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[ Abstract] Objective To explore the mechanism of Dendrobium nobium polysaccharide on myocardial
injury in diabetic rats by regulating the fatty acid B oxidation signaling pathway of cardiomyocytes from Plin5.
Methods A total of 72 male SD rats of a clean grade were divided into a control group (7 = 10) and a modeling
group (1 = 62). The control group was fed regular diet, while the modeling group was given a high—fat, high—sugar
diet for two months, along with a single STZ injection to establish a diabetic myocardial injury animal model. After
successfully creating the model, the modeling group of SD rats was further divided into five subgroups: the model
group, the isosorbide mononitrate tablet group, the low—dose Dendrobium nobium polysaccharide group, the
medium—dose group, and the high—dose group (n = 10). After 4 weeks of drug treatment, rats were euthanized,
and their hearts were collected to detect the myocardial hemopathology (using HE and Masson staining), lipid levels
(TG, TC, HDL-C and LDL-C), inflammatory factors (IL-1a, I-1 B, IL-6 and TNF- « ) and antioxidant
indexes (SOD, GSH, MDA and ROS). Blood samples were taken to assess cardiac function, insulin and blood
sugar levels, and Western blot was used to detect the expression characteristics of Plin5, SCD1, CPT1A, ACOXI1
and PPAR a proteins. Results  Histopathology with HE and Masson staining showed that in the normal group, the
myocardial fibers of rats were neatly arranged, whereas in the model group, there was fibrous rupture. Compared to
the model group, different degrees of improvement were seen in all treatment groups with Dendrobium
polysaccharides. Blood sugar and insulin resistance index increased in the model group compared to the normal group
(P<0.05), with insulin levels decreasing (P < 0.05). Compared to the model group, the three groups treated with
Dendrobium polysaccharides showed reduced blood sugar and insulin resistance index (P < 0.05). In the low—dose,
mid—dose, and isosorbide dinitrate tablet groups, insulin levels did not increase (P>0.05), while the high—dose
Dendrobium polysaccharides group exhibited an increase in insulin content ( P < 0.05). Compared to the normal
group, TG, TC and LDL-C in the model group were remarkably increased ( P < 0.05), while HDL-C was
remarkably decreased (P < 0.05). Compared to the model group, TG, TC and LDL-C in the three Dendrobium
polysaccharide groups and the positive drug group were remarkably decreased ( P < 0.05), while HDL-C was
remarkably increased (P < 0.05). Compared to the normal group, AST, CK, CK-MB, LDH, a-HBDH and CTnl
in the model group were remarkably increased (P < 0.05). Compared to the model group, the above 6 indexes in the
3 Dendrobium polysaccharide treatment groups and positive drug group were remarkably decreased ( P < 0.05) .
Compared to the normal group, IL-1a, IL-1B, IL-6 and TNF-a in the the model group were remarkably
increased ( P < 0.05), and they were remarkably decreased in the three Dendrobium polysaccharide treatment
groups and the positive drug group compared to the model group (P < 0.05); compared to normal group, SOD and
GSH in model group were remarkably decreased (P < 0.05), MDA and ROS were remarkably increased (P < 0.05),
compared to the model group, SOD and GSH in the three treatment groups and the positive drug group were
increased (P < 0.05), while MDA and ROS were decreased (P < 0.05). Compared to normal group, Plin5 and
SCD1 in model group were increased ( P < 0.05), and protein expressions of PPAR « , CPTI1 and ACOX1 were
decreased (P < 0.05). Compared to model group, Plin5 and SCD1 were remarkably increased (P < 0.05). Compared
to the model group, Plin5 and SCD1 were remarkably decreased in all treatment groups and positive drug groups (P
< 0.05), while PPARa, CPT1 and ACOX1 were remarkably increased (P < 0.05). Conclusion Dendrobium
nobium polysaccharide can regulate fatty acid B oxidation through Plin5, thereby reducing myocardial lipid content,
inflammation, and oxidative stress, protecting diabetic myocardial injury in rats, and improving heart function.

