Mo (pph)
Se (pph)
I (ppb)
Li (ppb)
V (ppb)
Co {(ppb)
Ge {ppb)
Na (ppm)
K (ppm)

—

79.78 x 34. 96
565. 76 + 155.53
444.91 £ 459. 47

19.01 = 15.48

31.52 + 19.82

28.36 + 30. 36

57.85 + 8.08%
100.17 = 126. 60

45.44 £ 19.99

58. 95 * 20. 56
515.57 + 151.52
407.26 £ 230.92

8.98 £ 5.14

24.75 = 15.66

11.68 £ 5.78

46.95 £ 2. 49

36. 11 + 24. 81

27.84 £ 12.00

n. 14
617.39
553. 21

11.88

30. 84

15. 60

58. 97

49, 82

33. 01

H H + H H H H H

+

18. 95
217.19
596. 80
5. 49*
10. 28%
15.99
6.48
51.38
16. 93x

14.94
-527.01
1194.30

6.80

20.59

11. 44

59. 80

130.98

31.22

H H H H+ B H H K

+

39.52
80.79
1709. 43
3. 560
11.34
6. 57
1.96
260. 51
35. 00

O DT N T O T O

Values are the meanststandard deviations for

control (P <0. 05)

Analyze method: a, square root transformation and t-test; b, t-test; ¢, t -test.

each group. Asterisk indicate that the value was

significantly different from the
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Table 4-2 Minerals content in the hair of patients
and contro!

serious patient mild patient control test
n=8 n=16 n=26

Be (ppb) 3.71+4.21 10.51 = 12.392* 3.32 + 2,86 a
Al {(ppm) 14,11 +6.62 18.12 = 9.29 13.77 £ 9.07 b
Ni (ppb) 368. 71+ 366. 48 579.42 + 748.37 266.87 = 380.77 a
As (ppb) 379.41+248.85 558.94 + 326.86% 344.62 = 242.76 b
Cd (ppb) 76. 58 £ 30. 56 100.69 + 83. 25% 52.47 x 30.56 b
Sn (ppb) 83. 16 =50. 02 246.74 = 494.23 116.44 = 171.83 a2
Hg (ppm) 1.27x0.41 - 1.58 % 0.63 1.65 = 0.94 b
Pb (ppm) 1.37x0.39 2.15 = 1.39 1.31 £ 1.16 b
Mz (ppm) 24.91+£21.43 10.55 + 8.97 16.71 = 14.09 a
P (ppm) 213.74x+29.08 198.19 + 33.51 201. 36 = 34.80 a
Ca (ppm) 102.01+77. 27 63.19 = 62.42 92.74 = 63.39 b
Cr (ppb) 57.45+45 55 80.78 £ 59.45 63. 53 + 56. 02 b
Mn (ppm) 3.37+4.3 2,35 = 1.8 1.54 1,87 a
Fe (ppm) 13.36=4.26 18.58 * 6.61* 13.74 £ 6.19 b
Cu (ppm) 8.62x4.01 8.91 = 1.89 8.31 £ 2.06 b
Zn {(ppm) 152.47+23.12 123.53 + 44.12 134.95 = 26.15 b
Mo {(ppb) 71.3+38.02 76.99 + 19.58 68.79 + 33.94 b
Se (ppb) 562.13x120. 81 612.75 = 220.7 522.61 = 110.51 b
I (ppb) 305. 08 £243. 94 625.38 + 625.52 854.34 = 1349.3 a
Li (ppb) 14.64 14,5 14.95 = 9. 57% 7.67 £ 4.29 b
V {ppb) 29.13£19.12 32.16 = 11.68 22.19 £ 13.03 b
Co (ppb) 10.28+4.78 24.53 = 25, 83* 11.54 = 6.16 a
Ge (ppb) 57.72+3.92 58.89 + 8.26 54.86 = 8.99 b
Na (ppm) 88.12+139.77 62.14 + 64.02 94.43 =+ 207.73 a
K (ppm) 35,79:£20. 86 39.38 £ 18.46 33.47 = 28.12 b

Values are the means+standard deviations for each group. Asterisk indicate that the value was significant(y different
from the control (*P <0.05). Analysis method: a, square root transformation and Dunnett’s multiple comparison: b,

Dunnett's muftiple comparison,
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Table 5 Hormone status of female

patient control
N=14 N=15
. Menstrual ) Menstrual
normal high iow menopause pregnant  normal high low menopause pregnant
phase phase
LH 5 7 1 1 6 1 6 2
FSH b 1 1 1 6 1 6 2
E2 b 7 1 1 7 6 2

