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Experimental Studies of Occlusion and Transformation
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(Director : Prof. Dr. M. Urabe)

ABSTRACT

In order to establish an adequate surgical procedure for accidental injuries of major vessels,
such as the hepatic artery, the portal vein and the inferior caval vein at the time of surgery
of hepatic porta, the author made temporary or permanent occlusion of the vessels mentioned
above : ligation of the proper hepatic artery, implantation of the hepatic artery into the
portal vein, production of reverse Eck’s fistula or Eck’s fistula, and simultaneous occlusion
of the hepatic artery, the portal vein and the inferior cavel vein. Most of operated animals
survived by means of adding chemotherapy and transfusion of physiologic saline solusion and
oxygenated blood to the operations. Various function tests were mede 1~3 weeks after the
operation and the following results have been obtained.

1. Hepatic blood flow decreases in a slight degree in case of ligation of the hepatic artery
and implantation of the hepatic artery into the portal vein, and decreases tremendously in
case of Eck’s fistula operation. On the contrary it increases at a considerable rate in case
of reverse Eck’s fistula operation.

2. Difference of oxygen content between arterio-venous blood of the liver tends to increase
altogether in case of ligation of the hepatic artery, Eck’s fistula operation, and of implanta-
tion of the hepatic artery into the portal vein, while in the latter its increase is slighter than

in the formor. In case of reverse Eck’s fistula operation, difference of oxygen content proves
to decrease. There seems to be a close relationship between difference of oxygen content
and hepatic blood flow. Oxygen consumption of splanchinic region is also almost propotional
to hepatic blood flow ; hence it dzcreases after ligation of hepatic artery and Eck’s fistula
operation, and increases after reverse Eck's fistula operation. After implantation of the
hepatic artery into the portal vein, oxygen consumption is indefinite, showing increase or
dscrease in accordance with the case.

3. According to tolerance test of glucose, disturbance of assimilation in the liver was found
after every operation, particularly it occurred markedly after Eck’s fistula operation.

4. The disturbance of hepatic function proves to exist too by bromsulphalein clearance test
after various operations. In this condition, Eck’s fistula operation brings the most severe
damage to the liver.

5. Examination of lactic acid of blood showed some deficiencies of metabolism of this
substance in the liver after every operation, especially the deficit turns out significant after
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ligation of the hepatic artery and Eck’s fistula operation.

6. Under normal body-temperature, an animal survives even after simultaneous occlusion
of the hepatic proper artery, the portal vein, and inferior caval vein, if the occlusion was
temporary within 30~40 minutes. However, adequate administration of antibiotics and
transfusion of blood and other fluids during and after the operation is necessary for the
survival. After releasing the occlusion, surviving animals neither show any abnormal hepatic
function nor any abnormal electrocardiographic finding 1 week after the operation.

7. The experimental results, have brought us the following conclusion that, in case of
accidental injury of the hepatic porta, ligation of the hepatic proper artery, implantation of
the hepatic artery into the portal vein, and Eck’s fistula operation or reverse Eck’s fistula
operation can be performed by temporary occlusion of the several major vessels under normal
body-temperature, if adequate managements such as administration of antibiotics and transfu-
sion be given. Eck’s fistula operation, however, should be done carefully because of notable
disturbances of hepatic functions caused by its operation.
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BEERBCE, TORESERTHZ. chkKL,
W Eck KEFNE T, FEEIRM R EISED
TE3EDWEODTH B, FHFRIMEIMERL T3

B, WIEBREZER T TEMLTL, FFE

BRPSFRPS BB 1 T3 P R B R IR I BN S 2

34

75, No. 91 0in< FAIED B it 4T L TR
DPLTCR2b0bH0N0. D EEBIET 2 - Ak
FHEBEIFARMORICI BT LB 2ER%
RETLDTHB.

4. BRI

RO KBEFHHEITHIRIC I T50%E%HE 0.5g/
kg BEARIC X 3 IFEEO ZBZRTE, K5~
4D TH 5.

