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Historical Research of Cultivation and
Introduction of Cinchona in Japan*

Seiji Nagumo*?

<7 )7 REHTHEE 200 FAIC E2BYSETE 212 TRRKDBEIUETH 575, TORIEEE LT 17 g, pikTH
> (FF /%) BREINL. L% 300 Ficbhic> TH+ 2K LA L, KN T quinology & W 5 2% £ A,
HIEROEFET, ARLFREE2EF LSS E, —ATRERRBELTRAIRLI L bH 0, FTEENZ 0FEOMEEK
HITOREAL AT - 7o, FERAICEA S vz hiclsb, 19 I AXEO ¥+ 7 B TEESEEORENCAI) L
DgRED * F O ERIE L0 SHICE > TV, 224013, HREMLERBEEL, +r2naRIcEASL
RZDRBEES> THILL., FFEV-HIBE, HilY, 7K, F=—320 3D 505, SlOld+ + 0B LE
EL, ThICBb > HEZORES o ANPNcELSEY TS, THEOBERBTIEI, B— BHRLE EARE, WMAR
g, TIEER BLUORYREETHZH, BREEEANRLELS.

£— (1873~1951)
BEMARFORIIETHBE— (1L - @LY) BB M4 FRRIEZANLL, 244y, ErexlileEbic, KiE
64 (1917) F=—xZPHCEELL/7.. Ih otk St3REE—0RIERL LD, BEEIET LTINS ICE-
fo. BEEDOF = — %3 Y+ 7B SEA LI+ K Sl LB TH - 7208, KIE 10 67 CYEEARKET) T
O+ FIENCHEIIL, HF8EICEZOFFH o+ = — 2 2HE, L ED MEREOBEMTEIC BRI L. B—0
9 LTI 2O TIRBERRF O ZBENEIZ S AF L THMICRES N TV 3D, I TEEBTOF F I
KiE 11 FICBEEEM B L 70 - Y FEOHRLENHFE LTV B T EEMEE L TH &,

HARRE (1856~1928)

HARZE (PRI, RARRES & & & SICERETINBENOEAZFAD—ANTH 5. BuriEYEo A 4+ =
TThHY, HYE BREFICEREIEAZELENS G, TholBEBEASHON TR Y, I TREDEVIHEESR
ZICHR OB ZI 5.

MRS < LT8EmES, HfFBIcEY, o v 7 I35 LTl 0 45 ¢ & 5 Maximowicz DR EL A . &
DEEFOETHOEFH» OBEE TR > TV 5, iR 154, BEMAZT THPICED, ++ ofEcHdiA . Ly
LG DHZER 2 DA FEMUCK > TV B, Z ORIE 184, KEHEHITH - IERBEBOTBISLERmM A, £
OHE I EHEBSTROLEER T &5, BEFEFICHVFMEZFHRERKRT 2090 E 5. LarLBiici~s ) 7ic
Bbh, TOREOHEE USEERRT 5 LICbE -7, T THEKS bRBICTVIEE 28 43 H, HRIZHE S &R
LTEBICES &L bIC, #HNEROGEENOHBICRYI /S EORFEICY L &R WA REY oYL "L

* AREIE, 2009 CPak2D) 44 A 18 H, HAMESRFMRS GRRIRYRKEREEIIAMHR SRS CirbhioR s
TH35.
*2 BEAERIKS: Hoshi University. 2-4-41 Ebara, Shinagawa-ku, Tokyo 142-8501.
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MENTIRE L, DIk 10 £/ (iR 35~43 ), BEmEoESR CATHYIEE S ORI L ICEE L 72, T omEEN
E s (R EIS ISR | (RIESERK) THS. LrL, Hics > T+ HEEEEEREDO 3 TH 525,
FEEcREToL#ErdEOHETIBY. HRicdb++ BB 0EEIRGL, MOV SHRMESNLE - 72 ENEH
A%, #hidsThE, Ll 15 FICiT > cHEROMRIC B U 2 b BEPIO + + HEHMLOR A &, Bxill s &G
SIEDHEARBIIC L ABINF~NOEHENP SR - LTVE., ZOEFRIEETH 3.

BARIS (1836~1908)

AR TR CEE LW - 220, AEIFC G S Mo A& LTHIDN A, BUGROWIE 84 6 A, Uik
BV A AR ORISR L 0, 45 ¥ SABIZ Y+ 7HED % 15 500 AOHRD Z4 E L 12, T UK LE 9 4
IZ Cinchona officinalis 2 (3 U &9 % 4 FED + 551 42 AR ICH W72, F - OAEY S HbSEICEA S NID I
MDD TDTETHAH S, bl LG 16 F 0 HRLEI & 2 i< OB, CoRpAShcEZAWZ b
DTHote. FFBAREORA v FEH/EPSSDH D, WiR 16 F £ TG 3 [m+F FEMEYIBEASN TV 5.

b 5 CRIKRE & BIREE SIEBOMINTS » 5, AN b+ FHAIOTS 200 ? C O
BT, BUETNETABIATE 22 THADDVTURL, LRKOEL S 1 3 MOTHEENEZ 515, O+
OEEHE, HAR—IITIE & bIC LIRS £ ¥ <5 D SBTUE. @EAEXA 2 (1862), FHHRED
9y SRFEE LTH 9 ¥ SITfp 0, SR R Y ¢ 7 BT 5% T 5. BHITE OB
snre. TEEIC RIPREIE, WIHBE S50 5, @R HROVIA TE, BRSABIRAIT Ly, Lo
Chie s ) T, BAGEROEID S b+ + EELoBEEE/K L 1.

