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The Heroic and Noble Life of Morizo ISHIDATE
—Commemorating the 115 years since his birth and 20 years since his death—*'

Kazushige Morimoto*

2L &I

LA, AEESFEIA71996 (CERL8) 7 A I8 HAlE S, 204E4 W2 57, L, 2006 4 11 A ML CTHIfH
N7258 21 7 ¥ 7 EHIMI&E A kS (FAPA 2006 YOKOHAMA) D783 V585 L7zBs, T CfHfEsF =1t
AENTNIA—F—hHY, [BELOEEAEE GEFEE] oRICHES 727, 48, D Min Bl % BigL, 20
URBB LI A TH -7, 1973 EEAHFEREFT (NIHS) (2 AR L7221, AREFTEIE, BEIC 2 4FERTICHB X
T2 NIHS IS N7 ORBIIEEICHF A TN, 20BRBICS - TARBHEAZK T, MHEESEE (6
M) ODAMRIIC AN TIEE, N-= b1V JRFEO DNA Bl & 2 OBEOMEL G 5 2 k2", TES -
FfEFESEAE & o NIHS TOHEWE @ LT, MEMICHERL - FE0d X2 Mmokaziey, oREIcoRILvEg
W72 HEEEY, FFIZHmrL D NEICES TR, RESGOMREE -SSR Lo Yy — FELBA LD
57 SBEDEET), HEAHEFULETHE W

1. AEF=EBTOEELVEELEZSH, E1H

1.1 NIHS (&P hi-EHEDE (65m) : JHIBERN%E

1970 (W3A145) 4E 11 A 17 B AfEFZFRIG O ARFEAM S A RICHE S NER L7220 1965 4F 12 AFTRICHIEL T 5,
UTFo3mE, Bb, OFMEMoimit, OLEWEOREEIET 2HE0MRE, OAERP, IR she?.

(ERIRIBERER AR  /NEHIBRE RIS 1981 E 11 B3 H = (B0#)

[1966 4, Evfrat (NIHS) AD % L CThb &, EMRMWOEE, PAFEEOMENEOWINCHIEIZZR D 2DoH -
7o BEEIREE AP T AR AT, TN 1969 FEEETE 72, TN ROERIT/NAEERH 57206 Th - 72,
MEHE =M TOBRED— AL LT, EAKRIETICEL LI THRLEDRDY) THo7z. ROFEES, Zo—F72
FIZTES LWL LTHALTWAEZATH L. HOmMFEMLE, Ka 80 SLBRELFFEMEIIEOFEE L V) RE
n, KbhhAHANLIEBEE, ANEROBFEZTEZITT, hE224h L, BEIL ABLEEOERTHINE?SS
Molzl, BFEL ) ITBIMER IS LS EL > T, ORMGERKOLZZEITLEVOREY THD, i@t d, B
FEONAEL, TNEBGEELIEANETHLZ xS END. ]

(TEDHFTBEDETNTZAZERL )

[1960 FEDZPICEST, N-= b VT I VY REDEDVPAFIOFE A &) REAEWOMBUIKE LEILEFNEZ &
N, ZOMEORHIS, ROFFT, AHIEE L LIZLIE, HOSTA20%ENT, BEAIHY EOEmLZ i
ENELRVECWHTH S, B0 TEL - 72 MIREOAME LTOH 0T, KRIZBT L AMEDERIZOVT
LEEL NS rolz. I, BDONEZR DD, HIRICRAIZZE ) 285D TH o7 OREDN, HHEZOFRFTH -
2 EDEWLZ0THDL. ]

1.2 PREZFEBESSE (IR : ¥ /KA, XEY, EVOE

WAFN 38, 9 4F (1964 4F) |23 &I HERIZEH:. B4 (subacute), B4 (myelo), fHA##E (optic), MREsE (neuropathy)

*ORFEIX, 2016 CERE28) 4E4 A 16 0, HAARZERNS 2016 4B AARMHS CHRURFE RS b3S AR I 70 % )
TITONIHHOUE T TH 5.

2 () PR R R RS S HEE (PMDA) A~ AT A Y NEBT 7 A NI X ZAX— b Technical Expert, Office of Review
Management, PMDA. Shin-kasumigaseki Building 3-3-2 Kasumigaseki, Chiyoda-ku, Tokyo 100-0013.
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ZWEL SMON (AE V9H) & —fIWEI 7z, 1970 (IBA145) 4E 2R & A7z hJeds
HEHESL, TAHEEIH LT, /2 RVADMIS2OERII 2 o> TV L RELEEZ
ETERV] LW EBETV, EAEZIFEEIH, Botrdik S aEER &> 727,

(% / RV LERFERIE DXERT)

1970 4E 6 HAVAIS, LB TAME 4 Z 495 be T2z Lz L 25, iy
TS L 72 R B EMAERE 2 I TR D ) L L7, 6 A KA E V5t
HEDHN, EOEEL A VATIREELTBY, BKBICAH T N—-Th o7
HEEZPROOEORELREL MO EER L. [+l Lon.
7 HiCaEE DY, HEOBERICE N ANBIGEARB T A . ER Ty
F = —TCRNR D 4 72 B RICHEICEBR L 2 h 5, WIERR % B0 CEA 72, AL

X, HAOBTHHNELORETOENRTRREEICALE . HH12, A Btk B A F =
5 MRS 2 IR A EIBH S RV AD [HRCONTEA LT 2] Eon% i
Vi TRYTT ] LR FE9 A, AL ZOEEET L. ZOBO Tt =
ERREDS, BEBER L AT Y OFAEE R 572", 1999 CERL 11) 4E8 B 24 H, el s AR AT (NTHS) 5511
BE O SN o 72 [HO OB AR OEH LI S e, [P (Nov 12, 2013 5eR2)

1.3 FAPA (R¥, =#, k) &AEEF=181 : Fapa Ishidate Awards

521 |7 ¥ 7 A A2 K4S (FAPA 2006 YOKOHAMA) 7%, e/ N— N—H A 8 - /33 7 4 TRHET 2006 £
11 Hpaf s 72, K FAPA @ Host Country President %45 1 [0l (65 /%) (Aug 15-19, 1966, Tokyo) & &5 8 [al (79 /%)
(Aug 25-29, 1980, Kyoto) #{HY X417z, 1986 4£121%, FAPA Ishidate Awards (85 %) 2SBHAR S, BHE L EWLA L
727 VT OFEAFMICG 5N TWA,

1.4 BAEFMSEREOR D (69 CHISZFEEL  EMMkLY -7

(An Episode ZEEfiaNk & Yakushi-Nyorai”)

70 O, FEFICHRDONR, SEREEIEIL, L 88 Ik SN TV RO L EREH L IC#HiE 1T h .
[#FHIfi% (JPA) OREZB|IEZITE L. BoZtREDONETTNS, HEOLDIZPV L THRICTFRWE LA LS -
TLNBADPCL LD, TNVERDEHLERHIDOTY. ] §58, HILEZFIUOREICRD, [Z9 0. BEDPFZH b
LT NAEZEEFEFIZH DA, BO L ZORICR > TULIED Z0ld, SEHIMSO0I2P L FEwTE L o7z
e EBENFOREER o TANE LS, HobdigE L., 0o TN wIFT, [ZhFEFTMTEEI- T
o ltxBh, FLOT) L] ZOFNOBET, HEMIMREDO LY —7HER SN, JPA BV TUdREE O RH
ERTHBEIZOR, KLY —T7%EEMNE LTHES TR,

([B¥L L] AERE)

[FALL F 72D M, Bl B WEIZRE LWBIUI I A TE LS 2D D070, ROPIZITEND v, #%
ik, BREVE A THITR > 2RPRO TR, GBI THF ) A MADEBEEFT & 7o 72, HRORFEA DL,
INVGTS 2 B E S ORI Z ST 5 204102 505, BHEED HEAIC30 ALLEOAADHEF T L. LICD
PLHLAIZIN, L3 THBMEALTZ. ZALE, FUIRFEL L TTIERL, —ADOAHE LTEDO AHOA
EHEFRZ D, A8, BREBEEHELERBORIE L. 444, ZHEEHFLMZ BTG L Thho 7ok
FIZLFLoTWE LI 4, FHEAEAMSESREV I RELEEZTIEZITTCLE 7. FHOBLEMDE L
DNILTLHIBERL o7z <. UL, EOKE L TETNAHL, 22 TR L HOOWIBIIIR 7245
ERELTWRHIZENR Y, AR EL05 [ZoOE, BIEITAOERIDICRICEL] L%EoTna. ]

1.5 AESRERAREMSREDEENSH (72K)

[EHESEDWER ] OANBEFN B L, 24 PFIBEDOHHES L, AFBHTOERMOKE SAAbLALY. 1973
H£5H21H, AHEELRAEMARE L OBEDWESHIMMTON. AHEAEIAREMEZHML, RASEE 1M
A0 AEREE LIS, BIEOMEEICOWTER. RASRER, EESEMEICOWVTCIERWIZIIER TH 1 HLFEHE
R LTHAlCy y —2%iET 2L, L CIEBOE L EFMPSBREZED TV I L TERO—HE AT

(NHBEFRPEAN TV - LABSRERESREY  FHB pp 204-5)

[ SAPMTEIDRASAIEZ LT, FXxH0b LW, 290V Zerx—FERaL-0T, RESADPDLLT
DEDboIZL L\ wOEL A AE AT AL, RS AR TICHMT, —EBa. [Fhdhl v L)
GHFAFTOoTHA LREE L Two/cb L, BEEATIfToCEHELE LS L,

(EEHEIHT HEENDEZY)

[EFSEQOFERIE, HEWICHEMICETLEZSHELS2, BHomEE2M), #HEICF =y 7 LE->T, AMPAMTS

(2)



A, RN WRFEIEFER, BRENAE OB Z i1k, WHT 2720 0WHANEIN G 5 VO TIE 2w, FLT
2, AFICETLEBICBNTCE, FBIEELF oy 72 LEETLIHBEE, L5 BELEVnEIATEDL T .

2. BELLVEHAEZIFOERICHD2HDEHRS

2.1 RAEHEFIX-O—-5 - E—IDNA TS5 R

IA-8—5 - %F—27 (Miss Laura J. Mauk’, 1886~1962) &#fifiix, 1914 (KIE3) £ 12 H, KEH 225
HTHRAL, HIREH) HROFEZMRIZE ) A MNEOEEEIEAT. ZOHA0ER, N T2 T A %HT,
% OFEICEDN, FETRIRREF S, HARICHFEY, MEANL L CHRIBORIFHHNICIEE SNz 2O, BT
HAATIEZ, BSOEIIEDL S L) 1o TBbNT:.

2.2 AEESF=EITEFHZBOEM

19224F 4 0 [ES (RKOF ) A MNCKEZED/2OOFHEFEASR) T/IMIFZEEEZIIIL, HIZIA-0—F-
E=TDONA TN - 7T ARONRE=OBENIEXISSN. AR, 1898 (A 31) 473 B IRALE Al My 12
ZHELTAETN, BOEMOAE TN YR OBITCHE S, BTG % 2R, a8 —MPHEICASE. K
194, R ERFEEIRICASE. £ 2 C2EBAHET= LRSS, AEFElS, SHtsoafEZsEdes. Ll
TAEF A NKOEMIOWTHER L TSRO LT,

2.3 N4 BRTOBMEOFRLEREOKEY : (BES51F, 197289 B 24 B pp 388-9)

AEOHEIZE D E, [25F/0 9 H 7 HIZgubsG-2 64, 10 HICAERICHRE L 2A [TAREEIZIEFIZEATL
Nzl EFNTHY 3. ZoORLCHICEHEEIITOHEIZR Y, SFETEMIRDEFLZTREDL, BHEINADS
F)AMEDOEERINCR D 2 WEERZ, BiFLEZHWWEHRHL LT ZoEO&A 121X, FEHIIES Tnizl
%R % LTz ARENE S, ERAICO 2D ST, KT & o72]. AROFLIIHEy, A, 1949 4
SHI3H, NANAILWESEZZFL, BHFHETTOREICHFS L, HIERLIEL, REAfER R s/,

2.4 F=OA—ZAZ—3%" (197244 B 2 B : pp 298-9)

EhTHXURAMIHDE5E, ZOAIHLLESNAEETHS. (20 Y FPANOTH H- 55 17 i)

FLLSESND L, THLELEDIIZEDOONZZDED, FUAMIHLEEICE ST, FU A MEIRIHEEGE
AWDEMIIHTNDHLEN) T ETHAE. M, BEXREANT, BIr&HH - eEmth 2, 1) A MEITHEEIC
HG2REZEERL, INEHHELED 72, AHOFEOAREHE L EGn L. L TAEOBEROES L. EHL4EmLTIC
hoT, TOEFTOLOLEETLIZEST:.

3. EAEZT#IhAEREADE"

ANTRAATAS, 1980 (HEAI 55) 4EHAE 82 M CH KK, FUMHFOMT, NNEAREEEEHITTEL HiE, 69w,
513, ZOBHFREEERZTLILICHEAL, [REOHKE] OFATE R -72". 2014412 H 16 H, Zotto&jE
% 8IMTHRA. EMWHALTOENRTIE, WHRZKSBHNOSEZ R [HEEDOEE| 0EHETH Y,
FAREFE - LT &, ERERFEFIEEREEIZO [HATFNE]D O EE o -HEZ SHE=L25 AR
B AR TEDS 5 TND I ENGD T

HbIC
BRD DM, NEDOHEWERYNISNAEST, BEEE, ke BTEES  ORBICE GE X )T 2 AfEtE
L0 #Eb oz FZT0A 50 10 EM 04 & H1E, BROMROBRBEDEZHIZEL DL Y M 25 A TN LN
Sirolz. ZZHEEE [HOEEICHFT 200 e EEROBE] OF 4 PV THRA 2 KFETHEY SETHEY,
FOBICHIEREDBINEELBNT L L, FEPLIE, FELEHORED K-> TRTY, EEitEx 7.

D. Min B L [F4ED 12 A2 [HABTFIR] BEOKX T4 AV H 7 2 EMRIZBINT 5 2 L2k, PARED
LOT T ORMBEIZOBFLEVE SHTHNT, SE5H 2l HTAFEELM2 727, A4 LT, ¥¥0OEE - A
RSPt I HE 2 72 2 & A D TR L TR A R 2 7w,

HEE

WA 5T, AMEETRA (BB 2»oIEEAZ R THE DY, =5 p=wlticidmse® 2 A CHE
Wi RFERRIE I, BEAEHRIEX, IA Y PRTHE L BAVTH AR OO DKL £

5l A X ik
1) MR, AETERERZER 770y 7. 199 32 (10) 1258
2) WAEE. AT SEBE LEM e AT, Hifa, 1997, p. 1-294
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3)

4)
5)
6)
7)

8)
9)
10)

11)

12)
13)
14
15)
16)
17
18)

fas

N

19)

20)
21)

22)

K. Morimoto. The New Threats to Health and the Evangelical Approach toward their Well-being ({85 % & 79 372 72 & 1 & {5
ANDEERT 70 —F). Doctor of Ministry (FEEmi=tdi-1:) -5 4. Luther Rice University, Atlanta, USA. 2011. p. 1-103
Nykie (). B EAERERTEES - B EZ AR BRIT A G R A FE RS FETREE S, 1975, p. 1-499

/NS B AN S AR S R AR S AT RGN AI—/ NS ORI e AR B e 4L, 1982, p. 1-164

FEEE=, FEERT (). A&l R AL2E5e4 50 B4Rl &R 2010

AL, T 5 DNA 056 & D I5EMHE— O6-alkylguanine # .2 LC. M¥oauy—7+—F 4, 198710
41-54

O EHEAHANRERES (REAERE). 0 ANOFAGERHHE—IEOIF ) A ML, ¥ A ML, 1994, p. 1-478
FAPA 2006 YOKOHAMA. An Episode.

