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Abstract | In this study, we designed this experiment to investigate the effect of adding Origanum Majorana extract
(O.M.) in the ram semen at cooling, the experimental groups were divided into four groups (P1=1 mg O.M. raw pow-
der and extender, P2= 2 mg O.M. raw powder and extender, O1 group= 1 mg O.M. oil and extender, O2 group= 2 mg
O.M. oil and extender and the control only extender. The sperm motility, pH level, malonaldehyde level (MDA), and
total antioxidant capacity (TAC) were investigated post-preservation (5° C) at 0, 72 hours of cooling, and after thirty
days post-cryopreservation in liquid nitrogen. The P2 group showed a high effect (P<0.01) on the motility of sperm at
different times of cooling and post-cryopreservation. The pH level increased significantly in the group O2 compared
with other groups. We investigated the MDA level by thiobarbituric acid reaction (TBAR) methods, however, 2, 2 —
Diphenyl - 1- picrylhydrazyl (DPPH) was used to estimate the TAC of seminal plasma depending on the absorbance.
The P1, P2, 01, and O2 groups recorded a highly significant (P<0.01) decrease in seminal MDA level. The P1, P2, O1,
and O2 groups recorded a highly significant (P<0.01) decrease in seminal MDA level. On the other hand, the results
suggested a higher TAC increase for all groups than the control at different times of cooling and post-cryopreservation.
In conclusion, adding 2 mg of O.M. powder extract increases sperm motility at the storage, and the pH level increased
by adding 2 mg O.M. oil to the diluted semen, O.M. powder or oil which is added to diluted semen leads to decreased
MDA and increased TAC levels.
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INTRODUCTION

One of the limitations that affects the characteristics of
semen during storage is oxidative stress. The oxidative
stress in semen is a big problem, especially for ram semen
because the sperm cells are very sensitive to it, many types

of research have not resolved this problem completely,

which may be related to antioxidant concentrations in the

seminal plasma or laboratory manipulation. Although se-

men has a natural defence line represented by endogenous

antioxidants, its effect decreases gradually during storage

(Al-Subaihawi ez al., 2017). The spermatozoa in all animal
0
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species are very sensitive to oxidation (Maxwell and Wat-
son, 1996), and this requires finding an additional source
of antioxidants. Wild plants have a high content of natural
antioxidants which have an important role in sperm cell vi-
ability (AL- Sarray e a/.,2019). Many studies are suggest-
ing the benefits of adding certain concentrations of antiox-
idants to semen extenders (AL-Sarray ez a/., 2020; Kameni
et al., 2021). The strength of plants in resisting oxidative
stress is represented by their containing certain concen-
trations of phenolic compounds, the phenolic compounds
can inhibit the effect of free radicals and thus maintain the
effectiveness of the sperm cell for a longer storage period
(Allverdu-Queralt ez al., 2014; Kaliora ez al., 2014; Gutiér-
rez-Grijalva ez al., 2017). One such plant that has a detri-
mental effect on lipid peroxidation is Origanum Majorana
(O.M.) (Kaliora ez al.,2014). The O.M. from the Lamiace-
ae family grows in Asia, Africa, and America (Desouky e#
al., 2015). (Kaliora ez al., 2014) reported that Origanum
Majorana has more than twenty-seven polyphenols, terp-
enic acids and flavonoids. This research was distinguished
by using Origanum Majorana oil and its powder as additives
in the extender, which dilutes the ram’s semen. This study
aimed to determine the effect of adding uneven concentra-
tions of Origanum Majorana extract to diluted ram semen
as antioxidants and the effect of this on the properties of
sperm during storage.

