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ABSTRACT

This study was underiaken »s an attempt to enhance the resistance of roesters semen to
perexidative detriments by supplementing Beltsville Poultry Semen Extender (BPSE) diluent of roosters
semen with lguorice extract {LE). Six treatment groups each of 7 White Leghora cockerels, 22 weeks of
age were used. Semon samples were coliected from all roosters snce a week throughout the experimental
period (22 - 32 weeks of age). Treatment (1) was fresh sexnen and served as the control, T2 represented
the semer diluted with BPSE diluent alone, while T3, T4, TS and T6 were semen samples diluted with
BPSE diluent aud supplemented with 1,3, 6 or 9 mg LE /100 m! of diluent, respectively. Effects of diluent
supplementation with LE on mass activity, individual motility and percentages of dead spermatozoa,
abnormal spermatozoz and acrosomal abnormalities of roosters semen stored for different storage
periods (0, 24, 48 or 72 hours) at refrigerator temperature (4 — 6 ° C) were studied.

Resulfs revesled that inclusion of LE into BPSE diluent resulted in significant (p < 0.05)
improvement in spermatozean motility, viability and morphology of spermatozos and acrosomes of
roosters semen stored for 24, 48 or 72 h at4 - 6 * C compared with control group (T1). However, there
were no significant differences between T2 and T3 in regard to traits menticned hereinbefore.
Furthermore, T3 and T6 surpasses other treatments of LE (T3 or T4) with relation to these semen
characteristics.

In conclusion, involvement of LE in roosters semen diluent ameliersted semen quality of roosters
semen samples that stored at 4 — 6 ° C unto 72 h. However, the levels of 6 and 9 mg LE / 100 m} of diluent
recorded the best results regarding all semen characteristics included in this study in comparison with 1
and 3 mg LE / 100 mi of diluent,
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introduction

. The lipid composition of chicken

semen is an important determinant of its
uality and fertilizing capacity (16).
hicken spermatozoa are characterised by
comparatively high levels of 20 : n -6 and
22 : n - 6 fatty acids within their
phospholipids (14). As a result of this high
proportion of polyunsaturated fatty acids
{PUFA) chicken semen is susceptible to
lipid peroxidation (29), which could lead to
sperm deterioration during storage (30).
owever, the hi;%h degree of PUFA typical
of sperm lipids render these gametes
highly susceptible to lipid peroxidation,
with the consequent risk of damage to
cellular structures (24). Hammerstedt (19)
reported that lipid composition of the
sperm membrane is 4 major determinant of
motility, s membrane integrity,
overall viability, cold sensitivity and
fertilizing ability. The presence of such
high concentrations of PUFA within the
lipid fractions necessitates the presence of
an efficient antioxidant system to protect
against peroxidative damage and possible
associated sperm dysfunction.

Suppression of lipid peroxidation
through addition of antioxidants such as
vitamms A, C or E to the sperm diluents,
which block the production of reactive
oxXygen species or counteract oxygen
toxicity, has been achieved with avian
?i)ermatozoa with good success (3, 6, 7).

owever, liquorice has been shown to
reduce low density lipoprotein (L.DL)
cholesterol ~ oxidation. = The active
components of liquorice inhibit the
formation of lipid peroxides and protect
LDL associated carotenoids (11).Belinky
et al.(12) indicated that liquorice may
complement other nutritional supplements
in reducing LDL and PUFA oxidation.
Murray f(23) concluded that glycyrrhizin,
the chief substance in liquorice root may
grcrtect_vital organs from being damagled
y oxidants. Bown (15) reported that
liquorice root (Glycyrrhiza glabra) is
favored of athletes, promotes endurance
and vitality so sex becomes that much
better, oxygenates the genitalia and
enhances the sexual potency. Al — Daraji et
al(9) found that liquorice extract (iE)
drinking . water supplementation resulted in
significant improvement in ejaculate
volume, spermatozoa concenftration, mass
activity, individual motility and percentage
of live and normal spermatozoa. Our
present objective was to determine the
probable antioxidant role of LE in
improving semen quality of roosters during
in vitro storage for up to 72h.
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Materials and Methods

Cockerels (White Leghorn, 22
weeks of age) were allocated to six
treatment pens with 7 birds in each
treatment pen. Birds fed a commercial
layer ration ad [libitum.Semen samples
were collected on a weekly basis by
abdominal massage (22) during the first
part of the reproductive period (22 -32
weeks of age). Semen samples in each
treatment pen were divided into 3 test
tubes of 1 ml each to provide 3 replicates
ﬂooled samples per each treatment ﬁroup.

