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History of Discovery and Development of Norfloxacin ;
a New Quinolone Antimicrobial Agent
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Summary

The history of quinolone antimicrobial agents began when Lesher discovered Nalidixic acid (NA) in 1962.
NA showed good antimicrobial activity against members of the family Enterobacteriaceae such as E. coli,
and was primarily used for the treatment of urinary tract and gastrointestinal tract infections. Following the
discovery and development of NA, numerous studies have been carried out to improve antimicrobial activity
and spectrum, and the pharmacokinetic profile of NA derivatives. Further manipulation of the molecule
produced new agents such as oxolinic acid, promidic acid and pipemedic acid (PPA) as antimicrobial activity
increased and broadened during the period 1965-1975. In 1977, norfloxacin (NFLX), a new quinolone
antimicrobial agent, was discovered. It possesses a fluorine atom at position 6 and a piperazinyl group at
position 7 on the quinolone ring. NFLX demonstrated a broader spectrum and antimicrobial activity more
than 10 times higher than NA and PPA against gram-negative bacteria including Pseudomonas aeruginosa
and gram-positive bacteria, thereby providing good iz vivo efficacy against animal infection models due to
good tissue distribution. Phase 1 clinical studies of NFLX started in 1978 after confirming its safety in
various animal toxicological studies, followed by phase 2 and 3 clinical studies. NFLX showed excellent
clinical efficacies in urinary tract infections and GI tract infections, as well as upper respiratory tract
infections, ear-nose-throat infections, and skin soft tissue infections owing to its potent antimicrobial activity
and good tissue distribution. A good safety profile for NFLX was confirmed in these clinical studies. After
the development of NFLX, many pharmaceutical companies began the R&D of new quinolone antimicrobial
agents. Some of these compounds were successfully developed globally. New quinolones have become an
essential antimicrobial agents in clinical settings and have gained an outstanding reputations for their
excellent efficacies against various infections. In this review, I provide a retrospect regarding the discovery
and development of NFLX, the forefront of new quinolone antimicrobial agents in the world.
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TEARENE V) E#E > Tz, ZoEWEAKED? S
CINX (FEANTHRH#EZZITIT R, BmWRPREL
AR EE & R L PR B R GAE L2xh L BLAT 2e B R D 4 % 7R
L7z, NA, OA TIAERNTREZZ TR T VEV)
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DA A RO F o LTOREMEE LT
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WO AMMEZRL, F72 NAERIC D BRI %
RN 2R T L)k o7z SSICHARMECHRMEA 4~ H
EVHIEIZ L ) AFNTRFZZITISLCRD, Ml
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HREE SRR 2 1 2 3o NA, CINX 12~ Ewviz b
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72, 2O XD RPN OBKIRI F B A~ < 1975
A EGE TG IR IE D I [P & FUEM B OERE D S Bk
PUREEMIZE~N & R & (ol L 72"

ZF O YA HPIHEOFIFIC BV TIE, FIv 7 7 HIFIE
FIMPER O KIEZ BN S H O FFZEREIER L Tz —
Ji, ¥/ u v 3IE NA OB LRk 4 LB AL & asH
RN, 1975 SEEIZIZEI T 0A (A XV ) V), [
WTIZPA (Ko FEE) HEROBTHW LT,
EHIZPPA (BRI FRR) X UF ) Y Y iFEED
TN A F I KA LR O B B HEH S BB 12
Hotz. TNAFVIIMENORE, PPA IZFIERER~D
LTI, NA & ORERILNE, RHH 2w, Mk
ORI RATI R EEk D& 1 Y ERIZ BT B R IEDY
LEHEHH S LT

Tald, a7 e LT, OBRELEL 7T A
MR B L 07 T ABERICHRCIIRE I 2 Fo, @fO#%
L5 Re CRIF MBI Z R, @Bveetk, "k
MAAHBLL 2 bEWE RIS 2 L v ) e ikEL, H
BB DOMARTH ST AT 42 F IV I A M) —7) % 58Hil
TELEBIHEANCY — 7y MERY, Eiox /) VBx
B L3 B ILEM ORISR ZEIZET LY.

WFFERASE LR IR PR ORI AT &, B K9 R
RHE R VTV, ZofEMMIc Y ) Y EKEO 6

e sy v &EAT 5 L H<CI<F ONEICHE 125 15
T 5LV R EZEATWZ, & 512 PPA OEFL
EMTHBHT-ERT IV F ) ay VAR VR (AM-656)
LEDEBDBHEA TV, TREDOT TO—FDBZFDH
ToRLERT Y VROBHITE BB I ML 4o
7o, TORMBOBENLEZOEZoPT L7201, 4
BEEHELS SN 6 AFNT-ERT V= )VF )
02 H VR VR (6-methyl-AM-656) DI CTH - 72, Fx
6Ny Y BAT LI ETHEIP EAT L LW
IMEHERZ B > TW 20 TAF VL) b ar s
DOFBRNDOTIEEVIZEZNS, TI26nNET7 V7K
RGTZVFR Oy ANK I BOERICET LY.
ZLC1976 4EFKIC, F976-7 mufk (AM-700) DA
I L7z AMIT00 DU F11E 7 B Bk, KR S 5
IZHEIEB 2R LT PPA R 7 )V A F 2 OBE O 8~16 1%
PEbNb DTH o7 BRI TIEZ OHKE T
e LEMICHRE R ED 2 RNE LV BROH 572 £
NP AHD 1977 4E 2 B2 6-7 v affk (AM-715,
Norfloxacin : NFLX) 254 B & 1172, AM-715 (NFLX)
X AM700 & D b S SICEBERD R IW D &R L7
NFLX O AR 2 & D727 T ABEMHR I LT
LR EOTE N 2 FOVEWE Ch o 7o v s =4 2
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CZH5 CZHS
AM-715 (Norfloxacin) AM-725 (Pefloxacin)

X 3 AM-715 (Norfloxacin) BI#ICE L ¥/ v Y LEMAKOTEN

# 1 Norfloxacin (AM-715) @ in vitro HLE /)

MIC (ug/mL)*

C 4 S. aureus E. coli K. pneumoniae P. aeruginosa
ompoutt FDA 200P  NIHJ JC2 IFO 3512 Vi1
Norfloxacin
0.78 0.05 0.05 0.39
(AM-715, NFLX)
Nalidixic acid 100 313 1.56 100
Oxolinic acid 313 0.1 0.1 25
Flumequine 6.25 0.39 0.20 100
Pipemidic acid 25 156 1.56 125
*MIC (Minimum Inhibitory Concentration) : H/NSH Bk &

7T LR O T RO ERRE R L ERRIC D IR 2R L
RS WHLE 27 MV 2H L T2 NA R E % &
2B RWELRE ) 2 7R LA PEIEAE R T H o 72 T EE
OHMBUHEE & NA [ZHAIER IRV E v ) FERER L.
NFLX % &R L 722G WIS 2w Tl 2170,
F ) VRO TERIEICERT DV VEEEA L LA
YWOPRINI A EHIE L 6 (I BIRIEDRE L KE (21T
6L OEHILEL LT 7 VA OENSTHETH D, 10121F
TFVEE Yok 7ot u T F OV BRI EiR %
RYTZERFHLNIIL. IS ORERETEEARBIIFZE D R
H1d Koga®, #71%, Asahina 5% I2koTF e oN
TWwh. TOHkKAIE, /0 EOENEES DNA ¥ x
4LV —=A%FWgE, S, NFLX BBLEWobiHE 7

IEEREER IS 2 HEHRE LML, 61267
F 031k DNA ¥ v A L — ABLENE T & [ 2 A
EEVEETOET AEH b H 5 2 & WS LMY,
NFLX BB b& & LT 8 finu sy kb ARk LA
L7223, 6 fina 7 ARICHABE 4 - T 72288
RONTTF Y HEOBA L > TOUHHENIO LA EDH 5N
AT SR VAL YAN S B/ ¢ N - s B VACGI F S/ AW E TN
(AM-673) OF 37 VA ufk (AM718) &0 & 7 K7k
WK 2E 500 < R A EAF RN, 208
RED T 2 I A Sh 5L Z D ORISR TR 7%
ERANBIRER COH RO LN T u D L EHEIER RO
Wgeizv v r a2z,

C ORI EOh T, ExS Vo VEE TS
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# 2 Norfloxacin (AM-715) OFLH AR~ bV

MIC (ug/mL)

Organism Norfloxacin Pipemidic Nalidixic
(AM-715) acid acid

Bactllus subtilis ATCC663 0.10 3.13 313
S. aureus E-46 1.56 50 >100
S. aureus FAD 209P JC-1 0.20 6.25 >100
S. aureus Terajima 0.39 125 25
Streptococcus pyogenes 11D692 1.56 >100 >100
E. coli NINJ JC-2 0.05 1.56 6.25
K. pneumoniae PCI-602 0.10 1.56 6.25
S. marcescens 11D60 0.05 1.56 6.25
P. aeruginosa 1F03445 0.78 125 >100
P. aeruginosa 11D1210 1.56 50 >100
Proteus mirabilis IFO3849 0.10 6.25 125
Proteus vulgaris OX-19 0.05 1.56 313
Proteus morganii IFO3848 0.025 1.56 1.56
Proteus rettgeri IFO3850 0.10 1.56 1.56
E. cloacae 963 0.05 1.56 6.25
Salmonella typhi 901 0.025 1.56 6.25
Salmonella typhimurium 11D971 0.10 1.56 6.25
Salmonella paratyphi 1015 0.025 0.78 0.78
Salmonella schottmulleri 8006 0.025 0.78 0.78
Salmonella enteritidis G14 0.05 1.56 3.13

£ 3 PHENICKIET 60 & SIICBIT AT 7 D

(o)
Rg COOH
I/\N 'il
HN\) Rg C,Hsg
MIC (ug/mL)
Compound Rs Rg S. aureus E. coli K.pneumoniae P. aeruginosa
FDA 209P NIH] JC-2 IFO 3512 V-1
AM-656 H H 125 1.56 0.78 3.13
AM-700 Cl H 1.56 0.2 0.20 3.13
NFLX
(AM715) 0.78 0.05 0.05 0.39
AM-673 H Cl 3.13 0.39 0.39 6.25
AM-718 H F 125 0.78 0.39 1.56

VIO EBREOMEE VRS 7-7006-EXRT T )L D2ONHEFEMIALEWE L T o7z, AM725 ® in
RR6-7 IV F 05 ERT IV VRIIFREE Y RS 2w vitro FTH JJ1E NFLX & @R RE 5 L XNV TH - 72h

EHHS LT, <7 A D EYE T 7OV TIE NFLX % LA 2 G0 s) 5 % =
(@ NFLX OBSsEMEE L CoER L7z, AM725 38 (v A, v ) TR

NFLX 2 L& a ki & SRR 2 o 7280k, &% PR @mwRPREZRL, ZobaWz s Ermss LT
A1 NFLX & Z D N-4 F )V ¥ERT Y = )V a8k (AM-725) BIRTRE 720 BRIENIZH - 72
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# 4 Norfloxacin (AM-715) & Pefloxacin (AM-725) @ in vivo

PR S

Compound MIC (ug/mL) ED;, (mg/kg)
AM-715 (norfloxacin) 0.05 5.10
AM-725 (pefloxacin) 0.10 1.80
Pipemidic acid 0.78 33.0
Nalidixic acid 3.13 33.0

E. coli ML4707 |2 & 2 77 A& B 7L
L2 L, AM-725 (&N~ DO RAT DS
DOFRERDBD SNz 29 v b ORIERS-HER
BRomix G-t cEtiE Bl SN 2 & 2 o iR
7 — & h LRI Em WL 7 R L 7e NFLX % Bl 56
bWl LCGRIRLA:. 2 LC, 1978 4R IR R X B
BRIV A& BV R B R 5B % BRI AG L 7.

NFLX z @ fesE L 7ziEfkis, e SR 9 >~
A @ Roger-Bellon ft: @ #f 7 i 7% AM-725 (Pefloxacin,
1589RB) O¥sFF% B L T W72 2 EATHBI L 2%, Pe-
floxacin (XK 2 A OZ B 58 S 72 SR PE O BIEH 255

2O HARERNTIREFE S NG Ao 7.

NFLX &, /MO~ T A, F v MIBIT BT
P& MR O SATFRE L ENTWehs, <7 ADJEY
FEBRTIIX FRSEE D PPA ®° NA X 0 b BENZIEHRDEZ
AL NFLX OB - AT & BT 7 AR AT 1 o3
in vivo A ICER LTV EHEEL T2, FREED
RNBYRERFZE1C & 1) NFLX (3R I3 5584 o &Lk 1=
Tid e S BAT L ER AR (B M, ) (B TimiEs
BELDSEN LNV ERT 2 EDPHERS NIz — R
HEORWERIZBS-3 2 ik (W) BITHEICOWTS X%
FNBEA v 72—V 3 L2 E DREF L7275, I
VI L2 IR ISR LNV T ) NFLX 12 L 2 AR
HORWERIZ D 7 2 & 2SR e F S 7, —
FIEREE & LT AMA725 13 2 O FRER T AR AT
PAIR L7z B CTORNERERER2 S NFLX <7 X,
Ty b, b, A XE KRB BT MR, R

< SEHLEER Tl

MEERIE 2 < A B EE S R L 72%,
(3 NFLX DR ABRIZ BT A4 HERH

KTEBY N BT B H RS, — M EHER R &TRaet
R HERR L 721212 1978 4E 1420 5 65 1 O BRIR 3B % B G
L 7z. NFLX @ [ R % 1 & B &, #% 5 & 100mg,
200mg, 400mg, 800mg, B & U°1,600mg » H a5 #
&£ 200mg % 1 H 3|7 HBE#%G ¥ 2 ARSI 25T,
v MIBITBREM &I - PR B)EE & S L 7.

HEHG-ClE, %5 2 B DINICIERRE» Y — 7 %

AL, Cmax (EMAREE) B & OAUC (I H i B
AR LT ) 13 100~800mg T HEAKAF T % R L
Cmax £ 200mg TH Lug/mL & 7% 0, AWEr i 1%
4~5BERICTd o 72, IRAHRIEER 1L 24 FEH F TI2 33~48%
R L7z 200mg O AR G- T b &5 2 KEH # O Il
HIERE L lug/mL &2 ), 5RO & 5 MmiEH
WEDO LA DBOLNTERUEDI LW ERIE S
7B 2 X, Ty N TORNEIEET T 7 7 4V h 5%
1% G- 0 i i R IR PRI S IR & & fE1R L C
Wz7s, b b TTOMRNEIRE L KRB TH 5 A X OBEIREICHE
BL7z7a7 7 A VERLESY. ZoFERER, EERA L
FAEWI T O I BB T EW O FHiEIR 2 ~ 7 A 72 Lo/
B TIT-o T 505, EHOEOFMILe MIBIHHEA
ébf%%éiﬁ%ﬁ%ﬁ%ﬂi U THREIZ 5 2 & ZRIB L Tz,
PRoTBERR % D 72 R F Tl R 20 &, NFLX (3R
H%l RO 7T MEMERISR LT MICy, (80% O R BR R 1
RS 2 /NS E ) ¢ 0.05~313ug/mL O
L, ~H7TFUERRERET T ABERICHL T
MICq: 156~625ug/mL & MEIL S W ITE T 2R3 2 &
DO 5727 5 1R ABRS R S, RIS
I2& ) MIC (m/hFEEMIERE) % B2 migd, Hik
NB L OIRFBESHER S 2. s OMEFEEm & 4

WEIHE 7 T 7 7 4 )L & NFLX O BT 7 B R &) s 748
TE720T, 1979 4£12 H AR N TR 19 12 1% 10 f PR Gl ik

RBIHLY.

IR 55 2 AH BB TR S ERGSRE D A 73 & 3 I R G iE
(ﬂl B, mtkde, SMERESR), BEIEAYE, H AR

Bedt (RE %, BIGPESR), NRERIGSEIZ 50 A%
Bt L7z, % < ST 2 6 BIR R BRB 46 24 #) NFLX 0
MiEFREORE % fER & 7225 11 100~200mg % 1
H3WE7HM#ESTAHZLICXD, RWHIRET) & &k
AT % e L CTHRED 80% %8 2 5 KUt 70 BRIR K H
DIHERE S 7z BIVEH B ARER 4% 5 THALEHEIRIZEE D H
TDFICHEE 2 2 b DIERRO SN o7z, (EkoF
0 VTR L o TR OO £V LHR R &
DREWERIZIZE AL RSN H o 7255,

NS DRRIRES 2 AHHUERAS R & FRRE N R AL R 2 1980
6 A O5 28 il A RMLAREFA RO Y KT T AT
FEEL, SHIEEIFIKE =2 -4 ¥ A ThHfES
e BEEHHIMEEOSREM L LTS5 Tz ICAAC
(Interscience Conference on Antimicrobial Agents and
2BV T b AR SRR R, BRR 1A
R T — 7, IRERIEGE IR 2 BRI ROV THEER L

Chemotherapy)
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# 5 Norfloxacin (AM-715) @

WRRAIRD £ &

Gl BB R
JBE I 4% 86.0% (1278/1486)
%%Ei%%jz 66.0% ( 177/ 268)
TR B G RE ﬂ?dz (&1 [ AE ) 905% ( 86/ 95)
PR
ﬂ$E§ﬂtﬁiﬁiﬂé 888% ( 182/ 205)
MREE - NHEE 25 849% ( 62/ 73)
I i T i bk gs 854% ( 175/ 205)
AMRE TR 775% ( 107/ 138)
_— HH % 68.0% ( 219/ 322)
SURHR RS
B AR BRI Rl Sl g5 759% ( 101/ 133)
FAEVE B I G IE
EiE @D:k 741% ( 40/ 54)
(IarSE &)
(RGN E 857% ( 12/ 14)
RAETE R T8 I ASE
EIETEALIR MR EcRe) 889% ( 56/ 63)
X9 909% ( 10/ 11)
e 895% ( 17/ 19)
TN B A
a3 67.6% ( 23/ 34)
&R 89.6% ( 43/ 48)
_— HOD 9 4% 84.0% ( 21/ 25)
H 3 Ji gy
WA R 45 754% ( 43/ 57)
R0
. B AR 98.8% ( 170/ 172)
R YR AT
PR R 2% 939% ( 124/ 132)
a1 1000% ( 9/ 9

[EHGA vy a—Tr—4 N7 F—)VEE100mg, 200mg £ Y 51H]

2. TS OHEMER X OHRE %%ﬁ%iEW%’%Eﬁé
M, ICAAC TO%F L ik LT NFLX Oy HRTEHES
¢é74k/z%ﬁ%kﬁwxw7-y«—7-7/F-
F—2% (B Merck#l) BLUOZAY =T D7 AT
&g L7z, F 0% NFLX IZ 5 100 22 E % LA % E 4
THEEND L) 1o 727,

HAREMNTIE, 1980 (FEF155) 46 A58 30l
BB BItA L7z, WMRARFHEIECIE, Sk HATIERE I 28
B & OV VERHEVE PR I G L 2R 3 2 i ER I BV T
NFLX A%k B3 D PPA (25 LA BICEN BRI R 2R
L7z, BMWEACEMEETEIRO SN o7z, HEFMHE
Wik, 7rEV) rEMREL L CREBRE TV AR
PR H TSSO ED RO S, BELRER TS
PRI EE CUlE NFLX 2SN L@ 2 7R L7z, 2 mikss
IZOWTIRT ¥ ¥, BRI ORI BT
LTt 77 L&y a8 s L CHEHRE %L
xRS & [ DR ATRRD & 17z,

NFLX OFEITERIZBIL Tld, AFRREF TORIERF 4679
Bl ERRIR A I O B & & o RIVER 25 S 17201218361
(39%) TH-o7z. ELREWERIIES 27 B (058%), BE
AP 17 11 (0.36%), AR 17 61 (036%), & 18 i
(0.38%) ZEDMALIHEIRTH - 72, E4 R EOZE)
(% AST (GOT), ALT (GPT) L5 22 6 (047%) Ta - 7.

