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Spermary promotes sexual behavior,gonadal development

and sperm count production in male zebrafish”
ZHAO Chengrui' \ZHENG Xinyue’ ,\CHANG Mingliang' s KANG Zhiyun®
(1. Fenyang College of Shanxi Medical University ,Fenyang ,Shanxi 032200,China ;
2. Beijing No. 1 Biochemical Pharmaceutical Co. ,Ltd. sBeijing 101400,China)

[Abstract] Objective To explore the effects of spermary on sexual behavior, gonadal development and
sperm count production. Methods Fifty-six male zebrafishes of 10-month-old AB strain after fertilization
were randomly divided into 7 tanks and set up as the normal group, model group, positive control group
(clomiphene citrate group, Wuzi Yanzong Pills group), and Spermary low, medium and high concentration
groups,8 fishes in each group. Except for the normal group,cyclophosphamide was given in water solution to
establish the zebrafish oligospermia model,respectively. On 9 d of modeling,the positive control group was ad-
ministered at a concentration of 0. 1 pg/mL in the clomiphene citrate group and 6 pg/mL in the Wuzi Yanzong
Pill group;the spermary low, medium and high concentration groups were administered at 200,300,900 pg/
mL,respectively. On 16 d of modeling, the normal female zebrafishes were placed in the culture tank of each
group in a 1 : 1 ratio,and the frequency of tail-chasing was observed and recorded in male and female fishes.
The body length, weight, testis weight and sperm count were measured and the statistical analysis was performed by
comparing the differences among the groups before and after drug administration (one-way ANOVA ). Results Com-
pared with the normal group,the frequency of tail-chasing of zebrafishes,body length, body weight, testis weight
and sperm count in the model group were significantly decreased (P <C0. 05). Compared with the model
group,the frequency of tail-chasing of zebrafishes,body length,body weight,testis weight and sperm count in
the spermary low, medium and high concentration groups all were significantly increased (P<C0. 05) ,in which
the vitality change of sexual behavior in the spermary medium concentration group was most obvious,and the

increase of sperms count was most obvious. Conclusion A certain dose of spermary could effectively promote

*  EEIB . L7944 5 RWE S LT H(2021SHFZ-2-100) .



FTHREF 2024 F 1 A% 53655 2M

177

the sexual behavior, gonadal development and sperm count production in male zebrafish with oligospermia.

The efficacy of spermary in enhancing the male sexual function and treating oligozoospermia and infertility de-

serves to be studied.
[ Key words]

BERA SONAREAREFHBEATSE Y, B4
ANE HETC BN Bkt S g . DI RE , 5 MRS
WA E Y R TR, D SEE S B AT
JERY 75 % HRTE XD 55RE FRE I TR 22 FH M
B A2 MR B ) Cln A % R 8K 25 #EAT IR YT AB AR AR WS
T RS B 24 )Ry BR A L 8505 W A7 4 i . Sl AR 7 1k
2 3k A (IR 7 7 58 H 2 A 2 R ER AR
fl 2 B ) S B 2 (I T A AL T IR T
OB R B = RFEA 2 ol 1 I IR 59 i 5T
Kt FRAZIE b e R PG L R B A L5 2 et R R R
PETCIEAS B SR E " L BARA Bh A i R AL 4
KEB D SR AE T R HEEE R .
B F Al W AR UM P 22
GRS LR 5 Fh R AR A BT R B BV R I A LR SR L
LR IR b R ZH FIRIT A w59 . K F IR BHIE.
BF AR A . H AT TC A RG> 55k
FE IS . A S50 38 o Bt 7 R Bl B X ADoK RE B S £ 3B
AT R HERR & B O 50 152, B A O R 2 R
F+5 PEPE DI BE NG YT /0 L 556G AE 19 R FH B A 3
1 #RE5EHE
1.1 &K 5

