Medicina, Ribeirdao Preto,
32: 199-202, abr./jun. 1999 DESCRICAO DE METODOS, TECNICAS E INSTRUMENTAIS

THE CHROMOSOMAL CONSTITUTION OF SPERMATOZOA
FROM EIGHT NORMAL, HEALTHY BRAZILIAN MEN

A CONSTITUICAO CROMOSSOMICA DE ESPERMATOZOIDES
DE OITO HOMENS BRASILEIROS NORMAIS

Wagner José Martins Paiva?, Elza M.P. Sartorelli*?, Cristina Templado®
& Jodo Monteiro de Pina-Neto?

Department of Genetics, Faculty of Medicine, Sdo Paulo University, 14049-900 Ribeirdo Preto (SP), Brazil, Tel.: (55)-(16) 6023104,
Fax: (55)-(16) 6330069, Email=jmdpneto@ fmrp.usp.br. Send correspondence to J.M.P.-N; 2Department of Cellular Biology, Embriology
and Genetics, Santa Catarina Federal University, Florian6polis, SC, Brazil; *Department of Cellular Biology, Autonomic University of
Barcelona, Bellaterra, Barcelona, Spain

PAIVAWJM; SARTORELLI EMP; TEMPLADO C & PINA-NETO JM. The chromosomal constitution of spermatozoa
from eight normal, healthy brazilian men. Medicina, Ribeirdo Preto, 32: 199-202, apr./june 1999.

ABSTRACT: We describe the chromosomal analyses of sperm from eight normal brazilian
men using the human sperm-hamster egg fusion technique. The frequency of total chromosomal
aberrations was 5.4% (range, 1.0-13.5%), of structural aberrations 1.4% (range, 0.0-3.3%), of
hyperhaploidy 2.0% (range, 0.0-5.1%) and of hipohaploidy 5.6% (range,0.0-11.3%). The proportion
of X-bearing (54.1%) and Y-bearing (45.9%) spermatozoa differed significantly at 5% level. The
results obtained in this work are similar to those reported in the literature.

UNITERMS: Chromosome Aberrations. Human. Cytogenetics. Spermatozoa. Chromosomes,

Human.
1. INTRODUCTION 2. SUBJECTS AND METHODS
Since the first publication by Rudak et al. Semen samples were obtained from eight nor-

(1978§Y of a method for the direct investigation of mal, healthy donors, 21-45 years old, with no history
human sperm chromosomes after a sperm has peff¥£xposure to known mutagens or clastogens, and no
trated a golden hamster egg some groups have usggrent treatment for any iliness. Six of the men were
this approach to study human spermaté#ba of proven fertility anc_l two were of _unproved fertility.
This technique has been used to evaluate tff@nly one of the subjects was a cigarette smoker.
sperm complement of healthy normal men, to analyze | € téchnique for obtaining human sperm

meiotic segregation patterns in males heterozygous f0 mplements after penetration in zona-free hamster

o ) i i (
constitutional chromosomal aberrations, to screen Caﬂgcytes has peen described by Mart|n_et_al.(19183)
d adapted in our laboratory using a similar protocol

cer patients submitted to chemotherapy and in m M
with idiopathic infertility (see Guttenbach et al., 1997 o that of Templado et al. (1988)
for a review).

In the present paper, we present the resulé’ RESULTS
obtained from eight normal, healthy brazilian donors Six hundred and forty six sperm chromosomal
using this technique and also describe the cytogenettomplements were analyzed, with a mean number of
characteristics of the sperm chromosomal compleme86 metaphases per donor (range, 25-142). The pro-
for these men. portion of X-(54,1%) and Y-bearing (45,9%) sperm is
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significantly different at 5% level from the expected4. DISCUSSION
1:1 ratio (Table I). _

The mean frequency of structural aberrations The excess of X-bearing spermatozoa ob-
was 1.4% (0.0% - 3.4%) and the mean frequency Served in this work, which is significant at 5% level
aneuploidy was 7.6% (3.1% - 14.1%) with a hypo_(x2 = 4.34), was observed b_y other researchers
haploidy rate of 5.6% (0.0% - 11.3%) and a hyper{Balkan & Martin, 19882, Martin, 1983'; Burns
haploidy rate of 2.0% (0.0% - 5.1%) (Table I). The€t al,_1986‘3); Jenderny, 199%). In pertinent liera- .
loss of chromosomes can be due to methodologicki® it was also observed an excess of Y-bearing
reasons, and Considering each hyperhap|0|d cell pr§pel‘mat020a tOO, Wh|Ch can be a.tt”buted toa Sma”
duced a complementary hypohaploid cell, the interndtumber of complements analyzed (Guttenbach et
tional consensus is to consider the aneuploidy rate a51997§'9.
being twice the frequency of hyperhaploidy. Using this The mean frequencies of hypohaploidy and hy-
criterion the total frequency of chromosomal aberraPerhaploidy detected in our sample (5.6% and 2.0%,
tions (structural aberrations plus 2X hyperhaploidyyespectively) were compatible with the range reported
was 5.4% (1% - 13.5%) (Table 11).Of the nine strucby others (0.5% - 9.1% for hypohaploid complements
turalaberrationsletected four were chromosomal breaksand 0.5% - 5.4% for hyperhaploid complements). The
three were chromatid breaks and two veerentric frag-  predominance of hypohaploid sperm complements
ments (Table II). If one does not consider the chromaelative to hyperhaploid complements agrees with other
tid breaks, which result from rearrangements duringtudies. However, in contrast to the preferential loss
DNA replication in the hamster egg, then the meanf smaller chromosomes reported in the literature, we
frequency of structural aberrations was 0.9% and thabserved an equal loss in hypohaploid complements
total frequency of chromosomal aberrations was 4.9%nvolving 17 of the largest chromosomes (B and C

In the hyperhaploid complements there was agroups) and 17 of the smallest ones (D, E, F and G
involvement of acrocentric (D and G) and C chromogroups). This equilibrium was also observed for the
somal groups only, and a more general chromosomiayperhaploid complements studied: 6 extra chromo-
involvement (chromosomal groups B, C, D, E, F, andomes from C group and 7 extra chromosomes from
G ) in the hypohaploid complements; the structurab and G groups. No hyperhaploid complement was
aberrations included breaks in some chromosomehserved to involve chromosomes with a large hetero-
(chromosome 2, B and C groups) (Table 111). chromatic region.

