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[ Abstract | Objective To investigate the expression levels of interleukin 25 (IL-25) and its related

factors in the serum and liver of patients with non-alcoholic fatty liver disease ( NAFLD) and explore the
significance. Methods Between September 2017 and February 2019, NAFLD patients (n=50) who met the
criteria of the disease and control patients (n =20) who undergoing partial hepatectomy due to hepatic
hemangioma or hepatic cyst in the First Affiliated Hospital of Nanchang University were enrolled in this study.
Serum levels of IL-25 and other cytokines were detected by ELISA. Then 6 patients in control group and 12
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patients in NAFLD group were chosen to analyze hepatic mRNA expression levels of 1L-25 and other cytokines
by real-time fluorescent quantitative PCR, and protein levels of 1L-25, CD68 ( macrophage marker) , CD206
(M2 macrophage marker ) and glutaminase transaminase 2 ( TGM2 ) by immunohistochemistry or
immunofluorescence assay. Results (1) Compared with the patients in control group, those of the NAFLD
eroup had significantly reduced serum levels of IL-25 (P =0.003), IL-13 (P =0.007) and IL-4 (P =
0.001). @ The mRNA levels of IL-13 (P=0.007) and IL-4 (P=0.003) in the liver of NAFLD patients
were also obviously lower while that of CD68 ( P<0.001) was higher than those in the control group. @) The
NAFLD patients had more Kiipffer cells ( P<0.001) , fewer M2 macrophages (P<0.001) and lower level of
IL.-25 (P<0.001) in the liver than the patietns of the control group. With the aggravation of hepatic steatosis,
the number of Kiipffer cells was increased gradually (P<0.001), while that of M2 macrophages (P<0.001)
and the level of TL-25 (P<0.001) was decreased gradually. Conclusion The serum levels and liver
contents of IL-25, Th2 type cytokine and intrahepatic M2 type macrophages are significantly reduced in the
NAFLD patients, and these indicators are negatively correlated with the severity of liver steatosis.

[ Key words | interleukin 25; non-alcoholic fatty liver disease; M2 macrophages; Th2 immune
response
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FENG R _E HE Bk NAFLD 2 W b, 4 HE Bk b o
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TR AORAT , Bl G 7 B FE 7 T - 80 CAIGIR VKA . 78
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1.3 7%
1.3.1  FZEH IL-25 ., 1L-13  IL-10, IL-5 . IL-4
ELISA i 7| & Wy T Elabscience 2 #@]; IL-25, CD68
TGM2 , CD206 it 4 ik 7 & W T & [§ Abcam 2\ F];
Polymer XYL il 15 & 08 T b 5 b A2 A A WD Ho R
o] s HE Qe ta il & T AUt Rk S RHE A R A A
WA R IE R 1L 2 13 (B 1) K26 (CY3) FRid Fht
e 1gG B TR =AY TRARA A,
1.3.2  Jfil¥F 1L-25 IL-13 1L-10 IL-5 IL-4 7K 746 i)

K ELISA JEKG, /™48 4% U ] 5 #AE 17, JF

FHEEHRXAE 450 nm P I AL OGS FEH D (450) .
1.3.3 R 2Rk A A A0 I ] o 1 I EH 2R
VI, 47 HE @ M5 Kleiner 5 G0 8038 A #H 47 T
JERE AR PRy 952 o AR e i i e JEF 200 6 v ) L R
FE(<5%711 0 43 ,5% ~33%11 1 43 ,34% ~66%1t 2 47,
>66%1t 3 1) RV IR RG Wi A2 vy B2 R . AR R P
534 NAFLD 73 52 BERE W A% (0~ 1 43 ) 1 v 3 B i 7
B(2~351)
1.3.4 Ay 1 Ab Bl i 5 G A I Y TL-25 . CD68,
CD206 1 & & Bt W B % & ( glutaminase
transaminase , TGM) 2 & [ /K - % A Ak A A i
[e] 7 F4) HF2H 6 /K AL, Sl AT B TR R (pH = 6. 0) 5
JERSNPLR B ,0. 3%H,0, F1 80% 1A W FH Kt A
TR SE A g 3t P AR S PR B AL, — B0, — i, DAB
WA IRARE Y, DL PBS AU — B B X AR i 2ok
CD68 A - A", e FH Tmage J HPEDTAL JF Py A
541 (CD68 FHAE: 4 i) %

