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SCr) .24 h JREEH , 8 H S /NERIE 1T % (estimated glomerular filtration rate, eGFR) , X %&-48F5r5 DKD B /INE [a] Jdi fit 47

eGFR JEATAISCHE /M. 8520 DKD [ R TL-1 B /KFHO BRZE ] 4% (P < 0. 05) B /N B R 4fl i NALP3 % TL-1B8
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1R T AAE R N AEAE B YIE FR o

[RBR]  BEIRIE W ; NALP3  TL-18 5 RAE

[hEESES]  R392.3;R587.2;R692. 302 [ SCEAFRER] A

Relationship between NALP3 expression and renal tubulointerstitial inflammation in

diabetic kidney disease
Zhang Jinhua, Zhang Jianguo, Yang Jurong, Lin Lirong, Zhan Jun, Li Kailong, He Yani ( Department of Nephrology, Insti-
tute of Surgery Research, Daping Hospital, Third Military Medical University, Chongqing, 400042, China)

[ Abstract | Objective To investigate the relationship between renal tissue expression of NALP3 and
renal tubulointerstitial inflammation in patients with diabetic kidney disease (DKD). Methods Thirty patients
with DKD were enrolled ( patient group) , and the pathologically confirmed normal renal tissues adjacent to the
renal angiomyolipoma or kidney transplants were assigned as a control group. Immunohistochemistry and confo-
cal laser scanning microscopy were performed to detect the expressions of NALP3 and IL-1 in renal tubular ep-
ithelial cells and their relationship. The levels of urine IL-18, serum total cholesterol, low density lipoprotein
(LDL), serum creatinine ( SCr) and 24 h urine protein were measured by ELISA. The estimated glomerular
filtration rate (eGFR) was calculated and the correlations between the indicators and renal tubulointerstitial in-
flammation were analyzed. Results The level of IL-13 in the urine of the patient group was significantly high-
er than that of the control group. The expression of NALP3 and IL-1B in renal tubular epithelial cells both in-
creased significantly in the patient group compared with those in the control group (P <0.05), and their ex-
pression was positively correlated with renal tubulointerstitial injury (r =0.66, r =0.55, P <0.001). The
confocal laser scanning microscopy showed that the NALP3 expression upregulated accompanied by the increase
of IL-1R3 expression in the DKD patients. The proportion of NALP3 and IL-1[ positive cells was significantly
correlated with SCr, urine IL-13 and eGFR (P <0.01), but was not correlated with the age, body mass index
(BMI) , diastolic pressure, LDL, 24 h urine protein or serum total cholesterol. Conclusion NALP3 expres-
sion in renal tubular epithelial cells is closely related to the level of inflammatory cytokine IL-1@3, renal tubu-
lointerstitial injury and renal function changes in DKD patients, suggesting that NALP3 expression plays an im-
portant role in renal tubulointerstitial inflammation in DKD.
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PR % ‘B 9% ( diabetic kidney disease, DKD ) 42 H#
PR i # WL EL ™ B AR O RE , 2 T BRI B o v
(9 B A AH R AL AN 23 B , 3 AR S AE AL
HITEH P ORI Z B I R A ST & B, 4Rk bR s A
A TL-1B PRI TL-1 324550 PR 22 25 500 (4 1 i
5 DKD ZUIAH G M o f 3 1M JR TL-18 7K -F B3
THiEr, 5 DKD B HyResit # Ko A F AE G & o0 %
%7 7 DKD B sEs il ohs B Ik 1L-
18 $8m, IS5 A A - FI AR 1 20K 5 1 25 1E AT
o, #Riit DKD B TL-18 2 ARy i S a0f 1M 2 15 18 o )
HUR HEOEARTE R . SRS @i i NF-«B {5 5
ST S B A L S DR TL-1 S 40 L PR 1 i 4
o3 AHIXBERTRGE R N 5 I IO A A 1 B AT T
WA TL-1 52 AL ( Caspase-1) {9 BT UIVE BTG AL 5 A
RER AL A o NALP3 Jebkfkh NALP3 fiiHe R
F ( apoptosis-associated speck-like protein containing a
CARD, ASC) #l1 CARDINAL( X # TUCAN; CARDS8 ; ND-
DP1) LI} Caspase-1 24 hl 25 1152 & 14, 24 # 40 B Jek 52
FfERfE 5, NALP3 Al ¥{1% Caspase-1, 1% fb 58 5E K ¥
M RFEREARAE o ABEFOE AL WA DKD ¥ 5 41
2/ NE | R 40D NALP3 B TL-1B By AAE 4k, 45
Bl R AR AR I 45 25, %58 NALP3 J2 1578 DKD 48 4E
B BAT —E I

