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The main functions and effects of zinc deficiency in the male reproductive system *

Function Deficiency Conclusion
Acrosin activity Hypogonadism Enhancing sperm mobility through ATP system and
Acrosome reaction Gonadal dy=funchion phospholipad
Testosterone synthesis Shrinkape of seminiferons Reduction mn the incidence of anti-sperm antibodies
Testicular development Failure in spermatogenesis Improvement m sperm quality and sperm mofility
Testicular stercidogenesis Decrease Testicular weight Fertihizahon capacity
Sperm chromatin stabilization Arrest of teshis development
Nuclear chromatin condensation Retarded genital development

Oxygen consumption of spermatozoa
Manufacture 5o-DHT ™ from testosterone
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Tobacco

Conclusion(s) Samplie References
capacity
Smokers had lower sperm mictility and a 1641F Close et 3/.7°, 1990
sreater percentage of oval spermatozoa
Smokers had reduced sperrm motility and 169IF Moskova and Popov??, 1993 '
higher changes in sperm morphology
Smoking affects sperm density and S18IF Chia et a/.%', 1994

sperm morphology, especially the
head-piece

1996 MHughes EG, et al.Dreviewiw X Cld mrholoEiCaly normal permatozoa  ZENS T o T EeS
2 15@XH 2 15mX T\ EEREAFT R (CEER L el
4 5> 4 S Tchemical pregnancy & AEESR (CRIEIR L SR L R g, S | TUReSaRE S

reduced linearity of sperm motion,
and more “round-headed”™ sperm

Smokers resulted in a significant Z20s Zavos ef 2/.%%, 1993
reduction in sperm viability and ZONS
longevity
\ Sperm density and sperm forward 110s Zhang et 2/.°°, 2000
progress were lower in smokers I1I91NS
Smokers had significantly more a478S, IF Trummer et 3/.7°, 2002
round cells in their ejaculates 10OS9SES, IF
\ } s Y 4 E \ and the percentage of ejaculates S17NS, IF
LN — with =1 <10%/ml leukocytes was
higher in smokers
l E Cigarette smoking was associated S55S Kanzle ef @/.5', 2003
with a significant decrease in 1131INS

sperm density, total sperm count

\ ,E \ — E and number of motile sperm
I Cigarette smoking tended to reduce 367S Pasqualotto ef =2/.7°, 2004
'."‘ semen volume 522NS

Tobacco smoking can reduce sperm 25422 Ramlau-Hansen ef a/.5Z, 2007
concentration and percentage
motile sperm

Heavy smoking is a inducing factor 100s Gaur et a/.%3, 2007
140 - of teratozoospermia T OONS
M Mikd Gfﬂw1ﬂ'1n:| Smokers had low semen quality as8ss Colagar ef a/.5*, 2007
before and after swim-up S3INS
120 Maoderate Group (n=264) compared with none-smokers
Smokers had significant lower sperm 61S Kumosani ef a/.°%, 2008
M Severs GTO'-'NI‘I-WTI' motility vs. nonsmokers O8NS
Smoking has detrimental effects on s0S Taha et a/.==, 2012
100 —100 sperm motility, viability., and it is SONS

directly correlated with cigarette
guantity and smoking duration

il No statistically significant effect of 150sS Vogt et =2/.77, 1986
=1 80k @ smoking habits on sperm density, 37ES
E a a motility. and morphologic features S52NS
-.-5 w =f @ was detected
— 2 No difference was found in sperm motility 219S, HF Dikshit et 2/.%%, 19837
» B0+ Lj | -|- g and morphology between smokers and 288NS, HF
[} none-smokers in hypofertile male
There was no significant association EISS IE Dunphy ef =2/.55, 1991
between smoking and any semen 195NS, IF
40 * parameter
.t No statistically significant effect 186S, IF Osser ef =2/.77, 1992
of cigarette smoking on sperm 164NS, IF
density, motility or morphologic
20 features of sperm was detected
Semen volume, and sperm density, 18S, IF Mak ef =/.%3, 2000
motility, and morphology were not S9ONS, IF

significantly different between the
tTwo groups of infertile men

Spel'l'n Count Mcltllll.":" Mnm \I'Iﬂb‘lfy' No significant difference in SIS, IF Sepaniak ef a/.5°, 2006
] . - conventional parameters between S57NS, IF
l:'ll]."ITIL]- [“&-:I 1%} ] smokers and nonsmokers 31

