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SUMMARY

One hundred sixty eight sexually mature Baladi Black (BB) rabbits (26
bucks aged 9 months and 142 monoparous does in two sequence
parities) were used in the present study. Semen was collected artificially,
pooled and diluted with sodium citrate diluent. Aqueous extracts of
Korean red ginseng® were added to the diluted semen at different
concentrations of 0 (control), 25, 50, and 75 pl/ ml, then the diluted
semen was divided into two parts, the first part was stored at
refrigeration temperature (4 - 6 °C) for up to 3 days while the second
part was incubated at 37 °C for up to 4 hrs. Percentages of sperm
motility; alive and normal spermatozoa and acrosomal defects were
recorded at the different stages of the preservation. Sperm penetration
into estrous cow cervical mucus was estimated during diluted semen
incubation. Evaluation of the activities of glutamic-oxaloacetic
transaminase (GOT); glutamic —pyruvic transaminase (GPT); acid
phosphatase (ACP) and alkaline phosphatase (ALP) enzymes in the BB
rabbit semen were measured during preservation. One hundred and forty
two rabbit does in two consecutive parities were artificially inseminated
using either the diluted semen free or supplemented with 50 pl Korean
red ginseng extract/ 1 ml diluted semen (the level which showed the
ideal effects on semen quality) to estimate the fertility traits. In both
parts of the supplemented diluted rabbit semen with Korean red
ginseng® extract showed that there was significant improvement in:
(P < 0.05) sperm muotility, the percentages of alive spermatozoa, normal
spermatozoa and storageability, while the acrosomal defects percentages
were significantly (P < 0.05) decreased. Sperm penetration into estrous
cow cervical mucus were arrangad significantly (P < 0.05) in descending
order as obtained by supplemented diluted semen with Korean red
ginseng® extract (50, 75, 25 ul/ ml and the control ones respectively).
Also there were significant (P < 1.05) decreases in the mean values of
each of GOT, GPT, ACP and ALP either during preservation at
refrigeration conditions or at incubation temperature. Conception rate,
Kindling rate and litter size values were significantly (P < 0.05) better in
rabbit does inseminated artificially by using diluted semen supplemented
with 50 ul/ ml aqueous extracts of Korean red ginseng® than those
inseminated using extended semen free- Korean red ginseng extract. In
conclusion, addition of Korean red ginseng® on diluted rabbit semen
might improve the semen quality during preservation at different
temperatures and fertility traits of rabk™ does inseminated artificially. It
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was found that the ideal level was the addition of Korean red ginseng
agueous extracts with 50 ul/ 1 r diluted semen.

Hezy words: Korean red ginseng®, semen preservation, enzymes, A1, fertility.
VTRODUCTION

Ginseng end ginseng products are increasing in popularity. They
have been bighly valued for thousands of years in meny different
cultures for their medicinal prope"ms Korean or Asian, Chinese
ginseng known as Panax ginseng is the type most offen sindied and the
most abundant (Tenney, 1596) [t is a medicinal herb widely used in
Asian couniries. Many of its oharmaﬂologlcal actions are atiributed fo
what s commonly called ginsenosides {saporin triterpenoid glveosides)
(1\-:?'.:. young ef «f., 2007). Some biclogically effective components of this
medicinal herb possess antioxidative /free radical ﬂcavengmg propertles
have been reported to improve :,pw; functions in vitro and in vivo
(Rees et al, 1990; Chen, 1996; Zheng and Zhang, 1997; Suzuki ef of,
2003; Zhang ef al. 2006). The capacity of sperm fertilization i‘:
principally dependent on sperm motility and sperm membrane integrity
fertilization will be impaired if they are damaged. Nitric oxide (NQ) is 2
bioiogically active free radical and also an important intracellular azd
intercellular messenger which is gensrated in mammalian cells from
L-arginine by family of nifric oxide synthasas (NOS) (Matletta, 1993).
NGO is beneficial to sperm muotility as it was indicated to play a
significant role .in modulation of sperm functions (Lewis et al., 1996)
and acrosomal reaction (Revelli e 4, 1999). Recently, Ginsenosides
have been shown to increase human .e;::":'z motility in vitro (
1998, 1999 and 200iand ZFhang er «fl, 2006} :g”,hg 3¢ different
Ginsenosides, Ginsenosides Re is the major ingredient of P.;-*-;\: gir seng
(Gillis, 1997) and has been widely reported to stimulate the activity of
NOE in a variety of cells and tissues (Jin and Liu, 1994; Kang er al.,
1995, Jin, 1996; Scott ef al, 2001; Bai ef ¢l,, 2003 and 2004). Zhang
et ul. (2006) revealed for the first time that Ginsenosides Re improved
sperm motility by stimulaiing a family NOS which enhance the
production of Nitric oxide from L-arginine. The aim of the present
study, therefore, is to investigate the effects of Korzan red ginseng® on
the {ertilizing ability of rabbit in a trial to improve the semen quality of
rabbits for Al
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MATERIALS and METHODS

