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Details of the blood se rum protein fract ions of the lower monkeys given by different authors vary  
considerably,  more  especially in re lat ion to the number of globulin fract ions detected. Using paper  
e lec t rophores is ,  some authors [1] found 4 globulin fract ions in the serum of Macacus rhesus ,  and others  
[2] found six. 

In the present  study the se rum protein fract ions of several  species of monkeys were investigated by 
the method of f ree  e lec t rophores is .  

E X P E R I M E N T A L  M E T H O D  

Samples of the blood se rum of eight healthy adult animals belonging to five species of lower m o n k e y s -  
baboons (hamadryad and mandrill) and macaques (rhesus, brown, and l apunde r ) -where  analyzed in a 
T i se l ius -Svensson  apparatus using a diethylbarbiturate buffer (pH 8.6, ionic s t rength 0.07). Blood was 
taken f rom the cubital vein of the fasting monkeys.  Before analysis the se rum was dialyzed in the cold 
against the buffer overnight. To obtain comparable  results  of e lec t rophores is ,  some samples of the se ra  
were also tested by e lec t rophores is  on paper  in diethylbarbiturate buffer (pH 8.6), followed by staining 
for protein with bromphenol blue and for  glycoprotein with the periodic ac id-Schf f f  reagent.  

E X P E R I M E N T A L  R E S U L T S  

The composition of the se rum fract ions in monkeys is very  variable.  The number of peaks obtained 
during e lectrophoresis  differed even among members  of the same species.  The la rges t  number  of f r a c -  
tions (11) was found in the lapunder.  

Altogether 13 fract ions with different e lectrophoret ic  mobilities were found (see table). 

In one animal no fewer than 2 and no more  than 3 s - f r ac t ions  were found. The number of f i - f rac-  
tions var ied f rom 1 to 3. The fract ions f rom the different animals corresponded fair ly closely in mobility. 
In 6 of 8 se ra  studied a peak for  the ~/1-globulins was present  (Fig. 1), situated nea re r  to the #-globulins 
than to the ~/2-globulins. During e lec t rophores is  on paper this peak often merged with the -~-globulins in- 
to a single f ract ion (Fig. 2). 

Prealbumins  were absent f rom all the baboons, and the fi-globulins were somet imes  represen ted  
by a single electrophoret ic  fraction. On the other hand, prealbumins were found in all three species of 
macaques,  and the ~-globulins consis ted of no less than 2 fract ions.  Individually, the macaques of the 
same species differed in the number and mobili ty of the peaks of the prealbumins,  and the (~- and ~- 
globulins, par t ly  on account of an inherited polymorphism of these proteins [5, 7, 8, 10, 12]. The resul ts  
obtained thus conf i rmed  the ear l ie r  conclusion based on the resul ts  of paper e lec t rophores is ,  that the 
se rum proteins of the lower monkeys exhibit high variabil i ty.  The grea tes t  differences in the relat ive 
protein content were observed in the fract ions of the c~- and /~-globulins. 

Comparison of the resul ts  of e lect rophoret ic  analysis of the sera  of the hamadryads  Nos. 989 and 
990 showed (Fig. 1) that the ~2- and ~3-globulin fract ions were poorly differentiated on the paper .  Maximal 
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E l e c t r o p h o r e t i c  Ana iy s i s  of Blood S e r u m  of L o w e r  Monkeys  

Fraction 
bimi~s of 
mobility 
of peaks 

Baboons [. Macaques 

under 

Content 

Mean results 

monkey~ 

mobility ] content 

Pr eallaumins 8,0--8,2 
1 7,5--7,8 -- 2 

Albttmins 17,0--7,1 ] 56,5 ! 60,4 

GlobulinS~zl 5,8--6,0 
a S 5.4--5,6 

Total 

Total 

72 

Total 

0 11 562 0 06 
1,5 0 3,9 0,8 

58,4160,0t55,3154,2151.,0[ 58,6 

1,6 I 2,3 
4;0}404 

8,6 6,9 
14,2 13,6 

o 6,3 266 
5;7 4,I 7 5 

5,8 0 ; 
11,5 9,4 10,0 

4,5--4,7 0 
4,2--4,3 7,5 
3,9--4,0 0 
3,6--3,8 0 

7,5 

1.6--1,8 

1 

0 59  45 56 
7,7'o 0 ; 

