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[ ZE] [BHrI] K3 miR-21 #7%] 5 antagomiR-21 P45 %AZ & B -F 1 (SIRT1) *F 2 & 4E f% (T2DM) X
RBIRF IR A AR BEAT R R L hH, [FR] AMBESERAER TSR AMRAG T RS
T2DM K ZAEA ¥ 28 R R ALK R AL A BEA 28 antagomiR-NC 48  antagomiR-21 48  antagomiR-21+SIRTI Fp 1) 57
EX527 4B 487 R %4 7 R-EBAMRIRNGEFRKIAEA TR, WEK R TR MR T, KA IR AE
B AL AR R R AR IR R A, F RN e A TR SR 1 K a0 B (HCAEC) 5 4 W B8R 20 S4B 4L,
1 ¥ +antagomiR-NC £8 | &) ¥ +antagomiR-21 41 | & ¥ +antagomiR-21 +EX527 41, £ A qRT-PCR # ] miR-21 .SIRT1 #J
mRNA % &  Western blot # | SIRT1 % fis Bt VUEE 3-8 85 ( PI3K) & & 8 B5F B(Akt) . A A — &AL 5485 (eNOS)
BEBBAE O EA, [ER] SaBata T2DM AR X K ARk P miR-21 K-F 5+ 5 96. 88% , W SIRTI
E & F2 mRNA KF IR SN BRIRE 2 H EA% 40. 85% .64.29% 22. 15% (P<0.05) ; 5 H 5 87 20 pb 42 4K 91 &5 48 4L 22
# HCAEC ¥ miR-21 & ik 7+ 285. 71% ,SIRTI %& & A= mRNA F ik K- o 5] KAk 44. 78% 74. 51% (P<0.05) ;an-
tagomiR-21 F /& 4k A 5F miR-21 K F 2 3] 4K 77. 42% .58. 66% , SIRT1 & & K F 2 31 H & 55.56% 91. 43% ,
SIRT1 mRNA 7K-F 531 F % 88. 57% .97. 30% (P<0.05) ; 544 LA 48 1L | antagomiR-21 F & K H A& Ik 3 b ik & 71
£ 19.23% ,10™® mol/L.107 mol/L.107® mol/L & 107° mol/L Z®A2ak( Ach) if F89 K R B RS IRAF K FE 52 A 5
111.89% 41.88% \41.98% 30.01% (P<0.05),10™ mol/L. 107 mol/L.10"® mol/L & 107 mol/L & & | LM &
(Phe) # 69 X R K 3 Bolk 45 & 2 ) B4k 36. 71% 47. 90% . 49. 19% .45.27% ( P<0. 05) ; antagomiR-21 F /&
HCAEC ¥ PI3K  Akt,eNOS #9582 1R T3 3 4540 5 5 7+ 3 48. 48% (81. 40% ,134.29% (P<0.05) ; EX527 4 2 ]
U 338 254K A 9 antagomiR-21 3] A2 69 B T (P<0.05), [4i8] antagomiR-21 i@ i B8 SIRT1 & A # &
PI3K/Akt/eNOS 15 5 i@ 35 | i B & T2DM K R AR 3 Bk 1 BAR MM 4T 7K
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AntagomiR-21 upregulates SIRT1 to activate PI3K/Akt/eNOS signal pathway and

improves endothelium-dependent relaxation of coronary arteries in T2DM rats

DONG Guohua, DU Yinping, GENG Meng, LI Fei, DONG Guoliang

( Department of General Practice, Xuzhou First People’s Hospital, Xuzhou, Jiangsu 221000, China)

[ ABSTRACT] Aim  To investigate the effect of antagomiR-21 on endothelium-dependent relaxation of coronary

artery in type 2 diabetes mellitus (T2DM) rats by regulating silent information regulator 1 ( SIRT1) and its mechanism.
Methods T2DM rat model was established by intraperitoneal injection of streptozotocin and fed with high-fat diet. 28

adult rats were randomly divided into model group, antagomiR-NC group, antagomiR-21 group, and antagomiR-21+SIRT1

inhibitor EX527 group, with 7 rats in each group; in addition, 7 normal rats fed with common diet were used as control

group. The changes of coronary artery flow in rats were observed, and the diastolic effect of coronary artery in rats was ob-

