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Mechanism underlying the augmentation of the intestinal motility
produced by the stimulation of the splanchnic nerve

Hiroyuki Fukuda' (Second Department of Physiology, Okayama Uni-
versity Medical School)

1) The mechanism underlying the augmentative effect of the stimulation of the major
splanchnic nerve on the intestinal motility was investigated.

2) The following exprimental results were obtained : the dog was pretreated with
reserpine by subcutaneous injection for successive 2 days. a) The stimulation of the major
splanchnic nerve always produced an excitatory effect on the intestinal motility. This effect
- was abolished by the administration of atropine. b) The effect similar to that described in (a)
was obtained by stimulation of ventral roots of 7th to 10 th thoracic nerve, while no effect
was produced by the stimulation of dorsal roots of 6 th to 10th thoracic nerve. c) After the
application of nicotine to the celiac and superior mesenteric ganglia, no response was produced
by the stimulation of the splanchnic nerve. On the other hand the stimulation of the mesenteric
nerve produced an augmentation of the motility. d) This response was not abolished after
degenerative sections of the vagus nerves whereas it was abolished after administration of
hexamethonium. The additional degenerative section of sympathetic nerves coming from
the 7th thoracic through 6th lumbar segments did not changed the response described
above.

3) From these results it may be concluded that the fibers which produced the augmen-
tative effect mentiond above, come from the ventral roots of the thoracic segments of the
spinal cord, run through the splanchnic nerves and connect in the celiac and superior mesen-
teric ganglia synaptically with the neurones whose axons arrive in the mtestmal wall to
synaptically connect with cholinergic intrinsic neurones.

4) In the animal which had not been treated with reserpine, but ‘whose vagi had been -
severed, the mesenteric nerve stimulation generally produced an inhibitory effect. This response
was not affected by intravenous injection of hexamethonium. This fact suggest that no
intrinsic neuron is involved in the inhibitory effect mentioned above.
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WEFLIE O /N O SE BN KA IRRRERIBIC X D
—BicEEl sh s, L L, BB EOEMfic
XV BEDROBDbI 5 Z L M5 h T3
(BRIE2191954). %7z Kuré et al1® (1931) i3
KPR ic & v NEEEh Rl Eh B
2, BB X O LB ENC nicotine %
B Ld L THEETI I LEBELT, W
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FREAR D & TR BEMHEMI T neurone &5‘5

* BRI 2 R HE
(FRFN404E 11§ 11 B 34D

L, RKAlEEEEE & T LRMREE T neurone
ERRT B2 L MNBIZES b BRI
RIFAREOIRVFH T2 2D THBHEER
7. L» L, Hukubara®(1939) ¥ _kioshigtiic
nicotine ZEA L CH, IHZIEEHER TR
EESRIEL NP 0D T Kuré 0o eH
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EEREIT o TRNBRERE O 2R N E i
PbBZLEBELTVS.

IO X YT, RPIBERE O /NEEE I 3t



‘46 Fiekes

THEMBRERSEMICE > TRRY, 20—
BoRREMHESA TV AREVE Y cBEbh 5.
FEHEX reserpine T S8 TIXEICK
AR S EBESR R L AR L
DT, THEFERMD & LTHOHEMRERR
DRI, RO/ NEE R E O g O
R ERD 7.

® B BN &

ERRCIIEE 7 ~1Tkg D295HD A X B H
bR, TORNLEILD > LHERERRE
1 BT R AR R X U SRR S RTARME % BT
EHEEEZBICAVYLRZ. Thicik, £TA
TR T oM 2 IR L CBL, mfo
R & BERRIRE O © 2 B gk L T Yl
Lictk, BIMZBCEEMRCE Lz, BElo
KB I OU/NAERZE S Hukuharal®(1936) o5
BCHEESNMC B TEE L, SEHiCEE L T
Witz {z TR oD BB A e % (La~Le)

&~ TR R O AR TN L

110 min

25min
0.1 mg/kg "

Atropine

Fig. 1.

Effects of stimulation of the major splanchnic nerve
upon the jejunal movements before and after the
administration of atropine.

. Reserpine had been injected subcutaneously in dosis
of 1 mg/kg and 1.2 mg/kg on successive two days,
respectively. Tracings from above downwards show
the jejunal movements, signal marking the stimul-
ation and time in 6 seconds. Parameters of the
stimulus : 8 volts, 50 shocks/sec and 5 msec du-
ration. A : The splanchnic stimulation produced a
remarkable excitatory effect. B: No effect was
produced by the splanchnic stimulation 25 minutes
after i. v. administration of 0.1 mg/kg atropine.
C : The effect of the stimulation appeared again
110 minutes after atropine,

B D3RRI, £ D Cholinergic 7niHicouT

7o, LEBO P21 H ~51 B RSE U7t LB R
fTlbhre.

Wicix, H 5L reserpine HFE Eh
To. ZDFHEIXERD L 5 Th . £ F, reserpine
2 X 5L EREE D & o i3 & ORI & ik
T5EMT atropine (1~2mg/kg) & K FHEEH
L7 (Blakman et al.» 1959). Atropine D5
PH200 B L7218, % 1[EH D reserpine %
1~15mg/kg TS L, Zhdb24RRHEHE
Lizt, % 2[\EH D reserpine #1~1.5mg/kg
BhH L, &5ic24~30mHEE L BicERE
fTleote. nk, ZOWEHRBEPEERLS IO
KEDOFEEOBEHTLH 1B 500ml o Ringer
iz glucose ZhNx THMREEZ B o7,

FEBRIC &\ L Tid 8~15mg/kg ? pentobar-
bital sodium Z#ARAIC FEE L T Bl & Rl
L, NLREFTFRECESD, £ 3TRPAIRHE
EIEERS T, B RIREIRE & 5 IR B R O £
BT, thEhoBbl L <, £ OuikiEm
CESEBEEE L. DT Treitz pif#s
1 510~20 cm BTFAEI D225 1z balloon Z3HE A
L, TREETLETHNEL L CEREL, 10~
20emH,O D% 21F, balloon DOEFEEEE
F 7 —nERCTBER iR L.

ZEBRic 1% atropine sulfate (Merck), reserpine
(Ciba), hexamethonium bromide (17 pHisK),
nicotine bitartrate (Jrilifb%) 38 X OY physosti-
gmine salfate (Merck) 23f v & hic.

2 B &K R

|. XRMEO/ NG EESERE

A. KARBEHROHR

A X% reserpine T L72BIEBV LK
IR B NFEB O BEEE 0 & B T
L. Thbbd 6~10sec BHEEDODYL, 220
BIERERICZPEY, THhicEET 3 E8EI
WORELZ L ODREAEEKLE (Fig. 1. A). =
D XD hBERRE, FBEEZ 5V, S
& % 5 msec i EE L2 HA 1213 2~200 shocks/
secOFHDHEDOHIB CHEZ S hic. LA,
Z OFEEHEEE 20shocks/sec TH -7z, T D
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B atropine % 0.1 mg/kg RPN
Licdh & T4 < %k L7z (Fig. 1. B). Atropine
BRI 2 BHERERET 5 L BUREDRENE
57z (Fig. 1. C).

TOEBRIC LD, KA O EET B EL)
i3 acetylcholine DMz k5 b0 eEL D
ns.

B. MMREidk LOBBOHBME

B o E s Kuré et al19(1931) 35 %
' Semba et al.2® (1957) D LTy 5 5E
BAREZBLGEHBESRCI 2L TH D0
E et Blowic, BRETE X O#RO
TMERP B 7. b6 L® reserpine
THEE UTc A X D5 6 ~BE 10 gtiE 2 HES Bk
kBT o CHMBEBS CEBTR L, ToX
& RIB Uiz, 55 6 ~ 5510/ athi e AR o I
EIRFY  (1939) gk L Fikic 22/ & U
ZHEBOESICOI S EE L o (Fig. 2.
A, C).

7, %7 ~EE10MEERTRORIBIC L Y,
Fig. 2. B, C iz7rLic & 5 /MNBO BRI 7

A B C

Fig. 2.
Effects of stimulation of spinal roots upon the
intestinal movements.
Reserpine had been injected subcutaneously in dosis
of 1 mg/kg on successive two days, respectively.
. Tracings from above downwards show movements
of duodenum, those of jejunum, signal marking
the stimulation and time in 6 seconds. Parameters
of stimulus 5 volts, 10 shocks/sec and 5 msec
duration. The stimulation of the dorsal root (D) of
7th thoracic nerve produced no effect. B: The
stimulation of the ventral root (V) produced an
excitatory effect. C : The effects of stimulation of
the dorsal (D) and ventral (V) roots of 10th tho-
racic nerve were similar to those observed in A
and B.

/N E ) O 32 S SIED, £ Cholinergic 7o\ T .47

%0, EHOEMIEA L. ZOREEDRIT
ETEVLHES, E8IVLHEILEARAR
% < 75 D EBI0fRR ORI B3V TR O EFERIC
B I,

Z OfER T/ MFEB OB L O & 38 2 TR
IR AR Tk 2R K BIARIC R T 5 2 L &R
TLDOTh 5.

C . Nicotine #%iEktd S O LIBH EMREICH
BLI-ZICHIT I RARBERO IR

Ao/ NGEB O EEE 5] & AR 2 sk
BAREZES L BHbp L o7, K0T,
OB EE D 5 v ik LBHEBESRET
neurone ¥ T B LONE S PHALPIZTS
7 DICRDEER® T »7z. Reserpine THLEH
EhicA OB L O EERBESREC 2 %
nicotine-Tyrodejg & &+ 5 & 10~15sec D
Krotg, ZHoEDNERCEELZ (Fig 3.
B). Z O LRBIXE DA 30~90sec
BERLX, Z0O%TH0ICEARORIBIC 2>
Zoole. T OREICIE RPN FIBL T

Wash 37 min
Fig. 3.

Effects of stimulation of the major splanchnic nerve
upon the jejunal movements before and after the
application of nicotine to the celiac and superior
mesenteric ganglia.

Reserpine had been injected subcutaneously in dosis
of 1mg/kg on successive 2 days, respectively. Ex-
planations of tracing are the same as in fig. 1.
Parameters of the stimulus: 5 volts, 20 shocks/
sec and 5 msec duration. A : The stimulation of
the major splanchnic nerve produced an excitatory
effect. B : The application of 2% nicotine-Tyrode
solution to the celiac and superior mesenteric ganglia
produced a transitory excitation. C : Four minutes
after administration of nicotine, the stimulation of
the major splanchnic nerve resulted in no response.
D : Thirty-seven minutes after washing the ganglia
the stimulating effect of splanchnic nerve reappea-
red. Further explanations in the text.
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AT OELIED bhih -7 (Fig. 3. C).
IREIC T U7z nicotine % Tyrode & G-+4yic
WHoTet, SOMRBERET 2 BT ELK

Fig. 4.

Effects of stimulation of the mesenteric nerve upon
the jejunal movements.

Both vagi and sympathetic preganglionic fibers had
been cut 30 days before the experiment. Reserpine
had been injected subcutaneously in dosis of 1 mg/
kg on successive 2 days, respectively. Explanations
of tracings are the same as in fig. 1. Parameters
of the stimulus : 10 volts, 20 shocks/sec and 2 msec
duration. Further explanations in the text.

Fig. 5.

Effects of stimulation of the mesenteric nerve upon
the jejunal movements.

Both ‘vagi had been cut 58 days before the experi-
ment. Reserpine had been injected subcutaneously
in dosis of 1 mg/kg on successive 2 days, respectively.
Explanations of tracings are the same as in fig. 1.
‘Parameters of the stimulus : 8 volts, 50 shocks/sec
and 5 msec duration. A : The stimulation of me-
senteric nerve produced an excitatory effect. B :
Seven minutes after i. v. administration of 5mg/
kg hexamethonium the excitatory effect was almost
abolished. C : Eighteen minutes after the administ-
ration of the drug the excitatory effect reappeared.

NBER) DA EL, £ D Cholinergic 7nii§ic oW T

PRI & » TRESR I B bAT
¢ % (Fig. 3. D). '
B OFER TR O A _EEE O FE
i neurone “RT B LERBRTHLD
ThHb.
D. #iEdkLUBBEEMEICIH [T 5 BHBE
Bk R MR O R

A o EERFE R L, KPSl o B g
DRI D B ix EB I REEI T neurone %
BT B L ETFRTS., ZOWEEL SHICH
PO BIDICKDOEREITR 72, EFTHLD
Uk b O iC 2Rk ERT R & B
Wi, M S i, BiRERRCEDE
reserpine CALHE L7z, Z O8O KR EH]
Bui e 2T d 5 MR HIEBIIREE & R 5
% & 10~25sec DEEEO D HEGES)REH
wEE L (Fig. 4). Z oBERTHE Dk
#b# 30sec [EFHEL. 20X ) nEESD
%%iﬂiﬂf%(%ﬂ?& 8V, SN xiE% Smsec IZ[H
ELIEAT, RN OS5E & Rk
2~200 shocks/sec D5 » HEIEE CHBE X
N, FOBFHEET 20shocks/sec TH 27z,

Z OFERICH b NI B O BERIR Bk
HOC BT HERMR AT I 2 D RIMR 2 B o RhiR
DHNRFE->TVRETTHD. 1T, ZOFE
BRI K NIRRT O EERRE S T D OFf
BET neurone ERMLTWBI EERTD
NPThH5.

E. BHESRMEHNRIZHTSD hexametho-
nium @ &

T IE TR AR 2 O I A A 1
BEHEKOTVEEELBRT V. LbL, B
BEPNICII BT R newrone NEET DI L
BT b (Hukuhara et al.lL 1958) o ¢
RO E MR Z O neurone /LT, %
DHEEFRBEL TV B2 bR, TOEE
Bt 2o DICROERE T -Tc. £, B
MR BIAR AR D I & & 1 B SRAEMIR O B L &
St B b REERE OEE S ¥, 0
A X% reserpine THLE L, MERIMREIIRRIE A
g+ 5 &, ZEBOERT 6~15sec DOEFHFD

~4
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#wEiE L (Fig. 5. A). ZOXREHER L
#1z hexamethonium (5 mg/kg) % BINRPNIEST
L, BOHFBELTYL, bROEEDREIELR
7 -7= (Fig. 5. B). Hexamethonium ®#5
BASBEERET 5 . HFOBEDRPEES L
7= (Fig. 5. C).

Z DFERE KRNI RE T O B 0 G EEN
T neurone WL TVDHBIEERETS.

I. ZEMREONBESHIMEEE

Z OEEBRIT TR T reserpine T S h7a\v
AXERCTRIibii.

A. BEESRBEHE o /MNBESINFIDHR IS
w3 2 hexamethonium D

RN X 0, A 2 O/NEES L@
BEHEl S, ZOBRETEFOERICE T
b RTOFTCHRE SN, T OWFIERIEE]
FRHEMHRRET T I HILAE & 35 0 A AR B PR
CED LD SNB LD TH D Z ORI
PN Ci% neurone AR LAV &\ 9 E X B
LhoTwad. LaL, Bl E Tk
BINFDBET neurone 2T HZ LAURE
iz (Sjostrand2D1962, Bentley1962, Ohlin &
Stromblad!® 1963). # L T, %7<BBEEANICIEE
EHHH] neurone BHEETH I LA HNT
5 (Hukuhara et al. 195810, 196012). =i
BOHEENS B & RAIRREE R oMo
BEN O] neurone & synapse FEA LTV 5
BEEENE L BNS. TOREBELMMCTS

uk@%%%ﬁ@ok.%@#bwL%wﬁ
R S B8 E Ay, ERiCEWLT
X &5Hiz atropine #FHIRNEN T - Lick
- THI D 2R THERR U 7o 2R I o T v
BOZBERN L., TORBRIESIRAERE
HE T 2 & ZROBRMET L, BENUEZ—
BE Ik L7z, HliM % e LT, 50~60sec X
T 5 LEHFNTL Licdh ¥ o7 (Fig. 6). Z o il
R T AR RS EE O Wi 143 75 B hexame-
thonium (5 mg/kg) Z#ARNIES L TL AL
BEShinpoic (Fig 6. ZOBERMPLR
B O E SRR 1 KEMEh oz H
(Langleyi® 1922, McSwiney & Robson!? 1929,

ISR ) D 2CREMH AL,

@ Cholinergic 7c#bsic o\ T 49

Fig. 6.
Effects of stimulation of the mesenteric nerve be-
fore and after the intravenous administration of
hexamethonium.
Both vagi had been cut 46 days before the expe-
riments. The animal was not treated by reserpine.
Atropine and morphine in dosis of 0.2 mg/kg and
0.2 mg/kg were intravenously injected about 30
minutes before the nerve stimulation, respectively.
Explanations of tracings are the same as in fig. 1.
Parameters of stimulus : 8 volts, 20 shocks/sec and
5 msec duration. The stimulation of the mesenteric
nerve produced an inhibitory effect which was
not influenced in any way by i. v. administration
of 5 mg/kg hexamethonium.

(ﬂ llu( it

w i 4,|“d{m \1

Physostigmine
0.2 mg/kg

Fig. 7.

Effects of stimulation of the mesenteric nerve upon
the jejunal movements before and after the intra.
venous administration of physostigmine.

Both vagi had been cut 32 days before the expe-
riment. Atropine and morphine were intravenously
injected about 10 miniutes before the nerve stimula-
tion in dosis of 0.2 mg/kg and 0.1 mg/ke, respec-
tively. Explanations of tracings are the same as
in fig. 1. Parameters of the stimulus : 9 volts, 50
shocks/sec and 5 msec duration. A : The stimulation
of the mesenteric nerve produced an inhibitory
effect. B : Three minutes after i. v. administration
of 0.2 mg/kg physostigmine the inhibitory effect
was much more increased than that observed
before the administration of the drug.
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Greeff -et al.? 1962, Nakayamal® 1965) & & .
IEBEPN TiE neurone R LZZVL D EEL
b,
B. BEESIRMEZEE O MEESHNHDE I

x93 physostigmine D5

% { OEIEETIES T choline esterase R
HOFEM, RREMERIB O adrenergic 72%)
REPBRESNIEEN MO TS Bun &
Rand® 1960).

WOEBRIIBTHLZORENVEE 5L &R
LTv5%. B & R U HB T, XEdEE
B, Xbic atropine WA LA X
physostigmine # FARPIES 3 2 & 22850 Bk
EAL KT L, BENEORM 2AEKR L
(Fig. 7. A, B). Z o 5 R BHIR R 2 )
#3 % &, physostigmine AT O FIWZHER
(Fig. 7. A) Wb TRREORTIRE LS LM
BHiEgOEELEVL (Fig. 7. B, zoxw
hexamethonium % #ARNES T2 L EERE
Hohie.

intestinal
intrinsic

neurones
mesenteric

7-10th
thoracic
nerve

celiac & i
superior mesenteric
ganglia

cholinergic neurone

cholinergic

adrepergic neuront

Fig. 8.

intestinal

smooth muscle Z:%Eé“@}?‘)okk&bEﬁ@‘ﬂ‘gégﬁ‘ﬁw- z

Schema for explanations of the function of the extrinsic
and intrinsic nervous elements related with the intes-
tinal motility.

Sympathetic preganglionic fibers come from the ventral
roots of 7 th to 10 th thorac¢ic nerves, and synaptically
connect with cholinergic as well as adrenergic neurones
contained in the celiac or superior mesenteric ganglia.
The axons of the adrenergic neurones innervate directly
intestinal smooth muscles, whereas those of the chol-
inergic neurones arrive in the intestinal wall to synap-
tically connect with cholinergic intrinsic neurones.

