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LEVALUATION ELECTROPHY SOILOGIQUE DU RISQUE TOXICOLOGIQUE
CHEZ LES TRACTORISTES TRAVAILLANT AVEC DES PESTICIDES

DATZOV E., DANEV 8., Institut d’hugiéne et de maladies professionnelles,
Sofia, Bulgarie

A Paide de I'snslyse mathématigue du rythme cardiac et de la méthode 8lectroneurologique
ont été examinds 77 tractoristes dans quelques stations de machines agricoles et de tracteurs, travaillant avec des pesticides.
L'examen a €t fait doublement - avant et aprds la saison de pulvensatmn Les résultats obtenus ont été compards avec ceux
des tractoristes d’un groupe de contrSle gui n'ont pas participé } la pulvérisation. On a établi qu’ll y a quelques dlfférences
amportantes entre les deux groupes seufement quant & 'examen fait i la fin de la saison de pulvérisation. W

Ces résultats confirment Phypothdse de la présence d’un certain risque de santé, lié aver ce
genre de travaﬂ.
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T1OOF TOXICOLUGICAL HAZARD BY MEANS DF AlGL vl
HEART RATE VARIABILITY AND ELECTRONEURDGRA! HY

E.Datzov,8. Danev

INSTITUTE OF RBYGIENE AND OCCUPATIONAL HEALTH, S50F 1,
HLEARTIA.

INTRODUCT YON

Momiltoring and control of huwsan edposure Lo pestioldes
is Obhjective 7 of the UNDF-supported project "buropear -
peration on s#nvironmental health of the control of chami
The. Institute of Hygienes and Ococupational Health,Sofia, b
been accepted as the lead institution for this Objective
within the framework of which amn epidemiological study o the
health eftects of grganophosphorous paatlclﬂea was planned
{Falm camtva Fo o, 19850 .

i

% The neurotoric eftects of organophosphorous pesticides

gxpbsure are directly related bolth to choelinesterasze inbibi-
tioti classi+ied as muscarinic,nicotinic and CNE effects and

delaved eftects 1nvolving pathological conditions on which

pgracise knowledgs is still not available. I+ the primary ef-
fects appear atter an acute or subacute episode,usually hi
level ewposwre,the delayved type may be a conseguence of
peated low level edposure.

Meurppathy sesms to. dev. Top only after MaSSLve &
to grgsnophosphorous compound:  den wmiainen (1988, Only
berts (1974) haes reported.on lewer iCVs of the ulnar
amobg elght workers angagéd in the development.manufacto
andgformul ation of an organophosphorous pesticide in compari
sog to eight nonpesticide factory workers.

In 2 series of studies,Roberts and_et'aliu (1570, 197,

fO1RFEY has desoribed electrophysiclogical changes in the ab-
. senbe of detectable blood cholinesterase inhibition
? ticide workers sxposed fto organophosphorous cwmpaunddbrh@
C.';"IaHQE thr_—:v have reporied was reduction of the r:smgir]ll_i,tf{':"
s b Hel MOSE attion potential™ o nervE sLTmEl aion and’
sughested to be a sign of early toxicity suitable for sore
ring of exposed workers.longitudinal +follow-up of esxposed wor-
kergs showed exposure~-related fluctuations in the amplituds
the motor rezsponsse{Roberts 19777, The autor sugoested & dipha-
srs— . 1 T Fect oon BEME amplitude 1ﬁ1L1ﬂ]]y Ul 1ncradgL Lﬂ woltal
R -t Te. EF , WEn axposure ceﬁilndﬁd a decrease.Un the othar
f Bhimura (1974 and Staliberog et ﬁli,(i? ‘8 have not found any s
| fedis on the amplitude of the evoked EMG activity.

? It recent yvears the sxamination of the peripheral
mig nervous syshtem(ANS) has become an well established paci
thid haza?d“relatad health screening activity. ﬁu+onﬁmic.ﬁeurr
thy smoneirated in diabetes and in wuremis bout 14 F
bBan dpaLribmd also in some of deseases affecting paripheﬁai
nervous systan (FNS? .

The aim of this stady is to investigate the dysfunction
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of ANS amd PNS in workers  with long - standing exposurs to
prganophaosphoraus pesticides (OPF). :

MaTEr ol AND METHODS

The chronto toxicity of the GFF was investigated by
Eans o+ analysis of neart rate varitability study and
ﬁlectrmneurug aptiy. The main use of pesticides in Bulgaria is

i order to combat with various ot

;Lﬁmm,"it iz well hmﬂhh det GEE belanq tD | category which i3

i Q+

more reliable tests.fAnalysis of heart rats

*iﬁ';he QNS_

*4re1med—hhﬂrgE

two stages:. ..

angaged in OFF spraying wers
a and the results obtained were

—-in the first
investigatsd
conparad with
~Iri the second 5troem?& HGFFLFm engaged in UOFF spraying were
inveshtigat and of the spray season and the results
wmd owilth 19 controls. :
subjects were tractor drivers and
wiow™ kaErss having no comtact with OFF,
graphic (ENGY investigation bas been cariried
agricul tural workera:

arl oo the,ﬁﬁn%rﬁl
machani al

Eoaot:
(TS I T B £l =1
-1t aroup
FOre S ay ¢
-l qruupw‘i
the srnd of bhe
—Control groug-3
BrS.

angaged in OFF spraying investigated at
BASON . g
] o dfl»erﬁ and mechanical service wor-

Aooording Yo the Protocel {(adopted on the Consultation
or Newrobehaviow al Tests,Sofia,1984) the ENG investigation
included the following nerve conduction studies:
=Motor conduction velocity of the median nerve.
~Motor conduot wvaloolty of the peroneal onerve.