FlEpe (it 5 H11022468) 1 [ b 50 45 — 4= ¥ ik
2 AT RS AR R R R L 9 K D
Wil BE 20. 0 mg/mL &3, B B0 5 20 B Bk AL (Gt 5
A2112310) 1 B BT HL T35 L) A RA R, R A
AR HC i s MR R SOk 2T (L5 1L0807) W [ I i ZE i %
o v 4 o 25 A BR 2N | R 3R AR (DMSO) B i 1k
10.0 mg/mL B, — 20 CHEF s RT3 LGt
45 18035166) 1 [ H [ b 3 Al s (EHD A BR 2 A .
AR 2l KL B 6. 00 mg/mL B, — 20 CHEF# 5
DMSO (it 5 BCCD8942) ) H 18 E Sigma 2> #;
GENMED ¥ ¥ i J1 2¢Ot ¢ & il M & (4t 5
H2MT0003) g H Ll AN SEFLF = B A BRA ] .
1.2 2 E/EH

) 2% fifi % Sk 42 WL (DH-HCVR4104HC-V4) 14 [
WL R A A B A B R ) 8 3UsE (SZXD I A
H 7 Olympus A &, CCD M#HL (VertAD W H 117 £
AR GE LB A BRA T H 3l 3R A8 0 22 A %5 08 O B i
(AZ100) 1 A H A< Nikon 2 #] , i F K (CP214) 1
H S4B 52 5 (i) A FR A Al L i v R O L
(PICO17/21) W H & [ Thermo Fisher 2% &), i 41
SIS 28 (MY-10) W H #h Bk AL R (i) AR A
GREZE Tk NS
1.3 Z=®aHhs5ru

spermary;zebrafish;oligospermia;asthenozoospermia;testosterone

SEEGHT, 2K 5 10 A # (10 mpD) B #& B xF 38 B
BT ADB i F MV BE Dt b N BR A AR A 5% £
P IR T 28 CHYFE MoK i B BETF e H Ok IR B
WHHE LA 14 b= 10 h, BT BEAKFIA 200
mg % R, B S RN 450 ~ 550 pS/cm, pH K
6.5~8. 5. i K 50~100 mg/L CaCO,, % KM
TERHE R . TR R A BRAT A [ PR S 56 3 W 1A 5 4SBT
FEINIE 2 7 2 (AAALAC) WAIE B 5K GAIE % 5
001458) . HU 56 EHEMESE D a5k 7 4. 50 5l b IEH
o RRA A, 2 A BHYE X R4 (MR UK 5 4 L B 40T
SEALAD) , RN BEAR b R R AL S LB D fa
1.2 L “Jes " se B 45 FR i (B 1), BRIE® 414h, £ 4
BIZET 200 pg/ml PRI B B, BF K 1 WK, i S YL
B 8 d. AT BES fa DR E AR . RIS O RIT IR 4%
MM R EoK 95 4 0.1 pg/mL ¥, L FAT2 LA 6
pg/mL ¥ BE R AR, B L R EE 4L 200, 300, 900
pg/mL WSS T AR 259, BE R 1 IR H552 8 d. T
HHIEH IR,

1.4 sk
1.4.1 EEREK

BEAVEE ST 5 16 K5 . 457 BOE # MEPESE S fadie 1 -
1 HC ) 4% 20 5 5% 4T, 5 A B B B O e O £ 12 h
Jei PR BR AR L SEARBILIC 5% 4% 4 I e 410 38 R A O« M o
AR 1 KUK IB R E 2 K A 2 X
Bl A [ i, R T R MEME fR 5 R L s B M
i J Sk 0 B T A6 ER AT O R h BE T R R L B
FE T e AT R TR R EE L UL 1,

1:1 R;Z:Z [;(:o
B S IE R R X EIEFE R EE

1.4.2 KKk AhERHELEZNZ

B 5 £ 38 2 W0 AR Gt I 5 OME PR B fn, R 4
FH MS-222 BRI, W 7K 48 W 25 B 5 £ R 20K, 43 il
CCD AHMLFA FEM 5 1A K, o R P Bk i A 5 7 i 1)
WGBTS L BY I O RS S TN B A RR
1.4.3 HTHEmE

