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Study on Effects of Heavy Metals in Schizophrenics
(In Pb. Cd. and Zn)

Young Sook Lee, Kun Hoo Lee
Department of Neuropsychiatry, College of Medicine, Ewha Womans University

The purpose of this study was to identify the effects of lead, cadmium and zinc in schizophrenics
and the correlation of lead, cadmium and zinc and MMPI clincal scales.

Contents of lead, cadmium and zinc in hair and MMPI was tested in 80 male chronic schizophre-
nics and 64 normal controls in 20~29 years.

The series of analysis for lead and cadmiun in hair sampled from the subjects were conducted
by atomic absorption spectrophotometer(IL. 551) with CTF atomizer(IL. 655) and the analysis
for zinc were conducted by atomic absorption spectrophotometer(IL. 551).

Mean hair lead and cadmium values were significantly higher in schizophrenics than normal
controls(P<0.01, P<{0.01), but mean hair zinc value were not different significantly between
two groups.

Mean hair lead, cadmium and zinc value were not different significantly between Seoul and
other residents.

Lead content was significantly correlated with hypochondriasis scale(Hs : r=0.167, P<{0.05)
and paranoia scale(Pa : r=0.168, P<0.05). Cadmium content was significantly carrelated with
hypochondriasis scale(Hs : r=0.278, P<0.01), depression scale(D : r=0.235, P<(0.01) paranoia
scale(Pa : r=0.177, P<0.05) and schizophrenia scale(Sc : r=0.189, P<0.05). Zinc conotent was
significantly correlated with depression scale(D : r=0.209, P<(0.05) and psychopathic deviate
scale(Pd : r=0.214, P<0.01).

The mean value of lead content in hair of group who was higher than 70 in hair group who
was higher than 70 in T-score was significantly higher than the below 70 in Pd scale(P<0.05).
The mean vale of cadmium content in hair of group who was higher than 70 in T-score was
significantly higher than the below 70 in Hs scale(P<{0.01) and Pa scale(P<0.01).
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Table 1. Analytical condition of the instruments

) 4, cadmium® o]

A4 2Ty T @ Hd FFL
ppmo] I, A7 T o B ¢
Olppmo 2 AT A §

T cadmium H¥ FHFS F4TAA 053+0.20

ppmo| o}, BAEE 0.70+0.19ppm o2 G A 3
Az A fo A =R (P<0.01). FEY ofd
B §HE ATl A WRTERY 5oy,
T A= FUH(E 2 F2).

AFA g FEU 35S §Fo) Folg B
olg7tE: ZARIGE, & 24M Be wig o
Ag AFARG 718 A9 AFztd A Fdy 7
F54 Y P A dgoy, 49 Aol

Eo|A& ¢fstth,

Z+ 25£9 % 2717 MMPI 2t dA AR 9
T-A459 st FHAAE HolerlE HHESG
(3 #2), ¥ &% F98 AFHBAE
Hole MMPI §443=% A749#%5 3% (Hypo
chondriasis scale : Hs; r=0.617 P<0.05)¢ ®3

Z A= (Pasr=0.168, P<0.05) 4cH g 1 AF).
cadmium $FI F23 AT AAEZ Hole ¢
FEAEE 2749852 (Hs s r=0.278, P<0.01),
&% = (Depression scale : D; r=0.235, P<0.
01), HAZH=(Pas r=0.177, P<0.05), X“LE%
B % (Scs r=0.189, P<0.05)HTH ¥ 2 #=)
T ool Y F9% AT BAZ Hole A
Are 2% A5(D; r=0209, P<0.05)% AN
WA dALS A o] 34 A H=(Pd s r=0.214, P<O.
0DEH g 332). $F& 1 4B AE 2d

J

Parameters Pb Cd In
Hallow cathode lamp Pb HCL Cd HCL Zn HCL
Lamp current(mA) 5 3 3
Wave length (nm) 283.3 228.8 2139
Analysis mode DB A-Bkg DB A-Bkg DB A-Bkg
Readout mode P/H P/H Auto
Integration time 10 sec 10 sec 0.2 sec
Pure gas Argon Argon -
Temperature program

Dry 110 °C/15sec 225 °C/10sec -
Ash 600 °C/30sec 275 °C/60sec -
Atomize 2000°C/10sec 1400°C/10sec -
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Clinical MMPI T-score

Fi

Table 2. Average contents of Pb, Cd, and Zn in hair (unit © ppm)

Pb Cd In
Item No
Mean+ S.D Mean+ S.D. Mean+ S.D.
Control 64 12.34+ 3.69 0.532+0.198 187.70+ 50.22
Schizophrenics 80 14.48+ 4.01%* 0.693+ 0.190** 202.23+ 43.05
Seoul 98 13.18+ 4.04 0.619+ 0.205 193.79+ 45.34
Others 46 14.26 + 3.86 0.6263 0.220 20.00+ 49.94
* 1 P<0.05 ** . p<0.01

