HEHI454F3 A 6 H 2R FlAT M E
ISSN 0285-2314

THE JAPANESE JOURNAL FOR

THE HISTORY OF PHARMACY

< b 2 >
440 "y =k
B R o5 Fif it

Vol. 56, No. 1. 2021

Ha#E
IUF T ANV ABRGHIEDFEL & COVID-19 225 DEET - vveevessvssiesissii g 1
ILF”%{t@%&% ................................................................................................ H{j\[_]_] 1§(k ...... 7

20 ALK F COESE - BIEIZEID D H RO A LEIZE S
Z? 1 1800 205 1900 4F £ TIZHA: L - H b ro@Ek®

............................................................. WA 5. kR s, )l bRk, dit fE—e 13
FE £
G IRAAC DRI R RIS 81T 5 R
B T PP FAT BB 25
A Study of Two Great Pharmacists in the Development of Pharmacy Education in India
—The Lives of Harkishan Singh and Bhagwan Dass Miglani—--+-+=-oroeeeeeeees Yohko Natsume:------ 39
R/ — b
S TASHMESE ] & F O HLLT DU o oeerrrem e W R 48
= |
INA T B D IKELG[F] v vvvveereeeennemmmmerreeeeaaa s HA M. BB B A BT 55
%%
A 63

THE JAPANESE SOCIETY FOR THE HISTORY OF PHARMACY

c/o CAPJ, 4-16, Yayoi 2—chome, o2 S0Czcy,

@\\e Founded 1954778,

I T Bunkyo-ku, Tokyo, 113-0032 Japan

Jpn. J. History Pharm.
ALY
H X ¥ = =

http://yakushi.umin.jp/



ASHAZTE

KOBHLAKRIE [ASHAE | ICLEFIHE TLAO L, TRROFRFHFIC
Bk FAXSLAEA=WVISHEMNL, BELTFS . [AZHAE] &,
web 255 Y0 — FY 5%, #RXEFRNBHOEDET S, AZHAEZ WV

PN
F =

22RRET LTS, FHR L) IBEMABMIREHRZ X ST Za 7.

T113-0032 HHTHRCHX B 2-4-16

— P EENESEE T Y N BEARERSES FER

tel : 03-3817-5821 fax : 03-3817-5830

e-mail : yaku-shi@capjorjp 7&~—24_— (HP)http://yakushiumin.jp/
HFEIRERIAE - 00120-3-67473 H ARF 424




THE JAPANESE JOURNAL FOR THE HISTORY
OF PHARMACY, Vol. 56, No. 1 (2021)

CONTENTS

Plenary Lecture

Shigetaka Katow : History of Corona Virus Diseases and Lessons from COVID-19 Pandemic «+-+-+-++- 1
Shinji Funayama : Poisons and Medicines of the Tempyo-Era =+« --xreeerererrm 7
Review

Kazuo Matsumoto, Osamu Muraoka, Yoshiaki Nakagawa and Shinichi Nakatsuji : History of Organic
Chemistry in the Field of Medicinal Agrochemicals until the End of the 20th Century in Japan—Part 1 :
Prominent Pioneers Born Before 1900_ .............................................................................. 13

Original

Masahiko Goino : The Drugs in Psychiatric Medicine during the Meiji Period—Research Using Medical
Documents— .................................................................................................................. 25

Yohko Natsume : A Study of Two Great Pharmacists in the Development of Pharmacy Education in
India— The Lives of Harkishan Singh and Bhagwan Dass Miglani—— ««-croreererrrrmrrmeeneeeen. 39
Research Note
Kenichi Narita : Regarding the “Description of Ginseng Cultivation (Ninjinkousakuki : AZ#EAL) in
SANBE” and ItS Original Source ....................................................................................... 48
Historical Material

Kazushige Morimoto, Masashi Hyuga and Akiko Ishii-Watabe : Trend of the Approval of Biopharmaceuticals
.................................................................................................................................... 55



feEE S AL 56 (1), 1-6(2021)

aO0F AV ARBREEDRES & COVID-19 5 DZEU!

oo g He

History of Corona Virus Diseases and Lessons from COVID-19 Pandemic*'

Shigetaka Katow™

1. U &I

2020 F1E, HEA ) Y E w7 - NG VY JDETH-/2ET THolz, TNA—ZELC, FlaaF o 1 AE
Jefie (COVID-19) OV 73 v 7 DR o7, BETH) Y Ev s -5 vy Ey 2 b 1EEH SN, 20 1E#D
Bt C S 2, M/ - ik - MIEE TE RN FREIC R 572,

21 AL o 20 4E [T, FrEUEGHE1$ 2002 4D SARS, 2009 D [#HE A > 7 vz v 4], 2012 4£ D MERS 2/ T,
COVID-19 13 4 fFH TH 5. HFrPUEASEIZZEELONIEEAY, L22EEPIHA L2 % > TH L b IREORS, HIEsR
DE S N A & B AL .

COVID-19 i, B@ZFIHN S Nz FHBRGE I AU, BFERIEE v, 22 20 b 63, FHRFICHRO A4
WM & R % 52 e T AR EM o TTH Y, mﬁﬁﬂn/f:/ﬁf%é ZOEFIIE, 20K -
NIVIEN, W, EOREPOREOBEHND 572 21 AR - T, ZoMRHE, KEBENIEHRIIMb - 72 #RHEH
IZ& o T, NeDEIHEZI2RE, NXAF7, /%), <K v F, Za—3—7 OFEIEADSBERFICERE S, A&ty
[FIEEAN L2 G - 72

EYSER S CEER L IIAADOARREBOTI L TH D, EHTERANOD 2 AR L ERFECZ, TORLEHS
FTIENTE L.

Il

2. AAFI A IV ABREFEDORES

FHEHADOBEOKGORKOmDaaFH A VA aaFd, F@EHEICIEE CTT 7 Y iETLER corona DEKRTH 5.
IS T ANVANETEMBEGETIE, FEx LrbleL Il b I LICHET 5.

WAHWALEWIZaa ;A VAP ERO» o TEY, BAENBMESEFHFINTVES,  MIH COVID-19 ® SARS-
&NQ%@@T?@%%OWOTw%.:@74»Xiﬁﬁ?’RNA(+ﬁ)%%Oﬁ4wX@#OT%%.7ﬁﬁ®
W4 FEFILEE ORI A VAL LT1965 FI2H 1 FHARR SN BIRE V) OIERORIET, ZOEKIZRS
FREAR (7 AV ARHIE) 12 100 FEFLLES B0, BHESDHES COLEMOREKIMITH 5 0% Eikd 5 L., fEo
THEA T F 7 4V AFHE S ZEMFLAMNZIZIS N T Aaw L, EHEEEOMAZF SR 00 3T 5
FCIEZOFELERINDL I LD ot

THECINDITCIZ T TR D> TVE T A VAL MIER L WEREEVWEEZEZ LR TWE, 2F ), v
v E) LEOFEMS (ZOMIMOB S ALEELHEH) I o722 L1285, BL e ML OB TEENERTLT S
JEYE % NERIGERYHE & ). EEEMD R  COUHBEL THV EX 72 a7 ) OEXWIAALZY, o720 55

*ORFEIR 2021 (BRI 3) 4 A 17T H, HARSERY
bR AR R S BRI - SRR, T
members of NIID,CDC and RIKEN.

K(F T4 2) THDONEEROERZMNE, URTL2bDOTH 2.
&

&
[l 37 & G SEWFZE FT / oK [ CDC/ BRAL W 9E T Hoken Kagaku, Inc. Former
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SARS 2002 M =/ \sEss 2R
PELERE

---------------------------------- . sz
774/8096 73/346
B3E39.6% (21.1%)

(2003.12.31.) WHOIISE ¢& 3§

HEORROEN )

(WHOSAE % 4EE) L RRUER.BRECS
T, BPHK, 7Y : ; 14 ILAIXKECDC(H
T34 FED - o KITKRE&YEEREISHEL)
DIEK G vrmanm = FHA Ala-ry L= S ENetwork D EE
REOEEMORH (1956-2003)

(R BHLEEMEH)

[ 1 SARS /XY 573 v 7 O

LELHN DA, BHEDTANWAETIE T ANV ABGTOLIKIZE > T, & FOEIIEDR 80% (514, HMOBEE N
TR, BESLFOTRTCH) BPHEKETH L EbhroTE, TRIHBIME, ~— VTN T 7 ANV, =3
7 EOWBEGLERE DS MO N TV A IELIFES I B HRTH 5.

3. SARS »5DEV

2002 4F O SARS (FEAESEMFRZHEBER) AEIEOMALTIERITRMOL b - I 0F T4 VAFHTH o7z 2002
F£11H16 H, PEOEHEELINTTE 150 BEDH 2. SARS O EE %L L MTT OEMAEHERB IO 729012
2003 4 2 A 21 HIZHHEO KR T VAL L T2 S CERER L, TORPEEEDS TN ENOWMEN)F > THICEGEE
JRF720 200343 H3HIZAN M A, NI ADT7 Ly FRETHEEDPORICEZEZET, TIADPHLVEOMETH S
ERBVDIE, BN A ICHEL TV WHOEEDA ) T AA VT - IIUN=Tho7z (A1), BB
B TR VNZITH O DIEEEL, ¥ AIZEWESN/Z2E T T3 H 29 HALID L7z, SARS 25 ET 5 F ToOY4F
TR O 37 2 E B 8096 N, JEH 774 N, FHILFE96% TH - 72 (WHO : #E FRILEFER). KEIZHII L2013,
WHO @ [BETRWEMOEBE] EFEORIZLDLLDTH -7z, ZOEHIZIE WHO BRSO RS %R
BB EHARARSY v 7OHEBAKE V. ZOBOFETOREAS COVID-19 K TH HATIEZ I A5 —B
e el o7 REERZLICINDREEL17FMH, SARSIEHIHIIL Twaw, avEY 26k MIEEE, F720
DB % S L CRIBERIC A D BEEDBO THIZ LRI S ho 6 TH A &, CDC TSARSHI%ED ) — 5 —T
HolR—=)V - OFEFFE LI ENDH D,

Z O SARS MHEFUCEEIE Z 5 2 72 01E, BEICHBNIZ 572X N F AREEEDR T VN OB FETRAELZ3H9
HiZZoTbThb. L L, 20024 11 AICIENT, REAHOMEIEE T 5 &) [FHIERE < 205 WHO b it
BLTBY, PEENANOREZITZ L20%, hENE WHO OFREZIEE L. PEEFEAOEZEZ LR L7225 TH
L. LoL, WWNZIZE o THLOWROMRTH 5 2 LS 22 7% - Th I EBUFIZ AEF4E % OK L, CDC
b L7z, L L ZoOMOFRRE - WROBNAHMYTEOMIEEIEAREZGIERIL, 772408 LTHFIZR
Worz. b LSO TRINIH L WIRGHEDFEAE DS S, 04 - IR LR PHEA TV 2 6, [RREZ T o EERA
THE > T TREEA .

