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Studies on the hemolytic action of chlorpromazine

Kyu Tae Kim, M. D.

(Directed by Prof. Sang Tae Kim, M. D. )
Department of Pharmacology, College of Medicine, Pusan National Unipersity

The author studied the hemnolytic actien of chlorpromazine on rabbit erythrocytes and

obtained the following results :

~ 1. Chlorpromazine caused hemolysis in vitro, The hemolytic action of chlorpromazine
was milder than that of saponun(Colleman and Bell Co )

2

2. Cholesterol had no marked effect on chlorpromazine hemolysis.

;3. Dextrese, albumin and bluod plasma protected erythiocytes against chlorpromazing

hemolysis.,
+ 4, The mecnanism oI chlorpromazing

of saponin heimolysis.

-

11Icmolysis

seemea o be alrerent Irom tnav

5. Chlorpromazine increased the osmotic fragility of rablut erythroeytes,

6. The intravenous injection of chlorpromazine caused hemolysis in vivo
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4. SaporninE#& P Saponin(Colleman and Bell
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A o)<} '

6. Cholesterol Xi%; Cholesterol (Armeur Labs)
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Table 1. Hemolytic a‘ction;-:fi‘)f" CPZ diluted with saline on erythrocyte sais}pénsion from rabbits,

Tube Tigl!iex'“t?r 1 15 1 2 5. 7 16
No. of suspension vi ; min. hr hr hr hr hr hr
1 1: 1,‘0;? ,‘ , # + H Ll ;ﬁ: i # #

2 1: 2,000 i 4 H # o] H# # # #

S 4,000 # | # o # # # #
I 8,000 + #| # | # # it
5 1 16, 000 - * + # # H H

6 1 32,000 - - + + H # n

7 1 64, 000 - - - + + + +

3 1 128, 000 - - - - & + +

9 1: 256, 000 - - - -~ - - +
T 1: 512, 000 - - - - - - -

1+ : Complete hemolysis, + : Incomplete " hemolysis, = : Slightly hemolyéed,_ = :No hemolysis,
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— Kyu Tae Kim : Studies on the hemolytic action of chlorpromazine —

Table 2. Hemolytic action of saponin diluted with saline on erythrocyte suspension from rabbits.

Tube , ’gi‘}(‘fnga“ef 15 1 2 3 5 7 16
1 1: 1,000 H# H H 1 1 H 1
2 1: 2, 000 + H # # % B ++
3 1: 4,000 # + H# # # 1 1t
4 1 8, 000 H#* +# H# + # H# +

s 16, 000 # # # # " W ++
6 1 32,000 # # # # # W i
7 1 64,000 * H 1 # i % T
8 1: 128, 000 - + + + * * #
9 1: 256, 000 - - - B B * £
10 1: 512, 000 - - - - - - _

[
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Table 3. Hemolysis in saline of various pH which

were adjusted with Stérensen phosphate buffer.
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Table 4. Hemolysis in saline of various pH which
were adjusted with Tris-maleate buffer.
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| |

| |
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Table 3 @ 40]4 2i wls} o] pH 2.3 4= ¥
fie] Qojibi} pH 4.4~9.80 A = B & 5+ 9+

L kel EBEEE Es,

i) CPZ- ¥amfemel 8=t

ii) CPZ9 ¥mitER-2 saponin C&BY

2R st %4 sk

iii) Saponin C&B ¥-2 EHHIAY gt
Mol 52T = BEel Yo CPZEM-S Frifle]l U@
o] el fifRs] delvie Aol BRI A,

4) CPZ ¥i-& WS & pHY fkate] BEHE= A
o] o},

(2) Z2mol &8 CPZe| FmiEM

o] T AelAE =T Bl HmNA BT
St o vk 0.1 ml RfBREWR 8F &2l 0. 1ml
£ EFE 2otk
RS table 5 2 63 7w},
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Table 5. Hemolytic action of CPZ diluted\w'kth saline on whole blood from rabbits.

Tube i et 15 1 2 3 5 7 16

No. m min. hr hr hr hr hr hr

1 1: 1, 000 # H H W [ i n H

2 1: . 2,000 # # # # | H # #

3 1: 4, 000 H Jnt H + I # # i

4 1 8,000 - * + # | # I #

5 1 16, 000 - - - + ‘ # H H

6 1 82,000 - - - + l R + 4

7 1 68, 000 - - - - | + 4 +

8 1 128, 000 - - - - ‘ - - +

o 1: 256, 000 - - - = | _ - Z
10 1: 512,000 | - - - N N R

Table 6. Hemolytic action of saponin diluted with saline on whole blood from rabbits.

