O EERED D U, BICEORRFCONT IS L Aok, TOMKRLLT,
BARD Lo BREE L,
© WRFOMBAIKEWHLE & S MRS b (FE, KD, B, EH2E, U1 ARE,

WEREI)WELAE>TnD, '

Lnl, FEOREOMERMRT HADICETIO L 5 2 BRAFKEICKT S & b
b2, Frves L HEEDAN, 3~5EOMBORIERMTSHHEOL L bREM
R 5. A, REGOME L ERT 220CH, HRATTAE IS E bRV, B,
4=, WHE, 1%, BEOARLOY RY 2 2 b F - ABTORRO BT L bR
TepHY, COLIAETavs b F - aORLO-DEBRETHRFCEMIL LI L
MTELRIC D D,

® 7oy T CCBEBRE, BEATCRALTNLOT, BHERORRL, 2

BERLTHDH H,
® WHTONBE, HHAY+HCH %o BEH5D B, SERLBATE, AFORRFIE,

ROME D IICHEI R S 05\, KT & LTI (BRI BHELDOC & SEET

5h, TOBAOEERE, HBFAEAOHELELMLL LKL, RLONBEBO S,
@® EEMICARIMEEFEREZROBAET N CEEMEIC L3 €~ (BRI T b,

PE A EEEOEERBRICMA LT AnE LT, ChEdAEORRZFCA LR BEx

(AR OTHL (BICHEELRTY, COBRKOREICOHTE, RPEITL),

OB E LTRAEORFCONT M RT B AEHD D, |

Fofl, Whne & T

O M, BEAOHDCERELTE, SREAKESAABEORARRC & bD > THNT

DREE LT, ¢hhbRE, R4 EBRAET CICOhBRE L4, SR,

BRI RINAD TS5, Lil, BORKOHBAFRFEROLIRERTH

Be bROIAS NCEEIH LT KT DA B HMA LV, AXOLBLUA O EEEN)

G, HABEBRLTOBEEC AL LELEROC OMORTFBRL, FROEH

Ko CARBMEECTHLO B LFRLENERD,

@ GELAG stall (LIERE, BABESEEAEMKANL D THD, W OICHT 5

EHBE LT CRETF LEFHInE RS,

RIS, B EREORIKAICE > T b & 5T hE LA THIC Lic, HFEMN
Bk Lokl bhbbbd, TRABENTS >AOITORELCLALEDHRENTD
%%,

SEOHPICE LTl HEEHN SRR, FAEEEROERICERHT B,
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101 (&)
JL 841 CHEN LR~
BB XBER L - SBBEROM WL 221 2,
KALFBEC T S X4 Y a —~ A O
1L0OA1TH, 2HEAERHOLS, TNTHKALOZ &, BEREBICOWTOEK 3B
OBELT RO L, LUESE, EENEROTI T OMPIRTS L X SRIIED
TERENTGE ERNEIMBT D L, 2E 2T oA, HMEORIL,ZkE & R
A DFOBEREFETDH LD, TOFROMIPWALEELIFR s> TWART TH o ke
HOBTH, BWAREBEROLDY, RANCHBEAB TR bhiv i 2RI
r%ﬁ@févko
TmZE e, BEEASEORBHEEOMNL Nk, L ArEE 4 AR
LAl EhboRATYRERRMAES, 0F, -voBE, REWERF, ThCHR
“HERE Lk,
ros2 (1)
REBRTF A TPHEFRREASL ORELLROBMEST, SBEOARKDOWTIT
LaEET D,
10,3 ()
AHHEE L E L TRERICE L, & HICMisnAICHE %M o
BHHOS 1E#RELESA DT WO TSEABRE, HEN, $26, £3EHIY
FIRIC A B DO TEB T AV, ¥MELBRT LT 5,
104 ()
K TR EENEIC TEE, RIWBRTHoZ 44 0 AFEA D, AVEh
HBNRTH of,
CEABERTR Y o TR AC & EARNICHBT 5, HEMMG 2 5,
BN EOBEAMA LR TRV v, BEA " =b ok, T H L rvOBNE
el adok, BEMAETHAFEE, TXILABLTWEEOHREDS o7,
HE AREaf, TARGHEEOHESCHAETOD D FLOWTET, TOb LEFH
DHREEEMSKICE LD B, GRAFEFTICRT,
105 (k)
SE3 0D L VIBEXSEEMAETKC (N LAEOREFXVRBOUNAER £2 7 &
25, MR EEOBUELST S, & LTRCKMMTONS, HICHROERTBICHD
AN O 5 B OB AT £ 3 %, microwave kAN TR L — ¥ — i £ K
FER, BAMEMROERE S AR THEERED 2/, K TREHSEORFH
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525 C H A O BRI LA U OB & BTG O B s AMBIC D TR, 2O & 5 23t
RETPEOREMECH S TE Y, FHCRETHL 9, RIS LCRETI H 2%,
B, RECHFRBES 0, ﬁ@%ﬁ%%m%ﬂmﬂﬂ$f4mwmmﬁ@ml00
ﬁ(lmmo)SWutfééoﬁ&#§<Téﬁm%@k55# R ORI R 9
H’(bﬁét LofEs R0, K []%’E’C‘%V\ft@b’l Nature Sc:cnce ZENBDOIREAEFT N
T@ﬁwm:t —THABTETH ok, Chﬁ*l&ﬁ@&C#f FCHMBREED,
EBRFICEG LTnLEDTHD 5°¢D@%¢$@D%w%mmxu1m&m&@m
tC&ﬁ@&ﬁ,%ﬁmKC%,cb;b&t&ﬁféémﬁmamo¢aﬁﬂﬁ%
CRBME AL E BICE, TOESHEOWTRATABERDS 5,

