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Food safety toxicology evaluation and anti-aging analysis of
Gynostemma pentaphyllum seed oil
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ZHANG Kun’, WANG Pan’, WANG Xiaobing®, LIU Quanhong'**
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Xi’an,Shaanxi 710062 ,China;3 College of Life Science sShanxi Normal University , Xi’ansShaanzi 710062, China)

Abstract:[ Objective] This study evaluated the toxicology of Gynostemma pentaphyllum seeds oil
(GPSO) to provide basis for studying biological function of GPSO and developing new resources. [Method]
Mice acute oral toxicity test,mouse bone marrow polychromatic erythrocyte micronucleus test,and mouse
sperm deformation test were conducted to evaluate the food safety toxicology. For mice acute oral toxicity
test,after fasting for 16 h,each group of mice was orally administered with 0,4. 6,10. 0 and 21.5 g/kg of
GPSO. Then the mice were continuously observed for 14 d,and the diet,exercise, excretion, poisoning per-
formance and death were recorded. For mouse bone marrow polychromatic erythrocyte micronucleus test,
the mice in experimental groups were treated with 2. 5,5. 0 and 10. 0 g/kg of GPSO while the blank control
group was injected intraperitoneally with cyclophosphamide as a positive drug once a day for 5 days. Bone
marrow cells were sacrificed, the incidence of micronuclei was observed and calculated under microscope.
For mouse sperm deformation test,male mice were selected and treated with 2.5,5. 0 and 10. 0 g/kg of GP-
SO while the blank control group was injected intraperitoneally with cyclophosphamide as a positive drug
once per day for 5 days. Mice were sacrificed at the last time after 7,14,21,28 and 35 days,epididymis were
taken to produce sperm smears for microscopy observation and calculating sperm deformity rate. The food
safety toxicological evaluation of GPSO was carried out by above three tests. D-galactose was injected to es-
tablish an aging model while the GPSO was administered as an anti-aging test drug at doses of 2. 0,3. 0,and
4.0 mL/kg. After 60 days,mice organ index and levels of total cholesterol (TC), triglyceride (TG) ,low
density lipoprotein (LDL) and high density lipoprotein (HDL) in serum were determined. The activities
superoxide dismutase (SOD), total antioxidant capacity (T-AOC) ,catalase (CAT) activity and malondial-
dehyde (MDA) in liver and brain tissues of mice were observed and the pathological changes of liver tissues
were observed. [Result] The acute oral lethal dose LD;, value of GPSO on male and female mice was grea-
ter than 10. 0 g/kg.and GPSO was actual non-toxic substance according to the acute toxicity dose classifi-
cation standard. The micronucleus test of mouse bone marrow polychromatic erythrocytes showed that the
micronucleus rate of bone marrow polychromatic erythrocytes in male and female mice was between
2. 0%0—3. 8%, without significant difference compared with control group (P>>0. 05). It was proved that
GPSO did not significantly affect the micronuclei of bone marrow polychromatic erythrocytes in mice. Mice
sperm abnormalities test showed that GPSO-L., M, and H dose groups had no significant difference com-
pared with blank control group. Anti-aging study showed that the contents of TC, TG and LDL in aging
group were significantly higher (P<C0. 05) and HDL was significantly lower (P<C0. 05) compared with the
control. Liver and brain biochemical markers were detected in mice, GPSO could significantly enhance SOD
activity (P<Z0. 05) ,reduce MDA content (P<C0. 05) ,and improve T-AOC capacity (P<C0. 05). It was indi-
cated that GPSO may effectively enhance the total antioxidant capacity to effectively remove excess free
radicals,reduce the degree of cell damage, indirectly protect normal cells, and play a role in anti-aging.
[Conclusion] It is preliminarily confirmed that GPSO showed no significant toxic effect while had certain

anti-aging activity.
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FHBCR TR TR S, LT 20 % () £mt
L34 wEEZAL FFHETEER B/ BUR 7% 7638 X
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AAL ARG (CAT) 36 4 & N [ (MDA) 5 5 45 4 10
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PEBE VA 4 2> AR HE TR TS5 bR G 8 o, T #E AR
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2.2 INEBEBEESLEIMBMZIRR

