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FRELIT THARY REPORT OF PUYNSPHATASE AID MNUCLECTTINE r/ R

STUDIES IN THE PERIPFERAL BLOCD (NCV, 15 to 29%h) .
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Methods used:

passed through etner-alconol and coated witn thin celloidin. ire celloidin
coai was hardened in 95% ethyl aleohol, and the smears vassed into distilled
water, They were then ircubated for }4 hours at 37° C in the following
substrate = Beta-glycerophosphate, calcium n’trate, and dodium barbital,
buffered at approximately pH 9.3, After incubstion, the smears were rinsed
in dilute calcium nitrate soluticn ané %reated with ultra-violet ray in a
1% siiver nitrate solution. The phosphatase apnears as a goldea brown
precipitate where present, Some smears were counterstained wit: Delafield's
Heuatoxylin to give nuclear details

A. Phosphaiase stuin - Blond smears were Tixed ir 95% ethyl alcohoi-,"”."'

B, MNucleotide stain = Blood smears sere fixed in 1004 methyl alcohol,

steined for 3 minutes in Pyronine-nmethyl green stain, washed in cistilled
water, blotted, and mounted. The nucleotide stains a b#isht pink,.

Blood studiess

1. (Hospital) - studied every dav, except Sundays, from
November 15th to « There apreared a nositive vphosphatase stain in
certain of the polymorvh leukocrtesz, These measured on i:e averare of
15 mu in dizpeter, From Movenber 15th to 20%h the smecrs anreared constant,
On Yovember 21s* there apreared to be a dirminuiion in the nu~%er 5f pelye
morproruelear cells showing a positive phnsphatase stain, lany showing the
stain hed orly a smzll area near the nuclel, Such cells measured nn the
averare of 12 mz in dlameter. This ssme picture occurred again on November
22nd, Smears “or November 23, 2,th, and 2JZth wewa cheranteristic of the
first cnes rzde, On Tavemrer 274n and 28+h there were negative results for
phospratage, and on N-wemher 20th tliere arain sppcared = Tov 2 the lar
sized pol:morrhomiclezr cells with posilive phosthetasze,

Tre mucleotiie stein for te same rerind enresred eg “:llowss
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“CSPHATASE AND NUCLEOTIDE STUDIES. 2= Yaverhar 154h to 29th, 197/

s 0 ®

11/2/, Clear cytoplasm 1* 1r (Seant crtopless to 1rmphe)

11/25 " " 3 3.

11/27 n " 3 3. (Lony lyreks =nd renscyies
ekaws / #cytoplasr)

/28 n " 1 4+ (A few lympns shew a 3+
cyt:,la‘::\g

2, (Hoapital) = Phosphetase et=inins for Noverher 15tk and 16tk

were nega*ive; on Novermher 17th onc polimcrph was positive, Novemher 194~ was
arain negative, On Novenber 2Cth an2 2lst, one pelmor-i chowed £ emil) amount
n® rhazxtatasge stain near *'e mucleus, On liovember 22nd, five rolvmorths

were rocitive, The n~atient wes reported decezsed or November 23rd.

The nmicleotids strin for +he sane reriod weos

Date P2l moznhs donocrtes Lymrhozrtes
11/15  Cleer cytoplesm A L or
ll[iG LR " 4 .- 4 + (A few larce lrmlocytes
- have 2+ cytorlasm)
11/17 " n Part show / +
-_- . ; ”" " 2 + A *-
11/18 " " 2+ Matority 4 T
Some 2 ¢
11/20 " n 2 r Lajority 4 +
1l or2nON
11/22 " " 4L - 4t
11/22 L " L r 4 +
8. (Hospiiel) - One set o blood smears was obtained on

November 213t, The phosphatase stained a srzll area of the cytoplasm of “wo
polymorrhs on this smeer, while the nusleotide rath~d demonstrated a clear
cytoplasn in the po]vmn*“‘ws with 1 +etain in the monocyte c toplesm and oM
in most lvmphoc;tes, Thzse latter had very litile c;toplasm. There wcs
meny lymphocytes with a greater amount of c:rtcpln.sm which was 44,

(Fospital) -~ One set of blood s=ears was nb*ained,
Noverber 21.th « the phogpratnse stain was negetive, The nucleotide s*ain left
the cytoplasm of the polymorphs 'msteine 7 and the cyteplasm of hoth the

-—ioasl

monocytes and lymphocytes were 2ft,

CONGIRENTINL

1226554



FHOSPHATASE A'™ NUCLEOTIDE 3TUDIEC. 2= Yovember 15th tc 29th, 194%.

