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[Abstract] Objective

course of adriamycin nephropathy mice model(minimal change nephrosis, MCN). Methods

To investigate the immunity dysfunction effect of interleukin-18 (11.-18) in the disease

Adriamycin(ADR) was

given to Kunming mouse by once tail vein injection for inducing the minimal change nephropathy(MCN) model. The

model group,normal saline control group and 1L.-18 antibody neutralization experimental group (mAb group) were set

up. The 24 h urine protein quantitation(24 hUPQ) at 1,2 4,6 weeks was detected in the three groups. Serum was

prepared by adopting the heart blood collection, and serum total protein (TP),albumin(ALB), blood urea nitrogen

(BUN) , creatinine(Cr) , triglyceride(TG) and the total cholesterol(Tch) levels were detected in the model group and

control group. The unilateral kidney was taken for conducting the pathological examination. At the same time the

splenic lymphocyte suspension and the renal tissue homogenate were prepared for detecting the 1L.-18,INF-y, TNF-«

and IL-4 levels. Results

24 h UPQ in the model group was higher than that in the control group from 2 weeks, the

difference had statistical significance( P<C0. 01) ;the serum TP, ALB,BUN,Cr.Tch, TG and the pathological exami-

nation results showed that the model mice appeared the symptoms similar to nephropathy syndrome such as hypopro-

teinemia, hyperlipemia. The 11.-18,,INF-y and TNF-q levels in serum,renal tissue homogenate supernatant and splenic

lymphocyte culture supernatant in the model group were higher than those in the control group, while the 11.-4 level

was lower than that in the control group, the differences between the two groups had statistical significance ( P<

0.01). The 24 h UPQ.IL-18,IFN-y and TNF-« levels in the mAb group were lower than those in the model group,

the differences had statistical significance (P<C0. 01). Conclusion

The secretion of Thl type cytokines during the

mice disease course is enhanced and Th2 type cytokines are inhibited, moreover I1.-18mAb play the role for partially

neutralizing endogenous 11.-18, which indicating that 1I.-18 might be an important immunity dysfunction factor in the

mice MCN course.
[Key words] minimal change nephrosis; adriamycin;
i 0 S i SN T 20 B 98 i % Y T B M N SR e A
fECNS) K AG R E AR HED . 22 Fh o 75 3% M 4y L A £ R
ﬁiﬁ‘ﬁfﬂiﬂt‘?}?ﬁéﬂiﬂﬁl? A B E N R, R R
IARKEEARMEERZ, MUAEAS TN ENMI®ET
it B 200 MM AR (Thl/Th2) 5 J B7 2% 30 e NS i 9 3 22 i
HE L H A 318 (L-18) & —Fh B M F g2 8 7 H 7,
XS 5 5 KA BURR 571 S 5 8T L5 WL AR Sl S 92 12 91 B ATL 1)

EE RN E B L0 W W J2 Bl R G~ U i A

interleukin-18

KA R YA 7E B B et 0 R B rh B &
B S, AW LT EE 2 (ADR) % 5 5 0 /D Bl o 52 06 B
FEILST S 2R A /NG A R (MCND /N B TL-18 7K S 1 A5 4k L L
PR HAE NS K o B9 A 924 38 X, A B NS B3R 97 #2465

19 8 43 <7 FUHT 00 8 55 7 10

1 #R5H%

L1 seseahyy MEPERRWIRNDE 36 KRBT 18~20 g, 4F



+ 626 - BREFHSER205F3AF12EE5H

Lab Med Clin,March 2015, Vol. 12,No. 5

W% 3~4 JF . BEHLA MBAIAL 16 H L X HR4] 20 H,

1.2 ik

1.2.1 B 2 B A /N BR (/NI 28 B B S Bk L A
P Z WL 7. 5 mg/kg 177 & F & # Ik P9 0 45 4 780 41 /)
S T R A kT O S A U R K . LB/ B AR R I
6 L EIAS I 24 h FRE (24 hUPQ) . # H 4h A= 4k 35 4
Ft At #EY) A A

1.2.2 i8R\ EEME LN PR B kEE,
B U HESE 1.2.4.6 J& 24 h R sh4& W 453 24 hUPQ.
DIBE BE oK A R Ll vk HEAT PR EE e M, MR BERL /N B B 5 3
JAEH B AR+ ~++ ) S BAH R (—) . LG
PR b skl g 28 1.2.4.6 E /MRl 24 hUPQ,

1.2.3 RN RGP Re A AL AR iR I SCER A 42 KL LK
SO B SR I vk AR BRI 9 5 . R CK-7 B £ sh g 4 | 3h 4 1k 1Y
(£ [H Beckman 23 &) 43 A M /1N BRI 3 8 25 B (TP L3 & A
(ALB) JLEF(Cr) bR 25 & (BUN) & 3 iH [ 2 (Teh) | = B H il
(TG K.