he present work was carried out in an Industrial Rabbitry, near
El-?{:ﬂ_mma city, El-Behiera Province, Egypt. A fotal number of 168
sexually mature Baladi Black (B15) rabbits (26 bucks aged 9 months and
142 monoparous does i two seguence parities) were used in the present
study. Korean red b:: seng® was purchased from Business Foecus Co
(produced by Yambyan Betoshan Co., China). At first the study was

.

4

assigncd 1o study the effect of aqueous extracts of Korean red ginseng®
at levels 0, 25, 50, and 75 pl/ ml diluted rabbit semen on its quality,

during preservation at different temperatures. Aque(;,ls extracts of
Korean red ginseng® were pi t,ra“F“ by transfer of 10 grams of the

=1

Korean red ginseng® powder sterile wi ae—_r outhed screw- “zlur.-hq
bottles: 250 ml of sterile de-ic '{L,’ ed distilled water was added o
powder 521 L and allowed to be soaked for 3 hours. The mixture was

Lh:,.: centrillioed at I""U"“ ) Tom _"'-:3:‘ half
J.'wd 1! -..h_-.l a 045 1

an hour. The supematants were
(Kim ef ol, 2002). Semen was

co;ler’teq. artificially us mg na as described by Boiti er al.
(2005). The &';ﬂ"*“-ﬂ‘*ec‘; wam 'as evaluaied microscopically and only

e¢jaculates that showed advanced motility > 70% were pooled and diluted
with glucose yolk mirate diluents and 50000 1IU sodium ﬁurm lin
+ 50000 g streptomycin suif’r‘_at@/ Lu) m! diluent at 1: 5 dilut; :

b B! 3 J"
.-'lu.(./Cn. 4

ALLLL,d emen was divided into four portions and su

the different concentrations 01 koveaz red g;nm,ns:® extract (

and 75 pl/ ml diluents). Each d 1 semen sample was subd nu.ed into

two portions, the first was ;-;-r;': at re f] on condition (4 - 6 "C) for
up to 3 days and the second was incubat °C for up tx 4 hrs,
Percentages of advanced sperm ::.sof.nity, alive and *n'n"*ho ogical
normal spermatozoa and ac crosomal defects and storageability were

recorded at the different stages of preservation according Boiti ef al,
(2005) and Castellini er al. (2006}, After sach pz'mr‘"”aucn period

supn”‘“r--cr‘*ec extended semen samples were centrifuged at 6 Ipm “c
20.minutes before removal of the supernatant and used fm vnzyrr 3t
assay. Activities of glutamic-oxaloacetic transaminase (GOT)
glutamic-pyruvic  iranaminase {(GPT) enzvmes were determined
according to Reitman and Frarkel (1957) Acid phosphatase (ACP) and
alkaline phosphatase (ALP) enzymes were determined calorimetrically
according to Graham and Pace (1967). Sperm penefration into estrous

cow cervical mucus test was done by using diluted semen supplemented

with different levels of Korean red gine 1g® exiract {0, 25, 50, or 75 1l
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ml diluent) and mucus from healthy cows. The mugus was collected at
estrous by rubber tube accordin to (Daader ef al, 1989 and Secleem,
1996) and was kept at -20 °C uaul used. The frozen mucus was allowed
te thaw at room temperature and then U,nuﬁuoca t 6000 rpm for 15
minutes. The supernatant was sucked into a 2 mm internal diameter
polvthene tube. The mucus was forced inside each tube, from one end.
lhe extended semen was placed into test tubes. The tubes containing

icus were inserted (open end) into the test tubes containing extended
semen and incubated at 37 °C for 4 hrs. Sperm mucus penetration was

ssed in mny/ hrs as described by Seleem ( 296).