N EE) D st B, %@ Cholinergic 7oz o4 T

-2
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Reserpine THLEE L 7z A X O KM H]
M5 22 o EE i EELZ., Zhix van
Harn®(1963) 23% 2 THEEE L XL < —¥T
5. Ei, ZOBEERRIL atropine ZEEAL
gL, EREORE NS KANIEM
IR EET B Z LR TH Y,
#hid cholinergic b D ThH 5 Z & BHEEE
N3, ZOWROBRKICOWVTE, E TR
Bux < SRR Th 0 I X - TEHES)
PEHET 5LV O EEND, ZOMRKEAIRE
Mo TRABHRIZAS LEZDBND. BIRO
TS ERRECTH B 2 L)Y (1939) DE
BREER L X < —F L, Semba et al.2® (1957)
DEREFET S, HEOERTIIHRROFNY
R OFRRET 2B E L CRIMR R Lz D
TRAVHEVIERD B,

> F|Z nicotine #FJHIRI & OV _F B s feikg
Filc @A +% 2 it X - T synapse & fRET %

&b 1 RPN IR R O B E B R RN R 1

Bohiv., ZORRE, ZoOmmEREN

o ORI C neurone AL T3

TEEFRTLDOTHD., ZOHEERDOYK

DIFHETH 573, reserpine THLE L 75\ )

W CETROMEEEIZ nicotine TRERE T HIT

Hukuhara® (1935) OFEBTRENIZE ST

KPR ORI L 4 < BRI 2 BT

% %. Hukuhara® (1935) & ¥G{l © £ <

Semba et al.2® (1957) B XU van Harn®

(1963) ASERHETNGT & 15 7o O L AR A o0 EHT A5

DEERE D BHROMHREI T neurone & 78
RLTw3z LidER D) itk >T&EbiT
ErDd BN, Thbh, 4XTEFRER
3 X CIEENIEE KB T 5 3 T ORI R
BoOHEimEzt b o r Lo tiEt s s,
Zhiz X o TR Eh R I IR B &
O b R e P 1 R AR & o AR 72 0
BEHEFTHS. ZDOA X% 1serpine T
JLEE LT, MRRIEEhARARE & R 5 L IE
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I IcEE L. T OEER LIOmERETH
W B E B R 0 B R O ME R 0 T T
BLLETFTLOTHSE. SHIKERI-E)iC
BT, REMEEEM S ¥/ A X Zreserpine
THVER U, JRFIEBIRRRE 2 BT 5 & BB EE)
TEEL, T OEEDRE L hexamethonium |2
IVEMSNBZ L ER L. TORBRITAN
figerebfee o o> T HEMHE A BEN C - neurone & 7AT
RLTVBZLERTHLDTHS.
LR DL b IR & - TRBRET
D PEETEEREICE S T 2RI RETRICH L
T RARBARER Pz A Y, Bl BB i Tneurone
ERAL, %O ERARR R IR EIRREE £
THBEEIZ3E L, BEN® cholinergic neurone &
synapse EATAHLOLHBEND. TORER
W, R PRI O S RS 23 T DB &1
B HEET B LERTHOTHS. &o
Ty T B 2 > ORI — O FRHRE I AE
XhTvw3d i) Burn & Randd (1961) »F
RIEBCRYEZERLOLEZLNS.
Gillespie & Mackena® (1961) 33 X % Boyd
et al.» (1962) i reserpine THLHE H 5\ M F AL
EARER AR v lce ey NORBREE
HIB L, EHESOEENREBT, Thif
PR IR A U T RIS IR O VE F 03 B3R L
el b Th b eELI. KERTIE, KA
RN D EED R D KEMREEE LA 2T
LEMEIZE bW, T ORI Z OEEE .
Gillespied®® &z 2 ZHHEIC L 5 H D T/
WIZEERLTY S,
INBEBEPNIC XIS ESIH] neurone 23ETET
- 356 (Hukuhara et al.ll 1958), ks c5
B b iz k9 ic (Sjostrand?d 1962, BentleyD
1962) AR DS - O neurone L synapse
HALTYAOTREVRLERDRS. L
L, £ ([-A) Td_72X 5, 6108
WEMR LT UL &%, &56IiC atropine %
FARPTES LT, ATl © BN © FE8 LR
I E O GRIEEIIRFERERI o MEIZhE 2
hexamethonium @ FHIZ X -~ TEEBEI L
b, ZEREAEIC B3R T 2 IR i B RE Py

INBEE) O AR ARSI, 7 Cholinergic 7ol ov T 51

] neurone & ZEEBARTH Y, EEGHIC
ELZOEGEIHITIbOLELOND. 2
2%, BIERONEEYE . physostigmine O EFHIC
roTHREEND & EER, FROEER
B EhbKEHEND acetylcholine NEFE
% &, P neurone DIEFNBIRENDI L
BRI LTS, Fig. 8 It EORELZL VK
ER TR L.

2 #

1) Reserpine TR L7-A X THELNDK
PRI IC X % /NBEB) 0 5 1 O HERE 3T
FEENI.

2) Reserpine THLHE L7z A X 0 KPfgMRE
HIEC X 055 h 3 /NEEE O R atropine
ORIRATERHC X D % Lic. |

3) Th &[RRI EHERIR 038 T ~ 35 10/
BRMROFIC X VB bhic. LiL, H6~
FE10MHR TR OB ER TH o 7.

4) KNI HRE o wEZhA T nicotine &
RS 7 & NS TR B A 3 5 L IHR L
7.

5) I X O ERTARAME & ST
L7z A %% reserpine CLIEL, HEREIIEBIIR:
BEEFNR T 5 L BB EE L.

6) HEmEELEM: L7 A X% reserpine T
WLEE L, RRTRIEEIIRR & R 5 & &
EHEL, Z0%EI1IX hexamethonium % FARKW
HERT 5 LR L. _

) LLEORERN» D, RNEMERRICE 5
B E S R R 3 R RiAR > & T, JERED
%\ ik IS HIEAHE T neurone 22K L, &
5 I EREN O cholinergic 7z f#EHINEIZ synapse
EAELTORHRICEY, blebshadbol
Brbhb. ‘

8) MEFEMRE 2 CIWTAME L, reserpine THLE
Us TR EIIR R & I 3 % & ERhiE
M S h, - O%FRIE hexamethonium DA
Lo THEBISNE. ZOREP bR ERE
R BBEN O3] neurone 21X synapse FEA L
LR EnG,
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The permeability through the skin and refractoriness to destruction
by cholinesterase of methyl N-trimethyl-y-aminobutyrate
: chloride (M. T. B.)
Katsuhiro Iwama, Kunihisa Kobayashi, Kinichi Hayakawa (De-
partment of Physiology, Tokyo Medical College), Shinichiro Kaga,

Taizo Hayashi, Norio Takasugi, Koichi Nakamura (Product For-
mulation Research Laboratory, Daiichi Seiyaku Co. Ltd.)

The permeability through the skin and the refractoriness to destruction by cholinesterase
of methyl-N-trimethyl-y-aminobutyrate chloride (M. T. B.), a new derivative of GABA, were

investigated.

The permeability through the skin was estimated by the acute toxicity of M. T. B.
which was applied to the skin or by the decrease of skin-applied M. T. B. which was

determined by chemical methods.

The refractoriness to destruction by cholinesterase was estimated by the eserine-poten-
tiation of cholinergic action on rat’s stomach muscle or acute toxicity. -

The authors have come to the conclusion that M. T. B. is a cholinergic drug which is
skin-permeable and refractory to destruction by cholinesterase.

BMIK FB PN 3 B X 7z r-aminobutyric acid
DFBLDOBFIE L AETEFAYIC S FEEHIC b B
BROWRCIIETH 5%, £D—>TdH Smethyl
N-trimethyl-y-aminobutyrate chloride (M. T. B.
LEERR) © =) ARG EY T % S OBF
ZELDDD RREK S 1 T R D, EBRICHERENR
WL LTHER S 2 XoEkoTe. —5,
M. T.B. DA HIC X 5 BEBREER TR VT
BRED Lk - TS h, BEFOHEEE S
xo00bb.

#Eay M.T.B. O EESEkELaY v
255 - > TiEL, MMT.B.
HRPRRIS A & SRR E A OBBICRSI T X
L LTI DOMZEEEITR .

® B K &

* HRERARFEEYHE
S —BUIE R SO
CPRAN04E11 A 27 B Z )

(J. Physiol. Soc. Japan (1966) 2§, 53-58)

REREHICEV T~ R, 7y M, KR,
b rEER L.

1, =7 R, 7y MCRTEETESFICES
AMEML RERNIC X 5 AEEE B
oo =UR, Ty bOPRBIIE ST Y -4
(ERED) ZERAL, fETIE lem’, #EFT
1 2em? OFEEIC M.T.B. AGBKEEA L
7.
2. KR FERH 23kg ORBEOTFEDOE
PEK AV Ay 04mm OF) TTEIRAMB.
25x25cm O H—F¥E I6HE R 72bDIT,
M.T.B. % 1ml 2 L8200 HIIXY
21, FO R 5xbem DRV = FLTA
N hE Y, REBCHABEETS. —ER
BEliez oy —¥&iasL, Bkt kv
HL, #hz@EscHRL < BFT2MT.B
BE2HET S, 0REOEIFS0RIR Y o 7k
DIEL L, ZOEEEECL 1REMERE 3RH
HBOEEHEL, BIOEEZ b > TRREL L
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Iz,

3. B b BE EHO oFEIET, 1%
MT.B.e—3vay 1ml 295 15cm o
BV =Froeyy Pl AR, BELREST
DOEIECIE Y o), —EREEICERL, K
KTELTCHT. ZOWREBLICHRL K

s M.T.B. BExJIEL, ZOBVEELD
L S TRINEE T B, BMOBEREOHE L A
0B OEEREREL L TRk 5.

M. T.B. o EEICiZ 3 — FEED LMo /RS
S BW R Lic ik CRER) M.

I — Nk : NAAY 50 ml DR A RLEICHR
4 5ml (M.T.B. & LT05~5 pg/ml), M/2 E
ERi2E Yk pH 5.0 & 05ml, M/10 = wikh U
v LAY 025ml, 05%3 vEEIL=F L B
#% 10ml % PL EDIEFF Tz, 5 5MiRE L.
®, WOAMET 5. KEEREL T
VVED 390 mp DIRGE B0 IR
KERCTERICBEL =B F L VE %
ML L THELT, MT.B 0EELRD
5.

ZOERBTE, SEERS M. T.B. 0
20%DFEMBETHOT, BEZHELTIZ < b
7T 74— X BMEER P L.

BFRE AN 50ml OIRMAEEE I
#ifb=5F v 20ml, Palitsch FiER-FRmEEE
% pH7.7, 2ml, 01% T v asFz—1L7Fn—
YWk 1ml, A 1ml (M.T.B. & LCT10~60
pg/ml) EIEFEIC L Y, REBHF T 10 4RE
%, BUOSHET 5. ERBEBRELLE, ok
WEIWCHIEE 10ml 22 v, N/10 AER{LF »
Yy aig10ml 2z, 2 5RHEER, B
BE. KRBICBAIT L ARRERFRIUREZ SR E L
T, HE 61Tmp TORREZREL, Z0MH
25 MT.B. OEEZRDS. ZOEEET
BAREMC X BB TN TERTSE
5.

MT.B. o= ) v= 255 —FHEFEE, (1)
7 v bE fundus DFEEGEARSE Vane® o F
ECEML, chicd+s MT.B. uEEA
EXT 5= VY VHROEE, @<y AOET

s ks M. T.B. ORMEIES =€) viT
X AEnFEC X VR L.

£ B K

1. v Aiex+s MT.B. o&amHk

< 7 AKBI0PLICH L, M. T. B. 6.25 mg/kg,
7.5 mg/kg, 10.0 mg/kg, 12.0 mg/kg# iz T 5
L, 24EBIDINOE TR ERD 2. ZORES
5 Litchfield and Wilcoxon ® F#OK X »T
LD, %M+ % & LDs=8.42 mg/kg (10.10~
7.02mg/kg) ThH o7z,

—J%, KEES Lo~ v Aic 195, 196, 197,
199, 210mg/kg » M.T.B. & %1 L
T, BlEEERD B L, LDs=1972mg/kg
(199.2~195.2 mg/kg) Th -7z.

v YRR BETEFIC L 5 LDs &FE
AT X 5 LDsy DHIZHI 234Th o7z,

2. v e+ s M.T.B. o&adiEs

5 v MEEEI0EIZ LT 10mg/kg, 14 mg/
kg, 18mg/kg, 22mg/kg EETHHELT, K
THHC X 5EEFEEERD B L, LD;)p=163
mg/kg (19.6~13.6 mg/kg) Tholk. Eiz,
RGBT X % 218000, 8500, 9000,
9500 mg/kg DFPHIC X - T, LDsy=8420mg/
kg (8756.8~8096.1 mg/kg) Tk B = L AN
Liz.

LicidoT, 7v FOBEORTFENO S
FE L REBATIC X B AMEEIEO Bk 516 £
Thb.

<y AL Iy e E MT.B. ofER
T & 28 L TSI X 280 ik 234
L 516 L) RAICKENED LK.

TOEIEEL Y ORNNEL M.T.B. ©
IR BRI 63 % T B RE D B PE DI X
BrEZLND., TR, Ty AT ED -
Prhic X 2EMEERD S L LD % 125 mg/kg
L 478mg/kg ThoT, ZOHREHHEL
Y DRI DZE & WIKAIRIIT X3 2 TS O /&
SZHOENEEL 5. BELYORNOER
DWT, EBHEEIBINCERIZ LR PoeD
T, BOBEHELLAE TRV, LR
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b, BORLIZL 2FHEOEL LS TRZEDOE
ERBULTY, FEEALETEROREROE
FHEVIZKREL, WEHORFRIROBICH
BYDHEOHEET S ENIPMNI Z L
K5 ’

3. FERILHT S MT.B. 0ERIT

FEREFHALT M.T.B. OBRERIICH L
TEEL 52 sRFCHRC TR L.

a) pH D&

M.T.B. # 1 %DE|&ic Sorensen DIEEHR
(PH 45: 7= L+ + ) v n-1EER, pH 65:
WEERYE, pH 85 : WiER- MY v A-IEER) Wk
L, M.T.B. ofERIUCH 3 5 pH ORE
ERF L. FEBRICFERS ~4EEEHRLT
BIMEOLHEEIR 1 OWML Th o7z,

b) JREE DR

pH 0FE 4T b+, M.T.B. OREELE
%, M.T.B. ORI 5 BE O E & 7t
Lz, FREGSS~4LORREHEMLTHEDL
NICRIER O SEIGEEFR 2 17 L.

L o) BEWRmMoOpE

WIN U7z vt Jacobs 4523 & D IR0 IK
INERET B LHRE LTV B A F AR FF
FA R, FuntvoFVa—-iy, =& )~
Thotz. MMT.B. oI 1% % R, pH
DFEIT R DAEP T, FEREBIC3 ~4[L
DREEERL, TOVEHEL L o7, BRI
F 3R L.

VCEFROBASIC Y, 10%FE O RICIXRIL
BB R 52t ole. =& 7 —VOEAICIE
BE R HTICon TRIS 03 5 R 2838
bLhiz.

4. v MG BRI

M. T.B. 1g, “revy s )a—5g %
50% =% ) ~ VIR L, BT 100ml &L
721%MT.B.e—v o v EFERAL, AORRK
W& fREt Lie, BER3 ~SFI0ANEHERAL
<Eohiz MT.B OBRERIROEHELE
41T LTz,

5. = v RICHFE MT.B. o@aEEHkic
T B EY LR

Methyl N-trimethyl-y-aminobutyrate chloride ® 55
KERBMEL =) V=27 5 - CEHECOWT

Table 1.
Influence of pH on the permeability of M. T. B.
through the rabbit’s skin :

(Diminished amount/ ) %100

Time of the initial amount
application .
Distilled water pH 4.5 pH 6.5 pH 8.5
1 hr. 3.2 3.1 2.5 4.0
3 hrs. 7.3 6.7 5.3 9.7

Table 2.
Influence of the concentration of M. T. B. on the
permeability through the rabbit’s skin

(Diminished amount/ ) %100

Time of the initial amount
application . —
0.1% 1% 10% conc
1 hr. 4.3 3.2 1.2
3 hrs. 5.8 7.3 2.6
Table 3.

Influence of the addition of solvents on the perme-
ability of M. T. B. through the rabbit’s skin

Diminished amount/
(the initial amount )x 100

Tim'e of

application 109, 107 10% 50% 80%
ontrol pMsoO PPG EtOH EtOH EtOH

1hr. 32 30 27 26 51 78

3 hrs. 73 44 71 46 122 250

. control---water, DMSO--dimethylsulfoxide,
PPG --propylene glycol, EtOH---ethylalcohol.

Table 4.
The permeability of 1% M. T. B. lotion through

the human skin

Time of (Diminished amount/ ) %100
application the initial amount

1 hr. 5.4

3 hrs. 15.3

Table 5.
Influence of physostigmin on the acute subcutan-
eous toxicity of M. T. B. in mice

Mortality (%)

Dose of
M. T. B'k M.T.B. Addition of physostigmin
mg. Per X8.  Alone (150 pg/kg)

6.25 0 0

7.50 30 40

10.00 80 90

12.00 100 -

a) 14~18g @~ v A &EE10PLIZHE LT,
M.T.B.6.25, 7.5, 10.0mg/kg % HHicfEZT
ERLIBE L €Y v (150 ug/ke) ZIML
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Table 6.
Influence of physostigmine on the stimulating action
of various cholinergic drugs in the excised rat
stomach muscle

Augmentation of contracture

Compounds after the addition of physo-
stigmin (5+1077 mole/l)
Acetylcholine 7.5 times
Acetyl-g— 23
methylcholine :
Bethanecol 2.3
M. T. B. 14

s e OBEEEB L (RE) =€) 0
I TEMT, AEERRDLRAL -

- 7z (Fisher E#HERFIHIRIC X 7o)

_ 6. v FOBEFCHTSZ M.T.B. 0l

WERICBLETT Y L OME

7y FORIHBREEGE 37C OMELEIC
faFL T 5 Tyrode JRICEE L, WRFICT
F—nayr (1077mole/l), p~-AF VT &F
—)ay v (1077mole/1), "¥F=2— (107°
mole/1) 3 X8 M.T.B. (10°mole/1) %I
L, EEHRNEESE 7T 7 A4 vl s
¥, FYEREMONEREL = €Y v (5 1077
mole/1) #IEOIHER & Dl ER D,

M, ZOREOT YD) VEMOMERTIIERD
THREOHE LPECEP -7z, =¥ Y VM
DB ERIEC g T, R—ERICA TR
biviz., K613 FIDOERREOFEHMEERL
bDT, TF—al vy OBERIEF=EY
Vmeior%%zn%ﬁﬂ:wanbﬁ
M.T.B. TiRFRE¥Y Lic Xk BEEETD
hk#oh.&f?ﬁ?t%—w:)/,mﬁ
FA—VTREDHHEEOHEEAED bhiz.

% 23

M.T.B. 0 ZEREEEHRETT5ICE D, X
BLTCoo0hEERR. 123~V X, F
vy MZATR ST FHEN L RERA I & 5 &
WEETHBT 5 5ETh 70, ZOFETIR
REBAIC L ) ERNCERFTS MT.B. o0&
BER S, FELECAZEDOHRNRIEE
5. ¥k, Bfiliz M. T.B. BikO%ECH
T B3OV TRBRESA TRV ERD

Methyl N-trimethyl-y-aminobutyrate chloride ®
&Eﬁﬁﬁa:v/IXT7 VIEHEIDNT

KEBRENRD -T2, L, ZOfELFEI
IoThwyaRlkl, 7v FORERNI»E
PIELEIBEEHALHTH o7,

H2OHERRAEB L AL TR b DT
bBN, TOFETEEROBERERRLTY
BETTIRTS,. ZOFETRAEERE
CHEL TE-> T2 b0 bRINEICAS Z &
5%, ORROMEEL LT30EM LD
Ex L 5TV 3DT, ThALREERLY S
DEBEZDOND. M, 30RE TR EE LR
DPRIFEEBD ORI o2, HBOFTED
Hawkk, MT.B. oBfFEY 3 — FETHIE
LT, ZORVEERNEL Lichs, +IFN
MEFRLT, TOHETROEBIRE L R
PR R ORIE D 5RO IR E S —B+ 5FR
WELNTWBID, £z, M.T.B. 054/1E =
— FEELBRETER LERRERL, ER
ST TOSMRIEME Bbhs.

M. T.B. ORREHRIIC 8% 5.2 5 KT+,
pH 0B 2B b T, bFic pHBS
THRINRSEEM L7z, M. T. B i3 H Lz pH
FERTIELTHEMR L LTHEELTVWBEDT,
TIRBICKZER RS D L ER 5 51D, pHES
DRI OB E BREWED L D
tELbILD.

REOREICOWTE, 10% b OFERETIE
WL DAES BT 3, IR E LTRET ¥
HZERA ED bR, Zhit M.T.B. b
T, —RCEDLNBEHS L1,

E RT3 1% MT.B. v—3 500
BRI DFER TR BIHT 5 1% M.T.B. 50%
TF ) —NVEKEOERE X —B L.

2 YRR F BT F—Na) VEORTE
Hiek 2383z ¥) vEDa) v 55—
CREANC & - THD TERICER SIS 2,
BNV ) AN 3 ) v EOBERIIEEY 5T
T, Thika) vz X757 —Ficfest ke &
Eh7e®, M.T.B. 3 #8F 0#BICBTENTE
Hahk.

Fie, TF—Nal) U BEIRC X 5 IEES
WHERIX X 425 7 3 30 pg/kg DIRMNTE
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Bl HETR & L5 23, reversed carboxyl analogue
BE{BEE ST RVERREShL T30,
Reversed carboxyl {k&#<H5 M.T.B. @
7 v NEERICHT AERATEY ik Y
BRENEVEE ) EIX—R&IC reversed car-
boxyl {bA¥aay v 2275 — ¥ fest Th
SO AMEIRETO2LOLERbhA.

W, ASCPEENE L A REEE LTHEH
L7ehs, B EOM» bBRE R 5505,
HE GO & R 5 SRR TSN ER
BCE RS RIBIZHE 5 Tcic D TH 5.

% ¥

<*YZ, v b, KE, b MEEHALT
methyl N-trimethyl-y-aminobutyrate chloride
M. T.B) OfEESEHLa) v xFT—¥
XTI AR L, TRORE2EX.

L 2=v2tIy MR BEERFICEL S
FEo LDsy L ETH S IC X 5 LDs O
234 L 516 Th o7z, TOhOBIZEDBNS
K#EZ, M. T.B. 0 ZGREMEOHEZEIC L 5T
DHFREND.

