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Experimental Study on the Effect of Semen Sample Preservation on Sperm
DNA Fragmentation Index Test

HUANG Cheng, LU Bi-yu, DAI Yuan-ping, HUANG Li-shuang, YANG Jin-ling, HUANG Li-hua, CHEN
Da-yu, CAIRen, YAN Ti-zhen ( Department of Medical Genetics, Liuzhou Maternal and Child Health Hospital/
Liuzhou Key Laboratory of Birth Defect Prevention and Control / Liuzhou Key Laboratory of Reproductive Medicine,

Guangxi Liuzhou 545001, China )

Abstract: Objective To study the effect of semen sample freshness on the results of DNA fragmentation index (DFI), and
explore how to properly preserve the samples in practical work. Methods 38 semen samples were randomly selected from the
male outpatient department of the Reproductive Center of Liuzhou Maternal and Child Health Hospital during December 2020.
Flow cyto metry (FCM ) was used to detect the DFI of sperm. After each sample was fully liquefied, it was mixed and divided
into four equal parts, and divided into four groups: group A was tested immediately, then stored at room temperature, and tested
again every two hours for the data obtained from three groups of A1, A2 and A3. Group B was stored in a refrigerator at 2°C ~ 8
°C , and tested once every 24 hours for 3 days to obtain data from three groups: B1, B2 and B3. Group C was frozen in the
refrigerator at —20 °C , thawed and tested once a week. After the test, it was put back into the refrigerator for refreezing, and
tested for 4 weeks to obtain data from four groups of C1, C2, C3 and C4. Group D was frozen in the refrigerator at -20 °C and
thawed once after 30 days to obtain the data of group D1. The fresh sample immediate detection group (group Al) was taken as

the control group, and the DFI results of other groups were tested by paired f-test to verify the changes in the results of
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samples under different storage methods. Results The DFI of group A1 was not significantly different from that of groups A2,
C1,C2,C3,C4 and D1 [14.33(5.72 ~ 22.94 )% vs 14.68( 6.72 ~ 22.54 )%, 14.59(6.52 ~ 22.66 )%, 14.73( 6.62 ~ 22.95)%,
1491 (6.89 ~ 22.93) %, 14.96 (7.20 ~ 22.72) %, 14.65 (6.85 ~ 22.45) %], and the differences were statistically
significant ( =-0.827, -1.003, -1.483, —1.834, —1.786, -0.844, all P>0.05) . The DFI of group Al was lower than that of
groups A3, B1, B2 and B3[14.33 (5.72 ~ 22.94) % vs 16.44 (8.07 ~ 24.81) %, 20.99 (11.93 ~ 30.05) %, 20.71
(11.19 ~ 30.23) %, 23.10 (12.57 ~ 33.63) %], and the differences were statistically significant (#=-3.091, -6.172, -
5.108, -6.056, all P<0.05) . Conclusion In order to ensure the reliability of the sperm DFI test results, the semen samples

should be tested within 2h after collection. If the samples are stored at room temperature or 2 ~ 8°C for too long, the test results

will be high. If it needs to be stored for a long time, it is recommended to put the fresh samples at —20°C for frozen storage, which

can last for one month.

