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Explore Mechanism of Modified Si Junzitang in Improving Acidic Microenvironment and

Reversing Gastric Precancerous Lesions Based on MCT4/CD147

YU Jun-rong, HAO Yan-wei, CHENG Jing, WANG Jun-dong, CHEN Yu, ZENG Jin-hao', ZHANG Yi'
(Affiliated Hospital of Chengdu University of Traditional Chinese Medicine, Chengdu 610075, China)

[ Abstract] Objective: To observe the effect of modified Si Junzitang on the level of lactic acid in gastric
mucosa and the expression of Carboxylic acid transporter 1 (MCT1) , monocarboxylic acid transporter 4
(MCT4), and extracellular matrix metalloproteinase inducer (CD147)in rats with gastric precancerous lesions
(GPL). Method: Seventy-four SD male rats were randomly divided into normal group (12 rats) and model
group (62 rats). N-methyl-N'"-nitro-N-nitrosoguanidine (MNNG) -ammonia compound method was used to

establish GPL rat models, and at the 9" week, the model rats were randomly divided into model group, folic
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acid group (2.7 mg-kg'), modified Si Junzitang high, medium and low dose groups(12.6, 6.3, 3.15 g-kg'),
with 12 rats in each group. After intragastric administration for 12 weeks, the general conditions of the rats were
observed. Hematoxylin-eosin ( HE ) staining was used to observe the histopathological changes of gastric mucosa
in rats, chemical colorimetry was used to detect the content of Ilactic acid in gastric mucosa;
immunohistochemistry and real-time polymerase chain reaction (Real-time PCR) were used to detect MCT]1,
MCT4, CD147 protein and mRNA expression in gastric mucosal tissues. Result: Modified Si Junzitang
significantly improved the pathological manifestations in GPL rats such as gastric mucosal epithelial gland
structure, disorder of arrangement and cell atypia. Compared with the normal group, the lactic acid content of
the gastric mucosa tissue in the model group increased significantly (P<0.01) , and the protein and mRNA
expressions of MCT1, MCT4, CDI147 significantly increased (P<0.05, P<0.01). Compared with the model
group, the lactic acid content in each dose group of modified Si Junzitang was significantly reduced(P<0.05, P<
0.01), and the protein expression levels of MCT4 and CD147 were also significantly reduced in each dose group
of modified Si Junzitang (P<0.05, P<0.01). The mRNA expression of MCT4 was significantly reduced in the
middle and high dose groups(P<0.05, P<0.01), and the mRNA expression of CD147 was significantly reduced
in the high dose group (P<0.05). Modified Si Junzitang showed no significant regulatory effect on MCT]I.
Conclusion: Modified Si Junzitang can significantly improve the abnormal histopathology of gastric mucosal

epithelium in GPL model rats. Its mechanism may be related to down-regulating the overexpression of MCT4 and

CD147, inhibiting lactic acid outflow, and improving the acidic microenvironment of gastric mucosal

epithelium.
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Hh R 24 K 2 R I TR O I S 56 %, % BRI [R] (12 h/
12 h) , % & 4k 5 (20+2)°C , A XF 92 B 4k £5 (50%~
70% ) o AW 5T 3l Wy 52 0 AR A S 24 K 2 S Bl
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1.2 2 WEF@HmEdmE Y212 g, il %
18 g, IR%E15g, KR8 g, KPR 12 g, IS5 g
. 31 .



