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In acute expe r imen t s  on ca t s , s t imula t ion  of the mechano recep to r s  of the u r ina ry  b ladder  (p ressure  
60-120 m m  Hg) in m o s t  c a se s  d e p r e s s e d  re f lex  r e s p o n s e s  of cen t e r s  for  the f lexor  and ex tensor  musc l e s  
and a lso  the potent ia l  of the dorsa l  surface  of the spinal  c o r d .  Afferent  impu l se s  f r o m  the inf lamed u r i n a r y  
b ladder  s t rengthen monosynapt ic  r e f l exes  of the ex tensor  cen te r s ;  re f lex  r e s p o n s e s  of the f lexor  cen te r s  
a re  d e p r e s s e d  a f te r  prolonged s t rengthening.  Polysynapt ic  d i scha rges  a re  d e p r e s s e d  under  these  c i r c u m -  
s tances .  At the same t ime,  changes a re  found in the do r sa l  sur face  potent ia l  and duration of pos t te tanic  
potentiat ion.  In mos t  expe r imen t s  the e l ec t r i ca l  r e sponses  of the spinal  cord  to in te rocept ive  s t imulat ion 
a r e  weakened if in f lammat ion  is  p r e sen t .  

Stimulation of v i s c e r a l  ne rve s  or  in terocept ive  zones causes  changes in mono-  and polysynapt ic  r e -  
f lex r e s p o n s e s  of moto r  cen t e r s  of the spinal  cord  [1, 8, 10, 14, 15, 17]. A number  of inves t iga tors  have 
analyzed the degree  of par t ic ipa t ion  of a f fe ren t  s t r uc tu r e s  and of mononeurons  t h e m s e l v e s  in these changes 
[3, 4, 6, 8, 9]. 

In this invest igat ion changes in re f lex  r e s p o n s e s  of the spinal  cord  under  the influence of s t imulat ion 
of u r ina ry  b ladder  m e c h a n o r e c e p t o r s  were  studied under  n o r m a l  conditions and in the p r e s e n c e  of a local 
pathological  p r o c e s s  in the r e cep t o r  zone. 

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

Exper imen t s  were  c a r r i e d  out on 27 ca ts  anes thet ized with ure thane  (1 g/kg in t raper i tonea l ly) .  Af te r  
laminectomy in the l umbosac ra l  region the an imal  was  secure ly  fixed to the me ta l  f r ame .  Monosynaptic 
d i scharges  of cen te r s  for  ex tensor  m us c l e s  were  r eco rded  f r o m  ven t ra l  roots  L 7 - S 1 in r e sponse  to s t i m -  
ulation of the cen t ra l  ends of the divided ne rv e s  to the gas t rocnemius  musc le .  To r e c o r d  r e f l ex  d i scha rges  
of the cen te r s  for  the f lexor  musc les ,  the deep b ranch  of the pe ronea l  ne rve  was  used, and the divided d o r -  
sa l  roots  of L 6 were  s t imulated.  A cu r r en t  of above- th resho ld  s t rength  for  f ibe r s  of the f i r s t  group was  
used.  The potent ia l  of the do r sa l  sur face  of the spinal  cord (DSP)was r eco rded  by a s i l ve r  e lec t rode  f r o m  
segment  LT, the second e lec t rode  being implanted into the v e r t e b r a .  Single s t imuli  were  applied to the ip -  
s i l a t e r a l  ne rve  to the popli teus musc le .  Single square  pulses ,  0.2 m s e c  in duration,  genera ted  by a s t imu -  
la tor  with rad iof requency output, we re  used for  s t imulat ion.  Responses  we re  r eco rded  on a CRO with ac 
ampl i f i e r .  To p reven t  drying and cooling, the spinal  cord  and n e r v e s  were  covered  with a l ayer  of sa tu ra ted  
mine ra l  oil, the t e m p e r a t u r e  of which, like the a n i m a l ' s  body t e m p e r a t u r e ,  was  mainta ined at  36-37~ by 
means  of an u l t r a t he rm os t a t .  