Ui 1 S ) - TN S N P o



178

GENMED ¥+ 1 J 2¢Ot G a3 551 & 156 B 45 20 SR k47
W, s fn 8 FTHOLBME K, 4R
WMt 2 ML, Image J /5 90 &% hb B4
BT I SRR SRS TR
1.5 %itsFam

K H SPSS26. 0 FA4 #E 47 Bl e it 43 B » 1 1
B x££ FoR IR 3R B #2240 BT Cone-
way ANOVA),LL P<<0.05 NZEFAHGIT¥E X,
2 ZF £
2.1 A sl it BoFm

HIE#4H[(25. 332, 50) ¥ /min | b5, 155 80 4
[(2.934 1. 28) ¥ /min | BE 5 f2 38 & 45 5% 01 & R A%
(P<C0.001); 5 % 8 4 [ &, M & iR & ok F 4
[(15.67+2.31) ¥ /min,P<C0. 001 ] Hl fi FAi g AL
[(20.87=3.07) ¥ /min, P<C0. 0017, VL & F] % B ik
[(16.20 4 1.97) %X /min], 1 [(21. 07 & 3.06) &K/
min ], & [(17.00=+ 1.31) ¥R /min ] ¥ F 4H (¥ P<
0. 001) Bif 5y ff1 38 2 45 £ 25 81t 7 &, L b ) 3l B K
LR A R DL S B b R R A B £ B R A
T R BE AT R 0 BR R A
22 Myt shk AT BHETE HTH
S A
2.2.1 AlHBxrsd kKo n

S5IEH 4 i A 3 S fa R K I B AR (P <
0.001) ; AL B3, b kiR 8K 258 41 (P <<0. 001)
FH FRF 52 AL (P <0, 001) , LA B2 Bl AR L L g e
BEZH (P<<0. 001, P <C0.001,P =0.002) B & a1 f& K
YR B (P <<0. 01, WA 2,

40

E#E WALE MMERSCRINE BFITRAA RS PREE  SREA

FlzhpesE
©.P<C0. 001, 5 IE# A E; : P<<0. 01, P<<0. 001, 5 HEI 20
.
2 EERSAERKTK

2.2.2 HFpsd ik EeHn

55 IE H 4 b L AR 21 B b £ A I s iR (P <
0.001) ; SR L 45, M R S K 25 41 (P =0. 013)
M TS5 AL (P =0.014) , LA R I ZhFEAR L i vk
FELH (P =0.004.0.002.,0. 003) B & £f1 {4 & 4 B i 14
Jn, UL 3,
2.2.3 AL el EEedda

5 IEH 4 i BRI 2 B T fa A B 0 W R
(P<<0. 01); 5 BIARIZ L 85, M #% R S OK 28 41 (P =

FTREF 2024 F 1 AF 5365 28

0. 01D M EFMSEHIA (P =0.021), UL M Fl # AL .
BSR4 (P =0.007.0. 006.0. 005) B I £ 5 H1 &
B R, W 4,

0.5
0. 4-
—_ R
_.0.3 b b - 5 =S
b .
0.2
0.1

0

EHAE 1RAE MBEREORSHA AFITRAL RREE PIREE
FIEhrgda
. P<C0.001, 5IEWALE ;. P<<0. 01, P<<0. 001, 54 21

s,

EREE

B 3 BHEBED&EFE

EN

w

BEEE (mg)

1

0 E®E WALE  MEERERINE BFITRAA OREE

FIREEA
FlzhpeE
“.P<<0. 001, 5IFE# 4 ;" P<<0.01,°: P<{0. 001, 554 2

s,

EREA

4 REAWMDEKEEE

2.2.4 AL s FHENOY W

5 IE W 4 b AR R 2] B T f10K B0 B D
(P<C0.001); SR A, Mk iR SHOK 2R 4 (P =
0. 040) Fl L FAF G2 AL (P <<0. 001) 4 LA K FI) 3y B 1K
Hh E MR EE AL (P =0. 048, P <C0. 001, P =0.010) Bt &
0K 550t W S 30 Rl [ v vk R A1 5 BH M B A
R A% R K S5 20 RN 137 2% AL 4D B R S B AT L e Tk
FEA R g, 22 A Ge it 2 3 L (P <<0. 001, P=
0.003,P<C0.001.P<C0.001), LKl 5,

