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ABSTRACT

The activity of three glycosidases (B-N-acetylglucosaminidase, a-N-acetylgalactosaminidase and a-L-
fucosidase) were estimated in the uterine fluid and serum throughout the follicular cycle of 24 slaughtered dromedary
camels. These camels had ovaries bearing different size follicles (0.5-20mm) that grouped into group I (5-10 mm),
group II (11-15 mm) and group III (16-20 mm). B-N-acetylglucosaminidase, a-N-acetylgalactosaminidase and o-L-
fucosidase were determined in the uterine fluid and serum samples using ELISA kits. Results indicated that mean
concentration of B-N-acetylglucosaminidase in uterine fluid was 3.33 + 0.26, 2.73 + 0.15, and 6.43 + 1.41 ng/ml in
Group I, II, and III, respectively. The level of a-N-acetylgalactosaminidase in uterine fluid was 3.21 + 0.27, 2.22 +
0.14, and 7.24 + 1.45 ng/ml in Group [, II, and III, respectively. a-N-acetylgalactosaminidase concentration showed
statistical differences (P<0.05) among the different groups. The value of a-L-fucosidase in uterine fluid was 435.00
+6.94, 340.00 £ 9.82, and 362.50 + 31.92 pmol/ml in Group I, II, and III, respectively. The maximum mean activity
of o-L-fucosidase (P<0.05) was reported in-group L. In group I, the concentrations of p-N-acetylglucosaminidase
and o-N-acetylgalactosaminidase were significantly (P<0.05) higher in the uterine fluid than the blood serum.
In-group II, the concentration of a-N-acetylgalactosaminidase in the serum was significantly higher (P<0.05) than
in the uterine fluid. In-group III, B-N-acetylglucosaminidase, a-N-acetylgalactosaminidase and a-L-fucosidase
concentrations were significantly (P<0.05) higher in uterine fluid than in the serum. The results proposed that
B-N-acetylglucosaminidase, a-N-acetylgalactosaminidase and o-L-fucosidase might play a role in carbohydrate-
mediated events in the uterus of dromedary camels.
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Dromedary camels have been classified as
induced ovulators, the ovulation mainly occurs in
response to coitus (El-wishy, 1987; Ismail, 1987). In the
absence of mating, the camel’s oestrous cycle has no
luteal activity (El-wishy, 1987; Skidmore et al, 1996),
therefore, the oestrous cycle is described as a follicular
wave pattern (Tibary and Anouassi, 1997; Skidmore
et al, 2013). The duration of the follicular wave was
recorded to extend from 17.2 to 30.0 days (Skidmore et
al, 1996). The luminal fluids in the female reproductive
tract are significant for mammalian reproduction as

they provide the favourable microenvironment for
passage of spermatozoa and ova, fertilisation and
development of the pre-implantation embryo (Fischer
and Beier, 1986; Velazquez et al, 2010). As the penis
of the male camelids penetrates the cervical canal
during copulation to deposit semen in the uterus
(Vaughan and Tibary, 2006), the uterine luminal fluid
is considered as initial microenvironment contacting
the spermatozoa on their way to the oviduct. As the
importance of uterine fluid, many studies have been
investigated the different chemical constituents in
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cow (Forde et al, 2014; Tribulo et al, 2019), ewe (Ko et
al, 1991; Koch et al, 2010), saw (Zavy et al, 1984; Seo et
al, 2012) and mare (Hayes et al, 2012). Glycosidases
are a group of hydrolytic enzymes originate from
lysosome and catalyse the hydrolysis of glycoproteins,
glycolipids and glycosaminoglycans (Miller et al, 1993;
Hahn et al, 2001; J6zwik et al, 2003). Glycosidases play
an important role in different reproductive events
such as cumulus cells expansion (Takada et al, 1994),
sperm capacitation (Taitzoglou et al, 2007), sperm
oviductal epithelial cells interaction (Lefebvre et al,
1997), sperm zona pellucida binding (Miranda et al,
2000; Zitta et al, 2006), polyspermy block (Miller et al,
1993) and early embryos development (Tsiligianni,
2018). The aim of the present study was to characterise
the activity of B-N-acetylglucosaminidase, a-N-
acetylgalactosaminidase and a L fucosidase in the
uterine luminal fluid and blood serum during the
follicular phase of the dromedary camel (Camelus
dromedarius).

