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Dahuang Xuanming Powder Granules ( K2 Z B#;) Improves Intestinal Barrier Injury Induced by
Severe Acute Pancreatitis Through PI3K/AKT/NF - kB Signal Transduction
and Improvement of Intestinal Microflora
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Abstract: Objective To investigate the protective effect of Dahuang Xuanming Powder Granules( K#Z Hi#3) on intestinal
barrier injury induced by pancreatitis through phosphatidylinositol 3 — kinase ( PI3K) /protein kinase B( AKT) /nuclear factor kap-
pa B(NF - kB). Methods By injection of 0.2 mL of a 5% (w/v, 50 mg/mL) sodium taurocholate solution to induce a
Sprague — Dawley (SD) rat model with severe acute pancreatitis( SAP). The experiment was divided into sham operation group,
SAP - induced intestinal barrier injury group( model group) and Dahuang Xuanming Powder Granules group. Intestinal barrier
injury was assessed by scanning electron microscopy,hematoxylin and eosin staining and pathological scoring. The levels of pan-
creatitis hiomarkers ( amylase and lipase ) , oxidative stress markers[ superoxide dismutase (SOD) , catalase( CAT) , glutathione per-
oxidases( GPx) and malondialdehyde ( MDA ) ] and inflammatory markers [ tumor necrosis factor — o ( TNF — o) , interleukin
(IL) =1B,IL-6 and IL - 10] in serum or intestinal tissue were measured. The expressions of phosphoinositide 3 — kinase
(PI3K) /protein kinase B ( AKT)/nuclear factor kappa — B(NF — kB) signaling pathway — related proteins were detected by
Western blotting. 16 S rRNA sequencing was used to measure the composition of gut microbiota in feces. Result The activity of
serum amylase and lipase in the model group was higher than that in the control group. The activity of serum amylase and lipase
in Dahuang Xuanming Powder Granules group was lower than that in the model group. Compared with that in the control group,
the number of intestinal villi in the model group decreased. The activity of serum amylase and lipase in the model group was high-

er than that in the control group. The activity of serum amylase and lipase in Dahuang Xuanming Powder Granules group was low-
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er than that in the model group. Compared with that of the control group,the number of intestinal villi in the model group de-

creased and was damaged, while the treatment of Dahuang Xuanming Powder Granules prevented the reduction of the number of

intestinal villi. In addition, Dahuang Xuanming Powder Granules increased the activity of the levels of serum SOD, CAT and

GSPx,and decreased the serum MDA levels. Compared with the model group,Dahuang Xuanming Powder Granules reduced the
protein levels of Toll like receptor 4 (TRIA4) ,p — PI3K,p — AKT and p — NF — kB. Compared with the model group, Dahuang Xu-

anming Powder Granules reduced the levels of serum TNF — o, IL — 1B and IL — 6, but significantly increased serum IL - 10 lev-

els. In addition, Dahuang Xuanming Powder Granules increased the proportion of Lactobacillus and Prevotella in the model

group, and reduced the proportion of Helicobacter pylori and Escherichia — Shigella. Conclusion By inactivating oxidants and in-

flammatory signals and improving intestinal microbiota, Dahuang Xuanming Powder Granules ultimately improve SAP — induced

intestinal barrier injury in the rats.

Keywords : Dahuang Xuanming Powder Granules ( K% 2 B3 455 ) ; PI3BK/AKT/NF — kB pathway ; gut microbiota ; severe

acute pancreatiti;intestinal barrier injury
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FHATETE Y 24 B2 LRI AEAR AL BE R N o

SRV IBORN S SN 0TS 8 A TE SAP 3 e h & 4%
FEAEHT Y Seni BT R W, W1 T s N T «B
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Toll £EZ {4 4 (Toll - like receptor 4, TLR4 ) 44 #fi P # N5 Fik L B
3 — [ ( phosphatidylinositol 3 - kinase, PI3K ) /%K [ i i B
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1.2 SAPE SRR EA ST AP ERF
B M e B 2 R SRR S Y O AR SE T R e LU, SRR
W) i A A% IE 5 44005800008402, 90 H 4 Sprague -
Dawley (SD) CFR (8 J& % ; 44 BT i 200 ~ 220 g) 7 22 C T 44
12 h JGHR/12 b BEEIER, A s ¥ m B SRS Y Ak m
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P (SAP K R& R # ki 4T 25 mg/kg 1K B Z BB vh A1
F1250 WL 0.9% A= Fi£h /K ,n=30) ,

1.4 MBIl AT REZWEMHNE
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L AR BEAN M AR o i AL 2 0 £ 0 7 T R i g B
TEA score = IKIPAF4) + SRIEVESY + AT AR B BTG5 + 1
MAE. B 5 MR .

