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Study on the Relationship between Sperm DNA Fragmentation Index
and Hcy Level in Patients with Severe Spermatoqenesis
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Abstract: Objective To investigate the relationship between the homocysteine, sperm DNA fragmentation index and sperm
counts of male with severe impaired spermatogenesis. Methods From December 2015 to February 2017.56 male patients
with severe impaired spermatogenesis were enrolled in the study. The patients were divided into two groups according to the
WHO criteria: severe oligozoospermia and azoospermia group (n=25) and oligoasthenoteratozoospermia group (n= 31),
and the control group was a male with no reproductive impairment ( n=27). The sperm parameters were analyzed by using
the computer automatic semen analyzer,sperm DNA fragmentation index and serum Hcy level were detected by sperm chro-
matin diffusion method and enzyme colorimetric method. Results The median of Sperm DNA fragmentation index and ho-
mocysteine level in control groups were 33% [95%CI(29.0% ~34.4%)] and 13. 2 pmol/L [95%CI(12. 4 pmol/L.~14. 2
pmol/L) J,and in severe spermatogenesis groups in these two indicators were 21% [95% CI(19.0% ~24.0%)] and 8.9
mol/L [95% CI(8. 4 pmol/L.~9.4 pmol/L)], respectively. The results of these two items were higher than the control
group,the difference was statistically significant (+=6. 793~7. 543, P=0. 000). Sperm survival rate in normal control group
and severe spermatogenesis group was 71% [95%CI(67. 8% ~75.1%)7] and 57 %[ 95% CI(52. 3% ~58.0%) ], respective-
ly.and the difference was statistically significant ((=—8. 475, P=0.000). Sperm DNA fragmentation index was positively
correlated with serum Hcy level and sperm concentration, Passing-Bablok regression analysis was: Y=10. 705+0. 053 X,Y=
21.071+0. 286 X,and Hcy level was negatively correlated with sperm concentration, Conclusion The increase of Hey level
and sperm DNA fragmentation index may be an important cause of male with severe impaired spermatoqenesis,but the spe-
cific mechanism remains to be further studied.

Keywords: patients with severe spermatogenic dysfunction;sperm DNA f{ragmentation index; homocysteine

TERIBERKAA 80~ 100 M RIABAA  FAE . 0K R b E 508 3w A BF e 4G = A

* E&IWE R E L X EF AR (2016CX300),
EZ B AT (1983 —) , I3 AR -, F2 8 L, 3522 DA S0 IR I 0 2% 1388 1% 2% . E-mail : hehaihong@163. com.,
BIEE 8 X 5 #4211 R AR A 4 A F U, E-mail : yiwenzhou21 @aliyun. com.



84 BLACHG 960 R 2 2 35

32k 4 201747 H ] Mod Lab Med, Vol. 32,No. 4, July. 2017

AEREH ISUV EXERAT RO KALH
30% ~55% & T 5 oy W R, Bk
BTN G T R AR — DRI W R 2 I PR
BRI e AR R Y Y R B 2R
Gy HEVE 2T AE AL 5 A% T 0 Y IR 1) R TR 58 A8 A
Hofh iyt 4% R R S 2R IR R MR ™ Aok, [
Hh—BEfIF G S B, " ARG PG 55 M Y [ AL I A
2 (homocysteine, Hey) ¥ B B g & F1EH B4, [FH
A UE SRS W 1 Hey 7K 7 F 7T LAB 30K 19
e I G R A Bt g N A UL Hey A
JEE AN B RS 5 M A A SR T T

A WU R R T DNA 50405 FAS B 5
MIANE 2 WA 50 R 7 DNA 8 F 45 6 o
T 1 S WK 1 DNA 53457, 98 105 A 27 35 0 A0 53 5 4l
FHTI K5 F DNA % 48 80 (DNA {ragmentation
index, DFD HURG 70 M4 2 B 0] 8 A A G4 L (2
Je AR 28 E S R RS 1 DFT AR AR X2
BAFFE B YIA OGS, UL KRS T DFL 5085 0% B
K16 1 AF I 2 R E 2 55 R TR S 5 A OGP
ARSI, JE H 2K 1 DFT LMW Hey f94H € 1
WEFE, B AN EE UL, R, AR R B B AR D5 ™
AN RSB AR 7 DFL M iE Hey K3, LL
LA ¥ DFL, Hey 7K 50K W0k B2 22 [a] 1) G 156 e AF