WHO ~ONIHEATFED 5TV \WAETE TIE LI SARS OIFMA T nb 5 7 { T, MR EmaEE 355 A5 RIS
REIZEBENEE L. BE346 N, LE 73N, HILFE201% THY), BEEINN=y Z7IREIZL 7. ZORAEDD,
BEX, BPEHRONE IS TRIBEIIZZ YD, %0 COVID-19 Tk, RETOEZRERRE LR ERL,
iRl % BESSERORMIAEY BV, HRAE-L SN VEEY, BEREZERL, BEREERDL 77 A &M
FTHIENTE.

(2)
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Other countries: Algera, Ausira, Barain, China. Egypt, France, Germany. Greece, Iran, laly, Jordan, Kuwai. Lebanon, Malaysia, Nethartands, Oman, Philippines, Qatar, Thaitand World Health
Tunisa, Turkey. United Arab Emirates, United Kingdom, Unted States of America. Yemen f Oraanizth
and ot avaiadie ¥, Organization

K 2 MERS/3Y 73 v 7 OfEE

WEBZOT T REETICE UL, PEEZRLICT V7 IR TORFENELIE 3K 4 TEHEHET SR TwDE. 20
SARS ~OFHXHIE T, EAIEDFAEZ T DIIRE R~ A FTATH S &) BiAMRIIL F o7, FRC, JEGE 5
ICEHE, RHIZER - RERISICN LT, BHMTH LI P SNz HATOLED SARS BV EE A H 7298,
PCR MEDFERT R THEENTHY, HATOBREREZIEOTH 72, THEBZHL, HhbEETH 72108
EhwEBbN Ly, #2, ELZITZEL D b ZOBROFHEIENDMZAH L Lo 2HlHIZb o7z, ZNTD,
EYSERISE R v N 7 — 7 OBEEMZ GRS A DK L T, 2005~2015 4, SCHRFEEO 7O Y s b LTHAAN
WEAMZHAE L CBUb O N & L ILFERFGE S 2 [H - BBURGYERIZE A Y b7 — 27 | PMESND Eoh T Il o7z,

4. MERS »5 DEV

fligexp1 &I 2HFEOITF 7 A )V AKGHEIL 2012 FFI2F R Sz MERS (MR EHERETRE) CThH D, oY
TIETDOIT 7 FhbE MIEREL:. ZEALODBENY YT IET R EFRIZEONE Z L0505 ZOFERED O
b7z, 2015 4F12IE, Y YT T ET RN BEEADRERIC, AR R TCEE 186 AL FEH 38 N, BIEE 204%
AL (M2). 4B, HETIEYBRLREOT IV TIETRLDOARZTEZRIEL TWeds, TONIH Y —IVEHT
JREIL 70T, REFEOMIEIX 7)) —/$ATHh-72. COVID-19 THFR L TH 7275, BWIERZOHD»SHE L LIED
RS 72RO T 2% TELLEVHIHKINTH S,

2021 4F 2 H 1 HBUE, WAL Ic e R el 2566 A, JE#H 882 A, FFEZIL 344% & SARS L D XA l@mw. I
7 Fafilo T L P HGEETIE, WEZISAEGI A5 MERS 36V Cw 5, BEIEHEANORKT/N=y 712>
22 EhS, THURBEGER HE I AERAYICI ) M4, PCR MO AM 25t L PCR ¥ % 1 H 2 {EFET 5
ZE&UEIZL, COVID-19 OBRIZH%IL»72. MERS O¥ATYH, HATOREREIEOTH -7z

5. COVID-19 »5 DY

2019 4 11 HIZ45 1 BIASHALAS R ICBA 72, 12 H 30 HIC Ao T, R T L B 540 B M3 R PR O 46 %
FIE L2 BEDO T A W AAAREFELT AV — M7+ Y THog L, [SARSIHTF T A IVA ] OLFICHEZ DU 72 B % [6
ik D RRRHBE 25 5055 & PERTNM 8 A & S ALZH LVl (7 AOBEFAE) Tho L SNS CHEEAME L Ho7o. &
DIFOBE BIRERIEL T, £ S A4, RE 20204 1 H 3 HITERIROM SN, [F<EiL, 1% Es e
Pl ELT, CEEAELAGEENEEESSNL, MO T SRR ERSS [RECOFETA] LiEL A
HENz 3A 10 HIS, XSO NR0% PEOME [AW] OF 2y a3 B THLAY, 20RE
A5 — oy b ARKR 3B THIRS . EE20HAEETEREON O RIS H 7o 7.

(3)



COVID-19 seyH¥yay?2sk b
hEMItE

BEIXZDBERZEIEL
%&9%6@77:}2&./21%375275)\ HERZ— b
192HF \\
o) ITER G : X TR EAMEEmAR(20194£12 830
B)=>5E&E (202041 Hf B) (&R => BT (2
A78)
REEOHS 2|
BIFE5I R OBGFHIEDEN
15108 (BEE)
WHO#R% 1811H .
wxH% 2A3H Q@WHOM IS DEN
(Nature) (%gg; & %ﬂiﬂﬁgﬁﬁ)

X 3 COVID-19 73> 73 v 7 FIH o

FEIA P Ca—0FhT, [ LSRRI EDL EbhoTwizh, ZO6NTH, BFd - &b - LR ILD]
ERARTWD, 16 FHTD SARS OHF [HHIZR - RHIBE] PBUEMICIZEN SN L2 o720, KBETH 5.

FEORHIZ L > T, HHRERE L RIEN, TOBROMANDZELEGILREIFRT LIk o7, BEOBHEIZY
7o TWzELEEE, B G L T2 A 7 HICFEL (K 3). FHiEk T COVID-19 TR L7z 4 ADERiD 1 Nl o7z,
SARS OEF D W= L[ U, BB (CFERZ IR M) S8 0EEETH 5.

B IS O I EREE L2 Thb i e b, BHEEMHID S OEHIERE X SARS OEINAELSNT, YAV A
DOHEETAERDT CICAM SNz, BIETESAMLIA10H, WHOHE 1 A 11 H, @M% 2 A3 H (Nature). =
DI ANVABETRRER T, FAVOEF 7y 74E, Avtry Yy —RNAZHWAT 7 F U OR%ELEFELASY —
FEETWE, 2020 FFKICIE 7 7 A =S X o TEALSINTZT 7 F 0 TH L. WEERDPW SN oTr6T 7 F
YHERLEN 0D VER (EE100H) LDk, 77 F URBERTERNLRERMNTH L. L VEiET
Bz o 723U E T 7 F VIEBRCHEET 205, KRR - EHLT 77 v L LTRRNTH 5.

COVID-19 @7 7 F Y FHEIZOWTIE, Wk &EF UHEM L NV ERFOHARICB W TREER TV L0008, EEETY
7 F PP REIC o TAARTHEIZENATYS (M4, M4ohTI 7 FrF vy TI5FELENINTVLERI,
KET2F v, AT A (BsLBI) 77 F v, BREFET 25, F72, 20134 4 A EMEMIcHAAEN
7N RERE T 7 F > % &S, K CEMERIL SN T2 58 10~20 £1F BN TRBEINTWDE 2 L 2T, F
WISETHY, BMELRERTISETIER . LAL, ZBILOAY — F2H o TV ARROZ O 15 FEORNTKE D>
72, ST F ol b TR TRET DBORD 2o 7205 T, BT Y v 7 Th o7

HATYS 2020 Ft2F 1o TT 7 F Y HBEREBROBE P L 5HEMTETBY, ik vbiy TERWnA
FEHLDB 2FEITENTLE > T, ZOHBELT (1) MIEICAY — T 200Er-722 8, (2) ERLIZYS2-
TRERZESEEVELET LD, BESHOFENIRPHBEESEMERT L TCnEZ L, (3) EIT CELOERLIITED A
ICEE R L T2 BT 2 BORICEVCWwA 28, (1) BEOT 7 F VIR L - C, EEEEIT 7T~
IRITFHEIC 2o TWB I L, ZEREZLND.

CIVID-19 12 & - C, EZEMEZ MO L L TR TV 2Tl > TRTWA.

6. EEZTHEHHITESZH

BUEESTH ORI L TATE 55 ? (1) ey 2 L. CORATRIER~NOT 7 L ADMENRH Y, TEE
IR T E V. F72, BRING DS LERSCEP OO THLN IR HZ L1dH b, I L THHETHILE
FTELREETELMYIRT L. (2) #iZ, BEROFER, 2 TILBEEOEIE TORLH & BULHELTH OIEGEND
HAEIEPTZETH L.

(4)
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1987 1992 1997 2002 2007 TJ

Hib(1987) aP(1991) PCV7(2000)
IPV(1987) DTaP(1992) HepA/B(2001)
DTaP/Hib(1993) DTaP/IPV/HepB(2002)
DTaP/IPV DTaP/IPV//Hib
Varnﬁ:/ell:gg?f Live Flu(2003)
Tdap(2003
Hep A(1996) s P)V/HepBl/Hib
MMRV(2005)
Meningococcus(2005)

iBE30FRORMT 7 F > &iBIKR :g*‘;'( 333’

| 1992 1997 2002
Varicella(1985) MR(2005
Rec.Hepatitis B(1988)  Hepatitis A (1995) m
MMR(1988) Pandemic Flu (2007)
Vaccine gap RA0155%(Policy gap) :ﬁ‘\ﬁiggg; (Rl
2OBICHATIR POty 2021.3.30.)