FRIERL % 7 RV A3EEITRIERF % 9 o 72 WA B O WIZemE S5 Fa, In 0 HARESRSES () JLHE, kK. 3E$HH
etk 2016. p. 409-11

ARG, EELL, I, REREBERGEELLY ¥ — (PMDEC) 7 5 RGBS AT (PMDA) ~® 15 F DM
VA AR Ko T FEHRSHERE. 2011 5 46 (1) © 38-50

85 21 [0l 7 7 EASOEAFTRESMRTE S, 5521 17 ¥ 7 ERIE A A AT RS HEE. 2007, p. 1-69

FfESTF=. 3 EFRTOIAL—FOBRAZE—, BEIEE, 1988, p. 1-101

FREEORIR, WA, TE)IRE, V5O (FR). [E3ESEQEN FES TS HAROESESHEL. EHH A, 2012, p. 1-675

FfER. REONZE NG 28 - BOF Y A M, ESHEFERESES. 20100 p. 1-157

IWEE =, B OLNE  F00 - BUE - 35 HOoUkE, 2012

AP ALF HP http//www.gantetsugaku.org/

TRAARE, v & TR & OREROE S S A7 HHERARFAIC B 2 EAMHEFE OB L s, EHRYMRE 2012 ;47
(1) : 3143

& BHHEEORM L, SHO#ET—F, AHETHEOSENGES72. AVICHTENICETEEZGHL DD E W) L 2 A,
WARNEE U2, BAEOHARE, —ACELEH LT L) LI EAICH L LS. LA LEROBHETIE, 0 EDIZTRT
AT, EEEMLATZ20TEZR L, MALDOAD, Z0ELRLMERE LT, IAXBC 29 TIUTHRLETEOSHE L
TWAIEERLZEIZRDE, WA ETEHROIEEL, ZOEZHIE, #ER2rMETECEALIEN o7 £
L7722 T, MADPDMERTHZ L5 TC, BEIADRLLESNLZEEFEAL. ]

FEEG=, KAGEAL—ILRILOEAZIEER O, =7 (FHRMLETR AfEF=)— ¥4 32201387 (11) : 643-65
BENLBERHES S5 [RAZHGRAONLPARIoOMOEFE, BORME S o TETTLIE, TAPZOMIIBITLE
DIBTHLY. ], THOFONS 56F 2 —HBGR ZEd, KERFELTILEOLHH0L2EY | [HEEWT, ArER
T HE [AHEAERKEMIIFETL. EIZERLZ)ICLZONT LE ZoEFASI1E. REfEsrok)TL
7200 T OFBGTHDZ TV 728> T, [Z7) Yy FidZhTwvewnerd, | IR A, SRR RIE R — MRICATE
FONRT =3 mh i bOTLEY. | TI0ROEE, Nyt U iBE TS LT FRTTRN O B ERE BUIEOR Lk
D™ KBTIl B AT - 720, S 0BBREONEE HICL TR, EEERD 2 LEERI > TRAELBLTRS )
LPnEnz?. |

INHDGY. HET=— b VRBER A D324 I3 0 Sl In: HARSE S (fR). JLHRE, P S5 H it
2016. p. 329-32

Summary

Morizo Ishidate was born in the city of Aomori on January 24, 1901, the third son in his family. As the
16th Director General of the NIHS, he announced his decision to reform the organization and implemented
this action in 1966. In September 1970, as the president of the Central Pharmaceutical Affairs Council, he
decided to stop the use of all quinoform preparations. On May 21, 1973, he held a historic talk with Dr. Taro
Takemi. After the meeting, the separation of dispensing and prescribing functions opened a new chapter in
pharmaceutical history. Such a heroic and noble life may be due to his faith. In April 1922, he entered
“Doushikai,” a dormitory belonging to Tokyo Imperial University. Yoshinosuke Konishi was his best friend in
the dormitory. They joined a bible class directed by an American missionary, Miss Laura J. Mauk’. In
September 1947, at the age of 49, Yoshinosuke decided to devote the rest of his life to being an evangelist.
After that time, Morizo supported him for 33 years. At the age of 70, Morizo confessed his belief of Jesus
Christ’s resurrection from the dead based upon following words in the bible, “Therefore, if anyone is in
Christ, he is a new creation. The old has passed away; behold, the new has come,” (2 CORINTHIANS 5 : 17).
On July 18, 1996, he passed away at the age of 95.

(4)
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Pharmacology in a Cup of Coffee

—The Virtue of Coffee and Vitamins Learned from the History of Scurvy and Dropsy—*

1

Kitaro Oka*

(Received March 12, 2016)

i3 U &I

FAIEVES AR O—R I [ LA &M
Wb, 192FICEVIN-AEYOEREI - —F
MEPITW D BLRITH OIBENE L - S5 72
RO LEN LIUE, L L BR 100 A 25H B
L 721807 (XMt 4) F %, 72 %757 WER (= B)
2o T L7z, Zhuh b2 % 00 1855 (% 2) 4%,
FEWNICEAE L7223 BEE R ICRIE2 S FE72 v 7 -
I—b =PRSS NIz FO%& FERIC L ZEE T
Mot FEROTFHIICT— =2 SN FTUL, TR -
R )N85 1803 (AR 3) 4EIZHAR L 72 Bimed, [IE
iZa—e—=2%< ] LFEPNTVLEALTHL. [HHO
Wit 174, g Fofloa—t =y A2 -0y
Y] OIREY T (REEWER) C, €212 [a—k—
VIR & FHERRICR) < | EFDh Nz, R TE T >
FHY v I ETI——SOEP KBTS L, I——0O
BEe —fIZT X T - I— b =PRI o TE KT
T, I— b —2NEERREMEICR C L) L E T8
N, FARINIHEN TBA L 728 LS i A
Fa—b—DRBFEINEIIOVWTEE TS (1225
).

*ORREIE 2015 (PR 27) 4R 8 A 1 HICHEFIRS: THIME S /-4 8 | H AR# i ae 4y -

DTHAb.
e SR A e
Tokyo 192-0392.

(5)

1. Kfige & IRMA

16 ffl o I — oy 2 IEKALEOMR E ) THEZ T 7.
FNFETIERY B2 h o 2R, aar 72k
T AT B I ORAIOAMET VIS FEHLL oM
BOWWET 5L, —~FIFEBSND X)o7z KA
DOEEICHEMFITE A2 TERO LI ICEEL, RE-HIET
L2 WER DR ETIRA TV 5 72, MK & v o 72 i
FOREDIEN & OFEDPAFTIT, K OWEKR Ak & ik
F 455 ERITEEIEL TV - A ORI DN
HEEIIE, w7 7 ) AREETTFICAN AL Y Ve A
NI EA LA THEE L2 EFENTHSL. LAL, ¥
HRWEDFRFEIIDL Z & d o720, o THFICA
LTI eh o7z, HEFHZ L, 16 25 18 fitfd
HIFD 250 AERFIZA R < & D 100 TT AL EABEA 72D TH
L. SEDENERROEEHIL, MBS OREFNEICH
WAENRKEDS2Z ERBRHTE L, LHOEIEMHH T
el Z Lidmh o7z,

FIZEMFR LT — 0 vk ) S EO A TY
7. HEFOKEFIZET SN OIS, 77975
KEREFT7THLOKMBELER L 7201E, I3ur7 2
L0 0EDRVKZ 572 MBS HIZEH BEZ KA,
RO CTHEEZE T2 I—0 v /X TRIEIMHFEOJE K
S 7 4 — T MBI 2 EICHEL 72D

Emerttus Professor of Tokyo University of Pharmacy and Life Sciences. 1432-1 Horinouchi, Hachioji,
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1) Ukers WH. All about coffee. http://www.web-books.com/
Info/701R9828
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3) AMER. a—b— v A G, 2000.
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Summary

Scurvy, a vitamin C deficiency, was rampant during the age of discovery in Europe. In the mid-17th
century, “Pasqua Rosée,” the first coffee house in London, put an ad in the newspaper “Publick Adviser”
clearly stating, “It (coffee) is excellent to prevent and cure dropsy, gout, and scurvy.” A Netherlands trade
merchant carried the information to Nagasaki, Japan, along with coffee beans harvested in the Netherlands’
new territory, Java Island. A Japanese physician in Nagasaki, Dr. Kai Hirokawa, translated the information
into Japanese in his new book, “Dutch Medicines,” published in 1803. According to the ancient documents
stored in Wakkanai City, Japan, the coffee beans were distributed to Tsugaru Clan soldiers who were
guarding the northern coastline from 1855 to 1856. The purpose of the distribution was the prevention of
scurvy and dropsy. As the result, none of the soldiers died from scurvy during the winter of 1855-1856. This
paper discusses the pharmacological relationship between coffee micronutrients and vitamin deficiency

syndrome.
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Summary

“Yakumi” and “Ryouri” are common vocabulary in modern Japanese. However, examples of their usage in
terms of the Japanese meaning have not been found in general Chinese classics. Rather, conventionally they
have been understood as kanji vocabulary originating in Japan. Therefore, through investigating and
examining the sources and examples of both words, I found that they were derived from the original
meanings of the Chinese words both in China and Japan, and the current meanings were adopted in Japan.
It is very interesting to study the history of pharmacy and see in the processes and background that food
was considered as a drug.
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Introduction

Industrial production and quality control under the
guidance of official standards for antibiotic products in
Japan originated from plans towards improving public
health conditions” created by Colonel Crawford F. Sams,
chief of the Public Health and Welfare Section (PHW),
Civil Intelligence Section of the Supreme Commander for
Allied Power/General Headquarters (SCAP/GHQ).

The PHW implemented extensive plans on disease
control and prevention, under extensively dire conditions,
to maintain the health of citizens in occupied Japan by (1)
spraying DDT powder to control the spread of unsanitary
condition insects such as lice, fleas, mites and mosquitoes,
(2) vaccination to prevent the spread of infectious diseases
such as smallpox, Japanese encephalitis, rabies, poliomy-
elitis, diphtheria, cholera and typhoid fever, (3) education
to control venereal diseases such as syphilis and gonor-
rhea, and (4) promotion of BCG inoculation in conjunction
with increasing the amount of X-ray film production to
prevent pulmonary tuberculosis.

One additional aspect of such plans was the establish-
ment of the domestic production of penicillin on an
industrial scale?, in compensation for the prohibited
manufacturing and distribution of narcotics.

In order to investigate the roles of quality require-
ments for antibiotic products in Japan, from historical and
hygienic aspects, it is necessary to examine and analyze,
in detail, how technology and knowledge in the produc-
tion process and quality control of antibiotic products
were introduced from the USA, applied, and further
developed in Japan. In this report we shall describe the
results of our investigation on the introduction of these

influences on Japanese domestic penicillin preparations.

Beside this report, we have submitted two Japanese-
written reports under the same title to this journal. The
first report” with the subtitle of “Development of antibi-
otic products” is the general view of antibiotic products
developed in Japan under the chronological analyses.
The second report” with the subtitle of “Achievements
of domestic production of penicillin and streptomycin” is
described from the viewpoints of production amounts and
quality standards of those products in Japan.

I. Methods of Investigation

Imperial and governmental ordinances, Pharmaceutical
Law, and notifications by the Ministry of Welfare in
Japan [MW] ; renamed the Ministry of Health and
Welfare (MHW) in 1947] announced within the years of
1945-1950 were placed in the official gazettes which are
open to the public as the Digital Collections” of the
National Diet Library.

Reproduced copies of the “GHQ Public Health and
Welfare Weekly Bulletin™?, initially intended as a publica-
tion of scientific research results on “Disease, Medicine
and Society in Modern Japan” by the grant-in-aid of the
Ministry of Education, Culture, Sports, Science and
Technology in Japan, were referred to in order to
research the reformation process of the health and
medical systems in occupied Japan by the PHW.

Notes in the “Journal of Penicillin” (renamed as the
“Journal of Antibiotics” following volume 2), published by
the “Japan Penicillin Research Association” [JPRA,
renamed the “Japan Antibiotics Research Association
(JARA)" in January 1951], were referred to in order to
follow the presentations at various scientific meetings, as

*' Division of Drug Development & Regulatory Science, Keio University Faculty of Pharmacy. 1-5-30 Shibakoen, Minato-ku,

Tokyo 105-8512.

. Division of Basic Education in Arts & Sciences, Keio University Faculty of Pharmacy. 1-5-30 Shibakoen, Minato-ku, Tokyo

105-8512.
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well as to follow the achievements of the Expert Commit-
tees of the JPRA.

The first version of the “Minimum Requirements for
Penicillin (MRP)” enacted on the 1st May of 1947 by the
MHW was published7> in the “Journal of Penicillin” and
revised versions were announced in the official gazettes
without the citation of any provisions. The omitted
provisions were, however, published in the journal.

II. Results

1. The beginning of penicillin production in Japan

A unique production process of “Hekiso (penicillin)” for
military purposes was established in Japan, during
wartime, without any input or information on the exten-
sive penicillin research achieved in either the UK or the
USA. The production of “Hekiso” was achieved toward
the end of the Pacific War, within ten months in 1944, by
means of collaboration between researchers in medicine,
pharmacy, agricultural chemistry, and organic chemistry.
This cooperative organization was known as the “Hekiso
Committee” and was formed by the Military Medical
School. “Hekiso” preparations thus produced were used
to treat infected patients and wounded soldiers® .

However, due to the deficiency of raw materials under
wartime conditions, the daily production capacity, even at
the largest factory of Banyu Pharmaceuticals Company”,
was only 200 ampules filled with 1,000 units. Such capac-
ity was only one several ten thousandth of that compared
to the production capacity of the USA at the time. By
October of 1944, the monthly production capacity in the
USA reached 230 billion units'”.

Although the production capacity was very small, the
Japanese researchers, already having experience in the
production and use penicillin to treat pneumonia and
septicemia, were prepared to accept the technological
knowledge for the manufacturing and clinical usage of
penicillin from the USA. As a result, industrial scale
production of penicillin was established in a short period
of time in amounts adequate to satisfy domestic demand.

1) Situations before the introduction of technology on

penicillin production from the USA

According to the PHW Weekly Bulletin'?, monthly
production of penicillin in November and December of
1945 was 168,000 and 152,000 Oxford units, respectively.
These were produced at three factories under the
technology of wartime “Hekiso” production. Thus, the
monthly production capacity was merely 300-340
ampules filled with 500 units penicillin.

