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A neurochemical study of the rat brain maldevelopment induced by
MAM-treatment at different stages of gestation. Michiko NAGAYOSHI,
Yukari HIRATA, Masao TAMARU, Sukeo SuGciMoTO*, Jun SHiMIZU**, Kunio
HiraBAYASHI and Tenhoshimaru MATSUTANI (Department of Developmental Phys-
iology, Institute for Comprehensive Medical sciences Fujita-Gakuen Health University School
of Medicine, Toyoake, Aichi 470-11, Japan)

The regional levels of several cell marker proteins in the brain and the ability of
operant discrimination learning on a multiple fixed ratio (FR), fixed interval (FI)
schedule were determined in rats with microencephaly induced by prenatal treatment
with methylazoxymethanol (MAM), an antimitotic agent, on the 11th to 13th days
(Group A) or on the 15th day (Group B) of gestation. The cell marker proteins were
determined with a sensitive enzyme immunoassay. Neuron-specific enolase (NSE ; yr-
enolase) had a significantly lowered level in the neocortex anterior in Group A. Non-
neuronal enolase (NNE ; ea-enolase) was significantly reduced in the superior col-
liculus, lateral geniculate body and optic nerve, but increased 1.5 fold in the retina
in Group A. S-100b protein, a marker of astroglial cells, showed no significant change.
As for the learning performance, the Group B animals showed an elevated behavioral
activity and made evident discrimination between the FI and FR schedule. But Group
A animals had prolonged FR components requiring responses to light on, and their
spontaneous activity counts recorded by Automex showed an inhibition of behavior
in light environments. These findings suggest a causative role of some developmental
abnormality in the central visual system, indicated by the aberrant cell marker levels,
in the disturbed learning ability of the Group A animals.

key words : levels of NSE, NNE and S-100b, methylazoxymethanol (MAM), operant
discrimination learning, rat
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0, MORBEIEEIhIEE, REBHE
T OO LY EE COBRBIL, MHEak
ZIALO FAEDRAN T h Z W R B 1D R
ShoRERL ZOREINLRHCKE
BEINDLZENRELLNRS.

KGR CLL, BaEI0 MAM o #5880 &
0% 2BHOMAEEEES » POWT, KD
FEHMER IOHEECRTS, =a—rv &Y
7 MR 5 AR AR % A LR HER T B 7o
T hEnOALERIRE & 2 S h 5 MR
BHOGHEBECOWTHRE L. ¥, BEREE
TiL, ARV IHRHET T A+ O BE N
MAM D ERHIDOBE W X » TR DX —
VERTZEERVWHL, Thiag briEk
LRI, ZOBEEIOWTERE L.

I.R 8 5 &

A. EERE

B4y, Wistar-Imamichi o r 3 X 32
W, BFHEREBEYERSE 1 & L . methyl-
azoxymethanol (MAM) [CASH Inc., Detroit,
Mishigan) %4 &7k ¢ 10mg/m/ © &g %k
L, BIFEII~13BD/S » bic 16mg/kg % 1
BlE, 3AMERES L (COB LT
MAM 11~13(ABE) LR L) % 7cpRISH A
DRy M 20mg/kg 1 EHRE L (oD
Ba MAM 15 (BE) & Liz) HRECITE
REELABSBEOERKEA, b BN
55Tk BIy VIBRSHIRHAE LK
F7 9 MAATHOB LML TELLETEHEL
Litter size # 1 B8 Wi %+ A 2 4£#%21HEK
BEFL L. IEIRET » M 1B 6 L CHRERABMA
L, AR D fcdbic 20 3WE, $£FT
A LDIDRE YD ITEEH .

B. #{LFRAIE

1. B

Bk = — 7 AR NI MBI L, AR
TR ERHEL, KEF¥SAFTr—1t Lk
2T, IR % Glowinski B D FEERFEL,
ChRETOEEML TRD X 5RF0T1.
¥PRMBEE, 5, ML a5 0, RBEE L]

T RN 2ESB T BT,
BRZNEhDOBELDHEBEZIZTL, Bl
#BEE 1o L. ki, T, SMEREGZH
BB, BREEXHEM» DY) b H L, HaRHR
MRER R X b SRR Z 3L % A e
BERERHH L, BHFO LML 0BEL, HTHE
TR Uctk, WEAHEERE L. AEBRT
%, Neocortex (anterior ; a), Neocortex (pos-
terior ; p), Hippocampus, Superior colliculus
(SC), Lateral geniculate body(LGB), Retina,
Paleocortex, Optic nerve, Striatum o \»C
BRYR L. HhH LAKBroAKRzED
W F 7474 ARTHE Lcth, BERElEL
—B0 Cle R T LAE(LEMRECHE L. &
EERRBCII A% D ADKET » P AW
2. MEEBRESVSLOUE

S-100b &1, y7-= 7 F — € (neuron-specific
enolase ; NSE), aa-=, $ — ¥ (non-neuronal
enolase ; NNE) 1 Kato 5280 ERE en-
zyme immunoassay (EIA) i X h HIE L.
WHEE Uiz 50 mM Tris-HCI buffer, pH
7.0(01 MNaCl &%) #hx, =4 27 wvkEes
F A — (MI00ZY, HGEEREFIE) C30R €
¥4 XL, 104888 #HE% L 15,000r. p.m.
605350 (MRISAR, 3 —¥5T) 28t LTHE
e bERREEER L LTCEIA oRBhic fit L
7z. S-100b HHDHIFZ, v v, ae-F IV
7=/ 7—¥iX, Ty MENORBHE LD D
B, PR Y F I ER LcHmniE & A
fo. B HEESEMERED DRI AF VvV H—
v (B 32mm, 15 =2 #8) 2EEEHE, kO
BOOHHE (Fab'), 75 72 v bl £ 4C, —
WHRE LBtk L, bufferA¥ (0.01M v v
EpiEEw pH 7.0, 0.1 M NaCl, 1mM MgCl,,
0.1% bovine serum albumin(BSA), 0.1%NaN,
&) FT4C, 2 AMLERE LRIECH
Wie, EEERCENT 7 Fo X —ERA,
429300 v RY 7 ) —=A-B-D-5 27+
FadE & Lic. JIRED 723 0 FRHI N & HBAL
DA EME S % buffer AR TRD X 5 K&HR
Uii#e L7, ASEBcix S-100b 12 #82,500
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(B ER 0.104 pg/0.1 ml) Z D fit D 3 72 1%
40,0004 (& B & 0.0065 pg/0.1ml), aa-=/
5 — ¥ 3 #81E40,000f (BBE® 0.00654g/0.1
ml) % D D 2 A7i3.10,0008% (& B # 0.026pg/
01ml), y7-=/ 7 — ¥ B S L O F OO
fr + 3 & 50,000 (& 1 E % 0.0052 pug/0.1
ml) B FER L . ¥ 0.1mlcx L, buffer
G¥(0.01 M v vEs&E ¥, PH7.0, 0.3MNaCl,
1mM MgCl,, 0.1%BSA, 05%+%35% v, 01%
NaN; #&¥s. S-100b @izt 1mM Catt Fx
)% 04mipnx 7-. HEEEHEE1IET
Ah, 30T, SERIEE L. ZTORGEKER
FlgEs, HE—HEEEERL buffer A K
1.0m! ¢ 2 @& L. RWTARK(S-100b ©
it 1mMCatt Fin) <, Hifhk-Gal HE
A 200 R R L lche E— A E 4 EE
*BL, 4 CT—HHE L. RINKER5E
%5, A¥ 1lml/c2@Ec0BEHEYEESE LI,
A 01m/bBEEZBL, EEEL 427
A YRY)T7 Y —n--D- %5 27 b F
(SIGMA)0.1 mg/ml % 50 pl fnk., 30C, 205
RiR%E LBERKIGETT - o8, 0.1 M Glycine-
NaOH pH10.3% 2.5mifnx CRIG % 1L, HE
IDBEELIA-AFA T YR 7 v VX
FEEEH( B 72048 ) TRy & 360 nm, P
£ 450nm CHEL, f-D-75 7 v F—EE
HrRD . EiEK S-100b, - 3 L ¥
aa-=7 5—EEE T 5 FREMLBEE LCHE
MV, S-100b % 3pg 25 1ng, rr- BXO
aa-=/ 7 —¥i310pg 6 3ng DHEHFHATHRE
g2k, TBREEADOHEX, Hartree®
X% Lowry 350 &I X o e,

C. WEEHOBRE

1. A7 v P RBIRFEE

BYRBTEOREIIDC+ 2T, BER60+
5%cFHEL, AM.6:00Xh PM6:00%
TATEBEEZTV, DBIERE L. 2E 72
MIMES » PRV, 1EESULE L. £FT
A MIAEH 3 7 ABA L, BIRI0B R HE
Myr—oreB L, FHETA B 1BERE
DERHEREXHIR L, AE4HHEREOS8S

[~}

Recorder Personol computer H Pcuz:ik Comera

5l

Leorning
Cunulative scned?le
recorder Interface

Pre-training Schedule

1) Shaping : 3 sessions
2) FR 5, FI 10" (40 tricls) : 3 sessions
3) FR 10, FI 30" ~ (40 trials) : 2 sessions

Mult FR 30, FI 60" Schedule

FR 30, FI 60" (40 triols) : 24 sessions

1 2 3 4 5 6 7 8 9 10
FI-FR-FR-Fl-FI-FR-FI-FI-FR-FR-
11 12 13 14 15 16 17 18 19 20
FI-FR-FR~-FR~-FI-FI -Fl -FR-FI -FI -
21 22 23 24 25 26 27 28 29 30
FI-FR-FI-FR-FR-FI -FI-FR-FI-FR-
31 32 33 34 35 36 37 38 39 40
FI-FR-FR-FI-FR-FI-FR-FR~FR~FI
Fig. 1. Discrimination learning test appara-
tus. Schedules for learning test were shown in
under table.

%eRWAEeH X5 1 B L1EGE JE % 17
v, FRHEREAFERE L. Co8BZREL
TEREIFEE T A MET TR IR

2WF A PEBRRICR L. BEHETH
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v 7 A (FE25 X §530 % & & 30cm) # v, A%
F—HO—HOBEEmOFR, KE Tecmic v -
—2Hh, TOEMELY, v--0EHK
B ERBEYRT . TR FOETIR, SV
FA 2V . —&— (NEC, PC8801) D4l T
T » . BETE%E (Ralph gerbrands &1
C-3® ) X h G- % — v iE& Lic. Hiko
fod D vy bk 1R 45 mg O GEFIIRAIEE %
At

2. Mult FR30, FI60" 2 ¥ & o — 26

FA P

HERARROBLEL Stk K1o
TBRT & 5 MBI (shaping) 21TV,



ERRNMRETRE T » F ORI FRITIZE 17

F I 21T - T2 #D 3session %, CRF
(continuous reinforcement schedule ; 7R
{k) & L, lsession 3034k & L7z, kT FRS5,
FL10" %4 A & 0 = — 1% 1session 408 (k¢ 3
session 17 7z. &b, FR10, FI30" #H& A
¥ o — A% lsession 40§8{k© 2session 7
27D B, FR30,FIC0" HH AT & o —NMIZ &
LR T A R T L.

FR 30(fixed ratio ; ER)M{LA » ¥ o —i
13, SMEEREIC T A 1+ (24V, 5W) 23558 Uitk
ETCORIED vA—fLTLIEDOVy 235
2 bhn. FI60"(fixed interval ; &)L A
7Y = MINERABOHEE LIcRiET, 608

0.3r

0.2

0.1

0.3p

Brain weight (g)

(a) (p)
Fig, 2.

Cortex HI

TR Lo RAO v =L LEDOX vy
PG Z BB, COBERALIRTO ik v
vy NIz bR, o FR30 & FI60" %
2 F 205k (20 trial )30, 4055k (40 trial)
5 v EAER L. L L FR30 & FI60”
DENEh, SEMERVWTERIhS I &
Dk 5 L. 1 H lsession & L 24 ses-
sion 17 » fo. HREEBERCE, tHRELH -1

I =% & & R

A. BHEZEL
B 2 i SRAL o TR % 78 L fo. neocor-
tex(a)ik, WK LARIXTSY,, BR1362%

[MAM 11~13 days]

[MAM 15 days]

168 SC BS

Changes of weights in various brain regions of rats. The offspring were

killed at 6 months of age. B8 : control [5=] : MAM-~treated on 11~13 days of gesta-
tion : MAM-treated on 15 days of gestation. cortex : neocortex (a) : anterior (p):
posterior HI : hippocampus LGB : lateral geniculate body SC : superior colliculus BS:
brain stem. * : p<{0.05 versus control ** : p<{0.01 versus control ¥¥¥:p<0.001 versus control.
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R4 L, neocortex(p)ik, ThZhBo71
%, 40% g %7~ Lz, hippocampus, LGB,
SCRRAR X ) BREOFWHADEEN ° 2k
o ie. PMIUTABED ZE X D {E W E AR
L7=(P<C0.01). ;

B. #ildv—h—EHLNILOEL

1. Neuron-specific enolase(NSE) v~

K3k, NSE v~ (pg/g wet wt.) %~
72b D THBBPNBRHOGEDE HAOIRC
W ~ERREE L U 7. ABEo neocortex(a)
IR W TR0 Dl (P<L0.01) 23380
bhte. A, BREEL {1 striatum TR REE
X b NSE v~aiiiEl, BREconsdBanc
S UEREZEZ T L (P<0.01)

2. Non-neuronal enolase (NNE) v~

K 41x, NNE v~ (ug/g wet wt.) 2T~
hDTHBHY, WBHOSHDE CIHALOIE
WCAEEERATE & Il U7e. AFE12 hippocampus
TR R B o #920% 04, LGB, SC, optic
nerve TILI0% D LN ThEBEOMPH R L
7. retina T, AFHIROFS0% D, B
TIRF910% O HEIpERS b iz, striatum ¢t

500

250

ng/g wet wt.

A, BELLHR L v BENEmR L.
3. S-100b B v~
5%, S-100b v (pg/g wet wt.) %
AL D TH B, HNBREO SGROE WL
D NEC AR & il U 7. ABED neocor-
tex(a)is L O optic nerve THE X b BHE (P
0.05)D A%, BEED striatum ¢ B (P<
0.05) D EEM A FRD T LHIMR L DM i B &
ERRE o T,
4. NNE/NSE % X ¢ S-100b/NSE ratio
#1113, A, Bfc oW TNSE x93
NNE # 7zi3 S-100b o FhasiBo #h & kg
L7z Ao SC, LGB, optic nerve @ NNE/
NSE ratio 1z, WWEs XOBRERCIELThEW
flizmL, —HRBETIENB L DRE WERR
L7z S-100b/NSE ratio 13, A, BELir
SR & DR & L e - T
C. HEEEO®RR
1. =5 v b fHEET A PR
61, XfEs X USRS FR30, FI60”
BAEA 7 ¥ o = MK B RS R R, AT
kB BB T, % 21X FR,FI © PRP(post

Fig, 3.

MAM 15

Level of the neuron-specific enolase in various regions of central nervous
‘system in the control and MAM-treated rats. &g : Control ' MAM 11~13 [£=] :

All animals were sacrificed at age of 6 months. Each bar represents the

mean=+S. D. of 3~5 male rats. Significantly different from controls. a({p<{0.01).
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500

250
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Fig. 4. Level of the non-neuronal enolase (NNE) in various regions of central
nervous system in the control and MAM-treated rats. &8 : Control : MAM 11~
13 E—B : MAM 15 All animals were sacrificed at age of 6 months. Each bar represents
the mean=+S.D. of 3-5 male rats. Significantly different from controls. a(p<0.05), b(p<C
0.02), c¢(p<C0.005), d(p<C0.002). Levels of NNE in the retina of control, MAM-11-13 and
MAM-15 groups were 675.3:£44.3, 1044.7+66.9 and 765.91+129.2, respectively.

250r

Fig. 5. Level of the S-100b protein in various regions of central nervous system in
the control and MAM-treated rats. EEER : Control : MAM 11~13 [E5] : MAM 15
All animals were sacrificed at age of 6 months. Each bar represents the mean=+S.D.
of 3~5 male rats. Significantly different from controls. a({p<C0.05).

19



20 ERMMFETRE 7 » t ORISR

Table 1,  Ratio of NNE/NSE and S-100b/NSE in control and MAM-
treated rat groups.

NNE/NSE S-100b/NSE
control MAM-11~13 MAM-15 control MAM-11~13 MAM-15

Neocortex
anterior 0.54 0.66 0.69 0.91 0.22 0.19
posterior 0.51 0.52 0.60 0.22 0.23 0.20
Paleocortex 0.44 0.43 0.43 0.13 0.13 0.10
Hippocampus 0.58 0.54 0.62 0.18 0.20 0.16
Striatum 0.32 0.36 0.34 0.09 0.09 0.09
Superior colliculus 0.82 Qi)ii 0.87 0.20 0.19 0.18
Lateral geniculate body 0.91 0.53 1.09 0.19 0.15 0.18
Optic nerve 0.97 0.61 1.04 0.28 0.24 0.25
Retina 2.67 3.67 2.73 0.03 0.02 0.02
NNE : non-neuronal enolase (aa) pg/g wet wt.
NSE : neuron-specific enolase (77) pg/g wet wt.
S§-100b : S-100 protein (58) pg/g wet wt.
For each value of parameters, see Fig. 3, 4, 5.
Control MAM 15 MAM 11~13
o
2z, Azmn Sz T

I

g

RESPONSES

ek b ke B
40 Trials 40 Trials 40 Triols
F RT3 1:T p——1 g 1 5855900 —e—xt j2 1 session
Srolioht,FR 300 24 :Dark.Fl 607 ~TZ:Light,FR 30 7 :Dork,FI 60% ~L:Light,FR 30 2/ :Dork,Fl 60”

Fig, 6. Cumulative response records for 3 typical animals performing on the indi-
cated operant schedules. Above records display the pattern of the 24th session in
each group.

reinforcement pause) & FR30 o 1trial %49 BORE R L. ROTREIRA L 5ICAR
OFFERELR LALOTHS. M6, IV PRI B U C, 1session wEET 5 I OGE
% 213 1session, 40 trials &>\ ~C, 24 session B bR, B FR30CET MO E
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Table 2.  Analysis of response on FR 30 and FI 60" schedule.

Segment in sec./trial Post-reinforcement pause (PRP)
Groups session (sec.)
(trials) FR-30 FR-30 FI-60"
1~10 6.09 2.08 29.37
11~20 8.06 0.99 6.68
Control i
21~30 10.74 5.41 19.82
31~40 8.59 3.69 27.92
average of 40 trials 8.37+1.86 3.04+1.93 18.45:£9.31
MAM-treated
(on day of gestation)
1~10 48.2 22.20 14.20
, 11~20 69.8 24.48 27.36
H~13 21~30 86.9 50.28 25.68
31~40 190.4 113.79 19.19
average of 40 trials 98.83::63.1 52.69+42.7 21.61+6.07
1~10 468 1.44 5.41
11~20 4.23 0.03 1.78
15 21~30 2.17 0.49 0.03
31~40 2.51 0.03 0.03
average of 40 trials 3.40+1.24 0.504-0.67 1.81:4+2.54

Each value represents the mean=+S.D. of 5male rats.

Control FR Bt MAM 11~13

. ascallop
; P
b AN ey B cuy 5, B, SN a B ma B sy B ey B
Z7L:light,FR 30 2-/:Dark,Fl 60” PRP PRP

PRP:Post Reinforcement Pause }_3[_«_{ J,
*F1 *eFR

Fig. 7. The local patterns of FR and FI in cumulative response curve.
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w6 OPRENOMAL AR Tk LTRL
7o BEAIHER X b RISEE EL, ¥ &
FR, FI1 » PRP »MhofE X b4 <, 40trial @
B AR L < EiE S ho.

Control
2000 nts: 75574673 counts 32124519
151
<
2 1000
5
[nd
O
0
p.m. & 6
MAM 11~13
2000 ounts 192575780 counts :2480+248
I
5&5 r?
£ 1000f Y
: /
3 %
/
g
0 bt ‘
TZZZIZZ. A
p.m. 6 a.m. 6 p.m. 6
MAM 15
2000~
eo cc%lt5210197il326 counts:43121335
& 4
g 2 /
S 1000 7 g{
=
2 A %77
A 4
7 557
o /
55597
P.m. a.. [ p.m. 6
light off  [] light on
Fig. & Spontaneous locomotion activity of

control and MAM-treated rats. Activity was
recorded by an Automex ACTIVITY METER
(Columbus Co,, Ltd. : Automex II}at 30days after
birth. Each value represents the mean=+S. D. of
5 male rats. Light was present to come on at
6 : 00 and go off at 18 : 00. Each column reper-
sents activity counts during a 60 min interval.
The total count for 12 hours is shown in upper
corner of each panel.

F e, B2 RT X 5w FR30 W Uk
(sec./trial) % Z T & WBHF 837y LBEI
340 CTHh o7 Lo LBEECIRE 7 o B g
RrENB X 51, FREFlofiiite T
BT EMVIREN Tz, AT FI o PRP 3%
RO Fh L isiEE WEE R Liess, FR © PRP
VS IREE 3.04 sec. ikt L 52.69 sec. #E L, FR
30 » 1trial 24 b ZE L 73 98.8 sec.
THRIBEEOMIOE ORI AT Uiz, ¥ AR
WMo bR T, FR & FI ofp o R-3iERT
BoRioro 7(K7).

