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[ Abstract] Objective: To investigate the effect of Elian granule on autophagy and the
phosphatidylinositol -3 kinase (PI3K)/protein kinase B (PKB/Akt)/mammalian target of rapamycin (mTOR)

signaling pathway in gastric tissue of rats with gastric cancer. Method: SPF SD rats were randomly divided into
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the normal, model, Elian granule, and Weifuchun groups. In addition to the routine feeding in the normal
group, the model, Elian granule, and Weifuchun groups received N-methyl-N'-nitro-N-nitrosoguanidine
(MNNG) to induce gastric cancer in rats, and they were respectively given normal saline, Elian granule
aqueous solution (3.240 g-kg™') and Weifuchun aqueous solution (0.390 g-kg™') by gavage (ig) for 48 weeks.
The gross changes of the stomach taken by laparotomy were observed by naked eyes. Hematoxylin-eosin (HE)
staining was performed to observe the histopathological changes of the gastric tissue in rats. Real-time
quantitative polymerase chain reaction (Real-time PCR) and Western blot (WB) were used to detect the mRNA
and protein expression of microtubule-associated protein 1 light chain 3 beta (LC3B), Beclinl, p62, PI3K,
Akt, mTOR in rat gastric tissue. Result: Compared with the normal group, the model group showed gastric
distension, thinner gastric wall, pale gastric mucosa, atrophied and flat folds, disordered course, and visible
nodules and vegetations. Compared with the model group, the Elian granule group demonstrated alleviated
gastric distension, dark gastric mucosa, reduced folds, and regular course, with the thinned gastric wall
improved and granular nodules observed occasionally. According to HE staining, compared with the normal
group, the model group showed crowded and disordered rat gastric glands, diverse in shape, varied cell
morphology, basophilic cytoplasm, large irregular hyperchromatic nuclei, visible mitosis, and infiltrated and
destroyed muscularis mucosae. While compared with the model group, the arrangement of gastric glands was
regular, and a few mildly atypical cells could be observed in rats of the Elian granule group. Compared with the
normal group, the model group exhibited decreased expression of LC3B and Beclinl mRNA and protein in
gastric tissue (P<0.05), and increased expression of PI3K, p62, Akt, and mTOR mRNA and protein (P<0.05).
Compared with the model group, the Elian granule group showed increased expression of LC3B and Beclinl
mRNA and protein in gastric tissue (P<0.05), and decreased expression of PI3K mRNA and p62, Akt, and
mTOR mRNA and protein (P<0.05). Conclusion: Elian granule can improve the cell atypia of gastric tissue in
rats with gastric cancer, and the mechanism may be related to the inhibition of the PI3K/Akt/mTOR signaling
pathway to promote autophagy.

[Keywords] Elian granule; gastric cancer; autophagy; phosphatidylinositol -3 kinase (PI3K)/protein
kinase B (Akt)/mammalian target of rapamycin (mTOR) signaling pathway
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Table1 Primer sequence
ElE7] JPHI(57-3"7) KB /op
GAPDH L'} CGCTAACATCAAATGGGGTG 201

T TTGCTGACAATCTTGAGGGAG
LC3B Fif GTACGTGGTTCACACCTACTTGTCA 132
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Beclinl  _|iif ATGCAGGTGAGCTTCGTGTG 120
T CTGGGCTGTGGTAAGTAATGGA

p62 -9 GAAAGAGCGGGTACTGATCCC 278
T iif CCATAGCATGGGCCATAAGAG

PI3K ¥ AGTTTGCCCCTCCTGATGTT 219
T GTAAGTCGGCGAGATAGCGT

Akt ¥ TGTCTCGTGAGCGCGTGTTTT 159
T CCGTTATCTTGATGTGCCCGTC

mTOR  Li# ACAGTGAAAGTGAAGCCGAGAG 140

T i CAAGGAGATAGAACGGAAGAAGC

#HNSEHEAWNKEMEA T8 0.
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Fig. 1 Effect of Elian granule on naked eye view of gastric

mucosa in rats with gastric cancer
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Fig. 2 Effect of Elian granule on gastric histopathology in rats