CHensnry o i velooity of the madian nerve.

NS bified by means of a portable electromyo-
rraph Medi oo -50AL1 subjects were invaestigated in
& oam of bR n%%lce
Then e . of MRV were obtained by ECS signal con-

o R ~‘R infﬂrvaiﬁ‘tamputer facilities were used for
' folicwing parameters: X,5D,8 (mean succe—
ices betwaen R-R intervals) ,N{numnber
'mgahmgram),S/N,S.N,MQ,QMD(X), Hithe dif~

R othe largest and the smallest R-R inter-—
sl on (), vegebati ve ballance(VE) honsosta-

val ¥ yindi

sia (),
Y1 e

minubas,

fibs wers made- at rest,for a period of 10

damaging the ANS bescause of occupatio-
maiea 1t necessary to inclade in the scree—

zgamns Lo bhe & convenient method for assess—

engagsd in OFF asprayving investigated be-
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REBULTS
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Tabtile 1 presents thﬁ data obtaiped in the first and in

widh shagess of the
to DFF during the rpray sEastyresults 1n amg
=ion of the cardiovascular maﬂhanl%mr ‘ﬂklmg
the process of adaptation.From 12 parameters m{ fre &

variability,four proved to be a sensible 1n5fr%mhnt
of the toxicological hazard
results of the ENG investi

2nd group of spravers,when compared with the control

= ions méaﬁ valie
daviation ) are shown in Table Z. As can be seen

chion veloocity of the median nerve (motor and sensory

s well as peroneal nerve is significantly lower in the

perlmentaﬁﬁ it can be seen the sx-

ard

groue (o=

O.G01 . The conduction velocity of median nerve - motor part,
in firet group is also lower ,when compared with control . group

(p = 0.05).

CORNCLUSTIONS

Mealth hazard.Nevertheles,some conclus

A & result of this study 1t 1s d1§¥1au1t to %Ldfa ulti-
that the methods we have used are the best idl%rr1m1na—

M, COoneer —

ming befors all the ssthodological aspect o thm priblem can

be maﬂaz

1. The use of the paramsters of HRV for the pur

tovicological investigations including OFF exposure
be justitied. These psaramslers proved to be a reliabl
minator of the ha-ard- 2lated ANS disbalance.

median and perone L1 wves decreased si gﬁlfic
compariean with the comn.rol group) . That means — thw

wing—up have to be & obligatory part of the tes bé

ioyved
liable
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HEART "RATE VARIAEILITY PARAME
i : SFRAY SE

“FesCBEFORE (1) AND AFTER (2

s I, Q040,13 . 85+0, 08 O, 71+0. 1 1% 0.974+0,11
= G SB+0. B0 G 54+0, 25 L3340, 08 0. 590,20

s 11.0+6. 4 11.0+5, @ D, e+, B 11.0+5.0

; |
numb. R o EERF+EE AL1+1 Qb EAEEE

E

B I
: i
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TakLE 1.

HEART RATE VARIABILITY FARAMETERL BEFORE (L) AND AFTER (2)
SFRAY SEASON

FORAMETER . BFRAYERS CONTROL.S SFRAYERS CONTROLS

T g0 g P O VOV

X 5 0. 50+0, 13 O.8540.08 O.71+0.11% O, 9&+0,11

S O.58+0, 30 O, 54+0. 25 O, B2+0, ORw O, 59+0, 20

il

5 5 11,046, 4 11.0+5.8 G, 645, B 11,045, 0
N b . S Rl TEGHEI A61+1i06% THTHEE

Fes O.%94+0, 14 O, 84+0.0F O.77+0, 15% 9;89+On12

il

Ao % 17.4+85.2 20, 4+8.0 1o, 245, Zew 2ER.THT L0

G, 228+0, 11 OuZe Qat ? U. 1061 * G, 240, OF

A
i

[
5
Lh
T
L
[sA]
Lo

T { e e ) 46, G+481.7 5%, 34477 65, 7+AT. 4%

! e
Fatube! o ' o
i J A S, FEEL IR A5 -1+ 255 1
mammm S e i o e s

Fo. B
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TARLE 2.

: - i ’

AN VALUES (X, 807 aND STATISTICAL ANALYSIS(STUDENT & t-TEST) OF

: E N & DATA. '
e

MEDIAN NE@HE MEDIAN NERVE FERONEAL NERVE
{MU?GR)g {BENSORY ) :

BRO  AMFL.  DIST. COND. AMPL. DIST. COND. AMFL. DIST. COND.
(mv) T LAT. [ VEL. { v} LAT. VEL. (mv ) LAT. VEL.
tms) | (mis (ms) (m/s) {me) (m/s)

&L 2 1&.05 209 &1

1.5
i.i 1.0 R § 1.%

oI
oo
1
Lo

%,

»

1
U
1.43

: a1 8% 17.0 PER S HOL S 8.6 .2 S51.1
3. 0.8 O.ds 0.5 0.8 O.d Y0 o, 6
- |

LTl LELE L A0.D¥x 16.5 0 2.8 S58.Bx 7.8  ..3.8  4HLrax
R S P .2 0.7 0.9 0. 4 .7 0.5 . 0,7

*ap o= 3.00 /st *¥% o= 0,001 (C/End) S e




