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SUMMARY

The effect of repeated gonadotrophic hormonal injection to induce superovidation
on embryo survivability and chromosomal aberrations in mice were studied . Thirry
adult female mice were divided into two equal groups and injected for three times
with two differents regimes (2.5LU.FSH +5 LU.HCG and 5 I.U. PMSG +5 LU.
HCG). Five females from each group were sacrificed after each superovilatory
treatment. No abnormal embryos were obtained when females were {reated once with
PMSG + HCG. Percentage of abnormal embryos increased when females were
mudti-treated for superovulation. Within each group significant difference was
observed concerning the implantation sites and living embryos .However , there was
difference in weight of embryos. Chromosomal gap was found in embryo cells
obtained from donors treated twice and thrice for superovulation by PMSG or FSH.
Polyploidy aberration was found in embryo cells obtained dafter three times hormonal
treatment. Chromosomal aberrations after (FSH + HCG previously) treatment were
lower than in (PMSG + HCG) at any dose of treatment.

The obtained resulis indicated thar the FSH + HCG treatment was the
appropriate hormonal preparation for superovulating mice, as it resufted in low
chromosomal aberrations, more implantation sites and change in no.of living
entbryos,
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INTRODUCTION

Spreading the genelic materials of superior females depends on the regular
program of superovulation to maximize the number of the produced embryos. The
response to superovulation and gained embryos decrease significantly with the
repetition of hormonal manipulation. This phenomena was reported on ewe (Sharma
et al., 1996) and in cattle (Totey et al., 1992). Moreover, formation of abnormal
embryos increases with superovulatory treatments (King and Picard, 1985).

Many reports attributed the low response of donors after repeated treatment Lo
either antibody formation against the injected hormones (Lin and Bailey, 1965 and
Totey er al., 1992) or incidence of chromosomal aberrations, which are recognized as
one of the primary causes of reproductive failure and early embryonic mortality in
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domestic animals (Boue and Boue, 1973 and King, 1985), however, the mode of
action of superovulation treatments on chromosomal abnormalities is not completely
determined yet.

The present study was planned to test the response of repeated hormonal
treatment for induction of superovulation and chromosomal changes leading to low
number and less quality of mice embryos.

MATERIALS AND METHODS

Thirty healthy mature female and ten male mice weighting 20 to 30 g each of
Swiss Albino Strain were obtained from the animal house of the National Research
Center, Animals were housed separately in appropriate cages measured 35 X 25 X 25
cm. each, Animals were provided with food and water ad-libittemn.

Females animals were divided into two equal groups according to the type of
treatment for superovulation. Each group was subdivided into three equal classes
according to the number of superovulation treatments (once, twice or thrice).

Females of the first group {(Gl) (n=15) was superovulated using FSH + HCG.
Hormons dose were injected subcutaneously (S.C.) during the diestrous phase (2 days
before the expected day of estrous).For a single superovulating treatment females
were injected with a dose of 2.5 LU, of FSH and HCG 2x daily at a time interval of
1 Zhr starting at 7 a.m for 5 successive days with FSH (from Metodrine, Sereno,
S.P.A.).After the final injection, females were injected intraperitoneally (i.p) with 5.0
LU, of HCG (Pregnyl, produced by the Nile Co., Egypt, under licence of N.V,
Organon  OSS  Holand) at 13:00 hr. (Munoz et al., 1994). Five females were
chosen randomly to be mated with the males, they were killed at day 13 post
mating (GI1-1). After 7 days [rom the beginning of the first treatment the rest of
females (n = 10) were re injected for the second time following the same procedure.
Five females were chosen randomly and allowed to be mated with males before
killing at day 13 [rom pregnancy (G1-2). Seven days after, the living five females
were treated similarly for the third time and were killed 13 days post mating (G1-
3