HIETHE AR o0 IS 2 — AR e R i > IR Bl AR i
(FFEiRIn) > R E RO IEIC &Y. ¢ OB ZEF
MR BN THEFIN TS, 50%%%HE 0.5g/ke
Bl atic X A inpEEE, 20 AMRI0~300 D/
~F49CH AP, BBk (FBEkD) >FERLO
BRER L, ARR0DEREBT 2 & BT E ki >
BENRORIRICIEST BHAMEL. D OFERITFF
OB % FT SDC, ¥ Eck KEFHEI~14



PR 313 B MfTIER T ERICEE 3 2 KR 1277
H8FE FFEIREIME, & Eck K&, Eck KE, FEIR, FIRABIE
FIMONE, MRICBY 2AEBEENEEE (R
_ xBS| HE WO OB % OB B OB it
FOOF (kg) t i} A i} % B a%
cc/min | cc/min/kg cc/min [ cc/min/kg | cc/min/kg
N 86 [11.51 8 16.3 1.42 15.0 1.36 — 0.06 16
E Y
B B9 Ik 0 70 14 | 8 31.5 2.25 27.8 2.2 — 0.05 7
42 14 {38 38.4 2.7 38.7 2.9 + 0.2 20
# Eck K # 62 16 |3 40.4 1.5 24.5 1.8 + 0.3 15
75 11 Q 20.6 1.9 31.4 3.1 + 1.2 16
27 12 | 3 20.0 1.7 18.3 1.3 — 0.4 55
ek Fii 74 | 12,5 8 22.7 1.9 18.6 1.6 — 0.3 7
66 17 1 8 22.8 1.3 28.1 1.7 + 0.4 11
41% 1 11 3 35.5 3.2 26.6 2.7 — 0.5 14
D 17 112.5| & 15.1 1.2 16.4 1.5 + 0.3 10
FrEIRK, FA ‘
AR 87 |10.5| 3 16.2 1.5 15.4 1.5 0 14
91 12 | 3 22.1 1.8 17.3 1.5 — 0.3 15

BTl EFOE DRI L L, B BINOEM %
AL, 50%EEMEFNTAMILHITIT, MAEEI &
BIOREC THES 2 2 DHE 0. FEIRWEEENR RO
Eck REFMOBEMRII~198% TR, FOREES
JTAINENC R BT 3 2. FFRIIREIEESI Cid it
BEDO D THERFKISICH B &, MEEZER
BB REKIEIF I 2 %3, Eck ESMHIT2k
EUTEMIOEESL DEWEERTHOMnE, B
L O MBS > 4 5 &, FFMiTEER T

X 5

FFEIMRIEEF IR @ MiHl, MR KB 2 50% BEkE
0.5g/kg BRANE R IC X 2 ¥ iERE: (X No. 64) 7F

RISAE, LBIMETHEELTRT.
"
260
240}
22|
200
180
160
140

4
.

60

510 18
(F)  FFEriR
© BBk

30

rey
"

PR
...... i

MfEEFHOH, Ek REFHRIcBL T, &b
BEEESER N, FORUEFRRICREREC
BREX 1, ZOMod Eck BT R FrailkraRy
BREFROEAICIITAA CBROBERSED SN
cEpansnsg, Bck REFMNIC 81> TCd, No. 41
D, B—+TiREERBFR, TR
LAl CPAARICEE L, FAROBIFTROEEHEE UC
VWA BDT, FAAEE[LERISh DR,

X 6
FFEIRIBE Tt o e, IRBRC B 5 50% Bk

0.5g/kg FIRAEMIC X A IMBEERRE (R No. 78)
B4R E, MEETERENCEELRT.
%
260,

240
220

510 18

(GX)  FFERfR
& Bk

30
— I E]
. AR

60
-
----- W%
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"7
FREDIRYIEE T O #7810, #RARICH T 2 50% WA
0.5g/kg BRI X 5 B {EHEAE (K No. 79) #if41 A
BT BIEE O MAEE TREBIEL R0 2.
"
20
240
220
200,

