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Abstract

¢ AIM . To investigate the protective effects of Dendrobium
officinale polysaccharide (DOP) on high glucose-induced
apoptosis in retinal capillary pericytes and its potential
mechanism involving mitochondrial function.

e METHODS: Retinal capillary pericytes were allocated
into five groups: normal control ( NC), high glucose
(HG), and three DOP treatment groups (low, DOP-L;
medium, DOP-M; high, DOP-H). Pericyte ultrastructure
was analyzed using transmission electron microscopy
(TEM). Apoptotic rate was quantified via Annexin V-FITC
staining. Mitochondrial transmembrane potential was
assessed using the JC-1 probe. Quantitative real -time
polymerase chain reaction (qRT-PCR) and Western blot
were employed to measure levels of
cytochrome C (Cyt C), B-cell lymphoma 2 (Bcl-2),
Bcl-2 - associated X protein ( Bax), Caspase - 9, and
Caspase-3, respectively.

e RESULTS: Compared to the NC group, pericytes
exposed to HG exhibited significant
damage, elevated apoptotic rate, increased mRNA and
protein expression of Cyt C, Bax, Caspase - 9, and
Caspase-3(all P<0.01), alongside a marked reduction in
mitochondrial transmembrane potential and expression of
Bcl-2 mRNA and protein (all P<0.01). In contrast, DOP
treatment groups ( DOP- M, DOP - H) dose - dependently
ameliorated mitochondrial damage, reduced apoptotic
rate, downregulated Cyt C, Bax, Caspase - 9, and
Caspase - 3 expression, enhanced
transmembrane potential, and upregulated Bcl - 2
expression relative to the HG group (all P<0.05).

e CONCLUSION: DOP attenuates high glucose - induced
apoptosis and mitochondrial injury in retinal capillary
pericytes. The underlying mechanism may involve the
restoration of mitochondrial transmembrane potential.

e KEYWORDS: Dendrobium officinale polysaccharide;
high glucose; retinal capillary pericytes; apoptosis
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R BRAS FIHR AL R B A0 i 5 R A s e B R A h O
FEME R BT FRAA TR AR
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(Caspase) =3 B #WREL 40998 -2 ( Bel-2) \Bel-2 #H& X &
1 (Bax) ,Caspase—9 ,GAPDH Hi{&k (RN =B AP H AR A
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10380-1,60004—1-1g) ; & BL51 Y551 ( LI A9 T
FREH ARG PR 7] ) ; M ECL fb2% & Y6k 7] BCA M1 E
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(DOP-H) 41, IEH 4L % 5.5 mmol/L 7 25 /4 I b
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K, 1% TR I 15, T R Sl PR g | T — PN R 8 7K, A 4 AR
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T S R L ] 440 L B A S A AR AR TR IR SR
1.2.3 AnnexinV-FITC # il F 4R B -  UEE45 418
SR, FH e 2R T AT S R B B0 N, 1 000 g B0
5 minfF 75 B W, W A B TR AR S A R R AR AR
AnnexinV-FITC &7 & 158 , | AnnexinV-FITC A4k A
Bty (@ 15 min, 1 FACSCalibur 3 2 40 i 4SS I 48 ifd
T, WS ER 3K, T,
1.2.4 JC-1 ERM AR A ERBARIE IELSLH N
i - BT R, DA JC - 1 Y 8 T 0% FR A e
B,V 20 A B SRS 0 20 A {4 f5s B o (37 2 3k,
TR B R Ry 21 8 5 ) (1R H A0 ) 5 & 5 e (T T4l
JHL) 4 HEAE
1.2.5 qRT-PCR #MA T H X EHFRIEKE i/
Trizol IEFEHUAN AL RNA , T 159 RNA 51758 5% B Ak 52
FE ., BEIGHEAT 5 5% PCR PTG IO, VAR R R 2 %
Cham(Q) SYBR gPCR Master Mix( 10 pL), I FiiF514 (4%
0.5 wL) .¢cDNA (1 pL) , %1 RNase—Free Water & 20 pl,
KN 2544::95 °C 30 5,95 °C 10 5,60 °C 30 s, 3L 40 PMEF,
GAPDH YE N2 27 I3 b Cyt C.Bcl-2 Bax,Caspase—9 .
Caspase—3 ) mRNA RiLACE, 51YFFI L3R 1,

