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Psychosomatic Illness in the Heian Era
based chiefly on the case of Fujiwara Michinaga
by
Toshiro HATTORI

It was believed in the Heian era that “Mononoke” or evil spirits existed. People thought that diseases were caused by
“Mononoke”, not by organic disorders. Therefore, the condition of a disease was very changable according as how far they
feared an evil spirit.

We can easily find such cases in the history of the Heian era. For example, Fujiwara Michinaga’s case who had an
illness of the chest is a typical one. Michinaga suffered a heart attack in April (1016) at the age of fiftyfour just when
Emperor Sanjo died. The demise of Emperor Sanjo had been demanded by Michinaga so that it seemed that he died
because of an excess of anxiety. Michinaga feared that he would be possessed by Sanjo’s evil spirit. In fact, some accidents

occurred in the surroundings of Michinaga following Sanjo’s death. Perhaps because he believed that they were all caused

C9D
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by that evil spirit, he fell ill simultaneously. However, he got well as soon as his daughter got married to Emperor Goichijo,
the next Empc‘ror, in September of the same year. But three months later, the son of Emperor Ichijo, who had “been
designated to succeed Sanjo but was presented from doing so by Michinaga died. In a short time he suffered a heart attack
again. So he decided to console himself against those evil spirits, by becoming a bonze. He got well after he entered in the

priestly life.
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FI O E AT 0° AR <= D AREVR O L LQRBERN N % QK UEH LI | VEHEY 2N - h
ASON QAN DO W REVE S P EEN K KRR Q B BN 40 ¢ L2°

WO Q &N N Qi #iIz Johannes de Gorter QLM IbESHEN 410 8 AENBAUSY, LAEPEC
BHIAROQS4° BHUMO de Gorter Ay van Swicten QHIHIRIE-LHERARA © 42 50 FHUEIE Q R K3
# QR Q BENHVERHI OV 510° v - VY van Swieten Q#fil (MbExENCR: MEKEEKD” Anton Stoerck Q &l
(EHRER NMRERD SoNEDOV QQEHO K Zov & O TEEHE-VHE O L Q P4R0°

| VR 1mY raN e RAIDMNEEZNADN « XY —~K ) Q#inNR { DR ~Q Tirnau ({ MR~
§E8\ 4 Nagyszombat) Kb N RIHE R OKQWIP BN 0DL° SMEEEKE PO RORYLENP” HE
VKPR Y Y Q R4 Kb B AOQH 4@ © ) UNBEINT” D R HEEQEE VI | KMOKE
HROME S HOEKQIHMEPAR © 22°

B:Fdbh : Wenzel von Trnka (Ritter Q204 QEHK" 0~ $EE M EHR IRET)

IR I~ DK : Michael Schoretich (R# % Veszprém mIKIR)
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HEI XS WS : Adam Ignaz Prandt (Pétervarad HaRQKIE)
A S 4 R4 ¢ Jakob Josef Winterl (M % & R ¥ 2 AH 2#X (N R~ OHIPKKE)

LE BEXOME : Josef Jakob Plenk (#E&E) (Ew)

MQKHIE | VIVHORIELMIEN S NRES” BHON R Y K Kb b iE © mif-v < ¢ L2°

=

HHSESEHU 400" NN A BRU KNS QUL BT (MR~ QEEKUR A0S LUIHRR0° &
R T BE B<E SR 4@ STy Q42 0 Ve O WEE Q ER S UIHIN-2 1 ¢ 4y
compendium HTO’ WU RA ML WIERE L OMKEIN B QKLY 520° NS ™ YA (J.F. van Overmeer Fisscher)
465U Q #0#1 “Bijdrage tot de kennis van het Japansche rijk” 2 E{’ Boerhaave, van Gescher, Plenk Q |41 Bataafsche
Apotheck, Chomel Q ii(#2’ J. Buijs Q BirEHMIAmE< U O VU 50052 | BRNTRENEN LY 5
2O M) AUNEEDY 510°

QAEPN D) & QHMUREBI & OHIDD 20 HHHHES P00 NANAR | VIR UEEC LD g
JEHIQ IR O IR M O VN MES ISR ] Ml 42° 1) R HRIMER Y DAPEREVR0E” NANA
Q &N QAFNEEO LR Q2 Q V400° 342 Verbrugge 4N D N 8 QM O VEHN x = R ERENTLN
£2° NAINNQ M QHHMIZ O N KEMK [KESHER) NEHE [SHERH] VO V2RV 510°

KM NI NAQZZ#l Compendium institutionum chirurgicarum (David Gescher &) ~¢ 344 [HEHWRER] ~
OV RENEL WO IREREN SRR RQCVIKLRR B S0 HNENEQ MRERMI 00 Sy Rk
WO [EHR) [TLERE) RIOEEQ [MEFNLERE] 21> M A QELPR0e (o)

CT
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NN & QHIHI N IR-PWEE O 42 © HIREHRM | 1 P Q0 Rl 2 HRoIU <MY KRR OMEMN (e
B EE .« RKKRC MSRM] #F 'R 40 »0° Mg W IR iR N a8 - Y ke M EREHIIR- 5 o iih RN Y 42
ROOWVUVE L ORZPIOMO 0BT I L B<E" SREEAMCEN DD 2 QHIHI PR ¢ £2°

NN A QHIHIR QAHY WIBWRLEEVSY kNN REALOHIKREFEWRY 54448 © 42420 Boerhaave
#A4~re de Gorter, van Swieten 0 Q $HR'RF O VEEUWLKKORKL U N AN A QHIL S IHE JER UMK
RV SVYEREL»" HHCHRO2 LQEQ BIbIC Rk O 5 L) UENRRQD OR0° QY MMk © EEEK
RERPN DD A QHIMI VIO W S 2 )20l Y HLEQ L S C

FEmE) Pl OXEOERU Y MNENKSPHOERAVERE | Mo@Ba0e2 QN MKO 2 R HE N JMWHo
LR TN~ By 2RERIKO<MY HEBEOHLR” RAPPRVWVEKSKe2RoVHES | VERHS
BR O UMERRA(CORY 50° WMEVHINT 2 P 22" IR OKECHERECEREV B<HELSVOHEVREE
RV SOBERE O L UAINRERY 50° NT AP M NLHEmROIPHES 27 EHQERIK SR N OHMIRN Koy’
RAR G NIER Y D NN | VEENISY 5087 HILWY2XEY 2" KIROKIEH oK< QI N K
204 Q N FENRBEEANERSY E<EHVEESY S0 RERVRS WRADKECEHEN L OV K2
vEBENERUR Rl2HY” 545 HERYR/RO[LO P EL S JVELR0°

NINY =2 —Q¥ M=% =MV OEMNKOOJKBENROWVY MEEERE] SV cBNik-Ee)” HigE oY
PR KR s MEEEP L Stitzer VS aKBERELPAN TN ~QRM VRS BEOHHONN
re— e ANOmMEBVEHUILLIVEIN I N —QRIEREYRACORY 510° UROQKIBRIEIT-2 v il 42y
DQROLAECEPHSEECKIMUY O SO X —DNEEY 5 420 40e°
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W EE (JVRID UHm” BEERRO ( N —JE O HL K & 2 4 Ambrosius Ludwig Bernhard Keller*
CENE VioKEY OREQ BV Z M C BXNEN PV 5 (N2 FHHO< VR’ KU SMNER
WAHS | RS e AHEQY A KAULSO<LOETER KON D D A QEEMVEAY S HVNLR KEMEVER
QUMD w2 0 <BEIDNIKE VIR ERIEERVEZHY O SRRSO 50° 1 K QHefl L
O 5\ EHIERES TRREBEM | Vo VinXo W&o IRENEME-2) QRNE OV S LVIKLRRR” TRERER
]| e AFENERSVT (R D QKEK Heinrich Bass (1690—1754) @ ) AP X4 5 {VBIL 0% #EQ Rosén von
Rosenstein 3.0 | Y |RERRI{ mE W Haller YR LHEY [ =D QEPRKOIIKL00 M { R > Q Hoffmann,
Bass {21+ o HEQRE-A RV ERK | 4 1.2y 2o RO Rosén # Bass § [EEVERHUEH]
O St

KU’ wERE (1 VRY) YKm 4 Hermann Letzke 5 EHROA NS v A<V’ K | O ( Mv— ¥
O PR (1<KOID B RARA—INE O VHLPENSY 50° | [#mQuRNNIEPR S LVIKL s
0° HIEEEY S N AROXENPRY | VR HLY #H=EE’ KENEOREUY O 2 44" Heister, de
Gorter O QEZEMO JUNRNOLHLUNHIRO WM RUKY 50° :

AAMNE OV | KOKHE M % Jan Frederik Feilke 'S#Km” N—nNUE OV [ KOKE I OEX+D I H

* eea<PR LU (FIGRE FXIKEHRER | 11E<10)

* ¥ “Messieurs de la Faculté de Berlin et Messieurs Hoffmann et Bass a2 Halle sont ceux avec qui j’ai le plus profité,---”
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)

HONEN QLoHLNEN LR K] B (K21 1) EPVERSH° | K| OFNHLY KEBMEEH UK
44-4u" Heister QEBLEMQ ._R" van Swieten, de Gorter i Q MHINEME P Lo | K| HEN2KENK" i
ESHKE-VEWPD 2B N NN QKM (Gescher BE) QI NREOP L LVHLR RHL<LY” mEER
CHEHIRREOLEVAVHL O 50°

SRBUR M WX G AT RIEN B HF " 40O N Feilke WJfh232° von Roemer %" RfQ MIEin] MH e
MEBRERNIREE | ANA NN Q<R O LA v 510° Feilke QR SECHERVESEAKLK O LQ VT Biry
RS REP QMBI RILR” KN Batelj ‘{RRKEO” | K| {{E (XETE) KEP RO LRENEREF O o
ERh N K P40 AR RG-S LKL R0e° THEEII] P2 RN [EEDNOE<KBEN] VREAY 5e°

von Roemer Q Feilke MER4~eRE (101 M) HEXKQH40LEH5-2Q Mo 5°

“1815. Hermann Helke (or Feilke ?) a pupil of von Plenck (1738—1807), comes to Nagasaki as Dutch East

India Company’s physician. As one of his pupils is named Ryotei Shingu, who translated one of the works of v.