MATERIALS AND METHODS

ANIMALS AND SEMEN SAMPLES COLLECTION

The study was done in the Ruminants Research Station
(Researches of Agricultural /Ministry of Agriculture-Iraq).
Four healthy local Awassi rams aged 2 - 2.5 years old were
selected for this study. This study started on the 12th of Sep.
to 28th of Feb. 2021. The semen was taken from each ram
by using a R.A.V. (ram artificial vagina), the semen collec-
tion procedure was done in a clean place, early in the day,
and the semen collected from each ram, and placed in the
sterilized graduated glass test tubes and then closed them
to prevent contamination, the samples were placed in a
container (37 degrees Celsius) until transported to the lab-
oratory, then the tubes placed in a water bath (37°C). The
poor-quality ejaculate was removed and other ejaculates
were pooled to remove the individual variations between
experimental (we pooled ejaculates that have more than 80
% mass motility) and then kept in a water bath at 37 de-
grees Celsius, after that, the semen was divided into equally
five parts within groups of the experiment. The ejaculate
volume was recorded. Sperms count was estimated using
the Neubauer Haemocytometer Chamber (Smith and
Mayer, 1955). The mass activity was evaluated by putting
fresh semen (twenty microliters) on warmed glass slides
(35 °C) and then tested depending on the force of magnifi-
cation (10x). The mass activity was estimated depending on

the wave’s speed and density (Salisbury ez a/., 1978).

THE PREPARATION OF O.M. POWDER

The dried O.M. leaves were purchased from a local mar-
ket in Baghdad. The plant leaves were cleaned, dried, and
crushed to a fine powder to a particle diameter (mesh two
hundred fifty pm) and placed in the dark bottles and kept
(-18 °C) until used (AL-Dhaheri, 2012). 100 grams of
O.M. powder was placed with double distilled water in the
volumetric flask (100 ml) and then left overnight in a mag-
netic stirrer at 40 °C, after that the solution was filtered by
Whatmanss filter paper (no.1), and centrifuged (2000 rpm),
the supernatant was removed and the solution placed in an
incubator (40°C) until dry. The M.O. powder was placed in
the dark bottle and stored at 5°C pending use.

THE O.M. O1L EXTRACT

'The O.M. powder (20 grams) was weighed and transferred
into Soxhlet and extracted with hexane (99%) for eight
hours after the extraction, the oil extract was collected and

kept in cool storage (5 © C) pending use (Quan ez a/., 2004).

THE PROCESSING AND DILUTION OF SEMEN

'The Tris extender was used to dilute the semen. The Tris
extender consists of hydroxy-d-methyl amino-d2-methane
(3.63 grams) (Sigma/Germany), Anhydrous citric acid (1.9
grams), dextrose 0.5 grams (Oxoid / England), egg yolk (14
%), glycerin (6 %), and antibiotic (penicillin and streptomy-
cin 100,000 I.U. and 0.1 gram/100 ml respectively (Evans
and Maxwell, 1987).

After semen dilution, the semen was added to different lev-
els of O.M. solution. 1 mg O.M. powder /1 ml Tris + semen
(P1 group), 2 mg O.M. powder /1 ml Tris + semen (P2
group),1 mg O.M./ 1 ml Tris + semen, (O1 group), and
2 mg O.M. oil /1 ml Tris + semen. Tris + semen without

O.M. (control group).

'The samples were divided into two parts. The first part is
stored at five Celsius degrees for 72 hours. The other part
is placed into straws (0.25 ml, .M. V.), and then, the straws
are placed at cooling for 3.5 - 4 hr. for equilibrium with
the glycerol. After that, the second group evaporated with
nitrogen and plunged into nitrogen liquid at -196 °C for 30
days (Evans and Maxwell, 1987).

'The spermatozoa motility was estimated according to the
method recommended by (Chemineau ez a/.,, 1991) with
minor modifications, 20 pL of diluted semen placed on a
warmed slide with 2.9 % sodium citrate solution (10 pL)
and estimated under the microscope (40x) and estimated
depending on the scales recommended by (Walton, 1933).
'The sperm motility was assessed depending on the progres-
sive motility of the sperm. (Walton,1933) defined the re-
quirements as 0= non-move, 10-20= tail ripple. 20-40= tail
ripple with slow forward motion, 40-60= progressive move

September 2024 | Volume 12 | Issue 9 | Page 1769

oo .
Sols Links
OResearchers



OPENaACCESS

Advances in Animal and Veterinary Sciences

with a moderate speed, 60-80= fast progressive move, and

80-100= very rapid progression.