[ Key words] Dendrobium nobile polysaccharide; Plin5; Fattyacid B oxidation; Diabetic myocardial injury
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A020-2-2) . a—F2 T iR i & i (a-HBDH) i 7] £
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TACCPTIA) ik | 3o A0 W Bl AR 1o SE S g A AL
fiti 1TCACOXD)FrA | i 48 Ak Py i A 38 5 00 3 07 =2
& o (PPAR o ) BUAARF#ERR H v i 2 i (GAPDH)
YUK T 32 [ESanta A F (B85350« se-515875,
sc=20514. sc-98499 . sc-398394 Fl sc-47724) ;
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HBDH J CTNI 5%, [REFO JE 2H 20 B 27 4G )
H—E MR E

R, R BEENL N 5 4L, 4390k
B PR 9 2H (Type 2 diabetes, T2D), 480 f fift £ b
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Fig. 1 HE staining of rat liver after treatment with Dendrobium nobile Polysaccharide(*400)



12 B BE B K222 4

%45 &

20 um

2 &AM SR REKXRIFE Masson &R (x400)

Fig.2 Masson staining of rat liver after treatment with Dendrobium nobile Polysaccharide (x400)
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TRV, LA R hRlaEdm
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24 KROEERSENTHES
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EBUA R0 3 MR AL RYEZ 4l TG, TC
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m(P<0.05), MHETHMEZY, S8A/MZH3
AL TG, TC 1 LDL-C #— R (P < 0.05),
HDL-C Wi —2E T (P<0.05), W4 2,
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1 BSAXRMBE.FERIURBERRKMIEHLILE
(X£s)
Tab.1 Comparison of blood glucose, insulin and insulin

resistance index of rats in each group (X5 )

2151 MAEU/L) B EALL) el EAbiia s
IEWH 5524080 18.65+2.42  435+0.23
BRI 2176 £4.52°  12.65+4.50°  12.13+0.95"
FHPEZH2H 2130+4.35  1325+243  13.06+0.84
IR 18.34+3.86" 13.48+3.04  11.05+0.78"
PRI 17.40 £4.17" 1378 £2.79  10.86 £ 0.63"
EREA 16.62+£3.40" 1432+235% 9.56+0.56"

F 61.1324 8.9705 340.7878

P 0.002 0.0012 0.00%

HIEHAMEL, "P < 0.05; SHEERILIH L, *P < 0.05; S5FH
P2 AR L, P < 0.05; 2P < 0.05,

25 DINEEMTHES

KA CIRee bR A, A TIER 4, fA
4 AST., CK. CK-MB, LDH. a-HBDH /& CTnl
BIB I 5 (P<0.05), MHETRIRIZ, &80
ZHE 3N IRIT AR Y 2 1k 6 A 488 4
WREMR(P<0.05), METHELY), &8 Ak
B3 A5E41 AST, CK. LDH., a-HBDH L4 CTnl
W AR (P < 0.05), 48U 2 BRG] & 41 Fn
F 20 CK-MB = T 2541 (P < 0.05), &5
w2 CK-MB A FHPE 25 41N A 22 5% (P> 0.05),
3% 3,
2.6 KEEFARELIBROTIFS

FHFEAR R T L, MR TIERA,
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x2 FAXROCAMARPMASHEXIERLE [(X+5 ), mmol/L]

Tab.2 Comparison of blood lipid related indexes in myocardial tissue of rats in each group [(X*s), mmol/L]

EERHIE =7 7 DALTG DALTC LMJIHDL-C LALLDL-C
EEA 0.44 + 0.06 2.56+0.28 1.58 +£0.22 0.72 = 0.09
ALY 1.28+0.12° 4.45+0.76" 0.91 £0.20" 2.08 +0.23"
PRG54 1.07 £ 0.10* 4.10 £ 0.56" 1.04 +£0.21*% 1.85 + 0.30*
7 2 0.84 £0.14" 3.28 +0.32% 1.23 +0.28* 1.40 + 032"
ek el 0.79 £0.14* 3.19 +0.34* 1.30 £ 0.23% 1.36 + 0.29*
[oplhre:| 0.76 £ 0.16*" 3.13+0.30% 1.34+0.19" 1.28 +0.26"
F 204.7500 31.2820 28.5811 105.278 1
P 0.00% 0.00% 0.002 0.002
I SIEWAHMEL, P < 0.05; SHERIZ ML, P < 0.05; 5FHMEZ5 4 L, "P < 0.05; 2P < 0.05,
* 3 SHEKRROABIZHERIEE (L)
Tab.3 Comparison of myocardial zymogram indexes of rats in each group(X=+s)
ZH BIHERR AST(U/L) CK(U/L) CK-MB(U/L) LDH(U/L) a-HBDH(U/L) CTnl(ng/L)
IEHH 68.54 +7.74 22.50 +3.38 18.46 £2.36 80.25 + 10.24 150.23 +7.71 55.32+7.89
ALY 169.67 +35.62°  50.35+10.23*  44.32+9.87" 168.35+£20.25°  330.65+47.65°  128.68+20.21"
FHMEZG 20 120.24 +28.32*  30.26  6.89" 27.40 + 6.25 110.54 +15.45%  230.34+£40.24" 7634+ 15.14*
R 146.52 £28.54" 4537+ 8.92" 38.65+5.79"  14432+17.65"  286.54+4236"  106.34 £ 16.72"
PRIEA 13554 +26.65% 40.35+8.05" 33.48+6.82"  136.48+16.36"  270.35+35.14"  90.24 + 19.23"
Al 133.54+£25.65% 3828+ 7.78" 29.79 + 4.89* 13036 £ 13.26*  265.25+38.14*  85.32+ 17.30"
F 36.0055 37.8922 36.4293 79.7554 62.0769 61.1717
P 0.004 0.002 0.002 0.002 0.004 0.004

