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Immunologic Pregnancy Tests

Evaluation of Pregnosticon Dri-Dot and
Pregnosticon Accuspheres

EMMET J. LAMB, MD, FACOG

Urine specimens from 50 pregnant and 50
nonpregnant women were tested with five
immunologic pregnancy tests. Pregnosticon Ac-
cuspheres, a new hemagglutination inhibition
test, was found to be more convenjent when
conipared with UCG, an established tube test.
Compared with two established rapid slide
tests, Pregnosticon and Prequest, Pregnosti-
con Dri-Dot, a new latex agglutination inhibi-
tion test, was the most convenient to use, had
an endpoint that could be detected easily and
an acceptable degree of accuracy equal to the
Pregnosticon Slide Test from which it was de-
rived. The latter would be our choice as a
pregnancy test for routine office use.

MMUNOLOGIC TESTS for human chorionic
gonadotropin (HCG) are popular and
practical pregnancy tests.’-3 They are more
sensitive, specific and convenient than bio-
logic tests in general use before 1960. Since
little formal training is needed to use the
immunologic test kits now available, many
pregnancy tests are performed in physicians’
offices rather than in hospital or clinical
pathology laboratories. This is a report of
our evaluation of two new reagent kits de-
signed to provide the greatest possible con-
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venience in use, Pregnosticon Accuspheres
and Pregnosticon Dri-Dot.

MATERIALS AND METHODS

Selection of Subjects

Urine specimens used for this study were
submitted to the gynecology laboratory be-
cause a pregnancy test was clinically indi-
cated; none were collected specifically for
this study. An aliquot of each was stored
at —20°C until clinical records had been re-

. viewed 8-12 weeks later. Approximately half

of the urine specimens tested were positive
for human chorionic gonadotrophin (HCG).
Those selected for study had been submitted
by 50 pregnant and 50 nonpregnant women.
With the following exceptions, they were
consecutive specimens received by the labo-
ratory: a) subsequent specimens from the
same patient were not tested, and b) no
urine specimen was tested if supplementary

clinical information or followup data in the -

medical record were not suffcient to estab-
lish with, reasonable certainty, whether or
not the patient had been pregnant at the
time the urine was obtained. The techaician
performing the tests was not aware of the
clinical information.

Principle of the Tests

All tests for HCG used in this study are
based on the same principle: inhibition of
aggtutination of indicator particles, cither
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sheep red blood cells or polystyrene latex
particles, Two reagents are used: a) an
aqueous suspension of red cells or latex par-
ticles the surface of which has been coated
(sensitized) with purified HCG, and b) an
anti-HCG serum derived from sensitized
rabbit’s serum. When the two reagents are
mixed, the antiserum reacts with the HCG
coated on the particle, causing agglutination.
When performing the test, if urine contain-
ing sufficient HCG is added to the anti-
serum, urinary HCG neutralizes the anti-
serum, thereby inhibiting agglutination of
the indicator particles. Agglutination is not
blocked by urine from nonpregnant women,
since HCG is not present and, therefore,
cannot neutralize the antiserum.

Qualitative Tests

All urines were tested according to the
manufacturer's recommendation, using each
of the 5 reagent kits listed in Table 1. The
sensitivity of the reagents was verified using
serial dilutions of two freeze-dried urine
samples containing 10,000 and 12,000 In-
ternational Units (IU). All urines were
tested for sugar and protein using Combistix
reagent strips.

Semiquantitative Titers
If the qualitative test was positive, a semi-
quantitative titer was determined with the

Accuspheres reagents. A urine diluent pro-
vided by the manufacturer was used for se-

rial dilutions of urine to prevent the loss of
HCG by adsorption on glassware. Twofold
serial dilutions of the undiluted urine, a
1:10, 1:100 or 1:500 dilution, were tested.
In tests with diluted urine, a phosphate
buffer, prepared from a concentrated solu-
tion supplied by the manufacturer, was used
instead of water to reconstitute the antiserum
and red cell suspension in the Accusphere
tubes. The buffer restores a proper ionic en-
vironment which, in the qualitative test, is
provided by the undiluted urine. The last
dilution with clearly discernible agglutina-
tion was recorded and the titer calculated.

RESULTS
Pregnant Patients

All five tests for urinary HCG were posi-'
tive in 37 of the SO pregnant patients. Of
the 13 vurine samples for which one or more
of the tests were negative, 4 were from pa-
tients with threatened or missed abortion
whose excretion of HCG is expected 1o be
abnormally low (Table 2). Five other urine
specimens had been obtained within 50 days
of the Jast menstrual period—ie, at a time
when HCG excretion 1s normally low. The
test results with the remaining four urine
specimens must be considered false nega-
tives. The two new test kits, Pregnosticon
Dri-Dot and Accusphcres, gave correct posi-
tive results with these and with all other
urine samples from women with a normal

TasLe 1. SensmiviTy of THE REaGENTS Usep 1IN THis Stupy

Reagent

Sensiticity (1U jliter)

Manufacturer Stated Observed

Latex (slide)

Prequest Parke-Davis 5000 >5000 <6000

Pregnosticon Organon 1000-2000 >1500 <2500 .

Dri-Dot Organon 1000-2000 >1250 <1500
Red blood cell (tube) .

uceG Wampole 1000 >315 <625

Pregnosticon Organon 750 >750 <1250

Accuspheres
~
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IMMUNOLOGIC PREGNANCY TESTS

TaBLE 2. NecaTivE Imaunotocic Tests ForR HCG: URINE FROM PREGNANT WOMEN

Pregnancy test

RBC Latex
Accuspheres Pregnosticon
UCceGe ({U/mi) Prequest slide Dri-Dot  Weeks Foliowup
Spontaneous Abortion
— - - - . 6 Aborted 2 weeks later; not bleeding at
time of test v
- - - - - 10 Missed abortion-Curettage
- -— - . - - 10 Missed abortion-Curettage
+ - 4+(1.95 - + + 11 Aborted 3 weeks later; bleeding at
. time of test
Early Pregnancy
- - - — —_ 5 Clinically normal 7 weeks later
+ +(10) - + + 6  Clinically normal 8 weeks later
+ 4+(10) - + + 6  Clinically normal 7 weeks later
+ +(2.5) - + S+ 6  Positive Prequest 2 weeks later
+ - - + + 6  Positive Prequest 2 weeks later
Falsz Negative .
+ +(1.5) — + + 7 Clinically normal 7-12 weeks later
+ +(1.5) + - + 2 Clinically normal 7-12 weeks later
- $(15) + + + 8 Clinically normal 7-12 weeks later
+ 4+(15) - + + 18 Clinically normal 7-12 weeks later
5 S 1 5 4 ToraL
10 10 22 10 8 NeGaTIvVE (%,
1 0 2 1 0 Normal pregnancy after 6 weeks
2 0 4 2 0 NEGATIVE (%)

pregnancy beyond 6 weeks. The other rea-
gents had a 2-4% false-negative rate. As
expected, the least sensitive (Prequest) had
the highest number of negative results.
Among the pregnant patients were 7 with
abnormal pregnancies. Each of the 4 who
aborted within 8 weeks of the test had 2
negative result with at least one of the five
tests (Table 2). Each of the 3 women with
ectopic pregnancies excreted enough HCG
at the time the urine specimen was obtained
to have positive tests with all five reagent
kits. .
Scmiquantitative titers were determined
from serial dilutions of urine using Pregnos-
ticon Accuspheres (Figure 1). The back-
ground shading in the figure depicts the
normal range determined by Wide using a
hemagglutination test on mormning urine spec-
‘imens. Many of the values in our sample are
“below this range, probably because most of
the urine specimens were random samples,

Vo, 39, No. 5
May 1972
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thus, less concentrated than a morning urine
sample.

Nonpregnant Patients

All five tests were negative for HCG in
39 of the 50 urines obtained from nonpreg-
nant patients. One or more of the rcagent
kits gave a positive test with urine speci-
mens from 11 women (Table 3). Most of
these patients were taking tranquilizers, cor-
ticosteroids or progestational agents. In 9,
only onec of the test Kits gave a positive test
which would indicate that these were false-
positive tests. Considering the sensitivity of
the slide tests and reported values for pitui-
tary gonadotropin, it is not likely that the
positive reactions are due to cross reaction

with Juteinizing hormone. Although it seemed

unlikely when the record was reviewed be-
fore the results of the pregnancy tests were
knowpge an early abortion cannot be abso-
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Human Chorlonlc: Gonadotropins
(10 / liter)

fig 1. Semiquontitolive titers
during the first trimester of preg-
noncy os determined from ron-
dom urine specimens using Preg-
nosticon Accuspheres. The shaded
areas represent the fiducial lim.
its of error (P = 0.05) of the
immunclogic HCG  activity in
morning vrines from women
with normal pregnoncy as de-
termined by Wide. Note log scale.
Open circle = abnormal preg-
noncy; N = negafive fest, less
than 1000 1U/liter,

lepe

lutely excluded in the 2 patients who had
positive tests with more than one reagent kit.

¢ ¢

DISCUSSION
Practicality

A new immunologic pregnancy test must
be judged in terms of its use in a physician’s
officc where only a few tests are done each
day, vsually one at a time, by someone with-
out special laboratory skills. The ideal test
should have a definite end point and be quick
and easy to perform. The reagent kit should
be self-contained and require a minimum of
additional glassware, equipment or prepara-
tion of solutions.

* The slide tests using latex particles have
the major advantage of speed. The result is
available whilc the patient is still in thc of-
fice. Granular clumping of agglutinated la-
tex particles is seen within 1 or 2 minutes

- 668
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WEEKS OF PREGNANCY

when the slide containing the suspension of

reagents and urine is rocked gently and ob-

served under a good light against a black

background (Figure 2). We noted no marked

difference in easc of readability among the
threc slide tests used in this study, aithough

a pale grern dye added to the Prequest and

Dri-Dot latex reagents aids slightly in de-

tecting agglutination.

Without question, of the five reagent kits
tested, the Pregnosticon Dri-Dot is the most
convenient to use. The reagents are dried on
a black cardboard slide and are brought into
suspension with a drop of tap or distilled
water. Only 30 seconds are required to re-
dissolve the Dri-Dot reagents and allow the
antigen-antibody reaction to occur. The rea-
gents for the other slide tests are in ague-

. ous suspension and must be refrigerated for

storage. :
Detection of agglutination of red cells in

Obstetrics and
Gynhecology
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IMMUNOLOGIC VPREGNANCY TESTS

TaeLe 3. Posmive ImmunoLocic Tests. URINE FROM NONPREGNANT WOMEN

Pregnancy test

RBC Latex
Accuspheres Preguosticon :
UcG (U /mh Prequest slide Dri-Dot Drugs ' Disease
- +(0.7) - + - Narcotic Proteinuria, pelvic infection
Barbiturate
Progestin
+ +0.7 .- - - None Ofigomenorrhea, bled after
progesterone
- 4+(1.95) e - - Corticosteroid  Autoimmune disease
i Diuretic {vasculitis)
- Tranquilizer
— 1.5 - - - Corticosteroid  Menorrhagia, dermatitis
— +0.7) - - - None Menorrhagia, bled after
progesterone
- - - - + Barbiturate Oligomenorrhea, age 48
Chloral hydrate
- - — - + Progestin Lactating (post partum),
bled after progesterone
—_ - - - + Progestin Oligomenorrhea, proteinuria,
’ bled after progesterone
- - - + - None Post pill amenorrhea
- - + - - Progestin Amenorrhea, age 50,
Tranquilizer hot flashes
- - + - - None Granulosa cell tumor of
. ovary, age 6
1 s 2 2 3 ToraL
2 10 4 4 6 Positive (%)

the tube tests requires 1 to 2 hours. Despite
the obvious disadvantage of the longer time
requirement, the overall reliability of the
tube test makes it preferable whenever a
clinical decision is to be aided by the test
- results. The clarity of the end point and the
specificity of available red-cell tube test rea-
gents is such that accurate results are ob-
tained at Jower concentrations of HCG than
with slide tests using latex particles. Agglu-
tination of the cells causes them to settle to
the bottom of the test tube as a mat or dif-
fuse yellow-brown sediment. In the absence
of agglutination, the cells settle to the bot-
tom as a brown ring; this doughnut pattern
of cells is seen if no antiserum is added (con-
trol) or if agglutination is inhibited (posi-
tive test, Figure 3).
The Pregnosticon Accuspheres test is eas-
ily performed. The reagents arc freeze-dried
in the form of two pellets—one drop of anti-

serum and one of red cells. These are con-
tained in a screw-capped round-bottom tube
which is used as the reaction test tube, as-
suring that the precisely correct quantity of
antiserum is present in each test. The rea-
gents are reconstituted by adding 0.1 ml of”
urine and 0.4 ml of tap water. Unlike the
Dri-Dot reagents, the freeze-dried Accu-
spheres reagents must be refrigerated for
storage. For single tests, it is decidedly more
convenient to usc the screw-top tube for the
reaction rather than separate test tubes and
reagent containers. However, for semiquan-
titative assays or for testing several urine
samples at once, this advantage is lost, since
removing a cap from each test tube prolongs
the sctup time. However, reagents that have
been dispensed with precision-dispensing
machinery in a factory are an advantage
over medicine droppers which have an in-
herent greater inaccuracy.

Vol. 39, No. :
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Fig 2. Dri-Dot latex test. A. Dried ontiserum and latex
particles. The recgents are reconstituted with o diop
of top waoler {lotex) ond a drep of vrine. One end
of the hollow plastic stisrting rod is used 1o dispense
the urine ond the other end to mix the recgents. B.
Positive test: in the obsente of agglutionation the la.
tex porlicles remain in o milky suspension, C. Negotive

test; gronuvlar clumping of ogglutinated latex par-
ticles is evident in 2 minutes,

670
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Fig 3. Pregnosticon Actuspheres tube test. A. Freexs
dried pellets of ontiserum and of red cells. The rec-
genfs are reconstituted by adding 0.1 ml of urine
ond 0.4 ml of tap water. B. Positive test: in the aob-
sence of agglutination the cells settle to the bottom
os g ring. C. Negative test: agglutination of the cells

results in theic settling 1o the boltom of the tube as
a mat within 2 hours. .

Reliability

The idecal reagent kit should contain an
antiserum capable of detecting the various
concentrations of HCG present at each stage
of pregnancy. Its end point should be spe-
cific enough so that it is not influenced by
other urinary proteins, drug metabolites, etc.

Since more than 5000 IU of HCG/liter
are required to give a positive test with Pre-
quest, this test is often negative early in the
first trimester or late in the szcond or third
trimester of normal pregnancy when the uri-
nary excretion of HCG may fall below this
level. This lack of sensitivity was evidenced
in this study by the large number of false-
negative tests (Tables 2 and 4). The other
reagent kits, each of which is designed to
detect levels in the range of 500~-2000 U/
liter, had far fewer false negatives. The Ac-
cuspheres and Dri-Dot tests gave correct
positive tests for all women with normal
pregnancies beyond 6 weeks. A false-nega-
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IMMUNOLOGIC PREGNANCY TESTS

Taptte 4. PerCENT Fause RESULTS

Negative test  Positive test

Test (pregnant)  (not pregnant)
UCG 10% 2%
Accuspheres 10 10
Prequest 22 4
Pregnosticon slide 10 4
Dri-Daot 8 6

tive pregnancy test is usually less distressing
to the clinician than is a false-positive one,
since, in most instances, he can recheck the
test several weeks later, induce progesterone

-withdrawal bleeding as a pregnancy test, or

depend on his clinical findings. The number
of false-negative immunologic pregnancy
tests can be minimized by using a first, morn-
ing specimen. '

A number of factors account for false-
positive immunologic pregnancy tests. a) If
present in large amounts, certain nonhor-
monal urinary proteins or drug metabolites
may interfere with agglutination. Therefore,
all urines tested for HCG should also be
tested for protein. b) Errors in interpreting
the end point account for some false-positive
reactions. ¢) Anti-HCG serum will react
with pituitary gonadotropins. The immuno-
logic pregnancy test may be positive if uri-
nary excretion of gonadotropins is increased,
as during menopause or with the use of vari-
ous psychotropic drugs.*® The immunologic
cross reaction of LH and HCG permits mea-
surement of pituitary gonadotropins; using a
sensitive antiserum, vrine concentration pro-
cedures, or more sensitive detection meth-
ods (radioimmunoassay), gonadotropins can
be detected at the level excreted by normal
men and nonpregnant women. If the results
of the pregnancy test are in conflict with
clinical sigas, the physician usually can re-
solve the conflict by using different immuno-
logic tests or other pregnancy test methods.

The consistency of reagents from lot to
lot is an extremely important factor not eval-
uated in this study. Slight variations in the
sensitivity of antiserum are certainly accept-

1075b0Y

able, but some commercial kits, not those
used in this study, are known to vary in
stability from lot to lot.24 The clarity of the
end point obtained with the commercially
available Accuspheres reagents was superior
to that obtained with the lot reported here,
which was tested before the Accuspheres
were marketed.

SUMMARY AND CONCLUSIONS

1. Random urine samples from 50 preg-
nant women and 50 nonpregnant women
were tested with five reagent kits designed
as immunologic tests for pregnancy. The
Pregnosticon Dri-Dot and Pregnosticon Ac-
cuspheres, two new kits, were evaluated and
compared with two other slide tests and one
other tube test. _ ‘

2. Dri-Dot with dried reagents on a card-
board slide was the most convenient to use,
had an easily detected end point, and an
accuracy equal to that of the Pregnosticon
slide test from which it has been derived. The
Dri-Dot would be our choice as a pregnancy
test for routine office use. ,

3. The Prequest slide test is relatively in-
sensitive and, therefore, gives a high rate of
false negative results.

4. The Pregnosticon Accuspheres test kit
has freeze-dried reagents confained in a
screw-capped tube which is used as the re-
action test tube. This format is quite con-
venient especially if only one or two tests
are to be done. Its sensitivity is such that
there were no false-negative tests with urine
from women with normal pregnancies after
6 weeks gestation, '
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The Fourteenth Annual Emil Novak Memofz'al
Gynecological Pathology and

Endocrinology Course

! L (5 Days—October 23-27, 1972)
CONDUCTED BY

Pathology: Drs. J. D..Woodruff, E. R. Novak, R. F. Mattingly,
J. K. Frost, and H. J. Davis

Rk Endocrinolooy': Drs. G. S. and H. W. Jones, Jr

This course represents a complete and up-to-date review of endocrinology,
[ cytogenetics, and cytopathology in addition to a thorough resume of gynecological

pathology. While designed primarily as a refresher course for American Board
applicants, it is appropriate for any gynecologist of pathologist desiring a rapid
resume of these dynamic facets of gynecology.

A collection of appropriate 35 mm kodachrome shdc.s will be furnished for
study prior to the commencement of the Course. A $250.00 énroliment fee will
include the slides. No registrants accepted after September 1 or unless accompanied
by check. ,

: For details write to: EDMUND R. NOVAX, MD, Hopkins Apartments, 3100 St Paul
i St, Baltimore, Md 21218.
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§ Aus den Behringwerken AG, Marburg a. d. Lahn /I ﬁﬂiﬁ, Line
Isolierung und Charakterisierung des schwanger- 1 /’)b 2 ; "[VV::,“J‘
schafts-spezifischen 2,-Glykoproteins \,\t/ wl” crhali ¢

0s ¢
Von Hans Bohn C ]Vyl' < % (2
. . . . . f g—/ﬁf)) Abspalr

1 In der menschlichen Plazenta wurde ein Protein aufgefunden, das normalerweise 106 1 e -

i im Blut nicht vorkomnit, sich aber bei Graviditit im mitterlichen Serum immuno- a.d I

3 logisch nachweisen lilit und mit keinem dur bereits bekannten sehwangeeschafts- / Einstell.

] spezifischen Enzyme odet 1ormone identisch ist. Auf Grund sciner clektrophoreti- sdure) -

; schen Beweglichkeit und scines Koklenhydrargehalts wurdc es als schwangerschafis- protew

spezifisches £,-Giikoprotein bezeichnet [7]. %‘::::n

k Das schwangerschaits-spezifische B,-Glykoprotein wird wahrscheinlich in der anschli,

Plazenta gebildet; es erscheint bald nach Beginn der Schwangerschaft im miitterlichen ,
“Blut und 1Bt sich auch im Urin gravider Frauen immunologisch nachweisen. Scin Afml_\:l
. Nachweis im Scrum bzw. Urin kann zur Lrkennung der Schwangerschaft ver- D\'“{“‘_f

wendet werden. Mit fortschicitender Graviditit nimmt dic Konzentration dieses b”l;:.:“

) Glykoproteins im Serum stetig zu. Wahrscheinlich besteht dhnlich wie beim huma- Pufler

K nen Plazenta-Laktogen (HPL) und bei gewissen schwangerschafts-spezifischen Enzy- gelase »

b men (Histaminase, Oxytocinase) auch beim schwangerschatts-spezitischen g,-Glyko- Begeb:

3 protein cine Korrelation zwischen der Zunahme der Konzentration im Scrum und ‘b%i:"l-:

) dem Wachstum der Plazenta bzw. der {Gtoplazentaren Finheit. Bine quantitative

3 Bestimmung dieses Protcins kinnte daher eventucll fiir die Ubcrwachung der Hormuae

A , Schwangerschatt von Bedeutung werden, Das kv

‘i Im Nachfolgenden werden dic Isolierung aus der Planzenta sowic die Eigen- gnost®

schaiten dicses schwangersehafts-spezifischen Proteins niher beschrieben. schl.:r”u.‘l»

Material und Methaden : drusc u

- Isoherung Tt cincm 1
) Ausgangsmaterial fur dic Darstellung des schwangerschafts-spezifischen B,-Glykoproteins ;r‘:%lc:‘
. (SP)) war dic l’lnzunm-l-’pkti_nn V. Sie wurd.c bei der Aufarbeitung des Plazentacxtrakees der 1o -
nach Al_)schculung der mit Dx.nr'nqo;lshox_\'acmlm-l.:nkmt' f:\ll_b:lrcn 1)_“““_'““ aus dem Cber- mit des
smnq dicser F:l.”un.'_; :lurc'r? l’r;nupntnuop mit r\n’?rnonsulfnt bei 507, Sactigung crhu.lx}-n |I~]. Ausyrr

Die Paste divser Fraktion (1 ki) wird in Wasser gelost und gegen 0,01M Tris-11CH-

k Pufferlosung (pil 8,0) duslysierr. Durch Zusatz vorn DEAL-Zellulose (DE 32) wird $P, an

den Austauscher gebunden und so von Jer Hauptmenge der Gammaglobuline, die in Lo-

sung bleiben, abgetrennt, Ergeb:

Nach der Lilution von der DEAT-Zellulose mit einem 0,02 M Trispuffer in physialogi-
" scher Kochsalzlosuns bet cinem pl-Wart von 6,5 wird das schwangerschafts-spezifische 8,- 1. Isol

M Glykoprotein durch Gelslrration an Sephadex G-150 (Saule 20 = 100 cm) weiter gereinigt. Lo

1 Als Puffer dient cane 0,06 Tris-HCl-Losung pH 8,0, dic 1,0 mol l Kochsalz enthalt. Die iz -

i ' © Der Nachweis von SPyim Floae erfolgt xmmunnlog:sch mit cinem spezifischen Ant- schem..:

serum. Dic SP,-Laliigen Frakiionen \wrdcn vereinigt und mit 309, festem Ammonsulfat Reinhor

: . gefulle Frakiir.-

A Zur Wenerremipaoge wird die Frakuon dee praparativen /.()mmk\xmphmng 12] unter- Abi-.

1 worfen. Als Trapersubstanz wurde dabei Polvvinyleblorid (Geon X 427), als Putfer cine

0,075 M Ammoniumbvdrocarbonatlosung verweadet, Nach  Auftrennung wird $P; aus Makro

k der 3-Z.one cluicrt und yvophilisicer, . enthii:;
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Eine weitcee Fraktionicrung erfolgt an DEAE-Scphadex A-50 (Saule 4w 17 em) unter
Verwendung von BUIM Trisputferosung (pl1 7,0) und cinem lincaren Kochsalsgeadiene
von 0.2 bis 2,07, Nuch ciner nochmaligen Geltiltration an Sephadex G150 (5 % 100 ¢m)
erhalt man das schwangersehutts-spezifische 2,-Glykoprotem mit viner Ranheit von ciwa
95%5 (Ausbeute 80 bis 150 mg). Das Praparat wird nach Dialyse gegen Wasser Ivaphilisiers.

Abspaltung der Neuraminsiuee mit Neuraminidase

100 mg SP, warden bei pll 5,5 mit 500 Linhciten Neuraminidase (Behringwerke, Marburg
a.d. Labn) 2 h ba Zimmernemperatur und anschlicBend 20 7 bei 47 C inkubiere. Nach
Einstellen des plE-Wertes auf 7,0 und Zogabe von ctwas EDTA (Adhyvlendiaminectracssig-
saurc) wurde das durch Abspaltung der Neuraminsaure moditizerie Schwangerschafis-
protein an DEA-Scphadex (Siule 3 % 15 em) unter Aawendung cines lincaren Salz-
gradicnten @ bis 27, NaCl in 0,01M Trispuffier (pll 7,0) isolicrt. Das Protein fallt mit
Ammonsulfat ber 707, Sattipung aus. Der Nicdersehlag wied gegen Wasser dialysiert und
anschlicBend aus salzfreier Losung lyophilisicrt.

Analytische Mcthoden

Dic in der Arbeit verwendeten clektrophoretischen und immunaologischen Methoden sind
bereits fruher |7 murtgerwilt worden.,
Fir dic Untersuchung in der Ultrazentrifuge wurden die Substanzen in cinem Phosphat-

< Putler (0,05 M Phosphat-Pufler plt 6,8 mit 0,2 moljt NaCl) ohne baw. mit 5 M Haenstoff

gelist und unter Verwendung ciner Spinco-Apparatur (Modeli E) sedimenticrt. Die an-
gegebenen Scdimentationskocftizienten sind auf Wasser als Losungsmitel umgerechner,
aber aicht aul dic Konzentration Null extrapolicet worden.

Dic Bestimmung der Kohlenhydrate erfolgee nach der Mcthode von Schufize u, a. [J].

Hormontuste
Das humane Choriongonadotropin (HHCG) wurde mit dem Latex-11CG-Reagens Chori-
gnost™¢ besummae.

Im Ticrversuch wurde duech cinen Hormonscreening dic Wirkung des Schwanger-
schaftsprotains auf Uterus, Ovarien, Hoden, Samenblase, Prostata, Nebenniceren, Schild-
druse und Thymus untersucht. Als Versuchsticre dienten jugendliche Raten (Wistar) mit
cinem Durchschnittsgewicht von cewa 60 g. Dic Ratten erhiclten an 12 aufeinanderfolgenden
Tagen diglich jeweils 0,3 mg 8P, pelost in physiologischer Kochsalzlosung, dic 0,19,
Hacmaceel® (Warenzeichen der Behringwerke AG) enthich, s.c. injizicet. Einen Tag nach
der letzien Injekrion wurden die Tiere getétet, dic Organe entnominen und gewogen und
mit dem Gewichr der entsprechenden Organe dee Kontrollticre verglichen. Dic statistische
Auswertung cefolge im t-Test.

Ergebnisse

1. Isolicrung

Dic im methodischen Teil beschriebenen Isolierungsschritte sind in Tab. 1 nochmals
schematisch dargestellt. Die Tabelle enthalt auflerdem Angaben tber Ausheute und
Reinhcit des schwangerschafts-spezifischen  8,-Glykoprotcins in den cinzelaen
Fraktioncn.

Abb. 1 zcipt dic erste Auftrennung an Sephadex G-150, wobei der vordere Peak
Makroglobuline, der zweite im wesentlichen Immunglobuline und 8,A-Globulin
enthilt; anschlicBend kommt SP,, gefolgt von «,}S-Glykoprotein und anderen
niedrigermolekularen Plasma- bzw. Plazenta-Proteincen.

* Lingetragenes Warenzeichen der Behringwetke AG.
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- mg SP, in%g atl?o§
1 bei ¢t
’ 1. Plhzenaa-Fraktion V (1 kg) . 1000~--2000 0,3—0.5 Abtic
j 2, DEAL-Cellulose ; B00—10u0 3—4 durc
4 3. Scphadex G-150 i 300— 600 20—40 o
1 4. Zonenclektrophorese 200— 400 60—70 ml__[ e
i 5. DEAL-Sephadex 100— 200 85—95 praz:
-3 6. Scphadex G-150 50— 150 >95 salzcn
3 Tab. 1 e
L : abges.
- 4 0 : einc «
- I = ' Necur.
: - sulf:
- a0}
SN 2. Pt
4 I
.‘q ; 0r
- ‘1 ':‘ L Ser.
1] ] :
1 ks SR
e >
FE Sk .
¢ S bor= Abb:
: , - | Sp, -
100 — 1
P ] 10 12 1% 16 8 2 27 a1 Abb.
3 Elutionsrolomen ) prot.
Abb. 1: Gelfiltration an Scphadex G-150. Saule 20 x 100 cmi. Puffer: 0,1M Tris-HCL, pH 8,0, . Hauy
o mit 1 molf} NaCl Zon:
- Kom
- Bei der priparativen Zonenelektrophorese lassen sich die noch vorhindencn ist w
Immunglobuline sowie das x, HS-Glykoprotein vom SP, abtrennen. Dic nach- prot.
folgende Joncnaustauschchromatographie an DEAL-Cellulose treant SP, vom N
. B1A-Globulin. Nach ciner nochmaligen Auftrennung an Sephadex G-150 erhilt man in sc.
. cin Produkt mit ciner Reinheit von Gber 95%. In.
Ein immunologisch vollkommen reines, aber chemisch modifiziertes Priparat cine
ethilt man nach Abspaltung der Neuraminsiure mit Neuraminidase. SP, besitzt bt
cinen hohen Kohlenhydratgehalt und wird durch Neuraminidaschehandlung wesent- i
lich stirker basisch als die noch in geringer Menge vorhandenen Beglcitproteine. mitt.
Das modifizicrte Protein 1afit sich so durch Rechromatographic an DEAL-Sephadex Al
rein isolicren. , sedin:
Dic Fillungscigenschaften des schwangerschafts-spezifischen  £,-Glykoproteins tiert
indern sich bei der Aufarbeitung mit zunchmender Reinheit des Produktes. Sie sind amin
nach der Elution von der DEALE-Cellulose anders als im rohen Plazentenextrake bei «
-bzw. in der Plazenta-Fraktion V. 8P, liegt im Ausgangsmaterial offensichtlich salz- -
artig an Gammaglobuline gebunden vor und zeigt daher zunichst das gleiche 3
; ' [
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Fallungsverhalten wic diese, d. h. es bleibt bei der Fraktionicrung mit Diamino-
thoxyacridin-Laktat* zur Hauptsache im Uberstand, wird aber mit Athanol bereits
bei ciner lindkonzentration des Alkohols von 252, quantitativ ausgefillt. Nach der
Abtrennung des Schwangerschaftsproteins von den basischen Gammaglobulinen
durch DEAL-Cellulose ticgen die Verhaltnisse gerade umgekehrt; SP, wird dann
mit der Acridinbase ausyrefilly, aber nicht mehr durch Alkohol (auch nicht bei 409,
prazipiticrt. \Weniger stark dndert sich das Fallungsverhalten gegeniiber Neutral-
salzen. Mit Ammoniumsulfar wird das schwangerschafis-spezifische g,-Glykoprotein
aus dem Plazenten-Tixtrakt bzw. aus Fraktion V bei 509, Sittigung vollstindig -
abgeschicden. Das gercinigte isoliecte Protein bendtigt zur quantitativen Ausfillung

Ralutdh R Ac o et araa e

eine ctwas hihere Salzkonzentration (6095 Sattigung). Das durch Abspaltung der ;_

Neuraminsiure modifizierte Schwangerschaftsprotein dagegen fillt mit Ammonium- a2

sulfat crst zwischen 50 bis 707, Sattigung aus. »

2. Physikalisch-chemische Charakterisicrung - v_ﬂ:_': :
+

4
-Serum E;Hl ;ag f@ ;
s 2
sRenD  §

Abb: 2. Elcktrophorese im PAA-Gel bei pH 8,6.
SP, 4+ ND =: SP, nach Einwirkung von Neuraminidase.

Abb. 2 zcigt dic Wanderung des aus der Planzenta isolierten Schwangerschafts-
proteins im PAA-Gel im Verglcich mit den Plasmaproteinen. Haufig ist aufler der
Hauptkomponente, die sich langsamer als Transferrin bewegt, noch cine schwichere
“ Zone, dic ctwas schneller als Transferrin wandert, zu schen. Dicse schwichere
Komponcnte prizipiticrt mit eincm spezifisch gegen SP, gerichteten Antiscrum und
ist wahrscheinlich cinc Untercinheit oder cin Spaltsiiick des Schwangerschalts-
proteins.

Nach Abspaltung der Neuraminsiure mit Neuraminidase wird das Glykoprotcin ]
in sciner Beweglichkeit stark verdndert; es bleibt dann fast am Start zuriick (Abb. 2). ;
In der Ultrazentrifuge zeigen dic Priparate des Schwangerschaftsproteins ebenfalls E )

K

5

e
v

cinc Auftrennung in mindestens 2 Komponeaten. Die Hauptmenge des schwanger-
schafis-spezifischen £,-Glykoproteins sedimenticrt mit 4,6 S. I'tir das mit Ncutamini-

dasc hehandelte Glykoprotein wurde cin Sedimentationskoeffizient von 5,6 S er- 3
mittelt. »
Abb. 3 zcige dic Auftrennung cines solchen Priparates. Die kleinere, langsamer -

sedimenticrende Komponente ist vermutlich wieder dic Untereinheit; sic sedimen-

ticrt mit 3,0 S und verhilt sich damit dhnlich wic das in 5 M Harnstoff geliste neut- *‘
aminidaschebandelte Glykoprotein, das cinheitlich mit 2,8 S sedimentiert. Auch &N
bei der clektrophoretischen Auftrennung in harastofthaltigem  Polyacrylamidgel £
2
* Von den Farbwerken Hocechst AG unter dem Waceenzeichen Rivanol® im Handel. >
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Abb. 3. Scdimentation des mit Neuraminidase behandelien Schwangerschaftsproteins in der
Ultrazenteifuge. Oben: in NaCl-Phosphat-Puffer, pll 6,8, ¢
puffer mit SM Harnseofl, c= 1,09,. 60000 U/min.

= 1,0¢5. Unien: in Phosphat-

zeigt SP, nur cine Zone. Aus dem Verhalten in der Ultrazentrifuge, bei der Gel-
filtration und im PAA-Gel 138t sich schlicfien, daBl das schwangerschafts-spezifische 3
B,-Glykoprotein cin Molekulargewicht von etwa 120000 besitzt und aus zwei oflen-

. sichtlich identischen Untereinheiten zusammengesctzt ist.

Auf Grund der statken Verdnderung, die das Schwangerschaftsprotein in der .
elcktraphoretischen Wanderung nach Abspaltung der Neuraminsiure crleidet, war 4
zu erwarten, dabl der Kohlenhydratgehalt in diesem Protein schr hoch ist. Dic Analyse
bestatigte diese Vernmutung., Wie die Lrgebnisse in Tab. 2 zcigen, betriigt die Summe
der Kohlenhydrate 28,19,

Kohlenhydratanalysen

! Hexosen 10,8%, . 5
' {lexosamin (N-acetyl-) 9,92,
Neuraminsiure (N-acetyl-) 6,8%
Fucose ‘ 0,6,
- 28,19,
Tab. 2. - 6
R Die spezifische Lxtinktion des B,-Schwangerschaftsproteins ist trotz des grofien
3 Kohlenhydratanteils crstaunlich hoch; der Wert fir E)% betrug 11,2, gemessen in Abi
# 1/15M Phosphatpusier, pH 7,0, beim Maximum der Extinktion von 278 my. . 55
R 3. Immunologischer Nachweis S
§ Das aus Plazenten isolierte schwangerschafts-spezifische Glykoprotein wandert bei An
; ‘ der Elektrophorese auf Acetattolie und in Agar(ose) wie die 8,-Globuline, nach ’ di.
) Abspaltung der Neuraminsiure aber wie die y-Globuline des menschlichen Serums. ' ten
1 Abb. 4 zcigt dic durch Immunrcaktion sichtbar, gemachte Aufirennung der beiden a
I Proteine in Agar und Agarose. Das Schwangerschaftsprotein im Schwangeren- ' SP,
: . scrum wandert genauso wic das isolierte Protein. Sc1}
i Die Immunreakiion nach Auftrennung der Proteine im PAA-Gel ist in Abb. § ver
i dargestclle. Im Schwangerenserum wird SP, wahrscheinlich durch die basischen” ‘
4 * ¥-Globuline etwas zuriickgchalten. Beim isolicrten SP, ist deutlich vor der Haupt- wi
1 komponente das schncller wandernde Spaltstiick (Untercinheit?) zu erkennen, ‘ ; da
J - |
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Abb. 4. Immunclekiraphorese in Agar und Agarose bei pll 8, 6. e
S8 =: Schwangerenserum, NI = Neuraminidase, a = Anu-SPy. 14 in Agar, 5-6in Aparosc. -

Durch Abspaltung der Neuraminsiure wird das Schwangerschafisprotcin in seinen
Antigendeterminanten nicht verandert; im Geldiffusionstest nach Ouchiterlony gehen
dic Prizipitadinien des mit Neuraminidase behandelien Proteins und des unbehandel-
ten Proteins ohne Sporn ineinander iiber. g

Dagegen ist das Protcin im Uria schwangerer Frauen, das auch mit ¢inem gegen
SP, gerichteten Antiserum reagiert, gegeniiber dem Schwangerschafisprotein im
Scrum immunchemisch verindert [1]5 os hat cinen Teil seiner Antigendeterminanten
verlowen und gibtim Geldiffusionstest mit dem Serumprotein cinen Sporn (Abh. 6).

In der Immunclekerophorese wandert das Schwangerschaftsprotein aus dem Urin

: ¥
wic das Serumprotcin im 2-Bereich der Globuline; bei der PAA-Gelelektrophorese
dagegenist es ctwas schneller als dieses und erscheint crwa in Hohe des Transferrins. -,
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Abb. 5: Aufteennung im PAA-Gel mit Immunreaktion, .
§S = Schwangerenscrum, NI = Neuraminidase. A = Anti-SP,.
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Abb. 6: Geldiffusionstest.
A = Anti-SP,, -1 = Schwangerenserum, 2 = Schwangerenurin (konz.). W
Zwise
Das Molckiil im Urin hac offenbar cine dhnliche Tadung, aber cin klcineres Moleku- : mest.
largewicht als das Schwangerschaftsprotein im Serum. . ' “h\"'_
’ Seren von trichtigen Ticren (Hund, Rate) zeigten, so weit sie untersucht wurden, st
im Geldiflusionstest keinerlei Reaktion mit dem Antiserum gegen das menschliche
schwangerschafis-spezifische 8,-Glykoprotein. ‘ Bioi
Auch cine Reihe von menschlichen Seren von Patienten mit den verschicdensten = W
Tumoren wurden im Geldiffusionstest mit Anti-SP, gepriift; sie waren alle negativ. | mit ¢
Es standen uns aber leider noch keine Karzinomseren von Patienten mit tropho- ] trop.
i.
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blastischen Tumorcn fir dicsc Untersuchung zur Verfiigung. Das Auftreten von
SP, im Scrum solcher Patienten wire nahelicgend und zugleich ein Ilinweis dafiir,
daf} dicses Schwangerschaftsprotein tatsichlich im Gewebe der Plazenta gebildet
wird.

Uber die quantitative immunoliogische Bestimmung des schwangerschafts-spezi-
fischen B,-Glykoproteins im Serum schwangerer Frauen wurde bercits berichtet [£].
Dic Konzentration im Serum zeigte dabei cine stetige Zunahme mit fortschreitender
Schwangerschatt bis zur Lintbindung hin. Als Bezugsserum wurde damals cin
Retroplazentarscrum mit iiberdurchschanittlich hohem SP-Gehalt ausgewihlt. Mit
Hilfe cincs hochgereinigien Schwangerschaftsproteins konnte jetzt die absolute
Menge in diescm Bezugsserum ermittelt werden. Fir das Bezugsserum crgab die
Absolutbestimmung  cinen Gehalt an  schwangerschafts-spezifischem  8,-Glyko-
protcin von 33 mg pro 100 ml. Abb. 7 zeigt nochmals den Ansticg des B,-Schwanger-
schaftsproteins in verschicdenen Seren wihrend der Graviditar, jetzt aber mit Ab-
solutwerten als Ordinate dargestellt,
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Schwangerscholtswochen Wachen pach der Enttindung

~ Abb. 7: Gehale an SP, im Scrum schwangerer Frauen.

Wic aus der Abbildung ersichtlich, crreicht der SP,-Gcehalt im Scrum bereits
zwischen der 8. und 16. Schwangerschaftswoche 1 mg?) und licgt im letzten Tri-
mester zwischen 5 und 20 mg pro 100 ml. Nach der Entbindung verschwindet das
schwangerschalis-spezifische 2,-Glykoprotein innerhalb von 5 Wochen wicder voll-
standig aus dem mitterlichen Blut.

