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Foreword
Kiyoshi TANAKA

Chief of the Study Group for the Therapy of “Yusho”
Professor of Pharmacology, Faculty of Medicine,
Kyushu University, Fukuoka, Japan

This is the third report consisting of collected papers on PCB poisoning (Yusho).
The first report appeared in June 1969 as a special issue of Fukuoka Acta Medica Vol.
60, No. 6, and the second in the same journal Vol. 62, No. 1, January 1971.

The papers in the third report deal with the results obtained from October 1970 to
June 1972. Other original papers written by the members of this study group and not
included in this report are as follows:

1. Murai, Y. and Kuroiwa, Y. : Peripheral neuropathy in chlorobiphenyl poisoning. Neur-
ology 21: 1173-1176, 1971.

2. Kusuda, M. : Female sexual functions in the patients with Yusho. Sanka Fujinka 38:
1063-1072, 1971 (in Japanese).

3. Yoshimura, H.,, Yamamoto, H. and Saeki, S.: Metabolism of 2,4,3’,4/-tetrachlorobi-
phenyl in rats: Formation of more toxic metabolite. (A manuscript for “Science”)

4, Kimura, N. T. and Baba, T.: Neoplastic changes in the rat liver induced by PCB. (A
manuscript for “Gann”)

HEEARE LR 4 OB A RN, ZOMbbEEMRRE O b, %< O HER
DERFHE T L 0 b, WESERLHEREENER IR i3, FERYHE PCB 28
WINCEETH Y, Lo CHERWVACEER ChH 2 0 & Wi 2T\ 5. T ie—E 0 ERT
WEBEOFNRZ L BREDORR, 2 TTRTOBRFHEATE 523 OTIER.

SEAE PCB T FREEYE L U CREE 2B, MBI 2 155 PCB i@ L BECHEOE <
ZrWieote. XFWWHRTFIU - WEMRREGE 1 E (EREFMRE 0% 65, 1969) 2%
(FlEk 622158, 1971) (X, 1tF o PCB ifFeE L h Eac W EE L LTS, XKETEHEL

ERIVE2EDELRERT BEERED LN TV BIEETHB.

SEFATAHEIET, 19704E10 AL b 19726 A F CTOMES I8 PCB B8 2 F52RLR
HELDLLDOTEHL. 7k WIEBEMSEHE R T o ogacif i LicF 2 0ZEE b ng <
5.

B I A ORE T, TTOMOMEECIEEFE NIRRT OLONRE 5M, ThLIEAR
WEBICEEVWOT, BLTEZOBEEREL TEL.

(1) FETEE : WE & E—knd RS ER A O ICE T A B9, ER SRAF 381 1063-1072, 1971,
(BE : BAHESE DR 60 %05 3 BRREOEBIEELEFR AL, R estrogen, gestagen DM & KL, )
(2> Murai, Y. and Kuroiwa, Y. : Peripheral neuropathy in chlorobiphenyl poisoning. Neurology
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21: 1173-1176, 1971, (BE : IHERETLONEL ERBHRERZ § 2L, AREREEEENTEEAD
TIRET OEEZRTHEPE . EEMROT IKIZEEZH.)

(3) Yoshimura, H., Yamamoto, H. and Saeki, S. : Metabolism of 2, 4, 3/, 4/-tetrachlorobiphenyl
in rats: Formation of more toxic metabolite. (Science &) (EE: H3 7 uw—,V 400 DERITH
% 4AtRiAR % v MICROGAT A &, 12 BEICEATY 43 BURELOE S8, #5910 %23 5-OH (& &
ROTHERINI. COREMIE~Y R LDy T 5 &, BULEMIHAT S EoakSE2RT.)

(4) Kimura, N. T. and Baba, T.: Neoplastic changes in the rat liver induced by PCB. (Gann
IR (B 2% 7 v —)b 400 2HE 400 HEARESLIZ7 » MT, AR 1.2g DL Lt OfF ez i
REROSEEERE L 2ETT.)

WHE & PCB B LT, FHEES CHE b E L OfFHERAIHIT I, BEFEOPIIE
BRI ADRSDT, FZETHREET, EohbiavEEGROs, HRHCE LS/ D
Dhb. FITUT, bilbiUFEEOREDEH, ESEROIED SHET LT, BE (19724
TH) ¥ CREELEDONIEIHYL, hrbiBFEeET2HEL T LD TAHLI LES.

1. BEXTRHBALTHEEE

D) EE MR RS L ECEHECE LI . FEERE, B0 B& (@), 2%
&, \EAft, BEIkA EiERERL g, aBns, Rost: B, FERTEZ,
ERENETh 5. R~ A4 R— 2l b — B0y, IRETE MESOEEROBRL
EEIMBEEIR E LTabh T 3.

2) B PCB A D ERTh, SMELAMOFEERLEA—D$ DETI WA, MERT
EAL BEIRA, HERER (LR CEUOFRE 2%, v X OFI PCB BT UL, o
% 5 NEREERCEWCVREMEDN S, ZO%HE4E e 7 = = — LV OfMSEREEERCTS, 2
F7r— 400 LEROBAEETE0T, il GR{L dibenzofuran 75 X)) OFFEITFEEEIR
FECHETIn.

3) PCB #0%¥icy v r OFERERBNIZEL SBT3, bbb REOF A & 28t
PHER AL, BEERO P~ DOBGAKIIIFI S, 2vAFr —VEEROZERNEE I
BinY, BRREAER D, C LIRS ER RS EEERORE & /s 5 TR

4) MFEY Y 2T 4 FOFEEE, FHFHEREORSCHR LR, FHELIERLRBH
W Zhd PCBIC X 2 FRERBRE O—RBITH 5.

5)  HERGEICIIE & OB ER AR 0SB ER L B, EoFic PCB 2REEEHI R
TeZ LAVRT L5, ChEECEROL 2 MEEOETC L 3 7 eaigRy .

6) ARHZER (LOh, BEEY) 2F2 285, RN b AR MRS R EEY
HATCE BENRD L. TOMMRACHERE L 0ENL LN, BMERAEIw. BYERTIIAE
D PCB TDX%, AWEMWEHEIC X2 KK EFREMOEE RS,

7 AKEEBEONKD LR ARREE T OMOMBREFYF L. BYERTIX PCB 2ikcHx
ey ORERRET A HEINI /R, LLARMERVE Y CHIECE L. FRRT 4 — PNy s
INTERAVEYDAS Y RBELIETZ ENEL DR A,

8) PCB I BEMARGEE LTROHELDOIT, 37y —aREREEROFBEHSE T
5. CHUTFERESANE, FRERREEEEONIE L L TR bR, BEOITE ©bERIY
THEHENCIEH S e, {2492 phenobarbital BOFETH 5. HEZHCHFEIL LD
¥, T v b IC ¥R} % hexobarbital FREMEMERIR AT 2 HENREFRTES. THERMALT
PCB DWW RIR AT T IERY TS 2 LIVTE 5.
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9) EMEBTIE PCB OEMATCESCHIFEANEHbI, ThARFCEEFCHBITL C(EEY
Bot. REBUERSOERTIIR 7 v FCRERERGENREL 2. WERE TP it%
T AN, FBERETH AR EFHECEL, BANE2RLIOXEhThok.
Ll GOT o e, F=—ViBERBRORM, miE LDH; SEOBN, mMETLHY) 7 xR
7 » F—¥OLERRE, BERREYOFELTECERWHITDR S hork.

10) WERBCIRFE w7 ) v L IgA OETERTIONRLY, TN EZRCEE
ACHarE RO RECEST AT RE NS S, LrLtd—A 2 ) 7HEBERIIEES » T
ALp3in o,

1) EfhEEE D bAERH AL, HEREGED, KEOGELRER L OBEERT. B
#BU T PCB BRI HATT 5 2 LIXZISHETHZ. WEORHCOWTE, HENPLLESL
RISV R WETIR S B

12) EEERE, HEROESROEGIE L ZEATI—REV. BREBEAOREL & HIT
— IR\ T R R IR L MEOBERIIEBROFINCH 225 WEROEE Ttk ks, g
NEY, HROERLELROTHEENZ . BEEILY S Y AR O BFISHRE CHD
7o,

13) —EOFEIRE & R & O MRSERICITEARREN T TH S, ERAICHEAT PCB
DENBEINISZ 52 LAMEEI N, SO EMD L 3.

14) 4 FOMERENRFICISEONBATRII . Ll 14 CRER) OLcavy v A
WEESIDIERTREZ L TH 5.

15) H A7 v — 400 OFRIITEEHD PCB {LEWHATEET L, 05 b 4o Rtk 4
Yy, 5O 1 EMUFEEERE R 2T

16) AREEIRE T PCB O4fL, FEIMRE KBRS Z <, MoBEsxd oL
ERBRET20LBHNRETHS.

17) PCB o#pihE, AfE, LAERR, R ERAE, 29, AR 6T70bh, Rt sd
DHTATn.

18) PCB (1A T—ABEROWTREEINS. 4550 KB 1k, FEHL &k
FHEABA.

19) WERENRFEETCERLIS 27 = — 400 DRI, 3y BAHT Ty 2g LEHEX
n, BAPETCERLICAL 0.5 LA Eh 5.

20) EEARILHIC S BRI S PCB I NG, TR L L CSHEMTh 5. 1l
FERFZOEIICHEOTCN30H 5~ 6 Thy, ZhOEHEIIRREEIE . ThicrlL
A FR I3 O 3 N ENE {, ST ERER DI,

21) PCB wmd RN LY, Ax7wm—1 (KC) 300 (3#EiriEas), KC-400 (4 ik
PIRERT), KC-500 (5N ERD) BRO L3l ansg. Thbh BRERIT 2
KC-300, =2y 5 v —kixr L KC-300, gk, FIRI1 > 713z L LT KC400, v =,
B Fciz e KC-500 23 5. FREME (LichvoTEM#EME) OE»D, hbiE—f+
XE T,

22) ERMEOBVCSHAMTYH, EROC eI Szt L, FATEXDEL TR
5270 ETIE, BEOBMERFLNHED. EleMBLEChoTERT 2 &, $HET5
DL EC IR T, OB~ OTMIIEFIC D, KEY—RIC L 5 L 28 OMERNC
HESCHHTE LI ERLE .
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2. SRBREETSEHE

1) PCB OFMTZNEH X 5 00RtEl CREBMLY) WX 5 Dhs. REEIND L HMH:
ML /nb o &, PCBEEIMUENRIGE S I LEL WHHE Tha 2 2%, SEFCR\Th/R8
ENTEDOREIERIR ZTO TV &5 Buaik 5.

2) PCB 2MEN  LERTIIEEELRRT 2755 5 . T & S RFHH/LRENTR 2 Th
55 HEREOHEN PCB RERIIMEYUEL L2 T2 2 LAEEIREOT, —EOE
RITBEIE TR LW S BERNHTE . ZUREEFSNC S BT ARETh 5.

3) BTy ARBEAOEE B FiE (3 2 F o2 LHEA (LLBEDOH Vv T aih
) b, PCB s+ v afRBNCE¥ s o T8RS 2.

4) I+ PCB OE &. EEHMBERRTRIC 00T, EFEAQEEIHETIUE (7
AV h OFEETIZER A 0~0.029 ppm, @H 0.002 ppm FEE), HEDBH, THHEERICHA
ThhH5.

5) fEFME, RARAM:, RIS EM bt PCB EFEE TIIEE SNT W54, W
MRETCIRIAZ ENELZNG L
6) PCB oIt 2HEEOER. RO DT 3R D I WA, —E K

B EIED U, MBI RE (e kbbb, R YET 2.

7 HEERBEEEEET EHEREIIR . HREDRA & L ORAMIEERBRY 25,
L LCHEESE LR 2B, ERORPEIERT 25 ThH5.

8) ‘BRLEDOERRA. HERE OERLEY, BERBEELTCREHLT W Kvw
Y DS POER S Z 2 il binue.

9)  PNAYIL L DRELR. AR BRI Ak RRRE DAL DI13hs, 17-OHCS D3kt im{Ea /s
Y, &y OREYFELELIMENE E. RENBRRNLETHS 5.

10) FHREROF & 40y oA PCB T L 2 OZ{LE Bl 3 8RNI/ A%, 475 L L
TIHCHFRINE DT, PTRIEMOFE R, DRILIL s,

1) FEYRBBEERFEHR O ERFEL PCB OR@& D X 5 &4 2 EE S
Thb. FRE—FTREBECOLNE, M TIREEEINC S22 5. & e AR ENY
BOGRREL W5 EIWERL B2 b s,

12) HEOTERKIROKFR. BEORZENFLZ22HBE, BRRRIZY 5 L T2 D5,
FLREOER, Bt/ PCB YEIRAL 2 D0 ZHhBEELOBK L LfERE, Thw
WCERERT 5 AR b DEA 5 2.

13) #E PCB I X 2 4K, BERFELIINC S MR TEABRENENT 25 D035 1L
TTCh5. HEO—ANDL (REFE), HERY VY —sBOREENME Bl 2 EBRE T — 4 23
HERTW32, SBEHE?DLOFRIEFIN 5.

14) PCB D5 HiFkitik & W, HAEDHE DT, PCB iHRRiZa & i o7
¥ &, TR HE, BN SE D L ERRIRAEF S HEE L0 TR 2 LA, 5% PCB
VRSB ETF LD ETHS 5.

15) DDT, BHC ¥ PCB » OFHE/EM. BRI R AR L PCB OXEN, BHICHERESN TS
BE5EtE, BICHEMETEH S LW I BNRE L. HENTE B DIEERIIELT 20 TRAK
ol b

16) B HE AR A5 B . 4% TOWREED P CHRECE IO Z - OITEER
BThE0Y, TOEMRBERCIIARSERE LTINS 5. X0 RS TR A ) D,
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FORBEYRIT L L 2ET 5.

17) wEx PCB 754 x OBfR. HEY PCB 0B Rt #E L 2OREETHY, REFYE
THOLFOABFEOEMTHFT, EOLLTEIEELL HWED LY g & binwv 2 EHESh
B0 MBI OEELLOLELRETL, BRI L AEROBELER U iulis b,

18) X OfM0FE =y v OHFH. PCB i1 FZTERFEYHE OKLO—AILTE R\~
Wit A, i dEEE, BREEYENA BB T DAy, PCB 28 LT, Thbic
RO FENDT L vhills Hinu.

COWERRTICH 7 D EIEATBRENME L D FITHezZd . RLTEHOEERT 3.

COFERRMATETR 4 (PIRILERTOR) i/, PCB O H B/ SEERHELTHS
DT, CCRBLELONFE, RREELE $5C2iCisd. FFR “I2ETARE TH5 LIy
BLUTBHSEO L,
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An Electron Microscope Study on the Proliferation
of Agranular Endoplasmic Reticulum in the
Hepatic Cell Induced by PCB

Hidenori NisuiHARA and Torao YAmMAMOTO

Department of Anatomy (Director: Prof. T. Yamamoto),
Faculty of Medicine, Kyushu University, Fukuoka, Japan

It has been suggested that the remarkable hypertrophy of agranular endoplasmic
reticulum in the hepatic cell of mammals is induced by oral administration of PCB.
This hypertrophy may be at least in part attributed to the increased synthesis of mem-
brane proteins by ribosomes attached to granular endoplasmic reticulum.

The present study was carried out to clarify the effects of cycloheximide, inhibitor
of protein-synthesis, on the proliferation of agranular endplasmic reticulum in the hepatic
cells induced by PCB. In addition, the study was also made on the duration of hyper-
trophy of agranular endoplasmic reticulum after a single oral administration of PCB.

Male guinea pigs and rats were used for the present studies.

Experiment I: The guinea pigs and rats reccived PCB (100 mg/kg KC-400) by a
single oral administration, and simultaneously, cycloheximide (a total dose of 0.8 mg/kg)
was injected intraperitoneally to these animals 4 times at intervals of 12hr. Fourty-
eight hours after administration of PCB, small pieces of livers were removed and,
then, fixed for 2hr in an ice cold 2 % 0sO, buffered with s-collidine at pH 7.4.

Experiment II: Guinea pigs and rats received PCB (for guinea pigs 100 mg/kg of
KC-400, and for rats 200 mg/kg) by a single oral administration. Small pieces of livers
were removed from the guinea pigs (2 months after administration of PCB) and from
the rats (1 month after administration).

After embedded in Epoxy resin, specimens were examined in an electron microscope.

The results obtained were as follows:

1. 'The proliferation of agranular endoplasmic reticulum was slightly inhibited by
injection of cycloheximide both in guinea pigs and rats; however, the inhibition in
guinea pigs was more prominent than in rats. Glycogen particles were deposited dis-
persely in close relation to agranular endoplasmic reticulum in all the cases of guinea
pigs, but disappeared completely in the rats.

2. The proliferation of agranular endoplasmic reticulum was still encountered in
the guinea pigs at 2 months after a single administration of PCB, whereas this reticulum
recovered to normal appearance in rats at 1 month after administration.

T2/ NVER—NVEERUYD, A7 04 FBLITH PIREEEE OFES LR TACENHILN TS,
AEORERNLE, — R iIEEEROREREICK (Remmer and Merker, 1963, 1965; Herdson,
b, FEROER/NIESZRCEINL, R, 2 Garvin and Jennings, 1964; Orrenius, Ericsson

6



PCB & ¥ | 4 o &k 353

and Ernster, 1965; Jones and Fawcett, 1966;
Conney, Schneidman, Jacobson and Kuntzman,
1965 ; Porter and Bruni, 1959).

bhvbhit, [BEEEYTH S PCB & ARRICENY
BN 5 LRI EEMaG e RE I HE Y
w, Chbid PCBITWd A Mg ORHERIGCOEE
WRRTHTHAC E2HE U (L, 1970). =
%, PCB #5icX h BT iTkiT 3 YREEHED
FEW LR TICENHE IN T 3 (FBHS,
1971).

F12ss (1970) 1z, PCB #1508 W EEEOHE
NEERO—Hihs b IEEAMBE S EREL T T E2R
BL, MNERBEODIe L &b &8s b NG
HBY R 2L OTERINZ SO EHHRLIC.

S, 88 11Tk 87 SRAGEDS PCB itk 5
B E/NEBR OB ZME T A » E 502 HET 5 H
FCC omtge 2otz 8821y, PCB @disd
ERICOI D ERICEE TR LN T D, &
B85 9~108% 3 LBEBLED 6N, BELUHERE
® PCB DfUEHIHRETH % L#EEINTHEICD &
3%, PCB 5% 2 » HOIT 517 2 1H/NaEk ©

SRR BERLI.
MEH LUBE

MEhdErEy M (RE 4008) X0 Ty bl

(FE 160 g) 2RV,

BIDERELT, 230 5RNEBTH %54
Zu~di i RS0 PCB Tk A18E/N AT
A ME P BETA2EHNT, TVEy bBEFT v
M2 Y — FicE» Utz PCB (KC-400) 100 mg/
kg% 1 EREL, EARCY 4 7ot T R0.2mg
/kg % 128 L4 |, 3 0.8 mg EREAIIKERE,
PCB #5# 48 BT/ 2 HH, BEELIz.

B2 OERELT, TAEy b IT 100me/kg O
KC-400 %2 1@, o v M2 200 mg/kg > KC-400 %
1@, Wb Y —THcE» L, BEMIEEL
o, BAMEY MI2HAR, Ty NI 1A ABKEN
FesE, BEELR.

MEhIENnd 0.2M ayF . ¢ pH7.4 KR
LIc1%B AR v B THEEL, T/ —Thik
#, =RFEIRICEE, BEURTEMODL, g
B, BFEMETERELI.

b #
1. PCB #5&P100~FL I FOPMIKICH

IqEs g7 -

PCB #:54%, 48 bl CHAARE DM BV Nakss 15
TBHCERTTREIHALGN TS, IBHE/NEE DY
B a - DERBNES OBERETH S (Fig.
1).

ELEY MR KC400 &4 ZuAtvi Fe g
BUIHITIE, BE/NMIFEOEEIZR S35, ¥4
7a~Fy FIERGERICH UL b BRI SN
T3 EEBL LN, HE/NaENEREZRL, S
— TR UTHEETS (Fig. 3. Led, 73—
7 UERNOBSEmIIEY SN B E L TE, 7,
W/ BT A7) 3~ UEN B FEEL T
3. FE/NME S BRESZTRT L0555, HE
INERSERT IR Y AV — L 0B LIELITED b h
% (Fig.3).

v MTIWTE, BE/DNMIEOREIIL LR IH S
NIZBET, EVTy  OFEILUEN. Nk
NEEOBERZRL, Y RV —a2@B9 5. FUa
U RPERUIZEETH S, FNERNOTRLICH )
DO FTRIMES U UISHER L, BRI &
AENBILL, B ICREN 2RI LTS O
FIRITH B (Fig.2).

2. PCB 1 [EH&5#%, 1~2 »BEOFHIE:EE N
Fatk

VT Y MIT KC-400 % 1 [H#EESH# 2 7 HO
JTE, BE/NEESEELICE ORI,
T FAVRYTORNRE, 7Y AZOREBED 5
T, BUMEOBEIERSR 55 . R/ ek ES
THRERIDEHLU T 2088E 3N % (Fig. 4,5).

/N OBIERA I, BRI 5 ~ 6 JBRED %
RIEBENEELED SNE.

7Y 3= VERIEBEN» SR EAEHEL TN
% (Fig. 4,5).

F v MT KC-400 2 1 5L, 15BZ0 FE
ik (Fig.6) ey D 21 AZ OEHITH,
L, BHEZENBED NS, $0bb, M
ITIEE OIS 2 24 5. BE/MIE IR I
FEL, BCHRODERICED S 5. KMk
BIFEDOS OEERET, £E&UBERES 2L T
. 3 RAVRYTREERRREDT, SVa-s v
IF 3 IR LT (Fig. 6).

= 23

Tz /v e R — VS X A IR ISR R/ MaE
IR, MENSENEELTHE I N B T &M

7))
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Jones and Fawcett (1966) Tk h#&E IR TV 5.
AREOFT Rz, PCB #50BOBE/INIADENED
BHIHELNTED, FHENIRED X sy
AOEEUNIERY RV - A TERINB T EBRERIN
TWa (e, 1970).

DT &k, BE/NEERZEERT 54282 Th
LEMNHBREEO LRLSEZRLUTY, 2%
BERBBAKIE DTV AL 6 b EFAETXLS.

UTedsoT, § UIBE/INEGR OBIENS 2 v &%
ERTFOBRIS B 61, X8y SFRIMEFIT
HEFAra~F 3 PRk, BE/NEEEORTE
PHFINZTHS 5. SEOERBROBRIZ, T
v PBXTT v b & ICEEICHERINT 2 KES
ol d, BTy N OBESIIFIEIRIZER, 5
v b OBEIRPME I NI E OIS ES N, T
bbb, BRIIZEVED NI,

ENVEy FOBE, VA7 0AFU I REBEHLY
Y a—r VERNDPD TS EELTED, I b
OBEEEHEL TN EWSEHL, 3Ly Vo4
VISR E R SR EE DT ANV F—EEUTH
HAxns0ThNiE (Jones and Fawcett, 1966),
JERTEOIMEIE DRI VELE Y hTHF Y a4y
WEET A EOHEITARETH S ).

PCB tEMRHBAFEOSTCHLERE TS Y
7 NV EZ— VI AEENMUE ORI, V1
anF Y RTERIMH NS (BEIL5, 1971) C
Lr, PCB KT A4 EOEBRER» 5, BH/ME
RORFEIMIE 2 20y DEROBA L & 2HS
JTWA. 1230, BEFEDOY 4 VoAxv i RITE 3
MEIEAIS, BEE PR 28K OEE, B, 8
BIRIVERABDEZALONS. Fi2, 210 &
BHOHFTH A an~vA Vv, FHFI/Iw420D
kB9 9 FOEBRT, 72/ NAEX—- V5T
hEFE I N BIEE/MAEOBETE, BIE DT IROME
EBZIT AN, BEIINL SHHEHERRI AEET,
THITH L, EYMRBBEROFBEIT E SITHEINS
EO|ELH »H A (Orrenius 5, 1965).

