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Effects of Polychlorinated Biphenyls (PCBs) on Porphyrin Metabolism
—Experimental Porphyria Induced by Large Single Doses of PCBs—
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Department of Dermatology, Nagasaki University School of Medicine
Nagasaki 852 (Director : Prof. H. Yoshida)

, Hiroko IRIFUNE
Division of Dermatology, Ureshino National Hospital, Saga 843-03
Masahisa WATANABE
Division of Dermatology, Ohmura City Hospital, Ohmura 856
Keiich TANAKA
Division of Dermatology, Nagasaki Municipal Hospital, Nagasaki 850 ‘

The effects of large single doses of PCBs and iron overload on porphyrin metabolism were
investigated in male C57BL/6 mice. A single intraperitoneal dose of Kanechlor-500 (10 mg/
mouse) caused urinary uroporphyrin to increase three days after injection. This increase was
transient without porphyrin accumulation in the liver. Iron overload (12.5 mg/mouse) showed a
tendency to prolong the action of PCBs. '
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Polychlorinated biphenyls (PCBs) =% + ¥, Z 7z, —7, PCBs LEBIORNL 7 4 U ARBEE 23k
0% ]‘, A Ay A=l 9 A ) ‘/O)E;Eﬁ?lﬁl‘-?tﬁ, BIU 7 hexachlorobenzen (HCB), 2, 3, 7, 8-tetrachlorodi-

HBAOERERLETE2RLT 4 ) Y REBEEEE benzo-p-dioxin (TCDD) Z#kic & D # OIER L 5
BT EBHSNT WA, F -, §63kiE PCBs ENnsZk Z?iiﬁ%é nTw37-9, SO, HEARE

X BEBIEN T 4 ) VERE LERLEERT ie—E#5 L7 PCBs DRA 7 4 ) » RE RIZT
Wl Y AR DWTH C57BL/6 R 7 A TRED W, 8L U PCBs L SAFOHAERA LR T 57
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EER1 738, MCS57TBL/6 R~V R, 5%
Wiz, 4370 —) KC500(Y =44 = AR
£ett, BERER), 10 mg/mouse % corn oil 0:2 ml ¥
RUBKENESL, 3H%B XU 1EMBRERL
7 4 V) kBRI ¢ — > % high performance liquid
chromatography (HPLC) ¥sic kX D #&E L7z, %721
BRWCERL, K, #EE MBRFORV7 1) U
EREL .
=B 2 : 7EES, HCS57TBL/6R~Y YR, 200L% 4
B, AR PCBs+ & 5Ef, B PCBs Bk
B8, CBE SR EHE, DB MAENREEE L
Voo ABBLIUBEWKIEAY A7 o— KC-500, 10
mg/mouse #, ABBLIUCHIEYTF7zuv (H
AhgR BSR4k, KB 0.5ml (k& LT 12.5
mg) /mouse £ & X BEHENEH L7z, RPRVZ 4

&

=8

%

R IR HPLC Rz K DEIE L, &7 5 8% -

B, I, #E, MERRV7 1) EEERL,
HEE 21T o /2.
KN 7 1 FREE

1) R\EREVT 4 ) ARBIE

<7 ZFR% 3000 rpm, 20 SEELSHEL, EEE
0.05%3 v HKEBMER L 1 1IBESLBRLELOD
2 HPLCEBOY 7N Lic B¥ Yy e LTI
PORPHYRIN PRODUCTS #t @ porphyrin acid
chromatographic marker kit ZfwWwiz, 474Kk
Waters uBondasphere C18 (3.9 mm x 15cm) *H
Wiz, SHTEMEIEEE 1.0 ml/min, FEAEZ 20 ul,
BEHHOMERK B & U gradient & Table 1, 2 2R L

