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b FRmEkA® lithium & VAKICRIFTREMBEHEOLEZ in vitro [THLTH
5t 7-. phenothiazine ¥ {kT# 3 perphenazine, chlorpromazine, thioridazine
& iminodibenzyl Z{t&4# T3 2 carpipramine [C lithium index % R & 83
BAhE®S>h7-. index O _FHFE(F perphenazine, carpipramine, chlorpromazine,
thioridazine MIET,  » & HE\" perphenazine (& T 107 E/LEE T control ®
74&(cZEL 7. —7, butyrophenone FH#{AT#»H3 haloperidol, =B 5 DRITH3
amitriptyline, imipramine, indol & {sT#3 oxypertine, benzodiazepine FE ¥
T# % diazepam (C[% lithium index 2 RS ¥ 3 EAESONEMh 7. HEDTLE
M5, lithium &FAEHEOHEAD lithium hFRFOBFO—EHLLYBILEER
L7

The effect of various neuroleptic drugs on lithium uptake in the human ery-
throcyte in vitro was the subject of the study. Increase of the lithium index
was observed in the following: perphenazine chlorpromazine and thioridazine
(phenothiazine derivatives); and carpipramine (an iminodibenzyl derivative).

The lithium index increase in the order of the highest to the lowest is:
perphenazine; carpipramine; chlorpromazine; and thioridazine. Perphenazine
showed the highest increase: 7 times as high as the control in 10™* M.

No increase was observed in the following, however:
haloperidol (a butyrophenone derivative); oxypertine (an indole derivative); ami-
triptyline and imipramine (tricyclics) ; and diazepam (a benzodiazepine derivative).

The author proposes that lithium and various neuroleptics interaction may
cause a lithium toxic reaction.

Key Words (D Lithium index @ Neuroleptics @ Human erythrocyté

L o® I FOBKRHMEEYEE L. RRLIEFDK

MIT, D MERTHEMEIRE DR MAEIR & L TER

BT I\ T, B D DRl EORRERT % R B L 7B R, BR O DRBREL L L
RLUTAEED lithium index DWW THEL, THEDICNEE 28 X - BB aE, B




96 I R

5 DISERRE THEE & B R L steroid M x L
ToRER, B 5 ORIERE CIREPCB, BT
458, B, 560X, IBK7L LD lithium &
FAF Z LICRERIL & T, lithium index 7%
FRFEN65%, 60%, 60%, 56 % LHFCE
xR LEE Shic, lithium BECR L TX
—iic, ArymEE0.3~1.2mEq/l TH
b EMNERHEIA TR Y, M lithium RE A
2.0mEq/l ##i% % & lithium FhERREL R
FLeB bR T, KE, Mg lithium
R NREFEECEL T s < T lithium
BORELEADORELHS. 2D X5 IhE
Flco lithium index &2\ THD T 7o\
25, B HDFEEIC X )R~ lithium & )
AB DAL T lithium FRiga Rt Lz b Ex
ShB. F7-, lithium fhEfCIL PO HRER
LOBRHIRL > TR s ET2RENTEA
ErhE»Tns.

lithium BT I STk, BFRADBRE L
hEBED E A L, Tbb therapeutic
index 23\ T lithium HMiF & fHH IR
BEE L, WA FR X » T lithium
BENEEYZT DL T5 EKO FRBREL
HH, EALY X2 DRIV TREZFERL
Twb. £2T, B ORKRRCERAIhDM
¥EM# G H 5 chlorpromazine, perphenazine,
carpipramine, thioridazine, = haloperidol,
amitriptyline, imipramine, oxypertine, dia-
zepam 7g F o lithium index W RIETHEY
in vitro R\ TR L, lithium & [EEmZE
PR X AREAO—BEHAL TN, E
B i, ’

*f x
213" txRL X 51 lithium index X
EEEIREC—F, —EFCE VTR
—gg L 7c lithium index #7RL Tz &, H
BT SIS DRROBECES T, X
BUIBEETH S I MBMEE 26 RABEX D
Iﬂl"&’ﬁ‘o 7z,
Vil *
Lithium index DHIFEIZIL Pandey 52 12 X
AHEOEERAV. £, FIAF, 2

