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[ Abstract )
fragmentation (SDF) using corticosterone ( CORT) and sodium benzoate (NaB). Methods Fifty 3-week-old male
ICR mice were divided randomly into CORT-treated (n=30) and NaB-treated (n=20) groups. The CORT group was
further divided into the following six groups (n=>5 per group) : high CORT (500 pg/mL) , medium CORT (200 pg/
mL) , and low CORT (10 wg/mL) drinking water group, drinking water control group, CORT injection (40 mg/kg)

Objective To prepare a mouse model of asthenozoospermia ( AZS) with high sperm DNA

group, and injection control group ( normal saline). The animals were modeled continuously for 50 d. Mice in the
NaB group were further divided into four groups (n=35 per group) : high NaB (500 mg/kg) , medium NaB (300 mg/
kg), and low NaB (100 mg/kg) gavage groups, and control group ( normal saline). The animals were modeled
continuously for 50 d. The physiological state of the mice in each group was observed and mass changes were recorded
continuously. The sperm motility capacity and DNA fragmentation index ( DFI) of the sperm were observed from the
tail of the epididymis after the end of the modeling. Results The rate of mass change in the CORT-injection moding
group showed a downward trend. There was no significant difference (P>0.05) in the high NaB gavage group, and
the rate of body mass change in the high NaB gavage group was significantly decreased compared with the control group
(P<0.05). The percentages of forward motility sperm were significantly decreased in the CORT injection group (P>
0.05) and the percentage in the high NaB gavage group (P<0.05), compared with the control group. The DFI was
increased in the CORT injection group compared with the control group, but the difference was not significant ( P>
0.05), and the DFI in the high NaB gavage group was significantly increased compared with the control group ( P<
0.05). Conclusions Intragastric gavage with NaB 500 mg/ (kg « d) for 50 d is an ideal method for constructing an
animal model of AZS with high SDF.

[ Keywords] asthenozoospermia with high SDF; mouse model; sodium benzoate; corticosterone
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Figure 1 Body mass curves of mice in each group during the modeling process
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Figure 2 Curve of body mass change in each group of mice during the modeling process
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Figure 3 Sperm quality analysis of mice in each group

FEATRTREA

Injection control group

TRAT IR
CORT injection group

10° 107
10°4 103
< 10°4 < 10°4
o 3 @] 3
E =,
b= =5
10°4 1073
03 (V= g
.3 Q3 1 Q4 Q3
-10°40.13 6.65 -10° 01 7.71
Ll TT T ™ T T R T TTT T il | T T
-100 0 10 100 100 10 -0 0 100 100 100 10°
PE-A PE-A
=191} WL
Low NAB gavage group Medium NAB gavage group
10° Q1 10" 3
1.45
10" 104
< 104 < 10
(&} 3 &} 3
= =
= E
= e
10° 16°4
o 03
Y Q3 R Q3
2109 g 04 7.47 -10°4 035 9.91
L TTT Lhba | ™ ™ Ly | T TTT T T Lk} Likde |
1000 0 10 10t 10 21000 100 100 100 10
PE-A PE-A

B4 SRS T A0 G 1 i 24 4SO U 45

FITC-A

FITC-A

LA
Control group

10°5 Q1
148

103

10°

10°4

03 -
ERNE Q3

-10°9 036 6.91
| L) TTT ™ Ty | e
-0 0 100 100 100 10°

PE-A

#ERAIEA
High NAB gavage group

Figure 4 Results of flow cytometry by flow cytometry in the AO staining method of sperm in each group of modeling mice
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Figure S DFI of mice in each group