5. (Mocrital) - One set of tlood smears was obtained,
Novenber 22rd = the phosghatase stain was ne~stive, The muclestide stein did
not tint the ctenlasn of te malymornhs, while 14 gawe a 1 rstain fo the
cyteplagn of the moncavtes and a normal crtoplasmic stein to most of the
lymprocytes, There were many lymphociies, however, that tred 4 »steining,

Each dey blood sicers weve cbtained from perscrs helieved to be
no>mal, These were made of personrel arcund the laboratory, Part of these
Roontrols" were obtzined from Dr, Bryan's office, end the rest were %ulien
from mermb:rs of the Fatholozy Department, A total of fifteen Aiffevert
pecple hav: beent studied in this group, Of these, tw> were of questionchle
nature, One o them, w is reported to be suffering from
% Infectious Mononucleosis", is di3 not give a vpositive phospnatase stain,
but both the monocytes and lymphocytes gave a 2 ' nucleotide stain, These
lymphocytes are small witk seant cytoplesm,

The other questionable perscn was F wko had e nositive
phosphatase stain in the cytoplasm of certain of the polymorphs. At the tire
the smear was taken she felt 11l arn? complained of e headacre, The next day
she was absent from work, The polymorphs staininc with phosphatase averaced
15 mu in diameter, while the unstained ones averaged 8 mu in diameter, The
nuclectide stain, however, was normal,

To date2 thirt; dogs have also been studied, One was a known
leukemic (4 DA 4°) and gave consistently nositive phosphatase stains and an
abnormal nmucleotide stain, The rest of the dcss were either norm-l or
irradiated, without any evident leukemia. Thnse have 211 giver negative
phosphatase staining, The nuclootide slides of these snimals have nol been
completely studied,

A series of ten rsts was studied, but both ncrpal and irradiated ones
gave rositive nrhosphatase stains in the cytoplas=n of t:e polymorphs. Neither
gave constant nucleotide results, It was decided to spend no further time
stuldying rats in the present survey,

One control monke; done shcowed 2 necative vhosphitace azd a normal
nucleoticde stain,
Summary:

The phosphatase stain appears to be more ccnstezt in nature than the
nucleotide stain; however, it does not look at present to bte speciic for
leukemic blond,
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PHOSF¥ATASE AND NUCLBOTIDE STUDIES, f= Nove~ber 15th to 29th, 1944,

The constant stainirg by the_phoeohatase nethod in the (N c-se
and also that of levkemic dog (4 DA 4 ) seezed tu sh~w pri=ise., This, however,
had .gome doubt cast umon it wr~n it showed a nositive reaction on the tlood

smear of (EIEEIPNNNY and was nesative for @F(diagnosed » leukenmic), -

One point of irterest is the constant large size cf the nolymorphs
which do sh-w a positive phosphatase stain, incontrast tc thrse of t-e same
smear which are negative., This is an average of 5 mu differance in dliameter
as determined by an ocular micrometer, These observations sugrested testing
bone ‘marrow smears by the rhosphatase metl~d, in ~rder to deterrine what
forning elcaents misht stzin positively. Three dogs have been studied to
date and heve shown nositive phosphatase only in what =prears to be the
nyelocytes, Juvenile cells and polymorphs, as well as the red cell series,
are nerative, A pencil nf hone marrow from the fermr of 2 nnrzmal dog is in
tte process of being embedded in celloiZin in order that e ~~re csreful and
detailed study of the phosphatase staining mey be carried out,

The polymorphg of the blood smears ~hich dc show & positive phosphatase
stain may be vhysinlogically immature cells which are trromm inte the
circulating blood by bone —arrer under certain definite periods of stress,

The Mucleotide stain aprears to rave no constant variation in staining.
properties for a given disorder, However, it does seem i indicate an abnormal
physiology of the blood. Beyond this, =t present, one eannot male assumptions,

Tt is contemplated to report next on the dcg colony survey, This
gshould te out in a week or sc, After this we contemplete surveying a group
o2 norme) rats and then tr to evaluste the muclectilde scears on the ™
groug.

We would like to cortimue with study of norwmal humcns, We are desirous
of obtaininz smears from an acute leukemia and a chronic leukemia and studying
thom btefore and after trentment,

Roger G, Metcalf,
Capt., ¥, C,

M, V. Anders:leg Pathnlogw Division
Digtribution:
Dr, Boche
Dr, Bryan :h: - n affecting the
Dr, Dn'dy etiens o the

Patholozr Tile 2z
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