Biologische Teste

Wir vermutcten, dall das schwangerschafts-spezifische 8,-Glykoprotein eventuell
mit der von Seas und Flores {4] aus menschlichen Plazenten isolierten und als utero-
trophes Plazentahormon bezcichneten Substanz identisch sein kénnte. In einem
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Hormonscreening an Ratten wurde gepriift, ob SP| ¢ine Wirkung auf den Uterus, Bai d.
auf Ovarien, Hoden, Samenblase, Prostata, Nebennieren, Schilddrise oder Thymus ‘“’,r }(l,f"‘

. P .. - - . . . wir w
besitzt. Bei Verwendung des hochgercinigten Proteins zeigte sich judoch bei einer ). Schou:

tiglichen Dosicrung von 0,3 mg SP| pro Tag und pro Tier nach 12 Tagen keine
signifikanten Verinderungen im Gewiche dicser Organe. Weniger reine Priaparate
(dic Fraktion nach der ersten Gelltration mit ciner Reinheit von 20 bis 409 $P)
zeigten unter gleichen Bedingungen (je 0,3 mg SP, an 12 Tagen subkutan) bei

Zusamn
mianlichen Ticren cine signifikante Zunahme des Gewichtes von Samenblase und
Prostata, wihrend der Thymus verkleinert war. Bei den weiblichen Ratten waren Beschric
zuweilen (nicht bei allen Priparaten) Ovarien und Uterus gegeniiber den Kontrollen kohlealy
vergroBert, schwang
Die Fraktionen nach der ersten Sephadex-Gelfiltration enthalten aber alle noch protein |
10 bis 20 Tinheiten HCG pro 1 mg SP, als Verunrcinigung. Die Hormonwirkung Diescs
dieser Priparate ist wahrscheinlich auf diese Beimengungen an HCG zuriickzufGhren. bzw. nac
Moglicherweise st das schwangerschafis-spezifische  3,-Glykoprotein am Zu- von et
stapdckommen jener immunologischen Toleranz beteiligt, dic verhindert, daB die cinhejte:
fetoplazentare Linheit als Allogeaft wihrend dee Schwangerschaft von der Mutter Der b
= abgestoBien wird. Vermutlich spiclen solche kohlenhydratreichen Proteine (Muko- (Hexose:
3 proteine) auch beim Aufbau der sogenannien | Fibrinoidschicht* in der Plazenta, Dic 2
welche dic Mutter immunologisch vom Feten abschirmen soll, cine Rolle {6,7}. schwang
stimmt.
1 mg/10
Besprechung B 25 mg/li
' ' Dic 1.
Das schwangerschafts-spezifische #,-Glykoprotcin ist mit keinem der bisher bekann- noch un
ten schwangerschatts-spesifischen Fazyme, Inhibitoren oder Hormonc identisch [7].
Scinc bivlogische Funktion ist noch unbekannt.
In cinem an infantilen Ratren durchgefihrten lHlormontest zeigte das hochgercinigte
3 Protcin weder cine Wirkung aut den Uterus noch auf Ovaricen, 1loden, Samenblase, Summar
. Prostata, Nebennicren, Schilddrise oder Thymus., Zwischen 8P, und dem von Beas
und Flores [4] in der menschlichen Plazenta nachgewicsenem uicrotrophen Hormon The iso
scheint daher offensichtlich kein Zasammenhanyg zu bestehen. placenta:
Das schwangerschaits-spezifische B-Glykoprotein besitzt cinen dhalich hohen womcn,
) Gehalt an Koblenhydraten wie das humane Choriongonadotropin. Dic Konzen- In the
“j tration von SPim Serum schwangerer Frauen zeigt aber cinen anderen Kurven- was det
- verlauf als die von HCG [5]. Die Hauptausschittung des Choriongonadotropins treatmes
o] B erfelgt im 2. und 3. Monat der Schwangerschatt, wihrend die Konzentration von in 5M 1
] 8Py, dhalich wie dic von HPL und Oxytocinase, im Scrum mit fortschreitender 288
E E Gravididit stindig zunimmt. Der Gehale im Serum erreicht in der 8. bis 16, Schwan- The |
. gerschattswoche bereits 1 mg/100 ml und licge in den letzien beiden Monaten der 9.9%),
1 ‘ Schwangerschalt zwischen 10 und 25 mg/100 mi. In Retroplazentarseren wurden amounts
. . Werte bis zu 33 mg/100 ml gemessen. Die Konzentration von SP, iibertriflt damit The «
dic alier anderen bisher bekannten schwangerschafts-spezifischen Proteine im Blut. protein
; Als Bildungsort fir 8Py ist in Analogic zu anderen Schwangerschaftsproteinen mit increasc
{_ Ahnlichem Kurvenverlaof wahescheinlich das Synzytium der menschlichen Plazenta week of
] anzunchmen. Beweise dafiic stehen noch aus. The ;
-~ I
.
e —————
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Isoliernng und Charakterisierinig des schn angerschafts-spezifischen 2,-Glykoproteins 301

Bei der Isolicrung dus Schwangerschaftsproteins hat Fo Ssuivinger mitgearbeiter. Den Test
auf Hormonwirkang hat Do 11 Romveber ger durchgefuhen, Herrn Dree The Rrang verdanken

wic die Untessuchungen i der Ultrazentrifuge, die Kohlenhydreatanalysen wurden von
J. Schoning ausgufuhre,

Zusammentassung

Beschricben wird dic Isolicrung und physikalisch-chemische Charakterisicrung cines
kohlenhydratreichen Proteins aus der menschlichen Plazenta, das auch im Serum
schwangerer Frauen vorkommt und als schwangersehafts-spezifisches 8,-Glyko-
protcin bezeichnet wurde.

Dicses Schwangerschaftsprotein sedimentiert in der Ultrazentrifuge mit 4,6 S
bzw. nach Abspaltung der Neuraminsiure mit 5,6 8. Es besitzt cin Molckulargewicht
von etwa 120000. In 5M Harnstoff zerfillt es in zwei offensichtlich identische Unter-
einheiten, die mit 2,8 S sedimenticren.

‘Der Kohlenhydratgehalt des Glykoproteins ist schr hoch und betrigt 28,19
(Hexosen 10,89, Hexosamin 9,99, Neuraminsiure 6,8%,, Fucose 0,69%).

Die Absolutwerte der Konzentration des Proteins wurden in mehreren Seren
schwangerer Frauen quantitativ mit der cinfachen radialen Immundiffusion be-
stimmt. Sic licgea in der 8. bis 12. Schwangerschaftswoche im Durchschnitt bei
1 mg/100 ml und errcichen am Ende der Schwangerschaft Werte zwischen 10 bis
25 mg/100 ml.

Die biologische Funktion des schwangerschafts-spezifischen B,-Glykoproteins ist
noch unbcekannt.

Summary

The isolation and characterization of a carbohydratc-rich protcin from human
placentas is described. This protein which was found to occur in sera from pregnant
women, too, has been termed pregnancy-specific By-glycoprotein.

In the ultrazentrifuge for the pregnancy protcin a sedimentation constant of 4,6 S
was determined. Tts molccular weight apparently appsexiniates_to 120009, After
treatment with ncuraminidase the molecules sediment with 5,6 S. When dissolved
in 5M urea they dissociate into subunits which have a scdimentation constant of
2,8S.

The pregnancy protein was found to contain hexoses (10,895), hexosamines
(9.9%), sialic acid (6,89,) and fucose (0,69,); the total carbohydrate content thus
amounts to 28,17, '

The results of a_quaatitative determination of the preenancy- specific_B,-glyco-
protein in sera taken from women during pregnancy are given. The cunccnlnllon
mmm\lmnclv mg /100 mi between the 8th and 12th
week of pregnancy to 10 to 25 mg per 100 ml serum in the third trimester.

The physiological function of the protcin is unknown
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PREGMACICY DIARNNSIS BY A HE'WAGALUTINATION IIUIIBITION TRST FOR UNINARY

SMACANUE CHORIONIC NONADATROPIN (mCh)

farv D. Hodpen and Griff T, Ross with the technical assistance of C, K, Turner,

n, L. Barber, and A, ', 0'Connor,

Reproduction Nesearch Branch, Rational

Institute of Child Health and luman Development, Maticnal Institutes of llealth,

Bethesda, ‘laryland 20014,

ABSTRACT.

An antiserum to the [ subunit of ovine luteinizin~ hormone has

been used to develop a simple, rapid, and specific hemaeglutination

inhibition test for urinary macaque chorionic ponadotronin (m3),

Reliahle

diapgnosis of 20 nregnancies were made usings neat urine snecimens collected

on all davs between the 18th and 23rd dav after fertilization,
of urine vere needed for the test tvthich required 2 hours to comnlete,

Cnlv 0,2 ml
tThen

urinarv concentrates were tested, diagnostic results were ohtained on the

16th day of presnancy.

We have produced an antiserum
(A/5S) which reacts with antigenic
determninants common to chorionic
nonadotropins of humans, gorillas,
oranputans, chinnanzees, baboons and
macaquas, but not to follicle
stimulating hormone (FSN) and
luteinizing hormone (LH) of the
latter two species, This A/S has
been used to develop a simple,
inexpensive, rapid and specific
hemansglutination inhibition test for
urinary mC5. Only 0.2 ml of neat
urine (or an equivalent amount of
urine extract) was reauired for
testinzs and results vwere
interpretable tuvo hours
reaccants had been nixed,

after the

MATERIALS AMD METHODRS

A. Reagents: 1, A/S, The A/S
was liarvested from 1 of 5 rabbits
(1-26) each given 150 ug of an ovine
luteinizing hormone 8-subunit
preparation (DY 8-161 generously
provided by Dr, D, N, VWard, M, D.
Anderson Ilospital and Tumor
Institute, llouston, Texas) at
nultiple intradermal sites (1), The
immunosen had been mixed with
complete Freund's Adjuvant (Difco) to

~which an additional 5 mp of heat
killed, desiccated nycohacterium
tuberculosis vere added. At a
separate subcutaneous site, 0,5 ml of
pertussis vaccine was riven on the
same day, On the 140th dav after the

-
m'—?«w.\—.‘rmw*" T T T T T
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The rate of '"false positive'" tests was less than 12,

primarv immunization, a total dose of
10 up of the immunoren susnended in
2.5 nl of an emulsion consistines of
0.15 M saline, arlacel A (Hilltop
Research, 1amiville, Nhio) and
marcol 52 (Humble 0il and Refinins
Co.) in the proportions of 1 to 1 to
3 was niven at multiple intradermal
sites,

For 35 consecutive weels after
the booster injection, the A/S
harvested remained specific and
produced anglutination at a maximal
dilution of 1:3000 under the assay
conditions described below,

2, Antipen and diluents,
from the A/S and the reference
preparation, all other reagents were
obtained from Ortho Diagnostics
Research Foundation, These consisted
of sheep red blood cells to which
human chorionic ponadotrooin had been
attached bv a modification of the
method of Onkelinx et al, (2), a
0,025 1 phosphate buffer solution (pH
7.3), used to produce susnensions of
these cells, and a buffered A/S
diluent containing nrotein,

3. Urine specimens, All urine
was collected daily or intermittently
from cveling caped female rhesus
monkeys (Macaca mulatta), from
prepnant nonkeys before, during and

Apart

after biolorically active chorionic _

ponadotropin could be detected in
urine or serum, and from castrated,
juvenile or hypophysectomized
monkevs. Urine specimens were
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collected three wavs: 1)
continuously for 24 hr periods where
the voided urine i{rmediatelv drained
into nlastic bottles packed in drv
ice, vhere it froze 2) analocous 24
hr specimens collected at roonm
temperature (26Z) and 3) single
voidines collected on sheets of
aluninun foil and irmediatelv
recovered bv aspiration with
disposable pipets, '
‘leat urine and urine extracts
prepared either by a modification (3)
of the kaolin-acetone procedure of
Albert {(4) or by the acetone
precipitation method of Trank and
Salmon (5) were tested, All
specimens vere centrifuged at 1000 X
1 for 10 nminutes and onlv the
‘supernatant was used for testine,
Vaolin acetone extracts of
vooled nregnant rhesus monkev urine
with a biological specific activity
of 5 1U/mp (rat uterine weight assay,
Second International Standard hCs)
vwere used to prepare an ad hoc mCG
reference preparation. A minimal

_ effective dose of this nreparation

was included as a positive control in
all assavs,

B, Conduct of assavs,
Disposable glass culture tubes
(Scientific Products), 12 rm by 75
nm, were placed in a rack over a
nirror so that bottoms of tubes could
be seen without disturbing the
contents, The volume of mixed
reactants wvas 0,5 ml and contained
0.2 nl of either a 1:2400 di{lution of
the A/S or A/S diluent, 0.1 ml of
sample and 0,2 ml of a suspension of
nCG coated sheep red blood cells,
After shaking to thoroughly mix
reapents, tubes were left undisturbed
4t anmblent temperature (22 to 25C)
for 2 hr.

C., Interpretation of results,
Test results were read as either
"positive", "inconclusive", or
"“negative" according to the following
criteria.

: 1. “Positive" tests, In
control tubes, lacking A/S,
hemapglutination did not occur and
the red blood cells gettled out in a

e
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Vol 3% ¢ Na 5§

rine aoeroximately 5 rm in diarmeter
When a similar rins formed {n hoth
the absence and the presence of A/s
the test was recorded as "positiye".
2. "Inconclusive” tests,
reasons presentlv unknown, rins
formation failed to occur in
approximatelv 87 of the urine
specimens tested vithout A/S and
these teats were renarded as
"inconclusive", Nilution of these
soecimens 1:3 (V/V) with A/S diluent
resulted in rine formation vhen all

such sanples were retested without
A/S,

“or

3. "Wepative" tests, A test
was interpreted as "nepative" when
cells formed a rina nattern in the
absence, but a diffuse, matted
pattern in the presence of A/S,

D. Timina €ertilization and
diacnosing prepnancv, For tinine
events in cvecling female rhesus
nonkeys, the onset of menstruation,
detected by dailyv vaninal smears, vas
counted as day 1 of the menstrual
cycle, On the mornina of the 1lth
day of the cycle, females to be mated
were caged with males for 48 hr and
removed earlv in the 13th dav,
Detection of coapulated semen in the
vapina indicated that inseminations
had occured. Since ovulation occurs
most freauently on the 13th day of
the menstrual cycle of rthesus
monkeys, we have arhitrarily
desipnated day 13 as the day of
fertilization,

To provide independent evidence
of presnancv, serum collected on the
18th day, and concentrates of 24 hour
urine specimens collected on the 20th
day of prepnancy (vide supra) were
bloassayed for mCG (6).

RESULTS

Hemanplutination failed to occur
at A/S dilutions in excess of 1:3000,
To allow some margin for variation
from lot to lot of hCG-coated
erythrocytes and buffer, a 1:2400
dilution of the A/S was chosen for
agsays,

Specimens known to contain high

-
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Table 1. Hemagglutination tests on urine sauwples collected from female
rhesus nonkeys.
Nonpregnant Pregnant
Days after Onset of' Days after Fertilization Others**
Menses
<10 11-20 >20 <12 12-17 18-23 24-30 >30
* Number 100 80 91 94 42 34 22 17 31
Positive 0 0 1% 1* 13 31 8 0 L0
Negative 100 80 90 93 29 0 14 17 _ 31
Initially : o
Inconclusivet 8 6 7 6

3 T2 2 . 2

4+ All "inconclusive''results were resolved by retesting after diluting

1:3 with A/S diluent so that final results were either "positive” or

"negative" for all specimens tested.

* Interpreted as "false positives".

juvenile animals.

*
** Specimens collected randomly from castrated, hypophysectomized and
-~

-

concentrations of TSH and LU were
tested for eross-reactivity of A/S
with nituitary gonadotronins,
Specinens fron both unnated cveling
nonkeys and fron prernant females 6
weelks after bilolorically active
eonadotronin wvas no lonrer neasurable
in urine wvere tested to deternine
susceptibilit» of the test to urinary
substances siving "false positive"
results, Test results, classified as
"nositive", "inconclusive", or
"nenative", usin~ the criteria
described, are surmarized in Table 1,
It can be seen that fewver than 17
“false nositive' rcactions were
obtained in assavs of 511 specimens,
False positive tests were never
observed in gpecimens collected fron
the same aninal on two consecutive
days.

Aliquots of a total of 36
specinens were tested with and
without acetone precipitation of

-urine, There were two apparent
advantares to this preliminarv
precipitation: 1) pregnancy was
diarnosed about 48 hr earlier than in
tests using neat urine; and 2) no

"inconclusive" tests were encountered
in this series, '

To arrive at some estimate of
the day of nrennancy on which neat
urine might first pive "positive"
tests, speciriens collected serially
from 4 rhesus monkevs that conceived
wvere tested, The earliest "nositive"
test was found in a specimen
collected on dav 14 after
fertilization, All specimens
collected fron davs 18-23 after
fertili{zation were positive for all
monkevs and from davs 13-28 in one of
these, This reflects the knowm
variability in urinary mCh excretion
from animal to animal (6-8) rather
than unreliability of the test,

Because the peal period of mCG
excretion is so brief, this
diagnostic test becomes pronressively
less definitive when apolied to neat
urine specimens collected either
trior to day 18 or after day 23
following fertilization, The test
uay not be reliable when exanining
neat urine specimens collected before
or after the recormended period
because of the incidence of false
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nenatives vhea nC7 levels are lov,
e period of reliabilitv can bhe
extended tvo davs or nore +when urine
coacentrates are tested,

An accurate dfarnosis of
prennancy as nade bv tests of urine
specinens from tvo baboons, tvwo
chinpanzees, one rorilla and one
oran~utan,

DISCUSST

~raditional methods for
diarnocine pre~nancv in nacanues and
bahoons depend upon either rectal
nalpation or bioassavs of serun or
concentrated urinarv extracts, The
time vhich nust elapse post-coitallw
before reliahle results can be
obtained limits usefulness of both
tests for somne purposes, Jiannosis
of presnancy trith biolonical assavs
for ~onadotrenins in urine or serun
fron nated rhesus nonlkevs hecones
reliable about the 20th dav and
dia~nosis by rectal palpation ahout
the 39th dav after fertilization,
Bloassavs are enstlv require a
ninimum of 72 hours to conplete, and
suitable animals are not alwavs
availabhle,

In contrast to these traditional
tests for nreecnancy, the method
described here has heen showm to
nrovide a dependable diarnosis by the
18th dav after fertilization vhen
neat urine was tested or on dav 16
vhen 5 fold concentrates uere tested,
Nesults vere obtained iess than 3 hr
after the specimen had been
collected, T[Cach of the urine
collection procedures used here was
satisfactorv, llovever, the
collection of aliquots of freshly
voided urine was most satisfactory
because {t ninimized both the effort
and time {nvested in sanple

JCE & M o 1974

Vol 38 e No S
collection and the dehria in urine
snacinens,

e believe collearues {1l find

the assav uaseful in rescarch there *
diacnosinr or noniterinr the course
o€ earlv nres~nancv {n nacarues and
haboons 45 {mportant, Accordinele,
ve have nrenared a pool of 4N1 nl of
the undiluted antiserum, The
renainder of the rearents have been
purchased and kits centainine a
auantity sufficient for 50 di{arnostic
tests have been nrenared under the
aenis of the Contraceptive
Develonment Nranch of the Center for
Population Nesearch, Yational
Institute of Child llealth and Hunan
Development, ¥Xits can bhe ohtained by
writine to The "lormone Distribution
Officer, Nffice of the Director,
NIADD, Ruildine 31A, Roonm 9A4T,
Jlational Institutes of Health,
Bethesda, ‘td, 20014),
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MeUICAL PRACTICE

Evaluation of four slide test kits for the detection
of human chorionic gonadotropin 1n urine

Michael Dietrich, »M.D., F.R.C.P.[c] and J. A. French, F.LM.L.T., L.CS.L.T., Windsor, Ont.

Sum'mary: Three “indirect-type”

slide tests utilizing the principle of
hemagglutination inhibition and one
new ‘‘direct-type” slide test employing
direct agglutination were evaluated
for the'r sensitivity in detecting
human chorionic gonadotrepin (HCG)
in urine. The results of positive tests
in a group of woman in very early
preynancy were correlated with

the “days after last menses™. In this
scries the direct slide test was

the most accwate. A control must

be usad with each direct test to
indicate interfering substances and
when such are present a different test
must be used. All tests were found

to be of the relative sensitivity stated
by the manufacturer.

Résumé: Evaluation de quatre épreuves
sur lame pour la détection de la
gonadotrophine chorionique humaine
dans lurine

Nous avons évalué la sensibilité
de quatre épreuves sur lame quant
3 |a détection de la gonadotrophine
chorionique humaine {GCH) dans
Furine. Trois de ces épreuves sur la
lame (du “type indirect””) utilisaient
le principe de f{inhibition de
Fhémagglutination et une nouvelle
éprecuve sur lame (du “type direct”)
employait l'agglutination directe.
Nous avons corrélationna les résultats
des épreuves positives ¢t les “jours
aprés les derniéres menstrues” chez
un groups de femmes tout au début
de leur grossesse. Dans cette série,

From the Drpartment of Pathology and
Combined Lahoratories, Grave ond Windsor
Western Hospital Centre, Windsor, Ont.

Reprint requests to: Dr. Michaet Dietrich,
Stratford Ceneral Hospital, Siratford, Ont.
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I'épreuve directe était la plus précise.
Avec ce dernier test, il importe
d’exercer un contrdle pour déceler

des substances susceptibles

d'interférence et, le cas échéant,
recourir 3 un 2utre test. Tous ces
types d'épreuves possédaient
vraiment la scnsibilité relative
mentionnée par le fabricant.

The presence of human chorionic gona-
dotropin (HCG) in serum and urine
of a woman is gcnerally interpreted as
an indication of pregnancy. As is well
Kknown, it is also found in the urine

"in certain other conditions such as

choriocarcinoma and  hydatidiform
mole. There are two types of immuno-
logic test available to dectermine the
presence of HCG in urine — tube
tests and slide tests.

The tube test uses the hemagglutina-
tion-inhibition assay method first in-
troduced by Wide and Gemzell in
1960." The principle of this method is
as follows. When HCG antiserum is
mixed with ervthrocytes coocted with
HCG, agglutination of these celis takes
place. If, however, a urine sample
containing HCG (e.g. one from a preg-
nant woman) is first added to the anti-
serum neutralization of the antiserum
occurs, and when the coated erythro-
cytes are added there is inhibition of
agglutination. If the urine sample con-
tains no HCG, neutralization of the
antiserum does not take place and the
coated erylhrocvtes, when added, ag-
glutinate. Characteristic settling pat-
terns occur wiih ffne at the bottom of
the tube and reflect whether agglutina-
tion has or has not occurred.

Slide tests, or latex particle tests,
were first described by Robbins er al
in 1962.* These tests for HCG in urine

can be further divided intv two types
— indirect and direct.

The indirect type of slide test uses
the same principle as the tube test zl-
ready described except that lalex par-
ticles coated with HCG are substituted
for the coated crythrocytes.

The interpretation of results for both
indirect-type tests is expressed in the
following statements:
® No agglutination of coated erythro-

cytes = HCG present.
® Agglutination of coated erythrocytes

= no HCG present.

The direct type of slide test uses
latex particles coated with anti-HCG.
Urine samples containing HCG  will
agglutinate the latex particles, and those

samples with no HCG present will .

leave the particles unagglutinated.

The interpretation of results for
direct-type tests is expressed as follows:
® Agglutination of coated latex par-

ticles = HCG present.
® No agglutination of coated latex

- particles = no HCG present.

As the manufacturers’ instructions ac-
companying the test kits indicate, tube
tests for HCG are more sensitive and
more accurate than slide tests. Tube
tests in general requite a two-hour in-
cubation period before a result is avail-
able while slide tests require only one
to two minutes. Conscquently, labora-
tories that pecform tests for HCG are
faced with a choice between speed and
increased accuracy and sensitivity.
Some use both types, a slide test for
“stat” samples and a tube test for rou-
tine samples. If a slide test of com-
parable accuracy could be found the
tube test could be climinated.

This evaluation was performed to de-
termine the accuracy of four slide tests
for HCG — Brevindex® (Ortho Phar-
maceutical [Canada) Ltd.), Pregnosis®

CMA JOURNAL/AUGUST 3, 1974/VOL. 111 235
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Shde (Denver  Laboiatuiies (Laiad.
Ltd) and Dap (macro}® (Denver).
Brevindex, Pregnosis and UCG-Shde
are indirect-type tests and Dap (macro)
is a dircct-type test. All the test Kits
for HCG used in this survey were
madc available by the manufacturers.

Methods

The urine samples were all received
at the laboratories for pregnancy test-
ing. The sources were presurgical pa-
tients, outpatients and emergency ad-
missions, e.g. for threatened abortion.
If testing was not performed the same
day the specimen was received, the
sample was stored at ~20°C with known
positive and negative control speci-
mens to ensure that storage did not
affect the results. In 129 cases the
samples were clinically confirmed as
containing HCG and in 27] cases as
containing no HCG.

Each sample of urine was tested
with each of the Kits, following the
manufacturers’ instructions. The results
were related to the clinical evaluation
of the patient including, if possible,
the date of the last menses. Any
samples that showed disagreement in
the results of any of the Kkits were
further tested by determining specific
gravity using a hydrometer and the
presence of protein or blood wusing
Bili-labstix® (Ames Co.).

Because we believe that accuracy
should be the most important con-
sideration in routinely using a test kit
for HCG, the following considerations
were disregarded: (a) ease of perform-
ance of the test, (b) readability of
the reaction, and {c) price of the kit.
Regarding case of performance, the
Rap (macro) test kit requires filtration
2ad an internal method control must
be set up with each urine sample tested
to rule out the presence of interfering
substances. In our experience these
steps take about 12 minutes extra
time.

_ Results

The percentage accuracy of the
HCG test kits is shown in Table I.
The figures agree quite closely with
those for Gravindex* and Pregnosis
obtained by Driscoll er af but are
considerably lower than the figures for
UCG-Slide obtained by Goetschel.!
Dap (macro) is a new product, s0 no
other percentage accuracy figures are
available.

For 16 urine samples there were dis-
agreements either between one or more

*Gravindex and Brevindex are the same product,
Brevindex being the name used for marketing
purposes in Cynada.

wWal oevaigation. e Teswils ernlaindd
with all the test kits and the results
of further investigations performed on
these samples are listed in Table 11
The 16 samples were divided into six
groups according to their reactions
with the test kits.

Group 1 — specimens 1, 17, 84, 164,
307 and 372 .

These specimens were shown to con-
tain HCG only by Dap (macro). Only
one specimen (no. 372) contained pro-
tein and blood, so the failure of the
other test kits to detect the HCG
present in these specimens must be due
to some other cauvse. The specific
gravity of all thesc specimens was also
normal, excluding insufficient concen-

Thelclore, W 0¢ Guo 10 g Teich v
sensitivities of the test kits used. The
sensitivities reported in the manufac-
turers’ instructions inserts are given in
Table 111

The sensitivitics of all the test kits
used arc relatively close with the ex-
ception of Brevindex, so some other
factor must be involved. The methed-
ology for indirect-type slide tests for
HCG requires the addition of a stand-
ard amount, depending on the sensiti-
vity of the test kit, of anti-HCG. This
is neutralized by HCG present in the

Table lll—Sensitivities of the test kits
as reported in the manufacturers’
instructions inserts

. Brevindex 35 /mi
tration as a cause. The presence of - -
Darvon® in Specimen 1 was not im- ~Pregnosis 1.5-2.5 1W/mil
portant; Lang* has shown that Darvon  pap (macro) 2.0 1U;mi
does not interfere with the accuracy - -
of slide tests for HCG. The variations oo onde 20 10/
Table I—Percentage accuracy of the four pregnancy test kits

Totat Brevindex Pregnosis Dap {macro) UCG-Slide
Clinically no.
confirmed of No. No. No. No.
samples samples  detected %  detected %  detected %  detecled %

HCG-positive 129 115 831 121

938 17 992* 118 915

HCG-negative mn 270 99.6 m

160 271 100 m 100

*Calculated cn the Dasis of 128 samples; one test sample was excluded becausets control sample gave 3
posilive reaction, indicaling the presence of interfering substances, and invalidating the results.

Table H—Results of further investigations performed on 16 urine samples giving
variable results with the test kits or with the clinical evaluation

Specimen
no. Results of {ests

Days
after
Specific last
gravily Protein Blood  menses Medicalicn

1 Positive by Dap (macro) only

1.015 negative negalive 29 Darvon

° 17 Positive by Dap {(macro) only

1.017 negative negative 31 none

84  Positive by Dap (macro) only

1.010 negative negative 31 none

164 Positive by Dap (macro) only

1.014 negative negalive 31 none

307  Positive by Dap (mzcro) only

1.014 negative negative 32 none

3712 Positive by Dap (macro) only

1.011 4+  moderzte 31 noue

11 Positive by Dap (macro) and Pregnosis only

1.0)12 negative negative 33 none

243 Posilive by Dap (macro) and Pregnosis only

1.011 negative negative 34 none

35  Negative by Brevindex only

1.012 negalive negative 42 none

67  Negative by Brevindex only

1.013 negative negative NA NA

72 Negetive by Brevindex only

1.012 negative nepative 42 none

201 Negative by Brevindex only

1.015 negative negative 41 none

64  Negative by UCG-Slide only

292 Negative by UCG-Slide only

357 Posifive by Brevindex only
-~

1.014 +  large 39 none
amount

1.014 +  large 33  none
amount

1016 4+ small NP none
: amount

97  Positive specimen not picked up by any test
method

1011 negative negative  NA none

NA = not available
NP = not pregnant
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srine sample, so that when the coa}cd
“ex particles arc added no agglutina-
ion tales place. In a casc of carly
sregnancy there may not be enough
HCG present in the urine sample to
seutra'ize all of the anti-HCG a_dded,
> the amount remaining agglutinates
he coated latex porticles, indicating
‘o the observer that no HCG is present
0 that sample.

In direct-type slide tests no neutral-
zation of anti-HCG is required, so lh‘c
ibove -problem docs not arisc..'l'hxs
-ould explain why these six specimens
cacted only with Dap (macro), t'he
'nly direct-type test of the four Kits.
All were cases of early pregnancy ac-
cording to “days after last menses”.

Group 2 — specimens 111 and 243

These specimens showed the pres-
‘nce of HCG by Dap (macro) and
Pregnosis. No protcin or blood was
jetected and the specific gravity of
-oth was normal. The problem is prob-
ibly the same as that already dis-
:ussed for Group 1. Because Pregnosis
aas greater sensitivity and therefore
‘equires the addition of less anti-HCG
han the other indirect-type tests used,
‘ailure of agglutination as described
‘or Group 1 will be observed at a
‘ower urinary level of HCG with Preg-
mosis. The “days since last menses™ of
hese two patients, again, show them
o be cases of relatively early preg-
ancy. The date on which a sample
s obtained may be significant; for
:xample, the level of HCG in the urine
juring pregnancy increases rapidly be-
‘ween the 30th and 40th days since
‘he last menses (FFig. 1).

Group 3 — specimens 35, 67, 72 and
201

These speciraens showed absence of
JCG by Brevindex only. No protein or
Slood was present and the specific
;ravities were normal. The reason for
he false-negative results obtained is

HCG
1871

00000
sooco }

430000
50000

25000

probahly related to the sensitivity of
the test. According to the manufac-
turer's instructions insert for Brevindex
“the urinary level of HCG is not suf-
ficiently high to be detected by Brew
index until 41 days after the last
menses. The intervals since the last
menscs of three of these four patients
are all close to 41 days (not available
for no. 67). .

Group 4 — specimens 64 and 292

These specimens showed absence of
HCG by UCG-Slide only. Both speci-
mens contained a large amiount of
blood and it has been the authors'
experience that in the UCG-Slide test
agglutination of the latex particles oc-
curs in the presence of blood, giving
a false-negative result. The interference
may not be caused by the blood alone
but by some product formed by inter-
action of blood with other constituents
of the urine.*

Group 5 — specimen 357

This specimen, which showed the
presence of HCG by Brevindex only,
was from a clinically confirmed non-
pregnant woman. The specimen con-
tained a small amount of blood and
2+ protein. The instructions insert of
Brevindex states that intcrference by
protein is unlikely. However, there
appears to be no other cause for the
false-negative results than protein inter-
ference.

Group 6 - specimen 97

This_ specimen, which was negative
for HCG by all four test kits, was
shown by quantitationt to contain 1000
1U HCG/litre of urine. This is simply
too low a level of HCG to be detected
by any of the test kits used. The speci-
men was taken from a patient con-
sidered to be a case of incomplete

LUEG@ tube test, Denver Laboratories (Canada)
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abortion three hours before curettage
was performed. The surgical specimen
showed dccidual tissue only.

Conclusions

In this survey the Dap (macro) was
the most accurate of the HCG test
kits, followed in order of accuracy, by
Pregnosis, UCG-Slide and Brevindex.
The direct-type Dap (macro} test re-
quires f{iltration of the urine and use
of a control to detect interfering sub-
stances, and when such substances are
present a different type of test mwust
be used. In this series, in only 1 of
400 tests was an interfering substance
detected by the Dap (macro). The
four tests were found to possess the
relative sensitivity claimed by the ma-
nufacturer.
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Comparative study of immunological tests
for pregnancy diagnosis

JOYCE L. BELL
from the Department of Chemical Pathology, The Royal Free Hospital, London

spsis  The reliability of five commercially produced immunological pregnancy diagnosis
1ods has been investigated. The tests used were Pregnosticon (a tube test) and four slide tests,
ind, Pregslide, Gravindex, and Planotest. In the series described, Planotest gave 057 false
tives, Gravindex had 2-1%, Pregnosticon 2:6%, and Pregslide 4-77/, Hyland A (sensitivity
Jiu/L) gave 3-6 % and Hyland B (sensitivity 210 3,000iu 1.)had 877, false positives. Pregnosticon
0-5% falsc negatives, Planotest 2:09(, Gravindex 3-57, Hyland B 6-5%, Pregslide 97(, and

:nd A 19-59%; false negatives,

.anolest and Pregnosticon were found to be less influenced by protein and blood in the urine

. the other pregnancy tests investigated.

ough many papers have been written on indi-
.al immunological pregnancy tests, such as the
vindex slide test! and such tubc tests as
-nosticon,? UCG,® Prepucrin,! and the Ortho
* there is a lack of papers comparing these tests

each other. In many papers also, clinical con-
ation of the diagnosis was not obtained and the
s1ts were not divided according to the state of
avegnancy. Recently, some new slide tests, which
- advantages ovcr the tube tests in simplicity
1ime taken (o obtain a result, have been produced
these have not been adequately investigated.
thesc reasons it was thought that it would be of
.est to compare all the available slide tests with
tube test, Pregnosticon, which had been in use
Jis laboratory for somc years.

METHODS
aancy fests were carricd out on 686 early morning
imens of urine. Final diagnoscs on all patients were
:aed cither from the case notes or by correspondence
1he gencral practitioner. Four hundred and cighty-
urines were tested with four different pregnancy

o Diagnostics, Raritan, New Jersey, USA (English address,
derton, Bicks.).

. Organon, Oss, Holland (English address, Organon Laboratories,
1 House, Mosden Surrey).

.~ple Laboratorics, Stanford, Connceticut, USA (English
=55, Denver Laboratories, 12 Carlisle Road, London, N.W.9).
-sughs Wellcome & Co., Euston, Lordon, N.W.1,

ved for publication 16 May 1968,
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diagnosis tests: Pregnosticon® (a hacmoagglutination
inhibition tube test); and three-complement fixation
slide tests, Hyland HCG-test,® Pregslide,® and Grav-
index.! 1n addition, 238 of these urines were tested with
Planotest,®? another complement-fixation slide test.
Two hundred further uvrines were tested with Planotest
alone,

The <ensitivities of the tests were:

Gravindex, 3,000 to 3,500 iu/l, (stated on the product).

Pregnosticon, 1,000 iu;l. (stated on the product).

Planotest, 2,500 iu/l. {(manufacturer’s personal com-
munication).

Pregslide, 3,000 iu/l. (manufacturer’s personal com-
municztion).

Hyland, 2,000 to 6,000 iu/l. (manufacturer’s personal
communication).

It was noted during the preparation of this paper that
the pattern of resuits with the Hyland HCG test had
changed during the course of the work, the earlier results
showing fewer false positives and more false negatives
than the laier resulis, Baxter laboratories were contacted
and infcrmed us that they had changed the sensitivity of
their test from 6,000 iu 1. through 4,500 iu/l. 10 2 10 3,000
iu/k, which they are currently supplying. We wete unable
to obtain the exact dates when these changes were made
and arc thus unable 10 include all the results with the
Hyland slidz test in this paper. Few tests were carried out
with the Hyland test at a sensitivity of 6,000 iu/l. and
these have been excluded. The results obtained using the
Hyland test at a sensitivity of 4,500 iu/l. arc referred to
as lype A and with a sensitivity of 2 to 3,000 ju/l. as

*Hyland Laboratorics, Los Angeles, Californis, USA (English address,
Baxter Laboratories #d, Thetford, Norfolk).
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cannot be overemrphasized and users should be notified
if a change is made. Without this, mistakes and confusion
can arise when interpreting results.

All urines were filtered before testing and the urines
were tested for protein by the salicyl sulphonic acid test
and Albustix,* blood by Haemostix® and for salicylates
with ferric chloride. ™No urine was tested earlier than
35 days after the stated date of the last menstrual period.
All urines not tested immediately were refrigerated and
all glassware used in the tests was thoroughly washed in
tap water fotlowed by distilled water. Soap and detergents
were not used.

supk TesTs The tests were carried out according to the
manufacturers’ instructions. It was found easicr to read
the result in daylight but when artificial light was used
it was found best to use a Tungsten bench lamp, the slide
being held near, but not directly under, the light. The
results were read as positive (no agglutination), negative
(agglutination present), and inconclusive (doubtful

" agglutination).

TuBe TEST The test was cacried out according to the
manufacturers’ instructions. The result was read as
positive (definitive, well formed brown ring), pegative
(no ring formation), and inconclusive (a very open, thin
or irregularly formed ring). The end point of the tube
test was casy to read and tests could be carried out
either in daylight or artificial light.

RESULTS

UNCOMPLICATED PREGNANCIES Table 1 shows the
results in 203 uncomplicated pregnancies. Preg-

(_".‘ 'Mﬁf.wm. A @A NP STTA S 3 - b y
N
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1R

5 |

}_ii 80 Joyce L. Bell |

!“ type B. The importance of pregnancy diagnosis kits result with Hyland A when tested 21 days la:
" 3 carrying an approximate estimate of their seasitivity  Planotest and Gravindex had a similar sensiti-

Planotest giving 2-0%/ false negatives and Gravi-.
3-5%. Pregslide had 99 false negatives, Hylur .
was the most insensitive test, giving 19-5%
negatives, Hyland B gave 6-5% false negatives.

COMPLICATED PREGNANCIES AND PATHOLOG!C
conDITIONS All pregnancy tests were positivz
the patient with a hydatidiform mole and necz:
in the follow up patients who were tested betw -
three and 18 months after the original diagnosis ..
treatment of the mole. The latter patients had

evidence for recurrence of the mole.

Four patients were diagnosed clinically as ect-
pregnancies. With one of these patients no choriz
tissue was found histologically and the diagnes.-
therefore in doubt. This patient had a neq.:
pregnancy test by all five methods. One patient -
a positive test with Pregnosticon and a neu.:
result with the other tests. This was presumab!ly .
to the greater sensitivity of Pregnosticon. «
patient was positive with all tests and the other »
all tests except Hyland A. Sixteen patients h..
threatened abortion. The patient with a nez.
result by all tests was tested at 40 days after the .
of the last menstrual period; this patient is still p -
nant. Of the }1 patients with a positive result -
cach of the tests carried out, seven aborted withi-
10 33 days of the test, while four are still pregr
The remaining four patients were positive -

: nosticon was the most sensitive test used, giving . - . )
£ only one false negative (0-577). The patient giving Pregnosuf:on and had varying results with the o
{:‘4‘: the false negative result was tested at 37 days after t;sts.r? slm;ﬂ,]le‘ pregnancy lest, thercroxf'c, a}?pc_a"'i
;.i the date of the last menstrual period, and gave a bol' ittle help in the management of a threat-
~1 positive result with Pregnosticon and Gravindex, an a .?.:1'0?' . ith i lete .
i inconclusive result with Pregslide and a negative ¢ four patients with incomplete abortior <
had positive results, while patients with com;
;'.;_’-* *Ames Co.. Tnc., Etkhart, Indiana, USA (English address, Division of  30OTtiONS generally gave negative results. Preg:.
i Miles Laboratories Ltd, Stoke Poges, Stough, Bucks.). con and Pregslide, however, gave inconclusive re<.
E
» TABLE I
4

RESULTS OF PREGNANCY TESTS IN PREGNANT PATIENTS (EXCLUDING URINES CONTAINING BLOOD AND;OR PROTEIN '

Days after Last Menstrual Pregnosticon

MHyland A Hyland B
'_ Period
- + ~ & Fole In- + = 4 Folse Ire + ~— 3 Fabe In-
: Ne:.alire contiurivc Negotive conclusive - Negative conc.
R (VA ($7A) (YA] (VA (V%) .
< 3549 42 1 3 22 65 10 6 1 35 6 - 15 2 1 11 6
N $0-59 2 0 1t 0 19 13 2 1 12 6 2 2 1 87 42
o 60-69 s 0 0 0 0 12 4 0 24 [} 11 1 © 83 [
70-79 is5 0 0 o 0 5 1 0 17 [} 4 0 O 0o ¢
20-89 13 0 0 0 ] 4 0 1 [\ 20 5 0 o0 1] 9
o 90-99 7 0 0 ] 0 2 0 O ] 0 s 0 o0 0 [
K 100-199 13 0 0 0 ] 3 0 o 0 ] 8 0 © ] [}
L E) >200 3 00 0 ° 1 0 0 ° 0 2 0 0 o ¢
e Longstanding amenotrhoca 2 0 0 0 0 1 0 0 ° o t 0 © 0 ¢
L3 No amenorrhoca 1 0 o 0 0 1 0 0 ° 0 0 0 o ] c
e Postpartum amenorrhoea - 0 0 0 0 1 0 o [} 4] *y .0 O [ ¢
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‘ hone pa-ticn! each, two and three days respectively
13

e 1 abortion.

n_PRIGNANT PATIENTS EXCLUDING URINLS WITH
JfIN AND BLOOD This group of paticnts was
geattIN A

and Prochloroperazine and Nitrazepami. Eight
patients had infertility, six menstrual irregularities,
and two chronic active hepatitis. There were,
however, 25 patients on barbiturates, seven patients
on a contraceptive pill, four on chlordiarepoxide

©
into menopausal and premenopausal because and' }hree on peonicillin, who did not give false :
ok down.a“on (Wide, Roos, and Gemzell, 1961;  positive results, so these compounds do not appear
ol the feld, Iscrsky, and Shelesnyak, 1962; Ham- to be the cause of the false positives seen. No false
t ,n;j Arquilla, 1963; Taymor, Goss, and positives were found in patients on salicylates.
:xendorp‘ 1963) that antisera to human chorionic
oy dotrophin will crossreact with pitujtary gonad- NON-PREGNANT PATICNTS WITH URINE CONTAINING
F‘:ohin Patients with postpartum amenorrhoca  BACTERIA, PROTEIN, AND/OR BLOOD In this group
««g‘ considered separately because of the obser- of patients, Planotest was the only pregnancy test
:.g.on (Bertini, 1965) that false positives are found ~ which did not give a false positive result. False
o these patients. There were eight patients with  positives with the other pregnancy tests appeared
Awiparium amenorrhoea; all results were negative  to be rclated more to protein in the urine than to T-
t onc inconclusive with Pregnosticon. bacteria but some urines with an E. coli infzction
"“m:‘ gnosticon gave two inconclusive resulls in the  gave a positive or inconclusive pregnancy test even
mcnopausal group which became negative on in the absence of protein with Pregslide or Grav- o
diluting the urine. These werc presumably duc to the  index. ’
ter sensitivity of Pregnosticon causing pituitary L
g:adouophins to be detected. In the premeno- PREGNANCY TESTS ON BACTERIAL CULTURES Prep-
} group, 0-5% false positises and 0-5% incon- arations of cultured staphylococci, streptococci, and
z‘“?i‘_c swcre, four:d with Planotest; 2:1% false of an E. coli-Proteus mixturc were prepared with a
“.'li\ts 419 inconclusive with Gravindex; 2:6% bacterial count several times hicher than that which
'y (] . . “y . , - - Lol .
{‘:,I: positives, 6:2% inconclusive with Pregnosticon; “oluld bc.pres;nt in a hlghl).lm.ectcd urine. These
7% false positives, 8% inconclusive with Pregslide ; Cl; tlux:esl\aercé en te;ted]\%?dl u;»d and at a dilution
14%false positivesnone inconclusive with Hyland A, ©f 11n 10 and 1 mH 0. p le}on_) pregnancy test to
and 87% false positives, 1+4% inconclusive with give a positive was 1 ylan which rea_ctcd down to
Hyvland B a 1 in 10 dilution with the staphylococci and gave an
o : . S s inconclusive result with undiluted streptococci.
The 32 patients who gave false positive or
inconclusive results with one or more of the g i )
pregnancy tests were thoroughly investigated 10 find  EFFECT 0§ PR:{GNA.\CY 1]'251'5 .OF_‘.ADDlTION OF PI;OTElN
if any cause for these falsc positives could be found. To_ URINE s uman a l;u;nm, Y. globulin, a_nd
1hree patients were taking steroids, two patients gl)cop’ro_lcm were adde t°. urines at varying ,
were on contraceptive pills, two on barbiturates, A5 K<k Siockolm, Sweden (English address, Bilton House g
two on penicillin, and one each on chlordiazepoxide  sKoch-Ligat Laboratories Ltd, Colnbrook. Bucks. RN
el . TABLE I—continued
RESULTS OF PREGNANCY TESTS IN PREGNANT PATIENTS (EXCLUDING URINES CONTAINING BLOOD AND/OR PROTEIN
)
;bj:ﬁrr Last Meastrucl Pregslide Gravindex Planotest
-~
. + — < False In- 4+ = 4 False in- 4 ~ X False In- N
- Negarive conclusive Negative conclusive Negative conclusive
(¥4 WA A (04] (VA (VA
a9 6 6 4 13 5 a4 s o 11 0 43 3 4 6 s ;
s “ s 4 9 75 2 1 0 19 o s 10 2 0
el 3% 6 3 13 67 “4 1 0 22 0 3T 0o 0 o 0 ”
Ny 18 0 0 ° 0 18 0 o 0 0 0 0 0o 0 0 )
1089 i o 2 0 15 13 0 o0 0 0 18 6 0 O 0
.99 7 0 0 0 0 7 0 o o ] 6§ 0 0 ° 0
X199 13 0 0~ 0 0 13 0 0 0 0 9 0 o o ]
-39 21t 0 — ° 3 0 0 0 0 2 0 o0 0 0 -
«oesanding smenorrhoca 2 0 0 ] 0 2 00 0 0 1 0 o 0 0 ’
0 amenorthoea i1 00 -0 0 1 0 0 o 0 o 0 o ° °
nperium amenorrhoes 2 0 o 0 (] 2 0 0 0 [} 2 0 ¢ 0 0 .
‘wrel! resulls Pregnosticon Hylond A4 Hyland 8 Pregslide Gravindex Planotest -
o. tested 203 68 78 203 203 198
ihe llcq(ivc [$74) 05 195 6S -9 35 2
onclusive (%) - 20 43 2-6 6 0 2
~
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concentrations to investicate the relative non-
specificities of the pregrancy tests. Using human
albumin at a concentration of 2 g/100 ml urine,
positive results were obtained with Hyland B,
Pregslide, and Gravindex but not with Preznosticon
or Planotest. At a concentration of 1 g/100 ml
negative results were found with all tests. Using
human y globulin, Planotest and Pregnosticon gave
inconclusive results at concentrations of 2 and 1 g
v globulinf/100 ml. Pregslide and Gravindex gave
positive results down to 250 mg/l00 ml and
Gravindex gave a further two inconclusive results
at 125 and 62-5 mg/100 ml. Hyland B gave positive
results at concentrations down to 125 mg/100 ml.
Human glycoprotein (Cohn fraction VI) gave
positive results only with Gravindex and Hyland B.
Gravindex and Hyland B gave positive results down
to 500 mg/100ml. Gravindex also gave an incon-
clusive result at 250 mg/100 m!.

