(A NI S S S GRN-IE S a
- 658 - JOURNAL OF PEKING UNIVERSITY (HEALTH SCIENCES)  Vol.54 No.4 Aug. 2022

- P
- e HE -

251 8 50b 35 R 5 R R S 50

BT RRA B E, FaRL R R WA R A F R AR R,
koOR LK £ o#g'°
(AEFTRA = BB 1 WIRAMEE, 2. A BB rhuly, JE5T 100191)

[ ZE] A& AREFDHI o XA 8 RS 5T i Rt 20 1 AR (R R A DL S o Z (B A AR Otk o & 02
FH BRI ST 7 SR AL B R 25 = R BE AN ZSHE AR R o S 8 AT R VR A | 4 JCA I i SRR A I (1] 3
T4 ANZEWA, WBRARIZET 4l 2 BRI SN2 5 AT A DL R 0 I EZ RS E g, # & .
LG AFI3HT 21 174 GIRBCE AR A RO . K TR AT, B L Bk AR TR BE 43 A (106. 04 +
59.67) x10°/mL (97.61 +47.41) x10°/mL . (100. 18 £47.17) x 10°/mL_(100.59 +38.68) x 10°/mL, # Z= 20 W] i
T HAR 3 ANZFETT4] (P <0.001) ; 5 138 sh 4 F B 5% (progressive motility, PR) 435l & 56. 49% +12. 76% |
58.02% +13.65% 58.05% +12.36% .57.66% +12.61% ,FHFZEH(LT Hi 3 M=V, EBHKLF (P <0.001) ;
FEFIEH B AR 4 A 0] 25 A it 22 2 S0 A A R R B G 25 T HAth 3 =5 41(P <0.01),
TS 22 MR T oA 3 A2 40 K I e S0 AE SR R R TS RO VR S 800 T AT 0 A, Y R B A AR T
WERTEZEMAEA, PRICTEZMKZEN, LT IEIBREIRIRSE, 208 M 3 704728 B 2297 258 i
TR FENE  HE AR TR A B 45 6 x 10°/mL, (HEF 4K PR LK ELIK2.9% (¥ P <
0.05) , # & : Z7 2t nt L DA A5 TR RS VAUV £ R s e PR 38, 4 4 44 T 2838 B AR S T R RS 7
[REIF] =35 00 THHEGR 750 3808 R T

[HE4KE] R446.19 [ SCERFRERM] A [XEHES] 1671-167X(2022)04-0658-05

doi:10. 19723/j. issn. 1671-167X. 2022. 04. 012
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ABSTRACT Objective: To investigate the change trends of sperm quality with seasonal variations among
the volunteers of sperm donors in Beijing area, as well as the relationship between two parameters. Me-
thods: Semen data from the volunteers of sperm donors in Human Sperm Bank of Peking University Third
Hospital were collected using a retrospective study method. The subjects were divided into 4 seasonal
groups based on the lunar solar terms and the time of sperm donation. The data were assessed to find
whether there were differences in semen parameters among different seasonal groups, and to analyze the
change trends and the influence of seasonal factors on semen parameters. Results: A total of 21 174 se-
men parameter data were analyzed. Firstly, to analyze all data as a whole, in spring, summer, autumn
and winter groups, sperm concentration was ( 106.04 +59.67) x10°/mL, (97.61 +47.41) x10°/mL,
(100.18 +47.17) x 10°/mL, (100.59 +38.68) x 10°/mL, respectively, and the spring group was sig-
nificantly higher than the other 3 seasonal groups (P <0.001) ; proportion of progressive motility sperm
(PR) was 56.49% +12.76% , 58.02% +13.65% , 58.05% +12.36% , and 57.66% +12.61%
respectively, spring group was lower than the other three seasonal groups, and summer group was better
among the latter (P <0.001). There was no difference in normal rate of sperm morphology among the
four seasonal groups. The qualified rate of sperm donors in the winter group was higher than that in the
other three seasons groups (P <0.01), while the qualified rate in the summer group was lower than that
in the other three seasons groups. In addition, the semen parameters of the volunteers during the screen-
ing period and the official sperm donation period were analyzed respectively, which revealed that sperm
concentration of spring group was higher than that of summer and winter groups, and PR was lower than
that of summer and autumn groups. On account of the semen parameters of official sperm donation peri-
od, multiple linear regression analysis found that season was the main factor affecting sperm concentra-
tion, the average sperm concentration in spring group was about 6 x 10°/mL higher than in winter group,
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but PR was 2.9% lower in spring group compared with autumn group (all P <0.05). Conclusion; Sea-
son was the influencing factor of semen quality of sperm donors in Beijing area. We recommend spring
and winter may be the preferred seasons for sperm donation.
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Table 1 Comparison on semen parameters of all sperm donors and the qualified rate of sperm donors in different seasons (n =21 174)

