Mem. School. B. 0.S.T. Kinki University No.15:1~ 13 (2005)

B THAMRZ N DL b BB
KHE B, ®E K

EE

TRFV T OEME RS T7 2 (BC460 H — 377 tA) 1%, EMICH#ED D Z L 2ETHINL
TAREWEEDT, [EfOMTRay, 77 VEFA, e XA T, N7 TRBICTITOH
e \ZEH | FLOFES LW T DBEN LR AT Ex] L VWHEETHEDL LR
55 AN (Hippocratic oath) DHIC, [FADEES & HIWHIBE - TREICHRET 2 L B Efif
OFEERV, B THEELADZFEZRLUTHWRY EWISERD S, T7hbb, £k
DIBZDRNEOTHY, EMIIMZHTXTOITENGE U LFIRITEES EED O TR
FHUTR BN E WD Z & ThD, ZOBWT AMEICEEL RITTENR LWV 2 1TAILONT,
R REEPLETH DI L2 HRFY VT ORRMLERM & V) EAFREHR L Tz e
ERTHOTHD,

BRIZEY | EMOBRHSEBRETOLVVVTHAL, BICTEEFEZERY H U720 HEA#Z
70T AEMEFIC LRSS, SRV TOEMERLL 51, EMEICEEE JETT1T
ANRLEOLTHEE () LEE (FE) OAT U RTHOVWTHEANCE 2 RITR 5220, T EED
N O RIBOIBE CTh - TEAKICEBEFET 280 20, TORGTHBRLICONTIE
Eﬁ@w@%ﬁﬁﬁﬁkéoik‘%Z%%Eﬁkbfﬂ%ﬁﬁbﬂt&bf%\ﬁﬁ%ﬁﬁi
TE DRIEICHT T D BB, EEBEDPZTANDINENTH D, HEEDTDREIHED
WTOHINTE T 7oz, ELWVERPEERE IR SR T VIR 6720, R, BB
Bz BRIV CHIE L, D oREEE T 5BICH 5H T, BeMEOHREMIEIZ VT
TR EZ, FEOHERE L THOFICE LWERERET 2B5ERH 5,

BT, BRTHEBZEHEIZEOL IR OO THSM, £ L TCEETHEEZ A EYREED
BARIZ DN TR BUCIE AT RIS, B THBA AT D MENAE —Hic g ek, £ LTR
SR CORE—IZOWTELET 3,

1. EEFRIEZEREL?

EWOREE & FHIN TV DBEFERIL. DNA W5 EROFORICFEIRSNTVD, ZDZ
CUIEW. WM. AT S TCOEMIZEBLTWD, DFED, ENENOEMDEZVED HERE
TBHDIMEL R BRSO 5 37 BOVEY J7 DNA ICEEAEN TS, EoBER
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W TH R EEART DHAS, TR0 LEEFREEOMES L, T X TOEY TER
FIZIE@BL TN D,

ZD 2 ODHEARWRERICESITIE, HEEMOEETF DNA) %, BEERERICHERS
B2 B2 TORBETRIOAMNTHHAAND &, FOEYOFTHE LRI EEED - DBIREHR
ELTEE, B lCAE U Z R BT DM RicT L EIRECE 5, BIRONNA AT 27 /1
DO L R DB AL, ZOFEELFIALT, LEOAYILEET (DNA) ZEY
Iz &, BBREOHT DNA 2\ ANARERE AV CER Lz 2WnWiEZnd52E, 2L
THDHEMD DNA ZRIOEMITHEAAND Z & ZFREICT 5B Th 5, T DB, LERSMt
PIELLERESINTEIUL, 20 DNA 2% o-EMOHF T, £ ICEHEIN TV B EEIER
WCEDSSFHLWE R EMELIVTEIK K 512725,

Z DOEIREREIIER L TELN=OMR, BFEHR OV D0 OETHE ST 55 Rk
PERBREFIMMEZ & > T2 RIF TH D, Bl2IE, R DRERMAEDEEK L L TERTIHICH
WHILTWB YT LRI — Bacillus thuringiensis—tY, BROSHBEZFIIEREZ L HZ )
IBEfEoTND, ZDF NV EOEGTERY L THEMIHAANS &, ZOREY T A
Z N BEMELNT, FEMITERICHT HETMEEL oL IR D, ZOX LRI EIXEED
Bl ($1H) OWLEHIEETERT 0T, ARSI E 7= BETH D, o, M
BRENE T T2 < A bEETH B, T IR T MR RS = &
2 & o TEREAID B > THIRRVRER B3 D, T D X 5 RIEwH bR EAIRE B OB
BFERY ML TEBICEAAND L, ZOEB BRI Z 7 BEER 2D, BREMNH-T
bEETEL L9725,