~
oS
~
S
S

(\J

; traits, one hundred forty two BB doe rabbits were
divided into two comparable expeumartai groups (in two sequence
parities). BB rabbit does were artificially inseminated with 50 ul/ ml
Korsan red ginseng® -supplemented semen, as this concentration
showed improvement in infertility traits than that in the control ones,
The artificial insemination was carried out as described by Boiti er @l
(2003), conception rate, Kindling rate and litter size were recorded.
Animals were fed ad libisum a commercial diet covering the nutritional
requirements ¢f the buck and different physiological status of the doe
rabL.Lts according to NRC (1977} recommendations. All animals were
kept under the same manageria! and hygienic conditions anf'} were raised
in wired batteries in a windowed 1 rabbitary with natural ventilation. Fresh
tab water was automatically available ail the time by stainless steel
ni;mles in each cage. Data were subjccted fo analysis of variance
wecording to Snedecor and Cochran {1582) using the General Linear

__uel Program of SAS (200 ). Percen age Values were {ransformed to

Arc. Sin ML%; before being statistically analyzed. [DJuncan's new
multiple range ‘esis was used to test the s1£{nmcanc'= of the differences
between means (J,n.can 1955). Number of conceived does and kindling

rates were analyzed using the Contingency Tables according to Everitt

77).
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BRI TS
BRAaSULL D

‘Different semen characteristics of BB rabbit bucks supplemented
concen ms (25, 50 and 75 ul/ ml) of Korean red
ginseng® ;;;"'::;5";"011 during either chillsd storage for up to 3 days or at
37° C for 4 hrs were shown in Tables (1and 2). From data presented, the
weed sperm motility percentage, alive

d

i
with diffe

~11 - s £ 4l P
overall mean ‘.:::_l‘“.eb of the ac

spermamzca normal spermatozoa  percentage  an
storageabi “increased (P <0.05) in 50 and 75 ui/ ml

e

cozmenir*:i-guo tugﬂ m.:n: in 25 },,.,‘..f mk and the control ones. Meanwhil
the overall mean values of acrosomal defects decressed significantly
(P <0.05) inn 50 and 75 pl/ ml concentrations in comparison with that of
25ul/ ml and the control ones.

an red ginseng® extract enhanced the sperm 1":nﬁ=tra’tion
cow cervical mucous. The best concentration for the sperm
U H J’ L,_l \Tc.ulu _3)

nto estrous cow

mean  values
itly increased (P < (.05)
respectively.

signiticar
control o

The result of enzymatic activities in 1 <?-_-f:~it semen {Tables 4
and 5) showed that the addition of 25, 50 and 75 ul/ ml Korean red

ginseng® ecxtract on extended BE raboit ?.nmru significantly (P < 0.05)
lowered the release of GOT, GPT, ACP and ALP enzymes into exira
cellular medium than that in free red ginseng exiraction msd]i“""
(control) during either chilled storage at (4-6 °C) for 3 days or during
incubation -"C-:;,m\:'ﬁo“ at 37°C for 4 hrs. It aePhL d that there were
significant differences between the different concentrations of the extract
on the enzymatic acu'ﬂty of the spermatozoz, during either semen
preservation at refrigeration or ingubation conditions. However, the
beneficial effzcts 01 red ginseng extract on enzymatic activity of
spermatozoa were insignificant between the 50 and 75 ul/ ml
concentrations.