In making the plans for the penicillin production,
officers of the PHW and MW]J reached a consensus'? that
penicillin should be dealt with as “biological products”
similar to vaccines and antisera, distinct from other
medicines produced via chemical synthesis. Because
penicillin was a natural product produced by “fungi,” the
content ratio of the active components and the contami-
nated impurities varied according to lot. Content was

measured by means of the biological activity and the
amount of the active components was expressed in units
rather than in weight. In this manner, it was considered
appropriate to deal with penicillin as “biological products”
of manufacture, rather than “pharmaceutical products.”

Through a market survey by the PHW, marketed
products were found to contain merely 500 units of
penicillin per bottle, which was too small an amount to
warrant any therapeutic effect. Thus, the PHW, via the
MW], put a ban'? on the production and marketing of
such penicillin preparations. An improved way to
produce domestically high quality penicillin preparations
was examined and in January of 1946 a committee was
set up at the MW] in order to establish quality standards
for penicillin production. The activity of the committee
was designated to be under the supervision of the PHW.

In the legislative tasks pertaining to the quality
standards of antibiotic products in Japan, clinical effects
and side effects (efficacy and safety) were considered
unitarily along with the quality from the outset in order
to establish the quality standards for penicillin. Such a
principle had been kept in place for 56 years, until 2002,
at which time all antibiotic products were transferred
from provision 42 category “items controlled under
quality standards” to provision 41 category items
designated as “drugs in the Japanese Pharmacopoeia” as
defined by Pharmaceutical Law'?.

As the results of the progress of standardization for
the domestic penicillin preparations and guidance to the
manufacturers, penicillin preparations manufactured at
two factories reached'” permissible quality levels for
marketing. The quality standard designated by the PHW
at that time were for preparations™'® containing 30,000
Oxford units per bottle. The MW] submitted the PHW
plans for the distribution of penicillin products after the
establishment of the Control Committee, whose task was
to allocate the manufacturing and distribution. As the
regular members of the Committee, Drs. Takeo Tamiya,
Kosaku Kakinuma [both, Department of Internal Medi-
cine, Faculty of Medicine, Tokyo Imperial University
(TIU)], Seigo Hosoya [Research Institute for Infectious
Diseases (RIID), TIU] and Kakuichi Ando (Department of
Obstetrics & Gynecology, Keio University School of
Medicine) were appointedm. The first domestic penicillin
preparations’’ ' approved and distributed by the
Control Committee were 167 bottles containing 30,000
Oxford units per bottle (a total of 5,010,000 units),
produced and shipped by Banyu Pharmaceutical
Company in June of 1946.

In accordance with the indications by the PHW, the
organization of penicillin manufacturers become concrete
in June 1946, via the efforts of the MW] and the estab-
lishment of “The Japan Penicillin Manufacturers
Association (JPMA)?. A meeting for the establishment
of the JPMA was held on July 10, 1946 at the MW] con-
ference room under the presence of Colonel Sams,
responsible officers from the PHW, representatives of the
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MW]J and Control Committee, and 25 manufacturers®.

The meeting was titled “The Council for Penicillin
Production” for the Japanese participants. The PHW
proposed, at the council, the establishment of the JPRA
as an organization to carry out comprehensive research
and technical guidance, in addition to the JPMA. It was
promised® that when these two associations were estab-
lished, the PHW would dispatch an expert in order to
transfer American technology for penicillin production,
supply a penicillin-producing strain along with other
necessary items, and give special permission to acquire
raw materials, electricity, and coal.

On the other hand, the PHW routinely inspected plants
and facilities and the sanitary conditions of companies
who wished to produce and market penicillin prepara-
tions. The evaluations and judgements by the PHW®
were sent to the MW]J. Thus, concerning the production
and marketing of penicillin preparations, inspections [at
this early stage, a prototype version of current inspec-
tions carried out under the auspices of the Good Manu-
facturing Practice (GMP)*] were conducted as early as
1946.

2) Introduction of the penicillin production technology
from the USA ; guidance by Dr. Jackson W. Foster

On November 1st of 1946, one year after the establish-
ment of the GHQ, Colonel J.U. Weaver, Lieutenant Colonel
R.E. Riordan, and Major Cummings of the PHW notified
Messrs. Kinji Ito (Vice-minister), Ichiro Keimatsu (Head,
Pharmaceutical Division), and Asakichi Ogawa (Epidemic
Prevention Commissioner) of the MW]J that GHQ would
assist in the production of penicillin on an industrial scale
in Japan. Dr. Jackson W. Foster (Fig. 1) was introduced
to Japan and arrived at the new position responsible for
penicillin production in Japan.

Dr. Foster indicated nine criteria®, described below,
necessary for the production of and research on penicillin
In Japan :

Fig. 1 Dr. Jackson W. Foster, the benefactor of
penicillin production in Japan.

Item 1 : Efficient use of the raw materials in limited
quantity at the best manufacturer, following the
periodical inspection of the adequateness between
the amounts of supplied raw materials and that of
produced penicillin.

Item 2 : Comparison of the raw materials produced in
the USA with those produced in Japan.

Item 3 : Establishment of an independent Central
Research Laboratory (CRL) for the research on
production (surface- and submerged-culture) and
purification under the management of JPRA. Con-
struction of a pilot plant equipped with fermentation
tanks of a small scale in the CRL.

Item 4 : Conduct of the official assay on the penicillin
preparations at the Central Assay Laboratory (CAL)
established under the MW].

Item 5 : Appointment of a “penicillin collaborator” by
MWT] to (a) take the initiative on research, (b) publish
research achievements, (c¢) periodically inform the
GHQ as to the state of research and production, (d)
search and investigate the raw materials required
and to improve the production process to a maximally
efficient level, (e) maintain the producing strains,
crystalline master and working standard penicillins,
as well as distribute them on request, (f) judge the
adequateness of the raw materials supply, based on
the results of the official assays, and educate manu-
facturers as to the assay methods, (g) appoint the
principal investigators in each area, (h) consult with
the GHQ to solve bottlenecking, and make an effort
to enhance the overall productivity to meet GHQ's
expectations.

Item 6 : Submission to the GHQ and MW] and distribu-
tion to individual research laboratories and factories
detailed reports from the CRL twice a month.
Knowledge in the USA obtained from the experiences
during the six years, 1941-1946, would be transferred
to Japan.

Item 7 : Promotion of fundamental research at universi-
ties, regardless of the production at industries.

Item 8 : An immediate lecture on penicillin production
is to be held in Tokyo and the attendance of re-
searchers and the technical staff of industries is
requested.

Item 9 : At the present time, there is no other option
than to produce by surface culture ; however, the
eventual goal to attain submerged culture should be
set.

Dr. Foster studied microbiology under Professor
Selman A. Waksman (discoverer of streptomycin in 1944)
at Rutgers University® and, at the time of his visit to
Japan, was a professor of microbiology at the University
of Texas at Austin with a great deal of experience at the
Merck Company during wartime in the improvement of
processes necessary to produce penicillin from an early
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surface culture? period transitioning to a later sub-
merged culture® period.

The records were kept under the vigilant direction
given by Dr. Foster during the five-month period
between his arrival to and departure from Japan, on the
25th of March 1947. The most remarkable guidance was
a series of talks entitled “The Lectures on Penicillin
Production” held for three days, from the 13th to the 15th
of November 1946. The lecture course®” was held in the
auditorium of the MW] with approximately 380 scientists
in the medical, pharmaceutical, chemical and agricultural
fields, technical manufacturing staff, and Dr. Ryutaro
Azuma, Chief of the Bureau of Medical Affairs of the
MW] (later to become the Governor of Tokyo), in
attendance. Mr. Nagai, a consultant from the MW], and
Mr. Shinohara of Yamanouchi Pharmaceutical Company,
both took on the roles of English interpreters. The
lectures given during these three days were recorded in
both English® and Japanese®. These records, when
read through today, contain a wealth of information to
learn from for present day researchers involved in
fermentation or natural chemistry.

The watchwords “organization-cooperation-action”
emphasized at the conclusion of the three days lecture
series by Dr. Foster had been quoted in many places to
promote the penicillin industry in Japan. The original
concluding phrase was as follows :

“How well you will succeed in this great test depends, 1
believe, on how well you follow organization, cooperation
and action. Everyone of you here, I presume, has a part to
play in this program. And I know right now that there is
ample room for many more Japanese scholars and techni-
cians. Long range planning is essential at the same time
action is being carried right away. I hope you will begin as
soon as you leave this room, and in closing, I would like to
say that as long as I am here in Japan, I am always
available for your service.”

The third item under Dr. Foster's directives was that
the JPRA should establish the CRL independent from the
research laboratories of the manufacturers, in order to
change the method of penicillin production from surface
culture to submerged (tank) culture and to develop the
method of purification, on neutral ground, consistent with
the actual situation (e.g. material procurement) in Japan.
Additionally, a pilot plant was to be built for the purpose
of establishing systems for tank cultures. However, due
to a deficiency of domestic funds, it was impossible to
create a new research laboratory. Therefore, eight
divisions in fundamental research from the existing
Expert Committee of the JPRA [assay (directed by Dr.
Takeo Tamiya with Dr. Kohei Toyokawa as the secre-
tary), producing strain (Dr. Kinichiro Sakaguchi with Dr.
Yusuke Sumiki), culture (Dr. Teijiro Yabuta with Dr.
Yusuke Sumiki), purification and dehydration (Dr. Seigo
Hosoya with Dr. Hamao Umezawa), synthesis (Dr.

Shichiro Akiya with Dr. Yusuke Sumiki), machinery for
culture and purification (Dr. Yoshitoshi Oyama and Dr.
Shunichi Uchida)] were linked to the CRL organization
and the research projects of the CRL were conducted®
at the laboratories of directors, secretaries and members
of each division.

Research funds for 1947 were applied for by Dr. Takeo
Tamiya and Dr. Yukimasa Yagisawa (general manager)
on the subject of “Comprehensive research on penicillin,”
from the grant-in-aid in science at the Ministry of Educa-
tion, Science and Culture (MESC), in the amount of
¥4,500,000. The MW] designated the budget as a
“Research fund for industrial production of penicillin.”
The research results of the grant-in-aid in science of the
MESC were presented, in brief, at the monthly research
meetings of the JPRA. The principal research results
were published as original articles in the Journal of Peni-
cillin and the individual research subjects and results of
the 84 research institutions (comprised of 95 researchers)
were published as “documents” in the supplemental
issues of the journal.

3) Before the dawn of industrial penicillin production

A few days after the “Lectures on Penicillin Produc-
tion,” Dr. Foster visited® the Division of Culture of the
CRL (the laboratories of Drs. Yabuta, Sakaguchi, and
Sumiki at the Department of Agricultural Chemistry,
Faculty of Agriculture, TIU) and transferred to them
four penicillin-producing strains [three strains for surface
cultures (NRRL1249-B21, 1951-B25, and 1978-B29) and one
strain for submerged cultures (Q-176)] and the necessary
raw materials for culture mediums (corn-steep liquor,
lactose, and phenyl acetic acid) which were brought
directly from the USA via air cargo. These strains and
raw materials were the core elements of the penicillin-
production technology attained over a six-year period in
the USA at a cost of $20,000,000 in research expenses.
Later, at each laboratory of the CRL, suitable combina-
tions of strains, mediums and culture conditions for
domestic production of penicillin on an industrial scale
were sought®. Use of the U.S. strains for comparison
purposes with domestically isolated strains was also
carried out. The results thus obtained at each laboratory
were promptly reported® at monthly scientific meetings
of the JPRA. This also enabled the penicillin manufacturers
the opportunity to improve their own production processes,
by applying the newest information standards. In the
industrial production of penicillin in Japan, technologies
attained through the research and development by
academia were immediately applied by industry. It can,
therefore, be said that the American style “academic-
private sector cooperative system” was established from
the outset.

While the investigations on producing strains, culture
methods, techniques for purification and dehydration
towards industrial production of penicillin progressed, it
was a large task to learn about the methods for the
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accurate determinations required for the produced
penicillin. In the management of the factory production
process, a culture required termination prior to the
beginning of the penicillin degradation process, following
its peak production. Furthermore, the acquisition of a
quick and simple assay method for penicillin was essen-
tial. For the improvement of the purification processes, it
was necessary to establish a determination method to
calculate accurately the exact purity of the purified
penicillin. Establishment of an assay system was also
necessary to assure that the penicillin content of the final
products by the official organization, CAL, before any
supplies were brought to market.

For the management of the penicillin production
process in factories, a training course on penicillin assay,
consisting mainly of practical training, was held® for
seven days by gathering together the expert technical
staff of the licensed penicillin-manufacturing companies.
The standard strain for penicillin assay, Staphylococcus
aureus FDA 209P, was then distributed to every factory.
At this early stage, official standards and official assay
systems had not yet been established. In order to
conform to certain standards, at that time in Japan, an
indicator for standardization of assay results among
manufacturing companies was thought to be necessary.

A penicillin working standard, made by Yashima
Chemicals Company, with an established assayed potency
(152 units/mg, 0.5¢ per ampule) was distributed®® by
CAL at the cost of ¥200 per ampule. In those days, the
starting salary for a college graduate at a bank was
around ¥220 ; therefore, it was often a considerable
burden on the manufacturing companies to purchase the
penicillin working standard. As an alternative, each
company eventually prepared and used its own source of
specified lot penicillin as an intra-company working
standard, following a determination of its potency by
comparison with the distributed working standard for the
routine management of manufacturing processes.

Following the guidance of Dr. Foster that the penicillin
assay procedure in Japan should be established to
conform with the common global process, it was decided
to adopt the cylinder-plate method”” being amended by
the US. Food and Drug Administration (FDA). The
officers of the MW] and the executive secretaries of
JPRA, Drs. Umezawa and Yagisawa, convened the Assay
Division of the Expert Committee to prepare a draft*™>*
of “Requirements for Penicillin Certification.”

After being reviewed by Dr. Foster, the initial draft
was forwarded to the MW]. However, as a result of
discussions between the PHW and the MW] on the
national certification programs for antibiotic products
(penicillin) and biological products (vaccines) at the newly
established NIPMH, the Bureau of Preventive Medicine
of the MHW rewrote the draft into the “Minimum
Requirements of Penicillin (MRP)”4O> and sent official
notification of acceptance on May 1, 1947.

Dr. Foster then transferred to Dr. Umezawa the

crystalline sodium penicillin obtained from the US. FDA
to be used as the master standard and kept under his
custody‘“), because Dr. Umezawa was appointed to take
up the position of the director of the Division of Antibac-
terial Substances of the NIPMH responsible for the
national certification program on penicillin preparations.

Meanwhile, significant flexibility was given to the
penicillin research being carried out at various universi-
ties and some useful methods were reported by the end
of January 1947, such as the “rapid penicillin assay by
dilution method™ to be applicable at the manufacturing
sites, and the “determination of penicillin by overlay
method™ to be used for the microanalysis of penicillin in
the clinical specimens.

