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W OE: BEY WS BERNRsE . Bk KN S IE R IR BRI | B
Mt F2H . A +A AR | R R AR BB ARS T AR 3R 6 A, A3 IR/ NRRGEZE T I 8 A
S AT, MRS A FRAR R AR ST IR A A TP A A P AR Al o AR R A4 28 B H i 4
ALY (glutathione peroxidase, GSH-Px)FI 4T AL RE /1 (total antioxidant capacity, T-AOC), JF41ZIH N
(malondialdehyde, MDA) , #4584k 41 57 fL i (superoxide dismutase, SOD) ., i & fk A [ (catalase, CAT) ., 2 GSH-Px
MiE . B5R BRI RRIK GSH-Px 5 T-AOC {H¥ & F LT IEH X F41(P < 0.05); % & 4l GSH-Px Fl
T-AOC fH 5 LY B THE (P < 0.05). 7EJHFIEDU A LR bRh, BABIH 5IER H LA, MDA & &ETHE,
SOD i /], CAT {f J1Hl GSH-Px 1% /1 MW, SR LAk, & RIS AT AR MDA &4, T SOD i J1
CAT 7§ 11 GSH-Px i% /1, H¥WHAF BEMH2ZR(P<0.05), &% SE AR GE A EE
iR
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Effect of traditional Chinese medicine compound on the antioxidant retinal
injury mice
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ABSTRACT: Objective To investigate the effects of each compound prescription on retinal injury mice Methods
The mice were divided into 6 groups: Normal control group, model group, Rehmanniae radix raeparata+Lycii fructus,
Rehmanniae radix raeparata+Chrysanthemum, Rehmanniae radix raeparata+Dendrobium officinale, and Rehmanniae
radix raeparata+Lycii fructus+Chrysanthemum. After 8 weeks of continuous intervention, the mice were subjected to
strong light modeling. After the illumination was over, the lens and livers were used to detect the antioxidant indexes.
The glutathione peroxidase (GSH-Px) and total antioxidant capacity (T-AOC) in the lens, and the malondialdehyde
(MDA), superoxide dismutase (SOD), catalase (CAT), and GSH-Px in liver tissue were observed. Results The
values of GSH-Px activity and T-AOC in the model group were significantly lower than those of the control group
(P<0.05). The GSH-Px and T-AOC values of each compound group were significantly higher than those of the model
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group (P<0.05). From the results of the liver antioxidant index, compared with the control group, the MDA content of

the model group increased, and the activities of SOD, CAT and GSH-Px decreased. Compared with model group, all

the compound groups could reduce MDA content, increase SOD activity, CAT activity and GSH-Px activity, and each

compound groups had significant differences (P<0.05). Conclusion

oxidative damage caused by light damage.

All the compounds have alleviated the

KEY WORDS: Rehmanniae radix raeparata; Lycii fructus, Chrysanthemum; Dendrobium officinale; compound,

light-damage; anti-oxidation
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PRI 57 SRR DR 55 £ G AR sl MR 55, v BHTIR
FHa Wz —M, WP E M BERE, H O IFES, 5
TMRERE, B 77, Wil 97, #6400, W E 55 R FRmiAm A
A, IR K . AR . MRS EEA . TS kw3
I I 2 M 57 A, IAh, KON R AL S5 H A REL
B —e L, Bk, 95 5 B IR R VI, 1T
PETF I T M A AAL . SR B AR
ANTFE 2, MR TIART . B2, FNEIERS, SITLSR
B, mAEHE; #EANZ, FHE,; 2HELS AL
I, AN BB, R a8, AR S 2 R, R
WIE, Bk AL, NBIRESMAERE, WIETT ™4 IR
DRI Ay BRS04 1 R A5 AR S0 00 3k s A A 48 0121,
MMReF. %68, At R aminr B, i
BRUR PN B A 7E FEEOL BRI 2 A B A I T A5 55
M AR 57 VR, (X IR A2 C 2 b IS AR X 3
D AR RGN BRBERY, 43 30 28 b 8+ g A T
(Rehmanniae radix raeparata +Lycii fructus, R+L), Zig+
%1% (Rehmanniae radix raeparata+ Chrysanthemum, R+C) .,
#oHb ¥ o+ 8 2 A il (Rehmanniae radix raeparatat
Dendrobium officinale, R+D) . 2\ #h # + #y A0 T+ 34 1E
(Rehmanniae radix raeparata +Lycii fructust Chrysanthemum,
RLO)XT LR /IN B AT 110, #9345 2 TC 28 J5 % 400 I s 43t
/)N BRI d R R B I 8 S U TR AR i AR ik, TR
B H 2 XTSRRI 55 PR A, LU R AR A% 55 412
2%,
2 MREE%E
2.1 M5