Females of the second group (G2) (n = 15) were superovulated using PMSG and
HCG. Each female was injected i.p. with 5.0 L.U. of PMSG (Sigma Chemical Co.,
Gestyl, US.A). Approximately, 48 h. later females were injected i.p. with 5.0 L.U. of
HCG (Henery and Kaufman, 1993) (G2-1). Seven days from the beginningof the first
treatment, the rest females were re-treated as the procedure described in the Gl, the
females of all classes were killed at day 13 post mating.,

Al day 13 ol pregnancy after killing the donors, five embryos were collected
randomly from the uterus to study the morphological changes and the chromosomal
aberration types according o Evans (1987). For each embryo, 50 cells in metaphase
were examined to check the chromosomal aberrations,

Statistical analysis
Data of this study was subjected to 2 X 2 factorial design and the analysis was
conducted applying the General Linear Model (SAS, 1990).
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RESULTS AND DISCUSSION

1- Response to superovulation

Repeated treatment for superovulation with PMSG showed a positive relationship
between the times of treatment and ovulation response as indicated by the number of
implantation sites, while in the FSH treated group there is no effect (Table 1)
Concerning the number of living embryos, no difference between the (wo different
hormonal treatment, except in the second injection.Ithe same trealments, no
difference between G2-1 and G2-2 , there was difference between G2-1 and G2-
3, While in the G1, there was difference between G1-1 and G1-2.

Table 1. Embryo and pregnancy characteristics Ti:tS.E) for female mice repeat
treated with 2.5 L.U. FSH+5 I.U. HCG (G1) and 5 L.U. PMSG+5 LU. HCG (G2)

Trait Implantation Living Abnormal embryos
Group Sites Embryos (retarded&absorbed) weight
(No.) (No.) (No.} {gm)

O X +S.E 24,2+ 3.4 % 9.8+ 3.2 14.2+ 0.4 0.1+ 0.0le
Total no. 120 49 71 79

ol - ) ; I

G‘ X+S.E 29.6+ 1.0° 18.610.8° 17.8+ 1.5% 0.14 0.0°
Total no. 182 93 39 94

o = 0.1+ 0.0f

-~ X+SE 282 44.0™ 13.6£3.9" 21.843.4°

~ Total no. 177 68 109 68

O  X+SE 10.8 £ 3.4° 10.843.4° 0.0° 0.16% 0.01°
Total no. 54 54 0 55

o =

8 X+SE 16.4+ 4.3 12.842.6* 4.052.0° 0.1+ 0.0°
Total no. 84 64 20 71

o ; +S.E 18.8+ 2.6™ 16.6+ 2.7 3.6+0.7° 0.1+ 0.0°
Total no. 101 83 18 83

- a, b, ¢, d, e, f means with different superscripts within each treatment and between
the two treatments in the corresponding category of repeated injection are
significantly different (P<0.05).

- Fifteen mice embryos were used in each treatment group and data of each class was
extracted from 250 examined field / group.

5 Gl G2
G1-1: treated once G2-1: treated once
G1-2: treated twice (G2-2: treated twice

(G 1-3: treated thrice (52-3: treated thrice
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The number of abnormal embryos was higher (P < 0.05) in FSH than PMSG
treatment. Also, it was less in female that treated once than those treated twice or
thrice. Repeated injection with gonadotrophic hormones resulted in as increase of
abnormal embryos (Tablel) .

2- Chromosomal aberrations of embryos

Regarding the effect of repeated administration of hormonal preparation types on
embryo cells, the results in Table (2) shows that a lower (P<0.05) incidence of either
structural or numerical aberrations in embryo cells derived from female mice treated
with FSH than those treated with PMSG. Additionally, the total aberrations increased
with the frequency of hormonal treatment. The values of total aberrations in PMSG
treated groups (C2-1, C2-2 and C2-3) were always higher than the values obtained in
the corresponding group of FSH treatment (Table2).

