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(WE] B ST iiskiE- Evsdiigeys mg R F (GM-CSF) | R-18 (1L-18) 7 2 M B il 75 ( AKT)
HR AR S Bt AKT R BINAE R . 3k SEHL SPF 2% Wistar K 30 H R FHFAHLE 7 3 2085 HA A IFAR
ZH(SHAM 4 ,n =5 ) fil AKT #7120 (AKT 2] ,n =25) . KIPTALFE 0,24 48 72 .96 h B [A] &5 1 13 WLEF (SCr) |
IL-18 .GM-CSF /K FAE b, /AT AR G . 5 5R  FEs s , AKT 21 H 3L T 5 /0N [0 J5 240 B AR B B 48 A 4 M
BIEE S, AKT ZH7E 0,24 48 .72 .96 h B[]GB /NE B 1F 40 2 S5 T8 J5 BEAR I A2 4k, 76 48 h B[] s i
INEBRTE TS B o AKT 40 24 ~96 h B[R] g i B/ INVE B TE 0 3415 T SHAM 4, 22 R et 22 SL(P <
0.05) . AKI 2 SCr /K- Fifi ] S RS2 ) i #a #5517 IL-18 . GM-CSF /K- 2 58 R TG T FE W AE b, SHAM 4
SCr . IL-18 .GM-CSF /K -FEA B I [A] f A b AR B 25 . AKT 1 7E 38455 48 .72.96 h |1y SCr /K B35 T SHAM
(P <0.05) ; AKI 2 7EYER S 48 h F1 72 h (1) IL-18 .GM-CSF 7K -1 % 5 F SHAM 41 (P <0.05) , Pearson #fi
KM E R BN, AKT 4 i3 TL-18 K5 SCr GM-CSF 2 IEAHIE(P <0.05), i 7K AKI A i
i GM-CSF 5 TL-18 ZIEAH3E, Hilg(E H B RF SCr, W /E AT AKT KA i 45 &
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[ Abstract] Objective To explore the correlation between serum concentrations of granulocyte-macrophage
colony stimulating factor( GM-CSF) and interleukin-18 (IL-18) in acute kidney injury ( AKI) and their predictive roles
in AKI. Methods Thirty specific pathogen free (SPF) Wistar rats were selected and divided into sham operation
group (SHAM group, n=5) and AKI model group( AKI group, n =25) by random number table method. The varied
levels of serum creatinine( SCr) , IL-18 and GM-CSF were detected in the two groups at the time points of O h, 24 h,
48 h, 72 h and 96 h, and their correlation was analyzed. Results After modeling, renal tubulointerstitial cell necro-
sis and inflammatory cell infiltration occurred in the AKI group. The scores of renal tubular injury in the AKI group at
the time points of 0 h, 24 h, 48 h, 72 h and 96 h were increased at first and then decreased. The scores of renal tu-
bular injury at the time point of 48 h were the highest. The scores of renal tubular injury in the AKI group from 24 h
to 96 h time points were higher than those in the SHAM group, and the differences were statistically significant( P <
0.05). The levels of SCr in the AKI group showed a trend of continuous increase over time, while the levels of 1L-18
and GM-CSF increased at first and then decreased. The levels of SCr, IL-18 and GM-CSF in the SHAM group did not
change significantly at different time points. The levels of SCr in the AKI group were significantly higher than those in
the SHAM group 48, 72 and 96 hours after modeling( P <0.05). The levels of IL-18 and GM-CSF in the AKI group
were significantly higher than those in the SHAM group 48 and 72 hours after modeling( P <0.05). The results of
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Pearson correlation analysis showed that the level of serum IL-18 was positively correlated with SCr and GM-CSF in

the AKI group( P <0.05). Conclusion In the rat AKI model, serum GM-CSF is positively correlated with TL-18,

