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R HhEEMEE 47 (1), 1-4(2012)

Hic L OREHEERFR D E iR H*

Ho o
Beginning of Radiochemical Studies of Mine*!
Akira Tanaka*®

(= P > i P

1959 (HEF 34) 4 3 ISR AR O KB 3R 2T L, 7 HIicERz AR OS5k 3K S - HUR i BE3E ,
ZEDO—BE L TAFEHFINL., COMSHEOEBIRSE T EBR LA EDB VKRN T, UIHiEhbAEbyn
SIEWE EHEHEFIIEDEICA D, Ll EomAsfE L. YEEN e oFETh 0, BEITHH B
KRB AT E S ST 2RI N2 2 Ehidb 5.

[BR—E OIURRED AR IEA, BRPHEFOFRITFSAT] LV BEFELTHV L. JOBMEEEICSFD,
4 HE TSR~ Dl EHBATE T EIT 5.

AR St R O TSR, BHREMET O THdE, SR RKDERE L - BT, EEROFOEERAIL,
HADIFRICL SR HB WD ZE L TE R TH - 72,

MEHEZ DB FERIIR

UIFORFRIE RS AoV ' v E, FERELESE, BRE, BHEERZEDO 4E» o150, RIEA Y2 ) v OREET
HBEREREEAET, FELTHRLVEVYOREREREV—F v 7 =27 & LTOD, BUHEERREIERLT 4 Z0/0
SWFmTH > 7. TIHIDICET L 75 1d RI (Radioisotope) FRDEFT LI TH 5. T OFAIEICIEZR S RARRD
FED, BOHEREEER 3 & 2 OBEER A0, BUREO BB, O MisdT 2 b I TH N ORETH 5. YD
ICRP (International Commission on Radiological Protection : [EFSIUHREM R E L) DS EESHIC, Sz v 7
)— FOBEZEDL SVOEESBHNE, WIRHEELEEBLTICT2ILNTE20h, ST 72EBLED SVOKRE
& LHESIDS B NS U HEE O EFRIREDS TTRED, BUREIEICEG L 15813 ED & 5 B EOBEZBELIRICH VR
EREAEE D, BB EROLOEORIITE 22000 ¢5%4, HRLEICHME L THRRZ/ED B,

Z DR, BEC RIFEZ A L T B3RS (BT LIHARAAER BIENMERZEREED ol Bt L
T, YHFEADSEFT LD/ v 9 PWIROTLERTS &% f6] » TRESEZITE - 1e.

fEx ORI D - 725, 1960 (FEFN35) FFIc#kfiia vz ) — M FREERIM (348 E5Ek L. £ ORIERKS b
HE R BN L T/INERRIS A3 & RTEBRDHURRERR, MIEbTE 2L, WMUEELBIWLNESHILE-TVLS

FF P EORER 1956 (B 31) TS NIRRT L ey, TRHERT 2H b1 FHL, HETHRAD
STHHEHRECREE L 72 AED 0 TRIEVWDT, 5056525 EHNKENPBEENSTONTW LS KES. FIZETFREE
skO—f %5 B &, TTAERE OUIIHER T H 2 Iehsaliind, HEEREHHICK S RIERMYEdERRE»H 0, 22T
R 14 TEER L - R URESRb T AR L, Ao e v 2 RBEL T, IhEHVTELE X OB

KRS 2012 CERK 24) F4 H 21 H, BEARMEESHES (Rl KRR S WITHGEEE) CiTb /i oE s
2hNEE, WETLICbDTh 5.
*2OBEFEERIRE: oS Ex-Professor of Showa Pharmaceutical University

&0



TR @6 TR BERARF AT 2 | LWHF—<Th-7. LLIN
Egs BETOMRS BT RGR SNSRI - 72, TA T EHRYIEEIRET H - 7o

AN 34 4F 147,784 10,656 LIamid, 5B EL b OEVA, HUEHIBHEWITKE
(RI# : 5,820) CHTIDLIHFELAVMIEINIDOTHS.

e B o oa o5 YA D ST O RO —PIE RS, 1

RN 49 4 1,053,919 35,754 3,219 il 34 EDOFFHTFRIGETHD 7.2%, RIBOBETFHE

3.9% K% T 5. BT NITRIEABE LN DR TH - 12,

HWEOEBLE LT, HAORERWLEEDEEHKOETH 2 FKKOERHAEND 7o, FHERFEFELOT A ) HD
BRI X 2 BB OBRFAL b b - 2. EhofdigoaEEiE oKEFEhich v A4, =7 o & OFEEERIIC
SHL, BBREIRKILLTRAA v 7 0= s 757 4 =13 EDFiEE R WEGHEIED S 217 - 7.

&5 O FIKFDOHURRE R T O:EMORENISEH O T & R L7z, RERSEE OB & 2 O HESHIGERT 0 27513
ROEBYTHS, M/ BLEH, BRIREER, HEERE REHIKF, MhRUREILR, EhRiEEIlEs, HES
LERED T Th B,

TR DIEFRED I AR L, Sr90 B Ehigh -7, £ RKERRT 2 EPIORREEE 1/3~1/15 1D
SERHEMHAL 2. I oDFERIZ, WHO 0% 8 [BlfF4#k (1960, May) Off BT, HADORFRF ICL hiREahi,

— RN 33 E D KT < 7 o OFFE» 513, PZnPFe "™ Cd, ©Sr+2Y # EpH E ht.

—hbl LiIcGA ety — < i3, MK ETRROWHAEIY v o+ HR 7 V5D v 2 ) v % C-14 THEH L T, 1
vZ) v OERBF AR E VS DO TH - 7chd, BEREETIFOEMAZICH LT, KEEEHVWTE M 2 Y
VIREETE B EEY, Ty, YDA S A YR v EEB ST &K DY b AL RESEBRTH -
fefedh, 7 V50A4 YR vIHEE L GRENC D LRI NS

Linl, 42 i3k b ERBEMENTHBEL, FTBINICET I/ BICERSNTLES>DT, [k T DFE
DAY 2 BRI TH 3.

DL BHFEERT 25 Bic, BUNFIREDRFAERBIC Y2 LT, HMGFEIALSHMBEIHETT A YA
NIH @ National Heart Institute IZ8%% L T, Laboratory of Metabolism D#f9¢% T postdoctoral fellow & L, =&
IIEE O ZENC, *H- L&Y 2l - TR T a2 1570, BFhomEi 38 £ 4 B icllifirsddmsh, HMELIT 6
GORSHLFIH LS h, BB OHO—BE -7,

ST B R IR OBRE

D ¥ TcBALRTIOKIEDER

JRER FEE DR T & 5 IS O TEGERER & 1T L CTBBO BRIk BRI ICiEE L1z, —flé LR
PLASHRIGZFIF L7z oo 2 o K1) » (chloromerodrin*®Hg) O&RKERY. ik LE /KR (P HgCl,) & IpEms
sopxo ) vExy ) — Vg EEAERERTTRIGSET, 2S00 0ENRTEIAELZ EnTE (K1),
SIS R DR 45 (R L T T, & 7213*° Hg-IPCM (p-iodophenylchloromerodrin) 24 L7243, 7 oo £ o K
) v R AERIEB SN - 1.

T DR E SRR MIREEF O R & ORZHAHES: & WS DT THILE N, LIgS H T ClREEOFREIE
FIREO—AL LTHEICINA THVW TV 5, BAHFOMFEHE & OFHS%2E U THE VL OMiEE & 0 AR L &

CIHgCH,CHCH,NHCONH,  +  *HgCl,
OCH,

Cl *HgCH,CHCH,NHCONH,

SaH, 1-{O)-NHCONHCH; CHCHz HgCl

OCH;
K1 Zwvoxobry v203Hg (halflife : 47d) ®[EIAL{A

RS 2 IPCM

(2)
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X 5 Compounds for Labelling with *"Tc

AT, MOTHERBERESRDI LN TEL,

1965 (HEFN 40) FLIFE, Mo-99 % I v+ > 7" (milking) 45 2 &Ik VB S5N 2 THERTE S Wb 2 R 6 B
OPTe (77 2 F 9 4) EVHKEMPEIRODEICEA SN TLER, MEFEONTFOFKEIE L L, BKE L OLEF
FEHRWVITTERE L 72,

2) U Te- ZFHLEY DR

FEPRICERH & T W 3 B2 meso (KD " Tc-DMSA (dimercaptosuccinic acid) 1% LT, LAHEEDEF N E D
&5 B A IR NTHITRT HAEF S oW, dI-DMSA #&K LT, BIEICd 3MesnTiE S5 » b THENZZmEIC
RENERLZTD SN o 1o, ERFLOME FT7 5 v 2OWREDOHKZE L 7 DMSA O F#E (K3) &5 tov
YFIIa (K4) ERITKRT.

Z D% DMSA OFATH 2" Tc-DMP (dimercapto-propionic acid) Z&Ek L, Bl 28MEE S o~ ~ TH
N, BIFSHEREEL. BIclofbtAYOL P TOERTEIEEIEHEE 1B5LLE-T, YVFH25 ETERDTR
T B A # — OMBoNIh, ZDOHROEKR EOENA # — V13 DMSA DTN &EREDEWFERTH - 72,

% 2T S TV A unithiol &5 v b OBIICH L TREWEFI®EER L 7.

BRI O & VRS Te- (LAME BINR TART 5 1owici3, EZkd 2/LAMEBRT 7 % F v sBOETLHITH 218
L2 D'V M3 1 THE T &, RIGKD pH & 20~23 TH 5 T EDMEDEFTH 5.

By, RERaaTEORBHR

%72 1984 (FAFD 59) FICER(LFEANILERER, BRENY, KERSFOLEMICBLE L/ fTEMRO—RE LT, £
LTHC, ®S s & FE & L TR B- iR 2 O o REITFR 21T - 7%, MEIIE U TERE (P0), BAFE (D) BEDO%E
ERIMITRE SR L. REYORIE I REMAEFRAroFEER VD, WEKHhoREYOEEICIE GC-MS ZZ [
L CHMZZEL 7.

—fil & L CHBRELERRF 7 o (cyclamate) O v 4+ ¥ TOR#EELE L TERNS., F/oRERTE Lk, BAT
T JGEEE cyclamate sulfohydrolase ASiEE AR x N, T DOELZDOIEH T CHA (cyclohexylamine) #2343 2% (X 6).
CHA 12T & LTIRD £ 5 s REHRIE £ #% T, cyclohexanone, cyclohexanol, cyclohexanone oxime 75 & D)% K
h~giittd 2 (7). CHAD 7 3/ HO#EE L T 5 4 ik Ricia L 7okRZE/KE D TEHR S 5 & metabolic

(3)



Cyclamate CHA
cyclamate sulfohydrolase

(EC3,10,1,2)
NHSO3Na - NH,

X 6 CHA DA

—~NH, n=4,5,6
<C)'&/C\H (D
/m) LﬂH‘Vg
~.__-NHOH NCoNH —HO0 ~NH,
/C\H v d A vl /C\OH

—_— —

+H,0 (11)

(V)
\ /(O) /—NH;

(C N—QH==2= /C O“”

(VD
__ZH// _HZO\V_H 20
32

\C/OH e /OH
¥ NH vy ¥ TOH (vm)

(vi)

X 7 CHA oft#f n=5
switching 232 %, (ID Oftbvic (VD) HEMT 2 8lks 2 BREFER L7
BEhYIC

JT4E PET (Positron Emission Tomography : BB FHURWIEREE) OEAIC LD, [HEEEEAREUITHT G
FERFHEE L v 7 —H9E) OHEMK & oIFEIE mt_x@mww%,%*w@4mm¢rﬁ;wu%%¢ém%ﬁ
TOBETRHERE ('C, *F) M LSRR EHb LTS LN TEL.

% 72 1991 CERK 3) FEICEFIEERIR A%, RINIRFERERE odFEmR T, & LT CEMLamEFM L o2
WOIEMBFE oW, L 3L 250, MEEEZ S - i REFAZELZ T IRAEER TR, 4F T
BWEELAR TS - 72,

TN 29 (1954) EICEF =FRIETO T 4 ) H OKIEFERRIC L O, HLBEAS VDWW BHLDIREB T, MED— AN
L3 E0 S HENEFCHEZRL, BILICL 2 KEFEOHFHAEN 2EICE TN, 7 2 ) A7 OKIFERIGIFEF
BT T Licws, TENIK, B, AYE EEELRROBEEEREEE T 5 Z 2R HER SNk

SRR 23 4E 3 A 11 Hicike & Ao sdbp RMiE I & 2 o FeE, 2D BESE R T IRERr o S0 L v iiuhtEic
K DB ERIEE R AR Lic, COAEGERR, 50 FLLERIO T £ ) 7 OKIEFERIC K 2ERETER & (34 < IR R
15505, WOEO 2 vF —[EL CEOFCICEb A REELFTA LS. WEEL, BURGERRG: FROMBEAZ, M
NEOIER L, SEEYEINICE 2 2O O WIERAEE N 5.

foF fo F Rt L 2o OB A LR E DR TH » 12 T &0, FADFLEDWFEANEARE Lo S &icts - 1208, &
MOHAAF0 45 HE LI EOANTEN I Licis 3. SAETHLOMBREBEEFT L EnTELIEE, B
flizid Lo bEl, FROXA, MTPHAT, HEFEEOHIOE & RLK O EHT 2IRETH 5.

bl LORFERMB S 0T,  [HRFEGRBICE I 2 B ORI RZE] & S MFin3Ea24EEE 120, 506-519
(2000) SN TV EDTY, PFRNBDOFEMETAXEKE 2SR L Tl 20

N
D) ER7 AR AEER (1975).

2) Hirh &2 SEMEE 120, 506-519 (2000).

(4)
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THLFE L nERIFEE DRESE
w8 F e

Distinguished Women in Chemistry/Chemical Engineering
and History of Japanese Women Scientists*!

Yoshie Souma*?

. FC®IC

WELE (2011 4E) (3, WHAULFEFICH 5 A Tt b8 (Distinguished Women in Chemistry/Chemical Engineering)
mEILEINf, I, MR EFEEOERS PRI TV E0T, T EFEEERE T vIcETIohicbOT
bHAH9.

HATE, —MBoTlpsKRFICHETED LI -1DI1F, FRIMFAREEROZ ETH S, B, RFEADEER
BEELdDD, BLREHANDMEFRIEG E 2R, 20DEROIUMFZFE RN S, MHFKIAPLKEFSA
D& D BFERITENHEAEL, KRFEDOER, FROK, R, WRIESED Y — 5 —»# A L TERL, atbeon
EHRZ DI E VS E SN BEFB L LIS, AEEZANE, Fa2) —KAZFlicEzETHEL, HOERE
50 4E, HALD b#EATHS, ZMERETRICHVTORE VDO TIREL, EHRTIENS5ZI 5NTOWEL->ETD
CETHhB. /=9 = —Tl, WHEEHEROEEE 0% EicLESELTEY, 4% HAINCLHEOIEREIHT S
ENTFEING.

A, BiE, KERR, ZisZd on 2 8SEEE 1B TR TOA, #LVERIZH > THIFE THROHE
EEL, BEBOELRESCHRSEEOEZEI V. AfETR, KRS OESS I Th 2 ERBEEDER 2IRVERD,
e TABROBEERS 12,

2. WHFE

2011 fEd, F 2 ) —KRAD/ —~NIALEEAZE L TI0EHTHY, F7- IUPAC (EBEMIE - IHALFES) HFje
LT100 EETH - 7. = TEREIZ 2011 FAHFALFEEED ., HRPTEHES Y v R Uy 0BT, R
BT 20, 2011 HRFEETo Y27 &ELT, Bl t¥E2HE T 2 W (LFEMNRIT SN & TH 2.

16 pED S 23 AOZEEIREN, FHZEHEER, 2009 FIC/ —~ALFE () RV — L 0fER ST =%
HLiTH 3+ bIE (A X5 0), IUPACEAED=a— - To—#i% (75 v &, £afb3), 72 ) #{t¥2
LEDFvY— - Vv sV G (LY, 94 DFa5E—v - e F—VERE 525N TH- 7.
Fhb HALFEELO CHEEE Vo2&, RSTOZHEOREITHL, 7o v b ) 3 TOREIUTRA L.

7T Y aTE, TH3LH»S 8 A5 HITh » TH 43 [0 IUPAC ER L@ S TV, ZO2Hidho 8
A2 Bick b EoRER 3 iTbni. Y¥ER, $—KICT 5 - 3+ MEIROMEVH D, BEEZALEACLD

ARG 2012 CERL 24) fE4 H 21 A, BEARMEDYEHAS A KFEREIEIRRHAATIIHEEE) CTiibnici#soR s
e, SETLcboTH 3.
*2 A E KA Special Adviser to President, Kobe University

(5)



B 1 e E R E (201148 H 2 HD

HORTLL—FETDHAHEFICEE) L. 1005 6 HE TR TRFEoHFICHEZZENEH 257 ] &0 EENTH
htz. BicknELboEwidds b0, L@l T0iolR, EHEIRCO K AERREOEMSEZDIIVEVWS LT
Hoto. 6EMSF 2 ) —RADEREICET 2 - AZENS D, TH» SEEXSTTON ., BRICEIZTEBOHMNKES
MU Sh, SEEESSBICT Sy v28hik, 23— b 2ZUTERICENSS LTERMES N, hRICHEATZE
WEE Wk & fimEEsZ citaircd s (KD, fhbo v s P v 225 TRENICEES, vvFLrsicl-fckoi
lETH -7, 23 AOZTEMMIE, £24—icLcaliho b —kEREN S EFEFICTE L TemELBICRA S
nie.

3. THURPEEOESE

3.1 IFRA

Fo—mivb - 4% (1827~1903), FEFEEFZER LIE—MROLE]

Y—FW b AR (AL R) 1, FA VAR Y — & b Sl BEORE LT, 18271 FIcEBoHEcEE N,
Ry —H MG 1828 5FicA 5 v S BN SHHED A 5 v SHEfEDERE & LTI s v, BARABRE R bFmIcE
WLUBEY B PEERN AL /20T, 72535 [HH0oAKE] & LTEENLE -7, HEDEEZRATE < O HARMNCIEE
i & W2 H A 2. HAROFENS, BEMOEARLZ T TR, BE, BESFOMNb&A 5 v 5IcEASELIZDTR Y
1 EASNT, 1829 FITKAEMNERICTE - 7c (V=KW b)), TOW, 1 R2F28MLHATH - 12,

1 2 RRIBTBEICECOND, FhZFS, 9B TREEZEL TP S, Y—F L b OFIAZRTHASE £
DOWEEREFICE T, £, FHNETAREZEL T ERE2HRT 3ER, ARES¥AL. wic, ML
TIRABEMEZBZE L CO I AHTH#O b LB 0 EROfEE Lic, GHEOMICRY 5 T2 65 008, AHEH
NTERCR EREEFAE L. T DMK, HERBEARIEEICK > TIThh 2 O0EE1 - 1o, 1R BIEER
DHLERAZFHIEERERL, ZLOGHELNTVIZEVIND, 4 XxDLEE L TORMER, 2 oHICESTE b
KoLIEEABR. 4140 [HARE] L LToFRMdcbEbIEE -7 oL, 1213, B¥EEE LTORINcHA
5L, TDRGKE, [EY, 45 v yEBoMmERt, o0 aKaEEM L TENOTHEICE -,

TP O BAENC RE 1858 AEIC HIIBRGSHAIMEAL Lo 7o, ¥ — KL b OB SR E N, 1859 4FITid v — R b
OERAMNEBR L. 64O Y —FL M E, B G, 1% B2, 75T 6% LHETHBL, ot x0H
NERUERFOEICHEAL T EE2H > TRKEC L, Oy —F0 bE2ER, BRICHEAEL, HTFoNLERE LT
[E@s .