ar

1 -~

t of the female rabbits, Table (6)
showed that there were significantly higher (P 5 .05) conception rates,

kindling rates and the Ditter size ai birth in the does f..:t"ﬁc-f:-::._-f
inseminated with Red ginseng supplemented diluted semen than that 1

control one.
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Table 1: Effect of Panax ginseng extraction st
different concentratiorr on BB rabbit se
chilied storage at (4 - ¢ ) for up to three
Chilled i Ginsenocsides Re concentration (ul/ mi)
Ttems "periods - | *
| (Days) control 25 s | 75
j 0.0 71.9=19 | 72222 | 71426 | 71.322.1
g 1.0 l63ze22 6RI1T | 693224 69.2:23
OLELILY {/6) H : . 4
3.0 522420 618220 | 652327 | 65.042.4
Means + SE 624514 V674110 | 68.7:09° | 68.54]2°
1 - i
Storageability (%) 72.6+1.4° | 856512 1 913515 | 9122130
0.6 | 781421 | 78.6:22 | 785423 | 7R3+2.2
(0/)6 spermatozoa o 69.7422 72121 | 75.142.4 | 74.6:2.5
30 612819 661321 | 710220 | 697426
Weans + SE 69.7+0.9° | 72.30.9" | 74.9:10 | 74.2+2°
I
. L0, 86.1=2. 5826 | 86.022. 85.742.4
Morphologica] 5.0 5 | 85.8 6.0+2.1 | 85.742
normal spermatozoa | 1.0 81.8s2.8 | 843422 85.1:2.4 84.8:2.3
%% T
) 3.0 68027 | 756221 | 837-23 | 829422
Means + SE 789+1.2° | 81.9+1.2° | 84.9+14a | 84.5:08°
1 0.0 13.9:0.9 | i41=0.8 | 137509 | 138210
Acrozomal defects " AR -
e G 171207 19207 153200 15.4+0.8
(%) | ‘
2.0 198011 18410 | 173211 | 17.6%0.7
| { h .
| Means = SE 16.90.8" | 162206 | 15.420.9" | 156206

Means within the same row {3, b, c& d) wilh different letter superscripts are
significantly different at (P < 0.03)

I'inal advanced sperm motility (afier 5 days)
* Storgeability =——— == —— X 100 (Scleem, 1996}
Initial advance sperm motility {at { times)

e

A00
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“ffect of Panax

wcunation 8t

Items I Incubation Ginsenosides Re concentration (ul/ mi}
| periods (Hours) | g 73 30 75
1 0.0 72,141.7 72.0+1 8 71.52.2 72.3+1.9
Advanced- | 2. | 65.6219 | 682219 695217 | 69.1+22
;5;3”“ motility 74 o | 532516 | 63317 | 66.6%2.0 | 66218
| Means + SE §3.3:1.0° | 67.8%1.1% | 69.3x1.3" | 69.2=12°
Storageability {%6)* 80.7:0.8° 1 87.921.0° | 92.640.9° | 91.620.8°
Alive 0.6 70222 | 788=22 | 788222 | 79.0:1.7 |
spermatozoa (%2} 3 ¢ 692418 | 734522 | 76.1x12 | 75.6+13
2 6:7=22 168215 72.650.8 72.5=1.0
Means + SE 76.7¢1.2° | 73.521.2% | 75.920.9° 75.7+1.2°
" Morphological | 0.0 86.5x2.1 0 87.0+23 86322 86.442.4
ROTma) 20 843575 85.1+1.9 85.4:1.7 85.322.0
spermatozoa (7o) [ 726517 | 797210 | 83821 | B4.7%1¢
“eans# SE 814212 |83.9:1.2° | 852:0.8° | 85.5+ _“
Acrosomal 0.0 13.7£1.7 3.9x1.4 14,0+1.3 140416
{ et (%) 2.0 L 152x0.9 1147506 | 140213
40 | 17.920.8 16.440.6 17.0=1.1
Means = SE 13.7+0.3° i5.120 4% 13.H:0.6b !

Means within the same row (a, b, c& d) with different letter superscripts are
significantly differen: at (P <0.03)

- Finala -'cedepe’ n etility (a
* Storgeability =—— — X 100 (Seleem, 1996)
Initial advance sperm motility (at 0 times)
Table 3: Effect of Panax ginseng exiraction 31,;‘::,-'13161;:37=-en‘ia’ri"" with
different concentrations on Baladi Bl bbit sperm

pene lon 1nto estrous cow iical mucus \mm/ br.} C'Mu.lc
1 ubauoﬂ at 37 °C for up to 4 hours.

renaty

7

| Incubation Ginsenosides Re concentraiion (ul/ ml)
= i
:’“’(;OS) | Controi 25 o0 75
T | 17.4=22 | 183524 @ 34127
2 30831 | 363229 | 52133

| 3 432236 | S49x32 | 793£34
| 4 641436 | 695237 | 932=39 |

Means=SE | 389=21°  448=31° | 647=3.1°% | 54,
Means within the same row (a, o, c& d) =ith different letter supersc

significanily different at (P < 0.0
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Table 4: Effect of Panax ginseng supplementation
centraiions on the activities of GOT, GPT, ACP and ALP
enzyvmes in the -diluted BB rabbit semen during chilled
storage at (4—6 °C) for up 0 3 days.