and its peak value appears earlier than that of SCr, which can be used as a marker to predict the occurrence of AKI.
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SPEF A (acute kidney injury , AKT) S Il R
WL B R AR T d st 10% ~
129% "' i /T 1ML 3% JULTEF ( serum creatinine , SCr) 7K
FRAZ W AKT A7 VF 22 6 A5, HoaT PRAE % 1 1 AL
Al N T2 S AT = 22 S R A S = R 18 ]
Jei— B E] SCr 7K Tk i, FAAESE R G DL WESE
PR — R BN R 11 BRI A A 2 T
AR AE W FR S, nDRS T AR S5 R0  EE )
AT, UFE N- ZE-B-D- 2 % Bl 1 i (N-acetyl-
B-D-glucosaminidase ,NAG ) | 44} 2%-18 (interleukin-18,
IL-18) ‘B Ep5i43 171 (kidney injury molecule-1,KIM-1) |
B I BEHI ) ) C(cystatin C,Cys C) FlHp
720 e W JiE 7 A OC 28018 2 1 ( neutrophil gelatinase-
associated apolipoprotein, NAGL) &%, 1L-18 J&—Fh#%
Py BB R A B S A R, B S R L B D
EHIE IR TL-18 YREEAE 6 h (N IT A6 Tty , I {EL7E
12 ~18 ho FATHIMABESE ' $27R , IR 1L-18 FKOP7E
T AKT J7 A REFRIZIErEE, HRTR LT SCro hr
20 - 5 24 i £ 7% 1 3% R T ( granulocyte-macrophage
colony stimulating factor, GM-CSF) J&—Ffh Z I HE Y
ANALPR 5, A] S EORL 40 B 20 B AR S AR 40 1Y)
B oMk, 0 B B R R, AR 4R
7~ GM-CSF ZES I PR AKL HKF4 5, GM-CSF
IL-18 [A 4 E N 1, H =& HA — & LBk, (HH
BB BIF SIS L P 4 AKT R4 T2 W A E
S, ARWFFE AT T GM-CSF 7E AKT ik K1 1)
Al K 5 TL-18 fRAH SC , #R 3 HAE g AKT 12 Wy
PR Yy fE AT BE
1 w57 *

L1 SEmahy 5l ok o fd B A 1 0 s Jat
& (specific pathogen free, SPF) 2% Wistar X fi 30 H,
R 250 ~320 g I T H KB AW R ARABRA A,
VFRIES : SCXK(%2)2012-0011 ] o JULEFAS 561200 &
5T+ 3& [F Bioassay Systems 2\ #); [L.-18 , GM-CSF %5
B R & T DU R AR ) TR R 5 HE
et R G T AL s R E R PR A A

1.2 SRk

121 Sl St (ERBEPLEC 7 30 H
Wistar KR53 AT R4 (SHAM 44, n =5) F1 AKI

Granulocyte-macrophage colony stimulating factor( GM-CSF) ;

Interleukin-18 (1L-18) ;  Acute

BRI (AKT 4 ,n =25) o T ARAL: B 1% 3B
FU 22 s 1 SRR, 8] ¢ 28 b1 106 A =2 1DV R P 48
FITFIE s, $R 30 B Ik , A 70 B8 sl ik, A Je kA, G P
o, R SR . AKT BRI L 3 1% I He 2 1
i Bt R T, 821 28 8 Hik B Bk B 22 (B0 IR R AT T IR
i, FRE B LATC A Sl ke S PSS Ik Sl ik 45 min
(FE I W Beifl o e B M ) (8] 4 45 min) |, 2Z )5
FIMRIHEE, R, LR TR, BA T ARG
0.24 48 72 96 h Bk M4 1 ml, Hrb AKI 44
BEASBF AL 5 R BRIFAT SR ML, F 40 28 5 BUE 41
Z1;SHAM 41F 96 h B8] &R IS A0 5, BB 4140,
HMAFELL 3 000 r/min 254850 10 min, BUALYE , —70 °C
RAEsE o

1.2.2  SCr.IL-18 .GM-CSF #ill] & 3¢ HR 3k 5 &
ULHA 3%+ SCr IL-18 \GM-CSF 47Kl 4 , {55
Thermo 23] (¥ Multiskan FC BUFEARAHEA TR
1.2.3  BERERAGIN b FE R B, BOER 40 B 2 21
10% rf: B [0 2 , 5 B0 P58 VRS i K, — R 3%
B, A A, R 2 om AT . DT 65°C
SRR b, HIRB, & ORER K, TS R
HE Je i G i 50 B B A 2Lk AT e, T
e LS AR PR RS . DAIRSE 5k B 4N i
i K R/ INE 43 R R 2 O ~ 4 3 IEA TR /N
GBS0 4%, <5% 51 4%,5% ~25% ;2 43 ,26% ~
50% ;3 4%,51% ~75% 34 4%, >75% . 5 /NGB
ARAE RIS 2D RIHLEEE 10 ADSPLET ( x 400) 3
TTE BN, 5

