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Increased fibrinolysis of cerebro-spinal fluid in dogs with the
intracranial paraffin clot (hematoma-model) Tadao Fujir (Department of
Physiology, Kobe University School of Medicine, Kobe)

Paraffin solution was injected through the trepanated small holl of the skull into the
intracranial spaces of the dogs, and euglobulin fibrinolytic activity of cerebro-spinal fluid
(CSF) and of peripheral blood was estimated by the fibrin plate method. In 12 out of 24
dogs, fibrinolytic activity of CSF increased and the dogs died within nine hours after
producing paraffin hematoma—model. In the other 10 dogs, little fibrinolytic activity of CSF
was observed and the dogs survived longer than 5 days. Increased fibrinolytic activity of
peripheral blood was observed only in the three dogs died within 2 hours, but not in the
other 21 dogs.

In 7 dogs of the other group, the paraffin masses implanted by the method were removed
by the surgical operation after the implantation. The fibrinolytic activity of CSF once
increased was reversed by the clot removal and 5 out of the 7 dogs survived longer.

These results suggest that the paraffin masses produced in the brain parenchyma may

cause the hyperfibrinolytic activity of CSF and the early death.
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Fig. 1.

Paraffin In).
Fibrinolytic activity of CSF in cases dying within 9 hours after hematoma-model

(paraffin) production (Ordinates indicate fibrinolytic activity as measured by the standard
plate method. Abscissas indicate time elapsed after paraffin injection in to the brain).
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Fig. 2. Fibrinolytic activity of CSF in cases

surviving more than 5 days after hematoma—model
(paraffin) production (Ordinates indicate fibrinolytic
activity as measured by the standard plate method.
Abscissas indicate time elapsed after paraffin in-
jection into the brain).
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T OFEME, RAEROIE LA LETRTOFICH
BRE0T, g, RICHEEERIE X VHE
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Relationship of weight of the paraffin clot found in the cerebral parenchyma

and in the intraventricular space, and the total wight of paraffiin to the survival time in

early death group

Number Survival Intra Intra Subdural Total
of Dogs Time Cerebral Ventricular
1 45 (min)| 1 ggo(me) o(mg) o{mg) | 1980 (me)
2 60 320 0 0 320
3 80 820 0 0 820
4 80 1160 400 400 1960
5 80 1320 0 0 1320
6 90 480 0 0 480
7 180 160 0 250 410
8 300 245 0 1640 1885
9 420 300 2045 0 2345
10 540 683 1200 0 1883
Table 2. Relationship of weight of the paraffin clot found in the cerebral parenchyma

and the intraventricular space, and the total weight of paraffin to the survival time in long

survival group

Number Survival Intra Intra Subdural Total
of Dogs Time Cerebral Ventricular
11 | over 5 days 62 (me) 1970 (mg) o(mg)| 2032 (mg)
12 1" 28 788 0 816
© 13 " 118 637 0 755
o 14 " 20 650 700 1370
15 " 42 60 0 102
16 " 0 985 0 985
17 " 84 290 0 374
18 " 108 0 912 1020
19 " 0 0 1282 1282
20 1 . 220 230 0 450
21 " 85 330 0 415
TS " 0 1260 0 1260
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Paraffin Inj.

Fibrinolytic activity of CSF in case of removal of
the once implanted paraffin clot (hematoma-model) within the
brain. In three of the seven dogs, fibrinolytic activity of CSF
increased before removal of paraffin clot but showed a decrease
after removal of paraffin clot within the brain, and the dogs
survived Jonger (Ordinate indicates fibrinolytic activity me-
asured by the standard plate method. Abscissas indicates time
elapsed after hematoma-model (paraffin) production).
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Fig. 4.  Fibrinolytic activity of CSF in case of
removal of the once implanted paraffin clot (hem-
atoma-model) within the brain. In two of the seven
dogs, fibrinolytic activity of CSF showed an in-
crease before removal of paraffin clot, still in-
creasing after removal of paraffin clot, and the
.dogs died within 5 hours (Ordinate indicates
fibrinolytic activity as measured by the standard
plate method. Abscissa indicates time elapsed after
hematoma—-model (paraffin) production).
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#HAEBMBRERICE TS E KPR & EPSP

2 & F A GUBREEFDRSMERHE)

Excitatory postsynaptic potentials evoked through the corpus
callosum in pyramidal tract cells of cat’s sensorimotor cortex
Takanori KUROSAKI (Department of Psychiatry, School of Medicine, Niigata University,

Niigata)

Pyramidal tract cells of cats were impaled with glass microelectrodes. They were classified
into two groups, fast (antidromic latency<2 msec) and slow (antidromic latency = 2 msec) PT

cells.

1. The mean latency of EPSPs elicited by stimulation of the contralateral homotopic
cortex was 4.14+-1.6 msec for 57 fast PT cells, and 8.6+2.0 msec for 19 slow PT cells.

2. When the corpus callosum was stimulated, the mean latency of EPSPs was 2.0+0.6
msec for 62 fast PT cells, and 4.54+1.2 msec for 13 slow PT cells.

3. The EPSPs from callosal stimulation in the slow PT cells had significantly slower
time course in both rise and decay time than that in the fast PT cells.

4. The mean conduction velocity of the callosal fibers responsible for the EPSPs was
calculated as 10.3+3.5m/sec in 6 fast PT cells, and 3.64+-0.5m/sec 3 slow PT cells.

5. The mean value of the local synaptic delay for producing the tramscallosal EPSPs
was estimated as 0.3+0.3msec in 6 fast PT cells, and 0.5+0.2 msec in 3 slow PT cells. It
will be concluded that the transcallosal EPSP is transmitted monosynaptically in the fast
PT cells and mono- or disynaptically in the slow PT cells.

6. Two cortical cells were fired antidromically by callosal stimulation and so were
identified as the cells of origin of the callosal fibers (callosal neurons). Their axonal conduc-
tion velocities estimated were 17.0 and 4.0 m/sec, respectively, corresponding to those of the

transcallosal excitatory fiberes.

i

[. #&

Towe 513, MEBEHEAERIEIC X > THEATHIC
FHIR N B AR PT g o 14 7%
PLoEEN S, PT s fast 7 v — 7 slow
Th—7 Lo 28T, fast A —7 ¢ slow
TNh—7L CREBRICEL - THERENBE RN
A7 DOERENRERSD Z L 2HE LY. Towe
I E B IEHHEOSTHIC OV T bffth, slow 7
N— FEREE 3JE, fast F— P BUEE 5
BioEEs 5 LHEELED. 20%, PT #ile
o fast F—7 L slow 7 v— 7k DA
BERIZSVTOL OPOBER It & h k.
Takahashi %, slow 7Vv— 7 ic)83 % PT #ifg
(slow PT) & fast A — i@+ 5 PT 48
(fast PT) & 0 2341 7 B OKIE, MEEDOE

CREAM4SEE 1 H19R %A1

(J. Physiol. Japan (1970) 32, 275-283)

SHHEHEDO B BT SWTHRE L, Z0ERE»
5 slow PT o k& &% fast PT L v /&
55 LHE LY. Fic Evarts i, EHHK
2% Fv, fast PT & slow PT & Tk ¥
— VLR H DT L 2L LY. Yoshida
Bk, B VL Bl X - THEH S h 5
EPSP o#Emgas fast PT b slow PT ¢ GEA
BLLEHELRY. Thb0BEPD, K
BRICHENZEREF T 5 2ORPFEELT
VWEBREEEY S B LEZ BB,

—7%, Curtis 1%, HEREEEZHK T+ 5
&, SHUPE ONFRENL 1T BB 0BRE
MNEHBNZDZ L2 REL, HEYINTERIZ X
> CZ OFRBEMNORBBICHERRAIRTH B
ZrELP®, Zh# transcallosal response
LA&FF . Sbic Curtis 1k, MRPEEE
S LT transcallosal response I ¥ 4EikER
DEHE-REBMNRFR S 5 2 L 2H]EL
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7256), Asanuma ¢ Okamoto”, Asanuma
Okuda®), Takahashi 59k, FEESE &K
L7cBgic, SHUBEFRERALo PT Mg o3k
N Hbh, BEEY S AEM EPSP) LA
bNAPSHBEPFERS h 5 o LeRELL
(transcallosal EPSP).

AT, 20X RZOORICHL TR
MURHEA VANV ARED X D nPBEBIEL
TWahkd % i o ic fast PT BX slow
PT i1} % transcallosal EPSP iz o\ TR}
EMz L5 LebDTHS.

I. % 8% % &

120CORE R 2 & FV, A bV — &
{Hexobarbitalum natricum, 70 mg/kg) D fEIEHN
B CHR, DB CTCKRERY T -T2 E
4 LT 2% v 7 & — )\ (Pentobarbitalum natricum)
EBMMU. AL EmERT e ER L, &
IRE % EH L7210, ROoB X 2T 5D
KRR LF—CRBIR 7. HBiRDERE
B U CRIEEE &2 A < B, R SFEEHEH
L, +RERECS I ATy 7Y V7 (R
1.5 mm, & X 4 mm, FE 0.5 mm) #EX, Z0
JAF ok % 3.8% Ringer 28X CHE L7z,
oY v EBLTHRRLEERTICRES X
5 RAETH I AMuNER (3M KCl # AW
PHRIAL, MBEAFEERBIL . F, V
V7 e & TR O SRR & BRI
PHE L. AHEBERIBER LR YV
JPMICiZiER Ringer E T L UNKEOE
EERHIE L.

AREBRV V- AFIBEBLTONE. F1
B < Poah A B BRI BRI AL i o 3 B Ui
T, 52 BRETIMBPRICET 5 vk, 5
3 BRI TR R —SEBR S C oA BB R & I
FR O G CxRtT 2 R6E Lb e, 51 RE
OEBRTHAMOHRSTFE & b B EE, B\HL
7o, H2BRBEOERTEAMEELLEEL
EOLKMEEERE], BREL, BMREHRICK
1cm (Jasper & Ajmone Marsan o JpEsfE 12
< Fr. 10~20, Lat. 1.5~2.0) @H 1, HE%

EEESIMTE5X9ic L. EIRBOE
BRoeaflogSFEEEHT b, [
RIEZE I/ NFLE ST (Fr. 16~19, Lat. 2), Z=f]
%SEEX VIGSNAFRBEMEBE LR
b EBAIC R F — VB E PRI L.

B 2 MR B 1 mm OEIREME (ER 0.5
mm) ¥ 72k A F— VBB E v, ERSEAHI
121 0.05 msec g, 2~5 V (EFif 0.5~1.5 mA)
DIFEW AV R E, EIRBEEEB X OHEOR
iz 0.05~0.5msec (§, 2~40V (EFi&E
0.5~3.5 mA) DEEFAZNVE vz,

BRI APB-205IIERS (HALER)
PRVCIREA Ve 2 a— S ICEE, 20
WIEER Lz, FI7AMNERE VHE LM
BNEME Y —F7 v 77— b MZ-3BH
WiERS (AARBHR) 28L, Avyrixa—7
DD 1 eENCFR Lic. 729 © 1 JaEid R
BEi#oFRR L MIRNEBAOE L SVERR L I
HAL7.

TR FTRTA Ve 2 a—FHIFIERE L
EREEARE Y A T EAV T s VAL
7z.

HPENAERGEEZ A F AV T A—F BV 5
Thomas ¢ Wilson » 5z & 57213,

BRI EEATHI IR L 7o R B Sy D ALE
1%, ERKRTH, T THBREICHER L.

M = & & =R

Fig. 1 13306% L7z 316 Ao PT MR 0MifTik
ANRAL Y DEFEE LA TATHObLED
DThHB. @prbHLPRL K, Thboif
TR AL 7T 0.6~5.0msec iz 5T
Wie, Zh b ORI THEIE & hick EIREALIX
—22~—81mV, 214 JEBOKE ZiX 10~
Il mV OEHTH -7z, FUFFTITHEITHER A
A 7 B 2.0 msee Ko PT g% fast PT,
2.0msec LD D% slow PT LEERZ LT
L7. Fig. 1A 13 fast PT TR A1 2
oFTH Y, Bt slow PT @iz A 7
OFITH B, 316 fE0 PTHIfAD 5 & T fast PT
X 238 AT, TN OFETHER AL 7 BREOF



SEMRREHITIC S0 DIRINRM: EPSP 277

1% 1.0+0.3 (S.D.) msec TH 7. 7Y DTS
fEix slow PT ¢, ZhdO%WTHER A 78
B 3.24+0.8 msec Tdh 7.

HPURE I AR R+ 5 & PT ffac
RABBILSFER SN D, = ORSEEAILH
Belmw 3 & KECEEIEAL, 20EE
POANRL IPEKRTDIEIOCED Z 2D
EPSP rxidztRTc&5 (Fig. 2C 3). #
We SR 5 L, BABBAI ORI
R U TS RERBE R LY, BOWE
BB DS0Ie Y, = OBHBEN ORGSR IR
DRSBEIL R H BRI Y Liehs, KL T,
HRE %L Cw i IR+ % EPSP iz oW T A5
BBz Lic L. BB, EPSP oSk

. []
n
80 4

_ A ,
60 - __
40 B
20

1.0 20 30 40 5.0 msec

Fig. 1. Latency histograms for antidromic

spikes in 316 PT cells. Ordinate, number of PT
cell, abscissa, latency of antidromic spike evoked
from medullary pyramid. Specimen records, A,
antidromic spike of a fast PT cell and B, of a
slow PT cell. Voltage scale, 50 mV. Time scale,
2 msec.

> CFIEEEN —45mV DLk, WfTHE =2
A 7BAL 35mV DIEDLDEGITORHRE L
7z.

I. SHUBZERIMIC & - T < iz EPSP
DEHE

SHA F B R O R ERAL & BRAN T B &,
fast PT © Fig. 2A iHdbh s k57 EPSP
PERE H Tz SHURBER BRI X B
EPSP %34k % 7z fast PT 357@ET, #h
5o EPSP #iid 2.3~9.4 msec (F 35 ¥ B
4.1+1.6 msec) DFMICHz - T, —7,
slow PT <&l B #lfkic & - < Fig. 2B iz
AT & D7 EPSP B35S W 7o, A BPE ]
Wiz x5 EPSP %4 L x 7z slow PT 1319@
T, v b o EPSP 0L 5.0~13.0 msec
QR 8.6 2.0 msec) DEEHICHZ » T\
7.

Fig. 3 1 TffTHE R -S4 7 a L el s B RIK
2 X 5 THE%E & iz EPSP o » 0% 7R

A B

C D
T — 1 1
2T

| g~

Fig. 2. A, EPSP elicited in a fast PT cell by
stimulation of the contralateral homotopic cortex.
B, EPSP in a slow PT cell elicited similary. C,
EPSPs elicited in a fast PT cell by the callosal
stimulations. Note that C2 was recorded with a
faster sweep speed and with a higher amplification
than C1. In C3 EPSPs evoked with various
stimulus intencities are superimposed stimulating
pulses were 5V in bottom traces, 10 V in middle
traces and 15 V in the uppermost traces. D, EPSPs
evoked in a slow PT cell by callosal stimulation.
Note that the latency of the EPSPs in B and C
is longer than that in A and D, respectively.
Voltage scale, 10 mV. Time scale, 10 msec.




278 SIS B0 AR R EPSP

Lic b DT, BEENCHEITIE R A 7 Rk, #HE
iz EPSP % & o2 b D TH B, Z ORI
LELMAR Y 51z, fast PT o317 % EPSP
PERRPL R EHS 5.0 msec DL D&IFHICEP LT

. _ilL_l A

15.04 )
j ' D M \'
B ‘\EI :. .
10.0 . i 3,
5'0 LR X '0 . 1
N L% 4 1
& . 1
:i‘t% *e !
) 10 0 omse
Fig. 3. Relationship between the latency of the

EPSPs evoked by stimulation of the contralateral
homotopic cortex (ordinate) and the latency of the
antidromic spikes (abscissa). A-D, specimen records
of antidromic spike (A) and EPSPs evoked from
the contralateral homotopic cortex (B) in a fast PT
cell, and those in a slow PT cell (C, D). Voltage
scale in A and C is 50 mV and that in B and D,
2mYV. Time scale, 2 msec in A-D.

