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RED CELL LITHIUM-POTASSIUM COTRANSPORT IN AFFECTIVE
DISORDERS AND ITS CLINICAL SIGNIFICANCE

Toshio HivamMa and Kazuhiko NAKAYAMA
Depratment of Psychiatry, The Jiker University School of Medicine

We analyzed erythrocyte Li-K co-transport (LPC) in patients with affective disorders and
investigated the presence (or absence) of its disturbance and it efficacy as a biological trait
marker. The 161 subjects included 91 patients with affective disorders (44 with monopolar
depression and 47 with bipolar depression), 26 patients with schizophrenia, and 44 healthy
persons. The possible effects on LPC of disease phase, sex, age at disease onset, and current
age were also evaluated. We found that LPC was significantly lower in persons with unipolar
or bipolar depression than in healthy controls; however, LPCs did not differ significantly
between healthy controls and patients with schizophrenia. LPC did not change with disease
phase but remained low in affective disorders. Although LPC did not differ significantly with
gender in patients with unipolar or bipolar depression or schizophrenia, LPC was slightly, but
not significantly, lower in healthy women than in healthy men (p»<0.0975). However, LPC
was unrelated to the age at disease onset or the patient’s current age. These findings suggest
that reduced LPC would be an effective biological trait marker for affective disorders. We
speculate that an abnormal LPC will help clarify the physiopathology of affective disorders.
Because the erythrocyte membrane is believed to be controlled at the genetic level, the results
of this study may have some bearing on physiopathology, onset, and the development of
symptoms in affective disturbances.

(Tokyo Jikeikai Medical Journal 2002 ; 117 : 77-89)
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Table 1. Patient profile
Number Age

Male Female Total mean (S.D.)

Affective disorders 44 47 91 52.6 (10.5)
Monopolar Depression (MD) 22 22 44 52.9 (12.1)
Bipolar Depression (BD) 22 25 47 52.3 (8.3)
Schizophrenia S) 14 12 26 40.0 (16.1)
Control ©) 27 17 44 30.4 (6.8)
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Fig. 1. Cation transport in erythrocyte membrane
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Fig. 3. Method for the determination of LPC
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NZhEFEE L ZIAERERETEZRL Twi,
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Table 2. Values of LPC

Total Male Female
n | LPC (mmol/L/hr) | » | LPC (mmol/L/hr) | » | LPC (mmol/L/hr)
Affective disorder 91| 0.082+0.041** 44| 0.082+£0.045** 47 1 0.083+£0.037**
Monopolar 441 0.083+0.050** 22| 0.086+0.057** 22| 0.079+0.042**
Bipolar 471 0.081+0.027** 22| 0.076+£0.025** 25| 0.088+0.028**
Schizophrenia 26 | 0.118+0.052 N.S. |14 | 0.1224+0.057 N.S. |12 | 0.114+0.047 N.S.
Control 44| 0.139+0.061 — 27| 0.149+0.072 — 17| 0.118+0.034 —
(mean+S.D.)

t-test **: p<0.01
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Fig. 4. LPC in affective disorders

Table 3. Values of LPC in each phase

Control

Mean+S.D.
t-test**:p<<0.01

LPC (mmol/L/hr)

Manic state In remission

Depressive state

Monopolar

(n=17)
0.076+0.034**

(n=27)
0.087+40.058**

Bipolar

(n=14)
0.078+0.025**

(n=16)
0.07840.033**

(n=17)
0.091£0.019**

Schizophrenia

(n=26)

0.118+0.052 N.S.

Control

(n=44)
0.139+0.061 —

0.2 1

[ remission
W depressive

manic

(27)

e

Monopolar

(26)

(mean+S.D.)

t-test **: p<0.01

(44)

Mean+SD.
t-test:p<<0.001

Bipolar Schizophrenia

Control

Fig.5. LPC in each phase (monopolar and bipolar)
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Table 4. Correlation between LPC and Hamilton Score
Total Male Female
(n) r (n) r (n) r
Hamilton Score  Monopolar (44) —0.0491 N.S. | (22) 0.0321 N.S. | (22) —0.2271 N.S.
Bipolar (25) 0.1890 N.S. | (14) 0.3138 N.S. | (11) 0.0883 N.S.
Schizophrenia (21) 0.0958 N.S. | (13) 0.0382 N.S. | (98 0.2709 N.S.
Pearson Correlation Coefficients
0.3 emale ofemale
r=0.0321 r=0.2271
N.S. N.S.
N=22 N=22
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0.2
- °
S °
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. ° 8 e} [ ] o ®
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Fig.6. Correlation between PLC and Hamilton score in monopolar and bipolar depression

