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FORM FOR INITIATION OR REVIEW OF CLINICAL 

INVESTIGATIVE PROGRAMS 

(Submit o r i g i n a l  on ly  t o  Department Chairman) 

C. Respons ib le  i n v e s t i g a t o r ( s ) :  J .  E .  Jesseph ,  J .  L .  Bateman, S .  H .  Cohn 

D. B r i e f  d e s c r i p t i o n  o f  the s tudy ,  i n c l u d i n g  i t s  g e n e r a l  g o a l s  and purpose ,  and 

p e r t i n e n t  i n fo rma t ion  on p a s t  s t u d i e s :  (Attach a d d i t i o n a l  sheets i f  necessary . )  

p r o t e i n  tu rnove r  i n  n e o p l a s t i c  d i s e a s e s  (P ro jec t  H - 5 1 ) .  
cancer o f  t h e  b r e a s t ,  f o r  example,  t h e r e  i s  evidence t h a t  t h e r e  i s  a p r o g r e s s i v e  
s h o r t e n i n g  o f  h a l f - l i f e  o f  l a b e l e d  
coun t ing )  w i t h  p r o g r e s s i o n  of  t h e  mal ignant  p r o c e s s ,  I n  p a t i e n t s  w i t h  c h r o n i c  
c y s t i c  m a s t i t i s ,  and i n  normal c o n t r o l s ,  on the o t h e r  hand, t h e  b i o l o g i c  h a l f -  
l i f e  i s  longe r  and less v a r i a b l e .  It i s  hoped t o  conf i rm and ampl i fy  t h i s  . 

o b s e r v a t i o n ,  and f u r t h e r  t o  de te rmine  whether t h e  s h o r t e n i n g  o f  t u r n o v e r  t ime 
can  be modi f ied  by the rapy  a p p r o p r i a t e  t o  t h e  malignancy ( i . e . ,  r a d i a t i o n ,  chemo- 
the rapy ,  hormones).  Toge the r  w i t h  b a s i c  l a b o r a t o r y  i n v e s t i g a t i o n s ,  t h i s  
c l i n i c a l  p r o j e c t  i s  in t ended  t o  i l l u m i n a t e  some a s p e c t s  o f  the r o l e  o f  p r o t e i n  
i n  t h e  me tabo l i c  response  t o  mal ignancy.  

T h i s  s tudy  i s  in t ended  t o  extend obse rva t ions  a l r e a d y  made i n  
I n  46 p a t i e n t s  w i th  

) c -2  g l o b u l i n  ( a s  measured by whole-body 

i 

E. Reasons why t h e  i n v e s t i g a t i o n ( s )  are t o . b e  performed on human s u b j e c t s .  

V i d e  s u p r a .  

F. Type of  p a t i e n t  i n  which t h e  s t u d y  i s  t o  be  done ( i n c l u d i n g  approximate  number 

of  s u b j e c t s ,  i f  known; s p e c i a l  r e s t r i c t i o n s  o r  r equ i r emen t s ;  method o f  o b t a i n -  

i n g  consen t ;  etc.): 

I t  i s  planned t o  accep t  p a t i e n t s  w i th  e s t a b l i s h e d  ma l ignanc ie s  o f  
a l l  s t a g e s  of c l i n i c a l  advancement, w i th  p re fe rence  f o r  those  which t r a d i t i o n -  
a l l y  respond b e s t  t o  sys temic  o r  l o c a l  therapy  ( e . g . ,  b r e a s t ,  l ung ,  e t c . ) .  
Approximately 50 t o  100 p a t i e n t s  w i l l  be needed, judging  from p a s t  e x p e r i e n c e .  
About 1 2  . con t ro l  s u b j e c t s  w i th  e i t h e r  low-grade ch ron ic  non-neop las t i c  d i s e a s e s  
o r  w i th  no d i s e a s e  w i l l  be needed f o r  comparat ive purposes .  Consent w i l l  c o n s i s t  
o f  t h e  p a t i e n t ' s  o r  s u b j e c t ' s  agreement t o  p a r t i c i p a t e ,  having  b6en f u l l y  a p p r i s e d  
o f  n a t u r e ,  purposes  and g o a l s  of t h e  i n v e s t i g a t i o n .  
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IF 
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Are drugs not in the U. S, Pharmacopoeia (USP) or the &R being used or con- 
templated for use? Yes No 