1 W&57F%

L1 s RAFR A AR M

A 1999 47 WHO \IDF A A7 A0S IR 12 Wibs iff: , i 5L 2010
A9 H 22011 4F 10 H 55 = ZE B K R IPBE B B iR AN RIS i
B BRI B 22 PR A E IS K12 0 2 AL DKD (1% 58 32 30 4]
(JRFE T >500 mg/d 5§ SCr> 120 pumol/L) , BB 12 fi], 414 18
BIAEHE (48 £7) 47 5 % BRZL 10 {95 LH AR AR S4B ' 4t A0 990 A
B VIBR G o B AT 2 BRSO IE W I B A (RE A <
500 mg/d T SCr <120 wmol/L) , B4k 6 15, L 4 5], 4FH8 (51 +
9) % WA BERNMEFE . HEBRWE NEME & e R,
THE AT 1 d RICE I RFRAS , 2R A BE A SRk A= 10 7 )
JE ML S AH [ AR BE R 85 (LDL) (SCr 24 h JREEH & i,
FRHE Cockeroft-Gault 1A, eGFR[ ml/(min/1.73 m*) 7' ] =
(140 - age) x BW (kg)/72 x Scr(mg/dl) x0. 85 (if female) !,
& H DKD #3155 /N Bk JE i % (estimated glomerular filtration
rate, eGFR){H,
1.2 FZ2XA AL

/NEBTA NALP3 4704k A A IL-18 Hifk3y [ 55 [ Ab-
cam 23\, Bt /)N BREG G FH 7 A e 20 4k 2P A i i) &
2 [E DAKO A7, BB IE 7 112 5 TR Wik &1
W B LT AL S A MR A 8] FITC FRic th -5t 1eG, Cy3
PRICILESTNR 16G B0 B L8 = RAWHARAE, A IL-
1BELISA 377 & B ¥ v i 24 94 R A&l . LEICA DM1000
fB1E BB A Leica 2\ Hl

1.3 B8 bk tmie NALP3 & TL-1B 44 & ik 4|

R AA A, VTR 3 wm ER R
Yetn, —Pi /NPT NALP3 L33 EHi A (1:200) i A
IL-18 Z BT (1:300) , Feud Bl 47, NALP3 1 IL-18 3=
BLFRIRT UM, LA 5 B o G Rl BH A, 2 R ik
(6], I AT 4 9.0 4% JoBH YL s 204 FE M Y (A Y
YA ;1 43 553RIA FHIESR 10% ~35% ;2 43 hBESRIA, FHE
35% ~70% ;3 41 #Fik, FHYER >70% , &3k 5 7E A5 T
TATAE 10 AREF, BCHSE 34 (E . SR ELISA 250 &6 0 i 4R
FXT IRZH 5 DKD B3 4R TIL-18 /K F . B KR |
GoPEBOEY 0, —Bi /N RPLA NALP3 Z3iEhiiA (1:50) Fif
BN IL-18 Z TR (1:50) IR A, L : FITC Aric i 1L ¢
Pith IgG (1:25) HI Cy3 ARicllEdi/MR 1gG(1:50) , Fie i
PEAT o WO A B AR I /N L 4 NALP3 5 IL-
1B MERIB KR,
1.4 B RBGTFS

B W] R 469 2% Verzola 25 (A& I 7 125, B O 43 TE &4
UHLIZ I 51 43 ROAE IR 10% ~35% 52 43 AT 40 IR
35% ~70% 33 53 : SAE AR > 70% ' 8] 5T 4F 4E A0 AR B8
Mezzano %7 {77 ¥ , 55K U] A BERLIEIR 10 NS 2 2 WLEF ) 5
/NG (1) o0 2 24 b T R 5 T AL /DN ) B T R 7 40 L, 14
FRUE:O 4 o AE; 1 4r: <25% 32 43326% ~ 50% ;3 4.
>50% o /NS EAIEEGTLE SRS ME S 0
gy NEPEZR S 1 4y, BE SR KRR 2 A, RIS MR I R 4 3
Ao BRI AR EF R ( x 100 £%5) BEFLIERE 10 S HLET,
WP, FRESR AR BIRHE LT, th 2 4 S5 A0
1.5 it F ot