3 018 30 & 60 W05
(3%) [Pk — B0 —iiifk
BEAR - - fERT iR
B4 8
ik, FIBRABREFM OMRE, MR B 550%
HERE 0.5g/kg EWIC k2 MBI (K No. 82)
218 B CRE D MIEE THEE D 5.
Yot
260

240
22
200
180
160
140
120
100
80,

N3 50 18 30 & 0 7N
(3®) MR MHG ———iitR
PREAR - 70T I itk
X 9
W Eck REFMOMEL MBRIKE Y 550% Witk
0.5g/kg FIRPIRWMEMEREER (X No. 34) 7§ 11
HEOKREIL T, & 5 4%ICIZmEEE < 904 T,
AREEICEET 3.

L
2601
240
220
200

80
160

60 W 570 18 30 15 60 SCaur

GO g—
) R R 3

X 10 »

5§mk&§¥%®mm,ﬁﬁmwﬁwéw%%@

$5 0.5g/kg B IFEERIG (X No. 67) fiR9ET
No. 34 L E&c FIEE.

B0 s 30 45 60 Tomn
() FFERBR —INAT —1fitR
BB - RRT e i

11

¥ Eck BTN OMET, AR B1 3 50% HEiEikE
0.5g/kg HARPMARIC X 5 MiEERHE (K No. 75) i
BUBBCB»TREQMEHE LR, MBEETREEE
i,

"
269)
240
220
200)
180
160
140
120
100
80
i R 305
(%) B8R —ET  ~——iiitk
[T -
X 12

Eck REFROMNET, Mikick iy 250%E# 5 0.5
g/kg ERAIETIC X A IEEEG (R No. 83).

b

2

240
220
200

£ T8 0 4 60 305
(3F) FFERR —IR0 —R%R
BER A e

[ 36 1



FFRRERIC B A IMITHE X3 Eic B4 5 E BRI 1279

M 13
Eck REFHMAIRK BT 250%E%E 0.5g/kg &
PRAIEST (€ X B MbEEER (R No. 45) #i#R198 T
75 B AR IMIEES < BiEw3.
"

w 50 8 % % s %»
(FF) FFERBR TR0 —7iiR
BEBR - ARRT e e

5. IMEFABEEOE

—RICEER B EFAOLKHEERICEY A1
T LB IR 00 > B IR I > FFERAR M D RIS B Lo,
FRIMAT P & 72 PR ER O EBOFM AT o ki
AOABEOERERF 5 O TR BT 3 &80
DO ABEMEORBIMRIZMNET & BARIC U, Bk >R
FIRMOBRERT OB SN 2. < OFKRIIE

X 14
Eck EEFHFIfRIC B 250%%%E 0.5g/kg &
TRP B RFic & 5 b Eg (K No. 41) RFIZE+—
KERRIE (FFZ) BEL Ty, Mitk4BEIC
e MR EE T,

94,
260

240

% 510 8 30 45 60 Soa
(F£) HFEmik PRET =it

oL T . Q.

i Bck KEFR RO FEIRIBEFH IS (FR
ThB. ERFEBRRNABRELS 2L, KEFM
B 0.5~4dmg% THo7bDA, MELRAOHEER
THOMBEL, COEE S FERYSEE MU Eck K
BERERFICBOL TRIEBERICA N, chbD 28
T, FOABRBMBEDETHERETH S AR
THDTH 3.

