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Table 1

A) Convulsant potency of cardiazol (PMT) in rats

Twitching (sec/100 g-b.w.) 30.0+1.4% (16)*
Clonic convulsion (sec/100 g-b.w.) 43.3+2.3 (16)
Duration of convulsion ( sec ) 42.8+5.4 (16)
B) Infusion times of PMT for each groups
Resting srtz;te i ) " (sec/lOOg—b w.) 70 (14)
Before twitching 7 ) 20.0 (11)
During twitching ( Vi ) 32.6+2.2 (11)
60 sec after convulsion ( 7 ) 43.6+3.1 (9

PVIT (lOmg/ml) was infused mtravenousl) at rate of 0.5ml/min.

4 MEAN+S.E

* Number of subjects
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FECCEHEEDLAH &350, PHTHEHREH
ThHHENRBEEALT, Loe93< x5k
ATl b, ¥ 30.0sec/100 g £ THEATS
&, HRECIB B EIKIC 20 TBFEKEDOE
HEHrBEINS. IBCEARRTTPL
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BRI RHEOEE L ) 3.2mEq/l DR

1. PMTHEIXNEARED F » F DIRAE NHEDODNFEOEIRD BN, Lichis
Table 2
Effect of PMT on electrolytes and water of SERUM
State Na K | Cl Water
[ (mEq/D) | (mEq/) | (mEq/l) | (g/l)
Resting state (14) 148.4+1.15% | 6.8+0.25 ' 103.1+0.79 | 925.9:2.83
Before twitching (11) 144.6-1.24* | 6.3+0.25 . 105.0:0.61 | 936.444.42%
During twitching (11) 144.8+1.08% | 6.0+0.22% | 104.8+0.79 | 945.5::4, 88%**
60 sec after convulsion ( 9) ' 145.611.64 6.240.40 106.4i0.79***j 915.5+3.84*
o # Mean+S. E B * P <0.05 ) - - -
( ) Number of subjects **  P<0.02
*¥** P <0.01
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PMT OEHIZ L - TIRZ 24D EEZBN
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B ABEERCRG 2KE)

A HER Na - K - Cl RUOKSBOE LT
IR LK. ZofEEH S Cotlove HDFE
B > CHEIE L RPN D S HIREDR
BArR4THTR.

AIEEER Na ik, R3O L H CHHER
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Table 3
Effect of PMT on electrolytes and water in HEMISPHERE

i Na
State ‘ (mEq/kg— wet)
Resting state (14) 46.71+0.44
Before twitching (11) ' 44.89+0.69*
During twitching [€8)) 45.96+0.95
60 sec after convulsion ( 9) 44,94+0.93

K Cl Water
(mEq/kg-wet) \ (mEq/kg-“et) \ (g//zg-wet)
| 88.46+1.26 | 27.13+0.49 796.8+3.0
87.31+1.66 | 26.75+0.26 800.9+2.2
86.58+0.93 | 26.87+0.37 799.6+2.9
80.79+1. 81***} 799.6+1.6

26.78+0.28 i

Table 4

Effect of PMT on distribution of electrolytes and water in extra - & intracellular

spaces of HEMISPHERE

|

K (mEq/kg-wet

Water (g/kg-wet)

i Na (mEq/kg-wet)
State )

Extra.# Intra. #

Extra. Intra. Extra., | Intra.

Resting state
Before twitching (11) ! 34 20+0 58 10. 70+0 bb
During twitching (11) 34 50+0. 88 ‘11 460,74

60 sec after 9)‘34 65+1. 07’10 2740.80

1.67+£0.07 * 86.80+1.25
1. 50+0 07 85 82+1.62 229.9+3.3
1. 45+0 05 85 13+0.92) 236.5+6.5
1. 37+0 06

(14) 37 71+0 9() 9.00%0. 37

236.244.5 | 560.6+5.6
571.0+3.6
563.1+8.1

79 42+3.79 224.8+4.6 | 574.8+5.6

# Extra. =Extracellular space
# Intra. =Intracellular space
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OWAITHEHERT L 5 BEIRD BN
oo fo. FREEER T HITIRAERRS R OSRERE N
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BlED X5z Na - K iZiZEEBREDHN
123, KREEEROKSEIZ LR - Mids&
- BN EOMNICRWTLRDAN LN E
A ST R o
C AT 2% H
£5 - 6FORMEE R L. ThUT IR
W, MBCITERE - KooEHNRZLL,
BITHMBEAK S HRBBER TR LicD i
TH otz
D Hflt - R AT B K E)

Na X &fB4 8 U CaHE - Sl s
DAIFIUC b L& BDER D o .
KOLEEZ SHFEOERK IR o, M
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Table 5