5

1 MBl5AF®

.1 #Fsxh % 2015 4F 12 H ~2017 4F 2 H i1
B, #% WHO 5 & #E 17 br e, W S m 7 BERE R
2RI B B 38t 4% A2 58 L W6 JR AN BT T2 B RS bR A
Yy AWE5E 3L 56 1, o A . S E TG KT
FELH (SOM 2H) (<5 X 10°/ml, n= 25, 4E % 30+
7.1 ) MR TIEH (OAT 4H)[(5~20) X 10%/
ml, n=31.4E % 31+7.7 %) ], IE% %4 (NM
)R ToE B R A 5ESE 27 B, AR 29+ 6.1
&, A 35 PR 28 48 7 B ARG B A T B 1 A 1A
Qe fa i St Y Jefafk AZF 248 , N R
16 7 S 2 RN IR BRI 2 DL R PR R ORs
ko B SE) WHEBR TE AR R MR AN, A
WF 5 B X G2 4 F R

L2 R Ae s RE % IRIN-% e HAMIL-
TON THORNE IVOS Il B F i B ML 4 [ sh K
WA BT AL CCSA) S i %6 i 1 B FE 41, & IG Cobas
8000 4= [ h A4 Ak i /K £k, Hey A FH % 1R 52 it
& K HERME BASO Diff-Quik 328 FIE & 241
Y R & IR B A W R A BR A R AR
FRE T DNA 6 J 48 BOR: il ik 7 £ .

1.3 7k BD HZS R 6 R I R AR IV, FF
HAREER .3 500 r/min &0 10 min, 43 &5 1L 7 . &

& Cobas 8000 H 3l A& b 9t 7K £k 2 1f 7 Hey 7K
o, IR F VLA Hey 2% X AlA 4.5~
13. 6 pmol/ L, dit )Y AL ] A K 25 B A8 S RO
it A%, SRR, ZoR B H N 2~7 K2 H
2% [ 08 % /R0 HAMILTON THORNE IVOSII %I
M AL B S W AT A CCSAD K A + e
BE KT 806 M FAAAE RS H  # WHO #if#
1) Kruger bpif 3K H Diff-Quik 4 {0 3 46 ks 7
Wi % iz RS 1 4l ¥ 157k (sperm chromatin
dispersion, SCD) £; Ml 45 + DFI, IE % 2 % 5 [ <<
25%,
1.4 zat s obr KA EK T 280 Hey /K-l
¥ T DFI % ¥ 7 tr % J§ Mann-Whitney =
Kruskall Wallis f3E 2 80k 5 . B8 19 46 5C 1% 2
Bk H] Passing-Bablok £ [m] 5 43 #7 . X A £F &
Passing-Bablok Z& 1 [5] 15 43 B 4 2R FH 05 261
a3 Hr, P<<0. 05 Jy 22 7 A giat2x & L A 5
SR A Medcale G340 #r (12. 0 A
2 &
2.1 Bz e F A4 45T DFL 4= Hey K -F
FeAE PG DK FRE 4 (SOM 4D Al 55 8 1 I
HCOAT ) Z 8] (RS F 216 % (54. 1% £10. 3%
vs 55.4% +8.0%,t=0.532, P=0.597 D, ¥ T
DFI1(33.4% +9.4% vs 32.1% +£7.1%., 1= —
0.590, P=0.557 9) #1 Hecy /K ¥ (13.7 £ 2.8
pmol/L vs 13.04+ 2.0 pmol/L,t=—0.968, P=
0.335 D, ZFWILFKIT¥EX., HTH FHFHE
Z DFI fil Hey /KSEAE SOM 41 OAT Z A %A
26 5. PO A BCHE G OO S ™ R ORS BEAG A R E
(SOM& OTA @), I 5 1E % XF Bé 4l A7 o A7 5 e
Ay AT 6 R ZH B RS 7 DFT Il Hey /KSF (19
B 9 A 33% [95% C1(29. 0% ~ 34.4%) ] F
13. 2 pmol/L[95%CI(12. 4 pmol/L.~14. 2 pmol/
L) ], i 78 7™ 5 A K B A 20 H X 9 A 38 A5 o ok
21%[95% C1(19.0% ~24.0%) ] M1 8.9 pmol/L
[95% CI(8. 4 pmol/L~9.4 pmol/L) 7, iX ¥ 4> I
T FR) 6 00 455 B oF B2 (20, 7% +5.4%,9. 5442, 4
pmol /L) ¥ & T HANERGA, Z R A RITFE
X (t=6.793~7.543, P=0.000), i 171k L™
ARG [ A 2H A0 OE H 6 IR 2 4 0 R 57 %695 % CI
(52.3% ~58.0%)]F 71% [95% CI (67.8% ~
51 L ERARITFE X (1= —8.475, P=
0.000),
2.2 #F DFF.Hcy K- fo bk F 0 E A8 £ B 5 HF
% H Passing-Bablok [F15 43 #7 ¥4 7 DFI 5%5 7
W2 Z 8], M E Hey 5451 DFI Z A B9 4 5C M, [0
HT R4 9 R Y=21.071+0. 286X, Y =10. 705



