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Studies of the Effects of Hexachlorophene on the C'‘-Glucose
and C'"-Glycine Metabolism of Clonorchis Sinensis
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Kyung Pook National University, School of Medicine Taegu, Korea
{Director: Prof. Chong Suk Kim. M.D.>

Hexachlorophene was reported previously to have a powerful parasiticidal effects on Clonorchis sine-
nsis in vitro and in vivo, but the mechanism of its effect was not known. In the present report it was
observed that there was an influence of hexachlorophene on the oxygen consumption, the glycolysis,
the glycogenesis and the protein synthesis of C. sinensis.

A hundred mg. of C. sinensis collected from the biliary tracts of the infested rabbits was incubated
in 2 ml of K.R.P. medium with vavious concentration of hexachlorophene, glucose-1-C** and glycine-
1-C'* in a 25 ml incubation flask with central well.

The oxygen consumption was observed by Warburg manometer, the glycogenolysis by measurement
of radioactivities of extracted glycogen and protein from C. sinensis incubated with C'-glucose or
Cl-glycine.

1) The oxygen consumption by C. sinensis was markedly inhibited during all stages of - incubation
in concentration of 107* and 10~°g/ml of hexachlorophene, but in 107% slightly increased initially and
gradually decreased after 3 hours of incubation.

2) Hexachlorophene inhibited the glycolysis by C. sinensis markedly in the concentration of 107,
1075, 107 and 1077g/ml,

3) The protein synthesis by C. sinensis from glycine was inhibited in the concentration of 107°,107¢
and 1077g/ml of hexachlorophene. . ‘

.4, The glycogen synthesis by C. sinensis in each concentration of 107 107 and 107%g/ml of hexa-
chlorophene was inhibited markedly. The speed of inhibition was more rapid in high concentration than
in low, and in low concentration even the glycogen itself which had synthesized in earier stage in their
body was consumed in later stage.

5) The effects of oxygen consumption, glycolysis and glycogen synthesis were not influenced in the
concentration of 107%g/ml of chloroquine phosphate, whereas hexachlorophene and dithiazanine inhibited
markedly in same concentration, and the former was more potent than the latter.

* AR EEE 196647 108 F18E KBEESG A BRI L
— 23—



# B

Von Brand7} K¥EfAe] $AERE —Kives &K
WEE TS & energyifio s Fifsdln Ugd HHD
Bl #FAERe) SRRFARB W BoeEse o
B BES ke B WEE I Yok A3 BaM
of gl A BB Goidde trematodes) 47kIRFES i
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(Table 1] Effects of hexachlorophene on CU“0,
production and glycogen synthesis from i
glucose-1-C* by C, sinensis in vitro,

(mean +S.E.,, cpm/100mg)

Specific activity | Specific activity
guﬁgsgs_ onorg:mengt of CO, of glycogen
ation (g/mD | cpm % com | %
6 (Control 1954 100 | 634x53 | 100
6 1077 170+7 90 | 67852 107
6 107 153=6 791 572x25 90
6 1075 1067 541 218*x12| 28
6 107¢ 64+2 33 47+ 4 7
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(Fig.1-1) Effects of hexachlorophene on the
CY0, production from glucose-1-C4
by C. sinensis in vitro.
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[Fig. 1-2) Effects of hexachlorophene on the
glycogen synthesis from glucose-1-C4
by C. sinensis in vitro,

Ci-glycogen-- ¥FEHN 4 & 634 cpm(100%)°] = hex-
achlorophene$} 10—7g/m13] BE N A& 678 cpom(107%),
107 el 4 & 572 cpm (90%), 107° BEAAE 12
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A A AR 2o AREEsE CH-
proteing] total cpm per 100mg wet weight& H#s=
AT A= 249 cpm (100%)e] = hexachlorophene 10
7 g/ml o) A 238 cpm (93%), 107 el A&

[Table 2) Effects of hexachlorophene on the glyc
ine-1-C** incorporation into protein by C. sinensis in
vitro (mean+S.E., cpm/100mg).

Numbers Concfent. Specific activity of protein
of 0]
incubationldrug(gml) cpm %

7 | Control| 249:+7 100
5 1077 238+6 93
5 10'6} 1586 63
7 107% 22+3 9
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(Fig. 2] Effects of hexachlorophene on glycine-1-C
incorporation into protein by C. sinensis in. vitro,
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A= 0,0204M (24%), 107 BEEA A & 0.0214M
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M/100mg wet weight (100%)<1=] Hsl A 107° &g
ol 4= 0. 1164M (90%), 107° EEN AL 0, 0204M
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(Table 3} Effects of hexachlorophene on the oxygen consumption at different time intervals
by C.sinensis in vittro (Mean+S.E.,#M/100mg)