served by isolated vascular ring perfusion technique. ~ Human coronary artery endothelial cells ( HCAEC) were divided
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into mannitol group, high glucose group, high glucose+antagomiR-NC group, high glucose+antagomiR-21 group, high glu-
The expression of miR-21 and SIRT1 mRNA was detected by qRT-PCR,, and the ex-
pression of SIRT1, phosphatidylinositol-3-kinase ( PI3K), protein kinase B ( Akt), endothelial nitric oxide synthase
Results

cose+antagomiR-21+EX527 group.
(eNOS) and its phosphorylated protein was detected by Western blot. Compared with the control group, the
levels of miR-21 in the coronary arteries of T2DM model rats increased by 96. 88% , while the expression levels of SIRT1
protein and mRNA, and coronary artery flow decreased by 40.85% , 64.29% and 22. 15% , respectively (P<0.05);
compared with the mannitol group, in vitro high glucose treatment caused an increase of 285. 71% in miR-21 expression in
HCAEC, while the expression levels of SIRT1 protein and mRNA decreased by 44. 78% and 74.51% , respectively ( P<
0.05).
miR-21 levels, an increase of 55.56% and 91.43% in SIRT1 protein levels, and an increase of 88. 57% and 97.30% in
SIRT1 mRNA levels, respectively (P<0.05).
in a 19.23% increase in coronary artery flow in rats, and a 111. 89% , 41. 88% , 41.98% , and 30. 01% increase in coro-

The intervention of antagomiR-21 resulted in a decrease of 77.42% and 58.66% in both in vivo and in vitro
Compared with the model group, the intervention of antagomiR-21 resulted

nary artery relaxation rate induced by 10™ mol/L, 107 mol/L, 107 mol/L and 10~ mol/L acetylcholine ( Ach) , respec-
tively (P<0.05), and the coronary artery contraction rate in rats decreased by 36. 71% , 47.90% , 49. 19% and 45.27%
induced by 107 mol/L, 107 mol/L, 10 mol/L and 107> mol/L phenylephrine ( Phe) (P<0.05).
tion of antagomiR-21, the phosphorylation levels of PI3K, Akt and eNOS in HCAEC increased by 48. 48% , 81.40% and
134.29% , respectively, compared to the high glucose group (P<0.05).

After the interven-

EX527 treatment can significantly reverse the
above changes caused by antagomiR-21 in vitro and in vivo (P<0.05). Conclusion AntagoniR-21 can activate the

PI3K/Akt/eNOS signaling pathway by upregulating SIRT1 expression, thereby improving endothelium-dependent relaxation

of coronary artery in T2DM rats.
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relaxation of coronary artery

type 2 diabetes mellitus;

2 BB R IE (type 2 diabetes mellitus, T2DM ) J&
— P EGR A FIIE T ARAR A0 A, PR
AL TEAR B ok o A 5 A O JUE S ( BV SeE Lo ) 7E N
M ZRAE I e, DA s % Sy = SR, FR AR
B RIA 1. 298 AC H 2B AR a3, ™= 52
el NATT I B AR o 2l ok ok A5 A b 2 DR
K= 2nFIANAUE- S TR IREA D PRI A LR XN
RS FEAL I B AR B B R S
FEI/IN RNA (microRNA , miRNA ) 7E 4 (1) Z F0 3 [ 1)
SR FIRBYIAEY . miR-21 2—FhIFsTi N
Z ) miRNA, 7 T2DM /I U AR 3 Jik vh 2 3k B,
et 2 3k n] e /)N U AR Bl Bk o B AR OB 1P
g ARG MU P R D) RE RS 1 ELARHIL 1 R
SRR VUG BT R 1 ('silent information
regulator 1,SIRT1) /& Sirtuin F W 12—, TEHEHT
IO AT T YA A R RE R I T B 2 A R
RARAE EEAE I, SR I N B D BE R AR E P Y
Zo g Bt AR 4 R 2R B VI OGN AR SR AR
TEWURPE G B8 28/ 18 P 95 275 ik miR-21 &
By REAH OC 1) miRNA, Al o Ak A K BHF B
(transformation growth factor-B, TGF-B) '~ J# SIRTI
Tk PN & B —4F Ak A A B (endothelial nitric
oxide synthase,eNOS)F':i[gj o SR, miR-21 FE75 1@
b P45 SIRT1 S5 e AR Bl Ik A e RS 1 ok oK L4

antagomiR-21 ;

silent information regulator 1;  endothelium-dependent

. miR-21 I antagomiR-21 B 4% 2 M T
f34E T2DM £ B Sh s il v | H AT Bl oy s ik A 9
miR-21 /K AHF 5T B FE MEE antagomiR-21 B4
2 AR BIIK P B MR & 7k 5 5 R SIRTL 3R
A IR AT RE A VE AL