Plenck into Japanese under the title ‘Seiri-Soku’.”

NOHRNAWIE-H=EHQ HMHHIA I N O0° VR B KQEPRR°

“Hermann Helke, ein deutscher Arzt, Schiiler von Plenek in Wien. In 12. Jahre der Bunka-Ara (1815) kam er
nach Nagasaki. Unter ihm erlernte Ryotei Sningu die europiische Medizin.”

Feilke Q#KBHN! 14 (1 KOK) 7 | < | BENERSY 500" MH=#-HQIMLR4 Hermann Helke -y
SoMBERLP AV ZLOE Q0 RTRN DDA QE<L VUM RANTREN® U OQERENLO0-2MO 5
A S AXE2QRN” SMIEWHEE P VR BVRA<FE 5 £5 O LK ROREQ2UN" Il N bR IRE 4~ e RIK
R 0 4RI N DDA QBN RS LKIER | <0 S UHKL OV VR N E B 2
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PR L QHOHKAOQHINE RV URMHPAHMSERORBY L OV ILL CLUQERORE
BWRE THORZL{/OIHP AN DDA ORFN R L SEVIRDY 5 L VB b s 5°

WEHNIOKI-HE (b BB 2 NN QEEN SV ARV 20° FREEHEI v FEEEI] O )VER
MR AT AN BEHNE D) [EEHRHL] ' 40° 1) Qi Doctrina de Morbis Oculorum N > M A R HED 42
Q% | VYV &4 Timau PRWNSY 5 L4010 5010°

Magyary-Kossa # “Ungarische medizinische Erinnerungen” M H&#I'3 m&HE MU EWRLDUN O SV KQORE
R4Qe°

NANA'R Tirnau PRGNSO S LB RO M Doctrina de Morbis Oculorum “S#150.2° SE0HEFINE
WRELS NOHKVIRRO G HO Kompendium Q mMEHEIEM P 'RQO QL uN~ O 8EQZAIbQ B
PREORQHaNL S 4° ]

KHARRS 540 O ZEREEFHS [KENKOBE—VOWR] VEPVHAVEGOYRORC W ¥ 40
N REIQERR (Martinus Proys R, 1787) 3 SRIESHK IO A THEBEHH] VEOVES LR KEQ M
#iVRe” RNNEHER/WESPRI | 1E (IL<TH) MRES" 200 TREZZIRM VB LS ¥ M

* BEIBUAK NN R UEEIeK ~ N NN SERC | PE (REOY % —) £ Y] A0 | PKREMP k- K=
= NMEEEP R © 20
* % R0 IRRIMEIBERIE] M0y ) ORELE Keller RIS £ 0N KBEHKARENEN - USEROUR
P’ Keller IR O 1 & ORIEVEOVER VS O 29502100
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Wil ML ORRVIKLQRe® EREHSKEMI E-HIKO MFREETHAM] QBN QO KBENEKS MNRRKE
EEIRINE | A TRE | VNP Y RHIR R Q MENYERU S ERBHORLHR VY MhE) OMarI 22X
QI PR’

MTOOMIZMIEIO-~Y N NN « NN AMEXLEQHIPR° DAIN LKA RMEHORN A HKIPRHOR”
ZEMMETR QDML SREORWIP R0 &R0 NAINSQMEM YNNG [= PN | A4 0 Rl BK % O
R # Timau ‘g [K R RDHEH ] AIHHEE Q <39 O+ H FRIAFEM O 4200 5 8.5 HKE S VHIEREE S 2y
5ade°

TNANA QHHMQ 040" KT 2 RDILMHIR 2 1)A'R Magyary-Kossa M O 105 0 ave Q&0 Q H4X K FTVEE
PaRe {07 [EZEHMI 2 { DR~ QKRB OMMOIRO BRI S Re° 0 Tirnau (X ' 4 N
fE % Trnava) B 4miPZEh i n KXo FREULE PR | RKRENKIPERERN I OOHRECHR LR R’

PN %D KR RHERE O A. Faludy £-HO U4’ 1 Q 1|OO8EKQRY Pressburg-Bratislava @ BK.
Rippa ) 5a<"&fil 5 42 “Die japanische Ausgabe des Werkes iiber die Oftalmologie von J.J. Plenck, Professor an der
Tyrnauer medizinischen Fakultit” 4 508 XORENEE<HH° DO<LENN—{ QR ¥ n X o & NZTHNRIK
w —Q Jozef Fass, L. Slupski [EWR'‘SEN RN« —QFHHI#EE Wang-Schou-min W QRBRNIPWY w # T U B O L

FEGANRML] QMW ON =T AEN IR W 550° M- 0 QBN N DO 4R K I R e S &
QNN T KND N KPRHERCIRMA 0" [THEZRM) @a v~ Y~ DV van NY 24y | KK
$HNm | NoEeEENRAVEG IR | /mEPEBI-S200%.04800°

P2y DRBOBVRLSINELKLUQENORME (EXCEORRYE2) {HODN S MOR S {m(°

@ H#nx | L HEIRE P EBEU.R 42 (eseeer im Jahre 1815 in Kyoto herausgegeben wurde) -y 4Q »@ ‘3" [ Ei Ml HE

g

o
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HHRE | v 5oy BEES KK PR RitdHILY S 20V R VEEREKL 5°

@ O MKERENERERKN ] © M) v XZBNM  {LEH-TENR] @ 1] w4 VB (Augenheil-
kunde) WEROVE OV 510° HMOLKNPHENIVEENIVRY | RANHVPOPLE Y, MIL <5 X0 dujed
IR BT P4 O 42 50 Q B EKBE-o1li O 5 °

® [[REHRO | QR VMIOQINEKN “Wenn man blind ist, ist das das grosste Ungliick.” Lo P&0 4 & 5@
RONSY THREIER | &7 20 VKQ BHIBWM | M 51 5 0ui0ahe AP 484200 48° BNVTEQ
SARASUYV S QERIRESUDVA" MR (4] I LROTRY 00 4 [ | TEBKEUK | ROV’ W
P IR 5 B TR QAR 5 VY 500U ae ¢ AUt 4Qe°

@ [HEER<NERKRE BT QNeR e I | & “Wenn der Arzt sein Studium mit grésster Griindlichkeit
betreibt, muss er in seinem Fach eine hohe Stufe erreichen.” URKFB/UE AL QLB VA VHIS MR QEKEV 08

0
4

© KEBEKOWHE Osuki Bansuie VPR K H nHIQIRLIRELKOGVAVY 2" KHEFEN-LHD S VEIK
N 5C

©® [T N | ‘& “Kou Schinsai wollte es iibersetzen.” KLY 5130° [ % 04000 | P4 b
S ESHNEERY | hNEQHLOVRRQN” Eih] 1 PN EROHY A A# 01 550 Q P4Qe°

© BREZHEXHPOIMY 384501 KHlNEN (chinesische Ubertragung) auQyY & & OV 510°

WOIXIE” WOENKKOERNT 2R RADKIS | LI Esztergom (=~ 2jg¥ % Gran) Q KEIR Péter Pazmany RIS
B O VREIUS LS OEE AN D M A QHIE O 2 HRAO 2001 0RRA O 42° W2 W0’ J.J. Plenck
HEEOHMKP { ~VIVHPNBNLERT I ADNERR" | YYVEKPOREN S S PN IR LEV

i s e e s s, - sheenitink
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HEZORBWIRMR” EHEFUIE O\ Josephinum QU Wi 2 HilEHKRPdE w42 Oberchirurg WHBOR 2V
Q P 4Rre°

=

Magyary-Kossa Q Hifil  #~2 | SEmH M KRB Q4Q0 RE'SHY ve° sV g % Pariz Papai # “Pax Corporis” Q
£V BB S EEN AL EMROADY O v Lo R B O ERE 4 5 VY QRV 50EUE OV P R
QP

EOBEBZEN S NNNZ=U-24Q O 42 uyma” Nils Rosén von Rosenstein #1Q SI3zr#I) 427 NS NMANZE [ 0K £ D
Ak R NKY | B<OMERLKERM-V-® Husig IS S0 R LN E  BIOR/MIER” W PE2ECN
SRR RENRY 5e°

VeER (1 ORI Q&M Magyary-Kossa %% Sprengel Q#ifb#{ (1801110 e~V 1) QR inQ m
PRl QR 542058 7 “Nihil sub sole novum | —sagt die Bibel.” (MO HI | : RNGELAVEHNIERW 510
»J @ Sprengel % Kurt Polykarp Joachim Sprengel (1766—1833) © »J - 27 AH#E 1)) M 4Q% 42 “Versuch einer pra-
gmatischen Geschichte der Arzneikunde” |40 (1792—1802) V4o HAI/MUN TN = ~Q BELEORNR (1 YRID »
B 5% N =% 2 % (hESEUE O L “Anleitung zur Kenntnis der Gewichse” 1] (Halle, 1817—1818) - &
QHIMIYN " X KAl IHOHIQ | VYW [EMbRIIK] it 2 VIHLRe°

