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Abstract: This work aims to determine the main histological changes in the endometrium of female
camels during the postpartum period (recovered from the uterine epithelium). For this, successive
samples of uterine mucosa were taken from the left uterine horn of females from the 3rd, 5th, 7th,
11th, 15th, 18th, and 21st postpartum day. The samples of the uterine biopsies were carried out on
10 camels. In this study, it appears that the recovery of the epithelium of the uterine endometrium is
short (3 weeks) and comparable to that of mares. In conclusion, this study verified the hypothesis of
short uterine involution in camels and the rapid resumption of ovarian activity.

Keywords: camel uterine mucosa; histology; postpartum

1. Introduction

Camel has several physiological particularities including those related to the repro-
duction [1]. It is a polyestrous species, with provoked seasonal with ovulation (ovarian
cycle of the follicular type). Puberty and the start of reproduction begin late in life (from
3 to 4 years), with a long gestation period (from 12 to 13 months) [2]. These caracteristics
lead to a low level of reproduction [3]. For local authorities, camel breeding constitutes an
essential element for the development of arid and semi-arid zones. Our study constitutes
a contribution to the understanding of the postpartum period, in particular, postpartum
uterine involution. Some authors have reported that involution is short and the resumption
of ovarian activity begins sooner in this species that is comparable to that of mares (from
15 to 20 days) [4]. However, the authors of Ref. [5] reported a long duration that is com-
parable to that of the cow (35 to 45 days). The search for a method of monitoring ovarian
function, in particular, during the postpartum period, is necessary in order to increase
reproductive performance. The main objective is verifying the hypothesis of histologically
reduced uterine involution. Histological examination during a biopsy is a reliable technique
for the evaluation of endometrial changes [6].

This review presents the easiest and most appropriate way to diagnose inflammatory
or degenerative changes. It can also determine the moment of the end of uterine involution,
complete endometrial restoration, and even the timing of the cycle. The objective is to
determine the main histological changes in the endometrium in female dromedaries during
the postpartum period; in light of the histological results of the endometrium, it appears
that uterine involution in camels completes on the 21st postpartum day. The process of
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uterine involution occurs through the association of endometrial regeneration phenomena
and vascular phenomena.

2. Materials and Methods

An introduction and the methods of the biopsy are included here. Histological exami-
nation during a biopsy is a reliable technique for the evaluation of endometrial changes [6].
This review presents the simplest and most appropriate way to diagnose inflammatory
or degenerative changes. It can also determine the end of uterine involution, complete
endometrial restoration, and even the timing of the cycle. The objective is to determine the
main histological changes in the endometrium in female camels during the postpartum
period. By successive histological sections of uterine mucosa were taken from females from
the 3rd postpartum day.

3. Results and Discussion
3.1. From 3rd Postpartum Day

Our results show that on the third day after parturition the epithelium of the uterine
endometrium presents the following characteristics: Discontinuous, desquamated surface
epithelium that is detached in places (Figure 1a). On Figure 1b we can observe a simple
prismatic surface epithelium with cells with large nuclei.

(b)

Figure 1. (a) Histological section of the endometrium on the third day postpartum (10). (b) Histologi-
cal section of the endometrium on the third day postpartum (40).

3.2. Between 5th and the 7th Day Postpartum

During the period between the fifth and the seventh day of the postpartum one
observes a epithelium is more intact than that of the surface, and it is darker. The chorion
is loose and characterized separately by less important vascularization. The number of
uterine glands is a few or they are absent (Figure 2). They have small circular sizes and are
scattered in the chorion.

Figure 2. Histological section of the endometrium between the fifth and seventh day postpartum (10).

3.3. From 10th Postpartum Day

From the tenth day after parturition there is appearance of the uterine glands. The
uterine glands are more numerous compared to the number of those at the previous
stage. These glands are small in size, disseminated in the chorion, and their lumen can be
expanded or reduced (Figure 3).

Figure 3. Histological section of the endometrium on the tenth day postpartum (40).
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3.4. From 11th to 14th Postpartum Day

During the second week we observe: The surface epithelium is poorly regenerated
and desquamated in a few places (Figure 4a). The uterine glands underwent an increase in
number and size, they are circular or elongated in shape, they can be scattered in the lamina
propria or organized in clusters, and they are surrounded by blood vessels (Figure 4b).

Figure 4. (a) Histological section of the endometrium between the eleventh and fourteenth day
postpartum (10). (b) Histological section of the endometrium between the eleventh and fourteenth
day postpartum (40).

3.5. From 15th to 18th Postpartum Day

At the beginning of the second week the surface epithelium is not yet completely
restored, and it is of the simple cylindrical type. Many uterine glands are disseminated in
the chorion. Neovascularization is very important as is increases the number and size of
glands (Figure 5).

Figure 5. Histological section of the endometrium between the fifteenth and eighteenth day postpar-
tum (40).

3.6. From 19th to 21st Postpartum Day

At the end of the third week at magnification (10) (Figure 6a), the surface epithelium
appears to be more intact, uniform, and continuous over its entire surface.

At the highest magnification (40) (Figure 6b), the epithelium appears to be simple and
cylindrical. In light of the histological results of the endometrium, it appears that uterine
involution in camels completes on the 21st postpartum day. These results agree with those
in Ref. [7], which reports a duration of 40 days. We also used the method of transrectal
palpation. Our results are in agreement with those declared by the authors of Refs. [4,8],
who reported a duration from 15 to 28 days. The uterine lining is completely restored from
the 18th postpartum day.

The process of uterine involution occurs through the association of endometrial regen-
eration phenomena and vascular phenomena.

(b)

Figure 6. (a) Histological section of the endometrium between the nineteenth and twenty-first days

postpartum(10). (b) Histological section of the endometrium between the nineteenth and twenty-first
days postpartum (40).
4. Conclusions

It appears, in this brief and clear study that the restoration of the epithelium of the
uterine endometrium completes at the end of the third week.
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