1908 * ¢ %% Chinese Traditional and Herbal Drugs 3% 47 % %5 11 # 201656 A

SHE A X /) BR AR SE 5E [ 4 Pr Jos L 90 B 7 25 B B E AR R ELANL B 32

#3gx!, ARRY, BAHEL B m8 FHA
1. EighERED AT B E A E SRS, PR E R E SR, i 201203
2. BHFREZ Y i VR, B 201203

W E. BRY WEEHEAH AR (ethanol extract of Dendrobium chrysotoxum, EEDC) XHENRVEE 2 (STZ) FSHiR
I/ ARSI VEBE PR AP AE (NPDR) IMSGRAEH R IHLHI. A% KM STZ W5/ RUR AW PRI, 108 1M S B s I
JRIE NPDR S5 Sh Y, 145F EEDC HEAT T 1o KA 0 B ZH 267 SC R BV S W52 NPDR /N i HP -4 0 fi56 57 55 BR B )
PR OL: SR real-time PCR (RT-PCR) AR EZH A F 4l /- 35-6 (IL-6). IL-1B. MJRSRFENF (TNF-0) K
AR NRT (Bgr-1)+ AT (TF). AR R BTG YAEIT 1 (Serpine 1) [UFERFRIE; B0 K FHBGE: % SL56 (ELISA)
R IL-1B IL-6. TNF-o & TF. Serpine 1 i, £55R Xt RAIAHLL, BEBIZ /) WAL R IR ZH SR SO 1B T 1 W
N, EEDC fefg k30 b AL U0 S B 953 B s EEDC g (235 BRACEERL/ N AL B0 2 h 38 n i) TL-1B+ IL-6. TNF-a
K Bgr-1. TF. Serpine 1 [J2EFFIE; EEDC fgh W B T AR /N B S 38 in i) IL-18+ IL-6 TNF-o & TF. Serpine 1 [fJ
. 4518 EEDC HA MG STZ 52/l NPDR [1EH , FEHLHI A @] NPDR /) USRI ISR L Hh S8 0 i 28 2 PR 7 IL-1B+
IL-6+ TNF-o LS 5 &t/ A AHOCHE Rl TR Serpine 1 SR ZRIA, Z2f# BRB HIREIR, MR #E:% NPDR FI1EH .

KR BB WEIRE s ARMRE PR R A s R R MR

PESES: R285.5 XHERFRRRS: A XEHRS: 0253 -2670(2016)11 - 1908 - 06

DOI: 10.7501/j.issn.0253-2670.2016.11.016

Study on amelioration of Dendrobium chrysotoxum on STZ-induced
non-proliferative diabetic retinopathy and its engaged mechanism

YU Zeng-yang', SHENG Yu-chen”, ZHOU Ling-yu', LU Bin', JI Li-li'

1. The Shanghai Key Laboratory of Complex Prescription and the Key Laboratory for Standardization of Chinese Medicines,
Ministry of Education, Institute of Chinese Materia Medica, Shanghai University of Traditional Chinese Medicine, Shanghai
201203, China

2. Drug Safety Evaluation and Research Center, Shanghai University of Traditional Chinese Medicine, Shanghai 201203, China

Abstract: Objective To observe the amelioration of ethanol extract from Dendrobium chrysotoxum (EEDC) on non-proliferative
diabetic retinopathy (NPDR) induced by streptozotocin (STZ), and further to investigate its engaged mechanism. Methods NPDR
was induced by STZ injection in C57 mice and then the diabetic mice were orally given EEDC. The retinal blood-retinal barrier (BRB)
breakdown was evaluated using Evans blue leakage assay. The mRNA expression of interleukin (IL)-1f, IL-6, tumor necrosis factor
(TNF) a, early growth response-1 (Egr-1), tissue factor (TF), and Serpine 1 in retinas was detected by real-time PCR. The amount of
IL-1B, IL-6, TNF-0, TF, and Serpine 1 in serum was detected by enzyme-linked immunosorbent assay (ELISA). Results EEDC at
both doses reduced the increased Evans blue leakage in STZ-induced NPDR in mice. Results of Real-Time PCR showed that EEDC
reduced the increased retinal mRNA expression of IL-1f, IL-6, TNFa and Egr-1, TF, Serpine 1 in STZ-induced NPDR in mice. ELISA
results also confirmed that EEDC reduced the increased serum levels of IL-1p, IL-6, TNF-a, TF, and Serpine 1 in STZ-induced NPDR
in mice. Conclusion EEDC could ameliorate the STZ-induced NPDR in mice via inhibiting retinal BRB breakdown by reducing the
expression of pro-inflammatory cytokines including IL-1p, IL-6, TNF-a, and coagulation-fibrinolysis related signals such as TF and
Serpine 1.
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PR TR PR I AR VE R . IR B, AR
DR (KSR RE T A 2 A8 B BRI 0% PR v
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BN WIZERCRET X TE R, 1 i i SRR,
51 R AR LA B AR R 2 i A AR KR (VEGE) 4%
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SHE A 5t Dendrobium chrysotoxum Lindl. J& A1
FRER M, AR AR 41 A TR AR g 44
2y, HAWIER. AR E. WHZH, A
A 25 R E AL ARHBOGRIRIR BT
HEH A BRI RIS AE . WHE B,
IACHE TR B, A R 2% i o A EE A=
K. ZPE BN, IS, AR, MRS,
ARV A BT DU Predl . B
Waom g% ) PUMARTE . o8 AR S A B 5 24 2
P FHT) AR S T o BE IR 7 1 3% (STZ) 55 NPDR
/N BTSSR hE A1 )t LI SR (ethanol extract
from Dendrobium chrysotoxum, EEDC) X} NPDR #5
RN BRB ORI, 1 A AR R 4 2R
1= R R i PN R RN E 1 R0 1 W4 e EP S PR R 8
PRI 3 KPR T RE AL o