1 #RInTEE

7
35 R 8 F 7 & R A SD AR, R & 180 ~
220 g, MTIHEXERAFEL LRI F O, ¥
iE5 H SYXK( 7 )2020-0006 , 3 3k 43 4 M E &L K
AL g 3 & R 2 ok (R 5 8 XYMU201-
KL043-02) , A4k 3 Bk 7 J% 28 # (human coronary
artery endothelial cells, HCAEC) W T 7 3% A J+ & 4
B A TR 4 7], antagomiR-21 & %t BB E % # B an-
tagomiR-NC W T/~ M G4 # £ B BRI 2 5, R %%
k% 7| & .SYBR Green PCR i 7| & ¥ T /£ E Qiagen
NE LB T i T AH TEARAF,SIRTL
P4 77 EX527 ¥ F % [ Sigma-Aldrich 2 &, # % 44
(sodium nitroprusside ,SNP) | 7. Bt B2 7 ( acetylcholine
Ach) T % B Sigma 2 7, & 4 B £ & % (pheny-
lephrine , Phe) 1§ - % & Aladdin A 7] , & fg & 4 15 £
WT EEmEEDHBEARAE, TAGYT £

1.1
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CST 727, % % # % (& F.SZX10, H K
Olympus /A & ), CO, 20 i 3 5= 45 (A 5 . C170, &
Binder 22 &), ILFK # # % 28 (& 5. JZ-100, 3t 5 #r
MALHFEHRAE)  EDEERELERL (A
5 :Medlab-U/4C501H, ¥ % % 5 FH A R A F ), £
B 7% ok £ & PCR L (& 5. Light Cycler960, %
Roche 8] ) , % I B 5 T % 42 (AL 5 . Gel Doc XR,
% & Bio-Rad 2 7)),
1.2 KREZHHER S HELE

FrEAKBRAEBRE N2 ~25C HMAEBEH
40% ~70% Fn 12 h B 7 2 % B35 T 3 b4 ok 1
JJa  BEALE 7 R ODL AR R Sk R xR A
AK R T2DM K BAE A DUE fe & A R
(7 47 B R An 20% FEFE 10% H i 2. 5% FE
BB 1% BBRA)RR4 B, 8 120 EEE
4t 45 mg/kg 4 Ik £ H & ( streptozotocin, STZ) ; %t &
AEFERPEATEBR-I R BN Z A F (RE N
0.1 mol/L) ., & & STZ 72 h j& , BUE # Fk i 1| &
OB M ME R FE L FE =16, 7 mmol/L B & R AE A
WER, 28 R AXRHEN> HEA A
antagomiR-NC 41 | antagomiR-21 41, antagomiR-21 +
EX527 4, 4 7 R, H F antagomiR-NC 4 |
antagomiR-21 4l kK RAEZM KTy 5% 2 A 27 & R
# Bk E 4 25 mg/kg antagomiR-NC | antagomiR-21 ,
antagomiR-21 + EX527 41 % & # fk ¥ 41 25 mg/kg
antagomiR-21 #1 2 mg/kg EX527 , 77 # A 28 #Fn xt B 40
WAt EEAEDRA,EH2 K, H458 A,
1.3 HCAEC iEF R 7 HLE

PLg 10% fb 2F fn % By 1640 3 % 2 F 37 C .
5% CO, ¥ 34 W % A F 7 HCAEC, K % R 4
ME3IRMBAEKBMBREITED, ZR2H
HEEA FHEY 5 M +antagomiR-NC 41 | & 4+
antagomiR-21 41 1 & ¥ +antagomiR-21 +EX527 41, %
A6 NELZ, Ho, HEEAHMAES mmol/L
HEEM2S mmol/L H BB NE R AR, G4
20 1 VA4 30 mmol/L ] & M My 3 R R, m A+
antagomiR-NC 41 | & ## +antagomiR-21 41 20 g 7 7| %%
%¢ antagomiR-NC | antagomiR-21 f& X 4 30 mmol/L
H B B R 2 R, B BB +antagomiR-21 + EX527
4 48 0. % 4+ antagomiR-21 J& A4 30 mmol/L % 4 1
Fn EX527 Wi R H
1.4 ApmEEs