1.8 #EmABNFELN  HEEA L4 TLR4 PI3K AKT Al
NF - kB B3k, A 554020 1y 21 2380 3 o s 5 P ook B AL &
AEFE(3 m/v) 15 min DL EBR R IRE S B . PR BE 2
WL AE 22 °C FORRE AL L2 I 10 min R SE AL AY o
IA LT —HL PR IEIEE 12 h, Hik B Abcam (EH) 1Y
i TLR4 Hi{4 (ab13867,1 :500) , 3 p — PI3K p85 /4 ( Abcam,
ab86714,1 :500) , 3% p — AKT /4 (ab38449,1 :500) , FIHL p —
NF - kB 1K (ab86299) . I ALE R RiIC A LU 2EH0 e 1eG BT
(1 :1000) , 78 37 CFIFHE 10 min, W23 A5 E Y
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PVDF Ji§ | R AR 28 T A 10% B 2R 31 1 h, 78 37 C
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16S rRNA, R 16S rRNA il J37 1 3B I 8 il A= e 0 . 3
A B R A F ggplot2 6 # H P R0 43 S B AE X 3 B
FIIAGR
L1 it s IR + bRifE2E (x £5) , FFfH I SPSS
21.0 A4 (SPSS et A BRA W, £ ) #4787, {# A Student
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Ja , B2 By wp SR 28 I3 D A T S o I T IS TR T
(P<0.05),
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RITZH R A E LG A I 2 (R XN B 2) . SR
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2.3 KEZ YRR BT R B SAP IF 38 7 B B AR A5 Y 4
AN SETFARYAM L, AL A 5 SOD . CAT FI GSPx
PTG PEREAR (] 3A - C) (P <0.05) , 1fil % MDA 7K I 2 4 5
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2.4 KE XU R 6T o SAP 5 S 8y I B 1 AR 45 8 47
REEME  SEF AR, BAA K M TNFa 1L - 18 il
IL -6 K FHE (& 4A - C) fHIMLTE IL - 10 /KRR (&
4D) (P <0.05) . Mi-SHERI4I AR LL, ¥ % A A wh VA I7 AR R
BRI TNFo IL — 18 i1 IL — 6 7K, $8 & 137 1L - 10 /K- (&
4A-D)(P<0.05),
2.5  K# Xk A 9557 Picroside 11 3537 i % SAP 35 3B i
1 SIEF ARG R R B o B B A0 iR i (I
TUNIE SA) Fss BT 43 (46 L XTI SB) B/ g iR @ in (P <
0.05) o KEEZ WM th IR Y7 W80 1T /N i I 85 2 155 400 B )
R AR PP (3 U XA SA - B) (P <0.05)
2.6 KT Z PR A 6T EAK SAP F B 0 g B I AR A A
TLR & #i 1= PBK/AKT/NF - kB 5 & # & THC M5, 5
T ARLAAR BRI TLRA il (0 e (o3 in (i 5T X 6A)
B2 WY ol A B TLR4 (i 47 £2 2 €8 36k 20 (O T XN I
6A) . [FAIFE, 5 FRAM L, BRI p - PIIK 45 (0 Yo o 38
TNCIGETIXKIE 6B) o K # 2 A v 3910 A B % €0 % € 0 20 (47
TOXKE 6B ) o SRFARLAAALL , BRIL] p - AKT kgl
B CERTIXXE 7A) o REZ Wk ol Ab BEAE p - AKT 4504
k> (XX E TA) o ST ARAMLE, BRI p - NF - B
FIAR L g (SR TIXX B 7B) o K3 L WA vh R b B fdip -
NF — B 7 fage kb (36 v XX & 7B) o

BEAh, Western blot 43 # 7%, 5 R F AR 4LH Eb, R 4]
TLR4 .p — PI3K .p — AKT I p - NF — «B B FHXT 25 H K P38
TR LU i ) A P AR AT S B 1 /K- (T 8, P < 0.05)
2.7 KEZWMFF BT RESAP B SR ERG F
Mk A 16S rRNA WF45 R B R, SIRTFARLIAH L, A
RVZH P ZUFF B L ) AT, 35 3R K ER R 2D (3 T XN [ET 9A) .
B IR R IE Y TGN T AR L R AT R RN R R Y B
B, BTG ) SEAT PR FIIR A5 G BR R — 7B R PR 1 B 81 (3 2 XN
FI9A) N IR B, ST ARLLH tb , AT 21 1) 2L ER T 1 7K

