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Bifidobacterium Ameliorates Ulcerative Colitis in Mice
by Modulating VIP/cAMP/PKA and mTOR Pathways*
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ABSTRACT Objective: To investigate the impact of Bifidobacterium MIMBDb75 on ulcerative colitis (UC) mice by regulating
vasoactive intestinal peptide (VIP)/cyclic adenosine monophosphate (cAMP)/protein kinase A (PKA) and mammalian target of
rapamycin (mTOR) pathways. Methods: BALB/c mice were randomly separated into normal control (NC) group, colitis model (UC)
group, Mesalazine group, MIMBb75 low and high dose groups, MIMBb75 high dose combined VIP antagonist group, and MIMBb75
high dose combined MHY 1485 group (10 per group), except for the NC group, 5% dextran sodium sulfate (DSS) was applied to induce
the UC model. After the treatment, the general condition and UC disease activity index (DAI) of the mice were observed, and then
pathological injury of intestinal tissues, myeloperoxidase (MPO) activity in colon tissue, intestinal microflora diversity (Chao index,
Shannon index and Simpson index), VIP, cAMP, PKA and the mRNA and protein levels of VIP, cAMP, PKA, aquaporin 3 (AQP3),
mTOR, ribosomal protein S6 kinase (S6K1) in colon tissue were detected. Results: Compared with UC group, the weight of mice
increased, DAI score decreased, histopathological injury improved, colon length increased, MPO activity decreased, and Chao index,
Shannon index and Simpson index increased in MIMBb75 low-dose group, high-dose group and Mesalazine group, the mRNA levels of
VIP, cAMP, PKA, AQP3, the expression of VIP, cAMP and AQP3 protein and the phosphorylation level of PKA increased, while the
phosphorylation levels of mTOR and S6K1 mRNA and protein decreased (<0.05). Compared with mimb75 high dose group, the mRNA
levels of VIP, cAMP, PKA and AQP3 and the expression of VIP, cAMP and AQP3 protein and the phosphorylation level of PKA in
MIMBDb75 high dose combine VIP antigonist group decreased (P<0.05). The phosphorylation levels of mTOR and S6K1 mRNA and
protein increased in MIMBb75 high dose combine MHY 1485 group (P<0.05). VIP antigonist and MHY 1485 could reverse the protective
effect of MIMBb7 on UC mice, aggravate the colonic injury and increase the MPO activity (P<0.05). Conclusion: Bifidobacterium can
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improve colon damage and increase the diversity of intestinal flora in UC mice, which may be related to activation of VIP/cAMP/PKA

pathway and inhibition of mTOR pathway.
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5 UC B ZE LY i ARAE R AN 20 2L B 22 FAIE L Y DSS 5%
/N RS I AL C )32 FHFRIFSY UC B BE 259 36 T7 3L
B AWK L DSS 35 510 UC /N RO BF ST 42, i i3 S0,
FF B MIMBbO75 701, #R1s H X 45 1 45245 A0 i 3 B 22 Rtk
B4 5 B I nT Re AL

1 AR5 07

L1 ZREiAH
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3] BUBAT R MIMBb75 T b i3 28 A= )RR IR R
VIP antagonist 141 & DURHH A= W BHE A FR A 7 ; MHY 1485
(mTOR 3% T MCE A 5] ; 75 AR - FrEr e 3450 &
T phygene; Trizol 851 . 08 5% St il G TR X AEY A F
SYBR Green Realtime PCR Master Mix-Plus i) F_F ¥4l 95 4= )
BT B 7] 5 Bt Sk (MPO )ELISA 057 & 5 1 & 76
Jor Ik (VIP) IR B2 It (cAMP) 2 1 A(PKA) .p-PKA |
AKGEEHMA 3 (AQP3)., WMiFLzh¥ &A% R 48 1 (mTOR)
p-mTOR XK 1 S6 J#iE (S6K1) p-S6K1 K B-actin —47t
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FIZK R o T S S0 BB P Jr BB R 2= RN B B sl e 3