Ry~ (fEH 1857~1862), MARIE (1832~1907), FEiZEE (1840~1879)

LR A (1857) ITRH Lc kR vy I K D IHFHEFHEMFGS N, TOHA XTI MEARIAIC X > THADERE
FOWEMNEIT SN E v OB D— 1T Cortex peruvian fuscus (I —FEDOBEORIEE) &dH2DIE+FFFD
ETHAS. FLMAEARIAEFERICR v NcFAKEHERE [TLHE] < Bl (F=—%) 2] LTy, +
FRFZ—FIEOVTHABDFELIIBEIN TV Wb D, SSHICEHSE, BRbSIEE 723 L 5 DRRITT,
Ry RFF = — A EEHE AR L OFUEDHAEE THLERE T, F=— % 1820 FLICHif s 7zns, 30 F£5E L
o BAEREF ORI O o, RIEFTRER—EBES 5P+ = — 2R A S BRI EbN TV 1,

R RLIFT

RIRRF IO [RIFEESh Ot Ik b &, FHRINEEMSG U NEIFE S YIS | (1822 4F) THIBICF —+ D
NAE5Z, TNHBHATOFFICBETAPD T E LTWa, A<, EEERO [FIiEss | FH)ZE
(Epg) (1819) I b&BFMkA B v, v —Fu b @ [FEFIETE] (1826) PUMLLIIC b + FEOILE MM SN TV B,

CTY

FrICH P RD H 5. AEWFHOEBETHEEI N OOAEENEHOZY, —HHETHREL TS b0,
ZOBVAVAHFNRTHBE, EHP S IDAKRKGE—PKIE 10 EEETHEICKII L e Lo+ FIcfl#EVWiznwT &
Wb -,

DOREANDF F 2 FEA - FEEORER R, AR T TICVWAVWAENENTVWES, TNEISICHNTABLE, (B
—-HRLE- ARG -IMARRNE-F » <) UG EERER LS > T0E I LIC#E, BhEOFES ICEEE b - 1.
BHTHHROFHKIIKEZ VL, TOREPEFBONETHY, FEEBTATROEHS D B, #EEOBRSENT L
MoTEIRAbT A, FEEINLLAKICE, COKSHEELOS>ROBHAESNTOWELDL S, F1, BEEioHE—
PEBERREAEHIR (BN 139 TIC 4 FEFIOHEELT, F+ EEARBICOVTERL TWS (1975 FHFELES -
), URHEHROMFE L TV ETHY, AREEIZONENLS 25— LTWA. EENREICALNTE
11 EFRE-D, FFEPNDZBEVILZ VT EICBESHEL v

(2)
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Ethics and Medicine*!

Hisatake Kato*?

HAI TBITHE] LWHSBENRS L L2 THLKLA S . [HACEMMAICKRE - fEEEMALVIRD, BAES I
LTARRIEE L2 5174 (BIT) 232N H5] LLIBALTHL. BETKL/ 2R 5, F#H EoME TR
G5, BOMSHREEZIERT 2, ERTEPTLZAEL -V ET B 3T NT [BRITHE] OFHTHE. 15 —% v
bTHENBE, PRODZOMPIDS B LD, RITOZSEILMBE-720TH S, NI L WS BEEZHHF L/
BHAZSWE - BEELAE WO BB THlichi & %, T TRITHE] VWS SEESh -» GREIHO ALY AFHFL 2 XES
HIH R 72,

COEER, bo EIMICBMEOMICLE ~7. [br-E—R] EVWHIRDYIC [H & - ERTHE] EVSADVS

ML A E S W R O I A AIEIC 18 5 12 DT, ¥ NI BIFEOPIC I TWE WL 553 « 7 7 & X A OEHCAESE
LTwa] EVHFEGHTVS, BUEICBRITENSRED SNIEOAERBSHRCE > CE L EBEREFT S, 123 THEID
RIFEMIET # )V A TH 256 THAOIEL W EWS IlfEBE AT 2 #Mnb LW Ea—) ¥ YHIEE] T,
TAYA=ZLDMLTH S ELSHEZEFROAL NS,

UL, #3azfibd a2MbE, GENTHL LV TRGZV. TXTOFEEYE, KLY 27 TH—INEHHE (h
PHET) L& &, 53 a3k » 7OREE 5H 5L VS 0TH S, &< IS, MBBEONEITEHS 5 £ 5107
T, 3% [HOBEE] oM, >0 [BITHE] TS CENTERL B -TEL.

MR A EEAZE D > 7D ] LWHEESICHICT 5. [TXTOMEBlIE, Kok -T2 LL, s
XAtk > THEALT 5. MEEASNEILEZ &, TEHAGLZELVSEDPTFLEZIHE, WETRECTHEALE
V. A3, MEEOZICEERD OZFIEY 3 NEH | WS EREBRNZ ANV S, BBURAFshs0TR
ENWIEA D I,

BERIC & » TIMEBSZELL 72 L SN2 HlERF L T4 5 &, MEBEEb > Tz, OnEsE FERGERSEA
) BT, 14 3)

Bl 1, PEFEOHRHTE, GEROFENHREL Y bEH - Tl Lz, O FRRESILRICEVHIESZ 5L 05
JFRANRZE D > T s, @QHERHESMEALL T, FADBEFED S AR LIRFICED - 12D T, GO H T &
DOFBILB o7, TNEEEBROET, MiEEEOELTIERA .