NS OFRRE T NFLX oA M - AxhEr el &
N7zZ e bR A THESEM L U CORBRFTHRE 21T
1984 4E 2 H 15 HIZ/8 7 ¥ & — )V §E 100 mg o $ 75 17 56 4K
BRI L 725,

ZDh, N7V F—)VEE200mg 751987 4E 3 H 26 HIZ
[EVERE LY, mMZIR%E, WETEIRE 2, MR -
Wsge ] ~ORYEE - BHFEAT1988 4F 2 A 22 HIZEMARL S
72, FBF T A, 85 F 7 AR Y NFLX & LT 1
400mg % 1 H 31\, 14 HME&EOHSG L v Bk - HEZ
B 2001 4E 5 H 31 HIZBHAR S

ANVRRHEGLE S T NA, PA 2%iBIS % BUS L &
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# 6 Norfloxacin (AM-715) OMIEFARNFED F & o

A TH RS/ [EREPRES
Ttk g (%)
S. aureus 275/339 8l.1
v S. epidermidis 252/279 90.3
7 | Staphylococous sp. 4/5 80.0
[é% S. pyogenes 89/100 89.0
‘l‘é S. pneumoniae 43/51 84.3
Streptococous sp. 48/56 85.7
E. faecalis 80/103 717
N. gonorrhoeae 199/205 97.1
E. coli 1,012/1,061 954
Citrobacter sp. 34/48 70.8
Salmonella sp. 11/15 73.3
Shigella sp. 150/151 99.3
5 Klebsiella sp. 154/194 794
7 | Enterobacter sp. 53/75 70.7
i | Serratia sp. 47/95 495
| Proteus sp. 95/116 81.9
B | M. morganii 20/27 741
V. cholerae 01 9/9 100.0
V. parahaemolyicus 15/15 100.0
P. aeruginosa 109/180 60.6
H. influenzae 105/109 96.3
Campylobacter sp. 11/15 73.3
7t 2,815/3,248 86.7

[EHEHA v a2 =T+ =4 N7 ¥ —)V§E100mg,
200mg X Y 51H]

Tz, LA L, 1977 412 Ingham 5% A°NA B & OF
PPA OB &% hH5 ©— 7V RICRIER G535 & kS
EEAERTLHIEEAREL, EHIENFLX 25T =2—
F 0 LS GEBYIIKGT S & BTG LI
BEHRD LTz, D ORERGE RS PPA DIEIZRE
SN7eFx s a yIEONBRHEGHUEN O I E A L S
TWw7z% L L 1980 4F DLFE /N B G S IC BV T b
FHIMED 7 By ERE R 75 AR, S5 ICHIRFIC X
BIEISEDOWIMA T & 2 D F -2 MEErI L E L Cn
7z, Za—F%/urEEIINSOMEREICO AR Z L Hh
5, /NG O BELFTEE A S /NBIEGEND T 70— F 12
DVTHVWEENFE LN, ZOL) RERE,S, 1985
F 11 AN RIEGE & BV OB E TR S L b
N7\ Ay NIRRT GRS (FREIEE A ¢ B ELA
o) ASER S U NFLX O/NERHEGE IS BT 5 %4t
EENMEICRIT B AN, BRI IGE o 72, BN
WFge4 5, NFLX QB2 351) 5 B E 12 320D
DHEDA AR DEERZEERT 2 LSRR o
7o, SOICEEZEONED A X% W72 5, B

[ 2 5539 5 NFLX DIl i3/ NRIZ B 2 BiR
MAEDIMIEFIREICHARD2 L ) SN EXHL 2R,
MR /NBRMEE T SN TWA NA £ ) & NFLX 0%
AR IR DRI NN Z ok, KHEGE
BB 5 HMRER T NFLX 0% etz +o5ME L 72
BINE R R E LR A EHE RS L7, NER
IR T OMRAERIC BV TH NFLX 3 A QB & 13T
FIBE 7 AADIE (HADER £ 93.9% [EBI% 406 61 ) 2R L,
S HIEATHIR SE O MR HI B X OHRIRI IS X A EFNIIxT L
TH B REFRDEZ R LY. BWEHIZ, »560%, &
s, WEH:Z: &6 B (15%) AR oN7z7s, BIERE % 5b
FIBERERD SN h otz THD O, BRI
5 NFLX O/NERGSEIZ ST 2 F AR S L0
T, /NE~O - HEB L OHIE B0mg) % EIIHEFEL,
1991 4 3 A 29 HIZ/NEAOBIS AR S 7z

Zof, FLVHITLE LCHRE (0.3%NFLX) b Bi%
L, 1989 4F 6 A 30 HIZBLEBGE DK A IS L T2,

3. NFLX HA&ELEOX/ OCEOHREREREICOVT

4 OB% L7 NFLX 253848 & 7 o TR P O #H
A3 0y IEOREEG A BEIZE D, FOREIEEIC
% OFHF 2 a ALEW A AR S N7z, NFLX IZHE W
T/ ¥y, Fyuxiy, yryuyudyi on
SEHLE 0 LB & L BIS S NERRELY I X
N LI ol THEOFEHIBILERIC S BWAEH
PrRL, —a—F /0 8 (F37)vFuaF o #)
EWFEND X )12 o7z 1980 4ELIRED F /11 SRR
EEEL LT, D RO, 2) Sl ARZ VO,
3) RNENRE R, ARk, R o
W, 4) BIEROMEE BIE L THED SR iz
HARIZBWT =2 —F /0 YEREERICT DI, Wik
PR OIFNT 72 SR ARG, RNBIRE B X e e
BRI THLWERLZ G 2% 0 v EORFEDS
HED SNz F /0 VIR TIEHARSEI MR Z ) - FL
TWe INHD= 2 —% ) 8 VM 2 RErEE A (%
EIELOPIR T, RNEIEE, ZeB~ORIE) WIZEOBR
IZOWTIENBEHE LT DL TNEEHT,

75 NEVEH B X OB R I b IRE W AR b vE
HETAHNFLX =2 —F%F /0 ORSEIHEAZEIC,
LTI /0y EOREOTRIE 7 T L BEREERAi%
KREICHWHE 2R L VR, ~A 379 X<,
SRR S BENTHUR ) & A T 2 WA S iE T F 72 %)
BERTAEHNEL 7P LTETVEDY,
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Nalidixic acid

(1964) 1970

Old quinolone

Piromidic acid (1976)
Pipemidic acid (1979)

Norfloxacin (1984)

Ofloxacin (1985)

Enoxacin (1986)

Ciprofloxacin (1988)

Tosufloxacin, Lomefloxacin (1990)
Fleroxacin, Levofloxacin, Sparfloxacin (1993)

Gatifloxacin, Prulifloxacin, Pazufloxacin (2002)

*0Old Quinolone WRE 3%
*New Quinolone PIfR3E 14%l
*New Quinolone 5§t 3%l

New quinolone

Moxifloxacin(2005)
Garenoxacin(2007)
Sitafloxacin(2008)

. 2020
Lascufloxacin(2020)

4 HAEEMWIZBITSF 0 V3ERIEORER

Fl (2020 4F) EINTHRREESNHLwE 2oy #Eo
FA7 7aFF T VIIMEKE, VO RREE KO~ A2
TIA<, AV TNVI TR, & OITHERER IS RIS
BREIR RS & ARSI AR D TEWBAT I R &
WA E L OH L WA TDOL ALY M) —F% 0 v
TH 25 NA % EREERBHE R E Mo 724 — )V F
F /O VvERIEHANRY MVERLEZNFLX &2 &0
Za—F/UVEELIRYVELRL T T 7 A VERTF
IO VEEPE L TE TN,

Za—F /U YEORFEELETLTEF /0y EOIER A
= AL B L UM HEEET b KRE (R LZ, ¥ /00
HEOMEHEFIEREVEFEMAAT TH > 7285, Ferds
NFLX % 8% L 72 1977 4E 12 DNA O AAHE 5 % 254 5
DNA Vv A L—AREEN, COEENF / 0rEp
EHTHD LMo THE SN, 2D, Shen
5%, NFLX % v 7-#f%84*5 DNA-DNA Vv f L — &+
X )O O3B LMEEFTVEREL LY.
Faedbx /o rEDPHITIE DNA ¥ x 1 L — ADMHEE
HEDBZRENZE L, NFLX THEALZ6MD 7 v EH
DNA V¥ A4 L —AMEERICKE S BEST 5 2 & % W
WL, 147, 7hL, 8fLod R AN DNA ¥ v 1 L —
ZNHT B EIC BT L 2 & QIS Iz L,

—7J7 NFLX O &5 LI it o wise & AR 7 & 4,
X0y OENEETHLDNA VY A L—AL FRAY
A7 =¥ IVOERIZLDMEEER X 0 v Eoflli

I

7 DNA Vv A L—AIIx5 A HEMEA L RIS KIZTT 6

PriEHIE D S8

(o)
R COOH
(\ N 'i‘
HN\\/,J CHs
R6 ICsy (ug/mL) MIC (ug/mL)  ICs/MIC

F (NFLX) 0.64 0.05 128
Cl 0.88 0.10 88
Br 358 0.78 46
H 461 0.78 59
NO, 513 0.78 6.6
OH 8.09 125 06
NH, 16.3 313 52

(E. coli NIH]J JC-2)

EBEORT FMEOR—) Y EHDOXKE) BLUF
oy T 2 27 5 v 2 AR Y TOICHEIC &
BRI S 212 S22 2 S IR OB
E RN R EABVAT [ S IV 3-IE SoNORIMIN N
oleDRH % HTHIRY, A by, BIRFMEICORE R
Hkx L7z,

NLFX 2BV TR A EFHF /0 V3P FHIE SN D —
FHTxurEORAEN - BITER (RHER, BIEiEE,
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e, N0, QT R, FHEMALY) BT 5
RELHO NI o7 SRS ORWEMZIKKT 572012
Bk L BERREBO A S = X LML B S 222 D
GEAMETTH U - WEDSHEATE TV B,

4. BH U I

NFLX O RSk 7 1o v 32 005 < L, R
WFgensE A, PUEiGME, PR A2 v, (RNEIRE, %44
PR C b o3 S NP Ik 4 L BISE S bR S %
O 2 BIIEYERRIC B 2 EELMEL S0 2 PRI
o T&7.

BUfE, HFMICHEEOMHE ORI, A#E8) 2 IS
£ 0 BEAF OB EE D 8 2 70 WA S (AMR) B O
WREGHEEMEE 2oTWah, /0 ryELFHNTIEZ
<, ¥/ 0 UIERE, SETEE o ritERER O S
WM BIMAERRBS TOMEE 2o TV d. ThH DN
WA R 2 FBPT RS OB 5 1 LB ORI T db % DSHHLIT
REEDORSIIER LT\ b, R AMRISER) 2 #H
PMREOWIEMEL RET 22 DA v T4 THH X
RO TWAD, HLLTHROBLII T2 Bbh s,
L72255 T, BURTIEFHREL OPIRIEZ VA B IE I H
LR OB BLE BIM% Bl C DS KEEE R BELE 25 C
W5, EIEFEHOHEEIZ L) * 0 v Er EORFOIE
HOGHEZ K HERTEDLZLZFH> TV L.

FEHER
FHPIE, AMEEERA SO TH 5.
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® F

Fu LIRS ERPTRE OB 12 1962 412 Lesher 12 & 1) A1 & 17z Nalidixic acid (NA) » 515
F o7 NAZGWMEICBIF 2R D 2R L, BICRBEAAE, BERAEDHFICHW S, NA 0%
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Study on the Purpose for Establishing Women’s Pharmacy Schools—

Introduction : This study focuses on the reasons for establishing women’s pharmacy schools during the pre-
WWII era in Tokyo. Considering that these schools were some of the few science-based educational institu-
tions for women, in this paper, a comparison is made based on the rules of the women’s pharmacy schools in

Method : The materials compared in the study were application documents for establishing the women’s
pharmacy schools in Tokyo, authorization documents for establishing private men’'s pharmacy schools, and
application documents for changing the school rules in the men's pharmacy schools, which were gathered

Result : As a result, it was confirmed that the acquisition of pharmacist qualifications and the role of a
housewife were organized consistently in the education policy and curriculum of the women's pharmacy

Conclusion : In the prewar society, gender roles were predominantly divided and very few women entered
higher education. Hence, there were only a limited number of science-based educational institutions where
women could study. The aim of establishing institutes to train women to become professional pharmacists
was also considered compatible with Rvosaikenbo, which in Japanese means that the woman can also become
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Tokyo and those of private men’'s pharmacy schools in Tokyo.
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DI, BFNROTELHEMEREOBEZHELET, £
DFEILHIZHET 5 EH 21772

(133)



ZHNRENFROBMICOWT, Bradgs L7
SFARRTIE, [EFOBZ] 7203 [EFO¥R] Hesh
TWBA, WTHEEEMEROYE, SHUISA T, 3
BT, [RE], TRl s, BEEK LKL
HEOEE P LHPEN TN D,

6] U < FRITRESD & 7z K F 3 H PR O TR R
&, BT LD 1FELVAERITHS. g, BPZERA
FHOBELFREBFORERE OWERROME, &
D DI EER AR OBEFRH, SHEFEOR L O
ERILL-H 0, EEZLND.

F 72, WPHRFHMEARO [FFH] Tk, SRS
IR L v TRERE], TRERLE] TR %
DRENLCHRBEESNTWAS. ZOMIE, LFHedfs
OB BB S N & L CHRET& 5.

M Chnzz L), ATIIgECld, hIERImIC TR
JiE & WAL BE AR WA Sd 0, AT O LT3
WA DOMEETH & 7 > 2 H R S Tw b, K
IZBWTh, ZFEFHEMFROBE B L CHERE
IZBWT, HHIRTEROIGT L REO T L L CokHEH
THELEWETHRR SN TWD L& BRI L 7.

RO R BV TIE, EIEEISEBAXRN T, &
MDOEEHE~NDOEFH T LA TH o2, KOS
WA HERAOBERB O RSN TR, BEME LT
OISR OBEKEEOF T HIIZL, TREER] &
OWIAHHI N TV, Lz oL S, —FHT, Al
i &) BPTI O RIS HE L Cld, RS & T
DHERENEELL, T, KFEEEMEROUE
RSO EEELITL TV Y.

LA FEFHEMFROBELRWERII BT, 4%, &K
FRAHEMPROANFHEOERE, FEBROMEE L EOTK
B BEE & TV, SR D EO 72 M0 N2 550
Wid BLENRDH L. T72, FOMOILT-HFFR L O g
MRt LB TH L. Ubh%x, SHOVFEREE L THRL
T B L7zw,
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Amrta as a Vernacular Name for Medicinal Plants in
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Summary

Objective : Although the Sanskrit word amrta was used in ancient India to describe any immortal attribute
of a variety of things, The Avurvedic Pharmacopoeia of India (API) treats this word as a synonym for
certain medicinal plants. This paper analyses the usage of amrta in Indian medical literature and discusses
the reasons why amrta can be defined as a synonym for certain medicinal plants.

Methods : At first, we pharmacologically examine the efficacies of medicinal plants considered synonymous
with amrta in APL Then, the meaning of amrta is interpreted as it appears in the three major ancient Indian
medical works—the Caraka-samhita (CS), the Susruta-samhita (SS), and the Astangahrdaya-samhita (AHS)—
as well as The Bower Manuscript (Bower Ms.), which quotes formulations from these three sources, and the
Bhavaprakasa (Bh), which is one of the sources of APL

Results : The description of amrta is then analyzed philologically. This word was used as a synonym for
Gudiici (Tinospora cordifolia, (Willd) Miers.), Haritaki (Terminalia chebula Retz), and Amalaka (Emblica
officinalis Gaertn.) in CS, SS, AHS, and Bower Ms. The description of the origin of Guduci as a medicinal
plant in the nighantu (meaning “vocabulary” in Sanskrit) portion of Bh and “the resurrection of monkeys”
described in the Ramayana both mean “regaining life” and are associated with the concept of “immortality.”
Conclusion : The description of amrta in API is consistent with the reasoning that originated in ancient
mythological legends. Conceivably, this is one of the reasons why API defines the word amrta as a synonym
for certain medicinal plants.

HPAHERE 55 (2), 136-151(2020)

BLAREASOHKEY | [AW] [ ] THER] T# ] TR

s

T LYY (amrta) &1, VA7) Y FEOTERT IZh72 BV, —#IIC (A% (immortality) | & 13,
ak [Bb¥al % EWT 2EFFERY mr OWF 55 IS 2ERT LS. ZUSH L T[R4 (longevity) J
mrta RGP DWIFETH Y, BEAD L VIEERFH LR L, fZBEVSHL00L LTHATIZTREET S

b5

)

L] [RED] [AE] [AILE G2 H8HRAN ][4 A

Key words : Amrta, The Ayurvedic Pharmacopeia of India, Guduct, The Bower Manuscript, Bhavaprakasa
LOHARIERSE The Japanese Society for the History of Pharmacy.

(136)

CRIEDULR) | THE ) T5el M) TR 7% &%k

TK 3

CENTEL, EAREHRELTUL [EES L] [ LEREWT Y. EEORTIE, TAYYIE HBEICD
bbb el b. EERLHEIZHT LT L) ¥ OEKERN



ALLTlR MArOEMTHLYXT 75
(Dhanvantari)®, v —=~ (soma)" ot K], Wi, 7,
R, UK, Il FEEANY — Tk Hwedbo, &
1amF? & KR ENFETHENBY.

HRA Y FYoBLTHD [V Yr—F (Rg-Veda))
(LTS RV)? 1I2BWTIE, Y x— 8V OERTROEE
Bt & SNBME Y — <L, SR 2 LIS X DIRA R L,
FaRIEIET I ens, [A] 2525b0E LTRES
NTwaY, ZoTtov—=id, 7o)y ERE—HEINT
Wb, F72, A4 Y FZRPFEFOVLEOTH L [v N —N—
7 % (Mahabharata)] (LLFW&5 MBh) (2B 57 40
Z1%, LBEROMFEO P THESNLTWEY. 22T,
T L 728 50 5 HEY R, BT LSo 7oMl 2 DR
OB RO DMK LIRS ) & o 72FIROKDT 21
YDL)HMERZ LD, MAIZFNEHREG I EI2X )AL
Lo 2 EPWEENT WS, RILEG A8 E 5|2
BRI LB A2 LI2LY, X7 7 v ) WHET A
)8 ANT-AFEERDL, BBILZLbRENTNS.

JFIEAABIZBWTH 72 F L W) FEEHwsTw
5. W FEEALBOBEMETH H/S—)FEY TOT 4
) ZET < (amata) THY, [A5E], THE] % &K%
T2Y. &5I27 A FIE, (B8] 5 Ofie, ik
K7 BB OEHET BB (nirvana) L FFIZHW S
Tw5Y,

COLH RS Y RICBWT, TAYZ En)FEE,
[RBE] ICBb D% BNER LTEROBITH S L &
bz, TNOOMEEIKRE L B THY SR TWEY, L
7235 TC, TAVIDED [ABE] L) BRNETIER
LY)2b0iMAThH, 72495 LEFENDLWTHEEDDH -
2 hA LhL, BIto AV F7—2)b - v —
53R (The Ayurvedic Pharmacopeia of India)] (Ll
THES APD) 2B A7 20 %1, 7—~5 % (Amalaka)
Emblica officinalis Gaertn. (s 54 Z7HF) 7 Ko —

F— (Gudiici) Tinospora cordifolia, (Willd.) Miers. (7
V57 VR oREEE L TBESTWRY. HiE I
L7 4 %85 (amrtaphala, 7 2 5 D X 9 T FE)
5, HREICHLTCUET L) 5 — (amrta) P4 TIEDHHN
TWa, IRFEIFAIET T E 13T OREEED, REREED
HHEMORFEFRE L THESN TV 200, ZOMRE
T 59D

ZITHR@TIE, HA Y FOEZIIBITLZT L) IO
B % SRS L, T L) BRI ) H 58
HEERTL. 9, 01, KmTHWL T L) 70N
BrER L TBRERLELTHVORL T LY 7 LI,
[AE] IS EHHLWDLDERL, EERPREL T,
Z OB, FEOEMMEM ST S, H—DFHIZBIT 55
L AHEMEFFGELRZ ST 5.