0 SIE®E AL, "P < 0.05; SHBIAALL, *P < 0.05; 5 HEZGAAR L, "P < 0.05; 2P < 0.05,

R OPHE P IL-1a . IL-18 . IL-6 Fil TNF-
o B TR (P<0.05), FHE TR 4 8UA i
203 MIRIT MM A, bk 4 R ER
THEFRI I BRI (P < 0.05), M TBHIEZ M4 ,
SEAMZER. b mAlEA IL-1a Fl IL-1b
H— PRI (P<0.05), £80A G252l f
T4 TL-6 F1 TNF— o A4 T FHAE 25 9 20 o gk
— K (P<0.05), W4,

T IEH 40, BAIZH SOD F GSH B i [
(P <0.05), MDA #1 ROS B] & I & (P < 0.05);
MR TR, S&8CHBEZ2NE 3 AR LM BE %
2594 SOD J GSH ¥ i F+ 5 (P < 0.05), MDA
FROS B B R K (P < 0.05); ULAMHEE T FHM: 245
Yrdl, &8k 22 8 3R AL A R 4L SoD
K GSH #k— T+ (P < 0.05), MDA #l ROS ik —
AR (P<0.05), WS,

T4 FAKRBRERFLE [(X£s5), ng/L]

Tab.4 Comparison of inflammatory factors of rats in each group[(X=+s ), ng/L]

2 /A8 LAUL-1a LWUL-1b LLIL-6 L>LTNF-a
IEHA 0.08 +0.01 0.14 +0.02 0.46 + 0.08 1.45+0.12
RAIZH 0.32 +0.08" 0.38 +0.08" 1.21£0.25" 4.65+0.32°
FHPEZG 4 0.27 +0.12* 0.29 + 0.03" 0.84 + 0.07* 3.23 +0.43"
=2 0.24 +0.03* 0.25 +0.04" 0.86 + 0.15 3.30 +0.35
SabnlRied: | 0.20 + 0.04*" 0.21 £0.03* 0.74 £0.12* 2.65+0.30*
e 2H 0.16 + 0.02*" 0.17 £0.02*" 0.64 £0.10* 2.18 £0.32*
FfH 23.0144 57.2727 57.1680 255.6314
PfH 0.002 0.002 0.002 0.002

S5IEw A, "P < 0.05; SHFI4IM L, *P < 0.05; 5 BAPEZ5W4HAH L, "P < 0.05; 2P < 0.05.
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Tab.5 Comparison of oxidative stress indexes in myocardial tissues of rats in each group [(¥=+s), ng/L]

A5 Ha R L IIMDA (nmol/L) LALSOD(U/mL) LIROS (%) L LGSH(ug/L)
1IEHH 5.50 +0.52 880.56 + 28.89 30.56 + 5.08 654.23 +29.37
FEARIZH 10.45 +0.76 290.42 + 120.32° 88.92 +9.02" 230.54 + 30.50"
PR 2540 7.68 +0.57* 470.72 + 98.35" 54.26 +7.08* 326.56 + 37.92"
I 2 7.79 £ 0.62" 465.57 + 67.56* 56.62 + 8.84" 330.46 + 44.45*
R 2 6.92 £ 0.56"" 592.34 + 80.24% 44.09 + 7.92% 396.78 + 40.42%
A 6.22 £ 0.58" 763.68 £ 99.41* 38.09 +9.03* 440.24 £ 38.45"
F 157.4209 109.8176 1643076 4582505