1.2.4 BHASKE &  SIH 42 K /RO IESR I 3K
MYE 5 1 10 % K440 0.3 mL/100g 1A 5 4 I8 16 13 5 R 7
HAZBEMEE, RTHE, TEFED 1 e b9\ U1 0, 5
BAA B U L A3 T I 2 % B A I L 2 Rk I U A L B
HZ) 100 mg, fil 0. 5 mL B R 48 2% vh ¥ (PBS) UK % T HiIl/E 4
WL L4 6 em,3 000 r/min, B0 5 min, B 0. 3 mL _EiE
W EF—20 CHRAEEK

1.2.5 JRANMEAIRINGESR WAL/ BRI SR 25 42 K, 0 E
B L AL FE . G B B AR, TR B 37 97 A 1 mm® A/ B,
0. 25 % i SR BT AL ) 45 A MM B . 2R LW KBk 41
A0, AR B 40 i 15 35 i [RPMI-1640, 4 100 mL & 50 U 5 %&
50 pg % % .25 mmol 4-¥ Z F IR W Z 1% FR (HEPES) .
10 mL /N4 Ifin 35 D I8 4 B e & 1< 10° /mL, A 5 pg/
mL JI G A(ConA) fE K T ik B4 48 it 33 5 il % 97, 76 5%

AR .37 CIAEET 155 48 h 4 LiE W .
1.2.6 MCN/NEM PR IL-18 o scsy  suykon A bl 8 R
BT A 5/ B BPZS S EE ST MCN /) BUBE LS | B L4 B, MCN
PRI AL /N B TL-18 5 5 B Bii M4 (TL-18mAb) H Il S B3 41 (] FR
mAb 4, IL-18mAb #3 7| LI PBS % B¢ 1 fi# (0. 5 mg/kg.1. 0
mg/kg PIFPIE SRR T4 5.7.12.21 KA/ BB i 40 L A
A LSRN B AE 5 B0 R I 45 I R A8 45
1.2.7 MO F Rz I LG IC G 58 W B 3 5 CELISA) K
NI 3 B 2 5T e S R P B A B R b T 1L-18
K TL-4 .y TR AFN-y) 5 3R 58 H F-o (TNF-) /K-,
1.3 SEil2fhb3 SR SPSSL7. 0 88 it 2% 3K 44 547 403 4b 31
800 EER DL T s £ A R ¢ B LA
a=0.05 J K3 K #E , P<<0. 05 2 BB Gt 5 L,
2 % ES
2.1 W4/MER 24 hUPQ Zh S M4 SRt MRS BT R
o5 2 JH R A& B BE 24 hUPQ 7K -3 5 F % BE 41, 41 i) 1
s R G L (P<<0.05) . B4 4 M mMEV B, W
#1.
2.2 PHA/NRINTE % B dr th i 5 IR Lt A, A 4l
INEHY TPLALB ¥R, TG Tech ¥ T & A L £ R A
Biitp B L (P<<0.05) ;4 Cr.BUN K 48 2% 5 481t
B (P>0.05), W2,

x1 MANR 24 hUPQ ZhE B & RILE (£ 5, mg)

HailngE]
21 51 n
ENPN %52 o5 4 56 )8
Y4 20 3.044+0.12 3.00£0.16 3.1340.22 3.0340.15

BiBI4] 16 3.0140.20 8.9742.85" 34.4843.99%30. 46+2. 65°

TE 5 0 A L&, P<<0. 05,

x2 BMAMNRIDESELERLE (L)