C | °-*—-'A\_|
~ —

10.0 — ,,al

'
1
|

5.0
igrd 1
10 20 10 40 msee
Fig. 4. Relationship between the latency of the

EPSPs evoked by callosal stimulation (ordinate)
and the latency of the antidromic spikes (abscissa).
A-D, specimen records of antidromic spike (A)
and EPSPs evoked by callosal stimulation (B) in
a fast PT cell, and those in a slow PT cell (C,
D). Voltage scale in A and C is 50 mV and that
in Band D, 2mV. Time scale, 2msec in A-D.

BY, FheEdic slow PT sy 5 EPSP
BENITRT 5.0msec DLETH o Tc. Tiab
b, SHURBEREKIC X > THRE S iz EPSP o
R slow PT o528 fast PT LY $3FL<
B, 2oBIEEROERD -7z (P<0.01).

Fie, WEDHDETIOED PT HIROBITEE R
S5 7 E L EPSP R0 I ix AR O IEMHE
75\3237‘) (=} 7z,

I. BEHRIC X > THFE S hic EPSP
A. EPSP %

AN X % EPSP % 584% T & 7z fast PT
1X62(AT, i 5 EPSP ##% 1.3~5.2msec
DHETH 7z Fig 4). —J, slow PT 0
&, MEHRC X - THR S hic EPSP 0%
1% fast PT oz L 9 $EL, 13fED slow PT
T & T % = EPSP o 3.0~6.5 msec
(E¥3EEE 4.5+1.2 msec) DA TD -7z,

Fig. 4 [Z3THER -S4 7 B L R &
- T s iz EPSP ok & 0% ER L
LoTHB. Fig 3LRLX Y, HTHERAS
o 7 R Halinc, EPSP @raftiiic k 5T
5ED PT fific >\ wC7r v hLic. ZOR
b, slow PT o EPSP @At fast PT o
BIVLEVZEEHALLTHY, BEOMIC
BEOENED bh (P<001). £z, ZDT5
Ao PT B 0fATIE A 1 7 s & EPSP %
Bl OMICIX A B OEMELD 5.

B. EPSP oRERE

MZEZRBM L CHER SN EPSP 05 b
b, BRESNERALNZY, BOWEMDOE
AND B LHbIB EPSP st LT, EPSP
D3 b B Y PLEEICET 5 % T ORH
(rise time), SLHHB YV 2D £ OB 25D
1 DiEEIET 52 CORE (half rise time),
T Lt b2 OEMO 250 LICHET 5 ETO
5[5 (half decay time) Z FHHI L7z, FHAITE 7
fast PT 12{8 ¢ EPSP 013 rise time 1.7+
0.4 msec, half rise time 0.82-0.3msec, half
decay time 8.2-+2.9 msec Td », slow PT 3{g
» EPSP m3E#i rise time 11.320.9 msec,
half rise time 5.0+0.7 msec, half decay time
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15.7+08msec TH o 7z. = D Xk 5 T rise
time, half rise time, half decay time X\ §1
b slow PT of fast PT X 9 b EL, W&
PHCHEDERR ® b h 7z (FhZh P<
0.01).
C. EH

BRORERMEMRCMZ T, FRILD
EPSP 045 2285 Lz, Fig. 5A 1320~
200Hz o RERE 3% fast PT oRIG%
FLizbDThB. HABhB X, T
ORISR T L EHK Z & i EPSP 235 &
iz, 04, 50Hz PLT ORIEEE CI3iH
I S N7z 4 EPSP p AT & 132E % LW IREL
LRV BB 5T B DI L, 100Hz
Mo RERIB x5 2 % H S0 EPSP i3]
WRTOBEEM X D b E W BB L~
POSELHN 5 TS, Fig. 5B (320~100 Hz
DRERB T3 slow PT ORIEERLE
LDTdH 5. Slow PT 034, RrSHEG»
nrow, wo=ZEclast PT LEEB55%
VER L. Okl 20Hz o REFHK T T
i 2 % B LA ORI+ 5 EPSP 2 iR v
AP LHRSTBZETHY, HHT
& ORFIMAEE OB > TEFK Z L icEh
Fans{Ex D EPSP 0EREP/HNEL D,
100Hz iz pb3 sk EPSP La@Esdbhiny
ZETHY, ZOo0REHEERERBOED R
R 7 BEKCEBT B L, fast PT a4l
CHIE LT AN JRKBPHLNDZDICRTL,
slow PT Cid R4 7 B APEHBE g $
Bty _A b 3rh B 2% EPSP iz NRAlC
ANAL TBEEKBRARONBDIETERCZ & TH
5.

M. &R EPSP 0 v 7 A JBEE b MR
MED R

Fig. 6 A, B ix[fil—» fast PT 23\~ TNE
BLUOUEE 2R L CHFHES i EPSP T
b5, ZoflTE, BRHMCE > THERE2.0
msec ¢ EPSP (A) 23, WHAIFEFKIC L - T
¥ 3.3msec » EPSP (B) ¥ hiz. %
7z, C, DixEl—m slow PT »5 DT, M

A B
20H2 _,N‘N\M'\.:l

25Hz Ml

50Kz NI 4nuz~/"w‘b”:|
100N1-N\N\N\/¥I 50HZM|

znuuz]}\ww\l IBUHzMI

Fig. 5. EPSPs evoked by repetitive stimulation
of the corpus callosum. A, series from a fast PT
cell. B, that from a slow PT cell. Voltage scale,
10 mV. Time scale, 20 msec. Stimulus frequencies
are indicated.
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Fig. 6. Latency-distance relationship for the
EPSPs elicited by cortical and callosal stimulation.
Closed circles, for 6 fast PT cells. Open circles,
for 3 slow PT cells. Ordinate, latency of the
EPSPs. Abscissa, distanae measured from the
stimulating spots to the recording sites. Paired
points for the same cells are connected by straight
lines. A-D, specimen records. A, EPSPs evoked
in a fast PT cell by callosal stimulations. B, those
by cortical stimulations in the same cell as A. C,
EPSPs evoked in a slow PT cell by callosal
stimulation. D, those by cortical stimulations in
the same cell as C. Voltage scale, 5mV. Time
scale, 5 msec. Note that in A and B spike poten-
tials were elicited from the EPSPs which were
truncated.
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PRI & — TR 5.0 msec » EPSP (C) 73,
SHUZBRIBKIC X » TR 8.5 msec » EPSP
D) »FEREINE. Z0L5EF—D=a—u
VT2 EEHBLCEhENREPSP 2 5E& L 2
A, Fig 6 IRT 28 <, MBS S e
WA ETOEMZXEIC L Y, B Y,
o TR e EPSP##E%E e v N L, 7n
v MLz 2 REBSEREZIMELTYEL 0%
RERD . 2OYHEE OZEOMEITERO
mm TORBEN, Thbb v ) P BT
(synaptic delay) # B bbT LA SN B, HE
SHIBERAL 2> & SN & ¢ O UERE, MU RE R
BEALD & FFEIAL % COEREOHIEIZRD X
GITLTBI R . Thbb, 28MEOF
—ZB 2 bR EFIDOMRICOVT, EBRKT
%, B%SFROMKELE BVIEMLL VA
BORBEERIIREL, ForbADBRTHIC
ESHEMMEEZET IO LABLRIIET T
», MRICELE & 2 5 CHENCH - TRE|
U, MRCECIHMEBREHER LD BER
BRICE L7e. RURE ORE B bR R »
TR B E T O & CICIERR E TR

Fig. 7. Antidromic spikes recorded extracellu-
larly during stimulation of callosal fibers (callosal
neurons). A 1, antidromic spike evoked from the
callosal stimulation. A 2 and A 3, same as in A 1,
but with double shock stimulation of the corpus
callosum. B 1, antidromic spike evoked similarly
in another cortical cell. B2, same as in B1, but
with double shock stimulation. Voltage scale, 5
mV. Time scale, 2 msec.

B e BEBHEOEITICIR - T /7 ¥ 2 THEL
7o. BEOF2IZOVT 2 b W I EREDCFE
X, Ao MR b MRS £ T o Bk
15 mm, FEHE E CHEEE17mm Th o7z, =0
FERICD P&, BOERRMEALY & FHEHA %
TOREREE 34 mm (17x 2 =34), BRI
P OFEMAE T OFEEIX 19mm (34—15=
19) 2Lz, ZzoX 5 LT6fD fast PT
(Fig. 6 @) It 2oVTx by F 7 VBT
0.3+0.3msec TH -7z, Fiz, 3{E® slow PT
(O ko THRROBEE R Z 8V, ¥
FZEIE 05+02msec 2 v H5{EE 2 7=. X
DENFNOEBROEAHLOHEENE N Fh o
EPSP 2 B5 ¢ 3 MMM CEEEL 52 5
Z b, 6@ fast PT, 3 @D slow PT iz
WTENENEERERRD. 2hdo fast
PT B85+ 2 EHHME 0 B R E X 10.3
+3.5m/sec, slow PT (253 2 RHZRHRHE DI
HiEEERE L 3.640.5 m/sec TH - 7z.
V. B0 (callosal neuron?)
SRR, JERESEARI I U TR TR I3
KLUisw£ L o RAMIRE BN 5 ik
HTHG L. hbH0d b THIEATE L
2 {80 FERIRIC B TR T X Y 3 T
AL T BFEFEE N, TR O AAIEAT & R
EZ&hi Fig. 7). +hbb, iBRERICLEN
STk, HECHET2RBHME 52 2548,
IS-SD7m v 7 LY T 2HRABHLNDEZ L
(A2, A3, B2), iii MBI - TEREEH
TCARAL T OEREPR—ETHBZ L (AL B,
iv $7900Hz o EHEERKIC BTS2 LD
WAITHER AL 7 LHE LIe. 20 2 [HORKEHR
e fn M IR OBER OREREZE b £ hlT
m/sec, 4m/sec TH »7c. Z OEIZEEFR
EOMBHMEL, ThX VI3 2B EEH
EOMEBERTFET S ZLERLTV 3.
V. Fast PT B X f slow PT DEEEAL
PT MROMBANEFREEEZEL T, Z0%F
TERBAL % MARRER I HERR L7 b o1 fast PT 27
{#8, slow PT 7{HT» 7. Fast PT i3k& o
SEAHING (40~60) T H v, slow PT i3/ a1
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DHEEMIMG (20~304) Th 57z, Slow PT 0y
2B (contour) i3 fast PT mZiv k b & REHT
ot BB Sz fast PT B slow
PT B9 _TRBESBTRES L.

Slow PT DN FHE S 3 2 75 - TS
R X 28T R E R55A1c, LiZL
BRHED 21 7 & 5 OBAL (100~200 £V) 23
slow PT 0T 24 7 10HfTLT & b h
fe. TOBMOBEI—ET, 20KBLEN
MNole. ZOBMIEBSRESMCZ R
TOHRBIES N, L o> T OBEMTFIA S
hic slow PT offaEIciER 3 5 B LT
&7 <, T 5 fast PT 0TS kiR
% field potential ©% 2 LB TX B, T
7z, slow PT OfilNGBEX B 5720 bz
BARE 50~T0pp B2 Lz X b, fast PT &
FIBENS b 5O L DOMABICHIAT S = k28
LELE & 5 7z, Zhb0AESE LT
fast PT 33t slow PT BE—@WN i 15ET
BLLRETF BRI TR, EVIEFELT
FETAZLETFRTARETH -7 (BB,
ZOHEEZD2VWTRTTREEL TS L &
BLTHLW).

V. & %

Fast PT o transcallosal EPSP ni#4&, o+
7 AMBIEICE LIz BAERE R X 0.3 msec & I &
Nz, "EABYOFIRMRRICBIT SV F 72
1 EOBIERE R 0.3~05msec TH Bz L
531, fast PT o transcallosal EPSP i
Hyrrafr Bpbh 5. Fast PT ¢ trans
callosal EPSP % 200 Hz o E#EE I 1= &k
L7zE £  fast PT o transcallosal EPSP 23
By b7 26Th 5 2 v 5 FRofERzEF T
52b0THA5. Slow PT DA, vF 7 25
FEICE UOBIERERTIE 05 msec LIS i
BB, 2=y MERDEVZ L=, Fig 6 ¢ 25
ERESEROGEN fast PT 02k v 41153
mm%@t:am&Y%LoﬁmﬁaPT;p
DRERMER ) BETARER S Z0T, =
DEZS > THYF 2 ThH 5 LBETE R

. LHLELLLB2ZY 722 S L
1XT&X5. Fig. 6 0V 7 ABES RO LE
BTS2 T L (FEOWEIIEHRE
% ;7 %), fast PT L slow PT o transcallosal
EPSP D@D B 23V L, KR RGO 5
EEEOLPVIZLBLDTH S, Thbb,
fast PT o transcallosal EPSP |3 (=855 E D%
CINERHEERBET 5 VoV RICE 5 THER
&h, slow PT o transcallosal EPSP 3 32 \»
CEGRE® b SRR 2B T 54 v R
CIVFERINDILEELZOND, 2O LT
Fig. TIR LIc X 91T, BB o rhiim &
[FIE & 7z 2 fE o i D iR Eh TR O frB s i
ELCEEARD sz b b BET 5.

% ¥ U TR & iz transcallosal EPSP
DRFHREE & g Lic B4, slow PT Thoh
7z EPSP R fast PT ¢4 b h 7o
EPSP ozxn X v bid 3 5 KB 7z, Slow
PT 231> % EPSP 0 RBEiGEIE V- & 0H
HE LT On0REERELZ NS, &1
iz, slow PT o transcallosal EPSP izff 5. 4
BIMBRYEA v A DFEINES fast PT o 21
EVbbB0LVHHEEEETH Y, &2 icslow
PT 1253 2 MBMHER IR O ¥ 7 A el
B oW ORREN fast PTozrh I v
2RPTHIFEERD TR, &bI2E3
DFEEEM L L T slow PT g+ 53+ 7%
P EOHIRAE L Y 9370 Y BRI BRIR 2S5 D BRAL
WHEBLTY R 32 bR, §4 00k
LLTHY 7 AMEPSPELTCV3 2 &
BHTeh5.

PR OE TR & 51z, slow PT ©ix
fast PT ichhL, X W{EEEORENE T
I 2 % B LRl s+ 5 EPSP 2 isriE L
RPN LHR 5T Tz ZDHLAT slow
PT o EPSP opsf#RESE L, iT3 24
CE-THEREN-EPSPREBELETLHLY L
KROEPSP BFRENBZLICLBHDTH
5. EOHEERE OB, fast PT <345
SRR L TAAL 7FKBBBNBDIEREL,
slow PT Tl 24 7 B XX LRI 1< Shis
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¥, BASHEL VB b2 B EPSP It A
Blic 234 2Rk H BN BICT Ein\. Slow
PT o3V 3 AR O A 51 7 5 KROWE
1% Na-jE#jfA (sodium carrier) BAREMT
T iTETHBHEEEbh 5. :

Towe »ITREEE» b © RLEATICHT 2
PT fiam %4 7 FKOBHEZBERL, sow
PT ok fast PT X9 $ELFK T % &
R B, ARIREOBAIEROMEA T DR
BHD LD TH B 05, slow PT D RASA 7%
kOB Nk, BET MO RERENE
z &, EPSP o rise time 3Rz &, BLT
WEHAC L 2B THATH I LB TE
7z. Towe b#f slow PT 0Fk0B<h
i, transcallosal EPSP |z X 5454 L RO
FILL B bDLEETHENTERD.

Towe HiIX &bl fast PT B X ° slow PT
DR BRVIED » TERL, fast PT
X REE S5 i, slowPT GRBEIBRDDS
LHEE LD, L L, REBRORERE fast PT
% slow PT & P FBESBICHDILE
RLTVB.

AEREE, PT o fast, slw 0>
ORICK U CHBRMEN Rs o BN S 5 %
WETAHZLEHLPICLTYS. ZOZEE
MG D SR RSB I BT B EAOWH
FEHCASD L BRENREIERI VI LE
TRTHELOTHSI.

