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Summary

Following Part 1 of this series, the development of organic chemistry in the field of science and technology,
during the 20th century, which was the basis for medicinal-agrochemicals, is described in this paper. This is
done by surveying specialized areas, such as natural product chemistry, bioorganic chemistry,
supramolecular chemistry, organic syntheses, and organic reactions, and by referencing the prominent
chemists who have made outstanding achievements in each field. Special attention is focused on the
backgrounds and contributions of distinguished chemists including five Nobel laureates who made great
efforts to reconstruct Japan's organic chemistry during difficult times after World War II and Japan has
become one of the best countries in the world in this field.
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Summary

Objective: From the 16th to 19th centuries in Japan, saltpeter (potassium nitrate: KNO,), a major ingredient
of gunpowder, was produced using three different methods: “Kodo-hou ( #5147 ), “Baiyo-hou ( ¥5#%#:),” and
“Shousekikyu-hou (#4412 )." We previously reported that Baiyo-hou had the advantage of affording high
amounts and quality of saltpeter due to the available abundance of ammonium-nitrogen in the soil. In this
study, we compared these three soils using metagenomic approach.

Methods: We exhaustively analyzed the bacterial community in three soils conserved underground for 20
years: Kodo-hou, relic soil (Baiyo-hou of the Edo period) from underneath a “Gassho” residence, and cow
manure substituted for Shousekikyu-hou, using 16S rRNA genes from soil bacteria. The nitrate ion (NO;)
concentration in the tested soils was also measured.

Results and Discussion: A high concentration of NO; was detected in the relic soil, cow manure and the soil
from beneath the Gassho residence, while the soil from a general field was not. The metagenomic analyses of
soils using 16S rRNA revealed that a similar abundance ratio of phyla was represented in both the Kodo-hou
soil and cow manure when compared to the field soil. The profile of phyla in the Kodo-hou soil was
extensively different from those of the other soils. The phylum Actinobacteria shared in the bacterial
community of the Kodo-hou soil was 97%. The phylum Protobacteria shared in the bacterial communities
was 30% from the field soil, 13% from relic soil and 46% from cow manure, respectively, while it was only
2% in the Kodo-hou soil. We further analyzed the genus level of soil bacteria that contributed to the
nitrification and denitrification in the bacterial database. The genera Nitrospira, JG37-AG-70, Nitrobacter and
Nitrosovibrio were identified as the bacteria for nitrification. These bacteria were found in the relic soil, cow
manure and general field soil. No bacteria contributing to nitrification was detected in the Kodo-hou soil. The
sequence read count of operational taxonomic units (OTUs) belonging to Nitrospira was much higher in
Baiyo-hou soil than the other soils. The bacteria having the function of denitrification found in the soils were
assigned to the general soils Rhodobacter, Pseudomonas, Paracoccus, and Bacillus. Taken together, the
manufacturing of saltpeter might be a high biotechnological method for making saltpeter utilizing soil
bacteria.

Key words : Saltpeter, Kodo-hou (i 1:#:), Baiyo-hou (% #1:), Shousekikyu-hou (fi§ A ), 16S rRNA metagenomic
analysis
LR AREERIRY: - B Nihon Pharmaceutical University. 10281 Komuro, Ina-machi, Kita-Adachi-gun, Saitama 362-
0806.
2 L HoOR A - BSHIE E I Graduate School of Infection Control Sciences & Omura Satoshi Memorial Institute, Kitasato
University. Shirokane 5-9-1, Minato-ku, Tokyo 108-8641.
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WAL 2V5EES L, ORI, BEETICBWTHILER %
FEOJEMFHEYE CTHIB O AOB Th % Z L Ak s/,
& 512, Narihiro 513", R OE)IEIZH 5 G5EE D
EHETHOTHM NEETIIMAE [HHEME] L)
R 2L o TELE L Tz A6 3 2 A Ll
2oV, 4% 9 B3 ammonia monooxygenase (EC
1.1499.39, AMO) ®% 7=y M A% I3— N3 58T
(amoAd) =ML L THEMM 217072, TOMR, +
1) NO, L 13, AOA % AOB 12513 5 amoA O%H
RLREE EFERIZEE L TV, S HICHEORREEC
X, TOpH EL Db TWAEZ EZHLNIILI

Z 2T, RIFECIEERICH AR S [,
[Ei#ei), BLO AR (FEEECRE) ] THY
5157/ 5 DNA ZHitt L, Zhaedils L CHlRIC
PR 16S rRNA 7 > 7Y a v &L, LH oW
NS A L & DI, HLIZE D B B O LB O [F5E

BTV, ZNENOTIZBCTERD L0 G2 et L7z
DOTHET 5.

2. KF &

21 T0OER

KRIEERTHW [ k], [k, 8 200 [ k]
OIF, B 2, FOERTLE [HLE] THY
Lt (LT, FFORTL) & LT, &L LRI AN
ED % LW HELIOAEE D TRE CHER EED)
DORT A (BT, A LA EE ) IR T T &[5k
DtE LTENRZNERICH V. b FRRE R ERIER
B, BXOTHEKEHWD (TG LE] 2, BREEHEYE
Rt b ORI T A ELERET S EBRITBWTITIE
MICHBETE RV E2s, Ml LRI, G TR
FWT 2 (R (B 2 FEEE0b0) | hia e
FORHIE LTHW.

W RO+ & LT/ 22 e TR 23 o 1
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(LUF, JHt) 28R (BRACHE R AT C 4 A SR L7z
LB L.

2.2 WAMEVICAVWSLICEEN S NO,” & pH OBEIE
L DR A 4 > NO;” B L U pH O#l%ELX, LLFD
FMETHI LY. $4bb, WEkL-ZhEhoL%
ATV VABEOLEDL (14 X v ¥ 2 fiflfE: 143 mm)
2T, IEREICS5g T4 K ) IR L2 ZAITHEIK
100mL Z WA, # 10 73 AR 23R D R 72 . Ak (275)
THBLIAWUICOWT A F ¥ A =5 — (A 4+ v H:
LAQUAtwin NO3-11, HORIBA) TH#rL, A 4 Vg,
WL 10g B0 IHE L2 ETRLZ. Lo
pH IOV T, MK T A B S 87 A O W
2 pH A — % — (LAQUAtwin pH, HORIBA) % H\w T
3 [EAE L7z,

23 TH#KiFEHL S O#MEST / L DNA il & 16S rRNA
BEFFCTUIALOEY

72 2 OR5E & B #5871, Repertoire Genesis Bk
A&t (KR X o TEmS Nz Tabb, 21 TR
flbd 2 WL 72+ »500mg % BL V), Extrap Soil
DNA Kit Plus ver.2 (H#¥RE, T%) #HWTTr /A
DNA % #lith L7z, 155472 dsDNA ¥ > 7'V & Bk e &
¥ v b (Quant®, Thermo Fisher Scientific Inc.) % Fi\>,
R CIREZHE L. DWW THDNAY VTV E
10ng/20 uL DIEREIZ R 2 X9 IZHML, THIHE O
16S rRNA-V1-V2 #Us|ICHE R % 7 77 7 —2ffwvwiza=
IN—H VT T4~ —TPCR¥IE (2541 7)) S&7-
BIE L 72 16S rRNA BT 7 ~» 7V a ¥ 2 # AR L T
15% 7 0 — A7 VESKEICNL, 207+ )71 %
Fvr L7

24 16S rRNA EZFEPORMA L -7 T H—I(C

K BRI

M/ & % T L L CHIME L 72 16S rRNA #EIZT 7
> 7 1) 3 v 1%, MiSeq Reagent Kit v3 % H vy, &k AX;
MiSeq ¥ — 7 = > % — (lllumina, CA, USA) 12X b i
RV DOREZRITo /2. ¥V — 2 T2 AF— %1%, Flora
Genesis software (Repertoire Genesis (#f), KFx) THL
X, HBIEZS @ Operational Taxonomic Unit (OTU)
NDTN—E T T LT ER L. T bbb, ) — Py —
JIUADRILERZOXRT &G LT =747 77 b
EB XA T Y= Ly A% rE Ltk UCLUST % A
WTrZF A% 7L, Greengenes DT — ¥ X— A |ZH
B RO & IRE LIRSS O MDY 97% LD b

Y v 277w 7 L7 W, Ribosomal Database

Project (RDP) classifier 7 — )V % FI > C 41 7 A F 1
Be) % B L score fE L 72,

25 F—a2bLUTF—2@EiF

B IS E NS NO, iR pH OMIEL, [F—4 ~
TNIZBWTT ¥ AIZ3BO# )& LMEZITV,
NO; 1220V TIE, ZNENOXED S A 4 Vi (mg/L)
THREELL A A A= —BLUPpHA—-¥—I12L5%
T—y0E, P EEFEATERL, ERIZEICHED
EDFRO LN, T (ANOVA) %ATw, &5
BT 541212 Dunnet’'s multiple test THEHT L 72, #
TEHRDERRFEN 5% K (p<0.05) OHpfr, EARMIITH
BEDH DL EHE L.

3. & S

31 4BOLICHTB NO, BESHLU pH ICDWT

MDIZ, B 2BWT, WOORKREERT S L
THEZE o 722D T, NO; BB LU pH 2% L 7-.

WRERLIIRL.

