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=] BT B0 RGP O s 2 MREpk 75 R0 38 TP B 1/ 22 %4 )7 3% Ak 25 1 U4 (liver kinase B1/AMP-
activated protein kinase, LKB1/AMPK )il % 5 £ % 0> 55 8 5 (atrial fibrillation, AF)AYR &,
Tk EmFR20114E 12 H 2201648 12 A AT 888 T ARG 97 19 KOs AR APk 7 B & 40, AR
FATRI L HL L s 93 0 s B2 (AR, n=20) F15E M0 A (sinus rhythm, SR)Z1 (SR, n=20),
A b B2 N ot A I AR A e A, R R ECAS O AT S, ELTS A I A 1 A i C N AR
(hypersensitive C-reactive protein, hs- CRP) M i S 4 25 1 (thioredoxin, TRX)MK ., SEH &=
PCR(quantitative real-time PCR, RT-PCR){EAM 2.0 H 244U LKB1FIAMPK Y mRNAZK -, 2k
HPearson M C A HT R ILKBL 5 & 48R AHCHE . R SSRAMLL, AFHEH A0 HAHAN
LKB1 & AMPK®)mRNAZK -8 @ 3K (4 P<0.05); IfL7E Hhs-CRP & TRX/K V- i 2 55 T SRA (1
P<0.05). Pearsonfl /0 Hr# /R LKB15AMPKE 1E 56 (r=0.373, P<0.05), 5hs-CRP, TRXEZE
A (r=-0.546, —0.417, ¥JP<0.05) £5it: LKB1/AMPKIE I% Al 18 i 48 S Ko S8 Ak 7 L il ok 2% A
HEFFAF,
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Correlation between LKB I/AMPK pathway and atrial
fibrillation in patients with mitral stenosis of
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Abstract Objective: To investigate the correlation between the liver kinaseB1/AMP-activated protein kinase pathway
(LKB1/AMPK pathway) and atrial fibrillation (AF) in patients with mitral stenosis of rheumatic heart disease
(RHD). Methods: A total of 40 patients with RHD who underwent valve replacement surgery were enrolled,
including 20 with persistent AF and 20 with sinus rhythm (SR). Peripheral venous blood samples were taken

before surgery and cardiac muscle tissue were taken from the right atrial appendages during surgery. ELISA was

K F5 BB (Date of reception): 2018-03-23
iB{E1EE (Corresponding author): X%, Email: 1cl.1983hi@163.com



1476

I R i 2 i, 2018, 38(7)  http://Icbl.amegroups.com

used to exam the level of hypersensitive C-reactive protein (hs-CRP) and thioredoxin (RTX) in peripheral venous

blood. Real-time reverse transcription polymerase chain reaction (RT-PCR) was used to analyze the expressions
of LKB1 and AMPK in the 40 patients. The correlation between AMPK, hs-CRP, RTX and LKB1 were analysed.
Results: Compared with SR group, mRNA levels of LKB1 and AMPK were elevated in cardiac tissues from AF

patients (P<0.05). The level of hs-CRP and RTX were also elevated in AF patients. Pearson correlation analysis

showed that LKB1 was positively correlated with AMPK (r=0.373, P<0.0S), and negatively correlation with hs-
CRP, TRX (r=—0.546, —0.417, all P<0.05). Conclusion: LKB1/MAPK pathway may play an important role in the

initiation and progression of AF through inflammation and oxidative stress.
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U 5 8 s) (atrial fibrillation, AF)&&XGEME_—
NS o N RN & R T B RIS =) 11 R
il 7 v K ] L O R 2 A R T R E B R
Mk R . BOERKE KAEBERY . HAE -
XPAF R fih A . HEFEHLEI M B T, — A2
PG o7 M ARST LT, TEAE R S R BUR RO
Kk P, 3RO R T A LR X 3
mytoBEREAYAUNE . ek B AEEE
S Ozcan®E R RE FE DN U ARRE A p 2 B . T
B 1/ 22 38 )5 AL 1 A (liver kinase B1/AMP-
activated protein kinase, LKB1/AMPK)if [ 7EAF[1)
R REDRAEEAEN, (HHEH M TLKB1/
AMPKIE B 7EAF A RE T A OCHRIE . A 5858 i
3T RO R 7 B O WLTPLKB1 X AMPK
mRNARRIBE O, 7007 H 5 AF KA WA G
RO AT RE B HIBLR , b JF 8T BT AF 245 ) 42
HEHS AR

