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Effects of Emodin Combined with Baicalin on Akt/Nrf2 Pathway in Acute Pancreatitis Model Rats

LI Huiyan', ZHANG Chao',ZHANG Song’, XU Hao', LIU Jie', LI Fei', YANG Qi'(1.Dept. of Gastroenterology,
Xi’an Third Hospital, Xi’an, 710000;2.Dept. of Pharmacy, Tangdu Hospital, Air Force Medical University,Xi’
an 710032, China)

ABSTRACT OBIJECTIVE: To study the effects of emodin combined with baicalin on acute pancreatitis (AP) model rats and its
possible mechanism. METHODS: A total of 70 rats were randomly divided into sham operation group, model group, emodin
group (250 mg/kg), baicalin group (250 mg/kg), octreotide group (positive control, 10 pg/kg), N-acetyl cysteine group (positive
control, 180 mg/kg), emodin+baicalin group (125 mg/kg emodin+125 mg/kg baicalin) , with 10 rats in each group. Except for
sham operation group, AP model was induced in each group. After modeling, relevant medicines were given intravenously. After 3,
6, 12, 24 h of medication, the serum levels of amylase and lipase were determined. After 24 h medication, serum levels of SOD,
MDA, GSH, MPO and level of Caspase-3 in pancreatic tissue were determined. The levels of Akt phosphorylation and expression
of Nrf2 protein in pancreatic tissue of rats were determined by Western blot assay. Another 40 ratss were randomly divided into
sham operatsion group, model group, emodin+baicalin group (125 mg/kg emodin+125 mg/kg baicalin) and emodin+baicalin+
LY294002 (Akt specific inhibitor) group (125 mg/kg emedin+125 mg/kg baicalin+100 mg/kg LY294002), with 10 ratss in each
group. Mechanism verification test was performed. The modeling and medication method of those groups were same to above
groups, 24 h later. The level of Akt phosphorylation and the expression of Nrf2 protein were determined in pancreatic tissue of rats.
RESULTS: Compared with sham operation group, the serum levels of amylase, lipase of rats were significuntly increased in model
group after 3 h of medication (P<<0.01); levels of MDA, MPO in serum and Caspase-3 in pancreatic tissue were significantly
increased in model group (P<<0.01), while the levels of SOD, GSH in serum and the levels of Akt phosphorylation and the
expression of Nrf2 protein were decreased significantly in pancreatic tissue of rats (P<<0.01). Compared with model group, the
serum levels of amylase and lipase were decreased significantly in administration groups after 6 h of medication (P<<0.01). After
24 h medication, the levels of MDA, MPO in serum and Caspase-3 in pancreatic tissue were decreased significantly (P<<0.01),
while the levels of SOD, GSH in serum and the levels of Akt phosphorylation and the expression of Nrf2 protein were increased
significantly in pancreatic tissue of rats (P<<0.01). In mechanism verification test, compared with emodin+baicalin group, the
levels of Akt phosphorylation and the expression of Nrf2 protein in pancreatic tissue were decreased significantly in emodin +
baicalin+LY294002 group (P<<0.01). CONCLUSIONS: Emodin combined with baicalin shows certain improvement effect on AP
rats, the mechanism is that the level of Akt phosphorylation is promoted so as to up-regulate the expression of NrfZ2 protein, and
the expression of antioxidant enzyme is promoted so as to reduce the level of oxidative stress in AP model rats.

KEYWORDS Emodin; Baicalin; Acute pancretitis; Oxidative stress; Akt; Nrf2; Rats
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W5 AR DAL B G RV RY, kN
A4k B R BEACERE N, P A AL BTG PERR AR, S5 1R
i SR AIOHE PR R, DT 5 | 40 3 T R 2 2244
B2 P EUP IR AN HAL 28 T G BRIE, SR Ak
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Infinite F50 4= FH ahEEFR 1 (B 1 Tecan 2 A ) 5 25 18RI
LYk 245 (36 [ Bio-Rad 24 1) ) o
1.2 ZHR5RH

WA AR E S (165 : 20151017, 4l : >98% ) .k
W EARAE S (52 20151103, 46 . >98% ) ¥4I [ 74 4
FHEA R A R TR |l 5 A IR R Ah (Fit5 : 86349,
SHE . 98% ) (N- L EF M2 2 (NAC, it %5 : AT50, 4l
JE: >99% ) . Akt K 5 2 30 7] LY294002 (it 5 -
M2128, i[5 : 98 % ) Y40 [ 5% [ Sigma 23 w] 5 Tt R B2 i Jik
R (i i A il 2547 BR A /] L it : H20150948 , #1L
% :0.1 mg/mL) ; SOD (#1t 5 :20170105) . N ¥ (MDA,
5. 20170213) A B H K (GSH, It 5 : 20170122) B
ALY (MPO, 15 : 20170204 ) 2P B2 8 K 4 AR
T 1 3(Caspase-3, 4165 : 20170123 ) Ml 5 ) & X910 A
B AR AT R B 5 I3 Ve A R e R (A
20170315) . IfIL 775 B 7 bR 2 28500 6 (15 : 20170311) 1
W B N AR B ] 5 bt K B Akt BER 1k Akt(p-Akt) |
Nrf2 F1B-Wsh 2 1 ( B-actin) FTAA I A 32 [F Cell Signal-
ing Technology 7 Al ; “E4T S T (I L7 A Y4
HBRAF)
1.3 ¥