47 Rosén von Rosenstein 2= N K VEHZ U AN+ MK QBB QD" ROOMEKY Ko N K QN 2 Prds
0 4° WOLREMESHEMN RIS LREVEERKJOMPESHIER [SRIBERESHTHARN RSEREMD] v
HOVRALLGABYHOLES 047 (MR —-PH | YREH Y Samuel Domby Mo OW L NR= ~FENREURY S
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PANXRAIDCKEREVELQNVSKL DR —OHRAY | hHIOHENTIY 1 QRN L 5° W Béla Széchenyi
R P Re° T2 | KVVEHRO | KON ALY YN mE” FH w¢ > = XDuR P EESD VOERIKE
HINR -V | RROE R | KRVEN KLV YURWR = NBERAEEVHEN L ToRERYE” KLy
B 42 Georg von Kreitner F-3 4 O Wie v AERGQEEY | KK #X (DR —HEANRY K-V | KL
HNHEWRY 500° Zun%” $KEHR 0O NKO~ERIMY % (% N (J.C. Hepburn) QEMEIIEBROQE S
RS w4 CREIKE L OO0 O PN+ X QIEHEVE D KK N EREIUR O LERKON YT X QEHVOREERE
EUN®Y K = <EPEREX Aurel von Tordk FU~ CPIEHLRHZLO PR Owo’ it MR eI ERE
ENEQ/VECLINRE —< VDV EQUL IR Y A 4R0° N&Y X +ERY Duna ZN.& {0HK- 5 IREER
@maggﬁ%mﬁﬁﬁ%ﬁﬁ%%&Uf%Htko1%5:&%ﬁméhto

Széchenyi §g.& O B#H-EHFHELQ EHERKLRKY { NR=2—Q YYIURN O34 Istvan Széchenyi W' H VY
50° NE<LEY N x A KBEHIVEEREEOIFFIREVEHNED" D JICREHMOENE C L0 P4R0° WO H
&2 ENQEFRMMIY B IKKEUEFHNE DOV VENE e N EHEEEQ BRER IR KDy TQKE
NHEIN B 0°

BN HOQ KRNI QOEKIOREEhNR PHEIQOMNERUOK RN KRECHKYR O WVEE

L)
(SR

*  Széchenyi lanchid #4248 1) lanchid ~Jg%8.20°
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MY AOEHBNRRLO%R (DR~ ONIY HL4004° WOER REQ M — 1 > MK HE
M A RO E 4 iU S B LI b B U QG O QMR 1) QEEEQE Y EiAE D v
WO M0 LETRY’ 85 BE QI OV BB OR GHENEAI R RS0

S ¢ BRIE S 250 5 RIS R UEEC #47 YN % 2 D K HESERE UESQORN VO 2 L2
HUMAN (8050 L Job #-H:40% JESSEQ A. Faludy #4008 4 QBIRENES By ERE e’

HHIBK LR i
Antall, J. & Szebellédy, G.: Aus den Jahrhunderten der Heilkunde. Semmelweis-Museum fiir Medizingeschichte, Budapest.

Corvina Verlag (Budapest) 1973

Antall, J. (ed.): Pictures from the past of the healing arts. Semmelweis Medical Historical Museum, Library and Archives.
Communicationes de Historia Artis Medicinae, Suppl. 5, 1975

Fujikawa, Y.: Kurze Geschichte der Medizing in Japan 5 -KHmERXHIEK (KK ROEIEH

Goerke, H.: Die deutsch-schwedischen Beziehungen in der Medizin des achtzehnten Jahrhunderts. Acta Historia Scientiarum
Naturalium et Medicinalium, edidit Bibliotheca Universitatis Hauniensis, vol. 16, 1958

o RIS —% R - RH HEXRIK S 0K &1 K| HY

Magyary-Kossa, J. von: Ungarische medizinische Erinnerungen. Danubia Verlagsanstalt A.G. (Budapest), 1935

Mayrhofer, B.: Kurzes Wérterbuch zur Geschichte der Medizin. Gustav Fischer (Jena), 1937

ERRMH | KEMEK QRIE—V QhR—BIMKEERUERELN" &11n11d” | RYPO

Overmeer Fisscher, J.F. van: Bijdrage tot de kennis van het Japansche rijk. Miiller & Co., (Amsterdam) 1833

Rippa, B.K.: Die japanische Ausgabe des Werkes iiber die Oftalmologie von J.J. Plenck, Professor an der Tyrnauer
medizinischen Fakultit. Communicationes de Historia Artis Medicinae, 45: 135-142, 1968

Roemer} L.S.M. von: Historical sketches. An introduction to the Fourth Congress of the Far Eastern Association ot

Tropical Medicine. Javasche Boekhandel en Drukkerij (Batavia), 1921
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SEMMELWEIS and PLENCK
From the History of Medicine in Hungary
by
Junichi YASUDA, M. D.

1) Mention was made to the author’s own visits to Budapest in 1923 and 1975, including his experience at the
Semmelweis Museum of History of Medicine there. Severe criticism of Semmelweis’ work by Professor von Siebold of
Géottingen, a cousin to the fomous Japanologist, Philipp Franz, was briefly mentioned.

2) Many doctors of the New Viennese School, famous to us Japanese, such as Hyrtl, Kaposi, Pollitzer and Schnitzler,
were Hungarians by birth.

3) Through the calling of van Swieten from Leiden to Vienna, medical science in the Austro-Hungarian Empire became
an outgrowth of the Dutch heritage, which was also introduced to 18th century Japan. Among the professors at the (Hun-
garian) medical Faculty in Tirnau at the time of its foundation, there was J.J. von Plenck whose compendia became so
popular in Japan through Dutch editions and Japanese translations therefrom. It must be emphasized that European
doctors stationed at the Dutch factory in Nagasaki in the late 18th century must have been under the strong (possibly, even
personal) influence of Plenck. From the books they brought or mentioned, Japanese physicians might have obtained an
“image” of medical literature in Europe.

The author of a German book on bandaging brought by a Dr. Keller along with Plenck’s work on ophthalmology
(vide infra) and frequently mentioned by Japanese physicians must be Heinrich Bass of Halle, although the original work
itself could not be identified as yet.
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4) The German translation of the introduction to the Japanese edition of Plenck’s “Doctrina de Morbis Oculorum”

published by Rippa (1969) was reviewed, some errors in translation being pointed out.
I5) In Hungary there was a custom of covering smallpox patients with red garments as given in Pariz Papai’s “Pax

Corporis”. The same custom was also prevalent in old-time Japan, as was mentioned by Sprengel.

6) A brief account was made of Count Béla Széchenyi’s scientific expedition to the Far East.
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CHEWEUNOKH RE HELHENL EELSRRECLAMEROERENE) i UM VR 04
A S

SARE U AR IN2 QAEQERERR | dou Y REKE | | MEN P MU0y EHILEEKE (111KE
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Wilhelm Donitz; One of the Pioneers of Anatomy,

Forensic Medicine and Hygiene in Japan

Tsuneo KOSEKI

Wilhelm Dénitz was born in Berlin in. 1838. He studied medicine at the University of Berlin and obtained the title of
Professor in 1872. The next year he was invited, as the first teacher in anatomy, to the newly-organized medical academy,
the predecessor of the present University of Tokyo, Japan.

He gave lectures on anatomy, histology, embryology, physiology, etc., also directing the students at anatomical and
pathological dissections, from 1873 to. 1876.

In, 1875, he also taught forensic medicine at the medicolegal training school attached to the Metropolitan Police Office,
Tokyo. Belonging exclusively to the hospitals attached to this office, he saw the patients and held pathological and medicolegal

autopsies from 1876 to 1879. In those days, Doénitz became acquainted with Henry Faulds, founder of the fingerprinting
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method and worked with him in his hospital.

He moved out to Saga, the south-western district of Japan, in 1879, and taught medical jurisprudence and other subjects
at the medical school belonging to the Saga Prefectural Hospital. At the hospital, he examined numerous patients, especially
sufferers from prevailing cholera, thus making epidemiological studies.

In 1885 Dénitz resigned from the hospital, and returned to Berlin.

To conclude, he introduced modern European anatomy, forensic medicine, hygiene, etc., to this country. He also
published many papers on the above-mentioned fields.

From various parts of Japan, Doénitz collected many harbaria, insects, spiders and so on, which he donated to German
museum. Among these collections many new species were found, especially those of spiders. He also presented a skull
specimen of a Japanese wolf to the Zoological Museum of Humboldt University in 1877.

After returning to Germany, he made researches in and practised bacteriology, epidemiology, tropical medicine, etc., at
Koch’s Laboratory and others.

In 1912 he passed away in Berlin.