4) The start of the penicillin production in a pilot plant

Dr. Foster actively visited the penicillin factories
during his stay in Japan and evaluated the facilities and
the assignments of the technical staff at each factory and,
additionally, gave detailed directions. According to the
PHW Weekly Bulletin” and the daily records of JPRA,
Dr. Foster visited the Meiji Sangyo Company Kawasaki
factory and the Teikoku-sha Agricultural Chemistry
Company on the 28th and 29th of October in 1946,
immediately after his arrival in Japan. Later on, he
visited the Morinaga Milk Industry Company in Mishima-
city, the Shin-Nihon Industry Company in Odawara-city,
the Sanyo Yushi Company in Nagoya-city, and the Banyu
Pharmaceutical Company in Okazaki-city on the days
between the 8th to the 12th of November.

Dr. Foster, on the other hand, reviewed" the design
drawings for the pilot plants of the Otsu Factory of Toyo
Rayon Company, the Hodogaya Chemicals Company and
the Takeda Pharmaceutical Company, and offered advice
and directions as to the design drawings of the pilot plant
to be set up by the Japanese Government. Dr. Foster also
spent a great deal of time and effort giving additional
advice and directions pertaining to the whole operation
processes of the pilot plants, including culture facilities,
extraction and purification facilities, and aseptically filling
and freeze-drying instruments.

Additionally, Dr. Foster was kept busy issuing instruc-
tions for the adoption and application of the solvent butyl
acetate to be used in Japan, instead of amyl acetate
which was used in the USA for the extraction of
penicillin®. Quality control and the amount usage of US-
made corn steep liquor as a raw material for penicillin
fermentation was also addressed. Thus, Dr. Foster was
kept extremely busy during his five-month stay in Japan,
from November 1946 to March 1947.

Near the end of his visit, Dr. Foster, on the 11th of
March 1947, at a pilot plant set up at the Otsu Factory of
Toyo Rayon Company, helped facilitate the entire process
with two sets of 500-liter scale fermentation tanks
(300-liter content) to commence operations. A celebration
was held and in attendance were Colonel Sams, Lieu-
tenant Colonel Riordan and Dr. Foster from the PHW,
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and Lieutenant Philips from the Kyoto Military Govern-
ment™ .

Dr. Foster predicted, in his “Lectures on Penicillin
Production,” that it would take several years before
beginning submerged tank fermentation of penicillin in
Japan. However, a pilot plant began operation within a
four-month period utilizing a tank fermenter though that
was merely 500-liters in scale. At the same time, Dr.
Foster, impressed by the abilities and efforts of the
Japanese scientists and technical staff, was convinced
that a sufficient amount of penicillin to fill the domestic
demand would eventually be produced domestically in a
very short period of time.

2. The large-scale industrial production of penicillin

Following the successful operations of pilot plants,
manufacturers went ahead with preparations for the
large-scale industrial production of penicillin. Meanwhile,
MHW and PHW worked on coordination issues to create
an MRP notification system and to establish the CAL for
the purposes of controlling the quality of penicillin
preparations nationally.

1) Establishment of the NIPMH and the beginning of

the national certification of penicillin preparations

One of the most important policies of the PHW in
occupied Japan was the establishment of a national insti-
tute for prevention of diseases. The PHW promoted the
domestic production of DDT (referred to as the “DDT
revolution”) and pyrethrum to control harmful insects
such as fleas, lice, flies and mosquitos, ANTU (a thiourea
derivative) and “ratsbane (yvellow phosphorous or arsenic
compound)” to control rodents, and santonin to expel
parasites. A distribution system for these materials was
also established.

Another important issue™ of the PHW was the produc-
tion and distribution of vaccines to prevent infectious
diseases such as cholera, typhus, diphtheria, plague,
rabies, smallpox, poliomyelitis, and Japanese encephalitis.
Vaccines and antisera were manufactured at the RIID of

the TIU, the Research Institute for Microbial Diseases of
Osaka Imperial University and Kitasato Institute. The
assay for the potencies of those biological products was
also conducted at the RIID of the TIU. The PHW directed
the establishment of a national agency for assay under
the MHW, based on the concept that the assay of
vaccines and related biological products should be
conducted by an official institute independent from the
manufacturers.

Through negotiations between the MHW and the TIU,
it was decided to establish the NIPMH by dividing the
facilities and personnel of the RIID of the TIU®. The
potency assay of the penicillin preparations was decided
to be conducted at the newly established NIPMH,
because penicillin was regarded® as “biological products”
as described above.

Following the public health policy of the PHW, the
NIPMH commenced its duties on the 21st of May 1947 as
the organization®™ for the national certification of and
research on biological products. In the NIPMH, the Divi-
sion of Antibacterial Substances was set up for testing,
assays, and pilot production of antibiotic preparations.
Dr. Hamao Umezawa assumed directorship of the division
and began the assaying of domestically produced penicil-
lin preparations on the day of notification of the MRP,
which was on May 1st of 1947, just prior to the opening
of the institute.

In the annual report™ of the NIPMH for the fiscal year
of 1947, the results of the national certification of penicil-
lin preparations during the 10 months from May 1947 to
February 1948, were described. Meanwhile, on the cover
of the annual report, the name of the institute, in English,
was printed as “The National Institute of Health of Japan”
and it was abbreviated as NIH]J, rather than NIPMH.

As seen in Table 1, a remarkable development of peni-
cillin preparation was noted both qualitatively and
quantitatively ; in May 1947, a total of 270,000,000 units
(9,000 vials of 30,000 units/vial) in an average quality of
210 units/mg (12.6% purity) passed the national assay
standards, while in February 1948, a total of 6,250,000,000

Table 1 Results of the national certification of penicillin preparations

Month Certficatin — (0CNEY g, Passed
eceived/Passed (units/mg) Passed/Failed (%)

May 1947 13/13 210 26892/ 0.00 100.0
June 27/26 280 30867/ 6.00 98.1
July 17/15 210 22950/ 14.19 94.2
August 28/24 208 34557/ 12.87 96.4
September 38/33 323 670.80/ 60.36 917
October 81/75 360 2,179.38/ 1641 99.3
November 107/104 371 3,926.50/ 23.37 99.4
December 128/123 439 5,224.74/ 7755 985
January 1948 105/103 454 6,469.61/ 59.82 99.1
February 61/58 579 6,251.50/135.30 979

Data from the Annual Report of the National Institute of Health Japan 1947 (modified)
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units (208,000 vials of 30,000 units/vial) in an average
quality of 579 units/mg (34.7% purity) passed national
assay standards. Thus, the penicillin preparations pro-
duced domestically improved 2.8-fold (average) in quality
and 23.3-fold in quantity within the first 10 months. In
the comment of the report, it was recognized that the
domestically produced penicillin preparations reached a
quality level adequate to conform the US. FDA require-
ments.

From the division, a report”’ on the establishment of a
penicillin assay system and a notice to the manufacturers
was published. In another report®™ the improvement of
penicillin quality and increases of the production amounts
were analyzed based on the assay results.

51)

2) The actual situation of penicillin production in the

manufacturing companies

The proposal of Dr. Foster, indicated as the sixth item,
that “manufacturers should report to GHQ the situation
of penicillin production twice a month” was followed and
a “batch chart,” prepared under the supervision of the
Head of the Pharmaceutical Section of the Bureau of
Medical Affairs of the MHW, was submitted to the PHW.

The actual current state of the penicillin production in
Japan, during the period of May 1946 to December 1950,
was summarized™®” based on the submitted “batch
chart.” The control of penicillin production by the MHW
by means of the “batch chart” covered many aspects
such as the conversion from surface-cultures to tank-
cultures, the modification of medium compositions,
volumes of cultures, times of cultivation, produced units
in the filtrates, modification of the purification processes,
and overall yield.

Release of such data, together with the publication of
the results of the national assay, enhanced the techno-
logical level of the entire penicillin industry within a few
years, and the intentions of Dr. Foster were accurately
met, within an extremely short period of time, with
practical accomplishments.

The JPMA, organized by 39 penicillin-manufacturing
companies, became an incorporated association in May of
1947. At its height, it maintained an affiliated member-
ship of 72 companies. Smaller enterprises, however,
abandoned the penicillin production business as the
production scales became larger and the methods of
production evolved from surface-cultures to that of
submerged agitation-cultures by means of large-scale
fermentation tanks. The affiliated membership of the
JPMA was at 20 companies in 1950 and by 1960 it was at
13 companies™—all performing large-scale production.
The JPMA published the results of factual investigations
among the affiliated member companies twice® : in
July of 1948 and November of 1950. These reports
described the general condition of facilities, efficiency,
amount of production, and other items. At the end of the
report of July 1948, a handwritten list of the total results
of penicillin production was attached. It described that

11 companies (Banyu Pharmaceutical, Morinaga Pharma-
ceutical, Wakamoto Pharmaceutical, Lion Pharmaceutical,
Taito Shokusan, Yashima Chemical, Meiji Seika, Teikoku-
sha Agricultural Chemical, Mitsui Chemical, Riken
Nutritional, and Shinagawa Electric) produced a total of
294,930,000 units (9,831 vials of 30,000 units/vial product)
in the fiscal year of 1946 (June 1946-March 1947), 38 com-
panies produced a total of 40,098,960,000 units (either
30,000 units/vial or 100,000 units/vial product) in the fiscal
year of 1947 (April 1947-March 1948), and 43 companies
produced a total of 60,610,300,000 units (606,103 vials of
100,000 units/vial product) in the first quarter of the fiscal
year of 1948 (April-June 1948).

The company recording the largest amount of produc-
tion in these documents was Meiji Seika Kaisha : the facts
and figures of the company were that penicillin produc-
tion started on the day of obtaining production approval,
the 28th of October 1946, facilitated with a 1,400-liter
capacity (equivalent to 5600 culture bottles) per day for
the surface-culture, and with two sets of 400-liter scale
(250-liter content) and six sets of 600-liter scale (400-liter
content) tank fermenters for the submerged-culture
method. During a three-month period from November
1946-February 1947, 1,622 vials of the 30,000 units/vial
preparation were produced. In August of 1947, produc-
tion was at 1,200-5,000 vials per month, but rapidly
increased to 20,000 vials in September and to 70,000 vials
in November. An improved product level of 100,000
units/vial was reached by December of the same year.
From February 1948, monthly production increased to
15,000 vials of the 100,000 units/vial preparation (a total
of 1.5 billion units) and a plan was announced to add six
sets of 4,000-liter (3,000-liter content) tank fermenters for
the purpose to obtain a monthly production rate of 27.6
billion units (276,000 vials of the 100,000 units/vial prepa-
ration) by the end of September 1948. The increase of
the amount of production depended on both the expansion
of the production facilities and the improvement of the
productivity in fermentation ; at Meiji Seika Kaisha, the
yield of penicillin was approximately 5000 units per liter
in January 1947, but it rose to 100,000 units per liter
around November of the same year, achieving a 20-fold
increase.

The MHW made plans for domestic penicillin production
each quarter and the allotted raw materials corresponded
to the production amount and schedule submitted from
each manufacturer. Monthly output of penicillin®
increased exponentially, from 25 billion units in June 1948
to 57 billion units in December 1948, and reached 127
billion units in June of 1949. As a result, the strict control of
penicillin sales was abolished in July of 1949. Thereafter,
domestic penicillin production kept increasing and
reached a monthly output of 368 billion units in December
of 1949. This was an amount that exceeded the domestic
demand of 250 billion units. Further™, a level of 570
billion units in June and 990 billion units, equivalent to
1.65 million doses per patient day (usual daily dose for an
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(a) Packages of 100,000 units/vial

“HODOGAYA™
Sadium Salt
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Fig. 2 Penicillin preparations manufactured during (a) 1948-
1950 and (b) 1951-1953.

adult =0.6 million units), was reached in December 1950.
Penicillin preparations manufactured during 1948-1950
are shown in Fig. 2 (a) along with those during 1951-1953
[Fig. 2 (b)].

Important and valuable data on productivities of
penicillin in fermentation process by surface-culture and
submerged-culture methods were recorded, as seen in
the Tables 2 and 3. In Japan, production of penicillin by
surface-culture continued until March 1950 reaching a
highest average productivity amount of 286 units/mL.
Production by submerged-culture began in early 1948 and
productivity increased to an average of 647 units/mL
amongst the 22 manufacturers in June of 1950. Increases
of productivity in the fermentation process lead to
improved efficacy of the extraction and purification steps.
Consequently, the end result was the production of high
quality penicillin preparations containing fewer impurities.

53,54)

3) Improvement of the quality of the penicillin preparations

Due to the development of penicillin production tech-
nology, the quality standards of penicillin provided by the
MRP were revised, and the principal component of the
penicillin preparations was changed from an amorphous
powder (a mixture of penicillin F, G, K and X compo-
nents) to a crystalline single component benzylpenicillin
(penicillin G). The quality standard of the amorphous
penicillin was set to contain no less than 60 units/mg
(purity 3.8%) when the MRP was first notified?” in May
1947. Standards were revised® to contain no less than
200 units/mg (purity 12.5%) in January 1948, revised
again® to contain no less than 500 units/mg (purity
31.3%) in October 1948, and further amended® to contain
no less than 1,000 units/mg (purity 62.7%) in August of
1969. Eventually, however, the standards were completely
withdrawn in June of 1982 on the occasion® of the
amendment of the “Minimum Requirements for Antibiotic
Products of Japan (MRAP]).”

Benzylpenicillin was first included in the MRP on the

Table 2 Productivity of penicillin by surface-culture method

Productivity (units/mL)

Month MNur?ber of
anufacturers  \rovimum  Minimum Average

March 1947 11 66 6 26

June 20 139 7 26
September 24 145 7 33
December 25 241 26 108
March 1948 26 240 77 154

June 31 281 91 173
September 26 315 98 202
December 22 408 105 232
March 1949 14 346 183 234

June 8 287 138 217
September 4 460 216 286
December 2 260 241 250
March 1950 1 284 284 284

Table 3 Productivity of penicillin by submerged-culture method

Productivity (units/mL)

Month MNumber of
anufacturers \ravimum  Minimum  Avera ge

March 1948 16 253 96 165
June 20 333 89 223
September 25 368 133 246
December 30 490 106 270
March 1949 33 515 167 328
June 34 589 226 411
September 34 534 281 405
December 32 745 338 520
March 1950 27 980 299 580
June 22 1,135 365 647

occasion of an amendment in October 1948, with the pro-
vision that the quality standard be set to contain no less
than 1,435 units/mg (purity 90.0%). This was later
revised to accept no less than 1,356 units/mg (purity
85.0%) in order to conform to the quality standards of the
US. FDA, when the MRP was integrated® into the
“Minimum Requirements of Antibacterial Products
(MRAP)” in March of 1952. Other series of “Minimum
Requirements” for individual antibiotics, such as strepto-
mycin, chloramphenicol and tetracyclines, were also ad-
opted at that time. When the MRAP was modernized®”’
to the MRAPJ in August of 1969, the quality standard of
benzylpenicillin was changed to contain no less than 1,350
units/mg (purity 84.6%). On the occasion® of the amend-
ment of MRAP] in June 1982, it was again elevated to
contain no less than 1,430 units/mg (purity 89.7%). Four
years after the integration of the MRAP] into the
Japanese Pharmacopoeia (JP), it was established in the
15th JP® that the potency of crystalline benzylpenicillin
potassium be set at 1,430-1,630 units/mg (purity 89.7-
97.8%) in March of 2006.