BoR FEINRGIEE, ¥ Eck B, Eck K, FEIR, FIRABIE
FIROMNHED, WRicBY 2ABEOEL (R)

N PR R [R5
o PR e | | | TR IR R DR -
£ = mg% | wg% |@ | &
H 17 32
64 ] A 18 26 + 1 — 6 13
Vv 20 34
FF B IR 50
H 16.5 17.5
73 3 A 20.5 16.3 4+ 4 — 1.2 14
v 21 18.5
H 18 20
58 Q A 19.5 19 + 1.5 -1 7
A\ 21 24
H 15 21
# Eck K 67 Q@ A 16.7 23 + 1.7 |+ 2 9
A\ 18 24

[ 371



1280 = R
H 10 6
75 Q A 10.5 6 + 0.5 0 14
v 10.5 8
H 11.5 [ 185 5
66 5 A 12.5 {12.5] § + 1 — 1] 0 {1141
v 14 145 6.5
Eck K
H | 20 18.5
74 5 A | 21 16.5 + 1 — 2 18
v | 22 17.5
H 6.3 7.6
82 5 A 6.9 7.6 + 0.6 0 18
’}@jﬁg' RAR v 8.2 8.3
Wi H | 18.2 10.6
87 5 A 15.7 11.2 4+ 2.5 | — 1.9 14
A 17 11.9
6. BSP BEHERIEIC & 2 T Ehd BAHET ZCRIDWML TH B, ANOFHEKSE
FEMATRRE & 2o AP IR R RN B IC D¢, DT 1 ~ 3 BEOBRER B TRED AR

BSP 50mg/kg S75ic & 2 fT#EAE (BSP HRERER) DIk BaEw 55, Eck REFHRICHEL CHREEETO

0% RFENIRYIEE, ¥ Eck IE, Eck KM, FEIRFIIRABEFN
DIHT, WERICE T B FRE (BSP Smg/kg RTHER (304H)

oo B Ry | |#ow W % ke M %
8 11 5 1.5 5 21
12 Q 2 4 8
OB R 61 R 64 | 11.4 Q 3 15 13
738 | 16.2 5 p) 10 16
34 | 14.5 Q 2 11 11
. 42 14 5 4 6 20
% Eek K 58 | 123 | 2 | 5 12 7
62 16 5 2 4 13
9 10 ) 2 12 7
ek, PR 17 12.5 & 3 7 10
i) 82 | 145 | & 1 6 18
91 12 5 2 10 15
27 12 5 2 8 18
33 12 5 3 12 15
Eck ,
ck KB . 66 | 17 | 5 | 2 15 11
41 12.5 3 4 12 14 - e G ERIRER 8
TREE DS, - NEORIB~RI18DMm L, ZD303E, 1 IRFRE, 2
7. IRIBRTEREEEE D% L TG s P e R . < T BB R k< S R I oD IR Tt 5

EFRRCEL TR, RIRTEEELRET 2% BIEMICH 5. FRATHEN G FFORERFRET 2
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FERREic 817 2 MATREES I I Bic BE 3 5 SEBARORHE
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FBAE, W I~IBEMKEB TR, EREFHESL
MPEE T —ARICESRE L, Bofx i ek
@ No. 79, Eck REFi#iD No. 74 o, ek
i< Bk <EEIROOBFAZR 50 b O5H

D, &7 HEIRIDEORBE IR O M EDZEHK
15250 bH Dl ke Eck KEFHEICBLTE
DOEREHIHLS, WHR0EBEIBHTHREBHELYEED
MykfED TR L.