25 R BEAL LB P X R AL R 48 B W RF IR A L
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F1 IEREBEESHIARMZIKKRER
Table 1 Effect of GPSO on microkernel rate of polychromatic erythrocytes in mice
P Wil MR HE 41 4L (DR W% & o
Gender Group Number of mice Cytometry Micronucleus number Micronucleus rate
25 1 %F I 41 Control 5 5000 11 2.2
. FF 44 %} B8 41 Positive control 5 5 000 197 39.4%
M B o
Male = 41 GPSO-H 5 5000 19 3.8
mice 4 4 GPSO-M 5 5 000 10 2.0
IG5 & 41 GPSO-L 5 5 000 13 2.6
23 H A HR 4] Control 5 5 000 14 2.8
W B BH: % BE 2 Positive control 5 5 000 156 31,927 *
Female A E 4 GPSO-H 5 5 000 11 2.2
mice d | 41 GPSO-M 5 5 000 11 2.2
L FI 41 GPSO-L 5 5 000 12 2.4

T x xRN G55 0 IR A 22 SR R 3 (P<<0. 0D, K 2 A

Note: * * means highly significant difference compared with control group(P<Z0. 01). The same for Table 2.
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1R RW] L GBI AF AR w3 A
YUMERE NS BETE Z U A R AR R
2.0%0~3. 8%, AN ALY LR EEEF
(P=0.05) , 71 JG 59 s AR 8 R0 5 (H BH P %oF R 4 0
TN BB B I 22 Ul 20 M 00 SO R AR R A B 31 204
39, 4%, 5 M 41 M LL ¥ A R R 22 R (P <
0.01) o 3 B 75 A 1256 70 42 90 B P o S0 IR f il A 45
XiF 70N B E i W 2 Y 1200 R R B B 3 S ) L B
AR b I T 06 45 AR Sy B

=24
w

2.3 BTREKE
2 B HEORF OGS /N BORS 1 W SR R R ANk 2 e

N o 5 E AN I A B 45 SRR 8L BH P 24 A Ak 2
J /N BURE F IR 3R 6. 52%0. B B T T A
it B 2 R At 4% 30 i 25 (P <<0. 01) i 28 T W5 K 3
b L R B AL BURE T iR T 300000 2. 2400,
1. 820501 2. 02%0. 15 25 1 XF BRALAH [ TG 8 2% 22 5%
(P=0.05) » & B 2 JI W FF b o /)y BURE 7 6 S50 722
PERT R0 45 SR N B TE

NNERBEFHRELIRER

Table 2 Effect of GPSO on sperm abnormality rate in mice

¥ W T %
Number of
teratospermia

T W /Y
Rate of sperm
deformation

£2

il NIRRT ZHKE TR

Group Number of mice Number of sperm
23 [ X IR 4 Control 5 5 000
PH 4 % BE 20 Positive control 5 5 000
A 4l GPSO-H 5 5 000
i &4 GPSO-M 5 5 000
i & 40 GPSO-L 5 5 000

89 1.78
326 6.52" "
112 2.24
91 1.82
101 2.02
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2.4 gREMEY DFARIRZNREREN  EREERDN., SR LR EEHRA /N R TR

A
28 I R Tk X 5 3 L /0 RS T Y 2 T A 3k
3. R 3 AL AR I RS 1 49 d L 450K
6 A/ B o R AR b SRR R A (B K

K B gets 7e 42 d Jg R E — H 2 T R
R AR I /N A B e IR 7E 56 d I, B gy
/N B SRR A TR K o AT BE S AL B 22 I £ T 2L

x3 GREFHE DFEABBEEZNREREHR M Es,n=10)
Table 3 Effect of GPSO on body weight of aging mice(x=+s,n=10) g
R /d ﬁz’l::lﬁﬁﬁ?ﬂ ﬁ%*ﬁﬁ!é’ﬂ ﬁH‘WinTE?é’H ﬁf‘fﬂfiéﬂ ‘:Pifll’i'ﬁ’ﬂ ﬁ‘i'}ﬁﬂji'iﬂ
Control Aging-Model Positive GPSO-L GPSO-M GPSO-H
7 26.5940. 96 26.4140.71 26.86+1.73 26.5340.63 26.8540. 96 26.3740.71
14 28.944+2.01 27.9141.57 28.8540.98 28.9740.47% 28.4540.74 28.4940. 84
21 30.4441.35 28.83+1.13** 29.60+1.56 29.91+1.16% 29.19+1.41"* 29.83+0.817
28 31.1441.58 30.1640.71 31.08+2.02 31.11£0.86% 30.80+1.01 30.4040.52
35 31.1641.18 30.73+1.85 31.69+1.317 31.27+£1.71 31.0240. 81 31.41+1.01
42 31.6641.42 30.2441.65" 31.61+0.647 31.3241.18 32.5040.947 31.3640.99
49 32.6640.99 30.034+1.73** 32.05+1.68% 32.284+1.63%% 33.59+0.66" %% 32.23+1.29%%
56 31.3641.43 28.9441.34"~ 29.53£0.91%% 31.11£0.85%% 30.92+1.10%% 30.06+1. 46

