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In Examining toxic effects caused by organophosphorus inhi

bitors our aim was to obtain a wider understanding of biochemical 
changes that appear in an organism Intoxicated with these poisons.

If we start from the basic biochemical disturbance which 
occurs in poisoning with organophosphates, i.e. from inhibition 
cholinesterase and collection of acetylcholine in the central and 
peripheral nervous systems, then it can be assumed that disturb
ances may also appear in other metabolic systems. For example it 
is known that increased quantity of the acetylcholine leads to 
disturbances of mutual regulation of vegetative nervous centres in 
the hypothalamus and functioning of the anterior lobe of hypophysis, 
which hormones regulate secretion of other endocrinous glands in
cluding the cortex of the adrenal glands. It has been proved furth
er that acetylcholine develops hyperadrenalinemia (FUKUYAMA,1 9 6 3 ) 

and hypercalemia (HAZARD anc DELGA, 1 9 5 * ) »  and by putting out of 
order breathing and circulation to cause also stressor reactions.

in our experiments we have examined changes of glucose quanti
ty in the blood serum, glycogen in the liver and lactic acid in 
meat of pigs and lambs poisoned with lethal and sublethal doses of 
Tabun. There is scarce information in literature on this and simil
ar problems. For example, GOLD, WELLER and FREEMAN ( l 9 5 7 )  had prov
ed an Increase of glucose in blood of dogs after poisoning with 
Sarin and Parathion. in our establishment VUCOVIC ( 1 9 6 3 ) also de
termined a hyperglycemy in blood of rabbits and horses poisoned 
*ith Armin and Sarin.

- 751-



According to  the NEUMANS' (1950) f in d in g  the process o f  de

com position o f glycogen develops ve ry  q u ic k ly  so th a t  in  one 

minute 16  ■«* are decomposed, and i t  happens w ith  glycogen from  

l i v e r  which In fluences  d i r e c t ly  an increase o f glucose concentra- 

• t io n  in  b lood.

Experim enting w ith  DPP on an is o la te d  muscle o f  a r a t  ZAHA

ROVA and REZENGART ( 19 4 9 ) - proved thad la c t ic  syn thes is  was in h i

b ite d  under in flu e n ce  o f th is  poison. C ontrary to  them GOLD,

WELLER and FREEMAN (1957) have found out s tro n g e r increase o f  

la c t ic  a c id  co n ce n tra tio n  in  b lood o f dogs a f te r  po ison ing  w ith  

Parath lon  and S a rin .

M a te r ia ls  and Methods

1. Glucose was determ ined in  the serum app ly ing  the enzymons 

u ltra m ic ro  method g iven  by KESTON ( 1 9 5 6 ) and (TELLER,19 5 6 ) m o d if i

ed according to  SANZ.

2. Glycogen was determ ined g ra v im e tr lc a lly  by e x tra c t io n  

w ith  th re e c h lo rin e  a c e tic  a c id  and then s e tt le d  by he lp  o f  ethanol*
3 . L a c tic  ac id  was determ ined both in  l ig h t  and dark muscle8 

and the method was based on o x id a tio n  o f la c t ic  a c id  in  aceta lde 

hyde which fu r th e r  was f ix e d  to  b is u lp h ite  and the su rp lus  o f *be 

b is u lp h ite  was determ ined io d o a e t r lc a l ly .

Results

Glucose in  the blood serum o f p igs  and lambs was determined 

a f te r  a p p lic a t io n  o f the poison in  the form o f  a slow intraveno®8 

In fu s io n . The poison had been d isso lved  in  the s a lin e .  Glucose 

co nce n tra tio n  was estim ated a f te r  3 0 , 60 and 120 m inutes counting  

from the s ta r t  o f the in fu s io n . The obta ined  re s u lts  are shown i n 

the Table 1 .
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table 1. Glucose concentration In blood serum (mg*) of lamb. and 
pigs alter intravenous infusion of Tabun

525 *06
± 2 6 , 9  ± 3 2 , 5

Pigs 80-1 0 0 g/kg 98

6 , 5

Each value in the Table represents a mean value for 4 anim- 
*1». Compared to the normal, glucose concentration In the lambs' 
‘•rum, 120 minutes after beginning of the infusion, has increased 
*re than four times, but for pigs this increase is about two 
******* The 8*ru" o t the aaiaals was also analysed after 2 k hours 
^ter infusion and it was found that some animals the hyperglycemy 
M  #tl11 P#r8l»*ing while with others glucose had withdrawn to 

1#Tel or U  *Yen *«11 **low normal. These experiment. 
*** "roT*d a stronger hyperglycemy does not occur before 30
^btes after the beginning of the infusion.

Glycogen and lactic acid wore determined in the liver and 
V i e  one to three hour, after death of the animals, m  the Table 
I *** *iy#n *be obtained results which represent mean values 
'•ti.tically worked out) for k animals.