Effect of PMT on electrolytes and water of DIENCEPHALON

Cl Water

State 1 Na K |
" (mEq/kg-wet) ' (mEq/kg-wet) ' (mEq/kg-wet) (g/ kg-wet)
Resting state (14) 45.15+0.74 90.36+1.69 29.27+0.58 | 774.4+3.4
Before twitching (11) | 44.8940.72 91.08+2.22 29.80+0.66 771.3+2.5
During twitching (11) 43.2440.94 89.79+1.22 29.15+0.63 i 772.3+4.2
60 sec after convulsion ( 9) 46.98+1.28 88.54+1.64 31.81+1.05 | 766.9+4.2
Table 6

Effect of PMT on distribution of electrolytes and water in extra - &
intracellular spaces of DIENCEPHALON

‘ Na (mEq/kg-wet)

State
\ Extra.

Resting state
Before twitching
During twitching

Intra.

(14) |38.08+0.80(7.064+0.49 .1.76+0.08 88.64+1.82/250.5+4.4 523,
(11) |37.85+0.94|7.03+0.80{1.62+0.07 89.47i1.941255.4i6.3‘515.
(11) |37.00+1.13 6.23i0.87l1.54i0.05*488.25i-1.13‘252.3i6.9;520.
60 sec after convulsion ( 9) [40.27+1.64|6.70+0.56:1.73+0.13 85.82i3.73i259.7i7.9§507.'

K (mEqg/kg-wet) | Water (g/kg-wet)

—
=
-
=
[

Extra, ' Intra. Extra.

6.

s
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H T
o
[{eRait N |

3

OO
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Table 7
Effect of PMT on electrolytes and water of
MESENCEPHALON & MEDULLA OBLONGATA
State ? Na K cl . Water
‘* (mEq/kg—wet) i (mEq/kg-wet) (mEq/kg-wet) : (g/kg—wet)
Resting state (14 | 42.85+0.97 85.02+1.91 27.76+0.81 751.8+3.2
Before twitching (11) 42,494+0.89 78.31+2.94 27.97+0.65 748.4+4.6
During twitching (11) 41.52+1.00 81.91+1.45 = 27.15+0.51 756.2+5.7
60 sec after convulsion ( 9) | 43.12il. 12 80.79+0.80 27.16+0.78 . 748.4+3.3
Table 8

Effect of PMT on distribution of electrolytes and water in extra - &
intracellular spaces of MESENCEPHALON & MEDULLA OBLONGATA

State

Extra. Intra.

Na (mEq/kg-wet)

Water (g/kg—wet)

K (mEq/ kg-wep) }

Extra. . Intra. Extra. Intra.

Resting state
Before twitching

During twitching
60 sec after
convulsion |

(@) ‘ 36.85+1.586.23+0.79

(14) \ 36.86+1. 165 98+0.60'1.7040.08 83.32+1. 87\ 243.2+6.78 508.6+9.61

(11) 1 35.76 £1. r’96 73+0.531.56+0. 06 76.75+2.98 241.4+7. 18| 507.0+9.40

(11) | | 34.50+1.297.03+0. 57‘1 43+£0. 04 80.48+1. 43’ 242.1t6.32 514.1+9.58
1.4140. 08 79.38£3. 71 "34.11—5.82' 514.2+8.32

!
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bR LDRBEA5 LB INLHTH
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WiT, REH % EHEETHKNICEATS
FHEAC AT AR - RO - R MR
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. HREBEALIOERE - kOoOE
fbiz2uWnT

R1A) RRLIEIOICHREBEHERLT
512 DIZiE Y 30.05ec/100 g DPMTH: A%
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Woodbury — ki iBEN: (FERE D

IDBX) LEBEHEAHBLE @%@%*ﬁkﬁ
FLTuwb. Woodbury- Davenport(1949)
NaCl, CaCl;, KCl ¥ X 0t MgCl: * gkepic
B LU CTREREOE (LA FTATAER, I
MR (KPNRE) Na 238 LC\W\W5 &
%@Eﬁﬁﬁ@bfbé:&%ﬁ%bt.m
¢ Trimias, Woodbury? (1954) 13 EIE#5
kxffr, DOCA hydrocortisone #%5.4c L b &
PR - KRB X D EET B 58
#ZL, e CREFEOATE TR £
iz X % &, BmBast Nao gD & #fap Na
@%Mﬂiﬁﬁﬁﬁﬁ%fﬁﬁéﬁé EWhH. Xb
iZWoodbury (1955) %, diphenylhydantoin
XM 2 B Na A8 H 3 REENg DA
b HRBBEBEA RIS Z & X D NE
?ﬁ%ﬁ&é@f%%ﬁ&ﬁ%bfhé

