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W ERTERALBRBY S D-FIBERE NRARANRMER, KRR sh=aa. EAN, Ve faka
(1.70 mg/10 g)  ERPARERBMIK (1mg/10g) . F Q2mg/10g) . & Amg/10g) FE, FELEHLH
30d, M. WALERBHARE DA WIT. fnil Bofedn F P 5 eIk A LEE (glutathione peroxide
dismutase, GSH-Px) . A2 A4 LB (superoxide dismutase, SOD) &t A A —# (malondialdehyde, MDA)
4%; HE M. MASFUEEMO TN, 2349, 5EA MM, 2AaahhkRzds TEAA, Fi1
PUKRRBME, T SR ZAR Vo AN, BRESHEEAS (P<0.05) , FHZHFA. WS KRS
RAPL, A ABALEE 1.62 42231 4. FRAXBRRRGIK, T, SHZEM. HAL K LFF GSH-Px F=
SOD 9 #FMH R EFHAZH (P<0.05) , KFZHAR, FHEHAR, HHZoF P GSH-Px FHAZRANALH
RIABEAEEY 137, 1.18, 1.46 4%, FHENAL, HREHAL, FPHELFAT SOD FRAZRANIHHNA
AW 111, 114, 1744, FRARBERBRYS . SH AN, HARRKLF T MDA 4% 2 FEIK
(P<0.01) , ¥RZHAL., GHNEHWAL, PHELF+d MDA &2 IR N AL 5 5 bR B D 23.86%.
41.68% #= 38.30%. HE & K IE L AKX BRI AT R 2 5 800 BRI, A R a0 R &M AR5 B A FR 4748 o
s, FEME L KRR I ST D-FFUAE B R AR A ROR BRATF AR AE A .
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Effects of Cistanche deserticola Extract on D-Galactose-Induced Aging
Model Mice

BAI Dongwen', BAO Xiaowei"", ZENG Lanjun®, LIU Xiaolu', LI Yixin',
SUN Jiali', JIN Weiquan', JIANG Junfeng'

(1.School of Food Science and Pharmacy, Xinjiang Agricultural University, Urumqi 830052, China;
2.Hetian Dichen Pharmaceutical Biotechnology Co., Ltd., Hetian 848000, China)

Abstract: To investigate the antioxidant effect of Cistanche deserticola extract on D-galactose in aging mice, the
experimental animals were divided into blank group, model group, V. positive group (1.70 mg/10 g), low (1 mg/10 g),
medium (2 mg/10 g) and high (4 mg/10 g) dose groups of Cistanche deserticola extract which were administered by gavage
for 30 d. The organ indices of liver and brain tissues as well as the activities of glutathione peroxide dismutase (GSH-Px)
and superoxide dismutase (SOD) and malondialdehyde (MDA) content in liver and brain tissues and animal serum were