£ 3 (9% H2%5 1983)

5125 °F9 5 ml O ERIM% heparin ML, &
HIZ 2000 g, 10 £y fElEIE % 7\ M4 & MRk % 70
WL C, PRIORER IR . FRMmERZ 10 6%
® cold washing solution "¢ 1 [EgE\ -~ packed
cell 1.5ml #ZhZho BED MEMHIED N
% it lithium loading solution 15ml 2§
¥ L, 37°C, 30 48] shaking incubation L
7-. incubation #E Hic 2000 g, 10 4] EIL
L, lithium loading solution % & &, 4[]
washing solution TE# L7z, £ L T steady
state incubation solution 15mliz 0.75 ml @
packed cell #72i#EL, 37°C, 24 Bfd shaking
incubation L, H % 12 2000¢g, 10 4 & i
% {7\, steady state incubation solution
%, # T washing solution T4 [a] #
¥ L 7-. packed cell & L7 7kIfiEk 0.5 ml iX
lysing solution T10f%Z FIWL, KiK.
T 10 fEIF WL 7= steady state incubation
solution & 3t iz Perkin Elmer 503 & F %
¥ ke X b, lithium RBE® JIEL
2. ThZh3EFoEExT-7c.

lithium loading solution Zjinz Hh ik
MWL 107 =L EE, 5x107° =B
B, 107 =L BED IMHEE Lic A, carpi-
pramine, thioridazine i3 \ Tix 10™* =
BECHENMRI 57 7x107° T BEL
Lic. FERBBROMBIIKDOBY THS.

1. lysing solution ;
0.001% Triton X-100 double-distilled water

2. washing solution ;
MgCl, 75 mmoles, sucrose 85 mmoles, Tris-
MOPS 10 mmoles, PH 7.4, at 4°C

3. lithium loading solution ;
LiCl 100 mmoles, NaCl 40 mmoles, KCl
5 mmoles, glucose 10 mmoles, Tris-MOPS
10 mmoles, PH 7.4, at 37°C

4. steady state incubation solution;
NaCl 142 mmoles, KCl 5mmoles, NCl,-
HPO, 1mmoles, glucose 10 mmoles, LiCl
15 mmoles, Tris-MOPS 10 mmoles, PH 7.4,
at 37°C

