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Relationship of Hair Copper and Mercury Contents to Personality
in Chronic Schizophrenia
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The relationship between copper and mercury contents in the scalp hair and chronic schizophrenia
was investigated, The samples of scalp hair were collected from 80 male chronic schizophrenic patients
at the age from 20 to 29, who were hospitalized in the National Psychiatric Hospital in Seoul. As
the control group, 69 males were collected from general population. Hair samples were taken from
the napes and the Minnesota Multiple Personality Inventory (MMPI) ‘was performed also. The copper
and mercury contents were determined by an atomic absorption spectrophotometer.

Significantly higher T-score of MMPI was seen in patients group for Hypochondriasis Scale (Hs),
Depression Scale (D), Psychopathic Deviate Scale (Pd), Parancia Scale (Pa), Psychasthenia Scale
(Pt), Schizophrenia Scale (Sc) subscales than control group, and the frequency distribution by T-
score was also significantly different between the patient and the control group for above scales,

The content of copper in the hair of patient group was significantly lower than the control group.
In the case of mercury, the mean value of patient group was significantly higher than control group.
Between the value of copper and mercury, statistically significant negative correlation (r=-—0.25)
was found.

When grouped by the T-score of MMPI, there was no difference of copper contents between



T-score subgroup at all MMPI scale. But the mercury contents showed significant difference between
T-score subgroup at Pt, Sc scale.

When compared between the group of above 70 T-score and the group of less than 70, the mercury
contents of Pa, Pt, Sc scale of above 70 T-score group were significantly higher than the group
of less than 70. In other scales, the mercury content of the above 70 group were higher than the
group of less than 70 except Mf scale, although there were no statistscally significances. In D, Pa,
Sc scales, as the T-score of MMPI increased, the contents of mercury also increased.

When divided into the patient group and the control group, the copper contents of the patient
groups were significantly lower than the control group at each T-score scale in most MMPI scales.
In the case of mercury, the value of patient group were significantly higher than the control group
in the less than 44 scale of D, in the 60~69 scale of Pd, in the 45~59 scale of Mf, in the 60~69
scale of Ma, in the less than 44 of Si.

These results suggest that the effects of the deficiency of copper or high intake of mecury on
schizophrenia and personality may be of possible value, Thus further studies are necessary to determine
whether schizophrenia and personality formation would be attributed to copper deficiency or mercury

intake,
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Table 1. T-score of MMPI (mean+SD) of schizophrenia groups and-its control groups

No, Hs** D** Hy Pd* Mf
Control group 63 49.33+1245 42,68+ 9.86 5140+ 9.26 5306+ 9.57 5111+ 884
Schizo. group 80 5896+13.28 51461255 64.83+£12.04 583511359 525411045

No. Pa** pt** Sc** Ma Si
Control group 63 4887+ 7.86 49.65+10.17 5057+ 9.55 54.84+10.15 46.84+12.55
Schizo, group 80 58.85+17.85 56.50£13.71 63.90+18.44 54.55+14.05 489311213

* 5 p<0.01, ** ; p{0.001 by Mann-Whitney U-test

Hs : Hypochondriasis Scale D : Depression Scale

Hy : Hysteria Scale Pd : Psychopathic Deviate Scale "
Mf : Masculinity Ferminity Scale Pa : Paranoia Scale

Pt : Psychasthenia Scale
Ma : Hypomania Scale

Sc
Si
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: Schizophrenia Scale
: Social Introversion Scale



Table 2. Frequency distribution of schizophrenia groups and its control groups by T-score of MMPI

