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PHLHT RAS Xt HSKkMCs ZHIBRAMILIAT -2 Mfn2 F&IRA550 *

Bk FEHS RAE' BRK WEE
(1SR AFNGE B 1L % 2522 M B B2 P 3 ) 904 -8 44200052 SIS BB MR 1t R 430071)

BE B R At &4 S AR WL 4 i ( Human skeletal muscle cells, HSkMCs) # £ 45/ ik 4% & 2(mitofusin2, Mfn2)#4
KABA A mARA TR F o0, Tk AR F AR R 2485 A (F) H 48 JE 2 A 4 5.55 mmol/L, 11.1 mmol/L, 22.2 mmol/L) %
A 37 HSKMCs % itttk 48 B, #oi] &-28 4w AL P o % 7k & 1 A % 4k (Angiotensin II type I receptor, AT1R) 2 B 2L F Mfn2 45 &
ik, FRARKX@mBARNmEA T, 2. R 1 FRBRER, @RS M2 FraR K H HAERE LA H HHERALA 22.2
mmol/L )Yk 4 J& 4 £ 369 &, Fe N e B % Tk % 24K 1T #5307 (Angiotensin ReceptorBlockers,ARB ) #,7) 32( Losartan), 4t ZAF 8%
Lgm BL(HSKMCs )48 h, A kom Z 3032 Ay x4 BB 20, MUK x5 K Bk A & 2(Mfn2 & ik 89 %ol , FHAT R X e e R A 4m B B =,
5 f0Y 3 T4 HSKMCs 4m e, Mfn2 &k L3, fn e Tk o 518 P B & e B 53K & % 4 (Renin-angiotensin System ,
RAS)#t L8 HSKMCs 2 Btk o 49 Mfn2 &k, PV iAo,

B2 A A SRR B R - o E IR A% (RAS); Me B F 4RI KR @A E G 2(Mfn2)
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ABSTRACT Objective: To observe the effect of losartan on the expression of Mfn2 mRNA and apoptosis in Human skeletal muscle
cells (HSkMCs) cultured by high glucose medium. Methods: HSkMCs were cultivated in vitro and treated with glucose of different
concentration (5.55 mmol/L group, 11.1 mmol/Lgroup, 22.2 mmol/Lgroup) for 48 hours. Then the expression of ATIR and Mfn2 was
detected by PCR, apoptosis was detected by flow cytometry.2. Select 22.mmol/Lcgroup which has the most influence on the expression
of Mfn2 from the above experiments as the following experimental conditions. Added losartan ( ARB ) to treat HSkMCs for 48 h, in
compared with the group without losartan. To observe its effect on the expression of Mfn2 and apoptosis via flow cytometry. Results: The
expression of Mfn2 in HSKMCs cultivated added losatan group was up - regulated, while apoptosis was reduced. Conclusions: Blocking
RAS could up-regulate the expression of Mfn2 and reduce cell apoptosis in HSkMCs.
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RPMI-1640(TcH# ) 577 £ (3 [E Sigma /A 7] ), HEPES(3E [
Sigma /A ] ), DEPC (3£ Ameresco 24#]), HEE AR (EH
Ameresco 23 A ), 4 L CAT VLR AL A PRk A BR A =) U 2
), AN AR T 256 R 22 7] ), TRIZOL( 3 [ Invit-
rogen /A F) ), Annexin V-FITC U T-#H & (B m KA
PIHARBIFEPT) , HSKMCs A il bkl [ | i 8 A R4 A B
A 51 R S AR TR PR A A, AR 25k 1
FEATHT R (DU R ITTAE A A BRA R
1.2 fHpatEFR5 5 4AH

LA 5.55 mmol/L M .10 %Jif 4 L5 1Y 1640 584
RigR T 37 °C 5 %CO, WS FRAA h 53R 4000, B B S ds 57
I, FRAmfaE AT EUA: K S 0.25 %A 0.02 % ED-
TA JRECATHIL AR, # MAZCH) HSKMCs 4T 345 J5 1
T 6 FLARL, BEFL 10° A . FRrai MaNsBE 24 h J5 0 B3,
AN AR A A AR B R A AR R T A, 2 R A

