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Effect of Schisandrae Chinensis Fructus powder on D-galactose-induced aging
model mice
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Henan University of Chinese Medicine, Zhengzhou 450046, China

Abstract: Objective To investigate effect of Schisandrae Chinensis Fructus powder in D-galactose-induced aging model mice.
Methods Seventy-two Kunming mice were randomly divided into normal group, model group, Naokangling group (0.810 g/kg), and
low-, mid-, and high-dose (3.00, 1.50, 0.75 g/kg) Schisandrae Chinensis Fructus powder groups. Aging mice model was established by
sc injection of D-galactose 1.25 g/kg at neck back once daily for 40 d. Naokangling and Schisandrae Chinensis Fructus powder were
orally administrated on day 11 for 30 d. Then the learning and memory ability was assessed by step-through test on day 39. Two hours
after the last administration, the contents of malonaldehyde (MDA) in brain homogenate, liver homogenate, and plasma and the activity
of superoxide dismutase (SOD), glutathione (GSH), and catalase (CAT) in whole blood were detected; The morphological changes of
brain, liver, thymus, and spleen in each group of mice were observed by light microscope. Results Compared with model groups, the
Schisandrae Chinensis Fructus powder groups can improve the incubation period and reduce the number of times of light and dark
shuttle of model mice; The Schisandrae Chinensis Fructus powder groups can reduce the level of MDA in plasma, brain, and liver
homogenate, and increase the levels of CAT, SOD, and GSH in the whole blood in different degrees; It also can elevate the index of
spleen, thymus, and brain, and decrease the indexes of liver in different degrees. Conclusion Schisandrae Chinensis Fructus powder
can significantly improve the biochemical indexes and pathological status of aging model mice.

Key words: Schisandrae Chinensis Fructus powder; aging model; D-galactos; catalase; superoxide dismutase; glutathione;
malonaldehyde
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Table 1 Effect of Schisandrae Chinensis Fructus powder on
dark avoidance behavior of aging model mice ( X s, n =12)

5 FE(gkgD) RIS TR
Xif — 46.58+3.46  11.7542.18
Y — 11.65+2.25%" 16.17+3.04*"
i % R 0.81 38.461+3.26" 13.75+3.33"
TR 3.00 27.631+2.92" 12.25+2.26™

1.50 26.47+3.44" 12.75+3.17"
0.75 26.64+3.67" 12.50+2.43"

SxiRAL A ©°P<0.01; SHERIAIELES: "P<0.05
%2, 3

““P < 0.01 vs control group; “P < 0.05 **P < 0.01 vs model group,
same as tables 2 and 3

M K 2 k0, SXFRRAIE, BRI /N R 4 i
CAT.SOD Jif £ GSH 7KF-35 &t 35 PR (P <<0.01);
SRR ek, R R AR TR . . RFE
B EBEEEZ/NR AN CAT. SOD if Al
GSH 7K°F- (P<0.01).

322 xfifn. FFAI3E. IS+ MDA 7KF 15400
M 3 1, HxPHEAA bR, A/ NRIIE. S
KL H MDA 7K B3 (P<0.01). 5
PRI LA, MR R AR TR B, R R
AL PR R /N UM L IS 2% 2198+ MDA

~P<0.01,

£2 IERTHWNFEZEEIRSMAP CAT. SOD EMM GSH KFHIFM (X £s,n=12)
Table 2 Effect of Schisandrae Chinensis Fructus powder on CAT, SOD activity and GSH level in whole blood of aging model

mice (X £s,n=12)

21 5 &l (g-kg™) CAT/(U-mL™1) GSH/(ng-mL™) SOD/(U-mL™Y)
ot e — 170.68+7.74 260.25+ 9.96 204.73+16.81
T — 113.87+9.79"" 173.10+13.28"" 89.02+16.08""
R R 0.81 152.89+8.50" 231.98+11.25" 121.71+14.60"
FRFH 3.00 169.67+6.82" 254.63+11.10" 203.58+17.27"

1.50 152.50+6.44™ 236.57+10.07"" 154.83+ 8.85™
0.75 149.41+5.21" 234.16410.26™ 131.55+13.76™

R3 HERFHNRZEEVNRME. FEIRUARKEZRS MDA KFEHFM (X £s,n=12)
Table 3 Effect of Schisandrae Chinensis Fructus powder on MDA levels in plasma, liver homogenate and brain homogenate of

aging model mice (X £s, n=12)

MDA/(nmol-mL™?)