Is an unusual  use of a drug(s) accepted by the USP or NNR contemplated? 

example would be the use of an accepted drug in dosages far exceeding the 

recommended limits or for purposes distinctly different' from the usual indi- 
cations cited. ) Yes No 

Are any biological products to be administered that do not bear on their con- 
tainers or labels notation of approval by the Biological Control Division of 
the National Institutes of Health? (SEE ATTACHED SHEET) Yes X No 

Is external or internal radiation other than accepted diagnostic or thera- 
peutic procedures to be administered? Y e s N o  X 

Are any (other) unusual procedures being performed or proposed which in your 

judgment may entail a special hazard - particularly a hazard above and beyond 
any imposed by accepted diagnostic and therapeutic measures f o r  that patient? 

X 

(An 

X 

X Yes No 
Are any radioisotopes to be administered to human beings? Yes X No 

a. If yes, are the radioisotopes to be used solely within the limits of pro- 
cedures, specifically described in the USP? Yes Nox 

Describe the radioisotopic preparation(s): 

b. Or are the radioisotopes to be used only in accordance with a project 

previously approved by the former Radioisotope Committee of this 

Department? Yes No 
Note the project number: H - 5 1  

ANY OF QUESTIONS 1 THROUGH 5 ARE ANSWERED AFFIRMATIVELY, a detailed analysis 
potential hazards must be appended, including pertinent bibliographic cita- 

tions and other relevant information. 

IF QUESTION 6 IS ANSWERED AFFIRMATIVELY, a completed supplementary form for 
Radioisotope Administration to Human Beings must be appended. However, this form 

need not be filed provided that question 6a o r  6b is also answered affirmatively. A 
separate form must be submitted for each radioisotopic 

7k 
Committee on Clinical 
Uses of Radioisotopes 

Approval recommended- 

Investigations and " I/' 

Disapproval Date 

JM 2 9 1964 
V. P. Bo&, M. D, 
Chairman, Medical Department I \  1 9 3 3 9  6 / 2 5 / 6 3  
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RESPONSE TO G .  3 . :  

The human plasma p r o t e i n  f r a c t i o n s  t o  be used i n  t h i s  i n v e s t i g a -  
t i o n  a r e  those  which nave ,,een i n  use f o r  t h i s  purposE i n  t h i s  C e n t e r  s i n c e  
1957. The plasma i s  d e r i v e d  from normal v o l u n t e e r  donors and from a p a t i e n t  
w i t h  a h i g h  l e v e l  o f  myeloma ( y . 2 )  g l o b u l i n .  
s t o r a g e ,  a s s a y ,  p r e s e r v a t i o n  and a d m i n i s t r a t i o n  have been and a r e  r i g i d l y  
c o n t r o l l e d .  No adverse  r e a c t i o n  h a s  been observed i n  any of 400 adrn in is t ra -  
t i o n s  t o  n e a r l y  200 i n d i v i d u a l  s u b j e c t s  and p a t i e n t s .  The d e t a i l s  of 
methods used have been documented i n  a prev ious  p r o j e c t  r e q u e s t  (H-51,  da ted  
and approved 6-15-67) and are unchanged w i t h  a s i n g l e  e x c e p t i o n .  We now use 
t h e  i o d i n a t i o n  method o f  Helmkamp e t  a l .  (Univ. o f  Roches te r  Atomic Energy 
P r o j e c t  Report  UR-568, Mar. 1960) r a t h e r  than  t h a t  of Hughes and S t r a e s s l e  
( e n c l o s u r e  D ,  H-51). 

