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The Influence of Estrogen on Dopamine Metabolites in Schizophrenia

Jin-Sook Cheon, M.D.,* Jang-Hyun Lee, M.D.,** Byoung-Hoon Oh, M.D.***

ABSTRACT

bjectivesO The aims of this study were fo discriminate the clinical differences, fo measure the estrogen and homovanillic acid levels, to evaluate a
correlation between estrogen and homovaniliic acid, and to identify an association of cognitive deficit with estrogen and homovaniliic acid
among male and female schizophrenics.

MethodsO In addition to the structured interviews, the plasma estrogen levels by radioimmunoassay and the homovanillic acid levels by HPLC were
measured in 20 male and 21 female schizophrenics as well as 10 healthy male and 9 female controls.

Results0 1) The plasma estrogen levels were higher in females than males, and significantly higher in female schizophenics than female controls. The
homovanillic acid levels were higher in female schizophrenics than female controls, and were lower in male schizophrenics than male controls.

2) The onset age seemed to be earlier in male schizophrenics, and the frequency of admission, duration of antipsychotic drug administration, dosage
of antipsychotics and duration of illnesses were more in males. The estrogen and homovanilic acid levels were significantly higher in female schizo-
phrenics.

3) The estrogen levels had a significant positive correlation with sex, age and onset age, while the homovanilic acid levels did with sex. However,
estrogen were not correlated with homovaniliic acid levels.

4) The estrogen and homovanilic acid levels were not significantly different between male and female schizophrenics with cognitive deficits. In the
schizophrenic patients without cognitive deficits, the estrogen levels were significantly higher in females, while there were no significant sex differences in
homovanillic acid.

5) In the male and female schizophrenics predominantly with negative symptoms, there were no significant differences in estrogen and homovanilic
acid levels. In those predominantly with positive symptoms, the estrogen levels were significantly higher in females, while there were no sex differences in
homovanillic acid levels.

6) In schizophrenics with undifferentiated subtype, the estrogen and homovanilic acid levels were significantly higher in females. In those with
paranoid or disorganized subtypes, the estrogen levels were significantly higher in females, while there were no sex differences in the homovanillic acid
levels.

7) The mean values of PANSS-negative, PANSS-total, PANSS-CF, MMSE-K and estrogen levels were significantly higher in male schizophrenics with
cognitive deficits. The mean values of illness duration, CGl, PANSS-positive, PANSS-negative, PANSS-total, PANSS-CF and MMSE-K were significantly higher
in female schizophrenics with cognifive deficits.

8) The variables which showed significant correlation with cognitive deficits were PANSS-negative, PANSS-total, PANSS-CF, MMSE-K and estrogen levels
in male schizophrenics. The variables which showed significant correlation with cognitive deficits were subtypes, onset age, illness durataion, CGI, PANSS-
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positive, PANSS-negative, PANSS-total, PANMSS-CF and MMSE-K in female schizophrenics. The estrogen levels were significantly correlated with admission
frequencies, history of antipsychotic administration, duration of antipsychotic administration and cognitive deficits in male schizophrenics, while age
were not correlated with in females. The homovanillic acid levels had a significant correlation with subtypes and onset age in male schizophrenics, while

there were no correlation among variables in females.

ConclusionsO Although the plasma concentrations of estrogen and homovanillic acid in female schizophrenics were significantly higher than males, we
could not find an association between them. Furthermore, the various factors affecting on the cognitive deficits, estrogen and homovanilic acid levels

seemed to be somewhat different according fo sex.

KEY WORDSU Schizophrenia- Estrogen: Dopamine metabolites: Cognitive deficits- Positive symptoms- Undifferentiated
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Table 1. Comparison of estrogen and homovanillic acid(HVA) levels between controls and schizophrenics

Males Females
Controls(N=10) Schizophrenics(N=20) Controls(N=9) Schizophrenics(N=21)
Age(Yrs) 319 + 22 31.8+ 58 323 + 3.0 346 + 7.6
Estrogen(pg/mL) 64.54% 19.65 74.88+ 37.12 163.00+ 64.35 167.20+ 115.84**
HVA(hg/mL) 8.10+ 2.64 6.48+ 1.68* 7.27+ 1.92 10.84+ 9.33

These data represented meant S.D.