FORT I, R (2021 4E5 H) 124&, [# 1]
TV & ZHDOMARPBUIHIE L 20 44 282 5+
(72720, IEMEZBEBEEIAY) THY, Zothrbid
1200mg/L %% % NO, 2 Sz, F7z, [
12X D afil s & BT > T B ILRE o A& LA
DIRTEMLT (EEXHERE  BWER) 261k FORTL
D 254% A% 3500mg/L & NO, Z#H L7z, &512,
(A ] o & L2438 2 £ 0) oBaThH,
FORTLICIEHT 54 900mg/L 580 NO, 25He i & 1
7o, INSOI LIRS, R EmICEB T 200
TTIENO, IF&d s oz (D).

o5 T, 1o pH AEELICE b 2 H OB I
BB EPRENTVASZ EHS, HfEtI12B1T% pH
SQUE L7z, ZOfER, FORTLEABHLAEEYIRT
HERETEEEN, B pH 59 : FOKRTL), BLY
LR (pH 67 1 IR T T) AR L7z —J, B3
JEIGHIEMEE D (pH 73) /R L, M3 Tch o7z (£ 1).

32 TOEEBR

A I BRI 2 E ) M3 EE L ZEH-TB Y
HIRIZ, HD VT ABNREE T T2 REICB I 24
YOI 2=7 4 EEEEETET S LI, BEFEREO
P AR T 4 L CEETH L L SND. LRAREREIC
B HAY OFRAEINER, GHE - BRI L DiThh
T&E72w, BAETIEBMAEMICHERNZ16S Y Ky — A
RNA % I — F3 % #{&F (16S rDNA) OFEF % H85# 1
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F 1 k] [HEEeE] BLU A s R3] oznthotic

BIFBNO, A 4 v EKFEA F v

SR R 23; pH .
4 - N.D. 71£01 3
FDORT? [ 1,270 +150 59+0.1 3
FifE Hedgh 3,500+ 50* 6.7+04 3
L 8l L WA RS () 950 20 73+01 3

VARSI O M HL (2021 4F 5 HERHL) .
Y EIRHTESEFORT £ (2021 45 HHRI).
VHEILAEE Y (EEE LY - PBREE) ORTEEE LS8 %4

THHCL 72

D BACTH NN 72 % 8 FH R H SR o0 A R
* p<0.05, [TEi] % i & L CEBEOREHLE %47\ 5% Kl 0 el ¢

BEEVBD .
n: number of replicate experiments
N.D.: not detected

WZFRITS 2 2 L2 &, BURHHR DA O SRR BRER L
HERETLDIHEmN Y —VEroTwBY, 22T,
SHEOR A ERA T EER L IZDOWT PN 7)) 7T OH#
fEMT 24T o 72,

WOz, R oMl S 7z 2 4 DNA E & 16S
RNA 773> 4 741w TH~R.

EERAN IR,

MRt T HE5 R DNA IZDWTEREZHIE
L7zAER, ZNZh0L0513, HERTZE_iT 5012
+457% DNA & %R CT& 72 (K1B). +500mg & v #
HUT & 72 total DNA =&, FHEEEIZBNTRDZ L,
FEILIEEE ) R T EE L L FORT LIZABEONET
HY, WMETELRb o7z WISHRILL 72 dsDNA I2xF L
T, MIHEIZHFEE) % 16S rRNA O V1-V2 $HIg 20§ 2 7
74~ —TCPCR¥IEL, BN/ @EzTEDIZONTT
WVELIKENIA L7z, ZORR, & TOH Y TUh 1Ny
FTHh 5 LMERTE, WRITIZBENTIZ ) T 1 DEW
WHROT v 7)) a v affl3 520 CcE7 (K1A).

WIZZo7 v 7)) 3% MiSeq REREIY — 27 = >~
F—=1Z2lF, BANZOWTHEBESH 2 b 0% 7 v — 71
L7 —%~X—2Z75 OTU (Operational Taxonomic Unit :
W) 772y —%28EHL, Tz — FD
BT & T 572, 20Kk, OTU ) — FE»LE&TICBIT2
WM ORI 72 HAE D FH L7

BREEL2IRL

MBI D HERY — P50 120000 BLEH Y, 209
LWHEO Y FIAY =% BT 5200673 b o7z 512
T— & N—=A L THMEIIRE S NS OTU L 191D, Z

NHED) — FEIZ 160008 TH -7z, L7zw->7T, OTU
7 TAY — 3RO 284% LB (£2).

il % DENZOWTEIET L &, M+ T284% (191), =F
DIKTFTET167% (7), AMELAGEE)IRTEMELT
341% (181), #HEMLT276% (189) &7, FORK
T+, $hbL [HEE] otizswT, OTU 25t
Ll EbhoTz.

%, )—F (read) &IIFFHTIZ X > TSI/ DNA
WrhThh, ZoMhoReEEE () - FOES) O
W)= s b, F72, OTU &, 97% Ll oMo
WRAERA & o L& 1 oW L LTl B Th
D, OTU 3§ b bR OfEE (MEEDT /7 — =
YRG5 END) OoFEERL, H—O0TUKETS) —F
BT 2 OO A AR Z R T

KIZ, FOOTUDY =2 T2 A — FEDNT Y %
MIEL TM (phylum) HAIZHHEL, T HEFEE
EALITHRT 77 LORL. &8, T—FT132of
L LTER L.

ZORER, HERL 7z 4 FO L2 5 4 1K S 7
X, #EF44 M (bacterial domain O FA753 46 Cd % LA
® 30 Fi2hn 2 C, Firmicutes % Tenericutes 7% & ## i
oM B X K S $H O Other (bacteria), Other
(Unclassified), # X 0¥ Other (Archaea : i ) d &)
THY, H2IRTEERERONY —rpfEsns: (K2).

JHEASH1E35 M, FORTE2H1E9M, FHELAEE
E)IRT#EME LA 51223 M, & L CFEAENMA 51340 M
WAEESNDEDPGH LT D I Edbrol, Mted
#HO SERIZENENEULTBY, FORTLOMA
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1000 bp
500 bp
100 bp
16S rRNA PCR products
B
L—> . DNARE  # DNAE
(ng/uL) (ng)
1 Ht 51.80 2590
2 FOKRTL 75.80 3790
3 iﬁﬁgif Y 72.30 3615
4 S E AR 133.80 6690

1 4O S/HLNHENT /) 4 DNA O 7 F1) 7 1 L.
M S EHE> T/ 4 DNA Z4hii L, 16S rRNA V1-V2 i f{x
TS S OLZN=HF VT T A —EHNTPCR 217o72. A: W
S 16S rRNA PCR W (25 cycles) @7 A0 — A7 VESKE) S — >,
B: ittt 5 ® DNA .

# 2 SFORTE, AEILNEGEEYRTEMRL, BIUOFEEEOZAZNOTIIEIT S OTU & i

) — il e A
e 7?;);1)1) jk/ z ;Exy - 73 x? y—pr fm ;E;(;EU Lo
k) 125994/142716 673 16483 131 191 284
SORTE  10400/208939 42 11 01 7 167
I 180709/200234 531 6262 35 181 341
R 166549/183081 685 10234 61 189 276
Total 483652/734970 1081 32990 68 375 347

R A Y R T R

77 & DNA @8l & L CHIMR L 72 16S rRNA #{= 17 ~ 7V 3 ¥ % MiSeq kit — 27 = v 4 —(2
CTHHIHNT % 4T > T 5372 OTU (Operational Taxonomic Unit) % 7V — 7L L7z (FENTZRELHES -
Repertoire Genesis #RzL4&4L).

MR VAR o 7o AR D8y — R &gz, TR 12 HRERIITIRL.

LD IBRE RS A AT o T I LA E R ) R T A, 4HEORREICBTHRIBECTEZ 200D ) 5, 1

ML EFORTIOWE E 725 EHERERERLT. ~ARNOMTTHEBZ 2 5HEELR L. T2b5, M,
BONTMPHOBHTHERE I, ZhehoTiidy  FEBEEBIVCAFHLAEEY) R THEBELICBWT

THEENLWIAIZ 20 (L F TERIBE:Z 7. Proteobacteria, Actinobacteria, Acidobacteria 8 & O
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o (FD)

m Other(Unclassified) m Other(Archaea) m Other(Bacteria) & Thermi
WS6 = WS3 = WS2 mWPS-2
m Verrucomicrobia m Tenericutes nTM7 u TM6
m Spirochaetes mSR1 SBR1093 # Proteobacteria
Planctomycetes OP3 = OP11 = OD1
i Nitrospirae mNKB19 mNC10 uMVP-21
m Kazan-3B-28 # Gemmatimonadetes mGOUTA4 m GNO4
GNO02 mGAL15 Firmicutes m Fibrobacteres
mFCPU426 mFBP m Elusimicrobia m Cyanobacteria
m Chloroflexi m Chlorobi m Bacteroidetes mBRC1
Armatimonadetes wi Actinobacteria =Acidobacteria mAD3
A B
100% 100%
5 proteobacter
90% —b . roteobacteria 90%
K ]
: &
80% i) 80%
o ﬁ“g%xi: Planctomycetes Q 70%
709 e ' . . 7
% o ROSSG Nitrospirae % ’
T 0% Gemmatimonadetes 2 60%
2 Firmicutes a2
0,
$ 50% Cyanobacteria $ 50%
= 0% Chloroflexi = 20%
;23 ’ Bacteroidetes ;Zg °
30% : 30%
20% -\Actinobacteria 20%
ELEIE e
0 — o R
10% 10% R
0% ———— Acidobacteria 0% —
4

1

2 BHERATIZBIT B PR AR E 2 X BHLE.
MR 7/ 2 & g8 L LBEHE L 72 16S rRNA 7 > 7' 3 > % MiSeq IRt Y — 27 . >4 —

WAL, BEAEAT 24T o 72,

o7z OTU R 7 v — TML L, RECHEHT % P L X)L TT 5 7.

