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A method is descr ibed for the isolation of globulins free f rom contamination with albumins from 
horse  an t i se rum against  human growth hormone followed by their  purif ication by enzymic hydrolys is ,  
thermal  denaturation, and fractionation on Sephadex G-75. The antibody t i ter  per gram protein is increased 
4 t imes and the antibody concentrat ion is increased  6 t imes.  

A method of obtaining horse  ant i serum against  human growth hormone possess ing unique proper t ies  
of flocculation was descr ibed previously  [4]. By the use of this se rum a new rapid method of quantitative 
analysis of growth hormone in pi tui tary extracts  and finished products developed [5]. According to another 
repor t ,  par t ia l  purification of the ant iserum by alcoholic fractionation considerably increases  the specifi-  
city and reliabil i ty of determinat ion of somatotropie  hormone (STH) in biological  media by the method of 
inhibition of hemagglutination [6]. However, the ant isomatotropic  7-globulin produced in this way has a 
high molecular  weight (about 160,000)and contains inactive impuri t ies .  

In this paper  an improved method of purification of horse  ant isomatotropic  se rum by gentle hydroly-  
sis with pepsin followed by fractionation of the hydrolysate  with ammonium sulfate and gel-f i l t ra t ion is 
descr ibed.  

In the case of antitoxic sera  it is known that pepsin produces more intensive hydrolysis  of inert  p ro-  
teins,  accompanied by a dec rease  in the molecular  weight of the antibodies, leading to a decrease  in their 
Species-specif ic i ty  [2]. This last  feature is par t icu lar ly  important  for the use of antigrowth se rum for the 
purpose of neutralizing the st imulant effect of growth hormone on the development of neoplasms [1, 3]. 

Native ant isomatotropie  se rum was obtained by immunizat ion of horses  with microdoses  of antigen [41. 
Its activity and the yield of activity at the various stages of purification were  determined by flocculation [5]. 
Those batches of sera  which, in a volume of 0.6-0.4 ml, neutral ized 0.15 mg of a labora tory  standard STH 
were  purified. The standard STH (batch No. 89), in a total dose of 40 t~g, in the tibia test  on hypophysec-  
tomized rats  [9] increased the width of the cart i lage to 255 i l . 9  # compared with 158• # in the control 
(physiological saline). 

To compare  the var ious  conditions of isolation of the globulins and the methods of their subsequent 
purif ication,  the same batches of native se rum were used. Hydrolysis  was ca r r i ed  out with pepsin together 
with a fi l ler  p repared  at the Moscow Meat Combine special ly for purif ication of ant isera .  Sephadex G-75 
was used for gel fi l tration. Elec t rophores is  on paper was ca r r i ed  out on the UI~F apparatus under the con- 
ditions descr ibed in the instruct ions supplied with the apparatus (Kiev, 1964). 

The ant isomatotropie  s e rum was purified as follows. Native se rum of known t i ter  (sample for analy-  
sis No. 1) in a volume of 1 l i ter  was mixed with 240 g ammonium sulfate and kept in the cold for 3 h. The 
resul t ing precipitate of globulins was centrifuged or f i l tered through calico and washed with 0.5 l i ter  of 24% 
ammonium sulfate solution. After washing, the precipitate was p res sed  and dissolved in distilled water  up 
to a volume of 0.9 l i ter ,  af ter  which sample No. 2 was taken f rom the solution. 

The solution was acidified with IN HC1 to pH 3.5 and mixed with 20 ml 5% phenol and 10 g pepsin, 
the mixture being heated on a water  bath to 30 ~ After mixing for 2 h sample No. 3 was taken, and imme-  
diately neutral ized with a drop of alkali to stop the action of the enzyme. 
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TABLE 1. Activity of Globulin Fractions of Antisomatotropic 
Serum Depending on Salting Out Conditions 

2OO 

Relative percent of protein i 61,2 
Percent of activity by floccula- 56,3 
tion test 
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Fig. I. Combined graph of two gel filtra- 

tions of hydrolyzed antisomatotropic globu- 
lins. Column (4.8 x 50 cm) with Sephadex 
G-75. I) Separative filtration of 20 ml 4% 
solution of active globulins in 35% ammon- 
ium sulfate. Active protein in tubes Nos. 
22 and 51, each in a volume of i0 ml. 
Zone of ammonia Nos. 61-95; If) gel fil- 
tration of i0 ml 4% preliminarily dialyzed 
globulins (shaded). Activity in tubes Nos. 
30-48, followed by low-molecular weight 
inactive fractions. 

