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Abstract—Among the environmental pollutants, parathion, chloroform and 2,6-dichlorophenol may
impair human health; they may inhibit or reduce the metabolic funection of human body and may fur-
thermore cause diseases directly or indirectly. This study was undertaken to investigate the effects on
the immune response by intoxication of parathion, chloroform or 2,6-dichlorophenocl. Parathion(l.3mg/
kg, olive oil 10ml), chloroform (100mg/kg, olive oil 10ml) were administered via intraperitoneal injec-
tion to rats. And 2, 6-dichlorophenol (13mg/kg, olive oil 10ml) was administered via oral injection. After
3 weeks, the rats were intoxicated with the above chemicals and immunized with sheep RBC.

After 4 weeks the immune response of rat spleen cells was measured by the Jerne's technique.

The results were obtained as follows. 1. There was no change of leukocyte counts by the intoxication
of parathion, chloroform and 2,6-dichlorophenol. 2. Parathion, chloroform and 2, 6-dichlorophenol
reduced hemoglobin contents for most intoxicated and immunized groups. 3. Hematocrits were decreased
by the intoxication of parathion, chloroform or 2,6-dichlorophenol significantly. 4. It was determined
that total protein, A/G (albumin/globulin), a-,-and 7-globulins in rat serum were not changed.
5. Intoxication by parathion, chloroform or 2,6-dichorophenol reduced the number of hemolytic
plague to the sheep RBC in rat spleen cells. Therefore, the capacity of erythrocyte production and the
immune response of rat spleen cells were decreased by the intoxication of parathion, chloroform, or

2, 6-dichlorophenol.
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B A 8 IR A B o o R - 7&%}31 ]fﬂ% zk#+e] porphyria%-& <l o7l vhx g, 1

WA s oz A Lol Holgh g doleh 80 Mistsuda, HE (1963)% 2+% chloro-
phenol g} &+ —5’;% Z 2] 7bA] % mitochondiaol A 4b3kel AUl &2 A3 gehar ¥oaslglch @ 22 A
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2A1 8§53 polychlorinated biphenylel] )3t =i 8l ojA)eo] #A3F TR e 4 e 2
H3ol| ¢dtel 7]} 2]e] polychlorinated biphenyl 10ppm& Fojdk A% FAAHANZL F7) 3
a3 AAEFEA FL FAERAd g GG gaH A v @2 oo Vos, J.
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G 5-(1972) & polychlorinated biphenyl 50ppmS- Fo3& A5 A Az Aol BT vy es
A Age] gk wrE sty o

o] A%} 7to] parathion, chloroform @ 2,6-dichlorophenol B¢l & AF& ofejutalo]d A
Asdgen wandel 9FE wAwe Agolh 2dnE AAE o4 F4EAY T
B mgubgg Tl 98k ]erne technique g o] 43 ¥ Fa45 FA39H T =3 &

A Q 2L QA 9AA AEL D96l olo] wneh

B B 5 &
B #¥l—Chloroform (£, Shinyo Pure Chemical Co., Japan) parathion(A}s 47%, AL %
ok4]), chlorophenol(%3, 2, 6-dichlorophenol, sHEfbE C3EH, TA)
BREY = RBE— A3 150~200g9) A33 ¢, 47 33| (Sprague-Dawley strain) & A&
stglov], AdAe] 2042°Ce FUxez FTEAANA 1FY ASAHt AFFES A4H7
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Table I—Characteristics of experimental group

Experlmental day

Group Number of rats
7* 14* 28**

I. Control 18 6 6 6
Parathion 18 6 [§ 6
Chloroform 18 6 6 6
I. Control 18 6 6 G
2, 6-Dichlorophen! 18 6 6 9
*I_r; Female rats : I; Male rats o T B

*; Groups administered with chemicals

*¥; Groups administered with chemicals and sheep RBC

hEHE—AE 2Ad LDy 1/100) & 23l parathion 1. 3mg/kg, chloroform 100mg/kgg &
7 Toslg 2, 6-dichlorophenol 13mg/kge A+ Folstget. ez 2144 B¢ Fuo
2 A %ol sgor ofu 7 54 %A olivesol g4 ettt

e
REHE—7] FAEAE 20904 Told F AFHETERA 0.6mle b 2 e
33 Folaigdrh olw] wFAA AL AFAE DA FA g AHA st FgnA] 2.8% sod
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mAEKS X REM ME—d44E 3485 At éﬂ% A Sl 4] 27 AYgA (7
149, 289)ell AAstgor Add =L st HFHEATE UGARN F AL A Es)
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1) W& 74 WBC pipeto 2 &
7 3k et

