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WE: BM  FIHEZEEE M (gliadin) 175 F /0N BUZLBE TS ALAY | 38 5o 46 00 FLBE V5 AH S8 B3 R PP 12 A B 1 T A7
Yo F7iE BHEEER CSTBL/6 /N RUBENLA X 2 20 TEH 4 S5 FLBEVS 41 (CeD 4H) o 55 1 KX CeD 2H Hy/N BB
PO EZ T 1343 100 pl () gliadin 5 5¢ 4 9 AR A FLIE (1% 100 pg gliadin) |, b 1F 5 20 7 /I BRUE 38 A0 B2 T v 5
100 plffy 1xPBS ¥, 55 8 KX} CeD 41 /IN BRUME 0 M) B2 T 43 100 pl 1) gliadin 578 5¢ 4= 3 FC AR 55 1 FLIR
(% 50 ng gliadin) , X TE 4/ BRI BB PN B T i 44 100l 1) 1XPBS ¥ . 25 14 K, S 25 l gli-
adin ¥V (2.5 mg/ml) F DMSO W HT S ) CeD 41, /N IR . #2890 EH#EH 0.2 ml gliadin /) 0.1 mol/L
B FRVA W /N R . ERRAS IR A0/ N B/ NG K BE o R S 98 % 5 1 R A ek 20 B (RT-qPCR)
Rl /N e LU 0 THEE (IFN) -y T R -15 (1L-15) R R F o (TNF-o0) (202U 45 24 1k
JetE (TG2) fIK -, BER eliadin EWRINEE IESS , CeD /N KU IS AY JE 2 B 525 T 33T [ (3.25+0.05) mm vs
(2.30+0.05) mm, P<0.01],CeD 41 ( gliadin) /]N U J2 JEE i Al 72 % 4 (0.95+0.05) mm, B 2 K F IE# 4119 (0.54 +
0.08) mm J CeD(DMSO) 41 (0.53+0.21) mm ( P<0.01) . FHXT FXFHE4L, CeD 41 /N H IR E T % B4,
CeD #1# TNF-o, TG2 IL-15 FlI IFN-vy X 4 FhFLEEVS A A (bR T = P00 & i N (P<0.01) o 4538 &
FrEAE G T8 50 A5 T BT REAR L PR I PRI ZLIBETS BORSIRARAE , RT AR ZLBETS TR Y7 B e S 3k mt
KR FROAEA; FLEETS; SRRl RABRUR N ; TIRE-v; AN E-15; MERERE F-a; A
LU 2y o R M iy
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Construction and evaluation of C57BL/6 celiac disease mouse model
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Abstract: Objective To evaluate the feasibility of the mouse model of celiac disease ( CeD) induced by gliadin
through testing the relevant indexes of celiac disease. Methods Healthy C57BL/6 mice were randomly divided into
normal group and CeD group. On Day 1, 10 mice in the CeD group were injected subcutaneously with 100 pl complete
Freund adjuvant ( containing 100 wg gliadin) on both sides of the abdomen, and the mice in the normal group were
injected subcutaneously with 100 pl 1X PBS solution on both sides of the abdomen. On Day 8, the CeD group were
injected subcutaneously with 100 pl Freund incomplete adjuvant ( containing 50 pg gliadin) on both sides of the
abdomen, and the normal group were injected subcutaneously with 100 pl 1x PBS solution on both sides of the abdomen
again. On Day 14, the plantar thickness of mice in CeD group before and after injection of 25 pl gliadin (2.5 mg/ml) or
DMSO was measured. The body weight of mice was continuously measured by gavage of 0.2 ml gliadin in 0.1 mol/L
acetic acid solution. After modeling, the mice were executed and the length of small intestine was measured. Real time
fluorescence quantitative polymerase chain reaction (RT-qPCR) was used to detect the levels of interferon (IFN) -y,
interleukin-15 (IL-15), tumor necrosis factor o (TNF-a) and tissue transglutaminase (TG2) in mouse duodenum.
Results  After gliadin solution stimulated the plantar, the thickness of plantar was significantly higher than that before
stimulation [ (3.25+0.05) mm vs (2.30+£0.05) mm,P<0.01]. The degree of plantar swelling in CeD ( gliadin) group
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was (0.95£0.05) mm, which was significantly higher than that in normal group [ (0.54+0.08) mm] and CeD ( DMSO)

