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= Abstract=

The Effects of Diphenylhydantoin and Several other Agents
Acting on CNS on the QO0; and Non-inulin Space Na*, K*
Concentration in Cerebral Corfcial Slices of Rat

Mahr, Chun I, M.D,, Lim, Jung Kyu, M.D. and Park Chan Woong, M.D.

Dzpartment of Pharmacology, College of Medicine, Seoul National University

The effects of dephenylhydantoin, strychnine, coramine, d-amphetamine and chlorpromazine on QO; and
non-inulin space Na*, K* concentration of rat cerebral cortical slices incubated in pH 7.4 glycylglycine
glucose saline was investigated.

In general, there are decreased non-inulin space Na* concentration or increased non-inulin space K*
concentration or both when the ratio of respiration to non-inulin space is greater than control group
‘except in case of chlorpromazine 10~¢ M. And it is suggested that the ratio of respiration to non-inulin
space is responsible more closely for the non-inulin space Na, K concentration than QO expressed - per

tissue wet weight.

Effects of diphenylhydantoin and several other agents on electrolytes and the eleciroshock seizure

threshold are discussed.
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diphenylhydantoin 0]

1B rat & KEgol Al radiosodium &) [EigzRS- Al ¥

T fMilEA Nag2d BEs) mOoA7 o A Na%
Z¥ st Nag=e HE BoAR Sz sty o
o] electroshock seizure threshold 7} L #H|EY
3. electroshock seizure threshold o} #ilAA Na =59 &
& e MEA Nav= H5ERS Naszd e mo
Skel Alolel] MRS BRI Aekn Sk

Forda ¢} McIlwain?-2. diphenylhydantoin o] kigEH
IRl A RS BAE JbA 2vha#i4Estg] o Ra-
wson 3 Pincus®%:-2 diphenylhydantoin ¢] rat ¢} guinea
pig KI§HES) microsomal fraction 3¢ Na*, K+, Mg**

—activated adenosine triphosphatase &
gk

& EEgel A= WoodburyP5o]  #37F Wt diphenyl-
hydantoin ¢] #ifa#y Ne-52& HDA7] & fEAC] rat 4
KRBT A& EAT in vitro HBAAE Vel
T TSI ol ion BEH EEIW] H = ERE

EE extracellular space, intracellular spaced] ®)3]&= <

325y o diphenylhydantoin L4} &) B4

mEE ks

%ﬁff@ﬂ fEfshe #Ee] A Na, K5Ed wxt&
9% Arlel &

P4 vl pdke] Bhgsth 2 BiRS
f5HE uhelvt.

L3 ¥
1 KESEEYIH 5F 2 Incubation Media: 8% 200 g
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W HAAE HEFFEALFE 1E Lkl e B
Higled Mcllwain®®¢] Fpke] fksle] 0~4°C oA HH-
& wbEe] B il BHI mediumo] FFEAR
o & VRS —EAl A5 BREsty FEsd B
IEEGEH 154 LIRS mediumo] - Eo)g9) Warburg

reaction vessel o] Y glt}. £ reaction vessel vt} medium

2.5ml 8t 50mgASE KEEBEVH & #Asgs

Medium - BEE 238 glycylglycine buffer E 4185}
gov o #Ke NaCli124m M, KCI5mM, glycylgly-

cine 30 mM, KH,PO, 1. 24 mM, MgSO; 1.3mM, CaCly
2. 8mM, glucose 10mM ¢] 52 1 N NaOH & jns} pH 7. 4
£ 9o inulin € 1% AR

Center welldlj &= 5% NaOH 0.2mi 88 @¢} CO. &
B A, KIEERERS 37.5°CHA 1528 %
AZF 90 R incubation o] BEWEES WEHY
=h
 _Incubatione] T % £ -2 %= isotonic polyvi-
nylpyrrolidone K ¥%¥ioll 2~3 % &7¢lctrt AP3E —%

