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Establishment of LPS—induced intestinal inflammation mice model: pilot study

Dae Yong Kim* Sehyeon Byeon, Mi Hye Kim"
College of Korean Medicine, Woosuk University, Jeonju 54986, Republic of Korea

Objectives: Lipopolysaccharide (LPS), an outer membrane constituent of gram—negative bacteria, plays a vital role on
initiation of systemic inflammatory response. This study aimed to optimize the intestinal inflammation mouse model by
injecting different doses of LPS.

Methods: The experimental mice were induced by the intraperitoneal administration of 5, 10 and 20 mg/kg of LPS. After
12 hours, disease activity index (DAI) was evaluated by 2 different researchers with blinded test. Then, serum and colon
tissues were obtained after sacrifice. Hematoxylin and eosin staining was performed to analyze the damage of intestinal
tissues. Serum monocyte chemoattractant protein—1 (MCP—1) was estimated by enzyme —linked immunosorbent assay.

Results: Injection with the 5, 10 and 20 mg/kg of LPS resulted in the increases of DAI score with the changes of fetal
status such as diarrhea and hematochezia. However, there was no dose—dependent changes according to the doses of LPS.
In addition, the colon length was not changed depends on the doses of LPS. The histopathological grades including
intestinal barrier disruption, inflammatory cell infiltration and shape of villi were significantly increased by LPS injection.
Moreover, serum MCP—1 levels were markedly increased with the concentrations of LPS.

Conclusion: Taken together, LPS effectively induced the intestinal inflammation accompanied with the increment of
serum chemokine and destruction of barrier.
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Introduction
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Materials and Methods
1 /\Hﬁ OE

C57BL/6] 7 w-2(75%)v thEAbold 2~ A}
(Damool Science Co., Ltd., Daejeon, Korea) 255 +¢
ST Pk 2E AU S E 2~ FE A A
A 7de] AE 7IE AA AEE A B AL

=

v AFEA ATsgon 1247 7t 2 v vk
GABHA AU LE(23 £ 2°C) 2 HE(50 + 10%)2
& g7 o2 FX3U. e A9 $AMYstne B
4% &9 $os e T AP (e H
% WS—2024-02)

2. 049 f= 49

Ao AHgH ntg-2= 72 FEE 70 cageol] ¥

A2 wEenh. A e 2ok (1) AUz
(0 mg/kg), (2) LPS5 (5 mg/kg), (3) LPS10 (10
mg/kg), (4) LPS20 (20 mg/kg). BANZTS A28l
FEE LPSE 100uLA E7FFA sl giddS sk
o} B Ao A AFgH LPS+ Sigma—Aldrich (St. Louis,
MO, USA)olA Fh3te] ALEsIglom A2 G| =
ATh LPSE FASE & 12412 & vl9-2~5 A3
ol AgHdAg o s Eeatgla, o] & g =4& 4

Fsrlh.

3. DAI score ¥ o 740] =2
-5 B ASY] kR A, vhe-2o] AlF wE, e
Z7], d¥g Ste = Q"’LO}O% disease activity index
(DAD score® Z743tltt. 44 #g 7| &L b33 2
o] A2 st3tH(Table 1). 2] AFA7} o] ZWAA & H
S E38te] DAI scoreZ A¢A o7 ZA3qt}. o] % 3
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Table 1. Scoring of Disease Activity Index (DAI). DAI is
the combined scores of weight loss, stool consistency and

bleeding divided by 3.
Sco Weight Stool Occult rectal

re Loss consistency bleeding

0 None Normal Normal

1 1-5%

2 5-10% Loose stools Hemoccult

3 10-20%

4 >20% Diarrhea Gross bleeding

4. 2782 £ (Histology)

