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ABSTRACT
Objective: to study the glycogen content in the rat uterus at oestrous cycle (oes).
Design: an experimental study of the glycogen content in the rat uterus at (oes).
Setting: done during the period of 2000-2002 in the department of anatomy Mosul
Medical College.
Methods: this study was carried out on 24 sexually mature virgin female rats of 13-15
weeks old and 165-270 gram weight. They were divided into four groups according to the
phases in oestrus cycle 1. Metoestrus 2.dioestrus 3. Proestrus and 4. Oestrus phases, the
uterine horns were divided into pieces of 3-4mm and prepared for histological
examination, then sections of six micron thickness were collected and stained by alcian
blue-periodic acid Schiffs’ reagent (PAS). The glycogen was shown as magenta color.
Result: cellular proliferation was noticed at dioestrus and proestrus phases then followed
by an increase in the glycogen content at proestrus which became highest at oestrus
phase, which is mainly concentrated in the endometrium.
Conclusion: this study showed increase in glycogen content at proestrus and oestrus
phases mainly concentrated at the endomatrium, due to consumption of glycogen by the
future nidating zygot after mating and fertilization which occur in the endometrium later.
Keywords: Glycogen, rat, utrus, oestrus cycle.

ــــــــــــــــــــــــــــــــــــــــــــــــــــــ

ﺩﺭﺍﺴﺔ ﺍﻟﺘﻐﻴﺭﺍﺕ ﺍﻟﺤﺎﺼﻠﺔ ﻓﻲ ﺍﻟﻜﻼﻴﻜﻭﺠﻴﻥ ﻻﺭﺤﺎﻡ ﺍﻟﺠﺭﺫﺍﻥ ﺨﻼل ﺍﻻﻁﻭﺍﺭ ﺍﻟﻤﺨﺘﻠﻔﺔ
ﻤﻥ ﺍﻟﺩﻭﺭﺓ ﺍﻟﻭﺩﻗﻴﺔ
ﺍﻟﻤﻠﺨﺹ

ﻟﺩﺭﺍﺴﺔ ﺍﻟﺘﻐﻴﺭﺍﺕ ﺍﻟﺤﺎﺼﻠﺔ ﻓﻲ ﺍﻟﻜﻼﻴﻜﻭﺠﻴﻥ ﻻﺭﺤﺎﻡ ﺍﻟﺠﺭﺫﺍﻥ ﺨﻼل ﺍﻻﻁﻭﺍﺭ ﺍﻟﻤﺨﺘﻠﻔـﺔ ﻤـﻥ ﺍﻟـﺩﻭﺭﺓ:ﺍﻟﻬـﺩﻑ
.ﺍﻟﻭﺩﻗﻴﺔ
. ﺩﺭﺍﺴﺔ ﺘﺠﺭﻴﺒﻴﺔ ﻟﻠﻜﻼﻴﻜﻭﺠﻴﻥ ﻓﻲ ﺍﺭﺤﺎﻡ ﺍﻟﺠﺭﺫﺍﻥ ﻋﻠﻰ ﻓﺘﺭﺍﺕ ﻤﺨﺘﻠﻔﺔ ﻤﻥ ﺍﻟﺩﻭﺭﺓ ﺍﻟﻭﺩﻗﻴﺔ:ﺍﻟﺘﺼﻤﻴﻡ
.ﺠﺎﻤﻌﺔ ﺍﻟﻤﻭﺼل-ﻜﻠﻴﺔ ﺍﻟﻁﺏ- ﻓﻲ ﻗﺴﻡ ﺍﻟﺘﺸﺭﻴﺢ2002-2000  ﺍﺠﺭﻱ ﺍﻟﺒﺤﺙ ﻓﻲ ﻋﺎﻡ:ﺘﺎﺭﻴﺦ ﻭﻤﻜﺎﻥ ﺍﻟﺒﺤﺙ
15-13  ﻤﻥ ﺍﻨﺎﺙ ﺍﻟﺠﺭﺫﺍﻥ ﺍﻟﺒﺎﻟﻐﺎﺕ ﺠﻨﺴﻴﺎ ﻭﺍﻟﺒﺎﻜﺭﺍﺕ ﻴﺘـﺭﺍﻭﺡ ﻋﻤﺭﻫـﺎ24  ﺍﺠﺭﻴﺕ ﺍﻟﺩﺭﺍﺴﺔ ﻋﻠﻰ:ﺍﻟﻁﺭﻴﻘﺔ
 ﺍﻟﻁﻭﺭ ﺍﻟﺫﻱ ﻴﻠﻲ.1 ﻤﺠﺎﻤﻴﻊ ﺒﺤﺜﻴﺔ ﺤﺴﺏ ﺍﻻﻁﻭﺍﺭ ﺍﻟﻭﺩﻗﻴﺔ4  ﻏﺭﺍﻡ ﻭﻗﺩ ﻗﺴﻤﺕ ﺍﻟﻰ270-165 ﺍﺴﺒﻭﻋﺎ ﻭﻭﺯﻨﻬﺎ
1

2

Hafidh A. Al Ashou et al.