R HMER R AT

1.3 /MR DSS &l MBS R AT
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MIMBb75 1% . s AL (A2 10 R, & H/NRBEE 1) A,
400 wL/ ¥k, 3L 10 d, BARUF . NC 41 IEW IR e 37 +PBS ¥
H ;UC 4 :5% DSS #4 +PBS ## 5 ; Mesalazine £ : 5% DSS &
4 +100 mg/kg Mesalazine £ & ; MIMBb75 {i§ 51 4 £ : 5% DSS
FERL +1x10° cfu/mL MIMBb75 # B ; MIMBb75 5 5 4 2H : 5%
DSS #5 +1x 108 cf/mL MIMBb75 i B, 4 T 55 MIMBb75
FIVEFIALEL B 30 /NEBERLSY 9 MIMBb75 257 5 20 (6 s
S Y PBS+5% DSS 2 +1x10° cfu/mL MIMBb75 #E B ) .
MIMBb75 &% & +VIP antagonist 41 (452471 1d RAZJE 1.
3.5 d ST 10 mg/kg VIP antagonist [1 7% /d]!"™+5% DSS 1
& +1 x10%fu/mL MIMBb75 # B ) MIMBb75 & 7| &=
+MHY 1485 20 (45 25T 2 d JE ST 10 mg/kg MHY 1485 [1 ¥k
/d]074+5% DSS &8 +1x108 cfu/mL MIMBb75 #EH ), 44 10
Ho B H/NRAEE 117k /d,400 pL/ ¥k, 38 10 do 55 11 K, iS5k
A FE/INER, FINE IR 45 , WO AR 25 (R0 1 T N 25 T 2R
v, S RILE -80°C TR A RAAI
L4 5B HR5G TR

— AL I UC 1) DAL FE/ NRAT R R E B FEE
Kot A IR WA A5 0E AT DAL T4, B4R S % Zhang 450V
FABPFRAERETT . JHUKE 1) PBS wise e NG , SR )5 A 7E
-80°C TSN T . W45 IA I 4% (vVIFE /R AR E 2 48 h
Ja AR AL DI DR - e eta . SRE AR
J65R NSRS A L BV B2 AR AL, AR B RN BUE
e ARk AR IRAE T bR S 5 R A RE .
1.5 MPO #&il|

B/ NBe4h 1 50, Rl MPO ELISA 27 @Al 4
2 UC /NREE =3 h MPO /K,
1.6 BB EEE 16S rRNA Il

16S rRNA 4372 HRBLATRIE D1, PSR PRI
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1.7 EEH R AEHER M (RT-qPCR)

FZ IR Trizol PEHH A FLI0 N LS5 6L RNA, 2 I i St
F &t B B 5 . ] SYBR Green Realtime PCR Master
Mix-Plus %} cDNA ¥ 75Efe . Lh B-actin /E NS IER , B 2+ @
BT H M EE MY Rk, 51975 R VIP IE 1] .
5" TCTGCAAGGGTAGCAATCGA-3' ., % [ : 5'-GGTGGAGTC-
CCTATCACTGG-3';cAMP IE [ :5-TGAGGACCCAGAT-
ACTCCCA-3', JZ [ :5-CAAAAGACTCTGCAGCCTGG-3';
PKA iF [ :5-GGGTAGCCTCAGTGCTTACA-3', J% [ :
5-CCACGGCAACATTAGACCAG-3';AQP3 IE [i] :5-AGT-
GAGTCAGGAAAGTGCCA-3', % ] :5-TGAGCTACGCCC-
CTCTTATG-3';mTOR iE [f] :5'-GGATGGCAACTACAGAAT-
CACA-3', J% I :5-TCACACCCATGACGAACAT-3';S6K 1 iF
[ : 5-~ATTCATGATGGAACAGTCAC-3' )7 [i] , 5'-ACATTAAT
GCTCCCAAACTC-3";B-actin if [} :5-CATGTACGTTGC-
TATC CAGGC-3'. K& [ ,5-CTCCTTAATGTCACGCAC-
GAT-3', RT-qPCR JZ J3j 1424 : 95 CTRAE M 10 min; 95 C AR
15 5;60°CiE :k 60 5355 CHEfH 15 5540 IRIGFF.

