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Abstract: The aim of this study was to investigate the preventive and therapeutic effects of Moringa oleifera leaf polysaccha-
ride (MOLP) on ulcerative colitis (UC) in mice induced by dextran sodium sulfate ( DSS).50 BALB/¢ mice were randomly
divided into normal Con group,DSS group, MOLP-L(25 mg/kg) group, MOLF-M (50 mg/kg) group,and MOLF-H(100 mg/
kg) group. Mice were induced UC by drinking 4% DSS. During the experiment , the general condition and body weight of mice
were recorded daily,and the changes in disease activity index ( DAT) were observed ; ELISA was used to measure the contents
of TNF-a,1L-18,1L-10 ,HMGBLI in serum and MPO in colon tissue ; HE staining was used to observe the pathological morpho-
logical damage of colon tissues; PCR was used to detect TNF-«,1L-18,1L-10 and HMGB1 mRNA expression levels in colon
tissues ; Western blot was used to measure TLR4, MyD88, P65, p-P65, IkBa and p-I«kBa expression in colon tissues; 16S
rRNA was showed the changes of intestinal microflora in mice. Compared with the Con group, mice in the DSS group had de-

creased general condition,weight loss, colon length was shortened, DAI and pathological section damage scores were signifi-
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cantly increased (P <0.001) ,TNF-a,IL-18,HMGBI1 content and MPO activity were significantly increased (P <0.001),

TLR4,MyD88, colon tissue. The protein expression levels of p-P65 and p-IxkBa were significantly upregulated (P <0.001) ;

Compared with the DSS group, the condition of mice in the different doses of MOLP treatment group was significantly im-

proved, and significantly increased 1L-10 expression,the results were dose-dependent. MOLP also could regulate the gut mi-

crobiota diversity significantly and restore the balance of intestinal bacteria. The results indicated that MOLP might inhibit in-

flammatory response and regulate the diversity,

play a positive role in preventing and treating UC.

composition and relative abundance of gut microbiota in mice,which could
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TG 4s 1 48 (ulcerative colitis, UC) 52— Fhi
PRI AR e AR R S P S R PRSI S RE 0 , o
BB Bz AR, B R R
V5 I 45— R A AR R AT KA A AT
MERr, U E R TR R AR T HaR SsE e
NAk 5 e M B2 B 9 B U o Erie 2512 BP9 %
B, UC S ML -5 Mo J5 B ) B 1) 52 450 R il S B3
MU R UIROC o 22 i 6 e s 2 4B ), g 168 T A
J2 I B 5 240 L 8 A D ST R R SR O
14 B 2 A B AEATLAAR N 7™ A SR GRIBR B, 51 T 40
GRS T ARRE T Th2 4y e i, Rl TLR4
SR MyD88 i AT {5 5 1% 5, T2 NF-«B Y3k
i, ek A A R -18 (IL-18) | iR IR AL N -
(TNF-a) 242 N T iR I 8 S e R s
e e L B AR . (RN i 3 R A Y 2 K
XHRE R G R T MU AE B A B YN
A % AR TR LU ) R R, SRR
O A R RN SR ABILA, TR UC 8835 M 266 R 5 0
et 3 B S8 Ak RS R o K 4 R B T ek IR T
7B ERESEAT T U2 BG UC A RGE A .

A (Moringa oleifera) , J5™ JEN B, H )™ iz Fif
FET ARV 7 Y A 440 I A s X T4 SR
T A T IR B = T PU X, T 2012 4R
AR A E AR BRI, R TR R 2
EPTHIRE S TR BRI B8 FR N (AR =, D)
PR BRI £ T DA o A AR 2 g, )i HA —
SEE BB A A T HE SR A A S A A
ZoW HEERAN Y B, O R W R
PUAALABTINIE 1 o FT I P AR SO - 22 b
( Moringa oleifera leaf polysaccharide, MOLP) [1) #H 5&
BB 38 R R T AL e 52 BT 2 A A ik 2 21
A3, T MOLP X figg 48 1 By 16 RCR: i A B
PRI, AR ] DSS 5 S Sz UC /) RUBERY, W€
MOLP X 2 P45 7 58 /I BRUA A 98 A1 J I 1 7 1 T
(e OR , B 7E WA MOLP Xt UC By yA 7 ML,

