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ABSTRACT Objective To observe the effects of Lycium Barbarum polysaccharide (LBP) and
Mesalazine on the treatment of chronic experimental colitis mice induced by dextran sulphate sodium salt
(DSS). Methods  Totally 140 BALB/c male mice were randomly divided into a normal group, a DSS
group, a low/medium/high dose LBP +DSS group, a Mesalazine + DSS group, and a LBP + Mesalazine +
DSS group, 20 in each group. DSS induced a chronic experimental colitis mouse model. Mice in the low/
medium/high dose LBP + DSS group were daily treated with 100, 200, 300 mg/kg LBP after giving DSS for
7 days. Mice in the Mesalazine + DSS group were daily treated with 220 mg/kg Mesalamine by gastrogav-
age after giving DSS for 7 days. Mice in the LBP + Mesalazine + DSS group were daily treated with
200 mg/kg LBP and 220 mg/kg Mesalamine by gastrogavage after giving DSS for 7 days. All mice were
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sacrificed after 56 days. The weight, disease activity index (DAI) score, colon length, and myeloperoxi-
dase (MPO) activity were recorded and histological features were observed. Results
the normal group, body weight decreased, DAI score increased, colon length was shortened, and MPO
activity increased in the DSS group (all P <0.05). Compared with the DSS group, no obvious therapeutic

Compared with

effect was obtained in the low dose LBP + DSS group. DAI score decreased, colon length increased, and
MPO activity decreased in the medium/high dose LBP + DSS group (P <0.05), but there was no signifi-
cant difference between the medium and high dose LBP group (P >0.05). Moreover, the intestinal mucosa
structure of the low/medium/high dose LBP + DSS group was relatively intact. Acute and chronic inflamma-
tory cell infiltration was seen, and the thickness of intestinal mucosa was increased, as compared with the
DSS group, but there was no significant differences among the three groups. DAl score decreased and co-
lon length increased in the Mesalazine + DSS group (P <0.05). The intestinal mucosa morphology of mice
was closer to normal intestinal mucosa, but there was still infiltration of inflammatory cells. The degree of
infiltration was attenuated less than that of the low/medium/high dose LBP + DSS group. Body weight in-
creased, DAl score decreased, colon length increased, and MPO activity decreased in the LBP + Mesala-
zine +DSS group (P <0.05) and the colonic pathology of mice was mild. Compared with low, medium and
high dose LBP + DSS group, Mesalazine + DSS group, DAl score decreased, colon length increased in
the LBP +Mesalazine +DSS group (P <0.05). Compared with the medium dose LBP + DSS group, the MPO
activity of the LBP + mesalazine + DSS group was decreased (P <0.05). Conclusion LBP combined with
Mesalazine inhibited intestinal lesions in a mouse model of chronic experimental colitis induced by DSS.

KEYWORDS Lycium Barbarum polysaccharide; Mesalazine; chronic experimental colitis; dextran
sulphate sodium salt

PRSI R OE S PR R R RAE PR, A 5 ]
R I I AN 20 T IR A ARRAE , TR R e R A
R TR LI A AT BESS , — B2 E PR A
SRAIFFE U R R, S0 P8 SR M B R T 44 3k ( dex-
tran sulphate sodium salt, DSS) /&S Me SIS,
W REEARIHAT o MR RATRC ) 2SRy, 2 6
iR IS 2288, FA TR 1A P B A )
Iife, HEXHARN SR T AR AT B AR il
AT A 05 Bt FEAE S s A A 28B4 IR
T IR B RS JAE T B PR 545 TS L (AT &
WEXHEPELE RIS SRS E IR BAIESS . AWFFEE
o LERAR  Hp R AT 2 B 5 I FH SV R L B o
FREHERISEVD IR 45 25 )7 Xt T DSS i T e e se it
LI5S AN [R)Y 7R, BFFE AT 22K 5 SR VD h g
SIS I RAT AR PRCR

MHETTE

1 g 140 3G E @) BALB/c HEM: /N
FL(6 ~8 Ji,20 g £47) , W A JL st 4E B A Rk
WA BRA A, B4 A #E5 . 11401300053346 . it
BB RO EARE SRR T (IR 23 ~27 °C,
FHXTHEBE 60 % , WIHE 22 5 ) i b MR AR 77 1 J S JF R 55
Iy, SCI R G M IE S SYXK ( 52)2017 - 0019, 74

SR 4T AR R 2B At AT PR B R A AR B
st (No. 2018-P2-061-01) .

