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Effect of Metal Components in Seminal Plasma on Seminal
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=Abstract=

To determine the concentration and the physiologic role of metal components in blood plasma
and seminal plasma in relation to male infertility, the concentrations of twelve metal components
in blood plasma and seminal plasma including Na, Mg, K, Ca, Cr, Mn, Fe, Cu, Zn, Se, Cd and
Pb were measured by atomic absorbance spectrophotometery or ion selective electrode analysis.
Semen and blood samples were obtained from a total of 110 men including 70 male infertility
patients, 20 vasectomized persons and 20 fertility proven volunteers visited to the Male Infertility
Clinic of Pusan National University Hospital.

The concentrations of Ca, Zn, Mg, Cr and Cd in control group were higher in seminal plasma
than in blood plasma, and additionally Pb were higher in infertility group. The concentrations of
all metal components revealed no significant difference according to patients’ age, resident,
occupation, sperm density, motility and hormone level in blood plasma, but some metal
components including Ca, Mg, Cu, Mn, Cd and Pb revealed a significant difference according to
each these parameters except patient's age in seminal plasma. The concentrations of Mn, Cd and
Pb in the vasectomy persons were higher than in the infertility group III including testicular and
epididymal factors, but not in blood plasma.

We conclude that the quantitative changes of metal components in the seminal plasma may
have effects on not only spermatogenesis and sperm function, but also contribute to diagnostic
parameter according to organ specificity of the metal in the male reproduction.
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Table 1. Comparative data according to various parameters in control group, vasectomy group and

infertility group

Control Vasectomy Infertility group’
group group I I 11
(n=20) (n=20) (n=20) (n=20) (n=30)
Age(years) 323+ 18 337+ 28 298 + 1.7 304 +21 316 £ 23
Duration(years)* - 33+19 1.9 + 0.7 22 +07 27+ 1.7
LH(mIU/mi) 64 +21 63+19 44 +11 48 14 7.5+ 40
FSH(mIU/ml) 82+ 15 79 £ 12 7.8 £ 16 122 £ 34 21.6 = 154
Prolactin(ng/ml) 74412 74+ 12 175 +£74 134 + 48 111 + 60
Testosterone(ng/mi) 57409 58+09 6122 39 £ 18 49 £ 24
Seminal fluid
volume(ml) 24 +07 21+£05 32 +07 22+04 20+ 1.6
density(x10%) 91.4 £ 19.7 - 57.6 £17.7 10.5 £ 4.7 -
motility(%) 66.3 + 9.1 - 364 + 12.4 487 + 17.7 -

*Duration of infertility was calculated as total infertile period after marriage except the period of

contraception.

Infertility group I, I and HI represent normozoospermia, oligozoospermia and azoospermia, respectively.
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ug/ml, Fe 5.45 + 2.27 ug/mle} &olglon, U
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Table 2. Comparison of concentrations of metal components in blood and seminal plasma

Control group

Vasectomy group

Infertility group

Blood plasma

Seminal plasma Blood plasma

Seminal plasma Blood plasma Seminal plasma

Na pg/ml 3168.1+437" 280.6+40.10 31588£50.6" 27874412 3250841035 274.5+50.2
K pg/ml  156.1+133" 95646310 149.4+18.4" 986+64.1  161.9+20.7° 116.6+67.4
Ca pg/ml  93.517.200 233.64:69.50° 95.6+6.7  236.4+656" 932467 24484930
Mg pg/ml  2502+0.800 83.2+34.70° 21.4+08 85.6434.9" 217409 84.2+48.5°
Fe pg/ml 45341580 54542270 414+179 5454247 519420 5.66+2.67
Zn pug/ml  1.67+0.490 1364+45.60° 147+054 138.7:£426° 1594052  148.8+60.4°
Cu pg/ml  0.873+0.505 0684+0512 094340612 071240642 1.06+£049  1.09+0.52
Mpo pg/ml  0.075+0.035 005140018 0.069+0.039 0.048+0.014 00610031 0.105+0.048""
Se pg/ml 0.089+0.027 0.082:+0.024 0.082+0.032 0.084+0.016 0.090+0.054" 0.068:-0.028
Cr pg/ml  0.062:£0.036 0.3264-0.124° 0.059+0.033 03360102 0.080+0.036 0.328+0.209°
Pb pg/ml  0.024+0.018 0.019+0.015 00270021 0018+0.021 0.022+0.011 0.038+0.022""
Cd pg/ml  0.019+0.008 0.041+0.026" 0.0194+0.009 0.037+0.019" 0.026+0.019 0.069+0.02""

