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Abstract

Objective: To analyze the semen quality of 2061 infertile men from different nationalities, and ex-
plore the correlation between semen quality and sperm DNA fragment index (DFI) of infertile men
from different nationalities, so as to provide a theoretical basis for protecting the fertility of infertile
men from different nationalities. Methods: The semen samples of 2061 infertile male patients from
minority nationalities who visited our Reproductive Medical Center from January 2019 to January
2022 were analyzed retrospectively. The semen quality, sperm survival rate, normal rate of sperm
morphology, sperm fragment index and other parameters were detected by computer aided semen
quality analysis technology, modified Papanicolaou staining, eosin aniline black method, sperm
chromatin diffusion method, and the correlation between semen quality and DFI was compared.
Results: Among 2061 infertile men of different nationalities, 903 (43.8%) were normal semen and
1158 (56.2%) were abnormal semen. The abnormal semen mainly showed low sperm vitality of
45.3% (933 cases), while the azoospermia of 8.9% (184 cases) was higher than that of the sur-
rounding areas. Among them, the sperm vitality, sperm survival rate and normal sperm morphology
of Hui, Dongxiang and other nationalities in forward motion (PR) were lower than those of other
groups, while the sperm DFI of Dongxiang was higher than that of other nationalities, with a statisti-
cally significant difference (P < 0.01). The seminal output of Tibetan patients was significantly lower
than that of other groups (P < 0.05). The normal rate of Mongolian morphology was lower than that
of other groups (P < 0.01). The sperm activity and sperm concentration in PR of Uygur patients and
other nationalities were higher than those of other nationalities, and the difference was statistically
significant (P < 0.01). Sperm DFI was positively correlated with age (r = 0.164, P < 0.01) and absti-
nence days (r = 0.067, P < 0.05) of infertile men. However, DFI was negatively correlated with PR
sperm vitality (r = -0.29), sperm survival rate (r = -0.066) and sperm morphology normal rate (r =
-0.319), with statistical significance (P < 0.01). However, there was no correlation between DFI and
semen volume (r = -0.007, P = 0.75), pH (r = 0.015, P = 0.24), sperm concentration (r = 0.028, P =
0.717) (P > 0.05). Conclusion: The abnormal semen quality of different nationalities in this region is
mainly manifested in the low sperm vitality. Early examination, early prevention and early treat-
ment are the keys to protecting the fertility of ethnic infertile men. At the same time, as an important
indicator of semen quality evaluation, sperm DFI is significantly related to age, days of abstinence,
sperm vitality, sperm survival rate, and normal sperm morphology. Therefore, the comprehensive
analysis of routine semen quality inspection and sperm DFI results of infertile men may be helpful to
accurately evaluate male fertility and protect the fertility of infertile men.
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W, BRI ADBRIRA T BT SRR A K .

2. ZIRERE
2.1. J&R

B 5> BT 2019 4F 1 H 22 2022 4F | HERBAEET OIS AE B3 20601 41, 68 18~60 %, 13
ERGBLT £ 5.9)% . INIRE: IS KRB AT VEDL, WARER, HBRLhRE. KIERRR
& RSWT . FE T DNA B TR EU(DFD 5 R & 4L EL AL, 20 N IE 8RS T b 1E 8 5 5 HORS v 4
(— I Z IR bR 5, BT SERORE S pH . AR AT Eh(PRKE T E. K TIREE. KT
G, FBPIEAIER R, K DFI %534

2.2. A&

WRIE (WHO NSASHR & SAL B SLI0 B TR 5 10D [SThei, 83 DLTR ik B BURRL BIIE A,
FEAET 37CIHEIBERANB . FRBORIL SRS, WRAUENFEA pH (H: FREEMFRIAR; KA
TSN DR &= 72 HT(CASA, JERUERDEOR, Rk %30 /1. K TIRIESES L, Bilou o 71
AYyEOE, BTG, PIR RS TR THA . RASR BIRE ORI FEARE TSR
R TSR PR R AT IR . Bkt TS T DNA B R $880(DFD)R RS 7 4 (i i ik
(SCDYEREIN . Toks THEANMAFRURE M K TR ILEHE R K TAER. KT DFI &T0H 1
.

23. GtFESH

iz SPSS19.0 il EAF o W8, THEBORER ISR R 25007, I HEBCRA 1 #2501 Pearson
MRS, P<0.05 NERA SR L.