Hs D Hy Pd Mf
Control-  Schizo.  Control ~ Schizo,  Control ~ Schizo,  Control ~ Schizo,  Control  Schizo,
Score No % No % No % No % No % No % No % No % No % No %
=44 25 397 13 163 35 556 25 313 14 222 13 163 11 175 11 138 9 143 20 250
4553 24 381 31 388 25 397 35 438 35 556 42 525 36 571 31 388 44 698 40 500
60—69 9 143 16 200 3 48 12 150 12 190 16 200 15 238 22 275 9 143 18 225
0= 5 79 20 250 - - 8 100 2 32 9 113 1 16 16 200 1 16 2 25
X2-test p<0.01 p<0.01 non-significant p<0.01 non-significant
Pa Pt Sc Ma Si
Control ~ Schizo.  Control ~ Schizo,  Control ~ Schizo.  Control ~ Schizo,  Control  Schizo,
Scoe No % No % No % No % No % No % No % No % No % No %
=4 17 270 23 288 19 302 18 225 17 270 13 163 9 143 20 250 27 429 31 388
45-59 40 635 20 250 34 540 28 350 36 571 25 313 36 571 31 388 27 429 31 388
60—-69 5 79 16 200 7 111 20 250 7 111 13 163 12 190 16 200 6 95 15 188
0= 1 16 21 263 3 48 14 175 3 48 29 363 6 95 13 163 3 48 3 38
X2-test p<0.001 p<0.01 p<0.001 non-significant non-significant
Table 3. Copper and mercury contents (mean+SD) in
scalp hair of schizophrenia groups and its control ) ) :::;:gg)((;:;.g?)
groups by reidence unit : ppm 30{. . .... .
No. Copper Mercury . ot . o
Control group 63 18931781 1.68+1.07 Content v
Seoul 44 18974704 1584103 co,‘i;er 20f . e
Other area 19 18834950  1894L16 (PP . e e
Schizophrenia group 80 11.174+372*° 2.4241.46° ol e
Seoul 53 11224378 244+142° o s wse 4 seseses s .
Other area 27 11024367° 2374157 ot : . '
* 5 p<0.01, ** ; p{0.001 (compared with their control group) ] I ] 1 1 I T
Content of mercury(ppm)
FOZ UNALuE Si 52 A9 mE HzoA Fig. 1. ﬁ::;rt diagram for copper content versus mercury
707 o4zl H@ FA7t 704 vivkEe] W tii
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Zte] ztol7h FAAE FoaALem(p0.05), 70" oY% H=E Xﬂﬂ?ﬂ T Aoz 703 ool v

3 olgsl £ oz urol Maas de 708 ol
Fid Padx, PtAx, ScHEoro] +& o] zt2
272+149ppm, 293+4127ppm, 2.66+1.42ppmO A
703 U] 1974130 ppm, 1.98+1.32 ppm, 19241,
29 ppmo] Hl& foj3tA EUH(p0.05 E& p<0.01).
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Table 4-1. Copper contents in scalp hair by T-score of MMPI unit : ppm

T -score Hs D Hy Pd Mf
of MMPI No mean+SD No mean+SD No meand+SD No mean+SD No  mean+SD
70> 118 14814721 135 1468%7.13 132 14784719 126 15034724 140 14.63%7.07"

—44 38 1556745 60 15244763 27 14.891641 22 14731724 29 1293+£572
45—59 55 14204690 60 15124700 77 14162708 67 15214711 84 1560+7.66
60—69 25 15031768 15 10664388 28 1638+814 37 14864766 27 13431604

0= 25 135246.06 8 13094494 11 12244406 17 11341391 3 12734507
T -score Pa Pt Sc Ma Si
of MMPIT No mean+SD No mean+SD No mean+SD No meant+SD No  mean+SD
70> 121 14804736 126 14644701 111 14994746 124 14701725 137 14471696

—44 40 14754627 37 14214667 30 13914667 29 12874543 58 14794738
45-59 60 15524845 62 15794786 61 15684760 67 1515+735 58 1459+6.78
60—69 21 12824564 27 12594469 20 14504825 28 1553%850 21 13254637

70=< 22 13444471 17 14214730 32 13204509 19 13844536 6 17.254867
Table 4-2. Mercury contents in scalp hair by T-score of MMPI unit : ppm
T-score Hs D # Hy Pd Mf
of MMPI No mean+SD No mean+SD No mean+SD No meantSD No meantSD

70> 118 2044131 135 2074134 132 2051135 126 206+129 140  209+1.35

—44 38 196+125 60 182+131 27 198+134 22 204+121 29 2.06%145
45—59 55 2044126 60 215129 77 2141139 67 1964117 84 203138
60—69 25 219+%1.55 15  277+148 28 184+126 37 225%155 21 2324115

70= 25 231153 8 237£151 11  260%13t 17 2341175 3 2024152
T-score Pa # Pt @ Sc e Ma Si
of MMPI No meantSD No mean+SD No mean+SD No mean+SD No meantSD
70> 121 1974130 126 1981132 111 1924129 124 208+133 137 208+l