V. # &

FaOKRBEE #SFE) &Y aEFRMm
OHIFEPNE & OSEERE B T s o Te. EREHER
F T 2 BWATHE A A 7 DR 2.0 msec R
W OYERR WA B % fast PT, 2.0msec DLLo
slow PT 35 %, UTF0X 5 BRRVPZON
7z.

1. sMUpPEEE M LT, fast PT 28
& & N7z transcallosal EPSP o SE## 3 slow
PT ozh& b b, AEOHMIAEEDE
»ndH il 7z. :

2. MZEZHE LT, fast PT i shi

transcallosal EPSP ¢ 3E#g¥E i i3 slow PT @

EhEDEL, AEOBMCIARDENRD -

7z.

3. Transcallosal EPSP o rise time, half
rise time, half decay time kv 3hd fast PT
oFps slow PT Xy v, WEOMICTh
PNEEOE D T,

4, BRIz 20~200Hz ORERME S 25
v, fast PT 33X 0t slow PT 813 5 EPSP
D 5B ECLERNH LN

5. SHUEYE L RO 2 KERBLT, Th
FhgER s hic EPSP 0@ b v 7" ABIE
%#3Ha L, fast PT 0.340.3 msec, slow PT 0.5
+02msec L\VHE % x 2. TORRPD,
fast PT o EPSP (3837 2k, slow PT
D EPSP B LS 1Z 2 v 7/ ABICHFFHES
b LEZ LN,

6. RGO E FRIE L, REEE
DB R L BRI L BB L '

L.

7. RN faEE AV T fast PT B X
o slow PT BRREESEicd 5z & e llE
FUCTERR L e,

DLEDFEREND, fast HDZ slow PT o
transcallosal EPSP 0B iz 2V TETDOEE
BRI,

R LTS, MRELEEE, HENHEZ Vv
e BETRE—E RO BB L L E7.
F R W W R SLILE R, B KR
MCiE R~ e L g 3. HFATRE TH 5 EN
%s Epﬁﬁ\':g': Eﬂﬁié&iclt‘ﬁ> rQ @%%%%Pﬁr
F, B RISEEIEE R Wi v R NERIE
Zest s DEILE LR £ 5. 7 5E o
BB W ARRK, SEEERLITLID
s L E T, 8, KR O—HikE4OE BEE
Ees, 15[ B AR SEA CRE L.
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BAKREH/EE (microvibration, MV) [C& L (ET
LHELEOHEICOWT

RE FE, EaRKE, ZTREBH, E4RET, BlE ©17
’ FRAEIES — ).

(BLAIRRE

On the effect of cardlac arrest on the microvibration (MV) over
the body surface. Yoshimasa KoNDA, Daisuke Sasaki, Katsuro IGARASHI,
Sechiko Sasakr and Toshiyuki OzAKI (Department of Physiology, Hirosaki University

School of Medicine, Hirosaki)

BB OB EEmEICcB T, £BHICHEL
TR 5> TV 3 RRETEES b CHUNE
), microvibration (MV) (> Cii+Ticg
COMFERENTRD I TV . LHLAaR
B, ZORBAERFEBENT L OERNES
T B RS ERREED L 2 ABT L 2
bh Tz, MV oRAE#FicovwTikoh
ETREICHERDRSICHR T3 E2 B R
BY DEPT, V“hY A LERMERSRS
LLTEZBERDS. Thbb, RBLE
HELD, RIFSYY, FIAOI MV L 0HEIL o
BEEMIC >V TN, b s MV i
FERBIRS O i, DWENCEET 3 KE
5 n b b UOERMERS OB R LR T T
VEZLERELTVE. LKLY GEFD
BRI 3 v T REREBIC X 5 ORI S
MV B XETESIc> v THRL, BiE%k
FREBITR T 5 MV 0O HehcBRT 5.0
HERENC O 2 — B EE T 2 BB b
LBFET A RIRECRSKSVEE L T A&
THLDOTCHBLERLTVS, 20X 5 i
MV L8 L oSO B>\ Tl EE
591 MV BB EN305RE Licgic
bHEET DL POEREDMBEE L 5T 5.
LaL, rRicHkT3eEL D MV 28
PEREILHI0G LT 5 = LixEEYIcE
LT, ZORELHFETD L) HR TR
DB N VIRBIOFEIC SV TR oS K
T3 L RRELEbNS.

CHEAN454E 1 A2TH3M)

AE, FiEix MV L.0dashe ok E H
BT AHEO—RL LT, DELEAMY
ERBRETHECOCTREL, 2, 30M
Bi7DTHRET S,

%&@%au1mw47%%&mw ks
VB OBL Ry DR EBRER T 5 itk

D OB R I L), 0K 3 bk
- TMV, BN EKG), B (EEG), MERE
B (Resp.) L [FIRFiEG: LOIAEIERTORE L
BRE Lie. MV 0B I EREN R Ui
BITBWTC, HWEMLIZERE LA U5 X0h
HIREBMUOEERRE PO v v ¥ =2 VY 2 7
Y ZERALTITR o7, BB, LHERELRS
EH7eWITiX, procain T X B RALEREETICR
WTET A VY X ORI E TE BT RLY
VERE e COREBRH L. ki, Hib
B VISR O DRI OFERR TR+ 2 B R R E
T Biwic, OE» & H 5 KER, FFEHRE 6
FORET 5 L R ELERRNIC10%EL
V¥ lce BEA LK. BAEBIA Y ¥ %
E—ERE rREEREE R L, OHENIR
REE L LLEBR ETL 2 0BRAIEINIH
KLz, ERERITROBY T 5.

Fig. 1 A#{br V BEIROBEAR X 3.040E
IERTRH R ORPIRES), BB, MV i b iclE
M2 ord. MV &R RERR B IC BT
BRE—VBRHELTYS, MVELEBROR
B L ORI RELHERBICBT 5 MV
DBALREBRVHALLTRP o/, Zhidd
AV X FMLICERET 32 L itk VERG
DERENPERT A LICE 2 b 0 tELLN



5. Heh Y WIREAE, 308% (B) itk
4k MV ORI ERCEB L, B IKEE
HERSP AN, 208, DIMENTE
BEHcRBEs Y, DERTIE R-R BB
HEIER LAMET LS REE 2 FRT 5
CEDLP 5T, BN & FEEE I+ Tl
FH T H o 7z, WD VEASE LS (C) T
MV OBFERI D EDBHF L, DERORE S
EEAMEHE L. BA%S3S (D) L3054
(E) BXUENLIE TR (F) RSB FE—
2Ty T EBEERDOREILE L AL FRE
DFERGEHBR 2 b, SEERIC L vFx
PEEBHPOWMVIZTT LA VT FiXvb
SHEREERL TV .

U ko EZRiEREDERIc T 28k Y
DEFEHIB0R L b iz 143 MV i23k%ic
BEL, 3H/BoTHETIELIBETS L
ERLEDDTHS. ZHITEHLSY 12k 25
HELREIERTHB. DIELRE TR T 5
MV 05575 & ik 0 ER & LT L#E
HIRBIRR Y DR, EIRERIC X 5 hmER
5 b B HER OTEEIME OB ER—RE %
bIva. BELIC X ARERENFIEORE L B
B DI &\ 9 IEH TR & R FihE S
TATEbhict VHIFRIC L HHEL VEL
RINERLT, SHORNEET SMETH
55. Wi, HAbs ) EHERB i 14
BITRE NI MV OEFFERED T d 5550
HRERSUADO L DL LTERENB R, B
BUZILIC X 2 PR RMAE & 7o X B RS O 1R
BIEOEIC X 2 HER S FIZIT WDk
DBEZDNDZDTABES RN EML sz &
BYHETH 5,

L oT, B0 X iz, FaE0ERICR
WOLEEBIOEILERIE MV gk A STk
L7z bz MV RBLEB0RE IR IS
ZUTCBZLERLELDTHY, 4% MV
DEBHYE b CIERNER AT T 5101,
MV % DBERIMIRBIR S L £ OO EELSY &
OB THRTIT 2 e N BE S 5 &
BLBbhs.
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Fig. 1. Respiratory movements (Resp), electro-

encephalogram (EEG), microvibration (MV) and
electrocardiogram (EKG, lead ] ) before (A) and
about 0.5(B), 1(C), 3(D) and 30 minutes (E) after
injecting the adequate dose of 10% KCI solution
into the heart immediatly after the ligature of all
arteries from the heart of a rabbit. F shows the
vibration of the experimental table. Each calibra-
tion indicates 50 ¢V in the EEG, while ImV in
the MV, EKG and respiratory movements.
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Physiological estimation of ramification number in the
muscle spindle terminal of frog

Yoshifusa ITO, Katsumi MITA * and Fumio ITO **

* Department of Physiology, School of Medicine, Nagoya University,
Nagoya *% Department of Physiology, School of Dentistry, Aichi-Gakuin

University, Nagoya

Gray? has found that the sensory ending of
an axon in interdigital muscle spindle of the
frog (Rana temporaria) ramifies into two or
three fine nonmyelinated branches. We inferred
the number of the branches in sartorius muscle
spindle of the frog (Rana nigromaculata) from
physiological data.

Each nonmyelinated branch must fire spon-
taneously according to their probabiliy of
excitation except when an axon reflex from
the other branch excites it23). The axon reflex
is accompanied by the propagation of firing
from a nonmyelinated branch into the parent
axon. According to whether the firing of the
nonmyelinated branch is propagated to the axon
or not, we observe a propagated spike or an
abortive spike by a paraffin gap method3).

If the firing of one of the nonmyelinated
branch is not propagated to the axon a refrac-
tory period occurrs on it alone, and if the firing
is propagated the refractoriness caused by the
axon reflex also follows on the other nonmye-
linated branches. The time course of recovering
of the nonmyelinated branch from the refrac-
toriness can be represented as the change in
probability of excitation. Therefore the proba-
bility is a function p (f) of time % If one of
the nonmyelinated branches fires at /=0 the
probability of appearance of the next spon-
taneous firing of it in the interval between /=
1, and t=t,+di is p(t)dt.

If a train of spontaneous firing is chara-
cterized by p(#), we have the following rela-
tions®

t
()

Fly=ply-em(=\'pydn = (1)

* BEER, SHEC A EREEYIERE
B
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and p(t):F(t)/g":F (#) dt, (2)
where F (f) is the interval histogram of the
train which is normalized asng ) dt=1,
The frequency f (I) of firings in the train is
f(]):l/&jtﬁ‘(t) d, (3)

because the dominator in eq. (3) is the average
length of the intervals.

Next, a system in which # branch gather
into an axon is studied. The firings of them
may act as a trigger for initiating propagated
spikes in the axon. Denoting /* (f) the histo-
gram of intervals between a propagated spike
and the subsequent abortive spike which may
excite the axon, and p* (f) the probability func-
tion corresponding to F'* (f), we have

Fr=p* () - exp(— | p*()d) (4

prO=F )\ TP dt (5)
and g (f)=1—11 (1—u (1), (6)

where P (f) (k=1, 2,---, n) are the probability
functions of each nonmyelinated branch. From
now on we assume Pz (£)=p (f), then eq. (6) is
reduced to

pPrH)=1—-1—p )" (7)
If the abortive spike does not excite the axon
we have, using eq. (7), (1) and (3) successively,

£ o=y | "= (1% @)

exp| - |‘r1——p* Oy e, (8)

where f () is the frequency of the superposi-
tion of all trains of firings of each nonmye-
linated branch and a function of #. Using eq.
(5) we get p* (f) from experimental data, then
f(#) from eq. (8). If we know the frequency



f1 in the system at the condition where axon
reflexes do not happen, we can estimate the
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Fig. 1.  a; Histogram of intervals between a

propagated spike and the subsequent abortive
(black area) or propagated (open area) spike. b ;
Function f(n) (continuous line) and the value
4.68/sec (dotted line).
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number of nonmyelinated branches (or the
number of places spontaneously excitable) from
hHi=fn).

A performance of new experiment is not
unavoidable to get fi. If the time passes enough
(200 msec~300 msec) after the propagated spike,
each nonmyelinated branch must be almost
released from the influence of axon reflex. The
average of intervals between one of the abortive
spikes appeared more than 300 msec after the
preceding propagated spike and the subsequent
abortive or propagated spike was 0.214 sec in
our experiments ; that is, the frequency was
4.68/sec. The frequency obtained by this
method takes the place of f;. Fig. 1a shows
the histogram of the intervals between a
propagated spike and the subsequent abortive
or propagated spike, and Fig. 1.b shows grap-
hically the function f(#) obtained from the
histogram and the value 4.68/sec. Thus we
have got #=3.75 as a physiological number of
the nonmyelinated branches which is more
than #= 2 ~ 3 obtained by Gray.
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A labor-saving method for insulation of metal
microelectrode utilizing hydraulic pressure

Toyohiko SATOH and Haruo SHIBA *

Depariment of ‘ Physiology, School of Dentistry, Aichi-Gakuin University,

Nagoya

For insertion into deep subcortical structures
the metal microelectrode is preferably used by
virtue of the toughness of its tip. Recent
development of synthetic resins with excellent
properties as an insulating agent facilitates the use
of metal microelectrodes. However, with con-

ventional methods of insulation with synthetic

resin it is very laborious to realize a smooth
coating of the tapering (tapering) tip of the
microelectrode. The present paper describes a
labor-saving method with which the thickness
of the coating along the electrode can be easily
controlled.

Methods

The coating apparatus is composed of two
glass irregators A and B and a silicone tube
connecting them (see Fig. 1). The irregator
A in which several sharpened metal micro-
electrodes to be insulated are held perpendi-
cularly is fixed to a stable stand. Liquid
insulating agent is poured into the other
irregator B which is at the position 1 suffi-
ciently higher than that of irregator A, and
flows down into A by the force of gravity.
The quantity of the insulating agent to be
poured into B must be adequate to immerse
the metal microelectrodes in A by a desired
length. After the flow into A is finished with
an equilibrium of the surfaces of the insulating
agent at the level 1, the irregator B is shifted
from the position | to [I. This time the flow
is from A to B and the surfaces are finally
balanced at the level 2. The position ][ should be
as adjusted so as to obtain the level 2 immediately
below the tip of the electrodes.

After drying of the coating the irregator B
is lifted from the position [ to | and the
the above procedures are repeated if required.

* RS, RIRARS - BB AR
LR
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Fig. 1. Schematic representation of the coating
apparatus composed of two glass irregators A and
B and a flexible tube connecting them.

Comments

The velocity of the flow of the insulating
agent from the irregator A to B decays toward
zero as the surfaces of the insulating agent in
two irregators become equilibrated at the level
2. This gradual decay of the velocity is quite
favorable for a smooth coating of the tapering
tip of microelectrode. The overall velocity of
the surface descent in A which determines the
thickness of the coating can be regulated by
changing the concentration of the insulating
agent or by compressing the connecting tube
with a clamp.
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Y F AEKRFEEREEREE k5, HEE=

1. OV = v DORBEIDFAYR FVIR

s & EEBMLOLTEKXR), B ShF
(BB R E— )

AV JBHERORF 7 — VR ED
MEL—BECTHRIES. £ic, ZOoWHEIL>
W, BAoRE, BT, &\, ERe T 5
X oWIE, 14 VAHEBIs X 508k, s m
VT T AREDELH, v T T Fy FRITE D
DL E T OWTHE L. SBNE, cpA& 7
~ VT oW T XSz 2, 3oRERZZA
HIzDTHE L.

Xﬁ/~ﬁm&ﬁm,%%mﬁélimxﬂ/
—NEIMZ, WRWEIBRESChY, Thth
TOWTET7F v 7 A G-T5 # WSkt
BFz. TRBHE A & 7 — VR & FRR T 2
CHBEINRD, £DORDEDEDL, =vE )Y
VEISERETH Y, vy X OnERTFIER LR
Iadro o, FEERAVY, WIEBHEL (A&7 —
VMR 1/3 IR B X 5T 3), €77 F
vy 7R G- IT X VLT, — D DRASZTH
bipt, =ve VY VBEOBRWER 3 % bh
oo B, v ¥FORERTERLE S 250
7.

