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[Abstract] Objective; To investigate the effect of Qi-invigorating and blood-activating therapy on the

miR216b/Beclinl pathway in mice with atrophic precancerous lesions of gastric cancer (PLGC) and analyze its
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mechanism in autophagy of PLGC. Method: Seventy-five healthy male SPF KM mice were randomly divided
into a blank group and a model group. Mice in the model group were given 1-methyl-3-nitroso-1-
nitrosoguanidine (MNNG) solution (150 mg-L") for free drinking and gavage and ranitidine solution
(0.03 g-kg') daily for 12 weeks. According to the random control table, mice were divided into a model group,
a Qi-invigorating group (3.5 g-kg" of Astragali Radix) , a blood-activating group (0.7 g-kg"' of Notoginseng
Radix et Rhizoma powder) , a Qi-invigorating and blood-activating group (3.5 g-kg' of Astragali Radix +
0.7 g-kg" of Notoginseng Radix et Rhizoma powder) , and a folic acid group (2 mg-kg"'). The corresponding
drugs were given to mice in each group for 8 weeks and then the tissues were collected. Hematoxylin-eosin (HE)
staining was carried out to observe the changes in gastric mucosa. Western blot was used to detect the protein
expression of microtuble-associated protein 1 light chain 3 (LC3) I , LC3 I , and Beclinl. Real-time
polymerase chain reaction (Real-time PCR) was used to detect the mRNA expression of Beclinl and miR-216b.
Result: Pathological observation showed that as compared with the blank group, the intrinsic glands of gastric
mucosa decreased with atrophy and intestinal metaplasia in the model group, which were improved in all
treatment groups, and the improvement of the Qi-invigorating and blood-activating group was the most obvious.
As compared with the blank group, the content of LC3 I , LC3 11 , LC3 II/LC3 I , and Beclinl protein in
gastric tissues of the model group was significantly decreased (P<0.05). As compared with the model group, the
content of LC3 1 , LC31I, LC3II/LC3 I , and Beclinl protein in gastric tissues of each treatment group was
increased (P<0.05, P<0.01). The increase was most obvious in the Qi-invigorating and blood-activating group.
As compared with the blank group, the mRNA expression of Beclinl in the model group was decreased
(P<0.05) , and that of miR216b was increased (P<0.05). As compared with the model group, the mRNA
expression of Beclinl was increased and that of miR216b was decreased in each treatment group (P<0.05), and
the changes were the most obvious in the Qi-invigorating and blood-activating group. Conclusion: The
mechanism of the Qi-invigorating and blood-activating therapy, represented by Astragali Radix and Notoginseng
Radix et Rhizoma, in treating PLGC may be through inhibiting the expression of miR216b and activating
Beclinl, thus promoting autophagy and repairing gastric mucosa.

[Keywords] Qi-invigorating and blood-activating therapy; precancerous lesions of gastric cancer;
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NIERLR ), SRS A RRIET 1R S
FET: 8 H i 87.3%,
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Table 1 Primer sequences
Gk 1P 51(5-3) K /bp
B-actin 1 iif GTGACGTTGACATCCGTAAAGA 92
Tt GTAACAGTCCGCCTAGAAGCAC
Beclinl i GAGATTGGACCAGGAGGAAGCT 126
T GTGCCAAACTGTCCGCTGTG
miR216b I2if CTCAACTGGTGTCGTGGAGTCGG 150

CAATTCAGTTGAGTCACATTT

i ACACTCCAGCTGGGAAATCTCTG
CAGGCAA

W R PO AT 513 I Servicebio 24 A ik

W22 W 25 AL/ B BS540 1E . BRI RS R
WLREOCR ISR . MRV B BLRE N — 1
ZU0 e R A A B R AR A R R AR
VBl /D 3 B A 0 T A A D AT LA R —
PRAR R B K, B2 R . SRR R, &
BT AN B A W P DL aR AT I 4 R R
B RIS ST SR R R 2. WK 1.