*Statistically significant difference between blood and seminal plasma in each group.
*Statistically significant difference from seminal plasma of control group.
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Table 3 Comparison between age and the concentrations of metal components in blood and

seminal plasma

Blood plasma

Seminal plasma

30>age 30<age 30>age 30<age

Control group Infertility group Infertility group Control group Infertility group  Infertility

Na pg/ml 3168.1£43.7 3119.7+53.9 3092.2+68.5 28064401 27644515 284.2+49.6

K pg/ml  156.1+13.3 148.4+20.5 151.0+351 95.6463.1 90.4+70.2 96.4+68.6

Ca pg/ml  935+72 96.2+8.6 9544101 233.6+69.5 246.1£705 237.2+65.2

Mg pg/ml  20.240.8 23.2+12 207+16 83.2+347 86.4+40.7 81.6+£45.7

Fe pg/ml 4.534+1.58 495+1.84 5.10+2.01 5454227 5.61+3.65 5.3742.97

Zn pg/ml 1.67+0.49 1.57+0.48 1.42+0.42 136.4+45.6 137.6+463 130.4+50.5

Cu pg/ml  0.873:£0.505 0.842+£0.722 0.856+£0.712 0.684+0.512 1.142:£0.476° 1.001£0.61
Mn pg/mi 0.075:£0.035 0.084:+0.047 0.087+0.052 0.051+0.018 0.1231+0.021" 0.115+0.033
Se pg/ml  0.089+0.027 0.074%+0.028 0.079+0.034 0.082+£0.024 0.067+0.031 0.083+£0.051
Cr ug/ml  0.062+0.036 0.074+£0.042 0057+0.034 0.326:0.124 0316+0.146 06.329£0.192
Pb pg/ml  0.024:+0.018 0.027+0.021  0.025+0022 0.019+0.015 0.023+0.018 0.018£0.013
Cd pg/ml  0.019+0.008 0.020+0.01 0.018+0.009 0.041+0.026 0.051+0.031 0.039+0.031

“Significantly different from control group in seminal plasma.

Table 4. Comparison between residental distribution and metal components

Blood plasma

Seminal plasma

Control group

Infertility group

Control group

Infertility group

Urban Urban Rural Urban Urban Rural
Na pg/ml  3168.1+43.7 3220.9+65.1 3177.2+725 2806+40.1 281.7£502  283.4+496
K pg/ml 156.1:+133 14884215 14434249 95.6+63.1 92341723 93.6:+68.7
Ca pg/ml 935472 94.7+£10.1 9524112 233614695 23464742  2354%767
Mg pg/mi 202408 224416 20.2:£2.1 832+34.7 80.6+39.7 81.7+423
Fe pg/ml 4.53:+1.58 4.74+1.67 4.64:£1.98 5.454+2.27 5.61+3.17 5.674:3.96
Zn pg/ml 1.67+0.49 1.64+0.64 1574052 13641456 146.2+562  141.2+487
Co pgml  0.873£0.505 0.842+0.472 086110612 0.684+0.512 1.1606+0.497" 1.070£0.676
Mn pg/ml  0.075+0.035 0.080+0.047 0.084+0.052 0.051+0.018 0.0894+0.027" 0.082::0.312
Se pg/ml 0.089+0.027 0.091+0.036 0.086+£0.037 0.082+0.024" 0.059+0.022 0.049+£0.036
Cr pg/ml 0.062+£0.036 0.061:£0.041 0.069+0.047 032640124 033140192 032710216
Pb pug/ml  0.0244-0.018 0.021+0.02 0.024-+0.019 0.019+0.015 0.037+0.023* 0.038+0.031
Cd pg/ml  0.019+0.008 0.019+£0.609 06211+0.01 0.041+0.026 0.091+0.036* 0.087+0.049

“Significantly different from control group in seminal plasma.
"Significantly different from the rural of infertility group.
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Table 5. Comparison between occupation and metal components