2, 7AVH -4 vF a7 AMEREEFFICH O, BIRTREREEREI LTV, ONMERIcEL & o 2
T 5] SV EEHETIEELL Twiwn, Lo}, FECOWTOHM T MR EERIC L W] A TER 3 R
ChBW] ILEb-7cDfE, EICHEVEDOMEN LT 8 -7cDT, MEEEELS WS RRBEHRIH S s - 72,

3, TAANCL»EDONT W, > eBEBESBAICE TR L) &0 IS, ONHETI%E oA LSS
HBoNETH S| &S MHEEHEIEZEL L TOEL, @OTEAR HICHEHEED 3 | &S B - 72580 [AEO#E L

* KREIR, 2009 CERK21) £E4 F 18 H, HAMZERS CREUCFE KRR AT cirbhiciifio s
Th5.

2 BIERIE RES SR An Emeritus President of Tottori University of Environmental Studies. 1-1-1 Wakabadaikita,
Tottori 689-1111.

(3)



FHMW LR TH B ] EVIIELLEEERICE D > 2D,

4, BETORDESZAFNEDL->T, 5 TR [EMOER | DZDObLIT—5, —WTOREZIEZIDMNELL
EREE AN TELY, BETRABOBRKICSSD L BVAEZHRIELOVABVWEWS [HEGOE | EHOEZLS
Kbt — DI OKEEZ30TIREL TESCEZEE ] RETHSEE VS MERERILE LSV, © gk
RIERIC BEEA I & AT NS Tk &4 BIES nichs, AR TR O RE LR, Eh=Lx4Tr
B ->TLE - HRED S BEEMSREAZELL 7208, IEREENZ D - fob i TIRITW, ‘

FEERGCBE S 2 G RRNG, [bEGEERA cb 5. (hEEEFEAD @AOITENC /AT NA
HENFINEZDIER, TOMEAOITEMEEEOREEEZETEAICRONS

o MbEEERA] 0BHRIE Y 7> — Y 2 vOOE20 [RREOEMIKEM:] Th 5. By, AR LEEEEREC
KRR IEYDEDOLEMED, FADFEATREMTERVOT, HYONIKEEY, Letico> WL, ARLET
nFE s,

RIS L > TED - 72D, [EREHEICTOHITEX 225, HHOEET, BRICHLLZI V] EWSE» S,
[fEf 3 HMR TR WEHMTE VDT, AEEEREAICRD - T, BERENE FHL, ARLELTEE S
LWHFANCE D -7l ETH B, [fERERETRETHE] L0 MEBIZED > TOiW,

(4)
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Medicinal Roles Tea —A Non-essential Beverage—

Played in Forming the Japanese Culture during
the Japanese Middle Ages (12th~16th AD)

Shigeru Sugiyama

*1, %2

(Received November 17, 2008)

1. XLICREEEZ TR HaRE & (3

A BEA R KIEE

T —VDEEIIHONWTIE, ¥y —< =R L0,
SHRICE 2 F TEMTBUNT, &L, B0l
S BEA 5.2 TR1c EFEHIIEZ 5.

fieiic = OERATHERE, OHEMNESE b LENE
s LTRSS & WO REBETE 0.
Lo LZzniE s Nck > TTH > THODIEVABL
3. L bk ANEAERG A ICHEETOBRBICEL, 0
FKEDPAEETHIC [ ol &) ThHrieFIonsd
BMEZV. N L - TR OEFERICHV 57, o
e AIIBIEICE S LY 5.

O LALENESZRYD, ZEK, @-7ch & LSS
SERE TIIHIAS & N IRBU, A Rb W2 WISE IR RIFRD
DIFHIEE b FRA B, IERKKICE Y7, F+35, A
Ve dldy, BIRL T Y Y EEVEICEDIYDEE L
tebDE=Y 7 > F LM, NN Z DOIERT55<
5 FOERNTHBHASTHC (F 5k FahvrE
/=) OEHERIR<) 7 r FEE—AKT5~8mg TH
5. KEREHOE RIS, FlEn+5, 72
AEIEKRTO =Y 7 7 FEAE B 2000 7 AICET 5

LEONE, THEEE TR ES 2S5 0FEBEENEZ L, 13
F—o DR FFrA v N REERRRICE - 72
[LOEA] DEEE, 5 HHSLIEDHHE - Enstale, i,
BHEHOD BRI KIEAME ] & /e T EpmnficiEo T v
%. BAIC S 5 A - TEB Y, M, ST
[EbNriErd 5. G2 EPEME O MLIEKIE (Bk
NE) EFH. REEFMEERICESKSE (twETs) T°F
FISURIT 280 5. MRS ZHERE [7o A £ & bfFIRT X
ReDHhEIC b B 5. YFREBA D O FIYFHROKIF LS S
b B, FHEHEROMESTEE N, BB
(i oZeiicid R WAL TV 202 R TV 5,

B. FLa—tk-—

J—b—@GR2MHEELrS T FAETRT S ET THEH
INTOVE. BEMEMTH - 772, FNICED - THEER
I E DBl OWHRT 7 — 21215 5 1 iRET, KD HHEE
HINCIE Z oAV, Rid 9 tHRdICE T S ETICAD,
HUE IS OEE IR A RA TR AL Ca—5 v 218X 5. &
TE D ADPETE R L7203 6 T & 720 S anfaic
M OB T H - b . hETEZAZENET
FHEE, W4 (TH5), # v e =, KREEFE AN REE
Tho1e. 5THEDE, HoO%E LT 2 E/EABICE
UR—JEOREHOVKIEEO TRIERLE O BRTH B

fo=a -

(M) h A s 22E Kainos Laboratories Inc. 38-18 Hongo, 2-chome, Bunkyo-ku, Tokyo 113-0033.