Numbtgrs | Conce?t. [ Time (hrs)
O O " 7 -
incubation ! drug g/mD J 1 2 “ 3 4 [ 5
T ] -
} (UMD (%), (MMD| (%)) (MMD] (%) (UMD (%) (#MD (%)
8 Control | 0,124 0,120 0,121 . 0,129 | 0,123
=0,005 | 100003 1%+0004 1005 %90 g0t 100
6 107 0,145 L0132 0.123 - 0.116 0,072 59
| £0.004 | M7wo.004 | 100005 | 1910007 | 90 005
6 107° | 0.064 | 0054 5 0.029 | 50 0.029] o 0,029 24
10, 0034 10,001 20,0014 2%+0, 0005 +0, 0005
" 4 ! i | !
6 10 l+8 028 23J+ 0.025 1 5,0 02 gy 0021 e 0.02 17
) +0, +0,0018] |0, 0004 10, 0004
018 o 2) Hexachlorophene 2| HCIAERDIRS| BEER
g \0\\‘0\ conr of DiRj= ME
3 o “‘\\ Wi#Bhe) 4 hexachlorophene o} e} 2% vt glu-
g SRR \ ose-1-C* o2y 5] CHO0) AES WHTE I3
= AY
§ \\olo" o2 o) wldl e fre 2xvl g 128 HLERIKREC F o}
S , °‘*~\,_\o\ 4 ATLIrel hexachlorophene 47 glucose~CH-(u)
5 %7 ~ gpel 4 BFel 2 mbme] CHO, el VAL BB
g » s
° R S S fiRe BEsle R HEEG 4 e 0
& CH0,9) Fisteso] 443 cpm/100mg wet weight (10
i 2 3 4 5 0%)0l# M3 4 hexachlorophene 10 %] A& 345
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(Fig.] 3 Effects of hexachlorophene on the oxygen
consumption at different time intervals
by C.sinensis in vitro,

cpm (79%), 1075 Jpro]l 4 &= 92 cpm (21%), 107* #
Eel A 46 cpm (11%) olgeom 3RS &
Bl 791 cpm (100%) oW H3f 107° BEANA =



{Table 4] Effects of hexachlorophene on the C'*O,production from glucose-C¢(u) at different time
’ intervals by C.snensis in vitro (mean+ S.E. cpm/100mg).

Numbers Concent, Time (min,)
. of of
incubation drug(g/mD 90 r 180 300
i
| Cm | @ (cpm) (%) (cpm) (%)
3 Control 433+12 100 79116 100 1124+13 100
3 i 107 345+14 80 65815 83 9349 83
3 } 107 92:+2 21 1663 21 28713 | 26
3 : 10~ 462 11 61x2 | 8 85+4 ' 8

658 cpm (83%), 10™° Bl 4 166 cpm (21%), 1074
BEA A= 6lpm B%)olYrh SERIEHBGAL %
JEHol 1124 com(100%) 15 H#l A 1076 @] A&
934 cpm (83%) o= 107° JBEFol 4 287 cpm (26%) 0]
A3 107 BES A& 85 cpm(8%) <) 9 =},
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(Fig 4] Effects of hexachlorophene on the C+0,
production from glucose- C*(u) at
different time intervals by C. sinensis in vitro,
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Aol D[Rl By E

R B A1 hexachlorophene o] JFt] £ & vflte] glyc-
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Brspyo 2 PlERs gl BER-S 048R 4 &A=
glycogen®] #&HEEe] 734 cpm/100mg wet weight (10
0%) 9l ¥ H; 3} oF hexachlorophene?] 107% ERFd A& 52
0 cpm (71%),107% #E ) A+ 170 cpm (23%), 107
F AL 150 cpm (20%) el S+, 3 W] HEAAE
ko] 1264 cpm/100mg wet weight (100%)l4 It
dhof 107° EEA AE 234 cpm (19%), 107° B A
L 160 cpm (13%), 107 #BEE A& 156 cpm (12%) ]
dow SEfRE AL YRRl 1328 cpm/100 mg w-
et weight (100% )] H.3tel 107° RE O A& 176 cpm
(13%), 107 BN AL 152 opm (11%), 107 W
A& 101 cpm(8%)°] 4 =h.