3.2 WA /MELC3 T \LC3 1 \Beclinl 45 H £ 15
s 5a A R RN E A LC3 T
LC3 1T \Beclinl 2 4 % ik B 2 FE AR (P<0.05) . 54
B P, 25 A4 TG I S R4 /NER LC3 T
LC3 T .Beclinl & 13¢5 B 8 JH &5 (P<0.05) , 26 i
IMeH/MRLC3 T .LC31 Beclinl EHFERIL R FHTE
(P<0.01). 525 A b, BAVA /N LC3 1T /LC3
I BB REAR(P<0.05) . SR AL, 25 <40 I Il
20 KRR /B LC3 1T /LC3 T W i T &5 (P<0.05) ,
25 G M /N LC3 T /LC3 T 8 % T (P<0.01) .
W2 2,

3.3 X454/ Bl Beclinl ,miR216b mRNA 3 ik fiY
o 5 A R, B A 2/ BLUE 4120 Beclind
mRNA % ik B & [ {% (P<0.05) , miR216b mRNA

TEAZS B BEALA  CL5 AL DR LA E. 23 UG M2
F.HFRAL (&1 2[4])
B1 #SEMENSHNRBEFEALFENHZIN (HE, <200)
Fig. 1 Effect of Yiqi Huoxue method on pathology of gastric

mucosa in mice of each group (HE, x200)

LC31

LC31T

Beclinl

GAPDH

B2 BHANMRBALKLCIT LC3I Beclinl EHRIER K
Fig. 2 Electrophoresis of LC3 [ , LC3 I and Beclinl protein

expression in gastric tissue of mice in each group

FIk U] TR (P<0.05) . SHEERIA LLE, & 4 i AH
/NEUE 4140 Beclinl mRNA 635 B 5 T+ 55 (P<0.05) ,

*2 #BREMENESHANMNREHLLCIT] \LC3T \Beclinl EHRZER LCIN/LC3 T KIFM (x=s)
Table 2 Effect of Yiqi Huoxue method on expression of LC3 [ ,LC3 1l ,Beclinl protein and LC3 I/ LC3 | in gastric tissue of mice in each

group (x+s)

2H 51 n Flit /g ke LC3 I /GAPDH LC3 11 /GAPDH Beclinl/GAPDH LC3M/Lc3 1
25 141 11 10° 0.21£0.05 1.23+0.09 0.93+0.08 6.1240.22
AR 2 10 10° 0.05+£0.01" 0.17+0.02" 0.60+£0.01" 3.10£0.10"
TR | 11 3.5 0.12+0.02” 0.54+£0.01% 0.74+0.02> 4.5240.02%
I 120 10 0.7 0.11+0.01% 0.49+0.05% 0.74+0.01> 4.49+0.02%
3 A 2L 10 3.5+0.7 0.17+0.01> 0.98+0.06"’ 0.82+0.02" 5.57+0.05>
R 4l 11 0.002 0.10+0.01” 0.46+0.02” 0.71+0.02> 4.44+0.047

TE 52 (T4 E Y P<0.05; SRR 4 A 2 P<0.05,7 P<0.01;a.mL kg (£ 4 )
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miR216b mRNA ik I i [& K (P<0.05), LI5S 06
M ER NHE ., k3.

F3 BMRIBEMEINZH/NFREHL Beclinl . miR216b mRNA & i%
QRN (X+s5)
Table 3 Effect of Yiqi Huoxue method on expression of Beclinl

and miR216b mRNA in gastric tissue of mice in each group (x+s)

21 51 n Fl /g kg Beclinl miR216b
7= H 4 11 10° 1.60+0.07 0.85+0.07
F 1 25 10 10° 0.56+0.05" 3.86+0.04"
AR 11 3.5 0.94+0.02% 1.73+0.02%
T I 41 10 0.7 0.84+0.02 1.84+0.06
FATGMA 10 3.5+0.7 1.07+0.02% 1.66+0.05
R 11 0.002 0.64+0.06 2.09+0.05

4 iFig

ML A% 45 B2 22 % T PLGC 3% A W 35 1 H 3 &
TURAS 0G4 o S B AR S I e K R R
i SRR R e OB IE T . BRI AR
I I TR TR T AR R AR S AR B T L IR R L B
MR L RE S, s b D Re e, T DA HRS
JT T A B BRSO, HOATE R 89 ;A
SR LE SR JC A SR GE AT, BN
BELYE | /K T 057 3R, AL P &5 o T e 4R O O AR
B9 ML LA NG 8 =5 1 R A B8 3 N4 bR, B BLAR R
THI8 77 LA AR I B S 25 St . B SCHTR 2
AR FIIG YT )5 1 %) 84 1] PLGC 8 & #E A7 WL 2%, i i
KB 2 AA T R 1K 92.9% o 2R3 A5 I PR 1
HIEMW %% 5 8 5 F X PLGC 4 T xF gy & B,
P IF 3 2% 1 % T 00 R O, 30 A W Ak A T AR
L UM R AR A AR i 2 PLGC R HIL I G B
NEFHRMIGE IR M, bR B
2 BT S BB R . ) R A S i
Bl ) S0 A& R A8 TR Ik R] E — R L B A
PLGC IR JE . S5l 43Uk S AR I R 4 5000
A5 1) 9 ML G B S LR IR, 25 NS I MR YT
AR B H T . IR AT IS R BB L =
£ oM ARG 25 3G i 3k vT AW 8 PLGC K R
BN 1Y 25 40 T ARG L Tt e R BRI S AR
(PG) 1/PG I KB W E(G17)KF" . I Bk &
R — b AT LU i 52 i Hedgehog i #% 19 T Ui (X 7
Ji2 J5 96 AH 5% 9 5 DAL W] 9 2R 1 (Gi) -1/Gi-2/Gli-3 L 4
i 5 1 25 A D, (Cyclin D,) | 7 & IR I H 4 B8 Fused
Ml B F (SuFu) (9 & 35 5k XF PLGC #F 47 F i 7.
PRI TR 2 N O 2% TR I TR R IR T AR 1 3 A