DT, FEBBREKS T A R ) —VRIBED
0.05 LBz, =F/L=—F /L% 4 {EBmz kil
W zic. WRIE, ABORRCILTL, #ny
RO B, PO L 755 O T, 3B OULIRE T,
BWE S &5 Le. RS DB DMk eI
%, 80% A & 7 — VIR S O 1/3 Bt s
XoR L. =F = —FARBKSE, 77
7 v A GI5 CHEET B L, —DDREITTH
bbb, =ve FY) vOBR®ERL, v9FD
MEZE TRIE., BRERTE, TLbTh
THBEOWETHD, 1/28TREL TRV,
X775 v /A G-T5 5c, £/, =ve Y
vEIGT, MEBRTERICRIWT, kDL FiE
DEAETFTR, BROBEPLL5L LT
HEVZS.

2. B & KBOBBTERICIH L (29, TCA
BALINA YN~ DEE
BTHEE—ES, KTEHME (BRBSARE—EH)
TCA cycle member-7 = Vg, YA7 2 = v
MR, a7 PN ZNER, 2T B, T<VER,
Y v =B, A FFeEE-ico W UBRRE, KB
BE DM RA~DEER 2w T ERE{T-
7o, HMRIERIT X 5ERRIEE S Warburg [HERR
v, 305@ic 4 EF 2BREIEL, BRERL
mg, 1IN OERE QO0: & LT, TORKEE
TQO; TR L, MBLEHK L. MBIIER»
AUy XFOELE, RNEETIREZAW. i
BRI E B OBREE Ringer W2 AV,
AR EESS 1073, 1074, 10~ mol & L, glucose J&
B 0.2% O EWEMARIRYRE (BF8) & P RE
Wk (fERE) CEBEITR-7c.

r=vER BEE O &8, fpET 1073, 107
mol iz R REHE L. KIHEE OGRS LI
HlEh, EENBEESRP o7, YAT 2=
v Mg BEE O &% T 107 mol R14%{RHE
L, £ofhiaZEfbin <, SRR & s -
7o KGR EOEHE, Mg e 2057 -
Joo a=% b SNV EVER : BREOSEITOC{RE
L, SR E Sk -7, KFEEEOEE
¢ 10~* mol, 1075 mol, fEjE-C 1073 mol 23 2R{f
L. 278 BREOSHE, EELTEE
L, D 1074 mol 2% DEENRD 7. K
BREEOEETRREEL, £ET 1073 mol 2
18%, 10™*mol TI6%DIEEE T~ L 7. 7=
B BREOEEIE ki <, EFET 107 mol
#5179, 104 mol #312%, 10 mol 739 % @ {2
EZRL, KINEEOEEIICOREL, HET
1073 mol 73142, 104 mol B39 BIRE L. YV v
=B BEREOSET 1073 mol »512%, EIET
1073 mol 7313%, 10~*mol 7311%, AMEEDOE
¢ 103 mol 2311%, #iET 1075 mol 7312%,
10~ mol 3169, 1073 mol MU H{EEL:. *
DOMIEZE LRt AF Vb BRED
4y 1073 mol $512%, 1075 mol %310%, KiX
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4

BHEOERET 1070 mol HIULRELL.

3. HEBERICE L ETAF v EOROVE
(KINEElCLEE LTI+ Y OFE)

BAEA (BREXE LI

IR OMBBIE R DR DL & 2R - 12RE
B L HEERE V., i, RMRETREE
BELTELT FoEERfTsevbhd. &
2L LIS LIERRLTCVWS LA THS. S
DOEBT LE, ERERS 1 v FOXMER
OREMEE IR T Py E2EERVWEE
I, SEEFEROBE TN TREIE TS, ©
LT, FryEofbic s ) a—Fvikipx T
b, 1T & A EEBOBELMNURREHEEZTL
2. Fhbb, FVa—rFUYRKBEEEICL T
PREE E LCREL{FAShEVnT & b d
%, DERESWEDEE, HBERE TIEE L Ringer
WL, BRECREELLEER (&R OBREH
BRI, WEROGAVEBRNEETL D IGE
Liz. o ¥z, 4 Ringer % BRE CRERL
TBEE LA OBRENER RS, BRE
CEBHLEVWHRZES LAETLE. AL, &
BREROSEIERETEELRVWAPELL
BT L&, Labic, {5 Ringer ¥ EITMHE
EEBOREE, BRETEHEL T LARLT
%, BREBEECRALLERZ AP 7.

- ¥ Ringer #iH 5 KCl #7241 CaCly %[k
LB EOSBEHET TOBRRHER VWDY
HH VY AR L BT AFRER L.

7 P, KCl X O° CaCly 0%~ DEIRIK
HCOBEMEER LD, IAYTAHRIT, X
S X DELNER, HYTAHRITE-ED LR

Pote. 2EC, BEFEREL IR~ 1HE

OBMZEME % » 51T, KRk, BEIE
CHALCTHREEEDRE L &k » 5, MR
(100%) DBPEVITE% DBEFEOHETH X T, 2
2o TETE2TRLE. LaLl, BOSIBES
FE L& GERAMBERER L. Tihbb, 23R
v — L ORI - & D BB,

4. EDTA, LiCl (&3 5 v MTHmARsEREsRE
[C2UT

R (RBAKE )

EEHIa DT : homeostatic Rl X D

s>
&

&

FEINTWS. T E BT X - T
B XN 5 ER BT AEIREERRIL,
z0 X 5 I B i ORI L TR
T5 ki, EkbOTHE. HEIHEIEENIT
LI B B IFRE DS, BhRREBIC BT 58
BrowT, 7y VEEFTE, HoNFEIERT
X ABAETF oKL MSS, %72 EDTA, v
T4 VIR EOERTIE, MEEOTFRES
2%, MEMIED “B31&4&” wind Z LB,
FicbbilaBEoMHREEC X v, KERE
DIET, electrochemical gradient ic X b, E/oid
HLEOHINC X 5 pressure gradient i X 5ilfa@
P Na* s “3l&4” wirdz LRIEL
7.

S LROELE, XVErTTBRD, B
S HIFFEIRR R O EBA O Na*, K'Y ORRWE
b, LiCl wxafcagrsfsc iy,
S ool B N o

1. 100g #F » + OFF 2R L, R
HOIFD Na*, K¥ O0Z{ba 7. itk 1 ReH
F TR, 2FEHEE X D202 0ENE %,
4 R EICET 34 pmol/g wet weight £72 D,
Ll DNA &% T 30 pmol/g {EEHMERFL
las A oM EREREZR L.

2. LiCl (0.156M) %304, 1EefoRfECHE
LT, &8 3cm¥/100g O}, THEBRERHE
O, Bickasgsis L. LICI 75 pmol,
Na EDTA 25 pmol, ZnSO, 1 pmol, NaCl 4
pmol/em® % 1cm?/100g 4304 3[E, EHicl
E:f42 LiCl 225 pmol, NaCl 225 pmol/cm3 DI
Sk b, ZRRITHEIE O H 28R RA IR
Fo. EERWE LRMRT S SRBPEC o .
Na EDTA o 0ic Ca EDTA ZHWKD
IR CH-7z.

5. BAEE FHIERE ST OEH MR

B OaR, BKERE, & ORT, BRWE O
SR AEE)

# =/ N EOME LI O 4 & £ OEE)
BOBBRICOVWTERLEZOTHRETS.

1. 8 i —ik L EaRRELE LS
VHIETH D BT, FAORBIES A TRV
Bed BB b Rl ST X D
FRIBEOMASTESNREDOLEBREINS. FAX

-



2
b=V OEREPRBICA-CE X £ Smm
bizs cut Bz, VRCHEENhEMCEE
HEEbEs L, ROBRRTIREETRLL3HE
M, XFTEIZX 4 A TEEEOERS K S.

2. BAREMRISESHMRCX VEREIND
ECRET HRMGEEROMIC X VEET S
LE LN D PEARES TRMROEEMPEKT B
DOREFETHXT48E (F), £FTI35E (F
¥) Thot.

3. WRRODBFEIZT >WTOERTIIHREED
HREZRKL T, BELOBREETHR RN
DOET LT 1.4 volt, Fi{Eix 1 msec Th -
7. WEWE (7 e EVERER) OXTEIN
0.7V, K1 0.6 msec TH -7z.

4, HAEOBBECOWTOERIC X 5 & HEE
Bk s 5 e AR REMR OLEE L HELE
RBOdDERIF—FT5.

5. 7eF/La2Yy, ¥ralrvoshRick
DR EERMRIECRIORERIIFD OIS . &
727 b e ¥V OERIC X 0 EB MR RN R
5. LrLZ 57— VI SREERIED S
iz,

6. Z OFE LR MIiaE STE T 5 EB RV R
WEMRRCHET 5 L vbh, ZRERE» SO
FEWRBEEIN TS,

6. NTAEIEORHEHICONT

PR |, PRE—, FEEZ, KK EH
(Lt A sE3)

%z, 4 %L E® NaCl TER{LFFIBRT 5T
Lizk v, HFTHRHRCERCREOES VSLR
OFELTHC L, Elo, RRRFBCED, BT
EHBREC Y AEOWET 2 02 oHmE L.

S EVIRE & OIEED sucrose, quinine hydro-
chloride, acetic acid 7+ & D{LEWEILEL - TH
DR ELTIE v, EREARORLES v 3L R

L, ETHROELES VLA I UFEOES

& DRRIT DWW,

BOMEA VoL RDRESRICIEZ T~ vERWT
MR R =L ERA L. PR
ZIBEL, B, STHEMREZERLAL. E M
BRE~NEATAEMTYEL, £ohRMcE
Wa S TmOMEA VSV AR SR L. BIEMR
ETEH TR lem ABEOMB» SHHEL, £D

& W &% 291

PR ERE R X Tz
ERIOEHFHOEENIHFHETE L DO T
Tl -7z,
EERERIIRDX 5 ThH o7z,

1. BmOMEA VL AR X OE L EIHLHEDES)
ERAMETEL H5bhs. L L, REFPKT
PhERIGEAACS b D.

2. 20%, 30% sucrose, 2 % NaCl, H;O,
0.001% acetic acid, 0.0001% quinine hydro-
chloride ZDFH TEHEEMREDROEEA v LA
VERET B0, HTHROBRLMES VoL RIEHE
AL,

3. Quinine hydrochloride o 0.001% L\ ED %
@, acetic acid 0.005% LA EDH D T i3EOMEA
VoL AR X OE L EAEOER D bz,

4, FRSWORESETIEoNT, BLEA vV
SUADHEEDEA L. Eio, FiPL A voS
NADHET 5 ETORERECHERIT L b7
> TEM L. CORRIBESHZOBRLEL
—F L.

1. Ay R4 F U HFBORNICHERIZT LT
v OPMR

WiERE, FE v a (BELTFEX)

IV P e F VRBROEEK T BT 2BINE A
A, BSRBRERBRY D R Lot DERIER
ZBEILENTEFRAIZdDY, LOBED
BEERETIR, 2V Prd FVRBOMELE
BRI BHFIRIN S 5 2, BresBRL
. TOENORDTHRE R X CBRE+ &5
VIR XY, BREREZTRY, BIIRESh F O
Wz fFlotkz. 2V Fr 4 F VEBOERX
Dische ¢ Carbazol KIS X D EREC Lo >
7o. X OREFRIIKROUML TH 5.

1. CPS (av FeA+vE ik ORED
BT Lids - TRIR BT 5 .

2. CPS OigE#Z %2 C, HFRECKT 5
CPS+0.01% & F vHZHERSETHDB L, CPS
BHMOBALY, A5 VIRMOBEOLFRRINE
EIv., FORWNBIZOWT, KidbDD CPS
WEVE, A LRERIROBED 5> b TR0
HOTHo7z.

3. axvOrb it T.P.P (F+5XY 7
AAT =—F) BERMUEES, BIREXEEA
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EED .

:/bn%%/ﬁ&mﬂ%aﬁlﬁ~5ﬁﬁﬁ
tvbh, AFVOBRESPCAEETS. &
DESBESTPRBRREZ T LRI VAFV
BERIMTHE, TORBBLL LB LIESF
AF VO BRI D L3 e 57k
»ic, BEGRB LR, Bz oBacihE
DRIED AF VBRI ZENSETWBEEZ K
THhOLEZDBNS.

8. Coenzyme Q & Bl

HAPREER, HAKHE, BHERW, REET (&
K —4E)

woEBLs T, EEICIHERORVEZHF R+
Y v Peptavlon o in vitro iz} % BE5IEIC N
THRBHC R IIETHECEL TRE L,
SENE BRI R X E T coenzyme Q DFE!
ZowT, ZO—HoREEHET 5.

SBEY = .~ VEHE L ERSREOEMEE
4 XZERAL, TS DIEE SR, BREK
AR CEARER, COBB = —VE
NUCEEBL, RENBREDOL W L 2P DT
#%T, GBI = o~V BHE T T58%E
£,

Coezyme Qio 0.5 mg/kg OEIRNIES 1€ X ¥
5 ~1051%5 b BIRGWEPEHCHEM LI TS
55, ZOEIMI05HNIIES, STERS. &
NITXBBEWHPORT Y VvERIEIBDTHIL,
L BRE» LBEL T, HITENENIIKT
INETHLOPBENTDS. BEELEERR
(7B RREN) OWRBRENRE L OMOER
DB XD, ZOBEBEZMEALIZVR, fEkn
T3 X 5 LEFEERIC coenzyme Q 72
S LTWwWBE WS Z &b LHANTEENRIIT
BAL T, EbkdHEEE VHRIZR SV, K
9B BT} L C coenzyme Q 73 EiEE U 2o KE AT
EMREZRTLOREC L > T, BAKKL%
RBETLH0THBS.

Peptavlon 0.025 mg/kg OFIRPIEH T, BE
DWDE « EER « R « TV VP, LHIEH
TR XN 573, coenzyme Qi 0.5 mg/kg DE
RS ORTAE T, Zd Peptavlon iz X %5k
RERRED SN LS. Coenzyme Q 254 A b
Y VIR O DERS % BT T 5 2%, SHRET

5%

LlewnwEE>

9. IBP ExofEiEllEE D1 2o TD
®E

FaAk Fe (RBAKR, HREERM, £3H)

LEETHEREOHEEE LT, LTcdo 0FERD
3 lic 100C OB 1 SRR T 5SS R
&, 8-hr. sleeping test L\~ i 5 IBP HR &
% 3ZOF—PBRFICOVWTHTFRY, FORERL
e L.

MEM SR CHEEST W EHES h 2H O
IBP 5 COREE H 5 EE I DD ICERS TR
<, REBENEEL Y DEVKETRETS.
L% AR bz 1.0~1.5 Bifflic o7z 5 RETT
EPEEC b TEELRER LS. R
EARDBEV.

THIERE 5 5 CHERITR v & ¥ Shia & T,
MERR AR ORI TR X DV DETT5. L
LESRPMTrEELTH OO ARETEOR
ERMEEOFTNIOXVIBRETH .

THERISR DIV L HER LR THE ShicE
T, HERPORBMITEINEE X b d&ETT
5. E-BREMhCOmBRE & R —Y
BRHTERD bbb, FORERE»TH
FERER B . »

X5t IBP FROPHE, T LefEok
W Hx s, MERSFRCXbb0E
DFEFRITELTFTLTRS.

IBP FREMIET S AR 2w THRiTTS
L, BERN A OEIE I 2 44, Douglas-Scholander
FROH ACHBEIE T, R 2 4% Rk
ETHIDIE, BRARE, TREAZEC 24,
HASCABIDETHS. LK, BE
X, #REONNCT 24, GFI0AZETS. H
EHEEESNE 2 ~ 3 AL RIC B I NERBES 0%
BALNETHS.

roX5ic IBP SRCEBERARE, 2k
Y-k S 0 7 instrumentation BERIN TV S
o, ZOEBITIEHED OFIKI L FEER LS
CHEFEE DR,

10. 157 3= 7 3 v NBARZSEFROFEHRN
CEARE—, Lk B GEEK, REE, £3H)
FIBAG OB S RBRETH v L TfT
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b T D, TR RIS ORERAMR
PEELRIZEC TS, W OREZRM
fao 5> bRKTFHROBRE LA TFRBCRIGT 5
EAEORBZEDE D L Th OB E &
LCer b=y 6-HT) 23, -8R TEOIRE
TRERCES T 28 IO EME D
LABRXThOBELUWELLT/ LT Fvry v
NA) BaTohTsb, BHEEFAGIZNAD
DA OFEFHIVEEIMTIC X 5 &\ 5 RS HSENE
N Tw% (Feldbery & Myers). & Z TAZE
ThEZh b OWE DIEINE P 57 D ARSI
PRETSCE R X - T, WEFAGPIREED
neurochemical 7fIFZBHSPTLE S & L.