The dead spermatozoa percentage estimated carried out
the methods reported by (Evans and Maxwell, 1987) The
solution of staining was made by dissolving nigrosine (10
grams) and eosin Y (1.67 grams) (Qualikems / India) in
distilled water (100 ml), The solution was boiled and left at
room temperature leave until cool, then place the diluted
semen (20 pl) on a warmed slide with on drop of staining
solution and mixed well and examined under microscope

(40 x) (Hancock, 1951).

SEMINAL PLASMA BIOCHEMICAL PARAMETERS

pH assay: Diluted semen pH was measured by a pH meter
(Inolab, S, African), which is equipped with a small diame-
ter sensor that can be inserted into the sample tube.

SEMINAL PLASMA PREPARATION

The experimental semen samples were centrifuged (Hit-
tich, Germany) in a 5-milliliter test tube at 3000¢ for 10
minutes. Then, the supernatants were aspirated and kept at

-40° C.

MALONDIALDEHYDE (MDA AssAy)

The MDA is a product of fatty acid peroxidation. MDA
was measured depending on a procedure by (Rao ez a/,
1989), The diluted semen was placed in the centrifuge
(4000 rpm/10 min.). The seminal plasma was isolated from
platelets (150 pL) mixed with 1 ml of trichloroacetic acid
(TCA, 17 % w/v) and 1 ml of thiobarbituric acid (SCR /
China) (TBA, 0.6% w/v),

'The TCA solution was prepared by adding 17 grams of
trichloroacetic acid with 100 ml of distilled water and
mixing well. The TBA solution was prepared by adding
0.6 grams of TBA powder to 100 ml of distilled water and

mixing well.

1 ml of the solution (17 % T'CA and 0.6 % TBA) mixed
with 150 pL, the solution tubes were stood in a boiled wa-
ter bath at 90-100 °C (10 minutes). After cooling, 1 ml of
TCA was added. The mix was centrifuged at 1750xg for 10
minutes, and the absorbance was counted by a spectropho-
tometer (Pye Unicon, England) at 530-540 nm (Rao ez a/.,
1989).

optical density

x 1000
Absorbance Coefficient

MDA (umol | ml) =

TotaL ANTIOXIDANT CaPacrTy (TAC AssAY)

'The DPPH radicals (2, 2 — Diphenyl - 1- picrylhydrazyl)
were used to estimate the TAC of seminal plasma depend-
ing on the absorbance at 517 nm by using a spectropho-
tometer device (Zhang ez a/., 2013). The DPPH solution

was prepared according to a method described by (Kubo,
1984) by adding 0.004 % of DPPH (Sigma-Aldrich) in
100 ml of methanol 99 % (SCR, China). 30 puL of seminal
plasma was added to 3 ml of the DPPH solution.

The solution was placed in a dark place for 30 minutes
at room temperature. to get stable absorbance values. The
higher DPPH values were shown the lower TAC in the
DPPH assay. An ascorbic acid curve was established and
the results were described by microgram /ml

PREPARATION OF ASCORBIC ACID CURVE

'The ascorbic acid was dissolved (80 mg) in 100 ml of dis-
tilled water. the final concentrations of ascorbic acid were
25, 50, 100, 200, and 400 micrograms/ml, 30 pL of it was
added to 50 pL of pro-oxidant methanol and the complete
the volume to 3 ml of DPPH solution (0.004 %), the ab-
sorption was recorded depending on spectrophotometer

results at 517 nm (Pisoschi, ez a/., 2009).

SAMPLE PREPARATION

The seminal plasma (30 pL) was added to 3 ml DPPH
solution, the absorption was recorded depending on spec-
trophotometer results at 517 nm, and the plasma antioxi-
dant activity was calculated by following the equation: (Pi-
soschi, e al., 2009).

optical density — Y

TAC = The Slop

Y =The intersection of the regression line with the y-axis.

THE STATISTICAL ANALYSIS

'The experiment aimed at studying the raw powder effect
based on the concentration and oil extract at the time of
storage as C.R.D. (completely randomized design) with-
out interaction between storage intervals, Thus, data was
analysed by the Statistical analysis system (SAS, 2012).
'The significant variation between all groups was evaluated
based on (Duncan,1955). The statistical model was:

Yij = u+ Ti+ eij

Yij= Variable; j=Observation; i= Treatment; p= mean, Ti=
Treatment effect; eij= The error.

