e Ao ﬁ M (7308 ca £ (ARFEIUE) FSTA
b ™ a ¥ AAE S BRI SR IS T HEFHIOBTICSTPCD

® B I 4 M =® SCIENCE AND TECHNOLOGY OF FOOD INDUSTRY EABCET RCCSEEIZUFAREH
&ﬁ - B - ik - XTH - %E hEEYES R S inoMediEEIH hERHIZOERRA
hEEREET

KLWE-RZ BN DL F UM T H)/N RN E R AR 0 s B R

F&E, F % % M 2 M BAF, TRE

Effect of Tea Polysaccharide-Tea Polyphenol on Improving D-Galactose-Induced Oxidative Damage of Brain in Mice
TONG Xinyi, WEI Zheng, CHEN Mei, CHENG Hong, HUANG Xianzhi, and DING Xiaowen

TELR R BE View online: https://doi.org/10.13386/j.issn11002-0306.2021110008

T AT BERRAR  HAt SO

Articles you may be interested in

ORI PE RS D2 FUMEEC N A LA S 45 OB 2 /R
Protective Effects of Giant Salamander Bioactive Peptides on D—galactose Induced Oxidative Damage in Mice

B hh TR, 2021, 42(16): 344-352
FEE W R AL (0 C B /N R B ) AR B VR

Protection of Lonicera caerulea ‘Beilei'anthocyanins on oxidative injury of mice induced by ethanol

B Tl RHE. 2017(19): 293-297
ARALFRE T HL 0, 1755 293 T4 S8 AL 13 ) i

Protective Effect of Wushanshencha on Oxidative Damage of 293T Cells Induced by Hydrogen Peroxide
B TR, 2020, 41(4): 92-98,126

FEES 20 LT /N AT A AP 1

Protective Effect of American Ginseng Tea on Oxidative Damage Induced by Alcohol in Mice

£ 5 TolkBHE . 2020, 41(16): 286-291

TR BRI DL U BU N B R kAR

Improvement effects of Kuding tea flavonoids extracts on D—galactose induced mice aging
i Tl RHE. 2017(16): 303-308

IR X D-2FZ U ECE 2/ R PT R AL/ H]

Antioxidant Effects of Hippophae rhamnoides Polysaccharide on Aging Mouse Induced by D—galactose
B TR 2020, 41(4): 293-297,306




543 % 4 16 ] i Tl B Vol. 43 No. 16
2022 4 8 H Science and Technology of Food Industry Aug. 2022
#HEN, T, B, 5. K25 20 D-2EFURNA T 89/ BUN 42U A I 0 9 24 T (9. B Tl B, 2022, 43(16):
377-383. doi: 10.13386/j.issn1002-0306.2021110008

TONG Xinyi, WEI Zheng, CHEN Mei, et al. Effect of Tea Polysaccharide-Tea Polyphenol on Improving D-Galactose-Induced
Oxidative Damage of Brain in Mice[J]. Science and Technology of Food Industry, 2022, 43(16): 377-383. (in Chinese with English
abstract). doi: 10.13386/j.issn11002-0306.2021110008

ERERE -
2 BE- S5 2T D-2BELEEE S/ D
igH S AR et H

BEZR,E %% 8,1 8 EAE, THREY
(1L.®mHRF R TR, K 400716;
2EFRTEHRRZ BB ELLET S, TR 4013205
3.5 d K FAHEA, T K 400716)