Ha WGy (CD206 , TCGM2) : ¢ b ik 2 BRS¢ il — 4t
J& RIS —EH YA, FFHE TP, =90, Polymer ALY
) e g Rk UER . ASBIFSRE R CD206
Je TGM2 0 M2 FUEL A AR ™ SR Tmage J 4K

A P M2 D 5 41 i ( CD206/ TGM2 X% BH
AN ) ik

BBEDEE B A I [ A 2 2 e K Ak, 38 0
0. 01 mol/L Mt ER G2 th i I B BT I 08 &2« 3647 1L v 3¢
1, in—4t. WAL= (FITC) — 3t M A2 Je k%, 5t
WA UGS, I REEIMR . R Tmage J 3 AF DAl
IL-25 BHME X 8,
1.3.5  SZHFSE965E f PCR K F PN IL-25 IL-13 IL-
10.IL-5 IL-4 .CD68 .CD206 . TGM2 4l s [l F mRNA %
ik dEiE TRIzol FEFEIUFHZ L RNA  Jf-iE 1T RNA
FE BRI, $2 BB 3 sf e 5O B idn & B 5
Wi $2 B mRNA 3% %5 5% 50 ¢cDNA, ¥ 1L-25 ., IL-13
IL-10 IL-5 .IL-4 , CD68 ,CD206 FI TGM2 #47 PCR -
Bl R 2788 g e A AT AT, A BRI A
mRNA JFHX}FEikH . PCR 45144 50 °C 2 min,95 °C
iS4 10 min; 95 °C A5 #: 30 s, 60 °C 3Bk 30 s, 3t
40 MEA . TH G RN S B-actin TS5 A HLH
RIXEIERAEYRHEA R AR S 5IWFs k1
Fiim o

x1 EEASMFTI
2| 13

1E [ :5"-TGCTGGAGGACTTTAAGGGT-3’
IL-10 208

P/ bp

L4 TE [ :5’-TCTCACCTCCCAACTGCTTC-3' 183
J2 ] :5"-GTGTTCTTGGAGGCAGCAAA-3’

L5 1E [ :5"-GAGACCTTGGCACTGCTTTC-3’ 238
Jz ] :5-TCCGTCTTTCTTCTCCACACT-3’

113 1E [ :5"-ATGGTATGGAGCATCAACCT-3' 106
Sz 18] :5'-TCAGCATCCTCTGGGTCTT-3’

1Las 1E[f] :5'-TTGGCAATGGTCATGGGAAC-3' 70
JZ Ii] :5'-CCATCTTCACTGGCCCTACA-3’

11 :5'-ATGGCGGTGGAGTACAATG-3'
Cb6s 256
11 : 5’ -TGATGAGAGGCAGCAAGATG-3’

1E 1] :5"-GCCGAGAAGGAGGAGACAGG-3'
TCM2 105
1A :5'-AGCGGTGTTGTTGGTGATGTG-3’

1E A :5'-GCTACTGAACCCCCACAAC-3'
CD206 159
JZ 17 :5'-GGAAACCAGAGAGGAACCC-3’

1E19 :5'-AGCGAGCATCCCCCAAAGTT-3’

B-actin 286
1] :5"-GGGCACGAAGGCTCATCATT-3’

L4 it o

SR SPSS 23. 0 Geit . FFa e i i
BORHA w45 3R, A E] LLACR ] Student” s ¢ #5560, 2
)RR R 2R Ty 22 0007, O 22 5F ISR F K6, B
J5 & /N 8 2 1 22 5 15 (least-significant difference,
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LSD %) 364 PP L Jy 2 770 R ) Weleh 156
B Dunnett” T3 P 4EFT W o, A 45 TE 4540
HOVER ORI BRI . §PEVERHALI B BR T X R
Yoo PHARERIA Prism Graphpad 6.0 F 52, P<
0.05 KA SE 1 B