 ﻭﺒﻌﺩ ﺠﻤﻊ ﻗﺭﻭﻥ ﺍﻻﺭﺤـﺎﻡ،ﻁﻭﺭ ﺍﻟﻭﺩﻕ ﻨﻔﺴﻪ.4 ﺍﻟﻁﻭﺭ ﺍﻟﺫﻱ ﻴﺴﺒﻕ ﺍﻟﻭﺩﻕ.3 ﻁﻭﺭ ﺍﻻﺴﺘﻜﻨﺎﻥ ﺍﻟﻭﺩﻗﻲ.2 ﺍﻟﻭﺩﻕ
Alcian blue(PAS)ﻤـﺎﻴﻜﺭﻭﻥ ﻭﺼـﺒﻐﺕ ﺏ6 ﻤﻠﻡ ﻗﻁﻊ ﻤﻨﻬﺎ ﺸﺭﺍﺌﺢ ﻨﺴﻴﺠﻴﺔ ﺒـﺴﻤﻙ4-3 ﻭﺘﻘﻁﻴﻌﻬﺎ ﺒﺤﺠﻡ
.ﻭﻅﻬﺭ ﺍﻟﻜﻼﻴﻜﻭﺠﻴﻥ ﺒﻠﻭﻥ ﺒﻨﻔﺴﺠﻲ