EHEEHAME, » FREFBHF(P<0.05), » » RIREFMBE(P<0.0D); GREFEAAMIL, #RREFBF(P<0.05), 5 8%

REFWEE(P<0.01), F#RMHE.

Note: * means significant difference compared with control group (P<C0. 05), % * means highly significant difference compared with con-

trol group(P<C0. 01) ; # means significant difference compared with aging model group(P<C0. 05), # # means highly signiflicant

difference compared with aging model group(P<Z0. 01). The same below.

523 (% BRATA H s 3 AR A AT/ U 56 56
42 R A B W AR (P<<0. 05) . 7E4 21.,49,56
TR S5 o W R AR (P <<0. 01) 171 488 JBE i K 3l
I R 4L B g R i R AL A 21
49 d R BEW 2RI HRSAHTH B £ R
(P>0.05), S FFIAG . b s i i 4 5 o A
RULLAH L L B A S 414 56 d i JC 1 35 22 40 K
R R ALE 49,56 d B RMEM B FER (P
0.0, Jf H & I i IR A i 21 7E 14 ~28 d A
BEELS BAEAES 21 REREER., 5EE
FEAYZHAH B o B X BRZAE 26 35 RIF IR S 00 2 & 1

25 RS 1A I 5 B 2 2

% 3 AR UL D-2F FUBE XS /N SR Bk R RE
JIAT — 52 R (05 A 5 b 6 o A8 T 48 S i i
& R R G R T I — AR B AT T
DA D=2 LB B0 2 /) BUR R & fiE ) i A
Wi T A — B M P E .
2.5 REMFBN D-IIAEBRZNREREY

A i

D~ FUBE SO 28 /) BUAL ST I i % 73

R0 R B A RO T AR A R LR 4

x4 ZREFHY D EIABERFTHMREFEHOZMLs,n=10)
Table 4 Effect of GPSO on spleen index of aging mice(x4s,n=10)

4154 JHF J0E 45 £ VLI F Je B 45 K B i F5 2

Group Liver index Spleen index Thymus index Kidney index
23 | X} B 40 Control 43.464+0. 20 3.63+0.61 3.704+0. 11 9.57+0.58
TR L] Model 39.1440. 31 3.1940. 36" 3.1940.13" 10.4040. 15
P4 % HR 41 Positive 41.8140.197 3.88+0.11% 3.33+0.78 10.19+40. 14
iR 4l GPSO-L 42.2740.31% 3.4840.79 3.734+0.80 9.68=+0. 85
i 20 GPSO-M 42.7840.40% 4.3340.15% 3.360.10% 10.5440. 89
B4 GPSO-H 42,9040, 41% 3.660.83 3.700.56 10.2740. 15

B % 4 ATA0 L 525 (0 R A EL L o A TR 41 /)
BT IO 8 B50b 8 35 B AR (P <<0. 01D, 40 48 %50 F0 g
46 H 34 B B B AR (P<C0. 05) ; 5 38 & 4570 41 41 1L
FH A T R 2 /I BRI JOE 48 2500 JBL I 48 20 f B 3 25 5%
(P<C0.05) , 28 B W A7 AR L o v 390 o 2 /N B i
JIEHE B A i 3 25 F (P<C0. 05) , H 5] & 20 j Ik 4%

O R R Bt A B 25 R (P<C0. 05)

JUE 25 48 K0T S B Bl 4 1 AR O . X T L A
BT 5 SRR TG L ) A B R A
TUZH /)N BRURH b X 5 T e A L 0 I IR R i
AN BRI B T OE L S SR /N R e SR, W T
g B BT & L 2 AT AR P R A R AN RS
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FEE MY/ BURH P B 52 BE T i R B BT B A
[ 1) £k 20 O i i 14 BE 4 55 /0 U Jik 1 2B BRATLAE
AT 32 210 18 i /) B S 5 IRE B H B o X T R 45
1755 - 25 4/ R oW 22 5 (P=>0. 05) » i B BH %
Xk R 2 BB b X/ B U DTG B R e

