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Studies on Cytochemical Toxicities of Chlorophenols to the Rat

Abstraet—Chlorination of the polluted water may produce odoriferous
and objectionable-tasting chlorophenols which are hazardous to hezlth.

These studies were undertaken to investigate the hazardous effects of
chlorophenols to the rat. 1. The chlorophenols such as o-chlorophenol
and 2, 6-dichlorophenol inhibited rat growth and caused increment of
the ratio between liver weight and body weight. 2. The hemoglobin
content, hematocrit ratio and A/G of rat blood were decreased by
chlorophenols administration. The activities of alkaline phosphatase,
lactic dehydrogenase (LDH) and glutamate oxaloacetate transaminase
(GOT) in serum as well as in liver were increased provisonally and
decreased after one or two weeks administration. 3. The liver mito-
chondrial respiration (QO,) was inhibited by chlorophenols treatment
in in-vivo and in-vitro test. 4. The liver microsomal cytochrome P-450
was decreased by chlorophenols administration. 5. Liver tissue was
degenerated with congestion, atrophy, swelling, vacuolation, dilation of
rough endoplasmic reticulum and denature of mitochondrial particle
with swelling, and cristal destruction by chlorophenols administration.
6. After one and two weeks of administration of chlorophenols to rat,
the aberrations of bone marrow chromosome and inhibition of its
mitosis were observed respectively.
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ol & KA L3 ¥rholl & chlorophenols(C. P.) ¢} ztol ik FtkE JehllE AR 9lo
oI o] &8 i3 £ Aol AUEAS vERY 2 d)

Elliott, D.S. %2 A Aol BFEES KERE BES BENA £2& 58 #ils iy
& IV\X\OPJ* et Rt ol el sl ekow ZEREA AR5V whokeh L sk

°‘1112’ FENyEe Hid daieBbadh £ 48 ﬁ%%f‘@%, BZL E SRRt
CHCIL; % #ie] B koY Bon FAssdeh®, 453 = ¥l o8 BikE
o] Al cha SF¢~® 3t Keith, H.L. %8 1969 4555 1972 ’l"/}”q el New O-
leans of 13 fAFRiIHTe] Lakrpol Al B A1tk B REEY o Hol REMRAFBLAW S 117
Td5 XAD-Resin € ©]-88} carbon chloroform extraction(CCE) {0 2 #E B3l e}D, o] & <o) 2=
5 Fasle] fAEisle] C.P. & 4:i3) 3= polychlorinated biphenyls(PCB), r-BHCHY tetra
chlorodibenzo-p-dioxin #} 7+-2- ZL{JH ol HEHERERREET g ch7~)

o] E- HFHLALMAS] N-methylation 4= hydroxylation enzyme o] JE#:S 1 fiA] 7] 22529
uroporphyrin ZF{-& A 71 —n§yo. 2 JEIRH steroid & RAA DD, LTkl KA
B dipd/b, ataxia, A4, MGG, #@RERROK, PEMREBE JEeelA Se kit J 3
IEMgel BEKvl hepatic porphyria & 07]426’ e 2 Rl VLS e ol
£} p] o) O]::% B fiotko) 011;}_ Him 9l cjeean

olt1gt C.P. &2 Hi 7E%H g 35l PCB %ol A fdizksrl = shvh Feb5of fihFk %
L HEKe phenol L7 el B3k (H{J‘)ﬂ o ste] m AEREE] o] BESRINSE MK KoKy
gl 4] B R o,

u} el 3%}/‘ opF7pAl C.P. o kol 3l A= #4ah WFeltib e B o & of
B2 o] whh M LAY ML el WSl

rﬂ H

R &% & &

K5 ME—158L o-chlorophenol(o-C. P., HRU{LEL 18, 44k 2. 6-dichlorophenol (2. 6-C. P.
LSS AD Sy

RE &—i0h 19 150g & #EE1 B (Sprague-Dawley strain)

EEiE—0CP. g 26CP & £% M kgil 0.065g% 0.130g & olive filioll JAMAA &0
2 OI~SEMY oSyl 4’ ol & HEWM-o- C.P. BHET 18RI fh%iAel BTl WA
Hov PrEEc- 1, 230 W 3Weleh AERA S 24 NERINGC] MBATE K Rl ol o
% BTy Bt vitamine E free basal ration o] vitamine E™ - 50mg/kg i3k il

sholch HERE B % YRR K#4 e vteld @Hs

Frl#s R rHRns s ke 23 e R B s skl o

RIS EHS 4°C U] Whsssel Al #4408 0. 25M sucrose # 3 homogemzer 2 FERESFe]
10%(W/V)7} SR sha RS MIRRETRE Khdiely] $lste] A = el 600