Regarding the penicillin preparations, the content of
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the active ingredient per vial was changed from 30,000
units at the beginning, to 100,000 units in January 1948.
Thereafter, from 1955-1965, preparations containing
3,000,000 units per vial [Fig. 2 (b)] were preferable.
Furthermore, two preparations containing 200,000 units
and 1,000,000 units per vial are currently available®”,
according to clinical convenience.

3. Export of the penicillin preparations produced in
Japan

Although somewhat deviating from the theme of this
Investigation, the introduction of technology and knowl-
edge from the USA, the export of domestically produced
penicillin preparations abroad from Japan in the early
days is worthy of detailed analysis.

Permission to export penicillin to Korea was given
from the GHQ when the monthly production of the
penicillin preparations conformed to the U.S. FDA
requirements and reached 130 billion units in May 1949.
Japan was recognized as the third country, following the
USA and the UK, to achieve penicillin production in
amounts sufficient to meet its own domestic demands.

Brigadier General Sams (promoted in April 1948) gave
a ceremonial address®™ at the celebration party of the
third anniversary of the JPMA, held on the 15th of August
1949, encouraging the export of penicillin to the Philip-
pines, Korea and Okinawa.

The PHW judged that a penicillin export production
schedule was able to be created from the facts and
figures that the domestic monthly production of penicillin
reached 1684 billion units in August 1949, and at 159.1
billion units passed the national certification (rate of
conformity 94.5%). Of particular note was the fact that
81.2 billion units of procaine penicillin, newly listed on the
MRP in July of 1949, conformed to the requirements. In
addition, it was highly noteworthyﬁe) that the newly built
40 ton-scale tanks were already in operation yielding 300
billion units of penicillin monthly.

Thereafter, following to the outbreak of the Korean
War in June of 1950, 200,000 vials of crystalline benzyl
penicillin containing 200,000 units per vial, 82,000 vials of
procaine penicillin in oil containing 300,000 units per vial,
10,000 vials of procaine penicillin in oil containing
3,000,000 units per vial, and other products were exported
to Korea by special procurements.

Export to Korea discontinued after 1956, and instead,
during the period of 1953 to 1960, penicillin preparations
were exported” to Taiwan, China, Thailand, Indonesia,
and Okinawa (under reign of the USA until May 1972).

III. Discussion and Conclusion

Owing to the strong support of Colonel Crawford Sams,
the chief of the PHW, under the occupation policy of the
GHQ), industrial production of penicillin was achieved as
the first peacetime industries in war-torn Japan. The
GHQ kept an occupation policy® to govern the post-
surrender of Japan indirectly and to permit the Japanese

Government to exercise the normal powers of the
government in matters of domestic administration.
Therefore, it was prohibited to issue statements such as
“according to GHQ's instructions” on any occasion
whatsoever. This policy was maintained throughout the
occupation at the PHW and, in the case of the domestic
production of penicillin, a blueprint was drawn that the
MWT] create a master plan and that the JPRA carry out
that plan via guidance to industries in order to produce
penicillin efficiently. The self-confidence gained from the
achievement of penicillin production in amounts sufficient
to fill domestic demands, not by the instructions of a
ruler, GHQ, but by cooperative government-academia-
industry efforts, became the driving force for the subse-
quent development of antibiotic research thereafter in
Japan.

As revealed in this report, acquiring the technology
and knowledge from an experienced leader, Dr. Jackson
W. Foster, placing at the center an acknowledged authority
in medicine, Dr. Takeo Tamiya, being supported by a
chief executive administrator in public health, Dr. Minoru
Katsumata, and being directed by a young and energetic
scientist, Dr. Hamao Umezawa, domestic production of
penicillin was successfully achieved in amounts required
to meet national demands sufficiently within three years
in a devastated post-war-torn Japan.

To the researchers and technical staff who attained
domestic production of penicillin based on the conviction
of Dr. Foster’'s watchwords “organization-cooperation-
action,” Colonel Crawford Sams of the PHW issued the
second subject “domestic production of streptomycin.”
This second subject was also dealt with under the
direction of Dr. Hamao Umezawa and its progress will be
analyzed in our succeeding report.
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Summary

In order to investigate the roles of quality requirements for antibiotic products in Japan, from historical
and hygienic aspects, we examined and analyzed how technology and knowledge in the production and
quality control of penicillin were introduced from the United States of America, applied, and further
developed.

Owing to the strong support of Colonel Crawford Sams, the chief of the Public Health and Welfare Section
of the Supreme Commander for Allied Power/General Headquarters, via the Ministry of Welfare in Japan,
the technology and knowledge were acquired from an experienced leader, Dr. Jackson W. Foster, and as a
result, domestic production of penicillin was successfully achieved in amounts required to meet national
demands sufficiently within three years in a devastated post-war-torn Japan.

Based on the consensus that penicillin should be dealt with as “biological products” similar to vaccines and
antisera, the quality standards for penicillin were enacted as the “Minimum Requirements for Penicillin
(MRP)” on the 1st of May 1947. Due to the development of penicillin production technology, the quality
standards of penicillin provided by the MRP were revised often to higher levels ; content of the active
element from no less than 60 units/mg (purity 3.8%) to no less than 1,430 units/mg (purity 89.7%). Regarding
the penicillin preparations, the content of the active ingredient per vial was changed from 30,000 units at the
beginning, to 100,000 units in January 1948, to 3,000,000 units in December 1950, and two preparations
containing 200,000 units and 1,000,000 units per vial are currently available, according to clinical convenience.
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Summary

The present Pharmaceutical Affairs Law (PAL) was promulgated in October 1960 and enforced in Febru-
ary 1961. Thereafter, PAL has been frequently revised, was renamed the Pharmaceuticals and Medical De-
vices Act (PMD Act) in November 2013, and the PMD Act was enforced in November 2014. It describes the
change of reference to Post-Marketing Surveillance (PMS) based on the sequence of revisions of PAL for ap-
proximately 50years. Although the purpose of PAL in 1960 was “to control and regulate drugs, quasi-drugs,
cosmetics and medical devices (drugs, etc.), and to contrive proper use,” it did not include rules regarding
PMS. Thereafter, “to assure the quality, efficacy and safety of drugs, etc.,” “to promote research and develop-
ment of orphan drugs, etc.” and “to regulate designated substances” were added to the purpose of PAL over
a period of time. At the time of establishing the PMD Act, “to assure the quality, efficacy and safety of re-
generative products, to promote their research and development, and to prevent the onset and spread of
hazards to public health and hygiene through the use of drugs, etc. "was added to the purpose. Simultaneous-
ly, the matters of control and regulation using PAL were increased whenever PAL was revised.

Additionally, the PMS systems, such as adverse drug reactions reporting, drug reevaluation and drug re-
examination, and the Good Post-Marketing Surveillance Practice (GPMSP) regarding the enforcement stan-
dards of PMS, etc. were initiated by regulatory directions and legislated after their establishment. Moreover,
an infection reporting system and early-phase pharmcovigilance, etc. were added to the PMS systems. Fur-
thermore, GPMSP was divided into the Good Vigilance Practice (GVP) for marketing license conditions and
the Good Post-Marketing Study Practice (GPSP) for enforcement standards regarding post-marketing investi-
gations and clinical trials, and both are regulated.
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L 72", BP1993 0, @), @IZowTiE, BP2000 &
"BP2009 T, FLEKAAHE O —HAZETIZ R o 7225, BAT
BP2016 F Tkt L T\ 22,

2) MEHRER

BP1988 Tix, O, 7TIivh UM, @OEHDER LM

®@rvF# (2ppm), @HEEJE (20ppm), ®# (50ppm),
®H 1t (170ppm), @WEEEHE (200ppm), @®%ixWE
WOWTHEENEY., QvEBLUOHKIZOVTII,
BP1993 THIKIZ 7 - 722, Z#id VPA-Na D#3E T T,
ZTOWRANIGZNWZ EDPOHIRICZ s72bDEEZ NS,

F7-@IEL ORI (BRE) (22wTi, BP1993 T,
170 ppm—200 ppm (2 ZEF 12 7 - 7=V, @AW OB & o
22O\ TIE, BP2000 TlE, HEDS [AHEOVMR] L &H
275722,

®@FEFME IZoVTIE, HAZOR NI 74 —12ko
TiThN7z. BP1988 Tid, 0020%w/v * 27 % W% P
Tl L7o. B3 (BURH+ NEREHE) T LMo uv
NSTGAT, 20— (HEEMEOY—2) O
PRI L 2R L D K& v e HE s,
BP1993 Ti&, 0.020%w/v 7 F V% PEERE L L7z %
w3 G+ NEBERERE) TR sN/z7u~x b7 I 4T, w
KOPDOE2OY -7 (ERWEOY—7) OEFHHRFIE
W IC L 2 E— 7 DR L D K& v (04%) L
FE&hz?, BP2000 TiF, 7FVEER (BE#H) % PNE
mHE L L7z FBWEOMBEE LT, MBE (a) GRE+
NEBIE#E) CIELN-27 O NS T AT, FELAE—2
(VPADE—7) DA &R HY FEEWE) 250w,
WHBEREEIZ X 5 ¥ — 7 OWELLT (01%), &R
IR L B ¥ — 7 OO 3T (03%) &2k
SN F- 2 IS LT, BP2000 & U EiRH
ELT, 2R LEZA~]TDI0HBEIZOWTHES
7R 22T AR (v 5 VBR) ThHAH. BPL3
T, ZoflRE LT, HEME KIZOWT, xFIER
(b) THESNZ7OY N T LT, FELE—2 (VPA
DY —7) OMWED 015 EUT (015%), FFiel Twi
v (ZNRDSL ) K ERWE) IowT, TOEE
“¥—2 (VPADOY—7) OHEHED 005 LT (005%),
FOEFERIZIZOEE LY -2 (VPADOY—7) O
ED 02T (02%) LWIESN2™ ZhiciEL
T BP2013 T, FEME L LT, #HAICH2ITRLEK,
Lo2BERMbY, A~NLO 12 HIZOWTHES R
7!:32~35).

3) o (BEERE)

BP1988 Ti&, VPA-Na O HriZowTid, FEKEE T
1Fhi/z. ZHUd Oracet blue B Z3F/R3# L LT, 0.1M #
HHEmTHELIT->72%. BP1993 TIE, 01M B %R T
BRI EZ AT, BAZE TR ZHE L o247 722,
Z O J5 3BT BP2016 F THkRE L T P
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4. BP2000~BP2016 (=% f 3/5)L 7 O8 (VPA) O
B - HBEAOTE (£3)0

1) &% (FlREER)

BP2000 Tix, VPA offjlEe LT, OEFiaik, @
TRYMRILA X7 DV & HIE LT, MR VPA O Fh L g
T4, @ ru~ 7T 74 —T, BRI
DE1DOARY FOfE, f, KRESPEPL LI L
HEFES 5. (O VPA 12 100mg/1 ik 273V N % I 2
T, VPAR I\ b A4 vk Co ik IEm L THREOIL
WAEDL, SNDAFLYruI4 FICETS L 2R
FTLHEV)AHEAMHESR, QRE1oEELSHh, ©
Q@I 2 DEEL SN72*. BP2013 Tk, ZDE20
HEODO@DIZHIK S, VPA OB F:Z @RI I
2T MVORED I E 72 - 721

2) WEHER

BP2000 Tix, @MW OYE, @E«E (20ppm), @
BEBRIEIK > (0.19%VAF), @EFWEIZ>WTHES M.
ZHIZOWTIE, AT BP2016 £ THER L TV %

OEFWE IZOWTIE, #AZux b ro974—12ko
THibisz. BP2000 Tlid, VPA-Na & [[@#kI27F )VEE R
(FEHefh) 2 MR L L7 SR EORIBIZ oW T,
VPA-Na & [{#Tdh - 72* % BP2013 Tb, VPA-Na &
IREICELIE & 72,

3) o (EEX)

BP2000 Ti&, VPA 22w, EMELFH LT, 01M
KEEALT R ) 7 2 X BHANEET, S EiT-72. 20
J7 BT BP2016 F Tk L Tuv 50

5. USP22 (1990) ~USP39 (2016) =1+ 3/3 70
B (VPA) OFHE - RBEOEE (F4)" "

1) #&E (FEsiEER)

USP22 (1990) Tlx, VPA O#EsE & LT, OiRHRIL
Ay v, @3 AbA Y T AVERIC VPA 2R TRE
LT, BiaEEL DI EEMHERT L) 2 BRI HE S
N7, USP24 (2000) TiE, @2%HIRRIZZ ), Ol
@ roR O s 0~ 7T LA TORKOE—27 D
PRAFEF R ASEAE L & — 3 LTV B 2 E RRERLC, &L
727 2o 23 BRIEHAT USP39 (2016) & THk#E L T\
Z) 52~63) )

2) MERR

USP22 (1990) Ti&, #HEMEIZOWTIE, Az
NS4 —FFHLTT) S EAHES R ZONE

1 O VPA R 27 u~ b7 74— EAL, D7

O~ Mo 0%8k L, E=2 DL ARV ARWET S &
R EN, FLTIRNRTOE=Z7 DL ARV AZHT S
VPADE—Z DL AR ZADEEIZ 098 UL ETH 2 L
SEENZY. USP24 (2000) T, Y A7 ABAEME L
T, 7FNVEE, HEEBOL 1L0u/ml B X O USP-VPA ©
HRYE A RS (BEH#EAW) 01ul/ml % & A 72 VPA, R
Wi (VAR 1 VPA EHES R TV AT
LABEBRIZOWT, 707570, E=2DL AR
YARGERT A, AR ORFERERTE 7 T OVER 038,
B 052, VPA OMEBYIE A164, VPALO, 7F IVEEL
HEEORMOSHEE R 1230 E, #F 208 E LT, F
HEO Y — 7 OBEEEIE 100000 PLE, HFEEO Y-
OF=)r 77725 =1315UTF, EHEmEADOLE—7
OPRFEREINIL 41~50 T OB AR L, F7-Z0MHfIE VPA
WZBIER L 72 ¥ — 27 OTRED 0.01% LLE & BE Sz kic
BRI (Y TVIEH) O VPAK 05 27 a~< w7
74 —IFEAL, FOruv NI LEREL, E—7
DV ARV A%GET 5. fERIZDOWT, 100 (r/r,) O
Mo EARMY CEBEWE) OESELFHET S, r IEE&R
MY CERWE) OE—Z7 DL ARV X, r 3T _RTHOE —
TDVARYATH D, LT L OnOM~L DAY
EHEWE) 12 0.1% LT, Awlily BEWE) o&5HE 03%
DIF EHE SN2 USP34 (2011) TIE, USP-VPA
DOFEFWE A RS 122w T, Diallylacetic acid CgH,;,0,
518 14018 L WR L7-°Y. USP37 (2014) Tl&, HHA
[ERAMY) FRWE) ] LETICRY, R#avkKiE
IZZEb o2, FOHK - RERIEFER o720, 2L
THER L FBRI, > TIVETIZ DWW TR S LR RICD
WTIE, RORKIZ L - T VPA O GEEWE) 0F
SEREEET L EHESNS. (ry/rp) X100 1y ¢ B
Y CEEWE) OE—2 DL ARV A, 1 $TRTOE—
JDOVARY ZADER, L LT, 4 04K ik
W) : NMT 01%, &AM CGEEYE) - NMT 0.3%
EHEESNAY, oMY GERWE) OBk - R
BREEI3BIAT USP39 (2016) Tb, #kiEL T2,