PIRFEERRDER

K TIE, SCHRF &) e L =P o a2 L) A
W ERA Y FOFELIIBIT LT 4 Y ORLBEGHT 5.
—KER LT, [F¥ I e dy— (Caraka-
samhitd)] (LLFWE5 C)Y  [Avany - Hresy—
(Susruta-samhita)] (LUFWs5SS) [Ty 2y —2 77
) 77X - e ¥ — (Astangahrdaya-samhita)] (LT
5 AHS)Y Evio 2zl RA v FERESELAL L
(Augustus Frederic Rudolf Hoernle, 1841~1918 4F) (2 &
DR S 72 [NY 7 — 5K (The Bower Manuscript) ] (DL
TS BMs) " & w7z A v FEKRES# L BMs
DE2H [F =77 =—% % (Navanitaka)] (LLF W5
NN) (Z¥ > A7) b CRRENAT 4D & ORtkiIZD
WCRGREIT) . D&, T4 ¥ L oRE
DFEF O ERTBENREZ M T 5. 1FLOIC, —KERD
WA FERERELE BMs, NN IZ2WTOME* 7
AT 5 (FD. 2B, BT -2V - Y2 —=FIIB1T
57 5 8 OREFEEICOWTIE, API 2SI L 7.

£ 1 ML Y F=REEEE N7 —5R] OB

SRR -5 JRILARA W OBEE
Caraka-samhita CS 2 AL LUk 8120 M, WELRZHS
Susruta-samhita SS 2 AL LUK 50 120 ALY, SRR ZIRD
Astangahrdaya-samhita | AHS 8~9 Al | CS, SS O#FEl2HD AHEML S E THEIRS 2O
The Bower Manuscript | BMs | 4 WALOWOE | 51 FEORERZEART 7N S Y, & 1~3 HITEHZEZ TS
Navanitaka NN 2 A LR I;l\/isi)}iﬁ .Zjﬁfjg;jb ;@Z;f;;&%;i% (e 15, 16 I

2015 4R BENZ M EREABEIR A TR R BRI L 7oL S0 b & ISR
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KImOBBIILTOEBY THD. FH1ETIE, £,
APLfRFEDREHLZMI L, APLIZBIT 27 &) & Otk
WZOoWT@m s, WIS, APITT A0 ¥ Lalflisn b3
FAREY) DR A B OBEZ LTI FiF 5. 28T
3, EHRA C NESE - HRIIB 57 A ¥ ORI
T2 2O00%ATHIRE ST 5. £3ETIE, —RERIC
BWTH A7) v FETREINAT L) ¥ ORBI T
WIZHHT %, H4TETIE, BMsONNIZBIFL T 4
Y ORLBIZOVWTE LS. HEETIE, APIOMARLIZD
WCTERL, £ZTOT7 LYY ORBIZOVTHNT 5.
EOHETIIHREZRL, HTETIE, APIIZBNT, 77—
XIART Ny —F—ORFEEVT L) 5 EBE SR
WeEET L.

1. APIICHETB7LUA

1.1 APIEERDESE

Kina D L2772 > T, APLIREEDEEHRIZ OV THE
HI D, APL &, A ¥ FEMNIZBWTTY —2)b - 7 x—
FUZH B R I O i B R 7 & DR R REL L 72
HIENEETH L. [1 ¥ FERTH (Indian Pharmacopoeia))
O REWIE, HEETH o 72 1841 4£ 12, William Brooke
O'Shaughnessy (1809~1889 4£) 2 & V) #i4e S L7z The
Bengal Dispensatory \232 (1), F7:, APl ®FFEH 11,
A2 FEAOEMEW IS 2 — kW 2ii#iE s LT
O'Shaughnessy 7% 1844 4£ 12 1 L 72 The Bengal Phar-

macopoeia and General Conspectus of Medical Plants™ 12

HEDH. BB, ZORRISE, HA Y FORFE S £
CHIRRIBIE T2, APII, 7—2b - Yz =50
Melll % 238 & 4 5 Ayurvedic Pharmacopoeia Committee
WL DmESI Nz, AP ORI OMREIZ B W TIE, A
W DERGHTIZ S 720, AR IE L CRBRBI S D 2
ENHIRTH o7z, FOoiciE, T, Y O %M
LRFEFGEER DL UENH 72D TH L. D L) IR
WIZBWT, HIHMELIEN A Y FOBUFHKBETH 5
Ministry of Health and Family Welfare, Department of
Ayurveda, Yoga & Naturopathy, Unani, Siddha and
Homoeopathy 75 1989 4E 1281 T X 7= (14 2).
E D%, APLIZ 1999 4F & 2001 FICWET* EA D 2 L1
X0, BAETIE, 351 HOMYBEE DY % £imo X T
P LTWaY, ZRoDBhs, T—<IhET Fy—
F=bEINTVS.

1.2 APIICHFB7 LY FZOEIMICONT

9, APLICRBEN T =~ T A ET Ky —F—D
HY L L TOREEFRT S (£2).

THE

BENGAL DISPENSATORY.

CHIBPLY

COMPILED FROM THE WORKS

ROXBURGH, WALLICH, AINSLIE, WIGHT, ARNOT, ROYLE,
PEREIRA, LINDLEY, RICHARD, AND FEE :

THE RESULTS OF NUMEROUS SPECIAL EXPERIMENTS,

W. B. O'SHAUGHNESSY, M. D.

ROFESSOR OF CHEMISTRY AND MATERIA MEDICA IN THE CALCUTTA MEDICAL COLLEGE.

PUBLISHED DY ORDER OF GOVERNMENT

CALCUTTA:
W. Tuacker axp Co., ST. ANDREW'S LIBRARY.

MDCCCXLIT .

1 The Bengal Dispensatory (National Institute of Phar-
maceutical Education and Research Pharmaceutical
Heritage Center. S. A. S. Nagar. India FTigt)

THE
AYURVEDIC
PHARMACOPOEIA
OF
INDIA

PART - I
VOLUME- VII

(Minerals & Metals)

First Edition

GOVERNMENT OF INDIA
MINISTRY OF HEALTH AND FAMILY WELFARE
DEPARTMENT OF AYURVEDA, YOGA & NATUROPATHY, UNANI, SIDDHA
AND HOMOEOPATHY (AYUSH)
NEW DELHI

2 The Ayurvedic Pharmacopeia of India Part-I Vol. VII

Bk L72X9512, APIICBW T T AU XX, 7T—~F
AEZEET Ry —F —1IRTAREFEEE L CReilsnTw
L, T—=IADV A7)y FNEORZEEE LT, 74
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# 2 APIICHWENT—<FHET Ky —F— DU

W) O & EH Amalaka Gudict
% (rasa) LEI L B R A I
MY (guna) T, b %
B98I (virya) B M
WAL O (vipaka) | H H
R IED, Y, at, T &,
o8 o | G | o,

# 3 APLICEHWEN/T—<TFHE T Py —F— DKL

B Amalaka Gudict
Sanskrit Amalaka, Amrtaphala, Dhatriphala | Amrtavalli, Amrta, Madhuparni, Gudicika, Chinnobhava
Assamese Amlaku, Amlakhi, Amlakhu Siddhilata, Amarlata
Bengali Amla, Dhatri Gulancha
Gujarati Ambala, Amala Galac, Garo
Hindi Amla, Aonla Giloe, Gurcha
Kannada Nellikayi Amrutaballi
Kashmiri Embali, Amli Amrita, Gilo
Malayalam | Nellikka Chittamrutu
Marathi Avala, Avalkathi Gulvel
Oriya Anala, Ainla Guluchi
Punjabi Aula, Amla Gilo
Tamil Nellikkai, Nelli Seendal, Seendil kodi
Telugu Usirika Thippateega
Urdu Amla, Amlaj Gilo

) %35 (amrtaphala, 72D YD XD mBFE) L¥y— b
) =35 (dhatriphala, FRORFE) BZEFS5N TV LY,
F7, SRy —F—1Zo0nTIE, 729 % — (amrtd) &
TLY)E Ty — (amrtavalli, 7 H1) 5 DE) %63k
FEELTHEITTwD, 5127 Py —F—%JHW72LJ51c
3, BT A RETALOLALAEY. 22T,
APLIZRER SN AT =< I HET Ry —F—DH v 27
U Ml SRR, BT —Fh UV Ew —FE BIUZ
DDA v FOMASECB T LMAFFREr T Lo/ (F
3).

2Bk, ATy MEDALOEFET, TAY Y
EVIHIERIIH I ANV ERbRs. IRE5D4
BiE, 4 v FofeRMo7 -2 - 72— FOEMRR
WMREZHIZEY, 1 FEFOHMBET ¥ X b2 5 IUE
EN7ZLDTHDE APTIFFHMALTW2Y, LirL, [
Ferb OB 2 R AR HHLIZ O W T oRERIE R S e

Ho 727 Z T API @ Hi Wi 5T T & % Pharmacopoeial
Laboratory for Indian Medicine & National Institute of
Pharmaceutical Education and Research (NIPER) (25
W, 2019411 HIZAPLIZBITAEFKEDEFRKEZFD
BB T 2R ELAT o 72, TR T, My 2 2
5, PIGmERICEREINL2) A MERELL. 2
DRPITIIF Y A7) v FPEETHE IS E T T
72, & 512, APLIZ BT % synonym % vernacular name
LIPARETHLEV) AELH D LR LY. F
7o, BEREICBWTIE, EREFNRMA,NS, APLICE
JaY% A7)y MEOREHEOME, [N—"T7 T T
# — 3 % (Bhavaprakasa)] (LLUFWES Bh) LIALOEH O
=AYby (nighantu) ZHPLLE L THwEHEWw) T b
Mol =y ld, A2 Yy bEO (R
R 2 BYEENY ghant \Z 4450 - AR % 1F B R RH
D uBOVIFETH Y (B & BT Y. L7zhsoT

(139)



=AY by Lk, Y ORFROREER IE L7 [REsd]
VR Bl N 2

1.3 BROBZILEIZT7T—IIHETRy—F—
T=IHET Ky —F =120V THMADOEZOH S H
ST 5. T~ I OFEMATMIIEETH S (3).
Wik WL ESEo o L, HRSEEIR, SEE, W
M, AL DL, EXBETORICHAYED. ZORE
WEHRTHRBARE T L LTIX, $EOLEY IV CL
FUZUMETHY, RV T2/ —VTHILERETE =
T WMHBET HN D, SEELER S L QIR LR 2
Horrah, BRBILEHELTH SR TWEY, $7,
T2 T = Y OIEYERDTF AP THET - T
- 5% =Y+ (Amalaka Rasayana) 2B\ T, HEHEHF
ELTHWORTWEY, 51213, 1 ¥ FH#&loT*
ANTHD, [FH—=F 77 h 38 (Rasarnavakalpa) )
ZBWTYH, ZoHIREShTVEY,

—Ji, F Ry —F—%, A FoeticBnTHEEsh

3 7—=<7hDOHE%E (NIPER Medicinal Plants garden
E R 8

X4 7 KFw—F—0n%L3E (NIPER Medicinal Plants gar-
den FHHEWH)

5, GUEEMMYTH L (K4, WTFZEIIVEOBE
bbb, WHRELOY. M EEREER)ECHL. EP
WEIIEEMHBETIEEA SN TV RWDS, BREICE,
ThAauA R, AFuA R, PTARIA T , NR
ik, B & OECHEME & v o 72 HER ORI R  25 8 &
NCW5a, SEMPNRER S LClE, PUBIRIRE, DU, #T
9, TR L, A LR, T LVF— Lo 22D
EFOoND., 20D, HLA ML A, PURHE, Pivo ) 7,
JEOREE, SRIEFRET B X OBUEEEEE A5 5 L v ) &N
&) %35).

2. HRACFNEZ - EBRICHTH7LU2OREMICEHE

EY BEITHR

2.1 NIV LDOHRE

AV FPOEXEOHB TH 72~V > Lid, BMs Dk
FAGTREZ L 722% Zhcdh 720, IRk L7z The
Bengal Pharmacopoeia and General Conspectus of Medical
Plants # ZR L CTwiv, TOFEEICIE, 1~ FRAED
FHMEW 72T TIE R, TErS 7256 ShziPizon
TH5s4, Fa, W, SRTESSERI TS, Ly
L, AV, FEZEOHRERIC, 4> FACE) RS
M7= Materia Medica of the Hindus % B L T35 K
FIZB2ERAMPOREL TNH6EFTELA Y FA
Efizzbi2k), Iy o EmwE™ 1260w Tiib
N7z, WEMIZIE, HRA ¥ FOESEZENZBNT, &
YAZ) vy PEETRLE SNEY A R . SRS
DWW, F4, B4, R EE Resmomic,
WA Y FOBEFEHICBIT 2 bR s TweY. 2
D7z, Ny Lix, ZoFEEE BMs OKENICBWT,
L OHFHZCERE LCEHMli L Tz el s s, £72,
ZOZEE, ANV LXMDY A7) v M
LY OGN, RS LYY L STRF OB E 5
fibh/zZ L 2 8% 5.

BMs OFEFREFEICBIT A7 29 71k [HFE (nectar) |
FE (14 OGO EIE (ambrosia) | LTRSS
TWwb, Z072%H, BMslZRLEN/zT L) ¥ 2 HATED
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Summary

Introduction : This article discusses the circumstances of the Shoshisha Foundation and Kyou Shooku,
founded and managed by Chobei Takeda the Fifth, in order to clarify the contributions of public services for
the growth of the firm. Chobei Takeda the Fifth was an entrepreneur in the Meiji and Taisho eras. In those
periods, the Japanese pharmaceutical industry experienced drastic changes in its economical and legal
systems.

Method : The paper surveys company history, memoirs, industry history and the annual report of the
Central Sanitary Bureau. Chobei Takeda the Fifth showed significant accomplishments in incorporating
pharmaceutical manufacturing for growing his company. His company later became Takeda Pharmaceutical
Company Limited, which is leading the Japanese pharmaceutical industry.

Result : The surveys reveal the entrepreneurship of Chobei Takeda the Fifth. He grew his pharmaceutical
business and modernized his organization in order to sustain the company. This paper also reveals his
concern about the reputation of medical merchants. It also describes that he found a problem related to the
technical capabilities of his own company, and how he demanded a new type of human resources for
improving the abovementioned situations.

Conclusion : The paper concludes that both public services are investments to improve the corporate image
and show that pharmaceutical companies are desirable organizations for highly educated, well-established
people.
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Summary

Purpose : This paper reviews the history of Misao Kawai, a proponent of the “National Pharmacy” modeled
after the postal office system had fallen into oblivion.

Method : In this article, the authors shed light on the ideas and life of Misao Kawai by studying his
curriculum vitae, petitions for the National Diet and records kept by the local pharmaceutical associations.
Results : Misao Kawai was born in 1867 and entered the predecessor of the Tokyo University of Pharmacy
and Life Sciences. He received his pharmacist license in 1887 and opened his pharmacy in Ueda, Nagano
Prefecture in 1892. Many people came to his pharmacy, the mottos of which were based on the Christian
beliefs of serving the community and treating everyone with kindness. In those days, prescriptions written
by physicians and dispensed by pharmacists (i.e., bungyo in Japanese) did not exist. To promote this ideal, as
the chairman of the Nagano Pharmaceutical Association, Kawai advocated a “National Pharmacy.” Despite
the rejection of his motion by the board of representatives of the Japan Pharmaceutical Association, he sent
petitions to the National Diet. In 1922 and 1924, however, legislators did not approve the introduction of a
National Pharmacy, and as the result, Kawai resigned as the chairman of the association. After his
resignation, he enjoyed exchanges with prominent figures such as Kanzo Uchimura and the third daughter
of Tolstoy. In 1931, at the age of 64, he was re-elected as the chairman of the Nagano Pharmaceutical
Association. He promoted bungyo at clinics held by the Ministry of Communications before resigning as the
association’s chairman in 1933. He studied the Bible in his later years and passed away in 1943 at the age of 78.
Conclusion : Although the idea of “National Pharmacy” was rejected by the Japan Pharmaceutical
Association and the petitions Kawai submitted to the National Diet were also rejected, these efforts may
have become emotional support to the Ueda model of regional surface separation (Ueda no men-bungyo in
Japanese). He had dedicated his life to Christianity and the promotion of bungyo.
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1. #
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Key words : National pharmacy, National diet, Chairman of Nagano Pharmaceutical Association, Regional surface separation
(men-bungy6), Christian
*1 2019 47 10 H 26 HHERC A < 9 0 1S CRIME S 7z B ARIER AL 2019 4ERIC B AHHICNEL2b D TH 5.
2 REPIL FHEHI&ICRE  Former Chairman Nagano Prefecture Ueda Pharmaceutical Association. 994-1 Kokubu, Ueda,
Nagano 386-0016.
B ORARIEREALELE Honorary member of the Japanese Society for the History of Pharmacy.
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Summary

Objective: To study the history of the Division of Biological Chemistry and Biologicals, National Institute of
Health Sciences (NIHS) focusing on the 30-year history of developing quality evaluation methods for
biopharmaceuticals and their international harmonization.

Methods: Information on Division of Biological Chemistry and Biologicals reported in the Bulletin of the
NIHS each year was analyzed. Approval information was obtained from the website of the Division of
Biological Chemistry and Biologicals. The guidelines of the International Council for Harmonization of
Technical Requirements for Pharmaceuticals for Human Use (ICH) were obtained from the website of the
Pharmaceuticals and Medical Devices Agency (PMDA).

Results and Discussion: Stage 1 (1989-1998) Twenty biopharmaceuticals were approved. The development of
quality evaluation methods was as follows, e.g. the replacement of a recombinant human growth hormone
and human insulin 2 vivo assay with a high-performance liquid chromatography (HPLC) assay. Structural
analysis of the oligosaccharide chain of r-hEPO, especially using fluorophore-assisted carbohydrate
electrophoresis (FACE) was performed. The ICH guidelines for the quality of biotechnological/biological
products, Q5B and Q5C, were implemented. Joined the Inter-pharmacopoeial (EP, JP and USP) open
conference on harmonization of biotechnology-derived product standards in 1993. Stage 2 (1999-2008) Thirty-
five biopharmaceuticals were approved. The development of quality evaluation methods such as mass
spectrometric glycoform profiling of r-hEPO using LC/ESI-MS were performed. The ICH guidelines for
quality, Q5A(R]), Q5D, Q6B and Q5E, were implemented. Stage 3 (2009-2018) Eighty-two biopharmaceuticals
were approved. The development of quality evaluation methods, such as rapid evaluation for heterogeneities
in monoclonal antibodies using LC/MS with a column-switching system. Harmonization with the ICH
guidelines for Pharmaceutical Product Lifecycle Management (Q12) was implemented. Recent topics of
research in the characterization and quality control of biopharmaceuticals in Japan, such as monoclonal
antibodies, are also discussed.

Key words : NIHS, 30 years history, Biopharmaceuticals, Quality evaluation methods, International harmonization
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TWwaY,

1988 4E121E, BAE MR 2 R F IV E v FHEAKIZDO W
T, O L IEVARB OWFFE MR 2. DNA 4l 4 s H
LCHEESNG F 8 7 BEESE S O R O %) 5255 8
R ORI (ba—~<rH A v X (HS) IRHE
W EEEgE) HiEE - 7210

4. NIHS - £¥EREL 30 FOER

1989 CERLIE) 465 A 20 H 72 &AWL I3 A W 5,
ISR E " (E D).

FEROME, Hh (198945 1), BlsEk (1991
4 7)Y ITER (2002 4 4 ), IHEIERIE (2006 4F 4
)™, )i+ (20104 4 H)™, BLHEEZ (GBEHHI
) (20154F 4 B)™ AT (2015487 A)™ 73H4 L
72, WA BEEH TR L7

41 B1H (1989~1998 %)

ARG O EMER B L OF OFHIEAT OB 56 Nz 2
RIS 2 M LR & PTG 2 54T L,
W EH SRR 2 PR SR AT T SR - AT 0 A R BRI AT
OMELZ L7241 B4 2 OUEI AR SRR O

KRE, HRVE BEEOBED S A7z BRI LEE 2 F
FWI T PORRETo 7.