HA7EHERTE., 1870 (BHIG 3) 4FICA x dREEICHIT, JOcERZBZEL 2. 1873 FIcld, WHIEKBOE—EFOHLE
KB LERFEA#EGE SN, & SIS EN -1

A x 3, BUNAS 1884 (BHIE 17) FIc#) CEMBIZERBMOPIF 2 2ctic bBAC T, KX —ADEALEELE WS 2T

(6)



TS, EMOM TS -7 4 % HTEREL 7B, [RATFAE 32650 ATH - 7ohs, 2D 85% & CTHEEHETH - 1-.
RERBEPIC2ZATHY, TO—ADA X TH 572 4 %13 1903 (WA 36) FICHHEIT 76 MEDAETEABI L 7278, v — &
WVEDIRE L THEEEHE O IS S 1 ELOEETH - 72, EOBEER LD FIT@ BRI,

3.2 BRiBEEK

BiedEENOLHRFEL LT, #Ha/ CEBHF 1D 2 AZIY i 5. M, —RoRETREENERE AT
SVKTH D, (EERFROUMA RO EF U DHMEFIG 1.3% TH - foh o, HEEEE B E T 3 MifEHRA~
DEFRE, SO IHEP 7 THAD. 2 AL b, UHHRKIC—KLIE WL TFOREOESSHEKETH 2 LT S%
R (RBBOKLFRE) AL, oI E TH#AL. L L, MBS hTuio R RERR
THY, HABFOWMREGICRK 2 LR EBESNTOEDE >0 5, EVEBEZHHTIC I3~ IES 1 dH - 1o,

[RHD 7 (1880~1971), HE¥EEL, WOTHEL]

A= 13, 1880 (BAvA 13) FEICHNIB KN EOMESERIC 9 NifisboEL L LThEEN 77 BibRiFXTh o
B b HEBLTH - DT, FE/NER, HABSS/INER, BEE R AR T, 1898 HIC 2 T SRkl
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FREETF + OB HICEETYI)D T L 7. Gk 2f, pp.
84-85).

9) a) 3k 2e, pp. 20-22; b) &, #E pp. 1-3.

10) ik 2e, pp. 7-13.

11) SCiik 2e, 35 pp. 4-10.

12) 3Cjik 2e @ pp. 152-191. a) B CHEEREEY LiLsh T
% :b) ESCTIHIAMC Nardus indica L. &\ 2EZAHD
S5NTW3 :c) BT Amomum Melagueta, Roxb. &30
ThTW3.

13) ik 2e, p. 448 35 & ¥ 2f, pp. 82-83.
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14)
15)

16)

17)

ik 2e, pp. 450-451.

TEEE D O SRS Nt BB B ch BT T O [RI TR SE
HBEES p 42 (1937) ISR E LT Fo LS icidah
TW5, BIfA (7 5V) 5344114 ha GRESRE 67.9ha) 5 #
O (B >3 %) 4385 82.8 ha CRkBSHIFE 15.5 ha) ; EIEH (7 5
V) 4315 6.8ha GRIEHIR 4.8ha) s &L (227 2) 5
445ha GEEEEHIfE 10.7 ha) ; 43(fnfi 575.7 ha.

18)

19)
20)

a) ik 2e,p. 365:b) ¥ 4 WE S ¥ (Vilmorin) (&7 5 ¥ A
T 1742 IR s it RERo B 2. FEREEGZ
flitE Lic & Wb s ;o) Xk 2e, p. 396.

SCiik 2e, p. 404 5 L U 2f, p. 302.

725w v REGED LS BIEYETRET DN AHTH 545, 7
2/ & 4=~ (Cinnamomum camphora var. nominale) O C
EimhdEAaonhb &FR= BEMAKED. 203 FEE

a) ik 2e, pp. 5-6 5 L U p. 313 ; b) 3k 2f, p. 7; ¢) FEHE (1936).
BT E T E T b A 05404 kED (PEARpRRS & FEE T & 21) ik 2f, p. 9.
OMOTF) OWTFTH-F. FHEEICHEUHFMOFHICHE  22) ik 2¢, p. 314
LTWaZ EMhSIERBICMA SN, JEW IS REEAPES 23) 3ifik 2f, p. 305.

B & OB O SEE, & S IEIKEHRE S S HEE
B DR Z 5 T HIHICE KBRS - 72, BHAIC bE
bh, WICHROZFICWTHRESZA AT, HUZE
A SE—oFEIEF TS, Gk 2f, p. 80) ; d) 3K 2e,
p. 289.

ik 2e, pp. 412-414

24)
25)

ik 2e, pp. 256-257.

26) P, fhe A AR

FIERD[EIE, eshauEzE, 47, 21-30 (2012).

Summary

We are studying how cinchona, one of the most important medicinal plants, was introduced and
cultivated in Japan. As part of this research, here we report on cinchona cultivation at the Koshun-
nettaisyokubutusyokuikujo (Hengchun Tropical Plant Cultivation Farm ; now the Hengchun Branch of
the Taiwan Forestry Research Institute) in Taiwan, which was under Japanese colonial rule from 1895.
The Koshun-nettaisyokubutusyokuikujo was established in 1901 by the Governor-General of Taiwan at
Hengchun in southern Taiwan, as a cultivation facility for useful plants. The person who directly
conducted the construction and operation of the facility was Yasusada Tashiro. For approximately ten
years (1901-1910), he strived to construct the cultivation farm and grow plants of economic value.
Among many plants of which cultivation attempts were made was cinchona. Tashiro was also the first
person in Japan who attempted to cultivate cinchona (in 1882) and thus, his attempt to cultivate
cinchona in Hengchun, Taiwan, was the second challenge for him. With the cooperation of Motoo
Higuchi, a staff with outstanding skills in cultivation, Tashiro began to see the prospects for cinchona
domestication. However, Higuchi was suddenly fired from his job at the cultivation farm. In the
aftermath, cinchona seedlings that they had cultivated up to that time gradually started to wither and
subsequently, cinchona cultivation at the cultivation farm ended in failure. Tashiro was disappointed ;
nevertheless, the technical experience gained from cinchona cultivation at the cultivation farm was very
valuable and proved to be greatly useful later in life.
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1. FC®IC

KrR3IhEscEELEREYTHE++ (F+/ F
Cinchona) OEPNFEEEEIC>WTHEL, #O—#%4 T
IO LT &Y. F - oEPNEERE 1882 (WA 15) 4RI
i - EREO IR T TIlA o, RO THEES
%, HAWE LS - cBRBEOEERTHEYEES (LI
HE TcHAEAONALW. LhLInsEVEFhbaizids
FTICRE->TVEL., ZOROVBETREEEESI,
HEKFFEEH S & RIS IR S e K& s
MR E S h -7, BEBETOI ) LEois off#ic->
WTREBRET B2 FETH B0, T 5 LichcEEEEE

(At (CITESER) (31922 CKIE 1) £8ESHEN 5 A
TR AT 72 & D H3H A8 ER) D KIS D T IC K A
12, ok TREDOFF 15 1934 (HF09) HEHER
FFRAEHEL F = —x8EIC bR LTVWEY. —4, B
B RFEDF v v XZNITIIEERE S N OBRR
RHDALKELE L T ehs, Glale DFARD Fak U 7o B EEE
2B BEN T THISICEI L e o + FFARTH %
TEDHBAL 7. AR TRZDOEEICE -l E, Et
O+ FIEERINCH S L e HREE 2 thulsic O BRI 3R
oW THRET S, HBEEEKEE— (3L -RBL¥Y) I
& - T1911 (Wik 44) FiChBES N BEREHTH 5.

2. EEELCHEIZF=—FEELFFHIBEORER

BRIEICB 3+ =—x8EICOV T, §TIC
CEDEEINTVEY, TITRENSDMENEES
W, Ao+ F IV 2 B0 AL T <.
Hma®1IcbRLk.

B3R RIS A AR, 1915 CKIE 4) FIT 3 —oKiEk
(1914~18) TAREL TV E Lk x OENELE KT L
fo. 51T 1917 (KIE6) FICR Y + VTEDF F K 63K
METHO T+ =—2BEICbIIL, A4, Tho
vk EFETVH oA FERFER A EEFELICEI) LT
W53, O EEE->MITICERTRIFICE = — X BIEIC
NEEE, 1918 (KIET Y + 7EO+ FEE#HE LT
5AERNCHI 3 T b v O+ F EBALNERED, WALKF
F [z & BRI O T TAGH)IC + = — 2 BLEICH D #f

AL, EOBRIIAT LM LT TRd, S&ET
H o o DRCKEEA b I NS LD, HmbEEIR
ZVETEFAE ML EICEL. TOEERSRA S VS
CIRSCHAE 2102 ICED, SHEbEREEZZEF T
3 (D2,

=&5

—75, B3 1902 (W37 35) 4RI HRBRHTF
el EME ST THETOREEHEEGERL,

BIEICHE -
1917 (K

BRI RS Hoshi University. 2-4-41 Ebara, Shinagawa-ku, Tokyo 142-8501.
«2 RIS A4 Hoshi Pharmaceutical, Co. TOC Building 2nd Floor, 7-22-17 Nishigotanda, Shinagawa-ku, Tokyo 141-0031.
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. @arx o AnSRRNBTNAN THLENAT
ket v o Sl

K1 [HESSERALETES LOEE GIEERK, 3
SXPEF ) B O LI TFRRIEIRA T 0 L2 &
P55 % Wi U 72 IR0 10 RO BB, 72 o E i IH
SRR YR (BRI
1E 6) FEARIMN DFEFICH 180 B (1.8km*) Ta A/ D
ARG LTI nA v OENBRBAEFECE L. BE
ISIcFFRIENTENEF = — %2 b ENFELR T
o HRcE THIETE, LrbTOEELBELT
BEBEMAOAERE bR TE 2 EDAVITE - 1Y
2.1 FHEICIVBET
BETOF + S E 0 TRERCHERSFEE
ETHA LN TRV, IFdERGONEh - B+
F OEMGHEICY 0, SFR=ICHELcD, BB S
HRZEE IS A (R L CRETE 2R 100, BBRE
FTRENTOF F#iEEEzNE TOREL, 5 A TRIAL
HLEDERNPABTH >, Lo LA 1919 (CKIES)
R HIBEEA A MR R O PIH IS S 1<+ F B o alaEtt o
BETE IR L T2 0 BEEEYD, HRLEIC bREEH~
DHEICFEITL TEREZRD 2. BURYEOLAETS -
EHF RIS DY, BYFOMREA SN TV
MNIcdhHW, BREKTE 1921 SRR ZIBITEHE E LT
AL, BETOFSREEHEMN 5 A i< 500 B4 (5km?) %k
FOFEHICED ., SOICHRE Y v 7 BAHIES 5
BEODFF OFEHAZEA L, 1922 CKIE 11D F& b 2O
ZFWT 5 A #1750 B ARG L7c, RO TR
ELTRIA & 0iFE & & S BRINIARTS 3,700
Hix (37km?) %%0F 20 H kMR L c0d (K 2)Y.
2.2 BEEDHIERIR
BREED + I DOEEELA 2 ERNEDITVD, HoO
AN EHLEDIEHICEATZ bDEA LN S, FHEHcY
to Bid THESEEICH > T=AXBBARMA L, FEC

JFAEMAR L] E30LTVE, Thid+ + kB ok
SRl lEEMIcH Y, LrbEERRRRANCREbN

BT EMBOcY, BiRE HERBBIEEZE LT L
ThH-1 FhTBEHEPRES, BREOMIES ST

el
_  i
= 4 =3
=

B2 Al RIS RIS

FKAEES LTWAY, T L1923 (KIE12) F£4 Aic
FEEKEROBEEER T EMRE) ik o+ 16
ZTEOVEVTWAY, 29 LTIEHEIC F F ISR
TrhcBbh T, BEEEIE 1925 (KIE 14) Fick
ROB—ItwWhwWwd [7~VHEHE] PHFRL, UkEE—
DBIEEAH L Wb b TICARE L TV E] (K1)
TH 71D, S EBIEN IS KITR A 21 FREREN &
ba- 77, L b RO TRIEFERROEIEVITE %
W, FEPNC I BRI ANE X 7 v REAOBREE S vt
FoMOEMHEGFELL., TH LI EDSFFRREA
NS TREKREL 20, BB TOEMGTEIEMEST N
EOERMEE -, L LE—0EE ML, &R
HOEBICH D BN S bF FEETMT L3 Eh -1
SEVWT S LI ORI L5235 b EEEED + -
O bORIEHICEREEZZY, BORBEPPEbEEE
WOREL, H8FICIF+ FrENoIIBiEEsh. =
L1934 (BAf19) F2 Aicid, sVicEHo++EH» S
ENTHIO TOF FNIRERENDTH 3 (K
3). I SIS LT Ko S [E4FEFE P O FE I RE +
——FEHEIC BRI L. ThEFFEES S F = — 28y
EET, 2IREENTEESEbIPERE FoRxKT
RETH - 722,

COENTHID TIFES N7+ F BB Ic B &
NBICKRY, [EF 11 A 21 BRA KRB ERESTHO N2,
F RO N AL BT EARSE L & T [+ 4
BELS | MRS h, FrEECENMEZRILHELTHF
M oL S MR - i L&S ErBREShE. 2
BIC3IEFRER CHOERGHREERY, K OXEET
U, BAOHHTOIMLE SNTVBSY, FFEfEY O+
FBUNEEE WS RS FHELATAL T, BERPHEIRE
ZFF R ERER s e R DO,

1k, BEEEO + + ko 1933~34 (FF19~10) £Fic
B BEERHILUTOL Y IcTH - 1P,
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3 EHIEED F+EIcH 1 2 ENY O+ o kiR
F R, H9E2 A8 H S 1 (T,
PR —

LD A

F4%L K950 Hidx (A MHERD #9520 BA
HIA S K16 B (AR & 5 K
TDH B 1934 (FEF0 10) i 3BT AR RS 2 L, 19
18,000 A% XIFFETINICL DI 15 b v D+ FKLERES
FELTWAS, O F F 12>\ TRERhREFE A
KEERAMT LIz E T A, IRDEHS BTV H oA FEHERD
F—=y0E 5N, BEEERE R F OBEBREINTED SN,
FEIMGRE 579, 585, 1.19, 6.32, 10.00%
Yy 7R 291, 566, 1.60%
(WP bR+ = — R ITHEE L 72D
2.3 FHIERTIRDORERR
B—@F F L izc T, EARKCH - BE
HOFEAY L, (bAEAZ L CHERKEZFRE 45
HARE—DBREEE 5 LHAL [HEAZ L THA—D 7V
oA FREEES LB S]] LOBESIAAEZED, RD2
HAHCATHICE O TZE DR+ F IO HEREMIC >V
TG Ak T W BY,
OXFY + 7 & DS
BEBMIA (4#) OISR
CO2RRBUTOLS KNBEZERILIbDTH - 12,
FF IS TIC 1850 FELH Y + 7 B THINL, AR
HCAEDS + G 033 S & 72 > Thichy, 5%
BETHICF FHIEE LU TR, FEELTY v TE
LORRTHB EMNFBant., 2 THFEENHEL
1O OM TR LY~ ORI Z D 5 T &, F5
DS o#EE E U Chrtig, 2 v 3, T oy s, KETF
< F v EARIT LR L, 2GS EHERTZ R

REM. TOLALTETY v VEDODICAEIF WY
EBAIC T 2 L2 FE—ITBFTVWE. ROT [BEO++
B IEROEFRE T LTV RSERLTY
TICFAG W] L, FF R RSBBA DR
HEREEAES, EERBEON FICEE53 8500175
DTHY, TOZ LB+ FDHEERE TRELEENC &
T, QL @QREAFAIDOBHRICH BT L EBHLTVS, X
SICASROFMEE LT, 1944 (BB 19 FE3 HETD 104
N #RET 12,000 B2 (120 km?) ISEMKE LT, SERLDBE
CEFFHEREEETICEMIL, TOBROBEEREMIZS~
THEANCEE 2 LOEEEI TR, 5 LTSI
3, Y 7 BBTRE OB A Lo L
BEBNTH FOBHMBSTE 20 IBEEE I TH 5
LDRBEICKASNTVS, [AfD+ +EH S 1934 (FEF
9) FiTiF Skg DFEFHERN, ZDFET1F 93% DFIERH
by, £INoIE 1,500 TAROHDHRENRIAF N,
C O L7cEtlizETr—7, BREETO+ F I,
4% & 1933 (HAFN 8) 4E T A h SAEIF PR &It T H
BETOF FIEEBBT 2 LS ICE -7, ZHRICHLE
—3, FNFE TR X ok 2 A0 Lo BGE
L D& OMBIFCRAGRY 2EHBICERE AR TV 3.
Lo LB RSB ICEF~OBENR LD, Lo++E
bZOWBREN T ARETEL L F FHE KR AEICEA
L, Bk & bIcBBEBENOFFEGNRT3IcE- 1.
5B BRI TR b L W atEEEE s
n, B—AlEk L e BEERIRY & & ST KB KKERIC & -
THESNTHERT L ERD, &tEERFREDIC
2011 (A% 23) FEiCRAN.EBEEAWI TV 3,

3. BERXFICEINTOHIHK

BHEPAY CUTRF) OF v v/ ¥ZWICTIEHDT 1963
(IHF0 38) FicEEE S NS HEN D - 72, T D 3PEITE
UC2BEBD R ICHRAHDOR/N2A WUTKIBLY
K-2 £509) OAKRPBEFERE S LTV [FEEE 2007
CERK 19) FEEficthWigE S hich, 2 DEZ DALK
bEFESNZ, EEOSBENZHERLINFTRELTE
tehs, i ORI LWTHE L .

