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2
TUNEL
2.1 X 0.025—0.2Gy X
TUNEL
2.1.1 HE 0.075Gy
TUNEL
HE
TUNEL
0.025—0.2Gy X
2.2 X
0.075Gy
2.2.1 HE 0.075Cy 6h
12—18h
2.1.T2UNETLUNEL TUNEL 0.1 0.26y 6h .
— 12h
12—18 h 6h
Tab.1 Changes in percentages of TUNEL and HE positive cells in spermatogonia (A) and spermatocytes (B) of testes
after LDR (I-VI stages) (xx59)
t/after Dose of irradiation / Gy
WBI/h 0 0.025 0.05 0.075 0.1 0.2
0 A TU 11.3+ 0.09 14.3+ 0.21 12.0+ 0.31 16.8+ 7.91 14.5+ 0.51 14.2+ 0.11
HE 19.4+ 0.19 22.2+ 0.51 35.1+ 0.81 32.8% 2.51 34.0+ 0.42 30.2+ 0.12
B TU 1.6+ 0.08 1.7+ 0.23 3.6 0.41 4.3+ 3.56 5.8+ 1.02 30.2+ 0.12
HE 1.4+ 1.08 1.5+ 1.22 3.4+ 1.41 3.0+ 0.56 2.9% 1.12 2.3£ 1.20
6 A TU 23.5+ 0.03 31.5+ 3.010  44.4+ 6.72% 48.5+ 1.82® 34.1+ 0.21® 35.2+ 0.23%®
HE 28.6x 0.73 33.3+ 2.03 38.1+ 6.72¢ 46.2+ 0.82® 40.2+ 0.18® 41.2+ 1.23%®
B TU 2.7+ 0.03 33.1% 3.21 3.3+ 1.20¥ 3.9+ 0.11¢® 3.8+ 1.25¢@ 4.0+ 0.14®
HE 2.3+ 0.13 2.8+ 1.21 3.3+ 1.20¥ 4.4+ 1.11® 3.0+ 1.50¢ 3.6+ 0.56%
12 A TU 19.6+ 0.12 22.2+ 0.12 43.7+ 9.01®0 67.6% 8.870 54.4+ 1.20°° 60.1+ 6.41
HE 10.1+ 0.12 28.2+ 0.23%® 14.2+2.21 57.6+ 7.07® 49.2+ 7.52® 552+ 8.51?
B TU 3.6+ 1.02 4.7+ 2.71¢ 5.3+ 0.31¢® 6.8+ 1.52? 4.2+ 1.12 5.6+ 1.20®
HE 4.0+ 1.12 5.0+ 2.98¢® 5.2+ 3.82%® 5.9+ 2.54® 4.2+ 0.85 5.0+ 1.89%
18 A TU 18.8+ 0.12 26.8x 1.25 45.1+ 6.41®0 68.5+ 8.610 47.6% 1.210 60.5+ 2.149
HE 13.3+ 0.99 20.2+ 1.31% 48.1+ 1.85® 54.4+5.23® 40.1+ 5.11® 51.1+ 5.81¢
B TU 2.8+ 0.41 4.9+ 0.31¢® 3.3+ 0.81 7.8+ 0.459 4.8+ 0.51¢® 6.3+ 0.88?
HE 2.7+ 0.58 4.0+ 3.12%® 4.2+ 0.12%® 5.3+ 0.18%® 4.1+ 0.14® 5.0+ 1.15%®
24 A TU 10.1+ 0.47 18.9+ 4.52% 11.6+ 1.02 44 .5+ 3.38®0 31.9+ 0.15® 32.8+ 1.249
HE 19.8+ 1.41 31.5+ 5.50 41.6+ 1.23® 44.8+ 0.81 37.2+ 0.17®  41.2+ 0.28?
B TU 3.7+ 3.10 3.9+ 0.15 3.8+ 2.18 3.7 2.12 5.3% 3.25 4.3+ 0.17
HE 3.1+ 1.28 3.0+ 1.15 3.9+ 2.52 4.0+ 1.31 3.2+ 1.25 4.5+ 1.56%
n=3, *p 0.05, *p 0. 01, vs OGy groups
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Tab.2 Changes in percentages of TUNEL and HE positive cells in spermatogonia (A) and spermatocytes (B) of