3) A (BEEH)

USP22 (1990) Ti&, 1EMEIZH - 7249 160mg @ VPA
#100ml D7 & b VIZIED LERIZ oW, KT
NTT DY AEERCIHEE LT, BAETRAEHE
T5ZEhHEEESNY,

USP24 (2000) TlE, #AZ U< N7 T 7 4 =12 X5 ThH
MaEfTH) T EiZEs N7z, #120mg/ml / F V%N
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72 2 BP1988~BP2016 IZ BT 5/ 71

BP 1988 BP 1993
o
s CH3-CH,-CH,-CH-CO,Na ”s°I><000Na
CHa-CH,-CH, He H
i W 8 CgHy;sNaO, 166.2 [/
PN Sodium 2propyl pentanoate [/ 2
g 98.0~101.0% @ CgH,sNaO, 985~101.0% @ CgH,sNaO,
B (PRI HEIXITE A EHDOR S EORE [l 75
MR F7TITE A LR IR L) g
R 7K Spart DIKIZEMRTE S L <CET S
Ty ) = Spart DLF J —) (96%) I[ZEFETES Ty 7= (96%) X <#ETA
I—F) BEAEHE TRV
e 1) FRIMRILA <7 kv 1) AN A R S v 1) FRAMBRILA <7 v
(Fle 250

2) VPA @ Co #EADFL

2) #E+10%w/v iRV b (1) i
=7 ;I TNV MBS T X 2RO

3) VPAOZ7u~< 7740
Y — 7 ORFEIER % HER2

3) FWE RSN/ U T T A
Wi 2 GRED 0% 1 0¥ — 27 ORFEIIZ
4 (B & —3K

4) F M) AEOMER

4) F U YA RIS

Btk - 7oV )k

AN 01M NaOH  15ml BL'F

oM 0IM NaOH  0.75ml BT

0IM HCl 15mlBLF OZALIE 0IMHCl 075ml BT
A8 20% i RSB I L W ILESETIE RV [/
flgEe) XFHEAWE Y6 & 1) A 12 (D 20 e
=~ L OB  2ppm
EEE EEEOGIRFER 20 ppm EEEOBIRFER 20 ppm
# FOBIRAER 50 ppm
i) AL OHIREER 170 ppm R OHIREER 200 ppm
TR TREEEE O HIR#ER 200 ppm TR O HIRFER 200 ppm
HEmy AT A HAZUR NI T T 4 — [Fl £
etk PNEREERE - 0.02%w/v 7 & Y kin Yy au Ay v | NEERE 0 002%w/v 7T OVER in T—F )V
1 PP 1 2 0.04%w /v B+ PIEBIE i
il W2 AR I 2 0 0.04%w /v IR
Fg B3 0 BURL + PR R B3 1 BURL + PR R
B WS4 004%w/v  VPA ¢ EPCRS (Fife &)
AT LD VPA OPLRFREER 25 B
PNEREREIZ L B E— 27 LB L OEE R E—2
(VPA DY —2) OB 12
BRI Wik3 w2n¥—r JEEmEDE—2) O B3 W 2rDE 20— (FHiEWE
EEHEAE I ERAERE 2 L AR L ) KE L v DY —7) OFFIHREIEHFBIEEIZ L S E—
7 OHER LD KRELL RN
baxin e E JEKiRE  BALE TR HIE
GERB) 0.IM i 3AE 1 ml=001662g CyH,;NaO, 0.1M ##738E: 1ml=1662mg  CeH;NaO,
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Bt b)) o L DBIE - SRERE DL E

BP 2000~BP 2005

BP 2009~BP 2012

BP 2013~BP 2016

HaC CONa A A
A A A
W Ep M
Ty A [k
[l HELFIFEALH [l
W itk Lo ed ik M
Ty A [k

slightly to freely soluble in alchol

slightly or freely soluble in ethanol (96%)

freely soluble in ethanol (96%)

It shows polymorphism

1) HIMILA 2 b OVIGEE RN E 1) RYMRILA T N v A
3) HEEWETHEONZaR T A 3) [k A
SERATE b D 1 O Y — 7 OISR X
IR b & —3
4) F MU LDRE 4) [ Al /e
feR#EDM 01M NaOH  0.75ml LT [F 7 [Al /e
DEALIZ 01M HCl 0.75ml LL'F
BRI LY ALHETIE W [l 72 Al /e
TR Y6 L 0 i o v Cunan [/ [F /e
E&EOGFERE 20 ppm &K 20ppm [ 72
ALY OFIRHEE 200 ppm #ix K 200 ppm [dl 4
TRERE OB FRFEE 200 ppm K 200 ppm [dl 4
HAZOR T T T 4— KERAF ML [Fl £ [F /e
NEBEEHE © 0.05%w/v 7F VEER in N7 ¥~ [Fl £
BRI 2 BURE + NI HER [/ BRI - BURH
B D ¢ R [l
X RV a R C+ SBRIETE b [Fl £ A a s AT LA VPA CRS (BEH#E )
xR b © VPA CRS (FEi i) [/ EHEWE K 2E5ATND)

*RRE b - BB 2 100 AR

SR a T, HHEWEC L VPADE—2
DI 30 DLk

R a T, FHEWEC &£ VPAIZLD
Y= 7 OO EERE XN 30

ARRT IO RFERRRT - VPA  (FRFRERRT =49 17 )
LHS LT, HBEWE K=/ 097

X a T, HEERWE K & VPAIZL S
Y— 7 D5 HEE LR/ 2.0

AEpmitia<c EFEARE—2 VPADKE—72)
PDHo¥—2 (EEMEOY—7) oaFHHEL
NI 2 X 2 ¥ — 2 OTfEO 3L Y RE L
v (0.3%)

FHEALVY—27 (VPAOY—2) DAL GHEEDE
DY —7) FNEEREIZ L =27 Ok L )k
EWHfEE b o — 2134w (01%)

RERA a T, FHRWEOGFHIE L
PIEHERE 12 & 2 ¥ — & DTG D
LT (0.3%)

BAFWE O ¥ — 7 O X P
12X BRI (01%)

HFEME K aHEH b o0~ b 79 AT,
FHELVY—2 (VPAOVY—2) OHED 015 5L
T (015%)

FRE L COW R WIERD Y - SFFEMEIZOWT
MEEHE b O~ h 75 AT, FELE—27 (VPA
DY —2) OHEHED 005 T (0.05%)
FiaWEOGE B b OO~ b 7T AT,
FEAY—2 (VPA DY —2) OHED 024
PF (0.2%)

BRI TR HE L2250 i #iE T
HEXITD
0.1M #3EFEEE 1ml=1662mg  CgH;sNaO,

[l fe
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HiC o~ COH
A. pentanoic acid (valeric acid),
H,C CO,H

Cw

CH,

and enantiomer

B. (2RS)-2-ethylpentanoic acid,

H,C COH
R and enantiomer
H CH,
H,C

C. (2RS)-2-(1-methylethyl) pentanoic acid,
HiC COH
HiC CHs

D. 2,2-dipropylpentanoic acid,

o
"'3‘:\/\/‘k,‘1,.|2

E. pentanamide (valeramide),

HaC
3 NH,

HyC

F. 2-propylpentanamide,

H,C COMH
] and enantiomer
H,C H

L. (2RS)-2-methylpentanoic acid.

]

HsC. : f
3 NH,

HiC CH,
G. 2,2-dipropylpentanamide,
HiC \/\/CN

H. pentanenitrile (valeronitrile),

HiC CN
)

1. 2-propylpentanenitrile,

HiC : :CN

HyC CHs

J. 2,2-dipropylpentanenitrile,

H,C COH
and enantiomer
H,C—" CH,

K. (2RS)-2-ethyl-2-methylpentanoic acid,

[ 2 BP2000~BP2016 |27k & 72 50 7 OB L OOV 70l F b v 2 g g

K, L (& BP2013 (2T % o 72,

HIEHEE & L C, %9 100mg/ml USP-VPA RS (e )
+ N CREHEFR AR 2, %9 100 mg/ml VPA + N
WO R T 2 L HES N, VAT LD
Ethl LT, BEERELTICOWT, A AR L
VPA # 10, /7 F Y EE# 20, Z OWMF OS8R R 1% 80
DLE, EAZYIEST I EI2 L HEERFEIL20% LT &
Hogsini, oAdEE LT, BEFE & ahEE o FE
Brlclcra~w 7574 = FEAL, 7a< 7S
LAxitftl, ERY—Z DL AR AZHEETSH. 100C
(Ry/Ry) o Totratkih o CH,0, D mg #5145 5
2T CHEHEF R, o> USP-VPA RS O (mg/ml),
Ry Ry (&0 AT Uk & BT G2 6 Z et o/l
MIEHEE TO VPADE =27 DL ARy ADER EHE S
N7, USP28 (2005) TlE, ¥ A7 A&4EMtE LT,
EHEFR AL 12O W T, VPA & F U O EEE R 1

TOLE, HEAZEY RS Z &L DR 15% LT
rigE szt

USP37 (2014) TliE, Y AT 2a#AERE LT, BEhH
W 50 ug/ml @ USP-VPA OF#HYWE B RS &£ 05mg/ml ®
USP-VPA RS, fZi#7 & L C, BB 05mg/ml
USP-VPA RS, # > 7ViEig & LT, BEjHH 05mg/ml
» VPA & &M/, 22T USP-VPA OF#FWE B 22w
TlE, 20 AF VI F ) <~y v (2RS)-2-(Metyl
ethyl) pentanoic acid CgHiO, 451 % 144.21 L HH/R L 7-.
VAT LABEAESEME LT, VAT ABEABRIZOWT,
VPA OFWHE B & VPA OB O BER X NLT 20, fZi
B OWT, 7= ¥ 7772 %—NMT 15%, #ix
e {2 NMT 10% & #lE Sz, ke LT, &
W, Y TVEBRICOWT, zux NI A REERL
FHRE—TDVAR AZHEET S, (ry/rs) X (Cs/Cy) X
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100 oK T, Gtk o VPA CH0, DEH T HE % FHE
T35, ZZTrp @3y 7 VBEERPSDOE—7 DL ARY
A, 15 IEEFR P SDE =T DLV ARV A, Cq l3IEHE
A O USP-VPA RS @i (mg/ml), Cylx¥ > 7
EHP O VPA O (mg/ml) EHES N, GEELE

IZOWTIE, EERIREEICBWT, 980~1020% & HES
7250,
6. = =

1) JP, USP, BP ICR 5 h 7 VPA $ LU VPA-Na D
B - ABREOEBE 2 ZITRE Wi VPA OFER
MEICOVWTH—ER

VPA 1318824 Beverly S. Surton (2 &> T, 7/ a3V 7,

TV T FROEGOERBROFHGWE E LTHEIN
72, SHUTHICTADANERDZ ® 5 2 L 720 &C, #HRMICH

Hah7zold, 1960 ERI127%->Th 6 TH 2, 1961
4 Pierre Eymard (7 F » 2AD{L5#3%) MBI, VPA
OPUEEER 23R L2 Dt & > C, 2D,
VPARTADALZEDA Y ZVOGREREL LT, 04
% FFCT& 72, VPA X IUPAC 4T, 2-70¢
Ny URR 227 Y VEEREE BIFER TV, [ 1
T VPA EHFEMOMFMERN L L AL L, FHEMR
DC2IHEE LT, YO VENZOH EBRL-LD
AVPA LHFTE L), SO EIZEHLTVPA L LKL
iVPANamowf'JPLERIHW:%%%U@%wﬂ%~

AEHEDEEBIZOWTHREL, FLZNENHEWIIHIE S
B CHh7z. T LT VPAREFHBOEGFMEUTH AL Z LI
B L 728 - SRR 5N T h 2 gL T
Iz,

F1~41IR LA L 912, VPA & L <& VPA-Na OHfijE
AMERIZBWT, JP, USP, BP Tif, Z0HFEWEORIE
DNWTIX, FAZURYMNTTT74—I12E-T, MHEITH
CETHLTwA, MBS E LT, AT AMAME

DWTIE, FNFIME D LEMDHE ST 5950809
C OEFWE OO W T, VPA 255 EHEE O W
HTHhoHIEITHELHBELEEIIE L, HHLTA
7. ZOEBEWEIE VPA b L <13 VPA-Na O#LzE T
WAELLZLDEEZ5NE. VPA B LU VPA-Na DA

FHERH 2R L HERH VY, 2ohicid, HERt
R L2 AT TR S Tn Y,
JPXI (1991) ~JP X V (2006) Tit, VPANa 2o\,

AT ABANT, ZOMEEL LT, iR VPA OIF
WAL, ZO0BEEIE 3D EEHES ALY JPX

(%H)fi FRES D EREESRZY. 2Ty
TADOBMESEME LT, BHOSHET, nFERIX
W%@ﬁ@% TDREIRIEIZ R > TV 5,

BP Ti3, VPA 3 X UF VPA-Na DF#FEWEIZOWT, X3

R L7HEERB L OZ0EGEWEEAHRL TWL 2 L
5% VPA B X 0F VPA-Na & 5 O BB 3
HTX 0 TlxRwre Bbh s, BP2000~BP2012 T,
VAT LAOBESMEE LT, FHiEWE C o (2RS)-2-(1 25
JVIF)) Ry 5 UL VPA O Y — 7 O5EEE DR/ 30
DLk & HE S 2059 BP2013~BP2015 T, %
WE KD (2RS)-2-TF V2 AF V2% Ve VPAD
Y — o O BERE DR/ 2.0 DLE S BOE SR 2
DEICV AT LOBEFME LT, VPA b L <1X VPA-
Na OFHFWED C b LT K & VPA DY — 27 O5HEE
AHELTEBY, COFHEROERZWETLHL CB X
'K i3 VPA OEBEWEORIEFRLHEIC R > TV D,

USP T3, wmm%ﬁ% 122\ T, USP24 (2000)
PHiE, VAT LAMESMNE LT, Y= 058K, B
B, 7077707 —=l0o0nTIE, HERICELT
SN TR T hIdFHERED VPA OFBWE O
1D EME Lz ECRESNAFME L SN L. USP34
(2011) Tl, USP-VPA OF#FMHE A I2DOWT, I 7V
fii: Diallylacetic acid CgH,,0, 75 F & 140.18 L BIR L 72%.
USP37 (2014) T, FmOWDO Y AT AEHICHEDND
USP-VPA OMEEWE BIZOWT, 2(1 AFVIF L) <
v & U (2RS)-2-(Metyl ethyl) pentanoic acid CgH,0, 53
Fi 14421 LHR LY. ZOWEIE VPA ORLET RIS
BWC, ELAMRMENS 2EEWELEbNL. 0
VPA OREFWE A, BIZAHE L UMb E 2 5, HE
BEOBEBFWELE LS 2 L), _m_t#%%%%%u
VPA L HEEEAEBRICH L Z L EIECE s L b
nas.