L3 Suit#orik N SPSS19. 0 Geit ki 174K
P oA, T FOR A B £ AR s (v £5) IR A1)
AR FH B PR 2 07 22 43 A, o A0 T 5 30 1) 4L 1)
BRI E & 7 2781, R H Pearson A& 73 Hy
BT R F IR ARG . P <0.05 22 R Gt
2 #£R

2.1 PILLE IR BRAS AL I 0 5 B /N A VR4 L
B OTEERGT , AKL 21 H TR /NG ] 540 It 3R B
T A IE AN 5 A L, AKT 41 7€ 0,24 .48 .72 96 h
IR R 0 B /NS R A5 T 222 SE T s s BRI 1 A2 4k,
£ 48 h B[]S BN PP S e o AKT 4 24 ~
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AKI(48 h) AKI(72 h) AKI(96 h)

1 SHAM 415 AKI 41 &k R B B 15 5 o 5 4 89 A Ar
B (HE, x400)

k1 BARREDNERGEF LT (x25), 2]

A5l B B NE P4
SHAM 4 5 0.90 0. 22
AKI(0 h) 40 5 1.23 £0.26
AKI(24 h) 21 5 1.95+0.35"*
AKI(48 h) 41 5 2.88 £0.21"
AKI(72 h) 4] 5 1.77 £0.21 "
AKI(96 h) 4] 5 1.76 +0.29*

W F =33.743 ,P =0.000; 5 SHAM 4 [t#¢, * P <0.05

2.2 YK EUARERTE] S SCr IL-18 .GM-CSF 7K F-
Fe# AKI 4 SCr 7K - Bifi B ] 5 45 22 T i3 #a 3 i
IL-18 \GM-CSF /K325 G TR Ak, B 1E
72 h 3k F| (. SHAM 25 SCr IL-18 .GM-CSF /K
TEARE ] S AR AN B 2, Al AR b iR 22 A 4%
22 Y (P <0.05) . AKI 417Ev5HE )5 48 .72 .96 h
(9 SCr /K3 L 2 75 F SHAM 4 (P <0.05) ; AKI 41
TEYERE S 48 h F1 72 h 1y IL-18 .GM-CSF /K i 2%
BT SHAM 44 (P <0.05), W2,
%2 W4 ABFFEMIEE SCr.IL-18 GM-CSF A 5 (% +5)
A5 BIEC B SCr(mg/dl) IL-18 (pg/ml)
AKI 2H 25 Oh 0.563 £0.0958 5.132 +0.5587  60.328 +4. 6780
24 h  0.750 £0.0447  6.635 +0. 3909 85.778 +6. 1835
48 h  0.964 £0.0522  8.239 +0.7860 102. 460 +9. 0559
72h  1.166 £0.0594 10.868 +1. 1479 125.782 +5. 4415
96 h 1.312+0.0563 6.575 +1.8493 44,718 +3. 4621
SHAM 4 5 Oh 0.574 £0.0456 4.884 +0. 7601 61. 620 +£9. 2449
24h  0.642 £0.0778  5.120 £0.9381 59.398 +8.9775

48 h  0.658 £0.2626 * 5.277 £0.7140 * 67.570 +2. 8246 *
72h  0.571 £0.1976 * 5.038 £0.6278 * 55.719 +5. 5004 *

GM-CSF(pg/ml)

96 h 0.607 +0.0738 * 4.673 +0.4473  59.893 +9. 8683
Fyp - 16.321 15. 600 53.052
Frgg - 102. 001 92.562 135.903
Foyge s - 16. 554 13.208 56. 844
Py - 0. 000 0. 000 0. 000
Py - 0. 000 0.014 0. 000
P oy x it - 0. 000 0. 000 0. 000

9 AKT 4[R]3 He g, * P <0. 05

2.3 AKI 41 K SCr IL-18 \GM-CSF {JAHIEE S #r
ZEHL Pearson FH IS0 M4t S 7, AKT 2 [f1 7% TL-18
JKF-Ej SCr GM-CSF £ IEM (P <0.05) . W4 3.
%3 AKI 4K . SCr.IL-18 (GM-CSF 48 3 P 947 4 £ (r)

EiE R SCr IL-18 GM-CSF
SCr - 0.758* 0.325
IL-18 0.758 " - 0.867*
GM-CSF 0.325 0.867* -
. *P<0.05
3 it

3.1 AKI 2R B8 WA 2 i [m) i, H & AR
FHEIN T BRI B S B T2 IS
FEANT T, B ERRIAT T R AKT AR Y
TBIT B X W 7R AT i, R
TR G2 W T AKT BB AR YT 2 OCHE
B AR AR R e . PRIHAR BT AKT
LA bR S B IR S