Scale (HDS) ZHWTEHlL 72, DR IZ
Table 4 & Fig. 6 [Z7x L7z, Z DFER, 5 DRED
FERE & LPCHH & 3 IcEBE MR sk
Motz %7z, HDS OFHffiss 18 DAL D Fgi
EEEOBWEFICER L CHERLRBERIEES
ng»roiz,

4. MEIZHTB LPCE~NDFEE

BB, BB S OfHE, BiaRREs LU
fEEEEIcBWT, LPCEEELICL, X5
WIRAEHARNC 0 4E L 72 D % Table5 1w L, Xt
%% (TEST 1), % : 2 (TEST 2) ORE%1T->
2. ZhICEB T ho@EE L TEL
SR T, BB 5 D O SRR O ik 2 kR
WT, LPCEOFERETHRD ol /258
THTEEEZ R ko, Lrl, BEHCBL
TZetE (0.118+0.034) X5 (0.149+0.072) 12
U TEWERDEED 57z (p<0.0975).

5. TIRER, HEFE LR

WIFAERD L BRI Ic > W T LPCE & B

HEME L7z, 2 OFERIE Table6 ioR L7z, 21
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SlF, [OEFESERTIIEREER 17208, N
e S DK E DD b HEETIE LPCEMET LT
Wz EERE L TW A, ZhIdBART 2 HEOM
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Table5. Values of LPC in each phase
Total Male Female
Phase (n) Mean+S.D. testl| (#) Mean+S.D. testl| (#) Mean+S.D. testl test 2
Monopolar Rem. (17)  0.076+0.034  *** | (8) 0.065+0.041  *** | (9) 0.085+0.025 o N.S.
Dep. (27)  0.087+0.058  *** | (14) 0.098+0.063 * (13)  0.075+0.051 o N.S.
Stotal | (44) 0.083+0.050  *** | (22) 0.086+0.057 = 1(22) 0.079+0.042  *** | N.S.
Bipolar =~ Rem. (16)  0.078+0.033  *** | (7) 0.066+0.032  *** | (9) 0.098+£0.029 N.S.
Dep. (17)  0.091+0.019  *** | (8) 0.094+0.016 1 (9 0.088+0.024 * N.S.
Manic | (14) 0.078+0.025  *** | (7) 0.074+£0.018 *** | ( 7) 0.082+0.032 * N.S.
S.total | (47) 0.081+0.027  *** | (22) 0.076+0.025  *** | (25) 0.088+0.028 o N.S.
Schizophrenia (26) 0.118+0.052 N.S. | (14) 0.122+0.057 N.S. | (12) 0.114+0.047 N.S. | N.S.
Control (44)  0.139+0.061 — (27)  0.149+0.072 — (17)  0.118+0.034 — N.S.
test 1: vs Control I-test
test 2: Male vs Female *p<0.05 **: p<0.01 ***: p<0.001
Table 6. Correlation between LPCs in diseases and control
Total Male Female
(n) r (n) 7 (n) 7
age Monopolar (44) —0.0184 N.S. | (22) —0.1752 N.S. | (22) 0.3072 N.S.
Bipolar (47) —0.2622 N.S. | (22) —0.1640 N.S. | (25) —0.4134 N.S.
Schizophrenia | (26) —0.0231 N.S. | (14) —0.4260 N.S. | (12) 0.5517 N.S.
Control (44) 0.0133 N.S. | (27) —0.0725 N.S. | (17) —0.1596 N.S.
onset age Monopolar (44) 0.0706 N.S. | (22) —0.0592 N.S. | (21)  0.2803 N.S.
Bipolar (47)  —0.1263 N.S. | (22) —0.2253 N.S. | (25) 0.0307 N.S.
Schizophrenia | (26) —0.1048 N.S. | (14) —0.6130 N.S. | (12) 0.2905 N.S.

Pearson Correlation Coefficients
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