COEHIKEER[HTIZ, FAZAYNTT T4 —D
VAT LADOBEFRMEE LT, HEBRD L X 0FRWE
DE—=IDLARY A (¥—=r@mEid¥— s Hk) %
VPA OEBRWEOREMEL LTnD, Z L THFREED
L 32 0B E % VPA OB WE L e L7z LT,
FNENIEE L - HFHBROFFWE LGSO VPA O
U~ N8 EOE—7 %, ZRUIMNIMEICE—Z &L
TR SN ZEFWHEIZOWT, ZhEFET 538 IZL
TWh, DL Exxy ) THAZBEME L BosE
Ao s a0< 757 4 —I12BWC, 70< 75

X o THEE L 2B o mE s O R e AL, VPA
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# 3 BP2000~BP2016 |27 %

BP 2000~BP 2005

Fi 2

H
sC/\i><coOH
HaC i

HF - TR

feln

CsHys0, 1442

AN 2-propyl pentanoic aid
Gk 99.0~101.0%

HERL (PEIR)

I F 72 XEIADODT P RER
BEATZHE DRI’ S 5

B

K

KIZIFADDTPICET S

FTIVaA—=), XAFLrruasA{FR
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Valproic acid (VPA) and sodium valproate (VPA-Na) are used for the treatment of various things today,
such as epilepsy and manic-depressive states. Moreover, use has expanded to a variety of applications, such
as the prevention of migraine headaches. As a result, a high demand has been maintained. The chemical
structure is a branching low-grade saturated fatty acid, which is simpler than other psychotropic drugs.
VPA is called 2-propyl-pentanoic acid and 2-propyl-valeric acid under the IUPAC system, and is derived from
Valeric acid. This time, the author researched transitions in the standards and testing methods for VPA and
VPA-Na in JP, USP and BP. It was found that each country’'s pharmacopoeia described a detection test for
substances related to VPA. It can be explained that VPA is derived from Valeric acid based on the test
contents. Valeric acid is a component of Japanese Valeriana and Valerian root. It is believed that there is a
sense of value as the origin of VPA is Japanese Valeriana and Valeriana root.

(57)



HHERE 51 (1), 58-63(2016)

72 ARZFHEDESE 16 ISP SHEICED
BIADERZFHBE D LEBARFFICE D KPED
RFRBEOHIGICET MR
—EEIMBEHIE—

AT, BuEZR

History of French Pharmaceutical Education from 16th Century up to the Present—Study on

Japanese Pharmaceutical Education : Comparison between Japan and France - Pharmaceutical

Education System—

Kumiko Giga* and Hirotoshi Echizen*

(Received February 17, 2016)

-1

il

DAET 1874 (R 7) FEIhi Sz TER &, K
i, SEaE (FRoFEHIM) O WML, EESEIC
DWTRIRLTWA. LaL, #41 £ TIRREMIZR L3
SR SRR & BB G- 2 3R 2 BFT 5 L) Bk & ik
7o, 1839 (BHUG 22) MRl &z (3 (GEahvE it
SRR AL (R 43 S CEMO AN 2 430 b L7z,
SR N B LI O R AT 45 40.215 24 123 L ZEA1 i< 2.689
LEERICA P o2 EIZFHETH LD, TOLEXICE
DEEGEIRE BB L20RIET, EHHEREE
FOMEELTELEVZ LYY, BEESENAS - E
Yo zmix, D% 100 F UL % %72 1980 R HED 5
Thotz, BE FEOMEIEH, EOBEBEEG R EDAE
AL ARIE L 2 ) EHMOBLEOBEMEIK & CE# SR
B XY, 1990 4E 10% 72 - 72 R IE 2014 412
68.7%\ZHIE L 727 SEAED B EIEGEOMER I,
2006 F 2 EFHEF 6 FHID MG S, FENEIIERD
AIBE-FFZEB B R0 & BEHIM B R A &K & R L7z,

b GURUHR ST 1L ) S B A
Minato-ku, Tokyo 107-0062.

=77, 77 VAT, BEGEPTHPSHELL TBY
FEHIA 72 B 1AL - BB 2 5T E LT a2
KREHEHE L, ThE RSO EHMZSH S
Wb o CEELHFEORETHE SN, HBENEIX
FEBHFEBEPTFEL, KF-FEH AR 0@ H#E A HvE 1 & XN
Tw5Y,

KT, SHREICOPEREZBEOYEL Hig$ 720
2, RS GENIEL, BELIZT T v ADEEHE
DIELD ) LHEAMER - FHICERE U TT, bAIED
HEHE LHBHE L, ZFICFRsmzfloricLr.

REOBILAEFZHEERE

HZARTIZ 1983 (BRI 58) 4ELIK 29 B CTd - 72 A HFL
KDY 2003~2008 4 [ 12 28 FEAEEEAYAIE & AR 57
WL, EIT 14 K%, AT 3K E T 73K 74
FETH DY,

B LIRS 7 5 > A0 24 3L 19 HAZ AN 0 /<
U, ANTAT =, EYNR) T EEFEICBUEEE T
LTHEL, &THETKETHS. IhbORFEELES

Tokyo Metropolitan Aoyama School for Special Needs Education. 2-33-77 Minami-Aoyama,

2 URAERIRS:  Department of Pharmacotherapy, Meiji Pharmaceutical University. 2-522-1 Noshio, Kiyose, Tokyo 204-8588.

(58)



BAETHICHITS N AN O L 7 OEHE B I L TH
FOIAL B Cn s,

L USRI 2 4R~ T & 53 Numerus Clausus
(EB# : DUFNC) 2gFERosNh, 12FEROT 27
T RBRIC X D AEHE D 20~30% AT 212 F TR S,
2002 4 F T 13 M o N.C. 1E 2,250 44, 2003 4F 7> & 1L,
2015 4EJE1E 3097 4 CTH 57, HATIHKFAEEROER

AR AR DO ARIERIMRRF SN SN DD, 77 VAT
(35 2 RS (LRI 6 SRR ORREEE T 12, A0SO

SEBRERA 2 B T B ICERIM RS- S 15,
B2 ISR HFEEA ) F 2T A 3R, H—
PRAEIL 3AERT, BTERRIX 24EM A 1EMEL L, S=EE

EPMERT D24RKZODARE LY
HRFE N.CEH) 2009%F
&5 3090.

@
5295
®L 2110

M 1

@)\ —T785

i>°}175
ky—JL106
7’>|~102 ®
@RIFI71
®')E—Ya67

7[/}|/:E>QJ:L§>92
RILR—137

®@'-1-2'137 @,

TREMO 1FEMEA vy — VNG REHO 4 £/ &
D2ODA—=ANGHhND. TebEIEAIMII R L7012
X, WHOERS GORMT 6 FMEZEL, RIEETILE
6 AN D O A SER OB COWME % & 9 £ OfF D
%, JRBEEEHIEN, PRREWBE A, BIgEE % & OB
HFN & 72 5. 7B, ECTS I& European Credits Transfer
System (EU A TCTORMLEREFEIEHAL), UE Id unité
denseignement (¥XELHLAL) TH 5.

2010 4F 12, [R5, #E5 thiy, BEFEETESEL
AR & 2 %35 5 PACES (Premiére Année
Commune aux Etudes de Santé [ # 55 B k5 1 22 4F)
RIS Nz, ZORIEICL ) EPLELFIIRIIRT

< fg&—mé‘
1

WV 266 ZRSRT— 121

@ 31)X 1266

@ 3223
@7/
E2R1)T188

< ILtEL2191

77 ADFEFIATH (@F).

| 12ER( P-A-C-E-S ) [ sefmrmasrapsm o0 ECTs |

P BETR EF

" —| =rEgr | [UE 6~12ECTS |
b MERER 2R ieo ECT! DEELES
2 I UES=DECTS || (oM
= BFEN 60 ECTY | i AR |
B, TemETE, AR UE 6~1pECTS | | 1;8R0 x 2 |
AR 60 ECTS | KRHHE P
% _ UE 6~12ECTS | | BRISHHE |
ﬁ FUTILRRIRAR T T (BERE)
2 EER : ...... ﬁ[c,{ég:
& 7oL XERRE FR—A% [eo]Ects | xm1Em |
1 Master __
A 60 ECTS hE
= LESS PSS 3:;7;!;] %{Z [ ects] $§§§
% &tgﬁsﬁm% P 64 A
E4 v | mrwtEzen |
EFRTEREK o
Py B&n‘fﬁﬁﬁ )
ERFHE AR = = ECTS: EUNTO E & HIE IS Hi
DES REBLTS : European Credits Transfer System
(Doctorat) UE: unité d'enseignement : £} B i

M8 : Guide de stage officinal, 2012,p.7 & 7 7 ¥ ZERIORFn° 0098 du 26 avril 2013 p.7278 text n°20 & ¥ {EAK

M2 77 AQFHEN) X274 20134,

(59)



24K (@F)) 2 & 38 RFETH 1 FEL TR - £HT
DL, B FERITPGE SNA 2 FEAN
DHEFLEHE 2B Z DR, RO 24 RFETHEEZFXR
e B, BIRIES)ETRF LR I3 REPHIZ/%)
55 RFEANEM YT . LIENESH 1 FEOFH - o a >
7 =V OEFHRRTE 1 FERIZFEED 2 FENOHES
DEBRHPIE STV 727%, PACES fllEET TIEE 1 54F
HWEER D B THasEil, #ns, B2 RO DL 2 ENTE,
B AR R R D & ) 12 o 727

B d

300 4FT < MRV VLA RIS IZE RS [T L] &w
DITWIZETEDZW, GHEOMGziHoTwniz 75
VAT, BEFEEZI-OOEMGE & L CEMD L\
IEEREDOBIRE I L ) Efi STz, TR o RBER
BT T8 TATIETIChH o7z Vbl T\W5.
AF)TRT T AT I3 A5 5 MRS 12 X
D B AR RIS TIIAL LIk b &, HEFAEO
EFHro COERM, FRAM, MR, FEEREL ST
BWF WA 7o SR I EAIM A 2 M35 X )12
otz bo &b 124047 ) —FY v e TR FY T
THIEG L2zEEIC L 0T, EERSER T THAPERRED
T VRIS, ST —a v RXE L IEEIILD - 7.
XY DF TN - T4 TFFEEIC 1495 416 T BeEE = A6
FEN, EHEAIEL 2 E V) RE1H Y Tk
14 A S A EANM /2 B30 ICH L CE 2z, Emo
WHExRICRFZ T 585, W, DHEET FRied
Hi5E LT 72 SR EECE I 3EHIRT E S ATV, 1578 4R
WIEEHAT =2 -7 2 HX) O TN — b ) 2] F
A MBEHEOR] R, EEARERMEE LS
LEERmoORETH LY.

BLETD T 5 > A EHIMHE

LG FERIESE L TERIEEROTILE LD 2 BFE 121X Y]
LitTwie.

TEBIEE

VT LA ETOADIEAIMIZ R ) 7o e FIRTE b
Tk L, BRI ISR ORE,S, MICH
N, R, BRORE? S bHA STz,
L, BT FRBO 0D T 7 U iE Fif, BLO
AEETH B, ZOFEFIFEFERLAERE, alEllET LY
DTHENVFHATT H72D, M)y IEETHHZ &
& 7o T, IESERMGIR I ZTED B o3 DFE S, AN
7, FWs, BB SFEECE LB - BT

TEHEP D SN

REBEROBILEL

EBIEFEDORIIFRIZARY, BILEROIZDIZHERMD
TG TEHEL I LIho Tz, Lo LEEIHER
fTe LTiomFEs@iichcEd ey T, 20
A IZIXEEIAE [attestation d'avoir pratiqué ailleurs le temps
compettant] xFHlHEo 72,

UBR

AL, PR L EHEBRO THE Y, T HEE,
SR EG, #EE, RRICRRERE LB T RRZG T
bz, THEMIZEER - RIEAR O [H588 ] &)
BHAMEY, EHMREEEHEVREZHIZL T D0
&) DR, 1 KRB HRE 2 JuE L7z, BB H Rl f
i, B oo SRR 75 % B 4R < TR 24T o 7.
a) FREER

1655 SE B4 IC R O R BRIx OFR (W E 1, S
ORER) QMM GEYME X UEER) ORG CGERA
TEDOHH) OREWIZ OV TOHH, Thob.

b) EHEHER

1563 D FE AT OEFAIIIIEFICEETH Y, FEH
BIIBT 726 L ERS OB 7 35 L3R T OFEFEH =
AR L 72, FEFAIIEY OER & TR TH > 72, BERE LS
oWk LR EEIT, HEREMEZ 2, 20k, HET
FHHEHBROFAI T DI

c) BTAZENES

— MO FFIA AR T H 215 T EW A G4 B O T,
ERDVZ O T TEL, REOLIANMET HRINE RS
LEEOHT [EE] 217-o7-.

d) HEBROEE

R % 720D RE EBIFHBREHTH 72 £
AR B - FTEH, BFEZEEGEAOBLE - FEEH
Mz, BEhE TR - EREBRO IS 2 Es0fk
L ZHDLRTIUER S hh o7z,

FHRH B AR HE

1563 4 > ¥ Vb 9 58 D LB X 1 SEFElE RS 258
ESN, 1598 £ 7 ) A il DM TE - HRED
EEOLLICEEXfTbRIEL LR o7z 1619 F v
A 13 [7F Y AEETEENE] THH I L i
HIF DSt L L7z,

BADOEZORIME, 2

[EE M) JAAG %, BURHATEEE BT E O b2 Ehli & 520,
BER S OFEFEIEMIZIEEM S L TRO RV %
& o7 Po THBIEIITEED S O AEIE I FH > 7225,

=

(60)



iy AFE B ZH DM R AR L AR T, S 5 ICFEEN
M2 o720 2, ERGMIH & SRR E
LOVFN B S N7z 1873 4F, % 1 RKFKEFRIZTF 2
- AFF 3AEFE 5 EOBEEZRNBIR SN, DY ERY
DRKFTORZLEHE L o7z 1877 (HiH 10) FIHFHR
IR RURFAE R RSB, & SR S, WFZE B % H
HIC 2 [ CTIE T ol F SR 2 A I b 1875 - IC KB &
N7z, Lo LR L v, I3 L7 ( —F
RS S 7o, TR S S BRI, LA RIZA)
VD ERF % Z O IEFRES A E T 29 B S e
A, FOFREIHREHICH PR E 2 Do 72D 9T
botz. T, [Hwl ZBLTE, 1879 (W 12) 4RI
A L 7o O BZEAN I L G RE T < [HEE A
L2509, 1886 (WG 19) 4F, #EKZE4I2 LD
WEIRFERNR SRR & LTS L (3851 | A3
SNz 1898 (WHHE 31) 4E DM ATIEIC & 1) SEaEfd|
AR SN, BEICEIERE, TULIE—H, FHES=,
HE BRI 4 ZICO TRG- SNz &b, 1920 CKRIE9)
FEMAYIEIZ LY, RESEGHEL b L5
WoORE o7,