PUE, BETARAE & A L ICI M v ARSI ERERLC OV THRAKHER, bhbh
ORBEREORT b, Tk, COROCHELZMIBE 1 3 BICKRSTT2EEBHHHEN
—FRET A EFHET D, '

106 (K

Y4 B ¢l%%ﬂ%%%ﬁ%ﬁﬁﬁ,kKﬁKTﬁA_H@ﬁT$ﬁ%mﬁxb*D@
WHREDBOREFMEIN e ChELREATH B0
%@@&ﬁl%ﬁ3oﬁﬁﬁ(%%,E%%&@ﬂﬁ)ébwlﬁﬁﬁm&ﬁ B
o £L LTAMOBEEBRNICHATHADICI LD LT ~NEh, AMOBR
OHBER DNTORBTH ok COMERNTHHEIHHELAZ LIS >THEL
A, LREERE L DIBESEWEOBRER T,

XG2S 0% DIRESETH 2 BOME, 2 EBBLOK 2 A LHATD
Be HETHEL bhiv, 2HMOBEOSE 3 00MKbik > THRLAEB %
Do ABEAEEERNSE (SRCHRRFERLOT L TREABHREATR o %,

107 GR)

RN AR, FEREEOBRNERAERT b, ERTIROTEY, B
OFYRELDWCHBT S, THAXRZAREOIOTH B, FERIC o <& 2 v -
YHBRCTYLTEE LTw 00 MAD o, BEFRERD ¥ L

Y LHEFSRECTHEIMOBE, H40ASHARETANESE Lok, HIE
BT IR Bo Bk - BN RILHEAE _

C O3 BOBEKBAE, FBHRMSEOLEEA DR T b b RO B 4
NEBDTH ok, HKOF LA bhbAE b OMIEHnARRICE ok & 9 Ko
COBEEAREOBOLFERRICERTHEANDNRITFENTS S,
1078 (%)
Yo PRI, %ﬂ@%&ﬁi&%ﬁﬁ?%@ﬂ@i%mﬁﬁ%ﬁﬂ IFROFELBEDT - £
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CERETIL O, RIUOMBAMBERELCWANZTRELOLIECH N EHLD
WTEHERETRTANLLTE L, BENHKI —AIRDORRAEH ok, thd bIlAT
LT DT MAKS WO b MR % v, Bk b BARKRICHY LEEREL A
Y. | |
KFH BAOEHGRS . TRAFAEALEOL AP ERANAOh, XHEOLE
OB ONTHNTHD &

SREEER  ESRETRYORE (533%)
REMME WK CEEE LT - (45%)
RLBEE  AFCHISAEME TS, AEEDE L OER LT, (57F)
o OEEE  MRYONE. —HEKICHIND, C(s57H)

Yo EREFEORE, %ﬁ%ﬁﬁ@?ﬂ%%’%@%o S BE, X@EmK b WE
BB hEERoNBREEHEARE N,
1o0,/10 (R
JL 782 CRE 8K45 FHAN
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1.

2.