LIchsoC, WBE/AMERIR OBETE & SR amEEms
HOLRR @A TUSFITT S 6 OTIR DI T,
FA T naFy FEEIRE % EE/NMakOREEEL
LEERIEH OMBENEINS.

i, PCB 1 [E#E5H, B ICEE Ntk DX
FEDSZD 5N B E SHICONTOEEKT, ELEY
b &ETy b DOMIThIT Y DEDH B T EDSHhoT.
Txb b, PCB OMlaics Tz, B

FZRCRTEYORICL DEREDBD SN L5 LT
ETHA.

EVE Y FOBEA, v biTERS5LT: PCB (KC-
4000 E0¥E (FE Keg 2b) 2BELIZCEpd
D5, 2 AR FREE/NEREENLTE D,
Sy FTREE L ¥ ABIINTERBREL T,

J v MIEBREY R TIR R CEY R BT ARl
BLEDEZVEIY THS L vbn T % (Abou-El-
Makarem &, 1967). DX 357k5 v hickit aM
Bhs, BEPMIADEEBRADORE L BELEEE
THEDEELONG. THITHL, Ty PTIE
B2 5 L EMND» S O PCB Od» 72 DB, %W
DIEBIHEE SN T3 PCB 372 2 B E/NEED
BREAFELTNADTHS 5.

F12, v b RRWICERT PCB#ES5%2, 3H
DEPIREICRELD PCB OENEASL, Th
L T7 =/ —~VEREORSHENT 5 Livbh
T3 (GRb, 197D, Uedi->T, BERORMN
Bz, PCB ORBEY OB T ebh 5 WaEkDs
B, =, ®rey bOBERIE PCB OIFFASE
DEENEDLDTENZ ERZLLNS. B2
RFTNT =/ N - VB OBEITY FHETE/NME
RIZHTES 205, #WERHILY 5 & OMMEEI3E
WIWWETAC EMBMLNTILAS (Herdson 5, 1964)
LeEWS, 9y NOBE, RATIZHA05 PCB 7
=/ =R & e o TR IR AN B T Rtk
h%H O PCB &3 ¥l , WE/NEABERICEST
B30DTH55.

L, F»5 0 PCB#Hiltd 7 = 7 — VREPD X
5 fRAEY O TITebh 3 &g, ey b
ET v MTIRREIRICERMEET b T, MEH
o, BUEE/NMNIEOETE LW 5 BEGR 2R
EUTE, PCB itk hFE s 5 RIPRBWH T,
B&H A OITERO BINER 23 T3 2Rk 235
B, LORIEONT, SBOEEERPHEINS .

Fiz, ENVEY FORIBFEMBTIIS vy b D3 D
LT, IBEMNEEROHELZE L { (Christensen,
1965), chik, ENEY VEIBERETIZATF 0l R
AREFIFASN 2L 2F 0 — VDEYEL 2H 54
BL, chicil, BENEEOH T HREL T
WI oy FEIBTIE, AT 04 FEERKEZI LV ZT
o= VR MERICRE LTS EVbi T s,

PCB pEEERES SN THEE TAL L2 ELEYE
&, 2Ty FOBE, BIBKREMERD PCB OfF
BRRORE 2R T ADTRRVPEELLNS.
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WIRRLUTS, BvEy b &ET v bD PCBITHY

ARG %, BENGERORBED DI T, »

72 b ME S E, O DT 205, MEOERION

TORERRET 3 K SBROMNESBETHS 5.
v v

1. €EVEy b5L0F7 v MT PCB 250, &
4 Ja~F v FHRFEE/NE® OEE IS I3 R
PR TEEMSENICEE L.

2. PCB Tk 3fFiEE/NMNak @ 8858k, ¥4 7 e
ANV FRE IR DBDHUM SN2, Z20BE
B, EVEY FBT v bIDEKREN. F72, BT
v NS 3 -5 VRS RNk CEES B
P, T NTREETS.

3. PCB itk A#MEHEE/NEE O EHEREE %
FBNVEY M ET Y MEDWTRELURER, TEVEY
b OTHNE A CEIEMEE T A LS E 2D
1z.

X 28
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Explanation of Figures

Hepatic cells of the rat at 48hr after a single oral administration of PCB (KC-400 100
mg/kg). The cytoplasm is occupied with proliferated agranular endoplasmic reticulum,
most of which are vesicular in profile. X20,000.

Hepatic cells of the rat at 48hr after a single oral administration of PCB, and simul-
taneously injected intraperitoneal cycloheximide (a total dose of 0.8 mg/kg). A hepatic
cell at left hand shows almost normal appearance of agranular endoplasmic reticulum,
but, the cell at right hand exhibits a remarkable accumulation of agranular endoplasmic
reticulum with vesicular form. X13,000.

Hepatic cells of the guinea pig under the same experimental condition as mentioned
in Fig. 2. The cytoplasm contains cell organelles which are normal in appearance, and
no proliferation of agranular endoplasmic reticulum is recognized. Glycogen particles
are present to form several clasters in close relation with agranular endoplasmic re-
ticulum. Ribosomes are frequently observed detached from the membrane of granular
endoplasmic reticulum. X14,000.

Hepatic cells of the guinea pig at 60 days after a single oral administration of PCB
(KC-400 100 mg/kg). Agranular endoplasmic reticulum in vesicular form is distributed
diffusely throughout the cytoplasm. A few of granular endoplasmic reticulum are also
seen singly or in group among agranular endoplasmic reticulum. X16,000.

Hepatic cells of the same guinea pig as Fig. 4. Among the proliferated agranular
endoplasmic reticulum is seen an unusual profile of agranular endoplasmic reticulum
which is arrayed in parallel and contains dense materials. <34,000.

The hepatic cell of the rat at 30 days after a single oral administration of PCB (KC-
400 200 mg/kg). Cell organelles show normal appearance, and no proliferation of
agranular endoplasmic reticulum is recognized in the cytoplasm. Glycogen areas,
which are encountered here as pale structureless portions, are also present. <9,500.
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MEEILE 72— (PCB) (L & 5
Sy FPOREBEERR

PRIPNEJESE JHE St
Mok e B OEET

Shortening of Hexobarbital Sleeping Time after
Small Doses of PCB in Rats

Kiyoshi Tanaga and Fumiko KomaTsu

Department of Pharmacology, Faculty of Medicine,
Kyushu University, Fukuoka, Japan

Hexobarbital sleeping time in female rats was reduced to 499 of control, when
Kaneclor-500 (KC-500) was administered in the dose of 2 mg/kg/day for 3 days (in total
6 mg/kg). When 0.4 mg/kg/day of KC-500 was given for 15 days (in total 6 mg/kg),
no reduction of sleeping time was recognized. When this small dose was repeated for
30, 45 and 53 days, and the total dose reached 12, 18, 21.2 mg/kg respectively, the sleep-
ing time became 82, 87 and 88 % of the control respectively. This indicates that small
devided doses of PCB show less activity than short term administration.

KC-400, in the dose of 0.1g/kg for 3 days, reduced the sleeping time equally in
female, castrated female, castrated male, castrated and testosteron-treated male, and
castrated and estradiol-treated female rats.

Starvation in the recovery course of hexobarbital sleeping time reduced by one shot
administration of KC-400 or KC-500 before 2-4 weeks, induced a definite shortening of
sleeping time temporarily, possibly indicating that deposit PCB in fatty tissue was mo-

bilized by starvation.

bhbtuseic, PCB ok 5 BERIGE D3 bk i
B b DRIFE 70V - L REBRFBEHRKTH D,
ZN2WT AT » b D hexobarbital FEELHE %
FIAT 2 OOMERIL C & 2WE LT UMA - HH).

SENZC DB EREST, WANSDEETOEAL
PEELIC.

£ R F K

FEEIIE Wistar B35 v NT, £ OBAE N
PRV, ZRETHEL, BEREGER LK ERIES
Al

PCBE L Tidh 4 72 —av 400 (KC-400) F7043
A 500 (KC-500) %, 75 &'7 o T KIBREK &
U, &EV U7 CERIKEAL.

BRELESR X, hexobarbital Na 150 mg/kg (& %
I 130 mg/kg) BEREMESS KX A30E H AT D HLR

M5 BREE T TORME O THELIZ. 1B 10L
(FNISL) RBWNT, RBHTA S s 2726l &
OB 2R U RN LT, YHE &R
(8.E) 2k, FREDHEKIZ 2ELHHED t 1R
Eiek b, P<LO. 05 DB AREBEEVH L ELIC.
BYERLT YA, SEBEOREER %2 100 LU,
PCB |GREE ORI 25 IS TEDb LI,
£ B K &

1. PCB #EREINAIC &3 FREERER

X X DERTIE, KC-500 % 2mg/ke 3 BRE&END
WA LT & x ORI, WBEBHCEL T 49% 0
ERERRULIZDT, 20D & xDAE 6mg/kg 2oE
UT, #H 0.4mg/kg 3o 15 AS A 5 BB %1773
D, ZORERITHRE 2 A UBREE 2R,
ERVERIXA S a0tz

(14)
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Table 1. Hexobarbital* sleeping time in the rats which received 0.4mg/kg/day of KC-500

Days Total PCB dose Average body | Average sleeping PCB.
from the Group No. weight time=+S.E. cont,
beginning (mg/kg) (€3] (min) ratio
(%>
t. 148 7.9413.01
15 con 97.9% 100
PCB 6 9 146 98.0+ 8.78
30 cont. 0 9 176 158.3+ 4.76 s
PCB 12 178 129.7+10. 72
45 cont. 0 10 192 152,74+ 4.17 g7
PCB 18 8 193 133. 04 5.93
53 cont. 0 10 199 145,24+ 5.78 88
PCB 21.2 7 202 128.3+ 8.84
* hexobarbital Na 150 mg/kg i.p.
ZZTRU 0.4mg/kg 23 5T 15 HREDDU, GROUP TDOJSAEL SLEEPING TIME
30 B, BE5EEE 12mg/kg 1Thsols & XFREES ) 50 100
CONTROL C

HEZHESTS &, POEMUNRD 82 % THEZED
Hotz (P=0.02). IBHIISH, §F 45H-TFT
A&t 18mg/kg D& FICIABD 87 B%ERL,
bEEEVH I (P<0.02). Ud U 53 HEAF
21.2mg/kg O LT, HEO 88 BTHEZ=Y L
otz (P>0.1) (Table 1).

Blo 007y b (REFEY 164g) 1T KC-500
% 2l.2mg/kg 1[EEL, 42 FH%IC REHEE 2
HELIZETA, 89.947.45 HOEREIZ. 0%
ENEE 2B s oTchs, Table 1 @ HFEEE 1Tk
75 30 HEABR D 3 EIEY 152.1 4% 100 &30 8
59%Lisd. WFRIRLTS 1ETBHELIE 2,
BHISBEIUCTHRALIESE X 0 3, FEEERES
FEBbN 3. UEOEREE LD TRRUIZON
Fig. 1 Th 3.

2. BBEBLUMNERILEVOEE

(1) #HEs v b

2mg/kgx 3=6 [ Jao
0.4 + x15=6 |

0.4 » x30=12 [ ] o2

0.4 + x45=18 C e
0.4 » x53=212C Jee ;
212 ¢+ x | —

Fig. 1. Hexobarbital sleeping time (con-
trol=100 %) in rats which received
small doses of KC-500 for different
days.

hHE 35~40g OIET v O EBEFH 2T,

25BEBE L Th» 5 testosteron propionate 2 mg/
kg 1M, Smeg/kg 18 (58 1EIEEA#4 H ED BEA
BEHL, 20% 3 HEHCHBRERZ2HEL T, 20
BOTHOLBEZIDH L BER % 5L, KC-
400 {328 1A VE ARHAIOI EHK 0. 1g/kg §0
BOUSAL, E2EGVE RN SFARFICET 0.1g

Table 2. Influence of castration and testosteron on hexobarbital sleeping time in male rats

Grows | No. | Aversse boay | Axerage ggfentof sminal, - verage sesping
(@ (mg/100g) (min)
Control 11 135 43.7+3.00 46, 81+4.23
Castrated 10 108 6.7+0.22 88.847.03
R 8 136 8.1+0. 18 80.747.11
» +TSH+KC 10 130 9.4+0. 44 20. 8%1.52

* TS testosteron propionate 2 mg/kg i.p.X1 -+ 5mg/kg i.p. X1

KC: KC-400 0.1 g/kg p.o. X4

C15)



362 il &

MEET

Table 3. Influence of inducing agents on the effect of male hormone in castrated rats

Average body | Average weight of seminal | Average
Group* No. weight vesicle+S.E. sleeping time
@ (mg/100g) (min)
Castrated+ TS L7 113 11.640. 85 90. 8
” -TS+KC . 7 91 13.4+1.16 26.3
” +TS+PB i 4 97 11.7£1.03 24.3

* TS: testosteron propionate 5 mg/kg i.p. X35
KC: KC-400 0.1 g/kg p.o. X3
PB: phenobarbital Na 80 mg/kg i.p. X3

/kg % 1EGSALIC.

ZDFEFL Table 2 X 31, HET v b D BERLE
Rl DRPES T, BT L HIBEITIEE L A5, testo-
steron DFEHABTIZIZh %2 FHEINCRET I &LIITE
9, F72 KC-400 BHATIREBLVERERLI.
BHEREHRILIEFLLIBLOL, sVEVGHTD
FhHEE, Z2hic KC-400 %83 % & EE I
T AERED SO,

RIT testosteron % HE LT S5mg/kg 2 5HHE
ERERICES T 2 EH %201z, KC-400 12 0.1¢g
/kg 30, FUEVES OFIED S 3 BERLEH
Uiz, ZFEEZEY & LT phenobarbital 80 mg/kg
OERNER %, KC-400 Db ic3 AREATEEY
Eo1z.

W53 Table 3 0k 5T, KC-400 § phenobar-
bital § FRELSHZEZHICER I, BERERK
BEEDENL L, WMAEHEYIIEE AV E VBE
R B .

(2) HEgES v &

T F OV E RIS A PCB OEEIROWTIX
BIDFL GMR) TEBT 293, CCTIREDE T
g0 BRI RIE ORER 23RS .

A2 30~40 g DEEEIET v N ICEBFH 2L,
2;8H# iz KC-400 0. 1g/kg ®AIGH % 3>
U CHBREZAET S &, ERULWEE EERD
ke MUtz (Table 4).

WITEBIES » b I estradiol benzoate 6 ug/kg
1EERRES L T, BHREREZEE L2, PCB
R VECERO 3 R 5 KC-400 0.1g/kg
BA3EM-ooz. Rk Table 5 0k 5, #
2T, 2Rkl VRV ESA T, WRE
ERBEDOQVHERR TH o125, KC 2IMAIZET
EELVWEREZRLT.

Table 5. Hexobarbital sleeping time of

the rats subjected to female
hormone assay

bAg/(?rage Average sleeping
Group*  |[No.| 209Y time +S.E.
weight ;
® (min)

Control 10 100 99.0+13. 19
Castrated 9 99 86.34 9.16
» +ED 7 112 81.3+£10. 56
» +ED+KC| 10 102 19.4%+ 0.91

* BED: estradiol benzoate 6 ug/kg i.p. X1
KC: KC-400 0.1 g/kg p.o. X3

F 72 KC-400 0. 1g/kg 3 [E &, phenobarbital Na
80mg/kg 3MMD IR i T5&, F&ETv ML
estradiol BA 78I TE, WMERIAEEOESHDE»
AUtz (Table 6).

Table 6. Influence of inducing agents

on the sleeping time of female
castrated rats

Average

Table 4. Hexobarbital sleeping time in Group*  |No.| body él\xfleerage sleeping
castrated female rats P | weight (min)
€9
Qg;;age Average sleeping  Castrated+ED| 7 101 99.7
Group No. weisht time+-S.E.
gh (i » +ED+KC| 2 | 103 18.0
» +ED+PB | 5 102 15.2
Castrated 6 93 92.2+7.89
v FKC*| 7 89 20. 14-0. 34 * ED: estradiol benzoate 6 xg/kg i.p. X1

* KC: KC-400 0.1 g/kg p.o. X3

KC: KC-400 0.1 g/kg p.o. X3
PB: phenobarbital Na 80 mg/kg i.p. X3

16>
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3. ERERBAZEopE

EHHARMEESE L LT cycloheximide (CH) %/
AU, PCB Tk 2558815 i W 3" 288 25470,
KC-400 % 0.2g/kg 1 HEABAL, CH %% O
Hb 5 12 BEEER T 0.2mg/kg 40 4 AR FiEst
Uiz, CH BUBT B RIICE 20, KC itk
AE LU OVREEENEE, CH OEFE T HEIET X e
7z (Table 7).

Table 7. Influence of cycloheximide on
the hexobarbital sleeping time
bon&erage Average sleeping
Group*  |No. rod time+S.E.
weight .
@® (min)
CH only 5 62 110. 8+38.51
KC only 10 66 20.4+2.18
CH+KC 10 60 20.240.71

* CH: cycloheximide 0.2 mg/kg i.p. X4
KC: KC-400 0.2 g/kg p.o. X1

CH 25 v MW 2B RICGHEL, ChEEo
BRINHT A LiZEETH oM. £ CH % KC-
400 OFTAH 6 12EBEMBTSE (Aft 1 mg/ke)
FETEHLIZT v F Ol %, A2EIEE =R
BRCETEBETATE 521025, KC-400 B
TR E/NERE B ZELUIEEL T3 DR L,
CH % Bt AU T B T/ NEEHFEDS RN &V 5 B
ET, ERENT MERIEREETH .

4, BEOHE

KC-400 % 0.2g/kg 1 EEHALT 1 ARG
U2 1B DT v M T, FREEFRESHRON 80% i
EE LT b, Thitiih 2y 5 &, SERTIR
B OHENI I DI, KC BT 56 % i
#iLTz (Table 8). COBAEDEA X, T 468
FHeR LT 10MEBE, Z0h L SEHMEEAE LT

Z CTRIGE 20 2TC, RERH 1008 DRI v b
{23513T, KC-400, 0.1g/kg 1 EEOSMAL, hexo-
barbital-Na % Z OEETI3 130 mg/kg EENE
HTHAL T, FEWEOGESRECEES 2%H
THRZHT AEF2T/07. Ak KC#23 B
E24HEO 48 & L, 26 B B ICHBUEFE 2 RET
5 &, BRI D THBRWERNBS o120, WR
BTRENTER L. Dk KC B OB IR
EICEE L, 69 B CIERME&EN 2L 201205, ek
BECERRAE T AEM V. COEBROREE
MR35 & Fig. 2 &7 5.

150
10f A \
’-—{----* ----- 1
’/{ /
-3 .~ ’
504 . ’,} N . /}
8.
r
QL
100
%
c
50
0 N
2 15 20 26 33 40 47 54 69
day
Fig. 2. Influence of starvation for 48 hours

on the recovery course of hexobar-
bital sleeping time reduced by KC-
400 (0.1 g/kgX D).
A : sleeping time (min) of control group,
B: PCB group, C: ratio (%) of PCB/
control, S: fasting period.

DICHEDIOEE» KC-500 T THAHT. T3

22 RO B % &0t DHLEERN 1208 DRI v MTE T, KC-500 »
Table 8. Influence of starvation on the hexobarbital sleeping time
Group Starvation No. Average body weight | Average sleep.ing time+S.E.
® (min)
Control before 155 105. 8+ 7.51
ontro after 5 132 104, 0+ 14. 56
before 10 142 80. 5+6. 56
KC*
after 10 134 57.8+5.16

* KC: KC-400 0.2 g/kg p.o. X1 before 1 month
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0.1g/kg 1 EEEAL, hexobarbital i3 130 mg/
kg 2RWT, MECEHEGEET 258285, EB
DE 20 Bfh 5 AR R2H L1z, 2k DDT O
Bl R R R IR E A & O3 (Cook) IZ 7
v, BEE1HONS, #H2HDH, B, "o 4
|, &R 0.5g/kg 370 Gt 2g/kg) 2&EOAKE
L.

100

sof. B

100

50

2 9 16 24 30 31 44 51 58
day

Fig. 3. Influence of starvation for 48 hours

combined with administration of
activated charcoal on the recovery
course of hexobarbital sleeping
time reduced by KC-500 (0.1g/kg
XD.

A : sleeping time (min) of control group,
B: PCB group, C: ratio (%) of PCB/
control, S: fasting period with activated
charcoal (0.5 g/kg X4).

Z DRz Fig. 3 WRTEBOT, BRI
BUSRESHOB LA LI 2MOEBRE—FL, £
D% THEBE I EREEWEB 250 T0 525, 2k
Y d & DEEIIIEFT, KC-400 DBESX HHLAER
WALIKEREIGES S, SSHECWRBR EEEEY
ALY i

& 2

1. SWRESA & B EME S OR 0%

PCB %» 1 &z 3 EOEBEIGALUIZ B8
H LN HMEHERERSE, ALEE Gz L0
PEUTEABRBAT B8 KB bhkgn
P FIEEULBEILTHLN S T EHS, SHEIOE
BCHIELIZ.

COHBPEUTE-ITELLONS DI, MEBEHG

B IREETF

ATIREEEBREET LN TERLZLOTENMIE
WHLETH B. EBETY T KC-400 25 % 5
&, RSO (BN acb), SEMEHLI
D KC-500 THoT, ZDEHMEN KC-400 X b
BAPIKENC EDPHLNTOS (FN a, /).
< ACEY BEFM e EEN CRRE) )X
5 &, 4H{LY (KC-400 OERY) 56 B TH3D
KL, 53Rk (KC-500 OERS) 1k 20~25H
ThHbHENS. Lo TE&ETRE2T 30~53HD
BAIRI ST, HUBOANEESTESN, HHi
DBERI CHET 5 L dR#TH 5.

SHEOERICHANIIT v MITTZ OFsIaER%E
RELTHY, PCB EEEZEIT 55250 TH3
2, BZ 5 EHISHE DR R S, SR
Lhi£ < @ PCB BWERLTWELFTHET 3.
Curley 5% PCB E&MiC B ¢ A[L%0/s =B 2 LT
2, ZORTROL 5 BKD HBER2H/BTNE. T
b b Aroclor 1254 (KC-500 &IZITEELD) %29
v MZ1[E 1.6 g/kg FEHSHA LT 24 %O PCB
B, IR 1147, B 141, ¥ 138 ppm Th-o1z
%%, 1,000 ppm OFFEITHY 100 HE27zdh LT E
BHEEEAITERIT 11,278 ppm 3728 b, &BED 10 f51T
BIAK DR, 155, B 111 2o & fus i Ak
BEABETH O, TOX 5 i PCB Mg
ERIMITE { BB 5Dk, PCB O YBEHKEEEL
TRNTELLND ELATHA.

Z CCHEOBHHMBIGH T, REUEHRERVE
bhitlinc &%, E5FAT0. Thd bk
BOBR BInDS, ROX> B ENEBALLNS.

BELERBRSR 2 RET 572013, BIXIHh iz PCB
Vg2 BB L, ZCTaH3ENEL A SN THERAD
RO C /T NER 680, ZRIKiEH
KD HBEOREDI D Si1:9TC, 1H 0.4mg/kg T
BBMELLTICS b, 15 BREE KA TIRIEBRPED
NN DTH5 5. L LESAT: PCB OXEIDE
BERRRICIEE U, 30 B 50 % LMEAIC /R
PEH LT, e ICHERSR RS CTL IS5,
DI ISR B DOERIZ S A T, i IEn
WY, HERRT ob bHEERE L BT LIV OTIX
25 5.

mB4EEBLT: 0. 4me/kg BEABEIZ, @ABEL
TAEXRIBEAEBLZ Sppm Kdhich,
T 30~45 BRI FRBERV DT T2z &Th
i, R b RFEESREDS PCB DAk 3 §ifls
BiGE VWi 5.
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2. WEBIOCESEREEEDRE

hexobarbital FEBMERICIE, HT v FOFMHEL
DENENSHEEDD B T ERERLEET, Hd
a5 s (Holek, k). SEOERRT S
MEHES v b ORtESE (Table 2) 12, HE&HETO
2 v b (Table 5) @ 1/2 YT Thb, HTIZHES
LTS g0 (Table 5), HETIIIRBITL bIE
1Z¥rd° ¢ (Table 2).