3.1 RKDMEIK (X 6)

K-1: £ & 300 ; LUFEX 85,

435 ; EHE 144kg

K-2: E& 143 ; FUgfk 107, JEPH 32.8 ; Tu 14.2,

44.1 ; X 92kg, MUEOMIWE %A Big, K\Wh%
TigEE L. E&HAIcm

JEIBH 26.5 ; T 13.5, JEFH
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# 1 BBERAS T o+ - kBRI

i #oI

i 35 4F 1902

B, RIEET L BRI S

MR ZE 3G 7 a5 O B FEE S 1Tt T

(1910 (IHiR 43) % T)

HARLEN Y + 7icthiok U+ F 2 A (HoRIR 9 A 18 H~F41 A 30 H)

44 4 1911 BRRESEp A a0, i EERRE (BERRKFOAI)
KIE 4 4F 1915 REEEAEEYIO €L e X BhE
6 4 1917 BUBEREEYOF=—%, T oy, b4 vl
9 4F 1920 FHfRZEE L8 B REE T 3+ o FR B
10 4 1921  BEEISEAHAZEICF F#EEBET 5. B A)
114 1922 EBEEASEHEN 5 A T F EWBIIE
12 4E 1923 FEBEASE BN A T F ERBHIG
14 4 1925  REBEORE—HEIC [7~vHEE] #%
15 4 1926  HAZESERIE» SIEFEZ@E»N 5 (TH)
A0 3 4E 1928  HfULERE B A 16 H)
44 1929  HRLELRSHET (11 A9 H),
5 4 1930  [HARZES ] 74T (8 A 30 H)
9 4 1934  REBEECEEY O+ F I 2 A9 H)

BBEEHHIINEE M 3 )

F B B kb (4 30 H, 8 31 H)
FFEARTER~HMN 8 H 4 H)

B EPET (EFIERED ~ofikin (9 H 28 H)

[RPE + o B AL HIES O, PERfE A~ 0 RIS (11 H 21 3)

K-1, K-2 & ITHE SN T WD IR KRFENDRE U
THY, AL THWSE E T AN S[E UFEEY & Eb
Nt K-l 32eEiciiks-o0 3T, Bl < i
I280cm iZh REBENHLSTE TV, K2 (3 Fi
T ATHEATE] 2T em IS 7z » TR AR > TW B A8, #h
DI DS E NATNTR AR EE S MM sFEE LT o
3. MIZEBETEL, ZLOADTFEIRMINIcbhPP
HREHVO TV S, BEONBIE WA WA SR AIEDORE
AREHRLILEIAFFRICHUL TR ERS, 0
IKEFFTHBAREMEMSELL.. ZZThKicoW0T
R RR Sy DM HY & SRR o gt 22 5l 72,

3.2 DR

K-1 DfRIc2WT, SFBMEHAER LIk E T
W3 [+ ] OEdaRE EmE LY., zofERs v =
B OMERRER G LR L, ERFEICESWIRT Vo
1 FOERETIRERIT 5% ER L. FREEHTIEE
ToAuA FELTH0% L LG EEARELTOLA.
ERFBEICE 0BTV h o4 FOEEEEE LTS %5
fric& s, TLC ETRIOAFHEICF=—2D 2Ky
PERE L (K. Bt =ve v VBl BRI
CHCI13-MeOH (9:1)+NH; (drop)

3.3 BEMIIICEICEE

Cinchona [EHEY) DR ER EF I O EER 13, AA

K4 TLCICkBF=—%D#HH. A:K1DT7LrhoA K
S B:F=—%

DNA 57— %> % (DDBJ) & 3 & HERA matK il =T
SHENEIRENTVWSEY. J b b, C calisava (AY538379),
C. pubescens (Z70197), C. officinalis (AY 538381), C.
macrocalyx (AY538380) @ 4 FEDEH A HEAIRETH 5.
AR T NS BERSNTO BRI Z ISV, 15
B, HHES R C calisaya (AY538379) ICHES B, F 7oA
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i X T Cinchona |®{EY) D4 13 Andersson O & (c
Eowi oG TIE C. ledgeriana % C. calisaya @,
C. succirbra % C. pubescens @< / = LI LTV 5,

FEICHEL, KK 1 BLOK2 3Rk TH B & C
BIpS, TNOOEEARNS DNA 24 L, HFEls 16
BAMIET 2 2 L@ L LS EBTRENL. —icEV
BEATIE DNA 2L L T B 700, fHBHE L IE &1

M@ Ics 2, 22T, ZEMETPCRERTH A
sl L7z, dbb, —EMEE L CEPESRE® PCR i

X BWIEEIT 7218, ThEOANO T 54 = —ZHETL
T 5 PCR EIC & 2HIBATH HiETH 5.

3.3.1 IBiEsEORE

LR matK Bz TR OBEY I B W T, Cinchona |&
4 T2 U152 A E 113 366, 418, 426, B & U8 472 FH
D4PHTH BT END, TNOEESUIERARIE Eir
5Ll

3.3.2 IS4 <7—0DHE:

—BEPeE F MatK-AF3: CCA TTT TTT GGT CGC
AAC AAG BL U MatK-8R3: AAA TGC AAG TAA
GAG GCG TC, _BPHH MatK-AF4: ATT AAT ATC
TTC TCA AGC GG ¥ & U MatK-8R4 : CCA ATA RCG
AAGGTT TTG AACC o&iH4 Fiffizikit L. 22T
RIZAXNIZGTHABIELAERT.

3.3.3 1EEEH OB

K-1 BXUK-2 otz £ 1 200 mg » 5 DNeasy

Plant Mini Kit (QIAGEN) %({#ifj L T4 DNA ZfliH L,
X\\WT GENECLEANE T Kit (BIO101) TH&#4 L7z, PCR
T K AR IE GoTaq (Promega) BLUE T 54 < —
v MM LT Thermal Cycler (TaKaRa Dice) IZTIX
JE%&{T>1. 754 <—+y b3 MatK-AF3, MatK-8R3
(—EBEE) B & U MatK-AF4, MatK-8R4 (M) ©&
%, BUEIE 94°C (30sec.), 54°C (30sec.), 74°C (5sec.) #
B YA 7 NMT-o . —BREEORIGKIE QIA quick PCR
Purification Kit (QIAGEN) TH# L 7%, “ERHDK
JI(lH Lo, #IEOMERIZ 7 o — 2Bk L D
IR A HERR L 7c B EH O G 12 QIA  quick
PCR Purification Kit TF#4 L 7-#%, BigDye Terminator
v1.l (Applied Biosystems) THA 7 ¥ —4 v ARG
1T 1. HEEE DT I3 ABIPRISM 377 DNA Sequenc-
ing System (Applied Biosystems) 1T & O fiffffr L 7z.

3.3.4 #R

(1) Cinchona J&HEY) 4 TE DIFHEECH O LKL : 4 T D%
S N TV B IERA matK B TR O IR AEBL Y & Hi
L7655, 19 2ot ORI EHIBRLE R L.

©2) AADHEEEFIZ > W ALK Sl L7z DNA
AR E LT, 754 < —EHE & ORIGEEERE L
FEHL, TEEMEO PCR BT & 0 HEY ORI A R U157,
BAD K1 B LU K23 W0 bR L 7oA T L
o3, HEEECH G C. pubescens (Z70197) & —3 L 7c
(X 5).

Tt

Strategy of Nested PCR for Partial matK gene and Comparison of
Nucleotide between Four Cinchona Plants and Samples

(1) Cinchona calisaya(AY538379) T A Cc T
(2) C. pubescens (z70197) A c A T = K1, K2
(3) C. officinalis (AY538381) (o4 (o4 A T
(4) €. macrocalyx(AY538380) A (o A o
366 418 426 472
l | [ 1 | I (172bps)
MatK-AF4 T\ /‘/\’\ 2PCR
|7 |  (284bps)
N Matk-8R4
13tPCR
Mati-AF3 —\ /‘/\’\ )
( matk gene D)
S Matk-8R3

X 5 Chinchona B 4 & K-1 45 & U K-2 @ DNA 7] o M
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K-1

K 6 B#ERIA¥ICEIN TV 2EKOMKK1 LU K2

3.4 BETOLEE

AXEIHBLT 22T LK, BR¥ETR
1922 CKIF 11) I hHETHID T H F k4 % &
& HiT 1934 (BEFN9) FFIC JINHE L 7o+ + A St = —
FBEEIT KA, Th O EGD& L T IGERE + - K%
IBRENCZNL, I EARZRE 8 HERICHI L 7. ik
MantcFrioBEE (X7) »XHE 6 OBFICEIKI 1
TW5.,

K70+ +HEESE+F+r0—EEREESNLK1LIDE
B (X6) 2R L THiRT 2 &, BRSO EIEF—
HlLt., KlOoF+HoESEXRSBAHTRS 2, &
FNOHIGTH 5 EEFET 5L, ThoFRIEE—
DEDERAIEHLEZNETHAI. L->TKIBLY
K-2 ENTHD TERE L+ FFARTHY, Hic K113
1934 (HHF19) FERBINT 2 -dICHES LI FF D
—IBTdH B b DRI L1

BB, BEMRKFIEUEDCREECTHIE—ItL-T
1911 (BH7G 44) FFICSHABE L EEICRIEI NI KRFETH
0, REF + v 2RICHGFES 5483 1924 OKIE 13)
BTN, FHoEE s 1934 (B9 F4E4 T
ICEFHENTW ., Lichi-> TREEBRIC K b BTt
NicF FEPRFEICELATN I L3R EAONS T
EThHbH. L LTOERE IRKETH v+ v 24 (k)sE
GEICHENS N2 EOREIbH b, FEADSKFICES
AFNLFELZORBEMZ AL, H0EERERT

1 e Bk 3 AR

HEHRXER
s W] ame am Ek
| = = =
TEAEE R R LT
®ER V@SB 7 7
ZEACZITFTTT T F &4
L K
Tm U R Tk
F R
%k 2E 5 —
T H L o

e

K7 ERICEMIS N AF ML BToBEaiokici [1H
FUEMA B EEeE, 010k s LA\ HuEE
i B ERER A~ E TR AR RGP &
H 5,

SHIZE-bDEAHLNS.
4, BEEOFFHRIEICETIZIERTEDOEHLY

BEELTOF FFIEORINE, B—DF FRHH T B
B L &b, REEEBEIEY LB B 21T - HRE
EILLBEIANREN-LEALONS, HRKEICOL
TRAEARKETSZO—EA2 4 TIENL TV B A, 1882
(7B 15) FHATHD TH F HEERKA LAY TH
21 G HERS (1894~95) 0 1897 (HHIG 30)
FIC R BBERENERERER S 720, 1901 (BHiE 34) £Eic
BIEFRATEYES S (LITEEE) ok sy s
tEfs e, CoOMEBELTHRIZEEER (F2 #E
2) OF FFEICHOMMA L BRI T 2 ETICRES K
Mot THICOVTREFETHES 219,

BE—EEETOFFEEABOLL, TN REIFEE
REORBEITEICE T - & CAYER s IcHz%kdT 2 L5
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We are studying how cinchona, one of the most important medicinal plants, was introduced and
cultivated in Japan. We already mentioned that in the process, two cultivation attempts were made : the
first in Japan in 1882, and the second in the Taiwanese town of Hengchun in approximately 1900, when
Taiwan was under Japanese colonial rule. Yasusada Tashiro was behind those two cinchona cultivation
attempts ; however, they both ended in failure. Later, Tashiro became an employee of Hoshi Pharmac-
eutical Co., Ltd. and in 1922, succeeded for the first time in cultivating cinchona at the company-owned
cinchona field in Taiwan. This third challenge for him finally led to success. Hoshi Pharmaceutical went
on further to produce cinchona bark from the cultivated tree for the first time in 1934, and also succeeded
in extracting quinine from the bark. This was a historic feat in the Japanese pharmaceutical industry,
completing an entire process from cinchona cultivation to quinine manufacture all within the confines

of the country.

In this report, we describe the historical background and involvement of Yasusada

Tashiro, who was instrumental to the success of cinchona cultivation in the company. Furthermore, we
reveal that a log of unknown origin, which had been left untouched for years at Hoshi University, was
the cinchona log from the time when Hoshi Pharmaceutical succeeded in the cultivation.
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IV, E2ITHIEDHTZR Lc, A~ OEBUCRS
AimEE, EE A3 (L) o, OFEMHITAL.

1997 4= FIP (Federation internationale pharmaceuti-

2 HEXIAHHEE  (Code of Ethics for Japanese Pharma-

cists)

HEIG I, EROETICkD, FEROESICRE
20%, EHOBVFO—BELT, AHOPTRDS
FEAK S - RO RS ICHF S5 I 5 5%
}-El’)—(lﬂé

C DEFOIRIEIC
GHET D, S5,
o, HEEE, BEESMHICES T, MEC
(<) DHEEARH SN S,

HEHIGASA &2 DERICINA, E#EORN ER AL
@?m{JLODI i B L, SEHIMIRAEA 25 4 Bk
o, I AR R BEHUE 2 6IE 9 5.

G2 i o0 BRI T 5 2 S
A U, RSO A

5%

il

que : [EIFRZERIRD - P08 OFEEES T, HE5IRL
ENFARE N, LIS EDE XA (replace) AT,
2004 FEICHEERRAS Y s v 7®.

ZTDFHDO—E A FK 3 1T/R L. BT (responsibility)
NE 2, H3/NT 5 7ICEET A WHO (THFYREHED)

Lo U 7o 36R & SRR o A% < 5 A BAMR L, @
[ | (health professional, good health), 506 (F (g
Al (rational use of medicines) ZFDOEIENH I <.

JIFS & B, FIP OSEXIRRGHIE &R 10 AHEOHE
FIRM i EEIE OFCRAR T D LR orh T, BEMEAICRE S
5 fi B0 PRk D S5 1 BE 9 5 fmEE | ZEHIRm O HHfREE
oW Tld, SETHEEEE LTV T LEERHLID.

2.4 21 NS OF LWEREHE

R, 21 MidoEFEEEZ 5] HEAFMSHEETR
ZhEAR Y v R Yy A0BRICY Y, [21 o EEE
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% 3 FIP ([EBRSEHIM - 3ealey) SHIMHGIERE : Fesmo—# (FIP Statement of Professional Standards Codes of Ethics for

Pharmacists : A Part of Introduction)

A profession is identified by the willingness of individual practitioners to comply with ethical and professional standards,

which exceed minimum legal requirements.

The pharmacist continues to be the health professional who is the expert on medicines. Pharmacists are also given the
responsibility to help people to maintain good health, to avoid ill health and, where medication is appropriate, to promote
the rational use of medicines and to assist patients to acquire, and gain maximum therapeutic benefit from, their

medicines. The role of the pharmacist is continuing to develop.

Recognising these circumstances, this statement of professional standards relating to codes of ethics for pharmacists is

intended to reaffirm and state publicly, the obligations that form the basis of the roles and responsibilities of pharmacists.

DN

Fa4 EHFEHEFLV-aT7HYFa5 4 () HEEER 6): BEAL L TOIELIA
(Core Curriculum of Pharmaceutical Education (II) Practical Training in
Hospital (6) Pharmacist as a Health Professional)

—fi E

WICBEOHEEEAZHICE X, HEMBEED,

WO BEERD & % 3EHI

L1 Atdic, EEOHEVWELE LTSS b LWEEAEET 3

L BHEB L ORERICBET 2 HROEZ ELFOEREREZRL & 5.

2. BEICLE > THICBAT 2EOTH 2 AN O R 7o o~ X 152 53

L, TOEFEMZKL L3,

3. BEOMEHEOMEIE &R HERIM AR ICEIR T 2 C L o EENE

HRER mmva

4. b aMETH LI EEHRL, S LWEETITEY 3.

5. EROHVTAT 5~ X (RIS NTT 5.

6. HEEs LA 157> W TAFREE B 25T %

DAl S N &SR HIE L mER B ER ST I N LD
i ESERIEL /Y.
BEEDO—ATH - - T, EEHEFET L 37 H
) F 2 7 MERDOFLITFED—ATH D, [FELEFH
BTO—MERICS 0T, EFOMMZEREN IR
L, EESIcENT 200, PIFEEsE4sEL ol v
CEAEFRL, BRI E S W CRIRES 2 R4 B RE
NaEEBL, ThELEIThi > TEDET 2 REE A5
CEEHEL, LI BFENFOLELLOHIRL
TW3. | LOFEEZELKY.

2.4.1 EPHEEFI - 37HUF15L00E
2002 5 8 HIc HASE 20, [EF¥HEHFEFNV - a7
V& 25 4] %D, 5l&ktE 2003 £F 12 H I GEBREEE
MIEBEEHEF V- a7h ) F25 6] 2.
AKHVFa25ATR, UTIRLELS ICEAHREIOH
BHOEEMEMHH I LTV 3.

2.4.1.1 Ea—v=XA[CDNTESR
EFHEET N - aT7H ) F256] ORYIC, ¥
B OREARE 1 —H EEN SIS 5.

A @RFEEBELT: Ea—7=XAILDNWTESR

—MEER  AmmicBAb AMEA LB T EEHEL, £
WKSIDLWITH) - REEA L 2 ENTEA LIS
WIT, A& DOILEIRERE 2 5o, (EHERERRLL, <
SILEHEIC DI > TEN S &M LS ¥ 2 BIEAFIT 1T 3,

(1) A&

— M EE  EMOBE S EZEML, A0#A» SIEE TO
I C D 5 kA a2 L CEFRICB T 2 HEOE
PR,

2.4.1.2 EEAELTOERIE

MEBEEETN - a7H)F2354]0 () HEES
(6) 1213, BERHEAL L TOERIMNEET 3 (F4).

AL L CoZEREIio—MEEE, MEIcBE0EE
ZRIICE E, MERERL, »OETED b B EHIIIC
LB, EEOHVWFEL LTHSb LOEEAESE
5.1 TEMEDNTVS,

2007 (FB% 19) 4F 67 fifiak <, OSCE (BEIMIEEHRAE R
&% : Objective Structured Clinical Examination) » 5 4

TADTbN e (KD, BERENEZHICOF TV BRET
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#£5 TFIyvav#Y)vy—of (Some Examples of Admission Policy)

R TRy vavEyv—
U ERRL R 2 BRFEAES: & QIER I B AR D, TADOGRERD | C LI EEER>TLBHESA
FESREIEMITERE - ZREURENL Lo 0 & LR, AL L COMIER GIEE4HA, HOO%R
B BERUNC L THEERAT 2 ERICECFEEERD TV S (—H5H).