fatFRE Wistar KEL 110 H 3589, & ,6 Falid AR i
190~230 g, W [ 25 22242 B2 KA S0 sh ) oo [ sh A
A kEAIES : SCKX (Z£)2007-007]. A B A JG R I K
FrufE DR 25, 3 1R] F R ROK, R I FE 20~25 C,
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2 HiEk
2.1 9 EES5%YH

W R B P M MR 1R B AL 3 R AR TR 4 BT
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F AT (125 mg/kg K £ +125 mg/kg A TF) |
NAC £H (180 mg/kg) FE IR ZH (10 pg/kg) , B4 10 H,
PEA TR LRI 520 . A T REEE (1 =2 [ Y
YER, BB 40 R ERFENL - AR TF AR BRI K
R+ AT 40 (250 mg/kg KB 2 +125 mg/kg B A1) Al
K E A+ AT +1Y 294002 4H (125 mg/kg K H Z+125
mg/kg #41F+100 mg/kg LY294002) , 547 AL 56 U 5
5 (R I A BB A 4 21 b At i 1R £k 2 Nrf2 28 11 3636 7K
) o NAC B R 25 24 70 st MR A 1 PR A P 790 e 4 5
K, K 2R T L I R PR R i, L AR 40
PO OS2 I 58 SR R o AR 2 R 4 2 4H K BRI R F 50
/L AR IR R N 28 T 38 A TR AE 1 A 7B A 1 e
S, 1 SHEE A 0.1 mL/min, i £ K 5L AP BERICL R F AR
HR BT IE S AL BB IERR , BRI OCHE o 45 25 20 K R s s
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5 21K RUBE AR 21 20 Hp Akt B R 1k B Nrf2 2 11 kK
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EAI3 AR5 10 000xg #5340 10 min, WAL FIEW , F
FH Mg mk R (BCA) Xt Bl 8 e i, SR A 2R
BT —70 CKFEHIRAE, & EIATE100 CHEMTF
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MEEZ S5 3 hIT R, ASE R R Bl L5 P 9 53 T A A
it /KO- 1) 2 2 W TR R4 (P<0.01) , 1M HLBE#E 45 24
FIF 1) P9 A2 0t 375 o A 0 g 07 Tl K- 2 ) T s . R
BRI AT B 25 2, 24 0T AR AR AL R R it 35
TERY AR Wi BE AV BTELR 25 )5 3 h i SRR L
ZRIFBA G E L (P>0.05) , N Z )5 6 h T IR 22
SHEAGIE L (P<0.01) ., MKEZMELSFHRS
RIS, A I RS R DR IS 7 P S T R 17 T /K
-, BN 25 )5 3 hJT IR SRR A e 22 S B R AT GE it
SRS (P<<0.01) 5 171 HL-5 A [m) Hsf 18] 5 F) B0 O 3 3N
P TR, AR B4, HL5 B AT NAC RCRAH
Mo L5 2 [ I ) 5 A5 2EL R UL 37+ 0 A Tl K~ 1
TELERIZE L, NRWi K F I E SR IR 2.
&1 RHTEREGEEHKX RIS FIEHEKENE
8 (x+5,n=10,U/L)
Tab 1 Level determination of amylase in serum of
rats in each group after different medication
times(x+s,n=10,U/L)

) el

3h 6h 12h 2%h
BFEARL 1639243725 16894+3262 1658543358 1692143424
T 5425645427 7426.6%583.7"F 8913445883 9618.8+580.4""
K#ERY 52373£552.1  S024.1+572.5% 4317.1+5384% 351834514
AR 5284545715 48193454497 41842452157 36372447137

KER+EAAT 45362447337 38913444827 31824 +4524 26194441327
Bl k4t 4289.1+519.2% 3719.5+452.8" 30122+4489% 2463.5+429.3"
NACH 43194+523.8" 39152+513.1 3029.5+441.6 2515.7+425.8"

TE: GIRTAREE, " P<0.01; SRR AL, “P<0.01
Note: vs. sham operation group, “*P<<0.01; vs. model group, “P<<
0.01