LIS MOLP i) 24 BR22 58 Flls ARG 1R 7 F AL
38
1 #HE57R=*
1.1 SEIzh#

IRE R (20 £2) ¢ 1Y SPF ZMfEE BALB/c /N,
50 2T M R A7 e BE 2 vty S sh i A:
VRIS 2 SCXK[ 75 ] 2017-0009 , 52 56 2y ) i JH 177
TES R SYXK[ 75 120170044 , & 4% FE 4% 5l NO.
202206249 , sh¥ia 5 F SPF 9 s Wi 3% =, 1l 35 20
SRR (24 £2) CAHXF R (60 £10) % ,12
h B IEAEA  ae i A v /) Bl 340 1) M e o LR, A1
HERE 5U0K, LIPS N KA B B B S5
SYMEIRZ: D1 20 HE( S 'S YZUDWLL-202206-008) .
1.2 ZY5RF

AN (= BT 4 AR BR A 7], Lot
NO:210523) ; DSS(MW :36 000-50 000, 2% [E MP Bi-
omedicals A 7], Lot NO:S6132) ; HE Z (0357 & (db
R ERHHARA A, Cat NO:G1120) ; RNA-easy
isolation Reagent HiScript I Q RT SuperMix for gPCR
( +gDNA wiper) (Lot NO:11141ES60) #1 ChamQTM
SYBR’ qPCR Master Mix ( Fg 5% i ME 58 A4 ¥ R85 A TR
A7), Lot NO: 11201ES08 ) 5 & #r 4% (_F it AE 4
B A BR 2 ], Cat NO: SP132594 ) i it 48 1k ¥y B
(MPO) 177 & (B At A= ) TR WFSE P, Cat NO:
A044-1-1) ; TL-18 ( Cat NO: ck-E20174 ) , IL-10 ( Cat
NO: ck-E20162 ) , TNF-o ( Cat NO: ck-E20852 ) |
HMGBI1 ( Cat NO:ck-E20318) ELISA i®57| & ( _F Vs
AR RN W) s HidAk TLR4 (14358s) \MyD88
(4283s) ., P-IkBa ( 2859s) | IkBa (4812s) . P-p65
(3033s) ,p65(8242s) B-actin(4970s) ( Cell Signaling
Technology /A &) ) ; FITC #ri2 2EH0 4 ( A0562 ) Fil Cy3
PRCHYLLEPTR —HT (A0S516) (JbatF = KAWL
ARARATA) o
1.3 FE&EH

RM2125RTS £ 8% U1 7 HL ( Leica 23w ) ; DM IE
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EIOCRMEE (Leica A7) ; 505E 7t PCR X ( Bio-
Rad 22 7)) 5 10 i 4 )& i (R JCl 2B Y BB R 2
#]) ; ChemiScope b2 A OGUR R 48 (L1 B HFL
1A RS ) ; A K & 48 (Merck Millipore 2%
) ) ; Epoch ffFR{Y ( Biotak 23] ) o

1.4 7%

1.4.1 MOLP &%) &

BRAM 4% B Sharma 2511 fIF 595 41 18 ) 7 25, 4
BRI RO RIS 75 70 C AT LB K
DL 110 (9 L 1) B BOBROAR o 228 =k, Bk 90
min, % 4 000 r/min 2.0 20 min, ¥ FER S &
T 7% 2 A vk 4 2 50 mL, B )5 A 300 mL
95% LBFULTEZHE, AR 4 CARAMF P EE s Fit
WEE T L8 K, BN (IS &
3 500 Da) /1 4 CiH#Hr 2 d J5{fi A Sevage ¥ ( Sevage
BRI MKW = 1:4) BrREEP, B A0 )
LR RN I R Ve R T AR 2 MOLP,
SR -t BRI AW 5 5 64.8%