P DN
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CH,;CH,NH —% - CHZCHngCOOH
O NHZ

TT=
2 ZEoHERS

ZNDE D/NEREDERRITE D - 1 O—2 1T 13,
TI/BEOTF =T VA THHESHE T, EBIFHAED -
fo. FEBFERTRONLTH S, REFEICEELOE,
T—bt—ILHBABNEDOEN A7 =4 v TH5B. KTl
SHEBHERSELTEY Iy COEETH L. WiskE+
TdH - ThEANEES, GlEETRROE S L v C I3
ORERTH 5. hEFNEESOFEEICAEE LB L TR
bOICEEFZELI. TORIBEKRLTLOTH - .

ROBFEHIC > W TIEEEHMH B, 12K EA5DlETH
WHFHNTLE - 72D, RPHEZEBEDA Y K, 3-7
+2HF, r=7, TEYF vEdE A5~ 35 DL
WHI RS - FebE s alRE & B R o e s T
LFEA D, WHETI ORI S A ITHN DA ORI
AR BRSNS B BN, s bA > EICHifEs &
%, BAREICIEZR O XL,

EZATHLORDESY TH 57 7 = A v OXEFRIZNE
TH 57, HIRREEEER, O EM, FIRER, Bik
DUMBEERESBD SN D, b LK FAE, AR
IZ 150 mg %54 % LAEHIEE R BT L, BRESBL LU
e, #AHEA QTR S LY, IRGZKRET S hH 5.
IR =5 2EAN D 5. IE & 5,

WSS 2 SRR 2B LIsy 28clcw s, «
AN T CEEMEA RS, EHIIBIEL LS Okt
L, ZOIER M THaEAERICNE 5 btk bz,

L LA 7 =4 05~1gZ ANERSTNE, EE)E
B OHEREICE O AR LE IS, HBY, EZ, L

REGEIREEIC 720, AEIRES ST, Lichi-> THid

THER D1 WO AT A A BT B X X725 & B b E oA

(6)

H¥FEEIE-TWE, a—b—TREB—MDOH 724 v
DA 100mg THD, HTIEFH60mg LHEESN 2.
MEEH SR hE TR EOM O oK E SRR TIRILERT.
I-tbt-—@F—EKEZRICKROBSIDE V. BRAICY
By, BEERINIEDS LAV SN TV B8 &1,
HENRTNELT 2 2 &b 2 EES

hETE, 4HCE» S H 7 = 1 vihiEREE [49E,
(AR MO, RO K S BLEEID TV S, B2 5
3, ROBEABENICERB SN IREEZ SV, Hintic
B, BESEET, MERENE-> T LV EFRFZ 3.
Zhucxt U CEERNE BT PR LA LS L, itk
Fiihd 5.

O

HsC,
\N/\/N
Ak
|
CH;
¥ 3 #7 x4 v caffeine
Bttt
HEL PR -
By : KRR 15, EDL50 8, 1% - B & 16 g, DS L

THAREALLET 3.

IR TRAE

BEREAL

Hll : PLR A E

Gy WM 150 Fir, SEfHE, K& 75g, WL THER
e BFE LT, dkhE, BE T, B
EGHRLES 100 g [AftLc L TR S 5.

ShA AR

FETRLAL

- FRTERL S - 1

oy Rk LIcF v v, PR, R, _WMBo, £Es

A THIR.
RO« R4S

IR RS L TRIRD X 5 s S S hure.

D FWL B Sz chie L, 1 H 1034100 B
AR

2) WBHHEOETHEET.

3) R 200 g A/MEIC AN TE U T—HEELS, Bilic

FHE L 72413 1,000 g 2B CTR#x kD, Bt
KB EALE LR 15 g.



4)  UREEHEME—EARIER D ORpIc AT, Bk i
2RT LRV, HAZE,

2. BERBHOHZESR

ARG EZEZEELRICE - T}, ThENERD
HHECATHAHN, FEHIESH OHENIEE - 1F
LR EHE I LT, BRI ORI TRt A g
JbE, 2T, BRI O S 0FL - #ERAT
it OTERICEL, Lt - Bkl TiEb D, Thd ol
WashsE 2 & L.

FEHE, BAOhIE L FoERICRE S & Lo,
SH O FE 30 OB OIS H - 1o, BIK - Bk
TREOHD, PHENC IO Er - e, BE4- Ll
HEDRDINATH 5 LA DOMEEICHEEL, ADoinE:
L7, BSFENSEKAICE Y, BICHETEME 4%
(i > 72 FOBPESEAS BT B U Ao, PRiERTT I AR An
PEREIEAL, I OREER - LB HOBR’EEES
B DFA L1

B TIREDOERE TH - 118D, HE O %
EhdRTIcE >, REEEEREMSD, BFOHRAK
15 > CTHEN R EZEOLHE IS -t AHIREINTHLAA &
N2 0%ES LS OREOFiFE L, FrofE/ ik
AL, FoEER L CERE SN, RO rhELL %R
IR ED 2O K% B0 R L0 F O ICEROINE
DH->THILLEBDT, TH7o=XL0MHITH 3.

CCTHERAL VDI, RS BAH LS, FEA
EH, MEESEEOBRROITAHTH S, I L AESH
DEANEHD MO HAR NG L THEA S L U485
DIAEDOWIRZTHEN 2 HF & L TIHHHEORBOR, Bk
ZicFhat, JOEEGEHE TEo . REE S £ O
NTtil, ZOEEZFANICORETIEREILIT, Fb
HRliZ -t LinLZzofbh & LTHEL EOR,
Bz D WLER 5 D HER & 75 - 72

IM_ DL, EER RO ORI, M, E#E LT
ORENIETH 55Filh, ReoEbLbhE & LTiivwi., Z
DR Falh oSN HY, BRIIRGSEERRTS -
fo. REDZ DMK b N7z, IBEOEEIR I,
B O —KifEt vy 4 —& L TR & EHIGN
fo. thilt S o SHREEHEA (), ZMERSHT
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Summary

