Vol. 13, No. 3 ‘ ~ March 1951

- JOURNAL OF THE PHYSIOLOGICAL SOCIETY OF JAPAN

$13% % 3 &

WA 264E 3 B 25 B B AT

WA AL o A IR AR - T A WS B - B A IE R
F R E . B - B H I =
B E3
E T _—.F. E% % %EE&U\'W@EEE;%’%’%&%Dq&ﬁﬁuo\f"C', ............... ereeesen e eas 123
B OR E B REBEEEC DU Trereemremrese senstmenessneans eerreear e e ane s e e naeans 126
B OR fE B REROBBEEIEEIT DU T ettt et s s 129
W23 8 BEHCH TS Veratrin OFFRITEE  Torerr e e 132
RFP—HE « ILTDEES « BEHERIED It LB S BRI DR S ITBLy  Troreereemersenenssnss s 140
JEZRARS « TR « BERURANED HIRIC X D HEE O BIBITEIL  Torrerresres s s 143
B e B :j{:Acetylcholine@%ﬁjﬁb:ﬁHistaminei!-ﬂ(@ﬁAcetylcho]ine{fﬁmp:f;tp\fc -j----146
Feak B B :HEEEEL EeRKoG oo e oertininsnssantee nteiessssse ssessessass sasos snser 151
g # v
$5280H AR L B TR (=X i SRR e s s e s 159
EK@?@%@”@ER%%' eetereeeteratsioanetttatate sastesaaann e ens e anransannansansossesn vasnesonennn 160
TEEREE (BE124R, SEI34R) wreeerrercerrrns cortiossietstoiteanantsensttests catemaessreteess sarensanessasansas sen 161

H A& 4 = & #

Wi% - AT
" Nihon Seiri. Z.
J. Physiol. Soc. Jap.




B3 - ABEE - B o (LR Y

U oK B - e T i,
FEEG - sy 7R - ik (P AS)

B_m__ | __ FEE®.GEm

' / :/Eggl
OB OB H

HiERE - Y U=FRi...

fﬁ%gﬁ%gﬁé‘; ’752 |

i s

Eém‘l’%ﬁ&%‘:@l

P s
SRR -
2 !
m i 0 R
\ i
Vi .. s : »

|V ERORHOREY L+ REMEURIERCRG M SRR
-V TeEe Ae BEKKBRECHINRYE LECICRLISBHER L

CERERE) WS, Vv v~7, E-NEE. BRRE. e, v1/7-KER
PREEFERIARR WDEDER. BEE. 8 1 RREEOKH

VTeE«A+BLLRY I VYOEERAHARE

PR R T TAYA=TELRS £ 2A=0

PEEOHACHRESHALTFE, ZeLTeE e A o Blz—]
300mg, 1H600mg, LR &I v [3—H30mg, 1H50mgH k7 MAEEC

BEL ML B

GRS




CHAH: TR - 2513125 « WAFI2642 3 350  (IRFI254 7 F THEEHY'

BEEROWEEEC & 3 BHGORHECOLT

612.741.3

Method of Intramusclar Injection to Test the so-colled Salt Contraction of Skeletal -
Muscle of Frog:
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1. NaCl _<w )
0.7% 4 40~5 120~180
1.0% 6 60~5 10~180
1.49, 10 90~5 2~210 -
., 04% 13 . 11 0~5 3~125
2. ZE8K 9 9 0~5 5~9
3.5%7 ¥ —¥& 5 5 0~5 190~600
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#, P.NgS3HOERL L.
33 B IMM
OB % BEBRoE Bokaml
a) 4N 6 0
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4. Adenosintriphosphate (ATP) ATP@.-<
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% B
1) Buchthal, Deutsch, Knappeis (1944) Acta physiol. =
Scand. 8, ibid (1946) 11
2) HIEEITG— (1930) Microphysiology of nerve.
3) ZHigE= (1950) MM OSIRENSIMEICRT
HALEEE 12, 359 g
4) PELEHE (1950) BEBOREWESRT®HT
e 26 .
5) Ringer, S. (1886) Further experlments regarling -
the influence of small quantities of lime po-
tassium and other salts on muscular tissue. Jour:
of Physiol. 7

Summary

An excised muscle of frog immersed in saline solution induces the spontaneous rhythmic

contractions which we term “salt contraction.”

simple method to test the salt contraction.

