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[ Abstract] Objective To investigate the protective effects of Dahuang Mudan against liver injury in rats with acute
pancreatitis. Methods Overall, 96 SPF Wistar rats were randomly divided into blank, model, Dahuang Mudan decoction
high-, medium-, and low-dose (14, 7, 3.5 g/(kg - d), respectively), and octreotide (10 pg/(kg + d)) groups, with
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16 animals in each group. The acute pancreatitis model was generated by retrograde injection of 5% sodium taurocholate
solution into the pancreaticobiliary duct. before the model and every 12 h after the model. Samples were collected 24 h after
the mold. To observe the rats’ general physical signs, serum amylase ( AMS) , alanine aminotransferase ( ALT) , aspartate
aminotransferase ( AST) , cholinesterase (ChE) , and C-reactive protein (CRP) contents were biochemically determined,
and hematoxylin and eosin staining used to observe pancreatic and hepatic histopathological changes. ELISA was employed
to detect rat liver tissue TNF-a, IL-1B3, and IL-6 contents, and western blotting was used to detect the expression of key rat
liver PI3K/ Akt pathway proteins. Results (1) Compared with the blank group, the model group rats’ general survival
status was relatively poor; their contents of AMS, ALT, AST, and CRP increased and that of ChE decreased. Microscopic
analysis of HE staining showed the pancreatic tissue had incomplete structure, and was necrotic and congested with severe
inflammatory infiltration; liver cells showed disordered arrangement, and liver tissue showed necrosis, steatosis, and
inflammatory infiltration. The TNF-o, IL-1, and IL-6 contents of the liver tissue homogenate were significantly increased ;
PI3K, p-Akt, p-NF-kB p65, and Bax protein expression levels decreased and Bcl-2 protein expression increased,
especially in the Dahuang Mudan high-dose group, and the difference was statistically significant (P < 0.05). (2)
Compared with the model group, the general condition of the rats in each treatment group improved to varying degrees: the
degree of pancreatic tissue edema, congestion, and necrosis visible under the microscope was significantly improved, and
liver cell arrangement disorder, necrosis, steatosis, inflammatory infiltration, among others, were alleviated. AMS, ALT,
AST, and CRP contents decreased to varying degrees, and the ChE content increased. Liver tissue homogenate TNF-a, 1L-
1B, and IL-6 contents decreased; PI3K, p-Akt, p-NF-kB p65, and Bax protein levels decreased ; while the levels of Bel-2
protein increased, especially in the Dahuang Mudan high-dose group, and the differences were statistically significant ( P<
0.05). Conclusions  Dahuang Mudan decoction effectively improved the general health, biochemical indicators, and
pathological changes to the pancreas and liver of acute pancreatitis model rats. The mechanism of its liver-damage-reducing
action may involve regulation of the PI3K/ Akt signaling pathway.

[ Keywords] acute pancreatitis; Dahuang Mudan Decoction; liver injury; PI3K/Akt/NF-kB signaling pathway
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Table 1 Pathological scoring criteria of liver tissue under microscope

o TR
Grading Degree of injury
. bt
No injury
1 BRI - AN 45 , SR BV o 2 Y B
Minor lesion. Nuclear pyknosis, localized cytoplasmic vacuole formation
5 O BZAR S ) I R AR A I SR KA, AR IR SE
Moderate injury. Extensive nuclear pyknosis, vascular congestion, edema, punctate necrosis

3 JEEAG S Th R AR i AT AR RS ™ E T

Severe injury. Neutrophil infiltration, hepatocyte necrosis, hepatic cord congestion
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Figure 1 Pathological changes of pancreatic tissue of rats in each group
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Figure 2 Pathological changes of liver tissue of rats in each group
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R2 REHSHAR AP K BB B S BIRE0E (n = 8)
Table 2 Effects of Dahuang Mudan Decoction on the pathological grading of liver injury in AP rat model(n = 8)

AN IR AL T B B 37 11

s FR=A
45 it (g/ke) Number of cases with different degree of lesion
Groups Dose(g/kg)
0 1 2 3
|
Blank group 8 0 0 0
i SIE
Model group 0 0 2 6
;5] 4]
Jé[ﬂ]ﬂi(,ﬂ 1073 0 2 3 3
Octreotide group
AL
i 71 B
High-dose group 14 0 3 3 2
rh k2
Medium-dose group 7 0 2 4 2
-l FLy
sl 3.5 0 1 3 4

Low-dose group

2.5 KREHAFITEEAKXRENMIBRNOEN

HEHA LK, A H K B AMS, ALT, AST,
CRP &8 B EMETHE , i ChE &8 W E AR (P <
0.05) ; 7EAIRIT 4L K Bl HP AMS ALT (AST CRP %
WA TR M ChE & &ALt s, Hpt
PAIREH A SRR BE (P <0.05) (£ 3),
2.6 XERHAFHEHKXRIFELR TNF-o,IL-
1B.IL-6 S =/KFHI= M

55 A b, AN K R TNF-o IL-18  1L-6
TREETE (P <0.05) ; SEAL K, 09T A

KE R FERE R R B, L K& H R
EREARE(P <0.05) (W34,
2.7 KERAZTZSHEKXRIFHALRA PI3K, p-Akt,
p-NF-kB p65.Bcl-2 Bax & B R IEHISIN