%1 qRT-PCR 3|47

R 5173 (5°-37)
Cyt C F:AGTCTGATCCTTTGTGGTGTTG

R:TGTTCTTGTTGGCATCTGTGTAA
F:GGATGACTTCTCTCGTCGCT
R:GACATCTCCCTGTTFGGACGCT
Bax F:CAGGATCGAGCAGAGAGGATG

R:CAATTCGCCTGAGACACTCG

Bel-2

Caspase—9 F:CAAGAAGAGCGGTTCCTGGT
R:CAGAAACAGCATTGGCGACC
Caspase—3 F:GAGACAGACAGTGGAACTGACGATG
R:GGCGGCAAAGTGACTGGATGA
GAPDH F:ACGGCAAGTTCAACGGCACAG

R:GAAGACGCCAGTAGACTCCACGAC
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1.2.6 Western blot # A THXEBRIEKFE WEH
JEIF I PBS 1§18 3 UK, A4 1 mL 7% PMSF fJ RIPA 2L/
W, BUE (5 JEAT BCA R MR I IR 7 % S
SDS-PAGE loading buffer 58 F Bt A TIRITIR 2], 4% 30 V
10 min,80 V 30 min, 120 V 50 min #F47HLIK , EL 5 m‘PI‘Jr?EE
RGPS RTR . BB IS BEATHE R, e JE ) o TBST k3
W, UL 5% B RE R LA, — il 4 Cd . R EHUG
TBST #E¥E 3 Y, A HRP ARiCH) — 41, I E 2 h, K
NSO G A LR C AR, 554 H AR i Rk
0L, B A AR Rk i A 02 H & B R EE(E/
WS IKBEEE ., —PT —PiF B LB K ; Cystatin C Polyclonal
antibody ( 1:3000) ; Caspase—3/P17/P19 Polyclonal antibody
(1:1000); Bel =2 Polyclonal antibody ( 1 : 1000 ) ; Bax
Monoclonal antibody ( 1: 10000 ) ; Caspase —9/P35 Polyclonal
antibody (1 :500) ; HRP - conjugated Goat Anti —Mouse IgG
(H+L) (1:5000) ,
Gt o G SPSS 26.0 43 B i | %L
i LIS E bR (X £s) R, 24 ] LU BCR T3 R &R 07
ZorHT, E— LW FL AT SNK—¢ K256, P<0.05 255
BAgi R,
#R
2.1 DOP W& AMMBMEMMIFI  BE T nl WIEHR

2 240 LA RS S0 A R T R 2 M LR A R G £
SEEURLR I 210 A0, Rl WA AT, M P 2ok AR = B 5l AL
LARRIGZERE , BTN O IAR =5 W A /D D0 5 = b 4
4t 6L 240 B R A X 2 5 43 M RSER 0, A A R [ 4, e
JTHR A SR SRR 25 g ASOR | [ 45 , IS RO , e T
PG, T e 3R 5 26 i Bl + A [R] Ve B DOP Ak 3 S 4% 4 240
i BB A0 T, A DL S 0T, T LA, G € R 0 AT AR
5y, A WL B S 0 R SR A 5 A8 AH X 57 R, T DL Sk A
W LR AR N R =E s Hodh DOP-H 21 78 fe M A &, WL
E1,

22 DOP MEHMMBA T RWEM SIEFHMIL, &
W2 240 M O T % G N (P<0.01) 5 5 BB A AR L
DOP-L 20 .DOP-M #H . DOP-H ZH 4 Jid i T~ 2% 34 i 2 ¢
%, 25 FH53 %5 X (¥ P<0.01), H DOP-H 4 41 fl
JHT-% A% T DOP-L 4 (P<0.01) Fl DOP-M 4 ( P<
0.05), L3k 2, 2,

2.3 DOP M &AMML N A BERMTHHNEm SiE
B L, R A AN i 2k A B R R B R AR (P <
0.01) ; 5EWEAAH L, DOP-M 20 . DOP—H 4 J& 4 Jifd 26 i
A IS EL A7 S 1 N (44 P<0.01) , H. DOP-H ZH £ ik s
JIEE L 37 15 T DOP-L 2H 1 DOP-M 4 (%) P<0.01) , W.5% 3,
3,

DOP-H#

DOP-L#4

*40.024 168 40.20

*40.82 2.36

Propidium lodide-A

103 1U4

102
Annexin V-FITC

Annexin V-FITC

>
! 107 103 104

Annexin V-FITC
GRS

9
10° 103 104 105

DOP-H#

144

DOP-M41
10°10.12 185 10°30.32
f'HO" f‘,m“
1] 3 h= E
3 3
gwaj E1
2 3
= ) T
21071 al
e b [3
oo o
10 f 3 1
95.9: 2.10
10 ; ror - 1
100 101 10”7 103 104 105 10 101
Annexin V-FITC
B2 &BAMBRBETEILL "P<0.01 vs IEH ;" P<0.

