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Summary. Cholinesterase r e a c t i v a t o r s -  t r imedoxim,  m e t h o x i m  and o b i d o x i m - i n j e c t e d  in the  dose of 20 mg/kg  s.c., 
increase muscle glycogen concen t ra t ion  in normal ,  bu t  no t  in adrena lec tomized  rats.  This effect  m a y  be in connec t ion  
wi th  s imoul taneous ly  found rise of serum cor t icos teron level. T r imedox im decreases adrenaline,  m e t h o x i m  and obi- 
dox im noradrena l ine  concen t ra t ion  in adrenals.  

Cholinesterase (CHE) react iva tors ,  drugs used in t rea t -  
m e n t  of o rganophospha te  poisoning,  have  been s tudied  
up to  now for the i r  an t ido ta l  potency.  In  our previous  
s tudy,  inves t iga t ing  the i r  general  pharmacologica l  ef- 
fects,  we have  shown t h a t  3 t e s t ed  CHE reac t iva tors  
t r i m e d o x i m  (TMB-4), ob idox im (LtiH6, toxogonin)  and  
m e t h o x i m  (MMB-4) in jec ted  in to ra t s  a t  a dose of 

Glycogen 

100 150 200 250% 

Trime~oxim **  Li"--I-~ 
Methoxim ** i ~  
Obidoxirn ** 

Adrenaline 
Trimedoxirn ** 
Methoxim 
Obidoxim 

Noradrenaline 
]-rimedoxim 
Methoxim 
Obidoxim 

Tryptophan - Trimedoxim ~L, 
Methoxirn 

p y r r o l a s e  Obidoxim 

. . /  
z~  

Trimedoxim ~ ~ z / 7 / 7 / 7 ~ , ~ / / /  
Non-esterdied ; Methoxirn / / / / / / ' ~ , / 7 ~  
fatty acids Obidoxirn .~__/~-///~ 

~/ / / / / / ,  f l / / / / / A  

Aminoacid !Trimedoxim ' - { .~ 
Methoxim + 

nitrogen Obidoxim ~ , ,  

,r////~-<///~ 
. ' , ~ / / / / / 7  

�9 , / / / / / / Y / J  0b,dox,m [ T/~/5/ , / / /*/2 
,7///~ ~///A 

Concentration of glycogen in musculus biceps brachii (n = 41), 
concentration of adrenaline and noradrenaline in adrenals (~ = 41), 
activity of liver tryptophane-pyrrolase (~ = 41), concentration of 
non-esterified fatty acids (n = 22), amino acid nitrogen (n = 15) 
and corticosteron (~r = 41) in blood serum of rats 2 h after the ad- 
ministration of triinedoxizn, methoxim and obidoxim in doses of 
20 mg/kg s.c. The results arc expressed in percent of control values 
(saline) which are denoted by dashed zones (mean + 95~ confidence 
limits). Bars in columns represent 95% confidence limits. Asterisks 
indicate statistically significant difference front control values 
(p < O.Ol). 
+ Due to the lack of blood serum, the es t imat ion  could be performed 
ill 2 ra ts  only. 

20 mg/kg  i.p. increase liver and  muscle glycogen concen-  
t r a t i on  and  the  blood glucose level as well (BE~EgOVX 
and HvlzDOgOVA.1). This effect  appeared  as early as 
45 rain af ter  the  drug admin is t ra t ion ,  and even h igher  
and pers i s ten t  values were a t t a ined  readi ly  af ter  2 h. To 
explain  the  mechan i sm of th is  action,  we decided to  in- 
ves t iga te  metabol ic  changes  induced by  CHE react i -  
va tors  in more  detail.  This  pape r  repor t s  the  resul ts  of a 
s t u d y  concerning a possible i nvo lvemen t  of adrenals  
(secretion of ca techolamines  and cort icosteron) in rats.  
In  addi t ion,  release of nonester i f ied  f a t t y  acids, ac t iv i ty  
of liver t r y p t o p h a n e  pyrrolase  and the  blood level of 
aminoac id  n i t rogen were s tudied.  

Methods. Adul t  Wis t a r  rats,  fed s t an d a rd  pellet  d ie t  
were used. All b iochemical  analyses  were per formed af ter  
15 h food depr iva t ion ,  wa te r  was given ad l ibi tum. The 
C H E  reac t iva tors  t r imedoxim,  m e t h o x i m  and ob idox im 
were admin i s t e red  at  a dose of 20 mg/kg  s.c. 2 h before 
decap i ta t ion  of the  animals.  