with gastric cancer( HE, x200)
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p62 mRNA FIE HEKIEW M 5IEH 4 R,
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B 5 B AIK (P<0.05) , p62 mRNA Fl 4K [ % 35 B B FF
15 (P<0.05) ; 5 BEAY A L #5386 7 WOk 4 K B 440
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0.05), B &Z F 4 KK H 4141 LC3B mRNA, Beclinl
B 22k W T R (P<0.05) , p62 mRNA Fl# 113
KR FEAR (P<0.05) ;55 B & A4 L #5 , 360% MOk 2H
K BLH 4141 Beclinl mRNA J% p62 & 11 % 15 1 2 FF
7 (P<0.05) , p62 mRNA 3 35 B g [ {1k (P<0.05) .
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x2 REFHWNBEARB AL LC3IB,Beclinl,p62 mRNA FRIER M (X+s,n=6)

Table 2 Effect of Elian granule on expression of LC3B,Beclinl,p62 mRNA in gastric tissue of rats with gastric cancer (X+s,n=6)

2H 5 FlhE /g kg LC3B Beclinl p62
EH 1.030+0.042 1.123+0.112 0.988+0.044
S .552+0. . +0. . +0.17
] 0.552+0.040" 0.492+0.119" 3.441+0.179"
ERCES 0.390 0.878+0.040% 0.789+0.271 1.529+0.088%
334 kL 3.240 0.830+0.061% 0.911+0.126> 1.101+0.053%%

T HIEH 4 i VP<0.05; SREA R Y P<0.05; 5 H 5 40 i P P<0.05(F 3~517]) .

K3 HREFHNIBEARBEHLLCIB,Beclinl,p62 EARIEMHIT (x+£s5,n=6)

Table 3 Effect of Elian granule on expression of LC3B,Beclinl,p62 protein in gastric tissue of rats with gastric cancer (x+s,n=6)

2 5 Fl /g kg LC3B-1/LC3B- 1 Beclinl/GAPDH p62/GAPDH
IEH 1.226£0.237 1.312+0.303 0.251+0.054
TR 0.536+0.057" 0.468+0.183" 1.277+0.218"
HE® 0.390 0.621£0.101 1.134+0.012% 0.534+0.224"
i ks 3.240 0.715+0.129 1.061+0.292% 0.968+0.147>%
LLg;}f& :gkkg: 3.4 3k E PR E O ORRE 4l 41 PIBK, Akt,
, - V mTOR mRNA MI&E HRIBHE 5 IEH 4 L,
Beclinl m S HE0 20 K L 2841 PI3K, Akt, mTOR mRNA FIZE [
I’62—62@;1 Fak W B TF i (P<0.05) 5 5B R AL L g, 38 5% Ok
K Bl H 4121 PI3K mRNA, Akt Al mnTOR mRNA
GAPDH | — 57 D1 AU 114 15 01 B 6 (P<0.05) , P 52 45 401k B ¥
A _!B c - 4 41 PI3K, Akt, mTOR mRNA F1 % [ 7% & B I %
B3 HEBAEREBAREARALCE, Belinl Bp2Eag N 250 A H IR (P<0.05) 5 5 B Z AR AL
B ik B, 3% WUk 4l K B E 41 41 PI3K, Akt, mTOR
Fig. 3 Electrophoresis of Elian granule on expression of LC3B, mRNA F ik 0 B &A%, 22 2 A 41127 = X (P<0.05),
Beclin1 and p62 protein in gastric tissue of rats with gastric cancer # 4,5, 4,

R4 FEFHIBEAREB AL PI3K,Akt, nTOR mRNA RIZH I (¥+s5,n=6)
Table 4 Effect of Elian granule on expression of PI3K, Akt,and mTOR mRNA in gastric tissue of rats with gastric cancer (x+s,n=6)

205 F 4 /g kg PI3K Akt mTOR
EH 1.052+0.077 1.003+0.045 1.028+0.278
LT 4.534+0.741" 3.475+0.079" 4.705+0.312"
HEE 0.390 2.736%0.620% 2.174%0.160% 2.446+0.348%
3 3% JUkL 3.240 1.329+0.295%% 1.820+0.297* 1.511£0.091%9

x5 HEFHWNBEARSESAPI3K,Akt, mnMTOREEHRIEMEN (F+s,n=6)