W11 FFEIRGEE, ¥ Eck S, Bck MM, FFBHIRFIRRAIEIE
FROWE, MBI BT B ROBREREEE O Z L

_ [RES| hE % # f1 (mm) W % (mm) |
F W t 1% A
No. | (kg) | | i | 305 |1 wsna|2vsmd| 30 4 | 10500 | 2 K6
H 1 2 3 3 12 45
78 (1628 | A 2 3 5 12 38 76 14
v 2 4 7 10 35 79
WE 8 I 40
, H 1 (1.5 | 4 3 4 9
79 7 2| A 2 |25 4 15 37 41
v 2 3 7 4 8 16
H 4 6 9 18 40 79
62 16 |5 A 5 8 13 15 37 75 15
v 5 8 13 18 39 76
H 1 3 10 5 25 €0
¥ Eck KE 75 1 12| A 3 5 13 17 55 83 14
v 1 3 12 15 52 85
H 2 7 15 6 15 38
67 B | 2] A 3 9 22 7 18 48 9
A 3 9 22 7 19 50
H 1 2 3 14 40 75
4 125|857 A 1 2 3 27 67 98 13
v 29 64 77
Eck K&
H 2 5 18 |10 24 |45 5|25 64
66 17 | & A 2 6 21 |13 37|88 11|28 64|11 4l
v 2 7| 23 |12 358 15|30 53
T H 1 3 6 5 12 51
J * S =
PRk 82 | 145 | 8| A 2 4 7 3 10 80 18
v 3 5 12 4 15 52
o OH FERG A RER0D VR

B) — i iFo AT O Ml 51T B 1 B kg

1. —HIRTEEEIAR, FAIREIRE BT O Bk

FFE) IR RO ARz B ERT 21T 2 R, Ba~10%
45, MEAHR0% mg/Hg~30%k mg/Hg ¥ CTTHT
BT EHBLD, HET RS OMLHE, mEL
FFE A B ¢ & 18 {40 THHIBRDHEWT A U 7 R0 %
TARIEHI I BEELES. b UERTICEERE
AR EEKE MERRK (F77F7%), b

KZMZ 1o & O % KHEHESONEL T 5153455
M, B0STICE 2% LT HEEIEH T LHR
B. Ui» LOOSRRENT L7c 1 A3 MEEAEINICRET L
L7z, Efz No. 85 i 4045 Lk OB &
B 2SRRI MIMEED B ERHBH. TOXD
WELAR LA CHOMEI D & Mk,
2. —FEIORFEINR, PORR, TR REIREIRG T4 R
DRERHE

L3 1]
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M 15
FFEIRETEER IR O ET, MRIC B Ak ElhR O
2k (R). ERIo #ig14R No. 73) Tid 7ok Mk
EotgEr R HAEMOMBIEE (No. 79) T8
MEEART.

a0y S0y

80 80 IR
7 7w memn T
0 ’ ol MERE —- —-
50 / 4

40

30

20
10

X 16
ok, FHRRABIET Ol MRz s0 2Mmik
ROz (R). ERoE 18 B (No. 82) Afll
D15 H L FEEDTIEETR LT 3.

Mmm| mm
80 80
70 70
60 60
50 50
40 40
30 30
20 20
10 0

FREIIR, PARR, T2oREHIRE FIRICERT Lo aic
RFFEIR, PIRMERSEROHE L D b EICFE FRER
ERTHL, L UNP R D BEEE, SEKS0M
WENE T, CRICEOE], MmEEFA, ACTH,
RS - EEICHMT 2E50MBEETIC LT
£, BEWERES24R, 354D & 14, HERT4050
O 2PN THEEZI S B C LRI, HERT405
[, 459, 462FH& 1 IO KR CIIEEIRELL
ofc. (#12)

DA oD SEBRIC 5 1 B Al R O IERTRR IR $R D I
RO LERDREEZRFRICR Ui, Blb I 38R
BRI 105 ~300 4 CILERTRT L  KEET 230
D% <, Wie LOKMEICIEY CORITEIEE Lic b
ObdH b, —REWFISE ARV, ENERSoE
BOEIHETERGE LA, LEKFIR TR, #EiE

17
W Eck REFRMOME, #igic B3 5 IkEOth
BOE (R). EF O, Hk14E (No. 75) T
UL TH 20 &5 205, HRIF (No. 67) DI
BB THEHYEE LT EHbH 5.