Keywords: sperm DNA fragmentation index; flow cytometry; sample preservation

K5 ¥ DNA 2 95 VERest AL 1 o 1% 3k 25 1 AU 24
1, VF2 WP L WIS 7 DNA #0525 00 F SRR
WG & B VUSSR T AT RS )y, I 5 B A4
ANE N LN B IR OC ., DRIz A K
“F DNA # A 2 ( DNA fragmentation index, DFI )
AL LSS S ML A0S T DNA SZ 4R, BE S
i BRRE F BR  — T ST R BR U AR TR LAY
TG I AAARR , DFT SN R T Sz OS5t A5 9 it
MIRERERE . an4 TR RS 1 DNA S8 2 1y 5 i
FiRZ, Horb 8 i ) 2k 1 e 54544 3 Hr
¥ (sperm chromatin structure analysis, SCSA ) ,
It Bkl DAe i N A iz . AR
(flow cytomtry, FCM ) J&4r 28 54 i 4L i
N R RO AR, R A SRR+ DFI
AT DATE R s ] ARSI K A -, B RI9EG(E 51
K FUEAT 2 BT 3 0 DFI, 25 50 R & e
ETE RS S0 R R SR AFAE PT R 25 e Ml s I 485
IR ZR, YRS IRREAS B A7 (] a4 vl e B0ORS T4
VBRI R a5
ZRE L PO I LAAE SE PR T AR RS 1 DELAS I (A
AR, A SLI A WAL AT i 3 X6 1
DFI K Z5 5 52 M, BRI SEPR TAE iz anul
FEREAS
1 #R5FE
L1 AR % BEPLEEEE 2020 4 12 7 I 1E) HJH
AL AR AR FE O TR T2 H W kA R T
Ao GAAFRIE: O SR LS R HERR oK K
SE B QHEBRFEAR AL A 2 R . AR 38
DFEAR (BEARIRMLEAFNS 26 ~ 524 ) o AWIRE
BEBefe P o1 ittt (SCf: BT -2018-004 )
BE IR
1.2 A& HRA ARSIl AR A TR AR
AR WERS e (U, REAAG I ] SE 5l BD FACSVia
TR A
1.3 7Z&k
1.3.1  SEErd: BT R AL IR A 51 A 4

Ay, 4y N A, B, C, D344, A 4SEIKGN,
SR G TR B IRARAE . B 2h TR 1 vk, IS AL,
A2, A3 =41EE; BAE 2 ~ 8CIKMIRAT,
B 240 KN 1 Wk, EM 3K, JE3k4S B1, B2, B3
B C AL -20°COKFER TR, AR JR AN 1 UK,
M SE R vk AR &2 R, I 4 ), L3R C1, C2,
C3, C4 VUZ%ds; D 4 E 20 CvkF R %, 30
KIGFEIRRN 1 ¥, R4% D1 2%
1.3.2 Kk, $i SCSA BErbiE T4 T 4L fa,,
BEANFEACR S0 1T 10 000 K T 1B
H5 Tt T DNA XURESS 44 58 2 HAEOE(E 5 LA 530nm
o, 1 DNA 588 F o T SRt B Brmi 447
640nm ZCAF T 2w E IEH A, RE gt SRk
T i B B EL RN R RS F DFL.
1.4 itz o4 K SPSS 23.0 Geit# b or#r,
B EEREACY BRI ZH (A1 2 ) DFI 4558 5 Hoph2l
RG2S 54 ST IO ¢ K636, BSIFREATEANR 4%
THRAF G S R AL, P<0.05 H2E A S FE X,
2 H#R
2.1 A&l RERA 5 X4 DFIKR-Fred 45
WL 1. K S REA Y BRI 4L (A1 L) 1E R
XFREAL, 5 H AL DFTAG I &5 S 017 W HL 4,
Al 4l DFI 5 A2 418 R, ZR¥Rgit»E X
(P>0.05), 5 A34lH K, ZRA5%IT¥%EX
(P<0.05) o X b o B FEA IR IR AR T
2h N RN 25 S LA R, R 4h S A I 45 SR T
., Al 415 B1, B2, B3 AL LR WAHS %
X (3 P<0.001); XFHAERBIR2 ~ 8CARE
PRERRE T DNA Z5#Fa e . A14l5 Cl, C2, C3,
C4 F1 D1 Zdiim) thds, 2R Tsit#E L (3
P>0.05) , XF Ho 45 R —20 °C oK n] i REAFE 2
Kik—H, HIAEAEEA L ) I 5 R i 45
P R )
3 itig