B E: B8 RAXESBEFEMREAD (FEBEEAH 56.93%, % 5MEEH 1937%) 3 D-F¥4L (D-
galactose, D-Gal) #% 69 AR ANBMB I EER, ADRER BT RARERZLKRE, Tk UAD-
Gal ¥ R E T AL HRGAER, KRG 12 RADRMEAEF A, HERARDG DR HRA TR, Ek
Hhaptn GERASMEIK, 200 mgkgbw) . X SE3tEa (50 mgkgbw, 5XSMH-ESMEaR AT R SR
FHE) ABRK S FE S RERDGK, . BFEE (40, 100, 250 mg/kgbw) , ELEF 45d, M2 R
ARG KT EM KRS T ANBRGAREN S ZRBERREAN R AAXIBRN TN, X SRABATL, Z 545
%5 eaREza )R BARGX T & A RHEL (protein carbonyl, PCO) . & & A L =4 (advanced
oxidation, AOPP) . 3-#§A#& & & (3-nitrotyrosine, 3-NT) . 7 =& (malondialdehyde, MDA) . 8-FAT7|M &
(8-iso-prostaglandin, 8-iso-PG) . 8-# KB & &% (8-hydroxy-2'-desoxyguanosine, 8-OHdG) . 5-# e -#%
(5- hydroxy-2'- desoxyguanosine, 5-OH-DG) % 5] 41K 22.95%. 15.23%. 15.29%. 25.23%. 23.15%. 32.36%-
28.63% (P<0.05) ; A8 # & 4 3% L 8 (superoxide dismutase, SOD) . & Bt # Jk id £ & 4 B ( glutathione
peroxidase, GPX) K-F5 A3 4m 71.15% (P<0.05) . 36.90% (P<0.05) , KL EEHKF (P>0.05) . 5% %
Erindatt, % %4E-% 5B & A 24849 PCO. AOPP, 3-NT. MDA, 8-iso-PG. 5-OH-DG 7K -F % 4l % 1% 4.06%.
1.81%. 4.96%. 10.12%. 3.40%. 12.50% (P>0.05) , 8-OHdG K -F F i 21.19% (P<0.05) ; SOD ik & ¥ /e
15.63% (P>0.05) , GPX ik 3m 5.84% (P<0.05) o #it: R E4B-K SR MDA KK E D RIEA 500 |
ARG, BESHE-REMREA;OWLEEARTRAMNERSE,
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Effect of Tea Polysaccharide-Tea Polyphenol on Improving
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Abstract: Objective: To explore the synergistic effect of tea polysaccharide-tea polyphenol on the improvement of
oxidative stress damage in brain induced by D-galactose (D-Gal) in mice, and to provide a basic for the development of
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functional food. Methods: The oxidative stress model was induced by D-Gal, and 12 mice were retained as the normal
control group. The mice that were successfully modeled were randomly divided into a model control group and a positive
drug group (reduced glutathione, 200 mg/kg-bw), tea polyphenol group (50 mg/kg-bw), and low-dose, medium-dose and
high-dose tea polysaccharide-tea polyphenol groups (40, 100, 250 mg/kg-bw). Gavage for 45 days to determine the content
of biomacromolecule oxidative damage markers and enzyme antioxidant system related indicators in the brain of
homogenate mice. Results: Compared with the model control group, the levels of the high-dose tea polysaccharide-tea
polyphenol group of the biomacromolecule oxidative damage markers including protein carbonyl (PCO), advanced
oxidation (AOPP), 3-nitrotyrosine (3-NT), malondialdehyde (MDA), 8-iso-prostaglandin(8-iso-PG), 8-hydroxy-2'-
desoxyguanosine (8-OHdG), 5- hydroxy-2' -desoxyguanosine (5-OH-DG) were significantly decreased by 22.95%, 15.23%,
15.29%, 25.23%, 23.15%, 32.36%, 28.63%, respectively (P<0.05). The levels of antioxidants including SOD and GPX
were significantly increased by 71.15% (P<0.05) and 36.90% (P<0.05), all of which reached the normal levels (P>0.05).
Compared with the tea polyphenol group, the levels of PCO, AOPP, 3-NT, MDA, 8-iso-PG, 8-OHdG, 5-OH-DG of the
high-dose tea polysaccharide-tea polyphenol group were decreased by 4.06%, 1.81%, 4.96%, 10.12%, 3.40%, 12.50%
(P>0.05), respectively and the level of 8-OHdG was significantly decreased by 21.19% (P<0.05). The level of SOD was
increased by 15.63% (P>0.05) and the level of GPX was significantly increased by 5.84% (P<0.05). Conclusion: The tea
polysaccharide-tea polyphenol mixture could effectively improve the oxidative damage of the brain of mice, and the effect
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of the tea polysaccharide-tea polyphenol mixture was better than that of the same dose of tea polyphenol.

Key words: tea polysaccharide-tea polyphenol; brain in mice; oxidative damage; biomacromolecule; antioxidase
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FEHEBE RN 0.096%, KITE/N 9.67%, KT S 3
A 13.21%) IR HEIRAE W IR A AT BN AR
D-Gal, PBS 2% ##% (0.01mol/L, pH7.2~7.4) dtiT
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E AL (AOPP) | 3-filf FL i 25 111 (3-NT) . 7§ &
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0.1 mL/10 g-bw 19 10%D--ZLEE"7 '™, Kp&k 45 d, 7
SN EUEE AR R ARy ARZE AN D R 2/ B
I MDA & R A 7E w5 25 5, FIWT s A2 75
o WA ), ARSI n) D-22 U B B )