Feab iRk SN R I RAL ) EMEARARA
7] 1; 9 T (malondialdehyde, MDA) ., 8 % 1k ¥y 3% 1k
(superoxide dismutase, SOD) . 1 % fb & fifi(catalase, CAT),
25 e H K (glutathione peroxidase, GSH-Px). A¥i%AfLEE
(total antioxidant capacity, T-AOC), BCA & [k I &k
il (AR ) TR G ), =S S E(AR>99%)( I
32 SOMRAE AL B B Rl ); 52 77 60 R i IR W [ 2 K

25 (P ENA A A AR ALIRE (h BH 2455 IR 25 B 0y
AT, LED T (RN % B AR 280 A BRA H);
U-3900 A 4N HENEEETTH(H A< HITACHI /A 7)o
22 ZWIE
22.1 REYEKR

FRECAMLEE | 4546, WAL T . R ABIERFE 2015
W A N R 250 ) FRifi)d Rt Horh 2t
ML 143 512K P K SR BT 08 07 Xl 2%, 40 5075 2 2t o
LR FIAAC AR I, B816 R4k B A fkoR R K 32 080y
K4, 2 45 2058 16 32 U Ak 57 A HR B (5 0 2L
M EE R . AEAEIRIY) . AU T AR . A fHR IR
Yo A Y TR A28 3.14 g 34842 4.255 g, AT
FH:2453.488 ¢, B AMIAZS 4384 g).
222 EHMeyktE

R AEME CSTBL/6T /INER, 6 JRIBE, (18+1) g, K A T
Nt mZ) =W HEARA R LA, FTHES K
SCXK(3%)2016-0002, 1Al T L5 3HH.02(23 °C+2 °C,HH
SR 55%~75%). NRE T R, 5% 3 1, 4
M 2%, BN LTS EKE L7 S8 TIER L, I
RETFICCIR, I BRI R i E Rk, AR
1 BT S R 3 i RE R R R 2 s S AR B 25 B 4
HEAER I il AT o
223 RBFGER B &R

SRR ZE WG S 8 AE T, JTCARE T, B RN
B B P I A v I 3 B AR R /N A v, A
MFE . FE. B9 10, 10, 8 cm, FETEIGERATX/N
SRR ERIEA TR PR AR 2 A 3, sk S IR ER 2 1M T s [E) DB R
FUEMK . Kot AR T /N0 50 om &b, RATEE
WG 5 2R, IR 55/ B — e B A e — IR BT T, i
AT B ST Mg, HEBR IR T 5 R/ BRIR BROG A 1Y
M RE. WAL 6 MH A, 4l Rk IEH X BE 4 (normal,
NOR). Y& EIZH (model, MOD), R+L., R+C. R+D,
RLC, #2H6 X, HAIRR W E /97 25 5% 6 52530
2525, MR S2I6 45, NOR 4HH MOD 44 K H &
B0 G A4 R K, RHL 4145 25 50 B M A T 3R U
460 mg/kg/d-+-A BRI 450 mg/kg/d; R+C LATZ5 2455
SEAETR B 380 mg/(kg.d)+HAMLTE 450mg/(kg.d); R+D 4145
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2 50 Bk B 4 RHR B 30 mg/(kg.d)+ B 3 R IR Y
450 mg/(kg.d); RLC A4 25 AL F 420 460 mg/(kg.d)+
BGAEIREY 380 mg/(kg.d)+E b ETIREY) 450mg/(kg.d).
SN 8 JH. SR 8 JAJS, Bk NOR 4k, H4x 5 4/l
TS5 LR ITIR, 7E(9000+500) Lux SEs8 R, KBS 4 h,
HELIRYSS 7 d, SGHIAN IER R 50K, SLiFFHhE R
Je, K254/ RIS R
224 REBRFRLEFTIRLEK