The present report is concerned with a more -

&

1) 0.02~0.03 ml of test solution was injected into isolated muscles. Isotonic saline solution,
as well as hyper~or hypotonic, evoked the salt contractions, but Ringer’s solution did not evoke

any muscular contraction.

2) On the contrary, it was found, that the muscle contractions

induced by intranerve injection was not specific to any test material. It should be due to

mechanical pressure of the solution.

(Hayashi Takashi Institute for Medical Science)
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On the Buffer Action of Urine
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BfEE O4dmmol OFELXITNER(ES.
B. FHEOGAEF AR L EBE LTS &,
B @& 0.0006, By T 0.0001 fir OFE EOIEAS
b3 EECELSS LKA EWTHL 55
Br-BuT0.0005 & L, [b2ggosERiED &35

L By EfEkiEE LT, -~ B1 LDER
HifR 7 Mo S THLES = +0.005 OIE

B TR LR | D Bk
RFES B ERLEAF
BEC, ILELSTRVWEEbiL
5. [BfEHEE C AT SEA & > B RIC
LT\ 2 AR Shima (5) B CHERO pK’
TEALCuEBHELRR, RRCERT?E
E\v. ZEEOHIGE Shimagk & [ClV] 4505
B ER B —FK LTV (RER). KcpHD
BT Ar-ghkas E5 i s o i Caleion
buffer (6) T %> & FE HIC £ SEBIS R
VEET 3. pH ORWHETHNLZOE LS
Bk b pK 2 EFT 248H4 BatEe L
THBT 22DTH5 5. _
I. #% v
A. RO pH BN 5~T TIER R OEHE
R ET K VT Baf L LR T 5 3

@&%5?5&@&&%&Lk.ﬁ%@§?ﬁ
BFE X REEEORESCHE L, B, KRR

| FROGEEORCE L. BEEERRCR

TREEERCH EBR LB R v b REIE
B BRTILERAVWERERR S ()
B. O TREKBALNY ¥ AT 205
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gk projllE .
WM (o)  WE (V) pH 73 pH dpH 4B (mol) 31( ot ) 7
‘ 8'? 0.0708 2’339 6.363 0.163 0.0126 1
5 0.2 0.0800 6.133 6.200 0.154 ' 0.0133 2
2 03 0.0895 5.987 0055 0.155 0.0132 3
o 04 0.0995 5,616 2887 0162 600206 0.0127 4
a2 o 01110 A 5.724 0.187 0.0118 5
} 0.6 0.1230 5.434 5.531 0.195 0.0105 6
0.7 0.1355 5.231 5.352 0.203 0.0100 7
0.8 0.1470 " 5,043 5.137 0.188 . 0.0109 8
w2k prolsE
E 0B o 7364 7.381 0366  0.000985 0.00269 1
g 005 0.0520 6.588 6893 - 0610 0.00161 2
1AS 0.00 0.0785 6157 6.372 0.431 000228 3
i 005 0.1040 5743 5945 0.414 0.00248 2
= 010 0.1220 5.450 5.596 0.293 0.00103 - 0.00351 5
= 015 01370 5206 5328 0.244 0.00422 s
ZlS 020 0.1505 4.986 5.096 0.220 0.00468 7

#3£ R#T OmMHEERE

[CV] (Volhard-Harvey#k)=0. 257mol
1A ViBE M= ‘ :
1/2{[Na]+[CV]}; ' z=0.507mol
PR 2 By pK/=7.01—1.25)/ 7 =6.376 (2)
: . REROE 1B pK/=633-05,1=6076 (3) "
ol =~ REROE 1 B pK/=5.66—-0.5,/ 7 =5410 (4)

o .
, ~ -
0005 N ,
é@g’—--n--‘-s"\ v
. .o” Iy Rs*"* ’ )
3 . “\..5 o
P,
il ——_a"'—.’—_’,““"- H »
67 .. 6o 6.0 55 93 P
‘M-w'-‘—ﬁphos +}3C02 + ﬁumu+ ;}’1
S1E ﬁ fiiif