T, MEREBMEH N T T v A (n vive
bioassay) #x4hFEE L72AEWEERIZOWTHEN LR llE
el oA A S L 72 & 0 BB % in vitro IR BLAER
AR ORBEORFEICET 2ME 2 L7z, & L
FhRVErRU M Y2 Y TRBEORFILE R T —
¥ OB LY EOME ST A5 To72. Thb
LA Z v MRERIVE Y DOEREHFEE in vivo bioassay 7
O 2 BAL AR AT T 5 2 LD OGS &
Brta L7z

4.1.1 FEBENA FEZESR

BIHNCE, SVEYETA AL A5 EE, BEE3
anH, WY X BEFOT) 2R v 2 HE 20
i H KRR S 7z,

4.1.2 HEYWEKOFM & REFMER T OME

4121 NAFF7 /0 —IC&UEEShBIERERZD

FAEL & BRI ST

4.1.2.1.1 ZEhHBREDZEE(LICEET 2R

1980 4R 1%, WA 77 /0P — |2 X0 Ak IS FEFE
[F] fy 2 8 ot > HE R Ek B iE DA HEALIC B3 A 98 (HS [
SRR L LC M T IAI ) =T v T o F N —
(t-PA : Tissue-type plasminogen activator) DIZHE)7: )
fifiFBRE DO FEATR 2. L, AL~ 0BG REPEIZ D
WTIRETL, SOICHBRRMA, EEpHREL L7,

1993 4E121%, Mz & b A v 2 YK % B 4 70 BE
ST OB L -5 R A v, HPLC #:1C & % grmillie &
in vivo bioassay & DMPATERFERR L 72", 1994 41213,
A2 v MEEARIVE D in vivo bioassay D& L
THAENE % 72 i vitro bioassay AV L, mEE
B LCORYMERE L™, 1995 41, Y
HOMEEEICHT AL LT, & MEERVE Y ORE
BRI OV T O EINIE 2 e L, R D @) 2 el
a7 L 72

41212 HBHEFINTEHRA

1992 4548 & > X 7 BEFN O FFE - B EFm BT R 5 &
BtG L, Mz e b=y AuRTF ¥ (rhEPO) OF#h
Z MRARIMER I 2 BT 28 N4 4T v v A FEEFFEL
720 1993 4F 121, WY XL LT l6HE R B
MEDLINE 7°— % R — 2|2 CLER R 2 17\, MO
WE RIS T T 2 AT o 227 1994 4E 3,
r-hEPO # e/ F vy a~ b 75 7304l L, %8
MORLZ 10O H 215 T, AWiG & W%
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#* 2 History of ICH harmonised guideline of quality of biopharmaceuticals

FHHA ICH#A FI 14~ ey (Lo
1998/1/6 Eigiigigizj/my—mm%ﬂ/¢%Eﬁm%%&> Q5C
2001/5/1 Eﬁgﬁ;g%;;;%;f—mmﬁﬁﬁ/i%@ﬁﬁ%@%&) 65
2019/11/20  TEHERDOTA TFA 7V RT AL 1] Q12
BOMBIMEE N Lz, FoBESIFMbEE W1+ ROECHEMERLOIHILELERE (7T X, FA

Youax N 7T 7HRICEBHES 28y B OHPERIHT B
L O ) THED 53HT % +hEPO O AT IZIE A L 72 1996
13, r-hEPO S5 O HESHER 70 0w B AFAE: DAL %2 H Y
& L C 8-aminonaphtalene-1,36-trisulphonic acid (ANTS)
TR SH O OGRS NS TR Sk B (FACE : fluophore-
assisted carbohydrate electrophoresis) % il \» T 3 ®
r-hEPO O/ S5 — > % fif#f L, EPO HESH D771 S hkik:
EENT 2 LCHRTH S & RR LA™, 1998
4E121%, HPAEC-PAD (high-performance anion-exchange
chromatography with pulsed amperometric detection) %
T, r-hEPO #E| D > 7 IVERMESH OFE G5B L U0V
BB OBITIENTH L Z L ZMRLLY. 1T
L7 FOAT V=A% ALk o~ b7 7 EE S
M (ESLLC/MS) % FH 7o S 1 AT ik o g7 % B
TR Wige % BiIda L 72"

41213 F-LHREOF

1995 4F & 0 i AR FG R B O R ER & £ DR S RAT B
L UBEBRIRAT 12 51T 2 FEEERTSE R Seim 3l & FIUH L 72 4R 4K
J3 57 B R R i O PRI IZBE S A e 2 4 — B L
725,

413 NA FEZELZEED ICH ®F/HH O FEI0EE

[ 38 i HL IR B 23 3% (ICH) ~ o A 1991 47 20
S E 'Y, 1992481213, ICH2 B REMS#H (7 5~ A),
BETHBEZC PRERVECOEBT -2 v ay 7 (G
E)™, 1993 4E121dNA 45 27 /1Y — HRESRORH I
Wonps# (150 7)Y, 1994 45 ICH /N1 7 7 R

) 1995 445 3 [l ICH |2 COE MR #EMS#HE Ck
E), &WEGOTIANALGELLETANAZ )T T VA
OFHIZ BT 2 ERSRE A, 1996 4F ICH4 (21 T o
INA FEIEG OB ORMEEMEFE CRED, [/ (7
v )%, 1997 [ (~ )V F—)P | 1998 4F ICH /N 1 +
FrouY—EELOGECET 2EMREH CREDD
b ARV

OGS, MMz DNA Ffi & InH L7zy v X0 BA
W2 2t O SR ZE B BAR D 53 HT 122 T (Q5B)
EHEWER ONA F 7y a Y — S B / YRR f R
) OREEREBICOWT (Q5C) 75, 19954 1 H 7
xRz (F£2). b, MEEM (QSD) BXUw AV
2%aM (QSA) A FI4 3 1997 FEHDHMEE - C
727 (£2).

F72, 1996 F121%, PEIREESR MR JICA Y0P«
78T, BN YR URMEY V7 O R E BT
WA 6 EMAT - 72

414 FFRITNEHL

1996 4121, MIEFIEHICHE LT, REMZEO A,
PR, ERLICENT - RELRBIEVBE 72, SHITH7-
L U CHIREEIEOERL S B IS O 2 LZEA A
LTk,

4.2 28 (1999~2008 )

20014, IL=7ATUV s MIBIAL NS A -
FAEEREEO—E LT, KitEEFRREIED IR
BWEE B & O - AR TR s, - PR B oo dl BRE O
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2R3 2 AW SEASHR MG S vz, R R A< B iy E
R RBUREAE 2 2 72Ny & — %GR, I
5 BInFEAFMOMIE S IGE o7z, Mg - AR TR
I, Y AV ARIEOEREL, AV Age
REBEAOISH BT o7z 72, N4 FHBE N1 F

39 —) OO EFHIEZE b G S

421 Hi-KEHE

4211 BEFHREERBORE

2002 PRk 14) 4F 4 A 1 H#fa FHIfa RS L5 A L,
AR BT - T & 2 BIE T IE AN RS, i
FEHERELS L OB HESRGICET 2078, HBES
i, BB s (R,

42.1.2 PMDA OHEE L EMRBEBOIH

2004 -4 H 1 H, MOZATBOE NS 5 E RS A5
# (PMDA: Pharmaceuticals and Medical Devices
Agency) 235 L, EWRBEAILI RSN (R D).

[G] IR | 2 B D AR FR R AT 12 B\ TR SR R A - TR 72
INA F RS GAR B R A BE 2SI 4E 3 H 31 H & %o
THEIEE N (£1).

422 EBNAAEER

20N, JUk 120 E, AVvEY 7TE, BER
A vy —7xu A4 GE, MEEERERRT 2
35 HAKRR S 7.

Ly ooy BIEESEGOREIREOR & 2R e L
ThIAV A TIIRFEEND € MUFikEDE /) 71—
Fdik, BLOe MAEEEES N R RE(UEL
Ly oy BRSSO MBI D T SNz REIC
DWTIE, RRDY V3 BHOBBEOT I 7 RO ER
HBEVIER) ZFL 7)) a - VEOMIE EES T,
BROAEIIERE Y 8 Boex EEM & LTHHET %
7o, &Y VNI EORBE R A A Y ERRE SN
1 FERELE LTHEI N

423 EYEZORFMEREFERETORR

1999 4 LC/MS |2 & 2 Mg Tk & 7 F< v
TR MAG DR EPO OFESHKE & S FE R 2 A8 0
ARG — VD IFRNTEE 2 M L 72% . 2000 £ 2 7 4 1) A
¥ F v (FS) oKEFEEx# L, LC/MS % HPAEC
A CRESHRR S 2 T L, EICT T VERDSH A L7273
VOV TH A Z EEBS 2 LY. 2001 4E
ANV AR RO EEELE B E Lo AV A& L
T, R)VIF LU I VHERE - X2 Wi BBk
R L7z MRy o8 B 70 7 4 — )Vl AT
R EESRAT & L C, 2 RICELRIKBI TORFE S » /37 BHO

m

6 ane,
[} Aef

o H &

IR 2T L 727, 2002 EF v €5 ) — LC/MS B L O°
LC/MS/MS % H\v>7-fsshli & > /X 7 BB GRS AT ik %
BgE L, NSO M e A e 38 5l K] - o0 4 SER o % fg AT
L7z FSZEFILE LTHY, £E7T XE HRE A 2
I T vRAI KDY oy BIEEEGORHE R R R
L% 20054E4 4 > b Ty TEERGHEBICL 5%
BB MS Z W 7247 F Fo~7F FREE, X OHEsH
BT E 2 B L, B 7 a— FUPuREmy ~ 8 g
PEEESE 5 o SRR IS A 2 & 2 AT L 2. 2007
FA A BIOA YR 7 Fu s HWT, MSB
L% U FAMSFEIZOWT, 73 BREVOMRIZBT
B MM E LY.

20084 A NVA YY) T T v AREIC NAT i (R kb
WE:) %EAT 5720052 mE LY,

424 NAAEZERZBEED ICH X FHH D HFEE

2001 4R1%, MEHEPET SN FEFRGOET
AT OFREMS / WEMEIZET 55 0E % DA ENICE
WCHEN. T A 720, FEFMENC BT A BUIRIZ O W CRRAITZE
%475 72", 2003 4£1%, ICH QSE OFEKIZ LT &t/ L,
T PR OPVERIZ T & HE SRS HES S &
72, HFHOEEGRIICBW T, & 87 BERE, N
TFRxy T T Wi, KVT2OVT I RS
WVERKEDS:, FEAELKEE, ¥y T —BAKE
o BB E DA E L 22, 2004 4F 11 A 1213, ICH
QSE #'4 FI4 YD AT v T4 LAY (3£2).

4.3 FE3H (2009~2018 )

INA GRS ORFEAS, SR L, FRICPURESE
FAZEAHEA 72, KREITIE 2007 FEOHFI D LN A &
BHOWERIZ, 47% 12 LB Ewbi, 0% APURE
e Vb Twz, bSEIT S NS F [EEE 5O =R I35
KLTEBY, F72, TOLIHPHAREREGLTH LD LiLK
EEFETHo7. LD >C, Ml - B2l - ARhERE
BT APUREIE GO T4 MEL OB L TwZEi
b, TN FEREGOBREE LT, BIRRAET
B 2mE - LEWEROH ) 75, WK TAREIIZ
HEmSNWIRO T2, $b b, FIRBERICH W 2 GRS
DIANAGEERLWMEMEROD ) F, & S IITHHIERR
BHROBRESETH 7.

431 FEBNAFEZER

3N, Uk 43 i H, g ERE RN T 13 d H,
FIVEY9mHE, BESME, MGy vy E4AME, 7
7 3 HEE, 82 M HA KRR E N7, FRICHUROKEE
MR 7.
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TR 26 4E (2014 4E 4 H~20154£3 A) 121E, 11 5
HOBHENET EHNA FERGPER SN b0
HZiE, FERRIIOREZ BT HRG 5 » /37 BHIES MR
1Bty X7 BESEW, WETF v 7 KA EHETRE
RO X HERDINA F I & Bt 205 A H T 5 dh
Hb&FEN T,

432 EHELKOHM & REFEEROMRE

2009 4R, 774 =741 27ua~ b7 57+ (Protein A)
THEOIANVAZ )T T v AFHEI~D NAT @G % 5]
L, 9ANVADKEEE YA VARFELEZXHITE S NAT
OFEP L ORHES 2 5012 L2, 2011 4103, Pk
BRSO SN R BRI & LT, 27 I/ NUH I FH
HbB L ORI BB R 2 0~ b 75 7 4 98
FHTHHIEZWSICL72Y. 2012 4813, BIooG#k
FLEIZOWT, B FROBEEBRINE B & L7zRBiC
ISH T B REE 2 AT L 722, 2014 4, PUAEEESEO
fie ELISA 2005 & LT, MBREHR SR HL L,
HREZ% ELISA EH B L 72, 2015 481, K%/ &
KRFEZHRPIG B L CERATE (HDX/MS) 12480, 71
TNF-a $ifk & TNF-a & O EAEHBN Z AT, FES >~
2N 7 B D UM S R AT O BABEF AR 2 4T o 7277, 2017
L, BB D VIR L W FE L 728 ooy EE
HREHWT, GEREBL 70 -4 A= ¥ FEOHE
ez Bl L, 2EEH B L OB OE W B L ORI DR
B 3T B2 WS 2 LY, 2018 4813, fF E4
fafisk s > 287 8 (HCP) RBREOEERAETH 2 il
HCP $iik o @t M-I T2 >WwT, €57V HCP & £ 5
VL HCP Hifk % F v TiRaT L 72

4.3.3 SAEFHMEEDEEETA

2009 4%, PUREESE S OB SE O 2 2 JE RTINS %
mnE - MR T A L EOBEN RIS A8 7 R B)n
2OV TN L 727, 2010 4E 2 AICid, QIO R 3E S dh &
VAT LACHET LA RTA R, FEIN T2,
QHARFIA VNIRENTZ T F A4 - N - FHFA »
(Quality by Design: QbD) 12fFE & 4% L Wik &AhhiE
AEND Lo TRTBY, HizZ b EaH il - EHE
WO EB S O EEMAE L TR, 2015413, %
BHATF P~y THEBLXCSDSKY 77 ) VT I By
WERKEEOWIEICE T 2 ERFRAIC 723 2 v ME
VERUC AR o 72, F 72 RIEMBASS BT % A RGUR T St
JEGHNY T = a VIZET A A K94 VEFREICHE
b7 2016 41, ICH SWESHHD Q2 54 7H 4 2
VR AT A M DO 720 DMEE O 5 R T R

L, Established Condition £ 0 i % BiG L 72™ (3£2).
2017 4E 1%, AT ONA F EIE I F OB K O
FECREDTRD b N D NEVERRFRBE I L, KRET
AOOLNTVLREEIC L 2RBEBITERTHL0EE
RIFEBZEL, HRBABREEFEZER L. 72 ICH#H
HAEy 7 UTHIRE N MI0 (EARBURL 3y i g
SN F— a3 v) OBMEEHEICSMLZY.
434 ZA—N—HREBELZLOBA

2010 4F, DASENZ BT 2 F BN A A B 5 O B 58
DI TT N RTIE T B 720 O Yol R FRBA SR X (A —
IN—HEX) HEAPMG S

5. & =

5.1 AN A FEEADHELER

INAFEEERE LCE T, E28, FI3MTHRES
o B 37T MEBE AL, FCE—T 7 v FT v 7iEE
DEFFIEIRIEDRBD L { 2o T 5.

HARER, =77 5y 7 ORISR 20 JH4EZ0 2
72 2013 4F 1 ABEE CoMs T, % 10 £ (2003 4F 4
H~201343 H) T, Fiedhax_zHFL LT OF
AV — MEREFRMTHRE (Fu=F—¥, TLrrvay
=X A T2 NVANT 7 =), QEEROPRESE N (
PYART), MO TOREMERER (X L LT
F ), OIEEREME (5 =EX<7), ©%3EMt
e vy —7xary R—%) OFENEEEEE (£
HENART) HHIFTNS.

B 1HNIRR SN T— 2 2RO EHESLOI, Hy >~
INIHETHD.

F2MTIE, MUREERROBEGNA V37 b 27z
FROMN VAR TRA T )FIRT, THY) LT TE
OB v~ T3, TICEBEIRIGEE N I A Y XA~ T
WEY L2, PP XTI, 20054E4 HF vy AL
VIRTORREZ, SHIZHEE) v~ F a2 whEE - SR E
L T 2008 E LA ETAR SN, EMA T 2009 48, FDA
T 2010 4R 12K & 72,

F3IMNIE, ®DENLY AR TIIMAT, =KLV T
NARREN. EHLY) X< 7, 201243 H 30 HIZH
5 F 7213 YED CCRA BtED ATL (B T M I
) SR TH oKD 2 E5%0 2014 4F 3 F T,
KA TAINEY >/ B & FZ/E T Al > 7 SfETH KR S
N7 20184 8 HIZ FDA 45 2 A A IEHR T % 1)
> 7%&E (rare types of non-Hodgkin lymphoma) THKFE &
N7 =R~ 7 b 2014 48 7 A BN BEEETOKE
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=\, 2015 4F 12 B ICiE3k/BehtE, 2016 4 8 A IZIEE
Mg, [F4E 12 HICiddi iR o % »0) v o3fE, 2017 4
3 HAC XA O KB E 21727, FDA Tid, 2014 4
12 B EE RO KR, FENMIIEREIC O W T,
2015 4E 3 Ho KA %1772, EMA TiZ, 201546 H 19
HiZ, BUEEGliz &G ABoBToRBL 272>
5.2 MEFHEEMTOES

521 NA A7/ —ICEUEEShIEERD
SAE{L & R E R

1T, tPA OJlfillE B O EER BB O E
BHIEFHEZ e PERERVESRLE M V2 VEFO
in vivo bioassay 7 5 HALFHRERIE~NDORBITO 720 DN
)= g U RERE R L 72®

522 HEHEFZ /N7 EHRHA

BT, MY VX BB DO A ESR
ARMEICEETHL I EPHHL TS0 L LT MK
EMERARE A VE Y (hCG), FAEEHRVE Y (LH),
PR R V€ >~ (FSH), HURER R VE >~ (TSH),
EPO, Hifisk/~vu 77y —yau=—jigEF (GM-
CSF), Hfizka o =—#l#H¥ (GCSF), ~7u77—
vauz—fl#HHT (MCSF), 1 ¥4 —uA{ %> 5(IL5),
JuvuF*F—¥ siraklryuiy—¥ JTuisAfr
C, ®/7u—FVHik&Th b 2 L & MM L 72,
r-hEPO # e/ F vy a~ b 75 73 CHrHE L, %8
HORL 2 10O 2 15C, AWiHE s W bk
HOMBMEZ @A LY, 72, ANTS# FACE % v
T 31D r-hEPO OHESH/ Ny — > 2 AT L, EPO BEEH O
5T %8V (micoroheterogeneity) % fE#T4 5 k& L
THEHTHALZ ERRLY.

52Tk, r-FS % LC/MS X HPAEC % H \» T M 64
A AT L, TN TIVERASE A& L7z 7 3 2 )V ARG
S TH DL ZHLIZ LY.