55 PR F SR AH R FRHF2H 2R PIBK  p-Akt
p-NF-kB p65 .Bax & EESU TSl , T Bel-2 5 H
FIRE FEEE(P < 0.05) ; SHAA L, &R 74
KL PI3K . p-Akt ,p-NF-kB p65 Bax 5 F A2 ANH
FEEE N 00 Bel-2 25 RN AR B, Hr ot
KEH AR S E (P < 0.05) (WEES5 K 3),

£3 REHSHXT AP KEHFLAIZL AMS ALT AST ChE .CRP & AN ( % + 5,n = 6)
Table 3 Effects of DaHuang MuDan Decoction on the contents of AMS, ALT, AST, ChE and CRP liver tissues of
AP rats(x £ s,n = 6)

45 M (gkg)  MIEEME(U/L)  BNFEER(U/L)  AEEER(UL)  HEEEEE(U/L)  C RBEM (mg/L)
Groups Dose( g/kg) AMS(U/L) ALT(U/L) AST(U/L) ChE(U/L) CRP(mg/L)
g =F4
2 H A - 1390. 83 + 246. 85 49.80 + 8.44 67.02 = 10. 86 108.50 + 22.85 0.02 + 0.01
Blank group
A # # # # #
- 2704. 17 + 403. 85 152.52 + 25.13 415.38 + 56.59 55.67 + 20.23 0.06 = 0.01
Model group
L 4]
/\EEHK(E 1073 1946. 17 + 355.52* 113.83 +29.83° 232.27 £ 71.24" 77.50 + 22.03 0.04 +0.01"
Octreotide group
B v _
. PR AL 14 1878.67 = 110.77*%  73.15 £ 24.77" 173.02 + 51.08 " 88.50 + 20.39" 0.02+0.01°
High-dose group
FH4
.EP”JE(E 7 1883.60 + 436. 742 78.02 + 13.03* 221.98 + 76.88" 83.00 + 25.63 0.03 +0.01"
Medium-dose group
FHE4
el kL 3.5 2411. 38 + 527.56 163.58 + 84.03 370. 82 + 143.82 65.17 £ 29.43 0.04 +0.01"

Low-dose group

T S, P < 0.05; SR, P < 0.05; GG R LS, 2 P < 0.05, (TF3E)
Note. Compared with blank group, *P < 0. 05. Compared with model group, * P < 0. 05. Compared with low-dose group, P < 0. 05. ( The same in the

following tables)
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Table 4 Effects of DaHuang Mudan Decoction on the contents of TNF-a, IL-1B and IL-6 in liver tissues of AP rats(x + s,n = 6)

ZH 51 M (g/kg)
Groups Dose ( &/ke) TNF-a( pg/mL) IL-1B ( pg/mL) IL-6( pg/mL)
254
S - 116.42 + 8.52 131.66 + 7. 61 83.86 + 6.05
Blank group
B 5 4]
R - 148.63 + 4.61% 184.50 + 10. 25* 133.83 + 4. 11*
Model group
; 4
%ﬁ.ﬂ%’ﬂ 107 130.30 + 3. 81" 154.89 + 5.82" 105.57 + 3.05*
Octreotide group
=k .
. Pl A 14 122.07 + 3.96*4 144.34 + 7.29*4 92.88 + 2.97*4
High-dose group
4
.EP"JE il 7 123.09 + 7.51 "2 159. 67 + 5.90*2 98.45 + 5.93 %
Medium-dose group
S E=N7
Mkt 3.5 138.92 + 8.37* 178.41 = 14.85 115.25 + 6.88*

Low-dose group

x5 KREHSHHX AR BEHITHL PI3K  p-Akt . p-NF-kB p65 Bel-2 Bax & 5K EHIEM( %+ s,n = 3)

Table 5 Effects of DaHuang Mudan Decoction on the protein expression levels of PI3K, p-Akt, p-NF-kB p65, Bcl-2 and
Bax in liver tissues of rats in each group( x + s,n = 3)
ZH 5 biilhecs
4L AECe/ke) by capp p-AkUVGAPDH  p-NF-«B p65/GAPDH  Bel-2/GAPDH Bax/GAPDH
Groups Dose(g/kg)
2314
= HA - 0.97 + 0.06 0.60 + 0.03 1.15 £ 0.09 1.63 £ 0.17 1.01 = 0.05
Blank group
e N 4 N R 4
- 1.37 £ 0.07 1.34 = 0.07 1.69 + 0. 10 1.22 + 0. 06 1.58 = 0.07
Model group
B, 4]
%mﬂk,ﬂ 1073 1.20 £ 0.05 " 1.26 + 0.05 1.47 +0.117 1.25 + 0.07 1.29 £ 0.06"
Octreotide group
4]
A 14 1.15 = 0.06 2 1.08 = 0.06 "2 1.33+0.11" 1.43 £ 0.14* 1.18 + 0.04*
High-dose group
1454
.*%Ji il 7 1.17 = 0.03 1.10 £ 0.07 1.39 = 0.05* 1.19 £ 0.09% 1.26 + 0.03 "
Medium-dose group
FHE4
fFesml 4 3.5 1.36 = 0.03 1.42 = 0.09 1.57 = 0.12 0.92+0.10" 1.40 = 0.03"
Low-dose group
S HS @ U % B &
W QQQ '%\% K ®>§’ z‘%@ y%\%; @Qéo &ﬁ\/b@% y&\%%
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& £ & & s
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Figure 3 Protein expression electrophoresis of PI3K, p-Akt, p-NF-kB p65, Bcl-2 and Bax in liver tissues of rats in each

group treated by Rhubarb Mudan Decoction
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