KC-400 o 0.1g/kg 3 HREGH 1T & % FREwES
i3, IERMERE, RPN, L3EHEsrer 07
NTOBITBOTHEDR, Wind 20 D8k IcEs
Uz, UTodd-> CIERBRER I OB VIO b3 iEE
EUTIREWL.

DI VMR 23R 94 51T, KC-400 nk Zok:
FVEVOFEERBINER 2308 hIiRT 525,
BYEAVE D BEEEMEINER 13, KC-400 T &
DOTHITIIHNERT ABET, PR PE I
V. L LT R o svEYY, BEE DM
PCB ik > THFEBINAEE IR 8L, BRHE
PINE TNV E L DOREBREIN S DTN, &N
5 EN, EAVECIRETADE DREDX 572,

PCB Tk 2ABWEZEITH LT cycloheximide »3
TR B 2 FRIET 2 C &2, TR S IEE/NEERD
BEGTATOAY, NaEEEOMHERE X EVE
v FTKREL, 9 FTR/HAINENS5. bhvbho
BEDT v MFOEBEG S, /DIEERERENRLCIH 3
NIEET, cycloheximide O §448 134 7sh072.
PR S DEA LEMEARIRALCTH B, Sv D
W RBEVELZOT, BNEENHIIOMS L
V.

WTNCUT S, NEEEENGINS L H TS,
BEEFEOR DU IMEI 30T &3, FREEN
iR CEE2NEENZE BRI UL T E2EKR
U, LDEIBENVEY POEBRTIL MDA &
BIRETHS5.

3. mEORE

KC-400 7213 KC-500 @i cE LA
MEUT RESRENG, RETHEREEET %, &0
#WAE1Y TlE, hexobarbital 150 mg/kg JERMNESS
Tk ARFEES T OERELS, KC-400 40 mg/kg 3 HE
(Bt 0. 12g/kg) [SHE#%, 2BM TR EEEEI I
{183 BWELEELIH, 4E hexobarbital %
130 mg/kg KFELIZEC A, KC-400 0.1g/kg 1
[FREHI# 20 HRE- T & I8 56 BOMBFR 2R L
(Fig. 2), RIEFBNSEAPEETHS. THIIH

BHEOWEICE 2T, b RBAEFE L GifucE L
LCEbNI b DEBINE. MEihid, —&&1
THENMUBRICE OTRE SN IHEEEDR L —F
L, RN OB 2 #o1z & X D3,
REINIHEVRENDSTHS.

WU T & BREMRE DS EHE 9 2 BRI W T,
2HEL 5V DHERHT S L, PCB B itk T
HTEUCHBEERESRPECEDNI.. Zhidl
STREEFCid, MR b BN RIZ A% (Table 8,
Fig. 3) ¥R (Fig. 2) L, @EOEM™IEEL
ootz

i ny— A REEREE 2% in vitro OF
BvCi, R AHBEN WA NARE SN, kit
EOoTRZL3X5THS (Gram 5). 259 T
AL VESRIBEDSHEAL, STREDTZDT
Mt DD IS 725 E b ah5Y, FEMEEEO
T oA2MED, AR TERFEN S C 5N
37z, Gram 5 3 3 U A BEBHER 238D T 55,
Kato it phenobarbital izt »BEEHEHE D5, 1
BRI HOTELLHERINA L &% in vitro OEE
THTWVSH, PCB I TH 2N EB T &8
AEO in vivo ODFEBTA LN &g 5.

CODBROHPE L TNANEDERMBEL HNS
%, HERSRERICIE LIz DDT 2%, etk - TRE
BIBIL, BHANLERSZ ST T 5FE (Findlay)
HoBEALBE, PCB ORA I —BER s ECIEL
126 D, BRI YELFIEDN, 2B
LTz EEbh s, HMEBRETHACSERBRSED
MRIER2FRA BT, BRABENLELVIEIED %2
£33 (1) 0, BREEITWIMEHIIE LIz
PCB %%, ERIOTHEBE L CBETALZDT
B5 50,

L OBENCE > THE % B 5% PCB »HAAih
W, 20 B TN D139 CH b, DDT 2o
WTIR T v b TRAESRBHISHENT 2 EVWH5BEL &
% (Dale). U»UMBEHOEERRE% R7 Fie.
2 0513, HAREMEL TEEICHSFsbh:
@b, 2T Cook i3, FEH %k
TH: DDT BBRTHCRNINA 1. TP S S
PEEBAL, ZNRECIIOBEERTRET 25 EVPE
FHELDOTNS. PCB IZONT ¥ Ob MR
PHR IV IERPREAIZECA, ZOIHEHIE
BUIz Lixnagnds, 2E0EHN KC-500 il
TREWVERZRLIIDT, 2O0ENEOIEBD
Tk Lz,
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1. PCB 259 MTRROBALIZDERABNS
EERFISOELE U TR SBE DL, FFiro )/~
L REMRBERFERROFER L LU TD hexobar-
bital FREMGHETERTH 5.

2. COpBSERER EE L THT S &, PCB @
1EE 72 3 EIGH THBRKEDN IR, A
1%z D 2~3 8% I5~538k9BLTE 2 %
&, ELERTINIINIMEE LS.

3. PCB & 2 pEeEMIZ, HED v b, FEMHE
T b, BESy NMTEVEVBLREREDNTR
KiEbNE., EBHET v M id hexobarbital FiEess
EPEN DT, HREHEREE I DTBRE L.

4. BHAEMHEZI cycloheximide 0.2 mg/kg4
EISHATH, PCB ORBLEHEIEE 2L TE b
7z,

5. PCB 1[ERBBERUICHREBEEN 1~2%
Ao THRET 28H KEBWT, 48BEO A %
I B &, BOFEREREVSER—BRNIKEbN.. T
NizERIIEE Uz PCB $EE SN THIE2EEL
I EN—ETHB EEL B, ZNHHHIE# IO
P BIHLE S 0H, EREBEEROMAICL ST, %
DEE 2D 35 bV AT,

X 8
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E1H HEBEZCOVT
TUNKEE I B Rk R R

KO OHFE HE-M O »hED
A=) e

i

The Influence of the Oral Administration of PCB
on the Lipid Metabolism of Rat. I. Skin Lipid.

Junji Nacar, Kaoru HicucHr and Yoshiaki Yare

Central Clinical Laboratory of Kyushu University
Hospital, Fukuoka, Japan

The rats weighing 140-160g at the start of the experiment received PCB (Kaneclor
400) in doses of 1mg per capita over a four week period. At the end of the experiment
the rats were injected with [1-*C] acetate intraperitoneally and killed after two hours.
The back skin was stripped off, chopped and extracted with chloroform-methanol mixture.
The skin lipid thus obtained were analyzed by thin-layer and gas-liquid chromatography.

The oral administration of PCB to rat resulted in the reduction of free fatty acids
and triglyceride in the skin lipid, but not phospholipid and total sterols. It revealed the
reduction of incorporation of labeled acetate into triglyceride and free fatty acids, but
the incorporation into total sterols was promoted.

Squalene, lanosterol, dihydrolanosterol, 4’-cholestenol, desmosterol and cholesterol
were found in the nonsaponifiable matters of the rat skin by thin-layer and gas-liquid
chromatography. The amount of cholesterol was at the highest among those and lano-
sterol and dihydrolanosterol were so little as unable to determine those amount. The
incorporation of labeled acetate into squalene was at the highest among the skin
nonsaponifiable matters of the normal rat, and 4’-cholestenol and desmosterol followed.
Cholesterol was incorporated at the lowest.

By the oral administration of PCB the incorporation of labeled acetate into squalene
was reduced to one third of the control group. When the incorporation into 47-chlestenol
and desmosterol was compared in the control group, 4’-cholestenol was incorporated
more than desmosterol, but this relation turned to reverse by the administration of
PCB. The incorporation into cholesterol was the same in the PCB-treated and control
groups.

The incorporation into fatty acids of sterol esters was enhanced by the PCB
administration, suggesting that the chain elongation and desaturation of those fatty acids
were activated by PCB.

7Y A PCB 2&8 AR #ime BAKRE §5 & (BEHEE LBl 7 22—, 722001
§, REMICEE2ED, REEEOERCEALE STV 4 BFOEBEVEET 5) 2RERSL,
BWCTRE, b QMBI LI REE LB Z DEANTB LR ERE2AET 5 & &, &
Nz Er o MK CHY B3 A4 7 v —ov 400 FE I BERA MM & A T Z OHEBPIBRES B HL, »
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DE b BT o TERT A T & BEINIIW.,
b DEED S MTBWT Y, BRONERIh
172 PCB BEBIBWTELUWEEREZ 2 &05F
Hah, FCEENRE EEREE2IWL, EEO
JEERIIMLOHMBRDZNIL 5N TEWEBEICET
BLEREDPL, MEORIHEELERTHIHED
ERREL, PCB Tk 5 REIEOREEEDS,
ZDERDORERDEDTHA S L EMWERINI.
HEDNONT TR, MESEORBEED» S IE
BeHIHL, Z0oREBR2SEEEEDZN EHET
T5EE, HIBREOTRA VA VEBRY ) —VERS
E OFRREFES OMBRLELEL, a2V ATa—
P EEEEEROBBICEL T3 02D,
o Thihvbilz, PCB BEERERIICEDL
B REZ 20 RRRTRIDI, Ty MNUEE
@ PCB ZHAEME IOz >TRELIIOLEEIE
B LT, PCB BZ0B2EDL 5 KELLE
Al EEL, i1z (1-4C) EFERF ~ U o A 2RSS
L, (#Cl BWEFHOFREEILEDISICEMhTEN
A22HELT, PCB OFEREAHICELITTE
R LI,

ERMBEHE

1. 9 MMAEHE
EHEE 150g O Wistar-King %l 5 v b 4T
PI1EEL, lmg OHA7 0 —400 BRI &
0. 5ml IWEHLT, HfE 308/, avaxEx
v M CHREIMICEORE Uz, Fiz4 LB
BAEY I WIS 2RARIKBEL, ERHENERE D
i, ZRBIMNEA Y = v 2 VEBIRRL Lok & 2 B HIC
BRSE. CORBFRET, SREFOERERMIE
B T2g Tholz0icdlL, EREOZNITEE30g
Thotz.

ZHUTIHEGAEE, REBREIREE §IT18K
HiRsd, (1-1C) EfER> b YO & (BE—{tF
B, HoiadgR 45.4 mCi/mM) 20 #Ci 24N EA
K 0.5 ml &I L THEBPRIIKES L, 2RRHEEIC
I OTRL, FELUTERERORE 24X &
b, BRI L.

2. FEEE o

Folch &0 228 & UTC, FEEE 2B L. T
Sbb¥ S g DEF 2K THPUY, Jooky
Loe X —v (2 1) BERDERINA THSSKF
THBET h>.50, FiERZSET 100ml A TH
BRHH L. fHKi 0. 1M AEEK 50 ml 2

A, B0 - P TELIBEL, BELIZOLb 7m0k
NVAEBIHEL, EAKIRERS NV U A RMAT 1B
KL, 40° DEEET NFL — & —CHEE2EEL,
T % 2 e B QOB U T2 AN OO BIE 21772
27z,

3. BB nw 574 (TLC)

HHBICREST 20X20 cm D F 5 AT Kiesel Gel
H (Merck) % 0.25mm ORI R, 120° 138
Hggseiod 0% HHEL. ®Y2BE (#he
NEBMROET RNS) THEB2 B Lizob,
2/, T-dichlorofluorescein M7 /v — VIR % BFE
LT, w320 I4 hIKEED 2536 A DEMERE R
H/U, EEINIEEOEE» 6 ZDAER 3D, v
VAT VREE LY, YUREISTR I nadkvs
A —-VEE®R (1:1) T, ZhlNo0igEIz
T-=FOVTHIE Uz, FEle TLC ik, ZNZ2NER
DE TS .

4. [REOER

Cholesterol I #ER (Ch) B X F =278
(ChE) ¥ $, Liebermann-Burchard % fi
ZAbUz Zurkowski OFES iKX->T EELL.
WeHEfE®s (FFA) i Duncombe ¥ ® *1 — hEt
# diethyldithiocarbamate Df{ b ic, Dotite TAC
(AR LRl 2-(2-thiazolylazo)-p-cresol]
BT 2 ERE GERRICREOTE) TEEL
1z. triglyceride (TG) 1 Fletcher m HEY O
BBETEELZ. ) URE (PL) idbhbh OiE
BWTERLIC.

RBHAESMEORICE, Ch 2E8»TATF B -V
(St) ¥ L0 FFA 2 3icfs® (FA) i3, #=27
v 574 1EDT, BiFE cholestane %, £
BT XU (C20: 0) 2 2R 7Fh WEfE#I
UVTERLT:.

5. ¥xrnwhs3574 (GLC)

EBIIBEM A v b5 A GC-5A #
Uiz, JEBRHIRERIRE DT, v 7V 4 2 U TlEik
B A F N AT VIEE{L L, 10 % DEGS-Shimalite
7176 (0.4X225cm), HTLEE 185, N,
30 ml/min, H, i@ 30 ml/min COHLIZ. A5 0
— it 1.5 % SE 30-Chromosorb %75 & (0. 4X225
cm), H T LERE 235, N, Fd# 30 ml/min, H; i
B 20~30 ml/min TR LIz, WThDEE D,
range (X0.01v) 3.2, sensitivity (M2) 102 Tdh
o7z,

6. MAREDRIE
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HUBORAR (B OBE&I/ v o R VAEK) 2 b
VTRV UFU—E—-(1] Dzt DPO 4g
& POPOP 0.1g L%2BEMULIZED) LI BAEL
725, Beckman DPM %! scintillation counter
T (MCI OlEREZHIE L.

=R BER

1. PCB OEIREICELIZTHE

HEIREDY oo kv aEK2, Y 5w TLC
T, Aflm—F N n—F0 - BiEg (85:15: 2) @
BETERL, Rf ORXWELS AFn -z 25
N (StE) (st TG, FFA, Ch 35X¢° PL
(RE) O5SHITHEL, STES 22 FERL
7.

#EFix Table 1 W/ R T X5, PCB #E5itk->
T FFA B8X0* TG BELLED LIZDIKIzNL,
PL, Ch %L ChE Tid WR & DEN 2D b /s
DTz,

DX LRROBRESEAD, EENESTEL:
Fgr RV oA (C) DELD CARHEL, s
te (dpm/eM) T Zh Zh% H#d % &, Table 2
WREINAERR2 A2, T4bb PL & St & T,
SRR & R & OEREY 5 Y, FFA Ok
Hatpt PCB 51k > TETFL, TG BV T
ZDETDILICKRIOT EPBEINI.. SRR
st StE ThoT, PCB #5112k -T2
B RE OBEINDSEY s,

EROEIEE X U LAsd55, TLC ik ->Tiog
FHMINICEDTHA. LIcWoT oSN St,
FFA B840 TG J3THEIT TN &M HHISH
2H%, TLC KE->TE&AIREEES PL &, K%
WETERINS StE &, FiIZRT7I/ BsED
mEE 2EAL, ##EIE Ch DA RIbkERPT

AT NIp E OFEEEYEY 2o, 2Dz, Table
2 @ PL QHIFEIR HTzoTid, 207 vuiVaiE
Bho7e bl 3EL hMAL, BELUIZSOD
g iz LAY pull

St Zs 58I StE ETONTIR, BE KB WNT
i squalene %5 cholesterol T TD EHDA IS
DOHEYEDBENHLNTNEY. ZOELDED
HERETT A7), T ILHT Y RE R EESRL
LIcDb, Z OOt e i/eolz.

2. Sy EBTHIEMOAF

M LI I 10 220D & 7 — Vi 15 %K
bRV Ls%2MAi, BIRGHE2 DT TIRMEERL
T2 MERDSERITEBLILDOL, A3 TRt
ZPHHL, GLC ToH LIz, &Rk Fig. 1 IR
N3k sic, SEEROEWCIEIE, squalene, chol-
esterol, desmosterol + 47-cholesteno!, dihydro-
lanosterol 3L ¢ lanosterol »SEFRHINT.. E—

Fig. 1. Gaschromatographic pattern of
nonsaponifiable matters of skin
lipid of normal rat

Peak 1: squalene, 2: cholesterol,
3: 4’-cholestenol-+desmosterol,
4 : dihydrolanosterol, 5: lanosterol

Table 1. The quantitative change of skin lipid of PCB-treated rat (mg/g wet tissue)

Lipid fraction | Phospholipid Sterol, free |Free fatty acid| Triglyceride | Sterol, esterified
Control 1.140.2 0.9+0.2 12.1+2.1 141.7420. 4 0.4+0.2
PCB 1.5+0.2 1.3+0.3 6.1£1.5 57.1412.7 0.6+0.2

Table 2. The specific radioactivity of incorporated [1-14C] acetate into skin lipid of

PCB-treated rat (dpm/u« mole)

Lipid fraction | Phospholipid Sterol, free |Free fatty acid| Triglyceride | Sterol, esterified
Control 5771125 313+75 690135 183431 9304227
PCB 7361148 327486 488103 87+14 1370+316
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7 D35 ¥E ThiE, cholesterol O » Bk
T, DU T desmosterol & 47-cholestenol T&h b,
squalene, dihydrolanosterol #5J. ¥ lanosterol it
Z DBtz RicRIhb X 31, GLC T
i3 desmosterol & 47-cholestenol &t & 7z % 7
Y, &R0 TLC TH#t Licot ®BL, PETI
&Ho1-h3 squalene |3 5FETIEETH b, dihydrolano-
sterol & lanosterol *iiZNHSAERETHDIZ.

R b OFTERITE, F9° digitonin Finic X
DTAT u— VEE R 3%, L7540 squalene
BE M OFERME & RELIC. TRbbAZy
THHULTES®{LY Smg 2 72240 — 1
BEK (1:1) 4mlizE»L, 4ml @ 50 %= %
J =2 70mg @ digitonin 2 L 128 O 2
A, £ W—HRBLI.. EUIZ QBOTE»EOL
THEYD, EBRIORBICAN, BT 2y - =
&7 —-VEEH (11 1) 2H0AT3H, B EEH
2 DA UTHEBELI. mODMELT EE2E
WEEDLY, BEZHETHEELIZOL, BEE» 3E
I —FIUTHL, -7V EE5Y% non-digitonide
fraction & U7z,

T F VAR OBEREAREO digitonide &
Gb¥, l~2ml O¥Y o gEM L, CHICKE
DT —F V% A THE LI digitonin % JEBL T
B, B PBEBRELU GEBORT 0 - VR 21z,
15mg OAEILYD» 5, B 8mg (6.5~8.5mg)
@ St fraction #5% S7z.

3. PCB OFBTR#tHMIH LITITHE

AgNO;Kiesel Gel G (3 : 7) @, EX 0. 5mm
@ TLC #{ i€ St fraction Smg % &itrr vww kv
LW R ARy ML, ZanFVa « —F)U - BilE

(97:2.3:0.5 TREBELY, 2/, 7-dichlorofluor-
escein Dx. % —VIEKEZBE LT, SN THE
TARKN S ZDONER 2 FET S E, Rf ORI
MI§ic lanosterol, 47-cholestenol, cholesterol &
desmosterol EMHEH INTZ. ZNFh O DEEE%
Bx&h, 20V Y #4095 dichloromethane G
St BRHH LI, 20 Zho St 2RO 72 it
% U, cholestane % P¥REEHRE & LT inA, GLC
WEALTZDOY -7 DEIZRYD, »5HUDHIEM
UTZHREBR 25, ZhZho St O mg FRHEL
7.

non-digitonide fraction it Kiesel Gel G #x (20
X20cm, ZVOEZI 0.5mm, Kiesel Gel G 40g
Wk 75 ml %2hnz slurry & UTHL, 110°T 18
Bk l, BELDPOREDIZE D) K 7~10mg
% spot L, NFH e NU¥Y (97 3) CTEHE
UT2®. RIS W RALKE SR AN 5 3 o, RS
0.7~0. 8 [/ @&D Ky, Rf 0.5 fHEIC squal-
ene, JHic fatty alcohol & HEINA 3 DIy
BEXNTC. squalene OEFOL Y BTN RIESELD,
-7V L T St fraction & @RI GLC Tk
2T, cholesterol »RFEAE L LT squalene %3¢
=Lz,

WGy Table 3 IR$T &b, squalene, 47-
cholestenol # k¢ desmosterol M&i: PCB #5
KX DTHEBZZIT Ish-21zd5, ChiZitid PCB #
B> TEBROBMVED b1z,

DX TLC b 22Nl U7z squal-
ene BLNStE%, 15ml OPVEURVLFL—
#=BELT, ZNZho gt (dpm/uM)
PHlEEEd 5 &, Table 4 ITRT BEIBZ SN,

Table 3. The quantitative change of sterols and squalene in skin lipid of PCB-treated

rat (mg/g wet tissue)

Nonrsrg)t(ggéiable Squalene 47-Cholestenol Desmosterol ‘[ Cholesterol
Control 0. 026 0. 008 0. 17-+0. 04 0.06+0. 02 1.06+0. 23
PCB 0.01740. 008 0.29+0. 06 0.11+0. 03 1.69+0. 28

Table 4 The speeific radioactivity of incorporated [1-“C] acetate into sterols and
squalene in skin lipid of PCB-treated rat (dpm/x« mote)

Nonrsriﬂ?ggéiable Squalene ’ 4’-Cholestenol ‘ Desmosterol Cholesterol
| S
Control 4060+1350 280460 125435 62123
PCB 1280+ 560 90+25 245464 40+18
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S sbb Ch AGHRO HEREE iKd 5 § DIZEHK
HhensE <, squalene IKBWT BETHOIZ. EB
B EWREE & 2 Hrd 5 &, squalene i PCB #1501
£ TZ DHESEEVE LU LIET UL, 47-cholestenol
13D U, desmosterol oL, Ch itoivT
IEBBbNII»OT.

4. PCB OBBIZAT/UIEHE 7o NS BRiEEsC

HLTTEE

Table 2 IWRINICL 31T, FEOWEE St Ok
HURBRIIEEREL & B LTI ED 6N B0l
P, StE 1T DWW T EE O SRR B o1,
C OB RSO HRiE, StE O = A5 VIsHIC B
1373 [(UCI DD ZADEN LB HAIINT. #
T TLC WE2>To#LI StE 2= 22 — U 15
BAERILA Y U AT TRRERIL L, LR~ FY
VCHIH LT GLC (SE-30) THigt 3% &, Fig. 1
EREID St HSEEHE & f72. X 5 1t AgNO;-Kiesel
Gel G TLC T4 45 &, desmosterol O&E5)S,
BEZZOEEHMUICEE (EB2) KL 5T,
FELU L Drghsolc. TOL &k desmosterol dsfEd
St 1T 5T, FEUT BRI THEEL, TATN
BICHAT DL DN E%RTHDTH O,

StE @y it U TR 2HH LIz DL, B
BRREEEME I U THBT -7 VT3 & ICi$ 3 &,
TAFVEEBM Z oI, b DfgEE%» GLC T
AT B L, MEECFEOSE LB S22 B OEE
DIELHE SNz, JKEEESINE U IR % 3 T b
UHE GLC %213/gv, FIORFERE GLC &M
(5Y) OF NP5, s DIEBOEE 21T
7£5 &, Table 5 IWRT X 51T, SO BRI D
FIEDS IR s iz,

Dk 3 B g PL EB Kk T 8 BFR

Table 5. The saturated, mono- and dienoic
fatty acids in sterol esters of
rat skin, detected by GLC

Carbon number Fatty acid
Cua:o Myristic
Cis:o branched
Cis:0 branched
Cis:0 Palmitic
Ci6:1 Palmitoleic
Ci7:0 branched
Cig:0 branched
Ci8:0 Stearic
Cig:1 Oleic
Cig:0 branched
Ci8:2 Linoleic
C2:0 branched
C20:0 Arachidic
Co:1 straight
Caz:o branched

»oitzhs, TG fgER & FFA Tz £< il ang
»otz. LdL StE [EBROENMR, PCB 5
WCE D THEBRZIT Icholz.