T Ofth, ARRCHRR EDR N LV RIZIRVEE, H 2 WIEEKD XIS OB VK THLED
HEZ bW EERTAHZEOHRIIL TS L, FIZIDEARENZBD T, bo &#H AR
BT 5 L0 IEMEZRET 2R b ATV,

I TCHEERZ LI, BEHEBEXEWIIEN L T28 LWVMEE 2 S OO LELREE O &S
Tl TOBLTICESWTHELNAEFED & LR 7 F—4< ORBITEESR — 2 R/DITEATH
BUSME, TOED LATHEDL>THRNENI Z L TH D,

2. IEYEGETFEEZ EOBRIK

BIE, R CHEE STV 2 8 E TR X (B, REFITHECE M2 b o & 1 X,
P HAE, hrtray, TEAXBIOVEIRETHD, TbOERLGTFHEEZEYMOREE
TR P TR L TR Y., 2003 FI2ITHK) 68 T ¥, HROSHMERE (K 1,500 HES
Fu) OKEWITR>TNDO (B 1), BIEFRBZEHOREEZRO TWHEDL 18 HEICHE
MLTEY, TAY N (HROBELETFHEBRZANEREEERED 63%), TAELFv (21%), BT
Z (6%). 77V (%), TE %), @77V 0 (1%) OIETHS (K 2), ERICRS &,



EETFHE 24 DT HROZ A ZREFERD 55%. - b 7ET I 4T 1%, 73T 16%, T X
1221% ¢ 72> T 5@ (F3),
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:FEARRZ fE

F4X  FoEAIY FER 74
3 SENOLEEEON. BEFHEBRIEVNEDHIEE

Z0 XS IR T B0 AR A oob D, £, INE TEREEZRD TR
Do T BRNEA TH R4 RO BENDH D, HRAMIBARTIE (EHFEEZRNT) . ARITITERE
ITEETH LD, ENAR LB EOEEE > THETORY . A EbEV-LTD
BEl3av, 2720, H5 BIREICITRFI 28 X 25580,

—J., BARIZBEHORBAETHY ., NUERIIRLA R, FHRBRE S KEITHALT
WB, FlziE, A XIENEEEEDN 95%ITHE T 5 500 5 b BSBASTHY . bUER
IV TIIEEERE 1700 5 DI LA ETRTEBAL TND0, 5T, AL TWAIND
DIYEMZIE, B FHEEZEDR H HEIE TEEN TS FEEEIZT73ICH 5, 2001 F 4 AD D
BE TR BROFTRPEHL I TOER, EDRCEMR SI3FRmdg s LiroTn 3,
2001 I HAHBEER R EPKRFRMHEEL NRICER LB G FHEREZ BRI OV TOT
Yh—bERBE, TROOBREYEREE UTEME SIS EHTITHN 60% 082S, AT
ST _CORERERE RSR] TEALTND®,

COXESRBERERD L, FFESDHEIIALT, WTNEGTFEBRIEDRHEO LD
& 72 D ATHEMEA MR TR E VN, RHRECESEE ROV TOE LOMEROE R
HBH LI, WEREDEETEBRIESLIIE DL ) RbOPEER L, TARbbTELE
ZIELHBIT5Z 212Xk T. BOEBRENEZITANDNE S PERD D Z LB TE
FR 0 oohD L Bbha, ’



3. HENER-—EREDRL—

BETHR I ORIEEE 2 DRCE, BihE LTOH D WITBREICK L TOREENFEIC
BERORIG L 720 TND, LoxL, TORNIHEY OBIGHEBZ SEER - KRBT END
bODPENEE X, LEOBRED TICRE AR ORIFLHERTOILERH D LA, 1
OB B BMHIRANCFF SND DN E NI RIEENE RV EBZ LS L LTHE LY, £2
TADAEA%E < DHEREL METHBT 2R LRI L L 91, MEFEAICESNTEZXTAHD
Z it B, ‘