Table 5 Effect of Elian granule on expression of PI3K, Akt,and mTOR protein in gastric tissue of rats with gastric cancer (x+s,n=6)

215 F /g kg PI3K/GAPDH Akt/GAPDH mTOR/GAPDH
EH 0.552+0.059 0.382+0.094 0.473+0.174
(s 1.276+0.315" 1.154+0.121" 1.006+0.178"
HE#H 0.390 0.748+0.269% 0.841+0.125% 0.451+0.364”
FE % UKL 3.240 1.103+0.341 0.692+0.224% 0.282+0.206%
4 tig Y5 W, o L LA IE SR 55 A 8 R R A B

I

B R T RSB b R E R WS bR, Sk A . ORI R 208 R AT AR
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Fig. 4 Electrophoresis of Elian granule on expression of PI3K,

Akt and mTOR protein in gastric tissue of rats with gastric cancer
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FHEA—FHE

B kRS Al A e S R A PIAR G . Lk
KA N BN, UNC51-like kinase 1(ULK1) & &Y 5
3l [ Wi & 4, 7F Vacuolar protein sorting 34 (Vps34)
5 Beclinl S5 &2 WM 2S5 T K BUET H MRS
W 3 SE A 5 A P, Atg5-Atgl2 RS M LC3 R4 R
HHEZA/EM . H o LC3 ik i ATG4 & 11 il fif U)K
MO LC3- T, 5008 Bk £ B 25 & I T8 i A Wi b
BPLC3-1 545 ARG . £5% LC3ME
VB 25 B B RNZ 32 45 4 S5 M B0 p62 ] A iz R
A5 LC3- L iy 25 4 , i W) 20 i N 52 5 728 1 e
TS I AN R A T R AT T AR M Y . 4l
JiL 1 EL A 7 1k A5 A 43 PRk 200 A 4 40 1
0 R AR AR A0 M K BT R VYR . A S
F2 W76 5 9 41 41 b Beclinl 5 LC3B & 3 F ™,
Beclinl ] 50 B 988 & A2 K6 7%, 02 8 98 WG A0 2
SEMR R0 B A R B T IERORF BRI A O D B
U1 IELFF TR U Y L RO A A T AN B T R A
EHAEASASE LA ed A, Kz
WX S EE R N AT Bl A e S AL Bl A s

T PR RS R L A e T R AT B A e ) T
FEHLEI Y 340, 22 WA G UE S5 Bk 9 [ ]
il B R AN Y N R O B R AR TR MR TR
W o AW AR B, BEALZH K RLE 4141 LC3B,
Beclinl mRNA 7 [ 3k W g F# 4K, p62 mRNA &
EARBW RS, RWAES S5EH KRS E
T, 5 SCmk i E — 8. 438 BUR T S L LC3B
mRNA, Beclinl mRNA & % 1 £ 35 & I+ & , p62
mRNA S8 3R 75 WY b B A1, 57 38 3% J00kE AT 15
e = S e G e 1 I = <
TE 1 o

H W32 2 555 i o fR 2 2ok 4 . PI3KY
Akt/mTOR {5 5l 2 A MU i 2 — . 2T
45 5 20 F mTOR AJ 3l 43 il 2 Ak 3 1) 19 e 981 4 P
F ULK L i il [ w9 J5 252, sk PI3K 2R
FI 50 B Ak T 5% W) Jie 922 200 Jf 386 L 08 T il 4 AR
R AR 45 2 Oy At AR PIBK, Akt AT BTG
T U mTOR, #f — 25 38 3o ¥ 76 A% 0 1A 2 1 S6 T
V2R R YT iR 440 0 ) S8 A TR RN AR R R R
2R R LE B R 2] PIBK/AKt/mTOR {5
3 % FE IR T PI3K/AKt i a2 1 4 i JE 4 AR
1 D, (CyclinD,) , & T 4 J& & 1 B (MMP) -2 Fl
MMP-9 3k , 41 il 1 £k 1 5 2 e 202 1 R & IR 2R
M % i (cleave Capase-3) 3% 1A, ¥ i 45 44 '8 i 40 Mg
a4 5E R AR HE AR 2R 5 R T bl T R Al M T
PI3K i 0] 38 o b o 1 48 P i A K B Rk iR i
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