AR ER2E 328 H4aW 201747 A

J Mod Lab Med, Vol. 32,No. 4, July. 2017 85

+0.053X, W4T K 8 x, 8 F DFI 58 Tk
B M Hey K B2 IEMSC, M Hey KFES5HKF
R BE B BUE 23 M AS 54 Passing-Bablok B3 4347,

HOR RS MBI BT, & B Hey 7K 805 , A
5 R ) AL P A S A L LR 1

R 250F = 25 = 70F
- 2 260
200+ o 20 E

— 50

— 150 15k L

N B 15[ E-40
ﬂ -% .l'-_ "é

M- 100 3 10 3%

= L T 20

50(- 3 - F
gy ’ 10
(1] =1 fi]=" (1)1

0 50 100 150 200 250 0 50

T e BE (108 /ml)

WA

1IU 2IO 3I() 4IO .’;0 6I0 ?ID
¥ FOFI (%)

150 200 250 0
(108 /ml)

A ST DFT 54 9 B2 2 0] [0 U1 5357 P15 B: Hoy 7K P FIRE 79 JBE 22 1 B #3481 5 C« Hey /RSP RIS T DFT 22 I 9 [l 9 37 [
1 #5F DNA B R 158 Hey K FMIEFRE LB

3 itie FECEREAREERNSHARRZ —,
S HH B 22 TR 10 2 0 IOk 22 e A3l i S 22 v ) 7= )
AR B AN SN ER 00 A G (82 A I R AR ok A
PR R A AT, 2551 Hey HERR, DT 5 208 5
U e 2 I E » F 1 X LA = A — RAH E R
M) o 0 484 o i A5 3% 9 R A 48 4 Bl o ) XU
A HE G RN 20 % 2 R R (5 mg/ KD 26
JA NG TFWPBESE TR T 74 % X R W, o RR / [A]
B BRI 7E U PR AE T Y & A v T RE A
YEH .

M2 547 DNA e 5BE. mk T
DFI J& 2 WK 7 DNA 32 41 (0 B 32 48 b . F 58 3%
B KS T DNA #if &% HARAEF B A H A
WIS R A fsEm, It S 2 kRS A L, HE
AARE BB ILW I F T @t A& AN
Ji PR ) 7 ARG B A AR A R I Hey KO 2 &
S TR T DFL, DL KB AT 22 1] 2 75 A7 76 A o6 4
= MO S B . AR R IE S R RS T AR R
¥+ DFI f1 Hey KF#HE™E . DM FIiEH
(SOM 4H) FggHE FHREA (OAT 4) Z 7] i, 2 5+
TG B . EE AR R HE (SOM 4 1
OAT 4D 5 1E 5 X B 47 op A7 B B o0 B 6
TE 15 R ARG F DFL WA I H 1) 45 576 5 BOCEE
HH 0 1™ T ARG AR B 1 Hey /K SF-W00AH &2
ULIAHS T DFIL IML3E Hey /KSF AR F iR E X =%
ZfFE—E R R, HME XK T DFL AR T ik
& Z ]34T Passing-Bablok [ 54 #7 (K 1A) . &
BAEF DF1 FUAS 1 vk B 52 1E A1 O, Ui RS 1 B9
DNA 5475 4 K, 1 e B IR, 5 90 25050 0
FIBFSE 45 5 — 30, I35 Hey 7K FUORE F ik 22 22 ]
Y B8 AN 16 5 3£ 4T Passing-Bablok [ 3438, #R
FHE S MRS Hr (- 1B) L 45 1 iR R 1 ik
FAE . Hey 7K # . 5 3 — g 2500 A9 F 58 —
., NTH#E—HWH Hey AU T DFIJ& 5 47 76 41