= #

KREBZA - in vitro DEBRRIC BT 5
medium, FRMER @ lithium & g & lithium
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Table 1. Effect of neuroleptics and ataraxics on Li* transport into human
erythrocyte
Lithium Concentration (mEq/1) Lithium Index
Drug RBC/Medium
Medium RBC (%)
Case A
1.35140.045 0.238+0.021 17.67+ 2.02
1.328+0.039 0.232+0.019 17.44+ 0.92
1.32940.042 0.232+0.012 17.46+ 0.45
None )
Case B
1.22140.023 0.318+0.042 26.11+ 3.94
1.215+0.060 0.368+0.010 30.23+ 2.17
1.250+0. 069 0. 364 +0.009 29.294 2.30
Case A .
10-5M 1.278 +0.066 0. 326 40.096 25.64+ 7.58
5x10-M 1.27940.028 1.052+0.249 81.83+17.91
10—*M 1.41640.033 2.084+0.207 147.09+12. 99
Perphenazine S
Case B
10-5M 1.28340.052 0. 357 £0.077 27.75+ 5.51
5x10-5M 1.416 +0. 141 1.10540. 244 77.66 +10. 49
10-+M 1.35440.071 2.350+0.173 174.61+21.30
Case A
10-5M 0. 998 40. 057 0.312+0.018 31.26+ 1.67
5x10-5M 1.081 +0.021 1.037 £0.031 96.06+ 4.25
7 x10-5M 1.093+0.018 1.354+0.061 124.13+ 3.73
Carpipramine
Case B
10-°M 1.062 +0. 041 0.444 +0.007 41.93+ 2.10
5x10-5M 1.084 +0.089 1.103+0.241 101.53+£19.64
7 x10~M 1.072+£0.042 1.48240.061 138.59+10.91
Case A
10-5M 1.182+0.019 0.258 +0.037 21.90+ 3.39
5x10-5M 1.187+0.012 0.524+0.054 44.14+ 4.96
10-5M 1.23240.071 0.945 +0. 046 76.96+ 4.95
Chlorpromazine
Case B
10-5M 1.191 +£0.042 0.393+0.036 33.13+ 4.03
5x10-5M 1.182+0.012 0.86940.039 73.49+ 1.43
10—tM 1.23240.071 1.19940.012 100.35+ 2.24
Case A
10-5M 1.29440.105 0.17940.024 13.83+ 1.18
5x10-5M 1.355+0.180 0.339+0.014 25.29+ 3.22
7 x10-3M 1.41540.121 0.785+0.078 55.41+ 0.92
Thioridazine
Case B
10-5M 1.27240.170 0.208+0.051 17.07+ 5.73
5x10-5M 1.244 +0.080 0.402 +£0.011 32.46+ 1.9
7 x10-5M 1. 389+0.025 0.807 +£0.038 58.08+ 1.25
Case A )
10-°M 1.264 £0.066 0.268+0.029 21.22+ 1.51
5x1075M 1.21340.005 0.262 +0.026 21.59+ 2.17
10—¢M 1.233+0.056 0.266 +0.010 21.61+ 0.14
Haloperidol
Case B
10-3M 1.21540.007 0.352+0.071 29.01+ 5.9
5x107M 1.213+0.005 0.355+0.068 29.18+ 5.69
10*M 1.235+0.055 0.362 +0.058 29.61+ 5.79
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Lithium Concentration (mEq/1) Lithium Index
Drug RBC/Medium
Medium RBC (%)
Case A
10-5M 1.191+0.007 0.274+0.021 22.98+ 1.87
5x10-5M 1.182+0.048 0.308+0.029 25,97+ 1.37
10-¢M 1.194+£0.038 0.389+0.053 32.51+ 3.53
Amitriptyline
Case B
10-°M 1.110+0.073 0.32640.010 29.61+ 2.99
5x107*M 1.124+£0. 054 0.395+0.097 35.15+ 0.87
10—+M 1.14340.095 0.421+0.090 37.04+ 2.57
Case A
10-5M 1.120 £0. 007 0.273+0.011 24.35+ 0.82
5x10-5M 1.122+£0.010 0.293+0.037 26.07+ 3.08
10~*M 1.111+£0.010 0.265+0.009 23.87+ 0.61
Imipramine
Case B “
10-5M 1.11040.020 0.352+0.036 31.70+ 2.74
5x10-5M 1.118 £0.006 0. 338+0.026 30.23+ 2.42
10-*M 1.10040.014 0. 308 £0. 059 28.05+ 5.77
Case A
10-5M 1.190+£0. 112 0.283+0.013 23.76+ 1.09
5x10-5M 1. 167 £0.062 0.259+0.011 22.24+ 1.67
10—*M 1.143+0.024 0.243+0.023 21.30+ 2.30
Oxypertine
Case B
- 10-5M 1.181+0.073 0.375+£0.013 31.83+ 0.94
5x10-5M 1.124+£0.019 0.329+0.035 29.294+ 3.25
10-*M 1.143+0.037 0.328+0.026 28.77+ 3.23
Case A
10-5M 1.157+£0.014 0.23040.020 19.89+ 1.64
5x10-5M 1.162+0.034 0.246 +£0. 040 20.96+ 2.90
10-+M 1.215+0.048 0.235+0.018 19.34+ 1.63
Diazepam
Case B
10-M 1.198+0.012 0.381+0.074 31.80+ 5.99
5x10-5M 1.139+0.014 0. 331 +0.020 29.04+ 1.70
10+M 1.168 £0.019 0.323+0.022 27.70+ 2.20

index % Tablel, Fig.1 ic ;xL, XHIZHA
BHEY BMLCHED ThZho X AL
1.

Medium /o lithium JEEEIT KFEERGNC X
> THVPDEZT HHLOD (2FE 1.2mEq/l %
o T s, FRIMER lithium EEITR &
#1 , perphenazine, carpipramine, chlor-
promazine, thioridazine [ck\» CEHIC EH
L7c. Fig.1 TIXERIMEFIA, BERESIB
<3 b, perphenazine ® 5x107° = LEBED
L ZARBOCTRTNT, FEGB(GH’SDDT
EIE index #7R L1z, ¥z, control iz

(Triplicate determination)

Zbh b, EFA T lithium index i
17.44~17.67 %, HEGIB TiX 26.11~30.23 %
&, FA—EERTIE BN —ELfEx AL
7.

