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Introduction

The peri-implantation period is a
time during embryonic development (1,2). It
was reported that the arguably
the most

pregnancy (3).

1 critical

mplantation is

(nlur] e in the establishment of

In humans, it has been estimated
that between (30-701% of

conceptuses are lost
at the time of implantation. Mainly,

implantation is

peiore or

successful rate of embryonic

by formation and maturation of

deciduas (4). Furthermore,

endometrium and )
complex

implantatio

nts oceurring over tii

involves a

blastocyst

series of eve
synchronized .i;w;opnwn. of
uterus (5). gesterone

for

e. It requires

the canceptus and

‘{ii pears to

a receptive

be necessary
ntrauteri

of an early i
has been the or recommendi
phase  supplementation  with
following tertilization in vy 1
embryo transter (6, 7). More recently, Pritts and
Atwood (8) stated that the 1¢ 18
favored as hormonal supplementation to support
of estrogen

oocyte

addition
onic gonadotrophin

avercome the luteal

pregnancy with the
Furthermore, human chor
(hCG) is useful tool to
phase inadequacy and early abortion (9)

large numbers of materials and factors
implantation and
), platelet-

placental protein-

Certainly,
are support normal t‘m!u'\_'orzfu
wluding: B-1 integrins (10)
tor (PAF) (11),

2-14) and estradiol (E2}

pregnancy in
act I\\LTM r fac
14 (4),

erone (1

(I3, 16} Interestingly, several treatments were
suggested to prevent the extra-uterine dischar;
f vo and in vitro transferred embryos and

improve the rate of embryonic ]'H’;}ldl‘fifﬁ‘i and
successful pregnancy including: nitric acid (1),
gonadotrophin  releasing f‘i)i‘ﬂ?('!f]t’

(GnRH-g) (17, 18}, cyclooxy

human chorionic gonadi
the current study was
effective hormonal supplement inch

chorionic gonadotrophin (hCG),

danai H"']L

and

(19)

trophin (20). The

3 =
des gnea to

progesterone

other combinations

and period of

Korl®
implar

ancy outcome in

‘ ; St
injection either for 17 weel
1tation anc

mice

fo  support  embryonic

pregn: female

e ~ Sl |
successtul

ated ovaries) or

cle {(non stim

with natural ¢

stimulated cycle (stimulated ovaries) by using

charionic gonadotrophin, progesterone, estradiol
:sterone and

or other combinations between prog
human chorionic gonadotrophin or estradiol..

NMaterials and Methods:

1- Animals:

One hundred and ninety six healthy
15-16 weeks) of
albino strain were I\q in an air-conditioned
room at a temperature of (26+2) "("
14 hour day light. Females
(25-30) g afn] each three females were housed in
i cages measuring (29X12.5X11
the cages were lining with soft
time

female,
Swiss

ered mice

and exposed

ere weigh

to 12 ting

small
em. Bedding of
crushed wood shaving, and
ekly with soap, disinfectant and tap water and
ized with 70% ethyl J]Lﬂ| ol throughout the

washed one

period of the present study (21).

2- Chemicals and r/)"u;(.\'_'

Table 1 show the drugs and chemicals were
used in the present study,

I~ Experimental design:

Mainly, one hundred and ninety six females
or groups according to

divided into two
stimulation  of

‘\'\' (‘ ]t.

estrous cycle as

hormona

following:  I-natural cycles (non-stimulated
females), and 2-superovulated cycles (stimulated

males Also, each major group  was
subdivided into two minor groups according to
the length period of injection during gestation as
[- first week of gestation period, and

Lmﬁ.rmn pert 1od.

following: e
[1- first

Furthermore, each minor group was divided into

and second weeks of

according to the types of

table

several

details,

injected. In

Wereg

experimental design of the

hormones

shows present

\!Ltu..
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stermine the stage of estrus

4- } rwmu( smears:
gnose and deter
vaginal smears

To d
cycle of adult female, repeat ted
Mainly, the pmud ire was applied
on the research of Zarrow Am.

associates (22) as following: one d np of steril
laced by the

done.

loop in the

normal saline

rated this loop several times and then
sterile normal saline
a clean slide and

vagina,
transferred t
and scraping vaginal cells onto

mixture OI

dried in the air Thenafter, stained with
methylene blue and examined under the light
microscope (40 Presence nl large cornil 1ed

jal cells was

remnant of €]
considered that this femnale within estrus stage
. male should be take place,
thin 16-24 hour.

cells and

d mating with activ

and
and vaginal plug is resulted wit
Occurrence 0f Vi
first day of gestation.