The term “culture” generally refers to practices and
customs including clothes, food and housing as well as
various arts, ethics, religions, politics and economies
that support them, with the more refined formats such
as tea ceremony or flower arrangement being more
dependent on the maturity of the society at the time
Among these, tea may be especially noteworthy as it
has been widely used as a favored beverage in various
scenes in daily life, playing an important role in the
development of Japanese society. As a medicinal
agent, tea has psychotropic functions that activate
senses, thoughts or association of ideas, and remove or
alleviate drowsiness and fatigue. While alcohol, coffee
or narcotics also have mind-altering effects, tea has
been more widely accepted, possibly because of its
milder effect and its adaptability to cultivation in
different climate zones, leaving broad and deep impres-
sions in the forming of the culture. In the fifth century,
the rulers in Japan started opening state-run ranches
throughout the country to raise horses and cattle,
which drove population growth, spurred a commodity
economy and gave rise to an associated birth of logis-
tics providers. The ranch administrators, however,
gradually built up political and economic power over
the years to become samurai, who would eventually
come to rule the country. In the Japanese Middle Ages,
many merchants who had accumulated wealth in
trades, finance, sake breweries or leather industries
enjoyed gatherings with tea, which became the very
popular tea ceremony. From these occasions, many of
the now so-called classic arts with top-class artists
were born. The popularity of the tea ceremony eventu-
ally produced SADO, the way of tea. Tea thus provided
a cradle for many cultural elements as social barriers
were often disregarded at such gatherings so that
many artists and men of stature were able to emerge
regardless of their backgrounds.
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Summary

Japanese Angelica root, Toki in Japanese, is prepared
from the roots of cultivated Angelica acutiloba or A.
acutiloba var. sugiyamae. Since Toki has been frequent-
ly used as a crude drug in traditional Chinese formula-
tions, the stable supply and quality of Toki are essen-
tial issues in Japanese clinical practice. To clarify the
historical and present conditions of Toki, a historical
survey on herbal books and a field investigation on the
cultivation condition of A. acutiloba in the Fuki area
(Wakayama Prefecture) were carried out.

From the present historical survey, it was proven
that Yamato-Toki produced in the Yamato area, an old
local area including the current Nara and Wakayama
prefectures in Japan, had been considered to be superi-
or merchandise. It was also proven that a special
processing method to prevent flower stalk growth
("Mekuri” in Japanese) is an original method different
from Chinese methods.

From the present field investigation, it was also
proven that the traditional transplant operation of the
second year has been handed down since the 1930s and
that washing roots in hot water ("Yumomi” in Japa-
nese) is an original method of preparing Yamato-Toki.

Toki is one of the precious crude drugs cultivated
and prepared in Japan. The present study may help to
pass on traditional cultivation culture and contribute
to an expansion in the volume of Yamato-Toki pro-
duced in Japan.
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Introduction

Parasitic infections tend to be more or less neglected
now in Japan, though most of Japanese people would
suffer from them severely in former days, namely from
the old times through the World War II and thereafter,
and there are not a few countries where parasitic dis-
eases are rampant still nowadays". Despite the severi-
ty, some Japanese people go so far as to believe in that
there are no more parasitic diseases in Japan. Howev-
er, no consideration on possible parasitic infections in
Japan would be too hazardous to carry out a correct
diagnosis and treatment. For instance, up to a month
passes in some cases before the final and correct diag-
nosis of parasitic helminth infection is made. In these
cases the high eosinophilia of patients is not considered
before the final decision. Clinical professionals should
pay much more attention to parasitic diseases.

The education of clinical pharmacy needs to be re-
formed to include clinical parasitology in Japan now.
The trial to educate students specializing in pharmacy
has been published?”. However, there still remains the
necessity of a historical clarification and explanation
on parasitic diseases in Japan in an attempt to know
what historically played an important role in controll-
ing a number of parasitic diseases in Japan. Did drugs

play an important role? Or were other measures essen-
tial?

The historical recognition of the way how Japan
could control some kinds of parasitic diseases there
plays a pivotal role in other countries where many
Japanese clinical and research workers are engaged in
clearing the endemic areas of their parasitic infections.

It is said that the wise learn lessons through history
while others learn through their own lives. With this
saying in mind we should be familiar with the knowl-
edge on parasites within and around Japan from the
viewpoint of history.

This paper deals with representative species of indig-
enous helminth infections causing gastrointestinal dis-
orders in Japan, providing information to those who
are interested in parasitic diseases in Japanese history
(from the Jomon to the Edo period) and their treatment
and control. The subsequent papers (in preparation)
are going to be titled (2) “Crude Drugs with Somewhat
Anthelmintic Efficacy from Old Times to the Present
Time in Japan” and (3) “The Scientific Recognition of
Gastro-intestinal Helminthes, Their Treatment, Meas-
ures Taken after Meiji-restoration to the Present Time
and Prospects.”

Although fragmental information has been available
so far in Japanese and old Chinese language, no com-
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munication in English describing comprehensive
studies on these themes has been obtained to the pres-
ent authors’ knowledge. This research is thought to be

the first trial.
Materials and Methods

Published books, papers and lines of information,
even if fragmental, regarding gastrointestinal parasitic
helminthiases indigenous to Japan from the period of
the Jomon through the end of the Edo period have
been investigated. More specifically, information from
the Jomon (about ten thousand years ago through the
5th century BC), Nara (7th~8th AD), Heian (8th~12th
AD) periods, and through the end of the Edo period
(17th~19th century AD) has been collected.

