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BB L PKM2 iE$2 1 PR 9 PN B2 AR #1410 B &7 7K Th e
R, BE, FR, AR, B, ARE

(1. TR A = I B M A s SR ks 2arhuey, KUD 4100135 2. PHRG ERHICE MR B ER, P9I 39 646000
3. FEHESCERE K v AL BE R TG RAFSE oy, K7D 4100045 4. FRg K MAE = EERpkmeRE, K75 410013)

(FE] BE: PR M4 AT 5K D BB RSS2 M DR T A I A5 05 748 R Jg BIE A, DA B 200 B X v W 18 ) 2
T8N AR P E T N R AR A DI REARAS o B TR AR AR AR 2 PN R AL 1 T R R R, B A S LE B B S P AR
R TR DI RERE RS T R EEAE A . M2 BUN ER R I (pyruvate kinase isozyme type M2, PKM2) 24 iz fff ids 45 S il
Z—, BEERAE TG PE T A DT R e 4 A B A PR AR . TEPP-46 Tl PKM2 REFEDUSRMAIESS, Ml H—
BB TE BB 21k . AS B 5% SR F TEPP-46 {1 4 411 il PKM2 8 2 1k A9 T 5 25 353 = B 2% 1 F W iR 1k PKM2
(phosphorylated PKM2, p-PKM2)XJ P4 K A 1 16547 5k IR A0 52 ma R e AL, AS Ry - HRWH PRI 14 A I 0 22 1Y
BT R ORI . iR BN A 34, A P AE R (XL, CSTBL/6 /N ) FIE R ZH (db/db 4, db/
db /INER) AR FH LT A R RV WTE HE S 11K TEPP-46 41(IGYT 4L, db/db/INE) A TEPP-46(30 mg/kg) Rl HI SLET 4
TR H S 1R /N BN EE 12 JE S, AN T 20 bk p-PKIM2 T PKIM2 19 8 1 J52 36 2K i 2% — SR AL
(nitric oxide, NO)KLAK M =5 Bk Py KM A 475K BhRE . =il (30 mmol/L) i AN £ TEPP-46(10 pmol/L), H &
B0 B A& ik P B2 408 (human umbilical vein endothelial cells, HUVECs)72 h )i, #:ill F i b NO K-, 4y
NO & & % p-PKM2 Fll PKM2 (8 (& IA K- ela, 7E4NI KSR 3h ) K 7K TEPP-46 X N j 8 — S8 AL /A il
(endothelial nitric oxide synthase, eNOS)BFRILINFEM . &R SEPARIAAM L, b4/ B 3 3 ik p-PKM2 &
IEHE N (P<0.05). H s 25 /)N BRI =5 30 Jik %k 2 Bk E B (acetylcholine,  ACh) A% 5 i 4 452 5o BB 20 B AIK T 47%(P<0.05),
TEPP-46 2H /N R 32 21 ik 6F ACh 19 52 7 PR 285 DR 2828 = 1 28%(P<0.05) 5 3 2H /)N BRI = 2l ik %t A 35 44 (sodium
nitroprusside, SNP)JRN 125 5+ T Ge 1124 L(P>0.05), SXFRRAIAHLL, BEIRILL/N B TE NO ACEREAG;  SHERR
ZHAH L, TEPP-46 41 1 3 31 ik p-PKM2 2% 3k A A9 [7] B 1l 3 NO 7K 7 T4 &5 ($4 P<0.05). = 0 i Al H- 5 B ol 35 =
HUVECs H1 p-PKM2 k50, [A] 0 BEAI 35 W H NO 7K~F-(34) P<0.05).  TEPP-46 Fll =4l [A] 15 5% & HUVECs, 7E41 il
PKM2 R Ak 1) [7] B AT 396 2 e W P 5 1) NO 2B SR G3- WA B 2 (35 P<0.05) o FEAHIL A RN # /K ~F-, TEPP-46 ¥4 1] i
T B ITE 510 eNOS(Ser 1 177) SR 1L T F#(3 P<0.05). £5i8: p-PKM2 o] GEIE i #1 il p-eNOS(Ser1177)/NO & 145 5
2 TRURE R PN 2 A 10 A R D e R A A 2ot
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ABSTRACT

