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Gypenoside regulates long non-coding RNA TUG1/miR-26a by interfering with

mitochondrial apoptosis on hepatic lipid deposition of ApoE”"AS mice
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Abstract : To explore the mechanism of gypenoside preventing and treating AS by affecting long non-coding RNA TUG1/miR-
26a to interfere with mitochondrial apoptosis, thereby improving liver lipid deposition in ApoE””AS mice. In this experiment,
10 C57BL/6] mice were used as the normal control group,and 20 healthy ApoE” mice fed with high-fat diet for 12 weeks
were randomly divided into model group and gypenoside group, given intragastrically for 4 weeks. Lipid deposition in mouse
liver was observed by HE staining, blood lipid level was detected by automatic biochemical analyzer,and mRNA expression of
long non-coding TUG1 ,miRNA-26a,Bcl2 ,Bax, Cytc, cleaved caspase-3, cleaved caspase-9 and cleaved PARP were detected
by real-time q-PCR,and protein expression of Bel2, Bax, Cytc, cleaved caspase-9 and cleaved PARP were detected by Wes
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automatic Western blotting quantitative analysis system. The results showed that the blood lipid level of ApoE”" mice in the
model group was disordered, liver cell volume increased ,and fat vacuoles were obvious. The expression of Lnc-TUGI in mouse
liver was significantly increased, and miRNA-26a was significantly decreased (P < 0. 01) ; Bax, Cylc, cleaved caspase-3,
cleaved PARP mRNA and protein expression significantly increased, Bcl2 mRNA and protein expression significantly de-
creased (P <0.01 or P <0.05) ;cleaved caspase-9 protein expression significantly increased( P <0.05) , cleaved caspase-9
mRNA only has an upward trend. After the intervention of gypenoside, dyslipidemia was improved, the degree of liver cell
steatosis was reduced ,fatty vacuoles were significantly reduced. Lnc-TUG1 expression was decreased, miRNA-26a expression
was increased (P <0.05) ,the mRNA and protein expressions of Bax, Cytc, cleaved caspase-3 and cleaved caspase-9 were
significantly down-regulated,Bcl2 mRNA and protein was significantly up-regulated, the expressions of cleaved PARP protein
were significantly down-regulated(P <0.01 or P <0.05) ,and cleaved PARP mRNA showed only a downregulation trend.
The results suggested that the effect of gypenoside in preventing and treating atherosclerosis may be to interfere with mitochon-
drial apoptosis by affecting long non-coding RNA TUG1/miR-26a, thereby improving liver lipid deposition in ApoE”" AS
mice.

Key words : gypenoside ; atherosclerosis ; long chain non-coding RNA TUG1/ miR-26a;hepatic lipid deposition ; mitochondrial

apoptosis

ki LT AL (atherosclerosis , AS) 2.0 I I 45
PR T I ) = o B R, IR 2 AS R AR DG
s ) B AR S T i by AR A 2 —, HR BT AR
IRV BB AL S B0 ok P B g o L RRVIS A, T AR
BN AS KFRFEAR o NSEIER AL KAk
et DX, 5 56 77 A2 A S A5 RNA (ncRNA) , ff /b
RNA (miRNA ) A1 8 A 4 £ RNA (LncRNA) /2
ncRNA > EH 25328, Horb, LneRNA j@ o 2 Fh
PLHRITEAS R KT AT BE R Rk i 45, R H A= )7
e, P4, miRNA F LncRNA 75505 K 2E &
AR E AR B4 FHLER SR T AT EED . K
HEAESRAS RNA 462 - £ K 1 (taurine upregu-
lates gene 1,TUGL ) j&—Ff i | i B LR <F 19 K B
et RNA, AHF50 LB TUGL 54898 B JIF
8 T 5 A 1) 2B R SR A O EL L I I
JE BTTAR S sl Bk ok A AR 9 56 &, i i b, A
FER BT K 85 R i A% RNA TUGL nJ i |
miR-26a ZZfif LPS 15 5 1 SR AR 45475 . 4 b 9 T
BRI

2 W ( Gynostemma pentaphyllum , GP) J& 48 X
W& ( Gynostemma ) (1) Z2 4 HE AR A AR Y) . H A4
R T R CRORAREL) o HR 25 M, 1R
1EZ E AR TR IR, G BRG] 3
HTFIF R B 5t h RL 257 E 2002 4E 4 AR R4
ARSI, [ 20 th2d 70 AEARLLE, AfTE 4
RYGEHATTE 1 LE B9 o M 25 B2 AR . F
G B T2 24 T o0 = B HE S 1Y ((gypenoside,
GPs) . GPs 3E i i , e il /B 2R A At i 4 B 1k