5- Hmmumd stimulation 1‘3:4/;8:‘0m[urimy

nal plug was considered the

of females:

Fach female
injected with 15 LU.
72 hour of the first
injected wi ith 15 LU.
(Chorulon), ;-md mate
Occurrence of vaginal plug was considered
first day of gestation (23).

6- Histological sec tions:

At day fourteenth of

inﬂ“lﬂcri‘nnc:{lly (IP)
PMSG (F
same female was IP

'DHE.UUL Upn.

was

Folligon). After

n‘.c\-nnn
of chorionic
ad with active fathered male.
+}
the

csmrmn per riod, only

was Kkilled by cervical
and dissected to obtain both uterine

horns

six pregnant [uce
dislocation,
Yorns. Both were cleaned and
fixed in Bouin’s for 24 hour. Then,
series of dehydration by ethanol was
1 by xy! lene.
an d bl l‘kl\:\_l

r‘mknexw

stained with Erlich

uterine
solut on
alcohol
Both uterine
n paraffin
serially.

performe d. and cleared
horns were embedded
wax, and sectioned (S

Qections welre mounted and

haematoxylin and eosin (24). To measure the
uterine horn, serial

mdomL rium thickness of
fions were examined under light

microscope {
7- brafmm

standard statistical

and standard

to the

the

In
methods 1o determine mean
error of mean (S.E-M.)
(ANOVA) to report the

> means 01

analysis of variance
level of
5)-

“groups (2

statistical

significance among the

Iragi Jowrnal of 5¢
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Results
I- Gestation periods:
results of the present study appe
l'

The
that the periods of
among all groups

ant
with
supplements and control nf
ble 3). Similarly. t

gmups

UL‘»TJI‘&”] have IHSWHI

difference injected

different hmmm"—'
emales (Ta

non- stimutated 1
same were among
iniected with differsnt hormone supplements and
stimulated females (Table 4). In

Il groups

results registered

control of
neral, the periods of gestation for a
“ferent hormone supplements and

jected with dit
trol of 17 we ek and 17 and 7" week's

on of non- _stimulated females were longet
females. However, thes
~a

considered insignific

injecti
1han the
differences
(Figures land 2
2- Litter size:
Progesteronc

e

stimulated

\\'c‘l'c‘ 1t

injection for the 1% week of
in non-stimu lldtf( | females was
(P<0.01) or mnsig iificantly
incrcm:d the litter size as compared tv groups of
tuman chorionic uomdotromm
1;\‘1&11\&\ (Table 3). Also,

pm}_mretom elﬂ er

estation period
ithe ngmm.mtl_\

control and
injection,

(hCG)
the same table, injections of

with /or without hCG for 1* and 2™ weeks of
gestation period were statistically (P<0.01)
11]CI'!’33~;&‘L1 the litter size as compared to ifs
control group of non- .st’mulatec! females.
However, non *ivniﬁcant differences Were
observed in the litter size in all groups of female
mice Were ]"’L\Ck with hCG and Jor

st week and 1% and 27

weeks of g%%t;uimt neriod (Table 3).
are shown In Table (4)
ant (P<0.01) increased in the litter size of
progesterone group in the 17
of gestation per iod as compared tO the
estradiol combined with

control
progesterone injection groups of superovulated

females. Meanwhile in the same injection period
significant differences were

progesterone throughout 1
Data observed a
signific
hCG group and
week
and

of gestation, non
mum\d hemhen hCG and pmﬂnslemm groups

Cable 4). Significant (P<0.01) differences were
u\cw.d n the litter size between the control
of different horr monal

group and all groups
supplementations for 19 and 27 weeks of
gestation period of superovu Jated females (Table

Also in the same injection per iod, the litter
size of group injected with estradiol combine ed
progesterone W as statistically (P<l 0.01)

\sed as compared to groups of female mice
progesterone alone or

with

injected W ith

ined with hCG ( Table 4).

WwEere
L‘Oml
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litter size was significantly (P<0.01)
eased for groups of S‘.N'!c‘rtl\l.l]d‘cd fem

station period with

The
incr
W t‘t‘l’\ o1 i &

W"Trffcfcd tor 1

terone or hC (' as compared to non-

either pr
superovu l ated females (Fi igure 3). Also, the litter
ovulated females injected for 1** and
" weeks of gestation period wit
or in  combination with hCG
ficantly (P<0.01) increased when compared
(Figure 4,
noticed
of
females

of supert

onl } was
ni

females

lifferences were

non-superovulated
ficant ¢
of

!U
However, insigni
in the litter size
superovulated  and
(Figures 3 and 4).