RESULTS AND DISCUSSION

THE SPERM MOTILITY

'The sperm motility is an indicator of the sperm viability.
(Table 1) shows the significance of adding M.O. powder
extract to the ram semen. The P2 and P1 groups observed
the highest sperm motility percentage at O hr. interval at
cooling under 5° C against the control group that recorded
a lower percentage, on the other side, O1 and O2 showed
non-significant differences from the control. Sperm motili-
ty is an indicator of sperm viability. (Table 1) shows the sig-
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nificance of adding M.O. powder extract to the ram semen.
'The P2 and P1 groups observed the highest sperm motility
percentage at 0 hr. interval at cooling under 5° C against
the control group that recorded a lower percentage, On the
other hand, O1 and O2 showed non-significant differences

from the control.

Table 1: Impact of used O.M. extracts on sperm motility
percentage persevered at cooling and cryopreservation
(mean * standard error).

Cooling time at 5 °C (Hours)  Cryo. Storage

TRT. 72 30 days

CO  7525:1.01b 47.62:1.10d  23.00£0.75 c
P1 77.75:0.75a  54.75:0.92b  27.25:1.03b
P2 78.75:0.552  59.12:0.78a  30.37:0.80 a
O1  7637:098ab 48.06:1.09cd  23.62:0.56 c
02  77.12:0.83a2b 50.25:0.95c  24.37:0.73 ¢
P value P<0.01 P<0.01 P<0.01

The different letters indicate significant differences between
treatments. CO: control group; P1: 1 mg / ml O.M. raw
powder; P2: 2 mg / ml O.M. raw powder; O1: 1 mg / ml
O.M. oil; O2: 2 mg / ml O.M. oil.

Tue PH LEVEL

'The results observed non-significant changes in the pH of
diluted semen at a 0-hour storage period between the P1
and P2 groups compared with the control group, Howev-
er, the other O1 and O2 groups recorded a high increase
at the same time (Table 2). After 72 hours of cooling, the
results in Table 2 showed highly significant variation in
the pH level between the groups, The O2 group record-
ed a higher increase (P<0.01) and followed by the control
group, non-significant variations were shown between the
control and O1 group. The P2 recorded a lower pH level at
the same time. After 30 days of freezing storage, (Table 2)
recorded a significant increase in pH level in the O2 group
compared with all groups, At the same time, the control
group recorded a high level of pH compared with the P1,
P2, and O1 groups, the P2 group showed a lower level of
pH than other groups.

THE MDA CONCENTRATIONS

(Table 3) indicated highly significant variations between
the experimental groups and the control group during the
first period at cooling at 5° C (0-hour) in the MDA concen-
tration, The group O2 (58.80+0.42) noticed a higher signif-
icant (P<0.01) decrease than the control, P1, P2, and O1
groups (96.7+0.78, 86.78+1.46, 77.65+0.57, 89.16+0.37)
respectively. However, the results refer to a higher decrease
(P<0.01) in the O2 group (63.72 + 0.54) than the other
groups and control groups post 72 hours of cooling (5° C)
and followed by the P1 (113.46 + 1.57), P2 (99.40 + 0.42),
01 (119.21 + 1.36), however, the control group recorded a

higher level of MIDA127.81+1.72 at 72 hours of cooling.
In addition, the storage semen groups recorded significant
dissimilarity to the control post 30 days at cryopreserva-
tion, while the control group recorded a high concentration
of MDA (126.49+0.46) and the O2 group recorded a low-
er significance (61.27+0.83) compared to other groups and
control treatment.

Table 2: Impact of used O.M. extracts on semen pH
persevered at cooling and cryopreservation (mean *
standard error).

