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Acute pancrea t i t i s  is accompanied  by d is turbances  of the hemodynamics  [4] and by an i nc rea se  in v a s c u -  
l a r  pe rmeab i l i t y .  T h e r e  is evidence in the l i t e r a tu re  that  pros taglandins  (PG) a r e  modula tors  of inf lammation,  
and in pa r t i cu l a r ,  that  they change vascu la r  pe rmeab i l i t y  [7, 11]. In expe r imen ta l  pancrea t i t i s  a cons iderable  
i nc r ea se  in the concentra t ion  of p ros tag landin- l ike  subs tances  also is found in the pancrea t ic  venous blood 
and in the per i toneal  fluid [9]. 

Since the m a s t  ce l l s  par t ic ipa te  in the regula t ion of m i c r o v a s c u l a r  pe rmeab i l i t y  [3], i t  was decided to 
study the effect  of  exogenous PG E 2 and F~a on the  sero tonin  content in the m a s t  ce l l s  in exper imenta l  pan-  
c r ea t i t i s .  

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

E x p e r i m e n t s  were  c a r r i e d  out on 45 ma le  albino r a t s  weighing 180-200 g, divided into th ree  groups.  In 
the an imals  of group 1 the splenic segment  of the panc reas  was cooled with ethyl chlor ide [5]. The resu l t s  
of  the morphologica l  control  conf i rmed  the p re sence  of hemor rhag ic  pancrea t i t i s .  The r a t s  of groups  2 and 
3, a f te r  cooling of the pancreas ,  were  given 1 ml  of PG E 2 (from the Upjohn Company) pe ro ra l l y  daily in a dose 
of  25 x 10 -8 g / m l  or  PG F2( ~ in t raper i tonea l ly  in a dose of 12.5 x 10 -8 g /ml .  To study the effect  of the opera t ion 
on the reac t ion  of the m a s t  ce l l s  in the ea r ly  per iods  of the invest igation,  l apa ro tomy was p e r f o r m e d  under  
e ther  anes thes ia .  The r a t s  were  decapi ta ted on the 1st, 3rd, 7th, and 14th days of the exper iment .  The serotonin  
content pe r  m a s t  cell  was de te rmined  f luo rme t r i ca l ly  [1] by means  of the FMEL-1A photometr ic  luminescent  
a t tachment  a f te r  t r e a t m e n t  of  p repa ra t ions  of the m e s e n t e r y  and subcutaneous loose  connect ive t i s sue  with 
p a r a f o r m  [8], and were  e x p r e s s e d  in r e la t ive  f luorescence  units (FU). In each group 300 ce l l s  were  examined 
photomet r ica l ly .  The total  number  of m e a s u r e m e n t s  was 9000. The r e su l t s  were  subjected to s ta t i s t i ca l  
ana lys i s .  

EXPERIMENTAL RESULTS 

Values of the mean  content  of  sero tonin  pe r  m a s t  cell  at  different  t imes  of exper imenta l  pancrea t i t i s  and 
raider the influence of PG a re  given in Tab le  1. They show that  one day a f t e r  induction of pancrea t i t t s  in the 
an imals  of group 1 t h e r e  was a sha rp  dec rea se  in the intensi ty  of  f luorescence  in the m a s t  ce i l s  of the m e s e n -  
t e r y  and loose  connect ive t i s sue .  The sero tonin  content in the m e s e n t e r y  fel l  by 63.5%, and in f i lms of loose 
connective t i s sue  it fell  by 67.3% c o m p a r e d  with the control  an imals .  In r a t s  undergoing m o c k  opera t ions  the 
reac t ion  of the m a s t  cel ls  was much  weaker .  Adminis t ra t ion  of PG E 2 had no significant  effect  on the intensi ty 
of f luorescence  in the m a s t  cei ls  of the m e s e n t e r y  but in the loose  connect ive t i s sue  it led to normal iza t ion  of 
the mean  serotonin  content in the m a s t  ce l l s .  PG F2a at this  t ime  of the exper iment  did not affect  f luorescence  
of the m a s t  cei ls  of the m e s e n t e r y  or  loose connect ive t i s sue .  La te r ,  on the th i rd  day of development  of h e m o r -  
rhagic  pancrea t i t i s  the mean  serotonin  content  pe r  m a s t  cell  continued at a low level  in the ra t s ,  namely  62.3% 
in the m e s e n t e r y  and 59.9% in f i lms  of  loose connect ive t i s sue  compa red  with the cor responding  values in con-  
t ro l  an imals .  In r a t s  undergoing m o c k  opera t ions  the intensi ty of  f luorescence  in the m a s t  cel ls  of the m e s e n -  
t e r y  and loose connect ive t i s sues  was fully r e s t o r e d  to normal .  One week a f t e r  induction of pancrea t i t i s ,  when 
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TABLE 1. Mean Serotonin Content (in FU) p e r  
Mast  Cell  in :Mesentery and Loose  Connect ive 
T i s s u e  of Rats  with E x p e r i m e n t a l  Pane rea t i t i s  
and under the influence of PG E 2 and F2c ~ (IVi • 
m) 

