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ZVLASTNI RUBRIKA

PUVODNI ZAHRANICNI PRISPEVKY S CESKYM PREKLADEM

V této nepravidelné rubrice budou otiskovany cléanky zahranicnich autorit v angliétiné, néméiné a francouzstiné spolu

5 Ceskym prekladem.
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Introduction

BY-58 EC containing 40% Dimethoat is a widely
used organophosphorus insecticide in Bulgaria. As it is
applied in large guantities, the risk of direct human ex-
poser is high, especially for farmers.

Extensive investigations on the adverse effects of or-
ganophosphorous (OP) compounds shown that, besides
other toxic effects, they may have an immunotoxic po-
tential (1-5). There are many experimental evidences
that OP pesticides are able direct or indirect to affect
different components of humoral or cellular immunity.
As consequence of this, host resistance against infec-
tious agenst, neoplasia, allergic or autoimmune reac-
tions may be altered (6, 7).

In the present experiment, the imnfunotoxic effects
of a large single and multiple small doses of BY-58EC
were studied in rats.

Matherials and Methods

The following materials were used:

BY-58EC - a commercial product, containing 40%
Dimethoat-0,0 dimethil-S (N-methylcarbamoilmethyl-
dithiophosphat, (Beterfeld - Germany).

Animals: 136 out bred "Wistar" feminine rats, 7 weeks
of age were kept under conventional conditions:
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Uvod

BY-58EC obsahujici 40 % dimethoatu je organofos-
forovy insekticid, ktery je v Bulharsku znatné
rozsifeny. ProtoZe se pouziva ve velkém mnoZstvi, je
riziko jeho pfimého pusobeni na Clovéka, pfedevsim
pro farmafe, velké.

Rozsihlé studie vedlejsich u¢inku organofosforovych
(OF) slou¢enin ukézaly, Ze vedle jinych toxickych
uéinkii mohou mit i imunotoxicky efekt (1-5). Existuje
fada experimentalnich dikazi, Ze OF pesticidy jsou
schopné pfimo, nebo nepfimo ovliviiovat rizné kompo-
nenty humoralni nebo celularni imunity. Dusledkem je
zména obranyschopnosti hostitele wvu¢i infekénim
pivodctiim, novotvariim, mohou vznikat alergické nebo
autoimunni reakce (6, 7).

V tomto experimentu byly na krysich sledovany
imunotoxické u¢inky BY-58EC po jednorazovém poda-
ni vysoké davky nebo po opakovaném podavani malych
davek.

Materidl a metodika

Byl pouZit nasledujici material:
BY-58EC - komertni vyrobek obsahujici 40 %
dimethoatu-00 dimethyl-S(N-methylkarbamoilmethyl-
dithiofosfat) (Beterfeld - Némecko).
Zvifata: 136 krys (samic) kmene Wistar ve stafi
7 tydni bylo chovdno ve standardnich podminkich:
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up to 10 rats per cage, 12 light/dark cycle, T=20+2°C;
they received compressed rodent food and water ad
libitum.

SRBC (sheep red blood cells) were received from
whole sheep blood after three times centrifugation and
washing with PBS (phosphate buffer saline) before use;
Listeria monocytogenes serovar 4b; Pseudomonas
aeroginosa 5875 and bacterial nutritious media were
purchased from National Center for Infectious and
Parasitic Diseases - Sofia, Bulgaria.

The acute oral LDy, of BY-58EC determined by the
method of Litchfield and Wilcoxon (8) as 136
(110-168) mg/kg.

Experimental groups and observed parameters

In the subacute experiment 50 rats were treated p.o.
21 days with 1/10 LD,, (14 mgkg) of BY-58EC
(group 1).

In the acute experiment 36 rats were treated with
a single 1/2 LD, dose (group 2). '

Other 50 rats were treated p.o. with 0.15M solution
of NaCl. also 21 days (group 3).

The body weight prior and after treatment were de-
termined for all rats.

The spleen index (spleen weight [mg]/100 g body
weight), count of erythrocytes, leukocytes from periph-
eral blood and peritoneal lavage macrophages were de-
termined on day 1" and 6 after the last BY-58EC
administration.