Cooling time at 5 °C (Hours)  Cryo. storage

TRT. 0 72 30 days

CO 6.68+0.02 bc  6.51+0.01 b 6.62+0.01 b
P1 6.67£0.02 ¢ 6.46+0.02 c 6.5420.02 ¢
P2 6.72+0.02b  6.36x0.01 d 6.48+0.01 d
O1 6.8120.01a  6.48+0.01 bc 6.51+0.01 cd
02 6.79£0.08 a2  6.56x0.01 a 6.68+0.01 a
P-value P <0.01 P<0.01 P<0.01

'The different letters indicate significant differences between
treatments. CO: control group; P1: 1 mg / ml O.M. raw
powder; P2: 2 mg / ml O.M. raw powder; O1: 1 mg / ml
O.M. oil; O2: 2 mg / ml O.M. oil.

Table 3: Impact of used O.M. on seminal plasma MDA

(umol/ml) persevered at cooling and cryopreservation

(mean =+ standard error).

Cooling time at 5 °C (Hours) Cryo. storage
TRT. 0 72 30 days
CO 96.70+0.78a  127.81+1.72a  126.49+0.46 a
P1 86.78+1.46 ¢ 113.46x1.57 ¢ 111.83+1.24 ¢
P2 77.65+0.57d  99.40:0.42d  86.61+0.66 d
01 89.16+0.37 b 119.21+1.36 b 116.46+1.57 b
02 58.80+0.42 ¢  63.72+0.54 ¢ 61.27+0.83 ¢
P-value P<0.01 P<0.01 P<0.01

'The different letters indicate significant differences between
treatments. CO: control group; P1: 1 mg / ml O.M. raw
powder; P2: 2 mg / ml O.M. raw powder; O1: 1 mg / ml
O.M. oil; O2: 2 mg / ml O.M. oil.

THE TAC CONCENTRATIONS

In (Table 4), The results proved a high significant de-
crease (P<0.01) in the TAC was recorded by adding 2 mg
O.M. powder (O2 group) compared with the control and
the other experimental groups. Otherwise, the control
group recorded the lowest effectiveness, it was recorded
at 14.51+0.78 while the P1, P2, and O1 were recorded at
29.68+0.81, 39.01+0.59, and 31.64+0.61 respectively at
zero hours at cooling. Also, the O2 group observed a sig-
nificant effect (P<0.01) of the same trails after 72 hours
at cooling (92.61x0.42) Followed by P2(62.56+0.68), P1
(48.15+0.84), and O1(46.72+0.73), on the other hand,
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the control group recorded a higher significant decrease
(P<0.01) in TAC group compared with the other experi-
mental groups post 72-hours at 5° C. However, the results
indicated that highly significant variations were recorded
among all groups compared with the control post-freezing
— thawing for one month at liquid nitrogen, while the O2
group showed a significant increase (P<0.01) against the
other groups and the control group at the same time of
cryopreservation for one month.

Table 4: Impact of used O.M. on seminal plasma TAC
persevered at cooling and cryopreservation (mean *

standard error).

Cooling time at 5 °C (Hours)  Cryo. storage

TRT 0 72 30 days

CO 14.51+0.78 e~ 25.66+0.82 ¢ 19.62+0.39 e
P1 29.68+0.81d  48.15+0.84 ¢ 36.64+0.31 d
P2 39.01£0.59b  62.56x0.68b  49.72+0.42 b
01 31.64+0.61 ¢ 46.72+0.73d  39.76+0.54 c
02 87.83+0.32a  92.61x0.42 a 83.71+0.63 a
P-value P<0.01 P<0.01 P<0.01

'The different letters in the means refer to the significant
differences. CO: control group; P1: 1 mg / ml O. M. raw
powder; P2: 2 mg / ml O.M. raw powder; O1: 1 mg / ml
O.M. oil; O2: 2 mg / ml O. M. oil.

This study aims to investigate the role of Origanum Ma-
Jjorana as an antioxidant and its effect on the ram semen
quality during storage. Many studies are proving that using
plant extracts reduces qualitative destruction of the semen
at storage for different times depending on the extract con-
centration and periods of storage (AL-Sarray ez al.,2022).

