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Summary

This study was conducted to find out the effect of licorice extract and eCG on the some
reproductive traits in Awassi ram lambs. This study was conducted on State Board for Agriculture
Researches, Animal Researches station. Twenty four Awassi ram lambs at the age of 67-77 days
were randomly divided into four groups according to the lambing date as follow: Group (A) was
injected with eCG 300 I.U /lamb/week. Group (B) was treated with licorice 300 mg/kg B.W/week
orally. Group(C) also was treated licorice 400 mg/kg B.W/week orally. Group (D) were kept as a
control group. Testes measurements were taken at the 12" week of the study period. The level of
testosterone hormone was measured at monthly intervals. Age of puberty, number of
mounts/successful ejaculation were recorded. Testes measurements length and depth of right and
left of animal in groups B and C showed significantly (P< 0.05) higher values than the control and
group A. Width of the right and left testes of lambs in all groups did not record significant
differences. Circumferences of the testes showed higher (P< 0.05) values in group B compared to
other groups. Serum testosterone concentration increased in all animals during the experimental
periods but group B and C showed significantly (P< 0.05) higher values than other groups. Age of
puberty and sperm production of the lambs in the control group showed significantly (P < 0.05)
higher values compared with all groups, but group A recorded significantly (P< 0.05) higher values
compared with groups B and C, while groups B and C recorded significantly (P< 0.05) lower age of
puberty compared with groups A and control. The number of Mounts/successful ejaculate decreased
with progress of age in all groups, while the control group recorded significantly (P< 0.05) higher
number than other treated groups. Group B recorded significantly (P< 0.05) lower values than A
and C groups.
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improve the economic input for production

Nutritional management is one of the and consumer safety (5). o
aspects that has been used to improve animals Licorice (Glycyrrhka glabra Lln.n) is one
fertility (1). Previous studies suggested that of the plants that have many important
nutritional supplements such as vitamins, nutritional components (6). It has been used
cotton seeds and lupine  improved since the 2100 before Christ for disease
reproductive performance of sheep (2). treatment (7). Licorice extract has many
Recent studies have been directed for food phytochemical compounds (8). Treatment
organization by using herbs and medical with licorice extract |mprove_d semen quality
plants as a therapeutic for many diseases and and sexua_l activity in Awassi rams due to the
a base to avoid the side effects of drugs and role of licorice as anti-oxidant agent (9),
hormones and to provide an alternative increase testis volume and sperm production
sources or support the chemical medicine (3 (10) improvement of mass activity and
and 4). individual motility and decrease of dead and

This first sources of these medical plants abnormal sperms (11 and 12). This study was
are to get benefit from them, which are to evaluate the effect of licorice on the age of
considered as a natural and economic source puberty in Awassi lamb rams.

in order to rise the nutritive value of the diet,
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Twenty four healthy Awassi male lambs
at age of 67-77 days and body weight
(20.10+£1.20 kg) were used. These lambs were
divided equally (according body weight) into
four groups. They were also supplied freely
with tap water and mineral blocks.

Radioimmunoassay of testosterone is a
competition assay. Samples or calibrators are
incubated with !?|-labeled testosterone in
antibody coated tubes. After weaning
measurements (length, depth, width and
circumferences) of testes for all groups at the
end of the period of the experiment by using a
vernia and a regle.

The data were analyzed by using Complete
Randomized Design (C.R.D) in one way a
nova (13).

The length of the R and L testes showed
no differences between group B and C,
however, and showed significantly (P < 0.05)
higher values than those of group A and the
control group. The results of group A and the
control group represented no significant
differences between them (Table, 1).

The result of the depth of the right testes of
the animals in the group B recorded
significantly (P<0.05) higher values compared
with groups A and control, while group C
showed significantly (P<0.05) higher value in
the depth of the right testes compared with
control group. While the depth of the left
testes of animals in the group B and group C
significantly (P<0.05) higher values compared
with group A, while no significant differences
were obtained between groups A and the
control.

The circumferences of the testes of the
animals in the group B showed significantly
(P<0.05) higher values compared with groups
A and control (table, 1), while group C
showed numerically higher values than group
A and control , but no significant differences
between groups A and control was existed.

Testes size (length, width, depth and
circumference) increased with body weight
and age progress (14). Animals in groups B
and C showed significant (P<0.05) higher
values than the groups A and control in
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length, depth of right and left testes and
circumference in group B only, the increase in
the most testes measurements in the treated
groups B and C could be due to licorice
extract contents such as vitamins, minerals
and volatile fatty acids specially vitamins E
and selenium (15). Natural health (16)
showed that vitamin E and volatile fatty acids
have vital role in biological process occurs
in the testes, because testes are organs of
male reproductive system and contain a large
numbers of tissues of high efficiency to
produce steroids and semen, thus the testes
grow better as a result of such process and
they correlated with the growth in these
tissues.

Table, 2 shows that the level of
testosterone was increased in the animals of
all groups. Testosterone level in animals of
group B showed significantly difference
(p<0.05) compared with the control group at
the 8" week of the studied period, while at the
12" week this level showed significantly
difference (p<0.05) compared with all groups
of the studied period.

The  testosterone  level increased
progressively with age, testosterone levels in
all animals increased because the animals
were under growth ,but the level of
testosterone in treated groups (B and C)
significantly (P<0.05) increased in
comparison with the groups A and control this
could be due to effect of nutrient contents in
licorice extract to be as an antioxidant
defensive system and during its direct effect
on interstitial cells in the testes (2).The
increase in the body weight has an effect on
hypothalamus pituitary plexus and lead to
increase secretion of testosterone hormone
(17). Production and secretion of testosterone
accompanied with an increase in testes
weight, the testosterone level increases with
age until it reached puberty and sexual
maturity as anabolic hormone (18).