3.

o UE EHERAE RMETFORM

WD B DAE S DR | ,

FE, WTHRASMEE T, BICEATE, 198 LEREICEZEEHORS MM
BEEEEABLTH L e 2ok, LL, TR, BTOLORMITALEN) DR
L5, PREGSEC T FICE B, AMOBEKXE CHRTBERO LK &b,

I FRRmaigiRo LRl (P Fia)

0 EFEMBO LIRS (6 w)

0 Jk ER VRIS (4 HANE, HaE)
o9 b, I BAMOEOT 0 %% 5D, LEldThth2o%, 10%THh, Thb
DHBADESHAED 2L, EES (T) EARCEM 2B EL > PE, BERE LD,
?&bé log M=k logT

3 M= Tk

2%h, 1OBOBLBESOKETHLL, KEBECOBEH, 4~6Tdb, ThIEHLT,
0, Moo, @BdHMry 7 FTERERT &V,

THhbb, BOEMILAORAMORGHIEN fcdd, M= Tk T X H@IEHTHICH »
THEM U D TH D,

HARIC L B HRAEDE

BORATHRBI I >TRESL, FAEWHOBBREIFEHAE (Lyon France ) OE R
FeREAELLCRAFT Y7, PEREHMET M08, TORKEHRIYZM1D D
CéEH ok

WA, 4 ¥ VOBO 1/ A B NRENOBTL A5, ChdldEEOFRKEI2 0T
bh, £4 T, FROBHIL b OHENEHFE W,

L AEBOSWIAE, WRTL yHB L, TE(BHCKRBE), 77> A (HLCTL

—=a ), A7 (BRIACHERE), FhEH ) TEOX . 79 4B CH b, PE
OREROBEITWORD, 75y 2QBBRELE V) Y TEO—-DHIA A VRORY, Fa 5V
FEORBERFEORPCEENSY + 4~ 2 (Phorbol )DABE IR T D, 4 7
yOEHEBOFKET T RbE> Thin, '

HEIEBEER

CDLICBRICL > CTROBEPREZLETLHE, OAMNLZE, QTOLMOERE
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m@ s DOBEL RN, RIEDL D, OOEEBEDE AT ERSA T b,

_:{ﬂ&ﬁ%?émﬁ&bf ARAOKE~OBROBOMERD S5, BRI, it

R ERLICHE >C, BRAKSHE, @RS L, HAKS», KB, BB

RN B, T DT B, BRACKEOEZEBRIC A UL >C, BdE 2701 MOMO

-@W%ﬂ?%t&&%%bf%éo

GAR ﬁLM%T@iEEE%ﬁéT%Iﬁ B4 w0 o B0, 508 H T B
@Aﬁ@ﬁm_f&A;b%s0w50%%ﬁm¢&mqcn@,ﬁb@&&@ﬁ@ﬁ%?

b, BEOMRLIALLARKENWTHSH S,

B, Nl U B, WA S ORBRET Ch b, MTHLELBEQKROMIC
B, B RIBEEAD B, ' | ”

BRHEEHABOS & S EHELRTFTH Do WERLIARNZECKBHAS w5, FEFIC
BMS R (L BEFTORBBHSBT T 2, HHA, BEAIO, ATARNBARE, &
B, FLERDALDANE VI EZOHEEND 5,

CERTEE

FRTEOREICH -, (2 TERRIC L 3RS ERICID > 70 AL, HiLE =

CAEEBEBARBEET > Tnd, ¥ Er >~ (benzollpyrene ) AKPICKER

5.

HIET D, BEHRI2, 4, 6 ~TOEMNCETCDD LW B AL YWHEBB>TEHD, 1 2) 7
DA< ETE, R THOBRRE L > CKE (~3%¢) O TCDDHEICE AR, FEOH
XAV R o | |

Las L, SEWEE, M6 EATEEYRT T v, DFEP= b ay T v (nitro—
samines ) HEHBHRALEEL T, XEHES LI OIC Ao TRV v MR
I BSH RS c M AT 72,

T P S5 B T 4 AR R

CDL O, EEBRLGOAEWEKROERIL L 5T, AROBOAHY, RHC90
Bk, RHCEDH OB R ot ThERL L, BENKHETS, d50ETT THED
RAEEWHK L 240 THA 5, WHOBSEHEMECH, AMOBOBIKE & 5105
W & B RMICRML T, TOMEFRTHRELC, £3WIORGTLTnd, TETTK
| 8 BOLSWESAMICH bACEEETIOL LT, T5K3 6HMATOHAOB LD
DL LTRESN o O LORBALRESN, EHCLIELOBLNELIOTE S,
Ak CIH DN A ORI 40 0 FEBTERDA T, 05, £63.000
BEBEECHELR TN, COKXEOMMFHEOTNTE, BWFRBFICE > THN LRI
o ey 26T KB C B I AR B B L LT Amos B4k Lo & 3 5%
MBRBREAER SN,
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mms%m,Summuuﬁehmmmw%ﬁﬂ@ﬁﬁﬁﬂmiofm$%E@%@§
R eI T 5B HET S 5, 2O, %@ﬂ@ﬁm,%ﬁﬂ%% (0 KT T BB H Kb
NEREE TS Do |