*p=0.05 by the t-test

**p=0.004 between schizophrenic males and females by ANOVA with Scheffe’s multiple comparison test
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Table 2. Comparison of variables between schizophrenic males
and females

Table 3. Correlation of estrogen and homovanillic acid levels with
variables in schizophrenics

Schizophrenic  Schizophrenic p-

males(N=20) females(N=21) Value*
Education(Yrs) 121 £ 27 10.5 + 3.1 p=0.091
Onset age(Yrs) 233 + 55 27.1 + 7.6 p=0.069
Admission(times) 32+ 24 3.1 + 24 p=0.939
Age(Yrs) 318 + 58 346 £+ 7.6 p=0.183
Family history 1.8+ 04 1.8 £+ 0.4 p=0.655
Drug history 1.1 £+ 03 1.2 £+ 0.4 p=0.425
Dosage(mg) 682.5 + 5750 528.6 + 482.6 p=0.358
D;r;’;'ioc’;ﬁ;n (monhgy 34 E 28 29% 33 p=062
Treatment response 1.7 £+ 09 1.3+ 0.9 p=0.195
D(Ur;‘gms‘;f”'”ess 80+ 34 70+ 46 p=0.456
call 52+ 06 52 + 08 p=0.683
PANSS2-positive 247 + 6.3 239 + 3.1 p=0.585
PANSS-negative 224 + 57 234 + 42 p=0.493
PANSS-total 944 + 93 952 + 11.6 p=0.811
PANSS-CF3 158 + 24 159 + 3.4 p=0.910
MMSE-K4 26.6 + 24 255 + 3.4 p=0.252
Estrogen(pg/mL) 7488+ 37.12 167.20+ 115.84 p=0.002
Homovanillic acid 648+ 1.68 1084+ 933 p=0.046
(ng/mL)

eThese data represented meant S.D.

*2-tailed t-test

IClinical Global Impression

2Positive and Negative Syndrome Scale

3Positive and Negative Syndrome Scale-Cognitive Function

4Mini-Mental State Examination-Korean Version
0.313, p00.046)00 OOO0O0O OO0 OO0 OO0 OO0O.
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5. Efd HMELAHANM A A0 W2 Estrogen, Ho-
movanillic Acid =£9| H|uw
00 00000000 OO0 000 OO0 00000 O HVA

Estrogen Homovanillic acid
Correlation Correlation
Coefficients p-Value* Coefficients p-Value*
(D) (D)

Subtype -0.071 0.658 0.106 0.509
Sex 0.478 0.002 0.313 0.046
Age 0.512 0.001 0.103 0.523
Education -0.276 0.080 —0.038 0.812
Onset age 0.400 0.010 0.126 0.433
Admission 0.012 0.939 0.076 0.639
Family history 0.160 0.317 0.092 0.569
Drug history 0.154 0.337 0.069 0.666
Dosage 0.013 0.936 —0.124 0.438
g"ﬁg'ff:r:'on 0046 0777  —-0.026  0.872
Treatment response —0.088 0.583 —0.208 0.191
Duration of iliness 0.187 0.242 —0.048 0.764
CGlI 0.127 0.428 -0.087 0.590
PANSS2-positive 0.116 0.471 0.072 0.653
PANSS-negative 0.057 0.723 0.017 0.917
PANSS-total 0.063 0.696 0.057 0.725
PANSS-CF3 0.031 0.849 0.082 0.610
MMSE-K4 -0.188 0.239 —0.021 0.897
Estrogen 1.000 -0.057 0.725
Homovanillic acid -0.057 0.725 1.000

*2-tailed t-test

'Clinical Global Impression

2Positive and Negative Syndrome Scale

3Positive and Negative Syndrome Scale-Cognitive Function
4Mini-Mental State Examination-Korean Version

Table 4. Comparison of estrogen and homovanillic acid levels
according fo the cognitive deficits in schizophrenics

- - Estrogen Homovanillic acid

Cognitive deficits (pg/?nL) (ng/mb)
Yes(MMSE-K < 24)

Males(N=3, 15.0%) 113.67+ 51.76 7.23+ 1.76

Females(N=7, 33.3%)  200.44+ 165.13 11.30+ 4.68

p-Value* p=0.412 p=0.193
No(MMSE-K = 25)

Males(N=17, 85.0%) 70.46+ 31.14 6.07+ 1.11

Females(N=14, 66.7%) 153.62+ 87.31 11.05+ 11.45

p-Value* p=0.002 p=0.104

*These data represented meant S.D.

*2-tailed t-test

o Statistically non-significant between males with and without co-
gnitive deficits in estrogen(p=0.064) and homovanilic acid(p=
0.146) levels

«Statistically non-significant between females with and without
cognitive deficits in estrogen(p=0.413) and homovanillic acid
(p=0.958) levels

000 000 O 000 O 60 00(@ 5).00000 boo
0000 OO0 000 130@50%)0 00 000 130(61.
990000, 0000 0000 00 000 70(35.0%) O
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Table 5. Comparison of estrogen and homovanilic acid levels ac-
cording to the psychiatric symptoms in schizophrenics

Table 6. Comparison of estrogen and homovanillic acid levels
according to the subtypes in schizophrenics