group [ (0.53+0.21) mm]. Compared with the control group, the mice in the CeD group had weight loss and intestinal

injury. The level of TNF-a,TG2, IL-15 and IFN-y in CeD group was significantly increased (P<0.01). Conclusion

This modeling method can well imitate the clinical characteristics of celiac disease in terms of intestinal injury and

intestinal inflammation, which provides a basis for the research of celiac disease treatment in the future.

Keywords: Gliadin; Celiac disease; Animal model; Delayed hypersensitivity; Interferon-y; Interleukin-15; Tumor

necrosis factor-o; Transglutaminase
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FLBETE 1515 Ty JEA A8 B 2k 0 48 1 ] b T
RIS A B e, 2 IRAT RN 1.4% , &
Fw PEBENE TS R L 2R R R A S B AT
B FLSE V5 B0 18 I S 5 B UG o o
AT AR OGS W R A R, N HEIS W A7 A ™ 0K
U B4, R LN 22 O B B g b 7 ARED
Dicke 1 S Bl 1T/ S 2R IR Wy W) & A Bk o 4R
R R, S0 & RS A . B RTELEE S (Y
E BT R R S OB R R (B R
ANPRAR s 32 P DR /N A by Ak I R O AR
ar N BCRE, T JC 2k B B W) e H W vh 5 52 2k i s
e, T PGB F R R M E G Bk B
B, AERFICER BT IR B X BB N H R R R B — T4
TrinH, X RBUEH IR REERAL S aMEE
T HRE AR A 0 S T2 007 L MR A B
TCER IR A A 30% (1) (85 A Fr 2 e IR, 60%
(B E NG R B B A AR, K, 8
s SR R A A B RIS ER BT Ik B 7 12

UTAERFLBETE K HLH USR8k 5 HE e . %k
I R & 1w , B T T 012 A R ik o £
P R, RS TR FLIBEVE P Sl N A
KA PE R SE IR (5 FLBETE A OCH B B i) #F
SEAFTE T W e oy, e o8 905012 T 2 5 A T G T
(tissue transglutaminase TG2 ) & & it Wk i , Bt 45 & B9
W RBERIRER A A ZR o I ot g 15 2= 4 ik Jog
AR5 A 2K 3 48 i Pt J& (human leukocyte antigen,
HLA)-DQ2 5f DQ8 S — BAKK £ 1, Bl )5 P&
(45 A K 8 P Ji 3B 52 41 B (antigen-presenting cell
APC) 5138 45 2k TR 52 M CD4™ T 41 i, 5 20e i1
I SRR 3G RO A2 8 40 A IK 09 43 Wb, 9 an T4 R
(interferon , IFN) -y, 1= Je A1 47 J2 o 11 40 D A 3%
(interleukin, IL)-15 (g ¥ 2 ZLEEYS MbRi&, 5
FRH BRI R B S AE MO ARSI A A
AR A /N BUPLBETE AR A, I3 o A0 L BE T AR OC
TEPRPE T AR AT AT

1 RS

L1 gk Al AZBHEHEH (gliadin) (IKHEGR |
AL (DMSO) | SN B ToK S BE A L
SEMRAALRHEE ; 58 4 ol A7) (CFA) (A58 4 i =04k
FI(IFA) | =S BE T £ [ Sigma 24 7] 5 1XPBS iy
T3 Gibeo 28 A 5 5B TR 2¢O R — i FME (FITC-
Dextran ) 4000 W F -1 Bl 4 T A= fLBL 4L RNA Fo
1517 Wi (RNAlater™ ) 1 T2 [E] ThermoFisher Scientific
NAl . ARSEEGFTH] CSTBL/6 /NI A 1 5t BE R K
Sy rbc A AR 8 2 3 ) S B A48 H A (48 B G
5 . TACUC-2009045)

