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Abstract
BACKGROUND
Acute hemorrhagic necrotic pancreatitis is a clinically

Baishidenge  WCJD | https:/ /www.wjgnet.com

common digestive system emergency. Lung injury is a
common complication and cause of death. Astragalus
injection can regulate endocrine balance, enhance immunity,
inhibit virus, and exert anti-inflammatory and antioxidant
effects. However, there has been no relevant study on
Astragalus injection in lung injury caused by severe acute
Ppancreatitis.

AlM

To analyze the effect of Astragalus injection on the
inflammatory response in lung injury secondary to acute
hemorrhagic necrotic pancreatitis (AHNP) with regard to
regulating the target protein of rapamycin/ribosomal 70S
small subunit S6 protein kinase (mTOR/p70S6K).

METHODS

Forty-eight adult SD rats were randomly divided into a
control group, a model group, low, medium, and high
dosage Astragalus injection groups, and a positive control
group, with 8 rats in each group. The histopathological
changes of pancreas and lung tissues were recorded. Schmidt
score, serum amylase (AMS), Hofouaer score, arterial blood
carbon dioxide partial pressure (PaCO2), arterial oxygen
partial pressure (PaO2), inflammatory factors [tumor
necrosis factor-a (TNF-a) and interleukin-6 (IL-6)], and
mTOR/p7056K signaling pathway protein (mTOR, p70S6K,
p-p70S6K, p-mTOR, and 4EBP1) levels were assessed.

RESULTS

There were no abnormal changes in the pancreas and lung
tissues in the control group. The pancreatic parenchyma of
mice in the model group showed flaky necrosis, congestion,
and edema, massive destruction of pancreatic acinar
cells and interstitial cells, disordered lobular structure,
infiltration of inflammatory cells and red blood cell overflow,
and disordered alveolar structure, interstitial edema,
inflammatory cell infiltration, alveolar septum widening, focal

2023-03-08 | Volume 31 | Issue5 |
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or flaky atelectasis, and hemorrhage. Compared with the
model group, the low, medium, and high dosage Astragalus
injection groups showed different degrees of improvement
in a dose dependent manner. The histopathology of the high
dosage Astragalus injection group and the positive control
group showed similar characteristics. The Schmidt score,
AMS, Hofouaer score, and PaCO?2 in the model group were
higher than those in the control group, and PaO2 was lower
than that of the control group (P < 0.05). Schmidt score, AMS,
Hofouaer score, and PaCO2 decreased, and PaO2 increased
in the low, medium, and high dosage Astragalus injection
groups compared with the model group (P < 0.05). TNF-a
and IL-6 in the model group were higher than those of the
control group (P < 0.05); TNF-a and IL-6 decreased in the
low, medium, and high dosage Astragalus injection groups
compared with the model group (P < 0.05). mTOR, p70S6K,
p-p70S6K, p-mTOR, and 4EBP1 were higher in the model
group than in the control group (P < 0.05), while the low,
medium, high dosage Astragalus injection groups had lower
mTOR, p70S6K, p-p70S6K, p-mTOR, and 4EBP1 than the
model group (P <0.05).

CONCLUSION

Astragalus injection can improve blood gas indexes,
inflammatory response, pancreas and lung pathological
state in AHNP in a dose dependent manner. Such effects
may be achieved by regulating the mTOR/p70S6K signaling
pathway, and inhibiting the mTOR/p70S6K signaling
pathway may provides a new idea for the treatment of lung
injury in AHNP.

© The Author(s) 2023. Published by Baishideng Publishing
Group Inc. All rights reserved.
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1120 2-104~ 0-1/MKIRE4. 3. 24 1. 04)), JiEE
ZEVE o B T2 i, il 2H 230 4 98 RE 1R (R 0 it v
FaI A R AT AL R A, I SRR AR IR TR
3R % S s A 4 2 F R PR AT i S v 5 e ) SRAZ AT
B T R, BRAZ AR, To R4l
M. PAAZ AR I3 24 1y 043). K (TE] R
R Z KM E R v RE K . 8 B M B K
iy TARKIKIREL3 . 24 1. 04 HZH (i iz
IMYEFE>50%.  Hi I3 FEl25%-50% 18] 57 R At s i 1fn
JaFEI<25%. A LA H MK K3 2. 1. 04)), iR
VP ST B T .