1.8 % B{REPi#E( Western blot, WB)

FH RIPA Uit /N RS i 4 800700 b o WsE LT,
i BCA g i i H o SR H 4 SDS- RN M IR SE R Bk 5
% N PVDF &, A1, 55 /e 4CHFE %, TBST Pk
Jo R AL S T PUE S IR E 2 h, SRS I ECL k24 & ik
AR R=cy L A
1.9 St

SCLER B A AR E F R . SR SPSS26.0 #k
P AR TG 43T o T8R4 Shapiro-Wilk 556
FEE R M i . 18] FEBCR B R 3 07 2550 #r, itE— 25 W 4
7] L 485k ] SNK-q #6585, P<0.05 N2ZERA G5 L.

2 &R

2.1 WEATE R E{REET DAL ES

5 NC 4 (b4, UC /N BURTE (4-11d) &3 FEAL, DAL
(3-11 d) W #FHm (P<0.05); 5 UC 4 Hed: , MIMBb75 1 . 57
BN BUATE (4-11 d) 3 7485, DAI(3-11 d) 1 3 % (P<0.
05); 5 MIMBb75 55544 b4, Mesalazine 41/ BUGIATE TG
BB 225, 6-8 d ) DAL B ERF{IR(P<0.05), T3 1 gk 2,

F 1 WEFER UC NREERFM(n=10,x25)
Table 1 Effects of bifidobacterium on body weight of UC mice (n=10, xzs)
Body weight (g)
Groups

1d 2d 3d 4d 5d 6d 7d 8d 9d 10d 11d
NC 20.32+ 2041+ 20.36+ 20.53+ 20.55+ 20.62+ 20.73+ 20.85+ 20.98+ 21.32+ 21.64+

1.24 1.06 1.12 0.35 0.27 0.39 0.45 1.21 1.25 1.18 1.33
20.33+ 20.40+ 20.29+ 19.78+ 18.24+ 17.42+ 16.15+ 16.07+ 14.89+ 16.05+ 16.18+

ue 1.22 1.05 1.09 0.16* 0.23* 0.32%* 0.26* 1.13* 0.97* 1.15% 1.16*
MIMBb75  20.33+ 20.40+ 2031+ 20.25+ 18.94+ 18.35+ 17.37+ 17.49+ 17.62+ 18.13+ 18.27+
low-dose 1.25 1.06 1.13 0.32% 0.25% 0.34* 0.28* 1.05% 1.04* 1.08* 1.12%
MIMBbL75  20.34+ 2041+ 20.34+ 20.44+ 19.35+ 19.22+ 18.32+ 18.97+ 19.09+ 19.49+ 19.75+
high-dose 1.26 1.05 1.12 0.24% 0.29% 0.36" 0.31% 1.03% 1.02% 1.05% 1.21%
Mesalagine 2031+ 20.39+ 20.27+ 20.48+ 19.36+ 1921+ 18.36+ 18.82+ 19.23+ 19.54+ 19.78+
1.23 1.04 1.11 0.42% 0.26" 0.35% 0.35% 1.08% 1.06" 1.07% 1.18%
F 0.001 0.001 0.011 9.745 103.716 113.093 249.765 26.258 45.101 31.265 28.630

P 1.000 1.000 1.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Note: Compared with NC group, *P<0.05. compared with UC group, “P<0.05; compared with MIMBb75 low-dose group, “P<0.05.

