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REPAIR OF DNA INDUCED L ESIONS AND CHROM O SOM AL
ABERRATIONS THE EFFECTS OF CAFFEINE ON HUMAN
SPERM CHROM OSOM ES

Yu Yunxiang', Huang T ianhua’, Huang jianm in? L iu Hongxi’, Fang xiaow u’
‘GuangdongP rovinceM aternal and Child H ealth CareH ogital, GuangZhou 510010, M edical
School o ShanTou U niversity, ShanT ou 515063

Abstract Chromosome aberrationsw ere analyzed at the first cleavage m etaphase of zona-
free ham ster eggsfertillized in vitrow ith hunan pem. The expermentw asdivided into four
groups ocontrol, caffeine post- treatment,mitomycin C (MM C) pretreatment andMM C pre
- treatment + caffeinepost- treatment Freguenciesof chromosome aberrations in Caffeine,
MM C and MM C+ Caffeine groupswere 27%, 23% and 45%, and the means of breakages
wereQ 72,0 60 and 1 65 sequentially. A Il of above parametersw ere statistically higher than
those in control (8 0%, Q 14) (P< Q 01, P< Q 01). Compared with those in Caffeine and
MM C groups, the increases in the frequencies of chromatid- type and chromosome- type
aberrations were highly significant in MM C+ Caffeine group (P< Q 01, P< Q 01). A far
higher frequency of chromosome- type aberrations than that of chromatid- type oneswas
found These results show ed that caffeine could induce chromosomal aberrations in human
gematozoa and potentiate the effectsof MM C induction by inhibiting thepre- and post-
replication repair systan in ham ster oocytes

Key words CaffeingM itomycin C; Hunan perm chromosome Zona- free han ster oocyte,
DNA repair system
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Table 1 Frequencies of metaphases with chramosamal aberrations (AVI CA) and mean
breakages of chramosomes (M BC) in human spermatozoa exposed to caffeine (CAF),
m itanycin C(MM C) andMM C+ CAF and Potentiation Index of caffeine

groups gem em w ith M CA Total MBC potentiation
analyzed chromosome No. of Index
aberration BC Pl P12
control 100 8 80 14 Q14
CAF 100 27 27. 0 72 Q72" 2 38 4 14
MM C 100 23 230 60 Q 60"
MMC+ CAF 100 45 45 0 165 165" 120 2 02
* p< Q01
2
21 ( 2
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Table 2 Types of chranosomal aberrations in human spermatozoa exposed to CAF,

MM C andMM C+ CAFR

gpem CTD abberrations CS abberrations
roups
9ot analyzed Total ctb  tr gr ocom Total csb  dic r pvz
control 100 2 0 1 1 0 9 9 0 0 0
CAF 100 17 13 3 1 0 59 56 1 0
MM C 100 23 12 4 6 1 15 14 1 0 0
CAFE+MMC 100 54 40 7 4 3 84 67 12 5 0
* CTD, chromatid- type aberrations CS, chromosome- type aberrations
22 ( 3)
Table 3 M eansof chromosome- , chranatid- , breakage- and rejoining- aberra-
tions
Groups Total Na of Chromatid Chromosome B reakage rejoining
aberrations aberrations aberrations aberrations aberrations
Control 100 11 2 9 9 2
(Q 02) (Q 09) (a 09) (a 02)
CAF 100 76 17 59 69 7
(a 17) (Q 59) (0 69) (a 07)
MM C 100 38 23 15 26 12
(a 23) (Q 15) (a 26) (a 12)
MMC+ CAF 100 138 54 84 107 31
(0 54) (0 84) (1 07) (Q 31)
1 65, MM C
1 , (P<QOL,P<AQ
01) MM C PIl
1 , 12, PI2= 2 02
8 0%, MM C
1 4%- 13 6%
o Q 14, 2
Q 12 @ 27 21 MM C
0%, Q 72, ( 23
(P<QO01,P<Q01), ,
Pl1= 2 38, : , (16
PI2= 4 14 ),
MM C 23 @,
0%, Q 60, , 3 Gl 8 S
(P< Q0L P<Q : G2 ( 5 ),
01), ® MMC 1
+ 45 0%, S ® G1
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Figure 7. Effectsof caffeinepost- treatmenton the frequenciesof rejoined- and unrejoined- type aberrations induced in hu-

man pem chromosomes
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