H 57 n TP(g/L) ALB(g/L) BUN(mmol/L) Cr(pmol/L) Tch(mmol/L) TG(mmol/L)
X B 2] 20 57.61+1.79 30.09+4. 28 6.9140. 26 17.24+1.2 0.7140.03 2.9240.07
R 2 16 32.9241. 74 16.00+£0. 89* 7.014+0.72 16.97+1.03 3.31+0. 309 6.5140. 232

5 R, P<<0. 05,

2.3 EARRGEIcA Y A ER LA R AR A RO s A
—ER WAL T A/NR A2 JOEEE A, B8RS A A
SRR o A G N E R - R R AN R N o P O
18mAb IS IR 41 /N BB R TR BB . IR RS- &1 e
EERR R AR /N BUE /N BR R L S sl U B RUe L |
Tl =2 R S 1 R S R L2 SR 5 0 IR O B . L B A
AR AT /N BUE R A0 K A A TR L B N ER
I Hf 2 52 FB 43 il G B R IR 1 KR R I L W
[ 1B % B /N BUAS I b R s Bk 2%

2.4 WAUNRAEEFKE i BRI /N BRI L E A
ZU5) 0% B L LR 40 B % 5 B3 o 1L-18  IFN-v, TNF-q
IR 35 v TR BRAL L T4 KO YK F X IR, 22 S5 36 SR it 2
B (P<<0.01), W3 3~5,

2.5 IL-18mAb FHWF N M IL-18 fEF MEE 2 J& - 15 mADb
/N 24 hUPQ K FHETI 4 4 A L 22 R A Gl 24 2 X
(P<C0.01) ; MCN /N BUIE v E 5 TL-18mADb J5 W45 2 B FF1E

24 hUPQ Zifiii/b . 255 6 A TREf2 W R, k6.

HLARIE LM B (30 000)

1 MCN#&BHAMNRE

2.6 MIAILAE mAb B/ RA AN T OKCP R SRR
FEH mADb 41/ UL L 212050 3 1 3 R Ao L2 20 D 5 5% 0



BREFHER05E3AFI2EESH

Lab Med Clin,March 2015, Vol. 12, No. 5 e 627 -«

b IL-18  IFN-v, TNF-o /K V- ¥ FEAK . B 4 215 5 13 fn g
T B B B SR i T4 KRB RAR, 2 5 WA S ¥ E X
(P<C0.01); MM ML v 1L-4 7KF A 2 R LG it = 5 L (P<
0.0, WLz 7~9,
*£3 /NRIME IL-18,1L-4 IFN-y, TNF-q
KELE (T, pg/mL)

@n n 11-18 114 IFN-y TNF-«

XHHRZL 20 414.20£48.46  35.1546.27  81.30£1.61  28.86E1.51

MORIZH 16 1036.81491.03¢  9.93+2.87* 130, 97+2. 38" 61,5941, 74

T« 5 % B2 b8, 2 P<<0. 01,

x4 MREBAHALSE EFR IL-18,IL-4 IFN-y TNF-«
KELE (T, pg/mL)

205 n 11-18 14 IFN-y TNF-«
YHIEZH 20 528.37445.65  54.7346.78 178.64759.92  61.233.56
MORIZH 16 1384, 68488, 64°  15.89+2.51* 285, 36+11. 32 148. 7614, 87

T« 5 0 B2 b8, P<<0. 01,

x5 MEEKREMMEEFF EiFER IL-18.1L-4 . IFN-7, TNF-q
KFE(T+Ls,pg/mL)

215 n 11-18 14 IFN-y TNF-«
YEEZH 20 678.91+25.31  68.547.15 231.35-7.75 91.2445.64
M4 16 1722.38-488. 647 26,7142, 88" 735. 8614, 320 385. 4415, 32

T G X M2 4. P<<0. 01,

F6 WBEAE mAb AWK 24 hUPQ LEE (T+5, mg)

215 n FNIPN 52 4T 956 JH

SRl 16 3.0140.20 8.9742.85 34.48+3.99 30.46+2.65
f5

mAb 4 12 3.1140.18 7.9841.88" 28.0142.3622. 16+2. 69°

SR g . P<<0. 01,

x7 NRIME IL-18.1L-4 JFN-7, TNF-«
KB (x+s,pg/mL)

205 n 11-18 114 IFN-y TNF-«
FiRIZH 16 1036.81+491.03  9.93+2.87  130.9742.38 61.59+1.74
mAb 4] 12 635.57453.32¢  8.764+3.31 115.05+1.89" 40,0941, 72