Hak ERX B v ,
. pPK/~pHj Xij pKo'~pHj X,j pKy'~pHj Xgj o YjBrj-pm) - o
3 x10-3 ° x 10-3 x10-3" x10-3 x10-3 ~ x10-3 x 10—4 '
1 s 40 574 260 512 926 204 106
2 176 552 124 562 790 272 108
3 321 500 20 573 645 346 104
4 479 424 179 - 550 487 420 . 95
5 652 340 352 486. 314 506 83 b
6 845 248 545 392 121 563 67 i

Ny o pH K p1-An %W &, PKi~pHi=logxij & LC xij=[H-K'i % 8Mi L ERATHIE,

Xij=@Mi (xij) [i=1,2,3 j= 1,2, -eeeee |

Yj=B1j—81j }Z)BN#(D%@%

XIJ'C] +X;J'00+X31003 Y_] ’2 1-%6 Cn%@\:“t
C;=0.0111mol, C;=0.0076", (!3=0.0015" %»{§%.

#g5% FUBEROLE (X10—mol)

b3 #% (Cp ‘ R B (Cy R B (Cs)
Mathison: 118 . Van Sly_ke& 73 Hopkinsgk 18

EEoRBEE 111 EEOMEEE 76 EEOMEE 15



18 | iR —RAREREI BT

R THOMUEHOE (X10-4mol) EOFHRIPBELNDTHD .
Bmse Bl I IT. I VvV V VI i Z¥#H s
E,A) ﬁaﬁg& ,-go 57 171 175 111 183 170 x B
B) HEY 104 58 180 177 118 190 172 .
,(A)’UE(B)& 4 1 o RSV 1) Van Slyke, D., D. (1922) J. Biol. chem. 52, 531
' . 2) Sendroy, J. Jr. and A. B. Hasting (1927) J. Biol.
RERE BIE I I I v V VI . 794 chem. 71, 783
(A) s 67 31 75 4 76 19 57
(B) EEaE: 56 30 52 1 73 15 55 Shima, K. (1939) J. Blochem. 29, 121
{A)~(B) 11 123 3 3 4 2 +67 3) Hasting, A. B. and J. Jr. Sendroy (1925) J. onl
g [ I DI NV VI VI %  chem. 65, 445
(A) HIBEER 17 7 7 12 15 15 12 4) BARMES (1950) REROMBSHER T HA
(B) HEE: 19 7 16 15 18 18 16 eEEE 13, 129 R
{A~(B) ° 2 0 9 3 3 3 4 =33 A 9

5) Shima, K. (1939) J. Biochem. 29, 147
{—%F%7 5. RLpK. gud pKw'-pKp’ #38~4 6) Kugelmass, 1. N. (1924) J. Biol. chem. 60, 237

R DB EHESS 58 3 %E&%mﬁm#ﬁ%kiﬂ } Holt L. E. Jr., La Mer V., K. and Chown H.
: B. (1925) J. Biol. chem. 64, 567

BANBWERTE, COWEREARCY £ ) g g (99 AROBEECICT B
ROEBEBELHFAT 2L EDT, ZORM B3k 4, 239 ‘

Summary SRR

The author analysed the buffer action of urine of healthy adults i in its usual range of pH
'~ 5~7 by means of titration with quinehydrone electrodes Results odta™ed are swmmarized
as follows; . :

1) One fraction of urine, which can be premplmted as Barit  salts under severe

alkalinity, is alone of significance in buffer actions of urine and is : -ounted to consist of
phosphate, urate and carbonate and the other fI'd.CthD has slight meanj - in buffer actions at
least in normal urine.
T 2) Therefore, dividing urine into two fractions by Barium hydmmde, it may be possible
to analyse quantitatively the contents of phosphates, carbonates and’ urdtes in urine by obtaining
the titration curves : that is, since a total buffer valuein a solution is, ‘according to Van
Slyke, equal to the summation of products of the buffer value and concentration of each
component, ‘we may have the experimental equations concerning Wn;h concentrdmons of the
above mentioned three substances. ‘