S: smokers;: NS: none-smokers: IF: infertility: HF: hypofertility



Caffeine
2554 NDFT > ~N—TIANDHIT 114> E0—SOERE E/E/R/ S A—SFDRHE

5 Vol mi Sperm Concentratbon, Total Sperm Count, Motile S a Morphologically

Caffeine and No. of millimi mill Normal Forms, %
co onsam " Modian ZMTH  pegian P TSN pogian BT egian P T pegian 250 T
Daily caffeine

mlw.mhn"r

mig
0-100 1,164 32 2343 46 2280 146 65257 i 57-74 65  3.3-85

101-200 521 32 24-44 42 20-78 133 62-242 67 58-74 7.0 4395
201800 B57 32 2444 a7 23 f4 149  70-260 B 57-74 65 35495

=800 63 30  21-4.1 41 2664 133 68192 B 57-72 55 3393
Weekly cola

nn.ufﬂ.ﬁt-fn'

bottles - -

0 379 33 2445 |s0® | 2589 171" | 75295 66 57-73 [ B0F| 5.0-105

17 1,759 3.2 2342 45" 22-80 143" | 65-254 67 5574 60°| 3595
814 262 31 2441 470 2376 138 | 71-241 69 5876 60" | 3590

=14 93 30 2240 |35° 17-66 102" | 42-197 i 5873 | 7.0°| 5.0-100

% Sperm morphology was assessed for 284 men consuming =1 bottle (0.5 L) of cola per day, 97 men with no weekly cola intake, and 98 men
consuming less than 1 bottle (0.5 L) of cola per week using sirict criteria.

b Significant according to the Kruskal-Wallis test. ‘ . . 2
HITAIBRHBZVERFRE - 85 FH - EEREBIEFENETITD



Alcohol

® BHEXD AL, FBFIMET I D, BB (IRIFRIRL

Ricci E, at al. Reprod Biomed Online 2016; 34: 38-47
® 5 FEE7ILI—)UVEREEDERE (R EiHER)

Braga DPDAF, et al. Fertil Steril. 2012; 97: 53-59
® /)L 1—)LERA EABFHICEFRIR

Olsen J, et al. Alkohol Clin Exp Res; 1977: 21: 206-212

Median (25-75 percentiles) of unadjusted semen variables and serum reproductive hormones among young men (group A) and fertile men (group B) from the European Union and USA (total 11 = 8344) according to alcohol intake in the week prior to the visit.

Alcohol intake the week prior to the visit (units/week) Semen variables Reproductive hormones

Semen volume (ml) Sperm concentrakiou (million/ml) Total sperm count (million) Motile sperm (%) Morphologically normal forms {%);l FSH (IU/M) LH (IUT) Testosterone (nmol/l) SHBG (nmol/1) Free testosterone (pmol/T)

Inhibin B (pg/ml)

Group A (N =6472)

0 (V=1133) 3.0(2.2-4.1) 48 (23-84) 143 (63-263) 68 (59-76) 7.0 (4.0-11.0) 2020042 36746 212°172-261) 30°2330)  2mP @23-331)
1-10 (V' = 2467) 3.0 (2.2-4.1) 47 (23-83) 141 (62-256) 69 (61-76) 7.0 (4.0-11.0) 28%(10-41) 3602847 2222179268 30 2338) 236" (235-346)
11-20 (V = 1635) 3.2(2.3-4.3) 46 (23-80) 141 (65-252) 69 (59-76) 6.5 (3.5-10.0) 27°(1.94.0) 3.628-47 2270 (184-28.0) 2092037y 208P (245-359)
20 (N = 1237) 3.2(2.3-43) 46 (23-83) 146 (65-264) 68 (59-75) 7.0 (3.5-10.5) 271838 3602847 23.1°101278) 2235 3uPassoan

Group B (V= 1872)

0 (V= 560) 3.5(2.5-4.8) 64 (36-101) 220 (118-365) 59 (52-66) 9.7 (6.1-14.0) 332345 3502745 187°(14323.9) 28 (20-37) 230% (191-295)
1-10 (V= 883) 3.7(2.6-4.8) 69 (41-112) 248 (136-421) 60° (53-69) 9.7 (6.5-14.0) 31(22-43) 342744 201°(15924.1) 30 (23-39) 247" (205-295)
11-20 (W = 261) 3.6 (2.6-5.0) 75 (42-116) 250 (139-400) 63° (55-71) 9.7 (5.8-12.9) 31(23-45) 362747 2030 (16.5-24 4) 29 (22-38) 259 (212-312)
=20 (N = 168) 3.5(2.5-4.7) 70 (44-113) 262 (143-408) 647 (55-73) 9.7 (6.1-14.3) 32(22-44) 362947 203°(164-254) 30 (22-37) 2647 (226-314)

190 (148-244)
199 (154-256)
197 (150-251)

200 (151-252)

1957 (148-248)
210" (164-268)
214 (155-271)

2000 (148-258)