Few recordings are available from the Muromachi
period to the “Sengoku-Jidai” (in Japanese) period or
the Turbulent (Warlike) Age (14th~16th century AD)
with the exception of the recordings on the possi-
ble infection® of Shingen TAKEDA, one of the big-
gest feudal lords in those ages. He was infected with
the intractable parasite, Schistosoma japonicum that
has been rampant until recently in the Kofu, Basin,
Yamanashi Prefecture.

Every kind of the information available on the relat-
ed parasitic helminthes was also sought, including in-
formation from congresses, meetings and Internet bib-
liographies.

The following remains and museums were visited for
the possible collection of information and related fin-
dings : Sannai-Maruyama-Iseki (Aomori Prefecture),
Shijimizuka-Iseki (Hamamatsu, Shizuoka Prefecture),
Yoshinogari-Iseki (Saga Prefecture), Meguro Parasite
Museum (Meguro, Metropolitan Tokyo), the National
Museum of Japanese History (Sakura, Chiba Prefecture)
and the National Museum of Ethnology (Osaka). Internet
information was obtained on Ishikari-Momijiyama-Iseki
No. 49 remains (Ishikari-City, Hokkaido)” that has not
been visited by us.

The major gastrointestinal parasitic helminths indig-
enous to Japan were classified into three groups ; para-
sitic nematodes, trematodes, and cestodes to all of
which light was shed from a viewpoint of preliminary
comprehensive studies including those on infection
route, eggs produced, treatment and control of the
diseases.

Results and Discussion

(1) The Jomon period

The period of the Jomon (meaning literally straw-
rope pattern pottery) is an archaeological term
designating the Japanese neolithic cultural period ex-
tending from about 10,000 years ago to the 5th century
BC.»

To begin with, parasitic infections in the old days
were looked at without written recordings.

Indigenous parasitic helminthes in the Jomon period

of Japan are presumed to be responsible for the gastro-
intestinal disorders without any direct evidence. How-
ever, there are indirect evidences, namely parasite eggs
recovered.

The eggs of the whipworm (Trichuris trichiura) were
found in the possible site of toilets in the remains called
Sannai-Maruyama-Iseki (about 3500~2000 BC®) during
the Jomon period (D, Fig. 1). This is suggestive of the
fact that the Jomon people would suffer from intestinal
disorders, presumed as one of the first diseases in the
history of Japan.

The whipworm” whose shape at adult stage looks
like a whip, is one of the typical soil-transmitted para-
sitic helminthes (nematode). People are infected with
the whipworm following ingesting mature eggs in con-
taminated water, vegetables and soil. It parasitizes in
the cecum, causing blood-streaked diarrhea, dys
entery, anemia and so on”. It is one of the most ob-
stinate helminthiases still nowadays. Even an excel-
lent drug, mebendazole, finds it hard to reach the
worms in the parasitic site".

No eggs of the cestode (Diphyllobothrium latum) were
recovered from Sannai-Maruyama Iseki in favor of the
fact that no bones of salmon were recovered in the
remains®. Humans are infected with the cestode fol-
lowing eating raw salmon harboring larval D. latum,
followed by severe symptoms, diarrhea and so on”.

Equipments for catching salmon in Ishikari River
and many salmon bones were found in the Ishikari-
Momijiyama-seki No. 49 remains (Ishikari City, Hokkaido),
suggesting the intriguing possibility that the eggs of
the cestode might be found there*®. This prediction is
supported by the fact that footprints of bears have
been discovered there. Bears catching and eating
salmon are one of the important final hosts for D.
latum. 1t is probable that the life cycle for the cestode
was maintained, at least, in nature. Whether the inhab-
itants in those days ate salmon raw and were also
infected with the cestode, excreting the eggs in feces in
toilets or elsewhere intrigues us tremendously.

(2) The Nara period (7th~8th century AD)

In the remains of Fujiwara-kyo (AD 694~710) located
in Kashihara City, Nara Prefecture (@), Fig. 1), eggs of
parasitic helminthes'” were recovered as follows.

Nematoda : the roundworm (Ascaris lumbricoides)
and the whipworm (7Trichuris trichiura)
Trematoda : the liver fluke (Clonorchis sinensis) and
Yokogawa's fluke (Metagonimus yokogawar)
Cestoda : Diphyllobothrium sp.
These are examples of evidence of parasitic diseases
early in the history of Japan.

Humans are infected with the roundworm (4.
lumbricoides) through ingesting mature eggs in dust,
vegetables, water and so on. In the Nara period, night
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soil was not used as a fertilizer”. So, it is probable that
the people in those days orally ingested the eggs of the
roundworm in the dust and soil as in the case of the
whipworm. In contrast to this view, Yamane et al.'”
assumed that night soil was used in those days because
of the eggs found.

Eggs of the whipworm were recovered in Sannai-
Maruyama-Iseki remains where it is thought night soil
was not used and the infection is ascribable to mature
eggs ingested in the dust and soil.

In a similar line of thought, the infection with the
whipworm in Fujiwara-kyo Iseki remains is not ascrib-
able to the night soil but to the contaminated dust and
soil. This is corroborated by the fact that many people
are infected with whipworm in the tropical and sub-
tropical zones'” where night soil is not customarily
used. A sound conclusion must await further studies.

Humans are infected with the liver fluke” (C.
sinensis) through eating raw fish such as carp and

@Fujiwara-Kyo Iseki Remains

(T )
Nara Period
\
@Matsuejyo Castle
(RATTHR)
Edo Period

Map of Japan showing the Remains related in the text.

many other kinds of fresh fish. The adult worm para-
sitizes mainly in the bile duct”. Humans are infected
with another trematode, Yokogawa's fluke (M.
yokogawai) following eating uncooked fresh water
fish”. It is highly probable that people in those days
would eat some kinds of fish fresh from nearby rivers.
The custom of eating raw fresh-water fish could thus
be traced back to this age at least.

