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On excitability cycle of nerve after repetitive stimulation
' ] . Test with a strong shocks

# O

W B OHE T

(WakaBayAsHI-Tsutomu - SaATow-Youko) *

Recovery of the nerve after repetitive stimulation was investigated with measuring the

spike height by applying a strong stimulus after the strong conditioning stimuli of different

frequency and different number, to obtain reference data for an ordinary procedure of nerve

stimulation. The curve of the result could be fitted with a formula which involved an exponential

term. It was rather convenient to suppose that there was a parameter which is not constant in

the term but varies with time. It involved still some other characteristic constant, depending

on the condition of the nerve. This could be regarded as a characteristic of recovery of

excitability after stimuli of certain frequency and number.
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Fig. 1.
Diagram of the part of the experiment for the nerve preparation.
Tap water circulates (g) through cold or warm water (t) in Dewer’s bottle
(j) as A-1. The water which is made cold or warm circulates then through
the isolating chamber (w) in A-2. The fluid electrode box (a) in B is placed
in the small room (b) of constant temperature. The excised nerve trunk
(n) is mounted in the slot of the electrode box (a) and a piece of vaseline-
mixed cotton (v) is filled in the slot between each compartment of Ringer
solution as B shows.
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Fig. 2.

" Block diagram for generating the conditioning and the testing shock.
ST : Stimulator 1 (conditioning stimulus), STe : Stimulator 2 (testing
stimulus), 1S;, ISz : Isolator 1 and 2, D : Delay’ circuit, CT : Counter
circuit, X : Preparation.

_ At the right, an example is shown in which ten conditioning stimuli was
followed by one testing stimulus.
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Fig. 7.

Recovery of single node of Ranvier. O : after
single stimulus, @ : after 10 stimuli (interval 3.4
msec). Curve shows markedly steep rise. Temps.
21°C, 1i-16, 1962.
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ERICBAS NI A T RFIOBER L s
BHRZLESE (eXH ) TRECHE
3.4 msee 7S \ERE 6.0 msec X ¥ % EIEEN
TV C, 3.4msec EREICx+ % 234 7 BB
BRI 7 e LD LT s oicktl, H6E
(F 7 V= Homv) TR 4.36 msec DJ
PREC PG 6.0 msec X D HE - TERESREL &
STVBP, Z0 4.36msec A1 7 EHER
BL, BIASL IDBRBEPIDASL JiICH LA

15 20 msec

. Fig. 8.
Test of fitness of the formula (ii) to the exp. of Fig. 5 (Toad nerve). log Ho—H is taken

Ho

as abscissae, t as ordinates. O : after single stimulus, (D : after 60 stimuli (6.0 msec. interval),

@ : after 60 stimuli (3.4 msec. interval).

Experimental data deviate more and more from the straight line in the later period.
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H=Ho{1—’e_—a(t—tr)} .............................. f)
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Fig. 9.
Fitness of the formula (iii) to the exp. of Fig. 5 (Toad

Ho—H

nerve). To test the fitness, log is taken as abs-

cissae, log t as ordinates. O : after single stimulus,
© B1=147, D : after 60 stimuli (6.0 msec interval), By =
1.02, @ : after 60 stimuli (3.4 msec interval), 83=
0.84. Experimental data are approximately on
straight lines.

~F—=Th%. bLINIZEETSHE LI,

H?{;H me ATt ()

L5 h b log{(Ho—H)/Ho} & (t—tr) ICEH
BIfR 7 & 5% Th 5 NERICE X VERIED

¥ (Fig. 8), #-T logﬂ(i{_oH & log ttr
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BN L 02w, {) oRT—ELBEWL
a P—ETh R L BB L TRE L5
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LEVT,

%
100

IIO e .IIC;O msec
Fig. 10.
Fitness of the formula (iii) to the exp. of Fig. 4 (Frog
nerve). Logarithmic scale in both axes as in Fig.
9. O : after single stimulus, 8=16. @ : after
60 stimuli (4.36 msec interval) 8=1.2. The data
of 10 and 30 stimuli with the same interval were
found between the two (omitted in the figure),
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Table 1.

Table of 8’s obtained by graphical method (present
experiment). )

Conditioning
stimulus Time
Materials o—r—— constant c. f.
Interval Number B
(msec.) of stimuli
1 147 (B1) -
6.0 60 Lo16(gy) Fi8o o
Toad 34 60 084 (Bs) > %
~ Sciatic nerve i 134
436 100 102 P& 3
Frog 1 156 .
S8 nerve | 436 60 12 P10
Frog 60 60 123 .
Sciatic nerve { 4,36 60 15 Fig. 6
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On excitability cycle of nerve after repetitive stimulation
. Test with weak shock

#zOOOM W= Bk OMH T

(WakaBAYASHI-Tsutomu » SATow-Youko) *

Recovery of the nerve after repetitive stimulation was investigated with measuring the
spike height by weak stimulus after the strong conditioning stimuli of different frequency and
different number were given. By use of the weak shock the supernormal phase of recovery
could easily be known. The result was, similarly as the case of “the first report, conveniently
represented with the diagram of spike height against time in logarithmic scale and in this
case the supernormal phase was remarkable after one or two conditioning stimuli. After
numerous conditioning stimuli, excitability recovered oscillatory to normal without showing
the supernormal phase.

This curve could be analysed into two components : one was a monotonic recovery as
was the case of the first report of strong shock test, the other was a curve like a damped
oscillation superposing on the former. In the case of one or two conditioning shocks the
latter component could be regarded as an aperiodic oscillation which superposes on the
former. The formula which fits the experimental results was presented and an explanative

diagram with the aid of shift of the excitability was shown.

#
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(2nd. D:pt. of Physiol., Tokyo Med, College)
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ZDEES (ZLOHAEE) ECHILT,
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7o, BRILE OBV T, WHEROM
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DBEL TV AEBIC AN TERL, pH bk

Fig. 1.
" Arrangement of the electrode.
STi : Electrode of conditioning stimulation ; ST : Testing

stimulation ; Rec : Recording electrode.
C : Central end ; P : Peripheral end.
different arrangements.

__________________
b

[

Spike Height

3 infensity of Stimulus (Arbitrary unit)
k] I | | | | |

A, B and C : Three

BEriv, RvRBEENCE L T—EHFE
BORYHLTERLLEAL® 5. BRIIH
BIOBEEY B RP - DT, BTz 2 FIE
L, A cRamBtEiThbhd ok,
WEIS MBI OB AR 18-20°C, RMEW O
BT 36-37C L Liz.

2 B o & B

A, pFHIOREME
. BHOBREERAAIDEEE
DEFE (FlERR)
RERAMOTBE L B 5 7cdIL,
FIBEREE & 2 1 7 E & OBRE E
NI fERRE 2 Modhfrom <, £
BR PR D3R T A A 5 A 7 i
B DSLTULD, BRBEED
T, O LY Fb Lot
Aot XAEERMEZEZTHTO
BRI KR A o 7o, FHHIH Tl
HEHD AR 7 PKRELS L - T
b, WKREICETZICETPLED
D HECTHD, BHCTFHCR
Bl e s b, RO ERED
IVEHERATAZ 2B DT,
1/3 Mk R34 7 & & ABHEIM O B
Er Lz, B) Xaof@0EERT
L OERFEHRTH S (RIR).
1. (a) WHsEOHE
SARIRE S —E i LHREE
2 A, BRORH BRSNS
B b bbh, EEBEVEBIOE
EHTh -7 (Fig. 3, 4 W)
(b) REERHOHE
l Rz —EC L TERC LS

Fig. 2.