Objective: Endothelium-dependent vasodilation dysfunction is the pathological basis of
diabetic macroangiopathy. The utilization and adaptation of endothelial cells to high
glucose determine the functional status of endothelial cells. Glycolysis pathway is the
major energy source for endothelial cells. Abnormal glycolysis plays an important role in
endothelium-dependent vasodilation dysfunction induced by high glucose. Pyruvate kinase
isozyme type M2 (PKM?2) is one of key enzymes in glycolysis pathway, phosphorylation of
PKM2 can reduce the activity of pyruvate kinase and affect the glycolysis process of
glucose. TEPP-46 can stabilize PKM2 in its tetramer form, reducing its dimer formation
and phosphorylation. Using TEPP-46 as a tool drug to inhibit PKM2 phosphorylation, this
study aims to explore the impact and potential mechanism of phosphorylated PKM2 (p-
PKM?2) on endothelial dependent vasodilation function in high glucose, and to provide a
theoretical basis for finding new intervention targets for diabetic macroangiopathy.
Methods: The mice were divided into 3 groups: a wild-type (WT) group (a control group,
C57BL/6 mice) and a db/db group (a diabetic group, db/db mice), which were treated with
the sodium carboxymethyl cellulose solution (solvent) by gavage once a day, and a TEPP-
46 group (a treatment group, db/db mice+TEPP-46), which was gavaged with TEPP-46
(30 mg/kg) and sodium carboxymethyl cellulose solution once a day. After 12 weeks of
treatment, the levels of p-PKM?2 and PKM?2 protein in thoracic aortas, plasma nitric oxide
(NO) level and endothelium-dependent vasodilation function of thoracic aortas were
detected. High glucose (30 mmol/L) with or without TEPP-46 (10 pmol/L), mannitol
incubating human umbilical vein endothelial cells (HUVECSs) for 72 hours, respectively.
The level of NO in supernatant, the content of NO in cells, and the levels of p-PKM2 and
PKM2 protein were detected. Finally, the effect of TEPP-46 on endothelial nitric oxide
synthase (eNOS) phosphorylation was detected at the cellular and animal levels.

Results: Compared with the control group, the levels of p-PKM2 in thoracic aortas of the
diabetic group increased (P<0.05). The responsiveness of thoracic aortas in the diabetic
group to acetylcholine (ACh) was 47% lower than that in the control group (P<0.05), and
that in TEPP-46 treatment group was 28% higher than that in the diabetic group (P<0.05),
while there was no statistically significant difference in the responsiveness of thoracic
aortas to sodium nitroprusside (SNP). Compared with the control group, the plasma NO
level of mice decreased in the diabetic group, while compared with the diabetic group, the
phosphorylation of PKM2 in thoracic aortas decreased and the plasma NO level increased
in the TEPP-46 group (both P<0.05). High glucose instead of mannitol induced the
increase of PKM2 phosphorylation in HUVECs and reduced the level of NO in supernatant
(both P<0.05). HUVECs incubated with TEPP-46 and high glucose reversed the reduction
of NO production and secretion induced by high glucose while inhibiting PKM?2
phosphorylation (both P<0.05). At the cellular and animal levels, TEPP-46 reversed the
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decrease of eNOS (ser1177) phosphorylation induced by high glucose (both P<0.05).
Conclusion: p-PKM2 may be involved in the process of endothelium-dependent

vasodilation dysfunction in Type 2 diabetes by inhibiting p-eNOS (ser1177)/NO pathway.
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diabetes; pyruvate kinase isozyme type M2; endothelium-dependent vasodilation;

endothelial nitric oxide synthase; nitric oxide

W I g P K I 9 A ] R A e L RO
SN E SR AE , AT 50% AORE IR I B2 P8 TR IR IR
DA S 2212 I AE PN R T VR RT L A BE 1 ) Jo 5
5 B ACH U, e Bz OV BE AR Ak 5 P R MO
PEET 5K 1) 8 F A 2 00 PR 9 i 5 95 72 A o B SE A
T BOME PR BB E A I AE O RRE Y G B D
RO WA A L 3 T SRk 0L 9 R AR — SR Ak A (nitric
oxide, NO)AE:YHI FH B DI 5 | B2 P R A4 4 &7 7 oy
REFRLAGT, SRIMAGUE BE 2 e s Prali i i S Ak 25
YIRYT T ARG W 20 DK L3 5 1 10 A5 &7 5K D R
FAR AN T A = BETS R AROR PE E k  fig
TR AIL TR Sy 7 PR i 1 R I A A S A 7 S