(Fig. The Tsukiji Settlement for Foreign Residents. 18: H. Faulds’ Tsukiji Mission Hospital. 28: The place Donitz

dwelled from 1876 to 1879. Fig. 2. W. Dénitz and his family in Saga.)
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On the Yakuwo-ji : -

= Sachiwo KUME

It is well known that in the capital of ancient Japan there were two public charity hospitals (“the Seyaku-in” and “the
Hiden-in”). But in addition to them there were several non-charitable private medical facilities in the capital and in the
provinges. Some of them were called “the Yakuwo-ji”. For the disease of the people, I suppose, the treatment by the
government officials named “Ishi” (doctor) and ‘“Koku-ishi” (province doctor). were not of much use, and the private

medical facilities played the more important role in treatment.
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Folk Curing of Mental Illness at Johge-Spa ;

Historical Review
by
Genshiroh HIRUTA

Japan, a volcanic country, is abundant in hot springs. From ancient times, many of those spas have been used for
treatment.
In this report, the history of Johge-Spa, which is well-known as the “Hot Spring for Madness” in the Tohoku area of
Japan, is briefly mentioned.
It is said that the Johge-Spa was discovered in the Edo period and used for curing eye disease in the beginning, but
from the Meiji period, (1868-1912), this spa became famous as the ‘“Hot Spring for Madness”. From the Taisho period
(1912-1926) to World War II, it was at the zenith of its prosperity. The method of curing was similar to that of
continuous bath. After the war, in response to an increase of mental hospitals, there was a decrease in patients’ visits to

Johge-Spa.
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7) Cowdry, F.V., ‘A Comparison of Ancient Chinese Anatomical Charts with
the ‘Funfbilderserie’ of Sudhoff’, Anat. Rec. 22(1921) 1-26.

8) Bodleian 399,

9) Berengario da Carpi, Commentaria super anatomia Mundini, Bologna, 1521, pp.
xcir, livr.

10) See, for Chinese medicine in general, Porkert, M. The Theoretical Foundations
of Chinese Medicine, Massachusetts Institute of Technology, 1974.

11) See Breasted, J.H., The Edwin Smith Surgical Papyrus, Chicago, 1931.

12) Particularly Anaxagoras and Alcmaeon. See Kirk, G.S. and Raven, J.E., The
Presocratic Philosophers, Cambridge, 1971.

13) Ebbell, B., The Papyrus Ebers, Copenhagen and London, 1937,

14) Seal, B., The positive sciences of the ancient Hindus, London, 1915. Care should
be exercised in accepting Seal’s identification of the anciently described
vessels. Zimmer, H., Hindu Medicine, Baltimore, 1948. Kutumbiah, P., Ancient
Indian Medicine, Bombay, 1962. Hammett, F.S., ‘The anatomical knowledge
of the ancient Hindus’, Ann. Med. Hist. 1(1929) 235-333.

15) The accounts of Syennesis, Polybus and Diogenes are given by At:istotle,
Historia Animalium 511 b.

16) Timaeus.

17) Galen’s physiological ideas are best seen in De Usu Partium. See the tran-
slation by E.T. May, On the Usefulness of the Parts of the Body, Cornell
University Press, 1968.
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blood, and not the substance of pneuma or air. Galen indeed demonstrated
this experimentally, and concluded that the blood contained in the arteries
differed from venous blood principally in its admixture with the quality of
pneuma. But in accepting that the liver was the sole source of blood and
that the arterial system was quite distinct from the venous, he was unable
to find an obvious passage for blood from the veins to the arteries. Unlike
Aristotle, Galen was constrained in his theorizing about the direction of
blood flow by the comparatively recent discovery of the cardiac valves. In
this difficulty Galen assumed that the septum between the two ventricles of
the heart was porous. The pores were of course invisibly small, like the
arterial terminations on the skin or the passageways of Plato’s fish trap.
Galen used a deductive argument from the rationality of nature to prove
the existence of these pores: it is observable that the right side of the
septum has pits, which do not to the eye penetrate to the left ventricle:
but Nature does nothing in vain, therefore these pits must have a use; no
other use of them is known, therefore they must penetrate invisibly into the
left ventricle. This is an extreme case of structure inferred from function,
which in its turn is inferred from a macro-microcosmic rationality of nature,
the inference being constrained by the historical momentum of inherited
ideas: Galen’s thought here involves at least four of the categories of indirect

means of generating anatomical ideas as described abovel?.

1) Ghalioungui, P. Magic and Medical Science in Ancient Egypt, London, 1963,
pp- 67, 158; but see also Wilson, J.A. ‘Medicine in ancient Egypt’, Bulletin
of the History of Medicine, 36(1962) 114-123.

2) Hoernle, A.F.R. Studies in the Medicine of Ancient India, Part 1: Osteology, or
the Bones of the Human Body, Oxford, 1907.

3) See Misra, S.S. and Pandeya, S.N., ‘History of Hindu medicine’, Bull. Nat.
Inst. Sci. India, 21(1963) 197-205; also Bishnagratna, K.L., An English Translation
of the Sushruta Samita, Calcutta, 1907, 3 vols.: vol. 1 p.ix. On Indian Medicine
in general, see Filliozat, J. La Doctrine Classique de la Medecine Indienne, Paris,
1949,

4) Aristotle, Historia Animalium 494b; Galen, Anatomical Procedures, book 1,
chapters 1 and 2.

5) Anatomical Procedures, book 4, chapter 3,

6) Historia Animalium 491 a.
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Aristotle, argued that all vessels originated in the heart and that therefore
that the fundamental pair of vessels was simply a system of upper and lower
branches.

Many of these extremely old ideas are found in the Galenic system of
physiology, which determined medical thinking up at least to the time of
Harvey. Galen contrived to have an anatomical connection between the
nose and brain, as did the cerebral pneumatists, for the entry of pneuma to
the ventricle for the elaboration of psychic spirit. He also described how
the quality of pneuma, but not its substance, moved from the lungs to the
heart, a physiological necessity derived from the cardiopneumatist tradition.
By his time anatomy was an independent discipline, and comparatively
competent at the animal level. Galen therefore knew the pulmonary artery
and vein, but he called the artery the arterial vein, because although it
looked like an artery, Galen considered that it carried venous blood, and he
called the vein the venous artery because despite its venous appearance, its
function for Galen was to serve the purposes of respiration: that is, to carry
the quality of the inspired pneuma from the lungs to the heart, from where
it was carried to all parts of the body for the provision of heat, life and
sensation. So Galen also adopted part of the inspired pneuma tradition,
unlike Aristotle, for whom pneuma was innate. Galen also adopted part of
the innate pneuma tradition by having innate faculties. The purposes of
respiration were furthered in Galenic physiology by the extreme terminations
of the arteries which opened out on to the skin, drawing in pneuma as
required just as the heart was said to draw it in from the lungs. These
pores at the skin were invisibly small, and they may in Galen’s account
reflect Empedocles’ description of pores. In their invisibility they were as
hypothetical as the respiratory pathways in Plato’s fish trap, of which Galen
must have been familiar, or as the fine vessels of the Indians, or the pathways
for forces on which the Chinese acupuncture points rested.

This complete separation of the arterial, or respiratory system based on
the heart and lungs from the venous, springing from the liver, being culled
from a number of already old traditions, not only put Galen into a difficult
position but left physiology in error up until Harvey. Galen’s difficult

position was that he insisted against Erasistratus that the arteries contained
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vessels, then, all agree that the centre of the system is a fundamental pair
of vessels running the length of the body. The variation in the accounts
seems to indicate different theoretical backgrounds in physiology. Those who
believed that the pneuma entered the brain as the seat of the soul describe
the vessels as originating in the brain and passing down the body. This
origin is said to involve the coming together of many fine branches to form
the fundamental pair. Other accounts that do not involve a pneumatic
cerebral centricity argue that the vessels arise in the body and extend to
the head, ramifying before reaching it. The two accounts are essentially
similar in morphological terms but differ in the sense of functional direction
implicit in them. The cerebral pneumatists of course believed in an inspired
rather than innate soul and part of the function of the vessels was to
convey the inspired pneuma to all parts of the body for the purposes of
vivification and sensation. The windpipe, from mouth to lungs was called
arteria, just as the main air-carrying vessel from heart to body. Physical
connections of the vessels to the heart are not prominent in these accounts,
as we would expect. There were also cardiac pneumatists, and their
anatomical schemes had to include connections between the lungs and the
heart, rather than between the nose, mouth and brain, as in the cerebral
pneumatists’ view.

A second problem here confuses the picture. It was of course recognised
that the blood vessels contain blood, which caused difficulties in explaining
how they also carried pneuma. At the earliest stage of Greek medicine,
arteries were not distinguished from veins, but it was soon recognised that
in the dead animal some vessels were full of blood and others empty.
Following the structural distinction between the veins and arteries, it was
argued by some that the arteries were essentially pneuma-carriers and that
the veins were the only true blood vessels. In the gutted abdomen the two
fundamental vessels were characterised by proximity or connection to the
‘pair’ of vessels that by their asymmetry served to identify right and left
sides of the body, the liver and spleen. The liver had had an association
with blood since the Mesopotamians, and some writers who were not strongly
cardiocentrist argued that the vena cava originated in the liver, carrying

blood derived from the food all over the body. Cardiocentrists, such as
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can be seen as the background to some of the earliest accounts from Greece
of anatomy. The surgical accounts of the bones did not enter into the
general medical literature at anything above the practical level. The prime
interest of the early writers was the vessels. This seems to be due to the
importance accorded to the vessels as a result of their manifest but complex
association with the heart and brain, as alternative seats of the soul or as
the seats of different souls. This association was derived from primitive
anatomical observation, and the importance of the heart and brain from
primitive physiological speculation. The nature of the vessels in the absence
of observation was open to change in the way described, but appears to
have conformed with one constraint derived from analogical inference from
animal anatomy: in the animal gutted for cooking, the vena cava and aorta
appear as a large pair of vessels one on either side of the spine. Each forks
at the level of the lower limbs, sending a branch into each, and each vessel
disappears unbranched into the diaphragm. The ‘pluck’-the heart and lungs-
is removed from the thorax of the animal above the diaphragm in preparation
for cooking, and the relationships of the vessels, heart and lungs would not
be known observationally in situ at the level of primitive anatomy, and if
consciously looked for, were nevertheless complex. However, observation of
the external appearance of man or animals, another category of indirect
method as described above, would reveal the vessels of the throat, apparantly
proceeding up to the brain unbranched from the fundamental pair of vessels
seen in the abdomen of gutted animals. The inference that these vessels
were continuous through the unknown region of the thorax was perhaps
confirmed by observation that in the young of some animals the vena cava
at least appears to be a straight vessel, proceeding directly through the right
atrium of the heart and thus apparently merely inosculating with the ventricle,
which alone was often thought of as the heart proper.