Hi 2 AR /N 08 A B 35 % o LA FR B 4
SIEEANAEME, KERmAmaREA



182 PRI PR e iE 4538 &

38 202345 A 1 Mod Lab Med, Vol. 38, No. 3, May 2023

(protamine, HP ) AR — A S AUOAG 7 Je (A
R , NTIAE —E AR E RS DNA 52055,
(RS 701 4% Tl AP LB PR 3 A i iR
KT B R R TR A ERS , Qe shty ol T
TE AR 11 A AR i R A AL, % T AR SE B ) DNA 58 %8
PRGN 22t il — T4 e AR A 322
TR AR, ERON TIR SRR e 4,
AREAAHTEERS T A T RE R A ik . R B
R A S 2 R i s T
®1 KR NASTAERFAXAFAMALLER
40 DFUAKFIEEE (%)
AL 1433 (572 ~ 2294)
A2 1468 (672 ~ 2254)
A3 1644 (807 ~ 2481)
Bl 20.99 (11.93 ~ 30.05)
B2 2071 (1119 ~ 30.23)
B3 2310 (1257 ~ 3363) -1171 ~ -5.84 -6.056 <0.001
Cl 1459 (652 ~ 2266)
2 1473 (662 ~ 2295)

95%CI t P

-121 ~ 051 -0.827 0414
-350 ~ -0.73 -3.091  0.004
-8.84 ~ -447 -6.172  <0.001
-8.90 ~ -3.85 -5.108  <0.001

-0.77 ~ 026  -1.003  0.323
-095 ~ 0.15 -1483  0.147

C3 1491 (6.89 ~ 2293)  -122 ~ 006 -1.834 0075
C4 1496 (720 ~ 22.72)  -134 ~ 008 -1.786  0.082
D1 14.65 (6.85 ~ 2245)  -1.07 ~ 044 -0.844 0404

TESCPRT AR, SCse s A —E REME e
TOREAS I > BIVRGIN o BRI 0 A R R — U BURS
FUMZ MR , RSB I ST
HAt A9 A=A . DFL, g IR S G mT R 23 B A — B
ISP B] PR PRGN . T S ATLRA B Z R AP AG I
URASI AT AR BEAT 238 (RAT 20 A N 25 R A AR
RECW o 30 RAT AR AT 2 2 80 °C Uk L
TR, EEBCEHRT R, XS i
FMN A BAEA R R ER L AL -20°Cokik
BS990 R VS W RS2 v Paia S % (28 N =R N U
Ao RARE T SRR T HORS 3R A e A
OISR, EEEICE -20 CURVRFF AL Rl WK 740
AR AAL M. ABETE T R AR AR ORI —20C
RATJE ROREASOR AT ISR EURS T 40, H. DFI AG;
5 o OO 250 5, B WDRS T- 2 AR DNA
SR DU URRIT W IR . 5 — SRR
DUARAT U0 B LA SR I o ORISR T DF LR I A 2
FH— vk Af —20 °CVe VR Rl SRS RREAS . [F)
It ] 25 S8 2 A SR AR AU DR R P A A A
SZITH B H R B IR AR R, AT LA
FE— 2P FE -80 “C VKAHE v VR 2 71 RE A I [
FrHEATRE

25 BT, S ORBERS - DFLATINZS S a] 554

REWREA AR RIS 2h NSRRI, FEARTE %I
By, 2~8 CHICE N )i A S A I 28 R i e, 4 T 4%
K TR RAF B PR BT BEREAS T 20 CORRIRAT
AR —

Sk

(1] EA . Y BT Bk 70 0 IRk BEOR 7 [ 5 kS

- DNA B R 45 BOr il vb i 0 0 (9], 5 B B 25 1L
H,2019,51(6):467-469.
WANG Nan. Application of chromatin diffusion
method in detection of sperm DNA fragmentation index
in patients with severe low concentration sperm[J].
Qingdao Medical Journal, 2019, 51(6): 467-469.

2] BFEZE, WA, Mk, 2. KT DFLKP X B

SRR R ) Meta 4387 [7]. th B Rl 443
2020, 34(2): 32-37.
MAO Baohong, YANG Jie, WANG Yanxia, et al.
Sperm DNA fragmentation index and recurrent
spontaneous abortion:a systematic review and meta-
analysis[J]. Chinese Journal of Andrology, 2020, 34(2):
32-37.