3- Endometrium thickness of uterine horn:
thickness  of non-
for either 1
ion period
were

non-

control groups
=

superovulated

The endometrium
superovulated
week or 1% weeks of gestat
different hormonal supplements
significantly (P=<0, Ul) enlarged as compared to
group (Table 3). Same results were
obtained for n.rnmuiuui rcmdlcs (Table 4).
After 1™ week injection of gestation pe the
endometrium thickness of superovulated females

females injected

and
with

the contro!

riod,

of all groups was statisticall v (P<0.01) enlar

as compared to non-stimulated females [I‘-ﬁgu re

5). Significant (P<0.01) increased in the
endometrium thickness of superovulated females
were recorded when injected for 1% and 2™
weeks  of  gestation period with  different

ments when cunmﬂ"ed to non-
Meanwhile, insignificant

hormone suppl
superovulated females.

differences were calculated among  control
groups  of  both  non-superovulated  and

superovulated females (Figures 5 and 6)
Discussion
The results of the present study appeared
gestation for non-
superovulated females
treated groups have
difference (Tables 3 and 4). Two
be explain this result, first all
injected with low guantity dose
effects, and second all
no longer two weeks,
gestation period
agreement with
(26), and

periods  of
and

hormone

that the
superovulated
control  and
insignificant
reasons may
hormones were
and no obvious
females were injected for
and don’t continuous until
ended. results are an
results were reported by Crosby er al,
indicated insigni t differenc

treated and Iht‘ control
the periods of gestation of non-
have longer periods than
ales, which support two

nentioned above. It’s known

side

These

they flcan es between
hormone
Furthermore,
superovulated females

the superovulated fem

groups.

hypotheses were

' uu' u

h progesterone

of

)
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that the partially reduction of gestation period as
a result of ing:m\'rs the litter size (27, 28). or
ted females needs larger dose

hormones — trea
(14, 29).
Data are shown in the tables (3 and 4) and

figures (3-6) appeared an improvement in the
litter size and endometrium thickness of uterine
horn when non-su iperovulated and superovulated
treated with different hormones as
to the control group. These results
were considered important for supporting early
embryonic implantation and normal pregnancy
outcome.  Certainly, reports  were
achieved to support pregnancy
abortion human and other mammals (6.8.9.29)
fenales vere  treated with
erone was pro\e(! the best results for

temales

compared

several
y and prevention of

progest
litter ii?c‘ and endometrium thickness (Tables 3

and 4). These results may explain the essential
role ur progesterone throughout progression of
gestation. Lalitkumar ef al. (4) and Duffy et al.
they concluded that the progesterone
the lining the uterus for
embrvo and deciduas, as well
1s  required for ovulation,
and the maintenance of luteal
structure and function in primates. Therefore.
each combination between progesterone and
another hormone supplement involving human
chorionic gonadotrophin (hCG) or estradio] has
superior improvements of litter size and
endometrium thickness. Also, hormonal
supplements have significant improvements as
compared to the control group. It’s known that
the injection of prc during mid-luteal
females with luteal phase defect or
enrolled in

early
as

prepares of
developed
progesterone
luteinization

these

esterone

phase of
polycystic  ovarian  syndrome
program of in vitro fertilization (IVF) to increase
implantation and birth
estradiol combined

of embryonic

the
babies (20-32). Similarly,

rate

with progesterone or hCG may be inhanced
results of pregnancy as documented by several
researches (6,8,16,33,34).

Difterent hormonal supplementations for both
non-superovulated and superovulated females
caused an increased thickness of endometrium

as comparad to the control _c'roup (Tables 3 :md
4). Segal and Casper (7) eported that the
enlargement of cm:‘mmtr'iun‘. thickness causes
further stability for early implanted embryos and
or habitual abortion (35),
nchronization of litter size and
thickness  was
(Tables 3
of

decreases early
Therefore, best sy

endometrium

ere

ment
cnmmned with progesterone injection

1). Also, it’s noticed that the period

and
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Table 1: drugs and chemicals were used in the
present study

progesterone injection has a direct effect on

andometrium and size of

credse thickness of e

i
litter., Several i‘.‘.\c‘sTIU;lu‘"\ yorted that the
progesterone administration is relate .d to several Drugs or Chemicals Company and
rugs or CHEmIcir ‘
. - source country

factors including: number of implanted embryos i
[ Pregnant Mare | g)ligon 1000 .U

of female which received embryos

P)\l'\ neer,

(36,37), history and physiology of female health l Gio ,.d”mm. S
;M_‘--!L?:_ psyc hology of females (41), and ‘ (PMSG) |‘
= 3 1 ;
environm ent al Lha""“\‘\ | l,‘,--‘]! | T 5 B
_norionic 3. , . ~