The following biochemical  analysis  were pe r fo rmed:  
t he  de t e rmina t i on  of glycogen in musculus  biceps braehi i  
and hea r t  muscle (LugTINECZ), concen t ra t ion  of adren-  
aline and noradrena l ine  in adrenals  (CHANG"), ac t iv i ty  of 
t r yp tophane -py r ro l a se  in l iver (KNox4), serum corticos- 
te rone  level by  the  modif ied  m e t h o d  descr ibed by  SILVER 
et al.% serum level of non-es ter i l ied  f a t t y  acids (NovXK 6) 
and aminocid  ni t rogen (SOBEL et  alT). 

In  the  last  series of exper iments ,  18 ep inephrec tomized  
male Wis ta r  ra t s  (weight 200-250 g) were used;  24 h 
af ter  ep inephrec tomy,  t h e y  were t r ea t ed  wi th  saline 
(n --  4), t r in l edox im (n = 5), m e t h o x i m  (n = 4) and  
ob idox im (n = 5), and 2 h later  the  de t e rmina t ion  of 
h e a r t  muscle glycogen (LugTINEC ~) was performed.  

All results  were s ta t i s t ica l ly  eva lua ted  by  analysis  of 
variance,  s ta t is t ica l  significance was p lo t ted  using 
Duncan  t es t  and t-test.  

Results. The results  of t he  first  series of expe r imen t s  
are i l lus t ra ted  in the  Figure.  All 3 C I t E  reac t iva tors  
t e s t ed  increase s ignif icant ly  the  muscle concent ra t ion  of 
glycogen. This f inding conf i rms our previously  publ i shed  
resul ts  (BEN~govA and HvIzDogovA~). The CHE re- 
ac t iva tors  also induce changes  in ca techolamines  con- 
cen t ra t ion  in adrenals  which  are no t  of the  same char-  
acter.  T r imedox im decreases s ignif icant ly  the  concen t ra -  
t ion  of adrenal ine,  bu t  does no t  change t h a t  of noradren-  
aline. Methox im and  ob idox im have  jus t  the  opposi te  
effect.  None  of the  3 C H E  reac t iva tors  change  the  ac t iv i ty  
of liver t ryp tophane -pyr ro la se .  
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No changes  in the  levels of non-es ter i f ied  f a t t y  acids 
and  aminoacid  n i t rogen  levels in blood serum were found. 
All C H E  reac t iva tors  increase the  secret ion of cort ico- 
s terone.  This effect  reaches s ta t is t ica l  significance wi th  
m e t h o x i m  and  obidoxim.  

After  ep inephrec tomy,  C H E  reac t iva tors  no longer 
evoked an increase in glycogen concen t ra t ion  in hea r t  
muscle,  bu t  r a the r  a t r end  to  decrease was seen, b u t  
th is  change was no t  s ignif icant  (Table). 

Glycogen concentration in heart muscle from normal and epine- 
phrectomized rats 2 h after administration of drugs (20 mg/kg s.c.) 

Normal rats Epinephrectomized rats 

Treatment n rag/100 g su n rag/100 g s; 

Saline 43 279.9 13.1 4 235.2 36.4 
Trimedoxim 11 334.0 29.8 5 201.4 38.2 
Methoxim 21 354.7 ~ 15.8 4 157.4 23.9 
Obidoxim 14 419.9 ~ 23.47 5 166.2 18.2 

~Statistically significant difference from control values (saline); 
p < o.01. 

Discussion. Our previous  paper  (BENEgOV-~ and  Hvlz-  
DOgOV~ 1) d e m o n s t r a t e d  clearly t h a t  C H E  reac t iva tors  
can induce an increase in glycogen concen t ra t ion  in liver, 
skeletal  and  hea r t  muscle,  and an increase in blood 
glucose level in rats.  The first  series of expe r imen t s  con- 
f i rmed again the  rise of glycogen in muscle.  I f  a rise in 
l iver and muscle glycogen appears  s imul taneous ly  wi th  
the  rise of g lycaemia  in h u n g ry  animals,  the  mos t  prob-  
able exp lana t ion  is glnconeogenesis.  The ac t iva t ion  of 
adrenal  cor tex  and increased release of cor t icosterone 
observed suppor t  th is  hypothes is .  The lack of muscle 
glycogen rise in ep inephrec tomized  animals  m a y  repre-  
sent  fur ther  evidence for th is  conclusion. F u r t h e r  f indings 
- unchanged  levels of non-es ter i f ied  f a t t y  acids and of 
amino acid n i t rogen  - need no t  be in cont radic t ion ,  since 
the  t u rnove r  of amino acids released f rom pro te ins  and 
f a t t y  acids f rom fats  m a y  be a t  such a speed t h a t  no 
change in these  metabol i tes  levels is detectable .  