DAY 7 240 X v A 1 ) P G IO P AR e T N
B A DI RERART, T P9 B 4 85% LA L i fig k>
VR TR, BB RS TR v REE BBHA SO N
FE MR A sk D BB A D R A E B E RS, N R
il 2 VR 9 W T A L R v ) OGS, RT DAL B R A
it X AT T 8 A S TN B T o PN TR I 38 0 e P A T
FROH: 13 A0 v 8] 7 )l TR M Tt D B PR Y n 5 R
s i = P9 A R P72 Ak R — k3 H- 9l (diacylglycerol
DAG), DAG 3 230 & H %l C(protein kinase
C, PKO)fFZim g™, PR 40 PKC AT AT N Bz
# — & 1k & & B (endothelial nitric oxide synthase,
eNOS)(Ser1177) AL K-, 1M PKC #5710 AT A4
T TN B2 40 S eNOS(Ser 1 177) B R AL /K SF1, - T 5
M NO AR FHEE o A BPIRAS S 75 BB R M 1 B2 40
Y AT D 38 it 0 2 £ I 1 8 eNOS(Ser 1177) B i fk
FINO KA it — 5%

SRR AR A 4 FR R T RE(M1, M2, LAIR), H
rr M2 AT B B2 3 (pyruvate kinase isozyme type
M2, PKM2)EZLAE N R i #35M PKM2 4 3 Fi4
AL, ARk . R A, Horp g R ik
PKM2 HLA 4 = (A TS B R TG 1, — SRR PKM2 7
PERA B REG, PKM2 (OBEIR L REIS M HF PKM2 R IR
JERE . TEPP-46(— A 2 B4 PKM2 0 ) .
22 58 TR FI AW -1,6- W R AR g {2 #F PKM2 PO SRR TE
A, ff #% B2 fb PKM2(phosphorylated PKM2, p-
PKM2)7K PR . ARBIFSE40R H db/db /I RS o 4

XF PKM2 f p-PKM2 (150, 38 3:f TEPP-46 13 J5 W
FEIHXT p-PKM2 Fil N Bz (6P 1 A8 & 5K ) RE A 5% 1l
FEAE PN 7 240 B 56 T PROM2 AR £ 1T 75 el 35 e A
7521 eNOS(Ser1177) W PR AL FNO ZKF-, LU =
FROE PR 9 P K I A s 722 A S0 T O s 4 AL P
WAl

1 #R57FE

1.1 ##
1.1.1 h4h

8 I I M C5TBL/6(C57) /N B 1 39 1 30 3 v
SRS s A B S T S 8 JE Y HEPE db/db /N (T 5
A R S B BT ) IR 3% T R 2= S B sl )
Huls, /NEURIFEIE . SPFZL, 12 B scks, R
H20~25 Co /NREHRYOK . S, BENPERFET
JE TR IE RS . AHIEGY C 3 i b g 2 s 16 B
TR HHECHE LS . 2018 sydwodd) .
1.1.2 &5 X Al

N B & Bk O 48 B (human umbilical vein
endothelial cells, HUVECs) H 253 ATCC 23 1),
PAYEREY IR PKM2, p-PKM2, eNOS Hl p-eNOS(H5 5
I35k 4053, 3827, 32027, 9570)0 H 35 E CST A
A, NOZTHEIRAT (5254 S0019) [ |iEE = KA
BEARARAF, NOKMILH &S A012)E H B
SR Y TR A FR A 7

1.2 ik
1.2.1 44

& FH 87 4= B (wild-type, WT)CS7BL/6 /)N B A db/
db/NERIFATARSE . /NER 34, Hirh WT 4 A IR
95 25 (db/db 2H) 1R T L2 2 2 i v i H 1 19k
TEPP-46 H(IAYT4H, db/db/)Ni)H TEPP-46(30 mg/kg)
FRH A e RNl HHE S 1R, 43yt
THi12 5.
1.2.2 KEHKR