1. 10 pg © NA BHENIR G X o T TR
U 2R oER © %, EREE 1C Bl
HBIXOCLAZET SR, pr5EINIRBRCE
NEEEOELWET 2L S . XD LR
VIEIGE ERCERE MR E L. Tabb
(NA) # 5 X pEIBEO LRI EE L THERT
ORECHDDIDTHY, THRITIE THELDE
EoW#H S LTS,

2. 5-HT 200 pg #WHERNITIRET 5 &, 19
2R O OBICEGRT TRE R . el
BRAEASCE VR VEEEE LTV, i
B L REEERETERIHE T 51 2/R%
BV TELWERZELTHY, 5-HT HER
F5IT X ZEBIE TR BB ER T o hic
BEOESMGEISMb-72&Ex b5,

3. TF—aY v 20~50 pg ZRREN X
553%L, @rvgiroEBE EREETHH,
Z DB DESMIMRRE R TS &, BEABET
ROEF L, FRLFNEEROTREZME -
TREOIHRAERD b, REAIEHRHOEIGIE E
FARHEOWMEHBERT, BT LRHELIPTH
5. LT H»rEHOLERTORERELIL
T, BERAAEChEKOBIZSS I A BT
Liehb o RSN G.

1. FEBREERERR & RS

AR R, WT—3 (RIBKRFEE)

FERBEOWURFET B XET XERH O
iz o TR L.

= — TR T CIREZGRL 2 ¥ w 5 X3
{100g & 200g) ZA v 7=. 6 HfED estrogen—

b % 293

priming %, EHITFEEA~NREZEAL, &~
Xismat (200R, 400R 35 X Of 600R) %177
v, DI#% 5 HIE progesterone %5 ({38 2 mg,
4mg BXU 20mg) Uiz, FIEGIRBI2HEIC
FEEHH, roEERAELL.

200g DY RFZFAILDOWVWTCH D & 2mg O
progesterone T X D i2Z AR R, XHER
FHT X » Tl & v, T oiIEE 64.11% CTh
o7z, 4mg O progesterone $5.41C b P
RFE X X 2HHMBHES 2 B b h
7=. 20mg @ progesterone 5. U 7= BEVX,
600R ML TH, WBTH LHBEERRTFE &
DM EEDOXZIRD LN, -7,

T, 100g Ov v xR I CFEROLEZTT
70 - 7255V, 2mg O progesterone T FiiARR
TR X X Dimd (kIR 68.69%) = tu iz
3%, 20mg Tix4 L EZPRBdLhir o/,

DLEDBH#E» S, oE0 LRHAIIND. T
bbb, 1. FENERERE, %57 % proges
terone OBICEAINS. 2. %5+ 5 proges-
terone DR AR E OEEE XHMRHIZX S
BRI O 25580 bivs . 3. LikWEE
@ progesterone ZI¥ 5. U7 BEAE, XERBHIT
LIRS BRI, 2D Lk, XX
> T H HEEDREEE ZT 2 g, Rt
BTy 2N 74RO progesterone D7zHIERE
BT BbDEEZLND.

12, BB EHRECE LIFTHAEROZE

heEREE, WT—9 (RFEREDIEE)

PRSI 3 LT IR o E 2 B3
—EOHE LT, SEEIBEEEECS JIE
FTX MBS OEFERERIT L.

MREA RZ2 AV, BREET IR & & 17 7%
v, BIEZEEL, BELCRIBCEEXRE,
FDEOD200R, L,000R, 2,000 R BHL, 0%
4T iz » TRIBEHRM P C 5 Sh 3 17-
hydroxycorticoids (17-OHCS) @41k E % %
L, BIBREEEORMRALESEL .

FOfER, 200R B TIZ, BHE$E15S, 305
iy, BEOSIMITERZTL, 605 LI% IBERT
D level & % Vi FRLAIT D level win-7z.
L,000R MBH T, 605 U%dD HEEDHWITE
BL SNz, BIBRERIEOTLERA LRI WIR
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ReT, 2000R HHETRS &, BRI

ERLSWIESDY , SEHMETRRTS. L
2 LRI BB TIE L O BIREE T, 2,000R
W% o &, REH$I5S, 05—k
HIERERL SN DD, 605LARIIFERSITED
REERTRT T L b o,

13. G877 Y FayropBlcsE Ed 44
AFLYF7YOEE |
TTEAsEH (R —aT)

BB T Y Fr v OSBIELAF VYT T

=Y VREDX S CHET PN ARE
RV T & — L ChHE LB CEIE A BEHL
BBHNIROPERE. FOMBHO7 v Ve vE
HIELE. EBEo4 iz ACTH 2U/kg 2§
555 LEIE» 0TV F e vy EH
MU, Cofibiin: 30mg/kg DAF VYT
7=y Vick VIR SN ORISR E . &
7= 15mg/kg D AFVVFT =Y VTEHIHISH
BN OBEEFOFWHIENIRHENTH T, A
FLvF7 =Y v 30 mg/keg FEOHERIEPD
D7 v FueF Sl Eh 5 22 2 oEiik
ACTH o517 -> CARISLAED » k. &
B 1 EREC R E TR o BT VT A
FLVF7 =) vOREZEROBE LKL
CHRR= T DA E b o /o, TEE
BIREC oW Th AF VYT T =Y VORRIX
EEEC B0 5 LAROERBEZR L.
HCG EBEERTIHSADOS LAFTRT VIR
7y S miEinaEEs Shi Ll W TETOS
WIS A b7z,

14, SIBBERILE VOB SIRIGHEORRICD
T

W EE (BERE—AE)

RIS EER R LE VA I HRREMEDS, EOFIER
2B THHE S PICOVTIE, FOER (B
46 B A HAE A RS T THRYE) WBWT, RV
7 &~ VREEA R T, FHTERS JCEROBER
R A T, FORR, WEEOT a0 HHE
B LI b AFTRORB X D, BIEHE
RIVE YV OSIEE QHEIBRES bz,

Fzw, SEi, BHBUHMERCIY, 25
CHET B EERAETR.

&

Fiobb, ~HOMEE T4 DEM EERich.
L BEIRZ ML TR Wick v 7 & —JLRRERA X
T, Thic, 41 vy .Y viElE2 R 8, ¥
WA & JEEIRT I OB 07 FLv+y v, /AT F
VY VORLEERZEEL, TORSEIEL
7. '

FORER, TIHTI, SBEEOHEROZEL
HIERD BV 2 DR LT, JETIEMAICVE,
BB ielsinaRm L. 20T &k, BIBHES
IV VA U RERHE DS, BRE T 0 & B B
FRZED , BEEZESTVE VS FTORIHER
OfERTC—HT 5.

15. BERREFOWIRET] & SHFORICE
FRES (REAS K 423)
BRI IEOERT 2/3 BT d 5 A
FXET B EBMBNT VB FR 2D TIE
COEBIX S IBCRSTEL L EBHE L,
Lino DT, ZEHOM, Wi X OURERBCH
FBSEREEIC O WTERETR -T2,
BRI ER C THEARER AR L
OLEBRFIEHRRE DV BCASBH, LOERTS3
Beamhrhsd. che2BEHOiviis b, f
BIOHBKRE LS. ERIELMREI DA v
AFRBEL, MERBTX > TESLLELDOE
Ny —F— TRk L Tk o7z,

¥ FABRTECH CEMARACBH TS &
EeE X D R THERE D25 % OFEN O
BRSEDETECRE SR D . MR TIRERRED
329, S B k5282 OE EH ORI
%F 5. FEMERTERILEY E0H% 50552
RLTws. Zivd 4 HERTHEETN LTk
TR X T B BE RN 2 E W OEEF D
kB L OVBEEZARITEL TS, FL4ED
sk (LEAgdE, T3 VELE=V, 35
I YERAVER, A VK 25%2, {HREED
SR g BAERHE & U Tk B LRTEE
FRAE VAR LA T BIEEEBE L DS,
AHEDIREE & BRISZ OBRE Ao R Clia gt
B TERBEOREEZECTIREES R TH -
Fo. ¥7oEHET2/3 ZXEY 5 3 MR O TR
TR ORERHER KD 7o & & Ak T BLAE B 2540k
Bt L CRTEEORESPHED K & 40~
60% % 5iz. T bhtExEEd it
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T 3R DRIEE» LEHBEMRICEZART 5z &
BTET. :

18, SR (BEVEATRLT) ASSICHT3HE
IHETICBEY D EBRAVEASE

Fok—5, IWTEE, HAfdE (AFkRE—
£:3)

HMEOBVENREZRRICASHEINSG L, .5
LSRR LI » THAE T 2. ZOBKI,
HEOHBEERCEL : HAEIThES X1
CHE LS. FEROESEIC B 1 5 KBT
1%, SAFXLEBTCELRVWZ E DB D, TO
BREANOEBEHRLIFATVS.

Z DBRDOIEARRIRE & UTHOLR L RFED
RxB T+ 5 RBETlno72.

HREORS 30m OFFCHERZEE, 20
HEECE A 100V 100 W &84T © IR+
5. FLTHENESE UTORIRLT (64,000 cd) 2%
BLEUE S TALC—EOEMETHE LALTT
5. TOSVWRELZED 5 2RKOBEZHEIE
Uiz, SiEHOREZAZRTORS T HEEL2ZEX
CTHHCHAGTES. HiZRE0oBRCH, &,
F, 1R, FEOS VA MET 100m »5ART
VoRALEELDE AW,

F DFER

1. J5E & D RIEHR 50 cm OB EE T
Bx BETHEOREMIITESDLS Tk,
300lx TF v PV FROVIWEZIERTE .

2. BOBKRTIIE, ERRLERE CHRT
&, PGS EIRIBREZELL.

3. BUE» B ERESEER 513 EHIME TS
7%, 2m HENTcHE, BUEETIXIIROME]
Zllx 2L, IhB2FERT 53 51x 0
BEZzNEE L.

4. WinEIB 34, 34D 6LITONTH
UCERZTR 72285, 3 & A ERCERZRL
7.

7. BBUANAFvIFR2—DRIE

Fk—5 (AEAKRE—£HE)

B VLR TR CE AR 5 EE X R
572, KRB ETV—FSHBREL VL EN
SKBEEZRETHERREE S 2 EbEB T
L b, o pattern o HARE B OBE S

i
&

£k 295

ffl5 2 ERMRER L Bbh 2 EEZREL .

R, RREL D, ERNOCEEANZELS
LAY > ERIWESIE D - THRIEmICE 2 5
X5 L. TR EREY, REHOMITE
i, HxOEEKEDORELZ ABITED T &
K2 BRI TE, REORER LR
JERGRE & ORI Rk BB,

Z OB, BIKE U TTORD bNHE
DIRF I % H 73T S0 253 (30[E1/34)
X HlE L TERkDSBLS TR, £
WBRREL L DBEAFOMEMIIET LTS
LT L DIED T CEREZITR > TWBE,
M7 data WOWTIXRRICW T 5.

18. 4IBRORENM & ABEFEMEIC DUV T

SR (Bl s —4m)

FIEOWE CERE I T B AR OEEN
SREHRNER ST 2 L, MBEOEIZE
&, IR ZNEIRRL TABFROREENEOR:A|
&\ 7- (SATO, K., Kybernetik, 4, 1968, 195—
1978). LirdEbic, Zo%hik 2BoRMI
X0, AHERPMEBCRAES LS HEREC
THEOEKFER ORI E RTHEELIEEM: DR
2BV, ZZTRBERARLTNTHLIELAD
FEEVEEE b w2 RS PR L. &
itk » T, #FAYICS 2 5 & L KB ORI
X BHDFREMDOKRE IFETHRD LNHIHD
EHE RIS RE 2 DT \nie X 5 B H: o [E]
FRERZRT SO TR, WOMEEIEOR:
MR (REIEEIHERE) 28bl, @EMEIK
WL, ThEhEL AOHLEEOHEE R
Tz L EMEHL (SATO, K., Kybernetik, 5,
1969, ENfilsh).

WRBEHET, L bR ORSE O
X VEBDIZED 5 ROBRECXOBRERIS
Wp &b T LS D—f R ERE O F CIliaE
EEHBIBOIBR O FER & LCRkD B 2 L4
TEBZL®ERLE.

19. Electrogenic Na-pump |C k& 3 3SmE%
ErimEa EENE L after-hyperpolarization
FEHE—, BEE= (ARKE4E)

B A = O EERATE R HiEAE O MR PTE S
BALREE, ST E2RBE TR 2 5 2 <
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ERL TH B &, A FEMICRE W TERK
after-hyperpolarization (AH) 23F&4LTw 5 &
LBGHB. 0 AH T oDRK - K h
LEBRINTWIRTHS. Thbb—20RS
IO K A A Vi T 5B Bk oA X B
LOTHY, COFEFLVED AH 0¥—~78
Rz KA 4 v OREEAICEZE ST C, Rl
PRI EBICER P TH . DI —2 DS
BIFEBE VL OEIT LT, FEMTRIG
Ly B V-V EEMCGESEORBIT LT
BLLERHTHERINS. FHIREERE L ORS
THL TERLH»TH D, G-strohantin k5 X OV«
ORFBMHFHFIC X DIFIEND. IBITH2 DK
S OB L V2 LR S X D5ET
F¢4: 3 % post—tetanic hyperpolarization (PTH) @
HECHENULTWS. BEOZ 082 0%
V%, electrogenic Na~pump i X > THELTW5
BEMELEZELDNS.

20, TRABIRERTISHEDS b OEEME BBk C Xt
4% acetylcholine O{EFH ‘
(MRS, RIEEZ (RERASE 4

- B W =L O EER AR AT A BT B
L, Bl Wz LElgE S5 2 RERIT, RERERE
EDIE R o I — B O IEEAL LS R R By D
HIRTHIHE SRR 2 DEIER SN D . Z OO
B, Rt Ei: acetylcholin (Ach) &
BEHRENC S 2 TG-S ERTRMER IR AT B
BABOMEIEL L Twd. 20T & HEET
RN DIEED X v iz HEEXhiz Ach X
KEH OMBEEEESET 5 D 0 2FEX DD
(Koketu & Nishi, 1968). g xh iz Ach DOfF
HCEERSBRECREEL Tw 5 BN
fast EPSP % 7R1EL LT, HiRTHEREK » 5 0D
Ach DEEENYHEEED quantal content % failure
method (cf. del Castillo & Katz, 1954) % T
B LTH DL, Ach (2 x1076 g/cc) B B MR
TR Lok ic—BiEiid 3 5 . WA ORFE
FARE M v SRR R i R ¥ B i M DR R E i B8
PILTWB DT Ach DOREBIIHEEEE Achic X
LRKBMBEORESBC L VRS LD DEEX D
Nn5. 5 x106g/cc BXTENUTDRED Ach
DOERTR TR E RN/ fast EPSP D4R
BEoBuribhich ok,

: = LI
1) Koketsu & Nishi (1968) J. P., 196, 293
2) del Castillo & Katz (1954) J. P., 124, 560

21, 7 27 5 L EHERICHT D GABA OF)
HzoT

FAGHEE (RBARKEE)

LT AT T RIS S & 2 VBT IR
X5 —¥RERAIES LR OMNE &b
FE5RWL 10mV BEOBGELZETS. Th
VAR E R R i O E O (b
DL, o7,

GABA (0.1 7t L 5mM BE) /e X%
BECARITNEIVBTINE XY T —ER1ER
SRIIPE LR, Moo rrbb
TERRBECE CBT B LR v 7 2V AD
BIARER® bihvic. .