527 B 6 Wi HEXBAFZRS Vol. 27,No. 6
202143 H Chinese Journal of Experimental Traditional Medical Formulae Mar. ,2021

M. FrAKR ¥ AT M E2=AE 250 B0 A BRA
Al LA R 2 R 2R 2 A e vh 25 R R S 2 R R
VLRI 2082 55 5 o B 10 A% B A 4l i oK I i v 25 0
30 min, 43 3 PRI, 3k A K Wk S SCK BT
20 min, B A = RHi 25 min, $ 3 K25 W1 U8 )5 T 45
3 g-mL", BT 4 CCUKARAFE 5 FT L D2 15 B R
ol o mEER (R OM R 25 T A/ R A A S
H32023302).
1.3 ik MCTI1,CD147 A& (F [E Abcam 24 ,
#5423 5] f ab90582, ab232991) ; MCT4 i 44 (3£ [H
Proteintech /A &) , it 5 22787-1-AP) ; N-H HL-N" -
Fe-N-J Al 2 AU(MNNG , H A AR 504k Al Tl B 1R 2
#, 4t  CFFC-M0527-5G) ; DAB & 4 % , 75 K 25 4
W, PR 3 A AL W B (HRP ) B i 19 1L 240 fe (R 7L 3%
R A B ECA R A AL S 4 B Gl21t,
G1004,GB23303) ; FLAZ (LD )ik £ (5 5 @t ik 9
TR ST, S A019-2) 5 4T % i ([ 24 4 [ 1k
AR F A R A LS 71014544) ; RNA 2 BURK ,
First Strand ¢cDNA Synthesis Kit, 2xSYBR Green
qPCR Master Mix (High ROX) ( 2 3 F€ 4k /K 21 9y B
F A BRA A LS 50900 G3013,G3330,G3322)
1.4 AU2%  RM2016 B35 FE4) A #L( b pk R AL 4%
AR ) IX71 B E B #E ( HA Olympus 28
F) ) ; Epoch %Y fiff Fr A W 4% ( & ] BioTek 23 H] ) ;
Stepone plus % S B 2¢ i 5 5 4 Wil 5% =X S 1 (Rea-
time PCR){Y (32 [# ABI/A 7)) ; Image-Pro Plus 6.0 [£]
B3 B A (2 v B AR A R A BR A | ) o
2 FHik
2.1 s dl S aE R R RS I MR 3R 1L SR
Bt ALK 7 ¥ 74 HOSD MEE K B 2> b IE W 4
12 5 iR 62 H o SE50 R I MNNG-ZUK E & 1
B 15 5 il AE GPL R BRUBE AU 28 - 18 S 41 K
0.1% Z /KW A ik A, 200 mg- L' MNNG % i HE
B RS 2R, IR 24 h(OREETR ) . 4 8 K I
AL rp R AL e 2 AR B O IR -5 22 A E B
JBE, AR - (HE ) B 68, 065 T 8l B0 GPL &
JE b B Ak A AR B e K e A5 2 K R R AL
SRRV R AL, DU T A N b AR R,
RS 12 Ko BRIER UM 9S4 T 0.1% Z K%
W A R A 200 mg- L' MNNG IE IR .
22 SZdrik EB 9 JH IR EE E A AT L R A
AH TN i DR A5 R0 B (AR B 1A 2% 1 AR L A 4
K= RN L1 2 B 70 1 =N AN £ [ 2 s P IE /R O
6.3,3.15 g-kg'#EH , MR 416 R A A AR RORY AC
. 32 .

Tl IR B LA 2.7 mg-ke ' HEH o BRI LS 25418
T 5 mL-kg' MNNG % W& #E H , IE % 4 755 &0 A4 21
HOKHEY FRE 124

23 MARESAHE H20MERE T, AL
7K 24 h, 1 20% % B4 bE 22 84 (2 mL- kg™ ) I8 6 3 5 0K
Kk B, IR 3 8 Pk ELIAL, 3 000 1+ min™ 2.0 15 min, 43
B PRV, B T80 CCUKM RAE & . K
FRLIBLAY 7 [ 2 T il ) B, 1 R b R B O, s 0 AR
R o B H AU E Tk A L E KRBT IE,
FH A B ER K o e IO IR -5 5 AR B 4 41 2
P, 8T 4% Z W R B E W D W IR . HARB
fif BRI AN TkE Y 0.3 emx1 cm Kb,
7. BB -80 CCUKAA R AE .

2.4 HE: (O W A LU B A B A
AT 4% 22 5 W [ Wb [ 24 h, AT R
FECBERLK R E ] A, Y)  5~6 pm,
HE 3¢ 8, TOL B T W4 K BB R I8 41 200 31 2
MAE

25 M EOERNILR S E B R A SRR
i (mg) - R (uL) 1:9, in A 95 F AR B 57 0K A
Sz, VK JE ML AT 3K i 25 219K W, 3 000 e min™ .0
10 min, J b3 VRS I, 5 A 52 A 42 0] & 1 W F
AT o