Al DMt B2:<F@RTFE, B3 : AREIDEEMED R ML, B4 AL,

Bacteroidetes fIOH Tlhid b7z, —F, SFORTLHT
IX Actinobacteria M 2SH &K D 97% TH v, il - Th
HVEASE A o 72 Proteobacteria (& 2% D EARIZE &
o7,

T RARBEEZ BV THLRUSICE5- 9 % Nitrospirae
MORWOEAZE, METL0%, AEILEGERLD IR T#
W 04%, FEHEETO3I%THY, FORTETIEIO
MORITIRB S e Do 7z,

WIZZ NS 20 FTOHH IOV T,
% 7% fEAT L7z

BWRLAL I, 4TI BVT 8 MR A IkE
LCHAET D Z Edbh oz, AfEILAEE ) KT EEL,
MtB L OFFEHEACIE 14~18 Ml L Tz, 7 b,
FORT EFEHERTIIZENENEBRL 20251 D, A

& B\ TS

)R P EMLETIEI3IMOEI VTN E b EET
TR LTHIEL Tz, EELAVWHN LA
Z3FF DK F Tlid AD3 (Dormibacteracota) 1%, %
BT OP11 (CPR N7 71 7) [, B R
T+ T SBR1093", BRC1"Y, 3 X UF Tenericutes
MY AT & 7

KT =5 IZIIRE RS, 7—F7 (Archaea : il
W) BIUOKRGEHO BRI THESHSLATRY) W
DVTI, HAERIEVWL OO, FAfELEEE ) KT EE
T ToARBHTE .

3.3 FMbEBEICEIFRT 2R OMT

WAL RS 12 4-5-3 4 Nitrospirae 90 & o B o [6]
ERRNT 2 AT 72

REFLITIRL.

T
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LRSI B4 B & L Tl Nitrospiraceae (B}) 7205
& Nitrospira & JG37-AG-70 73, Bradyrhizobiaceae 7* 5
I& Nitrobacter J& %%, % L T Nitrosomonadaceae 7> 5 I
Nitrosovibrio J&® OTU 7%, FOIRTFEFEC 3O L25

AELSEEY
RTEEL

20

20

HHEHAE b

B3 TR S 7z B 20 P 350 2 AT
B IMoBERL, TNTNOEED L VITMTT 5

BINTE/z. 2k, FOFEBRITIZBWT, LR LA
TL2HEETEZVOTUSH Y, TOHEIER [~
incertae sedis (A ] L LTHEELLA (4. 74
» 5 Nitrospiraceae Tlx, TOF TR S N7Zdb DT
Nitrospiraceae incertae sedis 28 13 ffl, X 5IZZDTHD
J& L )L T Nitrospira incertae sedis 28 138 & 72 1), FED
[6] %8 £ TIZ 2 o 72 O & Nitrospira calida & 1 T 1Fi
(10TU) &% 5%. T/, FETIXJG37-AG-70 incertae
sedis (& 3AA R T & /2. Nitrobacter J&1%, [FJED L X
VT 1 T& - 7. Nitrosomonadaceae T, FfD LN
T 718, Nitrosovibrio J& L~V T 1, DL X)Ll
Nitrosovibrio tenuis & LT 1L R BN, T—FX—=2Z Lk
THIZEIDIRONZZIDFEZHVRLL DL LT 2
EENT. Thbb, INFE TSN TOWH AR,
HHNFEFEE L CTHRbN T 0N RS,
COEMHFIZBVT, OTUDY — F#i%x 4 DO - THEK
L7z, ZO8EE, FOKRTLTIEIMLICEDL 2HE 4 R

FlZNYRITRL FORTETE, 9MOR TR
ENB7en, ZOMTORNEIT-72. Mahzpor (£4). JAIH L TR TR
F 4 MO WEHEMNT I B\ CllE S 2 bIC B B AR
) — N
Class Family Genus OTUs A
i ot TIHEEEY

Nitrospira Nitrospiraceae -v 13 115 0 168 93

Nitrospira Nitrospiraceae Nitrospird® 13 497 0 13 185

Nitrospira Nitrospiraceae Nitrospira® 1 55 0 0 0

Nitrospira Nitrospiraceae JG37-AG-70" 3 22 0 0 0
Alphaproteobacteria Bradyrhizobiaceae Nitrobacter” 1 105 0 0 6
Betaproteobacteria Nitrosomonadaceae -9 7 2 0 1 76
Betaproteobacteria Nitrosomonadaceae Nitrosovibrio” 1 19 0 10 0
Betaproteobacteria Nitrosomonadaceae Nitrosovibrio® 1 0 0 0 6
Betaproteobacteria Nitrosomonadaceae Nitrosovibrio” 2 14 0 5 0

Y Nitrospiraceae incertae sedis: OTU22627 (0.74), OTU9235 (0.92), 199127 (0.76), OTU26032 (0.53), 0TU24995 (0.99), OTU18952 (0.97),
OTU6388 (1.0), OTU16600 (0.9), OTUS051 (0.92), OTU18680 (0.95), OTU792 (0.76), OTU14723 (0.93), OTU25400 (0.99)

* Nitrospira incertae sedis: 518198 (0.99), 321513 (1.0), 264343 (1.0), OTU3422 (0.98), 537655 (1.0), 694452 (1.0), 1142590 (1.0),
OTU17217 (0.94), OTU14417 (1.0), OTU12507 (1.0), 1106498 (1.0), OTU15459 (0.99), OTU18230 (1.0)

¥ Nitrospira calida 1d=821395/0TU17704 (0.51)

Y JG37-AG-70 incertae sedis: OTU16726 (1.0), OTUS2 (0.99), 3032113 (1.0)

% Nitrobacter incertae sedis: 559211 (0.8)

® Nitrosomonadaceae incertae sedis: 98891 (0.99), 833785 (0.98), OTU23273 (1.0), OTU3895 (0.51), OTU22784 (0.99), 932848 (0.81),

146324 (0.51)

? Nitrosovibrio incertae sedis: 819708 (0.65)

¥ Nitrosovibrio tenuis id=1111998/0TU24801 (0.81)

Y Nitrosovibrio tenuis id=6602/0TU544 (0.64), 6602 (0.36)

*OTU ID 1% Greengenes database o ID (database BEH 2LV EFE ID IZHHH D L4,

[HID & & H12ffF) & LORL,

Ribosomal Database Project (RDP) classifier ¥ — W2 & % i score (&7 v IR L7,
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DOTU Y — FEPR S L H» o7z - #HEEI
Nitrospiraceae & Nitrosomonadaceae (2 /& 3 5 OTU @
)= RO E o728, WHOREICES72DDId%
otz OT [RRED] 2170 T iEILAEE ) IR
T2 51, Nitrospira |& & F OUTFOR A, FEHE
JERM 4 & RTY — FHRIIRwAHmB S $72
Nitrosomonadaceae (ZJ&$ % Nitrosovibrio &b 10 dH 1),
Z® 9 5 Nitrosovibrio tenuis & LT, & 5 WIEZ OIHx
fie LC2Mpmiliahse (#4).

FKAOWEIZIE, £heho OTU D ID & Z DIt
3 % RDP score 7R L7z, 212D OTU IZEFEDOH
HIAGE SN0 THY, IDPEZIVIFIE H 250
FFOREEZHNS.

RIRIZ, TNENOIIAFET B I D 2 B OH %
fEdr e fro 72 WEE, 3 4bb R PIZH B NO; &
Ny 1Z#TE L CRAHFICR TR 2 FHomIE, HEREREIC
% T Y.

FERERS IR

g otkrex Fro R FRA 7 W & L CAlphaproteobacteria
(##1) ® Rhodobacter ® OTU H35 Ml & Paracoccus T 1318 i,
Gammaproteobacteria @ Pseudomonas Tl 36 1, Bacilli
® Bacillus Tl 227 % Z 12 3 D012 5 i
T&72. INHIZOWTOTU Y — FERZEREL 2L 25,
FIEE AR II BRI EORIE L Fo 72 AE VW 2 LAY
REN, BRI Pseudomonas 75% 7o 7z, EE L O TE L
BEEVORBERT OEMELTH —FRIZHRETE %75
Bacillus ® OTU V) — FEA¥4,000 %8 2, 1043

121E, HEREZFRO L EINLINLORE &L T 5
ZEIFTE LR Do

4. E =

AR OZL, LI TO NO;, DA RGEE A Fo
SLEREELZEIIHY), ZoNfF Tk, —Hh
TEEMERO OO+ O BRHEED &b+ 22

ZZC, NO;s AERcEb 2 MEokEIEH L, A
BEECE S 3O & —BHMEH QMBI 2 Wi %
16S rRNA % $BEEICHEREICAT L, 2h2ho1izslr
SDRDII =T =%l Lz T2, TNLORED
ARPHAREDO T 22D X IHG LT L h0d
A & B THELE L7

41 BEOHEERICOWVWT

ZNZENOMA LI BT S N OFHEIZ DO W
TRz n, [HEE] WAV GFORTL) o
B/ — v Etho3o0 L3 ®2 %D, 97%H
Actinobacteria '] T 5% & 41, 5% #:iifi T Proteobacteria
PO AR S N5 M 72 HHERD/8Y — U HURENTe.
Actinobacteria MIZE T AWk, 77 2BEMHMETH Y,
12 e b BN OB SN BEESECEY Th 2.
W3] CTH & L7z Actinobacteria P90 HC & 7 AE A
%705 72D1%, WHEFE 128> T Pseudonocardiaceae (Ff)
& Actinomycetales (H) 1208350757,

FORTLIZBIT % Actinobacteria ® 54 H 1L, Mk
BTHo7DIZx LT, HEINESEE ) IR TEBLICBT
% Actinobacteria F10 5 2 141, HW# &k 50%

