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We previously established [3] that bile secretion is depressed in febrile animals; no material  changes were 
noted in the discharge of bile into the intestine. The fact that, on an empty stomach, in animals with Dastre's bil-  
iary fistula and with the common bile duct isolated by I. P. Pavlov's method bile was regularly released through 
the biliary fistula, no more than 1.5 ml of bile being periodically liberated from the fistula in the duct, requires 
further investigation. This relationship was greatly altered if the animal was presented with an alimentary stimulus. 
In this case the greater part of the bile was directed to the intestine and poured through the fistula in the duct, only 
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Fig. 1. Changes in the tonus of Lutkens' sphincter in the dog 
Malysh on an empty stomach and after eating meat, under 
normal conditions and inexperimental  fever. 1) Pressure in 
control experiment; 2) body temperature; 3) pressure in ex- 
periment involving fever, The shaded columns represent 
the quantity of bile obtained from the biliary fistula in 
the control experiment and the cross-hatched columns 
represent the quantity of bile obtained from this fistula 
in the experiment involving fever. The arrow indicates 
the t ime at which Bac. mesentericus was administered 
and the alimentary stimulus was applied. 

a small quantity of mucus being released from the biI- 
iary fistula. These data indicated active contraction of 
the biliary duct and agreed with the observations of 
G. V. Volborth [5, 6]. 

First Aschoff [7, 8] and then Lutkens [11] called 
attention to the presence of circular muscle fibers in the 
region where the neck of the gall bladder passes into 
the cystic duct. Lutkens stated quite definitely that 
these fibers serve as a sphincter which regulates the fill- 
ing and emptying of the gall bladder. However, the 
author conducted no physiological investigations which 
might have confirmed this hypothesis. There later ap- 
peared works by Nobauer and Boyden [12] inwhich the 
existence of this sphincter was denied. 

In 1955 E. D. Buglov [2] demonstrated in acute and 
chronic experiments that the tonus of Lutkens' sphincter 
increases when digestion begins. 

We observed the same changes as E. D. Buglov and 
in this connection we conducted additional investigations 
to study the tonus of Lutkens' sphincter under normal 
conditions and in experimental fever. 

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

The experiments were conducted on dogs with 
Dastre's biliary fistula and the common bi leductwasise-  
lated by Par lor ' s  method. In order to evaluate the tonus 
of Lutkens' sphincter we recorded the pressure in the bil- 
iary tract. For this purpose a glass cannula was inserted 
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Fig. 2. Changes in Lutkens' sphincter on an empty  stomach 
and after drinking milk .  under normal conditions and in ex-  
per imenta l  fever.  The key is the same as for Fig. 1. 

into the orif ice of the common bi le  duct and con- 
nected to a manometer  tube.  The zero point of the 
manometer  was set for the leve l  of the orif ice of the 
isolated common bi le  duct.  Al l  the experiments 

were conducted with the b i l ia ry  fistula open (the 
pressure in the gal l  bladder equaled atmospheric 

pressure). The pressure was recorded every 15 min 
on an empty  stomach and then after eat ing a l imen-  
tary stimulants (100 g of meat .  600 ml of mi lk ,  and 

50 g of egg yolks); this was done both under ordi-  

nary conditions (control experiments) and during ex-  

per imenta l  fever. The fever was induced by subcuta- 
neous in ject ion of a low- tox ic i ty  autoclaved builIion 
culture of Bac. mesentericus (1-2  ml /kg ) .  In some 
of the experiments  the a l imentary  stimulus was ap-  
pl ied immed ia t e ly  after in ject ion of the culture,  
while in others i t  was applied at the height  of the 
rise in body temperature .  The lat ter  was measured 
with a copper-constantan thermocouple,  whose work- 
ing junction was inserted into the rec tum to a depth 
of 6-8 cm before the exper iment .  

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

On an empty  stomach the pressure varied from 40 to 108 mm H20 over the 2-hour recording period, exhibi t ing 
a clear  tendency to decrease as the exper iment  progressed. A smal l  quantity of bi le  was re leased from the bi l iary  

fistula,  

After ea t ing meat  the l iberat ion of bi le  from the b i l i a ry  fistula ceased and the pressure in the system rose(Fig.  
1). This indicates  that when digestion begins the tonus of Lutkens' sphincter increases, the muscle closes the cystic 
duct,  and al l  the bi le  secreted is d i rec ted  to the duodenum. In the control  exper iment  the tonic  stress on the sphinc- 

ter was succeeded by re laxat ion  when the pressure reached 260 m m  and the bi le  accumula ted  in the system was d i -  
rec ted  into the gal i  bladder and then out through the fistula.  This was followed by another rise in pressure correspond- 
ing to an increase in sphincter tonus. When the pressure reached 280 m m  the sphincter once more re laxed and bi le  

was released from the b i l ia ry  fistula. As the exper iment  proceeded the tonic stress on the sphincter was per iodica l ly  
succeeded by re laxat ion ,  the pressure in the system tending to decrease.  