1.4.2 hipoia BAERLH

50 FUNRBASE 3 d 5, FRE I FEHL A OE &
X HEZ (Con 4 ) AN IR 4 (DSS 41) .MOLP 25
mg/kg 50 mg/kg 100 mg/kg 2H ( MOLP-L ,MOLP-M |
MOLP-H 41) . [k Con 1P HZEIRAK SN , HoAe 45 41y
TR 4% DSS(W/V) IR 7 d, d5r /MR UC AL
WA IRA [ TR — R IT R 25 T A B 25 TR A i
B 0.2 ml/d, S 25T d,
1.4.3 R —BARIAE IR I7 & 3 154 (DAL) 35

B R EE A 53 /DN BRUAA) 40 S5 21 ot 155 o
MRS 5 — BRI, 2 18 Coope 25 A8 1 7 1
PEAT DAT PR3, T4 DAT SRR 400 D36 1, 330 =
DAL = (RS T FEEE + ZEEMRTG5 + ZEfE R
MAF53) /3, i R = (B H AR BT R - R 4G A 5T
) /IR T i x 100% 5 FH I R i vk 1 T2 12 K
T2 2 A5 il w1, 24 DAT $F4335 %] 0.5 43 LA
LRFERIR/ANE UC AR R B )

®1 HREHEHITOIRE

Table 1  The criterion for judgement of disease activity index
I3 FEE TR B U RN A TR TR
Score Stool trait Stool bleeding Weight loss
0 IEH S I 3 4 0%
1 BRAE(E AL It 32X 555 BH 1 1% ~5%
2 FEE EHPRAEATT T TCHG B I i 36 P 6% ~10%
3 FRZEAE, AL TA R H It i 36 B 11% ~20%
4 JETS , KR LTI J 3 20% LI I

1.4.4 #AEKE

RYGEE ARG W /I B I 52 380008 UEA TR , DA/
SR MEFH AR AR MW T 1.5 mL EP 41,3 000 r/
min .0 10 min , HUMTE A, T 5 4% ELISA i
5o R AR e FH R SHE 4 7 Ak B8 /N B, 30T
JEEE BTG ATTT 1 em Abals A 10 & e 45 s , 40 R
WEEZE B B B IR AT T] 1 em bS5 412412 2
em T 4% ZREHEETEE, HT 52 HE L @R
PEDE IR ; BL Con \DSS \MOLP-H £ /] KL 45 iz N f
FEE B AAEE D, A PR EE 4 TR ) DNA, Dt
[ T RGN 5 T A% 45 L 45 I AL SV E TR A P TR
RARAE , TGS qPCR LK B FAAH C A IR 56
1.4.5 HE FEMKRLE MR RTLF TIE BT
Fl 5

B 4% 223 WPIEFCR 8 E 4 I 22 K

ARFR G W A A B K U) R AR AL BR 2 HE Gy
)5 BT WA T WSS I L 2 BRI A 2 A8 T
FHIE, 2 I8 Cai 2517 07 1 HEAT 0 BRAR A 9 43, b vl
WIR (1) RAEHEARLL 0 7 =Jo;1 7 =1RE2 7
=HE;3 o=, (2) HHRETTHS:0 45 = T
1o =32 0 = BB REEIE T 253 47 = &2 )=,
(3) BRE T4 :0 43 = T 1 43 = 1/3 B
IR ;2 73 =273 JEIRTRFR B IR ;3 4 = BRIk
{8 LR AETE 34 41 = s S b B R
1.4.6 feFd XWEFagan AR % mas b
MPO 42| &

K ELISA 3240551 65 K I 45 26 /)N BRIl 38 - TNF-
a IL-18 IL-10 F1 HMGBI & 1, {fi ] MPO 5] £
il 2 4/ INR 25 I A 4 rh MPO 75 4



1662 KIRF=YIBF R 5T K

Vol. 35

1.4.7 %8 XA F 4 mRNA &k K-F
AR/ NR 25 5 4140 100 mg T EP & %
HE RNA 42 B & i B 5 19 7 -4 B RNA, SR )5
W H 55 S eDNA J5 , 6479652 5 PCR 973,
1PN 2, $EIRDE R iR & Ui B TR

20 pL SRR Z, B AL 95 C 2 min FiAEHE;95
CAEME 10 5,58 C K 30 s, #E4T 40 MIEH; SR 5
95 °C JZ J¥ 15 5,60 C JZ 7 1 min,95 CJZ [ 15 s, %
SCUS FH B-actin P B IEN R FH 2744kt Ce
ATAEXT E 53T o

