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 OE B BT A B R AR BRI AR R S K AT REAL . TR SR FABEALE T RO 32 e
C57/B6 /NEBEAL Ay 4 41, BPX M4l A2 R R F A RS R IR T A, B A4 8 o X MRZH R (R AT ol b 38, LAt 3 2 fiff
JH g 2 Bk (lipopolysaccharide , LPS , 10mg/ kg ) 57 I8 i A2 G 39 J7 2y 82 ok 38 i My 450 4% /0 BROBSE TR ) JHC vl A1 760 St 06 97 4 0 o5 71 S 0 97
A/NERT LPS AT 7 R4 T 25me/ (kg - d) A1 100mg/ (kg - d) B9 B2 AZ BEHE T, X B8 21 A0 B 0 41 45 %4—@0 9% FAALEN
WHEE . LPS B TEST 12h J5 , B BN BUSE A% Il 9 HE 6 T ( bronchoalveolar lavage fluid , BALF ) Ffiii 20 40, i i &5 2 M4y F 2424
SIS TEAL A AN R R, R SRR AL L R 4 /0N R 2 2 B A B R 4L ] JI_E%%%MHWKHEP%HK
P 20 IR BB A5 T4 T 7 (8.25 £0.45 43 vs 1.31 £0.23 43) ,BALF HFLIE & 5 (0. 65 £0. 12mmol/L vs 0. 17 £0. 04mmol/L) I F,
iR £6 JI56 S0 S 1 (8934. 12 +145.25U/L vs 4782.53 = 111.04U/L) 34 im0 , ili 28 43rp IL - 18 .IL -6 F1 TNF - o i mRNA 7K ¥ B & F
1o, Ml 2 20 ORI A bR S B 1 (GLUTL \HK2 \PDK2 \PKM2) 14 8 (4 2 & BE AL 7 (histone deacetylase 7,HDAC7) [ 2 [ K5 B &
L, 2R GEE SL(P <0.05) s AL LA ARG & 6 97 20 A w390 & 35 7 AL /DS BRI v B4 £ ) S8 0l 2, I 5 4 - 4
fi£(5.69 £0.92 4+.2.04 £0.31 43 vs 8.25 £0.45 43) ,BALF 1 FL R & & (0. 42 + 0. 03mmol/L 0. 25 = 0. 02mmol/L vs 0. 65 =
0. 12mmol/L) FVFL R £ i 2075 1 (6822. 24 +172.02U/L . 5872.02 £93.07U/L vs 8934.12 +145.25U/L) F&{&% , I 4L IL - 18,
IL -6 1 TNF — o« ) mRNA 7K B G B A% il 20 40 7h GLUT1 \HK2 PDK2 .PKM2 Il HDACT (97 [ #R kW B T, 2 S84 %1

B (P<0.05), &I [ AT 10 35 0 4% e B 0 /)N BRI o 38 43 405 0 48 P B i, FEAL R P RB 55 HDACT A 5 19 AR 8 g 2
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Effects of Piceatannol on Metabolic Reprogramming in Mice with Sepsis — induced Lung Injury. X/ONG Juan, GAO Minglang, FAN
Guohua. Department of Thoracic Surgery, Renmin Hospital of Wuhan University, Hubei 430060, China

Abstract Objective To investigate the effect and possible mechanism of piceatannol on metabolic reprogramming in mice with sep-
sis — induced lung injury. Methods According to the random number table, 32male C57/B6mice were randomly divided into 4groups:
control group, model group, low — dose treatment group and high — dose treatment group, with 8mice in each group. The control group did
not do any treatment, and the other 3groups were treated by LPS (10mg/kg) single intraperitoneal injection to construct the mouse model
of sepsis — induced lung injury. Mice in low — dose treatment group and high — dose treatment group were given 25mg/ (kg + d) and
100mg/ (kg - d) of piceatannol at 7d before LPS injection, the control group and model group were given the same amount of 0.9% sodi-
um chloride solution by gavage. 12h after intraperitoneal injection of LPS, bronchoalveolar lavage fluid ( BALF) and lung tissues were col-
lected, and the lung injury status of mice in each group was evaluated by morphological and molecular biology experiments. Results
Compared with the control group, the pathological injury of lung tissue in the model group was more obvious than that in the control group,
mainly manifested as pulmonary edema and inflammatory cell infiltration, and the lung injury score was higher(8.25 +0.45vs 1.31 =
0.23), lactic acid content (0.65 £0. 12mmol/L vs 0.17 £0.04mmol/L) and lactate dehydrogenase activity (8934.12 +145.25U/L vs
4782.53 +111.04U/L) in BALF were increased. The mRNA levels of IL — 1B, IL -6 and TNF - « in lung tissue were significantly in-
creased, and the protein expressions levels of GLUT1, HK2, PDK2, PKM2 and HDAC7 were significantly up - regulated in lung tissue,
the differences were statistically significant (P <0.05). Compared with the model group, the lung pathological injury in low — dose treat-
ment group and high — dose treatment group was significantly reduced, the lung injury score was lower(5.69 +0.92, 2.04 £0.31 vs
8.25 +£0.45), the lactic acid content (0.42 £0.03mmol/L, 0.25 £0.02mmol/L vs 0. 65 0. 12mmol/L) and lactate dehydrogenase
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activity (6822.24 +172.02U/L, 5872.02 £93.07U/L vs 8934.12 +145.25U/L) in BALF were decreased. The mRNA levels of IL —
1B, IL -6 and TNF - a in lung tissues were significantly decreased, and the protein expression levels of GLUT1, HK2, PDK2, PKM2

