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ORGANOPHOSPHATE INSECTICIDE DDVP-INDUCED INCREMENT IN REGIONAL TOTAL LIPIDS
AND CHOLESTEROL LEVELS: DIMINUTION OF PHOSPHOLIPID CONCENTRATION
IN DIFFERENT REGIONS OF THE RAT BRAIN
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ABSTRACT

0-0, dimethyl 2 :2-dichlorovinyl plrosphate (DDVP, 3 mglkg body weight, i.p. injected
daily for 15 days)-induced regional alterations in the brain lipid contents of male zcult albiro
rats have been obseryed both °bioctemically® and ‘histoctemically’, Significantly incrcased levels
of total lipids and cholesterol were found in the brain stem, cerebellim 2rd ceachbiim. But the
phospholipid fraction sh.owed diminution in all the brain regions. Tre bioctemical firdings are

supported by the histoctemical results.

INTRODUCTION -

ORGANOPHOSPHORUS compounds are known to

be cholinesterase inkibitorst:%. Tle exzct mecla-
nism of their delayed newurotoxicity is still unclear?®,
Recently, a diminution in the level of some free
aminoacids4 following 0-0, dimethyl 2 ; 2-dickJorovinyl
phosphate intoxication and alterations in regional
monoamine c¢oncentration frave becen reportrd®,
Mipafox-induced alterations in tre brain lipids are
also knowns, but comparatively little infoimation on
tbe regional lipid concentration of brain is available,
Controversy dominates the inferences drawn by a
few investigators who have ventured to obtain an
insight into this problem%? The paucity of data on
the effect of organophosphoius compounds on the
regional brain lipid concentration promptrd vs to
carry out the present investigation on the rat cere-
brum, cerebellum and brain stem separately.

EXPERIMENTAL PROCEDURE

Sixtcen male adult albino rats weighing 110 to 130 g
were kept in the Jaboratory at room temperatuie and
were fed a pellet diet ad libitum (Hindustan Lever Ltd.,
Ind;a) and Fad frce accegs to water. Eight animals
received dicklorovos (DDVP, €0, dimethyl 2: 2-
dictlorovinyl prosphats-Nuvan 100 EC, Ciba-Geigy
India Ltd.), 3 mg/kg body weight intrapcritonially
(i.p) daily for fifteen days. Th: control group
(3 rats) was concurrently given 2n equal volume of

physiological saline daily for the sime pcriod. On

the fiftcenth day all rats were decapitated to dissrct
out cerebrum, ccyebellum and brain stem sepavatcly.
Lipids were extracted zecording to Foldh eral® and
analysed for phospholipid-phosphous?, total [ipids'e
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and cholesterol™, A histoctemical study of the d;ffe-
rent regions of rat brain was carried out on conven-
tional frozen sections (formol-calcium fixed, 15 %
thickness, cut on a cryotome K 1310, Leitz) stained
with Sudan black ‘B’ 19§ for total lipids and by

OTAN metlod for phospholipids as rccommended by
Adams!2,

RESULTS AND DISCUSSION

Ataxia, convulsions and hyperexcitability to tactile
stimuli were often detected on the fifth day of DDVP
adminigtration, These signs were intencified with
th.e passage of time, It is evident from Table I that
DDVP administration to rats significantly increarcs
the total lipid (P < 0-05) and cFolesterol (P < 6-001)
concentrations in all e thiee yegions of tre brain
woile the concentration of plosplolipid was Signi-
ficantly diministed in cerebrum (P< 0-05), cerc-
bellum (P << 0:05) and brain stem (P < 0-001).

As compared with the normal rats (Fig. 1), scctions
obtaincd from DDVP-treatcd rats (Fig. 2) <tow
sudanophil.c lipid deposits. However, at frequent
sites mild deposits of phospholipid were secn in the
experimental section (Fig. 4) as compared with the
normal (Fig. 3).

In the precent report, the incrcase in total lipid
concentrations in cerebrvm, ceicbellum 2nd  broin
stem, iriespective of tleiryegional vosiations, ¢an be
explaired on the basis of the observation of Caley
and Jenson® wlo detected inkibjtion of lipave octj-
vity following organopfosplate administration. Sirce
tle enzymes are vesy spedific regarding intrrction
with substratcs, it appeorsthat phouplolipeee numainggd
uneffeeted by tle orgenop! osp! dte intoxication ard
fence phospholipid corcentyation wes not irereased,
On the otler Fond Nelron ond Bornum® obstrved
tl.e infibition of plosplolipid biosyntl csis by orgiro-
phorphate. It appears mote Ly that the doorement
in the plosplolipid ¢ontunt in 11 ¢ piiant piydy moy
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TAbLE I
DD Pinduced alic.ariom in the joral Lpid, cholste,ol and phospholipid contents of cerebrum,
cerehellum and brain stem
mg/g iresh tigssue
Cerchium Ceicbellum Biain stcm

Control Exocrimental Contiol Expesimental Contiol  Expuiimuntel

Totalhipnd 106-2 129-4%* 127-8 149-3* 128-5 159- 6*

(9-2) (6-3) (7-0) (9:7) (10-7) (6-1)
Crolesterol 31-4 64-Q*** 25-7 A7-&6* 44-0 66 5F* ¥

61 81 - (4-7) (6-6) *0- 8) (3-4)
Prosprolipid 569 41-9% 55-9 40-5*% 59-0 44-0***

(6-1) (4-0) (3-0) {3-5) (47) (4-2)

|

* Indicates P< 0:05;  ** P< 0-03;  *** P < 0-001.
Values in brackets indjratc = Standaxd crror,

FiG. 1. Frozen scetion, ceicbial hemispheic of FIG. 2. Total lipid concentiation aftey 15 days
untreated albino rat showing total lipid concentration treatment by DDVP showing wcllb-marked Sudano-
(Adam’s mctlod) (> 600). phillic lipid deposition {(x 600).
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FiG. 4. Pnotomjrograph
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}

sfowing diminution of

Fic. 3. Protomicrograph showing plrospholipid phospholipid concentration in the cesebrum of tle
content of the cerebrum of the control rat (x 600). DDVP-intoxicated rat (X 600).

e b

be the result of a similar meckanism. Eailier Austin4
also favoured a similar role for diisopropy! fluropfoz-
phonate (DEP), a potent organophosplorus compound.
Tte increment in cholesterollevel can be explained on
tke basis of either its increased syntlesis or decitased
degradation, following organoplospkate intoxication.
The possibility of inkibition of enzymes responsible
for its degradation by DDVP appears more likely in
view of the toxic maniiestations of organophosphorus
compounds. Anotfer alternative explanation may be
sought in the known steroid-organophosphorus anta-
gonism®s, Pretreatment of rats with certain steroids
reduces the toxicity of organopkosphatest®. Since
cholesterol is a substrate for the steroid bicsyntlcris
it would not be unreasonable to assume tlat ckolestcrol
Jevel may rise following oiganoptrospholvs toxicosis.

TFe observed concordance of the biockumical results
and Fistockemical observation of total lipid and

phospkolipid in differcnt yegions of brain made this

facet of neurotoxicological research of great przctical
interest.
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