Bk & % A1 B s s ARSIHE & (PR 4 S
PEEESL, Ik W BE, EE
EHETE B, BEwmd B3 A (—EB5IHD.
HiE#HE b - T, HBICHDZTHEL, HEICEdT 2 &0 5]
BB EES, F-Lv—27%KEICL, Hetos 3178 ENE D
mﬁ¢@m®%@®&ﬁéf,%@ﬁéﬁﬁ%ﬂﬁb,H%Kﬁﬁé%ﬁ%ﬁ%ﬁém

R/ 5 T & 2B HET 5

FEEERHINIC 35 0 BRI VAT & RV HPY

kWﬁiknm R
' u& B 15 % T IR & 5 R I

B

LEEEH-TLEM
BRI

@ po

VS EE 3y
At R EREINTC T TP

W & BLP D Db 3 A

ol B

A% DR KU Lmﬂ@WNQQM%iﬁA

5-_7’33 AN /\
B TS )

H AR 2
Rk & &,

L ARl S

EEHADMEEBET 2 L9,
ISR R E D, HOMRL LD %W B A
FERRICERIL LD EZEZTVWBA

Tla=Fr—vavJEAL, EEMICOERLCOE VS BERIERSA

i%%% fh ADIFAPE LS ICHETE S A
WCHBIBTRVHEL 2> TV B A
BHTExBAN

LHRTILAY
SRR - JEEH

U A N S

REFEBEN O

FEEA OO SO AR - A

Bt - B (A S EEE - 72 A

Mgz &3 2RIEVWFEIE2HET 2 A

ERH R EIla=r—va VEENERFTEA
Hmfl s L COEEADEELETT S A CEmAESERD
RIFAE L CORRARTAH A GEERD

AR A

b, HHEKEEEREE - cEFOBFEE SR SN S D
LiifFan 5.

2.4.2 7RIy aURYUI—ADKER

RIEDEKREFED AFEZ T ANTH I, SKFEDOF— 4
NR—Y (HP) DT FwvavR) v—%3~x5 L EEY
Thsb.

FE5IRLILELICEFNV - aTHY F a5 L% RML
REEOLNIZNBPHE RO ONS. IR, (GEE
FREOFTENH O IO SN TV EY, WELHM S [EE]

DEEFDLIVE S

2.4.3 ROEFLEDEEERED 3 v

2008 FE 6 HIEAFEE 1R, TROEHEDOEEIERE
Yav] 20D,

WSRO - 7 — L EEOREDIHTIE, EEERIC
B 234D F — AEBEOHWFE L THEHT 5709
I, RS TORKIEEY, K- s BT - FED
ML B IREFEEER DL I 5, IR DLk
RO O W IRYIEA O S %8 U BERSE O S BRI
HEkd 28lan s, F-oERICB2MEIZEDS L &

bic, BHMALHROREZR S Z EWEDAFN TS,
(5] 0FELBL L, EERohTo, HS ek
BEREEHT 2 EBHMICEAL EY 3 v EEZ B,
2.4.4 BEFOBMIKFEINOREL
6 FEHFREAATERL T B2 [HLVWHE] 054
MV 2011 SRR ST N, AL, HEEE
p-:?ﬁU#:iAﬁxy—htféfﬁﬁi BREF
- B - T, HIEEOBHESLETHSC
bzgg7%m%fw-:7ﬁu#;7Au$mL,ED
O3ENIBRKEDNA ) VF VEBEBELEMTS6DTH
3. &éﬂcf_m
HADRKETEDL A ) O F VIS EFGHEEE ST
DNTREDODEMRTT B 11T, k73 K - T4 5
O HP 7 SEZOREME X CHEERICBWVT, mEHF
KRB L LB 2 EE GEHFUR) 2HEOHL, &
6 L. ZEREHEHOHESED LN TEY, &KF
DIGIEHE N OBREOM D FAIN .. £ ORILKRED
EFORBMPOHEHSE AT L TWE T &b 1.
BNZEDEE A5, Had, BT, THHICILT

=kl
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%6 mEORMEHBEMA (Foundation Spirit and Educational Philosophy)

HE Ok - BEHES R

M (EEE TS, EEESOERE) JLHEE R R
EAE {8 S SR
JhAT & BN MEFIZERIR
HERR o Rl RGARAE
F (&) LM (&) < LT RS
B Lcigs Bz IO 1) LR AER

H - Hdp - AR HHRE
i<, ELL, B s BB AR
TR, (R A B
FEHHEH & NS OBEA Bl pNE
Bod, Knd, B (~25) b AITE KH=EHOZTE) BRPEARE

H TR —o ORF: [RERE
bNLHEMOEA0 52T (BIE SiE—0S1) FLEERR:
oA M R AWN il TR RS
A D ffRIC & 5 NEHE IRk
TAEENS T ERHEOYY (BEOSIE) S o iy N
ShEd~coie LRREAHEL TR
AT RIS, o Al7n R AN
MRICELT 2 A\MBROEHETH S BE E—05H) BIERIRY
NI b T2 d 2 FEFHI D 22 A% IR
Mo % s4ka] OEHEHELT IR 7 i A
Ttk & W, B SRR, Rk EET NP NN
24517 (Philosophia et Praktikos) ( K4 AEili - W 7 « L—= v DHZ) B R A
(LR E LT B2 HS, ((AED TR A
flofEmo b &, WRICEHKT 2 A2FRT 5 Wb X IR s
TEHEN R LY, ARIBCH SN AMEERT 3 FEEOERASE
HODEDIEGTHL, MEDLDICFTEES (31 2 FHOEH) el 2 TR
ASAEEL, EeEs8y, HEERD 5 Ao JekERAE
V747 (D) &7 ok vz (FEEED A A AWM EEK LETEE SE e
Emer, - ks (Flore Pharmacia! Flore Scientia vitae!) B gnE SN
B, B0k 0, AEEVPD, AD7HIcR T[40 TR

EH ), (O OHEMOEE0 5

L#FP+) 2 M HOBEE : [

TeDICFUHEE 5

TN © DFHE < [ F2451T .

CER 2 T, TAZE VLD, ADicw

SESHFAELL.

NS AR E SR BIE0D A~6 FERIC, BEx
%A'%E%%mttéﬁﬁ%%%@%ﬁt#a

.
Lozt MMh&ED

KRS D

hal %

PN S C & 13, RFATEOHTERI EARDHE

BB SN, (HEAE LTHEYT > ThokA
BRI NE b0 EERIN B,
Tk, PMDA (FRHESEAHSRAHNS M4 nMN

ZITZ DR

HoeicilED oo, TEROG E@EEZSF2 & WS i
ﬂmmﬁm WO &, [REOESEZEHIE L T, H o

s, EmOWBHAEO T TEEEZITLET | OXETH
HEEBNALEY. [COSHE R, FRF) v £
77 ADENONTHFICERLIS T, EEIZEZED
HBOLDTHD, RLTEEDORFELZHDTH->TH
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BoRWEWS EDTY, | LN TWE, “FPUHERFEIC
B> TRV ONTRILBEADEEY, Stz
AEBKIEONEZA =) —ThH 3.

3. EFHEBOHRT, &5 LIoEnRETERERER

TXBEA5M7
2011 FF(d, 2ESHES 6 ERIOFE A, s AL LT

HE LIRBE TORBFERB KA IBlIcY - 7. T DR
ZRAT, tHHEBHE 6 ERlohoEA L, 2 L TH
Bil:b] OmX i,
6EFlOFELBIIRDONE bDIF, EESENVS
Ml Z2<x o2 350, TAl 257957, 77—
TV aAa—T A HNTTDIDIT, BEEE=5) VT,
hove) 755, NEEEZST), HEIOT S~
SHENEEEE R, ETT 57, [EbRthidissinc
L1 BEHN, T L TEAMORREE Y s vEELZ ST
HLEBE L Cho 72001, E50)EBHEE
TAZHICSL DEBI»?
BRFBUGENIME DO 7 4 7 7 2Rl L TEBEEEEM
EERLTUT CEPYEORSBHELEZ 5.

LT, FEAM (ta—v=XL4) #HEKDOTr—2275
7 4 TEENFR L L EEEBFHEM IO WTHEN L, O
BRIV TERL .

3.1 BEOEENSER

3.1.1 ELDRE

1999 £ 8 A 24 HiZ MZL ot | MEAE O HIEAHIA
D ODOFEICET SN, COMIcid, £TOSENYE
NTW3, PMDA ® 6[& 14P4ICi3, ZTOSEL ML
DO OBEEMERENTE D, e ikiigvPikEoH
it aEENEZ o TV 3,

PMDA 04 ® 5 HHICIK, NEEDOE  OEGNE L)
L, HREHEINIEEEELITVWET] &b, O
MOSEMKIES TV S,

H ) FeA K919, 2 £ 1600 HIV YLD 35 A EI
BOBEDOHERZEFEEIHANT 5 &1}, BEXKD
BERKIC, BREVHEMELEDEEZ D,

3.1.2 YUTTUEH

Ao bEH SN EEROEESEIEHOFIE LT
V)T VENENS BN ) T YR, BROETH
FESNIALY A )V ZFIT, 1993 4 7 FICHHRIERZ 2 ke &
LTSN, 9 HicRsEahie, ZoiRIXE ST 7 v
Ao w5 VR (5-fluorouracil (5-FU), ¥#H 7 — v
&) EDPHIC L D Z NS DR 2 & ER 2 1
TEENMHLDT, PARSEZRISLIL] LTV
fois, FEEHb T 1 AT 15 AOBEBFBAFO 5-
FU & OffSIc L 2BERIOEEQEIERIC X O ET L
fo. BERZESIEDSIE L TW s -7 T &, MEBAEME
ZUTORWVEETEIBD TEHEEL TVl L, BE
IZ13 5-FU DHEDHFET OIS SN TV 7o T EFEHE
BT - 721,

1986 £ 3 H, ~NvF¥F—DF 27 5 4 (Desgranges) 5
&, (E)-5-(2-bromovinyl) uracil (BVUra) 25 v b=
v ACIERENIRS S 5 &, BFA L (6-FU) DIfHiREED
ZLLERL, BT aCLEH/ELTVER,

i3, $Bilko <HEOTH>TiLLickIiL, T&F
COEBIENSEYIHEER 02 A L S 2R S &, FEFEEY
SHE T EERAHEE L WAV, AEEHELF 0 ER
N OMRO KU S 2505k, 3L O flidp % Rk =
H2DICHRREMDO—>TH BT EMRES NI,

3.1.3 ¥ET 47U /T UEH

20084E 1 H, $E7 + 7)) /7 vEKIFIC X B CRIF
90 A b R RGP B ORGEFIEE AL L 722

2007 fERFEK 1E, Lancet ICIAEDHE C BFHIc> L
TOMXAEFSE L 120, Foos[E o &) BYH (55 F o FE sk i+
B, CHFZ Y A4 VARG DEREZMNL, T4 A7y
Ya VTR, BEF-SORM, 747 v EHOE
BEM, R EE0 ) 27 KSR L. [REEMZESIC
EERWSDH? | OFEREIZE .

KR LT, &7 27 4 — FRFEEFEHDO~ A
v (Heneghan) & XL 5 (Perera) 5 (4, “Can this prob-
lem arise again?” “Why do we still use ineffective treat-

ments?” OB AR T T TV EP),

# 7 [Buof] ic>WW T (Inscription on Chikai no Hi in Aug 1999)

ZFERTWL I EETTIHEIET S

GOBEX ALK AY ) F=A F, 2Ty, HIVEGO XS HEIHESHIC X 5 E4E
HWEAFORESE 5 0BV LS EERTOREM - GOtkoOMHRICREDST)

THELbOEEEEH L [#HEL L X Hf
COLOBHUOFEAKRE L COMAEREIT L

FRCITES A FAEE
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Bk L, FIRBER Tl ECOEI bHEEIH S, L
LAARIEET TR ICHEENEC D, T ORERBIREK
ThHERIEMICE V] TRAREBL, BlES LT, [
DOEE] ZML LD, 20T, BESADLDICHE
R, [UKBDICIA T EDIRZAZAPHERETHD
AENS T NERIZEH DD & S SEFFHIEL R T~ &
ThB, FEHEEEEZIORELZ T TREL, EomEORM
L LT, HOBRGHEPHEINETHD, bV,
R BIEAL I TEXEVWEDEETHN < k.

EESRSC Afm LA O L7 ) —id, [COFEER
EFMCGIEFICEETH S, BEIOHENBEE TR
ETHE SN s cDh, BEXTHE] Lo ax v
AFEIEERNL, HEADEFEZEOREZfEHS N
EHRTMLT, KOITELCA - iRETH B LR L 1P,

EiEF — LDHWFELE L TOXEFMOMER & BE» S A
T, [EITNE DL BIEEL LI S VwFL
THHRB1ZAI 0 7] BFEEL—FHCEZLD L,
BEHZLASEEZS.

F 1z, WX TmXEMD B ENOLITKYLEHE T
BEROVHFINEEZS.

3.2 BEEZ3BA0EEH, HEPESHLER

3.2.1 RBREEZB5HEEA

3.21.1 A=t

2006 4 11 H, #2187 ¥ 7 JEHK Al 228 & iR 2
(FAPA2006) %%, R Chiftish7c*. FAPA DAL
HEntcAfEsF=fEtor ) 7va—+—icid, #to
g% LB TafET=E—%F LoEEis 24E)
DERENTO, KEOHITE, HARFEROEER, WM
LEE sy 77—, N VIFOREET o 3 v Of|
BlOEDBET IV TOREDDICF ) R S EEER SO
BREDOXFEMFTEIN TV S,

FEOHT, K- ENEOERE [HVICHENCEES
SEL22, HomE EERD, #HEKF = v 7 LE-T, A
RIS ARICH Blu, NS WERILEMES, ERsg
OEPIERG 1, T B 72D DI DB Z R P22

HLEDIEDTEER, BHOFEICOERESA, il
ERBHDEERB.

3.21.2 75VYR-HIIo—fEt

2010 FEREEFAEE JAMA @ 11 51, 96 AW A -
75 v YA vy —1lE+ (Dr. Frances Oldham Kelsey)
DU EEA, FFEICHEMS M FE N, 9 Aic 50 AN
Z, KERZY) F<A FOIEED S5F - L MRS E
HOBEQLEHEEHENEBE SN, WXl 727«

KFEFESSEE T 7 v v — B HIc KRR E e 52 T0 %
1962 X DEHE A SN TV,

{413, P N4 CHEE - IRIEL LTI oY
FeA FIZoWT, ZToEYEROMERENMT — & ICEER]
b, BRAEBREERL, KEToORZRICHELE, =
Ny F R, 1960 FRUCTDE A E D T 46 HEHT,
FEMSIRA L, 1 AALLEORSE »« ADNEEOTFEL THE
NTEERNT, KEICBOVTRBERIEE - 1.

BtoERE, BETar—229F 1+ THHENLIE
T, B DEF1FRICEIEESZI LS.

3.2.1.3 174 - 7FHUvTEESEHHRE

1999 AELE A S &k _FET D HIV/AIDS 58 OIREFEH 151
Kid, W THELNSAREE (Public Health) ~DifEA
REMIT T2,

Piv o w1 z2¥] (Highly Active Anti Retroviral
Treatment : HAART) &, ZERGBHFEZ 0, HEMEHT
T SRS coRPMOME - L2t - AtEoR
BRERTEIPKER 2P LERTZTHD, WIPO
WTO D&M L CHIFIMEEME PRI CTHFEA — 11 — DR
INTWi, 2000 FEoFvic, EhiEDa 7 4 - 7F v
(Kofi Atta Annan) 55 7 REEFHERELX, 742715
LT 6 KEBBEEREDRF L L. LT, M7 7Y
71755 AIDS FaF DLl 72 2 © — DA% 4 5 L %
2/ ZEID FTF2 L5 B L. ToeaTE,
HADT 7 2R, BEBLEICBY 2@ 27 0K
#, HERIRETO AIDS ORIV 712 D& L TiES LiEd

REFFOSMcESMSYTON. TOIET, 75
VEHBRE L, 2001 FED / — NVERIE A2 L 120,

Z D%, HAART OFEMEEAIE 3, 2000 FED—A47-D
100 FHLLEA S, 2005 0 2 FHF{HAN & &8s FE L
7o, V) y 2 REGPHIBICBA LI RS S
BHTdh -7,

EFE RS D B CEAENERRER OB % 5 Lk
DEMEILY S BT EHDTRIEE N 7232739,

3.2.2 MEBHOBRICERGHER

3.22.1 L¥¥aShY—H4ITUX

1987 LU, NIHS (EZ#ARERen) icBuvw L
FaF b —FATVREVIHFIBHEEIRE L 1277,

21 T3, fREEEY, iy, RIERC, fERETFHIL
Z DI Th &8 Y] 75 W 2 < 724 % Phronetic ) —
T =KD SN BT H B Ll 7,

HIRZEA & L ComEE &L, [EHEE AR L2 H
DHEHELENAVD L H7, A& LTORKRNLHEHEICIA
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T, HWRZE ETEET A 5w ABRIICE LT, &E

DFMWEIEEE & > T, [F L OERIIC A < SR 7o i TE)ASH
NBEIEEVD, TOABR, HEFHICL - TEE)

ISHNG - Bt oEFE N THE] Itk -TEMNF OIS
bOTHY, A& L TREINCEHLLVWEZEE VS C
EMTELS. | L 72,

F7, FEHETOE L, TAUEZE LADL SR, %
ZESICD LEFFICE S Eaffifhtd 228, 5053
S CE U EE - KW EIT R BHES) - A E S 2w
ARG L TS )W A T &, BN - BRI R B IF
LOWERAIO FTHICITEIT 2 2 &, Rl o3y & B
TTERREHETE AL D, W - Bk - BERE AN LT
DHENERLT L, EREFEASESNTVWEEES
d- ZVEEEHL, ThEARLTERELWI EE2ES &
THHERBLI,

LF¥FaF b =44z 2043, PMDA OEH
(R & FTEEAEH AR L TV LIt bERBEZ %
Bl GATOIMETHELEEZ B,

3.22.2 =NV PY—F—2yT

1970 £ o/x— k - #°1) — 1) — 7 (Robert K. Greenleaf)
B, =NV )=y TOWEELT, [V —F—T
HHENF, FTHTFCELEL, TORBTFA2E HOTH
B T ERBIBLLY, =Ny b, AW, HEEOEE
ThHY, 2L b5DIT) =¥ —3FHET 5, Qb
) — 5 — BT ORID e DB T NELLE VS EZIC
Eouwiciltacdh 3.