2.6 SRREIFmI D-EIAERERIRMBEL
IEFREI R

i D-2f 7L OB B 5E 2 /D B P B
(TO) H il =g (TG AR % B g 8 B (LDL) | & %%
B g 2 11 CHDL) e BE A7 00 L HL 5 SR 36 5.

x5 EREFH DEABHEFTENMROLFTELBEROZE G Ls.n=10)
Table 5 Effect of GPSO on biochemical indexes in serum of aging mice(xds,n=10) mmol/mlL
4 5 Group TC TG LDL HDL
25 [ X B4 Control 3.33+1.22 1.42+0.13 2.1340. 14 1.0540. 41
TR Model 5.1941.07" 1.8440.21" 3.3340. 26" 0.7140.13"
FH 4 Xt B 21 Positive 3.06+0.88%% 1.45+0.21% 2.437+0.41 0.9840.32%
i3 & 41 GPSO-L 3.2240.61%% 1.2140.22% 2.46+0.23% 0.89+0.12%
¥ 4 GPSO-M 2.80+0, 38%# 0.92+0.13%% 2.41+0.17% 0.97+0.32%
R4 GPSO-H 3.2240.37%# 0.98+0.08% 2.5340.43% 0.88+0.15%

HH 2 5 BTl 525 0 BR AL AR LL L 2 B AL 41/
BN TC. TG #1 LDL ¥k B & % Ft & . HDL ¥ &
B ERMR(P<C0.05), i A4 M b, &Mk
FEAG  Hp i 70 4/ B TC R B A 8 3 PR AR (P <<
0. 01, fHJE 28 B i b i 4% 70 i 41 22 ) 22 e AN W)
5 55 3 AR LA L HE T g8 B T T v ) A/
B TG o B B 25 B IR (P<<0. 01 Ik . 3 1 i 41
INEL TG W BE LA TRk, B 25 B3k i K7 (P<
0.05), 5EHBIRI A L - 2B AT A b L )

%6
Table 6

2/ LDL v B2 W 35 B AL HDL YR B2 0 35 B 7
B3 ANFIEAL I ICH B2 5.
2.7 BRI D FIABBFEENRFHEAR
£ IERM M

X D=2 ZUME B & /D B IE 41 20 b o Ak
A BF (SOD) L 1§ — % (MDA | s Hi A AL fE 1y (T-
AOC) it A A B (CAT) Z5 48 b gk 47 4G, e 2% 1R
W6,

ZREFBY DA EERENRFEARENEROBIN (L5, n=10)

Effect of GPSO on biochemical indexes in liver of aging mice(x=s,n=10)

2H 5 Group SOD/(U « mg 1)

MDA/ (nmol » mg )

T-AOC/(U » mg™ ") CAT/(U +mg 1)

25 [ %} IR 4] Control 236.2248. 86 4.45+1. 22 1.1440. 40 30. 9947, 90
B TIL] Model 211.52+11. 90" * 6.40+E1.13" 0.7240.18* * 48.28418. 19 *
FH 14 X B4 Positive 233.77+12.83% 5.014+0.79% 2.10+2,64% 30.40+6.597
& 4 GPSO-L 231.12+15.39% % 4.924+1.06% 1.62+0.69%% 28.28+9.96%%
F 40 GPSO-M 240. 65418, 11%# 5.3140.96% 1.4240.59% % 26.16415.56% %
74 GPSO-H 225.15415. 45 4.94+1.35% 1.09+0. 30 29.76+12.45*%

Hi 2 6 A1, 548 O R L . 3 A A 41
B JIE 20 23 b iy SOD 3% 1 A i ft | AL g 1 (T-
AOC) W 5 2 FE AR, MDA & &R CAT 35 AR B 3%
T o BB B2 /N BT IIE B4t Ak e ) R
T BR A H 3 A8 0 L DR T AR BN
B LA A AL AR T L 0 R I S Do LB
FUNRE B GBI .