Kg 2 15571 O PEA A ‘% o] EWIE 12.500Xg & 30 77 [ 0O #EA A mitochondria
1253k cytoplasm o & EEAT A AL RO i {ﬁiﬂ]si-?i':}%’ ol wll ELVLER-S VaTFul B
# (International Centrifuge Model. PR-2, International Equipment Co., U.S.A)Z {fifiated

c}.
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Mitochondria M B RIE —% FrEEEES] FF## mitochonderia #o] o] dte] Warburg 77 1k39 o]
o sle] MR BS MRS Ah(in vive test). EFF HERES FF##HL mitochondria ol o-C.P. 9}
2.6-C.P.%E &% ml¥% 0.003¢g, 0.03ug, 0.3ug, 3.0ug-% Inslxi = MRES MEsigch
(in vitro test).

m# X FFEMel BaE Y BREEE AT

1) Hemoglobin-Cannan, R.K. Jjiloll we} Mg ## hemoglobin - Drabkin's ol 2] 3l

%) = cyanmethemoglobin fre & 78l oD,

2) Hematocrit-capillary method o] =}2} 2 Mol o3t plasma cell @} [L31(%) & ME s ol

3) EOEE-MIERY B RS Biuret KHE® S ©]-23 Technicon Co. 9] SMA 12/60
survey model, autoanalyzer & 73l = FFEfw el BEOHES Koch® McMeekin 9] Jf
ol b2t semimicro Kjeldahl y: o =2 i 3¢ oF39,

4) Albumin-mi% albumin©] 2-(4’-hydroxy azobenzene) benzoic acid (HABA)®} EERIC
2 A5+ Rustein®®250] 718 Ness?V o] AR GT Jjiks FIASE SMA 12/60, survey
model, autoanalyzer & 5 3}H4]

5) Alkaline phosphatase iG55 -Bessey 9]  JjgPolwle} p-nitrophosphate & HHE
sl SMA 12/60, survey model, autoanalyzer & JiEslg o = FEM:E = Slunit & FI53)
set.

6) Glutamic oxaloacetic transaminase(GOT)JE#: [ -Morgenstern 2£2]4349 Jiiof whel SMA
12/60, survey model, autoanalyzer & PEerg o = E#:E+ SI unit & FRatelch

7) Lactic dehydrogenase (LDH) & #4: 5 -Nellands-/] Jjg:ol el LDHel| o8l lactate 7}
pyruvate 2 {t@&=l ol Ex5 = NADH S &< Ml 5 &l oH® |

8) Microsomal cytochrome P-450-Mitoma %54 Figiel vy EEEe 23 e microsome
o st Omura 89  JjikMe|wel o sl microsome #-2  0.1M phosphate
buffer (pH 7.0)e] A CO 7h2% #FIAI7] 32 450 mp ol A 70 R & M 3kl vt,

ol cytochrome P-450 2] molar extinction coefficient = 9lem™ mM™ & {FRslE e,

a8y HE

1) RSN BE-% SR FRame NgEprige —fE Weta # 3.6% ik
formalin o] [EsEsts —AYo i hematoxylin-eosin #t& sttt #io] #HE B &t
PAS Jufn &, 82 PREILES 57 918ke] cryostat BA MiEHUIA & ‘4%‘*1 oil red-O Hu(s &
RE1T8re] JEBRRMGE o BRItk

) ETEIAGEM WERA BN TS MEIste 1.0% OsO, it Bk (pH 7.4l 2
W5 [ shed aleohol® JEKSla Epon 8126 a3l v+& MT-2 ultramicrotome (Soral Co.)
o 500A 9 L WSk, o] 7% uranyl acetate o] 30 47f, lead citrate ol 10 Z3f] 2 3
Hetraban B RS (Hu-11, EI Hitachi Co.) < = BlEstglcl,

DR L BE-EBUMS KBTS BRIt FA 2 HEMRE e 48 MR
HeHeg Tiio & Wang o) Jjpeluwbel MEM 53 (minimum essential medium, Glbus Co.,
Ltd. Yol A Hegesta hiizel JuBs s ARSI,
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BB kiia o =%
BE BRA OIXIX] ZE-% HEES #BEEnE Beeel 458 o2 Table 3 79tc),
HRES 18, 28 5 38EH 49 20.7%, 35.2% 9 43.4%9 EEmEmME wol ot
oC.P.RET 3 IR T 10.0~13.8%, 22,0~23.0% 2 27.3~28. 3% imet =t 2.6-
CP#BI % T3S 10.3~10.5%, 16.3~21.9% 4 23.5~27.1% = @5t o},

Table I—Effect of Chlorophenols on Rat Growth
(weight:gm)

Exp. period (week)

Exp. group -
0 1 2 3
Control 145+8.3 177+10. 4 196+-10. 8 208+12. 2=
o C.P I 152-+7.2 *%173+ 8.9 *187+10. 2 *199+13. 4
o I 150+7. 4 *+165+10. 3 *1834-12. 3 *191+14. 4
5 6-C.P 155+8.1 **171412. 9 *189+11. 0 *197+15. 6
T 153+8.2 **169+12. 3 *178+12. 4 *189418.2" "

