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Dose Dependent Effects of Panax Ginseng
on the Reproductive Functions in Mice
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Kyung Hee University

Purpose @ This study was conducted to investigate the dose dependent effects of
Panax Ginseng on the reproductive functions in mice.

Methods : We used the 8-week-old mice, and administered 0.2m¢ extract solution of
Panax Ginseng in the different concentration once a day for 60 days. The control
group was administered 0.2m{ normal saline in the same way and duration. We
counted the total, motile and normal sperm number of the cauda epididymis and
measured the activities of sperm hyaluronidase, peroxidase and catalase of the
isolated testis tissues. And we observed histological changes of surgically isolated
testis by histochemical methods.

Results : All Panax Ginseng extract solution groups showed significantly dose
dependent differences in the total number, the motility and normality of sperms
compared with the control group, respectively. In the histological analysis of the
testicular tissues, all Panax Ginseng extract solution groups showed the enlargement
of testicular lobe diameter and apparent angiogenesis between seminiferous tubules.
And the activity of typical sperm enzyme, hyaluronidase, was significantly increased
in the Panax Ginseng extract solution groups compared to the control group. In the
antioxidant activity analysis, the activities of peroxidase and catalase were
significantly increased in the Panax Ginseng extract solution groups compared to the
control group.

Conclusion : This study shows that Panax Ginseng has the beneficial effects on
the concentration, morphology and motility of sperm, the activities of sperm
hyaluronidase, testicular peroxidase and catalase. We can suggest that Panax
Ginseng be useful for the treatment of male infertility.

Key Words : Panax (Ginseng, mice, sperm parameters, sperm hyaluronidase, testicular
peroxidase, testicular catalase, male infertili

L

DAMMAHEHE) @ M2A| SHET 37 o2 d sty dwselnt o=
Mz 0 02-958-9162 ojHlEg : moxa@dreamwiz.com

111



BES ANZE REOl &3

AHo Amee N0 0IXE B8

o oF 142 o golglo] %
RRAAE HYLlT z%su
o AHZ, AX B
%} 15%7} olo] sig@ct). o] F »wa
Qe oF 50%E, 1 A9 YREL A
A4 Zofolm 1 9ol FatoldFel,
d7)gol, AR, FRA75ZN Sol

A,

g ast AA 2 A
258 ARz I A8, AAH
A7 k7191 PP 3 4%
3t eleze 1), 3£, W
/ﬂll,lZ)’ 5}5} % 3—:_]_13), % _7‘__14,15)' _-g_gdl@l?)’ A
g2, nw? g geo x5H2? 5
o] A7IH Yk

G4 B9dol Wit EeW EE F
ool ANAHT oy o :@47} o)
nate F2 AARzEE LEHT 9
om®, #P, wuks®) == wamh
e g Ty ARn Ao
Z Ay Yot

2] 8ol A Mﬂfg—s— RELFE,
AE, BHAE 2 BEFR
9%, %%ﬁﬂ Z" 9dejmz
BT EREste B dg ATE
FaA o] ol H oUW gEAH
3 #WiEE Aaxe =20,
WEEe WEH FANY ABE pskr}
MiEEE HHERE ARTR BER4
B, RWAEE WERIL mgoz A}
g5 g Az oA AFzE
gred 2 FgY, Fxsize™, gz
248 9 g4 YasHd gy A3
TO7 Aoy, HEmEY vE ax
€ obA7tA Ead v glo

olo] HEE BEH AZE H¥o] 3

2 HE oz

AH ApErES PXE BEE got
Hyzl, MRS BE A2 BKRS IRH
T R OBTE B BTHR EEPRE
BT, Rl b, BTRBER
o &Y 2 HRAER T
peroxidase$} testicular catalase®] &A%
TE3te] Fo% AAE LAV B
st vk,

