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Effect of Different Nourishing Formulas on Spermatogenic
Cell Apoptosis of Aging Mice

ZHANG Chen-xi, WANG Yong-hui® , XU Kai-xia, WANG Zeng-xin, HOU Yuan
(School of Basic Medical Sciences, Shanxi University of Chinese Medicine, Jinzhong 030619, China)

[ Abstract | Objective; To the effect of different nourishing formulas Zuoguiwan, Youguiwan, Liuwei
Dihuangwan, Jinkui Shengiwan, Wuzi Yanzong Wan and Bazhentang on spermatogenic cell apoptosis of aging
mice. Method: A total of 80 15-month-old aging mice were divided into 8 groups, aging group, Zuoguiwan group,
Youguiwan group, Liuwei Dihuangwan group, Jinkui Shenqgiwan group, Wuzi Yanzong Wan group, Bazhentang
group and levocarnitine group, with 10 in each group. Another 10 2-month-old young mice were selected as control
group. All of the drug groups were given the corresponding drugs by gavage at the dosage of 2.5 g-kg ', and
levocarnitine group was intramuscularly injected with the drug at the dosage of 45 mg-kg™'. All mice were

administered once a day, for 4 weeks in a row. Twenty-four hours after the last administration, blood was collected
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from the mice by removing their eyes, and serum was separate to detect the contents of malondialdehyde (MDA) ,
nitric oxide synthase (NOS), erythropoietin (EPO), superoxide dismutase (SOD), follicle stimulating hormone
(FSH) , leuteinizing hormone (LH) and testosterone (T). Then, the apoptosis of spermatogenic cells and the
expression of Ki-67 in testis were detected in each group. Result; Compared with control group, the contents of
MDA, NOS and EPO in aging group increased, with no significant difference in SOD (P <0.05). Compared with
aging group, the contents of MDA, NOS and EPO in treatment groups decreased, while their SOD increased
(except for Wuzi Yanzong Wan group and Liuwei Dihuangwan) (P <0.05). Compared with control group, aging
group’s FSN increased, while LH and T significantly decreased (P <0.05). Compared with aging group, the
content of FSN significantly decreased, whereas LH and T increased ( P < 0.05). Based on the
immunohistochemical method, compared with control group, aging group’s Ki-67 expression in testis decreased,
Compared with aging group, Liuwei Dihuangwan group, Wuzi Yanzong Wan group, Bazhentang group and
levocarnitine group showed an increase in the expression of Ki-67 in testis (P <0.05). On the basis of Tunel
method, compared with control group, the apoptosis rate of spermatogenic cells significantly increased in aging
group, while that of all of the treatment groups decreased, especially in the Wuzi Yanzong Wan group (P <
0.05). Conclusion: All of the six different nourishing formulas have an inhibitory effect on the apoptosis of
spermatogenic cells of aging mice, with the best efficacy in Wuzi Yanzong Wan.

[ Key words ] Zuoguiwan; Youguiwan; Liuwei Dihuangwan; Jinkui Shenqiwan; Wuzi Yanzong Wan;

Bazhentang; apoptosis of spermatogenic cell; aging mice
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2016-0006, <5255 BT 5 K (4 3l 49 AH OC #AE 4 78 1L
PEPEZ K%Y R ST #17 (RS
2017-016) ,

1.2 25 KAk Z2 V33 (R0 RS 48 % G ) 24 sy
A RAH S 150901) 4 5L, & B E AL (db st
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WHAZY, BR1IR, %4,
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LH,T,

2.2.2 RBEHTRN E I Ki-67 HEAME
ko BRI S AL T 10% FR@ K Dok [ 2 48 h i
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2.3 Gt SCE R SR A SPSS 22,0 i
RGEHITHEIT 00, BB RA » +s B8R, FE
IEZAR A3 A HoJ7 25 57 B 20 8] Bb 3 v 5 B0 [ 3 O 22 4%
Br, WP LE B8R A LSD-¢ K 3k, LA P <0.05 25 57
EENES- '8
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3.1 RS SHEEHBEFEABE R,
WM R, BRMEE, TREEE N IRE . D3,
A5 TR VR TH R A E R B

3.2 St /NERIMTE MDA, NOS,EPO,SOD 7k )
Fu S5EFA R, ZFH/NRIME MDA, NOS,
EPO /K-F-B] .7+ & (P <0.05) ,SOD & & oo 42
b 5 A R, &R 7 4/ B 7§ MDA, NOS,
EPO /K-F-BI . FFE(P <0.05) o RS BR M B AL A
HFRTFEALAES , BB 4 /N B TE SOD 7K -8 &
FE (P <0.05), WK1,

F1 FRE#EFFEH/NRMF MDA,NOS,EPO,SOD /K FN (% +s,n=10)
Table 1 Effect of different nourishing formulas on levels of MDA ,NOS,EPO,SOD in aging mice serum(x +s,n =10)