Table | - Results of sperm chromosomal analysis

Aberrations

Donor Age Spermanalysed Sex Chromosome  Aneuploid Hyperhaploid Hypohaploid Structural

n° X (%) Y (%) n° (%) n° (%) n° (%) n° (%)

1 21 59 (54.2) (45.8) 8 136 3 5.1 5 85 2 3.4
2 25 88 (48.9) (51.1) 9 10.2 2 2.3 7 7.9 2 2.3
3 25 25 (56.0)  (44.0) 1 4.0 1 4.0 0 0.0 0 0.0
4 27 95 (54.7)  (45.3) 3 3.1 0 0.0 3 31 1 1.0
5 27 64 (53.1)  (46.9) 4 6.2 1 15 3 47 0 0.0
6 35 142 (59.1)  (40.9) 8 5.6 3 2.1 5 35 1 0.7
7 42 102 (56.9) (43.1) 6 5.9 1 1.0 5 4.9 2 2.0
8 45 71 (49.3) (50.7) 10 14.1 2 2.8 8 11.3 1 1.4
TOTAL 646 (54.1) (45.9) 49 7.6 13 2.0 36 5.6 9 1.4
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Table Il — Global frequency of chromosomal aberrations in sperm chromosomes

Donor Age Sperm analysed Aneuploidy Structural Total chromosomal
(2X Hyperhaploidy) aberrations
n° (%) n° (%) n° (%)
1 21 59 6 10.2 2 33 8 135
2 25 88 4 4.5 2 2.3 6 6.8
3 25 25 2 8.0 0 0.0 2 8.0
4 27 95 0 0.0 1 1.0 1 1.0
5 27 64 2 3.1 0 0.0 2 3.1
6 35 142 6 4.2 1 0.7 7 4.9
7 42 102 2 2.0 2 2.0 4 4.0
8 45 71 4 5.6 1 1.4 5 7.0
TOTAL 646 26 4.0 9 1.4 35 54.0
) The mean frequency of struc-
Table Ill — Frequency and type of chromosomal aberrations accor- tural ab ti 1.4% | ithi
ding to chromosomal groups ural aberrations (1.4%) was also within
the range of other studies (0.0% -
Type of chromosomal Sperm karyotype Total number of 13%), but differed from the results of
aberration chromosomal aberrations|  studies that analyzed higher numbers
Hyperhaploid 24X, +C 3 of sperm complements (4-9%). Our
24X +D 2 lower value was more similar to that
24X, +G 3 reported by Martin et al. (1982)1.7%
24Y +C 3 for structural chromosomal aberra-
24Y, + D 1 tions). The types of structural aberra-
24V +G 1 tions detected were similar to other
Hypohaploid 22.X.-B 5 studies, with a predominance of chro-
22X - C 9 mosomal breaks, followed by chroma-
29X -D 5 tid breaks and acentric fragments. No
22X -E 1 chromosomal rearrangments were ob-
22X - F 1 served. The structural aberrations
22X, -G 2 were preferentially concentrated in the
22V -B 1 largest chromosomes (chromosome 2
Y o - and B and C chromosomal groups), as
™ also reported by others (Brandriff et
22,Y,-D 2 .
29V - F 2 al., 19849: Martin et al., 19892); Benet
e 5)
2. -G . et al., 19825, _
222, -C or -G or —Y 5 A Donorlagttej had no |n|flubence_on
Structural 23X, orb B (q) 1 t l;astruc(tjura and numerical aberrations
23X, crb C(q) 2 observed.
23,X, ctb C (q) 2
23,Y, crb 2 (p) 1 ACKNOWLEDGMENTS
23,Y, cth B 1 ,
@ This work was supported by Fun-
23,Y, + ace 2 ~ N .
dacdo de Amparo a Pesquisa do Estado
TOTAL 58 de S&o Paulo (FAPESP) (Grant nos.

88/3089-9, 88/0751-2 and 92/3085-9).

201



WIM Paiva; EMP Sartorelli; C Templado & JM de Pina-Neto
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RESUMO: Apresenta-se a analise citogenética de cromossomos de espermatozéides de
oito homens brasileiros normais, utilizando-se a técnica de fertilizagdo heter6loga homem-
hamster. Os resultados obtidos sdo semelhantes aos descritos em outros laboratérios que
dominam esta técnica. Obteve-se freqiiéncia de 5.4% (variacdo de 1.0-13.5%) de aberracdes
cromossdmicas, sendo 1.4% de aberracdes estruturais (variacdo de 0.0-3.3%), frequéncia de
hiper-haploidia de 2.0% (variagcdo entre 0.0-5.1%) e freqiéncia de hipo-haploidia de 5.6% (varia-
¢do de 0.0-11.3%). A diferenca entre as proporcdes de espermatozéides X (54.1%) e Y (45.9%)
foi significativa, ao nivel de 5%.

UNITERMOS: Aberragdes Cromossdmicas. Humano. Citogenética. Espermatozdide. Cromos-

somos Humanos.
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