1 X&RE57T%

1.1 3%

EH20114F12H E20164F12 HEF LA
BB BEAT # TF ARIB 9T 1 KOG A e ik 78 |3
40, FHrB2141, 2196, FHk(48.3249.62)%
MR I 5 MR RO F B SR 24 B B4l (AF
H, AFFZie N LL )20, LA (sinus
rhythm, SR)ZH20%, HEBRbRME : £ Flak e p
. REERGYN . CEIE RS 4 MR
Ji M R s R DR 2ot e K 2R A AE &
3INHW; BE ARG RBELIIRE, a2y 0E
#3422 (New York Heart Association, NYHA).OTJfE
Y RORT~TT o A b IR 35 25 1 ot A I 2 Ak 4
PrAL 5 F 40 i (white blood cell, WBC)iT%t. Ak

mitral stenosis of rheumatic heart disease; atrial fibrillation; liver kinase B1; AMP-activated protein kinase;

*ﬁ?ﬂﬂﬂ@(neutrophils, NE)TT%% . %@Iﬂlﬁ(fasting
blood-glucose, FBG). —[tH i (triglyceride,
TG). Eﬁﬁ[ﬁ@?(total cholesterol, TC) . R R
2 -1 [ (low density lipoprotein-cholesterol,
LDL-C). ELISALA M .Co Ll i C S i i H
(hypersensitive C-reactive protein, hs-CRP) M Hii %A
wEH (thioredoxin, TRX)7J(‘TfZ . KRR EILT
NRBEPREE B ZE R w g, BE8HE
A R

1.2 7k
1.2.1 2 Z XA HME

TRIzol, PCRIZHE A &I H H A TaKaRa
o5l PCRGIWIFHIE g Se e FE I 52 5 A BN
Al G A DEPCIK . SN B A5 a70) i R Ll N R
Ferho st = He s PCRAVIE A 3¢ E Perkin-Elmer
vwl o ELISARUH & H U AW A IR T3

1.2.2 RNA #0649 4] &

EH TRIZo I A $E WL 220 B 4L 2L RNA, %2
PR RS AL g B AR Ui I 2R A T, Pr AR L ARk
TR AT ZPRRNABGAL FE . R4 ZIRNA B4R
BAELRINT . 1)FREZY50 mg e O HAL ZUhR A
T WA W W S B A0 AR, AL mLTR%
TRIzoIAR, HZMRE NG AWK MHE . 2)
A200 HL%{)?, RIZIRZE%1S sJa 2 IR B 2~3 min,
4 CF12 000 r/min[>15 min, FFEWH | EK
M, IR EHNERNAMA BT AY1.5 mL EP4Y
o MAS00 LT EE . il E 10 minf5 T4 C
12 000 r/minZ L[> 10 min, EH#E A, AL mL
75% L BEV IR, WEIR SIS T4 C 7 500 r/min
008 min, FIHEAA, YRR 3)TFULIED T
MEJG, IMADEPCARPEM 58 F7K20 uL, "KIKIR
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5], 4) i FIND-100043 66 B 11U $2 BRRN ATE
260 nm 1280 nmMY I&%E{E(A{E) s Az‘so/Azsott{E
161.8~2.02 8] 4L RNA, i 5E RNAK) I 35 Fi 4l
FE o B RNA B AORATE T -80 CHHIo
1.2.3 % B2 & PCR

% i SuperScript First-Strand Synthesis System
for RT-PCRJ % 5% il 7l & Ui WK RN A 52 R
cDNA, #SYBR Premix Ex Taq' "II (Tli RNaseH
Plus) i 77l & U6 B3 45 F 47 e W S ) B 2 20 wL )z
N R HSYBR Premix Ex Taq' " IT 10 uL, [T
HiF 514739 40.8 uL, ROX Reference Dye (50%)
0.4 uL, cDNA 2 pL, ddH,O0 6 yL., K ILKB11
SIMFH) N5 -CTGGGGTCACCCTCTACAA-3'Fll
5'-“ACTCAAGCATCCCTTTCAGC-3'; il AMPKIY
19 %) k5 -ACCAGCTTGCAGTGGTGGTGAA-3'
MS'-CAGTGCATCCAATGGACATC-3',
LLGADPH NN 3, GADPHMN 3| ¥ JF %I
HS'-GAAGGTGAAGGTCGGAGTCA-3'Hl
§'-GCTCCTGGAAGATGGTGATG-3', PCRJ ) 514
e 95 CHIAENE30 s, #RJF95 C 5s, 60 C 30,
40MEI . B AR P mRNA SR8 H SRR A
FGAPDHIAIN &, FAR 2 E R

