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Protective effect of Olibanum and its processed products on inflammatory bowel
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Abstract: Objective To investigate the protective effects of Olibanum and its processed products on inflammatory bowel disease
induced by dextran sulfate sodium (DSS) in mice. Methods DSS solution was used instead of normal drinking to establish
inflammatory bowel disease mice model, experimental mice were divided into control group, model group, sulfasalazine (300 mg/kg)
group, raw Olibanum (0.76 g/kg) group, vinegar Olibanum (0.76 g/kg) group, raw Olibanum purified feces (0.2 mL) group, and vinegar
Olibanum purified feces (0.2 mL) group. The body weight, fecal traits, and hematochezia of mice were observed and monitored, and
disease activity index (DAI) was scored. Colon length was recorded. HE staining was used to observe the pathological changes of
intestinal tissues in mice with inflammatory bowel disease. The levels of interleukin-4, IL-10, IL-6, and IL-1p in serum of mice with
inflammatory bowel disease were determined by ELISA. Western blotting was used to detect the protein expression in intestinal tissues
of inflammatory bowel disease mice. Results Raw Olibanum, vinegar Olibanum, raw Olibanum purified feces, and vinegar Olibanum
purified feces group could improve the decrease of body weight, fecal traits score, and blood in stool caused by DSS, and significantly
reduce DAI score. To improve the pathological state of intestinal tissue in mice with inflammatory bowel disease. Regulating the level
of inflammatory factors in serum. The expression levels of occludin, claudin-1, and ZO-1 in intestinal tissues of inflammatory bowel
disease mice were significantly increased. Conclusion Olibanum and its processed products can improve the inflammatory response
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of inflammatory bowel disease mice and have certain protective effect on intestinal mucosal barrier.
Key words: Olibanum and its processed products; inflammatory bowel disease; fecal microbiota transplantation; dextran sulfate

sodium; interleukin; occluding; claudin-1;Z0-1
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Table 1 Effects of Olibanum and its processed products on the weight loss score, fecal trait score, hematochezia score, DAI of
inflammatory bowel disease mice induced by DSS ( x +s,n=6 )

5 - B IR VRS PRI
FTR ELFS FUR EITR FIOR FUR
Papit — 0.12+0.01 0.14+0.01 0.09+0.10 0.00+0.00 0.00+0.00 0.00+0.00
TR — 0.43+0.01"™ 0.45+0.01™  0.79+0.03" 0.95+0.14" 1.33+0.15™ 1.84+0.18"™
Mg REIZ e 300mg kgt 0.4310.04 0.50+0.07 0.78+0.08 0.93+0.15 0.83+0.18**  0.95+0.16"*
EAE 0.76 g kg 0.42+0.03 0.47+0.13 0.68+0.09 0.92+0.15 1.02+0.13*  1.28+0.16"*
IR 0.76 g kg 0.40+0.02 0.46+0.12 0.64+0.13 0.89+0.14 1.01+0.13*%*  0.83+0.14%*
AAAIEEM 02mL 0.414+0.03 0.39+0.15 0.52+0.10**  0.85+0.16 0.89+0.12%# (0,95+0.09"#
FEAL&38EMm 02mL 0.4140.01 0.40+0.10 0.51+0.12%* 0.90+0.13 0.93+0.14%# 1,05+0.17%*
sl _ _ @fﬁl‘%iﬂi‘% _ MDAl
ERPS 9K 11K HTKR EEPN 11K
o iR — 0.00+£0.00  0.00£0.00 0.0040.00 0.00+0.00 0.00+0.00 0.00+0.00
FELRY — 0.23+0.01"™ 0.33+0.11"  0.33+0.13"  0.72+0.07""  1.33+£0.08™ 2.13+0.14™
MEEsRZEE 300mg kgt 0.23+£0.01  0.2540.09 0.3140.10 0.7540.19 0.97+0.19%# 0,97 £0.22%#
A 0.76 g kgt 0.194+022  0.27+0.10 0.29+0.12 0.77£0.11 1.34+0.05 1.53+0.08%#
iR 0.76 g kgt 0.184+041  0.23+0.10 0.22+0.09 0.74£0.15 1.23+0.11 1.13+0.11%#
AAEFIEER 02mL 0224001 0.2940.10 0.29+0.07 0.77£0.10 1.12+0.10¥  1.03+0.16"*
EEALESEW 02mL 0184034  0.26+£0.09 0.2140.07 0.69+0.14 0.99+0.18"  1,01+0.20%
ExA L ™P<0.001; S5HEAAHLE: *P<0.05 #P<0.01 *#P<0.001