7 <& /(a-kgL
AL TEHgke ™) e A1 51

paits — 4.89+0.62 5.93+1.00 5.34+0.91

i — 16.15+0.88* 18.38+1.07" 17.27+1.01**

i R 0.81 8.0040.63" 12.13+0.92™ 8.934+0.72"

AT N 3.00 6.07+0.63" 7.62+0.76™ 11.29+0.88"
1.50 9.8240.67" 10.45+0.83" 6.9040.73"
0.75 8.7940.84™ 11.4140.80™ 9.7440.91*
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K (P<0.01),

33 ARFMXITEEIRE)RBEFHEL A
331 XFRRME. MORR. BN, BFRRFEEUISEM
4 s, SxtRRAbb:, SRR S e
. MR R E K (P<<0.05. 0.01), AFEfE
HRETE (P<0.01). SRR, MEERBE
BT E/N RAENE R e (P<<0.01); FHBKT
Ky e 51 B T S S v N BB E R IR AR 2 (P<
0.01), EEFFCHMFEE (P<0.0D), HEHA SN
RKFEE (P<<0.05). HARFHy & n] B35 e
N AR BRI TR S (P<<0.01), B FRARHTIT
3 (P<0.0D). Tolk B &40 vl 2 T =i
BRI IR BRI R P K (P<<0.01), & FHBRACITRE
¥ (P<<0.05).

332 XMHZUEAERIS N BAEMERS R (B D
FBH, WTREZE /N ORI B R S i w . HESI

Fov BB D XA RAETIE%, g0k
FRITTR, AZATIRE T . AR /)N BROKG R7 Jo e 22 4
B>, HEFIE A . B AR, FRAF AP
AR, RN ISR T X AR )2
Hogb, MEuMRERE TR, HIME. i,
A AL E G o i B R ZELRD LR TR 40
B A B J2 4 . LA % g DX 4 22 4 B 38 A BT o s
KW Z g E A s 2, AR,
YIEESE, H AN LU B AT BTN s e [X A A4
MOHEZ K%, AU, PR O R TR, A
BT . LR TR TR/ SRR B2 & 4t
BRI, AR, HEIE: B XHE
PEYHHIHES RS, AR K.

5 WA, £ Ridit /5%, “—7 R KWL
AR, HEPRESY, HEIEE; BEIXHE
RYIMHES R 2, AR BT, AT 47

®4 DRFHIRERENRMAL. BAR. X, FFAEIREEORM (X £5,n=12)

Table 4 Effect of Schisandrae Chinensis Fructus powder on indexes of spleen, thymus, brain, and liver (X £s, n = 12)

25 FE/(gkg™) JERIEFE K% i E 5% JFFHEFE %% i %/ %

X I — 0.30£0.03 0.26£0.05 3.71+0.15 0.86+0.06
it — 0.27+0.03" 0.18+0.03** 4.22+0.22%° 0.80+0.09"
i R 0.81 0.41+0.05™ 0.27+0.04™ 3.85+0.31 0.82+0.07
TR A 3.00 0.32+0.03™ 0.27+0.04™ 3.54+0.28™ 0.85+0.09"
1.50 0.29+0.04 0.28+0.03™ 3.75+0.27" 0.88+0.11"
0.75 0.29+0.04 0.27+0.04™ 3.75+0.35" 0.86+0.09™

S RALE: “P<0.05 ““P<0.01; SHIMALLE: "P<0.05 “P<0.01

“P<0.05 ““P<0.01vs control group; P < 0.05

xof HR R FRTFH 3.00 kg™t FWETFHY 1.50 gkg™ IR TR 0.75 gkg™®

**P < 0.01vs model group

X

B 1 ARFHIREREDRKARAFSHEE
Fig. 1 Effect of Schisandrae Chinensis Fructus powder on morphology of brain tissue in aging model mice
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*5 HRFHXEZIEENRMALFSHFME (n=12)
Table 5 Effect of Schisandrae Chinensis Fructus powder on
morphology of brain tissue in aging model mice (n=12)
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| — 0 3 4 5
i i R, 0.81 3 4 5 0
R R 3.00 4 2 4 2
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0.75 3 3 4 2

RN KI5, HPVE ST, A Ok,
MM A5 AL/ g 5 XHER A HES K%,
W, e oAU B TR, A AT “ 4+ RN
K B J= AN B AT skl HESIBE S, B AR,
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HEHESIEESE, thadi iR /N, B 45
LR s 7 TR KN B o A 2 40 o B S 5 ik
A gikr, A, SRAFPLARE AR,
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AN, AT AL GG . SXT A LR, BN
BRI 2L 2 DA i i o A 22 4 P A T DX A 4 i
YL B E AR L (P<<0.01). SERIAILLES, AN