29 g Z2& 10% neutralized formalin

(Sigma—Aldrich)ell  B7F 24A17F &< AHST
Phosphate—buffered salined] Z2&& MHd = 70%
ethanol, 80% ethanol, 90% ethanol, 95% ethanol, 100%
ethanol, xylene A 2 &43}91t}. Paraffin X1 & =
2 sectione 4 um FAE A% AT t}S hematoxylin
and eosin solution®. 2 G359t GAs Selolue
nFes wAEAsIGlem, diF Huel &4 A=
histology scoring parametersol] W&} 95 A¥Eo A&

{;HX]— x%m— z;dg] ﬂ]ok so= Jﬂ7}-o]_—7 7_}— }_;g' slide
tﬂi Aggtet At (Table 2). A4E 71& A8 F=2
7125 AYY(12). ZF scorex Epithelial damage,
Mucosa inflammation, Submucosal inflammation® 3]
&4 459 A2 E F21skglt. Epithelial damaget™ &
2 9] crypt9} goblet cell?] =4 Aol we} 0-5H o=
=743t

o rr

Mucosa inflammation, Submucosal
inflammationi= Au 2 Huksl o A5 FFo 4= E
Seletel 0-340% AFHRAL. o F 2 Lebol o
Epithelial damage, Mucosa inflammation, Submucosal
F Pag ol vwsisict.

inflammation A& &4k

Table 2. Criteria for histopathologic grading according to
the Chiu’s scoring system.

Score | Histopathologic finding

Normal mucosal villi

1 Development of a subepithelial space, usually at

the tip of the villus, with capillary congestion

2 Extension of the subepithelial space with

moderate lifting of the epithelial layer

3 Massive epithelial lifting down the sides of villi

dilated

capillaries exposed, increased cellularity of the

4 Denuded villi with lamina propria,

lamina propria

5 Digestion and disintegration of the lamina

propria; hemorrhage and ulceration
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5. 8% &4 (ELISA)

-2~ 2 5 E FeE NS 4C, 4000 rpm F71 el A
15% b dAEgstd @& At EH o
monocyte chemoattractant protein—1 (MCP-1/CCL2)
FFS szl 98ke] BD OptEIA™ Mouse MCP-1
ELISA Set (BD Biosciences, Franklin Lakes, NJ)& A}-&
3t Z A3 ). Al A ol A A F-38 instruction manualS

upeba] 2B,

6. EAA 2

AEATR BE FA2 7 1759 S4UE HaEEeE
2 Z}(standard error of the mean; S.E.M.) o= EA|5
Aot BAAH 42 Analysis of Variance (ANOVA)E
o]-&3}o] Tukey’s testE AHE3FATE p gkl 0.05 W REQ]
e EAARSE Fo)d s AT

Results

1. LPSZ 13 DAT W3} 2—1 oA 4
-2~ 5 8| A7) upE A, upg-2 9 iﬂ% W shel ¥ o

Z7], gwe ol oi Au}o}oﬂt} AF& LPS A= Ay
a2 Ao M FAE A3t S Ao A

o]7} gloe™ 04, 1—50/—5 14, 5-10%= 24, 10—-20%
= 37, 20%0°) 3ol 4402 Agsih WMo #7], ¥
kil °°P0i gletslS W AW 04, <40%9] F7
o} Ho] 1 24, <70% ¥l Fr|et o] 1y
H4H02 AL, e A4S AA A4S PGy

A

of A Aestltt. A vh-27F AT Wkt A4
e A Mg Holi: S 2 LPSE Fofsla 16

A H a2 B2 oE E S0 IS YeRSlT
(Fig. 1). AZ9] W3+ 5 mg/kg LPS FolatellA 9.9 +
1.17%, 10 mg/kg LPS o1l A 6.1 + 1.5%, 20 mg/kg
LPS 7oA 6.5 £ 0.61%9 AFo] 7Aad A 29

sk 4= itk (Table 3). LPSE ZA}?‘L EE npg-2oA A
Abel do] AZbshAl YERES Setd oz Eelslgith
131} DAI scores= LPS 5% 5, 10, 20 mg/kg T u}h
2} TR EAQ F7HE HolA| ekt

Table 3. Changes of body weight in mice.