¥ HCAEC PL4E 3L 500 340 E 6 FL 40 ik =,
HHIERE 70% 7 4 a4 B, AR A8 A8 FT 4K 2000 %%
3k A L BH 49 4 antagomiR-NC | antagomiR-21 %% %

F HCAEC W, 446 h & B s n i 4 5%
748 h a K & 40, &K il qRT-PCR #:1l HCAEC #
miR-21 # % 3£ &K F PLiF # antagomiR-21 #y % %
HR,
1.5 BfOBEERGNEIRKRE

R RUAFAE M @ oy 7 R A Fe 5, A SF ok
Rl B B BBy 3 20 B 30 B 37 T, 8 oK RO iE
(FIREFHARHB)EEEEREE L AEIRLEKX
RAWR 2N RE,
1.6 #H&XRBREN K MER

BABRUTHER G T AL E, 2 BEARA
AR Bh ik H RN T4 B Krebs & 5 8 7&K 30 ik
ETEMRETH#E,E, FRABEMALE,
B AKET A 1.5 mm AR B BGR, T-4 CHREEA
1.7 qRT-PCR #:ill X R EK 3Bk miR-21 ik

WA E R IR B AL )5, N Trizol R A (5
BT ) B4 4 % RNA; R K3 ikl &3t
B4 % RNA 4 & W % ¢cDNA J&, 4% % SYBR Green
PCR & | & W ¥ 5 #47 PCR ¥ 3 L3, K 5L 4 1
H:95 °C & M 40 5,95 C &% 40 .60 C & Kk
40 s.72 CFEf# 50 s, 162 45 K, 51401 )7 7] :miR-21
L F 7 ¥ 5'-AGCTTATCAGACTGATGTTG-3', T
W77 K 5'-GAACATGTCTGCGTATCTC-3'; U6 _E i
JF 7] % 5'-CGCTTCGGCAGCACATATAC-3', T it )7
7| h 5'-AAATATGGAACGCTTCACGA-3', U6 # K
% 278 it B miR-21 B9 A At & K ACE
1.8 B XRERMEEFHEINEENE

B RRFIFF T 2ARE 2 (25 pm) £, FHE
o B R A S HH O B E B (EAE K-HR)
WL N A 95% 0, 5% CO, 1R & Ak, %8
KA, AT EMKA N 1.5 mN,K-H #&-F
#1.5h, Ach 5 S W4 5K R b, 1 B4 ) Am A
10 ° mol/L Phe ik 24 kIR 45 £ 4 5, lw X 1070 ~
107 mol/L. Ach, it 4 — ik £ Tty fn % 47 5K 18 %,
SNP % 5 09 47 3 KR . 1 98 4 4 A\ 107 mol/L Phe
SRR g EE L E, N 107 ~ 107 mol/L
SNP T3k 4F — WK & T 6y i & 47 5K 18 £, Phe % &
Byl 45 R B2« Am A 107 ~ 107 mol/L Phe, it F 4 —
WE T By A R 4 1 E
1.9 Western blot X T|EHKIA

TR R 3 ik 41 44 3 HCAEC A N RIPA 3
ARBEEA,MERER, BEAFELEE IxE
HERRERRBAE,ETHAKBFEM.S min;
KEAFRTERI B ATEE HAAE WA
SIRT1(1 : 2 000) . % 5 Bt LB 3-3% B [ ( phosphati-
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dylinositol 3-kinase, PI3K ), 1 1 000 ], p-PI3K
(1:1000) % & #% B B[ (protein kinase B, PKB/
Akt) ,1:1000] .p-Akt(1 : 1000) .p-eNOS(1 :2000) .
eNOS(1 : 2 000) f# GAPDH(1 : 1 000) 431k ,4 C T
BAAR, AZRTURRTANERL N K
(1:10000)#&H2h, ¥ X LML HEL)E, U
GAPDH 1€ 5 W &, 6 i RAZ A R e 4
1.10 Sit=EAE

