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ABSTRACT

I
rhe protective efficacy of a well-known calcium channel blocker, Verapamil, against Mipafox,

a protbtype of nervt gas, has been investigated. Mipafox is a potent organophosphorus ester which

has both acute and :delayed neurotoxic effects. The results of the present study indicate that as an

adjunct to Atropine, Verapamil shows protective action in overcoming the delayed neurotoxic effects.

However, it m~kes either.little or no contribJtion to the recovery of the acute toxic effects of Mipa(ox.
I
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1. INTRODUCTION

Organophosphoru~ Fsters, which include

highly toxic nerve agents, viz., Soman (pinacolyl

methyl phosphono. fluoridate), Sarin (methyl,

O-isopropyl phosp~ono fluoridate), Tabun (ethyl

N,N-dimethyl phqsphoramido cyanidate) and V x

[O-ethyl S-(2 N.N~di isopropyl amino) ethyl methyl
phosphono thioate], exert their toxic effects by

inhibiting enzyme acetylcpolin bsterase (AchE)

(EC 3.1.1.7)1,2. Some ofj tHese compounds inhibit

irreversibly another enzymeTneurotoxic esterase

(NTE), an isoenzyme lor carboxyl esterase

(EC 3.1.1.1). Symptoms of NTE in?ibitlon appear

after 8-14 days of latent 'period in some of the

species, including man. Thd: delayed effect is called'

organophosphorus ester-idduced delayed
neurotoxicity (OPIDN)3: I

The treatment commonly adopted for acute"

effects of organophosphorus ester "poisoning is

intraparitoneal injectfon of Atropine for over-

coming the muscarinic effects, along with an

oxime, such as 2-PAM ch:loride or obidoxime orI
toxigonin byl intr~venous route, with glucose or

~ali~e b~ i~tramuscul~r route to counter the
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nicotinic effects2. However, no therapeutic or

prophylactic regime is known to overcome the
delayed neurotoxic effect of organophosphorus
esters.

Calcium plays an important role in the

physiology of the nervous system. Regulation of

cytosolic calcium in synaptosomes occurs through

the high affinity calcium pump. Neurons have

different types of calcium channels, which are

important in controlling different aspects. of nerve

activity. In a neuron, different mechanisms may

operate simultaneously in different portions of the

cell to regulate separate functions. The multiple

type of voltage sensitive and receptor-operated

calcium channels offe~ the cell some flexibility in

the way it can modulate the entry of calcium ions4.

.Howei"er, increase in intracellular mobilisation of

calcium precipitates detrimental events, as calcium

is. implica.ted in neurotransmitter release,
J

degradation of neurocytoskeletal muscles, myelin

integrity, excitation-contraction coupling, etc.

Turnover and degradation of neurofilament has

been shown to depend. on the activity of

calciul1l-activated or calcium-dependent



proteases~, Inhibition of acetylcholine release by
calcium channel blockers in guinea pig colon has
been reported6, Realising that some of the

neurological problems are due to pn increase in
cytosolic calcium, the present investigation was
undertaken to assess the prophylactic efficacy of

Verapamil (calcium channel blocker), if anx,1
against acute and delayed neurotoxic effects of

Mapifox (N,N'diisopropyl phosphorodiamidic
fluoride). For this, the inhibition/reactivation of
brain acetylcholin esterase (AchE) and NTE in
male albino mice, has been investigated.

compared with an equal number of control animals.

Inhibition and reactivation of enz~me acetylcholin

esterase8 and neurotoxic esterase was studied in
,

10 per cent crude brain homogenate prepared in

0.25 M sucrose. Protein content was estimated

using. folin ph~nol reagentIO. Data analysis was
done by 'significance 't' test II

3. RESULTS & DISeUSSION .

,
Ihhibition and reactivation Ipatterns of mice

I
brain AchE at differ~nt time intervals afterMipafox

I
treatment, with and withvut Verapamil, are
presented in Fig. I. In: the Verapamil-treated

animals, AchE rea~tivation is ,more compared to

nonVerapamil-treated anima~, though this is not
statistically significant. I
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2. MATERIALS & METHODS

Male albino mice of Wistar strain weighing
30::t: 5g were used. They had free access to Gold

Mohar Laboratory, Animal Feed, besides drinking
water. The animals were divided into three groups.
These groups were subjected to. one of the

following treatments:
,

Group I (control) animals received DMSO,
the chemical used for dissolving Mipafox.

Group II animals were administered
intraparitoneally 2 LD50 Mipafox '10 min after 20
mg/kg intramuscular atropine sulphate. LD50 of
Mipafox in male mice was fourtd7 to be 14.8

mg/kg.

Group III animals received sign-free dose of
Verapamil 10 mg/kg srilution prepared in distilled
water. It was administered to mice intraparitoneally
10 min after Atropine, but prior to Mipafox, the
same way as Group II animals.

Mipafox (99% pure) was synthesised. Its
purity was ascertained by gas-Iiquid

chromatography, infrared, ultraviolet and nuclear
magnetic resonance. Verapamil, .the calcium
channel blocker of phenyl alkyl-amine series, was
procured from Sigma! USA. All other chemicals
used in the study were of analytical grade. The
animals were observtd at different periods for
SyJllplol11"" of uculc UI1(j dcluycd loxicily. 'I'llC Jllicc,
which could withstand J LD50 dose of Mipafox and
survived, were sacrificed at different intervals, i.e.
at 24 hr, 48 hr, 96 hr, 1 week, 2 weeks and 3 weeks. .
At each time interva1, six treated animals were

!

, I
The recovery in enzyl'ne activity may be

spontaneous or due to dephokphorylation of the
,

phos~hor!lat~d enzyme. There I may. be some
contnbutlon from fresh de novo syntheslSed AchE

also. Therefore, it cannot be postulated w~ether

Verapamil has any role in overcoming the acute
luxil: effcl:ls uf Mipufux. lluw~ver, inl:rcusJ in

protective index in organophosphprus toxicity with

Nifedipine, another calciuljl1 chahnel'blocker, had
been reported when it was used as an adjunc~ to

Atropine and Obidoximel2. ,
,
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