Talking of the cestode infection here, we have to
consider something important. How people in Fujiwara-
kyo could get fresh salmon remains unsolved, because
the old capital (Nara Prefecture) was inland, far from
the sea and large rivers. Were they transported from
some distant areas far from the old capital? An inval-
uable reference should be introduced here as in the
paper cited by Yamane et al'”. The eggs of a cestode
belonging to the same genus (D. pacificum) were found
in the remains (about 4110 BC~1950 BC), located 40 km
from the coast of Chile'?.
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No anthelmintics such as medicinal plants have been
recovered so far. The list of crude drugs kept in
Shosoin (an imperial warehouse in Nara) is worthwhile
to be checked again from the viewpoint of parasitology
and anthelmintics. The result will be reported in the
next paper.

(3) The Heian period (8th~12th AD)

Cestodes were referred to as “sunnpaku” or (suhaku)
short small white worms in the Heian period (8th~12th
century AD)'*'Y. The segments of cestodes were prob-
ably expelled naturally as today.

Yoshida'” presumes that “sunnpaku” means proba-
bly Diphyllobothrium latum. However, he never denies
the possibility of the beef tapeworm, Taenia saginata.
The latter probability may not be high and cannot
readily be supported because Buddhism in Japan pro
hibited eating beef in those days. Thus, the infections
with 7. saginata are thought to be rather rare.

According to Hattori'®, roundworms were also called
“sunnpaku”. However, the nematode looks pinkish in
color like spaghetti. Whether other nematodes ex-
pelled naturally such as the pinworm were called
“sunnpaku” remains an open question.

The pinworm as well as the roundworm were
described™ in a classical medical book, “Ishin-pou”
published in 982 AD by Yasuyori TANBA.

Eggs of some parasites, the roundworms, the whip-
worm, a cestode (Diphyllobothrium nihonkaiense) and, in
addition, a possible trematode (Fasciola sp.) were found
at toilet sites of Yanaginogoshoato Iseki (Hiraizumi,
Iwate Prefecture'®, approximately the 12th century (),
Fig. 1). Humans are infected with the cestode and the
trematode by eating fresh salmon harboring larvae and
water plants contaminated with the parasites at their
larval stage, respectively”. It is probable that the salm-
on or related fish were caught in the nearby river,
Kitagami-gawa. The inhabitants, especially men of high
rank, presumably had the custom of eating them.

(4) The Edo period (17th~19th century AD)

It intrigued Japanese parasitologists and ar-
cheologists to carry out paleoparasitological studies in
an attempt to conclude as to whether some kinds of
parasitic eggs could be recovered from the remains of
toilets in the era of Edo. Interestingly, eggs of the
roundworms, whipworms and trematodes (M. yokogawai
and C. sinensis) were recovered from the toilet remains
of Matsue Castle (the end of the 17th century through
the beginning of the 18th century) located in Matsue
City, Shimane Prefecture (@, Fig. 1)'".

Thus, Edo-Iseki remains are worthy of attention.
The possibility of the intestinal disorders in the old
days of Japan should be tested paleoparasitologically
in many places, and then be followed by studies on
medicaments for the treatment.

Chopsticks or pieces of short sticks were used for
binding the tapeworm from the anus of patients in the
Edo period illustrated in “Shinsenbyo-soshi” published

in the middle of the 19th century (the drawing" is
shown in Medical Parasitology). This method is effi-
cient in removing the parasite and can be used still
today.

According to MORISHITA'™® “Nichiyo-Shokkan” writ-
ten by a man named Genko ISHIKAWA in the Edo
period (19th century) contains a surprising description
that people have “cestodes (D. latum)” after eating
salmon. This recognition is thought to be based on one
of the most advanced observations in those days. How-
ever, it is dubious whether the knowledge was useful in
preventing the infection. People in those days believed
and misunderstood that patients with an abdominal
pain were “successfully” treated by eating raw salmon
as a kind of “crude drug” with the result of the cestodes
expelled.

(5) Comments throughout the history from the
Jomon period through the end of the Edo period

Scarcely no information on parasites in museums
was available except for a museum in Sakura (Chiba
Prefecture) mentioning some kinds of gastro-intestinal
helminthes without showing specific names. On the
other hand, at Sannai-maruyama Iseki remains (Aomori
City, Aomori Prefecture), were found the names of gas-
trointestinal parasites as mentioned above.

Summing up the paleoparasitological recoveries, we
think that there have been, at least, two types of the
infection route of gastrointestinal parasitic helminthes
in Japan. One is the soil-transmitted helminthes like
the roundworm and the whipworm (A. lumbricoides
and 7. trichiura). These eggs have the thick shells,
being resistant to the outside environments and main-
taining the shape even buried in the earth for many
years. The other is helminthes with which humans are
infected eating raw fish harboring the larvae of the
trematodes (C. sinensis and M. yokogawai) and the ces-
tode (D. latum). The eggs recovered in “Iseki” remains
are good evidence for the historical fact that Japanese
people have traditionally eaten raw fish.

It is interesting to make clear whether this fact,
based on the direct evidence, is in accordance with a
bibliographical, classical imagination or an assumption
that Japanese had the daily custom of eating raw fish
in the past (at least up to the Nara period).

It intrigues us to clarify whether or not the fact can
be dated as far back to the Jomon period or not. What
if the Jomon people did not have the custom of eating
fish raw? It may fairly be presumed that the Jomon
inhabitants in Sannai-Maruyama Iseki remains ate raw
fish because the eggs of the liver fluke or similar ones,
with which humans are infected following eating raw
freshwater fish, were recovered in the old toilet site in
the Remains®. The name of the species still remains to
be determined.