P 0.002 0.00% 0.00% 0.002

W SIEFAMLEL, *P<0.05; S, *P < 0.05; SHAMEZYILIAHLL, “P < 0.05; 2P < 0.05,

27 EERENES

SHEARBGE RN, SIEWAMLL, #
20 K LG ILZH 2 b Plins F1 SCD1 Y 0 & 7} &
(P<0.05), PPARa . CPT1 LK ACOX1 %5
PR B IEIR(P<0.05), MSHEMAML, 4
BUAT figh 22 B8 45 A5 36 97 4 A BH M 25 9 41 PlinS Al
SCD1 ¥ 8 i B A% (P < 0.05), i PPAR« . CPTI1
DL S ACOXT BT i FH 5 (P < 0.05), 5 HPEZGY)
AL, BCA B2 7 A R
20 Plin5 #k— &K (P < 0.05), PPAR « Fll CPTI1
H—THE (P<0.05), &8CA B4 m
FfliE 4 ACOX1 #— 2T (P<0.05), SCD1
WL (P<0.05), UL 3 f 6.

3 itig

3.1 R OCAIRGEE R RHER

UTAF R B AT N5 R A, Bl AR
TR R AR E BT R, O EHE N R Y
— KRB , MR L ESE R AR R T, o

A B C D E F
Pins B 0 @B B & 44kDa

PPARO {h s g g Sl g9 52 kDa
cT BB EEwS
ACOXI B & BB ™ Dy

SCD] %= 8 & e &= == 331D
GAPDH ™% #m sw o am @ 32 kDa
B3 KROMALS Plins RENSHIERE p EALHE
XEARIEE
Fig.3 Expressionof Plin5 and its mediated protein related
to fatty acid beta oxidation in myocardial tissue of

rats

A. B, C. D, E. FAMHIER A, BRI . AR5 |
GBI REIRN R S BUA 2 R RS
fivH 22 e R 2

e IUWE A I A7 7 3 BP0 JH B 25 88 B P e A2
W OG T Y F O S HOTT R . AR RO R
BRI O, FERFSE D, B ARy 2
PR BRI 2 H+— M STZ 5 S i
MNP, S RIS, AR SRR +STZ 5
S B TR AR 2 LA e A A 1

F6 KELIMALRS Plins RENSHIENRE p SUBXEANEXREE ((x+s ), HEEZER/GAPDH]

Tab. 6 Relative expression of Plin5 and its related proteins mediated fatty acid Beta oxidation in rat myocardial

tissue[(X¥+s), Corresponding protein /GAPDH]

2 A/FE R Plin5 PPAR« CPTI ACOX1 SCD1
IERH 0.26 + 0.04 1.15+0.08 1.32 £0.06 0.62 + 0.04 0.54 +0.07
AL 1.07+0.12° 0.56 + 0.05" 0.32+0.07" 0.19 +0.03" 1.52+0.10°
PRG54 0.85 + 0.08* 0.76 £ 0.06" 0.40 + 0.06* 0.24 + 0.04* 1.28 + 0.08*
(Silh:) 0.72 £0.08* 0.85 + 8.92* 0.56 £ 0.08*" 0.25 + 0.03* 1.25 + 0.09*
i ab s il 0.57 £ 0.06*" 1.14 £ 8.05* 0.58 + 0.06*" 0.48 + 0.05*" 1.05 £-0.10*"
gl 0.45 + 0.05*" 1.38£0.78" 1.08 £0.07* 0.58 + 0.06*" 1.06 £0.12#
F 70.4866 64.8240 229.6860 121.3902 110.2535

P 0.002 0.002 0.002 0.002 0.004

S5IE# 4 R, *P < 0.05; SHFIIM L, *P < 0.05; 5 BAPEZ5W4iAH L, “P < 0.05; 2P < 0.05.
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AR, AR TER BRI, STZ S0 F 2
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T STZ W hy, BENR{AE K (streptozotocin, STZ)
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W L5 e W A ), A A O U A B AL A
— 2 )0 L B 2 45 4 RO LR () 2l A%, AT )
FE TR
32 &HARSEAMNERKE

AT R 259 a2, 2y
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PR B, VR BIBNAERT I TAE R R 8, &8
A R 2 B BA BRI, SRR PR )
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Wrd, FRo- AN B, T B R 2 )R]
DI iX — %, X Wik—DuEse 748
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AT AFERMIFFE e B DR RE A8 15 72 O LA o 28
R, RS R LA 47, 3X AT RE WA R
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WA R LI, M TR, | SO R
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