Table 1
Measurement .. . . .
Respiration Noninulin space Non-inulin space Respirati
. + . + . espiration .
Addl‘;tégl to incubation N (/“anoll)e?’}/ﬁ )w ?t Na : C(onr‘:ﬁr)ztratlon K c%?ncgi];r ation non-inualin spaoeratlo
m ,
None 64.343.1 83.6+ 2.1 85.1+ 4.1 | 1.14 (1.27—1.0%)
Diphenylhydantoin  10~3M 50,123, 8** 102.0£10, 5% 79.3+ 7.0 | 0.92 (1. 14—0.76)
” 10-¢M 54, 844, 2% 102. 24 8. 0** 77.4+ 5.3 | 1.12 (1.24—1.01)
" 10-5M 56,745, 3%+ T 75.8% 1.2%% 0 T 82.6% 3.1 |1.16 (1.34—1.00)>
Strychnine 10-°M , 50. 44, 1% 88.1+10. 9 109. + 5. 7% | 1.41 (1.63—1.22)
% 10-*M 63.445.9 " 83.31-24.0° 98.0+4 6% | 1.47 (1. 74—1.24)>
" Coramine 10-M 60.345.9 51, 4 4. 2% 83.24 3.2 | 1.20 (1.33—1.00)
” 1M 67.8+3.6 49, 24 5. 9¥* 78.8+ 5.6 | 1.26 (1.44—1.10>
d-Amphetamine 10-M 71.2:+5.8 68.8-L 1.6** 103. 4 4. 1** | 1.61 (1.86—1. 40>
n 10~M 63.4+4.4 72. 6% 7.6%* 93.32- 3.4* | 1.34 (1.60—1.14)
Chlorpromazine 10-3M 17.040. 6** 133. 843, 7** 4.8+ 0.6** | 0.32 (0.35—0.29)
” 10~M 77. 6+6. 5% 111, 1414, 3%* 66. 342 9% | 1.50 (1.82—1.22)
Air in gas phase C 45, 0L T 108,0=4.9% | -~ 79.0+12.0 | 1.04 (1.15—0.94)
Mean+S.D. P—values;*:ég‘ 9%
Table 2
W Additional fluid Inulin space Non-inulin space
Addition to incubation media (mg/100mg wet wt.) | (zl/100mg wet wt.) (11/100 mg wet wt.)
None ; ; 24.346.9 48.0%3.1 56, 3+3.2
Diphenylhydantoin 10*M 23.7+8.4 50. 8+6. 4 54.6-+7.0
” v 10~M ©23.0+8.8 50. 4+4. 9 48, 7+1.3*
” 10-°M 19.0+4.9 52, 843. 1* 48.8+2. 4*
Strychnine 10—*M 16.5+2.8 59.0+2, 7+* 35, 742, 4*
oon "10~M 17.6+3.7 54, 843, 7* 43.1:+3.3*
Coramine 107M - ; 21,542 8. 51.32.5 50, 2-£2. 1*
” 1M .- 2L.446.0 51,342.2 53,94, 2
d-Amphetamine 10*M . 19.6+4.9 55. 442, 1* 44, 242, 8*
” 10~*M 20.0+4.1 52,941, 2% 47,144, 6*
Chlorpromazine 10-M 35.7+4,8% 63. 73. 0% 53.0+3. 1
” 10~M 20.446.5 T 484425 52.146.0 -
Air in gas phase ' 14642, 9* © 51,3410 43,342 6*
Mean+-S.D. .
k.
. P.-values:**égf 8?)5
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Table 3. Effects of diphenylhydantoin on rat cerebral
cortical slices incubated in glycylglicine buffered
glucose saline containing 62 mM Na and satura-

ted with air.
Addition to incubation media Diphenyl-
None hydantoin
Measurement =~ —— 10—*M
Respiration

Additional fluid
(mg/100mg wet wt.)
Inulin space

(/100 mg wet wt.)
Non-inulin space
(11/100 mg wet wt.)

Non-inulin space Na
concentration (mM)

21.42-5.0{ 24.1+6.6
50.0+3.2( 52.2+1.8
51.44-4. 4 51.9+6.1

119. 17. 6] 83. 014, 2%*

Non-inulin space K
concentration (mM)

Mean+S.D. P-values; **<0. 005

54.445.9( 50.345.1

S BrEstm BES v} 10mlg] 6% trichloroacetic
acid & & 7&8HE glass homogenizer of] Y3 BHEH-S wk
ol 1087 B8 HETSF 10008 = 10 57 #Eikst
o RS Wl Na, K 2 inulin &EFIT] A}
et

2. (RR%EY

Diphenylhydantoin sodium (Merck), strychnine sulf-
ate (Merck), d-amphetamine sulfate (Sigma), coramine
(Ciba), chlorpromazine HCl (Merck)-¢- {£Fastel o= n|
B —%E% BEER incubation media o st ).