Materials and Methods

Experimental materials

In the present study, one hundred genitalia
were recovered from clinically healthy adult
(7-16 years of age) non-pregnant female camels
(Camelus dromedarius) during the breeding season
(November-April), at a local abattoir in the Eastern
province of Saudi Arabia. Blood samples (10 ml/
each animal) were collected from all animals during
exsanguinations into non-heparinised tubes. Pre-
slaughter reproductive history of these animals was
not available. Genitalia and blood samples were kept
in an ice box and transported immediately (within
one-hour post slaughter) to the laboratory.

Collection of uterine fluid

Upon arrival at the laboratory, the genitalia
with gross pathology or those with paired ovaries
bearing follicles filled with sanguineous fluid or
corpus luteum were discarded from the study.
Depending on ovarian follicle diameter (measured
by Vernier caliper), three groups of genitalia could
be distinguished: Group 1 (genitalia have ovary/
ovaries bearing follicle/follicles of 5-10 mm), Group 11
(genitalia have ovary/ovaries bearing follicle/follicles
of 11-15 mm) and Group Il (genitalia have ovary/
ovaries bearing follicle/follicles of 16-21 mm). The
uterine horns of each tract of different groups were
longitudinally opened with surgical scissors from the
cervix. The inner uterine mucus was aspirated from
both horns using a positive displacement pipette
suited for viscous media (Gilson MicroMan). Uterine
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fluid having cloudiness or with white flakes was
excluded. Consequently, of one hundred collected
genitalia only 24 were eligible for this study. The
samples were distributed as: 8 in Group 1, 8 in Group
IT and 8 in Group III. Uterine fluid was centrifuged
at 1250-x g at 4°C for 10 minutes to remove the cell
and cell debris and the supernatant was transferred
into storage vials, identified and stored at -20°C until
further analysis. Blood sera from selected animals
were separated and stored at -20°C until analysis.

Estimation of biochemical constituents in uterine
fluid and blood sera

Commercial ELISA diagnostic kits (My
Biosource) were used for determination of camel p-N-
acetylglucosaminidase (Catalog # MBS094638), camel
a-N-acetylgalactosaminidase (Catalog # MBS053019)
and camel o L fucosidase (Catalog # MBS092780)
in the uterine fluid and blood serum samples. The
procedures for analysis and calculation were adopted
as recommended by the manufacturer.

Statistical analysis

The data analysis of biochemical constituents in
uterine fluid and blood serum was carried out using
a general linear model procedure and means were
compared by least significant difference using SPSS
16.0 statistical software (2007).