Excitability curve (Relationship between intensity of stimulus

and height of spike).

A representative result on a toad sciatic nerve.
Abscissae :
“spike.

® : data of newly excised nerve.

+ : data 2.5 hr thereafter.

QO : data obtained after further 3.5 hr. [-31, 1963,

Intensity of stimulus ; Ordinates : Height of

ERHTHERSELNDZ L, 1
EFIEE O b OREEMBREARTH
BEvHbi T, 1EE10E
OIEFICESE L T %4 (Fig. 5),
10[E# OBERI O F 3 5 i kic
1 R & 0 2) BE
(Fig. 6) bd o722 & ThD. (1[H
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Fig. 3. Effect of the frequency of stimuli on recovery. Toad sciatic nerve.

+ Position of electrodes : B (as shown in Fig. 1) Interval between each conditioning stimulus : 2.93 msec.
O : single, @ : 10, ® : 30 and @ 50 stimuli were given. Abscissae : Time (msec.) elapsed from the
last of conditioning stimuli to the testing-stimulus. Ordtinates : Height of the spike obtained by a
weak test stimulus is plotted in per cent of the maximal height by a strong stimulus. A : in ordinatry time
scale. B : in logarythmic time scale. Temps. 19°C, X[-24, 1962.

MAX = o

%
3001

200

100

IR |

sl L i 1 Dbt it A
i 10, 100. [000 msec

o bl

Fig. 4. Effect of the frequency of stimulation on recovery. The same preparation as Fig. 3. Interval
- between conditioning stimuli : 11.2 msec. Number of stimuli is represented as before.
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Fig. 5.  Effect of repetitive stimulation on recovery. Toad sciatic nerve.
Position of electrode B. Interval between shocks : 5.6 msec. O : single, @ : 10, @ 50 and

X : 100 shocks were given.

Preparation which was kept in an ice-box during a night. Temps. 19.4°C. X[-25, 1962.
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Fig. 6. Effect of repetitive stimulation on recovery.
Interval between shocks : 2.46 msec. Other things are the same as in Fig. 5. Temps. 18.9°C,

X1-18, 1962.

LIOEIBEHE L T BHATS, 2[5 [EE
TH - CREMNE LV L b o T.) Sl
BOBEESECH LT, KESREI S LhiEz
ORICHIEZET I ERFBERL, BEHOSL
bbhdZ I ENERB. LXEFEALTE
DR CEER AL ND, b/ P Hz
TRPEPE - ThbbTrTh -7z, BIEHRER
IBEEIE AT, BLdickEFit 1 20
¥, WieTHem BEerL—BORBEET
BOEWEL, bo & REHHBEE DG

B b—RBOEHNRALNS Z LIZEIRBiC
R5EITHB.

I. HBEGoHNE

S AIHRATL & SRBRARRELL & B OEALic 5
%, A—8ALoBRE LB L TH5 L, TEH
R HEHOMERF O H oD e RIC oV TE
DFETFTD bR, RO IIRE
fbixBobhird -7 (Fig. 7, 8, 9)

B. Za0#HiR

Gasser }z (¥ Grundfest OB & i+ 5729
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Fig. 9.
Toad sciatic nerve.

Fig. 7, 8, 9. Effect of the position of electrodes.
2.93 msec. Fig. 7. : Position A ; Fig. 8. : Position B ; Fig

Interval between shocks :
Position C. Number of stimuli is indicated as before. Temps. 20°C, [ -31, 1963.
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i3 OREIRIEARE & RFERREE v, X =
NOBE L DEBED oD I B EHE T b R &
To. B DR S REEMC X 5 23ED
bhi Ve ORREBLOT, TRATHIFKA
DFHEE F.

(a) WBEMBROFI TR, BEHIEBELD
bbh, WRKASL ZREVERRTES LD
Sl REBRIIER A 85 & 2 08T HBR
WD RS 7 EOWD « NEEIOLERPE L)
STz, WEBICE CRESSEFR A 5 IR

Sk o e B 3V B iR oE#cowT .

BoRHEE Lz (Fig. 10). EAE —RKEIC
RAET B L, RBFA A 7 BiEd i VEE
L7ehs, BHE « REH « REEOEZE D .
T, A L FEETH o7z (Fig. 11).

(b) REMRE T, BEHOL L bhFEIE
FIEH, BObhvHELd o7 (Fig 12)
0, KEREHEETIREZ L OGABEHNRRED
, XBZhPHYOKE S LT (Fig 13).
SR O FEFA 1, S RIS OEDR
TL % Z LI EREMRIC LT .
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Fig. 10. Recovery of cat phrenic nerve {1 ).

Electrode position A. Interval between conditioning shocks : 2.1 msec. Number of stimuli :

QO :single, V : 2, ® : 10 and @ 50.
A ! in ordinatry time scale.
B : in logarythmic time scale.
Temps. 36.2°C, [[-19, 1963.
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Fig. 11. Recovery of cat phrenic nerve ([ ).
Electrode position A: Interval between conditioning shocks : 1.99 msec. Number of stimuli:
QO : single, V 2, + 5 and ( 10 shocks.
Preparation of contralateral side of that in Fig. 10, kept in an ice-box during a night.
Temps. 32.5°C, [ -20, 1963. :
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i ) =100 msec

Fig. 12. Recovery of cat saphenous nerve (] ).
. Position of electrode A. Interval between conditioning shocks : 1.99 msec. Number of stimuli
is indicated as in Fig. 11. A : Time in ordtinary scale. B : Time in logarithmic scale. The
same experiment. Temps. 34°C, [ ~26, 1963.
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Fig. 13. Recovery of cat saphenous nerve ().
Position of electrode, interval between conditioning shocks were the same as before.
Bubbling of oxygen into the fluid. Time in logarithmic scale. The same preparation as Fig.
12, but kept in an ice-box during a night. Temps. 35.5°C, [ -27, 1963,
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0B, FHEROFETBEHVET D 50
(Fig. 14), KEHRFHETIBRHIHRL 55
bhEE» RS iz (Fig. 15).

Yu R A I OLEMRIC OV TSR THL
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Fig. 14. Recovery of cat sciatic nerve ([).
Position of electrode and Interval between conditioning stimuli
were the same as before. Number of stimuli is indicated as
before. Oxygen was also used.
A : Time in ordinary scale.
.B : Time in logarithmic scale.
Temps. 36.1°C [ -19, 1963.
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Fig. 15. Recovery of cat sciatic nerve ([ ).
The same preparation as before, but kept in an ice-box during a
night. The same conditions as before except that oxygen was
not used. Temps. 33.7°C. O : single, V : 2, + :5 P : 10, @ :
50 shocks. [ -20, 1963,
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Y} e (i)
B o=t/tr, > tr(tr 12 MR

basial L
1000 msec

Fig. 16.