Five authors before Aristotle give accounts of the vascular system which
are similar enough for us to be invited to imagine that there was a
commonly agreed schema in early Greek angiology. Syennesis, Polybus!®
and effectively Platol® give the fundamental pair of vessels no contact with
the heart, while Diogenes and the author of the Hippocratic Sacred Disease

supply the heart with branches from this pair. Early Greek accounts of the
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and by displacing contiguous air in the pleneum, set up the ‘circular thrust’
by which air was again forced into the body. The Sicilian school had
developed the idea of breath entering the body through pores in the skin,
and in a well known passage reported by Aristotle, Empedocles also describes
invisibly small and bloodless channels running through the flesh [to pores in
the skin. By means of these channels, air is alternately drawn into and
expelled from the body by the motion of blood, as water can be held in or
prevented from entering a clepsydra. Such channels are no more the result
of observation than Plato’s fish trap. Even Galen with his superior knowledge
of anatomy held that the arteries opened as pores on the skin, performing
the same function as the arferia aspera, lungs and heart. The hypothetical
channels, carrying life-giving fire and air, providing a means of internal
communication, active in the normal physiology of the body, had close
counterparts in the Eastern civilizations.

In India the flow of cosmic forces through the body was governed by a
system of vessels, the nadi, and hira (or sira) as well as the larger vessels
mentioned above. The nadi in particular corresponded with parts of the
cosmos. These vessels all seem to be hypothetical structures, brought into
being by the demands of physiology but based on low level anatomical
observation. Consequently these anatomical ideas were subjected to the
imposition of symmetry, numerically, as in China. Late Vedic commentators
said there were 72, 000 hira. Moreover the hair of the body emerged through
300, 000 holes in the skin, and even the ultimate particles of the hair itself
were numbered. From the accounts given by Seal, Zimmer, Kutumbiah and
Hammett!¥ we can reconstruct further details of a physiology, which although
not so intimately related to the form and function of the vessels as that
mentioned above, is in striking agreement with Greek ideas. The body
consisted of macro-microcosmic elements, five in number: earth, air, fire,
water and ether. In the body the elements became dhatus, the food substances
of the parts. There is a close parallel to the Greek ideas of elements,
humours and ‘similar’ parts: those that are homogeneously composed of
elements. As in Greece, health was thought to be a balance, here between
the dahtus.

I want to finish this paper by explaining how what has already been said
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often connected to the viscera said to have been generated from the traditional
five. The vessels were so arranged as to proceed systematically through the
three grades of yang and yin and in so doing to pass round the body.
Somewhere, at root, or incorporated, are primitive anatomical observations
of the major organs and their vascular supply, but these have become almost
totally obscured as the descriptions have been assimilated into the natural
philosophical picture. The movement of forces and fluids round the body
varied with the yang and yin controlling them. The heavens passed through
fifty houses in 24 hours, and the circulation was similarly divided into fifty.
During the 24 hours there was said to be 60,000 pulses and 135,000
inspirations, and the fluids were thought to travel 810 chang. The chang
comprised ten Chinese cubits, each in turn composed of ten finger lengths,
and we can deduce that the total length of vessels through which the blood
was said to travel was about sixteen chang, perhaps 130 feet. The Nei Ching
tells us that the blood travelled three finger lengths  at inspiration and
another three at expiration, and adds that the heart is in control of the
blood and vessels. There was a considerable body of Chinese pulse lore,
and the pulse was thought to be the movement of the ¢i’i, the life energy,
from organ to organ. Some of the number symmetry associated with this
movement is obscure, and we do not know its macrocosmic counterpart. It
is also interesting that the Nei Ching compares the circular motion of the
body fluids with the unchanging revolutions of the sun and moon, an idea
we meet in a form in Aristotle and Harvey.

The distinction between pathways for immaterial forces and invisibly small
vessels for the very subtle substance of a spirit is a fine one, and both kinds
of route in the body are safe from sense observation and open to modification
under the influence of other ideas. The pathways of Plato’s ‘fish trap’ were
not even confined to the physical boundaries of the body. Springing from
the fundamental pair of vessels (themselves carriers of sense impressions) it
was a system of pathways carrying fire and air, surrounding and penetrating
the body. Blood, respired air and sense impressions were carried by the
system in the body. Food was digested by the activity of the fire, and
propelled into the veins. Air entered the body through the trachea and
through the pores of the skin; heated by the central fire, it was expelled
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vessels and other fibrous structures and there was no knowledge of the
nerves as distinct structures. The Egyptians made a particular study of the
pulse, which they knew came from the heart: it was the heart ‘speaking’
in vessels. The Ebers papyrus is one of the few remaining sources for
knowledge of Egyptian medicine. It includes a theoretical account of the
heart and vessels, and illustrates some of the general remarks made above.
The heart is the seat of the soul, the centre of the body and the source of
the intellectual functions. From the heart spreads a ramifying system of
vessels, carrying to each part some appropriate substance; urine to the
bladder, tears to the eyes and semen to the testes. The vessels, mefu, not
only thus carried substances but they were also responsible for pathological
conditions. Humours were carried about the body by the vessels, and when
those vessels that reached the liver overfilled with blood, disease resulted.
It is interesting to note the early association of the liver and blood, a facet
of ‘primitive’ anatomy that became bound up in later anatomy. Similarly,
when the ‘anus’ (for which we may read rectum) was overfilled, it opened to
vessels on either side and gave rise to disease. Similarities have been noted
between this and early Greek medical ideas.

Other features of primitive anatomy may be noted in the list of vessels
presented in different surviving versions of this work. Firstly, the vessels are
numbered, 46 in one version and 22 in another, but we do not know enough
about the world-picture of the contemporary culture to understand the
significance of these numbers. A gloss to the list!® explains that the breath
that enters the nose goes to the lungs and heart, which we might expect
from what has been said above about the relationships between the breath-
soul and heart-soul in primitive physiological observations. Ebbell considers
that the air or humour-carrying vessels, concerned in pathology, are the
veins, and that others are those referred to in connection with the pulse,
and are the arteries. This seems unlikely.

In China too, there is a numerical symmetry in accounts of the vessels.
There were said to be twelve bilateral pairs of main vessels, ten of which
were associated with the five traditional pairs of viscera, allowing each pair
of vessels to be characterised by their component yang and yin. This

association between viscera and vessels was not direct, but the vessels were
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thus the source of most of the manifestations of life. The importance
accorded to the heart in most civilizations is clear. The Egyptians treated
it with reverence in embalming, in contrast to the brain. Crude anatomical
observation described the heart in gross terms and its vascular connections
in even less precise way. Nevertheless, the physical connections of the heart
to the rest of the body were very important in communicating the powers
of the soul to the body and the sensory impressions of the body to the soul.
Even immaterial influences need pathways, and in schemes where the breath-
soul was represented physical tubes were of the essence. The actual
complexity of the relationships between the heart, lungs and vessels in man
and animals, and the impossibility of observing them in man meant that
this area was particularly taken up with descriptions derived from rational
sources that have been described above. These hypothetical vessels and
pathways, far divorced from empirical observation, are characteristically
given symmetry within the body and number-symmetry for the reasons
suggested.

The descriptions of the grosser vessels in each case may be closer to
primitive anatomical observations, but they contain a considerable component
of symmetry. Susruta’s account of the vessels in the Indian traditional texts
illustrates the same point. There are 24 principal dhamani distributed
symmterically from the heart, ten upwards, ten down and four across. Their
functions are sensory and humour-carrying, as in other cultures: those that
ascend serve the functions of the upper part of the body in carrying the
sense of hearing, that of perception of shape, touch, taste, smell and hunger,
the faculties of laughter, weeping and, significantly, respiration. The
descending dhamani are principally concerned with lower physiological
activities, supplying urine and other excretions to be voided from their proper
organs, and supplying secretions to the respective glands, both activities
found also among the functions of the Egyptian vessels. Blood is associated
with the liver and spleen, as elsewhere, and of course, the vessels are charged
with the function altering and transporting food.

In Egypt too, the vessels assumed an importance commensurate with
their connection with the heart, the most important bodily organ. As in

other early cultures, little distinction was made between the smaller blood
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the world soul. Looked at in another way, there seems to have been
widespread the distinction between an innate immaterial force, an immanent
and heritable cause of vital activity, and an inspired breath, vapour or spirit,
perhaps material in its nature, supplying the cruder manifestations of physical
life, and mortal at least in the sense of losing individuality on the death of
the body. The ¢h’i of the Chinese is an innate life force akin to the innate
pneuma of Aristotle. The inspired pneuma of the Stoics and Galen
represents another tradition, the breath-soul. The thymos of Homer falls also
into the latter category, and is opposed to the immaterial and immortal
psyche or nous of other writers. The characteristics of the animus and anima
of the Latin tradition that summarised the Greek philosophies are also those
of a higher, immaterial, immortal individuality on the one hand, and a
lower, more physical life force on the other. The hierarchical soul-systems
of Plato, Aristotle and Galen also reflect this distinction in an elaborated
way.