1.2 XM E rsFl ek 7 m at A
AR 5 R 75 I 20 B T AR A0 T T o e RS A
T R B AR 1 ml [ AR T L AR S Ui
B R R N P R 5 v v VRO L DO E
ft PCR {¥-QuantStudio 7, & PCR {X #% W4 T 3%
ThermoFisher Scientific 2\ T ; 22 T GEEF bR T35 [EH
BEPA 7] s ZH AU {0 - T ZE 4R A W) 5 i 1 AT
W T M AR R4 96 FL IR (238 W] i Al i T
2 [ Corning 2\ A] .

1.3 ZFhk

1.3.1  ¥%f# gliadin  FREX 30 mg Y gliadin #5K , 15T
5 ml ] DMSO W, sEr IR HEIR A f5 , TUiOK IR EE h
HEFEIE (600 s,4 /4 s)  HAFHSE IR, SR
JIFAVA W 2 000 r/min 5.0 5 min, B ETE

1.3.2 FLEEVSBAUEBR 4 ] IxPBS %k
1 5 mg/ml (Y gliadin JFWMRE 2.5 %, LA 12 TAGLL
15 CFA IR, [ ] 1XPBS ¥ W0H 5 mg/ml 1y gli-
adin FWAVRE S A5, LA 1 1 By HLfl s TRA YR G, Jf 8
S s S PRI K 73 0 e LA, 15 2
PRSI

1.3.3  /NRFLEETE BB YR SC S (1) R
CS7TBL/6 /N EBEML 43 1 2 2H: E W H 53 BEE A
(CeD ) , R4 S Ho (2)1E55 1 KXt CeD /)N
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SRR 0 iz R R B 100 pl (1) gliadin 55 CFA ) 2L
W (7% 100 pg gliadin) , X 1F F 25 A /)N SRUIE 0 9 0 2
TS 100 pl (9 1xXPBS ¥, FfS, 7E55 8 RXJ
CeD ZH /)N B R0 K T 1325 100 wl 1 gliadin 55
IFA BYFLI (75 50 pg gliadin) , % 15 20 /N BRUIE HF
PN K K T T4 100l (9 1xPBS ¥, (3) 5
14 5K, 4/ BRI TR, B S 8% gliadin 3 )
(5 mg/ml) H] IxPBS A RE 2 48, P R AT At
25wl ZH W T /N B Y AR N, TR B TR 5 2R e T
25 wl 1) DMSO ¥ T CeD /N BLAY 5 — ] 2 IS,
24 b0 g A2 VS JEE R R /0N BRI i ik JRE B R L 43
Bro (4) N5 15 RIT IR, 2 4/ WA K 55 5 E
0.2 ml gliadin /) 0.1 mol/L [ & ¥ W& ( & gliadin
25 mg) , [Al BRI B A ELEHE S 14 d R4 IR
B LEEdE . (5)% 28 KITIh, Irfa /Nl AE 224 h,
TESH 29 K, 7 LA 0.2 ml (1) FITC-# R HF 4000 ( L)
50 mg/ml VAT PBS ¥ ,2 h J5 8 i i il
OGRS o THEH IS h Y FITC-H SRR, (6) Ab
FERTA /N Bl B i s/ MB R DR
H/NGKJE L T CeD 2 /N I ZE A FE T
B AT IR . (7)) Wt 38l B, G 43 i
TTSEI 90 E i PCR 528, O —Bof HI A S mT &
UFRY 4% Z2 R WS h a5 24~36 h 5, 17 A4
R IRAKG - 8 (HE) SR ZUE A
1.3.4 5 RNA $2HU5 SR 98t & PCR AR S
FHI TRIzol AR IBUN A 48 I 9 6L RNA B
Bus s+ 32U A 1 ml TRIzol H, SR 5 7E
HEWHEAL P AT R, A = A R G g AT H 32, 5
O JE BT, BEJS I A SRR S N B DCUE RNA
JaE G, FE R, 75% /9 B (DEPC K BLH) 1 ¥t
JE B, AT ULTE, Fl DEPC KK ULTE. f#F Pri-
meScript™ RT Master Mix #F 17 3% 6 5%, i Jj TB
Green Premix Ex Taq {77l FC & 20 wl SCHT 28 E &
(RT-qPCR) K & ,5 pl 2xTB Green Premix Ex Taq
(Tli RNaseH Plus),0.2 pl ROX Reference Dye 1 |
0.2 pl LIE549.0.2 wl FiiE514).2.5 pl kS5 i &
#h DNA(cDNA) F11.9 wl Jow ddH, 0, 22 FEEE PRIAH X
BRI =27 H A S P [ TFN-y IL-15 e
WA F o (TNF-o0) [ TG2 ] AHXF A KB (Actb ) 7Y
PR, SR POEE H PCR AISEE Y WL 1,

