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Tab 1.

X+SD, * p>0.05, **
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Relative hemolysis (% Yof human rbc in 0.35% NaCl under the influencesof amitriptyline(ATL),
chlorimipramine (CIPM), chlorprothixere (CPX), chlorpromazine (CPZ), clozapine (CZP), doxepin (DP),
haloperidol (kIPD), promethazine (PMZ), perphenazine (PPZ), and sulpiride (SPR). 6 normal persons,

p=20.05, *** p-20.01

ATL
CiPM
CpX
CPZ
czp
DP
HPD
PMZ
PPZ
SPR

100 pM

100*
108 +6**
100"
100*
100*
100*
100*
100*
100*
100*

10 nM

100*
115:£5%**
100"

100"

100*

100*

100*

100”7

97+ 5*
100*

100 nM

100"
115+ 6%**
86::6%*"
100*

100"

100*

100*

100*
92:45"*
100*

1 uM
100*
111£8™"
74 5%
914"
g7 4%
100*
95+5*
96 4%
834-8%**
102+ 27

10 uM

91+7"*
103+ 8"
58 £7***
75 4%
821 5%**
92+8"*
837+
924 3***
66+-6"**
103+ 2*

100 uM

81+8***
196 £40""*
192+ 27%*>
214%23%""
751 9%
84+6%**
78 L6 "
106+£27"
132420
103+4"

Try 1 5-HTP {L 2553 R Y %1%
(p>0.05),

Ala i Gly B HCE ImA R AL B 0 2 E

2 {EH EM(P=>0.05),

i, Glufi Asp f#EJil ik 2. GABA, o-B,
His, Ser, Thr 1 Val 2RGHMOMR BAME B8 F# 3 . IRk 7 AR IS % (10 M) 55 8 rbe

Fr i A %
SARA R = .
BREMESTE be KR BK 425

SR 2 AR R B

Tab 2, Effects of some CNS stimulants, bioamines and amino acid neurotransmitters on osmotic fragility of
human rbe (relative hemolysis, % )in 0.35% NaCl,§ normal persons, X+SD, *p>0.05,*“*p<70.05,***p-<0.01

Ala
APM
Asp
CF
CIPM
DA
DN
Glu
Gly
5-HT
MPD
NA
PML

1 pM

127£9%*
103+ 3"

103:+3*
105+6"
106£3%"*
10443""
102+2*
109+7%*
115£9*""
110+ 3***

108 4%

100 pM

110£5**
13177
104 +57

108 +6*F
1044
107 £6%*
108+3%*
1053
105+ 2%
120+8***
112:49%%%
11142%

10 nM
112474
130777
10845

10627

115+£5**"
105+ 2%"*
108+5*"

11043~
107£3**F
108£3"**
12049***
1224 9%+
11242

100 nM

11748

121+67""
109 £4%%%
107+3*"*
115+6**
109+3%"*
108+6**

1134:-5%**
113+6***
110+ 4%%*
121+£9%**
122+9%**
115+4>**

1uM

116-6%"*
124771
109£5%**
1127
111:-8**

110+2%**
1086

110+5%"¢
167"
112-4-4***
126 £9%**
124 £9%**
116=3"**

10 uM

1054 5%*"
118+9~"
108+ 4***
108 +6***
103+ 8*
112£6°*
108£47**
113£6**
107£3***
1115
123£11%**
119£ 9%~
115£4*""

Ala, alanine; APM . amphetamine; Asp.aspartic acid; CF ;caffeine; CIPM ;chlorimipramine; DA ;dopamine; DN
deanol; Glu. glutamic acid; Gly. glyeine; 5-HT, serotonin; MPD, methylphenidate; NA . noradrenaline;
PML, pemoline,
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Tab 3. Effects of 10 uM of psychotropic drugs on critical hemolysis relative volume (V,) of human rbc,
g normal persons., X¥+SD. *p>0.05, **p<{0.05, ***p<{0.01
NaCi (%) Shifted NaCl (%) Relative cell volume (/) Relative hemolysis (%)

