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CRINGES IN 3KR0M CH0LINE3rERA3E ACTIVITY DÖRING ADMINISTRATION 
OF SUBPOnC DOSAGES OP ALKYL PHOSPHATES 

»Hungary« 

/"Followiag is the translation of an article by 
Pharmacist Major Lasalo Gyarmati and Lieutenant 
Colonel UD Gabor David in H©I2lä£IZ2i (Army 
Doctor) Vol XIII, »o 1, Btxdepsat, 19öl, pages . 
73-79.7 

Insecticides of alkyl phosphate ester type paralyse the 
specific sibla, unlike the effects of physostigmine and its 

'"Research of the past 15 years have'proved that tha ChE in 
red blood corpuscles -is different fro® ChE found in the serm» 
The former* which shows properties similar to the ChE of the 
nervous syatem, is called real or ©-type ChE while the lattert non- 
specific er p8eudocholin«ateraaö is called e-type ChE»   The physio- 
logical role of the 8-ChE is not yet clear.    It is paralysed selec- 
tively by DFP-typ» awberiala and 'alkyl phosphate «st«rs.    Tha par- 
alysis is 100 tiroes stronger than that of the ©»ChE«    Heaee it earn 
SMS expected that diagnosing a decrease in a-ChE activity would be 
a rare sign of the presence of sub-toxic amounts and poisoning» 

W© worked oat a new, simple test to i&sasura ChE activity* 
It works os the principle'that s-ChE changes the yolXovr 2~assoben« 
s&rie~l-naphty la estate to red 2-aaobeßzeaö-l-naphtol, 
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TAQ red hue is ifieasured eoiorisetii.e8.11f\    The strength of e;l«* 
indicates the activity of tho ©saa^ae«, 

'ExperiiE.sntsl part and. diseasaio« of the results 

The activity, of the ChE ia rats8 bleed senaa after parsntsral 
or p©;«sral DFP poisoaing was unaaaured in the £©liowir«g isa.m>ar« 

During suporfialal ether^anaatheaia,, blood was obtained frosa. 
the ie.il veins 0,02 ml off the SO rum of this blood was used In th© 
experiments»   Blood was take« 'just befor® and after the poisoning«; 
&t specified titaas.    Tha DFP was iß aqueous solution and was 
administered, intraperifeionsaliy or intramuscularly or via a stosach 
■soäda», depending on the goal of the particular experiissifit*    DL5Ö 
of ih® DFP «aeeti was 4 »4 tag/1000 g» 

la o«r exp«'ifi£ßCiüt0 we found that the extinction of the red 
color disappears or bsaomea negligible after & lethal dose *as 
given»    E»g* a 300 | rat's extinction was 0,9$ bofos*© ißjeetio-n, 
but after 1 mg DFP (i.p.) there was no color whatesoevar.    Another 
animal had strong tosas-eone.s convulsions 50 minutes after the 
iajsetiort, and tbs original Ö.Ö «xfcinctioa fell to 0.1?.   VJhen 
animals wer© givsn 1 »g DPP through, a stomach sonda, the- convul- 
sions caisi® after 30 minutes, and the orignal exfciction of 1«45- fell 
to 0,11. 

The experiments ws»r© followed bj stab-toxic dos®ä»    ötvißg 
5Ö and, 100 gsraasa DFP 100 g body waight (this was ea* one eighth 
and one quarter of the DLefj) the rats did not show viaibls suf- 
fering, tot their extinction decreased significantly»    Coftts-cl 
animals were used in all experiments« 

Rabbits WOTS given DFP parent©rically or through ths skin« 
le dropped eoaee&trstod DFP oa the inner earlobe of the rabbits 
(where the lobe ia covered with downy hair only) which was washed 
off with 3% Na2CC>3 alter 5 admit as.   Rabbits5 blood was taken either 
trass the e&r v»in ov by heart' panetüre«,    (Ihsn ear blood was usad, 
the clean, fion-poisoaed ear was punctured.) 