FTHETERILL & 25 o 2RI SPSS 13. 0 SE il 4 Fak 4740
FEAR ¢ Ko 36, AH SRS 56 % FH Pearson #H ¢ 0 M b AT LA o

2 HR

2.1 2 @lGRTH
5x el thge,2 #Y DKD B4 M JLEF .24 h JRE A EHE
[ LDL U545 & \eGFR 2R A FiT4E L (P <0.05) ,4E 1 |
R BT KR LB R RG22 (P >0.05,% 1) .
F1 2 AENIERLR
IR PREEF R SRR LDL eGFR

205

4 (pmol/L)  (g/24h) (mmHg) (mmol/L) (mmol/L) [ml/(min - 1.73 m2) -]
DKD 41 30 149.419.40 5.50.58 14273 53zl.42 3.0x1.50 43.6+5.81
XL 10 75.4%15.7  <0.4  119x7 3.1x0.8 2.6x1.3 93.6+20.8

a: P<0.05, 5 xR rbax

2.2 2 # DKD & # jkik IL-1B K89 T AL

3 HRL IR IL-1B(65.3 +5.8) 42,2 % DKD % JR
WIL-18 /K- e[ (130.1 £24.1) ,P<0.05],
2.3 2 # DKD %%/ % ki g fie NALP3 & IL-1B8

9 F ik T AL

S RE AR B R, X B AL /NS b K 40 NALP3 A5 /b
LA R A IL-1B AR F 3k, 2 B DKD 4 /NG 1 R An i
NALP3 1 IL-1B F kB B340, S e 4l fb e (0 R Am ¥ (0, %
FR T B /NG b R 0 MO A 05, 2B A% 2 A (P 1.2)
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FE S
PO T ARG X BRZL B /N L B2 A M NALP3 2 AR
Foik , HARME H - IL-18 BAPE R A IR H =R k34,2 # DKD
2B /NS L R i NALP3 335 i 2530 S8R [N+ TL-18 FH
Pk W 2, H A R IR G i A — 2k, 3 B DKD R
NALP3 5 IL-18 £ B /INE I S 4 36k B ARG, LT 3 4.

40 wm
-
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=
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E3 DKD % NALP3 5 IL-1p #£5&i%

2.5 DKD #4501 & L k& amie NALP3 IL-18 %1 5 5
RV K R R R A AR B R 2 A 6 A
AT SR B /N I Rz 40 i NALP3 IL-18 %355 DKD

R B[R] BT AR 2 IEAHOCOC R (r =0. 66, r=0. 55, P<0.01)
BRI 4L R IEA X C R (r=0. 65, r=0. 50, P<0.01),

S5 /MEEG R IEAREX R (r=0. 63, r=0. 56, P<0.01),

40 pm
|
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———=
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2.6 DKD &% B v% Lk 2m e NALP3 IL-18 5 216
JRA S AR
R4 BT 3 B /N b 4 NALP3 B 1L-1B [ ik
511 LB eGFR J SR TL-18 /K W3 A0 06, 0 5 B F 4 1
BMI & Fe 473K LDL 0 A B2 24 JRZE 14 6 B35 A 5
M, W2,

%2 DKD E2ES/NE LM NALP3 IL-18 5351 515 K SHH

PSS
o /N L B2 NALP3 F2ihoKkF- B/ B pe TL-18 koK F-
HACAE R
r P r P
I ULFEF ( pumol/1) 0.69 <0.01 0.63 <0.01
eGFR(ml/min per
) -0.73 <0.01 -0.65 <0.01
1.73 m?)
JR IL-18(pg/ml) 0.89 <0.01 0.83 <0.01
3 it