L) QHEEDPEEZIENTEWI EAVRENZ. B, [ THolz. —h, Mt GEFEPE) 2 A EdE] ofRH
+] ELTHER L2 TNO, 2B RERFORT L LA EBER (BERIN2E) 2B 2
# 5 THEOWEMRITIZB W CTHE SN -RENLREICE D L HIE

V- K
Class Family Genus OTUs T AEE Y .
) FOIR HEHE
it FORTL B HFEHEE
Alphaproteobacteria Rhodobacteraceae Rhodobacter” 5 0 0 1 22
Gammaproteobacteria Pseudomonadaceae Pseudomonas® 36 192 0 12 736
Alphaproteobacteria Rhodobacteraceae Paracoccus” 18 3 0 31 89
Bacilli Bacillaceae Bacillus” 227 1273 0 4603 132

Y Rhodobacter incertae sedis

Y Pseudomonas incertae sedis Td V), FEFETE7- DI P. alcaligenes (ID: 827497, RDP score: 054), P. putida (ID: 279231,
RDP score: 1.0), P. lutea (ID: 589597, RDP score: 0.54) 38 & O° P. koreensis (ID: 4451011, RDP score: 0.94).
¥ Paracoccus incertae sedis. Fii[fil 5E T % 72 Paracoccuss B®D 9 b Paracoccuss aminovorans (ID: 3468225, RDP score: 1.0) 12 F &1L

BEEVRTEBI L OAR B SN
Y Bacillus incertae sedis
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Actinobacteria i, €€ 30% & 10%THY), Zh
5 @ 1T Proteobacteria FIO®W D139 A%, HAH =S
o7z 73, Proteobacteria FiE, A%EiE Y R T+
oI, FEAENICICHCT 23 (F9 13%) THRIBT & %75,
(] EF2FORTETE2%THY, ZOHEILHE
FEThoT.

HIGICA D E 2l FUMADPIASINL L )12,
AL OIEMHEEEIZEIRIZBVATENDS, ZD720, A
IE & ) R T (EREZRT ) &, £ 150~
200 FIEB SN L% D, TOERMIIBIT S TOWE
INE = E, SFORT I (~40EE) oz &b i,
O LAMTRFERE L YT 2 s, AR
B LD )P L B RHALZER NI ST T
L REMDHE 2 bz

42 [HIEE] OLXOEEFICOVT

FORT LMoL LR ) pHA6 Z FHID, wbhw
B ERMEL] EEansz®. 1o pH AR E DI,
WE 7 &1 & 2 i BRRE 45 3R O M 22 IR # & & D il A
S T4 1) RS+ v oEh, H5VIERBERIC &
BrEnn® EBIC, G 1CBLTFEORT LS,
NO,” DI BRI SMF% 52 5 SO % Cl™ % & ¢ &
LI EaWE L Lo TINLDBEA + A HOER
DEEDOIRT L2 L S E-—RHEZEZ bN L5, FH#H
JERLTEILEEE ) IRTEBE LSS INED A 4 Vi
RIS SN TV Y, FEMEI L AEILAEE Y RT
EHELIE, WL R RBEEREEE R T ETH D,
fef F X BB ) — %2 B TID L & PIENE
Co25, ZHUIESRBIOEERTIC L > Th HIEEEH I B
THolz. Thbb, NO;y & NyNEHET LML FO
Wi, FORTHIIBWTEIMBTELdo72. 51
T=FIEREI VD, MREOETEEL o2
Gammaproteobacteria #§ Chromatiales H 12 5730 S L %
WY © OTU V) — F#Z, Mo +Iic Ttz d v
EXWELTCWAMREELRDH L. S, FORT LTI,
THIcBWCHENEZ 5.2 57 v = TREZOMIGIEDL
HTWZELpHERTS®LHEREE bF 2 b7z BT,
FE LA FE D) R EA o pH 252 R T DI,
200 EEC ARRMLCH 7 v ES TREZORESH WS
LIGERTAMEEELOEZ NS, UL, ThEifHT 5
oD HEILEEOR T oML 28He L, BA 4o
HFEN) 22 30 b FEhE L TV 5.

HRIZBIT 27 v = TREFZOZEAMLIE, pH 5% 645
~895 DHIFANE#M CTH 2 & &N2™. F7z, LHICBIT

BHIEIGOZEM pH 1X, LW LEEEETHL &S
N57. FORTLECTHE, BEICLoTT v EZTRESR
PG T D L, WKMAD W20 NO; % EDREA + »
FEREFICERL, LOpHPMET 5. 2w T, B
WA TERVEITEAL, @RS (R -8 - 52 -
R - RERZ R L) ICHWRAEEKRD, Wik Hi—1L
LiceEzohb.

M) Tk, REICESTA, H5WIRT 240
RS 28R RHRHROERFEL LT 005 b H
AEND T DD, THAGHE A WHERIZ NO,” & A L,
CIHERL - HE L R WEHTERMMRA 1D, 207
Ot 2BV THARMADTREIC 2 5 L TIZAH24EH
7, REREE LTHETW ) £ 2 A0 [204 1YY T
bR SNz, LA BT 2 KED O HARRE OB
G, TEEP ORI EELL, WO RISHEARD 25
WCHESTEFAS A VA ThHY), Znk)%
Wi, ANOEIHHROEFRIE 2 KT & FEhiny I fiids L
RTVER LS o TRV, Lo TR TREHCSIH
T RARET 2500, HAOANE R MEIC
L 2ZEAOMAREETH L EER N,

43 FHEHEICOWVWT

W, EhEnoICBT 2L O BT 2 1T -
72& 2 A, Nitrospira l&, JG37-AG-70 )&, Nitrobacter %,
B L O Nitrosovibrio J& DH DS &7z, Nitrospira 13
)7 AOB TH ), Nitrobacter b Nitrospira & ) 55\ 373
7 = TEALIZES LY, Nitrosovibrio b7 ¥ E=T %
BRILS 2 2 LS Ty,

LA (B3 A s AR, o B WL it T
& OTUD) — FEHFRb Loz, TOLXY) 7% OTU
DL ERGHERDNEL R DHEI2H > TH NO; At s h
VOl EEEREERIKICL > THEIT A0 L g3k
HLinbzdoThrrand. nb, BHEOHELF
Wi, MEicBwTd Lt shTtns .

AFEHEAE R T 1L O & 55 ) RN #EE o LRI,
0 SIS < 137 £, Nitrospira & Nitrosovibrio |2
RSN CREHEIZIE Nitrobacter ST & 72) . g
WWHEL LT, A5 ) E8Eh o 3 EHERI TS
20— NEHHLIEbbrol. TOZ L, LfElE
EB DR TEMIICBWTIKRRE LT, fELER S HEAT
LCWAIEEEDH S Z & Z2RIET 5.

THTO NO; AR BB 2 &l 2 R S Ll o F L
NNVTO [HEEZE] I2EH L THENTT AL, Nitrospira M
TN T ) TEED03~10% EIFEFITHL BN Lab
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ol [Htik] oT L LzFORTRICBWTIE,
NO, 2 T & T b Nitrospira B £ CHLIZBES5-3 %
e SN L7z, 20X BT A LR
DEFAFRE NO; BEAMHM L 2wl RiE, BJiEo -+
DVTHNTIE 7 N — 7 AR OB+ T ORALH
WEOGM LN —TP 2o THHELR TV, HFIC
FINEEC [R5 12 & BRI RE 21T o T o BERED
DRT LTI, WA OFEERLS 15% Kz 72k
shp? 22T, BIIO#ERTIZ DV Tid ammonia
monooxygenase D% 71 =v M A% I— F§ 5% @& nT
(amoA) & REM & L7 FLERERMT 3T b 7. 2 ORER,
FIIOEH T TR, COBMEFEEHTLIT VE=THR
1LHH  (Nitrospira %2 Nitrosomonas J&T#% OME) D%
FEEARD T <, WALBIS A RIZRMI I Thb N Tn5E 2 L
PEEENLY . S 512, T YRS TR, HHE (7 —
*7) HERLHEG L TWwWT, Candidatus Nitrospaera B &
N Ca. Nitrosopumilus JEI 25D AOA # B L TwW5.
F72, KEOTIZOWTHIR L Vv—T%, BRIMESMT
WALER 2 ¥ > % E - # 18 © AOB (Nitorosoglobus
terrae) % amoA FEHL, AOA L X BHfbx /3= L
TWB I eSS,

KREFFETIE, amoA %I & L 7= L o 5T A g4
MFEITIC E CEES o722y, 4o tor b, #
FILAEE YR TERBTICBVTORT —F 7 OELE 2
BLTVD, 7T—F TSRS I ND b OOR AR
BUAEERIZLIX10° % Thh, WHEHTELHEER
BTSN AD, AMO % EORL s v 87 OFkEEL N
TiE, NO; AWM &2 DFH G- % LT\ 5 iRtk 457
WZEZ LN SkiE, TXFT OWEMRNT L LB
amoA HEbEI X MR 2 ERT 5 TFETH .

FORTLTIE, HLICHEELZzEIZEBmETE %
Motz TOMEE LT, Nitrospira %3 U &3 5H51L
MR 7T 2 BEVER CRZBR G5 <, B R AGRER B &
Bk 2 720" FKDAY A7 O L2 0%
DIRTLIE, EOT v EZTRERFEBEOMEICL 5%
BT, LHIEICE > CHRESREE 20, HRMIC
RO TE Rd o7z LT 5. SFORT L EAELE
EEHYRTEBLCIE, WAPADATRVETE WS4
WD) 235 b, HLREIE TR EEREEL TwD
FHILAEE YR TEBICBVW TR TEFEFEL T
7o [RRFE ] i, AL 2 RIFECE 2002
WCTI LN TER Do 720, 4%, THEEOMA
WOEFEEIZOWTHET 2 LEEDH 5 .

