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Abstract

Objective: To study IL-27 treatment on dextran sodium sulfate (DSS)-induced ulcerative colitis in
mice and the expression of IL-12 family members (IL-12, IL-23, IL-27 and IL-35). Methods: Balb/c
mice ulcerative colitis model was induced using DSS preparation. The mice were divided into control
group (NC), model group (UC), IL-27 high dose group (H), IL-27 low dose group (L). UC group to the
physiological saline, H and L groups respectively to the IL-271 pg/20g/day, IL-270.2 png/20g/day
subcutaneous injection treatment for 4 days, observe the general situation and collect serum and
colon tissue specimens. with ELISA method to detect the level of IL-12, IL-23, IL-27, IL-35int serum;
by RT-PCR method detecting the mRNA relative content of IL-27EBI3, IL-12P19, IL-23P35 in the
colon tissue in mice. Results: DAI, MPO level increased significantly (P < 0.05); H and L group
compared with UC group significantly decreased (P < 0.05); Body weight in mice, colon length,
weight and spleen weight significantly decreased (P < 0.05), compared with UC group, H and L
group increased (P < 0.05). ELISA results: IL-12, IL-23 levels increased in UC group (P < 0.05); H, L
group IL-12, IL-23 levels significantly decreased (P < 0.05); Compared with NC group, the expres-
sion of IL-27 in UC group slightly increased; H, L group significantly increased (P < 0.05); Com-
pared with NC group, the expression of IL-35 in the UC group significantly decreased, H, L group
significantly increased (P < 0.05). Rt-pcr detection: IL-27P28 and IL-27EBI3 mRNA relative content:
compared with UC group, H and L group significantly increased (P < 0.05); IL-12P35 and IL-23P19
mRNA relative content was significantly lower than UC group (P < 0.05). Conclusion: IL-27 of UC
has protective effect, its mechanism may be related to inhibition of IL-12, IL-23, promoting the ex-
pression of IL-27 and IL-35.
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1. 51§

Wt V4 7 % (ulcerative colitis, UC) & — 8 MEARRy M il SROGEE SN, AR V5. RO (E
NEBIGREE, WRAERK, SREKME. BT UC KRN EEE, HiGT e mm Lr—
KA. HATIAK CDA™T 40 Fh 5 PE R 7 S 1 e [l 5 UC IR A KRR R &V [2]. 1L-12
FHRR AR —RR BRI, B8 1L-12. 1L-23. 1L-27. 1L-35, HAEm CD4A™T #kegm
PR G A e b e B A E A . o IL-27 2 B (R RANPURXEAE MR 7, A 0508w 1L-27 X
Z R MR 3] KRBT K [4]. IRt B & RO [5]. REMEATIRIE6]5%5 B A — 2 1A
JTAER o IL-27 /275 5%F DSS #5519 UC /N P IL-12 SR 52 FI 20K A6 B2 i o WLARGE « AN 78 00E it
B RVEST IL-27 T DSS 5 F 1 UC /N RAEAY, PN B T AR R 1L-12 AL I, T
Fo—Fh BAT TR F100E 97 UC 1R 37 40 A DR 1 18 7 77 B2 B 0 4
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2. M5 7E
2.1. SEEEENH

TG BALB/C /N, MEMER-, 6~8 ke, KITE 18~229, JAT T ARA LW L.
2.2. FERRALF

IL-27 &y T EBioscience A #], DSS JiJT Pharmaeia 2 &) (50(X)MW, F0046). I1L-35. I1L-23. IL-27ELISA
WG F L AR IR AR, IL-12, INF-y 1T RO LA AEYH R AR . PCR K. ¥
BRI TAKARA 2vi]. (s BORICREE MG (Olympus A #]): Mo it (Nano Drop
Technologies. Inc A 7]); ABI7500PCR X (ABI A ]).