R2 R RE A IEGEEKRIE TSR EE /K TR
TR (x+s,n=10,U/L)

Tab 2 Level determination of lipase in serum of rats

in each group after different medication times
(xts,n=10,U/L)

) FAEN |

3h 6h 12h 24h
BFAL 8454242 87.3426.1 92.14283 9134269
A 13284413627 1581.84139.2°% 1739.8% 1424 1928.7+ 1445
Nl 1293241315 11425413367 9726+103.7°  883.9+97.07
BT 1238741426 1092.8£139.8  9159+982%  831.5£89.3"
RER+HEATH 9853499.3%  8148+882%  7692+894*  614.5+88.5%
L3l 976.5£100.2%  793.6+924%  72741862%  5793+87.1%
NACH 9942+100.7%  805.7+89.9%  7389+87.9%  5983+864%

T SR TFARA s, " P<0.01; SR Hgs, *P<<0.01
Note: vs. sham operation group, **P<<0.01; vs. model group, “P<<
0.01

3.2 Mi&E" MDA .MPO .SOD #1 GSH 7k T gl &£ 45 5

SR AR e, BRI R Rl i - MDA .MPO 7K
- B EH AN (P<<0.01), 1 SOD .GSH 7K - i Ak (P<
0.01), SR A, 24 2541 K KU T 1 MDA .MPO

T EHE 2013FEFE20FFE 1388

TR 34 5 A (P<<0.01) , SOD HI GSH 7K - 44 1 2 7
fm (P<<0.01), H R # 2+ 8% 1 41 K Bl i SOD A1
GSH /K- KT R A et H41(P<0.01). 4%
ZH R B ¥ H MDA \MPO , SOD . GSH 7K Y- 4l 7 5 2R
LZ%3.

R3 KAKRIMBZF MDA MPO.SOD. .GSHKFEH

MELER (x+s,n=10)
Tab 3 Serum levels of MDA, MPO, SOD and GSH

of rats in each group(x +s,n=10)

b MDA, nmol/mL  MPO,U/g SOD,U/g GSH,U/g
BFAA 439+0.79 04310.19 36824174  1252+135
S| 101421317 1794033 1485+192%°  475+113"
Nl 81310.86%  126%029%  1941%183"%  71.7+9.8"
peSivil 79240777 LI4£031%  2057£19.017 7924947
KEZ+EAHA 617£079%  079£022%  305.01£3227% 95241027
Ll 5811065 0694024 3185+29.87 102198
NACH 59610747 0734019 34243377 957+113"

e S IRTFARALE, " P<0.01; SHEETIZ L, *P<0.01; 5
UL HEA T R, P<0.01

Note: vs. sham operation group, “*P<<0.01; vs. model group, “P<<
0.01; vs. emodin group and baicalin group,**P<<0.01

3.3 [ERRZE LA Caspase-3 7K FEHIME L R
SEFARA e, B4 K FUBE IR ZH 2 Caspase-3

KA TR (P<0.01) . SRR HAR, KRBT R+ %

T2 Bl R A AT NAC 2K BB R 41 21 H Caspase-3 7K

B E R (P<0.01) I H R R+ A 2 KT

REERAFMEATH (P<0.01), 5 BT LA NAC 41

RORAH Y (P>0.05) . 20K BRIBEARZH 2 Caspase-3 7K

PRI E A R LR 4.

F4 FHHKXRIEFHAL G Caspase-3 /K FHINE L R

(xts,n=10)
Tab 4 The level of Caspase-3 in pancreatic tissue of

rats in each group(x £ s,n=10)

HH Caspase-3
BFA4 1

HEARZ 6310527
el 6.1£0.62
EAIU 424039
KER A4 2540417
Uil 2.1£033*
NAC4L 234038

S IEFARAE, " P<0.01; SEAIA A, “P<0.01; 5 K%
FALHAH A, P<<0.01

Note: vs. sham operation group, * “P<<0.01; vs. model group, “P<<
0.01; vs. emodin group and baicalin group,**P<<0.01

34 FRBFALR A At BEERILFINrf2 8 B RIiEKFHIT
ELER

S F AR i A K U AR 4L 4 rp Akt 2
AE I Nrf2 25 638 KO85 8 35 BRI (P<<0.01) , S5
HHE , 45 25 20 K BB AR 20 21 v Ake B2 f6 FH Nief2 25 1
FRKE B EF R (P<0.01), H K EZ+ A4 5
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FMTRBEERA WA (P<0.01), 24K EBUHIR
ZH 21 TP Akt T R 10 RN Nrf2 28 [ 2635 19 f Uk /&1 DL 1 1,
ELRIES,

p-Akt — —

Akt | — | — — — —

Nrf2

[actin E—_-_-—= A — —

T AL it KRERA  WEH KRS
Bl SHEAXRRBRAELS T AKBEERL N EARIX
HI Rk
Fig 1 Electrophorogram of the levels of Akt phos-
phorylation and the expression of Nrf2 protein
in pancreatic tissue of rats in each group