2 R

2.1 BH A

F 2017 4F 9 H % 2019 4 2 H#L9 A TG E K2
S — W E BB AT & NAFLD 12 Wids i i) £ 25 DG IR 4
B, H NAFLD (855 50 ], £45 55 ¥ 28 ], 2ok
22 ), AE S (47 +13) & X RRAL9h A 20 fi, 5B M
VL, 2o 9 ], AR 1% (48+13) % A - 4F 0% (1=
-0.24,P=0.786) JPER LA (X>= 0.01,P=0.939)
ERIGIFHE L.
2.2 WmaE g IL-25 K-F

EXTRELAA b, NAFLD 2l S5 138 IL-25(P=0.003) |
IL-13(P=0.007) % IL-4( P=0. 001 ) 7K F-HH 8 5% ; IL-10
JAL-5 IfE KPR AR, {3 22 S oge it e L (R 2) .
2.3 NAFLD # % o xf B 20 & & IF 20 4% 11L-25 mRNA

*-F

EjXT R (n=6) fH L ,NAFLD 4 (n=12) JIFZH 4!
IL-13 1 IL-4 mRNA % ik B B &% (P = 0. 007,
0.003) ,7fij CD68 mRNA ik B i 3 & ( P<0. 001) ; Jif

44 1L-25 IL-5 1L-10 FI TGM2 fi) mRNA 223k o 8
MR, A ZEF TG EE L (E 1),
2.4 WMABEITBARZTSBMAL IL-25 Rk
REmMPKE M2 A B i3

AR Bt I NEANBHUA T35 53 JF D0 B 19 JHT- 1t 7798 B
JH-28 i (8 5 LE 5 L2 S % R 6 431, AR 40 A
AR A Gofs NAFLD 41 12 5] 8 35 43 o 8 B g i A%
6 BRI E BRI AR 6 151, 4% 5 i I A 2 A o B2 R i
TR ZERE ST E L (1.50£0.55) vs
(2.67+0.52)4%,95%CI:0.93~2.07 vs 2. 12~3.21,
P=0.004]; FFAHL e A AL A s (& 2) 23 4]
JHF PR 75 £ L ML 7Y 0 20 i A 2 S B i e
(F=302.57.802.47,P<0.001) , NAFLD 4 & # JiF 4
Al 75 20 B RS 4 B S e T B, M2 R [ 2
B A 4 He (CD206/TGM2 R4 BH 4 41 it ) % T % Bl
A 5 R B RN A2 NAFLD f35 A0 L, v 5 B2 IR D 42
NAFLD B35 NG & g0 g | o el [ (3. 51«
0.21)% vs(6.87+0.84)% vs(10.92+1.03)%,95%
Cl:3.30% ~3.73% .6.00% ~7.75% 9. 84% ~12. 00%,
P<0.001 ], M2 # 5 W 4 il £l A 4 L AR (8. 69+
0.23) % vs(5.78+0.31) % vs(2.75+0.22) % ,95%CI ;
8.44%~8.93% 5. 46% ~6.11% 2. 52% ~2.97% , P<
0.001],

®2 WMAREME IL-25 RIEXAMEEFKFE (pg/mL,xxs)

20531 n IL-25 IL-13 IL-10 IL-5 1L-4
pagiti:| 20 26.51+5. 84 16. 84+3.03 8.39+2.26 15.75+6. 44 45.43+11.15
NAFLD 4 50 22.82+3.91 13.88+4. 34 7.59+1. 49 14.18+4.39 35.96+9. 48
(i -3.07 -2.79 -1.74 -1.17 -3.59
P A 0.003 0. 007 0. 086 0.246 0. 001
| Bopika | BopiiEi|
1.5 CINAFLD 41 4 CINAFLD £
I i 2
=04 X
=3 & 5]
=z z
Z 0.57 I z
z Z 1 ﬁ
£ £
0- 0

IL-25 IL-13  IL-10  IL-5 -4 A

CD68 CD206 TGM2 B

a: P<0.01, 5 s pa 4 b4k

1 AABEFAAS IL-25 Th2 BREHEXERETF(A) EEHEMAREY (B) mRNA Rix
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X B4l

CD68(x10) HE %4{(x10)