testes after LDR (VI-VII stages) (xx59)
t/after Dose of irradiation / Gy
WB1/h 0 0.025 0.05 0.075 0.1 0.2
0 A TU 26.5+ 0.91 28.3+ 1.29 22.7+x 2.10 34.6+ 0.93 27.9+ 1.82 23.2+ 2.12
HE 19.0+ 0.41 19.1+ 0.15 20.2+ 1.05 16.8+ 0.31 19.1+ 1.24 12.4+ 1.22
B TU 3.4+ 0.45 2.3+ 1.92 3.1+ 1.31 4.3+ 0.23 5.7+ 0.25 4.4+ 0.25
HE 1.4+ 1.05 1.3+ 0.82 1.7+ 1.14 2.0+ 0.25 1.7+ 0.41 1.2+ 0.12
6 A TU 34.7+ 0.45 53.2+ 0.94® 58.2+ 4.01 51.2+ 0.25® 48.3+ 0.21® 50.1+ 1.25%
HE 21.1+ 0.11 25.2+ 1.55“0 23.3+ 1.52 24.6+ 0.120 21.3+1.22 20.1+ 0.25
B TU 2.6+ 0.91 3.6% 2.01 3.7+ 1.029 6.1+ 0.25%® 4 4+ 3.259 5.0+ 0.209
HE 1.8+ 0.51 2.0+ 0.51 1.9+ 1.25 2.1+ 0.85® 2.1+ 0.55 2.0+ 0.22¢
12 A TU 25.7+ 0.22 51.9+ 8.92 64.5+ 2.01 65.0+ 0.54® 47.2+ 0.21 54.6+ 7.54?
HE 18.9+ 0.12 16.3+ 1.55 20.5+ 1.21 28.5+ 0.41 21.0+ 0.79 24.3+ 6.58
B TU 2.2+ 0.61 5.1+ 2.71® 5.8+ 0.51?® 8.1+ 0.28¢? 5.2+ 2.21® 6.0+ 0.25%
HE 2.0+ 1.15 2.1+ 0.19 2.5+ 0.51® 2.4+ 0.64® 1.9+ 0.65 2.1+ 0.259
18 A TU 34.2+ 0.91 55.1+ 1.06“ 48.9+ 2.50® 66.7+ 5.25® 62.1+ 0.15® 66.7+ 0.15%
HE 21.0+ 1.55 20.2+ 1.89% 24.1+ 2.46 26.4+ 0.24% 22.1+ 0.57 21.2+ 1.45
B TU 2.8+ 0.41 4.7+ 0.929 4.1+ 1.02 7.5+ 0.16® 4.4+ 2.719 5.5+ 0.25%
HE 2.5+ 0.15 1.7+ 1.45 2.1+ 1.20¢ 2.2+ 1.08 2.0+ 0.25 2.1+ 0.47
24 A TU 29.0+ 2.10 20.3+ 0.03 35.1+ 1.03® 31.2+ 0.24% 42.4% 4.00® 25.6% 1.22
HE 17.6%+ 2.10 18.2+ 1.03 19.1+ 1.08® 21.1+ 0.25 17.4+ 0.87 18.6+ 0.14?®
B TU 3.0+ 2.10 3.8+ 0.35 3.8+ 0.35 5.3+ 0.12¢® 4.6+ 0.31® 5.1+ 0.25
HE 2.0+ 1.05 2.0+ 2.12 2.0+ 0.15 2.0+ 0.07 1.7+ 0.31 1.9+ 0.88®
n=3, *p 0.05, *p 0. 01, vs OGy groups
2.2.2 TUNEL 0.075Cy 6h 0.025—0.20Gy
18h 6h 0.075Cy 0.025—0.05Gy X
12—18h 0.1Gy 0.26y 0.075Cy
6h — — 0.20Gy
— 12—18h 1 2 3
6h — 2.3.2 12—18 h TUNEL
— 12—18h 0.025—0.20Gy X
0.025 0.05Gy . . .
1 2 3
2.3 X 0.0256y
0.05Gy 12—18h
2.3.1 12h HE 0.025—0.20Gy X 0.0756y 0.20Gy
— 1 2 3 1
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Tab.3 Changes in percentages of TUNEL and HE positive cells in spermatogonia (A) and spermatocytes (B) of

testes after LDR(X-XI1 stages) (xx5s)

t/after Dose of irradiation/ Gy

WBI/h 0 0.025 0.05 0.075 0.1 0.2

0 TU 18.5+ 0.71 31.5% 0.21 22.8+ 1.12 29.0+ 0.45 31.9% 3.02 30.2+ 0.91
HE 15.2+ 0.71 27.3+ 0.18 27.6x 2.23 26.2+ 0.95 246+ 1.52 25.6+x 0.25
TU 3.4+ 2.71 2.6+ 1.17 3.7+ 2.37 4.2+ 0.12 5.0 3.20 4.6x 0.45
HE 2.9+ 0.75 2.8 1.75 2.5+ 2.41 3.0+ 0.45 2.1+ 0.24 2.3+ 0.56