BT AEEFEORTMETHIZL T, IFLACEERITEZ Y 5 ARERMEELTHIL,
HET LT, E2F20% R, ETL WD, BT, MMRITE T 2 RRSRITHIC RN,
BRI BARoNA P v 7 DABEMEIIEE TE RWITILE | ZBOFRITIGE TEV, 720 TV AT,
I XD Z LW L TRATHAFIA L, MTHMNTANTZEAEWRY, ZD XD
ICAEOFRCONTIE, HEAICEL HWF L2TER6RNT L1E, ZHUEEL R,
L)L, £z d AR VWTE, HRFY V7 OEMEHBRERICE 2 2L 1T, FEHEIC
EERZ LIRS, EAMOMIE S THEHRMEHEEZ OB D TH DD, HRDTEHK., BB,
BRER, R POBE T, SEIERHLO—BER—OMEIEZET DRENEE D, £
DRI B B EBRSEDEHWTT DIRHLE 725 OB HEFAITH 5,

Bz, ER U KR FET ARESTND Z N lo7e 35, BEROMER D TodiTit
FH LRV, FORBRBITOAEMIBEHIC 2D, DX 2FMIMHEIIFF SN D DD,
BHBHWIE, KEY  OBEPTAEENFRICE LATRY . BEOEELEMNT S -diciTes
b REHEELRITIAR SRV, TIBEDOFRIEZED D L1 b, ENEROHERIIME
HIZFFSND DD,

DX HITHBITEN, BROMEBROESR, HDVWILEROEM & FamOEHE & W o 7o)
M B 2 ODRRE LI b HE, HEEAPHET ORI L 22D 00 TZEFEROFKA THDH, Z
DOFRITIIRD 4 SOLMEMNTHT- SHAUE, BORREMEMZITET 2 B2 b O LT LT,
FOITEEIT 2 2 mEBENICARTHE LTS,

(1) ZDATABRIIAGINCED, D L bEE L TR TRITIUIZR B2,
@)ﬁ%%m%w%%®ﬁ%§xb\%W%%ﬁ%ﬁ?%5%®®§@%Kﬁbfu&6ﬁwo
(3) EUWERIZ, BUVEREZ OO TROOFETH> TUTRLR,

(4) PBENDIBNERE, FRINSBVEREZBAEES, W& OMED/NT o RTEOE

BOIE O BRE L BRITFITR B,
ZORANCESHNTRIFEDHEEZE R D &, TEN AR THEROFIIIL, BOER (BHO
W) LBORR (RRORK) &H75H37,

(1) B ERETH-OOFMEL. AEICETH D,

() EEITBROMOAZEKLTEY, RROEEER L TEWRL,
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B) BROFEITTFRINDN, ZNDNBEBTII RS, EEEELZHO ODFETHR,

(4) BEBORADFHD, BIROEL Y b RERMEEZ O LTINS,

E->T, ZOFMIZERROFERDIRD 2T X TOFMERMETHOTHY | MEMIZERE
NAZ LT n, FRRCKREG L DBEEICELN X 2RETHZ LG, EBHiIEMEZEDDIZ &
EERLTELT, Vet bBEOEREENTHZL2ANE LTNWADT, OB ITRES
P T < MEAICFRO b D b D L7 50,

RICZDE O RmEEERE LT, MYOBLGFHEBRZIIONTERZ THD, £DODITITE
T, BEFEBRZIIMEZ B E LTWEO0, T0ORBRSEREND L S0 X 5 RB SRR
R, EOLO REBWERRFRIESND2 D E BRI LT hulie 5720,

4. HEPOEEEFHEEZ IOV TOMEBMESE
4.1 ELHER

BIEREE STV 28 E-FHEM X B, BREAITHES 23 E BIEFE 2 5 Sz b 02
EThD, ZNHOMEMNR b2 LTEENRA Y v MI, EEOENE L OERLEATLE
M EBAT D FROKIBERBER: ERENZ T 25K & BB FHRBRXMEY OB TR 2 4t6
HAZEPRDIFRETLFICR A 203 bENZ2, Lo, HHAT 2 EENKIBICES 2 & Sumc
B HIRLX 0D T LI, BROREHRREIC L > TRERAY v M ChHDEZ L LEE
Th D, ’

