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Abstract

BACKGROUND

Acute pancreatitis is a very common clinical acute abdomen.
Excessive release of inflammatory factors can damage the
intestinal mucosa, induce cell apoptosis, and accelerate
the course of the disease. Silymarin has anti-oxidative,
immunoregulatory, anti-inflammatory, liver-protecting,
anti-tissue fibrosis, and other effects. However, there is no
relevant research on the effect of silymarin on the intestinal
injury in severe acute pancreatitis.

AlM

To study the effects of silymarin on intestinal injury and
PIBK/ Akt and NF-«B signaling pathways in rats with
severe acute pancreatitis.

METHODS

Rats were divided into a control group, a severe acute
pancreatitis (SAP) model group, and low-, medium, and
high-dose silymarin groups (severe acute pancreatitis rats
given 60, 120 , and 240 mg/kg silymarin, respectively).
Rats treated with glutamine (1.5 g/kg) were used as
positive controls. The death of rats was recorded. Serum
amylase and lipase levels were detected using an automatic
biochemical analyzer. Serum IL-1p and TNF-o. levels were
detected by ELISA. Pancreatic and ileal pathology scores
were scalculated. The expression of Bcl-2, Bax, PI3K, p-PI3K,
Akt, p-Akt, NFxBp65, and Bcl-2 in ileal tissues was detected
by Western blot. TUNEL method was used to detect cell

2021-07-28 | Volume 29 | Issue 14 |
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apoptosis in ileal tissues.

RESULTS

The SAP group, control group, and low-, medium, and
high-dose silymarin groups had 3, 0, 2, 1, and 0 deaths,
respectively. Compared with the control group, the levels
of serum amylase, lipase, IL-1f3, and TNF-o , the pancreatic
and ileal pathology scores, the levels of Bax, p-PI3K/
PI3K, p-Akt/Akt, and NF-xBp65, and the apoptosis index
increased, while Bcl-2 protein expression decreased in the
SAP group. Compared with the SAP group, the levels of
serum amylase, lipase, IL-1p, and TNF-aased, the pancreatic
and ileal pathology scores, the levels of Bax, p-PI3K/PI3K,
p-Akt/ Akt, and NF-xBp65 protein levels, and the apoptosis
index gradually decreased, while Bcl-2 protein expression
gradually increased in the low-, medium, and high-dose
silymarin groups. Compared with the SAP group, the
serum levels of amylase, lipase, IL-18, and TNF-q, the
pancreatic and ileal pathology scores, the levels of Bax,
p-PI3K/PIBK, p-Akt/ Akt, and NF-kBp65, and the apoptosis
index decreased, while Bcl-2 protein expression increased in
the glutamine group.

CONCLUSION

Silymarin can reduce intestinal injury in rats with SAP,
inhibit inflammation, reduce cell apoptosis, and inhibit
the activation of the PI3K/ Akt and NF-«B signaling
pathways.

© The Author(s) 2021. Published by Baishideng Publishing
Group Inc. All rights reserved.
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ACRHT A o 75 P I, PG B KT, AELISA
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- (tumor necrosis factor, TNF)-o&%, 3 X A7k
R IR EL AR Fo =) I 97 P2 % 45, Western blothei] =) i 28
22 Bcl-2. Bax. PI3K. p-PI3K. Akt. p-Akt. NF-
kBp65% & &k, TUNELZ A B B 2042 o 20 L 8 =
H L.

=R

SAP4L K & t1=3 %, Control. Experimental+L.
Experimental+M. Experimental+HZE K £ 4% 0
R, 22, IR0, 5Control2a48k, SAPZA K A A
AP A B, BE W EEARIL-1B. TNF-oK-F 73,
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R F o P bl Mg B vA ZIL-1B. TNF-ok-F
BB EEAR, AR LI 50 = IR 3T F 5539 12 i %
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T Fe 2 LB T35 R B HTEAK, Bel-2& & R A KT
#HF 5. 5SAPLLE, GlutamineZl K R fn ik P i
B, 8 EEVARIL-1p. TNF-ok-T-3 AR, AR
1R 5 Fa R H AR5 ¥ 54K, Bax. p-PI3K/PIBK.
p-Akt/Akt, NF-kBp657% & /K- Fofm i )8 T35 239 5
1&, Bel-2%& G A K-F A .

it

KEKE FMEZE TR SRR B R, 275
KE, WY 4R T, ¥ PIBK/AktF-NF-« B4z 5 i
HBE.