1.4 A FeArem SAAETRUEFEE6 h, BRI S, 1R
NFE R R, R BTERE, SR IS5 H C 5E ik I
AR R (PaCO,). B IS R (PaO,), H K HI
BB R B IR S L 775 e KD R AMIS) KT~

1.5 ABC-HRPR #2042 £ 5 B F  /EII4 45
KE AT, CHRESTL, 73 AIMAFRAERRER 100 L,
AFE R FLEEFLIIANFRIAEF 100 L, 37 CTHFE90 min,
Ve, BRESLAN, BEFLINS0 pL—3t, 37 ‘CHFH 60 min, N
ATMBE &5, 37 CHEYEEE15 min, JIAN &L
W, TEEARA 4509 KA B i ELO DY, 3R iR
BEIRF-o(tumor necrosis factor-alpha, TNF-o). HIT &
-6(interleukin-6, IL-6)7K*F~.

1.6 Western blotteil & & H{EMZH bR AR A5 3%,
TR AREUA30 g, & BFET10% SDS-PAGESR, H
Pk, WERE, WGBSR I3 12 h, mTOR$LA. p70S6KHT
& p-p70S6KHifk. p-mTORYIK. 4EBPIFLIAFEIK
FE¥4741:500, B-action N SHUIARFEREKE ¥1:1000, TN
Piika CIE IR, MABARBEFRC L 2E5T R PR
I E2 h, Yok, B, ek, LABio-Radit e A% it 240
94, FImage J7E 873 W8 (1 26715,

B2 A0 3R KHISPSS 22.040 H 24 8 A 2R K4,
TR TR LA(mean+ SD)ER IR, 2 4LA LW LR R 2R 7
FEHAT M, DI ELE DAL SD-+6 56, P<0.05 N7
it L.

2 B8

2.1 AR IARFLILEE MR R L S LIRS
PR A SRR S 2 FRIRSE . FEMLAK e, JE i it 4 i
55 1] SRR R BRI, /NS R 2L, KR RE IR
I 5 2 A e, A LR A0, e 45 A
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UREREL. [AFKAN . 2 PEARMIRIE . v laBE e 5 |
JEVEE R RIS TR L IR T T R SR AL
IR R i H 2R SR A AR L35 2B A FIREFE 0, B2
FEARAS . DL A2,

2.2 MRAR. MALZIRIE., AMS. A5 K4
Schmidtif4;. AMS. Hofouaerif4sr. PaCO,. PaO,lt
B R EA G R X (P<0.05); R SchmidtiFiy
AMS. Hofouaerif/y. PaCO,¥ T 4B, PaO, MK
FARZAP<0.05); % . S iES RS chmidtiF
4. AMS. Hofouaerit4r. PaCO,IKIKFEIK, PaO,#kix
FHE(P<0.05); =B SRS chmidtiF sy AMS.
Hofouaer’F-43. PaCO,. PaO, 5BHVERIRZHAH L, Z=RT0
it L A,

2.3 XERF HUATNF-o. IL-6tLEZEF EH G2
B L(P<0.05); BRI TNF-an 1L-675 T X HEZH (P<0.05);
K. . A EESBATNF-a TL-64K K FEAK
(P<0.05); (& B TV E R4 TNF-o. TL-6 5 B R IEZH B
ARG E L WEA4,

2.4 mTOR/p70S6KAz 5 i@ % & Ea %4mTOR.
p70S6K. p-p70S6K. p-mTOR. 4EBPI1tL# %= F A
B2 L (P<0.05); B AmTOR. p70S6K.
p-p70S6K. p-mTOR. 4EBPI1&E T X &4 (P<0.05); 1K
. EE TSR mTOR. p70S6K. p-p70S6K .
p-mTOR. 4EBPUKIKFEL(P<0.05); s BSR4
mTOR. p70S6K. p-p70S6K. p-mTOR. 4EBP15BH
XTHRAAHLL, ZE R gt 22 . WS, R 1.

3 171E
AHNPAY AT i e B A AL 032 1 H IR A, 7 o] 7
FAHBL™ R NZEAAE, SRR O M2 3 T IhhE
AP BEAERHER, 2T RS A ERE . i
HEAENEAHM T2 AT AR, £930% AHNPE I 1E
SR AR, TIL65%AET B ML S i
SO TR, A VAT AHNPHHH5 15 46 RE S B LA 5 2l
HIEEHAHNPIE T “IR” « “BROdm” 250
W, (=R —RUE AR HicE RO, e
FOO g, BRI . PEEIAH, AHNPRHL I ZE 2 h
FHFRE S B AR, NEEEthKE, BN A,
BAMBGR RS, MR H T AR RUMIsAT R BT e
AHNPAIRAIAZ DR AN T, AR, KBS
W, G IR, TS BUILE A, SR, BB
JEDEBEAR AR BHEE . AR L, S
PUER, BifHRIE. BE/E oy KA e Rz 2y, A
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1 FRARLBAR(HEZRES x 400). A: MTHAZ; B: AU C: (REFEEEHRA, D s r AR B St i gt F: S .

