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The genetic damage to testicular germ cells and sperms of mice after exposure to

Depleted Uranium

BAI Yang, LIU Jinyi, CAO Jia, SUN Hua-ming, LIU Sheng—~xue, YANG Lu-jun, ZHOU Yan-hong, CHEN Guo-hua, 1l
An, WANG Iu (Depariment of Hygiene Toxicology, College of Military Preventive Medicine, Third Military Medical University, Chongqing
400038 China)

Abstract: Objective To investigate the genetic damage to testicular germ cells and sperms of mice induced by
inhalation of Depleted Uranium (DU) aerosol. Methods — Genetic damage due to DU to spermatogenic cells and
spemms of mice was assessed by chromosome aberration test, micwonucleus test and sperm chromatin stwicture assay
(SCSA) of the primary spermatocytes of mice. Results No difference in micronucleus rate of testicular gem cells
was found between DU aerosol group and the control group. The chromosome numerical aberration rates of the groups
inhaling DU aerosol at the doses of (731. 52435, 99) ng /s and (877. 83 +43.19) ng & were 17.2 % and 27. 2%
respectively, increasing significantly as compared with that of the control group (P<Z0. 01). SCSA revealed that the
average o T values, %COMP values and % GRFEN values in DU aerosol groups increased significantly than those in
the control groups (P<<0. 05). Conclusion Inhalation of DU aerosol may result in genetic damage to testicular germ
cells and spems of mice.
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Tab 1 Effects of DU on the chromosome aberration of testicular

germ cells of mice

Dose Scored Abnornulitis Menof cp/
abnomal

(ngkx+ts) ek HOP HEP TR TEP PP celu(y) el

Control D0 A2 126%)  211%) 36 0.036

K630+ 720 10 8(44%) 8(4%) 2(11%) 34 0.04

292 60+14.40 00  6(25%) 12(D%) 407%)  2(8%) 44 0.044

7315243599 0 DA %) 15(17%) 263005)  6(7%) 4(5%) 1727 0.172

877.83143.19 10 I(29%) 28(2A%) 29(21%)  29(21%) 11(8%) 272 %% 0.272

HOP: Hypodipbid; HEP: Hyperdipbid; TRP: Triploid; TEP; Tet-
raploid; PP: Poliploid * *. P<0.01 vs control; %, P<<0.05s
(731. 52435.99) group; CA: Chromosome aberration

1 DU (Giemsa X 1 000
2N, , )
Fig1 The polyploid of chromosome induced by DU (Giemsa <1 000,
Left: Normal chromosome 2n; Right: Polyploid)
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Tab 2 Frequency of micronucleus of testicular germ cells of mice

in all groups

Dase Primary Secondary ) Miconucleus  Abnama
(gl 3t spomiogies gemdoges T (M) gomm el

Control 2 9 1.1 1.1
146.30+ 7.20 1 12 1.3 1.3
292.60 +14.40 1 10 1.1 1.1
731.52435.99 1 9 1.0 1.0
877.83 443.19 6 0.6 0.5
CP(40 mg kg) 36 301 6.74 6.62

Total germ cell counted 10 000 (10 mice /gmup); CP: Cyclophospha-

mide (10 mice /gmup)
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Tab 3 Results by sperm chromatin structure assay in the control
s o
group and testing groups( x s)
DU s
(ngh) SCSA Variable
G s ks
e or %, COMP Y/ GREEN ° DNA
Conto ] 253. 51£31. 76 3.73£5.50 0.89+0. 44 °
731.524:35. 9 288.29468.30F  9.02+4.43" 1.62%1. 06
877.83+43. 19 294. 56472. 90 " 9.11+5.33 " 1.80+0. 61 *
*, P<0. 05 vs control )
[1] Bleise A, Danes P R, Burkart W. Properties, use and health effects of de-
3 pleted uranium (DU):; a general overview| J|. J Envion Radioact, 2003 64
(2:3): B3— 112
[2] Miller A C, Brooks K, Stewart M, efal. Genomic instability in human os-
teoblast cells after exposure to depleted uranium: delayed lethality and mi-
’ ’ croruclei formation| J] . J Environ Radioact, 2003, 64(2-3);247— 259,
’ s
[3] , . ,
. (. . 200 21(9). %4—948
(Aneuploidy) (Euploidy ) . [4 [M]. » 2003. 374
s — 375.
) [3] , , s [M].
) (731.52+35.99) (877. 8 143. 19) ngle
0 0 0 0 , 2001. 176— 177.
42A SOA ‘40% 30% [6] Evenson D P, Darzynkiewicz Z, Melamed M R Relation of manmalian
17 % 21 % ’ sperm chromatin heterogeneity to fertility J]. Science, 1980, 210(4474).
\ 1131 1133,
, DU [7] Traina M E, Rescia M, Utbani E, eral. Long-lasting effects of lindane on
DU mouse spermatogenesis induced by in utero exposure[ J]. Reprod Toxicol,
’ 2003 17¢1): 25— 35.
’ [8 Sakkas D, Umer F, Bizzaro D, ef al. Spemm nuclear DNA damage and al-
’ ° tered chranatin structure; effect on fertilization and emhryo development

DU

[J. Hun Reprods 1998, 13(Suppl 4): 11— 19

(A K T)