ERBOFEI LD, ﬂﬁﬁ%@ﬁbm%ﬁ%ﬁ#ﬁméhkoﬁaﬁ,B@Tﬁm%ﬁ
@y_t«v,EE@%%M&LT%mBhfmkAF—z,ﬁ@%ca@&%#&éo#
ST L/ BRIMBER R E T D, ' o

B, COBER, HRERERBT 2RO L EEAFRCL L, FURREDOERD
BChER hy canthone [CIBIGHD B 5 & &858 > feicid, WH O TRENICR S E S £
DERETTHC D, TOREpraziquantel & 9 BWHRITEES A <, Lov KR
EEHPCHHT LB D oT, COEME, PETHTERIATHD LB,

Y 40 AKX 2 ST .

ABTE YA R RCEBRBRAEL—BEEDBICTERV, 4% TH>TwnbAMHOK
FLTH, BB A~ EABurkit Y »-S@( 77 Y ), BERE( TEER) Th
K, WERBASOARKE LI L > CRASHARNADY 4 12 C L 2HA THMEH 0L
HTH B, COBMBAARD, AN, BECSE, CORFOERD 1,4 dHhics
%ﬁ@%ﬁbfm%@%ﬁéBKM<o@@A@©%¢4wXﬂ$o#éf®65ﬁ,k%
AOANOBAAEEDHIC L o THEE DL v ) BREBAZBTHS 9,

weoRMHEE(10H6H) {ERBEHELTORHE, && €8

A5 Hi A

ABOBOXES, 2500 %d, BEATFLL > TS, TOAEDP TS, BREPK
HETHIFDELAEELRRYUAZRLTVATDH I, (EFEFRFBOBPIRE, ABOEORR
KHEBTBECOBRENETE ST L, | '

HoT, ABORIBEENTFOBRTHLACLAOCHBEEOARE Pott (1775)
Thb, Hid, BERBAKED 9 (scrotum ) BABE W & FiEik L, B0z
ﬁf&%C&%ﬁmLkalgzsﬁm,aﬁaM@%:%&$MEwu,vv*eﬁm<
DEL coal tar BH5 LT RBIECIELEL C LGB Lico 19 3 045, BEOKen—
naway {d 7 — v 2 —ah b, MR CEWHE L TRBYEE I LA, 193 24, &
AES@7 Y VT Yy OERBNIVAC LR L VTR ERLIC LREY L 2OLHK
BROWEZ 19 3 0EAA-T, %f%gkwﬁﬁﬁ&ﬁ%%$ﬁf%itﬁf$ko

FREBYWHEG, m©;5ﬁﬁ%?%c&ﬂm%%
1. EME (EE, Cd, Cr, Ni %
2. FHYE
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1) ﬂﬁ’ﬂﬁﬁ'ﬂ_ﬁ_%% : nifrogen mustard nitrosamines &
L 2) BERINEY
a) HALZAFE ! benzolalpyrene (BP), 3 —methyl—Cholanthrene
b ﬂﬁ&%%:4num@mmquﬂmmMNmn%
¢) azodb&ih T 4—dimethylaminoazo benzene ( DAB ) &
_d) a_;nineﬁ: 2—naphthylamine 2—acetylaminofluorene
3) Toft _
a) ‘?ﬁﬂﬁ%g-! mitomyeinC, %
b) & O %% aflatoxinB14
ChEDO b, AMOBOREE% 4 A B nitrosamines SHH CHETH L, 2O
BETHT I Y EEMBRESSELNS, FORIGE, B0 anCE-REORNETES,
BEEBEL L |

R : R
R;:>>NH.%ﬁ Na No, R::)>N No
SR I VEAABRIAREL, SAREEORAEEK L > THRALELRLADT, TO

nitrosamine LI R NBZELEHTE RN, L2 L, BHEDO nitrosoprol.ineﬁzﬁz
DR L, €23 YCHTORIEEWL A2 LBBALALCZ o7,

+ Na Noz -
COOH \ COOH
N N

n

o w320 N
i !