B A S 147N ERBER L AR R AR ZH (T
5555021 [R)FR) A AR BRER 2K o BHPE 25 9% RR 2 (T
B iR RIS PEH K, 200 mg/kg-bw) . Z5 2y X HEZH
(FE'H 50 mg/kg-bw) . 55 Hi-A5 2 W (IG5 = 4 (E
B 40 mg/kg-bw) . FH| 4 (HEE 100 mg/kg-bw) .
EFIEHE S 250 mg/kg-bw), 4K [F]— B [a] BEE
H 1K, #EBIARRY 0.1 mL/10 g-bw, £74E 45 d, =&
BRI LA K B R A4 BRI S B0 AT S S5 45 A -
1.2.2 RZHLWREACREE K hilgs HEH 45 d, /DEUF 1R
FRIMEARPRIASER 7K 12 h, B A4 70N BRCR FH 200 e A7
TRARSE, fis], BN ERIGZH S, FHVK (2 BER 7K
ATy R BRI A% 10K, BELAU TSR E K 55, WA
PHATIERUER, T—80 °C IR VKA A-AT 55 o

HERAFRIC N BRI ZHZRREAS 0.2 g, iNA PBS 2%
M 1.8 mL 5)3, W51 T 4 °C. 3000 r/min 5
2> 15 min, BUH _EIH#T—80 °C 4447, &5 H.
1.2.3 HASEHERRNE kgl PCO. AOPP, 3-NT,
8-is0-PG. 8-OHdG. 5-OH-DG. MDA, SOD. GPX
IR R, g BEGATR)  PY 6 A A5 A
1.3 B

ST 45 L (X£SD) KR, ¥4 ¥ii2 FH SPSS 24
GEi o TR A TAR R, 8 2 25 S o T R PR 2R
5 25 A TR ST, P<0.05 R 257 3.
2 HBRESH
2.1 REBE-RZEHIDRRALEMKS FELR
walioAl)
2.1.1 XP/EUIRA LR A B AR sE . TS
W], ROS 5y B 85 1o, B ukin] 42 5 80E i 4l
RSP B IRT 0 SN i Ss - AR A4S vl 3
FIAS A A 5 (25 PR (1 BT e 403, AS Rl &5 1y
AP RE A R R S I Y, B BT
Fer 5 RS Y T B A A R R LA B DA S,
AT I R P o o e 5 3 i Al P TSR AR AT 1Y

PR, AOPP A fbiifhi =4 i & S SR M
SRR PR =42, S — RS S B 11 R A Ak
THEER T R B ARt . 3-NT AL i 19 e gl 7
Yy, AR 1032 B AR A3 1 R S e g 420,
3-NT /KA LU T HE R H B2 . %
SRR M- RS DIRE RO EFTR, SE58 /)N BUIR
HE iR 3 AR ABREL T PKOF, g5 3% 1.

2% 1 Won, FIEH 4 Hed, SR /)N BRI ZH 211
PCO. AOPP. 3-NT /K53 T 36.66%. 15.94%.
20.61%(P<0.05), FRABIRI /N A A T 8 AR
i 7 SRR PR AR, 4% 2 W 4/ BRUIR 2 2L 1Y
PCO. AOPP. 3-NT K43 BRI T 19.69%. 13.66%
(P<0.05). 12.39%(P>0.05), 255 I 2 A fE
i 3-NT 54Kk 52 2| 1E 5 2H /K F, alfdi HAth 2 545
SIEHH 2 A 22 5 (P>0.05), FBAZ 1 2h
VEFHB 8 A B E AL r= A BURS AL =R A 1A s 5%
M-I mRlE g/ BRI 4L PCO 7K
53 B 29.19%. 22.95%(P<0.05), AOPP 7K F-4)
SR> 13.17%. 15.23%(P<0.05), 3-NT K535k,
7 15.36%. 15.29%, ¥4 545018 20 T Al i 2 vk 25
(P<0.05), HRE & 1E & HKF-(P>0.05); 55521
ZH FbER, R pE-ZR 2 Ml a4l PCO. AOPP, 3-
NT KRR T 4.06%. 1.81%. 4.96%(P>0.05),
BRI Z W R R R, IR R . aRgh
P, A5 Wl - A5 22 1 i 77 i 2 BB AT (AR 7R /N i
IRiZH 211 PCO. AOPP. 3-NT 7K P &I AR &
TEH K, X7 UK £H 228 P st S| et s AT P 2 A
FH, BAEFHRCRA T RIS 2 e .
2.1.2 XP/NEINZHZUR Pt A b sz A E)
N2 e P e 2 O € A IV O AN T A e 0 = (L 12 5 e 1 4
YR ST E AL, e dEE . MDA J&
RS B2 =), B b S L R 5
Wtk . 8-is0-PG J&—FiRE S 1 AL A UG R 1Y 3
H HA - SRR o A A AR S, AR R BT
I SE A BRI AR RRERT, I HoRK ST FH LRSI P i
FEAAUR RS . B EIR M-I 2 IR G TIRe oy
YERTT, 5256/ BUIR L 2R 1R o 3o S b A8 AR KO- 19 s
1k, g5 R0 2,