2. RAEZFEHLT M.T.B. 0EERINC
WEE B BEFICOVCTRIL, KORES
Br.

a) pH o LixE8r 527\,

b) M.T.B. OE % #+ L WINE T HEM
T 50, RINRIBWHT 5.

c) BREEDOTINC & 5 BT 10% B E Tk
—RICRD SN 5T, BEL, 0% Lo
& ) =NV OFHIC X 0 BN FED iz,

3. bhEFEHALT1I% MT.B. rn—v g
VORERREREL, RELZEREOEEL
B, i 3T 153%DIRINETH o7z,

4, = v 2EEHAL, M.T.B. ok Th:
HIZkaF L= €Y VIRMOBEOEME
Bysl, =€) CIRIIC X BB
HTBETH o7z,

5. 7v FOBREEHAHERCHT ST &
F—nalYy, B-AFNTF—N=a)y, X
FRrI—ABL MT.B. OflEERDO= ¥

Methyl N-trimethyl-y-aminobutyrate chloride & 57
EBEEME =) v=AF 5 — EEFMICOWT

D UIRINC X AR E R L., TeF— =
Y UDERRTE) LI X b ERHICHER
L, B-AFNANTF—Naly, R¥Fxa—)L
YIS BREMAT 525, M. T.B. offf
VIR THREE DI L 2R & 7 dso iz,

6. M.T.B. i3/ 2/ X W WRINATRE, =V >
TATT—BICEIMEEE TS 2 Y AEEEY
BThdefEHLE.

$x BB, AP O L HEMCK L,
BRI A S B R S BRI B S T 5 b o
ThH5.
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accelerating the penetration of histamine through rstone and E. G. Gross (1950) Preliminary studies

normal intact human skin. J. Tnvest. Dermatol. on the “reversed carboxyl” analogue of acetyl-

13, 16 choline. J. pharmacol. Exptl. Therap. 100, 465
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The different inhibitory action induced by antifibrinolytic
substances between in vitro and in vivo

Yumiko Takada (Department of Physiology, School of Medicine,
Keio University, Tokyo, Japan)

In 1964 the authors reported a new method of determination of EACA and AMCHA
by column chromatography and by using this method the time course of the concentration
of EACA or AMCHA in the blood was studied.

In this paper the small amounts of EACA of AMCHA which was used clinically was
administered to rabbits and the relationship between the antifibrinolytic activity and the
concentration of EACA or AMCHA was studied. And also the different antifibrinolytic
action of EACA and AMCHA between in vitro and in vivo was investigated.

When 10 mg/kg of AMCHA or 30mg/kg of EACA was administered intravenously
to rabbits, the concentration of AMCHA or EACA in the plasma and the antifibrinolytic
activity of the plasma increased soon after administration of AMCHA or EACA and then
decreased gradually. At six hours after administration of AMCHA the concentration could
not be determined, although the plasma had antifibrinolytic activity.

Antifibrinolytic activity of AMCHA in vivo was stronger than that in vitro, when the
same concentration of AMCHA existed in the serum.

AMCHA was distributed into the liver, the kidney and the lung.

After intravenous administration of AMCHA, the amounts of both plasminogen and
proactivator in the serum or one of them decreased.

The reason of the different antifibrinolytic activity between in vivo and in vitro was

discussed.

F

AHZED BN, 3 L\IRD L hiiREmE 2
AT, EENICRBT 5REROBIRBOREE
WELLS & LebDTH - T, in vitro 128
BT B ODRE» S E TR T &7 in
VIiVO DRIE R BTN T, TR EFORBEEHE
L, HFOf@mE23Mx L5350 ThH
5.

19534E, A 5D Ic X U e-aminocaproic acid
(EACA) »ERHE RIS EBIAIC R LR\ IDIFE A
EboZ LGS TR, BHERBREICE
5 EACA ofEfEpAo R &h, EACAZ
plasmin 33 % ' plasminogen activator 23 L
THHEERZ2 b e vwb N TERDD, F7,

E-2

* BICHBARFERFA L EHE
(414 1 A11EZAD

(J. Physiol. Soc. Japan (1966) 28, 59-64)

196248, ALY KLY, EACA kv abiz
B 7 HURIATE B % 4 -> aminomethyl cyclo-
hexane carboxylic acid (AMCHA) »%3% &
th, =OVEREAY EACA LEETH 2 LE
26 Tw3BY,

—F, EE55 i, 1964481 EACA B X 8
AMCHA 0EREEFHEL, KERSHROM
e BT 5 Zh b EY OB BN o v Tk
Nic. ZOFEDORBIC L VIERARTRETS -
IfE o EACA 3 X108 AMCHA o »H
BEE LT T, AFETIR/NEREEREO -
LWE OREIRES, 75 izl EACA,
F 721k AMCHA B LHBEIER & 0%z E
"L, kb EREB. T, TOEERP
5 EACA X 08 AMCHA O{EFIM A4S %
TEZ LN Twic X VAR LZEEEZ - b
LbOTHZIEIRBRENDZDT, iy
T5.
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7c.

s-aminocaproic acid 33 J (' aminome-
thyl cyclohexane carboxylic acid 1Z&5—
WIS X VRt S he.

A # A BUsEEI: California corpora-
tion for biochemical research #lo Am-
berlite IR-120 (Hamilton® o 4L T & %
fraction C, % particle diameter 7340
+T7p DbD) EHVE.

VEHig & LTix pH 4.26, 0.38 N so-
dium citrate buffer (NaOH 31.2g, 7 =
ViR 53.2g, PEHER 30.7ml i FKIEAkE
Mmzc2l eLkebo) BEMALE.
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Fig. 1.

Plasma concentration of AMCHA and antifibrinolytic
activity in the plasma after intravenous administration
of 10 mg/kg AMCHA to a rabbit.

Ordinate indicates the plasma concentration of AMCHA
(mg/100 ml) and the inhibitory ratio in the plasma.
Abscissa indicates minutes after administration of AM-
CHA. Solid line shows the plasma concentration of
AMCHA and dotted line shows the inhibitory ratio.

pH 5.5, 4N sodium acetate buffer i
sodium acetate trihydrate 109 g #iEsk 80ml
b L, WHRKER 20ml 22 Thb,

&F 200ml 7% CHEARE A 2.

Ninhydrin solution {%, 500 mg ¢ ninhydrin
% methylcellosolve (Z#FfE L T 10ml & L7z.

" KCN-methylcellosolve solution X 0.01 M
KCN solution @ 2ml % methylcellosolve
YR LT 100ml & U7z,

Fibfinogen X Armour Laboratory MDD
fraction I, thrombin |(ZiFABIEKEEHOF
i b r oy, streptokinase (% Lederle Lab.
A.C.C. ®» Varidase #fEH L.

Clot lysis test i2fif] L7z buffer 1 pH 7.4,

1/15 M @ phosphate saline buffer (Na,HPO,.
2H,0 189g & KH,PO, 36g & 21 oikiz
L, pH 2 74 1chbe, 18g ® NaCl %
Mz lcb D) Tholc.
RERH &

1) Mgds & OHEES & OO R

MR B & UK OBRER B L OVREBA DR
*izik Tallan 57 OFEE vz, #EHcl0
EBROKGE 7Y vBREMz, BEbic 0°C T

Il

3,000H#z, 20O L CRER L. v
) VEEBRED 7z »icit 2X3em O Dowex 2—
X8 » column T, BREH L HEEEBEHL,
YW & rotary evaporator % v, 40°C LI'F
TEFE L. ¥ 2ml TE&HL, pH 2201
bb¥E7b D% column chromatography DI
Bhe L.

2) column O#EEME

09x15cm (AMCHA 0#48), *721%0.9%
30cm (EACA D#4) @ Amberlite IR-1200
column 12 3kt &Mz, EAEMAFICE T
E®/. 20T 0.5ml @ sodium citrate buffer
THEEER 2 B, BFAENELTTICENT
¥, FEF25cmHg Fifg, MHEEEE 20ml/
hour, jEEE 30°C ofEE T, pH4.26, 0.38N
® sodium citrate buffer % Fv-C&H L72®.

3) Hofaik '

F#:i%k Yemm and Cocking OFEEIEIC X -
729, PEHPE 1ml iz sodium acetate buffer
(PH5.5, 4N) 05ml # hii z, Z #LiC 02ml
ninhydrin solution %z 7z. Z D{EHKIZ 1 ml
@ KCN-methylcellosolve solution % iz TR

—4
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&L, 100C 0BG TISHMER, EbHiCH
Kic 5 HRIANTE., T DRICE0% 7 L= — )b
W 4ml &1z CRA, HWEFT 570me o
Hict+ BB R s Lo, EACAR LU
AMCHA o BEEESIEECHFIT 5 Z L i
BIDRIL T ~7D,
4). R OHREER ORIEW

KAHF A& 01ml 2 pH 74, 1/15 M
phosphate saline buffer 0.4 ml & 10,000 U/
ml streptokinase 0.1ml %z, 53EKE
#%, 100 U/ml thrombin 0.05ml & 0.33 %
fibrinogen #% 0.3ml Z3Fmx, BM
L, 25°CoiEAHICH oL, fibrin HisisEse
YRR T 5 £ TORMERE Lic. SUREIE
FRRE BRI B3R 51 O M ik O YRR &
B SRR OB O HIZ 100 222072 b
D %PHIESE  (inhibitory ratio) & LTh bbb
Lz,

® B # *

(#8 |) g co AMCHA %7213 EA-
CA DORFMEES) & FLseER

3kg DX WCHHAR X v AMCHA 10
mg/kg 5 L, LB - CRILL, D
MAERN OBE L FARIER 2 L b X, fER
1 KIGRT.

Eik AMCHA o, SfidEaio
MEE DRHE RV & 100 & L7cREDOHTHR
BWIEFER LTy 5. Zhic X udAMCHA
ORELHRAER bR & L bICED LT
<. 6RO MR HARRIER LD 2 2,
AMCHA R#MEDHDHERETDH -7z,

iz 3kg o v ¥xic 30mg/kg » EACA
EEHIRAE 5 L o BREE 2 IR T,
AMCHA :[Ric, m#Epn EACA BEbH
BMEBTEE LRI L bICBY LT 5.

(Z2Ex ) In vitro 8 X ¥ in vivo (B 5
REERDZER

EEx | T 10mg/kg » AMCHA #5176
B O M2 s BHREIEAEZ b o Z L 2R L
7. Z ooz omiEho AMCHA &%, &
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Fig. 2.

Plasma concentration of EACA and antifibrinolytic
activity in the plasma after intravenous administration
of 30 mg/kg EACA to a rabbit.

Solid line shows the plasma concentration of EACA
(mg/100 ml) and dotted line shows the inhibitory ratio
in the plasma.
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Fig. 3.
Different antifibrinolytic activity of AMCHA between
in vivo and in vitro.
Ordinate indicates the inhibitory ratio in the serum.
Abscissa indicates the serum concentration of AMCHA
(mg/100 ml). Solid line shows the results in vivo.
Dotted line shows the results in vitro.

B NIHIERR D SHER T T, R4y 1mg/
100 ml plasma % 3%ETH 5. THITHr2b
bFEBCRETE T & - 7o, FHHOR
FEH:TiE, 0.2~03mg/100 ml plasma £ T®D
AMCHA BHIERBETHHZ &b, 0
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o AMCHA &% 0.2 mg/100 ml plasma [X
TTharzliths. UbozEE»HAMCHA
AN TOMBPRBRERNTOIH L D IR
CEWSZERTRENDS., ZOREHLMI
TBDICRDEREITE 572,

RBRENERLE LT, 7y FomEicia
DEREED AMCHA %Nz, HRMESZVRIRE %
WE LIz, AEERE LTE, v¥¥ic AMC
HA 10 mg/kg #%5 L7 D b 7 BEf I g
ML, fiEPRo AMCHA £ & G ey rgr
FREIE L. E3RICE DR RT.

Z ORI L, in vivo OEOHR, B
IZ in vitro ORIV LICHB. ThbD,
FC#BED AMCHA T A EN 5 235 #
BWER % & bbb+, EACAR A Lz ERICH
WTHRIROFER /.

ZDX 57 in vitro B LW in vivo IZRI1F
LUK E DIER OZ RN 075 5 I X
S>TRIDDPEMD 7o DI ROERITE -
7z,

(5110 AMCHA o fafh~ D557

3kg DY XK 1g © AMCHA %81 L
T, 3043tk X002 BRI ICBLIAE & ¥ T
222y, 09%NaCl X7, Mk
kT Vo820, Flo X 5 ICHBEOI0EE
OErY UBREMA TREAR, ©7) By
kL, EHELTH»D 2X15cm ¢ Amberlite

n
Q
Q

inhibitory ratio

60 120 180 240
minutes

Fig. 4.
Antifibririnolytic activity of euglobulin fraction
after intravenous administration of 10 mg/kg AM-
CHA to a rabbit.
Ordinate indicates the inhibitory ratio. Abscissa
indicates minutes after administration of AMCHA.

IR-120 @ column % vt AMCHA %4y
HE, BIE L.
s & it

30 4y % 1670  1.820  0.240 (mg/g)
2FREI#% 0729 0691 0.136
AMCHA 13 B E5%EMICHEB~2 9T
D, FREEFECHELS LB FRALRE. .
(EBN) AMCHA #5%0mH o523
FOLEH _
v ¥z 10mg/kg DES < AMCHA %%
HL, ZENICRLL, MEP0or52I0%
DEEEBIE L. 77 2 I v RORIEH
L MiEH > AMCHA @82k % 72 »
2, MiEix euglobulin 4/BIC L CEREFFA
ofc. b HILTE & FIBK T TR,
pH % 52 ichb ¥, 3,000 [EEE, 10 SRR
WL, BohibEx KB T® 1205,
S BT, 3,000, 10 53R, EOWE L.
% DI % phosphate saline buffer iz 2 LT
B2, Z ORBORMEREMEL TR S
BETHELE. *0OR-EYE 4 icRT.
AMCHA #54 icix Z DBEAICB VT b
MKV AIERE LT v 5 2 LARD LR
. 7B, ZOFETHHFEFO AMCHA &
VRPN TV B Z L EHEPD B HIC, MiFI
100, 50, 25mg/100 ml serum ©» AMCHA #%
Iz, FREOBREE U CRHERAMRERE 2 E
Lick 25, {Mivbh RO MmE & R Uy R
Bl
TOHRER, ks Shic AMCHA »
Wil 77 2 IRl 2047257,
7T AIVREFOEEICHEE LA L E
T, ZOFEBRFRDS inhibitor D KERLS E R
TH 5 euglobulin v SK {EM k% EA LT
5T b, T OFEEHNX proactivator ¥ 721,
plasminogen DD ThH D LESN D, EB
Il &RULIL 5 s &hiz AMCHA 45
WCHRRNIC AT 2 FEEE X AE 5 L proac-
tivator ¥ 7z 1% plasminogen D APEE f- X ©
WERAEZ NS, ZoMICE LT Es
T3,




i

£ £

#FE 51319644 EACA %7213 AMCHA #%»
KREHEEL, 2 h b o mPEECEEE
L, 5%, B bCBP LTI EER
RKELED., LhL, 20K E5E N LE
Elclewiz, TUREIER iR+ &, mENO
AMCHA B L HiBAlER & OBfEkd 52
ERHER D 5T AR TEH/NEPEACAR
O AMCHA % #5 L7cia O 2 b I
Wl O i P REE L FUREE R & OBtRIC oW T
W LT,

RIBARR T ) FRRATER L 1%, ERFEO
EIZk~7z X 91 SK-inducing fibrinolysis {2
WY BREHERERI LD THD., LT
von KaullalDo FizE 22 H+ i overall anti-
fibrinolytic activity #3BZEL7cZ &iXi 5. &
KTt 5RO RERIC VT, Bl
HEPETRCH 21D,

AMCHA, EACA o#t5f%, WL LbIC
mH o AMCHA, EACA EiWEA, 7, it
FRATER b M & EAT LT LT Z
EBHAL NI ST,

¥72, BRO X 5, WELE, 4ENT 02
mg/100 ml serum PAF® AMCHA U»EE
L aic b, HUREEAEAY 1 mg/100 ml
serum Y +2Z &5, AMCHA (d44&
RNTOERARRBENER L VR & ATR
Shiz.

2 CEBEIIKBVT, in vitro & in vivo
TOFMBIEROZERE T, 23V AE
N TOIEWER OB & »cild -7, T
bh, MEOPIFLED AMCHA »BEET
B, in vivo 52 Th o 2 BEDHN in
vitro THIZ Z2iHA & D RVHARAER 2R L
7z

I OFBBIERAOZEROER®MBI2 DI,
AMCHA o f#nNaAh, ff 772 I0%0
EEhefi~. ER]| IO © AMCHA %
EACAL Rk DfER &R L2z &, £7EACA
DRI, 53A5, Bz ov Tk McNicol 519

In vitro 3 L O¥ in vivo i3t} B AN E O MR G068 63

DEFFE RS B DT, LLTFO%ERIE AMCHA 72
T 5Tz

AMCHA $54%, 305 2 2 BRIOHF, &,
o AMCHA E#ZJE L. 304557k & g
LT, 2% E» AMCHA o3/
B, ZhRE~HEkShIccw L Bbhd. R
R CRBEED SOV TR SN 57223,
Ao AMCHA 1g 2#ELIcHe, BE5H6
f ©80%, 1215 TI0% R ~Hrit S h B
ZENHL M 5TV AW, EACAIT ST
%, McNicol 51 1z L hiZ, BF, &, i, FHA
FOMIEL EFICHAHL, LY R~PE SR
%. AMCHA o &7 biT, &, MLMHCH -
LB EHCAH LT B LR EBREh .

5 ©, AMCHA »HfEN~DHT 5L
VW5 Tk MEER X7z A8, invitro E invivo T
DHARENE A ORI o TOEERIEN & 13
BHvoT, ERNETR .

AMCHA 73 k#5056 O 5 038071535
vk AMCHA #5142 X v fuH ofibrinoly-
tic component AFEA L, %D HICHEREN
EER X Y L/NEO AMCHA T, %721,
AMCHA #5-1c X Y fuH @ inhibitor A3880
LT AMCHA 0o ERED TV H7cd D2
SNEZFNHBHD, 1 fibrinolytic compo-
nentOEENT OV TR

AMCHA #:54% @ euglobulin fraction T
BHERPERE LR L Cv e, 20T LR
euglobulin fraction 1 fibrinolytic component,
4+ t, proactivator F7-1% plasminogen 73
B LT3 Z L &R LTV 5. Proactivator 23
Wb+ % Dp», plasminogen 2335 DA,
BB CETEEOHLSZOMNE, HTHERFTH
55, AMCHA #h5iz X v proactivator A3,
YFBECHREREMT B bOICLELDD
WgEnd 5. WHGICXIIE, HFBRROBEIC
AMCHA #1517z L Z % proactivator D&
R R T,

AMCHA o#5iz X » TifiH @ fibrinolytic
component 235 Z LITHAL NICT o7z
<k, AMCHA Y zi{ERAL TR &Y
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D2 0ELF, Bb, AMCHA #hopikwd
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EOVTRHAR TSI L 57228,
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NT® X 5 iz fibrinolytic component % Hifi+5
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Influence of proactivators of plasminogen on caseinolysis,
TAMe esterolysis and fibrinolysis

Akikazu Takada
Keio Univarsity, Tokyo, Japan)

(Department of Physiology, School of Medicine,

There were found two kinds of proactivators, A and B, in the human plasma. The
former has a larger molecular weight and the latter has a smaller molecular weight. These

proactivators have high activity to fibrinolysis.

In this paper, the author dealt with the influence of these proactivators on caseinolysis
and TAMe esterolysis, and the relationship between the concentration of proactivators and

their fibrinolytic activities.

Activator, produced from proactivator in sol. A by SK, has no caseinolytic or TAMe
esterolytic activity, that is, activator does not digest casein nor TAMe.

The increasing amounts of proactivator A have no influence on caseinolysis nor TAMe
esterolysis, which are produced in the presence of plasminogen and SK.

The action of inhibitor is the stronger, the more concentrated. It has little influence on

SK-activated fibrinolysis when diluted.

Fibrinolytic activity is in proportion to the amounts of proactivator present in some

range of the concentration.

AL EWT, EHETE - mIicstreptoki-
nase (SK) #nx =& DK% proactivator
Bl LTALE.

BB AR OEMALE & L T urokinase,
tissue activators, SK 2345 Tv 30D, =
hoOfEfMER L LTk, SK /8 proactivator
% activator L+ 5% # & b, urokinase,
tissue activators i plasminogen # plasmin iz
T5LEXBhTW5. Zhid Miillertz 523

(J. Physiol. Soc. Japan (1966) 28, 65-73)

DERDE 5 BEFICESLLDOTH 5.