' 0

L#oT, €23 032 80EFRYERE~ND2 LA, BROFHKEILIDEZDR
Ba _
2. AL S E OACHITE 1k

£ ORBWER, TOLEORTH, LEHICS, EWENIC PEEED 2 Tvnin,
MpRcE both, £AINLET AL Zw, BEDEEZED, Kl OFEN 2RI
WETHE L, LOL, TORMEGELT, dEnEdBHEtOBRTERLLIN A EDO
ERANLHT &5 5, REOBRWOBME, coidl, TEAO 7y 2lhpdh>Te
5o
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R E L oRRE, H«ORBRETIIBRERTnDS, BPERAKE > THBEL L
9

Oxidase

3 —

7. 8*-ep0x1de

_epoxide
hydrase

-_—————

Sw
“C@ Oxidase

7.8—dihydro
7.8 —dihydrodiol I . diol
9.10—epoxide

TR AT X9, oxidase & epoxide hydrase ® T OOMER I L3 20EMR LK
B Lo CTE %, 7, 8—dihydrodiol —9, 10 -cpoxide iM% 3 o AKHEL T
B, MOOTh RSS2, T05 HEITLA (—~anti BRRBIERL TS E
ANTVd, |

BFOBDOEM, CORBIEHACD & FThil, KPEOFBWARBELY I,
BENHBEREFBLIC Y, 2w +tdivwTdhDH 9D, Kellermannld, Rigm Y >~
SAERROMHER arythydrocarhon hydroxylase ( AHH) @%E (BIZIITMCAYICL
AFHEHABACL > CEOITE, MBEECCGAHABEEOFEWAOZHT E /S L
oo L, #OBOHAL, HLFLICORBEETLFHFLTWEW,

bhbhid, COoBBECOWT, AMOEE A{LMlla s ARG FMR e FHIRETLH
HEERWT, BiRe T TOTER, TOKBR, AT CKROZER/RELMTC IR, .

WA ORE @B P RBHEEET A4, HEBEFRRBEENTE 2w, Thid,
RYBBEO - BEATLORDERAINI, =P R, To b, ~aX2-2F PLHRHE
ORI, REMREE SICBP RAHERETS, @AHHOFHREE, MARTKE
RERD D, BAELD, BEKREBRICENTS 5,
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3. AL¥SSEWA L DN AOKA
ABERLIh A RRDEIDNA, RNAKALEST L, 205, DNALOHKE
BRBEIoLPEBECLA, DNALOKARE, HEDEOME, HIOER, KA
lofﬁﬁ%ﬁ,ﬁ@lﬁwlﬁ@ﬁﬁﬁlyﬁé&o. _
A, B guanine €2, HABLERTYRCL > TRE S, 74 ¥ A LOME
T OO MRS, FHE ERIECHS LT DB, K4 W ONDOD BB,

| ' % ;o FE 7 55 8% B 1B
Nf%i[:N 7 n % (LA NT, O
2N N Ng

DAB, AAF Cs

Hit, ChoODNAKABRKMTAHGERBLT, £ESMCES THFET LPTREHR
HELHLNLTWnA,
4. DNAfBH
HOLADNARZEKESEIANE, MBEBILKELC LB A2V, LvL, BEIH
ok b, 2H0VEBEICE>TEAD sk LhE, ThiERER, BEBICERKS, DN
ABEL L CHxOUDOR ML Twn S,
1. YkREE
2. HMAHHBLABE
3. WBLBEHE
4. SOSE&EHE
RBEEEN, EEAhADNAZHIELL, TORIEHENHOBHKRIAD NAS THE
KDNASHKTAFET, BhRELAV, TOBEEER(OREBERTE ( xeroderma
pigmentosum) DEFICHME ( HEE) 8ERT L, HIRIBHEULIDN AGHRRBRCHE
DNAOHMK ciAF+»y 7%, HABICI > THOLLHFETSE, ThIRLEEL
T, HIGEHEIE, BuREWHECILIhAMBE ERT 2BEETS 5, 50LT 5,
TAxa{bdnz DNABBOBEEOLIFALA T, ChIBELFLELL LA
e 3O AMEACRSOSBETHH, DNABHIC L > CHEHINLDNAFBEHER
SR BT A DICHR D HEF B E S OW, TOELTES, Lirl, COS O SEEH
WA BMIICHLET b5 E OB AR LEN ST &,
Bl Fak~7e, K3, BE, BEOWThORETY, MREEEALEIRANLTERTE
Lo THDD,
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TR 7 e AL
DNAFSE
st b BV AR TE W
D S & B4R |
i B O HEER BOOE BRI L BED