owever, semen samples were collected
for 10 times during the experimental
period (22 -32 weeks of age), therefore
there were 30 replicates for each treatment

oup. Fresh semen served as a control
ﬁ]), treatments were semen diluted 1:1
in BPSE diluent (28) alone (T2), semen
diluted with BPSE and s%\prlemented with
LE (1 mg / 100 m] ofdiluent; T3). The
other semen treatments were diluted with
BPSE and supplemented with 3, 6 and 9
mg LE / I*O'OP ml of diluent for T4, TS5 and
Té, respectively. Treatments were
individually store gt the refrigerator
temperature (4 - 6 C) for different
storage periods (0, 24, 48 and 72 h). An
aliquot of semen from each treatment
group was evaluated at0,24,48and 72 h
of in vitre storage for mass activity,
individual motility and percentages of dead
spermatozoa, abnormal spermatozoa and
acrosomal abnormalities.

Mass ac.tivitg of spermatozoa cells
(movement in a forward motion) was
estimated on a percentage basis (27).
Individual motility was also determined
(4). The determination of number of dead
spermatozoa was done by using a Fast

een stain — Eosin B stain — glutamate
ased extender (8). Percentage of abnormal
spermatozoa was determined by using a
sentian violet — eosin stain (g). As an
alternative  to evaluation of avian
spermatozoa for the acrosome reaction,
staining procedurs for fixed samples have
been developed to distinguish which
spermatozoa have retained or lost the
acrosome (3, 5).

Results were evaluated by analysis
of  wvariance. Differences between
treatments means were analyzed by
Duncan’s Multiple Range Test, using the
ANOVA gmce ure in Statistical Analysis
System (26)

Resulis and Discussion

The traits of the samples from
treated groups, in terms of mass activity
and individual motility of spermatozoa are
shown in Figures 1 and 2. The mass
activity and individual motility of sperms
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evaluated directly after collection were
significantly < 0.05) higher in
treatments T4, TS and T6 in comparison
with other treatments (T1, T2 and T3).
However, T1 group recorded the poorest
results as regards these two traits, while
there were no significant differences
between T2 and T3 groups. When
evaluated 24, 48 and 72 h afier initiation of
in vitro storage, treatments 4, 5 and 6
surpasses other treatments with relation to
mass activity and individual motility
(Figures 1 and 2). However, TS and T6
showed the best results (p < 0.05) for these
two characteristics compared with other
LE treatments (T3 and T4), whereas there
were no significant differences between T2
and T3 groups.

rmatozoa incubation for 24, 48
and 72 geat the refrigerator temperature in
the absence of added LE was associated
with a significant (p < 0.05) increase in the
percentages of dead spermatozoa,
abnormal spermatozoa and acrosomal
abnormalities (Figures 4, 5 and 6). The
inclusion of LE in the BPSE diluent
significantly (p < 0.05) decreased the
percentages of these three characters in
comparison with control group (T1).
However, T5 and T6 were superior to other
LE treatments (T3 and T4) in ameliorate
the deterioration that occurred in the
percentages of live spermatozoa and
normal spermatozoa and acrosomes.
Besides, there were no significant
differences between T2 and T3 groups
regdagc)ling these three traits (Figures 3,4
and 5).

Results of the present study clearly
denoted that addition of appropriate
concentration of LE into BPSE diluent
maintained  motility, viability and
morphology of roosters spermatozoa till 72
h _in vitro storage better control group
ng% or semen diluted with BPSE alone
T2). It is speculated that endogenous
antioxidants activity in roosters seminal
f)_lasma may be not enough to prevent the
i

pid peroxide damage after dilution and in -

vitro storage. However, the improvement
in sperm characteristics noticed in our
study could be a result of LE antioxidants
s%?pressin' or limiting the damag[ir];g
effects. of lipid peroxidation in vitro. The
improvements in spermatozoa motility,
liveability and morphology with LE
treatments during in vifro storage were in a
ood agreement with the results of
onoghue and Donoghue (17) and Al —
Dara{: (3, 6,7) who demonstrated that the
supplementation of antioxidants had

maintained sFexmatozoan viability,
motility, morphology and fertilizing ability
when semen stored at 4 - 6 ° C for