The concentrations of these three substances calculated from thé,é equations were found in
good accordance with those results obtained by routine chemical jprocedures. As regards the

. general application of this method, further investigations should le necessary.
(Department of Physiology, Qsaka Municipal Med." College)
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On the Dissociatiation Constants of Uric Acid

[ S

I. '8 % &

A, EEERRSEER, SRR TRIBERE
CERYFOEHELE (). RBe@TR
K =2.3x 10-5, (pK=5.64), 3TCOXBED 525
2, ZOBE D4 F v iBE pOROR#ET O
REEEE K OESUNETH Ok, EEREE
EHRFAF Y L LT p ¥R 2 TRBRBROTEE
v K ¥l L.

B. SRR 1g 249 0.6g0 KR Y 7
UALICERBLTRE 1T EL, FvEeFr
YEBTHEY T REENERYE. SR
H1NO Br-thikTd 5. Van Slyke@) ic & b
© B=3Bmi-Ci+2.3{(H-]+[OH"]} THBHb
ZOHE B=81 T 1EX Beo.+Bu,

F2HENO Bwickh s (Bu RO BEE

T 3.). zCTRERTHERE DO [CO.J ¥ H
b Beo, FEHEL T B1 5 Bw LHicEa k3
ERoERIC 55 fricE T HoBu -k, ch
ERABO 9.0 ET RO Bk OoFPLS
BB TS, BB PORROBENS Bu
FRELT 4 A TRALTRS LR By
LHE—F L T35 5, Bu il RERD HH1ER Bu ik
£ 2R 2 REEERTD 2HSEND

"B (Takagi-sakuji)'*

612.461.25

BB, fEoThu=2.8 H K Cu/{(H" ]+K'}2 “
me K DR EEncH Zﬁhéﬁz«@ " rc;@‘j-,

- % Bu oETENRE OB Fhe K offiss

Boha FIRBRA) ko K ¥kdH 3
icix B1 B pH A% 45~55 I EIE Bw,
Buy, OFEL LIC Beo kB 1\nie b O4 Buy Ic
5. F28 K CRpHTBILEE LTS, f Buy
OREND Bh 5 B1 5 Beoyk Buy ¥ H1 &R
D7 d DA Bug 1L B.

I. & B B &

A B EREEEHONEXE 2, 3 ET,
v & pK & B 2 MoBic v s 052 T
RERIEBERCD 256 pK/'=pK—av
@WrLTpKLao R E#EEELRDDE
pK=5.664, a=0.541, 3TC% 8 %.

2% uDFH TR 2 DRFOEA O
SAERDETE B S B0 b RBCH TR
SEELLTHEINMASD K/=10-% K,/'=
10-9, Ky'=10-20#e{irEok. Lals
IC i > BERENTHOTEMBOMEREL
HERTERL T ER 2z RwE B s, o

B. #2BOMEEINEET e FryO
TR VBEDRD PRy & Vi LOMICES

1R Br-fifROME

we FMW

w"om B 4B
Saor  ERE T %10~ pH =S S N

Rk 10 ce ?;% A aq. des. volt PR mol

1 - 0.1 5 1.9 130 7.239 6.976 0.521 1428 2740 -

2 0.2 4 1.8 450 6.718 6.527 0.382* R4 3737

3 0.3 ” 1.7 685 . 6.336 6.166 - 0.340 o 4200

4 0.4 4 1.6 894 5.996 5.831 0.330 ” 4327

5 0.5 ” 1.5 1097 5.666 5.501 0.330 /4 4327

6 - 0.6 4 1.4 1300 5.336 5116 0.439 ” 3252

7 0.7 ” 1.3 1570 4.897 4.127 1.540 ” © 930 :

8 0.8 4 1.2 2517 3.357 2.992 0.671 Vi 2128 -

9 0.9 v 1.1 2930, 2.686 .