GABA Itk » T4T 5@85 B EOMEEBEE
TR L7z, = oifsrx H-, D-cell oz &
TR, FEEMTISE —50mV BE
Thoiz. COBKEBAMOENIE H-cell kI 5
Ach—B 3B OBEBEMIC T, 10~20mV &
BINTH -T2,

MEOKEE 12mM % 72mM & 6 fZiciid
L GABA X @5 IT ALY, GABA-E
av YR YyARERY Eie kL o 7o, GABA-
WO ONMERBEANIE mV peizote. .

D- #721% Hecell ©435 GABA-V 2KV
2 GEBOMEIIE2 VA7 2 v AHEK) 13 Ach
% GABA rFRiC/ER &€ %5 C & THfish
2. 2D GABA-V ARV RAZIFITRLETE XX
% Ach 02y GABA EE W 1/10 v L
1/5BETH 7. 20 Ach i2 X 2ENIIERER
HThHbHEEZDNS.

CBEOER»D, vESZ—IE T 5 GABA
DYEFRMEIE R 7 3 7T/ <, D-cell Tix
RT3 BB 2 Fx 3, Hcel Ti3%F
KA BECRB TSNV E I VBERRTLEY
= VRBROETHELIDOEELBND.

22, Bli= o —0O V[ BEHIRAMEOKS
HiE :
CERE— (REAEE)

BT, HECRWT, FRESEEOHEICE



BT5LENOANMET D=~ v BH5H5T L
2, HHELZLTCEFHESHTRE I CETY
5. RHEZ2WTh, H5—FE~DEEDHE
RoWs=2a—wvodsltBliEIhTnd
(McCann 2, 1968, 1969), AEERTIX, 2D L5
THEMI— A OEBORIET S =2 — 2 VL
N, BREOBEMLFMOFFNTEIo & B
b=a—wmyZRHELE.
RT3 B2 v = 7= (Bott-
cherisca peregring) A\, 7T AEBMEEEL
TRACRIA L CEALE R R L 7. BAMSIRRH
KBEOZ v (BREESV) 2258 2mm, £3
50cm D5 A b - H4 FRALT, ~=DR{TI0
M TS THREAWAZ Y — vV EiC, S (fE 2mm)
PIHEL, The&Fmciis L CRikE L.
BT, MBI EEEIRLE R TE» DT,
WEETREHE XN wit 1T, WhHnDHH
DEECHIET 5 D 0 (FEAFIBEKRIITOD
D), ZFRDPHAZIETEHHD (&2 ETr5k
~E, BErbE~EOML), HEDO LT, £AT
WS ROBERET DD, Ei, THDIE
LGB DVIELEGOHETORE 5 Ok
E, DIR 0BRGN « HEBT bR TS T
OB L 7. FRERERALVE, K #H 2> D e,
medulla %5 lobula %~T, corpora ventralia
ETHRETH - 7ch, BROFKD unit 13X,
FEBEFRRB R RS, ThboRMIE
bEBEEh, REZ2ETHFREEH RO E
T BINEEIR S 2L HERL T, Hiiln
RTINS X5y, EHEEORHELIR
LNWBEEES > 7. ERMRITEHBTEET,
HEBRC O VWL, SHOMAC EchiThd
AN

23. X IOFREMICKD KM, FMUREIRIEK,
FEEBRAEECE T D NS LUIHSHROEE
SERENMMEIC DT

JKHETTE, R, TEAR (REFAE=4
)

S ERBOFMEL T, BIE-BPE, X ¢
EEBE-PIe2 frtmic Flaxedil &85k, 7 ¢
REVEEX 25X T, AREHE (L), &k
AE—[E (SSy), #SFE (PR), sMUBkA (GL),
FEMARAE (RF) SOFEHRBAIC X HEERE

- 297

B OWTHE L. Z0BEaP: % = OIRE
50 cm DEEEEIC 6,000K OXELZ RS, EETLE
1, *2OEMRRCKHE+HIC lem OFBET
HEBEPETIZIL & 295 ~10V OFSHIH
25z,

Z 2 THEES RIS oM v BIE-PIE R B T
10, 20, 30, 50, 70, 90, 120, 150 msec, ZEE
B FEsERl T 1 0, 10, 20, 30, 50, 70, 90,
120, 150msec & L7z. £ L CTHERALIC BV TRY
DOHEEE & v O EH .

FORR, k-koBAr GL, Ly, SS; T
¥, Bl g vt F, Tiibb, P
X 20~50 msec DFfIC GL Ty Ls, SS3ickb~<T
{RHED 5 ~10msec B <P b bh, ROERED
100~150 msec DFfICIZ~E D &b bbhd.
DAL GL kT L, SS; Bh T,
R EBR-PDED KX, RS ORREL
KREVENL, FORESS LS. RSO
R e 78 5. ROBED- 2 v et
T, HLEBRTH B 53, fEOERTRL
CEDOHMTOABRDE D, H5WIERIER
BEABRE .

RF 3% BI04 50~100 msec 1%
DX Y LIBEDZ VD B BREOY-EIH
DREVBEL > TwD.

PS T % Rk B G BTk 150~200 msec
DFFCEED G HIARED X VY BH B % 5,
Fe TR REED S ZVIE B BRI 2
7.

24, b POFEREMIC LD RBOHR EIFF

BROEEEHHECONT
KRIREN, EFERE, BHE— (BRIFREZ4
)

B, BIE D 2 BoREkE L T EERIE,
HERHE L, A. PBEEPDE, B. EE LN
J, C. PPEEEE, 25 7 5 3D recovery
function DEER % L 7. HRERESEIEE,
VR CRARRIEAMI 2 R D, PORLRIBZAR £
50cm X b 6000°K day light colour temperature
1 Watt/energy # AV # 3 A%ZELCE %, BF
FIFEFIBEOE 3 #5581 BIET X U sk Lk i ARG
fEDLS~2fE, 35~50V, £5fERfTIX 5 ms, K&
C DL FIGRIA O KBENRIFR I RetREH 1ms &
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LTS 2 7. BARIMRRE 0~150 ms, iR
3 ERSH10-208k1 Lizdw Op O Ps Py C3 Cy
CX DM U, ARNEIRE A, BB
LT AR —-OBDRERIIEERBC X SBEEM
(ATAC 501-20Cc30EME) 2R ERLE o 25
IR AT X 5 BREM» DETIE
{3E L IR O REE A ke, Zh S OHg
OEER L RS EIRIEOBN 2 kol HE
45-C1x double flash D54, HERHHE T0ms T
{REOLL & DA HT0~90 ms R CTHidhcF
Fie 2 ~3 BARL, £O—>011k 200 ms (V
potential OVERS) HHEC R bivic. & &Rl
CIREI O A S FE30~T70 ms B TIC
Boh, (B0 RO M & Md b
FURZ E R 0% C{RE & WA OB A X D R
B 7o 7e. EIESE T double flash OBFE O
LBHOA OF SR EE LR TEr 7.
% Fo R I SR O S-A v BB R T0~120
ms THENT D ICETICE 5B & WEI DRI R
VIR R X D SR AOGBER L TR BT
S Sl RS ERERT TV, PRS0 R 1 F
BT e - Foicd, EE MEE CRENR
VIR CH o 7oht, V potential FEEIOIRERT
SR BRSO EOF B L DEFRTH -T2,

2%, ARATNOEHORBHESE S L T
active state [CES9 B3

WAHAL, BHEER ukB4mH)

B B ELEE OB R e Hill o7
L33 % Brady, Sonnenblick, Edman 5z X
STHELIERINTWES. FHXEOLIWTD
LERF=VOLEBRERAZRNT,

1. isometric length, tension diagram,

2. series elastic component D4EHE:,

3. force-velocity relation & &Iz,

4. active state @ slow onset 7 EZLEEMG &
LR 2 2 T CieiliiE L. SER=sEl
THENWT, THETLAKROEERZAVWT, &
LT quick-stretch hA U TEREZ{TR 7.

Isometric contraction #f37n->CWAEMV =
NDEFRCE A ORFTERACR E 2 I x
quick-stretch %{77x -7z, %7 initial length %
—FBiCEbiEA ODRE XD quick-stretch &{T7%
57, I EAD stretch TS L C ¥ slipperge 23

& ¥ %

38 < EbNE OB OENRETPHETIIC T 5
FRE VET T 3EmBA b, KRiT, BaiT
initial length #%5% final length 22— LT
quick-stretch %% x DFEE TfT7e - 7o, Stretch
Dk & Xz B4 L resting tension DK
Zh slipperge 23 < Rbhiz.

FIHAD stretch TYE% DB OFAEIRINT stretch
LEEETRTD isometric contraction curvo X
RERERT.

WERICE XIS BT bhvain
% plateau 345 BV, %ﬁﬁmi plateau 237
b5z D level 1 stretch LRI EITD
control X W/NTH5.

i SRR B ILER L B LR TRER
F VLSRG B @ active state @ slow onset %
TTbOLELDND.

ks, BERCNETEXERIMECEL
DTHEL.

26, DEICHITD AN S a—LAFVENY 2
— LA F Y OFHICOWT

SEETER (1A RE—kE)

Batt A Fvick AEMELE R 5 HEED
FHRICOVWTCIEIELED, SOWMEEHET 58,
Z OVERET K D DB Catt A F v o5 T
EEh3., S v=BcswidL£< 5
a7z 7 WIEARSSED TAHR (0.02mmol) D

‘Batt 4 A VRS X o T HMEERT

Ca*t 4 F VORI X » Tz OFEMERERT
%. L#»L Ba't QRES 0.1mmol #iEX 5
AR WTRER Tyrode D 450 Catt

AFvOEELL-oTTH, Batt ik H5EHEM:

PEERRLDBZEE T E v, LrUERE
(0.02~0.05 mmol) @ Ba** i X % [ EikoF
B, BHEMLOERER Catt 54mM (BEED
34E) CERCRTZ EMBHSE, Batt itk o
AU Natt 4 v OREELD Ca* itk - T
WRELDBZLENTES. Ba™ o5tk s
Na A # v ORERLERER RS ER T
B ENDIBIEWMETHY, TOREREEEX
Ca** ko Tkt 5. AT Batt itk » T
EE LRGBS ECERT S ErbRT,
BRERED Na—Ri&ik (b I Sh 5 TR 2.
5h5. Batt X AEEMBOREIT oW Tk



2
Kf-av gy 2 v2pdbe Nat-av &z zyv
AR B EHASNTEY, coz Eizon
T3 ClelE4E voltage—clamp i & W FESA L 7=
B3, BWELE T AR EEFROMmMAL< B
PR CH L CETHBEE,ILRT, o
ERDFEShRER DRV, THRbbRERD
FER bR T LR OBEROZE LStz Catt 4
FAVHEBatt A XAV EOBEARTEVEX DEEEL
LI BV NSO TRCBEEMELZBR TS &
BEXBRETHSS.

21, ERARFOHOEEBELETIESRHER
&Uss (1)

S, REEIA LKA

KR (2 ~4°C) RELHOEIEERTADND
REA B LOBEEN OB L FRESHEG L
BwTHgsLEL.

BIRBAMAH: 10C #1810 75 b — SR
{ after potential REFITEVHREMNEIS B E
5. LrLEESTTOEONT TS | —DEE
after potential DIEMESEZ v, HRKEHEBC
L. 37TC RiBIET 5 & & OHBEIREI
HET 5 RBESRMC X W ERINGHENLHE
FTHZENTER. —F 10C fitX v ALNB
BBODAWVAELEMNMIBEE LA L LDTLD
IR BE 2 U 7S DIRT AN A T 523, 20°C Y
BET 5 LR EER—E LY, LORITIE
MOLBEA L. 2hbDBEIEHTH SN BE
SR REREOREICI S E VHELZ T b o
7.

UL URERE (37C) %, 2~ 3wk
SIREALE X CHR T § 2 RIESE ORRE T
DRFGHOEE T I > Tk D OERLDH
7o, FTibbEEMIIEREDT AT 2
RS (48~72) RO b O X iERE (3~
121:70) B0 D O iT & OEABSEE LS b
7o, EFCRBEE T X AE SR ERERED
D O CIHESEE (0.05~0.1 ¢/s) iITHARFRE S Fezk D8
Hbh, JERFELHOEREBEE (05, 1.0, 1.5)
TRENHRERHE LRIV, E721E, BE0E
TR ER L. BREMEED D OTCIEERER
DOEBHEEC L CRRENBR SN, £
D EVFIEF CH L TEL DS o7, ER
R 1073 mM ouabain Z{EX & 5% &

& & 299

BB URAENIER B OISR
%R LIREEIC contracture ~{TL7-. Na % Li
F 72k sucrose TE X BAC DIEERCHE
RE2RLIZ. LHrdic, 0.2~08mM D. N. P. %
7opk 01mM. L L A e &€ 5L, REMO
BAEH BN DPRNOERIEH SR TLL AR
& &dicifkliz. T O X5 CERWIC Na-
extrusion ZMX HEHC I WTORBHDEN
HRERL, RHERICRBsEEZEZTTD
PHrbET, GLAERNOEA A Z IS LR
R AFEERI D contractile protein ki HIE
EERZDBEZRERDLRWTHA 5. Do
REVRIBHREC X 5 B5BHR S L OBHEERES
DAL active 7n Na-extrusion Ok &, £
hicO &k Mg Ca OBENCBEEL HERE
#EIh5.

28, BIFBMEICHTBITRAI v <R hq
v DIERDHER

BUEF B (BREXE4AE)

19664 IR E VIR BALILNT 5 T w4 v D
EREOWTRELZ. Tesf vEEksTse
EIRBAIZA A 7B LIRSS F—HX D ER5
BHRE LT 5.

ZDXHTrhA VEIREHHET 5 DITE
FIHERER DA X v BERES Na 35 X 0K
A A VBTN EFNBRIRNCGERT 5= >0™MM L
TR bl TR Y, Tt vizahsns
b Na o & viZB@RE I L COAREENCER
THEEZI.

ZDX S BHARBALD Na 1 F VBBRECH
T57 e b4 v ORENKERAREEMRE SR T
KIRERZ TR TERS AT 5 2 L3 TE&
5.

& T A2 Steinbach (1968) 13 7' w 4 1 VHE
POERETRT Y e b(4 vERAVWCERL, &
FH LSRR o1 A VBRI SLL
TWEVWE—DIDTHSE VS ERITELL.

L TEHEERF VR I Vv OGKIRER D1 &
VEBRB T AR E L OB D HEM
BlEEZEEZAVWTERL, ¥¥e b1 vH Na A4
VIEBRBE DL LTRA A VvEGRR LT
DRIBLIEHEZRTZEEZALIIC L. Licks
> Tx e it NEATOHKIRBEFOA 4 viE
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#

EREEETIEHERBE—~D DD E LTREKR S T L35
TES.

29, EEIEFME(C [T B noradrenaline ©
{EREFICDINT

AT (JLRE—4H)

5 v MEIFET noradrenaline (Nad.) i3k
WICER L C Ach. OfHi% # L, isoprenaline
VISFEICER L CIEIELZ B L, adrenaline 13 %
O DIERZIF>EE2TTCREL 2. 4R
Nad. O#ERECET SEREFICOVWT X B
CEREPT 7. WRRMOEEEMIZ Nad
CRETHS. ZDHEE Nad. 5 Gya D activa-
tion process FZEXx 7\ & THISHEE R OIEE
FRELLRVwEVL S, MREEZRESET S
X5 TBET % & Mepp DHEEOHENEER
WL, BIEERHCHENTs. Nad OFETT
Z DEHRVE Mepp S8R O BEIND 5 AT B
T5DT, MERHOPSET, Nad OfEFR
EovE L, MREEROBRIEIIEELRY
tvnzb. Fre PRy Vv THRE ey 7L
R KR B L TR L 72 Epp O#RME: Nad.
TRELILD. (Cay & 25mM 55 75mM i
HH5HE Mepp OMEERHML, 25mM 25
05 mM I T5 LA T 5. Nad OFERIE
Caly RCIEFRHL, [Cah KEKE T H 5. Fie,
[Ca), 0.5mM T [Na), % sucrore TEEZEX T,
TEH D50% 5 530% i % & Mepp DIEEEE
I 5. ZOWREBTR Nad OERITESS
bihvs.