Swinyard (1905) b RN/ NaD F 8
& REEN: & OBTEIZ O T RO RS & [E
HORRY 2 /=,

ZD L H izt Woodburybhiz L % &, IsE
D ZEAL & FIFEN LD Na OB &) & ORI E
BERBEARBS DN TWBHNR, MBER/OK
@ﬁ%#i&i DEEHRIN TV W, #LUEK
= (1967) 1, RUEEBREI X » TREH
EAET LCWA < v X THEfar st Na i
FEETD TV, EoT, INsEEN
BRI 7t D Na 736D 28 & DS Wood-
bury 5 23 % 5 BITIX B b D TIX AW
AR i g% QA

T, ﬂ@bﬁ%to?%ﬁ@gm&&f

% & D2 Woodbury (1958) Meyer »
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(1961), Glaser®> (1963, 1964) A5\~%

Woodbury \ BRELSTE D 3 550% IRER 7 2
AT & o TR Na & B K 23k
THDOHHERLTRE, R AEYRD S
% & Naidffaic@BicimA L, £
Gt TRENERBINLDOABHE L. =
DER, MIEAAKOEETEV T /A2 -
7z. Meyer Bz X % &, B iz seizure
discharge 23 HEH 3 % & A NasEw o L,
FEIRFZ MR K 238MT % &5 . Glaserh
It % 2 O BNE NI Na #7EA LT seizure
discharge ##FH L 7z. FRIZF|ZX&HENT,
B LBMESHRELYELT L5 HfTEEER
RERVEA BT 5, Glaser HIiT L 5 & AXHH
Koy Na 2388m L c7cdTHBH E 5.
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D &5 7 REEO MR D L ORI b
> ’CS%) paroxystic discharge (Schneider,
1961) %#HFFHT5H L X I NN % DFEHH
CHEET 5 ERENERIND Z 5.
bbb PMT% 20.0sec/100g * THEAL
7- & X, BNIEBIT seizure discharge A3HE
LTWBhEINIEELMETHD. 51
DRFHZE H iz,

z :0’5&5;&%7{_ Na OE) L Swinyard 5
(w%)%ﬁmfbéiﬁ z, PMTHMa b
DR % N LT A A > OREBIRAT 6 L THD
HAH5 X HDTIHEnsd D .

Bk ENL 3 AL T HEB &R S 7 d o
T, 5T, bhbhoEC L5 E PMT
X BB BERERICIIKR I BENY B 5.1
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EFFECT OF CARDIAZOL ON ELECTROLYTES AND
WATER IN BRAIN AND SERUM OF RATS

By
KIHACHIRO SUZUKI, DENFUKU KO, EIICHI KOBAYASHI
and SHIGETOSHI YAMADA

Department of Pharmacology (Prof. K. TSUNODA)
Faculty of Medicine, Hirosaki University

In order to investigate the cerebral metabolic changes during experimental seizures
induced by an intravenous infusion of Cardiazol (PMT), contents of electrolytes and
water in cerebral hemisphere, diencephalon, mesencephalon and medulla oblongata and
serum were measured at various times of seizures : 1) resting state (control group),
2) before twitching, 3) during twitching and 4) sixty seconds after convulsion.

0.5 m! PMT (10mg/ml) was given per minute.

The results obtained were as follows :

1) Changes in concentration of serum electrolytes and water.

Content of serum Na decreased before and during twitching, while the change in
concentration of serum K was invisible until occurrence of twitching. Sixty seconds
after convulsion, the concentration of serum Na and K became normal.

Serum water volume increased before and during twitching but decreased after
convulsion.

2) Changes in concentration of brain electrolytes and water.

In the cerebral hemisphere, a decrease in extracellular Na and an increase in in-
tracellular Na occurred before twitching ; this finding indicates that a rapid influx of
Na into the brain cells occurs and at this time twitching appears. During twitching
this influx of Na increased more than before twitching in the cerebral hemisphere.
After an arrest of convulsion this influx disappeared, although extracellular Na con-
centration remained decreased.

These shifts of Na through the brain cell membranes did not occur in the other
two parts of the brain.

Extracellular K decreased in all parts of the brain at the time of twitching. After
convulsion extracellular K remained decreased in the cerebral hemisphere and mesen-
cephalon and medulla oblongata. The concentration of intracellular K did not change
before and during twitching in all parts of the brain. After convulsion it decreased
only in the cerebral hemisphere. Thus, the authors did not confirm the report of Colfer
et al. that eflux of K from brain cells increases during and after convulsion.

Brain water volume did not change at any stage of seizures.

The above results imply an argument in favour of the hypothesis that the cation-
concentration change is a factor preceding onset of convulsive seizures.

These findings are interpreted to indicate that PMT increases rapidly the influx

of Na in the cerebral hemisphere, probably involving “Sodium Pump” mechanism of
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the brain cells, and may causes convulsive seizures. Moreover, it seems that disappear-
ance of Na influx in the cerebral hemisphere plays a part in the arresting mechanism
of convulsion.

(Autoabstract)