Exparijaentai rasuits are shcnwi iß T&blea 1-4» 
It is important to find out whether the activity of ths 

aexvtffi containing paralysed ChE changes «hen left -atasdiag*    Kaac« 
the activity was measured at determine-d. intervals*    Results are 
shown ia Table 5» 

Th® table shows that ChE activity does not increase, in faet 
decreases saöte*feat v&th time* H©iaes the measurement does not have 
to b© dose äfisoödiately after the blood w&a taken» 

Our test can be easily can-led out anywhere, evea without 
&K iastnxas©ata by just «sting a pi pet and a f@w test tubes.   This 
is &<ae to the fact that with normal serum the red color of the 
n&phtol can be well observed 3-4 aainytoa after th© reagents were 
added; while paralysed serum will glva color only later,, if at all. 



We tested the serura of dogs that were tmda  to inhale tbs 
vapor of DFP and its analogs« The dogs died» Tart minutes after 
the clinical death, we tested their blood (by heart puncture). Ho 
red color v?as observed in the reaction* 

Likewise^, lining but poisonad dogs8 blood gave no reaction» 
There wer© dogs that survived the poisoning, but the ChS activity 
of their serum decreased significantly■„  which could be observed 
•vdth fch« nakad eye« 

Oar findings confirm several, authors who claim- that even vary- 
low concentrations of DFP (10-9-1CT10 II « OL) in vitro paralyse 
the ChE. ■ We found that men 0,00,5 gamsa DFP (i.e., 3.3.10""11 M »- OL) 
causes a serious decrease' io ChS activity» This is one of the 
reasons why the amount of DFP in the body cannot be estimated from 
the dacrease in Chi activity» 

We did. not aim. to investigate the regeneration or restitution 
of the ChE« Wa went as far as 24 hours. At the end of this pex*toda 
ChE activity in rabbits was equivocally low, msadffium 20*25$ of the 
original value* This agrees with the data given in the literature, 
No such equivocal data was registered with rats. Most rats' ChE 
activity reached 50-60$ of the original value« Those animals that 

■ got only a low DFP doss, had a much higher ChS activity after 24 
hours of the poisoning than originally» One of ua noticed the asms 
behavior in chronically poisoned rats that were givaa one fifth and 
one tenth of DX.50 DFP« 

Conclusion 

The authors found a new method for measuring' ChE activity« 
They found that activity decreases significantly after only 0 few 
minutes when sub-toxic araötirtts of DPP-iypa poisons are given»   The 
paralysed earm. does not regenerate within 24 hours.   The method 
is suitabl® for detecting poisoning quickly nnder any circumstances. 
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Blood Serum Activity 

Table 2 
of Rats after Sonda DFP Poisoning 

KiVv.    - 
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0,83 

0,59 

0,62 

0,48 

1,17 

0,68 
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Kote%    Weight of rats «ra.s between 130 and 250 grams« 



Table 3 

C'jiä Activity of RabbHs.aftw 500 gamma/** i. P, DFP Po* sor>V 
 ChE Activity Extinctions     •-       ' " i 
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1,13 
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(I   :!J 

0.05 

0,60 ■      !        0,12 
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0,68 

0,23        ! 

0,00 

0.17 0,13 

o.iä 0,3 2 

0,14   .• 0,12 

0,12 ft 22 

0,11 0,23 

0,03 0,12 

;2« hc*arsf 

0,14 
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0,11' 

0,51 

0,33 

0.28       t _J_  | 
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Control Animals 
1,0? 

0,51 

,09 

0,52 

1,10 

0,52 

1,05 

0,52 

1,00 

0,58 

Notes Rabbits 1 through 3 ware earicbs ~ie±y\  punctured: all 
others were heart punctured» 

Table h 

ChE Activity of Rabbits after Skin DFP Foisonii 

Joses Two drops of concentrated DFP 
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