A% bovine plasminogen X SK i Xk D iZ
LA EEMHEER v A, WbEO  human
euglobulin % fn% % LR IEHELEN S, Th
% human euglobulin O HIZEHET B  proacti-
vator »8 SK i€ XY activator & 7Y, =0
activator 7% bovine plasminogen % plasmin |z
TH LA

P> THIEFR D scheme r L TEY,

proactivator (present in blood, tissue secretions)

SK, anoxia, stress—

activator (present in tissues, secretions, urokinase)

plasminogen——— plasmin

fibrinogen, fibrin, casein, TAMe——breakdown products

* BICHEBRFE R HE
(PEAndl4E 1 B11E 24

IDESBLOREZLNTVS.
— AR TR S 2 I & Y, Cohly
54 3 I 18 Robbins 596 X % |z plasminogen



= SR #3815 plasminogen proactivator
6 A 0RRE D21 VIR, = AT AN D

DFALCH L CENREZISA L & 5 Lvighx
Wi - THere. Halhic X v ifbshi
plasminogen 43+ £89,000=£1,500% % > 23,
Zhix SK iz X v plasmin iz convert &i,
casein £ & NMET 5. Z 0 Xk H fifbahiz
plasminogen ¢ preparation % proactivator %
STV BLEELIRL . LKA 5 Tplasmi-
nogen B SK (2 i L T plasmin (o)
DTEBCPECIBLXHFRYURE - TR,

#F 7, 1% sephadex gel filtration & fibrin
plate ¥, clotlysis #:% fivC, EH AmSEic
% plasminogen free ¢ proactivator 2RfE{ET
5k %Eﬁﬁ)&)fc7>8)9>1°)11312>13). Z DFRX T
casein 7yfi#, ester 43#RIZ 81T % proactivator O
#E|, proactivator, inhibitor ¢ JEE b SvsTEM:
EDORERER~S.

A HLHE

NS A AR S0 v Mg e

R L.
~ Fibrinogen X Armour Laboratory @ Cohn
@ fraction 1, thrombin 3SR SH
DRFA L= EY (4) BHALE.

SK % Lederle Laboratory ¢ Varidase % {i
HALz.

Casein /& Hammarsten ¢ casein %, TAMe
(tosylarginine methylester) 1% 3 » 7 7 — 4 Ll
FEHFASoREEEA L.

Sephadex X A. B Pharmacia ¢ Sephadex

G-200 ZEEH L.
© Buffer Iz oW CRAREEOWICERT 5.

REF %

Sephadex gel filtration

Flodin 590 ks —HZEE L TH 2. &
H Sephadex G-200 % 7&EA DIz AN CT—EA
THE LT swelling &4, Zhzrziw
7z Biichner own — M3, kW TZ ¥
1/10 N HCl, Ak (it 7z 3 %), O
1/10 N NaOH, &k (hikiciz532) ©#
v, e Tris buffer (1/10 M Tris-HC],

pH 8.0) —cfafni 5.

MNEE 2 cm, ' E& 80cm 0p T LEFITHET
B0 gel oW, KEILSM TS, #7450
dimension 1X 2X60cm THB. TIICHEMD
L sample Z‘f;@{ L, % 4.5ml % automatic
fraction collector T »LIEDERRICH 2.

Fibrinolysis gD

£- effluent 0.9 ml |z 500 unit/ml (0.99% NaCl
icend) SK 01ml %0z, 37°C 1049
incubate L7z. Z @ activated solution 0.2 ml
{Z 0.4ml ®» 1/15 M phosphate saline buffer
(pH 7.4) L 0.339% fibrinogen ¥ (0.9% NaCl
wemd) 03ml Zhnx CEFIL, ZihE 0.05
ml @ 100 unit/ml thrombin #Jix 3= iz &
DEEE S, T 3TC ofERMI AR,

- clot DSERVRIRZ OB E 4 TRl o7z,

Z DR (47) D%k T proactivator activity
ZRI L.

Fibrin plate #:i% Lassen!® oSSR %
Fele. ZOURERE 3 gt FET 5
plasmin BicHFILTRkE RS,

Caseinolysis JH|ES

Hammarsten ¢ casein 3 Norman'® @ 5k
ko THifb L. =@ 4.0g 2% T0ml o
borate saline buffer (pH 7.4) iR <<EH LK
NBHWMEL, R\ T 0.25 ml N-NaOH/g casein
ZMZ T casein ZF FY valEr+5. 2o
W& K304y stirrer THE#L, 1N-NaOH <
pH 74 iz adjust +5%. kKT borate saline
buffer # Nz FEZ524IC 100ml 2+ 5. 1ml
D 49 casein solution |z effluent, %7t
effluent » mixture 0.1ml #MMz, Z Hhic
10,000 unit/ml SK @ 0.1ml %z T 37°C ©
3043f8 incubate + %, 30434412 10% trichlor-
acetic acid solution @ 3ml iz TR Z 1k
W, 4°C t—%KKE, A 3000 rpm 1043E R
L C k3% % modified Folin’s methodl” T 5 <
% 5 tyrosine equivalent @ YEEEZHIE Lz,

Tyrosine equivalent &

0.6 ml @ sample i€ 2ml O 77 Y FHREK
* Iz, 104#ic Folin mEIK 0.2ml %z
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DEFL
5. T OEETR & ERIC3055H
WEL, 750mp icBif 5%
BBl AaicliE L.

[FIEIC tyrosine PA¥E D IEHE
BEEY, T hd b Bl
#{ER L, sample & £ 15
tyrosine equivalent % &L
7c.

TAMe esterolysis H|5E1®

1ml ®» TAMe, 2.5ml Tris
buffer (0.1 M pH 9.0) & 0.5ml
SK (10,000 unit/ml) * 7z 1%
control & L-C 0.5ml Z&K %

g

)

3

ptical density (x10
[o2]
3

[ysed are§o (mm?)

o]
8

HEA YR, = AT A RAND BB o7

@
o

protein distribution !

[01]
o

8
reciprocal of lysis time (x103)

reciprocal of

lysis tlme/\_\

1

n
o

BFIL, 37°CT 5 4y incubate
T5. 1ml @ effluent Fj- i
Z O mxiture % 2 AKDORERS
(—FHix SK #&74, uiikz
Eie, TODfllicix TAMe, Tris
buffer 23 A > Tw3) whix,
1ml % F CRZDRABWEI D
EYH L, 1ml @ formaldehyde (37% formalde-
hyde, pH 8.0 iz adjust LTh 3) oz B
BELSES. %Y ORAIKITISSE 37C T
incubate L, #mD#% 1ml #: v LT, [k
iZ 1ml o formaldehyde izfiz %.

Zh b @ sample 13 0.2ml ¢ 0.019 phenol
red % & ¢ 0.02 NNaOH cEEL, K&#E
te sample | kY % & 17z alkali 434 SK #%
Aelcbno akali F25E LB, Z03%
FASHREME S 72 ® micromole b L TH
bliz.

EHED

% effluent o> BHE @ I 7 1% modified
Folin's method iz J » 7z '

¥ e

1) Proactivator o 4y
F 1 50mg o &M mIE % 1ml Tris
buffer IZ&» L, ik gel filtration L7z 3
D TH 5. Effluent O£ fraction 0 EHEE,
lysis time o> %k, heated plate [ o lysis

~CF

20
tube number
Fig. 1.

15 25

Elution pattern of 50 mg dried human plasma through Sephadex
G-200, 2 x60 cm

Eluant : Tris-HCI (pH 8.0), each 5ml taken.

Ordinate indicates (1) optical density representing protein concentra-
tion, (2) reciprocal of lysis time, (3) lysed area on heated plate, which
means the presence of plasmin.

area % plot LI2bDORRFLTHB.

EH® peak i Flodin® of~<Twv53X 5
{CHTA> 5 macroglobulin, fibrinogen, lipoprotein
D1, r-globulin @, albumin diL 3 oIz
bhhsd, ZLUTEY ® Lc—3 L T heated
plate iz lysis H375 v %3, standard plate iz lysis
D ¥ % fraction 735 H i 5. Heated plate iz i
plasminogen W& Eh TV 7/ v @O T, heated
plate i lysis # R.7c\vZ &% (effluent+SK)
iz X v plasmin 233k c3k7 v, Bl effluent
H1iz plasminogen D\ Z & ERT. L L
standard plate iz lysis ® % % Z & 1% (effluent+
SK) 7 standard plate H1¢> plasminogen %
plasmin |z L7z, Bi® effluent Hiz SK iz &
Y plasminogen #% plasmin 5 3E-F, pro-
activator PH 2 Z & EEKRT 5. bH5HA SK
DHTY effluent DA TE lysis ITRONE
. % 1% standard plate ¢ lysis area
DV Iz clot lysis DS pattern E5RLThH
SRE{FEALTHS.

— 5% 2, #30UDMHE, AL B-globulin o
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B4y —%% LT heated plate {2 § lysis D dH %
peak »Eohs. ERULML, ZOFIT
(SK +-effluent) iz X v plasmin 23MEpLEhiz,
Bt effluent Hjz plasminogen BH3Z L%
Tt ZHL X Z 0% 10 peak ICHEET S
proactivator % proactivator A k &fHiF, %52
@ peak {Z E{E$ % proactivator % proactivator
B L &4F1F721012), = 0 proactivator ¢ pattern
i% plasma #FWR LT pH 5.2 CEBLWL T
% LTegED euglobulin THRRTH » 7.

2)‘ £ fraction ® casein 4yf#, ester 43fR
YER '

—7 SK DO fFEfETIC caseinolytic, esterolytic
action #;x¥ fraction # R 37¥»iC, 500mg
OEHEMAFZ RS LTV % Sephadex G-200
#EL, Bbh4 fraction @ caseinolytic,
esterolytic activity ZRL7Z2bONBE2XTH
3.

Fraction No. 30 #HU[MZHE activity & iz

protein
101 - distribution
>
@
o«
@
©
.gw-
=
Q.
o

15 20 25

Fig. 2.

Elution pattern of 500 mg dried human plasma through Sephadex

gel, 2 x60cm

Ordinate indicates (1) optical density representing protein concentration,
(2) lysed area on heated plate, (3) liberated tyrosine equivalents (in
case of caseinolysis), (4) liberated carboxy radicals (in case of TAMe

esterolysis) of each fraction respectively.

The pattern plotting the lysed area of each fraction is tentatively
named plasminogen, as it is considered to represent the amounts of

plasminogen which are present in each fraction.

_ BERwmg s H‘ % plasiminogen proactivator
DERLLZOH LS Virlk, =ATFNGRNOHE

- —o@ peak R LTV 5. Zhid heated plate

F©#~jz plasminogen ¢ peak & —E¥ 5.

% 7z fraction No. 15~20]z i fibrinolysis {
2R A EF % & > proactivator 237FFET 5 23,
T DEATIC L casein AR, ester S fEDOIER
Bonho7k. b, SKick ¥ vwbwwsd
proactivator A X W{EB N7z activator (CiF 2
neDEREEVEEZONRD.

3) Casein 4yfE L #AVATE M @ elution pattern

R DER

% 2 it plasminogen D#P4y% elution pa-
ttern TEIRLIELDTH -7, H3HIiE
clot lysis T~ MEAIEN (Zh2iFEL LT
fE+ % proactivator i X5 Z & X iR TONR
%) L& casein EOBBRIRFLTH 5.

Casein 43f#i¥ plasminogen @ peak C—%
+ %0 plasminogen X v SK TiEHibEn
7z plasmin iz L 3 L Ex BB (ZHhIEOVT
Lig s+ 3). # - TH 3 ik proactivator
@ pattern & plasminogen ¥
721% plasmin @ pattern %R
ThoLEZDLNLS.

= %2}

gE,g :_'.": Z ¢ proactivator O pattern

—g' § ‘é B 1Ko peak 232 7%
Eé > 2 vz b, %7 plasminogen O}
S 2 43z —F LT inhibitor %R
i—>3 3 L, $£5THE 1K pattern

oS h 5%, 2 O peak
PELA BV L EOBEMERT
- ‘

o
LysedQred (mm2)

o

o

HOO

—Nodo

Proactivator O JEEE L BAATE

30 35
Tube number

e offRE, plasmaffk& sy
H L7z effluent & v7e8Ha
&, inhibitor #[R&FELTH S
euglobulin % 43 L7z effluent
ERCIEE & Tl R,

% 3RICEE N5 pattern &3
%M%5&%25n6.%01
F ¥ plasminogen % &% TR
JEM: % 753 fraction No. 11~
173 % 2%, = h % proactivator
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A DB%Eir 1T Sol. A L&,

¥ 7= casein 43fE D peak fffir® fraction No.
22~28% % plasminogen *H&LE <L Zd (I
% proactivator B 3, &%) & LT Sol. B &4
1, Zho e xOBETHIRLT, TORK
RIEEE LD Nk

#13% Sol. A, Sol. B offRikL S
IC3i) % lysistime Z/RLTHDTHS.

Sol. A DEAITFEIEH D lysis time B
o FRT B> TRECELL LTS
», Sol.B ofaidie LA 2 EHR, 5K
DI BRI L D ISR . Z i inhibitor 23
Sol. B ot fEL, BEMEVEIIEM =

ﬁ{fﬁ:if“ 1730 40 33515 plasminogen proactivator 69
B L ED €L VIR,

= AT RO BB

LAERERCD, BENEL 1D EAEE
HEdbobbLTHkaDTEECY, LEXZ,
euglobulin ® effluent {z->v~T Sol. B %#{EDY
FEDBRTE (TR 7205 SE Sol. A 0
HLRUWENE VL OR, EEREY. 2
O#RIC inhibitor DOIERILIREE M E CRECIER
K hOhbN TR S & ExNE, EI”D
pattrn 3% { SRS L Bbh 5.
4) Casein 43##12 3 X iF -+ proactivator A D

%

Femic v Tl 7z < flifl L 7z plasmino-
gen M SK 2k v plasmin L72b, Zhi
casein #3ET B L5 Z LiX, casein LRI

(o)
=
g -
= 100- -Ioo(,,{E
R . . [
2801 fibrinolysis inhibitien 802
=
= 60 60 >
o
g 2
540 . \ 40’2
8:6 20l s cosemolysus . _205
) SOLA . sol.B SN

25

Fraction number

Fig. 3.
Elution pattern of 500 mg dried human plasma through Sephadex gel, 2 x 60 cm.
Solid line shows a curve representing reciprocal of lysis time. Dotted line shows caseinolytic
activity of each fraction measured by tyrosine equivalents liberated.
Effluent of fraction No. 11~17 were collected in one tube and called Sol. A, as it was
considered to contain proactivator A (This portion showed no caseinolytic activity.).
Effluent of fraction No. 22~28 were collected as well and called Sol. B, as it contained
proactivator B.

Table 1.
The column of Sol. A or Sol. B shows the volume (m!) of Sol. A or Sol. B.
conc. of conc. of
Sol. A Sol. B conc. of eug.
e N, e e
sol. A buffer lysis time  Sol. B buffer lysis time Sol. B buffer lysis time
0.5 0 1 18 19905 0 220 27 27 05 O 100 10
0.25 0.25 200 200 200 0.25 0.25 18 19 24 025 0.25 15 15
0.1 0.4 36 297 327 0.1 0.4 200 24 20 0.1 0.4 18 18’
10 % 10 % 10 %
0.5 0 56/ 50 64 05 O 260 34 3 05 0 43 50
0.25 0.25 150’ 2067 230" 0.25 0.25 45 50 51’ 0.25 0.25 1307 1507
01 04 (=) (=) (=) 010 04 (=) (=) (=) 01 04 (=) (=)



ﬁ{fﬁ,ﬁf“ f@I 50z 331 5 plasminogen proactivator’

70 i BRLZOH A VIR,

¥1F % proactivator ¢ 75xE| %ﬁ?ﬁﬁj g5,
Sol. A (F4MTREDODARE OV EL
Pro. A 2 LTHRLTHB) % proactivator JK
& LTHVv, Sol. B (M Tix Pro. B) % plasmi-
nogen JE& L THWT, —EE® plasminogen
1288 4 iz s/T & 5 758 2 O JEEE dproactivator

O (u molem)

(o]
[AV]

tyrosine equivalent
O
o
*
[ ]
(]
[ ]
[}

liberated acid (moles)

proA 0 0l 02 03 04 05
proB 05 05 05 05 05 05

Fig. 4.
The influence of the amounts of proactivator A on
caseinolysis.
Abscissa indicates the volume of Sol. A and Sol. B
in ml. The term, Pro. A and Pro. B, is used instead
- of Sol. A and Sol. B in order to show the composition
of the solution clearly.

= AT VSR D B

A EINZ 72H50 casein SROERE LB,
%4 FicoR T casein S3f3NZ 7z proac-
tivator DEIC & - TiE & A EREBERZIT RV,
it casein 43fEIL proactivator DIELEIT
EERTH S,

5) Ester/yfi#iz 33 1J % proactivator A g8

104
8..
6
V.
‘4 T . ) . ) .
2.
proA 0 002 004 006 008 oI
proB o1 o1 ol ol ol ol
Fig. 5.

The influence of the amounts of proactivator A on
TAMe esterolysis.

Abscissa indicates the volume (ml) of Sol. A and Sol.

B as in Fig. 4.
. L]
L]
¢« o *
X
X
x %

o
o
P29
£
= 50¢
N
2 40f
Y
° 30t R
O °
(8}
o 20t
= ° X
Q L X
2 10 .«
¥—t
0.05 ol

015 02 025 03 035 0.4 045 05

Concentration of Sol.AandB

" Fig. 6.
The fibrinolytic activity of the Sol. A and Sol. B.

x % shows the volume (ml) of Sol. A,

+ « shows the volume (ml) of Sol. B

The final volume was made constant by adding an appropriate volume of the buffer.
Sol. A and Sol. B used in this experiment are five times as diluted Sol. A and Sol. B as
obtained from the effluent of 500 mg dried human plasma,

A
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Ester 4f#ic 31 B proactivator D E[ % L &
Nfr. H5MICRT &5 mEIRIIC Sol. A B—
ERD Sol. B 12Nz ester & E L.

% 5 [ ester SfEICBVT%  proactivator
X casein HEDOPALE LB EALERE
Bz TwRwZ EERLTVS.

6) Clot lysis iz %}3 5 proactivator A, B @
-2

BE L IO ICICE v T proactivator E
% proactivator ¢ elution patten DOEHFE%E b
S TR, LV HERREL T2,

Bz 3% 1 Mo lysis time O D curve O
E#EE b -T2 o plasma Hi2 & % 1 5 proacti-
vator ZRTHOL LTV 5. ‘

L% LZ izt inhibitor, plasminogen %o
ERAbEZEZREELEVL, T lysis time
WHPIFAET B proactivator BICHHIT 50 &
L bARARIERE L.

H1IRIT Lcfn<, Sol. B FIRTE
inhibitor DEEE 5 17 5O T, 5 EHIREEE
HLz. 5/EHRo Sol. A 8L Sol. B &
6D L 5 PR TRIGRICMA, BATENE
LB

% 6 FizskTin<, poractivator A, B #ix
BB B L ARIEE R b 0. RO
64, H5 MDA L& 5T proacti-
vator A DOFELEN fibrinolysis (22 B i {E H
FT5ZLEFRL TV 5. Proactivator A #§i
proactivator @ J % &¥e7%, proactivator B &
IZ i3 fiz plasminogen, inhibitor £33 & £ %
DT, THRH5OERIzZ OV TRERICB VT
BIB5.

=&
"

EILI

Plasminogen ®#fifkiz iz DEAE-cellulose %
Sephadex # fj\v 7= Cohly and Shulman® 3,
DL, ZhIZ#HEE L, immunoelectrophoresis#
HAv, flifk &7z plasminogen © 7 I/ EBRHERL
DOWFF2IC & THEA 72 Robbins 550 0f-EE2H
%. L7 L proactivator D438k D II4EL %
v, Mi#g2fA% f\v T proactivator & H#Eim L7

FVAMRIE & it 5 plasminogen proactivator n
RELDN LA VIR, =ATAGIREANOHE

WEE2, 3530, IhbLHENBLOT
17292, —J plasminogen A3E#E SK 1z Xk
Y casein #4335 &\ 5 AT R &, proactivator
DHEELIIEDLIICHEFESEH 5THHS
.
RIEOE 1 IRISRICBT S SK 0BTH
3. IbE2, E3XD casein 43fEiE final i
sample 1m! {3} L T SK 1,000 units % v T
»%. SK 500 units DATF TiXig & A ERRN
bobhisy. —HREEMER final 12 10 units
D SK THR4FEHET%. Bl proactivator (%
R HED SK THERLENE ERH> T LT
»%. FEDOE 2 Xcasein 43f# 1T 1 proactivator
BULELCSLVEWSHZ 2 ThB. Caseingy
## < plasmin {H1E% R 3R D 123 v~T proacti-
vator iH - ThAELTHIVDTHAH. fE
- T Cohly % Robbins & ¢ 373 X proactivator
RiRZ BT LHBHBREPOTE VD,

Proactivator (IFRRICEEREL DO THB L E
263, EHIZALDOZ LEBELTRD
X5 BRGEIREEL 5B, BIb casein 4
e K& o SK 7 E # plasminogen %
plasmin (335, E£BARTEHPED SK 1
proactivator #% activator & L, Z ¢ activator
7% plasminogen % plasmin (3%, EBRHE
O m#EF o plasminogen 1% SK iz X iz A
LiE b s, KED SK (sample 1ml
skl 10,000 units SK % iml) % fnxz T
incubate L Zh % fibrin plate [z < & fibri-
nolysis # A%, Z®Z LiX plasminogen H{&
i SKIZ RS LEEC S, &K RIELRVWbI T
vz & ERT. i

wFERhiz® X clot lysis ¢k fibrin net work
PEBELICEZZLBRGOKERTHB DI
%fL, casein 43f#ETi% peptide bond 23801
T, tyrosine radical 7% free 2725 DA T
HBELCIPBIVBEOLELD D.