2. —BEOEEEE
®8K$?ibm,ﬁ%ﬁ%iw3ﬁ@%%
LREHOEB RO Iz fihd 317 TH - edl,
AP 2 8 CHIHIOER B Ll L
L, —BEORERETATIINR LIS L
<, BRI X VIREBRIILCH WEY
R~ LTS

V. & %

FRI VP RHSEE T A b osERE, B
LA 7 & 2 — A DHRJINATRETH - fans, A
FEAIRETH -7 (RT7). KNMEE D
Thn EABOMERBEO L L VD OE
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Repeated measurement of peak blood lactate after
exhaustive treadmill exercise in men
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Konan Junior Women's College, Takaya-cho, Konan-shi, Aichi 483 and Depart-
ment of Physical Education, Nagoya Institute of Technology, Gokiso-cho, Showa-
ku, Nagoya 466, Japan*

Ten untrained subjects repeated 1-minute, heavy treadmill exercise from 3 to 6 times
at various intervals over 6-15 mo periods. The circadian coefficient of variation (CV) for
peak blood lactate (PBL) after such exercsie was estimated at about 2%. The yearly CV
(including a seasonal component) of PBL was estimated at about 7-9%. Mathematical
analysis of blood lactate Kinetics during recovery suggested that the large CV (7-9%)
could be attributed mainly to fluctuation in the speed constant for blood lactate removal.
Significant correlation was found between the total work (kcal/kg)and PBL (r=0.48, P<
0.001, n=42).

The work capacity for man can be roughly divided into two components, anaerobic
and aerobic. The maximal oxygen uptake is a representative index of the aerobic capac-
ityV. The peak blood lactate (PBL) after short-term, exhaustive exercise may be used as
an index of the anaerobic work capacity”. Whereas the maximal oxygen uptake is a
reliable index, we still know little about the variation of PBL within an individual. To
the best of our knowledge, only a handful of data about this has been published, including
a study by one of us®. We reported then that the mean CV value was 7.2% for three
PBLs at intervals of one week in 4 untrained subjects. Unfortunately data was lacking
especially on such points as circadian, seasonal and yearly variation of PBL as well as on
the major causes of these variations. Thus this study was carried out to investigate such
points, with special attention given to mathematical analysis of blood lactate kinetics
during recovery in order to identify the sources of variation for PBLs.

Ten healthy and sedentary male subjects participated in this study. The mean value
and standard deviation of age, height and weight were 24.3+6.4yrs, 1683+3.6cm and
58.2+6.2 kg, respectively. Verbal consent was obtained from each subject after complete
and detailed explanation of experimental purpose and protocol. Of course, the subjects
were free to withdraw from the experiment at any time. Each subject practiced the
treadmill run sufficiently (at least 6 times on separate days) before doing the actual tests
according to the fixed schedule shown in Table 1. In the actual experiment, the subject
was requested to come to our laboratory at the given time. After bed rest for 35min., the
subject warmed up for 5min. on the treadmill at a speed of 120-140m/min. and a slope
of 5degrees. This slope was employed in all the present tests. After a 5-min. rest, supra-
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Table 1, Treadmill speed, exhaustion time and peak blood lactate after
exhaustive exercise for each subject.

subj speed Feb.(1982) Aug.(1982) Feb.(1983) Mar.(1983) Apr.(1983)
m/min 10:00AM 4:00PM 10:00AM 4:00PM - 4:00PM  4:00PM  4:00PM

N.O. 270 14.68(53) 14.16(60) . 12.80(70) 13.30(70) 12.80(70) 11.37(70)

K.Y. 300 15.13(72) 14.55(75) 15.26(83) 15.39(74) 15.26(70) 15.28(83)

S.T. 290 11.01(63) 11.04(65) 13.21(70) 12.64(70) 11.27(62) 10.20(68)

Y.N. 240 9.11(44) 9.22(47) 10.71(62) 13.28(60)  9.71(60)  9.11(52)

Y.Y. 290 13.48(49) 12.51(50) 14.90(70)

F.S. 290 12.54(93) 12.06(77) 12.10(81)

M.T. 270 13.82(61) 10.75(59) 11.89(60)

T.S. 270 13.12(61) 10.50(71) 10.39(73)

T.T. 270 12.68(57) 13.26(51) 13.05(58)

H.F. 270 13.85(67) 10.94(62) 11.45(73)

Number outside the parenthesis represents the peak value of blood lactate (mmol/1)
and the number in the parenthesis the exhaustion time (sec.).

maximal exercise lasting about one min. was undertaken on the treadmill at the speeds
shown in Table 1. Then the subject again rested for 70min. in a supine position. A 5ml
blood sample was taken from an antecubital vein with intact circulation!?’ at the end of
the 35-min. bed rest and after supramaximal exercise at the 1, 3, 5, 7, 10 and 12min.
mark. (However in the 2nd, 3rd, and 4th tests for subject N. O, K. Y., S. T. and Y. N,
the blood samples for the kinetic analysis of blood lactate were drawn during bed rest
and after exercise at one min. intervals for 7min., continuing at 2 or 3min. intervals
until the 15min. mark, at 5min. intervals until the 40 min. mark, and at 10min. intervals
until the 70 min. mark.) The concentration of blood lactate was determined by using the
enzymatic method®. One analyst made all the analyses of blood lactate used in this study.
We tested the circadian and seasonal CV values of the analyst. Pretests of circadian CV
resulted in an accuracy of 1.8% for low lactate concentration (1.100.02mmol/1, n=20),
0.4% for medium lactate concentration (8.63+0.03, n=20) and 0.5% for high concentration
(15.52+0.08, n=20). Seasonal CV values were obtained by testing in Jan. Apr. Aug. Oct.
and Dec. of 1981. The demonstrated accuracy was 1.6% for low lactate concentration
(1.26+0.02 mmol/1, n=50), 0.8% for medium concentration (8.78:£0.07, n=50) and 0.9% for
high concentration (15.47+0.14, n=50). The kinetics of blood lactate during recovery are
simulated by the equation (1) : Y, =Ae-21t4+Be-22t4C.ccoovvn (1), where Y, is the blood
lactate concentration at any time (t), Ae-*1t and Be-*2* are components for increasing and
decreasing the concentration of blood lactate, respectively and C is the blood lactate
concentration at bed rest before exercise. The details for this equation and fitting method
have been published elsewhere®®. The coefficient of variation (CV) was defined by the
equation(2) : CV=standard deviation (SD)/mean value (X) x100---++vee (2).

Table 1 shows the treadmill speed, the exhaustion time and the peak blood lactate
(PBL) for each subject. The mean value and standard deviation for exhaustion time,
which was defined as the period from the beginning of exercise to exhaustion, was 654+
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Fig. 1. Histograms depicting the mean coefficient of variation (CV, %) for peak blood

lactate (PBL) after exercise at various intervals (A) and for each constant (A, B, a,, a,

and C) in equation 1 (B).
10.3s in all experiments (n=42). This value agrees with the planned exercise time. Fig. 1
shows histograms depicting the mean CV value for PBL obtained at intervals of 6 hr,
1mo, and 6mo, and at various intervals during a 15mo period, and for the five constants
(A, B, a,, a, and C) in equation (1). The CVs of the PBL were 8.1% and 7.2% when four
subjects were tested three times each at 1 and 6mo intervals. The mean CV value was
8.3% for 6 measurements taken over 15mo for 4 subjects, which was almost equal to the
CV values mentioned above. According to our previous study?®, the CV value for PBL was
7.29 for three samples taken at intervals of one week. All 4 CV values cited above(8.1%,
7.2%, 83%, and 7.2%) were remarkably close to each other. However the CV value of PBL
for ten subjects was 1.3% when the samples were obtained at an interval of 6 hr on the
same day (samples taken at 10: 00 AM and 4:00 PM on various days in Feb. and Aug.
of 1982). Furthermore the mean seasonal CV value for PBL was 9.1% when ten subjects
repeated the measurements of PBL at 4:00 PM on various days in Feb. and again at
4 :00 PM on various days in Aug. of 1982 (winter and summer). This suggests that the
yearly CV of PBL (including seasonal component) is about 7-9%, but the CV for same-day
samples (circadian variation) is very low (about 2%).

The actually measured values of blood lactate during recovery fit the equation (1)

well in all cases, so the mean values of the 5 constants for each subject (N.O., K.Y,
S.T. and Y. N.) were computed®. From this result, the mean values of constant A, B, a,
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and C for 4 subjects were 11.450mmol/1, 15.875mmol/1, 3.311 and 0.88 mmol/1, and the
mean CV values were 9.0%, 10.5%, 11.1% and 10.9%, respectively. On the other hand, the
speed constant (a,) had a mean value of 0.0255 and a mean CV value of 29.5%. This value
was significant and about three time larger than those of other constants.

It is well known that excess lactate is carried by the blood either into mitochondria
in muscles or liver, where it is oxidized, and to the kidney, where it is removed?'#10),
From the analyst’s seasonal CV (0.9% at 15.47+0.14 mmol/1) we estimate that the maximum
measurement error in lactate value was less than 0.2 mmol/1. The constant a, then might
describe the removal capacity of blood lactate in these organs. Accordingly, we suggest
that the fairly large variation of PBL within an individual might be attributable to
fluctuation of oxidative and removal capacities of lactate in those organs. Furthermore, the
yearly variation (7-9% ) mentioned above reflects a small absolute variation in PBL (0.9-1.1
mmol/1) since the mean value of all PBLs is 12.45mmol/1.

Finally it was found that there is a significant correlation between PBL and total
work (kcal/kg) as calculated by Margaria’s nomogram® (r=0.48, P<{0.001, n=42). These
results suggest that PBL is a reliable index for evaluating anaerobic work capacity in
men.
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15. Metabolic effects of glucagon and nor-
epinephrine on brown adipose tissue frag-
ments and isolated brown adipocytes : Evi-
dence for a discrete function for glucagon.(4%
B

R. J. Howland (Department of Biochemistry,
University of Surrey, Guildford, Surrey, England)

The data presented here were obtained in col-
laboration with K. D. Bond and the late A. D.
Benning, to whose memory this paper is dedicated.

In view of the many reports of Kuroshima et al.
implicating glucagon as an activator of brown
adipose tissue (BAT), and in view of the widely
accepted role of norepinephrine (NE) in this proc-
ess, the dose-response relations of glucagon and
NE were investigated with especial reference to
the promotion of lipolysis and fatty acid oxidation
in BAT fragments and isolated brown adipocytes
prepared by a method giving high cellular via-
bility (>>952 by trypan blue exclusion). In all cases,
tissues were used from cold-acclimated (CA) and
warm-acclimated control (WC) male Wistar rats.
The dose-response relations of glucagon and NE
to oxygen consumption (VO,) of brown adipocytes
were also determined. With respect to V02 of
isolated brown adipocytes, NE sensitivity was
greater in CA than WC, contrary to the findings
of others. The differences may be explicable on
methodological grounds (primarily high viability
of the preparation. and the use of GDP at 0.8
nmoles/m/). Similarly, glucagon sensitivity of \'/'O2
was greater in CA than WC, in discordance with
the microcalorimetric studies of Kuroshima ef al.
Lipolysis and fatty acid oxidation of cells and
fragments were derived by the method of Hull
(1973). With reference to lipolysis, BAT fragments
from CA showed a reduced sensitivity to both

NE and glucagon ; the reverse was true of isolated

& ¥ &

adipocytes. On fragments, glucagon had greater
lipolytic effects than NE at doses>100 ng/ml. The
CA adipocyte preparation was more sensitive to
glucagon and NE than WC. In both CA and WC,
glucagon-induced lipolysis was less than NE at
doses>10 ng/ml. With respect to fatty acid oxida-
tion, at lower doses (0~10 ng/m!) of both NE and
glucagon, BAT fragments from CA were generally
less sensitive to NE and glucagon than those from
WC, but at glucagon doses of 100 ng 1 pg/ml CA
showed greater sensitivity than WC, Using isolated
adipocytes, sensitivity of fatty acid oxidation to
NE was less in CA than in WC, except at NE
doses>100 ng/ml, but with glucagon, sensitivity
was greater in CA than WC, in which the latter
group showed only a small increase paralling the
small increase in glucagon-induced lipolysis. The
response of fatty acid oxidation to combined doses
of NE and glucagon, in isolated adipocytes, showed
higher rates of fatty acid oxidation than seen
with either agonist alone, implying an interactive
effect. On the basis of these data it is suggested
that NE and glucagon act sequentially upon BAT,
NE primarily promoting lipolysis ard glucagon

primarily promoting fatty acid oxidation,
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ORI PRSI E RBCRIA L, £ IXTHH
EFRAEAC= o — e VEE L B, 2. —HORE
ARIEH E AROL 2 ~L 6 OISR IHRER AT, M
BB IR & IR IMESI T - v R E &
b. 3. TRHERIHEE O HBRED—TIX, Xl



% ¥ &

DORERHER P HET 5. 4 HRBIRGEMC=
2—® VEEL SRR, ASER 2 E R T
%, 5 ZhbOSERRHEOMRKRIE, THERED
BELBTHHELTCNSH, BER=ARcRd HK
35,

20. HRP %(c k3 L@ BEHFHAIRE & U
RicHERRE 5T IREERORE

KEEE, BILER, & KE BIEX, g4
=)

FIREER « EHIER R 2 OB EERD B KR M
(5 02ms SEHWER, 18X 30~60p4A, $HEE50Hz)
iz s s, BRLESFEURORB CERSTE
BulESh, ToRMRNORRTHTES FFRS
5, Zhb S TOEMEE, Th2hffgs
B OB ORI S X O KRE ORI Y
T 5b, FEOTIMIC I\ THEMRED Bz d e
V. Lic#io T, AR Tk HRP i X b s
T O R QS e R 2 AT s R AAHIR A IR T
FE L. XD, FiRES K = OEHE /i
By s AE_EBBERAL, PIBMSHELHERL
o, TOWMEHIEE (HRP #HEHEA) L. &
{383 LU PERIERA~ HRP @A L 2O Ric 5
AEHBWT, BEFMRIERTENOEH E TEL S
LT, THOHEND, FHE~YHER
BAR JUERBEA KL b SROBMERRELRHD,
B~ UK T 383 X OBERE A b SR OHhR
BHOBLZEEHALNCTER. ohb O K& »
5, (VERMoFIRC X % 517E8 0 ME Y RIEE
B G JOCFRREAGOSTHRBC £S5 &
&, QEMISORBT X5 HTEEROHRIIULEK
TH BRTESFTHET) $ IR (FEET
FRE) OBTHRBCE SR EnEE TE
i

21, FBrh DB RGO B X AT ¢ EE R
233 B RBHROKFHE

BIUER, BER & OAKHEE & XE (u)
CEBX, B4R

REHETT LB R MR LTV BN+ = OB LS
TS ERENESRSEINL B &, BEMGO
HRREVAVEREOCHER TS, ARRETRZOH
ERCES T A MEREY o« BBk v T
WA Ute. FORDEECRIN G = AT BB

» &

FHE o EBEIE S 2 MK-citrate B} A BT 5 A&
EBERCTHRALE YRS . BT AR R
@ 1ms Fife 0.2 ms @ 4 ERFIF AN 5 &, By
Wy FABRBEMSEE IR, COBMIITEBRG
10ms THiAET5 1D DL, #5ms L5720
ms CHSET5 20 0rBETE . MlaR
BMEAR XD 2 8BRS EEMN O B2 ET T
5&, EBR (+ 5~30nA) CllBia@EELDOEEIL
Wb Lichs, AR (—5~—30nA) TiiREOEL
i ot +25nA Ll OB CII RGO B
PBSBA KE L. FIMEBEYZE L b RELE
REAEESEEYD > CRETE L. MBRELEALTS
EEMORBHEA L BROERER LRAD I, 1
FOEEF CRBE 2 EET R L b R—
BETHERT» &, BABEMLIENRSCRBOHX
EHAEARD b, L EOBE» b BT YE o« &
B3 5\ O S S AR RIS o BEESR
DEECDOWTEE L.

22, B OREHEARIE la IHERoGE
o5t 4 B {REDHR

BEA X, BUEHR KESEE F EE el
BX, 248

B OSBRSS OB BUNE SR,
Bk = BRI (A 0 A R R & B AV SIH] L RS
a EE I (a-MN) Tt long-lasting hyperpolariza-
tion BB TE 5. AP TIL, NEFBILRER
AL LB % 2 T, Ta SIEE A F 0
BB O— L LTHIEL TWAMLELIDWT
BH Lic. O TREH R XOES o-MN h
7 AEH/PNER (2 MK-citrate) %3 A LIRANTE
L. a-MN 2o 7 ABRBEM A RE B0V
ORE (BET ) DRE#FIR (3 ~ 4 B, #k0.2ms,
FEIFR 1 ms) IREPI ERIB TG TE % Ia IPSP ©
RIBRBA S, THRMHEYS «-MN TSRS
20ms [P & 30ms 25 60ms ¥ COREEETZ D
RBEHRZZED. THREH «-MN T 25ms 5 b
65ms DM TOREBHENED bhi. ZhbORK
i, OBPOLESTEASIENE] & - THEE
Bige la MFEEOBENIES T L, QBgE
IV BHZE a-MN OHER a HEEREN T2 >
> 7 ABIHIMEL S &, )X b L OMG R
D—#E UTHPLEE LTRSS S8 O R
PR FT 5 AREBERNET S L wiEE I B,
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23, REFIBR LVCESEEATOLEMEREICRIZ
THE

EAEH, REfEZ, 5K #OGLREX, fsE
FARZEER « BB 3E*)

BrEBRT BT 5 ERMBERE OBERT BT
BB I DTBEER2L NS IENRR R ERE
AN EMAIEREECE LS THEL . NES
I EEPIAE R & — At LAAL « R CER %
KFALE CHBIEH AR AL S HELAV.
vibrator & X ZIREFIM (RIE 1 mm) 13k RN
& Lie hiciE RO B BEAMc I 2 2. TIBAE
BBx TVR 0ZHEEH O 100Hz 3 X TEHRE D
0Hz VR ~ICRABERC L W BELYSZT %R
BOBNVCOWTHEHN ., BEEATER Tiilkg o
weight belt %#FHICE XIHREREIT /s b ¥ 1o
100 Hz o EEFIB CF & FATHERBREDO THA~
DEHAREMRTD b, FEREFACE LTk
T H~DOEEOE(HR Lic. FIBES X 5%
BB ZOWTIE 30Hz BB TR FIEF R L Ok
FlEFRTTHAOREOEIED LR 72 A3, 100
Hz O I X 5ENL L VERATh . BEEAT
Bt fl g FAchH~O—B L AR D bR
2, SEMEFU TR EF E T HNOENE L
Rl M EORER X 0 REBIO BRI
XRBAE R 0K - BIET - RIFOENEGMR L OEIF
IEEZARBENEE L Tws LS hi.

24, FETEEAMEE S 2 — 0OV ST BRI
KEE=, BREA, B # (HLREX, 24
Ei))

ZHETRE ST, F 2 O/NKEEOBNELFIR
X VBRI BBEES OB oW THE LT
foo STENE, NRBIRC T B REGES O HIEERx
SR 5 BT, REOHECE -BEYE
TBE Wb E T HHERNNE CUTRMi%E %)
ENHRE R L OBEER E oBEEC oW TESEE
RO TR L

SEERNT I TAZIMBENT & 2 2 i\ RIS = 2 —m
VDR, BALEEVHEIERRL (r=093), A
KT H I BRER ML Uie & i 0 s 5 %
DT (T7%). = ORI & W0 BIEHZ O
Ty > 7 Al E Bhh 5 BEWEA DB FE
L, MEMHcREEFARRIFEET 5 WHEENRE S
e, FR/NMREEVNERBOMMNESRHRT X

DRBIBIRERE = = — » VISR OGN 5 B 5 2
s MERIEO 7% v =l o o BB LR &
TSR EIE LT\ 5 0 L RIS R

25. 3 JERMERA (SES)XEESH = ~0v D
BFREABEICOLT

BRE—, HRNFHE, B ¥ (LREX, #£24
)

F a2 DESIEERSE UCEE 7o 4245 (M. multi-
fidus spinae) (%, FID A FIR ) < REXEZ RO ft
BEE, Floas3 8 Eg, S0k ks
THERLEIRTWS, SEH, REDL, AHERE
THEE= 2 — v VORHEATOREL FAERLHA
N5 EHT, HTHMEREAFIE L HRP &% F
WCEBRELTIRWET O R 2 B 7.