W SRR g .2 P<<0. 01,

8 MREALASREFR IL-18,IL-4 JFN-y TNF-«
KB (7+s,pg/mL)

205 n 11-18 114 IFN-y TNF-«

FERIZH 16 1 384.68+88.64 15.89+2.51 285.36411.32 148.76+4. 87

mAb 4] 12 768.52461.24* 15.01£2.14* 235.14+£5.8"  75.3242.13°

e SRR Y] g, 2 P<<0. 01,

F9 MEEKREEMEESF EFRK IL-18,1L-4.IFN-y . TNF-«
KB (7+s,pg/mL)

215 n 1L-18 114 IFN-y TNF-a

MERIZH 16 1 722.38+88.64 26.71+2.88 735, 86414, 32 385. 4415, 32

mAb 4 12 812.36£23.56* 17.03£2.23* 291. 1246. 25" 105. 25+4. 56°

W G A .2 P<<0. 01,

3 9 it

] 4h 2 3 95 RS MCN A 38 B2 2% 05 ML) 2 S 3 v R OE
A5 B FR 5 . AL G 4 B M B B o e M BT B0 O AR A
BEA SR R g B . T AR REZR LS NS K R %
I, 2% i R MR Ak & M B /I BRYE R #R A7 7 Thl/Th2 2R i 1
&8, 76 MCN S g rf , 1L-18 BE AT LI5S Thl B e I, ib
2 51877 Th2 BN, B R BB A =, 1L-18 &
—FZhEE M N T A 2 E A AT AET S . nl g 1L
2R A2 #F Thl 40 A9 78 B .35 S Thl 40 = 4 IFN-v;
REAE F TL-1 FUkE 20 ff- 5 W 40 i 45 9% 3 B F (GM-CSF) =
A R AR R A5 AN ONK 408D (9 78 o AR i R LR
BAERGIER ; 235 Fas FCiK (FasL) , 3 5 FasL 4 5 09 40 g
TS TNF-o M2 R0k B 71 36 B 2638 5 8 ARG 6
5] A Th2 240 M IR 5 19 A

AR S5 DA BT 2R A A R B Al /N BUEE S MON gl i &Y,
R MCN K BRI AE 1982 42 B iy Bertani 50 7% & @57 . (H &
K FH ES B 0N U ST B S A A 1 R LSRR T . B
TR BT 25 AR B N A R R G Sk, S
B 5 R AR T R AL R 22 D I A AN i/ AR AR 1
A FAERT & B /NEk b B2 40 M BE 5 o A A R A T AR
B /INBR Bz 20 R AR AR IR B /N R E A IS Y 45 A A )
e RASFHBWE T FREFEMSEEARY . RHO0.75
mg/kg 74 T i B8 g kA G L B RPN B VR 2 SR 5E 2 SR ™
FER .28 d 2473 e, H B WA 2 IG5 28 1 ILAE o L 10 e
SiE B i i B AR K . BB TR B /Bl AR B, L BE T R AL
AN A RSB W A RS BRI
& f5 A MON (5 PR . 4278 MCN /s R R g 57 B2l .

SIS AR, R AL N R T IL-18 . IFN-y, TNF-a 7K
BB T BR AL (P<<0. 01, U H B4R 5 3 B3 i . & Co-
nA G B B IR B 2 N 8 R W P TL-18 SRGE UK E B Oy R
A5, 0 A AR 5 B S S AR A K B9 TL-18 (Y B . I S
IL-18 %57 MCN B #Hi G B mE P s KR EAIR.
AH R, Th2 BIANAE PR F TL-4 [ B KFZ Ml . B EE Thl
H1 Th2 %I J A0 B 550, 1L-18 ZE4E #F Thl %41 i B 7 1) 18 i
if L The R 7 59 7= 4. 1 Thl/Th2 i % 5 2 i, 5 3
B AR G G . AR E A B AR SRR ST L TL-18 W] fEal R
P ARAE MCN [ % 2B & 8 b & 3 4 T, (D) a5 e if
TNF-o IL-13. IFN-v S 4l g (R F 14 7= 45 L 5 1R B /N BR B08 38 &
A AR B /INER FR AN AR S 1k R A 3k I T s (2) A R
—FAL R T RE SR B /N B IR i R RS B K 5 (D
ot 3, Fas/FasL A5 A9 4008 =10 & 5 4E A e R =]
fB7E MCN 2R MG E i o B b R B 2 AE M. Fas/FasL
WARIE S S AN A T A AR AR 2 —  HE AN E i NK 40 g 45
43 FasL 0] 5 5 [k [ 45 41 i 235 19 Fas 454515 5 MCN &
FHEMARA T T ES. HEIL-18 EERE E TR E /D
TRk 25 ML 20T e 348 A L 4T M A 3R IR R A L UL 1R T — 2B R