WE RBEE AGA I RE T IE %, HIRESHE
FREE 1R, 3hit 8 J, EEmARINE 1 IFFER.
2.2.5  dhHRAR T AE A IR AALEE A 694

/N ERTE IR BUAL FE S5 7 B IR Bk, 7E S A AREE T,
A R R IR Bk R e o, R B VKA BilfAT.
ASJEN RS KB EK, 4 CHABEE L 10 min
(12000 r/min), W E3EW, HEAFUFEAR(GSH-Px, T-AOC)
GO SIP A 31 s Wil kot sk U L (RUNELR PHREI A 3713 e
2.2.6 FFLLLR P AR LI AAEE ) 35 A4 )

B 71N B AR PR L H A9 B AL ST BV 80 °CUk 4 H 47
15, BERFIAE L5 FR(SOD . MDA, CAT. GSH-Px)ffifil.
Hl 2 RS ST, BUL TIRRRAE M IFHS, % ER
AL 109 k2B #REK, EARIAE T TSR EP
B SRS B2 513K . 4 °CL 3000 r/min IR =
T ELOALEDL 10 min, BCEIE R o 45008 bR 3 i 5
AU BHAI
227 %t

ASEEG G 7 8 R SPSS 22.0 B AEHEF TS24 Ab B,
ZERPL xts R, P<0.05 R A G ¥ LR,

3 HERoHoH

31 *hES5ERE

FH/NRIRE H RGeS, EE 1 PR,
WIIRIATE | R E KRB RL, R+C, R+D, RLC 4]
5 MOD @ WA WA Giita# 25 7% (P> 0.05).

*x1 HESHERE
Table 1 Weight and food intake in each group

Vaxiil WA E /g b2 SUNEEN B E/(g/d)
NOR 22.15+2.17 32.04+2.13 4.7+0.31
MOD 21.91+2.32 30.21+£3.11 4.6+0.22
R+L 21.1342.92 31.1242.19 4.6620.28
R+C 23.04+2.18 30.86+2.58 4.57+0.35
R+D 21.86+2.51 30.88+2.62 4.58+0.31
RLC 22.00+1.96 30.55+1.88 4.47+0.32

32 EERERMNEREMEKERSH

e 2 PR, S8/NEFE(9000+£500) Lux HIEHRT,
AN E BRI /IS B R AR BT AR RE T HSE IR . A
GSH-Px 1 T-AOC WML fbis47 &, 5 NOR 4l b4,
MOD 41 GSH-Px 1 T-AOC {H 4 i E MK (P < 0.05), 24§
YT, & 2591 WiZl i GSH-Px il T-AOC {H A4 Fr 7t &,
5 MOD 4 Hk:, &2 4 GSH-Px 1 T-AOC 114 . Tt
(P <0.05), HRLCHARIAEYT AR L T PP &2 i
H, & EEAHLAXCHA /BRI B AR R B A
ViR
3.3 SR RGN RTEAL S MDA &
EppAlD

NOR #{#1 MOD #H1) MDA % & 4354 (0.8+0.1)
nmol/mgprot FI(1.6+0.15) nmol/mgprot, MK 1 fR. 5
NOR 4 %%, MOD 40 #' i) MDA & =W i A5 (P < 0.05).
BTHY TG, A4 MDA SFRMIIEMK. 5
MOD 4 #H I, R+L .R+C .R+D H1 RLC £H 7] B # 4% MDA
TR (P <0.05), 7% FF 40.00% . 30.63%, 38.13% Al
45.00%, H RLC ZHHY MDA &R TH P& B4 .

el

®2 BASZRKERANIER

Table 2 Antioxidant index of lens in each group

gD NOR MOD R+L R+C R+D RLC
GSH-Px/(U/mgprot) 50.11+5.72* 31.08+3.39° 38.22+4.47° 40.85+4.41° 38.66+4.42° 45.84+5.72%
T-AOC/(U/mgprot) 6.01+0.68" 1.33+0.18° 3.72+0.38° 3.25+0.39° 3.26+0.41° 3.79+0.48°

T KPP TFRFROREEN . WA Z BT RAAER G222 5P > 0.05), WA Z HFREARULNIRA S22 255 (P < 0.05).