HROBEMEZG HER v ~<1T Ly~L, OHfif)
12302 HRP K¥HE 10~20 ul A L. #3 HIE
EHFR, EREZEL, L b Ly 2 TOTMBIEA
(B3 60pm) %{ER Ui, HAMLLC 31T 5 HRP
KBHD, HERHG~OEBOBE XMD 10, —
OB CTEARHERAES (DRG, Li~L;) $MD
HUE~. Ktk TMB ®Cfiis » 7. HRP i
Ml ECEAME MO L;, Li(L,~L;) FEETH
PR © Rexed KB X OVIBI YT 50T 2
FELTCEDbR. L LIDERES M oRRkg
AR, W ETO®C R Fie, W
Lo~L, B M & HI10ER 0 5 Sl 23 0, Wl
DRG = (Bt 28 PB@E» bhvie, & h ik HRP
DIRERIC X % 0 pEE RO N {TRRIC X B Onkik
L.

26. ERE « BEEMERIROTRES 72
EHA0ME

BHNIEA, KEEZ, HK # ((LREX, £24
)

BT IV = —w VR, BHEEEDKINEE b
LEFHANELEICHI D, ZOBEENEHE I 2w T
13, BEBENDEMEEICES F CEENSH L X
hTwb, SERAEDIE, £/ 73 vV2a—nr VRO
5B TH RS, ok (RM), B X0 FHH
(LC) - FBE T4 (SC) 2EBERE, T 7ob bBEMRS
BEKLTED X 5 nBER LR JIgTorEE~
7.

EERIZIL R 2V, a7 R 5w — R X D IBKRE:
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T, 7 3 vCIERELE. RM, X0 LC.3C
HEHGEZRIR (5~70 pA, 100~200Hz) L, L, §l
B b EHEEIh S THEE Y7 A4 (MSR) ©
RIEOELLER L. “OK, BHETRMELL
THAREE ®iE (CP), fiBirRiiE & L CREME
(TN) & CRis U R L.

RM H3Ci, #E#E L » CP & TN o MSR 0
B EA L, ke X RifEcEE L. BP0
BETRECHKEL, CP, TN & 3§ 10 zA T#H80%,
70 pA THH20% W E TR Lic. ZohRERM iz
E-RLTED bR, —F, LC. SC Rl i
I MSR 3K L, RIMECEKF L. ZOoBHRIT
MSR & FEE - HfomHFD LC« SC TR b
i,

21, Y IVEERITIC T B EMREEE & B REA
EH TORZEH OE(

FEHE, i | duk, B, $248)

EHHEF L EFH OV THREA DT T 5 EMK
IEg E, REATIENBEE Ui B HXBKRER TO
BREEEHOBWEFAN, =R v, F—%KL
T b 25~4.0 BB RaNic s vz LED 2Rounic
B, F-%TLEM oL S 2 5 £ F (trigger
mode) &, ZOfic LED 2ot b Bk —%
3 L Wb % 5E — F (non-trigger mode) &
7 VELAREZADR T L. Bk, FEC
EELLY ) vE—2RWC, EBHELEHNEIS
=, FEEEETI o, BEHEMILEE L=,
t D#90% 3, EBICERFEIS%TT L, trigger mode
non-trigger mode TRIFE L\ ==, 'EEILRT
bt EFEO= =y b REBE
Rl %efT L, trigger mode %, trigger mode
L, WHO mode CAFDERRTRT /A —7D3
ONTENREFINFYTOTH - . EBE R X OES)
MO D 910513, EFHcRRFHEET L, non-trig-
ger mode Bfiic== o A S Dot D EX bEE)
i3, EHOMEBRE X H EHORTCHEEL T3
LT I hi-. EBEIE Cil non-trigger mode D&
K35 unit ORBRILEHHFLBEFELIAPRHTD
b, BREMEBOHBRCIISE VEELTVIRWE
HEE S hic.

28, EEMIEDREHFCRIFZFTHINIVEEBEOE
EWMR

& ¥ &

BEHE, SEE—, KRS, TRIET, WELE
E bk, B, o4

» ~AREIER (INC) o mE M FEERKS (VOR)
T LIS TEEYRNL DR, H-EHETM LT
ESHBER Tk 2 RBWT, FTer A VEAR
X » INC %WfckEE L, FRERD pitch HiE
FE (0.05~05Hz) = X pFEFKIh’ VOR O
LFIBEEARBCHE Lic. INC~ADOFriA Vi
AL VOR 0FIBOET L HO BT EE L. T
BREEw X v INC X b Wil Ltk
IR REE U B * =Tk, VOR o ZEHizEE
Licdt BHMofHEORTIRRbh ek »Te. f
OEFIFEM INC #EE LcRAZERc HE L,
1HEECLEERETER Lic. COMREELH
N5 HEPT, ZE5MEx 2T, INCERID = 2
— v VIEB IR L, pitch EERHH (0, 15Hz) i@
S BIEE BTN KBS D = o — v VT static 7o
BEIRAT B S LA RS2 R 3¢, pitch BERIEE
LD CHRERHETFCILE LLEL DS, XD
BEOMHEATTIEE 2 5 100~160° (& — F 140°) &
oA Lte. RBRHBCEE LEHEZ= = —7 VO
RS, 400~140° (= — ¥ 90°) TH b, INC 113
TRAMHERD, WhIIESES 2O R ERh
.

29, JKRTBBAORE AR

KEFER, MEEEE, K fr0LK B, go4
B . REH)
NERIBOEV « IERY » »— ¥, BIMERERE
BORESRBEELTWAEELBRTWS. Zohb
BOEHEZF TR EREZRMARS, Lk, HEW
B, » - ABEEBREABERD Y, BRIBRESC
BIRT AL ELLRT WA, /IEERIMVIVIZED BTEX
BAERDS, &dEREGEED LERVGEHEZT T
B EnD, BRENESRIBOCIE U BT,
TEDRES YIEMEE LN LET O 5 WREES
R,
BEEHFIBCH UTH AR, RERSHORE
PRTEEEMROFEERE L. 5 § vIES
b, v vz VKRBT * 2 28T, BRH55 cm 2k
BRIFATFEF 60 BEHE 45° 5 VAL FT7 b2
ZVvEBRELT, SVFAFNT7 P REREER I
7o,

A L7c31E o TR S 1208 o Ml CHEE RS
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M, HREREOIEE Y L.

B, BHATRGOHM, THETETREOR,
YRR bR, EHE, THETEE, 180 0BE LT
LC\Wie, Bz vOBBREE XN X ¥ 5
&, IBEOEROFEILEIM L. =D X 5 inBIEK
HRREBEEEOREM ML TR ), HEXESH
WIS Crefifan 54m & —8 LT,

30. HEEEHRORIHEA DTN R AR ORITIEE)
HRE D [EI1E & iRl

BFE #® I ¥ B B GLREX, o4
)

R 2B TER R X R BT A A SRR R
DEZE I DENEN, kv 7 & — VBT AR
WIPHE L R AR A L. BEFHi%e6~8
BT EE_EH BB A LB SRR
Bl B+ 2o EBEfc HRP 2EAR, §
TSR R E BN HRP M #0253 81 | &
o, BIENEGOBRARE X 5 MRTREFEZRZ I
7o, Bk 2 OARIZEN R X ORI S i
HAEEAEE L, HRTBHTOHERER E Thic
Ff Li- € S+ BB ATy, B0 EiES v R
$ L., Y& BREOHERIL* 2 0 BRTEF
B LT\, AF v & A FIioBBCh 5 H1TEE)
Fd BB BN O BB ST IR Uich » e
R % BECE ST 5 EEEEC B\ T,
TEEY & R Uic A & — ATl B HEE) A B S h, I
AR X B RIEOEBIS RO RERE D i, 2h
CRIRO MR PR RO TR LR T 5 7, I
¥ L OGP RME = o — » VIEBICE JIE T A K
B, ANHABOMEYF~N. KBERRe X b
Bt = o — v VIEBIXHH S h s b0 L BB IR
HOBRH .

31, fugh & BHRIRAREE & ORI
FAR W, WHEHE BEF B BER BE(GLKEE
K, BT . )

%2 R#EERE (C~Cy) DIRHE RS FEE
THEREM = 2 — v VIXT H BRI b O T
BeRERIT OV THRIT Ui, BiE CREERE O T4 586,

w ® 39

W I & O IREE S b O Ttk BRI 2
WS Lie. SENEE|EEE, MBIEHIORRE
(RN 2B oEfRICOWTHRN .

FRZITF v 7 & - VERKRE T RN R =28
Vv, BRERGEE ARG L. 2 TSEMIERERY L
WA L, SRS & MM 5 EER R
22— R VORREGLEREG L. D X¥CBEz
BNEBERA L, HNESHB(200Hz, 10~50¢A)
BNt REBBEOKHEEY (p4~p8) KHMT S
IALOFIBC & BHEEME = o — v VRSB OB
fRHREE & D mC s Ihs o L b b »
To. RERERL, TRERRR . L ORBCra iz R
1A BT BB RN EE S h.

32, SHEEBETROTREEEHCRIZTHE

ks ¥, BF #, B ¥ WLBREX, 24
)

BHEERENR (High Frequency Ventilation,
HFV) R Hif 25 B 3o L hAmbh T b,
ABFFCLL, Z OWRERIMEID 2 H = X AR LT
% HIT, HFV o HEMEETIICE XIS THELH
N, ERIX, BREBETO X 22V, BT AR
BBELSERNEDHEEE =8 —Db LT, GHOK
fRthe, SR EMRELER L, TORMESELIE
SHIPEBIC X EHEE Ui, REMREIL S OB
ST CH4 L, fid slowly adapting stretch recep-
tor (SAR) DB RENEEIHFEE Lic. ¥z, o
IR EEEE = % — T 5D EMOEM= = — =
VH (VRG) O = —vr VRELHNEE CRE L
7. HFV i3, S%UBTE, EFHAY—»—%IE
R ORIEROH N TRE LTl BRFRT
7Hz © HFV %775 & REREMIEEL L
Sich’, ERMRERL, v —-705E N EN1L2
cm HO %> 2.5 @R & ot ¥, HFV iR X
b, D VRG O = o — v iEE) S BIRFHE & Rk
DOE{LER U, REMEWE, HFV © X 28%
O E IETHRIER L. o SAR OFEE)
i, HFV kX o CipnL, %7, HFV R X»58EN
FELRe—8% Uicitadm L.
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32 & B H P XS

B B HEEFI604E105148 9 : 00~18: 00
= 105158 9:00~17: 00

% T RHEAFEENE SHRE
Y FIANERFRFENEREHE

1. REHNBICHTIEELES v FOOOHHORRE
oL

WA B, EdEx FE R (Bak=zr=—H,
)

EEMTIL, 40~443% X UH400~500 R0 2 BED
ARE=F5 g bEAWE. YUVE VBB WERVY T X
— A TREL, MoMCHER TR L, BHLLO
LD L VERGEMTYER L, TOREHIEEOE
RBELEFA~. 0.053 Y BIEOEHE T, 05k X
U 5Hz TOLDH~DOHHEXRWL, PBERE L,
BABEOBMNIBOND 2HEOEICHEELL.
BRB T 5B RMGEALL, Bk 2 HEOFEHT
HBM, SHz TREFFEHET 5 &, 2EOHH
BRERHELD &2 —viRbRE. BTy b
T, FIEHET 5 EBAIEAKEAEEAL, 105
Bz r— 101104 OEXR L. £S5y
PCRFCRBERSBCES L, 250#Ta v iR
—ADHIYDOEEECE L. BADEY—271EL
g, PUEEEAYRTIOLHk L, BE
BHCROhABIBE X DXBMTIEh T

2, TRIh, Fr oMK E R OB RAAREIC DT

. B, WTHE, KEGH, TEEE, $IUE
2, /MR (FaEX, F48)

FEOEGHR I REE - BT 10, [«
DHENRBBD, WThIEPBELTEL, FREEZ,
BEHEEFLT (AR, DEORERXRS. EHET
NEAOBER T COARE TV ik MRy 0
BRETEV, HHWIRESRE (RThENzh) %17
£, TOBOMEERR (y— 3 A& -8 X0y —
TS5 7R LB) B IVRRERRE S 5 IRFE
BYEEL, HEBELBEROHERE OHEEYHES
Lic. WIFhOFETYh, PHERCERRCE LW
BEREEH Y & L. ()1 AOBSHETRER &
Wy XD, PIEEER (Ts) P& K 104C, F5
3.56+1.19C(SE)YD EFZ/RL, BR Mtk b,
HKR72C, FH4631069COETHR L. Fidl

Bl lZ0ERETE, BR M, - X VERK
43COETERLICH, MOITEORERE Tid
Tst O THTHoT. (0) 1 HOBHE T,
JEThl: Tot O LR IIHAS8CFH5.58+1.21C T, ¥
D Tst DIE TIXHKT.0C, F#H5.02+054CTH
ot BOL0L T, I X » T Ter DENEL
{Tewte. INEhRE, IREOWIBILFED Lichs, FEFE
FOEBNT—ERT, KEROESH M EE) % [k
T5EHEEI NI

3. RYE—ANBERFEHCHTITNLERDME
=]

PERE M, KRRE:, RREBEM (BK, BED,
PEREEE)

A FRPREERBEL LTabh T w5 2,
Ferreira (35 » b OBBRIGEIRE LERT XD
KBECLEREAEZETHERE LTS, 4L
AR IBESEBRD VATHEN, HEERAVE
EXRBEHOESHR LD DO THETS. EB
BHREETO4 X XY L eE3- ERERE AR
RV, 457 4 ViR R L DERHRE LD
BESZRBDOEDOTHBERY T — X AZEBRNLLOD
B—¥ii3fH==, VREFBB S HHLL 2
F-BlE ik Krebs I 5 L, FIB3 Krebs %
ARG L BHRTHHE TR T

EAb R 1I~100 M #E© X h BRI - T AR
o=, MIRERYHE L. AREREYETHS
75 0% = vEETERWThE AL XENC X DK
BESHEM LIRS hotctt, & FiTix 400 M &
WOBEEYAGWTLEMORShWHld b i,
L LHH RS LI oo de. ZDELE R
ODHBIITSoxF=vRTw RIS vy E, &hn
2B T AREEE VT A CThote. %
o, WERORIED FEMESE { 3L tachyphylaxis
OFEXRE L. Uk, bhvbhox e }ERRH
BE LA ERERC S VLTI Ve X IREBES
BREMHET, TLAREIRLLOTH .
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4. b MOBIURIRS &SRB AIRIES)

HEE W, BN 8 BEEH, K8 8 (&KX
BER, $£6)

P RERENL, BB R s M
MR TW3BA, b b CIOEENENIERIEE
AERIRTwin, R TIE, BNRMEER

DFRREIERD SN HFEICIE CTED XS5 IE .

LT 22BN TSENT, v b OFRRARS
ByREEAE L, B LI.

BREBIEERBTARES L L L. SRR
BN, EMER Llum, f vE—F VA S~EMQ D
&V I AT VIINEB R ERE, B EE E ok
BEMRcHALCEHRL, RAE, &Lk AR
DERARTHEREC X v iRg L. HRRE
Bt 1 R0 = & b BT X0 100034 h 02
— A P REFE UCERNCENT Lie. BB, B0
FEERE L, MEAMRLCR K8 J1 010, 30k LT
45% DRI 2 SRR S e,

REBEDFH S — A L FEHE B 12 13.6 bursts/min
Th iz, 10, 30, 5YOGIGE T EhEh17.2,
20.4, 32.2 bursts/min KB L. #7z, B ©
100 D34 b DS — A+ RS BT, 203 THT e
A, 10, 30, 5% DHHHET, Th £ h253, 274,
36. 9B L.

PO, HREMROEEMIIHEEN
MFRFECHEm L, ULarb I EDOBImC B
5 ENFER IR

5. RATESHT 1 —L FEBICES7 RLF YUY

HHRFOHRE

WA B, RBKRT, KEEY BNk B 2
HBE)

RFBEEI7 4 — v VRIBOC X 5 45 W PRI s
# A\, a-3 XUt f-agonist, antangonist wHE Uiz
EEo, saline % I\ jc control & O BRI 2477
Vs, HREMES A Vo3 AD cholinergic 7x 4 W R
B-IBoEE e RiFT adrenergic mechanism % #%2
L.

a—-agonist (phenylephrine) 1%, PR ERC L T
control #(608.3+35.3.1 pA) it X —187.5+324.5 pA
DIET, FIBARTR CT16+2486% DA %A,
B3 B IR iR R L AT BB RR L.
a-antagonist (phentlamin) (3EZEIHIER 25 Ui,
B-agonist (isoproterenol) XHEIAREEZIRD L

hichoteh’, BEOEEEEENE BARTREDOHE
MERDB—F, TORFz— ik, hEEORT
B 2 RIBGAE O K Ein (@R R L o, f-anta-
gonist (propranolol) i FIMBAMEINE % X O HARIT
BoOWY, PEEORTRCHN LTS, MENHZ L
5 HERED bhis. ZORF- & — vOLE ki,
B-TERCBL b, p-D RB~ D FE ¥ 1o i3
Quinton DHHEIL X % & Z ADBBESWERML, B
WIC B 2 MEEM S B2 bhbond Lh i
M, COZERSROBRNYETIEIATH D ¥
ER

6. SEOEMERECYELEOMEETL &2
)

WK, B B BAARK EZ E &KX
BEH, 5
BEOEFEBERATERA2~4KH < BT
L, 75 vEBIIRTIER, 3 EENDRHRLLOR
EBAMEO 1 EHHE, DREE BN
5L, DRSS 1 ERHEORS 2K
& IeBH LR, BRRESOVEBELRTE
L& LT« EHE L, EB, RtEE0oBard
Ao 1 EmEE, OHEHEDETIRE I L T
v, $Ek, F0 2 H=XAE UCHEME, OFLE
SZRBOBRTHEL, BEMEROREMEL, KR
T X BUIHAOEENHEIL ENEL DR TE
R A TIRDEER MR (VET) &0%% (HR) &
DRI WADHEBIN A 5. & ZANEMEEE T
VET OENE L PNEL b, ¥roMBER &b
h % (Weissler, 1961). # = T4E, BLUREREY &
Ir FEREEA O BEERE 3 Lt ouT, HHic 6,000 m(0.47
ATA) Y o EEERRARRKO VET/HR ik
H U723, 6,000m BT & ORI 280 lah - 1.
BE L RMEHE O BEIIRM TR A DB EL T4
AR B T WD ed ERENRSE. LR TER, &
BEECTHEED 1 mHHE, LRABEET, &
BEOLH~DEBHFET L 5 Wik i E
zbhs.

1. HEY N OMATENCK S R THERFE O
R

%E}_‘EB: 'J\IJ-IMIE*: ?’:’ﬂﬁ%*, ﬁﬁﬁﬁ’ jCﬁ
(RN, BRMERN - K, B, S4B

K A OBRIR T2 B LIETE ~ OB R 25
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NIEROFFRIEL, WThIEARAEBEY HWVWTH
D, FHRBRENEIRTWEY. FZ2Thhbh
i, MBREELZAG, EHETORET 2 7Y A0H
KT+ RHEMCESHR L, ToBHELHAL. B
SHiEE LT, £ 0.5ms ORMERE VA% 50
Hz C258HEL . TBHRERETATE=24—-1
BPT Lic. B, TAfEs L O A% % 15~
100 2A THIBT B &, BV A RFRfoTECECE
LH L. OB, EEEN0.4~1.98 (Fi 0.78)
THBEIE LI L, BRENILIOTHRLIE
SR L VERIALLDOEELBRS. ¥, &
DB, EXNRORFPERECH LUIEZ bigh
Sl &b, EBRHEROFIBIC L 28 2D
HRTIRRL, EAND “~=.7ra2vE 7 }" Th
BEEZ RS, PIBEY 150~500 A i B 5 &, 4+
HE - FARMABS SCERUZROFIR T, Bk “~=
2TNaAVEI L REWTHERDEHRE “~v v
A VI BTl otn. D EOKERE, LRSI Y
NOUTEORR{BENRELECLTCWB %
RET 5.

8. RIADFAEEHLEES = —0 V(T B8
S ROFIHMSHE

B OfE*, ®BE®I, B E£(ZEX B, #=
£ < PRE)

BB (Acc)E B = - — » ViCHT B HE4R
EEBROYBEEYTRBIDH, V7% — LB 2
*AWTHTFE(PCG), WaE, KBM(CP)%Z+h%
hESPBRLUCE2HHPD Acc =a—w vitE Ui
YF S ABMESH L. KA CP FIR CELE3HeE
2.2+0.5msec(N=61)0> EPSPs »34: U, A%fi(N=
8)Ci3 IPSPs(5.1+1.8 msec) 3% btz K PCG
FBOB AL EPSP,(2.7+0.5msec, N=39) & IPSPs
(42+05msec, N=4) 34 U, 27D Acc = o —
B VREWT, RA#ERORIRT & U i EPSP,
DEBERFE CEER Y VRO EEEYHETS
& 26~83m/sec DFHIZDH b fast FEARRMARTIC K
THEEZBRL. AEERC XD Acc =a—Rr VY I©
BLETOYF 7 ABERTAS & 0.97~2.0 msec T
Y, FKARBERPETAcc =2 —r vk U
EPSPs 132 v 7 ARKIC L % LB/ Ihi. FH
RGBT Acc = —r VR B v 5+ 7 A M
EPSPs (1.0:£0.2 msec, N=24) A\ 1, $BiEaasas =
2 — B YRNTAREENEL Dhiehs, STy

BCHEHNDONE= 2 —r VTV F TARNTHES
PEETELD oI X HIFARIOHERD B S A
HoBE L ITSEBEOEEN A ENHBA L.