K4 HAEAOTZFAROER (HARIZ 15 EEN)

BEOXNEDESS
20034ESARSDIEF Mo DEE

covm 1903?1%

- PREF R (R @ 482017-) EFER(THE 25 482016-) ZFEFH
“RRY(AVE=TEZ B, BRI )
RRVEETYT O ABEEH RS CHEITE)
BAFHR2HER, FEEFRGRTOEMIZEZXS)
N—T—EY1—ET
-REOBEEENR- (BN ELAENGERBTRS1-0) >EROER
-VEDYER= LR LT REDHEEIC L EEAH RS-

HROERTIRYDRE(2005=20005/H) 28 TRE
a0F T CERFRE
KBRS LR (R EA~NTY)
- BADQFEERSRT LESBIERMTTY)

5 BEICBITS COVID-19 DXk

EEOELFEE -H- 7 — 1260 4E/IC [FREd, BELBLELOBMORBONGETHL] LHENTVE, Z0E
ik, BEOFMESBIEOIRIZE P ND R hNEREE 5.2 Tnd, 72, BROFMEL,SFNE, HERETVwL 2
ANDRPRANDIRIEPHFE SN L) T ETHD. T, ﬂj—w) SETH, BUROSETH, HSEFIIBWTHHELE
IV Z B, KEIC 20 AT, 21 THAD & 2L N 2 3 SAZHEIBT 2 ODBEIC T TR o RBEICBW T, @A,
DERFMEZEL o T D, EPEMNROEE L —DOThHD [ALEWOT] MK ZEE,LLFE RIS %
Vo AB oMK, S OEE, BTELZEL 2w, bIRICELL TV AT ELRWALTH L. BEMICIE

1) COVID-19 X312 BI) %0
() BTV A=V A N THD, FIMA DI EPUETHDL. Z0D , CIEE I RN - RS
MRS VB TH L. TOHRE, HAEREF-> TEY > TV 721 Tk d i+ iﬂm RN
(ii) K%%iﬁk%fr’)—éf‘—“/v TWSEYE FIUNTIME R RS EARII R B Eﬁﬁf‘% LHAMEDOBETE 5 A5, &

HCEIFICHIERBEEZ T2 TH L. ZOHIZOVTIE, HBED COVID-19 TIEHAW RS2 LTwb. ¢
bbb, ﬂ%ﬁ@thbmwiﬁa%ﬁ%a% FEMIDSEIE T % F CRERNITEERIRR. 520500 S N7 5ER - AN - ARG &
(&, TR BT 5 (M5).

(iil) BUADFHAD RISV o TIWIT v, BORO REIZRAIICIIBOAR DU & 205, 213 RAN 2 Big %
THEOZ L.

(5)
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HIV/AIDS, />t >,
arvs, w7 V7. 85,
TRF. SARS/MERS,

TR

At

£

6 JEHUER A SE A 5 A R R

2) FRZEORLTEEN 2D THRENUL, BENPLFEALZIEZENTILEIIH D (6). WO TESFEF X IITNL,
BEDOBEGIER 2 FUZET T T ORELIT) 2L IlH 5.

FALTHR %

IEFEREMTALZ RO T

TR & SRR - VAT 22155

EASERTIEH DT K

. FREE TRIER R D

TH5.

o W =

vELTL
7. &HUIS, NFRUD—F

INSTRHRT, NS HBATHRITE L0, EBICEZIE, FEALMLTELZWLL Lk,
FOEEBHOTIZH T, Ty TFTAMBIHFEGEERBEFF 2 T70EWEL HE—EB) 2XoT, bFromds
BT ERTELOTIE RV, FOFIT,

RSN =TT OKREZERINT VI LT, ZhoRIF 8 b1E [FARIELTUTICR L] EEVE T
NFRYE TR, BAICTXL2 0% LTWAAT] &2 L7

(6)
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Poisons and Medicines of the Tempyo-Era*'

Shinji Funayama*

& U &I

HEBRO S BRE LM CERE, BREEOROMEFEAIE L7 P8 720 £ORFTAEIIE L E o 72 2HC
TA9 AT B D B OFEGAHE SN 722 21D L ) REREIOAE L UOL SN, £ AR S & 1R PHR TR L it S
N, ST IR R, 765 R TMEITLAE L Y, 767 MR ETE L o TREOLENHEALS T,
ZORTT LD TR . £ o TRV L L 720 45705 767 EOMZ T 2 & b 5B, ZERHCAHE % Tk
BIEbHD. KABRIBOTEEFE LGS L0V ABRR L BV, 2 LCH 4 OBE ORI E A
PR T D B o7,

645 EDZEDE (KALOUH) THDDH - 7= MEHLIE Z OTEI BT > THEEOEENS 2 b7z, Z20RBIBEER
WS TH D, 0L (KFITLE), BERLSL L L CATRADHE S22, CORLIFRORREER L 42
BT (701~756) & RIS & 7 5 kR (272085 KIT-L b, T01~760) Ol L7-4ETh b5,

BT ORI CRKE L RS T, RRROMBIEEEUR IS L R = T Ch o7, HRE TR S0 5
B SNEHhoTH (UL, KRBT 25, ERELEHEEE & 2M0E2 ) Ok Mol A otc
Bot b BbND, LE#oT, BET (EREE) FHERLMOORI) 54, S0 L FRFHERORA 2 H
2D bbb,

COBETE, BHFOHKERTRROSRIEHEEROBME L bl Ho%E, L HEHENG bOVEIRL
TOTE WL W) T ExikR7z LT, HETIE [OREOWRE] L LChmsis [MIWEE] 295E1E 2 O
RIZBIFBEAEALE LIBF 2 RBELTWETH7-DOTIE R WhE V) T R, ZOWEICELETALIALDETILO
HEE, SHIIEZOWREOIEEDHEEIZE 722 & b k7.

. BEROPHELSEFNFEADKREET

%0 B LBREROEH 2

BRE TR AN OBEALETh 5. ALEE, FHECRCTERE (ROMHL) b EHEA T/
FEETRE OMIZERENT (G %5175, AMTRROBRREL 25 HAT LT, ROTHERKL
EaDIENBEREAL. TR, EN D 2D TUTOZNTHOFMHIZ OV TOFMITBRS 23,
BRSO TH 2 BLET-OME® 215 o I RICHE L SN RREOL (1294) Tha. oL,
BEEE &b ZORKO b mEibrNL-.

735 4EAZHRE L 22RO T LS (~746) TG (050U, 693~775) BBY, BE S S RE
BEEDS THH] 2oL Sk L EE2 505, BIIGHEORID T ), 25 L EBOEMME &
U, BEMEZHIEIBZL CHENOURHIB LS CHMA R EEMFEN TOHEIERZ R S5 HHELRR 7212E N

*ORMIX 2021 (BAI3) AE4H 1T H, HARIELFERRSE (Zoom 12X 5 E— M) THARLNIHEOETTH 5.
2 REB T HIE  Professor, Nihon Pharmaceutical University, 10281 Inamachi-Komuro, Saitama 362-0806

(7)
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B, EREREE BBV B IRS 2 <, WIS OB LA TH D, TLT, SOOI TVnbwD [l 0
FRTHA 9.
7374 (RFE9ME) OFE~FIHIT CTYUBEARD RS2 X v N— b o TWIEERLSED 4 \OBTF7-5 (RERE-
BRI - 4 - R ANk A LK 0, [HEEM RS 25— I2HE L, EHTORTH L iEHT (684~757) #°
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History of Organic Chemistry in the Field of Medicinal
Agrochemicals until the End of the 20th Century in Japan

—Part 1 : Prominent Pioneers Born Before 1900—

*2, %3

Kazuo Matsumoto®"*, Osamu Muraoka™*’
Yoshiaki Nakagawa*' and Shinichi Nakatsuji***

(Accepted February 8, 2021)

Summary

Modern western chemistry was introduced into Japan (Nagasaki) from end of the Edo era to the beginning
of the Meiji era. After that, a number of excellent students were selected to study abroad at European
universities, where they learned full-scale organic chemistry. After returning to Japan, they laid the
foundation for original organic chemistry in Japan, not simply imitating Western-style practices. It can be
said that they were the builders of organic chemistry in Japan. At the same time, the Japanese government
established university systems in stages and developed modern organic chemistry. The efforts of those
prominent pioneers in organic chemistry made the foundation for Japan's internationally competitive
pharmaceutical and agrochemical industries. This paper describes the historical achievements of the builders

and successors born before 1900.
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I H R TIE, FEOEWMAZESEIMNT IS, WA
FREOMEEROME % EANFE L L TE 7. LRI
EDORHORE, CEEZRT L720I@FAOE (FRE)

FEW YRV (Bh) EREDD - - FRIIEE
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Chemistry) %= FA VRBRICL7-E W% & HICE - 3
Adolphus Ypey (1749~1822) 2 FsR L 7-EW & EAR L L
TWwa. Lab, HEEZoEOMIZ20MIZEDF T >
TlEEESE L L LOFEETH D, REDEHHINT
Hol-DIF, YEAT LSS ENLSEEZ OARFE SRR L
22T TRL, BOPOAFERIEEE I LFERE
B &S A LR E R R 2Rl LTI L 22 &
I2hD., T LiL, TAHoOMIALSEFRREE & 3

BHAEHWSN TV R EFECFRR il shTtnk
W ZITICREN RSN S L ITELIREFERESED
IR 5 v FHIEEIX, HARICBT 2R3
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LFEOBHEOHFT N LEZLNT VS,
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KD 1800 FHHFTH H, EEMIERILFSA S —
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A2, 1800 4EALH 12 31T A THHEOILFEEE, Wige,
HiioRWARE) THo72,h? FAYTIEY)—-¥Eve
(J. Liebig, 1803~1873) & H-LZAREIREZIGEHT % A
RDALF] HFAZ, T—=F =N B YA S
NTW7z, ZONYE OIS L 1865 4 (BISICHE)
124 7 L (A Kekulé, 1829~1896) 12 & 1) g S, R
B DR LT/, FREHIC A 1) ATl 285—F (W
H. Perkin, 1838~1907) & HHIE—7 (T =1) /%=
Tv) OB (1856 ) (2T L, fbFESE DR

ATWI2, 2O XHIZ, THETIE, [LFHE BRI b
DEPEIZ A>TV HARTIRBEE T & O3S AH

TENTW/-Z o, WEEERS OB,
FOHBOHRANDOILEZEICRE G2 arE5b 0T
L dHoiz.
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DR % E 2 2 2% T 5 L2, T L O D
Yo WIIED ICER L 722,
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(Fiy) LFEMZEN > Tho/z b EZON5.
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The Drugs in Psychiatric Medicine during the Meiji Period
—Research Using Medical Documents—*'
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Summary

Introduction: During the Meiji Period, there were no effective drugs based on dopamine or monoamines for
psychiatric diseases. In this study, the author investigated the drugs that psychiatrists prescribed for
patients and how they were used during the Meiji period in Japan.