34 SEFEREBIFNERATHLE G SOD JESHIF N
SEEEERER, RIS RIFHLH SOD 75

WAL, NOR 411 SOD & J1 4 (68.27£8.32) U/mgprot,

MOD 41 1) SOD ¥ 71 4(34.95+5.28) U/mgprot, Wi A T

Z5 (P<0.05), &R BB iy SOD i ST e
Ft, 5 MOD 4 I #, R+L . R+C. R+D 1 RLC 4 iF¢H 2 h
H) SOD & it BETF & (P < 0.05), 431325 90.93% .

106.39%. 100.01%F1 129.85%, H. RLC 4+ SOD i% ik
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1 ERERBIXOCH /N BT E R MDA & #5200 (n=6)
Fig.l1 Effects of compound extract on MDA content in liver tissue
of light-damaged mice (n=6)
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Fig.2 Effects of the compound extract on SOD activity in liver
tissue of light-damaged mice (n=6)

3.5 EMREIX/NRATHELEF CAT EHHIFE N

SEEZE L B SR G R AT 5 R F 41214 CAT 76 4
W 2 P, NOR 41AY CAT 1% 1 4(73.65£10.95) U/mgprot,
MOD #H /i) CAT i #1°M(30.514.25) U/mgprot., [fij 2454 T
WM, HAERREYE, 5 MOD 4, irf & id
BN A E) CAT 15183 EFA(P<0.05), R+L.
R+C, R+D Hl RLC 4073 5l42 5 100.1%., 67.88%. 86.91%
F1104.9%, H RLC 41 CAT i& JMEL THWI S lcd, 458
WK 3 iR,

3.6 EBCIREUIXTATLEL + GSH-Px jEHBIENT

SIS BN, W2 5 S EFHSF GSH-Px i
JIE GLREAR, NOR 41 4(1719.12+£92.2) U/mgprot, MOD 41
3(1570+76.94) U/mgprot. A& ZELIRIYIG, A
GSH-Px {if /134 F+#, 5 MOD 4 H4:, R+L, R+C, R+D
I RLC 213 937 31.45%.42.99% .34.11%7F1 50.06%, H.
W B EEEF P <0.05), HERWME 4 FiR,
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SRR
B3 BB RER5 /N U2 2L CAT I J1 152 M (n=6)

Fig.3 Effects of the compound extract on CAT activity of liver
tissue in photo injured mice (N=6)
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Fig.4 Effects of the compound extract on GSH -Px activity in liver
tissue of light-damaged mice (n=6)
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3FhZbE, BAACT . 4948, Butbigz e E ECH A A, i
Gb, ABEE R FAETT 2 . BT LA S |
MIREF . 546 BRIk 2 b, o L3 2 v 9 A2 T LA &
SO EBIRITIX 4 AL G2 M e g /N i BRACATE
FERIAT AT R SOD fihtE, W/ g e E Ak s
P MDA B, APl R 22 15 40t 2508 BAT i
THBRA E HEAE ) BUh B AT $E R SOD . CAT & GSH-Px
SN, B el LR SOD . CAT 3% 11, A%
MDA WL teah, BUCHFE R, Subi, Mfid%s ke
7 Tk P LA R A 571 L I A I B SR A7 2 4 A it
U R SIS sk, BIELL, K 4 BRZGM PR AL BE
FIVA KK T5 TR e Wr, bk 4 k2 b A B A2 B AT
BBt A ALRe ), AT E IR ST Ve