TEY OBACFHEM X BAiE, R O KB FURT CHEY DA BERERE & AR R 2 BRI 2800
mm&%mﬁéﬁﬁmﬁmwﬁ%mﬂ%éhfwéﬁ\:ﬂ%@ﬁ%@%@@ﬁ%m\ﬁwﬁ%
REPEREIT/2 D Z EPHEERN OIS BB AR EMRT D2 LIZh D, BATIIADHE
DRI 72> TV A D, HEFRHEECIIREg EEZ LA DEMIE LS, £/ 9 TH A,
BHFERITITI00BAZHEZ, —FUCED LVTIUT M40 BAILLRETHA D EFHIEh T
50, ZNIETDANAEEIIZDIC, FERITBIED 25U L ORBEAET ILER DD, L
MU, FHEFTREZ2 THIX, BETHIZL A LT _THHENTLE > TS, iz, HEREEL
IFREAL, WEE LR, BoKR ST R VBHIAEOTZ LiddhoTH, HOTHEICIT@a o
LIEIRESBED L S ITEE SMAHROREET L L HIUTH L TH B, ML TARDEFDE
L LTCOEM, 71, B, IH2ERNELRD7H, AOOBIMIEHER DT Rk& RES
LD ERRCREL T CICE T ERITEEASNTE Y . FORRIFIBRCH L LEZBND,

ZDESIRIRBUCH > T, 50 2 5L LORBEHEERT 51003, BIEYBEROAEEZED S
PISME TR Z2 VDTS, 0T, ZHE EOBERE A L\ OFE BIC & 25
1E92Z &0, ZUVEEY. BRI ERIEHEOBVMERE BTRET L L XA TH D, =
D& MEZE S Y EEROE AL ETHERAFEZANVTRRELL Y &5 8, KE
ROV THA I L, BRI Lo THATRETH S, TS L, REHIOE dUIKHT



HERFOFZAX, FUERavOBITREND X HIC, BEEMIZIEREMIZRO DNETHAD
PEREA B THAMA I K o TEBTE 2 L NEES N TN D,

o T, EYOBLAHBEZ BB & T HBVEROFER S OIL, RO NENEX B2
BERRRERRTOIZLLEEZ D,

4. 2 EVHER. R2HE~OEIE

OB EGEFRBZD G 5T EFRENIEOERIL, WAVARERTORZEE~DFEIR

Thd, Tihbb, BB EMIIL. £ OMEMUNOEMIZERT BT BHAA TN

TWVW5, ZOHFH LWEGFR L OFHRICE SN TH LW V7 ERNMELI, EMITEHETS

WEEZLOLIICRD, ZNLDOFHLOBERFOX VSV E, bEWITEEFHBENZEDOD

DIZL > T, BEMDEPEND LERENDDOTHD, Fp5Mik.

(1) ZHETEEN TP LWEETFERND T LITZED,

(2) ZHETIERDPSTFH LWE 0 B B_TH R TM,

(8) FDH L RIBNT LAF—DRRYE & 72 B2V,

(4) #HLWESD, BEICEFELY RITT I LiTR000,

TEEROFRNCEDSWTRET DRMNT, 25 BUOREROMRE & 7 il L 7221 id7e bravy,

(1) 1IZ2oWT, FxiXEAN, A, T3 RO EOBREEDEE, HDIWTHEL TERT
BY., FALICEENTWAE T 550 DNA I, BERREEOBRIREEAEN
TWb, £, Bx DERWNIOER D & ZAILSE S ERBEDBELDONTND, FVOMNZ
PR Th S & SE RN LIE L TAR TN BOTH B, Th b DAMDEET 1 Hx
DKV BL = Lidievy, 2L, HEROFEREY A VRIS CTh D, B TFHEBL
TEMNARAIAENTHT LW DNA b, ZOMEMICARE £ TV DR ED DNA LRIk
(2, BUTFERB CEECHL SN TLE 3,

(2) 122\, U BIZOWTHRERTH D, BIETHEBIIEMBMELFILWNS 30 E
VX, FAUCEEFR OB E L L, — Bl 2 I3E RETUE ) CAE SN DB Z X7 BT,
K DR RO LA T IZERT 2 b0 TH Y . BEFIMIEEY To< bR ABERIT
EOBRBEANEZEN T DT ThDH—, MR EDERNTADHLERDO L2, b
BRI EML T DIRNE AT, FLWF NI E b0 B LR L HEL
ENTHRELRDETTHD, ‘