103 1('.'4

10°
Annexin V-FITC

01 vs EPBE4 ;'P<0.01 vs DOP-L 4 ;5P<0.05 vs DOP-M 4 ,

755



ERIRRIZAE 2026 FE58 2608 F5H
B335 : 029- 82245172 85205906

https: //www.ijo.cn
BB 31555 :ij0.2000@ 163.com

®2 RAWMBATELLR (n=3,3%5,%)

R3 BAKPMEEEBAMRIE (n=3,X%5,mV)

24 531 T 21 51 SR TREN AN
EH4 3.42+0.41 IEHH 4.48+0.59
A 5.54+0.68" oy 2.71+0.34"
DOP-L #H 4.46+0.12"" DOP-L 41 3.22+0.05"
DOP-M 41 3.9420.06" DOP-M £ 3.76+0.09"
DOP-H 4 3.30+0.09""# DOP-H 4] 4.62+0.07"""
F 18.521 F 20.628

P <0.001 P <0.001

1:"P<0.01 vs IEH4H ; P<0.01 vs =4Hi4H ;' P<0.01 vs DOP-L 4 ;
£P<0.05 vs DOP-M 4,

" P<0.01 vs IEH 4 ;" P<0.01 vs =#i4H ;' P<0.01 vs DOP-L 41 ;
"P<0.01 »s DOP-M 41,

1L e b 4L DOP-L4]
1©°30.012 468 130,024 2.74 10°30.048 3.18
O 103 (8] 0w
= = =
1 w 1
=0 > =10’
=4 c =
GE, 104 g g 10° 4
< < <
1U‘ 3 101 |
3.23 92.1 91.3 15.12 £ 91.7
W oo © y | T il § T  § ‘OD A | l"‘ o | L L §
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48 7 [* =3 VA E=RYANG T
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B3 KALZHEKBEEMTRE "P<0.01 vs IEFH; P<0.01 vs Ellig] ;' P<0.01 vs DOP-1 41 ;" P<0.01 vs DOP-M 41 ,

2.4 qRT -PCR #& il % ¢ /& 40 B2 8 1= 48 < B F mRNA
Rk HIEWA AL, & WA A 4 Cyt €L Bax,
Caspase—9 ,Caspase—3 mRNA 235 I} # 34 /I, Bel-2 mRNA
Tk E AT (X P<0.01) ; 5@ W4 M1 e, DOP-L 41
Cyt CCaspase—9 Caspase—3 ) mRNA ik B3 T % (3
P<0.01) ,DOP-M4{ . DOP -H %4 Cyt C,Bax, Caspase—9,
Caspase—3 mRNA i'%iiﬁ%ﬁ%ff&,Bcl—Z mRNA ik B E T+
F (¥ P<0.01), [EE, DOP-H 4HXf Cyt C Bel-2 Bax,
Caspase—9 5 Caspase—3 FRIKMIK Z X T DOP-L 4,
%} Bel-2 ,Caspase—9 RIRPRZ R T DOP-M 4, 22
FEAGIFE L (B P<0.01) WK 4,15 4,

2.5 Western blot # Il &AM MFA T HXEQHENRIEE
H5I1E % 4 A I, = i Cyt C. Bax, Caspase — 9,
Caspase— 32K [12615 W & W, Bel -2 2 1 %35 B FEAK
(¥ P<0.01) ; 5 BEZH A L, DOP-L 41 Cyt C,Caspase—3
HEHFILEERFMR (Y P<0.05) ,DOP-M 24 .DOP-H ZH 41
i Cyt C.Bax,Caspase—9  Caspase—3 EH %ﬁﬁ%ﬁ%1&,
Bel-2 & 14635 2 & i (35 P<0.05) , [F]#} DOP-H 41

756

Cyt C.Caspase—9 & HMKT DOP-L 4 (¥ P<0.05), L
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x4 FRARAMRATHEXET mRNA Ri& (X%S,n=3)

45 Cyt C Bel-2 Bax Caspase—9 Caspase—3
IEHAH 1.08+0.13 1.00+0.00 1.00+0.00 1.00+0.00 1.00+0.00
=yl 4.38+0.48" 0.35£0.12" 3.52+0.77" 4.35+0.33" 4.37+0.57"
DOP-L #H 1.91+0.06"" 0.46+0.12" 2.59+0.77" 3.44+0.34" 3.12£0.47"¢
DOP-M 4 1.58+0.14¢ 0.62+0.03""* 1.81+0.47" 2.52+0.43"4f 1.99+0.32"4f
DOP-H 4 1.24+0.10"" 0.83+0.07""" 1.32+0.08"° 1.57+0.38""" 1.38+0.08""