Kt AR 2% Hey FUK + DFI 247 A0 G 5% (]

10, Buffi WoR % Hey MZ218 J1 5 . K T DFI i

BT RO R R B B RS - DFT A9 242 X i

i Hey /K8 80U 0 B H b i LR, 7T RE

T Hey 5t 040 W 6 09 15 4 52 21040 8 6 A=

Bk 2 09 1% 7 & (reactive oxygen species, ROS)

TE T3 PERS JE b AR B /9 ROS. AT 51 58 1 19

i3y, AR AE TR RN KRG O 45 &L T e TR EE 1

ROS A &2 52 Wi 21 KG T 40 M, DL S 4 Mg N & (R

L AR S i WK & 2B s T AR

WG T DNA 47 %4 B BLH 2 —  ROS #97™

M T B A ALY B BRE T . R T DNA 32 2

ROS ¥ i, 1 TR FHY DNA A RBERE A

PR, S BOK ¥ DNA B S 00 , (ER 2 Uik

T DNA 5 F0 7 % A2 98> L S 75 A Hey T

FEHY ROS T B L % U AH G, 105 2 i £

4 BIF 5 540 A B S s i 4 e 9
AWM I 7R AR ORE B A DS M RS - DFI

H1 Hey K-35 F1IE 8 4T B AEAE 2 5, LK F

DFI f1 Hey 7K £7 16 1IE A 56, H It . K5 7 DFI Al

Hey 7KF 7t Al B8 2 A B Tt B ™ 2 A4 R B 0 55 1

B 0 B R X BT H A] AR S M AR ORG B A

5 R B U A AR H 2 Hey KF TR 3

FOKE ¥ DFT e 28 i HL B E A R i — 20 I IE 5

S E 3k

[1] Meng Q.Ren A,Zhang L.et al. Incidence of infertility
and risk factors of impaired fecundity among newly
married couples in a Chinese population[ ] ]. Reprod
Biomed Online,2015,30(1):92-100.

[2] Wu H,Sun L, Wen Y, et al. Major spliceosome de-
fects cause male infertility and are associated with
nonobstructive azoospermia in humans[ ] ]. Proc Natl
Acad Sci USA,2016,113(15):4134-4139.

[3] Diao R.Fok KL,Chen H.,et al. Deficient human beta-
defensin 1 underlies male infertility associated with

poor sperm motility and genital tract infection[ J]. Sci
Transl Med,2014,6(249) :249.



86

BLACHG 960 R 2 2 35

324 AW 20174E7 H

J Mod Lab Med, Vol. 32,No. 4, July. 2017

(4]

(6]

(7]

(8]

(9]

Ebisch IM, Peters WH, Thomas CM, et al. Homocys-
teine, glutathione and related thiols affect fertility pa-
rameters in the (sub)fertile couple[ J]. Human Repro-
duction,2006,21(7) ;1725-1733.

Molloy AM,Brody LC,Mills JL,et al. The search for
genetic polymorphisms in the homocysteine/folate
pathway that contribute to the etiology of human neu-
ral tube defects[]]. Birth Defects Research Part A
Clinical & Molecular Teratology, 2009, 85 (4): 285-
294.

IO~ N S N N QITEANNE I [ R o S uN i &R g 4
TNRS 2 ik il 5Kk &R B R AN 38 8 K F DNA
LI A B e 2 44 75,2008, 17(6) 1 465-468.

Qiu Y, Wang SM, Zhang LLH, et al. Determination of
sperm DNA fragmentation in unexplained infertile
males and in infertile males with varicocele by sperm
chromatin dispersion test[]J]. Journal of Reproductive
Medicine,2008,17(6) : 465-468.

(7= S N (3 N ER G N =l e e
F DNA 5 5 FIAE W & S 80 A8 G v 4 A LT ]
R ,2012,21(2) :17-19.

Yang Y. Jiang H., Zhang HQ. et al. Correlation of
age,sperm DNA fragmentation with semen parame-
ters in infertile males[ ] ]. Chinese Journal of Human
Sexuality,2012,21(2) :17-19.

OB EEM. A . H ORFARE R AR T DNA
WRAREUESHE TR SEOCRNRL ] M E
BERAE 24 CH AR B2 10, 2011, 31 (4) £ 565-567 ,
570.

Sun C,Xu ZP,Shi L.et al. Research on the relation-
ship between sperm DNA fragmentation and semen
parameters of infertile men[ J]. Acta University Me-
dicinalis Nanjing(Natural Sciences) ,2011,31(4) :565-
567,570.