Seasons Semen volume/ml, Sperm concentration/ ( x 10°/mlL) PR/% TCPM/( x10%)
Spring (n =4 791) 3.03 £1.44° 106.04 +59.67" 56.49 +12.76° 1.77 +1.27¢
Summer (n =5 105) 2.97 £1.38 97.61 £47.41 58.02 +13.65 1.66 +1.11
Autumn (n =6 695) 2.97 +1.39 100. 18 +47.17 58.05 +12.36 1.68 +1.07
Winter (n =4 583) 2.90 £1.36 100.59 +38. 68 57.66 £12.61 1.64 £0.96
Seasons IM/% Sperm morphology ( normal forms, %)  Liquefaction time/min  Qualification rate of donors

Spring (n =4 791) 35.63 £15.23° 13.68 £3.37 14.65 £4.05 18.35%

Summer (n =5 105) 37.24 £13.84 13.94 £9.28 14.72 £3.92 15.43%¢
Autumn (n =6 695) 37.64 £12.30 13.81 £5.12 14.57 £4.26 19.99%

Winter (n =4 583) 38.15 £11.55 14.13 £4.27 14.39 +4.09 28.45%"

PR, proportion of progressive motility sperm; TCPM, total sperm count of progressive motility; IM, proportion of immotile sperm. a, P <0.001,
spring vs. winter; b, P <0.001, spring vs. others; ¢, P <0.001, spring vs. summer; d, P <0.05, spring vs. others; e, P <0.001, spring vs. others;
f, P<0.01, winter vs. others; g, P <0.05, summer vs. others.

R2 GBI S AR R TR SRR (n =9 918)

Table 2 Comparison on semen parameters of donors during screening periods in different seasons (n =9 918)

Sperm concentration/

Seasons Semen volume/mL ( x10%/mL) PR/ % TCPM/( x10%) IM/ % Liquefaction time/min
Spring (n =2 228) 3.18 £1.59* 93.4 +59.24" 51.82 +14.54* 1.55 +1.34> 40.37 +17.07 14.59 £4.13
Summer (n =2 941) 2.97 +1.48 89.83 +£49.75 54.97 £15.16 1.46 +1.11 40.26 +15.32 14.95 +4.03
Autumn (n =3 286) 3.08 +1.52 84.94 +47.35 53.76 +13.99 1.37 £1.04 41.83 +13.97 14.62 +4.34
Winter (n =1 463) 3.13+1.56 83.47 +41.07 51.62 +13.92 1.31 £0.91 44.39 £14.05¢ 14.62 +4.17

Abbreviations as in Table 1. a, P <0.001, spring vs. summer; b, P <0.05, spring vs. others; ¢, P <0.001, winter vs. others.