Skin necrotic reaction after intracutaneous inocula-
.tion of Ps.aeruginosa (1.10° cells) one day after the last
intoxication was measured (on 1, 2, 3, 4 and 6thday).

The bacterial clearance of L.monocytogenes from the
spleen and peritoneum after i.p.application (7, 2.10°
cells) was determined in four terms-1,2,3 and 6 day.
The peritoneal lavage was separated by centrifugation
and the count of colonyformig units od sediment and
supernatant were enumerated.

The number of splenic suspension plaque forming
cells (IgM-antibody anti-SRBC forming cells) was de-
termined according to the method of Cunningham and
Szenberg (9). The immunization with SRBC was per-
formed after the last treatment with the intoxicant. Five
days later the reaction was made.

Results

Under the experimental conditions all the animals
treated with 1/10 LD,,/21d were in normal life rythm
and good physiological status. Body weight gain in the
period of investigation was approximately 33.0+13.4
(starting body w.- 140.9+11.18). Control group body
weight gain was 33.4 13.0 (starting body w.-
139.4+12.69).

Rats treated with 1/2LD,, did not show signs of any
intoxication.

Relative spleen weight in groups, treated with BY-58

v jedné kleci aZ 10 krys, svétlo/tma v intervalu 12 ho-
din, teplota 20+2 C, krmené granulovanou potravou pro
hlodavce a vodou ad libitum.

SRBC (ov¢i erytrocyty) byly ziskény z plné ov&i krve
trojndsobnou centrifugaci a pfed pouzZitim byly
promyvany pomoci PBS (fyziologicky roztok tlumeny
fosfatem). Z Narodniho centra pro infekce a parazitarni
nemoci (Sofie) byly zakoupeny Listeria monocytogenes
serovar 4b, Pseudomonas aeroginosa 5875 a bakterialni
nutri¢ni médium.

Akutni LD 50 perordlné podané litky BY-58EC byla
stanovena metodou Litchfielda a Wilcoxona (8) v ddvce
136 (110-168) mg/kg.

Experimentalni skupiny a sledované parametry:

V subakutnim experimentu byla 50 krysim pe-
rordlné poddvana latka BY-58EC v davce 1/10 LD50
(14 mg/kg) po dobu 21 dni (skupina 1).

V akutnim experimentu byla 36 krysim jednorazové
poddna divka odpovidajici 1/2 LD50 (skupina 2).

Dal$im 50 krysim byl perorilné poddvan 0,15 M
roztok NaCl rovnéz po dobu 21 dni (skupina 3).

Pfed pokusem a po ném byla zitovina télesna
hmotnost viech krys.

Prvni a $esty den po poslednim podini BY-58EC
byly stanoveny index sleziny (véha sleziny v mg/100 g
hmotnosti), polet erytrocytii, leukocytl v periferni krvi
a peritonedlni lavaZ makrofaga.

Den po posledni intoxikaci byla méfena (1., 2., 3., 4.
a 6. den) nekrotick4 reakce KjiZe po intrakutdnni inoku-
laci Ps. aeruginosa (1.10° bungk)

Bakteridlni clearance C. monocytogenes ze sleziny
aperitonea po intraperitonedlni aplikaci (7,2.10°
bunék) byl uréovan ve 4 intervalech: 1, 2., 3. a 6. den.
Peritonedlni lavaz byla centrifugovana a bylo vy-
pocitdno mnoZstvi CFU v sedimentu a supernatantu.

Po&et bun&k tvoficich plaky (PFC) ve slezinné sus-
penzi (IgM-protilitky proti ovéim erytrocytim) byl
uréovin metodou Cunninghama a Szenberga (9).
Imunizace ov&imi erytrocyty byla providéna po pos-
lednim podani otravné litky. Reakce se projevila po
5 dnech.

Vysledky

V experimentu se viechna zvifata intoxikovana 21
dnii 1/10 LD50 nachézela v normélnim Zivotnim rytmu
a dobrém fyziologickém stavu. Télesnda hmotnost
b&hem sledovani dosihla v intervalech asi 33,0+13,4
(pocatetni hmotnost byla 140,9+11,18). Télesna hmot-
nost v kontrolni skupiné byla v intervalech 33,4+13,0
(pocatetni hmotnost byla 139,4+12,69).