B FFe) 22wy glycogen &7%-% hexachlorophene
o) Al A BEES MElslgden o= HiigAdl
&1%3 glycogen?] £ hexachlorophened] FER A 10
TR A A& 904 A KBl HE = K
ismel == WA E A e Hov WAEE EEI %

Cokeh (EMEEEQ 1070 BEA A A& 904d Ipehd
FeREEel ek WA S s ek 2E v B
WBE) A= BEEHEY e wike @ g et

(Table 5] Effects of hexachlorophene on the glycogen synthesis from glucose-C** (u) at different
time intervals by C. sinensis in vitro (mean+ S.E. cpm/100 mg),

Numbers ;[ Concent. Time(min, )
of ! of .

incubation ; drug(g/mb 90 [ 180 [ 300

[ (cpm) (%) (cpm) (%) ! (cpm) (%)

3 Control 734210 . 100 1264+29 100 | 1328x28 | 100
3 | 107 520£12 71 234 * 6 | 19 t 176 = 5 13
3 | 10°° 170+ 8 \ ©23 160 = 6 13 152 = 2 . 11
3 ‘: 10 150% 7 | 20 156 + 7 12 101 = 6 8
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[Fig. 5] Effects of hexachlorophene on the glycogen
synthesis from glucose-C~*(u) at different time
intervals by C. sinensis in vitro,

4) Hexachlorophenex} dithiazanine iodided! ch-

loroquine phosphate2}2| i

Hexachlorophene?] BARIGEHE, EE/EM 9 glyco-
gen &Rl W3 WG5S dithiazanine jodide® chio-
roguine phosphate®] o o 3t fEfst Higstg =,
Ayl BEFE 107%/mlo) W MRMEER-S R

o PESL 4BEH ARE EEEIE g o n RIEERD
glycogen &L K& AR EHTAS B,

@ KClAED o] MFEHM iRl 228

HERE UM Rt R 100 med BRBBEL
0.123 £M/100 mg.wet weight (100%) 1= Ml 4
chloroquine phosphate (CQ)+& 0. 142¢#M (115%) °
2. dithiazanine iodide (DI)¢} hexacylorophene (HP)
0.066 M (54%)4 2 MMk & WHEREL 0,111
UM (100%) 819 (a4 CQE 0,130 #M (117%),D1
£ 0.055 UM (50%),HP& 0,052 #M (47%) 9 =}
3 & ¥R 0,118 4M (100%) 4l d Hisl A
CQe 0.126 MM (107%),DI& 0,041 #M (35%),
HP& 0.032 #M (27%) 1 9}, 4 Wefdithol & B/BRE
] 0,110 #M (100%) 9 ¥ Hsl CQ: 0 121 #M (11
0%), DI+ 0,026 #M (24%), HPL 0,027 #M (25%)
o] gl=t, Bl HP9 DI 107° g/ml Jjre) 4 B
o) wE Folxestlme) BRARES s 0m
gt CQel A= BFEEf] el 4 2.8 d ®insts &
e 2gr

(Table 6) Comparison of drug effects on oxygen consumption at different time intervals by C,
sinensis in vitro (mean=+S E_, #M/100mg).

Numbers Concent, Time (hrs)
D Of of
rug incubation | drug g/ml 1 2 3 { 4
M) | (%) M) | (%) (#M){ (%) WM (%
Control 6 107 0.123{ 100| 0,111 100 0,118 100| 0110] 100
+0, 003 +0. 004 +0. 003 | *0, 005
HP 6 1078 0,066 | 54| 0052 47 0,032 | 27 0,027 25
; +0, 003 +0, 008 +0, 005 L0002
DI | 6 1078 0.066| 54| 0,055| 50| 00041 35 0,026 24
+0, 0009 +0, 008 0,007 | +0, 08
Q 6 107 o142 | 15| 0130 117 0,126 | 107 0,121 110
+0. 009 +0,004 +0, 006 *0, 007
. @ HClAED&L| BiE(EHY glycogen 4 70| Of
g " o A 18
g Rz BRI A el 25 b 100mge] RIS A
2 MT.
35, otok eon g CH09) &2 822 cpm/100 mg. wet weight (10
s 0%)1H Hdte] CQIO™ Epral A& 830 cpm(101%)
3 S olw DI 107 el A+ 254 cpm (31%), HP< 107
8 oost TBNImean S el A 190 cpm (23%)e] g+
g TreelTingny glycogen k-2 HIFEEC] 4RFIEIEE 1316 cpm/100
H ) N mg wet weight (100%) &= HslA CQ10™° el
! 2 3 4 A% 1322 cpm (100%), DI 7-& kol 4 180 cpm
TIME {HRS)

(Fig, 6] Comparison of drug effects on oxygen
consumption at different time in-tervals by C, sine
nsis in vitro,

(14%), HP& 132 cpm (10%)°] ¢ =},
Bl chloroquine phosphatel fF=] 2 Eu}ire] glycogen
A BRERA & &S £x %o dithiazanine



(Table 73 Comparison of drug effects on C#Q, production and glycogen synthesis from glucose-C* (u)
- by C, sinensis in vitro (meanz S E , cpm/100 mg),

Mumbers Concent Duration Specific activity of CO, |Specific activity of glycogen
of of of
Drug incubation drug(g/ml) lincubation{min), cpm (%) cpm (%)
Control 3 1078 240 822:+21 100 13167 100
HP 3 10~° 240 190+ 6 23 132+5 10
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