8. SEMERARES v FOKAAFI-NLTIY
& BliE h TEFHEAL

BHREEZ, BRBE ERFZRREBEXR B, £
)

BmMERRRES » b (SHRL e F OKRBMEIE
EOEFAEHE LT, BEEOCHRCEETH
5.

SHR OEMERIEITAER 4B T 1R DdHNT,
g E I EBMFER S, CORRED 1oeh 7=
=7 3 V(CA)YDBEENE L b 5.

SHR nf4py CA % HPLC HEIECHIEL, HBia
DEBET/ r=%7 ) v (NE) EHFEN, WEHS
v PO WKY X h{EfERR LA LirL, 1BHER
DAVEFYvZREbe FcERh &8 SHR ORE
IAro NE 813 WKY L 2Zi3ich -7

—J5 SKinner £§C® Schedule controlled beha-
vior ‘G SHR 2@\ KIiHE %/~ L, %7 Running-
wheel behavior T3 o, + D HRSLHETT O HEERT
BAHELIE Z A, SHR: WKY @ 2 25 o EEE
AR,

LA k@ Behavior OF{kiz T v FABESRICEED
e, SHREFBEETH Y, HEHHEOBERR L
bDEELZLRD.

%Z LTI NE BOETH, BIED & b3TEE
MBS YR LI & L OBIEEIEE S h.

10, KT 1 RESRESICX T D glutamate &
L U* GABA ofpE
RE—BE, KU

BX, B—4EE)

h = VOERBEBIIR E X EBIR» DEYEEAL,

1 REERERENCA T 5 R BE Lic. BOMETR
D HHHEFAHDO TEFED 5 b, EEBREIEE
#(60~250Hz)DROMEA v A S B 1L, 50mM
glutamate(glu) DEAR X H BEEC F A L 7= (9/20
). L UHBROE e B I 25048 #E (150~1,000
Hz)Tit, glu BEADZRIZR b ds - 7= (11/206).
F el fo W EEFLED 37 #E (1,700~
2,000Hz) 6 Blicis\~Th glu e X 5 IMEIRIR 1% 7ops
otz Glu ORI, YA 2750 vBECLDE

%, ARAEX, 28ES @R
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Ed L EEE L. IbR, 8RB oML
TOEED DTN L b, BE LT HOHER
LA ELEHE (110~T700 Hz) DX Tic 38\ C glu @
MESETR ORI d . DEOKERMD, glu
LB, FIRERER AT AR ORI Y,
FDOEKHPTACh 5T S DEELBRS. glu
CX A VA AEENEMT 561 Rohich, &
B 7o BEINTIL 78 D5 o T Glu & [f4&& o 50 mM GABA
DEATIL, EEAE « HERAEE de, RbEA
VAN ABECE R ot LR - THEREERIT
KT 2HEEME « 1 RBEARER O R E R GABA R
glu AEAET B ATREMII/ N E VW& E L b .

1. LTy FOBHICHTIHEEMABRICRIZY
#EpI Ca®* WE SR LU pH ORE

SAFER, BB, AR E (GREYD)

EAE, PODEE 2T ¥ — CNEL, BEEL
Fo LGB R b 2 B B2 E L T—x
it ot i, = Oxo—F O MiE 2 EBAE
EL, fFoMAoEmELERMCEEL TS v
v b2V F 7 Z Vv AREE L. MIENKS XLOEE
B OB L ER Cs aspartate &3 % L FHEY
WhaBRLEbDd My, BEEEERTY
AR 2 bR IcBIITFA £ gap junction AL
THh5. ®zie, A v7y bavEyx /AL gap
junction ® a2 v &7 2 v A (G]) HRTEEZ b
Gj (3B o e BAR M PR RR ER 2R S Te o
.

[ g Lo MR O ISR R ERRC & v T4
WEhsDT, BaD Ca?* BE([Ca®*]1)3 X PH
(pHi) DR CREER L, chbd G BRkigd
B st L. Gj 1k pCa=7.0~6.0, pHi=6.5~5.4
OEET, thbDETIEME- TREKE 2B
L, FOBEITFHHTH - 7. pPKea 116.6, pKu 11
6.175 o fo. THEDEELSHE, S, EEHEE T
35 Gj oFicin [Ca*]s OFA X hRERE
ElERRI-LTWBZ EHRRBEIhi.

12 5y MER F—/<3 > (DA) {0 RBIREAD
BiEEEDOHRR

IR, BESN, MFRE (BLEEX, E,
o)

6-OHDA D#ETAR X b —HIEEREE DA K
R LT » P ORBEURRBC T DA fiig %

BHEL, TORELEHEEMet-7 v 7 = % 3 VE
S onREE) TR YALTORRELE
t-. 73 DA #ifar, tyrosine hydroxylase Hifkicxt
THEMRGEVAZ L. 1) BEBRI14~16H
O DA Hi I3 BHEEREN XL, EBEELRELL
7%, 18~20F & DA filar 2358 < , EHEEr
WE Lot 2) BEAESKERCLSLE, HE
D EF, BHEBAL» O OB Sk T, &
B 10 ITFAHYTH-. 3) BREEHEOF
RFA~OBEL b, Al (INEEER) ~BH
L7#h, DA filaopE (REMRE, #iksio
ok, BR) BRTH -

Pk, B DARORER XOEREEOHEIC
i, AR B, BHEAER, BETUAEE T LR
B i L.

13, EEBHETICRITS LPS EHEBOLDAE
RIREAE

AXES (LREKX, B4

bbb hIIEBER T C, LPS #5-4% 5# & IR
DiEE 2ENE (BE I E GG RRE) 1 2ERE
LRELDCEBCLEATHOR, $520ME 54
BE (552 ERERE caEBEOELIRALK
W ERBELME L. Ticbhb LPS e X b 4R
s 29 RBRR > ERAYZY, AREAS
RGO B = 5.

LENL, %, PR IOERERT T, WERER
fE iz s LPS offAxti L, R Lo T, &
5 2 RBEECOWTORRLRLHRET 5.

JitE 1 LPS1 pg/kg #Ew0, LR, 3 ~ 415
B, BRI vEALEUSEESKERET LR X
o> TEHFBHETR, GRERLZET I HENER
fERRIE L.

R 1 1) LPS g L5 R0 & » 2 FARIERE
13, BEROMELEE LT AR IVERERT TR
HEERBD LR, —HHEBERT CE
BI{ET L.

2) EALE Y V¥ D55 X ANRBECKETHRE
BOBEDOHEITD bR -1

3) RBhD .5 B % ANIRBME & BE mEIRAERME
B & ofgciy, FRAMSTRC X 2RGHEES, »
BVCITBERDAOCERYERTHLERDAS 5.

14, FHHL DRI EEATE (SCG) & L T #HE
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(NG) #REMiND7 I /BBREARICRITTHREED
B O{GEER & 2 DRl SE

ZEEEA, SEML, xXH & (HEfdsX §E,
43)

Adrenergic neuron * 3 glia #ilg & 2570 5%
H SCG 7B cholinergic NG k #-rhik7 3 /ER
(a-aminoisobutyric acid, AIB) % & {7 A BHBR R T
37C, KB incubate 3% &, AIB i +hFho
FESAEBOCE b A Ehic. 1) #HH SCG B~
@ AIB Ht b ;A %3 norepinephrine(NA, 50 #M )%
THEEREE LA, ACh (1mM) REHTH- 7.
Z DR, BTN (axotomy) 1 8% O neu-
ron OEEH:E glia O KGR & /- Lic SCG TX
DICHEE L. NA 13 % % SCG DE#g%R 5% (Na, K-
ATPase)iE# 2 ZHCTE L. hbO NAR IS
FEDRERDFIL, T o, FEHiH(prazosin, 10 pM)
OFEMTE MBS hic. Tibb, NALSCG A
neuron X hdir L5 glia fIfAlE a, XBGEHEEZN LT
Na, K-ATPase OFEM L5 &R L, ThE®BEL
W7 3 I EBRERVBEINIBIEXN R IR
2) —77 NG py~o AIB #6%i3 ACh JRiNTILEEL
7o, ZOBMESOL 5 1 o0 i % £, Ca,
Mg-ATPase OEHALLA YT L TCRED LI, DX
51, NA ® ACh 1v > 7 AGEWELE LTORE
DEMC, ThEh SCG Py glia » 5 Wik NG
cholinergic neuron gl L CHIRRISEhC LA In ke
HRBEE OB Y ALRFRE, BEHXEROERE
EEREBUBBCREL TV SAEE B RS
hi-.

15, TEHSELERHIC LIHLRHOFR

kR, FTINER, AR, AEME, #o
e (BHEX, F-47)

F » PR D REEHAR, AFREROCEE
DIERHB A5 2 BB, o OmRE CRIXE
Zh. FOHATET - T, BES BREBOME
SUHREOHEB Y BB RO RRN s RAFED LF
2RT. HADBRIIS VS vy v v OSuMENGR
IhitnwZ EhD, TDXS=a—wIFFTb
YVHIEELLRTWA, bhbhily vz VER
ToOFBAMT » BT, FF¥ v viifanRkk
EEBERE L, HAELoRRMER Kk 7311.1411.08
SORRTRIADOYEHE L. TOHERNCEZ 3
REERKOBIT, TERMEKRER L A[F 0.5msec,

1mA, 50 Hz O#|#% 25~300 2 v APz tcd &5,
EHLDPC R LCRHARBR IS L
FRWE L ZOKIGI, HBOMI%E, £H3h
oA > b v VIR OMITIE BT 5 B TR
LTd, LELIEHERX h . ¥i, constant colli-
sion test #1043 LA B o384, BRI kOB
DHEENEIN Lic. FAFE X3 RAFO 7o Ik BB
T, AROREENL LBARE, CORIGRBRE
nighotc. B EDERMNL, ABELLORLMEA v
AAAEHEER LT, AR RET o8
KFRTEGEERASC Licb o TWwb 2 LARE
Ihi.

16, &R v MERREOIEA Na DflE
WETHE, HEBE B B BEIEARY, BA
B (LB, 5F4E - FFEXA, 48 . Jbk,
BER, 43

R K « BERE & EERCES UK %
775, KGWORRBEME R SEREH~D 1 4 v
BRECHESBBEREEL DR Tn%, BESWEEO M
faA Na 1 4+ vOBRBEHEL T B0, S
v METRICKBELEY 7 bE % F W #Na-NMR
T X b A Na 1 vORIELZfTic-7. Ty b
SR T % Krebs #(100% O, £, pH 7.4) T
(5m/5reg WER) LoofFE 10mm ORKIERIER
Lfc. AKEE#ibsy 7 v# & L ¢, Dysprosiumtrie-
thylenetetramine-N, N, N’, N”, N, N'”~hexaacetic
acid(Dy(TTHA)3-)% A\ 7z. 10mM Dy (TTHA) &
fn Krebs ¥ CEEW UA-MERAR T 13, 4 ppm /IS
Na, Oppm 12 #fifaP§ Na OB BATD b, 7x
Fra Y v 107M #E5 X A 5WHIBC # B P Na
33N L3045 0 S WHIB PR E L 003, Rk xR
75 & TR EHIERD VAR R ST U
Boc & b BB O Na BRI ITE LARA~ Na 33
WAL, BRECEENA~ Na 2L, FOEL
LTRERIE CKGURTiebh s L vwbhTnb
2%, S[E, SWREC X 5P~ Na A LERE
BT 5 EMTE

17 T Ey MEBRICK(TB NaKEKY oz
L E-HERES

B B, EWEs, SRR B B, g4
)

EVEy FEBEBHERCEWT, NaK #v S
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DfFME R LORRLVEIRLBRA~DKREE th & 55 X
fr. BRI, 7Y 2—=5 vRBEB LERERYH, 4
o CafE%w 01mM LTS U CiRREE T
Teote. MMEPKEE(pmol/s BEER ; 5~ 8 flOF
BE. TR 13, EEOERTIZ644THBH,
7Y a—rUBBEATIE, Sra—xk Ca g
TWEHRT, 205 - TR Y, SHIRASHEKEE
w5 &, 2TERDTH. o T=k1¥—HEY
S CKERE 2T - TH KSR 205 ©
BT LMEE L\, FAaa—REkizfe Fua
* VERER (BHB) %5 % 1-BFiCi3, ZhEh, 18.0%
10427 B, S —ABEETCOKEREDHE
CIIBENERINGE A EELeT, LBEeRI8R
HERALTOMENS 0.7 pmol/min/g & + F 7 5.
BHB M EH DB EWIIMBEINEED % 0.1 pmol/min/
gRTHEMTS. ChbDORIGIR10pM DY 731 v
E2 5 EWERTE. WThoEBEORA L KBS
TS ATP AR (=HEZE) © L 5F 1306 gmol/
min/g LEE I, ChhbEREH205HEOKEE
DEEIL 24 pmol/g EFHIRB. hbORERIL,
IravEFY) TEREPERCEVCRBE S - Th, #
WSRO F B X b 880 ATP % Na-
KRR THZ EERLTWA,

18, BLHAADOPR KS A JICRIFTREEAE
TREMEOHE

BEERTF (&RK, #F, ##)

BIbzBRAZ, Bobirheikg £ 512
9« BIRATERAIES LORELIORE v Ang
IHABENVSAEB B 5. RER,
2080 7013308 D B & b 2 T s R TR EENE
(—®Eo Miiller test)) ¥ 7= 3fMEEEHE (—&D Val-
salva test)% 1 EfTis\, BSRAIERRBOKX E X%
Eirbk, BILZFORRES A TOREINED
IO RET 20 RH~ e B DL EREIRAMLT
ﬁﬁ: s,

BRI LLAiOEAMREE L, Bz b RTHEER
B o 7D Paco, EXRRBIEE OEY B b4k
DILERPRFIBOIEE L L, R TRE -
BWREOKE X (V1) ERBEEDEREC bih
DR NS4 TOMHREE Lic. B2 bihEbEfEs
Tl WBE L LT, BREBFIEC oD
R F 74 Y OB (FHESE L 27+ 8%, n=7)%
bch Licds, REBEXEEOHEL L6 &tk

» & 45

ot REBEIEC X AR NS 14 Yo, ThE
HERERAR O timing 3 X ONEBIMOIBETHS Ti/
Trot 8L Ve/T1 OB LB DTH o7,

9. BFREFRZICLDIERBESES RHH

LHE, BER—E* (KX, B, #2458 « KR
mA, I, &4%*)

T HIERFICAE T 2 DO SIET BRI
KB 21~24 Generation(LAF Gn. &) EF 1 ick
MBS BEREHA L, FREREC X hEEHRY
Kot OB BRHEOKHEIRTIHERE L
T Navier-Stokes HFERZA, & h b ARERYE
TIREEM LB RD I, KIias 1 ek E
48T, ZABBIIE, EEx vETELTE
Lo, BEERAHE LTRSHO 2B, Ao
TRE > —CHECEE Lic. R, RSEENKR
BEELY IFKECEBHECHS 21~24Gn. T X %
b, HAGACKIE DO IERFFRC RIS Uiz inhomo-
geneity B & Edbir ok, WESTIIEIN
R EA s DIEFAENIEE T By, K& LT3
32, DFIRADKESEFBTHED S 5 —TD 5k
AL DEED 2HANOWHKRDOICFEShLZ L
Diboinofe. ECRMHEE & IRBORBES S L 7519
Gn. JEE5CTOHEANERESAO inhomogeneity 1=
ROBPETHEEL OIS, LI Lk
17~24Gn. K= 5 A C, 1R ELPICILEE S
e\ ¥ /edoB, stratified inhomogeneity 23fEZET %
ZEERFAFOHETR LY, BHEBEESCL VA
Bz regional inhomogeneity 23495 = & AURIE X
ko) T alveolar plateau D HEL %34 B 3~ 2 me-
chanism t &% bh 5.

20, 9 B LT EMANATIPLTIVOAS
[CREY 2 RpEE

RH—E, EHE— S8EH B
B, 43 « TP

DYAAMDT I TAT v (BMA) 355745 V|
(pH8.6) THEEIN L\ & 5FP SH, S-S FBRIE
(N-A 2H#AL) 24770 5 23, 25" C AN OHEE L 5.7 %
10-5(secl), AN |3 6.4x10"5(sec ) THhHB. L= 5
M 01MKCl iz rh£h 2.53%X1078, 2.50 X 1075
ENBOBZBREL 8B, Tihobbf+ VEREDRED
CHEWHBMSMOMEFREL®E v, S TREOE
ERHEAL, NEXREEE v »T N-A Bz

(R X,
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ZHERbhE FHTFHE ICBA A VAR
HPLC TRDA-AZLE NEI DD Hhi31.08TH - 1o
BEELLA-AZlD CD spectrum 2 b3k a-Helix &
BN~ 8 WA L, N-F BB R i
w7z, Ffe pD5.23 To 360 MHz H NMR spectrum
1T His @ signal wZ{th» % b, Lys © e-proton |1 F
R E by - fo. Aromatic region 235 methyl & L ¢
Lys ~OREEFRE (Tis)iz pD4.09 TEh £ h
1.05(sec), 1.00(sec), pD 5.23 T 1.03, 1.37Ch h 5F
AEEFTS0 - (BHEOHEM) < Eibhote. L
Jei o TAZRE Molten-globule state &5 5.

LhAARTETAT S v (HMA) (3% 8 &8 6
(pH5.0) TZ A & 54 v (A16/GSH=1/0.5) Dtz
I ATA4& U, pH86 TIXAEINIZL A ENER
5. LiciioT HMA oN#x BMA oNFl X v &
ETHBN, 414 vEEOKELZTELL, HED
Ca?* 13 AN ZZE L {BET 5.

21, Y ABRETEMIZF = 2 — 0 v IEEHICHTD
R#kERETAH R

BHEER, MFRE (BILEEK, B, HF48)
FABERTHIMUE (LHA) Wiz gpr Rick &72
FRaEWERER Uik EETHRENCIEET S = 2 —
v YREET B —7, RG—HRTHERLERT
BORTREERBEUYELLTWLZ EBRRBEh
Twb., ARGk LHA OBAEE = - —» Vi X
TAHREOHEYRNLAMT, A+ <F Vg
BIFHEEIS, v —15 Ui ORI 3 #c
4, rRkEmR Ao RETEGEEY AT LHA =
2 — B VOIRERROLEIL % R LU TOMRY
B, BHIEAT VLA AL 7T D2EE (4, 11
mm¢ ; A, 0.7mmg) DREIC—-20CDT L =2 —
PR LT 7. Q55D LHA = . —» vOI&
BRHRLEN Ule. M4EAHEET, SR
IBEER L (2208, AYE XUEAYE R & &R
BUREER 226, ArRicl ERFRE LR
YERERD). 6 EOBIEILE, SEELETH-
f=. (Q21ED B RRBHVRMERITGEI X h &
Lz (12(8, (&, 98, ). GLifErgHe X b
EORFRELEMEN N A bhi. 20 5 b2{E
(91%)n EZEL, 6M@(213%) X AYBEEI = - —»
VTHY, 3EBY)VEIRHCREER L= 2 —
v Y Thotl. ERED= . —wv VIEH LTIRZEEN
oo fo.

& ¥ &

P ED#ERR, SKRTH=2—2 vOBEER LU
HEUBETIIRRGENBEE LT3 & & RRET 5.

22, BRHEOES Y MCH T 3HERE L Fer-
guson 5

Bo & AHME, B, BXEE EHE
K, B4 :
BRI (PN) 5 » b T, EROBBIIER
THBD, FERBEBELTRE, BEFOFETHRE
EBRHMBRTWA, ZDREAM PN X » T Fergu-
son KM EL, SpoA+ v by VHWMET
LictedThHhEBRTHDR PN T, PR
T 1. SRolidft+F st v vBER2S AL A7
7y THEL, 2. &%+ v VvEREHHBEELT
SWOBEMNIEZ N B0 ET/ . IHKE 3. EF
Sy PEHIAFV Y VMEYRELTPNS , &
FERRO GO BREL A DN DN EHE Lic. ZOEE
1. PN 7y M CHBDOBIEED AL NIHITIX, BFMH
BT BRE L T ol o b v v
ENEBECEN T, 2. PN 5, B\ T
B A+ Y b v v (2mU/min) % 2 ~ 4 RS
BIRME S LR, FEORMIES MRS h
b, PHBROBEIEHB I o 3. EHT v
MEHiAF Y Y VME 2ml 2S5 L. B
FIFTEACHIESh, SRR ERE Y FlEvE
EINTHBR L ENTERBRER L2, PN 5,
PEHANRBEZOBEIBEThH . UEDORERX
» Ferguson REDOHEEL PN 5 4 Mk bh b5
BEOFERO—HTHBH, bbb TilhWEE
bhs.