Results

Results for concentrations of pB-N-
acetylglucosaminidase, a-N-acetylgalactosaminidase
and o-L-fucosidase in the uterine luminal fluid of
dromedary camels during the follicular phase are
displayed in Tablel. The mean concentration of B-N-
acetylglucosaminidase was 3.33 £ 0.26, 2.73 £ 0.15 and
6.43 +1.41 ng/ml in Group I, II and III, respectively.
The level of a-N-acetylgalactosaminidase was 3.21
+ 027,222 +0.14 and 7.24 * 1.45 ng/ml in Group I,
IT and 1II, respectively. o-N-acetylgalactosaminidase
concentration showed statistical differences (P<0.05)
among the different groups. The peak concentration
was recorded in-group III while the minimum
concentration was reported in-group II. The value
of a-L-fucosidase was 435.00 + 6.94, 340.00 + 9.82
and 362.50 + 31.92 umol/ml in Group I, II and III,
respectively. The highest mean activity (P<0.05)
was reported in-group 1. Data presented in Table
2 demonstrates the mean concentrations of B-N-
acetylglucosaminidase, a-N-acetylgalactosaminidase
and a-L-fucosidase in the blood serum of the
dromedary camels during the follicular phase. The
mean concentration of f-N-acetylglucosaminidase
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was 2.00 £ 0.04, 3.07 + 0.30 and 2.49 * 0.13 ng/
ml. in-group I, II and III, respectively. The peak
concentration (P<0.05) was recorded in-group II. The
mean concentrations of a-N-acetylgalactosaminidase
was 1.81 + 0.02, 3.29 £+ 0.38 and 2.60 * 0.28 ng/ml.
There were statistical differences (P<0.05) among the
groups. The peak concentration (P<0.05) was recorded
in group II. The mean concentration of o-L-fucosidase
was 560.00 + 64.25, 310.00 + 31.45 and 280.00 + 8.24
pmol/ml in group I, II and III, respectively. The
peak concentration (P<0.05) was recorded in group
I. Table 3 displayed a comparison between the
mean concentrations of p-N-acetylglucosaminidase,
a-N-acetylgalactosaminidase and a-L-fucosidase in
the uterine luminal fluid and blood serum of the
dromedary camel during the follicular phase. In-group
I, the concentrations of B-N-acetylglucosaminidase
and o-N-acetylgalactosaminidase were significant
(P<0.05) higher in the uterine fluid than the
blood serum. In-group II, the concentration of
a-N-acetylgalactosaminidase in the serum was
significant higher (P<0.05) than in the uterine
fluid. In-group IlI, p-N-acetylglucosaminidase,
a-N-acetylgalactosaminidase and o-L-fucosidase
concentrations were significant (P<0.05) higher in
uterine fluid than in the serum.

Discussion

Glycosidases are engaged in several
reproductive events such as cumulus cells expansion
(Takada et al, 1994), sperm capacitation (Taitzoglou et
al, 2007), sperm oviductal epithelial cells interaction
(Lefebvre et al, 1997), sperm zona pellucida binding
(Miranda et al, 2000; Zitta et al, 2006), polyspermy block
(Miller et al, 1993) and early embryos development

(Tsiligianni, 2018). Recently, glycosidases activity in
genital tract luminal fluid is used as markers of embryo
quality (Tsiligianni, 2018), embryo recovery rate (Reilas
et al, 2000), superovulatory response (Tsiligianni et al,
2007). As in cattle (Tsiligianni et al, 2007; Tsiligianni,
2018), sheep (Tsiligianni et al, 2003; Samartzi et al, 2020)
and mares (Reilas et al, 2000), this study verified the
activity of glycosidases (B-N-acetylglucosaminidase,
a -N-acetylgalactosaminidase and o L fucosidase) in
the uterine luminal fluid of the dromedary camel.
The current study revealed obvious concentrations
fluctuation of the studied glycosidases in relation to
the follicle size. Parallel, glycosidases activities were
described of change during different reproductive
pattern such as oestrous cycle (in rats; Pizarro ef al,
1984; ewes; Roberts et al, 1976b and mares; Reilas and
Katila, 2002), post-partum period (in mares, Reilas
and Katila, 2002) and pregnancy (in cows; Roberts
and Parker, 1974). Fluctuations in glycosidase activity
during the oestrous cycle are hormonally controlled
(Hansen et al, 1985). The activity of glycosidases is
recorded to be regulated by progesterone, oestrogens
(Gladson et al, 1998; Buhi et al, 2000; Reilas and Katila,
2002) and pH of uterine luminal fluid (Carrasco et
al, 2008). In cows, Mather (1975) reported cyclic pH
changes of uterine fluid with the period of the cycle.
The alterations of the glycosidases during the follicular
cycle recorded in this study supposed its role in
carbohydrate-mediated events (Rahi and Srivastava,
1983; Roy et al, 1983; Carrasco et al, 2008). Similar
with the results of Carrasco et al (2008) in porcine
oviductal fluid, we reported maximum activities of
B-N-acetylglucosaminidase and a L fucosidase in the
uterine fluid at the late follicular phase. This study
demonstrated significant higher concentrations of $-N-

Table 1. Concentrations (mean + SEM) of B-N-acetylglucosaminidase, a-N-acetylgalactosaminidase and a-L-fucosidase in the uterine
luminal fluid of the dromedary camel during the follicular phase.