Table 2. Chromosomal aherrations (T(iS.E) of embryos derived from female
mice repeat treated with 2.5 LU. FSH + 5 L.U. HCG (G1) and 5 L.U. PMSG + 5
1L.U. HCG (G2)

Trait Structural Numerical Overal Aberram CWA
Group mean metaphase
—

G Xt SE 4.5 0.2¢ 3.8 2007 7.6 10.2e 14+02e 0.4+0.1"

Total no. 111 83 194 184 10

(‘_\1 i { lacel

= X+SE 7.2 +0.2¢ 3.84+02¢ [1.020.3¢  102+02¢  0.8+0.2™
Total no. 180 95 275 255 20

o

6‘ X +S.E 9.440.3° 48+02° 142403  129+03% 1.2x02"
Total no. 235 121 356 325 3]

e

@ Xt S.E 7.6 +0.2¢ 4.0+02° 1162030 108403  0.7+0.1«
Total no. 190 Qg 289 270 18

|

S X+SE 10.8+ 04"  49+03" 15.740.7°  145+06° 12x02™
Total no. 271 122 393 363 30

Lo

;Jh X+SE 125403  60+02" 18.440.4" 168+ 04"  1.6+02°
Total no. 316 150 466 426 40

-a, b, ¢, d, e means with dilTerent superscripts within each treatment and between the
two treatments in the corresponding category of repeated injection are significantly
different (P<0.05).

- Fifteen mice embryos were used in each treatment group and data of each class was
extracted from 250 examined field.

- C.W.A. Cells with more than one aberrant type

- Gl G2
Gl-1: treated once G2-1: weated once
(31-2: treated twice G2-2: wreated twice

G1-3: treated thrice (G2-3: treated thrice
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Fig. (1): A metaphase spread showing

Break, and a Chromosomal gap
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Fig. (3): A metaphase spread showing

a monosomic cell (2n-1)

Fig. (2): A metaphase showing

a Centromeric attenuation

Fig. (4): A metaphasc spread showing

a trisomic cell (2n+])
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Fig. (8): A metaphase showing a polyploidy cell.

Structural and numerical types of chromosomal aberrations increased (P<0.05)
after the 2™ injection for hormonal treatment in both hormones (FSH and PMSG)
(Table 3). Gap, chromatid break (plate 1), and centromeric attenuation (plate 2) were
the more frequent types of structural aberrations. Also, peridiploidy (plates 3 and 4)
was the most frequent numerical aberration (Table 3). On the other hand, polyploidy
was the lowest frequent numerical aberration (Table 3 and plate 5).

GENERAL DISCUSSION

So far, no data concerning the effect of repeated injection of gonadotrophic
hormones on chromosomal aberrations are available. It seems thal superovulation
was associated with chromosomal aberrations when high doses of hormones were
used. Soliman (1994) and Ma er al. (1997) found that there was a positive
relationship between the PMSG dose and the incidence of polyploidy, as tested in
zygote and intact embryos as well.

On the contrary, Yamamoto and Ingalls (1972); Maudlin and Fraser (1977) and
Sengoku and Dukelow (1988) reported that the incidence of polyploidy was
relatively low and there was no significant difference between treated and non-treated
mice. Additionally, polyploidy was very low in both superovulated and non-
superovulated female mice (Luckett and Mukherjee, 1986) and there was no
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significant difference between treated mice groups, which disagrees with the finding
of Girgis (1993). The difference is most probably due to the genotype, age of the
female or the hormonal type.

Analysis of data, generally, revealed that all types of chromosomal aberrations
were in the lowest value when females (reated once for superovulation. With the
repeated treatment, such aberrations increased gradually to reach the maximum after
the 3" treatment, particularly for those treated with PMSG.,

In conclusion, FSH + HCG treatment appeared to be the best treatment for super-
ovulating mice. It gave low chromosomal aberrations, high implantation sites and no
detectable adverse effect on wviability of embryos. Therefore, it would be
recommended for inducing superovulation in mice. Also, it may be applied to large
farm animals with possible expected particular results.
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