205 F4E /g kg ™! MDA/ wmol - L ! NOS/ng-L ™! EPO/pg-L"! SOD/ng-L ™!
FHAE - 34.21 £17.87 1379 £253.8 4.94 £0.78 636.8 +181.7
B - 63.38 £13.57" 1833 £195.8" 16.48 +3.99" 614.2 +138.3
KRBT 0.045 53.28 +10.09 1380 +179.8% 11.30 £3.97% 991.7 +193.2%
SRR 2.5 42.14 +£10.16 1408 £191.7% 6.80 +1.88% 992.7 +314.0%
AR 2.5 40.79 +12.84 1722 £264.8 7.01 £2.73% 945.4 +142.9%
75 R L B AL 2.5 36.20 £18.69% 1423 £101.2% 5.42 £1.09% 629.6 +301.6
SEERAN 2.5 39.30 £76.69% 1 467 £259.0% 4.73 £1.32% 708.1 +197.3%
N2 2.5 28.32 £7.81% 1519 £246.5 5.03 £2.26% 802.1 £108.1%
HAFHEEL 2.5 20.75 £8.09% 1755 +195.2 5.57 +0.68% 571.3 +106.3

T SHAEH D P <0.05; 5 Z4EMH LY P <0.05(F2~4 7).
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3.3 XFE@#/NRIMEE FSH,LH, T K-F@gm 5
FARA g, E AR 4L/ BT FSH & & B B 7+,
LH,T &1 FRE(P <0.05) ; 5 244 HE, &£ R 9T
2/ BT FSH & & B0 8 T F, B F AT 22 L4l LH,
THEWHE LA, ZREITHSEZHLA T & & -
FF(P<0.05), W#E2,

F2 AEEAFNZW/NRMF FSH, LH, T X F 5 5 M
(x+s,n=10)
Table 2 Effect of different nourishing formulas on levels of FSH,

LH,T in aging mice serum(x +s,n=10)

4A /jjf“ /IJF-SE{" /;L;-Ii" /,L;L"
FAE = 1.98+0.61  0.59+0.04  1.48 £0.05
BAE - 17.12£3.27" 0.46 £0.056" 0.30 +0.03"
ZREIT  0.045 19.14£3.43  0.4320.04  0.53 +0.10%
AER 2.5 5.62 £0.277 0.37£0.04  0.43 £0.11%
PSRN 2.5 4.15£0.94% 0.42+0.05  0.29 +0.09

N EOIL 2.5 4.88 +1.29% 0.04+0.08  0.42 +0.09
SEEFSI 2.5 4.15+1.94% 0.48 +£0.05  0.27 £0.08
N2 2.5 2.81+1.64% 0.46 £0.05  0.33 +0.07

PRI 2.5 3.10 £0.93% 0.54 £0.05% 0.57 =0.03%

3.4 xRN ILA S Ki-67 H H R I I R

HEFEA L, A4/ B LA AN Ki-67 &
HRBACFH B TP <0.05) s 52 4FH W, 22
RIETTH AR LA A\ 4 AR LTS
/N AL 4L Ki-67 HH R KK B TR (P <
0.05), W3, 1,

F3 FAEIBAFANEZHRNREAAR Ki-67 EAREZHHM
(x+s,n=3)
Table 3  Effect of different nourishing formulas on expression of

Ki-67 protein in aging mice testis(x +s,n =3)

2H 5 Mt/ g kg ™! Ki-67
HAE - 3.12+0.18
EAE = 2.85+0. 12"
LREIT 0. 045 3.36 0. 157
A VAL 2.5 2.43 £0. 16
A 2.5 2.87 +0.18
75 R AL 2.5 3.17 £0. 157
4 B AL 2.5 2.76 £0. 17
NB 2.5 3.54 +0.22%
RN 2.5 3.57 £0. 19

3.5 XEER/NRAERAME TR 5EAE
LA, & 4F 4 ARG 9 M T R W B U e (P <

B
E

G H
ATAEYL ;B B AR AL C A2 JAMLAL; D. 2 R BT AL E. A7 F LA F.
SR HLAL ;G B B ML H AN B UL L T R AL (1 2
Iil)
1 FRE# T E S /DNREAAR Ki-67 RIXH RN (Hd
1k, x100)

Fig.1 Effect of different nourishing formulas on expression of Ki-67

protein in aging mice testis( [HC, x 100)

0.01) ; 5B AF 4 LA, 4 25 Wi 7 4 /1 BRUAE A 40 i
TR T (P <0.05) s Hoh i A7 S8 LA A
KA TR B B R (P <0.05) . W3R 4,182,

F4 FAEMBAFANEZRNREBABBATEHEM (v £,
n=10)
Table 4 Effect of different nourishing formulas on apoptosis rate of

spermatogenic cells in aging mice(x +s,n =10)

4151 /g kg ™! TR/ %
A = 7.35£0.95
B - 18.21 +2.34"
LR RIT 0. 045 10.58 +1.96%
VAP 2.5 13.31 £1.57%
A 2.5 14.62 £2.07%
7N I b B AL 2.5 12.39 + 1. 867
4 B AL 2.5 12.24 +1.77%
NB 2.5 12.40 + 1. 50
HFEA 2.5 9.33 +1.12%

4 iFig

WFFE R B, ROS 55 4 8 40 I 98 T~ & % Y (9 Bk
F1, ROS i it 51 0 4R A S 3040 i 3 R B A 451
5 DNA WUBE 4540 B IR 25 1 50 IR B e O 26 ) A
FEPESE ZFHLE S 5 A 04 T, ROS 3B BE WG Fas/
FasL,B 4 g #k I 9% -2 ( Bel-2 ) /Bel2 A6 x BB H
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B2 ARHmAAMNZRIABREBABABATCEOZM
(TUNEL, x100)

Fig.2 Effect of different nourishing formulas on apoptosis rate of

spermatogenic cells in aging mice (TUNEL, x 100)
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