StE, PL 5 X 0" TG D = X7V J5E8 7s & TNIT
FFA %, Zh % AgNO;-Kiesel G (1: 4) TLC
ARy bL, Alfl=—5Fv s =—F0 (90: 10) &
GWTERT A &, ff0 (4 =0), monoenoic (4=
D, dienoic (4=2) DIEEREHTIEE LY, Zh
ZNOBRORSEE (dpm) © % 0% WEHETS
&, Table 6 {Rah 3 &RV A 50T, T8bb
PL & TG D= R7VIEHE, LU FFA BT
3, BAEROBRFICKIT AN PCB RS iLL T
WERRT Isholzhs, StE FRRRICIROT, RAgfn

Table 6. Percent distribution of radioactivity in fatty acids of skin lipid of PCB-treated

rat (%)
Fatty acids 4=0 4= 4=2 4=3
) i Control 76-+10. 1 22+3.3 240.2 0.5+0.1
Sterol ester
PCB 60+ 4.2 16+3.3 18+2.6 5 40.7
. Control 68+ 8.3 18+1.6 5x+1.8 9 2.2
Free fatty acid
PCB 63+ 4.4 20+3. 4 5+1.5 12 £2.0
+
Phospholipid Control 82+ 8.8 10+1.7 2+0.3 6 +0.8
PCB 79+ 5.3 10+2.1 110.2 10 £2.2
. . Control 84+ 6.7 11+1.6 3£0.5 2 £0.3
Triglyceride
PCB 82+ 7.2 9x2.1 5+0.7 4 +0.3
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EOBEWVIEBAD (MC] OHH A EHL ko Th
LT EMBEIhI.

DT &t StE RS As PCB #1512k T,
Z DIRFEHEOEE EREMEPREEING T L %2RE
T530THI.

# S

BRE 2 RS & Be 0T, BRI IRER
W, LRATe—-RERZELCERELDLAIS
NTWARLETHA?. DhbNOMFE T HELNK
INTZT ETHBH, [MC) BEH» 5 Ch FTOHE
BRRITIBNT, squalene itk & i [MC) DELH T A
DRKEDNTEDBHLNT NS, DT & H5H squ-
alene it Ch A&ROEH P XEIT %, BEILER
hot b Tivs. PCB #535 v D ZEICE
T, squalene ORIIZELL WS, % OHLHERE
B IBRETLTHWS. ZLTZNIT S bbb
3°, Ch OFi3 PCB #E5iX>TR#MmL, 20
WU AZED s, L DT L DFRIRBIRAT
EIAEEETH . PCB Itk ->T KRB EEEl
BRTBIZT TR, FE, BERzED PCBIC
& ZHRENELITL 2R ETBEE §BRICANT,
BERTHDENHS 5.

desmosterol & 47-cholesteno! T2 vTit, PCB

<—— CH3COOH

s CH;
RCO-0 RCO-0
CH3 CHa

c&?o&?

Fig. 2. Metabolic pathway of cholesterol
from acetate

: squalene, I1: lanosterol,
111 : 47-cholestenol, IV : desmosterol,
: cholesterol

: Bloch’s pathway,
: Kandutsch-Russel’s pathway

oe <E <

BECE > TENEMIZNTR T kol ULy
URBIE 1T T, PCB #5112k 2T tithitehsis
ML, BEROVTERZABEDLTNS., DT &
& Fig. 2 [RTARBNS KBsWWT, WEBETI 47~
cholestenol &2 &, 3/ b Kandutsch-Russel
ORI EHETH B DIINWL, PCB 51Kk ->T
Z DERDHES L, desmosterol 32 B Bloch
B2 RET 50O EHE ELDIC ERRT.

RBARIITISNT, FEO desmosterol A3l
St LT, TXF V2 EAT ED DN &8
SEE M. CHREEO St AW TENED 2
ctiEbhs.

TG k17" FFA €21 Ti3, PCB 51Kk > T
ZDEDBD & &b KHBERROETPRD s,
DEOHE B NT, bivbiudEiEEEs X O
Hizizv~d b PCB ORERFERT HTFETDH S,
e D HEMEBIT B TS TG Biz, PCB #5i
LOoTWALUTHW A, Tb b~ PCB O
PEHET S E 512, TG O&KR, £ Iz DfgER
AROBEEIND L ENBEDLNS.

CNIRFELT StE Tk, Z0DIEHBEamRs» PCB #
HigkoT, BiTfEEaIns  EEH s, FE
KBTI TG DIEBEk &, StE DERBARIIE
OB L ST bN 5 T EHElah 5.

I b () ITHERNEED PCB 28 ichbiz>
TEHEHEL, 7y NEEREICBXIZTRHERRR
Uz, ZOERBEBEZPENTS L, 2XDEBITH
%.

(1) PCB #5.ick>T ZED triglyceride (T
G LiuiigER (FFA) OEWEAL, Y VI8 (PL)
s a— VI (St WRARSZHEIIA LI
i, (1—1C] BFBBOZNZN DIRE~DI ) &
1z, PCB #5 icX>T TG & FFA ti3EAL,
PL ~ODH D CAWTITHE 5L, B St TiZovl
MDD stz

(2) BEORBILBER VA nv b 7T 7 4 &
HBE u< 757 4 THW LT, squalene, lano-
sterol, dihydrolanosterol, 47-cholestenol, desmo-
sterol 3L ¥ cholesterol (Ch) DEERIHLI:.
choom St 55, PCB #5ick->T Ch 0%
MDD Sz, (MCI DY A% HET S
&, squalene M d £ &, DWT 47-cholestenol
& desmosterol £ THhbh, Ch BEDTHDIZ. C
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DOED THiIcizd 5 PCB #5.DH 3, squalene
~ADHLY ZARRE ET I, HEEHERITOWTH
wdnul, WERET I 47-cholesrenol >desmosterol
THh-otzhd, PCB #EE Tk Z h gL, 47-
cholestenol< desmosterol &7z->7z. Ch @ [(4C]
Wb Z&1k PCB 85Ik TS % 2 shoiz.
(3) FHEisEE 055 FFA ko° PL, TG, =
27 VEL St (StE) O IEEREL ORI PCB #51C
SOTHER 2 nhol:. UL FPA 818 TG
DIEEE~OD (MC] DHLD T AL, PCB#EIRL 2T
WAOLIzDIINL, StE BB TrLIHIEH, kb
TEAFINEEE~ DHL D T A ML T2,
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Estradiol-potentiating Action of PCB

Fumiko KomaTsu

Department of Pharmacology (Director: Prof. K. Tanaka),
Faculty of Medicine, Kyushu University, Fukuoka, Japan

PCB pretreatment potentiated the action of estradiol to increase uterine wet weight
in castrated rats, whereas phenobarbital treatment failed to show the same effect. PCB
alone did not manifest any estrogenic activity in castrated rats. However, PCB increased
uterine weight and uterine glycogen content in intact immature rats. It was concluded
that PCB itself was not estrogenic but PCB potentiated the uterotropic action of estradiol.

RSO ISV E S DR R BbYE 25
RysZ (ED. —J57 PCB IHET & FFEOEY
RYBROFB 2B T0 6 UMM, BED, 2hds
s vE L ORB2EEL THEENBEORD % X
TR LDE. LS DEREPD AIID I
WEVIREICIT 3 PCB OB R BIRBR THRAT
AL &L,

£ B A K

1. Wistar King Rl 7 v v (WKHREMEE
2) 2V, 25°C OEERE TH V= v X VEREE
LkBELTHEBELIL. 79 b EUTIZBEE 30
~40g O DREALT. IIBEHILAE 30~40g
213 150 g §iE D & &, ether BB FIRFHL, K
2 ARSI BRI U,

2. BEYoiLH

PCB H#EITiE, #4729 - (KO 400, KC-
300, KC-500 »7 5 €7 T A BRI & L, 1K= 100g
5% 0.4ml L3 X5 CRERFARLT, &8V
UFERAWT1H 1TRBOMCEE L. fhsre
& LTk estradiol GEEEERA KRV EL, 175-
estradiol benzoate) ZF\>, 6ug/4ml /s A &
SIKTHERLT, HE 100gito % 0.4ml EEA
FIIRERICES LIz,

3. FHEREAE

RovEETE KC #5LC 20 ki, ether

BT MBSt Y, TERZEHHET. NEHEBS
ENOICER X AR THE O, ARRTAS R
s, BOREBRXBTHELIL.

4. FE glycogen OER

FEREOHUTHL IOk EEERB RN,
WFE 2R, 30~50mg O/MF BFET v + D
AWZOTE) 1Y, Lo 5 DFEIE b glycogen
BEPUELI. $2bb 30% KOH T FEf %
SR, 95 % EBtOH T glycogen R ¥, ik
B eKicEd L, BB L 5% phenol THEX
¥, Coleman Diyt4EE THLBERL.

= B K &
1. JRBRER S v PFEEBER T KITT PCB &

estradiol D%

Table 1 1RT L 51, KE100g B DT v FO
EHTREERS, WANERERICE OTH 1/8 1KE
WL (E28), Thit estradiol (BED) 6 ug/kg %»
EHT AL, BHEN0BHETEEUIFEONLT
fBICALI GE3ED. EHLICT v Mg KC-400
0.1g/kg % 3 HEFIME L, ED 6 ng/kg 2T 5
EFEEET ED BL D ARSI LI E4ED.
L L KC-400 0AZEATY, EEEFLIIEE:
By (BS5ED. F1o335 o % phenobarbital
Na 80mg/ks T3 HEFIMEL, &G HIC ED
2EHZTH, KC DBEDL 5 sHRss (68

C28)
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Table 1. Effects of estradiol and PCB
on uterine wet weight in cas-
trated rats

Average
bA(;/(clzrage uterine
Group No. weight weight
() (mg/lOO g)
b.w.
1. Intact 10 100.1 | 269. 8126, 72%
2. Ovariectomized| 16 96.2 32.9+ 1.68
3. » +ED 25 110. 4 55.04 2.76
4, » +KC-EDj 26 106. 2 94.1+ 6.09
5. » +KC 7 88.9 324+ 1. 14
6. » +PB+ED| 8 102. 6 56.7£ 9.72

ED: 17p-estradiol benzoate (6 ug/kg i.p.
or s.c.) injected 20 h before sacrifice
PB: Phenobarbital-Na 80 mg/kg i.p. X3
days
KC: KC-400 0.1 g/kg p.o. X3 days
* means+SE

6EE).

RIC Table 2 [TRT L5 &, IIBEEGRS » ~ I
KC-400 0.1g/kg & ED 6 ug/kg 2REFIC 1 EIST
BEL, 20HERCTEEERRHET S &, EDE
MWOBITHAT KC & ED BHHBOF W H 3D 72h8
ST 2 HAIS B BEFEZETIZLL.

2. %5y P FEBERICKITT KC OFE
R 25 BAE 30~40g DBE T v 2T,
KC-500, KC-400, KC-300 0.1g/kg 3 HI[E#£&#
BU, BEESHRURBHETEEERRHELI.
3FOEIE A EN L FTUHEBHTHNTEFE

21307z (Table 3).

Table 3. Effects of three kinds of PCB
on uterine wet weight in
intact immature rats

Average body| Average uterine
Group |No. weight weight
(g> (mg/100g b.w.)
1. Control | 7 42.3 74.342.27
2. KC-500 8 37.6 72.543. 54
3. KC-400 7 36.7 73.6+3.57
4, KC-300 8 38.1 69.7+3. 67
KC-500: KC-500 0.1 g/kg p.o. X3 days
KC-400 : KC-400 ” ”
KC-300: KC-300 ~ ”

3. DBBERR T » b DTE glycogen BT i ITT
PCB D%

estrogen OFEICNT AEAOEELLT, 75
BEEL D $SIBUsTE glycogen & 2HE T 4%

B a1, BRER 150 g O & X I ITREE,
Br2iisw, 2ERRICEBRIEEL .. KCREEY

Table 2. Effect of estradiol on uterine
wet weight in castrated rats

Average Average WFHRICTERPHEREL, ZOBEER2SO

Group No.body | Wiexine b glveogen BEHELT:. WHDNTICMERO
weéggh)t (mg/lOO g) FTHAY 7 x A7 7 4—¥E% King-King OFET

. . b.w. i Uiz, #EFix Table 4 @R T 31T, KC-400

. : e g/kg 1EHELICES, FEREERICIWNROES

ED: Estradiol benzoate (6 ug/kg s.c.) 20h
before sacrifice

KC: KC-400 0.1 g/kg p.o. simultaneously
with ED

B OMITHEBZERY s ishol.
FE 100mg %4 hH o glycogen BiILOWTH, &
2,88 3 BHIHIEEE & OIS L BB 0TS,

Table 4. Effects of PCB on uterine wet weight, uterine glycogen content and serum
alkaline phosphatase activity in castrated rats

Average body| Average uterine | Average glycogen | Average alkaline
Group No.| weight weight content phosphatase activity
% (g) (mg/100 g b.w.) | (#g/100mg uterus) Cunit/100 ml)
1. Ovariectomized| 8 192.3 81.3+2.06 53.5+2.45 23.8+3. 84
2. KC0.1 X3 8 192.0 81.94+1,62 51.5+2.43 20.6+4.16
3. KC 0.3 X1 8 180. 8 87.7£9.11 63.5+4.16

KC 0.1X3: KC-400 0.1 g/kg p.o. X3 days
KC 0.3x1: KC-400 0.3 g/kg p.o. 20 h before sacrifice
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Table 5. Effects of PCB and aminophylline on uterine wet weight and glycogen content in

intact immature rats

. Average glycogen
Average body| Average uterine | Average glycogen .
Group No. weight weight content ﬁ?g;ggt in whole
cg) (mg/100 g b.w.) | (#g/100 mg uterus) Cug)

1. Control 10 47.3 76.3+2.83 107.0+6.28 36.7+1. 80
2. KC 0.3 13 45,5 86. 1-4-4. 00%* 121.845.45 47.242. 63%
3. KC 0.3+AM | 11 46.9 93. 01:3. 42% 143, 146, 23%+ 62. 54, 37+
4. AM 9 48.7 85.345.92 111, 3+3.97 45.4+2.28%
5. KC 0.6 5 43.9 88.9+3. 82% 130. 8+6. 50* 49, 842, 17%

* significant difference between control and this value
+ significant increase compared to the 2nd or 4th group

KC 0.3: KC-400 0.3 g/kg p.o.

KC 0.3+-AM : KC-400 0.3 g/kg p.o.--aminophylline (3mg--1.5 mg/rat i.p.)

AM : aminophylline 3 mg--1.5 mg/rat i.p.
KC 0.6: KC-400 0.6 g/kg p.o.

F2E (KC 3[EGA) 838 (KC 1EIGA) &
DOMIIIEROZEVRED 51 (0. 2<P<0.05), ##&
OFHEMLU TN, BT VB T+ AT 5 F—F
BEL, B2BOARDWTHIELIZY, HEDOHIT
HEZ I g0l

4. BFEI v b OFE glycogen RiTKkiT§ PCB
D%

WS v i KC-400 % 1 [EEES LI HEOTE
glycogen BO L 2R N7z, REBIDEEITZ
cyclic AMP 1ZE8{ZRD & % aminophylline & DHEH
AT

#E8t Table 5 wRT & 5ic, KC-400 0.3 g/kg
1EREFIGA LT 20 BB U IR 2803, P33
FERER, FE glycogen EDWTh b, XRD
BI1EITH~THEMU?Z. KC-400 0.6 g/kg 1[HEH
FHOE 5 BT, BROE{LY—BEE IKBbh.

—75 aminophylline % 1JUT-2 %X 3mg & 8§ BE[H
#% 1.5mg 2HEBENIKENL, B0 5 20 Rf%kic
BMUNEABETE, FEER I NEIESZE 2L
(0. 05<CP<0. 1), glycogen B3 F& 100mg b o
BTRENLLT, 2BIERBWTOAERDOEMER
L1z. aminophylline ®E U&E% KC-400 0.3 g/kg
LHERUTE 3R T, WE O MOBERNA SN,
FEERICOVWTRE2BEERLEVAL VY,
glycogen BREA LD $ BB LE 28 X hinsss
Uiz,

x 43
PCB 133 CHEBERE SRRV IE Th 2 b

5, zhyEPeErz b s BLlsve L2

R HRT 2 EBE—IFI N, BEREERY
B LU TH 5N phenobarbital %35 estradiol OF
EVERAZEET A Lz, EEEY (Levin) TiH
#E)Y (Singhal) TEA LN 2 EREIN, BiEF
WE BESHE $ phenobarbital (Levin) % 72 it
PCB (Platonow) THEIT S Lt 5.

4H PCB % TRERIVE VREICHT 538
BAHIZDTHBH, FRICKL THIVE VIR ZHSE
¥, hAOTHERRLI:. PCB 0t ik phenobar-
bital 2 fAWICERTIE, BEI R ¥T, Fhl
K35 & 51 PCB i3 B A V& VESEICH LT
SEED otz (HE /MR, TOX3IEAD
Wi L —H U 20D, —DIRITRERSG DsERIT L
BDTHA 5, PCB D3> estrogen HEM

(k) BRELHETIEDEES.

PCB LEUSOZWERKIER LAY DDT 23, i
FVEVEERZRT 0 3 HE12% 0 (Heinrichs,
Welch, Bitman)., & & i€ Bitman 5%, o, p’-
DDT 2 CHE ah OH {kahiz d O estro-
genic Cixs tEFAL, COHES p, p/ U CL T
SIS OMEH LT &5, OB OH
h3INBT ENNKREEE 2 T35, FAREIT phenol-
phthalol, 2, 2-bis (p-hydroxyphenyl) propane
¥, 2/ o OH OB DERED estrogen IKLLITLH
LI ZOERYH B LS. F Iz Bitman 5
13 PCB iz d estrogenic Zz{EfEdsdH 5 & L, KC-400
EI3ITE LW Aroclor 1248 OR/PNERIE 12 8 mg/
rat (I3 0.2g/kg) ETEHT, HES v FOFE
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glycogen BHEINZRD T 5.

SEDESERENPOADB &, EBT H T PCB %
BEMTHALTS, FEERHEN L FE glycogen &
WINAED B L LTk olz (Table 1, 4). %
L PCB #% OH {LU THE#: estrogenic c/EA% 3
T 255, FEI v MCBWTIELLORED
HBXTTH 5. FNYET»y bOEKE TS, OH
(DS Z B /s KC-300 &, OH {khsiiEkE7 KC-
500 & DEICEN MO, LB s PCB
@ OH {L3niz § O HEE estrogenic 1T/25 &0
SEIICIEMYH 5.

£#5 o hC estradiol & PCB 28735 &, F
BEREMERASE S PCB KL >THEBshk
(Tabel 1). %7 v Tl estradiol DSHELHS
FWIN TV B139T, 2hic PCB 2)6AT 5 &L,
FE glycogen EHEMIEHTH S (Table 5). .
N5 DESE L, PCB %1 HE estrogenic T 722 {
T, HETALEAVECOIEAZ2RD 2Ex 240
TWAE LT EBRT.

TIEE S WS BIE TR VE L CHITT 200 &
WHT L, SOEMTIHIIEAEDML V. 1217
cyclic AMP SHERERIIGIRIE L CHIS LT 5
theophylline %3, estrogen ZEEEAER 2 3 b

(Lafreniere}, 4EOEHTH PCB O FE gly-
cogen HEHNYEADS, theophylline &L amino-
phylline TR 3N 2HEL, cyclic AMP &{a5
»OEFENH B BN A, 8% 5 estradiol H3E
BEE BT cyclic AMP BN ¥z, Zh
PEHEAR, glycogen HiN%e & 723 HEFE,» OBR
T, PCB WAl & h> D Bt CHIGRIER % REES
BDTHAH.

1) EHES » M T T, PCB (KC-400) DRI
i3 estradiol OFEEERBINEM 2 /R T 525,
flo o FHEYEYE phenobarbital BILE T & > Tid
estradiol OYEAIELEEA kol EHT v b
T PCB 2B TIGAL T 4, FEEER LFE
glycogen EOEM% Xz &gholz.

2) 3T v b kT, KC-500, KC-400, KC-
300, & 0.1g/kg3 HHGHIIFEEERIE (LR S
Alshotz., UL KC-400 0.3g/kg F72ik 0.6
/kg 1EKS L Y FERBERS LOFE glycogen
Bil38mU. COERICH LT aminophylline i3

WIHERZR LI,

3) M ERET 51C, PCB IZBUHT 3 LA L E
UREFER B FRE L 23, estradiol LIt THIEZ
OIERZHRT 5.
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Effect of PCB on the Cortical Evoked Responses
Elicited by Sciatic Stimulation

Takeo Furupa

Department of Pharmacology (Director: Prof. K. Tanaka)
Faculty of Medicine, Kyushu University Fukuoka, Japan

Cortical evoked responses elicited by sciatic nerve stimulation were recorded in
unanesthetized immobilized rats. Rats were divided into three groups: control (Group
1), pretreated with PCB (Kaneclor 400) 0.1g/kg p. o. for 12 days (Group 2), and
pretreated with PCB 0.3 g/kg p.o. for 6 days (Group 3).

The patterns of responses were essentially same among these three groups. However,
large N, and lack of N,/ wave were frequently observed in cases of the PCB-treated
groups. The latency of P, was significantly prolonged in Group 3.

The effect of hexobarbital 5Smg/kg i.v. on the responses was mostly same in these
three groups. Recovery time from the change by hexobarbital was shorter in the cases

of Group 3 than other two groups.

ik (PCB i) BEOFRALDY B, FEOLY
NEL, RS EHRERDD 5 OB ED, Z
D& 5 BIEROD B BETRANEMBRERERENET
UTWB L ENREINTY. IS5 INIPRI»2 2
2L (KC-400) OXRBEGHFEZ v b D EBT,
EHEHRREEE L BT T4 C oAl TEN
510 43 SH-KC-400 #55 » + O RO HEE T,
PRI S MEEL N~V D 12 BEOHT2BDIC.
50T Eid, KC-400 H3RMHREy & kg T
THEEM R RT EEALNDOT, SEOERTIE,
AEMRERIBLIC L 5 AINEE OFBFEMITHT 5 KC
~400 DFEITONTHEL I,

E S
EERE & L THRE 150~200g O Wistar 325 v
MRV, RO 3BT,
B LEE : ERIHEEE (161D,
B2E: KC-4000.1g/kg 12 HIH, &5 1.28/ke
BAREGE (9D,
B3 FE: KC-400 0.3 g/kg 6 HRH, A5F1.88/ke

RARSE (7M.

DEMRRIEIC K 5 RMEE OFFBA ORI,
5 v h % decamethonium CARELL, ALFEKRO
T, SEBIIERTERR % RIS & U T, 4~6V, 2
msec DEFBHEZ 3R & I—ADLEHFITESZ .
RIS B T2 BALOE L % SHA N B B DR EBHR
O—EIAL, $ b b Konig? O KSR A7, L2
O & b BEREMT EE L, on-line T BHEH
(MEDIAC, =ZR#80 <k b mEEhU.
T#{ho analysis time 3 125 msec, IEEUZ 35
~40 BOFIETH 5.

TR B R

e AR B R R0 3 A BRI E O R EE)
L OB FEREAITOVT, EEXREE & KC-400
BB R B LIz,

BIBEOI v b 161K DINT ABE, —FNIIC
Fig. 1 A WWRT &5 REESEBLNG. REL LK
10 msec DEBRFT 9 /N &7 BHEOEM (P) 258
b, Chigd s> T Bl (ND BIOBHED
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|z (P.) HSHIED>5 20 msec DAPSICHIEL, X5
IR 30 msec 1T — 7 § DRURFEEEN (N
L, R T0msec O FLEIY W0 3 b is BRMEEAT
(N3) »% THLIERNT 308 avic. &7 16 il 10
BT Ny & N3 ORI 5—2ED v —2 2545
n, The Ny U, Zhs D ¥— 7 QiDL
#i3 Table 1 [WRTEBDTH 5.