Table 6 LH,FSH and E2 level after menopause of female

patient control
n=7 n=6
LH (mIU/m}) 41.54= 15.42 26.01+ 19.3
FSH (mIU/ml) 80. 24+ 18.46 46. 24+ 36.77
Estradiol (E2) (pg/ml) 11. 81+ 1.65 42. 4+ 43.47
Age 56.29+ 7.18 54. 67+ 6.89
BMI 20.69+ 1.99 22.23+ 2.56

Values are the meansxstandard deviations for each group. Asterisk indicate that the value was significantly different from the control (P <0.05, T-test)
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Table 7 Hormone level of male

patient control

n=10 n=10
LH (mIU/ml) 6.43 = 2.8t 7.85 + 2,85
FSH (mIU/mb) 6.32 = 1.93 8.53 =+ 3.48
Testosterone (ng/ml) 6.59 = 1.3% 5.25 =+ 1.27
Age 44.80 = 11.76 54.9 + 10.6
BMI 2071 = 2.2 20.97 + 1.99

Values are the meanststandard deviations for each group. Asterisk indicate that the value was

significantly different from the control (*P <0.05, T-test)
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Table 8 THBEORFARER

BEEF O SEE Q0

n % n %
RiEhEE 9 100 11 55
IR 4 44 8 40
% 3 33 8 40
Hig 3 33 14 70
DIETTHE 3 33 5 25
FIRER 2 2 5 25
BHET 2 2 6 30
Be 4 44 7 35
RIEEL 5 56 8 40
BidE 3 33 8 40
PEE D Eh 3 33 5 25
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Table 9 Data of five children

F1 F2 F3 M1 M2
age 7 10 13 14 15
heigh (cm) 115 135 148 163 162
body
weight (kg) 20 25 43 11 42
status serious mild mild mild mild
Hb (g/dL) 9 10.5 8 8.5 12.5
RBC (10'%/L) 3.2 3.7 2.8 3 4.4
WBC (10°/L) 6.5 4.2 4 3.9 4
N % 81 60 70 50 70
TBIL (umol /L) 5.8 8 5.5 14.4 8
DBIL (umol/L) 1.8 1.9 1.4 3.4 1.5
AST (IU/L) 27 22.3 29 23.1 24.6
ALT (IL/D) 19.5 14.3 36.3 19.3 26. 1
TSH (uIU/ml) 2.69 4.2 2.04 2.06 2.95
Free
T4{(ng/dl) 1.25 1.25 1.26 1.05 1.15
LH (mIU/ml) 0.1 0.19 2.62 1.89 1.77
FSH (mIU/ml) 2.49 1.99 3.9 5.01 3.98
E2 (pg/ml) 13.9 17.1 33.3

no menstrual
no menstruation menstruation phase

Testosterone 1. 31 1.217
(ng/ml)
Sn (ppb) 434. 04 241.75 62. 36 126. 67 46.75
Be (ppb) 1.Nn 6.5 0.57 29. 07 0.031
Al (ppm) 18.13 34. 66 12.01 24.74 10. 68
Ni (ppb) 360. 57 253.06 472.8 929.98 101, 68
As (ppb) 627. 68 -308. 94 229.28 355.77 351.95
Cd (ppb) 73.89 80 36. 96 1260. 04 23.74
He (ppm) 2.38 1.1 1.26 1.17 1.3
Pb (ppm) 4,63 2 1.53 2.55 0.44
Mg (ppm) 4.72 4.25 9.74 13.49 9.55
P (ppm) 153. 29 146. 62 139.3 197.44 173.59
Ca {(ppm 42,27 27.54 35. 91 85.53 30.25
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Cr (ppb)
Mn (ppm)
Fe (ppm)
Cu (ppm)
Zn (ppm)
Mo (ppb)
Se (ppb)
I (ppb)

Li (ppb)
V (ppb)

Co (ppb)
Ge (ppb)
Na (ppm)
K (ppm)

%AHER

98. 28
0. 46
25, 55
9.43
60. 04
67. 82
845. 46
462.3
24.97
41. 41
11. 11
55.1
73.58
45.90

BRzE5IEP

81. 66
2,52
35.6
8.18
15. 44
104.52
540.8
1288. 21
21. 91
nin
24.16
59. 11
24.34
24.31

ERIE. B

T, EZFHET EHET

46. 66
0.47
12. 31
10,02
137.59
18.7
3371.71
180. 16
10.01
18.75
8.01
56. 97
20.88
10.29

BRfE. EKB. ROEh

87.87

9.79

21,06

12. 62

114. 26
109. 51
538. 96
2768. 46
11. 91

43.05

115. 65
50. 01

48. 65

28.98

62. 25
0.22
11.37
71.18
122. 41
57.14
668
292. 81
12.22
18. 36
5.56
52.29
9.39
9.16
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#B NI —-EROWERHR CFOARERZE. BHTHEZE (. 05)05H3 bR ERETRLE.)