W e /NI, 5.0 10 min(4 °C, 3 000 g)J Bt
R MEE T -80 CYKFEAE . BUMJE &I /N, /)N
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e E Bk, —3 53 3 3h bk T i A8 5K 0 58
55, 55— A7 T -80 “CYKAE A T8 1 BT B A .
1.2.3 g ik A 5

JREE [ e /N, Fe s R M, By T R
T WO 0o B 3= 20 Jik S H i AR A 1
Kreb’s Sl b o K A 250 3 8 ik 431 i 2~3 mm (1)
AN, 2R BN B A 5K 7 2 AR (DMT 620M) 14 H.
ANEH, REREEME KT, ZJE¥K N
9.8 mN, FEZ/30 min, HGEAMFIESEE 50 mmol/L)
MG 30 min, PEML, #2930 min fFiK IIRE
9.8 mN, ULHT I A 5 FA S RAE, HETORIMA
FAE B umol/L), ik AR E 30 min 5,
JIMA B E(107°~107 mol/LYAY ZEHUA# (acetylcholine,
ACh). fFik 1Pk E B HLL (9.8 mNYFFER, IIAIRIEE
FA = (107°~107 mol/L) 1 filf 3% 4/ . PowerLab
(LabChart 7)RAEAE 7K T1EE
1.2.4 szl o

HUVECs 75 & A 5% ity 4 13 F1 1% AE K -1
R A IR R R R o R 9RAE SR 5% CO,.
37 “Co B4 BBENL SR X} BEZH (5.5 mmol/L 1Y D-75 %
W), 4 (30 mmol/L i) D-F 45 4 Al H @2 B4 (B
7R 30 mOsm/L),  DIAGI =M X P4 52 200 it p-PK M2
FEFINO B 5Em 5 b FEREAL & 341, 9l
A Control 41, HG 411 TEPP-46 £ (30 mmol/L (/) D-7§
75 4 A1 10 umol/LU'TEPP-46 1t [7] % &), LA Il
TEPP-46 X /& 5175 5 J5 N K 40 i p-PKM2 35 FINO
BN o AR 1072 h S TR 2505 .
1.2.5 &G APtk

FH 5 2 11 T Rl 1 I+ 700 79 S S e E T TE o
T (radio-immunoprecipitation assay, RIPA)ZY fif i $#2
YEUN = S Dk R 20 b i SR B, BCA BRI E & M
S, BI4T SDS-PAGE BERCHLTK, %515, BEJSH
5% [ 4F W5 5 BSA & 1 h, 43 5] A PKM2(1 :
1000), p-PKM2(1:1000). eNOS(1:500)F1 p-eNOS(1:
500)—¥t, 7E4 CTIFHF IR, PBSTIELE3 K, HRP
PR lgGHURTE SR P& 1.5 he YIS H ECL &
5, [#H Bio-Rad Bt iR R G5, Tmage lab #K
MR EEAA
1.2.6 NO 3 EARAT £ 36

TERET 0 72 h s A0 2 e 2104 /FL 1Y 6 £L
WeiEAT F— 0. Bl E DAF-FM DA ¥ W (5 B
DAF-FM DA=1000:1), ¥ %} 5 pmol/L, DAF-FM
REICHREPEE, 5NOLEE G A smEl 4k
o, KRR IR, M PBSIHUES, A
AT, FEEEFRA T E 20 min /247, PBSUE
PRV, B BB CIEAE, AL E AR

MIFARR AT, OGRS .
1.2.7 NO A=

3 2o G DIV i R R AT R [ 42 S e NO & it . L
TR . FE0.1 mL I 75 AN 40 b, B0
5min(4 °C, 12000 r/min), HU F 3R SEAT IS SeffE .
BEAPRAE TR A R & UG AR = Pk T, I
J BRSO RE FEAS WO BE (B (A 550 nm), AR AR
MR A REA NO £ & (umol/L) .

1.3 it abiE

K JH GraphPad Prism 5 8K {F#E A7 804G 901, 96
RS BT TR A Y B bR i 25 Geks) R, 241
FLECR ST AR AR e K 56, 221 LR AR Ry 22
kg, P<0.05 A5 HAGE L.