* KRB EF IR RS




o R

2

Cg
pH =

B — RER O EBIC BT

a8

36

o

o1

03

CHE2E pKily a DFHES

» g2k pojE

BB 2o NaGl *1 K %2 Vi +3
+_HCl +Aq. des. x10™% x 10—+ % 10-8 .
10 mol mol 1 pKcoj

0.45¢e mo

1240 0 124 111 6.275
P 100 224 150 6.255
P 428 " 552 235 6.213
o 857 981 313 6.174
v 1428 1552 394 6.133

v 2571 2695 . 518 6071

i Aqe des. ITTEBBEOREY Tee L T5
*2 p= # {{Hau~1+ 2 Hu=]+32 us]+[HCO0;]+22CO7] + [ Nat] +[crj +[Lit]4+[Ht]+[OH~T}
Hau (3 RER
*3, pK'coy=6.33—0.5,/ %

#3% pK! fDl&U% (5 1 BRiA)
M3 07&@?&7&) PH|j IKIAT Bij THh X pKleogj=6.33—0.50uj CLIT j 2 M LT pK'eop~pH=log xcoy,
BM(xu)-Cu 78 Xu 2R

xC0s=[H'J/K'cos 73 &5 PBcoy,=BM(xcos)sCeoy #18B%. o C Bu=
i pH~pK'u=log Xu pHRie 5 pKlu 2145, BEICIIIM OREZIEOTRIIRETHS.

By~ Beos Pu=

o W A W N

i v Iz;f?& Wom gm E Ko 48 s KL e By
ce volt (pH)) mol ‘ mol mol .
c1ooan L 9E 0 s 29T sg10 316 459 456 225 234 020 5619
o150 0% M0 292 5763 318’ 449 492 214 235 0.6 5.605
0235 of Ty I sest w7z § 40 52 23 2w 013 5551
0313 % 05 232 se3 3w g a0 510 215 235 016 5513
0304 O 1005 2EIS et 17 450 467 221 229 020 5457
osis o 1015 2800 sear 3z 308 450 228 170 052 5.102*
[Hyu]=000425mol [Li;COs]=0.00522mol "* & DfEIZKA} ‘ .

rooin OF %0 Edd 5824 326 451 451 225 226 024 5584
2 om0 OF 70 2954 5791 s 452 464 224 226 024 5551
3 0.235 8:; er 2818 s11e 331 § a4 49 213 231 020 5514
4 o313 O0F P B s 30 S a5 5100 211 232 047 5494
5 0.393 oF 1008 2EE sest 325 452 473 221 231 021 5451
6 os18 OF 192 278 se0 s 452 451 225 227 023 5.390

[H3u]=0.00425mol [ LipCeos]=0.00514
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BAKCHT 2 ERESWE BRI S, =02V (r RISEFE, 2@4FVE) 8E
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TR & RERO RS0 ofEE O Fh % . E

EREEFFEAL Y LLTHEL 7. D R (1950) REMECHCT BAEERS
A. 51 REEHEEPK &V u & OMIC’, 13, 126”7

~—

g% :/'E’Eg,uiﬁ 0.25mol PEE % T ik, BIEAE 2) Gudzent F. (1909) Zeit. Phy. Chem,, 60, 25
o 3) Van Slyke D. D. (1922) J. Biol. Chem. 52,531 -:

TREBILDL Bbis. PRY=pKi—a?V 4 Bronsied 7. N. and La Mer V. K. (1924 5. Am.
OEH &R B & pK=5.66, a=0.54%1F7%. Chem. Soc. 64, 555 #

=

. Summary

The stoichiometric dlssomatlon constants of ur1c acid were estimated under v4r10us ionic
strength . , )

Method : A series of Lithium urate solutions, containing various concentrations of NaCl as ‘
coexisting ions, was titrated with quinhydrone electrodes and its buffer values were decided.-
K’ can be calculated from these equations of buffer values, which is a function of K, [H-]
and the concentration of corresponding buffer substance.