2 FHERF 254 DSS(MP Biomedicals 2
Al , R H L5 : Q3526 ) ; LV HiE (Jb IR AW
ARG RSN, 595 :769929 ) ; #IAC 2205 (1 i I
3] 415 : 1505001 ) 5 AR i UK I R (R EE T KAk
2R T, 5. 20161101 ) 5 86 oF S AL W) 1 (my-
eloperoxidase, MPO) il 151 & ( B s AR T
BAH, B85 : A044 ) ; HE 4 44 5% & ( Solarbio 2
A, P 5 :20161107) o

3 B B M S A5 i 4 /)N BRBE R f)
#1140 HUNRGE L SE L A T 4,
FA20 Ko B AT IERIRE KK AR b
P HAR 6 41LL DSS ) i A 37 0 1 S0 1 25 i R A
AT IERIRE I 2% DSS ik 7 K, JG ks
K7 K, T 4 DMER, 356 K. DSS 4 A AL A
7 MR ZHHIK . L ) 5 + DSS 41, S5 T IR Y
BT RERREG THALZ AR BIRT1 R, 3t
56 K s R A5 /0N BRUA 3 1 BRL B 05 S IR AT 2 B
o w3 A & B AT SE 5, 43 4 A 100, 200,
300 mg/kg;ETPRIE + DSS 4H: NS A 7
KR KRG TR DHIRHE W 220 mg/kg # HiGT 1
K, 3666 K tufd Z 4 + L UPHiE + DSS 4 IS5



-1368- HE PG EE 45 A 7 2019 4F 11 45 39 3245 11 3 CJITWM, Nov. 2019, Vol. 39, No. 11

TR T KRR RS T AL 2 h% 200 mg/kg F135
IR 220 mg/kg HEH 1 1K,3L 56 K.

4 WEHR bR KA vk

4.1 P15 8h 35 8 (disease activity index,
DAD W4y HR A —BRIFR 8 I 5/ BUAR F ARk,
LR/ RURE A Bk MR ZRE RO, s /N R
FEAH , SR FHER R i K s PR 5 A I R i B . AR 4f DA
PO ARIEREAT IR

4.2 RACRERGHEKENE  FFHER
56 KJ&, W A & Tk 35050 75 4b 36 /0 B, BT BUEE H
0.5 cmZEFALIT 1 om AbFE B4, i K, 59
By 45404, BT 10% H ki e fe R Sk [ 2
24 h TR HE et RIA%5 I 59 T 5 4K B Rl g 5%
VRV SR B SE  EE TR A, -80 CLRAE, f il
MPO R

4.3 MPO KFlE  HU-80 CLRAFEMIZE 4L
21,28 MPO W& i & vk W15, R Krawisz %,
W S BRI RN A5 A AR 43 0N AR & (Jin ddH, O)
UG HRAE S 8500 ) o, A4S0 AE i 8 R0 X6 RS 1) OD
B, ZHAF G B AR MPO & 77 = (BEdh
i OD fH - XJ B4 OD fH) /[ 11. 3 x HA HE# (g) |,

4.4 ZEHHLUHE B BUET 10% HEE R
AR EE 24 h G S5 IR A2, Bk 2 L HE 15
IS IEEYI N 4 wm AR, T 43 CKIBHRE
R H,60 CIER 4 h SRIGI T AR e ta, 78
JeF BB TR A