RAEHL AS MEHIS . AL AT R A ox-LDL i &
V18 0L 757 P 2 200 SR R AR B i (57 483 475 B P i e
A1 MLV, VREgREH R, I BB T GP
A R GPs & Bl 2 AT XILX | A Z 5 4F GRb3
A L 2o i v o AR B L AT 5 5 M R AR B A1
FHIEHE ;B8 ox-LDL 75 5 P9 Bz 40 i i [ W58
RFARR P R 4547 , % 3536 ox-LDL 75 54 P4 Bz 41 g
RSP VE T o 7R IR ST A A b, AR SO o
T GPs & 753 3 5 i K 85 3F 43 iS5 RNA TUG1/miR-
26a TARLERLARII T2 ApoE™" AS /N U I i 5t
UURL, BT PR AS,
1 #F#
1.1 ZYRAFRHALY

20 H{gHE ApoE” /NER, 10 H C57BL/6J /N ER,,
TR 20 £2 g, iy b nt 2 iE F AL S0 50 sh W H R A FRA
AL AT IES . SCXK ( 57)2016-0006, #4132
FAL T BE 2RI S b L, SPF 9, 55 I
F22+1 C IR 50% +5% , ARSI, 1E & 1A k)
WA, H AR OK BN R SR T d SR 20 H g
JE ApoE " /INEUBEHL Y g 2 £ BRI LH | 45 Bk e AT
B 10 B, 4T EIRFEEE, & H 47 &5
T MWL RE Ly 41% (725 I 2l A 4R Rk, 38 % FR
S VTR DR, AAMAR N 0. 15% fIR [ i v 4R
12 J&, wE 12 Jie , s 2 a1 I 2. 973 mg/
ke/d HEE | IF 8 AL 25 7 S5 A 2 £ 7K
B HEE 4,
1.2 RXF . HWE5E

JEEEE(TC) JH M =R (TG) K% AR & H IR



1180 FR WIS TT & Vol. 33

[#] 8 ( LDL-C) | = % J& Jiig £ 11 L& B ( HDL-C) ) 5
P& (N H AR BARA BRA ) s HE G (A1)
(JERFERFERHEARATF) ; — Ui B ( 1
SR A ARWESE BT ), Bel2, Bax, Cyte, cleaved
caspase-3 . cleaved caspase-9 | cleaved PARP . GAP-
DH 4K ( proteintech , Hr &) s LBk 217 (74 % K+
YR A BRA R 5 s 4 21 RNA 2 00 &
CBCERAR R R M BOARA PR R ) 5 2 e sl & L 5
26 E # PCR 0GR & (ALt B T2 AR R
R 52 A A/ AL ( H AR Z) |, 7500Real
Time PCR {¥ ( Z£[E Applied Biosystems) , Wes 4= H 3f]
A BTN A 53 A 2R 52 M B B 5] ( ProteinSim-
ple,San Jose,CA,USA)
2 FiE
2.1 HYaE

BUMF 92 30 m 25 L R 12 h, R2EK, BRIk,
10% 7K & SRR, I8 32 sh Bk 2y 5 ~ 10 mL,
H 1~2h,3000 rpm 2.0 30 min, /3 E 0, B EE
W AR (4 °C) /A7 SBUNBRUFH SO DTN, 43
5| 4% 22 58 WS ] 5 BV U
2.2 MRS

P A= AR S U A5k 4 A Sl AR AR BT AR

W/ BLfLE H TC TG \LDL-C \HDL-C & %,
2.3 HE $BUWRARARRERS

FERFIELH T 4% 22 5 PSS W P [ 2 24 h,
IR R-PHEL (HE) G o8 JL )5 vk i AT, 70% ~
100% Bi BE RS /K L — W 2R W, 4 i e 1 D)
(DIRJEREE S wm) R 8 Fr 0, A s
70% ~100% B B 52K TR ARG YL (5, 70% £ R
kG 36 B LS B 70% ~ 100% #6529
oK B, R IR A A, O
e TSN BUFIEZHZUE S .
2.4 ZHEHXEE PCR KK FEIEHF TUGL,
miRNA-26a J Bcl2, Bax, Cytc, cleaved caspase-3.
cleaved caspase-9 ,cleaved PARP mRNA & iA