—7J5 activator €% L Tix Markus and
Werkheiser®3 SK 73 proactivator & complex
Z{ED activator1 L7z, SK % plasminogen
¥ 723 plasmin & complex #%{EDY activator
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IeksnrlzE T3, £z DeRenzon §x
SK 7% plasminogen ¥ complex #{EY [z D
SFEOTNCHEY T 555 FRE b - complex &
FEY, Zhd activator OfEfiZ boL LTV
3. BEOHFERZNODOEXFOERERD
b0 TR, B EROFFELSH L L
nivas, ki AfmdERici proactivator
BdHY, TNPRBCERLTY3 ST L
FHARIELDOTHB.

YRIZ proactivator DEEBDRIETH 55, =
F BT RO Mg o plasminogen 25 SK 0 &A%
Wz 7y SK iz human euglobulin %z T
% clot lysis test TiXiE & A EIEHEREST,

- Z T proactivator ¥ 721X proactivator #R4E
PRI LIBEO %, BCRIEEE L RTZ L &
FKHRLEZY., 20z & EEIcF 4y Dplasmino-
gen OIFFET BRI, MHIETEEIE sample
? proactivator DEIC & ¥, plasminogen ® %4
TRHEVRAMEAZ bR I LERLTY
%, —J5 inhibitor OEF i3 B DK\ IREE X
L RV AR B ORISR,
sample DEWEERDH VL LVHHCIE, 2 O
sample MR ERIEMIXTETET 5 proactivator
DEIHBIT B EEX T IV,

Z @ Z & 1X Sephabex 0 effluent M5 lysis
time @f%x plot L7z curve DEHIC X -
T proactivator activity RT3 L v 5 Hk
DOFYEERT LD LEL Hh 5220,

Inhibitor DREE & EH O BB ORI 3 T
. MacFarlane 2 DA D BRBEICHR
BEHCTw 52329, ZoHHE LT plasmin-
antiplasmin complex RFRiz X v B4, plasma
HIEFE I fibrinolytic | sensitive 70 fRBBIZ 78 3
LT3, L LZh Tz plasma Hic
inhibitor 23FLE L TV % & v 5 R & iR sk
I, EEOHE T inhibitor EFFRICE VA
HWICEOERERT 5 L LT, s s
EBHECHAEEZ b0 L EL T3,

& Ed

1) Afdgs2> 5 plasminogen %<& ¥ 72\

proactivator A &, Sephadex gel filtration T
plasminogen & @] UFTiC peak % % - proac-
tivator B & % 4yBk sk 7.

2) Proactivotor A » 5 SK it X W {Ebh

‘7= activator X, casein, TAMe, plasminogen
free fibrin % & bICHE L.

3) Sephadex gel filtration (G-200) D pattern
TiX casein, TAMe 43fE® peak (T—-oL»
7.4, heated plate i3T5 lysis TL BN
plasminogen ¢ peak »—E ¥ 5.

4) Casein, TAMe 43f#iz % proactivator A
B AERBEEZ .

5) AmigEHi o> inhibitor ZREESHE T LA
HICZ OERAEHRD 52, BEMEVIRE T
REAMEERETRSC.

6) Clot lysis TLU b _7HIAEM, 5
EERNIZBVTIE, FfET 5 proactivator D&
Ic X W% Y, plasminogen, inhibitor (X}EE
DIRCEFHTIIE LA SR L.

WRAFHEE, FARAR, MR AR O HiE
o, W, WCeEBEE, REERO fiEEy
B LET.
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WA« DEI OEFAXER L, KiE#Eic
L2, rOMBEvERE B A U 5 1EEE
AR REE LCERY T o, TORMEBIREK
DNRESREE RN B B Y X < B RHG LT
R L, BENSTEHRHA O 88 & 4
Ui ote. ¥ER2BEIeLBRNLH T
BLELSHENERTHOY R, K[MEHED
BELTELB &, FOIEHMTIERL, BOE
BT LIGEREOEN b ERHA b LTS
ste. MLEDTESE, 35 X0 Brannstrom O SHH
B, ZE ST EVRNEK X AR EIZ Tomes R
DIKG DI X BN EOBEIR L D—A
LHERHISE DM, TRTOBE OB OEE L Z
Lrbh, BRIV ZOEIRTH 5 Tomes
AP EIR R L LTI b0 L ER B, -

2. KEREMRERR /1 IRBICHT DR

BAORE

RINEE  BEAEF - LHBET (BIkE 24
)

O KIMB BRI 2K © BUNERE & BIA
L, FAEE bR 2 o0 g sk B ek A

A1 7 RERFUCKT 5 BREAIO BB NI

Ether fEy T cjfio lateral gyrus i & FEH
L Flaxedil e L AR & 1778\, &
0, FEIRALICIT xylocaine % 7540845 L, ether
DEENE S METH E Tl 2IEHLL R - 7o,
KB RN 0.5 mm DN 1 ¢ AT O
T ABBEF 2 A L, KBEBIIRD S &
BRELEE L=, VTR barbiturate & ether
T¥ % . Hexobarbital sodium % %\ 3 pentobar-
bital sodium % 2~10 mg/kg HiETBHE, AR

1 7 WERE N ESHFEHRC— Btk Wi R+
HFLEEAEERLRVEERD O, KED
EHTETNTCAS 7 HEOHEER L. &
I K L, ether % 2.5% % 5\ % 5 % Ringer %
Wk LT 4~8ec T B L, A1 7 REHE
BB LRV LSS -7, B oBEERRT
TEBED ST ROTAAL 2O A T 2
F L% BB L, barbiturate, ether WWFhoOBA .
EHTETE B TH OB ARE W IR eb o
T2, 220D AL 7 BERIIIC D& RIEE
HIBIRE & J8-X =23, barbiturate OE:EFIHET
XAEBOERZR bhich otz L L, KEESH
TEHEBIC R o < HARFED bhie.

W & LT, BRFEERT barbiturate ik X
> CUL KM B SRR A -2 7 B O —iSkk{R
ERRD BB, ThicK L ether TII B
ERAOBALAR bR EIcER Licy.

. BIRRBBEO7 FN ) v ERBMEICRIF
4 Catt & '

BEEE (BICRHE 1AM = (REZk
KEE 2 1 78)

PAREA BT Ca™ BB ER TH
5. Ca*™ OEREFE & U CHE# &3 0wk
BRiclT A7 €53 ) VO output kL E
SEENRD BN, EFENLTEHIIRLERS ERE
27\ FRMHEER D BO T 2T A a ) vilE
WEEEAT 5 b0, Catt H Nat svdito
Eh L TWigLs.

AERBCRTEFAL Y vRH LA 2 — L%
iontophoretic I M S ARICTEA ¢ THRET S
BT =) VES, DSz — LB R
BRL T, FIRZEREORZHAME D Catr
BEOELTED I SRELNE TN, ThF
Ao ) VERCR, ETIER Ringer i (Catt
B 1.8 mM) rRCEIE L, RICHEERIC X » CHMA
WewAKH Lo v A Ringer Wic Lk B ZEL
BEML, W A IS Ringer Wb &L
T, BIERHOBMICIT B FETENDI.



i}

R Cat Y E®DE, TFA=
Y VEAMIIRAKL, 018mM Ca Ringer T
WIEHE D 150% el > fz. A3z — VERMIC
DWTHIRIERBEREE RS, bbbk
v 7 & Ringer Wb CRIERRSABREDO 7 €F 1 2
D VRRZHE A M T A, Catt BEOHALELD
i, TORZEOHATABCIS.

0.18mM LIFo Ca*t R -CILEDORZHE
BHLEHORT s L bhaDT, 7€
F 2 Y VO spontaneous release 1T & - THiFE
HEOFENFRL DI D AREMEYH 5 .

Z DRI SERM AR BT B 7 w5712
VIO LD ABY T kF ) vk Ca L
@ competition ¢ LTEZE L.

§. A ROLERENEORCHEEHRICHTD
BERZOHE

REEE - @IEE (BRKE 2 4H)

WEEEA = DN OIEEE X b OFO MR %
FEL, ChicT 2BARZOHRIPIEI R
To. T, BEIRAMEO RO R X OSKBRE) R
ERRNE#TE I .

1. EHRMEMEE T CRERKT A (520:+Ny)
DR AL X - T8 Hlic I8 \ T EMREIEE) DI
W, 7 e s EIR I . JIEIRh I
I 38 & B IR A O ERE O E W e B A KB
FTAHEEA R Lic. Ll ol Rk makah
ROV X - TRECEFH IS, IbIT, i
QITEBNRIF A I By, F ORI ML,
BEOFLESEVEREIND L oS,

2. BREERT CRESR & R T 4TI,
Flaxedil c#)4y % JEML L, SREIFERIC X T
hypoxiafs D BB & kI3 5 &, X bichypoxia
T X AT R B . M, MR
T eI ERR T 0 T, AR X 5T
hypoxia ORPEILHIE L, JTLESEIELE I NS
iz /e %5 . L L hypoxia OBiia o0 BERR wit
DIEBHEINC LT - TRAEMR O — B Sl 5E
TTBBA135%.

3. AT hypoxia i X Bkt
JEE) DA IO R E R KA AR T, SEVIRIA
OB, BEIREDRMRIC X - T#REE &
3. ThoDONERSBEOTLEMNRI IR
E#T5.

& # , 75

4. ThHOME L D hypoxia o OEERE
MREE DL E ETHETFE LTKRD S D23
2 bhs. a) FEEITERT L LT hypoxia &
X BHENRG S, hypoxia By mE LR %A L
TOREARIA ST, M 543 5 hypoxia
DOEHEER, b) EEHIHIET & LT hypoxia B
@ hyperventilation & X 2 LI &I HiK~ D "k
KMt (m#E Peop {EF, MRS DH
), B AARDIEBY A X B F AR X D O
AR~ DI R D30,

5 FESBETRICHTIHESOHE

EREA « SWBUA - % £ (BREKR®E1
A7) ’

FRIRIICER ST B BRI o\WC, Mk
VIR Dz b Warburg (B X » T, £0%)
REWF L TR, BHROERL I LD B0
DEREH L LT, ERFKEOTELAVTER
T o2,

Nytrogen-mustard & LT endoxan ¥ 5mg/
dl, 50 mg/dl CIIMEHHBCHE L izLAE
ERERE A, 500 mg/dl CHEDOIIHE R
kD

Nytrogen—-mustard D4 AL LB B b
iEErbliifkO—@TdH % ethylenimine R B3
% thio-TEPA %, 0.01mg/dl TH< >3 28
FHE ORI B HEE AR TA, 0.1mg/dl, 1.0
mg/dlTIEXHR & 22 RA RS,

RS & LTCD 8-azaguanine it 1.75 mg/
dl, 17.5mg/dl, 175mg/dl HfREizd A &
HEEARDIT.

VBB A4 E & LC D mitomycin C (1,
0.1 mg/dl, 1.0mg/dl, 10 mg/dl D& &R CX iR
Bleiz b A EERERIT.

Co-protoporphyrin  {1.1.25 mg/dl, 12.5 mg/dl
TR LI LA EERERE v, 125mg/
dl ch Il o@Em 5 hbibhs.

Bk e & LTO testarmon (X 0.25 mg/
dl, 25mg/dl TI& T EERIEEOE D
EE R b s, 25mg/dl Tl THhET
DIFR %R

BEodorr HY oFLE, ABDOELRR
OWT AR B 2 & D R, FRERRD L
H7) oZtE, ABoEAREbEST 58
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5phbhs.

Glucose DHEEIL, #FERAFE-EDEL
REARRILGR, Z0 2 Lk FEABNO
glycogen D3z & 5 glucose DpEH:, NIk
B0 ER AT R BIGR D 7o\ R T £ DI
EEZLND.

§. MIRABICE LIFT DNP (2. 4-Dinitro-
phenol) 0 &8

B %58 gxEa . AR - EN=B.- =
NEB (EEKRE14£H

LA E RE @ uncoupler & LTHISNh T
\»% DNP 2% L ¥R o fifa B e Ras -3 %)
B oWt L. £, LEMROBERIL
Zxi+% DNP of8#8r s 5L, 103°M X3
FCEE R GESR 2R L, ThULoBEET
ik, TOHROWITIBREDREDOD bbh s
Ehbh ot ik, b %FFMmMEYEs YLH
B4y (pH 7.4) TI3% 8.1x107¢ gl /hour/cell @
Qo: BB LA, EFEEBRIC X b uncoupler & L
THEATZLOR D B fz 1075 JHE 1/3%
1073 M DNP 1%, mitotic index D V&4,
Z DEAEE DOWRETERN CEREO LRt -
THid I ot NEEY 1/3x107¢M kREZEL
TR AL, FEARM OB & 3 mitotic index
DWATHEAR A BRI, ZhBDOHEEND,
DNP iz#ifa A s s MI (B85 21)
IO bRIEE (M) 2 —EELBETB L
MHHEE IR, £2 T, dipping method 12 X %
= bFIOF T TR ESWT, SfaE
3% DNP oFELBH LA, bbb
3H-thymidine “C1043-f#® pulse labeling # {77¢
>TC, 107M & 1/3x107*M BX 1/2x10*M
DNP #igrhcHBRERFMICR W THE TS per
cent labeled mitoses HIFE Liz& 5, 10-°M
TISHBEACEL LERR D BRI ieds - fod, B
DX YECEREOCEREECI, MBEHOERM
Loz, SEHOERIZZD bhicas, itk
BMBEECch ok, G Jlix 2 b ILEXHh
oo Gy HlieownwTit, FREBWNAMEAE S
Wi E L, mitotic index DAL R FRET
5L, BDIRVIERIND L D L EEIhE. 4
#, pulse inhibition & &3 < KL AR A
LT, #ilEmofr -1 58880 % IE/Oe

BE Lshidile e,

1. EHLEBRBOBROFHNHR

fEak B-H0EE-RT B BEKRKE
P B A 2 .

B 2 A oD FLTEE A o0 4R V2R B D B VR ROK D B
CHLELLAREL, Lrbhi3LFOLR X
DDLU LAEFEORENTHILLLZ LB L0
Kl £ TCZOFERORBEEEL TLDHED
ISR B EE 24 0 R LI, RIS
DIFIEL LSBT H 5 & Lxilo
fo. MEHERE OBNAEYBN LTARSL L, &
BEIEEIIE IRV, =3xAF—FELT
ORFEOLEMNEL L LB o> TR R
e ->TfhoThd. 20208 GHEE DOEE
REREEF O H AN DV TOBETII—E
BECH bbhic.

C DEIRA BB &N b O CREIML 5 5
DD, BB CIIAHLRI I ERBRSFE LT
W BDNEBRIT B0, 3 L0 WBREITBE
BI—Eftbo0orD 3BROMEYE LI
#f, 5EAR, BREARLUKEEEAY Y
2T, ThbORBAEVNREIC IETHELNE
Khiz Vs s L. SR, B, B0
SEORBEET LI IATHS.

EELATHERARMILAT 5T ThB
2, COERCHWLEEORERE (EHED
2g/kg (KE) TIEBEIR,h o7,

EieEA, ERERL SO EOPEKATS
HEEAE—-FOLDL LTHRFETE L, BERL
O TIRHEE & IEE OB D& EE e
BERRITL O LB bhidh . LU
EFECIIBE 0L &2 & BEEOMNRBHET &
LT B, BEAMTE2BHN L FE
LWETRR L. ZOEEEZEOHTNEE T
HBH. COREREN BT TORLER O R
EHOIBTHEATIIRB I E EEH0M LT
FHEATIRISS RS LR bLME L.

LUk BEAR R A A D SRR B D IR i FR A&
O MR Y- LT3 & & ERI T %
bDTH%. '

8. ARERUHA Cornin O{LHEMERICD
T



¥

)]

BHE B -HEOEX-B FF WLUAE 14
)
FDAEBEROEOFHA» BB & 74 2~
A X - TR bR, MRS ECIMEI R
“> cornin |}, E~F v 57 4—, ExDEME
S, IR B % 7 LA &4 FRETA )
T a4 P THHTENEEIN 2. 2D cornin
1t DEAE + /. r— X% 5 4T 3D fraction iz
B, KEEIK LT -~ r< b
ST AL VPRI E TS, BEETR, fi
[Em o b ok Fr. [ 2114, Fr. [, 023146
DT I/ HEb-TED, HANLDG D b DI,
Fr. |, M 236%, Fr. [ »% glycine & Ko
ninhydrin B ARy F 1 DO%RT T &M
ot F¥io, 4B © comin %W T KOH
SR b RNA #5027 vt 24 FERHN
TROBIAER 2187, A cornin % AGCU
DAEDR 7 VA x4 Vb b, kfk R NA-
type O¥IHAR AR, PCA wIyaMEsrEc <
HESFOEY VYRR LA 21 FEDRDEA

TWB. A comin |3 A, G Dfihic inosinic acid

EECEA U,C oY 32y vt gfF
NI BRI, ¥z, BE ALY PCA Wkko <
JRIVAZLRTHBL L. ZTofiic, 7K
M AE S hTuwigwpy ADP, ATP &4
TW3L5Ths.

T HDHEMN b L S5 fglE cornin &
Wi cornin LEMEEDO ML ) Bl o7eb D
THBHA, s et LTiive@< o
XY, amino acid # R 7 VA &4 FdH B0
3 o MRS D b ALY, TS O Sl
—HAMER OB OTIRR W s & b Ebh
5. TR LTh, 4%, BiolilriEdion
B 2 DREROWT b Lbid it h
i Bigue.

. YZMRUBEROBRAMENCRIZTH
Cornin O E

FEE B.HEEE . BRE-B (XS]
L)

KEDEREL 2 b Lz comin © v =ik
LO'7 v bIFAFORBERESS L AEhD
2P -3 XIS T8 %, Dowex 1 FH» 5 24
IR P TTA-RIVIAN. v=2IERT A

£ W 7

u =V, KM 105g/ml @ cornin T
BB L, REREDE, 4413 XU, blastula
w—EHHE PP & T SaXxa, BEHES L
WL, 260mp DRILE 27 7 A7 v —RERT
¥ LI, Ty Mk 2/3 BFUBRL, WA RN
b, comin ¥ LW P HEhLh—EDHICE
YU, ERvEEES R Lot Ui, T oK,
#j comin Xy =f8%k X O° A TR R~
D P ORGAZEEEMEIL, v =00 4 Mg
Jizs L ¢ blastula BT E A KBl L
TWBZ EXVHBH L.

= DIGA Z DA s O 1 > DA
TRl EELbRS.

10. SERRZH, S L7z Cornin EHDE
PEREHICONT

FEH B NETE.FREEH (WILUAE L4
)

AR ARG AR H A e 5 O Tl
W, EOF Mo, FKEAM (O, B, §TF,
W, Bl TR0 AN) BOMEL, HLE
TR RS e sd, Taoa— VESI X
- THIHIRERL L.

v = ZRSIBD SERERTL0 B B, == VR
MR, FOGUDBIEDREBE LR, T
nbWar= v bEEE L, XE & MRS
EDER KR LRI T,

2 A= VO—SEIIBERTHS . REEEK
GO—, HlziExv P 7 r T 4 vEFERT
By, BRIGTILT AT e K@% 7 L2 b—A
B, VA AR, FAAF Y )R- AR
GtThH s .

PRI AR L 240 mpe B b TR/, 260mp
Bl b THALZRL, MERCHELT . BEER
el (FRRRTAERRRAY).

H=SRIFTTA~LY, WTFREVAT A
R ETEAEOTEN LT, FEFORX
ERNT, VoV, YeF, A M VRAES. T
ebb, Btz =videA b vERRD.

AHYE S kBT Tris-buffer, pH 8.0 ¢
Bl BE L, TXCEELoRB &Y~ T.

P RRggs Rl v = SR IR0 Pl S it L
THYZEIRD bRish -, 1, 20ERT
A= RGNS EY [GE L fIAE D, A
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BE, fiar=vXr b h%ﬁ@?’a‘?é)f‘{%gﬁi’(%%bﬁzh
b, TEIMHIE & ST EDE KRG TR T
WHEDTIRR W ETFE L.

1. U =5pPl i RICRIZS Cornin O
——16 mm ciné | L3381

EH B.NEH%. SEHE—B MLUAEL
A1)

N7y =ERWT, 81, B2k LE
514 cornin @ &% 16 mm ciné THEL
7. IEE#KF © 0 SR X, 107 g/ml,
106 g/ml @ cornin EFHCIL, HSEDEL
WEBIENRRD RS, FORRE LT, SREE
DOWHEOER &S, diaster &7 BRI IEE
CENTE Y, B, 5HEDIRALSL S Ok
FELTWS. X, RESFUNGCHETHbR
BT ELHEIRL.

1074 g/ml DEEER I\ LB OB LS
554 C, 10%g/ml k705 & IEW I T BA8
SEURTHIGE D B DB KT B, Fie
cornin /35T O EENCIITEOHE L B XIT LT
W,

Corniniz. X %3 DBIEH 41 5 R LT
CARRIERMUP I BB, THEEOCEEO
BEREOnte & A HE.