Stimulation of the u r i na ry  b ladder  m echano recep to r s  was  c a r r i e d  out by inflating a r ubbe r  balloon 
(p ressure  60-140 m m  Hg) for  5 rain. Acute inf lammat ion  of the mucous  m e m b r a n e  of the b ladder  was  p r o -  
duced by i r r iga t ion  with 6% s i lve r  n i t ra te  solution. 

The n u m e r i c a l  r e s u l t s  were  subjected to s ta t i s t i ca l  analys is  by the d i f ference  method [7]. 
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Fig.  1. Changes in r e f l ex  r e s p o n s e s  of ex tensor  (A) and f lexor  (B) cen te r s  of the 
spinal  cord  to in te rocept ive  s t imulat ion,  a) Ini t ia l  r e f l ex  response ;  b, c, d, e) r e -  
sponses  1, 2, 3, and 5 rain r e spec t ive ly  a f te r  beginning of s t imulat ion of u r ina ry  
b ladder  m e c h a n o r e c e p t o r s  (p ressu re  in balloon 120 m m  Hg); f) 5 rain a f te r  s top-  
ping in te rocept ive  s t imulat ion.  

Fig.  2. Changes in r e f l ex  r e s p o n s e s  of c en t e r s  for  ex tensor  (A) and f lexor  (B) m u s -  
c les  under  the influence of impulses  f r o m  inf lamed u r ina ry  bladder ,  a) Init ial  r e -  
f lex response ;  b, c, d, e, f) r e s p o n s e s  30 rain and 1, 2, 2.5, and 3 h a f t e r  i r r iga t ion  
of u r i na ry  b ladder  mucous m e m b r a n e  with s i lve r  n i t ra te .  

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

In m o s t  e x p e r i m e n t s  s t imula t ion  of the u r i n a r y  b ladder  m e c h a n o r e c e p t o r s  (p ressu re  up to 120 m m  Hg) 
caused ve ry  sl ight dep res s ion  of monosynapt ic  ex tensor  re f lexes ,  the seve r i ty  of which depended d i rec t ly  
on the intensi ty of in te roeept ive  s t imulat ion.  The effect  usual ly reached a m a x i m u m  af te r  1-3 min, when 
the ampli tude of the r e s p o n s e s  was reduced by 10.8• P < 0.02 (Fig. 1A). Strong in te rocept ive  s t i m -  
ulation (140 m m  Hg), on the other  hand, was accompanied  by a gradual  i nc rea se  in ampli tude of the mono-  
synaptic r e f l exes  by 18.6• (P < 0.001). Polysynapt ic  r e f l exes  r eco rded  under  these  conditions in r e -  
sponse to all  in tens i t ies  of in te rocept ive  s t imulat ion used in the expe r imen t  were  reduced in ampli tude.  
Changes in r e f l ex  r e s p o n s e s  p e r s i s t e d  to different  degrees  for  7-15 rain a f te r  the p r e s s u r e  in the balloon 
had re tu rned  to ze ro .  

The ampli tude of monosynapt ic  d i scha rges  in the re f lex  a r c  of the f lexor  musc l e s  was reduced by 
s t imulat ion of the u r ina ry  b ladder  (60 m m  Hg) on the ave rage  by 12.1~i.9% (P < 0.01); t he  changes were  
significant  only at the second minute of s t imulat ion.  During s t ronge r  distention of the b ladder  (120 m m  Hg) 
inhibition of the r e f l exes  was  obse rved  s ta r t ing  f r o m  5-10 sec,  and continuing throughout the per iod of 
s t imulat ion,  r each ing  a m a x i m u m  at the third minute (amplitude reduced by 21.4• P < 0.05). In the 
f i r s t  minutes  a f t e r  stopping s t imulat ion the ampli tude of the monosynapt ic  re f lex  d i scharges  re tu rned  to i ts  
ini t ial  level .  Polysynapt ic  re f lexes ,  a f t e r  some init ial  depress ion ,  gradual ly  s t rengthened;  at the fifth 
minute of in te rocept ive  s t imulat ion the i r  ampli tude was inc reased  by 20.3• P < 0.05 (Fig. 1B). 