2.3. SETNISLA

ANERCIIRVERRSE L S, FRE, BENL 4 d)Eds, o ANIER (NC)4, BEALNUC)A, IL-27 &ifl&E
(H)4H, 1L-27 K= (L)4H.
2.4, INFR, UC $E8YFERL

e [Tk, 5T UCAH. HA. LA/ E B 3.5% DSS /KEH 7 K, NC 4/NH HKH
K 7 Ko WA, BRRENRFAENCS, BRWE/NRBO. G, MR, e, H
. M, st BUMRrds /N BARE . KREMHIRABS M e (F M5, 21 DAI YA ik, 1E
NFRIR IS S HR B (disease activity index, DAI) (114 1).

Table 1. Rat DAI scoring table
F* 1. KR DAIES%*

P E T (%) KR RAERGIL. PR M o
0 IEH TEH 0
1~5 1
6~10 St Fe i (+) 2
10~15 3
>15 Wil PAV AR I 5 4

e HEAKX: DAL= (KE T2 E + R £ + il 50/3.

25. B[ERIFFRE R

RS, UCH. HA. LASHTAFEEE/K 0.2 ml, 1L-27 /KIEW 1 png/20g/ KA1 0.2 pg/20g/kK
RS 4 K, MRERFRKE, WEEeh. MR, e, KE. [FiEs, Sirics. %5 KR
BRI, BT EDTA &, RIUMIE, T-20CIaff. HUM/G, SZRIHMEHCE AT 2 E WA o B 4 »
AP ER KPR )E, MEATIAEIAKRE, FRE, IR MRAEIHHL . Boh, BUH/N R, &
#HfE, THREATEL.

2.6. MR

HE Jetbdii i, YA, #A, B, HE §et, BA, TEREWEIrmiE.
MPO I 5E $2d B 15 05 10 BT o
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ELISA L/ R IE A 1IL-12, 1L-23, 1L-27, 1L-35 FIZRIEAKT, 2R 4 8 25307 a1t B 15 5 100 B
(e

SR - BEOEFEE SN (RT-PCR)IIE M L7 TRIzol 5 HUR RNA,  H43 B kAT 1 i =
S CONAGE 5% 7=4) cDNA FI-T PCR #7314 ™A% 4% PCR 9 #4371 &84T RT-PCR #1. : %
Kl R A 1L-27P28, IL-27EBI3, IL-12P35, 1L-23P19 LA GAPDH AN S, Frikitmisi¥in 2.

Table 2. Primer design

= 2. 314kt
IL-27P28 I 5-AGGAAGAGGAAGAGGAGGAAGA-3'
T 5-ACACTT -GGGATGACACCTGATT-3'
IL-27EBI3 I 5-C AGATTATGGGAAACCAAGTGA-3'
T 5-CACCCTCAAGTA GACGACATCA-3'
IL-12P35 I 5-ATGACC -CTGTGCCTTGGTAG-3'
T 5-TGCTGATGGTTGTGATTCTGA -3'
IL-23P19 L 5-GGACTTTGTGCTGTTC -TTGTTTT-3'
T 5-TCTGGGGTTTGTTTCTTTTCTC-3'
GAPDH I 5-AGGCCGGTGCTGAGTATGTC-3'

T 5-TGCCTGCTTCA CCACCTTCT-3’

2.7. BUEGT O

g5 BB SPSS19.0 AT S 0. HEVRILA X +s Fon, EEERSEHBE R EZ 08, LLP<
0.05 ABF&RilI#EF
3. &R
3.1 BENMBR—BRR

UC 4. H 4. L 40 DGOSR I SLHE. st D, REE NESERI, GRS 4 R
Fas, ANREBFE, ALER . LTI MmaERM; 5 5 RIFa B OUE MRS . KE R 5256 B M
PR, HA/NRAEERA RN, MRS . LA AR, 5 NC 4 b, UC /N AkE,
dpEE. EdhKE. WEEEHERK, EFFRIFFEN(P <0.05); 5 UC Ak, HHM L Hik
H, SpEE. SgpKE. MITEESEN, BEEEMEZERP <0.05) (W 3).