The c o l l e c t i o n ,  f r a c t i o n a t i o n ,  

Q u a l i t y  c o n t r o l  o f  l a b e l e d  p r o t e i n  f r a c t i o n s  i s  c a r e f u l l y  maintained.  
A l l  f r a c t i o n s  a r e  l y o p h i l i z e d  and have been s t o r e d  i n  t h e  d r y  f r o z e n  s t a t e  f o r  
a minimum o f  two y e a r s .  During t h e  i o d i n a t i o n  p r o c e s s ,  a n t i s e p t i c  p r e c a u t i o n s  
a r e  observed and t h e  f i n a l  s t e p  i n  p r e p a r a t i o n  i s  s t e r i l e g e i t z  f i l t r a t i o n  i n t o  
s e a l e d ,  r e f r i g e r a t e d  v i a l s .  A sample from each p r e p a r a t i o n  i s  c u l t u r e d  on 
t h i o g l y c o l l a t e  agar .  

To d a t e ,  t h e r e  h a s  been no i n s t a n c e  of p o s i t i v e  c u l t u r e ,  pyrogenic  
r e a c t i o n ,  h y p e r s e n s i t i v i t y  phenomena, h e p a t i t i s  o r  any o t h e r  c l i n i c a l  o r  l a b o r a -  
t o r y  evidence of i m p u r i t y  of any of t h e  p r e p a r a t i o n s .  

I .  
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D A T E :  24 March 1971 

TO : A. Harrfeon 

FROM : E.  P. Cronkfte ,  M.D. YpL& 
SUBJECT: CXRC Numbers 

The following C I R C  #s are inactive, 
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BROOKHAVEN NATIONAL LABORATORY 

M E M O R A N D U M  

TO: Dr, h e  E. Farr 

FROM : Stuart W. Lippincott, M.D. 

SUBJECT: Permission fram Isotope Csrmnittee 
t o  Mnister 1-131 Labelled BimLan €Votein 
Fractions ts Clinically Investigated Normal 
Subjects and t o  Patients with Neoplaatic 
Disease. Wolect E-51, 

Investigators: S, W. Lippincott, W. Uolins, C. T, 0. Fong, E, E, Stickley 
and W. L. Eughea 
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Ehcloaares : 

!l!urnover values reported in the literature for radioactive labelled 
(1131) human serum albumin and gamaa globulin in mano 

Qlart from: 
IV. A system for the separation into fractions of the protein d 
lipoprotein c-mponents of  biological tissues and fluida. J. Am. @a. 
s c .  68, 459, 1946, 

Preparation and properties of s e m  and plasma proteins. 

Chart from: Biophysical studies of blood plasma proteins. a1. Separ- 
ation of gamma globulin from the sera of various a n i u d 8 ,  
Sot. 70, 80, 1948. 

J. Am. (%eme 

Chart from: 
Iodination of human serum albumin. 

Preparation and propertiea of serum and plasnta protein. XXIV 
3. Am. Chem. Soo. '& 452, 1950, 

Patient6 from whom blood has been drawn for fractionation following 
clinical study. 
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Introduction : 

The present research t o  be undertaken is  an extension of c l in i ca l  investi- 
'&e original  ( a d  

. 
gations t h a t  have been in progress fo r  several years (1 - 9). 
current)  objective was and still i s  a thorough study of the properties (and 
function) of the serum proteins i n  neoplastic diseases. Should any dist inct ive 
character is t ic(s)  exist for any given protein fract ion distinguiehing it from a 
similar f ract ion in normal subjects o r  those with various non-neoplastic diseases, 
a basis might be established f o r  a diagnostic test f o r  cancer. 
a t e a t  establishing s i te  of or igin would obviously be of greater clinical value 
than a single screening test, although the  la t ter  would have a true value i n  
establishing or ruling out a diagnosis of cancer). 
has been a detailed investigation of the physico-chemical nature of crystal l ine 
albumin and the globulins u t i l i z i n g  tecbnica involving; (1) immanochemical p rocddws ,  
(2) electrophoresis, (3) ultracentrif'ugation and (4)  infrared spectroscopy. 
r e d t a  of these s tudies  have been reported i n  the references c i t ed  (1 - 9 ) .  