o. o 9 gy

1. g4t B
1) M

AR (FF5YUFH : Araliaceae)d] &
& HHLE HRY

testicular

A% Panax ginseng

CA. Mey #HIE 4FRS Fgsd
FATGAN T AHESHHAT

2) By

W AE 3142+157g9) 854 ICR A%

57 AAE AESET, AT 257
A5 R BT 229 AFAAN A
WA 23 ARE $¥8 FFA

2. Jitk
1) kel s
AZE 400g& 3x /4 (Ultrapure water
systems, Milli-Q, USA) 17} 37 £7]
Yol 48413
¢ 60ColA4 HAeEE F  ultrasonic
cleaners (Branson Model 5510, USA)Z 60
27 223 A28 A5 SaE &8
4o &3¢ A8+ o#A (Whatman
No. 5, USA)E 43l 13} 9L o
Aeny, BFABAE FIHHOE 33 FTH
—’}‘— 1¢E 7}3] ultrasonic cleaners 30%
2 BElH AFE ety oBA2 st
A 2% 2298 e £ 1% 289 ¥
st HE FE9L rotary vacuum
evaporator (Eyela, Japan)E o]&3}l9 7+¢}

(Low density polyethylene)ell

112



The Journal of Oriental Obstetrics & Gynecology Vo!.19 No.1 February 2006

= 60Tol3, ATt 5 A
-60°C ol A 48*] AL 9Wn
(Temphold, Hanil, Korea)d}xl 72A]17F F<t
72 & (CleanVac 85, Hanil, Korea)3d}
o HF FEF 334gS Itk

= (&
=
=

kol

2) HPLC %#7

Az 222 3 FF3E 99 A
F F2E 1o vge 100mE 73 &
BFWZ7)E AEStE 65-70T a4t
N BFFEHAG. BRIZAL Ao
A BAES 4ne ¥, J9e pREE
3 o ZRS 20mE s ARG

e
Bn.00
Rartes

500

syringe filter)3F 3,
ol &  Nucleosil Cis
column (4.0x250mm)-S ©]-8-3td 203nm ol A}
high performance liquid chromatography
(Water 996, USA)E Alsistgen, 0 2
I+ Fig. 13 Zth

ai

03

a0

Fig. 1. High performance liquid chromatography of Ginseng extract
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Table 1. Effect of Ginseng Exiract Solutio_n on Epididymal Sperm Parameters in the Mice

Sperm Parameters

Total Count
(x10°/ml, Mean=SD)

Groups

(x10%mb, Mean+SD)

Normal Sperm
(x10°/m¢, Mean+SD)

Motile Sperm

Control(n=5) 34.8+4.8*7 23.8+4.4° 22.4+6.7°
Sample A(n=5) 48.8+10.8*" 436+79° 446+9.2°
Sample B(n=5) 58.6+18.7°¢ 54.0+17.4"¢ 54.2+17.6"¢
Sample C(n=5) 73.0£10.5° 67.6+9.6° 66.6+£10.4°
Sample D(n=5) 75.8£12.2° 66.2+13.4° 67.4+12.9°

p-value? <0.01 <0.01 <0.01

1) Statistical significances were tested by ANOVA.

2) The same letters indicate non-significant difference between groups based on Tukey's B multiple comparison test.
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SD: Standard deviation

Control: Mice administered normal saline

Sample A: Mice administered 0.1mg/m¢ Ginseng extract solution
Sample B: Mice administered 1mg/mé Ginseng extract solution
Sample C: Mice administered 10mg/mé Ginseng extract solution
Sample D: Mice administered 100mg/mé Ginseng extract solution

90 g
80 - O Control
70 f T N _ B Sample A
60 ==
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40 3 Sample C
30
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20

Total Sperm Motile Sperm Normal Sperm

Fig. 2. Changes of the epididymal sperm parameters in the mice administered Ginseng extract
solution
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Fig. 3. Changes of tissue in the testis of
mice administered Ginseng extract
solution (x200)

3. K TR Wi Ae e
Hyaluronidase activityx= Sample A7}
0.149+0.0141m0,/NAG/min/ ¢, Sample B
7} 0.156+0.021 1m0/ NAG/min/ ¢,
Sample C7} 0.188+0.0341m0l/NAG/ min/
¢, Sample D7}  0.14420.020umd
/NAG/min/ ¢ 2, tZ7¢] 0.037:0.013
umol/NAG/min/ ¢ o] ®lste] #2J8 F
7} (p<0.01)& YERH AT} (Table II).

