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WE By, AT SIRTI/FOXO1 @ ¥4K 3T 755 % B (TP) 3T AR WA K (AP) M 845 K SR 4 A, 77 ik I
60 2 SD KR, ALy ABF R AEA 20 TP(100 mg/kg) 28 SIRT1 45 ) & & BE e (NA 22,100 mg/kg) 41 TP + .
HBEMEA (TP + NA 28, TP NA 354 100 mg/kg) , 40 12 R, R A FEATIZIR S 124 5% 4 #5128 4h (1 ml/kg) # 5 AP
MR KRR A S5dERARIA,MNEEKE MART BRE,HHETREWM(WD), ZARAHE-FLEE
(HE) ML B0 K R 29w B O | 3H47 Holfbauer #F 2, R A 4 B 3 fo 2 5 AT U M) f B 5 & & (Pa0, ) | —atum
5 JE (PaCo,) A A4 (01) F 347, A BRI % 58 & M ik (ELISA) X7 &40 K R fe & M B 3R B F o INF-a) . &

IFE 6(IL-6) B BaK T | & G fo )& ¥P i i 48 M SIRT1 . FOXO01 & acely-FOXO1 & & & ik . £ R . 5B F Karkix,
BEA LK AR E ML W/D Holfbauer 34 s PaCO, [ TNF-a \1L-6 | i& 4B K -F & acely-FOXO1 & & £k B %7
#,Pa0, Ol & SIRTI & & &5 B HEIK(3 P<0.05), SEA LA TP 4K KK E MiZL2% W/D, Holfbauer 3
4z PaCO, , TNF-a, TL-6 . % % B 7K F & acely-FOXO1 & & & ik 4%, Pa0, 0T & SIRTI & & k& A& (34 P<
0.05) , NA Z1 Kk SMKZ ML W/D, Holfbauer 3% 2 PaCO, \TNF-a 116 JE 4 B K -F & acely-FOXO1 & & &
ik 4+ ,Pa0, 01 SIRT1 % & Rk BAK(39 P<0.05) , 5 TP + NA 23645 NA 28 K S MK F AF422 W/D ., Holfbauer
4 f2 PaCO, . TNF-a, IL-6 ., % # B /K -F % acely-FOXO1 FakikAeg, Pa0, | OI, SIRT1 FORABIK(H P<
0.05),% TP AKX AR Z M2L22 W/D Holtbauer #F 4~ s PaCO, \ TNF-a \IL-6 , 5 4> B 7K F & acely-FOXOI 8k
ik A&, Pa0, (O, SIRT1 & & &A% (39 P<0.05), &K K FOX01 O 42 ZFALHFEL(P>0.05), %&
# . TP T4t it E i SIRTI/FOXO1 125 | B & AP AR 4545 X R 0% Il 28 225345
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Protective effect of tea polyphenols on lung injury induced by acute pancreatitis in rats based on SIRT1/FOXOI1
pathway XIE Yu-jie”. Laiwu Central Hospital of Xinwen Mining Group, Jinan 271103, China

Abstract Objective: To investigate the protective effect of tea polyphenols (TP) on lung injury induced by acute pan-
creatitis in rats based on SIRT1/FOXO1 pathway. Methods: Sixty SD rats were randomly divided into sham operation group,
model group, TP group (100 mg/kg TP), SIRT1 inhibitor nicotinamide (NA group, 100 mg/kg nicotinamide) and TP +
NA group (100 mg/kg of TP and NA respectively), with 12 rats in each group. The rat models of acute pancreatitis with
lung injury was established by retrograde injection of 5% sodium taurocholate (1 mL/kg). The rats were killed 5 days after
administration. The ascites volume, dry and wet masses of lung tissue were measured, and the ratio of dry to wet weight (W/
D) was calculated. The hematoxylin-eosin ( HE) staining was used to observe the pathological changes of lung in rats of each
group. The Holfbauer score was recorded, and blood gas index [ Pa0,, PaCO, , oxygenation index (OI) = Pa0,/FiO,) was
detected by automatic blood gas analysis. The levels of serum TNF-a, IL-6 and amylase in rats were determined by ELISA
kit. Western blotting was used to detect the expressions of SIRT1, FOXO1 and acely-FOXO1. Results: Compared with sham
operation group, the ascites volume, W/D ratio, Holfbauer score, PaCO,, levels of TNF-a, IL-6 and amylase, acely-
FOXO1 protein expression were significantly increased, and the expressions of PaO,, OI and SIRT1 decreased significantly in