Blood plasma

Seminal plasma

Control group

Infertility group

Control group

Infertility group

White collar  White collar  Blue collar White collar ~ White collar  Blue collar
Na pg/ml 3168.1+437 3147.3+523 3096.8+721  280.6+40.1 277.82+50.7  274.2+62.3
K pg/ml 15614133 14884215 152.3:£27.6 95.6+63.1 11421786 120.1 £80.1
Ca pg/ml 935472 9414135 929+21.3  233.6:£695 240.6:£78.6  250.2:X£87.6
Mg pg/m} 202408 21.2+£1.78 2094228 83.24+34.7 84.61-41.2 90.1+40.8
Fe pg/ml 4.53+1.58 4.65+2.01 4.49+2.36 5.45+2.27 5.95+2.97 6.124:3.45
Zn pg/ml 1.674:0.49 1.64+0.53 1.59+0.71 136.4+456 149.4+576  160.2+68.4
Cu pg/ml  0.873+0505 0.8794+0.482 0877+0.567 0.684+0.512 0.912+0.504* 132+0.412°
Mn pg/ml  0.075+0.035 0.079+£0.048 0.081£0.036 0.051+0.018 0.084+£0.021" 0.1010.041
Se pg/ml 0.089+0.027 0.078::0.037 0.087::0.047 0.082:+0.024 0.065+0.027 0.069:+0.029
Cr pg/ml 0.062+0.036  0.067::0.041 0.064:+0.062 0.326+0.124 0.3140.186 0.371:£0.211
Pb pg/ml 0.024£0.018 0.027:0.019 0.026::0.014 0.019+0.015 0.036::0.018" 0.046::0.021
Cd pg/ml  0.019+0.008  0.02+0.012 ©0.021£0.017 0.041+0.026 0.072£0.034" 0.08910.062

*Significantly different from control group in seminal plasma.
*Significantly different from the rural of infertility group.
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0 2
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23 &olr} gt Agdd
X 8 %} Ca, Cu, Mn,
9] 8l A Sk (p<0.05, Table 7).
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o, % 27+ AN 2

E
El

e o e
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juiea
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I, M 78%@1011/\1 9 Pbo] B¢} NIl A
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TH} 9] gk Ao 7 gl TH(Table 8).
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mlU o] 3}. testosterone: 3.6-9.9 ng/ml A}el)z} ¥4
2AFel FH(LH: 20 mIU ©] 4. testosterone: 3.6 ng/mi

Z(LH: 20



Table 6. The concentrations of metal components in blood and seminal plasma of infertility group I, II
and III according to sperm concentrations

Blood plasma

Seminal plasma

Infertility group

Infertility group

I

I

I

I

I

1t

Ca pg/ml
Fe pg/mi
Mg pg/mi
Zn pg/ml
Cu pg/ml
Se pg/mi
Mn ug/ml
Cr pg/ml
Pb pg/mi
Cd pg/ml
Na pg/mi
K pg/ml

98.1+£70
1.59:40.60
215+1.1

4721254

1.26+0.32
0.094 +0.047

- 0.061+0.018

0.089 +6.038
0.022 £0.009
0.033:+0.029

3259.9+114.9 3216.34+101.2

164.2£19.6

89.2+7.0 92.5+6.1
1.21:4+0.12 1.85+0.84
21.3:+04 222412
4.701£1.693 5.84+1.89
0.887+0.559 1.04+0.62
0.051£0.048 0.087+0.066
0.061+0.029  0.062+0.047
0.078+0.029 0.076::0.0423
0.018::0.009  0.02440.015
0.0254+0.016 0.023+0.014
3266.9+£96.6
168.1+15.6 156.4+27.4

277.4t111.

6.37:+3.12
119.2+64.3"
162.5+£38.5

1.44+0.37
0.062+0.023
0.094+0.056
0.325::0.213
0.037-£0.025
0.082+0.021
291.3+48.6
126.2+69.3

24374979 223.9:+69.5
5854254 5.76+2.34
78.5440.1 64.6+41.2

156.5+46.5 134.6£96.2
1.02+0.53 0.912+0.654

0.065+0.026 0.0740.034

0.116£0.053  0.1044:0.034

0.336:+0.142  0.324::0.271
0.035+0.021  0.0410.019
0.072+0.019  0.0590.020
272.1+479 264.8+54.2
113.4+£64.5 112.4+68.4

"Significantly different from infertility group Il and I in seminal plasma.