3 i

AZS f¥: SDF Fhm 25 BHEAET L&t x
ST, LA i B AR A R IR IR B A2 PR AR I
(0 LS R 7 SDF 9 % AE LI 5 24, SDF
ThE55 B SR U U R0 4 Bh AR 58 4 R 25 R A7 A T A
X, MmN RAEFH T L EER A A R
OB FE I h B ST i HEAE I R AL FE SDF fY
Famigyrt M) N\ 28 {a B 9 e B B 9 AR G
KHERZ —RE R, I8 & IE R A FH I RE
Fck R EHNZE " AR EHARIEFRERS
KT Nz A EELR , Tk, 8
SN 2852 0, R 2 B IS IR FE LA
NP8 N, (HX B8 255 B FR5
HR RTINS ML A4 At I 1 552 i i A< o) B R b AR
WFFRRERE T8 UL B i 245 S s R b e
BiiJE5 5] NaB A Az 1 J7 =X b 09 1R g B 800k 4 37
AZS ¥ SDF T sty | s 55 250 7 ik S
HATAE AT gE SOk o120 S R Y
B s PR R kS F DNA #4509 &4 & R
S B L AR ISR 25 R B WL Y B A Y
X5, Sy AR A ) = AR 2 ) NaB J&
o3t Ok DNA B4, B i Jo i, A i o
2R BB A R I IR = DFT A BERY 27 IR — 2 1
CIEERSY LS

IS4
o B

NaB 1E A —Fh 2 #5025 s m 5], i 1 H
il 4 R L TR 1R R A B K HR A T i R
FoE M 7E 2 BRI B 0z A Sk B s R0 FH T
AR (250~ 5 mg/kg BW/d) ™
W T Aot i B i 25 Tk Ar LR i ik
0. 1% M FEEAFE T ™) ) NaB J8 TR# 1
VI, 25 ARG A A D B NaB B, 10~ 14 h
Jei BT 5 4k (H R AT s NaB HoAg # bk
ERVWER, AR K IR AT & NaB 0 A4 45 41
LI E AR GED BANEWRER NaB B A
Z AL, BB NS B IR AN R A T A R, 51
RIS KT B 55, BT 2L NaB H A S0 Pl
AEFEFEMERY ) 7E NaB 43R S50 s b B 4R 2
T EE R 2 R A
BE X NaB A58 5 M O BF 9T 2 0 1 £, iiF 9T 6 1
NaB S0/ SR IUARS /NS I Z5 A LU SRS + &
A R I RA AR S I | B9 0 o) 9 2 R IR AR R
KT NaB i g 0E B BT L3 ) %o 52 3 ook
T A 2 [ A B A O R ) T A M R
¥ QA Ok EZY I G EN S N= 1 N i Ve
GRS A7 5 NaB JIPCH A5+ DNA #4448
TR, R AR 5T B FEAF 52 AN [F] 590 i NaB 1442
F B 1] 265 25 %/ BRUORS I B 5 )

ARSI 43 3 SR BT b AN [R] B4 3 5y vk D
3. AZS P ST DFL /NS IR 64T T R



P P AR R 2 2Rk 2025 4FE 3 45 35 %% 3 Chin J Comp Med, March 2025, Vol. 35,No. 3 55

RIIPAL . 45 5 & B, CORT Kz T 1 S A 1AV
PUKS iz shRE 1 R LA M DFL JHitadi (H 24 5
PN B35 5 CORT PR /K AR R4 ) 2 vy U7 32 s A
ek i T B0 B ™ SR ORS R A 3
RS, MEIR Z IR KM EBEFE O, A T35
JIN R DR el A ] 40 N 4 AT, e s s iz ik
B AT S I 0 B A A4k NaB HE B &
AU TGI8 ShRE ) T B \DFI FH& , 5 X I
HAHH A BEMEES

£ L iR, CORT MM at B rp 1 il h i 3 12
55 i BRI BE T IR & O IR R AR B i
S A D R AR AR B T AZS B
SDF A5 #4835 2 AIK, PR 5875 Y 9 NaB
BRI R S M T AZS £ 5 DFI /) BB 7Y
HEA R