the model group (all P <0.05). Compared with the model group, the ascites volume, W/D ratio, Holfbauer score, PaCO, ,
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levels of TNF-at, IL-6 and amylase, acely-FOXO1 protein expression were significantly decreased, the expressions of Pa0, ,

Ol and SIRT! increased significantly in the TP group (all P <0.05); but the ascites volume, W/D, Holfbauer score,

PaCO,, levels of TNF-a, IL-6 and amylase, acely-FOXOI1 protein expression were significantly increased, and the expres-
sions of PaO,, OI and SIRT1 decreased significantly in the NA group (P <0.05). Compared with TP + NA group, the asci-

tes volume, W/D ratio, Holfbauer score, PaCO,, levels of TNF-a., IL-6 and amylase, acely-FOXO1 protein expression were

significantly increased, the expressions of Pa0,, OI and SIRT1 decreased significantly in NA group (all P <0.05) ; but the

ascites volume, W/D ratio, Holfbauer score, PaCO,, levels of TNF-a, IL-6 and amylase, acely-FOXO1 protein expression

were significantly decreased, and the expressions of Pa0,, OI and SIRTI1 increased significantly in TP group (all P <

0.05). There was no significant change in FOXOI1 protein expression in all groups (P >0.05). Conclusion; TP can protect

lung tissue of rats with acute pancreatitis and lung injury, possibly by up-regulating SIRT1/FOXO1 signalpathway.
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ZPEBARE R (acute pancreatitis, AP) I R H UL
AVERGIE A0 B K™ B JERE R R it 7 , o 2
HIE 2 R % (severe acute pancreatitis, SAP) f&
BT E R 48 £ W (teapolyphenols,
TP) 228 M S U 22 W93 28 ) ST I M i o3, TP ESE
18 R NF-kB il AP-1 3 % £ 57 Bt 173 T 4
5 B WU, BRI AE S 13-4, SIRT1 T AR
SEALRIECS AT, EIRIRDT A b ) SIRT1 K3k, &
FEHURAEF- o ARBESEHRTT TP Xt AP il 15 K
Rl AU VR F Bkt il 0 40 SIRT1/FOXO01 {55
AR VE L HE R

M5 %

S¥sht SPF it SD KBl 60 H, &
180 ~220 g, W [ b3 3¢ e 5L 4 sh ) A BR8], 2R
BUSACHE: AR T 3%, TH R 25°C , MR
H50% W <60 dB, B B X BB EA T B, K
FUH FROK S5 8, PRI 5 PR AR s 0, P Ao 3 XUtk
8 ~ 12 R/h, B ¥ <20 ppm, I BE N 10 ~
25 em/'s,

FZXA 5B E  TP(CAS:84650-60-2,97% )
W L v G 5 A W BB BR AN WD A i IR R
( BCBF3394V) 1y [ S [H Sigma 23] ; JEMEEF ELISA it
FIEE B 20 T HE WA PR B 5 acely-FOXO1 —4iT
(YP49437) Wy -3 0 55 A= W R A BR S 7] 5 J2 Ta it
Jié ((ab120864 ) | IfiL ¥& Ml 98 3R FE A T o ( TNF-a,
ab100785) . F141% 6 (1L-6,ab100772) ELISA &7 &
i GAPDH —3$T (ab181602 ) . SIRT1 ( EPR18239) —
PL . FOXO1 (ab39670 ) —Pi . F-Hi e —Ht (ab150077) ,
¥ 3& E Abcam A F] 77 i ; SDS-PAGE #E Jist il £ 1t
& TBST & il \HE Y 27 £ ( C0105) . RIPA
S4ffA (POO13K) \BCATI & (POO11) %, ¥ |