K | SPSS 26.0 %1t o A 2k 4, 5% 56 £ 4 A
xts Ron  FIALIE R R A LA AR ¢ A 30, £ 41 1)
P 3Rk R B R 7 2 A, 4 1R — B T T e A
K LSD-t ¥ Bh  P<0.05 K 2 2 H %t EE L,

2 # B

2.1 WERBFARBRINEKISIELIER HCAEC
1 miR-21 .SIRT1 BIRIE

50 R b, BRI 2l R RO R B ik miR-21
33k K T 55 96. 88% , 1 SIRT1 #5 1 il mRNA
22 KK BRI 40. 85% 64.29% (P<0.05) ;
S5 HZEEA L, LA HE A 5] HCAEC ' miR-
21 f28 387K T 285. 71% , SIRT1 2 F#l mRNA
FRIFTR 7K 43 I AR 44. 78% 74.51% ( P<0. 05
K1),

A B SIRT1 < — C
o5 GAPDH W B
. . )
a g 1.0 K 15
EH— 2.0r ) W
2% i 08 3
TR 151 ' z
g Xl & 06 a g 10
&*?g 101 & g4 2
T@ a ™ € o5 a
€ 0.5F H‘E{ 0.2 -
'n__: 0 T 9
*ER4A R iz Xt HR4H HBIE @ pof: | HBIE
D E F
SIRT1 S —
GAPDH S y
5r 5
b " % s
g, 4+ % 0.8 R
<z( .}-z.}. Rl #”
T3 3t # 0.6 & 1.0
£ = b z
SR E 04 g
C oo E2 <
= 4= Z 05
. : . =
HEBEE EEE 7] HEREA SHEA @ HEBA EHEA

1. miR-21, SIRT1 7E#EFR % K R 1K 31 Bk 71 5 #E AL F2#9 HCAEC HRIRIA
A.D 2} qRT-PCR #; 1 miR-21 mRNA &3k, B E Jy Western blot il SIRT1 #& 13835, C \F 2 qRT-PCR %l SIRT1 mRNA #£ik,
a}y P<0.05, 53 AL LL#E ;b S P<0.05, 5 H B M LA
Figure 1. Expression of miR-21 and SIRT1 in coronary arteries and HCAEC treated with high glucose in diabetic rats

2.2 antagomiR-21 XF#% bR &% K B 7 4K 3h Bk F0 = 4
4bFERY HCAEC R SIRTI RixRI 200

SRR AR antagomiR-NC 2H R BRIk 3 ik
H' miR-21 FI SIRT1 B FRIXK 22 RG22 E L
(P>0.05) ; 5 & P4 L%, /& B + antagomiR-NC 21
H miR-21 F1 SIRT1 B8 H . mRNA FKik/KF- 2 70
TG 247 L (P>0.05) ;antagomiR-21 7 J5 {4 P
Ak miR-21 MR IRIK 53 B FEAR 77. 42% .58. 66%
SIRT1 # 1 k7K 740 5 F+ & 55.56% ,91.43% ,
SIRT1 mRNA K ik7K V453517 5 88.57% .97.30%

(P<0.05) ; EX527 TN 4 SIRTL 8 1Rk K
S IRRAR 42. 86% 43. 28% ,SIRTI mRNA FEikk
S EAR 27. 27% 23.29% (P<0.05;K2) .
2.3  antagomiR-21 A#E SIRT1 RIEXTHERE KR
AR B Bk it = B B i

R 41 KBRS AR 3h Bk O B 4 xR AL RE AR
22.15% (P<0.05) , 1] antagomiR-21 il J5 K §UdE
IRB) K I B AR 4 T 19.23% (P<0.05) ,1H
EX527 TG K EGER B ki 4K antagomiR-21 £
F&AK 12. 46% ( P<0. 05181 3) .
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2. antagomiR-21 X 524K B EkFN A K2 ZHAE A SIRT1 FRi% KI5
A D 5 qRT-PCR £l miR-21 mRNA K35, B \E 24 Western blot k] SIRT1 #& H ik, C F 24 qRT-PCR il SIRTI mRNA £k,
a A P<0.05, SR HE ;b 4 P<0.05,5 antagomiR-21 ZHHH ;¢ 8 P<0. 05, 5 EH AR ;d 4 P<0. 05, 5 B B +antagomiR-21 41 Fu3,