F3 ERREEE BR R E TR S EUL R (n = 11 256)

Table 3 Comparison on semen parameters of donors during the official sperm donation period in different seasons (n =11 256)

Sperm concentration/

Seasons Semen volume/mL ( x10%/mL) PR/% TCPM/( x 10%) IM/% Liquefaction time/min
Spring (n=2563)  2.91 +1.28" 117.02 +57. 86" 60.54 £9.25° 1.99 £1.20 31.50 £12.00 14.70 £3.98
Summer (n=2 164)  2.97 +1.23 108.18 +41.79 62.17 £9.87 1.95£1.05 33.15£10.19 14.40 £3.74
Autumn (n=3409)  2.86 +1.25 114.88 +42.06 62.17 £8.74 1.97 £1.03 33.59 +8.71 14.51 +4.19
Winter (n=3 120)  2.80 +1.25 108.62 +34.73 60.88 +8.69 1.79£0.947  35.23 +8.75° 14.55 £4.10

Abbreviations as in Table 1. a, P <0.001, spring vs. winter; b, P <0.05, spring vs. others; ¢, P <0.001, spring vs. summer; d, P <0.05,
winter vs. others; e, P <0.001, winter vs. others.
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Table 4 Comparison on semen parameters of all sperm donors in different months of spring

Sperm concentration/

Months Semen volume/ml, ( x10°/mL) PR/% TCPM/( x 10) ™/ % Liquefaction time/min
March (n =2 139) 3.01£1.43 111.30 +65.22 56.68 +12.66 1.87 £1.40 34.56 £15.78 15.35 +4.62°
April (n=1545) 3.04+1.43 108.90 +61.75 55.78 £13.37 1.81+1.30 35.21 £15.97 14.18 +3.24
May (n=1107) 3.07£1.45 92.05 +£39.78* 57.20 £11.78°  1.58+0.97°  38.21 +12.32° 13.94 +3.78

Abbreviations as in Table 1. a, P <0.001, May vs. others; b, P <0.05, May vs. others; ¢, P <0.05, March vs. others.

3 i

AR FRBE AR 1 7 345 R 264 AT 5 IR A
T2 PR T S R T AT R A AE
WS AN R I R ) 245 FE RS S I R S
OB BRI fE 2 5. ARFS R, LS X 4
SRS W LS RO TRy« R R HORS T HR L
TCPM 4% 77 (PR + NP) 5 F Hifth 3 S5, BLAG
WRFRA B K T IE TR A R AE 4 D2 4L ) 22 5
TG 27 L BT, TR T X SRS
JEH ORI R PR B T AL 3 A Z 0 K
HDCORS Tk B ELW s Tk SIS0 4%
SRR — 0, T VT b I U] J2 Kk 2 e 3 Y 0 5 T
Hfth 3 AZ45

U R R e AR R O T R
Z A5 AP BBTFE B /0, 7 [ A ST AR [ s X 5 T
REMEH A B KT 83 IT 8 (0T 52 ) b4
LRI . 0PSO B R Tk
ST BBIEA T B T A 2, ZR ik
PR 7ER[RIZ 45 (0] JC W B 25 50 VG 47 i)
FRA Ik A T A R TR R
W RN - 1E TR A5 A X5 5 , kS 7 DNA e 148
RO, T Mao 2517 R0H K5 7 2 B RO %
AR A B PR WEEMEERE (3 ~6 1),
TS ANREZE T A8 A 5 IR 5 RS vk B A0 BB A
5, H IS PR IEARSE . Jbnt R st B A 4 H
B 7 (ARG vk B RS T B0 s . B Xie 200 %
PURS TV B R EOR TR 0 T, B R IR
BN T IE I A RIS PR A BEZ AL, Bk
| De Giorgi 251" B 57 e I B 0 70 11 o5, &
ZREWE . T H I Ozelei 251 iF 52 2% 45 XA
TUEBATFE, fH L PR RS T 1E W AR N
HENE, K Chen % , HZ AU T |
W ERIEAS R R Tl 3 N, B Bk
WIS AETE 22 5, (01 S0 45 2 15 R RS W 5 O
e R PR 28 22— , SR T — Ik [ B3 b X g F
) 4 R 5 15 A8 AR AR W e A T