Mostly, the thickness of endometrium of 2. gonadotrophin

'\"lpt‘l‘n_l\-lll&tfd females was larger than non- L
[ Biologici Talia

superovulated females in hormone treated and , \},T verone 25me | Lab, Novate

B ~ 4 ) . ! . 3 ogestercne 220 £ | Lab., Novate,

control groups Figures 2 and 6). C ertainly, l | ano, Italy.

ovarian stimulation increases the number of l TTaran Chorionic | Pr 000 1.U.
| Gonadotrophin

growing ovarian follicles as compared 10 the

_cti e 1 ~ mesaiient T s - Interve
non stm'ml..wii oy aries (23). C onsequently, 5. | Estradiol benzoate |5 me/ F.I.J.‘l'f‘r';'r\:l..
production of both estr progesterone VA Boxmeer, Hotlanc.
A. . . ~ 11t . " . 22 . ol \(
from growing ovarian follicles were increased 6. | ! ADH. England.
(15.29). Therefore, further eniargement in —t — :

: , England.

thickness of hormonal treated

‘[h‘ul:'lr. rial

Gl

(7). conclusion, we rest that the rwmh' 40%)
synchronization of ovarian stimulation and ~Toxyline stain \F.Lk witz\: =]
hormonal supplementation may be has good 11 | Eosine stain ™ BDH, England
results  to  improve normal  embry onic 13 | Paraffin wax [ Merck, Germany.
implantation  rate and enhance pregnancy 13, | Xylol [ Merck, Germany.

outcome. Further normonal and histo!l logical LLI ‘ Ethanol | Merck, Germany.
studies are recommended o investigate the L

affects of different t hormonal supplementations

on endocrine and reproductive  Organs of

pregnant female.

Table 2: Ex perimental design was applied in the pre%t‘nl study

e e -
~ One hundred and mnen six pregnant mice
E (;l uup up 1: h;__'_ht] four n.itur.)l tnle (non-sf &t!mulalell femalu
i it . i ! [niections throughout 1% and ""I\ ceks psta
| Injections throughout 1 week of gestation period gections nughot - veeks of gestation |
P - = | pcrmd i
- ! ; | — [ ncG+ \
Control lnnnn.h Progesterone  |LoOTral (normal ) Prog
i hCG injection S | resterone
salins injection injection [saline injection) 7 in]
7{_)',____ | S i e SR i S injection \ )
- " [ | 3 1.U. 0. +0.07
| 01mlof0.09 | 3t I LS 0f 0.09 | Lo | 007m
Y% Na( | S N S | % NaCl 1 g |
— | uspulnel\ |
(Jruup 2 ()ne hnrull t'll md twi L‘lu. super v\ul.lwd ude I\nmuldnd Iemalec
o ) lu ection thr(nu ohout 1 and 2 27 weeks of gestation
\‘ Injections throughout 1% week of gestation period | jeetons E riod chh k
£ : ‘ |
R — S
Contral ~ Contro % hCG + Estradial 1
‘ {normal \ hCG By terone | benzoale T i (normal | Progesterone | henzoate +
— : I { | progesterone | |
saline injection | | Progesterone | on Progesterone \
N injection e
jecti { i
n |- | injection 1 e
0.1 m! of ‘I | 0.035 mg+ |01 ml of 5 I.l‘. + 0.035 mg ~
0.09 % | 3 LU 0.07 mg | 0.07 mg; | 0.09 % 0.07 mg; ! 0.07mg 0.07 mg; -

aCl | | mixture | NaCl

\ NaC | ° : respectively mixture |
{ oL T, G = VRS, g s _4__4___L__,”\
 for study of

ant females were divided into eight females for stu
d nlhu sn fum.llex for Iu-lnlm_ual studm
s

\ Each group consist of fourteen pregn
‘ }_esl.\llun peri md and httu \iTt and 0
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I'able 3: The effect of different hormonal supplementations on gestation period, litter size and

- ___endometrium thickness of uterine | horn of non-superov ulated mice -
( ! B - Types of '"L“,“’”ﬁ,ij ur ing Uvsmrmn per lnd ) |
‘aramete First week __ First and «emnd W eeI\s |
Control | HCG injection | PrOEESErene [ ooy [RCG - progesterone
; injection - injection
|
[ 6625 * |
l + 0.460 i
¢ | 4600 * 462.5 * 488.75 *
fl\\| L1690 | + 15.118 +22.815 £ 14,322
|

