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Vitamin K not only possesses antihemorrhagie properties, but it  also influences the permeabi l i ty  of the blood 
vessels [2, 3, 5, 11], increases the elas t ic i ty  of the frog's intestine, and strengthens the peristalsis of the dog's intes-  
tine [8, 9]. Avitaminosis K, produced by l igat ion of the bile duct or by administrat ion of dicoumarin,  considerably 
weakens the react ion of segments of the small  intestine of rats to adrenalin.  The administrat ion of vikasol (a v i ta -  
min K preparation) to such animals restores the react ivi ty  of the intestine to adrenal in [15]. The abi l i ty  of vi tamin 
K, its derivatives,  and the corresponding ant ivi tamins to modify the tone and peris tal t ic  act ivi ty  of the gas t ro- in-  
test inal  t ract  has been used successfully in the t reatment  of spastic and atonic states [8, 12, 18]. However, the 
mechanisms by means of which v i tamin  K, its analogues, and its ant ivi tamins exert  their  influence of smooth mus- 
c le  have been inadequately studied, and this prevents tile more rat ional  and extensive use of these substances in 
c l in ica l  pract ice.  One such mechanism may be the maintenance  of a certain leve l  of react iv i ty  of the smooth mus- 
c le  to the act ion of b io logica l ly  act ive substances (acety lehol ine ,  adrenalin,  histamine,  serotonin, and so on). It 
has been shown, for example ,  that vikasol potentiates the motor effect of ace ty lchol ine  on isolated segments of the 
intestine; this effect  does not take place  if the sulfhydryl groups of the preparations studied are first blocked with 
cadmimn chloride [3]. Among the biological ly  ac t ive  substances s t imuiat ing the motor function of the intestine,  
serotonin has a special  role [16, 18-21]. 

In the present investigation the sensitivity of isolated segments of the colon of rats was determined in av i t a -  
minosis K caused by l igat ion of the bi le  duct. 

M E T H O D  

Experiments were carried out on 24 albino rats weighing 110-160 g. In 9 animals avitaminosis K was produced 
by l igat ion of the bi le  duct [7]. The development  of avitaminosis K was judged from the prothrombin t ime,  deter-  
mined by Quick's  method, and the blood clot t ing t ime (by Mas y Magro's method). The exper imenta l  rats were 
sacrif iced 26-30 days after l igat ion of the bile duct. Both the exper imenta l  and the control animals were k i l led  by 

exsanguination (division of the carotid arteries). The sensitivity of the proximal  segments of the colon, 2.5 cm in 
length, to serotonin was investigated by the method of Dalgliesh, Toh, and Work [17]. The creat in ine-sulfa te  of 
serotonin was used in the experiments.  The length of the short arm of the Engelmann's lever was 3 cm, and that of 
the long arm 27 cm. 

R E S U L T S  

In the course of the investigation the threshold concentrat ion of serotonin and the intensity of tonic contrac-  
tion of segments of the colon in relat ion to different doses of serotonin were determined.  The threshold dose was 
taken to be the least  concentration of serotonin causing the lever to rise by not less than 20 ram. A tenfold increase 
in this dose caused a twofold, or slightly greater,  increase in the contraction.  The threshold concentration of sero- 
tonin in the nine rats with avitaminosis K was 0.00018~:0.00011 gg /ml ,  compared with 0 .007i0 .0011/~g/ml  ( i .e . ,  
approximate ly  20 t imes greater) in the 15 control rats (P< 0.001). 
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Contractions of segments of the 

colon from rats with avitaminosis 

K under the influence of different 
doses of serotonin. Along the axis 
of o rd ina t e s - amp l i t ude  of cont rac-  
tion (in mm upward movement  of 
lever). Other explanations are 
given in the text.  

Attempts were made to obtain segments of colon of equal length, so 
that the intensity of their contract ion could be compared (from the upward 

movement  of the free arm of the lever) in relat ion to the dose of serotonin. 

A graph plotted from the mean values of the max ima l  contractions of 
the colon in the 9 exper imenta l  (continuous line) and 15 control (broken 
line) animals  under the influence of different concentrations of serotonin 
(from 10 -11 to 10 -7) is shown in the figure. The indices (straight lines) were 
compared  by the method of least squares [4]. It is c lear  from the figure 
that the segments of colon of the rats with avitaminosis  K were more sensi- 
t ive to low concentrations of serotonin and reacted more intensively to suc- 
cessively increasing doses of this substance. The indices of intensity of con-  
traction of the segments of colon under the influence of different doses of 
serotonin in the control animals  l ie  below those for the animals  with av i t a -  
minosis K and are a lmost  para l le l  to them. The intensity of contract ion of 
the segments of colon, in relat ion to the dose of serotonin in both groups of 
animals , is  expressed by lines which are prac t ica l ly  straight, especia l ly  in 
the range of serotonin concentrations from 10 -~ to 10 -7. 

This l inear relationship between the ampl i tude  of the contract ion and 
the concentrat ion of serotonin makes this a par t icular ly  suitable model  for 
the quanti tat ive es t imat ion of this substance. Consequently, l igat ion of the 
bi le  duct in rats, performed 26-30 days before the determinat ion,  leads to a 
considerable increase in the sensitivity of segments of the colon to serotonin. 
Probably a fundamental  role in this phenomenon is played by the deve lop-  
ment  of avitaminosis  K, and not by the def ic ient  secret ion of bi le .  This 

may be concluded from ear l ier  investigations, which showed that the administrat ion of vikasol to dogs or rats fol low- 

ing l igat ion of the bi le  duct comple te ly  compensates for the disturbance of tone of the smooth muscle of the gastro- 
intest inal  t rac t  and of cer tain other organs [3]. Administrat ion of dicoumarin to animals  causes disturbances of the 
intest inal  tone similar  to those arising as a result of l igat ion of the bi le  duct. It is not ye t  c lear  why avi taminosisK 
should produce a decrease in the react iv i ty  of the gastro- intest inal  t ract  to adrenalin,  and at  the same t ime  it  should 

increase the sensitivity of some of its parts to serotonin. 

The method used above is often adopted for the quanti ta t ive es t imat ion of serotonin as being the simplest  and 
lllOSt convenient.  However, segments of the colon of rats are compara t ive ly  less sensitive to serotonin than strips of 
s tomach or of virgin uterus [10, 14]. Ligation of the bi le  duct in rats 26-30 days before the invest igat ion increases 

the sensit ivity of segments of the colon to serotonin, and it may be used in prac t ice  when the necessity for deter-  

mining very smal l  quantities of serotonin arises. 
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All abbreviations of periodicals in the above bibliography are letter-by-letter transliter- 

ations of the abbreviations as given in the original Russian journal. Some or all of this peri- 

odical l i terature may well  be avai lable in English translation. A complete l is t  of  the cover- to-  
cover Engl ish translat ions appears at the back of this issue. 
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