4.5 Stk RA SPSS 23.0 i fFiEAr
Gt b, B s LA x s R, SR SR Oy 25047,
P <0.05 W ERA G E L.

# X

1 HdhPRELRE(R ) SIEF4l
#,DSS /N W] B (P <0.05) ., 5 DSS 4t
B M + 250 hiE + DSS 41 S5 vb g + DSS 41
/NERAEE IS i (P <0. 05) s Myt ZHIK5H i + DSS 41/)s
FUATE LI B84k (P >0.05) s Mpdc 0 b i i i +
DSS 4U/NRUAE TR i, (H 2 R LS5
(P >0.05), HAfd ZHE 5 + DSS 4 fiffc £ b
ot + DSS 4 iz estit2# B X (P >0.05) ,

2 Kdlsh¥ DAITE A (B 2)  SIER 4Lt
#:,DSS /i DAL P43 T (P <0.05) . 5 DSS
ZH H AL, MoAC Z IR B + DSS 41 DAl PE43 JCH B4
fb(P>0.05) ;ffd Z 0 & 7l i + DSS 41, EVHi
& +DSS 4, it Z 0 + LD + DSS 4 DAl IF

SRR (P <0.05) . Mifd 24l + DSS 4 Mtd
LM = + DSS Al A L 2 R G F R X
(P>0.05); 5tfd 24 + £V hik + DSS 4 LAk,
MR ZHAIE P R + DSS 41 &7 i + DSS
41, DAl 537t (P <0.05) .

—— EWA
—— DSS#4
FkC 2 HHIC+DSS4L
304 —® MIRCEZHE+DSS4L

—— kil ZHl+DSS4l

KD RIvE+DSSH

Fifc 2 B+ SV hr+DSSHL

28

26

C
i 24
% ~

22 &

20+

5

OTI T T T T T T T T T

1 6 11 16 21 26 31 36 41 46 51
x(d)
B SH/DRIREZL
84
7
*

& 6 *
:: *

<

: I

5_ i |
047 ’ll
0al BN E EENE N

EH4l Dss4l Mk MikdE Mk kPd Mk BHE
B+ e R WR+ 45D
DSS4l DSS4l DSS4l DSS4l Wi+DSS4l

A RHIEH 4, B H DSS 4, C F it £ BHI% +
DSS 41,D NHMIAC ZHirh + DSS 41, E AT 2 M +
DSS #H,F Jy2E7b4ii: + DSS 4, G WAt L8 + b
W +DSS 41(E 3.4 .5 []) s HIEH A4, "P <0.05; 5
DSS 44, 2P <0.05; S5Hi2 24 + £ vbhi% + DSS
ZHIE, AP <0.05(18 4.5 [f])

B2 K4/ DAL TESY Hhis

3 HUIPEHRKIELE(KS4) HEWA
kL, DSS 41/NAi i K EE4ESE (P <0.05) . 5 DSS
HHHER, MR Z I E + DSS 45 K T i 8
fE(P >0.05) ; Myt Z Ml | mifl i + DSS 41, KU
W +DSS A ML ZHE + L%k + DSS AL Kk
JEII (P <0.05) . MIfCZ i & + DSS 4 A
ZHFm A i+ DSS A LA = R G it = B X
(P>0.05) . St 2 b + L Vb fiiwk + DSS 41 L%,
MIFeZHEAK b il & + DSS 41 3P fik + DSS
L5 K JE 4% (P <0.05) ¢



] P R 45 A 43k 2019 4F 11 345 39 4545 11 ] CJITWM, Nov. 2019, Vol. 39, No. 11 -1369-

3 HU/NREIIT S KR R

E 8
S
=S
N3
= 7y
SO
551
05
Wi B BN § NN

E#d4l DSsd4l  MildE  MikdZ  MiidE SR MIRCERE
BE&+ B+ B+ W+ +RUL

DSS41  DSS4l  DSS4l  DSS4l We+DSS4l

4 BA/PNREHRKE R

4 FAhY) MPO AL (B 5)  SIEHAH
Fb#,DSS 41/ B MPO i ¥ B i 3% Jin (P <0.05)
5 DSS 4 e, M Al 2 B ) i + DSS 4. £V
W +DSS 4] MPO {1 JCH] 454k (P >0.05) ;1 ./
At +DSS A, Mfd ZHE + £ 1P 4% + DSS 4 MPO
TEPEREMR(P <0.05) , ftd Z 4 + DSS 41 Mt £
Wi + DSS A A L 2R LHK it % E X
(P>0.05); 5Hfd Z 4l # + DSS 41 b4, Mytd £ 4k
+ EVPHIE + DSS 41 MPO IE LR (P <0.05)