Table 3. Correlation matrix between T-score of MMPI and contents of Pb Cd and Zn in hair

Metal | Hs D Hy Pd Mf Pa Pt Sc Ma Si Pb Cd Zn

Pb 10.167* 10.103 | 0.023 {0.064 | 0.008 | 0.168* | 0.065 |0.127 | 0.054 | 0.153 | 1
Cd 10.278*%10.235**] 0.072 10.132 | 0.038 | 0.177* | 0.097 | 0.189* | 0.091 | 0.098 |0.683**| 1
Zn 0073 {0.209* | 0.107 |0.214**| 0.104 | 0.090 | 0.028 ]0.101 | 0.104 | 0.056 [0.157 [0.213**| 1

g.

*: P<0.05 1 P<0.01
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Fig. 2. Correlation of MMPI T-score and cadmium content in hair.
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Table 4. Comparison of mean values(ppm) for Pb, Cd, and Zn in hair between the above of 70 and

the below by each clinical scale

70 <T 70> T
T-score
of MMPI No. Mean+ S.D. No. Meanz+ S.D.
Pb 1449 + 3.28 1335 + 4.10
Hs cd 22 0.714+ 0.142 122 0.604+ 0.215*
In 202.76 +45.36 194.52 +47.10
Pb 14.27 + 541 1349 + 3.94
D Cd 7 0.718+ 0.188 137 0.616+ 0.210
Zn 232.54 +43.23 193.90 +46.31
Pb 16.27 + 3.87 1328 + 3.93*
Pd cd 12 0.709+ 0.145 132 0.613+ 0.213
Zn 20158 + 3597 195.24 +47.71
Pb 1519 + 4.42 13.26 + 3.88
Pa cd 20 0.726+ 0.174 124 0.604+ 0.210**
In 200.51 +45.33 195.01 +47.14
Pb 1435 + 3.81 1333 + 4.03
Sc cd 28 0.683+ 0.197 116 0.606+ 0.210
In 20352 +45.33 193.91 +47.12
1 P<0.05 # 1 p<0.01
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Table 5. Frequency distribution of the subjects with T-70 and more
score of five significant clinical scales of MMPI by Pb Dd and Zn content

Metal Content Hs D Fd Pa Sc
F % % F % % F % % F % % F % %

<10ppm 1| 400 ) 063 [2]2500]125|1| 588063 3| 1364 | 1.88 |5 1563 | 3.13
10—-11.99 |3 {1200 | 1.88 | 2 | 25.00 | 125 | 3 | 1765 | 1.88 | 3 | 13.64 | 1.88 | 4 | 1250 | 2.50
12—1399 |10 40.00 { 625 | 1 | 1250 | 063 |4 { 2353 | 250 | 6 | 27.27 | 3.75 | 9 | 28.13 | 5.63
eb 14—1599 | 41600 | 250 O] 000 000 {1 58 |063 2! 909|125 |4/ 1250 | 250
16—17.99 |3 | 12.00 | 1.88 |0 | 0.00 | 0.00 | 1| 588 | 0.63 | 3| 1364 | 1.88 | 4 | 1250 | 2.50
18=< 411600 | 250 |3 | 3750 | 1.88 | 7 | 41.18 | 438 | 5| 2273 | 3.13 | 6 | 1875 | 3.75
<Od4ppm | 1| 4.00 | 063 | 0| 0001 000 |0 000 | 000 |0} 000|000 2] 625|125
0.4—0599 | 6| 2400 | 3.75 |3 | 3750 | 1.88 | 4 | 2353 | 2.50 | 6 | 27.27 | 3.75 [10| 31.25 | 6.25
td 0.6—0.799 | 93600563 {22500 125 |6}|3529 375 |6]|27.27 | 375 {9 | 2823 | 5.63
08—0999 |9 | 3600 | 563 |3 | 3750 | 1.88 | 7 | 41.18 | 438 | 10| 4545 | 6.25 |11 | 34.38 | 6.88
<150ppm |5 20.00 | 313 | 0| 000000 | 1| 588|063 |2 909|125 ;3| 938 | 188
150—199.9 | 10| 40.00 | 6.25 | 1 | 1250 | 0.63 | 9| 52.94 | 563 |10 | 4545 | 6.25 |15 | 46.88 | 9.38
200—249.9 | 5| 20.00 | 3.13 | 4 | 50.00 | 250 | 4 | 2353 | 250 | 6 | 27.27 | 375 | 7 | 21.88 | 4.38
Zn 250—299.9 [ 4] 1600 | 250 | 2] 25.00 | 1.25 } 3| 1765 | 1.88 | 3 | 1364 | 1.88 | 6 | 18.75 | 3.75
300 1| 400|063 |1|1250 | 063 |0 000000 |1| 455|063 | 1| 3.13 | 0.63
Total 257 100 {15638 | 100 | 5.00 {17! 100 |10.63 22| 100 |13.75{32| 100 |20.00