2) Hematocrit ; Capillary methode] w}z} A& o] o] s} plasma celle] ® E-&2 ZA 34 o)

3) Hemoglobing} : Cyanmethemoglobin methode] w}z} & & % hemoglobin#Fg Drabkin’s £
ool o FREz 2Reg

4) A/G(albumin/globulin) 2 a-, 8-, r-globulin: Biuret methode] w2z} Zwb# k-2  albustrate
A ool 2l¢] albuminz}& A3l Fxpy ol 4 albuming}-g weof globulin®g 4 8k3]ch
w3} Seprapore III cellulose strip(Gelman Instrument Co.)-& A}-83} A7 EH oz s dE 7
2] 21713 % Ponseu red S2 A 3}x densitometer2 7tz F&1¥ a-, -, 7-globuling-& &4

] A4j3}o] counting chambero] A3lgt T Hul|For F

rulo

i 8as
5) 28 Zalmd9] =4 : Jerne Technique®® o wje} wodd 3159 v AA 2L FAo otk o
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Table II—Alteration of the leukocyte number in rat blood intoxicated with parathion,
chloroform, or 2, 6-dichlorophenol. (unit: number/dl)

Group (A) Intoxicated (B) Intoxicated and immunized
1. Control 12,1003, 708 13, 24042, 254
Parathion 10, 93313, 307 10,6634 972
Chloroform 11, 3003, 979 10, 32542, 882
1. Control 13,1502, 023 14,133%3,971
2, 6-Dichlorophenol 11,950+2,977 10, 5581, 262
1 . Female rats I : Male rats

(A) Intoxicated after 1 week administered with parathion, chlorofom or 2, 6-dichlorophenol.
(B) Intoxicated with chemicals and immunized with sheep RBC.

Z parathion, chloroform @ 2, 6-dichlorophenols& Fol & A& Fol4 Hzdst AH
w) & F 9 -ﬁ—g] g+ z}o] 7} ¢l9l 32, parathion, chloroform ¥ 2, 6-dichlorophenol & % o
AL TE & Ado M= FoAgt o]zt Al

2 A 7§J+ parathion, chloroform % 2, 6-dichlorophenole] FF 1 WA FFeolE= 8 &L F
A ¥ Aoz Ag=Hr},

Hemoglobin 2! Hematocrit®| ##{k—7 A3 o] gle] hemoglobingfg& 243 Az} Table
I} 7kgke}.

Z parathion#} chloroform& %o A¥ Fol & dl=2FL 15.54-0.53(mg/dl), parathion %
o} -2 13.940. 72(mg/dl), chloroform FofF2- 13, 9+0.53(mg/dl) 0.8 vz v &) hemoglo-
bingko] 7+A g 3, 2,6-dichlorophenol & ol A= 93k Aol7F g1l el  Parathion, chlo-
roformg Fold F A ETE Tl AP Tl AL w25 15,240, 49(mg/dl), parathion

T Aol °ﬂ
3
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Table III-—Alteration of hemoglobin in rat blood intoxicated with parathion, choroform,

or 2, 6-dichlorophenol. (unit: mg/dl)
Group (A) Intoxicated (B) Intoxicated and immunized
I. Control 15.5+0.53 15.2+0. 49
Parathion 13.9-40.72* 12.7£0.62*
Chloroform 13.940. 53* 13. 2:£0. 75*
. Control 15.33:0.51 15.240.63
2, 6-Dichlorophenol 14. 740. 46 14. 2+0. 30%
* P05
Fo] & 12.7£0.62(mg/dl), chloroform Foj#g 13.240.75(mg/dD 2 HzFel ¥l& 7 3
2] 2,-dichlorophenol & $J3 ¥ WFAYTFE TG APTAE JZTE 15.250.63
(mg/dly, AHFL 14.240.30(mg/d) 0 2 dzFol ¥la) 7t oHP<0.05).
=3 hematocrits &4 3 A3 Table IVSF 7,

Table IV—Alteration of hematocrit in rat blood intoxicated with parathion, chloroform,
(unit: %)

or 2, 6-dichlorophenol.

Group (A) Intoxicated

(B) Intoxicated and immunized

1. Control 58. 91-5. 03 56. 8+4:3. 56
Parathion 48. 6£5. 20%* 44. 212, 39%
Chloroform 46.714.71* 44,914, 52*%

I. Control 58. 21£5. 03 56.212.58
2, 9-Dichlorophenol 53.2%2.77 48.1+1.50*

I: Female rats I: Male rats * 1 P<0.05

(A’ ! Intoxicated after 1 week administered with parathicn, chloroform, and 2, 6-dichlorophenol.
(B) ! Intoxicated with chemicals and immunizcd with sheep RBC.