TGM2/CD206(x20)

R

Boern Y,

NAFLD 41 TR NRIAE NAFLD 41

h o

CD68 2 E % #m i & @ 47324 , TGM2 Fo CD206 52 M2 E " 20 i b9 £ B ATITH 4 & 3T Sk F At 3 & K 3%,
B2 SERAUNBZIEBEFREARFZRS

B REVENATHT i (8] 3) 23 4] IL-25 F /K
W ZERA G #E L (F=170.85,P<0.001) , 5%f
HEZHAH L, NAFLD SB35 N IL-25 235 KRR 55
BRI AE NAFLD 25 A0 b, o 8 B2 IS 5 48 NAFLD i
HIL-25 A KD A [ (3. 2420.41) % vs
(1.82£0.12)% vs(0.49+0.09)%,95%CI:2. 81% ~
3.67% .1.69% ~1.94% 0.40% ~0. 59% ,P<0.001 ] ,

3 itig

NAFLD 7 #7 J8 A 4 {508 P JHF s 14 32 200 T 2
— FERETEPY 7 KGR E K. NAFLD RN R A A

TS, HAERE I AR AL O A g
PR R 45 1 R s B O A At v i
AR . NAFLD %o L] BB B 259 JF
S YHTIRETE AR . HATHEAG AR5 NAFLD 8
RNEIT Z 4B M B 25 97 Elafibranor , Aramchol |, B2 I
JIELR AL 6 IR SG , AR A S 22 A AT A T it —
HAESE

IL-17 G 6 R, A4 IL-17A | 1L-17B |
IL-17C  IL-17D  IL-17E 1 IL-17F, A IL-17E 0 FR
IL-25, Ho o3 1 45 ¥ 70 A4 W) 2 T RE WY S A [) °F K v
F18) JHE A 8 57 o TL-25 75 ] 15 980 AR A= K p o — o
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BPENRIAE NAFLD 2

HHE R DA NAFLD 44

41 ¢, 4 11-25 Ak K 8
B3 st A S AR R IL-25 2 E K (x200)

VEFRUT, 34T B 75 3h W S2 8 % B IL-25 HA 2R i
NAFLD /NEUIT B 528 7 FE Y o A BF 5 s s g Ak
£r(HFD) 5 F %9 NAFLD /N EUIF P 1L-25 23k 020 b
PEPELS T 1L-25 AL SR N TL-13 363k, 0GB
SR TA5 AL 5 S 3 ORI T 6 (STAT6) , 1554
b M2a 71 20, A2 S T 40 e B I3 3 L 490 40 T4
IR B & i, T B3 NAFLD ™™ | TL-25 3 A] 33 i i
DN TN 43 42 R TR B e, B v R PN T A 0
HOF 9 AR N TL-17A 7K IS ST HAR RAER, At
/NI B s st BR BE AR £ TR S A R
NAFLD 3 %:4E NAFLD 3 AT 5 (51) I35 P 1L-25
LR BRI K AR IL-25 5B
WFEg5E 2, HLEEAR B . ASHFFE AU N T REAS &,
1715 LI e B I 375 0 F 4 280 A oh g T TL-25 1Y
mRNA J 8 (1K, 485 T N 1L-25 7K F-F1 NAFLD
JPRE A T AR R 5 2R o L3 PP LS 1) 45 %) B AL
FA L, NAFLD £ 2% (35 TL-25 7R A%, 76240 b
RNZLWILE 1L-25 mRNA Fik 2% 5, {H NAFLD 3% T

ZH 2 IL-25 mRNA k2 52 T B3, H R A Ik
RN A2 (R, o/ A B R . 255 FRATTBR A Sh Y iF
SR, HAEm IR R E/NEA L, S AR ERFR /N R
JFLH S IL-25 Feakidisb o ARSI 58 AR AL URE A
b BVTFIE N AS BB AS S Bl ) S 50 AH L B 25 SR
BRI, AR AR U I AR 55 R B S o i 25 1, 3RATT
RIL, TCAE AR /N ERAR Y, AR P TL-25 7K SF- R
RRNiAE - E R R A G, 456 s L i h R Y
IL-25 #if] NAFLD fy#L] , ARk IL-25 A Ay B & Bl
AiRYY NAFLD JEIS G AR g B 259 . T AR 1)
FEAR AR D g s G5 T i — 2 RAEA 5 5l
AR Z PO AR SIIESE