Tube E;;’fngfter 15 1 2 3 5 7 16

No. m min hr hr hr hr hr hr

1 1: 1, 000 H H+ + H H H# #

2 1: 2,000 + +H H H 4 H# +

3 1: 4,000 # H # H # A #

4 ! 8, 000 il i 1 # # M_‘ii‘ bl

5 1 " 16, 000 - + + + + + +

6 1 32,000 - - - - - - -

7 1 64, 000 - - - - - -~ -

8‘, 1 128, 000 - ~ - - - - -

9 " -1: 256,000. | - . - - - - -~

10 1: 512,000 - ‘3‘;"‘- - - _ _ _
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A3z 1550 4,000f577] sERWEMC] Lo, Biel
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Saponin ¥l 3101 A& 1540} 800082 sEa
el Lol KMol B#sd: BhFKEe &7
2| o}y shgivh. 2uic) HW¥ saponin¥ffefA-e ki
REWES BAs-e Aus Bsl M=o

ME BBRHo2 nof 2012 saponin ¥l

oo B%Y RGO glovt CPZAMl Hehold

2 REMERO BREE ¢ + At
B ‘Chlorpromanﬁe xm@ ojxE dextr-
ose, cholesterol, albumin® myfo] M
(1) Chlorpromazinei§ ol pixlE
dextroseo} B8
CPZ¥smie) ¥1A % dextrosed H@E Wgksty] Rl

o wA 1% 2 5%9 % dextroseliMi & fERsn
AL Ve stel CPZE f BRMsigsh & MMM
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of RMRBPWPHS Winstd wime) HEES Bgadt.  5.55g% MK 100mls) @Al

1% %% dextrose IR dextrose(H.0) 1.1gs+ 1% 2 5% 5 dextroseld¥io] saponini@ine] =l
£ B E Do) fkatel BHE NaCl0.74g-% 758K 100ml AL $E= oy Bt
ol BHT Aola 5% %R dextrose: dextrose(H:0) 2 RS table 7. 8. 9. @ 100] &g vl 7).

Table 7. Hemolytic action of CPZ diluted with 1% isotonic dextrose solution on
erythrocyte suspension from rabbits,

Tube llg{;‘fng“er 15 1 2 3 l 5 7 16
No. Bfihég%n min. hr hr ’ hr hr hr hr
1 1: 1,000 + 1t H H H H +
2 1: 2,000 # i 1 4 f 1 #
3 1: 4,000 1 + f # 1 # #
4 1: 8, 000 - + + 4 H 4 +
5 1: 16, 000 - - I - - N
6 1: 32, 000 - - _ _ - - | =
7 1: 64, 000 - . - — - - -
8 1: 128, 000 - - - - - - _
9. 1: 256, 000 7 - - - - - - -
10 . 1: 512, 000 — - - - - — -

Table 8. Hemolytic action of CPZ diluted with 5% isotonic dextrose solution

on erythrocyte suspension from rabbits.

Tube 1ime g"“er 15 1 2 3 5 7 16
No. m min. hr hr hr hr hr hr
1 1: 1,000 + 1t | o n
2 1: 2, 000 i i ‘ # Cn H
-3 1: 4,000 - + + + + i
4 1: 8,000 - - - l - - - +
<5 1: 16, 000 - - - ‘ _ - _ _
6 1: 32,000 - - - l - - - _
7 1: 64, 000 - - - -~ - - -
8 1: 128, 000 - - - -~ - - -
9 1: 256,000 | - - - - - _ _
10 1: 512, 000 - - ~ _ - _ _

Table 7 W8ol 4 2t whsh ol CPZel WMIERIS o = WIS HB SRR 52155 ®e] o
dextrosed] {ks}o] Fas) MEE g on 1% % dext- 9=k,
rosenth 5% SHMOl SlolA B4 WESA. o 4 Saponinkimiol Hotd 1% Sk dextroselige M
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Table 9. Hemolytic action of saponin diluted with 1% isotonic dextrose solution
on erythrocyte suspension from rabbits,

Time after

Tabe mixing 15 1 2 3 5 ' 7 ! 16
No. (])inlg;;%:ﬁn mn. hr hr hr hr hr hr
1 1: 1, 000 H# H # # H ® ’ "

2 1: 2, 000 H n H H 7 m Ty

3 1: 4,000 + H H mn i n i

: ! 8 000 # # # 3t H # |

° ! 16,000 i # | n W m
KRR 32,000 H# H# n Wl # # #
7 1 64,000 + H H g # o W
s | 128, 000 - - — . n " N
9 1 256, 000 - - _ - - - -

10 1: 512, 000 - - — - - _ -

Table 10. Hemolytic action of saponin diluted with 5% isotonic dextrose solution
on erythrocyte suspension from rabbits. -

Tube Time after |5 1 | 2 3 5 7 16
No. m min, hr hr hr hr br br
1 1: Lo | 4 H# # H# # H #

2 1 2, 000 ’ + +H H# H o 4+ H

3 1: so0 | g # # # | #

4 ! 500 | 4 # # # # H# +#

S 1: 16, 000 B i # § # ' H# +

6 1: 32,000 - ® + + + L +

7 1 64, 000 - - - - - - -

8 1 128, 000 - - - = - - -
o 1 256, 000 - - - - - S .
10 1: 512, 000 - - - - - - -