[3] DAHAN M H, MILLS G, KHOUDJA R, et al. Three
hour abstinence as a treatment for high sperm DNA
fragmentation: a prospective cohort study[J]. Journal of
Assisted Reproduction and Genetics, 2021, 38(1): 227-
233.

(4] #J7, Bi&t, Xk, S5 —F e s O 7
DNA 5t 7" 5 A% B A9 U XA AR 1) 2 37 S P A (0],
A SRR | 2020, 26(11): 989-995
YANG Fang, LU Jinchun, LIU Yuanyuan, et al.
Establishment and evaluation of a flow cytometry
technique reflecting the severity of human sperm DNA
damage[J]. National Journal of Andrology, 2020,
26(11): 989-995.

(5] TLHESE, B AL, AR, A5 VU ARG 2

SRS A A R R 2R T (] VL3R4l (B2
AR ), 2020, 30(1): 76-79.
SHEN Lianlian, ZHONG Yihong, XIONG Jianping,
et al. Analysis of influencing factors on experimental
conditions of flow cytometry for detection of cell
cycle[J]. Journal of Jiangsu University(Medicine
Edition), 2020, 30(1): 76-79.

(6] i, skiedd, THE 55, BGOSR ARG

/N R ILC3 BR AR [1]. PR R 2Rk,
2020, 41(23): 2835-2838.
CAO Min, ZHANG Xiaomin, WANG Peichang, et
al. The effects of fixation/permeabilization reagents
on flow cytometry detection for ILC3 frequency in
the intestine[J]. International Journal of Laboratory
Medicine, 2020, 41(23): 2835-2838.

(71 RE K TROFHAT AR 2K 4] DNA H
BAE 5T [D]. AL - ZBIEERIR |, 2020.
SONG Bing. Genome-wide DNA methylation study
on male infertility with sperm chromatin integrty
damage[D]. Hefei: Anhui Medical University, 2020.

(8] fRiRAE. WiT DNA SEREVE S HE A L AL K ik ] 5



FACK G R e s 4538 B3 202345 H T Mod Lab Med, Vol. 38, No. 3, May 2023 183
BERYAH SIS [D]. )N mE T ERFR S, 2020. WANG Xiaohan. Study on cryopreservation of human

[12]

NI Wuhua. A study of the correlation between gene
methylation diurnal variation and sperm DNA
integrity[D].Guangzhou: South Medical University,
2020.
FUARaE . SEEORB RO A Ak B il s ) A% it
JEE X KT F DNA % )5 (952 0 [D]. FBHM - I K2
2020.
BAI Jingying. Effect of abstinence days, storage time
after semen optimization and temperature on sperm
DNA fragments[D]. Zhengzhou: Zhengzhou University,
2020.
TS, XA, AR, A AR IS
éﬂiﬂﬁl# PEEHE 7 B AR SCHERIT ST [T]. AR B R
Zki 2020, 29(11): 1493-1498.
WANG Jiaxiong, LIU Caizhao, HAN Mutian, et al.
Correlation between seminal cell heterogeneity detected
by flow cytometry and sperm quality[J]. Journal of
Reproductive Medicine, 2020, 29(11): 1493-1498.
B, 2R, ARk, S BRSPS TR P A AR
e 52 H RS T DNA B 5 38 K09 52 (77, v 1 S2
PE24 , 2020, 15(22): 36-37.
ZHEN Guozhi, MAI Fujin, LIN Bing, et al. Discussion
on the influence of abnormal sperm nucleoprotein
transition on sperm DNA fragment index[J]. China
Practical Medicine, 2020, 15(22): 36-37.
FWEH. SR -80 CIKF & R NG T HIBESE
[D]. AHE: LRIERIR, 2022.