(M=£S.E. ), *p0.01, #%0.01{p<0. 05
I: group treated with 0.085g/kg of chlorophenol
I : group treated with 0.130g/kg of chlorophenol
0-C. P. : o-chlorophenol
2.6-C. P. : 2.6-dichlorophencl

K RHAR oC.P Y 2.6-C.P. = rile] BHES) RS QoA 1 S EA ] =
Aoz Azte,

RSl SBEL-C.P.o] o3 £EBEES TS At vl g Table g9 7o},

Table HI—Effect of Chlorophenols on Rat Liver Weight

(gm/kg)
Exp. period (week)
Exp. group
0 1 2 3

Control 5.4+0.32 5.3+0.34 5.61+0.24 5.2+0.43
C.P I 5.3+0.28 5.7+0.43 5.840.52 5.87:0.62
o E I 5.240.43 5.940.51 . 6.140.62 *6. 7+0. 67
9. 6-C.P I 3.4+0.41 6.2+0.60 *6.540.73 *7.0+0.83
. o 5.44:0.24 *6.5+0. 56 *6.74-0. 61 *7.140.91

M+ S.E), #p<0.01
I : group treated with 0.065g/kg of chlorophenol
I : group treated with 0.130g/kg of chlorophenol
0-C.P. : o-chlorophenol
2.6-C.P.: 2.6-dichlorophenol

J. Pharm. Soc. Korea
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BiL el BT RS A= EEWEBRHCA ¥ 5.2~5.6g/kg ol ot o-C.P. #H 1
RS Buba el A snsta dsleh, 453 3 BEEBCIA o-C. P8 [ -2 28.8%, 2.6-C.
PRI B> 29.6%, 2.6-C.P. 48 IRE-2 31.5% 2 @inatgleh

olel gt i FFHGRET =& Mol g Bl ez ¥ 5 gl Aol PCB%
FFBEel 45RaYQl BERES ol odl v WHEAAE Y IBAZE deon od FiRkes =
3 £fE RISl o] Sk EEHRS ke Bt olvl HIEKBIGLIRC] &rhar ghesh,

mik+82| #{k-1) Hemogolbin 3} Hematocrit : BE2] HE M) hemoglobin o] H:3}od
% 3AFHR A& Table Mol A& o] A= fHFe] A,

w3 mpel plasma cell ¢ 6] hematocrit ratio(9% )= TablelW ol A 2} 7ko] & 3HEBE
o A W7t FEEG

ol21d B¢ C.P.9] Ftho] o3tef hemoglobin R mEk/Ame] [EH & Hate] Frh

2) M #M7&EFA, Albumin 2 A/G(Albumin/Globulin) : 4 EE: A mEES 2 albumin

Table III—Effect of Chlorophenols on Hemoglobin of Rat Blood.

(gm%)
Exp. period (week)
Exp. group
1 2 3

Centrol 15.2+0.78 15.2+0.76 15.440.85
o-C.P I 15.1+0.34 15.340. 92 *14.3+0.77
| 15.440. 66 14.9+0.70 #13.7+0. 56
2. 6-C. P I 15.2-£0. 56 15.0+0.59 *14.7+0.83
| 15.440.62 ¥13.6+0.81 *¥12.71+0.92

(M+S.E.), *p<0.01

Table IV—Effect of Chlorophenols on Hematocrit Ratio of Rat Blood.

(%)
Exp. period (week)
Exp. group
1 2 3

Control 49.2+ 1.8 48.9+ 1.4 49.3+1.1
o0.C. P 1 50.0+ 2.3 51.24+ 1.6 *46.4--1. 3
o I 49.3+ 1.7 48.3+ 1.9 *46. 3+1. 3
o 6-C.P I 49.6+ 1.9 49.9+ 2.0 *q47.141. 2
T I 51.4:+ 2.3 48.8+ 1.7 *47.0+1.0

(M%S.E.), *p<0.01
[ : group treated with 0.065g/kg of chlorophenol
I : group treated with 0.130g/kg of chlorophenol
o-C. P. : o-chlorophenol
2.6-C. P. : 2. 6-dichlorophencl
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A BHEL e Table V 8 M o] HWmms HHT Bt 2ot A/GE 2.6-C.P.
BR 338 A WS 35 eH(Table V).

ol mi HEEH globulin o) Hinz B Ao w /EES] AMEAE B Py
o3t KEEo 2 2=}

Table V—Total Serum Protein of Rat treated with Chlorophenols

) (gm %)
Exp. period (week)
Exp. group
1 2 3
Control 6.3%+0.34 6.4%0. 46 6.510.66
o-C.P I 6. 54:0. 56 6.3%0.73 6. 3%=0.62
I 6.8+0. 44 6. 8+0. 37 6.60. 57
2 6-C. P i 6.8+0.54 6.5+0. 81 6.8+0.75
o I 6.940.61 6.6+0. 53 7.0+0.63
(M+S.E.)
Table VI—Rat Serum Albumin treated with Chlorophenols
(gm %)
Exp. period (week)
Exp. group
1 2 3
Control 2.940.52 3.0+0.63 3.0£0.77
o-C.P I 3.1£0.54 3.0+0.72 3.0+0. 81
o I 2.90. 60 2.9+0. 66 3.040.92
2.94+0. 2.9+0. " N
2 6-C.P. I 2.92+0. 83 2.9+0.69 2.6+0.67
I 3.0+0.81 3.0%+0.77 2.7+0. 88
(M%S.E.)