25 PR Gl ot 8 MON /N BB, 22 80 L o I 35 L 1 4
LRSI 1 W I O 4 L A B R P TL-18 B TROK L ]
A 2 5 R S B TL-18mAb JE SRR/ R, 15 31 &6 4 o AN
PR TL-18 W/EH R sl B g m s B GEm. A
JTHAESE TL-18 78 MCN & 5 453 f 75 o 7 v e o 2 0 & S B A
F . BEE SR IRIT BOAR A KR, A AT L E 1 LI TL-18 # 2E
BB B A 0 TL-18 FF 8 22 Fh AL 48 40 e IR - 0 O 1
AH G TR 04 7 A ok e o B O A 4545 VE T LA T O I AR i
FHHT 5 CF #5630 11



* 630 -

BHES K 201583 A% 12 6% 5

Lab Med Clin,March 2015, Vol. 12,No. 5

ANHRAI i 2R bR R AR Y E M M. L G A R IR
P R ik AR 58 B, K ikAr 26 . 7E C34T {11 K 84 fil 35
$ CC.CT . TT g7 H 408, 45 53.31.0 fil 5 S A% B /MR
W Z B bR 5 R BRI H B b 22 F B R T2 E X
(P>0.05), £ G52T {75, 4% 84 B i # ¥ GG.GT.TT #A47
FR ML & 64,191 615 SIS T I /N B A0 ) 36 0k b 4 5 R
IRBRYLIE R B 43 A A8 22 R B2 3 L (P<<0. 05) . i1
FE AR SRS TR A B L i /AR B 32 R P2Y12 N G52T
Mt Rt maEE O MERKEE AW EEREZZ
—. i C3AT A5 HXRZAHE .

L5 T SR T E AT PR R RS A B/ B R 4R
25y, i AR SR 2 S N 22 S Pk O R R DRI T R S R R S IR
SN EA R BN E L. WIREETE BT ML /NG ST
T A A A I R R AT ARG S AR U R ) R % 5 R R A
S B B2 RN 2 O B R HA R B E A IR IBIR T .
WA FF AR A R0 & A R . (R 1 T B R B 1Y
N TR I HES 1P 35 DR 2 25 1P 05 A 0 Bt ML I AR O 9 0 — AR 52

2 & ik

[1] Yusuf S,Zhao F,Mehta SR, et al. Efects of clopidogrel in
addition to aspirin in patients with acute coronary syn-
dromes without ST-segment elevation[J]. N Engl ] Med,
2001,345(7) :494-502.

[2] Vlachojannis GJ, Dimitropoulos G, Alexopoulos D. Clopi-

dogrel resistance; current aspects and future directions

[J7. Hellenic J Cardiol.2011,52(3) :236-245.

[3] Bozbeyoglu E, Satilmis S, Aksu H,et al. Impact of clopi-

dogrel resistance on ST-segment resolution and no-reflow

in acute myocardial infarction with ST-elevation patients

(4]

(5]

L6]

[7]

(8]

[9]

[10]

treated with a primary percutaneous coronary intervention
[J]. Coron Artery Dis,2012,23(8) :523-527.

Fontana P, Dupont A, Gandrille S, et al. Adenosine diphos-
phate-induced platelet aggregation is associated with P2Y12
gene sequence variations in healthy subjects [J]. Circulation,
2003,108(8) :989-995.

Pena A, Collet JP, Hulot JS,et al. Can we override clopi-
dogrel resistance [ J]. Circulation, 2009, 119 (21): 2854-
2857.