23, 71 T READE ORI

ARNER, KU B, REZR, E8EH @R
EX, #—4H)

# = A HEOHERAESCHER RO Y S
5. & ORLEREDIEE S FAERAERS 04
MESOROEREOHREBCRETH E 2 FH X
fo. BEOMERMED — Iz VIMHER Co 8 LER DO
BRETETS. B4 OFERORLMEEMHE(n=437)
D ERBEEX, MO iES R RO BELRIR (100
Hz, 400ms)ic X v, #IH1(33.4%) % 7o i3 {RHE(28.3%)
BT B, BHBEVEELLIRWHATH- 1 (38.3%).
T LRI RE R A DR ah - k. IEIRIE
B X ORIk # 200ms O B HERBE YL
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Cllz, VY Y FREOMIREES. (R RBIR
REESEHICHN LR TS EREI L. Mf%
R DM TR E BB BN R RERRIT X —FT
BERMEY > S ARBMNORBOB I Y EHETH - &
BTED. IHCRBE TR B0 KT E %
BREOMBAABAE L, Mic¥Er 2} 558k
BHROITHN LS D TH ok FhHEEILETA
BME (n=50) CI2EBE /o EL 1 fl, T2 EEARM
M 4BIRBINIL T TH ot = MITHTES A
RO BSHBCN LA EAE SRR/ 2
REREBEM Lrz bhicWkEEE—% L, BYS
& BURERR M Rl O S DM L AT A N E
DRI EELBRB.

24, BAIREESITRRIC L3RR TEMITF=
—AVIEEE LUTTEIER 0L

PRIERE, BEEFR, JIM £, HAE—, B
IE#R, MEFRE (BLEEX, £4mE)

7 v PRKTHAME (LHA) iz Zrva—2% 7
& LHA ££38~ D BP9 B Sl#k (ICSS) Bl 8 478),
BLIOFEFHBRILE TS = o — v vIEET 5.
AR TR NSRS EFHRT 5 ROEA T ORIAE
fERBLNETHANT, BEHHET (VTA) SX0
R (AM)I 7 = 2 f v (5 %, 1~3 pl) OIEEA
2TV, TIHRBNERS (lick) /783 YO LHA = o —
» VIRERRRCST AR LT VTAR T = 5
AVEEATSE, 1) HHH ICSS Db o lick 17
s Liehs, 72— = lick 58Sk L fe
ok 2) CoOfME LHA = . — = VBB E R
BHEOBWERNIBA L &b, TEMTESH
BADIEERHE L. L L7 A2 — A0 lick
DIEER, REC LD LHA HBSREA~DBEIT
Bl Lishole. —H, AMRFraq vEREATS
&, 1) Gz a —ADied o lick 7783 {2 -
LAchs, ICSS lick fTBIIEIR L e dvnte ) 2) =0
iR LHA = o — » ViRBI B R EHRE OBk
HHINE EDIT, Zr=—AFEFRRCH B IEE
L% Lichs, ICSS FEE MBI 2 g st L
fehote. BlEX b, LHA = 2 — v vOFEZEEIR
VIA % N THANC L W EBYFT 5 ENFBE
ha.

5. ERS v MERROET 3 E-E AN
KB : ¥P-NMR £ H(\T

N B, MR, BARAY, E
SFAEE LA, BE, £8Y

v MR EEEBRRO TS AREBE LTK .
14 vORBYEL TORXOWRCHVHh 5.
FHREIBEEHKICEEE A, SWEHEA~AD =3 1
FoPErERLLIOTH S, 5 P ETH X
Krebs % (HEPES pH 7.4, 100% O, TH#IF) T/
M (2my/5) L, SRCELEY LAY, &1
B Pi, 7'V 75 vk PCr, ATP /¢ V) DBjfe % 31P-
NMR % FH\BiF L. acetylcholine #¥ A inx % &
10"°M Tyt PCr 030~40% DA & Pi ©50~80%
DI B » 7o’ ATP 1310~20% A 8L & - 7o
10°M OB BERB TSI —EMT 55 R X
hEEHH S hic. = Ok PCr i33l#ic50%m 4 L
T BEEER AR LA, ATP 124805 520 0 iR
4 (30~40%) ®HEFIo. Fio Pidfy2fsciiimL
oo DEDORER. Wk (14vK) o#Einc >
Na/K ATPase O ¥EM:{biz % LC, Lohmann KGN
L PCr 2285 ATP 7% Na/K ATPase i ftf8 X 5.
—75, EIEERB T PCr & ATP OB) ¥ o Ric 75k
BRBR, CPK OERE—Th W EAFBEIhS &
Eh, EERE AChHB TR, ATP Ol B 085 &
Lohmann KGO TH 5 CPK ORIz energy #yE D
HEBENRERET D - LARB I h k.

BA (425,

26. FEEANE EREIC LD MERS)

ETFabf, Bl & (B, B, 4w

HPFFRETIZ, ThICHEETERE 1 R0KRES)
WRO M5 ERT L, oo 1 KD BBEEIR % —EET
8350 s MEARTER LTV, MEEEO
REBFEMP L. ST, NESEEY LR
SR TMERB 2% L, AIEARERIC L - TR
T 5P E OHREBR L.

ERGE D vy FOEBCA R ST CINEEE L
BiL, WELXBEAOC LR Lie. 2O/BE, Mo me
HEHL, TXTO vy COFEH?REI®2
EMTE.

R R, 1SBMHBoEN—%5L, ¥,
I WEIRDOEAMOE b Rtk L. £ fFE AT
EROGE LY FIIIED 572, Fhik, SEOSE
B, BMomEXEZEEAL TG Rdie, NEE
FDORKRSAMECES KT 2cnt Bbhs. S
1%, A EREC SO 3OHEENED bhin, WE
LRSS bt o, i, WED L
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AreftsT) v#F ARDOBINETHM L, BRI

BETHEIAEL, MKERBE > DFEETR
bhic. WERLRET3E, FHmMES EATB&
AEB L. WE, 25 mmHg ETEEY b D
WO D Eh -1

21, ENLEv MREERBSEICE 17 B isoprenaline
[CL2HMEWMRE Ba 14>
BEyi—, R, 225N, EHEE (X,
B, $£NF e B—5EY)

ENE , P OKEFRGTH L, isoprenaline (ISP)
13 B EZAEEN L THIEAD cAMP BEY ER 38,
Z MR L RT. IEF Krebs ¥§ic Ba(4.8 mM)
%0 % %o &l C carbachol (10 uM) 2{EFI X €5 &,
FAETHEMNL, BaeMr W LA L THBH,
ORI RT B ISP OmEsRIrE U 8Lko
-, verapamil(3 gM) 12 = h & DEEJICk Uit
FHEBRXY, T Ca DLEET BHED ISP Ot
BRI EERYE 2 b -7, Ba kil z i &b T
DRI HR T HiAELIE & B E & ¥ jo. adenylate
cyclase ¥ EEEMALS % forskolin(FSK) % f\ /-4
4, Ca DRFELT 5 4T verapamil 13 FSK Dy
EHRYETHRDIL, ML ISP LR L X 5 REEN
Aohi. SEKEEN 40mM o4&4c, PIA e
X vjufapy cAMP BE2RIE$5 &, CaFFETIC Ba
wiNx tcs, ISP 2 FSK i X 5 cAMP v<a0 1
AR LAMEAEASA LR DEOER 2L
Ba 13 iIfapic s\~ ISP 2 FSK iz £ 5 cAMP o -
AE» LM CORE, A& 2 21+ vous
B iaEo K& REDHEM (BSE) o & &iH
THWUEEREL bhi.

28, FFRBIAMICEHIT S o FREOHEERIRE

JFHESE, BAKE, TR ¥ (UEEX, 24
)

R IFBIR & PR b IR O B S22 Ok
D, MEOMATHRBIMECHEE L HoTWb. &
H, FERASCET AT 2 —AT 3 vEREDE
Pz o\, Peltier BARKMBM M2 v, A
By A bOBRERART., ERCIIR VT2 —1
FREE T OB AL A, FEIRS 5 Wi filk% 1 4
FIFA%E LB O FFBIRE, FINRE. FEAROER, [
PRIfUEE, FEIRE, FEKmEEOEcoWT,
XRRE, B ZAMBEMRE, o THREEWTE, o THKE

& ¥ &

MR O RE R TR o . WIRFRIC BT BT
SR (100413 m//min/100 g, mean+SE) (X
BIIREAZERS (84+12), MPRPAZENRF (85%11) Tho
BAEBET Lk, = OEFA B ZRGHER, a. ZEE
BRI ET - CThERLERIADRAEh -l Zh
CRN L o) ZEEBER 2T - e, FEIRE
B BEnFEoB TRHHIhAEE b, M
REEDOEE LM RDd b, —7, MIIREAZE
R BRI AR I L2, Z 0B EXE 6
MR CHERLEIIE Ut e, M EOBB L 0 T
D F oo ME RS D - Bl > I % reciprocal
T REIsHEC 12, myogenic FeTHEIEM D TIX T <,
PRI RIZ IV B, oy SEE LN T 5 HREMTIEE
BOFEENRB I i,

29, ERNFBITEHTS v PEMF=1 -0V DX
L7l

AR, FERT, BRESE, BEHIER, NF
RE (BUEEK, B, #o4H)
FEARSVIEEAR TS v tREND =2~
VEBREEL, AWK IOE MBS T A S K
(ICSS) HMEBTEICS T 5 IGEHRE X U
ST D\NT TN

B LIt 207 D = = — v VO, EEAUBE
Tk, BMTFES, AWS XU ECHBESEMCR LY
ABMNIEEL, FDIEE A ERREBIGERRLE.
—J, FERAEETIIN /3 ABEL, Rk m
Hrrt= o —r VABRERECTh- 7. ¥, &
B3 L O H OB O LSRR CHROoE{L R R T
LOREL, b, ChbORME FEEORED
AARER ST, Zhb=a—r VOEYRZHE
BRI E B, A5 v P EETETRCEERIEE
Bt = a—rvOmicit ACh OFEHE (7irY
V) OB I VIEENR T ry 730D DONHY,
HE LR R T = 2 —r VORRRIE, F—o83
VORETE (Avrv) ORGSR IVEEN T =,y
7ENBLDODB Dot UELD, Bikff=a—mrv
1, A9 VI EETBCERLARELYRE L LTE
D, ThbD=.—r V&R ACh XV F—-2
$ VEEANDES LTWa I EXNTRE I hi.

30. chfNR LR BE D DRER TEREAAIZICES £
TR R O%RE
EARER, REER FRX, B, H24AH)
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YU VKRBT OMEREMS » PBWT, Fb
7o b 1.8mm O#phF A4 7 HHT, BERTHEAM
B o bEAT M E I DEAT B
HeR AR YN L5 2T, iR LKAEDOESR,
HIBE X v S AR ERNRCER S h B ]G
YHREAFEC I VESL, HBEe R+ S5 L0F
B bERETRORKRD v 7 ANECET 5 HES
T ote. EIS4MED = 2 — v v BE LR EFIGIT,
hrh 4~20msec D3 IF—E LB 05Hz »
Pl BE L, 10Hz ORI LT BFOE BN
S5msec AAD, BL BBy F FRAARRELE L
B Tc256], BB 20~30 msec i fc - CIKEIRE
AT 5 2% Smsec M EOWEEOKXELBIEYE
fo, BV T AMRERIGEE L bR 214), HEO
BAT 4 4], R 20 msec it » THH RS 4
I HET D ENTER. By r Ak bUes
VS RO REIRIGA6BI %, BN 4 7 X B
B OZIRGINT & OBSETRE Lick = 5, JHAMK
BFOMIC X b, FLRKABED SEURR AR CE
PRIBEAZE % RO ZMBEEFE S T 5B Ti3264)
20003 % v S AMRIGERTORK L, HEAHISE
FogWhc X v, RESRMRKEYE > CETT5
B ci3206)h190) F CTHRBE Y F AR G 2 R L
7.

31, Heat-induced vasoconstriction : BFT.B#
£BICLDIENTE L PBIRLEEDRKD

SEEBE, MBI, PHEER. KIRER (&RX,
B, #—4H)

ARG, e P OFEFGRELEL 5 EHER T TO
FEmMERG 2B 5 B T kot. 35C—40%
(r.h) BT, BTFERE 6 AeRHEL, EE
KRBTt EA0H 5\ ROt E (FBF,
FABF) & &L (4AFV, AFAV) 2 HIE L, EEEE
(TS) kg . WDKER (Tw)%35C(CONT)
TI04THU LR R, 15 Tw 43C % TE 105
P 1 CEILTELEE, WEHl&HE L. FBF
12 Tw 37T~41CHRES & b ZEE TORE 4 SR
BRI, L #¥x CONT fEmE T 5 E5IR
R R Lic. Tw 39~40C TRELETLEE T B
L. Zhid, Bk E SHMEERT 5 TS LEH&
BIH AR L. Tw42~43°C ¢ FBF 13 CONT X b4
ek ¥ L L. FABF i Tw 36~43CIniR AR
B L, FBF TA& Ll MRS EE I Wik - T

w8 49

AFV 38R, 5 RO HHEe o CRMCHEMN
Lz Il 4FV 12 Tw 37~40C CHRBRIC L~%E
BRNEL, HERBIRIE B Sh ko 25, JFAV
TREZE IR - T

Ll EofERiz, AVA O % FHEIESRGERD ke
MBEh5 &, RENHEENED L, 8% 0 BEA
HANDOBIRA L IHE T BB = & 2RET 5.

32, X IEETHESEFVEHAEROLIBSEE LT*
FERERM 4R

REEER, WA, M
)

*F 2 ORI EHIEA A (area 5, 7)0 V BHEAM
fak, WRRIC X BTHEE S X O B Py HRP
R X p AESE L. LTOKR, 14ms X hEw
BRETIRET ARV EERE Y FO=a—ny (F=
2—=mrV) &, ThIVEVWEBRTILETSEWRE
EERXFO=2—w v (S=2.—rV)D2BRHD,
FRTh R HDHBENRB AR O b,
F = o — v vl ir AKX <, tap root dend-
drite %%, EuiiEPRERIC ST 55 (spine) 1B
(12~20/100 gm) TH Y, S = o — = YO FFIEL/D
&, Ltk Loz % (1656~195/100 pm) T
»5. '

PSR LR OF = o — s v TD
EPSP J64:381368%, S = . —wm v T3 43%, #K
VA-VL B3O F = » — v v o EPSP 432
94%, S=a—w vTIRBYE, WIFhiF=.—n
VORRBCREEYR L. ¥F =2 —r vt
4% VA-VL ¥ 50 EPSP DO 13 2.5
ms, S=.—w VTR DELFH 30ms T, WH
OHFCAEBENR L, HIEEAE VE 8 4 # i
13, BSEERURERMIC BB 2R B2 &N
B Ehi.

T @EHEX, F—4&

33, R#MEEDSDL, ESBABMELICI-LTBR
Eo#RICONT :

R B, BEET, XEgEEX (@&RK B, $—
)
ELRBIES 552 (ST), JE8 % 2 BgEL(NST)
BESBARMHNLIHIhB o EBMbRh%. Ln
L, ST, NST 3 ZEARBLSCLREAL, T Ol
DEZERGFOPECOWTHET. S0, HE
HREBWE(LPS) 2 AVWREKIGEFRL, ELLIAL
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3 Lic ST, NST 2B EZARS THH SR 5 0F1
DEBE L.

MO X =&y 7(380~450 g)30ME & Fi e TRIETR
24CF, 5upg/kg © LPS(E. coli) % ERB B HE
L, BRIMIR (Tar), BRHEE (Voo), B (H),
ST, BAIEHARE & Tar O (Tear—Tar), ME(BP),
LHE(HR) 285 L. (Tear—Tar )iz NST DigE L
%% fo. LPS ##54, Tar, Vog, H, ST, (Tsar-Tar)
BN RIS R Lic. BP i3—MH #  HR
BEREREL L. CSHERED% B phenyle-
phrine (20 pg/kg/min) 2 BIRAE S LAE IR L,
REHERIRIZEE Vo,, ST, (Tear-Ta: ) B EECEA
Lic. Tar 32O EFREH S, HimdZE bdile
Mot ZhBLLRBYHE T ERII AL S D
%, FESBIBEEDEZERMENLIAHIIhS E
BHRTEk.

M, Y EFEAHBEICEITBF MU ARY T
Y Rhq>DtER

FE K BRig— AERT, PFIEE, REA
2, BEBESE (@REX, F_4H)

vy FRSHAREER L CRNEAZRE&E L
MHE K e+ % & Nat-K* pump OELEAEE b
AROEHEMMAHE L LicRBe k3. ZLK'E
#BE5#i1z 11.4+0.4 mV (mean=+S. E. n=38) OB5H
BETS. FOR 02mM EBY Fa4 vEE T T
i1, CO@SEE 181+08mV(n=38) &K (p<
0.001) R X hic. = OBHEIE K BEC LD
EEINDN, Y Fh4 VOBRERT K BENS
WER{BEbhi. LHLRb #BWEHBEADY F
1 v OBHEERIEAIZ Rb OBEE{LR 1hb b
—EBTHole. B, VA vO o OEBREE
KEHETH- 7.

L AM, 6~20mM Cs ¥ AVIBFETIE, U F
A4 vEERIR T, TOBRSEBEREAIELA
3, b 1mM Ba, 5 mM 4-Amino-pyridine 7
TTh, 20V Fa4 vOFRHRBE Lot &
ZTC10%g/m TTX #fEH X ThBo/BIIHERAIh
¥, ¥122% X0 4mM Verapamil #fEAX # T b
BOBIIEEINIL T

BEXD, V ¥4 vD —30~—50mV TD Na-
K pump {EMREDBSBIERIEAE, pump ~DOEH
PR X5 X b3, K+ conductance DZEbx AT %
PDTHBEVL 5.

E 3

35, INENIRD B RMEXEICET S BEEM L DTS
FeRESayEZE

WERE, KME#k BN, B, H—4£H)
AERBIIRD B B R 2B L WOl
HErOHEL, BEXZRB CRAOBIRMRED bR
BEAIZETOWCHRE Lic. THRBEAREIR 7Y A+
F U ABEC X ) ABEERCTsTcE A, 4R
HRBIRAN O NEBIIR (BB 12, BEAO Y 4
) AREYERTAERERE LT, TFVvF Y viE
B EROSABEN Ehd TRV EAHB L,
BHREREANASEEIIROBREF I/ ~» 7 F Vv Y v
(1078~10~*M) izt L CHEKFHEOIMRIE 2R L
. TORIGIE, 7r75 2 r— 10TM RELE
LA BEERPELZITiah 1. ay, ap OB
LUHREHEY AT a ZREDY 724 S22\ T
BRI - TR, 1 2 EREIRE N O NEEIIRIC
3, @ o) IRENESCEEL, BREO/ AT T
VF Y VIER LTIRER a, 2%, EEBEERRS &
R o FREPMEET S ENRBIN. /ERX
b, 1 2AOBWEAREBRBIRCFEET 5 « ZEE X
B THHZEFEHIN TR Y, BELXRE TN
AOBIREICIL, BEMESHEE &\ - BN
EDORILHT, a SREDV T 24 7 &\ T EEER
B bEVH B 2 LB L.

36. H-NMR [ k30> ME7LTI VDI, ¥
JVIREE & FHESIA O K& © L itiise

ERE—, IE—FX* SHARERH, FH—KX B
BEE* BR%l, B 5 BeX B, g
B - BRE*  FEEPEP o SEPFY)

v M7 AT 3 v (BPA) it i kB D protease
MEFEL, pH3.8 Tix GIn-392 & Cys-435 Dfini:
R 1~ 2 ET 5l S h, BPA* Lpilh s &
Teh, O BPA* 138 ZLHL ETRBERIR 7 AT 1L B
(BPA*-Gel). ¥7-Z® protease %z Lic, R L
eV ANBT T AT v (BMA) 1312%ThH ¥
{LL 75 \» (pD 4.03). '"H-NMR (360 M Hz) % f \» T
BPA*-Gel( LV 4RAE), BMA (BIIRAR) O BEZRIRRH
(T, 2R AEFRER (T1s ) 2 JE L. /T, O BERTE
M X D RDAFER, Y AVRECRERRED 4~
6Lz Thot. T Tis DREER I, ¥R
BTHEAEOMUHE~D Tis LANDZTHhEIR B E
AT Thote. Tibdh, YAREBTREOEEES
LTWBABHEMLTWS Z EARE SR 3.
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5 o FIEENF, B4EFS JOBEEFASKEZHY, T,
T1s(7.13 ppm, 67 Hz o f, JBANC L 5B HE X b K~
DEFFALFERE) 2WEL, FHEAOKESLHRN
fo. T fEry, BEFIEEFOMN2E. BEFIES
&SR CEE R Lichs, Tis ik, BEF, BT
EHAEFEFRELE L K&l R L. v vl
TNT I VEERD V> VB LT Tis 28
WL 7B, 7 e — S ARACERFFEL 7 VIR
BE LT, BAF, EEFCRYAREE Y TH A
5.

