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Immunotoxicological Aspects of Pesticides

Chang-Kiu Moon
College of Pharmacy. Seoul National University

ABSTRACT-Pesticides constitute a unique group of biologically active chemicals in that they
are produced for deliberate release into the environment, usually to produce some specific
biocidal effect. Workers at all stages of pesticide production and application become exposed,
at least on an occasional basis, while some experience routine exposure. The general popula-
tion is, in turn, exposed to the residues, in air, water and food.

This review is intended to survey the present knowledge of the immunotoxicity of 20 pes-
ticides. As will be readily seen, knowledge of pesticide immunotoxicology to date is largely
descriptive with only modest beginnings toward understanding mechanisms underlying the
effects. In most cases the effects have not yet to be defined in immunological state, and just
as little is presently known about how these chemicals exert their effects. There is an equally
great gap in perceiving any relationship between the structure of a chemical and immunotox-

icological potential.
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Agent Mechanism Cell Morphology Cell Charicteristics
Normal Cell
Initiator
Initiated Cell Phenotype of normal cell.
Genotype of tumor cell, but repressed.
Carcinogen Promotor /”—Z——J
Dividing Cell Restraining influence of differential cell
system overcome; immunological, and hormonal
etc. (CMI, NK cell)
Immunotoxicant
Visible Tumor Transformed cell.

Fig.1, Immunotoxicity and the Critical Steps in the Development of Visible Tumor.

& FEE st sioh e 60T, Eoko]

AT B A, & Areddst
Aol 23 Mrak Report S9] ».
7h olmgogs, wobel S4ol whal @Ao]

dl

-0,
Hu
o)
F3
o
do

3 Genotoxicity &
Lok Baol 2R Folsln glow, wapat
&

©| Hapten o2& =z}23}o
Serum protein 3 ul2-3to 24 & allergy <
= TEdehe Ae A7) deiA ghA|ah, =
7)ol H3 43 19683 Balkhovityanova
* 2} 19699 Wassermann % o of ¢]sj
EaEglet, 2 o] E 19801 o] A7z o
w54 APAAE Street®, of ols) o
review & wl glouvg EH o= 1980 o]&
HASAAAE B APAE S ek,
I % W3z o2 Parathion, Malathion,
DDVP, Chlordane, Chlordecone, Toxaphene,
Pentachlorphenol, Formamidine 5 ¥]-&3x0FE-
of tHa AAEYAEE A48 Aegeasy A
Al glojAle] Fekel 2 dFAo] ATsle
Haat g,

Wi

|

i~

i
ke
m}’_, A u[o olﬂ 12 0‘

o

HASM HWILE {3 parameters

AAA HdsAste] B3 3t sympo-
siume 4 # % F AL Chemical induced
Immunodysfunction-g A #3) g &= gl=
Immunoassay ¢ #Aaje] 3} Zeloichn d4=q)
B olde SlolA lFe AAa wedurgol
FAHez ZAHA" ANz g2 cell S
cooperationol J3} oitm, AHEF-o wo
AR} TR} AMFZA—37, Stress Pxof o}
b ek Al ablsh 24417 cir-
cadian rhythm & 7}Ro 219 =z o2 g
Aol4 429 Data® A7 wlmske el
7] wiell oj" chemical o] wd7|54ol & Lu}
2 A3l 2 Data g <UzbolA sl
ool st kel gl7) wol e,

ol Ag 7t W HASYAAbellA A
aelof & A A3z 59| circadian
rhythm 3} Low stressful housing condition,
2] Inbred animal ¢] A}-gole} #}Alon] x4
2.2 model FAE AR ohE cell o] Todsio
Uojut fedulSol mlHE GBS HAY + 9
£ A9S 9L Beo} ok ARs,

HI 7158 Zirlelye who g4t Hemagg-
lutination, ELISA Zof 23} 3hale] Aeks) g
A Az4+S plaque forming
cell(PFC) assay, LPS | i3l B cell prolifera-
tion A= 5 ZAsn, CMI 7|58 rlste wk
W o 2+ Delayed Hypersensitivity(DH), Al-

54 5e

The Korean Journal of Food Hygiene, Vol. 1, No. 1



Immunotoxicological Aspects of Pesticides 99

Table 1, Annual Consumption of Pesticides in Korea.