R1 A RE A LB (n=20)

1.3 GitF4bE

K HISPSS17.050 ¥ Ak i A7 8cs b, I
TH GER LA B AR o 22 (ts) o, PIREAR %L
R R 56, 4 543 B R FH Pearson A & 43 H7 o
P<0.0S HES AL E XL,

2 #£R

2.1 —RIERE PR

H5SRAMLL, AFLLRER, ZRA51#
B X (P<0.0S); 220N . A0 MR ARG AL
Wi R I 7k 22 S ¥ R Ge 2 L ($49P>0.05) .
241 [A]FBG, TC, TG, LDL-C, WBC M NEZ F 1
TG it=7E L (H#P>0.05, #£1).

2.2 IMiEH hs-CRP & TRX K FE b3
5SRAAAHI, AFH Hhs-CRP M TRXI/K I 2
= TSRAL, ZRASIEE L (HP<0.05, £2).

2.3 ALZAL % LKB1 & AMPK mRNA FRiA/KE
AFZLHLKB1 &2 AMPK mRNA [ 335 7K - #4%
TFSrRA, ZRAGIFE XL (HP<0.05, £3),

Table 1 Comparison of the basic clinical data between the 2 groups (1=20)

Il PRIEASTGE AL AFZ SRZH P

TS/ 2) 10/10 11/9 0.69
iERE /% 48.06 + 9.75 46.09 + 11.03 0.56
U EERIICON 8 (40) 4(20) 0.22
I S/ [41(9) ] 3(15) 1(5) 0.28
W45 K /mmHg 118.65 + 10.98 121.07 £ 14.21 045
#F 7K /mmHg 73.27 + 8.84 71.82 + 10.23 0.83
0% /min™ 96.89 +22.18 73.65 +10.83 0.02
FBG/(mmol-L ™) 4.71 +0.98 4.50 + 1.29 0.53
TG/(mmol-L™) 5.82 +0.69 5.68 +0.83 0.81
TC/(mmol-L™) 1.41 £0.22 135 +0.30 0.27
LDL-C/(mmol-L™") 2.94+0.74 2.82 +0.67 0.73
WBC/ x 10° 6.32 + 1.42 6.05 + 1.37 0.32
N/ x 10° 3.98 £ 1.22 4.04 +1.47 0.19

1 mmHg=0.133 kPa.
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2 W tHhs-CRPS TRX/K FHILL B (n=20, xts)
Table 2 Comparison of the levels of hs-CRP and TRX
between the 2 groups (n=20, x£s)

215 hs-CRP/(mg-L ") TRX/(ngL™")
AFHH 4.58 +1.87 85.5+12.72

SR 1.42 +0.91 60.9 + 10.78

P 0.008 0.023

3 D ALALAHLKB1 R AMPKEImMRNAR A (n=20, ¥ts)
Table 3 mRNA expression of LKB1 and AMPK in

myocardial tissues (n=20, xts)

215 LKBI AMPK
AFZf] 0.074 + 0.008 0.019 = 0.005
SR 0.105 + 0.006 0.077 + 0.011
P 0.023 0.004

2.4 HEDWER

PearsontH = Hr 4 /R . LKB15AMPKE
WA K (r=0.373, P<0.05); LKB1Yjhs-CRP M TRX
B A (r=-0.546, -0.417, 1JP<0.05),

3 it

ARSI IR _E e kB 0L — oD e, Rl
AN, HERROBEER I, HHAEN
i AT AN . AR g I SRE AR
WAEARI KA . R REEEEH.