and HDAC7 were significantly decreased, the differences were statistically significant (P <0.05). Conclusion Piceatannol can signifi-

cantly reduce lung pathological injury and inflammatory response in mice with sepsis, the mechanism of which may be related to the inhibi-

tion of metabolic reprogramming mediated by HDAC7.
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A4 9 AR AR I 2 AhOE 20 4 i st T AR
R R R W AN Y A g R A A T
R/ERFT I K VERFAERY . BEAERFIT R,
J¥e 75 il 4847 Bt Ml 2 29 % AR T B e G 1R g R
R T3 i o 0 3 RO R S A T R i R D
SR A B B 45 . A 22 2 BEAL B 7 (histone
deacetylase 7, HDAC7 ) & H. 76 & ¥ 4 @ 1K i) 25 #4 15
B R 9 I 5 i i PR 6 38 Al , T 38 2o 3K B Toll B A2
& 4 (Toll like receptor 4, TLR4 ) /5 (B B i AR E B
Wit 240 L 98 1k R RO A S — R A AR T A
KRG RN T RRZ W R Imeaw, B
A EEMPRNE M, [FE L2 —Fh E 20 HDACT #7
il 700, AE L e 2 0 Bl 5 45 v 0y PR T B AT R L R
W AR WSSO R I R AZ I T Ak B G
iE /)N B2 i 458 495 1) 5 i) B v AR VR FHAILARD , & 76 S 4
Jei e B I B St i 450 40 1% TR RGO 4R AR — E
ZEAR .
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1. B85 3057 « ig 2 M (lipopolysaccharide, LPS,
417 .98.61% )W Sigma — Aldrich ( [ 1) 52 5 47 FR
O RSB (4G .98.09% HIt5  HY —13518) Iy
H MedChemExpress( 1 & ) A & ; — 3T GLUTI (it .
ab115730) , HK2 ( fit %5 ; ab209847 ) . PDK2 ( #it 5.
ab68164) . PKM2 ( it %5 ; ah85555) . HDAC7 ( it 5.
ab166911) .GAPDH (it %5 . ab8245) | FEHi e 1gG (it
7 :ab52947) ) B ¥ [E Abcam A F

2. S5 B ) K e B E M 458 40 455 Y 11 5T . TC R
I JELAA (specified — pathogens free, SPF) 2% i ¥ C57/
B6 /NEL(CE IR i g 24. 11 +2.83g,8 ~ 10 JA#R)
W B LA S S Y E o b S Bh W) S g RN A
AL . WDRM20180401 , R HIBEAL £+ £ 1%, ¥ 32
HUNRBENL 0 4 41, ROt R4 BRI A ISR 3R 7
YURT S R EIRYT AL, A4S 8 H . X AR U o] &b

L H A 3 20 R H g 2 B ( lipopdysaccharide, LPS,
10mg/kg) HLUCIE I T 565 19 75 R e 2 A il 463 3 />
BRBE Y ) JFE o IR 50 36 9 AL R R S TR T AN
LPS {81 7 K43 9145 T 25mg/ (kg - d) A1 100mg/
(kg d) M BZAZBEHE B, % EA RIS Y 4 2 7 45 i
0.9% FACHIEMMEE . LPS M s TE 41 12h J5 , Ab3E
/I B B B SRS Il 8 T 6 W ( bronchoalveolar lavage
fluid , BALF) M 2 ZUbR A . A F 52 BT A 8 24 1
B N R IR g 5 56 3 W) 3 BRI P 2% B 22 407
HEE[ S5 : WDRM 3h (f#) 25 20210305 5 ],