B A0 M AE I e v R ¥R AR, By
SHPEAP I RD M1 B K M2 RS g, M1 Y g
YAfE T F5 CD80,CD86  IL-1R . Toll B£32 {4 (TLR)2,
TLR4 Finfs Al — 4 LA G HF(INOS) , H IL-12 T3 &R -y
(IFN-y) Ffig Z ¥% (LPS) i 3% 1k, 25 Thl J& Th17
TRUGRE N, DT 2 42385 B 400 s 25 I 0 9% E S5 30
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IO 5 M2 T80 [ 1 240 i 3 32 % T AR A5 4 9 ARGINASE-1
CD260 Fi1 TGM2, F ¢y 1L-4 F1 IL-13 35 315 4k, e iF
Th2 G S I3, S0 40 4 B 7 (40 TL-10 1L-4 \11-13
IL-5 55) , R B 1 27 A= HUs gy il RAE .S 548
HIH A g L M1 R 0 TR A
S8 RE PR TR T 200 6L 9 080 0 1 56 R 200 L S . M2 5
5 W% 240 i 3 3 R i TL-10 fig F M1 RS MR g 08 T, A
2% NAFLD" | (RAMIFIE & B0, M2 0 [ s 240 i 0%
AL RE R4 B JR o 4 e 5k DR 1 2083k, 30 ki g B A5 I
il 1 ek I 40 6L PN T i 2 1 6 B, R IR R I A
PEY S ZHAO 27 BRI P T 40 AT [ M2 R
B AN AR A FF 02 2E M2 7R 0 41 e 15 £k, DA T 2% i
T HFD MEFRA/NERIES AR ZREL . M2 B
W5 2 S 8 432 Th2 7Y 241 Jfa PR -4 25 g 10 sl B3, B ke Ui
BN TR , 3 5 5 05 200 6L 114 B o BRI, oS5t Sk AR P
AE 1, IR IR IR B 4l 2 b i g B AR 2R, DA el 3
NAFLD ' FATH3h 4 52 56t & B B /DN U I
M2 %I g 20 i 2 NAFLD /)N BRI 4, B A 20 il
NAFLD i As" , af UL M2 % 5 W 40 g % NAFLD
HIMHIVE R H 3R B 5 35 78 3 Wy sl 4 i S 56 &
B, AT AR AL LR AR T NAFLD (R 5 R
M2 1 40 ffg K F- A8 4k, % B NAFLD £ 3% iF i M2
Y AN i A B, ELRE RS i A8 F2 R &, i
M2 Y 5 W0 il K7 T R SR A B X5 Bk S A A
MWL RAARF o BARARWIGE TCIEFE NG IR FE Hp it —
A M2 T [ g 20 i 0 ] NAFLD Jiig i 728 ) 478 ]
HLi (B84 3 K 40 M BF 2 R 4R G M2 7R S I 240
M4 NAFLD s 722 (A AR S AL, 480 A > vl Becks
M2 T A B A 5 R TR T T R R B A 6T, A
18T NAFLD g 5748 o

Th2 R4 W AE 2F A U AL L s 2
REBEFEEANE . Th B R 240 R (45 114,
IL-5 1L-9 IL-13 \IL-25 IL-33 45, %500 40 M 60 15 e R 1
AL B AN g B b 40 A T BN 2 4 2 Y
SRR EL AR M2 B w20 g5, TL-25 HA )
W Th2 7428 F W FIAE E Th2 40 ffg PR 738 i i T RE .
SR R R AN TL-25 T AR ik 215 S
NAFLD /NRJE , 2 56 Kk ELURE 41 i (TLC2) £ v
s, ZNEUHE TL-13 3k FJE, M2 7Y 5 10 240 fifd A A 34
TnoH-PEREE /N IR R 5 A 56 8 Cidea , Cidec ik
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