B A A TR AR TR 3
e e R VR P KO SR WS ORI s [T . AR
27 ,2014,23(2) :116-120.

Zhao MJ,Zhou SJ, Yuan D, et al. Seminal plasma ho-
mocysteine levels and the correlation with semen pa-
ramerers in normal young men[]]. Journal of Repro-
ductive Medicine,2014,23(2) :116-120.

[10] Wong WY, Merkus HM, Thomas CM, et al. Effects

of folic acid and zinc sulfate on male factor subfertili-

ty: a double-blind, randomized, placebo-controlled

[11]

[12]

[13]

[14]

[15]

[16]

trial[J]. Fertility &. Sterility,2002,77(3):491-498.
B 3. SRINAL ., E&G. S5 R F U6 Y iS5 K
WS HARF B F KT DNA # [T ], B by AR 58 fd B /
o 4 F 24 7. 2008,27(6) :387-389, 5 1 1.

Qiu Y.,Zhang LH,Wang 1.G,et al. Determination of
sperm DNA fragmentation in infertile males by
sperm chromatin dispersion test[J]. Journal of Inter-
Reproductive Health/Family Planning,
2008,27(6) :387-389, J5 #ffi 1.

Lin MH, Kuo-Kuang LR, Li SeeH, et al. Sperm

chromatin structure assay parameters are not related

national

to fertilization rates, embryo quality, and pregnancy
rates in in vitro fertilization and intracytoplasmic
sperm injection,but might be related to spontaneous
abortion rates[ J]. Fertility &. Sterility,2008,90(2) :
352-359.
X — W, VE AN L BRCPR % 3, S 20 RN/ B8 R TORE AR
4 L () 280 2 e A R i s B i SCLT . b AR B Rl
Z47,2008,14(12) :1112-1114.
Ge YF,Wang CH, Ouyang L.X,et al. Determination
of plasma homocysteine in oligospermia and/or as-
thenospermia patients[ J ]. National Journal of An-
drology,2008,14(12) :1112-1114.
SRAEPC, TR B AR AR IR ST TR AR X 5 P
NE BRGS0 R rs2 L], SRR 56
%2 .2016,31(1) : 44-46.
Zhang DQ,Zhang M, Li ZP,et al. Influence of semi-
nal plasma reactive oxygen species and cell factors in
infertile men with ureaplasma urealyticum infection
[JJ.J Mod Lab Med.2016.31(1) :44-46,
Amiri I.Rabiee S,Goodarzi MT, et al. Assessment of
correlation between homocysteine concen-tration in
follicular fluid and oocyte and embryo quality in
polycystic ovary syndrome patients under-going as-
sisted reproductive technology[J]. Scientific Journal
of Hamadan University of Medical Sciences,2013,19
(4):11-19.
M F.E BB TDNABMOGISEHEATHELR
(0. B B2 75 ,2011,25(12) :67-69.
Yang Y. Jiang H. The relationship between sperm
DNA damage and male infertility[J ]. Chinese Jour-
nal of Andrology,2011,25(12):67-69.

W BH3:2017-03-30 & E BHA:2017-05-17

(L3 82 1)

(7]

Cheng JJ,Li J, Liang XQ, et al. Correlation between
non high density lipoprotein cholesterol and cardiac
function in patients with coronary heart disease[ ] ].
Journal of Modern Laboratory Medicine,2016,31(3) ;
43-47.

AR A MBI, AR 0 R I [R) 2 2
ot R K- 5 A AL O R AR S LT]. BLACAS 3 12
A5 ,2016,31(5) :27-29.

Zhao J,Zuo L, Yao CL,et al. Study on the relation-

ship between serum homocysteine levels and oxidative

L8]

[9]

stress in patients with coronary heart disease[]].
Journal of Modern Laboratory Medicine,2016,31(5) ;
27-29.

Nordestgaard BG, Chapman M], Ray K, et al. Lipo-
protein(a) as a cardiovascular risk factor:current sta-
tus[J]. Eur Heart J,2010,31(23):2844-2853.

Khera AV,Cuchel M,de la Lere-Moya M, et al. Cho-
lesterol efflux capacity, high-density lipoprotein func-
tion.and atherosclerosis[J]. N Engl ] Med.2011.364
(2):127-135.

%5 B H#:2017-05-05 EE HHA:2017-06-04