(Wre specif lcdly,  

To date, the  principal approach 

Ths 

Objective : 

The purpose of the projected research i s  t o  determine whether the normal 
individual, when administered 1131 labelled protein fractions,  has similar o r  
different turnover rates from the  pat ients  with various neoplastic disease8 receiv- 
ing ident ica l  fractions. 
these same fractions,  when administered t o  rabbita, have the same or  d i f fe ren t  
turnover rates. 'Be final aer ies  of experiments has been devised to determine 
whether &vivo local izat ion of gamma2 globulin carrying anti-cancer antibody occurs 
a t  the site(s)of tumor formation and whether this i s  absent when only normal (no 
antibody) gamma2 globulin i s  tested. 

Further experi$ments are designed t o  determine whether 

In animal neoplasia, we have shown tha t  i n  the case of the  rabbi t  Brown-Pewce 
tumor, the  lat ter may be used as a source of antigen i n  a complement fixation test 
t h a t  i a  9556 sensi t ive and 100% specific. 
f i ac t ion  and present i n  the globulin f ract ion (5 fold compared t o  whole serum and 
the  greatest amount is i n  the gama2 globulin fraction).  In unpublished data, with 
far less sens i t i v i ty  and specif ic i ty ,  we have demonstrated complement f ixat ion from 
the sera of man with various his tologic  types of carcinoma. 
it i f 3  assumed that the  neoplasm in the pat ient  w i l l  act as the  antigen and that the 
injected g v  globulin carrying antibody w i l l  unite w i t h  it, Such an antigen - 
antibody union might therefore occur with the antibody containing gamma2 globulin 
but not with the normal gama2 globulin. This event might then be detected by & 
v;lvo counting and differences i n  turnover of noma1 and ncancern gamma2 globulin 
are a l so  oonceivable. ' Ib is concept i a  en t i re ly  d i f fe ren t  from the  non-specific 
concentration of 1131 labelled albumin used i n  brain tumor local izat ion (22,23) 
where concentration is  l O - P j %  mom in tumors than i n  normal. tissue. Some increased 
concentration by the la t ter  technique has a l s o  been found i n  l iver  metastases (24). 
In actuality, the groups of experiments w i l l  be as follows: 

The antibody i s  absent i n  the  albumia 

In these experhenta,  

A. 
' c l in i ca l ly  investigated nornal  subjects. 

Autologous radioactive iodinated albumin and g m a 2  globulin turnover i n  

B. Homologous radioactive iodinated gamma2 globulin turnover h normal 
subjects and those with carcinoma. 
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C. vi> local izat ion of radioactive iodinated gamma2 globulin (frolg 

normal subjects and pat ients  with carcinoma) i n  pat ients  with known 
metastatic carcinoma. 

D, m o v e r  of albumin and gamma2 globulin (from normal subjects and 
pat ients  with carcinoma) i n  rabbits. 

Methodology: 

Thus far no autologous study of turnover of albumin or g v  globnlin in 
man has been reported i n  the l i t e r g t w .  
if not more so than homologou8 studies. 
logous studies  will be carried out, 
enclosure A pointed out a number of undesirable conditions i n  previous experhenta 
that should be avoided, 
mercially prepared product from a pool (a3 albumin or  globulin, no gamma2 
f rac t ion)  so t h a t  the source of the sera i s  unknown, 
from healthy individuals but this is  not an established fac t ,  
have been made on such groups a s  medical students and ambulatorg. laboratory workers. 
No observations have been recorded concerning the actual  health s ta tus  of these 
subjects, so that a t  best, they art only presumably healthy, 
convalescent hospi ta l  pa t ien ts  have been combined with the  so-called n o d s ,  In 
reporting the half life, some papers have not shown by graph or table any data, and 
in others, frequently only a minimum number of blood samples have been Wen.  ! M e  
makes it d i f f i c u l t  t o  estimate the va l id i ty  of the observations u i t h  reference t o  
c m m m e n t s  and in te rpre ta t ion  of the finding8. 