FLE LR NS CH b IL T Az TR I, TR A s
LlxFERY, TYEZTEEROMGIHRE LTHA a0k
PRHWA. BUE, FHEOIL [HEE] LI [2#ERXEICE
F A ] 255 LA REETH D L ol 72
T, A TOEEWHLHTE & OBRCERERR - IFEER
BTOI0A+ Y HOZEREZGH LTS .

44 BEEICOVT

a2 Otz A3 A REICOWCTRS &, Mt A

EEE D IR T EM T, W5W Bacillus subtilis 7 &
TS % Bacillus DIFFEERDZ W2 Elbh o7z, &
IR RS AT, HoidthlskEEZ S
% 2%, Bacillaceae (£}) 9 O EIZE - 72
Geobacillus thermodenitrificans (OTU ID: 14535, RDP
score: 0.65) &, 60C OE iR THIH T 2B ThH Y, 4F
ICHEILAEE )R TEELICZOFERN S o7z Z
ODHDOATHENTETTHZ IR VDT, HESKRIZH
5T L BRI OMITIZNETH 575, T L) i
CEDLLZWAHFEL TWD I Ehs, FICAELAEED
PRT # 1ClE NOy ™ A ASBIAE T & flkfe L T\ % W] RElE
WEZ b7z,

Pseudomonas \ZFT &5 % W @ 7% 7> T P. putida (RDP
score: 1) 2S[IET &7z, YR L, FHEHENE, FEIL
GEEVKRTEELO 3oL B S, 4RI
WL MINTEL RTIZR > T, TOHIL amoA %
HBH L, ZO®EET L Nitrosomonas europaea %L L H
S AREDSH B & SN TEY, EEREERTH ) 508
SRLSOS & ) BEREME 2 # o 2W & LTI s ™,
oI Eid, EHICBIT AWML E BEILHHE DRI 72
FIREFE L v, N7 7)) T0aIa=7 42 THbI
LEHLRTHLI L ZRETH5DTHY, FIZAHLIK
IME DV TR ORREERRIF LD 1 >y 57 2 a v b
DT TU—FOEEE L L. Sk, HELTERRE L
ZREREIYICERAL, & 5 \VIXFEBRICEEAET 5 7 &L ChER
BEZOBELRCHELLE AR LB H 5 .

45 SEEEVIKEE

WBIZHFMMEEICOW T 5 &, Rk CTlafE
DIBO DR TRICIE, LMt Emzze shs®, Kbt
ZEIZBWT, FACHT oML & AE LA EE ) IR TR
Tid, TOMELREL72D—HIITHETE 2025,
T OW ORI & TE L O AERE ) R T L O R EE
BOUIBU L TW7zZ ens, HICRICE S a o]
WAL, BHICHETZ2EE 2L B ICBAL
THOWEE 2 RO, WHOEEEDR EEZ K-> T/t
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HEY A, KEOFELZEFERTH Y, HERR2SIFOKDL ) £ TODLPEIIB T I, s
W, BLO TWALE] EFFENE SHEOBEETHAZ AR L Tz, HoMmMBEITB VT [Kad] 1%,
FTrhoBELT7 v ETREHELZFNL CHRMICEOBEVMAZHETE 2 HETH L2 &2 RHEEIZHS
P L7z, RIFZETIE, IS 3THEOTEZ X5 7 A b L 7-.

Jiidi REIRA 4 ¥ NOy OEBUZBE T 2L ICEH L, 3MOMAREETHV S LhoNs 719 745
fi% 16S rRNA BIZF A MR L L7z A Y 7 AR THNT L. B ThHo NOy OEDHEIEL, h
b DGR " — ) B ER O M+ & iR L7z,

M - B UM TIE NOy 2SI SN A, ENENOMAREICH V2 3THEO 1.2 5 13 EEE O NO;
PRI E N, SRS DHIZDOWT 16S rRNA X 7 7 ) AMENT %47 o 72468, T3] THvs - QLAY
OEML) X, [AEE GFEEECRE) ] M TRESNAMEEEE L3y — ARSIz, iR
12, [EE3E] THw s toR#EIR, o 3EO+ & 1358 7% ) Actinobacteria FIDME A H #4140 97% %
& TWa7z. Proteobacteria MTOMME X, MIT30%, FHHEAL T 46%, GEE VKR TEME T TI3% % 5D
LR, FORTFTETIE2BICEE o7 LICEDDIEICOWTHERIEEZITo7-& 25, Nitrospira,
Nitrobacter, JG37-AG-70 3 & O Nitrosovibrio &AM 1, A& ) IR TEFE LB L OCFEEECRI S .
L2L, FORTFTLETEINSOHIEEL MR TE L o7 WEICEDLH & L Tl Rhodobacter &,
Pseudomonas &, Paracoccus )& B X U Bacillus )& DM RO 5> 72, Nitrospira \2)F g £ 3115 OTUs (operational
taxonomic units) MV — R, AEE VR FEBEICBVWTRLIEL o7, D EOEEN S, iA=L,
THOMEAZITGAICHHLTNO, EL SOMAEZIEY) BT /-OOEELRNAF T 7 /0T —ThHhh I P
ooz

X—vU— N AA, dhiE B WA TP 16S rRNA X ¥ 7 LENT
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Summary

Introduction: During the Meiji Period, prefectural hospitals were founded for the treatment of patients with
psychiatric diseases. In this study, the author investigated the directors of pharmacies at (1) Tokyo-Fu
Tenkyo-In (1879-1889), (2) Tokyo Prefectural Sugamo Hospital (1889-1919), and (3) Tokyo Prefectural
Matsuzawa Hospital (1919-).

Methods: The author used materials from the Digital Collection of the National Diet Library, the Pharmacy
and Life Sciences Library of Tokyo University, the Tokyo Metropolitan Archives, the National Archives of
Japan, and the author’'s own collections.

Results and Discussion: The Director of Pharmacy at Tokyo-Fu Tenkyo-In was Dr. Keisei SATO. He was a
physician and also worked in the Hi-byoin, a hospital for infectious diseases. No Yakuhoshu (the official name
of pharmacists in 1874-1890) worked at Tokyo-Fu Tenkyo-In. Tsutomu ITAGAKI became the first
authorized pharmacist and the Director of Pharmacy at Tokyo Prefectural Sugamo Hospital. Before Sugamo
Hospital, he worked at Komagome Hospital, where infectious diseases were treated. Shohei NINOMIY A was
the Director of Pharmacy at Sugamo Hospital from 1905-1911. He worked in Mohan-Yakkyoku (currently
the Department of Pharmacy at the University of Tokyo Hospital). After retiring from Sugamo Hospital,
NINOMIYA was employed at Roche Company as Japan's first medical representative. Three persons that
earned a Bachelor of Pharmaceutical Science Degree at Tokyo Imperial University assumed posts as
directors at Tokyo Prefectural Matsuzawa Hospital from 1923-1944, and later became professors at medical
schools. They were Katsumi TANI (1923-1927), Shizuo KATO (1927-1937), and Jiro BABA (1937-1944).
KATO became the president of Tokyo Joshi Yakugaku Senmon-Gakko (Tokyo Pharmaceutical School for
Women) in 1937. Psychiatric diseases were subject to prejudice in those days. Well-qualified staff were
needed at Tokyo prefectural hospitals to treat such diseases. The position of Director of Pharmacy in
prefectural hospitals was considered a high status profession among pharmacists. The author discovered
that, in those days, individuals that held the position of Director of Pharmacy at Matsuzawa Hospital had no
specialized training in the field of psychiatric medicine. However, they did have specialized knowledge in
other fields including pharmaceutical sciences. This pharmaceutical knowledge together with their
experience allowed them to make a contribution to psychiatric medical treatments.

Key words : Meiji Period, Pharmacists, Psychiatric Medicine, Matsuzawa Hospital, Director of Hospital Pharmacy

*ORESIEEE 50 [\ H AHIEAT ISR AR 4 45 42 [ H AR WSR2 404, 46 4 M D AR HEES RS - SRS AR
dE4x (2020 4F 8 AliTs : Web ) CTORERO—THICHMAEZINZ TRBMLZ2LDOTH 5.

2 W LTHRE R EEFIE  Department of Pharmacy, Tokyo-Kaido Hospital. 1-4-5 Suehiro-cho, Ome, Tokyo 198-0025.
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FHERELY Y —) O50 AORKHEEEEICH LT, &
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Flkeit 1881 (A 14) 4E1cBiE, 1889 (HHE 22) 4RI
SRR BRI AT, S 5121919 (KIE8) 4F
VG AE A TN AR A X)) (288 LT3
DL ER L CRERFL) BRUURRICSER L7z, BAET
RGBT AR TR E & U CREHRH R 2 42l L T\ 5.

[ 995 B VA e ER R ER B MR L & 3210 T B IR IEAR,
Mo ZDWEREIT> CEMRNRERE L >R TH
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LD AITTIIV, RARVLVOFELTEFTHEL TV
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SWRGEEDN S W, ERERE T ELOIRN T
o7,

) L7ZBEIED 0 WIS BT B R EHR BE 0 35
HAMMOFEBRRIEIED LI BLDTH-712THA ) .
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ZHETFICHET 2MERTTo 7. 20 TIE TG
RO RSB i (RS ), FR R EIERIE )
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Summary

Objective: The history of Opopanax dates back to ancient Greek and Roman times, and in ancient Greece
BC, it was also known as “all-heal” and was evaluated as Heraklion (Heracles™ all-heal “all-healing”). Regarding
the resin component of Opopanax, in recent years, many compounds such as ferulic acid, phthalides, and
coumarins have been extracted and isolated as phytochemical components, and their chemical structures
have been analyzed. Furthermore, their biological and pharmacological activities have been elucidated.
Considering these as phytochemical and pharmacological evidence of Opopanax, the author considered the
possibility of utilizing Opopanax as a therapeutic agent for diseases such as psychiatric/neurological
disorders and dementia.