B
TR
-
- Z R
800-

#H 0

iz 600

2

g 400

HT

= 200

3d 6d 24.d
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Jo BRI o (RIS L SN S8 A 5 ot 38 3R W 4
IR FR A 215 SAP BB (WA 20 25 , b+ oAl SAP
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PR A AR AR, K B W b E i 4R b A A
T A RE ST KA SAP f % J& , 3 2 WK wh 30 m] g 34

63



$44% %o R % h E FH F T Vol. 44 No.9
2026 %9 A CHINESE ARCHIVES OF TRADITIONAL CHINESE MEDICINE Sep. 202 6

SEACFIHT A TG MR T SAP I #E g . SAP 53 1) 7 38 It i
H] B8 T B0 18 WUE )RR 22 4k, T B0W 18 B B A 4B
P REZWIR bR G T IiE e W RE, By 1k 1 i

B A5 RN T LB R4 1 , 1 25 R T e SAP 75 5 1 1 Bt

BB (A TR TR T SR A AT 2 I A S o KB K W e R 4k

PRGN Y LR 1 R o IR DR 1 L 091, R Tl 1) BT o a5

o TR 8 — S B IRTR LU ) LR T TR X B W2 1T 1) 3l 40

T SE R SO ELAT SR 4 2 o SRR Bt PR

EO & RN AN RO Y ACeN ) | Rl /7B - 952 X 10

V2 R B VIR, AT G  RAE A UG 5 I A7 Jx 2

5T R F IR T AR T R e g R O A, K

LWk P FRNG YT AT LAE i B v I 1 Gl A W Y LR B

R

S% Lk

[1] PORTELLI M,JONES C D. Severe acute pancreatitis: pathogenesis,
diagnosis and surgical management|[ J|. Hepatobiliary Pancreat Dis
Int,2017,16(2) ; 155 - 159.

[2] SHAH A P,MOURAD M M,BRAMHALL S R. Acute pancreatitis:
current perspectives on diagnosis and management [ ] ].
Res,2018,11; 77 - 85.

[3] ZHAIY Z,GAN L,HUANG S, et al. Therapeutic effect of ultrasound

interventional perirenal catheter — assisted early peripancreatic lavage

J Inflamm

of protease inhibitor on severe acute pancreatitis in miniature pigs
[J]. Pancreatology,2019,19(1) ; 158 - 162.

(47 rnad, 7k [ AR AR, 45, KB S AR it 5 S S e iy
B L AE A BB S [0 ], v B S AR o 2R AR, 2021, 41
(22) ; 4943 —4946.

(5] W, XUt kBl 45, JORAABCA Bl JIkif YT Sk BT R
BRR G RBITFELT]. Ak 227 1],2023(2) « 238 -242.

(6] Bk, B, &AL, . JOR A RENS L I8 Il Ak
TR AE SR IR A S0 S SN IF A ik I D RER A2 [ T].
HRAEfE TR 2R A% 2023 ,35(2) : 170 - 176.

[7] MA R,YUAN F,WANG S X, et al. Calycosin alleviates cerulein —
induced acute pancreatitis by inhibiting the inflammatory response
and oxidative stress via the p38 MAPK and NF — kB signal pathways
in mice[ J]. Biomed Pharmacother,2018,105: 599 —605.

[8] XIE Q,FEIM M,FA Z Z et al. Methane - rich saline alleviates cer-
ulein — induced acute pancreatitis by inhibiting inflammatory re-
sponse , oxidative stress and pancreatic apoptosis in mice[ J]. Int Im-
munopharmacol ,2017 ,51; 17 —24.

[9] PIAO X H,LIU B H,GUO L Y,et al. Picroside II shows protective
functions for severe acute pancreatitis in rats by preventing NF —
kB — dependent autophagy [ J]. Oxid Med Cell Longev, 2017,

2017 ; 7085709.

LI X Y,HE C,ZHU Y, et al. Role of gut microbiota on intestinal
barrier function in acute pancreatitis[ J]. World J Gastroenterol ,
2020,26(18) : 2187 -2193.

ZHAO M Q,CUI M Y,JIANG Q L,et al. Profile of pancreatic and
ileal microbiota in experimental acute pancreatitis[ J]. Microorgan-
isms,2023 ,11(11) ;. 2707.

ZHANG D L,ZHU C L,FANG Z Q, et al. Remodeling gut microbio-
ta by Clostridium butyricum( C. butyricum) attenuates intestinal in-
jury in burned mice[ J]. Burns,2020,46(6): 1373 —1380.
LICL,AI G X,WANG Y F,et al. Oxyberberine,a novel gut micro-

biota — mediated metabolite of berberine, possesses superior anti —

[11]

[12]

[13]

colitis effect; Impact on intestinal epithelial barrier, gut microbiota
profile and TLR4 — MyD88 — NF — kB pathway [ J].
Res,2020,152; 104603.