3. &5
3.1. FRIREFEABE BN B RRESLLER

2061 I/ D B EA B BYERSBbRA T, B E RIEA B B WU & A, 2 A IER R 903 41
(43.8%), FHFEM 1158 1(56.2%) . A IEAT BYE & 62% (1278 B, [EIREAT B 5 25.2% (520 1),
HABRGEAE B HE<5% (W& 1), FRIE S ZERE S I2EE (P <0.01).
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Table 1. The proportion of semen quality in infertile males from different ethnic groups [cases (%)]

F 1. FNEIREANE BHRERRE SEER[51(%)]

N3 (%) IEH R F R e P
e 1278 (62.0) 588 (46.0) 690 (54.0)
[a] 520(25.2) 186 (35.8) 334 (64.2)
L 74 (3.6) 34 (45.9) 40 (54.1)
% 71 (3.4) 31 (43.7) 40 (56.3) 31.081 <0.01
K 62 (3.0) 22 (35.5) 40 (64.5)
i 32 (1.6) 22 (68.8) 10 31.3)
i 24 (1.2) 20 (83.3) 4(16.7)
&t 2061 903 (43.8) 1158 (56.2)

3.2. FRIRETNEBMRERRESRLE

AFRIRASE 515 5 R (— e 2 I bR 5 ) BRI 715 111K 45.3%, K TIRIEAR 17.5%,
HerE /> 9.1%, KT IRIE 8.9%, HAl e Efabr W2 2. Hrb 933 filks G A1 Rm &, SRk
= FMRAR O DU 26.5%, 1A% 13.3%, 8% 1.6%, 5% dik 1.5%, Tk 0.5%, 48 0.2% (W3 2).

Table 2. Abnormal semen of infertile men from different ethnic groups [cases (%)]

= 2. TRIRENEBUSFERRER[B(%)]

I bt Bow W B ® % Kz W &
MR ol e Gy 0es (M 06 0 4 0% o
TR RTIRIE <15 % 10%/ml (1376.(;) (29(.)3) (15% (02.;4) ((;.?;) (12 .(())) (o‘.tz) 0
HRRED REBAR < 1.5 ml (19§19) (15?;1) (25.67) (074) (0?3) (0%1) (o‘.tz) 0
BWE  TGRRT 69 69 65 on on '  op 0
pH 5 pH <72 ZpH > 8.0 (légg) (36 .25) (;j) (0%1) (0%1) (0?4) 0 0
LS >60 min AHEf S N A A O

25  (14)  (03)  (03) (04 (0.2

3.3. FRIRENEREMHERRELLE

R R R R Ty 2 A o, A E RIRALERBAR . AT SI(PRKE T /1. MR, K
TR KT DFI 2R RA G (P < 0.01), (HEBORY. KW pH (H. ¥ TIRES
TEPRALIE JE e 22 (P > 0.05) (W4 3). Hrplalik. R 2 IR 5 HABRRAE AT FIZ 3 (PRKE 1% 71
PTG G TS IEE R T HMALL, TR 2 00 T DFL & TSk, ZRA50H7FE YL
(P<0.01). JEZEFHREMT HMEHERGLR AR X (P <0.05), FHBESIERFRCT HM %A
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ZRBRIFEE (P < 0.01). 45Kk EE 5HAMRRE PR TG0 B HRESETHM& R, =
FHGI R (P <0.01). HALKARZR LT (P> 0.05) (WLE 3).

Table 3. Semen routine quality results of 2061 infertile males from different ethnic groups ()? +S)
# 3. TEIREAB BN 2061 GIFREMRILER(X £9)

‘ ) w PRIGT  MEE  WE  RAEE%E DR
R B0 5 M eyt et amy et )

W 1278 (62.0) 48+46 3.1+14 74+01 348+21.0 588+22.0 503+41.7 7.7+4.6 162 +8.4
B 520(25.2) 52+44 3.1+16 74+01 283+219 51.1+253 448+513 3.7+£27 192+11.7
bt 74 (3.6) 48+28 28+1.1 74+£0.1 37.6+24.6 563+285 404+47 55+35 18.6+113
5 71 (3.4) 51+£55 29+£12 74+01 342+182 593+212 57.8+68.1 35+£29 21.5+£102
k% 62(3.0) 52+34 34+11 73+£02 243+181 525+168 433+398 3.8+26 27.7+8.0
b 32 (1.6) 49+29 33+13 74+£01 422+£170 63.6+11.6 404+4.7 50£1.7 241+95
i 24 (1.2) 47+£33 29+09 74+£02 441+12.7 580+150 62.7+248 68+2.0 255+7.6

e TRESIEFALE, P<0.05; "RESEFHALE, P<0.01.