We cannot make an assertion of no infection with
hookworms. The reason why it is hard to conclude as
to whether people from the Jomon period through the
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end of the Edo period were never infected with the
hookworms is that the egg shells of the hookworms are
liable to rupture. In other words, it is possible that we
can rarely recover the eggs in question from the old
“Iseki” remains even if they were infected with the
parasites. However, though the egg shells of the ces-
tode (D. latum) are also rather thin, the eggs were
recovered from Yanaginogoshoato-Iseki (about 12th
century). Simply discussing this will create a confu-
sion. A sound conclusion must await further studies.
Through the latter of the 20th century, the intestinal
parasites had been more or less a problem in Japan'®.
It was not until their life cycles were clarified and
suitable campaigns started that they could be avoided.
They were controlled with the help of anthelmintics,
improvement of the environment, and campaigns and
as a result of the changes of industry”. The details are
described in the subsequent papers (in preparation).
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Summary

Infections with gastrointestinal parasitic helminthes
were historically surveyed from the Jomon period to
the end of the Edo period in Japan. The parasitic
helminthes whose eggs or symptoms were shown in
the remains and bibliographies are the roundworm,
whipworm, liver fluke, Yokogawa’s fluke and the ces-
tode, Diphyllobothrium sp. The first two are soil-
transmitted nematodes and the other three parasitic
helminths are those with which people are infected
following eating raw fish. The infection routes provide
valuable information on the environments, life-style
and customs in those days.

The eggs of the soil-transmitted parasites have the
thick shells resistant to the environments. Humans are
infected with the parasites after the eggs are orally
ingested with soil, dust, vegetables grown with night
soil or manure. When the custom of the night soil was
started in the history of Japan® was discussed with
this infection route. In ancient times, feces are thought
to have been discarded. In the Medieval Period, they
were started to be used as a fertilizer. No mature types
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of manure were used until the modern times (already in
the Edo period).

To our idea, no recoveries of eggs of hookworms
causing severe anemia do not necessarily mean that
people were not infected with the parasites in those
days because the eggs are covered with thin shells
liable to rupture. The latter fact of the eggs of the
platihelminths, C. sinensis, M. yokogawai and D. latum
has something to do with Japanese traditional eating
customs, unequivocally demonstrating that they ate
raw fish from the Nara Period, at latest, until today.
Whether eggs of the cestode (D. latum) are found in
Jomon remains, Momijiyama Iseki, Hokkaido should
be investigated. If no eggs of the cestode are found in
their toilet site or elsewhere, it could be concluded that
they did not have the custom of eating raw salmon.
Such a conclusion would be itself a new fact.

One of the effective treatments for the cestode (D.
latum) sometimes still carried out in the 21st century in
Japan, is binding worms from the anus using chop-
sticks. This method can be traced back to the Edo
period as far as this investigation is concerned.

Though the historical studies on anthelmintics are in
progress, there seem to be no effective anthelmintics
leaving nothing to be desired to the present authors’
knowledge.
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Summary

According to an old historical text, Nihonshoki (HZ
de41), there are records of medical doctors (E5fE+-)
and herbal pharmacists (3%%&ffi) being dispatched to
Japan as early as 554 A.D. (E%%2T 32 4F). More re-
cently, a clinic (FEEERE) for Japanese residents in
Pusan was established in 1877. Advanced modern
pharmacy from Japan began to be introduced to Korea
after 1909. Based on an agreement between the Korean
and Japanese governments, Korean students sent to
Japan with expenses funded by the Japanese govern-
ment became a systematic program after 1965. As a
result, Koreans who earned Ph.D.s from Japanese un-
iversities became a majority in the faculties of Korean
schools of pharmacy. However, this trend drastically
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shifted in the years after 1990, at which time the prima-
ry nation for earning Ph.D.s became the United States ;
the number of students studying in Japan has become
very low recently. In this study, six ex-students who
studied in Japan were interviewed and the results were

analyzed. Furthermore, the past, present and future
perspectives of Korean students in Japan were dis-
cussed while focusing on the system of Korean stu-
dents being sent to Japan with expenses funded by the
Japanese government.
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Summary

During the Korean colonial days from 1910 to 1945,
many Japanese pharmacists, druggists, apothecaries
and pharmaceutical scientists worked in Korea. Al-
though these fields belong to Japanese pharmaceutical
history, there are very few papers about modern Korean
pharmaceutical education writtenin Japanese. Thereis,
however, a huge amount of general books written in
Japanese which were published during Korean colonial
days. These books are reprinted versions of originals,
reprinted in Japan or Korea. It is possible to read these
books at the Seoul National University Central Library,
Medical Library, the History of Hospital Institute Li-
brary, the Central National Library in Seoul, the library
in the Pusan Modern History Museum or the Pusan
Municipal Library. While reading these books over four
weeks in September 2008 in Seoul, information about
modern Korean pharmaceutical education was obtained
for this paper.
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Summary

This is a report on episodes with references to drugs
and pharmaceuticals in one of the most famous Japa-
nese comic strips, “Sazae-san” , in the period from 1945
to 1974. There were 111 episodes of “Sazae-san” includ-
ing references to drugs and pharmaceuticals in this
period. In the period from 1945 to 1954, there were some
references to pharmacists and pharmacies but only a
small number of references in the period from 1965 to
1974. In the period from 1945 to 1954, there were refer-
ences to disinfectants and insecticides in the hygienic
chemistry field. However, in the period from 1965 to
1974, there were references to environmental problems,
food additives and agricultural chemicals. As drug
development has progressed, the number of references
to practical drugs in “Sazae-san” has decreased over
the period from 1945-1974.
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