Method: 1) The author investigated the composition of Opopanax utilizing overseas academic literature from
the late 1800s to the early 1900s.

2) Researching recent overseas academic literature, the author also investigated the phytochemical composi-
tion of Opopanax and its biological and pharmacological activities.

Results: 1) From overseas academic literature surveys taken in the late 1800s to the early 1900s, it was
found that the components of Opopanax contained oporesinotannol C,,H3s0,0H as a resin alcohol and ferulic
acid as a resin acid.

2) From the surveys of recent overseas academic literature, it was found that the phytochemical composition
of Opopanax includes 6 types of phthalides, 15 types of coumarins, and polyacetylene compounds. Additional-
ly, their compounds have various biological and pharmacological properties such as anti-inflammatory,
anticancer, antioxidant, and antibacterial effects. As a result of reviewing recent overseas research literature
containing a survey on the phytochemical components of Opopanax, it was confirmed that Opopanax also
contains various components found in Umbelliferae herbal medicines, such as Angelica acutiloba, Cnidir,
Angelica dahurica, and Glehnia.

Conclusion: Recent overseas research has resulted in the extraction and isolation of 6 kinds of phthalides, 15
kinds of coumarins, polyacetylene compounds, and other compounds from Opopanax in addition to ferulic

Key words : Opopanax, Ferulic Acid, C-17 Polyacetylene Compounds, Phthalides, Coumarins
LOHARIERSE The Japanese Society for the History of Pharmacy.
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acid, and their biological and pharmacological activities have been revealed. It was clarified and confirmed
that Opopanax also contains various ingredients found in Umbelliferae herbal medicines such as Angelica acuti-
loba, Cnidii, Angelica dahurica, and Glehnia. Therefore, it can be expected that this product will have the
effects of Angelica acutiloba, Cnidii, Angelica dahurica, and Glehnia according to each ingredient. It is
considered that it may be possible to utilize Opopanax for the sedation of psychiatric and neurological
disorders and improvement of cognitive function related to Alzheimer’'s disease. Furthermore, when an anti-
inflammatory component such as furanocoumarin contained in Opopanax is used as phytochemical and
pharmacological evidence, it can be expected that Opopanax will be applied to various inflammatory diseases.
That is, in the medical fleld, it is possible that Opopanax can be applied as a therapeutic drug for a wide

range of diseases.
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9 7% H B Umba-Opopanax From Opopanax
chironium (L) WD.J. Koch (F§3—1ta v/ XHE) 2°H 5
T ERMELYY. S, H v T o F) Burseracea ® % K
/3F v 7 Z Opopanax, 9 7 1 % Bursa Opopanax from
Balsamodendron Kafal (Knuth) (<)L 7 HA) 1220
THRED DY, BHEREE LT, ferulic acid I3 & F 1T,
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WL LTOT ) r—3 a YOWREMEIZOWTE R Th
7z.

2. A &

AR DR BT HLSZ B S B W e R
AT o7z,
D) 3CITH 23 T T L 72BIE o0 55 530 o & Cff
L 72 1800 4F AR #4212 ~1900 4F A% 1 2 0 g7+ o0 i 5C
BLA G LC, RO BOMEOREZ T 727",

IZ2OWTo

2) EAEDMEIDFAT LRI BT, R ORI ALK
A, B L UEMENEEII OV THEAEEZ T o
72

(D [Bohlmann F, et al. Polyacetylenverbindungen, CXLIII.
Die Polyine aus Opopanax chironium. Kch. Chem Ber.
1968 5 1011 12T, ARfmh S, HEE S 4172 Polyacet-
ylene Compounds (22T 24T - 727,

@ [Gijbels M, et al. Phthalides in roots of Opopanax chi-
ronium. Planta Med. 1983 ; 47] B XU [Lin G, et al.
Chemistry and biological activities of naturally occur-
ring phthalide. Stud Nat Prod Chem. 2005 : 32, part L]
12T, K2 S, HigE S 472 Phthalides (22T
BWFEEIT- 721,

® [Appendino G, et al. Coumarins from Opopanax chiro-
nium. New dihydrofuranocoumarins and differential in-
duction of apoptosis by imperatorin and heraclenin. /

Nat Prod. 2004 ; 67] B XU [ Muckensturm B, Bou-
langer A, Ouahabi S, Reduron JP. A new irregular

diterpenoid from Opopanax chironium. Fitoterapia. 2005 ;
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# 3 Opopanax chironium DOHEWA

L2553 Coumarins OGS L UM 1) BhA 3 & o ik

Coumarins FRISFIIA| TR | R Y HiE iyipi A AR =i =i
Opopanax | Angelica | Angelica | Angelica | Glehnia | O |@ | @ | @ |® | ® | @ ©®] || @ (M3zMm)
chironium | archangelica | acutiloba | dahurica

Gaudichaudin O (1)

Columbianadin O OO O (2)

Peucedanin O OO (3)

Qfﬁcmahn o O (@)

isobutyrate

Umbelliferon O O O (5)

Umbelliprenin O O O|0|0|0O @) (6)

Imperatorin O O O O O OO O @) OO O (7)

Xanthotoxin O O O O O O O (8)

Bergapten O O O O O O O (9)

Psoralen O O O O O|0 (10)

Scopoletin O O O OO0 VAN VAN (11

Heraclenin O O 12)

Heraclenol O O 13

Suberosin O O O (14)

Marmesin O O O O (15)

Dehydromarmesin o I

methyl ether

Prantschimgin O O 17)

Smirniorin O O|0O (18)

#2 1 Coumarins 04 W27 10351

. PRI

@. DS, KR

®. PrEEE

@. Pt

®. HrrraE

®. ﬁ‘ﬂiﬂh‘:

@» E/’?%?Kux

®. ﬁf%%l(ﬁ 4

©. ¥ A v 2EE

. furwina

Q. Ltz

@. PrEm

76) 12T, AREASHH, HEEX N7 Coumarins 120 N AFY OHLEON o727 T v 7 ADRMET] &

WTHREETT- 72,
3. i ES

1) 4 R,3F v 7 A Opopanax D H:JE

R DFLEREY) D Opopanax chironium (L) W.D.J. Koch
() B Umbelliferae) (& V53 il #3812 B A O K & 7 Al
WC, R FOELROTABIECTH L (7 NFFo3
J v 27 A Umba-Opopanax). < M2 L ROEGIZ.OH X <

SRt

F R3F» 7 X Opopanax D kL, 2 DD ¥ 7 5 8,
WZZOHFDTHNT VD720, AFEZITBIT BRELD
JFERIZZR>Twh, $HbbREET 7)) IRED [7 7
A D] \ZEE DOBARD Commiphora erytraea var. gla-
brescens Engler (1 > 5 » %} Burseracea) 7*51%5 17z
TAEE (74 KR8F» 7 A Bursa-Opopanax) & i
FMLCLE)H. o7 VY4 KR3) v 7 A Bursa-
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Opopanax ¥ 7213 ¥ ¥ K )V 2 )V F Bisabol-myrrh, Hw» 3
)V J Sweet-myrrh & FEIEAL, FAKERTIE, KR ;v
7 X Opopanax & LTSN TWA, RgdmiilRaEnc
WhEWIzE, ZOT N ARy 7 ZHAE, TS
TWBME—DF RN F v 7 AL oTnDE, ZOTIVHF
RXF Y 7 AV TIEEEbNTE Y, BREERICH
WD R S L e

=7, HROFEDAFRINF v 7 AOLB»HIE, EO
FARIF Y 7 ADIFERIER 2 REST 5 2 L3, FEICH
HTHsb, LI LEFOEFmLIE, RmoEFIIBZ5
< Opopanax chironium (L) WD.J. Koch 23 L& L7
Opopanax & D Wi % & &b 728k 4 72 £ 1) Bt Fam Umbellif-
erae P HHFOLNTZLDEEZ LN TVWDL I L EZRIEL T
l/\éZm),

AR D ZANEEHALF ) ¥ 755D onoég (opos, “juice”) +
novoé (panax, “all-healing”) [4 K Z opos, ¥ 2 — A juice
+/39 v 27 A panax [+ =)Vt —1) » 7 all-healing : X
TOWEE, sk IcHRy 4. 2L TOERFY 70—
< T, A allheal or mévaxeg panaces [+ — Vb —)
(TXRTOFL, Hhe) F72137%F 2 X panaces (FiHEER) ]
LI Y. 4 F 2 31) 7 A Dioscorides 12 & % &,
A & mévoxeg Hpéaxhewov (panaces Heraclion, “Hercules’
all-heal”) [JHHESE, AT 27 )XV [NTF T LADF — )L —
)V Hercules-all-heal]] &\»9 F— )b — )b d—Filih 6 55
AT APY (WAl

HI A== THINIE, = —VDRPREIZ DO
T, S E LT, FHERRE, BORE - »@H - O -
B - R E FEY OB SRR, WikE LT,
R - TV ADEEE, HERIEE, 45 O BIET O A DL
E OB - DFV - TADPA T - AL E LI A
JFEli & REie D P ZE - B & IR DA A 7% & Ot L RS
nz=t,

D FEFEREY D Opopanax chironium (L) W.D.J. Koch
& PL T, Pastinaca opopanax L. Ferula opopanax Spreng
LTS TTn Y,

2) 1800 A1 ~1900 AEAUHT D MES L O P4l SCRRIZ TR &
N7z F Rs8F v 7 A Opopanax DO HEWA LY R 5-HLAY