L4 it A BdE R SPSS 23.0 #4748
TH#r. R GraphPad Prism 8 #EATEIIELx 1. R
H Imagescope Ab B H ] - S 2% BAK BE | Beuss TR
i, THRPORER A xxs FOR AP G IES i HLw R 7

25T PER AL L BCR A Student’s ¢ #5508 4T 70 B, A
i /207 22 TR BB R TR AE ¢ KBt AT 70 B 5 AT
IR AT BB R AR S B B A7 0 B e P<
0.05 25+ HA G o

R1 EMNTOLER PCRACT Y
Tab. 1 Specific primers for RT-qPCR

H[H EmFHI(5'-3") R FF(5'-3")

Actb GGCTGTATTCCCCTCCATCG
IL-15 CATCCATCTCGTGCTACTTGTG
TGM2 GCTGGACCAACAGGACAATGT
IFN-y GCCACGGCACAGTCATTGA
TNF-a CCCACGTCGTAGCAAACCA

CCAGTTGGTAACAATGCCATGT
GCCTCTGTTTTAGGGAGACCT
CTCTAGGCTGAGACGGTACAG
TGCTGATGGCCTGATTGTCTT
CCGGACTCCGCAAAGTCTAA

2 7% R

2.1 SUEBAAR ZE BT fEH gliadin R
i Gy ) AN = W i )N A 1 M G Y i
JE[ (3.25£0.05) mm vs (2.30+0.05) mm,P<0.01], [A]
i, CeD ( gliadin ) 20 /)N B9 K& JEC b B 2 8 o4 (10,95 +
0.05) mm , B & KT 1E #2414 (0.54+0.08 ) mm Jz CeD
(DMSO) ZH 1% (0.53£0.21) mm , 22 7 ¥4 G it 5 L
(P<0.01) ,

2.2 RELBEEAA 6 B iE

2.2.1 gliadin 5|2 FLBEVS AH C 1 2 F8 b5 A2 £k
FLEEYS fy USRI AR R B S B s, Herp, 7
R AL X —J5 1, CeD 4By /NRZES i 14 KAy
gliadiniff § 2 J5, IR & T B 247 4 4 19 (95.61 =
1.40) % , A HLF IE# /N R AR BT ZE iR
RE R (111.64£8.80) %], 1K &~ & # 3 0] ©
(F 1),

130 -0 EHA
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Fig. 1 Weight change of mice
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KB 245 %3 (80.00+1.10) % (P<0.01) ;(2) pisim
BV CeD ZH/NER Y LT FITC-4 2R A 4000 v f
(1.45£0.26) pg/ml, B i K T 1EH 20119 (0.93 +
0.04) pg/ml( P<0.01) 5 (3) BB 5B ss R BE LA
(V/C) :CeD H/NR Y V/C 2R 2.77+0.61, 1E # 2/
BT V/C 2l 4.91£0.87,CeD ZH/NELA V/C L) b 32
FE% (P<0.01)
2.2.2  gliadin 7| H L BEYS /)N BRUAY S E A F ) 22 4k