FER  TLRFH P B ] R M 5 /N R 4 4
HH R 7 57 A4 220 200 AR X A 4T i S R 1 i 2
AL (P<0.01), HBRFFrm. KGR ] B s
T3/ )N B 4 2R FR R R T A £ 4 R i S X HE A
S ff H R g B AR AL (P<<0.05).
333 XTHARHZUEASMRm  BENERLSR (B
2) BN, XERA/NRAT AT AR . TEIRAE, BT
YA ZHEFRN, TG 2 AN IR s AR /N BRI
YT AR, S MR MR e, A R
AL, PIULKETEIRAE s i RE R 40 SRR A R AR A
AR, iR HFIRIN, A& R AR,
R AREE K s TR T AR AL/ BT
UM BRI, KA, A R S
B, JUF5A 2GR R

M 6 WA, £ Ridit /5%, “-7 KR/t
GERITERE, AR HEFIRN; “+” RN BT
Fa, I, AR HETIZRAL, T 58 PR
B “++7 oA REASIERELG R, SR
FERIMENEIRTE, A W2 A R IRE; “+++” R
IR IZ AR A IR SRR IR BE, TN 28 PE4H
IR B . SRR A A, B 2 )N B4
FEAR B AINGE, R RRIE™E (P<0.01). 5
RERYAH P A, o B8 R 2H /N BROFF A s B AN B 2, 7K

iR sl i R

FRTFH 3.00 gkg? FRTH 1.50 gkgt FIRTH) 0.75 gkg ™t

B2 ARFHIIRZERNRAFEBARSHRI
Fig. 2 Effect of Schisandrae Chinensis Fructus powder on morphology of liver tissue in aging model mice

R 6 IMRTFHITERERATAHALRSHIFN (n=12)
Table 6 Effect of Schisandrae Chinensis Fructus powder on
morphology of liver tissue in aging model mice (n=12)

‘ LT 26 5
A ARgkgY) ——

+ ++ +++

ot e — 12 0 0 0
A — 0 1 4 7
i o R 0.81 2 4 4 2
AT 3.00 4 4 2 2
1.50 3 5 4 0

0.75 3 3 5 1

Ji A s, S PR MR B B R (P<<0.05),
FLRTH AR/ BT 95 2 AR 7K i
RN HIRE B g (P<0.01).

3.3.4 WA ZUEARIEE  HEERESER (K
3) K, XA/ BB BE R 88 4 FLE b, B
INGEIER, IRELARHE R AL /N BR LD BE AN (1 B
Y TR, BRNGEAR N, AN E AR BT
FR R FRFHr s AR /N R 2 BE A
BE 7 s, BE/INGS . hRER A P AR UL B S P B
AR5 TR FRHIR R B 2 /N BRI 2O BE R 1 BE A P
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X HE o Jii B R

FOR TR 3.00 gkg ! Tk TH) 150 okgt Tk TR 0.75 ke !

B3 RIAFHIIREEE R AEE AR SHIRN
Fig. 3 Effect of Schisandrae Chinensis Fructus powder on morphology of spleen tissue in aging mice

W, JR/INGE . RN A AR IR

R 7 Al%0, 4 Ridit £85, “—” RN
BEFN I8 > FUE T, BRNES . WREANRIER; “+7
FORNCLBER ARE S FUEMT, /NG R R A
IEH s “++7 RORLLBER ABE > FURIEMT, RN
MR AN “+++7 RORLRER ABE S A
FEOR, JB/NGEAS /N, WREA R T . S0t IR EL R,
FEFRYZE /N BRI AR B S5, 20 BB (A B ) SRR,
JR/NGEAR /N (P<<0.01); SBIRUALREL, R TR
TR/ SR AT LT BE A I 2 TSI, /NG
E LS B ek E (P<<0.05), HBETME. H
T B 35 T 3 MO /N BRSNS LA B i D s A
(P<0.01).
R ARTFHNTFTEER R BIHALTSHEN (n=12)

Table 7  Effect of Schisandrae Chinensis Fructus powder on
morphology of spleen tissue in aging model mice (n = 12)

RS 2 IR

253 il /(g-kg ™)
+ ++ 4+
payict — 12 0 0 0
it — 0 2 3 7
i R 0.81 3 3 6 0
ETL ) 3.00 4 4 3 1
1.50 5 4 2 1
0.75 3 4 3 2