B \\\

N

3 A SO & RIRE KR
|, MO BB

LA ETATDOABOBE, 1 » OMBAASELLAAZDICE: LALOTH B, kEO
Fialkow H, €0 & #RALEAXBOKILDOWTEYS 2 THHT EEMMLTEBL
Foo HEDOHEEHML T MR R B2 bk KBk (X, ) &, BB ORAXEREN
(X)) DEHLIORATERE S 5T b, BDE Barr Mk LTREE IR T B,
X FO#E FO-—2Glucose—6—-Phosphate dehydrogenase (G6PDH) © &
GEE LOREZBACE (A b b, 4, COGEPDHOREF o XRmtka X* &
TohE, XK¥ XOADKOMPARXFOHERLCwEMifat, XOEBLTWAlRO =¥
12 ChB, bL, COLHREACTHIHERLE, BEBELTAMEEXYE XOED
LADRERRLTHAEOTHAR, B—HMIEE TS 5. MAMESLTrwE0ThhM
BHOMB» LELAEDIOTH S, Fialkkow 87 ¢ 0FIOBEOWTHEANAEL T ATH LD
KEA B —RETH o oo % OMIC R ILOTERS &, AMOMIE B MIERE TD 5 &
ESEBHERT D,
2. FEOEHEIC TS bR

BORECE, EOMORMEBELTHTE5 05, YBOAHRLEEOHCEM
A e R O C IR E AL TRARETS B, L, B2, BREECER
BEC X BT, TOBMEmbE LATE A, L vinyl O THIC 3 EMATHH L%
W, 1 TEBIC, T ORI ICESY 2 T E NG % 5 L A PI5D B, O
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OFEFN LS, AW®M®%HK@20@&@%%%%%1%6&&#%%*&1%& A
B OELLTEDL/AOBMTHS,

FERIR A N CIE BRI IC R R A h, FEICE MREB(ES) HRE
B COMME, RMICHOAR a4 L8 - WKL 102 (1kg) 2%
HLTHL Do — 10° (14) 2%
FHSmASNBABICH, #1 90K ﬁ - 10° (1mp) 2%
ABBBECDD, COMMIGLEBET | 10° (149) 20
€% OB, BEATECT 5, BMR1 ¥ 1 (1eg) 1

rOBEIPHIgTH L. 1 O 1
g@kéé%&%éfzom@ﬁ&wﬁﬁfiéo19@%@10@@%%11MK&50
Thbbh, 40EOFEDH D ﬁw®3/uiﬁﬂ%@ﬁmﬁﬁbnfmﬁcamaﬁ
%&ﬁ?mﬁ TORYDO1 /4D THL,

%‘»&lﬁﬁﬂxéﬁd)%i

F-DIBEOLE, BORE(BLWHERET) PEGDO k FROFETHMT 5 LR~ T
Rk AOZELOBECHHE L ERLCnb, LirL, kMOE (AL RERER) 5
—BCRE 2RI 2w b, Zhild, (k-1)A0REOS LT & && kT 5, T4
Hb, BYREORZWANG, AMOMA 4~ 6 MOBRBFECHITT AT & Rl L
Twh,

Tl O BUHE R ,
BEMBROANTI > LI IMAIATNLEOH Y REBOTRERIE T 5,
194 04FERKA=Iz A0 BerenblunlC o THRINATORRR, 01 0 4£HK

B LICHMIC, MERBERRTBATHRINL,

< v AOKEIK, DMBA(7, 12—-dimethly benzanthracene) @ & d ZRWBHE %
KBICERTAHE, ThETTH(ABE) BTE 51l L2rL, 2ETHTEZ V{2,
DHSBEODMBAOKHK, it eroton o0il B WVd- LD MM phorbol ester ©—2
12—tetradecanoyl —130—Phorbol acetate (TPA) R hELEBAFTHLEH
TE A3). COBEHMICLT, TPA-DMBAL LEZOTHTPADHREFEZ N4, TPA
DHT L T E & nibe '

(1) ' 1. B
@ IS : DMBA
W Liliiiiiy L i TraA®
@ 1iiiiiiiim e
G Lhllitiid S
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E OB LRBICH T ODREIERL LT & Atbh ok, DMBAK I 2 FHEH/IH
( initiation) & TP AN I 2FIERMEN ( promotion ) TH 5, ThThICH (WHE %
SEFRTE A (initiater ), BHEWHE (promoter ) &S,