V .
2 . Concentration of glycogen in liver and of lactic acid in 

muscle of nonpoisoned animals and those poisoned with 15 
DL5q of Tabun applied intravenously
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Species Glycogen L a c tic  a c id  in  mg/gr
and in  l i v e r L ig h t muscle Dark muscle

dose mg/g

Lambs
no t poisoned 8,5 + 3,6 5,2 ± 1 ,0 4,4 + 0 ,6

Lambs
poisoned 5,0  + 2,5 3,8 ♦ 0 ,9 3,6 + 1,0
w ith  15  PL^0

Pigs
no t poisoned 78,4 + 8 ,7 6 ,0  + 0,8 3,3 + 0 ,4

Pigs
poisoned 45,7 + 11,0 4,4 + 0 ,7 3,1 + 0,3
w ith  15  DL50

In  both species the contents o f  glycogen in  the l i v e r  was

reduced by 42# a f t e r  po ison ing  w ith  Tabun. i f  p igs and lambs are 

compared then b ig  d if fe re n c e s  in  the contents o f glycogen are 

ev id en t between the two groups o f  an im als. Besides t h e i r  d i f f e r 

ence as spec ies , i t  has a lso  been a re s u lt  o f d i f fe r e n t  feed ing , 

f o r  lambs were le a n , and i t  is  a lso  a reason fo r  a b ig  standard  

e r ro r  th a t has been obta ined  when working out data f o r  lambs.

I t  is  a lso  in te re s t in g  th a t  a f a l l  o f  glycogen concen tra tion  

in  the l i v e r  depends on the le n g th  o f  l i f e  o f the poisoned ani®31. 

In s o fa r  as the anim al l iv e s  lo n ge r from the moment o f the a ppH ca'  

t lo n  o f  the po ison , to  th a t degree the f a l l  o f  glycogen concen tre ' 

t io n  is  g re a te r .

The re s u lts  f o r  la c t ic  a c id  show, th a t  in  the l ig h t  muscl«

(m. long iss im us d o rs i)  i t s  co nce n tra tio n  is  h ig h e r than in  the 

dark one (m.quadriceps fem orls ) and th a t w ith  poisoned animals 
both  species a c e r ta in  re d u c tio n  has been noted.
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D iscussion

The hyperglycemy th a t appears w ith  p igs and lambs poisoned 

w ith  Tabun undoubtedly shows th a t a lso  in  th is  case o f  po ison ing  

w ith  organophosphorus compounds an increased g lyco ge n o lys is  occurs. 

Namely, th is  shows th a t in  po ison ing w ith  Tabun appear changes in  

the metabolism o f those systems in  w ich adrenal g land has cons ide r

able share in  t h e i r  re g u la t io n . So, FUKUYAMA ( 1 9 6 3 ) has found th a t  

the acute po ison ing  w ith  organophosphates lead to  s t im u la t io n  o f  

sym pathetic nervous system, fa s te r  re lease  ad rena line  and noradre - 

na line fro m  adrenal glands and increase h is  conce n tra tio n s  in  b lood . 

As the ad rena line  is  a s p e c if ic  agent o f the phospho ry las is , hence 

the hyperglycemy appears.

I t  has to  be po in ted  out here th a t o n ly  g lyco ge n o lys is  in  the  

l i v e r  in flu e n ce s  the co n ce n tra tio n  o f  glucose in  b lood and leads  

to  hyperglycemy re a c tio n . In  o th e r t is s u e s , however, g lycogeno

ly s is  ra ise s  the co nce n tra tio n  o f  g lucose - 6-phosphate w ich is  no t 

passing in to  b lood .

S im ultaneously w ith  the increase o f  g lucose in  b lood an in 

crease o f la c t ic  ac id  was a lso  expected, both as a re s u lt  o f  de

com position o f glycogen and as s tro n g e r c o n tra c tio n s  th a t  fo l lo w  

every po ison ing w ith  a n t lc h o lin e s te ra s is  compounds.

In  our experiments a re d uc tio n  o f  la c t ic  a c id  co n ce n tra tio n  

in  muscle had occured. ZAHAROVA and ROZENGART 1949) was found 

such re d u c tio n . They have e s ta b lish e d  ou t th a t DFP caused an in h i 

b i t io n  the syn thes is  o f  la c t ic  a c id  in  the is o la te d  muscle o f a 

r a t .

The re s u lts  o f  our exam ination show th a t in  po ison ing  w ith  

organophosphates, besides bas ic  changes th a t are caused by these 

compounds, in h ib i t io n  o f ch o line s te rase  and c o l le c t io n  endogenous
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acetylcholine, that also other metabolic processes are put out of 
order which are closely connected with the nervous and honsonal 
regulation organism.
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