Such information should be as valuable, 
In our plan, both autologous and homo- 

Ihe  review of the literature summarized h 

In general, previous investigators have u t i l i zed  a com- 

Presumably these sera  came 
The turnover atudies 

In some instancea, 

In order t o  make the  current study a8 meaningful as possible, a normal subjeot 
i s  defined as a person fee l ing  in good health and found f r e e  of disease after 
being hospitalized (on a voluntary basia) and investigated c l in i ca l ly  as thoroughly 
as any pat ient  suspected of having a neoplastic disease. 
f rac t ions  are 
groups i s  rnader Suoh a person i e  bled and the serum protein8 are separated by one 
of two technics e.g, enclosures B and C, The degree of homogeneity of the  fraction8 
i s  established by determining the electrophoretia pa t te rn  and seditientation constant. 
Iodination is  done by the method of Eughes and Strassle,  enclosure D. 

be used such as Ni5 and 3 5 ,  depending pr incipal ly  on whether one e l ec t s  a technique 
dependent on incorporation or upon r a t e  of loss of label from protein, 
study, endogenous l abe l l i ng  of the plasma protein (labelled amino acid administered 
to pat ien t  orally or  parenteral ly)  or endogenously label led homologous plasm pro- 
t e i n  f ract ions t raaferred from a donor t o  a recipient  (so-called standard method of 
Marger and Tarver) are unsuitable. 
with 1131 in v i t r o  i s  most sat isfactory,  
c i rculat ion t o  t o t a l  albumin may be determined a t  intervals .  

p r ior  t o  administration t o  patients.  
10 milligrams so t h a t  it cannot have any signif icant  e f f ec t  on the  albumin o r  
gamma2 globulin concentration i n  the subject or upon protein metabolism. The 

A donor (from whom blood 
apared) i s  a normal. subject so defined. (Pairing by 8ex in age 

As indicated I13I has been selected f o r  labe l l ing  although other l abe ls  may 

For this 

Technically and f o r  chemical reasons, iodination 
Both half life i n  days and r a t i o  of 

The tagged f rac t ions  are t o  be tes ted for s t e r i l i t y  (by f i l t e r i n g  and culture) 
The amount of such protein given will be 

1 1  1 9 3 4 5  



preparations w i l l  be given intravenously and the samples taken over a a-day 
period f o r  i n  v i t ro  counting. 
samples of sera will  be plotted so t ha t  radioact ivi ty  is on the ordinate and 
time on the abscissa. 
(1) immediate mixing within the blood stream; (2) equi l ibrat ion - the miXing of 
the iodinated fract ion with the extravascular f l u i d  (exchangeable pool); and 
(3) the  metabolic degradation (turnover) of the i so topica l ly  label led protein. 

The decrease i n  radioact ivi ty  in successive 

This curve may then be divided i n t o  three segments: 

. 

Certain routine procedures w i l l  be carried out on a l l  subjects: (1) s tab le  
d i e t  throughout experiment; (2) body weight, albumin and globulin levels :  before, 
during and at end of experiment; (3) Lugol'a solution (15 drops daily) two  day8 
pr ior  t o  and during the s tudies  ( to  prevent t h p o i d  uptake and promote excretion 
of I13I l ibera ted  on degradation of the iodo-albumin) j ( 4 )  external $n vivo m e Y  
(count) over thyroid t o  confirm t h a t  no si 
( 5 )  since the number of microcuries of 1 1 3 E e r  milligram of administered protein 
fract ion will be known, the method of reporting results w i l l  be a semi logd thd .0  
p lo t  of count per minute representing the known number of milligrams of label led 
f rac t ion  veraus tissue in hours and days. 

f i can t  thyroid uptake occurs and; 

Dosimetry and counting considerations: 

been 0.284 rep (25,26) from one microcurie/pr,kilogram body weight, assuming no 
excretion; when an ef fec t ive  half l i f e  of(4.63jdays is used, the figure beCOm86: 

In calculating whole-body radiat ion dose from 1131, the customary f igure has 

v - -4 0.164 p$& 'I' 

auTent practice prefers  the use of the rad as u n i t  of radiat ion dose. Zhe 
appropriate fac tor  f o r  use in  calculation becomes: 0.1525 @ from which the  
amount of I131 t o  del iver  the allowed l eve l  of 0.200 rads i% a tracer investiga- 
t i on  i s  found t o  be 1.31 pc/kg. 
as a t racer  under the  above assumptions and stipulations.  