301

25

T

LUEIVE NS (1] PE N (1] VE R S VA Ve 2
BEAG+ B+ B+ W+ SR
DSs#4l DSSZ4l  DSS#l DSS4l Wi+DSS4L

MPOTi(U/g)
3

IET4  DSS4l

5 K/ MPO I 14 L

5 HASMHAGURIA(EE6) HIEWHAL
#,DSS A/ [ i Fb I 45 R UK S, [) et i B
AR, o BE A 2 P4 AT LA ) EE A AR IR 4 , T IX
AR RS . HACZHEAL  ETE + DSS 4L
RSB e 8, n] DL S PESAE AN IS T, o e A5
JZ%: DSS 4134 )%, {2 3 AL E] H I W] 25 5. R AL
W +DSS A, /IR i B R TE 25 B O 4530 1E 1 &
I, AELATS A 23 P 40 Py 9, 5 ) R R AT 22 AT
Hhw + DSS . MIAC 2N + Kb Hik + DSS
HIRTTRCR A, /NS i BER B, Rk
A B A e R BRI R A

H:A1.A2 A3 iy DSS 41;B1.B2.B3 it £ Kk
F4E +DSS 41;C1.C2.C3 MMt £ hlih il & + DSS 41;
D1.D2.D3 S #iAt Z 4% & 7 i + DSS 41;E1 . E2.E3 N3
WHhilE + DSS 41;F1 \F2 .F3 NI 2 0 + 6P hi + DSS
41;A1 ~F1( x40) ;A2 ~F2( x100) ;A3 ~F3( x400)

B6 HAUNRAMALURIZENL (HE)



-1370-

THEPIELS S

Z%7% 2019 4F 11 A% 39 45 11 1] CJITWM, Nov. 2019, Vol. 39, No. 11

o

HIFE MO B S5 2 S 2R B B A R E
FH FEAE B A0 g L 2 R 56 4 48 S 5 v 4
PEVE 1T AR AENR MRS i e v OV FH 224 i Ta
. AW R A SRR % DSS 3184
SLEESE I R AR RCR IR 5 R VRIS N Y
ISP HACRIE T bRk b i . 387« oAl
ZHE T AP R SE R X8 1 SIS M 25 M R HTRYT &
E—E I

FIRC ZHBEAS R 15 22 Fh G 25 40 Jf 19 17 2258 1 g, %
LR G - 0 B AR D, AEpT e 8T I b 4
T WoR WG ITRCR . CA R RV, )
o Z RS R U 7K T , SOt M PR 5 | A2 1 s L A
Bl As 2 R AR T BN S R LR B R G
(DR RRERG 1218 s itk o 5 | R Py 2248 L LA
T3 DL SRS 4214 5 Bl N I3 JEF B TR 51 2 1y T
FEFRA 1100 s B3 B B g T BE 2R AL B 1R B 2 K
SEAT SO A 9 AT g A kg T
AW R AL S RE G2 35 DSS 5 12 4 S50
PESE A R B A5 0, X8 Ve SE s P2 s R B —
(A TE R T BE

Hiif,UC B9iaY7 B AR5 R e R m kb T2
Fife S, S B T R KA IR G AL G 25 W R IR SR A
PR FHu i BURSIBCER I 7] (4 2 BR ) 553 R A= 1)
i3 AR R 25 8RR BN AR
AR B 5 A ), A AT B2 ER U E UC 11
IBIT ORI AL, EATEA e bR 5 b i) e i
PE BT JAE T IE R M TNF-o 36 ME R D RE, I H.
CLIESEHR AT $E U BV R s, i, 2802 N R LA
i NF-yB {5 5l B T RE , B8 2 HAT B0E PXR 1Y
Iifg, # i = B A M Th F1 Th17 4 i 36 58 (4 1)
E2 . ARBFST AL, AT Z X DSS i S 118 1Sk
W2 RBA —EWETTVE R, BAAC 208 A R
B REZN B, AN AR R RIE D iR T e
5 R IHRNRY T 2P B8 T Imd