12. Cornin OHEREMEZD in vivo &5
DREHICDOT

BAE - FLEE. FRAES (MLUKEL14
)

C AREHERD DR I s I ER 2

FTBHAEYRFF N cornin A~ v ADMEEC Y.
LT, ARicilEEERA R,

GH F~ v ADFLBEEMNE 560 5{E%, ZB
Fwv A ETHEEL, LEME, BEIER
lem WHDOAREIRFBELTL D, cornin 30mg
* 2 AR T 4 ERIEPES L. SERBE 0T
iz 1.82g, XWEREIT 270g, TH - . &
MUTHEF AL B & D S AN D fERER T,
cornin D EEM: A B X3,

BT <, 1905 E#fE#I10H X bcornin 10mg,
11 A HEER G- Ui b DTk, FHIET, BT
EEARE 0.88¢g, XHEEE 2.02g, METIX EEBE
1.70g, xtHasE 2.76g, THhHbh, FERFF ik

RO MELRDILDOEH D, 1 BUNDER
FC cornin OFIBEEMEAEI L. _
FEERT, BrnRBRIE, 57 ~ KR
BLECTTS Z X Hok. TOFEEE LT
cornin D ABWEPYER O 10CTH % MR T
M, ¥ RRAERIGE LS anaphylactic shock 73
#z bhte. Alum U comin # 55 mg, T
fELTFEME L 4 v = VYUF cornin RKE

| IER & DRI CILEE (cornin FEULE M)

CH LI A 2EDIE %788 5 726 C, cornin X
FBEURELE INIEI & B ie. ¥z comning
30mg, 10mg, 1mg %#BE3E, 1HFH~YH
F R BRARE L 0T, SRk Lk
BEOWIRXA BRI -7z, s, 30mg, 10mg
BEAITR, BEEIBRCEREREEX, 57<
¥ 0, RBRISHETS & DFERA30~60523 43,
SRR L v 05 g, ETFHRERZ X -
TIER OB, FERFHOEREYEI5C &3 TE
fo. Liel-T, ThBOERIE cornin D
BETIERC X hiEs b0 EEL bh, Zhukid
1, cornin % in vivo DERIGH LT, B
DI\ RET B EBbh 5.

13. 887 3 /BOKBREABTRICRIZT
-7

ERZEA-BELUB_ - % & BREKE1
4 3)

BERERAGORFRCK L & & DRV HE
THY, EENCER S h 5 &, BASHEEEE
X » amino-acid /3 X %, SEIRA
amino-acid X WX 1T, MEORRES /s
b, NECLGT CTEFE L, energy Hi/s
5.

EELOHETIL, T HO amino-acid v
W, BRI B BB SR BFE LT
WBDT, SENIRRHC RN AR5
#£f& amino-acid OFEAIRE L. ERkHEHI
HERFEROKMFED slice M\, HKEEF
W T BRI AR, £ amino-acid %N
I DE T,

EEsRIEN Warburg |HIRIC & b, FEBATICH
3+ 5 EER T Backer-Summerson Kk X b I
ALz,

%-3°, mono-amino-mono-carbonic acid ¢ L C

pe ¥

N



£

glycine J X alanine % i\, @I 1.0, 5.0,
10.0mM & 3B 0 4B E Lieat, BREERR
MBHIE B EALEREREDE T, X, F
W DRFEA A EEDOEL, AEEOR, R L
Baih rdihote. kic dimethyl FExHT 2
leucine, valine e D\ TER L. ZOBAKREK
REOBFEELIFT EAOD B Z L aMEb
+7-. Mono-amino-dicarbonic acid ‘T3 %aspar-
tic acid, glutamic acid TIIEEFHE D WA A B
ey, AEBOREIBHIE T E A EERDTL
Mote. 0T ik glutamic acid & aspartic acid
1%, GOT-shunt i k b, TCA—cycleiw A b 5%
ZEEWT LD LES . Hic glutamic acid @
BEEMHEIRA L D Bkl L.
¥, BOMBOBE DHBHE Lt D THB
P, W d, aspartic acid, glutamic acid TEg
KB ORMAR DR, Tk, M CILEBEE
& LT glucose & THAINBIR RO H 5
ZEnR b,

14. BHRSHBOMRE & ADRE GO
t B

BB - EEHE - ZHE— . 885 (K
W5 R ER 2 2L 3)

R A DTIE ¥ 723 iR, 458 8 ~12 0
JHHRBY A, T B A2 TE 2, B
TRE D DRSO G2 L. #5RE
5N — L Fb— ANIe, <2AWIRIREET
FERE F Al TABAGL R & St 8 EEMLE (=
YT FIIAEY 257 (HANE) Chdke
Wy 7oL E, 3TEHRELITS
BHF— 2l a—%— QUETF) wLERESEL
Bl ORI E LA RSSHRHEE
(UCA-26, Sony) ¥ 7ciy ¥ — & —MHAETEH
# (ATAC-401, AANE) X WP FEEHRE
SIS (RIS & g O EARBIRY) kot 2o
AR Z v, AT A e VT AAET
FrEg (MI-B, BAEEALM) X5 201 5HH
R cRd iz,

IS DA, SHIEB N> B> SIEH 0O
IHT, HBEAEOHELFIETH - . T,
FIBAEROEREAT, B EE S EZhi
Bz i KIEHINd B A RS btk TEEHE T
TR OREMY (20~30 msec) (%, FIGRE DZEL

7~

v
ol

A

79
THE D FEHID - fehS, EOERDI TR
7 DEME Ui, IRISEBSEE B LML, H
BEPE I E OB ERMERE R L. K6
DRWHAS2 AT, BIBEERES X O
BUEROEOHEIPEL L., chiake LT
BB L, HERRHTIIREGRIEDONI L EDORE
BB T - 7oy, MRFIECIPREHETH
Sl BT, R TIIE & A EFFET
BHEIRS B,

15. %o ERG L ROESBRRGICNTDHE
R RE OB DY EICDT

Bl « hEHE) - SHE— LAA%- A5
B (RWAH 2 40)

Flaxedil JEE){L3D atropine #liEiRwc, &«
DR X DEFR 1.0~2.0 [l FHARISehl#E , B
ETIRIC Y %, ERG %, WO EBESBARIG
%, SAAAEEEARMENET (UCA-26, v =—)
Fhud, 7— 2 —QIEHETIER (ATAC-401
HAXE) TRk, b, 7= 7HESH
[z (CCA-22, v =~) X b MR
B, FORWBARZ vk, 54 ry e F
CaNVETEEE (MI-B BAE AN ks
201 FEFRFIENTCR®D, 4k O RIGE b HEL
7.

KISGEFED 2 M-I - < & v Tk, Bl
M ieb &, ISR E S RBIET TR, B
it h, ZRHCETCHRAL, b, BEDOK
IEDMEBAICIBIAT &, B G BB T BT H
e Hbhic. WROMIEIEMC X %A 2
SRR &, WIBOREE & ORIRIL, I S R
WIS I BT T ot BAIDBEE (10~40
ms) L& (15~55ms) ORI TIL, L
MR T e o T, TABIRIIEERE L, JRIRIY
AL, FIIROMHE DX & X EBRICIT L iEREER
-7, ko 120ms  Tlk, THEROR
ARIEZ DBIRER L, THEUBDOEBRIGHES
TIL, @HEED, COBRRABREI k. K
IS bl B RAER AN bR X BEKOK
IGETCIL, RIGOHRIE & IO S D7 % 6
TEbLTLERERE R £ LT, OBk
i, ERG OFRREDRIGE D & IA\-HI R EHE
THD LRI, Fio, KMRETE, —Kk#EsE
WECENRRD BRI, 2D XSk, KIMEHED



80 ' HH

HEbLR, N DAL E TORERDEH
e nC, RISRECR- 24 bhic.

16. BEHEEGOMEEVICHRICRIZTRE
22T

Fok—B « HEE= - KAEX (AHKKHEL
A H) . '

HWOMEH L WS EEII LARGKIEE &V 5 &
DEEMIEEAERE T EE > Th X, 1TE)D
s 3B K 5 iR & L ORRER
WBIRT 2D THB.

RO RIEA HEET B I E « DHEDR D
b, FxFFO—DL LTCHAR LS T5E
X 0B X B KR O —oDHEL D S
BEIEFEH A OHEDORMIC X - THERL
fo. FOTHRARFCHREFROER L EER S
RS MR R Y, SE—GRE LcinaBie
NHKIZLDOTHSL. =z~ ATHHRAEkK—
jerEiy 320km © EEG, EKG, BREERSY
FoL10MRIEREERER L, TOB by R, BE
SADEEFCHEKE (SELL) 154 & EH
EISH/TH B

DHOETFIR E bisyy, -4~ v & 10804
CFDRAEEAHELE2~AD ST 7 2ERL
Tk B, e PHBROBIMOBERICH D Z L 2%
Db, Lndlor1 2awdulyk LC, 11,
12, ORIV A 7 L OHEOHBE L Roh 5
Bl -t MIBEB YW T AT S Z &
&L, '

ZOEEHEHREOHWREL, KRADFLIC X
BHEE L BB BRI COIHE L, b T
i o PeHBL L BRI iR Bbh .

17. PR XIBGRARCLDISEITHERES
REM

KEME - MEES (AHRE 1 4HE)

v r xR 3 OIERE A EEEME 0.5 mm D
5 AGHHE U R BB ol L, KR ED
REROGER» COFHENEY, 77 AEBHER
BLLEERTHEEL, 77y vErvrAa—
7 ECERERE L CRE L.

FIBEROLI: KB T 1%, MRS HERR L.

Peak latency »3 2.134-0.36 msec D\ Pk
&, peak latency $33.39::0.21 msec D/NX 75

¥ & H

MR f\  CHBSRE e Tt &, Bicke T
RRELBHERENME bhic. BARIGHCOEL
DFHETE A 257 ¢V, SRR
204V TH 7.

RARIGHALL, HWEEH S %2 PO LT
frontal = 6.0 mm, [Erp#E X b lateral i 3.0 mm
DEICD Tz '

Frontal distribution %% % &, BARKIGE L b
B A NIR BB Z WD Lie i B b JEVWHIEII
bl h, BiEERE CRIGHR bRy, BN
SECBMEH L, BEETIXE LA LRGHER
bhichoi-.

Lateral distribution ¢, IEH# L » 2.0mm
DL 3.0mm DL b EIEMERL, 1.0
mm &I 4.0mm Otz 3.0mm DID
% 1/2 OBMETH-T.

Z DEMF AN AHROSmE K<
—F L, FIBERK X > CEEHE ShTw
BIEE D R ETTh T,

HEERY REDER~NHALL D, B
T EHEH HF 2.0 mm OFEX T, BB
# 1.5 mm DS CEMIHER LT, kg
it

LA = & s HEE—B M axon OIEEHE
DFENER OO antidromic spike 2 BEL
D, FETISET R O R E OHERNIR
@ antidromic spike b B EFE 2 bIvs.

DED#ERES LR, Yr iR 3BT 5Hk
BoEHCOWTEE L.

18. WBRETEORERBERE

ITTEMRER - BFERE (AHKKH 1EW)

PR TEBREAIE O SR FHHRE 2, MR
W & BEEH & TR &b 04 BEOENRRDD
N5, XEBRIGCHE > TR BRRE EH
D SR & RO & LB B
I BBERIGOHC RO bR . ORI ERE
RIS & BEE FR e B mechanism 1z X
DRETZLONEHFRTHEMNT, RENEH
thermistor (JE#Z 0.2 mm) % #EHE 1mm O
TROBECIES L, & OBEMEIEEIICHEEES
BURT# 12 3R %, EHER 4 Fy"C 1000 cps
(D. 0.1 msec), 100cps (D. 1 msec) DFHEMPEEI
PEREMERCHE LTS WHET = —



oy

Bz X 5 MR IME DR RE% thermistor “TREEHINIZ
HBIGE L THFz. 1000cps 7.5V BETILBREDHR
EEAEM DR 15V gFE T2 0.1 EHij#%O L
FAIEZ o 7c. BEEAEBAPIBEE X 01255
KEWSDTH D EEL b, M2 vic b
BELERRIIRNNT L BRI O = — LBk
BELTWI40LELAS.

ZhicZ L 100cps JBETIL 75V T 15V
THEBRRE LN 0 < 2 Ve BB
RAVIEED, Pa— LB Z OBARIMETIC
L ARBMED M 5T b D EEZ BRB.

U LEEBR R BRAT M S Mk B4 %
LOTH Y, MK X 5RITHMIRZEL b MR FE
3% LMES R L DT, HEHMCHEE (10
BH) vzl S X 558y
DENT RN, FEFHCBEORE LH LHGED
bt ote. §€- TIEFIRIBZ B B0 HBITE
KFMTOMBEEdE & LTRSS X -
TERINRTHBLD LIRS,

19. REEKSHFORBMBRELLOVICHR
HiEBORE

Kt HeRBE B (BAKREHEG AL

Z OB IERDO A E SHELTHHOD
FERIEAEECHETHLORMERELTE Y,
DWTIRIERS A v 7 A ADIRENE & UTHAKHE
A TR Zbhd &\v 5 & L s %
Bchsb.

¥ FHIRER O R B2 =R 20°C CEE
LIS hikic 10 volt, FEHERR 3 msec DM
— AR E SR ST B DB RE AL
RIS H & BB o te - CHRINBRE R 7 DU HT R
BRAEMECHR Uke. AHENCIL LTH S &
RENMNDFEFLH wave-like 536 spike-like 1= 7
bh, TOHEZERE 34C /oL 33C gpc
BbFEBHE /o b, CCEELT TRk FEL+
5. HIHBEAO TR FTEE & RO EE LR
E

RO ERAEHE 1kg Hicd gDy L xv
AP ES LB R R T 5 &
KB OHELABOMELXETS. 3 b
AFOEREY 5 %% v 72— 2ml 2REEFHH
PR TG U7 BB REME R TR D\ TR 5 & gt
BRI S AT L FRCEREMIED Bh, »

A AT

AT

i 81

DEBRY 200C K TFHET 5 THE L.
ChEERIGOEMDEEN kD5 &, &
HEOBEIIFREMEAROBEELZE L. ¥
U &V RBE OB A SRR BRI B URE X ] &
HTB -7, hkddrbic, THET2DR
Fh b, 2V R—AFEOBEITY LAY
IO X BIREZ OMEINE LT, hBEr
DFEBIARD BN, =—F /N, 72 raFRLAR
L AEHETE RS W TIIEL B bhicli5.

0. ¥43/3xX:0BRBMA

ERETR-EERE - FE B AKERE -
MAZEA (FERSE 1AM

A 27 2RI OMHIERZPE T 51 Yo
T, ¥ T LOEBERENHE»DZHERNEY D -
T, & V7 &= VKRBT ICFE M %2 UTRBEER
W, REGEY), HEX, LERZEENCEET
EH L5517z

L HER 2 B LTS EZENIE RV
T4 HIRER H T 2 fc 6 TE T BIDBREIC X % &

L. 3 SRR oD BEFE VLB v e\~ TR B B T
SHEAR AR, BRI 0 PR i B BISE
FaDHELFMLTH T,

2. Aot EIEIRIEE O £ it ST 63 B L
BALELTE D, TDOXBDOFHHEILT0+£034T
Hoiz.

3. 24 36V % M BUEAR O S5 EIH 13,63,
FRMRNL 1 0B 0 b 005 <, KR 45258
TH-o7.

4. 61, 18R B5c L CRIRICIT B & 5BRiT
FRNR, YRR & b B2 %, BB IEE)
HR A8 4 ~ TI§DHETH » 7.

W, #4275 X I BRI AR T 4k
DOEHELES Y X%, FOMUBRMERCT 5 EEY
RTwaps, 1Hcis\ s GERE T304 #ic Lo
AL o b, WMEOREL, HERIOHE
ARLI, MBS HBICHHEESHBEL, LEVLK
B3 5 2R b,

2. ZBRELOEN

AXF— % BF - -BHZE (BREXE?2
4 3)

RAF = A OIHH B N L CHRIBEMOM:
BEUE L, ErFHeh B0 d B\ ik
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BHRE L, £oUWRIHRoBREMY B
LTHEBE -8 T ORBE R . AbEDHT
¥ B m e O LB A I o4
BB LBRD T 20307 ) ORERHBLL,
F 7S DT 5 B\ LB R B Licg &%
HEE LT HREF VTR, BIRELDRMA B
v — 7 ¥ TOMRIL, L UhOEORTEETS
PEWL S THD.

X BIcHED K EH OIS B IIBIRO L

ATINESY (9 3mm) A FOEDRTS BB
BHECEL, o Eay LTt
DBBBUAEXANCEDL E, PR L>TWD
BB LI iTtns. LR XFHOR
OWFRFLERERTER T Db b
Xl X B ORTREBR £TB LT X & E TRl
HT 5 L BB ) OBRECHS.

C DT & BIOHAIORTR 5 B\ IR EIR 2RI
LB D BB EM ORI H 30 BB LE
DOFTER X O R DR e b diffuse 1
FELTWD. BRI X 5 %IREN b BN
X A BIRER S BEMCIIE LA R HEED
interneuronFF N L CGEKE ST B EE L bh
%. foTH=ADOEHAN TIBIREMC ST
BHERBEM, KR b ETORME, #ifE
&+ pIEEw diffuse 7o R % $ %, spinal cord
P CFHILL O BEERERELE L 50T
vt Ebhs.

92. HEH & E— NMU BEHE & OBR

KARZE (RBAKFRGE) FHETZ RBEAX
1548

BERGOEN, WHcEnTs NMU o)
L, FOWBEHREC X > THEShDHELRMD
LIATHBH, COFRRTIX, ADLETHB
WC—EDGMED S Ll Al Mz icBa, £DH
PR LTS NMU OREBHEENREDOERED
FleamThevwoHEE, TOBLRIEEADYE
ELAREBOBAE LB TUMEESL N E W
5HEEFN.

FOEE, W 0~2.0kes DEFEIN
%, Fhy BT EGONEC X > CTRBIEYE
N 2 I E, REAECESERN 8 mh b
16BN # N~ Liz. & ekt L, Parkinsonismus
DAL, AhOATICR VT ER 8 mRED

% 2 W

WEERL, AMOMING X 3HEDO EREZ£L
HadIe -z, Ff motor neurone disease 3
THMZEED X 5w HiFEEO b 2841k, Tk
B LD ENHEETHENR bR, HEE
DEEREEZERLEELANR bR,

Fie, —HOKHBERINC 2\ TFEHERR
(7) LEHEFE(S)EREHL, S WEEIER
LTHeat LicfEE, Parkinsonismus “Ci% 7-S A& -
OERY, LEOHEREOSEIERERD
. ZO%EE M B motor neurone disease D
it BB AR & e a0 A EED
B HEy, WEITHEEERE OB & TR
LA AR D ERO b B Hk HERI L.

923.D-, L4 a3 vEBY—4, L-7ZA1R3F
FVBY—4D5Y MEREHRICHT AT

BHIFER (ARAKE 2 4:3)

F v FOWRFERBCTHEAL AR, 7
fEo Na g TIEE 7 v P OFEY PR LEREES
W - Cge 5 L3, MEREO 7 v b
DEEFRIRITERER Y b H e T L ORI ED
o e ERTHERRVTT 3/ BEOWRRE
st AIFEORZERB IV 3/ BRIERME
HOEROERYWLIMC LE D & Uiz, EiFsE
RATEIRBRIC 36\ TiL, naive/d8VED @ 5 v M &
FAU 0.001M X »0.3M DEFIc 37z b ascending
& decending series (LT IRERELXHEL, &
1545 6 GBI OABIGIEIE L K & O hakDd
7o, BEABSFHERCRSWTIRERS 7 » 112
o vy 0.1 M NaCl DML EE 100
Ao 0.001M 26 0.3M Fiik 1M @
%5 6 EoMR AT AIRE D 1 Bkl L O10B
DERIE Lz, 1) BIrRRTEREE:. BRE
VLR & AR HER T B A, ORI 6 O
fahttic 0.1 M ©d - 7oA’ saccharine sodium
1% 0.01M SRS >%. Decending Tik
ascending series X D IGEIUE I &R L,
¥z NaNO; 3 L8 D-MSG Tix 0.001M &
0.01~03M DEETHE%R /R L %. Ascending
series 12 35t} B RWESFE OMELE L-MSA>L-
MSG=-NaCl > saccharine sodium>NaNOz==Na
acetate T H-fc. i) EREEHEWER. TH
D¥Er LSRR X D RS S R BRIGE
0.003M & v BbhRE LKA T %, 01M
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IR0 BIEM X108 D fEIc 3\ » T NaCl >sacch-
arine sodium>> NaNO;>Na acetate > L-MSA >
L-MSG>D-MSG TH - 7-.

e LT, i) 7TEO NalfiTEHE S v b0
ERFW LS8 OBRMRISE TR OB e
bBIEAF VOER L D AREIRENZ LR,
i) BERFERRITED ST U b R A BRI &
—HUWER, ROBEEREEOKE IL O
BRI 2HELRTOTHB LT, ik
BRPBFTEICBR L TH C & %R,

U NTEZRHEE PH

BRIEHE - FELE (JulR4)

N ERRBIS T THEI R EDRERL
$ F7g o TR © pH Zbicsxd L TR EH
OSBRI ERT. COWBERFELT3I@ED
x5 pH siEux i, oWk
pH 2-5 K & 12035 pK D% 53 5 fighits
NEABE LCEETAERR L. SEET
BV eV TORREERETS. pH 23121
KREL D LB LCRIBOR4E LS. Ol
O pH- TSR X IEF I BT S Sk ihig & 7z -
Tw%. TAHYVEREERZE NaCl & fnz %
LD RIS, B LTG5 SR
Mg PRI ~B B35 . FOREIL NaCl
BEY 04M w¥+5 . pHoOfETlETBH L
FhU FEEESHUTABENLEE b, &
DR T 5 1 oD REMNY, BEI2MEC 5]
DIRFABIIBE receptor site R FEEIHIOME, B
B 7 PO EARLTVWA S &, o
THOIH R EEAC E T BDKEA5 L
B52&THB. O LixEEED pH-KiGH
B BLBMIES . 7 F vgt pH 10 754
HaghE v pH 11 TERLRIHE B OIS L
THREEECT Y pH-RIGHR 2R, kick
Bxnz T3NTo pH T + viiES 01k
T5E, 7V UEOKIGHATELICI &R B Al
BEMtoHBELEL KL TW3DrAH LT
FERE & BFE OB ATt h A~ B L ISR
HER NI WHED 7 F 7 OIS\ T
W5, ZhHDOFBHRKEYENTAFEE LT pH
BB LIS S DBREME S Beidler 7= v b
& TN, ZORBRERICORAME PR
BX o/ hELim-oTwb O % L T HEsT-

A 83
receptor site DA INIMEKE L > T 5B
ZENbhoiz.
HEEMEETHZ LR D A SOEBRIIETER
DREDOKIF R BRT 5D BEELTFIM D%
ExbbolBEbh%.