B PRI AH S AR SR LA 3 2 S S
ZHAYSAE OV A2 DKD ) 2 AR BROERE . F A 2R -
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AR N 7. o IL-18 25 RS B 4l
BRI T S5 RON 40 T 0 B R B, 2 B IR
KRGS T IL-18 Z RIS P AL S 41 21 CD68 ™,
MHCIL* A1 CD53 * 21 g 12 118 & 3 ek 20>, 0 21 Hh 4 E 4
J PR Tk S B3 R REN . R R E A, TL-18
SRR R B B IR S N & 78 DKD & b
() AR FH A2 2 8 B DGV o AR S0 & B, RAE 20 it [X)
F IL-1B 1A B LH B 4 41 b T SR 42 % , 78 DKD ' 2
Sk B N, W DKD B 20 40 BEA S ) 9
N o {HJE, DKD B RAEAN T TIL-18 7= A AL B #i
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i AN B
NALP3 # 1 & & NLRs ( NOD like receptors,

NLRs) RPERZ R 51 2 — , HAZ O 1 NALP3 AJ 4
22 A DA K 9 TR fE B A o A AT R RHIE 3K,
LPS ZKHg JEMEEERR M58 H M dsRNA 25364k caspase-
1 T NALP3. 155552 /FE H T4, NALP3
B %% A 2B Ak, 5542 ASC Fl CARDINAL 3% Caspase-
1, By TL-1 G064 53 B4 iy A A s Ay L 1 pE 1) TL-
18 IL-18 il IL-33 S5 4 41 At K 1, 28 i il K 4R i 13
AR o HeAh , NALP3 VRIS 1 0T LLAE RS 3 I 45
IL-18 Y77 A FIUBE L, W] RE R 8 1 B2 M) NF-«B J# % 1L-
1B Hyfe ¢ R, NALP3 15 K 9K 0 8 F 3R A5 1 4
PER TP T OCEETIT ST B et BaiEsE,
NALP3 {if Ak 2 JF 8 G v 56 95 g A 5 2 1R i 3 g
(ndE R Alzheimers 5 25 ) 1B ZALHICS L B,
B E R NALP3 e PE (ORI 6 fa B 5 5 iz
FROGULAE Y AR NALP3 76 B G FR AR I E T
U 32 B TR, 78 B ) i bR A AR BEAS 7 v ) NALP3 () 7
165 IL-1B A iAR E 2 DR TR AT T3 NALP3 J&

A5 T DKD (a5 IL-18 «ﬁﬂc%}\ﬁ’ﬁ%lixﬁ}i
NP7 ARSZESEE R B, 5t B ZH AH e, DKD B /N
Rz ik NALP3 HBH g 34 i1, ﬁ#%i%ﬂifmﬁ%
NALP3 %‘%ﬁﬁqia 1] ,IL 1[3 %% kmﬁ%‘ia Ay, ﬁﬁ?:%
IR AT RE B A — 2 B A Ok, [ B & BLAE NALP3
TL-13 &3k g B0, JHL T B 4 JE 41 At BH . 349 , 3 2
S5 HE/R NALP3 1% AL 5| B B) 5 48 4E S AR 1T B 5
B /INE b Rz A0 A R AE AR IR IL-1B A e, Xl
Vit DKD KA K R — A~ ek ER T alad x) DKD 5
/NG L R A NALP3 K IL-18 BHAE %38 43 51 5 15 /N
B 05 B I R 2 B0 AR 5 M 43 B & B, DKD Bif
NALP3 & RAEAT T IL-1B /5 2238 5 B 4EI% \BMI
e &7k LDL | JIH & 8 240 JR 2 G i 5 AR
Kk B 5 B B B 40 R IL-18 7KF K eGFR 4 3 AH
(P <0.01),#78 DKD B 77 75 B 8] J53 i 2R e S 1,
HARIE SV 1T 65 B D RE 0 2 4 56 , 26 I B[] o % 0
SN FE DKD () % A ke vh ¥ S B T AR v g 2
520 DKD Jin st it e hy B vl 1) SR B R

2 L Jorik , DKD B}, NALP3 1R ] fig & il i 1% 4k IL-

18 Fiks R B /N 8] 5 98 0 I, 31X 134 & DKD &
[B] BT A AE S N Y BT . H AT T NALP3 7 DKD
g I B P AR R B IR AR 2 W, T
NALP3 32 A 1 J2 72 il AL A B 8 R E S 1y Y 7 22 fiph
K, HAE A AT 51 R RE BT 4 e B R, R
NALP3 7£ DKD {1/ AL 0 i — 25 A 506 A B+
I ARIE S5 0 JE 4 ol ) Ff FEE 7 DKD KA R SR AL
il I T B AR AT IR A
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