© The Author(s) 2021. Published by Baishideng Publishing
Group Inc. All rights reserved.
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RiE45 s, FEYH T A E 1 min, HEERAESE . 1E
DI ISR R, S HE SR R AT B R T 5 A
[ fizy 3 HE VP45

1.2.5 Western blot#a#Bcl-2. Bax. PI3K. p-PI3K.
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IBISF

=)

0)

xR 1 BEKRRILTER(mean = SD)

D4R n T TR (%)
Control 10 0 0
SAP 10 8 30%
Experimental+L 10 2 20%
Experimental+M 10 1 10%
Experimental+H 10 0 0
GlutamineZ8 10 2 20%

ControlfF: WIBLE; SAP: EFRMRIFNETIA; Experimental+L4H: SBAFRMIRIRIIETU+60 mg/kgK k&l
Z38YT4H; Experimental+M4E: SSERIMBRIRISER+120 mg/kgX YEIZAT4E; Experimental+HZE: EBBER

IMERRIRIIE AL +240 mg/kg/K ¥ BIZETAE.
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BERBMBEFEHES. ISHEBRIIL-18. TNF-aKFE(mean +SD). A: IfiifrhiEkyle/K F: B: 7S HERAREKF: C: s rHIL-1p7K

S D ST TNF—a/K . SControlZHEEES, 'P<0.05, *P<0.01; HSAPAHELEE, P<0.05, ‘P<0.01; SExperimental+LZAFLES, P<0.05, P<0.01; 5
Experimental+MZHELES, P<0.05, "P<0.01. ControlZH: XIAZH; SAP: Eafir A Bl 4 HEmIZH ; Experimental+L2H: FEfE AR 28 +60 mg/
ke7K KETZ51572H; Experimental+MZH: EEAE 2 VEBR 2T +120 me/kgZK KEIZ57T2H; Experimental+HZH: EAE 2 VEBERR S5 +240 mg/

k7K KEIZATTAL.

Akt. p-Akt. NF-xBp65% & &i&: B A fn4l4:, H8Y
TV BN, INIINE A TA E0 CHIRTPAZAT
T, FAEUK - 2#20 min, 2Af5 A4 °C, 12000 gi5.0210
min. 0_IEE R EIEPE W, & IBBCAT LK &
TR BE . W BB BB T 91 [ 2, 285 45 10% 11
oy BRI B P r A N, 258 AR R T o, AR
Z I E E40 min. SRJE I S% MR IR, IR
B, KRR SRR N, 7E IR A 40 min, KRR
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P51, 0 AE EREFL N TRIN30 pgff) 2R IR, R TR
FER IR AL R, FEMSX Loading BufferiB &
HB5 min. FEIRAEE A KIS0 VKL HLUK, 7E7) 5
JR b A A 120 VIRTHL R HRIK, S5 B GekbisE N B2 B
JEHLAS, 15 1LYk, 4PV DFRIZ A FEEH2 min,
IR e R BRI i b 4 . e IR ERAE VK b, B
130 mARIEREEEL.S h. ¥PVDFRREUH, e H
WA 5% s AR E I TBST)H, ¥ 8 %R %
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=1

xR 2 BEARIMBEHES. FSHEEFIL-18. TNF-c2KFE(mean + SD)

paxi:) n TERBBB(U/L) BSAAEBU/L) IL-1B (ng/mL) TNF-ang/mL)
Control 7 1209.22 + 197.02 290.30 + 95.04 0.21+0.09 1.13+0.13
SAP 7 8043.69 + 198.64" 2659.92 + 340.42° 0.86+0.12" 6.09+0.21°
Experimental+L 7 5788.30 + 125.12° 1884.03 + 115.30° 0.55+0.07¢ 4.14+0.17°
Experimental+M 7 4147.60 + 100.94" 1252.71 +100.12% 0.38+0.06™ 3.58+0.22%
Experimental+H 7 3004.81 + 109.25" 451.46 + 120.11°" 0.31+0.07 1.36+0.15°"
Glutamine 7 4167.63 + 110.45" 1289.84 + 130.15" 0.39+0.10° 3.62+0.15¢
F 1797.778 183.909 48.277 785.494