LPS (mg/kg) 0 5 10 20
Initial body 20.10 20.4 20.6 20.5
weight @ %1% L1122 102  £051
Final body 20.41 17.77 19.20 18.93
weight (g) + 0.42 + 0.55 + 0.46 + 0.47
Weight loss -0.31 + 9.90 6.10 6.50

(%) 0.33 + 1.17 + 1.50 + 0.61
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Fig. 1. Changes of Disease Activity Index (DAI) score.
Morphological changes of fecal status in mice were
photographed. The DAI score determined by 2 different
researchers. Results are presented as mean % standard
error of the mean and Tukey’s multiple comparison tests
were used to determine the statistical significance. #p <
0.05 vs. saline—treated group.

2. LPS® 1% o4 2ol o] wis} A

Ao U Zdol= Fit 6.96 £ 0.30 cmTh 5
mg/kg LPSE H7FAME wh9-29 o Aol 6.24 £
0.26 cm3 2™, 10 mg/kg LPSE FoJ3 o+ 6.3 £
0.15 cm, 20 mg/kg LPSE Fo3 o A= 7.5 £ 0.10
cm@ith A A o2 LPSE FoIdt BE oA g o]

= GFET fe0)@ Aol B nolH Rhrh(Fig. 2).

LPS (mg/kg)

Colon length (cm)
O =2 N W s OO N O

0 5 10 20 LPS (mg/kg)

Fig. 2. Changes of length of colon tissues. Results are
presented as mean * standard error of the mean and
Tukey’s multiple comparison tests were used to
determine the statistical significance. There was no

significance between each group.

3. LPSZ <13 ) %3]

LPS o Fxo] &
scoring parameters 7|5l
e R dee 4ns A

lo—ii?,

o
t}. LPS 5 mg/kgE Fo13 FHollA+= gland necrosis”
Bl ANt A5 ME] HES g2 o vete AuA
2 9 Uelgoh LPSE 10 mg/kg T3 A& gddd =
] g=Ao] FE A YEls o, 53] LPS 20 mg/kgE F
o3k F o] A ZZ oM cryptal gland®] 7H4 2 surface

epithelium $=/go] @2 =31 Mo} FEo] Aukl AFA
Zo] Hfo] AT Ao g LPSe Fo] Fkof
whe} o7d 249 &) foldor AAE As gl

ahod th(Fig. 3).
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Fig. 3. Histopathologic changes of colon tissues
according to the criteria of Chiu’s scoring system. The
magnification was 40X and 100X. Scale bar was 100
m. The point arrows indicate the damaged parts and
grand necrosis (red

(black
mean =

inflammatory of the colon;

arrows) and epithelial inflammation

arrowheads). Results are presented as
standard error of the mean and Tukey's multiple
comparison tests used to determine the
statistical significance. #p < 0.05 and ##p < 0.01 vs.

saline—treated group.

were

4. LPS®Z 213 &4 W MCP—1 59| W3} 24

74”\441?01%1” H2 MCP—-1¢] A&5A &2 A4
H g LPSE FoJ3F TolE €3 MCP-10] frolzo=
Z71sk9ith LPS53 oAl = 142.1 + 12.6 pg/mL, LPS10
o A= 848.3 £ 173.6 pg/mL, LPS207 ol A= 1286.0
+ 229.7 pg/mLol o], Ao g LPSe Fo] =7}
7}%%11 wel 4 U MCP—-19] =Fo] fro¥ o=z ZF7}
= e FAs Ak (Fig. 4)
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Fig. 4. Levels of serum MCP—1. Results are

presented as mean % standard error of the mean and

Tukey’s multiple comparison tests were used to
determine the statistical significance. #p < 0.05 and

###p < 0.001 vs. saline—treated group.
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