1
1.1 74

SREA 2 R I R 2y ) R, i
Hh R 24 K2 v 2RI ST SR ST S AR S D ke
8t Dendrobium chrysotoxum Lindl., EEDC 2% ik
Jrik AN, PR A R SR B AT
AR ) T 3 5 R 0.71%1,0.03%+0.11%
FREGE & EEDC %8, A 0.5% CMC-Na fiff 5%
filt, BCRL 2%

1.2 iRF

STZ (Sigma 2 7)); R FrER=M. £
RHEE. i ASEA (BSA, [E24ERL% R
HREAHED; ASCHEE (Sigma A #]); Trizol 37
(Life Technology %y ); PrimeScript” RT Master
Mix. SYBR® Premix Ex TaqgTM (Takara 237]); H]
F real-time PCR (RT-PCR) #5515 14541 (W H
iFEERR A ) WA 1; ELISA kits #I4 [ RapidBio
(West Hills, CA). HARH H Sigma 2+,
5 RIE TR S8 B RapidBio A F] .

%1 RT-PCR 3|¥IF%!
Table 1 Sequences of primers for RT-PCR

Bk
519 2]l RE/C
pactimn  IE[] 5-TTCGTTGCCGGTCCACACCC-3’ 60
i 5"-GCTTTGCACATGCCGGAGCC-3’
IL-1p IEM 5-AAAAAAGCCTCGTGCTGTCG-3’ 60

i) 9-GTCGTTGCTTGGTTCTCCTTG-3’
IL-6  IFA 5-ACAAAGCCAGAGTCCTTCAGAGAG-3> 62
I 5-TTGGATGGTCTTGGTCCTTAGCC-3’

TNF-o  IE[ 5-CTGAACTTCGGGGTGATCGGT-3’ 62
& 5-TCCTCCACTTGGTGGTTTGCTAC-3’
Eg-l  IEM 5-GGCGATGGTGGAGACGAGTTAT-3’ 58

i) 5-CAAAGTGTTGCCACTGTTGGGT-3’
TF 1E1 5°-ACACAAACCTTGGACAGCCAGTAA-3® 59
i 5-CTTTCCCGTGCTTGAGCCTTT-3’

Serpine 1 1E 5-ACAGCTCATGCCCTCCGCCA-3’ 62
I 5-CACCAGGCGTGTCAGCTCGTC-3’
1.3 {4z

4% M (Johnson 2~ w]); i) il B
(Olympus A #]); [HEFr{C (Gene A F]); Real-Time
PCR 1 (ABI Step-one Plus A #]); TEBH A K
i B0 AL (Eppendorf A )5 —80 ‘CAK Mt vk 4f
(Thermo Fish A ]); 47Kt yE{% (Millipore 2
H): TR (Mettler Toledo 23] #8 A V 4H fitw
A CT 0 Z AR A A,

1.4 K

SPF Zifilt EMEYE CSTBL/GY /N, Mt it 18~22
g, Mg P EREER B SERG AL, Zi AR
5 SCXK (P') 2012-0002, FilgE T Lifgr s 2y K2
LS, REE (2241 °C, W (55£5) %,
12 h JEREIEH, kS KR8 fG B A, 1SR
TAIFE 1 JE S AT o S0 A 4 B E 5ORT Bt P R 2
KLY OB PAL T B34 T
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3L 0.1 mol/L A BRFIFT A IR — M,
FEE IR SFTIFIR — N LA 14 11 LUilRA],
VA pH (H% 4.2, Bk STZ WS, & TUK LAE
o FRELSTZ ¥y KRB CHHE T2zt SERD ip 45
TS 12 h /M, 25705 55 mg/kg. LAY
5d G, SRS RO R, B
BEE =T 16.7 mmol/L #% A A B PRI AR T o B IR
PR RTh /N BN 0 3 41 BRI K EEDC 50.
200 mg/kg 4l. ARIERNE Gp 4 TAHFAF STZ
VIRZEMBD 1E IR, RIS Th 1 AN E&4]
TFUf ig 252, W AR ig 55 1 0.5% CMC-Na,
SN2 30 do ST LR b R WU A5 SR IR o
2.2 MR R R SR IE S RSN