~' ~1 ~ ~ te3'V P~ P~ CoElnec- P, P, 
= ~ o live 

~KI ~ ,~  
Control 154,0~• 36,13• 
~,aparot- 1 ~3.7~5,171>0,l <:0,001 22,4_+3.92 <i0,05 < 0 , 0 5  

omy 
1 1 [ 19,7_+4,3~ <0,001 12,41• <0,001 -- 

2 20,08~2,64 <O,OOl >0~  32,89• >0,5 .<O,OI 
. 3 ]I4,80~1,01 I<0.001 >0.2 I5,29_+1,6S <0,0I > 0 , 2  
.aparot- 

OIIIV 151,59--+3,04 >0,5 <0,01 32,98-+4,05 >0,9 < 0 , 0 5  
3 ~ -  33,76+3,06 <O.{Io1 .)1,65_+[.07 <0,02 -- 

. 29,53~3,46 <0,001 >~,'2 [7,35-+1,27 <(0,01 > 0 , 0 5  
3 16,80-+3,39 <:0,001 <0,02 15,56_+2,92 <0.01 > 0 , 1  

25,60-+2,04 >0,05 l ~ 38,80• 15 <0,01 -- 
~ [2 ,57-+1, 7 <0,001 <<0,001 18,74• <0,01 I 0 ,05 
3 13.29+1,67 <0,001 <0,001 15,80-+0,83 <<0,01 .<0,01 
1 44,12~_1,15 <~0,02 2~,16_+1,93 >0.1 

14 2 56, I5• >0,2 <~O,OOl 41,33_+3,56 >0,2 ~ 0 2  
3 8,05• <:0,00 <O,OOl 10,19• >0,01 ~<'0,01 

Legend. Pl) Relative to control, P2) relative to 
pancreatitis; I) pancreatitis, 2) pancreatitis + 
PG E 2, 3) pancreatitis +PG F2~. Three rats 
used in each experiment and 300 cells in mes- 
entery and loose connective tissue respectively 
were examined photometrically, 

the sero tonin  content in the m a s t  ce l l s  of the m e s e n t e r y  and loose connect ive t i s sue  of the ra t  was low, ad-  
min i s t r a t ion  of P G E  2 and F2~ caused a fu r the r  d e c r e a s e  in the intensi ty of f luorescence  of the m a s t  ce l l s .  
By the end of the second week of  the expe r imen t  the serotonin  content in the  an imals  was i nc rea sed  in both 
populations of  m a s t  cel ls ,  but it was st i l l  lower  than in the control  r a t s .  Under the influence of  P G E  2 an 
i nc rea se  in the intensi ty of  f luorescence  was obse rved  in the m a s t  ce l l s  of the m e s e n t e r y  and loose connect ive 
t i s sue  and it did not differ  s ignif icant ly f rom the r e su l t s  obtained in the control  an imals .  Af t e r  injection of 
PG F2~, however ,  the serotonin  content s t i l l  r ema ined  low, namely  15.8% in the m e s e n t e r y  and 44.8% in the 
loose  connect ive t i s sue  c o m p a r e d  with the cont ro ls .  