161

different storage periods. Etches (i8)
reported that when maintained in vifro at
room temperature, however, the fertilizing
capacity and motility of avian spermatozoa
begins to decline within 15 min. following
ejaculation.Furthermore, the mechanisms
responsible for liquorice protection of LDL
ancr( PUFA against oxidation are its ability
to bind LDL, scavenge free radicals, and
rotect other oxidants associated with
EDL, the carotinoids, from oxidation (13).
Vaya etal. (32) refmrted that some dietary
nutrients such as liquorice isoflavanes are
potent antioxidants against LDL and PUFA
oxidation. Flavonoid components of
liquorice root extract (glabridin, glabrene)
were shown to have antimicrobial, anti—
inflammatory, and antioxidative activity.
Liquorice root extract, as well as its major

flavonoid, the isoflavin glabridin, are
powerful  antioxidants  against lipid

peroxidation, therefore it protects certain
vital organs from being harmed b
oxidants (20, 25). Al--Haboby etal. (10
found that orally treatment of Awassi rams
withn  LE resulted in significant
improvement in semen quality and libido.
However, these authors concluded that
these amelioration in semen quality and

sexual activity may be due to the role of

liquorice as antioxidant agent, which might
improve the stages of spermatogenesis,
maintained LH receptors and increase FSH
and testosterone concentrations (1, 21). On
the other hand, Tamir (31) indicated that
using the men erection capsule (power of
love) which contain liquorice root extract
in its formula enhances short — term
activity while providing sufport to the
kidney / adrenal system for long - term
sexual health. Formulated with cerfain
natural, traditionally used herbs, they work
together for increased sexual héaith,
enhancing stamina and sexual performance
and increase libido. Individuals who are
presently using this formula of liquorice
root extract and some natural herbs
reported that they satisfy their partner more
often, enjoy better orgasms, and have
stiffer erections and feel sexier.

It was concluded from this study
that the antioxidant / proxidant balance in
roosters semen is an important element in
maintaining spermatozoa viability, motility
and morphology. The antioxidant system
can be suggested to be a crucial element of
such a regulation.However, inclusion of
liquorice root extract into semen diluents
esrwcially at the levels of 6 and 9 mg / 100
ml of diluent can be used as successful tool
for repress the nocuous effects of lipid
peroxidation which could lead to
spermatozoa deterioration during in vitro
storage.
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Figure 1.Effect of diluent supplementation with licorice extrct on mass
activity of roosters semen
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Ti=fresh semen , T2 = semen diluted with BPSE diluent alone , while T3, T4 ,T5 and T6 = semen diluted with BPSE diluent and
supplemented with 1,3, 6 and 9 mg LE / 100 ml of diluent , respectively .
Bars with different superscripts differ significantly ( p <0.05).
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Figure 2.Effect of diluent supplementation with licorice extract on
individual motility of roosters semen
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T1 = fresh semen , T2 = semen diluted wit BPSE diluent alone , while T3, T4, TS and T6 = semen diluted with BPSE diluent and
supplemented with 1,3 ,6 and 9 mg LE / 100 ml of diluent .
Bars with different superscripts differ significantly ( p <0.05).



(g > 4 ) Apueoipiudis Jonp s)dLosiddns JUIEHP ynm sieg

The Iragi Journa! of Agriculiural Sciences, 36(4) ; 159 - 168. 2005 Al-Daraji

Dead spermatozoa { %)

S N W s ;O N 0 W
o o 5 o o o o o o O

dsa * puanjip Jo ju g1 / A Suw g pue 9 “ ¢ ¢ 1 yna payudusyddas

pUE JUINRJIP ST YHM PAIN[IP UIWAS = 9] PUB & CRLC L ANYM ¢ JUO[E JUINJIP FSAH YA PANYIP WIWIS = 7] © W3S YSAP=] ],

L
(o]
ot
=
)
T @«
®m
o =h
s 2
g""'
a S
® o
o=
- =
B o ©
£ o=
- o o
@ o »
o u;‘:
3 v
& o=
© 30
g i~ 3 3
= © L o
< - =3
e 5 o 3
: m# O:o-_
co 25
o g‘:
-~ £
o =
o =
0 _
[ 1]
g8 .
‘g:.
58
-3 (1]
B o x
o = g
o
O
o
Q
-

= il = % B
e e T
[=2) -3 (o] N -3



Al-Daraiji

59 - 168, 2005

4):

The Iragi Journal of Agriculiural Scien

Figure 4.Effect of diluent supplementation with licorice extract on
percentage of abnormal spermatozoa of roosters semen
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T1=freshsemen , T2 = semen diluted with BPSE dilueni alone »while T3 , T4 , TS and T6 = semen diluted with BPSE diluent and diluent with 1,3, ¢
and 9 mg LE / 100 ml of diluent , respectively .