TESTS ON FILTERED AND UNFILTERED URINE  Although
all tests in this series were on filtered urine, a series
of tests was carried out with the slide methods to find
if filtering was absolutely necessary. Six urines with
varying degrees of cioudiness were tested. The only
difference found was with one moderately cloudy
urine, which gave a positive result with Preaslide on
the filtered urine and an inconclusive result on the
unfiltered urine. It would appear from this small
series that filtration may not be necessary before
pregnancy testing with Planotest, Hyland, Pregslide,
or Gravindex.

DISCUSSION

To be completely satisfactory a pregnancy test
should give neither false positive nor false negative
results.

In this survey Planotest was the most satisfactory
method for eliminating false positives, giving only
0-5¢% false positives in protein and blood-free urine
from non-pregnant patients compared with 2:19%;
for Gravindex, 2-6%; with Pregnosticon, 4-7% with
Pregslide, 3-69; with Hyland A, and 87% with
Hyland B. False positive immunological tests could
be due to a number of different reasons: technical
factors {(Noto and Miale, 1964), impurity of reagents
(Lunenfeld er al, 1962; Loewitt, 1966), cross reaction
of the antihuman chorionic gonadotrophin (anti-
HCG) preparation with antigens other than HCG
(Wide et al, 1961; Wide and Gemzell, 1962; Goss
and Lewis, 1964), and other as yet undetermined
causes. Tests using albumin, y globulin, glyco-
protein, and various bacteria have shown that
Pregnosticon and Planotest contain the purest
reagents, only giving inconclusive results with

R A N RS o O LIRT T R VLI pe ey T X-* Sy

L. Bell

1 g y globulin/100 ml. Since a fairly high propor::.
of pregnant females may have non-symptor-: -
bacteriuria and/or proteinuria, a pregnaocy :.
which does not give false positives under ¢-.
circumstances is wanted (Godts and Mighor.
1964; Kew, Seftel, and Bloomberg, 1967), otherw -
it is necessary to maintain a biological test, T-
lower limit of sensitivity of immunological pregna: .
tests neads to be setat such a level that cross react.: -
with pitvitary gonadotrophins do not interi:-.
Wide and Gemazell (1962) found that the level .
luteinizing hormone in fertile and menopau:.
urine would be detected as 100 to 400 iu of HCC
and it has been suggested that the lower limit
sensitivity should therefore be set at 1,000 iu".
which is the limit for Pregnosticon. It would anpe:
however, from the two inconclusive results seen
the menopausal urine and the inconclusive rese:.
seen in some patients with infertility that even at 1,
level pituitary gonadotrophins may sometir.
interfere.

A test which does not give a large number of .
negatives is also required, especially in such ca. .
as ctopic pregnancies and threaiened aborti.
when the level of HHCG may be much lower than i~
in normal pregnancy. In this series Pregnosticon +
the most suitable method, giving only 0-5% -’
negatives in normal pregnancics. Planotest ©.
2:0%, Gravindex 3-5%, Pregslide 9%, Hylan.
19-5%, and Hyland B 6:5%. False negative re..’
using immunological pregnancy tests have b-.
reported in cctopic pregnancies (Southam, Suliz: -
and Cohen, 1963; Gusdon, 1964 ; Islami, Fisher, .
Kupfer, 1964) and in threatened abortions (Hutc™
son, Schwartz, and Bates, 1964; Sato and Greent!-
1965; Fink and Frie, 1966). Pregnosticon gave *
smallest number of false negatives in these conditic r
in the present work.

The type of pregnancy test used will depend on ¢
type of pregnancy being tested. As a gere-
pregnancy test, Planotest would appear to be .
most efficient. In ectopic pregnancics and threate- .
abortions it may be preferable to use a more s.-
sitive test, such as Pregnosticon or a similar t. -
test, but the number of false positives will then *
greater.

My thanks are due to the local general practitioners
were so helpful in supplying final diagnoses and ¢
relevant informaticn on their patients, to the Obsts:
Department for access to their notes, and to Profess
D. N. Baron for valuable help and criticism.
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»35351k  Coagulation of insoluble and basic proteins from
rat seminal vesicle secretion with vesicutase. Tofluence of

collagenase-like peptidase from rat testis.  nor on B

1

<ohenr, Koo bakae 0 dhab, Exp A PR BT N s
Nusestwnia, o Repreas Foro .l'.!'.'.'-, Vo 3 T
Proteins from the secretion of rorcomimad vesicles s
fracth nated o vends i ol proten - et proteii 1~1‘.l s
A the presence ol treay ol o acatrsl ples ovdic protens. b
. {2l 2 were necos=ary G0 e formasien oan e of aocoasubom

whictt sa= sery simidar to the o pndator - plues Collagenaselee
peptidase from ra testis cecraded hoth protein Iractions aned
prevented coandlum tormatiou. ) . )
25535m Isolution and characterization of lactoferrin from
sow milk and hoar seminal plasma.  Roberts. T, K
Bour-addl. J. € it it Beprod. Phesioll Biehem.. Agric. Res.
Counc.. Cambridue  Enuio. Jo Reproa. Fertal 19750 4200,
579-42 (Eng: Lactoforrin isolated from sow nulk «~ 0.6 mg mb
was chronatog. homogeneous. an ohservation supported by
electrophoresis and tn reaction ugainst monosp. antiactoferrin
antiserum,  Isoclec. tocusing showed multiple forms ot the
protein iisoelec. point 3.3 - 10.01 converted by neuraminidase to
' 1 form tisoclec. point 965, Boar seminal plasma contained
immunologically identical lactoferrin (0.1 to 0.5 mg. mb which
was bound stronglv to boar sperm.

255356n ldentification and estimation of plasma proteins
in human dentine. Thomas. M.. Leaver. A. G. (Sch. Dent.
Surg., Univ. Liverpool, Liverpool, Engl). Arch. Oral Biol.
1975, 2043}, 217-13 (Eng). The total noncollagenous matrix
{NCM) of human dentine was isolated by EDTA extn. followed
bv cullagenase digestion. both procedures being done in a dialysis
sac. The prezence of serum albumin, transferrin. and the
immunoglobulins {IgG. IgA, and IgM) was demonstrated by
double diffusion on Ouchterlony plates. Quantitation of the
amts. of these serum proteins in human dentine was achieved by
the single radial immunodiffusion technique. One gram of
dentine NCM contained 201 mg of albumin. 21 mg of transferrin,
and 40 mg of IgG: IgA and IgM each occurred at a level of 024
mg; g.

25557;) Quantitative histochemistry of y-aminobutyric
acid in the human :ubstantia nigra and globus pallidus.
Kanazawa. Ichiro: Tovokura, Yasuo (Fac. Med.. Univ. Tokyo.
Tokyn, Japan). Confin. Neurol. 1974, 36(4-6}, 273-81 (Eng.
In the normal adult human substantia nigra. there was a marked
unevenness of the v--aminobutyric acid (I) distribution, with 1
being most highly coned. in the pars reticulata. In the human
globus pallidus. there were high levels of I both in the external
and internal segments at almost the same concn. The I level was
higher in the dorsal than in the ventral parts of the pallidum.
Caudate destruction in the monkev decreased the I conen. in
bath external and internal segments of the pallidum and the
medial 67% of the nigra. suggesting that the caudate nucleus
sends I-operated fibers to these brain regions.

25558q Comparison of G-, Q-. and EM-banding patterns
exhibited by the chromosome complement of the Indian
muntjac. Muntiacus muntjak with reference to nuclear
DNA content and chromatin ultrastructure. Green, Richard
J.: Bahr, Gunter F. iArmed Forces Inst. Pathol., Washington,
D. Co. Chromosoma 1975, 50(1). 33-67 (Eng). When the
chromosomes of the Indian muntjac were compared iollowing
treatment with 2 presently used banding methods, trvpsin- GGiemsa
(G and quiracrine- HCl tQ), with structural bands as seen in the
electron microscope, definite correlations were ohsd. with respect
to the nos. and positions of individual bands. Wts. obtained for
the individual chromosomes were: No. 1 9.89 pg, No. 2 4.10 pg.

R No. 3 4.43 pg. No. 3-X 5.05 pg and Y 0.55 pg. Avg. diameters
and wis. for individual fibers were 193 A and 8.74 X 100 g 4.
resp., for stimulated metaphase chromosomes and 185 A and 8.73
X 1016 g’y resp., for unstimulated chromosomes. Fibers of
interphase nuclei exhibited an av. diameter of '21 A and a wt, of
587 x 101 g 4. The total amt. of nuclear DNA pre<ent in
interphase nuclei was 3.88 pg.

25559r Immunochemical determination of soluble antigens
in protein fractions from placental tissue. Brock, .J.
Straube, W.. Hofmann, R.; Klausch, B.: FEp'mel. H. tinst.
Physicl. Chem.. Univ. Rostock, Rostock, F. Ger.). Zentralbl.

Gvynaekol. 1975, 97(5), 281-7 (Ger). Protein fractions were
prepd. from placental tissue by homogenization, (NH4):80,
fractionation. gel filtration, and ion-exchange chromatog. Some
of antigens detected in these fractions by absorbed antiserums
against placental tissue and pregnancy serum were present in
pregnancy and fetal serum, also. The other antigens, which were
found neither in pregnancy serum nor in fetal serum. could be
specific for placental tistue.
\discussed. o e
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2356k Acrosome of the human spermatozoon. Mor

CONESC LIS e e

Hooasres and blogas

trem thesi

: A Dholoq\
and enzyme content. Pedersen He Poco - 31 Dep Apar
Harvard Med. Scho. Beston, Moseoo oo Soo=ie 0 Proc o
Comar, T 10T0 iPabs 1973 471 2 B

‘Editﬁ'd b
Fob G Excerpra

Hascgawa. Toshio: Havashi. Motovukis Ehiins bl
~ el isolated frops

Med: Amsterdam, Netk, In acrosomal o
buman spermatozoa. there was a trypsn enzyme whick
dizested benzovl +arginine 0 ester and 2 tosvl ¢ oarginine Me
e:ter and was innihited by sovbean tripsin inaibitor, seming!
piasma, and fresh serum.

25362m Human fallopian tube fluid. Tdentification of
proteins and amino acids. Moghissi. K. S (Sch. Med..

Wavne State Univ.. Detroit. Mich). Fertil Steril, Proc. Worig
Congr., 7th 1971 «Peb. 1973, 774-7 +Eng). Edited b
Hasegawa. Toshio: Havashi. Motovuki: Ebling. F.J. G, Excerpta
Aled.: Amsterdam. Neth. The pattern of proteins and amin., |
acids in human fallopian tubal fluid suggested both transudation *
and active secretion, as supported by a similar distribution ot
major protein fractions, the absence of immunoglobulin M, the
presence of a slightly higher conen. of certain protein bands in
immunoelectrophoretic studies thaptoglohulin and ceruloplasmin:,
and the finding of a specific tubal protein (X -glvcoprotein:
absent in =erum. :

25563n Placental - -glutamyl transpeptidase. Landon, M.
J. iMed. Res. Counc. Growth Unit, Princess Marv Matern.
Hosp., Newcastle upon Tyne. Engl). [n: J. Biochem 1973,
Gi5), 341-4  (Eng). ~-Glutamy! transpeptidase activity was
measured in a series of normal full term placentas. The pH
optimum of this enzvme was 83 and the activity ranged trom
107 to 333 munrTs/g wet wt.

25564p Mineral content of various tissues in cattle. {.
Dry matter, calcium, magnesium, sodium. and potassium
contents of mucosa and muscular layers of various segments
of the gastrointestinal tract. Dittrich. Bernd: Kolb. Erich
(Sekt. Tierprod. Veterinaermed.. Kar] Marx Univ. Leipzig.
Leipzig. E. Ger). Arch. Exp. Viterincermed., 1973, 202
171-9 +«Geri. Among various parts of the gastrointestinal trac:
of cattle, there were considerable differences in mineral content
Forestomach mucosa contained high conrnz. of Ca and Ms.
atrributable to accumulation and sepn. of mineral salts in this
tissne. There was generally more Mg thaz 7a in the 3 scuments
of the small intestine, and high concns. of Na and K were
present. The results are intended as a besis tor comparison wit®
pathol. =tates.

25565q Alkaline phosphatase activity in blood serum. bile.
and urine of cattle and calves. Haileh. Nanfred: Koib,

Erich  (Sekt. Tierprod. Veterinaermed.. Kari Marx-Univ.
Leipziz, Leipzig. E. Gero. Arch. Fap U eicricaermed. 1975,
2921, 181-t  «Geri.  Alk. phospharase ) activities

King-Armstrong unitsi in the serum ot vaives, cattle, and buib-
were 909, 181, and 3253, resp., and these value- were stat:sticallt
significant.  Values for bile I activity were:  calves 4lv. catt’s
346. and bulls 738 these differences were not statistica. s
significant.  In urine, T activities were: v2’ves 077, cattle v 07
and bulls 1.69. The relations between the T activity in the =« e
and urine are discussed.

25566r Activities of potassium and sodium ions in rabbit
heart muscle. lLee. Chin Ok: Fozzard. Harrv A, (Pritzker Scn.
Med.. Univ. Chicage. Chicago, 1LY, J. Gen. Physioi, 1975.
65161, 695-70x {Eng). Activities of ntraceilular K~ and Na- in
rabbit ventricular papillary muscles were detd. with cation-selective
giass microelectrodes and concns. were xtd with flame photomet
The concn. and activity of K- of the muscles were 1:34.9 and »_6
mM, resp.. at 25°. The corresponding cornen. and activity of Nz~
were 32.7 and 5.7 mM, resp. The apparent intracellular activizy
coeffs. for K* 14k} and Na* (y1;) were 0812 and 0175, re-ro.
Similar results were obtained at 35° yk was substantially lowe-
than the activity coeff. (0.743) of extracellular fluid (Tvrode =
soin.), which might be expected un the basis of a different
intracellular ionic strength. 4xa Was much lower than that of
extracellular fluid, thus much of the Na* was compartmentalized
or sequestered. For external K* concns. >5 mM, the resting
membrane potentials agreed well with the potential differences
caled. from the K+ activity gradients across the cell membrane as
a K+ electrode. Thus, K* equil. potentials in heart muscie
should be caled. by activities rather than concns.
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33702g Pregnancy-specific Ji-glyceprotein
Clinical aspects. atra. (.. Plucheza, P
© Univ. trauenkiin. Wien, Vienua., Austrial.  Wien, Kimn.
Wochenscir. 1973, 87(8), 279-81 (Ger). Single radial
immunodiffusion provided a simple and highly reproducible clin.
* assayv for_pregnancy-specific 3i-glveoprotein SP-1 in maternal
serum. The halt-time for elimination of SP-1 from the serum
was 34 hr postpartum. There was a direction correlation
hetween SP-1 conens. in maternal serum and placental wt. and
birth wt. of the infant.
25703h Role of potassium ion loss in the anexic
impairment of respiration of rat cerebral-cortex slices.
Patel, Noshirwan J.; Fixter, Leslie M. (Dep. Biochem., Univ.
(ila~gow. f(ilasgow, Scot.). Biochem. Soc. Trans. 1975, 3t
1.1 2 (Eng). Preincubation of rat cerebral cortex slices with
high -peed brain homogenate supernatant at 37° for A0 min
prevenied the anoxic impairment of subsequent respiration gbsd.
after anaerobic preincubation. K+ was involved as preincubation
in isoosmotic KU1 Tris-HCL (pH 7.4, 30 mM KCD was nearly as
effective a= the humogenate. K* was not replaced by Na+*, Li+,

(SPp-11,
Breiteneck r. (5 10

or Tris. Aerobicaily preincubated slices had a K* concn. of 26.5
wegiv. « tinal wet wt., whereas anaerobically preincubated slices
had a K- conen. of 6.9 pequiv, g final wet wt. Conditions of

premncubation that protected against anoxic impairment of
respiration maintained the K+ concn. of slices at 20 uwequiv/g
linal wer wtour higher,

237045 Age-related changes in lipid peroxidation in rat
liver mitochondria. Barrett. Michael C.; Horton, Alan A.
1Dep. Biochemi.,  Univ. Birmingham, Birmingham. Engli.
Rinchens. Soc. Trans. 1975, 3(1), 124-6 (Eng). The capacity of
rat liver mitochondria for undergoing peroxidn. increased ~2.3
iold a~ the age of the rat increased from 3 to 24 months, whereas
the degree of unsatn. of the mitochondrial lipids fell from 3 to 12
months of age and rose again from 12 to 24 months. This may
he due to an age -related increase in the proportion of polvunsatd.
fatty acids and a decrease in the proportion of monounstad. faitv
acids in the mitochondrial lipids.

25705k Effect of confinement of the circadian rhythm of
ovine cortisol. Holley, D. C.; Beckman, D. A.; Evans. .. W.
(Dep. Anim. Sci.,, Univ. California, Davis, Calif.). .
Endocrinol. 1973, 65t1), 147-8 (Eng). The circadian rhythm of
plasma cortisol was similar in sheep before and during a 10-dayv
period of cage restraint (single animals in small cages). Two
peaks in cortisol concns. were obsd., at 4:00 a.m. and 4:00 p.m.,
the latter possibly resulted from feeding at that time.

25706m Role of plasma volume in the increase of
aldosterone secretion rate during sodium deprivation.
Dalakos, T. G.: Srtreeten, D. H. P. (Dep. Med., State Univ.,
New York. Syracuse, N. Y.). Clin. Sci. Mol. Med. 1975, 48:3),
161-5 (Eng). Redn. of Na intake from 200 to 10 mmoles,day
increased the aldosterone secretion rate without alterin dg plasma
vol. With a Na intake of 10 mmoles,/day, the aldosterone
secretion rate was unchanged by salt-poor infusion of albumin
(75 g in 150 ml), although plasma vol. was increased by this
infusion. This indicated that Na restriction did not stimulate
aldosterone secretion by a redn. in plasma vol.
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ts of diet. lipclysis. and limb ischemia on the
distributior of plasma tryvptophan in the rat. Stoner, H. B,
Cunningham. V. J.:  Elson, Patricia M: Hunt. A, (Toxical,
Unit. Med. Res. Counc.. Carshalton. Eny Bincheri J. 1975,
14615), 859-8¢ (Iinai. A nonlinear relation was found between
nonesterified farty acids conen. in blood plnsm(_ and the
percenizge of free plasma tryptophan in rats dirterent
nutritional states, but this was not seen :n rat< anuTLd by limb
ischemia. (-)-Isoprenaline bitartrate (200 ug kg. s.c.), which is
known to increase plasma nonesteritied t'att\ acid conen.,
decreased tota! plasma tryptophan concn. Die hmroncoprena]me—HC I
(17 mg/kg. i.v.) proauced a sustained increase in nonesterified
fatty acids accompanied by an increase in free plasma tryptophan
concn.. which was followed by a fall in total tryptophan conen.
The luss of plasma tryptophan was attributed to altered
distribution in the extracellular space rather than to increased
metab.
25710h  DNA-to-protein crosslinking in syvnchronized

tieid

HeLa cells exposed to ultraviolet light. Han. Antun:
Korbelik. Mladen: Ban. Jasna (Lab. Exp. Cancerol., Cent. Inst.
Tumor Allied Dis,, Zagreb, Yugoslavia). Int. .J. Radiat. Biei.
Reiar, Stud. Phrs.. Chem. Med. 1975, 27t1), 63-T4 (Eng.

The max. vield of DNA-to-protein crosslinking in uv-irradiated
HeLa cells was obsd. during the S phase with much smailer
vields in the G: and G: phases. Exposure of mid-S cells to 250
ergs 'mm* rendered ~22% of the DNA unextractable due to
crosslinking.  Susceptibility to crosstinking correlated with the
lethal effects of uv-irradn. on the cells. Up to ~300 ergs mme,
the amt. of DNA recovered from S cells decreased kv~ for
every 100 ercs mm? of uv light.  No recovery from crosslinking
damage was «.b~d. for % hr after expo<ure

25711j Dependence of differential staining of heterochromatin
on the time of its replication and the degree of condensation.
Tupitsina. L. P.; Zakharov, A, F.. Tavetsevn, T, G Tab. Gen.
Cyvtogenet.. Inst. Med. Genet.. Moscow. USSR, Tutologiva
1975, 1763, 261-5 (Russ). A comparison of the chromosomes
banding patiern after G- and C staining with the time of DNA
replication and the degree of chromosome condensation, was
carried out using Chinese hamster metuphase chromosomes.
Chromasome condensation was studied during > hromodeoxsunding
and S-bromodeoxycvtidine treatment. All the chromosoma!
segments stained with the C-technique were alzo stainable with
G-technique, whereas only some G-pos. segments were able to
be C-bands. C-bands were heterochromatic seements characterized
bv extremelv late replication with great delav in condensation
under the action of the DNA nucleotide analors, while G -bands
were segments with ewrlier labeling and irregular decondensation.
There is aprarently a close correlation between chromosoma! G-
and C-staining ability of different regions and the degree of
heterochromatinization. J. R. Mase

23712k Study of renaturation of the DNP [deoxyribonucl=
eoproteinj complex of cellular nuclei by means of microfi=

uorimetry. Artvushin, S. K.; Lideman. R. R.: Zlobina, G. P.
(Lab. Gen. Pathol. Physiol., Inst. Psychiatry. Moscow, USSR:.
Byull. Eksp. Biol. Med. 1975, 79(3). 44-6 (Russ). The

intensity of tluorescence of the DNP of lvmphocyte cell nuclei

upon transfer of the cells to a cold citrate salt soin. after

previously heating to various temps. was measured as a function

of time by a modification of the method of R. Rigler and D.

Klllander (1969). No renaturation occurred in prepns. heated w

°, but renaturation did occur in prepns. heated to 75°, 85°, or
100°, as judged by the characteristic fluorimetric profiles. Kub
. Kuby
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| Zbl Gynik.97 (1975) 251—287 |}

Aus der Forschungsabteilung Immunologie
(Leiter: Prof. Dr.sc. med. H.Friemel)
am Institut fir Physiologische Chemie
(Direktor: Prof. Dr.sc. med. D.Midcke) '
und der Frauenklinik (Direktor: OMR Prof. Dr.sc. med. H Kyank)
des Bereichs Medizin der Universitit Rostock

Immuunehemiseher Nachweis 1oslicher Antigene
in Proteinfraktionen aus Plazentasewehe
Von J. Brock, W. Stragbe, R. Hotmann, B. Klausch und H. Friemel
Mit 5 Abbildungen

Zusammenfassung: Proteinfraktionen ans Plazentagewebe wurden durch Homogenisieren, Ammo-
ninmsulfat-Fallung, Gelfiltration und Tonenaustauschchromatographie gewonnen. Die in diesen Frak.
tionen mit absorbierten Antisercn gegen Schwangercnserum bzw. Plazentaextrakt nachweisbaren Anti-
gene sind zum Teil anch im matterlichen oder fmlen &emm \orhlndm Die nbngm Proteine, die weder
im miitterlichen noch fetalen Serum vorl p peifisch sein. Thre mogliche Be-

deutung wird diskatiert.

Summary: Protein fractions were prepared from placental tissue by b ization, ium
suifate fractionation, gel filtration and ion exchange chromatography. The lntlg\-m detected in these
fractions by absorbed antisera against placental tissue sid pregnancy serum partly oecur in the preg-
uancy and fetal serum too. The other antigens, which are found neither in pregnancy eerum not in fetal
werum, could be specific for placental tissue. Their possible signifi is di

Die Schwangerschaft kann nach Billingham (4] als eine parabiotische Verbin-
dung von 2 genetisch differenten Individuen aufgefalt werden. Miitterlicher und fetaler
Organismus befinden sich in einem Zustand der immunologischen Homoostase ; die Pla-
zenta scheint hierbei eine zentrale Rolle zu spielen {20, 23, 26, 37).

Die itnmunclogische Bedeutung der Plazenta ist im wesentlichen durch 4 Aspekie ge-
kennzeichnet [38):

1. Plazenta als immunologische Barriere fiir Antigene, antigentragende und immua-
kompetente Zellen sowie Immunglobuline.

2. Immunogenitiit der Plazenta.

3. Immunologische Kompetenz der Plazenta,

4. Immunologie der Trophoblasttumoren. *

Die vorliegenden Untersuchungen sollen ein Beitrag zum 2. Aspekt, d. h. zur Frage der
Immunogenitit der Plazenta, darstellen. In diesem Zusammenhang ist besonders die
Immunogenitiit des Trophoblasten von Interesse, der fetalen Ursprungs ist und damit
wie der Fetus per definitionem als allogenes Transplantat im mitterlichen Organismus
angesehen werden kionnte. Au{ der Ebene der Trophoblastenschicht diirften sich fetale
Antigene, die zu 50% viterliches Erbgut enthalten, und die miitterlichen immunologi-
schen Erkennungsmechanismen unmittelbar gegeniiberstehen. Nach unserem heutigen
Wissen enthiilt die Plazenta Transplantationsantigene, miitterliche und fetale Serum-
Jroteine sowie organspezifische und nichtorganspezifische zytoplasmatische Proteine,
wobei letztere moglicherweise ebenfalls immunogen wirken kdnnen [S, 13, 22, 36].
Bohn (7] konnte in Proteinfraktionen aus Plazentagewebe insgesamt 8 lsliche Anti-
Aerie immunchemisch darstellen, die sich weder im miiperlichen noch im fetalen Serum

aachweisen lieBen. Unter den in der Plazenta reichlich voerhandenen Serumproteipen
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Characterization of four human

. pregnancy-associated plasma proteins

TSUE-MING LIN, Pu.D.
SEYMOUR P.
DAVID KIEFER, B.S.

WILLIAM N. SPELLACY, M.D.

STANLEY GALL, M.D.
Miami, Florida

HALBERT, M.D.

Four proteins have been delected in third-trimester human pregnancy plasma by

gel immunodiffusion mcthods, using aentisera to fpregnancy plasma that had been
exhaustively ubsosbed with nonpregnancy plasma. These antisera failed to react with
plasma [rom untreated normal nonpregnant females or from males. 7_'ruo of

the pregaancy-associaied plasma proteins (PAPP-B and PAPP-C) npgr?ttd as
B-pglobulins and the other two (PAPP-A and PAPP-D ) as a2-globulins in
immunocleciropharesis. PAPP-I was regularly detected only by crossed-
immusoclectrophoresis with the seagents avoilable and 1t was not Jurther studied
here. Proteinasei destroyed the immunolugic 1eactivities of PAPP-A, C, and D, but
none of them was inactivated by ribonuclease and deoxynbonucicase, and they

did not appear to contain lipide. They were all stable to heas at 60° C. Jor 30
minutes, but were variably labile at kighes temperatures. The three PAPP's also
showed varying lability at pll extremes. They were well separated [rom cack other in
gel filation on Sephadex €-200 and Sepharose 618, in DEAE-celivlose columa
¢hromatography, und in sucrote density gradienat uliracentrifugation, but not by
sep-wise salting vut precipilation or gradient solubilizetion with ammunium ;ul[ale.
Aolecular weichis estimated by gel filtration were found to be 750,000 fur PAPP-A
110,000 Jor PAPP-C, and 20,0600 for PAPP-D. Their jsociectric points were lound
L)- oelectric focusing sn ampholine-sucrose gradtcnu PAPP-A, pll $4; PAPP.C,
pit 3.8, PAPP-D, pl1 5.7 PAPP-( contained ir,n detectable by hulo:henurul
staining methods; st was heterogencous and had minor components of diffesent

charge and isoeleciric point (pH 6.0).

ALTERATIONS in the composition of
plasma proteins during normal human preg-
nancy have heen deseribed increasingly dur-
ing recent years."* In a number of instances,

/
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Depe. of Pediatries INCCH ), University
of Vumn Aledical School, «Ummx
Fionda 33152.

1015635

223

constituents have been found which are not
detectable in normal untreated nonpregnant
feinale subjects or in males. With the use
of immunochemical methods, one or two
such pregnancy-associated plasma proteins
had been previously reported with antisera
to pregnancy plasma®™ and four such pro-
teins had been found with antisera 1o pla-
cental extracts, '+ ¥

In our laboratory, four pregnancy-associ-
ated plasma antigens alse have been de-
tected, but by means of hyperiinmune anti-
scra/o third-trimester pregnancy plasma.’?
The latter antigens were absent from cord
blood, serum and from amniotic fluid con-
centrates, and they were shown 10 be un-
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related o <m<‘r1l human  hormones (ph-
ccmnl lnrchn rlmnmnc gonndolml,m oxy-
toc:n) A wellTas 10 a ‘number of enzymes
associated with pregnancy (oxytocinase and’
alkaline phmph:\msc)_ The present report
further characterizes some of the propertics
of the pregnancy-associated plasima antigens,
indicating their protein nature and describ-
ing methods applicable to their purification,
as well as demonstrating their lack of rela-
tionship to scveral additional known human
proteins.

Moterials and methods

Human plasma. Plasma samples were
harvested from citrated blood obiained-duse
ing the third trimester of pregnancy; the
specimiens were kept Trozen at -20° C. until
use. Only those showing a minimuin of three
pregnancy-associated antigens when tested
against potent antiscrum concentrates were
uscd. All of the studies were carried out
with pools of two to five individual preg-
nancy plasmas. Normal nonpregnant fe-
male and male plasma smnples were ob-
tained {rom volunteers working in the medical
school.

Antisera. Rabbit antisera against third-

trimester  human  pregnancy  plasma were
prepared as described  elsewhere.'*  They
were absorbed at the rate of 120 to 180 mg.
per milliliter with lyophilized nonpregnancy
plasma pool {male or female) and were test-
ed individually against pooled pregnancy
and nonpregnancy plasma by immunodif-
fusion. The most potent antisera were pooled,
and the immunoglobulins were concentrated
by salting out with 50 per cent saturated
ammonium sulfate followed by dialysis.” The
‘limmunoglobuling were reconstituted at 'hrcc
timgs their original concentration ‘and were
l("st'td. for pregnancy-associated specificity
by.immunodifusion against a p'mcl of 36
or morc nonpregnancy female and mmale plas.
mas as well as several pools of third-trimester
pregnancy plasinas. Two such pools of anti-
body which showed equivalent reactions
were used throughout this study. These pro-
duced somewhat difTerent patierns from the

1015b3b
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antibody  pool  wused  previnusly  They
showed three pregnancy-associated precipitin
systeins by inununodiffusion, showed four by
crossed-imimunoclectraphoresis, and failed to
show any reactions with nonpregnancy plas-
mas. The antibadics were stored i 1 ml
aliquats in the frozen state at -20° C. uniil
usc.

Immunoassay. The sensitive two-direc-
tional  tinmunodifTusion  (IDF)  incthod
using 1 per cent agarose was described clse-
where'* but in somc instances, tempiates
with wells of 3.5 mm, cdge-to-edge distances
(instead of 8 mm.) were used to speed de-
velopment time (Corcis, Miami, Fla), Simi-
lar plates prepared with 1.5 per cent Baclo-
Agar yiclded appreciable nonspecific halocs
around the antigen wells.

In screening fractions obtained from the
various scparation procedures for the pres-
ence of the pregnancy proteins, counter-clec-
trophoresis (CEP) was emploved for ioie
rapid read-out. In this technique, 5 mi of
1 per cent agarose in veronal-acetate bulfer,

pIl 8.6, p = 0.025, was spread on 5 by 5

em. glass slides. Wells for antigen and ant-
body, 2 and 4 mm. diameter, respectively,
were cut in rows 4 nun. apart edee to edge.
Ten ;] volumes were used, with antibody
in the larger wells. The buffer reservoirs
coutained the same veranal-acetate bufTer,
but at twice the ionic strength. A current of
0.5 to 1.0 ma. per centimeter was applied
across the slide (1 to 2 v. per centincter)
for two hours, with examinations at 15 min-
ute intervals. Most of the reactions were ap-
parent carly within the two-hour perind, but
the final examinations were carried out after
incubation at room temiperature for one to
two days, dialysis, drying, and staining with
Amido Black.

Immunoclectrophoresis (1EPY, radial ime-
munodifTusion {RID), “rocket™ clectrvime
munodilfusion (EID), and erassed immuna-
clectraphoresis (CIE) have been described
clsewhicre. '™ Either RID or EID, or both,
were used to quantitate the peaks of antigen
activity in various fractions for estimation
of molecular weights, isoelcctric points, and
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away of their separation during chromatog-

raphy. |
Nopnal  human plasima proteins  were

Aentitied in IDF and TEP with various anti-
wra: goat anti=hwman whole serum, rabbit
anti=homan seruin albunin, rabbit anti-
numan ceruloplasinin, goat anti-hutian lac-
woferrin,  goat  anti—human a-1-fetoprotein
Coidis, Miami, Florida); rabbit aunti-hu-
man  tramsferrin, rabbit anti-human a-2-
macroglobulin, rabbit anti-human [gG, and
rabbit anti-human IgM (Behringwerke, New
York}.

To enhance immunoprecipitate lines in
{ractions obtained from gel filiration and
other procedures, in somie instances a second
antibedy (an appropriate anti-hmmunoglobu-
lin) was used to refill the antiscrum well or
wench alwer the developed plate had been
carcfully dialysed against 0.01M phosphate-
butfered saline, pll 2.1 {(PBS), The place

s then further developed for several days

\"J/d prncc\s(‘d for staining as usual.'s

Characterication  technigues.  Details of
the heat and pll lability tests, enzyime sus-
ceptibifity, innnunoenzyimc  assays, sucrose
density  gradient  centrifugation {Beckman
1.4 vhirarentrifuge), estmation of molecular
weight by gel filtration, determination of
soclectric point by isoclectric focusing in
amphoeline-sucrose gradient colunmns, salting-
out with ammenium sulfate, DEAE {dicihyl-
aminectiyly -cellulose and hydroxyl apatite
colunm chiomatography have been deseribed
chewhere ' 8 Crystalling cuzymies were wed
and  Naphthiol  As.BI sulfate [ potssium
salty was used as sulstrate for arylsulluase
K13 li\x!\. /

The awiasium sulfate gradient solubi-
lizanes vbiique of King™ was followed.
Whe's e (10 ml) was miixed with
vael o0 N edex G250 (25 G of diy
e M e mixture was made o 80
ISR Fation with anunenium sulfate

e 7y way packed into a 2.5 by

’ It weastihen eluted with a

S of ammenium sulfate
Ry ‘o (4 per cent saturation)
“+ttion was diluted tenfold

v ’
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with distilled * water and scanned at 280
nm. Fractions were pooled at ten-tube inter-
vals, concentrated by precipitation with sat-
urated ammoniumin sulfate, and redissolved
to the original volume with distilled water
for immunodifTusion assay.

Lipid staining with Sudan Black and iron
staining  with  Bathophenanthroline  were
done as described by Uricl?® To stain for
iron with ferrocyanide,® the dried immurno-
diffusion slides were covered with a fresh
mixture of cqual volumes of 20 per cent 11CI
and 10 per cent sodium ferrocyanide for 2
hours, with occasional examination for the
appearance of blue stain.

Unless otherwise indicated, all experi-
ments were done with whole plasma. The
partially purificd antigens studicd were pre-
pared by fracuonating the plasina first with
DEAE-cellulose column chromatography and
then with Sephadex C-200 gel filtration.

Results

Identification and clectrophioretic mobil-
ity. Four antigens in pregnancy plasina were
detected  with  the antiserumn concentrates
used in this study. They were designated in
the reference systems alphabetically accord-
ing to the position of their precipitate lines
in the immunodiusion pattern staruing [rom
the antigen well (Fig. 1, @ and ). The
precipitin line of the pregnancy-associated
plasma protein A (PAPP-A) was regularly
straight_and _relatively Lcrisp. The PAPP-C

system showed up carliest and was thickest;

it often appeared o split on continued de-
velopment (Fig. 1, b) and was thought
cither 10 _consist of two components or to
re plcscm O\Ulnppuu; with the PAPP-B sys-
tem, The lauter was u'produubl) visualized
cm)) by crossed iinmunoclectrophoresis (Fig,
1, dy. lhc PAPP-1) system was revealed by
a concave liné Very close 10 the anubod)
\\cll m mununod:ﬂus:on As shown m Fig.
b the pregnancy plasma could be diluted
at least cightfold and the PAPP's retnained
detectale in mmunodiffusion. Wiy the
standard templates .and | whole pregnancy
pl.\sm.n the PAPPC system appeared first

[P pptrr ety
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{ Fig. 1. Iumunadifusion (a, b). imunoclectraphoresis (¢), and crossed immunoclectrophoresic
i {d) of the reference system of the pregnancy-associated anticens. PP: pregndney plasma;

MP I, MP2: individual male plasmas; FP 1, FP 2: individual female nonpregnaney norma!l
'.' plasmas: X: empty: PP 1/4, PP 178, . ..

: twofold serial dilutione of third trimester preg-
nancy plasma; 7Tr: human transferrin precipitin are; Ab-PP: antibedy concentrate (threefold)
of rabbit anti-human pregnancy plasma exhaustively absorbed with normal nonpregnancy
plasma; Ab-Tr: rabbit anti-huwman transfernin serum. 4, 8, €, D: the immunoprecipitate
lines of pregnancy-associated andt £0s A, B, C, and D, respectively.

1015638




[N | 18

~ Nuothee 2

A~

(overnight) the PAPP-A required two days,
and the l’.-\!fl_f:]_);fjhtul__c_.l:l_'[i{lg_'c__(_l.|)\' for de-
‘\:ln]um-nl.

" Ihe elecuophoretic mobilities of these an-
tigens were compared i parallel by im-
wunoclectrophoresis (Fig. 1, ¢ and d) with
those uf several well-hnown pl;l.\ln.l prm(‘.ills
with the use of monaspecitic antisera or lipid
staining for lipoproteins (wansferring, albu-
min. ceruloplasmin, inanunoglobulin G and
M, a2- and ﬂ-livpnpmlvinx\. It was revealed
that I)Qﬂl‘l’_.:\.l‘l’-li and PAPP-C migrated
with llnj__ﬂ'-gl'r‘{l{;nl__ius)7 shighldy  faster than

- ————

‘ransferrin (Fig 4L o) PAPP-A moved slight.

e
v ahead of PAPP-D. hoth with the o2

giobulins, and soncwhat Faster than cerulo-
|m);|i;:-5ill('c PAPP-B was not regularly
wentifiable by these techmgues, it was not
studicd further below,

Physical siability. Heating pregnancy plas.
wa o 607 G Tor 30 ainutes did not render
any of these antigens nonreactive, Partial
estraction of this propesty ocewrved at highe
otempenstures, e, PAPP-A a0 T0° (G
PAPP-C at 85° (., and PAPPD) w0 100°
C. (Table Y. Al antigens were stable at
P devels between 4 and 10 .t 0° C. for
tno hours, PADP-A was conpletely destroyed
ot pHE 2 and 120 PAPP-C was stable e pli
12, bt s affected e pll 20 PAPP-D ge-
sinted all the pbl fevels (2 10 123 wsted. Al
tente licezing (=70° () and thanwing
(room teniperature) for at least ten cyeles
didd mot have any obvious effect on the re-
activities of these antigens.

Easyme sinceptibility, Tiypsin (1 ang.
per midlilter, had no gross eflects on the
egnancy antigens in whole plisioa. Tt
tnl, however, destipy  the aeactivities of
partially  purificd PAPP-A and PAPP-C
{Table Ty Pepein inactivated both PAPP-C
and PAPP-D) in whole pregnancy plasma.
Neither RNase nor DNae had any eflect
oy af the PAPP's under similar condi-

FETEIEN

Saltingeout. PAPP.A renined soluble in
Stovaey nlasing exposed 10 13 satarated
N i sallfie solwtion (pHl 7.1 at 4°

YO was precipitated i a 1/2 satanaed
“ of this salt, PAPP-C was partially

1015639

Four pregnancy-associcted plasma proteins 227

Table L Sensitivity of pregnancy-associated
plasia proteins to heat

Residual seactivityd

Temperature® |__ of entigen
(C) i 4 | ¢ | b
50 + ' R
56 + + +
6O R + +
70 : * 4
#5 - + +
[Relf) - - +

*The whole plauna was expowd 10 these temperatuces {or
0 msinutes.

te. Reactions vquivalent to control unhcated pregnancy
plasma; 2, aeactiony sicmilicantly decrcased ag cmnpared e

connndy; - o rcactions,

sedimented at 1/5 and completely so at 2/3
saturtion with ammonium sulfice. PAPP-1)
was salted out at 2/3 but not at 1/3 satu-
ration,

A plasma pool from normal males was
salted out in the sine way with ammonium
sulfite; no PAPP wis detected iuany of the
fractions, even after they had been recon-
situted i solutions {ourfold  concentrated
from the starting voluies.

Solubilization in gradient ammonium sul-
fate. Virtually all of the plasma proteins
inclading the PAPP's were precipitated and
rapped in Sephadex G225 gel suspemsion
80 per cent saturited with ammonium sul-
fare, Fluton of these preeipitated pregnancy
plasina proteins from the gel colummn with
decreasing concentration of tis salt resulied
in four anajor protein peaks (P 230 All
but the first contined the pregoimey-associ-
ated protems, as indicated by the horizonsal
bars. PAPP-C showed o wide range of dis-
ribution, being solubilized between 60 and
5 per cent saturated annnonium sulfate solu-
ton: PAPP-A was cluted hetween 65 and
35 per cent; PAPPD caine out between
55 and 40 per cent saturated  salt solu-
tion,

Sucrose density gradient ultracentriluga-
tion. Whaole plasma (0.5 ) was layered
on the sypbace of 5 10 20 per cont sucrose
gradient i duplicate (1otal volume, 10.5
ml; height, 6 aml). After centrifugation at
100,000 »¢ for 16 hours at 8° C

. with a
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% saturation with amm, sulfate ~---

Tube no.