*#: Significant (P<0.03) difference as compared to its co

Table 4: The effect of different hormonal supplementations on gestation period, litter size and
endometrium thickness of uterine horn of superovulated mice

I ! Types of |n|nlmn\ during gestation period [

~ First week T First and second weeks B r*{
hCG - Estradiol +

| Progesterone |

il - 5 -~ TP
Parameters Estradiol

| Progesterone ‘
| g | Pr

T hCG Progesteron
; sterane

Control r e | Progesteron | Control et
H1|ul10n e Injection i | injection
N DU A __| einjection | gt
’ Gestation TR | Te} 210 I
| 5 N 2eq |
+ y 5 |

period (days) | = 0 2«

Litter zise | 3 [

Endometrium | 3650 | 6425 *
thickness (um)| = 14 51 [ - 31 64

e as compared to its control group.
ared to progesterone and/or hCG groups.

*: Significant (P<0.03) differ
significant (P<0.01) dif]

1CES as compared

e PR
og Non-superovulated i Superovulted
23-i ! . h
~ ] |
mg 22 NS NS ~ NS -
) !
E 21
.E 20-
i
% 194
0]
18

Progesterone Estradiol +
Progesterone

=
O
@

Contro

Types of hormonal supplementations

The effect of different hormonal supplementations during first week on gestation

period in non-superovulated and superovulated mice
NS: Non significant differences as compared to corresponding group.

Figure 1:
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stion period (days)

Gest

£

NS: Non significant differences as con
§ ic
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Ay 1P - S ~
Iraai Journal of Science,

il it I —

—— T
‘ [l Non-superovulated m Superovulted

¢ob8
96 &9

Progesterone Estradiol +

Control hCG
Progesterone

Types of hormonal suppiementations

Figure 2: The effect of different hormon al supplementations d uring first and second weeks
on gestation period in non-superovulated and superovulated mice
ificant differences as compared to corresponding group.

NS: Non si

l: 1 Non-superovulated m Superovulted
o -

[

e L EE s d
SEEHEE Db
$eessesse

L estbsd

Litter size

g

e
P oD eoe

b &&

Estradiol +
Progesterone

hCG Progesterone

Control

Types of hormonal supplementations

3: The effect of different hormaonal supplementations during first week on litter size

Figure 3
in non-superovulated and superovulated mice
1pared to corresponding group.

nificant (P<0.01) ditferences as compared to corresponding group.
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e
| ] Non- superovulatcd = Superovulted |
P e S S
10
e T _ahaAW 00 peed —
# Hh. - h/: - __V‘

Litter size

1177
O-potill
Control

P e

hCG + Progesterone Estradiol +
Progesterone

Progesterone

Types of hormonal supplementations

Figure 4: The effect of different hormonal supplementations during first and second weeks
on litter size in non-superovulated and superoy ulated mice

NS: Non :}'iU“iﬂ{‘d 1t m?n ences as compared to corresponding group
(P<0.01) differences as compared to corresponding group.

TR

] Non superovuiated r: Superovulted

L SR DR e e e

- o e 1
I
@ _— I ey o
=
‘! *
i e -
£ e Presss
£ S s - -
=
. @ . S — EREEEE
- P e ad &
]
= —— — 2%
(@] iy
E i
Ty . 22

e $ ; R 'j"

Control hCG Progesterone Estradiol +
Progesterone

Types of hormonal supplementations

I'he effect of different harmonal supplementations dur ing first weelk on

Figure 5:
thickness (um) in non-superovulated and superovulated mice

endometrium

t differences as compared to correspon dirm group.

ipared 1o corresponding group.

<().01) differences as co
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3 Non superovulated & Superovulted g

16001 n W~ s
| S  _ — . [ S | -
1400 +~ ' : 289 i -
& 3 I - o)
g 1200 i
X R ;. < % B D -
T poe
£ L 4
b e e S SN ) ]
= 36
5 & > *
5 — 1ahae——
] N P
= T ¢ =
S S i
:‘_/ 4 —r— = g __‘
@ 200 B3ss | |

%E 994 I

0 seg ] .ﬁﬁfe:'«.\z‘:q-l, b P bod e "
Control hCG + Progesterone Estradiol +
Progesterone Progesterone

Types of hormonal supple mentations

The effect of different hormonal supplementations during first and second weeks

Figure 6:
trium thickness {Jm) in non-superovulated and superovulated mice

on endome

lon significant differences as compared to corresponding group.
iFeant (P<0.01) differences as compared to corresponding group.
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