2023 4E 8 H o ] bl A PR 2 2k August, 2023
%338 Hei CHINESE JOURNAL OF COMPARATIVE MEDICINE Vol. 33 No. 8

S AR W SCRR, A5 2R T AL AR A TR /D RS L2 e S A 2 R AT ST [T b B PR PR 2 A, 2023, 33
(8):75-79, 85.

Zhang J, Cheng D, Yao WH, et al. Study and application of a modified enrichment method to improve the efficiency of chromosome
preparation in mouse spermatogonial cells [ J]. Chin J Comp Med, 2023, 33(8): 75-79, 85.

doi: 10.3969/].issn.1671-7856. 2023. 08. 010

BT LI T S0 R /I BURE D540 5 € ) 2
T T 1

K oOwL,E R WMXHH . E B REEH R A OXT,F R
(ARG F R, 250014)

[WZE] BB 8 — R R/ B 20 AR B AR U0 7 vk, LA ARAR o 45 R4 W 1% v 49 23 4 ARG
AR T B8 R, I8 G IS W 5 N T B AR S g, AR EHUMEPE ICR /R 30 R BEALA A 6 4,
B S H BRSO P £ D7 ik B I T BTRE M AR A SORS R B M T Ak e 2 L oRH 1.5 me/mL AR IR, 35°C T4k 15
min, B0 3 min BEFE 1K WAL E SRS RANNE, 2408 B2 R B R B R A, RIS ERR ik i i R
AT . G5R PR TH AL S SRR T A5 I o SO, e R R R AT RS T, 5 TRES, i ]
) 100 A~ r 301 43 BURRS J5% 40 i 1 W48 1) v A5 AL P R (25+3.9) 5 EBR 7 IR 4 (75+5. 6) LU W] oD (P<
0.01) HiJEANREIA 2253344550 (18. 04+2. 47) HEFRIrHE4H (8. 83+2. 04) LB RAE N (P<0. 01) 5 FRw T fiie b 1
ZH Y (IR AR F2 (15, 4022, 30) 525 (AN IBZH (3. 60+ 1. 14) HLH BN (P<0. 01) ; R0l 3 i 4 Yo (o (R i Ar R 5
25 X IR LA TE G2 L (P>0.05) . &1 R VM b s 48 1k A I S 4 o W DR A o 4 205 R S B W T 5%
AT ARAT R S R AT T S OO 1) v 300 0 A DRG T At L, B S O T AR 5 IR AE AR IR S G 25 R T, B /s RS TR
Al Y R TR ASER

[k881R] P RIHIE S /N B IR A B 5 s PRI 7% 30
[FES£ES] R-33 [ xEk#RiIZED] A [XEHS] 1671-7856 (2023) 08-0075-05

Al

Study and application of a modified enrichment method to improve the
efficiency of chromosome preparation in mouse spermatogonial cells

ZHANG Jing, CHENG Dong, YAO Wenhuan, YANG Fei, TANG Hui, SUN Changhua, YAN Yan, ZHOU Wen" , LI Hui"
(Shandong Center for Disease Control and Prevention, Jinan 250014, China)

[ Abstract ] Objective  To establish an improved method for chromosome aberration testing in mouse
spermatogonia, obtain large amounts of constant and clear metaphase chromosomes for reading, and apply the improved
method to assess the mutagenic effect of Maca. Methods Thirty male ICR mice were randomly divided into six groups with
five mice in each group. Seminiferous tubules were minced for spermatogonial cell enrichment. The fragments were treated
with a 1. 5 mg/mL collagenase solution (in serum-free culture medium at 35°C for 15 minutes with intermittent agitation (3
minute intervals). After routine hypotonic treatment, fixation, and cell smearing, slides were observed under a microscope
and compared with those prepared by the conventional method. Results A large number of well-dispersed metaphase
phase spermatogonium with a clear background and compact chromosome structure were prepared and observed by our

method, and the chromosome slides prepared by this method were easy to read. Compared with the result with the
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conventional method, the number of high magnification fields required for observation was significantly decreased ( P<

0.01) and the mitotic index was obviously increased ( P < 0.01 ). The chromosomal aberration rate of the

cyclophosphamide-positive control group was significantly higher than that of the control group (P<0.01). No significant

differences were found in the chromosome aberration rate between the Maca groups of various dosages and the control group

(P>0.05). Conclusions

The enrichment efficiency of spermatogonial cells and the success rate of experiments were

improved by the modified method, and this method was significantly better than conventional method. Maca had no effect on

the chromosomes of mouse spermatogonial cells under the experimental conditions.
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Figure 1 Effects of old and new methods on chromosome aberration test drops’ slides in mouse spermatogonial cells
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Table 1 Effects of old and new methods on the number of visual fields and mitotic index

IrH KGR KK PLEF % A 22535445 (%o)
Groups Number of observed Visual field Mitotic index
Sl aypra il
25%1 75+8.7 .80£2.2
National standard method group 5100 5+8 8.8022.28
i R AL Ak .
25%100 ** "‘*
Modified digestion and enrichment method group 2336 17.80+1.79
T SRR, ™ P<0.01,
Note. Compared with the national standard method group, ™ P<0.0l.
&2 HIE /S UK LA G (R IR S AR BRI (n=5)
Table 2 Effects of Maca on chromosome aberration rate of spermatogonial cells in mouse
HilH (g/kg) B ok 1) 10 W 7L 41t K W AS AR (%) 2257 B (%o)
Dose Number of observed Aberrant cells Aberration rate Mitotic index
2.5(24 h) 5%100 17 3.40+1. 14 17. 60+2. 61
5.0(24 h) 5%100 15 3.00+1.22 18.00+2.92
10.0(24 h) 5%100 16 3.20£1. 10 18. 60+3. 05
10.0(48 h) 5%100 17 3.40+0. 55 18.20+2. 86
2% i HR ]
ZEMRA 5%100 18 3.60x1. 14 17.80+1.79
Blank control group
PEXT RS
FHEEXT RS 5%100 7 15.40+2.30 17.00+1. 41
Positive control group
TE: 5 FIXHRA LR, ™ P<0.01,

Note. Compared with the blank control group, ™ P<0. 0l.
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Table 3 Effects of Maca on chromosome structure aberration of spermatogonial cells in mouse

S 1Y 2y 5
Lt (/ke) W W oMk easgor orel REBRLIORGIE g
Dose Break Fragment Minute Acentric ring rrewiar oune _Ol e Exchange
chromosom centromeric chromosom
2.5(24 h) 14(77.78)  1(5.56) 1(5.56) 0(0) 1(5.56) 0(0) 1(5.56)
5.0(24 h) 15(88.24) 1(5.88) 1(5.88) 0(0) 0(0) 0(0) 0(0)
10.0(24 h) 14(87.50)  1(6.25) 1(6.25) 0(0) 0(0) 0(0) 0(0)
10.0(48 h) 14(82.35)  1(5.88) 1(5.88) 0(0) 0(0) 0(0) 1(5.88)
ZHMRE 15(78.95) 1(5.26) 1(5.26) 1(5.26) 0(0) 0(0) 1(5.26)
Blank control group
FER R4 97(85.09) 3(2.63)  3(2.63)  4(3.51) 1(0.88) 2(1.75) 4(3.5)

Positive control group
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