B 4 W BRI < A AW T L 53 1E R R AL (B R
LA BRI YR BE R 5.55 mmol/L), %535k th AT RE B R
11.1 mmol/L £H , 35 % B vh A5 45 #8102 Oy 22.2 mmol/L, 54 1>
T FH 4R A NG TP 2 (22.2 mmol/L 3525 A 4 vb 1)
AN VP A1 (22.2 mmol/L A A M i 5 ¥03H 1 wmol/L ), 43+ 5]
Big: 48 h,
1.3 7 &R iahs

T U AL Annexin V/PT XUt 1250 5 4% 41 HSKMCs 41
IR TS B, A 28 B T 4H 1 T RT-PCR #4541 ) ATIR,
Mfn2 JEPRI IR, SRUPIH T FiZH K Hoxt B4 ] RT-PCR £5;
4201 Mfn2 JEPR 3k, PCR 519 K& A W9 TR
FRAFE R, JFHIIEE 1. RT-PCR YT B s EERE f ik
Ji  AEBEIE R S HT R Gerh 43 AT 2ty ICBE(EL, 15 ATIR Mfin2
AHXF T B-actin AYFHRT RN E

# 1 RT-PCR 5|4

Tablel RT-PCR primers
ElE R4 5145 IV
Name of the primer primer sequences PCR product

actin _Eif#5]4(Forward primer) 5'-GTCCACCGCAAATGCTTCTA-3' 190bp

Tifs 5[4 (Reverse primer) 5“TGCTGTCACCTTCACCGTTC-3'
ATIR _Ei#55]4(Forward primer) 5-AGAAGGCTGGGGCTCATTTG-3' 140bp

ik 5[ ¥ (Reverse primer) 5-TCTGCAACTTGACGACTACTGCTTA-3'
M2 L5 #5(Forward primer) 5'“TCAAGCGCCAGTTTGTGG AG-3' 115bp

T 5141 (Reverse primer)

5'-AGATGAGCAAAGGTCCCAGACAG-3'

L4 GitZEH

SEIRECHE R BB AR 25 (x+ )RR, 0 FH SPSS 13.0
AT G b e e 45 AR LR B R R 5 2253
Mro LIS P<0.05 NZEFAH G2 X,

2 HR

2.1 HEMETITEEALEME TR

) 5.55 mmol/l F AL N X HEZH L 5.55 mmol/l 1537 48 /)N
RS T2 K 1.8+ 0.57%, 11.1 mmol/l #iZj¥hH 17
48 /NEF - BE WLAN ML P T2 13.23% 1.47%, B0 FR 2 34 in
(P<0.05), HHi122 X ,22.2 mmol/l iz 3E 48 /Nt
AN IR TR R 24.03% 3.05%, E%F 4 341 (P<0.05) ,

Gt I 2,
22 BEBETHESRINMEM ATIR EERIERSNE

VLS %1% 5.55 mmol/l fd3R 3L 3% 48 h i N Bk LAl
JHLAE g BL A6 HEZH, 11.1 mmol/l 41 ATIR 3k 7K B34 0.26
££(P<0.05);22.2 mmol/l 4 ATIR F&ik K44I T 0.82 £%( P<0.
05), ZFHGI#E XL, K2,
2.3 EEETHTE AL M2 RiEH T

VLS4 0% 5.55 mmol/l fd3R 3L 3% 48 h i N Bk LAl
JHLAE R B RN FR2H L 11.1 mmol/l 4H Mfn2 23k /K FAewt fRLH T
T 12.3 %(P<0.05);22.2 mmol/l 41 Mfn2 K 3k i %F I 41
THET 47.3 %(P<0.05) , 54 Fi122 2 5, W3R 2,

R 2 AEREEEFEXT HSKMCs 485 Mfn2 mRNA  ATIRmRNA Fix B BT EHSN(x+ s,n=4)
Table 2 The effects of different concentrations of glucose on the expression of AT1 receptor and mitofusin 2 mRNA and apoptosis in HSkMCs

351
Group

Mifn2/actin(mRNA)

WEEATE
Apoptosis rate

ATI1R/actin(mRNA)