907" . mm
80 2 80
70 // 70
60 60
50 50 //'
40 40
30 30
20 20 .
1o 10 £%§>//
=
TEm 05 1 THm
X 18

Eck REFMoOME, MiRicsy 2 mkfEkigoz
Ik (). ZRE (No. 74) OMRISHIZZH. AR
i (No. 66) dimL. #4608 CH I BIEUEE DM
PSR EETD 5.

mm

100y

90 / .g'(')n

80 80

70 70

§0 60

50 50

40 40

30 30

20 20
oy 10 3

05 I 2 83@ 05 1 205m

Mo STHIITRL, REESOETERT L
BEL, BIREFED 205, BEHERZI0RS~5105
THRRAESHHIZEET 2. HEHAOLERFRR TE,
LRiGR~7c LS BEIELA SNT, HEO—F&EZUD
R T BICES.

AR CHENTRR R 1 BRI S 2B L b D
LD T BSP It X % ailiEs A 2LERI0D
T, WEICHANTRAEELIE L, FFERERI
B OO, TRIC BT AIRMBRIEEEEE 38
10D8n<, 2 EEBOER, MkABERI K
FROBAIC NS LGP, EFEIEL R
DT B, FRBFAMFEE, FEOHEBEIREICS
VBTh, iR 2 BN R L bOIRBLTE, E
WHRRIEEL T3 EEBD T 5.
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#i2® MR (EF) DIRERERE  (X)

EERE) | = |l
mEs | % | k) [ () & "
77 a 10 40 BifidrE
81 5 9 30 ElissE
85 3 9 40 R, BRERCERERMmE R
89 8 14 50 TR ERTR 4 SH824 THET
95 3 11 45 Elfdt
103 3 15 50 EfigE
FARR, FPEINE, 22 RERmnG we
ZEERE) ® E |ERRR
wEs | B k) | ) 2 "
83 | & | 14.5 45 TEWTHRIRER 4 BERI30 M RICTE T
84 3 10 32 EfigE
90 5 8 35 Eiids
96 5 11 40 EAFARR TR 1 A4S BRI BT
97 5 8 40 Elfss
99 8 12 40 Ei®E
101 5 11 46 TR RIS 5 IS0 SR BT

X 19
FFEbIR, POIRT 28 REIRE BERTIS O mEiR R (R
No. 80) FFEIIRT 25 REIGERT ClIMEETERCR
13078, TFRERREERT & AR U CPAlfERTd 5 & M

(KT, MERTRRRATE. B 20
Wrnby , FFBINR, FRRIE M el s oD I FE s (R No. 81) 3
B0 iR iR,
[00 mmH
80 £120
60 100
80
40 ot 50
20 5 1 s
3 > 40 B #
o 51030404 5 60 65 T 100 140 B 2 B [
GB) A: KB —e
V i FRER i |10 20 30 40 50 60 70#

P: ik

Vi: ©2hv75~ 1A
Te: ¥5777 1A

Zu : 20%%%%E 20cc
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&t

X 21
FFER, PR T2 REBIIRA Rl O ML iR (R
No. 84) EERTAEIRIRETE.

FITFT
20% T HEIL
EEAVT -

X 22
FFENk, T2ER@ik (M L5040, MR (3540MH)
FHWTI 1 B MENR (R No. 90) EEF#EHRZR
&,

Zu : 20%EEER

. : X 23
FFEDAR, PAER, "FZEREIREIRE W7 0§ © mEhR
(R No. 97) EUFRRRER.

1 g
£
100
80
60
40 *
&
20 B
u ;
i1 10203040 60 120 180 »

A FFEMR OV o: KEMR P o: FASR

B 24
FFEIIR, FARR, 28 KBHNRIE MR i 36 10 2 I
R (K No. 99) HEWTHEMIRHTE.
gmmﬁg
120
100
80
60
40

20

% 1 102090 40 5060 oy 305

X 25
FFEIR, PRRREI SR O MF S (R No. 103)
TR
.
120
100
80
60
40
20

i1 10 20 30 4050 60 70 90 I?Oﬁ

B 26
POk, FFEIIR, TZEREIREIRA07ERTHIO.LER
AR (No. 99 & 12kg) W%, ST W TH, RME
BT, RIREED 203, ERERE26 CTHRA SIEH
I ElE T '
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FFAAERIC 3810 2 M7 3Rk B 2 ERIIHE 1285