72720, (1) & (2 IZOWTKROBIZIIER TALER DD, Y OBELFEZHEAEER D
BRET, B ETBETFIMEARENT NP LT RILT D EPLETHY ., TDODH
El—@ik~—r—— & LTHAYEMERETFZRANAZ 83D D, Z OB TFHIHELEEN
WCHE T HDHIE R ST L2 . IRRIBED =D S LIz E 2 B L35
FREM A SERICBET D Z EIETE R, - T, 5% I 0 X 5 REIAEWEMERE T 4 %
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et —& LTHVS 2 LIS RER bRV E STWE L, $2icfib s a5
TFEBBCBHR SN TN,

B) IZDNWTC, FILNF RV BRI —HDO N L > TT VAKX —DFREWE & 72 b0 b anih
RN EERRIIEET D ZEIXTERY, DAL, ARSI 72 ek b D)
ECHE LI b0, SEH BASNAH LVERR L L AETH S, AR
MOHEIL., FTHELND Z T BB > TNVBEDT, TRNRT LAXF—RE R ENE
IEFERNCT = v 7 ST 5,

WTHIZLTH, (1) ~ @) OREfRE LTOREMIIOWTIL, BEESEE O Iz DNA
BTSRRI DR EFEERE) CE SO THLIEESL TS, Thbb, i
ZNEDDOFGRSORE FEE /2 EW, OB & il U CREMICRS CTh 5 2 & BHER LTI,
TV EIRREL LT, X EMICAWTEBETFEH LIEDND X 0 ED, TLL¥—
RERDFTREME b E TR, REROEBR Y, S OHEBIZSW TS TWD, Fi-,
BRI EREOFE E LCTRWAEHATL, BAE O TR AF RS 022 MEEHE
fEgt) ICESWTEEINTWS,

(4) 122N TC, BEA~OBEEIIREI NI TIoBELbND, — DI B TELNIZH
LWZ ST ER, DAY —RICBBR—IEATAAREETHY . THEZRICHET S
T IFTER, AT, HAOTED R RAE RIS EY 2 B TH S 5, Lol
TNTORBABFEDRIEM A REL THRTIIZWVL, HOELWZ ELEIEMEZ ARV
LT HIIERTHY | BIETERERTIUEE - L2 < OEEREFEEDO R RNER,

b9 —olk, M BETFNEREN L CEROEMICBEI L, BROERERDEETE
ReF|ERITAREETH D, INBZMOBREEDZ A I 0 7 %2E 2 BUNEETHh
i, ZOXI e LA X B AREMIIED TR, UL, FTREMEZ T ET D Z L3 T4
WOTC, BIR AR X AEY OB, JREICZE AR D PR LV IERREIRS B 5,
7o, BFEZHEOROEY TIE, EARNICHERESERICTE 250 TRV L, bEbeit
DEELRWVGE (V¥ TAE0ZL OFFEMMER L) Tk, MR, bz, %
R~ DBIFEANENTO X 512, IETRBREGEFIEENRVHELTTICERSh
<5, |

DX D ITRERPREICE S - T RREMEE. W TROEB 2OV T BRI HIETT
D TERLS . £7o, BOZEEHHIE SO TREEMHE LS ERSN TS, fEo TR
EFAER LD FEN OO TEORERIL, ERICEREBETHZ LI TERNLOD,
Fox DEFECEREZE D TAREMEINEIE A L2V DEEZ TI VD TIZ RV,

4. 3 ZEHEROFERNCE D -HIM—
T DB R Z PMEERNC AR EN A =0I21E. —ER/EOGEERNCBITS 4 S04t



e T DNERD D,

(1) HWEHOERTHREX BRI, AEED,

(2) EEFHEZITBEVEROLZER L TN,

(8) BWHRIIBVVEREZ L OTTODOTETH- TR B2,

(4) BRI, BRINIZBVERIY BB TOHRITIER B2,

(2) ~ (4) 12T, BIIHALTH D, R FEM XL, TR OBIERE
FREVIBVEROLEZER T2 HOT, BECERICEEZRIET AR L TERIL TV
WL, BESCREICEELRITT I ENBETHRBRI Z2RDSEDIOOFETHR, FAS
NDENEREZEE, LT 2700 BEHINTRY . X OICERENDHE % [EkE
THOOMEG BEASHTHD Z 2 b, FBRIZMAT TORBHEEL W I BORERIL, TRS
NDBEVFERL D BIZHNCKRERMERH Db D EEZ DD,