B2 (KC-4000.1g/kg) 9 fld L OH3IE
(KC-400 0.3 g/kg) 7HID FRENM & RN
B IBEBIIRBTH DI, Ny PEEI KEN
b OV 2BET3fliT, EIFT2HliTALNIT. L
LD Bl 1B TY 1hicED sN.
Ny OEMEAL, FE2H Tl 16@d shiz
T, #EI3IRTIRBRUIZEANShO. EB3HDS

N2’
2 N3

Ny

Py

P2 l5uv

20msec

Fig. 1. Cortical evoked potentials elicited
by stimulation of sciatic nerve.

A : arepresentative response in the control
rat. B: a response in PCB-treated (0.3
g/kgx6) rat.

LEEICRELN, 285 NyY O 1§1% Fig. 1
B TR

E2E, EIRDR Y- D FEEEE Table |
WWRT EBHTHIDVE IO Py OEBRIZUIHME L
BIHRUTERBICEELL. ZOMOY—2To0n
TIREBOERPRD ShDI.

Wi, ©id HIEEAL 1T KITT hexobarbital S
mg/kg BIRNIGO 28 2, HE T2V TLLEN
72. hexobarbital OBFEICL ST, VIDBLHE
BME ECERESESHEREL, 3~ 52U T
Z OB UISNTHED L T Y, COBRERFDOR

-
'
M

S5pv
20 msec
Fig. 2. Effect of hexobarbital on the evoked
potential of control rat.

A : before, B:S5 min after injection of
hexobarbital 5mg/kg, C: 45 min after
injection.

Table 1. Latency of each peak in the evoked potential

Latency (msec) *+ S. E.

Group No.
P, N, P, Ne N/ N,
Control 16 | 9.14+0.22 | 14.8840. 87| 18.9 =£1.02| 29.0140. 69| 43. 49+1. 85} 73. 13£2. 90
KC-400 0.1g/kgx12 9 |9.08%0. 17 | 14.50%0. 66| 16, 37+1. 05| 27. 66+0. 51 74.2242.32
KC-400 0.3g/kgX 6 7 |10.1 +0.29% 13.134£0. 23| 16. 70+1. 04 30. 64+1. 16 73.26£2.58

* significant difference from the control group (p<{0.02)
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SN A A BRI X 2 BREM R TET A
&, BIETIE PP, N, O#K, ${K N, OE
RLOEUNEAMA NS (Fig. 2). N, QBN
PEGEGHO 2 HU EIOEARUI b O 14 fIF 10
Plicd b, D55 N; DA} ERIKA LN D
B 4bipotz.

R ITOUL T L, hexobarbital OEEL 13 &AL
£, HY—7 L BRERMEEBRUVERZTRL. T
DL BEEOET R L &3 iICHEEL, 25~60
EITIE 14 B 12 FlsR BRI DRI S £oz.

H2EE, B3IBDT v TS hexobarbital 5mg/
kg OBFRIREOT, HI1BLITARKD Ee 51
2. 37xbb, P, P, 8L N, DIk, T EITN:
DEAWERTH Y, KLEOBITI Ny OEKEAH5
NIH, BRICZEEY 2ol C0k 3 RBELD
BRI, B2 1B AR 20~60 23T
SO, EIFTIXEENEL, T4 4450155 20
LRI ERIORIER § &2z,

Z 2

SHDOERTIE, BEMEREICE > T KM
REZFHEMNDOS L, B 125 msec & TOZEL,
Ciganek DUVWbHW 5 —REGICOWTOA BEL,
L DB OEOCZREUSPEIBFICOWTIZERS U s
otz KC-400 0.1g/kg 12 AR 1212 0.3 g/kg
6 B OB BT, SEMBRIBICK 2B
ERER L, FREEREE AR Tholzdd, N,
DRV RENSOWDH D, AZEOBIT Ny 2K
WL Tz, N, OBRIIHRE s 1HRED o0
DT, Thdt KC-400 HEITL 3 BILTHBPES
PEDLUV. NY OXINS HREOMN 1/3 KR S
5%, KCHEEETIIMmEE % 06T 16 FilH 15 flic
RTINS, KC ORETH 5 AEEHELTH.

BRIV TIE, Py OBEDADS KC-400 Br58E
THBITEELIZ. Py 3fhd O— 7 iThRT, B
OELDEVBDIEL, BZH X KB 50RO
impulse 25, BUREHE » 5 BEREEERRZETK
REPEICHZEL, #EmPEo apical dendrite T8
R HEL SRIIIIDTHA 5. L0 Py [Tl
DIEEDTD 5N 5 C &k, Murai 59 HIEEERIIT,
FINID BERINIGEIHL T C &L, KR
MEERRE DEEic L 5 EBbhs. Fofor—
7 TCIIRE L OMICERBOZEVZh2IzC ik,
NHOE— 7 DERITIES D IMBARILOIC LI
B35 EBbha., CORIKOWTIRERYFT7RAD

=SS

{EEGEIEDS PCB TB L A9 E 5, RO—ERIEHIT
L ABRENOEER Z RS B BEVDH 5.

FHFBELICKT 5 HRBEEDVER T N TS { DR
Esp hvoo, SEOEBO FRE 2h oG L
FELUH. KC-400 #5015 3 BT T, hexc-
barbital DF#EH 5 OEESWRELL D R &1,
PCB itk 2B RABER D FEHRD THREICHH
Tx%. bbb 7o /- 2 RBROENITL
T hexobarbital ORISR L 731D TH 5.

i &

IRERBREML S v MITRWT, ABREREREICE
TH L HHREN 2 RN R ESHEO—EWA &
hESL, BRI u— (KC400) 0.1g/kg 12 H
EHEE, 0.3g/ke 6 BRERSEO R dRE L
MLz,

KC-400 ¥ 5B OFHBEN OB Z, HANIIZN
BEOLDLAFTHOIZH, N, Ok E Ny DR
WHED Sz, Fiz Py OFBRIL 0.3 g/kg B EEE
THBIGEE L. FRENIIT % hexobarbitay
DORET, WREE LKL eholcds, 0.3g/kg ¥
BECREERBOEHENA SN,

X B

1) Abrahamian, H. A., Allison, T. Goff, W.
R. and Rosner, B. S.: Effects of thiopental on
human cerebral evoked responses. Anesthesiol-
ogy 24: 650-657, 1963.

2) Cigének, L.: The EEG response (evoked
potential) to light stimulus in man. EEG Clin.
Neurophysiol. 13: 165-172, 1961.

3) Creutzfeldt, O. D. and Kuhnt, U.: The
visual evoked potential : physiological, develo-
pmental and clinical aspects. In Cobf, W. and
Morocutti, C.: The evoked potentials. 29-41,
Elsvier, Amsterdam, 1967.

4) Domino, E. F.: Effects of preanesthetic
and anesthetic drugs on visually evoked respon-
ses. Anesthesiology 28: 184-191, 1967.

5) /NHAEZET - B Chlorobiphenyls iz &
% hexobarbital FREMEMES & MEPERE O &
. EHEZ, 62:35-41, 1971,

6) Konig, J. E. R. and Klippel, R. A.: The
rat brain. Williams and Wilkins Co., Baltimore.
1963.

D REBHN - NHEHEmZ - ZHETR : BEERE
WHT 5 WRENRA. ERESE, 60: 462-463,
1969.

8) Murai, Y. and Kuroiwa, Y.: Peripheral
neuropathy in chlorobiphenyl poisoning. Neu-
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rology 21 : 1173-1176, 1971, 1) HEAIER - (LABARA - Rk 58 - \F &8 -
9) /NIET e T 22—V kB =a—n SRIBLE - FREER - ERL - K LIEH - PR
27— DESEEFENL S IO OHE. BREE IMBRECRES - kB CH- A3 7m—wvD 5y bk

ik, 62:74-78, 1971 B3 EAN S LU OV T, BRIERE, 62: 12
10) BTV : BRMeE BREAL BRI, 14: 125 -19, 1971
-134, 1972.
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Serotonin Content in the Brain of PCB-treated Rats

Toshie Koga

Department of Pharmacology (Director: Prof. K. Tanaka),
Faculty of Medicine, Kyushu University, Fukuoka, Japan

PCB (Kaneclor 400) was orally administered to rats in the dose of 0.1g/kg/day
for 3 or 12 days. Serotonin content of whole brain was assayed with fluorophotometric
method. No significant change of serotonin level was noted after PCB-treatment.

e (PCB ) BEIREVA I FRZHRAS
Zhh %, §EE & serotonin B-HD) HEZEE o
LERSEETH Y, REFOHEE 5-HT 4
BOBEENS S EMBINS (Curzon). —FFHE
BEOEBEPEBRICBHREIENBZ HPT . &k
LB OEEV melatonin (3 5-HT OF&E4E Th h,
S-HT BB HEGAEIER 2 & 2L (Kahr),
melatonin 3% S-HT % .6% URNHESE 8T 2

(Antén-Tay).

D& SR HB DT, PCB #E51Ck>TH
A 5-HT »&85 2 et »>E 4, DT OEREZH
Az,

£ B F &
RE 140g BB S » P2 B, AxTu—
(KC-400) 0.1g/kg #4H 1 B/REMEER & UTR
OmAL. WSR3 HE (G 0.3g/keg) O

&, RHM (HE2RL 2EE, 5 1.2g/kg) OFf
2D, BIZZSHE, BERISEHREBLT, T

R P L T E LTz, EUF Bogdanski
B Wik B L1z Furukawa Otk b 5-HT»
HH, BAEEEE (HIL 204 8D 2HVWTEERL
1.

KC-400 0. 1g/kg 3 HE#HEG#E LZ20 & 5 OXM
BlRlid s s, KA S-HT BRI EHIEZEALR
BET, tBE T P>0.5 &2 hBREENED

(Table 1).
RAMHBSEHIZI3IVADEBEZ 2 21T I T
Table 1. Influence of KC-400 0.1 g/kgx3

days on 5-HT level of the rat’s
whole brain

Average body| 5-HT level
Group | No. 1 weight (@) | Cug/g+S.E.)
Control 9 143 0.3144-0. 015
KC-400
0.1g/kg X3 9 147 0. 34040. 035

Table 2. Influence of KC-400 0.1g/kgx12 days on 5-HT level of the rat’s whole brain

Exper. series Group No. Average body weight (g) | 5-HT level (ug/g+S.E.)
1 Control 4 220 0. 4924-0. 043
KC-400 0. 1g/kgXx12 4 202 0. 523+0. 053
g% Control 4 170 0. 6810. 047
KC-400 0.1g/kgx12 4 168 0. 6660. 039

* There was an interval of 3 months between 1st and 2nd series.
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EELT- DT, 5-HT OENEIHC LB PERS
%, & PCB # EfEtz g hid, »wind
P>0. 5 THZEE S (Table 2).
TubbERL: KC-400 0BT, KM 5S-HT
ICEBDREID BT & shol.

ES S

fERLT: PCB (KC-400) o 0.1g/kg 3B (&
& 0.3g/kg) BRI, EMRBERFE 2T
BRI BETHS UMY, UHUAEOEE TN
AN 5-HT &L &k Uhotz. F2Z2D4KBKH
705 0.1g/kg 12 B/ (& 1.2g/kg) #5TH,
A 5-HT i8S 012.

BRI, 0.1g/ke 12 BB &N HETIZ,
v b OREMRERIBICE 5 KIMEFEHFERAL IR
D72d, 0.3g/kg 6 A (RE 1.8g/ke) WS E
T CHEREMOELE 51Uz, UTZs2TRKE
5-HT oZkd, 2h 5WARED PCB 2#AL s
JIUZHEbNZO DO L. »3W0id PCB »3
MENEEF 2 BRULIC L WS DTH B2 51E, HRlE
FeE R TEREE S I &id/s. REIFERE
MO IZE & U THEBMHEANOIER EBL T 3.

PCB tHEx DS THEUEDEN DDT i, 7 v b
DA S-HT BB b2 B A 80T E S, 2ORH
EY S-HIAA ORE2ELUIHL, i MAO W
FiH % HEATHIENA S-HT o v ohs &
W5 (Peters). DDT & PCB &7z hEHBEOHK
e (WA, B8, 8D 2F9595, 20K
BIRIRED> & Lo s, wihiee Xk PCB OfiglE
HAOERITEL T, {2 BREERENIE 2
BHEEET A THA 5.

] &

PCB (#Hx 7 m—ov 400) 0.1g/kg/day 3 HEOD
BOSHATY, 72 RABRKE L. 2eg/kgBETH,
J v b ORA serotonin RICIIEFED LSBT H
otz

X 23

1) Antén-Tay, F., Diaz, J. L. and Ferndndez-
Guardiola, A.: On the effect of melatonin upon
human brain. Life Science (Part 1). 10: 841-
850, 1971.

2) Bogdanski, D. F., Pletscher, A., Brodie,
B. B. and Udenfriend, S.: Identification and
assay of serotonin in brain. J. Pharmacol. 117:
82-88, 1956.

3) Curzon, G.: 5-Hydroxyindoles and mig-
raine, Adv. Pharmacol. 6 B: 191-200, 1968.

4) EHEER : BEERIIEIC X B RINREFHE
PLic R THE 7 = =— Vv OEE. FRER, 63:
378-381, 1972.

5) Furukawa, T., Sano, T., Koga, S., Hoto-
kezaka, H. and Nagasaki, N.: A modification
of the butano! extraction method for the
fluorometric assay of 5-hydroxytryptamine in
the brain. Kurume Med. J. 15: 15-20, 1968.

6) Kahr, H. u. Fischer, W.: Die Wirkung
des 5-Oxytryptamin auf das Pigmentsystem der
Haut. Klin. Wschr, 35: 41-44, 1957.

7 /MMAEZETF, HEiE: Chlorobiphenyls ik
% hexobarbital FREEGEMHESISG & MFREIEEO &
o). JaEES, 62: 35-41, 1971,

8) Peters, D. A. V., Hrdina, P. D., Singhal,
R. L. and Ling, G. M.: The role of brain
serotonin in DDT-induced hyperpyrexia. J.
Neurochem. 19: 1131-1136, 1972.
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Skin Lesion by 3, 4, 3/, 4-Tetrachlorobiphenyl in Rabbits

Fumiko KomaTsu and Masahiro Kixkucul

Department of Pharmacology (Prof. K. Tanaka) and Department
of Pathology (Prof. M. Enjoji), Faculty of Medicine,
Kyushu University, Fukuoka, Japan

Pure crystalline 3, 4, 3/, 4'-tetrachlorobiphenyl was dissolved into olive oil and was

applied to inner surface of depilated rabbit's ear.

Hyperkeratosis, dilatation of hair

follicles, and formation of cysts filled with keratinous material were evidenced histolo-
gically, These pathological changes were identical to those produced by Kaneclor 400,

a commercial preparation of impure PCBs.

THEEICIT 5 REZE i, PCB 2B 5 Bl
SNBESEERBEAA2D EEL LN, RERIIL
BREREICHFBRER2EMITI & 3BT A EREE
BEA—THS (HB). MECHEERICERN
AEEGE, BEEK, AETHRRERSE R, 09
F @O, <vR (BE), ~TVATIR FEHD
2B PCB 2&HIGALTE, »3REREDNLS
P, ELIIARHD PCB 294 ¥ OB OWE ICHEAET
% LHBEINICHIET 5 (Vos & Beems).

Vos 5idfA#ticd PCB /ity H{l dibenzofuran
VPEENTVT, CODPEEERZDELT 330,
ZOMOBHEIEL MRS L5 (Vos, Koe-
man et al.)., Zh LI YE I dibenzodi-
oxin &b, T ILIEFEE 2 REIC}

(Bauer), =v hUFEFiy (Higginbotham) F
i3 %. PCB HEDH AL, L5 EEEIMY
DEERZRBICANSITNIE 2 5 &, — o
BELTHS (RED.

SEFUAEFREABRERELS AR U 3,4, %,
4/-tetrachlorobiphenyl O DIE 21T 12 DT,
ch& PCB 4Rt LICREY H A 7 0 —
WV 400 (KC-400) %, BEICEBAL CHEd 25k
BI5leotz. COERBMO4ELEELR E &b iT,

KC-400 oD B Ry A2 3N5 bDTHB

(A,

T B F E

BB 3 FOEORAOER N> I TELMD,
ET v I ATHELBRL, Z0#® 2~THRELT,
PCB %»HEHEZN 2cm OFEBICIE 1EHBHEL, 2~
4HM>0T 5. 2R UBEEEL CTHEHREERE
K, EHPY - GELUI 2BEEKE2Y &0
TR EARER LI,

KC-400 & KC-500 | ZFME x4 Y — J iR
WheHTABETOITER LI, KR 3, 4, 3, 4-
tetrachlorobiphenyl % 50 mg % &->T n-hexane
A, 0.2ml @ * Y —FHAIKEALT hexane
PHERIEHE, BRICETNOT HBLIZ 25%
ORBRZEBL. eI ABIROTTHBEL.

xR K B

KC-400 & KC-500 OFEKZEEDOENEICT A
1EBHFL, 3AM-SSU 3L, EEL0HE 1HE
BEFFR XL, 3—4HTE-ZRRELL. Z0
55 REOAEMEMGIRE Y, BVRESBAR
OEBYPERICEE LI EZ2EBUI. (Fig. 1a). %
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Skin lesion of rabbit’s ear after

smearing of PCBs

Fig. 1.

a : Hyperkeratosis produced by Kaneclor
500 (1009 X2 times, 1 week later)

b: Cyst formation after Kaneclor 400 (100
% X2 times, 2 weeks later)

NEERFREGHBL THRE@IC DT, 9 1EH
BIIFEIDLL b AD—EICHDN, ZOEITE2
mm BEOKEERPISI LT HEET D% A2
(Fig. 1b). hbs o 2 BERES €2
T, DgBeicmEE Uchs, 1 hA% A B EEL
72, KC-400 & KC-500 %2th#d 5 &, MEIKLS
B3I LA ERARRT, BICEERRD shOT.
RICHG, tetrachlorobiphenyl (25%) & KC-400
B eEFAOFK1H 1H4 HEBHET 5 HE2{T/s
oz figick A2 b, miEd KC-400 724 KC-
500 oL EFERET, Fk, A, BEILKR, BRE
BAE AU dsicadbhiz. 2EMEIIERLUICHE

IR T o oNE A (T - Fig. 2. Histological findings of rabbit’s ear
i&ogﬁ;;ié: MAmOHS (F1g\. 2 »a, b %’I_{C‘ after smearing of PCBs
e (Fie. ‘2 c) §é< BUOZIT, BAR a: Changes after pure 3,4,3/,4/-tetrachlo-
EUOOBATIC L 5250 B DI st robiphenyl (25% X 4 times, 2 weeks
KC-400 %5 1) — 79T 20 vol % (29w %) 107 later, peripheral site of smeari?g)
b: Same as above (central part of smea-
BU, Fidh 25 % & HBET 5 EBR 2 IRIC T 501205, ring) ‘ g
KC-400 of5as383k, AL E DB PeFgin e ¢: Changes after Kaneclor 400 (100 % X4
= pmriigs _ times, 2 weeks later)
WA EREDI BT,

Each preparation shows hyperkeratosis
and dilatated follicles filled with keratin-
ous material. (H. E. 30X)
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PCB itk 2 ZEZE{LH, it dibenzofuran
BERIHHDOTHD V33T, SEOMREREH
HENT L ST 3N, KC-400 Bk >TH T
BEEENLEELAEL S O, MEBHETBLADT
b3 5, THOTFEVFEESNLIZ PCB O
FEUEREIOBEIT L VI BANREITEETES.

T BEICH-OT Y, MM 25 % BT KX B Bk
i, KC-400 29 w% X b 33 BU Hh, KC-400
B OSE LT 3 3 OTHoTch 6, Rl
ETHBE RG22 EW0 56 545 L. TorsH
FSIHICSERIT E T W0y, — RO E
DN L EDRN B L B LIZ B ERA D3,
KC-400 GifR) o 100 %R L T HEEDOZEL
UL T Wiginie s, Dils &b fidins KC-400
S D EEEESTFO LV A 0.

9 —oFa L, PCB MHEETHEFEZHET S
it 4L BRI T OH LI R3E
¥, &AWL tE{l dibenzofuran ITizoT EL &0
53 TRV Bz, PCB BED L&
RBELICOWETH AT, HERY EOfEELE
THRAWEEZLNAT &, FEITE-STH 2EM
B — 7 B TAIEBWVMEBTH S L 53, &
BORTHL CEEYECE AT 2BbE5. L
Loy, WEREOKER Y5 PCB HE
DN BLNIT CEpLELD E (TS,
EELEBTHS 5.

&

3, 4, 3/, 4/-tetrachlorobiphenyl D&%+ V —
THIED LT, DYFOEORNMICEHET AL, #
F7m—400 LA RAUEBELRELIL. Zhid
PCB & EN 5 AMHS B ICAES s
SPEBETHEDTHAB.

#

X 13
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2, 42:396-406, 1972,

6) FaEER, HMWER, SEEMRE: MECER
RIEZRE. ERESE, 60: 539-543, 1969,

T FABKRES, BHEA, NE—K HRER
EABM : B i 7 a—n ERD O JgE s BEEicon
T. EWES, 62:20-24, 1971,
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WET, BAREEZE  Ehe 7 2=~ Vit K ZHES
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An Autopsy Case of PCB Poisoning with Liver
Cirrhosis and Liver Cell Carcinoma

Masahiro KixkucHIl

Second Department of Pathology, Faculty of Medicine,
Kyushu University, Fukuoka, Japan

The patient, 48 year old female, had been suffering from skin eruptions, especially
on the face since May 1968. She noticed symptomes of liver disturbance on January
1968 and was admitted to the Kokura National Hospital on March 13, 1968. Based on
the clinical findings and laboratory examinations she was diagnosed as a liver cirrhosis.
During the admission she was treated with liver protecting drugs, but her condition
was not improved. On December 29, 1970 she died after the onset of severe abdominal
pain.,

On autopsy the liver showed multilobular cirrhotic changes and many nodules of
hepatic cell carcinoma, some of which fell into necrosis and were covered by blood
coagula. The cause of her death was considered the rupture of liver cell carcinoma
with hemorrhage in abdominal cavity, because of the presence of ca 3000 ml of hemope-
ritoneum and 310 g of blood clot below the liver. The skin changes presented on the
face, neck and axilla resembled those of Yusho (PCB poisoning) which had been
shown in the previously autopsied patients, By gas chromatographic analysis only a
very small amount of PCB was detected in the mesenteric fatty tissue and skin,
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Explanation of Photography

Cheek. Follicular hyperkeratosis and hyperkeratosis of epidermis. H-E stain. X68.

Liver. Secondary cirrhosis showing wide septa and nodules of liver cell carcinoma.

Fig. 1. Cheek. Acneform eruption, residual scarring and hyperpigmentation.
Fig. 2.
Fig. 3. Axilla. Follicular hyperkeratosis. H-E stain. XS5I1.
Fig. 4.
H-E stain.X15.
Fig. 5. Liver. Secondary cirrhosis and nodules of hepatocellular carcinoma.

Fig. 6. Liver. Hepatocellular carcinoma, well differentiated type. H-E stain. <340,

(44)



T O 391

e g B )
s Naw. ]
" - A g
R i
SN, » e TR
‘-'ﬁ‘,aﬂl' J—", ff G 2 h”‘::\i

(45)



392

EMESE 63 (10): 392—395, 1972

46 FE—FRZICK S BEBREORBHR

FUMRREER I R B RS E (EE  S8BRTEED

ZAIIES

R

Dermatological Findings of the Patients with Yusho
(PCB Poisoning) in General Examination in 1971

Shoji ToSRITANI

Department of Dermatology (Director: Prof. Harukuni Urabe),
Faculty of Medicine, Kyushu University, Fukuoka, Japan

The general examination of the patients with Yusho in Fukuoka prefecture has

been done in summer of 1971.

Total of 129 cases were distributed as follows; 4 cases

in grade 0, 49 cases in grade 1, 32 cases in grade 2, 31 cases in grade 3 and 13 cases

in grade 4.

It was remarkable that a persistence of the so-called acneiform eruptions existed
in covered areas as the pudendal area although improvement was seen in exposed areas

as the face.