— 4R C./nv 4% — (James C. Hunter) 3, #7113
BfgaEd A, A, Buen, 3l W 1, 55,
WE, BEEEUHERIL, PIREMES I b0TH B LB

moiFfcuhs |l Ev-T, HLeid-70b, Lelw
DI NEHEVDO LD TIEHEVEFES>TVS, BEDY —
T—=y 7, Bt A.0%0 - THSDLORAID S
0, ENhoMACE LT IHMUNEE >THC T ED
KUIS Zfaf L 72,
— LR ey —+¥2Z (James Kouzes) &/N1) — o &
— (Barry Posner) (&, [ ARIRBHEBHTE S W
WHEYIE D, Lichi-T, @O LEF0) -5 —iciih]
EEhD W,
%T®ﬁ%%i%b ED SV MSTED Y -5 —%2F
TAHIeHIT, BRI TOHASZ I LORYSEHZ 5
ﬂ@%%%ﬁétfmﬂTéﬁﬁﬂﬁééﬁxé

4, EHPAF) (Ea—7=XL) BEOT—RRIT 4

2009 5> S 2 FERITT, o DKM | FEAE R [3F
AP (E a2 —==X2)  HOEFEICHFGT 260 : FU
~OFER, (HifEk & BT ORER ] @ 90 /0% 3 [
FEh L7, @R, Q4B ZoFELEENLSESNL
T4—PENTF 4 RS TF 1 DFERERS IR LI

vy —1EEOBBTUCEB E R 1CFAENFRCE P -
to. 7 vnEEEBREOT T A RO P AET=
T DEEICESEZ T oA Wi,

F7o, HEESOHAANE LTO 40 ROk A 15 5E R
B, B1H NIHS TO{LEEFEM A OEEMEIILH SFBA Y 2
7 SHBOITEIRZE, A4 57 /7 oY —ISHEEROSE
FLMMWFZE, £ L T 25 M O FFERE > 5 50 % < PMDEC
(R GEE#SRE L v 7 —) OHEMTEERA~ OIS,
15 LR EBRABEOZFERD R b — Y =% & T
NS DOHAH %L Z 1R OGN SRR S N,

Nf, FNENTHER O NEESHA TRFICAF LICEED
v e75vF+—F (Ken Blanchard) 513, Y — Hnt ] AEA RS, S AP DR AL, {931%@23: EHEK
y—v oy 7lE, Rhrooddd LT U2 L (Calling) | DORUIEICKMNE, HOOEAEL KH I bi2dicid T~
AZFEOATHTEE D THD, THNDRD 2L 1A, #iFOs4 32 v 7 Ths I EDREINL.
£ Q8 HEAM (ba—v=XL) HMD7 +—2YE)F 4 2454 (Feasibility Studies from Attended Freshmen
after a Lecture of each Humanism Course.)
A e wEE |20 AW~ b 5 (EERO
FENES A IS B b o HeiAN | vy sepp e | SREO T — v = e
I B3 SR A ﬁ;@«%r e & prfc 2010/7/12| 95 }&Xﬁf\ -l *ﬂ‘(%])f”é EA—7 7 K57 Eﬁ(ﬁf) -
FT R DR (67) 18) - 2
HEEAMII(E 2 —<w =X L) G AN | vy | 75 VTR PNl AfEsF=
2 oL »—v=%4: |2011/1/7 | 258 | XMk | -t | HBE SFicia N L=
FA N E %Téng{“IH Rt /1/ (90§f &7 ti (21) (16)
L - SEREAN | vy o | BEHOSLE VAL | THVE
Sz ] LR I A b WIS | L | REFEBRE G 2k phe sl T
I BHERRE G nl;kiféi f%@ﬁg& 2011/7/11 | 142 &(5%5)% (gﬁg% (539 -3 %(?2)’ e L&)%
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5. H ik D

5.1 [EIRINEE & MR - JE M IEHAE DR L PRI
SHUE OFES, @O, BEAMES, HEEES TNy
va vRY V-1 EETROAETHNL.

<tk >

HARERELSY B X O HARERISY © HP &ML E
550 25 O REHIIVEE & 7 DfiffT A L fo. B ofE &
HEMSOhT, EEECHEMEROBNRICEIEY 2 &FZ
SNBEIE (S+FLAD 13, 73 RYEE - T4 HHOLERH»
St L7z,

5.2 Ea—voXLEBET—RRXIT 4

5.2.1 BEHM :EE1

5.2.1.1 VU T UOHERIDMED

1986 FE 3 H, NIWF—DF 27 5 4 (Desgranges) 5
13, KEOFS4EE Cancer Res. ICBVUra %23 v b=
v ZTNEENIR S 5 &, OFF L 72 5-FU oIfrhigRe s
LS ERLT, MREZEEZPSMITL TV,

4 11 HicEpETE TEHBSRBEEN TV S, v
) 7Yy oFERT, Fil@mXaEE SEREEKE
Fiop 2 S BARE R L, [TEH AL, JHIcE 2%
Nbs] LVWHBEDEENLINEIRETH-1LIE
g a@mbdo7.

Z0t%, v 7Y yoREY BVUra s, Y 3~
OFHEMR LTS 2 EMBHI N TEB Y, HOFE
I D ERAT, [ LHEIMBFLEEL S E S
I8 252 | Ofluh 2 A OFAREICL, BT O
PEERESEZREERIGRTH 5 2 LRSS Nz,

C. Desgranges, G. Razaka, E.D. Clercq, 5D
Cancer Research 46, 1094-1101 (1986)
Abstract DR

The enhancement of both the antitumor and toxic effects of
FUra (5-fluorouracil) by BVUra ( (£)-5—(2—bromovinyl)uracil)
were most probably due to an inhibition of FUra degradation,
since, like in rats, BVUra increased the plasma half-life of FUra
in DBA/2 mice. Hence BVUra appears to be an interesting
compound, increasing the potency of FUra by decreasing its
degradation.

1 #3251 FO—f#] (An Example of Slide Lecture)
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DDOHEEBEE N E DREA R~

5.2.2 TERE 2

N —RA VY Z54F (55~69H0) ZH\\T 90 43
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2 ERILINIC, EEAD R <—21T, OFHEDRLE,
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BT 2RI RS ciRil T A 2 & & Lk

5.2.3 FRIEFEM

AR (3,

A FEE (100%) : > OfE#EsEH + 3, B3R
(10%) : —> OEE R + RN, CHHl (60%) Mk
i, & L7k

5.2.4 FEENDDT 4 — KNy

8 TR LIFED S DR O BMHO R THIRITEE - 72
EED—EEN L 1.
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30 HHIETE LTENbSERNTEL, HBIEE
WERLUF L1

- [EE S DIERICHIRIZED $ L, i, &
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- [EEE] DEWTI) 2 LT MisdEtk | o\ 254
DIRERHRD SR TE F LA,
“HET7VADT LY TTO WHO OiESN AR W72
W (3535 ] ORI AL £ LA,
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6. HhH Y I

BERT, BREEHT & [ERkIC, 6 MERDFEERI S0 AR /-
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2003 £ WHO/EDM SPMI (R FELEE ML) 7' o
Yz 7 M, GMP WHEHM CD-ROM %BfFE L, A#H %
192 7 D BE3E ALY &) & THFE D 370K 850 R I iic
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LFHRIT Y, FRIEHERBLEDEHFEE E1T-> Th 0 A
HzEEE N,

SR O B B I BRI R ELE AR IR T 2 il &
BT, EEMLHEEZ LT &, FEREER AR
LILRBHEHEOEBICE - T [FEoLeEFLKUI L <
A 2B E 0D MR EEEE R > TV0 B8, 4, Tk
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2005 FERPEF 13, AT RER 2 E W 2R ORER A
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Eah -1,
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1) S IERE - T SR O SEFT O MG A, 3R SHERE,
45, 7-14 (2010).
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D, HEDL T, WHIUNRERMRE, W, pp. 137-151
(2000).
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6) FIP http://www.fip.org/
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Summary

This study investigates the use of ethics education to build a sense of mission and responsibility in
pharmacy students in post-war Japanese Universities.

From 1947 to 1970, ethics education depended on the philosophy of each university.

In 1992, partial amendment of the Medical Service Act (Iryou Hou) brought a big change to the role of
pharmacists.

In 1997, the ethical code for pharmacists was redrafted to reaffirm the roles and responsibilities of
pharmacists. In the same year, the FIP statement of professional standards: codes of ethics for
pharmacists was adopted.

In 2002, a core curriculum for pharmaceutical education was completed by the Pharmaceutical Society
of Japan.

In 2006, a six year pharmacy education system started. The first cohort of students will graduate in the
spring of 2012.

Some ethics education training materials used to build a sense of mission and responsibility in
pharmacy students have been developed.

Studies on the feasibility of these training materials were performed at two universities on approxi-
mately 500 first-year students. Availability of the materials is discussed.

Future proposals for the education are also outlined.
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The Transition of Psychotropic Drugs in the Japanese Pharmacopoeia (Part 12)
The Transition of the Standards and Test Methods of Valerianae Radixin
in the USP (2000~2011) and BP (1980~2011) and Comparison
between the USP and BP

Kiyohisa Yanagisawa*!
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. FC®I

EHE, o THHRLIEO bAE [ - AR O%
Bo—HERKT 5HNT, &< 0o AR (LK JP
L) s TV AE{bA ) v A, A Ty, N
By —FIicoWT, JPICR SNl - iR »
TREBELAY. A7 3 vy GlED E, SEHE L THIk
JPT (1886 ) /7 HBIfT JPXVI (2011 4F) & THERHINEL &
NTL Lot WA TH 5. BT JPVIIEKD # 2 2
VU RBAKRIES 30T, BRICE, TOREE
Valeriana fauriei Briquet &ECdiSNTOVWBD 03, »HT
JPVIIL (19714F) T, GG Valeriana officinalis
Linne var Latifolia Miquel, d#bHBEINES 2 a3 @
(7 L) 7+ Valeriana officinalis Linne Oirfghidy &
SNTWwiY, WKJPI T, ZORUNED 2 av v %R
ALY, JPII (1891) ~JPII (1906) T, AFFEH / a3 v
vORBARELT, BINESD 2 2V v bIRHE D,
EPEASELZFI LG, JPIV (1920) 70 SIEAFESH 2 a v
o DAHDIEK E 75D, FEEIE Valeriana officinalis Linne

var latifolia Miquel &iddiks n'?, JPVIIL £ ¢, KN
/a3y ORI E L Cilvbh iy, BNEEH 2 3 v

AR

The Japanese Society of History for Pharmacy.

v (7L )T FHR) &, 3o NTEORERIEEL, L
mbHIECHVLN, HRFY v - o —<Br S, B
FIFR - $50 - @R E LTHOL O TREY, Thniih
EELTHENSNCDR, TF#EPICE->ThbDLS T

HBWY DT, UHOMHEEED S HFYT
HAHS., TORINED 7 av e (7L ) FHIE) IonT

&, KEEER S (LUF USP &18) T3 1870 4E'9), & #- 35
WA LCITBP &K T, 1885 FicidNdia v
7210, Z D%, USP Tld 1935 4F, BP Tl 1948 - THIRR &
Nt &AL, BP T3 BP1980 THINE X '®, %
D 20 H#%, USP T& USP2000 THINHiEhi'?, £ T
PAEDKES X ORETORMES 2 2 v (7L 7F
) T W T OHEHIFHEEELE S 2 HIYT, USPIc>W
T3 2000~2011, BPIC> W T 1980~2011 i B+ 3 %
OHIE - W BREDZ B S T USP & BP DM E S /
avy (7v )7+, Valerian) O#IE - #ERED%ILL
IZOWVWTHRBE LD THES 5.

PIFAIZBWT, 71 Y 71, Valerian 34558 &8,

MEFICIRE VISR LICERER V7.
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B35V (SpREA FETTAE
USP1926 The Pharmacopoeia of the United 1926
States of America 10 Revision
USP2000 The Pharmacopoeia of the United 2000
States of America 23 Revision
USP2002 The Pharmacopoeia of the United 2002
States of America 25 Revision
USP2005 The Pharmacopoeia of the United 2005
States of America 28 Revision
USP2006 The Pharmacopoeia of the United 2006
States of America 29 Revision
USP2008 The Pharmacopoeia of the United 2008
States of America 31 Revision
USP2009 The Pharmacopoeia of the United 2009
States of America 32 Revision
USP2011 The Pharmacopoeia of the United 2011
States of America 34 Revision
BP1932 British Pharmacopoeia 1932 1932
BP1980 British Pharmacopoeia 1980 1980
BP1988 British Pharmacopoeia 1988 1988
BP1993 British Pharmacopoeia 1993 1993
BP2000 British Pharmacopoeia 2000 2000
BP2001 British Pharmacopoeia 2001 2001
BP2002 British Pharmacopoeia 2002 2002
BP2003 British Pharmacopoeia 2003 2003
BP2004 British Pharmacopoeia 2004 2004
BP2005 British Pharmacopoeia 2005 2005
BP2009 British Pharmacopoeia 2009 2009
BP2010 British Pharmacopoeia 2010 2010
BP2011 British Pharmacopoeia 2011 2011

3. MR R

HilE 2 OERHRSR OFE R A, R 2~3 ITHEFE L 7.
4. B =

4.1 USP (2000~2011) YX#EEND 7 L U 7 F1R, Valerian
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K, USP DREN O ZDLEEFH L TLE -7, &5
H 21 g &Mz THIE &S 7z USP2000 T, ALZDITA
SIS L 72, CNELIETEMDBR T, EHFEOKE
TS TORGOFENEE ~ceHEFEZONS,. TR
LA &L U7 0 EEREIKETIST, FifociElih
DIt DTHAD., TDIER, AV IINANIVRTT D5
Bc, #HHE L CoRBYSHEFHIs W ERTHD, &

EREHEIOHT 2 MEBOL{LOBNTHH 3.

USP (2000~2011) IO A0 HIE - BlEREDZE IC
SWTORZEHRICDWVWTIE, E2ITRLE.

USP2000 THHUXIK S N KD EETOHIHDOKE
R, LIAT USP1926 % TR RS X UEAMSEICB T %
YOOI T TH - 2h3, USP2000 22513, Th
DA SRR, B L OLENCRES N TEREY] TR
TEMERRIK | oftbic v S OTEH OFEEERER - Mg, x5
ICARGRDRYSY D Valerenic  acid OB D ERHSFT 72 1T
ESNTETHDY, Thid, LEIOAROAIRICEL 2
R OB, BAMEE TOREE OFFkOIZEE - s
DORHEVIANC, R RIEE IS W [EE - (LFER7S
FMDOEE, SHMSOERMOERN E, (LFrTEERIC L
BARMOETE - FIEOHEN MDD > bDTHY, KD
BRAE - BhE IR A EEEN LRI L DL o 7o T EEE
e 5., ol &, EEMREICBVT, ARONEE
a2 bnThb, il TomETDOLEREH—
BHHTZ26DICE-EEXD. SOLIKEAROKRE
ERBNEMSFFCEONEZ b DOEEZONS.

USP2000 H» SsrfcicHlEs o iEsins LTid, D
AFvryra 54 FICkBibIRksy &KL - RBRRDER
EMEDRIEG, 2) WEs o= 57 4 LK BARRDE
A OREE 3) k7o~ b5 7 0 —10&5b
Valereni acid ® £ — 7 O 4G D EED 3 THEBHE
XN, 2) IToWTIE, USP2008 THIBRE N TWLW 3, &K
MORIRIC & 2 i) O/ BINR, B O &HRE oM
WOIHE - BEELIAS, RSO EGRKS OLFrIEE I
SO AEITO & T, TOMEE - BEETEEVHH
ot L E A R Lo b o TH b, FEITE, FEEDOK
EToASE, P LEs & oHEFREOHE L il
MEZONE. 9 LcEE¥KEDME EE+4ICRKBL
T, USP2000 D &S T, AREhOHIHE - AR L L
rtbDEEZONS.

MRS L OBIRMEL LTid, LARESh TV
(575 2 GRS ), TREYERRIK ) DA, TRRIK Y, [T7K53 ],
Fegriece |, THEFEh), TRERIORE ], Ay oHEH |
1 EDEBHSEIEE I NI, D& D ITKREDHEERE -
B DS 72 I EEURE S iR Icd, KREDFEFIKED
. ENEZ SN D, & L CHFIKEEZ M L 72 USP2000
TORBOMERROHE LI LY, T TREERT,
A OZHSEMFENTTREICIE O, A v 7 MITBWT, RKmD
BB ACRIETEZEbDIB -1 EEL SN S,

A& (FNFEH 2 3 vy, 7L T7HR) 1Tid, RFPE
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# 2 USP BT 5 Valerian ORItE - ilExE:

USP1926 USP2000~2006 USP2008~2011
R &R JeE BRI S S NI BWER | [HA
gt 57 vi&D 2 ik TR [87=
T o H5 i AR HE | EIL Bz, SEab L EHHcUIv % | [E4A
E& 2~4cm, EHE1~2cm | E&5cm, EHX3cm
WEHD > L F~EORE | HRE~EHOIRE
R 2R, MV, FRA SRR [ 72
REL[E U
E&#10cm, EE3mm
Aboy AR R 672
FE&& 2~5cm
AL HH H—NEE Syl Hi—JE e fEFEhoRk Gk
D B < DIHEED) PO Bl
AU EE =k TASSARL HE LW B 5~15u
MIAE TASATIETWS | HE 2~6 DSy, B 204
M Z Ol R
O HEEHRE b > TV B | MR AR
RZE | A O Wol)h ez [ 22
ZRGEE W
fE AAFLYIBT4 KTk Bl e —
) & OKEER - 25% k& O
Biigrsr o= +257 14— Rf0.75 Valtrate, isovaltrate
0.65 didrovaltrate
0.55 acevaltrate
Cfhkrm= 057 4— AERTA I = IHE A T [ 22
Valerenic acid ® £'— 7 D
FRFFIERA]
(N 120% LN Gy
ANEHERRIK BEABIEI ST 10% VIR 50% LT Eips
K53 12.0% LN [ 7
i cE a9'E WL OO ES 100mg Ll (20%) Ep
fEFEME D Ih 05% L)L [G) 4
B O PR WL dH B Gk
515 A HEE 5% LN 2.0% LIT [517e
WA O | ME, N7 7 ) 7 0% 10,000 perg LI F 10cfuperg LI F
fEE Lo e LR RE 100 perg LI 10cfuperg LI'F
[ S PN =G <) 10 LIF
Salmonella species AHIE [@)Ze
Escherichia Coli AE [G) 2
Staphyloccus aureus A
Valerenic | k7w <757 ¢ — 0.05% L)L [al 72
acid OEH At Valerenic acid O AR 43 6l 2=

2000(c/w)(ru/rs) 7 1)

ED c:

w

s
rs:

g th o USP Valerenic Acid RS D4 mg per mL
D kBRI A W4 % 7o fiib i Valerian O & mg
ERimig o153 6 vtz Valerenic acid @ ¥ — 7 K&
FSHE e > 515 5 /2 Valerenic acid @ € — 7 ORG
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B/ avolERIVTVWEOD, BSOS E L TOL
AFTFNRIA KRGS, TOMICT VAL R, E/ F
WRYDAY KA FIEEEEH, ThoDRAHIHEAED
o T, RMOHEFNENREINTVWEIbDEEZ LN
5. KEOWBDORS E LT, Valepotriates L8R 3

A0 K4 FORHAHEShTEBY, AEORIZ05%E
BINTW3, L TARREED Valerenic acid (29 XT
D4 ) FA FICHEAET 205 L Stoll B¥RE LT

WA Liehi- TR D Valerenic acid (Cis Hyp Os)
OEEETERT S &3, BELTTREL, ZOREE

BAEFEIRICH LT, BESHLICESEEZONS.