After enzymic hydrolysis  the solution was mixed 
with 140 g / l i t e r  ammonium sulfate, the pH adjusted to 4.3- 
4.5, and heated for  15-20 rain to 56 ~ mixing being continued 
for a further  45 min at this t empera ture .  The mixture was 
then cooled to 18-20 ~ , and then centrifuged or fil tered. The 
residue of thermolabi le  proteins was washed with 0.3 l i ter 
14% ammonium sulfate solution, p ressed ,  and discarded.  
The main supernatant and the washings were pooled, their  
pH adjusted to 7.0-7.1 (sample No. 4), and mixed with 
200 g / l i t e r  ammonium sulfate. The mixture was allowed to 
stand in the cold until the precipitate of active globulins 
was fully formed.  

Thereaf ter  the residue was t reated by two methods: 
by ord inary  dialysis as used in the formula for purification 
of antitoxic se ra  [2, 7], or  by gel- f i l t ra t ion of a solution of 
globulins through Sephadex G-75. The lat ter  method of r e -  
moval of ammonium sulfate, combined with additional pur i -  
fication to remove inert  low-molecular  weight products of 
proteolysis  has not previously been used with immune sera ,  
so that it will be descr ibed fully below. 

The residue of act ive globulins was dissolved in a 
minimal volume of distilled water with alkalification to 
pH 7.1-7.2,  added to 0.05% chloroform,  and t r ans fe r red  to a 
column with Sephadex G-75, equilibrated with neutral  water .  
As soon as the solution had passed into the gel, an equal 

volume of water  was added to the column, and after  this had been absorbed,  continuous elution with neutral  
water  began. The yield of protein in the various fract ions was verif ied spect rophetometr ica l ly ,  the activity 
was determined by flocculation, and ammonia  by N e s s l e r ' s  method. Antisomatotropic  globulin was removed 
f rom the column in the f i rs t  concentrated fract ion,  considerably before the ammonia front (Fig. 1). The 
active f ract ion was collected and lyophilized;when neces sa ry  the powderwas dissolved in physiological saline, 
s ter i l ized,  and poured into ampules ,  the solution being standardized as protein and by its ability to neutra l -  
ize growth hormone in the flocculation test .  

In contrast to the "Diaferm" method used to purify antitoxie sera, in which the material hydrolyzed 
by the enzyme consists of serum or "total globulins" [2, 7], which in fact, as the results of electrophoresis 
show (Fig. 2, No. 2),contain almost the same quantity of albumins as native serum (Fig. 2, No. i), in this 
case we treated with enzyme globulins completely freed from contamination with albumins (Fig. 2, No. 4). 
To do this, 240 g ammonium sulfate was added to one liter native serum. As the quantity of ammonia de- 
creased, the loss of activity increased sharply, while with an increase in ammonia up to 260 g/liter, albu- 

mins began to pass into the residue (Fig. 2, No. 3) Under optimal conditions of salting out of the globulins 
(240 g/liter), up to 15% of the activity was lost (Table 1), but this loss was only temporary. The fact is that 
under the conditions used in the ~Diaferm" method, the pepsin hydrolyzes only 20% of the albumin, and 
most of it is converted under these circumstances into material with the electrophoretic mobility of globu- 
lins [I0]. Because of this the peak of globulins is increased not only in the stage of fermentation, but also 
during subsequent thermal denaturation [8]. 
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TABLE 2. Yield of Activity at Stages of Pur i f ica t ion and Degree of Pur i f icat ion of Ant isomatot ropic  Serum 
in Relation to Method Used 

Method 

"Diaferm" 
"Total globulins" 
Personal 

s e p a r a t i o n  
of 

globulins 

i0o 

85.7 

Activi ty at s tages  of pur i f ica t ion (in percent)  

f e rmen ta t ion  t h e r m a l  
denaturat ion 

77.5 
80.3 
81.0 

d ia lys i s  

71.0 
73.8 
85.5 

Coefficient  of 
puri f icat ion 

78.7 
75.7 
82.6 

, I 
final ] ~._..,,~, I in final 
yield ~ product  

43.3 3.1 
44.7 3.2 
49.0 3.6 

Fig. 2. E lec t rophores i s  of 
nat ive a n t i s e r u m  and of 
globulins i so la ted  by a m m o n -  
ium sulfate .  Descr ip t ion  in 
text .  

