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fo TNF-o  AVP.IL-18 2 i A8 X (r=—0.557,—0. 629, —0. 780) ; &4t F,LPS 6 h 40+ LA £ 49 oo & 7 fi oo
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Correlation between AQP-2 and DIC-related acute non-oliguric renal injury in rat blood”
ZHANG Wenzheng , JIN Yingyu® ,WANG Yiduo,XIN Xiaomin®
(Department of Clinical Laboratory .First Af filiated Hospital of Harbin Medical
University , Harbin, Heilongjiang 150001 ,China)

Abstract: Objective To investigate the correlation of aquaporins 2(AQP-2) in blood of rats with DIC-re-
lated acute non-oliguric kidney injury and to explore the significance of AQP-2 as an early diagnostic indicator
of DIC-related acute non-oliguric kidney injury. Methods Twenty-four male Wistar rats were randomly divid-
ed into 2 groups:control group (10 mL sterile saline,drip 4 h (n=3),6 h (n=3),8 h (n=3). The experimen-
tal group was injected with lipopolysaccharide (LLPS) solution (LPS 30 mg/kg body weight, dissolved in 10
mlL sterile saline,LPS4 h (n=5).,6 h (n=5),8 h (n=5) blood platelet (PL.T) ,Prothrombin time(PT) ,D-Di-
mer (D-D),plasma fibrinogen (FIB), serum creatinine (SCr), blood urea nitrogen (BUN ) were measured in
each group. The urine volume of each group was monitored during the LPS instillation. HE staining and cellu-
lose staining of kidney and lung tissues of each group were performed after dripping,and the microthrombus
formation in the tissue was observed As well as histopathological damage. At the same time, the levels of

AQP-2, tumor necrosis factor-a(TNF-o) , Arginine vasopressin (AVP), Interleukin-18 (IL-18) in blood were
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detected by ELISA. The results of SNK-q and linear correlation method were used to analyze the results. The
ROC curve and calculate the area under the curve (AUC) to evaluate the diagnostic value of AQP-2 and SCr.
Results The content of PLLT and FIB in each experimental group was significantly lower than that in the con-
trol group (P<C0. 05). The PT in the experimental group was prolonged compared with that in the control
group.and the urine volume,DD, TNF-o, AVP, UREA and CREA in serum were significantly increased (P<C
0.05). Serum levels of AQP-2 in the serum of each group in the experimental group were significantly de-
creased compared with the control group,the difference was statistically significant (P<C0. 05). AQP-2 was
negatively correlated with TNF-a, AVP and IL-18 (r= —0. 557, —0. 629, —0. 780) Thrombosis, interstitial
lung edema;kidney infiltration of inflammatory cells. Conclusion Continuous intravenous injection of LPS in-
duces the establishment of a rat model of acute non-oliguric kidney injury associated with DIC. As the course

of the disease progresses, AQP-2 shows a decreasing trend in blood and is negatively correlated with AVP,
TNF-a and IL-1B. Suggesting that AQP-2 may be involved in the early renal injury of DIC in rats and provide

a new index for the early diagnosis of non-oliguric acute kidney injury.
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0.05), WL 3,



« 1796 - El A g

FIE 20184 8 A% 39 %% 158 Int ] Lab Med, August 2018, Vol. 39,No. 15

L] o =
8 .~ r=0.620 r=-0. 557
e 1
? ¢ Vel 2 .00
g 4 > Qo b o
2 2 L4 ) 3 50- o %o, i
o 2% @ & w5 & @ & %
A AQP2(ng/l) B AQP-2 (ng/)
80
r=-0. 780
s; = P TR
g « . =
§ .
20- .
° 20 40 )
LB (ng>
C

B 3 AQP-2 1 AVP . TNF-o.IL-18 #8 X M 2 #7F

2.3 SCr fl AQP-2 ROC fi£k /3 #7 SCr f1 AQP-2
2k T AL (AUC) 43314 0. 889 1 0. 960,95 % CI 43
Wk 0.772 9~1.040 0,0. 879 9~1. 040 0, P {f 45
9 0.01,0.03, WA 4,

1.0
— AQP-2
CREA
0.8 BEL

-
0.4-/

0.29

0.0 T T T T
0.0 0.2 0.4 0.6 0.8 1.0

1H5RE
& 4 SCr #1 AQP-2 ROC fh&k 347

3 3t T

LPS &N BRI FZ My, E8 i = AT
PR R R TR R R DR R ™ A B A R
Yoy ifs & DIC, DIC 25 5 3 k 2 4% B Yy RE #5445 . ik 4
RO, FEAD G T, LPS 45 15 4 9056
1590 1 S AR PR K A X B AL A B, 42 i PLT . ofi
K FIB K TFRE.PT #EK .D-D Fhi; 5 4178 LPS {F
S S 7 2 T 1 A ) R I 1) L 6 b 4 AE KRR 4
ZUE 00 Pk B A £F & DIC 2 Wi br il 5
PARIKH %" B BIF 5% 25 R — 3.