The es t imat ion  of ca techolamines  in adrenals,  reveal ing 
a fall in concen t ra t ion  af ter  t he  admin i s t r a t ion  of CHE 
reac t iva tors  indicates  also sl ight  ac t iva t ion  of t he  adrenal  
medulla.  The lack of any  change  in t he  ac t iv i ty  of liver 
t r yp tophane -py r ro l a se  and vary ing  effects  of C H E  reac- 
t iva to rs  on the  release of adrena l  ca teeholamines  (de- 
crease of noradrena l ine  af ter  m e t h o x i m  and toxogonin,  
decrease of adrenal ine  af ter  t r imedoxim)  is s t i l ld i f f icul t  
to explain. 
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Summary. Electr ical  s t imula t ion  in la teral  sites of the  upper  cervical  spinal  cord evoked vasodi la ta t ion  after  adrenergic  
blockade.  S y m p a t h e t i c  fibres media t ing  sus ta ined  vasodi la ta t ion  were shown to be separa te  f rom adrenergic  sympa-  
the t i c  fibres since the  adrenergic  vasocons t r ic to r  response in t he  paw evoked by  vasomoto r  s t imula t ion  ill t he  medulla  
was no t  reversed to vasod i la ta t ion  af ter  bre ty l ium.  

A vasodi la tor  inne rva t ion  which  can be ac t iva ted  b y  
s y m p a t h e t i c  s t imula t ion  following adrenergic  b lockade 
exists  in the  cu taneous  vascula ture  of the  canine paw a and 
ear* and  in t he  h ind  l imb 5. The vasodi la ta t ion  b rough t  
abou t  by  s t imula t ion  of these  s y m p a t h e t i c  f ibers is in 
p a r t  med ia t ed  by  acetylchol ine  since the  initial  rap id ly  
developing c o m p o n e n t  of the  response is b locked by  
a t rop ine  5. The m a jo r i t y  of t he  response,  however ,  which  
is of long dura t ion  is no t  a t t r ibu tab le  to cholinergic 
media t ion  or to release of o the r  known  t r a n s m i t t e r s  a, 5 
and  has  been t e rmed  sus ta ined  vasod i la ta t ion  5. Because 
it is of impor t ance  to know whe the r  cent ra l  r ep resen ta t ion  
of th is  unique vasodi la tor  sys t em exists,  s t imula t ion  of 
the  la teral  aspec t  of the  upper  cervical  spinal  cord was 
explored as a means  of ac t iva t ing  sus ta ined  vasodi la ta -  
t ion. E x p e r i m e n t s  uti l izing medul la ry  vasomoto r  center  
s t imula t ion  were also conduc ted  to t r y  to separa te  phys -  
iologically the  adrenergic  and  sus ta ined vasodi la tor  inner-  
various. 

Materials and methods. E x p e r i m e n t s  were carried ou t  
in 19 mongre l  dogs anes the t ized  wi th  30 mg/kg  of sodium 
pen toba rb i t a l  and  art i f icial ly ven t i l a t ed  af ter  admin is t ra -  
t ion of 0.25 mg/kg  of d e c a m e t h o n i u m  bromide.  Supple- 
m e n t s  of the  anes the t ic  and  neuromuscula r  blocker  were 
given when  necessary.  W i t h  the  an imal  in the  prone  posi- 
t ion and its head  placed in a holder,  the  medul la  and up- 

p e rmo s t  por t ion  of t he  cervical spinal  cord were exposed 
t h ro u g h  an incision over  the  c is terna  magna .  A bipolar  
concent r ic  e lectrode was used to s t imula te  e i ther  the  
medul la  (floor of the  4 th  ventricle) or the  la tera l  spinaI 
cord. Various sites 1-6 m m  below the  floor of the  4th 
ventr ic le  and  on the  la teral  aspec t  of the  spinal cord jus t  
caudal  to the  medul la  1-2 m m  b e n e a t h  the  surface were 
s t imula ted .  The procedure  of h i n d p a w  perfus ion which 
has  been repor ted  previouslya  entai led p u m p i n g  blood 
f rom the  femoral  a r t e ry  to  the  cranial  t ibial  a r t e ry  of the  
left h ind  p a w  wi th  a S igmamotor  pump.  The extra-  
corporeal  t ub ing  encompassed  75 ml and  included a 53 ml 
coil which  de layed  the  passage into t he  paw" of catechol-  
amines  released f rom the  adrenal  medul la  dur ing central  
el ici tat ion of vasodi la tor  responses.  The animal  was 
p r imed  i.v. w i th  75 ml  of 5% d e x t r a n  to replace the  blood 
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