5.3 EREFAM

5.3.1 ICH

51T, Q5B & Q5C ASeifl & W72, BEIZEE 2T,
BB R—=% —%Bd7z QA Rl N+ 727 /10—
IS ESE GO AV A2, Q5D, Q6B bk
T A7z, EHIZQE A RIA U AT v 7412
L7z B 3WNTIE, QbD IARER S NS H7z 2 i B AT -
EHEAMOEBRH D OEEESHE L Ok Q12 94 7
47V HT A MIMT A Established Condition % @
SR S NARIE L (F£2).

5.3.2 ERHOEEEREM

B2HNIE, ¥y EERD RTF Ry T, T
I ST, R T2 VT I FOVERKENE, %8
MESRIKENE, F v YT —BEBRIKENEOREESHHANC
EL7 B3R, BEERRTF Py TEBID
SDSEY 727V NVT I R VERKKBTEOLIEIZEYT S
RN AR - 72

6. HbYIC

2017 4F 5 F 26 H [ 37 B 36 i & 5t @ AE B ZE BT (NIHS)
YRTY A THEHT0FORA~FEELELIRDED,
Binth e BET 5~ PRSI, £ <o NIHS BRED
EOMNTFZ. LT, FEIR, HHEXKHEOT 4 X
DINGETHEERICH 2T 14 794 =0 A - BWESHIZBUT 5
TRHETASE CWFFEAR B ATEEAS L 7 EIRS LT [ > 7 A
HA4 70y ] CBE L 1946 (BEFT 21) 4840 EHAT R

HOFEPSBELTE SICT0FEORE TORRZH
L2z &izo72% (31).

FIMNE, 11 EREEZ GO [N FRIBEICBIT 2L F
TR = AT ADMER [N - R EE 35
DY - ZEVEORR]T, [HETHRERLOME - %
SVERER )Y S ORTIR IR T WD 72,

JIPEIE, ICH #74 FJ 4 » Q5E OEEIZEHLET/NA
o B 3 5 0 [ S B 0 b S E O BLR & s L 72

NI, BESEEA & » 87 Bo Wik oS %,
%  EIBRERICFE R L 2200

HHO— NFARL, EWLFEORA 1973 FIZAFT L
AP EE R AS 1 o0 1991 4F 11 H~1997 4£ 6 H 125 1 =
EE LTHERLKBRIEEZTWT H28 T,
PMDEC T # 33 #& o 3735 40 & 24 W 38 84 58 o 15 B % Bk
W™ HEIHITIX, N A EHE O BFAERE ED PMDA
TOHP AF% T4FHY4 L7727, 201648 ANt &
BWIEE & L TAEWELTOME & —#IZ, DAEDO/NA
FEE G OB Z L LT E Y

NS0 10 Fx BET LHEE, AL L, BE
T HEBIEI D KA TRTWABUIRIZE AR, BpHiio
HEREDHN Y 2 THENOBEEE 25 L5, NAF
RIS A AT ZE D L ) — R & e & E LT
ZEpTEENLYTY,

F 72, EBEFAANCENG L2872 2808 & A28,
@ik KD ONBEREMWRZ B Z L BTFHRENL™.

B, AETIEFRLTWAWDS, 2007 FEEHL D, 51
DONA FEHEFORZI R E L TNA F &b O34
337 —) PHRIEVHEIIES>TNS.

A

o=y

£0—
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g

i B
R Hfi§ %88 T, JEPMDA &~V AT A b
ES G ILE T 7 =V T F 28— MEHERERS S
BYHOEMM R THERTHE T L2

F 7z, EWEERE - BETHE L, AR B
& OVE ST S i f AR E e T s (1970~2019 4F) @
ERETTHE T L7

HECEHN L E T

AWFFED—HBix, AMED [ 35 a5 B fI G - FRAGATFZE
HEIZL > TEMSI N,

FIAR
BIR 9 R SRR 72 0.

1+ &

Ak, FEHEOFANRRIZES D TH Y, EHILE
FanBEME AR O AN AR LRI OTIE AW & %
SOOI AZTEL.

ZEZX®

1) FRAMNE, Ak AT, ST, AT BN A
FEIES GRVEY, B4 M4 2, BEES) OFDA &
EMA TOKROF IO WT, R, 2019 ;47 (1) -
87-97

2) HAMEE, A W, SEHET, AHPTF . RS EEO 3TE
OFRPUKRESE GO FDA & EMA TOKGESY 4 I v 7 /RO
AIHE - AR OB FRREHIG. 2018 1 45 (4) : 685-700

3) Morimoto K. Study to determine if Japanese new
biopharmaceuticals were approved by FDA and EMA
authorities. Jpn J History Pharm. 2020 ; 55 (1) : 65-9

4) JIFRE. 3. AW LS. In: I (). B f A B
FTE AR - B AR BRI B A AR Rl P i &
FITRRS. 1975, p. 260-1

5) RRHEERE. SEFHHE, £, frd BTy (Bulletin
of National Institute of Hygienic Sciences). 1970, 88 : 153-
4

6) TH . EBEE. AW, fARBRETEHRS. 1971
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NIARE. SEHHE. AWy, i, 1972

90 : 168-9

-~
~—

8) [, fir BRI, 1976 5 94 1 175-6
9) [, LB, 1977 5 95 1 165-6
10) [, fisstBrpis. 1979 5 97 : 184-5
11) [, fidatBrpims. 1980 98 1 178-9
12) [, @RS, 1982 5 100 : S5-S6

13) [, Ak BkpTskyE. 19835 101 : 171-2

14)
15)
16)
17)
18)

19)

20)

W3S 0. SEFs. ARl R s, 1984
102 : 164-6

M 32 . AW s, A sBRprits. 1986
104 - 170-2

[f). AT s, 1988 1 106 1 149-50

[&. AT, 1989 ;107 1 179-80

Hrbv 52, SEfdch. W3l ArAalbRirdis. 1990 ;
108 : 176-7

FINEER, H w2, S, IR, A SR
1991 ;109 : 194-6

BINgek. sEpHcl, AWsmil. fEmRirdat. 1992 ;
110 - 150-2

21) FIEER. FER . A, #rE BRI (Bulletin

22)
23)
24)
25)
26)

27)

28)

29

=

30)

3D

32)

33)

34)
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of National Institute of Health Sciences). 1993 : 111 : 167-9
R RERPTERE. 1994 5 112 @ 237-9

[d). A BRI RGS . 1995 5 113 @ 165-7

[, AR EERATE. 1996 1 114 : 170-2

[, AR BRI, 1997 5 115 @ 222-4

HNER, Epads. AWdandh. EZESE S A E A
HT # 45 (Bulletin of National Institute of Health Sciences).
1998 ; 116 : 225-7

FONSES:, FARIE, WHEIT, JIE S, fEAHE, W
CIESE, A, & > 787 BV S BRI 7 1 08 L Wit dL:
R TFHIRZ v PR AV E C OJMHEEIC BT S in vivo
bioassay 7* 5B EHAE T ENOBITO /20 DON) 7— 3 3
V. BRIEEMWIZE. 1994 5 25 (5) : 339-47

A, HETAS, ARILEME, CHEL, BHEFR, WO
B, Ml BETHIRZ v M A 2R CEFIOREE RO
OOEREE L TOMBMEREAE s u~ b7 7 78 EER
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Summary

Objective : Potassium nitrate (KNOs), commonly referred to as saltpeter, was an important ingredient of
gunpowder from 16th to the 18th centuries in Japan. There were three different methods for producing
saltpeter, including “Baiyo-hou (3#£1%:)", “Shosekikyu-hou (f§47 %), and “Kodo-hou (7).

Methods : We investigated the differences between the three methods of saltpeter production by comparing
the crystallization of KNOs, conducting ion analyses, and reviewing historical records.

Results : “Baiyo-hou” was the original method for making saltpeter and was conducted at locations that were
restricted : Gokayama in Kaga and Shirakawa-go in Hida. “Shosekikyu-hou” was equivalent to western “niter-
beds”, whereas the main source for ammonium-nitrogen for the “Baiyo-hou” method was silkworm feces.
Using wood ashes to boil the soils from both “Baiyo-hou” and cow manure (ie. substituted for “Shosekikyu-
hou”) afforded KNO; crystals (i.e., amorphous powders) ; however, recrystallization and purification were
required, especially for the cow manure. The yielding of KNO; crystals from “Baiyo-hou” was three times
higher than that from “Kodo-hou”. Ton chromatographic analyses of the three different soils revealed that
much higher levels of NO;~ could be detected in soil using “Baiyo-hou”. Moreover, the NO;~ level in cow
manure made within one year was same as the level in soil conserved in an underfloor for 20 years. No
detection of K* was observed in soil using “Kodo-hou”, while a high level of K* was detected when using both
“Baiyo-hou” and cow manure. “Baiyo-hou” and “Shosekikyu-hou” were biological techniques to hasten NO;~
formation due to the abundant availability of ammonium-nitrogen.

Conclusion : Based upon experimental evidence, we conclude that “Baiyo-hou” had a technological advantage
to produce large quantities of high-quality saltpeter among the three different methods in Japan.
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F AR (NO,” BLUTNO, ™, MGHiSE), & 50wtk
AT VIRAFRE D (AOLAEE) 2388 e LCllEL,
bNzrax b7 I L0 =7 BN A+ VIRELEE
L7

ShEERN, By A= — (WEEA 4 -
LAQUAtwin NO3-11 & #) 7 44 4+ Y H : LAQUAtwinK11,
HORIBA) |2 X %40#7 b FEiiti L 72.

WETOMEEA + > NOy BLXUEH Y724+ KD
Wiy, UWFoOFETHIT LA $2bb, BRITE, &
HPVWEEETESLD WY (Ay v at A X 135) 122, IE
MEIZHg Il B EHITFFE L2, SHITHEEIK 100mL %
jJ[]X_ f’] 10 AR IR D R, Ak 275) T\

# 1 WAEEDSHIH 72 3D LI
Ve TG LA wo R
[ 1% S B A ER 2 T 5 200 SEDOARE DR T+
— A i A LT @}fﬁﬁktﬁﬁi@
B A Fifil B ORERA D+
(RS i (D | e Bt 1 AE~ B4R A L 72 AR

V29019 48 10 H$REL

O EEE LM OTIERAELIRT 2019 45 11 57K

D EHET S S 2019 4E 10 B ERIR

O SRARAEEUIAH] (D7 (b 20 DL EARH)
91993 4RI IS (EILTHAEM) ASFEBICRRE L 75531 %

D RHSEAE A GLAH O b o)

(180)



L72AHIZOWT, A4 »r7ux b7 74 —F720344
VA= —THNT L7z, KA K VIR, SR 10g 2
T2 DACHE L 72T i TR L7z

TPA DY TV E LT, o3 EF (6 HESERID)
ZIILD LT 2 4MEOMPIZONWTH NO; BLUK'
BEEESWE L7z, 6 FICE EIRABRCER R #IT o 11 THRI L
72T AV, FEF, YT, A K EENENETL
LCEREL, ChbE 7Ly —CHRILLzDHIERC
S5g #FFE L, U2 100mL ORFEIK % 2 T 30 4 R
WLTHE A Ay ou~ b7 4 —ETHIEL.
INEEFHNC, BEORBIUVEEFTOEDOHEIZONTE A
FUBERNE L. K44 VEEOREIE, WEMEE N
Rk 10g M7 0 IS Lo E s L7z

2.3 ERHVEARLE DR

Mrbd], Mg B XU TiAEE (CRIEHERAH) |
O 3HO TN & B EBRWREGIED &, B 1266, L
TR HECERM L7z, [H3E 13202041 H 18 HIZ,
(RS ] 2R3 2RI A & DR A #7513, 2020
E4H28HE6H28HIZENENFEML 7.

Thbb, RIEFLHDVIIERE SV (A y 2t
A X135) 22T TH S 4kg FIEFEICEIRE L, UK
AL &M Z 7z K930 5, R ik Lok, Al
ANTHEE L, fitK (He#Fc k2 [—FK]D) 257
PREEIZAEHT 212K 3L & I 2 TR OBME% 47 > THik
[ZFAK] 287z T—8K] & T238K] 26bEeTHIC
AN, SHIEKIK (7 2FE, By, 7 IDK) 28 700g
MAZTECHEIEL, FaeMme LTmE L7z BT mRL
TOLERKPOES L, MBEICANTRY, [—FH
K] B RSO, Bk E 3L T
L CRE TTHMAK] 2L 7.

—FE ZFOWAKEADLETCERIIEL, FHOMATH
AKEBIESE, BlOoWRELFHEICIYBRE 2O
/70127 % & ClMg L7z, IMESE T RIS E AVR L okis
FIC—ERE L TR R S &7, F72, BI5ko7
BB EOKE ML, METH 2T o7z 5
BE] BXO (WA RS TS 288 I2KEMNA,
REW % H\BLTHS S SICHEREIT-> TR T 1572,
B, ] b FEBRICUE L CAaEE 21T - 72

[Re8k] B XU TA ] CRERERAH) 55 Oh
ADERTIENO, & K L HINTE 2 2 L3Pk
B LCHIHLCW/ 22 s, LT AKO=I [H
T3] kDb 15% L m A7,

2.4 T—ABLVT— 28I

1D D VIFHWEROHIICE D NO;, BEIU
K'ozhthof+ 2 id, H—=%rTniibBnwiTs s
212 3 EOE Y R LIEZ T, ENZNORNEDS A F
Vg (mg/L) CTREELL. A4y A—=F—12Lb7—
Zix, PIglE = EERAETELL, BT LIZBEDED
ROOLNDLYE, 5EGH (ANOVA) 24T\, F45HT
& 5341213 Dunnet's multiple test THAT L7z, BER
DFERRFRA 5% KM (p<0.05) Hyér, BEAMIZIIHEED
HBHEHELL.

3. & R

3.1 FEEFEICHTIHAREE HIPEDOHAREDESE
AYAREE

fHABRICCFI L, AICACM S & shb, difty 2
A= VOB T (2200~2100 BCE) Y 7 hD/y
LA (1500 BCE) I2Z2ofpsiilizin, gy 2k
I OHE IR (saltpeter men % petermen) 1%y (trade
center) bFEMEL72Y. Barnum® (2 XU, fEAFIHICH
FTHROEVIRIE [T 4 Y E2HERLTOIHA % - 7]
TEEEND. ZiUL, IR ) T A RIKICERT BRI
AECBLZMBKSEFMALZbOTHL (K1), 2ok
AN & 2 PRBEVER 2 R L 72 KEEDS R ENC BV THIH &
M, 14 A I TERRGE E CEH H T O KEREIIS
D, ROBEXRLBTRERICHLTEZM -7 [HEEk]l R
15 AL IZIABRIRSFE 2 o 72 TAA k] 259 T L
TW"Y Al RETIEIIRERLIIEICS < Ofh
FERRASH D, L5 ORSAEEIIAETH - /2.

KNO,(solid) +ag=KNO; ag— 35 k] (1)

HETIZE 512, W. Clarke (1670 : Early English Book)
% L. Ercker (1540) O#EW LiFEZ27IH L, WMAx#ET 5
LizowTid, AP TETRSH 5 1 (dirt : HH1H)
& L, “--pick the tongue and taste like spice, and knowing
the taste of nitre you may be the better judge ", “---the
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@® PR R 2SBRIOT RE 72 -39 119 70 BEEL 12 £ 39.6m”
@ +& 606.5 & 2274kg
® RIK & 202 3} (=202 7F) 364L
@ — Y4720 DR 518 188kg
® 4] & L2a oA &R FHEIE 204 B/ 763kg/year
® FERE DT AT DA R 1,260 £ /4 47t/vear

"HEHE@~@IE, FEEEEA A [ R A REE T Lo O o o AR AR L7

PIHHO, LR T E2 AR TR L HETE S A I ER L
VIHHGWE, FEBSIHIE IS S 7z 1753 EOBEY L b st L 72,
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KEEEAH A

5) BFEO MICEMAZ L7 [H2ER 18- B30 18
m) | EHHRET A EILY, AR ELOW
FBENDTE T,

6) WO VICHWHEDIKDIFER & 2 247 OH I, 11
MICAIE T 5 2 L OBSICHETRETH - 72,
7) MRS, EHLE L COEELERTH 7205, A
W2 e oA - 72t Th 5 2 L 2 FIH

L CREIRICEET 2 2 LD RETH - 72,

B 112, AELICTEBRICHAEEEZ L TWATERD
IRTAZHE O N7 B RO &R L7z, PP Z bl
KO, T IIEOERINEFREL ANTEREL
7z.

EARMODLHIETIE, BMRA (18534F) IcES 1
LX) IZHET TORREPFNIED TEIFEVALE & 7%
D, A ORI L LCRATED 2L L 722", TR A ik
i, BINIZBW TR AL TH ), H - libll s

1 IEOIERET (EE) THEEIC [HEE] I
L BMAMED 2472 TWZIRT. 2 At DR ER D
(KHD) 2332 % (2019 4F 9 A RHBRHGE).

VB BRI O FEFRARE & BHRICHE L Tz BRI OREEE
BT, —FREIYIZHCY AT A 2 3 L C w72 2% x5 1
L7Zho 72,

£312E, bAEO [Hhukl [8EE] BLO [H
AEE] B2 AREOEN T LT,

RO CIE, i, 4 BTEREOERE, S5
WIMEFREN O RS L ] SEL 2
THECH A 285 L Cw2™, HARTHR T RICE S [
T DHE L6 IREEL ) TIIE ST 52 &1
nh. WAEELOOTIE, BERIZE > THEZIEEHE
TLdHozh, EFICLZLITECHAIEHRLT, h%
HN—$ 25 X ) I . (niter-beds) 2> HHSA & 55 [Hl
AEE] BN ETIC AR o728 ENn”. ZolEE, 8
BRI BICHARD 1@ L& LTEK TS, oA
LZOPEMD Z ERFHTE S Z L LIFATHEDN. 72
75, THARE] L EBAOINREE b7,
UL, DT oA+ Ui ofErs b3 sns.

MA ] &, MARRKBE LA ES 720 D/MNE % D <
D, TOFIHNE, ASLEWORIRE X FEA L, 5%
WZREPFTHED 2T 2FETH L. T RT7TVEZT
BERLMELRIEL DD, #IRIC L o THFRN 24T
WAL LT v THALE AR - RS, RO
3 BICHEEA 4 v AT S 7Y,

HOAE DR FEN R EEOHI T 5 FEHEIIL, 43k,
FA7 X, ZHICHELLEBOF v THEE A LT, +4
RIRGER E O — %) — 12 & B EMI 2 BE TSN St
R, MO L T TEERE LA
B LR R ES (K 2). Ziud [RA ] &
DTHELLTWSY, [ 2 13RI H 2 BN TO
RO BIE I BT 2 L FEHER L IO F 2R L7

# 3 DHENIBIT B AR 2 i A RGE L OB

A 72 % A BE T W 1 T BRI
e RTE M
it Ei;;%gT R () 15204 B ()
Wi - R - RS
A s KR
. EETCVORTOKIR ez N L R (8)
: (FEL - E195) BRI SO 0 3K v@ﬁﬂ' Wi - AL
(4~5 4£12 1 @) 1) 35 LTS
KT
- N IR -t - SO 1~3 4 PIHLEE (%)
(BRI O BEEE ) B BRSO BHEEICATE R - RS

0 3R LA

CREERT HICHI o T A BF I L
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THIZ BT LR A 4 2 ORI,
DOTH 5.