determined among each group. The structural changes of liver and brain tissues were observed by hematoxylin-eosin-
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staining (HE). The results showed that comparing with the model group, the mass of animals in the medication
administration group was higher than that in the model group. The indexes of liver and brain organs increased in the low,
medium and high dose groups of Cistanche tubulosa extract and V. positive group (P<0.05). The liver and brain organ
indexes of mice in the medium dose group increased most significantly, which were 1.62 and 2.31 times that of the model
group. The activities of GSH-Px and SOD of liver, brain tissue and serum of Cistanche tubulosa extract in low, medium and
high dose groups increased significantly (P<0.05). The activity of GSH-Px in low-dose liver tissue, medium-dose brain
tissue, and high-dose serum increased most significantly, which were 1.37, 1.18, and 1.46 times of the model group,
respectively. The activities of SOD of medium dose liver tissue, high dose brain tissue, and medium dose serum increased
and the most obvious were 1.11, 1.14, and 1.74 times of the model group, respectively. Liver and brain tissue in the medium
and high dose groups of Cistanche tubulosa extract and MDA in serum decreased significantly (P<0.01). Compared with
the model group, the MDA of the medium dose liver tissue, high dose brain tissue, medium dose serum decreased most
significantly, which decreased by 23.86%, 41.68% and 38.30% respectively. It was found that Cistanche deserticola extract
had a protective effect on cellular and structural damage in liver and brain tissues of mice caused by aging. Therefore, it was
hypothesized that Cistanche deserticola extract had a good protective effect on D-galactose-induced senescence model
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mice.
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EHERMIN (Cistanche tubulosa (Schrenk) Wight)
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AR T FL A, fE2 R ORIk, =Pk
EPIE, SRS T8, A HAS LU AT, TR A
PR Yy, R SR R, AR TR,
IRFE ) 204 T RN R O X, 7EFR
T XA T NSEE . HON L B asEs ), w485
A TG HLVPTE . N IFIRAEVD BRI R
VER 35 24 0GR 2 B, PRI, IR 3, VA K
22, HAT#MERH A ORI, ol Bam2g >0, 4k
T BTBiAn « AEREGT D AE | PR s OISR 2
ZHHVEHIC 2, A VRN S 2 R E W, AR T
MVIRSZWGH . B PR BT 375 KB EOR, B A=
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HERS AP S o S RO 71V e AN L S S =S
IR LM B PR PRSI AR SR A T (Ech-Gs ) 16
BEAEMETY (Act-Gs) B A A8 I AL PRS2 )
AT ARG R P RO AR AR S e
T BRSO (54 S Ech-Gs 20 236 mg/g,
Act-Gs FEH 12.7 mg/g. HAFARAG HIE SCHRIC 4L
PR B2 G ), DSk rh o s alifkas
FNUO VRS R IR 2R R AU DA
AEDIRL, IF XTI T D-RRUS S BOE BB
B U B A I PR S5 EH . Peng 5517 BIF5E & 1
FASR A AT LA L 300 oL S A ) B TR S 2 AR
{59, R¥EpUEAL. Pigg. PuiT-ERN . KEIASE
XF/INERIEESE 4 JRRE B SR A2 RARER rh i iU SR AR 4
WP E R, 2K B I A AT DAASEAS
HU/INEUAY R 272 > T R Z s v 58 7191 HIHH AW

BHUEAMERH . PrEFEa AR bR, e
EA W ARG ST . PRI G b
sl e = RIWE R, PRI & R ARFE LA A A
JUNEEE, HRETT RSO E TR E 2L
TEAEYI ZBERIVEFAFSE L, X285 2B 2L Ve AT
G L, WOASIFSE R FH 2 B 28 IOk a) i A5 1 E
RIRZEHEICINRE H 2 D-PZUF R M IS eE
PRI /INER, THEFRE . IGZHZR AR FE 28, T 5 BT
Jii 2H 2 23 2% K ifi 3 P 9 SOD. GSH-Px 7% 4 Fil
MDA & &, FEFEIBH&5-& IR H S UR Y] -, 3F
P R FHAS T6 PR AR P B X Ak RS AR AR v 1
/NEAERRBUEACTERE ) o AW TS as RN A&
FIFHAE AL R RS- B E R RAR A b S AT
TE AT R 0 ST E A s IR s R
AR
1 #MR5RE
1.1 MR5EE

BAE R ARSI (505 FHEREZ A
YR A R S 3R, TS 5o Ech-Gs
236 mg/g, Act-Gs 12.7 mg/g; D-F M FigEZ5R
FILERL; g2 ¢ BRPGEAE 52250V A FR S 7l KM
JANER HEME, 5 WS, (KRR 23~26 g, WK T ER
K2 SR s s (5 : SCXK (new)2018003),
T AL AL (T-SOD) . A H kit 44k
Yl (GSH-Px) . N i (MDA)5l &  mestaalig
W) TR TE T FASR A T AR S (CAS 5 82854-37-
3) . BEAEBIHARES (CAS 5. 61276-17-3)  JHR
IRFEREZRHEA A F

