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Numerous c l in ica l  and exper imenta l  observations indicate  that there is a relationship between the functional 
state of the l iver  and the ac t iv i ty  of serum cholinesterase (pseudocholinesterase),  which is formed and stored in the 
liver. According to the data of many authors, de terminat ion of eholinesterase ac t iv i ty  may serve as a diagnostic 
indica t ion  in a number of hepat ic  diseases [12, 17, 21, 27]. A change in the cholinesterase ac t iv i ty  of the blood 

serum and cer ta in  tissues (brain and liver) may also be detected in the presence of various exper imenta l  endocrine 

shifts [1, 2, 7, 9]. In addition, it  is wel l  known that carbohydrate  metabol i sm is of great  impor tance  in aee ty lcho l -  

ine synthesis [19, 23]. A number of c l in ica l  and exper imenta l  investigations have established that  administrat ion of 
glucose increases cholinesterase ac t iv i ty  [1-3, 11, 17]. 

We set ourselves the task of studying serum cholinesterase ac t iv i ty  in exper imenta l  diabetes,  a disease in which 
hepat ic  function is known always to be disrupted to some extent.  

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

Experimental  diabetes mel l i tus  was induced in 46 rats by removal  of the pancreas and in 43 rats by adminis t ra-  
tion of al loxan.  

The experiments  were conducted on white rats of the Wistar strain weighing 150-250 g, which rece ived  the 
usual laboratory diet  [10]. 

After pancrea tec tomy or administrat ion of a l loxan (170-200 mg/kg)  we determined the blood sugar content  
every 5-8 days by the Hagedom-Jensen method; the rats were weighed every 2-3 days. 

Within 5-8 days after pancrea tec tomy or administrat ion of al loxan the animals  exhibi ted externa l  symptoms 
of diabetes; polyphagia,  polydipsia,  loss of weight, and trophic disturbances (a disshevelled coat  and loss of hair). 
Blood sugar content was e leva ted  on an empty s tomach and to an even greater  extent  after eating.  

Ten to twelve days after pancrea tec tomy or administrat ion of al loxan al l  the animals  were k i l led  and their 
blood was taken for determinat ion of its sugar content and cholinesterase act ivi ty .  The la t ter  was de termined by the 
t i t rometr ic  method of Zubkova and Pravdich-Nemenskaya [8] and expressed as percentage  ace ty lcho l ine  decompo-  
sition per unit t ime.  

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

Al l  the animals  with exper imenta l  diabetes (postoperat ive or alloxan) were divided into 3 groups in accord-  
ance with their  blood sugar content (which usually corresponded to the external  symptoms of diabetes).  

The 1st group comprised rats whose blood sugar content was within normal  l imi ts  on the day of the exper i -  
ment,  al though it  had been at  an above-normal  leve l  for the preceding 10-12 days of observation and frequently 
rose substantially after eating. These animals  were subject  to no ma te r i a l  changes in weight.  
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TABLE 1. Serum Cholinesterase Act ivi ty  and Blood Sugar Level of Intact 
and Pancrea tec tomized Rats 

Group of 
r a t s  

M4,m 

Intact  12.7 4- 0 . 2 9  

1- 14.44-0.52 

2-  15.14-0.76 

3- 17.54,1.23 

Serum cholinesterase ac t iv i ty  (% 
ace ty lchol ine  decomposition) 

<0.01 

<0.001 

<0.001 

Bloo d sugar level  ( rag-%) 

M+m n 

46 

23 

14 

9 

n 

27 

23 

14 

9 

87.04-1.52 

83.0i3.19 

i19.0i2.53 

220.0i20.63 

;,0.1 

<0.001 
<0.001 

TABLE 2. Serum Cholinesterase Act iv i ty  and Blood Sugar Level of Intact 
Rats with Alloxan Diabetes 

Group of Serum cholinesterase ac t iv i ty  (% Blood sugar level  (mg-%)  

rats 

M4.m 

Intact 15.44, 3.09 
1- 21.5• 
2-  23.04.0.70 

3-  26.74, 1.73 

ace ty lchol tne  decomposit ion) 

n P 

32 

5 <0.05 
31 <0.02 

7 <0.01 

M4. m ] 