USP2000 D #44&1C 13, Valerenicacid (C;5Hyp0,) 0.05% L
FaEhTtwa EidiianTcna®, 4144 b5 Valerenic
acid 0.05% LI E W O BUSITHE A L 7o ARG L, T ORhEM
FoicRTcE s bDEHZFZ SN B, Valerenic acid DR
HoEROHHIE, Aid USPICHINEKS NS T TOH
0 FOMOAERFOMSERLIcbDEFTAS. £/12D
BREONMEICE, #Eks7o<r 7574 —2FALTSE
D, EFEOKENT OB X TN AR L 7 SRS

DAWF DS Z IR L TV B LD EEZ 5.

A5 1E USP2000 THINIE S LT » 5, 4H®D USP
2011 F THEFEDG R S T LW A2 8, T DNEIE, USP
2008 T, SREARDOHE/ o~ b V57 4 —ILL BERED
B ORIEOHIR, & OB [EY D& 2
O [MAEMOFE] ICEHEIT - 1P LIS G, KELEH
ﬁﬂ<,[EPT@“hﬂ%mr%@ﬁ%ﬂéiwté@&g
A&,

Valerian BE#EGE] & LT, USP2000 2> 545 (Valeri-
an) OIVik &I, Powdered Valerian ASIYELE 1
7219 % LT USP2002 7» 53, Powdered Valerian Ex-
tract, Valerian Tablets @ 2 fhE /o iclidk s 1722,
USP TR S NcARORI 3, 1 o ORKIDJFE & 75
RIS E LTCoMBEERLIcbDTHY, EE,
BT L TV B 01,
Tablets 4 & OHRIFAS 7

Powder Extract,
DY

Powder,
IR BEFEZONA.

USP ©, TN 50Kz \WTOEK - SEpEAIERT
BT e, MK MERIEEEZDL —H, IhooHl
KOG - REpENIRE N2 T &3, TF, KEERS

S ToORBEASE > CELERELEBIONSED, &
%{1 Knu%iUﬁa@iﬁlj@*Dgxnnﬁkﬁ BUL %%E@J
BICoVT, RBELTHIMLEDND S,

4.2 BP (1980~2011) YXFKD 7 L U 7 F#R, Valerian
DFHE - RBEOEE
Afhld, BP T3 BP1885 I dINdx i TH P, BP
1932 & THERUIGI S T W72 %5, BP1948 TR L b Hi
Franfe, hid, RROKEETSICE T 2FENFEL
fetchEEZ OND, T D% 1980 F-F TDH 30 FLILLE,

A BP 8o, TOLEEHLTLE 7. ETAN
BP1980 TAMMTHN#E 72, Zid, 1970~1980 4

KT, EETE T, KROEENSE -7/ dEEZ
5N 5, b5, Kk k%0 EHERKIMEETER T,

HOWE LIEY I, H500E, 1ER» S DRFOEFE
FIHs, BHARER L E DD 7 — £tk - T, ZDFEEHN

BMIcEE - bDEBEZIOSND, ThiTo20WTiE, &
%, MUEOWEEOEREDTSICE T2 ARB X0 O
R OHEFEICOVWT, TORBRL THILEND B,

BP (1980~2011) IXFHDOAFHDKIE - FEREDLE|
WTORFERICO>VWTIE, F3ITRLE.

BP1980 T, FIS NWicARBOESZLOETLHE L, WA
Dai& vifics b, BUEHEMSEA 2. BP1932 % Tid
b - oMK (WHIRE K OEAMEE TR S N/ iEysEnes
#o® Dishic, ERER, Mhbics2WE] [RERAENE
KAy sk s . T, PERORAIIRIC X 2 2
B, BAMERIC X B BB OO IZRE - #hE RIS
1, ALFEREERIC L 2 AROEE - FEMMb -7 DT
B, KEORE - BEICHT 2 HESLIFTL DELL <
ool EaRBLTWS, 2O &I, THTOERER
FUBICBVWT, AROFEx2ALSE2b0THD, ME
MCTOREMBETHIC LD EEALS. UKD AR
MDA & 15 2N RAFHEoN 2 bDEELON B,

BP1980 THrik s hidEEaliicid, 1) Y/7oox sy

I & Bl EOKEERE - SRROBREY & ORIG, 2) 8
782757 4 — LK BARBOEEKS DEED 2 5k
PEIEE NS, EES E ook, FEETO
(L ORI & 2 FFOKEED[E] L ERE L THW S H 0D
EEAA.

BP1988 Tb, #EERRE LT, :mzﬁﬁﬂ%ﬁbt
HWE/ow 757 4 =20V TR, BEFEROKSDE
B B S EOWEIC L Y, Valerenic acid OfH & 7]
BEIC7s - 722, T, RO WRIC L A RIERE D
MEzRLTEY, Ers7o< 7570 —10&3
Valerenic acid O3, ARFOEET, HEESHEELA

bEEZ LN, oS OWmEAERREIC LAAEREIREZL
bDEEZ B, Zofhic, THREBBAREMEKSS] 13.0%—
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# 3 BP B 3 Valerian

BP1932 BP1980
TEHE
LRRE AR 2 [ERVA N— Y~k
M- fo R
MISEI~ M
E& 2~4cm F&5cm, BX3cm Lk
R MHER RELELE
& 2~10cm B 1~3mm Mi410cm LIk
Z kv AR i)
HHARSE (BAMED K A& R e ] DUy, SR
SABE & ARl D FEHA A% oy WA FE S 0 i o /)il
TA AL NI OREZ : TASSAKL BYK - HE
Z DONEE « Tk
WrAAi MEE SR L
HE N DTARM T ASAKL | BEOUIFR R EFEL
BN - E R
3 ks a5 —n
glycerol
e Avroosy ok Al L tn
6M Wl -+ TM i & o R HRIG
BiiEso~ts3574— | Wik Valtrate, didrovaltrate, acevaltrate
itics2H 15% L) 1
TR AN K 5y 13% LI
FFENE D il
TRANB IR 53
SRR 5y
54 A 5% LT
RISy k4 10% LUK
syt FEFE M D i
Sesquiterpenic acid
Wk7 o< 73574
AT
RE
TER &I
ED A BB TIRONI IR M5 L4TY Y oYtk B E— 7 O
Apt BERAIR TS 5N/ 7 v < b /5 4T acetoxy Valerenic acid 12 & 3 E — 7 O
s MERIAIE TR 677 02 b 775 4T Valerenic acid 12 & 3 £ — 7 O i
W%m&%ﬂ%T%@&&oﬁf%é(ﬁﬁ)f@ﬁ/bm/mﬁ@
275 L (D) ToRES W io B
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o1 U5 L TOMATE AT 50
p : Valerian OFEHE(L L 2ozt = + 2

Cffib N7z Valerian OFFHE(LL T
CRS T Valerenic acid @ ﬁ\ﬁqﬁﬁj\z

r\i“
£
&

0

(49)

ORI - BRIk
BP1988, 1993 BP2000 BP2001~2005 BP2009~2011
1993 £ b R 224 sml/kg DIE | b @A fil 2% 808 dml/kg UINE 08 Iml/ke
05%v/w Ll Lofigttoah | : I3 3mil/kg Pk Sesquiterpenic acids Sesquiterpenic acids %% 0.17percent m/m
0.17%V) I I 0.10percent m/m
HITA IR~ VIS PR L~ ORI [&)7= [G 2
YIRS P N E2)
[Fl 7= [Al7= il [Fl7e
[8)7e E&50mm [ 30mm E& #50mm [al 7
S G % e
HOEITALIKE
£ & 20mm~50mm [G)2: Gl
R 72
o WERT S
ithg, Ko/ )72 Fiths, tHEo/NE N WEE TR
KEWEE B
FeAHAEARL O i Fr [E7E TASAKL 4~6 DR DA
ThSANL B—: EHE5~15um H— R EEY 15um, WHTV5
FARREAS (i EER L O ERA)
G 2~6 OIS
Eibe
Valerenic acid, valtrate | fluorescein @i [\ 7 Valerenic acid ®%r
isovaltrate ~hydroxy valerenic acid
acetoxy valerenic acid Sudan redG~Valerenic acid acetoxy Valerenic acid Dy
[@)7= EHOES 01g bl (20%)
15% LT
05%v/w
7% LT
5.0% LI'N [&7: K 5.0%
20 5% LT [&7¢ EOKEE &K 5%
ftho5y) 2% LN flho 524 &K 2%
12.0% LI'H [F] 7z K 12.0%
1993 & v 120%L0F &7z XK 12.0%
[al7= [&17e a7
Sesquiterpenic acids DA EH R Valerenic acid & L TZh L 7 Sesquiterpenic acids ©
acetoxy Valerenic acid +Valerenic acid BEHDE
[AZXAlll‘Sl +nin>;fl3.09] Xm, - (A1+A1§)3:$?XPX5 A 2)
KCHURER ot | E4A [F] 7 [Fl 7
S [&lZ= F/e /e
A2 A Eﬁ‘ﬁfﬁ(f’"’({rrbih -7 o= k75 LT acetoxy Valerenic acid 12 & % £ — 7 Offifl
Ay [56’ R TEONI 7 B = b2 5 4T Valerenic acid Ic & % £ — 7 O
Ay BAEETEONIZ7 8=+ 75 4T Valerenic acid 12 & % £ — 7 D&
m177AT®ﬁ%éﬂf1£§i

F 2 CRS O'H i




150% LSES N, Fh THEREHKS | 1.0%L0 T ORE
mEE s N, SoorERERE LT, #ERMm GEi) ©
TEBRIPRIN, ZOHKS05%v/w Ll EEHESNL
CEid, KREREMTHEY, HERMOBED, KnDm
HeERTHESEETHD, JoRKE, TG TORGLD
REEEESEILbDEFTAB.

BP2000 2 5 (&, 4% Tild, OB NT
W AR & B AABINR B RS, SERERO 1 IHH &
LTHES N, —7F, BMETOREE OMRROIE -
e OE M ORIIHIR S Nz, S 51T ofll, KO
KicBAL T, FAMEE T OMMMEIEOIRE - fiEIC >V THT
RICHESNATEF, ZOWEDOKSBRHTH B,
Zhld, BP2000 OXFET, Powdered Valerian 3550
SHIBRE NI, ZD—ERE 15 2 TAMEE T DR O
», CiBantBLn -7 TH B,

MBI/ O N7 7 4 —ICLBETETE, JOHET,
BRI DSy O—BS & 72T D, S SIS EREIR
OISR OEHE I B0 E, HBAESGRI NI,
ZNick - T, Valerenic acid 3 & UF Hydroxy Valerenic
acid ORRHIAFIEEICIE D, & ORI &6 K OGRS RE D
[ L2z 5. TOLIICBPOBUET &IT, KHOEE
T, W@/ o< 757 4 —ORBHEORBRNBITON
T &3, BfRofmnictk- o, RO oES T &
BAFIKEEDE LETRRLTWE LD EFA 5.

535, BP2000 OSUET, Ammdfifithaks) & FElk - R
DIREYI ORI HIFRS sy,

MEHER B LT oHIE E LT, TRV, [2ga ],
[RAIKSY | Degrak s nte, 7o TEEANEWIKSY |, ThigAE
YEERSY | DSHIBR =, [HEERAEIEIRSY | sfrax S nur. Tl
HTEB3WHE] 122V TR, 15%—>20% LeES N7,

RHMEIC DWW, HERAR OFE T ko —Hic s
Db -1 PAE, TEREFEROHETH 5. £ DHIEIT>
VTR, BHROEHRT, 2 L THM 5 ml/kg LI
b, Ui Uil 3ml/kg LIE EHE S N, AL
L, Thoicowed, BRomcH-7, KEO
AP LD E L ERFIKEDR B2+ R L 7258
ELERB.

BP2001 OSCETE, AMOAHEHERT, HEROKEMHM
EB LU oBIgOMIC, RFEHD Sesquiterpenic acids
& L, Valerenic acid 3 & U acetoxy Valerenic acid I
SWC, ks v= 757 4 —&FALTHES 25
BRI NI &, REBRHMTH 3. Thig, £F
OHEIRN T OMESE L O T AR L B3RS 0o

A SR LA b D ES X B, Sesquiterpenic
acids & L T®D Valerenic acid D&ERZ, EhHEEEE D
IS, REBOREERT D DERENL B, TbE, TN,
KSR EFHET 2 DIh o> T, EEEKD LS
Mo TH B, BP0 »51E, KEDEEDERKT,
Valerenic acid (C;5HgOs : 234) & LT L7 Sesquiter-
penic acids 0.17% Ll b+ EHES N, B & 7o b L
1239, Uichd - TARMBF D Sesquiterpenic acids & L T,
Valerenic acds ¥ & U acetoxy Valerenic acid DAFfEA
MELT, TO01T% L EEVHIHIKIES LcbDdZ
DIEFENRPT R TCE 2D LEEZL SN 5.

753 BP2001 OYGET, [Mlth Tz 2WH ] OBE I3HIFR
YAEY

BP2002~2005 OE T d, ARmDOBHE « HEREICO W
T, REBHERR SN A -7 T D% 2009 F % T,
BP OWE 75 h> » 723739,

BP2009 TiF, AmOBIUE - HERikico0T,
15 E DRI KR EBBUES R S 72,

BAMME T DA mOBAR OFAHIIEOIRE - HidGic>\T
3, #2iRLIEIIE, ZOEMABTHKIBIHESH
71:37)‘

MEs o= 057 0 =Tk BEWSTTIE, BRER
OBl H - T,
sudan red GR 7> 5 5mg acetoxy Valerenic acid R, 5mg
Valerenic acid R iCguE &N, F/BEHO BB OREEE -
AR DS — W E TS » 2. TOHREIC L D, Valerenic
acid 8 £ 0¥ acetoxy Valerenic acid DA A]REICE 0,
RERAEE ORI EAHEZ 2%, b, FEEO/LFEEEROE
B - 1 FEFKIEDR LERE L TV B D EFA B,

Wik o< b5 7 4+ —%FH L 7 Sesquiterpenic
acids DERICOWVWTIF, BAEKRDHIEN dantron R 30
mg—Valerenic acid 1.0mg IZfH4d 28D Valerian @
B L 7c8R T + X CRSICES Nz, THUTREY, iklk
7Bv b5 7 4 —OfERD SEE SN B Sesquiterpenic
acids DBRFEESRIZ, acetoxy Valerenicacid & Valerenic
acid OEDOBRBEANROEIH TEDL Ltk HK»
5, Valerenic acid & L C, Sesquiterpenic acids O &5E
ERRATET 2 HRUCSEIC S - 7277, ARk b EH
SINBHEUE, AREDEFD Valerenic acid (CisHy O, :
Mr234.3) & L T# b L 7z Sesquiterpenic acids /> &
0.17percent m/m & W 9 Foab7 ISHHIE U 7o B 75 45 B
IKIEBLEERB.

733 BP2009 OWE T, AGHD Sesquiterpenic acids @

R 7

##AS5mg  fluoresceinR, 5Hmg

(50)



K& I1c> W Tid, whole or fragmented drug & cut drug
W TR ASER 1T 5, whole or fragmented drug Ic
B L Cld, 7Ekmb &/DE 0.17percent m/m, % L CHit-
IZ cutdrug ICB8 L T3, &/ 0.10percent m/m & &1
5N, ZORIENSEELL Y. CodElR, EETOR
Ky o= b5 70— ORI ERIR L 7o E 3RS
OEBNMMTOESET IR LABIEEEA 5. £L T
D& HIC Valerenicacid & L THH L 72 Sesquiterpenic
acids DEFANRR, KGEOMEHKERTSA T, &
EEBEOSVWSD LY, Hi5GTE, b EHEORS
Dl - fHEEFREIC L2 b D EEZSNS. ThITkD
RmDONRE, HEECTHICEZINIbDEEZI SN
5.

—75 BP2009 & 0, Valerian BE:#i%U%] & L C@DValerian
Dry Hydroalcoholic Extract, @Valerian Tincture @ 2
mEBF I CERE T, Shi, EFEEETS T,
BioihEE L GLAE SN TV 3 Valerian 85| 4 KWk L 72

NikThb, TOTEmDS, RETORDOERTE LT
ORI DE FASEEZ A, BP2010 Tli, ®Valerian Dry

Aqueous Extract 28& Sk & 7%, % 72 BP2011
T, REOZEFOD Cut drug i>W T, M7 LT®
Cut Valerian & L THr7c ik nzz™, hig, HEEO
HIZOEM L~ voF itk bbb EELZ NS £ L
TAMIF, Zd Cutdrug (Cut Valerian) & U TO{diH4H
FEME W S EMERA B, @Valerian Tincture IZ2W T,
7> BP1885 T, Tincture of Valerian & L TIX#kE 11
TW7'™ A3, BP1898 OUUETHIBRS e, & D%# 110
FULES, BPROoZDOLEHLTLE »7/h, I, 20
LI BP ICHINE I N L, HETEESBA LS L
T, sz icvEEZ NS, T, SEHFHIS
NicDh, +OBEEL THBMLEDNDH 5.