Fig. 2. Soluhilization of hunan pregnancy plasma in a decreasing concentration gradient of
ammonium sulfate. The thick horizan@l bars localize the designated pregnancy associated pro-

teins in the chromatography (4.5 ml per tube).

Table I1. Susceptibility of pregnancy-associated plasma proteins to cnzymes at a7° C.

Residunl actimiy®

Time exposure

Enzyme pll (he.) A | C | D
Trypsin L1 0t +1 + ND
P 1 -~ : ND
4 - - ND

Pepsin 4.0 (131 - . +

R 1 - + -

4 - b4 -

RNase 71 | + + 4

. 4 + + -

DNase 7.1 ! + + +

. 4 + + .

*tn whele plauma, except when toypun wac the enryme.

1Contral in the absence ol enzyme, ncubated 4 hours at the

3+, &, -, 83 in Table 1. ND, not tested.

fixcd-angle No. 65 rotor, 0.9 ml. fractions
were collected from a pinhole at the bottom
of the tube. These fractions were assayed by
immunadiTusion for the presence of the
PAPDP's as well as for several well-known
normal p}asma proteins. The sucrose gra-
dient was estimated by substituting PES for
plasma in control tubes and the harvesied
fractions were measurcd {or their sucrose
concentrations by weighing and comparing
with standards. The results are shown i
Fig. 3: PAPP.A scttled to the bhottom;
PAPP-C sedimented a bit more slowly than
human serun albumin; PAPP-1) was recov-

107564

wme pll and temperatuie as exprrimental ¢” nditions,

ered in the upper portion, which also con-
tained heavy lipoproteins.

Gel filtration and molecular weights, The
three  pregnancy-associated  antigens in
whole plasma could be effectively separated
fromn cach other by various types of gel
filtration. As shown in Fie 1, PAPP-A was
chuted in Sepharvose 618 well ahead the ma-
jority of plasina proteins. PAPP-C was best
separated  [rom ather plasma proteins in
Sephadex G-200 gel, as it appeared in the
trough between the two major protein peaks
{Fig. 5). Isolation of PAPP-1) from plasma

was also cfTectively achieved in Sephadex
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100 gel, being comsiderably moie vetanded
. most plasmia prowins, and appearing
soactions containing very low protia con-
u.uinn\'_'Simil.n' data from calibiated
amns (Figl 6) indicaed that the molecu-
wrichts ol PADPP-A, PADPP-C, and
CPP-D were 750,000, 110,000, and 20,000,
wetively, Both PAPP-A and PAPP-C
il be detected in the cluates with-
concentration, whercas PAPP-1) ofien
Jed 1o e concentmated  for inununo-
Sy
:-;l\-CN(‘h.’lngC column chromatography. A
ol chronuaogran of pregnancy plasma
a DEAE-cellulose column s shown in
7. It can be scen that PAPP-C cluted
much lower salt concentrations than the
o two pregnancy proteins, which over-
oed with cach other and cerulaplasmin.
or concentration of an carly cluted frac-
& by salting out with anuuonium sulfate,
~oatigen (PAPP-C) was detecied which
ﬁnunn:ng_{i(‘:l“)‘ wdentical o -hut efec-
Juretically ditterent from -=PAPP-CC, as
tated in Fig. 8. The clution paterns
wied with gradients of Tris-phospliate
NaClphosphate buflers were siilar.
aoniatography ol pregnancy plasina on
v apatite colwmns, with  potassium
Cate used as the cluting sal, yiclded
Vintterns for the pregnancy-associated
< ateins shown in Fig, 9,
~opools from nermal untreated males
“Laly chromatographed on DEAR-
wd eluate fractons similarly har-
e concentrated as above for e
In no casc was any pregnancy-
ntigen activity deteeted inany
rentrates.
© points. Rough estimations of
e paints of these PAPPS were
whale plasma in polyacrylamide
“eusing inoa pll 3w 10 gra-
permitted the choice of ap-
" ranges following which the pl
wified preparations was deter-
meciely with an electrofucus-
PRE No. 8102) in o sucrose
ming swmpholine, The pl of

1015bUI
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Fraction no.
Fig. 3. Sucrine density gradient uliracentrifuga-
ton of human pregnancy plasma (100,000 >y for
16 hours). The thick horizontal bars Jocalize the
designated  preenancy-asociated  proteins in the
eluates, For reference purposes, the folluwing nor-
mal human plasma prowins were identificd with
specific antisera or staining (arrows): {173, hu-
man wnmunoglobulink M; HIG, human immuno-
globulin G; Crp, ceruloplasining 7'rf, transferrin;
1184, human scrum albumin; Lip, Lipoprowins.
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Fig. 4. Sepharose 68 gel Aluation of pregnancy
plavias A 6 ml guantity of saple was applied
onto the surface of a4 2.5 by 8% . gel column
and eluates (5wl per tube) were collected at o
floww vate of 10wl per hour. The lractions con-
tining the pregnancy-associated  antigens A, C,
and D awe utarked with thick horizantal bars.
Vu: void voluines A similar pattern was obtained
with a 2 ml sanple.

% sucrose

e m  —————

e et e S e + 4 St e Bt &+ & <
i < , R




* a—

230 Llin et ol.

1015b 42

‘—
3—4
2
o]
o 2
‘—
A
1 T
10 40 50

Tube no.

Fig. 5 Sephadex G200 gel Gltration of hwman pregnancy plasmas A 4 b quaniity of
sample was applicd ento a 2.5 by 90 em. cotumn and cluates were eanllected (10wl per tabe)
at a Mow rate of 30wl per hours Fractions containing the pregnancy-asociated antigens
A, C. and 1 are marked with thick horizontal bars. Pe: void volume.

2.2 ‘ 17
R B
2.0 1.6
1.8 1.5
1.6 1.4
h
°
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g 12 12 <
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10 10° 108

M. W.

Tie, 6. Faotimation of medecular weichts of pregnaney-associated proteins by gel Glieation, by
anparisen with standard  purified  protein preparations,  Po: void wedume: Perorlotion
Vidune of the ateins AT, 1. molecular weight on a log seale, -1 Sephadex G100 colinun
25 by 9% cn, 25 b oper honr, 5ol pee wbe): 8§22 Sephadex G-2000 (25 by 90 cm 50
ml per bour, 3 oqnd per tube): $-6: Sepharose 68 (2.0 by B3 cm 13wl per hour, 5ol per

WwiheY Bae thonuelease (hovine pancicas); Geds chymoteypsinagen A (hovine pancieas}:

Ora: onatbuimin: HSA: buman setum albuming Adss aldalase; HIG: annan serun Hnmang-
Rdmbin G2 WA Baman seewm fonnunoadgbalin M Tefe hunea ieansfersing Thys poscine
Cosagheimhing Cot: cataline; Gal: fi-calactosidase (E. coli); abg: ol-macragiohuling Arrows
seaw pregianeyassociated proteins A, G, and p
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Fig. 7. Chronatoeraphy of homan preganey plasma on a DEAL-celluline column, A 53 ml.
qu.nm() of phama was appiicd into a 25 by 21 an. column, Alier flushing with 120 anl. of
sarting butler, it was eloted with 2.7 L of a u-uumr.muu gradient from 0.005 (o 0.35M

Fris-phosplate, pll 86, 00 a flow rate of 90 il
ur:ll'iniﬁnu Lhadfer, “The single arrow shows e

per hour, and Ginally flushed with 200 4l
stare of 5r.4dun| Eluatey were collected 15

ad, per pabe. The preguancy-asociated prateins are indicated by ahe horizontal bars, The
double arrows show the winor peak of PAPP-C activity.

~

PAPP-A was found to be 44 ¢ 0.1 with 2
per cent sanphaolyte inoa pH 3o 6 gradient
(Fie,. 10V, “The pl ool pardadly purified
PAPP-C was estimated in a1 per cent
ampholyte of similar pll gradient. The ma-
jor component showed a pl of 3.8 + 0.2; a
minar cotaponent which was found had a pl
of 6.0 (PAPP-07) (Fig. 11). These twa co-
ponents were shown to he inunanologically
identical in numanodillusion, tie former giv-
ing a mueh stranger  precipitation line.
PAPP-D vevealed a pl ool 3.7 using | per
cent ampholyte between pll 3 and 10, as
shown in Fig. 12,

Lipid and iron staining. The precipitin
hine of the PAPP-C7 system occasionally
showed very faing staining ol uncertain sig-
nificance with Sudan Black; the other two
never did.

The samnunoprecipitate line of the PAPP-
C osystem was found 0 meaet with two dis-
unct reagents designed o stain specilically
for wron: Bathophenanthroline and fervocy-
anide. The other PAPDE systems did not react

adb with these reagents,

Audtcempied identification with human tis-
sue antigems and enzymies. The above indi-

10150643
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- +
Fig. 8. Immunoclectraphoresis of major and mi-
nor PAPP-C feactionsy from DEAB-cellulose ¢hro.
nintography, C: the major PAPPE-C; € the inor
PAPP-C: AL-PP: antibady concentrate of rabbit
anti-human pregnancy plasia antisers absorbed
with nonpregnant normal hauan plava,

cations that PAPP-C contained  detectable
‘. - l |V l.- . .y . M .

mfn I)l(l.ll.ll_uf.(] ests to further confirna that
this protein was not velated to known plasina
proteins capable of catrying this metal, Con.
parative  inmnnnodilfusion tests perfonned
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Fig. 9. Chromatoeraphy of human pregnancy plaana on a bydeoxyl apatite coluan, A 20
mb. gantity of plasma was applied onto a 2.2 by 7 e column equilibrated with N.005M
potassin phosphate, pll 6.8, After flushing with 200l of the samé botler, 0 was cluted
with 300 1l of lincar concentration gradient toward (LOM potassium phosphate, pHo 6.4
{the first arrow), and finally flushed with 0.OM potassiim phosphate plus IM ammouium
sullate (the second arrow) at a flow rate of 150 ml per hour, Eluates were enllecied
(10 ). per wibe). The presence of pregpancy-associated pn-(nm i indicated by the thick

herizontal bars,

with speeifie antisera 1o human wansferrin,
hwnan h('nmpvxin,.;md human haptoglobin
revealed that these proteins were completely
uwnrelated  tnmunelogically to any of the
PAPP's. In addition, tests with specific anti~
huaman lactolerrin, the iron wansport pro-
milk tissues,
sho'\.:;r'd that this was anrelated to any of
the PAPP's

thesized in liver tissue (a-1-fetoprotein) was

tein found in and  various

The ecmbryonic protein syn-

alsa_shown by
related 1o, the

mmnodi{fusion to be un-
None of
the pregnancy-associated proteins were de-

pregnancy proteins,

tected n bullered saline extracts of normal
male or female human heart,_liver, kidney,
o_r.sk(‘lt“lhf mascle,

Previous tests of the pregnancy-associated
plasma protein precipitin patterns had shown
that none of them revealed, acid or alka-
line ])lm\l)hll'\\(‘ n\\lmm SC, catalase, jJu-
cosuminidase, or esterase activities.' Further
1;<1\s for enzymatic properties of the PAPP
systems were carried out and nene was found
10 possess detectable glucuromd*(e or aryl-

sulfatine activides. Positive control systems
were satisfactory (human liver anti-liver pat-

werns’?

Comment

The pregnaney-associated antigens dealt
with in the present study were shown 1o be
protein in

nature, They were considerably

dilferent from eacly other in a4 sumber ol
properties, including molecular weighits, iso-
clectrie points, sedimentation rates, and elu-
tion characteristics {rom certiin adsorbents.
Gel tiltration,
matography,

ion exchange cohuun chro-
and suerose gradient centrifu-
gation methods conld readily sepurate them
from cach other. Their resistance to pll ex-
and high temperature also varied,
the larger molecules being somewhat mere
labile,

PAPP-C

ilS})(‘(’lS.

tremes

showed heterogeneity several
In additen to being precipitated
over a wide range of smmonium sulfate cone.
centrations, it split inta two overlapping

populations in DEAE-cellulose column chro-

e e @ meea asren
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Fig. 10. Laclectric {acusing of partially purified PAPP-A. A 5 g, quantity of sample was
applied Jute a column containing ¢ per comt amphuling, pll 3 0 6, in suerese gradicat,
PAPP-A activity is indicated by the thick herizontal bar. Eluates were collected (5 ml per

tube).

matography. The o ajor.one had the same
chumphmcn( nmluh() as thae lC'\d\l) seen
S0 whole pregnaney plasma, The minor peak
TPAPHCY)  showed no or little migration
Gitder the same conditions, The major popu-
lation, however, when subjected to bocleetric
focusing, ;u_,nin. showed two subeomponents
--th principal one had a plof 3.8 and the
ather” (PAPP.CY) hid a pl ool 6.0 All of
these three components showed “reactions of
identity™ in insnunesdiffuson.

With the antivera used, e PAPPR.C sys-
wems always appeared thick or splic i ane.
munadiffusion,  suggesting two  overlapping
Gnmnuane systens, Alhough it has noet yet
been feasible to substantiate the later pos-
sibility, the feagents wed in this stady
showed all four PAPP hnumune sysicins by
crossed inumunoctectropharesis. The PAPP-§
“hill” was relatively aint even with this
technique, but s electrophoretic anobility
:1p|w.'|rrd to he similar to that of PAPP-C.
'md p\nsum prmmm usuu., mbbu anti-
l\p_\p_.u) pl.u(m.n serumabsorbe ¢ with nade
seraut. OF these, mnl) “one was comidered to
“he specilic far pregnancy, and it was shown

* 10715045

e

to be a f-t glycoprotein. Its reported clectro-
ph(m.ll(. mobility and molceular weight were
very similar to these found for PAPP-C in
the ﬁl'«‘schl slu(iy—. However, PAPP-C sedi-
mented somewhiat more slowly than human
serutn albumsin (4.65), whereas Bohn found
his  pregnancy-specific  ff-1-glycoprotein 10
have a sedimentation cacflicient of 1.6, The
B-1-giycaprotein was repoited ta have a bigh
cashohydrae content (28 per cant) and lost
clectrophoretic mobility when sialic acid was
removed from the molecule, Tt s vonceivable
that these derivatives could be represented
by the PAPP-C’ and/or PAPP-C seen in
the present study. Other nvestigations,® ©
2 gsing either nmunocleswophoresis or
starch gel clectrophoresis, have alsa found
pregnancy-specific or - pregnancy-associated
proweins of A mobility in plsioa, bat dack
of more detailed informaton wmakes con-
parisans with PAPP-C diflicult,

PAPP-A has a larger molecular weight a
higher pl, and o greater elecirophoretic
mabjlity than PAPP.C, Stimmson and Eubank-
SEot” have purilicd a pregnaney-specifie hue-
iy, plasina protein with shailar propertics:

e, a ploof 4.6 vs. a pl ool 14 Tor PAPP-A,
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Fig. 11 Isoclectrie focusing of PAPP-C. An 8 mg. quantity of partially purificd protein was
applied into a columa containing 1 per cent ampholine {(pll 3 10 6) in wacrose ¢radient. Anti-
gen activity was shown by the horizontal bars. Taset shows CEP of tubes Noso 28 w0 3L
Eluates were collccted (O wil, per tulie).

T Y 1
40 60 80
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o

Fig, 12, Doelectric focusing of PAPP-D fractions froin DEAFR-«ellidow calumn chromatog-

raphy. A 50 mg quantity of protein wasapplicd into the column tontainiog | per eent amphaline
(pH 3 o 10) in A sucrose eradicnt. Eluates were collected (5 ml per tulie). PAPP-D activity
is indicated by the thick lorizontal bar. Toset shows immunodidlusion patterns with samples
from the desienated tuhes, The central wells contained the reflerence antibody to the PAPPs.
PP: pregnancy plasma; A': empty,
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A walecular weight of 507000 vs e
R S ey .o
wated 0G0 for PAPP-AL and stialar
:TI;—‘:.;Hl‘ll;l_lj;‘li('—illlilizlll;t“\} Stison has -
posted that this Jregiancy-associied plasia
.)..’_,;’j!,\.';}f-iixh:l feres with ool meabohis, in ts-
e cultuie and could be deteced in the
;l;n\m.‘u ol soe paticnts with malignant -
mors. Since PAPP-D showed  the saie
clecrrophoretic mobility as the muel hieavier
PAPP-A, it is possible that cither nl’~ these
two  proteins represents the o2 pregnancy-
assovciated protem, or zone, reported by other
estigatops s s F bt 3R T oty and
Kenrich™ reporied o preguancy-specitic pro-
tein with o moleculio weight sunilar 1o that
of PAPP-A, using polyacrylande gel elecuro-
phoresis techmiques. With utiplacental se-
tun, Bohin®! jound that the pregniaey wone
or preguancy-associated  o2-glycoprowin of
molecular weight ereater than 300,000 was
not apecitic for pregnancy, but was found in
the seroan ol an appreciable proportica of
nonpregiant wonn, Fl(:l.'uil}'f:;l.(?m_)“ .uf l!lc
rebionships between | the. vinious reported
T)E-‘qu:nu'y-:msm'i;m\l plasma proteins awiaits

an_exchange of sanples,
U is not clear whether the pregonancy-
associated protems appear de noco during

Four pregnancy-associaled plasma proicing 235

negieiey o whether they  soribiogly -
(I'l'l'd\k‘ iu)n::‘l:l'\u"..u'mn‘funn)\;w)' fow ‘)‘;mn-
(!g{i(‘l.\lxh“‘ levels, The Latter possilility seems
mote hikely, although concentrates of non-
preguancy plasta o of  chromatographic
fractions {rom them have not revealed any
of the PAPPY a0 inmunoditTusion,

Nothing is definitively known of the biologie
signtficance of the PAPP's. The small nio-
lecular size of PAPP-D suguests the possi-
hility that it wiay be honmonad i nature,
The histochemical  detection o iron in
PAPP-C suggests that it may play a special-
zed vole in transport of this essential metal.
I o preliminary wial 1o see if the iron in
PAPP-C is exchangeable, the madioauto-
graphic technique of Clausen and  associ-
ates ™ was used and it was found it the
radioisotopic iron  (*"FeCl) was incarpo-
rated into PAPP-C afwr weatment of preg-
nancy plasma with EIDTAD This test was
controlled with the vansferin-inumuane pre-
cipitate. Bohin®™ has stggested that the preg.
nancy-specific  B-l-glycoprotein,  which s
similar 1o the above PAPP-C in many re-
spects, way play 2 vole i the nonmal fune-
tons of the placenta.
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<:) ' Immuno-Chemical Investigations on the Problem of the "Pregnancy Zone"

II. Anti-Placenta ImmungSerunm

Summary. The placenta is suitable for obtaining antians induced by

pregnancy. With use of an absorbed antiplacenta immune serum from a

o o g
R
e -

placental extract at least 7 lines of precipitation can be obtained by

e,

o0,

{ i. means of immunoelectrophoresis. |

; . The placenta immune serum precipitates altoqether three pregnancy-

% specific antigens when sera of pregnant women, amniotﬁc fluid, sera
from the dmbilical cord and from puérparas are used. |

' ‘ The principal usefulness of Fbsorbed antiplacenta {mmune serum for
the quantitative radial immunodiffusion of pregnancy-induced antigens is

P being studied.

Introduction

O

Pregnancy can be considered as a special case of homologous trans-
plantatfon (14, 23). For elucidation of the immunological significance '
of the placenta many authors have dealt with the analysis and detection
'/; _ of antigens of the organ (3, 4, 6, 8, 5, 10, 19, 22). According-to more
| recent invegzigations, the marginal layer of the placental trophoblast
assumes,the'significance of an immunclogically neutral buffer zone befween
i . the mother and the fetus (24). Investigations o the placenta in the normai

functidning statz involve the danger of injury to the child. Alsoc, pragnancy

. serum is not available in sufficient quaatity for productioa of Zmmune serum.

ST T eE et v - v

vhile p;acen;as after bizth can eezsily be processed for obtaining antigens.

e e b -

Since in the preced‘ng studies we found a relationship of the 'pregnancy

zone" to antigens of the placents, the purposa 5f the present work is to
-~
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test the suitability of absorbed antiplacenta immune serum for detecting and

]
..‘4;'--corre1ating pr "ow§v—induced serum antigens.
2N S R St U
. . A .

Methods

R I’ Processing of Organs
od b
: ] £

e i |
. s |
a) Extraction of protein. Placentas from women with a pregnancy of normal
. 3 X
) term and spontaneoué birth Pt the end of the carrying'period are examined and

then immediately;freed of the ovular membrane and the umbilical cord. For '
extraction of theiéytoplasmic proteins of the organ, the organ is first
rinsed for 120 min. in_cold_running tapwater. Then as much as possible the

p—— € - v—— - —

; _
fat and connective tissue which is not associated with the parenchyma of the '

X
organ is removed. The placentas are then cut up into pieces the size of beans

‘. 3 (-2
andlthe pleces of the organs-rinsed in 0.14 M NaCl sqlution at 49C.the rinse |

. vy

solution appears c¢lear and colorless: whereby up to Sg renewals of the rinse

+

solution are requiréd. Afteg/gg;h_ygghigg_step‘the moist pileces of the organs

are allowed to drain on a Per%on sieve before they are again stirred in fresh
]

washing solution. Contact with base metals must be avoided under all condi-

tions during the uhole process in order to prevent inactivation of enzymes

and labile proteins by metal lons. Once the washing solution is clear, the

pieces of the organ‘fzg,mixed_xithﬁgy}ce their_volume $£.é§:zzg~?/15 phospnate?

r

Kunkel KG, Staufen). jiyth?f%C7i/Pfﬁfimﬂf
. Formula of buffer: SBrensen M/15 phosphate, pH 7.4 (2).
0 Solution 1: NaH,PO, ° 52'6'9_. 195 g per 1000 ml dist. water

I
Solution 2: NaHzPOA "2 H20 11.876 g per 1000 ml dist. water

Mixing 18.2 parts of solution 1 with 81.8 parts of solution 2 results in

!
. a pH of 7.4. 10715 b5 3



r— TEACTS ';
Instead of the potassium dihydrogen phosphate of the original SBrensen buffer,

sodium salt was used, as potassium ions interfered in animal immunizations.
The,ghinly fluid slurry of the organs is placed in a graduated cylinder,

the total volume determined and the mixture tnen izmediately centrifuged for
\w“-‘ \———‘—-——'—-A
20 min at 20, 000 8. and 0° C 1n the preparative untracentrifuge (M. Christ,

Osterode, Type Omega, red ro(or 6 x 100 ml). Thg/ippernatants (solution A)7%z§5#>
ELfs -
are combined in a graduated cylinder and after deterination of the total ™ L;

volume of solution A, the determination of hemoglobin 1is made (0.29 Hb/100 ﬁl).

S rT——

From solution A the proteins_are_precipitated with ammonium sulfate, p.a.
('_.-—"' TS ety

For this, solid (NA ) (SO) is added to solution A to full saturation, and

.,r.--—-vr-ﬂlr"‘—-nn,.,____
the solution then allowed to stand 26 hours at 4 C:) The Drecipitate is

------

[, - a——

(:> fi{ltered off and the filtrate discarded; the residue is dissolved iq_¥/15

phosphate buffer, pH 7.4. 1In order to eliminate the (Nha)zsoa, diaiysig is

. ———s "‘_,..‘ru.-- -

then carried out against tne same phosphate buffer Fo£228 nours at & ‘N)(buffer

P o R bt adaant

—— -

renewed after 25 hours). A solution B results
—

(z.1 g protein per 100 m}l) in

which are contained only (NHQ)ZSO precipitaple proteins from the organs. In
’-—-—§~~

e s i, e o t—— o=
e p————————

rorder to increase the protein concentration of solution B, it is concentrated

_to\4 g protein/100 ml Jn a dialyzing tube against a 205 (w/v) soiution of poly-

-

ethylene giycol (Fluka, 3uchs, Switzerland) foL(LS ours &T L C) Tais solution

—_———
C serves as inoculating material for preparation of the polyvalent sntipiacenta
— — : ; D
- - - - ! i . I}
sera (4.0 g protein/100 m1). For tne electrophozretic and immunochemical analyses
- G —

the protein content is ralsed to about} 8~10 prcteir /100 m;)solu:ion by

vacuun uitrafiltration (for detaiis egee article 1). The highi;-concent;ated
protein solution is then centrggugeé in the preparative ultracentrifuge
CD (M. Christ, Osterode, Type Omega, green rotor 8 x 10 ml) for 60 min at 100,000

g and 0° C, and the clear supernatant (solution D) ust for electrophoretic

and immunochemical analyses, |

- 1079054



b) Determination of protein. The determination of protein in solutions

A to D from the organs was made by the biuret method (12). The calibration

curve was plotted with beef serum albumin as a protein standard (VEB Serum-
’
and Impstoffwerk Dessau).

" ) Determiaétion of hemoglobin. The determination of the hemoglobin

concentration in placenta solutions A to D was used as a relative measure for

determining the admixture of blood in the extracts. The determinations were

carried but according to the procedures of Ruckpaul et ﬂl' (18) by measure-

-ment of ihé extinction of cyanchemoglobin.

II. Pteparation of Antiplacenta Immune Serum

For the immunization 10 rabbits (Chinchilla 2 o
|
1 ml of placenta extract C emulsified in the proportion of 1 : 1

y» 6-12 months old)
wvere used.

in incomplete Freundhgdjuvant was injected suchtaneously weekly over a period
of 10 months. After checking the antibody titer (ever& two weeks by the

Ouchterlony test and:immunophoresis) the animals were bied and the sera

stored at -20° C for later abéofption.

II1I, Absorption of Antiplacenta Immune Serun
After the equivalent proportions had been determined in & preliminary
experiment, the polyvalent antiplacenta fmmune eerz were absorbed and

lyophi%;qu aécording tc the procedura given'in article I,
2.

¢» IV. Agar Gel Diffusion, Immunoelectrophoresis, Mancini
Technique

The procedures have been described in detail in the part on methods in

the first paper of this series. . .
L] . R /
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-Results and Discussion

5

‘. -~

After immunizatibn of the rabbits, a precipitating immune serunm is

t
»
»

obtained which reacts bbth with p%egnancy serum and placenta extract. After

m
* o\
absorption of the antis#placenta immune serum with human serum, the antibodies
DR < — e ] -~
. b .
; which are directed against serum proteins are removed. In immunoelectro-
-t- . . I T - . "_,,»ssu-'u -y

phoresis a2t least 7 precipitation lines were obtained against placenta

T

extract 20.D.with this absorbed antiplacenta immune serum which are dis-

g
tributed over the whole range of electrophoretic mobility of O to 7 x 10 3
cmZV—lsec-l.‘ In the reaction between absorbed antiplacenta immune serum and

pooled pregnancy serum immunoelectrophoresis shows at least one precipitation
1ine with the medium electrophoretic mobility of 3.2 x lo—scmzv’lsec-l (fig. 1).

It is known that during pregnancy cdmponents of the placentz may pass over

O

into the Grganism of the mother (10). 1t is proLable that the protein found

v

in pregnancy serum with absorbed antiplacenta immune serum 1s of placental

origin. _Tpis fiafing is contradictory to earlier results of other authors (22)

-

. L @)
~
- - “—.;-h—-“ l{hn'l.-l'l.
HS
, i IO
HS ' . l

T

R SheyactaliiNE Anti-N1&

_._______vm;.'%
88 ~. i O - A
’ * e
HS FasnpmPastoitbo a.Anli-l'f,

Fig. 1 'Imhunoelectrophoreticanalysis of human (HS) and pregnancy serum (SS)
using anti-human serum (anti—HS);’Entiplacenta serum (Anti-PL) &and absorbed

<:> antiplacenta serum {a. Anti-PL) at pH 8.0 (be;onal acetate buffer).

. 10715b5b
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:and may be explained by an inadequate method for placenta extraction or

."variable quality of the immune sera. Bayer (3) found in immunoelectro-

phoretic‘analysis of pregnancy serum against "neutralized antiplacenta
serum a precipitation line in the alpha-2 range which is similar to
"pregnancy-induced" protein and may be a metabolic product of the mother.

: ! .
‘It is possible that Bayet's antigen is identical with the placental protein

which ngfound.;
" Id thefdiffusion test of Ouchterlony the suitability of absorbed

antiplacenta immune serum for precipitation of antigens {n umbilical cord

serum and puerperal serum as well as in amniotic fluid and placenta extract

- was ~le- iqwﬁg;igated‘ The result may be seen in Fig. 2, Human serum is

HIER
7’%&1; vﬂ%§’ 15?3
e 0 7%’ T PROCESSING OF PLACENTAS
[ Salting out with
Flacenta Ammon. sulfate
I _‘: N ?"‘ . Rinse with ‘ l
- f - i Tapwater Filtration
CoaE ] Dissolve Residue |
;\?' *. | Preparation A
) Cutting up Dialysis
v | * {Soln.'B
I
L4 Washing |
0,15 M NaCt, ¢°C Concentvrating
1 Soln. C
> T
o Homogenizing l —
T o o M15,pI7,50°C | Vacuum
‘ . ‘ Ultrafiltration
i !
Centrifugdtion l r
-] 20000 g, 20 in, 0°C | | Centrifugation
i > | 100000g, GOmin, 0°C
Supernatant ! “
. Soln. A Supernatant
) . ] Soln. D

1071565
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not precipitated by absorbed antiplacenta immune serum; the absorption
48 therefore to be regarded as complete. In the reaétion of pregnancy
sgrum at least 2 precipitation lines are obtained which are immunologically

identical with 2 of the S precipitation lines of the placenta extract.

)

Between,umbilical cord serum and aborbed antiplacenta immune serum at

least 1 precipitation line can be demonstrated which shows a c%ossing

phenomenon with the neighboring antigens of the pregnancy serum. From

tﬁis finding it may not be concluded that the umbilical cord antigen 1is not
:contained ln pregnancy serum; the detection of precipitation lines by immuno-
;diffusion is.decisively influenced by the concentration of the reaction
partners (2). In the case of the reaction between amniotic fluid and

'y:absorbéd }éfiplacenta immune serum at least 2 precipitation lines may
!' -

(:) . _é%eidetected which likewise show immunological identity with antigens of

S g

_the placenta extract. On the contrary, a phenomenon of crossing occurs
with 1 precipitation sickle, which is visible between puerperal serum

iand absorbed antiplacenta immune serum,

.. " From the literature it is known that with sufficient concentrating
_of the amniotic fluid nearly the whole spectrum of the blood serum proteins
may be obtained immunoelectrophoretically. The fact that the high-molecular

serum proteins Igh and IgM were not found in the amnictic fluid is explained
, E

by & sieve effect (17). Bevis (4) reports an immunoelectrophoretic studies

of amniotic fiuid and placenta extract with antihumaa serum. He found twe

{ —

S

] AT )
e

W

.'1

i

@ o

NG
—~

17

N . . o

(:/ Fig. 2. Diffusion test for detection of antigens in umbilical cord serum (2),
pregnancy serum (3), placenta extract (4), amniotic fluid

serum (6). Control: Human serum (1).

I1 Non-absorbed antiplacenta serum.

. 1015b58
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(5) and puerperal
1 absorbed antiplacenta serum.



precipitation lines which, however, were identical with antigens of

. human serum and placenta extract. Lambotte and SalmoJ (13) in electro-

phoresis with human aminiotic fluid and antiaminiotic fluid immune serum

N

of rabbits which had been absorbed by human serum found 2 precipitation
ling§ in the a; and @; range, the latter showing lipoprotein character
_as evidenced by staining with Sudan black. IT some cases the authors
could detect the &;-globulin post partum in the serur of the mother (13a).
- Fig. 3 shows immunopherograms of pregnancy serum, aminiotic fluid,
placenta extract, umbilical cord serum and puerperal serum which were

developed with absorbed antiplacenta immune serum. In the placenta

extract at €as 7 preclp tation nes ma € seen, ince absorbe anti-
; y

—

. e )’
(:> placenta immune serum was used &s antiserum, it is highly probable that

S——

o the antigens of pregnancy serum, aminiotic fluid, umbilical cord and
/—

puerperal sera demonstrated with this antiserum are contained in placenta
~— T i

extract. Just as with absorbed antipregnancy immune serum, here also the

e

precipitation lines were formed mainly in the 02/8, range, 60 fhat possibly

the same antigens are involved that were also demonstrated with absorbed
antipregnancy immune serum (see article 1 in this journal). Work is being

done on the description of the preparation and on the characterization
,ff fge placenta antigens.
These findings prove the existence of seaveral pregnancy-spacific
antigens. A pregnancy-specific enzyme £s oxytocinasa (il) which is
- -
separable into 3 zones (20) by means of starch gelelectrophoresis. The
[ 4 Ve /
HCG formed In the placenta shows a partial immunological identity with
— et
(_) . LH (5, 11, 15). "A further factor which is typical of pregnancy, the HPL,
P et

Aia presently the subject of many studies (7, 16, 21).

- 1015659



HS .
— a.Anti-PL
S8 ©
0
X — i
T~
FW

NS ©
!
[
T ST
|
w “o

Fig. 3. Immunoelectrophoretic detection of the antigens in pregnancy
serum (SS), aminiotic fluid (FW), placenta extract! (PL), umbilical cord
serum (NS) and puerperal gserum (W) by means of absorbed antiplacenta

serum (z Anti-PL}. . |
1 , '
During pregnancy the placenta assumes central importance. For this
reason absorbed antiplacents imuune serum should be used to examine the

proBlem as to whether the pregnancy-inducaed serum antigens of the mother

are detectable with his immune serum. Moreover, & quantitative deter=-

mination of these serum antigens can indicate new possibilities of diagnosis
for the clinic in the recognition of pathological rourses of pregnancy.

*ig. & shows thg sulitability in principle of absorded antiplacenta immune
serum for the wmuancini method”;¥ quantitative radial immunodiffusion. The

preparation of monospecific precipitating immune sera from placental extracts off.
I

1075660 .

T



-10-

the possibility of determining ﬁregnancy-specific antigens quantitatively

by immunological'methodé.

HS Fiy NS 88
’ ,.T\ \Y . .
| o O ¢ @ 0Ol
- ‘ ]00.
.ot~ Anti-

S S T
' -~ " ’ .
Tofe @ o o

Fig. 4, Mancini radial immunodifussion of human serpm (HS), pregnancy
serun .(SS), aminiotic fluid (FW), placenta extract (EL), umbilical cord
(NS) and puerperal serum (W) against antiplacenta serum (Anti-PL) and
against absorbed antiplacenta serum (a. Anti-PL),
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(57] ABSTRACT

A pregnancy-specific 8;-glycoprotein, characterized by
an electrophoretic migration speed in agar gel in the
range of the 8,-globulins,

a sedimentation constant of 4.6 S + 0.5 S,

a molecular weight of 100 000 + 15 000,

an extinction coefficient E,.!% of 11.6 + 0.5 (278
my; 1/15-molar phosphate buffer, pH 7.0),

a carbohydrate content of 28.05 £ 1.55%, compris-
ing 10.7 = 1.0% of hexoses, 10.0 + 0.5% of hexos-
amine, 0.55 + 0.05% of fucose and 7.0 + 0.5% of
neuraminic acid,

and process for isolating it from the placenta or blood or
urine of pregnant women. This protein may be used as
a reagent and for the preparation of antisera as reagents

for the detection of pregnancy and for pre-natal super-
vision.

12 Claims, No Drawings
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PREGNANCY.SPECIFIC 8,-GLYCOPROTEIN AND
PROCESS FOR ISOLATING IT

This application is a continuation-in-part application
of application Ser. No. 292,735 filed Sept. 27, 1972 and
now abandoned.

This invention relates to a pregnancy-specific 8-
glycoprotein and to a process for isolating it.

It has not been known hitherto that the placenta and
the urine of pregnant women contain a pregnancy-
specific B,-glycoprotein. Although a protein in the
B-range has already been proved immunologically in
the serum of pregnant women, a process for isolating it
has not yet been described.

The object of the invention is a process for isolating
the pregnancy-specific B-glycoprotein (abbreviated
SP,) by fractionation from the placenta and the blood or
urine of pregnant women. Another object of the inven-
tion is the pregnancy-specific B;-glycoprotein which is
characterized by

an electrophorectic migration speed in agar gel in the
range of the 8)-globulins,

a sedimentation constant of 4.6 S = 0.5 §,

a molecular weight of 100 000 £ 15 000,

an extinction coefficient E; ..'* of 11.6 &+ 0.5 (278
mp; 1/15-molar phosphate buffer, pH 7.0),

a carbohydrate content of 28.05 + 1.55 %, compris-
ing 10.7 £ 1.0% of hexoses, 10.0 £0.5 of hexosam-
ine, 0.55 £ 0.05% of fucose and 7.0 *+ 0.5% of
neuraminic acid.

An analytical amino acid assay of the pregnancy spe-
cific B,-glycoprotein was carried out according to the
method of Moore et al.

(Anal.Chem. 30 (1958) 1185) using the liquid chro-
matograph Multichrom B (Fa. Beckmann) and the ion
exchange resins M 71 and M 82. Cystine (half) was
determined as cysteic acid after oxidation of the pro-
teins with performic acid (S. Moore; J.Biol.Chem. 238
(1963) 235) and subsequent chromatography as men-
tioned before. Tryptophane was determined with the
direct photometric method according to H. Edelhoch
{Biochemistry 6 (1967) 1948.

The analytical amino acid assay of the pregnancy
specific 8,-glycoprotein shows the following composi-
tion:

Amino acid
residues per
100 amino acids
double standard
Amino acid mean deviation (x 2S)

Lysine 4.37 + 0.28
Histidine N + 0.07
Arginine 32‘; + gﬁ

Aspartic acid . + 0.
Threonine 8.24 + 0.39
Serine 9.07 + 0.5
Glutamic acid 8.97 + 0.22
Proline 1.96 + 0.31
Glycine 1.0 + 0.83
Alanine 3.74 £ 3 gii

Cystine 1.57 + 0.
ysv-linﬂe“I 0 584 + 0.32
Methionine 0.88 + 0.19
Isoleucine 5.19 % 0.40
Leucine 9.60 + 0.28
Tyrosine 575 + 0.20
Phenylalanine .12 + 0.21
Tryptophane 2.39 + 070

The ranges given4 for the amino acid contents in the
above table are mainly due to the imprecision of the
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2
analytical method and not to a non-uniformity or con-
tamination of the product submitted to analysis.

The pregnancy-specific 8,-glycoprotein of the inven-
tion serves for the preparation of antisera. With these, a
pregnancy can be proved by immunological methods
(hemagglutination - inhibition test, complement binding
reaction, radio-immuno-assay, latex agglutination). The
proof can be carried out with the serum or urine of the
pregnant woman. A quantitative determination of SP,,
for example by radial immuno-diffusion, may become
important for pre-natal supervision.

For preparing the pregnancy-specific B;-glyco-
protein, comminuted placentas are extracted with water
or a weak salt solution. A weak salt solution in the sense
of the invention means an aqueous solution of one or
more physiologically compatible salts having an overall
concentration not essentially below or above that of a
so-called physiological saline solution. Accordingly,
suitable concentrations range between 0.1 and 5% by
weight of solution. Suitable salts are those which are
usually used in the aqueous extraction of tissue material,
preferably sodium chloride, sodium phosphate, sodium
citrate, tris-(oxymethyl)-aminomethane/hydrochloric
acid, glycine/hydrochloric acid.

The aqueous extract thus obtained or the blood serum
or urine of pregnant women is then precipitated at an
acid, neutral or weakly alkaline pH by addition of acri-
dine or quinoline or of a derivative, thereof.

The most preferred pH for this precipitation is pH
7-8 with acridine derivatives and 5-6 with quinoline
derivatives. However, higher or lower pH values can
be used with almost the same success so long as they are
in the range between pH $ and pH 9.

As acridine or quinoline compounds used in the pre-
sent invention there are suitable, in addition to the basic
compounds per se, the derivatives obtained from them
by substitution. The substituents may be alkyl, alkoxy
and/or amino groups in various positions. Since the
acridine and quinoline bases are sparingly soluble in an
aqueous medium it is preferred to use slightly water-sol-
uble salts. E.g. 2-ethoxy-6,9-diamino-acridine, prefer-
ably in the form of its lactate, and bis-(2-methyl-4-
amino-quinolyl-6)-carbamide suitably in the form of its
hydrochloride, have proved especially suitable.

The acridine or quinoline compound is added to the
placental extract or body fluid in form of an aqueous
solution. The concentration of the acridine or quinoline
compounde in the final stage shall be between 0.2 and
1.0% by weight calculated on the volume of the solu-
tion.

The acridine or quinoline compound should act on
the extract or the body fluid for a period of time which
gives the components sufficient opportunity to react
and to form a precipitate. In general, a contact time of
about 10 to 30 minutes is sufficient. Longer times may
be used without hesitation. A shorter contact time is not
advisable, although under certain circumstances it may
also give good results.

The preferred temperature is room temperature i.e.
20" - 25° C, but higher or lower temperatures in the
range between 0° and 40° C will be suitable, too. The
contact of the liquid with the acridine or quinoline
compound can be improved by intensive mixing, for
example by stirring.

The precipitate that forms, i.e. the first precipitate in

' this process is then separated from the solution. This

can be done in known manner, for example by decanta-
tion, filtration or, preferably, by centrifugation. The
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precipitate is discarded. In the remaining liquid contain-
ing the SP,, the precipitating agent which is not bound
in the precipitate can be removed, if desired, according
to known methods, for example by adsorption on suit-
able adsorbing agents such as silica gel, bentonite, active
charcoal or by precipitation with alkali metal halides.
After separation of the adsorbing agent or of the precip-
itate formed by precipitation of the excess acridine or
quinoline compound, which separation is carried out
according to the above-described known methods, or
even directly for separating the first precipitate, the
SP, remaining in the supernatant is precipitated together
with gammagiobulin by salt addition. For this purpose
an inorganic physiologically acceptable salt e.g. ammo-
nium sulfate, sodium sulfate, potassium phosphate is
added as a solid to the liquid up to a salt concentration
of 50% calculated on the volume of solution. After
standing for a while a precipitate (the second precipitate
in this process) is formed. It contains the SP, together
with the main quantity of gamma-globulin. This second
precipitate is collected by a suitable method, e.g. decan-
tation, filtration or centrifugation and is dissolved in an
suitable aqueous solvent for further separation of the
SP,. This solvent may be pure water. More suitably,
however, the solvent is one of the known saline or
buffer solutions used in the isolating procedures for
proteins. Especially suitable solvents in this stage of the
process are tris-{(oxymethyl)-aminomethane/hydro-
chloric acid buffer solutions or sodium phosphate buffer
solutions.

The solvent is used in an amount sufficient to dissolve
the whole second precipitate. A slight excess of the
solvent is not deleterious. However, a large excess
should be avoided. The solution thus obtained, if de-
sired, is dialyzed against a saline or buffer solution for
further purification.