Table 6 Frequency distribution of T-score in significant 5 clinical scales of MMPI distinguished through

correlation matrix with Pb. Cd and Zn

Normal Scizophrenia Total
T-score (N=64) (N=80) (N=144)
F % F % F %
50> 35 54.69 19 93.75 64 37.50
50—59 15 93.44 25 31.25 40 27.78
Hs 60—69 9 14.06 16 20.00 25 17.36
70< 1 7.81 20 25.00 25 17.36
50> 51 79.69 36 45.00 87 60.42
5059 10 15.63 24 30.00 34 23.61
D 60— 69 3 20.00 12 15.00 15 10.42
70< 0 0 8 10.00 8 5.56
50> 22 34.38 23 28.75 45 31.25
50—59 % 40.63 19 93.75 45 31.25
Pd 60— 69 15 2344 22 2750 37 25.69
70< 1 1.56 16 20.00 17 11.81
50> 36 56.25 32 40.00 68 47.22
50—59 22 34.38 11 13.75 33 22.92
Pa 60— 69 5 7.81 16 20.00 21 14.58
70< 1 1.56 21 926.25 22 15.28
50> 26 40.63 17 21.25 43 29.86
50—59 28 43.75 21 926.25 49 34.03
Sc 60—69 7 10.94 13 16.25 20 13.89
70< 3 | 469 29 36.25 32 922.22
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Table 7 T-score(M+ S.D) of MMPI by clinical scales in each subject group

Climcal Scale | Hs | D | Hy | Pd | Mi | Pa | Pt | Sc | Ma | si
Control 49.39 42.42 51.51 | 52.75 51.17 | 48.84 49.38 50.44 54.75—[ 46.11
(N=64) +1236 | £1000 | £9.16 | +£981 | +879 | +780 | +£1032 | +9.53 | £10.09 | +13.76
Patients 58.96** | 51.46%* | 5487 | 5835** | 5254 | 58.85%* | 56.50** | 63.90** | 54.55 49.06
(N=80) +1328 | +1255 | +12,04 | +13.58 | +1045 | +£17.85 | +13.71 | +18.44 | £14.05 | +12.15

#* . p<0.01
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B dtE $545(d, cadmium, oFd)o) FAE
dyo] JFL Fe7tE dot B 4T Ao, of
48 24 3459 Z77 MMPL 4 44359 T-
Ao ojmdt FAFo] d=7tE Yo Bttt

ZA A& T 20~2941 9] F A2 DSM-llTeff &gt
g AARdY 4 80w AN tET 6470l
Atk ol BN AM FEE AFA H, cadmium, oFA
S FA#4. 52 MMPIE AA8t9

Faf e 93 cadmiume CTF(Controlled Tem-

perature furnace) atomizer(IL. 655) 7} 228 =}
T B=A(L 55DE o439, ofde 9#

% F=AUL 55D TS Mg B3 drhgez
A esh g o
FuE getake ARG Sl A 14.48+ 4.

Olppmo] i, AT A = 1234+ 3.69ppmo 2 B
%2 (P<0.01), Cadmium TH2
At o] 0.69+ 0. 19ppm°1 LAY 2T 05310,
20ppm o2 FAtEol K98 A % %H(P<0.01). L

Aot obdd FFE F Jo el 9 Zol 7t g,
dd MeH 7ek A97te SR 9, cadmium,

obd FY o= §idith

7 25% Ae3d MMPI 9 3E9 T3¢ A4
3o Ao s EW, &9 FUhd wet 17484
FARG APFATY T-H47 93 AABAH S
AL RS }%iEU%(P<O 05, P<0.05), cadmium ]

¢ =11,
Az T-AF7F fo3 A4A4S
7HA 3 243k o (P<0.01, P<0.01, P<0.05, P<.
05). & ofde F7ke $EFHEY A4 W
Argd o3 AR A Fo8 AAAAS

B AtHP<0.01, P<0.01).

AAAZHE 2242 AT AY2H
T
i By

WA MALE H oA AAT A T=T709
T Ht FgEE T<T09 £ B 4 FLG
oot ERTH(P<0.05). AAFHFHEY AY
FHAZAA T=1709 79 H¥ cadmium$ F& T<
709 #9 HT cadmium TFETD §9 54 =it

(P<0.01, P<0.01).
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