Methods: The author researched documents of the National Diet Library Digital collection and German
Pharmacopoeia using Google Scholar. These were medical books and not pharmaceutical materials, except
for the pharmacopeias.

Results and Discussion: During the Meiji Period, anesthetics and hypnotics were mainly used in psychiatric
medicine; especially, opioids (e.g., opium, morphine, etc.), belladonna alkaloids (e.g., scopolamine) and halogen
compounds were prescribed. Psychiatrists did not prescribe traditional Japanese medicines and rather used
European drugs. These drugs had no physiological actions for dopamine or monoamines, but they helped the
patients rest and delayed the psychiatric symptoms. In the first decade of the 20th century, barbiturates and
other hypnotics were developed by several European pharmaceutical companies. Thereafter, psychiatrists
could treat their patients using those drugs. They, the psychiatrists, also believed that brain blood flow is a
cause of psychiatric diseases and used cardiovascular agents like digitalis to control blood circulation. Shuzo
KURE, the father of modern psychiatric medicine in Japan, started the patients’ human rights movement
and promoted improvements in treatment. These drugs supported KURE's actions in the area of psychiatric
medicines.
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Summary

Objective : This article aims to consider the reasons for the development of pharmacy education in modern
India focusing on the lives of two Indian pharmacists, Harkishan Singh (November 25, 1928-March 20, 2020)
and Bhagwan Dass Miglani (September 15, 1929-September 23, 2017). The two were classmates during their
Bachelor of Pharmacy (B. Pharm) course at Panjab University.

Materials and methods : A historical approach was used. Investigating the two pharmacists’ publications on
modern Indian pharmacy, and contrastively describing their early life, education, encounters with pharmacy,
careers, and educational activities.

Consideration : Singh was involved in basic research, and Miglani was engaged in clinical research called
“hospital pharmacy.” The relationship between the two was a prototypical one in which a pharmacist
involved in basic research and another pharmacist working on clinical research were able to share the same
research mindset. Therefore, for the development of research by pharmacists, it is necessary to clarify the
logic and methods through basic research and to collaborate to develop the research in a clinical practice.
Their contributions show pharmaceutical educators that the maturation of the research mindset and the
development of research skills will be major challenges in future pharmacy education.

Conclusion : Singh and Miglani made outstanding contributions in the field of pharmacy education in India in
the 21st century. They are respected by Indian pharmacists and other people involved in pharmacy. Singh
worked to establish the National Institute of Pharmacy Education and Research. As a hospital pharmacist,
Miglani introduced a master’s degree course in hospital pharmacy as part of the pharmacy education
curriculum. He also worked as the editor of a hospital pharmacy journal to improve the social status of
hospital pharmacists. They are respected by Indian pharmacy professionals. Although they were in different
positions in Indian pharmacy, they shared the same perception of developing the nation's pharmacy
education. They were driving forces behind the development of pharmacy education in modern India.

Jpn. J. History Pharm. 56 (1), 39-47 (2021)

Introduction

In the 19th century, the Western medical system was
taking deep roots in British colonial India. In the medical
hierarchy, next to the Indian medical service were the
assistant surgeons, followed by the apothecary class, and
the hospital assistants came in last among the medical
subordinates. Apothecaries and hospital assistants were
given medico-pharmaceutical assignments and were trained
in compounding and dressings.” There were already
pharmaceutical persons who were actively involved in

training courses for pharmaceutical professions in the
commercial sector during the colonial period.2> When
organization of the pharmacy profession started in 1935,
the Department of Pharmaceutics of Banaras Hindu Uni-
versity (BHU), headed by Mahadeva Lak Schroff (March
6, 1902-August 25, 1971), was emerging as the citadel of
pharmaceutical leadership.3> Banarasi is a city on the
banks of the River Ganges in Uttar Pradesh, 820 km
southeast of Delhi.”

After independence from Britain in the mid-20th century,
India has produced many people who have left their names

Key words : Harkishan Singh, Pharmacy education, Bhagwan Dass Miglani, Hospital Pharmacy

*' The Japanese Society for the History of Pharmacy.
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as makers of modern pharmacy5> and the pharmaceutical
industry.”  Among these, the names of Ram Nath Chopra
(August 17, 1882-June 13, 1973), the father of pharmacology
in India,” Nitai Krishna Basu (December 1, 1901-September
28, 1967)Y founder of the Indian Pharmaceutical Associa-
tion, and Gorakh Prasad Srivastava (July 1, 1916-May 28,
1976),9> the first Indian pharmaceutical historian at BHU,
are regarded as pioneers of pharmacy education and
research.!” Their educational spirit was succeeded by
two pharmacists, Harkishan Singh and Bhagwan Dass
Miglani, who dedicated their lives to further development
of Indian pharmacy in the 21st century. The author is able
to attest to their strong leadership in pharmacy education.

Materials and methods

This study was conducted utilizing a historical perspec-
tive. First, a literature review was carried out in order to
comprehend the historical background of Indian medicine
and pharmacy before India’s independence from Great
Britain. This involved perusal and examination of the
Medical Encounters in British India (2013),11) Indigenous
and Western Medicine in Colonial India (2012),12> Contagion
and Enclaves : Tropical Medicine in Colonial India (2012),13)
and the Pharmaceutical History of India (2011).14) The
author lived in New Delhi from 2005 to 2009, during
which time she read the History of Indian Pharmacy
(1953)" and purchased Singh's books. After that, she
returned to India 11 times up until 2019, and visited

Chandigarh, S.A.S. Mohali, and New Delhi in order to inter-
view Singh and Miglani at their respective residences.
The literature research was conducted at Singh's private
library (Chandigarh), the National Institute of Pharmaceu-
tical Education and Research (S.A.S. Mohali), the Indian
National Science Academy (New Delhi), and the Indian
Hospital Pharmacists’ Association, Department of Phar-
macy and Library in St. Stephan Hospital (New Delhi).
The reviewed literature, including works of the two
scholars as well as those published by younger Indian
pharmacy educators, provides the basis of this study,
which is exploring the factors at play behind the develop-
ment of modern Indian pharmacy education and the
visions of the future of pharmacy embraced by Indian
pharmacy educators. Figure 1 was created by the author
based on a map from the nationsonline.org as a visual aid
to locate the places of major events and Indian pharma-
ceutical education institutions mentioned in this article.
Table 1 is a contrastive presentation of Singh’s and
Miglani's careers, focusing on their works relevant to the
history of pharmacy education in modern India. This
table has been compiled by the author based on the two
scholars’ works. The photos of Singh and Miglani (Figs. 2
and 3) were taken by the author in India, after having
received their consent to use the photos for use in studies
on the history of pharmacy in India. Moreover, Miglani
kindly granted the author permission to reprint images
from Editing Pharmacy (2011) and The Indian Journal of

- ! )

Birth place of Singh 7

(Lyallpur district) |
‘Afghanistan

Birth place of Miglani
(Mianwali district)

Fig. 1 Map of birth place of Singh and Miglani

NIPER
(S.A.S. Nagar)

Banaras Hindu
University
(Varanasi)

This figure was created by the author by borrowing Administrative map of India showing India's States

and Union Territories with major cities and capitals by The Nations Online Project. See https://www.

nationsonline.org and https://www.nationsonline.org/oneworld/india_map.htm © Copyright 1998-2020
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Fig. 2 Singh at his residence, Chandigarh, 7 March 2019 (Source :

Author)
This figure was approved for use by Singh

2016/03/A19

Fig. 3 Miglani at his residence, New Delhi, 19 March 2016
(Source : Author)
This figure was approved for use by Miglani

Fig. 4 Singh and Miglani at the 46th Indian Pharmaceutical
Congress in Chandigarh, 1994. Singh is the center in the

front row. The first person from the right is Miglani.
(Source : By kind permission of the Vallabh Prakashan)

Hospital Pharmacy (2009) on March 19, 2016. The photos
of Singh and Miglani (Fig. 4), included in Witness to an
Era : An Autobiography (2019), were provided to the author
on April 21, 2020 by Manish K Jain, the publisher of
Vallabh Prakashan, based on Singh's will.