P < 0.001 vs control group; P < 0.05 #P <0.01 **P <0.001 vs model group

12 77
#
# #
I **k I I
g Oof
L
=
2
0 T T ]

AXTHR B-A C- AU nE 300 mg kgt D-A: L7 0.76
gkgl E-FEALTE0.76 gkg! FEILAEIEER 0.2 mL GG
FIEHW 0.2 mL  SXPHALE: ~P<0.01; HHUHAHLLE:
#P<0.05

A-control B-model C-sulfasalazine 300 mg kg™ D-raw Olibanum
0.76 gkg* E-vinegar Olibanum 0.76 g kg F-raw Olibanum
purified feces 0.2 mL G-vinegar Olibanum purified feces 0.2 mL

P < 0.01 vs control group; *P < 0.05 vs model group

1 AEBEREMESIGI DSS FSXEMFH/INRERK

RS0 ( X+s, n=6)

Fig. 1 Effects of Olibanum and its processed products on
the length of the colon of inflammatory bowel

disease mice induced by DSS ( X +s,n=6 )

2.3 FBEREBG @I REM R R ERLR
TRIE A A2

X REZH /) R 8 2H 2320 s B HER RS, AR
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24 I B/ REWE ST REM R ME A &
fEE FK F IR0

xR, BIRA/NR IL-4. 1L-10 KF
BEBAL (P<<0.01. 0.001), IL-6. IL-1f /KF&
ETE (P<0.001). SHEAAAALL, HiEmsmtE
W EAEF T WA IERA L4 KPR
FTtE (P<<0.05. 0.01); MiEmEREMnEd . BEFL &
FEIGWA 1IL-10 KB E A (P<0.05. 0.01). 5
RRIZHARLE, BEAZ54 1L-6 KT EERIK (P<
0.05. 0.01), TMIERAIEIEL . BEAAL . A5
FIIEWA . B IGEWRA IL-1B /KP 5 35 BRI
(P<<0.05. 0.01), WK 3.
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25 FEBEREWF ST REMBRNDRBAEEL  S545424 occludin A claudinl-1 A7k 8.3 7+
&R RIEHIF N & (P<<0.05. 0.01. 0.001); MiEUEREIEEH . A4

F

EXRAMLE, B4/ occluding claudin-l. - FLAEFSETERA . BEAEFIERA Z20-1 Kk BET

)

Z0-1 kW EEEL (P<0.001). S5HAIAAM L, = (P<<0.05. 0.01. 0.001), W.H 4.

A (AN

TR M nE 300 mg kgt AFLFE 0.76 g kg EEAL A 0.76 g kgt AEAFIGER0.2 mL  BEAFIEE 0.2 mL

H

2 ABRAEEFI@ITRAEMESH /N RBEERRETLRFE (HE, X200)
Fig. 2 Effects of Olibanum and its processed products on histopathological changes of colon of inflammatory bowel disease
mice induced by DSS (HE, ><200)
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JF 20 S s 20 =
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0 0 0 0
ABCDEFG A BCDEFG A BCDEFG ABCDEFG

AR BB C-MIEURRGLNE 300 mg kg D-EFLFE 0.76 g kgl E-FEFLE 0.76 g kgl FAERLFIEEWN 02mL GEEALEFIEM 02 mL
HxHRALEE: “P<<0.01 ""P<<0.001; SEUHALLLE: *P<<0.05 *#P<0.01
A-control B-model C-sulfasalazine 300 mg kg™ D-raw Olibanum 0.76 g kg™* E-vinegar Olibanum 0.76 g kg™ F-raw Olibanum purified feces 0.2
mL  G-vinegar Olibanum purified feces 0.2 mL ™P <0.01 ™ P < 0.001 vs control group; *P < 0.05 *P < 0.01 vs model group
3 AFREMBF S IR R IUE P AERFAFREM ( x+s, n=6)
Fig. 3 Effects of Olibanum and its processed products on the levels of the inflammatory factor of inflammatory bowel disease
mice induced by DSS ( X +s,n=6 )

occludin [Sm =5 = . .- - 13
claudinl-1[W == - . W & 22 < 10°
ZO-1[ = o = - = = 1195% 108