KRG i), SABENLI 6 SN, ip 2% 3L
M (PBS) 10 uL/g, ¥ 2 h G, A0 gEvEd
FERIK (37 °C) LAIHER/N WARYEER hp S R .
SRIG IR ER, T B N B L 2 21,
T B TRAE 55 CEAS T 5 h, BRI
AT File. N 120 uL FFELRE, T 70 C/K
T 18 h AR H A7 SC IR G « AX AR 10 000X g 25200 1 h,
WY 3 60 uL T EEFRAY 620 nm UK G (E, 1CN
PrvfEis, TSR R, TS IE T
T 5 L L 2T s R A LA, BA A0 2
Zip BN E (ng/g).
2.3 RT-PCR #&)/)s 5240 P B 2H 4R 4R L BL [F Rk

RIRGDiJa, S A IR/ RS PR, 183
SNKERIL, 7 EDECIRER . FECR) N BUIRER, JBCE

30' A
284
261 —— 341
mﬁ 241 A
o= ¥ EEDC 50 mgkg '
€ 22 ——EEDC 200 mgkg '
Kk
kkk kkk
204 ok EE T3 AR e
kkk
18
Kk
16 sdeskok sl

td

F DEPC-treated Water H', J-fi# ] WAss FHCH A
PISZH LY (AL RTEAT R 42585, FEARAZUFI
T—80 C). H Trizol k71 #& AL M i 2 27 4
mRNA, & mRNA %# T RNase-free H,O H', 1 pg
i mRNA F#ZIIRA & (TaKaRa) 7yl st 4k
cDNA, RT-PCR ¥ ##% % (TaKaRa) J5¥2,
FI SR IE TR 274 k.

2.4 ELISA 321§

NI T 860X g B50r 10 min, FEHL Fi5R17S
M3E, MEHEgfNz=-6 (IL-6). IL-1B. FiEER
YL o (TNF-0) A AR SOV RF- (Bgr-1)+ 4
BT (TP 2N RS PEIR 1 (Serpine 1)
o Wl 42 HEAR A 5 g VR
25 HUESh

SLEEHE LY + 5 R, KH] SPSS 16.0 A3 T
giit, F One-Way ANOVA it /74T 7 250
3 #£R
31 FHENPMRAKRESMAET K

M 1-A WL, SR/ AR TR I BT
XTREZH, SN TRk R /S B o
FEHAKIZE . WK 1-B AT, S/ i
B =>16.7 mmol/L, HY:FFRE. MLLLE 2 Fqbr
A DUF OB R /N SIE S E . [AIIs), EEDC X Hk
PRI ZIN BRI IR R 5 G 2 5
3.2 IPRUMEFRZRIESRZN

ML 2 T, ABEIRIEH /)N B DR S P S SR W V2 U 1
o AT R (P<<0.001), 15l NPDR A&7i%
S5, EEDC (50, 200 mg/kg) fEusH] L BRACRA
NP AL 2R i S i B (P<<0.001).

351

B sk skokok
seokok EE S
304
T/\ skkk
= 254
:
= 201 —— IR
% —— i
=2 15 —*— EEDC 50 mgkg '
= —&— EEDC 200 mgkg '
10
= E
5

0 10 20 30 40 50 60
td

R4 T P<<0.001
"P <0.001 vs control group
1 FENRERE (A) FPFENIE B) LR (Xx+s5,n=12)
Fig.1 Comparison on body weight (A) and serum glucose level (B) of mice in each group (x+s,n=12)



¢ %% Chinese Traditional and Herbal Drugs 3% 47 % %5 11 # 201656 A « 1911 -

3.3 P NRMMARALEXE R RIZIFIE

] i I3 T, L BB TL-1B. TL-6.