 ﻟﻭﺤﻅ ﺯﻴﺎﺩﺓ ﺍﻻﻨﻘﺴﺎﻤﺎﺕ ﺍﻟﺨﻠﻭﻴﺔ ﻓﻲ ﻁﻭﺭ ﺍﻻﺴﺘﻜﻨﺎﻥ ﺍﻟﻭﺩﻗﻲ ﻭﺍﻟﻁﻭﺭ ﺍﻟﺫﻱ ﻴﺴﺒﻕ ﺍﻟﻭﺩﻕ ﺘﻼﻫﺎ ﺯﻴﺎﺩﺓ ﻓﻲ:ﺍﻟﻨﺘﺎﺌﺞ
ﺍﻟﻜﻼﻴﻜﻭﺠﻴﻥ ﺨﻼل ﺍﻟﻁﻭﺭ ﺍﻟﺫﻱ ﻴﺴﺒﻕ ﺍﻟﻭﺩﻕ ﺤﻴﺙ ﻭﺼل ﺫﺭﻭﺘﻪ ﻓﻲ ﻁﻭﺭ ﺍﻟﻭﺩﻕ ﻨﻔﺴﻪ ﻭﻫﺫﻩ ﺍﻟﺯﻴﺎﺩﺍﺕ ﻤﺘﺭﻜﺯﺓ
.ﺒﺼﻭﺭﺓ ﺭﺌﻴﺴﻴﺔ ﻓﻲ ﺍﻟﻐﺸﺎﺀ ﺍﻟﻤﺒﻁﻥ ﻟﻠﺭﺤﻡ ﻴﻠﻲ ﺫﻟﻙ ﻓﻲ ﻋﻀل ﺍﻟﺭﺤﻡ ﻭﺒﺼﻭﺭﺓ ﺍﻗل ﻓﻲ ﻅﻬﺎﺭﺓ ﺍﻟﺭﺤﻡ ﺍﻟﺨﺎﺭﺠﻴﺔ
 ﻟﻭﺤﻅ ﻓﻲ ﻫﺫﻩ ﺍﻟﺩﺭﺍﺴﺔ ﺍﻥ ﺍﻟﻜﻼﻴﻜﻭﺠﻴﻥ ﻴﺯﺩﺍﺩ ﻓﻲ ﺍﻟﻁﻭﺭ ﺍﻟﺫﻱ ﻴﺴﺒﻕ ﺍﻟﻭﺩﻕ ﻭﻴﺼل ﺫﺭﻭﺘﻪ ﻓﻲ ﻁﻭﺭ:ﺍﻻﺴﺘﻨﺘﺎﺝ
ﺍﻟﻭﺩﻕ ﻨﻔﺴﻪ ﻭﻴﺘﺭﻜﺯ ﻓﻲ ﺍﻟﻐﺸﺎﺀ ﺍﻟﻤﺒﻁﻥ ﻟﻠﺭﺤﻡ ﻻﻥ ﺍﻟﻜﻼﻴﻜﻭﺠﻴﻥ ﻴﻌﺘﺒﺭ ﻤﺎﺩﺓ ﻏﺫﺍﺌﻴﺔ ﻤﻬﻤﺔ ﻋﻨﺩ ﺍﻨﺯﺭﺍﻉ ﺍﻟﺒﻭﻴﻀﺔ
.ﺍﻟﻤﺨﺼﺒﺔ ﺒﻌﺩ ﺍﻟﺠﻤﺎﻉ ﻭﺍﻻﺨﺼﺎﺏ ﻭﺍﻟﺫﻱ ﻴﺘﻡ ﺒﺎﻟﺘﺤﺩﻴﺩ ﻓﻲ ﺍﻟﻐﺸﺎﺀ ﺍﻟﻤﺒﻁﻥ ﻟﻠﺭﺤﻡ
ــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
INTRODUCTION
The glycogen content in the uterine tissue was detected by using Alcian blue-PAS
reagent (Pears, 1977). The polymerized carbohydrates with a single structure unit were
classified into glycogen, starch and cellulose. The presence of large quantity of glycogen
in uterine cells represent an increase in the activity of these cells, and also indicates that
there is a metabolic activities in the endometrium of the female rat uteri. It has been
found that there was a similtanous increase in the collagen fibers parallel to the increase
in the glycogen content (Mozanska, 1972, Zamojska, 1990). The decrease in the amount
of glycogen reflects the gradual decline in the activity of these tissues which reflects a
degenerative process in the uterine endometrium. Other workers stated that the increase
in the glycogen content occurred as a result of the transformation of some acid
mucopolysaccharide (AMP) to glycogen due to the effect of some cofactors (Dubey,
1991). These physiological chains of cyclical changes in the glycogen content are
attributed to hormonal factors, and they are preceded by cellular proliferation and
increase in cellular mitotic activity which enhance the process of fertilization after mating
to allows spermatozoa to enter the female host and get implanted their (Marcus, 1974).
MATERIALS AND METHODS
Twenty-four virgin female rats of sprague-dawly strain were used. They were 13-15
weeks of age and of 165–270 gm. weight. All were kept in animal house and exposed to
day light. They are from departmental stock and maintained on standard diet (which is
used in our anatomy department and contain various food material). Vaginal smears were
taken each morning and only animals showing two successive normal cycles were used.
In the sexually mature rats, the various phases of the oestrous cycle were determined by
microscopic examination of unstained lower vaginal smears (Aesten, 1990).The oestrus
phase recurs every 4-5 days in the absence of mating six animals were used for each
phase of the oestrous cycle.
The rats were sacrificed at morning after the vaginal smear had confirmed the exact
phase of the cycle. Hysterectomy was done through a mid abdominal incision using ether
for anaesthesia. The two uterine horns were separated and cut into slices of 3-4 mm
thickness and fixed in Lavdowsky mixture (Humason, 1972), then, the tissues were
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dehydrated in upgraded alcohol, then cleared by two changes of xylol and emersed in
three changes of paraffin and finally embeded in paraffin at 60 0C melting point. Sections
of 6 micron thickness were cut from each paraffin block using Richerts rotary microtome
then stained by alcian blue-PAS combination to detect glycogen as magenta colour.
RESULTS
The endometrium consists of lining epithelial cells, endometrial stroma, and
endometrial glands (the PAS reaction gave magenta colour which indicates glycogen
content). The glycogen content within the rat uterus were increased during the proestrus
phase and reach its peak at oestrus phase and it was mainly seen in the endometrium, less
marked in the myometrium and least in perimetrium (Fig 3 and 4). While in the
metoestrus phase the reaction starts to decline and become very weak in the diestrus
phase (Fig 1 and 2). These changes in the intensity of PAS reaction were preceded by
proliferation of the uterine tissue mainly in the endometrium including its stromal layer.
The uterine glands and outer aspect of blood vessels showed the same changes of
endometrium. (See Table 1).
Table 1: glycogen content shown as (PAS) positive reaction in different parts of the
uterus during the oestrous cycle.
Phases of
the
Oestrous
Cycle
1.Metoestrus