I : group treated with Q. 065g/kg chlorophenol

Il : group treated with 0.130g/kg of chlorophenol
0-C.P. : o-chlorophenol

2.6-C. P. : 2. 6-dichlorophenol

M B At #{k-1) Alkaline phosphatase {%# : th-g Table VI o] #fiRte] o}ed
o-C.P. &3 1%l A& #bot dlort o-C.P. 8 IH 2.6-C.P.EIRIE IRAE 1
el AT EBES 2 38 A WAE g

2) LDH it : Table Kol A9} o] o-C. P. $r85F-2- HiRRES] Jhete] 1~2 R0 iEikpe] &
A EFE B9 %, 2.6-C.P. = 18] & EES Yo,

# 3WERES LDH EikEx HiERes 2870 glach,

J. Pharm. Soc. Korea
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Table VII—A/G of Rat Serum treated with Chlorophenols

(gm %)
Exp. period (week)
Exp. group
1 2 3

Control 0.8+0.14 0.9+0.15 0.8--0. 16
0C.P i 0.940.16 0.9:£0. 17 0.9+0.17
o I 0.8+0.15 0.7:+0.15 0.8-0.18
. 740 . 8-+0. #0. 6:£0. 17

9 6-C. P. I 0.7+0.17 0.8+0.18 ‘,}0 6-£0
1 0.8+0.17 0.8=0. 16 #0. 60. 18

(M=S.E.), *0.01<p<0. 05

Table VIII—Serum Alkaline Phosphatase Activities of Rat treated with Chlorophenols

(mU/ml)
Exp. period (week)
Exp. group
1 2 3

Control 326437 322:+42 30551
oC.P I 345440 30552 294447
o I **3704:39 323431 *9554-53
0 6-C.P I 336:49 *¥366+37 X8R+ 44
o i *375+62 312422 *2204 30

(M+£S.E.), *#0.01{p<0. 05, *p<0.01

Table IX—Serum LDH Activities of Rat treated with Chlorophenols

(X 1073¢M/min/mg)

Exp. peried (week)

Exp. group
1 2 3
Control 0.8+0. 08 0.840. 09 0.8+0.10
oC.P I *0.9+0. 05 *1.3240. 07 0.9-0. 08
"o I *1. 3+0. 06 *1.1£0. 09 0.940.07
*0. 9+0. 06 . 81+0. . 8

5 6-C.P. ) 0 0.8+0.07 0. 8+0. 08
0.9+0.06 0. 8+0. 07 0.8+0.08

1 : group treated with 0. 065g/kg of chlorophenol
1 : group treated with 0.130g/kg of chlorophencl
o-C. P. : o-chlorophenol

2.6~C. P. : 2. 6-dichlorophenol

Vol. 22, No. 4, 1978

(M+£8.E.), *0.01{p<0. 05



182 ] 2

Table X—Serum GOT Activities of Rat treated with Chlorophenols

(mU/m{)
Exp. period (week)
Exp. group
1 2 3
Centrol 321+40 307+£31 316+33
Cp I 345466 **375+39 **386+ 37
o-C. P.
I *%395+42 *520+53 *420+38
I 366452 **395+ 54 FX387 42
2.6-C. P. .
i 383450 *480+38 **389+52

(M=£S.E.), *#0.01{p<0. 05, *p{0. 01
I : group treated with 0.065g/kg of chlorophenol
. I : group treated with 0.130g/kg of chlorophenol
o-C. P. : o-chlorophenol
2.6-C. P. : 2. 6-dichlorophenol

3) GOT ihth : Table X =t zo] Afhe 2FEMFIA C.P.o HE IjREuBol el i =
= e HAskgli et

# HEREe] HREIRE(E IR A T 28 2 EuEs oS #instgl on 264 W84
T Ve gl os NEERERE(E RS 2 EEEE BRER ot 3B AAE st
= R Vel it olwel FERRES] ISt W Xobl o)

Ml alkaline phosphatase, LDH % GOT jEftho] kBiE #faifo] H.ole] &qto vt —ujig
gt & WA sE A2 ITHEREIA o8 B Do g Azdc) o5 fp18E 9 2
Bl A o] = SRR mboz MY Blgels SEI%KY WMABSe IFage A
T BEEAR = Bl kEY Aes YAdl

Fr#aeoll ojXl= #%-1) Mitochondria ] M : C.P. & #BI3 % 5T ITESNE

mitochondria ] QO, % JE%EE #E+ o+ Table X 3 2}, 504 ﬁaj-‘l] QO0, & ¥ o-C.P.
BEL TR DR LAEBRIES RN Iteld 17.9% 2 19.7%9 MAS, 2 BERE

2 61.3% % 62.2%° WAE, ez 3RS 66.3% 2 68.7%7F £4% WAEel
(p<0. 01).