L3 A-1 3R TRk %04 139 1707 L1539 RR | WU BUR | WIREH
A-1° i A-2" A-2° A3 A-3 B-1 B-1 B-2 B-2 SARkBHE
Rz AR Rz FHIRER BREE JEBREZ | BREE  FHREE
n 15 16 28 6 78 20 22 12 8 30 (89 46
Ef 33.8+7.6 34.3+7.8 | 37.1:£10.9  49.7+17.6 | 37.1 38.5 44.9 45.7 | 49.1  44.8 40.2
+11.2 115 +10. 1 +165.1 | #7.4  #15.6° | #12.7
BB~v—b—
# DAPY* (ug/1) | 38.646.3 20.3+2.6 | 21.3+4.9  16.7+5.5 | 15.124.7 8.515.2 ND ND ND ND ND
E-CHE! (unit) | 1.620.2% 1 L7s0.2% 1.8:0.2"  1.80.2" | 3.1 3.2 ND ND ND ND ND
e
P-ChE* (unit) | 5.8+0.7" 6.2:0.6" | 5.6£0.8"  b5.3+0.6" 378.5  358.8 ND ND ND ND ND
+64, 21 +84, 74
FRep Br ND ND ND ND ND ND 126 07 st | 97 8.2 ND
(ug/mgCre) . ._ﬂwﬂw;”w .w_%mwm.. 4.4 +3.8
ER~—Hh—
BEWRAL | 3.2¢1.1  2.9:1.5 3.5+1.7 5.9+3.7 ND ND 5.1 3.5 5.6 5.6 ND
£ (mlU/ml) +2.1 +1.9 +2.5 +4.0
PREAAIARAL | 6.243.2 4.942.8 | 5.743.9  10.6+12.7 ND ND 6.5 6.9 6.7 11.8 ND
2 (mIu/ml) +3.9 +4, 3 3.0 +13.8
FAPAFm | 500£133  445:139 | 505:149 476156 ND ND 570 504 5.3 5.5 ND
v (ng/dl) +195 +195 | +1.6% &1, 7¢
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WA () 18.4 21.1 17.3+3.9  16.7x4.8 ND ND 17.8 16.8 ND ND 16. 3+4.7
(ml) +4.3 +3.8 +5. 4 +4,5
RZv7Fre| 1.6£2.6 2.4+4.0 | 0.420.6 2.3:4.3 ND ND 3.4 1.5 ND ND ND
(mg/dl) +4.6 +3. 4
EURTA 3oy | ND ND 14. 4+4. 1 14.9£3. 2 ND ND 14.7 15,6 ND ND ND
(ml) 16. 2 +1.9
PSA' (ng/ml) ND ND 1.2¢1.2  0.75£0.26 ND ND 1.2 1.0 0.8 0.9 ND
+0.9 +0. 4 +0.5 +0, 3
WHRE 72.2 94.0 ND ND ND ND 78.0 N |122, 10 76 ND
+33.6 +59. 6 +46, 1(n=6) (n=2) {n=1)
BB 15.6 " _,m,mm_m..m, ND ND ND ND 50.9 ND 28", 49"
(%) ST e 139" 64"
B RRIEIR © ND ND ND ND ND ND 33 L] L1 1.5 ND
335 xl0 | 25 27
Pt Y ND ND ND ND ND ND ND ND AREEL ND
BRtE~—b—
PON1 ® EHITRHASE ND ND ND ND ND ND ND ND ND
ND, MAHET CHECH BB B DAP, UTARAYUER C STEHLBTIEERE TE-ChE, FMER= )T RFF—E ¢ P-ChE,
M=) y2R77—¥ "Routh B 'FA =V RF)L DINB §& J Rate assay (MLiff, P-& FrEi Y AfAa) VEE * ng/ml ! PSA, A