Ethanol  0.4504+0.000  ————= 100.0 100

ATL 0.425+0.000 0.025 103.04+0.4°°° 9148

CPX 0.417+0,013 0.033 108.942.2°°° 58111

CPZ 0.4174:0.013 0.033 108.3£0.4°°° 59+13

czp 0.4174+0,013 0,033 107.44+2.0°°° 72+15

HPD 0.417+0.013 0.033 106.5+0.7°°° 8011

PMZ 0.425+0.000 0.025 103.94+1.4°°° 85+13

PPZ 0.417+0,013 0.033 110.84+1.6°°° 52+14
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Fig 1. Relative hemolysis (%) induced by
psychotropic drugs, 1. Ethanol, 2, PPZ, 3, CPX,
4, CpPZ, 5, CZP, 6. HPD, 7, PMZ, 8, ATL,
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EFFECTS OF SOME PSYCHOTROPIC DRUGS ON OSMOTIC STABIL-
ITY AND MEMBRANE EXPANSION OF HUMAN ERYTHROCYTE

MEMBRANE

SONG Ting-sheng,
(Shanghai Inst of Mental Health, Shanghai 200030)
CAI Neng, XIA Yu-fen

ABSTRACT The effect of some psychotropic
drugs, CNS stimulants, central bioamines and
amino acid neurotransmitters, and their pre-
cursors on osmotic stabilization of human rbc
was studied by the methods of osmotic shock
and hematocrit tube.

1. The tested psychotropic drugs showed
high potency against hypotonic rupture of hu-
man rbc at 100 nM-100 pM: CPX>PPZ>CZP
>CPZ>HPD>PMZ>ATL>DP. The pheno-
thiazines, in contrast to non-phenothiazines,
accelerated hypotonic rupture of rbc at 100 uM.

Antidepressants were classified into 3
types: 1) hemolysis protector-ATL and DP; 2)
hemolysis promotor-CIPM; and 3) non effect
on hemolysis-pargyline and lithium carbonate.
The potencies were parallel to their psycho-
motor inhibiting or stimulating effect.

The potencics of protection were correlated
with the clinical sedative activity. SPR (clini-

CHEN Yong, CHEN Jie, YAN He-qin, XIA Zheng-yi

(Shanghai Psychiatric Hospital, Shanghai 200030)

cally without sedative effect) was devoid of the
protective effect against hemolysis

2. All tested drugs (10 uM) induced
approximately 3-11% increase of the critical
hemolysis relative cell volume (V,), which was
the highest value of the osmotic swelling curve.
The concentrations of NaCl corresponding to
V., decreased 25-33 mg/100 ml in the presence
of tested psychotropic drugs. The tested drugs
did not affect the volume of rbc in 0.5-0.9%
NaCl. The potencies of inducing increased cell
membrane expansion of intact rbc were consist-
ent with those against hypotonic rupture.

3. All tested agonists, monoamines and
amino acid neurotransmitters, in contrast to
the anti-hemolytic effect of antipsychotics,
showed promoting effect on hypotonic rupture
of rbc with more sensitive response (10 nM-1
pM) and saturation.

The potencies of promoting hemolysis by
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agonists had positive correlation with clinical
efficacy of drug for treating minimal brain
dysfunction (MBD) in following order. APM>-
MPD >»>PML >CF >DN.

Among the bioamines and amino acid neu-
rotransmitters only NA, Ala and Gly had
strong effects of promoting hemolysis. DA, 5-
HT, Glu and Asp had mild effects. The mono-

* * *

amine precusors (Phe, Tyr, L-dopa; Try, and
5-HTP) and other amino acids (GABA, @B,
His, Ser, Thr, Val) had no effect on osmotic
stabilization of rbc.

KEY WORDS psychotropic drugs; analeptics;
neuroregulators; amino acids; osmotic fragility;

hematocrit; erythrocytes

* *x *