It was natural to look for a principal seat in the body for these two
principles of life. It is suggested above that two fundamental primitive
physiological observations gave rise to two sometimes conflicting traditions
about this important part of the body. Attention was given to the heart
as the apparent source of motion and heat, the centre of the body, the most
manifest site of an innate force. The inspired breath-soul had a connection
with the lungs that even the most primitive knowledge of anatomy could
recognise. However, the interpretation of this anatomical connection was a
matter of some difficulty. There was one tradition that attempted to link
up the lungs and heart anatomically to give the inspired soul a connection
with the organ most suited for its domicile within the body. There was
another tradition that associated the inspired breath with the brain, again
by anatomical contrivances, leaving the heart with its innate faculty.
Evidence for the importance of the brain and spinal cord may have been
derived from experience of wounds, as we see in the case of the surgical
papyri from EgyptlD, and in that of those presocratic philosophers of Greece
whose attention was caught by the relationships between the sense organs

and the brain!®.

The stronger tradition was that the heart was the seat of the soul and
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in early Indian anatomy and in the medieval West. In India, Susruta gave
both arms and legs 100 muscles. Homology in this sense is quite different
from that described by Aristotle, which is discussed above.

(8) Lastly, anatomical ideas have been generated or modified by certain
fundamental physiological observations. The living body is warm, it breathes,
it moves with an innate motion and in reaction to things about it: four
fectures it does not share with the dead body. It was an almost universal
assumption in ancient civilizations that there was a non-corporeal agency
responsible for the appearances of life and which survived the death of the
body. It was natural to think that the soul warmed the body and gave it
movement; perhaps too the soul was the breath itself, maintaining life in
the living, but leaving the body at the final expiration. Experience with
animals perhaps led to the idea that the heart is the hottest organ of the
body; it was also in continual motion, which seemed to be innate, rather
than imposed; personal experience would confirm this, and that vigorous
motion of the body involved vigorous motion of the heart; the heart also
moved vigorously in strong emotion: was it not the source of heat, of motion
and of emotion, that is, the seat of the soul ? Primitive anatomy at the
animal level, as in the first category above, would supply a physical link,
albeit not very satisfactory, between the heart and lungs, by way of which
the breath soul could enter the heart. Primitive anatomy also supplied
another great reason for supposing that the heart was the seat of the soul
and that was that it appeared to be at the centre of a ramifying system of
vessels, which no doubt carried its vivifying influence to all parts of the
body.

The Results of the Indirect Methods

There were certain widespread ideas in the ancient world about the nature
of man that seem to have arisen from these rational modes of arriving at
‘knowledge’. A general idea of the existence of some immaterial agency
that survived bodily death was associated with the idea of a breath-soul, an
idea derived from primitive physiological observation. Macro-microcosmic
parallels are evident in both cases, the immaterial agency in the body often

being thought of as a cosmic force, and the breath-soul was often part of
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metaphysical First Cause, and his work becomes more intellectually satisfying,
and worthy of a philosopher, than the anatomical fragments of the surgical
texts. It is of course probable that his attention was drawn to the heart in
the first place because of its assumed central role in physiology, but the
new stimulus to his interest led to a complete monograph devoted to
anatomical description. It was necessary for the purposes of understanding
the skill of nature to observe her handiwork as minutely and objectively as
possible, and so the anatomy of On the Heart is for the first time of interest
in itself, and the work is genuinely scientific if not in an entirely modern
sense.

(e) Structure inferred from function. Ideas about structure have often
been inferred from ideas on function. In most cases function in turn rested
on the wider natural philoscophy of the time and culture, as described in
the preceding section, but in practice details of anatomy have often been
inferred from supposed function ‘locally’ without reference to the basis of
physiological ideas. The idea received characteristic elaboration at the hands
of Aristotle, for whom the true nature of a part could not be known without
knowledge of its function, for only that revealed its purpose, its final cause,
its true place in the whole pattern of knowledge.

(£) The principles of number symmerty and homology. One means of
imposing a pattern of ‘knowledge’ on the complex phenomenal world is by
the use of mathematics. Where parts can be seen to be related to wholes
in numerical terms, then some of the force of explaining the unknown in
terms of the known carries over into the new mathematical explanation.
The apparent arbitariness of naturally occurring numbers seems to have
been objectionable to the primitive mind secking regularity and pattern to
explain the universe and in anatomical accounts emphasis is often laid on
the total numbers of bones, vessels or other organs in the body, and the
number is very often rounded off to mathematical convenience, often for use
in macrocosmic analogies. In many cases we do not know enough about
the prevailing world picture to discover whether it was the determining
factor.

The principle of homology expresses a parallel where none is justified, for

example in equating the numbers of bones in the fingers, thumbs and toes,
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ray theory, and the corresponding ideas of Plato.

Out of one aspect of the macro-microcosm relation grew an idea that
helped to develop scientific as opposed to primitive anatomy. In many world
systems, man and nature in general were produced by a creator god, and
man and his environment were made of the same materials in the same
way. To be understandable the way was expressed in the form of an
analogy with processes known to man. Plato speaks of dousing and baking
of the fundamental substances: an alteration in the Qualities of the
Elemental substances. Common to such early descriptions of the fashioning
of the human body from macrocosmic constituents was the notion that a
balance was achieved, as mentioned above, and that continued life depended
on continuation of balance. It was the individual’s duty to maintain that
balance. The human body was then a model of the macrocosm for moral
and religious purposes.

At some point the understanding of the fechniques by which the body was
put together embraced the notion of rationality. It has been recognised that
nature was seen as a craftsman in Greek thought, and this emphasises the
skill with which the body was put together, but this is not quite the same
as assuming that creative nature or god has put the body together in a
rational way, for some purpose. The purpose was the well-being of the
body, and the parts were so contrived as to co-operate best to this end.
Man too had reason, and by observing how the body was put together,
could share in the rationality of nature, or learn more about the nature of
God. Such a fully developed natural theology was the product of later ages,
but we can see its origins in the period under discussion. In fact, its appear-
ance in the literature of the West seem quite sudden.

The anatomical fragments found in the earlier Hippocratic works are
either purely descriptive and functional, as in the surgical works, or are
explanations of an already existing physiology, as in the work of the cardiac-
and cerebral-pneumatists. The anatomy is ancillary to a larger scheme. In
the Hippocratic On the Heart a new feeling appears, which the author
expresses as an admiration for the skill of nature as a designer and craftsman
in contriving the structure and function of the heart. In considering the

appearances of the heart, the author is thus considering an aspect of the
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themselves the parts in the food that were similar to themselves. Indian
notions were in striking agreement with Greek: chyle from the food passed
from the heart to the liver and became blood. The final product of the
refining of the life-substance, having supplied the proper nutrient to each
organ, was the pangenetically produced semen. The end product of the
process in women was blood, produced in a monthly cycle except during
pregnancy, when the material was said to be diverted to the breasts and to
produce the placenta. The foetus was formed of the mixture of semen and
maternal substance, the former producing the hair, bones, nails, teeth, vessels,
tendons, muscles and semen, while the soft parts of the embryo were derived
from the maternal substance: flesh, blood, fat, marrow, liver, heart and
spleen. A male child, it was claimed, was produced from the right hand side
of the uterus, a female from the left.

An idea common to East and West was that the semen was connected to
or derived from the spinal marrow. The idea can be found in Chinese and
Indian medicine, and suggests that the marrow of the spine was considered
more important than merely analogue of the marrow of the long bones. Plato
justified his derivation of semen from the spinal marrow by reference to the
fact that the latter served to connect the divine and immortal soul in the
brain with the perpetual reproduction of the species. The idea was curiously
widespread and persistant: we find traces of it in Alcmaeon, Pythagoras,
Hippo of Rhegium, Diogenes of Apollonia, the Hippocratic On Generation, a
number of Western medieval sources, and in Leonardo da Vinci, who
expressed it in pictorial form. The idea is found in the macro-microcosmic
analogy of the Timaeus of Plato: the core of the body is the marrow, that
is, the spinal medulla, which is composed of the geometrical shapes of the
four elements; it secures the two lower souls, although they are located
elsewhere. The marrow of the head is the location of the intelligent soul,
and the head itself is spherical, like the universe that contains extra-corporeal
souls. The political analogy on which this myth of bodily structure rests
employs the cardio-centric notion that the second of the three human souls
resides in the heart. Filliozat is impressed by the ‘remarkable’ agreement
between the mechanism of pathology in the Timaeus and in the Ayurveda,

and between the tantric ideas of the geometry of the elements and the visual
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and during the process the modifying effect of external philosophies of
mature are most clearly felt.

(d) Anatomy as part of natural philosophy. The aim of natural philosophy
is to render the unexplained phenomena of the world into an explained
‘whole: knowledge of all parts of the universe was to be related in a single
coherent scheme of knowledge, and explanation was the fitting of unknown
fragments of the world into the pattern of the whole, the ‘known’. An
essential part of these rational procedures was the analogical argument,
‘whereby the few recognised characteristics of an unknown part are seen to
correspond with a pattern of characteristics of a known part, the remaining
characteristics of which are then assumed to belong to the unknown. We
have seen this procedure at work in inferring human anatomy from animal,
and it occurred too in natural philosophy as a whole. The natural philosopher
treated of all parts of knowledge indifferently. All was knowledge and all
related; that concerned with human anatomy was less observationally based
than any other, perhaps, and was naturally influenced by other parts of
natural knowledge. Knowledge of man and of the world was very widely
crystallised into the analogical macro-microcosm relationship.