3. BALF LR & i K 7L R Mot S i % A 0 I
LPS il 12h Jo M6 I 1 20 e 5 0 1% A9 TG B e 22 6k
JR I /DN B, 2% B /0N B Jis I A7 AR 4R A RS JE B9 Il
B IS/ T] o BEJE  BEH 0. 3ml fY B R £h 2%
PRIB ] /N SRZE B T T AR E VR . B HETE 2 Ik
Ja K PI HE VR WOIR S 1 5, 0 T 4°C TR O AL
H L 1000r/min B9 % 3 250 10min, K4 L BRG,
R 415 T B 4 8 WK B 5 ( enzyme linked immunosorbent
assay, ELISA ) 2 il b5 o 1 26, JF AR 48 24 A FE A 19
JETTE BALF R UM & i b LR Mo Sl i 7% 1

4. HE et UM U LT 2 R W (4% )
2 1K, 200l F A R OK R Z& 18 7K b i, I (0 FH 86 2
SRR s B U1 R K A5 B R i L 2L A
HRA O HERE Th 5, AR B2 2 W I K | R M
FHAKE - P40 (hematoxylin — eosin, HE ) 44 4 J5 78 )6
OB N ST A IR [ A 2% 21 /0 BT A £ 1
UV i 7 = X N NI o AT o O O 17 K
DT 25% 52 4 MR 25% ~50% 53 Gy B R
50% ~75% ;4 5y i =75% .

5. SERF PG RE B R A W BE N (real — time fluo-
rescence quantitative polymerase chain reaction, RT -
qPCR) A&l fie 58 14 240 Jfd [X] 5~ fd 1] Trizol ¥4 $2 MU 4% 41
AN ZH 2 B RNA R 3l 2o iz 5 s iR & 4R R
¢DNA, K JH SYBRGreen PCR &7 & #4T RT - qPCR
KN, BARFEE T .95 60s,95°C 155,60°C 20s,
72°C 455,340 DEE,72°C T Smin, i@ 2740
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A HAEEFE mRNA B H X &8 KF, BL GAPDH
YERNZHEF . RT - qPCR BIBIWFFIFELFE 1,

%1 RT-qPCR W5 #FF]

F R 2 B BIWFH (53"
IL-1p EW#51%) . TGCCACCTTTTGACAGTGATG
THSI% . TGATGTGCTGCTGCGAGATT
- F #5014 . CTATCTACTTACTTCATTCCC
F#£514) . CAAATCTAGTCGTAGTCGTA
INF S . GATCGGTCCCCAAAGGGATG
-
FUE51 4. TTTGCTACGACGTGGGCTAC
F##514 . CCCTTAAGAGGGATGCTGCC
GAPDH

T34 : TACGGCCAAATCCGTTCACA

6. Western blot 2 5 Il - 42 B4 20 /] B il 20 21 B
AP I T BCA BE I 2 45 FE A R
BE O AR S B T - 80°C KM AF ., BiJG Xt
# AL FIHEAT SDS - PAGE HLJk , 4% 25 1 K i 7% 3]
PVDF JBE b JBAR 4= 5 5 P 2550 I, I A% 1 — it
I E R, & H i TBST Edk 4 Ja , i H =

PUTHIKIEE h, &, kR RN EA
o AT G, S5 8 A Image Lab X 4% K 18 AY 7K B
{HHEAT € = 5

7. G50 R FH SPSS 21. 0 Gi i 2E 1 X
PHATGE . TR LI E 2 FRUE2E (v £ 5)
FoR 2 ) LR TR 3R 7 22 93 A, P 4L T) LU 3R
FHBCKTEEAR ¢ K5 LA P <0.05 NES AR E XL,

& ES

L. B2 AZ B X e 35 0 /0N R o BHL 453 493 1) 52 o
HE %o 25 5 7R 45 78 21 /)N B o R 2 /) UM 21 21
Rl B T R T I N @ R g
(E 1) 5 05 07 20 B 3 (% 2) s SR A4 L
B ARG I 7 A A ) R T AL BUT A U R
o SR 1 ) S R B 0 T A W BRI (R 2) . Uk
A AR 16 7 2 A i ) R T A )N B I E R
FLAR B it R0 FL R b ML A e T 1 T AU 21 W R IR
(P<0.05,%2),