In the same dog (Malysh) the tonic stress on the sphincter in the febri le  state was character ized by a sustained 

high pressure (828 mm).  The subsequent variat ions in pressure remained at a level  higher than that observed in the 

control exper iments .  Similar  data  were obtained for the other dogs. 

With the sphincter relaxed drinking mi lk  (Fig.  2) caused an increase in sphincter tonus both in the control ex-  
per iment  and in the febri le  s tate .  When the sphincter relaxed and opened, the bi le  passed into the gal l  bladder and 
out through the fistula.  On comparison of the curves it is easy to see that  the sphincter mainta ined  a higher pressure 

under febri le  conditions than in the control exper iment .  The tonus of the sphincter reached its max imum after 1.Sh 
in the control exper iment  and only after 8.5 h in the febri le  s tate .  The sphincter tonus in the febri le  animal  remained 

at a higher leve l  over the subsequent observation period. 

After eat ing egg yolks the tonic stress on the sphincter was quite high in the febri le  animal  (825 mm) and per-  

sisted at a rather high level  throughout the entire exper iment .  

In the exper iment  in which the a l imentary  stimulus was applied at the height of the rise in body temperature  
the sphincter tonus rose sl ightly after administrat ion of the pyrogen. It reached its max imum 3 h after a l imentary  
s t imulat ion and then began to decrease,  bi le  being released from the bi l iary  fistula (Fig.  8). During the next few 
hours the tonus remained at a leve l  higher than was observed in the control exper iments .  

Essentially s imilar  data were obtained when the animals were fed mea t  and mi lk  at the height  of the rise in 

body temperature .  
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Changes inLutkens '  sphincter  on an empty  stomach and after ea t ing egg 
yolks, under normal  conditions and in exper imenta l  fever. The key is the same 
as for Fig.  1. Arrow I indicates in jec t ion  of the Bac. mesentericus culture and 

arrow II indicates  appl ica t ion  of the a l imentary  stimulus. 

During tl~. 2-3 days after the fever disappeared the sphincter tonus was character ized by instabi l i ty  and high 
lab i l i ty .  It la ter  returned to approximate ly  its in i t ia l  level  and s tabi l ized within the range character is t ic  of the con-  
trol exper iments .  

The data ci ted indica te  the important  physiological  role of Lutkens' sphincter. When the b i l ia ry  tract  is intact  

and no digestion is occurring the sphincter is in the re laxed state,  which promotes accumula t ion  of bi le  in the gal l  
b ladder .  As soon as the bladder is f i l led and i t  becomes diff icul t  to store any more bi le  in i t , the  accumula ted  b i le  
is re leased into the intest ine [1]. When digestion begins the first portions of bi le  are released from the gal l  bladder 

and the subsequent increase in the tonus of Lutkens' sphincter causes the bi le  produced by the l iver  to be transferred 
d i rec t ly  to the duodenum. The rate  of bi te  flow depends on the extent  to which it is secreted,  the hydrostat ic  pres- 
sure in the system, and the contrac t i le  ac t iv i ty  of  the b i l iary  ducts. 

These relationships are mainta ined  in febrile animals .  During the in i t i a l  period of the fever,  before any 
marked depression of bi le  formation is observed, the tonus of Lutkens' sphincter increases after ea t ing to the same ex-  
tent and at the same rate  in experiments  in which egg yolk and mea t  are used as the a l imenta ry  st imulants and rises 
somewhat more slowly in exper iments  where the animals  are fed  mi lk .  During the ma x imum rise in body t empera -  
ture and its s tabi l iza t ion  at a high level ,  which is usually accompanied  by at tenuat ion of bi le  formation,  sphincter 
tonns remains  high. 

Using a s imilar  fever model  in animals and observing sick and heal thy persons vacc ina ted  with te t ravacc ine  
and exhibi t ing a febri le  reac t ion  G. I. Medvedeva noted considerable change in the motor -evacua tory  function of 
the s tomach and intest ines.  On the basis of experiments  involving administrat ion of atropine and transection of the 
vagus nerves the author concluded that  the disturbance of gastric mot i l i ty  which occurs in febri le  animals  results 

fro1Tl an increase in vagal  tonus. It may  be assumed that  ~he increase in the tonus of Lutken's sphincter in fever is of 
�9 e same nature.  
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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 t e ra ture  may wel l  be  a v a i l a b l e  in Engl i sh  translat 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  th i s  i s s u e .  
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