Table 1 HPLC OBBIADHR

S0mMEER7 v E=v A | KEEBR| 72 b =RV

A ¥ 71.4% 4.6% 24 %

B ¥ 20.6 % 6.4% 73%

Table 2 HPLC OBBI#HD gradient

" TIME (min) % A % B

0.0 100 0

30.0 0 100

45.0 100 0

(76)

E»4A

7o, BHIC BEEIEE 404 nm, 306HKE 620 nm %
Wiz,

(2) FFlE EERRLT 4 ) VRHE

KRBV 2 0 o kv ARREE T CREES, TAEIR
XV 2RIMETL, Z0%, i BLUKE, BB
NEEZREEL, KV 7 4 ) Y FHEEAORE & Lz,
g, EERORV7 4V RREERHEE 7o~
V57 4 —EERGELTHED L.

(3) FRIUERABRNLT 4V vi&HIE
FRIMBRFDORNVT 4 U > DERIX Sano 59 DFH:
EEBELUIFEY AL TT-o 12,

X B B R

(1) *E1

PCBs ##5Hic i3t s e o ItRpy a7
4V (UP), "NTIINVKRFY—NVRLVT 4> (T
P) AR O VBEIHELD TRTOYTRAL
HEL, UP/a7a®ry 4 ) > (CP) oFHME X
0.45+0.14 (0.24~0.26) THho7z, ®BE7THBWZIF
UP/CP 113 0.97+0.29(0.66~1.40) & X > 38hnL
7z (Fig.1). 7 BROIFHE/FEHIX 10.46+0.38% &
ZIHEML Tnizds, A, ¥E0 UP 3R sh
7T, ZOMDORNLT 4V B L, MBHELVT 4
D UEED LR IEERD SN o Tz,

(2) B2

5 BRE%, ARSI UBEOTRTOY YR
Rep UP BSHE L 7228, UP/CP it EEZE X kb o
Jo. 2BEBCBZAFEDOI DI, BEOIBD 2T
TR UP SR TER ko7, 58% TR, ABT
X5 EH 3 IC TR BRH UP 5B shizds, BET

1000
O

3 A& UP/CP 0.4510.14
M 78% UP/CP 0.9710-29

RFAIVT £ U (nmol/T)

cp

6P
PCBs #5%DRHPRNVT 4 ) VEOEE)
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Table 3 R Uroporphyrin/Copropophyrin Eb D#RREFEIZ1L

(EE2)
group | treatment mNogée Uroporphyrin/Copropophyrin ratio
1 week |2 weeks|3 weeks|4 weeks|5 weeks
1 0.43 0.46 * 0.36 *
2 0.35 * * 0.31 *
A PCBs+Fe 3 0.51 * * * 0.18
4 0.41 * 0.32 * 0.24
5 0.90 1.05 1.23 1.00 0.84
1 1.35 0.62 0.28 0.44 *
2 0.22 0.27 * * *
B PCBs 3 0.32 * 0.03 * *
4 0.29 * 0.09 * *
5 0.43 0.28 * * 0.21
1 * * * * *
2 * * * ND *
C Fe 3 * * * ND *
4 * 0.06 0.04 *
5 * 0.05 * * *
1 *
2 *
D control 3 * ND ND ND ND
4 *
5 *

* ; uroporphyrin: trace
ND; not done

B1EER»shzDAThHo7, CEETIR2:B%L
SHEBEZ—HO~TIATUPOE -7 2D
UP/CP Hi3EMETH - 7= (Table 3). 5EHROI/&
BHIZAH BHETDEIVERECLERELTEY, &
TABIBEIVERCEETH /2. TNTORH
THE, ZFEDic UP BR® ohkdo 708, CETR
g CP O EA B X U#ES CP, 7o bRV 7
4+ V> (PP) OLHAZZ® 7z (Table 4).,