3. Inulin ¢ 89 @E

Inulin £8-% S.Varon @ H. Mcllwain® 8] Fsel &
3l resorcinol B2 0. 2 5 trichloroacetic acid _L&¥
4 medium Ay £8-& BIEsgvh

4. Na g K9 @

k32 trichloroacetic acid k¥&#-& Hisled flame photo-
meter 2 Na % K&ES BIEstgdr)l. 4% reaction
vessel A% medium & & HEkow Nay KEES
HEs e

5. HREMHEK

RE AL initial wet weight & Z#o = o] S.
Varon 3t H. Mcllwain®9) Fike] wz) ik 100mg &
9] fluid space S 80 pl = 3k BEHE Y}

1) Inulin space (41/100 mg wet.)

_ #g inulin found per 100 mg tissue
" g inulin found per pl fluid (incubation medium)

2) Non-inulin space €ul/100 mg wet wt.)
=80+addition of fluid during incubation per 100 mg

tissue-inulin space per 100 mg tissue.

3) Non-inulin Na or K content (¢Eq/g wet wt.)
=total Na or K content in slice

_ { Na or K concentration

in the medium ] X {(inulin space) +

(gain in slice wt.) ]
during incubation
4) Non-inulin Na or K concentration (mM)

non-inulin Na or K content
non-inulin space

R %A

1 BRLEE

A3 KESEBEVRY BREEELS HBHAA 643
+3.1 4 mol Oz/g wet wt./hr o]} o chlorpromazine
10*M | A= 77.646.5 umol Oz/g wet wt./hr & IE
we] EmE xgor 10MdldE 17.0£0. 6 #mol
Oq/g. wet wt./hr 2 H3F #4lS e}, Diphenyl-
hydantoin € 107*M, 10~*M, 10-SM o} A] X5 M8 #]
e Byl 107°M o4 7H3F #she 50. 143, 8 ¢ mol
0./g. wet wt. /hr 5]311:}.

d-amphetamine, coramine-& MERE] #EE 7}4 9oX
%ekeh. Strychnine 2 107*M o A & WERe] BEo] ¢l
ot 107 M ol A & 50. 42-4. 1 pmol Oz/g. wet wt/hr
2 OEES] MEIS s ghel. reaction vessel 9] FEEAE
4 100% OplAl ERE ¥ A5 'PREe] 45.0+1.7
umol Oqy/g. wet wt./hr 2 B4 A}

2. Additional fluid, inulin space 3 non-inulin
space

$IBE A 90 43f incubation 31 $#&7he] additional
fluid &= 24.3-+6.9mg/100mg wet wt. ©]gl2 inulin
space & 48.0+3. 1 ¢1/100 mg wet wt. ¢] ¢l Z non-inulin
space & 56. 313, 2 ¢1/100 mg wet wt. 9},

Chlorpromazine 1073M &l 4] additional fluid 7} 35. 7+
4. 8mg/100mg wet wt. & I8h1 54 2 inulin space 7}
63. 7430 ¢1/100 mg wet wt. & #in5] ¢ t}. Diphenylhy-
dantoin 10~5M of] 4] inulin space 7} 52. 8+3. 1 ¢l/100 mg'
wet wt. 2 2F7} 712 09 non-inulin space & 107M of
Al 48.7T+1. 341/100 mg wet wt., 10M o} 4] 48 842 4
#/100 mg wet wt. & JHADS Q)

d-Amphetamine & 1073, 107*M o] 4] inulin space & £
4% 55.4+2. 141100 mg wet wt, 52.931. 2¢1/100mg wet
wt. 2 #H04] 3.2+ non-inulin space = £4& 44. 2+2.8ul/
100 mg wet wt., 47. 114 6¢1/100 mg wet wt. 2 FH¥3]
BAE g}, Coramine-& 107°M o] 4] non-inulin space:
E ekzt WibAIA 50.2+2.1 p4l/100mg wet wt. ).
Strychine & 1073, 10*M ol 4 inulin space-9] #\hnE -
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ehiol &% 59.0-2. 741/100 mg wet wt,. 54. 833741/
100mg wet wt. o] gl.2.% non-inulin space &) W7} BE
sl &% 35742 44/100mg wet wt., 43 1:£3.34/
100 mg wet wt. v}, Incubation media Y sodium &
EE 62mM 2 3}iL reaction vessel 98] FIEHES =R
2 % 71%9) o714 diphenylhydantoin 10t Mg HA
5 A$6lA EF additional fluid, inulin space, non-
inulin spaceol] #{L-E BaksA WUk
3. Non-inulin space Na, K REE

