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Abstract ;: Objective  To investigate the protective effect of folic acid on the epithelial — mesenchymal transition ( EMT)
induced by N — methyl - N ’ - nitro — n - nitroguanidine (MNNG) and its signaling mechanism. Methods SD rats were
randomly divided into blank group, model group, low — dose, medium — dose and high — dose folate groups (1.25, 2.5, 5 mg/
kg) , control group was given 10 mL/kg normal saline, and other groups were given 25 mg/kg MNNG. All were administered
with free drinking water once a day for 12 weeks. After 12 weeks, the expression of E — cadherin and N - cadherin protein was

observed by immunohistochemistry. The expressions of E — cadherin, ZO — 1, N - cadherin and Vimentin were detected by
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Western blot. In vitro (0.1, 0.2, 0.4 pwg/mL), the concentration of folic acid was treated with 20 wmol/L MNNG for 24 h,
and the mRNA transcription levels of E — cadherin, ZO —1, N — cadherin, Vimentin, TGF - 8, Wnt/B — catenin, JAK/STAT
3 signaling pathways were detected by RT — qPCR. The expressions of E — cadherin, ZO =1, N - cadherin and Vimentin were
detected by Western blot. Results Compared with the model group, folic acid could improve the precancerous lesions caused
by MNNG, up - regulate the expression of E — cadherin (F =90.3,P <0.001) and ZO -1 protein ( F=188.9,P <0.001),
and down - regulate the expression of N — cadherin (F =68.9,P <0.001) and Vimentin protein (F =82.6,P <0.001). The
results of cell Western blot showed that compared with the control group, the expression levels of E — cadherin and ZO -1 were
decreased, decreasing to 63.7% (95% CI; 0.589 —0.675, P <0.001) and 57. 1% (95% CI; 0.494 -0.706, P <0.001)
of the control group. Cell RT — qPCR results showed that compared with the model group, E — cadherin mRNA levels were
increased (F =8.5, P=0.007), the expression of ZO — 1 mRNA increased ( F =31.5, P <0001), N - cadherin mRNA
levels were decreased (F'=34.1, P<0.001), and the expression of Vimentin mRNA decreased (F =17.8, P <0.001). Cell
RT — qPCR confirmed that MNNG can promote the transcription of key mRNA in TGF — 3 signaling pathway, Wnt/ — Catenin
signaling pathway, and JAK/STAT 3 signaling pathway. The downstream transcription factors snail and ZEBI mRNA
transcription were activated, while folic acid could antagonize the process. Conclusion Folic acid has certain protective

ability against MNNG induced esophageal epithelial — mesenchymal transformation, which may be related to inhibiting the

activation of JAK/ STAT3 signaling pathway.
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Ja, =AM R B 43 45T 1.25.2.5 Fi1 5 mg/kg
MR A K AL B 12 h, HA L 5 shi 45 T A BER K A
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kg FE 45 T30 MNNG 17K 12 h, B 5 B A% H
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h AU ZH RN B 20 25 T 3h ) & 47 DMSO A B ER K
SERHE SRR R ARE ok & EE Bk, 42
12 JilJ5 bR R I B 44

1.3.2 s 5 T ERE R AEE K
A4l bR A Het — 1A J5 R4 BB R 8 1 1
AL 3% F2 45 & 98% Bronchial Epithelial Cell Medium .
1% A0 A= K TR F B 1% BT A 85 32 0P, S 4 i A
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FEAR T 25 AR BEZE A A PRl S 366 5 i B o)
MM A 0.4 pg/mL PR BRI A 20 pmol/L
MNNG ;R AS[RI 3 459 55/ F 20 pumol/L MNNG %
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PR Ak SE RS 5 | WSCHE 40 IRLE A 7 A G SE 3G R A

1.3.3 MNNG TAEWECHI 7k D150 pg/mL
MNNG : BUH 30 mg [ MNNG B34, i A DMSO 7 4
mlL, fif H 58 40 5 A, J5 R AR BE A 150 wg/mL (1)
MNNG , R B A ik H . @20 wmol/L ) MNNG : B
4.4 ¢ fify MNNG #32K , A DMSO %% 30 mL, ffi H: 75

IV, I 1 mol/L ) MNNG £ , 7325 5 - 20 C
WEGLRAR o I FHERE MNNG it & WA BE 4 20 umol/
L MNNG, JH T 40 i 52 55
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W B 10 mg MEERA A, N A AEEEER 7K 100 ml, fifi =78
O3V il 100 pe/mL () PR it A R, B IE -
80CHENGIRAF o It 1T IS o5 - 2 fi 25 WA B R 0.1,
0.2.0.4 wg/mL MEREWR, H T 4055 .