3.4. 716 BIFRIFEHR LB RES BB HFHRREHB LR
BRTICRE THREA AL, 1877 BIA R RIEA G B RS A R 8 7 DFL 234 A 44(DFI < 15%)-B 2H(15%
<DFI<30%). C#I(DFI>30%). x* K30HrEn, A0 ZE RS (P < 0.01) (LE 4),

Table 4. Comparison of results of different semen quality and sperm DNA fragment index in 1877 cases (except for Azoos-
permia) [cases (%)]

4. 1877 BIBRTNAEEIN FEIHE R TE SH T DNA 8 8 BEE RELBI[ (%))

151 1l A B4 cH b P
IEH ARG 903 528 (58.5) 365 (40.4) 10 (1.1)
553.942 <0.01
SRR 974 115 (11.8) 595 (61.1) 264 (27.1)
At 1877 643 (34.4) 960 (51.1) 274 (14.6)

3.5. ¥&F DFI SR REMESHEEXESHT

BRTCHS FREASN, 1877 BIAE FEAS T DNA WA T8 5SS B 5 SR M M dT, 45 R iR
¥ T DFI 5AF BHEFRE=0.164, P <0.01). 8K E(r=0.067, P < 0.05) 2 IEAHC . 1f] DFI 5 PR A
FIE (= —0.29) K FAHER (@ =-0.066) FTEAIEHT K =-0319) 2 AMKMN, Hgit%EL(P<
0.01). {5 DFI 5 BAEF (r =-0.007, P=0.75). pH {H (I =0.015, P=0.24). & TKZ @ =0.028, P=0.717)
TEAHFAE(P > 0.05) (W4 5).

Table 5. Comparison of different semen quality and sperm DFI results in 1877 cases (%)

%< 5. 1877 BIF RS RRE S F DFI £ RELE[51(%)]

e BEER (L3N pH PR A7 i I A
r 0.125 0.067 0.007 0.015 -0.786  —0.661 0.028 -0.319
DFI
P <0.01 0.022 0.75 0.24 <0.01 0.003 0.717 <0.01
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4. g

PP E I X I H R s ES A, T E s b, MATE B RS mR, 24
H 2D HREREIX 2 —, PAEE, k. Z5%E. R2EEZ. DRGNS J RN &%
BRI XN T ARG AR R . PR AE 2L AR B IR S I . AR AR R B B ST 2 IR,
WAANE BN = 5K T DFLAHCYE, BT @A X DB RIEAE B VA IR 5, R
POBRBEAEIAEE ), e BRIEAORERS o EERE L.

AHFFEHE 2061 BIAF IEAE BRSNS, o — I8 2 0L 5 R 48.6%, (K T4
Z RO AT IR 57.7% [6]0 Forb 3 5 b H s BMAR O RS 738 J11K(45.3%) KT
K(17.5%) HFEEA(9.1%) TCHERE(R.9%) pH 7% (6.2%) MR (2.5%), TR/ AH XA [F] R A
BBRFRGWE TR R B RO i %, SICEHCHAEE R17] [8] [91AHBL. Hrh, AHLX P%
R 135 1 55 2(26.5%) i T B E(13.3%) JE(1.6%) 52 R(1.5%) 5 HAh b B Rk, ZREHiT¥e
SU(P < 0.01)0 FEIRAHLIX A H B NG VT B AR RRECLT, X AT RES DB R A IR & IR A SR %s
SPURANEA Ko JEHAM X7 H R G A A R R ZUE M ER . R 2 425 RIEE R
W22 20, BUBAS IR AR 30, FERR SRR WK 2 BB R K B2 28 11 5 A5 6P 107 2 20 ) IR () G 4
DR BT G T 380 2 L ARGHE “BR s EiR ™ o ASHIF 7T P ORRE BB 8.9% i T X 5% [10] &% Hri8
HIX 2.73% [11], Hrb Uk 4.9%. A1 3.5%, JBEE 0.2%, Tl 0.2%, iR 0.1%. SEAHE 50 [a) ik
TREAE B 5 LU A, (BIXATRE 5 R ZHn . R 2 M ERYOWAT WA O, Tt B 5@ A A1
KPR, TTREXS IR AR AR SR TR 1 TR AR —E R