Table 3. Comparison of General Conditions of Mice (X +s)

=3 MR—RRARIELE (X +5s)

S n R E(9) S fpKE(cm) HREE(9) PRt EE(g)
NC 4 8 20.59 + 0.44 10.29 + 0.46 0.29 +0.04 0.141 0.021
uc 4 8 17.49 +1.54° 5.84 +0.79% 0.20 +0.03 0.052 +0.013°

H 4l 8 19.43 +1.06® 8.20 £1.12%* 0.28 +0.05® 0.078 +0.023*

L4l 8 18.63 + 1.50% 6.76 +0.92% 0.24 +0.04%® 0.061 + 0.014%®

5 NC 4L, P <0.05; 5 UC AL, °P<0.05.
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3.2. GRFARRIEFNE

1) DAl ##43: 5 NC(0)4H Huist, UC 4 H 4. L 4B B8, 2 54 St & (P < 0.05); 5 UC (3.625
+0.076)2HAHEL, H (1.917 £0.105)41. L (2.542 +0.061)4H 34717 (P < 0.05).

2) MPO K& /KF: 5 NC (6.17 + 0.48)4H Lk 45, UC 2H(8.204 + 0.79), H (6.206 + 0.92)41 A1 L (6.421 + 1.08)
ARAER N, ERALHHE (P <0.05). 5 UCHEE, HAS LAREHERK, EZRAHIT¥E
(P <0.05).

3) HE Hett B iis T LS. A Tl W NC /N RTS8 5, IR b R e s, &8s, RS
EWTT L, SRR, MRS ERE: UC A5 NC AMEt, WNRIBEE bR E, > BRI
HEMHAERL, KERIEMIRE, FTERLAFEZMEETZ: H O RGE E R IR, E
BUC IS KA, AU & RRAEA A L H LSRR UC AR A b % (Ao & 1) .

Figure 1. HE staining pathological changes observed
B 1. HE £EFEXNTHRI(A BAEEHE; BEAN UCH; CEASH; DERNKE)

3.3. ELISA #50/NRINSE IL-12, 1L-23, IL-27, IL-35 %

ANBRIME T IL-12 F1IL-23 k. 5 NC A Lb#R, UC A Bm, ZRA S5 = X (P <0.05),
5 UC A4, H M L ABRIEI, ZRASi#E (P < 0.05); 1L-27 f&ik: 5 NC ALK, UC
41, R, ZRESIH¥E (P <0.05), 5 UCHEE, HAMLAPEME, ZRA50%E
(P<0.05); IL-35 J3RiA: 5 NC ALk, UC A B IFIK, ZRE ST %E (P <0.05), 5 UC AL,
HZM LA B, Z5E5005%E (P <0.05) (# 4).
3.4. RT-PCR #/NREERALALR 1L-27P28, 1L-27EBI3, IL-12P35, 1L-23P19 A mRNA Ex&

BHFRIE

INREE AL SR 1IL-27P28 F1 IL-27EBI3 ff] mRNA #HXt & &: 5 UC 4ltb%:, H 41, L 418 B,
ZRBEGIERE (P <0.05); 1L-12P35 5 IL-23P19 (1) mRNA Mxf & &5 UC AL, H 4, L 4 ERK
K, ZRASFE (P <0.05) (W1 5).
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Table 4. Comparison of serum IL-12, IL-23, IL-27, and IL-35 in each group of mice (X £s)
4. BEPNRINGE IL-12, 1L-23, 1L-27 F0 1L-35 EEER (X +5)

P A N IL-12 (pg/ml) IL-23 (ng/L) IL-27 (ng/L) IL-35 (ng/L)
NC 4 8 14.94 +9.40 7.52 £2.59 1.88+0.35 2.19+0.15
uc 4 8 133.70 + 64.76° 11.95 + 1,55 13.80 +1.92° 1.42 +0.73

H 4l 8 3141+1575%® 8.07 £ 2.28% 31.27 £0.27% 1.75 £0.27*

L4l 8 35.03 + 23.75%® 6.05+2.10% 22.02 +1.22% 1.63 +0.39%

i 5 NC 4L, 3P <0.05; 5 UC AL, P <0.05.