Endometrium
Luminal
Epitheliu
m

Endometri
al stroma

Blood
Vessels

Myometrium
Uterine
Glands

Circular
Layer

Vascular
Zone

_
+
_
+
+
2.Dioestrus
_
+
_
_
_
3.Proestrus
+
++
+
++
+
4 .Oestrous
+
+++
++
+++
+
__: negative reaction,+:- very weak positive reaction; + weak
positive reaction, +++: strong positive reaction.

Perimetrium

Longitud
. Layer

+
_
+
+
positive

Conn.
Tissue

_
_
+
+
reaction

Mesothel.
Cells

_
_
_
_
+
+
+
+
++ : moderate

DISCUSSION
Positive PAS reaction indicates the presence of glycogen in different parts of the
uterus. In this work we noticed that the glycogen starts to increase in proestrus and reachs
its peak at oestrus stage of the cycle, preceded by an increase in cellular proliferation in
the dioestrus and proestrous phase, mainly concentrated in the endometrium and to a
lesser extent in the myometrium and least in the perimetrium.These changes were
attributed to increase oesrogen which usually occurs in the midcycle (dioestrus phase),
and when the progesteron starts to elevate at proestrus phase the effect becomes more
evident due to synergistic action of progesteron and oestrogen, which result into
stimulation of their receptors (oestrogen and progesterone receptors) in the uterus (Vuhai,
1978). The increased mitotic activity within the uterus may be oestrogen dependent since
oestrogen levels begin to rise during dioestrus, while progesterone level remains very
low through proestrus (Butcher, 1974),and the oestrogen stimulates the endometrial
mitotic activity (Ross, 1981), due to the presence of increased number of endometrial
oestrogen receptors which suggests a comparable ovarian role.
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Fig. 1: Transverse section in the rat uterus showing endometrium (e), myometrium (m)
and perimetrium (p) at metoestrus phase. Weak PAS reaction in the endometrial
stroma, blood vessels and glands. (arrows) (Alcian blue PAS Stain, X30).

Fig. 2: Transverse section in the rat uterus at dioestrus phase, showing increased cell
proliferation and weak PAS reaction in the endometrial stroma.(arrows) (Alcian
blue PAS Stain, X60)
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Fig. 3: Transverse section in the rat uterus at the proestrus phase showing PAS positive
reaction in the epithelial cells, endometrial stroma, and uterine glands. (arrows)
(Alcian Blue PAS Stain, X90).

Fig. 4: Transverse section in the rat uterus at oestrus phase showing strong positive PAS
reaction in the endometrium, and myomertium. (arrows) (Alcian blue PAS Stain,
X180).
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The increase in uterine cellular proliferation in diostrus phase of the stromal layer
was expected since increased glycogen occurs as a result of the ovarian hormons. Mating
occurs only in the oestrus phase of the cycle, the increased uterine cellular proliferation
may be interpreted as physiological preparation for the fertilization and implantation in
the uterine tissue. It would therefore be reasonable to propose that ovarian hormones,
which prepare the female reproductive tract for pregnancy, also prepare the host for the
process of mating and implantation. Stevens and Lowe 1997 noticed that the glycogen
content is maximal at the time of ovulation in the vagina and some glycogen rich surface
squames are shed into the viginal cavity after ovulation. Other workers noticed that
glycogen was present in moderate quantity in oestrus stage which decreased in the
preimplantation period and starts to disappear during pregnancy, this seems to support
our finding, since there was minimum amount of glycogen at metoestrus and dioestrus,
and being considered as a preimplantation period for the next cycle, and may be due to
inadequate progesterone level, which result in a declined in the thickness of endometrium
(Schnurrbasch, 1990), while others noticed a sharp decline in glycogen after mating
(Rajalakshmi, 1972), this support our finding in the metoestrus phase, while other
workers noticed that glycogen was concentrated in the circular muscles of rabbit uterus as
well as in its vascular component, and also increased in the mesometrial site where the
implantation usually takes place and they stated that administration of oestrogen to
immature castrated rabbits and rats causes elevation of the glycogen both in the
endometrial and myometrial layers, while administration of progesterone alone or with
either oestrogen or cortisone caused decrease of the glycogen content (Gregory, 1970).
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