600

7 400 def
< =
I8
c
M- o 1
$£200 - b <
a
(0]

EEE HALE MBEREUOKINA AFTRAM MREE  RIRES
FIZhpELH
" P<C0. 001, 5IF#W A E;" . P<<0.05,°: P<<0.01,*. P <
0.001, 5HERIZ AR5 P<T0. 01, 5 PH P X B8 41 Oy 4% R 5K 2R 4L
T AT S AAD ek T P<<0. 001, 5 1) 0 e AR . 725 ok 3 4 HL 562
5 ZHEHWMS AR TFHE

EREE

3 i it
A Sy SR FH P 19 e b Bk B L £, T B
/D REIE LAY P B R e 2 B i e B A ] B AR RS



FTHREF 2024 F 1 A% 53655 2M

NRERI AL 259 2 — & AT 2% 0 20 Ak v 00K D 440
FEMWITCAT S K R ICR R B 2 A5 5
K5 B AR FE R GO T A B R B AR D) SR AE M A
PR T R Ty A, LR PR 5N 2 TR A A ) E 3k
87 Y6 AR S A T L AR PG M K Bl g S AL
e AR GE A T AN AT IR R T R
PSR 5T . P g B R — 3 L T 22 4 0 I P 98 3R 2K
25 IR R s R BB 42 I 1 AR ) R AG AF
PR HE AR R R A S R OR E R A 2K
AEA T FICHLIC R RO 7> FAE R BL 3 i A
B o A S0 2% ARG I 18 B 41 715 o ] 28 B 0 Il 48/ i
P L £ By R B (R R D A R E AR X PR AT
BRI GB BV (AR FE 2 G2 D fE OFf S B RS 74K
SO THAET . L BH AT IR 2 A 45 R SR 25 R T
R R AUAR LU RS T80 1 32 THA ] A 3

i R L o R 22 AN T 4E 55 1k Bl AG A Y 52 R K P S
o AR TR AL ST /) A R S UE S M) Bl A
N — KA AR BUE AR 25 0 BT i 2% 2
Rl T S22 DL S MR S S B N 46 &
Uie 5 07 SAFAE S 1 25 Jm AT DR 4R T L 3 S B AR
K F VR SRR 5 53R 2 O F L SRR [ I 43
Hr 100 i 2 WS AN 75 55 4 19 e R B4 ¢ B 1t 35 w42 B
A B AR R S K SRS 1 R AR OGBS
PEARE ST KU R 3R L WRBIFT S5 HGl L AR
S A5 A LT U 2 S T R A 0 5 P S I K P s L UG
WK T H R HICE " BRI B A i
T A SRR A A T 48 50 5 RAE B Y Il R 12
IT o SRR B I A By S 3R o s PR A L s
A KM R A R BORS =R 4 I R Y, BLAT
TEVE 2236 37 N 1 MR S 52 AL 1) Joic 40 i 35 1 A9 2
PEE W MR S e S S I 4G 5 0 A e
K b /N N S R KCSF L PRIE RS A A RS R N
R B 32 B OB X T AR A RO 1 R ST A
W0 RO . 52 AL TR) Jo 240 MR S 8 S i 1Y = B
Yyl s N MR 9500 B 52 By 52 5L 8] B4R B S
WL R b A AE VR 2 R T R Ak S LT
Jot 40 i 3% P B Ry . RE A6 12 T S I TR o 40 i O 1 52
], e ThT 40 A R T IR D RE L 4R T D5 R A S LA A
DIRERIA: F RS O F TR A

AT TR F BB A 2 HE VAT O R R R BN T
S3CHR 7 AR 9 D 28 R S B A T BIL AR 2E AT T 00 20 4R
W5 IF I BE 2 59 3l 27 52 58 0 DAIE 52 {5 A8
X% 25 ) Hh B RO a3 B RE T SE BT L 245 00T B
PERIBLH AT 5E L i R T R S2 36 0F 5, L1 07 R
Pt S iNER S ST R S B SR E ]
2558 BT A B2 G T BT O 5T 07 1) LIS %