JIANG K F,GUO S,YANG C,et al. Barbaloin protects against li-
popolysaccharide( LPS) - induced acute lung injury by inhibiting

64

Pharmacol

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

the ROS - mediated PI3K/AKT/NF - kB pathway[ J]. Int Immu-
nopharmacol ,2018 ,64 . 140 - 150.

THUMMAYOT S,TOCHARUS C,JUMNONGPRAKHON P et al. Cya-
nidin attenuates AB (25 —35) — induced neuroinflammation by sup-
pressing NF — kB activity downstream of TLR4/NOX4 in human neuro-
blastoma cells[J]. Acta Pharmacol Sin,2018,39(9) ; 1439 —1452.
AHO H J,NEVALAINEN T J,LINDBERG R L, et al. Experimental
pancreatitis in the rat. The role of phospholipase A in sodium tauro-
cholate — induced acute haemorrhagic pancreatitis[ J|. Scand J Gas-
troenterol ,1980,15(8) : 1027 —1031.

LUAN Z G,ZHANG J,YIN X H,et al. Ethyl pyruvate significantly
inhibits tumour necrosis factor — o, interleukin — 13 and high mobili-
ty group box 1 releasing and attenuates sodium taurocholate — in-
duced severe acute pancreatitis associated with acute lung injury
[J]. Clin Exp Immunol,2013,172(3) . 417 -426.

SHI Q,LIAO K S,ZHAO K L, et al. Hydrogen — rich saline attenu-
ates acute renal injury in sodium taurocholate — induced severe acute
pancreatitis by inhibiting ROS and NF — kB pathway[ J]. Mediators
Inflamm,2015,2015 ; 685043.

BRI PR AR SRR R T]. AR B 2,2004 .24
(8):39.

EFH, . REFRMEA NF - «B - iNOS/COX -2 {553
TR SRR B EPLRI BT SE [ T]. AFESRRE R, 2023, 31
(3): 224 -228,240.

RAO C Y,FU L Y,HU C L,et al. H,S mitigates severe acute pan-
creatitis through the PIBK/AKT — NF — kB pathway in vivo [ J].
World J Gastroenterol ,2015,21(15) : 4555 —4563.

XIA S L,NI'Y J,ZHOU Q,et al. Emodin attenuates severe acute
pancreatitis via antioxidant and anti — inflammatory activity[ J]. In-
flammation 2019 ,42(6) : 2129 —2138.

XIONG J, WANG K Z,YUAN C X, et al. Luteolin protects mice
from severe acute pancreatitis by exerting HO — 1 — mediated anti —
inflammatory and antioxidant effects[ J]. Int J Mol Med,2017,39
(1): 113 - 125.

XU TY,CHEN Y,YU L F,et al. Effects of Lactobacillus plantarum
on intestinal integrity and immune responses of egg — laying chickens
infected with Clostridium perfringens under the free — range or the
specific pathogen free environment[ J]. BMC Vet Res, 2020, 16
(1) 47.

CHEN Y J,GUO K M,NAGY T,et al. Chronic oral exposure to gly-
cated whey proteins increases survival of aged male NOD mice with
autoimmune prostatitis by regulating the gut microbiome and anti —
inflammatory responses[ J]. Food Funct,2020,11(1) : 153 -162.
PERNA A,HAY E,CONTIERI M, et al. Adherent — invasive Esch-
erichia coli( AIEC) : Cause or consequence of inflammation , dysbio-
sis,and rupture of cellular joints in patients with IBD? [J]. J Cell
Physiol ,2020,235(6) : 5041 —5049.

FACHI J L,DE SOUZA FELIPE J,PRAL L P,et al. Butyrate protects
mice from clostridium difficile — induced colitis through an HIF -1 —
dependent mechanism[J]. Cell Rep,2019,27(3) ; 750 -761. €7.

LIU L,ZHANG T,SUI Y H,et al. Gut microbiota affects pancreatic
fibrotic progression through immune modulation in chronic pancreati-
tis[ J]. Microb Pathog,2023,177 . 106035.

SHAIKH S D,SUN N,CANAKIS A, et al. Irritable bowel syndrome
and the gut microbiome: a comprehensive review[ J]. J Clin Med,
2023,12(7) . 2558.

SEWTW. A SR IFAR 5 K B R U2 TR A R 1k B K B
My F B ID]. k. RiEka:,2021.

R, FERCAT , G, 5. BT 3~ X AR 2 PR MR R 4% 40
KBS AERZERMBTIELT]. AR ssm s R ALk, 2023 ,40
(1):35-39.



	1_封面
	2_封二
	2026年9期合版目录
	4_2026年9期合版
	2026年9期合版彩图
	6_封三
	7_封四