&2 qPCR3|HFFI
Table 2 qPCR primer sequence

SRSE-TS

Target gene

5191531

Primer sequence(5'—3")

P
Product length( bp)

F:TGCTGTCCCTGTATGCCTCT

B-actin R:TTTGATGTCACGCACGATTT 224
" F: AGTTGACGGACCCCAAAAGAT 100
B R:GTTGATGTGCTGCTGCGAGA
INE- F:GGTCCCAACAAGGAGGAGAA Ll
« R:CTCCTCTGCTTGGTGGTTTG
L1 F:CTCTTACTGACTGGCATGAGGAT 16
- R:GAGTCGGTTAGCAGTATGTTGT
NGB F:GCATCCTGGCTTATCCATTGG o

R:GGCTGCTTGTCATCTGCTG

1.4.8 Western blot &4 4 1% 48 2% NF-kB 152 5 i@
RANEZ G FAER

H4 100 mg FRAF IR 285 i 41 23 B9 R miF B AL RI-
PA ZU 7057 24, B O WU IS, 1T BCA 2R
P B, SR F5 K 2R A R 2 A Rk B s T
K 10 min fiff & AR PE, RESFESEL 10 L
1T SDS-PAGE #E it H Uk , HL#% % PVDF JEf5 i
5% JBERE W3 EA 2 h, BE S 530 1] TLR4 \MyD8S8 | P-
IkBa IkBaw ,P-p65 ,p65 \B-actin HL A (H B LL 51 251y
1:1000)4 CHEF IR W HMA B (Fi B L4
S 1:5000) Z@WFH 2 h, 28 TBST PefE =k 5 14 H
ECL 52Uk & 1 R A5 L . LA B-actin N2,
FIFH Tmage J #RAF 5347 28 K BEAE
1.4.9 A %42 F m# DNA 6932 AN 5

K CTAB Jy % 25 21 /N RZ5 1 9 S R AR 1
FERZ] DNA SEATHEEC, R 1% Byt B AEE 1 B Tk A
B TR A G EE TR DNA $ BR A B2 Fnvk 2 | Bl 5
FR YRy X 38 11 BE $5, £1 XF 16S rRNA FE [H V4-V5
AR XA WU S S W 0F X 51 Wik 4T PCR 473
PCR ¢34 /=Wy 5 4% J5 , % B 19 2545 1 FH Qiagen
NGRS R B e m Wi R CIE et 7/ B A e p i i W
g, MEGF A SO Qubit Fil gPCR & &, SCPE
HA%JE , H ] NovaSeq6000 #£47 EALINIT
1.4.10 HIELITF o

% H GraphPad Prism’s one-way ANOVA &l i3k
gt ortr, I S5 R M + FRifEiRERoR , P

<0.05 FREFHAGI¥E X,
2 4#R
2.1 MOLP Xf UC /NER —#& AR5 A K DAL 453 19
=21

Con ZH/NEIWAR B FRA IEH R E RS K,
FEERAZRLR, DAL TSR 0, DSS d/NRAESS 3 ~
4 d JFIG H IR B A AL RS MR AR 25 IR TR
FEMEFPIIE HLH BUR OIS 505 5 ~ 7 d 28870
™ AT TR R R PE RE TR, 2K
F1 DAL 3¥43 5 Con 4140 kb & 3 FH = (P < 0. 001)
85 24 2L 75 R 155 000 P S D, o bR S A 3
W0 R A R B 9 3 K, MOLP-M 5 MOLP-H
Y55 < AT DAL 37435 DSS 41 AR He 34 5 3 B A%
(P<0.001),1EML3E 3,
2.2 MOLP 3 UC /MNREFELRE R EREEN