Trizol KbFRA-ZHJIFIEZH 2, SIS RNA 395 5%
S, cDNA | #% %2 PCR J v &4, Jl SYBR Green Mater
Mix 240 A 1700 5L P Y mRNA Kz miRNA 7K (5
YIFsI LR 1), eFwZ M 3 k. H AACT 3%
RT-PCR Z5 R TAI XS & &40 M. ACT {2 H 114 35
CT {H 5% % 5L X (GAPDH, U6) CT fH 1) 221,
AACT & 5280 20 ACT 525 X HRZH ACT 1Y 22 {8.
TEIARXT =270 AT IE 4 mRNA K
miRNA 7K,

*®1 S|HF%
Table 1  Primer sequence
FEH Y51 KB
Gene Primer sequence Length(bp)
-3 : CCAATACAGAGATCAGGCACAT
LncRNA TUGE T : CAGCCGTTGACCATACAAGA 233
e |37 : CACGCTTTACCCTTCGTTCT o3
yie F % : TGAGGCCCAGTTAATCATCTTC -
B ¥ : CTCCGGCGAATTGGAGAT )13
. T : GATCAGCTCGGGCACTTTAG
Bel2 37 : TCGCAGAGATGTCCAGTCAG 54
¢ T : TTGACGCTCTCCACACACAT
Cleaved casnase. -3 : ACGACCTGACTGCCAAGAAA 55
caved caspaser F i : GCCATCCATCTGTCCCATAGAC
Clonved cashased 37 : TGACTGGAAAGCCGAAACTC o
caved caspase i : TGCAAAGGGACTGGATGAAC
. -3 : TTGAGGTGGATGGCTTCTCT
Cleaved PARP T : CCTGTTGGACTTGGCGTACT 161
GAPDH i GTGTTTCCTCGTCCCGTAGA 0

mmt-miR-26a-1-3p

U6

T CCTTGACTGTGCCGTTGAAT

i : CGCGCCCCTATTCTTGGTTACT

7 : CTCGCTTCGGCAGCACATATACT
7 : ACGCTTCACGAATTTGCGTGTC
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Table 2 Comparison of serum TG, TC,LDL-C,HDL-C content in each group of mice(; +s,n=10)

2151 Group TG( mmol/L) TC( mmol/L) LDL-C( mmol/L) HDL-C( mmol/L)
1EH X} BRZH Control group 1.56 £0.33 3.50 £0.28 0.74 £0.18 1.19+£0.13
Ki%IZH Model group 3.35+0.46" 16.61 £1.67* 3.30 £0.50* * 0.83 +£0.15"
LW AT 2 Gypenoside group 2.52+0.2644 12.59 +0.7744 1.57 £0.2344 0.80 £0.12

e SIERW X IRA A, * P<0.05, " * P<0.01; S84 4,4 P <0.05,44P <0.01,

Note : Compared with the normal control group, * P <0.05, *

* P <0.01;Compared with the model group,4 P <0.05,44P <0.01.
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Fig. 1  Results of pathological morphological changes of mouse liver (200 x )

A IEHR 4 B AR R ; C . BB F2 7 4H Note: A ; Normal group ; B: Model group ; C: Gypenoside group
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B2 &AH/NRBFAE Lnc TUGI ;miRNA-26a & Bel2 Bax,Cytc,
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Fig. 2 The expression of Lnc TUG1 ,miRNA-26a and Bcl2,Bax, Cytc, cleaved caspase-3,
cleaved caspase-9,cleaved PARP mRNA in the liver of each group of mice (n=3)
TE AR BB Co gl B A, SIER A IRA A, * P <0.05," " P <0.01; 5HRZ 4,4 P <0.05,44 P <0.01, FAl,
Note : A : Normal group; B:Model group;C:Gypenoside group. Compared with the normal control group, * P <0.05, * * P <0.01 ; Compared with the

model group,4 P <0.05,44 P <0.01. The same below.
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Fig. 3  The expression of Bel2,Bax, Cyte, cleaved caspase-3 , cleaved caspase-9

and cleaved PARP protein in the liver of each group of mice (n=3)
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(0 A v A BRI . 2ok R AR TRy
SRR RN AR ), 2 5 AR
FATP 9 25 B, [F] s 2R 4 T Rl B i o 4 25 S 30
ATP &z, WIRMESORL AR R AR R AN P 1 32 2
R Z—, Cyte JEZRLIR N A0 55 19 5 40 08 T A7 7
WUIRRMYIT . TEW AR5 MRS, ZoRLiA
B PEAL T AR, Cyte BIBEILLL M, caspase 1Y
PG W 2 A R PR T AT L, Cyte FZR KT



1184 KIRF=YIBE R 5T K

Vol. 33

BT 2 IR T | e SR AR R T A A AR Y S D
TR, Cyte BEHUS eI T R 40 Ak iy B i, B
PRI i i BoRi AR MPTP 5 Bel-2 5205 1l b ] 42
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