®> BEARBERAL P AKBERLKFEMNRES
RIEKFHMELR (x+5,n=10)
Tab 5 The levels of Akt phosphorylation and the ex-
pression of Nrf2 protein in pancreatic tissue of
rats in each group(x+s,n=10)

bl p-Akt/Akt N2
HBFARY 1 1
I 0274021 031£022°*
e 0.83£0.25% 12640317
WA 13240317 1.52+036"
REE AT 2214035744 225+037%4%

T ST ARA R, P<0.01; ST AL, “P<0.01, 5K#
RYAFITH AL, P<0.01

Note: vs. sham operation group, “*P<<0.01; vs. model group, “P<<
0.01; vs. emodin group and baicalin group,**P<<0.01

3.5 #HHIIEIELE R

ST AL g, R K BB R 2 21 b Akt R
AEAINTf2 35 1 RA 7K P B BRI (P<<0.01) . SHEEAIZH
L, R R+ 5 1 2 KRR AR 41 40 Akt W5 FR fL Fn
Nrf2 £ 1R KK i 3 T (P<<0.01) . S REHR+
B TR, R BER + B4 +LY 294002 2H K BB A
ZH 2 Akt R 10 R Nrf2 25 [ 3R 187K B R (P<
0.01), 4 KEUBARA S Akt BERR L I Nrf2 £ 1 3R
KA L VK I LR 2, M E L SR 2 6.
4 g

R SO A FH IR YT R R 1 254, HAG 5ty
(IR RCR s NAC R U IR 20 HA TR IR PRI
1 H o F2 B i B A A R A AR A DR AR 53 e R 5
PIANZ) 0 BRI BE 258 . A RS R B, L3S 9 it AR
75 AR RS R X2 W AP f8 35 Hog S L,
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ENrf2 BB RIZHIREIKE
Fig 2 Electrophorograms of the level of Akt phos-
phorylation and the expression of Nrf2 protein
in pancreatic tissue of rats in each group in
mechanism verification test

F6 HUHIIESLI PR A KRERELS P Akt BEERL
ENrf2 EARIZKEHMELER (x£5,n=10)
Tab 6 The levels of Akt phosphorylation and the ex-
pression of Nrf2 protein in pancreatic tissue of
rats in each group in mechanism verification
test(x+s,n=10)

4 p-Akt/Akt Nif2
BFAR4 1 1
iRy 0224021 0.27+021°*
KR+ 22540317 2.31+0.34%

REEHFA+LY2940024] 1174027 1.21+031**
T GRTARE LR, P<0.01; SHEIA AL, "P<0.01, 5K
RS, P<0.01
Note: vs. sham operation group, **P<<0.01; vs. model group, “P<<

0.01; vs. emodin+baicalin group,**P<<0.01
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Tit 1R 7 it 7K VAT — S (R AV 5 T 3 B I, 7R
3 b HS BT S S A R B+ R il R M K
-, R E AR TR

A AR B 2 R SRR 2R S I R B
JE AP KA I A 45 A S B DR 2 TR A S R
G SR B E R R, N T 2 YRR N
AL VR A, ASBIFGE N2 T 17 H 4 AL 5 B MDA
MPO . SOD HI GSH /K- 455 % P, B RIZH K BRIy
1 MDA Fil MPO 7K V- fl T AR 41 1 i 2 = (P<
0.01) , FeWIE L5 K R T4 i i SR AL O R
RO AT ML 255, L3 S MPO F MDA 7K fit
REAR , 11— 6 5 K UL P MPO AT MDA 7K —
ARG, AR R ABE AT B RE A s ik pi a4k
fifzRk , HACRILF 5 .
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RN B4R E BRI RAE D T2 5 AN A T
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JRAHLURIE, 5 EALH" . Caspase FIRIES F4A ML
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BRI Nrf2 2 1 3RB Kk — 28 T i, ROR I T8
Mo Akt J2—Fh 22 2 1R/ 75 2 R 2 0 , IR AL By
WS L T DL VRA R W SRR A 3Rk, 5 A g A L A A
T-HA & B VIR, [, Akt 0 5 AT DAAE
Nrf2 8 [R5, s e P A b i ik . FEANTE T,
RREAYZH K LB AR 4L 2 Akt R AL KT AR, T 25 20 )5
INSTHIL S ETE SN PN E il e =P ]
DA Akt {5 53l B . LY294002 J& —F Akt ) Fe 50k
TR, 55 25 RN 25 R S R B, AT BELIBT Akt 93
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