[13]

[14]

[15]

spermatozoa in —80°C freezer[D].Hefei: Anhui Medical
University, 2022.
KRTFE, X, WA, 45 e RIS R DU
PRGN F 19 8 A A 2R AT (0], R AT,
2020, 4(4): 33-46.
ZHU Zijue, LIU Shiwei, GU Benhong, et al. A
proteomic research on spermatozoa of han Chinese
and tibetans in high-altitude hypoxic environment[J].
Plateau Science Research, 2020, 4(4): 33-46.
HAME TP, BOCHR, 5. OKS T DNA B Fe £t
KRR IR [J]. th E SRR | 2019,
33(2): 21-23, 46.
HU Ye, FAN Yuping, HUANG Wengqiang, et al. The
effects of sperm DNA fragmentation index on the
recovery rate of sperm cryopreservation[J]. Chinese
Journal of Andrology, 2019, 33(2): 21-23, 46.
Rl , SRPRl, FELLL , %5 U B A IS
DNA i IbREAL 5 B 42 L BE9E (1] thAR s
BRdei | 2021, 27(2): 124-128.
LU Jinchun, WU Zhenbo, TANG Shanshan, et al.
Standardization and quality control for detection of
sperm DNA damage by flow cytometry: A preliminary
investigation[J]. National Journal of Andrology, 2021,
27(2): 124-128.
R EH: 2022-02-23
fEEIBHA: 2023-02-01

(b 1371T)

(10]

[12]

LIU Huimin, LI Yuxin, GAO Fangyuan, et al. Serum
clusterin: a potential marker for assessing the clinical
severity and short-term prognosis of hepatitis B virus-
related acute-on-chronic liver failure[J]. Discase
Markers, 2020, 2020: 8814841.

TR, 2l E, 2t 5, 4. CCRS FEHPTLER X
RA I B AR AN A 9 J2 IO A4 5 T [J]. P R R 2%

2021, 33(9): 1300-1304, 1310.

WANG Yougqiang, LAN Youyu, LI Shiyong, et al.
Effect of CCRS5 gene silencing on inflammation of
synovial cells in rats with rheumatoid arthritis[J].
Medical Journal of West China, 2021, 33(9): 1300-
1304, 1310.

LI Meng, SUN Xuehua, ZHAO lJie, et al. CCL5
deficiency promotes liver repair by improving
inflammation resolution and liver regeneration through
M2 macrophage polarization[J]. Cellular & Molecular
Immunology, 2020, 17(7): 753-764.

BRGEAN , VR, ARIREL , 2. G LORIITPRE R TE
5 T2 2 v TS W Kty b g e (0],
ARSI RN RIR G 24 5 (HL TR ), 2018, 12(5):
446-452.

CAI Xiaojuan, SHEN Yi, ZHU Xiaohong, et al.
Evaluation of integrated model for end-stage liver

[1

[15

disease model in predicting prognosis of acute-on-
chronic liver failure and the choice of treatment[J].
Chinese Journal of Experimental and Clinical Infectious
Diseases(Electronic) Version, 2018, 12(5): 446-452.

4 5K, BUERD , AL, AF L PUBE LA IS PR S

CLIF-COFs 143X} HBV AH A& il 22 1k T g i £ %
BUSBPFA M [7]. SEMERGZRE , 2022, 21(1): 36-40,
45.
ZHANG Lei, HE Jianxun, FAN Xuesong, et al.
Prognostic value of antithrombin [l activitycombined
with CLIF-COFs score in patients with HBV related
chronicplus acute liver failure[J]. Chinese Journal of
Difficult and Complicated Cases, 2022, 21(1): 36-40,
45.

VRSCH , IR, B4, A AR S T A
HHAE 17, HAFR -6 XIMERFEHE T - o 195
5T [J]. T EPYAREEZY | 2019, 26(36): 44-46.
ZHU Lina, TANG Yuan, HUANG Chujun, et al.
Detection and analysis of serum interleukin-17,
interleukin-6 and tumor necrosis factor- a in patients
with acute on chronic liver failure[J]. China Modern
Medicine, 2019, 26(36): 44-46.

WA 2022-09-09
fEEHEE: 2022-12-08