Family history and early education

Singh was born on November 25, 1928 in the Lower
Chenab Colony in Lyallpur District of undivided Punjab.
He was named by his uncle after Professor Bawa Harkishan
Singh, who was a well-known Sikh educationist. The
younger days of his life were spent mostly there in his
ancestral village, Kahara. He was influenced by his pater-
nal grandmother who was from a farming family. Singh’s
grandfather was a carpenter. Both were illiterate.
Luckily Singh's father completed his primary studies. He
was qualified for matriculation, but he was unable to
pursue a college education. He did odd jobs as a clerk-
cum-teacher at the high school that he graduated from
before securing a governmental job in the postal service.
Singh's mother gave birth to Singh when she was around
16 years old, and she was illiterate as well. His family
moved from Amritsar to Gurdaspur because his father
was assigned to work in the Office of the Superintendent of
post offices. Singh’s formal studies started in Gurdaspur.'®
In 1939, again Singh's father was given a new assignment
and Singh's family moved to Tarn Taran from Kahara.
In 1943, Singh’s father arranged to be transferred to
Lahore, a center of higher education in the northwest
region of the country. Singh began to study English and
also chose to join Sikh National College, Gurdaspur. At
the college, Singh decided to study medicine and made
much progress.”” This motivated him to later go to
medical college. Because of the unsettled situation at the
time, East Panjab University (EPU) made provisions for
the students who had completed their course require-
ments at colleges affiliated with Panjab University (PU),
so that they could get university qualifications without
appearing for respective examinations. Singh had hoped
to study medicine at Galancy Medical College, Amritsar ;
however, he was instead admitted to the Bachelor of
Pharmacy (B. Pharm) course. Singh's family moved from
their village to Amritsar to support his education in
pharmacy.'*

On the other hand, Miglani's family was relatively better
off financially. The Miglanis, earlier known as Minglanis,
originally lived in the Sindh province located southeast of
Pakistan. His family moved from his birthplace due to
ethnic trouble in the province, and settled in towns along
the banks of the Sindh River in Punjab. The family later
moved to Rawalpindi, near Pakistan's capital city of
Islamabad in the province of Punjab, which is now part of
Pakistan. Miglani was born on September 15, 1929, in the
village of Shahani, in the Mianwali district located in the
northwest region of Punjab province. After migrating to
India, Miglani's family modified the spelling of their
surname from ‘Minglani' to the current ‘Miglani.” Miglani
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completed his school education and two years of college
studies up to the pre-pharmacy level. When Pakistan
parted from India in 1947, Miglani's family moved to India
and settled in Delhi (Fig. 1).* It was by his father’s
decision that Miglani studied pharmacy,zn His father
worked as a corporate secretary for the Mahalaxmi Sugar
Mills in Rawalpindi. He had toured Lahore quite often
and got to know of the pharmacy degree course offered
by PU and decided that this would be a good career for
his son. Miglani admitted that he used to be fascinated
about the profession of retail chemists from early childhood,
and thus gladly accepted his father’s decision for him to
take up pharmacy as his career.””

The B. Pharm. course in Lahore was moved to the
Medical College, Amritsar, under the aegis of PU. The
disturbed social conditions at the time disrupted the start
of the July 1947 semester, which finally started in April
1948. Singh and Miglani started their studies together in
the B. Pharm. course at EPU and moved to PU later.
Initially, their relationship was nothing more than general
familiarity as classmates® Gradually, they developed a
close friendship as undergraduates and their ties became
stronger as time went by.

Career highlights in Indian pharmacy

The major records of their careers and biographies are
chronologically shown in Table 1. Singh served as the
general president of the Indian Pharmaceutical Congress
in 1981. He became a professor emeritus at PU in 20032"
His fields of scientific research were organic chemistry,
medicinal chemistry and natural products. He was a
renowned personality in the pharmacy industry because of
his rarest of accomplishments, including the discovery of
a clinically useful muscle relaxant—a synthetic azasteroid
later named by the World Health Organization (WHO) as
Candocuronium Iodide. It is the only drug that has been
discovered in an Indian university to date % Early in his
professional career in the 1950s, he developed an interest
in the history of science.””  After his superannuation in
1988, Singh changed direction from being a pedagogue
and experimental scientist to becoming a science historian.
As a pharmaceutical historian, Singh examined the history
of pharmaceutical developments in 19th- and 20th-century
India. His historical research was focused on pharmaco-
poeias, pharmaceutical education, pharmacy practice,
biographies of pharmaceutical luminaries, and pharma-
ceutical journalism. He was a member of the American
Institute of History of Pharmacy and the British Society
for History of Pharmacy. He also served as the president
of the Association Pharmaceutical Teachers of the India
from 1974 to 1975% Singh was recognized through his
election to the International Academy for the History of
Pharmacy in 1995. The government of India honored
him with the prestigious Padma Shri Award in 2017 for
his contributions to pharmaceutical sciences (Fig. 2)* %"

In the early part of the 20th century, hospital pharmacists
in India were mostly compounders with practically no

professional qualifications. In the early 1950s, pharmacists
generally took up jobs in manufacturing, sales or teaching,
and very few opted for hospital pharmacy”” The state
of pharmaceutical services in hospitals was pathetic.*¥
The exposure Miglani had as a pharmacy practitioner
trainee in a hospital dispensary during his student days
prompted him to make betterment of the pharmaceutical
care of patients as a mission of his work as a professional.
He resolved to devote himself to uplifting the poor state
of the pharmacy practice; his interest centered around
hospital pharmacy. For him, hospital pharmacists were
the pharmacists working in hospitals and clinics in India
at that time* While working as a hospital pharmacist,
Miglani called on hospital pharmacists and other profes-
sionals interested in the progress of hospital pharmacy to
gather on the occasion of the 15th Indian Pharmaceutical
Congress in December 1963 in order to consider the possi-
bility of forming the Indian Society of Hospital Pharmacists.
Consequently, in the meeting held on December 29 at
Pilani, the Indian Hospital Pharmacists’ Association
(IHPA) was established®™ The association elected Miglani
as the honorary general secretary. He then became a
patron of the association. The association embarked on
its mission in earnest, organizing state branches, conducting
refresher and hospital management courses, and making
representations to the Ministry of Health, the Govern-
ment of India, and different governmental committees for
improving hospital pharmacy services, as well as to the
national pay commission for upgrading the salary scales
of pharmacists® Miglani obtained his B. Pharm. (1951),
Master of Pharmacy (M. Pharm.) (1961) and Doctorate
(Ph.D.) (1974) degrees from PU. He first worked as the
chief pharmacist at Irwin Hospital (1951-1955). Later he
became a lecturer of pharmacy and chief pharmacist at
Lady Hardinge Medical College and Hospital (1955-1962)
and Maulana Azad Medical College and Hospital (1962~
1972). He had distinguished himself as a professional and
the promotion of hospital pharmacy had become his
mission in life®  Accordingly, he stood out as one of the
pioneers of of hospital pharmacy practice. For these
reasons, Miglani is called “the father of Indian hospital
pharmacy” (Fig. 3)*

Publications and journalism

Singh published 20 books including nine history mono-
graphs in his lifetime. His other publications include six
book chapters and 16 other review papers ; 125 original
research papers on medical chemistry ; more than 70
research papers on pharmaceutical history ; and over 100
articles on pharmaceutical education, professional issues
and other topics.” Meanwhile, Miglani published 250
editorials, 100 articles covering education, hospital phar-
macy and professional issues, 50 research papers in
addition to 3 books and book chapters.” When the IHPA
was created, Miglani felt it necessary for the organization
to have its own medium to regularly connect with its
members and project its objectives for which it was es-
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tablished. The IHPA decided to publish out The Indian
Journal of Hospital Pharmacy (IJHP) and Miglani did
groundwork to establish its principles. The task of editing
the journal was assigned to Miglani, who actively fulfilled
his role. The first issue appeared in May 1964"" and from
thereon until the end of 2007, it remained his responsibility
to edit the journal, assure its regular publication and
generate the funds necessary to support the bimonthly
periodical. Miglani was a novice as a journalist and devel-
oped his practical skills as he carried out his job. Topics
of the journal ranged from activities of the IHPA and its
members to news about the profession and information
from government sources. As the editor of the journal,
Miglani had to be aware of the current developments in
the field in order to take a stand regarding what was
written in the timely editorials.”? He created awareness
about professional issues pertaining to hospital, clinical
and community pharmacy, and projected plausible solu-
tions to problematic issues. The editorials also covered
academic, scientific and technical subjects. The General
Secretary of the Association of Pharmaceutical Teachers
of India (APTI) published Editing Pharmacy (2011), a
compilation of the IJHP editorials of the period from May
1964 to the end of 2007, including some guest and joint
editorials, totaling in 262 editorials plus the 263rd entry
from the first issue of year 2008, in which Miglani said
adieu to journalism.”® Miglani jointly authored A Textbook
of Pharmacy Practice (2009).*Y Later, the APTI also intro-
duced The Pharmacists’ Digest (2014), which put together
under one cover all of the articles on professional issues
written by Miglani, other than the IJHP editorials.

Contribution to pharmacy education

Singh and Miglani were contrasting figures. As an
educator, Singh had the reputation of being strict and
punctual.45> As soon as he made pharmacy as his career,
he was fully devoted to it and aimed to be a top academic
in the research he faced with his research associates. His
research was rigorous and meticulous. Singh found and
respected a role model in Srivastava, his senior colleague
at BHU mentioned above, whose uncompromising perfec-
tionist attitude was mirrored in Singh’s educational policy."
On the other hand, Miglani was soft-spoken, polite, clear
with his expressions and communication, understanding,
conscious of the limitations of others, considerate, kind,
generous and helpful. His attitude and behavior towards
his students, juniors, colleagues, seniors and co-professionals
were both patient and accommodating*”

As previously mentioned, Singh was president of the
APTI (1974-1975) when he was a professor at PU. He was
involved in the project of creating the central institute of
pharmaceutical sciences in India. In 1954, the Ministry of
Health of the Government of India commissioned the
Pharmacy Council of India (IPC) to prepare a tangible
plan for the creation of the institute; Mahadeva Lal
Schroff was the president of the council at the time.**
Since there was initially no progress in the project, Singh

made a statement in 1982 that highlights the pressing
need of a world-class institution for higher learning in the
field of pharmaceutical sciences. He prepared a detailed
proposal as one of the members of the Indian Pharmaceu-
tical Congress Association (IPCA). In this proposal, he
referred to the proposed institution as the “National
Institute of Pharmaceutical Education and Research
(NIPER),” which was the name he considered that properly
expressed the institute's concept. The proposal for NIPER
was formalized by a committee set up by the IPCA and
submitted to the Ministry of Human Resource Develop-
ment in 1986%” The construction work of NIPER started
under the aegis of the Department of Chemicals and
Petrochemicals of the Ministry of Chemical and Fertilizers,
Government of India in 1991°” NIPER was formally estab-
lished in Sahibzada Ajit Singh Mohali, Punjab in 1994.°”
It was Singh's culmination of sustained struggle during
the conception and formation years of NIPER. Miglani
was appointed as the professor-in-charge (principal) and
led the institution for four years (1984-1988) at the College
of Pharmacy, University of Delhi (DU). IHPA had been
pleading to implement the M. Pharm. degree in hospital
pharmacy for some years. Miglani made efforts and was
successful in creating a M. Pharm. degree course in
hospital pharmacy at DU. It became operational in 1982
and developed to become a prominent pharmaceutical
course.®™  Miglani cautioned that the challenge was to
maintain excellent standards in pharmacy education the
pharma sector in India evolved.™

There are similarities between Singh and Miglani as
educators. They both had natural virtue to organize and
involve Indian pharmacists in order to fruitfully pursue
their shared mission of developing the pharmaceutical
profession in modern India. They did not compromise in
any aspect of their endeavor and approached every phar-
maceutical issue from all angles. They also generously
shared their knowledge and insights with their students.
The fact that many of their students are leading modern
pharmacy in India attests to the excellence of the
education they have provided.