Results: As regards the first dissociation exponent pKj’, a linear correlation between pK’
and V' seemed to exist within certain limits of 1/ from infinite dilution up to about 0.5
mol. It followed that pK =5.664 and a=0.541 by applying the figure, pK’=pK—a+Zy/ .

As regards pK,', owing to alkaline error, the complete linear relation could not be obtained.. .
But'if the above figure is also proper to Ky, it may be assumed that pK, is roughly about:
9.0 and +22 is about 1.5.

(Depariment of Physiology, Osaka Mumczpal Med. College)
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Summary

As experimental material M. sartorius or M. gastrocnemius of a frog was used ;

for the

stimulation of the muscle induction shocks were employed directly. The contraction of the

v
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‘muscle was recorded 'W].th kymographlon by means of ink and glass capillary tube connected
to a lever. For qmckly immersion of the muscle into the veratrin-Ringer’s solution was
employed by specially devised compressed air apparatus.
Results: 1) By application of veratrin immediately after the stimulation, during the twmhmg
of the muscle, the twich curve was followed by the veratrin effect curve, although it was not
so large. 2) By application of veratrin without stimulation after the immersion of ngers
solution of for 1O~00 minutes, the muscle showed stronger contraction than the control. = '4)
- Applying veratrin without stimulation to the fatigued muscle, s0 was observed quite remarkable
veratrin effect. 5) After immersion of the muscle in 1-24 lactic acid-Ringer’s solution for
“1-5 min. veratrin effect appeared obviously without any stimulation. 6) The veratrin effected
more obviously upon the injured muscle than the not injured. 7) Upon the muscle under
cathelectrotonus the veratrin effected quite remarkably, on the contrary, under the anelectrotonus
no effect was observed.
After the discussion of these results, t’ne author assumed, that the effect of veratrin appeared
when the muscle was brought to some special state, in which the charge of the double=
layer outside positive might have been decreased. Thus the author explained the so~called
veratrin curve as that by twich of the muscle it was brought to a state to be effected ca.szly
by vemtrln and upon this state of the muscle veratrin effected.
‘ (P]l’l/SZOlOJZOCll Inst. of Medical Faculty, Gumma Univ.)
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Summary

?;Previously Kimura, one of the authors, reported on the value of mechanieal work done by
he striated muscle fibers, measured with direct method by means of the apparatus devised
by Kimura (1). Afterward Kimura observed that the striated muscle fibers could repeat thier
ontractions more than 3x10* times in & to 8 hours and he recorded the contractions with
‘the optical lever. In the present work the authors measured the mechanical work of the muscle
bers on his recordes of contractions.
~ The principle of the measuring method is: from the heights of contractions on the record,
the acutual distance the muscle fibers moved the lever is obtained. Calculating the sum of
these distances and the force required to move the optical lever, the product of these valaes
-is obtained as the mechanical work done by the muscle fibers. ;
Results : The maximum value of the work of the several fibers separated from M. sartorius
£ the bull-frog was culculated as 7.3g-m (during the contractions of 35,700 times in 8.5
‘hours). If the value is converted to the work of the single fiber, it became 1.22g-m A perfect
_sartorius muscle, if it has 600 fibers, may be able to do work of 732g-m. They are the values
obtained by the contractions caused by the stimulation of the break of anodic current, but
in case of the contraction due to the stimulation of cathodic current under the "application
of continuous anodic current of proper intensity, the result was about the same. ‘
These value of work is extremely large compared with those ever reported. Nevertheless
it is the work, as Kimura (2) already related, done by a section of the fibers, and several
times work might be done, if the whole length of the fiber was employed to do work.
(Physiological Inst. of Medical Facullty, Gumma Univ.)
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Summary

By the experiment of Matumoto and Manaka, it was known that the stretching of the
muscle fibers decreased the impedance due to the increase of permeability. And Kimura reported
that the contractility of the muscle fibers depended on the charge of double-layer surrounding
the fibers. Permitting these confirmations as the facts, the contractility of the muscle fibers
might be changed by stretching of them. The present work was carried out to research on

the problem.