Xof ET

B4 ARFHIITERENRBBRE LR ZSHFN
Fig. 4 Effect of Schisandrae Chinensis Fructus powder on morphology of thymus tissue in aging model mice

i e R

3.35 STHIRAZUEAIIEM BB R (K 4)
R, KRR/ R N TS R, BRI R4 A
TEW, AR AR R BN U N2 5
AN, B, RGN RR B e R A
RS L RFIERL N RN S E, B
JOR R 553 ST, bk LA 2 A DL I R AR
MK 8 &1, £ Ridit 146, “—7 FoRMiR/ N
DFERE, BETUR T SHEN, MREAIEE, HE
GIEAE; “+7 RORMNR /N FE A, R R
FLIE, RGN A IR R+ RS R /N
BB, BT TS FHBE N, Ik EL A A
AR “4+” RORMNRNH D RANTE, B,
MR BT Rs . SXIRA b, AR/ BRI iR 4
GUNT I TN, B R AR, I A A e D
(P<0.01); HHEAALE, HRTHm. . KH
BEHNRAN A FIERE, B A S, e
YRR, M MRZE 2R B AR B2 g (P<<0.01).
4 e
BT REEOR AR, At
FEM DA SR I . (HIEZ W] SRR . 4
AR B OB S5 A W AE DR AT VR DL S AR 25
HAE AR TR R, B BB
OB ERNLHNE P2 2. 2K
TS DRSS e SRR, FESHER

TR B 3.00 gkg  FIBRTH 1.50 gkg?  FBRTHY 0.75 gkg !



- 3080 » 3%

Chinese Traditional and Herbal Drugs 55 49% % 13 ] 2018 £ 7 H

%8 RRFHIREIEENRIGARALRFSHIFNG (n=12)
Table 8 Effect of Schisandrae Chinensis Fructus powder on
morphology of thymus tissue in aging model mice (n = 12)

Hi BRAH TS 50 2 R

45 &/ (g-kg™)

— + ++ +++
it — 12 0 0 0
TR — 0 1 2 9
i 5 R 0.81 4 3 3 2
AT 3.00 5 6 1 0

1.50 5 4 2 1

0.75 6 3 2 1

B, X—-dRESIUAN A REE TR, 2EE
BF ST I — RS R nol, (e KB Z) K
TR B, BAbaisstt 2 o FEERARZ
B e AR TR ——0 . L B i BRI
it . BUACHT T SE AT AR Y Ol L &R 5
PR R G MIRRGEZNHR RS, HAH
SAL PR R B ERICAZ 0T A,
HIR T MBS, JLTFERAREER . SRS
i sc D-2- UM EE S 3L E /N AR, PR TR TR
XF 5/ AR AR, 96 E R 7Ry DT 2R

PURRI STt 5l i UM MRS
FEBE A AL A 2 b L SRS, AR T RS RE
TEHCBE A e R — E R L RE S R ATL A2 fig fl A e
JIE S e D RE AR . 4 52 B — Fh B 2 P AT 5
RIEZHRE, Ed SRR, (2R AR
AR SR RERE, RN — R A SO M, R
0 B A 2 A B 2 SIS IO AR AE R R, e T S5 A
L INRe 55 SIBILRE I F OIS, KK B A 42 2
J5 ¥ e TR B SR ™ EL M 5 3] 5 R
eI, AR SR UM R . U AT K A
AAWE VA LR T A3 258 B R bR o A, i
A SR A R WG T R TR IT R /D R 20l
LRI GE, 5 O SCIRIE ) Lk 1 B
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R —, BRI 2 )i A i 45 A )
AEAZ T, SOD &g iid AL i 20, feAT Ruhis

B AR A A A B S B, BRI
=) MDA (AR RS, I 21k B R S B
(1 . SOD 5 B 1 H tH 3, (HA plud Ak
2, CAT 7k E b, Wiz bh IRl 7 Re i bR
. FrLL CAT. GSH. SOD #1 MDA " 1E K%
WL DT E AL AE 71 AE R B L RE I FE AR,
ARSI R, B /NR 41 CAT. GSH. SOD
KPR RRE, Mm% RIS H MDA
K2 T, RN R BAR PN AE A S AL L
Wb SRR AR Re g T 3 E D- AL SR
wE/MRAeMFPAES (SOD. CAT. GSH) 1)
TEPERISD ] B AR ) (MDA 2R, B8
WA ZEELI B AR, s g e, M
MR ESIREZIEH

KRR, HRT R aestm DA EEE
RN R4 L CAT. GSH. SOD /K~F, BRI
A1 LA R 513 4 MDA /KF, $2 &/ RAadiz 11,
SN AR OB TR ZH 2R B BRI A
o8, Wz EA — ENPEE I
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