¥ AR S WL A — B S A 1T e SR 9T A
TE IR RV, DA BRSO I 45 PR 25 S 45 N R
X B, ALRHIKFEh AN £, LI AE s &,
15 ~44 % 5 B sh AT 70% L FY R s
AR = e NN T AR R T RELE R S
P A e X IR 04 AT BB 3 AT A 2 5 BORS W 14
248 5 5 HA M XA T 2 S PR 22— 5 AU, b
IX Ay S5 P9 b P45 A i 9 0 P 2 I M, & RV
T FREAE , E R AEZ T H L35 C DL
BRI TR ARSI 3 AL B B4 25 5
DR 22 1 IR 11, (5 [ b X 0 VR G 30 285 S 7 A 2%
=N
Jto

R PR E AT R A R VT e T AR ) i R
Z—o WFFEF A IR X S LA R S
TR PR A AR, 5 DRI PR R =2, &
B FE AN JE T DNA 84453 , %PRS 7 & AR A A
FY AT R O Tk T e HARBFT 4t SR 4R
RE AN RIE Y PR OB 5 A WS R, % g
B TSRS R R 22 A, s AR B ST N RE REAR
BRI AR IS ST O I BRI A, LA
R SESUARFRIDIRE - & 50 (WRS 2 i ik i 7k ) &5
RZIRZ R BRI, K, AT MR BEZA AR 0
R, LR RIS 205 SR 4 AN B A Q28 B UK 3B kA
TR A

S ST AR R 2 R RS S 5™ A 5 e
HLRIBRAE THE S HE . IRRGE , A EKE I
SRR, & TR AR AN, Mk v
RS R R T h B E R TAE(P <
0.05) , Mk T e #w FA (P <0.01);#—
HERIFTE K B R Z I T 1) OB 5 B P L T A o e
DA B e (R BE FEL 437 (i IR T4 2 (P <0.01) , 40 #r
JH T B D % 2 2 A 8 2 ) 2 AR S
AR, 77 e g BT P 4, RS T W S A P
TR R i A BB F 3 AR AR, S 380K T ATP & 132
BH, G T35 1 TR, Loh, B 2R RS 1 2 (1 R Ak A
L TBEARAE i 7K T (4 At 2 S O T3 1A 4 73
— A EEFHE Y,



(A NI S S S GRN-IE S a
- 662 - JOURNAL OF PEKING UNIVERSITY (HEALTH SCIENCES)  Vol.54 No.4 Aug. 2022

AR FE % B2 45 PR 28 % 07 e 401 L 1F S4B RS 3
R T2 50 A SR 4 S AR E Sl 25 2R 2L RS Tk
s ARG PR, 1194007 3 1 7
TR E AR TS EER K, BA L
TRFHAE 5 2 R I 0 45 SRAFAE 22 5 (ELR AT AR S 3%
Z45 PR 0 TR R G R R S B0 4

S B 4518, 5 BETE K 2 BT 5T 45 R AR —
S RN 0 W N3 7 N S o= O b 1
ORI, T BT, RIS R 50
I RSB B A Ay B B4, JL PR T
B 2 MR R A5 S W U 6 A oA, 97 09 R
JEHI 2 ~3 YORS W4 AR A & — i s , s 4
2 W 3 VO WA A I 1) 22 HE7E 4 Z2 01 15 A 4
B, T — B IR AT B3 B B SR

ST KN TR R g e
HERHLBREIBRREST , 2 H5NSH054
PRI TR BRSO N TR PR 18, B &
BB IR R B RE IR G PROKS Tk B AN
BRE GAARBIRLE R BATA R, MR 22
Kt 2% 18, i T 2 BORS WS B i I A A
HE LT, P, ST A BRGS0 R i
B T LU A T R T

ABFFAFAE—E R BRYE, 1 2, s rbus [
IFSE T REAFLEREAS DR i 137 5 FL, B 4010 i I
FEAEHB I B , b 50 HI X A5 | PR 28 SR AR W I
A2 SR =, PEURR SRR R AR
PEA IS RRIE RS DR B8 22, AOKE L2 3B A iR
ZR PR Z LS, e AT 4518 5 HAL BT 5 A7 7
AR Z .

gx b ASHIF Y F U, TGI8 M R 4 BT 42 TR W Bk
$ib, A3 RS 07 e 19 L I SR AR A0 B R OB
25745 DR I o R TS MR I A Y A S
ZER RN R 2 B A 25 B A T R RS
T,

S 3k

[ 1] 207, 9%, #R5%, % PEAG LT MR 7R 35 4748
S )], PREFHREEIGR, 2021, 27(7) : 645 -648.