A subject of 50 kg body weight may be given 65 pc 

For an approach t o  the present problem, we can use the  4-63 day half l i f e  
reported as the e f fec t ive  half l i f e  of RISA. 
5% of the i n i t i a l  l eve ls  can be expected to  pers is t .  

Thus, a t  the end of 21 days, about 
Minimum counting requirements 

of about 500 cpn per sample of 4 

This is  the quant i ty  needed 
counting (estimated) levels a t  3 

' w i l l  be: 

ml require an i n i t i a l  a c t i v i t y  of :  

f o r  the i n i t i a l  administration t o  provide minimum 
weeks in a 70 kg subject. The plama dose ( to t a l )  

0.1525 x eg = 0,035 rads PC g 

Customary t racer  levels are f i v e  times greater;  permitted values could be ten 
or  twenty times the figure computed here. 

h c a l i z a t i o n  s tudies  w i l l  be attempted with the cancer pat ients  included in 
t h i s  study series. A spectrometer type s c i n t i l l a t i o n  detector  system will be 

t f 1 4 3 4 b  
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utilized, based on the whole-body scanning equipenf; of the in vivo counting room. 
Since the quantity of radioactivity needed for this procedure is much higher, it i8 
proposed to use the m a x i m u m  allowable levels with these subjects, the localization 
measurements at the site of known metastases taken at 1/4, 1/2, 1 ... to 6 hours. 

Albumin and g v  globulin are being prepared from normal subjects and 
patients with neoplastic diseases. 
turnover and b v i m  localization studies w i l l  be performed. Nonaal subjects w i l l .  
be injected only with fractions from normal subjects, but patients with neoplastic 
diseases w i l l  receive fractions prepared f r o m  normal subjects and patients w i t h  
carchoma. 
minimum counting at 3 weeks for the turnover studies in a 70 kg subjeot, an initial 
aativfty of 16 pc 1131 will be needed. 
Customary tracer doses are  up to five times greater and m a y  be desirable in these 
studies. For the j.n vivo studies the upper permissible value, up la 20 times the 
suggested mfnimal dose, a total of 320 microcuries 113 may be necessaxy to obtain 
satisfactory &vivo counts because of the very small amount of antibody, percentage- 
wise, contained in the gauuna2 globulin fraction prepared from the patients w i t h  
neoplastic diseases. 

Following labelling with 1131 and sterilization, 

The amount of protein injected w i l l  be 10 milligrams. To obtain 

The plasma dose from this will be 0,035 rads, 

Ehcla. A, B, C, D, E, and F 
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._ Ehclosure B . .  

PREPARATION AND PROPERTIES OF SERUM AND PLASMA PRXEDIS. 
N .  A SYSTEM FOIi THE SE2LRATIOP; IPiTO F2ACTIONS OF THE ?BWEQI AX3 LIPOPROTEIN 

COMPOwE?ES OF I3:IOLCGICP.L TISSXS AYD FLUIi'S 

Cohn, E . J l g  Strong, L,E,, Hughes, W.L,; Jr,, I h l f ~ r d ,  D o J e ,  
Ash~orth,  J,N., Melin, M , ,  a23 Tayloi-, H.L, 

J. Am, Chem, SQC. gs 459-.';75 (19b6) 

Method 6 
P h S E l  

pH = 7.2 
J, 

ethyl  alcohol = 85 
temperature = -3°C r /2 = 0.14 

I 

e thyl  alcohol = 255 pB = 5.9 (mainly f i b r h o g e n )  
temperzture = - 5 " ~  r/2 = 0.09 

= 35 protein 

Supehatant  XI + 111 
ethyl alcohol = 18% 
temperature = - 5 " ~  r / 2  = O , O ~  
protein 1 = .1,6$ 

e thyl  alcohol = 40% piI = 5*8 (mainly alp& globulins ) 
temperature = - 5 " ~  r i 2  = G . O ~  
protein 

e thy l  alcohol = 40% pH = 4.8 (Maialy aL,@,ha ard  beta  globulins,) 
temperature = - 5 " ~  r j 2  = 0.11 
protein , = 0.8% 