T RN P20, EIx800 BEARAX . 4 1 HL Ik AL .
FERREAN, Y98 Bio-Rad A w72 5 4 H Sh LSk
DA AR B30 ML, Y90 T MICROM 2 B 7™ i
CO, XA | T vKHL K %5 8+, 398 H A sanyo
ATEI Dl

1. i K 4340 . 2 BR Sk A 7 ikt AR B R
IKBLH 5% 928 B IR ah A W &, KRR B 4E
K 24 b, JEREFEST 2% G E HEZ44 (3 mL/kg) BREEIS
[ T BRI EE B 7ERETP IO e
161, IR LR B ARSL  FREAENC A+ 48 R AR
FLERIF O TG EEAL T X ZEREA 145 em
WERRE AN A8 1) HF 1 7 [ 2 HE 5 om B R AR A4S
T B A LAE S, 7E AR o 1 T R e 4tk
LA 5% A AR ANV T, R 1 ml/kg, i
470.2 mL/min, 45 H 5 LBRAEFLLL B BAE A
L, A+ 480, B2, IRFARAE ST
I RS IR, 2 d e R B, A A Ak
B Yok Z BAASRT T R B kAR 5
ACAERER , [RIEEPI Z e | BT 2 Hh BRI W, T2
TN T OB ORE T, JG o A48 L, 4y b A 4 TP
(100 mg/kg) 2H ., SIRTL #1 1fl 71 J& 72 Mk Mz ( NA 41,
100 mg/kg) ZH TP + NA £H (TP NA ¥J°5100 mg/kg) ,
B 12 H BFARAE 12 H, SRk, 5050 DA B
FHKECHIHREE K 10 mg/mL TP NAS AR, TP +
NA JEAVA W (TP NA #5510 mg/mL) , 125 4145 L)
10 mL/ (kg - d) B, # IR ZH A R 20 LS55 19 A
PRERKIES R85 d,

2 ARACRAE K HE Yefh, 45 4 K RUAA 25 45
24 W, RAERR#IKIN 1. 5 mL, B8 1 5 2% a0 1k
AR IBUE K RN F ki 3 mL, Zb3E
J& i o B M2l 20, A Bl PR EE TS Al A 4T L
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H(RE/ TH:W/D), MBI 0.5 g i LUk
T -80°C e ], HE LA BRER K IR 0E 1T, U
WYL 1.5 em® WI/NER, 4% 22 5 W [
J& iKWY A R A Y R LD R S
L5 umﬁﬁiﬂﬁ@ﬁ@ﬁéﬁﬂ&@ BT 7Rk
Z i HE Qe a0 & Ui A HE T e €8 AR5 TR0k I
K GEMER T ESOR b B e
AR TR,
3. ffiZH 41 Holfbauer JREEPES> . 85 T WEE H

AR BRI AL SO BTG O, AR i 2.4 ﬁﬂuﬂ(}ﬁ] tH
1ML Ar/xﬂﬂ%ﬁfﬂﬂi YA 43 E, 34T Holfbauer

TR0 IR
#% 1 Holfbauer /% 2 iF 2 470 (4)
BT UL AL L
IE G RR4LLR

25% AMEF B ILAKM  dfe K EIZIRERERE
50% AEF B ILAKM  d fe | KR IZIRERERE
T5% E B ILAKM i f K EFEFRERE
AALER IR e KR EF R AT

A WD = O

4. JEK R L W/D I - HEOK B K il
0 D0 AL s BB 13 A iy 2 87 v - R F
0 AR ZOR SR 5K L TE 60°C THIRAT Y
AWt PR, Bz BN R A A5 B il 2 2
A WD,