In the experiment several fibers separated from M. sartorius ete. of the bull-frog were
employed ; the method of stimulating and recording of the contraction were the same with
that reported by Matumoto and Satake. To stretch the muscle fibers, a weight of 0.7g. was
used by means of a small pulley. At the beginning of the experiment the heights of cathodic
contractions wererecorded in the free state from the weight. Next, after the muscle fibers
had been stretched with the weight for 3 or 5 minutes, the weight was removed and the
contractions recorded. And finally again, in the same way as at first, the contractions were
recorded. So was observed greater decrease of contractility during the stretching. Further it
was shown in the same way, that the recovery process due to the effect of anodic current
is prolonged in the stretched state of the muscle fibers. '
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&ML dNTe. WEFC X BXMEHOHE
& Ach. VEFASHIH B EAC 1T Ik S
TH Y, BEEEO BRI 5T B
HETH B &\ 5 HROBRICET 5L OTRE
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WA EH 2 BINERERIC R T
B TR K A F v OB KikERinger
WHRICIRT VD TEETH 5. € L5 K
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& K A4 OpEsERc e AR RS L
R IR 5%, BB O B R A
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F

~makes them more sensible to acetylcholine.

) iﬁ&mAcetylcholine‘@é%)‘fkﬁﬁ&ﬁﬁ histamine B D acetylcholine PEFEIZEEV~C

DOF LB ELTHD B,

© 2) #histamine#| T3 B Restamin®$iacetyl-
choline YEfIRKA # v OFBOER R OFE
FZGICASN, medium QKA 4 LR
X b O K B2 WIS L b 5, 5t acetyl:
choline ZIREZIZ 6 cOBRERC L3
O EEDN, AchEEZMZEAKO Rk
FHAINDTEEEBELE. ‘

R % T 4, BIRHRIE R HEE L i 0%
o7 BTG EEEBIEET, (Db SHESHR L
ERE

4 53

1) Clark, A. J. (1927) The reaction between acetyl-
choline and muscle colls. J. of Physiol. 64, 135

2) TRHECED - /BR R (1947) AMKITGENERI TG
720V AOWE BAERER 10, 190

3) R RNSER - 1R W - SURTTE (1949)
Poe A xS yHIclT A GEIER)  EfkoRt
532

4) FEEFIK (1942) adrenaline JZ () acatyicholine @
SERRYE HAEMGE 7 '

5) Sommerkamp, H. (1928) Das substrat der Dauer-
verkiirzung am Froschmuskel., Arch. exp. Phathol,
Pharmakol. 128, 99 )

6) {f ki (1948) DEEESECHE T A2 Y VA OF
25 AAR&EEEE 10, 317

Summary

- The influence of potassium and calecium ions upon the acetylcholine sensibility differs from
; organs to organs. The sensibility of heart preparation of frogs to acetylcholine can be markedly
< enhanced by decrease in the potassium ion concentration. With stomach musele and striated
" musele preparation of frogs the decrease in calcium, but not in-potassium ion concentration

Antihistaminic drug (Benadryl or Restamin) diminishes the acetylcholine sensibility of the

- organs in which the influence of potassium ion predominates. In this connection it is found

_that Benadryl diminishes the outward diffusion of potassium ions from the organs. )
: (Physiological Institute, Chiba Medical College)
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Electrocardiographic Study of the Audiogenic Seizure.
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1) Altschule, M. D. & W. M., Sulzbach (1947
Significance of change in E-K.G. after electr
cally induced convulsion in man, Arch. Neu

& Psychiat. 58, 716

2) Erickson, E. C. (1939} Cardiac activity durin,
epileptic seizures. Arch. Neur. & Psychiat. 4
511 E
3) Finger, F. W. (1944) Abnormal behavior in th
rat. in Personality and Behavior Disorder (E
Hunt)e New York. 413 !