2.6 RIEAHKN MCT1,MCT4,CD147 & H 1Y %
ik WCE RN, AT R, g T R R
ANl B 20K Ak 5 78 18 /K B 6 31K, 3 min/ik
Pl e 25 BT 0k R 3 22 v W (PBS) Bk %
3K, S min/WK ; BT P9 U 1 3 4R Ak T T o O R
T 25 min, PBS Y4 ; 7 /i1 3%BSA 7 w6 41 41, = i &
1 30 min; i I —HT(1:100) , ¥ & FIE & N 4 °C
7 A PBS BRI S I 40, IR F 50 min;
PBS Uk B 5 1% Jn o 5 BC 1 19 DAB 5K, 45
il S €5 B ), R K el DL 2Rk A 5 G A A
J& B TR CE R K 2R 3 B R PR AR
s O B A, DARR B A Ok IR RS . T
200 5 6 B8 T Bl AL 2k B 3 4 0 BF 2 AT 8%, R
Image-Pro Plus 6.0 3K 448 i1 40 At 5k V) /7 FH 1 4L (2
BB 43 B F B R A WO B AA

2.7 Rea-time PCR #; Jll MCT1, MCT4, CDI147
mRNA 35 B FBE A 812 trizol il 57 6l BL 5T HK
W, He B R 15 R BUB RNA L PCR BRI A
RNA ¥ #¢ 10 pL Hl oligo (dT) 18 1 pL, F PCR Y
65 °C i B 5 min, 5 ¥ &l J5 MK U Ji Sl Sxreaction
buffer 4 wL, dNTP Mix 2 pL, RiboLock RNAase #
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#1511 WL Al revertAi M-muLV 3% %% S¢ [ 1 wL,1E2)
J&i K6 I S . BE il PCR J B & & : 2xqPCR
Mix 10 pL,2.5 pmol-L" 3 H 5[ ¥ 2 L, K% 5% =
¥ 2 uL,ddH,0 6 uL, #17 PCR Y34, 2 W 5 14
95 °C i 25 ¥ 10 min, 95 °C 254k 15 5,60 °CiR k %k fifi
60 s, 4 ikt 2k 60 °C,95 °CH} 15 s THiR 0.3 °C , I
I 40K o R 2%FK R mRNA M X RiE&E, 519
W5 A R Z R I FE 4 R A YR BR A ] 5
B, WL 1,

*1 s5l¥F7%

Table 1 Primer sequences

519 Fa(5°-3")

GAPDH

K B /op
i CTGGAGAAACCTGCCAAGTATG 138

T GGTGGAAGAATGGGAGTTGCT

MCTI 3 TCTGTAACACGGTGCAGGAACT 295
T iif CCTTGCTGAGGCCCTATTGG

MCT4 1-3f AAGGTGCGGCCCTACTCTGT 269
Tt AGCAGCTTGCCTCCTGATGG

CD147 3 TGGACATGAACGTGGACCC 273

Fif GGCGCACATTCTTGTCCTTG

2.8 GiiteporHr R SPSS 23.0 Gt fii pEAT 52
BB W, TR R DL s TR . 2L LR
PR R 5 22 43 BT, O 22 55 % ] Turkey ¥, J5 22

NS 2K ] Dunnett T3 £ %, DA P<0.05 E /8 225 53 H

AL AR
3 &R

30 KRB Mg W HRERARES R
U, BOOLEE W BE MO oK Kot R i
IEH RAE T o il A6 20 R BORS M 252 B, S 0646, &
@ fin 55 ELIC O 00 B ™ E, A i B I, TRk
5k s b KA AR o 23697 Ja R
2 VY 5 9 T ek 2% 51 i ] — e D B A A [ R
M. A RATR R AT 2 H L IO 1
R AR T 1 S b 2 HUE KT
BT Z 2K E A MNNG IS E LT, 1 ]
B AE WA PR R, BB E Tk A Y
E e

3.2 X GPL KM H 2B U0 B2 5 IEH
28 B Bz 20 0 HE 5 B Y IR AR S o2 B B AR
RN 320 50 O AR N — R BE R
Bl R LI R . BORLZE B BB b OIS A
HEFUZAL, v] WL AR T2 B 5 RS AP AR IR e
R A% O, 200 B A A P P ek 33 , T A% 7y 2
W o R A K VYR T I 2 Ok BB R R
i A 5 A B 52 R, HE S AR N R S, 0 WA TR I R
O 0 M S R R B A AR R GE . LI
B hn e e ) A R GE EC . LEL.