Table 5. Comparison of mRNA relative contents of IL-27P28, IL-27EBI3, IL-12P35, and IL-23P19 in mouse colon tissue

(X+£s)

5. NREERFEL T 1L-27P28, IL-27EBI3, 1L-12P35, 1L-23P19 B mRNA HExI & 8L (X +s)
ik N IL-27P28 IL-27EBI3 IL-12P35 IL-23P19
Uc 4 8 0.48+0.15 0.56 +0.19 0.64+0.19 0.81 +£0.74
H4A 8 0.61+0.13° 0.63+0.19° 0.41 +0.79% 0.49 +0.19%
L4l 8 0.56 +0.22° 0.62+0.19° 0.52 +0.22° 0.65 +0.11°

#: 5 UucC HAELL, P <0.05.

4. g

UC 52— B RAE, TRIEPEI SE o U AR AL 3R B 75 1 49 A W3, HHAT mT g 3 350 28]
UC RIFHLFIEATESE, BTSN Thl Fl Th2 400 WE R AT 7E UC IR AR B ik 3= SEH[9]. A i
IR GHE R A = A B 20 i R 1]~ 5L AE UC AR AR R v ke 3 2 1) FH [10]

DSS /551 UC A2 HATAF 7 UC SR BI & iz —. i i o 5 3, EEMELr, 3
s AR 2 45 s 3 AR A 775 N2 UC HRfpi o ASiied i i A DSS &, H kA 3.5% DSS3 K,
BOH U BRI E Rk BN, 3 4 R/NRHIUIETS . fESE. BOMR, &K UC BN RAAE, 45
e, MNEE SRR, S KSR, B REMIFDR BT RIRWEE: UC 4R HE
A KR K ik, a2 A0BERE . BtE G R ER ) A N EE: UC dH /N BR 45 R H 3K
FIRBE, eI, &S IRERRELAE, B KR T 2 K& R MRRE, (R Rk, R R A
AZJE s BeAh, UC /MR DAL Y BB E, MPO #E I B8 &4, XE SR AR 7 DSS i S 1
UC /NERBE — 35, it /N B UC BEAY 2 i 1)

IL-27 (InterleukinL-27)72 IL-12 XA 22—, IL-12 KRR T IL-27 Z 4b, i AL 45 1L-12.1L-23.1L-35.
IL-12 & —Fpfe & AU IR 7, 7545 S W46 CDA+T 40 Thl S uIf(eidt Thl 7242 IFNy s e BE/EH .
TR NTE L FEIR[11] SOREERIR (1217, 1L-12 (ERIE A BT & IL-23 1B —Fh e s vl 5 4 i R -
HEZW L R AR SE A i S %, R A8 1L-23 782 KRR ALAE P g B I 78 v 4 =24
18] fEP B [14]9, HIAWL &R A AT IL-35 1S5 S 108 R I RIE, 1iF
S IL-35 JE /N BT RIR AR BB RS, X R 1L-35 & — Pl 2R i AR 1 [15] . AR 78
7N, UC 5 NC A, IL-1241L-23 [RIA/K P35 B, 17 1L-35 I IA/KFA BT s 1IL-27 Y697 )5, 1L-12,
IL-23 [FRIEIAEPAE, 17 IL-35 MRIATFR, Frek IL-27 X UC I3/ HI AT RE & @t fem 1L-12 S5
R B R TE S B -

S, ARFFREI 1L-27 JR ST IRSL R A i 2 /N B, K 1L-27 RERSIE IS AT IL-12 S0 R

o

N
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KR E RIS g K RAE R N . R, 1L-27 X/ UC BB /E R ml e alad B3 IL-27, IL-35, i
IL-12, IL-23 s8R XN UC VRT3 T 3 ik .
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