VRERHIUR "SRR EEESHNTR " REEERHE TR ° TroboEBE PPONL, A7 A4FYF—P1
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EAZBRFNERMANE (LEWHY 2o HREE
SR RREE

EZHHEIT L D MM - RERBEORER &
AW EUERBRIH D72 D DF o ia /A d = —h — D%

— BHAEREMALFw—HI—2LTO
VT F X F—EOEEMEDRST —

FICiH A
E ¥ A AZENTRESAEARFIFEE (H16. 4-8) -
HAEMEERSY —F « LIOF U b (H16. 9-H17. 3)

SHEFEE
TR %2 AUERZEREREZRFRALSEMRN ZHERE LY

EEMEE
A BRI A HBRFEREREZRT AR RAEMBERIERE S BE A2

HEER

ZVTFoEF-BCRIIRTT /) 3 UVBATP) Dy O VBRI LT
FUEBTORGEMET 2BERCHE, Yooy P M B (B8 L
BE (M) 0o 2FRHY, ZEEKTHBH. 74 V¥ A A 3% (MM, MB, BB)
REXKBENCORESN S, CK BHREEO M F<—b—L LTLLERE
NTVWEE, SRIOHATIIEREBREEDO M Fw—H—L LT K OFHFF
BEtEZRRET L7z, Western Blot F¥TiX. CK 2 EICS @G n ¥ 7 Alno
WTIHERTESH, (K ERDRVEREENLHMLIETFY L 7A0ER
PXEELV, BERRASIAIT Vestern Blot 35X WV RENE L . BFHD CK-B, BL
UHEER, BREESO CK-B, CK-MBEEHKXLZ LRHLAICRo, TOHE,
A OEFOBRHRIERTRERAEIToT, TROMETIZS TS BT b ah
o7, BEREFVEMAEHEZETER L CK-B Hilkic L v BFomETg»
BHDZENTER, SEIREHRREMIZE PE2TWW52, CK-B OERAE
TRERFGTORIESERD, BMHAFHEHOTMEEL LTES - L 3%k 3
b Lz,
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A, BFFEEOEA

I VTFrEF—BCRILTT /
T3 D UEBEATP) Dy LD Y VEEN
2 VT FUCERT ARISERRLEET
LDEBFETHD, P2y blZII M
A (A & B & (MED o2 @R
HY, ZBETHIED, T4 V¥
A 5 3% (MM, MB, BB) SEXIKE
BICoBEshD, ABMERIT. &
W72 E=RF-DREHE R,
RAKRZ LTF &2l LT ATP &
T aZEThHs 5,

{LFHE O RBEE TR DR,
CKignRAFd<=—H—¢ LTE{ER
INTW3B, FLENRTT- -LIBIORF
BTix, - e uy (1-BP) iR
BRIZ L 0 F v boJRSERARS (K
e, /DR, PR, T CK ofFMEL
BB L2Z EERALMIT LR,
ZOHTIE, 1-BPRT v ORISR
WHEPRIFTZE LALLM
T3, SEIORE CIIAETEIREE
DAL Fw—H—E LTH CK OF| B
AR EERE L,

B. CK BRI FEORE

9 UL Wistar REEZ o~ M 2UFEA L
THE, BERLE, BELRE
WYL, EEZAE L, AR
EEREEST, BTOEBRLET
BERELE, BY OAREE LETH
B, BEOMBZE 472\ NaHaP0o4

Buffer ( 10 mM, pH 5.5) 15 ml iz
ANGEEI L, K EiIZ 15 9@ W% E
BFBER->=, Z0OLEE% 3000 rpm, 10
s L L. NV k% NaloP04
Buffer ( 10 mM, pH 5.5) T1[EE
Y, pH 6.8 NaHoP04/ Na2HPO4
Buffer T% 9 1 [E¥EV, &ZEZEO~L
v P12 0.5 ml pH 6.8  NalloP04/
NagHP04 Buffer FTHFE L.
-80°CTIRE L7,

A: Western Blot #i2 kB CK 74
PA LBOHIE

FEE LREEES, B, R, B8
LESTIROBETRY | FHEIT 5 %
@ NaHoP04/ NagHPO4 Buffer {(pH
6.8) ZMx., BHTFHERIZRLED
0.1%SDS #Mx, FEYFAL XLz,
TE T A RXHEE 800X g T 10 4yf
L, L% SDS-PAGE (12.5%
Acrylamides separating ge)l CE&
SIKEHL, = huEerlo—RiZ&EL,
iR CK-B, CK-M, uMt-