AEHR AL B AT C.F R 4L ; D~F. WUE F i s Ak b s 75 i 41 (8] 2~4 [F])

E1 MEFiFMEI GPL KRB FEMHALRFEFHHM(HE, x200)

Fig. 1 Effect of modified Si Junzitang on gastric mucosa of GPL rats (HE, x200)

33 X GPLARBHMEALAR ST HEMWEN 5
TE A A A2 LR % i W TR (P<0.01) 55
R AL 20 LY A, VO AR 17 I s 2% 57 a5 2 R P 2 2 7L 1R
BB I P AR (P<0.05,P<0.01). W32,

3.4 X GPL KR EZBEMCTI,MCT4,CD147 & 4
FIRM M SIER A A4 MCT1,MCT4,
CD147 5 H R A W 3 TH i (P<0.01) ; SR [
55 DU 37 I 4% 57 4 4R i R 41 MCT4, CD147
A B R AR (P<0.05, P<0.01) ; i TR 2
MCT1 # H £ 5B BEEAR(P<0.05) . WK 2~4,% 3,
3.5 X} GPL X B H % I MCT1, MCT4, CD147
mRNA R 5IEH H b A 4H MCTL,

®2 OEFAMANGPLAREFHBEARILRSENII Gs,
n=6)
Table 2 Effect of modified Si Junzitang on content of lactic acid

in gastric mucosa of GPL rats (x+s,n=6)

215 F /g kg! FLR /mmol- g!
EHE 0.245+0.069
T 0.509+0.1162
VY T ok 12.6 0.294+0.074%

6.3 0.350+0.078
3.15 0.367+0.081
iz 0.002 7 0.344+0.052%

5 E R 41 4V P<0.05,2 P<0.01; 5 AR 40 L 53 P<0.05,
DVP<0.01(F£3,414),
. 33 .
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B2 MEFFMAINGPLARBEFHEALAMCTI EAREHIM (LA, =200)
Fig.2 Effect of modified Si Junzitang on expression of MCT1 in gastric mucosa of GPL rats (IHC, x200)

B3 MEFFME GPLARSFHEALMCTIEARZHHI( Gz, *200)
Fig.3 Effect of modified Si Junzitang on expression of MCT4 in gastric mucosa of GPL rats (IHC, x200)

B4 MEFFMAI GPLAREFHIEALCDI4TEARIEHII M (LA, *200)
Fig. 4 Effect of modified Si Junzitang on expression of CD147 in gastric mucosa of GPL rats (IHC, x200)

£3 HmEFZHMEN GPLARBEFEMCTI,MCT4,CD147 & B R EHIFM (F+5,1=6)
Table 3 Effect of modified Si Junzitang on protein expression of MCT1,MCT4 and CD147 in gastric mucosa of GPL rats (x+s,n=6)

215 Fl /g kg! MCTI MCT4 CD147
EH# 1.066+1.055 1.485+0.525 2.271+0.685
H98 11.557+1.939? 24.273+3.128% 13.208+3.260%
VU T Tk 12.6 10.239+1.511 8.068+2.238% 5.799+1.8019

6.3 10.046£2.157 9.380+2.118% 7.406+1.8314
3.15 10.116+2.373 11.733+3.272% 8.885+1.313%
R 0.002 7 8.741+1.4699 14.336£1.767% 8.998+1.218%

MCT4 Fl CD147 mRNA % 5 ¥ # & J} 5 (P<0.05,
P<0.01); SR F g, DU T3z inod i op 7 4l
FH- iR 20 MCT4 mRNA 2 35 B i F& A% (P<0.05, P<

F4 NEFHMEAI GPLARSEHEMCTI,MCT4,CD147 mRNA RIZHI M (X+s,n=6)
Table 4 Effect of modified Si Junzitang on mRNA expression of MCT1,MCT4 and CD147 in gastric mucosa of GPL rats (x+s,n=6)

0.01) ; VU 7 n i =1 7% & 41 CD147 mRNA 3£ 3%
B & [ A (P<0.05) 5 IR 41 MCT1 mRNA 3k B i
A% (P<0.05). W3 4,

4151 /g kg MCTI MCT4 CD147
L 1.000+0.252 1.000+0.152 1.000+£0.219
F 3.043+0.800" 1.948+0.329? 2.462+0.5642
VU F 1 vk 12.6 2.392+41.013 1.00240.168% 1.187+0.182%

6.3 2.455+0.934 1.284+0.218% 1.422+0.432
3.15 2.401+1.041 1.480+0.215 1.538+0.375
R 0.002 7 1.572+0.4219 1.32620.1109 1.615+0.161
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4 itig e I 953 20 B b O R Gk . CD147 4 05 MCTI,