HY - kDY 8y - RTF FHROREFE (RE -
RER) X, DRENTT YR TREEFELRD, BILSh
CHLAEER - WER A A 217 B (03). AERL L 72hlE A 4
X, BERICK D BICE I TERT AL ) KAPIZRE
5. ZO—EOEFMBEICIE, HE H DK TOME
HOMEGAEETH), ToETHILICBITAL = %
VAT TTIE, 77 ABEHERE BHLHTRE) AEEZRE
xRy, Thbb, FEWHROT v E=T a4
NH,” 2t Fa ¥ V7 3 ¥ NH,OH, & %\ T HAEE A o+
¥ NO,” ~NEBRLT 202, 7 v E =7 EMED Nitro-
somonas X° Nitrososphaera J& 7S, & 512 NO, 7°5 NO,;~
NOBERALIZIE Nitrobacter 1& O 2O RS LHTE 2B -
T5H. IS OMILHE IZEFIEEROMBNI DL B 2 & »
5, BEHREHILT AR E LTHIEB SR THAE Y,

TALOMIPEERS I DY) 7 v B = 7T REE TR 2 M— D58
PRE LTI 2 2N S —EOME I, LA T s

ZFREROBIED 1

2 Al ofH & LR EoRE Y (L
TANOWEEY) . FHEEL 3 7) — XS 7@
(ZREA B, Eha— %) — THEIEL TREPS 1R
B S 5. SO Y — 7 FI21E 60 A2 5 Eiic
b, MKZEFCTEELEZRECT S I LI2L D HL
et SER L 7P EHEIEICIIRIREIRITE A E .
M o&E A A ERSNFETHY, RAIBIX
RO /OO FHERT -5 1) — % ENTIURT.

NH4+ g NHon i NOZ_ g NO3_

\ A )
1 1
PoEZPRCL MR ERTHERER (LM
Nitrosomonas Nitrobacter
Nitrososphare
Ca(NO3)2 + K2C03 s CaCO; + 2KN03

ETL &t Wa

3 7 rE=TEEROBRIZE D DM & A4 K
Jat A

M & bbb, BEIHEEH RO TGEL, 21252 T 5
WL, U2 Hi-o COEALH5 (cf — M%7 T A
AR O Escherichia coli TH1 30 40)". %72, MlE 0¥
Gl L WALROSE, AR, R, pH IHEE R,
L72hoT, HhEZII LD ETHMAEY ITHWSENS
TR SN D DIZHEL LD, T EZTREEFRED
AL B 2 M O Hghil & FRALBUSASHEE & L CRIFR L T
WhL7:DThH5.

TWA ] & TR 13, g, sk ok
My & BEEE & LIRS K TH L0, B [HiHA
Bl TIRES ARREORIREMAHZ L T2 b b
WMRPOEL, TAEY TEARBEN BN TRIFIETE
BOWFETH- 72", T LT, AEILICET 2 [HE
Bl IZRATITObN T Wiz, OPERN 2R E U728
Hig, (RG] CHWFELRT v E=TREROLHE
WEOE, FTLE BIOWLBETH-S7-2L, 22D, &K
DETERVFEH TR TERL Tl eEZ b5,

FRTIE, BRI 700 KSR E— KT Ok
HOWENSWMATESEIE L, ZIUIEZ LI T
TR LTz (A EE] #EA LGRS A2 5.
E4o [iFE (1854 48) O 121 [ W2
L IINREEY, ZONICIhERABS, T2, —
YBMOFEWI SR KL, POBRERAES TR, =
OrxHCWTHET | LHD. T, EEERO Thia#H
9] (1854 48) 43" 12 LU, TSRS E: & TIED 1A
WOHTIH Y, BON, BT OB2% %Rl H
BEC, ZOLIVRAZ LR ] L LT, bOEOH
AEFEIZOWTHML T A,

—7, KEORFILESEIC LeConte” 12X o TEHEE
72 “Instructions for the Manufacture of Saltpetre (1862
F) I E, 790 A, Avz—Fy, Fuqtkry (F
1Y) BEOAA RZBIT A WA REEZZNENTIH LD
O, IED P OAEROGHTICEL FTHFRSN TS,

LeConte lC L 2 vt A%2E 412, 4 0EIC
BUS [WAEE] 2212 nEk5I1I2F L7

WEFENOEZIZBWTHE FRREORIRE AL L
LS H O & IKOTEA % BEVG, B IR & BRI X 2 0F
SEEOHERE, STV (RIK) 2Nz % 2 &34 R
WBULEMETHo7 (F4). 01, HAMEYISHET S
TUCEER T 2 121E, W 2EPH 525, T A Ly oafFlst
T8 MH~1ETHAMEY S HETH L L s8N b (FK5).

HAETIE, BRI O MR A L] ZEEECEAL
7ehs, EHEE L abhol FEItmo [fA k] (1863
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F 4 pitm—ovonicBIT S A R

2B — AR 2 b & AL St

A LD & Gt B
O *- R BHE SWEe e (RS T Y EZ T REERME
@ HIROTM FHALAITE O AL
@ TR AL ORI
@ #H#H IR St & R
®

A HGE W% #E 2

THALHNE O UL - FEER A A4 > WP Ik

£ 5 F—uvSHETEI b WA RE] O EAEEIC > 5 $ TOHIH”

= W EOFEMH R
75 iﬁ,ﬁ%iﬁ-%ﬁ,ﬁ%ﬁ%g,ﬁ,wm%%ﬁtwg,%,ﬁ% 934
(1~2 8 = & zshm)
A =T Bk 1, K, EWoiEE, MR - RS ¥y 2 4
AA A JK - BNE NV - WBOREY, BEEBW S ORERKE # 2 4R
Jaq4ty (F4v) Bt IR ELVFIL, KEE R (SERIHEHEZPTS) 8 MH~14

£ 6 Wbkl [HEl 8L MARE FEEE ] ozhzholizs1d% NO;-
BLOK A A4 v O, BIOWEES ) 7 4 KNO; BREU=E

- e v NO,~ K* KNO, &

Rt GESE S me/L mg/L mg/10g n
FORTF fina e 970 +50 15+1 158 3
PN REReh 3,300 = 120* 1,830+ 56* 543 3
EE R R Hrag: 3600+ 6* 870+ 27* 536 3
AR WA EEE () 980 + 20 910+23* 159 3

V1993 4E, EINOEHIKIC X Y HH & oL & .

YA I D 2 E OB LM O WEREES S

FE 2 A TR L 72

S BRACTHINN 7 2 Bl s & 38 1) 5215 7 HEHE % .
*P<005, [H1k] %kl L CHBOBEILIE Y 17\ 5% KO EMBECHEEN D 2

n : number of replicate experiments

FEYVIZEIUR, TCDZ A, oW (FEHE: fA) 0X
RRZLT, MBS L YWHOPUIZEWT, el
HEALT2ELTEHNEL ] LHY, THEOWA
DTEZERENTE, boEHHDE, BN/-sHE0H%Y
HwTIhz BT 20KOTEOE O & ik
OWE LTHWADRZTE EREDIRZIZZLEICES SR
] ERLTWA, T RN INEED [Hi2E0:]
2 ] @ EHMEL, WA RCHER - B 4G
YD) ANTETHAED 23 2XETEEZVWI L
FRLTWAY. 20X )iz, FE - Bihz2#y 5 b)
EORE A TA k] oEg 2 HOREIC R 72852
bz, F7z, LARRAPEARHERO S O HHFIHT S
(EREOME N TH Y, A - FHESILEHERE L
THETH LB WBELTRELEZONS.
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3.2 WHEEA A OAFIHE

3.2.1 MHAREDHKRE

WA, 3TRD I B A SIS X0 A BRI RE2:,
FRENENOIBEIIEETNS NO, BLUOK oFhe
NOAF A ED L HITELL T D 9% MGE L 7.
WAREOHBERICET 2 EmOMERELE6 12, B
BAHTH L2 A O R OGEZ K4 ZFNEIURL
7z.
SEOFEIBVTES N E 5, FiHY Om I
Peo TRIKEMZ7: TRE] 2L, ALK EHAZ. £
oA, g, TR XU MHa ] win
DHFEIIZBWTHMHA KNO, DR EZHRMNT 5 2 LT
7 (M 4).
ZNZENOLORE 10g 128 LITH L 72 KNO, #5550
&L, FORTEE2HWA [HhE] Tt 158mg, 5
BE] CHEVE LT TV, hOoTHEAREEE

)



4 [kl (A),

[HaE:] (B) B MAme:) (RA43EEE) (© 12k5

dap SEE L 70 lR 71 1) 7 2 KNO; O .

AATEHIK L Y RED 2T 725532 1Tl 543 mg, 7L IR
WCEBICHAEE T L CW 2 RSRES (EED) of%
RO+ (BEEIIA) T586mg THh -7z, 7z [hA T
DR E LT 2SO TIE159mg & o721
BRI 1 4E% 20 THE S L7 AR 2RI, 20 E DL B
il L TWDLFORTLEFLNVONO, &6 I LD
birolz (£6). 2oz &id, [hA RS AEER O
WZHATED 2T HEE S84 18 L TEER S 2 DIZHER)
HTETHLZEZRTHDOTH 5.

3.2.2 1O NO,” LUK BEDHEIE
3ODWATEY 2BV T KNO, OfEEAZNZENE S5
2zl ds, INHORIZETNS NO, BLOK B
RN L7z, ZORE, [E#EJ L5105 NOy O 1
F L RVIE, FORTLELD S 3IFENZ E5bro7e
(P<005). %&dB, FORTHIZEK MELALEEHEENT
WRWOIZK LT, [8H8%E] BLO ARk (43
JE) ] oFTidwdnd, migEo K 2t &7 (£6).
(A FEd] TIENOy A5, KNAFE L LN LVo
BETHo7/zZ bhn, [REREE] LELL, RIKOZER
w22 C KNOs M fri S5 Wik L S 7z
L2 L, EBROFEBRTITFEAENLA S D KNO, # it bid
3@%@%&@7%r%l$f%é Ehbirotz. Ih

M LA G R ROPHEMEN EbOTE o722

t#%@tft% LT, FEREIZ, NOy DA
CEORT LTI, BOROBEPESINETELD
WX LT, NO, igEEA R [Biaik] % A md (F
FHEAE) ] 1BV TN 248 1E, BEEEL, Mo
RER (TELVT7AR) Thol: (4B, C).
ENENOLIEEINLEAF IZDNT,
< N5 T 4 —FEE F TR AT L 72
FREX5IRLZEL D12, NO,” DAk b CI7 % S0,
A c& 72 (RM5A~D).

(A mdE () 2%, Mo HI2NO, 44+ > %
e TE 2 En s, HEIEY OBRBESEMADA 4 ViR
G2 5HBIIOVTHMET L7z, #REETITIRL.

1470

FIRZ MR TBIMSND M H o 72 C I, I
ORI A ICHE L TI3HBDONO, 4+ & Eh T
(BEZEZL). —7, EROT, FlLICShH#IEB o
NO, &, ADZFNE L TLH 20%RE &Ko 72,
ORI K IZOoOWTHRBOLN (7). HEIEHGE
ORIV L7z GEMZ2BEEUTA) HED S
LA (ERROM ) 2B D 25D, IO nT
NO,” #MIELAZE A, ACHRT2MHEE2BALBEED
(P<005) NO,” A TE 72,

Db o, SR A6 RS ofRAETIR
H LN, HEHO D HIZLEO NO, & LH AR HEZR
JETHDHZ EDbh ot

3.2.3 [HEHEX] THVTHRMEh 3O NO,” H&

[EEd] 2L L2BRHC UL, BELOFICIEEOH
PAMCH INEFE L Nz 72, IWEFEIZFICIEFRT S (&
VR T NEREY) ThY, TolEilicbex, s8N,
VN ES ANz E ENDE. O L R WA E LTI,
A BT 720l EDFELE L HITINS ZMITH TR
aLf” BB, 0L niEwE [HEK] oFicAh

HEPH o722 &%, HELOWATED WIZEE 25 b H

WD EHTE (201946 A 10 HEH).

R RE UL, REAEAR ISR O NO,™ 2 EFE T 5
Whw b [T 7id 2 2 EmenTwaY,

22T, FEFZIELO LT EEEICHV - —HORE
WINZOWT, NO;” LNV EBIE L. Zed, k250
I, AF 2 A= — 2K BlBEE (BAE)
R 52 DERWERS VR YR EOBA U h%

CEINLZEDS, AF a7 4 —HI2LD
HeFR AT A7z,

REFRSITIRLL.

(B3890 | O E, H5VIEAEILTOR XY #HEH
SEFEFIREOLNDL IEFRT I VIZIEEIERED NO,”
MWEINTVWLIEPH L. TAHVIZEENS NO;
X, FEFOZENLD LTHEEGENT 2B, [
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A uS/cm

C MS/cm

1.108

Cl-

8.942 NO3_

13.440 3042—

! 1.129

4.734

9.121

13.459

- 140 3.545

5 [ (A), IE#E GEHKEE) ] B), MEEE CHERFEZER )] (O, BLU MAEE] ((RARHMERE) (D) 12
2T EINLEAF U FNEhOL 2 A Frr7ux b 757 4 —EINFLTA F Yo eiTo 72,

7 WROBESMFICBIT S KT BLUNO, [ 4+ ¥ 0%l
HeAL SR NO,” (mg/L) K* (mg/L) n HeAm S
A 710 =66 890+ 77 3 %y 1 AERTHERS L 72 HERE (ol B e )
B 170 = 29* 3801 3 BRI LIS S A2 HERE (FHG L KRS SGERST)
C 970+19 910+19 3 FFRIBIE S N HE R
D 1,550 + 25* N.T. 3 LTAEDLEHERE L T o 2 0k < HEIR GRAE SR

7= FId gl = R A TFOR L 72

*P<005, HHAHMEIE AT b/ A 4 ViR EIEEICHHOR EERE 21TV 5% RiliOERARTHEENH 5.
FAED S 1 AEMIFENE S 7 HEE IO LA EED O S N2 HE.

N.T.: not tested ; # : number of replicate experiments

#iE ) B AEXE, HELVIIEERD 2BV THEHO
FEED R, 45 FUIZDOWTNO,” ZillE L7228 151
mg/L DIRIEETH 72, WA THOEETH L7 T DIE
(Y=77) IZD2WTHHHTL7zA, NOy EiT e ALK
HTELWLNLTHLI EEbhroT,

AF o ou<x 7T 74 —FEI LD IEA A V5
WrdfTo 7258, 3EF (M6A), 7y (MB), B&
Y ~<77 ([C) I2BWTCl, NO,, SO, PO e &
DA F BB SN, TN HIRETE LW

Bex b A 4 b sz (M6A~C).
INSORWZBIT L K A F VREIZOWTLHET
WE L2 2 h, EHWICOWTEBEIZIES XI55 D
DD, FEEOK A+ M TE 2 (£8).

3.2.4 BEDEHRDNO, RE

WhWL A AHOHROEREL 7% 7 7T DFEIZIENO,”
PEEINTVLEVI LD bRro720T, [Hidk] 128w
TELHERA 4 OMRIFEEEZER SNLEDHE (W13
HEHHRDOI) 2B 5 NO; 44 ¥ L)V e CTHElE L
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F 8 HEEICBOWTRIMEN A FEM T O KB LU NO,~

1+ v E&

wl NO; ¥ NO, " K’ .
o g me/l me/L mg/L !
EEES = 318 ND. 2830170 3
THY B 541 N.D. 2100+82 3
Y=Y B 04 N.D. 150082 3
AR £ 151 ND. 1430+94 3
#gE AY — 08 738 520+ 20 6
73 BY — 382 N.D. 79312 6

K™ 7 — #1398 £ R R L7z,

AT vruax b7 —EICLDMEL .

*P<005, 4% N O%EE LM TH B EMRE 1TV 5% KO
fERBECHBEEND S,

Vax® v~/ RBERRLCEBESICTAY, 45 )
(3 T LR AT B T o0 11 R L 7.

DAy P EEMELLCIEY, THY, YVITDOFNER
DA F VIR L7z

VBEOEIT, M NEREZ P LHEYZ 72D TH 5.
V4 LBEOE 1:1) ICEEZVDICIEFEMA, 40 HH
FERE sz LA (2020 4 2 1 & 0 BEGA).

7 : number of replicate experiments, N.D. : not detected.

7o WEREFRITERITIRL.

(B8] EBRICHWBOREIL, BTN OEEES
PHFEINZLOTHY, ZHIZOVWTHELZEZA
NO,” it &9, b HITNO, A 731mg/L & Fh
TWe, COFEQHEZIEFLEHICHICRETLANHAE
FTHEHICE, NO, EHEBRFELT & %) NOy 254
300mg/L &FNnT\wiz (£ LK6D).

AFroux 7774 =R K B84 VT AT
AR, BEADPABRO IO NI 7oy — 21, L
PR ORE T CFORT L ERUBEA + R E 2> T
BY, NO; NEHICEMET LI LIS L W AATED 25T RE
ik s ez 6N (M5 LK6E).

A4V A=F =128 K B TlE, 5E4hHE2E8
TAHEDLTRICHINT A2EMICH 225, ZOMICITEEE
RO b o 7z,

nB, BOEIL, FEELZLOTH->TH, BHEEHODD
ThoThH, FHEMEE R ) RIRIC X ZHRIT—L) 2
<, BENTOIENIHEL TWB I LSRN -7,

4. % =

FRED & KEDTHEI RS 2 8T, 1 A7 L56ET
3 13RO D Y EH S, BN TIE 15 i H 2 A 20 S
AOBENIGE 5728 SN pY. itz B 20T
OAEEX, DAEO Wkl EREFETHY, R
FHANE, ddr WTE, REOEE, &5 WIEAEEO LA

BAELLIHCE (=#fh) ZEEE L UEAEEYIT> T
Wiz, =T, A EE] S, [HhE]l o e TL T
FOEBE»SHESHEATEY, BRI, MaxE
B CAETELFRELT, INPERTHEDOL L)
Zmolz FALEGRIEM S, Wt e B E AL
Lo Vs, KRS % B o 7280 25 2 1 7 < R
RICBW AR EO A (A %] ORSICHE %
P72 GETE L. FERIZ, 79 ATIRAZZIT L
(RS ] 2 T LRREEZIT-> T baE
TlE, $HEITN B 2 KR FotthE fiviz7z0, [
ELToXEER] ORI EEOZ Lhs [k
TOLTHICEBICEA OGN EZ LI LN TESL. £
72, bHEEORE, MiEE £ L7z [k 254 <, [Kid)
12 & B ERBIICIIR I & 2B RGSH D, bods (8
fal, [0, TRl T L 2ETH o722 & h bk
TEIWINZ EE L 3 e o7z, FE SUzRBEO DY
Eld, Kfak ) bHREZO [#f) REETH - 727,
WINZ B 5 [t T, 2~3FE0RTHERR
RBoTay 7 RE Ny )VEEE [HaHlICEE] <&, A
JEURL 2 3RE L Q. BRI, EoRFT 215 TREZHY
HSRENCZT. ZNSK L ThAEOE, — k7%
FRETH [EHRA] THES LTaWwEMELORWEKET %
bORBMETH 72720, [HTik] ThoTHIERE
HV RS A R 2 FET & 7
HHETIE, KERLHARENHIL SN, ZOFTED
oD%k o -0, EERAO 16 L HETH L & &
M, S HIEERIEN 7 16 A K 0 & A E D)L F o
7o, —RUC XU, TJosb L R (—BEh) &
ET D EENEILE FDOKREDER A BN ST EZ S
NTHH?, 20tk AL TR EoIcswT, e
BBICE LT R 2%t - RILEICZOFES—SUH
o7,
DOVETOHATREDOEE D IS LT 3D K EAERA
SNTzAs, OEHRLON [Htdk] Thh, $H51-o
AAEIL - BB TOAERS N [HaEd] Tho7-.
FRICTEEEFEASEA L 72 & SNBHIND [hsA EE:] 1,
TEFOMAEWIC LD ST 7 VICER L2FHETH Y,
TER A A o HERS 2020 % WG & JAE 3 2 DV L 72 A3
WaFEThb vz b, BRNGETIE, RIS SRk
(B DVIZEERE) 2, HRTEHREALCTRIRE L, 4F
SN TICT Y= TRREF ZIRAL L THilR A 4 > 4k
EIRBICEO 27200 TRKPBEENTH S, ZOFHEIC
BOTHARENTHEICR 2 E T, BudOTIE1EDA
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A uSicm D pS/cm
.o
.0 1.706 1.2 1.707 — 1.169
E —LTe 2.533
- ? 14 4.6831
6.119 Noz—
soa 2
13485 3 13.588 3

B E
N D.Dl L

- ~ T8
oo 2.6;1705 2.284 b =0 43
L Lof 3% 3.8 1 1

5191 1.888
- . 0
8.99 2 5. 951 2

6 FEFX (A),

2o DN
7
O
£
i

7Hv (B), ¥Y~77 (C), ®#N¥k (D), BLUEDELLLREGLEELLL WHHK) (E) &2

et 3 ZNENoFEBE2A4 L+ 270 NI 74 =B LTA F o xiTo 7.