There was a parallel relation between cutaneous symptomes and ocular symptomes,
but was not a certain relation between hyperpigmentation of mucous membranes and
cutaneous symptomes. Also there was no significant difference in the grading according
to severity of skin lesions in 1971 comparied with that of 1970 and 1969.

L oA &

MEER E (D natural history BEEfICIBR, O
TLHNT, FE 10, HEREDS {PEESERD
BEBib %A 2 BERIC—FREVT bR T35,
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ZOFREERE D LBRE LonTid, $CI B
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HX DEE % AR s T, 8 419, 20H
JEFLNHR D 2 B & OV NERBITITE T,
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B2ZWMED 1AL TRMUI. FREHMXIIEERC
BlE o0 XMBIES2RBELIIID, Er 1itEE1
AEWHZRZER LY, JENBXTE—HD 5

TNDIZD, 144 2 ERBEIL260H (RRE18%)
EWVHERITKR-OTz. 0T BRI 46 EE D BR2E
iz 1298 (WARIZET 608, LT 69%) T, HM
45 BB D ZBER 203 7 T B LT iFPicy
ERALAN

FAFD 46 FERBROEERIIR

SEIGRTAE, gIEORZIRL D&, BHELE DR
HEIZ b LAA, SEDR, BELE OWEMORE D
BCOWTED THMICE L. Z20E, HiE
5 E DEHEICBWTIZ, BEDOEELSYERAH T
B b5 Y, FROWERITHOTIE, BT
HEERBEOER L, 205 ORE@mOWE- T &5
FIgRETCH-o1:.

(A S ERE RS 2 RIS TR LI E
MEEHE (0 FERRPA VLD, 1F: £
UTBEREDHDE D, 2 HEFRZEETS
A, 3E:MEMEE2ELTEIOD, 4B BB
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RRERH 129 % OREEREE IS Table 1 ©

(46)



HMERZEORBHR A 393

LEhTHD, 0, 1, 2B TOBEENEEFO
W6 BREDB.

Table 2 ZHEREOZBMS KA, RIETH »5
ALNIRIEBEDOEREASNS ETIRBO <4
K- AERIEA L, ZRCHES FMBESOFRE, BE
BEE L OER2AILL DTH LD, REEEEIH
FTILONT, BREDWBEL 22T 2EFMEML,
WBE DTTHS & D EIHICZE DEFIH 5 AIATC.

Table 3 13, HREGHEMESC BEPREIE 72 & O FIGIREIE
T S BFRIE L EEERE & OMR2A128 DT
& 5D, IRWHEEOBRILE T, BEL CaRILE
DN Y OBZOEMICH 31301, BEEFTIIESE
nEBI—EOEAEA SNV, WAKROGRS
REAEE, TESEE S RRBEIEL, —EOEMIE A5
[’

Table 4 Tid#gM & BOD BRLE D FE EHE
BIEE & OBRE AT, BERTI, BNOBRL
BDRNDOVZODORRLT, BNTIREHELED
b5 OPHIEL, BREMTIMNIOTIZHS 6D
DEEIESNEL A0 5, BNOTF ICEFRILELTHE

Table 1. Distribution of the patients with
Yusho classified by the grading
according to severity of the skin
lesion in the general examination

in 1971.
S(ri%dllgsgioonf No. of cases %
Grade 0 4 3.2
1 49 }85 37.9 }65.9
2 32 24. 8
3 31 23.9
.1
4 13 } 44 10.2 } 34
Total 129 f 100. 0

Table 2. Relationship between hypertrophy
and hypersecretion of Meibom’s
glands and the grading of skin

lesion
N . Hypertrophy of{Hypersecretion of
Grading of [Meibom’s glandsMeibom’s glands
skin lesion
yes no yes no
Grade 0 | 0 ‘ 4 0 ‘ 4

1 14} 27 35} 58 17} 39 32} 46

2 13 19 22 10

3 12 19 20 11

2 33
4 12} 4 1} 20 13} O} 1

Table 3. Relationship between hyperpigm-
entation of conjunctiva and ging-
iva and the grading of skin lesion

Hyperpi%men- Hyperpi%men-
. tation o tation o
S{I;?ldllgsgio%f conjunctiva gingiva

yes no yes no

Grade 0 1 3 1 3
9} 20 39} 63 21} 37 27} 46
10 21 15 16
13 18 16 15
25 1 } 2 } 1
NE R R

N S R S

Table 4. Relationship between hyperpig-
mentation of finger-nail and toe-
nail and the grading of skin lesion

Hyperpi%men- Hyperpifgmen—
: tation o tation of toe-
S{riidiggi ng finger-nail nail
yes no yes no
Grade 0 0 4 1 3
1 14} 26 35} 59 30} 56 | 195 29
2 12 20 25 7
12 19

3 } 24 } 20 23} 34 8} 10

4 12 1 11 2
EUCHESIL TN A T &b 5.

REEFEEORERL

1) [FEFD 45 4R & FEAN 46 42 & DAL
MEREOREEREVHEAS E» 5 1EH TL
DX 5 REL L0 % BETT 5 BINT, IH45 4,
46 B & B ICHIERE —BRZ 2 R0 Z
BF g, TF92) 2RRIC, A—ADEEE
EE OEL% A7z (Table 5).
91gEBlD>b, 547 (59%) & REEER DN
fAREOFERIZES 2. F@ER L3178
(19%), BALUIZ 0205 (2%) T, WEHCER
ZiEA LN,
HEEEEDS L, 0, 1, 2E2IEER, 3, 4
% ERERE L35 &, Table 5 X5, MRESNIT
BILLTd OME <L, BEEFICERLICE DBENE
BIAHADD, WP LEEEELL, BAKAT, #
B DR &, RSV S EBA LNE
"R
2) FAFN 44 4R & BRFD 46 SEE & DEER
TERN 44 (B L BRFD 46 EEE O—F 2% & 3 IR
T3 18% (BT 368, TF428) Ko20T, 2
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Table 5. Change of the grading of skin lesion in the general examination from 1970 to 1971.
Change Grade 0 Grade 1 Grade 2 i Grade 3 Grade 4 Total
— 2 (6 % 9 (28%) 4 (33%> 2 Q0% 17 (9%
Improved
11 (16%) 6 (27%)
1 25 (73%) 14 (449> 6 (509%) 8 (80%) 54 (59%)
No change
40 (58%) 14 (64%)
2 7 Q1% 9 (28%) 2 (17%) — 20 (22%)
Worse
18 (26%) 2. C9%)

Table 6. Change of the grading of skin lesion in the general examination from 1969 to 1971.

Grade 0 Grade 1 Grade 2 Grade 3 Grade 4 Total
— 2 (1% 12 (43%) 7 (50%) 5 (36%) 26 (33%)
Improved
14 (28%) 12 (43%>
1 11 (58%) 11 (39%) 5 (36%) 9 (64%) 37 (47%)
No change
23 (46%) 14 (50%)
2 6 (31%) 5 (18%) 2 (14%) — 15 Q0%
Worse
13 26%) 2 C7%)

ERTEDL 5 KT 2%~ (Table 6).

78 &M, FEMNITH AT%), BERLIZLOD
26 (33%), BELI: D158 Q%) TH5
B3, BERR, ER x? BET 3 LEBZELRL, B
BV E L RBNEROAIZN.

PERE E R S ICRBIL T, B, Bl
%»T% (Table 6), WEBTCRAEZEEIREL, EE
BECRERERICSH 2 X 5 KRA 505, EEE4 BN
4 E%2ED, CHUZISIENT AL ERNDT,
AT ICRIBEYS S b, AREMD 5 LAz,

EEEEEDCOBIN4ERER L, 2, 3FD
DIZTTEE2HTh, BR21EZ 34%), B3
% (2P THEERA LD,

M A D X

FHFN 46 FERE D ~HRBRRERIIZ 1294 T, &
BEEE 0, 1, 23 TOBFERLSS & (66%),
3, A0EERII 4% G4%) Ths. HM4EE
DRBGL 352 BT, BHERE217H (62%), EEH
1344 (3895), MEFD45EED BB 2058T,
FEEF 168 % (83 %), EMEF3IT (17%) LH#ET 3
& IR 45 SRR IR LT & DS, HHED 46 FEETE Y
B A4 EERREII L3 8 BU 2510 5. Thidsk
WUIZL 51T, NERLEORBELCIZEIT P bk
BOER, BRMALNTE Y, BHEORE ORE

DHTHET 3 T L HET 2T D 2 Al E N C
ERTRBT 5.
FHSIRFHEER & R & OB TR, WE IR
BRI B . TSR DBFRIEE & IR
EOBE/RTI, R CHBERRGRIE O
b OV L, HENKETIIEREORELE LB
BT Z NI A RBRBChol. MOBERE LK
EEER & QBT BER T & BT O
ThsAh otz & EICHEEY D 5.
BREEREEOBREE(LTH 5HS, EM 458 L B
46 FEDIHTIX, BEOCHN RETHY, BHR19
%, BIL22 BTHEEZEDA S5NY, 1B 4 48 &l
46 E L DTS, REAT%, BR3P, 20
BEEBEIONI LIV, COMIELTIE, 1294
LV R EMMHEEZESE2 EOEERELS 5
Loob, FRREEEEDOEE 4EE—TFiUbE
TREMEDS IS, BRAE & B OBIBITOI THE
TARICIEEN B EDBer MEAPERIN
5.

T & B

THFD 46 SEEMIERE —FIE2REIZ 1298 T, H
H7z EEHETREBEREDZIREMA ED 6N
b 59, NERLE OBRER T, LETHEE
BB OERR S 5. REER &RFHERIETHE
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WhWAHE (8{LkE 7z=— ) hE) DK
mE{bBEECICmBEEZEFRRICONT

TUNKFELHE ZNHERE (A BRI
B T

Course of Serum Enzyme Change in PCB Poisoning
Makoto OKUMURA

Second Department of Internal Medicine, Faculty of Medicine,
Kyushu University, Fukuoka, Japan

Total of 38 patients with Yusho(PCB poisoning), 12 males and 26 females, who still
complain of general fatigue, expectration, headache and numbness and/or pain in the
extremities have been traced. They were subjected to serum enzyme analysis including
isoenzymes. The patients were divided into the juveniles and adults and the latter was
subdivided into light, medium and severe cases according to the dermatological severity
criteria.

Accelerated erythrocyte sedimentation rate in severe cases may be related to the
secondary infection in skin and in respiratory system. High titer in thymol turbidity
test in severe cases is likely to be due to the sustained hyper-glyceridemia and increased
M fraction of lactate dehydrogenase (LDH-5) to enzyme release from skin lesion, though
the role played by the possible associated liver damage can not be denied. Slightly
elevated alkaline phosphatase level was still found in a few cases without particular
change in the isoenzyme pattern. The nature of osteogenic alkaline phosphatase isoen-
zyme fraction in juvenile patients is still undefined and necessiates further investigation.

&
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7y X - PR ICMBERROEI EWNH NG LT
BT TIRE LTS,
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Bh o S RISz PCB Ob 7t h OS5y 36
RIZHE SN TN S SR IN DD, Z DR
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(DUFAED 1041, EREE L5~ 2EOhEmEE (0L
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bl ThrE Lz,
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BrSU AT 2 — % (GOT), HEEDIKERE
(ILDH), 7 xh VT 4 27 » 2 —+ (AlPase), r-
TWEEIZNWRND VARTPFLH—% (7-GTP) B & OF
LDH & AlPase DR 74 V¥4 L ThA.

TAVHAL AODEIZAT A R T RBHN, &R
FVBLIKENTY 1. LDH [EREEIT Wréblewski
BAIBE L THEDbL, LDH 74 V¥4 A 3EHED
DFEICE 21z, AlPase jHH: {812 Bessey-Lowry ¥,
ZD7 4 VYA ADOFHIE, i Naphtol-AS-MX

FoyeAZE T m) 2 L, Fast Blue BB THE
I, Fruob X M) S9Sme O7 4 VA —%
Buwiz. r-GTP OFMEMIGEREE DX v M 2HN
THIE L.

54 &

BHEOBERBEIZ—FEL T Table 1 IGRUTZ. i
EEERE OIS, AR LE, BELIE, CH
LORE, BEREE L8ETH Oz, HElB I OYHE
TREZNZN ABPE3IF, K7HT 38.7F, BE
MBE A, L 6flT 31.6F, CEVE2H, K6FIT
4.9, BEEFRPE3M, K761T 9.4F THo
1.

FRUMET 1 %[ 20 mm »#8 2 AEESIL, ABED2
Bl Grgh d&tE) & CRO 14 (T0FBEH) Td
Dtz HEOVEFEIZAR 13.3 mm, BEE 5.0 mm,
CE 7.0 mm, EEER 4.3 mm ThHh, ABEB
HBEIUCAREEEERLDZRZNEFNEE (0
0.05) Th-otz. ULItH D TEREETIIRIME DR
Bimhs 5 asbin s.

MY VE L fEIEEE 0.8 mg/100ml 2R Téh
b, BEMEERH SO, IEREHRIE 6.5
mg/100ml LUFD$ DidZsl , T TEFEGHE s>
72, TTT HEAT 4.0 B 28BA 5 b OIZABHT1H]
Aotz JEEOVSE 13, A 217 BfI, BE
1. 61 Bifr, CEf1.65 Bifr, EZE 1.72 BT,

EEFTIMLO 3BT T LR OBEALNA 51 5.
BEDS BT VAT 0 — L ORHEOREEIINE
NAFELLTEH, 200~230mg/100ml T 33 IF
BHE TR EACDH LTV A, ZHs EREBA LN
HOERMBERNIZV 254K (TG) THs. AREL0
B 760, BEE 10 iR 561, CBE8 Bl 4 fl, EiaE
B8 Gl 5 HI g g TG 110 mg/100 ml %# 7%,
HROVAMEITNTERLBR2RECBATNA.
SEETIRABPE L EOPEEESE & O H
T, BEEEOZRIBR VA IThoIz.

M7 GOT JEHEME 30 IEHHEN wh b,
40 B8 A % § D shorz.

LDH T ER%ZRUTIZS DX BED 1 HI(48 F 5D
DS BUYIDATH b, i dh d IEHEEN TS
Diz. LDH 74 V¥4 a3 E%»4 %5 &, LDH & )
LDH, g T 0 &45E, &8 & EFHZENKH-
72. U U LDH; ONEIEEL T3 10 % 28E 125
B AR 4 5, BE 24, CHE LEERITIH
DRLNIEHINZ. REO LDH; OEEHEICOH
THBEABDN 9% BRUTER ERZBA TS
2, OB EDEFER LIV Ao,

BREEFE D72 T AlPase BBE LR RT3 O, A
B3l CEiI1flzhZhREshicds, &80
FHEZOCTN A IERBRRS ), BHEDEEA LN
stz BEBFHOVHE 5.6 B.L. BT, &
ADEFRC N 5 EFHRE (p<0.001) i D3, 10
B.L. Bfiz#% % & D1k 141 (13, i) 12509 T
»otz. AlPase 74 VYA A B2hBE, BRADE
BELd, AIP, (FFEIE) 560 % WAt 25, AlP,
CER) 1335 1~41.5 % ThDfe. HEAHTIIT
DBRIIMITIE Y, AlP, 47.9%, AlP, 52.1% T b
o1z,

7-GTP FEHEIC W T HROLEEIZ TR
EEEGHEICH 555, A, B, CORBIZNEFN1H3
D 20~25 BALDED L B BRT § OMA LRI,

E £

AR GRILY 7 = =— V) OERFEEZAIZOD
1968 ETH Y, LUKAEBICREE DERSFHEE
RVBLAICHEL TN D S DBEZY. U LYEFTOD
SRV UEIEFI ORI S 12 Bk, K OiIds
ZHERE, B, TR, NEREEoLIhEE
DOERYZ D DOWER R A 1535 BEEITHENTLA §
DWDHB. LD EDS, REERZPERLI
HEEEESBERE? 25088732 LK dbo
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BHELH D, UL LABICHY 2 ERNEENN DT,
ARNTBOT 3 MO ITE > TREZEN 2 35
hir, BEFZIBELUTEETA LU,

SARBIURBENRZZETH 5 DT, REDOHR
Wi, =, Zofiias. dabb, BEBLOE
EET, Lo d BB S 5 8 DILRLNT
WA, ULIEB o THBEAR—E IS > TN S IHERE
DL DPAEBILN S SAND 505, SEOBRTRI
KO THELIE 3 F:2f~ 4 FE DI EITBIT 2L T
= = — VHREE DS s LS 3 3 niEwEsE
O ROIERBIZITRETHA 5 EEL LN D,

9, RILECOWTIE, HBRNEREOAR DR
&1z 13. 3mm/hr ©, AEELTOBROEL HYER
KEEL TWA L Edsbhotz. T TCIRBELIZEE
b, FEELWOEREE OFHEL 27 mm/hr T 5D
1LOT?, HIABEOUENALN TV, HERE
WWHRES 0Ty VBE QBT 245 3 Od hos,
BELD Y R DR EV. EEREERE O RS
BT A AN A SN A0S, HEBERPRET
BEEIREEEEDEC S DILELY, hohEls
BRRE B DTS TEEENH 5 .

FE-VERERR (TTT) &, fFE /=27y rE
SO KEHOHM %255 b DT, FEAEFEERD
BERELLUTSHTIBLLNTV A, KRGO
HRT W, v vT i v, a-Fa s vEDI: - R
BEEBEBALLN, BERTPICE NI oL o703
3 AV RBABELLNTVS. Ui TER:
RFONT VAV EBEZTEL TV, SigiE
TREHEEE 22T 5 & 0vbh sV, 4.3 BLRRL
TommES (36 r4clk) R ERE4 T, B TG Ed

1

344mg/100 ml TH-otz. AEED TTT HD Tt s
OBL b 3EL, PO TGHEIBIFNEEDLS,
KED TTT HIEEBME O EEPRENENVA
B, MBI REBES 0T VEEOET R b
59, Tk > RBEROA LN BHEEORIIE S
I RBHRE ORMMBEIN TN S, ,
RT3 3D TRE 2E TG @ BRI
DT, TR DR UM L > THE S
NTEIZOW, EHIChIc > TEWTG masEEL T
WAEREY, KRECREAMER DA T, K
OERREEERT—ETHA S EBLLNS.
WRUATMEEROS b, BEFRBEBLNICE
OIEER T A LDH 74 V¥4 40 LDH; 4
BOBRE O EF Ths. AR ICWT B 0
LDH; IEH LB 28%, U3 20 LDH, LEE D
HEORTREIE V. U TREOEFEHCIZ
LDH;., ~D> 7 b33 205hN 5. ZOHFEIRET
&5 5. LDHg ¥ D I W3 § B ERN R
RFETHY, ROTERE , EEEBRETHSY.
— BRI A E D RE IS T S D & OfEHiTk B
CEMINTWA. OB TEERICORE N,
LDH; SEOREIZ, & bAANEED 5 VITEBL
BHEPEET ADTIKIZOP0M, BEREIRASS
NAEEREREETAEEZABCLEDTELS.
OB OB SROME L TERINI:.
MBI 5 AlPase 13, B\ EREMER T
EREINCHER LI, Z DRIz 4ERRII4E
TEhHrLX5THs. AlPase DF 4 VA4 28 x —
vid, BREFETEHE, BEEFTCRERTHH, 4H
D82 —ZERER CEbh s, Uk UEREDHEE

Table 1. Laboratory data* in sera from patients with PCB poisoning
Th 1 T?ltal T
_ Number| ESR | Bilirubin| Total ymo choles- rigly-
Group iStever ?gr% of (mm/ | (mg/ proteins | turbidity | terol cerides Cé%l‘
y y cases hr) | 100 mD|(g/100mD)|  (w) ~ |(mg/ (mg/
100mb)} 100mb)
Normal
Range <1.0 6.4-8.2 <4.0 130-230 | 60-110 <40
A 3.1 38.7 10 13.3 0. 34 7.4 2.17 201. 6 182.1 23.7
(2. 5-4); (20-55) (2-24)| (0. 3-0. 5)| (6.6-8.1)| (1.1-4.3)| (104-238)| (76-369)| (13-32)
B 1.9 37.6 10 5.0 0.39 7.3 1. 61 210. 9 127.0 18.4
(1. 5-2)| (18-55) (1-14)| '€0. 2-0. D| (7.0-8.0)| (1.0-2.2)| (100-300)| (58-225)| (8-25)
C 1.0 41,9 8 7.0 0. 47 7.2 1. 65 228.6 156. 3 20.9
(15-70) (1-24)) €0.2-0. D (6. 6-7.7)| (1.5-1.8), (155-300D| (69-315) (17-32)
Juve- 1.8 9.4 10 4.3 0. 56 7.5 1.72 200. 5 153.3 23.3
niles (1-4> | (6-13) (1-12)] (0. 3-0. 8)| (7.0-8.4)| (1.1-3. D} (177-227) (53-37D} (17-33)
* Mean values in each group are presented. Ranges are shown in parenthesis. Adult

A, severe; B, mild; C, faint. **Normal range is undefined.
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BEICOVTIRREEEOHE L B SN TTY,
BN w31) B B O Kt & Vb E
M AlPase DEBEIZEETH . SEIOERED S Z
N2/ B LRIERTETH 5 DT, SHOWE
Ha= ot alE¢A-RAd AN

mE r~-GTP EHOLHE X, - [BERER T R
T A, SEORED L ZN 5 ORERTET 5
RuEohd, HEELELOBRLPSHTIRLhD
7.

s b

1968 FERFEE L T2 DWW B iR GE{be 7 = = — v
) i, SHT LB BR, WKk, o, mik
VONBRERHFASL L OVH 5. ZBEZEN KD
1B ARMEDRBO—HZHLPICLL 5 & LT, 1971
FU ALY 197244 HiThiz b JuRKiESNE» 22
LicdoD5 5 38R (B 1241, & 2641 ot
T, MBIEFERZDTET A VFA 2 2EGDT, =
ROBRLBHRA LI OTHS. REE L EEETD
V., BREEZRBEREERICE >TEE, O, &
D3FIThIT Iz, BONITHERPENTS LUTOX
3Tz 5.

1. EERNCISIT 20BE L b (@ U 7o R M ERDERE
B, REBXOKES S E DO REBILOFANE
B3 A TR S 5.

2. BEBRAONIFE—LVEBRIGEHE, &5
Wi3E LDHs SEoEns E» S, BEmTEE
BEEREET ADITIIINDDS, BB IEBERL
TTET Y ' 7 4 FIE, BB IR b OBE
DBERLOHE S BRE INRIEL 570,

3. SRBMBETNIIMET 2 2T 7 & — ¥ DR
FEBRIBIDID B, FOTA VYA bRE—- T
BRI OIS ST, 121 UEFEBRZ I
BEELARESEORBIC OV TR SR 2 EY
5.

MEBZEORRICH B W ERTIEN SR
FEEXEE LT, BEEREMNZ LI O0ET <) 78
KELELETS.

X B

1) Combes, B. and Schenter, S. : Laboratory
test. Diseases of the liver. 3rd ed. edited by
Schiff, L. Lippincott Co. Philadelphia, 1969,

2) AERRZ, BOZEKE: ME GBltev=z=
—v EE) © FERENERS. BREE, 60:
409, 1969.

3) Latner, A. L. and Skillen, A. W.: Isoen-
zymes in biology and medicine. Academic
Press, London and New York, 1968.

4) Miyazaki, S. and Okumura, M. : Change
of serum r-glutamy! transpeptidase level and
isoenzyme pattern in hepatobiliary pancreatic
disease. Clin, Chim. Acta in press.

5) Bk 3LERBKEREE (LDH) 74 v =
VHA LOFEEICET IR, HERFHE, 19: 627,
689, 1971.