—44 40 1.38+1.20 37 208%1.17 30 209+1.18 29 2104123 58 2054156
4559 60 196+1.34 62 1874143 61 1.80+1.30 67  1.99%135 58  203%1.15
60—69 21 219+1.38 27 2.08+1.30 20 2.05%1.44 28 225+143 21 2274121
70= 22 272+149° 17 293£127°° 32 266+142"° 19 2174149 6 241+164

* 5 p<0.05, ** ; p<0.01 compared with the group of less than 70 by Mann-Whitney U-test
@ : p{0.05 by Kruskal-Wallis test
# ; p{0.05 by test of linearity

A, 2 AEZAN BALH HEES MR, seo) A% 708 olaE ¥ Fo2 s BARH
o A% Masesl -0 28 ASlHLE 2 GE2E AR e 28 TAN BT Ba
£ Ao 2 gEeold Bazel hEzel vl §o o s FoAsA B FA2 YRI5 F

A R £x5 BYen(p0.05 p0.0l, p<0001), Pa  p00l), 2t HEwol uhat ¥zsigle de Dz-iEA 44
A9 e 4 HFT ol FA3 zojr )l A o3k, HyA &9 45~594Z, PdE =9 60~694F,
Ack(p<001, & 5-1). - MfHE9 45~598F Mazxz9 60~698F, SiHzel



Table 5-1. Copper contents {mean+SD) in scalp hair of schizophrenia groups and its control groups by T-score of

MMPI unit : ppm
T-score Hs D
of MMPI No Control No Schizo, No Control No Schizo,
70> 58 18.761+7.84 60 11.00+3.70c 63 18.93+7.81 72 10.95+3.54c
—44 25 17.904+7.82 13 11.07+3.96b 35 18.3318.28 25 10.90+3.54c
45—59 24 18.48+7.83 31 10.88+357c 25 20.12+741 - 35 11.55+384c
60—69 9 21.87+8.06 16 11.18+3.98b 3 15974554 12 9.33+2.00a
70= 5 20.92+804 20 11.674383a - - 8 13.09+4.94
T-score Hy Pd
of MMPI No Control No Schizo, No Control No Schizo,
70> 61 19.04+791 71 11.13+3.72c 62 18931783 64 11.244:3.79%¢
—44 14 17.624+7.01 13 11.95+4.22a 1 18.7118.06 11 10.75+3.18b
45-59 35 18.1948.11 42 10.81+3.62¢ 36 18.15+7.87 31 11.80+4.08¢c
60—69 12 23184748 16 11294369 . 15 2095+7.95 22 10.70+3.70c
0= 2 15.60+3.39 9 11494397 1 18.90 16 10.86+£3.50
T-score Mt _ Pa
of MMPI No Control No Schizo, No Control No Schizo.@ .
70> 62 18.94+7.88 78 11.2043.76c 62 18.9317.88 59 10.454+3.05¢
—44 9 18.204-6.21 20 10.56+3.59b 17 19134647 23 11.51+3.63c
45-59 4 19.361+8.35 40 11.4643.80c 40 18611875 20 9.34+2.10c
60—69 9 17.5847.48 18 11.36+3.98a 5 20.84+5.16 16 10.31+2.68b
0= 1 1850 1 1850 1 18.70 21 13194467
T-score Pt Sc
of MMPI No Control No Schizo, No Control No Schizo,
70> 60 185247.77 66 11.11+3.64c 60 18.76+7.93 51 10.5513.31c
—44 19 17.82+7.01 18 10.39+348¢ 17 . 16444739 13 10.60+3.72b
45—-59 3 19.434-8.60 28 11.36£3.50c 36 19.15i7.86 25 10694322
60—69 7 16.0145.03 20 11.40+4.04a 7 22.40+9.01 13 1024+333b
70= 3 27.07+2.92 14 11.45+4.24b 3 22.33+4.16 29 12.25+4.19a
T-score Ma Si
of MMPI No Control No Schizo, No Control No Schizo,
70> 57 1901+ 8.03 67 11.03+3.6% 60 18.69+7.88 77 11.181+3.66c
—44 9 16731+ 6.59 20 11.14+3.86b 27 19.78+7.86 31 1045+2.87c
45—59 36 19244+ 763 3t 10.40+2.77c 27 17.68+7.99 31 11.89+4.01b
60—69 12 20.05+10.31 16 12.14+4.85 6 18331821 15 11.214:4.30b
70= 6 1813+ 5.79 13 11.86+396a 3 23674515 3 10.83+6.14a