[ Analyse der Harze Balsame und Gummiharze
(1900) 1, T Analysis of Resins Balsams and Gum Resins
(1920) I i 38 & OF T 2 48 iR 00 B 5343 AT O 24485 S0k
$ L O [Archiv der Pharmazie|*” 121&, RO & L
T, LITRL7ZLH ICHIET )V 3 — ) resinotannol & L
C, oporesinotannol C,H;;0, (OH), MiEHEE L T, fer

ulic acid AEHEN TV L Z AR SN, BmEFD
ferulic acid 1% oporesinotannol & @ = X 7 )V Bl & | T
51.8%, MEHERIE L CO02% & ENTWAE I EARHES
7o, FOWEEER O ferulic acid DEEIZDOWTIE, MELA
128% 12K LT, Rl 022% TH W EAURE NI,
Ferulic acid DfbFAE©EIC DOV TIE, TITR L7,

Z O YO SCHFAAS A 5 1%, oporesinotannol DL HE
1B L OSEE AR ICOWTIE, HRETE o7,
3) LD DM LRI R E -4 R85 v 7 A Opo-

panax OFEMILFEI IR, B & OSERZ2 09 iH 14
(D Polyacetylene Compounds

[ Bohlmann F, et al. Polyacetylenverbindungen, CXLIIL
Die Polyine aus Opopanax chironium. Kch. Chem Ber.
1968 ; 101] O XA T, KOs & LT, Cl7TD
Polyacetylene Compounds 28& N TW5 Z L LT X
728 AFEE, PEEYSE BXCEBRIZL, Cl7To
Polyacetylene Compounds 28 & £ 1L C\Ww %, Z i fal-
carindiol, falcarinol, falcarinolone & L THIH L TW 5.
Falcarindiol (21, ¥ 704 F 7+ —+¥ (COX) BHESE
HICkoT, 79 VF= VIS AEMBUBICHIT A2k
PR E 2N T\ 5. Falcarindiol, falcarinolone 12 1%, b#
WHIUBE (B8 (ER S5 2 LGS Twa7,
A& EFN TV 5 C-17 @ Polyacetylene Compounds &
W R & F LT B C-17 @ Polyacetylene Com-
pounds @ falcarindiol, falcarinol, falcarinolone ¢ [ & 1%
ZoWTE, JEEIHIRE .
(2 Phthalides

[Gijbels M, et al. Phthalides in roots of Opopanax chiro-
nium. Planta Med. 1983 ; 47] 8 X U° [Lin G, et al. Chem-
istry and biological activities of naturally occurring
phthalides. Stud Nat Prod Chem. 2005 ; 32, part L] @&
LA AT, RO E LT, £2ITRLA6HD
Phthalides 23 & £ T2 2 AR TE 2. Zh b
RV ROAERE L NI EFERATRE Y 2
EERE2IRL. 2L TEO 6D Phthalides D13 &

0]
H3CO A
OH
H
X 1 Opopanax chironium OFEYLF K 55 —Ferulic acid DL

26
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A &3 E EE Y J7 Angelica Sinensis (Angelica sinensis
Diels) I2b&EN T2 Z Lk, JEHICHEKREY. 6
HE® Phthalides O ffil # O FEBEHIEPEIZ OV T, K2
\Z78 L7z, ZF 723 7% Phthalides Db & 12D T,
21T L7z,
(3 Coumarins

[ Appendino G, et al. Coumarins from Opopanax chironi-
um. New dihydrofuranocoumarins and differential induc-
tion of apoptosis by imperatorin and heraclenin. / Nat
Prod. 2004 ; 67)] 8 X1 [Muckensturm B, et al. A new
irregular diterpenoid from Opopanax chironium. Fitotera-
pia. 2005 5 76] OLERAT, RmoOBGMEE LT, #*
312/R L7z 15 D Coumarins B & U Diterpenes 738 11
TWVR I EPHRTELY, ZRbodiziz, MLty
BroAsse, L5, FIE, PR, Mg, EEICEIL T
LT bdHbH. FORT, 7577 <) O imperatorin
(T8, A, MR, PERZIROD L AT T 0—o
THY, F72FEF, #UR, WE, SUEIROH 5 A
EWITEH L. TOMAMIZIE, 75/ 7<) X ELT,
xanthotoxin, bergapten b & TN TWA. Z D241
WIE, BRI b EEN TR,

Imperatorin (Z\IPLRIEIEERIFEDD V), Z D RKIERD
FUSHERE & LT, /MG SEINE, IREZEB O RE",
SO T ML (NFAT) O#% K FxB (NF-xB)
O DNA ~NOfEG A HET Y Z LpHMON T2,

L7280 TRFDOHE G & LTEHEEN T2 15FD Cou-

E-butylidenephthalide(1) Z-butylidenephthalide (2)

Butylphthalide (3)

marins 12, imperatorin 3& TN T2 Z &I, IEH
[ZBBRZE. A SO imperatorin D& & & N E &L
AFEOER E OB AR LT — 7 1229w TiE, 4
DREPSIIHDL LD TE edro7z. Kih, B LY,
HIE, Pz Sofhor ) RERIZLEThTWwS
Coumarins 3 & 0" Z O FEHFRPFMEIZOWTIE, £ 31

R L7z F 723 7% Coumarins DILFREE IOV TIE,
3ITRL7.
4, £ =

A OBERIZERFY 27 - g —<ERICE2DIFD,
2000 ELL FORER 2 S AETH L. HRF) v
7 - u—<TiE, RidAd—rve— e IR, AT S
LVADTIEE, ~NF7LADBETH-72Y. Hlo—~
oI LR E, Rzt — e =), HEEEDO—D & L
T, HE =~ 2255 i S i Twn /.

Z L TARBIEEWERIARIC B W T, St R
SREEWHREE) L L Cflib T &7,

RO 19 i (1800 4ER) IZA - T, HAMFDIZE
PRI L, By (B3, ERMEYY) o5BIcE
WL, THBRTIE, AR, SERAEY D S OB RS OFH,
HEEOTRFE s HERE L, Zh B3, EAMYOBEN, =
MRIRE L OB S22 Zo—BE LT 1800
FEA R A~1900 SEAHT 121, T 2 8HIF Gum Resins 42
OB IHTAERDHE Hd o722 & % ME O STk
FTHEER L 72, UERE S MR SO S OFEMY (2o

Cnidilide (4) Neocnidilide(5)

CHy H H CHy /// (o]
| | i .
o o o °
H
)
° (0]

E-ligustilide(6)
CHs

Z-ligustilide (7)

CHs
H
H 4
] 5 o)
0
[ HO Y
[¢]
o (o}

Senkyunolide A (8)

Senkyunolide 1 (9)

OH

X 2 Opopanax chironium OFEYILF K 5 —Phthalides D L4 i
% Butylidenephthalide 3 & O ligustlid ®¥H LT D Z & E \$ TG ORMEIERZ R T

Z\Xcisth%, E X trans KZRT.

RERAN QLRI & D, EFDP S ZENEHR LT, EWFiEEz R,
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WL, RLIRLZ, 2ok 23k (k3 ST
) OV IZE 5T, REIZOWTIE, 1899 4F I F
iz & L C, ferulic acid, Big7 )V a— & LT, opores-
inotannol 753, HLEE SN2 oA, S, &
NS OIEHEZ NGOV T, MRS NT, KRR TH -
TmEEZLNS.

JEAE, ferulic acid 122W UL, A B IR 2 L0
HRAESRIER, HURRAL - BRAL T ¥ 7 VHI, BRILA b L
AP, SRR, PR 2 SRS AR E R AR ST
Wk, ZO7 ferulic acid WEMERNE, B ML, ME AR E,
JE7e EOE L DEMD B VIZIBIEE B O AR L #H
HEENTWAEY, Ferulic acid 13/h%E, Kk CkiE) Z Lo
BqY, Yy rAE, rvEwmad, ktY, #HT (FR)
HEDBHEICEEIZE TN TNEY. —J, ferulic acid &
BOAESE, Mk o, wERE, PERE), I,
MR End b, ZoPTHME (TABRESRE) 121
ferulic acid V2 EIZEHE TN TVDE T L2 FEEIL 23T
i L72. F 72 ferulic acid O F§5L1E 1864 4F Hlasiwetz H
LIZEL > T, #4974 F a3 v)EFerula® F. foetida 7%
HiEkE fEgvEs e d, FHEIF 28I THEL
721201800 4E A~ 1900 4EACRT DY Al Sk 2

T, RERDBSTIZ ferulic acid 7R/ SN TV 2 kg,
RACd, EARS O ferulic acid OIE L A FEH 25K
M N7 RPBHFEFETE S EE 2515, Ferulic acid ©
b ORISR OTEM O A B s PERIHIE A 12388 C 7
TN 3 —BIRANEBE ORAEREOUE, B LU
DOETIIHID R ZARTIRKD B 2 QWEETIE R VWi %
ZAh. FTO%&ME LT, 72k 21X umbelliferone 7 & D %
FEHIFIVER D & 5 W DAL ZEZ 5.