U krys, kterym byl podin OF v divce 1/2LD50 se
neprojevily Zidné pfiznaky intoxikace.

Pomémd vaha sleziny ve skupinidch, kterym byl
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Table 1
Spleen index in BY-58 treated rats

Table 3

Total Leu count after BY-58 treatment

Term
(days) Group 1 Group 2 Group 3
1 7.2+2.1.10°L" 7.4£1.3.10°L"  7.8£1.2.10°L"
6 59£1.6.10°L" 7.4+1.1.10°L" 5.9+1.5.10°L"
* . number of animals - 5 per group
Table 4

Er number after BY-58 treatment

Term

(days) Group 1 Group 2 Group 3
1  2.88+0.85 - 3.65+0.44 3.64+0.37
6  3.36+0.85 2.97+0.65 3.3+0.40

* - number of animals - 5 per group; the results are given

Day of n 10°L"
treatment Group 1 Group 2 Group 3 e
1st 3.78+0.84  4.52+0.35  4,93+0.57
(n=5) (n=5) (n=3)
6th 4.45+0.27 5.65%1.5 4.76x1.0
(n=5) (n=5) (n=5)
Table 2 Table 5
6
Spleen index in BY-58 + L. monocytogenes rats Number PFC (5.10" spieen cells)
Day after
infection Group 1 Group 2 Group 3 Term  Group 1 Group 2 Group 3
Ist 438+£1.40 4.52+035 4.9+0.57
SRBC 153.8440.6  490.0£200.1 225.0+£79.3
2nd 10.6x1.5 7.3%£2.6 9.1£1.7
id after (n=5) (n=5) (n=5)
3rd 11.1+1.0 8.6+1.9 10.7+1.4 last adm.
6th 14.4+1.7 82+13 10.6+1.6

*-In all terms the number of animals was: group I and 2 n= 3,
group 3  n=3.
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EC and in the groups, which after that were inoculated
with L.monocytogenes are given in Tables 1 and 2.

The data comparison did not show significant diffe-
rences. Most excessive increase of spleen index after
infecting with L.monocytogenes was found in subacute
intoxicated animals on d6.

Leukocyte and erythrocyte numbers are given on
tables 3 and 4 and the differential blood counts (Fig. 1).

A reduction of Sg was found in subacute group.

Total peritoneal cell number did not show significant
differences between groups (data not shown).
Comparison of the slight decrease on d6 with the
differential counting lavage cells testified that it is
a sequence of macrophages level change.

Dynamical follow up of SNR is given on Fig. 2. The
strongest reaction is in acute intoxicated group. Rats
from subacute and control group are with similar in-
flammatory-necrotic reactions. The differences on d4
are for the factor clearance of local processes in control
group.

Persistence of L.monocytogenes in spleen after i.p.
inoculation of 7.3.10° microbe cells is given on Fig. 3
and dynamic changes of colony forming units after
seeding peritoneal lavage-on Fig. 4.

Data comparison indicates that there are no signifi-
cant differences in persistence of L.monocytogenes be-
tween groups till d3. From d3 to d6 a total infection
elimination proceeds in subacute and acute animal
group.

Number of CFU in supernatant is an indicator for
nonphagocytated bacteria and vice versa. Existing CFU
in sediment are related to the process of phagocytosis
and microbicidia. In such regard it could be said that
phagocytic activity in subacute intoxicated animals is
strongest. This data are in good correlation with the
number of peritoneal macrophages - at 6 day (Fig. 5).

Significant difference was found between the number
of PFC with the Cunningham method in the groups
(p 0.05). The effect of single administration was sti-
mulation and just the opposite was the effect of multiple
doses.

Discussion”

From obtained data it could be assumed that like
other organophosphorous compounds, BY-58 manifests
immunomodulating properties. This assumption fol-
lows from changes in macrophage number, infectious
agent elimination, plaque forming cells (PFC). Doses
applied do not cause signs of poisoning. This indicates
that the changes are not from toxic stress origin.

Humoral immunity is largely affected. In the case of
single dose, the effect is an increase in specific PFC on
the 5thday after priming with SRBC.