[2] Bk, oorse, TI8%5, 45 Csrm Hdfidf f5:2008—2018 4
A R R S MR B B AR A A [ 1] AR B BR 22 200K, 2020,
29(1):1-6.

[ 3 ] Bisconti M, Simon JF, Grassi S, et al. Influence of risk factors for

[10]

[11]

[12]

male infertility on sperm protein composition [ J]. Int J Mol Seci,
2021, 22(23) . 13164.
Chen Z, Godfrey-Bailey L, Schiff I, et al. Impact of seasonal
variation, age and smoking status on human semen parameters:
The Massachusetts General Hospital experience [J]. J Exp Clin
Assist Reprod, 2004, 1(1): 2.
Xie M, Utzinger KS, Blickenstorfer K, et al. Diurnal and seasonal
changes in semen quality of men in subfertile partnerships [ J].
Chronobiol Int, 2018, 35(10) : 1375 - 1384.
EFAENE, RAEGE, Ay, )P SRR B S
HEMEEDHT]. P EDARRIRE, 2016, 26(16):
2386 —2387.
Mao H, Feng L, Yang WX. Environmental factors contributed to
circannual thythm of semen quality [ J]. Chronobiol Int, 2017,
34(3): 411 -425.
WHO. WHO laboratory manual for the examination and processing
of human semen [ M]. 5th ed. Geneva, Switzerland: World
Health Organization Press, 2010.
Martinez G, Garcia C. Sexual selection and sperm diversity in pri-
mates [ J]. Mol Cell Endocrinol, 2020, 518 110974.
BREEE, WUCR, R, AR T AR IR 2= BORS R T
ZHRCEA T HTT]. PEAILT A, 2018, 34(8): 1133 -
1135.
RIS, WEREAR. 25 IR 2O S A B R WV VR TIJE AR G
SR ], e REZRAR, 2010, 16(7) : 619 -622.
FEDF, REY, Eff, & DRHBEI TS AE I
KRBT R 2w [T]. W E 259 5 I R, 2020, 20 (22):
3742 -3743.
XK, R, MR, A5 BHEAE B RS
RDHLT]. B2 (AR | 2022, 48(2) : 470 -
4717.
UL, R, AR, 55 mdERTH X 11 973 R bR A
B Z R HTLT]. hEMREE, 2022, 31(4): 1 -6.
De Giorgi A, Volpi R, Tiseo R, et al. Seasonal variation of hu-
man semen parameters; A retrospective study in Italy [ J]. Chro-
nobiol Int, 2015, 32(5) . 711 -716.
Ozelci R, Yilmaz S, Dilbaz B, et al. Seasonal variation of human
sperm cells among 4 422 semen samples: A retrospective study in
turkey [J]. Syst Biol Reprod Med, 2016, 62(6) : 379 —386.
W7k, BELL, BT, . KRBT 5 RRKNI]. [
JI[EE24, 2010, 31(8) : 1098 - 1099.
BMEIF, XA ERRIEIA 3 A DA ] 43 A0 R AiE KBRS R
[J]. AEntFBespe#ilk, 2017(6) : 103 - 110.
Shahat AM, Rizzoto G, Kastelic JP. Amelioration of heat stress-
induced damage to testes and sperm quality [ J]. Theriogenology,
2020,158: 84 -96.
WK PR AR B R R R [T]. R,
2015, 32(2): 106 - 108.
GG A TR IERE OSSR B R AR [ D .
bty bRz, 2019.
HEMN, HFE], BEN, E TR AR E RN R IR
RETEMHI]. hEAILTAE, 2020, 36(9): 1278 -
1280.

(2022-04-07 W i)

(ARSCHAE B )