In the p r e s e n c e  of inf lammat ion  of the u r i na ry  b ladder  wall, in mos t  expe r imen t s  a dist inct  i nc rea se  
in ampli tude of the monosynapt ic  d i scha rges  of cen t e r s  for  the ex tensor  musc l e s  was observed .  Fac i l i t a -  
tion of the r e f l ex  r e s p o n s e s  appeared  at the 10th-30th  minute a f t e r  i r r iga t ion  with s i l ve r  n i t ra te  solution 
and usual ly  p e r s i s t e d  until the end of the exper iment .  Faci l i ta t ion reached  a m a x i m u m  at the th i rd  hour 
(mean i nc r ea se  in ampli tude 26+5.5%; P < 0.001 (Fig. 2A). 

Afferen t  impu l ses  f r o m  the u r i na ry  b ladder  assoc ia ted  with the p re sence  of the pathological  p r o c e s s  
in the organ  a lso  caused changes in re f lex  r e s p o n s e s  of the cen te r s  for  the f lexor  musc le s ,  and these were  
biphasic  in c h a r a c t e r  (Fig. 2B). During the f i r s t  1.5-2 h a f t e r  product ion of inf lammation, the  ampli tude of 
the monosynapt ic  d i s c h a r g e s  was  inc reased  by 20.4• (P < 0.02), and this  was  followed by development  
of gradual ly  inc reas ing  inhibition of the r e f l exes .  The ampli tude of the r e sponses  3-4 h l a te r  was reduced 
by 29.9• (P = 0.001). In m o s t  e x p e r i m e n t s  changes in the polysynapt ic  r e f l exes  were  in the same 
direct ion.  
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Fig. 3. Changes in potent ial  of dor sa l  
surface  of spinal  cord  during i n t e rocep -  
rive s t imulat ion (A) and under  the in-  
fluence of impu l se s  f r o m  the inf lamed 
u r ina ry  b ladder  (B). In upper  row: a) in-  
i t ia l  DSP; b, c, d) 10 see and 1 and 5 rain 
r e spec t ive ly  a f t e r  beginning of s t imu la -  
tion of u r i na ry  b ladder  mechano recep to r s  
(p ressure  in bal loon 60 m m  hg). In lower  
row: a) ini t ial  DSP; b, c, d, e) 1, 2, 3, 
and 3.5 h r e spec t ive ly  a f t e r  i r r iga t ion  of 
u r ina ry  b ladder  mucous  m e m b r a n e  with 
s i lve r  n i t ra te .  

Stimulation of the pathological ly changed recep t ive  zone 
(urinary bladder) in mos t  expe r imen t s  caused l e s s  ma rked  
e l ec t r i ca l  r e sponses  of the spinal  cord than in healthy ani -  
mals .  This weakening of the v i s c e r o m a t i c  r e f l exes  was  ev i -  
dently due to depress ion  of the functional s tate of the r e c e p -  
tor  appara tus  of the u r i na ry  b ladder .  

The latent per iod of the spinal  cord  re f lex  r e sponses  
was only very  slightly changed by in terocept ive  s t imulat ion 
under  both n o r m a l  and pathological  conditions. 

To de te rmine  the c h a r a c t e r  of changes in the a f fe ren t  
pa r t s  of the re f lex  a rc  under  the influence of a pathological  
p r o c e s s  in the u r ina ry  b ladder ,  the next  s tage was  to study 
the potent ial  of the do r sa l  sur face  of the spinal  cord, r e f l e c t -  
ing presynapt ic  and pos tsynapt ic  p r o c e s s e s  in the in te rneu-  
rons  [11-13]. In these  expe r imen t s  a typ ica l  mul t icomponent  
potent ia l  was  r eco rded  (Fig. 3). 

Distention of the u r ina ry  b ladder  (p ressu re  60-120 
m m  Hg) led to an init ial  dec r ea se  in ampli tude of the negative 
postsynapt ic  components  (N l and N2) and of the pos i t ive  phase  
of the DSP, followed by an i nc r ea se  (Fig. 3A). 

Under the influence of a f ferent  impu l ses  f r o m  the inf lamed u r ina ry  bladder ,  dur ing the f i r s t  1-2 h a 
m a r k e d  inc rea se  (by 25-40%) in the ampli tude of the negative components  and the posi t ive  phase  of the DSP 
was observed,  although toward the end of the observa t ion  the ampli tude of all  i ts  components  (especial ly 
the pos i t ive  wave) was  below i ts  ini t ial  value (Fig. 3B). 