P <0.001 <0.001 <0.001 <0.001

SControlfBttER, *P<0.05, °P<0.01; SSAPLELLH, °P<0.05, %P<0.01; SExperimental +L4BLLH, °P<0.05, /P<0.01; SExperimental+MZBLt,
W, 9P<0.05, "P<0.01. ControlZH: WIBAH; SAP: B RMRIRIIERA; Experimental+L4H: SERMRIFHIER +60 mg/kg/XK YEIZAITAE;
Experimental+MZ8: SERIFRRIRIIZI+120 mg/kg/K K BIZRIBITA; Experimental+H4E: EEAERIMARIRISETL +240 mo/kgZK KEIZRIETT4E.
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2 FRERHEREBLER. A: Control: X HEZ; B: SAP: EEZAVEEEIR SAEIUA; C: Experimental+L: HRE 2RI 25 +60 me/kg/K ™ KETZIG
T4 D: Experimental+M: SE 2 MERRER 4457 +120 mg/kg/K KBIZGITAL; E: Experimental+H: SEE A MERRAR A +240 mg/kg/K (]2

JE9T2H; F: Glutamine.

PRI E2 h. A5 HEPVDFBAE —PUEmR+, 754 C
N, BJEEPVDEBRE P+, f£=iE
gk A2 h. FHHELCH VAR (. Image JorAT 56y K JE
f, WZ NGAPDH, 7t H 8 E RIS, — 3
12 181:4000%5 %, Bcl-2. Bax. PI3K. p-PI3K. Akt.
p-Akt. NF-kBp65—#{#%#1:1000. 1:1000. 1:1000-.
1:600. 1:1000. 1:600. 1:800F%%%.

1.2.6 TUNEL 4w 2 it 8 o 3 4 BUn i A s )
F ZHZREES minX 20K, SR 5 FHVR FERG FE T RS 7K AL,
4% (1) 2 B 5, TUNELYL (A, b R a0 Joks
RN, R BB RS, THE 40 T
Fe¥. IR 5E A H M TUNE L4 M I T A6t ) & i
BT
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Bt AT FISPSS 21.0%80 470 4 9256 X8, i
HFmean+ SD# 7w, P2 EUE F] LU AR S, 24 %R
b B R 22T 22, P<0.05S N Z R Gt 29 L.

2 BR

2.1 RkEHFAEREMBBEXARTH ALY
ey 5L ILERL, SAPAH KRAET 3, Experimental+L.
Experimental+M. Experimental+HZH K f 43 AIFET 2 H
1RO,

2.2 KK F A EE SR K K o
g Wy B F21L-18. TNF-a &2 #%ra 255 WL E 1L K2,
SAPALK BRI FHUERT B g D7 DL JZIL-18+ TNF-a
JKFH4) 15T Control2l; 5SAPZH LE#, Experimental+L.
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* 3 BEARRFRENSNCRIETES LR (mean + SD)

bzl n [RARRIEITE D OfsREND
Control 7 0.22+0.02 0.30+0.04
SAP 7 14.69 + 1.64° 5.92 +0.42°
Experimental+L 7 10.30 £ 1.12¢ 4.03 £0.30°
Experimental+M 7 7.60 +0.94" 2.71+0.12"
Experimental+H 7 4.81 +0.25°" 1.46+0.11°"
Glutamine 7 7.63 +0.45" 2.84+0.15°
F 255.124 650.043