9:3F 2.6-C.P. B T Bl IRfolAl= LT A 9.8% 2 14.6%7F WA3la 2 HEERE
o At 42.4% % 62.8%7F Hibdldicl )z 3BETEHIIAl 60.5%% 74.1%7F MWAslel ok
(p<0.01).

3k FFRLER mitochondria el C.P. % EEFRE in vitro HEicl Al v} Table XI & 7o &5
2 At

C.P 88 ¥RE7E  323<7% mitochondrial QO; = #iAelgiel, Kz o-C.P. g 2 3umol L

deol Al el 2.6-C.P. 7F 18. Oumol B Lol A =2 QO 7F A7 Biagsldeh (pdo. 01).

L2l 0.8l 2.6-C.P. 3= in vivo iz in vitro ol A} HF#A#% mitochondria o] MEIR-S- fH/EA] 7|
: {f% mitochondria o Hgfitel <13 #HS fFRAY Rl pErt ool 22
ghstel Fof o= 18] energy NALRA WE(LAY BERMLITEC] =27 o] o8 walo

J. Pharm. Soc. Korea
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Table XI—Effect of Chlorophenols on Mitochondrial Respiration of Rat Liver (in vivo).
QO (pd/br. /mg. of protein)

Respiration time (min.)

Exp. group
10 20 30 40 50
Control 22.343.52 44.9+3.41 62.8+5.85 79.846.82 94.1%8.92
oC. P [ 13.7+2.53 23.123.41 42.7+4.38 66.5+4.62 77.3%5.38
1 week o i 13.34+1.85 21.2+2.72 43.343.52 60.3+3.89 75.6%6. 3
5 6-C.P I 15.841.97 81.3+2.11 52.5+3.55 70.4:+3.70 85.3+6.57
A 14.5+1.89 26.7+3.96 48.9+4.28 68.8+4.49 80.3+7.26
0.C. P I 84+1.92 16.7+1.73 23.6+3.24 30.1+3. %7 36.4+3.72
5 week I 83+1.45 16.0+1.84 22.8+2.67 29.4+3.56 35.6%3.15
0 6-C.P [ 12.8+1.78 25.9+3.17 37.0=4.21 45.9+3.20 54.1+3.42
| 6.74+0.72 12.840.93 18.4+1.93 23.7+2.38 28 5+2. 54
WC.P [ 7.3+13.6 15.3+2.31 20.2+2.35 27.1+2.47 31.3%+4.20
2 week I 6.240.78 13.241.93 10.3+2.13 26.842.28 29.5+2.74
' 9 6-C.P I 8.9+1.23 18.8+2.10 24.7+3.45 31.2+3.46 37.1+2.17
IR | 6.271.04 11.2+1.46 16.4+2.10 20.8- .87 24.3%+1.93

(M=+S.E)

Table XII—Effect of Chlorophenols on Mitochondrial Respiration of Rat’ Liver (in vitro)
QO, (gl /hr. /0. 2ml)

Chlorophenol conc. Respiraton time {(min. )

(pmol) 10 20 30 40 50
Contro! 0 3.6+0.43 7.14+0.61 10.84+0.94 14.2+1.26 17.3+1.68
0.23 3.6+0.39 7.24+0.58 10.4+0.82 14.1+13.1 16.9+1.63
oC.P *2. 30 2.8+0.42 5.7+0.63 81+£0.91 11.14+1.04 13.4+14.2
o *23.0 3.3+0.34 4.8+0.67 6.8=1.04 9.3%1.13 11.2:+1.29
*230 0.0-:0.00 0.0+0.00 0.0%0.00 0.04£0.00 0.020.00
0.18 4.0+0.34 87+0.72 12.3+1.04 15.9+1.34 19.0+1.36
2 6-C.P 1.80 3.4+0.29 6.9+0.93 10.5+0.92 14.0+1.92 17.3+1.45
I *18.0 2.9+0.37 5.8+0.78 86%£0.83 11.5+1.01 14 3+1.48
*180 0.310.34 0.4+0.33 0.4+0.32 0.5+0.42 0.6+1.42

(M=S.E.), *p<0.01 for 50 min.
I : group treated with 0.065g/kg of chlorophenol
I : group treated with 0.130g/kg of chlorophenol
0-C. P. : o-chlorophenol
2. 6-C. P: 2. 6-dichlorphenol
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t},