S % Uk

C10 JRE G W5 0 75 55 1R 4 19 % i HILBEL [ EB/

179

OL]. W Bl 2% 4. [2022-07-25]. https://kns.
cnki. net/kems2/article/abstract? v=jd-zW40O
cutwX2 -cWkvoiHkIvdAYpK-JUaNweOQF19v
SS37u8NJQ6MZmWE7NcCTdFnCn5C41dBAE
mwiU _ XkO0QpHxroGEEwi4IUOONCzW90K
135idXO0szHCAFxZ1J {GmSJuJHtBad-M = &.uni
platform=NZKPT &. language=CHS.

(2] ik, BB b @4, % 550 I B IEATIERY
Yoo RN Y Yo o (R B ARG B B T ], i
R E A 24,2021 ,46(11) . 1123-1128.

(3] kM. I Hh O o A 28 K S SR i K K
WrRESHEATHNRAN] B EDAKRR
Z:35,2018,28(21):2616-2618.

[4] ZHOU Z,ZHENG D,WU H,et al. Epidemiolo-
gy of infertility in China: a population-based
study[J]. BJOG,2018,125(4) :432-441.

(5] 3KI5.9h A2 BRAE. 4. 3558 % iR )T A 558
TIPS FORE B 95 BELIE A I R T R LT . v
[ 5286 7 #2444 35, 2021,27(11) : 112-116.

(6] Wiz, XEK.Z24%. % SRSEAIHAT
RS R LT . i B B2 ek, 2021, 35(5) .
87-89.

(7] Z507, 258 B00R . 2. hEA 4B 51 BN T
BE 35 AR AR AL R o B [T, AR B R 2R 4k
2021,35(7) :645-648.

(8] HMZM.2E ., KN, 2S5 WaErEL]]. Wit
B 2 B2 i (BE 24 R ,2018,32(1) : 86-89.

(9] Beably. FWimd. IR . 5. KW E IRk
ARG ME A [ ). 25 9 9 A7 5 24 2% A, 2015, 24
(9):558-561.

[10] BEFLE. R, B B R4 P ESNMABAEIRT
S50 THE AN B At L)) SR 2 53097 .
2021,32(17) :2724-2726,2754.

(11 o [ P OBl 2 A B IS 2 ol 2% B3 2 AR 3 O Bl 2%
WK FIE 2T b E & R G E 4. DK T
i 1297 B R AR, AR AR Bl 5 k2R AR
2021,41(7) :586-592.

C12] G B, T, 8181, 25 o HF D B 0 0k 3z 8 1y
VDAC2 3 5 3 A6 52 i 55 K GE K BRORE 1 28 i
PRI 8 A 7 B [ v B S 50 O R 24 A
75,2021,27(23) :72-79.

(137 BUPAER . ERMEW IR EETT . 45, H T T 800 19 B
Ihfn B e N ) = ) 4 B O 2 [EB/OL .
[ 2022-07-25 ). https://kns. cnki. net/kcms2/
article/abstract? v=jd-zW40 cutyqSalSLAiD-
pUajGMCPEDfJRmCZRA4xQYRS88 80ca WZ
aCkmaRtHvQzM8b2hDRIS2WKKKOF0Ndctk
OVSKLHz5YsY171aZIPr_Bevoh3ye3LLPGVzsal
092NDVNTr23xgWdIkEEOWo (T #%45 187 H1)



FTHREF 2024 F 1 A% 53655 2M

preoperative urinary tract infection[]J]. Biomed
Res Int,2020,2020:1354672.

[19] BANSAL S S,PAWAR P W,SAWANT A S,
et al. Predictive factors for fever and sepsis fol-
lowing percutaneous nephrolithotomy:a review
of 580 patients[ ] ]. Urol Ann,2017,9(3):230-
233.