Bars with different superscripts differ significanily ( p<0.05).
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Figure 5.Effect of diluent supplementation with licorice extract on
percentage of acrosomal abnormalties of roosters semen
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T1=fresh semen , T2 = semen diluted with BPSE alone , while T3, T4, T3 and T6 = semen diluted with BPSE diluent and supplementec

with 1,3, 6 and 9 mg LE / 100 mi of diluent , respectively .
Bars with different superscripts differ significantly (p <0.05).



The Iragi Journal of Agrigultural Sciences, 36(4) : 159 - 168, 2005

Al-Daraji

References

1.Aitken, R. J, J. S. Clarkson and S.
"Fishel. 1989. Generation of reactive
oxygen species, lipid peroxidation
potential and human sperm function.
Biol. Reprod. 40 : 183 — 197.

2.Al - Daraji, H. J. 1998. Effect of
ascorbic acid supplementation on
physiological and productive traits of
Fawbro broiler breeders’ flocks reared
under hot climate. Ph. D. Dissertation,
College of Agriculture, University of
Baghdad.

3.Al - Daraji, H. J. 2000, Effect of vitamin
E on semen quality and fertilizing
ability of roosters. Dirasat, Agric.Sci.
27 (3) : 360 — 365.

4,Al — Daraji, H. 1. 2000.Comparison of
diluents for holding Iragi roosters
semen 24 hoursat5 " C. Iraqi J. Agric.
Sci. 31 (1) : 582 - 592,

5.Al — Daraji, H. J. 2001.Effects of holding
temperature and time on acrosomal
abnormalities of fow! sperms. Indian J.
Anim. Sci. 71 (1) : 32 - 34,

6.A1 — Daraji, H. J. 2002. Effect of
vitamins A, C or E on qua!ity of fowl
semen stored for 24 hours at 4 ° C. Iraqi
J. Agric. 7(6) : 170 - 181.

7.A1 -~ Daraji, H. J.2004. Diluent
supplementation with vitamins A, C and
E for improving fertilizing ability of
indigenous roosters semen. Patent No.
3195 issued from C. O. 8. Q. C,, Iraq.

8.Al — Daraji, H. J,, B. T. O. Al - Tikriti,
K. H. Hassan and A. A. Al — Rawi.
2002. New techniques for determination
of avian spermatozoa abnormalities.
Res. 1. Bio. Tech. 4 (1) : 47 - 64.

9.Al — Daraji, H. J., R. H. Razuki, A. H. Al
— Hillali, S. M. Abu ~ Tabich and A. A.
Al — Khazraji. 2005. The use of licorice
extract for improving semen quality of
aged local roosters. lIraqiJ. Agric. Sci.
36 (2):135-142.

10.A1 — Habobi, A., A.H. Hamra and A.
K. Mahdi. 2003. Effect of licorice
extract on semen quality and libido in
;ngasssli rams. J. Agric. Investmentl:

i1.Belinky, P. A., M. Aviram, B. Fuhrman,
M. Rosenblat and J. Vaya. 1998. The
antioxidative effects of the isoflavan
glabridin on endogenous constituents of
LDL during its oxidation.
Atherosclerosis 137 (1) : 49— 61,

12.Belinky, P. A, M. Aviram,
S.Mahmood and J. Vaya. 1998.
Structural aspects of the inhibitory
effect of glabridin on LDL oxidation.
Free Radic. Bio. Med. 24 (9): 1419 -
1429,

13.Bianca, F., V. Nina and K. Marie. 2002.
Antiatherosclerotic effects of licorice
extract supplementation on
hypercholestrolemic patients : Increased
resistance of LDL to atherogenic
modifications, reduced plasma lipid
levels, and decreased systolic blood
pressure. Nutrition 18 : 267 — 273,

14.Blesbois, E., M. Lessire, I. Grasseau, J.
M. Hallouis and D. Hermier. 1997.
Effect of dietary fat on the fatty acid
composition and fertilizing ability of
fowl semen. Biol. Reprod. 56:1216 -~
1220.