MIFCZWEEA )2 e AR, BB s AR
A0 (natural killer, NK) il (9 R A6 1 AEdEw) b6
BT ML AL 75 T A3 5 52 m T 40 i o1k
a8 MRS 2 T S L R IFN -y (943 W 3 5T Ak 37
& NKp30 [l 68 i#F NK 40 i o fg? 2" #ifd £
5 FH 20 b ik ) /)N BRUBSS (2 F T 96 2 40 i 1 4
Th1 ZAf L 2 5 A 20 BFIBE-A ik B0 R 7380035 11 R A
HHL-2 JEYTIREAE R, T B S B AR AR AR LA K

I EEL DR % 1 A O I 80 25 A A 22 AR g HE R
JTF R FBE B AP TR0 1A S BERCR 5 SR ARSI AR BL , HL 55 80 1A 571
AR PIRE R o 6 V0B i 4 ) 5 9 A %
E, M =Ml 35 i BE RAE , AT K B, M AT 2 Bk g
USSP RIWEXS DSS i 3 (1 PE SRS i R 1Y
VR, [ A ) MPO Y& PR ZhAE. PR,
RO 22 n] REE o 19 /0 B A 40 % A DA T BB ] 58
IR A PESL RS A R o

HIACZ AR AC T B3R YD, REWS V) R G 90 Hir e
B PRSI MR 45 1 A S AT BB R B, T R B
BGL25) 5 h 23R B ARSS & IR BIRTT T %, 1K
WURRFER AN HEF5 I ORUE R A3 i A
BRI BB Z Ak o EASHIESE SGIESE T 78/ RS I,
FIACZBERENS st e VD F W X DSS 75 T A 18 P 52 46
VRSS9 BETT A, MIAC 28 AE A8 P 2 M 2 g B
PR IR LA B 18 V25 i 9 S8 BB P RCR R —
AHIBITFETT 1], DT 2E— 25 B B A A 20 W (A8 1R 4

RIS LI E o
Al g o A RV AT AER 7 th 5%
& % x #t

[1] Kaplan GG, Ng SC. Understanding and preventing
the global increase of inflammatory bowel disease
[J]. Gastroenterology, 2017, 152(2): 313 -321.

[2] Cheng J, Zhou ZW, Sheng HP, et al. An evi-
dence-based update on the pharmacological ac-
tivities and possible molecular targets of Lycium
Barbarum polysaccharides [ J ]. Drug Des Devel
Ther, 2014, 9: 33 -78.

(3] 2=k, MEzmd, RMWL. Mok 20 b g 1 ] S 22 Bl
Mg [J]. PEERZ A&, 2005, 25 (2) -
115 -117.

[4] Zhao P, Zhou R, Zhu XY, et al. Neuroprotective
effects of Lycium Barbarum polysaccharide on
focal cerebral ischemic injury in mice[J]. Neuro-
chem Res, 2017, 42(10) : 2798 -2813.

[5] ShiZz, Zhu L, Li T, et al. Neuroprotective mecha-
nisms of Lycium Barbarum polysaccharides a-
gainst ischemic insults by regulating NR2B and
NR2A containing NMDA receptor signaling path-
ways|[J]. Front Cell Neurosci, 2017, 11 288.