PLAE DHEYL T OAR L ORI LA R RL, 3 & O3
EMTEERD R ORIZEIZ & - T, Rios & LT, ferulic
acid LAMIZ, & 5 |2 Polyacetylene Compounds, Phthal-
ides, Coumarins, Diterpenes 23, HEE S 722 & 28,
WAE DL O TR TR T & 72, S HICZN5 DS
DFEFLLIPHFEIZOWT Y, HIHSN/-Z & bER L 72,

A& F T b C-17 @ Polyacetylene Compounds
[ZowTlE, AHE, PEEYR, BIOENRICHEE
NTW3Y ZHUEYE, ERE2 S, falcarindiol, falca-
rinol, falcarinolone & LT, {ilifli, HEEsh T2, £
HITIE, EICH L TRWERIERA S 2 Z LG S
T B REIZE F N TV 5 C17 O Polyacetylene
Compounds 752447, #EREIZE T T3 C-17 @ Poly-

Gaudichaudin (1) Columbianadin(2) Peucedanin(3) Officinalin isobutyrate(4) Umbelliferon(5)
(o] X
X
=00 oL Ar
O 0
CH N ¢
: 04g=/CHs ocry /°W HO o o
CHa °
Imperatorin(7) Xanthotoxin(8) Bergapten(9) Psoralen(10) Scopoletin(11)

0 CH
\/ﬁ/ 3 OCHs o

Heraclenin(12) Heraclenol(13)

= N H°j><OH
Q
0.0 o
~ /

Prantschimgin(17) Smirniorin(18)

0. fe) Ha CH3
CHs OCH:
s Jo] OW\;\@Q' CH3
\Q(CHS X N
CH,

OCH3

Suberosin(14)

OCHs

= Och
\ Ty LKL
g oo o 0”0 OH

Marmesin(15) Dehydromarmesin methyl ether

X
o X N « OH o 0o
~o (O]
Umbelliprenin(6)

Y\/YVY\/O O O
=

X1 3 Opopanax chironium ORI S—Major coumarins D fLar
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acetylene Compounds @ falcarindiol, falcarinol, falcari-
nolone &AL 7 EIZHEEDSE VD O THIUL, K
mll b, B, RIS 2V RS RS TE 5 &
E2b.

F2ITRLZZEHC, REBIZETE NS 6 M Phthalides
IZowTid, ) RoMiosgE M IS, kn) -2
bEFNT D, FEEL)F Angelica Sinensis (Angelica
sinensis Diels) (21, Z @ 6 ff® Phthalides D3 & A &
BEENTV2Y. 2o 60 Phthalides 122V T, Zh
TNOMBEOGREOHLB 2R LI2ET— 7 1B L T,
SRORENP D T LIXTE Dol K LIFON
WNE KA O, IERERE PR OB 7 & NIRFEIEH =2 F
THIEPHMOENTVEY. ZOMMIZEE NS butylide-
nephthalide, ligustilid 7 &3Ht7 7 v 2 “MERHIZ &
B2 AT A s S B,
B L O ligustilid (22 W CiE, AFE L Y PEELIFEO S
BELEEINTND, KIFjED X O HE#E L5 ORI &
¥ 11T\ % butylidenephthalide, ligustilid 7z & @ Phthal-
ides DR, FERIR & MWLAN, EHAHYIET Y
EL72E, NS G0RMICYS, TORRPHRETE
LZOTE RV LEETIIER D, FA- AR E O,
KbDT TV r—arbEzohs.

=75, RIWRLZZAGBIZEETN TS 15O Cou-
marins @ H1 T, imperatorin, xanthotoxin, bergapten ®
DT T 7<) JIZonTIE, LR, EBRICLEF
T\ 5. Imperatorin (2§85, M, fiE, FHREZMEO
HIEQERSO—2TEH Y, /3T, #E, e,
BRI DR RO K5 T 557, 374 b 5 imperatorin
T NS DEREOHIIEEED BT TH Y, T AU
AL T MifE (NFAT) O#KF«B (NF-xB) @ DNA ~
DG EIEL T, SRERIGEZ WA S5 (FREKIGIED
i) tSbNTwaY. 20X )i, RO
ZRRHEW DT T ) <) ¥ @ imperatorin 235 F T
Wh Il Ba e RIEREOEYREICAR T T )
F=var$RIENWRETRRZVWALEZL. Tabb
HIE, dERROSE, MEHEMRE ARSI S KO 5N 5 EE
WPRETELZDOTIEEVDLEE R L, RO im-
peratorin % £ D 7 5 ) 7 <) » OHERENH & ferulic
acid O AR FERIEH OB R &2 MHE L7z a, 7V
VNA = —BIERAE O RRAWERELR IS, RiE T T —
TaryAIELWERTIEIRVWALERS.

Al ZB S 2 AR O WA O TR AR RICB W T, A

1Z Coumarins, Diterpenes, Phenolics, Phthalides,

Ferulic acid

Polyacetylene Compounds 7 & & AL, ZI5H DR AS
PUISREVERS, BURVER, BURRALVER, URTER & Eotk4
WA, EHAEEE G LT WA Z EAURENT.
NS QTR AIEDLIE, N, HIE, EEZ &
WHEINTVE, ZoHE, RIEEOHERERS &
HoTWbbDbHb. Tabb, KGIERE HE,
PUlEAt, PUHEME 2 & o E WG % % 3 Coumarins,
Phthalides % & DL Br % & OEE, e LT B
WEFEO—DEWZ D ENTEDLLEEZDL. LIAoT
INLONSrEEGR)E, NIE, HIE, EREZ &EORF
HEEDKE 2 WA, BHERBISKOLZEHTELDT
EhwheEz b ZhICE KCEENs6HO
Phthalides, 15 f# @ Coumarins ® £ 4 @ & & 12D\ C,
TND ZEOARIBESRE L OB EZRT 7 — ¥ OCEEA b
VEEER D, ZOZLIEIRNTHEHAREEGREEZ D
bC, EELAHEL LS. L TCHERIISHOEFRAET
15 72 K i B 43 @ butylidenephthalide, ligustilid 72 & @
Phthalides O #A#F, $HERNR & MLy, BT Y
T AL LT, M- MEEEE OGRS, F RN
b L < & imperator-
inZED7 77 7<) OHRIERA L ferulic acid OH
MHRERER Z RIS ET Y AL LT, TN, —
RIFRSE OEFE ARG 7 7)) 77— 3 3 BBEHTT
BETIE R EEZ L. EHIZRNES O imperatorin 7
EDT7T 7)) OPREHRE T T AL LY
G, AV, BYYEL SOk 4 R ERB O K, HiE, W
B REREARDIRKDDLZENTEDLEEZD.

@ C-17 ® Polyacetylene Compounds,

5. #%

¢

R OFELIIHRF) V7 - v —<ERICE 2012,
2000 4ELL L ORER 2 FH S IRMMNESRLTH D, £ L TR
FEWELBIEIZ BT, e, Smiigiss LT
b T

Pt 19 A2, HARBI ORI 2SI L2, 3
(RS RS OFFICBWTiE, KT, £
S, AN O OGO, BEEOWIRAER L7z
A OB R B4 & L C, ferulic acid, oporesinotannol,
vanillin 72 &5, B S 7228, 2 0B SR AT
PoIE, RO OFEHEREEIC OV TIRFHTH 5 72
EERD.

ITAED PN OWIFEIZ & - C, 6FH Phthalides, 15 ff®
Coumarins, Polyacetylene Compounds 7 & OALE YA
W, HEES N, NS LS, SEEENTEEAEI S
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N7z, @ 6fE Phthalides [22oWTld, L7, JIIHE%
b E TN TWw A Z o o butylidenephthalide,
ligustilid (213, $HEF, SIEERIRDD D, Kan e Wl - ok
HROHEFT T r—var$r2ehliffcd s,
72 15 1 @ Coumarins @ H'"C, imperatorin 72 & D 7 7 /
7)) VIRPLSIERIRD B Y, HIE, RO GRS
Thb. FerRREREOWSE, R, WBE, Mk I
RKmET TV r—2ar3shIeNREEZONS. &
5122 OPAENER & ferulic acid @ A B s EIHI1E
HEOMEREZHEEL T, TN v —TIERATEDRE
MRS, RiET TN r—var 52 L bR
T&5%.

Z D &) NEFEOR M ORI AN BT % il o
Whoe SCRkF A 2, )R, %S, B, Bz Eotv )
FHEEIZEIN TR PARRBIOERIIEINTND
CEDMERRTE T Leh o T A DORGIZHE L 72247,
NE, HIE, ER AL EORRE Rk 5 Z & 3R
TE 5. Fimf - MR E O, 7V YA~ —RIFRAE
DBEAERRDUGE AR ME T 7)) r—2a »y 352 i
REEEZOLND. EHICEMIIEFENS C-17 ® Polyacet-
ylene Compounds, BL W75/ 7<) v 7 EOPLLIER
SRR, EESNIET Y AL LA KL%
FeA R RRERBIZT 7 r—2a 352 L MIFFTE
b, ThbLbBLERFEFIZBWT, INEFHOERFICA LT,
BRI L LTREDT 7Y r—2 a v TELHENNE 2
bNb. TOXHITEZLE, KB X0 REEEY)
AT OBEROGHEEOBE L ERIC L VG2 b0 L%
b, 22023 THERF) U7 - m—<REAL,
REAA — Ve =V EBIFEN, NTTLADF -k —
b, HEESELFFEIN/A-Z & L OMEENEZ LN D,

FIFAR
FZR N & FIEAH I 2.

51 A 3 8k

D MIRREAN. HARIERHF IS Wz - iEsEoZE (2
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of the “North China Relations/Manchuria Relations” Document

—Includes “Chinese Medicine Survey” by Tatsuo Kariyone and “Opium Material”

by Osamu Kishi
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Summary

Objective: The Pharmaceutical Sciences Library at The University of Tokyo holds the History of Pharmacy
Library as a collection. In this article, the author clarifies the significance of reprinting and publication of the
“North China Relations/Manchuria Relations” document in the Pharmaceutical History Library.

Methods: The background for reprinting and publishing the “Chinese Medicine Survey” by Tatsuo Kariyone

and “Opium Material” by Osamu Kishi is described.

Results and Conclusion: It is expected that reprinting the publications promoted herbal research and opium
policy research by the East Asia Development Board during the Sino-Japanese War.
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