22 W EMEFERG, IEMEFKE

Bl 1 878 NC 25 H AR W55 , BARHED 5T, B
SEHE UC 5 R, BREEHE 3 85, It rh P 4 32 5
AT DL A E SR , R ZELH 23358 A - e Ak, I W AR IR AR R T
ALA 2 MR )Z . UC 414t , MIMBb75 {1 . 5 57 & 21 Al
Mesalazine 41 45l H L6 RN FEI R E Wk E , B
MIMBb75 #4241 Fl Mesalazine 41508 # 4. 5 NC 4144,
UC 41/ RV YR P24 A MPO J5M: B &8 5, g5k
JE B B AR JE (P<0.05) 5 5 UC 4t , MIMBb75 1% &l & 4
F Mesalazine 20 /)N U 20 4055 B 240 4 MPO {5 1 i E REAIG,
5K B I B A (P<0.05 ), fi% L e e 2 ] 1) 22 S 3 (<.
05), L% 3,

2.3 AT EIRIFERE S

5 NC 4 %, UC 4 Chao $5%¥ . Shannon $54( 1 Simpson
FEBOH B K (P<0.05); 5 UC 4 b4 ,MIMBb75 1I§ | = 71l &
2 Chao 35 %} .Shannon 35 % #1 Simpson 35 % 1 & 34 & (P<0.
05), ZIFIEMMINE; Mesalazine 2 5 MIMBb75 =57 & 20 1)
3AMERIATIE B 2 R (P>0.05), I3k 4,

2.4 SUHFE MGE VIP/cCAMP/PKA @&, #1#] mTOR & %

5 NC 41 H. %5 ,UC 4] VIP .cAMP PKA .AQP3 [1j mRNA
JKF-F1 VIP . cAMP  AQP3 419355 K PKA [BERR LK -1
I 2 BEAR, mTOR Al S6K1 mRNA Je HAR 1 A B R fb KT d 2
3155 (P<0.05); 5 UC 41 L6 #, MIMBbD75 iK% . w3 77 2 40 LA SR =
At i 75 X 98 VIP cAMP PKA AQP3 ] mRNA 7K - Fil
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R 2 WEAFE T DSS #5H) UC /N DAL B9RNE(n=10, x5 )
Table 2 Effect of Bifidobacterium on DAI of DSS induced UC mice (n=10, x:s)

DAI (points)
Groups
1d 2d 3d 4d 5d 6d 7d 8d 9d 10d 11d
NC 0 0 0 0 0 0 0 0 0 0 0
ue 0 0.10+ 1.73+ 2.14+ 2.78+ 3.09+ 4.03+ 3.65+ 3.08+ 2.95+ 2.83+
0.02* 0.14* 0.15* 0.23* 0.31* 0.52* 0.49* 0.47* 0.32* 0.29*
MIMBDb75
towed 0 0.09+0.01 1.32+0.09* 1.51+0.08* 1.74+0.12* 2.25+0.22% 3.02+0.48* 2.94+0.35" 2.27+0.31% 2.15+0.18" 2.03+0.18*
ow-dose
MIMBb75 0 0.100.02 0.72+ 0.85+ 1.01x 1.68+ 2.02+ 1.70+ 1.32+ 1.03+ 0.95+
.10+0.
high-dose 0.17% 0.09% 0.05% 0.11% 0.13% 0.12% 0.21% 0.09% 0.12%
. 0.59+ 0.78+ 0.89+ 1.06+ 1.24+ 1.07+ 0.99+ 0.87+ 0.78+
Mesalazine 0 0.09+0.02
0.15% 0.11% 0.09% 0.12%s 0.15% 0.11% 0.18% 0.06% 0.08%
F - 70.385 284.431 665.713 693.986 401.997 224916 272.394 178.738 455.870 451.118
P - 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Note: Compared with NC group, *P<0.05. compared with UC group, “P<0.05. compared with MIMBb75 low-dose group, “P<0.05.

o

NC ucC MIMBb75 MIMBb75  Mesalazine

low-dose high-dose
| HE R @5 & A0 ALRHE L

Fig. 1 HE staining was used to observe the pathological changes of intestinal tissues in each group

3 WEFERT DSS H58 UC /N RALRREF TS FEFIE MPO iFIERI R0 (n=10, x5 )
Table 3 Effects of Bifidobacterium on histopathological score and MPO activity of colon length in DSS-induced UC mice (n=10, xzs)

Groups Histopathological score (points) Colon length (cm) MPO activity (U/g)
NC 0 6.19+0.23 2.36+0.13
uc 14.21£1.02% 3.85+0.12* 7.52+0.26*
MIMBDb75 low-dose 9.95+0.89" 4.26+0.11 5.49+0.29"
MIMBb75 high-dose 7.46£0.95% 5.69+0.26™ 4.06+0.21%
Mesalazine 7.35+0.91% 5.73+0.29% 4.03+0.17
F 374914 226.716 771.434
P 0.000 0.000 0.000

Note: Compared with NC group, *P<0.05. compared with UC group, “P<0.05. compared with MIMBb75 low-dose group, “P<0.05.