-~ [Cal/(Na)y Oxt#re Mepp DEEOMEE &
HURSITERECDS. 203 Ca & Na off
F 131 DFEHTHH L EBEBRTES. Tk
ZOFF Nad. 00 3k & % Nad. HEETFTO
Mepp DFEEE L, control TOMEE LD TED
#IE, ZOEAE (Cah/Na)h A E L Ixhidd
LEAETIEAREL LS. 2% b Nad OEMAIR
{Ca)p/(Na)y I {KIFETH 5. DL EOFERH B Nad.
PIRER IR D RO BRVEF Tk 1B L,

Ca 7B5. U7z step CiEFILC Ach JHE&% 5

LTWBDTIRAWHEHETES.

30, AT BRHIECELFZIBESEOM
g

¥k

Semft—, FH W (LKBEEH)
FEBER L W OMBEC >WTHIZE Lz d Ok
£V, EEEAEETOZRASRIRCED X
SERHREELTWErEERL 72 d 0 1A%
V., IXThbhbhEERY =LV LEHER R
Hrr v CBBEREZ TR VWESEAZERD
B TR LY 5 &, BHEIREL VWEIRBFHER
T5r LBEERL, Zh% active state FAETR
EOBECEWTHL, TTRHRE L. SREE
B E RV TRBOEREZTR » 72 © THRET
L. ERY=/VELBREHOLHETVEL,
3B » RERCIREEE L 7ot, PROE
Z4BE sucrose JECHENE, —IDE%L Ringer K
TERL, ZOWTOH (BX5~Tmm) XY
KRR TR BB AL &R ORISR T o 7o,
v D13 455E KC 3 % 721% Ringer 38 CH2L
FmoEC—xt0 Ag-AgCl BEZEREL CEHE
ZH U7, &3k KCl % v 72 8 & & Ringer
W FvwiciEa L CARBERABRIZEED Shks
S, Hift 1msec OERE- VAL VIERE
BRI CERMEE2FR £ L, vkl
msec ¥ XOEHL LD delay %%V\T%Z DR
BIEE T 1 15550 ~100 msec DSBS (& X—
E) 15 L, BAEENCELVWELE LD

5. BREARAESCBERZTRS & SINHE
1353 I S, abolition OFFE DIEE & &
B ITIHEII IV E 2 > g S U CHY 8 msec T
¥ control DA E XREEL, DIEOBEXFTE
AR EELY R IIEX W b oz,
Cl- 4 #v#% NO;~ it SCN™ A A4 v CE#H
T5&, spike TR Z BRI EHBALHE
{LURHOEFE L WHERINET 528, ZOFEHTT
IBERELTLS L b, INHEHIHE2S 10 msec Bl
WIREET 52 b oi. D EoEE»D,
BRGONMRE CE BTN REZELT
TWiEWbDEEZLNS. iz, BECX SN
HEE 2 & O EHERE:, BRGITRIT B active
state O L) ORIBERETHDOTHE & v
PEWEIND.

31. 7+ K%, BEHCEIT S active state

IIZSBME (LR —4EE)

T7FOREG (WY VvE) BICHEB BY v
T oW active state (AS) % quick release pk%



e

BWCTHREBLRO X 5 nfERE 272
1. IE# Ringer ¥

FipDFE CORBEMRT) INHEORGERAEL
500 msec TR L AS 1t 250~300 msec DL P iT
BT L Tw5. £ tetanus IKBNT AS 28
maximum 23%3 % b D & FThif twitch o peak
EWT AS 139 ¢ maximum D60~80%1C
BALTWwWBZ Lt/ b, Peak 75 50 msec £
i AS 1% peak B D20 %1 iRA> L T B AL
HDFH LI B0%HFE L T v 5. BHOEEE
(10°~15"CoBRBEME ) IRHE D ez 90 msec iz
L AS 13 60~65msec DEHETH -7, %<
DBEEE 5 Tk AS @ decay curve @ tail &
extrapolate 3~ % & INHEFRF Gt D80 BT 1290%
L ETAS BEVTWS. T ORISR E R
2 TW%. AS OE»BH5 EHABIFRFBX vE
R AS BRRIGELHETS. T O
relaxation D71 AS Dfilic compliance (' 721%
stiffness) DRV HEHFL TV B EELLNS.

2. Caffeine 3 X ¢% Thymol D%hE

Caffeine DRIEEE (0.25 mM) CILHREGE &5 ©
peak time T & A ELEZ TINKEDOIL LD EESR
By liwk o CRiEOHERERT. AS 13F
FIER Ui X HAEA T AREIXER® Sivin s
o7z,

Thymol 0.25 mM D& H FOERIFG, B
T X - TEFERD BT AS DERIC X » TR
fEOMEEPRT. UL caffeine L R7rbE 25
1z AS @ decay curve @ tail O[5 DIEE A
PcH BN 5. 20T L3R Thymol p5Catt
DEFI IS UAREERLOBREZINA 5525
NHEWSHEREMNT L ERDbIhS.

32. 3 v MNBIREFIGHEEIC %13 B veratrine ©
23|

KA — (REACKEE BT

7 v VEWGORBRGCET b EE 2 A
Vv, veratrine OELHIEENCKT 2 EAEHEDS
Ao, B BERE, 106 g/ml @ veratrine IA¥K
T, WHEEE B L TESOBEA (5 ~10mV)
Zmliz. 5 x107Ll holRE T, 1EOER
FLw X o TIOEMBRE L CIEEYEASHE
U, TS DEEEALORMD b DT H Wi,
Z DK% X, max. rate of rise, max. rate of fall

= B & 301

VIR L 174, EEEER E OB
O TREEECEBEELZR L.

1077 > veratrine {A¥EHR Tl 1 EOIEEIERLD
FRICH  HERE 2 b s - 708, REAL
DORHEREY S bz, 5 x1077LL EDOIRET
11 1 EOBEFRIMIT X D B2 HEBEMFEERE
BV ORLSHE (REL) 2R LX OB
2349 —500 mV FifECET S L ESE LD .
Z OFS O half decay time 13# 200 msec ‘T
Z OB FREEIEIR X VERPTH B . SNk
DF b Y 7 AYEEDS09%% Tris—chloride TE#t
L, 1076 @ veratrine %4 iAW TIE, MR
BHEERT S 72 v 23, EHEACE W CHI—60
mV GET IR OB ESNE S .

Veratrine DO {ERERAL A3 surface membrane %>
% 5\ i3 tubular membrane i DWW TSRS
e, H=ARETHR 7Y & Y viLE (400mM
OFY &Y vEIXFEE Ringer 1RiT 1 RTR
L) L7#, EEETREL, 205 ERE L2
h = VR TR DIEBI BRI A TR T 5 L, &
BRI A DN WA, 1078 D veratrine & & ToiE
W T2 Y & U VB ORGRRHENL, JOEL 7
WIHEEE R C X S BB MER L. TOER
V¥, veratrine OD{EFIEFAIAS tubular membrane
Tix7n <, surface membrane THB L V5 T &
BRETS.

33, BikAFHBIIEREIZ B g-strophanthin ©
YeRgRAL (1)

FHE— (AFEKKE—EHE)

Strophanthin (S & &¥) %4 =/VELICIER
F L 7D #Na, ¥Ca, 3P K EOHE b,
% OYERERAL 2 HEEI 5 EBREITRV, EROA
ZWETD. LOAEENEESTTOVTER
iP5,

1. S8 @ #Na HEHicxt4 2#HRIR G, fAlg
NGB EA T H 5 LBbhsH5 ORI R
T, LVBRNTHS.

2. Ca free, Ca free EDTA O&MBTFTS%
IERT 5L, £ 2Na Hiiest 3 21EREED
NTL%5. 200mMKiIzLTRWTSZER I &
Th, ?Na OHEZFRI & 5. HHELE
DILERERCE, SOERTAIRGZIBEL T
wWHEEZBNS.
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3. a1, Ca free RS 20mM K& S
LRS- TERERT 2Na il R 5 L,
BT 2B OERHRLCERV. JisiEe Na o
BEBDERE 113, BENCIFTOPRVWE S,

4. So ®Na giiicd¥ 51EM% ATP 12—
BRI 5 BOMEAMEE In V. #Na OFJE T
BeEs, So605AoERCHIREIRR V.

5. So 2Na HHHicH T % £ FIOEHEZ,
lipase (3524 fiik U, lecithinase 13 EF4-ATCH
25 BDBTHB.

6. $5Ca QOEEEICHL, SE K EL LR
oFELRT . Trypsin & SEFEKRC/ERSES
L, BiE0 $5Ca wibd HATERE BRIV
Y I - THREOER%ZMRD 5. Lipase DIEAIX
S VEEE S T, ATP OfEAIX K free
R. TR 545, SHFETSEEDLR T .

7. %P LT, Stz
T 558, T oK, trypsin, K* free, 20mM
Kt e & EEBERIHBTIRLNS. Ca
free THEK L 7RV lipase 2345/ RHIEL 72,

34. EJE v b taeniacoli & I I XEREERFIC
B enRY vOYR
- HERER, BHERE Jukd)

2382 Y VIRIR BN O A OEB) 2 3
B0, FOBEIIZEEAES > Tty . K
B Xg7 b % phasic ZINHEENS X D % tonic
IS BRI B Z EBHMbN TS . ZOE
BT E/LE » PO taenia &, BB THS I
3 RRBER & iV CBREEFIC -3 Y v
HRZFESTHE.

Taenia Ci¥ 2 BREEREEE AV T HRART
Trofr. 1075~5 x1075M BETHT 2 Es
W2 T R OMNSH biv, BRERER
IORVWHEABERC X » TR A RERELZI
HL7z. L LA X 2 RMOEHEMIE
(LN EP o Tz, BWEBRERC X » TRESEN
FeAy, REREZEDELE E-C coupling i
BEREC L T, hELTeote. ERFEFCE
WA HRC X - T2 5 tonic IRHRIIEEIERC
X o Tz B phasic 7t d O X ViRl AHIESH
5. ko Ca M5 & b HEEREH
Bbiviz. Mg 1333 VIZUlshRE D - T
WhHDS, $HE LE - THHEOREIREEZEL L

oz,

3 3 RREER TRV NEE R B W T2 1078
M TH 75 b iE5HE (3557 mV) B4 B, BIK
$1320~302 0 Uiz, EEVERLIBREIX T
EREE O ERE I b oTe. IR ERER
MBI o k. BRNIBEENEIBC X - TH
Rz, 1075 M Ti930% DB 4 Biviz.

P EDEERE D B33y Vizd L B0k
FZ2hoTnb o tinELONS. —DRER
Bt LT CREREZNHE T 51EH, d—20
E-C coupling O TCH B, 33y v (&
TE 340) 0XdRREFVHTFHMIINCA T
EHT 5 E 5%, LB TILERDS.

35. Ca ®RR¢ICLBENE Y b tania coli O
BEREHOEL

EHEHE Lk

E)LE v b O taenia coli DEFEHICIT B4t
Wirh D Ca £ AV EEWE EOFER 2 BERE
ks Wi, EFRE LT Mg a g
F 7 Locke #iz vz, 0.1mM EGTA %4
AP Ca KIRWECHEERT 5 LIRS UBEE
IR CNE IR, EBERLE SR 5 F BN
Tk Liz. Lo LiNkrh o NaCl 2B CE#R
T+ 5 L EBEA & BRI 5 Ca RIROBIRE
P o DEDN, TBEIOFETERIVEBLIE

ERCPIENHE Shie., RSB D
T, EEHA VWL TR L7z,

Ca % Mg 2mM) CE#T 5L Na ZHAT
WTHBESERREC HTRIEL DIRA ERLLR
WS, EEEA 1 HRETHEA L. EEEML
MBS Mg 248 % Ca & Na 2RRT5
WTHERL CHEDEAOEERAD L L >
7. 3L Mg oEER 05 mM BETH 5L Ca
BEELEWKEBCEEEAD X 5 REMELE
WXL ENTER. TOBEAIT Mg OIRE
% 1mM Pl Eir Na 2fRiciic
XoTHEL. TreF MY VIRENTH -,
7o ) )

DO WT 5 Ca BETE
RO RA SN TV AARERERT EHE XL BN D.
Na Z L L EeHET>WwWTws Ca 23T 5
LEZ LS. ERECETOW T WS Ca i
Na 0Z@EDFE 1Tk » TWT, HHFo Ca
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DREBBEVWE ERL T3 Lhic 0.5 mM BED
Mg #imx7ck &, HkHO Na itikfFiod s
EHEMERBESES 5. LPLEY Krebs ¥
12 05mM o Ca & 1.2mM © Mg %4 A Tw
5DT, LOPEOEEEMIZITEAE Calck
5230T NaDBERIBERLTHPEVIDE
Ezbhb.

35. BEBRHOREIEBERESICOIT

AR, Fl B ik

—EREMERM#E (double sucrose gap method)
ZRAWTE/LE y + Bk C o BEIEERE
BT OWTHER L. ZoFECX ) Biglkissd
KT EBRBOAR IBFRTEDL, ¥z
R ZED 5 L —~EDRESIDAAL 7 LIHER
T D ENTES. —RITEEIR A1 71T
Lo THEREN, A 7ORESINRUKRTS &
INHE DR T B . W R 7 BT TERL
slow wave ¥ X OEKIEREMN» b DFERIN
HMEDKRE ZWI/PNE . Nat & Tris™ TES
BT 5 L IR LB T BT S &
WA+ 5. e Catt Rk, &R Meg™ ) (%
M) TI0SL T B IR T L
B LWt hrb b A3 7 1RE & IHERIE
Rt %. ZoWic Sttt F£720k Batt 2T 5
LASL VB ERMEEZRITILENTES., R
R T ORESHPEFRPLFETCTHLHBETD
BEEOKRE XJIIERO I/I0LTFT H 5. T

SR PR A= VICH LT STt ik Catt o 1/5

BEOMERBENLPRVE WS . ZORKE LB
DB &, TR T ORI 2 B o Catt
BEBECEST 5057 5 THENCHESGL T
% Ca** 45T 5 EHEEITE 5.

F7z Ca** Rk, NaCl R XOWRR] Mg
W (R CEEMERL, Tofk Catt, Srtt
BIWMTHERA 7 LGRS EH LM
T&%. NaCl KRR TCIE Sr*t OfimTA-S
1 7 OEEIH OIEE R Invas, Catt iR
BiEofEIE< 5. Ll CI- & NO;s »
Br CERT 5 LBEOHEROLR S TREN D
AT 5. X5ic Tris-NO; % Tris-Br /T
1% Srtt % Ba*t T3 NaCl o0& TFEFEED
spike FIL Db LTAERIMEEFEET S,
T OFERVE IR IES B O E Bin D

i
&
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MRS OBREL IHFTHLEZ O, T
EBROREL L » THA LR Catt 25725
CHEEEECERT 20 TIERL, A Catt &
HBIL 2B OfsE Catt dBEHT 5 & 8% %
b, HNEFD Nat 2 ClI" o8 0Z&{kid 2 Off
& Ca*t QYR LT LHEEINS.