0 0 6 8 6,6 
0 6,5 '0 0 

7,7 12,4 I1,3 12,~ 

5,2 2,4 2,5 
13,1 1~,7 14,3 17,8 

[21 ,8118,317,716,720,3  

360 2~7 
6,80 6;0 

9,8 8,7 

2.2 
4,4 
2,8 
0 

9,4 

5,8 4,7 6,1 
49 0 0 
0 0 3,8 

5,3 [ 8,2 0 
I6.0t 12,9 9,9 

2,5 0 I 4,7 
17,5 23,5 16,0 

20,0 23,5 20,7 

8,1 
7,7 

7,0 57,0 

5,9 
5,5 
5.1 
4,9 

11,0 

4,6 
4,2 
4,0 
3,7 

tl,0 

3,2 
1,7 

21,0 

Note. Diethylbarbiturate buffer~ pH 8.6; 0.07. 0~ ascending boundary; mobility of 
f rac t ion~ cm 2 . sec "1 .V'l .10S; protein content in fractions in % of total protein 

F ig .  1. E l e c t r o p h o r e s i s  of b lood  s e r u m  p r o t e i n s  of h a m a d r y a d  No. 
989. A) f r e e  e l e c t r o p h o r e s i s ;  B) e l e c t r o p h o r e s i s  on p a p e r  (on the 
l e f t -  s ta in ing  f o r  p r o t e i n s ,  on the r i g h t -  fo r  g l y c o p r o t e i n s ) .  

i n t ens i t y  of s t a in ing  f o r  g l y c o p r o t e i n s  c h a r a c t e r i s t i c a l l y  co inc ided  with this  c o m b i n e d  f r a c t i o n .  Both on 
p a p e r  and dur ing  f r e e  e l e c t r o p h o r e s i s ,  the /3- ,  YI- ,  and y2-g lobu l in  f r a c t i o n s  w e r e  c l e a r l y  de t ec t ed .  A f t e r  
e l e e t r o p h o r e s i s  of the s e r u m  of the m a c a q u e s  on p a p e r ,  as  a ru l e  the band  s t a in ing  m o s t  i n t e n s i v e l y  f o r  
p r o t e i n  was  that  c o r r e s p o n d i n g  to the /3-globul ins ,  and f o r  g l y c o p r o t e i n s - t h e  c~2-globulin f r a c t i o n .  The 
n u m b e r  of f r a c t i o n s  dur ing  p a r a l l e l  a n a l y s e s  in the T i se l iu s  a p p a r a t u s  and on p a p e r  did not a lways  a g r e e ,  
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Fig. 2. E lec t rophores i s  of the blood s e r u m  prote ins  of the rhesus  
macaque  No. 6030. Lengend as in Fig. 1. 

mainly  because  of incomplete  reso lu t ion  of zones of c losely  s i m i l a r  mobil i ty  on the paper .  Most f requent ly  
during analysis  on p a p e r  the ~2- and ~3-globulins were  not separa ted ,  l e s s  f requent ly  the f~l- and /~2- or  
the ~/2-globulins. Somet imes  cases  of superpos i t ion  of the a3- and fi2-globulins were  found, in which case  
the m a x i m u m  for  the g lycoprote ins  appeared  to be in the f i -zone (Fig. 2). 

The mean  values  of the re la t ive  albumin content and the combined o~-, /3-, and y-globul in  f rac t ions  
in the lower  monkeys  were  c lose  to the cor responding  mean  values in man  obtained in the s ame  conditions. 
The mobi l i ty  of the ~2-, fi-,  and ~-globul ins  was higher .  

When these r e su l t s  a re  compa red  with those r epor t ed  in the l i t e r a tu re  it  mus t  be r e m e m b e r e d  that 
the observa t ions  of Moor [11] and Greenberg  [9] were  made in different  conditions of e l ec t rophores i s .  
The p r e s e n t  r e su l t s  obtained with M. rhesus  a re  in good a g r e e m e n t  with those of Deutsch and Gooloe [6], 
and those obtained with the h a m a d r y a d - w i t h  the observa t ions  of Anderson and c o - w o r k e r s  [3]. The 
sl ight ly higher  values  obtained in the p r e s e n t  expe r imen t s  on the rhesus  macaques  may  be a t t r ibuted to 
the fac t  that the r e su l t s  were  r e a d  at  the ascending boundary  and not at the descending,  as in Deutsch 's  
expe r imen t s .  It should a lso  be  borne  in mind that in accordance  ~with the n(ymenctature adopted by the 
p r e s e n t  authors  (uniform for  all 5 spec ies ) ,  and f rac t ion  identified by Deutsch f r o m  its mobi l i ty  as o~ 3- 
globulin evidently fel l  into the ca tegory  of /3-globulin co r re sponded  to ~2-globulin in the p r e s e n t  case .  
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