1.3.5 fppedifbsrth SRA A MEEE A
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1:100 N — cadherin 1: 100) ,4 C %, PBS V345
AHARE ZHT (L EHT AR 1eG 1:200) ,37 CHEF 30 min
Ji, DAB ZiR B A, JIAREE Y3 min, BHE K B
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1.3.6 RT - qPCR #liAHOC mRNA 5458k fiiH]
Trizol {77 & $2 HUAH M A RNA, 30645 555 % ¢DNA, DA
GAPDH J %, 3T SYBR Green [ 5ZHF PCR L)
FE mRNA B AHXS Rk &, #4175 28 S0 E 2 PCR J
N o G SERY R v 3348 B BIO — RAD CFX96 Real —
TimeSystem P47, MIXT IR KFH 222 kit 71t
"

&1 PCRETHSIFSI
Table 1 Primer sepuences for PCR

#R EE5H(S -37) a59(s’ -37)

GAPDHI1 AGAAGGCTGGGGCTCATTTG AGGGGCCATCCACAGTCTTC
Ecadherinl ATTTTTCCCTCGACACCCGAT TCCCAGGCGTAGACCAAGA
N - cadherin CCTCCAGAGTTTACTGCCATGAC GTAGGATCTCCGCCACTGATTC
70 -1 GTCCAGAATCTCGGAAAAGTGCC CTTTCAGCGCACCATACCAACC
Vimentin AGGCAAAGCAGGAGTCCACTGA ATCTGGCGTTCCAGGGACTCAT
SMAD2 CGTCCATCTTGCCATTCACG CTCAAGCTCATCTAATCGTCCTG
SMAD3 CCATCTCCTACTACGAGCTGAA CACTGCTGCATTCCTGTTGAC
snail CGAACTGGACACACATACAGTG CTGAGGATCTCTGGTTGTGGT

B — catenin

JAK

AAAGCGGCTGTTAGTCACTGG
AAGTGGAACGCGAGAAGAACC

ZEBI GATGATGAATGCGAGTCAGATGC
TGF -b TACCTGAACCCGTGTTGCTCTC
STAT3 CTTTGAGACCGAGGTGTATCACC

CGAGTCATTGCATACTGTCCAT
CTCGTGCAGCTTTGTCTTGAG
ACAGCAGTGTCTTGTTGTTGT

GTTGCTGAGGTATCGCCAGGAA
GGTCAGCATGTTGTACCACAGG

1.3.7 Western blot £l ¢ H H#KBKF Pk
FIMSCEE AN [R] - F00] B 15 97 B MR SR L, 2
fiff B HCEVEW . R BCA 8 A Bl & kAT
HAUSEME , #]% 10% SDS - PAGE BEIJF, A
EARE IR B RS PR B BRI

—Pi4 CHFFEER UL 3 K, Pl ed | h %
i 3 Wk, il ECL ot a3 5y & B, AL
Tmage J #PE0HT K EE(H
Giitae oy SR SPSS 26. 0 et dr kit 4y
Gt ot o 45 4 EAE AT J7 25 0 A, A1) H ]
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Fig.1 Effect of folic acid intervention on the expression of EMT
— related proteins in esophageal tissues of MNNG infected

rats
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Fig.2 Expression of E — cadherin and N - cadherin in esophageal tissues of rats
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Vimentin mRNA FikEAN(F =29.3,P <0.001) , I,
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REWIN(F =8.5,P =0.007) .Z0 -1 mRNA F£ik&
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HRERL(F =34.1,P <0.001) . Vimentin mRNA
RKBHDERM(F=17.8,P<0.001) , WL 4 .
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Fig.3 Transcription levels of EMT — related mRNA after MNNG exposure in cells
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Fig.4 Folic acid intervenes the mRNA transcription level of EMT — related genes after MMNG exposure
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0.706,P <0.001) . SHEMAA L, E - cadherin |
70 - 1 Rk ¥y B TJb, H OBl 0 BR ¥E BE B9 3G, E -
cadherin \ Z0 - 1 R LB LT E B, 0. 4pug/mL
M2 T S 78. 1% (95% CI; —0.342 ~ —0.238,
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Fig.6 Transcription levels of key mRNAs in EMT - related signaling pathways
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JAK/STAT {5518 #% A1 o 22 it i) 8O 45 5 18 %
2 SEARAE R B MR T B R
WL BT STAT3 W] i £ 45 9 200 B S B BEL i 7 S
10, {7 2000 08 T SR i, 00 T 240 P ) 3 5 ST AR AR

U FEARSLR I RAT LB, 4 T AN MNNG 33
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