I . . . .
| Chilled ! Ginsenosides Re concentration (ul/ ml)

lteme pericds

(Days) 0

¥
¢

S A

232208 [ 23.120.9
248512 | 240510 |

00 |
1.0

GOT
WAy |-

S
% Means = SE

. GPT L -
0

(UL)

S I,

£ L
Lok

| 0 IEER

| 0 | 134202 | 131208

| (U/106sp.) | L 8 |

| | 30 | | 170510 | 167510 |

| Means & SE | 13.9:05° 13"3:&0%"}

‘ 00| | 206+11 | 20712 |

i Jlﬁl.:)i: [ i ~ T B
T 252+16 | 25314 |

| (U7106sp.) | ! > kel

| 30 309£16 | 29.9%15 |

Means = SE | 256511 | 253%1.0° |

|
:
]
{
i
!

h the same row {2, b, c& d) with different letier superseripis are
ignificantly different at (P <0.03)

(o

[
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Table 5: supplementation with different
concents of GOT, GPT, ACP and ALP
ENZVINES ir rabbit semen during incubsation at
37° foru
; Incubatio Ginserosides Re concentration (ul/ ml.)
| Tterns r(l‘)r')er}od i 0 T 95 , <0 { 75 |
(Hours) | ; ! | ;
; L0 T 221208 7 225+08 | 228509 | 2308
GOT — Ty e
Uy | 2.0 32.3£13 27.6%1.1 L 23610 0 23413
I 4.0 387515 | 34.8x12 | 30.3%13 30.3£1.2 ]
| Means = SE 3L0513° 0 283%10° | 25.620.8° | 25.6508° |
i cpr 00 10440.6 | 105403 105207 10.6x0.5
f ULy | 2.2 16,208 14106 | 12.9=07 12.7+3.8
\ 5.0 24111 19311 | 16810 | 164+l |
Means = SE 16950.8° | 14.6x0.8" | 13.4+06° | 13.2+656° |
I 113507 | 114506 | 114207 | 11.4=05
,,u./fzgf) 2.0 16751 ] 142+1.2 | 13911 13.6£1.0
WIATsp- 4.0 219212 | 169%14 | 16.1%12 | 159511 |
| Means+ 8E | 16621017 1 14.2% oabj 13.840.7° | 13.6506° |
£ ALP €5 | 20211 | 205=10 | 205510 | 2071
(U ebsp) b2 | 30.9=14 | 26712 | 242410 | 23412 |
‘\ PITT30 T 377217 | 332513 | 280511 | 270%L1
1 Means=SE | 206£16° | 26.850.1° | 242+06° [ 24.0:0.7°

Means within the same row (a, b, c& d} with different letter superscripte significantly
different at (P < ¢.035)

Table 6: Fertility traits of BE doe rabbits inseminated artificially by
using supplemented diluted semen with Panax ginse
exiraction

! il £ (Control) | Panax gu::eng| l‘evels
1 (JJ Ui mi.) :
No. of mated does LA 2e X2
| No.of conceived does | 96°(63.38%) | 117°(82.4%)
| Kindling rate (%) 63.38° 82.39°
Litter size at birth 6.724+0.8° 791 £09°

Means within the same row (a8 & b) with different letter superscripts are significantiy
different at (P < 0.03).