2 FHLALRHERE x 400). A: WAL B: B C: (RS FEESHRZAL D: i IGESHRAL B: S GERRAL, F: BT Rz

AEEPANE . TRIERRAS. atUIReHITIRL. BB 2N
N, BT RCE A S 2R, AT
W HESRGEEST PIIIREE . PLoe. PUAMNEEE,
PRI TE R, BORTE SHARAE SR I LB 28 (R T
RREEFTE 2 (O

AHIT SR B HOG TT AHNPR A7 KB, 45
RN HRALBRR . IS0 5 W AR, TR A kR
SERRE RCIRIRAE . TR, F i e 240 M 5 ] o 40
KEIR, NHERIZRTL, KERAEIH IR 15 2L
i, FiEA AR AL BRI SRR
e IR SE OE AEPEBA RN K H I, & AR A
Ty BAR. . RS EESRAEAR . I U BRI
SRR, SO RAE R ACR, Schmidthf
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4. AMS. Hofouaerit-7. PaCO, K IKF#K, PaO, ik F+
o, PR T BT SH T GE AH N PR R 55 it 4 L HIR
A MAFRFR. [RIN AT 5T 3 B BH T IR ZH, HR A
JE G SR ARAE AL B2 S50 R G R Fi v, 390ESE ]
AT AHNPRG I, ZEAiin s>, s s e S
A5 BAPEXT L AE IR S ZH 2 3R . SchmidtiF
45~ AMS. Hofouaeri¥4)PaCO,. PaO, I, 2L H
AR AEARFE, FRRVEIE T 35 By RO AHNPIHi457 1%
Tt G E L, XA A IR ORI T FA HN PJfid5i £
fefit s

5T &, TNF-ofE AHNP &S5 - BARD AT T 5, JF7E
FRFE A R IERZ O, 5 AHNP™ R EE 25 IR 5,
TIPS AHNPE & TS, i E R 1, 5
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A 15, B 12000 Co 2
a a

— 1 i~ 8- b
&, ) 9000 b 3 T

= S & 61 b
B be 2 6000 = "
E i i g bc 5 4 4

2 | S e = bed  bed
£ bed bed 3000 | bed bed £ ]

04 0 0
1 2 3 4 5 6 1 2 3 4 5 6 1 2 3 4 5 6
D so E 150
a

_40 1 b bc

o0 i 4

;;30_ I bed bed @100 be bed de

= < =

£ E

20 =

% 8 50

£10 &

0. 0

1 2 3 4 5 6 1 2 3 4 5 6
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3 BARIR. MALURIE. AMS, IMSOATELR. A: BEIFRIITS): B: ikl C: IR Y D: “S R TE; E: SR 1 X

SR FSESR AR, P<0.001; S EESHE AL, P<0.001. Schmidd 5y BEIHHIEIEY; AMS: [IEEMEE; Hofouaerl ) Mliffifs
JRIRPFSY; PaCO2: AR PaO2: S5

A 20 - | B 20
a
2151 b _15] R
o0 N
$10 bf 2101 be
% bed  bed T T v b
= 51 T 54
0 - 0
1 2 3 4 5 6 1 2 3 4 5 6
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4 BEISERFLER. A: EHSEA T -o; B: FI/rE&-6. 1: WIBL; 2880, 3: R ESEShRA; 4 i ESE g 5 i rEshig
2H; 6: FEIMERT BN, SXTIRLEAREL, 'P<0.001; SRERZAFELE, P<0.001; SIREFSESHIRZAMEL, P<0.001; SHEEEFESHRAMEE, P<0.001.

TNF—a: fiEAFERA—a; IL—6: F1/1Z—6.