Analysis of the recovery curve with the formula (iii) in
toad sciatic nerve. The same experiment as in Fig. 4.
Interval between conditioning shocks : 11.2 msec. Conditioning
50 stimuli. Filled circles show experimental results. Time
in logarithmic scale. In the lower diagram the oscillation
of recovery curve after 50 conditioning shocks was shown.
Two components of the supposed process were analysed in
which the oscillatory one was shown in the upper diagram.
Fitness of the formula is moderately well. Constant 8 obtained
is 0.3.

o [ AR R | N

! 10 “I‘CI)O “msec
Fig. 17.
Analysis of the recovery curve with the formula (iii) in
cat saphenons nerve. This corresponds to Fig. 13. Interval
between conditioning shocks : 1.99 msec. Conditioning 5
stimuli. Explanations are the same as before. Obtained
constant B is 0.55.
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Fig. 18.

Analysis of the recovery curve with the formula (iv).
Toad sciatic nerve. This corresponds to Fig. 3. Conditioning
single stimulation. Explanations are the same as before,
but an aperiodic oscillation (upper diagram) was analysed

in this case of single stimulation.
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Hrb Y ehr o BERET S LREECE
TRZLETHD.

v r XX I OFFOMERE THEE D e p.p.
DIEI{E #5048k L7z Hubbard 35 X O Schmidtl®
(1963) OFEFIC LD S ELEA L, X Gasser
& O Grundfest!) (1936) o34z @A LT B

Table 1.

Table of B’s obtained by graphical method (present
experiment).

Conditioning
stimulus Time
Materials —~— s . const. c f.
Interval Number B
msec.) of stimuli
Toad: 10 1
Scxatxc nerve 30 004 Fig.3-B
50 *
Toad : 10 0
Sc1at1c nerve 30 0.4 Fig. 4
50 0.3
Toad : 1 0.7
S 10 0.68 Fig.5
c1atlc nerve 50 0.3 1g.
100 0.2
Calth ; 1o
Saphenous . 1o
nerve | 5 04 Figlz-B
10 *
Cat 1 2.2
Saphenous 2 1.0 .
nerve 1.9 5 055 Fig13
(2) 10 0.4

* : The constant could not be obtained, as this
point was beyond the scope of application of
the formula.

Table 2.
Values of 8's obtained graphically (applied to the
results of other authors).

Conditioning

stimulus Time
Materials — const. o f.
Frequency Number B
c/s of stimuli
Gasser &
1 2.2 Grundfest.
gat}’l 90 3 1.2 (1936)
aphenous Amer. J.
nerve 250 7 0.9 Physiol.
250 23 0.7 117 P. 129
Fig. 18.
Habb?rd&
Rat:E.P.P.of 1 18 omide
o J Plzysiol
e 20 ® M0 7g6:p. 160
Fig. 10.
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Fig. 19.

Analysis of excitability cycle of Gasser & Grundfest
(1936). Cat saphenous nerve.

A :Curve from originaly reported data. B : when
represented in logarithmic time scale. Marks of
circle show the result of measuring the original
figure.

O : single shock, @ : 3 shocks at 90 per sec.,
® : 7 shocks at 250 per sec., @ : 23 shocks at
250 per sec.
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Fig. 20.

Diagram explaining the recovery curve by supposing the

shifting of the excitability curve.

biva X5 AR E R
BRI LEBHEZELIN
PHMRHATE D).

WICHER AR T R 25 E

Abscissae : Strength of stimuli ; Ordinates : Height of spike.
Family of curves shows the excitability in successive moment.
Thick curve ( | ) represents the normal excitability which moves
promptly to the right hand side after excitation of the nerve
and moves to the left as recovery proceeds. Arrows indicate
this. With strong stimulus (A) as testing, spike height grows
from zero to AB, AC, AD, AE, AF, AG and AH (Ts). On the
other hand with weak stimulus (a) as testing, recovery curve
grows from zero passing through a n (Tw : this is the spike height
by a testing stimulus of a weak pulse) to a b, then decays to
a ¢ and again oscillating grows. Thus oscillation is brought
about by overshooting of the motion of the curve.
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R O ER ISR (C B (E Y Mineral Corticoid QB E

Effect of mineral corticoid on ionic composition in saliva

612.313.1

7N N i  (MaTtsumoro-Satoshi) *

Effects of DCA administration on salt constituents of saliva were examined with
salivary glands of dog, with or without anesthesia. The salivary excretion was provoked by
pilocarpin injection. Results obtained are as follows :

1) No effect was found 3 hours after intramusculary injection of DCA (1.1-1.6 mg/kg)
upon the salt concentration in submaxillary saliva at all rates of salivary flow, while a
slight decrease in Na and Cl concentration was achieved in parotid saliva, and by a large
dosis (8 mg/kg) in submaxillary saliva.

2) After repeated administration of DCA for about a week (total amount 6.6-10.5 mg/
kg), the concentrations of Na*, Cl~ and K* all decreased in parotid as well as submaxillary
saliva, while the ionic concentration in sublingual saliva did not change at all. Thus the
sensitivity to DCA was the most remarkable with parotid gland and the least with the
sublingual gland among the three klnds of salivary gland. The submaxillary glands was
between the two.

3) These differences in effects of DCA upon three kinds of salivary glands may be
explicable as due to differences in histological structure of these glands.

4) The fact that DCA can exert its remarkable effects only after repeated administration
and the effect once achieved could not disappear readily for a couple of days, was explained
as due to that DCA penetrates into cell and influences the function of cellular enzymes
which incooperate in active transport of ions.

5) From the above experimental results, it was maintained that the salivary gland can
not be used for bioassay of mineral corticoid, so far as the experimental factors influencing
the salivary composition are not strictly controlled.

TR IVEEEONDETHA I EHELT

[. #&

null

Wb,

Mmeral cort1co1d?)kﬂ@ﬁ§0)/( b vg {);%él"'" W%
KET v 5 FEICE ik Frawley) ORfELR
R O E 2B &, IIRIEMER A A4 IREER
iwz o Nat/K* HoflE & BRI EKREDZ
WhciEis e A L+ 3 EM2 S 5. XThaysen?

8y Nat RZBOWEERD Na* REOREDZ
BIBREFLE Y OERC X VBB LT 2.
Bz Denton® 2% NaCl o fiFWNEAIC L -
THEH O Nat/KY LZELCEEELNIE
75, MI2EEMB L TEATIZLEER,
ZhidEER o Nat, Kt O SInEIRRE v
* U EERI RS 1 ARSEHE (FRHFAK

)
1st Dept. of Physzol Kyoto Prefectural Upiv. of Med,

CPRFH38SE T A 2 HEZAT)

Lz AN—FENY 1, DCA #Kic#H 1
RIS (11mg/keg/H) LCmiFEo Na* ¥
B ERBONE KY BB QKT 2 EH & /s 5
ik, BB IIERE O BEE b h OER
o Na* @EEIEAL, KY BEIETL, #
S CHEfE Nat/K* HeidsetFRE X 0 sghnd 5 %
iD@%@J%VK*%mmﬁ@%u;grﬁ
BEEESTLN3 LHE LTS, ZOBICHER
DRBIZFIE—F LTz,

L TEHERTNOT o ROE TR, BT
iz oV TOEREFRIT 5 L4k, FTR
WK owWTh DCA #EOREERL, B
oFfEHIC X 5 DCA 5 0O%FE & kit %
HIC & - TR O R W 2 IS L
SHFREA LRRBTDTH D,



AN

MR O Sy SBR[ U T ik, Heidenhain® <
Babkin® % Jk ic & » CILERBIZEERThR,
T OFRERERROSWHERL L CE, MM
Tobh Tz bDEHRE + 5 EFA
(ecbolic effect) » MAkMEA S & BB LW Toy
W 51ER (hydrelatic effect) @ 2 >3 H 55K
DS TR 5Tz, T L TR O 2y Wi —i
KZONOFEERHERCET 28260 T
W5,

Gregersen and Ingalls® < Langstroth, Mc,
Rae and Stavraky? %%, Nat, Cl- o4
HWIREPIER OMAEE I PIL TE £ 5% %
Riz», BE® 11 Nat, Cl- o4z HCOs™ %
Ca*™, BREREOMBIMNRIC HTET 2 Ry
WO IR R BE AN A TR LR
BT L, FEICEHRED W B ki
EtTDLFrOBENRE—EORBHEICEET
PEEEHLTVS.