5. Sk e BRI E < R 42 A S o dr s
I ASCAS I A BRI = Bl K I 4070 T ( Pa0), ) | 4R AL Bk
S (PaCoO, ), 71 5 & A F5 #X (oxygenation index,
01) ,01 = Pa0,/Fi0, , Fi0, AW FHR FE | A 5256 K R
M A2 IR AR 219% ,FiO, 4 0.21,

6. I3 TNF-o, IL-6 K GEHBEKF- I 5E SR AR
FUBERIKIN 1. 5 mL, # 8 20 min, L 3 000 r/min 55
0> 15 min JFHCETE  H IR ELISA 300 & i 3] 5 20
RIS L7 TNF-o, IL-6 e R,

7. ifiZH 4 SIRTI | acely-FOXO1 & H # ik AIK:
I HE G (b g 47 O il 2 2085 08, A 1 mL 25
P 2L (AN AR AR IR ) | DK Hh AT AL

HAFHN AN ,4°CF LA 3000 ©/min B0 20 min JiF
EXJ:{%E, Z: B8 — sk B iR ( bicinchoninic acid, BCA)

R G 0 I S A R, A 2 AR VR R R A ]
/Eﬁ}é%{# 5 min, B 20l 2 6 oK ACHEAT
SDS-5 PN M o i 58 12 HE 3K ( polyacrylamide gel elec-
trophoresis, SDS-PAGE) , ¥ 55 85 F £ R — 8 L I
Ji& ( polyvinylidene fluoride, PVDF) [, &= & T L 5%
(LR W58 =14 1.5 h, 43 5 GAPDH | SIRTI
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FOXOI ,acely-FOXO1 —$i 4°C I & i B, TBST I
TRVE3 W IR E FhiR —h02 h, kil -20- = H
FLA AP b 3 2% v K (tris-buffered saline with
Tween-20, TBST) 52 % 3 K5 b2 &k B (o, 7e bt
JREAGAS HRE I 3 A 28 1 B AR ek it

it A3 R SPSS 24. 0 i itE ik it
R (2 25) Fon, AT K5, DA P <
0.05 W ERAGIHEXL

& R

A48 27 9% 2 i % & Holfbauer % SR FA
Y A, AR 21 A BRI 20 2 Ml v B AR R[] B AR
i B J55 72 0L 7K e 5P I 2 1A 4 e 3= i) 25 B oA AR

Holfbauer 753 B THE (P <0.05) , SHRIZ AR,
TP 20K Ui 20 20 - a5 B ek 2% B 52 20 3% , Holfbauer

TEA> B 5 REAIG, NA R RUIZH 23 A PR e A I o,

Holfbauer FE/3THE (¥ P <0.05) ., 5 TP + NA 4 It
38, NA 21 K FRUNT 4 27 1 345 34 2l 2% il B, Holfbauer
PR THED, TP 2R BRI ZH 4 g B AR 2 3% | Holf-
bauer TEIFEAK (X P <0.05) , WK 1 %2,

T A 2rc] LW
AT, A . : '.--.; ‘1 ;
I . . ..I 1._.1 * 1
]

CTPeNAL TPl
W1 A2 HERE(HE x100)
%2 54 KR4 4 Holfbauer 3 2

(4,7 £5)

28 5 R Holfbauer #& 4
BF R 12 0.26 +0.03
AR 1 12 3.42+0.63"
NA 41 12 3.89 £0.76 "
TP + NA 22 12 2.69 +0.46"
TP 48 12 1.31£0.31**

E:H5RBFARAE TP <0.05; 5MA K P <0.05;
5 TP+ NA ZB164%,2P <0.05
WK B RILLE W/D  SIBFARY R, R
HRFE AR AL WD BETEH (Y P<
0.05), SR e, TP 4Kk BUE K= il gH -
W/D I 35 BEAR, 1 NA A (¥ P<0.05), 5
TP + NA 41 He 8, NA IR RIE K& il w/D Ft
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=, 1 TP ZHFAK (3 P <0.05) , L3 3,
£3 SURREAERMAL W/D 5