ThY, [HEE] ICL2ENN20FEF A7V THLOL
R L CTHORED T E MM 2Tk w5, AW
BT, A RS CRERE) ] 2B 2 1EICDH%
WETH->THNO;, LVit, FORTT204EMUEE
R Lo EFBRETH Y, FHHIHIC NO,” %ERTE 5
FHETHLILEFHFHTE, ZoRFREIL2L, ER,
BREEVH R, BYYRE 2 E ORI R HICHA TV Z LIERE
IR CE 5. FEBRIZ, MEEERZEL T [Wa Tk
O E L7z THEREIED | oMoty 5 iFEiE <
&, BRI T YESTREDSH o7 WHEOHLEICH,
WM R e b E REZ R CCT LA EES TE 2

MolzedHdY 1L, BEICMAEW SR D 52t
TR TH Y, T TITITAEEA 4+ e En, AR
WEDUREL %2 %, DHET b FROBYELI B TR A
FEDEASNED, FHAIH AR L WERHCH 5
510, ZOFFEEFEE Lro2". UL, BB
FWRHEDERGEDOS O LR T H2EE L, —H Tk
LARRIZ BT ARRERR D THELIE L LT
TEENTWAY 2L QB L -THRESEZ SN/

AR BT 5 3O A EEDFERUHTE, S, b o
&L L7 R (R Th B L L7
XL ®IZ, KNO; HHUZHE S 2 13 TIZH A B RERIZ,

(189)



[Hi#81:] T3 A~5 R0 LT, ARE] Tl 1~
SETHLILNS, [HARE] OLFPENTHD L4 2
SNz Lo L, [H#E] CREFEZET L) ICH#K
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Summary

Objective: Early in the Meliji era, Zensoku-tabako, the brand name of “Asthma Cigarettes”, were sold at
drug stores in Tokyo. In the product’s packaging, there was an Asthma Cigarette [C1] insert on which much
important information could be found. In my study, I analyzed the contents of the Asthma Cigarette package
insert. The objective of this investigational study on the use of asthma cigarettes in Japan is to examine the
transformation of the pharmaceutical system and the Japanese Pharmacopoeia.

Methods: I used the resources of the National Diet Library, the Medical Library at The University of
Tokyo, and the Pharmaceutical Sciences Library at The University of Tokyo. The digital archives in these
libraries were especially useful. I also examined the biographies and literature of the people involved.

Results: I obtained a package of Asthma Cigarettes made by Koreyoshi Ogata, the second son of Koan
Ogata, a famous scholar of rangaku (i.e., Dutch education). The third son of Koan Ogata, Koretaka Ogata,
wrote the Asthma Cigarette package insert. Kenzo Kobayashi manufactured and began selling Asthma
Cigarettes in November 1881. In 1886, the first Japanese Pharmacopoeia (JP1) was published. Cannabis indica,
which was included in Asthma Cigarettes, was listed in the first edition to the fifth edition, published in 1932,
of the Japanese Pharmacopoeia. Similarly extractum cannabis indicae and tinctura cannabis indicae were
listed starting from the third edition of the Japanese Pharmacopoeia.

Conclusion: The Ogata brothers and Kenzo Kobayashi are credited with the propagation of Asthma
Cigarettes. After World War II, traditional politics, institutions, and society changed dramatically. One
change can be seen in the sixth edition of the Japanese Pharmacopoeia (JP6), which adopted an American
format. Cannabis indica, which had been used in cigarettes and listed for 66 years in the Japanese
Pharmacopoeia, was deleted. With the enforcement of the Cannabis Control Act of 1948, the medical use of
Cannabis became prohibited. Though this act still remains in force today, thereby making the use of
medicinal cannabis illegal, it is noteworthy that cannabis was used as a patent medicine in Japan 150 years
ago.
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HETIHBEVORFETHo 7. W HEEIIEGCHES Y
AT WNS, JUEDVLT TR L7272 7L 12k X PHEE
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LML pOBERD S-S Bbins. 1911 (G
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HG OB X E O MBI B2 HEFE -5 5 D12 L &9
EREA BRI EERL 2. 20T, ERASHT LM
FIZLBLA BT, 1875 (WG 8) 4 10 HIC A4 L4 9
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Summary

Objective : The incense, zhan tang xiang, first appeared in “shén néng bén cao jing ji zhu" (502-536) and “xin
xid bén cdo” (659). The description of the incense in the former literature indicates the origin to be an oil-
containing resin that exudes from the wound part of tree, and that in the latter literature indicates the origin
to be a decoction of the branches and leaves of a tree resembling a citrus tree. But, investigation of the
original plant(s) was not performed until the Ching dynasty. The author investigated zhan tang xiang to
clarify the plant from which it originated.

Methods : The investigation mainly consisted of reviewing Chinese herbal books. From the plants considered
to be the origin of zhan tang xiang, concentrated water extracts were made by the method of “xin xit bén
cao”. The odors of the extracts were evaluated by fragrance experts.

Results : The high priest of the Tang dynasty, Jian Zhen saw the trees of zhan tang xiang on Hainan Island.
The characteristics of this tree, written in “tang da hé shang dong zhéng chuan” (779), suggests that the tree
is Murraya paniculata (L.) Jack (Rutaceae), and the characteristics are in accordance with the descriptions of
“XIn xit bén cdo” and “bén cao gang mu". Therefore, the original plant of zhan tang xiang during the Tang
dynasty (i.e., Heian period of Japan) was M. paniculata. During the Ching dynasty, “zhi wu ming shi ta kao”
(1848) wrote that Lindera erythrocarpa Makino (Lauraceae) is the original plant of zhan tang xiang. Modern
China supports this opinion. However, this plant does not resemble a citrus tree. Accordingly, an experiment
was carried out to determine whether or not the extracts of M. paniculata and L. erythrocarpa are usable as
fragrances. The extracts were made using the method of “xin xiu bén cdo”. Both of the extracts have a
sweet scent and their five fragrances are very similar. They can be used well for incense.

Conclusions : The original plant of zhan tang xiang during the Tang dynasty was M. paniculata and during
the Ching dynasty it was L. eryvthrocarpa. The extracts of both plants have similar fragrances and are usable
as incense. It seems that L. ervthrocarpa was used as substitution for M. paniculata in areas where M.
paniculata did not grow.
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From the Year 1422, Town Hall Pharmacy Still Working in Tallinn (Estonia)
— The 598-Year History —

1, %2 : 3 ) 4
Jun Okuda™*, Kazumi Kawamura™ and Masahiro Ohsawa*

(Accepted April 8, 2020)

Summary

Objective : The Town Hall Pharmacy in Tallinn (Estonia) has existed in the same premises for 598 years.
We studied the history of pharmacy, and clarified the reasons why the pharmacy has such a long history.
Methods : In 2018, Aarn Ruber wrote a book in English entitled “The Story of Town Hall Pharmacy”. The
authors of this report (K.K. and M.O.) visited the pharmacy in June 2019, and obtained the book. J.O.
translated the book, and prepared this report with our photos.

Results and Discussion : The reasons include the following 4 items. 1. At various periods in history, the
right of possession for the pharmacy has been decided after negotiation between the city office of Tallinn
and the pharmacist. 2. The semiofficial pharmacy is located in the north-eastern corner of the central plaza
of Tallinn city. The pharmacy has been frequented by many customers through the years. 3. The pharmacy
operated in business for 328 years from 1583 until 1911 by ten generations of the Burchart family (German
family line). 4. The successive pharmacists of the pharmacy had strong ties with town’s people during 598
years, and worked even when the city was infected with the plague. The pharmacist, therefore, has been
respected by the people.

Conclusion : The semiofficial pharmacy operation, the contribution by ten generations of the Burchart family
line, and the heartful sense of responsibility of successive pharmacists made it possible for the pharmacy to
continue to operate for 598 years, the longest such operation in Europe.
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Key words : The Oldest Pharmacy for 598 Years in the World, Town Hall Pharmacy in Tallin of Estonia, Cooperation of
Pharmacist, M.D. with City Hall Office, Support by 10 Generations of German Burchart Family Line, Preparation
of Original Medicinal Wine (Klarett) Since 1467, Ferratol
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The Pharmacists’ Actions during the Kanto Great Flood (1910)
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Summary

Introduction : The first rescue actions by pharmacists was witnessed at the time of the Nobi Great
Earthquake in 1891. In this study, the author investigated the medical rescue actions of pharmacists after
the Kanto Great Flood in August 1910.

Methods : The author researched materials of the Tokyo Metropolitan Archives, the library of the Tokyo
University of Pharmacy and Life Sciences, the National Diet Library Digital Collection and the author’'s own
studies.

Results and Discussion : Pharmacists took two actions at the time of this disaster : (1) supplying medicines
and (2) conducting hygienic activities by inspecting the drinking water and supplying disinfectants. The
Tokyo Pharmaceutical Association set up a tent from which drugs were dispensed to the disaster areas.
Prefectural field clinics issued prescriptions and members of the Tokyo Pharmaceutical Association
dispensed them without charging a fee. Prefectural inspectors and pharmacists jointly inspected the drinking
water. After the disaster, the pharmacists were recognized for their service and received awards from each
of the prefectural governments. Among them, the Kanagawa Pharmaceutical Association received a
commendation from the Minister of Home Affairs.
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BAZERGICR S hi-miEH - #EREOEE (T0D 24)
B OXEKIC R S W /=R Asafetida DS & TDEMERRICEAT 2HEA

moow EF AT

Transition of Psychotropic/Neurological Drugs in Japanese Pharmacopoeia (JP) (Part24)
Knowledge Regarding the Components of Asafetida and
Their Active Effects in Overseas Literature

. . . 1
Kiyohisa Yanagisawa*

(Accepted October 6, 2020)

Summary

Objective: In the biopharmaceutical book in which Asafetida has been reported, farnesiferol was newly listed
as a component. Farnesiferol is a compound belonging to sesquiterpen coumarins. The author conducted a
literature survey on the chemical structures and the active effects of various sesquiterpen coumarins newly
discovered in Asafetida, including farnesiferol.

Method: The author searched the literature information of sesquiterpen coumarins on J-GLOBAL using a
comprehensive academic database. From the search results, the author extracted the literature on
sesquiterpen coumarins isolated from Asafetida.

Results: From the 1950s to recent years, many sesquiterpen coumarins found in Asafetida have been isolated
and identified by researchers overseas due to the progress of analytical chemistry technology. As a starting
point, farnesiferol A, B and C were isolated by Caglioti et al. in the latter half of the 1950s. The chemical
structure of sesquiterpen coumarins newly discovered and isolated from Asafetida is consistent with the
inclusion of the coumarins umbelliferone skeleton and 24 carbon atoms (C,,). Since umbelliferone has been
reported to have an anti-inflammatory effect, some of the sesquiterpen coumarins contained in Asafetida
may also have an anti-inflammatory effect. The same component, ferulic acid, has an A f neurotoxicity
inhibitory action. If the inflammatory action of specific coumarins is added to this, improvement of the
cognitive function of Alzheimer-type dementia and suppression of its progression can be expected.
Furthermore, in recent years, new activity effects such as anticancer activity and antiviral activity have
been reported for sesquiterpen coumarins.

Conclusion: The author believes that these findings will contribute to reassessing the value of Asafetida as a
crude drug.

USP) Tid, USP I (1820)~USP XI (1936), #I[E#)5

J (LUF BP) <Tid, BP1867~BP1932, N1 w3 (L

Ff%R Asafetida (LLTFAEL) (32D T IRKEET $ T, T DAB) Ti&, DAB I (1872)~DAB VI (1926) 2%

R OEREL LT, L7 -2 EORMEEIZHD ZRAEES W TH Y, REIKET, EgES (EE)
7z BEE AREITHASER T (LIT JP) T, JP T (1836) ~ ELTEDLNLTW T R 5.

JPV (1932), #EERHFICBWTIE, kEERYE (LT A D122 v Tid, Archive der Pharmazie 1897

1. L &®IC

Key words : Asafetida, Ferulic ester, Umbelliferone, Sesquiterpen coumarins, Farnesiferol A .B,C
LOHARIERE The Japanese Society for the History of Pharmacy.
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X, MO CEIC X, A O T A Gun resin
IZ2oWTlE, T — 7 )VIZEM S % BHE Resin soluble in
C10H9O3

I — 7 I)VIZE R L 7 18§ Resin insoluble in

ether, ferulic asaresinotannol ester C,H;05 -
61.4%,
ether,
25.1%, ethereal sulphurous oil 6.7%, wvanillin 0.06%,
free ferulic acid C,oH;00, 1.28%, 7K 43 moisture 2.36%,
AFeHEWD impurities 25% &L Sz, 2 L TEIEO K
43 & L C ferulic acid (& ferulic asaresinotannol ester, free
ferulic acid & L CEBIZHEIN TV Z LAvRE Y

WA, ferulic acid (21, WRAWAEECEH A S N,
ZOHIZABMREEMEIER 2 S 277, Zhicwn o
P DFETE D coumarins DX IE L 72 SSEEHIVEH 25 L
(£, 7oA v —RIBAEO AR OLE, B L0
DREATHIRN M T E B 2 L A5t 7,

5RO TR, ARahix JP, USP, BP, DAB ® %
ESER TN BHEER L7, 2 L CThPETIE, REOBIEIE
—MOEERFEEOARL oY LrL I
farnesiferol A, B, C OGS 0Oitfind o722 k12, &
F1ZiEH L7z, Farnesiferol Z{bEWHZEICT, A% T
VR 7<) YH (BUF sesquiterpencoumarins) (2 g
BT ERMRRL. Shicshbihcd, i, LEEO
sesquiterpencoumarins 234 5t A & HLE, 752 & e
Zid, SRloOCEEFAA CHERLL 72

% T farnesiferol 45 & L7z, FE4E, Hrzicgl s
N 724 F5HH @ sesquiterpen coumarins D fLFHEE, G
RN DWW TIERAE ATV, ZORAETE, B L ORR
IZDOWTC, RIH2, 3RS L, fREFE1I~4, BLUK1
WZF oz, TLCERTOHRE, FEICX o THIE
SR OIERRI RO IZOWTER L.

free asaresinotannol C,Hi;0, (OH) 0.6%, gum

2. REFE

KDy, B L EENRZ & OFMIERO AT
Z, LUFIZR L7,

) HETRKESE, DAPETHAT SN EEEEN S,
REABHS NA-FELNE L 2. FF IR AR
EAEPTAE D E TN S RGO/ D - 72 5 FiE + U4
L7252 Zo 5 EHEIZOWTE, KLITRLZ.

2) 5 FEE IR S NZARMIZ OV T, MK T 7.
Kb OB RS & LT, $EKD free ferulic acid, ferulic
acid ester D12, farnesiferol A, B, C OH 55 OFLH
Ny o7z,

3) Farnesiferol |22 C, Web |2 T/LEWIHRER 21T\,

CyH30, @ sesquiterpen coumarins T 5 Z & ZHfEaE L 72

4) Farnesiferol # & ® 72 sesquiterpen coumarins @
MR DOILE H Web MZEIZTITo 72, BZEI2IE, 1LEaWw
G HIRERT & D FMEME L IS LS IERICL <,
MIEMPEETH L I DS, WEFMIFGRT — & X—2A
@ J-GLOBAL %= Fll Fi L 7z. ®M 3 o #% &, sesquiterpen
coumarins DA EHE LC, FH45 2 MEB L, Zho
\& Ferula (A4 % av)@) ICBRLAES OS5 72,
FDOHD 5 Ferula asafetida L 7 EF%L Asafetida 7 & 45
B, W5 S N7z sesquiterpen coumarins O 3CHk & #IR L,
MR EATo72. T2 CTEIRLACRER 2 1R L7,

1) SBRKHAR, DOETIATOERESFITIR SR
ﬁ]@}&%s~12)

AR, L LUITRLZ 5 HFEIAMOWELRH L 2 L
EHERR L7, To4EEICIE, RGOBEOZESICOW
T, ferulic acid ester, farnesiferol A, B, C, B X Of
ferulic acid & FE#k & 72", Z Z T farnesiferol 1342
TOXMICEROEN o7l E E2 5.

2) Caglioti 512 & % K 2° 5 @ farnesiferol A, B, C
D5HE (1958, 1959)™

1950 4E4C#2:, Caglioti H 12 & > T, REEDOTE LT,
Pk D ferulic acid DT AT IVAEATL, B X OF 0 iR
PI#RZ, farnesiferol A, B, C (W3 itd CyH; 0 D3
HEASHE S 7Y

Z ZC Caglioti & &4 mh7» & 478 S 1172 farnesiferol A,
B, CIZoWT, ZoffHicr <) Y EH (umbelliferon
B #EHTHI LR, EOUVIRILANY bV, B X
O IR WA X2 DV DFRARBI G OFERT =5 128> T
EHI L7z, ESICARSEE TV ) IER LR BgE S
AHEMOEIGIE, 7<) Y EH (umbelliferon H1%) OFF
fEx R L7 $obbARGOMEFRIIETEND
farnesiferol A, B, C 2% B fil /K 4 ## 12 & o ¢,
umbelliferon AWK L, N7 IVA ) ERT, Hho®

FEAELLZEZFHREY.