T S AT IR S AT A SIS TR R B, 4 FhE
BCERICI A A Y BEAE B 08 £(90004£500) Lux ik 5 |2
FAL ARG . 5 MOD 41 HeAr, ARSI HR B A T L
B B4R 2 FeRAR GSH-Px Fl T-AOC 15 11, WA TEFRTE F11H
%, RLC 41 GSH-Px Fl T-AOC % JI{ % F R+L. R+C.
R+D, i 3 Fha Fe 4R B B9 5 SR A AL R AL T
FhAZ B4R YD o A LW S E B AL B FE AR R, 5
MOD 4 Fh#, AN IR &2 Fic 41 48 B ¥4 T LA Sk 3% W EC A
MDA 7, BETHE SOD. CAT #1 GSH-Px i J1; HY
NOR #H#, R+L, R+D, RLC #4& 4R B MDA &
JCH 255, R+L, R+C, R+D A& B2 HU) SOD 7% /17
HH 25 5%, R+L \RLC 415 B4R Iy CAT 16 /1 L B 25 5.
X b BH A [) 52 T 4 B 7 A o 35 1A B B A B R AE RE g
It HLRBRE AR5 BT 5 B3R 7 B AR A8 b 52 31 1 7K
V-, LEARF, RLC ALMHt S ThRE B b 99 19 2 L 41
5. Kumar Z5UOVRST K B, WU 55— BRI LA e, A
e S BE L ENEERNE, ST LR R—
o g5 L, AT R4S A B I 35 B AR
B AL B R, oA BeR bt Ak Re )y, #REE
e S B HAT R 57 (I Dhsk . [RlBs, AR5 A 3R W
B rp 24 A RT3 2 9 4 2 R A A8 1 1 30 IR B VR,
X 5EG P ENFTES T 2 0E RS IEM K, @i
R B 2R B AL B SR I T BE, YR,
G ST TR IR 57 0 HAT B R

SE

[1] 4%, wotvh, B, 55, SRIUEDTDRe e i R IR i 7 ik
JR[]. BRI, 2015, 36(3): 258-264.
Jin X, Zang XX , Ge YZ, et al. Recent progress in studies and
development of anti—visual fatigue functional foods and their functional

components [J]. Food Sci, 2015, 36(3): 258-264.

[2] JHFE, mHEE, L, & AURSTRIAT SIEN]. RERERIRY
24, 2004, 10(3): 368-369, 373.
Tang XR, Gao YP, Wang HY, et al. The study and analysis of eye fatigue
[J]. J Tianjin Med Univ, 2004, 10(3): 368-369, 373.
[3] A, IIRMK, A, SF MRS A 2 R R R R A
PR IS EESE[T]. HAERP R 2524, 2012, 27(11): 2950-2952.
Yu Y, Feng ZE, Li N, et al. Experiment research of serum containing
Fructus Lycii on the rabbit retinal pigmentepithelium cells damaged by
light [J]. China J Tradit Chin Med Pharm, 2012, 27(11): 2950-2952.
(4] XUAIG, BRAEEAR, HWef, 55 3646, . 2EBUALIEE ).
S A, 2016, 22(18): 40-44.
Liu DS, Chen CL, Che XH, et al. Compare to antioxidant activity of
Chrysanthemum morifolium flower, leaf and stem [J]. Chin J Exp Tradit
Med Form, 2016, 22(18): 40-44.
[5] Z=J€uK, Wi, SARAK, & AR BUb RSN A IR I ik
FFE0]. HHE B2, 2012, 10(9): 393-395.
Li HB, Miao JJ, Li GL, et al. Study on the determination method of
antioxidant activity of raw and Rehmannia glutinosa in vitro [J]. Guide
China Med, 2012, 10(9): 393-395.
(6] M2, WISCHS, RN, FRBAAT I X S5 i R B I o'
AR VR, TPE P ERRILE, 2015, 25(3): 153-155.
Xiao JX, Hu WIJ, Zheng L. Protective effects of prescriptions for
nourishing yin and promoting blood circulation on retinal photoreceptor
caells of animal with experimental photodamage [J]. China J Chin
Ophthalmol, 2015, 25(3): 153-155.
[7] 7™ BUELE, W5, AR RESEPTR 2P0 SR AT AR SIS 1 £
PR SIHZERE R 224], 2001, (13): 1227-1229.
Yan H, Hui YN, Li MY. Protection of nonsteroidal anti—inflammatory
drugs against inactivation of antioxidant enzymes [J]. J Fourth Milit Med
Univ, 2001, (13): 1227-1229.
[8] Ffe=, TM, HMIR, 5. SCHUAINEFS X SLI0/ N ML IR AR ST 5 2
RERYSEIAT]. ShPIBE"#HERE, 2012, 33(5): 64-68.
Sang CL, Wang X, Dong HR, et al. Effects of light and noise on blood
indexes, liver and kidney functions of experimental mice [J]. Progress
Veter Med, 2012, 33(5): 64-68.
[9] Krigel A, Berdugo M, Picard E, et al. Light-induced retinal damage using
different light sources, protocols and rat strains reveals LED phototoxicity
[J]. Neuroscience, 2016, 12(2): 1-3.
[10] Tanito M, Kaidzu S, Ohira A, et al. Topography of retinal damage in
light—exposed albino rats [J]. Exp Eye Res, 2008, 87(3): 292-295.
[11] RhZrHs. H09% 57 vh B BRI R U047 (D). 70 M ICE,
2010.
Lu HM. Discussion on the theory of TCM of eye fatigue and analysis of
the rule of medication [D]. Yangzhou: Yangzhou University, 2010.
[12] BB, Wifh, TKIF =, 45 MR 2B R B 2 350405 1 g P FR D).
THERIK A, 2017, 39(1): 30-33.
Hu J, Yang J, Zhang KY, et al. Protective effect of Lycium barbarum
polysaccharides on optic nerve injury in rats [J]. J Ningxia Med Univ,
2017, 39(1): 30-33.
[13] JBFbK, B#8, ®E, 55, BRI SR I AT AL T TS
[J]. E&h DAL, 2015, 36(21): 83-87, 92.