Z parathion, chloroform-& %o}l A8 F-of 4] o} 28 58.9+5.03(%), parathion %o 48.6
45.20(%), chloroform¥-of -2 49,7+4.71(9%) 24 wZze] #H]s] A3 Fo] hematocritz} 7Hi
Flor 2,6-dichlorophenol g 7o 8l AF o A= 2T AR T Aol F28 o7t glgich
parathion, chloroform® Foq & wmi}dal 728 23 A 6.8+3.56(%),
parathion o] & 44,242, 39(%), chloroform® o] 44.

Ao 2,6-dichlorophenols o3l & A FAETE T A

(%), 2,6-dichlorophenolf¢]-& 48.141.50(%) 2 2% ®lz7 2t} hematocritz} 7ha3shedch
(P<0. 05).
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A7 At dxez Qrh
mi%E BA KPS B33 SAEDE F48 3 15, 259 Fo, albumm, a-globulin,
S-globulin, y-globulin, A/G(Albumin/Globulin)¥ Table Vgl 7.8 A2 o

Table V-—Protein components of rat serum intoxicated with parathion, chloroform

or 2, 6-dichlorophenol. (unit: mg/dD
\\ Component Total Albumin  @-Globulin  8-Globulin  7-Globulin A/G
Protein {Albumin/
Exp. ™. \\ (mg/d)  (mg/d)  (mg/dD  (mg/d)  (mg/d)  Globulin)
group
< Days 7 14 7 14 7 14 7 14 7 14 7 14
Control 6.60 6.89 2.93 2.85 1.19 1.30 1.14 1.20 1.34 1.54 1.00 0.86
Parathion 6.50 6.51 2.97 2.58 1.43 1.50 0.72 0.97 1.38 1.46 1.41 0.96
Chloroform 7.50 6.70 3.80 2.81 1.8 1.65 0.90 0.91 1.00 1.33 1.27 1.22
2, 6-Dichlorophenol 5,99 7.70 2.63 3.49 1.21 1..74 1..05 0.95 1.10 1.52 0.91 1.20

= glz3 2 A3 &, albumin, a-globulin, B-globulin, y-globulin, A/G{Albumin/
Globulin) &= 15 254 A= o] 7F At

[EEmEES] HEFmER0 st i5m Plaque®2| ##{k—Parathion, chloroform, 2,6-dichloro-
phenole] %535 7ol AL TE Folota] AAANF nFAZE AET Pfode] =
HTE 3 £tz Yo AgEny e Az Arletd v gz FaygsFE 48
A5} Table VIt 7},

= ] o = =1 Sl &
Table VI—Immune plaque count of rat spleen % parathions} chloroformg -of g Fof 4]
cell intoxicated with parathion, g 2Te 11442370 /0. 5ml (v] A 2E-F-8),
chloroform or 2, 6-dichlorophenol. parathion% o] F-& 87+87H chloroform %o 7
o (unjt numberr/r(}"?ml oirat spleen cell) o 98405 mA], euZTeasst daFuc
Group Immune plaque count At 2w 2, 6—d1chlorophen01§~ Tl
— - T AR dz2Te 1274147 A¥T 10212
o o) e Az HzFel e $REA2LL A
arathion 87k 8, P<0. 05)
Chloroform 981 25% R 1o o] 514 o1 Eho] T &
=3 A E-2 = glx) of § Ul
I. Control 127414 RS s —lofa/] uii—l o:j gAY :
- o oko =4
2,6—Dich10rophenol 102412% T X, 'ﬂ'7] O‘lxﬂ A5 ‘1'4 e E]H—v
e S — Aol W@ DA gadrhe nnot Y =
: . - -

1 . Female rats I . Male rats . P<0.05 5 ol aA HEE polychlorlnated biphenylo] o] &
FEA GAAAALFLE FFEA7Z FAREA = FAGY A i A A A A0 i
e ymw e,

2. o] Fof| 4] ¥w] parathion, chloroform, 2,6-dichlorophenole Fojdl F& ®F tjzF 2}
AR s gAze g ALTel Ay SREhaAs) A%Ed ol BHFAEC] A5
gate] oA FAES ke B Qb ol HdsEe] REE oW Wesjde] 93 A
4 5 9FEq delok & Aol

47 4A 0] FAE 22 DA lelAl AU gobulingFol WeAAepE w3t o
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