Subsequently the SP, is adsorbed from this dialyzed
solution on an ionexchanger, preferably an anion ex-
changer such as diethylaminoethyl (DEAE)-cellulose.
the adsorption may be carried out in known manner in
a batch process or continuously in a column. After
adsorption, the SP; is eluted from the exchanger with a
weakly .acid buffer solution, e.g. a tris-oxyme-
thylaminomethyl-hydrochloric acid buffer, preferably
of pH 6.5. Generally, all buffer solutions having pH
values between 2.0 and 9.0 are suitable for elution. The
buffer solution may contain as additional ingredients
physiologically compatible neutral salts such as sodium
chloride in concentrations between and 0.1-10% and-
/or as stabilizers e.g. alkali metal azides in amounts
ranging from 0.01 to 0.2%. The eluate may be precipi-
tated again by salt addition, e.g. by ammonium suifate,
whereby the SP, is obtained in enriched form. It can be
further purified by a molecular sieving method like
ultrafiltration or gel filtration for example with the aid
of Sephadex ® G-150. For further purification, prepar-
ative zone electrophoresis with PVC as a carrier in a
suitable buffer solution, preferable in a solution contain-
ing volatile buffer saits for example 0.075% ammonium-
bicarbonate may be used. After the electrophoretic
separation, the SP;-containing 8-zone of the carrier is
cut out, eluted with ammonium-bicarbonate andfyophi-
lized. Other suitable fine purification methods comprise
chromatographing on DEAE-Sephadex and subsequent
elution with a sodium chloride gradient, and fraction-
ation with alcohol, preferably with ethanol. The preg-
nancy-specific §,-glycoprotein is isolated in similar
manner from the blood or urine of pregnant women.
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In addition to the fractionation steps that take advan-
tage of its precipitation behavior and its electric charge,
the pregnancy-specific 3,-glycoprotein may be ob-
tained by a process which is based on the interaction
between the pregnancy-specific B,-glycoprotein and
the antibodies obtainable therefrom. In this process, the
pregnancy-specific 8,-glycoprotein is removed from its
solutions by specific immune adsorption to a carrier
containing an insoluble antipregnancy-specific ;-
glycoprotein, and eluted thereafter.

An antibody that can be bound according to known
processes to a solid carrier can be prepared by immuni-
zation of animls with the SP,, for example the product
obtained according to Example 3, recovering blood
from the so-immunized animals and isolating in known
manner the immunoglobulin fraction from the serum of
this blood.

The thus obtained anti-SP, serum is bound to a suit-
able carrier according to known methods as described
e.g. in Cuatrecasas, P.,, Ann. Rev. Biochim 40, 259
(1971): Feinstein, G., Naturwissenschaften 58, 389
(1971) or Axen, R. et al., Nature 214, 1302 (1967). Suit-
able carriers are high polymer carbohydrates such as
cellulose or agar, synthetic resins, for example poly-
acrylamide or ethylene-maleic acid anhydride-
copolymers, or even glass particles.

A preferred carrier material is purified agarose in the
form of small spheres of a diameter of about 20-200 um
to which antibodies against pregnancy-specific 8-
glycoprotein may be bound covalently according to the
method of Axen, inter alia.

For the isolation of the pregnancy-specific u,-glyco-
protein a solution which contains still other proteins or
carbohydrate impurities in addition to pregnancy-
specific 8,-glyoprotein, for example a placental extract
or serum or urine of pregnant women, is brought into
contact with the specific anti-pregnancy-specific 8-
glycoprotein adsorbent, the pH of the solution being
adjusted to > 4. Because the upper pH value is limited
by denaturation phenomena of the protein, it is advanta-
geous to choose the pH within the range from 4 to 9.
The salt concentration of this solution is not critical.
Conditions that are known to dissolve antigen-anti-
body-bonds must be avoided. Advantageously, the
aqueous solution contains neutral salts and/or buffer
substances commonly used in biochemistry, especially
sodium chloride, phosphates suitable as buffer sub-
stances, trishydroxymethyl-aminomethane or buffer
substances that are enumerated by Good et al., Bio-
chemistry 5, 472 (1977), preferably in a concentration
range of 0.01-0.2M/1. The ratio of protein solution to
adsorbent is advantageously within the range from 1 : 1
to 10 : 1, preferably 2 : 1. After the adsorbent has been
in contact with the pregnancy-specific glycoprotein
solution for 0.1 to 5 hrs., the pregnancy-specific 8-
glycoprotein is specifically bound by the antibodies.
The adsorbent is then separated from the solution by
centrifugation or by filtration and washed several times
with a neutral salt solution to eliminate excess salts and
unspecifically adsorbed impurities.

The elution of the pregnancy-specific 8,-glyco-
protein can be carried out using measures which are
known for their capability of dissolving antigen-antibo-
dies.

Thus the elution can be carried out using a solution
having a pH value of <4, preferably within the range of
from 2 to 4. This procedure is effected by contacting the
adsorbent bearing the SP, with a weakly concentrated
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aqueous salt ot buffer solution, preferably one contain-
ing 0.2 to 8 moles per liter of neutral salts or buffer
substances. Most simply a dispersion of the adsorbent in
the solution 1s stirred for 0.1 to 2 hours, whereupon the
pregnancy-specific 8,-glycoprotein is desorbed from
the immune adsorbent. After separation of the adsor-
bent the solution containing the pregnancy-specific
B.-glycoprotein is adjusted to a pH near the neutral
point. i.e.. between 6 and 8. Thereafter further purifica-
tion. for example with hydroxylapatite may follow, if
desired.

Likewise the elution can be carried out by the use of
solutions of protein-dissociating agents, for example,
urea solutions or solutions of so-called chaotropic salts,
for example NaNO,, NaBr, NaCiO., CFsCOONa,
NaSCN and CCl,COONa having a molarity of 0.2 to 8
m/1. To remove the chaotropic salts from the solution
after desorption of the pregnancy-specific 8;-glyco-
protein and separation of the adsorbent, the solution is
dialysed against a neutral salt or buffer solution having
a concentration between 0.1 -1 M/1. Further purifica-
tion may follow also in this case, for example with hy-
droxyl apatite as described below.

Generally, the pregnancy-specific glycoprotein ob-
tained according to the process steps described has a
degree of purity within the range of from 90 to 95%.

An especially adequate method of highly purifying
the product is an adsorption step using a hydroxylapa-
tite suspension as adsorbent and choosing the adsorp-
tion conditions such that the pregnancy-specific
B,glycoprotein is not adsorbed, but only the impurities
still present are bound by the hydroxylapatite.

It is essential that the adsorption takes place in an
aqueous medium containing phosphate ions, preferably
in a buffer solution containing phosphate ions, for exam-
ple a solution of potassium phosphate or sodium phos-
phate in a pH range of 6 to 8 and with 0.001 t0 0.01 mols
phosphate ions. For the adsorption of the impurities,
batch processes as well as column chromatography are
suitable. According to these processes, the pregnancy-
specific B,-glycoprotein is obtained in a purity of above
99%.

The following Exampies illustrate the invention:

EXAMPLE 1
Isolation from placentas

150 kg of deep-frozen placentas were comminuted
and extracted with 150 liters of a 0.5% aqueous solution
of sodium chloride. The extract was adjusted to pH 8 by
means of 2N-sodium hydroxide and combined with 50
liters of a 3% aqueous solution of diaminoethoxyacri-
dine lactate (Rivanol ®). After 1 hour the supernatant,
which contained the SP; together with gamma-globulin,
was siphoned off from a first precipitate which had
formed, combined with § % of solid sodium chloride
(11kg) in order to separate the Rivanol which still had
remained in solution, filtered and combined with 26.5%,
referred to the weight of the liquid, of solid ammonium
sulfate and well stirred. After 1 hour the precipitate
which formed was filtered off.

500 g of the precipitate that had deposited on the
filter were dissolved in 500 ml of distifed water and
dialyzed against a 0.01 molar tris-(oxymethyl)-
aminomethane (hereinafter referred to as “tris)/hydro-
chloric acid buffer solution having a pH-value of 7.0
and containing 0.05% of sodium azide. The dialyzed
solution was centrifuged and the supernatant was filled
up with the same buffer solution to a volume of 2.000
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6
ml, the pH-value was adjusted to 8.0 by means of 0.1 N
sodium hydroxide solution and stirred with 250 g of wet
DEAE-cellulose for 1 hour.

The DEAE cellulose was then separated by filtration
from the solution, washed twice with 1 liter portions of
0.01-molar tris/hydrochloric acid buffer having a pH-
value of 8.0 and then eluted thrice with 500 mi portions
of a 0.02-molar tris/hydrochloric acid buffer having a
pH-value of 6.5 and containing 0.85% of sodium chlor-
ide and 0.05% of sodium azide. The combined eluates
were combined with 30% of ammonium sulfate, re-
ferred to the weight of the liquid, and the whole was
stirred. The precipitate which contained the SP; was
dissolved in 300 ml of distilled water and subjected to
gel filtration by means of Sephadex G-150 and using a
0.1-molar tris/hydrochioric acid buffer having a pH-
value of 8.0 and containing, per liter, 1.0 mol of sodium
chloride (100 : 20 cm column).

The cluates were then tested with specific SP;-
antiserum, the SP,-containing fractions were collected
and the proteins were precipitated again therefrom as
described above with the aid of 30% solid ammonium
sulfate.

A further purification was effected by preparative
zone electrophoresis with polyvinyl chloride (PVC) as
carrier. As buffer, a 0.075-molar ammonium-bicarbon-
ate solution (pH 8.0) was used. After the electropho-
retic separation, the SP -containing 8-zone was cut out,
eluted with the ammonium-bicarbonate buffer and the
eluates were lyophilized.

The dry substance was dissolved in a 0.01-molar tris/-
hydrochloric acid buffer having a pH-value of 7.0 and
containing 0.2% of sodium chloride, chromatograhed
on DEAE-Sephadex (column 5 X 20 cm) and eluted
with a linear gradient of 0.2 to 2.0% of sodium chlonide
in a 0.01-molar tris/hydrochloric acid buffer having a
pH-value of 7.0. Then, precipitation with 40% ethanol
was carried out at —5° C. After the precipitate was
separated by centrifugation, the supernatant was di-
alysed against distilled water until it was free from salt
and lyophilized. Purity 90 -95%. This preparation
could be used for the manufacture of antisera.

EXAMPLE 2
Isolation from blood

S Liters of the serum of pregnant women were di-
luted with distilled water in a ratio of 1 ; 1 and the main
quantity of the plasma proteins was precipitated there-
from with the aid of 2.5 liters of 3% of Rivanol at a
pH-value of 8.0. For removing the Rivanol, the super-
natant obtained by centrifugation was combined with
5% of sodium chloride. The resulting precipitate was
removed by centrifugation and the supernatant was
separated from the sediment and combined with 30% of
solid ammonium sulfate. The precipitate contained the
gamma-globulin and the pregnancy-specific 8,-glyco-
protein. The precipitate was dissolved in a 0.01-molar
tris/hydrochloric acid buffer having a pH-value of 7.0,
dialyzed against a 0.01-molar tris/hydrochloric acid
buffer having a pH-value of 7.0 and then purified with
DEAE-<cellulose. The treatment on DEAE-cellulose
was carried out in a 0.01-molar tris/hydrochloric acid
buffer having a pH-value of 8.0.

Elution from the DEAE-<ellulose, gel filtration with
Sephadex, preparative zone electrophoresis, purifica-
tion on DEAE-Sephadex and precipitation with alcohol
were carried out as described in Example 1.
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EXAMPLE 3

Isolation of pregnancy-specific 8,-glycoprotein from its
solutions by immune adsorption

An immune adsorbent suitable for specifically bind-
ing pregnancy-specific 8,-glycoprotein was prepared
by binding 1.75 g of protein of an immunoglobulin frac-
tion obtained from anti-pregnancy-specific 8;-glyco-
protein rabbit serum to 175 g of Sepharose (registered
trade mark) 4 B, (cf. Handbook of Biochemistry, se-
lected data for molecular Biology, Edited by Herbert
A. Sober, 2nd Edition, 1970, page K 73) that was acti-
vated with 21, 8 g of BrCN (cf. Axen R., Porath, J.,
Embach, S.: Nature 214, 1302 (1967)). By means of this
immunoadsorbent, pregnancy-specific 8,-glycoprotein
was isloted from the extract of placentae according to
the following process: o

1 liter of a placental extract containing pregnancy-
specific-8,-glycoprotein the protein content of which is
5%, is dialysed against 10 liters of 0.1 molar trishydrox-
ymethyl-aminomethanehydrochloric buffer (pH 8)
which contains 1 mol/1 of NaCl and 1g/1 of sodium
azide. Thereafter the adsorbent is obtained above is
added to this solution, the solution is stirred at 4° C for
2 hours and the adsorbent is suction-filtered together
with the bound pregnancy-specific B,-glycoprotein.
The adsorbent is washed with 2 X 250 ml of 0.1 molar
trishydroxymethylaminomethane-hydrochloric  acid-
buffer solution and then with 2 X 250 m! of a physiolog-
ical sodium chloride solution (0.9%); then the absorbent
is treated six times for 20 minutes each with 400 ml
portions of a 0.5 molar glycine-HCl buffer of pH 2.5.
The combined eluates are adjusted to pH 7 with 1 N
NaOH and concentrated to 10 ml on an uitrafilter. The
concentrate is dialysed against a 0.005 molar sodium
phosphate buffer of pH 6.8 and further purified by chro-
matography on hydroxylapatite as described in Exam-

le 4.

P The same process can be used when the pregnancy-
specific  B,-glycoprotein is to be obtained from the
serum of the urine of pregnant women.

EXAMPLE 4

For highly purifying pregnancy-specific 8;-glyco-
protein, S0 mg of the product obtained according to
Examples 1 or 2, having a purity of 90-95%, were dis-
solved in 10 ml of 0.005 molar sodium phosphate buffer
(pH 6) and applied to a column of a dimension of 2 X 8
cm filled with hydroxylapatite (Messrs. Serva, Heidel-
berg) which had been equilibrated before with 0.005
molar phosphate buffer. Upon eluting the substance
with 0.005 molar phosphate buffer, the pregnancy-
specific B,-glycoprotein migrates through the column,
whereas the impurities remain adsorbed on the hydrox-
ylapatite. The protein-containing cluate was dialysed
against 10 times its volume of water to eliminate the
salts and then lyophilized. Yield of pregnancy-specific
Bi-glycoprotein about 40 mg; degree of purity: > 99%.

That is according to immunological processes, none of 60

the admixtures ascertained before purification could be
reascertained. ~

We claim:

1. A purified, isolated pregnancy-specific 8-glyco-
protein characterized by an electrophoretic migration
speed in agar gel in the range of the 8,-globulins,

a sedimentation constant of 4.6 = 0.5 S,

a molecular weight of 100,000 + 15,000,
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an extinction coefficient E,,'* of 11.6 = 0.5 (278
mpu; 1/15-molar phosphate buffer, pH 7.0),

a carbohydrate content of 28.05 + 1.55%, compris-
ing 10.7 = 1.0% of hexoses, 10.0 + 0.5% of hexos-
amine,

0.55 + 0.05% of focose and 7.0 £ 0.5% of neura-
minic acid.

2. A process for isolating a pregnancy-specific 8-

glycoprotein, which comprises ’

a. combining the blood serum, urine or an extract in a
weak salt solution of the comminuted placentas of
pregnant women with an acridine or quinoline
compound at a weakly alkaline pH whereby a first
precipitate is formed;

b. discarding said first precipitate and combining the
remaining supernatant liquid with an inorganic
physiologically compatible salt, whereby a second
precipitate is formed;

¢. collecting said second precipitate, dissolving it in
an aqueous medium and dialysing the resulting
solution against a saline or buffer solution;

d. filtering the dialyzed solution on anion-exchanger,
whereby the pregnancy-specific 8,-glycoprotein is
absorbed on said ion-exchanger and

e. eluting the B,-glycoprotein from said ion-ex-
changer.

3. A process as in claim 2 wherein said eluted 8-
glycoprotein is further purified by precipitation with
ammonium sulfate, by gel filtration, or by preparative
zone electrophoresis.

4. A process as in claim 2, wherein as an acridine
compound diaminoethoxyacridine lactate is added as a
3 percent solution in an amount from one-third to one-
fourth of the volume of the blood serum, urine, or ex-
tract to which it is added.

8. A process as in claim 2, wherein as an inorganic salt
solid ammonium sulfate is added to said supernatant
liquid in an amount from 26.5 to 30 percent by weight of
the supernatant liquid.

6. A process as in claim 2, wherein said buffer solu-
tion is a 0.01 to 0.1 molar tris-oxymethylaminome-
thane/hydrochloric acid solution.

7. A process as in claim 2, wherein said 8-glyco-
protein is eluted from said ion exchanger with a buffer
solution.

8. A process for isolating a pregnancy-specific 8-
glycoprotein which comprises contacting the blood
serum, urine or an extract, in a weak salt solution. of the
comminuted placentas of pregnant women with an anti-
body of said pregnancy specific 8;-glycoprotein bound
to a solid carrier at a pH between 4 and 9 and subse-
quently eluting the glycoprotein from the carrier at a
pH between 2 and 4 or by treatment with a protein
dissociating compound.

9. Process of claim 8, wherein the antibody is ob-
tained by administering the pregnancy-specific B;-
glycoprotein to rabbits and isolating the antibody there-
from.

10. Process of claim 8, wherein the carrier is a poly-
meric carbohydrate.

11. Process of claim 8, wherein the protein dissociat-
ing compound is urea.

12. Process for the purification of an isolated preg-
nancy-specific 8;-glycoprotein, wherein said glycopro-
tein in an aqueous solution containing phosphate is con-
tacted with hydroxylapatite and subsequently the hy-
droxylapatite is separated from the aqueous medium
containing the glycoprotein.
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. o reShE L. LAH10085 T4 HOUSE UTSRI DUAING
' ... LiCi.  lastna 3ozuervilla® and Daniza Tableh,
ondver.ity schocl of Muaicine, Dotroit, Mich.

... we activity of inhibitors of trypsin-like activity
L e oud 0 27,000 X g supurnutant solutions propared
TROS. e oo nant, progniant, and dolayed implantation utori.
ATaVALS auasuronont. wera basod on a fluromutric kinotic
as..y wt_iizing pur.oyl-argininc-naptithylamide. Specific
wiavalics of day & thru day © dolajua implantation wnd day &
1O PrugRant utarl dure indistinilsnavle from nen-prosnant
aterk. by d3y §, the day of amplantution, an incrouso in
- cific actavitic . wors found in nommul prosnent uteri, and
pocase statistically .ignificant by day 6. The oluvated
valuos roturncd tu rom-d oy day 12, Jualitative chanjes in
tnhiditor activity <uru not found by dise ,;ol oloctropnorosis
after analysis of tno various saiples. Tho incroase in
uterine innibitor activily on thoe duy after implantation may
countorbalanco tiu increasu in plazteeyst cytoplaswic tryptic=
1iko actavity wnili vucurred on the provious day. The
rolationship Detw.un utlorins protoinase inhivitor activities
and tho corrusponili; «nty=ss ol the blastocyst may ropresent
s 1ink a: tho regulation of a bilochemical system involvod in
implantation, : .
Investigations supgortod by NICHD grant 00234,
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THE ONTRACTILE RESPONSE OF BOVINE UTERUS TO PGF, AND NOKE=
PINEPHRINE, Q.0. Verwa. Tuskepee Institute I\E 36088
(SPON: V.C. Bowic)

Isolated proparation of the uterl obtained fraom pregaanc
and NON-prepaant couws were placued in a muscle chamber contain-
ing Krebs's-Ringer svlution, tied to the force transducer
{Myograph A) by a silk thread and the contractions were re-
cotded on 3 four channel physiograph, After the contractions
were stabilized, controlled tracings of 2U-30 period were
gevarded before the Addition of drugs. fProstagiandin
(PCE, § was added ot dose tevels i‘_‘ 1 up/wt, 2 op/ai and
4 ~g7m. and followed by norepincphrine at the same dote
evel.. The results from prepuberial heliers having small

- suloping follicles (group 1), heitlers having weld deve loped
Catlivies (gproup 2) and cows in thuir first crimestoer of
prefnancy (group 3) indicate that the uterine actlvity is
nighest in group 1 and lowest §n prejpuant group. Addition
of PCY produced a stimulatory re:ponse in the proegnant
ug.rl,gzasvd contractious in animiis with developed
follivles but did aot tnflluence the uteri from pecpubertal
ae 1fa 0. Norepiovphrine prodaced a response simidlar to
r in 3il the animals investipated,  The results
1ctiL>( that the hormunal status of the animal influences
stn response of PCF_  and norupinephrinc. (Sup;orted

oy 4 grant £316-15-134 from CSRS, LSDA)

34 EY WAMUNOLOGY

A VR ENT O PREGNANCY-ASSOCESTED MMASMA PROTEINS (PAPP'S)
RN CLSTATION AND THREIR IMUROLOGICAL TBENTIFICATION, T.M,
i, ~ uatnert, W N tpellacy , oand all*, Univ, Miami %cd,
Telie favdrateces Ao tettics & cynccology) Miami, FL 33152,
Fartiet studies on the tont P s descrlbed in our labora-
wery (Fed. Trow, 12:625,1871) revealed that by pel diffusion
wetlois none ¢ m wap detootable in women taking aral_cqe-
VAL LTIVES, n persons wilth various mﬂn_\;z\_l_\-_\iijs,.\nd in plas-
T the umbilYedl"Vein-and artery. None wds related to pla-
v b wikaline phosphatare.0ne of them (PAPP-D) wus ideotified
- st le .mothcr- PAIP-L) wat -,xdcnti:nl to thie pregnancy -
wemVe glycoprote in (39 Yogent¥iubed by Boha. The rhird one
A me, 7S0,000) TR ine (rom g2-prepaoglobulin,preg-
Lang c sone,prepuancy-Associated lvcoproteins Sy and SP),preg-
wanw sasane {ated glabnlin (PAC or Ual) and prejnaucy G-sicro-
slotalin,d)) the latter (except aT2) vere showw to hr(?\mol-
ontcall Sty ot Ay, uther, PAPP-3 was also um fiaked to
any ot the [

aue

y+un-ociated pratcins, Hy crossvd-im-
munovlectrap.trais, it st sennd 10 inerease steadily dure
fog pregmancy Hidl the time oo delivery, wiile PATP-C and IAPP-
D oress to o alateaw in the late ird trimestier,]AVP-B was de-
tected bn at least hall of the specimens in the last two months
o .cstation,lui was not scen during the 2ad trimester, PAPP-D
aaced ghiaraly on the duy of dilivery and was not Jetectable
S1es.afler. dols PAPUsA dad JAPP-C decrciased markedly fo the
e, week postpartun snd Llocly water that. severdl obstetric
Lo wters appeaved o be relaten o the levels ol wvome of
these PAPP's, (Supported by Ll -Npd grant =57 36),

.
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DEVERMINACDIN O VoV EARY AN v, 0 ONY e 0N
O LBV CES N OVES CHTONG P T oy AS D -
NMUNEIY BY TCVIDHCANAD NGANSAY vl s .
Subraam o P anandaranean, aad N

SrON: 6(.1(;‘:17( T s bortna s e, sk s 0NN
Concy Isboad Hospita), Brooklvn, MY TE2 00
s leboratory previoosly reported o Sl
phismag onytecm Wvels i vats ducmg vareos
naney, (Kmmaresan ot gl

YA 1AV 108 QUNNHIN
T T N A
Cobthe Tty o Annea

Mu'lnﬂ‘. of G i

S OC L T et AN, b IWCSOCIL b -
POTT TS « Ui o dhonl T s he by durnms i ertio,
eaperiment was repeated smliancois ly du s prepioaacy
and was comnpural waile the provinesly reja:
data undiv it gt tie mear O levels e
stgnificantly onday 19, 20000 21 compurad v odav aad e
thor demonsteates that just dotore debivers e mca o wve
reached i plasing o ats busab level and contivous by g
up to delivery of Diest papaad zradually anevcused v,
third and Gth pup’s debvery and sigmficanidy crcas « vare-
ing complcuion of delivery. Maweenal petaitar, oxytocin o v L
was signficanty increascd anmdav 28 of procnancy Cong o,
with day 18 of prognancy and gradually the vl was reduced
during subsequent delivery, { Supportea v o SIS Geant 1HD-
04984-02 and the Population Coumcil or Ny ),

bstnly, g
it plasace
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EFFECT OF INTRACTLRINL COPPER WIRE ON THE ¢ LXPLANTALION RAT
MORULAE AND BLASTOCWSTH (0 VITRO. €, C, . .-, Biem- o3l

Division, The Population Council, The Reck. . lier (n. . rsity,
New York, NW.Y., 10020

Pregnancy in rats and hamster. <an be ¢
when a samll copper ring s transiixco th.,
lumen prior to implautation. The clives oo ctall.. o .n
the viability of rat moruiac and blastacy @+ uas 4. ¢
in vitro, Morulac or blastucysti weree culiuie. in .
wediun contalning 107 {nactivated (ctat :

52 COy in acc dor M hrs, A 92,99 puve e
lenpth, 0.1 ma in Jdlaneter was placed in o w. 2ulte. e
The zona pellucida romaimy iALICT Ovie. “iie SPOSUL. . .-
Normal ieplantation did oCcour whelt vitoan s o slde o v e
Cysts were transforred anze the wlerin. b of .. [T
ate pseudopregnant recipiamt fats.  .acve . no s ...
difference in the percentage of implantaciv. . betwe -
“influenced" and control cmbryos (57.3 ws .35.5 of b.

PHYSIOLOGY

wily ltaiio. e
3 the wio Pl

Ul LT
ite L.

“
42,0 vs 41.4 of morulac). It is coacluded st i

system Cu wire under the expurimencul cond.  ons oo, v eV
any Jeleterious cifvet on the zona peliucid  wnd i i

o the preimpluncation embryos. Thvy oc.a... viabl. a1,
transfcrred into a nomal recipient ntezas nere ¢
implant and doevelu, normally,
No. 1 20l 1D 0567-0!,

L AR
(Supporeed in part by Lo Ciil
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CORRELATION BETWEEN #oei [LITY AND THE SERUM CORTivul . -'Ne
KHYTI® IN BICE. Jucith A. Reweley, Department of P .
& Biophysics, imiv. of Kebr. Med, Center, Dwaha, Nenr
Somale € §7/L) 6 wice 1n diftervat reproductive o .7 nC
sutjected (o two daily S minute per10ds of i;urohﬁ_r.'.. .
Ltress at 8 am and 7 pu (Tights on 6 im Lo 8 pm} for i v
we neve previously reported (Ferti).und s_x..»rn.zg:;:c, S
that stress delays puberty in immature ..ice and INCTEds
Titter size and percentane of cancepiic .0 older auce.
Groups of 7 mice each were decapitatec v hour 1nu_\rvals
vefore stress and | and 7 days after i . -,:ress_penod. In
32 day old nan-stressed mice tne peak S, .. corticostercne
{8) concentration was at & pm {32.1:1.2 ..5/100 w1 serum) and
trough at 8 am {12.1:6.7 ug/100 m1). In &0 day ol¢ mice
before stress the peek and trough of & were 3t 8 pzn.and 8 am
respectively but the values were sliahily higher (36.5:1.1 ug3
and 16.5:0.9 ugZ, p = 0.05, s:udent‘§ ). T.herc wu$ DO Si1g-
nificant daily varigetion in serum B in persistent vsLrous .
{erales (200 cays old) before stress (F test, p - U 007 3
weok of stress shifted the B peak to 4 am in the your. .
but the peak had returncd to & pw 7 days after stress s
‘i cycling adults Coused an 1fiversion of the normal cu:
chytnn both | and 7 duys svter stress. In old, non-cyc ..
adults, stress elicitew 1 0ariy rhythm of B with 2 pear
o pi {30.1:3.8 waT) ¥ une 7 Jduys of.er stress. This st
domans teales that cuanges in fertility induced by stresy ace
SCCOMun.cu 0y o Change in the daily wpattern of serun woriicd
steronc. Supporied by NSF Grant GB 35730.
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JUIOrA THANSGLUTAMINASE FROM THE COAGU-
m. w AN OF THE GUINEA PG PROSTATIC.' D.Win,
L faA e L.lmrmulmuiu.G.\Vﬂhnmp-Ashnmn\SPO.:
L Yeme Jr. Mochemy, Div,, Dept, Chem, Northwostern
wawedy, Fyanston, 1L 60201 and Ocen May Laboratory,
‘- aredy uf Chicapy, Chicapo, 1L GOG3T.

* wes g coapulaling gland contauns an enzyme sinmlaran
e teapeity to Dibrinolizase and hiver transglutaminuse. It
*€eorpeg talrjum dependont transamidations such as the in-
2-trratum of putrescine into N, N-dimethylcaseln (Apal, Bio-
o i3, L, 16T and dunsvlcidaverine into benzyloxyecar-
B aniaylciver e Lbed, 44, 207, 1971). Purificd pre-
Py na Gl e cazs e show eascntially a single band on both

0%: 045 a0d 51)S pol cicctrophoresis, Molecular weight as
8 ysned by ne Jatter method was 70, 000 t 10, 000, Reac-
1be ot pdogcetamide occurs in the presence and absence
o (el yyny, llowever, alkylation in the presence of calcium
BPi®s18 10 Lo limited o a single site at the active center.
Speeatie alkylation is accompanied by a proportional decrease
‘Hryme activity.
S4deited by NIH HL-02212- $T1-GM-626.

@1 HYSIOLOGY

A Co%ap 1008 oF THE MCTAROLISM OF ANDROCENS IN TIE ANTERIOR
!lTif,i?f (AP) AND THIE TESYIS OF THE MATURE RAT. Lidia W, Liu
Ear®, . teyver Lioret* and Judith Welsz#® (SPON: €. W. Lloyd).
DUv.wf B, Klol., Ucpt. of Ob=Gyn, The M. S. Hershey Modical
Center, Ty Peunsylvania State University, Hershey, Pa. 17033
Seminilerggs tuteoles (ST, testicular interstitial tissue
() e e were Incubatcd with tritiated testosterone(T), di-
l‘y"'"""‘U\llq-,rm-u:([)li‘l‘). Sa-androstanc-3a,}78-dlol {3 -Adlol),
OF it 33 tagmer(32-adiol). The T, DHT, Ja-Adiel, 3c-Adiol,
‘nd'““"""ﬂnuur(A) vere isolated and quantifled by double iso-
:olu- LH PR techojque.  In all 3 tissucs, most of the LT
J:! St vzed(residual DUT:6-172), whereas a large poridon
Adx' femilneg uncoaverted(58-832). A higher I\vl'rl'll:.an: of Ja=
° P van tugmed from T in AP(13.92) than ia ST(J.¥D) or~lT
thali?e Whitte wure & was formed in 17(20.71) and STEIL.2Z
Mhoin AP\1,.4%). The amounts of DUT formed by ST und &) from
Yue il and 1.9% vespectively, but only 0.21 by IT. DT was
'd in both AP and ST to 3a-Ad1o1(57-€%7). 1In IT, In
“% Lo 3,-Adiol(25.8%), IB-AJiol(8.7%) was formcd. Con-
® ol j,-Adfol to DT occurred In incubations of all 3
tn o, " Yhercas crversion of Jt-Adiol to DHT oceurrud only
olgr, '™ “U ST or 1i. 3é-/dlol vas converted to polar metad-
. Yty AP(75.6%). Thus, the previously demonstraeted effect
AJ|f; Allw) on the responwivencss of AP sust be duc to 13-
s ,.,P' ‘tn metabolites. On che other hand, the action of
be « 2ty any of the 3 tissucs and of 3a-Adfol on ST could
"t owT, da-Adfol or J8-Adiol.
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A PHYSIOLOGY
o,

« 1. PPN AuD IEKLY SENSITIVE MiTHOD TO QUANTITATE INDIVIOU-
o T M nxVANDROGENS UTILIZING THE TESTOSTERONE-BINDING

o+ N 0uc) OF RABRIT PLASMA AND THE RESPECTIVE Ji-LIGANDS.

. " Yuae (SPulis ¥, Reynolds). Uafv. of Pennsylvania,

_' ¢, Med., Fennett Squarc, PA, 19348,

fa e Viawma Tell has tecently heen demonstrated to have
[T "“vsico-chemical propcrtlies as that of human TebG.

"N access to rabbit plasma and the availability of
testasterone (T}, dihydrotestoscerone (DKT) and

"'n..‘:"“(ol {Ad) prompted this study, Folloving ethereal

* of samples T, DT and Ad are individually fraction-

.0.,"'vhadcx L11-20 column chtomatopraphy. TeBC-isotope

« t.y *“rloyed ts prepared by spiking 0.52 rabbvit plasma

“Tee "= of the deetred ligand (7, DT or Ad) {n phosphate
. T.4) and Fierisil {s used to separate the bound
s nioar L. Senastdvicy for T was 1C0 pg and o
bee ' et weT wnst M. Ay wn index of precision the
cer,  eariability for el)l three ligands the coeffictlent
eve 'n owas 0%, Since hoth specific activicics as well

‘' ion constants of these lipands to TeBC are differ-
teys methods usfng oaly W3-T and human TeBG to

LX)
». 'V and Ad levels are inaccurate. The prescnt study
: Ve the above problems and thus is & wmore relfable

‘. ' simultaneous quantitation of T, DHT and Ad from
*V samples.

1015bb9 | g
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YETOPLACENTAL CONTKRIAUTICH T0 MATEMNAL UTERUGID ¥OOL
IN RATS., Brornpsedoe f.Persspoulnn,urd Hafnal lopoze
Mnnzannrn.* Deprt.of anatomy,Univervity of Calitornia,
San Yrancioco, Ca. 94143,

Plnomn entroygen nrid progouvterone werc delnrminad
by’ radioimpunonsony on dny 15,17,19 and 21 of rrecne-
ncy in the following groupe of long-Evune ruta:normcl
precnant (%), fotectorizud {(F),ovarivctouized (G),and
iﬁudrennlcctomia.n \FC:[ un day 13 of pregnuncy; in
all instancwe plucuntn wne icft in eitu, Altnouch
progeoterone decraanved drantically in N reto on day
21, outrocon did not chnnge throughout [entation. ho
charye wno ohoorvoed in ¥ ruts. Progeuvierono decronn-
ed dramatically, but cotrogon woderately, in C «nd
FO rnte, nlthough FO rato uwnowed a slight incroanc in
progonterone over 0 rate. Althoughn both_g:ozautorono
and eatrogen woro further docroaced in FOA ruts,they
remnined in appreciahle levelis, throughout gentation.
Thooe reoulta indicmtin that during pregnancy in the
rat tho main cource of progecteorons ic the orury;how=-
ever, ths maternsl adrennic and the placente aleoo co-
ntribute bdoth eotrogen and progestearone into tne au-~
tornnl eteroid pool.Tha cauoce for the highor progeo~
torone oboorved in FO than in O rats ia obacure; how=-
ever, we nay npeculato that fetectomysovariecionmy

hnd, perhapn,ntimulntiod tiie gecretion of]nmcentcr -
ne by the aaternid’ runnko.rUJPHS grant £ 1D-40491;,

490 IMUNGL O &

ALPHA-2 PRECNOCLOBULIN LEVELS = A TEST OF PLACZINTAL FUNCTION 1IN
TARLY PRECNANCY, Berrard H. Berme, Med. Sci. Prog., Indisna
Univ. Blecningtan 1IN &J60L

Alpha-2 pregnoglobulin (azP) i{s 8 unique protein (mol.wt.
326,000) greatly elevated fn serum {n pragnancy end in estrogen
snd oral contraceptive users (Berne, B. M., IRCS Med.Sci.(23-10)
10-26-4, 1973). We measure levels by cadia!l {maunodiffusion.

In controls, 457 of collegs women ond 5% of men have wmessur-
able levels up to 5 unita. At term (n pregnancy, 247 women':
levels diatributed widely on on seyrmetric curve: mods 20 unite
st the 30th percentile; medfan (M) 3i; mesn 32; renge (R} 2-i5Q
Some 31 have only non-pregnant lavels. The litersture su.jzoets
the mesn to de 90 wg/1D0 i,

To avaluste laveles during spontsnenus shortioen:

Normal Preg. Spont. Abart.

Veeks o L] R n v R P (Xann-Whitney)
-6 66 & 0-18 10 2 0-% 0,08
-9 129 5 0-% 17 ) 0-10 <D.002

10-12 67 9 ©0-49 20 & 0-20 (0. 001

The only two aborts atove 7 units hed o foebrile respirstory
1liness and an 1UD In utern, Tespectivoly. laster sbortions
vere not significantly different from noruel, ner wvers 6 pre-
eclscptics st term., There vae no correletica vith fetel sex,
preraturity, congenital snomelies or lste fetal death. A level
of 53 in ¢ chorfocarinoms patient was matched only by 2 of 50
pregnancies of the same duration {12-1¢ veeks). Llevels rise in
the second tiimester, Bt 1ewain stadle during the third, un-
1ike estropenas. O,P ray by uneful in evalusting threstened
sbortion in esrly pragnancy. (USPHS S05 RR 7031).
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10369/67 Human chorionic gonadotro

f:’\-k

‘»--n. (RIN)"

- S is obtaine treating impure H ngc:?l)
SHEOMREEENES e O XTI from e wwine of progant women ot
o e pregnant women or certain tumour patients) and
% W B 39-35811  adeorbingihe impurities serumsclentiically, |
#-W B M 395 5 25 highly selective antibody. 25.6.64(Non-Con) .
2B E  LRRY _ TEIKOKU HORMONE MFG. CO. LTD. 5.6.67 (30A)
: !ﬁﬁﬂﬂﬁﬂﬁmﬁ3®257 Hiti¥as 0D H C G L3 O RMFLUEWR & N2
S22 KRETETLILLST, FHORERELBS
& FHER - ZEBRHULE, COMBMELIZHCGR. §
N3 8 0 0 B REOED TR K DOKEE OHORAIC,
M OB A WERMSNEENEH - .. REULTERESTYE,
BB FRIRAMNAT 2 0 Y ERBIZ, BIOEKM X IR & L
w ' RIS e 2, KT
f & F A% ABLAVD L RBHTLORIFTIHHOD
K B A #EBEL DHEH GBI -RENSHHEL ORICL>TRELS
JEORMORMMCUEBY 2 2.L 2BRETE,
R[OOI TIRA

A RAA I MM R O Rl i 1 BRI +
LESOBERZBRT S,

., REOMOEMABICFET SHRAKDD
2R %, MENFRICI >TRHT LIREE
T2 EBRERART bR 5 X3iCkot:,
PAERPORREEMEEE Ve (BTHC
GEULTRY) 2BRREFELTHRENIHHACG
R e M. MEREMEILERE 20O nAFE
WAkt >TRHT 5 C & b, EELKo—-F
BELTHB STV, 20EEPOERS
NELRALLAY S EDOEOE I LELD

IFEFEEE S . ERNZHEE LTHREATE S,

D& S MEFHREICLOTIE, 2ORR
gL CEE2ED 3 LichBEoRVCBROZH
BERL-HMBYBBETHD, 2NPUREILTS
r»ziREOHReLELT S, LL—B
IKLENFERILL>TREROFMY 2RETI
wiciilic OERB2HE . HEIBELLEICHET
3z ERBRTCIRZV, A THCG oM %
#Barnicit, R LTERHEAR» 86N
ZHCG2AWVAD, ZOHMHC G 2{L¥EMHL
HFETE60001U~80001U /mgblli
HicRET A3 L i2AMTHE, ChiLBTNE
FHBLELREEHETA»,. HC G 2HR
ELTHWEPRE, shbidfRER2 6> i

LOTREENE, COFRPMIIRESTTH Y,

1015610

SLRF I R D R MRt L e
ORETHE,

FRBICBOCTHERHOEREZIzREE L TR,
FLIA. &, REOMW. RETHIIAOKER
»ERICER L,

ARPLEERT ZICBMUTIR, TTRROSG
HCG2FAIIRRD 5 3 RANT 5, 20F5
ELLTRAAEEERO CERERICZRELT
AWTITV TR ) - OFE (J.
Biol.Chem.128525 (1939) , Acta.
Endocrinol .11 (1948)) , »3LM4
F UXBRBBICREL THRTINBOTE &
¥E26619088F sALSNE, Th—
AT, RIAAODENED D, ZheiR
CUNBILE>TRBEZBFEILIREEL TV
BADORLG GEBMHKLREL ., CONEKLMR
EBAEKICERL, 3\ ZOBRICT U
axyh (REWAR) BRMULLOEAVT,
ALAORA R ITBICERLTRET S, 2O
BEEBEZOLD L EBTERTH 20, BRI
HeERTIHAMSENTV S, ZoRKMMKS
BOTHEILAREORAREMEC L H BIET
5, Z5LTALSKIEBEMRLNEHC GOK
BRILMA. 2~33L(|HBY, BET2H
ML, $6I4 TT—HHFLEIH, £

DUCERY 2 BOSI ML TRETSL LIRED

THC G2 REMMENIMET I LHTES,
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FALEFROMBHEERNEEvEL (UTFTHC
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HORMONE (HPL) IN PREGNANCY COMPLICATIONS

Markku Seppdli and Erkki Ruoslahti

Frort the Department 1l of Gynaecology and Obstetrics, University Central Hospital, Helsink
{Heud: Pro}. P. Vara), and State Serum lnstituta (Head: Prof. E. Uroma), Helsinki, Finland

Absiract. HPL concentration was determined by an im-
euccchemical medhod from 48 serum samples of 41
wecren with a complication of pregnancy.- While no cor-
relution was fcund between HPL and pregnancy week,
a stausticzly siznificant correlation was observed beiween
HPL and vesiriol. Placental and infant birth weights had
a hkitly sizulicaat correlation with HPL. No sigaificant
deviation from the standard was observed in the serum
HPL cf toxaemia patients, or in HPL of those with pro-
longed presnnacics or variations in foetal heart rate. Be-
cause of great individual variation no general limits could
be ca'culated for maternal serum HPL concentration at
30-42 wesks of pregaancy.

Th= coacentration of human placental lactogenic
hosmone (HPL) in the serum of a normal preg-
nant womsn rises throughout pregnancy and
rexches its highest level at the time of birth. After
removal of tire placenta HPL disappsars {rom
matemal blood within a few hours (Beck et al,
1865). At term the level of HPL is related neither
to placental weight nor to the infant's birth weight.
The bleod content of HPL does not change with
the time of Jdoy, the activity of the subject or the
blond glucose leval (Spellacy et al., 1966). It has
heen estudiished that HPL is produced. by the
troghoX!ast. By immunofluorcscent studizs HPL
has bzaa localized in the syacytio-trophoblast
Setarry et al, 1963).

In a search for indicators of placental function
we compared the serum HPL levels measured im-
munocheamicaily, with urinary oestriol excretion,
placental and infznt birth weights, and duration
of gestatien at different stages of pathological
pregnancies.

MATERIAL AND METHODS

Specific onu-HPL scrum, prepared in a rabbit by im-
runiring it wih a punified HPL preparation (Tallberg

et al, 1965), was used. The immunochemical measurement
of HPL was performed by the radial immunodiffusion
technique of Mancini et al. (1960). A meaa HPL level of
20 sera from normal healthy pregnant women at term
served as a standard and was designated by the pumber
100. The HPL content of the sera examined was expressed
sccording 1o this level, as a percentage of the standard
Gestriol was determined by a modified method of Brown
(1960). Serum and urine samples for HPL. and oestriol
determinations were collected over the same two day
period in each case.

. Forty-eight serum and urinary specimens from 41 preg—‘

nant women were examined. All these were patients who
required admission to hospital because of pregnancy com-
plications such as variation in foetal heart rate (i$ cases),
toxaemia (13), or poumaturity (7), diabetes metlitus (2),
anacmia (1), thyrotoxicosis (1), placenta praevia (1) and
jaundice of pregnancy (1). Correlation analyses were per-
formed between HPL and oestriol, HPL and placental

weight, HPL and infant birth weight, and HPL and dura-
ton of s:sla!ion..

RESULTS

The overall results are presented in Table I, and
the results of the correlution analyses in Table 1I.
The mean HPL volue in the series was 103.8,
“which is quite close 1o the standard. In the three
major complication groups the following mean
values for HPL were obtained: variation in foetal
heart rate 113.2, toxaemia 98.6, and postmaturity
93.0. None of these represent a significant differ-
ence from the standard.