MSA125P-0CE-DU #& % 53 Hr K7 fEEFEZ
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(A AR i BRAA F; Agilent-1260 ZEHE(S
WA ZHEORIRCE BRA T
1.2 SEWHE
1.2.1 #rh®fE  fe BRIV ERRE £ i ik DAbR
VR S A . T BRI G AR PR s il v T 2K,
PR3 B A R L B O By B o Y=
44.505X+221.1(R*=0.999) . Y=19.483X-9.3831(R*=
0.9992)
1.2.2 a4 A TC-C g #:(4.6 mmx150 mm,
5 pm), WeshAH: FHEE- 7KW (35:65, v/v) S BEGE, Uit
1 mL/min, KM P 334 nm, #EEEEN 10 pL, #E
i 30 °C.
1.2.3 s SFEREA IR K 78 HAdR KM
/N EREENLA R 6 41, 40 13 1, 53525 H4.
IR | Vo BHPEZE . B A6 TR AR 35 32 U IR i 2]
(1 mg/10 g) . B FIRIBW 75 (2 mg/10 g)
VLR AR R R R B i R 4H (4 mg/10 g) o T b
PEMRFE 3 d )5, 25 A4 AR R SFR T RS AR B ER /K
(0.2 mL/10 g), 25245 20 FAS Y 2H 4 R SR i T 13 49+
D-2f-ZLFE(1.20 mg/10 g) . a5 FHHFIMAIZH /N R AR R
HEEARELK (0.1 mL/10 @), FHPEZHRES V(1.70 mg/
10 @), EAERHARBUMIL. . SREHSHES
BAC R RS HEIY), iE5 HRES 30 d, AR08 B 7
FE AT TSSO AE o
1.2.4 MZENERRFEEL  RIRG L )E /MR 1RR
B 24 ho BUHAL/NRAIIT . Mg 2, FKHE A A= 3
FOKIEVE T AR, FHOKACE KOy T2 5
FREUIT # 2l 2R TR
NESSFEET = NF 23 2 (mg)/ /N AR HE () A (D

1.2.5 /NERAFHZ . g4z yE T-SOD. GSH-Px
W1 M MDA &l KRG A BER K §il &
10% IR, )% 2 mL, Hil#5 5 i95J2€ T 3000 r/min
{RHRES 0> 10 min, B E3E . ARHE & KA R AE /N B
W, 4 °C PKAETFE 2 h, 3000 r/min VR ES.C> 10 min,
W9 o F IR SR e /N BRI . I ZH 253K
VR B L A AL B AR (T-SOD) |« A5 H ki 48
e (GSH-Px) 1475 1 BN (MDA & &
1.2.6 JREY) A MHIME Sl BOh Sl it .
IXZEZH, SRIG A LHLL T 10 % RS & %2, A
HRER AR AZ vh Yt 4 WG TIOR3 /s Y1 R
ZIEHEATRE ARG B, R 2R 20 min 5 HE 3
oI EREELH YT H
1.3 HELIE

SR H SPSS 26.0 Geitif e Xt 35 e 28 S kAT
el #50r, SEE L IR Hz+s TR, A1) e i o
K2 )7 225387 (One-Way ANOVA)
2 BERSHH
2.1 HPLC AMEBEEANFRIMFEYIRTEE

B 1 R & 2 S5 Arbn e d S AN 6 TR AR

B A s OBORE 2355 M AS: Ech-Gs 3 i
A 236+2.78 mg/g, Act-Gs A 12.7+0.57 mg/g.
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&), R AR TR ISR T8 (4, (HBH S m A4S
ZH, (IR 5 BH P AR R AR R . A2/
FRUAR E 39 K a3 oM il A FE 40U H, B A D-2F
FLI R AR AR T BN, 3 i 25/ INRRHEA
AR 5 AR PO RS R B i LG /MR TR
BRSO . 5 5L BH, 1L R AR B HE HUY) HAT el
D-pFLBEEC /N EUAR T FRERE T o
2.3 ETCRAEREUIX /)RS E BT

e 1 A UG H, AL 525 (4 AR B, ZNBRUAT .
Fii I 5 8 BB S 2R B (P<0.01) o LR AR HE
BT 2 S AR A A g, /N BRI . R IE AR S
B B 2E T (P<0.01); B AE R M B B sl e
ZH/INEUTE L T 2 2808 25 i (P<0.011) 5 45746
PR AR A B A ey 7 i 2/ R H 2O s 25 =5 T
151 (P<0.05) , fini IE 25 2H 2L E 25 48 B0 i =5 T e (P<
0.01), EIEPMIFEREY h IR /N EUH . Ik IERS
FERTH RO, SR AIZH Y 1.62 F1 2.31 f%.
AR FE BRI AE AR TS 0 AT LA e HH 4538 B B2 A0 Mk
T, AXiFEZHH 8 BP0 2 BH [R5 sh e b a2 R
HATIRE B ZE4E, BT REFE £ W BRI 2=
BH [ S B A ST E AL RE T T R I, BTHE
PR BUTE B /NS, WF T2 5 [ A ke
AU PEZEAAAT I WIERIRITIE . BT, e
PRAR A HE B A v 7 e 2 HL AT B 0 1) B 2% 2 KXot /)N
SRR A A D BEIR L BT TAE