4) Finger, F. W. (1947) Convulsive béhavior in th
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_ rat, Psychol, Bull. 39, 351 & ment. Disease. 90, 958

Forshewach, G. (1939) Electrocardiogrnphic st- 8) Lindsley. D. B., F. W. Finger, & C. E. Henry.
~udies during the course of metrazol treatment (1942) Some’ ‘physiological aspect of audiogenic
of schizophrenia. Tzschr. f. d. ges. Neur. u  seizure in rats. J. Neurophysml 8, 185
~Psychiat. 164, 772 9) Marcuse, F. I.. & A. U. Moore, (1943) Heart rate
Flatherty, F. A., H. P. Rome, & W. Zintel. (1939) in the comatose state of audiogenic seizures. J.
Observation on the electrocardiographic picture exp. Psychol. 32, 518
:during metrazol therapy. Arch. of Neur. & = 10) White, P. D. {1949) Heart disease. New York ’
Psychiat. 41, 860 Pp. 1025
~Gerandel, E.(1938) Eloctrocardiographis studies 1) M « SREEEE « KRS — (254 BBR
~of cardiozol treatment of schizophrenia. J. nerv. DERES 216H EEE)

Summary

Only a few electrocardiocrraphic studies were reported concerning the convulsive state. Also

n the audiogenic seizures only a few and unsufficient electrocardiographic studxes were
 published.

~The author measured the electrocardiogradhic trace obtained before and after the audiogenic

eizure of rat. Throughout this experiment Galton whistle was used as the audiogenic stimulus,

wdjusting at 12 kC. tone and blasting under a pressure of 200 mmHg. The results obtained

1. The heart rate of the rat unsusceptible to the tone increased to a certain extent owing

o the audiogenic stimulation. The heart rate of susceptible rat, even thoufrh the seizure was

ot induced, increased or decreased after the audiogenic stimulation. The tendency to decrease

f the heart rate, however, was observed in many cases. If the seizure was induced by the
stimulation, the heart rate decreased determinatively just before the seizure; it either or.
_increased after the seizure, but tended to decrease in many cases. The changes described
~above, of the heart rate, appeared more strikingly in the case of the induced sejzure- it appeared
more strikingly when the typical tonic-clonic seizure was observed, than in the case where
»only the clonic seizure was observed.

.. 2. Each wave of e.cg. was mea.sured under the magnification of 10 times with a
pro;eutor

a) The RR interval changed generally and in only two cases was the temporary

rhythmla. observed.

“b) The P, PQ and QT interval tended to increase by the audiogenic stlmul‘mon,

whether the seizure was induced or not. .

c¢) The QS interval showed either tendency to increase or decrease.

d) The dmphtude of P-wave tended to increase after the induction of seizure, and,
‘even when the seizure was not induced by the stlmulamon, the amplitude of T—wave had
- the tendency to decrease.

e) The amplitude of R~wave decreased remarkably in some cases, when the seizure
was induced. A most remarkable case was where it vanished and reached to the state of AV—
- block for a considerable period. The diminuation of R~wave had already appeared before
‘the seizure and sometimes it was observed even when the seizure was not induced, though
- its degree was rather slight.

. 3. Results described above were obtained unber the restricted state of rat in the Pavlovian
frame. Comparing this result with that record in the free state of rat, no observable difference
was observed.

All these results show the existence of changes in the vaso-cardiac system and the conflict
~of the autonomic nervous system before, during and after the audiogenic seizure. The change
- in the circulation of heart activity seems to be too slight in a usual case to evoke the distur-

bance of the brain; rather, it may be result of the unbalance of the autonomic nervous system
~accompanied interdependently by the dis-turbance of motor centres, including pyramidal and
- extrapyramidal system. ‘

(2nd. Laboratory of Physiology (Prof. N. Yoshii) Medical Faculty, Umwmty of Osaka)
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gauss : I, pI" &5
mlo: my, U, kG %

TR o (=106 @I &4 A

12, %

C.M. %

13. F  db, phon, wien &

lumen, lux, lambert, phot, MK.,

14. FAuEEL Hz=c/sec, ¢/ min, ke, Mc, %5
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