In exper imenta l  hemor rhag ic  pancrea t i t i s  a dec r ea se  in the in tensi ty  of f luorescence  of the m a s t  cel ls  
of  the m e s e n t e r y  and loose  connect ive t i s sues  was thus obse rved .  Admin is t ra t ion  of PG E 2 caused  an initial  
fall  and subsequent  r i s e  in the serotonin  content in the m a s t  cel ls ,  whereas  PG F2~ caused a s table  decline in 
f l uo rescence  of the m a s t  ce l l s .  PG E 2 is known to act ivate  adenylate  cyc lase  and thus to p romote  accumulat ion 
of cyclic  AMP in the cel ls  [8]. Cyclic AMP, in turn,  p revents  l ibera t ion  of biogenie amines  f rom the m a s t  cel ls  
[2, 6]. In the ea r ly  per iod of the p re sen t  expe r imen t s  P G  E 2, however,  had no effect  on the serotonin content 
in the m a s t  ce l l s .  The r e a s o n  evidently was that  the s t r e s s  effect  of the m a s t  cel ls  was so g rea t  that  even 
accumulat ion of cyclic  AMP did not affect  the l ibera t ion of biogenic amines .  Other  w o r k e r s  o b s e r v e d  the s a m e  
p ic ture  when, a f ter  t r ea t ing  m a s t  cel ls  with phosphodies te rase  inhibi tors ,  they obtained a tenfold r i s e  in the 
cycl ic  AMP level  and did not obse rve  inhibition of l ibera t ion  of biogenie amines  under  the influence of c o m -  
pound 48/80. The fall in the intensity of f luorescence  of the m a s t  cel ls  at all  t imes  of the expe r imen t  in which 
PG F2~ was injected canbe  explained in all probabi l i ty  by the s t imulat ing effect  of this PG on guanylate cye lase  
and, correspondingly ,  on cycl ic  GMP synthes is .  Cycl ic  GMP is known to s t imula te  the l ibera t ion of biogenic 
amines  f r o m  the m a s t  cel ls  [10]. 
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Stress  is known to induce disturbances of the metabolism and function of the heart  and also to cause 
ulcers  in the gastrointestinal t rac t  [9, 10]. Meanwhile activation of the inhibitory GABA-ergic system of 
the brain, protective in character ,  is observed during s t ress ,  for preliminary administration of the GABA 
metabolite sodium hydroxybutyrate (GHBA) prevents disturbances in the heart and stomach [8-10]. The writers  
showed previously that s t ress  causes phasic injuries to the structure of the heart  muscle which correspond to 
definite periods with different blood eosinopbil counts [2, 5]. It has been found that changes in the blood eosino- 
phil level, reflecting functional activity of the pituitary-adrenal system (PAS) in s t ress  [3, 4], can serve as 
the cr i ter ion for quantitative evaluation of the effectiveness of drugs [6]. 

Accordingly the aim of the investigation described below was to study the effect of GHBA on the eosino- 
phil, cort icosterone,  and noradrenal levels and the severity of injuries to the structure of the heart as a result  
of exposure to s t ress .  

EXPERIMENTAL METHOD 

Experiments were car r ied  out on 78 male albino rats  weighing 180-200 g with an initial eosinophil count 
of 220-340/Vl peripheral blood at 9 a.m. Stress  was produced by Desideratots method [11]. GHBA in a dose 
of 100 mg/kg was injected subcutaneously 30 rain before exposure to s t ress  and again 2 and 4 h after the begin- 
ning of exposure. Control animals received physiological saline at the same time. After the end of exposure 
to s t ress  at intervals of 3 h the eosinophils in 1 v l  peripheral blood were counted in the animals of all groups 
(in a Goryaevrs chamber, using Hinkleman's stain). The plasma corticosterone concentration was determined 
by chromatography on columns with silica-gel [1] 2 h after the end of s t ress  and the noradrenalin concentra- 
tion in the heart  was determined fluorometrically [7]. To assess the protective effect of GHBA on the animal 
quantitatively, the method developed previously [6] was used; this involved calculating the ratio between the 
time required for eosinophilia to appear after the eosinopenia in animals of the control group (without GHBA) 
and the t ime taken for eosinophilia to appear in the animals of the experimental group (receiving GHBA). To 
detect structural  injuries to the heart ,  Per ls t s  reaction was carr ied out on serial  topographic sections, followed 
by counterstaining with hematoxylin and eosin; the method of polarization microscopy also was used. Animals 
in all groups were killed for morphological investigation during the period of marked eosinophilia, for it was 
shown previously that the severes t  structural  changes in the heart  are observed at that time [2, 5]. 
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