TP AR YICRT X O KA AR E LT D,

O Ry
oH,. 1 ,O0R | |

p ot R, CO—( CHy)y—CH,
R, COCH,

CHz3

CH:0H

TP ADHE CHRERYAC LE, —DORAFOAMK, KEEHOBD (B ) LIREME
O BEHRR)OIO2%d o TnaZ L ThE, COBEEHRBEOEBEAS EHRMBL T

i,
EEORWEL, REDHORBERE(ILDHLROLIOSTC L,
N3EME 1R 3 Y
1 Fh@goRmkE + | -
2. BEMRERME + -
3. ERPHE (FEE ) DN A 0 i s
4. HIHE ENCIPT ] 39 4

bhbhid, TPAOAMESICETAHMAE, S8 ARK AL (F2 H#E) %
BATE~Ne, TO&E, OTPATAMREMBICERST 5. TORMER < v A REM
BCHF B AR E RS AL TH A5, SERE~Y 2L Db 4B, @LAL, TAICS
b b, TPAGAMKREMATIO ornithine decar boxylase (0D C)EHEDNA
SREFEZ LAV, BEFAZEAIEDHLC, TPADARBREMBRERNOFER ZNE D
KBbh b,
5 @ VvIBERORIEMAR~OER

bhbnld, AHOREM/LMRBERCavIBE(CT) A, TOMBEELL{R
T A rERMLA, CTi= 178 (Vibrio cholerae ) AT IHENBHET,
HFEBLIO000DEETH D, A, BO-DOHEMAH 6K b, BEAHilgEOGM 1
ganglioside ICAA L, A 2BIBEO adenyl oyclase # G, MM cyelic
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inhibition ) RZFLOD LMl ¥ REPWETLET HE 4 — 6 BHEK, EME
I HE B A G 5 A EHRE (transformed foeus ) AhH T2, toBHd, MlarLX
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Bt 2, L LBHFREE L~NbEHBBERAAR (s A~—& ) bR ET 5,
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The Mechanism. of the Post~ACh Depolarization
in the Coronary Sinus Cells of Canine

Hearts : Study by Voltage~clamp Method

HiroshL Nishiye
Paunl. F. Cranefield

David C. Gadsby

Laboratory of Cardiac Physiology: The Rockafeller University,

New York City, New York 10021

The acetylcholine(ACh) evokes a sudden hyperpolarization
on an application in. coronary sinus cells and sustains +he
membrane potential to the hyperpolarized level which is close
to the potassium equilibrium potential (Wit and.Craneﬁield, 1977,
Boyden et al, 1982). This effect is :esultéd Zrom the increase
of membramne permeébility to potassium ions. Recently, the
properties. of ACh—-induced potassium current in the sino-atr-ial.
node have been. well studied by several authors (Noma and

rautwein, 1978; Noma. et gl, 1972; Ojeda et al, 1981). Gadsby
et al {1979) and Boyden et al (1982) have.reported.that the
ACh-induced hyperpolarization is followed by a small, slowly
decaying after-depolarization cn removal of the ACh. This
transient depolarization (denoted as a post—ACh depolarization)
reaches a peak amplitude within several ten seconds after the
withdrawal cf ACh and then slowly decays over the next few
minutes (Nishiye et al, 1982). It £inally recovers to the
membrane potential level that of before ACh application. Under
appropriate conditions, the post~ACh depolarization can induce‘
:hythmic'activity in the coronary sinus cells and also in the

Purkinje Zibres (Gadsby and Cranefield, 1379). It might be
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related to the post-vagal, or post-iCh, Sinus node tadhycaraia_
reported by Loeb and Vassalle (1979). Until the present study,
the mechanisms underlyinq the above post+ACn depolarization'we;e
unknoﬁn* For clarifying theses mechanisms, we have introduced
the'tﬁo microelectrodes voltage clamprmeﬁhod to the'small.strip
preparations of muscle cells_f:ém;the corénaxy sinus, in a
chamber equipped with the modified rapid £low system (Hodgkin
and Horowicz, 1959). By this procedure, we could;measure-tha
post-ACh current transient as well as the'steadg holding current
() and the ACh-induced current (T(ACh)). And we could
determine the‘reversal_poténtiéls'of'I(ACh) and post-ACh
current. transient by a double-ramp clamp technique.: We are
reporting in this article that the postéACh:depélafizatign is
mainly derived from the reversible,Vtraﬁsienthecraasé_of
membrane conductance against potssium ions afta:'withdréﬁal.

~of ACh.
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EFFECT OF NOREPINEPHRINE ON THE POST-ACh CURRENT
TRANSIENTS IN CORONARY SINUS CELLS OF
CANINE HEARTS |