3) 1980 4E DL BE, A 5 20 5 43 B S 1L 72 sesquiterpen
coumarins'®

WA, WAL OREEIZ L 5T, KRS EHEED

sesquiterpen coumarins 2372 ICHEE S L, FOfbEEE
4 [ %E N7z, % sesquiterpen coumarins Db B X
ML EOFEMIZ OV TIE, £2, BLXUORILIIRL
725 2 o b % K 7% 12 2w T 3, coumarins @
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# 1 ERKETE, FIHE Asafetida 25T & N7 !

o R4
FIFT 4 LR Ed HH ‘%ij{ﬁk ferulic acid ferulic acid farnesiferol
ester A B C
1963 REJISERIRE R ot - L) WES= S 8) O O O
AR HE— 5
1980 mEERFHL H—%& N 9) ©) ©) O
bR R
1986 BUEAFEERE (T)  oET 4k HE H I 10) ©) O @)
2002 AT EE AR SRR X fi] [HAS B 0% 11) O O O
017 WEAEREY: A8 AMEE, KT, 12 S
LRIl 2
R S S R A A
*2Archive der Pharmaziel897 & [d#(< asaresinotannol & 2 O ferulic acid ester & FLk
# 2 JtAE, MBL Asafetida 22 & 58 R & L 72 1% %) -Sesquiterpen coumarins
FIATAE SCHK SIRSCHE S B ez FEEa (1)
1958 Helv Chim Acta 41 13) farnesiferol A CyuH30, a
1959 Helv Chim Acta 42 14) farnesiferol B CyuH30, b
farnesiferol C Coully0, ¢
1985 Phytochemistry 24 15) foetidin CyuH30, e
1988 Tetrahedron Letters 29 16) assafoetidin CyuH30, f
ferocolicin CysH3005
1989 Phytochemistry 28 17) asacoumarin A CyuH305
asacoumarin B CyuH305 i
1994 Monatshefte fiir Chemie 18) kamolonol Cy,H405 d
1994 Phytochemistry 35 19) 5-hydroxyumbelliprenin CyuH30, j
8-hydroxyumbelliprenin CyuH30, k
8-acetoxy-b-hydroxy CysH3,04 S
umbelliprenin
galbanic acid CyuH305 i
=asacoumarin B
1995  Die Pharmazie 50 20) farnesiferol A CyH;,0, a
gummosin CyH30, 1
episamarcandin Cy,H4,05 m
conferol CyH30,4 n
farnesiferol C Culy0, ¢
umbelliprenin Cy,H404 0
1998 Fitoterapia 69 21) episamarcandin acetate CyH5,0; t
2001 Phytochemistry 58 22) assafoetidnol A CyuH305 o)
assafoetidnol B CyeH3,0; q
2009 Natural Product Communications 23) asimafoetida CyuH30, r
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a) farnesiferolA C24H3004 b) farnesiferolB C24H3004 c) farnesiferolC C24H3004

i

S
S o .
] | R =
~ e I
BT o
[T H
oH
Heo  TH,
f) assafoetidin C24H3004 g) ferocolicin C26H3006 h) asacoumarinA C24H3005
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d) kamolonol C24H3005

=

oH CH,

i) assacoumarinB C24H3005

n) conferol C24H3205

s) 8—acetoxy—5—hydroxyumbelliprenin C26H3206

Hﬁ)\/\])'\/K/K/\D o N
OT%

0

e) foetidin C24H3004

i) 5—hydroxyumbelliprenin C24H3004

HCW\K\I/\[/\/O o o
o4 CH. oH CHy /

o) umbelliprenin C24H3003

t) episamarcandin acetate C26H3407

X
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# 3 BB Asafetida (2& F AL

Sesquiterpen coumarins

Sulfur-containing compound

Other compound

Umbelliprenin
5-hydroxyumbelliprenin
8-hydroxyumbelliprenin
Tadshiferin

Galbanic acid (=Asacoumarin B)
8-Acetoxy-5-hydroxyumbelliprenin
Conferol

Gummosin
Episamarcandin
Episamarcandin acetate
Farnesiferol A
Farnesiferol B
Farnesiferol C
Asacoumarin A
Assafoetidin
Ferocolicin
Assafoetidinol A
Assafoetidinol B
Polyanthinin
Kamolonol
Foetidine
Saradaferin
10-R-Acetoxy-11-hydroxyumbelliprenin
Asimafoetida
10-R-Karatavicinol
Methyl galbanate
Lehmferin

Feselol

Ligupersin A
Epi-conferdione
Microlobin

2-Butyl 1 propenyl! disulfide
1-(methylthio) propenyl disulfide

2-Butyl 3-(methylthio)-2-propenyl disulfide

2-Methyl-2-propanethiol
2,3-Dimethylthiorane
1-Methylthio-(Z)-1-propene
1-Methylthio-(E)-1-propene

Dimethyl disulfide
S-Methylpropanethioate
2-(Methylthio) butane
3.4-Dimethylthiophene

Methyl (Z)-1-propenyl disulfide
Methyl (E)-1-propenyl! disulfide
Dimethyl trisulfide
2,34-Trimethylthiophene

2-Butyl vinyl disulfide

2-Butyl 1-propenyl disulfide

Methyl 1-(methylthio) propyl disulfide
Di-2-butyl disulfide

Methyl 1-(methylthio) ethyl disulfide
1-(Methylthio) propyl propyl disulfide

Diterpens

7-Oxocallitristic acid

Picealactone C
15-Hydroxy-6-en-dehydroabietic acid
Phenolics

Vanillin
3.4-Dimethoxycinnamyl-3-(34-diacetoxyphenyl)
acrylate

Sesquiterpenes

Taraxacin

Fetidone A

Fetidone B

Umbelliferone (7-hydroxycoumarin)

Ferulic acid

1-(Methylthio) propyl 1-propenyl disulfide

Asadisulfide

2-Butyl methyl trisulfide
Di-2-butyl trisulfide
Di-2-butyl tetrasulfide
Foetisulfide A
Foetisulfide C

XIS 24) LD 5IH

F4  [BL Asafetida ORGSO AP 1k

AEWEYE anti-inflammatory neuro

anticancer antiangiogenic antioxidant antiviral

Wi protective (memory  influenzaH N,
enhancing)
ez

Umbelliprenin CyHy,04 O O

8-acetoxy-5-hydroxyumbelliprenin CyH3,04 O
10-R-acetoxy-11-hydroxyumbelliprenin  C,;Hs,Oq O
Epi-conferdione CyHy05 O
Conferol C,Hs,0, O O
Farnesiferol A CyHy,0, O
Farnesiferol B CyH30, O
Farnesiferol C C,Hs,0, (@) O
Ferulic acid CoH,00, @) O O O

Galbanic acid (=asacoumarin B) CyuH305 @)
Umbelliferone CoHg0O4 O

MHSCER 24) L DEIH
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umbelliferone HH& # EEHIZHEA TS Z L1Z, —H%E
NRONI EHAHH THE L L2, BBk
B 5 & LT, umbelliferon I3 free |2 THFEL TW AT
REPE LA vy, LA L umbelliferon (£t A ¥ 7 b >
sesquiterpen £ & DFEAT L LT, HFEFH D sesquiterpen
coumarins DIETHAEL TV 5T &N, SO LHFAED
RELTRENZY?, 222K o0 T, Rl
CoHyOy b L < 1F CyHyOs T—E LTV 225, LM
BLUOVMEREEIZOWTIE, SHTHD. K2R
sesquiterpen coumarins % & & 72 A AFAE T A LRSS
2oV, £3IB/WLZY. SEOTHHAET, R
121%, #F 31Z7R L7z sulfide, sesquiterpen coumarins 72 &
5% L AL EMMPLEE S L LT, fFAELTWL I EdD
o7z

4) Sesquiterpen coumarins O i% RN H 12 B9 4 e
%:24~27, 29)

2000 4EARIC 7 o T, I HGEE, FE S W HAEE O
sesquiterpen coumarins (22T, F 5 OHERE IR
LThE s ns.

20124F, Adiga 5137 v FOEEBLXUREICHT S
KO OMEEZFTAEL, RinOIMBPIFEA 27
DEE WS L(ERIEOHERFNEL R L2 L%
L7 ZOBEREIZOWTIE, MO acetylcholinester-
ase O A B HE & PURACKFIEIS &L 2 ERIB L 72,
2015 4F, Bagheri HlZ~w A &M LT, Ao EHRE
HESIZOWTHA L, FRAED TG HEO T REMEIZ O W
T, RO PBALFEEICHEL TB Y, sulfide &
sesquiterpen coumarins % & ORI & F L AFIE AL
EMOHIE L2 LD LFHIL 72

A OB 7OV 3 — VEEER Y, £ 7213 galbanic
acid, karatavicinol C,,H;,05, umbelliprenin, farnesiferol B,
ChrloZzoflitir s rHE L 72 sesquiterpen i & & &
B MU L, AR e RS 2 R T H 7
Ferulic acid |2 b, FUMHMED WS SN TR 2%,

KihOBNE A & 7 — Vil 25, 7ua<x 797 10—
SIS X o CHUEE L 72 sesquiterpen coumarins, ferulic
acid, B & U umbelliferone ® 11 f%HIZDOWT, 1 7L
I (HIND) (3 2807 A VAL EHE L 72 & 2
5, Fo8EESKIBILEMO T~ 5Dy L) b EWE
HERLY, YA VA (L2 TVI ) EEDDH B S
LhRENT (FHP.

4. % =

REHOIEFIZOVTIE, 184 (1700 F~) OFDIZ
FEREINIZEFbNL TS, £ L TUHEEL S Kok
AR (B WEgE) 120w Tid, 194 (1800 45~) @
Ml SAThb Iz L HERT 5. 1800~1900 4 £t 0 4y
LRkIZIE, AR5 OBE Resin 45 & L C, ferulic acid (£
TATIVELS L ISR & LT, RRIZEEIZEENT
Wb Z MR E NS, Ferulic acid 1& 1866 4, 4 —
A MY 7 O Hlasiwetz 512 L > T, #4714 FavE
Ferula ® F.foetida 70 & ¥, g Sz, L7zdioT
L OLEFEAM T L, ferulic acid 122V T oI, #
WX Eom CRIRW) AL, B UHKeROE
BONE IS RECH o722 L. —FH, O TOR
fIF 7 v I — )V resinotannol @ asaresinotannol {22\ T Id,
MEEDSTHRICIE, (bR T, CuHyuO, (OH) ER&hz
A, AL ERIIR SN e o7z, OBET VI — L
resinotannol IZ2WTH, fLFHEIIRINTE S, 4
BEOALFHAN TIE, 215 DILFEMIEAEHET, ST
FTETELRDo72 b,

1980 RIZ % o C, THERTIEE 2ITR L2 L 912, K
MO I A R gum resin B4 & L C, R E O
sesquiterpen coumarins 2SHEE, [FE S22 i
CD, IR, UV spectrum, MS (CIMS, EIMS, HREIMS,
HRFABMS), NMR ('H-NMR, "“C-NMR, 1DNMR,
2DNMR) 7% & D5 Hiiss OB ZE 120k o 723 b5l o
HERICEDEDTHLH. ZZTMS, NMR 7% & D5
MK o T, RahdbF I HEE FE S - BEE
sesquiterpen coumarins D44 O GFEEIZOWTIE, &
R EEZEZOND. L7255 T 1800~1900 FFR D b
i Tld, sesquiterpen coumarins DA A S 400, HLEE
EHETH 72 ER 5.

PR ORI T, HEE FE S NARREH DLHEH
& A EN
coumarins @ umbelliferon C,HsO; & sesquiterpens
(sesquiterpen alcohol) Ci:H, O O#AA L WL 2 L AT
& 5. Sesquiterpen #B DALEMEEIZ DO W T, ZHET
H5.

C D&)A E OO CEFEA S, T, TIRCTI,
MS, NMR % EOia = fH LT, KmlilHEns
|2 sesquiterpen coumarins @ fiff 72 AY R B & AL T W
SHICZDENRROMERSE S H D, Al
RELTHERL.

@ sesquiterpen coumarins (2 2\ T I,

2z 13~23)
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RAIZE F N5 ferulic acid 121&, TRIL VS HEBERD 7S
HBHIEPRESINTND, ZOHIZIE, AL MRERIEN
HERAH Y, 7Ny nA < —RIGBANERE ORARETED
gk, B & OZ OREATIIENC T & 2 WD S 7.
L2 L2 iE, $¥%E D coumarins 12 & % %8N 7 4IE
MEERALETH Y, SEOFET, KT O
sesquiterpen coumarins N T & A EDOHEERIZE TS
umbelliferon (&, ZEN %= KAEHHIER %2 b o T2 W HE
VB2 5™, —J5, BIH 3 DT R TR LA,
OB OFEEOUE, B L OTERIFRED 2 T 5
sesquiterpen coumarins OB FEIZOWT, S HIZHAE
%L, Z1k ferulic acid & OFLFEEHIZOVTHHFET
B2 b, S REORHAFEGEREE L ToOW Rz
42T, FHICEEREERL.

FLAVR L2 AR IZE 15 sesquiterpen coumarins
WZ0E, PUREIGE, U A OV A, B SRR R &
EBH ENBREIHE STV EY, S OTHHAED, S,
AT EAMOESRIZ LY, METIEH 05, ZHEO
sesquiterpen coumarins &% F LTV 5 & v ) AR % 15
72, ZLTENSDEG DO D0, BRI 72 6 PR
OO LOHAL SNz KOSy, EHERROWZE
PR INDZ LT, &, KmdHEm - miinisE, 2
HUEGERSE R &, MifEd 2 EHE LTS s 2 L2
fFL7zw.

5. € ¢ U

1950 4EM~IT4E, SATREROBZEIC LY, AT b
A L, RS OBIRIE DV T, #EYFORFZEE I X -
T, $% { O Mw 45 sesquiterpen coumarins 7% H
i S 2oL LT, 1950 45, K5,
sesquiterpen coumarins @ farnesiferol A, B, C 7SH#E
NS s M RS W FE S Rz
sesquiterpen coumarins D {LEWHEL A T Ao 720 JT4E,
WAL OWFZEE 2 X BRI OMER, Kadr b, FHiziz
sesquiterpen coumarins B AHEIC R R S n 2P 2
L CZofbEWIEORENE 2, KihEH O sesquiterpen
coumarins DL W H O FEAENE TV, sesquiterpen
coumarins D —EBO I, EWLFEBRD D 5 2
LATRIZ S f P,

ELITEEDIIZET, REASFHZICHEL, HEEshi:
¥REFE O sesquiterpen coumarins D vy < DA D LI D
WL, bR T umbelliferone % LD Z &5,
SAEIMHIVER, TH%E, $SEERIEESINL. £/ <D

MO OWTIE, PUBEME, iy A VREEDSH S
EDMESNTB YT Wi R iR RO MR A S
N7z ZOX) BRBOEGSHFEO BRI L T, &
mOAEF L L CTOMEAERNIZ, HiHishbsboL®
A, REBOFFME LT, BAMIEOLE & 1T,
S OIHREEYE, BT A OV AEEO T RO REBATK &
CHIFCTE2DTERVREER S,

FIRAR
BIR 9 R S AR B 72 0.

51 A XXk

D MREA. BARERHIZE S Nk - R0 LE (2
D23) H-kK- 3 BoKERERHIZHS ZHE
Asafetida OB - SEREOLE L L ORI 2 5 OIS Z]
Asafetida DBFIZOWT O, SRR 2020055 (1)
70-7

2) Pharmacopoeia of USA 1 .1820. p.30

3) Polasek J. Uber die Asa foetida. Archive der Pharmazie.
1897 ; 235 : 125-32

4) Dr Karl Dieterich. The Analysis of Resins Balsams and Gum
Resins. London Scott, Greenwood & SON, 1920. p. 366-73

5) MIETERfEL. 7y A = —iROFF - Bk i3 5 ANM176
O R FR—H o A B % o I —ANML76 BN 78 4%, 2016.
p. 1-28

6) Yan JJ, Cho JY, Kin HS, Kim HL, Jung JS, Huh SO, et al.
Protection against f-amyloid peptide toxicity in vivo with
long-term administration of ferulic acid. B» J Pharmacol.
2001 ; 133 : 89-96

7) Kumar N, Pruthi V. Potential applications of ferulic acid
from natural sources. Biotechnol Rep. 2014 ; Amst 4 : 86-93

8) AKaEd, AFTHE—EEAE. BRIy RS - B B
)5, 1963. p.7-8

9) /NEEFERR , _LUERR RN ML SRR 4% . 1980.

p. 24
10) HEpklEHE FAOAESEXNE (T) XET4m. REH, 1986.
p. 204-7

11) MRS, Hral R E s e RS R, ukEfE, 2002, p.360

12) AN, LT, BRI FrelEdky WETE 8 IR
VLA, 2017. p. 223

13) Caglioti L, Naef H, Arigoni D, Jeger O. 243 Zur Kenntnis der
Sesquiterpene und Azulene 126. Mitteilung Uber die
Inhaltsstoffe der Asa foetida 1. Farnesiferol A. Helvetica
Chimica Acta. 1958 ; 41 (7) : 2278-87

14) Caglioti L, Naef H, Arigoni D, Jeger O. 274 Zur Kenntnis der
Sesquiterpene und Azulene 127 Mitteilung Uber die
Inhaltsstoffe der Asa foetida II. Farnesiferol B und C.
Helvetica Chimica Acta. 1959 ; 42 (7) : 2557-70

15) Buddrus J, Bauer H, Abu-Mustafa E, Khattab A, Mishaal S,

El-Khrisy EAM, et al. Foetidin, a sesquiterpene coumarin
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from Ferula assafoetida Regel. Phytochemistry. 1985 ; 24 :
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activities and therapeutic uses of resins obtained from
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22) Abd EI-Razek MH, Ohta S, Ahmed AA, Hirata T. 2009 ; 72 1 1568-72
Sesquiterpen coumarins from the roots of Ferula assa- 30) Hlasiwetz H, Barth L. Uber einige Harze. Chemisches
foetida. Phytochemistry. 2001 ; 58 (8) : 1289-95 Central-Blatt L. 1866 ; 11 (28) : 433-45
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2 F

HAY © B2 Asafetida 2883k S 7z A 85238 21%, Z O & LT, #7212 farnesiferol D 3F#&ATR 5 L7z,
Farnesiferol |3 sesquiterpen coumarins I2J& 3 A2{LEW TH 5. FHH L farnesiferol 4D & LT, F4FE, K
T2 B2 R E N7 LR sesquiterpen coumarin Db E, B L NZF ORI RIZOWT, SCHA
HEITo 72,

5 0 J-GLOBAL 12 T, sesquiterpen coumarins @ 3C Bk 1% #H O ¥ % % 17 - 7-.
Asafetida 75 H.HE | 72 sesquiterpen coumarins @ CHkZ HliH L 72,

FER 1950 AR~ TR T T, GAMLFHMTOMESIZ L Y B Asafetida DB IRHL 12DV, IO
TEHIZ L o T, $% { O sesquiterpen coumarins 2SHiiE, [%E S L7z, T oW & LT, 1950 F 1%
Caglioti 5 |2 & o T, farnesiferol A, B, C 3 HHEE S 7. %L Asafetida 72» 572123 /A, HEES 7z
sesquiterpen coumarins D fLFHE 12 DWW T lE, coumarins @ umbelliferone B = & A TWAZ L, BL U
FEH 24 (Cy) T—HEHLTWA. Umbelliferone (ZSFEMHIER 2SS 5 2 L S fiEE N T 5L 2 L0 b, 3l
Asafetida &H ® sesquiterpen coumarins D\ D22 d, RIEIHIEH OWERELSEZ 5L b, FHEHFRS
® ferulic acid 121%, A g FREFHEIHIER 2 S 5. ZHUZEF%E D coumarins O FIEMER2SINbILE, 7y
INA = — BIRAE O BB RE DL, B L Z0ETHIHRISIIRFTE 5. S HICEEDNIZET, sesquiterpen
coumarins I22W T, PUEIEME, BLy AV ATEMEZ: 87 R IR RS X 7

W ORI LY, BB Asafetida DB E L COMEAFHIMEN LD EHFEHIIERD.

T DORRFERE R A S MR

F—— F [, TV IBIATI, R 720y, BAXFNRY IV, 77V AY T 20—
JV ABC
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A Letter by Munenori Yagyu Mentioning a Medicinal Herb Garden

Hitoshi Kojo*' and Hiroshi Terada* **
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Summary

Objective : We found a letter written by Munenori Yagyu, a warlord and government bureaucrat early in
the Edo era. In it, he mentions a medicinal herb garden. The objective of this report is to identify the
medicinal herb garden and elucidate the relationship between the garden and Munenori Yagyu through
identifying people appearing in the letter.

Methods : The letter, written in cursive by Munenori Yagyu, was first transcribed into text. Based on the
contents of the transcribed letter, the people and medicinal herb garden were identified and the relationships
between the garden and the people, including Munenori Yagyu, were analyzed.

Results : The contents of the letter suggest that Gen'va Okamoto, a physician who treated Tokugawa
shoguns, played a leading role in planting the Takagamine Medicinal Herb Garden, a government medicinal
herb garden located in Kyoto, together with Doju Fujibayashi, who was later assigned as the first
administrator of the medicinal herb garden. Munenori Yagyu may also have had an advisory role in the
planting of the medicinal herb garden.

Conclusion : Munenori Yagyu's letter was found to suggest his involvement with the few other people
identified for planting the Takagamine Medicinal Herb Garden. The letter will be important for elucidating
the unclear circumstances of the Tokugawa Shogunate’s project of establishing government medicinal herb

gardens.
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Wa. By OB TIE, REANORETIEIIR 228015
TelwbNTwa, ILAFFNROREN (ROKEMN)
WHEEHN, £, KAWMAEHEZZ#EL, REOMITEIX
12500 %5256 Twah, FHE [REREE] TR
WELE L THIICRE2EEL S A TVEY,
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