--- 
protein = 5.1% 

Ppt I 
v-------- 

SuperE%e.z% T 

-~ L 

\t, 
Ppf, I1 + I11 

(mainly Ezta acd Gammd Globulins) 

1 
= 5.2 

-3 
po; Iv -1 

~ 

Superlaatant IY -1 

-7 -_-_ __-- 

Supernatant J- N -5 Ppt Iv -4 

\1 & 
Supernatant V PPt v 

e thyl  alcohol = lo'$ pH = 4.5 
temperature = - 3 " ~  r/2 = 0.1 
protein = 3 $  J 

&puri t ies  
7- 

supernatant 
e thyl  alcohol = 40% pH = 5.2 
temperature = - 5 " ~  r/2 = 0.01 
protein , = 2,546 I 

\L 
Supernatant 

J. 
Albumin 
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DIO?'T"YSICAL STUDIES OF BLOOD PUSMA PROTEEJS. 
V I I , '  SEPARATlON OF G W  GLOE'JLIIJ FF.CM THE SERA OF VARIOUS ANIMALS 

Nichol, J,S. and Deutsch, H.F. 
J. Am. Chem. Soc. 

Serum: 1 vol. dilu5ed with 3 vols ,  H90 

I ---- 
i .L 

Ppt A (Crude G a m  Globulins) 
Suspen2ed i n  d i l .  Hac1 

t o  give 0,5 t o  1% ?rotein suspension 

Supernatant A 

0.05 M m~ to pn 5 2  
50$ ETOH t o  15% temp. 0 t o  -5OC 
p2 0.01 

J, 
Supernatant B 

-- I- .-- c------. 
Ppt B (largely Beta + Gammal Gloublins) 

.l-----p -__-____-_- --__. 

or 

Either 
0.05 M Na H?Cb t o  pH 5.6 t o  6.0 

50% ETOg t o  12% 
p = 0.005 t o  0,Ol temp. -3.5"C 
I- -7 

Supernatant 
La-- 

i- 
Ppt C1 ( largely Gammal Globulins) 

0.05 M N ~ ~ H P O ~  t o  PH 7.2 t o  7.4 
5 6  ETOH to 25% temp. -lO°C 

p = 0,007 to 0.015 

._-- Centrifuge 

Supernatant 
\1/ I 

Ppt C2 (Gammaz Globulin) 
Sueperded, frozed dried in vacuo 



Enclosure D 

PREPARATION AND PROPERTIFS OF' SZRm5 A N D  PLASIIA PROTEIN X X I V  

IODINATION OF H W A N  SERUl4 ALBUIfiIN 

W. L. Hughes and R. S t r a e s s l e  
J. Am. Chem. SOC. 72, 452 (1950) 

I o d i n a t i o n  w i t h  1'2 

The o b j e c t  of t h e  i o d i n a t i o n  i s  ' t o  p u t  i n  t h e  p r o t e i n  

molecule ,  one o r  two atoms of i o d i n e  wi th  t h e  purpose of 

p r e p a r i n g  a p r o t e i n  d e r i v a t i v e  which could be fo l lowed i n  

i t s  course  of metabolism. 

I o d i n a t i n g  r e a g e n t  i s  i o d i n e  d i s s o l v e d  i n  two moles [, (L, 

potassium i o d i d e  and t h e  f o l l o w i n g  c o n d i t i o n s  are t o  be used:  

I o d i n a t i o n  o f  thk  P r o t e i n  

1. 

2. 

3.  

Temperature k e p t  low as p o s s i b l e  

P r o t e i n  c o n c e n t r a t e  kept between 2 - 10% 

pH k e p t  a l k a l i n e  around pH 9.5 

4. I o d i n a t i o n  t o  be c a r r i e d  o u t  w i t h  2 mill icuries I1jl 

\ 
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