2) Microsomal cytochrome P-450 2] ##{t : C.P. o] 213t FFB#E 8 microsomal cytochrome
P-450 o] #RH¥ 1. 3:0. 14pmol/gm o vl ste] HEy 3 BRe) A &= Table X 5 7o) o-C.P. ¥
12 I8l A 21.6%F 31.2%9 WS 222 2.6-C.P. 8 19 [Ro]A 22.4%2 42. 4%
9 WA E BT},

223 & WHEA HHIGRI wHet 2 WAt FElaksleh, o714 cytochrome P-450 o)
WAL R ES PR R o1 EmEeA (Fstm 25D o bz JS B i
#7} %=, =3 r-BHCHE polychlorinated biphenyl(PCB)o] Z:fpgol) ] =] o] Eikamet
2l penta-C.P. & 4Apsle] o] &L =3 cytochrome P-450 & #A'A 7™ heme R BEEZ
2otk #EF7 glo] C.P.EXE /AfARlA heme 4ol %R 2 fFHE Aom A
Zrg ok,

3) FF##ft LDHE GOT ko] #L : o- 2 2.6-C.P. shilie] ©|%t LDHZ GOT 9] jE#:o
ohg Table XV % XV 9} 7Fo] C.P.4yBjsE 2 SRl e} £ F oo,

ey

Table XIH—Effect of Chlorophenols on Microsomal Cytochorme P-450 of Rat Liver

(umole/gm)
Exp. period (week)
Exp. group
0 1 2 3

Control 1.3+0.14 1.2:40.11 1.3+0.17 1.340.14
oC. P I 1.240.09 1.2+0.11 1. 10. 07 *1. 0£0. 04
o I 1.3+0.08 1.140. 08 #%1,1:40. 02 0, 9:0. 06
5 6-C.P 1 1.340. 06 1. 2+0. 04 1.140.05 *1.0:£0.12
IR | 1. 3+0. 07 *%1_140. 06 0, 92-0. 07 #0.70. 10

(M=S.E.), *p<0.01, **0.01{p<0. 05

Table XIV—Effect of Chlorophenols on LDH of Rat Liver
(1073M/min/mg)
Exp. period (week)
Exp. group
0 1 2 3

Control 23.3+8. 36 24.3+9.21 21.9+4. 26 22.5+5.78
0.C. P i 21. 9+7. 60 24.4+6. 56 #18. 9+ 5. 17 *516. 146. 43
o I 22.4+6.90 28.3+4.79 *17. 845. 58 #%]5. 5+6. 23
5 6-C.P I 22.3+6.70 28. 4:+5. 90 *%16. 8+ 3. 20 **14. 904, 27
T I 23.3+7.71 23.3+3.88 *%16, 1-4-4. 73 **14, 1+3. 21

(M=#S.E.), *0.01<{p<0. 05, **p<0. 01
I : group treated with 0. 065g/kg of chlorophenol
T : group treated with 0.130g/kg of chlorophenol
0-C. P. : o-chlorophenol
2.6-C. P. : 2. 6-dichlorophenol
J. Pharm. Soc. Korea
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Table XV—Effect of Chlorophenols on GOT of Rat Liver

(mU/mg)
Exp. period (week)
Exp. group
0 1 2 3

Control 56.7:9. 32 58.3+8. 21 58.1+10. 01 57.9+8. 88
oC.P I 58.9+7. 89 59. 2+6. 72 *45. 2-+5. 63 42, 4-+-4. 93

o I 58. 04-7. 52 61.2:£5. 24 *43, 3+5. 23 *41. 0£6. 23
0 6-C. P i 60. 0:7. 63 58. 5+4. 83 *46. 2:+4. 92 *4]. 0+6. 33
I i 59. 2-8. 66 53. 2+48. 40 *40. 26. 01 *#38, 14-6. 72

(M+S.E.), *p{0.01
1 : group treated with 0. 065g/kg of chlorophenol
I : group treated with 0.130g/kg of chlorophenol
o-C. P. : o-chlorophenol
2.6-C.P. : 2. 6-dichlorophenol

LDH ¥ o-C.P. #8 19 I8kl BB st 3WhimaAA 27.9% R 30.6% M
BE 2.6-C.P. 88 12 IRIAE 33.1%R 37.0%9 &% =2 iEdkel ®mAsfer, GOT
E# oCP. M 19 IRIANE 25.9%F 30.6% 5 22]x 2.6-C.P. 4l 1R DA
&% 29.2%% 34.29%9) (Hke] ET 59

a2y HE 138#elA= LDHH GOTA HEHol %kt ERSE fEme] sigth
Fr#ifi-e] LDH 8 GOT o #btiike A= mumrhe] 4 kel imikEe] #bsl vlsst
A,

2B KHBAIAS) LDHYE GOT 9 @A RS okl 24 e vAx
At A Tepo] £

A& GOT 9] A+ mitochondria 9] QO, A z=} 72o] P23 o TCA cycledl = HEE
stz gtz Beh, aelm g gel LDH R GOT & #Eikfine FHaMe —irny Hiel
A oE —Ey Bgels 2 RBE Aot AFE 259 Eike "ol s B 2
B BREI A BRS EHETE RS Sk kRste Bigel=t sl

Frig sl #qL- %%@ﬁ'ﬂ(%ﬁﬁ’) FrRel A HRE-e MMEd % frEi: BXE) Tk
o] slz fuLEEEk L MRS BriE MRS B S od Hle Mz st sl
(Fig.1,2,3), C.P.## 1ol AE =5 wmat b0k AR e BEY + A
(Fig. 4, 5).