> < DR IR D A A PR MR 00 HE
BIZL - TRZIOTH 503 KEHICHREE LN
WER D A & B 3 2 - 0 E I E
LWL DAL, & o TEHE ORI
WTHRBEIR D A A L YREET TR & OB
FRICACCHRT2ELT 5.

.= & 5 &

EEREIYII ST 6-10 kg O H-EEL R
WERED Bll7s < AV, i8Ik = OB T & IFsest
KL LIPS BESUTE TR, STHE LN
25HE L. EBRRzead () £he
B (BH) ERLICKBIL, Rxpies 585
& (F7 v U #iE 0.075g/kg) & ERREROS
BT, ERCY -, TRERICHECTE
BOFE ST ICHRER ORE LT, Z0
WER IS HLY IR B A O MR MR % B L B o B
OMEMERE LRIE L7z HRER). KR35
BIREANVE VERE L, RER LR
MR IR MR 2 E L, BISRE ALV E
¥R RE TR R RE L.

UTERFEORMEEE N> TR5HL
T3,

Mg o BT FLE B3 Mineral Corticoid o728 » 497

1) DCA 5|3 DCG D5 HF X LBER

XRERE 4-5 AR R 2 EBEH T T
L, ZORREREAANE VHEE 1EITV,
#5- 2-3 R R B RBR 21T - e A 2 Ak
FREMEZEL T5. XABERBEHDCA
* LM Eicbz v ERRE L 258 EE
RET->IBE e BHEEREEEEL TS, B
BB RN E 1 DCA 1.1-1.6 mg/kg OFFH
NEHE 1EE&: LTHY, B2 LT DCG
(Desoxycorticosteron glucoside) 0.5-0.8 mg/kg %
BARMICESR LT

2) MEHIREIEGEI OICERRER E

RS W R ERE LT BITiX, 1% e
WV EARE kg Y 0.05cc OEGTRD
BETEH LK.

R OBREITFFEOHAETOE THRAOET
ROKABE ZERR L TR T, 0RO
WFROREE 2 ¥~ A7 LIESEER (an
A= L 100g, i 25g, EALEk 40g 2
FREDLD) Ik - THEEELYD, TRICHE
Imm OfiVE=— V&% 10em FEhEEL, *
D% BB/ INRERE NI A TR DBRSR
179,

—FHE TR, ETREOETRO 3 JRELR 2
SHHRET B HA IR, RN AREYS 2R
HAOBEL, FhE&EcvR) mFLrorFa—7T
PEBEFEAL CEROFELZITOIOTH 5.

W ORAEIC Y -, T, Bty 5 1-2
cc O MEWEIZIENICIFE LT b D TH B h
b, THIEFRBRE/MFETEHL L. MLT
WEVE DR & RICEE LR L XY e
F3Ro, —FHRTOMEEE BT, BEO
PR E ST 5.

MG EHREBEROB S CI EFE 2 EERE
v, ROEHMEHOPHHHSE, it
BEENROMFICK > TR ES5h 52D
BBl TRL, XS SIMCH LIERE
5L BRI  EE U R IR s
BREIC Lic. o BEMBEERCHY 3 RixT
DR L TBCTEEP LRI L TRTE
1-2 BAL 75 b X R— BB 2R E5FIEIZh



498 WA —— B D 4 BE S B+ Mineral Corticoid o %8

BRI L, BRORRIESHIR X v s
BEBETIEVES TS,

3) ML PICROBES

R~ e < O Mgtk O BB ER O
PERICRIT 50 Th 505, ERICEL TR
Bl EtER 2R T 2 FE L Lic, RIRET
KIRFERE IR BTV, RIS LA 05y
xR4T CIuEE OBEL 2.

NEIBRE AT ORERET 5B
Fo A ZREEHE Lz RIC2WTZEDRP
Na RUKA + VBEZREELTIANE DR
BRI R RS L R RETAEE L
fo. FORDITEIT—TF VT TERREBE
THEPERAFRUCRELEHLTZIERY =
FUUETEBEEAL TCEREZBRNICEEL
7.

4) PEBEBLCICHESE

EEY P 0 37 B MR RS DFERE L
7z < Na*, K*, CI- FOt HCOs™ 45T

E ml/h
S 80
“ -
‘gEa 200 ! After DCA
57 |
=3 0
600 mE‘q/L
400 }/\/:o-nt_rit
Nat AN
® 200 \x.._x___x __________ x
After DCA
0 mEq/L
zgg U After DCA
K* L
100 | ey 7% Comtro)
o]
6
4t Control
N&/xt
2F After DCA
o] . o
8 12 16 20 24 4
Time
Fig. 1.

Effect of DCA administration upon urinary constitution.
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Effect of DCG administration upon urinary constitution.
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Effect of acute DCA administration on salivary excretion

(Pilocarpine saliva from-submaxillary gland).
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Fig. 4. Effect of acute DCG administration on salivary
excretion (submaxillary gland).
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Effect of chronic DCA administration on salivary

excretion (submaxillary gland).
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Table 1.
Regression Lines of Ionic Excretion Rate (Y) from Submaxillary Gland related with Rate .

of Salivary Flow (X).

T a - Ratio of
Regression
Dosage - 8 I
Dog No |Anesthesia of DCA Nat cL K | p6a/centzo
, g Nat Cl
s—g Control EXP| — f|Y¥=0,096X—12.1|Y=0,089%11.1 [Y=0.006X A %
I — DCA 7.7 | =0.086X—9.7| =0.078%~11.9 | =0.005X { 91.6| 87.3
(—) DCA 15.4 | =0.074X—5.9| =0.073%-12.6| =0.008X | 77.9| 81.8
ﬁ— Contxol — =0.104X-24.1| =0.092%-29.7| =0.011X
11 — DCA 12,0 | =0.099%—21.7| =0.087%29.8| =0.010X | 95,3| 95,0
(— CA 33.0 | =0.086%-17.3] =0.076%29.2| =0.010X | 82.7| 82.7
v k+g Control — =0,127%—~5.6| =0.115%27.1| =0.01X
+ DCA 18.7 | =0.086%- 8.9 =0.062%X— 9.3| =0.009X | 68.0]| 53.8
v §+; Control - =0.100%15.5| =0.087%-15.8| =0.012X
+ DCA 6.0 | =0.055XH6.7| =0,074%11.6| =0.007X | 55.2]| 85.7
Vi E+g Control — =0.133%26.7| =0.107%—23.8| =0.012%
+ DCA 6.6 | =0.071%— 3.6] =0.064%-10.7| =0,007X| 53.1| 59.7
+4- Control — =0.114%20.9| =0.113%-20.9| =0.013X
VIII + DCA 7.7 | =0.080X-10.8| =0,071X-10,3| =0.008X| 70.T| 63.0
+ Resting (7.7)] =0.095%-12.3| =0.095X%-16.8| =0,012X| 83.6| 84.6
+ Control — =0.102%-15.5| =0.119%-53.1| =0,007X
« IX + DCA 10,5 | =0.064%+16.6| =0.069%10.4| =0.008X| 63.0| 56.1
+ Resting (10.5)! =0.097%—~9.7| =0.095%-40.7| =0.009X| 95,0/ 80.0
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Table 2.