25. SV MERBHRONRG

ITHEEE (Sulkdd)

v b OERMED S« OWRYECHT B K
Ji% integrator &3 U CISIEGESRE L, ZORIGE
EHE XD, Wi Eic X b receptor site @
BB L. 7Y v v, L-75=V,
L4 Y VO RIS Fol# e X 5K
DGR MR & fie b, BEOHNE L
SERMMMBIR AR Lz, 2Dz X, chbae-
7 3 7B TR —oD receptor site D HFEE
CHE LB b2 RmRT S, iz, D-7v
a~2A, D-7 57 r~ 2SO O RIGTHE
WEOMINE & b FHMe ZBREOWNETR L
. Livl, ThooPEREABR TE L bh
BEMECTHBLE > THEERHEYRELRL
7o b, FRSEMHNHEYRL, < h bAA—D
receptor site L EEATHHFEERR L. HEEOK
& a7 3 VB O RIS ES FREGOE KK
oI S BB E ST & receptor site & D
FADENNC LBIDEEZ BIhD.

26. saBAEHONEHESHOME

BE - FMEES UNKE14H)

B 7 > OIERIRFORL LD, Bl
O 2B KB SR T 5 . O
RO ME R X ORI AE SE O B 2 T~

D DOREMAL ~T0~—=75mV C, #EFD
1A VEEOREC L - TELT 5. Ko 010
mM L - DR ST R A IR E O En st
LTEHB % %R L, Ko Dl0fF0Z LT
45mV 2t 5. [Ca*tlo wHE4 & I B5 T
%
D R E L OB ERIL T h £h 300k2~
1M®2, 9~26 msec TH 5.

MRS & A MERERL (m.e.p.p) ©
RE IR IOHEDOH AT skew curve »7R
TZEDDIDOFHRIMREOSELE X FT T 5
CEHFT. meep p. BIVMERBIC X - T
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RIS BRI ENS (e. p. p) X prostigmine
(1076 g/ml) THARIEE L, d-tubocurarine (6x
1078 g/ml) THETHZ Lo DEEEHE X Ach
LB, e p.p. (LEHEEABICHS LT graded
T, T Hic spike BRAETHZEBDHDR, &

SIERIBERE Y B Cd 5~20mV D e.p.p. D
ZMTEIND. COHTE e p.p. LA
CEWTHIHICETH LWL RET S, &
7=, K*o DB X - TEA 10~15mV s
B35 L IHLFAET S, FOBOBRSEOKE
XL, ep.p. KXo CTRMENFEAE Licklis
BOAEXLIBE—KTS.

e.p.p. DOFHBUIT—25~—35mV TH5.
L O OB R X OTATEM D HITER O
OO %, me.p.p. OFEN1ED Ach
BFro4PFHEEEL, itETHE ep.p. O
FAERIHBEOBETFHRHIN D LIRS,

[Ca*tlo OWIMT m.e.p.p. DK ¥ IFWA
L, Mg BHEELXEL RS, Catt OFE
RO EMEH A WIMZ S L bRHTE,
Mg (3R OB T oM E Ll & B
hbhs.

LLEDIERN B 7 Fkfci =B & bk
BEABELLENRBDLT EXRL, WhIEEED
FEE LR E O EE L bhB. O F D RHHR
HEEOHRL » = VOFRFDO 51 TR, B
DFEEET T LA BT

21. ABFGICETIRRGEBEEICRET
HFA-LTIVORE

MHES - - B8 # CuUNKRE14AH)

7 > MRETRAT O AR i A 1 b B R
YEIL acetylcholine r#E % bha. & DMEIEN
A, LSS M B HNIRER (m.e.p.p.)
B L OHIREL. (e. p.p,) &X3 % adrenaline 3
X O\ noradrenaline DZhE A N7,

Noradrenaline (10-7g/ml) ¢ X - T m.e.p.p.
DEEDE LWHRBA LIS, LA LEDKE
I L OEERRREL L. Fh ep.p. (X
FOKE IR LORBHRE AT 5. Noradre-
naline & X > CTH# Lk m.e.p.p. ¥XVe.p.p.
1% d-tubocurarine 1T X » T 54 HET5.
Noradrenaline "G m.e.p.p. OFERHAIET
BT TR prostigmine % {FH & % % &,

noradrenaline i & - THN L7 m.e.p.p. 1XK
X, MERBE DAL, IR DO
ERBEORM AT S Mg™ X - Tz
bR, SO FI{EH X ¥ noradrenaline 73
B me p.p. RFEIRLOTILRL, MHER
A LT Ach ORHIR{UELIcbDEE R
bha.

—7, adrenaline (1077 g/ml) iz X - Tm.e.p. p.
DK E INREA LEEERLIERT 203 20 HE
EE AT L. Ef ep.p. BREDOKRE
IHNRERTS.

Zh SOWEMER LTW5H, e.p.p. DL
LR B OB L EEHE LI s 25, adren-
aline OFEMAFFICITE 10mV @SB LTH50
noradrenaline DA 1T £ BEERI T,

PAED#EE D & noradrenaline X EpER M B
D EAE DR & (2 U, adrenaline {IFHED
WERE L TR T HEEUEEL DS
DEEbIS.

28. M;chano-electrical coupling B EF
B L BEBHEMOIEBE

HHEE UNIKREEEE) - BAIN—R (KB
KA ) . v

MRaP BB ORI EE S, ISEYEMIC L D
FEiE 5T AHE L, BAORE-IEER
BRTWwbBR, ¥ s (Chara Australis)
DERIANa D FERE RS (protoplasmic flow, PF)
EEEMORE L &V EILT S L S THER
HWRTHA.

BT PF 2BZE List b, BUELER
MEETER T 5 i dUE R GE Y (1,000~1,500 =
/B b, vvo s e BT % mechano-
electrical coupling DFFEIEEE * M BIZE TS
L, B 76 p/sec ® PF %, H:fE 2 msec
O HERERE X b, % 50msec KETIZE
AEFEERELRETS. LivL, PFREOZEMLIX
T HicR< 8~10msec ILiEED T & Hibho
. DHILIEITEEIEAL O peak time HIYT
B2, BHTHEBIENL S eELbRS.

2 bic, PR ELowihcitis LAFEFEF I
BEEN ——(C OB ERHEE LTEERLR )
— 7D DIIT LAFIE S ESh AR HEN
rrdohk. BEBMREECE SRS FVEAA
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DEBOAREL, VYA-rALRIGREELTHER
BRTWAHR, MO SR8 E.

BEE RS O EDEE ML @ X B T LT
&, FENOIHRF AT L - TR DA LA A
BhaZ EELHIGLTWAE EEZ BREDTH
BiEt &b,

29. & Na & K S0 ESHEH

IWEFRE « KAE— (RBAKE 2 4£5)

EERET %K K Ringer ¥ {&E T 1~7 HIH
Bioirckb, mixfilan K 2580, 2o
b fifary Na 2804, Zh biREDHILENM
ik, MRl K OREORB A LT L,
AL, Mifa Na g0 3L & brdt
5. 20 Na {& K #Hfgft OBuRi £ oho®
SJEHZRE L, MlaN K Lo Na #Eo0
Bl kb, ThOFEERNED X 5 B bEiR
Tk, MBOEEGOLh & Uk, A5k
JEOBERMER 12, Wit < BB EX T
U, JEEEO bl AU S BT A ESRREE MY
RBETAHZ LR X > THELK.

107g/ml OF brFrFyvRAVII LR
X b, MEEEG TR, AREERCL > TkE
IhABELERETB A delayed rectification % 7R
FToRLLhBM, (€ K Tk delayed rectifi-
cation & bhin< 7B

IGEYEM X 35 & X 55l (critical depol-
arization) %, MR Na @IERHTL & bicty
AL

Effective resistance (Re) 1%, difai K 23
BATaE b, BETEEMEORE 2 HK
L, KNTHA LT, SHHlEN K s &
IEEEL D SED L. KoRSEEK (1) &, M
A K BEOZ e X b b B(La R e
~72. Re BIXO2DME»OHBHEOBNEXD
72 ) OPHSH (ym) B I OHHEOBMNEI S
D OIEHL () A B L DB BT ENTESBN,
ym, 7i i Re LEU L5 BbER L. &
DX 5 I NZ 73 Fe X - C, BRI
FERETCTHisn T8 L, rm, i OZiX
B, BEOBNEREDL L OEM Rm kX,
TTEE D B AR S b DIEH Ri O bicfEe
K.

—HIEOMER (rm) HPETHE, tm jZym

85

LR X 5B EmToT, BoEENR, 20
X O B X > TE BV EELD
&, m OZ{LiX, Rm BEEC ym OF{Lcxt
LT LTWAZ EERLT WS,

LaL, ZoXiiefifsi K X0 Na g
PR RS, rm, i OZFbIT, F
Bz, Mifa K X0 NagEogZbic X b’
Rm, Ri RZ(L LT B AREMLS I, LARHERT
KL DRI - HREER, RERELLSd
DTHBEDEL SBFETE L.

30. r/YEETIHEONa, K, Cl4* V8
ARIZHT I REREBREOHR

SRR (ChJNREE 148)

b2y =R T O — R IER Ringer Wit®
L, filiff%x 0.1% cocain, 0.1% procain, 0.05%
xylocain, 0.05% citanest > &3 % Ringer ¥
iR LT 2 I 4 RS s BTG % 0.02
N HNO; ¢ L.

FDRHIE D~ BLRIKEER L > T Na
1AV, KA+ VRERRZEL, BHOMRKIC
{3 Somogyi DERERIRE(EFAXME LI, £OLE
oW AgNO; D Tic & 5 EMEEERT Cl
A VR TIE Lic. £OFIc & 5L, Na
A A VB U TR O I 0 RIS ALIR A D
ThIbdLPFREL, C 1+ veBLTits
BEORE S REESENBT O TR & b SHI/DE
v UL, KA A VicBl U C i T oMo
EORNEARIITRE THotc. & DEEMND,
cocain, procain, xylocain, citanest 4D JFFTHEE:
BILEHAREPIO Na 1 oF vEEREL X%,
Cl A4 v BEXHINEES X 5/ERATAEN
bhote. Lovl, ZOXHERPIREED FRELE
FABF ORI ESITHZ E KB E 5 P,
SHBEIEMERD TR BELTHIEHS.

3. ELEY FREFRBOERHME

£ BTN B (NKE14E)

ENAEy PREDEBMIT 50~60mV T, B
ERELAETHML H2LHWEXTT. EE
RETIIERBERZBRRVA, FH X > T
COBELKE EHHROESE (77 1 —H) 1k
B 5. Overshoot potential 1% 15mV ik d5ET

HEHHB . MESEBIC X - THRIWE
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By AL FUE T #AEE (Wheatstone bridge i
X3) OPEVEEZELL. EEHEMOKEISE
IO FOFRT LY EEES B L DIERL,
BisfEe X v iEdT5. BRI EVEEE AT
7 DAEXEOBRFESTRERT.

HRAEER X > T IEBEM T FET 508,
45 ¢ DP4 graded response THH, Thic b
SEUMBRFETD. 2O X 57 VR LEER
BRIl A biigu.

MAAPBER & - T8 b h 7o B FhEs
15~23 M2, HEHR L 2~3msec TH-ol.
MFs R (Lsec) M5 2 THLRIRD
FETESTIT 180~300 msec “C, space constant (2) 1%
23mm TH-fe. MBI X - THLESE
TIEEVEAL R DT & LT RIBeR IR R
578 bt chronaxie | 20~40 msec TH 5. H
#EOEEERET in vivo length T 6.3 cm/sec,
1209 ABR L7=fi Tk 3.5cm/sec TH -z,

Mo ER{ES Fatt & Ginsborg MFEBRIHED
BV ERCBA LCEE TS & (Ri=250
fcm) Rm =530 2cm?, Cm=5 p¢F/cm?, 1=170¢
THole. TOMEIEHEOBELFLTHS.
ZOHELS B LR ARIFEF NI, Ll
MRS BRI X - THE bhic 2k 2 OED1565LL
LTH Y, MR b0 BLRIEED D D
EBbRh5. HFE, MEGEEER X Cchronaxie
% = DRGNS cable theory 1255 & LT EhTh

FFle o el V=Si/r, BIO I=-"—"

o B8 B fEI G 5E B4 ~6 cm/sec, chronaxie
44~66 msec TH-> CEAME L 1TIF—FK L. %
T ORT b GBS RERCEEERY 7. unit 23
ERMPICETET 2D TRV hEELBRS.

3. REORBHEMEERT SER

Bl OB-E B8 WLARE LNKE L4
m

ELNE Yy P DREFIBHOIEEBALILA T 2
LTI —Mrbh-TEY, 77 F—HRX
5 TA 7 BEFAT modify Iha. < hEL
FIWE X > TAAS 2 BREZDRERI L, 75
b —MEOHIMIIEL D, & bicE < DR LS
BWa1Tle 5 L/ (small depolarization) @

Z3I>hB. =@ small depolarization 1% < b
LB CIRER KOMMEEZR L, DWRIEA A
7ERFEETS.

HRRBINE R 4 7 DF % DT & UTH
FETBE 2~3sec THBHN, GERinAST IH
KIVT I+ —HERE3esiil 30sec Bk
DETHAD.

AL 7 kT 5~ EOBERILTHO LR
—REULTRDY, 75—k D ELEER
excess Ca** CEHET 5. ¥/ Ba OFAETE L
¢ hyperosmotic solution TEBCAAA 7 &7
S b —FEAGEEL, IR MEaPEEOMRA TE
TRILLDT, A1 2 L7 7 b —HHRRA—HlE
WCHRET BN EDORERFIRLE LD LBb
5. Tetrodotoxin (1076~1077 g/ml) TIXHE
FLbFEIN .

Krebs i BERE A N 2. T 2~2. 5D HRK TR
SEERT AL, But 5~10mV B5ET 5.
Lo LIRS, SRITEEAERLE L. L
U ARKERSA RS OBE T 7 P~k
LR\ . EIRET 2 BB 5 L5
BRI (Lsec) 1 & » THRAET HIEBEAIC
1A A 2 T after-hyperpolarization 3%
B, small depolarization % 75 + —AHH S FE L
v, BGHIBIC X - TR VELKELRA bR
5. 5Smsec DHMIEOWSBRETA T 7 035F
A5 LilEhTH DA, small depolarization
NFET B . ORI 150~200 msee T,
KEIIEADR Rl R L > TRIRD,
1mV YUTF2b 10mV #ET 5. < ELREK
& b B L OMERAR B, DR AR
1 7 %FeeT % IEHEA O Kl & O small
depolarization DFEITNE L, HEINDED
BEHROBIEBIEFHTTS. HREEDOA LIRS
BReoo X5/ VELHEENLS & AT
7 EOFENREINT 5. st BB RE
B LBROMOBEREbIS. DX 5RE
{7754t atropine, curare, a-blocker X U¢ 8-
blocker TEERZTIWOTHEFEMEDO LD LR
bhb. 20X 3 RBEEL Krebs T Hh
HBH, in vivo TED X 5 EEE LT»50
BEBRG.

3. XFXIFMFEHOERERMICKT D
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Ca** RUKRINEVOHENRR

BHEx BABE - SEBE (Lo kF24
)

IO Liea X SIREFEHTOWT, SR
BREIEOME wxt + %, sto G kZ,
oxytocin DIFF s L OWEH L€ VHL, DZEHEOD
MO EERC DTN,

A) & Ca**-Ringer WA CHRBIUHD HHRT
DREPOFTI, kD L5 IeiERVBB ORI,

1) Progesterone L F DO FE#1L, Ringer
o Ca*rt sy 0.5mM TP ik RIS
Lishs»tz. —J estrogen FHEFTIL, 0.5mM
THRGEAFRMEE AL, 025mM LUF TR
Filinmote (RHEO Ca** WIET 22 mM).

2) BRI ® 3 % oxytocin (1.0 mV/
ml) O, DS (IS % A iiE
BWTOEECELT) ¥HAT N, 2O
ek € v XEOFEY ZT 5. Tl b proge-
sterone XHELTOFEHE, SO Catt BER
0mM TiHE R Fige 3, 0.5mM THEWIL
MR RTITE R o, — ) estrogen FHET
Tk, oxytocin |2 L - € 0 mM-Ca**-Ringer
THHFEWIERR L, 025mM T IXiR I NG
L, 0.5mM CRHBH B Ll Lo
Mz m L.

3) lEo#Edx, fEknbE bh TWnwa
oxytocin DIEFIEHED % 2 2 B0 B0, FrC it
Ca**-Ringer ¢ R CD oxytocin DEHREIL, F=
Wi D Ca** %55 < #5 & L€ 5 &\ Hestrogen
DA EBIRSF TE 2 BT HIER BIWTH A
5.

B) # Ca* ¥ T RiIIC 7 » THIEIN
FER RN B VI, Bix i TRl & IR
o iR R B LA, Thbbd AREDCatt
WE (0.05~0.25mM) 5 & oz > TUHER
tonus 2L L, HOE Ca™* WHCBEEH 23
EARNEREE Uiz, ¥ Ca™ WhTon
FRIFEI BT HRe AilE L e b OTIE,
A) CTRIEEZRZ S X 5 EKEED Ca'r
BH TG L. Lo LEDBEL et
% &Mz o TS = tonus AMET L7z,

. FEOATORKRCE DL I BHBHOEL
B B (UK 1A

S 87

o, I DR B3 2 PRt Em
% DA DIERRRE O EE M BI#E L CEEOM
Pk L P00 BN, HEMEET BHREIL,
HTHEANIR S O0RD B DA THERENLDD
RS bR, FOTHER E B MED
BEMAsE O LA B e T 5 e, BjFE
ik X OTRES RSB & AV TS DL
BRBIE D EARBIRS L O T 22§k longitu-
dinal strip &>\ ~"C, AEUHIE, noradrenaline,
acetylcholine o % £ % HIE L, EHHREAMRE,
electrical stimulation response, noradrenaline
response % LHESHRES L7z,

KEREILAER 300 g D420 B DYITE L
L bk 3.0ks DRRZAKETIVL, HIA X BIAR
106 A, HAR67T A% MM L.

1. ERBIIRO WM BFEFEEBEING, B
HRENETH D fast response & TR < [IEE
i s 5 C B Bslow responsed 2 DD component
I DD, & 5o slow response IIRER TR &
CPHHEEDOE S O TIAHEE R L, BRI
MR IR X D IUE~ B L L.

2. JEKEINRD noradrenaline response (107%g/
ml) IAEHK 1 2 BEF TOYERETIRIEE L
FeDBIUET 5 &\ 5 THBEREER L, BRRAE
BRI A O BMEERIG E e ode. WihD
KM% imidaline (107*g/ml) T& bl h
fo. TRLOHRI OEFEOEERIREE LD
CELT B ERHEREIRS.

3. Length-resting tension curvelX§ABIR,
FreEERE IR0 DHFEREN S - LB E
WHEEERRTR L, BEE E DB L. IR
e F\ T elastin DPEIL BRI THER
B3 ETHNRED LMERIR R bR, ZhbHD
FrRLE elastin BOHEETHHTES.

4. Hysteresis loop 13HEIC & d7a-> TEDE
AN Uiz, —H3eilli (20 V/em, 58),
noradrenaline (1078 g/ml) 3 X 7% acetylcholine
(1076 g/ml) & & » CHRETHEEEIIHRL
LARIA L. Sh HORTRIIDFRE L AT
T5.