CRP & AT JIE A A A — Fh S B AR S 1 286 1
A M R & A R R EES, T hs- CRPAE X R J)
4 AE B BE 7 1T A CRP AT B = 14 AU AU A
P, WA R REREMZ—, BHREAZH
I PRAFF 52 17 /R AR Y R AETE AR i T IE AR R
#H . Acevedo G UWIGE R B . RERE LAY E K TEAF
HBH CRPKF I BAR TS, H U4 PR
5N SRE W CRPAKFAR TAI AR A SR, #R
ST ] BETEAF Y & AL M4 5 b R IE R EAE . 1E
RS, AFALEE ML hs- CRP KB i 5
FSRAL, 5 LRAFIEEE R, BT
P REFE RGO AP A5 | AR R AR P ) B
YEM .

TRXAZEANRNEZEWAMRFTHTES, B
BFoAA ., T AW EARMWAEL . B
TR LR LN T . MR T 5

HFRH,0,% A EEFEZMIER, WAL %
) — N EHEIE bR, R TRXS5AFN K A= % 1 48
S0 RS 45 AR R AR I3 T TRX A i T
, PEORAFBE AR A AL

AMPK W] 38 35 0 755 T Ui 3 K A8 A R 1
T AR e B T FE R 4 5 A0 Y B O,
AL A R, A0 AR O R B R A7
U LKB1EAMPKAY T 509 W ms, B
HLAMPK 1724 75 2 FR F 1M T AMPK,  H R ik i
KPR AMPKAYEGE ", BEAAFE R . Fhs:
PEAF 8 # AMPK#E R AL 7K P BRI, $2/RAMPK172
NBERR AL V] BE R AR K AL B H LR . AFIT LR
78 : LKB1 M AMPKFEAFZ H i mRNAZ 5K F
AR FSRAL, HiE—2 M M/ Hr i /R LKB 1
HAMPKK R IEMC, 5 LR HNT, $#r
AMPKBE MR AL BEMRAEAF Rl B4 EEAEH
HEMILKB1/AMPIGH # T 8 K3k 7] 75 & AR & 4
A, LKB1#E A KR 5 ML Hhs-CRP L TRX
HEHAHK, $R/RLKB1/AMPKIE [ Al 68 18 55 5w
HeNE T A AN I R S T ok A RN A RE AR & A
KI#.

PR, 2Rk AR B AMPRIE 5 (.0 L AE AR
I AR e O LS #4 RS RN H FE A B OB, I
A LB 235 Ky B ) S vl AR I 2 AR IR & AR 4R HF 1Y
FEREALED, DA o L AH B e 2 A0 5 B2 AE AF A9 fi
K AAE RSy T B AT AR HEN R JHLKB1/
AMPKH #% 75 & AFRY T BEHLHI B : LKB1/AMPK
30 1% 9 TR AR T A R AN R AT, A i A AR M ek
AF T 98 AE 98 AE T RO LAY SR B, A AR
Ca’ ##h, #EIM ™A KA G P4 (reactive oxygen
species, ROS) M H 3L, ZbifAZROSH FE ™
AT, WIRROSH M EZALA T . Lohi AT RE
ZWH, FHEROSHI A MIEKEAER, & T4k
RDNAM B, P EE D REA 4, #E—
ROSHI [ i3 0 7= A, T T 480 A0 N 8 ) 0% M 1
R, e 3 ot By WL HL A= B K 40 G 235 44 1) el 7%
PR BEAFIY % A2 R 450

A WAFAE — 2 W R B . A 5T H b7
TLKB1/AMPKIE % 5 AR A M, I A BEHER:
A 41 At AE A 8] B S I AR R A B R It
A, BT HETSEE T B BRI, A A5 e HiE
[B] 32 UF SELKB 1/ AMPKY5E 5l i 5 AR & A= & B AFHE
KB, TR A 5T T B RO 5T TR W IE S 2 3 I
5 AFA I RS

i Lk, ARWFSEIE AT AF R T LKB1/
AMPIGH [ 1 235 J 1L %K Hhs-CRPFITRX Y # ik 7K
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S, HEMLKB1/AMPKGE 6 A] A 1T 48 5E & S Ak
VDL B AF 2 A LA Jo T Y — A OB A
M A 1 X i A 1) 25 9 7 E 22 X0 AR IR IR T 7228
HER
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