Table Il. Effect of Ginseng Extract Solution on

Sperm Hyaluronidase Activity in the Mice

1) Statistical significances were tested by ANOVA.

2) The same letters indicate non-significant difference
between groups based on Tukey's B multiple
comparison test.

SD: Standard deviation

Control: Mice administered normal saline

Sample A: Mice administered 0.1mg/mé Ginseng extract
solution

Sample B: Mice administered 1mg/mf Ginseng extract
solution

Sample C: Mice administered 10mg/mé Ginseng extract
solution

Sample D: Mice administered 100mg/mf  Ginseng
extract solution

4. MEECEERA A= BE

1) Testicular peroxidase activity

Testicular peroxidase BT =
Sample A7} 24.88+2.53nmo/min/mé,
Sample Bz} 23.59+2.18nmol/ min/mé,
Sample C7}  22.58+1.52nmol/ min/me,

Sample D7} 22.38+4.38nmol/min/méZ,
)z 2] 14.89+0.68nmol/min/mlo} B3}
o F9o3 =7 (p<0.01)E JERAUT
(Table 1I).

Table Ill. Effect of Ginseng Extract Solution on
the Testicular Peroxidase Activity in
the Mice

Testicular Peroxidase

Groups Activity(nmol/min/m{,

Mean+SD)

Control (n=3) 14.89+0.68*
Sample A (n=3) 24.88+253°
Sample B (n=3) 2359+2.18"
Sample C (n=3) 22.58+1.52°
Sample D (n=3) 22.38+4.38"

p-value” <0.01

Sperm Hyaluronidase

Groups Activity (uml/NAG/min/ ¢ ,
MeantSD)
Control (n=5) 0.037+0.013**
Sample A (n=5) 0.149+0.014°
Sample B (n=5) 0.156+0.021°
Sample C (n=5) 0.188+0.034°¢
Sample D (n=5) 0.144+0.020°
p—valuel) <0.01

1) Statistical significances were tested by ANOVA.

2) The same letters indicate non—significant difference between
groups based on Tukey's B multiple comparison test.
SD: Standard deviation
Control: Mice administered normal saline
Sample A: Mice administered 0.1mg/mé Ginseng extract
solution
Sample B: Mice administered 1mg/m¢ Ginseng extract
solution
Sample C: Mice administered 10mg/mé Ginseng extract
solution
Sample D: Mice administered 100mg/mé  Ginseng
extract solution
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2) Testicular catalase activity
Testicular catalase 24 Xi= Sample
A7} 0.474+0.024nmol/min/mé, Sample
B7} 0.556+0.094nmol/min/m¢, Sample
C7F 0.502+0.014nmol/min/m¢, Sample
D7} 0.441:0.055nmol/min/m¢ 2, &
o] 0.340+0.022nmol/min/meol] B3}
#F F7 (p005)E Uehiud
(Table V).

Table V. Effect of Ginseng Extract Solution on
the Testicular Catalase Activity in the

Mice
Testicular Catalase
Groups Activity (nmol/min/mé,
Mean+SD)
Control (n=3) 0.340+0.022*?
Sample A (n=3) 0.474+0.024*®
Sample B (n=3) 0.556+0.094"
Sample C (n=3) 0502+0.014°
Sample D (n=3) 0.4410.055°

p—valuen <0.05

1) Statistical significances were tested by ANOVA.

2) The same letters indicate non-significant difference
between groups based on Tukey's B multiple
comparison test.

SD: Standard deviation

Control: Mice administered normal saline

Sample A: Mice administered 0.1mg/mé  Ginseng

extract solution

Sample B: Mice administered 1mg/m¢ Ginseng extract

solution

Sample C: Mice administered 10mg/mf Ginseng

extract solution

Sample D: Mice administered 100mg/m¢ Ginseng

extract solution
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