On the basis of 30 specimens from 23 patients
HPL and daily output or urinary concentration of
oestriol showed a correlation (r =0.40 +0.17 and
0.46 = 0.17, respectively (Figs. 1 and 2), which is
statistically significant fg9:;=2.05<t=2.3 and
o9 =2.47 <t=12.9, respectively). At the time of
birth maternal serum HPL concantration was re-

Acta Obstet Gynee Scand 49 (1970)
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DIAGNOSTIC PROCEDURE
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1 Claim. (ClL 167—84.5)

No Drawing.

This invention is concerned with an immuno-chemical
pregnancy test. )

Pregnancy tests, in general, are based on the determina-
tion of hormones which are produced by the developing
placenta, such as gonadotropic hormones similar to lho§e
produced by the anterior pituitary gland and steroid
hormones similar to those of the ovary and adrenal gland.
The majority of currently employed pregnancy tests are
based upon assay for the placental hormone, human
chorionic gonadotropin (HCG).

Human chorionic gonadotropin (HCG) is a hormone
which is found in body fluids (blood serum and urine)
only during pregnancy and when rare hormone-produc-
ing tumors are present. An ImernazionaTU'ﬁTl’ﬁU.'}‘ot‘
HCG was adopted in 1938 and is defined as the specific
gonadotropic activity of 0.1 mg. of a dried standard kept
at the National Institutes of Health, London, England.

Human chorionic gonadowropin (HCG) is generally
considered to be detectable in the urine about the twenty-
fourth day of the gestation period. However, one should
be mindful that the “detectability” of HCG in urine
is influenced by the concentration of the HCG and the
sensitivity of the particular test system employed. The

(4]
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twenty-fourth day of the gestation period is usually about .

the tenth day after ovulation, but is called the twenty-
fourth day because gestation is conveniently calculated
from the first day of the last normal menstrual period.
By the fortieth day, HCG in urine may reach a level
of about 5,000 LU. per twenty-four hours; from day
sixty to day seventy there is a very high peak, which may
reach 500,000 1.U. per twenty-four hours. While this
peak more commonly occurs at sixty to seventy days, it
may be present at any time betwecn fifty and ninety days;
it rarely exceeds ten days in duration. For the remainder
of pregnancy the level normally ranges beiween 4,000
and 11,000 LU. per twenty-four hours.

The variety of tests currently used for the diagnosis of
pregnancy affords ample evidence that an “ideal” pro-
cedure has not yet been achieved. Historicaily, the most
commonly employed test procedures have been based
upon the response of various experimental animals to
hormonal substances contained in the body fluids (urine
and blood serum) during pregnancy. The first of these
so-called biologic tests to be developed was designated
the Ascheim-Zondek or “A-Z” Test. In_this test urine
from a suspected pregnancy is injected into immature fe-
male mice. There then followed the Friedman Test in
which mature, non-pregnant and non-estrus female rab-
bits replaced micc as the test animal. In both mice and
rabbits, the HCG causes ovulation and corpus lutcum
formation, a response which is observed upon the sacrifice
and examination of the animals to determine the presence
of corpora lutea in mice and hemorrhagic folliclesi)
rabbits, both of which indicate a positive test. .

In recent years, various species of frogs and toads of
both sexes bave been used for pregnancy testing. Al-
though these animals are relatively insensilive as com-
pared to mice and rabbits, they are at this time possibly
the most commonly used animals for biologic tests since
they pose fewer problems in storing and handling.

" The A-Z mouse and Friedman tests are capable of de-
tecting levels of HCG of about 750 L.U. of urinary HCG
per twenty-four hours. HCG levels of this order can be
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detected with toads and frogs only if adequate volumes
of urine are grossly concentrated.

The sensitivity of various animals to HCG is dependent
upon a number of factors. including species, maturity,
weight, season, environment, reuse, health and route of
administration.  Perhaps the most serious handicaps in-
cident to the use of biologic pregnancy tests is the propen-
sity of such tests to give false positive reactions. Such
false positive reactions in pregnancy test animals are
positive responses to substances other than HCG. For
example, false positive reactions are noted with mice and
rabbits when high levels of follicle stimulating hormone
(FSH) are present.  Such FSH may be present in large
amounts in menopausal patients or patients with primary
ovarian failure. It is generally believed that a false posi-
tive reaction in a pregnancy test may have serious conse-
quences because of the possibility of considerable psy-
chological trauma to the patient. For this reason and
for the other reasons, hereinbefore mentioned, attempts
have been made to develop non-biologic pregnancy tests.

One class of non-biologic pregnancy tests involves the
use of immunological or immunochemical techniques.
Since HCG is a protein hormone, it acts antigenically in
a heterologous species. That is, when HCG is injected
by suitable techniques into a suitable animal, as for ex-
ample a rabbit, antibody to HCG is produced. This
antibody to HCG, under proper conditions, will combine
with HCG to form a visible precipitate. In theory, this
describes a classic antigen-antibody direct precipitin re-
action. However, when related to the practicality of
the determination of pregnancy in a human patient, this
theoretical perfection becomes imperfect. The direct
precipitin reaction is not sufficiently sensitive to detect,
in unconcentrated urine, the relatively low levels of HCG
that are present in such urine during early stages of preg-
nancy. When, in order to increase the I.U. of HCG
per unit volume of urine, the urine is concentrated to
a smaller volume, substances which interfere with the
precipitation reaction likewise become more concentrated.

Difficulties attendant to the use of a direct precipitin
pregnancy test have led to the evolution of so-called in-
direct tests. Such indirect tests are based essentially on
an inhibition phenomenon. In such tests, amiserum to
HCG is added to a patient’s urine. A urine specimen
from a pregnant woman will contain HCG. The HCG
in such a specimen neutralizes the HCG antibodies in
the antiserum that has been added o the urine. Thus
a carrier (latex or sensitized cells) which has been coated
with HCG is not agglutinated following addition of the
coated carrier to the urine specimen. Had the urine
specimen been from a non-pregnant woman, the added
HCG antibodies from the added HCG antiserum would
have been present at the time of the addition of the HCG
coated carrier, and agglutination would have occurred.
Although indirect tests such as these are useful for the
diagnosis of pregnancy, they have certain limitations. In
general, the urine to be tested must be the first morning
urine. It is in such first morning urine that the HCG
appears in the highest concentration. Urine passed after
the first morning urine generally contains too low a con-
centration of HCG to be useful for indirect diagnostic
tests. For the same reasons as pertained for the direct
precipitin test, it is not possible to artificially concentrate
low specific gravity urines for use in indirect tests.

It is an object of this invention to provide a direct (as
opposed to indirect or inhibition) test for pregnancy.

It is a further object to provide for the diagnosis of
pregnancy a direct lest that is based upon immunochemi-
cal principles and that includes the use of gel diffusion
techniques.
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It is another object to provide an immunochemical di-
rect pregnancy test that employs urine us a test specimen,
but Joes not limit the spccimen to the first morming urine.

Tt is yet another object to provide novel equipment and
mcthodology for immunochemical direct pregnancy test-
ing.

g[t is yet another object to provide a pregnancy test
which minimizes the likelihood of false-positive results.

Other objects and advantageous features will become
apparent from the following detailed description and
illustrative examples.

The instant inventive concept is based upon the im-
munological reaction between HCG and antiserum to
HCG, the reaction taking place in semi-solid media utiliz-
ing the technique of immunodiffusion. 1In the diagnosis
of pregnancy employing this inventive concept, urine is
cmployed as the test substrate. The HCG, if present in
the urine, is concentrated by adsorption on an appropriate
adsorbent and by elution from the adsorbent preferably
using a tota] volume of eluting agent substantially smaller
than was the volume of the urine specimen. A small
amount of the HCG-containing eluate is then introduced
into or onto a defined space in or on a semi-solid medium
which contains antibody to HCG. The HCG in the
eluate diffuses through the semi-solid medivm and there-
by contacts the antibody to HCG. This contact between
HCG and antibody to HCG results in the formation of a
visible precipitate, indicating pregnancy.

Severa] types of semi-solid media can be used for im-
munodiffusion. Representative of gelling agents for such
media are agar, gelatin, pectin and chemicals which
polymerize to gel when catalysts are added to their aque-

fous solutions, Undoubtedly, many other gelling agents

i could be used, since precipitin tests can be carried out in

j or on any substance through which antigen or antibody

' can diffuse in aqueous solution. The semi-solid medium
should not substantially interfere physically or chemical-
ly with uniform antigen (HCG) diffusion. Optimally
the gelling agent is, therefore, uncharged or negatively
charged and the resulting gel is of a cohesive structure,
having characteristics such that it will permit the passage
of macromolecules such as antigens. Agar is the pre-
ferred gelling agent in the practice of the present inven-
tion, because it satisfies all of the above criteria. In the
description which follows agar is employed as illustrative
of satisfactory gelling agents.

In the instant invention, agar which has been made
fluid by heating, and antiserum to HCG are admixed.
The HCG antiserum is prepared in a conventional way
by inoculating an appropriate animal with HCG_which
can either be relaitvely purg or relatively impure.
Rabbits, horses, goats and sheep have been found to be
appropriate animals. Perhaps the highest specific activ-
ity reported for an HCG preparation is 12,000 L.U. per
milligram. Such a preparation is essentially a laboratory
curiosity. The nonantigenically specific HCG prepara-
tions normally employed for the production of HCG
antiserum contain on the order of 2,000 to 9,000 LU.
per milligram. The HCG antiserum produced through
the use of nonantigenically specific HCG, of the order of
about 2,500 LU. contains substantial amounts of anti-
bodies to the non-HCG antigens contained in the HCG
preparation. THesé antibodies to non-HCG antigens
mustBe removed from the HCG antiserum since they
may give a false positive pregnancy indication by form-
ing a precipitate when brought into contact with their
corresponding non-HCG antigens which may be present

.0 nongravid urine. Normally, this removal would be

+* +{ accomplished by conventional means, using a concentrate

of male and postmenopausal and nongravid premeno-
pausal female urine to adsorb the non-HCG antibodies.
n the instant invention, when an HCG preparation of
relatively low TU content (on the order of 2,500 1.U. per
milligram) is employed for the production of antiserum,
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The antiscrum to HCG thus obtained is then admixed
with the agar. HCG of the order of Sllld.U. per
milligram produccs antisera with a sufficiently low non-
HCG antibody content that adsorption is nat required
for the successful application of the antisera to the gel
diffysign technique of Lhis inveation.

Also admixed with the agar is glycine in an amount
sufficient to prevent the formation of precipitates which
can result from the interaction of the agar and certain
substances that are normally present in the body fluids
employed for diagnosis of pregnancy. Such interaction
resulls in the formation of precipitates which can be mis-
interpreted as evidence of pregnancy, a so-called false-
positive. Seventy-five grams of glycine per 1,000 ml. of
agar will function to inhibit this interaction.

Additionally, when it is inadvisable to autoclave and
thereby heat-sterilize the agar with the admixed glycine
and HCG antiserum, microbiological contamination can
be avoided by the addition to the agar of a preservative
agent such as sodium azide.

In the practice of the invention, melted agar, to which
has been added antiserum to HCG, glycine, and a pre-
servative, is added into an appropriate container and is
allowed to solidify. To be appropriate, a container pref-
erably will be capable of receiving the molten agar and
restraining it in a form such that the agar wiil have a
uniform depth throughout. Also, the vertical walls of
this container preferably will be of a height such that
when the container is completely filled with agar the
depth of the agar does not exceed about ¥ inch. In a
preferred embodiment, small wells of, for example, about
144 inch diameter are punched in the agar. For quantita-
tion the wells preferably are circular, but they may
assume any coaveient form for qualitative purposes. In
other embodiments adsorptive disks are placed in or on
the agar. It is only necessary that the structure em-
ployed be capable of accepting and retaining a test speci-
men in such a manner that any HCG contained in the
specimen will diffuse into the agar upon standing.

If the agar-containing containers are to be covered with
a lid and stored for any period of time, as would be the
case with a commercial embodiment of the invention, the
deposit of water vapor condensate on the surface of the
agar or in the wells must be prevented. It has been
found that such deposit of condensate will not occur if
the surface of the agar is covered with a material such
as Saran or laminated cellophane. Additionally, to per-
mit visual observation of the precipitate which indicates
pregnancy, the container is constructed of transparent or
translucent material, e.g., polystyrene.

The urine specimen employed for diagnosis in the
instant invention ne¢ed not be the conventionally employed
first morning urine. —The use of urine other than first
morning urine is made possible by the application of a
rapid semi-micro concentration technique which forms
a part of this invention. In this technique, to a moderate
volume of urine, ¢.g., one 10 10 ml,, in a receptable such
as a test tube, is added an adsorbent under acidic condi-
tions. An acidified suspension of kaolin has been found
to be a useful adsorbent for this purpose. The HCG
in the urine under these conditions is adsorbed on the
kaolin.- The urine-kaolin mixture is then centrifuged and
the suspernatant fluid discarded. To the kaolin in the
test tube is then added an amount of alkaline eluting

RPN
fluid Whm_\gé_‘ﬁ?wuolume than was the volume * AL A%
of the urine afid which, preferably, containsan acid-¥Te o N

indicator to assure that the resulting mixture is alkaline.
Under these conditions of alkalinity the HCG is eluted
from the kaolin. Although the alkaline kaolin-HCG
mixture can at this juncture be applied directly to the
agar, as by placement in the wells, it is preferable to first
centrifuge the mixture and transfer the supernatant to
the agar, as by pipette.

The instant invention will be more clearly illustrated

it is preferable to adsorb with nongravid human serum. 7§ by reference to the following illustrative examples.
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EXAMPLE I

Preparation of the antiserum

Twenty mg. of a commercially available (Organon)
HCG having 2,275 L.U. per mg. are dissolved in 2 ml.
of water. The resuliing solution is emulsified by the addi-
tion of an equal volume of Freund's Adjuvant. This
emulsion is then injected into a horse subcutaneously at
multiple injection sites. After three weeks the multiple
subcutaneous injections are repeated using a solution
prepared by dissolving 10 mg. (22,750 L.U.) of HCG
in 2 ml. of water. After two more weeks the HCG
antibody concentration is sufficiently high to permit the
use of the antiserum in the practice of this invention.

Five liters of blood were obtained from the horse. This
volume of blood provided 2,700 ml. of serum. To this
2.700 ml. of horse serum was added 2,700 ml. of pooled
nongravid human serum. The mixture was permitted to
stand overnight at 4° C. at which time a precipitate bad
formed. This precipitate was removed by centrifugation.
To three parts of the resulting antiserum were added an
additional two parts of pooled nongravid human serum
and the mixture allowed to stand in the cold (4° C.)
for twenty-four hours. The centrifugation was repeated
and the resulting centrifugate passed through a Seitz-type
filter pad. The resulting filtrate was satisfactory for use
in the subsequent gel diffusion technique.

EXAMPLE 11
Materials employed in test procedure kaolin adsorbent
Sodium acetate oo gm_. 123
Glacial acetic acid _ oo ml__ 750
Water o cmecmccem—ee———m————— ml_. 100.0
Kaolin-Celitel . ccecmmccmaae gm.. 35.0

1 JKanlin of the Oxford-Euglich type and Celite 545inal:1
W./w. wisture are used.

Eluting fluid

One normal ammonium hydroxide containing 10 mg.
of bromthymol blue per 100 ml.

Positive control

This control contains 200 1.U/ml. of HCG (a stock
preparation, Organon, of 2,200 I.U./mg. purity was used)
in glycine-saline buffer (0.1 Molar glycine in 1% sodium
chloride) at pH 8.2 with sodium azide 0.1% added as
a preservative and with 10 mg. of bromithymol blue per
100 ml. present as an indicalor.

Antihuman chorionic gonadotropin precipitin agar

Difco noble a8ar oo gm_. 20
L] 3771 | gm._ 75
Sodium chloride oo gm._ 10
Sodium azide oo e gm__ 1
Water oo e mi_. 1000

pH adjusted to 7.1 with NaOH.

With 3.5 parts by volume of the molten agar prepara-
tion at a temperature of 57° C., there was thoroughly
admixed 0.5 part by volume of the antiserum of Ex-
ample 1, and the admixture was used to fill a rectangular
transparent plastic plate. This plate was internally 1 inch
in width and 3 inches in length wtih vertical sides 8
inch in height and with a % inch flange defining the
outer upper perimeter of the vertical sides. The agar i

the plate was permitted to harden and a series of five’

circular wells ¥, inch in diamcter and 4 inch apart
were made down the center of the long axis of the plate.
Each of these wells had a 10 microliter capacity. The
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surface of the agar was then covered with a sheet of 54

Saran and the plates stored in the refrigerator until
needed.

Hereinafter, in these examples, when reference is made
to precipitin plates, such plates are the plates of this

T 1015619
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EXAMPLE T

Test procedure

(1) Place 2 ml. of clear urine in 10 x 75 mm. test tube.

(2) Add two drops of kaolin adsorbent and mix.

(3) Allow tube to stand one minute, re-mix and centrifuge
for one minute to pack the kaolin adsorbent.

(4) discard the supernatant and drain the tube against
adsorbent tissue.

(5) Add one drop of eluting fluid, flick the tube to
brgak up the kaolin button and centrifuge for one
minute.

(6) Use a capillary tube to collect the supernatant
elluate and transfer enough to fill a well of a precipitin
plate.

(7) Add the positive control to a second well and a
negative control (the negative control being the same
as lxlhe positive control, but without HCG) to a third
well.

(8) Incubate at 37° C. for four hours and observe for
a precipitin reaction which will be seen as a sharply
defined circular zone of precipitation around a well.
The zone surrounding the test specimen well may be
larger or smaller than that surrounding the positive
control well depending on the level of the chorionic
gonadotropin in the specimen.

For the most rcliable test results, the urine specimen
will not be more than one day old and will have been
kept under refrigeration until tested or will have been
fozen if prolonged storage is necessary. The HCG con- -
centration is usually higher in the first morning specimens
and for this reason such specimens are preferred for use
in the practice of this invention, although they are in no
sense esscntial to the successful practice of the invention.

The eluting fluid contains an indicator to demonstrate
that the elution has been conducted at the proper alka-
linity. The eluate, when bromthymol blue is the indi-
cator, must be blue or greensih blue (not yellow) for
satisfactory results.

Overfilling a well may result in a surface deposit which
might be mistaken for a positive reaction or which may
mask a true precipitin zone in the agar below.

While in the foregoing specification, a detailed descrip-
tion of the invention has been set forth for the purposs
of illustration, it will be apparent to those skilled in the
art that many modifications in the details of these em-
bodiments may be made without departing from the
spirit and principles of the invention.

What I claim is:

In an immunochemical test for diagnosis of pregnancy
based on the observation of the visible precipitate which
develops when a specimen derived from urine and con-
laining. human chorionic gonadotropin is combined with
an anti-serum containing antibodies to human chorionic
gonadotropin, the improvement which consists essential-
ly of the combination of the following steps:

(a) preparing crude anti-scrum to human chorionic
gonadotropin by injecting an appropriate animal with
human chorionic gonadotropin and after a period of
time bleeding said animal to obtain said crude anti-
serum,

(b) treating said crude anti-serum with human non-
gravid serum so as to remove from said anti-serum
those antibodies which are non-specific for human
chorionic gonadotropin and recovering purified anti-
serum,

(c) combining said purified anti-serum with a liguid
gel-forming material and a minor amount of glycine
and depositing a thin layer of the combined ma-
terials in a suitable container,

(d) after a gel has formed in said container, providing
at least one well therein adapted to receive a test
specimen,

(e) admixing a urine sample taken from the test
subject with acidified kaolin whereby the human
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chorionic gonadotropin is absorbed on said kaolin,

(f) scparatinz said kaolin from the remainder of the
urine sample,

(g) desorbing the human chorionic gonadotropin
from said huolin by meuns of alkaline cluiing liquid,

(h) depositing said alkaline eluate in said test well in
said container and incubating said container so as
to form said visible precipitate which results from
the combination of the human chorionic gonado-
tropin and the antibodies thereto contained in said
purified anti-serum.
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Pantisernm anti--fotoproiéine. Dans wi promier eviamen, Tes dehnatidlons
ont e placds sane dilation peealaible dans Jes méservores pospeetifa Jues
sEFas ne fronivant pas de riaciion positive ot ©46 FOENDTANICY e Pe-
plissant Jusgui trois fois saecessives Lo viservone corvespeendant (1Y),
Un sérom oo donnant pas de eéaction dans ces conditions esiconsidérd
comme negalil. Les sérams dout Je prewner examen était pusitil ant éLé
. M b} N . -' - o RS ,lv " ° . FY LY N '5 4 %4 ., ]
éprovsés par diintions progeessives dans le but daveoir une idée approxi-
mative sur la Leneur en #,-feetoprotéine.

RisuLtars. — Notre étude porte sur exuinen de 3 425 échantillons
sérigues parmi lesquels 81 cas de cancer primaire du foie, 6o de cancers
d’origine non hépatique et 206 cas d’hépatopathies diverses.

L’ensemble des résultats oblenus est résumé dans le tableau [

En ce qni concerne la spéctficité de Péprenve immunologique et d’aprés
natre protocole de résultats : il semble bicn établi que la ,-fietoprotéine
sérique n’est décelable que chez les individus adultes atteints de cancer
primaire du foie. Cet antigéne embryonnaive est absent du sérum de malades
alteints ausst bien de cancers d’origine non hépatique que d’hépatopathics
diverses, et il n'a Jamais €1é retrouvé chez I'adulte cliniquement sain. .

L'a;-feetoprotéine sérique persiste pendant un certain temps aprés la
naissance (*'), ce qui explique les cas positifs trouvés chez des nourissons.

Lu fréquence des résultats positifs parmi les 81 cas de cancer primaire
de foie est de 79 %,. Le 21 9, de cas négatifs malgré Pexistence d’un cancer
primaire du foie pent étre dii soit & I'absence d’a,-feetoprotéine, soit au
mangue de sensibilité de la inéthode d’'immunodiffusion pour déceler des
twaces d’z,-feetoprotéine.. .

Un cas interessant de notre protocole de résultats est celui d’un malade
au disgnostic de cirrhose au moment de 'examen de son sérum. L'essai
immunologique décelait la présence d'a,-fretoprotéine. L’autopsie de ce
malade, décédé quelques mois plus tard, montra 'existence d’'un cancer
primawre da foic. Cet exemple perinct d’envisager la recherche de V'a,-
fartoprotéine sérigue comme moyen dingnostique de ce type de carcinome.

() Séance du 26 juin 1967.

("} . L. Anerev, B, D. Penrova, N. [ Kunavxova, Z. A. Postxokova ¢t 1. S. IaLiyN,
Trensplantalion, 1. 1463, p. 174,

(*} M. Sranistawski-Binexewarse, Comples rendus, 260, 1965, p. 365,

{1 Par antigine cimbryonnaire nous entendons loute substance humoraie ou tissulaire”
présente dans Pembryon et absenle-@ans Panimal adulte.

(") M. StaxisLawski-Birexcewasa, C. FravssiNeT ot . GrasaRr, Arch. Imimun, Therop.
Exp., 14, 1906, p. 23,

() M. STANISLAWSKI-BIRENCWAIG, Associalion d'untigéne embryonnaires avec I'hépatome
¢! d'autres lésions hépatiqires chez le Ral (Thése Docloral #s sciences, Paris, 1966),

(*) K. Kiminen, J. Houstex, J. Nasorust et J. RADp1, Nalure, 212, 19646, p. §14.

() Y. S. Tatanivov, Vopr. AMed. Chimii., 10, 1664, p. go et 11, 1405, p. 20,

(*j T.e Docteur Mc Gregor et les Professeurs M. Snkale, J. Chabal et P. Menye ont
“eokhiabors, '
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piz Sznomcxc Stupy ofF CHORIONIC GONADOTROPHIN y b
iz mttrference of aureomycin with penicillin oc-  hypothesis that the presence of a bacterio- P .
B ! curs Hot only in vitro but also in mice in-  static concentration of chluoramphenicol, 1)

. oculated with either S. progcnes or K. pneu-  aureomycin. or terramycin may inlerfere with

%3 moniae (7). Mice treated with both penicillin  the multiplication of bacteria. Since peni- !
3 and aurenmycin showed a hicher death rate cillin principally affects dividing micro- i
i3 than did those treated with penicillin alone. organisms such an interference with multipli.
3 It is of interest that not anly chloram- cation might result in interference with peni-

2 phenicol but all 3 of the “newer” anti- cillin action. Future experiments will have g
-¥ bivtics that are widely used clinically. inter-  to explore this hypothesis. ‘
fere with the hactericidal action of penicillin. While striking manifestations of aatibiotic z
& While these azents have certain features in antagonism bave been produced experimen.
. common there is no evidence that they re- tally in mice it cannot be ‘inferred that the A i
= semble one another chemically. To date no  phenomenon may be of importance in the ,;
i evidence hus appeared suggesting that the antibiotic therapy of human patients. It s
2 interierence of these drugs with pemcillin - should be nated. however. that the drug levels

23 ) action is due s a direct' physical or chemital
It .

showing antibiotic antagonism in vitro and
interaction, Other possible mechanisms for

in experimental animals fall in the range com-

J ' thiz “antibiotic untagonism’™ have becn pre- monly obtained in buman body fluids and
5 : : viously suzzested(4.6), 1t might be that the tissues with ordinary therapeutic doses.
o : 3
- .

2 interfering (rugs compete with one another Summary.

Aureomycin and terramycin ine . i

for “receptors” on the bacterial cell. No evi-  terfered in vitro with the bactericidal action- ' f
ps ‘ dence has beep produced directly favoring this  of penicillin against 5. pvogenes and K. prex-
. H possibility.  One drugz might alter the de- monive. The early bactericidal rate was -
T ; velopmental characteristics of the micro- slower with mixtures of aureomycin or terra-
- i orzanizm in such a way as to diminish their mycin with penicillin than with penicillin by
A ' suiceptibility 1o other antimicrohial azemts. itseli.  Ultimately, however. the mixtures
= ' o Al instances of antibiotic antagonism demon-  were more likely to destroy all expused bac-
3 ' stratedd thus far in this lahoratory have deslt teria than were the single antibiotics. Inter-
‘1 1 with an interference of bacterinstatic drugs ferepce was most marked when bacteriostatic
N, i with the bactericidal action of penicillin. concentrations of aureamycin or terramycin
! 2 Most of the data are compatible with the were mixed with actively bactericidal con-
b : - centrations of penicillin,
o L 7. Jawetz, E. Gunnison, J. B, Speci, R. S, and penic R
sy, i Culeman. V. R.. unpublished observations. Received October 13, 1930. PSEBDL, 1950, v73.
.t HE
3 i
T : { :
& R . _ . s s
3 i A Scrologic Study of Chorionic Gonadotrophin. (18263) F
e 2 . . - .
o2 i Leoxarp H. SCHUVLER, RITRIDGE ANDFERSON, SAMUEL SasLaw AND !
? ¢ Cvyrus C. Eaickson. (lotroduced by Douglas H. Sprunt) . R |
- 3 . - From the Depurtment of Pathology, Duke University Mrdical School, Department of B.dfﬂola”-
: z 1 _ Army Medical Depuriment Reseurch and Groduate Scheol. . e s
-y % ‘ . A
r P The antigenicity of chorionic gonadotro- immunized with gﬁnadotroph:c hormones re- :
'3 'é F phin® has been sugzested by Leathem(l), acted with these hormones in a variety of ¥
R & L. Leathem and Rakoff{2) and others. Chase(3) immunological test procedures. CG in urine
o84 A §
ff"% ; i 4 . has demonstrated that the serum of rabbns_,‘ 7. Leatbern. J. B, and Rakofl, A E, dm. J.
. - R "+ Herealter designated as CG. Obstet. and Gymec, 1948 v56, 521
ud: S TR I 1. Leatbem, }. H, J. ClinoEndorrincl, 1944, v4, 3. Chase, ].. Fale 7. a-oz ond Med, 1943, W17, ’
3. ¢ .88, . . . - . - .
f H .- £00. - v : 3T A _ _ i . .
3 } AT : : T :




SEROLOGIC STUDY aF CHORIONIC GONADUTROPHIN 333

- eadiiy detetted Ly various Diolorical meth-
«-x 1f this hormone De antiZenic it 8 con-

These utines were simultancously assaved by
standard bivlogical precnancy tests. The pH

civable that it izt De demonsizated sezo-« and speciiic gravity of each urine was de-

Losically as are ceriain soluble ucterial
Lzilens when present in body  fuids wr
Nefelat4-0).  {n order 1o inmvestizate this
msibility. studies were cunductead in which
15 urine of presn d nonpremmani wy

~ere tested for LG by both biolwre.
ciniiin tests. "‘
Ve,  eee————

Methods. A wial oi 17 rabbits, cach weigh-
ing 2i2-3s ko were injected with “APL™:
This bielogic preparation is a combined ex-
trzct of human placental tissue aml pregnancy
urine which contains 1000  Interrational
1nits (I.U.) or CG per ml. The animals
aere approximaiely equally distribuled with
respect 10 sex.  After a serological base line
was established, the rabbits were injected in-
travenously with 13 LU, of CG for 3 succes-
sive days. inllowed by 20 LU. on the {ourth
dav.  After 5 days rest the dosaze was ia-
reased to 23032 170 and 20C LU, on suc-
cessive days. respectively,  Blaod was ob-
tained 3.0 days adter the last inisction.
Yoliowing this, the arimals were ini-led
arain on the first 2 days of alternsie weeks
with dosages increasing up to 2030 LU,
weekly., They were Bed 3-0 davs {oliowing
the last injectivn of each serics. The sera
from the bleedings were tested by the pre-
Sipitin methad according o the  ioliowing
procedure: the sezam dilutions used were un-
ditute. 1-2, 1.4, 1-8, and 1-1o: O ml of the
scrum was nliced in 3 mm precipitin tubes,
and overlayed with “APL” in concentrations

f 92.5. 123, 250, 300 and 1CCO 1.U. ml

ul
The tubes were incubited at 377°C for | hour-

and then read as 4 ring tes

Antisera which were pusitive in a dilution
ol [-4 or zreater when tested with 02.53 I.U./
ml were used for the detection of CG in urine
irom preznant and nonpregnant womwen.

4. Bacterial ind Mycohe Iniections 01 Man, odited
hv R. J. Dubes. p. ju2.

5. Alewander. B, E. and Rake, G. J. Ezp. Med,
1937, w63, 317,

6. Dochez, A. R. and Avery, 0. T, J. Exp. Med,
1317, wi6, 477,

1 The material fur ths Rudy was kindly suppbed
by Ayerst, McKerna and Harrson.

.
%
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termined prior to testinz.  In 3 preliminary
study of the eifect of the pH of urine upon
the precipitin reaction, it was found that at
or befow pH 4.0 and abuve pH 7.0 it is quite
possible to obtain false or interlering reac
tions. Conxequentdy. the pH of the urines
used in the precipitin test was adjusted. where
necessary, to fall into the range of pH 30
to 7.0.

In order to remove from immune rabbit
sera any facturs which reacted with urines
from nourmal nonpregnant women. the fol-
lowing absurption procedure was conducted.
Each serum showing detectable antibodies
was iested with a group of urines from preg-
nant and nonpregnant women. Known non-
pregnancy urines which reacted with the CG
antisera were used in absorption, These
urines were sterilized by filtration and added
ty the serum in the ratio of 0.2 c¢c of urine
to § cc of serum. Then the mixture was in-
cubiated at 377C for | hour and stored over-
ricnt in the refriyecator. The mixture was
centrifuzed. the supernatant restored to the
original volume and 2zain tested with knpown
noeznancy and nonpregnancy urines.  This
procedure was continued until the zerum no
longer reacted with the test grotp of non-
preenasacy urines, but continued to react with
the known preznancy urines.

Resuits.  Seven of the 17 immurized rab-
bits showed detectable antibodies when tested
with “APL." Six ni the 7 were iemales. The
sera from these rabbits then were used for
the detection of CG in urine by the precipitin
methad. A total of 2835 urines submitted for
pregnancy tests were studied seroluvically,
The results of the precipitin tests in a group
of 33 urines as compared with these obtained
with the Salmon(7) rat test’ are shuwn in
Table I.

On the basis of the large number of “jalse

7. Salman, U. J. Geist, S. H., Salmon. A. A and
Fank. L. L, J. Clin. Endocrimol, 1932, v2. 167

¢ These urines were assayed in the Endoctine
Lahnraiory of the Deparument of Obstetrics and
Gynecology, Duke Hoepital, under the lirection
of Mr. Austn A. Saimwn.
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§34 77 1. SeroLncic STUDY or CiiorioNic GONADOTROPHIN

~‘.T_\R'LE 1. Comparisan nf Trines Tetwl hy
¢

*omaliwen Rat Test ol Procipitin Tosta,

Salmon test

Previpitin Positive Negative T.tal No.
for® urines urines of urines

Pusitire 42 \ 2

Negative 6 25 A

Torula 48 as S5

-
* Anti-CG rabbit serum 4+ patient’s utrine.

TARLE 11, Powipitin Test of Churionie Gonado-
tenphin Rabbit Serum with Urisex from 13 Noee
mal Nompregnant Wowen,

tive renction

No. of urines

Sera
Crade anti-CG
#1R35723
Anti-CG absurled 0 13 A

swram #1%.3/23%
Normul rabbit 0 15
serum

i Positive

Negutive

TABLE 1L Comparien of Urines Teroed by
Frog and Previpivina Teste,

Frog test

Provipitin Ponitive Negative  © Tuoral No,
tiost urines urines of urines

Prsitive 103 [

Nemrative 8 N3

Tutala 1o 4l 2an

positives” in this preliminary study. absorbed
serum was considered necessary for use. The
serum was absorbed as described in the <ec-
tion under Methods.” The result of one
such absorption is seen in Table 1. where it
is shown that although the crude rabbit anti-
serum reacted with 8 of 13 urines from pon-
preunant females. the absorbed serum wus
significantly more specific. Absirbed serum
was then used in the serological testing of an
additivnal 200 urine specimens which had
been assayed by the frog test(8)3. The re-

8 Cutler. J. N J. Lab. and Clin. Med. 1949,
v, 553,

# Veternary Division. Army Medical Depariment
Research and Graduate School, and by Dr. Cornelius

. Bura:, Department of Pathology, Geurzetown Uhni.

versity Medical School.

sults of this comparison are shown jn Table
It

It was desired 1o determine whether the
antibodies which zave a positive reaction with
“APL” were the same as those which reacted
with the urines from pregnant women. Serum
was absorbed with “APL" using the method
described above.  This absorbed serum no
longzer reacted with “APL™ or with the 19
pregnancy urines tested. Similarly, serum
ahsorbed with pregnancy urine failed to re-
act with the 10 preznancy urines used or
with ~“APL.”

Disrussion. The specificity of chorionic
gonadotrophin antiserum is of paramount im-
portance if that serum is to be used to detect
the presence of the hormone. The first series
of 85 urines were tested serologically with
unabsorbed antiserum. Positive precipitin
tests were obtained with 42 of the 48 urines
positive by the rat test: and false positive -
tests were found with 12 of 37 urines nega-
tive by the biclogic methol. In the next
series, 200 urine specimens were tested with
absorbed serum and the results were com-
pared with those of the frog test, One hun-
dred and three of the 109 pregnancy urines
gave positive precipitin results, while 6 of the
91 urines negative by the frog test reacted
serologically, thus constituting 6 false posi-
tives, These results indicate that the cor-
relation between the binlogic and serologic
methods of detecting CG in urine is greater -
when absorbed untiserum is used. Conse-
quently. before the antiserum is used for test
purpuses. it is necessary to determine the
potency and especially the specificity of the
serum. It is not tn be implied that the anti-
gen used in preparing this serum was pure.
1t is conceivable that the antiserum prepared
with a more highly purified hormone prepa-
rativn might give serum of higher potency
and greater specificity. '

The precipitin test was compared with the
Salmon rat test and the frog test. It has
been found that tbe Salmon test as per-
formed at Duke Hospital has an accuracy of
987%. At the present lime, it is not possible
to state exactly the accuracy of the irog test. -
For our purposes in this study we have used
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AprENAL AND LyMPH OwrcaN METABOLISM

the bivlodic test a- a basis of comparison:

chinical histories can be later used o further
AsSESS ACCUTacy.

Included in the scries of urines studied were
<wecimens from 3 patients with hvdatidiform
moles. 1 with chorionepithelioma and 3 with
testicular tumors.  These specimens were
1~ted either by the rat or frog test, and also
Ly the Aschheim-Zondek methud. The sero-
}osical results with these specimens coincided
with the bihln'{icll assaY¥s.

Summary. 1. Seventeen rabbits were im-
munized wita ~“APL" which is a2 combined
extract of humun placental tissue and preg-
nancy urine. Seven rabbits (6 females) pro-

335

duced detectable antibodies. 2. Two hun-
dred eichty-five urines submitted for prec-
nancy tests were lested for the presence of
CG by biological and serological methods.
3. Native rabbit CG antiserum tends to give
many cross-reactions. Therefore, it is neces-
sary to absorb the serum and test it for po-
tency and specificity prior to use in testing
urines for the presence of increased amounts
of CG. 4. It is sugzested that it may be
possible to use this serologic method for the
detection of preynancy; the development of

- an antiserum of somewhat greater specificity

would be advantageous.

Received Seplember 25, 1930, PS.E.B.)M, 1950, v3s.

Relation of the Adrenal to Glycogen Content and Recpmmon of

Lymphoid Organs.

(18264)

Frecr L. StRanp anp Ausest S. GOrDON.
From the Department vf Bivloey, Washington Squire College uf 4rts und Scence,
New York University.

The effects produced by adreral cortical
factors and by epinephrine upon the storage,
breakdowa and utilization of carbohydrate
have been described at length(1-3). Although
siadies have heen made of the influence of
the adrena! uland upon the quantities of
carbohydrate substances, principally  glyveo-
zen, in the fiver. muscle and certain other
orzans(6-S). no attention has been paid to
the part plaved by this gland in the carbo-
hvdrate metatolism of lympboid tissue. This
is surprising in view of recent work which
has shown the importance of the lymphoid
orzans in a varietx of defense reactions within
the body and which bas stressed the influence

1. Boitton, 5. W, aud Sidvette, H., Symp. Quand.
Biod. Cold <prniwg Harbor, 1937, v3, 337.

2. Marrazzi. R. dm. J. Physiol,, 1930, v131, 36.

3. Long, C. N. H.. Endocrinology, 1942, v30, 870.

4. Rusell. J. A, Am. J. Physiol, 1943, v140, 98.

‘5. Inzle. D. J. Proc. Am. Diab, Assm, 1943, v8, 3.

6. Anderson, E. and Berrinz, V. V., Pauc. Soc.
Exr. Biot. axo Mzn, 1940, w43, 362.

3. Coni. C. F. Endocrinology, 1940. v26, 28S.

8. Koept, G. F, Hom. H W, Gemmill, C. L,
and Thurn. G. W._ dm. J. Physiol, 1941, v13%, 138,

1015688

of adrenal cortical factors upon this function
(9-11).

A Kknowledge of carbuh\drnte changes
within the lvmphoid organs, induced by al-
terations in adrenal honmnone levels. might
help to elucidate further the role of this endo-
crine gland in defense mechanisms.  This
report describes experiments dealing with the
chronic efiects of adrenalectomy and cortical
extract or epinephrine administration upon
the glvcogen content of lymphoid organs, the
liver glycogen and the respiratory activity of
these tissues.

Materials and methods. 1. Animals. Fe-
male rats of a hardy, closely inbred strain.
weighing 140-170 g at the time of operation,
were used. The 36 adrenalectomized rats
employed were divided into three groups,
the first of which consisted of 10 rats, to

9. Dougbenty, T. F, and White, A, Endocrinology,
1944, v35, 1.

10. Dougberty, T. F, and White, A, J. Lab. and
Clin. Med., 1947, v32, 58a.

11. Gordon, A. S, and Katsh, G. F, das. Y. V.
dcad. Sa, 1949, v82, 1.
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f';“Sclman(:erst:hatt:mpez11‘13::1:(.»s 8,-Glykoprotein
und Verfahren zu geiner Isolierung

Es 1st bisher nicht bekannt, dcss in der Plazenta und is
Urin von Schwangeren ein schwvangerschaftsspezifisches
Clyoprotein vorkommt. Es ist zwar immunologisch schon eis
Protein im B-Bereich von Schwangerenserum nachgewiesen wordes,

ein Verfahren zu seiner Isolierung Jedoch noch nie beschrieben
wovrden.

. Cegenstand der Erfindung ist ein Verfahren zur Isolierung
des schvangerschaftsspe:ifischen B,-Glykoproteins (abgekllrzt
SPI). ¢as dadurch gekennzeichnet ist, dess das schwanger-
schaftsapezifische By~Clykoprotein aus Plazenta'. sowie dem’
Blut oder Urin von Schwangeren durch Fraktionieren nach
Oblichen Mcthoden 1scliert wird. Ein weiterer Cegenatand der

Erfindung ist das sc%waﬁgcrscbaf*sopezifische B, -Glykoprotein,
gekcnnzeichnet durch eine

clektrophoretische “anderungsgeschwindigkeit
im Agargel im Bereich der Bloclobuline.

309821/0871
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"f,;olnc Bedimentationskonstante von 4,6 S,
. @in Molekulargewicht von etws 100 000,
'<-,01nan Extinktionskoe{fizienten 21” « 11,0 (278 i

1/15 molarer Phosphatpuffer

, pH 7,0)
einen Kohlenhydratgehalt von 26,5 - 29,6 %, davon

10,0 - 11,0 ¥ Hexosen, 9,3 - 10,5 %X Hexosamin, 0,5~
0,6 ¥ FPucose und 6,5 - 7,5 % Neuraminshure.

" Das erfindungsgemsiics hergestellte schwangerschaftsspezifische
8)1-Clykoprotein dient zur Gewinnung von Antiseren. Mit diesen
wiederum kann durc!, immunologische Methoden (Heemagglutinatious-
Hemmungs-Test, Komplement-Bindungs-Reaktion, Radio-Imsunassay,
Latex-Agglutination) eine Schwangerschaft nachgewiesen werden.
Der Nachweis kann mit Serum oder Urin der Schwangeren gefihrt
werden. Eine quantitiative Restimmung von SPI, z.B. mit der
radialen Immundiffusion, kann fir eine Uverwachung der Schwan~
gerschaft von Bedeutlung werden.