Psychiatric symptoms Estrogen Homovanillic acid Subtypes Estrogen Homovanillic acid
(pg/mL) (ng/mL) (pg/mb) (ng/mL)
Positive symptoms Undifferentiated
Males(N=13, 65.0%) 67.58+ 29.12 6.27+ 1.39 Males(N=12, 60.0%) 84.52+ 42.60 5.89+ 1.10
Females(N=13, 61.9%) 202.74+ 127.39 12.73+ 11.94 Females(N=9, 42.9%)  195.79+ 150.97 11.28+ 4.82
p-Value* p=0.002 p=0.076 p-Value* p=0.031 p=0.002
Negative symptoms Negative symptoms
Males(N=7, 35.0%) 97.82+ 46.08 6.25+ 1.04 Males(N=8, 40.0%) 66.89+ 26.18 6.84+ 1.34
Females(N=8,38.1%) 120.91+ 88.17 8.75+ 2.89 Females(N=12, 57.1%) 148.92+ 84.77 11.03+ 12.32
p-Value* p=0.572 p=0.068 p-Value* p=0.026 p=0.389

*These data represented meant S.D.

*2-tailed t-test

«Statistically non-significant between males with positive and ne-
gative symptoms in estrogen(p=0.106) and homovanillic acid
(p=0.980) levels

Statistically non-significant between females with positive and
negative symptoms in estrogen(p=0.132) and homovanilic acid
(p=0.371) levels

00 000 s0@E81%)00O0. 00000 000 0O oo
goooo 0 HVA OO0 ooooo oot ooo ooao.
oo 0oooo oooooob oooob 0ob 00 ogo
00 00 00000 U000 0000(@0o0.002), HVA O
ud oo oo 0ooo ooo 0o0.00 oo boog oo
u oobddu oo booo boo booo, o0 ooooo o
U ooooooooboooo oogd.

6. tHy HAEHHIAW A OFH0| M2 Estrogen, Homo-
vanillic Acid sx2| HlW

00 DO00000O OO0 00 00000 O HVA O
00 000 0 000 060 00( 6).00000 00 O
00 120(60.0%)0 00 OO0 90(42.9%)0000, 00
000 0000 00 000 80(40.0%) O OO 000 12
0(7.1%)000. 00000 0D0000(@pPD0.031) O HVA
0O0(p00.002)0 0000 00 0000 00000 000
00 000.000 00 0000 00000 000 000
0 00 0000 0000 0000(p00.026), HVA 000
00 00 000 OO0 000.00 00 0000 00 O
0 000 000 0000, 00 00000 00 00 000
000 00oO0.

7. HZEHZHAM AR FHof 770l WE 042 H

re ot
lo T,
= 0

00 00000000 00 00 000 00 00 000 O
000 000 000 0 70 00(@ 7). 00 00000 O
0 000 00 000 PANSS 0000 00 (p<0.05), PANSS
000 O (p<0.05), PANSS—CF [0 0 (p<0.01), MMSE—K [
0(p<0.001), 00000 O0(p<0.05)0 00 000 00 O

*These data represented meant S.D.

*2-tailed t-test

«Statistically non-significant between males with undifferentiated
and paranoid/disorganized subtypes in estrogen(p=0.343) and
homovanillic acid(p=0.119) levels

«Statistically non-significant between females with undifferentia-
ted and paranoid/disorganized subtypes in estrogen(p=0.392)
and homovanillic acid(p=0.955) levels

00 00000 0000 O 000.00 00000 00 O
0 (p<0.05), CGI 00 (p<0.001), PANSS 0000 00 (p<0.
05), PANSS 0000 OO (p<0.001), PANSS 00 00 (p<
0.001), PANSS—CF 00 (p<0.001), MMSE—K O O (p<0.001)
0 00 000 00 000 00 000 00 000 0000
0 0000 O 00O,

8. H MMELHFANAM QX EOH, Estrogen ¥ Hom-

ovanillic Acid 52} 0{2f HQl2| dizty

00 00000000 00 00, 00000 O HYA 000
00 000 0000 000 0 000 O 80 0O 8).

00 00000 0000 00 000 00000 000 O
00 0000 00 000 PANSS 0000 OO, PANSS O
000, PANSS—CF 00, MMSE-K 00, 00000 00 O
0.00 00000 00000 000 000 0000 00 O
00 00,00 00,00 00, CGl, PANSS 0000 00,
PANSS 0000 OO, PANSS OO 00O, PANSS—CF 000,
MMSE-K 0O00.