(Unit: Active ingredient quantity, M/T)

1974 1975 1976 1977

Classification

Seed Disinfectant

236 175 238 352

Fungi- Insecticide

Fungicide | 687 1,231 1,514 1,336
Insecticide 3,511 4, 857 6, 325 4,911
Acaricide 154 138 147 157
Herbicide 1. 165 1,905 2,159 2,252
Plant 5 7 17 26
growthregulater ' :

Spreader 57 62 75 64
Others 39 8 3 8
Total 5, 845 8.619 10, 338 9,117

1.0 1.3 1.8 0.9

1978 1979 1980 1981 1982 1983

126 29 35 41 39 63
242 239 171 87 73 102
2,058 3,759 5,413 5977 4,236 3,895
6,311 7,169 6,075 5605 5638 6,296
203 212 161 194 213 283
2,204 2,709 3,374 3,270 3,144 3,912
60 64 68 731 115 78

87 181 386 407 379 298

18 92 449 415 530 677
11,309 14,454 16,132 16,069 14,427 15, 604

*From AGROCHEMICAL YEAR BOOK, Agricultural Chemicals Industrial Association, Seoul, Korea
Numbers in parentheses represent percentage of the total pesticide
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Table 2, Effects of Pesticides on the Host Defence Meciranism.

IORGANOPHOSPHATE INSECTICIDESJ

Pesticides Species Treatment Effects Ref
Parathion C57BL./6 16mg/kg, oral 45% decrease in IgM PFC 24
65% decrease in lgG PFC 25
decrease in spleen cellularity 26
decrease in hemagglutination
Hamster 1/2LDy,, oral decrease in HI and CMI 27
decrease in antibody concentration
Malathion C57BL/6 25ug/ml decrease in CTL response 28
no change in NK cell activity
720mg/kg, oral decrease in IgM PFC 26
Balb/c increase in allergic IgE response 29
no change in DH
0,0,S-Tri C57BL/6 25mg/mli decrease in CTL response 28
methyvlpho- 10mg/kg, oral decrease in HI and CM1 31
sphorthiocate 5mg/kg, oral no change in CTL and antibody response 32
increase in 11.-2
increase in LP by PHA and Con A
increase in anti-SRBC
increase in 1L.-2
increase in LP by PHA and Con A
Dichlorovos pig decrease in LP by PHA 33
C57BL/6 120mg/kg, oral decrease in 1gM PFC 26
rabbit LDy, decrease in HI 34
decrease in Tuberculin Skin test
worker increase in IgG and IgA 35
decrease in IgM
Phosalone sheep 1/10 LD, increase in autibody level 38
increase in phagocytosis
Balb/c 50 ppm, diet increase in IgG 39
Fenitrothion worker decrease in IgM 38
increase in IgG and IgA
sheep 1/10 LDs, increase in antibody level
enhanced phagocytosis
Diazinon mice 0.18mg/kg increase in IgG 1 and IgG2 36
9.0 mg/kg decrease in IgG 1 and 1gG2 37
no change in IgM and IgA
Mertaminophos  rat 1/20 LDy, decrease in HI and CMI 42
mice 1/10-1/2L.Dy, decrease in HI and CMI
Carbofos worker increase in antibody titer 43
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Continued

[ORGANOCHLORINE INSECTICIDES]

Pesticides Specids es  Treatment Effects Ref

Dieldrin C57BL/6 36mg/kg, ip decrease in death time 44
decrease in ami-MHV 3 1gG
decrease in phagocytosis
decrease in cell adherence

A/l 36mg/kg no chanece ge

Toxaphene SW mice 10, 000, 200ppm decrease in 1gG PFC 45
decrease in phagocytosis
no change in DH

Chlordecone Fischer 10mg/kg, oral decrease in spleen, thymus/body 46
decrease in NK cell activity
increase in LP by PHA and Con A

Endosulfan rabbit 175 ppm suppression of immune response 47
Chlordane Balb/c 8mg/kg, diet decrease in DH by Influenza 48
decrease in DH by Oxazolone 49

no change in LP by PHA, Con A

decrease in MLR

decrease in DH 50
no change in IgM PFC

[OTHER PESTICIDES]

Pesticides Species Treatment Effects Ref
Cyperinetrin rabbit 1/40, 1/20, 1/10 D decrease in antibody titer 52
LD** decrease in hemagglutination

decrease in rosette T cell
decrease in tuberculin skin test

Resmetrin hamster 1/2 LDs,, oral decrease in antibody 27
increase in DH
Carbaryl SD rat 8, 16mg/kg decrease in carbon clearance 51
3, 8ug/ml increase in virus susceptibility
Pentachloro-  swine 5,10, 15mg/kg decrease in 3~20% lymphocyte 53
phenol C57BL./6 100, 250, 500 ppm decrease in MLR 54
DBA no change in LP,NK cel activity
thymus, spleen wts, T and B cell
SD rat 5, 50, 500ppm decrease in antibody titer by ELISA

o1

o«

decrease in DH
increase in phagocytosis
C57BL/6 5, 500ppm increase in tumor susceptibility 56
decrease in CTL
increase in phagocytosis
Captan rat, mice 0.3%, diet decrease in [gM PFC and LP 57
rat 300, 2000mg/kg decrease in lgG 53
no change in NK cell activity
no change in IgM

Chlordimeform CD-1 10, 20, 40mg/kg, ip decrease in IgM PFC 59
no change in DH and LP
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