VIP .cAMP AQP3 % [ ) =ik J PKA (W b /KT, T 5 MIMBDb75 &5 i 41 b 5, MIMBb75 5 5] it +VIP an-
mTOR Fl S6K1 mRNA K H: & 4 1Y %5 18 1k 7K °F (P<0.05);  tagonist 41 VIP .cAMP PKA AQP3 ) mRNA 7K % Fl VIP,
Mesalazine 21 [ iR FE P () mRNA Fi12E (47K F 5 MIMBb75  cAMP AQP3 %5 |4 (1 51k J2 PKA [ RsIR {7k E25 2 A%
FR R AR G B AR (P>0.05) ULl 2 36 5 & 6. MIMBb75 5 5)t +MHY 1485 40 mTOR I S6K1 mRNA K H:
2.5 WA EE LA VIPCAMP/PKA #1 mTOR @M SER & H B R L/KF 335 (P<0.05), WLIE 3 K 4.3 7 .% 8,
SEELbl 5 MIMBb75 5744 3, MIMBb75 574 +VIP antagonist
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4 WEATERS DSS #5589 UC /NRMERUEY SRR I 0=10,x25)

Table 4 Effects of bifidobacterium on intestinal microbial diversity of DSS-induced UC mice (n=10, x=+s)

Groups Chao index Shannon index Simpson index
NC 468.52+56.74 3.54+0.46 0.33+0.04
ucC 167.69+35.87* 2.03+£0.21* 0.08+0.01*
MIMBb75 low-dose 231.54+36.52" 2.48+0.32" 0.16+0.03"
MIMBb75 high-dose 312.48+43.65*% 2.94+0.39% 0.23+0.06™
Mesalazine 314.26+49.87% 2.96+0.42% 0.25+0.08%
F 62.236 23.442 35.516
P 0.000 0.000 0.000

Note: Compared with NC group, *P<0.05. compared with UC group, “P<0.05. compared with MIMBb75 low-dose group, “P<0.05.

VIP
c-AMP
p-PKA

PKA
AQP3
p-mTOR
mTOR
p-S6K1
S6K 1

B-actin

B 2 WB #l VIP/cAMP/PKA #1 mTOR i& B & 5 # ki
Fig. 2 Expression of VIP/cAMP/PKA and mTOR pathway proteins

Note: A, NC group. B, UC group. C, MIMBb75 low-dose group. D,

—_—— - —
—_——— ——
—_—— = - —
——— -
—_—— ———
e —
_—— - —
— - ——
_———— —
—————
A B C D E

detected by WB

201 MIMBDb75 557 +MHY 1485 20 45 i 20 R 36455 i 5 4147
R ERAEVT 4y MPO &R B3 TH i, 45 K B 45 4 (P<0.
05), WL 5.% 9,
3 3tig

UC Z—Fpi WL SSREVERA G, LMEYER AR & 251
R RFFAE , 25 e A AR R T 07, T i O 6 T L 0
SEAEVE AT HARRE RO, 25 AR B L 25 AR e A A T A IR B R
WS IE AR 2 WF9E LA B UC ssifie UC ™ S AR D, AHf
X2 W, MIMBb75 (3697 A S0l T DSS #5300/ R4S
R EARE L E T I R 2R, H MIMBD75 (934
TTRUCRAEAE R BRI . AWFFRIE B , MIMBb75 B8l 1 38
VIP/cAMP/PKA j# i% I3 ] mTOR 3# g% 22t UC /NI SS
5. 78 MIMBb75 A] BB —FPiAY7 UC BT R .