Immunotoxic mechanism is not clear but this
observation for OP compounds is already described (4).

podavan BY-58EC, a ve skupindch, které byly nisledné
inokulovany L. monocytogenes, je uvedena v tabulkdch
la2.

Pfi porovnavani udaji nebyly zjiStény vyznamné
rozdily. Nejvyraznéj$i narist indexu sleziny byl zjist€én
6. den po infikovani L. monocytogenes u subakutné in-
toxikovanych zvifat.

Poget leukocytii a erytrocyti je uveden v tabulkich
3 a 4, diferencialni poCet krvinek na obr. 1.

Pokles Sg byl zjistén v subakutni skupiné. zvifat.
~ Celkovy poget peritonedlnich bunék neukazal vy-
znamné rozdily mezi skupinami (idaje nejsou uve-
deny). Porovnani mirného poklesu 6. den s diferen-
cidlnim poétem lavaZovanych bunék potvrdilo souvis-
lost se zmé&nou hladiny makrofagi.

Dynamicky narist nekrotické reakce na kiz je
uveden na obr. 2. K nejvyrazngjsi reakci dochazi
v akutné intoxikované skupiné. Potkani ze subakutni
a kontrolni skupiny maji podobné zanétlivé a nekro-
tické reakce. Rozdily byly zaznamendny 4. den pro fak-
tor clearance mistnich procesi v kontrolni skuping.

Perzistence L. monocytogenes ve sleziné po intra-
peritonedlni inokulaci 7,3.10° bunék mikrobi je uvede-
na na obr. 3 a dynamické zmény CFU po peritonedlni
lavazi na obr. 4.

Porovnani udaji ukazuje, Ze do 3. dne se neprojevuji
Zadné vyznamné rozdily v perzistenci L. monocyto-
genes mezi skupinami. Od 3. dne do 6. dne dochazi
k plné eliminaci infekce v subakutni a akutni skuping
zvifat.

Po&et CFU v supernatantu je ukazatelem nefagocyto-
vanych bakterii a naopak. Pfitomnost CFU v sedimentu

mi vztah k procesu fagocytozy a mikrobicidie.
S ohledem na to by se mohlo fici, Ze fagocytarni aktivi-
ta je nejsilngj$i v subakutni intoxikované skupiné
zvifat. Tyto tudaje dobfe koreluji s poltem per-
itonedlnich makrofagi - 6. den (obr. 5).

Byl zjistén signifikantni rozdil mezi po¢tem PFC
metodou Cunninghama ve skupindch (p<0,05). Jed-
nordazové podani noxy mélo uéinek stimula¢ni a opako-
vané podavani noxy (OF) mélo opaCny efekt.

Diskuse

Ze ziskanych ddaji by se mohlo predpokladat, Ze
jako jiné organofosforové slouleniny BY-58 vykazuje
imunomodulaZni vlastnosti. Tato domnénka vyplyvé ze
zmén v poétu makrofigl, eliminace infekéniho agens
aPFC. Podané diavky nevyvoldvaji Zidné klinické
pfiznaky intoxikace. To znamend, Ze zmény nejsou to-
xického stresového piivodu.

Humoralni imunita je zna¢n& ovlivnéna. V piipadé
jednorazové davky je vysledkem vzestup specifického
PFC 5. den po polite¢nim kontaktu s ov&¢imi erytro-
cyty.

Imunotoxicky mechanismus neni jasny, ale tako-
véto sledovani OF slouenin bylo jiZ popsano (4).
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It seems that multiple low doses do mot change the
humoral answer against T-dependent antigen.

Skin npecrotic reaction is a reflection of local defense
including immune and non-specific mechanisms. Lo-
calization of necroses healing in experimental groups is
retarded. It indicates that local defense is suppressed.

It is known, that L.monocytogenes is an intracellular
microorganism, elimination of which requires invol-
ving of cellular immunity and macrophages. In this re-
gard the data obtained do not show suppressive effect if
BY-58. Even the opposite- macrophages phagocyte
function and number is elevated.

The possibility for similar effects of BY-58EC in
cases of human poisoning could not be excluded.
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