BxHOBE LD, (1) BEFERZIIAREICE?? | LW THD, BCkTIE
OB AZ — F LIz 4@ b, BEFEERZ ORERAOREIFC OV T, mEEE, FHE.
HEZE TR EIRIEVAHO N bR ERNCEm & fiT T D, BIETFHEBZ ORIETOVTOR
AR THIRED OV TR LT, BEFERSY u— 1 Af7Z EE 4« 07— 220
THA TSN TV 5D, Bfs RIS 2 WITHEHB 2R EROBANL, RO LI 72b0
ThHbH,

BT I EELHHOTHY . B2 ADRIETH 5,
EHDFEREEEBETHLOTHD, BBV TREMOEEEZETLOTH S,
BEAHBIITER TH D, FEYDDOHE T LOER B, Y, MEE— 282 T
EEEHRSBD Z ik, BRILIREZIORNI ETHD,

AEROBREITHIZONTIE, EHOENETNORBERLFBICRKA ORI R s T& iz, E
FE ST - BATASRIGERR I, AMITHOERICH o, BIXIEFY X ML &£
Y—E WX UTEAR—ZAE L0 TH Y, BROZELIEROOIIHOER TH - T,
AR ZIUCFERINZD Z LIFFENRNEND ZETH D, L L, FRCHEINOFBIZAHE- T,
FTRTDEWE BB AEMBEIIZL LTS, U X MR 19 ifieh T A F— ¢
VINERRERE LI L ENODORVERORIC, ZOMEEROLIICEZ TN D,
“GTELDOFEZANTH EDOH LD HEXYEEAE L., TOME TS bRV TND, HED
DEITBETRIESNIZANZ, MOREOEDILRDBEFTHD, #->T. ABBRO—ET
HY ., AAOMEILEHREZILTLOTIIRWT L 2FHRE L TAMT I 1TaIR 8RBT
Eha” 6,
::?ﬁki?é&éwﬁ\ﬁ&?ﬁﬁk@ﬁ%%fﬁ&w#kwb:k?&éoE%\KE
REEETHZLIFFICEH L, THERTHL Z EREITHEICELNE WS ZE b TE



10 Memoirs of The School of B.0.S.T. of Kinki University No.15 (2005)

2L, BABEIZE ETHD) EHELRN, Fx e OMEIEE L URRIZR50
HBRTHY, ThETEWECIRETH I EIRBRRZEThH D, ¥R LPEYER. b
HHE MO % PR 272 DICARET HEBARORBTHHM, KBICAELTERRE LT
WS Z EIZBRETIEVEN NS TH S,

TIHEYD . BRIBIEMOBRE L 5B Z 500, KiTORFR, NIBRIZEZ TVAARSED
EERENTVEED, 00 1 TREEFIN GBI L > TRIEE FICAND EERIhE T, %
DEFPHONIFE LS DOZRATE COBKBTR L FHIND HFIECTRBERET D L 1T7ko
Teo TDHE, BNIEHDE D LENTEOEIREUC L 2B, BICITHGHRIES 72 S 0E
CFIERZR I ST THERET L2 EORERFEKNEFKEZEI LT, BECENTEEDICE
ELTWD, EZETHERT, EIPLRRERROD, RESHEABREEICL > TEbLh
EE, BB < BRIZIIAE LR -7 THA I REARLR LD TH B,

MORFESTHEEMIBLEABTRBLTNDEEZDIELTEEOTIHRNOD, FREERS
RN & (FEORSAF) EURENTH S0, EMITBRED L S ICKEDETPREL FFEE
BERCTHLEWITTHD, LALERICL. Bh 88, 2L TZOEMICH D AR
LHNTH, FLERY HILIEBOBFORELELT IO, EYBEE I HEEICFHREETZDIC,
ANBFZTITLURNROLELE NS FERTHOEER L CELBEREBEX D ENTED, JHUT
ESCERTHY, ABRBRENIFETEEMZDL IR0, REKE WS XV,
BROBFEEINE L 7Z1T L X250 Tidwvh, BRIk T, BEDBEFIET2H-IcE
MLV BE LY § 5 BE A, FILOBEERHTE LTCIUTiibotz 09 Z RN T
ZDLDTIEHRNEAS D D,