Regression Lines of Ionic Excretion Rats (Y) from Parotid Gland related with Rate of
Salivary Flow (X). :

o Ratio of
. Regression |
Dosage + Coeff
Dog No. |4nesthesia of DCA Na c1” X DCA/Control
_ Nat cl- |
= Gontrol BXP = 4 |¥=0.133%- 2.7|Y=0,099%— 2,% [T-0. 014X % :
1] (= DeAsdminist 7.7 | =0,085X+ 1.3| =0,050%— 0.5 | =0.010X | 64,0 |50.9 |
() DCA [ 15,4 | =0.076Xj 1.8| =0.042X- 2.7| =0.009X | 57.2 |42.2
(=) Gontrol [ —0.122%X} 0.2| =0.107% 1.4 | -0,017X
III (=) DCA 12,0 | =0.088X+ 0.2| =~0.056X% 2.4 | =0,017X | 72.8 |52.2
(=) DCA 13205 | -0.088%— 0.3| =0.042X- 2.3| =0.017X | 72,3 |39.4
v () - |control | ~0.107%-13.6| =0.092%-15.6 | =0.006X
(+) DCA | 6.0 | =0.072X+ 2.6 =0,039X— 5,4 =0,014X | 67.1 | 43.1
VI (+) Control i —0.112%— 8.9| =0.062%— 7.4| =0,011X
(4 DCA . 6.6 0. 077X~ 3.5| =0,016X— 0,5| =0.003X | 68.% |29.5
Vit (+) Control @ =0,126X— 8.8 =0,092%— 9.3| =0,0C8X
() DCA | 7.0 | =0.094%~ 2.0| =0,046%-12.3| =0.015X | 74.2 | 49.7
. (+) Control ~0,109%-10.,1| =0,088X~ 9.7 | =0,008X
VIII (++) DCA 7.7 | =0.047%— 0,2| =0,020%— D.2| =0.011X | 42.9 | 23.1
(+) Resting (7.7) | =0.088X— 0.8 | =0.042X— 1.9 | =0.010X | 80.4 | 4844
(+) Control =0,107X+ 0.7| =0,078X— 0.5 =0.,009X
X (++) DCA 10.5 | =0.089X— 0.8| =0,044X— 6.1| =0,014X | 83,1 | 57.0
(+) Resting (10.5) | =0.093X— 2.1| —0.053%— 3.6| =0.012X | 86,8 | 68.0
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WEENERHCET LD THBH, Z0HEKC
ATz DCA EHEERFEOE FTBREERDA A+ v
DIFWHEEIL OV COREE OB EL T 5.
FLOKRE TIRER ORRAED 1 fl&7R Lico
THBEN, WROZA A4 L BELES T 710k
S>THRL, IHFA 4 VEBEOLVLELHEEL
7z, A+ v EEZVSh i, DCA 512 &
> TCHRA EH L REBIER L, —HERD
A X REZ L TR ERILE BV DTH B,
[FIRR DO FERITMD 2 5D EBREAR L TH &
LHHNBEDTHS.

B oin< DCA A #5055 5 o ik
Lo TR DATRFERCEETH - T, #
WIHEZRD THLIBREMZ 2FLET5.

Saliva

mEq/L

H TR B TR O A A VIBE T
THIBEE & OBRICIN TR L7z D Th % M3,
TR B - T FEHGEE O fiffic > h b
LT EDA & VEER—EEICEET 5 ENE
B ORI E BN T il 2 2 Tk
MR DYR I # L TA A VBEORICD
CTHRUEDTHS.

V. = =7

PIEAT -7z DCA #5 oMEfe ki K iE 458
BREGR R BT 51C, &tk DCA #E5EBRATL
DCA 0 1EREF3-TRHEE LY ErhL e
VRIRRIC & o TR R 5 0 TIRMENE O FELAR,

B LBD R E B ERSEVOTH S,

EZAVNETBROMER TIZED Na L8 Cl o

& Control

O DOCA Bmg/1Kg

Nat

80

Serum

3 160
. S .
« s° c1 mEq/L.
= o // by — 140

™

¥ 20 2 ,
] Ngf
wl 0 ©
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Fig. 11.
Effect of large Dosage of DCA (8 mg/kg) Administration on Salivary Excretion (Parotid Gland).
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FUEENPETRTTA20TH5. £ZTLRRE
oL Conn!? OREBIZHE - T DCA % 13E[H
Pllhichi - CTEBEE L (BHEER), Bk
ekt 5 DCA OIERRHS & 7z o Th HEE
EBETY, BET, BITROETO 3R
+% DCA OfEf & HBRF 752 LI X - T
DCA O EFI%AL & (MR & ZRFF LD T
»5.

% DCA 0 Bz X » Tl A+ i
EERkic Na Ot Cl A 2 VBEICE{EBTb I
75 < T HEE TN OF F IR Naf 0 CLA
FUVEERERHCETERTOTHS.

Wz ORI K A AV EBELERT T 525,
ZRIXP KA AV EERET Liclcd DF
LEZDNS. ,

Lo AT, AEEREEEERLCOCTE
Exz4 DCA EXRET I, REERT
1%, 1.lmg/kg JhE 1.6mg/kg THo>T, —7F
MR T 7.7 mg/kg JhE 33mg/kg TH D
P HBEEFIE O 1-30fFED DCA 285 L
EIC . fEoThhnd DCA HEEDER
2 k- CHREROBICERNSET 5 HBLRE
2 b5, £ CIORMEMET DA
PEEBRICE LT DCA RS E X BIEER LMK
Ffich7e s 8mg/kg CEMLT, ThE—
Bl E U TR EE 3 M B o b AR E R
Itr. FOREEBEINKICRET. £S5 Nat RO
Cl- 44 viEEic oW THBIC DCA #EIC &
S THAROFREFEL EEEL TV VICH b
¥, BEORFZEHALBETE LY TICTE R
L, 203 BEEROBELBEARE TS
2. KA A4 VEBEIC OV TCkA, MERfkic
DCA #5OEEIFALEHR LD, BMEE
BRICA TRE TR E FERD &R TY
BL bl fEic 1.5 mg/kg BE® DCA 12ix
s DCA o5 BMHER L F
BECHENSETOS LHEMCBCELEZLD
FTOTH-T, PEVETHREIETR & D b
DCA izt LEUE B D TH B, NETRICOW
TIRABMER L MEFERTENEP DT
BHBInG, THFEFRELY UL DCA I

BThHrLBEbiLs.