/BB A non-inulin space Na J#E & 83.6+2. 1mM
o] i non-inulin space K &&= 85.1%4 1mM ol gt
Chlorpromazine o) A &= £ Na RE4] wEinel K BEs)
WS #Bksd 100°MdlA Naijffs  183.8+3.7
mM, K BEE 4 840 6mMo]gla 10*M o4 Na il
EL 111.1+14.3mM, KEE+x 66312 9mM o]y
}. Diphenylhydantoin 10*M, 10~*M off 4 & Na #E7}
%% 102,010, 5mM, 102.2+8 0mM = BEEIL ¥
E ngdort 10°Mal] & 75.3+1.2mM 2 EHAE
Bl o 10° M, 10M, 10-M el 4 KiEdl = V8
o] §191th. Incubation media Py Na S 62mM 2 3
T EHES EEE 94 o HERNIA T non-inulin
space Na &7} 119. 1+7. 6 mM oigiz diphenyfhydan—
toin 10~M ¢ #RE BolA & 83.0+42mM 2 HR
Bpoll Ha ¥4 2giel. d-Amphetamine & 1075M o] 4]
Najgge) @os K@Ee Bt Bste Nage
68.8+1. 6mMo]glz KEEE 103 444 1mMolgle
o 10*M oA = NaigErsl 72647 6mM 2 BAHR
3z K@EE 93.3+3. 4mM 2 8k ok
K#gEde g8 dgov NaifEe
HEEs BAAA 10MeAE 5L 44 2mMeolgdxn
10*M el A = 49,245 9mM o] ¢l e}, Strychnine & Na
B E BEE AH 0 ggoy KBRES EhinaA
A 10 M A= 109. 945. 7mM, 107 Mol 4] & 98. 0+
4.6 mM o] git}, Reaction vessel A2 FHEL B &
74$ 103,044 9mM = Na S Einsl EEs g

Coramine &

£ =

$HEEES] MR, additional fluid, inulin space % non-
inulin space &= guinea pigE EEEIHE 3+ S. Varon
3} H.Mcllwain®¢) 459} F—3}¢ ©.% non-inuin space
Na, KgEE olEo] #i& NalRE 113mM, KgE
1383 mM of]. ¥} 8} AHBN A= NaREE 83612 1mM,
KgE 8514410195

CAEEO A = incubation ¢] EF GIEo] ¥E% Na
RSl & incubation medium & Er 817 $]3ke] 2~3

TR isotonic polyvinylpyrrolidone 7k % #o w73+ #l
Ee ol o Foll oleigt 2RI ARl 44
Forda ¢} Mcllwain®e] KR4 A1 diphenylhy-
dantoin o] FEURS] WAE JHA Lrlm HET welzko]
A EEp A = diphenylhydantoin ¢] "ERS] MFIE i)
om RES; el =el o WHS #Bwskget
10°M oAl &= WoodburyV7} in vive EEael A #1435
vhel ol K iEEell = M#lo]l Na@iEE MAA gtk
X3}k incubation media J¢] NaBEE 62mM & 3l3 &
fatas =EE & 7% 104M diphenythydantoin -& Na
BB BIME BN FH.om o]A-& Woodburyds}

~ acute hyponatremia = iRy NajEEEe] #4mE- diphe-

nylhydantoin o} Bikal Fohe WGl HESE Aoleh
Ak e 1074, 100M a4 Nalgge 8
7t BEstg ol ol & WoodburyD%e] 43t diphenyl-
hydantoin -2 radiosodium [El#Zs-& Hinlyl 2 MRS
o WAE EmAZI A NaBgs dacte #isE
o m]Fo] A2 ») diphenylhydantoin &) B T3
$- Na i E et AR #inl vA-4 i
A Najres @zl A o2 A7z incubation me-
dia ¢} Na BEE 62 mMi T A 10 MAAE
B Na @ES B4 AL 48 Nagggrl 2o o)
EAl A EmEels Naghibfefe) o aA et
o] wlFolel A el