3.2 RSN AN AT B SR A
A Wi AKL KA 2L, o R0 S & AKT
R R SRR HRODERT LR IR PR RE R A
OGBSO, nTNEE /NS b B AR AR TR B
15, FECE WA, 2 B R S B . 53 4b, Bk
PR 45 1 7T 5 R e B /N4 A B B T B ) 2R
PEANMLIR I , I H AR A% B AT I N 8] 1) 22 A BB
I, SRS BT | P R 240 JELRA 1 4 T RS B R R
K b VAT A TR T R B B I A 2 T R
AR A 240 L S 25 iE — 25 R BI04 R A1 B RO B
1, DT 328 80 B 22 1 48 P 200 L ) 92 ) 7R Jmg 388 48 1P 44
MR HERL S R, A B FE 0 1] TF IS8 AE 3R 15 25
O 1B 5585 10 AKT AR Hp bR s ), T TL-18 JU) 2 H i
W 2 bz — TN A FIR R .
3.3 T 4NHE.B 4N E AN IS A A | P R A
JH 2T 2 4 B A 25 R 7 A2 GM-CSF, Jorp T 4 Jif
00 W 2 L — FBCAE SR8 7 2 B AR A S i A v
B A GM-CSF 11N 2 A A 32T 4k 4t A v] Reid ok
47121 (interleukin-1, IL-1 ) A1 91988 38 %E Rl 7 ( tumor
necrosis factor, TNF) (/37 5 1fii 72 4 GM-CSF-™* A
RN Z TP A0 HAFAE GM-CSF 3244, drkc 4l 2140
i A 0 I 55 T A 4, DA B i 1 v 1 e 2
A0 B 0 L A o R RO i A i A
GM-CSF 7EIIE 592 S v ke 1 2EAE T, ml 4 ks
AN LR AN M 3G 5 oAk S R I, 4R A
F BT A7 1) 5 8 AT Ak I I 0 A A LAY
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AR, 4 i Al L A A ) A W R T AT
J5U5L 5 TR, PR IL-1 IL-18 2820 X 140
T340, GM-CSF ANAURT DAl rh Vs 240 JfL 3 5, 38 fig
&3 TNF . 41 %-6 (interleukin-6 , IL-6) (IL-1 [ 3
i BB S RE S

3.4 GM-CSF IL-18 [a]  RAEH 7, H —# BAAH —
SEAHKEE, TL-18 BESE SR Thl 40 b I EETE Fasl iy
FIb W HEE M3 o Fasl /- 19 Thl Z0 M E:AE M,
PEMIE5E GM-CSF I ¢ "™ B /INER A B J2 41 g
FR] 5T 1329 1Y A8 1 4 L 4 ) 43 ik GM-CSF, A 3h¥)
SEHRIETT R SE, 78 LT S A H AR 4,
GM-CSF 3k @ F 1 I, M bk GM-CSF KL 5, /b
ST H AR 1 (CD3 ™ T 40 i B B i i B
JR \SCr 7K E 2% T b B4, Tu 2517 B W 53 52,
2 FAWETRER R TR T 5 5 41 B/ 4% 5 200 Jifd E vy
/NERBRIMAR RS, GM-CSF 235~ I, AKL kAT
K, $27R8 GM-CSF AT RE NS TERY AKI IRyl . A
W25 R Wow , 78 AKL BB R R R, B /NS
ARG (SCr 7K HEAE bR 25 473 3] v U 1) B[]
HA—ZGE/NEBH TR TE AKT A2 J5 48 h ik 3|
WA ; 17 IL-18 \GM-CSF WI7E 72 h ik F[IEAH , b 5
HER R1% 5 1 SCr M S 54k FTH#aA . 40, AR5
458 o 78 AKT 1y & Jéid #rh GM-CSF 5 1L-18
EIFAX KR,

25 LRk FE R B AKT AR rh i 3 GM-CSF |
IL-18 7K F-AE 72 h P& Wi 7t s, H i W {5 F SCr
R, 2R HOG AT REAE A AKL B ARG . HA
WFSEAL Sy e 1 798 T B ) F 90, S B A 3R LAt 1y
AKT A [R] B, 2K 58 43 B 48 Ak 0L 38k 5 JHE At L i o
2L, R BEHERR I SHAM 41K fRUs &2 4l il
XTSRRI R, AR S5 e 7 KA
St HTBE M PR IS8 LA B E
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