6) B 1, BARREZE: bW B EE (&L
E7 = =—vihE) OBRRPMRE, & IRARNBR
2T, ERESE, 60: 440, 1969,

7 B, FILTE, RBREE: WHYSHE
(E{be 7 = =—viidE) ORISR, —Fhext
e LR RN T, BRER, 62: 123,
1971.

8) EMRMEW,

RRTEB, ABLEEE D HEK

LbH LDH fractions (%) ?ﬁl({)g_hne ALP fractions (0% __5iutamyl
w phatase transpeptidase
LDH, | LDH, | LDH; | LDH, | LDH; | (AIP) AlP; AlP, (u)
. (B.L.w
200-450 | 18-34 | 31-44 | 19-31 4-9 2-8 0.8-2.3 55-70 20-55 4-12
314 28.0 33.7 21,1 8.4 9.0 2.0 58.6 35.1 11. 8
240-410)| 27-31D| (29-44)| (18-27)| (B-12)| (3-15)) (1.1-2.6)] (48-69) (19-52) (5-25)
338 31.4 33.3 21.2 7.6 7.3 1.9 58.6 41.5 11.2
(220-625)] (24-32)| (25-44)| (16-25) (G-13D| -1 .1-2.D] (49-69) (31-51) (5-22)
341 30.5 32.6 23.5 7.4 6.5 1.9 61.2 38.8 8.6
(255-440)| (26-35)| (26-38)( (18-28)| (5-11D| (3-10)| (0.7-3.0)] (56-64)| (36-60D 3-12)
354 33.8 26. 5 23.7 7.3 6.0 5.6 47.9 52.1 6.6
(255-460)1 (28-4D)| (29-32)| 20271 4-12)| (5-12)| (1.9-10.8)| (44-64)| (36-60) 4-1D

patients are classified into three groups according mainly to the dermatological severity?;
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B 5 ERBEEOHIKNT S I ERNME. B
ExE, 62: 150, 1971,

9 NREE, JNHA—: WE Bty 7 = =—
VD) O BIRNERL QK HEFRR 020 %OR
. EREE, 62: 132, 1971,

10) BREE, BEER WEmE BREEZ
BrBibr 7 2=—nit EBES ) 5 4 FIE. 1§
FAETE, 60: 449, 1969,

1) BiREL, FEUELR, WEmtiEs: Ry
T x=—WICEBES ) 254 FMFECEENSE X
FEERMIMTEE. BRAERE, 62: 66, 1971,

o

iz

12) GRIVELE, MEWY, hAEREBT, MBHT:
WEEFICBIT MBIV 7Y 74 FOZEMOM#
%. EHES:, 63: 401, 1972,

13) HN®E, KEEZRT: #4570 — VRSO
< U RICBITABEEICONT, EEESE, 62: 5,
1971.

14) HR%EE, (LA, XHEmEs: H-»
27 R—NDFy PRBYBENDER ZOHECD
WT. BREER, 62: 12, 1971,

15) HREE: WERE, SHOXTHE. B
Ezk, 62: 109, 1971.
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Consecutive Three Year Follow Up Study of
Serum Triglyceride Concentrations of 82
Subjects with PCB Poisoning

Haruo Uzawa, Akimitsu Noromi, Sumiko NAKAMUTA
and Yasuko IXEURA

Second Department of Internal Medicine (Director:
Prof. Teruo Omae), Faculty of Medicine,
Kyushu University, Fukuoka, Japan

Serum triglyceride concentrations of 82 subjects (39 males and 43 females) with
PCB poisoning were determined every year from 1969 to 1971. The determination of
triglyceride was carried out under the supervision of cooperative triglyceride standardi-
zation program, Atlanta, Georgia, U.S. A.. In 29 cases serum triglyceride was determined
once every year while in the other cases more than once a year. Thus total number of
determinations were 275 in 1969, 198 in 1970 and 235 in 1971. The mean values and
standard deviations of the results were 151174 in 1969, 140456 in 1970 and 136-+53 in
1971. The difference of mean values of 1969 and 1971 was 15mg/100 ml which was
statistically not significant. It was concluded that the serum ftriglyceride levels of sub-
jects with PCB poisoning remained elevated through out the term of this study.

Kaneclor 400 (& polychlorinated biphenyls FB U EEDS L, 196948, 1970 F L o8 1971 48

(PCB) @ commercial mixture O &2 TH 3.
1968 B INI BAm% EHLIZO ST
DO 2 “UHE” BFEELT.. COX 5 EEI TR

D3 EMIT, ETaL LS 1EE IE TG DF

Table 1. Age and sex composition of
the 82 subjects with PCB pois-

SRR OB T, BT Db ORRF R oning.
BbNt:. MEOEILERELD S 55 b EHS b0 Son
WY w5 4 KIMETH. ZOERHRSBE  Age group v - Total
CEMIEBR ORBITV T3 T I L1202, 41 :
NG OMEREDS B, 196948, 19704 Bk 0r 0- 9 7 1 1
91 ED3E @hizoT Pgd L EIRLEE IR 10 - 19 7 2
R4 20254 K (TG) % BRIz 8241 itoL §§ ] ?3 1? g ;g
T, ZOEHRESHEL, “SOBRE R )
DB % W L OREZIMAT 40 - 49 5 10 15
MRS LA 0o ) .
60 ~
W& & s ot BRI BREEE ¥ (EEL Total 19 3 32
BH) 222U BES LOBERTR RS % o
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BRBIRWE: 826ITH 2. £5 (B L
i3 Table 1 {RLT:. miE TG oEEMEIL 1969
A 275, 1970 &£ 165, L o8 1971 42235 @ THh 21z,

FITABEFHERIERETS, W0l B
BIRE IRMU, MEYEERCNBILICHER
HL, ERIKEATINZEBLI.. BERBELIS
& IR S O T—ERR U T i 13
HRUghote.

FEEEZ, 7u Y RkE, SYkn-NT LT
Kb, 2n—%bo—-7TBIXAFREZHANCHETE
%, @ Atlanta, Georgia ¢ Cooperative Tri-
glyceride Standardization Program {ZjiA L TH
2 DEBTIRELNTHERHLIZ. BT 19714
6 B b 197246 AR, TG DREIERBRICEL
T#DRE BI O RERTH T 2iHEL2 Xfsh
. B—ARBACE2EHIE TG 2HELICHE
i, ZDEOEE R -T2 OEHO TGHELT.

% o

Table 2 BN EREF], 2F KD TG HER
R I, 1969 4E1C 19 [Al, 1970 £ 8 1], 1971
FEiTiL 26 HiEm, TG FEOESMH oIz, BEIC
B AEHBEIED TEREL T AN, B4XD7F—%
A5 ERE T D OEE 269 TOMEY KIE5D
A LRI,

Table 3 iTj3—%K 4 ADHBIRY 7g BEREH] 1IZo0T
@ TG {H%&5R UchS, HEIT 5T, W0FLUTO
ZRO TG HOEEN EREICRTHB CEMVERS
ns.

Table 4 IS & 2501z 82 B DRI % i
TG EOVY, ZFEz, BRIHEPRUIC. 19694
& 1971 Emz1z 15 mg/dl Th 3 H52E OEREZET
V86 T 10 &b, 15/10=1.5 T, COEEE
BHETIE L. BE L OUREITHT AREED
i 24429 G, S.EM. 11 2.9 THADT, HiE
BEDO TG EREETHH, BEIEROSHTS
BEPHELUTNE EVWAS.

£ 7

1 TG O EFVEHRIICHE & 35 Did, cor-
onary disease {Zi51} % risk factors QO &EDEL
TEDBTONTNEERTH S, FEMSIRMIET
KERA LGNS X 5 2HEE TG O BN DA 5
NABEE, HIL I ERDERRRT LIZER S
TV,

Table 2. Results of serum triglyceride
concentrations of a 43 year
old female subjects with ty-
pical PCB poisoning.

1969 1970 | 1971

I

112 173 188 212

140 151 200 147

170 97 181 153

117 236 172 228

178 71 166 151

113 154 95 147

251 179 189 187

164 205 218

175 123

237 93

149 118

150 146

147 179

174 162

115 94

107 127

137 176

158 111

133 269
Mean 154 158 159
S.D. 39 54 46
S.E.M. 9.2 19 9

UL i TG @ EF 5 coronary disease @
risk factors MY E0TH 3 LW 53 F S, E TG
DORBHTOWT DI IR FICRENICRB W TS ROEE
ek oThraho2d%.

SHTIBROEHY KALNS L 51, i)
BAMRERB BT ABHLOLRD VDI N
PHEHTAEOEINTVS. HED PCB i TR
R EESES DS A b NS & & LI, BR/MIKD
PERICY) FEH EEZAL LN IZBEOR VN TFIEET
BT EWS, B2 FEHOARILENHEE S
NTN3 (L5, U LU EROEHAEIEL
TW3 L5 KK, BIRMECEEZIEL TWAHERD
ZEAREIL, LBUAKRBRBITS LY ZADEE L
3RAB=XLBNHETHEOTHDIz. GHETODE
A, Bryu—VHREECRBYAEXE TO TG NE
RDNWT, 2 DEEOHEZHLPICUICRRIITE
HbRTVig.

ELE D IIF R OIS &0 sty 2 lipo-
protein lipase %ZFH~72%5, HUERPEA T 2 &
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Table 3. Results of serum triglyceride concentrations of the members of a family suffered
from PCB poisoning.

Year \i Date 3IT™ 33F 1F 5F Year Date 3™ 33F 7F SE
1968 10/25 284 233 617 10/3 199 346
1969 2/20 219 10/17 512 265
3/15 263 77 11/14 274
3/22 356 11/21 296 328
4/5 166 298 11/28 292 186
4/26 292 12/5 216
5/17 504 12/12 110
5/24 201 418 12/19 394
5/31 250 141 12/26 205 255 218
6/14 400 1971 1/16 221 368
6/21 165 1/23 242
7/12 200 1/30 160 231 240
7/19 127 2/6 218
7/26 112 193 222 196 2/13 199 242
8/16 216 133 2/20 278
8/25 342 130 372 143 3/6 322
9/27 289 281 3/13 274 258 175
10/18 250 >930 4/24 428 273
11/27 272 5/1 247
11/1 382 5/15 246
11/7 130 5/22 286 226 120
11/6 280 6/12 195
11/25 182 6/19 380 371
11/15 218 282 274 /17 285
12/20 313 7/24 280
1970 2/28 324 156 232 335 9/11 210
4/25 402 10/23 193
6/13 281 11/13 186
6/20 190 12/18 223 177
6/27 690 1972 1/24 237
7/11 315 229 2/19 297 174 304
8/3 289 197 198 246 3/11 176
8/29 242 3/25 344 465 377
9/19 220 183 4/22 234
9/26 175 5/20 204
9/28 196 6/17 238 428

DD TRE L, REHEY SR E ORITIZES S [ar
Mol LDk 5 BHETIRRE LB VTS

HHDTIRILID 5 . @ E
ANEH BN, COX 5 CEMTbI5E ) €5 VIR 8281 (5839, K 43) KOSl T4 5

A RIMER, D EDX 5 Z3tBiiis X ORI e R V€T 4 FOER% 3 EMEEER LR, FLHE
DR, I, FF, BEL, ch®2V 23 5Mm (mg/dl) HEMOME 151, 24H 140, 34H 136
HEDIROECHIT, BRBIITS LI &5 T, TS DEOHICEREN 2L, IFEZBLTS
LT, BISMELELI S DEEAY 3 218 EBEEHIEL TOB T Eddbh o,
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Table 4. Mean values, standard deviations
(S.D.) and standard errors of
means (S.E.M.) in the three year
follow up study for serum tri-
glyceride concentrations in 82
subjects with PCB poisoning.

Number| Serum triglyceride
Vear | VUmOCT| of deter-____(mg/100Tm)
patients| To24" | Mean | S.D. |S.E.M.
tions
1969 | 82 275 151 | 74 8
1970 | 82 165 140 | 56 6
1971 8 235 136 | 53 6

- A - M

X 23

D) BIREL, FREER, WEWRL BAREZ
B BihE 7 2=~ VKK BES Y 254 FILEE. &
FESE, 60: 449-454, 1969,

2) IBRUR4. BEYER, WERDD, ET b
BRI N T2 —NVCXBESY T4 FIFED
WK B & OV ERMTE. ERER, 62: 66-73,
1971.

3) BERE\EL, hARAEBT MYV RIALF. K
PEivEE, 1: 35-41, 1972

4) RRIREA: MEY RED O R < ARE
TG ofFIDNT. BHES, 27: 476-481, 1972

5) LICEE : Personal communication,
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Australia Antigen in Patients with PCB Poisoning

Chisato Hiravama, Masanori NAKAMURA
and Motoyuki YOSRINARI

Third Department of Internal Medicine (Director: Prof. Hiroshi
Ibayashi), Faculty of Medicine, Kyushu University, and Blood
Transfusion Service (Director: Motoyuki Yoshinari),
Fukuoka Red Cross, Fukuoka, Japan

Australia antigen and antibody were detected in patients with PCB poisoning by

an immunoelectroosmophoresis.

The antigen and antibody were found in 3 cases and

none out of 115 patients respectively, indicating no difference in the incidence between

the patients and healthy blood donors.

— i E B B ERIR VY 2=
(PCB) HFEFEICEOTI, BRICHd 5k 0K
TREEMFIRESREIN TS, Tbb, PCB
FEDO7 b VT, TEMFRY A VRABEICE 25T
ROEXDBAEDLNTEHY, T2, PCB mFET
WEy bTR, BEREREEICE 3 AEBOLE
PHFINBFHRS BA SN TS,

HERFICNTYS, ZOFREREAZLINIEE
DRBWER, IAEEEICHT 2SRRI
THO?, Fi, FRENKEIROEGHY, M5k
oY) CROETRZEPBEINTHAD. bh
b, MEREICST 2 BYWE 2 RE T 2 BT,
FAREEOEEHE LA LINEFT -2 T Y 7
B (HAA) 2B UATCOTLLIRBET 5.

5 I A

BESH Lo 1 WAERE 12, 1971 EERERD
NEMMXEE 77 & &, RHREISKES 48 ZD5t
12582TH5. WREE-ONEL, BEFATE0K
B F BT RIS 8606 L THS. FERI
Nrcmikig, migsEEs —20°C WRFELI.

=217 U 7HE (HAA) 35X 0%k (HAAD)
i, REBESEEKEIEICE o120, BEAOIINE

B OBUEE, MESE CREARMIATAELO
BEFEIE % v b UL No. 8563 %,
HLinE TR B ERE B OFumE & L HUE 2 A
72, EEABERENE, NV 2 — VEER (pH
8.6, #=0.05) BIFWE LI 1 BERTSVCEHRDOIH
W7o A%V, 2mm BONL%E Smm BEICS
&, B 5 BEICHI IS, WM, JURONE
s, lom 2015V, 2.5mA T 1RRINE L,
24 R BRTERE AR R EEZ L TC.

MR R

Table | RT3, WERE 1254 KBif 5
HAA, HAAb @BEtE, 202034, 0/TH
b, BEERRFNEN24%, 0B THol. 75,
BRI 8606 & 1TisiT 5 HAA, HAAb ok
i, 2NFN 1944, 842 Thh, REREENF
N 225%, 0.98BThHoIz. I bdh b EIHER
Zks L O BEEMBFICK 5 HAA 3L HAAbDD
BRI, BFROENA & oNIShDT.

ZRIT Table 2 iz, HAA [GYiEEE OTERERK
FiRZ2RLIZ. 3EFH, 2R8BEHTHY, WIFh
b 10, 20 REPEDBEFEZFTHDIC. b D
FEFI O EEIERE, MEPERIFRIC OV TR—ED
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Table 1. Hepatitis-associated antigen (HAA) and antibody (HAAb)* in patients with PCB

intoxication
HAA positive HAAD positive
Group No. of cases
No. % No. %
Healthy blood donors 8606 194 2.25 84 0.98
PCB patients 125 3 2.4 0 0.0

* An immunoelectroosmophoresis was used.

Table 2. Clinical notes in 3 PCB patients with positive HAA

Patient H.H. N.K. K.K.
Age; Sex 12; f 12; f 21; m
Grade of skin lesion 2 1 4
Laboratory findings
Serum triglyceride (mg/100 ml) 94 140 118
Serum alkaline phosphatase (K.A. unit) — 35.4 19.6
GOT (unit) — 26 47
GPT (unit) — 21 43
Serum protein (g/100 ml) — 6.6 7.8
Albumin (%) — 63.7 62.0
Globulin (%)
o — 4.0 5.4
a, — 9.1 7.2
8 — 9.1 7.2
7 — 14,1 18.2
EFDSA & s ieh-otz. Fiz, 2B TIE, 7% HAA BHEETIE, BEZRICEN IgA ¥ EHE

MET VIR IFRT 7 5 —E¥DERZ2 A DI
M, NIURAT IS —-2TEE, MBEEOBRRZITERE
BERKDH Y, FEEPES 2w 7Y v mERR
B3 2 g A S s> oz,

& s

HAA 13, —RITBRIFFR D 1 v X DFRERE & B
TAHREEUTHELBHEHEINTE D, AP 54
R MEOBEER L, L2 1~3%HEETHE.
BBRBEKEE 7L 5 &, BERMX To BHER
23%ThY, HEREOBHER 2.4% LOBICER
DEN A ED LN, —F HAAb O BHE
12, BRMXT 1.0 BBETHDI2H, 125 ZOHE
HETIHRHINL»ON. COMBOBERKIES
DFERR I a0l

—~RIEZ LY OREIRE % &, ftilnE, FEEE
Zo HAA BEETIZ, BEHCHENGEI aTY
COOEIA LD ERA. T2 2, BERLETE

BPRIBEVESN. —F, BRL? OREIRL % &,
HIERE TN TER—RITRE S 0 7Y OE TS
toehb. REFITILD3E, EICIgA O
EFDAEDENBD, TD IgsA DIETIZ, 85
{AERFICRE RRBEXRORAO—I LE#ET 5
POEWEINTWA. #5T, MERERALNS
STy VEEER, b hARERERENLSOT
bh, BZLHLREXPHERE s EORFNGERGO
BEZRETAFR TS O» EHEIN A, B,
MBS X A L, RERFEOBHRITHVTIE, M
B B CTEEMEOENYBA ED oNTE Y, K
BT IS RNKERZ Y RT ARV A LN T
A3

LT ATERLIZE 51, Friend 5V 4%, 7kl
DT CIVEFHR D 4 )V ARBGUERITISNT, PCB fHiE
BTRFETRVEVRERZ A T30, CofER #
BWiCHT AEFI DB ERRRTEEDTH 5.
Tibhb, FESY KL B L, PCB HEY Y ATiX
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JFEREBOAT, IFOMMBEOELLNAS LD LN
. 3, BELYY OBk 5L, MEEZEDH
ERBTIR, BEMIROREENP, fREkoZEk
PHREDLN, BRFYPTRTIFRIA NI,
2T, PCB BRI 4 VAR EDRER 51} %
&, FFEC2BOEES L VBB 5 EUTFHS
N, YRTETEPERT S DEEL NS,

#

THEERE 125 BlitonC, Bk BEikEs: s i
WT, A-A LY 7HEBI Ok EEE L. #
ORER, TURBEEZ I 2.4%), HEEhHE
A ED Lo, EREMRITKT 5 JEE ki E I
BITARE, ARG, 2nEFhn, 2.25%, 0.98
FTHHDT, MERBFIKBITEF -5 Y 7HE
BLOTBEORERIL, HEEEOHCERDERE.
H ED IS0z,

12

X B

1) Friend, M. and Trainer, D O.: Polychlo-
rinated biphenyl : interaction with duck hepatitis
virus. Science 170: 1314-1316, 1970.

2) RBJEZ, HEOZEKAS: MiE Gilte 7 = =—

NVIEIE) ORERENERR. BB, 60: 409-
431, 1969,

3 FLTE, AEBR, WEEE: mERATRE
DOFEEZNI R, BESE, 60: 455-461, 1969.

4) Hirayama, C., Tominaga, K., Irisa, T. and
Nakamura, M. : Serum r-globulins and hepatitis-
associated antigen in blood donors, chronic liver
disease and primary hepatoma. Digestion (in
press).

5 /MBESR, ANER, BHTE, BEIEE, A
FERL, YR, HEEE, mATET: ke
= =~ EEOMKRFENTR. EHE:E, 62: 163-
166, 1971,

6) WHEEMR, WAER, BEEM: MEOKRRK
AR, EWBESE, 60: 539-543, 1969

T EXMER, FHGR, ABLE FER, kK
gy, FERERR BHEE, FEST AAEZ F53
A, BB IHEE, Rtk : WEi sy 3%
W E ORI b ICRBRITR. EBRER, 62:
150156, 1971.

8) Vos, J. B. and DeRoij, T.: Immunosup-
pressive activity of a polychlorinated biphenyl
preparation on the humoral immune response
in guinea pigs. Toxic. Appl. Pharm. 21: 549-
555, 1972,

9 ocHES, FBLTE, ALZERR: WEREE
O EEENF Y. BHES, 62: 85-88, 1971.
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HECBIFSREIOTY VEICDNT

TUMARZEZ R EEIEES (88 B RARESED

OB OB OF-E B OF OMH
A F =

Immunoglobulin Levels in Serum and Sputum
of Patients with PCB Poisoning

Reiko Sarto, Nobuaki SnicemAaTsU and
Shuzo ISHIMARU

Research Institute for Diseases of the Chest (Prof. K. Sugiyama),
Faculty of Medicine, Kyushu University, Fukuoka, Japan

Immunoglobulin levels in 149 samples of serum of 72 patients (59 adult and 13

children) were determined from March 1970 to March 1972.

patients were also examined.

IgA in sputum of 9 adult

1) IgA and IgM levels in serum of the patients were decreased and IgG level
increased in 1970. They were restored to normal range in 1972, except a few cases,

of which IgA remains still in lower level.

2) IgA level in a few cases with respiratory symptoms was less than 50 mg/dl,
though no statistically significant relationship between IgA level and clinical symptoms

was detected.

3) IgM level was significantly lower in the patients with severe dermatological

symptoms (Grade IV).

4) IgA level in sputum of the patients was not lowered.

HERZOMBRE v 7Y EREIL T, SiciE
MA4ASE3I AL D 8 HETORBEEBHEHL, 128G O
o, IeM B L8 IgA OB 2HE LTI 25, Z20%
ILIHE R, —HOFITIZZ DEE % follow
up UBT-DT, SENIER 4743 A TOREHEIC
DWTHEE 21375012,

MHEFE

BEEGIINRREN T 2 B U HERE T2 &
T, bERAIZS9% (B4, &£354), 13F%k
MWOPRP13E (Be&, RTHK) Tholz. £H£5
BERRATIE, 20/ 9 &, 20~29F 10K, 30
~39F 214, A0~49F 9%, 50~539F 84, 60F
UE28THY, INETIZ4T 34, 6728, 7F
2%, 8F3%, 9F 14, W0F24THoIz.

IR 12 Behringwerke #:84 Partigen % F
T, radial single immunodiffusion ik b, 45
I D ATEI AT TO2EBITHIZY, D149

ce

| OHIE R [Te iz,
Tk ASES~T DM, WABRE I BITONWT,
FEHRHRGE e 7Y R EIFRICE DEELTC.

i e

1. mFEsLs/OTY i

(1) mA FELD

FRFT45 3 AL Y 6 B TIRAIE L 28 flicoun
T, IgG 1655--414 (Bifrix mg/dl, SIS &
HRZEERT. DTFRSD IsM 127457, IgA 151+
71 Thotz. ORI E L THE LT BEALA
514 (B 434, 4 f, WFROEBEE) DEL
H#d 5 &, 186G THEDBMERL, [eM & IgA
TREEBOBD ZRL TN,

45ETH X 10 5 FCo 27l ieonTid, 1gG
18434628, IgM 186+92, IgA 286+100 TH b,
1gG & IgA T L, FRRIRILRL TS
WL Tz,

)
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Table 1. Serum immunoglobulin levels in adult patients with PCB poisoning
(mg/dl, mean+S. D.)