15.Bown, D. 1995. Encyclopaedia of
Herbs and their Uses. Dorling
Kindersley, London. ISBN 0-7513 —
020 - 31.

16.Cerolini, 8., X. A.Kelso, R, C. Noble,
B. K. Speake, F. Pizzi and L. G.
Cavalchini. 1997. Relationship between
spermatozoa lipid composition and
fertility during aging of chickens. Biol.
Reprod. 57 : 976 - 980.

17.Donoghue, A. M. and D. .
Donoghue.1997. Effects of water —and
lipid — soluble antioxidants on turkey
sperm viability, membrane integrity,
and motility during liquid storage.
Poultry Sci. 76 : 1440 — 1445,

18.Etches, R. J. 2000. Reproduction in
Poultry. University press, Cambridge.

19.Hammerstedt, R. H. 1993. Maintenance
of bioenergetic balance in sperm and
prevention of lipid peroxidation : a
review of the effect on design of storage
preservation system. Reprod. Fertil.
Dev. 5: 675 - 690.

20.Kent, U. M., M. Aviram, M. Rosenblat
and P. F. Hollenberg. 2002. The licgrice
root derived isoflavan glabridin inhibits
the activities of human cytochrome
P450S 3A4, 2B6, and 2C9. Drug
Metabol. Dispos. 30 (6) : 709 - 715.

21.Kilgour, R. J., M. Courout, C. Pissiet,
M. P. Dubois and M. R. Sairam. 1993.
Inhibition of FSH affects
spermatogenesis in the mature ram.
Anim. Reprod. Sci. 32 : 213 -225.

22 Lake, P. E. and J. M. Stewart. 1978.
Artificial Insemination in Poultry.
Bulletin 213, Ministry of Agriculture,
Fisheries and Food, London.

23 Murray, M. T. 1995. The Healing
Power of Herbs : The Enlightened
Person’s Guide to, the Wonders of
Medicinal Plants. 2™ ed. Rocklin, Calif.
: Prima Publishing.pp : 228 - 239,

24 Niki, E., N. Noguchi and N. Gotoh.
1993. Polyunsaturated fatty acids in



The Iragi Journal of Agricultural Sciences, 36(4) : 159 - 168, 2005

Al-Daraji

relation to sperm motility. Androl. 15:
264 — 269,

25.Rosenblat, M., P.Belinky, J. Vaya, R.
Levy, T. Hayek, R. Coleman, S.
Merchav and M. Aviram.1999.
Macrophage enrichment with the
isoflavan glabridin inhibits NADPH
oxidase ~ induced cell - mediated
oxidation of low density lipoprotein : a
possible role for protein kinase C. J.
Biol. Chem. 274 : 13790 - 13799.

26.8A8.1989. SAS User's Guide :
Statistics (Version - 5 ed), SAS Ins. Inc.
Cary NC.USA.

27.8exton, T. J. 1976. Studies on the
dilution of turkey semen. Br. Poultry
Sci.17:179 - 186.

28.Sexton, T. J. 1977. A new poulry
semen extender : Effect of extension on
the fertility of chicken semen. Poultry
Sci. 56 : 1443 - 1446.

29.Surai, P., E. Kutz, G. Wishart, R. Noble
and B. Speake. 1997. The relationship
between the dietary provision of

tocopherol and the concentration of this
vitamin in the semen of chicken :
effects on lipid composition and
susceptibility to peroxidation.). Reprod.
Fert. 110 : 47 - 51.

30.Surai, P. F., S. Cerolini, G. J. Wishart,
B. K. Speake, R. C. Noble and N. H.
Sparks. 1998. Lipid and antioxidant
composition of chicken semen and its
susceptibility to peroxidation. Poultry
and Avian Biology Reviews 9 (1) : 11 -
23.

31.Tamir, S. 2000. Licorice formulated
into men erction capsule (power of
love) : Stimulator for erection and
sexual libido. http : /  www,
Archlightthosting. com./ bbs / message /
2784/ htm 1.

32.Vaya, J., P. A. Belinky and M. Aviram.
1997. Antioxidant constituents from
licorice root isolation, structure
elucidation and antioxidative capacity
toward LDL oxidation. Free Radic.
Biol. Med. 23 : 302 - 313.