FlUr die Herstellung des schwangerschifiscpanifschen Bl~Glyo-
proteins werden zerkleinertie Plazc-ton mit einer schwachen
Salzldsung extrahiert und die mit Liamincothexyacridin-lactat
fillharen Proteinebei eincm pii-vert von etwa 8,C abgetrennt.
Dug im Uberstand verbleibende SPy wird zusizzen mit Gemmn-
glohulin mit Ammoniumsulfat ausgefdllt. Zur Trennung des S
von der Hsuptamenge des Gammaglobulins wird die in reinen
vasser wieder aufgel8ste Fidllung, zweckeiscig nach einer
Yorbehandlung




-".-

‘ eine mmnsm an nlqw
g ,,f’mu»m.nwwnuomm
»unnblml hat sich eine 0,02 molare Pris-o
vhluluro-mtfcrlam vou pi-Vert 5,5
: mhotu&”!htﬂmchloru“‘ﬂ
:.l." 0,05 % Natriumezid enthalten kanm. ndluu
nuu ait Aasoniumsulfat liefert das P, in Wm %
xForm, das Gurch Gelfiltration lnupiolmln utuxt
0-3.50 weiter ;ml.n.lxt werden kann.

wutmn-m‘nuom ) :
';M z.5. 0,075 % Ammoniumhydrogencarbonat. '4
.. elektrophoretischen Auftrennung wird die Dl-hlti’ ¥
g Ges Trigers hersusgeschnitten, mit Amnoniushydrogeis
% oluiert und lyophilisiert. Weitere geoignete Puinrelrifiinig
verfahren sind eine Chromatographierung an DEAT- w
mit nachfolgender Elution mit einem Natriumchlorid-Gredi

und eine Fraktiopierung mit Alkohol, vorzugsweise mit IM 13
Das schwangerschaftsspezifische 8,-Glykoprotein wird 3.
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M / Zeolferung sus Plazsrten

" 150 kg tiefgelrorene Plazenten werden rerxleinert uod ait
- 4 190 Liter einer 0,% ¥igen wilssrigen Katriumchlorid-Lisung
. oxtrahiert. Der EBxtrakt wird mit 2 normslen Natriwshydroxid
et PR 8 eingeatellt und mit 50 Liter sinsr Migen vissrigen v
LBsung von Disminolthoxyscridinlactst {R:vancl®) versstst, X
Wnoh #Iner Vartezeit von 1 Stunde wird der Uberstand, der
i, 988 8Py susmmmen m{t Cammaglobulin enthalt, sbgehedert, mit
= ::v,g‘l foston Natriuachlorid (11 kg) zur Abschetdung des nech
7 in L8subg verbliebenen Rivanols versetst, LU triert wnd ait
. 2649 %, bhzoger auf das Gevichtder Flussigkeit, festen
< MmonSifat yersetzt und gut durchgerinrt. Nach 1 Stunde
wird der Niederschlag abfiltriert. C

500 g des auf dex Filter gesammelter lilederachlags n!:dn in
500 ml destilliertes V'azser geltst wic pecen eine 0, 4 molare
tris-(oxymethyl)~arinomethan (im felguncen mit *Tris® abge-
kll_rtt)-&lnlm-?ufferlvau::g vea ph-Ve:y 7,0, die 0,05 K
Batriumezid enthilt, dialysiert. Die dia2lysierts 3nng wind
ssntrifugiert und der Ubsrstand - ir7 w:t der Sleichen Puffer- . -
18mmg auf 2000 ml sufgsfullt, rit ¢,1 norsaler Batrivahydroxtd. .-
18sung auf pit 8,0 eingestellt wd mit 250 g feuchter DRAR- i
Cellulose eine Btunde verrihrt. -

.t.,

~Sodama wird die DRAZ-Celluloss durch Filtrieren von der Lsmg '
shgetremnt, veimal mit Je einen Liter G,01 molares Tris- g
SalsdlyrePetfer vom ph-Wart 8,0 gewrschen und danech dreing} -
ait 3» 0. M 0,02 nolarge Tris-Salrsiure-Putfer, p 6,9, 8er .
Sv80 % Satriwnchlerid und 0,05 X Netriumatid eathilt, alusard;
BUh Wvetatgten Klusten vird 30 % Ammonsulfet, bezogen e @

~L. %
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¥ Vemndung von 0,1 molarcs Tris-SelzsSure-Pufter pi 8,%
2,0 )]ol Natriunchlorid pro Liter enthilt, unterzegen (200

i, Proteine nochmals wio obon Loschricben mit 30 % fenteq Aoy
2‘ .sulfat ausgofullt,

mc woitere Roix&ng orzielt man durch priiparatiwee Zonencllk“q
”Oreau mit Polyvinylchlorid (PVC) als iriger. Als burfer wirg
oine 0,075 molaro Aumoniumhydrogencarbonatlioesuns (. §,0) wo

Twene
det. Man schncidet nach der elektr. cerectischen 4uttronnung die ’
or g-haltige B-Zune horaus, eluiert mit dem Avweniumhydrogen-

urbocmt-Puffor und lyophilisiert dic Eluate.

- \ L‘i
Piw Trockensubstanz wird in 0,01 wmolarcm Tris-Salssiure-Puffop

g8 7,0, der 0,2 £ Natriunchlorid enthiilt, ¢clést, am DEAE-

Wox (S(lulo 5 x 20 cm) chromatographicert und mat ginew 143 F
‘ 1013%03 von 0,2 bis 2,0 ¢ Natriumchloric in 0,0% wolurom

Balsslure-Puffer pi 7,0 olu’:_l/crt.. Es folgt eime Fillung wiy
‘O,f xtbml ol =5 °c.. Nach Abzentrifugation des ‘1°drschlnm
&ox‘utnnd gogen dostilliortea Wassior salafyed dhl

o Roinheit 90 - 95 %, Dicscs Priporet kam' |
3 soren VYorwendung findon,




unac ‘tl ﬂivunols mit 5 § Natriumchlorid versetzt. Der dab0$
ﬁ.atotlndono Viodorachlng wird abzentrifugicert, deér chrntnnd
. youm Bodiment gotrennt und mit 30 $ festem Ammonsulfat verggtzt
Im Miederschlag sind das Gummaglobulin und das schwangeracbufta-
spoxifioche h‘-clykoprotcin enthialten., Der Nicderschlag viéd

in 0,01 molarom Tris-Salzsliurce-Puffesr pll 7,0 ¢cl¥st, gogen 0,01

molarem. Tris-Salzsiurc-Pufier pli 7,0 dialysiert und anschlieBepd ;

i{ mit DEAR-Coallulosc gereinigt. Uice BRAE-Cellulos ce-Behandlung

wird in 0,01 wmolc:oem Tris-Salzsdvre-Puffer pH 8,0 ausgofUhrs.

Die Blution von DEAE-Ccllulose, dic Gel-Filtration mit Sephadex, - .-

die priépuarstive Zoncnelclktrephor.o., die Reinigung an DEAR-
Sephadox sowie dic Fillung mit Alxe'..)l werden gemdf Boispiel
susgofiuhrt,

309821/0971
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‘ ’Qrtm gur Isolierung des schwenperschaftsspezifischen
/;.‘-mm:'otcina. dadurch gekennzeichnet, dasc das schwanger-
J Mlpel:ithche Bl-—Glkaprotein aus Plezenta sowie deq
Elut oder Urin von Schwangeren durch Frak®icnieren nach
- Gelichen Methoden isoliert wird.

X 70 Schweangerschaftsspezifisches 8 y-Glykeprotedn, ge-
=" ‘kemnzeichnet durch

eine elektrophoretische Wanderungsgescarwindigkeit

im Agargel im Berelich der Bl-Globuline,

eine Sedimcntationskonstante von L,0 3,

ein Molekulargewicht ven etwa 100 (00,

einen Extinktionshoeffizienten E ii = 11,0 (278 =y ;

c .

1/19 zolarer Pnosphotpuffer, pH 7,0)) '

einen Kohlenhydretgehalt von 26,7 - 23,0 %, davon

10,0 - 11,XHexoser, 9,5 - 10,5 Yovoaoming 6,9 -

0,6 X Pucosc und €,5 - 7,5 % hrour ~lasiore.

3. Verwendung von schwangerschaftscpezifisalen b;-Glykoprotein
als Reagenz und zur Cewinnung von Antiscr:in ols Reagenz zum
Rechweis und zur Uberwachung ciner Schwanrzeischaft.
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of fuel i a tuel control. The 1307 and
fucl controls seek o regulate tuel
12 function of the mass obar flowing
xh the engine. Both controls are re-
sive to variations in engine speed to
de a signal that is a function of speed
naddition, both are responsive to en-
operational  parameters based on
erature and pressurc of the air to pro-

juel flow as an ulumate funcuon of

ar flow. Infringement is clear, as
the MFC and 1307 fuel controls per-
 wbswantally the same funcuon uuliz-
abstantially the same mechanism in
antially the same manner.
ce. in this case, the claims of the
Jpatent are not 10 be narrowly con-
din light of the prior art or the Mock
fcation and file wrapper, the nal
ssoriginal opinion with respect 1o in-
ment will not be disturbed. Inde-
ot of that conclusion, the issue has
reviewed in the light of the record in
se, including the briefs of the parties
;were before the court. I hold that in-
ment has been established.
b respect to the broader claims 1, 3,
3. infringement does not depend
resort to the doctrine of equivalents
these claims do not contain the
s’ language. These claims, being
ir than the claims sought to be nar-
| are infringed by the accused de-

gplemental Conclusion of Law

w the findings of fact and opinion
wne 19, 1975 and the supplemental
«w. supplemental and additional
g of fact filed herewith, all of which
ade a part of the judgment herein,
art concludes as a matter of law that
sms 11, 24, 25, and 28 of Kunz Pat-
0. 2,720,751 are invalid, wherefore
sition is dismissed as to that patent,
dcdaims 1,3,4,5,7,8,11,12,13, 14,
7ol Mock Patent No. 2,581,275 are
ad infringed, wherefore defendant
k for infringement of that patent.
dingly, plainulfis entitled to recover
dgment is entered to that effect. The
a of recovery is reserved for further
«dings under Rule 131(c).

dings omitted. ]
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Patent and Trademark Office
Board of Appeals

Fx parte Krenzer
Opmnion dated Juhy 31, 1978

PATENTS

1. Patentability — Utility (§51.75)

Significant use for invenuon claimed
must exist i order to sausfy utlity
requirement of 35 US.C. 101 claimed
compounds that are described as exhibit-

ing herbiaidal activity are disclosed to be
“useful.”

2. Patentability — Ultility (§51.75)
Examiner may require further assurance
of usefulness where reasonable doubt ex-
ists as 1o whether invenuon will funcuon as
stated, notwithstanding asserted uulity.

3. Patentability — Utility (351.75)

Pleading and practice in Patent Office
— Rejections (§54.7)

Examiner who disavows any finding that
asserted utility which, on its face is not
contrary to generally accepted scientific
principles, is unbelievable, improperly im-
puted burden of proof to applicant; exam-
mer's unsupported skepticism as 1o
claimed invention’s utility does not pro-

vide legally accepiable basis for rejecting
claims.

4. Specification — Sufficiency of disclo-
sure (362.7)

Specification that discloses invention in
such manner that one skilled in art would
be able to practice it without undue
amount of experimentation need not con-
tain working example.

5. Pleading and practice in Patent Office
— Rejections (§54.7)

Specification — Sufficiency of disclo-
sure (§62.7)

Patent and Trademark Office Board of
Appeals does not sustain rejection under
35U.5.C. 112 on ground that specification
fails to set forth best mode contemplated
by inventor for carrying out invention, ab-
sent cause to suspect inventor of conceal-
ing any information as to what he feels is
preferred embodiment.

Particular patents — Herbicides

Krenzer, 1-Thiadiazoly L-5.
Acylimidazolidinones, claims 1-10 al-
lowed.
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Ex parte Krenzer

199 USPQ

Appeal from Group 122

Apphcauon tor patent of John Krenzer,
ScriurNu. 571,400, tiled Apr. 25, 1975,
From deasion rejecung claims 1-10, ;\pl;li-
cant appeals (Appeal No. 310-20) Re-
versed.

Robert . Schwarz, Chicago, L, lor ap-
plicant.

Before Witherspoon and Milestone. Ex-
aminers in Chief, and Pellman, Acting
Examiner in Chief.

Pellman, Acting Examiner in Chief.

‘This is an appeal from the examiner's
decision finally rejecting claims 1 through
10, all of the claims n the application.

The subject matter on al) al relates to
various 1-thiadiazolyl-3-acyloxy-1,3-
imidazolidin-2-ones (claims 1-8), a herbi-
cidal composition containing a compound
of claim 1 (claim 9), and a method of con-
trolling weeds by contacting them with a
herbicidal composition containing a com-
pound of claim 1 (claim 10). To dlustrate
the subject matter before us, claim 1, the
only independent claim, is reproduced as
follows:

1. A compound of the formula

?-!-n'
n‘-ﬂ d — " r’
\8/ \ 2
¢ % -0
:

wherein R! is selected from the group con-
sisting of alkyl of up to 3 carbon atoms,
cvcloalkvl of from ; to 7 carbon atoms,
lower alkenyl, lower chloroalkyl, lower
bromoalkyl, lower alkoxy, lower alkylthio,
lower alkylsulfonyl and lower alkylsulfinyl;
R s selected from the group consisting of
lower alkyl, lower alkenyl, lower talaokkyl
and

ll

R

I
-¢c-¢C
le

wherein R and R? are cach seleefed from
the group consisting of

hvdrogen and atkvl of up o 3 carbon
atoms; and R’ is selecied }mm the gron

consisting of lower alkenvl, lower h.llnur
kvl, lower alkvnvl. lower alkoxvalkyl,
cycloalkyl of trom 3 1o 7 carbon atoms and

H(s-n)

——(CH2) g

Xa
wherein X is selected trom the group con-
sisting of lower alkyl, lower alkoxy,
halogen, lower haloalkyl, nitro, cyano and
lower alkylthio; nis an integer from 0 10 3;
and m 1s the integer O or 1.

We note, in passing, that in claim 2,
which depends upon claim |, the term **5-
acetyloxy™ has no proper antecedent basis
in the definition of “R3" in claim 1. See 37
CFR 1.75 (c).

No references have been cited.

All of the claims stand rejected “under
35 USC 101 because the record provides
no reasonable assurance that the claimed
compounds will function as alleged™ (An-
swer, page 2).

We shall not sustain this rejection.

{11 Itis axiomatic that, in order (o satisfy
the utility requirement of 35 USC 101, a
significant use for the invention claimed
must exist. Brenner v. Manson, 383 US
519,86 S. Ct. 1033, 148 USPQ 689; In re
Joly et al, 34 CCPA 1162, 376 F.2d 906,
153 USPQ 243. Clearly, the presently
claimed compounds are disclosed to be
“useful” since they are described as exhib-
iting herbicidal activity.

{2) However, notwithstanding an as-
serted wtility, an examiner may still require
further assurance of usefulness where a
reasonable doubt exists as to whether the in-
vention will function as stated. Such doubt
has been held reasonable where, for exam-
ple, the invention has been characterized
as “highly unusual,” In re Houghton, 58
CCPA 732, 433 F.2d 820, 167 U% 687,
as “incredible,” In re Citron, 51 CCPA
852, 325 F.2d 248, 139 USP(%.’)IG. or as
“100 s lative,” In re Eltgroih, 57
CCPA 833, 419 F.2d 918, 164 USPQ 221.

In his Answer, at page 4, the examiner
explicitly disavows any finding that the
utility herein is unbelievable. %-lc states:

“Here, the Examiner does not take the
g:gnion that the herbicidal utility is un-
lievable (although it is ‘unexpected').

) =
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The Exanuner's posinon here is that ap-
plicant has failed 1o provide the record
with any basis ac all for any finding. one
way or the other, about the belicvabiluy
of the uuluy.”

(3] Regarding the above. the examiner
has improperly imputed the burden of
proof to appellant. However, the court has
already passed upon essentially this same
matter, albeit” with respect to “enable-
ment,” and s holding appears 1o be
uniquely applicable herein. Thus, aten.
tion is directed to the decision in In re Mar-
2occhi et al, 58 CCPA 1069, 1073, 439
F.2d 220, 169 USPQ 367, 369, cited by ap-
Fcllam. wherein Judge Baldwin, speaking
or the court, stated:

**As a matter of Patent Office practice,
then, a specification disclosure which
contains a teaching of the manner and
process of making and using the inven-
tion in terms which correspond in scope
to those used in describing and defining
the subject matter sought to be patented
must be taken as in compliance with the
enabling requirement of the first para-
graph of §112 unless there is reason to
doubt the objective truth of the state-
ments contained therein which must be
relied on for enabling support.”
Although the Marzocchi et al decision

subsequently acknowledges thal, in some
cases, a statement, on ils face, may be con-
wary to generally accepted scientific prin-
dples, such exception is not involved here-
n. Instead, we have before us the type of
sbject matter and associated circum-
sances described in In re Gazave, 54
CCPA 1524, 1530-1531, 379 F.2d 973,

154 USPQ 92, 96, as follows:

“Appellant’s discovery here does not

ar Lo us to be of such a ‘speculative,’
struse or esoleric nature that it must
be considered unbelievable, ‘incredi-
ble.” or ‘factually misleading.’ Nor does
operativeness appear ‘unlikely’ or an as-
sertion thereof appear to run counter ‘1o
what would be believed would happen
by the ordinary person’ in the art. Nor
does appellant’s field of endeavor ap-
710 be one where ‘little of a success-
Elanalure has been developed’ or one
wvhich ‘from common knowledge has
bng been the subject matter of much
dumbuggery and fraud.’ Nor has the ex-
miner presented evidence inconsistent
wih the assertions and evidence of
rativeness presented by appellant”
flootnotes omitied).

Consonant with the foregoing, the ex-

sixer’s unsupported skepticism as 10 the

1015699

utihty of the claimed mvennon does no
provde a legally acceprable basis tor re-
jeching the claimms. Tois suggested that, in
hightof the above, the exammer mas bener
appreciate the perunency of the holdings
in Ex parte Kenaga, 189 USPQ 62 and 190
USPQ 346.

All of the daims also stand repedied
“under 35 USC 112 because the specifica-
ton herein fails 1o set forth the best mode
contemplated by the inventor of carrying
out his invention™ (Answer, page 4).

[4] From the examiner’s explanation of
his rosiu’on. it appears that he is errone-
ously equating best mode with working ex-
amples. However, a specification need not
contain a working example if the invention
is otherwisc disclosed in such a manner
that one skilled in the art will be able 10
practice it without an unduc amount of ex-
perimentation. In re Borkowski et al, 57
CCPA 946. 950, 422 F.2d Y04, 164 LSPQ
642, 645. We have no doubt that the inven-
ton at issue is disclosed sufficienty to
comply with the criteria set forth in Bor-
kowski.

[5] Inresponse to appellant’s citation of
In re Glass, 492 F.2d rffs 181 USPQ 31,
the examiner points to the siatement
therein that failure to set forth any mode is
equivalent to non-enablement. We invite
attention, however, to the very relevant
discussion immediately following the sen-
tence to which the examiner refers. Said
discussion quotes with approval from In re
Gay, 50 CCPA 725, 7fl, 309 F.2d 769.
772, 135 USPQ 311, 315, which states. in
part, that the best mode provision |B]:

“® . . requires an inventor to disclose
the best mode contemplated by hum, as of
the time he executes the application, of
carrying out his invention. Manifestly,
the sole purpose of this latier require-
ment is to restrain inventors from apply-
ing for patents while at the same time
concealing from the public preferred
embodiments of their inventions which
they have in fact conceived.”

“As we view portion [B], we think that
aninventor is in comphiance therewith it
he does not conceal what he feels is a
grzfe.r'x:ed embodiment of his invention

Since, in this case, we have no cause to
suspect the inventor of concealing any per-
tinent information he may possess, we
shall not sustain this rejection.

The examiner's decision
claims 1-10 isreversed.

Reversed

rejecling
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2] DEVELOPMENTAL BIOLOGY (includcs Embryology}
(e

cere and function in the developing retina of the frog 'J'LPO_“‘-
; ;.._'r_g_smg 3671 0. §%-102.  (tus. 10.u.--The lst
i::nunognphic response to light in developing tadpoles (1ana
.q w25 3 purcly cornca-ncpative slow potential which
© “iacnded in time of Istappearance 2ith the 1st appearance of
‘;'n-c“pﬂ’l’ outer segments as rivealrd by electron microscopy.
s stage (6-7 days alfter feriitization) L receplors possesscd
. ~1A,»n-.al number of developing ouler Svament wska, which are known
.wse the visual plgment molecules. The tnner seyments, in turn,
'.-'sstd al; the structural componcnts typical of the adult receptor
~!~'o signs were noted of receptor synaplic su.-uc(urcs or of the
T slexiform tayer. The visual receptors at this stage of develop-
.. are able to gererate a poteatial in response to a hyht Nash,
. areurabdle to propacate this excitation inward to the neuronal
.es. The initial nerative potential may be, therefory, an isolated
plor potential. The appcarance of the positive putential somewhat
“cr 1n development was corrclated in time with the maturation of
R rcceptor synaplic apparatus, The corrclation in times of appcarance
e positive po(cnlizl and the mature synaptic appuatu; confirms
_rier resuits with R. catesbeiana, a species characterized by a
-wer rate of development.

-3485. HOFMANN, R., H. FRIEMEL, E. BEIIM, and J. BROCK.
«sv.-Fravenidin., Rostock, East Ger.) Imn:mnchennsche Unter-
.ehungen zum Problem der “pregnancy zone™: UL _,\nal‘yuk
k-1:,,:21'5::h:lﬂstypis::tu:r Antigene. [fmmunochemical investirations

- e preblem of the prepnancy zone. M. Analvsis of pregnancy-
ARCH GYNAEKOL  208¢3): 253-205. Ulus,

~cal antigens. J -
Y |Engl. sum.]--By mcans of immuno-diffusion according lo
«.:hterlony and of immunoclcctrophoresis after Scheidegger 5

crpancy-typical antigens in the sera of pregmant women, ;n serum
 we unbilical cord, in the serum of puerperas and in amniolic
‘.id were found using absorbed anti-pregnant women inmmune scrum
.-¢ absorbed anti-placenta immune scrum and a mixture of both
-mune sera. Using the mixture of immune scra with immuno- )
.ccirophoresis 3 antigens in the serum of pregnarnt women, 1 antigen
- tne serum of umbilical cord, 2 antigens in the serum of puerperas
-42 antigens in the amniotic fluid were precipitated. The elec(ro-.
: -retic motilities of the pregnancy-typical anticens and their distribu-
28 within the examined substances were tatulated. Sera of 100
‘eenant women were examined immunoelectrophoretically for the
:csence of pregnancy-typical antigens by means of absorbed anti-
fesant women immune scrum and absorbed anti-placenta immune
rotr. The loss of immunogenle acuvily in temperatures of 56 C
: some pregnancy-lypical antigens from scra of pregnant women
=4 sera of the unbilical cord examined.

- 1#4%6. HOFMANN, R.,J. BROCK, and H. FRIEMEL. (Univ.-
rauenklin., Rostock, East Ger.) Immunchemische Uniersuchungen
-.m Problem der “pregnancy zone”. I[V. Nachweis schwangerschafts-
sischer Antigene in proteinfraktionen manschlicher placenten.
.w»wunochemical investigations on the problem of the premmancy zone.
.__Demonstralion of pregrnancy-typical antiens in protein fractions
“Raman placentas ] ARCH GYNALKOL 20810): 266-2/8. Ulus. -
TI<-An extract Irom 3 human placenta can be {ractionated by means
*salt-precipstation, pel-chromatography with Scphadex G-200 and
~.¢ axchangv with DEAE-Sephadex A-50. 1n 4 placental fractions
s tyacal of pregnancy are found.  The human placenta is
tavle fur obtaining antigens and production of mono-specific
7'une BEra against pregna.ncy-typical proleins.

"345%. GRAHAM, R. W., and R. J. SCOTHORNE. (Dcp. Anat., Univ.,
- w-astle upon Tyne, Engl., UK.) Calcium homcostasis in the foctal
*3 rir . QUART J EXP PHYSIOU COG MED SC1_55(1):  44-53.
-+ 19T --Plasma total Ca levels were studied in pregmant guinca
8 &2 Uherir fetuses from 20 days of gestation to term. Between
= and 33-39 days the {dtal plasma Ca falls from nearly the
certal level (9.6 mg/100 mit to 5.5 mg 100 ml. Thereafter the
! Ta3ma Ca rigeg, reaching the matermal level at term. No trend
“ %18 e maternal levels. Fetal skeletal ossification was studied
¢ 4N 3litarin stajn technique. Ossiflcation conters appeared first
T % ttaeie, face and skull at 26 days of gestation. Alter 27 days
** 7 "l plagma protein = | g 100 ml) there is a steady rise
(St raura protein Jevel and at term fetal and maternal levels
"_" V- Tatel; equal. Ietween 41 days gestation and term fetal
T v.ostently more acid than maternal blood and has a higher
. . *'""™on}and lower 302, There 13 no evidence of 2
° “*anpe during pestation in pif, pO2 or €Oz In cither
. 'f'al llood. The fall in feta) plasma Ca brtween 28 days
.. Y erstation may be due to caleification of the fetal
77 W (yl] egtablishment of Ca homeoslasis in the fetus.
' lanma protein concentralion or fvtal paralhyroid
“raint for the risc an fetal plasma Ca after 33-39 cays.

D

* 7,03, (s1. rartholomew’s Hosp. Med. Coll., London,

* velopment of the buman wrist juint duringe the
T Iu.% Totwol: 499-31C. fhus,  1970.--Tlecent
i1 4 have reveated that the hominoid ulna has become

~ied from direct articulation with the carpus by
" intoevening intra-articular mendscus, which (n

1015100

79455-19461

ibdons contains a bony lunula. In man thiy meniseus has merged

with the triangular articular disk, forming a confluent proximal arlicular
surfacc and constricting off a diverticului of the synovial raciocarpal
cavity, the prestylowd recens, which may lodee the vinar stylowd process,
The present study reassesses the development of the henuan (bl

Joint in the Hyht of these findings, latiaily scparate fiadiosca, ' o8,
radiolunate and ulnotriquetral synovial cavilics conmunicd’c 190 { ey

a sangle continugus wrist jomut cavily; the prsotriquetral cavity . at first
independent, frequently establishes continuity with the wrusl juint

cavity, the normal condition in most Primates. Alter the 60 mm

crown rump stage the ulna withdraws from the carpus and an intervening
meniscus and presiyloid recess are claborated, In 2 number of
specimens a cartilaginous nocule, the so-called wntermedium antebrachit,
was obscrved adjacent to the ulnar styluid process. There is little doubt
that this nodule, which may ossify, is homologous with the gibbon lunula,

t 79459, OLLERICH, DWAYNE A, and EDWARD C. CARLSON.
{Univ. N, Dak., Sch. Mcd., Grand Forks, N. Dak., USA.) Ultrastructure
of intranuclcar annulate lamellae in griant cells of rat placenta. J
ULTRASTRUCT RES 3003 4): J1T-322. Uius. 1900 .--The ultra-
structure of intranuclear annulate lamellae (IAL) in placental giant
cclls of the rat was studied. Placentac, taken from Sprague-Dawlay
rats on day 9 through day 14 of gestation, were fixed in 3% glularalde-
hyde, postfixed in 1% osmic acid and emUedded in Epon. IAL were
rare in 9-day specimens and usually consisted of short lamicllae
closely associated with the internal nuclear envelope. They increased
in frequency and sizc with time and becamme quite obvious in thick
sections stained with toluidine blue., Electron micrographs revealed
curved, lincar, or branched profiles of LAL up 10 8 4 in length,
Continuity of their membranes with the internal nuclear membrane
was occasionilly evident. The pores of the LAL measured 1100-1600
center-to-center and contained central dense granules. The AL
were surroundcd by a moderately electron-opaque matrix in which
granules 100-150 A in diamcter could occasionally be observed. Inl
specimen IAL were in direct contact with 2 nucleolus. Here granules
140-160 A in diameter were arranged around the periphery of the
IAL. These granules were scparated [rom the LAL by a sleeve of
matrix. The significance of these vbservations as rclated to the origin
and function of IAL is discussed.

t 79460. VAN LIMBORGH, J. (Anat. Inst., Univ., Amsterdam, Neth.)
Die primare Asymmetrie der Gonadenanlagen bei der Ente.  [The
primary asymmetry of the wonadad primordia in theduck.] Z ANAT
ENTWICKLUNGSGESCTE — T30(1): 37-79. Hus. T970. [Engl. sum.}
-+In preceding experimeatal studics it was shown that the tendencies
towards asymmetrical gonadal development arc located within the
gonada) primordia themscelves. This asked for a detailed analysis of
the activity of the cortical and meduliary territories of the primordia.

. As an adequate criterion for the activity was choscn the number of

primary germ cells present in these areas. A total of 220 embryos
were studicd. The stagces of development varied from stage 16 to
stage 27 according to the classification of Hamburger and Hamilton
(approximately 75-140 hr of incubation). The 108 embryos of the
stages 16-20 were of unknown sex; the genetie sex of the 112 embryos
of the stages 21-27 was determined according to the method of
Ishizaki and Kosin. The results of the germ cell counts and of the
calculations concerning the proportional distribution of the cells are
summarized. In the embryos of stages 19-21 the normal germ cells and
the degenerating and the dividing germ cells were counted. Up until
stage 18 the 2 gonadal primordia develop identically in every respect.
During stages 19 and 20 (37-42 somites; approximately 90-97 hr of
incubation), however, the right cortical area (germiral epithelium)
thins off. The germ cells slighlly increase in number on the left
side while decreasing un the right. The resulting asymmetrical
distribution of the germ cells is due to a process ol degeneration which
prevails on the right side. From stage 21 until stage 27, whon the
histological sexual differentiation of the gonads scts in, in all embryos
both the right and left cortical areas thicken apain and the number of
primary germ ‘cells steadily increases. During stages 22.27
(approximately 105-140 hr of Incubation) the degree of asymmetry
{s much more pronounced in the fomale cmbryos than in the male
ones. This sex difference as to the bilaleral germ ecll distribution
which is mainly due to differences in Lhe proporiional nuinbers of
the germ ceils in the cortical arcas, can be considered the 1st sigm
of gonadal scxual differentiation. Another frature obscrved during
the entire perlod under investigation is that the germ cells In the cortical
arcas conlinuously incrcase more rapidly than those in the medullary
arcas. This phenomenon was cncountered in the right and left gonads
of both female and male embryos. Finally, no signs werc noticed
indicative of the cxistence ol a cortico-medullary antagonism,

e gonadal territorics probably develop independently of one another,

“al least betwcen the stages studied.

1.79461. SALZER, PETER, and KARL THEILER. (Anal. Inst. Unlv.,
2urich, Switz.}) Ubcr eine besonderc Klappe am Ductus venosus
Arantil bei der Maus.  [On a special valve in the duclus venosus
Arantii of the mouse.] 2 ANAT ENTWICKLUNGSGESCH  130(1):
51-093. Ulus. 1570, [Enpl. sum.}--A valve is present on the right
side a1 the ductus venosus, at the site of its junction with the inferior
vena cava. I separates the ductus venosus from the nnddie and left

.
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sow® and a suftable treatment.! VLAAMS DIERGENEFESKT
'\;‘tﬁgs‘c‘ln‘i( AT TICTO UGS 100 [Erel, summ,|--1In the 1st
of 2 bicornual prolapses as incision was made 1n the pratapeed dorsal
vaginal wall thresch which the total mass was manipulated back into
the abdominal cavity, In another similar case, probably of longer du-
ration, the prolapscd ulerus was amputated, The 3rd case was a spe-
clial case of prolapse of the vapina during parturition with an cmp.h.-
coll of the ripht uterine horn protruduy: through a vaginal laceration.
Here laparatomy was necessary, All 3 sows recovered and raised their
litters.--P. L. W.

$2053. TOYAMA, KIYOKO and TOMONOR! IMAMICHL, (Ec. Vet.-
Zootech, Nippon, Nippon, Jap.) [Recherches fordamentales sur lc Rat
4’ "Hydro-testis™: 1. Delaillance de Virilite chsz ic Rat d* "l!.ydr?-
testis.” [Fundamental rescarch on the rat with !3\_-:_152155_('15: 1.
virility doficiency i rats with Lvdro-tcsis,] BULL NPPOR VET
ZOOTECIT COLL 19, 17-20. 1§11 (@ Jap. with Fr. summ.}--in a
colony of Wistar-Imamiclii rats animals with 'hyc‘!ro-lcsus" were just
as virlle in appearance as normals, but their testicles showed signs
of extreme alrophy and had a brownish color like tl.."u obscrved m‘hy-
pophysectomized animnals. The mating of 2 m;lcs with hvdro-testis
and 30 females did not result in any pregnancies; 25 of these females
were then mated with normal males and became pregnant normally,
The S other females had a genital tract for which dxss;cuon revealed
no abnormalitics., Although male rats with hydro—te_sus manilest nor-
mal copulatory urges, they do not induce pregnancy in the rgm;'le;.

52054, TOFFIA, G., J. SCHULZ, 1. STUBBE and A. RICHTER. .
(Margarcte-Blank-St. 8, 701 Leipzig, Fast Ger.) Bezichungen zwischen
Nachgelurtsverhaitung und Schwerpeburt beim Rind. |nclntions between
retention of [etal membranes and difficult births in catile, T
VETERINAERMED 20/10: 047<635. [DTL TEnel and Russ. summ.]
-=The frequency of retained fetal membranes is reported with reference
to evaluationof 82 difficult births. A brief infroduction concerning
the ctiology and pathopencsis of retention is followed by an atiempt to
establish correlations between the percentages of obscrved cascs of
relention of fetal membranes in conncction with different obstetric
diagnoses as well as with reference 10 various therapies, absence of
brucellosis, vitality, freshness, and weight of calves.--P, L. W,

£2055. YAMAGAMI, TAKESHI, TOSHIAKI HASHIMURA, MASAKATSU
ABE and AKITSU TSUNAWARD. (Dep. Ovstet. Gynecol,, Kurume Univ,
Sch. Mcd., Kurume, Jap.) jAbnormal delivery and sonic tentative cura-
live procedures for it.| J KURUME M1 ASSOC  JA(6T: 583-580.
NMus. 1371, [In Jap. with Engl. sumin, }- -Problems in management of
abrnormal detivery in clinica) practice are discussed.--P, L, W,

52056. RITTENDACH, P. (Sek. Tierprod, Vet,, Ka|rl-!\!arx-Univ.,
eipzip, East Ger.) Diphallic Leimy Hauskaninchen, [Diphallia in the
:onrcsfi'c rablit.] 2 VERSUCHTIERK 13(3): 167-163, MMus. 1971,
|Engl. sumim, |--A rarc obscrvation of diphaliia totalis s, perfecta in
the domestic rabbit is described. This anomaly was accompanied by
a subtotal duplication of the urcthra and was not followed by functional re-
duction of reproductive ability or morphological alterations.--P. L. W,

$2057. TERZI, IGINO and SERGIO BORDINO. (Osp. Maria Vittoria,
Div. Ostct, and Ginccol., Torino, Italy.) Limiti e possibilita neila diag-
nosi di gravidanza protratta con I studio della citolorit delle membrane
ovulari, [Limils and possibilities of the diacnosis of grolonized prec-
nancy with The evotemical study of fetal membrancs.] G BATTERIOL
VIROL TMMUNOL ANN OSP MATUA VITTORTA TORINO - 63(11712):
987-996. 1970{rccd. 1971).--Following a description of the cytological
changes in the memurances surrounding the [rtus and the amniotic fluid
during prolonged pregnancy, the use of amnioscopy in the clinical diag-
nosis is discussed, Of the 35 patients studied, 21 showed signs of
prolonged pregnancy usinug amnioscopy, and the condition was verified
ia 17 nconates. The use of Lhis technique can, with other clinical
methods, atlow for proper therapeutic sclection for inducing dirths
Wvereby preventing pre-natal and neonatal mortality.--G, M. H.

%2058, DAYANOV, F, V. K voprosu techeniva involyutivno-atrofi-
*heskikh zabolevanii vul'vy [kraurez, leikoplakiyal, {Treatment of in-
*alutional-atrophic discases of the vulva (kraurosis, Ieuknplakial,
TRTGITR MEIT INST 2300 2205, 1960, Transhated (rom REF ZH
“Th vyp OBSHCH VOP PATOL ONKOL, 1970, No, 4,53.1121,--
 werty-onc patients were treated for involutiomal-atroptic discases
¢ *bte: vulva, lasting between 3 mo, and 23 vr, The treatment of neuro-
*"larmont] vulval involution included conservative measurces and
* e plepovacaine dencrvation of the vulva, The latter method was

*=4in 11 patleats unaffected by conservative treatment, The use of

“** sl-novocdine block produced a full cffeet in 6 patienls, manilested

" sagpearance of pruritic paresthesia, normalization of the well-

® of patients, normal consistency andd sofluess of the vulvar jissues,

‘~gression of parakeratosis, .
--(Courtesy NSF PL 83-480) 1971, P. L. W,

%5, KOLGANOVA, N, S, lzmencniya soderzhaniva kaliya 1 na-
"' ¢ xpovi | moche posle massivnoi krovopoleri, nastupivshei vsled-

J

—

TIONATSH

stvie akushersko-gmecknlogichesknl patoloeli, [Chances In the content
of patassium and so-lium in the blaod and urine aller massnve blond
Toxs oécuriine a8 Uic resuli ol ahsteimiesgvnecoloracal patholis. ]
ARCRTGINEROT 360 T30, 71070 h gl sunim.J=- ihe content

of X and Na in the blood plasma and ervthrocytes, as well as in the
diurnal urine, was studied in 40 women who sustained 2 massive blood
loss. In 18 women the blood loss (30-46 il ki) occurred as the resuit
of disturhed tulal pregnancy, in 22 (30-76 ml- k) = obstetric pathology.
The concentration of cations was determined by means of llame photo-
mctry. Massive blood loss was accompanied by tie development of
hypokalemia, hypokaluria and hyponatriuria, Sunultancously the con-
centration of K decreased in crythrocytes.--pP, L. W.

52060. AILAMAZYAN, E. K. {Dcp. Obstet, Gynecol., 1. P, Pavioy -
wsl Leningr, Med, Inst,, Leninerad, USSR.) Nekotorye osobennosti
sokratitel'noi deyatel’nosti matkl zhenshchin pri tazovom predlcztanii
ploda. {Some characteristics of contractile activity of the uterus of
wonien in pelvie presentation of the fetus. | AKUSIT GINEROL ™ 30id):
M6-11, I1970,--A study of 129 pregnant women showed that in pelvic
presentation there was no tendency for the frequency, duration and in-
tensity of uterine contractions 1o Increase with the progression of preg-
nancy. The frequency was considerably less than in parictal presenta-
tion, and in somc cases of pelvic presentation contractions were not
registered during pregnancy. With labor the frequency reached the
values registered for pariclal presentation, Discoordinated contractile
activity occurred in 4C7, and myometric insulficiency in the form of
weak labor activity was more pronounced in 37.1%, compared to parie-
tal presentation. When the fetus was turned from the pelvic 10 the parie-
lal end the nature of coniractile activity did not change, The lack of
growth in myomeltric activity and lack of differentiation between dif-
ferent forms of pelvic presentation and preventive rotation may be as-
sociated with incomplete functioning of the nerve receptor apparatus
of the uterus, usually due to structural-morphological changes in the
tissues of the uterus.--N. L. G,

PHYSIOLOGY AND BIOCHEMISTRY

t 52061. GUPTA, P, K., PARVATI K. MALKANT and KAMAL DHASIN,
(All-India Tnst. Mcd. Sci,, New Delhi, Dethi, India.) Cellular resparce
in the utcrine cavity after 1UD insertion and structural channcs af The
TUD, CORTRACEPTION &6} 375-381. Tius. IO[reed, 19T
-The morphology of the exfoliated entometrial cclls was studicd with
the objuective of clucidating the mode of action of an intrauterine con-
traceptive device [IUD]. The loosc cellular material accumulated in
the ulerine cavily and on the surface of the IUD was studied in 50 vomer.
The device had been in use for perlods of lime varying from 24 hr lo
84 mo. The presumced biologically inert IUD material scems to pro-
voke an acute inflammatory response which is probably the foreruncer
of macrophage accumulation, The macrophages appear about the thisd
day after the 1UD inscrdon and progressively increase in number in
proportion to the duration of usage. Cytomorphological changes were
obscrved in the endocervical smears. Structural changes in the ILD
ftself also occur.

t 52062, DOHN, H, (Dehringwerke AG, Marburg, West Ger.) Nachwels
und Charakterisicrung von Schwangerschaftsprotelnen in der measche
lichen Placenta sowic ihre quantitative immunologische Bestimmusz im
Serum schwangerer Frauen. |[Detection and characlerization of pree-
paucy profeins in *he human placenia  Gwl thaiF qUANGIRLIVE Thimkre
chentical dolerminaiion m scrd Irom prenmanl women.]  ARCH C) Rat -
ROU t AY0-35T Mus. TOTI T summ, [--Tn sera from preg-
nant women 4 iffcrent pregnancy pretgins could be detected by the
Ouchterlony gel difiusion technique with antisera which weré prepared
by immunizing rabhits with protein [ractons from human placentias.
The proteins are characterized by heir a?élimm
agar and polyacrylamide gel and by other physico-chemical proverties.
One of thesc pregnancy proleins could be identjfird as slacenai
laciogea}iPL). A 2nd which also occur?ccd aﬁ?ﬂ:&rmm
pregnant women was fermed pr I

cguancy-spcellie B4 -glycoprotein, The
detection of this protein in serum of urine byTnmEEn'ﬁTnT;M'
can be used as a pregnancy test. The remaining 2 pregnancy proleias
arc_not onlyfowd, in sera_from pregnant women but can be detected
somelimes in scra.from ponpregnant female subjects; Too, espechaily
n those taking nr'al>con_lraccptiv.cs. These proteins were designated
as prepnancy-as€ociated fy+ and @ a-glycaproteins., .The_pregnancy as-
sociated WE-TIycoprotein proved 1o e m'mﬁfm the prolcln'ol the
so-called “pregnancy zone™ as well as with the serum factor Xh. Tie
concenlration of the prognancy proteins was quantitatively determined
in scra from pregnant women by the single radial immunodiffusion
method, The amount ol the pregnancy-specific 81 -glycoprotein Increames
with advancing pregnancy. The possibility of using the quantitation o

this pregnancy protein as adiagnostlic test for placental fnsufficiency i
discusscd,

1 52063, HAMADA, TATSUO. (Natl, Tnst, Anim. Ind., Chita, Jap.)
Estimation of lower ¢ritical lemperatures for dry and lactating dairy
cows, ATRY SZ..‘[ ST 101705, YU T.=='35¢cd on the Scheea-
Tic diagram of Klciber, new cquations to estimate lower eritlcal teo-
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Schwangerschaftsspezifisehios 8,-Clykoprotein - ‘
und Verfahren zu sefner Isolierung ’

- -
Es ist bisher nicht Yeozanat, dzss in der P;azenta und im

Urin von Szhuanceren oin sehvangirschaftss®ezifisches 8,~
Clroprotein verksunt. Zg ist swap imrunologisch schen ein
Protoin in s-Zereich veon -:hwangérenserum nachgewiesen worden,
ein Verfakren zu seincr isolicrung Sedoch noch nie teschricben
worden. )

-
3
O
3
7
~

Gegenstand der Erfingung lat sip Yertzhren zur isolicrung

N 0, -Glykcproteins (abgekilrzt
SPi). Q35 dacurch galicnnzoichnet ist, de s das schwanger-
&chaftcapezisischa

a2 y-Glytonrotein aus Plazenta:, sovie dem’
Blut oder Urin ven Schvargeron cdurch Fralitionieren ncch >
Ublichen Mothouon 2usiteps wird. Tin weiterer Cegenstand der

o e saarins

sspozifische Bl-clykaprotein.

» -
A cagm ~ .. -
SeRcnneeichnet durern wian

des schuzngerschaltssresiiseim

ot m b wdl?

noha ?::darungsgcschwindigkeit
Ioim herwlcehn zer ﬁl-Globuline,
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.. dureh Dialyse gegen cine Puffarifcunz, an Ditthylamiasithyld
.. (DEAE) ~ Cellulose adsorbdiert und vea dioser wicder eluiart.