The additional globulins (p re formed  albumins) a re  sal ted out along 
with the act ive  f ract ion,  and this compl ica tes  the purif icat ion.  In my 
method of pur i f icat ion this does not happen,  because  the albumins do not 
take pa r t  in the fermenta t ion ,  so that  loss  of act iv i ty  at the stage of p r e -  
l imina ry  r emova l  of a lbumins is compensa ted  in the subsequent  s tages  
of pur i f ica t ion  of the ac t ive  globulins (Table 2). The degree  of pur i ty  of 
the finished product  is a lso inc reased ,  up to 3.6 or  m o r e  (compared  with 
3.1-3.2 for  s e r u m  purif ied by the ' D i a f e r m "  method or  by the "total 
globulins" method).  This fact  is a lso  conf i rmed  by e lec t rophore t ic  ana ly-  
s is  of the finished products  (Fig. 3). Se rum purif ied by the "Dia fe rm"  
method is definitely contaminated by  the second fract ion (Fig. 2, No. 2), 
while s e r u m  puri f ied by my method has  only one f rac t ion  (Fig. 2, No. 1). 

In one var ia t ion  of the method descr ibed ,  ge l - f i l t r a t ion  on Sephadex- 
G-75 was used.  In this method,  ammonium sulfate and low-molecu la r  
weight inactive products  of p ro teo lys i s ,  which could not be  comple te ly  
r emoved  by t h e r m a l  denaturat ion,  we re  r emoved  s imul taneously .  Two 
gel f i l t ra t ions  a r e  plotted on the s a m e  graph in Fig. 1: I demons t r a t e s  
f i l t ra t ion of a solution of act ive  globulins containing ammon ium sulfate,  
II demons t r a t e s  f i l t ra t ion of globulins p r e l im ina r i l y  t r ea t ed  by ord inary  
d ia lys is .  Two main  peaks  a r e  v is ib le  in the f i r s t  graph,  one of which con-  
ta ins  all  the act ive globulin, comple te ly  f r eed  f r o m  ammon ium sulfate,  
while the second cons i s t s  en t i re ly  of ammonium sulfate.  However,  in the 
zone of ammonia ,  as the shaded graph c l ea r ly  shows,  ve ry  smal l  r e s i -  
dual peaks  of l ow-molecu l a r  weight prote ins  not showing act ivi ty  a r e  also 
p resen t .  The f inished product  of purif ied an t i somato t rop ic  s e r u m  in- 
cludes m a t e r i a l  of the f i r s t  peak, col lected between tubes Nos.  24 and 50. 
The yield of act ive  m a t e r i a l  f rom the column was 85-90%. On r e f i l t r a -  

Fig. 3. E l ec t rophores i s  of tion through Sephadex G-75 under  the s ame  condit ions,  one s y m m e t r i c a l  
pur i f ied an t i s e r a .  Desc r i p -  peak  was obtained. In the "Dia fe rm"  method,  the p r o c e s s e s  of dia lys is  
t ion in text .  and addit ional pur i f ica t ion  a r e  s e p a r a t e .  The ammonium sulfate  is f i r s t  

r emoved  by ord inary  dia lys is  against  tap wate r ,  a f te r  which the addi-  
t ional pur i f icat ion of the act ive globulins is c a r r i e d  out by t r e a t m e n t  with 
ch lo ro fo rm and i sosedimenta t ion .  

For  technical  r easons  la rge  ba tches  of an t i somato t rop ic  s e r u m  (50 l i t e r s  per  batch) we re  pur i f ied 
a f t e r  p r e l i m i n a r y  isola t ion of the globulins with ammon ium sulfate (240 g / l i t e r ) ,  but followed by p rocess ing  
of the pur i f ied globulins to the finished s ta te  by  f i l t ra t ion  without gel. The mean  prote in  content of the f in- 
ished s t e r i l e  products  was 15%, its coeff icient  of pur i ty  3.5-4.0,  and its coeff icient  of concentrat ion 5-6.  
On the a v e r a g e  in the f locculat ion tes t  0.07-0.1 ml  of the product  fixed 0.15 mg of s tandard  STH. 
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