6056

B dn 2 4 R R I A 4R

81

[14]

[15]

[16]

[17]

Kuang CL, Lu D, Huang X, et al. Research of the antioxidant activity of
Chrysanthemum morifolium’s extracts with different solvents [J]. Sci
Technol Food Ind, 2015, 36(21): 83-87, 92.

e, BAehk, eI, 45 PO SRR DU E R S
PERERSZMR, TLIRA 4R, 2012, 28(4): 787-791

Yang B, Xia XL, Shi XL, et al. Effects of Rehmannia polysaccharide on
antioxidation and immunity in weaned piglets [J]. Jiangsu J Agric Sci,
2012, 28(4): 787-791.

ERBRE, BT, PR, S SRR 2 B SRR A
REJIMREMALT]. 5k, 2018, 39(2): 273-280.

Qiu XC, Zhao N, Li C, et al. Optimization of extraction of polysaccharide
from Dendrobium officinale and its antioxidant effect on Drosophila

melanogaster [J]. Food Sci, 2018, 39(2): 273-280.

BHiF . AMITFZIRI TR S5 B AE 30 B [T]. 11 R EE 2R, 2008, 24(6):

66-67.

Duan HX. Bugan decoction in treating 30 cases of visual fatigue syndrome
[J]. Hunan J Tradit Chin Med, 2008, 24(6): 66-67.

M0, N, BREIN, 5. A HEAPNG MNU 359K LM IR AR 1
BN [T]. o SRR HRAAR, 2006, 22(12): 2466-2468.

Yang L, Li D, Chen JM, et al. Protection of Qiju Dihuang Tang against the
early N-methyl-N-nitrosourea-induced rat retinal degeneration [J]. Chin J

Pathophysiol, 2006, 22(12): 2466-2468.

[18]

[19]

R, ARSI B 6T R G 2 A TR I RIS, 107
P24 2012, 39(12): 2438-2439.

Huang JJ. Clinical obeservation of self-made yanggan mingmu decoction
in the treatment of retinitis pigmentary [J]. Liaoning J Tradit Chin Med,
2012, 39(12): 2438-2439.

Kumar RN, George BP, Chandran R, et al. The influence of light on
reactive oxygen species and NF-xB in disease progression [J].

Antioxidants (Basel, Switzerland), 2019, 8(12): 640.

(TiE%E: LK)

T I[, MLEHEE, PEIEM, £
EfRFEAAERERERR.
E-mail: 603711895@qq.com

E i BIEEE, EEMRFEAIE
EFEMESE.

E-mail: wanghao@tust.edu.cn