P <0.001 <0.001

SControlAtt 5, °P<0.05, °P<0.01; SSAPLELE, °P<0.05, ‘P<0.01; SExperimental+ A4, °P<0.05,
P<0.01; SExperimental+MALER, %P<0.05, "P<0.01. Control/8: WHR4H; SAP: EERIMERIRISIESHIA;
Experimental+L4H: SSIERMARIRSIER+60 ma/kgK ¥ EIZATH; Experimental+M4AE: SERIMRIFNIE
#+120 mg/kg/K KBIZAT4E; Experimental+HZE: SSAERIMARIRIE T +240 mg/kg/K KBIZATA.

xR 4 BEABHOREARETEHE R (mean + SD)

iz ] n TETEEU%)
Control 7 8.26 +0.63
SAP 7 18.45 + 1.36°
Experimental+L 7 14.05 + 1.14°
Experimental+M 7 11.20 +0.85%
Experimental+H 7 9.32 +0.78""
Glutamine 7 11.68 +1.04°
F 119.790

P <0.001

SControlAtt 5, °P<0.05, "P<0.01; SSAPLELE, °P<0.05, °P<0.01; SExperimental+L£ALH, °P<0.05,
P<0.01; SExperimental+M4ALEER, %P<0.05, "P<0.01. ControlH: WIBZH; SAP: SBIERMERIRISERUA;
Experimental+L4H: SSIERMARIRSIER+60 ma/kgK YEIZEITH; Experimental+M4AE: SEFRMRIFNIE

BB RS

=2

=)

0)

1120 mg/kg/K ¥BIZAITA; Experimental+HZE: S RMARIRISIE U +240 mg/kg/K YBIZBITA.

Experimental+M. Experimental+HZH K i LG FHHEH;
fit . ARG LA IL-18 TNF-aZK T HJ& T K, A [H
F B2 ] LR 2 = A Fiih 5 5 U(P<0.05). 5SAPALLL
2, GlutamineZH K BRUMTE ekl HE G A IL-18
TNF-o7K RIS, 2253 Ge it 5 L(P<0.05).

2.3 KEE EatEaE A RIR K K KRR %
Fa el B Jm EEAE o e AR L2, K13, K3, SAPAH K
B JR 9 VT 2 0 [ I 95 BT 23 251 7 T Control 4
Experimental+L. Experimental+M. Experimental+HZH K
BB T L UP 0 R [ i B VT 20 B0 AR, S APAH
ez, 2578 it 5 L (P<0.05), HAFFIE AL H i
ZERE SR N (P<0.05). H5SAPALLE, GlutamineZ]
K BRI R BT 43 A ] g BEVP 3 B BRAI, 22 R et
2 U(P<0.05).

2.4 REE FarEae AR X K R miE 428 P Bel-
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2. Bax®& & AKX AR RE I a0 R %vh g5 R LKA
Hged, SAPALK B 7iE H 23 B el-288 AR K K,
Bax i [ #1A /K LA R 40 I 1 Fa 438 7+ 5, S5 Control
MR, Z A G54 L(P<0.05); Experimental+L.
Experimental+M. Experimental+HZH K [ i 20 2
Bel- 28 FRIA KPR IR T 51, BaxHr [ RIAIKTLL K48
JPE T I EOIMK KPR, SSAPUILLE, ZRA ST
B (P<0.05), HAFF R iz R a8 i Em X
(P<0.05). 5SAPZILLH, Glutamine4] K R 7 iE 424+
Bel- 28 A #IA /KT, Baxi ARk /K LA 40 i
THARBUISIRAR, Z 58 G52 L(P<0.05).