Table 7. Comparison between sperm motility and metal components in blood and seminal plasma

Blood plasma

Seminal plasma

motility>50% motility<50% motility<50% motility>50%
Na pg/ml 33181527 3259.9+68.2 281.44-50.6 285.4+60.4
K pg/mt 148.0+24.6 155.8+285 119.4+572 9241476
Ca pg/ml 955+17.5 95.1+23.1 265.4+£72.57 223.8+68.9
Mg ug/mi 20.1x+1.67 21.5+2.15 94.61:47.6 81.21+58.6
Fe ng/ml 4.5341.67 4.7242.36 6.12+2.74 5954215
Zn pg/ml 1.67:4+0.48 1.44£0.27 157.8:£50.5 141.4+46.5
Cu pg/ml 0.878+0.487 1.061+0.632 1.2404-0.476" 0.675+£0.246
Mn pg/ml 0.075£0.036 0.061+0.039 0.10240.042" 0.068+0.016
Se ug/ml 0.089+0.027 0.092+0.032 0.064 +0.026 0.075+0.046
Cr ng/ml 0.064+0.028 0.081+0.046 0.3304+0.124 0.326£0.167
Pb pg/mi 0.024+£0.017 0.020£0.014 0.035£0.018" 0.017+£0.017
Cd pg/ml 0.026 +0.007 0.02940.012 0.07740.018" 0.038+0.012

*Significantly different from the infertile patients with sperm motility>50% in seminal plasma.
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Table 8. Comparison of the concentrations of metal components in bloodseminal plasma of between

infertility group III and vasectomy group

Blood plasma

Seminal plasma

Infertility group Vasectomy Infertility group Vasectomy
1l group i1 group

Ca pg/ml 92.5+6.1 95.6£6.7 223.9:£69.5 236.4165.6

Fe pg/ml 1.85+0.84 4.14+1.79 5.76+2.34 545+2.47

Mg pg/ml 222412 214+£408 64.6+412 856349

Zn pg/mi 5.844+1.89 1.47+0.54 134.6::96.2 138.7 +42.6
Cu pg/ml 1.04+0.62 0.943+0.612 0.91240.654 0.7121+0.642
Se pg/ml 0.087+0.066 0.089+0.027 0.074+0.034 0.084+0.016
Mn pgfml 0.062:+0.047 0.06910.039 0.104:+0.034" 0.0484:0.014
Cr pg/ml 0.07610.0423 0.059+0.033 0.32440.271 0.336:0.102
Pb pg/mi 0.0241.0.015 0.02740.021 0.041+0.0197 0.018+£0.021
S cd pg/mi 0.023:£0.014 0.0194:0.009 0.059+0.020" 0.0374:0.019

Na pg/ml 3266.91-96.6 3158.8£50.6 264.8+54.2 278.7+41.2

K upg/ml 156.4+27.4 149.4+18.4 112.4+68.4 98.6+64.1

*Significantly different from concentration of seminal plasma in vasectomy group.

o1&}, 9.9 ng/ml o] 4H) Abo]ell #-2) st Alol st Y
. a2y 3 FSHY prolactini] 7} 814 44l
o 4] Cu, Mn, Cd 2 Pbo] Aol 8} =3
on, ol F CdE Aty 5T Fo3tA ¥
%o 0 (p<0.05), Mg, Ser= 23|18 A = E
o1, ol F Mg? #9AE EHTHp<0.05,
Table 9).

]

al

dEC] A vAE SH/EE AH 9
71 & FASHA FEol e o) A
ﬁee radicale] A x}e] M) ze}l 27 of 7aksl,
WA Ay, G40 v, Yt o
Bl olFolt. v A7 H e
GAd B XA scavenger7t AAEo] F
o]l &3} free radical®] E2+8-& oA sAY HA
A7) 2] g, scavenger®} free radical Abo]o] F&o
Hola AL A o] &Ayo] Syl Zo g Ay
Zrg o
AAN A, 8, & 5ol EAste 54

oX,
rlllo Jz TE. Flm UU

HUoZ'Lr

#

B
.

—

_75-

& Bax, ZF7# e Y
e de, dAE R Fg 7EAr
Th(Table 10). “z2jvt A Aol 1 g4
71EH e Ao vidEo] YA & ‘7§°]
(Mawhinney & Tarry, 1991). #3349 53 &
YL AE 3 (AAS, atomic absorption spectrometry)
9@ HhALEl B4 (ICP-MS, inductively coupled
plasma-source mass spectrometry)e] E3| o] &5
o, A58 d7oA Mg, Cr, Mn, Fe, Cu, Zn,
Se, Cd ¥ Pb-& YAFEHY S, Na, K & Ca-.—_— ion
selective electrode’ 2 o] &3l F&EH5 L5 =3
ettt A45e ATl 49 849 26
5 Coffey(1992)8] A& 7 v] 1 8te] Casl Fe

T
ox PN =
N =
I G

Ly
0}& i
ooz X2 L

r\o
rU

B e B Ind Be A8 Bgoy, veA
FE5E FAE X2 el A de 55
¥EE Umeyama S5(1986)) 447 ¥ msho]