4.3 USP & BP 7T LU 7 F4#R Valerian D& - =
E&EDRIEEIZDNT
AT DWW TIE USP Tid, USP2000 & »'9, F 72 BP

Tld, BP1980 LW HIHishic, &5 bz DR,
Valeriana officinalis Linne (BJNEE 7 L ) 7 +1R) TAL@#
LTED, Lhrd (ZoMToOHYLOE->THWE] &0
J otz bHEMEAS R SN 5. 1548 BP T, BP2001 £
MEed L BEHFLLcHToEaLok-Tw3] &
HIEE N7,

B - RBREIC VLT, R2BIUKIEZERMT S
&, USP & BP TW K D DEWAR SN S,

Y ORIc oL TiE, WIRTHR SN B, 1], 2 b

o v EDOIE OB ONEDFL#EAS, BP T,
BP1980 ic ik s T 5, ZOIE T & Icid#fNEDs
AT ®IE & 1230, BP2000 TIE, h &E4FERD
USP2000 EF5A LR L TH - 721990, B 0I#iE, &
H® USP2011 & TR S Mk L T\ 32, %7 BP
T3, BP2001 DIET, —EAEN D - 723 Lighid, &
Ho BP2011 F THREGE L TWB¥™, L 1hi > THEYI DA
B EICBIL T3, B RE—KEICHBEEEZ B, K
CEAMEE TR O N 2 R E OB OTEE - & oid#kic>
\WTI3, BP T3, BP1980 ICFINE S 1 T'® BP1988 Dk
IET, ZTONBB—HSBESNTY, ZoO% F BP1993
F THERE L 7%, USP T3, USP2000 THI# = 1T,
ZDNZ L BP (1988~1993) DZ N LBV FEA LE L TH
D, 5H® USP2011 & THkfE L T\ 522, LipL BP T
13, BP2000 D&UET, AR TOREE OMMKDIEE -
g BEBRE N, —HT, KEDOMEDEEMEET
T OMHINIDTHE - fEIc> VW THR S, ok
DR F O ENIRFBICE S WK - BEIBL T
i3, 5H® USP & BPICE % £ TOfEIC, REWERMSE
CC&/e. TROLIHMEITOREE DMADIZRE - #hE
5 & OREYIEEEICBE L T, KEERETIE, AROE
E B AMERIC, EWhiid b EAEA 5.
EERBICOW\W T, BP1980 T, OAFDOY /7 oo
Ay T K BN EOKEERE - SRROEEY) & OIRIC &
2R, QB o~ N7 4 Itk BERBOEERS
DOEWD 2 EESHESNTBYY, Q#EI/ o~ 75
7 4 —IZ2WV T, BP ORET &I, BEEmoRE, %
GO AR S EoES N, Tk Yy, B - FEE
SNBEAMOEERD BEDLDP, 45 HD BP2011 T
1%, Valerenic acid 8 & U' acetoxy Valerenic acid Ot
ARREIC L 72 i BOOHERIC > W T, BP2000 O
WETHIBRE N/, F 7 BP2000 2> 513, #E2 o< b
757 4 —OFBREROTHBIC B VT, filEREY 7 o
OxXyv—=AFLrros4 FICERICE>I®, —F
KD S hutc USP2000 T, BP HBIOFERE L
T, OERRBDAF L vy o354 Fick iy & oKk -
EBOBGYEORINICL 22D, OB/ o< bT S
74 — LK BARMDEBRSDEMED 2 BBHES N
fz. Coftic USP A OHERE LT, @ikEk7 v~ b
5 7 4 —IT Lk A Valerenic acid DAEREORETE SN,
ZOE— 7 OREFHL G IEERBRE LTHEL T B,
153 USP2008 T, @ D@/ o< b5 7 4 —ICkBE
HEEERIEIR S D, ok Hic—Elicks LT, USP
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& BP T, ARoOFEERBRICHEESR SN, $ub5
USP2000~2006'2~20 &L BP2000~2005°~*% T, HHJ 5
RERLICEVER O OD, HE/ o= 7T
74 —%2FHALT, TOEERSDEMESTZITI LV
Homk gz 5. Lo L4 H® USP2011 & BP2011 %1t
WLTHBE, WEDERE LT, USP T, OKEFRE -
HOREMEDREENE, @K/ o= b 57 4 -0
2 REROIRA? 1Tk LT, BP T, OMEYIEHRs, ©HF
o< b7 570 —0 2 BREEERRE LTHRALT
Wz Zhid, REOEE IS FEBREORAICH -
T® USP & BP OEZFEROEVTH D, TIITAGKZOD
BEEICR T E 2 BEBREIOR LT, W R e
IEVWAR OGNS,

OB oW TIE, BP1988 5 S AEH O REHKIE &
h®, 4 Ho BP2011 & THEFE L TWL 2%, BP2001 T
3, A 5 @ Sesquiterpenic acids ® &K & & L T,
Valerenic acid 8 X U acetoxy Valerenic acid iZ2W\WT
Wk o< b7 57 0 —%FHLTHES 2EERMPHES
h, Thi3WmEDOEFFE LCEtREa N/, [ Valerenic
acid (C;3Hyu O, :234) & L TFEKD L7 Sesquiterpenic
acids 0.17%-+ & B3 EF S N7, BP2009 D fE T
I3, WEEE DRSS dantronR— Valerian OFEHE(L L 72
Bl F 2 CRSICEHE I D, THicPfEaw, Valerenic
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Summary

Valerian,a plant closely resembling Japanese valerian (Valeriana fauriei Briquet) has been listed in
the Japanese pharmacopoeia (JP) . In JPVIII (1971) , the origin is stated as Valeriana officinalis Linne
var latifolia Miquel. Valerian was listed in the 1926 United States pharmacopoeia (USP) and the 1932
British pharmacopoeia (BP) . It was deleted from the USP and BP after that. However, Valerian was
listed again in the BP in 1980 and in the USP twenty years after that in 2000. In this study, we discuss
transitions of the standards and test methods of valerian described in the USP (2000~2011) and BP (1980~
2011) and compare the USP and BP. The objective is to study to the pharmacological evaluation of
valerian in USA and Britain.

The standards and the test methods of valerian in early entries mainly described botanic characteris-
tics together with macroscopic and microscopic features. However after valerian was listed again, the
entries newly included identification tests, purity tests, standards and qualitative analysis of the
components containing valerian used in mechanical analysis. This is based on the chemical properties
and is a common feature in the USP and BP.

There were some differences found in the items and the contents of the standards and the test methods
of valerian when comparing the present USP and BP. It is thought that this reflects differences in the
sense of values in pharmacy for the scientific aspects of valerian between USA and Britain.

However, after Valerian was listed again, the standards and the test methods of valerian in the USP
and BP included substantial information on chemical aspects. This sufficiently reflects the progress of
the pharmacological level. Another factor is the increase in demand for valerian in the US and British
markets in recent years. In addition, every time an amendment has been made to the USP and BP, the
valerian drugs have increased. This is considered to be a necessary requirement for valerian to be listed
again and to amend the standards and test methods of valerian in the USP and BP.

As described above, valerian has been listed again in the USP and BP in recent years. A factor in this
reevaluation of valerian is thought to be based on the increase in the demand in the markets of each
country. Itis necessary to examine the changes in the circulation of valerian in each country in recent
years and investigate the reason that valerian was reevaluated in the market and the USP and BP.
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)

(D)

L) (D) |(L) (D) |(L) (D)

Ef

DL-,.
-Gz T, Dokl — Vo0 - ggm)
DL- .
I—lﬂ]ﬂ @(L—ﬁia;@) 45;*&,

B 4 EEEEETIC L B pL-AOLEH 53

TEHEARE LB BT 4 HOBERITEF 0 E 0 H A
EE R O™ BERENIEVbRTV S
.4 SEIMRIEESTRAFULFT—SEEDORR
(SR b5 —IVDE 2 FFHEEK)

NR Ny =i FRERROR, fERFOH L WIFRICH
DIy, WABOAKL S ) v I, T AN F vEE
SFNI T, HFERD S 2LEMEIMET 5 LEtaED
BUEEREROLEY (51 3K NEONBEIEER
HLTWwaY, o5+« HEHRORRIGEESE LA
TR LEOFKBIIB O TEESHKATH > L VA B,
I, NR by =i, AR EEFEEM SRR (base)
EDHAEDE AR VO W, M, SeEERERE LT,
FIKEBIIDOZ N ) F=>, Ty,
v (K5 BEMNFERENTEY, ThoZRIBTAE%E
EZ1DTH 5.

1852 FE IR B S NIOLFEHIER LM AR E DT h
ThoBOWHETE, Gl ARRD v v 3= VEIEG
P9, EEREBARD > v 3 = VIBRIETEHCE VS

vvaz=—v, F=

fREEZ=MEIH SN TV S, THDNZ b oy —LDH 2 D
FREEDFREVHINRE, VT RT LA v —SEEO

Hcdsd, COWFZERE, 1853 FITE s N A
DT N IFRANOEW, CFERNEEBABROFR, 7 Fvig
AR X OCEEARICOEIT 285 L WY o
XD STV 5,

); NHMe

Ephedrine

Quinine X: OMe
Cinchonidine X:H

Quinidine  X: OMe
Cinchonine X: H

Brucine
Strychnine X:H

X: OMe

Morphine Dehydroabietylamine

K 5 RET VA o4 K& EH

L5 AEMDEEDORRE (XX by —ILDE 3 HE
SER)

INA by — IV DRSS R RLIRKD 10 R X,
T ORBIREITT F o BOFEETT (BT HEA~&
HEATIT- 7.

COFMHYHTH 188 FICH EEFH LT FyEED
SEEEEARR LI bbb, N2 b e —VELIFETL DR
IS AR V> o BIEOIKFERAKE L THL &, &<
ICEE TR - TREMSERE 2BRICER LTV,
THIF—20AE LT, 7TRIEET v E=Y AHEOKE
I C DI OIRFEREE 2 /D 2 INA TH 1 & T AFBNR A

[N
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#2 7TI/BOFEREW

73/ (R Fs AR FE R LR
T AN5 ¥ (Asn) 1806 Vauquelin, Robiquet 7 2% 3 4 2 DR
7 v (Gly) 1820 Braconnot Big
g 9y (Leu 1819 Proust, Braconnot FElEFL
1820 = ¥E
Fovy (Tyr) 1846 Liebig hEA v
+ 1) v (Ser) 1865 Cramer #i
7 vy v (Gln) 1868 Scheibler izl
gy I viE (Glu) 1866 Ritthausen INEZ
1806 Vauquelin, Robiquet 7 A5 A 2{HM1 567 255 ¥~ (Asn)
T RA¥5 ¥ v (Asp) 1827 Plisson, Henry T 2T E Y DOPIKSHR
1868 Ritthausen 5
7 2 =T 5= (Phe) 1879 Schulze, Barbieri ZhH% Lok
1881 — 1R F v flT
75=v (Ala) 1850 Strecker =14
1888 Weyl 8
) ¥~ (Lys) 1889 Drechsel hEeA v
TINF=> (Arg) 1886 Schulze, Steiger Zhe Lol
. e .
2% Yy (His) 1896 Kossel F a v 4 A O (sturin)
Hedin hEA
. [z . 4ok N = |
v2F > (Cys), 1810 Wallaston JI)%M@EJ S gL,
1899 Morner oy, i
Y2574 v (Cys) 1883 — YRAF v EDOREMBOoN TV S
N1 v (Val) 1901 Fischer htE4 v
7a ) v (Pro) 1901 Fischer iR
FYZ L7 52 (Trp) 1901 - 77)24/
1902 Hopkins, Cole [ik=SiE i witd
i E i 73 5
fved vy e 1901 Fischer ﬁuwﬁimmwn4//$aﬁﬁ
— Ehrlich = b
A F 4= (Met) 1922 Mueller RO (B €4 )
2 I 237 BB 1930 — ned v
1935 Rose €A v
A =% > (Orn) 1877 Jaffe 55 D P D oK 4y ik

IETL, T OFREHEREIOLETTB%E LR, wiki
KELEhEtE (=) ICE, ThDPRESICE-7/10E AT
FEREDMEIL L2, Z LT ORIRARES & 5 LFRETI
Ol AR T v €= v AEOREREIE S M.
P, NZ b — LD 3 DHENEEDOFKE L VD NE
AL EEORETH 5. COBRIE, HEELTE
FREIDER S NN, FEECR T FolEOR D
SEE () -(RHOHERANCHRE (B shiciiiicoh s &
RN 3. COFRRRIESHOMENATIMT 2855 E|
EORBEICRBT2EBPOICE L E VR 5,

nh

2. 7I/BOXZEHEDOESE

EOEAMRT a7 I /BIIEEAEDDVIETES
WKLABOT I /S SE-TWA, FDW, Lot
B & LTheENE (L) 7 3 2 BRoERGRRRIC i<

mofLiibich, TOBENS b T I BROEFSENI
AHsNh T,

2.1 7I/BORRETII—I--T4vP+—DHEE
1881 #E 1= Schmiedeberg®” %3, H bR 75 B e fh Hi it 1=
LT vy ELEEBICOREIND T EERR L.
COFRRELWE LT, oA vy, Ty I VEEEEDS
€ 37 3/ AR TFETRESET 2540 20 D
ZETHFEZ LD E LTV

—77, 19 HCoHIEED 5 20 tHICRTEIC AT T, e D
WET 3/ BSHROTRE SN (FDP, INS50H
3, UBERON THEA R T & 1 L AR BT O S & 48
BT I MW (pL-) 7 3 / P Z DFHEKDOESRRIFE~
LHEREL, OWVLTI/ YR by — Vv ONENEE T BEES
LI LT 5 (F23).

ZOFRHEET 572Dh37 4w ¥+ — (E. Fischer, 1852~
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%3 73 /BRI ENCEY B F AT - FE s (1900~1950 4F)

PEIE (FOIE) 4 FRL - FEE R - FEUII ik
1901 (/A 34 4-)  E. Fischer SN v, Fa ) vEFEREL —
1905 (HH7& 38 4F)  D. Warburg T3 /T AT VO ARLF IR R T AL 29
1908 (W75 41 ) jhHIZE -7y I VR — SHRREO "B KO TH ST EEFRER. 30
1908 (i& 41 45) M. Betti, M. Mayer i%%77—lw*ywﬂi%nb7LLW7UV7®971%vﬁ7—%ﬂ 31
1909 (HA7 42 4F) SRR =ERE), BRo3% -7y 3 Vil — 5 O THEAERR. FAE Ttko ] F5e. —
1911 (M5 44 45)  F.L. Pyman Ad-BEBBICL A DL-EZAF VY vD YT AT LA < —4E 5T 32
1922 (KIE114E)  L.A. Smorodinzev g;z;%%ﬂVi/ﬂb%M®bW®6ﬁMW%Mﬁuicfmmﬁ%éﬂ 33
1925 (KIE 14 4F)  A.W. Ingersoll BEAEH (72 2F VT 3 vE) kBT 3/ BEONEFESEEA R 34
1929 (JF1 44F) A, Fleming HHEICLBER=v ) VEHOEEZETERL. —
1934 (Ef0 94)  R. Duschinsky DL-E R F ¥ R O ST & FE 2. 35
1937 (Bf11245) M. Bergmann TYLT I /ERET =) ATNA VEERS B A REBIRRIEZFE A 36
H. Frankel-Conrat
1938 (IEF1134E)  F. Kogl et al. DL-Z V8 3 v D BT E A e 3, 37
1938 (IBF1134F)  G. Triem VAT /) YANKYRRICEBDL-F R Y Y, DL-OA Y YDITAFLAT— 38
Sy A FE k.
1943 (MEF0 18 4E) — 73/ EOERE N ATy - EBTE. —
1948 (IEF1234E)  E. Pierson, R. Gaudry  pL-#A F 4 = > 0 T 2EREE A B 39
1949 (I 24 4F)  D-d. Fodor, V.E. Price, 5O B A T 2 F 0V -DL-T 5 = v D L O & E NIRRT 2 & %5 40

J.P. Greenstein

R fixo7 3/ BENCISH.

1914 5F) OWERTHAS. 74 v Y+ —1E7 I /HED/NY)
vo7o ) vORRETHHION, T3/ B{LF LT
MREL L TEREBERBEELILLVAS,

WIS FICHED S I T I/ BOY T A F LA
v —EP KIS A &, DT T Y B EIE o
EIRF IR AFE Lo, AR E LT, (b
SYERFRBEEITILE D, 2 < OEIFRE 2 L 7.
75/ T Ingersoll 513, TN FE TRIVMFLTH - 72
EESEFNCMA Ca- 7 = YFUT 3 VW g7 = % F
VT L YRR 1 L O BROEE BRI ZRTEL, T3
JBED YT AT vA < —ENTIER L0, GROEEESY
HFNOBIBE YT 2T LA < —NE OISR AELT 5 Hick
WTHREDOTHEMIT b REMEEARIT LI E VWA 5.

T/, T4 vy =) v IRONR LA R D IS
KRB -7 3/ RO AR O 2t 7o, £4°, BAR
FROTI/fETHE (—)-€) vid, 1-(—)-) v IELE
CiLiAfETH 2 C el nre, FEkkic, 79 =vo
T BEAKBEICE S BAFEE L AL, (—)-) v
TS L-(FH)-7 ) ) AR LA L 7 L-(H)-3A
fic—E L. ThoofERNS, (2)-kY vE (H)-7
SzviFEhTNnir-(—)t) vEL(H)-7T5=vTbh3
LR oN, COXIBHKICL-T, Kha-7 3
/ BROSLIAREED T XTI S s s ke,

2.2 BEEWHSLEICLE 7 I/ BOKFHE

B RM EIEE I FTR L 72 & 512 Gernez™ 12 & » T4

H ORGSR OBRIC L 2 HABREESEBERI NI Wbh
TWwa, 73 /[P L T 1934 4EiT Duschinsky 12 & -
ToL- & AF Y VIEIEY, %72 Kogl itk »ToL- v

5 3 VERDESREEITAEPY s hTws. chooT
3/ IROETEFITRCR L, BRE OO Ftd 0 BRI E]
IZ& B L7083 VRO TR EFEFE L TITL.

73/ ROBESERITAEEOFHICBAL T, 2Lvd =
v, ERAFVUEIERIE Sy 3 Ui, 7RSS EY
LD EIFI DS Secor 1Tk » TR Itk EHohT
W5,

—7, ESEETOEICBEL T, BRSO (HRSE)
OEBMELEZ OMEHICL->THREhi HlZE
DL-T A/¥5 ¥ v & pLlifAiE S ~ Y
UL T VESY LMEOEROTIT, SHEAREL ) v
MA BT Eicky, NHFEEEEEER LSS &
WELTVWARM, CDXIHINS5EIT I BOBEA
BIOEFATEEVE 2 (Bef) L, Jeimie 7 3 /i
i GtE) €205, HiBk ETot it otciE
& BB L THRZE b DTH B1,

2.3 BRECLLDZ7I/BOXFESEDIILEY

IO HACHIFIT N A b w —VICk 5T, 5+ I HLEHRD
(H)-KD B DMWY () OIERIC K » TRERIRBI S h
5T EMHBTHREIND, ZDRIZET - 2RI
<, HEYHCGHHER S ARINICER S B 72D 13 19 g
RIHERBE MR AT TS LI >THh S TH 3.

Ostromyslenskii (&,

v 4k
vk
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1905 £FiC Warburg® (3, BEEEEZIc L D p-oA v v
I AT UVBAFNKAREND T EZPIH TR, BUE
ICpL-8 A4 Y7 B ENIT AT NS0 ¥y A2EBET
LWL TWA, ChICliizEFRL T, pL-7 3 /BEE TR
T, TIN, TYMEDE D BFHFEAREL, THITT R
FI—¥, TIV—¥, TI/Tv5—€¥DLIHAEM
IR IRREREEH S & TR BT 2 HEMIL IS h
72, BIAE 1922 4FIC Smorodinzev (& N-X v V' A q-T
3/ LR D LA D B D3PI IS & - Tk iR &
NBTEERELTVE®, F/, 1924 FFi12(3 Neuberg
ISN-NVSAINWDL-TS=VaINITRY—FICLD AR
BIMAKDNRLTNNY VA7 5= v ARELTL
5% Z D%, 1948 FEIT Greenstein & (ZFEO o 7
/T YT —EoWE ATV, BiEhEiEEROTT 2T
W-DL-T 5 = VD L-KDBBNMIKIRS NS T EEFRL
fo. UMt COROBWDO 7 1 7 7 v 5 — €AW 3 50EE
BHE<O7 I /BRIGERSNT, -7 3/ o TS
FEO—o & LTHREL .