5.55 mmol/Lglucose 0.3550% 0.0164

11.1 mmol/L glucose 0.3121+ 0.0188*

22.2 mmol/L glucose 0.1895+ 0.0092*

0.4342+ 0.0183 1.8+ 0.57%

0.5474% 0.0174* 13.23+ 1.47%%*

0.7895+ 0.0207* 24.03+ 3.05%%*

#%:5.55 mmol/L AXERA, * 53HRAMLLEL, P<0.05,

Note: The group of 5.55 mmol/Lglucose is control group. * P<0.05 compared to control group.
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2.4 SibiEF S E% AL 20 AR T A 20

L) 22.2 mmol/L F5 Z M4 Ay HE2H , 22.2 mmol/L 7 242
it 48 /BT LA T2 R 21.23+ 2.34 %,22.2 mmol/L
AP E V> IH L 55 57 48 /A B LA IR R T30 6.03
0.68 %, Bt A (P<0.05) , 22 A G 3, W 3,

2.5 SiBFHT B ERAER M2 RIERISNE

Ph 22.2 mmol/L 7 4 ¥ =K Jin & 10 45 40 O XF R4 ,22.2
mmol/L NG VPIHZ Mfn2 mRNA Fak Bk BB T 27.5 %
(P<0.05), G122, L3 3,

& 3 SIMIBTFHXT HSkMCs 4HA Mfn2 mRNA ik K 4A0A T- MM (x£ s,n=4)
Table 3 Effects of losartan on the expression of Mfn2 mRNA and apoptosis of HSkMCs(x+ s,n=4)

A5l

MRETE

Mfn2/actin(mRNA)

Group

Apoptosis rate

22.2mmol/L glucose

22.2mmol/Lglucose+losartan

0.1898% 0.0093

0.2420+ 0.0118*

21.23+ 234 %

6.03+ 0.68 %*

iE:22.2 mmol/L HEMEHEAIRA, * SIHRAMLLEL, P<0.05,

Note: The group of 22.2mmol/L glucose is control group. * P < 0.05 compared to control group.

3 9tig

B UZE A A W S R P o R b R P AR I
REREAS BT 2E RN & Ak R JRIRZ . WX R E#NLURHE RAS
15 2 BURE R B TP RaE 7 AR R FAS [ e B2 A 2 v
B R R e LA L, WA 3 b i 77 B LA e 1
WAL ATIR 63k A, F0A B A0 221 T eSS
HENURIHR RAS HENTT5 TR R AHT 7 Az

TEAS BT SE UL B 75 e W 3 7 2 vh HSKMCs 21 i Mifn2
MK T IH . ABFTERVIILP th Min2 5558 2 0 S IEA
KW, B R AR5 5% 5 1 B L 45 Ras-Raf-ERK i % Al Ras-
PI3K i, Mfn2 J& Ras & PR 5 B4 R 020, sl ini 4R i
W2 SRS A N4 M2 2635, M2 7] 58 S80I & A
HEVIRKR

AHWFFY 5 7R E S 97 20 (22.2 mmol/1) v (i 2 70 31 BH
W7 RAS Ji L] Mfn2 eksli/b, SR e bifie i 330 B LR
#F RAS 25 Mfn2 AWM., 8 NURE RAS fELORLATE
BIUEETATE T R AEVE ], BT RAS W] BB i 57 Mfn2 [)3835
SN ZARL RS T S UL i Jl 2 R I

ASBIFSE 140 WL 55 300 I3 2 R A 2 0 s - UL 4 L 0 120 o
B, g5 i A8 0K R LR (SA VD) BB IR B RAS
Jei B L2 A T Sl A v e G A LA
BB R - I SRR AES S TR TR A ENIME
AWFFE M2 Xf R JE 1B P2 AHEER AN — B AR AT
FEHOULEE RN A0 ML A T3 T 4 b Mfn2 SRk 2 5 (H A
WURES RAS X8 ILAH AL A T i P45 A5 il ik Mfn2 55 BUE
At — LW

L5 LTI, O B UL A SR B RAS -1 48 UL 20
Mfn2 F3k T IR IFE AN T, LW A #5IUR & RAS AT |
JAEBULANA A Mfn2 235, s/ D AT T RAS BELIET R X
PRI IR E I SRR R G0 RAS BTG, EH#LUR
A AT RAS BB, CEHTRE PR PV L A A% F A
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