E TNF-o [{ZIE W E W, 45T EEDC 5] LA

=" WHEMACAIENFIL, HR R A B, B

EK%\ 601 ANERAE I Egr-1 A 52 L4 %) i TF. Serpine 1

5 40 T PR Fe Ik 14 SN, i EEDC AEMS MG LR 4

2 2] l &, HE A

N 34 FHNRILE AR XA E F ok T ENE
M Mo SOEET/(mé(l)Sf) ME 4 BT, AL BT IL-1B IL-6+

TNF-o [{8 B8 (P<0.001), EEDC A] DLF#K

xR TTP<<0.001; HRIRA L #P<0.001

I35 IL-1B+ IL-6. TNF-a [f15 (P<<0.001), Hi&
FIEAEH B BALMIE Y TF. Serpine 1 &%
FHhn (P<0.001), EEDC JRAES BEAGILE 1 TF.

Serpine 1 [FJfE (P<<0.001), Him7EfEH B2,

P <0.001 vs control group; “*P < 0.001 vs model group

2 FHENRUMBEFLBEZSREILR (X Ls,n=6)
Fig.2 Comparison on Evans blue leakage assay in retina of

mice in each group (X Ls, n =06)
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2.5 " - T — 5
ZZZEEDC 50 mgkg™ - 1
20 **  E=3EEDC 200 mgkg ' 2.0 . EZZA EEDC 50 mgkg
1 1 E=3 EEDC 200 mgkg '

15 915
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< 1.0 < 1-0_ o
zZ 1 zZ
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g g

0.5] 0.5 |

0.0} 0.0

1IL-1B 1L-6 TNF-a Egr-1 TF Serpine 1

HR AL "P<0.05 TP<0.01 TP<0.001; SHE4ILLE: "P<0.05 *P<001 "P<0.001, FIA
P<0.05 “P<0.01 “P<0.001 vs control group; “P<0.05 *P<0.01 P <0.001 vs model group, same as below
3 EEDC 3/NRMMBRLALKAE (A) FgM/IEI (B) #XBEERIEZHEM (X ts,n=6)
Fig. 3 Effect of EEDC on mRNA expression of related gene of inflammation (A) and coagulation/hemostasis (B) in retinal

tissue of mice (X £s, n=6)
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B 3 : {4 = ko
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100 4 i i i I % o
Nl 7= I%E . B
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4 EEDC /R M;EH IL-1. IL-6. TNF-a. TF #1 Serpine 1 7KFHIEME (X s, n=6)
Fig. 4 Effect of EEDC on levels of IL-1f, IL-6, TNF-0, TF, and Serpine 1 in serum of mice (X %5, n = 6)
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HVERE R, i) EEDC #] LU 5 F4AIK NPDR /)y
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DR Ak Fr 9 v K 7K P FH i 55 BRB il
A5 55 DR I 4 ARG AR A s 2L R i 7
o IL-1B. IL-6. TNF-a [RIAZK 1] %1, NPDR /)
SRRE I 2 ZRRT I i+ TL-1B IL-64 TNF-a [fI4R1E
BIWE B, 10 EEDC YRE W Wt R, JfT
DA - 2715 EEDC (3% NPDR /)i, BRB [
TR LA TIL-1B TL-6. TNF-o S5 RN 1114
K,

Egr-1 215 K52 25RO I —Fi% e sk PR,
Z SR AR A K AR T A RERR
Egr-1 A 2 512 DR Jp5 B RE b 98 M S i 45
LT FE) 52 Bar-1 J S S K40 i DR
FAuFE TF F1 Serpine 1, P& #8255 Az BRI/ 1111
R IEFEAESUR, TF AT MU RESME AN, (58
LS PR BT AR A M, 2 0L R P e e 2 T 3 e TR B
TF %5 TR MR, 380 I35 6 [ 4 00K s I R
1 af /E H s Serpine 1 X FK PAI-1 (plasminogen
activator inhibitor 1), j& tPA (tissue plasminogen
activator) [FJFIHIRIT~, ZE IR LT w11l ok B A
Fs P9 #0255 14 40 M A/ 5 5 11 B At R 1 7 2
(R R, JERGE, DR AT TF. Serpine 1
(f BRI B TR0 ARG 45 5 o, NPDR /b
AL 2L 2 Egr-1. TF. Serpine 1 mRNA ik}
Mi%d TF. Serpine 1 B BT, 44T EEDC
TG RERRAR I RIA . 277 EEDC 43 NPDR [f]
YEH T RES AN Egr-1. TF. Serpine 1 KIAKT
[k,

zi b, AWF5E R EEDC %f STZ %5 5] NPDR
NERAEM I BRB i B 2 I GEE R E—28
WS HALHI R B, EEDC il &Ik NPDR &L FEH 4
PERIF IL-18+ TL-6+ TNF-o, K-, ifij FLI&S ] DL A
Egr-1 LR Ry (e i/ - i AHOGKE R TF
Serpine 1 JERIFRIE, MR BRB (17
N, RAEILHE NPDR 3G
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