Z0-1/B-actin

occludin/B-actin
claudinl-1/p-actin

B-actin] S = — - 42108

0
A B CDE F G A B CDEFG A B CDETFG A B CDEFG

AR BRI C-MPEUBEIENE 300 mg kgt D-EFLE 076 g kg E-FEFLE 0.76 gkgl FAFLEIEMR 02 mL G-RERLEISHM 0.2 mL
SxHRALLEE: P<0.001; HHIALILE: *P<0.05 #P<0.01 *P<0.001
A-control B-model C-sulfasalazine 300 mg kg™ D-raw Olibanum 0.76 g kg™* E-vinegar Olibanum 0.76 g kg™ F-raw Olibanum purified feces 0.2
mL  G-vinegar Olibanum purified feces 0.2 mL P < 0.001 vs control group; P < 0.05 #P <0.01 *#P <0.001 vs model group
4 AFEREMF S SEEFR N RIFEARPEARIIKFRIHNME ( x£s, n=6)
Fig. 4 Effects of Olibanum and its processed products on protein expression levels in colon of inflammatory bowel disease
mice induced by DSS ( X s, n=6 )
3 i TERBBERE . JLAERE . RN FDIRER W LA
HAT, AT RIEE RN Sl SRR A R, HERZ T AUE. A RRB/N
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PUMERG . P el [Fm, FLA L E] I
B AR IE A SUE S . T I E R R
W JAESEThRE, TEYEY i1 (7 T A R
T

ASEEGHR A DSS KA IEH oK@ ST
RAEPEN I /N AR, LSRRI/ B AR &, 3t
fEPR. EifEsL, 24T DAL I8 HE et
15 WL 52 9 RE VR 95 /s SR 8 41 23 0 2R AR AL
ELISA LA 28 i 14 Bz o /) B IS H IL-4. 1L-10,
IL-6. IL-1B [I7KF; RFH Western blotting £ Al 5
RIEVER /D RIGIE AL PR A RE . 453
Bor, ARE. BALE. A EREREMEALE
FETH ALY T 3% DSS 38 A /N B R B 3%
fEPERAVE BB, B FEMK DAL Vo Al %
i T B /S R H AR BRAS s T SORENE
/N BRI R IL-4. IL-10 ZK°F, BRI IL-6. IL-1p
K, R RRE RN B3 T AE I N B
1B 24 occludin., claudinl-1. ZO-1 FEAKFEIL,
XA ES I BE B — R E . HAEAEIEE
A ANES P A B IE AL E AL T A A E A E A
HH, HEREES.

RIE M B E VAR PRI R IE R N )
T8 b R e AR DL R AR RS R, BRI, &
AEPEF- IL-1B FT AE 2 5 EUWiE 48 i 1) 2 2 [H 11200,
TEGRZ IL-10 244/ B R R ™ B A I T8 980E, R
BH 1L-10 S -0 9 i Js IV W] i ke 28] 2 T2 FH 21,
IL-10 W] sk 28 R P 1 998 10 Jizp 18 9 F ) i1, vl g
GRURHC R TR Y U S I R N
W7 IE BT R, IL-4 Rk KPR . IL-6 %
IR KT Y AT G i SRERA ST, AR TR, FL
T B FL G 1) it 0 25 R R AL 8 ] T i 2% M B /S
RAMIEH IL-44 IL-10 7KF, FEAK IL-6. IL-1B /K°F,
I3 9 S o

36 T B R R I B I i T R AR ) A ) 2 R
TR ST ARAF 1 B T Al A A SR 50 A S R A 1261
DRI, 3SR RS N T 25 1 s vy T A2
(IR AT oo SO R e R R A, W= A=
KERIEGIMI 7. RIENPTEE, b R0 ) 5%
RIS, RO, BRE
N, &R E G ERE RS, occludin, claudin-l.

ZO-1 VRN R R LA s v (Y S B B E F A R
o, BRHREKFAMEE R R, whE
VBT JEREVE 7 o3 1R A B (28290 MU R I B
AL BEAEISERA, B FEEERE T
SRR, LA SRS 2 RS A AT T s RO
YER I /N BRIZIEA 2 occludin, caudinl-1. ZO-1
HEAMLRIL, X HEEbERA — €M RER,

BAF A IGE WA AL & IS WAL T

AFHMEIAEH, HLEEES.

Zi LTIk, AR IR E S ] o DSS

75 3 I AORE I W 05 /0> BT — 58 1R T S AR AP AR

H, HEAERRL T AEAE, RUIFAE LI

d IR T SRE VE 9 R R A2 18 2 DRI 43 1) B [ A

SR, SRk & L s e iR T B 5w

i i B R ANF B I E R . Ak, AHIE 5T R E
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