The heterogeneity of the observed world led to the desire to see its ultimate
reality in a small number of basic, or elementary principles. In Greece of
the classical period, and earlier in India, these principles took the form of
substantial elements, four in number, and together with their associated
‘Qualities, constituting the real world. The Chinese elementary principles
were functional rather than substantial, the five ‘phases’. The body and the
world at large were made up of the same principles, and both shared the
wider relationships of these principles to other aspects of reality, such as
seasons or the heavenly bodies. The qualitative or functional aspects of these
elementary principles meant that they governed physiological processes, both
macro and microcosmic. Health was a balance between the elementary forces
in Chinal®, India and Greece, and disease was the predominance of one.
Food, the substance of interchange between the two cosmoses, consisted also
of the elementary principles, and the physiology of nutrition, and of other
faculties that depended on it, was in India and Greece at least a process of

assimilation whereby the elementary components of the body attracted to
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but by that time the confusion was slowly being cleared away. In the earlier
period the ignorant copyist, translator or editor preserved the old form along
with the new, and had Latin, Arabic and sometimes Greek words, all
originally signifying the same organ, but now taking on a life of their own,
being given separate organs, ‘ghosts’ in the anatomical literature, akin to the
bibliographical ghosts of scholarship.

One example is the vena cava, ‘hollow vein’. The original Greek word
for hollow was transliterated, not translated, into the Arabic as a technical
term, and its Greek origin was lost sight of when the Arabic word was in
turn transliterated into Latin as chili or chilis. The anatomist of the West
already knew the structure called the vena cava in a long established Latin
tradition, but accepted the existence of a separate vena chilis. The result was
that the vena cava, traditionally regarded as a single continuous vessel, as
already mentioned, was now divided into an upper and lower part, one
bearing the Greek-Arabic name and the other the Latin. (The situation was
later rectified). This kind of thing is so common we might call it the
Principle of Reduplication. Another example will suffice. The eye has been
an object of particular anatomical interest on the part of the Greeks, the
Arabs and the medieval West, and at the end of the Hellenistic period
Galen gave a reasonably accurate account of its structure, including the
rather difficult description of the relationship between the circular periphery
of the lens and the spherical tunics of the eye. A complicated story of
confusion and Reduplication presented a medieval westerner with a multiplied
series of eye tunics with names derived from the Greek, Arabic and Latin.
At the same time degeneration of the written account made the arrangement
of the parts simpler, the lens being simply the innermost of a series of
concentric spheres. This giving way to a demand for symmetry agreed well
enough with the notion that the lens was the organ of vision. An associated
drawing in the manuscripts shows the concentric circles: Arabic versions
are sometimes drawn with compasses. In some of the Eastern civilizations
with a long linguistic continuity, old texts, although not suffering through
translation have been successively modified, ‘brought up to date’, for
example the texts of the founding fathers in the medical schools. This makes

it very difficult to date some of the medical texts of India, for example,
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drawings were still being copied in the West at a time when human
dissection was being performed.

Cowdry has suggested that some illustrations from seventh to ninth century
China are related to the finfbilderserie”. There are also Western manuscript
traditions of ‘single organ sketches’, sometimes associated with the five
figures of Sudhoff, for example in a well known manuscript in the Bodleian
Library in Oxford®. The characteristics of these illustrations are first, a
secondary simplification whereby the natural outlines of the original drawing
are reduced to a line more convenient to the hand. There are strong
parallels here between the illustrations mentioned above and the single organ
sketches that illustrate the Chinese system of vessels, each named from an
organ. Those best known to historians of Western medicine are in Cleyer’s
17th century account of Chinese medicine. Second, an element of symmetry
is imposed upon the natural shape by an unconscious desire for neatness on
the part of the copyist, which is paralleled in the number symmetry in
another of our categories. Original drawings from the object degenerate in
this way unless frequently repaired by reference to the object. The early
and accurate dissections in China were recorded by drawings as well as
measurements and the drawings although printed at an early date, degenerated
in the re-cutting of the wood blocks and were found to be unsatisfactory
when later dissections were made.

Another technical difficulty in transmitting anatomical ideas in a written
form is that met in translation from one language to another. The medium
of the scientific revolution in the West was Latin. The transmitted
information from the ancient world that made that revolution possible was
almost entirely originally set down in Greek, and was successively translated
into Arabic, often by way of Syriac, and then into the Latin of the middle
ages. In each case the recipient language was technically ill equipped to
deal with the sophistications of Hellenistic or Greek vocabulary, and it is
entirely characteristic of anatomical texts that obscure terms were either
transliterated or reproduced phonetically in the recipient language. The
result was that in its final Latin form the old (and new) anatomical literature

abounded with synonyms. Berengario da Carpi in the 16th century lists

large numbers of synonyms and corruptions of a single anatomical term?®,
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were performed in refutation of the opinions of others. Such considerations
lent emphasis to the primacy of sense observation in the methodology of
Aristotle and Galen, and indeed the joint purpose of Galen’s anatomical
works is to inform on matters of morphology and function and to teach a
method of investigation based on sense experience that would lead to results
firm enough to be valid cumulative parts of the descriptive science of
anatomy.

So doubt over the provenance of other people’s ideas led to hesitation in
accepting them. Indeed, they may have been generated in any of the ways
that are now being listed in this paper; but once generated, and once
transmitted, they were all equally liable to change under the influence of
a number of factors that have influenced scientific ideas in general. First,
there are technical difficulties in the reproduction of manuscripts. Repeated
copying leads to the introduction of errors into the text. These errors remain
in the text until a conscious attempt is made to remove them: this was the
task of renaissance scholarship in the West, when comparison of texts and
the recognition of the categories of mistakes (for instance dittography) Iled
to the purification’ of the texts. It is interesting that in the case of anatomy,
dissections and experiments were carried out with a view to establishing
texts before they were used to further the science.

The business of the scribe and the scholar was to handle the written
word, but neither was necessarily an artist. Drawings in manuscripts, open
to smaller but more numerous errors during copying, have not survived as
well as the words of the text. In a descriptive science such as anatomy
drawings are a natural way for a teacher to illustrate structure to his pupils,
but the repeated copying of such illustrations when the manuscript was
published led to such rapid degeneration that the anatomical manuscripts of
antiquity were unillustrated. Galen advised against the drawing of plants,
and the few drawings used by Aristotle on his work on animals have disap-
peared. Where illustrations have survived, as in some herbals and the
notable but very curious ‘five figure series’ of anatomical illustrations described
by Sudhoff, they have lost all contact with reality, but have established
traditions of their own within the families of surviving manuscripts, a sort

of historical momentum that lent them authority; the later five figure series
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reticular formation of the cerebral arteries found in some of the domestic
animals but not in man. Descriptions of horns of the uterus represent an
older mistake deriving from animal anatomy. The vestigial vermiform
appendix of man does not appear in the ancient anatomical literature, its
place being taken by the large caecum of herbivores.

(b) Conclusions drawn from the external features of man. Second, there
is direct observation of the external features of man. Both the early Greeks
and renaissance Europeans observed the external form of man, principally the
external musclature and bony prominences, for artistic purposes. This need
not concern us, except in as far as the method led to some errors in
inferring internal structure from what could be seen externally. Sometimes
an unwarranted continuity of structure was assumed, as when the blood
vessels of the neck were thought in early Greece to be continuous with the
fundamental pair of vessels in the abdomen (see below). On the other
hand discontinuity of structure was suggested where none existed, for example
in early Indian anatomy, where the externally obvious bony prominences
were regarded as separate bones. Thus the styloid processes were ‘wrist
bones’ and the malleoli ‘ankle bones’.

Aristotle consciously uses this method as the converse of discovering the
internal anatomy of man from that of animals. Here he is arguing from
the better known, the external features of man, to those of animals®.

(c) Exchange of anatomical ideas, As a descriptive science with a
complex subject matter and in the past infrequent opportunities for
investigation, anatomy stood in clear need of co-operative effort. Aristotle
was aware of the difficulties facing the single investigator into zoological
problems, and Galen saw in general all of natural philosophy as a united
co-operative venture, and in particular, anatomy as a progressive science
depending on the accumulation of knowledge from different workers.

Yet there were no adequate criteria by which the validity of transmitted
data could be judged, and no agreed standard of practice in the production
of this data, or the generation of ideas, in the terms we are using here,
which would justify acceptance of other people’s ideas. A great deal of
intellectual energy was consequently spent on examining information acquired

in this way, and a large proportion of Galen justifiably famous experiments

Grei7ed 421



nutrition, reproduction, and motion were very similar in each case. Galen
used similar arguments in a more anthropomorphic way. Nature, he said,
constructed the body in a rational way, constrained only by the physical
limitations of the material she was working with. At the lowest level these
materials in the living body had actions, which arose from their qualitative
constitution; at the organic level they had uses, each of which was to
discharge a particular faculty of the animal in concert with others to the
all-encompassing purpose of the ultimate good of the animal. The most
noble component of the living body was the soul, both for Aristotle and
Galen; it was then the needs of the soul that dictated the form of the
organic body. Only by means of the operations of the organic body could
the soul exist in the physical world, and only by studying the nature of the
organs of the body could we learn about the nature of the soul. The soul
of the hare is timorous, as we may learn by examining its body and finding
it well equipped with organs of locomotion. The soul of the lion is brave
and pugnacious, as we see in its robust body and sharp claws. Galen argued
from these considerations that the nature of the soul is revealed not only
by structure but in behaviour. Should you observe an ape behaving in a
human way, running on two feet and picking things up in its hands, then
you could be sure that its soul was in these respects like that of man. It
followed from this that its bodily organs would be similar. Being aware of
the difficulties involved in inferring human structure from animals, Galen
drew up six classes of animals that were each in turn more like man than
the one preceding®. The rational basis of inferring the structure of an organ
in man here was that the inference was the last step in a progressive change,
the first five steps being known.