Age of puberty in the control group was
significantly (P<0.05) longer as compared
with the other groups. Group A recorded
significantly (P<0.05) higher values compared
with group B and group C (Table, 3).

The significant differences in the age of
puberty of the studied animals could be due to
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treatment with Licorice which cause an
increase in appetite and enhance digestion,
which leads to increase the metabolism for
nutrients like amino acid, glucose and volatile
fatty acids. Nutrition is the main limiting
factor for reproduction in animal production
system (19), nutrition appears to be the major
modulators of sexual activity in small
ruminants. However feed, additives can
enhance puberty (20). The treatment with
licorice extract improved semen quality (9).
This could be due to the role of licorice as
anti-oxidant agent, which might improve the
stages of spermatogenesis, maintained LH
receptors and increase FSH and testosterone
concentrations (21).

Licorice improving the physical properties
of semen ; individual and mass motility for
the animals treated with licorice root extract
(17).There is link between better nutrition and
higher sperm producing in the testes of the
animals(20), The significant differences in the
age of puberty of the animal in group A
compared with control group could be due to
eCG lead to improve semen traits of the ram
semen ejaculate volume, mass activity and
individual motility, sperms concentration,
sperm livability rates and decrease the rate
of sperms abnormality (22), also lead to
increase testosterone level in blood plasma
and increased rams semen ejaculation volume

(23). The age of puberty of Awassi ram lamb
was about 8.5 months (about 255 days) (24)
while Ghannam et al., (25) recorded (232-
235) days as the age of puberty in Awassi
lams in Iraq.

The results of (Table, 4) indicated that the
number of mounts/successful ejaculation of
the treated groups were significantly (P<
0.05) lower than the control group, the lower
number of mounts may be due to the
treatment with eCG or licorice which results
in an increase in testosterone hormone and
increased in their sexual behavior which
improves libido rams (1). However, the
treatment with eCG has less effect on the
sexual behaviors than that of licorice, this
difference was significant (P< 0.05) between
group B and A. (4) showed that treatment
with licorice extract improved sexual activity
in adult rams, this may be due to the role of
licorice as anti-oxidant agent, which might
improve the stages of spermatogenesis,
maintained LH receptors and increase FSH
and testosterone concentrations (22). It is well

known that both sexual behavior and
pheromone  production are  androgens
dependent (26).The high level of their

hormones would increase testis volume,
sperm production and the high level of
testosterone also improves libido of treated
rams with licorice.

Table, 1: Effect of Licorice extract or equine Chorionic Gonadotropin eCG on Testes
measurement (cm) of Awassi male lambs (means + SE).

Parameter Treatment
Group A Group B

Length 11.37+£0.55 14.07+0.54
R.T B A
Width 19.37+£0.94 20.6+0.5
R.T A A

Depth 52+2.64 58.60+2.01
R.T BC A
Circumferences of 24.62+2.62 29+4.36
the testes B A

Length 11.75+0.83 13.40+0.60
LT B A
Width 18.37+0.94 20.10+0.53
LT A A

Depth 47.50+£3.97 55.80+2.41
LT B A

) \
Group C Control Value
13.3+0.89 11.80+0.58 1.596
A B
19.90+1.10 18.60+0.83 2.07
A A N.S
56+4.00 49+2.49 6.43
AB C
26.60+1.61 23.9+1.05 3.67
AB B
13.3+0.46 11.70+0.59 1.45
A B
19.60+0.97 18.10+0.78 1.931
A A N.S
56.40+2.72 49.60+2.73 6.91
A Ab

Different letters mean significant differences among treatments at one period at 5% level. RT=right testis,

LT=left testis.
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Table, 2: Effect of Licorice extract or eCG on Testosterone Hormone (ng.mol/L) of Awassi
male lambs (means + SE).

Period Treatment

Week Group A Group B

0 0.0998+0.04 0.2772+0.06
a A

4 0.253+0.16 0.8456+0.30
a A

8 1.455+0.80 2.706+0.67
ab A

12 2.182+0.23 10.458+1.89
c A

LSD
Group C Control Value
0.2848+0.20 0.0148+0.03 0.29
A A N.S
0.6648+0.55 0.1446+0.06 0.77
A A N.S
1.208+0.48 0.6555+0.46 1.53
Ab B
4.628+1.33 0.75+0.71 1.48
B C

Different letters mean significant differences among treatments at one period at5% level.

Table, 3: Effect of Licorice extract or eCG on Age of Puberty (days) of Awassi male lambs

(Means £ SE).
Treatment
Group A Group B Group C
171.83+3.91 149.33+1.5 153.50+3.08
b c C

Control
207.00+3.97
a

Total average

170.417+4.98

Different letters mean significant differences among treatments at one period at5% level .

Table 4: Effect of Licorice extract or eCG on number of Mounts/successful ejaculation of
Awassi male lambs (Means £ SE).

Period Treatment

week Group A Group B

21 2.20+0.12 1.80+0.10
b C

No. of lambs 3 6

22 2.00+0.13 1.70+0.12
b C

No. of lambs 5 6

23 1.90+0.08 1.70+0.10
b C

No. of lambs 5 6

24 1.80+0.11 1.60+0.06
b C

No. of lambs 6 6

LSD
Group C Control Value
2.00%0.08 2.70+0.14 0.20
Bc A
6 1 --
1.90+0.12 2.56+0.16 0.21
bc A
6 1 --
1.80+0.08 2.41+0.14 0.24
bc A
6 3 --
1.70+0.12 2.34+0.12 0.22
B A
6 4 --

Different letters mean significant differences among treatments at one period at5% level.
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