Date of exam. Cases I1gG IsM IgA
Mar.~June 1970 28 1655+414* 127+ 57%* 151+ 77%*
July~Oct. 1970 27 1843 +628* 186+ 92 286+100%
Jan.~Mar. 1971 9 1516+£471* 2254£103* 253149
June~Aug. 1971 13 1571+341* 1854 65 203+ 64
Oct.~Dec. 1971 24 1586+ 604* 1724 88 2324 70
Jan.~Mar. 1972 29 13404447 166+ 91 206+ 97

Control 57 12434329 170+ 54 207+ 96

* Significant increase (P<0.01) compared with control
*% Significant decrease (P<{0.01) compared with control

46 1~3 HD 9BITI, 1gG 15164471, IgM
2254103, IgA 2534149 THb,46E6~8HD 13
FIik 1gG 15714341, IgM 18565, IgA 203-+64
THh, 10~12 D24 HIT1: 1gG 1586604, IgM
172488, IgA 232+70 Th-o7r. 46 FEICIIBIaEES
1eG OEIMPBR LN BIEINIE, 1~3HTIE IgM 3
BEIML Tizps, IgA iRIEEZETH .

4THE1~3 BD 2961 Tk 1gG 13404447, IgM
16691, IgA 206+97 T, W3 & HICH LS
Roishole.

RIT, FEERS & ORI & B fE s n 7
Y UE & OBEEIC DTS L.

FEERTEEI—-TE D406 CiE, 1zG 1599
+520, IgM 183+85, IgA 204+91 TH b, WEEN
D THITiE IgG 14334433, IgM 104437, IgA 155
170 THHT,IgM 0A I —IE LT, VEED
EFSEZET U T, REEERICE L T,
UWIREEDII LAY, B2 BoNgin 24
BTk 1eG 1603+439, IgM 198-+81, IgA 201+
9Thbh, ERPET S 296TI1k IgG 1622 +366,
IgM 15590, IgA 196+94 THDT, HHEFES o
TV EREBREVBR L NI, 2 E R OER]
KONWTIHEEEREDY ATRND b, INEOWIT
DT OFR EHIEROFTHART 5.

(2) /MR (F2)

4SEIE, 440 1H0E 1gG 500, IgM 60, IgA
40 Thh, 6~8F D 55D FHEIE IgG 802,
IgM 78, IgA 34 THYH, 9~11FD 3FOEHE
& 1egG 713, IgM 98, IgA 20 Tdh-olc.

46 iiE, 4340 o FHEE 1eG 893, IgM
173, 1gA 128 THYH, 6~8F D3 HIOEHEM L,
IgG 1340, 1gM 137, IgA 139 Gd-oiz.

Table 2. Serum immunoglobulin levels in
juvenile patients with PCB poiso-
ning (mg/dl)

Age |Date of
(yrs.)| exam., Cases 1sG IgM IgA
1970 1 500 60 40
4 1971 3 893 173 128
normal* 929-£228 | 58+17 | 93+27
1970 5 802 78 34
6~ 3 1971 3 1340 137 139
1972 2 780 116 84
normal* 9234256 | 65423 |124+45
9 ~10 1970 3 713 98 20
normal#* 11244235 | 79433 1131460

* Normal values quoted from Stiechm &
Fudenberg®

47T ERBEE LI 6 ~8F D 24T i3 IgG 780,
IgM 116, IgA 84 TH-o7-. Stiehm 5% DIEHEE
LHRET B &, 45T TgA OET 53 2 TH 5H5
IgG 3 PREHEDE DODIZ. 46481 6~ 8T R
T 1gG MSPRE. ET0, 46 FELBRHTE O/ NET
IeM REEOEAVR LN TN S.

ks, 45 AERTMEBICIAE 0T, 2ALLE REZE
DTHELUVE S DI Tid, MIRIRTTEL,
B srn 7y, 3 LD 8 DB~
i, D) DLEREZTRUICE OVHDI2H, BRE
B CEE T AERB RSN TW S, I2ii—RA
BLOMNETIE, 26 IgA & IgM DEEOHA%
T H OWBHOI.

2. M %

N AT AER T BRL BELL T HWE Lz
W, BRGOHETED LU T 3. IgA ORED
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Fig. 1. Serum immunoglobulin levels in
ten patients

Ordinate : concentration (mg/dl) of Ig,
abscissa : months from the first examin-
ation, n: normal range, solid line:
adult, dotted line: juvenile.

(Lowry BCHIE) g sH (IgA/T. P.) it 13
%TdH Y, Albuminizxis s (IgA/Alb) 3 2.38
ThYy, IgG & IgA L Di (IgG/IgA) 120.58 T
Holz.

% 2

HEREISERRZRUBVEAV DY, ERS
DIRES U 72 203 ZrhiY 40 96 W IBHERE S O
K% B9 2 FREER 2 EY, TIoHEHhORER
TRERIUFRIROBEEDBED N T3BY. bbb
EREEEQEE L LT, PCB itk 3 &&% - fifl
BEREOETOTSEESEZL NS,

—75, 1Rk OFERENR B B s AT
BWTHELHN 25D 5 4 OTH 555, BEBWE

aH

BAICIBINT, PCB itk 5 S EISRs#E s T
BHY, HERZRBWTE, £58B IR
FFERD—EEL LT, MBS IORERDRE S o
TY) o OBREBBRELEZELLND.

}2EMichTz 5 Bx O BRERE TR, IE 1eG
{EORERNDS, 47 FELREO A% B £85%8
CUTED bNIH, thid, REEZOEIC, RE
T 5, &AVBHICEERT A KBRS HEET IR
BThH B Oh Ao,

M IgM ik 45 F£0 FRERICBEDEHE 2R
LTV 32, Z0RENL, —BRERIUEDOEERR
Lich &, FRBIELTCVA. [ IgsAEd IgM
LEITARORKER EOTVE. REST A5ER &
IgA DR, 2L ET & OBIEICONT, fEkk
DEEMR SN T 207, FERFT TIIHIC IsA
OBPHBRLNTE D, BINRTEETHDIZ. L
DU, 45 EREO RARERMTIE, WRBEERLT
AEEBEOEMER RUTED, 46£LEE EFRRICE
DTS,

WEERZEru 7Y & b IRRBEROFEICL >
T, HEFNEEZRR Sk o103, FREER
DI 24 BIFRTE, IgA {H 100 R 8 O 3HIT
50 LR Blix redsol- itk U, ERESEREZE T
52980/, 100LFD 3 DAS5BIH D, 5528
S0 LIFCh2Tz. FIZRAD 1B X OUNR 2T,
46 & ATHICEST S 58 IgA OEREZRL T
230OMRELNI. IgA BEBARENTY, S
DET2RT T ENH BB, HEiEicd 5 EiRe
EIDERTH 5 T &S BEHLL.

WTICE KR REIIA L DR, 3 C S
EH2EREBLTWADT, RERHIGIMIIY
R OGN H O TRERIICEE LR &
FHET. ZOBBYIITY 5 BB OEEE,
LIZREDIZ Y, 1gG % IgA OBEHE IR L
105, IBERBRACAEEDTHIERELT, &
BAEREAAL LA TG EBA N BYS, Disl &
kB MERE T 0 T ) v OBD R X 5 2%
1bid, REBOBITIZEL Thigholz Lo The
ThA5.

I b KK EBREOBEIE, IEFRL D L RFOD
W IgA PEETH 3 L bR TV 50599, XS
FowgEm IgA O, 1gG B X ¢f total protein & o
%, FEACODWTORROEEG EHETA &, {r
U5 IgA JHEEIIGEMLTh3. 3Tabb IgA/
T. P. AR T35 13 %, Falk 59 OERA
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6HITOYENE 1.5% ThHh, Tz ERAD IgG/
IgA 1 Keimowitz? ¢k % & 0.72, Tomasi® itk
5 ERIT1THBH, KEFHTIZ 0.58 THo. &
78 EABERUIE, Eflick T, RFRmE
BOET2RRT 2 RIEED Shizhor.

T & 0B

WERE T2 8 (BRASI &G /NR13Z) T,
W RERE DI E UT, MERE I n Ty %
W49 BEEEL, F12 RBEEEEEO —IEE & U
T, RABRE 9LV TERM IgA ORE %2172
27,

1) ERF TN T, BRI T
i IgA 510 IgM OIET, 1gG DN X OEE
FRVED 5NIHS, BIFERBRRFE I/ v T Y v e R

SECEBWTIEREZRLTE Y, —, O 2R
Tid, KEMNZRFREOHHZTRE T A2 RITED 5
NTIZN.

2) MIREEROTE S IgA EEOEFRE, B
OFEANTL > T HETENEEZ X Roh ool
5, fER% B35 29 flp IgA HO T EN D 08
ZUVEFDA SR,

3) pERER & BRIz, NV EEDS 0TI IeM
OAFBITUETL T,

4) BB D IgA R{ET LT hols.
% mt

1) Falk, G. A. et al.: Immunoglobulins in
the bronchial washings of patients with chronic
obstructive pulmonary disease, Amer. Rev.
Resp. Dis. 105: 14, 1972.

2) Keimowitz, R. I. : Immunoglobulins in
normal human tracheobronchial washings. A
qualitative and quantitative study. J. Lab. Clin.
Med. 63: 54, 1964.

3) ENMEEEfh : IE B Y AR EEEOEKD
125 U EBRITI. BE, 62: 150, 1971,

4) Stiehm, E. R. and Fudenberg, H. H.:
Serum levels of immuneglobulins in health and
disease : A survey. Pediatrics 37: 715, 1966.

5) Tomasi, T. B. Jr. : Human immunoglobulin
A. New Eng. J. Med. 279: 1327, 1968.

6) Tomasi, T. B. and Bienenstock, J.:
Secretory immunoglobulin. Advan. Immunol.,
9:1, 1968.

7) Vassallo, C. L. et al.: Recurrent respira-
tory infections in a family with IgA deficiency.
Amer. Rev. Resp. Dis. 101 : 245, 1970.

8) Vos, J. G. and De Rou, Th. : Immunosu-
ppressive activity of a polychlorinated biphenyl
preparation on the humoral immune response
in guinea pigs. Toxicol. appl. Pharmacol. 21:
549, 1972.
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HEBELCNITIREREZOHR

REERLZAAN #WWELER
& H B

Fasting Therapy of Yusho

Motoo ImAMURA
Tsushi Clinic; Goshikicho, Tsunagun, Hyogoken

Twenty patients of Yusho complaining of several neurological and dermatological

symptoms were subjected to fasting therapy for 8-14 days.

This therapy consisted of

absolute fast except water for 2 days and of feeding of fruits and vegetable juice during
the subsequent days. Occaisionally milk was also supplied. A dramatic effect was

observed in some patients with stubborn headache, bronchitis or emesis.

In general,

fasting therapy was effective against neurological symptoms, whereas dermatological
symptoms were rather resistant to this therapy.

JHIE DIREEE 10T BB E D2 BIEDY,
PRBIEIRASNE —HREEL, 1970410 A5
1972425 H & CIHIESEE 20 AW U T sAEE 2
1L, FHE LOFRER B OTHRET .

B B X

20 NDEE % HEMX BT g, bt
R1ZA, BHEES A, BRHEIA, EBR2ATH
3.

P 8 A, M2 A, FEFRI6T LH S0
FETT, 200 ES L HRERD BE L Table |
WA,

HREER T8 S AL EE 2 D 50BN H 5.
—EZEOEMIHXREE, LEN, BECLHL
TEBOXBEHRAERITIV, HEEBEE, Bdbs
Ao Dl T, BREZ OficEBEORERHFELL
ZEIFHERGLL EUTHRNT . By E EHNaHE
H, KEANOHE, B, 8%, @) A5
JOEARHEBR L TWAF DA T 5. FioEHElk
D80 % T eI BRI T 5. EFIR—IG
R (12 2IE) 25 60 ETOHEEL, NEE
UTEBSBRBATS. L LI s—RIEIGIT
ADIELTYH, BEEOREOBOGAREE (B
TR AWBA D C EMNT . HIERE ORREEH,
BFGe U T L T AR R R LI D 1 H00
Thotz.

HBABROBE

(1) #RaT (EEHE 02828 (PHE
D 1/2~1/3 Cal) 5% 3.

(2) ARG, Wk, E51B0TRE
10~15H &95. HEREOHAR 8~14H (¥
10.9 H) THholc.

(3) HAPEOFD @ 2 Hi K2 1 HE 1500
~2000ml 52 %.

(4) 3ABY Y Y2 -2 (BEOEHEERED
B » 200ml Fo1H2~3AE5% 5.

(5) #HAOEEPBELT, AERLOBLVE
P, BREDD HEOVTE O TNAFITE, a3~
SEHBX Y Y -2 EMICARP H, 2@ 200
ml Fo85%2% (8.

() BEBLSEIBEAZNH B, YHLTSH
MTH6~8%, I0HE TIOH A%, 14ARKETIL2
DRI THS. SHET I~10B L35 Hix, @
H»s #i% FIEU BEETNETHAH. 20 ADHIE
BERIEBIELIZEEZ—AL sl

(6) K 1BBICTAIRE54, ZOREBDZL
BE, 2HCECETATI I REBRISTHER
i

(7) ERMICIHRER, YRR, BKERPETH
KICRETRERT. BAIZ1HEY 1800~2000 Cal &
g5,
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(8) Wmagll, EAYREU T, FICGUIZEN
EE) (B, &), FhEEEE, TLv, Balar
PEEITTTS. ARSHEARPELERI~4HEET
;5.

(9) #AEBEED 80 % KNidiE& 2 H B A [Tl
HEEPHFABY, HERBRAFZIILIIATIRIEI
» B FHicit chlorpromazine 12. Smg OF FEH»
7725 Q0 AH2 AiKfTeo12).

(10) BEHIAWEBAERES 2 1 v BAlRE
ih.

(1) BEPEI 10~ISH &L, BEE&S 10HE
{HVITBAERRL IBEBREAL T

HRBERLHZBEUTOZEL

(1) Bk L 5 iR 2 HHIGTKREBOEHNE
VHES, BABRPHRA S, ZLBBELTIL.
SHEMBRIM»A ST RRERIFELD, HEZS
B 5.

EES~6HIBISS &, WHOAREEEFT A

Table 1. Survey of 20 cases

BB REAOHEFEND B, ChiZmETIR
{, S, BUHBEAMAOEOBERELRG (—)
T3 (B BETHA. BHE, Egtmteasic
XA DEBDNA.

(3) #& 2~ 3 HEIEFEVHS O ETHEMm
i () Thb, BBEHERILRLNS. 25
WHYBRIE D IR R IET 5. Chiedrs AHh
HEAFIZ 1 AR ootz

(4) MERE I HRER (T, HE, ik,
B, LONUR, RS RERA2ENZN,
HA2~3HEIZ—BITHET A b5, L
PLA~SHECA X HRXIC, BV 320 IR,
HERUED 2. ERIBfREEEL 2 TLEARK
Te D TEERERT B8 H 5. —I5 A IR
MR EAEHEEL TN DI, BEREEFRLIZES &
o7z (TIUIESHFI LT 2).

(5) FEERE 1 HOERTIIEE SRR
sy, RE, BRILE, BAORM, MoEa,
BN OEGEDIERI C LR ICER L, BEHS

Case [Seve- Ageand |E25(ing| Body | Body weight Cke) Blood Pressure | Clinical effect**
No. |rity*|  Sex (day) | (cm) | before after before after | Neurol. | Dermat.
1|l mj 32 9 10 161 47.2 41.8 110-70 90-60 ++ ++

2| m | 34 ¢ 10 153 52.3 47.0 120-75 92-60 +

30 m | 28 ¢° 10 155 58.0 52. 1 105-70 95-70 + -
41 m |25 ¢ 12 150 50.0 4.4 120-75 | 100-70 44 +
5010 | 23 % 10 163 49.0 44.1 105-65 90-60 ++ +
6 | W | 46 ¢ 12 150 66. 8 61.0 125-85 95-70 ++ +
7| m | 26 ¢ 12 148 52.0 46.2 110-65 90-60 — -
8 | 1 | 22 ¢ 10 154 50.5 46.0 115-75 95-65 + +
9 | W | 25 B 12 160 73.6 67.8 128-80 | 105-75 +4 +
10| @ | 23 3 10 174 59.0 54.2 110-75 92-65 4 +
n 1] 17 3 8 160 44.6 41.0 105-60 90-55 + +
2| m | 47 ¢ 14 156 62.0 56.0 130-80 95-70 RENE +
B o | 22 9 12 162 60. 4 54.5 115-70 92-60 SENE +
4 | m | 40 2 12 155 52.0 45.9 130-82 95-70 A+

15| m | 50 2 12 152 52.2 46.0 135-80 85-50 44 +
16 | m |21 ¢ 10 166 53.2 48.5 120-70 85-60 ++ +
7oy oe 10 152 51.0 46.2 105-70 85-55 + +
8| 1|19 3 10 169 55.2 49.0 105-70 80-58 + —
911 |16 ¢ 12 151 47.0 42.2 110-80 90~72 +4 +
20 I 39 ¢ 10 147 42.6 37.8 128-82 95-70 4 +

* Severity was judged by clinical symptoms; II : severe, II : moderate, I : light,
** Clinical effect, -+ : marked effect, + : slight effect, —: no effect.
No. 1 had twice fasting experiences before this time, No. 2 and No. 4 were subjected to

another fasting therapy after this time.
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TT. oREEE SERORBERE ORI R s R
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(1) MERPEE L CHET S &, ROLSIT
B 19 ATEHZRIZ S % &sh, RBICEPHWS
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(2) FEIERZE EUT RA BEi, B89
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THEEOENVS L.
58 1 (3ERE)
gl 1S
wHH 4

(3) 6 PIITONT RS OEB 2 AT L T2ds,
WIN A B HINT 2RI RR TR, bbbl
RI0HPS 2SHTAT, ZORKBIEIL, 40~
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o Fast «—i—» After Fast

FEOLON, EHES FTH ©®HE, #
W, BHRUBERPHRATARLUL. BA
2HER, < TOERISEEL 2,
4HBEX YXREREELURYD, T LKA
EORSyEETCEERLI. BR 12H

Fig. 1.

0 10 20 20 40 50 £0 70

days

Serum triglyceride level during and after fasting
therapy.

Ordinate : triglyceride level (mg/dl), abscissa: days
(0==end of fasting),
Number of the line: case number of patients.

C: control (a healthy person),
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5. —HEUR EV S BRI Rl E BEAH O KEH
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RVCEHTHC LD EOERICE A LEDILS.
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W. J.: Storage and excretion of DDT in starved
rats. Toxic. appl. Pharmacol. 4: 89-106, 1962.

2) HHHE: WraFomKk, Kyo BHCE. K
REEERMESROGH (1971-9-14),

3) REEE—: HEEIKXA2EAR  BLY 7-
BHC oiRicBEd 2 RZRMIE. RAEH 21:
1-9, 1972,
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#£5), 1969.
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E5), 1971,
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BLE D 2= — )L (PCB) DFREXCR(ET
&= EB % (OHP) O ¥ &

ISR R
G s & i

Effect of OHP (Oxygenation under High Pressure)
upon Elimination of PCB in Rats

Ko HavasuI and Hiroshi Ooma

Research Institute of Hyperbaric Medicine, Kyushu Rosai
Hospital, Kokura, Kitakyushu City, Japan

Hexobarbital sleeping time in rats was adopted as an indicator of PCB elimination
from the body. Female Wistar King rats were divided into 3 groups: (1) Control, (2)
treated with Kaneclor-500 (30 mg/kg p.o.x1), and (3) Kaneclor-500+OHP. OHP was
applied 3 hours every day for 22 days by putting the animal into hyperbaric chamber
filled with pure oxygen of 2 atmosphere absolute. The recovery course of sleeping
time reduced by PCB was not influsnced by OHP, indicating that OHP was not effective

to facilitate PCB elimination.

Wb AmiE (PCB HiE) OBEBELLTE, &
BoEwEDE, BRFR, BEERLEVEA BN,
—ICEIR 22T T 55, R BH0 B BEDd
FRINT VL. bRubhE »RTL ) BEBRE
(OHP = oxygenation under high pressure) o
T AR, T &% OERIGHIC LTI
LTWAODT, th® PCB OERNEEED BT
EBMIERLTA L5 EBo1.

OHP 3BEET, BNIEN & UTHEE (8K
W, EBIEFK) (Bennett and Elliott), &i:—wR1L
RFEPEE 6k, B8), BSEREBYIELENHIT
S, HERAEG & U CIRBREES vy X, B
E, BE (W) &35 5. ZOE»ICh EREs S
OEHEYREICTT A GHEPD Y, BERELLT
¥/ Fovs RERE Sbitd SMON 123 $1E0s
HBHEWEIh (BAR), oM bhbhoEE
TEMRHOHERL T, COX DL EDS,
OHP 5 PCB G, #HITEENE X IZL 20
2, »BV3 PCB B OEKR ML EFsHE 2 K
BLELBWH EOHRER2 S 0T, COEBRIRETL
7.

PCB iz X 2 HEEDRE G E UTE b $iUz0, BF
DI n /- 2 REYRHEHERFETHH, ThirpE

BRI CHIES 5 1Tt T » 1 51F B hexobar-
bital FEHEEOERE 25 O L Ebits (b
e HR).  X-oTHEIZZ ORBHEREIS % kP
PCB LD E UTHAT S C LikLiz.

£ B F &

SEENB)Y 11 Wistar King Rl 5 v+, =
BRIRRGAAEDS 100 g RIS ORER L.

PCB : LTt ha 2 a—ib 500 @ 30mg/kg %
TEFZGEABALIL. BRRKRETINDTT 7
7 I AT 15Smg/ml OREBRBRZIED, &8V
YFTERICEALT.

FRELRRIHIEL, hexobarbital Na 130 mg/kg g
ERBEE R, Y R DD b HREE T OB
% sy BEAUTRIRIL 7.

OHP DAr va—-E LT, RBRAARESE
#22y (B 85cm, B3 224 cm, TiHERES 20kg)
ORI EYZ AN, #EEEA 2 10 08% K285 E
(atmosphere absolute = ATA) &7z 3 L 5T hnE
U, 2 ATA % 3R LI R, 30 001 T BUE
UFERRT & 5 Lic (Fig. D.

TERRFES 28R %T22T CO, D2 v INE
H2HY, 2 7ARERIR2L 51T A, i
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<-——30—’!
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Fig. 1. Schedule of OHP

VI DOZ EE» S ERHEEL, v FOETEBELO
HERTTRUIC. OHP 3EHARU KIS (Fil
10R) BIOKRT (FEIB40) L, v FOE
B X hICE BEERRL X HBDI.

= B R B

Ty b 240L% 3L T 8T DD 3 EER VEOT.

AE L REE E0E)

BE : PCB & (b4 2 uw—J 500 30 mg/kg FM
#5)

C#& : PCB+OHP & (##% 27 w—FE, OHP
2Bt 5EE 1 22 HELE)

CE o OHP MBRHZINT, MEHRDEH2E
B45L, DWhAZOHMOBRREFRIRIZEL, MEH%
OFEHER § IFH ThoTr. 3B FEBENR 3
Fig. 2 0X 53 tA Y FAUT, PCB o 2%},
OHP DFE LD A T &1 T E/L.

g
160

140

120

wot 4

8] 2 9 14 24
day

Fig. 2. Increase of body weight of rats
during experimental period.

A control group, B: PCB-treated group,
C: PCB and OHP-treated group
Ordinate : body weight (g), abscissa : day

A, B, C38it>T, PCB #5571 (3 HED,
2H%, 9H%, 14H%, 24 HEO 555 H hexo-
barbital prEMSEIAIE S 207, ZOkE, PCB
BEAE 3B 80 DAL ORRBME 2 RL T

min

100
F‘I/]\{A\_\{
80 Y B_..o--" <
| L"“ /'{ """""" O — -1
\Y T T T C
60 '\'l“ “," /,% ’1
Voo
-\(/_/
0} i
(‘) 2 ; 1.4 2‘4

day

Fig. 3. Effect of PCB and OHP on hexo-
barbital sleeping time.

A: control group, B: PCB-treated group,
C: PCB and OHP-treated group
Ordinate : Sleeping time (min), abscissa :
day, vertical bars: standard errors

%5, PCB 2% ¥7:B, CETI, 2A%KERE
HEVEH IS T b, PCB SHRNICE L TE#REh 56
%, 579 {ig-olz. T OEHT BECI2 iR
U, 24 HBIIE AR E E L2272, C Bz OHP
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(Fig. 3).
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