Changes in the durat ion of post te tanic  potentiat ion of the monosynapt ic  f lexor  r e f l exes  were  a lso  
studied dur ing development  of the in f lammat ion  (st imulation of the same  do r sa l  roo t  at  200-400/sec for  
10-15 sec was used).  This  phenomenon is connected with prolonged hyperpo la r i za t ion  of the p resynap t ic  
t e r m i n a l s  of a f fe ren t  f ibe r s  [16]. An inc rea se  of 1-4 rain in the duration of potentiat ion was  found in the 
phase  of faci l i ta t ion of the monosynapt ic  r e s p o n s e s  and a dec rea se  by 1-3 min in the phase  of depress ion .  

As the facts  desc r ibed  above show, s t imulat ion of the u r i na ry  b ladder  m e c h a n o r e c e p t o r s  under  n o r -  
mal  conditions m o s t  f requently have a ve ry  sl ight inhibi tory effect  on mono-  and polysynapt ic  re f lex  r e -  
sponses  and the DSP of the spinal  cord  (especial ly at  the beginning of st imulation).  Bear ing  in mind m o d -  
e rn  views of the or igin of the DSP components  [11-13], i t  may  be cons idered  that  the obse rved  in te rocept ive  
inhibition is  p resynapt ic  in na ture .  Such a suggest ion has  been put fo rward  by other  inves t iga to r s  [3, 4, 6, 
10]. However,  the poss ib i l i ty  of par t ic ipa t ion  of a m e c h a n i s m  of pos tsynapt ic  inhibition evidently cannot 
be ruled out here ,  and evidence in i t s  favor  is  given by published r e p o r t s  of changes in the m e m b r a n e  po -  
tent ia l  of motoneurons  t hemse lves  under  the influence of s t imulat ion of v i s c e r a l  ne rve s  or  of in terocept ive  
s t imulat ion [3, 4, 9]. 

During the development  of in f lammat ion  of the u r i na ry  b ladder  wall,  at  f i r s t  the monosynapt ic  r e -  
f lexes  we re  dist inct ly increased ,  r e g a r d l e s s  of whether  they were  evoked f r o m  a ne rve  to ex tensor  or  to 
f lexor  musc l e s ,  i .e. ,  the effects  of pathological  s t imulat ion of in t e rocep to r s  a re  genera l ized .  Only the du r -  
ation of the faci l i ta t ion effect  dif fered:  in the case  of an ex tensor  r e f l ex  the i nc rea se  was  m o r e  stable.  
Meanwhile an i nc rea se  in ampli tude of the negat ive components  and of the posi t ive  phase  of the DSP was 
observed ,  and at the s ame  t ime  the durat ion of pos t te tanic  potentiat ion was  slightly inc reased .  Evidently,  
impu l se s  f r o m  a focus of in f lammat ion  in the u r i na ry  b ladder  init ially produce steady hyperpo la r i za t ion  of 
the p r i m a r y  a f fe ren t  endings, i m p r o v e m e n t  of t r anssynap t i e  t r a n s m i s s i o n  of excitation, and art i n c r e a s e  in 
ampli tude of r e f l ex  r e s p o n s e s .  However,  2-2.5 h a f te r  s t imulat ion the ampli tude of the monosynapt ic  d i s -  
cha rge s  of cen te r s  for  the f lexor  m u s c l e s  d e c r e a s e d  apprec iab ly .  Meanwhile a d e c r e a s e  was  observed  in 
al l  components  of the DSP, e spec ia l ly  i t s  pos i t ive  phase,  together  with a dec r ea se  in the durat ion of p o s t -  
tetanic potentiat ion.  It  may be cons idered  that the ini t ial  hyperpola r iza t ion  was r ep laced  at  this  t ime by 
deepening and prolonged depolar iza t ion  of the p r i m a r y  af ferent  e lements .  This  sugges ts  that the inhibition 
of r e f l ex  r e s p o n s e s  developing under  these  conditions is  p resynap t ic  in nature .  Most probably  r e s t r i c t i on  
of the flow of af ferent  impulses  f r o m  the pathological  focus takes  place  at the level  of the f i r s t  synaptic 
r e l ay s .  
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