@ : p<0.01 by Kruskal-Wallis test
a; p<0.05, b : p<0.01, ¢ : p¢0.001 byMann-Whitney U-test compared with control group



Table 5-2. Mercury contents (mean+SD.) in scalp hair of schizophrenia groups and its control groups by T-score

of MMPI unit : ppm
T-score Hs D
of MMPI No Control No Schizo, No Control No Schizo,
70> 58 1.73+1.07 60 2.354+1.45b 63 1.684+1.07 72 2421146b
—44 25 184+122 13 219+1.30 35 1.5041.15 25 227+140a
45—59 24 1744099 31 227+141 25 1.93+0.95 35 2324148
60—69 9 1.39+0.87 16 2631+1.68 3 1.66+0.88 12 3.05+1.49
70= 5 1.09+40.93 20 261+151a - - 8 237£1.51
T-score Hy Pd
of MMPI No Control No Schizo, No Control No Schizo,
70> 61 1.67+1.09 71 237+147b 62 1.70£1.07 64 241+1.40b
—44 14 1734118 13 2.2611.50 11 1.73+£1.29 1 236%1.10
45-59 35 1.70+1.11 42 2.51£1.50a 36 1.83£1.09 3 210+1.25
60—69 12 1.501+097 16 2104141 15 1.35+0.78 22 2.8611.65b
70= 2 1914+0.43 9 2.76 1140 1 0.39 16 2461+1.73
T-score Mf Pa
of MMPI No Control No Schizo. No Control No Schizo.@
70> 62 1.68+1.08 78 2.42+1.46b 62 1.69+1.07 59 2.27+145a
-4 9 1534083 20 2304162 17 1.724+1.32 23 201+£1.13¢c
45-59 4 1.65+1.13 40 245+1.52a 40 1.674+1.02 20 2.53+1.70
60—69 9 198+1.07 13 2.49+1.18 5 - 1771046 16 2.33+1.55
70= 1 1.52 2 2274205 1 046 21 2.83+144
T-score Pt Sc
of MMPI No Control No Schizo, No Control No Schizo,
70> 60 1.66+1.09 66 2.26+1.45b 60 1.67+1.07 51 2.22+1.46a
-4 19 1.84+1.15 18 2344117 17 1.88+1.24 13 2.36£1.09
45—59 M 1.52+1.13 28 2.29+1.64a 36 1.63+1.05 25 206157
60—69 7 1.861+0.64 20 2.16+147 7 14340.75 13 2.39+1.63
70= 3 1.9940.55 14 313+1.30 3 1.714+£1.24 29 2761141
T-score Ma Si
of MMPI No Control No Schizo, No Control No Schizo,
70> 57 176+1.07 67 2.35+1.47a 60 1.67+1.09 77 2.39+144b
—44 9 2324084 20 201£138 27 1.58+1.26 31 2471+1.69a
45-59 36 1.70+1.10 31 2.33+154 27 1.75£0.98 31 2274125
60—69 12 1.52+1.08 16 280+143a 6 1.774+0.88 15 247+£129
70= 6 0.861+0.68 13 27841137 3 1714048 3 3114224

# . p<0.05 by test of linearity
a; p0.05, b: p<0.01, ¢ p0.001 by Mann-Whitney U-test compared with control group

— 303 —



olgtZolAwt Falo] thETol Hlsh Fo3lA
£ £ JeEPtH(p0.05 %2 p0.01). 18l Ma
Hrol Yx LN THAF F184E 52 g3 7

28 F4E BAHP0.05, & 5-2).

=
K

&

v 24 AP 35 $FY 229 HE2 AY
3 Qeon dg sz od 2 3o 24 ¥

7} Al 35 Qoh(Schroder?l Nason, 1969 ; Klevay, 1973 .
Petering %, 1973 : Baumslag %, 1974 : Pihl®} Parkes,
1977 ; Thatcher %, 1982 : Shrestha®} Carrena, 1988).
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=
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