Hiroshi Nishiye
Paul F. Cranefield
David C. Gadsby

-Tﬁé post~ACh depolarization (post-ACh 4V) c¢an induce

- rhythmic activity in the coronary sinus cells and the Purki'ﬁje _
fibers under appropriate.conditions (Gadsby and. Cranefield, 1979;
Nishiye et al, 1982). It might be related to the post-vagal or
poét—ACh, sinus.néde tachycardia. Nishiye.et al (1932) clafify
that the éost—AChfdeéoiérization.is due to the transient decrease
0f K conductance after cecessation of ACh application. And this
ACh effect appears to be mediated via muscarinic ACh. receptors.
The effects of ACh in cardiac tissues are. augmented in the prasence
of catégholaﬁines.(Mathéﬁ, 1977; Qchi, lQBllﬁ‘ Fromithis'
phencmenone of augﬁented.antagonism4 it .is supposed that tpe
caﬁecholamines have an effect against the post-ACh. depolarization,
or post-ACh current transients via its.intracellular-metabolic
eflects. We studied the effect of norepinephrine to the post~ACh
~current transients (denoted as post—ACh AIh) in. the coronary
sinus cells from canine hearts. The norepinephrine has shown

the prbminent inc:ease.of the post~ACthIh_and'this effect shows
almost complete recovery after washing out the d:ug. We also
clarified,whidh.d-agonist.or p*agonist-is more effective to

the ;ost—ACh.AIh. It is supposed that the level of intracelluar
c~AMP has an effect.against;the postrACb.AIh or post—ACh

depolarization in coronary sinus cells.
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( BARMBROMBRTRES b )

PROJECTS FOR THE INSTITUTE OF PHYSIOLOGY
OF CIRCULATION ATTACHED TO THE CHINA-JAPAN
FRIENDSHIP HOSPITAL (Draft)

PROJECT 1. Electrophysiological studies on the'mybcardial cell

(Equipments, see separate sheets and catalogues No. 1)}
(A) With Microelectrode
1) Recording of the transmembrance resting'aﬁd action potentials

2)  The membrane current and voltage clamp

3) Analysis of the membrane currents under voltage clamp
(B} With Double-sucrose-gap technique

1) Recording of the gap resting and action potentials
2) The membrane current analysis under voltage clamp

3) Analysis of the tension components

PROJECT 2. Studies on the integrated functions of the cardiovascular system

(Equipments, see separate cheets and catalogues, No,2)
Recording with Polygraph

1) EKG (2 -~ 3 channels)

Bipolar and Monopolar leads
2) Cardiotachogram

3) Blood pressure and pulse {2 - 3 channels)
Central arterial pressure and pulse
Peripheral arterial pressure and pulse
Central venous pressure

Conduction velocity of the pulse

4) Cardiac output and blood flow (2 channels)
Cardiac output

Peripheral blood flow

5) Respiratrory activity
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PROJECT 3. Data analysis (Equipment, see N&.3)

{A) Computor analysis of the data in various paraméters of the

cardiovaseular systew

13 Programed analysis of the géneral function of éardiovascular

system
2)  Analysis and diagnosis of arrhythmia-

3) Analysis of disfunction of the heart

(B)  Analysis of the data in fundamental stUdiés Qh,myocérdial'cell
L) Analysis by the program already available
2) Analysis iﬁ'Unchltivatedrfieid

{(Needs of the programmer)
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(hEmMARBER D)

Fquipnents for project 1. _
Microelectrode amplifiers model MEZ~7101
Voltage clamp amplifier model CEZ-~1100
Electronic stimulator model SEN-7103
Isolatoxr $8-1027 ‘
2 to 4 trace dual-beam memory Qscilloscope.model VC--10
Mainfram vC-10A |
‘High gain preamplifier AVEPIOI
Dual-trace pfeamplifier'A AVM-10
Continuous recording oscilloscope camera model RIG-6201
Mini-Polygraph Model RM-6100
Mainbody CP-642G '
' Carrier'amplifier AP-620C
Bicelectric amplifier AB-620G
FQ Pick up TR-612T
Tranmister thermometer MGAIii~2i9

Tranmister PTQSOOY

Antivibratile table BP-2
Micromanipulatof HMZ-10 _
Hiniature micromanipulator MM-333
Bath with thermoregulator T-L

Glass microelectrode puller PE-2
Tlluminator for microelectrode MEI-2
Stereoscopic microscope SMZ-10
Stereoscopic microscope SMZ-6

Air pumpe AF-115

Micro dissecting apparatuses
Electrode holders

Instrumentation tape recorder Sony DFR 3515

< —J- b TOOm
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2) hEZEWHEAEMONRE T —=

1. The time coursé of the muscarinic response to ionophoretic acetylcholine
application to the S-A node of the rabbit heart '
(Pflugers Arch, 389, 283-291 (1981) o

2, Mode of action of acetylcholine on the rabbit S—A.node cell

3. The electrophysiological basis of the bradycardic action of AGA 39 on
the sinoatrial node '

4. Effects of barium on the membrane currents in the rabbit 5-A node

5. Conductance of the slow inward chamnnel in the rabbit sinocatrial node
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