24 B

2.1 TEPP-46 % 2 db/db /s iR R R 4Kk i 14 1 & 4F 5k
IheE, RIEHMEH PKM2 RIBEER L

B AN A A R R - BE R AL/ BRI 32 30
Jik H p-PKM2/PKM2 K3k 5 WT 2 B i 3 i1 (P<0.05),
M 2 2H /N BUEL Y PKM2 3k /K 25 7 oGt i T2 i (P>
0.05), TEPP-46 ZH /N FUi 3= 81 ik p-PKM2/PKM2 7K -
H I AR (P<0.05, 81 1A),

W 9 270 BB 32 30y ik ot 5 %) ACh ARt 1 it 4
EPokIIRE ON ARG, ARA WT 4L/ B K &7 5k %
FEAR T 47%(P<0.05); {#iF TEPP-46 T )5, MR
ZH/IN U FE Sk LA X ACh 4 52 3 BA S 8, TEPP-
46 /NI KRBT TR R BRI AL/ R A2 5 T 28%(P<
0.05, KEI1B). 3 4/ BRI A5 X A 5 1 A s vy P 7 ik
M2 LT E S, LA 3 2H il A % i 5 1Y) S g TG 25
5t {#i H TEPP-46 T il J5 1. JC B .28 1k (P<0.05, ]
10). FHEWT AL, BEIRIE /N BT o NO 1y & it
B 8/ (P<0.05, K 1D); M IRIN4L, TEPP-46
ZH/IN R T NO Fr i3, ZRA G L(P<
0.05, E1D).

2.2 BHEES R KM p-PKM2 KX & MF1NO B
bl

XPREL . wbEAL . HEEREA0HE B PKM2 ik K
PR, SXTRRA R, mbEA p-PKM2 KR F
W(P<0.05), HEEEEAH p-PKM2 /K F-3% 4 I A8 k(P>
0.05, KlI2A). HEEREA S Rkl 2z [\ p-PKM2 1=
R EEFHAGIE X (P<0.05, E2A), S5XTHE
AL, S 72 h)5, HUVECs 3SR NO %%
80 (P<0.05, [K2B).
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PKM2 |..-......|
(-1 e s —— ————— |
WT  db/db TEPP-46 A

p-PKM2/PKM?2
protein level
=

o
n

(=)

1.0 - 1.0 - WT —: 50

: : = db/db -

= 08 £ 08 ~+ db/db+ TEPP-46 5 40

£ 06 g 06 g 30

< < =

Z 04} o Wt Z 0.4 S 120

S 02} -=db/db S 02

% 7, L~ dbldb+TEPP-46 Sl E 10
1 1 1 1 1 1 1 1 Q

-9 -8 -7 -6 -5 9 -8 -7 -6 -5 2 07T  dbidb TEPP-46 D

ACh/(log mol/L) B SNP/(log mol/L) C

1 TEPP-46 %2 db/db /N A AR T I &FIKTNRE, 51 H PKM2 BOBSER 1L

Figure 1 TEPP-46 alleviates endothelium-derived relaxing impairment in db/db mice and inhibits the PKM2
phosphorylation of the thoracic aortas

A: Western blotting showing the expression of p-PKM2 and PKM2 in thoracic aortas of mice in the 3 groups. B: Acetylcholine
(ACh)-induced endothelium-dependent vasodilation of aortic rings of mice in the 3 groups. C: Sodium nitroprusside (SNP)-induced
endothelium-independent vasodilation of aortic rings of mice in the 3 groups. D: The level of NO in the serum of mice in the 3
groups. *P<0.05 vs the wild-type (WT) group, TP<0.05 vs the db/db group (n=5). PKM2: Pyruvate kinase isozyme type M2; p-
PKM2: Phosphorylated PKM2.

Control HG Mannitol = 20 _ 40
p-PKM2|- | — | EE 1.5 * 30
&2 il s
PKM2|---| %E 10 gzo %
, X205 S 10
B-actin |---| ry Z
0 Control HG  Mannitol A 0 Control HG B

2 SEESH KM p-PKM2 RiXIE N NO BRI

Figure 2 High glucose (HG) induces the increase of p-PKM2 in HUVECs and decreases NO release

A: Western blotting showing the expression of p-PKM2 and PKM2 in HUVECs treated with HG or mannitol for 72 h. B: Total NO
level in supernatant of HUVECs in the 2 groups. *P<0.05 vs the control group, TP<0.05 vs the HG group (n=3). PKM2: Pyruvate
kinase isozyme type M2; p-PKM2: Phosphorylated PKM2; HUVECs: Human umbilical vein endothelial cells.