000000 00 0000 00 00,00 00 00, 00
000 00 00,00 000 00000 000 000 00
00 000O0,00 00000 000 000 00 000 O
00. HVAD 00 0000 00,00 000 000 000
0 0000,00 00000 00 000 0000 000.
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Table 7. Comparison of variables between schizophrenic males and females according to cognitive deficit

Schizophrenic males(N=20)

Schizophrenic females(N=21)

MMES K< 24(N=3) MMES K< 24(N=3)
Type 1.3+ 0.4 1.4+ 0.5 1.1+ 04 1.7 + 0.5
Sex 1.0+ 0.0 1.0+ 00 20+ 00 20+ 00
Education(Yrs) 133+ 23 118 + 28 100+ 24 10.7 + 3.4
Onset age(Yrs) 280+ 5.0 224 + 52 220 + 7.6* 297 £ 6.4
Admission(times) 23+ 25 34+ 24 39+ 22 28 £ 25
Age(Yrs) 370 £ 6.1 308 + 5.4 327 + 83 35,6+ 7.3
Family history 1.7+ 0.6 1.8+ 04 1.7+ 0.5 1.9+ 04
Drug history 1.3+ 0.4 1.1+ 0.2 1.1+ 04 1.2+ 04
Dosage(mg) 516.7 + 448.1 711.8 £ 601.2 507.1 + 493.7 539.3 + 495.4
Medication duration(Ms) 1.7+ 14 37 £+ 29 40+ 23 23+ 37
Treatment response 1.7+ 1.5 1.7 + 08 1.6+ 0.8 1.2+ 0.9
Duration of illness(Ms) 8.6+ 27 7.8 £ 3.6 10.3 + 4.2* 54+ 3.9
cal 57+ 1.2 51+ 04 6.0 = 0.6 49 + 0.5
PANSS2-positive 257 £ 7.4 245 £ 6.3 25.9 + 4.0* 229 £ 1.9
PANSS-negative 290 £ 2.6* 212 £+ 53 28.0 £ 3.7%** 21.1 £ 20
PANSS-total 105.7 + 14.6* 924 £ 6.9 106.7 = 13.6%** 89.4 + 3.8
PANSS-CF? 19.0 £ 3.6* 152 + 1.7 19.3 £ 3.4%** 142+ 1.7
MMSE-K4 21.7 £ 2.1%* 27.5 £ 1.1 219 £ 3.0%** 274 £ 1.6
Estrogen(pg/mL) 113.67+ 51.76* 68.03+ 31.13 200.44+ 165.13 150.58+ 84.66
Homovanillic acid(ng/mL) 7.23+ 1.76 6.35+ 1.69 11.30+ 4.68 1061+ 11.12

*p<0.05, *p<0.01, *p<0.001
Clinical Global Impression

3Positive and Negative Syndrome Scale-Cognitive Function

*These data represented meant S.D.
2Positive and Negative Syndrome Scale
4Mini-Mental State Examination-Korean Version

Table 8. Correlation of cognitive deficit, estrogen and homovanillic acid(HVA) levels with variables in schizophrenic males and females

Schizophrenic males(N=20) Schizophrenic females(N=21)

Cognitive deficit Estrogen HVA Cognitive deficit Estrogen HVA
Type 0.057 —0.160 0.470* 0.539* -0.170 0.021
Age -0.389 -0.175 0.280 0.182 0.667** 0.013
Education —-0.202 0.147 —0.144 0.113 —-0.285 0.089
Onset age -0.375 —0.044 0.276 0.488* 0.408 0.015
Admission 0.159 —0.460* —0.063 -0.216 0.168 0.128
Family history 0.081 —0.035 —-0.120 0.171 0.233 0.131
Drug history -0.327 0.568* 0.035* 0.086 0.007 0.035
Dosage 0.124 —0.233 —0.166 0.032 0.239 —0.096
Medication duration 0.260 —-0.517* —0.102 —0.249 0.264 0.014
Treatment response 0.016 -0.151 0.138 —0.201 0.068 —0.253
Duration of illness —0.083 —0.255 0.081 -0.518* 0.421 —-0.025
CaGlI -0.379 0.047 0.344 —0.718** 0.132 -0.188
PANSS2-positive —0.066 0.201 0.240 —0.474* 0.297 0.156
PANSS-negative —0.502* 0.092 0.156 —0.791** —-0.029 —0.068
PANSS-total —0.525* 0.178 0.404 —0.719** 0.024 0.005
PANSS-CF3 —0.575** 0.272 0.359 —0.729** -0.027 0.056
MMSE-K4 0.873** —0.407 -0.335 0.785** —0.060 0.090
Cognitive deficit 1.000 —0.450* -0.193 1.000 —0.208 —0.036
Estrogen —0.450* 1.000 0.232 —0.208 1.000 -0.276
Homovanillic acid -0.193 0.232 1.000 —0.036 -0.276 1.000

*0<0.05, *p<0.01
IClinical Global Impression

3Positive and Negative Syndrome Scale-Cognitive Function

*These data represented correlation coefficients(y )
2Positive and Negative Syndrome Scale
4Mini-Mental State Examination-Korean Version
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