31. TEA L EBHOBERAR

FRHZ (kL)

/L% v FBEVE (Ei antrum circular
muscle) DEREIEM T3 XT3+ TEA O R % MU
B, —EEBRGES XOCBEEREERICLD
BELE. BEEHTIEDEL(UT A P)o
RIE /N E  (30mVELTF) L A% R fijovershoot
ERTZERENTBRARTED. L ZAPRER
rric TEA (1073g/ml) 2in% % & A. P. OIRIE
BHAIEL L, L2 d overshoot BT X 5 1cin
D (60mV DIE), HRKEZRSITEECL > T
AP RBELLVWMIlETEX A P 254E
T5X5wins. TEA (103 g/ml) 13if-IEE AL
RELAEEZTY, ERZOTIrCERSE,
BEEFERZBIBES & 5. £/ A P. ORIEE
#k L, duration I THICEETS. A P. D
D EERERRER S C 3.3 V/sec TEA I
fmick b 34 V/sec LFRAEZELLRVAS, ST
DEEL 3.2 V/sec 75 1.5 V/sec & EBFic A
T5. 2@ TEA O%hEix atropine (1075 g/ml)
ZEMLCd bbb, X LICBRERHP O Nat
% Tris* % sucrose CEWL TCH TEA o A.P.
OIFIBEHAZIRII S Sbh 5. BERF O Nat
x4 OWED TEA TE#T 5L, A P. Ol
I8 TEA OEERIS U T#AL TEA 10500
EZE{biextL T 46mV oZfbERT. LrLE
Sk Ca™ BEFELEVWE A P REREELR
V. Bk o NaCl % Tris-Cl CE#L (Cal
DOREZZFILE®E S L, A.P. 3EF (Ca) ©
1/5 ORETRAEL, 1050 [Ca)y OE{bicxtL
T 36mV 0ZE k& R”T. TEA © A. P. OiRIE
HAEAE Ca*t & Sr*t < Bat™t KEHBL TD
Hobhs. BEET KT %2 1/10 g s
A P oRLEEEE 55, TEA oM X
» overshoot # %> A. P. ;m54+5. K %
3fEicLTd TEA R s shs. ko
#R» 5 TEA OIRIEHEAIER X Catt 23axt
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WCAAE s jon TH Y Nat BEEESL KWV
&, & B¢ plateau i3 Gx DHMKFEOEERE
CE5BFNDOL TIE A P. OFIEEXIIES
CHEATERWZ LBERTES. £z T TEA
VRS TR L, Ca—chamnel 2Z(hXxg5&
e, REBMOMREIbTEHET S
LBTED.

38. BERHOBERHKOBMAEEE LERE
EikIC X BB
CHAEES (ukt b EARER)

WEES L OMEEFRT X » TR OEHER
X CaAFviRIANMEEMITE » THRETS
ZEPBREINTWS. mEPhbhOBETE
EEBgE EvwT TEA B&EEE GmM) 2z 5
L, BEICX » THEZBZ Sk - ilfigsi
EBEECTXIS>k5. Ebic NaCl 2 TEA T

o W &

BT 5 L WNBON2HEORE SOBEHEMLE
KL, COBRFREEOHEDIC X - THIIER
BEE L EEBEREEREZFAW IS TS
25, ZOHKEDL - LEULFHAT S b, =
BRI X b IREA R L IRERE R
ZAWCEEGOBIIER T o v TRETL
2. NFEEERIE Ca 4 A Vv RBEHTRREADE
n5n, —F NaCl % Tris-Cl wBEHRLTHW
BFALELTHRASERIIDbbNS . 2T 0N
FAEBERIIMn A A Vick - THEI SRS, b
iz NaCl # TEA CE#T 5 LNAZORVWE
Wi kT 505, SmE OBV B HH S,
Lo dRREREL LS. DEOBRI VBT
B OEEEAI NS O Ca BT X » THE
L, TEA BRASERLIESERCHELS
XET bbb, '




= #®

305

MUMEEFINEEIRFELBEESR

H & 44107268 (A) FFarllReE~ark 9 iy

& B WEE#HTEK « ZELSABSE

HEE - (rRE) EIREESE, IERM—, AF=, B
AREH, AHZER, NEHZ, BARK, &
B W, REMNZ, EBEER, 4=, '
ETEME, MEFRES, SARAR, B F
#J: ﬁ» E‘Fﬁﬁ§@7 gH#Ay EE %v

s

<, EREERE, MBEES (CAEFEER

w224) MAE=EK, RETA (YEHF)
MiLE— (EHEEREEEER)

MEEH

1, &% - &5« WECBET 54

MEEBEREL D, ¥SBROBIK. NELE
BELY, MEE1H~9FETORLA DM
s . ERFERELD, BREBYMFZOR
REE R T,

2. AEpEESHESCET 54

HEHEFXY, BAMEI2ZRISHIERE ST
BV THIBAHEE ORI S B IREBH - 7.

3. AT BAAIEARA DLW OV T

LEGRFERELFE (BMRZEZT) X hiRE
ot

4. BREHELRORECHET 514

NURESEEX D, FREBOWRE®S Y,
SHMERLET 57, EHBRIF LI B4
WEBFOLTHEBOERELZ LTS LVWEEES
Hot.

5. AMZAEEERSCET A

HEREEXD, BERriElEfth->T, FE
X DB CRE 3 AR T Tl iR (B
) ~NEREETILBTELEDOWEEND -
7o

6. ANREB AR EEE RS
T 54

HHEZESEEEL Y, BEFVEREESTH
REFFRERE O NERT b T 5 B Ol 25
otz

7. AWMLY EREASCET B
BEERRLY, ¥BEZELHER (LEYES
SLE12E158) ONADWmERD 7.

B

1. THERENRBEEEERE OEHE 04

FEEROLEAIT LY, 1ERERREL
T, FIREB~ME LT v, KE
WIRDGERE D, HERERTERSZILEL, &
HRGESE TR 2L & L. BRBSHOER
DHBIT oW, JICEELEE> THRITT 2
zricl, BRI HBRGEASOE
BEKEL, ZTROANBIZERRC—ET 5,
ThZERL.

2. WA AWIRE B X OB AETI MO
BEBEZDFETITO>WTOH

EEMEREL Y ORENE O, Ttk
CHRE 5 Tz

() SEEMRCRERT 2 PHRIEN SHRC
B oORBERMNETS.

(2) BAEHFSHEEORES L LT Y
RAhy ZEDBTFD.

3. LI P. ofFtEc T s

HEREREIY 1LIP. off, BTOHRKCo
WTHRERD D, FFEE JJ.P. 25T 5%
BiD 5B LS R ERTORBMY ERTELITE
BEhTwinwo T, REFOTHRCEE®RE
DEHCEWTERIZBENT L L.

4. J).P.REZRELOEHRCET 4

WHE JJP. BEEEREL D, WEETOKE
WG & X DBERR E L DIEHEPHERTE~R
HaEnik. EELAREHINRATHEHIENS
HEODIDOTH B, FEETERBRITTREM
B 50T, BFASFE 4 BOMATERKEET
5ZLERY, TNETCEELARERTHI LS
&bz,

5. BHARAHZAAMKSEEESHET 4

BELARFERREX D, L7520k
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ST 57 v~ OREROBmENE 2. T
OEREZSEZEC LTSI 2 ED, SFEX

D D&EDME BT EOERBL LNIRIT, &

BOBEHEIB LK Tz,

6. HALBZAEEROBEROH

BE, NEEBREX Y, BEM2B IR
75 B WEIE OB L BEREOEHBITT OV TR
ZaHy, chi TELE. LBEROBEOR
%k;ﬁ%%m?wfu,éﬁwﬁtoﬁgﬁ&

50T, PEORERTEREZETHrOTHEZ
%, ThETELRE. '

7. 2EOEEOH
NEAHREL D, BASEETEORNIRS
D, AESOHREOELY kX OCEBMOBER
BRI HERBEORIBC LD, BAYSEELE
o1 a4, 3000 HzfELT 5z & 2ko5
B4 AT RETAZETOPVWT, ThETE

L.

£BPRYFERSR, FIIEEEEELESER

ZREE B B

ot

FRFMA54E 2 F23H 4486 :30~8 : 30

B R
B M REAFESHEEFEEN
ﬁ%: :__T%‘J*gy ﬁﬂﬁ_ﬂ) %tﬂl» ﬁ%%%ﬁ (ZIKFEﬁv

BILFERRE) FE : HA

o

1. 1 ARERELFTFR () 2—RFaE
ELPE Ui (EE%HECRR).

2. BEAEEHEOUEZRROIEWITOW
<

WEEEEEASR, BHEEEETESL, B
EBRERkDIZINED, LORENRVT EH
BRALBHONEDOT, HEEEEESTOE
EERFOM2 ~ 3 ORABERITR » TRER

RE Il dRBREERFPORMSH, Lo4 .

wRBRE LR, FIFeE, EREEXESETER
&, BAAEEMES, BRETHZ L LK -
. ik, chicMzeme s lick » CHEE
FF L EBFEENT.

3. EBEFELHERALCOVWT, 2H28H
HEETEORBTERESTE VT

(1) *%¥%E%HE (undergraduate education)
BT skET s,

(2) FEANAGLEFEE S AR S Bk B
U CAEESREEFHREA~ONEER R OHREIR

BRI OV TORIT RTINS FETH ST EHBT
HEh, (1) w2 TRELYD TEHRRRME
SOLETE S D] T v T ORHBFES
N, TLEEY LT -<EZMLCYARETSC
Lifotn, Q) ROWTIEEBEREINT:.

4. 7TV — b QEFICONWT _

WH, AMREEEEEC L CETBLBETLE
TH LT v — 1t (BEEREY), XU
BEREET 57 vy — P BUEREY) ©ownT
VEBRES Th o Tofcdd, ERE (BHER
HY) EFeontELAY, KEDRORESR
BARBVWTERRREL, BiTsz L &k »
.

5. 3 ASIABIETEOABEAEEREST
oW, BHRBEEFHAmICOVWTEETELH
Lb¥HT EEIRoT. -

BERHEARY - T, HEREAARIVEEDR
BAFShERINE. £k, ZEMNOTEHR
(2 A200) CHERBEMPHE ShIRKiTo0nT
S sz,
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SEXRYETEESHEER

ZFEE B B E

B R BBf454£ 3 H318  10.00~12.00

% P BIAZREFHSRE

HfEE - MHEEE, SHEh, ek, LREE, 5E
B, BN=E, 80—F, BEHE—, KM=k, T
s, k-, Ul S, #ILER, B 5%

(B hg)

EES _

1. BAEET BT 5IEEORE, NROB®
&, BERNEBOST, EEAYEOREER
&, BERCL - TEBZEE» HRESh, 3
AEhic.

2. BIMSEERF R L OCTFE
- BIEEEEEACRWTERO—FK2 RB
9.

) fEROEBERERETS. Tinbb,
AHEHERROERY EFECIEEL TXomL
A 5E0, A (EREY) EFCHET
FNFEPEATEHERERTS.

(2) EBREWMCETHRHREMELTRV, £
DYER X OHER~DEZFAL .

() EX2oAk¥ERTKTIIEXEE, ¥

LTZXRTDAEBEELBFODHV S T 2w THEL
brriizole. Thd (B 3) OME) wwo
WTEEBOSIGIBnELEbIhik.
FlhbOBHORDCHBTEBLTEEL
T 200,000 HAFEINT W 5 2 ERREEHh
7.

3. ¥EZEROHEHITOWT
EEEPLORESFAIN, B 5 (KX)
WEE— (Rdck) MERSTESND 2 & ik
-7z,

4. Zofth

BREE» L, ERERAYBEERLLETH
EREHRAZELEROTE (F& L T¥4E
BRFEREEHOKME) oW THE Shiz.

Bk

(=a-—=21]

% 13 @

A A 1l 3 & 5O 3 4

& K (FRARE) : miREE (FLX « BT
H W Bgfu45$10)%168 (&), 178 (+)
& B E&E EUTREEEHERN)

it¥, W0AHE (K) &, MIBRAHHS “hLrE v CHEE" (R

B 2HCm>FETT.

—RRIEE (B2F) OISEMYNETASLE (&) TF. HMETRY

SEBRECKHEDOET I V.

g BAMRLEAFEBR

B{EEFS 160
' BUSERARFEEEEELEN

HOREHTTE X (5 JRHT 35

353-1211 (% 2613)
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EXXFRHEEOHERER

— EBEF-_EICEHFONEMLDL —

BAAHYAYBERESZEE B & E

ZDBERIE, FEBADEEEEARKIBR
PR, 2EREABEYEOER ZMX &
L, BEZEELOBR L LTHERNOLREL
BDTHD.

. ERHLERS
T )y BER¥REEOREL, BEekTLH
FIREEFER LLACHETH DM, TOHED
EECEThlo THEDEERHEINDZ L
DBBRETHY, TNEAWRELTHHETCRTIIE
BV, Lihio T,

@ XERZELREORANWNE BIFE - &
BEH) 2, KEZEFHTRHC X » TExd
o, B B L RFOERNBE VRSN D Z &
BUETHS.

®) EZAEREHEOSREL, BicEZOHE
HBEZXLZERTHHELLTOLTRL, ThiT
Yo TERORE, X )EVEMOBERICHEILD
HELLTIEZONLRTNIERLRY. TOE
BRIZRWT,

@ XEZEHEODDFH, RELUTOUBHE R
DWT B[RRI ES R Sh i S,

6) 2EBFHRERESTEL KL, RoRE
BEYTHS.

® HEHEELLTORRRZREECELT
13, OERBEOEALRRTESIZ LY, 48
FRARLS BT EPULETHS.

M BATOHRE, KiE»D, BERL, Hig-.
BHCHITLS bUETHHEBUETHS.
ZDERIRIB W,

8) KREEAZEEKZLHCELDHZFHTIX
BRLRWV.

MELEENEREELT, K%« KERC—F
L7BE « MIEBMTRbh b L BUETHS.
LirL, K& (R¥R) BoXmiEg <&
bBLEXD.

9) T « BBOERL-HHHCT B AL &
W (% BELEB Lo 0 W T bR
THB). BRCBTLIMELEE L OBR»DE
2Th, MEE - LBEEOBERPHEXLTH, |
EREEN - BT R Lk, BEERFE
RELDBHETHDLELLREY. LT

w0 EZokFErkds, B¥ (ER%) £0
L DOWELE &> MERECRT BRI
BEEOEK (KB LRroBEEEEEZ T
ST B,

O BRI 52ER X CRREDER
ZFRTRENO—BEBFRRCEET D 2 & &
13, BECKATIHERTER Y. LTOMAR,
IEREZERCEBMEORMADSME BEETD
BENBSHY, BEOMEEE ., BEHMDOSM
BMBETHRENEEPLTHE. LIL,

© RREFERWUSERMCEL T, T
BEMPEVOT, ZZCRFEERRVLEEE
BeltRbzeeT5.

2. KZCEITDEPREH (ERKE)

EEOAENL, EXOMERICHFTETRS
EEEF & EMOBER LOCBEEOER @R
%B) 217745 BERM (ERE) L 2RRLT
FoRETH - T, BROKXFERL, i CRT 5
REFBEFEEBLOUFRBRL T &THS. Lk
B o TEZLORERHEEZE 2 501, £TE
IO SH D FieonwTEZRTNER v,

ER&0 2 BT

' ERlk
(BrARRR) B 330 |
(FRERE) RS-+ REBEIARR B
(EBE) BBEWE (&) B LR A

(EE%)E$H%+E?ﬁ§ PR+ 2EEE
(REE X CRERERE) (RREFRE)

——HEE ST
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1) BEHFIIEZOERE L LWERTR
v, BEEOARYEES I CAEREROEET LT
BOLLBZRHEBFLTHHAATH- T,

2) ThPe»TDEREROREL, &%
T SO, X HITAEHERT EK
DEEWR== > } (KWEA) »O®KY,

3) AR, EWPNITER, R, BT (E%-
EBRE) MickwWCbETFENcBEEL, B
L5 2@HRE Shaidhidn S,

4) o, SEMNE LIRS

L, REBORMHICX B FDBIEE BULET

b5 (HF, & GRED, ¥, HEFBEAOATITIX
R L aw).

(@) FARRY o EUERY I R SR DR R
KRR 1 (EHRE) : T8, e Be - %
(485, 245HTHAD)

EREER 2 (RE) : A8, HEAE, R4, M
(435, 245 TBAY)

HEEER P, (RE BE, BE-
BE (488, 16HDFHAL)
HRPRER 5% CRHTL .2, WAL . 2
#MEL -2 (6%, 36KMEAL
REEER DERE, BN, ®F, Be
(486, 244 BTHEAD)
B SFHR 228 124HWIHME

GH) @ EREZRT BT 5 EEmor, &
&, ek, W, £k, NE¥, Mg
W¥ER,

(b) MEERZEROKERE, HFHiCIE, medi
cal 3 XX paramedical it BRI o BifTE,
FRCEFICIIEROKE, BET K%, %
BXOMORERE R, ERBAMck, BXL
BRLOMEEREETDHENEYTHS.

(©) BREEFERICHEED-BHASRS
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