2.3 TEPP-46 I PKM2 BEER{L, [FHHE i A B 40 A0 2.4 TEPP-46 i ¥ 5 1815 S 89 eNOS(Ser1177) B ER 1L
NO B Th

T RN P45 2] . TEPP-46 2845 i 44 p- UMK, SXFRAM, &4 eNOS
PKM2/PKM2 FFE T 30%(P<0.05. [ 3A). 4L 11 (Ser1177) W W2 ALKV R % T 64%; Tl TEPP-46 1~ i
J& , eNOS(Serl177) B R IL KI5 T 93%, 7
G128 L (HP<0.05, Kl4A), ESIYIKFE, 5
XTHEZH LA, BERIE 2H /N B eNOS(Ser1177) 8% fL 7K
SEREAR T 51%; -SRI ALAH L, TEPP-46 /MR
J#6 = B ik eNOS(Ser1177) i i A 7K 34 T 62%(3
P<0.05, 4B).,

W th NO & B 581 130%(P<0.05, [#13B)., 5@k
AH G, TEPP-46 21 2% 6 5% St 5% FE B I 34 58 (P<0.05,
#3C).
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,_.
W
IS
=

Control HG TEPP-46

o —~
p—PKM2|- — -‘ EE T_} 30
S g 20
PKM2|———‘ =5 s
S8 S 10
Fractn | ———— & :
0 0
Control HG TEPP-46 A Control HG TEPP-46 B
Control HG TEPP-46

50 pm 50 pm 50 pm

3 TEPP-4641HI PKM2 BBR K K B B2 1t P9 B2 40 AR NO B A

Figure 3 TEPP-46 inhibits PKM?2 phosphorylation and increases NO release

A: Western blotting showing the expression of p-PKM2 and PKM2 of HUVECsS in the 3 groups. B: Total NO level in supernatant of
HUVEGC:sS in the 3 groups. C: NO generation was measured by DAF-FM DA fluorescence of HUVECsS in the 3 groups. *P<0.05 vs
the control group, T P<0.05 vs the HG group (n=3). PKM2: Pyruvate kinase isozyme type M2; p-PKM2: Phosphorylated PKM2;
HUVECs: Human umbilical vein endothelial cells.

Control HG TEPP-46

p-eNOS

o

3 -

8 s

o o
7ol =} [ BR=]
[oR] [eR5
Z © Z ©
? g8 ? 8
o o

Control HG TEPP-46 A g WT db/db  TEPP-46 B

4 TEPP-46 Al i#i%E 5 H51% 549 eNOS(Ser1 177) B ER 1L TN B&

Figure 4 TEPP-46 reverses the decrease of eNOS (ser1177) phosphorylation induced by high glucose (HG)

A: Western blotting showing the expression of p-eNOS and eNOS of HUVECS in the 3 groups. *P<0.05 vs the control group, ¥ P<
0.05 vs the HG group (n=3). B: Western blotting showing the expression of p-eNOS and eNOS in thoracic aortas of mice in the 3
groups. *P<0.05 vs the wild-type (WT) group, TP<0.05 vs the db/db group (n=5). PKM2: Pyruvate kinase isozyme type M2; p-
PKM2: Phosphorylated PKM2; HUVECs: Human umbilical vein endothelial cells.

33t it PKIM2 A U 5 A g 75 i) — SR A R A A i A rh 36
Bl PKM2 B 12 Ak 38 0, S P ) 03 5 2 AR A1