22 2 WoR, FIIE & 4H Hhag, BRI /N BRI 4H 4

F 1 REWE-RZEN/NRIKZAZ PCO. AOPP, 3-NT 7KF-AYR

Table 1 Effects of tea polysaccharides-tea polyphenols on PCO, AOPP and 3-NT in brain of mice
411 PCO ¥ (pg/mL) AOPPK ¥ (pmol/L) 3-NT¥& % (nmol/L)
IEFXFHRZ 41.653+3.353%° 970.185+26.979"° 202.656+2.2217°
IR REZH 56.922+7.956™ 1124.815+64.210™ 244.414+3.026™
P25 920 46.653+2.798"° 938.704+47.494 205.769+9.580A°
ALt IR 45.712+7.846"° 971.111+54.645" 217.857+10.823
bslEne| 56.089+1.823% 1173.889+124.567™ 250.824+47.384%
R 2H 40.309+3.3317° 976.667+17.3474° 206.868+3.846™"
il 43.858+5.927° 953.519+137.025"° 207.051+8.693*

H: HIER AL, ARIKE R 25 57 .35 (P<0.05); SHTULAR L, AR/NE FRE R R AR 25 5 W3 (P<0.05) ; F2~FA4lH] .
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K2 RDHE-ZRZH/ NS MDA, 8-is0-PG
SRl
Table 2  Effects of tea polysaccharides-tea polyphenols on
MDA and 8-is0-PG in brain of mice

215 MDA (nmol/mL) 8-iso-PG ¥ (pg/mL )
1EH IR 4.179+£0.559"° 68.257+10.376"°
FEIR N IR 2 6.108+0.630% 97.338+7.543%

PR 24 20 4.253+0.833%° 74.719+10.1374°
KL IR 5.081£0.127* 77.440+4.474°
%74 6.234+0.065% 98.954+14.496%
i A 5.028+0.6074° 66.131+11.080*"
L 4.567+0.803"° 74.804+12.514%

MDA . 8-is0-PG A FAHIHINT 46.16%. 42.61%(P<
0.05), TWABIRIA /NR LA TR R Efb . S
HAHEE, 252 W4/ BRI LH 21 MDA ., 8-iso-PG 7K
S B FEAIR 16.81%(P>0.05) . 20.44%(P<0.05), T
LEEAAH L, SRR A Z Wl 8-iso-PG KA
FIE# K, TARGET MDA 584K & 28 1E % /K F,
FHHEZ WX U E B E e AN R s A2l
ZLyh . EFRIEAR MDA K453 RIEA% 17.68%.
25.23%( P<0.05), 8-iso-PG 7K 53 #I| FEAI% 32.06% .
23.15%, ¥ SEERIZH I B 0 35 M 25 S (P<0.05) HLAK
B R 1EH HKFE(P>0.05); S5E2Wr2H Lk, Zxhh-
IR Z Wy ) B 4H s MDA 8-iso-PG 7K 4351 (A%
T 10.12%. 3.40%(P>0.05), ZZ 3 BAR AN B3, (H &
BRI N RER, PR SRR . IREE IR, k£
-5 22 W v 79 o 20 B AT A% (e A% 78U /)N BRI 2H 2119
MDA 8-iso-PG JK>3F T B&WK I 25 15 5 7K, X /N
friZH 2R N8 o S A 45 B G E ), HSCRIE A5
AW .