HERZ (11l N ol K (ST E R R | REN N R AV D G I
I R b PL#E R =& o 3R Y7 PLGC IR ERAS T AR 4F
97 5L

U A SE SR A0 F EXT CAG 45 B B
&2 4 = EAE ", W5 PLGC 5 A My Bk &
B BEAE T AL AL R 2 — o W AR N
ARATR 40 A PN IR 58 1 ) T332 0 35 A4S PN 66 e T
R BIF Y B R OCIRAS R A W P T L B
LR B WA, 5 R R R 1 R R R R
FE IR 0 & A v A M R R S R Sk T
140 M R AT R A AL AR R AR T R — BE
B, 40 B A R AN A B AL T R R AR b
WK, 7 Meta 208148 Beclinl 7] LIVE — 0] 4E
(1) i UG HE AR, o3 45 R4 7R Beclinl (15 A4
BT 5 B H MRS YUK T i 2 4
9 52 2H 41 b Beclinl 19 2 3k K, FRAE 2 Fh 'S g 4l
Jif 2 64T T S0F , 8 B Beclinl 1975 ik 5 B 0
BL 4 5 A 56, T Beclind A 2254 5 B 9 1 56 B AN
oA . Tt 22469 BF 58 % 30 Beclinl 2R 1 7E
cag  JiE I AL L B PG R IR OR B REAL, UE B
Beclinl i75 5 (1 40 g 1 W5 A 5 20 B A& 2 K% ) 37 O 1
REER .

Beclinl J& B £ Atg6 19 [F 2% , 0 F 4L @ 1K
17q21 3 B, 3% 3 P 28 48 o] S 20 oR e i .
miRNAs J& — 2K 21~23 A~ 1% 15 R 19 IE 4 % RNA,
miRNA 7] L) 5 #! mRNA % 3'UTR [X 5¢ 4 5 # 9k 5¢
Sib A AR AR L I Y mRNA 80 78 B1% 5 KT
T DR G R Tk TR 40 A R B R
miR216b fiE % 5 Beclinl [ 3'UTR X 8 H (1) 579~
585 L&t G . M A AR R B miR216b nJ §E 1] 1
F Beclinl, Jf % JL#E47 671 1] 98 1, DA T 5% i) 400 1
W K P o PRk R84 N miR216b fig 15 )
Beclinl mRNA, #i1#] Beclinl 193315, AT % Beclinl
A0 5 00 4 ) R P U A AR . AR SR 45 R
t, PLGC # % 2] miR216b 1 ¢ 3k % &5 , 1 Beclinl
1) # ¥ 5 miR216b 1E 4F A &2 , #& /R miR216b X}
Beclinl At [n] 98 95 7E F , 3 5 2R A 401 i 40 0 4 )
FHAF

ARWFFE L5 3 B8 , 7E MNNG 5 5 19 PLGC #9
R 25 ST I v ET LA BA G s /s B A A
A INAE L . 2 it 25 IE L T G YT S L, PLGC /)
FUE4141LC3 1 \LC3 1T \Beclinl £ [ #& ik & LC3
I1/LC3 T K Beclinl {1 5L P 35 1 24 B 18 7t &7, o
DL 3% A6 I 20 $5c o B, B O 2R RIS I VR AT RE
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W F A O A . /D BUE 4140 miR216b Y 4 [ A5 K UNF-B , CyclinD, 11 p16 # ik i W1 [J]. i
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B AL YAR YT 2 W T R B T A S Il AT
miR216b Y&k, FI, LIE K =L AR H
I 1ML 7% 36 97 PLGC B 4E FH AL ) A] 6 Sy 5@ o 4 i)
miR216b i 235 , BTG Beclinl , M 42 #F [ W , & 4%
&2 R E .
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