(% +s)

28 7| R MK Z (mL) F4L2 W/D
BF R 12 0.46 +0.09 4.26 +0.83
A A 12 10.42 £2.03 " 6.32£1.01"
NA 41 12 12.89 £2.76**>  7.69 £1.26"**
TP + NA 28 12 9.95+1.02" 5.89+0.96"
TP 48 12 5.31+0.91** 4.91 £0.72**

E BB FREE " P<0.05; 58A ML *P <0.05;
5 TP + NA ZB¥62% 2P <0.05

bk A 384F G TR A, B2 KR
Il PaCO, ‘23 J1 75, Pa0,  OI & &K (4 P <
0.05) . SHEIHIAH AL, TP 41l PaCO, 35 AR,
Pa0, O & FF 5 (¥ P <0.05), NA 41 K KL
PaCO, J1#5,Pa0, Ol [#AR (¥ P <0.05), 5 TP +
NA 2 g, NA 4l R Eif PaCO, THi7, PaO, Ol A
(# P <0.05),1fi TP 20 K UL PaCO, I & AKX,
Pa0, OI & TR (¥ P <0.05), W%k 4,

fr i TL-6 TNF-a B g #p Bk  SEFARYA
Foase AR 2 R BRUMLTY TL-6 TNF-o S JEH) 7K °F
EFHE (¥ P <0.05) , SEARIA L, TP 41 KBl
5 1L-6 ' TNF-o S JE#; /K - B 35 REAK, 100 NA 217+
F(¥IP<0.05), 5 TP+ NA 4 He#, NA 2K flf
5 1L-6 \TNF-a S UE #5 Bilg K - 757, i TP 41 B A%
(¥3P<0.05),W3s5,

MR 22 % SIRTI ., FOXO1 . acely-FOXO01 %& & &
B HERFARA A, BRI K R 241 SIRTL
HE I FIBIEE  acely-FOXO1 R ETHE (B P <
0.05), SHERIZH AL, TP 40K B 2H 41 b SIRT1

229

EHFRIETHE , acely-FOXO1 M IR KFEML () P <
0.05),1 NA 21K Rt 21 23 SIRT1 & H £ ik
16, acely-FOXO1 2 FIR AT (3 P <0.05), 15
TP + NA 4L, NA 4K BRI ZH 2 b SIRT1 85 3%
IKFEAR , acely-FOXO1 & 1K IETHR (3 P <0.05)
1M TP 20K B 4 21 b SIRT1 AR AR BTHE (P <
0.05) ,acely-FOXO1 & 1R KFFEAL (3 P <0.05)
FHKRR FOX01 HARBZEZF LFRITHE X ()
P>0.05), LK 2 #6,

acely-FOX01 A —
FOX01
o -

GAPDH
A B c ] E

EAMBF R4 BAEALL CTP4L,D NAZL ETP+NA 21
B2 SIRTI.FOXOI .acely-FOXO1 & & % 3k

it i

SRR 15 2 SAP fi W 30 A R AR DL A R
SN, T B SAP EFET I E BRI -
TP TP ] LUidE it i) NF-«B B K3k b — 4
At B4 7= A SR A e P Bz A B e 4 A it 1) 36 2 2 T
W PR T B Y Ak, TP A AR 3 COX-2 48
i 38 (S BB AR A, 27 00 161 9 E YTt 25 2 1) 3
FATEF ARRFSE R, S IRF AR i, #ER4
KU K BBl 4H 41 W/D | Holfbauer #F 43, Ifil
PaCO, TNF-a IL-6 J2 & 43 B 7K ~F- 8. 2 T 57, PaO, |
O 1 & R AR, i B SAP A UMt 38 & A ™ H 4 E I

