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Injection of pi tui tary somatotropic hormone into rabbits  with acute blood loss after t r ans -  
fusion with dextran leads to more rapid r e c o v e r y  of the se rum protein level tl~rough a 
general  stimulation of metabolism, participation of dextran in metabol ism, and s t imula-  
tion of protein synthesis in the l iver .  

There is a wide field for the administrat ion of somatotropic hormone (STH) to stimulate protein 
synthesis  in the body. 

In the investigation descr ibed below the effect of STH was studied on the dynamics of res tora t ion of 
total protein and its f ract ions after  acute blood loss in rabbits  t ransfused with the blood substitute dextran. 

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

Rabbits weighing 3-3.5 kg were used in the exper iments .  Bleeding was ca r r i ed  out through a waxed 
catheter  inser ted into the femoral  a r t e ry  of the unanesthetized animals until bleeding stopped completely~ 
The mean blood loss was 20 ml/kg body weight~ Immediately after blood loss,  a rapid transfusion of 
dextran was given into the femoral  vein in a dose equal to the volume of blood lost. After the transfusion 
of dextran the rabbits  were divided into two groups,  with 10 rabbits  in each group. Group 1 was the con t ro l ,  
the rabbits  of group 2 received STH by subcutaneous injection in a dose of 0.5 mg/kg body weight daily for 
6 days. The total protein concentration (by Kjeldahl method) the protein fract ions (by e lec t rophores i s  on 
on paper [2]), and the blood sugar (by the Hagedorn-Jensen method were determined in both groups.  

TABLE 1. Effect of STH on Restorat ion of Total Serum Protein I~vel  
After Acute Blood Loss in Rabbits Receiving Dextran Transfusions 
(M • m) 

Experim entat 
conditions 

Acute blood loss 
plus dextran 
Acute blood loss 
plus dextran plus 
STH 

~ Serum Protein level 
~ . ~  initial after transfusion of dextran (time in. days) 

I 3 I 4 I 5 

l0 

l0 

6,5_+0,13 

6,3_+0,18 

4,2_+0,1 

4,1_+0,1 

4,9• 5,3_+0,2 5,8_+0,2 6,4_+0,2 

5,3_+0,1 5,9• 6,2_+0,15 6,5_+0,12 
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TABLE 2. Restorat ion of Blood Serum Protein  Fract ions  after  Dextran 
Transfusion and Injection of Growth Hormones into Rabbits after  Acute 
Blood Loss (M a: m) 

Experimental conditions 

Control (intact 
rabbits) 
Acute blood loss plus dex- 
tran (5th day) 
Acute blood loss plus dex- 
tran and STH (Sth day) 

~oS 

10 

9 

Promin fractions 

albumins 

55,5-+2,5 

49,3-+ 1,8 

55,4• 1,6 

globulins 

17,7___1,7 13,3-+ 1,3 

20,3-+ 1,5 18,9-+ 1,2 

19,3-+ 1,3 14,2-+ 1,7 

13,6-+0,9 

10.9-+0,8 

12,0-+1,1 

2un 

/.,nO 

/00 

/ \ 
',... 

I 2 3 

Fig. 1. Change in blood 
sugar concentrat ion in 
rabbits  after blood loss 
and dextran transfusion 
(mean of ten experiments) .  
Abscissa ,  t ime after  
dextran transfusion (in 
days); ordinate,  blood 
sugar (in rag%). 

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

Previous experiments  on dogs with lethal blood loss showed that after 
dextran transfusion res tora t ion of the se rum proteins was complete by the 
5th-7th day,  at a time when all the dextran had been excre ted  [1]. However, 
near ly  all the dogs showed a considerable dysproteinemia:  a decrease  in the 
albumin and a relat ive increase in the globulin fract ions [4]. Similar changes 
in the se rum protein fract ions also were found in rabbits  t ransfused with 
dextran after  acute blood loss.  Injection of STH slightly hastened the r e s t o r a -  
tion of the total s e rum protein level in these rabbits  and, as Table 1 shows, 
res tora t ion  was comple te  on the 4th day. By this time near ly  all the dextran 
had been eliminated f rom the blood s t ream.  The rate of c learance of dextran 
from the circulat ing blood was determined f rom the change in the blood sugar 
concentration (Fig. 1). 

During the f i rs t  few hours after  transfusion of dextran the blood sugar 
rose  to 200-250 rag%, after  24 h it fell to 140-170 mg%, and was back to no r -  
mal on the 3rd-4th day. Character is t ica l ly ,  the res tora t ion  of the total s e rum 
proteins took place paral lel  to elimination of the dextran f rom the body. As 
previous exper iments  showed [3], dextran is held in the body in the re t iculo-  
endothelial sys tem (the l iver ,  kidneys, and spleen). Retention of dextran in 
the organs ,  especial ly in the liver where most of the p lasma proteins are 
synthesized,  evidently leads to dysproteinemia and a longer time is required 
for complete r e c o v e r y  to take place after blood loss.  

The whole mass of p lasma proteins can be synthesized in the body in 3 days [5], whereas in the 
present  experiments  the p rocess  of r ecove ry  was lengthened to 5 days. It is evident that dextran, which 
is held in the ret iculo-endothelial  sys tem,  delays protein synthesis in the organs .  The protein concen-  
trat ion in the liver after  dextran transfusion fell f rom 18.8 to 14.8 g% (P < 0.02). This indicates inhibi- 
tion of protein synthesis  during the f i rs t  few days after  dextran transfusion,  at a time when the dextran is 
held in the liver cel ls .  

The resul ts  given in Table 2 show that res tora t ion  of the albumen and ~-globulin fract ions,  which 
are synthesized in the l iver ,  is delayed after  dextran t ransfusion.  Consequently, the therapeutic effect of 
dextran after blood loss would be considerably increased  if, besides being el iminated f rom the body, it 
also st imulated metabol ism in general  and protein synthesis in part icular .  

These experiments  show that injection of STH under analogous conditions (group 2) led to the more 
rapid r ecove ry  of the se rum proteins .  Complete res tora t ion occured on the 3rd-4th day and the normal  
composit ion of the blood proteins was res to red .  Under the influence of STH the albumin and y-globul in  
fract ions,  whose r ecove ry  was delayed after dextran transfusion,  were increased  (Table 2). The more 
rapid res tora t ion  of these serum protein fract ions under the influence of STH can evidently be explained, 
on the one hand, by part icipation of dextran as a polysaccharide in metabolism and, on the other hand, by 
the stimulation of protein synthesis in the body and, in par t icular ,  in the lever .  This was conf i rmed not 
only by the rapid r ecove ry  of the se rum protein fract ions,  but also by the increase  in the protein concen- 

272 



t ra t ion  in the l iver  f r o m  14.8 to 17.9 g% (P < 0o001). El iminat ion of dextran f rom the c i rcula t ing  blood 
of the rabbi t s  took place uni formly  af ter  injection of STH until the s e r u m  prote ins  were r e s t o r e d .  

It can accordingly  be concluded f r o m  these r e su l t s  that injection of STH af te r  dextran t ransfusion 
for  acute blood loss  helps to br ing about the more  rap id  r e c o v e r y  of the s e r u m  pro te ins .  STH, by i n c r e a s -  
ing metabo l i sm and st imulat ing prote in  synthesis  in the body, potent ia tes  the therapeut ic  p rope r t i e s  of 
dextran af ter  blood loss .  
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