Simon T, Verstuyft C, Mary-Krause M. et al. Genetic de-
terminants of response to clopidogrel and cardiovascular
events[ J]. N Engl ] Med,2009,360(4) :363-375.

Robio JC,Martin MA ,Rabadan M, et al. Frequency of the
C34T mutation of the AMPDI gene in world-class endur-
ance athletes:dose this mutation impair performance [J].
J Appl Physiol,2005,98(6):2108-2112.

Fontana P,Gaussern P, Aiach M, et al. P2Y12 H2 haplo-
type is associated with peripheral arterial disease:a case-
control study[ J]. Circulation,2003,108(24) :2971-2973.
Ziegler S, Schillinger M, Funk M, et al. Association of a
functional polymorphism in the clopidogrel target receptor
gene,P2Y12,and the risk for ischemic cerebrovascular e-
vents in patients with peripheral artery disease [ ] ].
Stroke,2005,36(7) :1394-1399.

ERZ. M/ P2Y12 Z A (C34T.G52T . iT7440)
Z A AT O B AR T AR BT R A DL AR - AR
ABERLK,2009.

s H 81 :2014-10-26 & 18 H ¥ :2014-12-28)

(B2 627 10
e

[1] Yoshimoto T,Takeda K, Tanaka T.et al. IL -12 up-regu-
lates 1.-18 receptor expression on T cell, Thl cells and B
cells:synergism with IL-18 for IFN -y production[J]. J
Immunol,1998,161 (7):3400-3407.

WML ok ST AR LR BT, S A K 18 AR R B
Xof /N BRI T e 4 I G 928 B 8 1 82 Il [ 0. W VLK A 2
R : BE2ERR.2001.30(6) :248-251.

Loughrey BV, Maxwell AP, Fogarty DG, et al. An inter-

lukin 1B allele, which correlates with a high secretor phe-

(2]

(3]

noltype,is associated with diabetic nephropathy[ J]. Cyto-
kine,1998,10(12) :984-988.
[4] Kokai M, Kashiwamura S, Okamura H, et al. Plasma in-
terleukin-18 levels in patients with psychiatric disorders
[J].J Immunother,2002,25(Suppl 1) :S68-S71.
Gracie JA,Forsey RJ,Chan WL,et al. A proinflammatory
role for IL-18 in rheumatoid arthritis[ J]. J Clin Invest,
1999,104(10) :1393-1401.

Dao T, Ohashi K, Kayano T, et al. Interferon-gamma-in-

(5]

[6]
ducing factor.a novel cytokine, enhances Fas ligand-medi-
ated cytotoxicity of murine T helper 1 cells[J]. Cell Im-
munol,1996,173(2) :230-235.

[7] Anderson GP. The immunobiology of early asthmal]].

[8]

[9]

(10]

[11]

[12]

[13]

Med ] Aust,2002,177 (Suppl) :S47-S49.

Sugama S,Cho BP,Baker H,et al. Neurons of the superi-
or nucleus of the medial habenula and ependymal cells ex-
press IL-18 in rat CNS[J]. Brain Res,2002,958 (1) :1-9.
Mallat Z, Henry P, Fressonnet R, et al. Increased plasma
concentrations of interleukin-18 in acute coronary syn-
dromes[ ] ]. Heart,2002,88 (5) :467-469.

Ohshima K, Haraoka S, Takahata Y. et al. Interferon-
gamma, interleukin-18, monokine induced by interferon-
gamma and interferon-gamma-inducible protein-10 in his-
tiocytic necrotizing lymphadenitis[ J]. Leuk Lymphoma,
2002,43 (5):1115-1120.

Fera MT,Carbone M, Buda C, et al. Correlation between
Helicobacter pylori infection and 11.-18 mRNA expression
in human gastric biopsy specimens[J]. Ann N Y Acad
Sci,2012,963(18) :326-328.

Cendorglo M, Jaber BL, Balakrishnan VS, et al. Neutro-
phil apoptosis and dysfunction in uremial[ J]. J] Am Soc
Nephrol,1999,10(1) :93-100.

Daichou Y, Kurashige S, Hashimoto S, et al. Characteris-
tic cytokine products of Thl and Th2 cells in hemodialy-
sis patients[ J]. Nephron,1999,83(3):237-245.

s # H 3 . 2014-10-26 &1 H 1 :2014-12-15)