CeD ZH (%) TNF-oo 1 TFN-y 3k i 3 5 T IE % 4
(P<0.01), MHXFIEHAMF ,IL-15 7£ CeD A+ 45
WA i RIR B 3 T+ E (P<0.01) , CeD 41 TG2
LN R i 5 FIE R 41(P<0.05) o W,
%2,

F2 FLEG/NRTZIBBHALRIERNT
mRNA MiXf£ikw  (n=15, x+s)

Tab. 2 Relative expression of inflammatory factor mRNA

in duodenum of CeD mice (n=15, &+s)

o3¢l TNF-a IFN—y IL-15 TG2
IE#4 1.010£0.038  1.088+0.133  1.000£0.009 1.000+0.011
CeD #H  3.180+0.601 2.097+0.402 1.862+0.209 1.107+0.120
1l 4.405 2.799 2.984 2.136
P <0.001 0.009 0.006 0.042

3 3 it

FLBETE 22k B S BB M S Bl , 2Bk
i 1% NHZ LW HATFLEETS s YR 1T 47
BD  WIREER T ARG S BT K, iR K S TR 4 ]
FE M FLBETS SRR SR BRSPS

2 R 1) AT 8 5 5 DR AP R 3 7 P e B B o HG
oK CFA ST A ¥ W 58 e L AR 2 78 Wik sh i v
Pk A B e vb B fie) iz (i U5 %, CFA (57 9)
TN TR A 790 A8 R KT S5 A BOFF ) 21
B PE PR DTSRI rp 5| AR BT I A 240 i A =
FoE (CMI) 1 G brafie™ He R o SR T, 7E G 15 30 4
T e A B G A AT N R B i A
CFA, X Eh¥) 4 45T CFA 2 S A0 T 555507 5L
W7, fi LA R A ZE DRI . TFA iy 85% 40 3
(A7 B8 ) A 15 % B9 FLAKSH) (CH S B2 SR IR IR ) 21,
SKARGE AT B AL KELI o TFA Bz CFA Py
SERLTROFF IR, PRI AT D A R 2 b ol 2 B
SR KRS 3L E BEIE ] T LU 5 3 ) Y
PSS S R

AHEFE T CSTBL/6 FLEETE LAY, 45 538 i
FRORE Y45 3 K o A 8 B B, A TS R
JLTE ICER A AR A P ] FLBE TS AR BRI Z /N

U 94 LB 248 V/C Il kAR R
38 B R4S 7 , B T A MR N . FLIBEYE 7E e S g i
[ B B [, 76 52 3] gliadin J00380fS 0 25 415 7 18 N
PR 45 40 B RS IO 22 JROE PRI, DT S 3850y 350 174) B 8
RO SR R A SR o, CDATT 4 4 i
5% gliadin AL A2 UE Th 40 B -1 43005 , B
IFN-y Fl TNF-o 352 N 25 S 3503 o o6 fie | 260 b
IH B ZE SR B e A I AR R L B DY A e Ak
m ., FLBES R AN T IFN-y IL-15  TG2 #47E
CeD 4I/NER A Zirh 3, A HF5E 45 R 5 Masaebi
A2V R I FLBETE R TR B0 45 BRI AT . TG2 VENEL
JREYE S 995 B A B4 2% 0, HEAE 0% I 7T {45 gliadin
AN , TS gliadin (688 A (23 APC &4F
VEFT 458 4 3 B2 0 ) b J O BER AR B L Rig 2
IRE S A, IR R R N A5 L BE S 1Y) 2 0 Ay
fiF 78 2 TFN-y IL-15 5 2 L BE V5 19 b 7 1k 48 i [
+, DA RCELBES AL Y 5 B X 5~ TG2 $4IE 52 /)N R
U738 o B A2 0T 2 J K o bt D e S 1 Py B 8 B D
55 IFN-y [} 4335 8 TNF-o 75 5L BE V5 1550 v i, 45 B
B LT, — e BRI .
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