Lifelong friendly rivalry in Indian pharmacy

Singh had known that Miglani was an ambitious person
and wanted to improve upon his academic credentials. In
Miglani's degree examination process, his dissertation
was assessed by Dr. Norman J. Doorenbos,” School of
Pharmacy, University of Mississippi, and Prof. Edward
Joseph Shellard (August 8, 1913-June 19, 2010)”” Depart-
ment of Pharmacy, Chelsea College, University of London.
Both were knowledgeable of Singh's research on alkaloids
and their anesthetic effects. This means that Singh
encouraged Miglani to register for a Ph.D. and helped him
through the procedure. They presented their views on
assorted topics from their respective professional per-
spectives, which provided knowledge and insights to the
Indian pharmaceutical community. Singh wrote on his
personal and social experiences while Miglani was involved
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in the planning and editing of academic journals. Singh
and Miglani discussed issues concerning the development
of the pharmaceutical profession (Fig. 4).°® In certain
ways, their perceptions varied from each other because
they held to their own independent views. However, the
divergence of their views did not sour their friendship.
Singh referred to Miglani as a prominent promoter of
pharmacy practice™ and stated, “Dr. Miglani's championing
the cause of hospital pharmacy acts as a beacon.” 60

Consideration on future of pharmacy education in India

Singh was involved in basic research and Miglani was
involved in clinical research called hospital pharmacy.
Singh believed that it was extremely important in phar-
macy education for students to acquire the ability and
attitude to explore the truth and realize that they could
solve problems scientifically. On the other hand, Miglani
recognized the acuity to find clinical questions as one of
the most important skills for pharmacists. While basic
research branches out into a diverse set of studies cen-
tered on one theme, clinical research addresses a wide
range of problems faced by practitioners in the field and
takes them up as research themes depending on the situ-
ation. In clinical research, when research that arises
from one question is logically developed, it is sometimes
impossible to develop it continuously due to limitations to
the available methods and knowledge. Therefore, for the
development of research by pharmacists, it is necessary
to clarify the logic and methods through basic research
and to collaborate to develop the research in a clinical
practice. The relationship between Singh and Miglani was
a prototypical one in which a pharmacist involved in basic
research and another pharmacist working on clinical
research were able to share the same research mindset.
It is considered that their contributions showed the matu-
ration of the research mindset and the development of
research skills will be one of the major challenges in future
pharmacy education.

Younger educators, having read the writings by Singh
and Miglani, well understand the significance of major
events in the development of pharmacy education in
India® They have their own opinions about future
pharmacy education and point out a general problem, and
that is the quality of education varies and student evalua-
tions are inconsistent among educational institutions.®”
One of these educators, Vidya Sagar, recognized the
significant growth of pharmacy education in India during
the last 50 years, and the number of pharmaceutical edu-
cation institutions increased rapidly until 2006. He stated
that the main purpose of governance and management of
pharmacy institutes was to ensure the curriculum stan-
dardization of undergraduate programs and the better
evaluation of students.”” At present, the quality and
standards of pharmacy education are maintained by the
major Initiatives introduced by the University Grants
Commission (UGC)64> and All India Council for Technical
Education (AICTE).®” He argued that current pharmacy

colleges were generally autonomously managed. Several
pharmacy colleges in the country are working to ensure
quality, relevance and better assessment methodologies
for the students. In order to improve the research mindset
and research skills, next-generation educators are trying
to reduce the variance in the quality of education among
the educational institutions. Singh and Miglani's visions
have been passed on to current pharmacy educators who
are addressing the quality issue of pharmacy education in
India®® Tt is necessary to investigate pharmacy education
in India considering the aspects of pharmacy administra-
tion, pharmacy practice, pharmaceutical industry and
pharmacy economy, although these are out of the scope
of this article.

Conclusion

Singh contributed to the establishment of NIPER as a
researcher at the forefront of drug discovery in modern
India. Miglani was active in raising the professional
standard of hospital pharmacists in India. They walked
different paths and took different approaches, but took the
same approach of organizing educators and researchers
and submitting their opinions to government bodies
rather than contacting politicians.”” They shared the
same perception, and that was ‘expanding pharmacy
education is essential for the development of pharmacy in
India. That was why they were lifelong friends and true
rivals who could respect and rejoice at each other’s deeds
and achievements. The ideals and accomplishments of
these two great accelerators, Singh and Miglani, formed a
driving force behind the development of pharmacy educa-
tion in modern India. It is important for pharmacists to
serve human health by nurturing the next generation of
pharmacists.
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the Government of India by an act of Parliament in 1956, for
the coordination, determination and maintenance of standards
of teaching, examination and research in university education.
https://www.ugc.ac.in/ (accessed 30 Nov 2020)

AICTE was established in November 1945 as a national-
level Apex Advisory Body to conduct a survey on the facili-
ties available for technical education under the Department
of Higher Education, Ministry of Education, to promote
development in the country. https://www.aicte-india.org/
(accessed 8 Dec 2020) AICTE and UGC conduct seminars,
workshops and summer schools in the field of pharmaceutical
sciences so as to help pharmacy educators to enhance their
knowledge.

Singh H. Pharmaceutical History of India. Delhi :
Prakashan, 2011. p. 203-15

Singh mentioned the background of the establishment of
AICTE. Miglani pointed out that there was dual control of
pharmacy education under PCI and AICTE. Miglani would
like pharmacy education to be put under the charge of PCI,
with more power to ensure proper standards of education in
teaching institutions.

Singh and Miglani sent their opinions on the Indian
pharmaceutical industry and pharmaceutical administration
before and after independence from Great Britain. However,
they did not criticize politicians by name.

Vallabh Prakashan,
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Summary

Introduction : A petition issued by the territory to the Omori Agency of the Iwami Ginzan Domain in 1778
and a short memorandum describing the attached ginseng cultivation method were investigated.

Method : Since the cultivation method was specific, it was compared with other methods that preceded it.
Result : The short memorandum was thought to be a simple excerpt from the “Ginseng Cultivation Record’
by Tamura Ransui: 1765” and some copies of the figures. In addition, since the bonsai method was applied to
the cultivation technique, there is speculation that development of the ginseng cultivation method on Sado

Island was primitive.

Conclusion : From studying development of the ginseng cultivation method on Sado Island, the cultivation
method was transmitted to Nikko, after which a book was written. Furthermore, it is thought that the
method may have been transmitted to Mt. Sanbe, and even possibly throughout the whole country.
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1 EARILSEHRIE AT - B
Shimane 695-0016.

i Gotsu-Ouchi-branch of Shimane Pharmaceutical Association. 1-1611-4, Kakushi-cho, Gotsu,

(48)



AR, GO T TASHERL ] ICB 5 2k 2 A7
LIah, HHEK THEEASHER P LlB—Ro%
RO T BT 28 ASREE ] BT 2mE%" 1
ROBED RO 5Nz T, = [ ASHHERL] oz
BLCGRLAZLELT.

2. =HR [AZBHER] IKoVT

ROZM [ANSHEL] 13, BRKEIEEH oL
ZOLEOHRIIFES 2 TIE RV, [ERER
Friek | OIS Y, [FoAR B R
EWVO IR [+ - - T BERREEA R PR O AN I 7 I
EEMAZEMEHEEF - - - | ORL#EH 5. Tk 3)
G ASHFE OFEE, ASEA OHEA = MI2onT,
[TREER AR (BIKHTHAENT) MR ERE - -
EHHND Y, OLEIRRLEF IR S T HiE
EEZBND. HRLICHEONT [RIVE S B Do TR
FEYEE] L LoEEE, [Rk/E B ASHERL]

L7 [BHMERAL, ] THoTwa., LIF,
ERHERLA DWW TR 5.

e (X 1A) OREEIZKROMY TH 25 EFIZISCIESCH 3)
MREOMR LS, 51H).
[RLAVE & A Do THH_EFZE D fE
. YRR = LR R X S N SR A SR X S U
CHEULEVE AHTEEERIZ DR ICTASHIED
TH AR B GEEOSIIZFEAmE UL ER
A1) FE DRt AR A C R T L BRI T e < A
PSP E Y H24 0 B WA 2 3 FEIEH 0 AHRE T oE
AN CEBAHIROBET L LR B JeRaIHRIC=HRA

HiTk
ks,
il ¥H YN T V]

ESE 2

Z & BT ERFRIS S MM WIS B IS S O FEE L 5512
TEVEE G TR SE D b DRI HH Bl A ALt 3 PEAR 5 <
AN DRUZARR V) e g (A A i) NS SZ A5 XA S
WAL R LR RARREE ~ HOBIL R 2554 1) fek
TOREFCHENT I 2 ASOMEEZMIC R OUR Y J5 1) |
L B s B Sl Do THBITICTAS
VRS TRISRE X S T SIS IERE HfF D A2 D
L AT HRAL D BT BRI & 4 R S etk D
BERIWVESH FIFEY B Dk LKET—H AE
JER A RBER E= R
B e Y

FevV T, BEE L FRRICRBRERNCRIE SN A bR
5 [HHERCAL, Mz (M 1B~F)] U To#) TH 5.