IR AIE IRINKEER T1x, AEEFO BEN
107% = LPEE Tk control L&A & EHHR
i\, 5x107° = A BB ETIXENR
index ®_FH %L 7. perphenazine I\
T » & &\ index #7RL, 5x107° =g
Gk # 80 % » index (control @ ¥ 7f%)
[Z & 7. carpipraminel@ B\ Tk 5x107% =
NLERETHI 99 % (control d#y4£5), 7x107°
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Fig. 1. Effect of neuroleptics and afaraxics on lithium index

= L EETH131% (control @ #5%),
chlorpromazine &\ TiX 5x107° = Lig &
T59% (control o2 f%), 10™* = VEET
89 % (control 4 £%), thioridazine iZ¥
WTIE5x10 s BET29%, 7x107% =
BRET59 % (control OfY3 %) THo7e.

—%, haloperidol, amitriptyline, imipra-
mine, oxypertine, diazepam 75 12D\ THA
% L, amitriptyline K&\ T % F L& EHA
R L T e (363 control & i3iE RBE D
index /L 7z,

Ll Eo&ER DS, phenothiazineF:E ik TH %

perphenazine, chlorpromazine, thioridazine
L iminobenzyl Rft&4 TH 5 carpipramine
i lithium index % k5 X225 fEAN &L
+h, —J, butyrophenone FHE(LTH% ha-
loperidol, indole F&E A TH 5 oxypertine, =
IS OFTH5 amitriptyline & imipramine,
benzodiazepine FHEMARTH 5 diazepam Zik
lithium index # EHI¥3% X 57 +47 fF
Bz &b it b7z, Table 2 12 (% control
o lithium index T#&IEF|HEINEE O lithium
index %ML, x100 Licfli%, EFF, BE
B, HEHEIRLIC.
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Table 2. Relationship between lithium index (percent control ratio) and

concentrations of neuroleptics

concentration - _
m 5107 |5ng/ml|10-smot | #* 10 % song/mil 19| 7 10 H1o-smol |500ng/1| 50
Perphenazine

Kawada 112 333 671

Ostrow 133 224
Chlorpromazine

Kawada 117 246 371

Ostrow 122 156

Pandey 104 113 150

Mori 113 116 121
Thioridazine

Kawada 63 120 242 —

Ostrow 139 202 | ©

Pandey 117 158 —
Haloperidol

Kawada 104 104 108

Ostrow 100 112

Pandey 100 100

Mori 111 114 120

% %= il FEEC DL TOTole T — 2 B8 EF S h

b bRIERA~ O lithium & 9 AR RIF 3
B ORI B§T % in vitro DEEIL 3T
iz, Pandey 5 (1979)%, Ostrow & (1980)%,
O (198D oERH D, KRBRFEC O
Tix, EEo0HtkE Pandey, Ostrow D3, D
LRI LBEPL T3, —TF, FHOFEIZ,
steady state solution & X b BB incu-
bation %17 - T o\ &, 7o, WREANLE
EDDLEDRICE E TR T058, 2h
HIBDORBREREYEZEDEBRMER L BT S
L Table2 DX 5icicd. Thbil 3T,
control o lithium index % 100 & L T &H
L7fl(%)TH 5. 4EDOEE OB O LK
DEEY 3 BECHREL .

FERNC BT S HEELREC D Tk per-
phenazine 1~6ng/ml, thioridazine 2.5~6.5
ng/ml, chlorpromazine 50~500 ng/ml, ha-
loperidol 5~15ng/ml, imipramine 150~300
ng/ml 7z & DRE 135 523, T OMIEFHIX
U dHUERIRE, 15 2K, FIRLH DR

TWBEETIZARC. UL, ZOBEIXEE
e ow TR EEDRE Y T4 Cas
L5 EL%dDTHA. perphenazine D
WTARD E 1075 T LB B\ TL ZE Dk
Bk Ostrow & HBHLVEE 7eo T 5.