ZDEDWEERD &, BEHDBETFHBZIIAREINIED &) BV LT, BBIcET
HDEN) ZLEFTERVPLENZROD, 1 HEUEBFO TS RERHERDOTZD D MERE
DFEEFEED, FIMREEZHEOLOTHS L LTHESNIAMESND, T,
DEEFHBEZ T, EMMEOFANCEOTRD bR TN S TR TORERMRET S = 2 b,
WHEHAICFREND D LD,

5. [EHRIRHOEEN

PLED & O ITEE TR M OREMC OV TP RSN DML, BEHICIERT 5.8
HERELAERNEOTHY | BETHBEZEDIIHBOICOARSNDbOLELLNS, L
ML, TS ETHHEFEDOFETH T, KDDEPRITANDRNETHD LN Z &Lk
SRVDIFHRTH D, BN OB L 5 ITRARTIIHBRE DU TR CRRD D, HiFF
RCIITHERRE O 82%ANBRIR TR A E ZTEAT 5 2 LITHFURE b o TR D | 2 OEAD 60%
LZ IR D D0 D, 25% ML RARRTH LD ER>TND,

AU 10 AICH SEROFTHRFIEN TER 1 FOREC, [HiRT R ETHEE 2 EIc-
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WTEDEITEZ DD ITONTDLR— MEHARBEE LTEX T, HONR—BIHEE LR
BRI, FIROBRFEZMEMTH LV INHFITRNI & L, 4 AICAFE U TEERK R 4
T AT OEBEMB LI THAH, LR FONEFREHE L CThDE, BEMEICH
THMERR DD Z L EEMR L BT, BETERIEDICERS D VINT D BhvE & TR
ETBEDN 65%, KXHDNIELLNET XD 18%, EHHEBFEXRVE 17% LN
IERTH T,

INHDT—HFIREFBIENT EERLTWD, FATEEREELZ T LIS ->Th,
BAGF L VHAH, # X7 BOBEIIAH, & Vo T REDEM LRI EFATZIE T Th - T,
BB BREOEMII I NN LRSI LITRD, L, IhETOM#BESZTThE
GETHRBEZEDEZTAND LT ANOEIEN, —BIHERE LISTWERT 5 Z L1k, ELVER
BRMETZ 2 EBMIMACEETH LI ERL TS, bHAAEONELAREELE L THED
BEEZBZXDNBITRNI L BB L TNDETHA I, EONTETERHRHFNRTETNSLE
bEZOND, HOFOATRTICKELER UL > RIBTHEREZRET L Z L3 TERVITRE
b, REFEZH - THIFE « BETHBICHDIERETHITE L, FEICELWVEERTE S X
INZHBTHZ L, T LTHOFICHEFERBE > CRIE TR EWEZIT AN D REE
BT Z LR TEERZ & TIERNA I

6. fEim

M OEGAHRZ 1T, BECEREICS L TS ESERFE L BRWEELE X 50 TR,
MEETHABZND, I UOBERERICE SO TREHIMRT T, ORI +o10
RENTWSZ LM%, flzEEFEBZICLIEREVAEL, BRI WEEZ o
EME BT DIIKRERERBLETHY . BHETHREDOATELZRI P ARTETH LB
\ZERFET D AR KBNS RESR EEOZ L 2B 20X, 2 LTI bAELIEMNLET 2 A0 DR
BEEZ L, COBENCBEEBITE ST AN, BICRRSE L Z LIMBEMNIIERSNDOT
a0, EhbEEoT, MERLoTHIHFINDEWVD Z LITRY, AFLDOTSH < hDX
T, BEREEOFEERNEE D UTHHICH BRI AEDA, HEE OB TP AZES T
bhdEoic, HEYERORNT LITR0DRE TR,

TG FRRH 2 B OEAIIEF ISR, BEFEITEDZEIHTTHOA I LTHDT, #R
SDER L RIFFHMWT DREOTHBLE Th D, MR M DRIEIZ OV TORMEY T
X, HEEICIPo TS, REEIIENT-LRETHD LEXDEME., FEOEELBLT
BERECH VLT MBELMNERD Y . HEF DENLEET 2D TR, ELVERICE
DNTHFHHBT 5 Z EARD LN D,