In practice Galen dissected the animals that were most readily available
rather than those that were most suitable theoretically. Most of his earlier
anatomical descriptions come from the domestic animals, and the animal he
normally used as closest to man was the barbary ape. Many errors in
human anatomy deriving from animal sources are known to historians, and
it will suffice here to mention only a few. By no means are they all
attributable to Galen, but many were at least repeated by him. The

notorious refe mirabile which played such a vital role in his physiology is a
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The Indirect Methods of Generating Anatomical Ideas

In the absence of any regular opportunity for empirical anatomical
observation, there were a number of ways of satisfying curiosity about the
internal structure of man.

(a) Analogy with animals. We can assume that most societies have had
a primitive anatomical knowledge of the domestic animals. The need to
prepare animals for cooking and for the table must have led to awareness of
the major internal organs and their relative positions. There is a recognisable
similarity in the remaining structure of animals that have been paunched
and plucked, that is, after removal of the abdominal viscera and the heart
and lungs. The unknown internal structure of man was inferred from that
known in animals; that is, the whole internal and external structure of the
animal was a pattern in the mind, parts of which --the external features-- were
recognised also in the case of man, and the assumption was made that the
unknown parts also fitted into the same pattern. In this sense the method
is here called rational, as a particular case of the general statement made in
the Introduction.

This method has often in the past been developed by the systematic, rather
than primitive and accidental, dissection of animals to fill the gaps in
knowledge of the human condition. Both Aristotle and Galen tell us that
they were unable to dissect the human body, yet both claimed to be able
to form ideas about its internal structure from their dissections of animals.
In both authors the method was highly rational in consciously examining
the validity of the procedures involved®. Aristotle’s knowledge of comparative
anatomy led him to recognise homologous organs: those that are the ‘same’
organs in different animals, even though performing different functions, such
as the flipper of a dolphin, the hand of man and the wing of a bird. The
parallel is closer where the same function is involved, as in the case of the
limbs of all quadrupeds. Aristotle held that knowledge of the true essence
of an organ was derived from consideration of its function. That is, it was
the final cause of the organ that dictated its shape and substance. Animals
and men had many things in common, particularly the vegetative, reproductive

and motive powers; so in men and animals the organs concerned with
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men, who had not been able to make use of the opportunities of the
German war). The decencies of normal civil burial did not necessarily
follow from an express notion of physical or spiritual immortality, and during
that part of the middle ages in the West when dissection was a part of the
university medical curriculum there was no general opposition to it from the
church (although sometimes local episcopal permission had to be obtained).
Yet up to the 19th century the material for dissection was always provided
by executed criminals, that is, those who had forfeited their rights.

There were also other exceptions from the cultural prohibition on dissection.
Apart from those who had forfeited some measure of their claim on
immortality, there were those who were in no position to make such a
claim. Aborted foetuses and stillborn children were physically human, but
sometimes were thought to be without an eternal soul, and in most ages they
have provided dissection material when other human material was unobtain-
able. At what stage in the growth of the foetus the soul is implanted was a
traditional problem in the West. At times in Greece it was acceptable
practice to leave sickly or weak children exposed to die outside the city,
which is perhaps evidence of a feeling that the child is not fully human,
with a full complement of the human soul, until it has reached a certain
age. It is possible that in ancient India dissections were carried out on the
bodies of children less than two years of age for the bodies of adults and older
children were treated differently. Certainly in the renaissance in the West
foetal material could often be obtained without the problems attached to the
adult body. These exceptions to the normal rule meant that the literature
on anatomy from the ancient world is studded with fragments of anatomical
knowledge derived by observation. As the observations were rarely repeated,
these fragments of knowledge were treated just like anatomical ideas derived
from other sources, undergoing degeneration and elaboration in different
ways. The early Chinese anatomical measurements have survived intact but
the drawings and nonquantitative descriptions have lost any obvious relation
with an observational source. This is discussed below. On the whole, we
are faced with a collection of anatomical ideas that were held to be knowledge

at the time, but which could not be verified at will by personal observation.
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In the West neither Aristotle, Galen, nor the Arabs who preserved their
writings could dissect the human body.

There were however occasional exceptions. Most important was the
comparatively short period in Alexandria about a generation or so after
Aristotle, when his teaching, and that of Plato, on the distinction between
soul and body contributed to the atmosphere in which dissection, and some
say vivisection, of the human body was possible. Exceptions too occurred in
the East. The Indian criminal without ears or nose suffered in eternity as a
result of the normal sanctions against mutilation being lifted. Enemies of
the state forfeited all rights in eternity, whether they were foreigners or
treasonable nationals. Sometimes they were dissected to satisfy curiosity; in
the early part of the first century AD in China, we are told by the Han
Annals, the rebel Wang-Sun Ching was captured and dissected. The physician
whom the Emperor consigned to the task had to be helped by a butcher;
they measured the organs and inserted bamboo rods into the vessels to
measure their length. The weights and dimensions have survived in Chinese
medical literature. The Indian surgeon Susruta described a technique of
allowing the body to decompose while placed in a basket secured in a river.
Successive layers were revealed as the corpse decomposed and were removed
with a whisk of grass roots. The purpose of the technique was to reveal
structure by direct observation and so was an exception to the anatomical
taboo, yet it also avoided the use of the knife in dissection®. The method
appears again in that part of the Western middle ages when dissection was
allowed, when it was held to be superior to dissection in revealing certain
types of structure, the ‘similar’ parts of Aristotle.

It is clear from a story related by Galen about a century and a half later
in the West that the normal prohibition against human dissection was lifted
when the subjects were enemies of the state: during the German campaign
the Roman army inflicted a crushing defeat on the opposing forces, and the
Roman physicians had ample opportunity to perform dissections upon the
enemy dead. Unable to dissect in civil life, Galen urged upon the reader
the moral of the story that the anatomist should train himself in the
techniques of dissection upon the bodies of animals so that when the

opportunity arose they could take advantage of it (unlike the army medical
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anatomical ideas derived from observation we may in the first instance call

empirical, although often the distinction cannot be maintained.
The Possibilities of Dissection

We must first look at the prohibitions laid by society on the dissection of
the dead. First, it is probable that there was no great demand for dissection.
There was no professional need on the part of the physicians and surgeons
to dissect, for surgery was largely concerned, in the absence of anaesthesia
and antisepsis, with superficial disorders and attention to bones and joints,
and the physician had no need of anatomical knowledge. Knowledge of
anatomy has generally been sought by those with a wider, philosophical
interest in knowledge for its own sake, not for its practical application. No
doubt demand for dissection was not encouraged by the fact that cutting
into the body of a person recently dead is unnatural and disgusting to the
ordinary man, but the most serious difficulty that lay in the way of anyone
who wished to dissect was religious teaching about the afterlife. The very
widespread idea of a life after death often included the notion that the
physical body in some way shared in the immortality of the soul. The Greek
hades was peopled with insubstantial shades with nevertheless recognisable
bodies. It is a commonplace that ancient burials contain food for the use
of the departed.

It followed that the immortal body of the afterlife shared some of the
characteristics of the living body, and it was believed that mutilation of
the body during life or shortly after death would perpetually disfigure it.
The Egyptians thus feared mutilation of the dead body for religious reasons,
but for the same reasons they feared the decay of the dead body. In this
difficulty they mutilated the body only so far as necessary to preserve it by
embalming. In a ritual act, the hereditary caste of paraschists took upon
themselves the sin of opening the body, allowing the embalmers to proceed
untainted”. In India it was held that access to a higher life was denied to
the spirit of a mutilated body; this was the real punishment that lay behind
the practice of lopping the noses and ears of criminals. Hoernle? has
suggested that the rise of neobrahmanism and the consequent avoidance of

contact with the dead provided no opportunity for anatomical investigation.
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RATIONAL AND EMPIRICAL METHODS IN EARLY
WESTERN AND EASTERN ANATOMY*

By Roger French**

Introduction

In most early cultures dissection of the human body was impossible. Man
nevertheless had a great natural curiosity about his own internal structure,
just as he did about the world in which he lived. Without any possibility
of satisfying this curiosity about his structure by direct methods he had to
resort to indirect methods. Anatomy is a descriptive science (and not for
example predictive) and in general the status of descriptions within a
descriptive science is very important, as they are not open to confirmation or
falsification by other means within the science; human anatomy was then a
descriptive science without even direct observational means of producing
descriptions, and was an extreme case of a science depending on other means
of generating the ‘knowledge’ of which it consisted.

Because these methods were wholly indirect, they were particularly open
to the kind of influences that have modified scientific ideas in general. The
purpose of this paper is to suggest that these indirect methods and the
‘knowledge’ so gained have similarities in different cultures and at different
times; and that this illustrates some of the factors affecting the generation
and transmission of scientific ideas. The anatomical descriptions, the
‘knowledge’ of these cultures and periods were anatomical ideas having a role
similar to that of other ideas of the current world picture; they belong to
the history of anatomy as much as morphological ideas judged by modern
criteria. Most of the indirect methods of generating these ideas were rational

in the sense that the intellect rather than the senses was employed; and

* This paper was presented at The First International Symposium (1976),
Division of Medical History of the Taniguchi Foundation
** Wellcome Unit for the History of Medicine, Cambridge
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