AHIF 5 2 BN PR s /)N BRUM = 2 Jhk P R AR o 2 PKM2 X Py B AR 2 5 Z R ISR A2 . &
TKINBE T I EEA p-PKM2 23k, TEPP-46 411 J o il R ER A RN Sh AR AU il 4 40 p-PKIM2 34
p-PKM2 &3k I 8038 P K A M &7 sk T g FRifi 5 e 1A 7 PKM2 B R Ak J T4 il it 2 k- L0 M2 7% Fn
IS B AR S 43IE B TEPP-46 A BN BRIRZS T A BEBE T 3 A R /DN BRI I E AN A O T
F 41l eNOS(Ser1177) B L AINO Bl BT, 7 B ko R A A e 00 R A% - I AT
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H I R A R ORI A T (2 PRM2
FRAEIE AR, #% PKM2AE N B kRS, BERRILTS 5%
SR # SEPLTE IR F 3(signal transducer and activator of
transcription3, STAT3), M 1fi 4 #F 1 4 fis 4 &K -6
(interleukin-6, I1L-6)1 [ 4l ifd /- % -1B(interleukin-18,
IL-1B) iy 7= AU AR i 1 % 3 p-PKM2 1]
A A T P B 0 R T 4 A A - 1 RN SE R
F(IL-6. IL-1B)AYFik, i PKM2 W21k rT LA
S 0 N R AN T RE AN . AHIFSE E—20 % B p-
PKM2 REA™ 5 = HE 175 5 10 D3 R AR P I 45 &7 sk D e
FERESNHI P K 41 eNOS(Ser1177) B2 1k A1 NO FEJik
X — &I B TR X B g AR I 9 A8 e L
() PRAR o p-PKIM2 438 A B o PR T 7 38 il 30 2 o2
%, SEWERE P =4 DAG 21, DAG Ry ns:
BT PKC {5 5 B8 p-PKM2 i AT DL 20 g J5 1F A
A% S5 BN S S a5t & B PKC
PRI T d 25 15 ob/ob /N ER E BNk eNOS(Ser1177)
IR ALK, I35 ob/ob /)N B 35 B ik M B AR i
M4 £F 5k A . p-PKM2 & 75 i i DAG/PKC/eNOS
(Ser1177)i& A2 1H 77 NO FUIMLAE PN R M 145 &7 5K )
fig, DAL p-PKM2 & A AATEHAD IR AL G A itk — 20
9%

TEPP-46 J&—Fl/Nr1-25%), 75 PKM2 L7
T A A ARRIR 25 A 235 A 412 1 PROMI2 W1 T R R i il DU 2R
AT 2 4 L TN T R A T 1, TRD s T e R AR
J K PKM2 iR 1K . TEPP-46 X PKM2 ELA ik
PE, X —FrEUE 1B R PKM2 DiRE ) 32 %
THZP, AR 4R PKM2 I X 2 RE
PR HAT P VE R, TEPP-46 38 1< 3 Y Kz 4 i ¢
ik PR 2% 15 K V5 44T R A ik 2 8 PR o 8 O o HR
TEPP-46 A] jifi 21 T #4 p-STAT3 411 ] NOD #f 52 {A #4
FH 45 #5047 ¢ 28 H 3(NOD-like receptor thermal
protein domain associated protein 3, NLRP3)f4JiE 1k ,
AT S 25 0 55 /0N BB 7Y v i) S B Ik g R e J2 1 i
JEER2; TEPP-46 T Ab BE Wi 20 ity vl (5 HE o g 22 0 o 38
M 37, R4 /N B G 52 N 2R IE RN BCILAE 119 52 02
WFFEPYHE A 30 TEPP-46 1] LI i 11 il PKM2 — R AKTE
RS /TG AL . R, BEPLLRMIER . A
TRZH AT BT 9T S & PR 1] TEPP-46 115 J5 A s /1
B 1T IR A A T 5260 2 h IO 5 T 99 4 1 B
H/NRZ BT B 225, $7 TEPP-46 ] gl ik
43 31 5 A% 2 55 08 D /)N B PN B AR e ot 5 7 ik
UIRER RS o TEARMTE T, TCie BT S KF- b &
TELARMEIKF-, TEPP-46 #FREE U M4 1F T P9 K 41 i
eNOS(Ser1177) W BR AL 1 NO Bl . (BAHF I WAFAE
— AN, RN AR A B, AR RRfE

AR Bk N R A B TR S, R BE I B p-PKM2
Jal4E eNOS IR AL i ELARML . F-AT LIS AE 5 2L 58
i = sh kN B4, 8 B p-PKM2 521 p-eNOS [
EAEALH]
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PKM2 BRI, PKM2 T () A T B 1< 0 61
p-eNOS(Ser1177)/NO i&x #5515 2 BUBE IR IR N B AR 1
I &7 e DI RB R AT, 31X T R R T FROME PR I
AR VS AE R s BRI TR
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