L BRI IR B L0 A5 E 2ORE L A
Je B 22 HE I S 2 20 B IR AR . LPS 425 /A E R Ik
S o AR RN 1 R Al A A v KT Y LPS RUER 5
b AT RE XS /N b 4 R 1 5 R R T BE AR — i 1
S R HORE b B A8 A 4 o b R R R R 2D IR
R Al D PRI 505 1 2 R SR R R A B
AU T 69 45 B R D Ag B AT MR R A . SCr Bl DL
Fhim o AR SCr ZE A iy st 8] A5 7 I L 7R I AR %
5 Wl 200 DT S5 50 15 & BRI 8] 22 S5 L s ™ =R A 4

Ui BUG AR . ASCE P, S50 41 6 h 41 0] LU 3] B4
U B M I I, SCry PR 2 AUK Pt v] WL T &, SCr
RFIAE R 1.5 £, B & B 5] 4 SCr.BUN 7K
BT HLSE I 4 PR O R W b, oA T
B, HERT L, 5 X AL A L, LPS 355 K R DIC #£
AR R 2R R RV B B . AR A BRI .
DIC AH ¢ Y 2P B 803 02 eh B D B0 it 42 8 1 3 | e 4
S Gl ity S A T 5 R PR ) B R R . (EAEAR
S s LI S SRS 181 8 1 0 AR I Rl = 1 8 (R
SR I A v R U T I A TE IR B O R A 2
Sy WOWLEE B 0 B 405 B I A T 5 1R LA IR A AR
HAthik 1%,

AQPs J&—2& 534 75 Z Fh 25 7Y 48 Hfg 1) 240 Mo 5 1 1Y
B KV B L E A B BEOR S R B 0] 2 5 K4y F
Pz, HATAFZE & B, i ZL 3 13 F AQPs,
Hop 7 FpEZA T ENE. 4 AQP 1~4 2%
U 245 5 K - i 1 B0 Ay TSRS . AQP-2 A T
B HEAR G 48 b B I B 5 A A s IR0 B A0 4 i 1 )
Mo JEME—Z I R A A kEE R 1 B X
7K1 R R AR i 4 2 R AR A U g /N B R I S 4
BMELSE BREAN 20% K TELSE TR,
HIF AL AT 5 g 897 2 o6 B, TRAN %0
WFIEIN Ny B 28 P90 P9 R 40 i B 1 4 i il =2 4%
W TNF-o IL-18 88 M A+, X 28 R M+ 1y ™
A 2 5 YR R AR P AN B G 45 L E— 5 i R Pk
AR 7 A S = AN o I R e PN e R R A o
JIE 53 10 0 AQP-2 f il /b, 3 T 5% i K RN Gy 7 4
AR R R . AVP 4 A E R 2 H AR
SR B A I R T 7K A T L 3 A e R T
W, AVP /R T A1 AQP-2 Kl i, 8 i
AQP-2 R ik, iR AL M2, = 5 LK KA
W, ARSI A, BEE LPS 4 4.6 fil 8 h
J&i s AQP-2 FE I K SF R B AVP K B 3 i, =
FERTMX, Ahedh Tl LPS i S0 N & K M E +
M RE F AVP B Z IR R FREECT . A5
TEB TL-18 B8 0% 78 14 0 3 2> B 858 5 b AVP 32 (R 8
H . LPS 74 )5 % i 8] N B AT 5 2 TNF-o IL-18 45 41
KRV TR, R FRIEW RTINS S
ZARR MR AT . AQP-2 AR By AR AR e T
P00 5] L5 0 R R R S SOK k4 Th gt .

it AQP-2 il TNF-o, AVP K IL-1B fif A 56 ¥
AYHT R R . AQP-2 5 TNF-o, AVP, IL-18 ¥ 5 1 4H
KL AT DAR R AQP-2 2 5T LPS i 7y DIC 4
SRR D R BB 405 0 s B Ak B L [R] B B B A
13 995 T 1) 4 2F , il AQP-2 7K S BH i d 2, HR T
SCr,LPS #iiE 4 h J5 . SCr 1 BUN F1 X} B8 20 4 L 2%



E et E ¥ 204 2018 42 8 F % 39 %% 15 #  Int ] Lab Med, August 2018, Vol. 39,No. 15

. 1797 -

TG L (P>>0.05) T M AQP-2 (%725 4k 25
S G E L (P<<0.05), SCr fl AQP-2 iy ROC
il £ R 1 A4 5k 0. 889 F 0. 960, H AT I AQP-2
EREBG R st A & L, AFREY] AQP-2
A HT . B B )M A o B A A5 I ] A A R AT
AR » 5 5 AL 20 HE A5 R — B BB B A Y S ik
AKI g FE Y,
4 & it

LPS 55 K Bl DIC A O¢ St 3R 2D PR Y B 458 475 )
I AQP-2 JKFHl TNF-o AVP IL-18 £ it %, H.
5 R SCr A Eb - AQP-2 78 % g - A8 Ak o 0 &g, ]
PIE7R AQP-2 2 5 B #5451 i #2780 3 ] L)
i 2 4 B2 Wr (V8 . o DIC A 963 & 0 e Ho2: b
B 45 112 W R 7 B Ak — > Y 5 1)

%k

[1] PARIKH A,SHAW A. The economics of renal failure
and kidney disease in critically ill patients[ J]. Crit Care
Clin,2012,28(1):99-111, vii.