80.04-1.54 

93.04-1.18 

117.0+1.75 

28O.04,27.2O 

n P 

34 
5 <0.001 

31 <0.001 
7 <0.001 

The 2nd group comprised rats with postoperat ive or al loxan diabetes,  their blood sugar content amounting to 
100-150 mg-%.  This index averaged 119 mg-% in the rats with al loxan diabetes.  The major i ty  of the animals  in 
this group displayed polyphagia,  polydipsia,  and a loss of weight amounting to 6%. 

ha the rats of the 3rd group blood sugar content f luctuated between 150 and 300 mg-~ The blood sugar level  
of the pancrea tec tomized  rats averaged 220 mg-%,  while that of the rats with at loxan diabetes averaged 280 rag-~ 
All the animals exhibi ted polyphagia,  polydipsia,  trophic disturbances, and a loss of weight amounting to 10%. The 
mean serum cholinesterase act ivi ty  of the control rats amounted to an ace ty lchol ine  decomposit ion of 12.7%. 

Cholinesterase act ivi ty  was higher in a l l  3 groups of animals with postoperative diabetes (the experiments were 
conducted during the autumn and winter) than in the control  animals  (Table  1); i t  was found that  the magni tude of 
this difference depended on the severity of the d iabet ic  disturbances. The increase in cholinesterase ac t iv i ty  was 

most marked in the animals  with higher blood sugar contents. 

An investigation of 32 intact  rats and 43 rats with al loxan diabetes was conducted during the autumn and this 
might  have affected serum cholinesterase act ivi ty.  Cholinesterase ac t iv i ty  proved to be greater in these animals 
than in those with postoperat ive diabetes,  averaging 15.4% ace ty lchol ine  decomposit ion for intact  rats. 

In a l l  3 groups serum cholinesterase ac t iv i ty  was also higher in the rats with al loxan diabetes  (Table  2). 

The data obtained are in agreement  with the results of c l in ica l  investigations, in which an increase in serum 

cholinesterase ac t iv i ty  was noted in diabetes mel l i tus  patients [18, 20, 22, 25, and 26], as wel l  as with exper imenta l  

data indica t ing  that serum cholinesterase ac t iv i ty  is e leva ted  in a l loxan diabetes [24]. 

It must be noted that  D. I. Malkina and Kh. S. Khamitov [13] noted a decrease in serum cholinesterase ac t iv -  
ity after par t ia l  pancrea tec tomy and transection of the pancreat ic  ducts, but they were unable to detect  any change 

in blood sugar level .  

The increase in serum cholinesterase act ivi ty  in diabetes de tec ted  in our investigations may result from a dis- 
ruption of carbohydrate me tabo l i sm,  but we cannot exclude the possibili ty that a disruption of l ipid metasol ism also 
plays some part. Certain investigators have noted that cholinesterase ac t iv i ty  increases when l ipid metabol ism is 

disrupted [22, 25, 26]. 

S U M M A R Y  

A study was made of the cholinesterase act ivi ty  of blood serum in intact  rats (78) and in rats with induced 
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diabetes (following panc rea tec tomy- in  46 rats, following alloxan administration,43 rats). The blood serum cholin- 

esterase activity increased both in induced, postoperative,and alloxan diabetes. There was a relationship between 
the increase in the eholinesterase blood serum activity and the severity of diabetic disturbances. The greater the 
blood sugar level the higher was cholinesterase activity. 
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A l l  a b b r e v i a t i o n s  of  p e r i o d i c a l s  in  the  a b o v e  b i b l i o g r a p h y  are  l e t t e r - b y - l e t t e r  t r a n s l i t e r -  

a t i o n s  o f  the  a b b r e v i a t i o n s  as  g i v e n  in the  o r ig in a l  R u s s i a n  journal .  S o m e  o r  all  o f  th i s  per i -  

od i ca l  l i t e ra ture  maF wel l  be  a v a i l a b l e  in Eng l i sh  t rans la t ion .  A c o m p l e t e  l i s t  o f  the  c o v e r - t o -  
c o v e r  E n g l i s h  t r a n s l a t i o n s  a p p e a r s  at the  b a c k  o f  t h i s  i s s u e .  
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