B1 /NEFEVR(HE 3, x200)
ALK IRLL B BRI AL C.AIRAIBEVA YT AL D. 7 R 6T 4L

®2 BANMNRHRGIEDRIAERERPBRGREIKRE (2 25)

21531 n it 88 453 V- 43 (43 il 96 VB e 9 P LR S (mmol/L) il v O Y P L AR R U IS M (U/L)
Xt BE 41 8 1.31£0.23 0.17 £0.04 4782.53 +111.04
R ZH 8 8.25+0.45" 0.65+0.12" 8934.12 £145.25°

R EiRIT A 8 4.52 £0.36" 0.42 £0.03* 6822.24 +172.02*

o R R YT 4l 8 2.04 £0.31* 0.25 £0.02* 5872.02 +93.07*

Xt RA L, " P<0.05; 5HAA L, " P <0.05

2. 1R A2 BT e B E /N B 20 20 4% P 2 IV 1Y) s
M. RT — qPCR A5 25 5 87, 55 % RE A bb A, B 7R 24
N A2 P IL - 1B IL — 6 Fl TNF — o ) mRNA %
KA B TR (P <0.05) ; 5 RIR A b IG5
TR IT AR R IR T A/ R 2 IL - 1B 1L -6
A TNF - o« 9 mRNA 3% 3K 7K W) B & B AIK (P <
0.05,%3),

3. R AZ BN e B A /) Bl ity 2H ZPUR I fige 14 5% 1)
Western blot #6025 5 B 7, 5 X% R4 L3, AU 24
/N BRI 2 20 eboRE % £ Ar 25 8 1 (GLUT1  HK2 , PDK2
1 PKM2 ) 1A X R IE KB BT m (P <0.05) 35
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A2 L, R = VR U7 4 RN 3 A B IR T 4/ BRI 4
#1h GLUTL .HK2 .PDK2 F1 PKM2 B4 4H X 3¢ 325 7Kk F B
WEML(P<0.05,K2,%4),

x3 JBADMRMARFRKXEEEEFH mRNA

HEIFTRIEKE (v +5)
21 51 n IL-1B IL -6 TNF - «
X AR 41 8 2.39£0.23 4.13£0.18  2.30 £0.31
LRI Y] 8 11.23+1.77° 9.02+1.02" 7.55+1.09"
A EIBTA 8 5.69 £0.92" 7.51 £0.26" 5.21+0.72"
mEAEIRITA 8 3.56 £0.22% 5.36 £0.62* 3.26 £0.38*

S5XMMEH L, " P<0.05; SBRIA HE TP <0.05
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Western blot 3% & %5 &

4. 1B AZ B X e B3 0E /D BRI 21 40 HDACT 8 H
FEIRMIFE I . Western blotyk A6 il 25 51 % |, 5 %) & 41
L Ase AR 20 /)N BRUH 20 21 HDACT B9 8 1 AH X 3R 3k
KB TR (4.23 £0.29 vs 1.55 £0.17, P <
0.05) ; SACARIZ A, IR 2 A Y7 41 A0 e ) & YA YT A
/NI AL Z R HDACT B8 A X 38 35 K F B & %
fK(1.39 +0.12.1.03 +0.08 vs 4.23 +0.29, P <
0.05,/3),

15 it

T 45 47 2 e it R A AR AR T A R I 2

x4 BANMRMARAPHEEBRSESNEXNREKF (x25)

215 n GLUT1/GAPDH HK2/GAPDH PDK2/GAPDH PKM2/GAPDH
Xt BE 4 8 2.01 £0.22 1.72 £0.16 1.98 £0.17 0.47 £0.04
A2 8 6.35+0.41" 3.28 +0.31°* 7.89+0.82° 6.93+0.63°
G IRIT A 8 4.23 £0.55* 1.62 +0.28* 3.83 £0.25* 1.77 £0.25*
1o A R YT 4 8 1.89 £0.46* 1.02+0.17* 2.11 £0.32* 1.02 +0.08*