2.1.3 XP/NEURZHZ! DNA S48 DNA
S22 EAL, B A R i A 1 = )%, 8-OHAG . 5-
OH-DG L 2EZ ), Wl HKAT LT DNA
SRR, S5 0L 3,

R3O Z /N E414! 8-OHdG. 5-OH-DG
IR A5 ]
Table 3 Effects of tea polysaccharides-tea polyphenols on 8-
OHdG and 5-OH-DG in brain of mice

21 5] 8-OHdGH¢J¥ (ng/L) 5-OH-DG#¢J¥ (ng/L)
TEH R 57.027+3.508*° 96.076+7.152*
RERLX HR 2 85.057+3.830% 128.542+4.607%
FEPE 24541 65.991+8.805° 91.128+6.793*

AR LT R 72.999+3.827 104.844+9.978"°
IG5 A 72.620+6.659™ 132.188+18.025%
rh A 53.933+6.384"" 102.934+7.5314°
A 57.532+14.526"° 91.736+4.071°

22 3 SWoR, FIIE R 4H b3, A g /)N BRI 2H 21
8-OHdG. 5-OH-DG /K533 hIT 49.15%. 33.79%
(P<0.05), FHARSHIZH/NE DNA &4 T Ak -
FIAR UL PUER, AxZ2 el /BRI ZH 2R 1Y 8-OHdG . 5-

OH-DG 7K A3 HIRAG 14.18%(P>0.05) . 18.44%(P<
0.05), 5 1E W 2HAH bk, SEiesil & As 2 Ml 5-OH-
DG Y& 2 1EH /K-, (HARBEM 8-OHAG K & 1E 4
K (P<0.05), RIAZKZ W% DNA & fkiifiifs =2 fe
TIARJE s -2 b L vl il /N BRI £ 207
8-OHAG 7K V43 B KA 36.59%. 32.36%(P<0.05),
5-OH-DG K353 Hs /b 19.92% . 28.63%, 15 54541
HIE R S P22 7 (P<0.05); S22 Wy 2H AH i, 255
Z W -A5 Z2 T = 5 a2/ BRI 4H 2179 5-OH-DG., 8-
OHAG 7KESrHIFAE T 12.50%(P>0.05) ., 21.19%(P<
0.05), LR B EM2E R, LIRgh SRR, I 2h-2%
22y i 79 Fe 2H BEAT AR /N BRI ZH 217 8-OHdAG .
5-OH-DG /K3 B HAR I 2 15 H 7K, Kb/ B 2H.
41 DNA S B E/EH, /R RZCR LRRF
AR A
22 RBE-FZZEMITDRMELEERENTINSE
i

SOD & = Z WP E A1, HE Gl =X
S8 A R R RIS BRI E A 2500, A4 AR
AL T4 . GPX JZ 7 Tl P K19 S e i, el
HA G 32 ARG, W5E SOD. GPX /K11 LU
WS Z2BE- 25 Z WV E R HUAE DT AL R BEmIPTAR
TLBRET IR, S50 4,

K4 FKZHE-RZWRNEIKZHZ SOD. GPX e HY
Table 4 Effects of tea polysaccharides-tea polyphenols on SOD
and GPX in brain of mice

2151 SOD¥¢ i (pg/mL) GPX¥ i (pg/mL)
TEH AL 35.63746.292 1024.127+19.3924¢
IR A2 25.30142.075™ 746.349+10.736%
P25 P20 37.142+3.050" 1019.365+11.984°

Kt iRA 37.450+5.026"° 965.397+34.201%°
iR 33.207+0.361*° 751.111+10.736%
R 2H 34.062+3.359"° 959.841+32.501%°
[l 43.303+6.079" 1021.746+23.849*

2 4 o, FIE S L3R, BEmIZH /)N BRI ZH 211
SOD. GPX ¥ & 43 S ¥ J T 29.00%. 27.12%( P<
0.05), FRIHBIHIH/INERUR AL T BFZSPL AL R G Y3t
i FIBLTILZH Fuiss, 22 W 4H /D BB Z4H 2 A SOD.
GPX #8453 SIS 48.02%. 29.35%(P<0.05), HAH
SOD K4 2 1EH 4H/KF-(P>0.05), fHARBEE GPX K
B EIEHHK-(P<0.05), FRUIZS Z W X Hi A LB
PSRRI IR 1A s s hl-As b . vl
ZH SOD ¥ B 43 5 h 34.63%. 71.15%( P<0.05),
GPX ¥R EESy BTN 28.60%. 36.90%, 4] S5 AUZH I
AR SR (P<0.05) 225, 5 WA b, ZXZHE-5%
Z iyl E /N UK ZHZLAY SOD ., GPX HREE 43l
Al 15.63%(P>0.05) . 5.84%(P<0.05)., FikgERE
RH, 55 22 - 55 22 1) v 77 i 4 BEAG (AR 28U /)~ BT 2.
211 SOD. GPX ¥ ' FHKE 2 1EHE /K5, XK E
/NN ZH GBS AL R Ge P B AL RE 1 B 33k
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