B 1A Sh/NRZE I HE 4efa, 100 x T s B
K EL /N A LE A T B . Con L/
HREERE IE & MR AR 22 | Bess 522 FHEGI A )7 5
DSS ZH /0N BRI T J2 B I /K b (2 € 5 Sk TR 7
B R S5 nEIR AR I HEF AL CK TR
B EIRE AR T R KR R A iR, 4
ALIRALZ (AL EET SR &) ;45 7 & MOLP 41 fig
o 36 R RE 51 R 1Y 4 21 2% i 48, {3 MOLP-L Al
MOLP-M 25 /N5 25 I 475 T L 22 ik 4% P 248 i 322 1
Wz e B ER , MOLP-H 4 3035350 B 4 W 5L 1
YR, BRARIZ U W T UL, Btz e R s .
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#3 SANRTHEETNE EHEDHIEEMEHKE (x£5,n=10)
Table 3 Average weight change rate, DAI and colon length of UC mice in each group(x £s,n =10)

A ARAl
151 TR e A i
Group verage rates o DAL Colon length( em)
weight change( % )

Con 116.15 +1.41 0 7.03 £0.23

DSS 82.49 £1.76*** 3.50£0.22% ** 4.57+0.12***
MOLF-L 90.25 +1.62" 2.50 +0.22% 5.18 £0.11
MOLF-M 97.46 = 1. 14% 2.33 +0.21* 5.40 £0.24%
MOLF-H 108.72 = 1.27% 1.67 £0.33" 6.25 +0.21%*

W5 Con HAHEL, " P < 0.05,"*P < 0.01,***P < 0.001;5 DSS #HAHI,*P < 0.05,%P < 0.01,"*P < 0.001, F[dl,
Note ; Compared with Con group, * P < 0.05,**P < 0.01, " ** P < 0.001 ; Compared with DSS group,*P < 0.05,*P < 0.01,**P < 0.001. The

same below.
PRI GO0 : 55 Con Z1AHLL,DSS 41/NEL BB et , MOLP-M 71 MOLP-H 21 /) FR4% i 45 03

A LIRS B R (P <0.001) s AHEL P4 FEAIR(P <0.001)

T DSS 4, 2 MOLP b ¥ 5 /)N B 45 i i 3 R 0 15

100x%

%k

2
(=]
&8
T E
L = fidid
B
5

&

QOQ Q 'S‘\ gx

»

g Q a:
¢ & &
$ Qo §)

Bl RENREHADAFEENE (v £5,n = 3)

Fig. 1  Histopathological observation of colon in mice of each group(; ts,n = 3)
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2.3 MOLP 33 UC /NRIMFHR R EEFFELFAHALR

MPO & = K&

4 Frn, 5 Con UM HL, DSS 41/ KL i
IL-18  TNF-o . HMGB1 141219 MPO & & g % T+
(P<0.001),IL-10 & & W FFEAL(P <0.001) ;5

DSS ZHAH Lk, MOLP 4k 3 2H 4 ¥ X1 MPO (1) 5 1
155 Pt It H & MOLP-H 41/ Ui 3 v 1L-18.
TNF-a \HMGB1 F1Z{ 4 MPO & & 4H L T DSS 4
B ETRE(P <0.001),IL-10 &t (P <
0.001),

£4 ZANRMBEP IL-18.TNF-a IL-10 HMGBI F1ZFLHL MPO 5K F (x +5,n=10)
Table 4  Serum levels of IL-18, TNF-o,1L-10 ,HMGB1 and MPO in mice of each group(; +s5,n=10)

2H 5 IL-18 TNF-a IL-10 HMGBI MPO
Group (pg/mL) (pg/mL) (pg/mL) (pg/mL) (U/g)
Con 22.18 +0.65 74.59 +1.76 106.90 +2.52 25.05 +1.82 0.11 £0.02
DSS 36.51 £0.63* * * 117.8 +4.52% * * 84.08 +1.71"** 41.75+1.94%** 0.54+0.06"*
MOLF-L 30.23 +0.91% 99.73 +3.32% 90.04 +2.16 38.15+0.73 0.33 +0.03*
MOLF-M 26.18 £1.09*# 88.84 +2.19*# 99.12 +4.46* 37.65 =0.64 0.29 +0.08*
MOLF-H 24.65 1. 127 84.77 +2.35%# 114.1 £5. 78" 27.52 £2.45%# 0.15 +0.05%