£k (M1B) [Za/4E B AZHHERL X IEH

H

AZH (K 1C, 1D) [E4FEL AR, =4 PU4RENT
AL (MID = 23R) [— AZFEN, KH6EH
T2 M=z, E=2IILA, HK=TmRed, Bt

ZZALAE, WERER, £EA L, MEOELRSEIC
i, LML L372nE2, HOLL EH2DERICEK
~L,

KAC7: ATLRERETT DR 2 V2 L, AT 0 72 5 dakk
=R ZEM, [B2AOFZ =N, AR, fEAR,
WA EZMTL L, MarbEihk L, E&SEIZH
DO, LOEZHNTERDL, GLDOE/25I1IDh,
ZIEZOFALLEZEDITTEL, XNCAAL, AN
IBEDOIEFREMELD-ETLL, XZFkdiL
DEAN=N, WEEZK=O/ LTOIFICAE, Tl

,l X,j;ﬁ‘zé?%;@b
, o TR b %
) | & I3
‘%Z 7 % ? i?/ % 7
y) ,f; B
34 \ﬂ/)) gﬁ 66') :\g:}/} :Bﬂ A
e e e B
c el !
o g e p'&f% 50
v L s
i i s i B
{? 37>. ‘/'6 i y Zﬁ; ko4l g
W cidl Dl T
s ek L ,k»qlfi e
,é( %{17 b i 2 !‘4'/2 iy (;
PR N
[ 1A

I R

/“*4\33. Gl g

o

¢ ;‘5 i | / :’
1 i a2 8 T
SRRl B
EPETIERERSL
Batw el b
‘,,,.5';&] 1oL Il 2 S e e
dgia LT R
G 5 T i 8 }“/gu
jeryritiaag g
%‘%\Ef‘g?\gﬁ:’z@:\ ! ?,k
v} op %95{)@%%‘}“ .
e
ok /\% Fead A‘Hq§-;

=i T ASH R s

(49)



1B =K [AZHMERD) #

1C = [AZHHMERL]) 123 FEAZH

AL, —HE, S AR, fEK - AT ST
MPEZIALTEL, XLAH2HIAHIT=FDbNITA
ZAHbEL, WUE FAESIIVRTEIL

—, TehEEELVICHES D XL, = T IE
—HTEL

—, MHEA2212h, 130 b7 THKR=TH, flh~
G LLOZFENSIZTHDY, BHH U, L
—, FhEsELIIn, L Uk ERamAE TR

=9 ofHL
z
Jo, ABA T EANGTEEABEL, WH, FH=

BCEEAE, B a b Fakit, AH-ZBY L 44 <
HhIY

BRI L, b SOt U L, L 1= EH

% A 14

TR 20, L, RSB L, B

(50)

1D = TAZHHMER] 4 £ AZH

Hh L, AL ST hr B BE AT 5, KK
T, EOETAML ELFARAMTERE AL, MK
BERTINEORO L A, S I CRIRE I b
LU, BESFECOATHBEANTE, B, o
OO L, B, S, —EER AT,
WL, KEOZ L, B, BARED,
BB Y, PLRICLT, —Ho s MOAIs T,
K HMOBIIc ), THEBTHARB=%D% Y,
WM B0, ARSI KL, Badh, b=
MR —FZHGHL, KIS TREED, ATEEAE LT
LL

— BHMSE =TS b L

— T AAOM, LOWESE—, s EHON=HO
Bl g AT 2 AN, EABHDOLEL, T
L% b8, NRORAE 2 BEAT, SEHICHE S
L, Bk s b\, TEMORARED AHS L EL, AT
Ea A, Wb LZBAEEL, B LS A~
HH L L

e BHTT SEZMAREOF £ LR N
PRI, B b bt L2 T, Tid
BEEN, HOAET S X, ERTCEL, FEAOEA
WA S BHER L, W B BT L) =R
REF=§CE L, MZIE T L

— EATHZESERA, WL L) TR L
HE NVAPA LEFH®L

CPRRWE, LESZM—X1E)

frzADSbN A 5, BZENLL
KN, O FILARDIE T, ZE~FITiE, OrART=
WoFTxL



1E =3 TAZHMER ] PREIRE R

A
=N

LG

%J&-N%

=
e
=
=
SANswvs 1

—S5 0 5N v
ey
QoG
v )RS
RS e S
\ N

it
S

e N

‘&Mfwﬂg_,gw\xm -

— - Y
N Nt S
_ﬁh@@%%ﬂ

= P

IF = TAZHHMERL] R &M

—, EHOWILHOA S =15, WAK, ZH=%
OB, fEp~NBE N DD = A, HR=IMEE, =
DOPEITITEL—EA 4 ZfHOWHETL L, Hilh
B HL

—, M=FPRHSLL, §oh=ms<b L, El
FENMEY, FEP) = PRRb XL

CPEARME, B2 M—N1F) |

Ploiy Ths, DTFICE [ASHMER] ot
NTWAFEFEICOWTHRET 5.

3. = TASHMER] OFIEEEWMTED [ASEE]
[C2WT

RIREO =R [ ASHHER ] e ME I,

CFEORN F, Wz A ({72 A oA d:, Bl (7
EZDRALLS, CAAL, Ik EDIFNfh)

[l hEEELWICHES D KL

- HRH O WLE
CEOHICAbETOBETH
ERoZ L
o Rz &

[ERD (V)] oxbik
&, IR L7 & 912 [RB4EN, TR, =4S, PU4EAT
FRERNE, LEE] ORISR TWz BT
DEAR A FNE SN TV B EEZ L7,

L AR AZSER D £ 912, B (CUEITHE © 1804),
HYGIZIRIE E N7/ EREIZ L - TIRLE IR 2 bz A
SREFEOFLE AL A NS TCRLEE ] AR ST 5.
HAR 72 NS FEE SOV T S) oo [/MTR
FASEE] SRS TED,

- NS OB O, i L

W HEIR ) O~k BRO~T 2 K TR L, [2
RULNESAL TOFANEP L EIN TS,

CHlEEE EFANR

AEOEHIZHEW/ o, B, KidF, B IERT
b8, [EEH LR BRI ~0EEEd 275, Bk
B2 B BRI S TV e,

FEHCY , TR

[ERAYD | BRI 2O/ IEHi2 < ED BT
W7z kR
D HLY
DOHNBEDFEMICER LT IN TS,

WL TR, ST W TR DTG0 S h
72, THIFM] & L CEORIICINE SN-M2s Twie L
D GEEREE) ] D720 I0KEICEMICBE L, THORT
il e, HORTRKREDILVETHRET 2 2 L TK
BEEERLETSZENTERY O7E), HLIMEE
fi§5 2L E2RITRTNER SR ->720T, BEHIZOW
T VISR SN Twsr oL Bbiis.

ZIUTHART, = TASHHMERL] TId, Ihp b3k
WD D 9 L) TH - T, IR ZRIKT, BT
HO [ASEE] L —F L., 727200k (&7
WA B ] V) FEARHRWTH Y, LED [AZ
PR SRR { BER O AT H o 70 THAE Z el ) 7.

4. =¥ [ASHMER] REORZE (EDEAL
L3, CAAL, HBEDEFLM), [Fhaeetif
WZHERHEL] 1220V T

= TASHHER] oI/ LTHY, W TH S
CERBITRLIED, BRNLNEND H O T D TR

(51)



o dz, BT D5 RN CHE5) 205 04
HHEBIATH LD Ghol. T & 0ICHS 5]
IZDoWTIE, 3CHk6, 7) ICHERRC& 2T, LITICHN

L7z,

1) HAFEK TEIEEASHHER] - SCk5) 120w T

HABEK (1718~1776) IVLFHIIOARER T, FIERHR
FICARB 20, FEFICEH ST HGO ASHREF I
HizotzbENTWE, BTICFEBENT VL. Rk
WZFE SN TASHHMER 1747 - IEZ 4 4] OIADTIE
OFRK (1760 - EJE 104F) THERLZZ L &%, MA
Hh A, KbHi-o THEFIESNZZbDTH -7 (1765 -
AN 2 4F).

Alnl, XHKS) BB L. ZouE [BEef] 12
BV, [FAEASHHER] OBIZIEALIL LEO 65 HIZh
72oTBY, KETHLIENWGHD. WFEICIHTY, &R
M, R, HE FHROE, KHoOANZ, S, AZ0
TSP H &L, FMRA»HY, Kb 21 M
TEESINTVL, ETHEF|WAOIE, T TICFRLE
= TAZHER] © T1C~F] 25 [EREaf 9k
ANZHHERL] OBEBHICEMUL TwbHTHho72. BEF
TIRKRO M5 HEZRT 5 (K2A NS IUEA 2 E,
X 2B FrEE). mitgo [ 1D WAEVOR ], [ 1E F
BRRME] Lo RClG & )12, [EiEASH
et OREBE L 72bDEEZ 515,

FiHkicownwTd, =il [AZHMERL]) @ [7iEZ o
ALLZEDTTEL, INCALL, INHEDITA
ALY 72ETLL] O, RESEMIIMNO /N
B BREHO & A1 [ERICRARIE, HEoKE D
Lo 2 Thl, BARLREZFHDW, Fo@EOFE
VWA THRETE L, SiVEEX WA ZETCIL] 225
DFIREEZEZLNS. T [2E0%5LLDE A=,
WHEEZHK=072 L TOIEICAE, [HLAZEZE2T, —1&
&, SNz HEE JEK - BAZKRSMPEZALTE
L] OfEipnid, F#ERIEO/NEE - #ih L E R - EEE R
DHEHD [FREEHRTL2HHY - - - REFIIVESFTEOHR
~NPHE R ARICR LAN—R A 7 EF 12 L CERHIE L DR
BERED TEICH L O O, 4L BRI ORI
TERENEEAE LD L CEODL YBERSL - - - | ®
FIHEZEZH6NA. ZOFER - EEFROEHIZILEFE R,
SHal, RH, WSS H, MH, TR, FYd M,
TR, ZRHEFEICAERIE SN TEBY, KRS ST
Wh, SR TASEHMERL ] TR SEORS O A ARG IT |
HENTWEZ e hs. BilEakE IO E

B W 4 8

2
i
%

=

7

2N [EASEANSHHERD « AT DU NS
HARE 2L 458 (RN tins 7)) L Y5IH

PR
N

I
= fi

2B [HIENSHER - A P
HA R E R 458 (RN xtins 7)) L Y5IH

WP BRBINE] O@mBICBALTHLHHATH -
721
[7zhxd&E72vIchis b X L, #EHF=iiN T HirE =
HCX L] o—Hid, FEZEO/NEO R ORMED: &
FHEOHET [HEEFNaalED b XL, IEY o5h
IOHMICTHIEL L] ICEET S [HEw - AR
ED ] 12V TIZRDCHRICH R E KD D Z B TE .
2) WIH—RKOmWw%E  XHL6, 7) 22T