T BRI/ N BUIE g5 X
Table 1  Effects of Cistanche cistanche extract on the organ
index of aging mice

205 JiF(mg/g) figi (mg/g)

2 H 34.50+0.32 15.66+0.40

HAY 24.74+0.33" 7.82+0.44"
VAt 31.79+0.18* 13.83+0.20*

BRI 38.96+0.43" 17.80+0.14*
J

I
B MR 40.15+0.30" 18.06+0.16"
AL A R e 3R 36.65+0.06" 14.88+0.19*

o fEn D

T 5725 M LL, ** R e B 5 22 57 (P<0.01), *FRAA7E W 1
7257 (P<0.05); SHRILE A LL, s R AFAE N 35 M 22 57 (P<0.01), #3078
AR B E M2 57 (P<0.05); F2~F4[] .

2.4 RAF. BALR R MES GSH-Px. T-SOD 5&7
1 MDA &EMNE

2.4.1 GSH-Px {HJ1llxE #Eid3R 2 ALUE Y, A
2H 555 FLZH U T s, BV AH ST . IZH 2R i
GSH-Px {f J1#& o BN T25 H4H.(P<0.0 ), IMLyEH Y
GSH-Px & 77 B3k T25 H4H.(P<0.05), %40 30
PERIR ) . Ve BHPEA SR 01 T g, IFZH 4
H GSH-Px 1 A% & 3 =5 (P<0.01) , Jiki 20 21
GSH-Px 1 Pk .35 T2 (P<0.05), MfiE T GSH-Px i
PEIC 2257 (P>0.05) . 452540 SAORILH AR oA,
MR BUIC . m Rl AT 402 GSH-Px Wit
W B 2 T (P<0.01), FiE2H IFZH 4] GSH-Px JE 1

TR (P<0.05) 5 BB RS HRIUY) Hh s s 2H ik 26
41 GSH-Px {& MM i 5 (P<0.01), I, &l
ARigH2d GSH-Px 1M TC 352557 (P>0.05); B ALK
FIREW | mlE A E H GSH-Px 1% PEM 2 35
FHE (P<0.01), (KL IC B E 2= 7 (P>0.05) ., &4k
PR BUEGR E HZH 2 . Rl Akg 2, =l
I35 A GSH-Px ¥ M 55 fe A BH B 435 A R 2H 11
1.37.1.18. 1.46 %,

2 AR /NG . I 2 R I i v
GSH-Px {li £ 2] (x5, n=10)
Table 2 Effects of Cistanche tubula extract on GSH-Px activity
in mouse liver, brain tissue and serum (x+s, n=10)

5 JiF i} 17
(nmol/mg prot) (nmol/mg prot)  (pmol/L)
G| 7.35+0.62 29.34+4.58  63.13£19.67
TR 5.95+0.46"  23.45+1.63"  48.56+7.53"
VBE 8.46+1.05"  26.58+1.59"  59.03+£7.05
EAERHETEB AR 8.17+0.88" 25.2240.67  61.28+17.40
BAERNMERBY RRIE  7.5120.73%  27.58+1.63%  64.66+10.56"
FIEPURE IR S FIE 8.04£0.49% 24.67+0.55  70.69+7.63"

GSH-Px il &k —Fp e A E P A AL A5 e H st
AR E AR AR R N A AR SR e Y
ANMIRSE . (H B 5 A8 1 5 1, R NPT AR K ST 5
IS, W5 ER A RSP TEL, 52— R0 H
3L N, FECE AR H PO, i, B b
I PEANUR B e — AP E R ) i 55 i) 8
LFEbR, W E IRV — U R R R R ) EE R
Tro SRUGEE IR, 0 R AR IRIBUVE T A
‘IS, . Ikl 2 A v GSH-Px 7% P4
15, PRULHEN ETE R R PR B fe iz o 42 5 GSH-
Px H7E M, PEMTAELE T
2.42 SOD #FJyME e 3 AlA, BEBIZH 545 1
HIEAT Eefgs, AARVZH ST L5 )IR SOD et i 55
FEAIR (P<0.05), BxiZH ZUAJ IR AT SOD 1% PR i
EREAIL(P<0.01), UEBASI RSB . Ve BHPELE S
FERYZH AT L3, BFAHZAIR IS SOD M i 3%
FHE (P<0.05), IKiZH 2153 SOD Wl Ml b 15
(P<0.01). 4524540 SHORILH AT HURE, B AE TR AR 32