%4 5SAKRA I ALK (mmHg, % +5)
28 7)) P34 PaO, PaCo, 01
BF R4 12 95.46 +6.09 32.46 £1.39 454.57 £18.83
AR 28 12 56.42 +3.03" 58.42+2.13" 268.67 +10.01 "
NA 21 12 47.89 £2.56"** 62.89 +2.56 """ 228.05 £9.26***
TP + NA 48 12 59.03 +3.02" 49.95 +2.02" 281.10+9.96"
TP 48 12 81.31 +£5.91*4 35.91 +1.31** 387.20 +10.72%*

ZHEFRakE

,"P<0.05; HAEA A b4

,*P<0.05;5 TP + NA 4A1t45 2P <0.05

£5 54 AH M 1.6 TNF-a FOE M AT H 5

(% xs)

28 3| X IL-6(ng/mL) TNF-a( ng/mL) B (1U/mL)
BF R 12 0.39 +0.06 0.91 £0.09 154.32 +8.83
BRI 41 12 1.02+0.13" 1.42£0.13" 668.67 +13.01 "
NA 41 12 1.59 £0.16 *** 1.85£0.16*** 789.05 +15.26***
TP + NA 48 12 1.08 £0.14" 1.45£0.12" 681.10 +10.96 "
TP 21 12 0.61 +0.08** 1.12 £0.10** 287.20 +9.72**

E.5BFRAE, P <0.05; 54 A L E *P <0.05;5 TP + NA 2148 2 P <0.05
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%6 5% KE AL SIRTI FOXO1 ,acely-FOX01 & & % (% £5)
28 7 P34 SIRT1/GAPDH FOX01/GAPDH acely-FOXO1/GAPDH

B R 12 0.59 +0.06 0.81 +0.09 0.32 +0.03

BEA 12 0.25+0.02° 0.82 +0.10 0.57 £0.04°

TP 48 12 0.48 +0.05*2 0.79 £0.08 0.35 £0.04%2

NA 28 12 0.08 £0.01 *** 0.80 +0.11 1.10 £0.11***

TP + NA 48 12 0.27 +0.03 " 0.81 +0.10 0.56+0.07°

EHMBFARMIE P <0.05; SRR LA *P<0.05;5 TP + NA 2LH45 2P <0.05

I, B M L 2R P 2 R T S B B, T
RESZI, Pe/n BRI, SARIZ LA, TP 240 K B
JE K & fili 21 21 W/D | Holfbauer ¥ 43, Ifil. PaCO, .
TNF-o | IL-6 S0 # il 7K 1 i 2 B AR, PaO, | O I 2
Fhi, 00 TP RIAE SAP K BUIRAE SNV, 8 fiff Jiti 3515
Wi, i K BRI T g, X AP Bl 405 K B A AR 4
YEH,
SIRT1 FEHTENLIA N 1z Kk, S5 ZF5R
(958 B R e A, ] R AR LA 1) 98 4 B I K% A8 Ak B
WK BIFFE 18 T B ZE M Bl s BB I 3
i1 SIRT1 K55 8 A0 N s 0 A3 G, SIRTL 7K -
K, W) 55 AR Ab I B 7 R R, Bl D R 2%, S 4
TP v L i 18 B WkEL4RAEH SIRT1 & (M #Eikok
PET p65 1Y & LK #E R YT RIEH . 28
Z AW S /N B SIRT1/FOXO1 15 5 A figi 2H 21
SR U5 R T, B 2 R /DN BRI R P B T
i, FiR#FSE4ER SIRTL/FOXO1 {55 1] g2 TP
X AP Jififii 5K BRUR R ORAP VR FH IR A5
M2z TP Al figidat T SIRT1/FOXO01 155, ik
& AP KB fg , B#H SIRT1/FOXO01 55 H
SR B R A 25 B 2 — | B 5 TG
FEILAE AL 07 o — 2 IR ARG
5 % 3 W
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