31, *YR D D-7 A7 5= VREBRRHERE
FORBAICDINT

AEIED, ~EHR= @EX, &, e

-y ATRHEDOR OGN HKT ¢ /B, D-Phe ®
IRE RSO BERRLH LT %%, D-Phe &
s UHBRS AR T % C57BL/CrSlc = & (S-
taster) & % b fo i\~ BALB/cCrSlc = &
(non-S-taster) &, ZO%xH Fy, Fo =Y A%\,
Zh o D-Phe BRERSZ MOV THREMTHREH
EEFEONLEREL L, THFHCHRF L. o
WEE, WM F, 2rmivwhd S-taster 12, T,
93PL L 71PL A S—taster iz, 22PUAS non-S-taster {4348
Shi. ZOHH X v D-Phe BRERZMHITE &
BFR X > THE IR T A TTHEENRE SR, 32
WF, IEDRONLT /—F, 75457, YFEV,
TV, TAE DSBS EIRBN, Thbo
S-taster, non-S-taster O HEH X7 7" — F (S-taster,
36 ; non-S-tester, 2), 75y 7 (15; 1), vrEv(4;
1), 752 v (1,3, 7A€/ (15;5)THEAR LI
FEOSHILPBEE TR oo, & OF5E, D-Phe 53
MBS 5 RETIERERGETFLEHE L TS
D, EAREHE LOBERET, 6(F5Y V)LD
REILYG DEALFET 5D LEES .

38. 5v MEBEOHKREBREEEICRIZTHEL
[RRElOHR

PR (BMLEE e =—, £EE—H)

7 v P OKRMBEEEITEFCIIE & R S e
WOEETAH, BEEHCET LA L R BoR
i, BEROBOEBIROKEIIOF|EELTHSD. &£T
ERCEOERO—FILEEEHET 5 L, K4, WK
TN REE Ris\. 5 AlUBFR 2t
DT, B TEFRCREET S, KNEEDOBERE

w8 51

FIHRIE D D 3\, THMOREDL R 5 = ©5 HME
A, KMEECRRAZMZ EETd HTUTESLD
PEFEI, A£%O0, 5, 10, 14, 20K CHAEE
R E 0.8 mm D 5T 200 A, 20 sec DEME KBS
1Tl T, EE 04mm BEOFIAIZIEY, Bl
N3y HBWET BDO% - T, HKEBEFD 2 —v
a7 BBKEREREC X 0Nk, 4EBE T
AT RIBEE I . 0% OS]
BREATIebh T, BlaBT5 X5 e Tolrit
2R5DOTHB. AUBEFE LS 2 — R
> Th, Ki§LPROYPHE TN OEER IR
Bhbhbo L &RLTW5.

39, Ag* IZ & % iRAFEEL Ca**-induced-Ca’
release

KEFHG, BE E, BE 8 (EhL B f—
A1)

Y v ARHD Ca ks XN CL A 4 va Mg & NO,
A VEBEPILBRPEE Ly ¥ = A TR
— AR oM BED Ag A 4 vE ST L,
9B D lag time 8, —BHCIET 5. B L Ag
LA VHRTECIERAL, ToEE LTS Ca 14
VL, BaMESR)ALAED Ca 4 vl
BETAIEC X DB ER S TE T ALY, Mg
/N (FSR) B Ca o o vBEHSF LRI U ThH
HEBLhS, COBRYHEIDDID, Ag 1A VIT
Y AEERT AN 7 oA VB LIRS v h A4 vORHE
#F~, FSR 2250 Ca A 4 VB & Hik Ui
1mM %7 = 4 VEETCTERRT TR ORVE
D Ag A v (025 pM)THFER R DR, Ll,
2uM LLED Ag 44 vic X B RERINIE Ligh
iz 10mM 7 e A Vit Agic X 5 INHERED L8
L activation curve DE~DEBBEI R L. —F
FSR 72250 Ca A 4 vigiE 10mM » 7 = 1 v Ciif
Hib X, Ca #E-pCa fhX AR B L. 10mM
7w 4 ik Ca Hi-pCa R BEIT-5 2 &7l
FSR b0 Ca i HIHI Lic. ShbofER Ag
X AES Ca e k% Ca BB LA LTy
ZERFRL TS,

40, 5y bEERPOF=F—EII (7Y SFFV Y
v I ZTH#gR) 5K

HH %, BB SEX B, 48
5y PRI X b, MEHPESRVE SR L
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B & B 7 F F & in vitro CIRE L, RIGESY
HOBER T F Fic b2 @REE D 4 #f % HPLC
FRWTFR kX, Ty FEEKES (1CSF)
hDRTF FHRIEEERE L. T O &R, 1CSF
R7rversvevI AR 7T voxrF vy v
(A gL, 75o%=v (BK) L b &3 Arg-
Pro-Pro-Gly-Phe-Ser-Pro (P 1) %58 L, >\ T,
P1 X b Arg-Pro-Pro-Gly-Phe(P 2)%4: U %1%,
ThbbURFFOAINEF VT —EEEEETS
ZEARE N, 1ICSF k52D BK &k, O
0 1ImM o EDTA 7 b0z O-phenanthroline &
X v <{PAER . ¥ 1CSF o £ B 12 LHRH
L AN LTRRELRT, ¥y 7 2% v AP
LT Bh - 7. NaCl 2 0525 200mM DO EFHT,
rCSF & BK 5@ %352, R P1 »bH P2
~DSEREET S EDRShic. 1CSF © BK 4
G G300SW (REY — &) A Vvic g T 6
HPLCZ X b 2 e p@idh, ThbDGFED,
BHEEYEEEAEOLO LB THZ L LY,
BEE14757c H O 305 L k& #HE X h i,

41, a-thrombin 577 ® anionic binding site

ERFH, SEHBEM GREX, #EH)

/MR O 2 KEERSC MR b ERE S 2 HED
T, £r b = v ATP %&£ a-thrombin @ clot-
ting jE#P amidase FEHCE LV FEYRIET L
BIX{AbNIEETH 5.

a-thrombin 4 Fehic i) 5 & b i/ MREEYE
DTN & a-thrombin @ fibrinogen(fibrin)ZE 3%
ez & OBAFRY Y ST 5 HEY T, non-polymeriz-
ed fibrin-sepharose *5§%! L, a-thrombin @ fibrin
column 7 &OFEH & M/ MUEBWEFLE T & L UGE
HFETCH . a-thrombin OFHIT22T, 50mM
Tris-HCl % 4 A 7 50 mM~300mM ¢ NaCl gra-
dient (pH7.4) Tflc»7c. TORKE, ATP L 20
{L!%’& (anionic substrate) D 7 T T, a-thrombin
#% fibrin column 225 {E NaCl BECAFCEH S h
B EBHbM Lok, TORHRITHLOYEN
10mM FH7ER: CHEBE L 4o 35 &, ATP=ADP>PPi>
citrate >oxalate >Pi Thot. —FHerbt=vEX
D7 DEELIME (apolar substance ) a-thrombin O
BHRC BB Y5 L ol

Ll kDL, a-thrombin §Fieki; s ATP &
DYEFBEAA fibrin & OHEERHBEDL LkE0—

& ¥ &

WEERTHIOTHBZ EERLT 5.

42, T9RETBOBA7Y K0S ViEEEECD
T

BIIFER, BEEDL @IRKA, &, DfE4sHE)

=Y AETHOT7 vV Fr Y. VIBEROZREDKRF
BHALMCT B, BrxOBEO < v A TRITAH
LRABR7 VY - VEEADT7 VY FrY 2 VI
T AEFME IO T v e VESERYHIE L
fo. ¥, BTHRO7 v iey . VIRERCEEYR
FTALE VDS BEEDARLE VZOWT, AT
viEerYe VEEEBCHTHFERRNL.
H-5e-Ce FrFAMAT v VITHRREBRET L b
=Y AETROBR7 Y Fe v VERRLO2WTT »
A Lick A, 1BEHGIGBREES ¥ CHEE
FOMI—ETHo7e. Fiho, ZOERHEEDRDDL
hich ot Emb, =9 ABTBROBERT7T Ve
= VERETIBHTHL Z EATRB IR, —5,
7YFeYa VESEIMEL D 1ER»S 3B
FCEDS o Tehy, 4 BRI < N Ui
EBE IR IV A ve v vRE LB R AV
EBROLIL, BRT Y Fr Y- VRESRITMEREE Lk
JRALE Ry A ndy VR IBPBERRTINC &
MRE I hie.

43 BERXICLZIELHERHOBE

B dpiste, ARET, BEY B (EFaRkar=—
B, 43 -5k, BEH, #5H0
HEABIEDIEED ST, EROBEGINEE Y
FETHEEINS. UL, FHOBINEALO T R
FHIOWTEE, EREH— R . 2 THIES)
BEsREC, JIVER T OBRYANL. BE
= TEEHW, C1~C2 BCHRL2M L EREE
BTCeBEY oot BRI ARRCEE L. E
HNEEXYEHRL, FHAESRET T, %% & 20~50
pm DF 5 AERNEBEEEL, BOLME /L
CHUNRIE L. BIBCECIL 0.5 msec fEDME T B
% 100Hz @V AL LTHVWE. BBEDOR
Eikix, CRT LeHER L. BERESIFHBREML
Tt EROREYREEILILSER v REE L.
R OBERESFROMMER, 4~8pA ThHol
OB~HAHERO PR T KRR, @RI TIIE
E~HEFHAD, @FFIMUTIRKEET~OELRR
fniHbhi., @HORENE, 50~60° HAFT~F
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Thke, FUBERAL & R I W RBRGEE) & O BItRIZ,
BERENPZEZHROBEDRFTHS &, IV,
Lindeman (1969) i & 2 HBHIM OIS i K 2®
DISKBETHZERLID, IKFRATELLDOT
BHote. @DFERM D, striola DHMRRIL, PEETE
Rich, BN X VXKFEHAOEE T 5EHRLE
EZLTWw3 EEbh.

4. S5 MIKIERIBEZICKT3ARMEBEOE—
Za—0OYI[c k3 mapping

HEER, KRB, ABAER, KL B @R
X, $#—45)

VR VIRBETD S » PRV, R M X E
(VB) @ i—= o — r VIEBI IR & LIS AE R
CXb, EPMRELEMCHEN. #8355 Tk
VPM K& VPL oORFNTH % b BEC Ih T
holeh, SEOERICI Y, Zhb 2008, &
SHEBHHTIZ-EVRALY B2 LAELLIL -
fo. iz, VB FiiiELK VPL @ XoTh»
b, hRIEcirERMe VPM, S VPL H
fEL, #HiEf~n iz VPM o Ed s EENAEL
5. FhSERGIhce P IV RELZFT 5=
—w v, £ VB=.—r vOROYCEL, oh
EES—-ERERCST AEE X —FKT5. v
7= o —nr iz VPM O A rhbie UCERE S
H, BRI UTRAK L1mm, §iEIH, ASMIGR
LB Imm OFHECFE L. — B, 59 ME
HLETHFD e #it VPM Jcigstfilic, filsoe s
GERMCRSHE L, FHo e 71 VPM %5, Eilo
e e EHE LTS, L LERE ETR
L, EoFloe ¥ RERD S O VPM OFiEHIc
BE L, FR X 0IEO e X ORI, hAEE
wh o THREMASAE T B b b, LOEXIT
BHloe yoflizERkEL, El0od LD 500
TH5.

45, EFImERsk-DFRME VB LFIKIC & 2P R RS ISt
43 Ploglumide 0g&

RAREF, vv75vegFvs* [LOEE™ 8
BERY (BRFERKX - 4Kk BREW, H—H7*-2
HNEEBEAHH)

FHERORRIBC X » T naloxone-reversible 7¢
ERMHBSESE T, 0BG CCK HiAlths
ploglumide D&% 5 1} 5. BEWR X - T, M

¥ # 53

HOZHELRT L LT L —H T, ¢
=4 F RRIEEEHT 5RO —2or CCK DRIEEMAS
Exbhd. —F, BOELHRETR &, KB
ERIHBESAHBE LE#L 5. OBk CCK A8
Bi5TacsaME L, —EBED ploglumide % 3
535 kT CCK D EHife AL L. £
X7 eSe—X vz VR, GRS, WEFE .
LEEIRA R 2 M LI ATRRIR TO % 2T, —fjo
BRMERELEEEL LT T. —floBE G
BAESIB L cBEOESEEBEMAOR fH D400~
B00fF ORIMWERE, FINIHE 8 Hz T 1 5 RIMIB %154
RIfRT3ERPIE L. = 0%, ploglumide 0.02 mg/
kg % T % & AR 0.08 mg/kg/hr THEEH S %
BAfA L, 548 bR 6 BB AE v E L .
ploglumide #5537 3 [EO# v E LFIHK <1k, BEE
R B ECRIGH T B B 5 PRI O BB RS
TH5R, BEBIREEHHOBENEERCHEA I,
6 E DR b B LRIBH S Rt 2 ERSRD bRk

46. REEH X-BREBSZHR © HESLUHEANE
Eh

BRER, BERF—, SREEYN (4L, BEREx
v & — o BHEEEEAY

REBRTIL, KRBT ARZUHOIECTH B REE 7
A-BIBIEMBOEMDO HER X CBAEE Y
ML XS & L

W IBEICBRAB TR THD. BEREDOR
B A-BKEIEEE, Read OFRHERY AT
HE L. ¥TRE0oFERELRS, 1A2E (F
Af100F & P42 31) s &DFD Hic 3 EHlE L.
ZORER, FRTLFRICE T 5 REBY A-RKEIE
HfROBEM (SfH) wEBDOZIRED LA -,
7 1B B OFRT & FEROMBIRE L X, 2EA s
XU 2B B DERDFHED - Fe.

—7, RO RE LR G 4R st 7H,
RER7 A-BRENEHEEAE LR, SO FH
ERFRT AR R DE L, FRSNVRGED - .
Ebic, SEDCHNEE %7 b LTERLBES,
10457807 + VMTRE (FRi4AE) oFFm%
~ L.

Bl EDfERE, et ORBY A-BKESESH R %
HET HBE, BRECH LH5EERO FIHCE R
Xe s LARC, WETHHECESTILERDD
ZEETRBETHLOTH%.
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41, e FOHGRBEHRICRIZTHE

EHR R, HEE W, MERS (&K BER #
IR
bhbhuio i CTRHEREREEE BN « 28
97 head-up tilting BRCAERAE OFR{E & 7B
FARRLUTHEMT 52 EERELT52, tilting R
T I} B RO BB OB giBE O FHRnc
I REBEIh DD, SEIL, ZOFEHECK
FT im0 B8 oW THRE Lic. 19~61%0D2340D
BERABTENGE L, g8HEL tilting bed ki
MBI X8, BEHELLTRe 5 2 HixiofHid
BRARES > ERE: - BEROCE v 7/ A7 VEUNER
X hEH . BE LK. 5~10 ESHTCEBETISH
M _EER % head-up tilting A% L0 157
DA — A+ REE (burst rate) DL OV TN
1375 = T FIBARL(0°) 12 31) B FF SR FIETE BN D burst
rate ZEBEE & L, £R(X) & EEEEE(Y )L 0M
BrxailLicks s, WERIR E O #HE (Y=19+
042X, r=049, p<0.05) ABDbhiz. —F, B
B IES) O burst rate 3AEMERIAE OEZ L HR
BRIt H b, EINERIBEDIERKEL burst rate DR
R T A ERESOE X, SR a5
BEMEOREHEERTEELDbRS, LTI TIOEE
PERCIDVEDISRELTENERF Lt L &
%, EB(X) LEE(Y) oMergo #HE (Y=
54.7—0.679X, r=—0.53, p<0.05) BT Shte. LL
LOERMS, gy, BIRRHEOEREEN
LR35, BT A RICHEIETT530
EBbhs.

48. RYBAFVICLIBUBENADDY ¥ /5Hko
B0HE

ERE—, bk %, BRBIA, k4KE @EH
¥REEHEX B, 458)

BADARY 7 = ok VILMBEHD U v~ BREE LB

@B ERAMLRTWS. bhbhil g
T5Y vARRBEALEEL Y vAEFLBRIH
D THHIERTTRHELMBR L. 2D Y V2
BOABE IR TL & ADEBROWT, s~
FOHMLARBATD ) vARBBERE LIRS &M
TE BDNEOWTRERN.

7y P LEH LCBBYERTAEBE 2B F L

fo. BEOB) - IRz > U 2 v . — 72X ) A
Bl Ui, #Y 7R X b EIR AR S 5 ERK
it, hr—7 4D ATH (512 H#R) B
LT95% 0,~5% CO, % 5. % 7= Wy » pH 1% 7.4
Thv, MFERERE 75mmHg Thote. & 8B
STCOBEARRAEL.

COEBETF A5 VR (DS) 25 T5E,
BEHIRD 5D Y vk output AEEIN LY 2 Kyl CE
BB Y VAREN TS F—ETeb E ) invivo &
FEORIGH R bhic. ¥z Dk ¥, V VvARRER
LY RIMEREBE»SHE S hd, cOo K Thin
vivo L ABETH o 7c. = 5 LTERSh R R -
Th, DSk by vARIAHEIhS L 5 EER
EA—DORIEDPRENRS., Likh T, ZOREY ¥
SREBERSED 2 H = X ADOPRAGS Z LR
Ths.

49, ZHEEAHFFEFOK - ERESLUHERLE
VOEE—2€0/ 59 boBRSEOEE—
ERFEA, EAKE, fENE, FEEE, F &
Bh, BREAKE, BIER (AKX, REW, S5
EIHEORIECKDOIEE 7 vk v — v ADREMN
AR INTE. bhbhir&EEERRATRD
ZhBR|ERM ACTH REHDOTAF AT v V
(Aldo) Zrisine X h R X h AAEE AR L C
Eieh, SENEAE R 57 v (SP)#ET Aldoff
FRBRIE LB oRBEL LR L, TH, 11K
SP50mg FoxEoE L, 1S 6,000m 4
DEEAT (BE, EfR, GEL2KHE) 2Tk
fo. SP HE5F104 & RIBREL04 O CHEER 5 4
RRERA LRS-, WL M Aldo 1=
FYUNEFFLCER L. SPECHENBRIVE
th Na BElEE2 %<, R Na/K R ETHBRH X Hh KT
Hote Fih, WBHTRIRENMBEEATC X hkE
A Licds, SPETCRATWHHCEML, chiK
B U CRRMIERD X h XERL, v=viEhok
ARAR» b, ARMKTRIE, JEHTAbhX
SHAFEE (~< b2 Uy MET, NEEARER
T) @b bhichoi.

Ll Eds, SP #EMMEEBBRAMN C X > T0 &
KZEhBK - BERERBOREAXHETIIOLE
zbhi.
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P 1. HPLC[C kB E MIBE7Z N TIVHFDOAN
hF bR/ ANDT RO

WARE, HRE— ZE—X, KR B AH
B, BERER, = &Y BEREM, REER,
REES™ (RRX, B, FAE . E2REr . 58
—PRP* o JREFHB )

e b7 VHSANL14TFY ) 10 SH
HErFEOAALIT+7A7 v (HMA) & cystein,
glutathione % L mixed disulfide 2K L1/ v »
»wir7»fsyumA«N&}mAmunna
DERAEYWTH%. Asahipak GS520 5 & % B\ 7o
HPLC iz X b HMA, HNA i 438 L% %. sulfate buf-
fer(0.03M 1 vEREEWE, 0.15 M Na,SO,, pH6.87)%
A L. HMA 0E&DOFENIE & A Tk 075+
0.028(n=28), {84 B E-CI2 0.51+0.096(n=27),
ALENBE CIXEN 81 T 0.41+0.07(n=293), 5k
HiZEHTIC & 5 HMA o#ingl4 0¥ 0.15+0.086
(n=291) TH 7. BIIC L b HNASHMA ZEfas
L, kEEH % ¢ic HMA-HNA B#» 352 * i@
X o Thirr cystine 34rFH SH, S-S KIS &
VBT B, BNRBEMEOETBROA DTS
H oo HMA o#inEl 4t 0.092+0.053(n=122)TH
ot ORI HNA-HMA B R4 o B
LEAFRB LTS, HMA 12 g+ HMA=HNA 75
iz X b cystine L K LS 7 ¢ 7 BAD covalent
carrier protein DfEAX LT\ 5. K EFER,
RARB <O BMA 0EIGREFRCL LERECED L
T\ie.