Fe, Cu, Cr, Mn, Cd7} & % &, Se @ Pbi= @&
A2 22l Ca, Zn P Mge FAMAE Blen,
Abou-Shakra 5(1989)2] AAI}E Crg A AT
A Ca, Zn, Mg, Fe, Cu, Mn ¥ Pb 5°] A A}
59 ApelA ¥ AF VERAUTH
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Table 10. The concentrations of metal components in other literatures

Blood plasma

Seminal plasma

Coffey Author Umeyama Abou-Shakra Author

(1986) (1996) (1986) (1989) (1996)
Ca pg/ml 50-80 935+72 245+£79 16744 233.6+£69.5
Zn pg/ml 4-20 1.66£0.49 124 454 105:4:43 136.4:+45.6
Mg pg/ml 10-50 202408 789+333 54.4+33.6 83.2434.7
Fe pg/ml 0-3 4534158 0.291+0.073 0.19+0.07 5454227
Cu pg/mi 0-3 0.873 £0.505 0.034+0.007 0.17£0.06 0.684+0.512
Cr pg/ml - 0.062+0.036 0.1154+0.198 0324017 0.326£0.120
Se pg/ml 0.05-0.2 0.089+0.027 0.3104£0.301 - 0.0820.024
Mn pg/ml 0.01-0.05 0.0754:0.035 0.007+0.006 0.017 :0.006 0.051£0.018
Cd pg/ml 0.002-0.05 0.019 +0.009 0.005 +0.006 - 0.041:4+0.026
Pb pg/ml 0.1-10 0.024+£0.018 0.2554+0.123 0.008£0.011 0.019+£0.015
Na pg/ml 3103.7-3333.6  3168.1:+43.7 - - 280.6:+:40.1
K ug/ml 136.9-215.1 1156.1+133 - - 95.61+63.1
Nae 34 @5 Fx7} 136-146 mEg/Lol™, & FojEtA Fadte FEd AT EdEd)e

A AY71He A o ‘-.,J”L Fagelx AL

doll Hrh o9 Qe ANEFR &Y 5 vt

FEATIE 71T E 3

T Ae® diA U A

Ada nghle] Fagse dA, Fag

o7 FAA7} o5 AAEEE F
HiE g 7id N

Na pumpo]] €3] 4=%-o]
Solol ALEQLE ol2|d Na pumpo] ojs] ®X
AEHt frAbee

oA A8 3

A7t AR %
Eo A7olA B

EhiA] @rgkek. el g o ol

8 27}

Nao} Z-&goh. A=) w27t
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Ue 2dE
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FobX WA L9 vl 3o) thete) 4
224 Wt Az
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o
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olstA %k

HZ AR o2

T7H EYRANA Y Nav ke BE o

3550,

W AHH Nap o] §4 &
FE )% 3%

7l AL

Mg Zn3t G4 d4 -‘?—

7F =

Lindholmer, 1972), &2 ¥4

JEL RS REES BENE R
A g5y w
i

HEE

FEAAR R 23R Sl © v} (Eliasson &
GAl ZnRrh

(Papadimas et al, 1983). AAE ] ATl A Mg
el ZRAA AMFARY a8n Fx
FEA ] WA TAA HY dELET F
g e TER Y AL =2 2 A
29 EEAA T BA d5-& el

Ke 24 GEFE} 3545 mByLolol, ¥l
Al K% & 47 mMe 25 mME &91-& o 25
mMel| A} A xhe] AR EFAH 0] FoshA o,
g 2pe} A A uk-g-Fo] ol A A Kol & =]
TR | ézﬂ' #A 7 2dch(Roblero et al,
1990). K %= A Zd o= Na, Ca® Znol] o]
MAZ 5L TR SFHN Y, 3 v
9 o 235 AAFA o, BT Fodd
zhol & veptA] gkgith

Cal FAL AANEo Fa3 JIE 3
Cao] HdtAl 7t A A4S EF54E S
gle] FAaAAe Aog g3 Ak (Pandy et al,
1983; Umeyama et al, 1986; Shimizu er al, 1993).
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% 2490E 2% 23715 2 349 7% o
S 14 F Ao AREY AFAN Cre
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FHE MnZE ddd AEA AR daEa
T} 9= A] vl ekr] g

Fed A LEZRAH FAd gloiM e g8 9
Fafolth. AREL AFoA Fer 3
ANe 7V B8 5Ee SF5% o)RA FHY
WellA e ofdof] olo] FHAR & FER &
Asdom AA W] EA 3 vl FF o)t
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