752 ZAEHFIMOIL S REREEE T DIEE

T T v AT BPNIEZEEED O FR A R E )05 0o 7.
1271 4RI IEIRFIMBIC R L C [HRORBEZTICHET 2 &
U] &) HIBRAS ) KEFEEE S A O 7 S A, SEFHIAG
12 & B ALEBCE, ARMBIENEEIL SN2 b L7 1322
X, FRHIRICL T EOFTAEDFHMH T S, RICE
S 7z [EERERA | OBICIE, EETE & SEHI 1 412
L AFPHENBBEN TV S, Lo L 1626 FI2FETF L
A 13 A3/ 91) TREN % FR0T L 1633 4E 124k L ifisd 72 Far
RN, KPS LA e 20, #Hig, &
BRI IH SWAF IO N BB L ERL 2P, 2ok
77OV A 16 O ESICX Y, FEHEIC X 2L %E &
LI HE IIREE S 7z

ERE I EY TIVIFIV (FA) 21 BEFERE 1803 &
48118

75 ALY, 1791 4E 4 B 1 2 5 FEHI MG OHFHE I
ETHES N, LirL, BEWELHAZ EICL 24 e lE
WEFE LIz, BEHIEHES T 2AMBEO 41 14 HE
FIRHAERIC DO WT, BfRT 2B JOBHI 2 G S 7
PEIE LAY 2V I TV GEH) oL, ko 2kEH
ORI OX 3% 3% T 72, O 1 SERIENEFA T 3EMIE
5, JER¥EHIC IEMMEFRR, FRTZBHR L LSENIE¥
TTHETH 5. @ 2 MHIEFIMILIE R T 8 4 LL L IEHZEH 12

PWFRL22R, BRIEOFEEBNSAVOFCHEE 2T, 4
HETLMEETE RV, T2 (97 VB0 o
TESHSE 2B LTI N T D, 2B, TR, £
EBICHBANRIIFR, HBEBSANVTR—Tholz. &
3 5720120, FEAINMEZEE L 2/3 D EORBRE O
WRPLETH ol BKEZG SNIH TR THHD
MTEELITS. 184142 B 14 H, BERERFEHR S,
TITY, W=, RUFIL, LU, BLOV=T I
AL AN 184143 H 31 HiClE, v hvkeA 2, 703 x,
T, JVVEY-T Ty, VE=TVa, U,
BLObM Y — V= XD EN, 184243 H 6 HAK
VR =KL S Tz, 1854 4F 8 I B4 T, 1-2
Wl DI TRERT A ko7 $72, 1878 4F
7THI12 BB 5 SIS ) [T REERIRIR] PRI
AR E I EREERHRR FORIZ L7237 7Ly =12
B SN 5 2 EDSUHEIZ R o 72, 1874 4F5 6 FEHR IS MK
BElk S, BERHEERNRMORY:, EaERIER AR AR
N7z EESERERIZY 2 VI FV GEH) 21 HOBERET
Al SN ER TN, o), FUrY—D 38
Thb, Fry—RIITAANTAT=VIZHo72H, T
WA - 0—L—2D KA VHEERICT v v — 2Bk
1898 4 4 H 19 HAHEHET 2 MRk ASBE L, 1 SRtk
HERY, 2HEEHIML 75 0 ALETEREZHLI LN
TREIC R o7z, KIZ 1909 4 7 A 29 HAF B4 12 & 1) 3E5E
BRI RIS AT 1 ER O SR IR R 4 FH
WEREZTITH LI )EFRE R, S5EHICR o7
1939 4£ 8 A 11 HAF B4y cld e+ 5uik (EREL5)
PRSI, FERIREB LU - SERBAZITE OV
[ESEBEREE TS s i, 1962 F12% % &
RFHFSEAT 1 FHOFERERIIBE LS N, RFHUEIL
HUSHAA N9 30 H 2 [l & 4 4RRE5ERT 5 4R &
otz

1968 &£ 11 B 8 BfFES : 1968 4 5 HIZid [H A Fdw | &
bIFIEN B2, Jre, HRIZ & 2 KBUFES) 5 2 )
FHIZL B2 RFBIGHEOKER, RFOFREIFETHLZ
EDENHEE, BEREORFADILA SNz £
FRFEOFHRETIIEE, 47— bIcH#EIcSm
LTWwb. F72, % OKFITFEEALO /MR 2 - 72.
FREBEHEOHSNEMCEATZ 19791 828D
EEY 1T OFEA KR L #HH KRR T NC. & EHEHE T
P QFEE OIS T AL EB OB ESLIIC L )
BTHHICRATEZ L L, EEHFLEHEGHLITKE
AL R S5 L7z 1980~1981 EDH =AM 56%h L 72

(61)



A5 80-1097 F 2 & 0, FEHIAEIZ s AR S A L E R A
WRiZhb ) PRI AR AREEEZT 52 LIk
7o Avy—r, BEMEEBTIEE (DES) oW I3
S LEIR GIRIFH I D E R PR S ORb ) L %2 5.
1987 £ 7 B 17 BOESIINFICEHET, 5 FFIC 14
MR CHEHER -—RFTEHPHE TS AHU (Année
Hépitalo-Universitaire) % f%l), FEEEE 1L 6 FH] & HE
L, WA AP L2 A Th o 72, D% 2003 41214,
6 B OFINATIFEE IR, 55 3 FHF—H 4 FAEITER
1AM A HFERILASEE & 4 1 (FF 1~2 NS &
o) &, EPEBRRERIILD7200%4% XL
Wb oz L7z, 2010 4EEE @ PACES Alliki, Hif71% 5 4
RECBUE, SRR, AR LECRPRE ST b
EIAHTHA.

FREBFOEFME

7T v ARENEEE S o TAREEIToTHY, K%
BEHVERTH L. SEHF I T 5 AW EEF O
GDP 12 /5% % E413 2012 41214 1.3% T OECD #E -
WiE 11% % LR, HARIEEZEEOHFT05% L V) & T
[DAer -0

OECD #EICH (T 2 B E ik

Ty NI BW TR IR ERB I NI T AL A
(European community Action Scheme for the Mobility of
university Students: ERASMUS) 7075 412X 1) &4 -
HEOERERENE R AE S, 1993 4 EU j¢ 7z, 1997
FORT—=v - 7O A% T 1998 FIILV VAR X
HEICL ) SEOHE AL AR 1B LALEMAHEIC
D10 VEFEE L. VIVEAY XESIIHE L EEO
B LIS X 2 BELRHIANDOE I %) 202 DT R
WORTBEDORT - = v HEFOEFEI 2o Two. OH#E
LRd TR 2 AR EE 2 40 . @% i, KFKE
ED 2 B 2 & COENEA. @FEiREI LIt ED 72
WIZECTS A, @34 - BB o AR 288, tH
L2, @Rz L iz s ©BORGE.
DOESEHHE BT 53 -1 v OB E A"

BADIEMR

HZARTIZ 2007 4F 123/ A [ERE ] & LT
s, SEZORFNIMEREEOEENED SO
IREBANE T 7 P LTV HBNCSH 5. 2012 121355 EE
IR RBEEB NG ] 23 S, FEHIR ORRIRSE
BCOWMBPIHFE SN TV D, TEORI IR RFEEMO
WIT, RSB & hatT O A E R AR G =R Rk L
b, HEMRLTVWIORIFICEETHS.

% =

DLED AL S HE % BHE L, bDYEISEIT
NEFELERRY. OFFME LML Y BSOS THZHIRL
EHI TR - HOMRIZO Lo, AR IERIE O FRR
Fra Z R L 72 NC.#IEEC X 0 A o 3 1 Bk Fr % £ -
Tw5h, 2O, 2003~2008 FOMHHAEZ 28 FAIL 3L~
VRSN IR TH—EZETLE2ETHALH. @i
TR OEFIEEZ 1T LW SRR LEVERK L N
B LRS- R O b V. HATHEZDO S 5 1
kil a T - LT HBEI LD THAH . QOFRFH T
SRR, WHIERUGROBRIEB LA v 5 — V&
HOIFFIZEENFHFNRIEC & ) ZAEHEPECTY
Lol LTI - TR S ST E A, F /2, mbedis
AR ICTER O £ £, BEA» SBIZOMT 4 6 U2
TRBEAGT- VN 2 R - R R & RO FM M 5 S .
SHHRIZBWT, AR X OBBEOMLBLUEEIZHLD #L
ATH B RWIZEZ IR A TH A D). OEBLIZE
LCTid, EUBEOHKEEMEIEHEE, LMD HE", &
JE I AL O 1 4 PACES AL & 0S4 O T
RRENCTREZ S Lo A RAa %k 2130, S%ESEICE Y,
TS 2 AME R, BIVEFEOGEENR, i
5OBEFHRFE - A AN EOFEIN T BRI 2 i
HHRHE 2L THALH. ORFEFEICHL TUIFEB IV
A2 = DREERD—HE L TEIML TV AEL EFER
NEHIEZ .

Pk, Afciz7 9 v A0 [EEAIRERK] T34 120
R, DPEOIREAM S ESIREERNEHL NI L TE
72, LHREOEFHENSSICHHEL, EHIMA L Y EEE
TR 5 720 O EESCEAAT, S EOFErs—ghE
b EEMFETS.

#

S OBEEZ K720, %) 5 5 S EHB ARSI H]
RIKMEL U727 T v A BT 5 EEHERLERE - 4
HEE/NNY v s - 7Y % (Patric Bourinet) /31 11
KEZEHIZ D BRI b7z ) FEH T F A b ORI TH
WL, #A%RIHE - SHEREVZLEW 7T Y ADHE
FIRTERE L OVEFHEORLEIFIPHISE - 2E7 7
v AHEHKIM S Y v~ - 81T (Jean Parrot) BIEED S,
7T v AR EBEEEAIAC B S A RTE R T v v
Wkt 7 5~ - K77 >~ (Alain Dauphin) BiZEAIEBE DS
THEL L 72, Ardhidt HALEE AR R A 513 1900 FER 0

(62)



77 v ADEHERIZET H1EHRE,

JE R 2

R, B O ARBERAIM ST &80 5 13 H

RIZBU BIEABEEMIDL Y BELREE - THEZIH

L7z ECHILE L ET 2.

9]
2)

3)

4)

6)

7)

o
<z

9)

51 A XX Bk

i FF. IritHARSESEE . SEgH L. 1989, p. 361-485
HASEFIMS, W2 T oM [0 (fEf—=
P— 12 B W e o) ) IR 26 4R R 4. http//www.
nichiyaku.or.jp/contents/bungyo/h26/s/26sukei.pdf
(accessed 3 March 2015)

Uratani K, Akabane K, Momoki A, Ogata H. Pharmaceutical
Education in France. Jpn. Pharmaceut. Health Care Sci.
2006 ; 32 : 1177-94

RSB« FEFIRTAS O FFREYIA 2B 3 2 Mt 245 3 &
BEOSERIRS GRS ofe AER - AP EBOHER.
http://www.mhlw.go.jp/shingi/2008/06/dl/s0612-9g.pdf
(accessed 3 March 2015)

Ordre National des Pharmaciens. Les Phrmaciens Panorama
au ler janvier 2015. 2015. Paris

WIRAFET. 77 v AEFHFOFY. BILRFEFSE
2015 5 21 : 45-56

WA FEOEMAE LT o Tz EH AR,
2015.

Dauphin A, Fradeau D. La Pharmacie Hospitaliére dans les

SHH Y At

hopiteaux de Paris. Alinéa Reims C.R. - Production, Paris,
1995. p. 223

Geay F. EVOLUTION ET REVOLUTION DE L'EXERCISE
ET DES ETUDES PHARMACEUTIQUES DU XVI EME
SIECLES. Université de Nantes. 2002. p. 88-110

10) Kahn A, Brohard Y, Lafont O, Roque B, Dandel F. UNE

11)

12)

13)

14)

15)

16)

17)

18)

Summary

HISTOIRE DE LA PHARMACIE- REMEDES ONGUENTS
POISONS. Martiniére, Paris, France, 2012. p. 7

Feks BH L INERL. BARICBIT 2 IFEE 0L E L F0H
R PRIWEIRES T, eI bR, WRSeRERE. 199813 1 ¢
p. 3-25

Kahn A, Brohard Y, Lafont O, Roque B, Dandel F. UNE
HISTOIRE DE LA PHARMACIE- REMEDES ONGUENTS
POISONS. Martiniére, Paris, France, 2012. p. 67

LEHEA. SR EOBEITM BT 2»E & HAO ig—".
SRR AR FIA R 146 45, 2013, p. 164-6.
Recommandations relatives au stage d'application des
enseignements. Document concu et rédigé par le College
Francais des Pharmaciens Conseillers et Maitres de stage.
http://ufrpharmacie.unicaen.fr/servlet/com.univ.collaboratif.
utils.LectureFichiergw?ID_FICHIER=1339426806456.
(accessed 3 March 2015)

2012 4ERRA > Y — - /— 1} D HA p. 5. http//www.oecd.org/
edu/EAG2012%20-%20Country%20note%20-%20]Japan%20
(JPN).pdf (accessed 3 March 2015)

FHINHEF., I—0 v VEELEFUEER—LZ T ALR -
TUT T APLRT -y - T U AN— FAHFGE 1T
2003 5 p. 71-90

Arrété du 8 avril 2013 relatif au régime des études en vue
du diplome d’Etat de docteur en pharmacie. JORF n°0098 du
26 avril 2013. page 7278 texte n°20. https://www legifrance.
gouv.fr/affichTexte.do?cidTexte=JORFTEXT000027356819
&categorieLien=id (accessed 3 March 2015)

Arrété du 28 octobre 2009 relatif a la premiére année
commune aux études de santé. http://www legifrance.gouv.
fr/affichTexte.do;jsessionid=2F13ABD7A0D3FED36A00B38
21242797E tpdila2lv_3?cidTexte=JORFTEXT000021276755
&dateTexte=20150629 (accessed 3 March 2015)

After the long isolation in the Edo era, the new Meiji government tried to import science and culture from
western countries. In the field of medical science, Kanpo, Chinese medicine, was abolished and western
medicine was introduced in Japan. A medical system was established in 1874, but the division of prescribing
medicines and dispensing them had not been introduced yet, and this situation prevented the increase in
newborn pharmacists and solid pharmaceutical education for a long time. However, when the division of
prescribing and dispensing medicines started in the late 1980s, the demand for pharmacists increased and a
six-year pharmaceutical education system was introduced in 2006. The core curriculum that was established
about 10 years ago had many problems, but the system was revised in 2013. The goal of the efforts is to
improve the situation regarding the quality, quantity and contents of clinical pharmaceutical education for
the new generation of pharmacists to come over the next 10 years. It is important to look at the
pharmaceutical education of Japan in light of that of France, where the division of prescribing and dispensing
medicine, and the pharmacy itself had been established in medieval times, focusing on the history of the

educational system and requirements for pharmacists.
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