% £
PCBs Adk 1 BRSO RL 7 4 ) »REBIC RIZTE

(77)

iz oWnwT, Goldstein 52 127 v M2 Aloclor 1254,
1000 mg/kg *# 1 B # 5 § % & b - aminolevulinic
acid synthetase (ALA-s) O LR T 2RFRL 7
4 V) EOBIMERL s rolc L LTWw3, S
DEBRTIWE, C57BL/6 %< Y XA % 27 u—Jiv 500,
#1500 mg/kg LW RKEDPCBs # 1 H% 5T % Z
LWy, SHBRIVRIZUP, 7-P OHEL WS R
740 CHRNY — DEALSET B Z L RHERT B
ZEBTER, ZOBRCEBETCRDZPBEDT v
b, R 1251 2 B S ORRL BT 5 b
DErBbhd, £, ZOEERES1BER2E—2
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Table 4 #5 5 BROFFEHS & U, EE, RIIRGFORLVT7 1) ARE (EBR2)

. Liver Feces Erythrocyte
Liver/Body
Group | Treatment weight (nmol/g.w.w.) (nmol/g.w.w.) (ng/dl p.c.v.)
N 0,

ratio®) | cp | pp | cp | PP | cP | PP
6.95 0.034 0.566 0.104 0.798 21.25 69.30

A PCBs+Fe +* + + =+ =+ + =+
0.54 0.015 0.075 0.078 0.236 12.77 31.79
5.88 0.092 0.488 0.078 | 0.630 8.91 42.22

B PCBs +* + + + + + +
0.51 0.046 0.062 0.058 1.660 6.53 22.39
5.29 0.180 0.680 0.200 1.230 43.75 | 152.12

C Fe + + + +* +* + +
0.56 0.070 0.090 0.160 0.520 32.72 49.67
4.99 0.092 0.640 0.078 0.524 22.57 | 122.93

D control + + =+ + + + +
0.59 0.060 0.064 0.041 0.194 12.24 72.31

g.w.w.; gram wet weight
pcv ; packed cell volume
CP; coproporphyrin

PP ; protoporphyrin

*: p<0.05

L LEFOBBLCER{EL T {ERBRED 61, IF
BADRN T 4 ) Y idREb 2 > T2, SEKI 59
¥ C57BL/6 R~ v X ic PCBs & HEKR CHET %
Z Lz & v FE~® UP @¥k%E, uroporphyrinogen
decarboxylase (uro-D) OET, B U ALA-s DLk
e &t L 2HRELTWS, FFE~NORLVT 1Y
AR R UP OF D DR L%k 3
13 PCBs e —EHIEFMMCBRET 2 Z L BWNEL
Db Lz,

PCBs Y ELORNV 7 4 V) Y REEE %K 7 hexa-
chlorobenzen (HCB), 2, 3,7, 8-tetrachlorodibenzo-
p-dioxin (TCDD) i3 C57BL/6 2 Wiz 10 RV A
KBV THARIC LD ZOERBMEREI NS Z L%k
E£XNTWBE?Y PCBsORLV7 4 ) RE@HcBIT S
SDOEE T OWTIL, Verneuil 5V =7 ) OFFF
#ifaiz PCBs 2 ¥RINL CHE# 3 % & ALA-s DM,
wo-DDETBLIUELT 2V vOEREEXRT L
BPHELTVREY, FOBRMEIZORCELEELT,
FL—MEIBRRINT 2 LRV 4 V) > OERSIHD T
LT3, SHOLNLObIOKRETIX 1 BEO
UP/CP Lt #BHOBEERR D O NE»r o7z, Ly
L, #5538 PCBs L &% fFH L B THESLLE
D~ AZ%B UP OB ASNZEDS> BD 1ILT
12 UP/CP LES BB Wk £ Th o 7o & & IXHIRE

wEBbh s, Siersema” 513 C57BL/10 R~V A
2 HCB & gk PERA & % \» i3 #k D Bl 5 TRt UP
DMK O uro-DiIF 2k 2 L 2R L TWw 3
DD HBEE LIS, RO UP 2MEMLIZCo
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