F 99.248 31.484 10.870 50.462 43.907

P <0.001 <0.001 0.0012 <0.001 <0.001

1 .P<0.05,"P<0.01 vs IEH 4 ;" P<0.01 vs EBE4 ;°P<0.05,"'P<0.01 vs DOP-L 41 ;"P<0.01 vs DOP-M 4,

6= CytC Bcl-2 5 Bax 5- bCaspase-9 o Caspase-3
1.5 b .
% !J g 4- a 4- b,d a
Z4 ® 1.0 - P z 3 bd.f P
z g z =z Z
< < < < 2 dfh <
z 2 = z z z
14 - ['4 ['4 o
= 14 1-
E £ E £ £
0 0 0
a & oF & # & o & R
X 5 > R
& (» q” “oq“ &% boq o“oq*‘ &% {» Lol e &t Q‘OQ &
L < S &L L <

4 qRT—PCR hﬂl%éﬂzﬂwﬁ,ﬁ]t*ﬁa@lﬂ% mRNA & i%x “P<0.05,‘)P<0.01 s Eﬁzﬂ; P<0.01 vs =HH4H ;¢ P<0.05,fP<o.01 vs
DOP-L #4;"P<0.01 vs DOP-M 4,

*5 SHAMMMBATHXEAEMNTRZEE (X£s,n=3)

25 Cyt C Bel-2 Bax Caspase—9 Caspase—3
IEHA 0.10+0.02 0.62+0.14 0.26+0.10 0.17+0.03 0.15+0.05

Pty i 0.34+0.07" 0.23+0.09" 0.67+0.17" 0.51+0.12" 0.59+0.22"
DOP-L 1 0.22+0.03"* 0.35+0.06" 0.52+0.13" 0.41+0.08" 0.37+0.10™°
DOP-M 4 0.17+0.03"* 0.41+0.06™° 0.43+0.14° 0.29+0.05" 0.260.05"
DOP-H 41 0.12+0.02"° 0.50+0.06" 0.33+0.09" 0.21+0.06"" 0.22+0.06"

F 19.898 8.479 5.018 10.739 6.591

P <0.001 0.003 0.018 0.0012 0.0073

1 .*P<0.05,"P<0.01 vs IEH 4 ;°P<0.05,"P<0.01 vs B4 ;°P<0.05,"P<0.01 vs DOP-L 41

11 i 4L i+ bl 2H DOP-L%41 DOP-MZL DOP-H#L
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Bax s WD SN A —

Caspase-9 m ~

o S W

016 CytC 1.0+ Bcl-2 1.0+ Bax 08~ Caspase-9 104 Caspase-3
b

I 0.4+ b Ui 0.8+ i 0.8 " o U 0.8+
X ® B H X
® 0.3 #® 0.6- ® 0.6+ s ® 0.6+
=z =S =4 = 0.4 = ac
F 0.2 Z 04 Z 0.4 2 Z 0.4 p
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B 0.1+ L # 0.2 e # 0.2

0.0- 0.0- 0.0- 0.0-

&&&&&

st et ot

Q **\&. ‘\&
Ooooo

’&Q‘ Q'
oo

Q
5 Western blot ¥l & AMATHXELHENTRIEE “P<O.05,'JP<O.01 vs IEH4H ;°P<0.05,"P<0.01 vs %ﬁzﬂ;eko.os,fk
0.01 vs DOP-L 4,

AR RN
5 & R 9
L L
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AVE Y R AR 5 T A HE B A AL,
H B> DOP FEHT R (P2 AL B 4% 75 i 2 A
HEAEHN BEAEAESE B, DOP 768 K 9k 1 & E fip
PR B 5 v i) LR 4 U TS 3 1 50 30E , DOP 5 2ok [ il % ik
B R ST A AL R 30 17 2 #E OB /R FE T 9 ELAR 0 2ok
AR WA A S 0 R A R (AR OG T
DOP 7 490 P00 R ke i 717 988 3o 452 780 v 3R B0 1 A 00400 1 e 4/
SRS T RCG =5 40 i 0 T, sl 4% JHC 40 i 463 405 1
S BT ST TS 5 A DOP Al fEAE RS TR IR
i IEAAER DR HORIREIER],

Jii) 240 2 A I R 1) A Ry TR A T S
Az BSCGRIASE MR DGR T, JC AR R0 I v 40
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