* 71 X2 means 71 does were inseminaied in two sequence parities
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DISCUSSION

The present study revealed that Korean red ginseng® improved
the different semen characteristics of BB rabbit (sperm motility, the
percentages of alive spermatozoa, normal spermatozoa and
storageability were increased, while the acrosomal defects percentages
were decreased). These results were in agreement with those of
Hellstrom et al. (1994); Zhang and Zheng, (1996); Zini et al. (1995);
Herrero ef al. (1999); Yeoman et al. (1998); Sengoku ef al. (1998) and
Zhang et al. (2006), who confirmed that Ginsenosides Re improved
human sperm motility, also improved the survival rate and sperm quality
in guinea pigs (Hwang et al., 2004) as well as Panax ginseng might have
applications in the recovery of male mice infertility arising from
azoospermia and oligospermia (Minyoung et al, 2007). The stimulating
function of Ginseng to NO be beneficial to sperm motility as it was
indicated to play a significant role in modulation of sperm functions
(Lewis ef al, 1996) and acrosomal reaction (Revelli 1999). It was
proved that Ginsenosides Re have a role in stimulating a family NOS
and enhance the production of NO which can be generated by
spermatozoa themselves, and both endogenous and exogenous NO play
an important role in improvement of sperm functions (Lewis et al.,
1996; Revelli er al, 1999; Hellstrom ef al, 1994; Zhang and Zheng,
1996).

The present study revealed that the concentration of 50 ul/ ml
was more effective than the concentration of 75 ul/ ml for the sperm
penetration into estrous cow cervical mucous. Ginsenosides Re exerts its
role of increasing sperm motility is involved partially by its property as a
free radical scavenger (Chen, 1996; Chu and Chen, 1990). The effects of
NO on sperm functions are biphasic: at lower concentrations, NO
improves sperm functions (Hellstrom et al., 1994; Zhang and Zheng,
1996; Zini et al, 1995; Herrero ef al, 1999; Yeoman et al., 1998:
Sengoku er al, 1998); and the high concentration of NO has a
deleterious effect on sperm meotility (Zhang and Zheng, 1996; Zini ef al.,
1995; Tomlinson et ai., 1992; Weinberg et al., 1995).

Korean red ginseng® extract lowered the release of GOT, GPT,
ACP and ALP enzymes into the extra cellular medium. It is known that
the capacity of the sperm fertilization is principally dependent on sperm
motility and sperm membrane integrity; fertilization will be impaired if
they are damaged (Zhang et @/, 2006). The effects of ROS (reactive
oxygen species such as superoxide anion {O2.) and hydrogen peroxide)
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which are generated by the abnormal spermatozoa to sperm plasma
membrane are thought to be responsible for loss of sperm muotility and
the other sperm functions (Alvarez ef al, 1987; Aitken and Clarkson,
1987; Iwasaki and Gagnon, 1992; Jone ef al, 1978). Ginseng was
proved to act as exogenous antioxidants/ ROS scavengers (Rees ef al.,
1990; Zheng and Zhang, 1997; Suzuki ef al, 2003; Keskes-Ammar
et al., 2003). Consequently the sperm functions can be improved with
ginseng supplementation.

Concerning the fertility traits, there were non-significant changes
between 50 and 75ul/ ml in all results except that in the 50 pl/ ml
concentration revealed significant increase in alive spermatozoa %
during chilled storage at 4-6 °C and mucous penetration, so does were
artificially inseminated by diluted pooled semen supplemented with 50
ul/ ml. The present result showed an improvement in semen quality and
inhibiting the sperm enzymatic breakdown, this result agreed with those
of (Hellstrom ef al., 1994; Zhang and Zheng, 1996; Zini ef al, 1995;
Herrero ef al., 1999; Yeoman er al, 1998; Sengoku er al, 1998 and
Zhang et al., 2006) who shown that exogenous NO donors have indeed
been to enhance sperm motility in viiro, viability, hyperactivation,
capacitation and sperm binding to the zona pellucida. Finally the
agueous extract of ginseng are composed of mixture of glycosides,
ginsonsides, trace minerals (calcium, iron, phosphorus, sodium, silicon,
potassium, manganese, magnesium, and sulphur), vitamins (vitamin A,
vitamin E, Becomplex: thiamin, riboflavin, B12, and niacin (Kim et al,
2002; Park, 1969) and as a result it improves the diluent of rabbit semen.

Our results suggest that agqueous extract of Korean red ginseng®
supplemented semen is beneficial and improve diluted semen quality of
rabbit, and we can recommend the artificial insemination of doe rabbits
with Korean red ginseng® supplemented buck semen to improve the
does’ fertility traits. Also further investigations are need for studying the
effect of ginseng in reproduction of large animals.
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