P 2. J1EEREDFR

Bk, BARER, & R EZ B &KX
REWEBE)
EBEERET T, BAHENIDLOATINHEL LE A
DORECEILLEITEELLRTVS. CORKE
i, BB CWREEDERBATIDOT v AT VA
2, HETOIREIGIE & - THE IR Wb O EE
Lo THOHRTAZ LR X - TET HEELDT
ElEbathsd, COWRMEERE T ENTERY
25cm, fREH 250 g D 2 A pHEFEH L i SIHECR
AOER, BROHMETKolk. Thra—A Lo
THiK, B LEBEROBREIR/D 26 mg, &KX 8.7
mg ¢, HEFCX Iy DERXBEDLRL. Lk

&
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L, &EfsT5E4A21% 0.01~02mg (0.1~3%)
T, ERZEXNE D ote. —BHYRTMREL, Wi H
HCRAN LD - TE D, BARHLESTE &
DBolef@Flax LTE b, YW—EMEIR 24~28mm,
H—AAID B 1.7~1.9 mm, J§—I @ E X 3 0.7~
l2mm ThHoto. M, HFCAREHOR < i E e
X o TRELENRBDBRLN, FEHCETBEL
DRI L VEUER L, ke, EEABECL S
HEAREOBEL L -Th, BAnELAERIRD LR
etote. HEDZ End, EH =4 CIIHERER
DEE, BRELEIEAZINIWEEZ b,

P 3. BEMOBEIC LI ADELEHERORE
B B, BARAR, B ¥, & R (&KX
BRED, #£RIM)

a4 DFEXKPOLRBAMCIHEOREENKE W
ERESNT5. von Holst 2 RRBE D F AN A
ERAT A THCERERS L 4T 0B, L
FIREFEESTE IRl 2 1 BRA CEEC D RK
FLEfAB%E 5. SEbhbiitz o tREcE
535 hIRBBIC OV TBO A M ETE L, HEK
HOWET L EH LHT I VAETSC &
I ZAHHRI TTREDL (1982) XESF/EOHN
RN EE U, DMEOXBREIED BB
MOBZAER LN LTE D, SENTPRA~OERHE
EoWThEbRTHRE L. 2143500 LM
MEFEELREEL, TERHZTFREL HDbI
B EEREDTHE, MOAMEHEE L. ¥, 8%
RO PR CHBHREDOHEIIHAA EE R ey
527, BEROR/IBEF LWV ERE LS
ThB. —J, TOBEM, PER X YRR AL
BT 2R ERIROTE CIl oK O WL
Zbhd, ThIPNICOWTIL, DNREOWEL
BERRSOWEEIFEE B0, DMNEEFOWEIERK
HoMEIRORch o7, D EDRERN LXK S
DORBIEIK X v \EIIR AR MR 2 E K8
FHOHIEHLTCH B30 EEL bhb.,

P 4 {FE§ - BEFBIC & BRIEMRIEECOLT

ERET, BARREKRY Bk 2% Bl EURR
BEHEAER « AKX, REF, HHEEY)

2 ORIEER - L CPHEREZAGC R Y + &
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%, HEMEILOBREERET A EER AT W
5. =4 OEELERE, NEREZIARMEOET
LAEBEBRTESEC X 25 EMROMR, Tk, &
SEEEAL, B OEZEC X ARHELEZO
PR LB B « FERC oW TR Lic. il
LEBESEORER LY, 400FEBRMrbHTY
AR ASEBOITHOZERUENLFHESR
Tk Y, BEMEISERTEC. ERKC I ARBEE
Ms-222 (1/3 5~1/105) & A, BB ERNICIT
#7 3 v 02mg(AKER 250 g) HE LABME L.
a4 OEMFEFBIL, P ERELE S PRI
LA, SEREERERCIR LiATr s, SPEEL 300D
BARS IOCERFTO—HMRE 2 T 5. 1M NaCl
R LB ERY AV TEASARHEN LD v
HRNARERTHIERAEEE o, KELI D E
FhXE~ 45" ¥ CEER, H5VIRERY 45 ¥ Tk
FRX TR Lichs, RIEASEENLD A VAL AH
B, AEE e Lt#EhndsormGShic. B
HEERBHETI, ERED L FTHEOEM’E
BThote. B, Z0 X5 AR X5 ERERE
D RIEHER E FEMROBBCOWTHREHTHS.

P 5 HARENEEGEMASLUE—=-2—0OY
B L P RITR

IWARIE*, TEE&FHEX, HHEBEE, EHIER BF
R, NERE (BLEEX, B, $47 - e
HEF)

BUSRATEF LB « PICERRS, Bi—= . —r VIEH)
OREN L, THEE, EBHHE, BMRDL 0%
BOHCEERREAL R T I EARB IR T W5,
ABrgETiz 1) v ARETERATE, BT, BMl
1083 X OSEBRIT O KEXE S XU RRB &N
BREVEDAL, 100 EOFEMEBSE M B X O
2) FiEBIBFE—= - —r VOREERLYTA R +
DR, 1) KIHEREO LICOSBHERRE & 2 =
BE, #£1Y (REBE—EERN), F28 (REBKk
H—EBBM), £38 (ERBRE—FEREY) 1XFER
Xhi=. 2) AUERRBCEMYS5 2 538437 Go/
No-Go 34T T, B FRROBO 3Fing, £
SETENEF O 3 2 AT, RRAEEI/ELRLN,
EBNT CRERELEROE LT ot 3) Bl
9, 108 T Go/No-Go DRTEIBTEEH L F 2%
2 D HIBRR ¥ TR T 2 KRR BB O
Brhi. 4 ChbLBERBMNOBLEHIE LicE—

» &

=4 —w VEBOELIFEHE IR, ThHOBERX
D BTEERTERE, BERIG® Go/No-Go 7r & OFEIT
B EEARLYREL-L, LOoBEO—2E LTER
VARADORERCESE LTW5B Z EBRE I hi.

P 6 5y MEKTEEARIE= 2 —0 Y ORKER
H &1TEID1ER

SHBF, NAE—E, BHIER, BECHE, NF
RE (BIUEEK, B, £48)

HHETET I » PEKRTHERMS (VMH) 2 b5
TEDE—= - — v VEBEREMERZL, =2 —*
VORKER L EE  BIR « ER - K EDETH
LAY, FOEER, VMH = —e v
KERIKDO LS AGTER. 1) ER- BBV
MK A L2 DOMSYED - #-. S1EFHSOEIZEE
BRI = - — 2 VBB LA L, REHBAR X
o> CHEENMET Lic. 20fE e ieZe bk & MR
% Ui, 2) tonic 7x JekEERL L OLOMNIERE
Ll 205 bIMEREHC = . —» VEBER,
BT E WS HEY Xa2RE L, o 1 ETHE
F{bie X » T phasic KFEBHEEER L. ohbdl2
i, EA < SKTE, 72 —2 - BRAEK
BE (ME - EEA) 5 I0BERECCH LTRSS
BGERRTHONFEE L. 3) THEIRLERWT
b BPETE e ot TEF 4 EIEEREWFE
KEELZRL, B0 3EIBIHCEEN EE T 52
FELEERD L, BRAYOR VIV Ec-Te
EEEELR Ui, BLEOBR Y b, VMH iFEX
#BAwr Xk, ERE-EEORRAY X 2BRE5T5
LEZbRD= . — v VL, HNREERLE VI
5= a—mVERFETLHIENTRINS.

P 1. 4o EoPEHRECLDIRFY KD
7 4 18— DI

EART, APHK, WE & (@HK B H—
HH) '

B asko Ca® BB oW TYEN A *
VFEZ7 A —2BTHE L. EBAA VDD
ANH 7 P ECRIGEOE VL O (Hg?t, Agt, Cu?t,
01mM LITF) CIEEANREEL, RIGELIERA WD D
(Nj?+, Mn?*, Co?*, Mg?, 0.5mM LI k) TiR4EL
feinote. 05mM v=F e h K F—1F, 05
MMN-7 e L2 3 BAf 3 F, 0.1mMP-27 e t=—
o V722V AARVER I1mMM FY =brXvE
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VALK VEE, 1mM 7 =427 Y% A, 1mM
KEEI LA AL 3 F (EDC), 5SmMN-7 2 F 1 1 3
FV=n,01lmM 2r35 3 vToErhnd #7542
— BRI, ZOEfR, $Hh2EL P-7a 1<
—F 2 )7 2= ANALKVEBER E, VFFAVA
P ATHEIRS . PEELTEE L7 > 4
AN —TRABC I BEIEZ b it ot 0.5mM
EGTA % #-i% 5mM MgCl, CIEAAE Shi-D T,
Ca?* 1z k5 Ca®* WM X v Cal* JEEEN IR S
RN EME N2 D, I7 214 VIFEOKE X
»h Cat B # AT 5 &, B 3 BREE X »
EREhole. DEhd, xrr7 v, 413587~
N3, ATt =i Ca?t B CEE RO T
R EHEZE L

P 8, DEEIATICLD slow AP DT 4 — KNy
VgL

HRTE, HR B, RERY, REEX (BEHE
K, FH)

ENE  FHNEBALEGEARL AT, Hewd
LETAN (BILEN) OFfE) (Fo) B XU
EBEAL (AP) 2N - Eh 5 0OV TRE %
Mkt EiEAZ(b 0.05¢ X b 0.1, 0.2, 0.4, 0.8,
1.6 g LB BB, Fo 11#y 02 ¢ 1© peak %
BokiRo e LTHlirhic. —J, AP 208
g CTHEMER L. UL Ca #5i#l(Nifedipine)
OFERCIIEMETREMhole. TOZER LV
IEERIZE(EAS Ca?t DBV PR & B () 8L R
FT o EMRRBEE . BP0 KT RS
EBSES (BIEEA —40mV) R\ T, BIAR
DK HE Utz slow AP o, b bk b EE
(Vmax) 0§t isoproterenol FEfEFD % L EEE X
h, FEEELRD Lic. FTAML slow AP DigE)
BRI (APD) & Vmax & OHEIBGEE A TH
%&, APD TRVWThOBM VA REWTLHERER
WAIBEREA RS bR, i, Vmax KBV THER
LB R b, L EOERM L, L0
MBI Ca?* F 4 v L%k feedback 3
(b0 LEL Hhic,

P 8. B—DiilRBOREERNH Y v AT (k)
(2343 %15 pH DR

&HE=, Bl & BHX, B, Fo4H)

EECHEE L1 » = s (rana catesbeiana) L ER)

DE—MaEAL A, BEBEEET X » REER»
vy 2B AEE L, Masto pH (pHo) % 7oit i
S+ E MBI D pH(pH:) 2 FIRHCT7.40 56.0% THE L1
BRD Z D BHCR T B BRI OWTRE L,

Acetate buffered Ringer’'s #f\~C pHi % X O°
PHo % 6.0 12 L7cl, EBYEMORHERENZEBHIE
RLEZOBILFA L. TLTHILBMOER L
(30~40 mV) i3 A A bk, LA L, biphthalate
buffered Ringer's %\ T pHo O A% FERE % T
LEIEBEMOBSE L & b & 7t ol whole cell
clamp $iiz £ 5 Ik OREI BT pHo (6.0) Iz X
BEFIDEL, pHi 8 X0 pHo DRIEDOELIZ X b
Ik, (XZHI8525 WA Lic.

I, WA OBF LR/ 270, = 0 BROKEE
% single channel O }EE)% patch clamp ¥iZ L h &
FUCHER, WRE, BB LBIEEMN X 0AFES
®IRABT Ik, channel (32 DRFEIDHI90% TBAWT
Wieds, pHi %8 X0 pHo ZARIZ 6.5 LTI % &
Ik, channel {3ZDREEIDIOL A ETHUTLE o
$itbb, whole cell kT 3{E pHi % XTME pHo
2 X 5 Ixy DFEB AL Ik, channel © conductance
DRI X BB DTire{, Ik, channel ® open time
DI LB Ehbhroila |

P 10. £MEHNEIC & B Alkaline phosphatase
ALP oz

HFrET @WK, B, g4t

IfiyE alkaline phosphatase (ALP )3 B % B, §F, B
WHERE, BUHEESO L WA T5. M o ALP
DR T b ORBORHRBLAUET 5 I
KEeh AubhTns., ZhiT ALP ofiE
BrEE LTHRAENER IR TE L. LiLl, Th
LI X AREEIRENMEL, L hEREOHE
BT BER I h T,

41, ik ALP 248RNHRc X Y ET 2 HE
BRAuM. HBEEFE L L T glycerol dehydrogenase
AV, ZORIRFRTH Ul NADH i FMN, oxido-
reductase, n-decyl aldehyde, luciferase %% , 4
CrXiBlET 5o X h ALP 2E& L. Z0
R, OREROLAEER L~ 10,000£5KER L ko
to. @uiiEsRo ALP {Eix 485U/ Th-7. @ALP
Eikz 0.025mU ¥ CHIETETH »7c. OFNEE
1% p-glycerophosphate ZEHIHEHA L T\ % 2%,
Bodansky #k & »» Shinowara-Jones-Reinhart #:0 X
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SIEHET HERY vEERTHDO TR WD, B
L UHERMEOER Y vOERY TAMLERKL
ot

P EDERENLARERIRENE WD, EEY
TYPOREBTHOF B ENTESL I >R D, KR
B EBLHETHHZ LRB IR

P 1. EJLEv FB&WEFO Slow wave [5x4 5
£/ 3- FEEBOKE

FIUES, & B, AR SHEHE, 5 RS
' 5 8k (Bk B, B4R - B, 47T
£ TF)

ENE 5 b EORENH T 3~5/5 OHAEL Y
R ok > B OEH (slow wave) W BETE 5.
D slow wave 1t 2mM O > 7 v THLIFFIZh B
R, €€ vBOoRSTRERORBREET S &
CIhEEIBRIENTESL ZOZEND, VX
ADRECBERVEE T ARHEESITER S T
%. 4Eit glyceroaldehyde-3-phosphate dehydro-
genase 7¢ & SH HAAwHMANCIAE T % iodoace-
tate (IAA) o slow wave 5T A ERA LT TAH L.
MianpUNEBR LAV ERICE W T, TAA 11 glu-
cose DFZET Tt 0.1 mM LI TORE T, BB
ThHE hEBrE5 T slow wave 4%k X4, [AA
RVTD, o= o ¥-HEEBELXE 2 CHEBE L
Motz LoL, glucose BFE LW E Ei2ix TAA
RIERHE WER LR i oo IAA 2 E KD
IR W% X2 543, carbachol (100 #M) o G R I
3 LT BOIME LRI W0 T, BREERHO
EFIES D B FIAIh s ATP +5HFEL T3
tHIh%. NMR 2481 Th, @fetke
&3hs ATP BEx JAA OB5R X - THRALE
1{b-¥, phosphocreatine 2T T BHDOAHRT
Hots. chHDERMD, slow wave O RA IR
LR AR OEENBIS1c <, BEROARB/N
DATHHEZELZ LR S,

P12, ELEv PRE « BBAEHICETIKER
DX FNE~RBHEFSE

FEXE, BEM=, BHF &Y, EHLHE (LK,
B, #opE e 4y

ELE, PRER IVEBROTFEGE AR B W
T, Ca & ¥\ i K (40mM) @ie Ca #FHREL
THAE SR HEORER, BRILNERIC~ DK

& ¥ &

HERF L. KT TOHEEEINT 02kg/cm,
B, BTz 1kg/cm? BETH 7. WHERERT
HOBREER, BELROHEMI D 1kg/cm, O
EHRERT 2700 ATP HBRYHETSHLE,
ThOBATLH 2.2 pmol/55/g BERTHDH, B
% ATP EAEAOKFEIRISE T1230% 5 T
20%TCTH-te. WRRERTY 7 v ERIIERTRC X
- CTERMERERRE 2 X2 7chy, B, HENS
Na—ADEE, FETHYBERITHOLRTH
St hl, REBETI0% L LR Ui, —F, FEN
e FrdBBOBAY, KETOEBRTL, R’N
XT0%B A ERA Lic. EBRFCOZ7Y) 2—r VER
(pmol 7 =2 — ABART/g WEENL, KET 82406
(S.E)(n=8), #BM T3 40+£0.5(n=8)Th 7. &
DEET, K#FE4305 s 205/ 3 mHEEe S
BB, SRR 7 L3 —AD HEBE IR
AEBI~BYWATBORTHTehd, Fra—A
DIWEETIL, SETR BB BELTVWD
X LEBR TR0 L - Cnlehote. Thb
DRERIL, TEREBIC I~ DRE D T b fEhE
RARETDEEDKRECZ ERR LT A,

P13 5o bFERESICITDBMLKEOER
RAEFED, EHERE (&L, B, F—4H)
—RC, FRGOBRCEIED Ca 1 4 vilLE

EEXLRTWAY, D Carx OB WVWTDH

estrogen D 5 , F TEHEIT S oxytocin D UL

BRIGIRBECh - TRELTREIR S Z LN

T 5. —J7, IEAIRE/L X T oxytocin A%EM LA

FEEFEE IR, FEH TR estrogen & % - AL

KEORENRBET DL VOB EN DD, BELAE

IR D second messenger & U T RTREMEAE

z2bh 0T, BELKFKL Ca FERFHONSEE O

BEEM DWW TR TR
Ca & ¥ W IRPT:ERE(LKSE (0.1~1mM) #{E

A Z#5%& oxytocin(20 nM)iC X % iU & AEED

WiErRo Tz ENTER. Lal, 200FRT4 5

RO % iR & RIGRKRECH D Ui BEL

AFBHTRIG UiV, BVCEHOBINE RTRE

D & & (10~100 pM), —i& L oxytocin O [FIiA\HE

BL, FeREOBREMESEBE L. LirL, BERC

X o TiHEREKFER X » T oxytocin O FIHA %

LhaBadbhot. 1I0mM L FoBEYE S 5L,

HBECVHERECORREIERA IS L, BRRXE
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IR D 2N 3¢, AR oxytocin DK
ISR Il Ui, @R bR X % Ik R8s
T#H 5N, oxytocin i & % Ca JERFFHEIR & ik
Bxbob0eELbhb.

P14, ENEv MEBRICEITIKF v 2L OME

fEmEE, fFEHEY BIGEY, EHEHE (X,
B, #—4H . ERARY

ELEy MEBBC ST AKF X VO KE %

patch-clamp s % fi\ T X T A k. Inside-out patch

T, BERNNAOKEEA 100mM 3 X0 6mM &L,
0mV TEMEE LICRE TR (ifar) © Ca RE
»EL3e 5L, pCaTb L ETHME O B—5 4 3
NERNEFETES. CADBEREKFELTF » 210D
open probability s X O burst O #EERE O R AV
BIhic, ALHEDF + VBB EELLNDE
P cell-attach ORBTHEFESh, BHEAL 100
mMK o ¢ &, B5REMITITHE 160pS O—FD 2 v
78 Akh0h, BABRACERERCED L.

—7Jj, open probability [LESETHA L, BB T
#i L. *7-, open time DEEESMIL 1 DD
- B (ErER 9.2 msec) T, closed time Dt 20D
FEBUBAB (B 0.7 38 L OF 3.9 msec) DFITHE I h 5.
WSS 2t TEAQOmM) Za v F 74 v A %
160 pS %5 140pS iz, open time D FEH{E% 9.7 msec
M 6 msec KEA & & 5 121 T Hoicdi, closed
time O Fi 11.9 msec A5 427.6 msec WEB LR
g, TOF & At @ B Ca-activated K
channel ThH 5 & EZ bhaA, % O BAREEL Ca
DAHRTIL, BEEMCOEFToHEHED - T 5.

P 15, b PREFERHICHITIERRK

KEER, BHY, RARS, BRX, EHE
e (K, B, AR A

KEFEGIE OBY CTEIEE 2 /R S 72 »
A, BAE, PTRBAIE LW Y XA %) o B
DOEE (slow wave) (SES{E . IRIE 12mV, JHE 41/
min) A& b, T OFEENIENORE & BiEBERY
boTwb, S0, e FREFRGOMRNEM 2
INBEEBCTHIELREZA, AT, FOLOR
Ll slow wave AEE I hre., BB (76) L rBEL
hicGEd b/ (2x4dmm) FEFOG R % # 1
L, BHRELBESHESRABCES L. BEMZ
40~50 mV T, slow wave DOFIEIL 0~15mV ThH -

7o BREEIL 15~20/min T, =A%, F DBE DY
BEThH-Tc. BEMHEOREKTHSD carbachol, TEA
& %\ % noradrenaline (a—fEf T & » THHE, Bin
18, slow wave DOIRIER X UHAE OMINA, %71 iso-
prenaline Ti35hAZ, B4 ¥ L O slow wave ©
RAibhle, ChbDORIGIEEALE y MY HREER
E3IEF UTHh - 1o Indomethacin OIEfILE 1 =
v P TIREREDD slow wave H LI BHDI;
ke b Ty slow wave DFHEMEMA L - EDOBEK
NEBRe, 2Dz e, et kEAE, bOslow
wave TS D B, TOREITES EEN
BIE LT aalfEMDEL DR B,

P 16, [REFEBEE(Tip-DipE)ICL2BRGTE
& Ca F v 2 LOBFER

BRIPIEE, BHEER, EER. FEERE (BK,
B, 4 g
BHG T EERE— IR s CER L fE
BERLLTEY, Ca sy 2 ADRENFRERE T W
5. L LAEGTEREOWE ¥ EEBRAEEEMCH
N5 ERIEMBEESR DS, T 2 TAPE TS
BT HR > ATREPERCHSRA Ty F7 TV
TR ZER L) TEE Ca 5 v XL OE—ER
DHBERRT, I ABRG I 70V — s 5EMLD
Y a EEEARREOC L VT EREYREL, —h
FRBUVVF VERAE L TRERLAE Ui 2 KE
WERCHS FEE LTR LoD, Tip-Dip i
Xty F 77 v IEEBEREDIRCIEETR (24
F) BEEPR Lic (v = VIEHL © 10~100GQ). 7=
VF e ZFNADEERENZ BT, KEWK & L TS50
mM Ba-Hepes(pH7.2) % i\, @HFD Ay F27 5 V.7
B X D BEIREFR Lic. TORKEK 30pS & 60pS
DavEIEVARETL2EEDAFF Y F rF N
DEFBHELZHIENTEL. THHBDF % F A
EEMOBTICH LT — 1y 7ICEBL, £0O8D
R0 s Y B b EB R b, BETOBMKR
&R Ule. A lo 7% % 100 mM Na-Hepes (2B #
LCHEBMEAHET ALY, ThbDF 43
Ak Na X bd Barmk@T &L

P11, BEHRERICEIZININELTS v MGiHE
|G IC &5 (+ B Grial Fibrillary Acidic Pro-
tein DREE

e B, B (BK, B, H04E)
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BEN=AEXUT , b % PLP EE¥K (periodate~
lysine-paraformaldehyde ) C#EHEE L= %, LR
B (BRAF=L), BE (5 1) hOEETR 2FK
L, < h iz DAKO Rabbit Polyclonal Anti-Grial
Fibrillary Acidic Protein(3{ GFA, DAKO Corpora-
tion, CA, USA ; GFA 37 A b » 75 7ok} 5
&7 5 2V & VAIETHTE,000) 2{FA S,
MR X v BRE L. X, 7Y THEERE
BESHBHPIWE Th T3,

T DFER, Hi GFA Jifkni s = Ak LT, 5
v M SO TE O BNHEMECERIGRIGY TS
EWIHEREERBL., Lo Th=n, FIT®T s b
D ¥ 8k R #E grial fibrillary acidic Protein
REETHZ ENFRE I hi.