2.4 MOLP 3t UC /R 45 B B 48 ¢ 1 B F mRNA
RILEHFMN

DSS 41/ & ALV e RN T IL-18  TNF-a
HMGBI () mRNA F k45 Con 41H] H 34 25 3 fin
(P <0.001) %46 ¥ IL-10 f¥) mRNA 253k &0 5

EREAR (P <0.001); ffi /] MOLP T il J5, IL-18,
TNF-o .(HMGB1 [ mRNA &3k 8 B i A%, TL-10 (1
mRNA Fik A FH5, BRE MOLP 51 & Y38 i,
YERRCRE B3, 5 DSS HAHIL B A BEZEF (P <
0.1,P<0.01,P<0.001)(L35),

%5 BEANRLEHAL 1L-18,TNF-a,IL-10 HMGBI mRNA RiXE (x +s,n=10)
Table 5 The mRNA expression levels of IL-18, TNF-a,IL-10 and HMGBLI in colon tissue of mice in each group(; +s,n=10)

2051 Group IL-18 TNF-o IL-10 HMGB1
Con 1.00 +0.04 1.00 +0.07 1.00 £0.06 1.00 £0.07
DSs 5.21x1.12* "~ 2.39+0.37"" 0.31+0.09 "~ 4.36£0.91""
MOLF-L 3.82+0.91 1.92 £0.29 0.51+0.12 2.51+£0.53
MOLF-M 1.31 £0.31% 1.26 0. 14* 0.8+0.11* 2.07 £0.8
MOLF-H 1.11 £0.53%* 1.14 £0.18% 1.29 0. 17" 1.27 £0.51%

2.5 MOLP 3t UC /INEREE AR H NF-«B 5518
BHEXERRIENZ T

55 Con 41 # Hu 45, DSS 2H /N R 45 7 41 21 v P65
Fl IkBa BB TR Ak 3% £ 3 H p-P65/P65 Fl p-IkBa/
IkBo 1Y LU AN (P <0.001) , TLR4 \MyD88

FRAEWEE EFH(P<0.001) (L% 6) ;5 DSS
ZHAHH L %8, MOLP-M 1l MOLP-H 41 ¥4 §E W] &% T ¥4
TLR4 MyD88 % 41k (P <0.1,P <0.001) , H
H MOLP-H 2 if 7] L) & 3 F /] p-P65/P65 FI p-
IkBa/IkBa EHABHLAE(P <0.1) (WK 2)

%£6 &KHANE TLR4 MyD8S . p-P65/P65 # p-IkBa/IxBa BERIXE (x £5,n=10)
Table 6 Expression of TLR4 ,MyD88,p-P65/P65 and p-IkBa/IkBa proteins in colon tissue of mice in each group(; +s,n=10)

205 Group TLR4/B-actin MyD88/B-actin p-P65/P65 p-IkBa/TIkBa
Con 0.82 +0.03 1.61 £0.13 0.47 £0.02 0.39 £0.02
DSS 1.41 £0.05* ** 2.48 £0.07** 0.72£0.05** 1.64 £0.06* *

MOLF-L 1.23 £0.04 2.47 £0.06 0.67 £0.06 1.17 £0.07*
MOLF-M 1.15 £0.08* 2.27 +0.08" 0.55 £0.04 0.78 +0.08"
MOLF-H 0.98 £0.03%# 1.66 £0.06%* 0.51 £0.04* 0.68 £0.06%
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MyD88 _ 43T OTUs (operational taxonomic unit ) £ & M A [F]4H

P65 !

ES 2 A Ew

pP6s (e I W wa s
KB [ W - — —
g —

factin | v w— — w— — |

(Vo 092\0\,? ‘\;\O‘X e “Q\XX\

2 FBHE/NRERFHELR TLR4 MyD88 P65,
p-P65.1kBa.p-IkBa B B KX
Fig. 2 Expression of TLR4,MyD88,P65,p-P65,1kBa and

p-IkBa proteins in colon tissue of mice in each group

INREERAFE(E 16S tRNA MR R SHEMS 7
A TR pHh 2k AT LA R R B el P i B ) 5 PR
S WRBEAS A R ) R, 2 A TSI

2.6

Z LA 8RR B9 OTUs %, Con 41, DSS 4 fl1
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