LR E ML, 7705 B MIETNF-a/K- P T & s oy i i,
IR [A]BE . B2 LG R I, TNF-afEiB I A Fe-Jun
AR IS Sl T EUH B, B TNF-on] (i
IL-6%55 ORI, BN R)42 5 SRR RATAE I SR
A ILTNF-o. TL-6AMY 5 AHNPIGE A 2%, -5 il 90
SN e, AR, BRI TNF-o. TL-675 T4 FRA,
HER, . @ RERETHUS, TNF-a. IL-6fKIX
FEAIK(P<0.05), 15 BH 24 E ISR R L5 AHNPHTH 15 2 E
S

B DA B2 BT RT N, R SR RE G2 AR AHIN PT343
RRESSL, AHSGTFATL 10 A B, ORI 7 2% 0t it
BEATERIY. mTORJE T 5% R LR I A 5% 2 1 I X
J%, mTORAE 5 38 i 2 4H i py 22 Fh 3 245 5% il i
(RRX Y, 3 e P2 i 2  AHN PR BB AL & 301,
p-mTOR/p70SEKIE i M P rT #H1| A HIN P K B JBR i
YHRIGTE AL, > T AE N TR, AT W mTOR/E
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M R AT YRR O SR WangZEPRF TS Y, mTOR.

AEBPI/ERER /N BRI ZH 2R 3R 08 B 2 v TR /IN B, 17
ZmTORIHIFT-H/FmTOR. 4EBP17K - & [
H B3R E 522, FHrm TORAS 5 8% 5, p70S6K.

p-p70S6K. p-mTOR. 4EBPI1/KF-HIR I NFEAK, Hht
SR AR TR B IR R AT AR, AT mTOR
AEdy T2 p70S6K . p-p70S6K. p-mTOR. 4EBP1#
ik, FEXF IS A AR . ARSI, B HmTOR.

p70S6K. p-p70S6K. p-mTOR. 4EBPI1fET-X R4, $&
NEAHNPH 25E [ SIS A2 H, mTOR/p70S6KAE 5
TG E RIS, 2B RES S T AHNP/fifR
P RAERRBERE. T4 T IS8, T Sy
WZAmTOR. p70S6K. p-p70S6K. p-mTOR. 4EBPIfK
RIS, P73 B ST AT I mTOR/p70S6KAE 5 38
ik, HHULEAHrara, AR, Jy & S 4
P49 9 S . S ISR B R O8] L 2 P S
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F 1 ZLEmTOR/p70S6KIESBIEEB LR (mean + SD)

A3 HER) mTOR p70S6K p—p70S6K p-mTOR 4EBP1
WA 8 0.30+0.08 0.31+0.06 0.11+0.02 0.20+0.04 0.19+0.02
ERA 8 0.89+0.15 0.85+0.14 0.54+0.10 0.73+0.18 0.71+0.13
KEETEsRA 8 0.76+0.13 0.69+0.13 0.45+0.12 0.58+0.15 0.59+0.14
PEEOTETRA 8 0.63+0.12 0.57+0.12 0.36+0.11 0.46+0.12 0.47+0.12
SEETETRA 8 0.49+0.14 0.45+0.11 0.22+0.05 0.34+0.06 0.35+0.11
PRI IR 8 0.48+0.12 0.44+0.10 0.21+0.06 0.33+0.05 0.35+0.12
F 23.102 23.772 29.682 22.915 21.586
P 0.000 0.000 0.000 0.000 0.000

mTOR: EIBEERILED; p70S6K: #ZBIA70S/) IESETRIES; p—p70S6K: BRI ZNBIA70S/ NITES6ESAES; p-mTOR: BIRICEIBE RS

8 4EBP1: EMAREERF4ESE5EB1.

MTOR | e M S S —

P70 | e D - — —

p.mTORI-... e - — —
- .- e

1 2 3 4 5 6
DOI: 10.11569/wcjd.v31.i5.184 Copyright ©The Author(s) 2023.

4EBP1

5 FBLAMTOR/p70S6KIES@IBEHLLER. mTOR: FIFHE ZH#EE [; p70S6K: MR 70S/ INIFES6EE Il p—p70S6K: FERILAZI#A70S
INFES 62 F1EHE; p—Mtor: FER(VES N 2308 1 ; 4EBP1: EUZATILIRIAIA F4ELEE S8 1.

Xof A7 1 2 0 s I () A AL T R il 4 m TOR/
p70S6KAE Zid ik SLHL). 5 — 77T, #HimTOR/p70S6K
15 50 B% 0] e M AHNP 847 IR 7 324 17— AN
R EAE R, S VA TNF-a IL-6.
mTOR/p70S6KAF ‘518 i 55 1) 2ie35 1) 5 0 B2 A A8 i 35
ZE 5, AT LIS S0 S NS RE 58 A B R TR T
T AR U AT T B, AN FAS R AR R
Tk, RN ISR A E B T R TR, UhE
R T IR SR8 K R II FU RS 43 HT.