L —IK (1911~1990) X IBAT 10 4E 8 57 R E
LRI B TR, BRI R IR R, By
RV RFIEFI A KT, BRI 52 58 SRR AR,

(52)



BEICER S L ORI N E-A SN TV, SRR
DEFHO THEDBENT VLA, SHIEEERTOA
SHIGEOWEIIHEL, BRIE T2 il o T
THLRIZASER OB OBIE, EFEETHE -7
bOLLTELNS. Liliws OARGmICHES 5555 % %
B35, ZHRPEICHEZIEG SN AORTHFNT,
EDICHMOEAH TH 7208, 7, SEORFIOREME
BLhoTnd, ASHREORE ZREIE,SDRBFET
HBHD, EEOBHNOEMEE 2 55 L ZATHE I
DTLRDPHED) FL kv, FIT, BTHINT [
HENLTHATEICKHELZYLETLL, ) o
72, TCRRD T A DL RD D X 9127 > TW /2380
BT I Cd 2 F 4 ORI EIE L T2 AP, [H
Bl L) BEROFEZISH LTI Lzb o Lffifr s
Twab, ZAOETIE, heh?, SEOTHoR%, #H
EZAT, EWNZEATICHHEL TWb. ZOEED SILFAD
WS, HREKD [Zhzd&wvicfisdb X L] ok
FRICHI &Nz E RN D, SHICENDZMR [ ASHE
fEit)] LB o7 D EE 2T,

5. & =

BRESMINIEEDOET LA L LTHION, FH
FERIITA RS RRRET 25 [$RIER] L4 L 72ARR
OEALAFAT SN, BT L 2 HIFIRBLS T H TV
ZERBNCHE L2, I TIREMAZ O RS
e UCRIRE & ZILEASTEH ShTwniz, ZHILET
D NSHFALCBEER 2 5 BIGER T Sz,

ANSHEE BN B 2B owRo [ - - - #4%
PhoT -« - ZkR4E] 121 [TREEEE 4 Bl 2 55
A B TE AR S LENT B LA & NS OVEEZNC I UK
DR LEE] OREAD Y, HESEROIIC AT
REFAZEDVREINTEY, FTIZHATS LTz [HIAI
AR EIEASEMER HAEK] SN AEETH D,
fREICHEREE L2 b e EZ bND. &%% AT #b
Jih 2 EANXWR R o 2 FEN D o 72O b N . TR
ARTLEE 2 B/ R E AL 20 6 HleNil &, ASHE: %
FATE (1804 - SALTCAE) BEOFEA/IMIRICE [HERE
HRAS 2] ITRENTWEY. FHEEIc >V TiE
Fek DML [ASMEE] IEESN TS, BILE A2
Te:] A L7-L 25, HNEK [TIEASHEL] %2
BRI BZEST L2 e v ) Bl E S N o 7208, HE
DS EENDO NI 2 Bh3E L, B, BRI, W, i,
Withze ECHBEEIIS B L WASDTLEIIHR SN,

EICHHENLETICE ST ELH Y, BH2H A
SHET- SR ENC S AT S 72 BT IR b U A &
N, SRENTHWWEEED L EEZONE. T/
RLFID D, HHOMEEZFHLCORIAFLIzE V) (R
HZEE O HIHED) WgERe LIZSFLIEMNTE 2
wEw b H 27

Al =R TASEHERR] O%ho [7-hEd 70w
5 b X L] OfBICBEEL T, X6 7) xR T 5
W& iRz, e, TLARRFIC & 2 ASERRI ofkC
ONWTC, BHINFEZHIMNL T LR kR,
HXTORMEEZHET, KEEEICESDT, 1738 UL
3) FE LY BFFIERTHT OB % 150 72 DD FKAE T
DAZREOHBE Y L) oPEFHLEBAINLTY
U IROBREICL L L, EROPE, HEL ST
i SN EMOEERIT 40, T~8FORFOEH
B O BN TASORET 55 R %, Kl L w7z
BRI Z IS L CEATINIC TR S TR CBIE L2
SEINCHII L, ZORREOMEELETAHLTOAE
IZOBD ol ) e Thotz, FIETHEY L&D
[T &7 - AE] ICHOEMANLIFE I ED Y, HFTEK
O [FEEASHERL] 128D, = [ASHHER ] 128
Molzb oL B L7

S TOANSHEORBIIRERTICIY LiFs s o
72&9 T, DEoREE V. REFOFMLHEIROME
ThHY, \SHEEIRMOFEAHZEST 20T, #FEK
EFOETO¥ERE L TRRA R VWEEZ SN TN
Lo, Al BHURIZE SN ASEREOEEIZOW
T U728, £, HIETUHD & Nz NSO RREIL,
EEDOANSHEEBIEZ N TV TRELH ), 20—
WAL IR D RA TV Z L2562 L TRGEH
C7zvs,

6. ff ES

FFIFTHIZ BT RS oHA [ 5 (R
BRAL#R) | 78, WEOmAE (FERS 0 iRt~ v 7 Y)
SIFMEE BRI LT E TRAE] % THZE, £EICE
B S RIS B IER B EE TIIMZ=ICIGH ST [
HEBE] L LTHRITRELTCELZI EEMBALEY.
T2, ARBILOFERFE [FHERF ] 2L ) &b
OFUNARE S I, ORI EE 1L 5 7
Ly 73R P NEAZIA] & L TR ES ATV Z
LaRWE LY. SE, FLC S IEETHES NBIBEA
ZHEEP LS, ARSI E TER SN Tz LN T

(53)



LRI o722 L MR R HHFE L 72w,

@O

KfGEE D D272y, THREW 720 BRI
HERERHWESMEER W Z=K ARSuEs
fEfERE  MPEPEROCR, MEURAREE A= E R IR,
BRI = EAREE Y b X OVRSSE R, B
BEMRAFHR RMEHEFRRICRCELHE L LT
3. R=ERIEER TASHERL] OBz, BY)%
THIEEHBD T L7

FIAR
BIR 9 R SRR 72 0.

ZEZEX®

Doy X MEEPEAS RO ABERE, 1999, p.
33-37

2) ZIRAZBHERC B S AR BE BT R B (kR NEIEH) ¢
MAE I 452 0 ARSI AR T

3) M B SR ASERE. Bai On AL
FeAREG4Y) . 1996 5 42 : 30-40

4) BHW—. MILHOEMAS W\RAZS) B L=, A
gl oIz oW T— [ZMASHHERLEE & ARE7T

£

e A ABIEARRAETN 1778 (Kk 2) FIZFHRD S S 7z —@ DB E

L7y a—F AEEFEOHRE LT

5)

6)

8)
9)

10)

11)

12)
13)

14)

15)

16)

17)

=
B

SR (2 /AEIEF) |70 H—, SEdnaak
165

WHIZ4E I A ASEMERL TNEKE AAmRSEesE 45
BRRE 1. ALEIEEA LA b4y, 1993, p. 367-454
FEHLE—. (LRI BT 5 NS oFEEMZEIC >
W, BRSRSAMERE . 1982 17 (1) 1 1-18

GLE—, PEEZEATIT NN 1 AR T IS OV T, 3
MERE. 1983 118 (1) 1 1-7

kD). p.143-150

BCHEE—. BR - KRB ICB 2 ASHR OSN3k
ShF HRIEHAESE. SEFHHAT, 2016, p. 143-144
EAIM. DR oE Rk HARIES S 1978 0 3¢
459-464

BCEHIE—. A LT PRSERR IR BEAL IS D T SRk
2017 ; 52 (2) : 169-174

Hk 1. p. 128-135
BRE. Ao AiE & 55
1968. p. 848-850

JNEMF. RNEEHEFEEASOHE: - AR OK)
Bl SR, 1993, p. 80-91

e & A RIS OREHEE, #erhdh HA
o SEH L, 2016, p. 141-142

B HE—. A RS A T AR O 76 L EBEIZOWT.
At 2018 1 53 (2) 1 102-112

B —. FARE A RGILSEREA R [FERS] o
B EMEIIC OV, EHAERE. 2016 5 51 (2) ¢ 112-116

2010:45(2) :

i BRI W L

ANZD

WA DN NS %

ik T 2 OREFEONBEBIFRNTZ 5720 T, AT A MOFEE & iRt L7,
fg 2oy a—b - AR [HSEASHERL  HNEDK  1765] 25 Offilg 2 ikk:, MOKETHE EE R

b7,
HEW S A7z,

BE MUETOANSHEREDORIED S BIAFIEEPERA O, mHFEERD,

SN RN H B L E R BT

T/, BEHMCEBROTFENICH SN TWwL 2 L06, HETOASEELORMENEBTHL L

=AY, FEEANBER

F—U— N O RGUNERERAEDT, =L, AR, HNEK, RE S

(54)



37 RS B AE T ZE BT (NTHS : National Institute of

# SR 56 (1), 55-61(2021)

INA F BB O EREE
BRI, HIE A AT

Trend of the Approval of Biopharmaceuticals*'

Kazushige Morimoto*, Masashi Hyuga* and Akiko Ishii-Watabe*

(Accepted October 23, 2020)

Summary

Objective : To study the trends in the approval of biopharmaceuticals focusing on the 30-years history of
Division of Biological Chemistry and Biologicals, National Institute of Health Sciences (NIHS).

Methods : Approval information was obtained from the website of the Division of Biological Chemistry and
Biologicals and the database of the Pharmaceuticals and Medical Devices Agency (PMDA).

Results and Discussion : Stage 1 (1989-1998) Seventeen biopharmaceuticals including five hormones, three
enzymes, three cytokines, and two human erythropoietins (r-hEPO) were approved and have been used to date.
Stage 2 (1999-2008) Thirty-four biopharmaceuticals including 12 antibodies, seven hormones, six enzymes,
and three interferons were approved and have been used to date. Stage 3 (2009-2018) Eighty-two
biopharmaceuticals including 43 antibodies, 13 factors of blood coagulation and fibrinolysis, nine hormones,
eight enzymes, four fusion proteins, and three vaccines were approved and have been used to date. The
number of biopharmaceuticals were not counted in the case of expiration.
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Table 2 List of approved new biopharmaceuticals of stage 2 from 1999 to 2008
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Table 3 List of approved new biopharmaceuticals of stage 3 from 2009 to 2018
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