AN BROBEAS W = 3 7 20 ir o, AN RO I AT I 2 s (PROKE & 1 R TR 8
TWE. TS EERE, BT DFIESHERBEARIM R (P <0.01), (HEERCRE. WRAR.
W pH EEF AR LS 2 (P > 0.05). HER, R 2 GHEEE S HAM KRR A2 3(PR)KE T1&
I RFAAER. BTIESIER RSET HANSLA, TR 2 kT DFI W& TSk, ZRE40%
B (P <0.01). Martini ZHFFRI[12], BSA BB 588 # R R E T =, AR & A RIS
IS AEAE ThEE, A TTRESI R TCREE . RIth, BAT P2 N R R Bk S e i, TR TCARAE 1)
KA. T R HRE BT HAL R ZE SR G R (P < 0.05) . HoApR o DB R ATE IS, 0
RERE RS E X . BRI Z RN R R X, B2 R 735 71[13]. ANHLIX 0% 2 R E T Hoh & v
R H E X, 1% X AL T FH e R S, MR R B AR AR, WERGRZE R, A KR TR
H R 8] 4 260 AR5 MR IR D RE 2 7= 2k — @ 5[ 14] [15] T s J5 A AR S PR 858 20 A AR L YBUR
FRE S MR B R, SEREE T &, MR, R A RGN, WIS 5 AR RS R A
MRSZAL, SRS TG ARG E[16]. 5 d R EFRE TS IEF RR T HMEH, ZREFIEE X
(P <0.01). AHIXZEHED FAENDEEBMRME R, B DA KA, KINAR S, <
PR32 2055 5, SEULRIERZ . B RS ESEAT0N, a6 mEERNSEIE. FREE
RE BT AIZ B(PRYAE T JK K IR IR ARG RS T & T A O%[17]. 455 /R B 5 H A IR geAH
Lo, fERTMESBN(PRFE FIE /1. TS IEWEERA RITFE (P < 0.05). ZERE2EHE-LRAN
WA 18T, 4Ee N RGN IR S &N 1623 TN, #K 16.2%. UiH4E%R B AT I IRF:
RAF, HREUR B8 20T A Hh X A R

BRTCHE TREASN, AFEKE T DFI 4118 ° #5600 o, &40 2 R34 giit 2 (P < 0.01), Hp
C HIEFARHT A 1.1%0) 8% DFL > 30%, #7587 DFL AR EREE ik &, MFST DNA 4
5 f B RE R LR RS VRS = R, A RS VDT 2 VP A 5 B A T P 2 RS SR TR 2 % . T A AR
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RS IH 11.8% 3% DFL< 15%, #R3ERIA 22K DNA #i SEUN, 37Kk i ks &
5¥EF DFLHEARBCA A, SHATVEARE R &G IR IME. T7E DFI 580050 25 S 5000 1
Mreh, SERBURHK T DFI 548 BHERE=0.164, P<0.01). 228K E(r=0.067, P <0.05) % IEAAHI M,
PRAM X AT B E FREK . ZBHOREUE KT DNA #5384 15, 1X5 Stahl [19]55 0 7t 25 54
. Bk, AR, B, BaT R BRIEAE PR E RO . KT DNA SERETE T
ARG sz ks g, MG R B UA R B &6 IRV 7 T R ¥ 36 2R o T A2 e (L) S5 Hi 4 Ak
F)5%F g J TR (1) I 5 b S AR AR, RS 40 A I AT DNA 32 58 8 8 3 i 2R 1E . LC flz
FE-L- OB ALC)FE G T R I i b & S VR I (201, FoAE FMLAME S0 7L . 1 DFI 5 PR A 7% Ji(r =
—0.29). R TAEHEH(r=-0.066). FTESERE(r=-0319Y 20kt H4%iH%EXP<0.01).
TG TGS TSR RN T B W T4l e, JUHAEMB &M T
FHEREME YR TR0 R HE R BOBE TR /1, BEME2MT TS+ DNA St F2E21]. Bk, RiF
AR SR SR ORAIE 55 1 A T e R R DG R R 3R

G ERTR, AHL XN [F] RO AS VT B S R BRI i k. R A, R . Riasr e
HEGEAE B4 E R . BN, KT DFL/E RSB S0P I BB FR, SR, 288K H.
W PSR, BTRESEERYAE B, Bk, SAE BRI E SIS S 5T
DFI 85 RWER &M, wRe A B THEmPl A E e /1, WA E BMAEE I IRH R .

& H
ALHHNETEREES I ESS: 21JRIRALS])FEH.
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