Pl E O TR ERERICH T 5 DCA DR
ERROBEEICI VRS E LD LTS,
X, EHoERIC T 1 EME%ICHZ > T
DCA %3 H 5 U CEERARICELR S b b
NTL BHICE -2 b DT, DCA &h &
WL ThEBICEORIIERT 2FTELS,
3 HMoBEFHREORE (86 K) LA
B, AR DCA OB S HEE L Ty
BOTHD. BRI BMEERICH CER X
DCA Bkt s (BMHER) S LeD
b ZD DCAEHOERE 2% TH 5.

Lz A TEIROKSY, HWADFITHTe>T
WX He34 4 0 active transport Ao T, K
AP B A A OENE I £ 5 T passive (T
transport ¥ 5N 3 b D EEZ LI TV 51918,
MLTHhrdd A & > @ active transport i,
enzyme action 1Z & - THIBBA O AIEREHEEL
TIFEbRELDEEZLNAHI®, LT
B AV L DEEIRD A A VBB RETE
B3 s B MBI AV THT b B B ik ©
B r DS AR LEREONIOTH D
B EERoERCRE LAt flr i vi
MEICHTIE, RVECHES icactiveDCA
PEGERE TS L EOERPEREL, RL2E
Fl 72 b ORBEZCOIEENELE LEZVEIRZ
DERNME VOERTAEEIE, ZhPHRE
VBB U CHIJaE D  active transport (2B 5+
% enzyne OIEMEEFIFAMICELELD 27D
LHEMEEOLNEDTH B, ZOFEFRICRL
C Conn DEDHEL—HT5.

ThED R XY B OBEREITRIC2C LT
DCA 3#:6 ifpisbiciEm Bk bic
5FTDThH T, BEEMC—BEORERE
FTHMBEROMELDLITBERICT 6D
LHERONEDTH D, EREHKONE, T v
T2 o\ T BB H 828R =0, mineral corticoid @
PEEREIT, % ORTROMIEIC R
BEOHREDONIHEREL TS,

¥ o THERIRICE L C bk 2 05 E» 5 b
mineral corticoid DML %1872 5 LB
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b5,

iz DCA ORI 1) 5 /EREAI I v
THRAT2FLT+5. Lo {DCA% 1 [
UEitblc - THEA#REE 5 BEERICB VT
&, ETREOCETROBERA A BT EH
KT+ 20 Th 20, FTFRERICH > T
DAL VBERFRRLEEBLLECDOTHS.
XETHRERICH > Tid DCA #HEHick-T
Na & Cl 44 v L ZAREICEDA X VIBE
PIETT20TH20, BETRERICD - T
¥, Na A4 VRBECEKTIYS Cl A4 i
BEOETOFP—RLEHCHODLNEDTH

%. RIS 2 S o BIARIE R B EE & A A v

STULTREE & OBRK E BV TE OEYREMR & K
» (5 7HEOE I KER), BIRRER O 2
fEE% R (B 1 RKUE 2RBH) Th
BEICHR LT 20 Th 5. Z0BEE, BRO
fn < [EVFHR 0 [BR R IR O B EERIC A
THWELNIERDOA L VIBEEZRL, —F
ZOEIFROE 2 EE IR OB Gk, Pl
FEERIZ AT BA A v OURNBERRTEED
NTvs. MiL<T DCA#EEICYX - TE2EK
BB SERCERIT NG B A A v OFRIN BRI 1T A &
DNEEREPRIBZCOTH P, EREE
Na 4 FvicovTd, Cl 44 vic20vTh
BFL, ZOERTFTRETRICHATIE Na A4
IV Cl At rvolEnEsLL, EFRico
VT Na & Cl oK TickER v, fFLE
THRIERIZH - Tik DCA #Eic k - C Na J&

O Cl A4 VBERBRALEETLTVRY, &

D7 3EDOIRICRT 5 DCA Ef D=L 3
DIHBFER L/ NI BEERE b h D
DTH2. I RICHOVTIRE TR BERD
AIRE T N TR L Ve 0, ETRICRT
VRERVRMIAG & KRR NBIEL TR D, BT
H o THRIRA EPRIEHIRIC X D S 6h T
5. o THIEEDERGEICH T2 DCA #
G OREPRIERIERICE < L 4h1F DCA &
IR L B2 5 & L SEBHES. #
UX—FEFRRICITF 0BG S50 X <
FEL, BT LT SH 20, FFRE

ZERCTS. WL TEREDOEI I
3, Z OFEEBERIESIC TA Uk % R P
XY, Na, Cl 2RINTZLED. #-ThH
L& DCA 2RI & Thid§BEso &
CFERHBETBIIX DCA Uiz @iy,
Na, Cl o # > OWBRILIMELE U CHERRA A
BEERL, FFTHREIIMCRBLEVIE,
XETRPZOBBROPHEOEEERTEIT L
CEMEHES. = OZHF LRIRE © BRI
+5 DCAFBEDOEELIIMAFIETS. LoT
ko > T DCA o BRREDRIC L 22 R
LD TRIPEREIC OV TOERE 53
BRIZRY O 2. 72 IZRIRR D8R o B
<2, mineral corticoid #:5EERICES L TR
FE OB « B 2 EOMBR R 4 B o I G &R
THRELD, ZORBEBEDEC X ZHBOE
BRSCHEEONI LIS TH-T, ZDHE
KL CHiFRomE 2 HfF LI,

VI E DRI HERRIRIZ % % mineral corticoid
OERIZEBL TG4 OBBEREISR Ty 55
&, ZH % mineral corticoid DEYIREIICH
5 ZEIRERE L EREO TICEREFE L L
DEIECIRY RFIRETH 5.

W BT RREER 03 5E TRt L DCA #5.
i Cl A A VBEDRTAES L Lk
O DMEL LI~ LTEY, B)lickh
iF 2 DR HCO, A A LY EE 231 U C g pH 23
LATEOTHDN, ETROFHETRLD
b Cl& HCO; LORBAKTHDZ L&
WLTwb., —HEARDZ Cl OREKTC,
HCO; A 4 v OEAICHET 20T L LT
B THEEFERMCIHALT5. EELHD
BRI BV TS B TROERIETRORICE
VB O Cl 4 A4 VBETERICIETL, ¥
iz HCOs A+ v iz ERT3b0LMBELND
DTH5. &I ATHOEAHCO, DG Te
LABERIC KA LE ATHO DY (HIFD)
X OEHOREFECHTH DCA »BERT 5 0k
A AV Gy AR B — TR 3 B AR o0 B RS
T T, Z0F 2 EEEY) Tiziv. Kb
Z DR HREGI IR EE O R A A BE R
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L, BERSREERACERT 2 LEDRL T
2552, S0FFz » DCA fERic X % HCOs
YW O BEIIA R EEHIERIC X 5 b DD, FREGE
ﬂ&klé%@@df%?%of,u%%ﬁ%
DOWERETH 5.