[6] DuM, Hu X, Kou L, etal.Lycium Barbarum poly-
saccharide mediated the antidiabetic and antine-
phritic effects .in' diet-streptozotocin-induced dia-
betic Sprague Dawley rats via regulation of NF-kB
[J]. Biomed Res Int, 2016: 3140290.



| P P A 24k 2019 4FE 11 45 39 #4511 3 CJITWM, Nov. 2019, Vol. 39, No. 11

-1371-

(7]

[10]

(1]

[12]

[(13]

(14]

Cheng D, Kong H. The effect of Lycium Barbarum
polysaccharide on alcohol-induced oxidative stress
in rats[J ]. Molecules, 2011, 16(3) : 2542 —2450.
Yang DM, Zhang JQ, Fei YF. Lycium Barbarum
polysaccharide attenuates chemotherapy-induced
ovarian injury by reducing oxidative stress[J]. J
Obstet Gynaecol Res, 2017, 43(10) : 1621 -1628.
Kumar GK, Dhamotharan R, Kulkarni NM, et al.
Embelin ameliorates dextran sodium sulfate-in-
duced colitis in mice[J ]. Int Immunopharmacol,
2011, 11(6) : 724.

Liu Y, Lv J, Yang B, et al.Lycium Barbarum pol-
ysaccharide attenuates type I collagen-induced
arthritis in mice[J]. Int J Biol Macromol, 2015,
78: 318 -323.

Liu SY, Chen L, Li XC, et al. Lycium Barbarum
polysaccharide protects diabetic peripheral neu-
ropathy by enhancing autophagy via mTOR/
p70S6K inhibition in Streptozotocin-induced dia-
betic rats[J].J Chem Neuroanat, 2017 Dec 30.
Shi GJ, Zheng J, Wu J, et al. Protective effects
of Lycium Barbarum polysaccharide on male sex-
ual dysfunction and fertility impairments by acti-
vating hypothalamic pituitary gonadal axis in
streptozotocin-induced type-1 diabetic male mice
[J]. Endocr J, 2017, 64(9): 907 -922.

Luo Q, Li J, Cui X, et al. The effect of Lycium
Barbarum polysaccharides on the male rats’ re-
productive system and spermatogenic cell apop-
tosis exposed to low-dose ionizing irradiation[ J ].
J Ethnopharmacol, 2014, 154(1) . 249 -258.
Yang D, So KF, Lo AC. Lycium Barbarum poly-
saccharide extracts preserve retinal function and
attenuate inner retinal neuronal damage in a
mouse model of transient retinal ischaemia[J].
Clin Exp Ophthalmol, 2017, 45(7): 717 -729.

(15]

[20]

Li W, Li Y, Wang Q, et al. Crude extracts from Ly-
cium Barbarum suppress SREBP-1c expression
and prevent diet-induced fatty liver through AMPK
activation[ J ]. Biomed Res Int, 2014 : 196198.
Jia L, Li W, Li J, et al. Lycium Barbarum poly-
saccharide attenuates high-fat diet-induced he-
patic steatosis by up-regulating SIRT1 expression
and deacetylase activity [ J ]. Sci Rep, 2016,
6: 36209.
Chen S, Liang L, Wang Y, et al. Synergistic immu-
notherapeutic effects of Lycium Barbarum poly-
saccharide and interferon-a2b on the murine Ren-
ca renal cell carcinoma cell line in vitro and in vivo
[J]. Mol Med Rep, 2015, 12(5): 6727 -6737.
Zhang Q, Lv X, Wu T, et al. Composition of LycF
um Barbarum polysaccharides and their apopto-
sis-inducing effect on human hepatoma SMMC-
7721 cells[ J]. Food Nutr Res, 2015, 59: 28696.
Guo BJ, Bian ZX, Qiu HC, et al. Biological and
clinical implications of herbal medicine and natu-
ral products for the treatment of inflammatory
bowel disease[J]. Ann NY Acad Sci, 2017, 1401
(1):37 -48.
Chan HC, Ng SC. Emerging biologics in inflam-
matory bowel disease[J]. J Gastroenterol, 2017,
52(2): 141 -150.
Gao Y, Wei Y, Wang Y, et al. Lycium Barbarum :
A traditional Chinese herb and a promising anti-
aging agent[J]. Aging Dis, 2017, 8(6) : 778.
Bl , TN, B, . MR 2 VR b R 58 9
HAA BRI SR ETE [ ], s BB 4k,
2006, 29 (2) : 28 -30.
(Y. 2018 -06 -04  7EZk: 2019 -05 -29)
ST ok
YESLC T : TR b