*Morphology counted by Strict criteria among 1872 fertile men and 5089 young men from the general population.
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« CoQ10
Ahmadi S, et al. J Assist Reoprod Genet. 2017; 34: 599-605
—_ ~ S WAWE —_— o ~Nw ® —_— e L S\ ®
« IS ABEMEIR TR (EO0 /2 /=)L - JZ)\>x2 /=)L)
Stanislavov R, et al. Ninerva Urol Nefrol. 2014; 66: 217-223
Kobori Y, et al. Arch Ital Urol Androl 2015; 87: 190-193

« FRIFHLF

Vahidinia A, et al. J Diet Suppl. 2017; 14: 252-263

Combhaire FH, et al. Asian j Androl. 1005; 7: 257-262

« ZOMDHTT I A
Saffron - Z—>=> - LOJLZ=F> - dhin - < /I




Co0Q10

Pregnancy rate: :
Lafuente R, et al J Assist Reprod Genet 30: 1147-1156, 2013
Q10 Placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Balercia 2009 6 30 3 30 100.0% 2.00 [0.55, 7.27] _._
Nadjarzadeh 2011 0 30 0 30 Not estimable
Safarinejad 2009 0 106 0 106 Not estimable
Total (95% Cl) 166 166 100.0%  2.00 [0.55, 7.27] <
Total events 6 3
l L L 1

Heterogeneity: Not applicable v ’ v v

v ¥ ok 0.005 0.1 1 10 200

Test for overall effect: Z = 1.05 (P = 0.29) Placekbio Coenzyme Q10

CoQ10 levels in seminal plasma (ng/ml):

Q10 Placebo Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Balercia 2009 99.39 31.51 30 56.56 14.48 30 6.3% 42.83 [30.42, 55.24])
Safarinejad 2009 884 126 106 384 112 106 93.7% 50.00 [46.79, 53.21] .
Total (95% CI) 136 136 100.0% 49.55 [46.44, 52.66) .
Heterogeneity: Chi2 = 1.20, df = 1 (P = 0.27); 2 = 17% _;0 _255 : 2*5 5*0

Test for overall effect: Z = 31.26 (P < 0.00001)

CoQ1OiaEREF MM IR/ O I

Placebo Coenzyme Q10 <
35 \



Effects of psychological stress on semen parameters: clinical studies

Abu-Musa 2007 |22 10,000 semen

samples

Lebanon

Stress due to examinations or other stressful life events

Hyollund 2004 [34] 418 men

Eszskiocak 2005 [23] 34 students

Zorn 2008 [32] 1076 infertile men

Gollenberg 2010 [12] 744 fertile men

MNordkap L 2016 [30] 1215 yvoung men

Occupational stress

Hjollund 2004 [34] 399 men

Janevic T 2014 [33] 327 infertile men

Stress due to mfertility
Pook 2005 [31] 120 infertile men

Vellam 2013 [28] 94 male
IVF-patients / 85

controls

Bhongade 2014 [27] 70 infertile men

Denmark

Turkevy

Slovenia

usA

Denmark

Denmark

Poland

Germany

Italy

India

War

Self rated stress
TUmiversity
examinations

Life events

Life events

self-reported stress

Work-related

Work-related
Selfrated stress

Self-rated stress

Self-rated stress

Self rated stress

Stress

1Sperm conc [Morphology —Volume,

motility

—Sperm conc, semen volume, total count, morphology, motility

I Motility, sperm conc, morphology—

Semen volume

Sperm conc, motility, morphology

|Sperm conc, total count

—Morphology, motility

| sperm count motility and morphology T FSH—

—Sperm conc, volume, total count, morphology

Morphology

1 Sperm conc

I Motility, sperm conc_total count,

volume

lSperm conc, motility, morphology

Unadjusted

Age, smoking, alcohol, caffeine,
reproductive disorders, BMWI,

Unadjusted

Apge, smoking, abstinence time,
cryptorchidism, varicocele
Center, age, race, education,
fever, abstinence time

Age reproductive

disorders, alcohol,

BMI, caffeine, cannabis, stress

Age, reproductive
disorders, alcohol,

BMI, caffeine

Apge, reproductive diseases,
alcohol, BMI, smoking,
duration of mfertility

Unadjusted
Unadjusted (but excluded

men with diseases)

Apge, abstinence time

Cross- sectional

Longitudinal

Longitudinal

Cross-sectional

Cross-sectional

Cross- sectional

Cross-sectional

Cross-sectional

Longitudinal

Cross- sectional

Cross- sectional

A MUV ARIBE—HBBRIRBEFIRICEREEZBI S

Ilacqua A, et al. Reprod Niol Endocrinl. 2018; 16: f’iS
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Ik e TS B HoJth
mRE [EE 3,B 0 B 3B £64 B
A B
300.0 -
100.0-
250.0 - 90.0 -
80.0 -
200.0 A 70.0
60.0 -
1s0o04 | |. L % 50.0-
40.0
100.0 - I |
l 30.0- =
50.0 - ikl
10.0
0.0 st 3 H 0‘0 sass
BTEE AT IFEHR
(10° cells/ml) count (10° cells)

