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Effect of alcoholic extract of Licorice (Glycyrrhiza glabra) on
in vitro maturation of rabbits oocyte
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Abstract

The present study included 30 ovaries collected from 15 slaughter rabbits in animal house of
the college of veterinary medicine, Baghdad University. Immediately, ovaries were preserved in
phosphate buffer saline at 37 'C and transport to the laboratory with 1-2 hrs, oocytes collected by
slicing ovary with an iris knife and release the follicular contents in 1ml TCMjg9 media. Only
oocytes surrounded by cumulus cells and homologs cytoplasm were culture in culture media,
then oocytes were divided in 3 groups, the 1% group (control group) incubated by using culture
media only, the 2™ group, alcoholic extract of Licorice added to culture media at concentration
of 25pg/ml, the 3™ group culture media was supplemented with alcoholic extract of licorice at
concentration of 50ug/ml. Results of the current study revealed that the effect of alcoholic
extract 50 pug/mg on the percentage of oocytes maturation was superior compared with other
groups. It was also observable that the effect of adding alcoholic extract of Licorice to culture
media TCMjgg at two concentrations increased the percentage of mature oocyte compared with
control group. In conclusion, the uses of alcoholic extract of licorice increase the percentage of
oocytes maturation.
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Introduction

Medical plants and herbs have been used for many years in treatment of various diseases in
animals and human being. These are used in animals feed as the growth promoter (1) .Licorice
(Glycyrrhiza glabra) is one of the most popular plant and widely consumed as a medicinal herb,
which is used mainly in treatment of inflammations and improvement of reproductive performance
in both female and male animals (2). Licorice (Glycyrrhiza glabra) is one of the commercially
important perennial plant grassy or semi-bushy type species from the leguminoceae (Fabaceae)
plant family, sub-family papilionaceae the genus name is driven from the Greek words , glycy
(or glulus) means sweet and rhiza means root (3). Licorice roots, runners and rhizomes are the
commercially desired parts of the plant that contain a number of important chemical compounds.
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Glycyrrhizin is one of these compounds which shown to be 50 times or more sweet than sugar and
demands high prices in world market (4).

Rabbit occupy a vital midway between ruminant and monogastric animals, they have been used
as a model for human and other mammals in variety of researches in physiology biotechnology,
toxicology, etc. They are medium size, readily accessible, easy to handle and easy to maintain (5).
The application of assisted reproduction technology in rabbit such as induction of superovulation, in
vitro maturation (IVM), in vitro fertilization (IVF) and Embryo Transfer (ET) will help increasing
the number of offspring produced by genetically superior parents (6). The revised studies indicate
that, through slicing, collecting greater number of oocytes than by follicular aspiration (7). There
were no study used the Licorice extract have been used to improve in vitro maturation of rabbit
oocytes, so this study was conducted to detect the effect of herbal extract (Licorice ) on in vitro
maturation of rabbit oocyte.

Materials and methods

Licorice herb root were collected from alshurja market, roots of the plants were identified by
Dr. Ali Hussein AL-Musawi (Department of biology, College of Sciences University of Baghdad)
as a Licorice plant root which belongs to leguminoceae (Fabaceae) plant family. Roots washed and
left to dry in the air for 2 weeks at room temperature in the laboratory with continuous stirred.
Dried roots were converted into fine powder by an electric grinder. The powder kept at 4'C until
use. Fifty grams of licorice powder were extracted with 500 ml of 70% ethanaolic alcohol under
continuous stirring for 8 hrs. at room temperature, the suspension was filtered by Whatman no. 1
filter paper, filtrate was concentrated by vacuum rotary evaporator (8). The crud extract was stored
in dark sterile screw bottle at 4'C until use to prepare the required concentration.

Fifteen mature New Zealand white Rabbits were used in this study (weight 3-4 Kg. and aged
8-11 months). Does were caged under controlled temperature 20-27'C and humidity ranged between
70-80%, lighting (was 14hrs light and 10hrs darkness). Does fed commercial pellet diet (9). After
14 days of adaptation, does were intramuscularly injected with 20 IU/kg of eCG (Folligon®)
(Intervet, Holland). Does were slaughtered 60-65hrs after hormonal treatment. Ovaries were
transferred in a Petri dishes containing phosphate-buffered saline (PBS, Sigma, USA). Ovaries were
washed 1 time with 70% ethanol then 3 times with saline solutions supplemented with 100 1U/ml
penicillin and 100 pug/ml streptomycin (10).