P 18. hTIE5EhEICKtT 3 7 EEEHE A O gly-
cogen-depletion %= & 5|EJ",-5""

HEERN, HHET, BEr=, FHEHE (X
B, H-4£H)

7 = VRO EB R TRIL, B ROAXTHH L
ExbhTEi. Lihl, bhbhid, &, £AY
= VOEREFHO—ROGRiEC I\ C, 7 EBHE
FROTES B L BEOTHRE LR T s Hg Y
fTlcote. XTI T, AR TIL, HiohEed 5 r#E
BHRESROTWES L IORER T % 1o, glyco-
gen-depletion FHEIZ X h#RFf LAz, RV =2 (Rana
catesbeiana) DERIFZGHRC H 5 HHE T, Tio%k
HrfEr oEAYER L. 1) EBAK, 17m/s
DEEEERHD, EX7-RBTOERN 4pm, 2)
ZOEBEELYS LCHE-ALOH X b, #54
BREOIUE 7z LI ROERBHEE, RO
static component 238 AT 5. T DEEX (EHIGEHE
R 10EE) OEBHEE (7) 2R LD, SmsHF
D pulse ¢, 75Hz 1 FREREREE, BELREE

2 3

BHE L, BEYHE (19 15mE) wCPASRBE L.
FOFER, glycogen @ depletion ¥, —¥DEANL
#HED compact zone KRFH L TH BN, HEAFBRHME
TiHbhichote, ZOZ &b, BREERN, ¥
B RE Shie y EEBELS, E3 L rRTHD
Z EAFER I N

P18, o X5HEO4RMENL & LIRS 1

FRET, IWART (KBX, B, F—4H)

U X5 REFEDOHRELBED FEEK BT, con-
trol M ZEMIAFAR K E L, —TTHEMIVNE B
LT, asymmetry {4 L, control MDD LR D
PO size hHo-T, EABELDATAEICHE
H L, symmetry /g5, 4FEMEEE L C, estra-
diol MBOREMIT ED X 5 e R BbidE U %
control #E, Mt ik UTF§-~N7-. control DL E
L RECORTEINT 5034 stage m BT, HHlL

h b O EREMEES . S hikERO cor-
tex AP LBEL W THhICERFEMRAEELTWS
W2 Ths. 4 HBRET, EHH 2,000 cells, HHl#
1,500 cells Thwizd D, 113 AR TIIABREDE
fI(# 30,000 cells)i, control(# 50,000 cells) & Mg
ThHE, BERECEA L, A (¥ 10,000 cells) 12X 5
CELEA L, HEOHR (K 2,000 cells)izif 3\ T
Wh. Thiblkg, ABEEOERE D, BAoEmCDH
%. Control MM, 6 HERRLE, S3uciin
L, 158 BIETH 90,000 cells w3 5.

R LT, ABBEOLM6 B AR, A5
K% & ir cortex AJEE LT ovotestis D% RT.
AR, ARk L D, control & HEEL T W
SLTWB. KR, estradiol DRI EMEFEE DO
RBERMEE(L S, ARERBEORENH £ 2 b h
5.
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AAEESARMGIEES 2 AR ERELHES

BB FET60EI2H23H (A) F4 20~ 5 i

HEE L NEEIEE, KE 71, HER=, B %T.% 7L AR
Fid, AM=ES, =WkE, FRES, HMH=, WIFRE,
%ﬁ #, ¥ B, BERZ, WA, £ 8, AR
Z TLABHES, ABER, BFHXHE, AHF = PE—H, ‘
CHRILRERE, BEA 5P, MEEE, dil K BEES, KRR -
#, BRE=, MRET(RELERS), DABFKELE

(& #)
ER T
#)
Kik  EEEH
@ RIPHES
Wt

L EHHE(PREEE®RE) | RRICO XIBM60E
1J.X LA O, AL2384, Ba994, KBRBH
33954 (—fk<B3,125, 2¥35E1,055, B B240, 4
P&=B27, HELE3) THAHZELMNFEShi. &
EHKE INABRBRENEE, BROZTHE, H
HELGUERE, PNIEETRBCHT 5EMOF
B bh, RENET b, BRCLEEICTAR
FMEBEETAERE 2108 2 B¥EfiSCHEL
fo. 512 A 2 AT IR, R BB, /DNEFIREE
DL HEE L, ZlRta——<vVAf VE T 2—
Ao v vRS YA (B0EI0F), HEE-SAF 4D =X
A ETHTES (604E10 ), SE60ME IR 3% < (604
UE), B1IE <47 r 75T, ARSSAHE
£(604E11 1), 55 9 M AR —BBE > v R v U 4 (604
127), EEEFHBEY v 320 v 4 (61F1LF ) OBEL
w&$hr7ﬁéht TUPS 19864 R & fEER D 1=
£ BT AR RZ11H21H ¢ o IUPS %

%%L%ﬁbh

2. KFHBE(RAFIRE) L BM60ET A~1TAR
H ¥ COLHPERERVCERLREST 2 W TH#H
4%, B X h, TAEShiz. 60E2 It Zh
Fo THEFREE ) ROT AAAREHEL TRAE
FRE£E, Lo, ﬁ%ﬁ%b@fﬁlbfuLb
SEE SR

3. BAGERRMEMRERS (EHEERE) [ B
A EATR O JET L RER IO BB e S hi.
HASLIC R W APEEOTITIR 2, 3B EMES
NELEEL D HAEREOREROBSITSOWTERLT
EFLVWEHBIhT ARSI

4 J P REZRSBE(BERR) § = v
2 = RO— BRI OMETTFORTRIEC W THRE
Shic. EMDLHILEETHIRRRD 7 v & bicdk
T 7=2Ar7—+O¥ER, 1 1. PEY 4 F o
g1, Advisory Board iz o\ T OFBENRR I T & 3
hiz L L P HFRBT 5 0 LWEERROHF CE
BEEER TN TE LR © 2y PR & DA, SHEREE, B
M COBFEELXBHEIT T2 E, BEIh.

5. HERESHE(PREAR) L £BEWEN T
Bl S hi: TR%EZBL AR RO TRIHET v
o — + 1D B, Henatsch HEEHEAEEHREOH
Ll Xhte, NOIEERKSOHEY vES Y 2OH
B, BEBRETA T - 7OBRETBE LTI OBEE
Lz &, vy ——kF 5 IUPS K&~ofit
BHREIRXS & & o kBdbh, TESH
7. .

6. EEEBFRLME(THRRR) 1604101 2
AREI W BRI EECGRAP MR EEZRREE
DEEORERIIRDE B THSD. . ;

H-REERBERME (S0FIE) £EF—#, AR
%, tB%, BEEAKE, THEHREEY AR,
AR, BREAEEY | KFEESE, DOEE, K
., .

7. IREZRLHE(FERRR) | B0 H
MBDOH L HCOPWTEBEDELFHB SR &
EHEEDEASIIAHEEMEZRER L VESR
Ihi.

8. HAFMEAHSE THEENENRESRZASR
EHE(AHEAE)  FISHoABFEOF AR AR=
BB, ®BEHHEES, B, ARBILEE S h ik
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IUPS 0 43484:7,500 K A A19854E10A B bhic. H
AFEAT =¥ 5 vOREY, BRGLHE~ORIG

& LTHBRREC S 5 A BFHRRERD LA T

b, B, RKRNARFC L3V VES Y ANBEINT
Wb EHRE IR

9. IUPS BHHE(FHEES) . 74 IUPS BFEs
PR TfTiebhvic., 1986ED N v 7 — 3 — IUPS X
SE~HELL S FORBROTRE, KDL A T\ 3
A, ANBRAEBT#EC X hThhs. HAX DEBMO
EFPgE 1 412500~600 F Ah IUPS X h X h
O TCEABRECHEEYSEV-T5 (1 A10B ¥ TR
EB®REHC). v —~—k&Kkit5 Fenn L 7
F » —iZik A. L. Hodgkin g4 I hic i i i -
DEHTHE S h, D. Hubel HEAR Y ciBEH S hE&
FHEhi

Y VFREOEEE T = 75 ARBITHEDLD
MZDOBEHENHEEINLN ) OBFELS TREDRK
BREERENYRELE. ~ LY VEORDKEI O
TREEOTBREOEMIAE > T3 X5 THBH,
BARLBE~AVERHEF A LT 5.

News in Physiological Sciences 23BF614F X b &
it s,

10. 5863[EI(FRF614E ) H A LB F S OBHEIR O\ T
(A, hWERLYERSE)  HEPAK 823 E, nEE
#5468, KA X —RER2ITE, HH#EEE LUIEA
3K, E—=vIVIFo—, EBEHEEFCVELY
LARBEDOTFETHS. 5B HAERFEL1EEOH
ALRUBEREBROBHAB L B AZE TV, 125
121,374,000 2 A BEELHIRAARE R G S h
7.

11, ZE64[l(RBFI624E) B A BE LD EfFRA >
WT(AHE®RE) (62654 A1 A~3 B, BTECTHE
DFETHH. MUEBAEEF¥LLFECTbh
BFERDT, CaAVEIi—F 4 vI/EHELT,
HERESIhI

12. HE22EI(BR62E) AARFASBEREBT D
WC(KR®BE) ( B62E4 A1 B~ 9 AXE#EIh
%. ERELSIHN, BREBImSyr vy 1 v T
#EIhs.
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L FEEESORR  TREIO 4 HERFH B

. Of BREERKIFERFELFER I ObL

FRAERSSEFAMBR O K AR LT & YRR
EHIh1, O—EHEEMD EAE IR,

2. BEREEREOH B EERENILOH
FEOHEMNTEIh, 614 1 MK FEERE 1
ZOBRERTT 2 LRt

3. BHIEBREOWT L BRREE, MEEREKOH
BEEAREIh, LERSE, PEREI O LhThiE
BOEARROR . —RER 2B IMO_EkE O R
BESRSTHEYRET A EITinT.

4. SEBAREBREZEF (FER)BERRSR I
WT BN BEEERRERRR L v ARAE
FHEF (EH)REACESRRSh, BABEAHE
YREZRARCEOREND VAR I M.

5. AP EEB O WL, ABE, X
HBEHEEOLEORADRENFRELEHEL
w&hic. FTEMELBEADY A RO BT &L
b, EHRERENLTORRELhB LTl o T

6. H1E7 Y7 KEEMREBELEOH : 514
EAEYEES L O BF6LEILAA v 2, 7 mis\ - CER
LHEFTO LOHE LD CHREREE L LTEML
TERLVWEEREND - . FHEORFIC O XRFDOHE,
ROEBEDOETEMTHIE LIt ole. QEALEE
SR24M8 v 7 aRASMbAZ L ALY
2y 7T SEREL, XBR XY ZOMHEYE
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AREHHRFCERHE X v ERELAZE 2B OH
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DREATEET A, Thil b H¥kx
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Wb EEBEEHEZRESR

'J‘)H%‘iﬁfﬁf‘ﬁ%‘ﬁ&ﬁj:ﬂi 642 F 1 HHER Tt &
o BB CEEAER 2, BiRd+
ﬁﬁﬁﬁﬁiﬂ?%éhibt.%ﬁﬁﬁﬁiﬁmﬁ
WRAE o 4B R BAPH AR SR DA REEE KRR AL
FEEEFH L TORE Lie. BARMBEETy v
)y VRETMEELBRFEOTE AR EIhE OFLED
Pretsilie pic b, DINEREEE S T DO TE T,
RE#LRACREEN SV TT. IBRILER
ISR SR 2R O RIS Rl & LA Ao 2
TRIDTTH, BREZKIEFTHIEESEL LT
BB, WEBOMRABCRORE Lic. NIgEHEE
H R RS X D AR R A o, 2 5 TSR
ERyD T T~ D mitochondria o EfkSAYDT
g2 WHBIRCRE Ih B SIFko%E L LTOR
FEBThi- XM % 2EHEECYE
DRZ U, EREBCIIEREEYB V34T
F L, MEPIEEALERE Ui E o
525 FHIT bR EE R S0 5 B E O Pt
DA X D RBFI22AEH LR X Y ERE 0%
BE3hE Lic. BARUEEFARESHAEREHE
 1SERIPHNE S S h, REBEL4E L CoBER

WHRELE, AFFELE L M O REED LR, IR
F26ERIET L AHE ST & v EERCB Lh, &
FHRCHEb Y R lh 5 ER L BIEV - X 51
Az %3 BBRBMEHFAV v, 7BlERELC LY,
AR =Y PO RPEBA & bk L OEETIG
T h, MFLFOETHEEBAMC ST 555
A, BT 4 — A VY — 7 3l A IR IETRE
BEOHEEDOPREED bR E Lic, NIEEHEEEI
BERREE, ARSI ¥ 5504, PIEADE
HebhlebhooflBSOWEELERE L, BRI
MEACBCTEOEREER SR, 17 7BROR
B EF AR E SN B SERIE IS h T
b ¥, FRFIS34E 6 A BER - T60R GRE, A
EWEBERY) D ol bR ico TR, BERE
B THUMERROBEYE BB OBK LB X5 M
HE, BCBFEMEIC X 5 MEROTGLIERE
PEERRERL, TORBEERTE D% LV ENRETRAE
THEGESE Y52 ¥ L. ERROThEC X b #Ed
VKEAFEFCHE IR E L
AR5  OBITERIRE L, B AMS1C
b =7, B x5, 8mm, EFAEEEIEL
BHREELEN, HASTOEAZETWHLE LS
, BEIIVERMELTREP I TLE. SO0EX
FERFRH D F LA, ZhizBherer < —35%
DR stehh LR ERA. BCEEEF L & H—H
R oteBEEEAR Y eon L BvWlT &, ¥
BUEERTHAFAIENTERVHLELR L LD
1L, BEOHMAFHEMAHEDIORETHA S EFLE
T CREEDOETOMBEELE BT A ki
BLI DV HEEY BT vE LETET.
(BEMILAY BFE¥HE BEETF)
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Sherrington Library & 2 @ #% © & B

AT B (w%}rm%%&&bf,mmb%%
IESS Rialbcoien % ‘Oxfmd K27 B @ Sherrington
Room Bc B LCORED HAIR L % L.

B L L 0 enth, Oxford k4D Dr.
Connie Martin %Eic

1) Japanese Physiology, Presend and Past.

2) The Themy of Decrementless Conduction in

‘Narcotized Region of Nerve. (by G. Kato)

3) Further Studies on Decrementless Conduc-

tion (by G. Kato).

4)8&&@“%%& =

COE O R

5) Proﬁle Charles Scott Sherrmgton{by S, Hom
ma)

SRAES AR LE L. Thicid, Ak
B, METREE, AM=BEEoR g X o
BT A o LR Lis. 20, £ X h R
A b, AT Copy RHIEHEEE L
7. ) ' o

13T, Dr. CoR, Martin X b, Sherr’ington Library
D%%%@&A%D%ﬁ¥k0h10~lﬁf§ib

Foo T, %ﬁram%&?émﬁf?

THE SHERRINGTON LIBRARY FOR THE HISTORY OF NEUROSCIENCE

Since this library was opened a year ago by Sir John Eccles
and Professors "Ragnar Granit and W.C. Gibson, efforts to attract
donations of books and manuscripts and to find suitable sources

of items for purchase have been well rewarded.

Sir John has

already sent many items from his own library for inclusion in the

‘collection, as has Professor Granit.

Professor Gibson has acted

on the library’s behalf to secure the return of many items of
Sherringtoniania from the Woodward Biomedical Library in British
Columbia and has donated many important items to the library

himself.



, In order to make known the development and the needs of the
library, 250 letters were sent in January to all anatomy,
physiology, psychology and other related departments in British
universities. These initial contacts have resulted in many
donations, notably of a first edition of Sherrington's
Integrative Action and a Sherrington de-cerebrator among others.
In addition to the actual donations, these contacts have
constituted a first step toward establishing the library as a
centre for the study of the history of neuroscience and the work
of Sherrington in particular and we have already welcomed many
visitors.

As the result of another project valuable contacts have been
made with individuals in the United States and in Japan. 1In
Japan an announcement about the library's development and an
appeal for donations was read at the Japanese Physiology Society
meetings and appeared in the journal of that body. The library
has already received a parcel of books as donations from
colleagues in Japan and the library's first official visitor came
from that country.

In the United States contact has been established with the
Research Program for the History of Neuroscience at the Brain
Research Institute in Los Angeles and with the committee of the
American Neuroscience Society responsible for maintaining and
fostering all aspects of the history of neuroscience in America.
An announcement about the Sherrington Library is to appear in
this group’'s Newsletter, which is received by its 10,000 members.

Mention must be made specifically of the generosity of
Professor Clinton Woolsey, who has sent 12 brain atlases to the
library as well as the collected reprints of his department at
Madison, Wisconsin and several other books.

Another donation, which amounts to a treasure for the
library is the multi-volume set of the diary, a carbon copy, and
letters of John Fulton to his friend Arnold Muirhead, who donated
the diaries to the Library. The letters are beautifully
interbound with the diary and provide a unique record.

In addition to the resulting donations, the contacts made
this past year have proved especially gratifying, since they
reflect the great interest which exists in the subject of the
history of neuroscience and hence justify the work being done on
the project. Already the library has been able to act as a
centre for people interested in this area and to put these
scholars in contact with one another. It is felt that this in
itself is a notable achievement.

Among the items purchased for the library this past year is
a collection of some 26 items from the R.S. Creed library. Of
great imporatnce to the collection here are the eleven books in
this group which originally belonged to Sherrington and were
given by him to R.S. Creed. Outstanding among these is the 1662
Descartes De homine:. Efforts are being made to secure funds to

allow us to purchase the rest of these books as a collection.

Besides the contacts established with the main antiquarian
book dealers, the librarian, Dr. Connie Martin, has made many
visits to other libraries and archives in order to learn what
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other collections contain, a main aim of the project here, and to
make known our purpose and needs. Among those places visited are
the Wellcome Unit for the History of Medicine, Oxford, The
Wellcome Institute, London, The Royal College of Surgeons
Library, London, The University Archives, Oxford and the Centre
for Contemporary Scientific Archives, Oxford.

The library has welcomed many visitors; some in connection
with developing the library, and others who actually wished to
consult the materials we have already collected. Notable among
these visitors are Professor Takagaki from Japan, Professor
Gordon Shepherd from Yale University and Professor H. McIlwain of
St. Thomas's Medical School, London.

The library has been extremely fortunate in securing the
interest of Dr. Edwin Clarke, retired director of the Wellcome
Institute for the History of Medicine, London. Dr. Clarke has
agreed to accept the title of Honorary Curator of the Sherrington
Room and has an office in the department. He has provided
invaluable help in developing the collections, offered assistance
with enquiries and has already mounted two exhibitions. His
generosity is witnessed by the fact that he has made available to
interested scholars his own outstanding library, some 2500 items,
in the history of neuroscience.

Work is progressing toward having all the current records,
of the library's holdings i.e., a catalogue on computer. This
will allow us to produce lists of the library's holdings for
other related libraries and institutes which will constitute a
very fine resource. Having the records on the computer also
allows the production of catalogue cards and has proven very
efficient.

Other projects for the second year include listing the
papers of the late Kenneth Dewhurst, which have been lodged with
the library, cataloguing those volumes of Dr. Clarke's library
which are transferred to the ownership of the Sherrington
Library, and establishing a register of other locations of
manuscripts and correspondence emanating from or relating to
Sherrington. Where possible, copies of these items will be
obtained and listed. Further emphasis will be placed on
establishing and cultivating contacts with other institutions
with the aim of making the most use of the resources already to
hand and increasing the effectiveness of the library's role as a
centre for the study of the history of neuroscience.

In connection with this aim, continued efforts will be made
to secure funding, not only for individual projects or purchases,
but also for continuing support. It is felt that the nature of
the project itself, the very high level of interest shown, and
the progress made in the first year all underscore the need to
maintain the original concept of the library, namely that it
become a working library and centre for study rather than a
static museum collection. We wish to take this opportunity to
thank all those individuals who have given their support in this
first year; it is our greatest wish that this interest and
support will continue and grow.

C.R. Martin
October 1985
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