THE SPERM MOTILITY PERCENTAGE

'The results have clarified that there was a significant im-
provement in the sperm motility percentage, which was
recorded by adding 2 mg O.M. powder (P2 group) at zero
time and 72 hours under cooling at 5°C and after freezing
for thirty days in liquid nitrogen than other experimental
treatments and the control group. The addition (1 mg O.M.
powder) enhanced the diluted ram semen under cooling
conditions and post-cryopreservation against the control
group. However, adding O.M. oil doesn’t improve the se-
men quality exactly after 30 days of freezing. The increase
in sperm motility by adding O.M. powder may be caused
by the O.M.’s properties as an antioxidant and antimicro-
bial (Noh e a/., 2020). The O.M. have a powerful activity
against oxidation stress and bacteria, which may lead to
saving semen quality during storage.

THe PH LEVEL

Non-significant effect O.M. The pH level in most groups
may be due to a high concentration of antioxidants, which
may lead to an imbalance therefore, affecting the system

of energy enzymatic in the cell membrane (Dorostkar ez
al., 2012) which was promoted by our results through the
pH value recorded by the O2 group, which indicates a de-
crease in sugar consumption and its conversion to lactate
acid. This result is consistent with (Dorostkar ez a/., 2012)
who state that using a high level of external sources of
antioxidants may hurt sperm parameters in rats, humans,
cattle, and rams during the semen preparation for freez-
ing storage, (Moghbeli ¢7 a/.,2016) reported that the sperm
cell activity could have a defect consequent from a high
antioxidant concentration which leads to the sapping of
the tail axis, mitochondria’s membranes, breathing process-
es and energy production, (Al-Sarray ez al., 2022) found
that a high concentration of marjoram leads to a decrease
in sperm viability, acrosome abnormality percentage under
cooling and freezing storage.

THE MDA AND TAC CONCENTRATIONS

On the other hand, all O.M. groups showed a significant
effect on MDA concentration and TAC especially the O2
group which noticed a highly significant effect (P<0.01)
against the other treatments and control groups post 72
hours at 5° C.The O.M. was the herb plant known as mar-
joram, used in old traditional medicine food ingredients
and products and for use in cooking (Gutiérrez-Grijalva ez
al.,2017).1t has a good role as an exogenous origin of pow-
erful antioxidants and a high activity to protect cells against
polyunsaturated fatty acid oxidation and prevent diseases
that arise from producing free radicals in a high concentra-
tion within cells. So, it can be added as an active source of
antioxidants against phospholipids peroxidation and free
radical formation of the sperm cell membrane (Erenler ez

al., 2016).

Many studies have evaluated the bioactive phenolic com-
pounds of O.M. (Kaliora ¢z a/., 2014) found that there are
more than twenty-seven polyphenols profiles and terpenic
acids of O.m.L including flavonoids (chrysin and Narin-
genin), hydroxycinnamic acids (p-coumaric acid, ferulic
acid, Rosmarinic acid, and Caffeic acid), Terpenoid phenols
(Carvacrol and Thymol), and Phenolic acids (three,four-Di-
hydroxy-phenylacetic acid and Syringic acid), on the oth-
er hand, (Vallverdu-Queralt e a/., 2014) estimate that the
O.M. leave has the highest concentration of rosmarinic
acid and protocatechuic acid. while, (Gutiérrez-Grijalva ez
al.,2017) state that the flavonoids compounds and phenol-
ic acids of O.M. were including so many compounds like
catechin, cafteic acid, rosmarinic acid, kaempferol, proto-
catechuic acid, ferulic acid, p-coumaric acid, Vanillic acid,
syringic acid, p-coumaric acid, quercetin, gallic acid, o-cou-
maric acid, sinapic acid, cinnamic acid, epicatechin, narin-
genin, kaempferol, and, chrysin. All of these compounds
have a good power as antioxidant capacity which leads to
protecting mammalian cells against free radical damage.
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CONCLUSIONS AND
RECOMMENDATIONS

In conclusion, the use of 2 mg/ml O.M. raw powder for
the Tris extender procedure has had a good impact on im-
proving some of the ram’s biochemical seminal plasma pa-
rameters. These rolls can contribute to reducing some of
the factors affecting semen when preserved at 5 C post 72
hours or post-cryopreservation in nitrogen. Also, may con-
tribute to the development of sheep artificial insemination
in Iraq.
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