-4Als Elutionsaittel hat sich efne 0,(2 molare ‘i‘r!n—oﬁuethyl-
eningnethyl-Salzsiure-Pulferissung vom pil-Yert 6,5 tesonders i
bewlinrt, die noch etwa 0,85 % Natrivachlorid und eine ideins -
Henge, 2.B. 0,05 X Natriumaz!id enthalien kann. Aus{illen des
Eluats pit Amsoriuzsulfat liefsrt das SP. in angereicherter ‘
-Form, das durch Celfiltraticn ‘ueispiel:su:-ise mittels Sephadex® o

- G=150 weiter gereinizt verden kann. '

‘.

vk I Y

Zur wolteren Pelnigung ecignes sich die priparative Zcnen-
elektrephorese nit PVC alas Triger in einer geeigneten Puti‘cf':
18sung, z.B. 0,075 % Aznmoniuzhydrogencarbenat. Mech der o
elekirophorctischen Auftrennung wird die §Py-heltige C-Zone

des Trigers herausgeschnitten, it Axzoniusnydrogencarbonat . .
.eluiert und lyophilisiert. Weitere ceeirmete Feinreinigungs-
verfahren sind eine Chiromatographieruns an DEAF Sephadex
mit nachfolgender Flution noit cinex Hatriumehlorid-Cradienten
und eine Frektiopierung mit Alkohol, vorzugsweiss mit Kthandl. .-
Las schwangerschaftzspezifische 8,-Clylopretein wird in N
Shalicher VWeize aus Blut ed«r Urin vea Scawengeren igsoliert.
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. unter Verwendung von 0,1 molurc: frfi-:
der 1,0 Mol Natriumchlerid 1o Liter oentnils

¢ 20 cm~SHule),
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AnscehlicBend verden die =
getoctict, dic SP,-hultigs&?rak:ioncn

luate mit spezifinciien SP

P T
Goramrel

und
™o

Proteine nochmals wio cohen Duschricban
sulfant ausgefiilit,
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Eine weitere Reiiijng o

« ALS

phorcsoe wit Polyvinylehilo

oine 0,075 woliyre Avmonauabivdrorensarionntl _ngg. e {
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RBodspicl 2/ Ysolierung uas 3

o

3 lites Schvungorenserum wotusg sz L wseitllerien Vasser im

Vorhliltnis 1:1 verdinus und g 0w daupiaeonge der 'lasag-

" protoine durch2,5Liice © Cinta o dlouieln nei pd 8,0 gefiiilt, -

Der durch Zentrifue:iisn corlin: cone Ulorsionu wird sur Entfora

g dea Rivanols wii 3 % Nafviuvaciol o

varrsotat, Dor dabed

- .
entsvandoene N¥iodoruchilag wird AvzenaTrifusiert, der Uberstand

ctam Ammonsulfat yersetzt,

Im Nioderschlag sing das Summnglobulla gud das 5chwangorséhaftn-
spozifische hi-Glykoprw:uin el T ar H;ﬁdnrs;hlag wird

v 0,01 molares Trisalci. e ot oo o T.9 nidst, gogen 0,01
polnrem. Triv-Salosancoat- e 7 5 Cewivedort und anseblieBend

U e e e -
ait VEAR-Callulose L S A S D Creesenelialoce-Sehandlung

wird in 0,9 noic:en Coioaalan oo cnrres #6,0 ausgeTtngg,

Dlo Zlution von LIEASSU G rlaae, cleiiliration mit Sephadex,
dlo priparalive Sonesseloior e o

el trinimenge an DEAS-

Sephadaex snwic di: R Y S T TR iEocrardion gomdfd BDeispiel 3

susccefliilire,
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Akxtenzeichen: . Hoe 71/8 020 - Ma 141 @

Datum: 19. Novenmbder 1971

Q—) 4 ")“" 3L > i -
Sc,nwancerschaftsspezifisch _GL-Glykoprotein -

und Verfahren 2u seher Isolierunp

- ’ ‘ »
T =

.
8]

li a tare r pd QN g 7o ~ ‘u_ ,(uw‘-bu.,b -
s 1st bi..her nicht bcna.m., cL.ss in der Plazenta und im
i X ey

Urin von '~‘chwannercn ein schy anf;rsrhaftsmzi.ﬂ"ches
Clroprotein voskéin

s it Swar 1wumogiac gchion eis
Prote_iw 1§-uere°1c5pvo{x Seh eh i“é

v ARgerehserum nachgewiesen worden,

ein Verf._hrﬂn z"‘.. .,eim.r iso ';T:rux'g vc-g‘gﬁ‘ nm Memeben
worden, Aeuiiw .
b do (s oo
- Ge enstand der Erfindung 15t etn Verfoahron zur Isolierung
d@‘g\ sch'-""serscraft‘s spexilizziian O, -Glyl(oprotein.. (ab(;ek'drzt
5P,), ¢ y 4 dadurch g-‘l.ccjfﬁ-fmlurnn*

, €255 das” sch Ser-
achafts:-pezi‘ische :*,»ul-,'.tom-otein aus Plazenta:. sowie dem’
cralim

Blut oder- Urin von “cn-varrcz-nn dur‘g‘) Fral tionieren nac’ st
0% wwnlarl

ch°n tet":m is -1‘«:-* ~.'Z:~J. =in w‘i‘fkréer“CQgenstmxd der
B e N e v Ay

Erhndunb 5t das sér- \n"r"“_".‘h *.’:.‘:}So

S z2ifische Bl-cly:coprotein,
gest-n-x..ezc.‘-i Ept d;rc.. =102 _

=

eleltrephoretizanp 'nndemngsge:chwindigkeit

m hrariel i= 5 relch der Bl-Globuline.

308821/0971
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eine Sedimentationskonstante von 4,6 3,
. ein Molekulargewicht von etwa 1G0 COO,
einen Extinktionskoeffizienten Eii"w = 13,0 (278 w’;"

- 1/1% molarer Fhosphatpuffer
= ol 7,0)
einen Kohlenhydratgehalt von 26,5 - 29,6 %, davon
10,0 - 11,0 % Hexosen, 9,5 - 10,5 ‘4 Hexonsmin, 0,%5=-
0,6 % Fucose und 6,5 - 7,% % }laurzzinsdure

< ' w . L T
Das erfindungsgemics hergestel sgeianrerast i‘tsspe..iii..cl.e

ML

B&-Glykoproteinﬁ% Fur umg Fén APM?‘C“-‘:".‘ At die..en
wlmm f(ann durcl: immmc’?’o Metho "’1 .. mer'agg‘utinatiom-
Heomungs-Test, Komplement-Blnaungs-iicaktion, iiadio-Inmunassay,
Latex-Ansflutination) ef’ne SciiE FEngersclass ;mi%f;ﬁzggfﬁu&nmcn.

S, L—. Y, . e
Der Nachvels Kahn mit SSrie offer rin Sinvarr®fen sOtOhrt
“.3,

werden. Efne au‘*{‘ftiayive Yies
radialen Immundiffu.,mg, Ltann fir Sine D0
(SN 7. =

>R e,

‘(2"-(' A A
ger..c.'haft von Bedeutlung werden,

ait der

oﬂ
Schwun-

(=N *J re s AJJ'YJJJM_“ '(\:!.‘J" 2 i A
I‘ur die Herstellt.ng de..; sciwnngersehaisioadnd Soinen B \
;__. JN} i .
2 ns werde ze?ﬁf’ﬁner' ¢ slaap-ien alt o tinTr 2o
w F L-L, . )
d-:ung &{Wert vn djé?# %u;u.::nﬁl&cmx‘;"*rim..—;uctm.
f_’gllbaren ‘roteinebei elnen pli-.ere oy t’:l”m':; G at.""l f""nm..
S r] L0 e, .
pi¥ Ia Uberstand verbleibonde £, wipd SRLE LI ‘:uf Cu-\m‘.""’a‘""’
A s R Y cuv g Vo w2 T Seecok. o 7. [F
tlohulin mit A om.ums 1fat ausgerdll .':* renaung des :-J
o 4o iy el e A
von der Hauptmenge dvs ommanl uvdli'\ﬂ wird die 1 reinén
L.
'assor wfeder aufgeiostn E-vllung,' 2weskiisoly n.a.ck\ einer

Vgrteﬁnndl ung

=T 309821/0871

1osTiz e

et et e E—— . - .« . - e -



2167610

s 14

-3

: dux'ch Duly:o gcgon cine mjdwaung. n.n mt):yl l%p%?:ﬁ
.. (DEAE) = Cellulose 2dsd¥biert und Yoi' dleser vieder ort.
. .Alse muuonui tel hat sich eine 0,(2 molare Trls-omathyl-
aningmethyl-Salzsiure-Pufferltsung voa pil-Wert 6,5 dbesonders
» die noch etwa 0,85 % Matriumchlorid und eins kleins .
&%23. z2.B. O, 05 X Natriumazid enthalton kann. Ausfiillen dog L
Eluats it usgulfat liefert das SP, in memntr

-Form, das dur ce iltration beiipleﬁ‘mit“"littolr Sephldos'
. G-150 weiter gereidigt werden kann.

2ur weiteren Re@imeipei sich die priparative Zonen-
elektrophorese nit PVC als Tregeéf in einer geeigneten Put!cr-
18sung, z.B. 0,075 % Ammoniushydrogencarbonat. Mech der
elektrowgygietischen Aufirennung wird die SF‘1 ° ge Ba-ZOuO
des Trigers herausgeschnitten, =it Axnoniu:h,'drogoncarbomt
eluiert und lyophilisiert. Weitere peeipnete Peinroinima-
verfahren sind eine Chromatographierung an DEAF Sephadex ' ,
mit nachfolgender Elution mit einem Natriumchlorid-Gradienten -
eine Frektiopierung mit Alkohol, vorzugsweise mit Kthandl.
achvanserschaftaspezifisg‘he 8,-C1 Mopx} ein vird «vja)t/"

2 s A

lhnli ?{ er vuse aus Blut od-r Urin von Sc erdn sol!.ort.




Svan 2
Beispiel 1 / Teclleruns sus Plazensan .
?“ . ‘ i e 0 el X .
150 kg tiefpo rorem P’“"“r‘:‘;& :z»r B LISEIRER S 4 urd pdt
150 tar einer 0,5 .«wn visseizen uirt snalorii-lSsung
e“x crt. ncr 2xirakn vird afc 2 —sroelaia Jatritahydroxid
suf pd 8 cingnt T‘t and 243 30 Litor cour i4gen wvidssr gen
wmg von Diamincy Xy agritinioTyce Laivanal?®) vc"i:tzt.,

Nach t:ner Bu'tczo‘lt ven 1 A “ard el oberatand, car ot
das 3P, rdbadiin X o Cezmaglotuilin :»{51.,»]:2 uﬁebe)r@. att "
5% Natriuechlorid {21 i1} :.;:‘F"iu«..fg% des noch

in g‘igg-vcﬁﬂgcbenen RLenzo laier:at" T4itriert upd ut
25,5 %, ddzoger auf laz Covicntlep TloP Zizlt, fest -

- Aszonsul fat &\‘zc%\zt und T4t surt"%*}.“ffich 1 Stunde
wird dor Hiede: 1275 3 st'e T '

. AT .

500 g des auf dem Fil.lor ~vsszueit:n i ;e ursenlags rset.'den in
500 ml destilliertes .'ss82r slent ce roan wine U, J1 molare
\ Tris-(oxymethyl)-amirczsthen [1x :liuma.=m 102 90pis® abge-
A Kirzt)-Salzelurs~Puffariisycy ea ~oe v 7,3, die 0,05 ¥
3 )Ratri\ma:id snthdlt, Jlalvys.act. Tor fticenerte Limunz wird
&untrimgicrt und der Usrztmad 0T it Cer 2ladcren Duffope
(} 108mmng auf 2000 ml sulzay Lat ses Tsruuler Hstriuchydroxdde .
18oung suf pH 8,0 sz:zxesul t LCd Tt 220 g feuchter [EAZ-
Celluloas eins Stunde veryuhre, -

Sodann vxrd die LZAE-Callulose curta Filtyioren von der LSsung

abgotrennt, zweizal 31t Jo ainsa Litor C,01 zolsrss Trise

88 xsduyre-reLfor voa pNb-Wart 0,0 sewenilon und dacech dreisal

ait Je 500 m\ 0,02 moluspa riz-2 -dzdm-”urn, 2 6,5, ¢

0,65 X Matriuscnlorid unt 0,47 3 Untriusheig c.)thhlt. slndert.
- Dem wwreinigton Ruaten wird }-3 % Azvenaulrat, Lezogen suf cag °
' _rw:ugnumum, sugssatzss \.‘d €23 ranzs verribce, l:ar Nic=-
" Garschlag, der Cas 89 eathile, wird in 230 md destiilierten
\hun‘ €el8st und der Celllltratton ui*ieig Sephadex €-150

é;;ﬁﬁﬁgyr snabai 9871
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unter Verxgndun; von 0,1 molarcu {ris-Saiusiivre-Paffer pH 8,0,
der 1,0 Mol Natriumchlorid pro Liter enthill, unterzopgen (100
$ 20 cm-~Sdule).

UI‘;
AnschlicBend werden die Eluate mit spezifischem

SP_~Aptisorum
[N TP S 1 ,2255
o
oetostct, die SP -%ulticuiFraktionon'gc:ammelt und darrs dféQ
&8 ’

Proteine ﬁochma 8 wio oben Leschricben #it 22 4 festew Ammon-

-

sulfat nusgefifllt, .

Y s
By, oOlnd CFecse
Eino wvoitere Rearijuyy erciolt mun:un%ﬁf;u-;nra;ivc Zoncnclektro-

phorcese wit Polyvinylcehilorid {PVC) 4is irissv. Als Puffor wird
ofno 0,075 wolare Ammonuumbiydrogenzarbonatl suirg {(pil §,0) vervon-
dot, ﬁgﬁ schincidet nach der olaktyr. crctischen Aultrennung die
SP|-bu1tico f~Zuno heraus, cluicrt wmii dem Ammoniu#hydrocou-

carbonat-Puffor und lyophilisiert diz ilucte,

Diu TrockensubstauzAwird in 0,01 wolarewm Tris-Salzsiiure-Puffer

p4 7,0, der 0,2 ¢ Natriwnchlorid cnthili, gciost, an DEAE-
Sophadex (Stiula 5 x 20 cm) chrouatographicre und mit cinem linoare:
Cradicnton von 0,2 Lis 2,0 % Katriumchlorie in 0,01 molarem
Tris-SalzsUure-Puffer pif 7,0 cluicrt, s folgt cine Féllung wit

40 % Athanol bei -57°C.. Nach Abzggtrifugation des sftﬁ???ffﬁﬁzs
wird dor Uterastoand cogen dostillf}rgﬁs Yanner snlzfrei dialysiort
und lyophilliniert, Rolnheit 90 - 95 %. Dicsues Priparat kamn tar
”ﬁzg%:ibunu von Antiseren Verwendung rinden.‘

... - 309821/0971
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Bolapicl 2 / Isvlierung uus |

51 ut
O ittt ettty ety

s Lituv Schvungorenscerum verde., W1t sastillicrtem Vassoer im .':
Vorhiltnias 1:1 verdinue und daray . gle Hauptmengo dor Yiasoan- :
' protoine durch2,5 Liter 3 <ligan Hivunels Leji M 8,0 gefillt,
Doer durch Zentrifugation crlialtosne flurstond wird zar Entfer-
ming des Hivanols wig 5 ¢ N

Qntzgaudunc Niodoruchlag

Atrivachlorid varsedt t4«t. Doer dabei
wird ab:ont;;ruuicrt,
vom Sodiment gotronnt und mit oo r?gtom Awinonsulfat versetzt.'ri
In'Nioderschlag 8ind das Cummaclabulin
spoxificcho O 1=Clykoprocein o4t

4 Ol inn,

der Uberstand R,

und das schwangerschafbs.

Tor Niederschlag wird

in 0,01 molarom Tris-lind,

PesiRr d 7,0 ellst, gogen 0,0}
molarom Trive-Salusine el ros T llbiveiort und anschlioBcend
mit DPAR-Collulose ceceinls S s LﬁuJ-Ccllulosc—Bchnndlung
wird in 0,01 wolo:cm Loed

Sav Y ar i Ly e
Slo=nhaldnanso

SUsrelvitter vy 5,0 ausgerTinrt, o

-

Dio Elution vou DEA:~CciSJlUSO, 3l vrleitildération mit Sophadcx,
dio priparative LUoncneleils cupnata.:
B8ephadox sawio di:

ausgofihrt,

-7 ininisung an PEAR

PLoverden gomif Beispiel

sad iy i

SR 309821/0971
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. 1. Verfahren zur Isolierung des .,cmarn erschafisspezifischen
U . By~Clykoproteins, dadurch gckernzeichne®, dusz das schwanger-
by schaftsspezifische 8y=Glykeprorein cus Pluzenia sowie dem
. Hlut oder Urin von Schwangoren durch Troksis-ivren nach
Ublichen Methoden isoliert wird.
F
1 (\} Schwangerschaftsspezifisches 3,-G1yxszr~toin, ~e-
. kennzeichnet durch
.
Qv - eine elektrophorctizile znderunsisoocavindds el
3 : in Agargel iwm Dercici:: ..p Iy=aiuebalonzm,
- . eine Sedimentationsiicnstanie waon o, [,
- ' ein Molekulargewicht “¢a wo-a 100 L2,
e - einen Fxtinktilonsioeffizi«atan 2 =+~ = 11,6 (273 my
4 PRS-
1709 molarsr oo t.imailer, tH 7,0)
eincen Yoh‘rnlyi“a. shalt oon I6,5 - LT, -, zung
10,0 - 11,G'He2xssen, -,5 - 17,5 Sl mlIl, uld -
k- 0,6 ¥ Fucose und 2,7 = 7,3 v lLourisin ooes,
3 3. Verwendung von schwanger-chaltropezi "L ps s, <Glykoprotedn
als Reagcnz und zur Gcwinnurg von Antico s 0o Sesgenz 2un
Bachwefs und zur UCberwachurny ciner Ochenn rooooazt,
-

30982170871

05111 L -

‘*-&S’ *‘

- MN!.«I'*—-—*-M i o S,

2157610

ta 161a



. : o H OF Fman I l
L ‘
.. ORNL-tr-2622

5 _ Arch. Gynak 208: 266-274 (1970)

-

L3
"

a2 N®

ORNL-TR 2,62 2
IMMUNOCHEMICAL INVESTIGATIONS ON THE PROBLEM OF THE

"PREGNANCY ZONE"
~ ’ . . . .Ey
. "R. Rofmann, J. Brock, and H. Friemel
") : ' )
o Universitats-Frauenklinik Rostock (and Institut fur

Physiologische Chemie der Universitat Rostock)

R 4 ‘465/
/ T .
Tranglated from the German by , ‘

R. Cregg Marsfield

Office of Language Services
Information Division

Oak Ridge National Laboratory
July 1972

1015718 ' |

Y /XA ”urflvfa.‘_%



IMMUNOCHEMICAL INVESTIGATIONS ON THE PROBLEM OF THE "PRECNANCY ZONE"

IV. Denonstration of Pregnancy-typical Antigens in Protein
4 Fractions of Human Placentas

_? : R. Hofmann, J. Brock and H. Friemel

.4Univgrsitats—Frauenklinik Rostock (and Institut fur Physiologische
|- Chemie der Universitat Rostock)

\ e '

i o ;

AN
T

Abstract
. An extract from a human placenta can be fractionated by means of
. I .

aalt;ptecipitation, gel-chromatography with Sephadex G-200 and ion ex-

. change with DEAE-Sephadex A-50. Thereby, in 4 placental fractions

{

; i
altogether 5 proteins typical of pregnancy have been found. For obtaining

antigens and production‘of mono-specific immuné sera against pregnancy-

‘typical proteins the human placenta is suitadble. l

.
- +
‘

Introduction
In the preceding studies a total of 5 pregnancy-typical antigens

were obtained in pregnancy serum, puerperal serum, serum from the

umbilical cord and in the amniotic fluid by means of Ouchterlony's

method of immunodiffusion and Scheidegger's technique of immunoelectro-

phoresis, using absorbed antipregnancy and absorbed antiplacenta immune

serum and a mixture of both immune sera (2c).

‘ yilkin (4) found no identity of the."pregnancy zone" (pregnaqcy-
typical antigen no. 2) with antigens of certain placental extracts.
Bayer (1) agrees onlx with reservation with the statement that protein
produced by pregnancy is present in the placenta, since, according to

tis opinion, in addition to interferences by serum components the exact

~
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' position of a line is difficult to objectify when‘reference lines are -

lacking. The purpose of the present work is the detection of pregnancy-

Ul" po:‘c '
)

irmunochemical experiments. At tpe same time the problem is investigated %iﬁ-*“f .

ast to the extent to which the separation of placental proteins by gel 'J"*:“d_
’ ’ e v

I

¢

typlcal antigens in protein fractions of human placentas Py comparative P

chromatography and ion exchange can meet the requirement for the ﬁrepara—

tion of pure antigen and hence for the preparation of monospeéific anti-
’ =

e . e o

sera against pregnancy-typical antigens from placentas.

Materials and Mgthods

ﬁata on the preparation of immune sera, theif absorption and mixing,
én the technique of immunodiffusion and immunoelectrophoresis, on con-
ceﬁtrating of solutions of antigens, determination of the electrdphoretic
mobilities of the pregnancy—t;pical antigens and preparation of the pla-

cental extract may be found in the parts concerning methods of papers I,
k4

11, and I1I (2, 2b, 2c).

‘1. Precipitation with ammonium sulfate. To placental extract C at
’ \_ S Ant Y ew -

-

-
R s SN Ty ame e

a pH of 7.0 and at 4°C ammonium sulfate (analytical grade) is added to

-

a degree.of saturation of 0.4 (3). After 12 hours the precipitate is pff""

) b ]
i

centrifuged off in a cooled centrifuge at 20,000 g (K24, Janetzki, b )
Engelsdsifj, dissolved in pH 7.4 S¥renser buffer and agzin salted out |
with ammonium sulfate (degree of saturation 0.4, pH 7.0)., The précipitate
is centrifuged off at 20,000 g and 4°C, after & further 12 hours; then

dialyzed against pH 7.4 S¥renmsen buffer and concentrated in S8rensen

buffer with polyethylene glycoi 20,000 (Fluka, chhs)a
' ~

»
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, 2. Cel chromatography. Sebhadex G-200 served as carrier material,

) g S
Chromatography was performed by an ascending method using Strensen
buffer, pH 7.4 at 4°C. The gel column had a héight of 870 mm and a
diameter of 25 mm. The flowrate amounted to 10.1 ml per gour and was
maint;ined constant with a peristaltic pump (4912 A-2, LKB). 5-ml
_fractions were collectéd.. The photometer for the di%charge - UQicord
~ .o
»éﬁg> II with recorder (LKB) -- served to record the extinction at'2§0 nm

(’L - .
é?w‘ (discharge cuvette 3 mm).

s":’

i. 4(#_ 3. Chromatography on DEAE-Sephadex A-50. TFraction 91, after chroma-
.lo e o » . .
f. tography on Sephadex G-200, was concentrated in a dialyzing tube against

pol&éthylene glycol 20,000 (Fluka, Buchs) and then dialyzed against 0.05
. rﬁtr;s (hydroxymethyl) aanométhane/HCl pH 8.0 for 48 hours,'the buffer
being';eplaced after 24 hours. .
<:>_ The chfomgtography'qn DEAE-Sephadex A-50 was carried out with a
linear gradient 0.05 M tris-(hydroxymethyl) aminomethane/HC1 pH 8.0 -
0.5 M tris-(hydroxymethyl) aminomethane/HCl pH 8.0 at 4°C. An automatic
- measuring apparatus servea to produce the gradifnf (3). The bed of gel
had a dfameter ;f 24 ém, a height of 370 mm at the beginning of the

‘chromatography. The flowrate was 13 ml per hour. Fr?ctions of 6.5 ml

|
were collected.

[ |

.
] - .

®
Results and Discussion

The 5 pregnancy-typical antigens (2c) were obtained from placental
extracts with ammonium sulfate (degree of saturation 0.4, pH 7.0). If
. these protelns are separated by gel chromatogréphy on Sephadex G~200,
~”

then 4 peaks are obtained (fiz. 1). Immunochemical analysis of the 4
: l ' l
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fractions showed in tﬁe diffusion test the presence of pregnancy-typical
f) . ‘ proteins in fractions 89, 90, and 91. Fraction 92 contained.only blood
| serum proteins.

Fraction 91 was further bruified on DEAE-Sephadex A-50 (fig. 2).

Hereby pregnancy-typical proteins were contained in fractions 106 and 108.

09} -

¥

[+}]

80 0 W
Fraktion ’

Fig. 1. Elution diagram after chromatograpﬁy on Sephadéx G-200
of placental-extract proteins separable by salting out with ammonium
sulfate at a degree of saturation of 0.4. Fractions: 2840 (FR.89),

0. 41-53 (FR.90), 54—74 (FR.91), 7891 (FR.92).

Fig. 2. Chromatography of placenta fraction 91 on DEAE-Sephadex
A-50. Elution profile. Fractions: 50-58 (FR. 106),’65—70 (FR.108)

The 4 placental fractions (89, 90; 106, iqB) wnich contained

;fi' ' \ pregnancy-typical proteins were tested for immunological identity
e
fqdl:!; against serum of pregnant wcmea and puerperal serum,tumbilical-cord sarum
v *
R

* ,. 4 and amniotic fluid by meens of Immuncdiffusion and the immune seriux
aq? ", 4 / .
%0 mixture a. ASP.

1]

Figure 4 shows the resulg of en immuncdiffusicn of the 4 placental
", ] .

fractions as a test for identity with antigens of pregnancy serum.
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Frection 89 contains at least 3 proteins; two precipitation lines
show inmunological identity with antigens of pregnancy serum. In fraction
90 two precipitation lines are obtained; the inneL line of these proves
to be identical with proteins of the pregnancy serum. The antigen of
fraction 106 is not immnnologically identicaf with pregkancy serum
serum antigens. Of two proteins of the frection 108 one is also contained
in pregnancy serum. EE'EEg‘i‘placental fractions, therefore, 3 pregnancy,

i W

typical proteins are detectable which also occur in pregnancy serum.

——l - ——

The result of an immunodiffusion of the & placental fractions

" compared to puerperal serum is shown in fig. 5. Fraction 89 yields two

. precipitation lines which are immunologically identical with antigens

of the puerperal serum. Of the 2 proteins of fraction EO one is not
contained in the puerperal serum. The precipitation lide of fraction 106
crosses the lines of the puerperal serum, from which it may be deduced

that there is no immunological identity. Fraction 108 shows no identity

t
with the antigens of the puerperLl serum. In the 4 placental ftactions

there are thus contained 2 pregnancy-typical proteins which can also

Ll WSESRY a .

be detected in puerperal serun.

§ s

The identity of the 4 placental fractions with antigens of the

amniotic fluid is evident from fig. 6. In fraction 89,2 precipitation

lines are identical with those of the amniotic fluid; one protein of

o/ ;
fraction 90 is likewise identical. The precipitates of fractions 106

and 108 show no identity. in thé placental fractions 89 and 50, there—

—— e

fore, are contained 2 antigens or the amniotic Eluid.‘

———— v emo s

t
H

v

-
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oMy S0 ’ ‘
. S QL pH Y0

SEPHADEX
¢~-200

R %) (7]

DEAE - SEPMADEX
l A %

TRIS - HCL, pH &0
00SM -QSM

.

.

Fig. 3. Diagrammatic summary of fractionation of placental
proteins by salt precipitation, gel chromatography and ion exchange.

C:) . The proof of immunologicél identity of the umbilical-cord serum
antigen with the pregnancy-typical protein of fraction 106 of the

placenta is presented in fig. 7. Fractions 89 and 90 are not identical

with antigeﬁs of the umbilical-%ord serum. Fraction 108, in addition tc

a crossing protein, contains a trace of the umbilical-cord serum antigen.

..... v

In the four placental fractions, therefore, a protein 1s contained which

. oy w——— e e o
T A e A AT e~

-

is immunologicaﬁgy identical with the pregnancy-typical antigen of the

" uwmbilical-cord serum.

‘The bulk of this protein is present in fraction

o e—— -

106, free from other pregnancy-typical proteins,
i The occurrence of the pregnancy-typical antigens in the 4 placental
fractions is summarized in the tebie. All 5 of the hitherto described

} pregnancy-typical antigens (2c) can be isolated from the placenta.
e .

o . : |
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Figs. 4a and &b, Immunodiffusion. a Antigens: human serum (HS),
placenta protein fraction 89 (FR 89), pregnancy serum (SS), placenta
protein fraction 90 (FR 90), placenta protein xréction 10§ (FR ,106).
Antiserum: mixture of absorbed antipregnancy ana absorbed antiplacenta
{mmune serum (a. ASP). b Antigens: human serum (HS), umbilical-cord
serum (NS), pregnancy serum (5S), placenta protein fraction 108 (FR 108),
puerperal serum (W). Antiserum: mixture of absorbed antipregnancy {mmune
serum and absorbed antiplacents immune serum (a. ASP).
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~ FR.106

w

w

! 4

Figs. Sa and 5b.
placenta protein fraction 89 (FR 89), puerperal
fraction 90 (FR $0), placentz protein fraction
mixture of absorbed antipregnancy and absorbed antiplacenta immune serum
human serum (HS), pregnancy serum (SS), puerperal
gerum (W), piancenta protein fraction 108 (FR 108), amniotic fluid (FW).

Antiserum: mixture of absorbed antipregnancy snd absorbed antiplacenta
{mnmune serum (a. ASP).

(a. ASP). b Antigens:

10157120
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Immunodiffusion.
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a Antigens:

FR. 8%

w

human serum (HS),

rserum (W), placenta protein
06 (FR 106).

Antiserum:
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Fig. 6a and 6b. Immunodiffusion. a Antigens: human serum (KS),
placenta protein fraction 89 (FR 89), amniotic fluid (FW), placents pro-
tein fraction 90 (FR 90), placenta protein fraction 106 (FR 106). Anti-
serum! mixture of absorbed antipregnancy and absorbed antiplacenta
serum (a. ASP). b Antigens: hnuman serum (HS), pregnancy serum (SS),
smniotic fluid (FW), placenta protein fraction 106 (FR 106). Umbilical-
cord serum (NS). Antiserum: 'mixture of absorbed antﬁpregnancy and
absorbed antiplacenta immune serum (a. ASP).
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Fig. 7a and 7b. Immurodifiusion. a Antigens: humar serum (HS),
placenta protein fraction 8% (FR 89), umbilical~cord serum (NS), pla-
centa protein fraction S0 (FR 90). ?Plzcenta protein fraction 106
(FR 106). Antiserum: mixture of absorbed antipregnancy and absorbed
antiplacenta immune sarum (a. ASP). b Antigens: human serum (HS),
pregnancy serum (SS), umbilical-cord serum (NS), placenta protein fraction
108 (FR 108), puerperal serum (W), Antiserum: mixture of absorbed anti-
pregnancy and absorbed antiplaceﬁ?a imnune serum (a. ASP). -
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Table. Summary concerning occurrence of pregnancy-typical antigens in
placenta protein fractions with use of a mixture of absorbed
antipregnancy and absorbed antiplacenta immune serum (a. ASP).

-

-

Placenta Immune Pregnancy=-typical antigen no.

fraction serum [
. no- 1 2 3 ‘ is
89 ». ASP & + + |
80 8. ASP + . + l
100 2. ASP " ‘ -+ -
108 s. ASP + ) +

By absorption of the immune serum used in nonpregnant serum, all

antibodies against normal blood serum proteins were elimiﬁated; so in
the present illustrations only pregnancy-typical proteins are precipitated.
The blood serum proteins contained in the fractions are not shownl For
preparing a monospecific immune serum for the quantitative determination
of the pregnancy-typlical protein no. 4, placenta fraction 106 is already
suikaﬁlqﬁ,kg; 1;;iation of the other pregn;ncy—typical antigens from
g}acentql f;gctions 89, 90, and 108 requires further steps of preparation.
Thg/separation of placental proteins by gel chromatography, ion

exchange and other preparative steps is suitable {or obtaining pregnancy-

typical ﬁrbteins for the preparation of monospecific {mxmune sera,

[
]

!
!
:
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!
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Evaluation of a New Pregnancy Test
Pregnostzcon Dri-Dot®

CHARLES A. HORWITZ, MD, MELVIN SINYKIN, MD,
DAVID HILL, MD, ELIZABETH JEROME, MD, and
M. DESMOND BURKE, MD

A mew latex agglutination-slide test for preg-
* mahcy in which the reagents are incorporated
onto the surface of the test slide was evaluated.
. The test accuracy ranged from 94.68%% in preg-
" nant patients (31 to 100 days after the last
normal menstrual period) to 98.65% in non-
pregnant patients. The advantages and limi-
tations of this latex agglutination-inhibition
slide test for pregnancy, which is stable at room
temperature, are discussed.

His PAPER describes our evaluation of
Ta new pregnancy test {Pregnosticon Dri-
Dot®) based on well-known principles of
agglutination-inhibition. Unlike most avail-
- able agglutination-inhibition slide tests for
pregnancy, reagents in the Pregnosticon Dri-
Dot test are incorporated in dried form onto
the surface of the slide—in this case a dis-
posable cardboard slide.

MATERIALS AND METHODS

Group 1. The first study group con-
sisted of 1616 urine specimens collected
at random from patients from either Mount
Sinai Hospital, attending physician’s offices,
or the Minneapolis Teenage Medical Service.
Of these patients, 724 had uncomplicated
pregnancies; 72 had known complications

- (ectopic pregnancies or spontanecus abor-
“tions, threatened, incomplete or complete).
~ Eight hundred ninety-two urine specimens

From Mount Sinai Hospital and the Minneapolis
Teenage Medical Service, Minneapolis, Minnesota.

Address reprint requests to: Charles A. Horwitz,
MD, Associate Pathologist, Mount Sinai Hospital,
2215 Park Avenue, Minneapolis, Minn 55404,

Submniitted for publication March 10, 1972,

Vol. 40, No. 4
October 1972

10715132

were obtained from nonpregnant female pa-
tients (ages 12 to 48) in whom pregnancy
had been excluded on clinical grounds, by
chart review, or by a review of available
endometrial tissue. No specimen was ex-
cluded from this study because of pro-
teinuria, hematuria or hyposthenuria.

Group 2. The second study group con-
sisted of 1311 specifically selected urine
specimens from males and non-pregnant fe-
males in the following categories: a) speci-
mens specifically selected because their pro-
tein content could be detected with Labstix®
(377), grossly bloody urine (22), or mod-
erate to large amounts of hemoglobin de-
tectable only by Labstix (16); b) there
were 64 specimens specifically “selected
from patients in the carly menopause, 33
in late menopause, 54 from patients on oral
contraceptives, and 506 from paticnts on
methadone; ¢) specimens (217) specifically
selected from patients with various im-
munologic disorders in which elevated
serum proteins might be expected, including
conditions such as rheumatoid arthritis, in-
fectious mononucleosis, primary atypical
preumonia, infectious hepatitis, etc. These
specimens were then further subdivided into
42 in which protein was present and 175 in
which protein was absent. In addition, 22
specimens were included from patients with
multiple mpyeloma.

Test Procedure

The test procedurc was carricd out as..

563
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directed by the manufacturer. A positive
test for HCG was recorded if no latex par-
ticle agglutination was seen at the end of a
2-minute reading period. A negative test
result was recorded if agglutination of latex

_particles was clearly defined within the 2-

minute reading period. An inconclusive test
result was recorded when true agglutination
was uncertain. Hemoglobin, protein and uri-
nary pH were determined on cach specimen
by a simple indicator strip (Labstix®).
Eight hundred and forty-two specimens
included in the first study group and 142

" specimens from the second study group had

been stored for periods of 1 week to 15
months at —10° C were rethawed for test.
These frozen urines had been used in a
previous pregnancy study of five other im-

- munochemical tests. Prior to inclusion in

this study as an incorrect or inconclusive
test result, the validity of a particular re-
thawed specimen was reconfirmed by re-
peating the other tests as indicated. The
rcmainder of the study was performed with
fresh urines®*. Whenever therc were discrep-
ancies between the known clinical diagnosis

‘or other immunochemical test results, the

tests were repeated as soon as possible to
exclude technical error. When such error
was excluded and an incorrect or incon-
clusive test result secmed likely, follow-up
specimens were requested and obtained in
most first-study group cases. Follow-up
specimens were only used to confirm or ex-
clude pregnancy in particular problem cases.

At least eight different lots of test ma-
terial were uscd in this study, including lots
D2436, 271134 and 371134. The latter
were received in our laboratory in Decem-
ber, 1970; March 1971; and April 1971,
respectively. As they were received, por-
tions of cach lot were stored at room tem-

® At least four other agglutination-inhibition
pregnancy tests were performed on cach of the
specimens from this study. The Pregnosticon®
tube and Pregnosticon® liquid slide tests were

performed on most of thesproblem specimens
from this study. -
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perature until they were again used in
February 1972. At this time these lots were
used on 30 specimens of known HCG con-
tent. Fiftcen of the 30 specimens tested
were from patients known to be pregnant
while the other 15 were from nonpregnant
patients. Neither hemoglobin nor protein

was detectable in the latter specimens with
Labstix.

RESULTS

Test accuracy is recorded in Tables 1
to 3 and is based on the number of correct
positive or negative results in the particular
category under study.

Correct test results were also recorded
utilizing the three aforementioned stored lots
on the 30 previously described specimens.
There were no appreciable differences be-
tween endpoints (intensity of latex particle
agglutination) when test lot 371134 (re- |
ceived June 1971) was compared with a
recently ‘marketed test lot 871134AB (re-
ccived February 1972).

DISCUSSION

The availability of this latex agglutina-
tion-inhibition test for detecting human
chorionic gonadotrophin "in urinc offers
certain advantages over other more com-
monly used test forms: a) it is stable at
room temperature and does not require re-
frigeration for storage; b) the disposable
slide, scaled individually in moisture-proof
foil envelopes, climinates the problem
caused by residual detergent on glass slides
in other latex agglutination-inhibition slide
tests; ¢) the premeasured test reagents in-
corporated onto the card surface obviate
the inherent inaccuracies of dropper pipettes.
This change should be a step in the right
direction towards eliminating some of the
technical errors that can occur in perform-
ing slide tests for pregnancy. Such errors
can also bc attributed to an improper mixing
technic.

We confirmed the stability of a small
number of Dri-Dot® tests kept in our lab-

Obstetrics and
Gynecology



NEW PREGNANCY TEST-EVALUATION

TabLe 1.  FALSE-NEGATIVE AND InconcLUstve Dri-Dor Test RESULTS OBTAINED FROM 7234 UNCOMPLICATED AND

: 72 CoMPLICATED PREGNANCIES

No. of Accuracy®
Specimen specimens  False-positice . Inconclusice (%
Total uncomplicated pregnancies 724 33 2 95.17
31-40 days from LNMP 25 16 1 32.00
41-50 days from LNMP 104 8 0 92.31
51-100 days from LNMP 454 5 1 98.68
14130 weeks from LNMP 90 0 0 100.00
31-40 weeks from LNMP 51 4 0 - 92,16
Total complicated pregnancies! 72 14 1 79.17
Threatened or incomplete
abortions 58 By} | 79.31
Ectopic pregnancies 14 3 0 . 78.57

1 LNMP = last normal menstrual period
® Based on the number of correct positive test results.

all five other immunochemical tests.

oratory at room temperature for periods
ranging from 8 to 14 months. Further
studies, however, are indicated to determine
sensitivity alterations over longer periods.
In the first study group, test accuracy in
uncomplicated pregnancies (31 to 100 days
after the last normal menstrual period) was
94.6892 and in nonpregnancies, 98.65%.
The results from the second study group
! suggest the need to exercise caution in in-
terpreting Dri-Dot test results on specimens
reccived from patients who are taking
methadone. False-positive or inconclusive
test results were recorded on 27.9%% (141
of 506) of the specimens from patients on
methadone. A review of dose records
showed that 87.9% (124 of 141) of false-
positive or inconclusive test results were
obtained with specimens received from pa-
tients receiving 100 mg or more of metha-

| e e nden a——————— . 1 Y

1 An additional 12 specimens not included in this table were obtained from patxcnts with missed abortions
or the dead fetus syndrome; negative test results were obtained in all cases with the Dri-Dot test as well as with

done per day. One of the false positive test
results in the first study group was recorded
on a protein-free .specimen from a patient
on 130 mg of methadone per day. A wam-
ing regarding methadone interference with
the Pregnosticon Dri-Dot, however, is in-
corporated into the test brochure. Metha-
done has been reported to interfere with
other latex agglutination-inhibition slide tests
for pregnancy.!

Results in the second study group also
suggest that Labstix-detectable protein may
engender some falsc-positive tests. Further,
of 12 false-positive results among 892
specimens in the first study group, 8§ con-
tained Labstix-detectable protein. This prob-
lem has also been encountered with other
latex agglutination-inhibition slide tests.®3

The reported accuracy of a particular
pregnancy test varies considerably with the

TasLE 2. FALSE-POSITIVE AND INCONCLUSIVE DRrI-DoOT TEST RESULTS FROM 892 SPECIMENS SUBMITTED FROM

NONPREGNANT FEMALE PATIENTS (AGES 12-48)

No. of Accuracy*
Specimen specimens Faolse-positives  Inconclusive (%)
Protein and hemoglobin-free 735 4 (4] 99.46
Proteinuric 11 8 -0 92.79
Moderate or large amounts of only . .
hemoglobin detectable by labstix 46 0 (1} 100.00
TotaL 892 12 0 98.65
" ® Based on the number of correct nepative test results
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TanLe 3. FaLse-Postrive aND InconcLusiVe Dri-Dot Test Resurts OsTained oN 805 SeLectep Seconp Stupy

GROUP SPECIMENS

No. of Accuracy®
Specimens specimens False-positive  Inconclusive (%e)*
Total proteinuric specimens 377 18 6 93.63
Trace 126 4 0 96.83
1+ 132 4 2 95.45
24 88 5 4 89.77
34 31 5 -0 83.87
Total grossly bloody specimens 22 5 0 7.21
Moderate or large amounts of )
only hemoglobin detectable by
labstix® 16 0 0 100.00
Multiple myeloma 22 1 0 95.45
Early menopause (ages 46-55) 64 0 0 100.00
Late menopause (ages 56-90) 33 0 0 100.00
Patients on oral contraceptives 54 ) 0 100.00
Immunologic disorders? (total samples) 217 1] 96.77
Protein-free urine - 175 3 0 98.29
Urine with protein detectable
by labstix® 42 4 0 90.48
Paticnts on methadono 506 138 3 72.13

« Accuracy based on the number of correct negative test results

t Specimens obtained from patients with diseases such as rheumatoid arthritis, infectious mononucleosis,

primary atypical pneumonia, polyclonal gammopathies, etc

source of case material.* In the initial phases
of this study, many low-titer early preg-
nancy specimens were received {rom hos-
pital employecs, in contrast to the latter
phases of this study when specimens wcre
reccived primarily from thc Minneapolis
Teenage Medical Service where patients are
encouraged to bring specimens only after
they missed two menstrual periods. A re-
view of the test results from this study re-
flected the source of case material, as the
majority of false negatives came from
sources at Mount Sinai Hospital who have
been encouraged to bring in carly specimens
for testing.

Although this study was not a compara-
tive pregnancy test evaluation per se,
problem specimens: were tested by other
immunochemical tests. The Pregnosticon

_ Dri-Dot scemed slightly less specific but

more scnsitive than the liquid form of the
Pregnosticon slide test. Neither the Preg-
nosticon slide tests nor any of the other
currently available latex agglutination-in-
hibition immunochemical~lide tests for
pregnancy were as accurate as the more
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sensitive 2-hour Pregnosticon hemagglutina-
tion-inhibition tube test in early pregnancy.

During the ftest, occasionally a yellow
color persisted on the test slide after the

PR SRPSEPTRTE S ¥ VAPPSR UINDUPRRE S T S B L

latex Dri-Dot was reconstituted, Despite .

this rather striking appearance imparted to
the test-card, the presence or absence of
agglutination could be interpreted without
difficulty in 2il but a few cases. In the
latter instanccs, the tests were repeated using
another test card.
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