2.5 KRB F AT E R A MR K K U iE 4142 P PI3K/
AktFeNF-x B2 5B 33 & KT %m 4550 ILES, SAP
HK B ImiE A 2 p-PI3K/PI3K. p-Akt/Akt. NF-kBp65
HAREAKTHTE, HControlHHiR, ZRA 4t
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AP T N
R ¥ TS AR w:: N
R

Y vy 2

B 3 QFHERELER. A: Control; B: SAP; C: Experimental+L; D: Experimental+M; E: Experimental+H; F: Glutamine. ControlZH: X[ EZH; SAP:
FOE A MEERR S RTZH ;. Experimental+L2H: EAE AMEIRIR 28480 +60 mg/kg/K KHIZIETTZH; Experimental +MZH: BE S MR 27 +120
mg/kg/K KEIJZ76T72H; Experimental+HZH: BUE G MEBIIR SR +240 mg/kg/K KETZI6TT4H.
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4 Western blotFHED TR EREIFELELDPBcl-2. BaxEBRIALTK. A: Western blothMI4E 5 B: Bel—2. BaxfE [ Fik 7K EERER.
ControlZHFEAE, P<0.05, "P<0.01; HSAPAHILEE, ‘P<0.05,'P<0.01; HExperimental+LHFLER, P<0.05, 'P<0.01; HExperimental+MZHEAR,
£p<0.05, "P<0.01. ControlZH: XJHE4H; SAP: FfE2VEMIIR I, Experimental +LZH: FRE 2 PEBIR A5 +60 mg/kg/K KBIZEIETTH;
Experimental+MZH: EE M BER 24 +120 mg/kg/K ™ KETZ30GT72H; Experimental+HZH: BE S BEAR 28457 +240 mg/kg/K ™ KETZ76TT2H.

227 U (P<0.05); Experimental+L. Experimental+M. HINF-k BA5 5 (a5 — A JORE TR,
Experlmenta1+HQEj<Lbu%fééﬂ,/\ﬂhp PI3K/PI3K. p-Akt/ LIPSO K5 Fo i ¥ 20 238 495 4 DI AH 21 TL-
Akt. NF-kBp65E& KT HIRIRFAIE, SSAPALELE:, 22 1B TNF-a & WIMR & K7, HREKTFTE UG,
B U(P<0.05), BEARFIRA LR ZRE  HURRIEKFBTHE, RS EOR, 60, 120, 240 mg/
it L(P<0.05). SSAPLLELEL, GlutamineZH KE  kglf7K &2 A HE DLUS I FORE S0ME g iR 28 K SRUBEAY if

EASFp-PIBK/PIBK. p-Akt/Akt. NF-«xBp6sEAKT 1T UEmEE. AR, IL-1B. TNF-o/K P N, BeiRd

PIRAIE, 22 B Gt 75 L(P<0.05). GiRREE WA, [ BRIP40t FAIE, /K 3 2 s i
SRR 5k R E B, 35 AR FC IR A — 5L,

3 9B wﬁﬂﬂ?’i6o-240 mg/k g Py, 7K CE 2R A B

K CHE TR RIBAREY), HRER S FERAETRT R imyT A,

B, KRBT, KRBT AR S 2T AR, W B AR & R AR, mwmﬁa@&{‘/\

(RHEIFAMIIEST . MR, HUMSH. UMM T S AR Wit S5, S B 3 TR0, B 5t
BEAESR, ATREIURIL, K GBI IAIT BRI AR g R0, M R TR T B R B -
K BN SRR SUR OTRR R RRAEG, JF FLECATLUN VTR — /MR, S SRR 135 5 sty
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5 Western blot/3EDTEEARRIFELALADPIZK, p-PI3K, Akt, p—Akt, NF-kBp65BEFRIAIENT. A: Western blothlIZE5; B: PI3K .

p—PI3K, Akt, p—Akt, NF—«kBp65:E FZ0AKCEH . SControldHEEES, 'P<0.05, "P<0.01; SSAPALLES, P<0.05, ‘P<0.01; SExperimental+L
JHHERE, “P<0.05, 'P<0.01; SExperimental+MZHELES, #P<0.05, "P<0.01. ControlZH: XTHBZH; SAP: EfE ZVEEER A, Experimental+L4H: &
FESVEBERR ST +60 mg/ke/K KETZETATTA: Experimental +MZH: EEAE ZMEBERR SR +120 mg/kgZK KEZ1ATT2H; Experimental+HZH: #H

E SRR 28T +240 mg/kg/K KETETGIT4H.