[2] HOSTE E A.BAGSHAW S M,BELLOMO R.,et al. Epi-
demiology of acute kidney injury in critically ill patients:
the multinational AKI-EPI study[ ] ]. Intensive Care Med,
2015,41(8) :1411-1423.

[3] SINGBARTL K,KELLUM J A. AKI in the ICU: defini-
tion, epidemiology., risk stratification, and outcomes[ ] ].
Kidney Int,2012,81(9) :819-825.

(4] BE¥RHEE KEE 5. NERIR SR TN
RN A R L] S = EE KRR,
2001,23(11).:1276-1278.

[5] MORGAN D J,HO K M. A comparison of nonoliguric
and oliguric severe acute kidney injury according to the
risk injury failure loss end-stage (RIFLE) criterial J].
Nephron Clin Pract,2010,115(1) ;¢59-¢65.

[6] ZARBOCK A,GOMEZ H,KELLUM J A. Sepsis-induced
acute kidney injury revisited: pathophysiology, prevention
and future therapies[J]. Curr Opin Crit Care, 2014, 20
(6):588-595.

L7] 22 Jol A . B8, 55 KIM-1UNGAL, Cys-C K & £
I 338 5% 700 B s i e [C/ /& ep o R 45 5 B I 2 2
St — | A E P T RSB R AR 2 B0 S S4. JE
oAb R A . 2011 . 35-38.

[8] GOMEZ H,INCE C,DE BACKER D,et al. A unified the-

ory of sepsis-induced acute kidney injury: inflammation,

microcirculatory dysfunction, bioenergetics, and the tubu-
lar cell adaptation to injury[J]. Shock,2014,41(1) :3-11.
[9] MORELLE J, GOFFIN E, DEVUYST O. Molecular
physiology of water balance[J]. N Engl J] Med,2015,373
(2):196.

[10] SASAKI S. Aquaporin 2:from its discovery to molecular
structure and medical implications[ ] ]. Mol Aspects Med,
2012,33(5/6) :535-546.

[11] BONILLA-FELIX M. Development of water transport in
the collecting duct[J]. Am J Physiol Renal Physiol,2004,
287(6) :F1093-F1101.

[12] LOO C S,CHEN C W,WANG P J,et al. Quantitative ap-
ical membrane proteomics reveals vasopressin-induced ac-
tin dynamics in collecting duct cells[J]. Proc Natl Acad
Sci U S A,2013,110(42):17119-17124.

[13] TRAN M, TAM D,BARDIA A,et al. PGC-1a promotes
recovery after acute kidney injury during systemic inflam-
mation in mice[ ] ]. J Clin Invest, 2011, 121 (10):4003-
4014,

[14] F 25 PMEEFT, Mo, 55, 2% NF-«B Fl IL-8 #£ 2t i &
il o B A A A A P R R RN G R A R S L) .
JbBE25,2016,38(15) :2296-2298.

[15] ZHANG D, XU G F,ZHANG R N,et al. Decreased ex-
pression of aquaporin 2 is associated with impaired endo-
metrial receptivity in controlled ovarian stimulation[]J].
Reprod Fertil Dev,2016,28(4) :499-506.

[16] MOELLER H B,FUGLSANG C H,FENTON R A. Re-
nal aquaporins and water balance disorders[]]. Best Pract
Res Clin Endocrinol Metab,2016,30(2) :277-288.

[17] ECELBARGER C A, MURASE T, TIAN YING, et al.
Regulation of renal salt and water transporters during
vasopressin escapel J]. Prog Brain Res,2002,139(1):75-
84.

[18] CASTELEIJN N F,MESSCHENDORP A L,BAE K T,
et al. Polyuria due to vasopressin V2 receptor antagonism
is not associated with increased ureter diameter in ADP-
KD patients[ J]. Clin Exp Nephrol,2017,21(3):375-382.

L1973 4= . 2 Hoss . i Ak Bl 4 1 e ol 12 5 1) A 3 I AQP2
FIR M ABRLT ] W rg R 2 B4 . 2012,32(1) . 7-9.

[20] SEMERARO N,AMMOLLO C T,SEMERARO F,et al.
Sepsis, thrombosis and organ dysfunction [ J]. Thromb
Res,2012,129(3) :290-295.

Wi B #7:2017-08-20 &[] H 19 .2017-10-28)