From thirty ovaries counting number of preovulated follicles in individual ovary, oocytes
collected in slicing method was performed in the ovary with an iris knife to release the follicular
contents. After collection of oocytes from individual ovary were kept separated in 35 mm sterile
disposable petri dishes using an orally controlled micropipette (11). Recovered oocytes examined
under dissecting microscope and classified according to the morphology into 2 types, one
characterized by being apprised fully compact cumulus cells and homogenous cytoplasm, while
denuded oocytes with heterogeneous cytoplasm were rejected. Oocytes transferred to petri dish
containing 100ul of culture media. This process repeated 3 times to wash the oocytes and get rid of
the debris of the cumulus cell (12) . The oocytes collected by slicing were divided in to 3 groups:
1-First group (control group): Oocytes maturation applied in the culture media TCM g9 (Invitrogen,

USA) supplemented with 10 1U/ml of eCG, 10 IU/ml LH (Chorullon®) (Intervet, Holland), 100
IU/ml penicillin, 20ug/ml streptomycin sulphat and 10% fetal calf serum (stock media), and
without adding extracts of licorice.
2- Second group: Maturation of oocytes applied in the culture media TCMygg(stock media), with
the addition of alcoholic extract of the licorice 25ug/ml.
3- Third group: Maturation of oocytes applied in the culture media TCMjgg(Stock media), with the
addition of alcoholic extract of the licorice 50ug/ml.
Where been confinement of pH degree by the PH meter and the osmotic pressure of culture media
of the three groups of experiment, and covered surface with adequate quantity of mineral oil. Then
incubated in petri dish in CO, incubator at 38°C, 5% CO, and 100% humidity. After 24 hrs. of
incubation oocytes were examined for maturation by inverted microscope where the oocytes
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stripped from cumulus oophorous by aspiration gently and rewind several times using a micro-
pipette, after that classified to mature and immature according to the existence of the first polar
body in the prevetlin space of mature oocyte(13).

Statistical Analysis
The Statistical Analysis System- SAS (2012) was used to effect of different factors in study
parameters (14).

Results and Discussion

Thirty ovaries which were collected from 15 does slaughter after super ovulation respond to
increase follicles on the ovaries then increase oocytes collected after slicing ovaries. table (1)
illustrate the 518 preovulatory follicles from 30 ovaries and mean number of 17.26 follicles, this
result agree with (15) when rabbits administration of 150 IU PMSG induce satisfactory follicles
response in both breeds , and thus breed influence could not be appreciated in superovulation
response. From 518 preovulated follicles 471 oocytes collected by slicing method, the mean
number of collected ova rate 90.29 % this result corresponded with Lorenzone, et.all.(1996)(11) ,
show no difference in number of recovered oocyte and recovery rate (oocyte obtained /follicle
selected x100) were found between the slicing and aspiration method .

Table (1). The relationship between the follicle in the superovulated rabbit ovary and oocyte
collected in slicing method.

Number of ovaries | Number of follicles Number of oocytes
10 180 162
10 166 152
10 172 157
30 518 471
17.26% 90.92%

There was significant increase in the mature oocytes (p<0.1) by using 50ug/ml of Licorice
extract in comparative with control group (table2). While in concentration 25ug/ml there was no
significant different in the percentage of mature oocytes compared with the control group. Also
table(2) demonstrates that the percentage of immature oocytes were significantly (p<0.01) lower on
the alcoholic extract 50pug/ml compared with control group. The present study could be considered
as advance research focusing on benefit of this herb in laboratory maturation of oocyte. This results
correspond with those of (16) who concluded that the addition of Glycyrrhiza glabra extract in the
culture media of sperm and oocytes can enhance the fertilization, embryonic development and
embryonic quality in mice. In vivo, the consummation of licorice increase ovulation rate and
successful implantation of fertilized ova (17), and this means consequently the good level of FSH
and LH may be available since these hormones are responsible for stimulation follicle development
and ovulation (18).

Table (2): Effect of various concentration of alcoholic extract of Licorice on rabbit oocytes maturation.

Parameter Number of | Mature oocytes Immature oocytes
oocytes number % number | %

Control media 162 120 B 74.07% |42 A 25.93%
Alcoholic 152 118B 7763% |34A 22.37%
extract 25ug/ml
Alcoholic 157 131 A 83.43% |26B 14.47%
extract 50pg/ml

*Different Capital letter groups means significant difference

(p<0.01) Between groups
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