KU B R —Fh 25 A B8 E 812 N T BB kiR 97 B
AP . DSS 75 T 145 i 4 S8 1 e )32 1 B il R REASE Y
DSS S8 b i 4 AT, SRR B B T, S SR E 1 K
A0, HEHRGE , DSS A R G IE S5 T a2t s R em
e, BUEZFFE MIMBb75 RE3E 3 i BRUGIE A 35 R 4L
RN A E R R BRI T s S MR B AL B, 4R

MIMBDb75 high-dose group. E, Mesalazine group.

1M, MIMBb75 { =AU EAR AR LA .

ABFSEAE DSS s F 9 Ak 4

K53 E MIMBbL75, LITE

5 WEAFEXE DSS #5549 UC /iR VIP/cAMP/PKA F1 mTOR i# BEE E mRNA 7K FHISM0E(n=10, x5 )
Table 5 Effects of Bifidobacterium on mRNA levels of VIP/cAMP/PKA and mTOR pathway genes in DSS induced UC mice (n=10, x+s)

Groups VIP mRNA c-AMP mRNA PKA mRNA AQP3 mRNA mTOR mRNA S6K1 mRNA
NC 0.72+0.03 0.71+0.08 0.76+0.05 0.91+0.08 0.31+0.02 0.40+0.05
uc 0.40+0.05* 0.29+0.03* 0.32+0.03* 0.45+0.03* 0.92+0.04* 1.09+0.11%*

MIMBb75
0.51+0.05% 0.41+0.04* 0.44+0.02* 0.59+0.04* 0.70+0.04* 0.91+0.06"
low-dose
MIMBb75
. 0.63+0.04% 0.53+0.05% 0.65+0.06% 0.81+0.05% 0.52+0.05% 0.68+0.07%
high-dose
Mesalazine 0.65+0.02% 0.55+0.06% 0.68+0.03% 0.83+0.06% 0.50+0.04% 0.66+0.04%
F 101.709 83.067 201.807 121.733 344.805 140.020
P 0.000 0.000 0.000 0.000 0.000 0.000

Note: Compared with NC group, *P<0.05

. compared with UC group, “P<0.05. compared with MIMBb75 low-dose group, “P<0.05.
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Table 6 Effects of Bifidobacterium on protein levels of VIP/cAMP/PKA and mTOR pathway in DSS-induced UC mice (n=10, xxs )

Groups VIP/B-actin c-AMP/B-actin p-PKA/PKA AQP3/B-actin p-mTOR/mTOR p-S6K1/S6K1
NC 0.89+0.02 0.75+0.12 0.79+0.09 0.96+0.07 0.35+0.08 0.42+0.09
ucC 0.42+0.05* 0.32+0.06* 0.35+0.07* 0.49+0.05* 0.96+0.06* 1.18+0.14*

MIMBb75
0.53+0.04" 0.46+0.05" 0.48+0.04" 0.62+0.06 0.72+0.05" 0.95+0.08"
low-dose
MIMBb75
. 0.65+0.06™ 0.63+0.08™ 0.69+0.08™ 0.85+0.07" 0.56+0.08™ 0.72+0.05%
high-dose
Mesalazine 0.68+0.05" 0.65+0.07" 0.71+0.05% 0.88+0.09™ 0.55+0.03% 0.69+0.07"
F 146.840 45.865 70.809 80.729 130.480 99.241
P 0.000 0.000 0.000 0.000 0.000 0.000

Note: Compared with NC group, *P<0.05. compared with UC group, “P<0.05. compared with MIMBb75 low-dose group, “P<0.05.
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Fig.3 Expression of VIP/cAMP/PKA pathway protein detected by WB
Note: A, MIMBb75 high-dose group. B, MIMBb75 high-dose combine
MHY 1485 group.
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Fig.4 Expression of mTOR pathway proteins detected by WB
Note: A, MIMBb75 high-dose group. B, MIMBb75 high-dose combine
MHY 1485 group.
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Fig.5 HE staining was used to observe the pathological changes of intestinal tissues in each group

i HXTHIATE PR E ] 45 R 3RH0 , MIMBb75 8 &84 T DSS
G R A ERA A , AR R E 4% DAL AR 251
R e M Bl 25 , 2 W XU AT 1 MIMBb7S {47 T 45

