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Effects of Total Ginsenosides from Ginseng Stems and Leaves on Reproductive
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Abstract: Objective: To study the effect of total ginsenosides from ginseng stems and leaves (TGSL) on the reproductive
system of juvenile male rats and its mechanism. Methods: Forty SD rats were randomized into control group and three
administration groups. The administration groups and control group were given TGSL at high, middle and low doses and
water by intragastric administration, respectively. After administration for two weeks, testosterone, dihydrotestosterone (DHT),
luteinizing hormone (LH), follicle-stimulating hormone (FSH), testis weight, body weight, testis weight coefficient and
sperm density were tested. The difference in serum components between high dose group and control group was compared
by HPLC. TGSL and serum from the high-dose group were added into the culture medium of rat leydig cells, respectively, at
volume fractions of O (control group), 5%, 10% and 15%. Leydig cell viability and vitality, the content of testosterone in cell
culture medium and intracellular cAMP were measured. The content of testosterone was tested by radioimmunoassay. DHT,
FSH, LH and intracellular cAMP were measured by ELISA. Cell viability and vitality of cultured rat leydig cells were tested

by placenta blue staining and MTT assay. Finally, SPSS software was used to analyze the differences among different groups.
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Results: The contents of testosterone and DHT in serum and sperm density of three administration groups significantly reduced in a dose-
dependent manner by total ginsenosides (P << 0.01). Compared with the control group, testis weight (P << 0.05) and the increase of rat
body weight (P << 0.01) in the administration groups significantly decreased, but the contents of LH and FSH (P << 0.01) in serum and
testis weight coefficient (P << 0.05) in the administration groups significantly increased. Five compounds were detected in the serum from
the high dose group with HPLC, but were not observed in the serum from the control group. The secretion of testosterone and intracellular
cAMP in leydig cells could be inhibited by TGSL and TGSL-containing serum. Conclusion: TGSL may reduce the generation of
testosterone in serum of juvenile male rats through PKA pathway to inhibit testicular development and sperm production, and then affect
the growth and development of the reproductive system of juvenile male rats.
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Table 2 Effect of TGSL on the contents of testosterone and DHT in
serum (x+s, n=10)
215 &/ (ng/mL)  DHTE/ (nmol/L)
payliste) 0.89+0.41 19.06+3.55

TGSLAK A=A 2540 0.61+£0.17%* 17.37+1.25%*
TGSLHFI =L 2540 0.44+0.19%* 15.662.03%*
TGSLE =LA 2540 0.37+£0.23%* 14.25+1.11%*
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TGSL 7 F 45 2541 4.89+0.43%* 15.43+0.25%*
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coefficient (x x5, n = 10)
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1.13£0.08*
LO1£0.11%*
0.91£0.09**

107.02£6.28
97.21+3.25%*
94.53£4.55%*
92.8514.99**

42.22+3.02
46.97£3.69*
51.2245.14%
52.84+4.69%*
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Fig.1  Comparative analysis by HPLC of serum components of the high
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dose group and the control group
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Effects of rat serum containing TGSL and TGSL on the
viability and vitality of leydig cells (x s, n = 12)

Table 6

415 R B % SHIAT G % A om
pugliskel 0 98+1 1.25+0.09
5 9542 1.01£0.09*
TGSLA T 10 9642 0.890.05%*
15 94+2 0.78+0.16%*
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Table5 Effect of TGSL on sperm density of juvenile male rats
Eibl] K% %/ (10°A4~/mL)
X HEZH 1.03+0.16
TGSLAK 45 24520 0.48+0.11%*
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Table 7

cAMPHIE M (X xs, n=12)
Effect of rats serum containing TGSL and TGSL on
testosterone and cAMP levels in leydig cell (x s, n = 12)

oM EAIE R %

2 &/ (ng/mL)

cAMP# &/ (nmol/L)

0.5010.04
0.35£0.09**
0.29£0.07**
0.21£0.06**

0.40£0.03**
0.36+0.05%*
0.27£0.04**

5.5240.14
4.51£0.18**
4.19£0.21%*
4.01£0.17#*

4.49£0.08**
4.41£0.09**
4.16£0.12**
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