ISR FrENR, PR, TIERERR
e 5 W D S AR D 2L
(BSP mg/kg HTFHERI05E)

. = Ny I —~u.| = /.
3k§“71i§: ﬁsﬁhmﬁﬁ&

No.

g4 | 10 | 5|3 4% 7| 895 RENT
90 8 | 8 1| 8|14 355 FmEnr
9 | 12 | 5|2 6‘ 7 | 405 REsEEHE

4R FFER, FAER, T%’ﬁﬁ%ﬂﬁfﬁ]ﬁi&%ﬁﬂéjﬁm&ﬁ:%ﬁﬁ

REF [ E | # B (mm) i o% E (mm) |
B | _ iz 5
No. | kg 30 4| Lk | 2w |30 & | (kR | 2
H 1 2 3 4 8 14
99 12 o) A 2 3 4 4 10 17 14
v ©2 3 4 6 12 20

R OFEMRM A BREERGD VO RERRTD

o7 FFEIR, FAER, T IARIRA RSO
Bk VL R (g (No. 99)

---------- R
——— ——— BB
FBEDL
BB
RIPIED

RIBLIcER

FER P B 5 TS RO Mz ZE5 K, # Eck RESZ FHL CEANMMERTHN
LUT, FFEABIRGEE, MBI, FIRPAERE, Eck BT, IR, POR, TFEERERIRE O IF

[ 431



1286 2=

R

1T & 3—RHIFFMATRIE 2T D CZ OBE 2L OF
fer@ZE L.

FFEIIRAEREESUT YIBE U C, FF~ OB i 2 2T 3
5 EERHIIIEIE, BEic18284F Simonde Metz ™ yxi>
T Kollmon (1872) 49, Cohnheim & Litten (1876)
M ZE XD, 1B, R, BRUEREROLTUTHOH
T 355, FFEIRMEN ORER, BERaNFRUE
HROBROEBERLT Ld—E L T ith>l, 1863
4T Betz M 3, R TZ 0B+ IRB BRI DR
CELT, FEREEELES, BALEEROK
A E DI EHE LT3, FEi Haberer (1906) 49,
Child (1954) 2, Naegeli (1930, 1938) 3 6 ££ ¢,
RTb AT HFEFBREOERRT L, FBALE
100% T3 & RT3, D& ESIEER
KB TORTEIED THERDIHREETTONH
EOMFR—IEAERIL Tl £HTHD. —F
Wolbach & Saiki (1909) 8%, Bovce & Mc Fetridge
(1935) W i X>C, FFEBIIRMTTA S HEET L7cH
EFEENICHSHERSE LT 5 ¢ & 26
L, %7 Narath (1916) 5 2 DL 5L HFATH,
FFEIRR L PIRZROMAICEDTHA LB EE2E
BRIICEERA L C W B, EIEFICEY, Markowitz
(1949) ™ i3, FFEFEIRESRR, Penicillin, Aureo-
mycin HEQWEHEELERET S C L ILEDT, FE
BEROHSEEOME AR L, RYRELTRILS
LB ENHERE LTI 3% Davis & Tanturi
(1949) 2», Fraser (1951) 3, Shaw (1952) ™ Z£ps
BRTCRBIL, COXHBHEBEASX CbiEE
HTRIIFBHTHBEEINTNB. FEOERTIE,
R CHEEERDELT, HBRREYEREZED
MEATHIENL DO BDIE, 100% FET LT 505,
ZHIR LTtk 4 ~ 5 BRS Penicillin 20~40 7B A1/
H, Streptomycin 0.5~1g/H, Thiasin &4 FYC
85952 LI XD THIH 9 Flic RIS A TRES
5L¥»5T EhsHRK.