Figure 2. Effect of antagomiR-21 on SIRT1 expression in coronary arteries and endothelial cells

FEAR BBk &/(mL/min)

3. antagomiR-21 3% SIRT1 & iE 3T HEK R
KRR R h ki EHF00
a i P<0.05, 53 AL HLE b O P<0.05, SHERIAL LA
¢ N P<0.05, 55 antagomiR-21 4 Ib4%
Figure 3. Effect of antagomiR-21 regulation of SIRT1

expression on coronary artery flow in diabetic rats

2.4  antagomiR-21 H#= SIRT1 XJ #E R 5% K R & 4K
BN Bk &7 45 Th BE B 22 i

S0 IR He s A2 1078 mol/L 1077 mol/L,
107 mol/L &% 10~ mol/L Ach 755 4 K BUe R 3 ik
&F Bk 2 4y Wi BE AR 59.43% . 38.19% . 37.79% .
31.93% (P<0.05) ; SRIZH Fe4s , antagomiR-21 T
J&i 107 mol/L. 107 mol/L . 10™° mol/L & 107" mol/L
Ach 75 S 19 K Bt R 3l Bk &F 5K 2 50 5 =
111.89% 41.88% 41.98% .30.01% ( P<0.05) ;5
antagomiR-21 4 [t B, EX527 TG 10 mol/L.
107" mol/L 107° mol/L &% 10~ mol/L Ach S 1K
FReE AR B0 Ik &7 7 2 43 1) B AR 38. 52% | 17.98%
16.74% 15.95% (P<0.05; &l 4A) ; £ 2H K B AR
Sl SNP 53 AR P R AR T 7t S TG B ik 2%
S (P>0.05; % 4B) , #4107 mol/L 1077 mol/L,
107 mol/L & 107 mol/L Phe 55 it K B AR 31 ik
W 4 A B2 A ) R 146. 56% | 259.49% |
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309.21% ,197.78% ( P<0.05) , antagomiR-21 T i
Jii 107 mol/L 1077 mol/L . 107° mol/L } 107> mol/L
Phe 755 19 K BRIREAR 20 kIS 46 2 550455 7Y 20 43 ) B A
36.71% .47.90% . 49.19% . 45.27% (P <0.05),

A — 3tEBA antagomiR-NC4H B
— f&RIH  — antagomiR-214
— antagomiR-21+EX52740

— XR4A
antagomiR-NCZH
— antagomiR-2148

EX527 F#iJ5 107 mol/L 1077 mol/L .10 mol/L }
107 mol/L Phe 5 5 1Y K BL5eE AR 20 kWi 45 % %8 an-
tagomiR-21 215357} 34. 70% .63. 52% 46.36% .
51.17% (P<0.05; & 4C) ,

— MRA — R4
antagomiR-NCZ
— antagomiR-2142

— HERIE c

20 201 antagomiR-21+EX5274 50r — antagomiR-21+EX5274A
- e et e g e e e e e e erpw e g e e it wevtin s e m e e st e siavein e it e e e a
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# 20F B 20 b G
& # § 301 €
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= = = 20} Z b
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100—s L L L 100 L—s . . . oLt . . ! ;
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[ 4. antagomiR-21 J81Z SIRT1 3 #ERF K REIR SN Ak EFHETh&E

IR

A A Ach 15K BUEIR B Ik EF 5k 2, B o SNP 5509 K BUEAR Sk &7 5K 3, C 24 Phe 5 TR R BUERSN Mklb 4 =
a i P<0.05, 5% HRAL S ;b S P<0. 05, SHEMIA HLER ;¢ S P<0. 05,45 antagomiR-21 41 H3KE

Figure 4. Effect of antagomiR-21 regulation of SIRT1 on coronary artery systolic function in diabetic rats

2.5 antagomiR-21 J#2 SIRT1 X S #EFSH HCAEC
F PI3K/ Akt/eNOS 15 518 BB 40

SH#EREA L, = P40 PI3K, Akt
eNOS B & 1k 7K - 43 Jill B ik 45.00% | 54.74% |
60.67% (P<0.05) ; 5 = B4 L 32, antagomiR-21
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e il
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— e — e D-Akt
A -\t
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WD R oNOS
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T J& PI3K ., Akt, eNOS # & 1k /K F 43 51 T+ %5
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