V. #& E]

ROEWNEE VT Ew bV VRIIERIC X -
TR ESWE LD, EROKIR AL 457
iz i+ DCA offE R L, ROMEHH
REEef{ic

1) DCA o 1[E#E (1.1-1.6 mg/kg/H)
IC X BAMEERICN TIRE TIRERIH - T
Na ROt Cl A4 v GUESETET T 525
T RERRIC H - T E DA & B s
LERPRS R, fLEEEL 8mg/ke ITHE
M+ 5 LE TR TS DCA I EH IR L THE
#& Na*, ClI™ EEOBDHES.
~ 2) DCA o@A#E (1@ X8k
FERICA TIREE O Na*, Cl- A & o SWE
HF, ErmidicERETL, K° bET
KT+ 32, FFRERCD > TR LT
FEERREAV. ZOBEAREOEET3 A
B 2R L Th kR LE . Bl
DCA oI T A ERTROTEIC LY &
bV, EFERAFRLEERTH Y, ETERI ED
Bk, BT FORETHS. N OB
EWT2ESHEKS.
© 0 3) REOBMEEROMEEC >V T Thaysen
T ORI 75 B - TA A v oy WA E & MR
FHEE L 0BG E RO FER L LTHEIEL,
Z OEFREE O 55 2 [H30E BRES L7z,
F DRER IR IAT A A v OWRINEE L
HTLE b a2 EHExTEERE DCA #
HERL ORickEE R, Bl R
DCA 52 X - TEHIIETT 5.

4) PLbo 3 B ok AR AT
B OV THIBEEESN R b ZB &2
%, HREOMBEALIER L. X DCA »i

Byic B % b B BB RITE & #b 3 BT LlC >
wTix, DCA REBEEHRBIC LE oA A4
VR 5 enzyme ICREAR L A E
ExTxoEfERbTATHD LA L.
MR %  mineral corticoid RECHEMT D
HEBICEEFET A ERERH LK.

R B I M AR TR 18 7 5 T PR L BB RS ©
% o - o B M ABERCH U, R E# O
wET B LR, fix OB R IECIBERREK,
R R RERRRETC R T 5.

PF AP AR RIS (REEENE
NI >lebDTHY, HiichEH©ETS.

X 2y
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BRI A FAEBRFESHASHERES

Wy BEFISTEIZA 2 A (H) TR0 L b
28 WREFERERT BISHRBEARFESE (HRE

1. KR # (ESDREERTEH) _

EEENORGEFRHEIANNABRICLEZIZE
HBEOBEEL

HELF =~ ) vy 7OEREELHTY 4 LA
BRI X BIEAOE LB LTS,

Fam )y TRy A VABRETEE EFA 7
B ot b, BEIBEBALLS. @ 0B
F, ZRTVv—7 (Hhb) EIFATHS.

TV~ DRIELY 4V ADFE, Fa—V v
TOME GEHETR), 52—V v 7 ORHF T
T35,

FBADEHLY 4 L AR—FEEE AT B L
FELTHDBN, F=— Y v 7 ORFEEFE DR
BEZTND. TOY 4 AAIERT, oms
KD v 4 4 A[TEE RNA B - T 5,

FEEWNO FEICHRE F 5 & & 0 5 1l
William Pitt OIEMI SRR AT I L &
V. ZDOEVESRECEDIZEREL, HED
HEARHCERT 213 /8o h, Duhicit
5 7e% . FOBICEMUIcd DIRTEBIRE L It
> TRBD, FRPECEDOEHHIIRS TS, Of
LoWRIZIEH OfRAEEZ 25 L 51k 5.

BURICIZE O & 5 ICHEAE LTHSRO L 75 5 % b
Db, B L CASoREIECE D v b 0
b, kIC (BRIR) 2T L emmmpo 7 v
— 2R, MBS U~ 2 LR EFREMAD
Atz doTh .

—77, BWEHDOBA D RH > TY 4 LADT L
— 7 EBRAEEV RS DORD B, Flev 4 LA
Y L 5 THIEBED =1 7 LA X 57008
BRI e 1 7 YRS bR T 5.
BRIEEDHA DIZEHETIRLY 5.

ZHEOHL AR F =~ ) v SOERBEIRE
ST, HEEER, HRENCHEL>o5 5.
£ OBEEEY OBETFREIRYC X 5 E st
LCEELEFTHDHELEF TR LI,

ZDXSRRIA Y FEREMTTH B, BTk
FEHBER oM R, ¥ 44 A (RNA) A3
W, BA LR, ERHFROGEERENILX

. EREMCIRIEE R R B H Lo
DEEPEELDRS. H LIRS HRICT S
Sb D THB. FLAAH O ¥ v H U Y AL
DNA « RNA o4 Rs~0\EEE L W S BT
BHBM, TO—HRRE LT, BRI
TR,

2. B (REKREED)

2V I RICEKT 5 DNA - RNA iR E|
2V A7 HEROPOREL. 2 v HOER
W7 — S TH B 7 3/ BORSIIERE DHREM
FOXH5LTERBNEVIMETHD. Zh
T NT OB 200K T I/ BORK
REZD, e XD 52 v A7 HDOR) XTFF
BROBI, EOX5RLTREINRBENENS
RIEIC B M2 D EMNTE D, BIEOAL AL
BHOERTWBZ Ll Xl 7 3 7 BEFIo
B, SEEFNLEN & LT DNA oE A8k
SFPE, %7 LA F FORIREFIC X BIgEE &
LT Ih T 5. DNA o % oM ENIGRIT,
Watson-Crick 0 DNA 5Tl & 7 4 Ol
LFETED L 5wk, MY/ DNADIZE T «
VOAEY R UAF VAOSHEE AR
LBLWAHY X7 v 5 FOFREBLT, FRIF
1y (BIDNAZST- R Fon - 3 TT DNA
BTREBEND LN 5B KRR, ST
oM EE U THiFE S hd. 2 v 758
DOHE RNA #50% ¥ it rhll st v K
— ZBRTH DA, ThiiERE S i RNA &
AL, B RNARZORED S ETCORE Y
A7 ERCBEET B LN TES. B RNA X
FEDR 7 vAF FEFIFIRT 3 BETIZHET
BigEER STy, Lizdi- T, DNA 0EENE
HITER RNA BB U ToAFER IR S, ALY
758 RNA & LTIk RNA ¥ 4 L A0 RNA %
DT BRETH DD, TOESBEHETELH B,
Tiows. ATMICER LeE Y VAR 7 LdF
HiEHR RNA L LCHEATE, Tod- &b
BRSO ) SAlE (U) OR&ESHLTeHY



512 120 B AR TR A A HHE S

ULER? RNAT, ZhiZ7 ==A7T 5=V
YHETIHER S ATWDS ., fEx OB
73 BB 3EOR 2 LA F FEET, #o
T UUU 7 2 =2AT7 5=vEEDBHBEFLL
V. ZOBIEE S5 THRADALARY X7 VvAFF
15 RNA & LTH, 7 3/ BESS S REBR
Edbhoodh 5. RELTOBISELES S L
LS, —Bo7 3/ BiiFE 2 @ EoRsn
s3T5, DNA 05 RNA SR X »
T RNAGTFEBEN, TD 5 bREENR RNA
D—FIES RNA &\ 5 1E#H RNA o—f L%
%2 b TEHL OBEY XATWS., 7 3/ BES
LGS RNA & L.8ftio RNA o—Fic X - Cfig
HINBRZhIIDIR b7 1 BESORLE
DESEOIRE RNA &, 7 3/ BAICKRIT T <
J BREMACER L ORI X - T, SOBDEHR
Hefan7 3 7 BEHEA L, B RNAOD L
7t b&EEB RNA O L - T, 7 317 Boi
FINEEDEZEL DR TS,