CK (ubiquitous mitochondrial
creatine kinase) & sMt-

CK (sarcomeric mitochondrial
creatine kinase) filEZfE~T, %4
Tt Lz,

FERIX Figs 1~6 TR L7, CK-B,
CK-M, uMt-CK & sMt-CK #itk, ¥HE
EEESORTFRIK20 p1 TREA
Y FiZR-ho72h>7, CK-BL
uMt~CK Hiik, R LEEEOR K
30 p1THY FiZHRRI T,
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B: BESREfE ik (EIA, enzyme
immunoassay) iz k% CK 7 VA
AEDEE
BIEHE:
a). HIEAAZORILE
BERGYRE-TARETHELT
(RBEZERTHEZHSL LK),
MR EREE LLEETF2—T12
ZEL., ERABASETAE L, R
- =80 CTIRTE L 7,
FAEHARRZ, 4°CD 50 mM Tris-
HCl buffer (pH 7.4, 1 mM EDTA &5
TFHBEERED 5 % volume BT
Z. BEEBREEEZRANT, kB
LRBPLHREVFA XL, BELH
Fa—7IZ A . 45000 rpm (125000
Xg), 4C, 20 HFEEL L, EIFEEH
WL,
b). EHEEBZE : Bio-Rad Protein
Assay
c). EIABIE
1. B—KE:
EEDUR © CK-B (rat), CK-M (rat)
2. {BRIE
3. BH REEFMTHD 4 W %
HIETEES (FEHEE 360 nm,
JEFE R 450 nm) THEET S
( unit: ng/10ul), =¥t
—F—iZL T, BEHEZT
Ja

ZD K OHEERIEMRLEEE
Faoo-o—REREEPRTOMEEK
BEEZCIVREABIN, SEER
HEEBOFRFLREEDOH T TH
ElLT, ZOHRRE., MELENLYS

BEL7-%F 0 CK-B o EBIRBIETE -
N, CK-M igEA B Enhiro
72

UrEoBRFEREZELDHB L,
Western Blot HETIL, (K Z2ZEIC
SLRBOY I ONWTIRIEE
TEX5HM, CK END RV EED
LOBELTR TV I DERITEE
LV, BERREEIL Western Blot 5
LVRBENE, BFHD CK-B, B
X UREER, R EEF D CK-B, CK-M
DERHFRD Z EBHLNZ T,

C. CK-B Iz & B3 AR+ oBREE

EXRDOREYE

CK-B iR FOHBPIFEL. BT
DB L KICERLBAOTE, BIYT
TR RBHRNE T OBERICIX CK-B BE<
Lo d E#E IR TWVWS (Theo
wallimann 1986; Gabor Huszar 1994),
AERARORFOBRKESRT,
JRD CK-B Hilk & BB LEEEE
oo ——REEEFRTRRAESE
MCHA LA CK-B itz BT
BB EITo T, MROFETIERS
ESRES oMM, BERER
ERTHR R EERE R CK-B HiiFiz
FVEFORMERDDIENTE
7 (Fig. ) S ENTEMRRERMIZ &
EFEoTNWBA, (K-B OERETHR
A TFOEEE2RD, BHAEHE
HORRMIBEL LTHES Z & AHK
20b LAz,
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Fig. 1 SDS-PAGE, CK-B(N-20)i:£2,

Sample:

1. Sperms From Epididymides caput 30 u1
2. Sperms From Epididymides cauda 30 1
3. Epididymides caput 5 z1

4, Epididymides cadua 5 1

5. Testes5ul

6. Seminal vesicle 5 u |

7.Prostate 5 pul

8. Sperms From Epididymides caput 20 1

9. Sperms From Epididymides canda 20 u1

oy

12.5%Acrylamides separating gel ’ -

10. Epididymides caput 5 1 h .

11. Epididymides cadua 5 g1

12. Seminal vesicle Sl

Fig. 2 SDS-PAGE, CK-B(N-20)3#¢£,

12.5%Acrylamides separating gel
Sample:

1. Testes 5 11

2. Seminal vesicle 5 u1

3. Prostate 5 g}

4. Epididymides caput5 z1

5. Epididymides cadua 5 1

6. Sperms From Epididymides caput 20 o
7. Sperms From Epididymides cauda 20 g1
8. Testes S 21

9. Seminal vesicle Spu1

10. Prostate 5 pul

11. Epididymides caput 5 ul

12. Epididymides cadua 5 u1

1 23 45 6 7 8 9 10 11 12
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