S 51T, 1937 1T 3 Bergmann, Frankel-Conrat I
£oT, F€ITI/EOTUAFEKET =) v EDR

G s vEEHESE B E, TYMLTI /BT =Y
FOBHPANEELE > T L, FHRICE T v b7 3 /1
WD EVS, MRITAEERIUES R STV 3,

2.4 OHIEDOAESENIDBFEY & L-TIVY I VEEY —

TDFER

HDREONFENEORELIC>WTIE, &A1, &
Vb= v DR, HEARMEERD [ERLEE] (1875) 124,
NNy =D [AEE T OIEOTBEN: | MENshT
W5, LEhioT, 72 b w —VOKRFERD S 50 FF &7
O, BEEINC R E L THAIR EEEL TW T &8
b s, Lk, HERFEOBRTL MR > Tl DL S 5H
PiEN L THRAIILE » o RSN 3.

KR EIEA AR E T E BT 5 £ 5 i
18 o oD RECK EERRICT 3 7 BRALY & BB BARD &
5. 3B, 1908 FEICi A1 (IHE SRR ™
KL > TRGDOEWNNTH B -7 vy 3 Vil — 5 hF
RENoTHcH, FHESNZHRBIOFERENEHAAN
THY, TOTHEERE (LFME  sRod) bHAAN (83
KZERE)) Ik - THENIETHS, HPDL-7 vy
VRIS Y o8 7 BOBEIUK RIS & - TGS
foms, MEEOZ L WELEE P AR AL R LT 0 BREE A
Zing, TEMcES £ cicdETisoEETH K
EBREEEPE- 722 EMBETE B3, zo—KT, T

) -1 oo O3 NS EmEn

PR T BIMS0FE N BTE R

X6 T 3/ EEKOHIHGEE

DL-7 vy 3 VRO T TR b I BLERAN (R, &
) 13, BEFEChoZ<< oL 73 /7 BEEICHICHES L
TR/BRIENSOMEICES LRET 2 KESHEE &
572D TH 5D,

2.5 OHNED7 I/ BOIEMNHEEDDPH LHES

1914~1945 AT A2 iF T O 2 [B] o TR KEE (3 EEZEFIT K
EEATRARIT L)Y, £ 0— Tl A TRCK %
il & LTl by T3EDTSE L, ARJERIO AF0ES
LT, S IT 3/ BOGEEI A TREEN IS L
fo. TNSITPES T, SEEEIEGN S - fLr s Fik
DA ST, FMEECHRLEOMR HAEZ, SeFEET
3/ B TR OBGENS & - 72,

—/5, HHETIE 1950 FEARUT A - Tl < B IRKEkER O
BfLf» okt U, EEERICOHz ML TE. O
DUEICEESE - AfPERICB VLT, HgosRE#ick 3EH
FORBER S &V HBLEL S, BEHEOMEKRS TH 5
-7 Y/ EoBERFEEE s e (K6). TITKED
Greenstein o (FFZELIEZFHA L ic—@#H o 7 3/ HEE
Bl 2% LA~ LS T, Chicl
ThMETIE, Ao L7 vy 3 vigy — 5o Tl
AT BLER 2 BAR T, T 30 fERTR ISR T 3k O
—EREdE CREIRES) MFEEA L 18- TOEE 7 L 7 BRI
FHEBIRE S N, BAVE T IRIRPUAREER ORERORS) HsHuls
T STT Y /ORI A> L SNz, TOHKRD
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# 4 Al—SEFECLE T BEOT L TEERE (1950~2000)

PaE R 4F T ba% By Ty - BHFEHIE

1951 (WEFN 26 4F)  HHO %I DL-* F 4 = v O T 3R,

1953 (IR0 28 45)  HHO B TI)T VI —EEAVABRMDEEICK S LA F A = v OFEREITHT)

1956 (AN 314E)  tgfnFesE C. glutamicus BEHHRBFEICL B L-2 v 8 3 VEED/N A 0y b REEICH R TR TR
1957 (WA 324F)  HILUHIEE BRRA LA =vip s LA LA = v ol (BSERITaEE) =65

1958 (WEF1334F) A UROE—ER#HIZ) &7 3/ BRIFFEHEHRIL

1959 (IEFN 34 45)  HHIHYEE EIEA 2 + <7 3/ BT ST,

1959 (FEF0 34 4F)  FHO%EEE weT s BEE (72 Bia) 26

1960 (WEFM 35 4E)  H%IEE FEEEIC L B L-T AN 5 F VgD AFEICY).

1963 (WAFN 38 4F) MRk DL-Z7 v % X v E D ESE S o i A T

1963 (HHF0 38 4F)  HLJ %YL L-7 3 /& (Thr, Trp, Phe 75 &) O KAL),

1969 (IEFN 44 45)  FHOHRIEE FEE(bBEEE (73 /7y —4) IKkbL-7 3/ (Met, Phe, Val) D%,
1970 (WAFN 45 4F)  HHO %ISR BRI SR L B L) YOS (n-F v L v 2vEk VIBREOSE).

1973 (FAFD 48 4F) UMK BEIECAE A (722505 =€) 18k 2 L-7 285 F VERORLE

1973 (WEFN 48 4F) ALKk BEE(bEEE (=) v T 3I¥—¥) IKLB6-7 3/ =V 5 vEollk

1974 (WEFN 49 4E) B EEMED (75 —+¥) c&b L) v IfEoRLE

1976 (WHF0 51 4F)  HLAHEE %%?ﬁ%ﬂiéDﬁtFD*97l;w7uyy@%%(obwlyxm$y&ﬁ@
1980 (IFFN 55 4F) kb i (e v b4+ —+%) ICkbpp-E FOoF T 2= vyl

1980 (55 4F)  MBALAR %Emﬁﬁ(t7rmz£UVC7sﬁ—€)u;ést/t77mx£Uy@@
1982 (FHFI 57 4F)  HHJBYER EIE(LHED (-7 2285 F Vi B-IREEREH) 1k 2 L7 5= vl

1982 (Wf 57 4F) RO ;ﬁﬁ;?r%?i:l:ot BL-v254 vl (pL2-7 I/ FT7 VY Vv 4B IVE VEEOBEEIS
1989 (HHfN 64 4F)  HLARZE BEEILMEY (-7 255 £ VB B-IUREERER) 10k 3 D7 25 ¥ Y EROBIE,
1992 CGERK 4 4E) ko ek (B-F o v+ —+) 1Tk B L-DOPA #lik,

1997 GEf% 9 4F) e e FEEEEE (7 702E) Y CTEFVEFST Y —F) kBB TEFLVT-T I/

77 oREY CEEOEIE).

HECTH WA > THED SN T Y/ BROMERBFRICK -
T, OB THARGMFICHEER T THEL-T § / BoT2E
BEICARE L, BES TR (R, Nzl (), BArE T
MBI sVt T 3 2 IRZEDHEA 4 5. LITFIcC
hooMZEowtshn &5l LT, 1950 FELIEIC TEARE
SNFERT I /REZOBFIRI AT 5 (T 4.

7 3/ BOmIREY

t¥nrhth, WHERELS 7 IV BRoEEKICERL, ©
OWFZEBAFICRERRIICIE D tH L 7oA, HIEEEGR R
fF, HI=2RERGR) TH 5. REEZOBTELIAM & 75
WIAFT 26 4E (1951 4F) 1T pL-# F 4 = v OBLE 2 F0510 %
L, B 28EICKRRET I/ TY5—EicLkBpL-7 ¥/
i DR EEE T LA TR T LEicEIh L7z,
A 8L R id L) ¥ v OB ZRFE L, & ST 32 4
KREBA VA= v S LA LA = v OBELEEEZRSEL
fo. BEEic L s TSN R LA = v v ES VY
3, DTS >ORFEA G D, 4 THORME (7 ok
A LA KD ENENDDAEELE) MEAETSE. D55
MNEICHEEDIFEA LA KD L- (kDB TH D, FHE FPUsH

O—LAFHATERVARKA LA =13, Bk - %
O T¥TZ T ERELELE UL -7z, FlE, I
LA LIDL-A LA = vOSKELZHBL, HRIC
TR CL-A LA =vOTEMTEII L. CoLEicH
WiopL-R L A4 = v O EIESESREETETH D, Thns
HRCROICTE LS T 3 / BOBERFrDEITH A
HEEBZONTVS, TD%, BB EICIEET I /i
RFAFA=v - )T T 5V ERERN G
DAYy - 72207 5=vhEE) DR - 2NEEE
BHFE L, S OICHBEHEICL ZL-7 3/ BROBIERRIC S
FLT, BR3TFEICIIL-T AT ¥ v EEOFEEEEERE
Lt ThoD7 I/ BOFEAREICLD, AT 3
JBRBK (T ANSFVERA Y 9 LR, Aoy a5
L) RRET I/ BRA @GR AEEAE L, EERLELT
SRk Lce sy I vRIETGE T sETIRT I /B
g3 L7z,

1960 FHRIRFITA D, HLDOWHFEMIE & D RO R WK
SEMET Y BEoBEA RS T, AL YE LSS &
ek s, GREMRNE L A BlE (N
A7)y FE) OBIF I L. BiE TR e oL-7 3

c N
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{E :::::;;“‘?
; st | R g ]
! S D-TI/ R
I [t
TEFN- z: ! ‘: A
73/ | L@t — @ Z
} uﬁﬁﬁﬁﬁfﬁ f 3
! %] | %
}' 124 | 5
o
! ;
_'» 2 | Qi e
; »
v
L 4
-t'.‘/ T4y LT3/
* d R
IoERE

X7 BEE7I/T7Tys—F¥EHVALT 3

FRAZTGTERA Vv RIS LEERTAET 2L 05
2= — B AR L, 1970 (BF145) i L& Y
1975 F T pp-E FaF v 7 2= 1) & v¥pT
EILTEII LTz, —H, ™M 70w FiEicBL TR, BlS
RIS RI S T 2 ElAfdiED & 5 i, Ba% s uikic
SHEEEL LRI 245, Wb BEERSE - ko
DIEBHFsICE T L. £ LT, 1969 41T 3 / 7 v 5 — L
REBA A Y DZWETH 5 DEAE-Sephadex 1T 4 #
VHEATREIELT 3 EITEIL, TR A iodksls
V75— XD kb7 (L-AFA=Y, L-
TxZNT IV, LN VIEE) ORI T
HDTEEI LB, ek T, 1973 FRiC R EELFER 7
220 =€ (E. coli) 1Tk B L-T A¥5 F Vot
B, 1982 FEIC BEIEILMAY) (L-7 Z/¥ 5 ¥ ViR B-Iiik ik
W) IKkbL-75 = vOFREFEICOAINT A0S, FiE
T &SGR 78 FEE LA AU & B -7 3/ BROARE
BEEESLL, 73/ BOHEE Luwbhi, EF1O—RHL
AW (F )00,

s 49a)
R

7 I/ BRREBOKORE - BARE
RIS bk (bR & Ifnsele () AL, Tfngeis+
)R A, HFEEE LIk > THRESh -7 vy
IV — S OBBRIF A D < 5 THLAL, Mittidens
TR T 3/ BRBAE LR L TTL. 9oL
Vg I VBOBLER/NE, KERED Y vy BORIIK
SR K - TR E NS, BEAICHAS /N, K )
Kinsd -t &, FBLEM TR Y v o8 7 oK RIC
SR T CHEEA R T 2 oo RS O AP B EER

/ EEOHREGERE O 7 0 - 54 T 75 A

BAKEBMETH 7. ThODOMESERRT 51
¥, BROFE T I HEIEEE & 13 FEE O 1950 (1EF0 25) 4
D oFEEORFICTEOH L., £ LT, £ 10 F#ICiE
L Emd: E FEEo —soslic k3 L-7 05 3 VB
Y — 5 O TIEEREITKIIL 72,

(LEE RS, R B & MR E Wb
Al I A B s Rk T h 0, Al S BEE
naEwsdciEans, Yok, 727 ) o=t
Vv EREEA 2y T ALKFEMA TR b Ly 71 —=RIET
-7 Vg I VARG L, ThEREERTETEESE
TEHETH 1'%, -7y I VO ICE e, 8O
ZIMEAEL, 28 - SRR EREIN DML RE S T -
12hs, ThAETEAR L TR O BME T T 1963 45 300 ~ v
ZRUIDIT, #1,000 b v /AERGE S N BRI EIE
ICk»> TN ERBIBARESNFIZ, BRiCbEid L
T g 3 VBT RS S0, o kS IS EEAR L
HENETH - 128, 19704FEE D & B R ORI Ebh
HEEOE#RMPEL T LFEKR T2 28R IEBHES
AN SN, FEDOHER & b > TLEEK
TISF 19734 T B & fo 1600,

(LG RE DBRSE & RIRFIC, BROFRTIRAEMEICL S
L- 7V 8 3 VIBOBEEIFIC GH0 AT W, —7,
FERE |3 F AL ORI 2~ — 21T, BkiE D HARDREANERM
HICHIE ST 2 HINT Y v/ BT 3/ BROFEEAEFEICD
WCHIZE R Y, €05 =7y b efEkitdb b -7 1y 3 v
fgiciag 7. = LT, 1956 (IAF031) AR imfisess 3B -
Ty I VERAEEAET A E WA ERE (Corynebacterium
glutamicus) DA 7 1) — = 7 FLTHED THEH L 7247,
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CMDEELDOT I/ BHEBOBRED TH 5. SN
MOEZT, Zva—20k Sk SEEEEEE -
B 7ovy 3 VvEEDEAT L EREGR sl E
Thby, ZOFEKOEIEZ 7 ) —= v Ik, T
53 VRICEEE ST, BAeADL-T Y/ ROFEREEAT]
ek LA LVREE b7 5 Ui, T ORRIREED S
ik OBAFEICH LT, BROFEEZE LY, KFOT I /K
A= —RKEBEREZ T DS, TO—HTH L VEK
OEEZITKEINCTRD L7z, Z DFER, hoFEE I LY,
A — v v v, LAk (IHBRAFERES), EERTELE
DHEZEIC L > TH LOEARESHKRWTRR SN T L
T, INSOEKIFL-7 VS 3 VROEFEICEEE ST,
ERRICEES O
Yy LTI F=Y, REXRFIY, L7 )Y, =7z
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Summary

It is well-known worldwide that Louis Pasteur was a great physical chemist in fields such as
crystallography, microbiology and immunology. From 1848 to 1858, he developed three optical resolution
procedures (preferential crystallization, diastereomeric and enzymatic methods) ; these resolution tech-
niques became more advanced through amino acid chemistry (synthesis-resolution), as synthetic (pL-)
a-amino acids could eventually be prepared using chemical techniques developed in Europe during the
19th century.

In 1908, the Japanese chemist Dr. Kikunae Ikeda discovered a delicious tasting constituent in kelp,
namely L-glutamic acid soda, which was rapidly industrialized by Saburosuke Suzuki (the present
Ajinomoto Co., Inc.) utilizing the hydrolysis method of wheat and soybean proteins. In addition, to make
up for the lack of protein created by the food shortage in Japan after World War II, the major Japanese
pharmaceutical companies focused on the industrial production of L-a-amino acids. As a result, Tanabe
Seiyaku developed synthesis-resolution and enzymatic industrial methods of amino acids in the Kansai
area, and Ajinomoto and Kyowa Hakko successfully industrialized the fermentation of amino acids in
the Kanto area.

In conclusion, it is clear that the three optical resolution procedures discovered by L. Pasteur greatly
advanced the amino acid industry in Japan.
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Summary

The term “dry laboratory” in this paper refers to non-experimental pharmaceutical laboratories and
researchers in the field of social and clinical pharmaceutical sciences. Given that Iyaku bungyo (ie.,
separation of drug prescribing and dispensing) could not be achieved during the Meiji era, Japanese
pharmaceutical sciences, which were alienated from medical care, came to develop independently, with
experimental sciences (e.g., organic chemistry) forming their base. This gave rise to the notion that
non-experimental pharmaceutical sciences were not legitimate. The history of dry laboratories in Japan
can be reformulated as the history of interactions between pharmaceutical sciences and society.

The origins of the dry laboratory can be traced to the Tokyo Imperial University’'s Department of
Hygienic and Forensic Chemistry (established in 1893). While hygienic pharmaceutical sciences are
mainly comprised of experimental sciences in Japan, they also dealt with issues related to social living,
and include non-experimental components. The uncertain status of the dry laboratory continued for
many years until the advent of Iyvaku bungyo. The Department of Administrative Pharmacy of the
School of Pharmacy at Nihon University has a history extending over 50 years, beginning with the
establishment of the Department of Business Administration in 1956, the year that the Ivaku bungyo Law
was enacted. As substantial separation of drug prescribing and dispensing activities began in 1974 and
as efforts related to clinical and social pharmaceutical sciences became necessary, the number of dry
laboratories began to rise. Although scarce, dry laboratories have gradually increased due to
developments in the current century, such as advances in regulatory science, the implementation of
six-year pharmacist education programs in 2006, as well as the initiation of four-year graduate school
programs to accept these graduates in 2012. The websites of pharmaceutical schools were used to
ascertain the current status of dry laboratories.

The founding of the Japanese Society for History of Pharmacy in 1954 marked the beginning of dry
laboratories as a discipline (as organizations and research groups) that extends beyond the framework
of the school setting. More than ten such organizations currently exist. Although lateral communica-
tion among these organizations is limited, the time has clearly come for the development of a
communications network to bring them together for further advances not only in social pharmaceutical
sciences, but pharmaceutical sciences in general.

Pharmaceutical sciences can be roughly divided into basic, clinical and social pharmaceutical
sciences, and in this order their field of focus broadens. Further improvements of dry laboratories are
a desirable way to solidify the position of pharmaceutical science.
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Summary

The etymon of the Japanese word “nyi-bachi” (mortar) is unknown. The first step in the research
process is to consult books on chemistry and pharmacy published in the 1870s, the first decade of the

Meiji era when Japan began to modernize.

which also mean mortar.

The word “nyt-bachi”
Kagaku-Sho,” published in 1874. Before 1873, the word “usu” (mill) is used in place of “hachi” or
Before 1873, mills/mortars were used for crushing and grinding.

can be found in the “Shogaku-
“bachi”,
In books

published after 1873, one can find references in several books on chemistry and pharmacy to their use in
mixing and dispensing. More in-depth research in the areas of pharmacy and Western-style cooking is

necessary to determine the etymon.
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