6 TU 33.9+ 0.31  30.6% 0.12 43.6+ 0.65° 40.4+ 7.12® 55.3+ 0.21 50.6+ 0.259
HE 18.1+ 4.13 29.9+ 0.55“ 26.5+ 0.18“ 35.4+ 0.91® 30.0+ 2.12% 24.1+ 0.41
TU 4.1+ 1.06 2.6 0.24 3.7+ 0.57 4.9+ 3.12 5.3+ 0.17%® 5.0+ 0.13%
HE 2.7+ 1.15 2.9+ 0.42 2.8+ 0.49 3.2+ 1.25%® 2.7+ 1.22 3.0+ 0.319

12 TU 24.0+ 0.37 58.6% 4.65 33.7+ 5.18% 51.0+ 9.31® 55.1+ 6.12” 62.9+ 8.459
HE 10.1+ 1.07 28.1+ 1.25% 33.4+ 8.14® 40.1+ 2.00® 19.3+ 0.52® 30.1% 0.33%®
TU 2.9% 2.04 4.3+ 0.419 4.9+ 0.129 7.6 1.419 4.2+ 1.129 5.2+ 0.14?®
HE 2.5+ 0.41 3.0+ 0.44¢ 3.3+ 1.25¢@ 3.0+ 1.33® 2.1+ 0.81 2.6 0.25

18 TU 34.6+ 0.51 35.9+ 0.16> 50.0+ 0.21 61.0+ 8.43® 56.1+ 2.13 60.5+ 1.25%
HE 18.7+ 1.51 29.6+ 1.98® 31.3+ 0.88® 33.2+ 0.25® 27.31+ 1.25® 35.3+ 0.14%?
TU 1.7+ 0.91 4.9+ 1.61? 3.3+ 0.37® 7.3+ 0.41%® 4.5+ 0.21%® 4.9+ 0.559
HE 2.4+ 2.05 2.1+ 0.65 2.8+ 0.80 3.8+ 1.02¢® 2.1+ 0.94 2.5t 0.47

24 TU 24.4+ 1.22 30.4+ 0.51° 23.9+ 3.24 37.9+ 3.25® 33.0+ 3.12®0 54.3+ 1.78?
HE 11.2+ 2.02 21.3+ 0.45% 23.3+ 2.50“° 29.8+ 4.12®° 18.7+ 1.56 20.1+ 0.48
TU 2.9+ 3.09 5.9+ 0.41® 2.5+ 1.08 3.8+ 2.519 4.7+ 0.21¢® 5.3+ 0.45%
HE 1.4+ 0.28 2.0+ 0.18 2.1+ 1.19 2.7+ 2.51® 2.0+ 0.71 2.1+ 0.71

n=3, . 05, *p 0. 01, vs 0Gy groups

Fig.1l Paraffin section of mouse spermatogenic cells showing number and distribution of TUNEL positive cells

(deep black stained) in the testesx 400.

A. Apoptosis of spermatogonia and spermatocytes increased in —

stages of the mouse testis spermatogenic cycles 12h after 0.05Gy X-ray irradiation (TUNEL methods)x 400, B.
stages of the mouse testis
spermatogenic cycles 18 h after 0.075 Gy X-ray irradiation (TUNEL methods)x 400.

Apoptosis of spermatogonia and spermatocytes increased significantly in

[7]

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.
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IRRADIATION ON APOPTOSIS
IN SPERMATOGENIC CELLS OF MOUDE TESTES

LU Zhe

GONG Shouliang
Changchun 130021 )

ABSTRACT To study the effects of low dose radiation (LDR) with different doses of X-rays on the
apoptosis in spermatogenic cells of male Kunming mouse testes. The time-effect and dose-effect of

apoptosis in the different stages of spermatogenic cell cycles of mouse testis after LDR with
different doses of X-rays were studied with light microscope using the methods of TdT-mediated dUTP
nick end labeling (TUNEL) and HE staining. The apoptosis of spermatogenic cells induced by LDR had
a remarkable regularity in cell types. When the dose was 0.025Gy, spermatogonium apoptosiswas taken

as main. With the dose increase of irradiation (0.025—0.2Gy), spermatocytes also showed an apoptotic

change, but the apoptotic rate of spermatogonia was significantly higher than that of spermatocytes.

Moreover, the apoptosis of spermatids and spermatozoa scarcely occurred after irradiation with low

dose. The apoptosis of spermatogenic cells induced by LDR has a regular change, which provides a

further experimental evidence for the mechanism study of hormesis by LDR.
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