Enzymes Group I Group II Group III
(5-10 mm, n=38) (11-15 mm, n = 8) (16-20 mm, n = 8)
B-N-acetylglucosaminidase (ng/ml) 3.33 £ 0.262P 2.73 £0.15 6.43 +1.41b
a-N-acetylgalactosaminidase (ng/ml) 3.21+0.272 2.22+0.14b 7.24 +£1.45¢
a-L-fucosidase (umol/ml) 435.00 £ 6.942 340.00 + 9.82b 362.50 + 31.92P

Means with different superscripts in the same row are different at P<0.05

Table 2. Concentrations (mean + SEM) p-N-acetylglucosaminidase, a-N-acetylgalactosaminidase and o-L-fucosidase in blood serum

of the dromedary camel during the follicular phase.

Enzymes Group I B Group II B Group III_
(5-10 mm, n = 8) (11-15 mm, n = §) (16-20 mm, n = 8)
B-N-acetylglucosaminidase (ng/ml) 2.00 £0.042 3.07 £ 0.30b 2.49 £0.13¢
a-N-acetylgalactosaminidase (ng/ml) 1.81 £ 0.022 3.29 +0.38b 2.60 £ 0.28¢
a-L-fucosidase (pmol/ml) 560.00 + 64.252 310.00 + 31.45P 280.00 + 8.24b

Means with different superscripts in the same row are different at P<0.05
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Table 3. Comparison among concentrations (mean + SEM) of f-N-acetylglucosaminidase, a-N-acetylgalactosaminidase and a-L-
fucosidase in the uterine luminal fluid and blood serum of the dromedary camel during the follicular phase.

Follicles sizes Enzymes Uterine fluid Serum
B-N-acetylglucosaminidase (ng/ml) 3.332+0.26 2.00P + 0.04
gioll(;lir{m, n=8) a-N-acetylgalactosaminidase (ng/ml) 3.212+£0.27 1.81° +0.02
a-L-fucosidase (umol/ml) 435.00 £ 6.94 560.00 + 64.25
B-N-acetylglucosaminidase (ng/ml) 2.73+0.15 3.07+0.30
ga(il;g rIrIun, n=8) a-N-acetylgalactosaminidase (ng/ml) 2.223+0.14 3.29% +0.38
a-L-fucosidase (umol/ml) 340.00 £9.82 310.00 £ 31.45
B-N-acetylglucosaminidase (ng/ml) 6.432 £1.41 2.49b +0.13
(Cl;rgilzlg rlrlllm, n=8) a-N-acetylgalactosaminidase (ng/ml) 7.242 £1.45 2.60° +0.28
a-L-fucosidase (umol/ml) 362.502 + 31.92 280.00P + 8.24

Means with different superscripts in the same row are different at P<0.05

acetylglucosaminidase, a-N-acetylgalactosaminidase
and a-L-fucosidase in the uterine fluid than the
blood serum in-group I and II. Likewise, Roberts
and Parker (1974), Roberts et al (1976a) and Roberts
et al (1976b) reported elevated activities of B-N-
acetylglucosaminidase and a-L-fucosidase in uterine
washings of bovine, human and sheep when compared
with serum. This suggests that the enzyme present in
uterine fluid comes mainly from within the uterus.
Moreover, Hansen et al (1985) and Thie et al (1984, 1986)
confirmed that luminal and glandular epithelium of the
endometrium of pig mare, ewe and rabbit synthesised
B-N-acetyl glucosaminidase and o-L-fucosidase.

Conclusions

In conclusion, uterine fluid displays glycosidase
activity, with specific differences throughout the
follicular cycle of dromedary camels, proposing that
these enzymes play a role in carbohydrate-mediated
events.
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