SRR LR, " P <0.05; SRR LA, *P <0.05

HDACT

GAPDH [is @b amn amn|

Z§"}: y;’g}/ %{g .v‘i\;g
& &
NI
¢ &

B3 /R4 5 HDACT B Western blot % 57 &

W T A 3 o0 B A T o A T S o R P B
B 47 1 RO AR g v e B RE Al 48 43 /0N R
Jilti 20 402 & 1 40 B P F B9 mRNA 33k K CF 3 m,
GLUT1 HK2 .PDK2 £ PKM2 By A £ LT &, i
25mg/ (kg + d) Al 100mg/ (kg - d) A B A2 s 1 b 3
AT 4% LPS 75 5 09 /0N U 51 4, 400 o i S A% Pk
S (7] s [ AT it 20 OB I i K F- o i — 20 B 0 9 4
71N B AZ T %) 33 i it £ 4 VR AT BB 5 X HDACT
A

Wi Rt ie i E R —  FE A
A AR I T R TN AR A O TR AR
0 ML A A N AR Rl R A A3 iR R R I M1 R
RN R /IR B M M2 R BEAE A A R, M1
AU B A A e R R 3 SO TR A, T R
TE A rh S P R BT 2, S SO A R RN AR B PR I AR R
Tk 1Y) 3% FAR 1 — 25 BUORE 9 A B DR 5 o 1 BT, A
5 2 1 Wi 40 e 7y A0 o g A, W 4 L 1 43
T 4 A D) AT S — 25 0 S I A i [ B S R P

JREN BRI S s, 7R T A i A8 0 % A
it 2H 28 v 2 A KO- B S T i TR SR A R FL IR HE
T 2 - B4 - D — A 498 (2 - DG) 11 1 i i
fiff e T ek A e B /0 R o B 8 47 B R M RN
[ Bk /0N BRUA 4 40 NLRP3 98 /DN 1 38355 o P i 1
W0 AHESE & B, A RS BT AT W R e
iE /N UL 40 L - 18\ IL -6 F1 TNF — o, [R] i 28 417
7 i 4 2 e R A K

FI A2 BEAE Ol —Fh Z 80 55 1 Rk Z Bk &4, 17
T HEWZFEY D AR W TEFRME
Ao AR PR R, 1R A BRI RE R B
2 BRTE M AL AR P U PUBE RS PR AE BT
FE JHE R S A A8 O L R S e AT A
SIRT3/FOX03a 15 %5 it # 18 2 Pl 48 70 40 MY 1) 2 kL A4
e Rets , & mp s ool . AR B RE
8 3k A e R K S R Il S R W IR
DU S AR BRI 5 00 I S AR e 40 05 R AF Ak 1 e B
E O VR 05 70, R AZ B mT B2 B0 JAK2 , 238 /N B
O REThEE™ . BEAERT ST /R , HDACT Al {2 3 5 v 410
MR TLR4 M 19 £ 4% 14 4 B DN - 3% 58 JF 300E 4% 1
FR, HL RS 5 HDAGCT X [ I 40 B i) 4 8% £ 3%
B ARG R W], (R R B AL B AT 3
il e 250 /DN BRI 40 2 HDACT Y28 11363k, DR g #
T P 7 A2 Tt X e 8 i /)N BRI 4 0 1% W T At 0 11 T e
5HXF HDACT EARB FIHA X,
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FER¥JLE IGF -1 5 sk 4 14 R s M K R 5

B JF A eFHE KR ok K OT OB #H

W OE B LB NS Z R4 KT - 1 (Ginsulin - like growth factor — 1, IGF — 1) | Ifil g i A 35 4 4E K &

OIS PR AR R e . TR BRI 2020 4 10 A ~ 2021 457 F7E 22N T DS B IR 25 7] 45 o 45 5 BE e A0 AR
HEREARVE Y 6 ~ 10 2 JL3E 157 B, Hop AR JL3E 81 B0 AR EAL  AE AR L JLEE 76 BN AR AL, K5 FARIEAERE S & Hh R
BTN 4 A, BOAE P R A (o =21) JIEETCPE R (n =60) ARMEEPE A (n =10) ARNERELE R BAA (n=66) . 5

#FIGF - 1 JEREAKKN 7454 3 (insulin growth factor binding protein 3, IGFBP3) i JIH [ % ( total cholesterol, TC) . H i =k
(triglyceride, TG) | = %5 F g 2 14 AH & B ( high density lipoprotein — cholesterol, HDL — C) iK% B Ji§ 25 4 BH [# B (low density lipopro-

tein - cholesterol, LDL - C) A8 ZE WX A v o WEAFARILEMN AT IGF -1 MAF L HFRAFHIL, &R KA

FEATH H R A HRBERE S VI H (20JRI0RA695 ) 5 22 K245 — I B B P 56 4 W B30 H (1dyyyn2018 - 77)
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