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Exper imen t s  on adult male  r a t s  showed that h is tamine (100-500 #g/100 g body weight, sub-  
cutaneously) r e t a r d s  the ra te  of bile sec re t ion .  The concentrat ion of bile acids in the bile 
was reduced correspondingly ,  chiefly on account of taurochol ic  acid, and the choles te ro l  
level  also fell .  The concentra t ion of glycocholic  acid usually ro se .  His tamine evidently in-  
t e r f e r e s  with the fo rmat ion  of p r i m a r y  bile acids in the l iver  f r o m  choles te ro l  and inhibits 
the conjugation of cholic acid with taur ine ,  but fac i l i ta tes  i ts  conjugation with glycineo 

Anrep and Bar soum [6] obse rved  that if sa l t s  of the bile acids a re  injected into the hepatic blood 
ve s se l s  o r  if the common bile duct is l igated the blood h is tamine  concentrat ion is i nc rea sed  by 25-35 t imes .  

It was  the re fo re  decided to study the act ion of h is tamine on the b i l e - fo rming  function of the l ive r .  
The few observa t ions  r e co rded  on this subject  w e r e  made on dogs [7-9]. 

EXPERIMENTAL METHOD 

Experiments were carried out on 115 male albino rats weighing 120-130 g using a method described 
earlier [4]. Bile was collected from each animal in hourly portions for 4 h. In all the experiments the 
rate of secretion of bile was calculated every hour and expressed in mg/min/100 g body weight, and total 
volume of secretion obtained during each hour and its aggregate during the experiment were determined 
(in rag/100 g body weight). The concentration (in mg%) and total content (in mg/100 g body weight) of bile 
acids (total and each individual acid), bilirubin, and cholesterol also were determined in the hourly bile 
samples. The bile acids were separated by ascending chromatography on paper'[l, 2]. The concentration 
of bile acids was determined by Karbaeh's method [I], bilirubin by Skakun's modification [3] of Van den 
Bergh's method, and cholesterol by Drogovoz's method [7]. 

The basic  level  of bile fo rmat ion  was de te rmined  in the f i r s t  s e r i e s  of e x p e r i m e n t s  and the effect  of 
h is tamine,  injected subcutaneously in doses  of 25, 50, 100, 150, 250, and 500 pg/100 g body weight, was in- 
ves t iga ted  in the r e s t .  

EXPERIMENTAL RESULTS 

In doses of 25-50 pg/100 g histamine had no significant effect on the intensity of bile formation, but 
in larger doses it had an inhibitory action (Fig. i). 

The anticholeretic action of histamine was accompanied by marked disturbances of the chemical com- 
position of the bile. The total concentration of bile acids in the bile usually fell: slightly under the in- 
fluence of histamine in doses of up to i00 pg/100 g and more considerably if the dose was increased. For 
example, after injection of histamine in a dose of 150 gg/100 g the concentration of bile acids fell from 
1239-878 to 775-595 rag%. 
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Effect  of His ta -  
mine on intensi ty of bile 
fo rmat ion  in albino r a t s :  
a) control;  b) h is tamine  
in dose of 100 p g / 1 0 0  g 
body weight; c) 250 
/~g/100 g body weight; d) 
500 #g/100 g body weight.  

The total  quantity of acids sec re t ed  with the bile in the control  s e r i e s  
was  10,461 rag/100 g in 4 h, while a f t e r  injection of h i s tamines  in doses  of 
100, 150, 250, and 500/~g/100 g it was  6925, 4816, 5696, and 8624 mg/100 g 
respectively, or 23, 54, 46, and 17% less than in the control. In albino rats 
histamine thus inhibits the synthesis and secret.ion of bile acids. 

The results of the chromatographic analysis of the bile showed that 
the decrease in concentration of bile acids took place mainly on account of 
taurocholic acid. Its concentrationwas reduced by 1.5-3 times after in- 
jection of histamine in a dose of i00 pg/100 g and by 4-10 times if the dose 
was increased to 150 #g/100 g. 

By contrast the concentration of the other conjugated acid (glycocholic) 
rose under the influence of histamine. Whereas in the bile of the experi- 
mental animals its concentration did not exceed 30-16 mg%, after admini- 
stration of histamine in a dose of i00 #g/100 g it reached 458-81 mg%, in a 
dose of 150 pg/100 g it reached 326-104 mg%, and after a dose of 250 pg/100 
g it reached 88-37 mg%. 

Less regular changes were found in the concentration of free deoxy- 
cholic acid. In individual hourly portions its eoncentraion was at the initial 
level, in others it was zero, and in a few cases it was considerably above 
normal. 

The concentra t ion of f r ee  cholic acid, just  as in the control ,  did not exceed 1-2 mg% af te r  admini -  
s t ra t ion  of h i s tamine .  

Under the influence of h is tamine  the total  taurochol ic  acid fel l  sharp ly  (by 2-10 t imes  or  more ) .  
This affected deoxycholic acid to a l e s s e r  degree ,  although its  concentrat ion also fel l  s ignif icantly.  By con- 
t r a s t  the total  content of glycocholic  acid rose  in all  the expe r imen t s .  In pa r t i cu la r ,  under the influence of 
h is tamine in doses  of 100-150 pg/100 g body weight i ts  concentrat ion inc reased  by about 8-9 t imes .  

It can be concluded f r o m  the analys is  of these  resu l t s  that  h i s tamine  affects  s e v e r a l  links in the chain of 
cholate fo rmat ion  in r a t s .  In pa r t i cu la r ,  it evidently inhibits the synthes is  of p r i m a r y  bile acids f r o m  
choles terol ,  with a resul t ing  dec r ea s e  in the cholate concentra t ion in the bi le .  His tamine also inhibits the 
b iochemica l  p r o c e s s e s  respons ib le  for  the conjugation of cholic acid with taur ine ,  but it  s t imula tes  the con-  
jugation of eho]ic acid with glycine. 

The concentration of taurocholic acid in the bile accordingly decreases while that of glycocholic acid 
increase s. 

Histamine also affected the cholesterol-excretory function of the liver. Through the action of hista- 
mine the cholesterol concentration in the bile was reduced, and in particular, the total cholesterol content 
was reduced on the average by 1.5-2 times. The action of histamine on bilirubin secretion was manifested 
to a lesser degree. The bilirubin concentration was slightly increased after administration of histamine 
in a dose of 25-50 #g/100 g, but slightly reduced (on the average from 0.07 to 0.057 rag/100 g) if the dose 
of histamine was increased. 

In albino rats histamine thus reduces the intensity of bile secretion, inhibits the synthesis of bile 
acids, and reduces the excretion of bilirubin and also of cholesterol with the bile. 
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