FRIREIIRILFEATICEE LTi3, Narath (1916) % psih
BT, FFEIRMIGE, BEIRmAEFINRP I ERATICH
BU7ch, RES © & © BE&HIcmRBEski
L, B LTl 5. Xu>T Naegeli (1930, 1938)
69 T8, Ghiron i Budalla (1933) 3 Z 4T
Bk & _LISRIE SR, RoRFERE BEkov& %
ok, ThdFRAEENEEAZEICES D
ofz. UL B Schilling FF DB HE %
(1950) "™ §F, RCEBMCIFEIIREMRNI, K%

175 TR UFAIREIR LT c Rsh 2 I Tl 5.
23213 Schilling (1950) ™ O 514 —EHES L, BTk
Ol &M CPIREIIRILER AT, ERFIO80%LL
B TEMEER BT,

Eck X ™ 231877 SEic B 415738 Bck KEFHIC
BOTERNIPMRE TEAEROUMBEEILL,
ZOFRIRA O PR LT, FIIRMmATAE T2
KPRicEYT 2 T & I L, IR>T Stolnikow
(1882) ™, Gluck (1883) 3" & & @K LT\ 3. —F
Tansini (1902) 8 (ZFAfRE Fob GIEEL, ZOXRRHET
W& Aok e © M miilmazE ToT 3L,
Fischler & Schrider (1909) 3 £ ¢ FEEE FETHK
WLTH 5. C OBRDHRE— 8B EIRA Rk
TBLENS S, EZE S Tansini (1902) 8 DFEEEIC
72T, Eck REFMAETL108W 7 FLicRIIEES
%#BTC3, @ Eck KEFHE TEHSEREZR
TEEE Y Eck KEEFMIZ, TIokHek mit (B#k
Mm% baHT) &KL MRRIEAE L 3R T
#->T, EEic Fischler (1911) 39 23 F7eKFk & PRI
OREIYIEE Lictk, TRAEIREYESEOP.OMT
FERRYIEES 2FRAT DT 308, Child (1954) 2003
FHTEREREBHTRYSEOFMITYBEL, Z
DA EFIRE O E TR LT 5. &
=% Child O#i=ic RI>T 9 Fid 8 Flichksh, &#
BEAAETH 5.

Pkt fn 4 BEOFFHRALLI O M7 R X3
R EBIC R LBl DT, FFWIIE, HE)
BiREE S, BN AW IR EMR, R
(BSPHERRER), IFEiERIRMPLELIE, FROFRILEEREE
LORELT2BRIZROWL TH 5.

HFTFRRMBICONTTH B4, FEglRs7 -7
WV & BFFRTIMERR, BENCTR DY OERER
FEHD Sinusoid 75 QMO FHETEHLINS.
FF I 3% B oD ek 72 3 P BIARIM 9% A P RA R B oD Le
L LT i3, Blalock (1836) ® |2 fFElkim 19.5%,
FRfRML 80.5% & L, Grindlay (1941, 1951) % 40
%13 Pentobarbital KRB 6 ¥ 138\ > T FFEINR A
44.6~163cc/min FHARM 146~506cc/min CTH 3
LU, EEMRORER, FEROLTED 2~36&T
2L 3N B 05, ZOMOHEROKE SRERFRE
T#>C, Burton-opitz (1909~1911) 1% 18 Grab,
Janssen, Rein (1929) 4», Macleod, Pearce (1914)
5, Schwiegk (1982) ™, Butt (1952) ™, JUf
Biirgel (1953) 1® %3 fF M i & D25% 2 FFEIkD &
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FFFTERIC 351 2 1T PRSE I3 Iaieic BE 3 2 EBRIHTYE 1287

kL, 5% AMRRDLSMATEEDTHBE LT
3.

FEk (E8) SO FRmmEc JuEBEe L
TR I KRNI O PRI SO R 53k 123
;RCHA. L»L, Bollman, Khattab, Thors KT
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