2EMBAAE 1ERAA 2ok A% vt BRERS ¥ & o MiE kel BHst
A A QA ehow] hUFRIREALS] M) BFlel =X &t

3R A = MR E #oh oS- Astach, 450l AHREel =M ert Eabe st Mk
o] ppgel ABisteh(Fig.6,7). ©]E oil red O¥ PASHfac 2 RHAEE Kiklez MR
FH ek

o2l 8k LSS FFALE (gl A AASR T, 2l B3, =8 BOH 3 %S BX,
FF R B g -2 BLEEE A i gkt
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=g WFHEMEN RS v C.P. PSS o Table W ol A% 720] rough endoplas-
mic reticulum(RER) 9] #3E= z2farl #n= 9 2.5 mitochondria @] ###:3}F cristae 9] 4-,
e R bt 5 ahgl ok,

Table XVI-—Electron Microscopic Observation of Rat Liver treated with Chlorophenols

E. M. Observation

. SER Vacuol  Mito- Cristae . Nucleus
Experimental group prolifera- dil R d formati- chondrial destroy- gdm robo- membrane
tion tlat on denature ed shrinkage
Control — — — _ _ — _
1 week o-C.P. ()
o-C.P. (1) 1 4 B
2.6-C.P. (1) + + + + + +
2.6-C.P. ()
o-C.P. (1)
-C.P. (1)
2 week ° ; .
W 2.6-C.P. (1) +# + + + + + +
2.6-C.P. (II)
o-C.P. (1)
-C.P. (1)
3 week °
wee 2.6-C.P. (1) H H + H#t + +H +
2.6-C.P. (II)

— i no change, +- :slight change, }:medium change, ii:severe change
SER : Smooth endoplasmic reticulum, RER : Rough endoplasmic reticulum
I : group treated with 0. 065g/kg of chlorophenol
Il : group treated with 0, 130g/kg of chlorophenol
0-C. P. : o-chlorophenol
2.6-C. P. : 2. 6-dichlorophenol

ol & B & HE2EMEAARE Faglon 3HENAAE oS Ask v (Fig 11,12
13,14). Z3vk ¥Ae] v Al 729 ik % golgi Ml ik B & ik

Chlo) P RRER Sl BEES] 5 o 2 2.6-C.P. 1= mitochondria & ###:3} RER 9} #gi
wE 2iEe) BRE Ak, o)A e Mo s EEEFUE il —MbiEP ) A s 2
ool AoEW ot MRS g el b,

7]A RER 9] #ff:o 2 <13t ribosome 2] [R7%-& smooth endoplasmic reticulum(SER)$]
s Zhd 2w BIGEGKS W Aols A4

olelR: BMbE Ki$R HEEIEAQ PCBE il HifseoLe s} PCB rrtjoel] 4] ]
adenofibrosis += ZFRA X319l o},

BRI REM n|Xle BE-C.P.RHE BB 4 WHRITS TrEIANel A e B
BeE ReEirieshd, @B, TREMAOE 2 BROEER Bt BES #£8 oOe
Table ¥ =} 2 gkc).
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Fig. 1—Light Microsocopy for Rat Liver, Control
(Xx25).

Fig. 3--Light Microscopy for Rat Liver, Control
(x100) :Central vein.

e

. f ¥ A &

Fig. 5—Light Microscopy for Rat Liver treated with
o-Chlorophenol (0. 130g/kg) for 1week (X100)
:Congestion and atrophic change.

Vol. 22, No. 4, 1978

Fig. 2—Light Microscopy for Rat Liver. Control

(X100) :portal vein.

Fig. 4. Light Microsocpy for Rat Liver treated with
o-Chlorophenol (0. 130g/kg) for 1 week (25):
Congestion and atrophic change.

s B “ - * - R g ‘. £
Fig. 6—Light Microscopy for Rat Liver treated with
o-Chlorophenol (0. 130g/kg) for 2 weeks{x25)
:Congestion and cloudy swelling.
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# Dar ; A s T <

Fig. 7—Light Microscopy for Rat Liver treated with  Fig. 8—Light Microscopy for Rat Liver treated with
o-Chlorophenol(0. 130g/kg) for 2 weeks (X 100) 2. 6-dichlorophencl (0. 065g/kg) for 3 weeks
:Congestion and cloudy swelling and cell (% 25) :Congestion and vacuolar change.

membrane disruption.