10*M =} 10-5M <fojol] ol W Rl AIRA
Nafiire] 37} Bi#¥% A2 Rawsons} Phous¥s} act-
ive sodium pump 9] —#Fe} A== NatK* Mg‘**
Activated ATPase ¢} }ﬂ]f*ﬁij—-— HER ,\_i Ro} 10‘4M
L kol A = Na*K+*Mg**—Activated ATPase 8] #i%l7F
B 10 M ol A = Na+K+Mg++—Act1vaLed ATPase
019 9) o}w sodium active extrusion systeme] o] {2
# fEFe] B 24 velve Aol opdst AR

Non-inulin space ¥ 1075, 10~tMoll4] 27k K= g
4 10°Mol A& BfLot gl A o= 2o} non-inulin
space ¢ A7t MEae] sty B Aol ohE 4%
R}, WoodburyP4:¢] in vivo B4 KigEd = o
o] ¢le% WEdldE o AERAIAE =¥ KBE
dlE gake] gigdeh Llke® Rl in vivod]A diph-
enylhydantoin ¢] #HEA Na BEE BPAZIE (EA
KEBEEIRAAE Yebdd & 5 ek

Strychnin & Na @)= 93] lglz KREE &
04 =}k, Strychnine #2848 diphenylhydantoin -8 %
st #iEA Na B A& Bkslx &7 4245
1} diphenylhydantoin ©] strychine convulsion ¢l] - ¢ 3Fo]

§1 51 strychnine &) e~ A& synapsiselj 4] inhibitory
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transmitier 91-9) FEHFEAlel W25 3m 9 Rosen-
berg 2} Bartels®% 0] hyperexcitable squid giant axon o]
ol 4 sirychnine o] Hd g deM A ¢2-& W gl
B membrane excitability of] ¥ o 8k
of vtz A7 =3k WoodburyPrl MifiA Kig
&2} szizurve vulnerability AFolo & A2 dIAAL B 4
Qdedrtz #ES A ¥l Fo] sirychnine o2 glg K
el el eleciroshock seizure threshold o}= of 3}
Aol 42 Ao AZAE] Sirychnine-® inulin space
-5 ¥ jn4] 3 3L non-inulin spac e-°—] WAt BEEstY B9
ob & o]zle} TS stxlz Ql3t AQlA obdlx
7] o1F e

Coramine & 7. fEAIZIA-L & F glovt ZE iR
TR E FEAA KEANA = BKEL Hkele Em
H kel 93] ¢ln NalREE HHEs WA
= K g = o gFo] glgiv}l. Coramine o] ffi2FAINa
EE ¥ o ERAS ez 448 5 goy

¥} strychnine &

a2 299 el = amphetamine ¢] electro-
shock ssizure threshold & ¥ F& (Mol o &K
EEO A MlEA NaBEs HoAz Ad v 3o Cor-

amine <}7] =
ock ssizure threshold & o5& fEMe] Y&EAE B
Eohn YA EgiEke 2ot T MR 47e
=},

Dex:ro-amphetamine & 2873t ﬁmeﬁ ?{—"—F%
A o A7 A = wke EEfRe)
B HE (FRelel A= x 214.

P.J.G. Mamn 3}t J. H. Quastel”2%-2  benzedrine 2
10*M 4 2ol A= KEEEEWAS FlEd St @
A Bkl A rRke] Mgl vl WSk w vk
R EHAAE 1073 10*MalA Pkl d ko] 9l
vh 1073 10*M <4 ffﬂ[ﬂﬂ@?ﬂ Na s HAA7 2 M
AR KEEE #mA7) 9=t dextro-amphetamine
o HHETRRR EEEZEMe] v maximal electroshock seizure
£ 343 4 9l om 2 dextro-amphetamine © 2 R
RN NaBEe f/9) maximal electroshock seizure
2] $k3}-E diphenylhydantoin © 2 [HI+ #iHuA Na B2E
2] @A} maximal etectroshock seizure & 21319} w @
3le] B dextro-amphetamine ¢8| 7= iR Najg
B2 WA} seizure vulnerability o] BifE7F 912 Reolet
4 Z-= t} Chlorpromazine -2 1073 A H5}A] MEIR-S HI
Ft L 10 M ol A = BHEERE IR S el o
10*M o} A & inulin spacedl] 3} Fet= MR Ee] 8%
shg 3 MilEA Najgiee] RSt @mel KigrEe JFE
T WAE 2k 10°M A RS He) s