3 BIRPAHEREYXS/NEUT, BN S g o SOD i
PERRE I (=45, n=10)
Table 3  Effects of Cistanche tubulosa extract on SOD activity
in mouse liver and brain tissue and serum (x£s, n=10)

415 JiF i} 175
(nmol/mg prot) (nmol/mg prot)  (umol/L)
= H 2.8240.27 22.56£1.50  85.21+23.14
s 2.49+0.21° 14.54£1.34"  49.62+10.61°
Vb 2.77+0.36"  19.00+1.72"  69.39+14.60"
BAERMRARBMRE  2.69+0.22 15.26£0.75*  66.99+16.90*
BRI PR 2.7720.19* 14.20£1.05  86.38+12.207
BRI R R 2.48+0.26 16.59+0.84%  64.96+13.18




- 384 - 25 T BHE

2022 4 10 A

B bRl 2 P 2500 b SOD 1% M i 35 T s (P<
0.05), fI%. FFIELATHLI S b SOD W I3
2250(P>0.05) ; BALR ML EU G 2H G2 25
i SOD ik i 2 FHEr (P<0.05), =57 R4 ki 2H 21
A1 SOD s Ak k3 T (P<0.01), Hh3d) B 2H ik
A5 SOD T HE T i 35 22 57 (P>0.05); BAE A
RSP S H 75 SOD 1% M i 25 T i (P<
0.05), Wl 4 ML 37 SOD Wi PE# 2 T (P<
0.01), I FEH M SOD i E 76 . 3% 2 5 (P>
0.05) . ETER AR Rl T2 L o) i i
HLH . IR SOD WG MET - E i o I S35
FERIZHAY 111, 1.14. 1.74 f%.

PLEALNEE SOD ANUE ARAIMER A 3R
He R LA 5T, R ML P R B A —Fh BT A AL
SOD A A AR ROS M— 50, 764
FEAEFF LA S N L S TR 22 TR ) Py T R 454
EEWESFIEH. BEZEDMYURNEE, SOD i
AT RSB WIRRAIR, B H e TR oL (A H A ik
Sfeitls b, [ 35 R T (OFR-MDA) B #n2
KEFITLE SRR, BRSP4 Zrh SOD &
FRBEAR, BiBH SOD & H/k-~F S5 3id i k¢
SIEAHSER FERE B — AR AL R IR B
Ja, ¥R T EE/NEAT . IR LR KAl iE b SOD BTG
PE(P<0.01), JF TS I HE LT 5w 2 FEH o
2.43 MDA &FHMNE  HFR 4 Al H, BRIH 525 1
VAT AR, IR S I HT . A2 H B MDA &
R TN (P<0.01), IMLIFH Y MDA &2 i3
BEh(P<0.05), s . Ve B S8R ZH
bz, B BGZHZH B ii - MDA S 5 i 2 R
(P<0.01). 252520 S5HERILH LhAss, AL R A HE B
I, . E L ATLHZ T MDA 2 AN i 35 FAIC
(P<0.01); EAERHEHEBUIGR R IKZH 4 MDA
Tk A TRIR(P<0.05); . AL MDA
B AR R (P<0.01); B AL IR BUIfIG, H
A IS MDA S i B 2 BRI (P<0.01) .
BACRA SR R BT L Sl gl.
FIFIMIE T MDA 3B S BH 5351 AR A 20
Ui/ 23.86%. 41.68%. 38.30%.

T4 EIRKBEILET /NG . IZH S R i
MDA & & 1520 (x£s,n=10)
Table 4 Effects of Cistanche cistanche extract on the content
of MDA in mouse liver and brain tissue and serum (x+s, n=10)

il Jivq JIIRG:

415

(nmol/mg prot) (nmol/mg prot) (pmol/L)

Z=H 0.71£0.064 42240.57  9.65+3.10
T 0.88+0.057"  5.83x0.49"  11.26x1.01"
VB 0.67+0.101%  4.78+0.26"  7.83+0.60"
FAWREIRBWIRAE  0.74£0207%  5.1940.04°  8.25+0.84*
EACRRE IR PRI 0.67£0.077%  4.15£0.52%  7.17+0.85*
BB IRBES R 0.70£0.140%  3.40£0.20%  8.32+1.26*
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Fig.4 HE staining results of mouse liver tissue sections (400x)
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Fig.5 HE staining results of mouse brain tissue sections (400x)
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