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Opisthorchiasis causes lesions of varied severity in organs of the gastrointestinal t rac t  [3, 8-11]. In 
the acute phase of opisthorchiasis,  a gastroenterocolit ic type of course of the disease is distinguished by 
clinicians [1, 5, 10]. 

The involvement of the gastrointestinal t rac t  as a functional system in the pathological process in opis- 
thorchiasis may be associated with changes in the kinetics of the epithelium and with disturbances of regener -  
ation and adaptation in it. Structural disturbances in the organs are preceded by deviations at the time level 
[2]. Hence,the need for a study of the diurnal rhythm of mitosis in the gastric and intestinal epithelium as an 
indicator of cell renewal and of the regenerative capacity of the tissues. 

The object of this investigation was to analyze the diurnal rhythm of mitotic activity of the intestine 
of the jejunum, ileum, and cecum in the acute phase of experimental opisthorchiasis. 

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

Experiments were car r ied  out on 64 sexually mature golden hamsters  (32 experimental and 32 control) 
weighing 88.35 �9 2.16 and 85.55 • 2.01 g respectively. The acute phase of opisthorchiasis was reproduced by 
introducing 50 viable metaeercar iae ,  isolated from a freshly killed ide, into the pharnyx of the animals. The 
animals were decapitated after open ether  anesthesia on the 30th day after infection at 9 a.m., 3 and 9 p.m., 
and 3 a.m. Pieces of jejunum, ileum, and cecum were fixed in 10% neutral formalin and embedded in paraffin 
wax. Sections 5-7 # thick were stained with hematoxylin and eosin, by Van Gieson's method, and by the PAS 
reaction. The number os mitoses was counted in 1000 cells in the region of the intestinal crypts - the zones 
where cambial cells which are  the sources of regeneration are  situated [6, 7, 12]. The character is t ics  of 
mitotic activity studied included the following: mitotic index (MI), mean diurnal value of MI (M �9 m), the co- 
efficient of diurnal rhythm (CDR) as described by Krotov and Lugovoi [4], the index of diurnal adaptation (IDA), 
and the coefficient of functional synchronization (CFS) [2]. 
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TABLE 1. Changes in Mitotic Act ivi ty  (MI, %o ) of  Intest inal  Epi thel ium of Golden H a m s t e r s  
Infected with Opis thorchis  fel ineus in the Course  of the 24-Hour Pe r iod  (M �9 m) 

Part of gastro- 
intestinal tract 

Jejunum 

Ileum 

Cecum 

Legend. 

Time of day Mean 
Experimental diurnal index 
conditions 9 a.m. 3 p.m. 9 p.m. 3 a.m. of mitotic 

(n=16) (n=16) (n= 16) (n=16) activity 

Normal 13,36+0,44 

Infected animals 9,312=0,32 

Normal 15,504-0,40 

Infected animals 16,062=0,63 

Normal 13,50-+.0,39 

Infected animals 13,142=0,47 

Num ber  of  an imals  in pa ren theses  

9,00-+.0,33 

10,88-+.0,47 

10,384-0,24 

13,56-+.0,62 

8,94-+.0,36 

l 1,06-+.0,85 

13,81-+.0,38 

12,694-0,47 

15,69-+.0,60 

17,88-+.0,57 

14,255=0,25 

I 1,69-+.0,54 

17,07-+.0,37 

11,564-0,56 

20,434-0,62 

17,25-+.0,72 

16,56-+.0,39 

13,81• 

12,88+0,41 

11,11-+.0,27 

15,39:k0,50 

15,862=0,36 

13,31-+.0,39 

12,40-+.0,32 

Amplitude ot 
diurnal fluc- 
i tuations of 
mitotic 
activity 

--3,88-+.0,08 
4,19,+.=0,04 

--1,80+__0,05 
1,58+0,20 

--5,012=0,26 
5,042=0,12 

--2,302=0,26 
2,022=0,21 

--4,37• 
3,25+0,00 

--1,342=0,53 
1,41=t=0,06 

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

Morphological  changes in the jejunum, i leum, and cecum of the golden h a m s t e r s  in the acute phase  of 
op i s tho reh ias i s  cons is ted  main ly  of  c i r c u l a t o r y  d i so rde r s  in the fo rm of congest ion and s t a s i s  in the cap i l l a r i e s  
and edema in the subepithel ial  l aye r .  

Histological  va r ian t s  of  les ions  of the jejunum, i leum, and cecum of the golden h a m s t e r s  in the acute 
phase  of  op i s thorch ias i s  were  studied in the following number s  of  cases :  1) normal  s t ruc tu re  and functional 
d i s turbances  of  the jejunum 24, of the i leum 25, and of the cecum 24; 2) superf ic ia l  jejunit is  7; 3) diffuse 
jejunit is  1; 4) superf ic ia l  i lei t is  6; 5) diffuse i le i t i s  1; 6) eosinophil ic  infi l t rat ion of  the cecum 4; 7) typhli t is  4. 

Despi te  different  f o r m s  of intest inal  les ion , the  mi to t ic  r eg ime  was comparab le  in all groups,  so that  the 
data could be pooled. Indices of  mi to t ic  act ivi ty in the epi thel ium of  the jejunum, i leum, and cecum of healthy 
an imals  showed a ma..dmum at 3 a .m.  and a min imum at  3 p .m.  In the acute phase of  op is thorch ias i s ,  changes 
in the mucous  m e m b r a n e  of the cecum were  s i m i l a r  in cha rac t e r ,  but in the jejunum and i leum the peak  of 
mi to t ic  act ivi ty  was shifted to 9 p .m.  The ampli tude of the diurnal f luctuation of  mi to t ic  activity in the infected 
an imals  was signif icantly lower  than in the control  (P < 0.01). Numer i ca l  values  fo r  mitot ic  act ivi ty  of the 
intest inat  epi thel ium a r e  given in Tab le  1. 