[20] ALSYOUF M,ABOURBIH S,WEST B,et al.
Elevated renal pelvic pressures during percuta-
neous nephrolithotomy risk higher postopera-
tive pain and longer hospital stay[J]. J Urol,
2018,199(1) :193-199.

[21] HUANG Y S.ZHU X S,WAN G Y,et al. Ap-
plication of simulated puncture in percutaneous
nephrolithotomy[ J ]. Eur Rev Med Pharmacol
Sci,2021,25(1):190-197.

[22] W53 PR BE 0 5255, 55 AT b IR I B 9
A ARG K 2 PR UE M R 1 A G fE R I A
Brid ] B B s IR & S8 A% 35 . 2020, 40 (3) : 440-
444,

[23] GIANNAKOPOULOS K, HOFFMANN U, AN-
SARI U,et al. The use of biomarkers in sepsis:
a systematic review[ ] |. Curr Pharm Biotechn-
01,2017,18:499-507.

[24] WRUR BT A5 B A B BIL L A5 PRSP I 25 L0 ™

187

FEFZ AR SC I R 3 M L ). B 5 BE R R 2 22 41
2019,39(1):93-99.

[25] GANESAN V,BROWN R D,JIMENEZ J A, et
al. C-Reactive protein and erythrocyte sedimen-
tation rate predict systemic inflammatory re-
sponse syndrome after percutaneous nephro-
lithotomy[ J]. J Endourol, 2017, 31 (7): 638-
644.

[26] MEMAR M Y,ALIZADEH N, VARSHOCHI
M, et al. Immunologic biomarkers for diagnos-
tic of early-onset neonatal sepsis[ J]. ] Matern
Fetal Neonatal Med,2019,32(1) :143-153.

[27] 25t WL, £ 55, IWRBEES R . C L
AR A0 T T 28 R B R A RS
KE 2 B A E LT . AR R AR R A, 2017,
38(1):42-46.

[28] SEN V,BOZKURT I H,AYDOGDU O, et al.
Significance of preoperative neutrophil-lympho-
cyte count ratio on predicting postoperative
sepsis after percutaneous nephrolithotomy[]J].
Kaohsiung ] Med Sci,2016,32(10):507-513.

ISR H . 2023-08-20 &[] H 1 .2023-11-16)
ik T

(#5179 50
JhETXA == &. uniplatform=NZKPT &. lan-
guage= CHS.

[14] TSANG M. Zebrafish: a tool for chemical screens
[J]. Birth Defects Res C Embryo Today , 2010, 90
(3):185-192.

[157] B A& 5Kk A . B 3 W B 5 £ 7E K Bl 28 &R
GEPIR AT FE b B R LT 1. v 1 S 56 B o i
2018,26(3):392-397.

[16 ] POSTLETHWAIT J H, WOODS I G, NGO-
HAZELETT P, et al. Zebrafish comparative
genomics and the origins of vertebrate chromo-
somes[ ] ]. Genome Res, 2000, 10 (12): 1890-
1902.

C17] XAT 4 PR, A B, 55 B I (R AL 7 24 ) .
Wz Ve E g R A LT DL IR B o7, 2014, 27
(5):1-8,13.

(18] BRBIZr, s ¥7 . SR, % MR S A AT
HE S E R TR SBR[ 1. I PERE 7
2013,22(7):71-74.

C19] BIC . BRFS , S B, U3 PR HE  JOORS E £ 3 1L 3
P R KR I R SCIRI (T ). e e 2 2
2013,35(6) :67-68.

(207 AU . ¥ G 5. 5 AN B B v 24 4l 2F 52 AL TR) S5 40
i S R 53 WA BT 5 a0 JRR LT ). B P o B 2 Kl
2021,44(5) :135-140.

[21] ThEHE, 47 2 80 ki, 5. IR T E2 M
T 2/ PR AR TR AR A 3 A A AR G Y
WEoE Bk e [T, e 2R B 5 2R 2R . 2021, 41
(12):1154-1159.

Wi fs B #1.2023-07-20 &1 H 11 .2023-11-22)
(HH -k 5