S 2K GPL IH & “ & 1 7 B b e W L A
WAE R is AN K, BRI H A AR & A
26 R A, 8 T BEL 2%, i DL 5 A SR
B4 bRt Il R TR 52, P B R IR 45 A IR T
GPL HAG ol e L 35, B AT A% ol 35 A8 35 I AORE AR 0 BEL
Wi GPL B 26 B M 6 A6 . R F 1 Ikt me v
Z KE AR W EAR HI T ETE A, BA
i T B ARHGE 2% 2 8. O T R U S PR OE T IR
H AR Z ), 2 B2 R D R
2 3, LBI R V> 2 25 SR 0T AR R 2 5 3
A AL 2%, il DLAR ST B TE L AT 0 T ik, TS £
TR, =M A B PCEZ TR Z Y. B
RGHFRBR, HIPS AR B BA R %
VNI =R T S 1 I L R U T AN S A R
A RARBERE Z A S B AR T AR
B 3F B R b R 0 B AR B R B s iy AR
P &0 iR I AR FE R, 15 & GPLY 7
ST HLAE R A ST HE G 8 A U AR AL 2
KBUHE B R AR S HES 2= AL, T R K
HEEE L FETERZ TR e 3K, w] WA oy g,
YIS T GPL R R o &2 DU 11 IR J7
o K EE R b IR S M HES) 2L B2 KE
SR O A5 T I I AN [ R s, U D O
U 0 R A A5 B W B8R 3 105 % GPL b OIS

J 96 440 L 1 3 B — S RE R IH AR R I A, B
A6 81 A 4R R % i vk A2 L BE , BN Warburg R v "1
T W I i R T BOEL IR K 1 AR AN U B M A
Bi A B 3 A A AR AR R RE RE 5 5 S IR 1, 41
7 e 8 9 P 2 T RS AT A AR 2 N g ka0
PRI It ] 42 A7 SRR T ik 3 B el /b LR 2B AT B R
PRV AE TR A S . AFSIESE VLIRS 5 2 R K
P IR 1 386 5, O 55 LTS 8 DDA OGP R I

ARSI R R 20 KRR AR A 4 2 FL R KR OE R
W1 5 T L 3R GPL K RUE 2B 1 i LR AR e
Z I R PE R B 5 4 DU R 13 g I )5 i GPL
R ERFLIR K T3 1 3 T B, Ul T D0 3% Jin ek ] B
TRFLIR & BT el TR M A B .

MCT1, MCT4/E Jy S BEFLIR /I 7 5532 14, 2 i
JEAN M P R AR Z M MCT AL, Hodh MCTI1 &
B SR A0 M B ERFL R , MCT4 i 20 AR 185 A 40 e
BEHCFLIR | I8 W 1 ik /0 S A0 L v AR S 3680 Ok
T PR A R e AN R T R T MCT

MCT4 i) % By & (1, 7 55 U [l %% i3 2L 1R, 12 i
MCT1,MCT4 [ 3235 , i CD147 i 3 1k [] £ Bk
T MCT1,MCT4, =& Z MM EAEH %Y . W5k
LA T IER H 4140, MCT1,MCT4 Fll CD147 7£
B b Rk B oA MCT1 R MCT4 19 35k
K- 5 i 96 1 S R R TS 5 EAH G, CD 147 1Y
R AT Sk A W R WS ST 0 AR W 2R R AR
A S R ,MCT1,MCT4 f1 CD147 mRNA J % [
FI57E GPL BRI K BRI T, 1 DU A 37 I odl i
P GPL A K L MCT4,CD147 (2235 K, 5 HAm
il LR AM L L o R P B A OGR4 i
Bt 58 RS AN M AR T R B B R B R VR A

AL K BLVUH T ngos MCT1 JE B & 1 14
FEAER 43 b LR R AT g S O GPL 48 Mg 9 |
KINRYT , AT REAFAEIR YT AR 2, S A 5 85
R R QFE L E S B B A AU R R AT
FE 7™ 2B B 1 25 8804y, BAF AE D0 A 2 0 o3
HEALHE S @ UE T o b 25 &2, 25 B
WA R AR, B 288 2 AR AL T MCTI ] g
NI DR F 7 kG 97 GPL BYAE FHE A . Be Aok, i
JoA 240 J0 45 A% 1 30 5 2 RD A EER R R £ A AT O
VU B 37 U R A W T i S LR AR AR 7
— PSR

Zi Bk DA 17 s AT B GPL KBS 2
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