H T, KIEAs+ DNA #5473 (/& SDF) B 58
Z % R E A1, 10 Bap, LA 100 mg/ (kg
- d)VEH 8 AL I/ NEHRE T DNA A5l 45
AT HR — 3B (di-2-ethyl hexyl phthalate,
DEHP), L1 10 mL/kg #H 30 d 5 R /NRAE F
DNA #5175 4 A BRB IE H ( cyclophosphamide,
CP) ,#%L 14 d A ES CP(20 mg/ (kg - d) ) 5
SRS FRERE SDF b FF R AR Bk 4R
S A SRR M AR vk, X Sy vk AR
X5 T DFT KT, (H Rt B T A oA 4
BTz BB, 1 HALME LLHERRRE T DNA $5
30 75 S LA B 05 4k 5 | RS Y i) o 3k 4 )y
DA AR FL LG R TR W 5, AR B
AE R DL E I, JE TARE L 2R R H
BFAR T i AS 20/ B4 B v i) iz 540, i 2
AR T AR5 AR G, 3k TG BE = — A EE i B
2 RHLEEAL S5 Ak, B AT K E NaB BEPE A 5E
PRI AR b TIPAN A 1 20 LB B AE T )
[15] 722 SARRI 8 Y e P17 2R o N = iU B B
HOLIFE AR (EE DFL 53X — I PR D045 br A
AWFFE , ARG IR VAL T A & NaB % i
PE/INEURG 5~ DNA #5472 B2 Bl DFL ZKSF- R LA Il
IR DFL B35 1297 3 it — o 19 3198 5 BH
B

EL-SHENNAWY 25U BF 5% T NaB X e K
AR R G R, B & 1,10,
50,100,250 ,500 F1 1000 mg/kg BW , & B 7] &

100~ 1000 mg/kg, &A% 90 d, K UK T 1% 1 Mk
iR FEE R LT, R T AL
AL I ROS (30T S 80K AiE TR K 40 i 9 7=
1) 3 BRI 35 /0 55 W R A Y B, {E X R
DFI 7K By 52 M oK T E 5T, A B 55 & 3 NaB
B 7 2 500 mg/kg A S HEME/ N EAE F DFI K
SR T, KEHINDE 287 BF 58 T Bt 36 1 /2 il
NaB X P K B 52 0L D) B8 19 5% ), 3 A5 7] 4 o
100 mg/kg, &M 28 d, 45 W0 & B 25 )5 RS2 L
HREINERE 50 6 T50E s shie 1T %,
SR B 550 5 R A E R W5 X A
+ DFL (520, Hoas A5 5] it 460 58 Ry /)N BRGS0 o
h 150 mg/kg MK TAHFSE B NaB B = 5 =41,
I AT GRS /D B R DA R 3 AR B AN [R) BT
HH,

53R W] NaB 755 K B 52 AL 3 M A2 38 0ot 45
RN i AR T S AE ML & A, NaB 4L A B
AT BT B i — T A — P A Al A B0 1, S B
iR 2 KO REAR, S2 R K T, IE R Z KT
Pl 0T 0 AR A T AR A ) B TR A BEAIG, 47
JoEH KA S Nef2 T HMOX 1 3[R 3635 F i,
IL-18 . TNF-a Fl Caspase 3 F&ik [ JH | AT HY BLKS
TIE 1T B NS T WIE R T m R A W EE T A&
S AR A HL ] AT fE 2 NaB i 1o 48 A6 1 B A AL
il 75 B 55K FREFE DFT T #5870 G 1 B, 45 A K
T DNA 5105 (0 &R HLE )

ZE ks A IE I I SR T 15 e AL 22 )
NaB 1= 71| 1 ¥ 1 1 A/ BUS  19 AZS £ 5 SDF
BERIESE , AT LU LU SRS+ DNA 5 0 i pIL I S
251 R s, LS A4 CORT 1A HAT BAR 2L
R Ry FRAVE N A A

SE k.
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