I BAREXR HRERAER)
- RIR R O BRI E R

IR IRICIE S  DERNBESH S MbR
TWAH, ZORFEEESCOWTISTLD X
CHIBRT VB Ciio\. B - T~ Ok
MR D M % 4 % ST A R R e A B e IR
CEETHB. 1M LESEHOPRMRERCR T
18 2 DD B R MAFTA S Tl XEibh
TH\pls. RIS ROLTRE & R « O
JA DM B AL T B DI TS o whE i
THBH. ST EOMEOKRE I LAAER
B EECEE LELZNST, A 5 OEKRHREHE
CAFbhie & EMDEREfTHRL TS, Thic
U CESE Yo R EoREI LR
W BAERBES D, HRLERIhEZOFTE
B I EEoMLR TS OIFERAMRET
B 5. T LRGSR TRk b BB .
BB —0MlaolE L b == —r YHERO
FElERTH - T, L Synapses D E 7%
% . Bl e A o % < 3 LW BIECREE
d Y, LOHBRE > TRHEAIT, & { DOSynapses
3 ORI K > T B . MlRNERE YA
WA OB ERE LTS, ShED Tk
— % @ Synapses DEEFH bbbl T,

7245 @ Synapses DfEFOFIDREHIAYZERIAVE
{b& BT BIEBE . {40 Synapses BifE
B TR A TERY. AbkEEn FRE
IR % Synapses DOPFFEAERICHE > TV 5.
TEEMTIXESM Synapses MBI T %
2, %< o Synapses (MMLFEABETH B
BT, T UBIETIXE 4 @ Synapses &
W BE R E FE— A D R TIX . Syna-
pses 12 VX HEEO LD LIEINObDLED D,
WiZ12%% Synapses TEfZE LT %, HEX
% Synapses B OB OMEAEIEEL X hEL

BECILBSEORERL, BIEEML L DRVE

SRR SBOFTHbh S . BT ATER
UL B Synapses A CHIHINE DB EDH HH
HRENTE .

By, BEHi 1) B Synapses fRfE
i CHREGEREOKEERI TS, 2) #
Synapses JE 1z fH X Wi LA E L b E
LS L, T BB AR IV 3) &
Synapses[E i 23T D LS EEH R T 5
R 5 L 5 ZB0BE0H 5. —MICinE3
DBEN—FL .

s & TR & I & OTIRRAEDIFR 23—y
ALl 2 b TFOMED Out put 25
wEShS. b= =— e EAALOTHC X
EOFRHE RN T BEE o THS.

4. ¥ BR (BUSKAER

r4 LY DEBREZDLEELDER

TR EN D b O IMEEEECECBRO S %
C ik, A) —HRERE T & MR Excitation
(BA%) B 27T, B) — IS MR SRR
HCEBAEAT S L —BOBEM (BEA) 23
B ENHKS L, BEEEs S LHIFEL
(o) Rz b, THEBERATTENDL T &N
HEBLBTHS.

BEL WS LDEEI VI ONEWHT LT
AEHEORANORETH b, < 25D Appro-
aches MHMEZ 5 & LTABZEZFIHELLTWS
DI, FD 120 Approach & LT, WLroizny
B AT L RENETEME W ) EY
T FERD B . B =R AF—~Ehb
FOFIAF—RNEELBITOREN I DOTIL
wie iy b, ZOMERA Lk OrMEENEREED
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EZXHTHS.

EEARCHAZ B T OB ST X
D71 VYRFFEL TN, BLWRMEOKD
12 Picrotoxine, Metrazol DIN& WE» BEKE
EHPRCEET 50, cosf CEELTHLFAT
L3 1 ve T s, Coz &hbBRAH
BH—HOr 1 vy E (KWEE AT 5) %
WHR L), £ OWEENE eSS &
WHEEZDD, Bk kHFITKYEER . s £
X ORHHGERS Uiz, B0 TKAE 29 INBEA
REEL, fERZHLR. 2hit [RKWHE)
Marrest LTWBEEX 5. £ FRKYWE) i3
&5 2 &5 6 yamino Bhydorxy butyric
acid (GABOB) ¢ % & EZ, chix5svavi
BT 1/3 BB ORE L B

GABOB 2\l (EEmE 7r bIE LB i in’e
THDEELTHERLLEZS, FvrvirfL
VIRIZZRB b, —RiisE R (Pallial system)
T, 5 1275 (Limbic system) T3 &
WY S 7.

#Eifi% Electroshock B TEH % TiRB 41 L
vt GABOB TixififfiliisRicys. ZhiegLT
GABOB+Carnosine CHfIli3ES . % = 0%
FOMEI L Carnosine (X% Homocarnosine)
THDHEMEEELRS.

Electroshock BT 1 v va sz LT3[
KEoteces f fRi3KWEE LT LYE (U
BROMENH) bA->TW3. HEK X g
3-methoxy~ethylamine Td 3.

5. SRILE (A

REICRITZATFa- L7 30 DRBEHWHE
EURRAHTa—-1T v (C A) REETBHA
TELTROMELDOREST HRS.

1) RIS, WRERES, MERMZST S C. A
DR,

2) £ C. A OREBEEEE, #EThEC A,

#oH

102 AR R AHER

B ERE o iE

3) C. A. Receptor DR

4) C. A. @ Storage YN Release

LA ko Factor o, R R b T,
exogene @O C. A. B2 Axelrod, Goodall &
Kishner 51z X % & Catechol-O-methy! tansferase
(COMT) & & 5 1R#», C. A OB A%
TRBEEERIFH L, —7F Crout —JRIL O RO
figd> C. A. {121t Mono amine oxidase (MAO)
DEEWRERL, BBHCHGTE, COMTD
Co A NELCIIEBERAL DS LR L T W
2. Lo VimBpond, Ok COMT of
HTHZERMFL, B4, ORI S C A o
TFRAREBIZE COMT 3 5HH R & =iy
FEER L7z,

X—ff C. A. DfeBZH ARSI, £k
Ao C A HEEOf C. A OfEBIRE, S
iz 3uX C. A. Receptor DIEZ % bHEFET~
EZ LI3MERT, BT Furchgott B I & 5 T
Adrenaline receptor IZit «, 8, ¥ R 6 %
Receptor DFF5 & & &R LTV 5323, HET
MEBEZHT % C. A. Receptor i% Fe™*—Protein
THHHEEERITH L, C. A, 7 Cysteine, Glu-
tathione, Ascorbic acid i X v, MRS 2
DL Fe'**-Protein ~ DR TIC AT = & & 5F
L.

Fizfkxix C. A. Receptor L4+ Factor &
LTo C. A. © Storage & Release D% 13k
L. LfEAHRCINP C. A, DA% Reserpine
sedation O P FHUICHBIT B H8E: 5, KN
C. A, ofGHB#ERZES Dopa decarboxylase,
B-Oxidase, MAO DiEtEn A0 C. A. @
FERAERBEL, AR ARE C X 5 T
Bound C. A. 2»5 Free C. A. (LT 57,
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