B3 WEEREe Jetg g

CPZ4 saponin ¥imel %% dextrosed] I&VeFS
—f@ M REE Betd e _7&—?: BBms 73
At ‘

Dextrose (H:0) 6.16g8 7XiE/k 100mle] H. B 5.6
% dextrosefSI & fFR s a ol AL 4 ABKE B
Betol 0.56, 1.12, 1.68, 2.24, 2.8, 3.36, 3.92,

4.48 3 5.04%dextrose -2 WE30ch. o] & W

5 9 2,500{%9 CPZ-A4-BMWABIKER 1.0 mlE M
of Basgs. awnz & g KEL 2.0mlda
CPZ s 10,000£5 25,0008z 2 Flz At & &
9] dextrose L $o} BT BES 1/20] Ha &
# S®plol vt hgol] FOBHBWHE 0.2 mIX: st
of |E&sha 304 H 6041 kEol KEH RLUR
) 2 EEHY meRBRES MESA L. v
10, 600f% = 5, 00045 CPZ MEWRS HEY Hbt

1.O0ml1E 1049 BL WME BAS & Fol 5,000 o5 MMl 19MA] 2RmE dovle RAW

-~ 36 —
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Fig. 1. The effcct of dextrosc on CPZ hemolysis
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¥'g. 3. The effect of cholesterol on
CPZ hemolysis

(3) CPZzEmol 0ixi= albuming| &%

%} bovine albumin-g& pH 7. 44 AWK Z Fifkste]
1.0, 2.0 3.0, 4.0, 5.0% 6.0% <] albuminfE#& ¢
BEh oF. 4 BEERE 1.0ml & 60 OB EA
Sla o2 19%e] 3= pH 7.4 saline 1 ml & #EAsI o
o8 T A 2,500059) CPZMEIK 1.0ml & mstn
0.2 ml QFRMIRBWEH-L Hom Bassict. o« &8
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9 zi £ 2ml o) x, CPZERRESE 5, 000fFo] ¥l album
infifrs B3 WIS #AES1/201 9 o
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Fig. 4.The effect of albumin on CPZ hemolysis.
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(4) CPZ Fm0) oixl= 1 el
Heparinfi$f-g pH7. 48 8k= FEsle 10, 20, 30,
40, 50, 60, 70, 80 290% ] MIFHEWKE &l & 1.0
ml & IR FLILBEN EASHE . & 1% = pH
7.4 salinc1ml® @EASG . 4 el 2,500f%9] CPZ
BREE 1.0 ml1 & mald Basiqach. & %9 BES
2.0 ml ojx CPZ-L 5,000{% HBwKeIgds. zelx M
§Ee R3O @IS |E 1/201 0.

100+
9ot
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\
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~ < ©o
S 8888388 T
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Fig, 5 The effect of plasma on CPZ hemolysis.

Fig. 6 Osmotic fragility tests. Rabbit
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b e
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Fig. 7 Osmotic fragility tests. Rabbit erythrocytes
: 400,000 and

1: 700,000 saponin for the time intervals

were pretreated with 1

indicated.
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BIE 2.0 kePyste) gk MZ
Koz ¥8 mE et
BENE #Rs T, v
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Table. 11. The rate of appearance of Hb in the

plasma of the rabbits which were injected
with 10 mg/kg CPZ diluted with saline
intraven ously.

\"Rabbit No. | tean (%)
—— Mean(%
Time after inj. > | ’

Immediately |4.66)6.41|5.65 | 7.42 | 6.04

30 min {4.26{5.1114.80|6.25( 5.11

60 1 3.3313.95]3.39 535 | 4.01
120 7 3.18 | 3.21 1 3.21 | 4.28 | 3.47
180 3.18 | L.70 ' 2.23 13.21 | 2.58
300 ~ 2.46 | 0.75 | 1.13 | 1.24 | 1.40

Table. 12. The rate of appearance of Hb in the
plasma of the rabbits which were injected
with 10 mg/kg CPZ with 5 % dextrose
intravenously.

~—_Rabbit No. ) ) 5 | Mean(%)
Time after inj

Immediately 0.58] 2.00) 1.2¢ 1.30
30 0.5¢ 1.3€¢ 0.8 0.38
60 0.58] 1.21f 0.7¢ 0.86
120 0.43] 0.8¢] 0.4¢ 0.58
180 0.3¢] 0.34] 0.3¢ 0.37
300 0.32] 0.34] 0.25 0.27
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Table. 13. The rate of appearance of Hb in the

plasma of the rabbits which were injected
with CPZ(2.5%)intramuscularly.

\I'me after injection min.,
. 30 | 60 | 12¢] 180 24¢| 300
Does of CPZ~ ™~ .

%
omg/es | o] o[ 0 0psfpp”
10 mg/kg 0. 15(0. 153. 70/0. 15{0. 45, , 157
10 mg/kg | lo.16lo.47) o] of of %
15 mg/kg Jo-240.36 __(lo.m}ms 004"
15mgikg ] 0]0.33 0]0.27 0] o g%
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