3. TORCEHOREMLBEICONT
wEEBE (BRSRE2LEH)
T L~ v ARSI DIRE DM EE
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A2BHEE, BETSHLEEOREROMBIIRHE
TH8E & EROMPHEBHCRIR U el bE S
BE& LTI Rp, Ap EerinhEZERABR
5. CO2HED S BEHERLD DI 2, 3,
5 7, 10cps L E#HZEX TREZ T T L
EECAETIHEFOMEELXBZ L. Rp, Ap ©
Hbh 2HERAE Lis & 31°C Mg bk
L 25°C TEEON0%hics. Ap & 20°C L
FCiX overshoot 237 < Tn % . (EHE DRI L %
5& (1, 2, 3cps), Rp 2izd—EoEBTHT
MEETF L, 10C Mg CEEOIIET0%T, Ap
LR bRD. EHEE (5,7, 10cps) TIEZ Rk
~ Rp 13280 7\ hs Ap 2% 20°C B CAB M

S LURIBICIG Ui 7 h. A3 2 OTORET

1%, rise time, 70% ff, 50% {EIXFIERL D
Tt 28°C §iECohFCRARIERLTERY
ORBOEMEL, COHRLECFBTIERER L
e, 10%fE S0C FigE TIEELTOE, £0
BRACEMLT WL o o, FEETRS O
rise time 70%{#, 50%fEiL 25°C Rt TH T
CHIE L RO DD, TOMITELH -
#o. 10%{EIL 25~22C Fi5E-CRIE & RO LML
BH o eNIEREN L Y KOMEZR L. FIEEH
fHx D LR 0Tt 30°C Biggr s,
THADIOKRERY, BEOKE T OWGE &
SRBCRELRBYLEL L. APTORER
GERE L LAREMER L ONEWER R Lk
b, EHREF LT o7z,

ZhOOEREID, HBLLWbDLTHED
ECHEEZ T O LERERDAETEZ L
T LTSS,

6. & Na* OB EHEMICRIFTRE

BU—IE « AR % (REKRE14EE)

Na* {EEEFR L, OFEHEMNOM L E
DARIRIEI, kD Nat 1 + vigER e
BEBME > Tie., L Ler bE Nat @D
T TR BB EOR NG HKefeT 1 p 3k
Na* 3BT i - fo. BB RILEED
BB & 3FSE LAY, Nat BEIREKD
RES OB TR TBRIBRRCK-> TED bR
TWb. BELEOEAL D Bl RENEGED
386 BHHEFELTCHBEFIR B, ChEFIAL
T, hEHhORFELT B E Nat w3

&

X DSEEMN R LIk 3E Nat OgREHAN
LhADTIRVWEE L, LIEE- TERY
f1in 5 L OFOMAERA A+ VIREWORIRE
DN OEEEE T DT HHE L. DS
BEMON S E D ESE Nat JRE & OFEBIRY
fRIRE Nat g E RFeRD bhi:. IEFEED
2f20 Na*t ¥BIKIC BT HERCET 23
M ofe. Ringer EHOIH LY HDOEIILFH
9.5 V/sec TMOOLIHICIEBLES LINE o
7=, ZhizMfa Nat 0%\ Hic X5 ENa ©
WARFEREE 2 bhie. &IE, half duration%
HunShb s Nat JBEE & HBIBIfR & R - T
KL%, #HITARREOHESR L XU LORIDWT
BEt LFF, DERE 82mg/g w.w, DERIL
8.6mg/g.w.w DRELXEATHHHEIE .
FEA R ORIEE ML OMER & IRFHHIC X SR
WRaR K* B & 5B OBL b0 &
#% 5 biE, overshoot 1LIFH Na* WK X D
Bl Nat BEOFTIX ENa OB{LERDT
BL—FK L. L LB bER Nat BEUT
i\ Tik, ENa OBMLEMBVWEETLL. ©
RITE Nat EEOfic BTk Nat wibd
% E.M.F. OF[&DHM e dic BERE D ©
TLATB50TH B2, Nat ORI TIT,
E.M.F. 2V XD TR E DT A5G B 1 # v
H% overshoot [ 88 LT B RIEEMELND 5 .

37. Aconitine FHR.UHMEBICH LIFYEIE
AFOHE '
Sk—H » NAES (UHKSE 2 £3)

o2 (TBFHIER, aconitineFFFac X B LA
Ba, BUNERBEC X O AN O bE

L, TORENBOBIROMILRATE .

4A[ENY Na*, K+, Ca™* i Y DBEERA 4 Vi,
WHFE R Purkinje ffEc oW THELICRER %
HwET5.

Tibb Ko OHMKINEDHS B X 5
Na—carrier-inactivation #3751, KEHED
W, RblockdF4d % FKT 5. Ko O
A RO BS R & HEREER D & b b
DB, 4 pace maker Z{RHE UHENCBITE
L, Bt &iinfisf e cathodal block #
L bd. Na'lo OFAITMBIHER L2
BRTW AN, ORGSR & FHBEERE O %
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L5 L, MEE v BESEERSD & conduction
block #Ek4%.- st —Hik pace maker
DN &, fB 5zt threshold @ FRiciREAT 5
L# % bhn. Na-carrier-system 2 BRI
#1373 tetrodotoxin 3 (Na‘lo DA DEE &
RO MBHIHIZFEER Lz, (Ca*o DOBIRITME
B RE(L LA SR &R Licat, threshold |-
Fotedh, M7 block % HBE L.
(Ca**lo DA R—H i< MEYIERT 1 (FRT 5
7%, EDTA T Ca** %ikET5 L, HOBisH
MBOIGER FFHBL, DWW TKEIC plateau
DIER & iz & % 75—k MBI 7o 258
OWERHABRE, L LOBI reversed type
fibrillation & $\~ 5 NE Y & D K/NAFOENL
AAHAC IR L, RBEIIEECLS LS B
VUL R S I LT LE S &
IRGEEE TN

DAEDfERM S, (1) Ko o, Cato ©
ANTRER, (2) [K*lo Dkl pace maker 1]l
& 5 D B AFUEIEI, (3) Na*lo DA,
tetrodotoxin, (Ca**)o DIEAITIMHINRIE L >
TENRHB L. L LW ThoA 4+ v BT
i, PRk block 34k UEARAY e IATED SR &
RELEVWZD.

38. O #Purkinje #B#I-3 3 % tyramine
DR .

Pk - EATEE - BAXK (LHRFE L4
)

—f#4iz tyramine | noradrenaline % MK Ui
Loz ek b, H#EC sympathomi-
metic effect &7R3 &\ bR TV 503, KERIC
FWTL, A %% Purkinje x5 %
tyramine DESAEHFVFEY L LN TA.

Purkieje it A% ET L T\Ww5 medium

& 89

HRiC tyramine ik HUNERRER XY, OHM
TaDTGENE M OB LA 2.

Tyramine (1x1075g/ml) # & # maximum
diastolic potential (Emax) ¥ X ONEEBYEALD over-
shoot PR L, 3~74 CiRADMEEFT. 105
g LTnw< . [EBEMD phase 1 225
phase 2 BT T B4 U % notch @ level
overshoot DZEL & FRE/Z L % /3. diastolic
potential @ slope %5 X O¥ spike @ frequency X
tyramine #¢-5-%, WAL, 105 B CRAKEL,
LB, €T3 ic FDlevel ##fe+ 5 . Maximum
rate of fall (X5 H TR/ b, LIBIREA
T5.

%z noradrenaline (5% 0176 g/ml) D%hE % [H
et T CIE Lz, ZO#HIT tyramine D%f
B 11315 —%%T 5%, Emax, amplitude, notch
D level B EEEH S S HICERICEL, UEED
level %o ic 8\ TC, tyramine DRHR & Rig
> TWW5. = 0OXFEL available noradrenaline @
KERSHY tyramine & X D release X fcfERA
LhdDThbeErbh b DERRHO
tyramine $¢5-#, 4077 normal Tyrode solution
HE o foth, FO tyramine A 5.% 5 & 1[HHE
DBRLGRAONIREGEAERIR . 2D
@5, ¥ 7, tyramine 73 noradrenaline % release
FTHZ LI LD, BHENCHREERTEVIEL
X oEAERS 5.

DAL KGR BRI SRS 1S S i B
FRRHHALI 5.

7r3s, Emax 2% tyramine O#5C X - T105
LA#% control D X b /p& L Ie B DIk, control D
WRETE K H B —EED noradrenaline 73 release
LTKY, ThAPEEMOHFCEE LTSS
DEHEZNERHATELS .

(LU F R EBETE)
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(R ER)
Purine F|RZ DT FHE

Electronic structure of the purine diuretics

BN EHB-BR KM F

Yoshiya Shinagawa » Junko Okamoto
SRR A AR 2 R

Department of Physiology, Kyoto University
School of Medicine

NG N PHEERE b purine FUHE
WRIRIEF% b0 LIk L <HBRTRED, B
Bl LT OB TIETS & Wb hTwn
% . Purine{b. &4 DILEEMEE % FIFR (A © BifRic
DWTIEERED DR H 5, b carbonyl
¥ X O° methyl HD# A X - TFIRIER AR

% . L LEERKROROEROMEF 2T
BRI 5 2 BT,

Carbonyl RDEAK X - C CIRFIEDIERE,
TIN5 . & 41X purine FFEAD 5 HLET
REOH SR T3 S DIDLTN—C—NEEE
DCRFMUEBOEERMEBRE L L, 4T
RAME &, FURTEAOME & ORI vie b X
Bnd sz &kl (Table 1 £8) o C#Hid
T5. EPREDFHEME Pullman 5Dk »
T, FUBRIEF O & (REHD OfEBLO LI RE -
7. 722 U lactam-lactim FZFERMER D\ THE,
CRFMBERMORbAE WS- .

¥

Purine FFBALUNIC S _y_ b\ %

£

Table 1.
Relationship between the diuretic action and
the positive charge on carbon atom of purine
derivatives and related compounds.

Formal charge

Compound on C-atom in Diuretic
] _C—N action
Purine +0.105 —
Hypoxanthine © 40172 =+
8-Hydroxypurine +0.217 +
Xanthine +0.230 +
Uric acid +0.228 ++
Urea +0.644 +
Triaminotriazine -+0.195 + 4+

HTALATRIRIEAZRE S O bR T
2. FhLIMEEFIRAICSEIhB C 2%
WS, BEEIIIL purine MEEWIGT VOB
HHOTEHADRRNFHEL LS. FBxlitth
505 bk, XEWLE&Y urea & triamino-
triazine 2\~ C Hiickel MO ki X » &EF Ik
REEFE L, N—C—N#EEO CETMBLERN
EH L. Fofiw Table 1l THIC .

Urea |} triaminotriazine [Zii~"CFIFRIEBILES
Wiz b BT, KE/NIEBRMAA L, purine
FHERC OIS X5 BT AL Lisw. Zh
LDILE L purine FHEE L LR - 1B FRE
HtErE L, FHBFLRRI D E-bhAD -
T, BOLAHCONTHEERTIL > T 5.

X ik
1) s (1952) {baaheid & JEIER 3k
2) Pullman, B. and A. Pullman (1963) Quantum
Biochemistry, Interscience, New York
3) Lipshitz, W. L. and Z. Hadidian (1944) ]J.
Pharmacol. §1, 84
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BERREEYRRHEELREREORER
BE OE-% FE (BAERE24H)
1. Fan&

HAE ORI R, SEe S ESImTy, K

FirE RO REEBY, EDLRAHAT,
MRAE 2T £V HERE & > TH DN
Hih b, AEEeoOWTRAUE, B KRFRS
W, 2R L LTHRATER S R TRTIND
2N, BREUCEBERLTWEORBRTS -
T, ZoEFTI, HEMNRTR, HERRET
B, ERFEEOHETBOENDTHS.

Bizid, B 13 3 ETEEOLEGU
<, EykEEo—HCiEE K £ O MEAFTHR S
h, BB OEWIER, 2ERCOATHRE TS
5y rEbRAThEDL, FOBRBVRVRD,
EEHEIFOEEE T D LT b, O
He o —I% I8 Ui i B arBic s b
TWwb.

Lind, IkivhRil, Efcdsn, FEO
S RRT L) L Rbh AREOREELY
WOBH RS D BT R R bR

ZRBILRS THRIIC KX B TH S 51T
REL, FoARRESHEoObFIT IR, 3
FREHCONWT, 0L SLRTBHNRLT
i bis\.

F 5\ o T T, R R R
yess, PRoeadiia T, EENFOUELDLD
THetedd, E X b, BEALESERHEE
GREB e, LT, HEBREORRY
Hic.

2. RIERBEO®RH

KB, HHOBRHECHBE L TERIRHY
fFicys, FEOBREBECHE LTERCHL,
FhLOWENL, MEEE L L CRBRITE
BtahoThHs. Fhik, FEHEIERDOLS
L. -

(1) Vb ERAEMFELF TR, B
P4 0 D A B4 5 B O SR b ISk D &
.

(2) BEUETHHIL.

(3) EET, BEK X 2HMOEEN T
L.oThIL, EERETHBFEOE, FRI

e ' 91

EERL LS, fonN Mgy Ay, LoR

B, “AAEOEHKERETH LB L.
(4) AfRSERNC B} B ER A W3R ER D

BHEAVEAL, MExBERT5Z&.

(3), @), BEAETHEO—MWLIE> IS
b, BAEBOHSRERE—HLL, TOEL
LIBA & X - T, RHiAEFOERCHIGLE
BLEERHLMARLE S EOBRLET .

BT, REECIKO X 5 i BEvEAR
7.

a. jakEigA v v r (1BR), 2 BB~
1 v, %E&%ﬁ’;’éﬁ(a\uditﬂy monitor & bleator).
b. 2HRAEHIER, FER, BLESE.

Ny
S P e 1] L
i
&
O 1 N ~ |- .
7 7€ )
H P
o
o
I Jlesot
[+ T 0 e 0
@\-’\" MARY} _4_

Fig. 1.

RIFPEBEAEN, BRIORIER 50cm
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c. 2BHE IR

d. 2B VvEryvnr,

e, Strain gauge box, M)y RAEYE

. EFEREEE, BREIFEAT y T,

g. B (v~ Fy~b, ARVF,
777, DER - HER - M HER, PRA
PIVAF 2~ BEROEARILE 7 v AF
=, MHREBRAFEAER, BE, BEE
y XA 7 mT v, AY— 0, EYE, FEH,
HAT, HATHARVE).

R BRI E DT, AL,

FRIROREXE IRNOFE Y Th D2, £02-
3 DWW T BIC# T 5.

A, BFERMEE - BIRFEBL BT ES
0.2, 0.5, 1------50, 100, 200cps) & L, HiciFL
HA VT I BB ANALREIRE. VAR
i1 0.1~5 msec BHL A, % 0~30V #EfEn]
. SN A LT VAR LB isolator [ff&. BiFE<
NAFEEAAL v FiL, FRBEEL TR )
17 ALy FEH.

B. HEHEE. AL CRO OIFiHin b e
b, YA » & X v, auditory monitor,
bleator \3FhIC D .

C. 2BIREGHIERBIBET AT v 7.

D. A v v = (CRO). litg o &5 130
mm 5 1By v e Aza—-TEEALE.

PSR IR AL AT, A DC-
150 ke, 10mV/em TH 5.

RERIES . FAEBUEE, &8 DC X
BrEH 27, 0.27, 0.027, Eititee, 1ke 500,
200, 100, 50, 30cps DKRIRIE R AT . B
£ FI81% 46 db, noise level 5V,

E. FERAAC— . EHEESREDODE
PAMEER. ShilCRfEA-<1 7, LDEETOE

it

B HE, Bleator ¢ix, CRO & 5mm D%
LB EFToh5 X5 Lic.

F. 288 HERMIER. 28, <vEty
rEMEG LT, REBBRETIE 100mV 7 ARsr
— . FIEBUERIL, WIERoRT DC-S5ke M8
—3db LA, vy v e LiEA LT DC60
cps 10%LAS.

G. WaXPiEes.

H. “vEtoorrs7,

I. AiERSIRESRAER.

J. BiBHIERARER. —o—2DERLY I
HAehB I oI kL.

TRy I XL T I ARE2ROBYTHS.

3. =B

Biilgv <an bbb R B 584« OERE 1T
v, FHO LR Y DMREEBLTREL, Th
CDWTIRERT 5.

4. B B
RABEDR LI TH BN, 2~3konTik
~5.

(1) % FFHOHERNRL Y, AR
W, EEREREAEIAE L. BrEEco
WTE L. Zhici, EEASEMEL L
2 DEERTE S K BERIC D\ TR # L
Z &, EBRPEECT, FFREEBELHWTTh
B L EDOBEERD S,

(2) Rl 1M 2 ~ 3 A DR TELE
BoAIRPIEFEE YR L., $XTHEHEE
CHAL, BERORE, BESHHL Qi
AT, REOKHFLIRM LD LEL bh, 4
HIZERED LD, ¥ BESERBUED 2 bR
R E AR L bR .

KOt O — L1965 EEHE Ga Lk S i
I5FETHS.

; [Pre- l
Experimental Electrodes amplifier .
animal or T i Mal?'f
reparatio arrier- amplifier
prep n ———4@ransducer amplifier —
lStimulator!AA— Trigger o po Lnk
Writer
A =B Auditory
f monitor or
[A.c.100v{Eliminator | bleator

Fig. 2

T AR
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Technical Progress in Neurological Dia-
gnostics Olof Gilland &, Elsevier # (1965)

B5iE, 317TH (¥5.400)

L HEREBRZEAOBLAERTE T L H L
mED, Pl EEEEHRERLFEO L =< L
T, MRRETRFREOMBIREIhTHS (F
&) CEEIE L. Al LARREA: Y
AT L, TORERAEMY & 5008
TRV LB ThEDS, ThE ChEMEN
BEErOHEVC IR Tz E2ELDE, &
DERER F DL AT R Il &k, 183K
DAL & > TH—2DHRTHERIIR I D D
LB BERES>THEWZ LRXRSET
digwv. SheiEeE, LT ek
TERHBENERS.

E AT, BRAESETE, k& dPETN
o, BAIRERMBTIDLF V. DL
b, EROAEENSBITTAHSILTEIR
DEMBIL LD, B ORITEAN T &
L b, FEiROERE Z O biThebicidh
2 EWE/_bhas, ZOL 5B rbR
&, KBERKEFOEERTHY, TORIDL
CBD THERL DO THS L Ebh 5.

Ticbb, AKiEix, Echo-encephalography,
Istope encephalography, CSF-pressure analysis,
Protein analysis, Chemistry and cytology, Electro-
encephalography, Electromyography, Nerve con-
duction investigation, Biopsy examination, Cerebral
circulation investigation, Various diagnostic inves-
tigations 41243 TV %43, clinical examination
ek, BHrs L technic & X - T clinical i@
RERFEIIMTCIRIE I, B> TWa 0%
B2 LT 5% (DT, IFiC clinical neurophy-
siology DARLD TH 5. L b ZHEKDW
T, MTHALIEED X SRR TR,
2%, Electroencephalography ®DIg-it, EEG
iz X 5 Blood-brain barrier alternation detection
L, megimide {2%3% EEG response DfIjFHA
FaED)HFTCBECIRATHS.

FRERHTIHAEEEN Db YWLED, &
Z i, protein $ HIIE cytology dH - T,
biophysics 72T LTWWew. STk L,

# 93

physiology DRI E LTIIRERZ ETHY, %
ic., clinical neurophysiology TiT/K ¢ & & @ Hisk
WG L Bbh s .

OB, AEIEMBIRO AED W R
T530T, BOTHLb—IRI L& Y ickEC
TRT B —HERERE IR & oS BEH L E D 15 )
FFOCHIT B LD THHER I LHIEEKRLS.
BAR 7 R 3 % R & e UE S AIE MR
ZETH T, BHFEBHEPRRREFCHEIET
LERLEZEDHBDTHS.

(AARBEARE 243 WiE 8

Nobel Lectures Including Presentatipn
Speeches and Laureates’ Biographies :
Physiology or Medicine 1922-1941

Nobel Foundation &, Elsevier, Amsterdam

(1965) B K, 546 (¥8.600)

AET19224E 7 H1041E F TD / — A
M EEZHEDOREMHE L Thicsr >Nk
IOREEDREL ZIRDLLDTH L. /7~
NESFEEORGHBBTEELZAA by 7 4A1 A
kT ABERORClThbh b h, TOAKE
B rh ZhOBEO b EFHE TS h
HLERDIIC> TS, Lichi->TEh bl
ST B LIXKERE L L 5D THD. &
o B THRSEMED ST B/ — AHEH
H DR LOEEIT D ¥ ¥ Z 0FRSETI
BFBEEHE LT, BEbc roBHomBELx Y
EAHBDTHBMD, AU Al DR &
BRI DM TR b — RN T IR T B B 3
CHER U CTEMRIEE AR X -0, R
I B EOEERMB & LXK Z TN YT
7%, 19206 b D20EMIC B 2 EMER LT
B F DL DEFHAE DT ENTEDKES
5.

g —~VESE A T E 2 19224 1 Hill &
Meyerhof Df5DEIEA BT 2R R, 19234
{3, Banting & Macleod D { v~ = ) vOF R,
1924443 Einthoven O.OEXOBF BT 28
4eiz, 1926471 Fibiger ¢ spiroptera carcinoma
DR, 1927413 Wagner-Jauregg D<= 7 U ¥
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