6 Won, 5 R L, BH P G R 2 R
T 0B W AT I 25 R /N B SOD T 1 35 45 B 42
15 e PE M X B AL/ U IE SOD 7K SF 1 2 8 B A
i PR 25 5 (P<C0. 05) I 7] &2 41 Fn b 5] o 4 /0 B
SOD 7K -1 32 &5 A #3522 57 (P<<0. 01) ., LB
VHE B 4 B W R BB AR — o AR RE L BN SRR B Y

SOD ik, &1 X MDA i 7 » 5 % 3 #5841 A L
VT 8 B W KT 1) 25 70 /N U MDA 7 i 34 5 i
T R U 8 B R il R AR /DN LR
i) MDA & i, £ ST L EE 1 (T-AOC) 1 5 »
5 58 A TR A A L L VEE B 0 TR R A 4% R AL/
B T-AOC ¥ 4 5 3 st o 25 32 . Ul W B &
e 1 A AT R R N B R BT AR RE 1. Bk CAT i
T H AR A A b S R A R
ANERI CAT 35 P B4 2 2 B AIK L 77 ek 4 R BH
Xof A B 2 A L 130 B O B I e vl T B A /N B
(3 S AR B L (H 0 T 0 B T il 45 791 o /N B
(AT 2 R ) IS 2 B A5 7)o 1 184 Jon v 39 R B
28 I W AT o D2 UM B0 N P Z R
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AOO R FRBEATIN 5 AR IR 7. i3k 7 A,

55 1 0 R R B 8 2 R0 401/ B 401 80
SOD {if P & 4t 16 fiE J3 (T-AOC) I . MDA %5
BETHE . LR B 2 KT (P<20. 01) B W] 3¢
R 2N U 0 6 0 ST BiE ) F W L 5 B 11l
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Table 7 Effect of GPSO on biochemical indexes in cerebrum of aging mice(x=+s,n=10)

43 Group SOD/(U » mg™ 1)

MDA/ (nmol * mg— 1) T-AOC/(U * mg™ 1)

153.8146.72
111.22410.39**
144.314+15.16%7
148.04411.287%
146.17+9.65% 7
145.94+12. 7377

75 %R 4] Control
T Model
FH 1 X B 4L Positive
7 & 41 GPSO-L
HhliE 41 GPSO-M
# 7  4 GPSO-H

13.1641.92 0.8740. 35

15.284+1.86*~ 0.31£0.11*~
10. 8440.99% % 0.99+0.85%

9.30+0.71%% 1.4040.397%
10.4140.80% % 1.994+0.79%7
9.67+1.05%7 1.83+0.227%

5 2R AR L B BHAME 6 B /N B T-AOC
WEME B T A (P<<0. 05), Hi 4y 4 41 SOD, T-
AOC 76 ¥ A MDA & & ¥4 5 3 T 5 5 B AR (P <<
0.01), 1ot BHVE 1 28 B AT 1l 7T B ARG /1N LA 20 24
J ik S A AR B L 4 v B R AR AR B A SR R
A8 7 AR AN 7] 7] dt 21 SR AR BE ) T AS S BB R 1Y
NI 4 A o PR 0P 8 B R i e D=2 FURE 3R /)
BRAS A4 1) A G 3R

DL B 25 B, S8 L AT I B % B AL 2 — ]

AE5 HH A I AL BE 0 A7 5% LT R i 4 8 AL
PRI S PTR AL BE T I A RGE BR B ol 2 AR ALK 20
A A e T 42 O 47 1E A0 AT A2 ) 47T 5 2 1Y

EHL.
2.9 ZRENEX D-FIABEHRENIRFEAR
f75 T2 3 4L B R 0

Xof s N R 2 L o R 2 R 8 I A i A
Hh R R /0N SRR U 4 2 R AT B 2 B A L 45 R
K1 PR

AL 7S N IR B g2 BRI AL 5 C. FF M % R 5 D. 2 B FF 3l 1K) dk 4 5 . 8 I WK e v 50 S5 200 5 . 80 R T v ) S
A. Control group;B. Aging-model group;C. Positive control group; D. GPSO-L; E. GPSO-M; F. GPSO-H
Bl 1 AR S HE G4 @955 3 7 09 0 BB (<X 40)

Fig. 1

i1 AL, S 0 BRI U B L0 A

SR RTEDE I AP O B E R R,
JHF 200 0 T 3 4 55 A 5 BE K S L AP i

HE staining of mice liver tissues in experimental groups (X40)
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