9%, Ty HAX L A a4l BLAEF, 3L [E g2 me 48 B T
frig!". Bel-2/2& AN T R+ B D) KR &
R, HAEHZANEAMR, X AR AT
TR R A3 ) R A IR FE AN (2R Y, Bax 1B cl-24%
B Cl-28 SR 01, H CAE 40 B TR v 1 4
FRM, Bax® — /MBI T & A, R4 Tt R R 15
BOEVE, MBcl-202 — Ml T8 A, 40N Tk e
HUORAEHISHVE . A Seah gk JaR ], B SR %
K bR AR T K5, 117604 120 240 mg/kg
7K R IR TT LAG IR BRI b R 4t i T 8 BRI,
[F]I Bax & (AR IA/D, Bel- 28 FIRIA N, $27-1E60-
240 mg/k gl B BBl P, 7K RB 2R 00 ) S R 5
KB b 2R T, GX AT R /K Pt B S
Ji 9 K BRI 453 45 (10 B D PR,

To A8 A AE NAR IE 1 A BRI FE IE J2 78 500 1t
(5 S ERVE R o k8, O BAS SR I AT RE
PR IGTT BOHE S DLET BT 7T R, 7KK 2K A
i % S AR it 2H 20 FR N F-ie BAS 5 38 8% (K 3805 7P,
NF-«Bf& T IH B & RAE SR OAR A, BEBE /T Rl
ZARAEH TR, 53 4h, NF-xBiE S 552041 i
FT R, &2 IhEe(s S im™. £ 2R
RIN, NF- x Bich FESEE 0 R 28 450493, 1 #HINF-«B
WAL S R A 345, NF-k Bp65 & NF-k BI& 5 5%
AT, HRIE K SNF-«BRIEEE A 5%, PI3K/
Akt & —A 5 SRR 2 A 15 55 i, PI3KY
AR ST RS U 55 EE S AR 48 B TE B4
PI3K. AktZPI3K/Akt(E SIHEK KO T, “FIEIE
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WIBOLT DABA SR AP E, RAA BRI LUSTE R
p-PI3K. p-AktA Al LURFE AW L INREY. AL R I,
HE SV AR K RSP NF-xBp65. p-PI3K.
p-AktK T E, 60, 120, 240 me/kgfizK K] &
A0S 52 BE A M R /DN F-x Bp65+ p-PI3K. p-Akt
FAFRIE, ZHIR, 7£60-240 mg/kgrfl &I P, K KH
B EORE T PR A OK BRI 5 T BE AP I3K/A ket
NF-«Bf5 518 #% A K.

4 g

RS 2, 7E60-240 mg/kg &R N, /K CEIRRE L
3 FRE SRR A K SRR, FRARHLAR 2 5E K, Ik
D bR A T, A AL AT B AR PI3K/A ket
NF-xBfF 53808 2%, X /K CEIZR AT R S R
RIS T EIREAE. H AT K S 28 I AR L) s
PI3K/Akt. NF-xBf5 5312 5 #RE U IR 28 g 15
PIEANTE A, 16 LAJG 556 2 B TERTT.
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S S PR R LU 00 B % B0 4
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WG EAE ) B W PIRK/AKRINF -« B2 518 B [ 8210,
B TE D EEURE SR IR A M B 4 B B ORI R A
B ZIRTT .

gl

AT T 5 AL I L 7 HORE SRR 2 K B E 1R A
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VEADEE. MRS CLRIL-1B. TNF-o BRI EEES Al
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P IEOL, IX B T ARSI H I, X% S AP A% 1)
S A K a7 MG T AR B A AE, LA
J v LLE— DA NG R 5 AT 72 L.
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B EE A, FIHIHUAIL-1B. TNF-o/K FHITH i,
HHLHIA] fE 5P KBax. p-PI3K/PI3K. p-Akt/Akt. NF-
kBp6SEE (17K, THmBel-2 8 FIRIA K, JaA2 A i
MR T k.
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