4 Ep

25 LA, BRG] 2 A E A I AHNPILS,
Tabr RIERN FRIRS B2 2O HRR A, ML Al &8
AL A mTOR/pP70SOKAS 51l % SLHL K, $IHImTOR/
p70S6KAE S il % 7] A NAHNPR 54 G 7 1L 1 —
AN DK,
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SRR 2 S BRI R BRI N, fE SR A
. PRI R, AT R R B =
PRI 2 A VETT RO, AR FL S H I PR AR 2R J i 48
(acute hemorrhagic necrotic pancreatitis, AHNP) K i HiliZH 21
AT FE AR,

LRI

AP FE B R 2 B S VRO AH NP R B il 25 23 45
Pty /e H fon & A% 21 ¥E 2 FH (mammalian target
of rapamycin, mTOR)/#ZFEE70S/ NI S6 2 i
(ribosome 70S small subunit S6 protein kinase, p70S6K){& 5
BRI, 5 ARy HORE R A il 0 B B A R0h
FTIR B R 2 IRTT .
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g =pon

AW & e A AHNP R BUITZH 3B A B, W%
ANTR) ) B R S BORT It A5 477 B G AR, 9 29 B okt
mTOR/p70S6KAE ‘5 I B AH 5C H R 52

SR TE

AT IS AHNP K R R 2y, 45 7
(0.10~ 0.15. 0.20) mL/(100 g-d)F EIFHHRIATT, Mgk
SR At ZH 2V B A 15 O, 1IiE AMS. HofouaeriY:
47~ PaCO,. PaO,. MRIRFEIAF-a(tumor necrosis factor-
alpha, TNF-a). [/ %&-6(interleukin-6, IL-6)» mTOR/
p70S6K (5 Tl M & H[mTOR. p70S6K. p-p70S6K.
p-mTOR. EA%JH 3 T4E4 4 % A 1(p-4E binding
protein 1, 4EBP1)]7KF-.

SERER

85T RIESIRAYT fE, K EUMIE S chmidtiF o)
AMS. Hofouaerit/yr. PaCOMKIKIEAR, PaO, M IKT]
TNF-av IL-6fKUCHEE; mTOR. p70S6K- p-p70S6K-
p-mTOR. 4EBP &K F#IK.

L
BTEVE ST S A LR AHINP i CHG bR . o
FRE, AR ELRAS, HH U T R Y
mTOR/p70S6KAE 518 % S .

=
RIS KA BEBURIREAT 17T, SR L 1wk
FEANNL A — B B, I/t — PO TS T S oxt
AL 20 (R ELARAE AL, SRt — B A I AR5 AT
LEPRTIS

5 ZEXE

1 Harris TJ, Beck WC, Bhavaraju A, Davis B, Kimbrough MK,
Jensen JC, Privratsky A, Taylor JR, Sexton KW. Severe acute
gallstone pancreatitis with diffuse hemorrhagic gastritis. | Surg
Case Rep 2018; 2018: rjy048 [PMID: 29644032 DOI: 10.1093 /jscr/
rjy 048]

2 B CRER, LR, FHRKEIAT T KRG
K A8 K AT A p3SMAPK 89 kA . AL MR IR 2 & 2018; 18:
345-347 [DOI: 10.3760/ cma j.issn.1674-1935.2018.05.014]

3 Pan S, Lin H, Luo H, Gao F, Meng L, Zhou C, Jiang C, Guo Y, Ji
Z, Chi J, Guo H. Folic acid inhibits dedifferentiation of PDGF-BB-
induced vascular smooth muscle cells by suppressing mTOR/
P70S6K signaling. Am | Transl Res 2017; 9: 1307-1316 [PMID:
28386356]

4 Li SH, Chen CH, Lu HI, Huang WT, Tien WY, Lan YC, Lee CC,
Chen YH, Huang HY, Chang AY, Lin WC. Phosphorylated
p70S6K expression is an independent prognosticator for patients
with esophageal squamous cell carcinoma. Surgery 2015; 157:
570-580 [PMID: 25726316 DOI: 10.1016/j.surg.2014.10.014]
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Tripchlorolide induces autophagy in lung cancer cells by cisplatin sensitivity in A549/DDP cells. Oncotarget 2017; 8: 63911-
inhibiting the PI3K/AKT/mTOR pathway and improves 63922 [PMID: 28969040 DOI: 10.18632/ oncotarget.19201]
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