RBAFRIL TN TV WA, BERENE b DREFHERAED ZI S L TRIERZER L
59 ETBEREE L ZOXMRZH DFMER, HDHVIEEER & RRE EE O HARRT~



12 Memoirs of The School of B.0.S.T. of Kinki University No.15 (2005)

EREAREETHD Z 2N TR B2V,

SH0CIE 2004 4R 9 BICA ST CRAfE S - AWER TS 10 BEIABEE COFERARIC, —
EINEHER L= b D Th 5,

5| FETER

(1) James, C., (2003) Global status of commercialized transgenic crops:2003, ISAAA
( International Service for the Acquisition of Agri-Biotech Applications ) Executive
summary, No. 30.

@ 2 HOMOP—WRIZENIERFHEHBIED., AT 78RE LS.
http://www.cbijapan.com/news, 20044 1 H.

(3) HROEEHRE, RIS B2 AR = — 2 . http//worldfood2. muses.tottori-u.ac.jp.
2004 411 H.

WERFEB2ZIAEARICETLICET 7 -, BXAHEE R ER .
http://www.aseed.org/agriculture/GEQ/, 2001 48 A.

(6) A HHE (2001) U R MDA A LEROERME, REE (R .

(6) Klatzmann,d., (1992) HFNEORBIE, SEBREBCRHIZE ¥ —.

(7) Shannon, TA., (1999) Made in whose image? Genetic engineering and Christian ethics,
Humanity Books, New York. ‘

(8) Verhoog, H., (2003) Naturalness and the genetic modification of animals, Trends in
Biotechnology, 21 294 — 297. '

SE K
Polkinghorne, J.C., (2000) Ethical issues in biotechnology, Trends in Biotechnology, 18, 8 —
10.
Koenig, A., (2003) A framework for designing transgenic crops — science, safety and
citizen’s concerns, Nature Biotechnology, 21, 1274 — 1279.
Gasson, M.J., (2000) Gene transfer from genetically modified food, Current Opinion in
Biotechnology, 11, 505 — 508.
Nap, J-P., Metz, PL.J., et al, (2003) The release of genetically modified crops into the
environment, Plant Journal, 33, 1 —18.
Vasil, LK., (2003) The science and politics of plant biotechnology — a personal perspective,
Nature Biotechnology, 21, 849 — 851.



13

T PR
Safety and Ethical Consideration of Genetically Modified Crops
Yoshimoto Ohta and Motomu Akita

Ancient Greek physician Hippocrates (460? — 377? BC), the Father of Medicine, established an oath and
asked the people who intend to be a physician to take the oath. In this Hippocratic oath starting as “I swear
by Apollo Physician and Asclepius and Hygieia and Panaceia and all the gods and goddesses, making them
my witnesses, that I will fulfil according to my ability and judgment this oath and this covenant:”, there is a
sentence saying ”...I will apply dietetic measures for the benefit of the sick according to my ability and
Jjudgment; I will keep them from harm and injustice. ...” That is to say, life is respectable and the balance
of benefit resulting from any actions to life must be over harm. The oath shows that, from those olden times,
the importance of ethical consideration in relation to any actions of medicine affecting human life has been
recognized by medical professionals. .

Today, scientists have made clear the subtle architecture of life in detail at the level of molecules, and
have made it possible to manipulate genes of organism. They, as ancient Greek physician did, should
consider seriously from ethical point of view about the balance between benefit and harm resulting from any
actions applied to lives. This is particularly important for genetically modified (GM) crops, because crops
are of fundamental importance for human life and their quality may influence directly human health. An
ultimate benefit —good— resulting from GM crops is to ensure food for explosively increasing world
population, and the confronting harm —bad- to this is uneasiness about safety as daily food and disturbance
to natural environment. Even though scientists produced GM crops aiming at only the good, the final
decision to accept them will be made by the consumer. Thus, it is quite important to offer appropriate and
understandable information about GM crop to the general public for making decision. In this respect,
scientists who carry out the research at university have a responsibility to consider thoroughly on safety and
ethical issue of GM crops and to educate students with appropriate manner.

In this review, we discuss whether genetic modification of crops can be admitted ethically by trying to
answer to public concern about the safety of transgenic crops as food and on environment.
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