FRBERSE R . MPO TR rP PR A i I i bl , 5 AR AEZH
S e e R I A RO R LR ZEARTF T AR, 5 UC /N
L, MIMBb75 3577 Ji MPO 5P i 2 A 75 40, 2 U B2E L

F2AN, e B AR E AT MR R L i B 455 S e, i — 25 U A
MIMBb75 ] it 38 a2 30 ] P4 20 i 174 3= 2 3% DSS 5 21
hlpiitii. S4BT R CBEE A AERE i SRS B 1
XU FF BRI KT, Il 7 A= 7 B 0 o i s D R EL A 5t
TEMEP, R — TS H, MIMBb75 gk B T4 UC /)
U T B 22 R A 1) 2l s 398 DT BT R0 2 JRIOMES 7 )



- 3846 - DREYES#HE biomed.cnjournals.com Progressin Modern Biomedicine Vol22 NO.20 OCT.2022

5 7 VIP antagonist X} VIP/cAMP/PKA i@ B85 FE % BI85 00 (n=10, x5 )
Table 7 Effect of VIP antagonist on gene expression of VIP/CAMP/PKA pathway (n=10, xzs)

Groups VIPmRNA  VIP/B-actin  c-AMP mRNA ¢-AMP/B-actin  PKAmRNA  p-PKA/PKA  AQP3 mRNA  AQP3/B-actin
MIMBb75
high-dose 0.62+0.03 0.64+0.05 0.51+£0.04 0.62+0.05 0.64+0.05 0.68+0.07 0.81+0.04 0.86+0.05
MIMBb75
high-dose + VIP  0.46+0.03* 0.49+0.03* 0.42+0.03* 0.45+0.06* 0.42+0.04* 0.46+0.05* 0.51+0.03* 0.55+0.04*
antagonist
t 11.926 8.135 5.692 6.883 10.865 8.087 18.974 15.310
P 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Note: Compared with MIMBb75 high-dose group group, *P<0.05.

% 8 MHY 1485 Xf mTOR i B E [ 7k F A0 (n=10, x5 )
Table 8 Effects of MHY 1485 on gene levels of mTOR pathway (n=10, x+s)

Groups mTOR mRNA p-mTOR/mTOR S6K1 mRNA p-S6K1/S6K1
MIMBb75 high-dose 0.49+0.03 0.54+0.04 0.67+0.05 0.71+0.06
MIMBDb75 high-dose +
0.81+0.06* 0.84+0.07* 0.93+0.09* 1.02+0.12%*
MHY 1485
t 15.085 11.767 7.986 7.307
P 0.000 0.000 0.000 0.000

Note: Compared with MIMBb75 high-dose group group, *P<0.05.

% 9 #M# VIP/cAMP/PKA (#i& mTOR i B3¢ UC /NRALIRIHIT ST EF K B MPO FEIERIEIN(n=10,xx5 )
Table 9 Effects of inhibition of VIP/cAMP/PKA activation of mTOR pathway on histopathological score, colon length

and MPO activity in UC mice (n=10, x+s)

Groups Histopathological score (points) Colon length (cm) MPO activity (U/g)
MIMBb75 high-dose 7.43+0.93 5.71+£0.28 4.04+0.15
MIMBb75 high-dose + VIP antagonist 12.69+0.96* 3.98+0.23* 6.92+0.28*
MIMBb75 high-dose + MHY 1485 12.85+0.98* 3.96+0.15* 6.94+0.26*
F 103.880 196.873 495.691
P 0.000 0.000 0.000
Note: Compared with MIMBb75 high-dose group group, *P<0.05.
e, 7E UC [E 1 DSS A5 A iR AN SRR AR Ta st UC FZEm RAHDCIBAL AU BEIER, AR
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