* OO HEHRI S EE LU THE(p<0.001)

Local Cool i ngmﬁg,ri Garolla A, et al. Hum Reprod. 2013; 28: 877-?7857365(‘?{



EH) /T

TU—k HIXRTEFHILUCOVDA EFURWLA o value
A -k
FEFEX100A 158 179 135 <0.001
== 2.5 4.7 2.6 <0.001
IEF)ER 24.3 67.6 41.6 <0.001
IE RT3 18.3 33.5 26.2 <0.001
BEreEE 64.4 38.6 50.9 <0.001
TP ZRE A
(RLU) 731 172 328 <0.001
i 4| A 1.3 2.9 1 <0.001

Hajizadeh Meleki B, et a. Andrology 2013; 1: 607-614

EEIMEE IR RIRBCRW\WEEZEI D
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BHAEH - RO+
BV

72

TBIRDNE
d>Ea1—5—imxk
SmERIR
TEDANLX (BE)
TEDARLX (BE)
> J N5

M2 e

BMI (SE54#)

fakimiRiR & SSTEARIT

NEE M XTERAE
(BEANEIEZRZZ U, & (125 AMAIICEOHE UIzEH)
EANESHTRSMND/N—F n=267 (%)
FT—(CEEDE\YIEZER)
n=255 (%)
31 (12.2) 9 (3.4)
19 (7.5) 10 (3.7)
18 (7.1) 3(1.1)
23 (9) 3(1.1)
81 (31.8) 14 (5.2)
25 (9.8) 13 (4.9)
118 (46.3) 46 (17.2)
57 (22.4) 27 (10.1)
21 (8.2) 7 (2.6)
158 (62) 96 (36)
27.8 26.8

Int. J Occup. Med. Envir. Health. 23: 331-338, 2010)Z&Z&

P<0.05
P>0.05
P<0.05
P>0.05
P<0.01
P>0.05
P<0.01
P<0.01
P<0.05
P<0.01
P<0.01
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HIGH FAT DIET
INTAKE

7~

\

COFFEE (?)

\

J
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\

LOW PHYSICAL
ACTIVITY
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SEHDRSE
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EE TR EE

STRESS

HIGH RED MEAT
PROCESSED INTAKE

\ LOW FRUITS AND
VEGETABLES
/ INTAKE
S OXYDATIVE

Q \_ HIGH

TEMPERATURE

SPERM DNA
DAMAGE
NUMBER, MOTILITY
MORPHOLOGY IMPAIRMENT

L

MALE INFERTILITY
40

Ilacqua A, et al. Reprod Niol Endocrinl. 2018; 16: 115
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4.5

3.5

2.5

1.5

0.5

YR E7IRE & ORP & DFI (HlTEIiEDZE{L)

ORP(mV)
<
P<0.001 DFHE P<0.001
J7.11 I
19.14
13.54
Control (n=72) Varico (n=108) Post operatio xTHR DFIffT Al DFI61 A

FHES. 2019F4IEEF=

745 1 FE R R B BB DITIRR

ORPAMli#&IEREILL/=EE > ORPOIMIHRIERIL LN > IcEHE

DFINIEIE =L LIz8E > DFINEIESE(L Linh > =8
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RAMBEBRA & UTRFI D

FRISRIFEHES =) R =) HEEE

Mouse pup testis (6;7 day old)

.

Organ culture

Culture for 29 days -
EHABOREAZEITSND sl
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(A) Sperm Development Epigenetic Modifications (B)

Seminiferous tubule lumen RNA loading —

Spermiogenesis
Spermatids

Histone to protamine
exchange

Secondary spermatocyte
Primary spermatocyte
Blood-Testis Barrier

Spermatogonium (2n)
Sertoli Cell




Preconception paternal health&perinatal

outcome®) Bi{%

Associlation of preconception
paternal health on perinatal
outcomes: analysis of U.S.
claims data

Alex M. Kasman, M.D., M S.,2 Chiyuan A. Zhang, M.P.H.,? Shufeng Li, M.S.,? David K. Stevenson, M.D.,P i i
Ga yM Shaw, Dr.P.H..> and Michael L. Eisenberg, M.D.>< Fertil Steril 2019

(Mets DM H - COPD etc) )

L I

ikE] NICUURE]

BHRIZITRLS .. ZHDpreconception careZE X ANZTEFHMNEIK LU TLH\D.

ﬂ



4.1 Yy k
o gl