The mean  diurnal  mi to t ic  act ivi ty  in all  p a r t s  of  the intest ine of the infected an imals  studied r ema in ed  
higher  than no rma l  (P > 0.01). However ,  f igures  ref lec t ing the r a t e  of cel l  renewal  and the labi l i ty  of  this  
p r o c e s s  during the 24-h per iod  in the acute phase  of exper imenta l  op i s thorch ias i s  showed cons iderab le  changes .  
CDR in the jejunum was reduced  f rom 1.38 to 1.20, in the i leum f rom 1.39 to 1.18, and in the cecum f rom 1.37 
to 1.05. IDA was i nc rea sed  in the jejunum f rom 3.37 to 36.31%, in the i leum f rom 1.22 to 11.33%, and in the 
cecum f rom 5.56 to 11.03%. In the heal thy golden h a m s t e r s  s ignif icant  negat ive  co r r e l a t i on  was found between 
the t ime  of  day and mi to t ic  act iv i ty  of  the epithel ium in different  pa r t s  of the intest ine (in the jejunum CFS 
was - 0 . 5 5 ,  P < 0.01; in the i leum CFS was --0.62, P < 0.01; in the cecum CFS was - 0 . 4 6 ,  P < 0.01). Infestat ion 
caused  desynchronizat ion of  m i t o s i s  (in the jejunum CFS was - 0 . 1 7 ,  P > 0.05; in the i leum CFS was - 0 . 0 4 ,  
P > 0.05; in the  cecum CI~S was - 0 . 1 4 ,  P > 0.05). 

In the acute phase  of  expe r imen ta l  op i s thorch ins i s ,  mobil izat ion of the vital r e s o u r c e s  thus takes  place 
in the epi thel ium of the jejunum, i leum, and cecum (a high mean  diurnal index of mi to t ic  act ivi ty,  a r i s e  in 
IDA). On the o ther  hand, the diurnal r e g i m e  of mi to t ic  act ivi ty  is d is turbed (a fall  in CDR and CFS). On the 
whole this  leads  to smoothing of  the diurnal  b iorhythm of mi to t ic  act iv i ty  of the intest inal  epithel ium in the 
acute phase  of  op i s thorch ias i s .  These  changes c o r r e s p o n d  to the s tage of functional s t r e s s ,  which p a s s e s  into 
the s tage of  flmctional o v e r s t r a i n  of  the genera l  adaptation synd rome  [2]. The dec r ea se  in ampli tude of the 
diurnal f luctuations of mi to t ic  act ivi ty  in the acute phase  of  op i s thorch ias i s  i m p a i r s  the power of adaptation 
of the intest inal  epithel ium and lowers  i ts  functional and s t ruc tu ra l  r e s e r v e s .  
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Analys i s  of  the r e cen t  l i t e r a tu r e  [2-6] shows that  the r egene ra t i ve  act ivi ty  of  the l i v e r  depends to a 
definite extent  on the or ig ina l  functional s ta te  of  the a d r e n o r e c e p t o r s .  The p r e s e n t  w r i t e r  showed prev ious ly  
in r a t s  [1] that  admin is t ra t ion  of two doses  (1 h before  and 24 h a f t e r  r e sec t i on  of the l iver)  of  the ~ - a d r e n o -  
b locke r  phentolamine cons iderab ly  reduced  the mi to t ic  index, whereas  admin is t ra t ion  of  the f i -adrenoblocker  
propranolo l  at the s a m e  t i m e s  i n c r e a s e d  the mi to t ic  index in the r egene ra t ing  l ive r .  Nei ther  adrenob locker  

I 

had any m a r k e d  effect  on the ra t io  between ea r ly  and la te  phases  of m i t o s i s .  The a im of the p re sen t  inves t i -  
gat ion was to d i scover  the ef fec t  of  admin i s t r a t ion  of a single dose of the adrenob lockers  at  d i f ferent  t imes  
a f t e r  par t ia l  hepa tec temy.  

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

Noninbred ma le  albino r a t s  weighing 200-250 g were  used. About 70% of the l i ve r  by weight was r e -  
m o v e d  f rom the animals .  Some an imals  were  given a single in t raper i t enea l  injection of phentolamine,  o thers  
a single dose of propranolo l ,  20 m g / k g  in both cases ,  The drugs  were  given 1 h before ,  o r  30 rain, 8, and 24 h 
a f t e r  r e sec t i on  of  the l iver ,  Control  r a t s  r e c e ived  physiological  sal ine in the s a m e  volume at the s ame  t i m e s .  
The  an imals  were  decapi ta ted  30 h a f t e r  the operat ion,  in all c a se s  at 3-4 p .m.  His tological  sec t ions  were  
p r e p a r e d  f r o m  the l i ve r  (fixation in C a r n o y ' s  fluid, embedding in paraff in  wax, staining with hematoxylin) .  

The r egene ra t i ve  ac t iv i ty  of the l i ve r  was e s t ima ted  f rom the mi to t ic  index (in p romi l le ) ,  the phase  co-  
efficient (the ra t io  of ea r ly  and late  phases  of mi tos is ,  in %), and the number  of b inuc lea r  cel ls  (in %). 
At leas t  100 f ields of v is ion of the m i c r o s c o p e  under a magnif icat ion of 40 • 16 were  examined in each 
sect ion.  The glycogen content  in the l i v e r  also was de t e rmined  by the method of V e r t a r  and Wenner .  
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