ERRETES SUE/FS el electrosh-

2 AshE Nalge ek K@ie) mast foked
BP9 Na, KEE7} medium 3} A8 Zebxicl. a2
10*M ol A & rPkel HEhnrt 9l evl Naipee] BRI
Bk Kigre WAPE Bk 21 Davis 9} Brody®
#:9] chlorpromazine o] NatK*Mg*+-Activated ATPase
E mEEet s 84 == Grenell®%0] brain ¢ ATP
B kI B v Fo] 1R 2 A7) energy
7} ion B Bpol] ARy 2 WHS R X Aolel HE
=25

Chlorpromazine 2 electroshock seizure & Bh1L3E<F ¢l
3. AR B convulsive threshold & FF+ 7% U+
Aol MMIA Naiis igpne)l Btz Q4=
o7 FTE& HHE
2= o] Ly amphetamine & #EA Na i @9 K
BEY #inS #Exk3a chlorpromazine -2 #HiA Na
BES wme Kigge mAoE 85 AL % F
el EHERT o] - EPe MR Na K
oz B8 Alold] ojwl @EHES HmEte Aol
obd 7t 4 2.

Chlorpromazine -8 f&4+&+ 7 $- non-inulin space 9} i
BES ol BEE 3 2 7% non-inulin Na B
o W R KEe i@ﬂui kst glew non-
inulin space 7} IR o) & #EHE + lw =3 MRE
o) ikl WREEd = —Eslesz 44 F o
ox IfEo = AT energy o ol LA E7} ion BEpel
Asl st st As 4 SR Ml B ARE
el & 7% Nafiti=l K iAol $fiF sl v
e 4 gtz s AAssle ¥y aEu H
o) e BEs Aerhd ATPFIES Askste] R
2 417] energy 7} ion BBl WEMoR HHAL & o
t}: chlorpromazine & 7 $-8 Ritsld = 919 ZE4y

A e HEES] 2 AR ERE ALY L A=
ion BH& KE-tx & 4 JdA Lk RE#EwE
o] MMEA Na, Kl =13 kel 3t 71AS HY
71 & olel g}, o] E #4phell4] diphenylhydantoin,
d-amphetamine, chlorpomazine o] 4 = #IiUAA NaEE
o] Ve ##{bel WoodburyP7} FE3EF electroshock
seizure vulnerability AFo]ol] HEEIMES B 4 3Tt

chlorpromazine ©] ‘amphetamine o]

w @

1) Diphenylhydantoin & Elgdll FHT BT RE
A kel MEHE Bgex 1075M ¢l 4] non-inulin space
NaigEE WALAZEZ 1070 107*Me|AE non-inulin
space Na 22 1814 2 v}. Incubation media J¢] Na
EEE; 62mM o] 31 FEEiHe] B Y W diphenylhydan-
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toin 10~*M -& non-izulin space Na g2 g BHik
sHgch .

2) Dexiro-amphetamine & 107°M, 10*Mol 4 0
o] Bs#Eo] ¢l ow non-inulin space Na BES W
o KEEe #mE Bkatgoh

3) Strychnine -& 10-3M ol 4 IEIE 9] IS 240
non-inulin space K &S] @i} non-inulin  space £
#WA ¥ inulin space &} #Hpnst BES ‘

4) Coramine -& 1073, 10~*M ol 4] IEIR] & Bie] ¢
¢l ¥ non-inulin space Na BES EHES WO Z

5) Chlorpromazine & 1073M of| 4] = FE3F sRIRS]
F X 107 M ol 4 & 2R @S B0t 107M,
107*M o)l A 2+ B3} non-inulin space Na 2] ##
ek KgEe mAE #Bkstgach 10°M ol 4 = inulin
space 8] 2fEe] EEESIA L

6) FEMS BRZ T AL PmE] 4 Zgted
non-inulin space Na {7} BHZES] 8= gl o},

7) Diphenylhydantoin, d-amphetamine, sivychnine, co-
ramine, chlorpromazine ¢] non-inulin space Na @& 1|
2= B2} eleciroshock seizure threshold of] =3 = 8
S HEMES L o) E By HEM EHEst o] Eol
non-inulin space Na, K & w2 & d3& HEHEH
39l v '
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