3x107° TV EETIIEZEEZDOKED 10 = LB
EL5x107° = VvBECHEDOL & 5 EHFHETH
%. ¥7-, perphenazine DEE N 107t £ L&
Bl b & control 6.7 EF T LERATA
ENAREER DT, chlorpromazine i@
4\ »T3, perphenazine D4 & [EREIC 107°
EARERC BT AEBFERE L Pandey 0
ERIIHEATWETH D, 5x107° =L
EL RAFO BHMFREE Wbh T3 BE
RS EMnTehEWEE 8-> T 5, thiori-
dazine IR\ s TAMIRDFERIX Ostrow, Pan-
dey 12X lithium index 3§ in{E A 23 LBAIIE
¢ 75 5 T\ %, haloperidol iIZ s\ » Tk Ostrow,
Pandey, #¥E ORBREERII\VTH { control &
1ZIFE T lithium index ¢7c->T W52, #H
HORL BB FEO lithium index &
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ERZHMEL T 5. HDOERGENRER
TEBREFEE R > T D), KBTS
LI RET BB, Lle &L phenothia-
zine FHEfkO—Fiz it lithium index # bB&F
XEBIEHAND B Z LIXBELNTHS.
Ostrow 5% 113040 B> SfRBEZET 2 W
T, drug-free OERFERIMACEML, in vitro
SEs ¢ lithium index ZREL, T OHIC
lithium B % 17 C in vivo kT 5 lith-
ium index #HEIZEL, in vitro & in vivo I
1+ % lithium index OFEBIABFZRL T 5.
5 ORE T Y=1.002X—0.007, r=0.991
T HEENBVHEBEEY RT LR REL T
B, 2D EMBLTY, in vitro TOEERT
R b B PREMRRED lithium OFRMERE D
SALARERN B, FloAERC BT in vitro
DEFDBE L K EORBERE LEHIh T
WAHRKIBENZERIKETHLLEIHNLL
Td, YRS in vivo REWTH B »
TWhEEXLLRD., ZDZ ENVAILBERR
HEHELF- T h, BEDLIAHLMT
e, SEOMERDBETHAS. ok,
B CRIUBMIRE L O JFAIC X % lithium
FREBEOREN TR TWA, TckxiX
Cohen 5™ (¥ haloperidol & o ffHIC X 5E
fi lithium g% 4 FIRE L, X HIC—MOIE
RONBELIZ L2 HEL T %, Degkwitz
58 13 lithium B ERAE & lithium L5k
PREGRIRAE LA, BERELCLORF
feiRyk, N8, Ee, STERANRSE I ADRS

X

L& C\5. Loudon »® X haloperidol
LBt X b tardive dyskinesia OFIEL
7= A fEGIARHEL T\ 5. Krishna 5 (%28
4 @ haloperidol & Ot HFEH 1T > oBED
5% 1 KICESE lithium FREEAFRE LI L@
LTw5%. Lauter 5! % chlorpromazine &
DY X B TADAM FORARIED 3E
], Spring &' (¥ thioridazine & DPFHIC X
% lithium EBOREMEHEL T W5,
513 13 levomepromazine ffHic L h BIET %
INRSREIR A Bk o 7o SERMAE D 1 61, LIRS
CERGIE R & RGEIR OBIE L fo @tk lithium
FEO 1 fla@mEL T35,

—7J, Baastrup 5%, Shopsin 5'® (xfHfH
L AR ENBERERF>TW5. &
hoHOHEHRH B L, haloperidol & OHFRIC
X % lithium FRERAERBY > T b, ZDC
ENAEBREER E—H L. ZORASED
S&b BIEE 7eBh, HBHWiE, haloperidol
L oftHc & % lithium LW XD, Tl
% haloperidol Hkic X 5 EHGEREE L Bbh
5 X5 IERARTL T, BB, BT RELy
fER A lithium BRI L T ool
B lithium $EAYREIRLEELDONRDIE
Bl Hbh5.

b izl A, lithium pEOFERHRE L TT
HZLDLDONELETHTHHS. BLH KT
NS HERBEEO—HD S O lithium index
HERIEDLLEVIFEERL, TOEFO—DL
EXBIENTES.
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