(s R
K L Y

3 N Fig. 10—Light Microscopy for Rat Liver treated
Fig. 9—Light Microscopy for Rat Liver treated with with 2. 6-dichlorophenol (0. 065g/kg) for 3
2. 6-dichlorophenol (0. 065g/kg) for 3 weeks. weeks. Around portal vein(x100): Vacuolar

Around central vein(x100): Congestion and change.
vacuolar change.

g G ¥ i
Fig. 12—Electron Microscopy for Rat Liver treated

& e : i with o-Chlorophenol (0. 065g/kg) for 1 week

Fgi. 11-—Electron Microscopy for Control Rat Liver (X1,000): RER destroyed. vacular changed
(X1,600) N:Nucleus, M:Mitocondria RER: and nucleus membrane denatured, microbodies
Rough erdoplasmic reticulum, Gy:Glycogen (dense material) increased

J. Pharm. Soc. Korea
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Fig. 13—Electron Microscopy for Rat liver treated Fig. 14—Electron Microscopy for Rat Liver treated

with 2. 6-dichloropheno! (0. 065g/kg) for 2 with o-Chlorophenol (0. 065g/kg) for 3 weeks
weeks (X2,250) : Nucleus membrane and (X5, 000) :Mitochondrial structure and cris-
mitochondria denatured, RER proliferated. tae destroyed and vacuolized.

SR A= AN Mol 4%Q Kol 1R oC.P.,0.13g/kg BEE 2.6-C.P,
0. 13g/ke BSBEOI A Mefa/hiaBde 12% 9 RefdaBtd: 2% S vhehai 9ot

2ol 25EELLS) PrsRBEel At gl Ae] 28 BEEX okl

B9 CPool o8 PREHAIIS] REMENES 32 Resppskelgdon CP.o b
LRI Wokel Ao wheh Meapho] SRR MpE chz Rk, C.P.o| BRG]
=S et B S AR HHAT 4 9ok, DDT @ Kanechlor 500 %59) B
5 PULAR Bibio] 2lehi @b alepd e,

Table XVII--Chromosome Aberrations of Rat Bone- Marrow Cells by Chlorophenols Treatment

Total Types of aberrations* Total**

Exp. group No. metaphases . Breaks
score Chd. del Chs.del Dicent Ring %
Control 2 50 1 1 — — 4
o-C.P. (1) 2 50 6 — — — 12
1 week
2.6-C.P. (II) 2 50 6 1 — — 14
. o-C.P. (1) 2 50
2 week 2.6-C.P. (1) 9 50
- . mitotic inhibition
4 weel o-C.P. (1) 2 50 J
3 week
2.6-C.P. (1) 2 50

*Chd. del : Chromatid deletion
Chr. del : Chromosome deletion
Dicent : Dicentric chromosome
Ring : Ring chromosome

*#Total Breaks : Chd. del+Chs. del+2(Dicent-Ring)
[ : group treated with 0. 065g/kg of chlorophenol
I : group treated with . 13g/kg of chlorophenol
o-C. P. : o-chlorophenol ¢
2.6-C. P. : 2. 6-dichlorophenol

Vol. 22, No. 4, 1978
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ol g FE-L HHAERo]l LS k&t ikste doz v1S Bige gemistolol & HuE
olch, =¥ FEEMEMIEY MHEE EBmiEHdE BEMeE ko) 9182 ke &},

® W

Chlorophenol {542 840 o8l Hpk-S 7888317 9 5+e] o-chloropnenol @ 2. 6-dichloroph-
enol & %% 0.065g/kg 2 0.130g/kg & i—im;ioﬂ AR 1~3 M ErEmEsts = ke
g 2 RFERS AMMLERR LS 2@%%“2 R v 2 fhieS doith
Lo ABe BRel oot @I ms AW RS kst = RS WmBled Yehnal

o,

2. 1M# 412 hemoglobin 3} hematocrit ratio & € FA 7] 52 Mol A/G 2 WA 2o,
3. M R FFBE+S alkaline phosphatase, lactic dehydrogenase, ™ glutamic oxaloacetic trans-

aminase 9| Pk KEEZ 18 FREN A -1k EBAA I 28 WA g
4. IFAIML mitochondria & MR-S in vive = in vitro Bkl Al =% el v microsomal
cytochrome P-450 & j4~4) 4 o}

IPHRS] EMOVRBERNS B YA 2 LT EMsio R BT 5E, EMERCA rough
endoplasmic reticulum o] #iEs} HE™ ribosome o) Ehns 5 mitochondria &} {FE 2 #{:
3‘ HY ziart A0, #ele 2 gl glglonh ke HHmes Yehiglich

TR ] S PlA R(OpLr RO MR BT b RS bl B

gZ e gt

o
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