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Effect of Remote Ischaemic Preconditioning on Renal Function in Patients
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ABSTRACT Objective: To investigate the effect of remote ischaemic preconditioning on renal function in patients undergoing
allograft donor kidney transplantation. Methods: Twenty patients undergoing allograft donor kidney transplantation were randomly
assigned to remote ischaemic preconditioning (S) group (n=10) and control (D) group (n=10). After anesthesia, remote ischemic
preconditioning was induced by left lower extremity ischemia using a tourniquet inflated in the S group. Patients in the D group
underwent sham placement of the tourniquet wrapped around the left lower extremity without inflation. 24 h urine volume, blood urea
nitrogen (BUN), serum creatinine (Scr) and kidney injury molecule-1(Kim-1) were detected by ELISA before operation (T0) and at 24
(T1), 48(T2) and 72h(T3) after operation. Results: No significant difference was observed in the baseline information between two groups
(P>0.05). After surgery, the urine volume at all time points of patients from both groups were significantly increased than those before
operation (P<0.05), which was significantly more in the group S at all time points than those in the group D (P<0.05); the BUN, Scr and
Kim-1 at all time points of patients from both groups were significantly decreased than before operation (P<0.05). No significant
difference was found in the BUN, Scr levels at T1 and T2 between two groups, but the serum BUN, Scr levels at T3 of group S were
significantly lower than those of group D (P<0.05). The urine Kim levels of both groups were significantly lower than those before
operation, which at T3 of group S was significantly lower than that of group D (P<0.05). Conclusion: Remote ischaemic preconditioning
could improve renal function through protecting the kidney against ischemia reperfusion injury in patients undergoing allograft donor
kidney transplantation.
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AMEF. D AIAME IPC, HAthiBy 7 5 ik P41kl
1.2.3 MEMERR 705 TARHI(TO) kAR5 24(T1),48(T2).72h
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J% i BUN F1 Scr 7K ; ELISA. o il 32 5] 6 A ) bR Kim-1
R
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Table 1 Comparison of the general information between two groups

Group Group S Group D
HA(E /%
&%) 8/2 9/1
Gender(male/ female)
Fi
39.9+ 2.5 412+ 2.0
Age(years)
B
# 61.3+ 2.1 64.2+ 1.6
Body weight(kg)
g5
1713+ 3.2 170.5 4.1
Body height(cm)
THHBKIE
137.2% 4.5 129.9+ 54
Mean arterial pressure(mmHg)
FARKE
165.9% 6.8 142.3+ 4.9
operation time(min)
Rk E
L 2091.8+ 88.2 1987.9+ 104.7

Intraoperative fluid volume(ml)

22 MABERETHHILER

BB R E AR ZA T A IRSTCIRRE , 5 TO 8, 1
LR AR5 25 I KU PR EE R 225 5 i (P<0.05), H. S 4IRS 4%
IS BRI B 2T D 4, 2R A S8 L (P<0.05) 2).

* 2 MABETEMERRENLER(xE s,ml)

Table 2 Comparison of the urine volume at different time points between two groups(xt s, ml)

Group TO

T2 T3

Group D 912.35+ 103.82

Group S 898.13+ 98.32

4579.31+ 297.75°
5035.14+ 304.234°

3577.77+ 327.02°
4154.54+ 427.464

3006.67+ 193.64°
3754.54+ 335.744°

Note : 4P<<0.05 S group compared with D group;*P<0.05 compared with TO.

2.3 WAREME Scr K FEITWH L4
WMz 3 P, 5 ToO M, S HEEAARG T1.T2.T3 £5-5f
S ser KX W R R (P<0.05),D 20 AR)5 T2, T3

A LY Scr 7K ik 35 T B (P<0.05) 5 S ZHH 5 7R I 45 st s Al
7 Scr KL T4, Hod T3 i S 89 M 3E Ser /K F5 D
HZEFA G2 L(P<0.05),
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* 3 WHESBERERESMTE Scr K LB (XE s, pmol/L)

Table 3 Comparison of the serum Scr levels at different time points between two groups(xt s, wmol/L)

Group TO

T2 T3

Group D 612.33+ 182.62

Group S 636.22+ 221.80

454.66+ 206.16°
439.88+ 178.56°

369.77+ 44.65°
32322+ 69.41°

305.55+ 77.39°
203.22+ 34.98°4

Note : 4P<<0.05 S group compared with D group; *P<<0.05 T1, T2 and T3 compared with TO

2.4 WESEE ME BUN /K EI{ B EL 8
Wz% 4 Fion, 5 TO Lok, PRZH B BY LTS BUN 7K 44 0F
WK (P<0.05), BiZH TO I IILiE BUN /KF L IES 24

S (P0.05),S LA T4 AL BUN /K FH% D 41IA%,
th T3 B 02 AT 53 18 L(P<0.05).

* 4 WABETERE R MFE BUN KFA LB (xt s, mmol/L)

Table 4 Comparison of the serum BUN levels at different time points between two groups(x s, mmol/L)

Group TO T2 T3
Group S 22.09+ 3.62 18.19+ 3.15° 15.01% 2.11° 13.61% 3.14°
Group D 21.58+ 3.64% 1721+ 3.97° 13.93+ 2.54¢ 1042+ 2.33°4

Note : 4P<<0.05 S group compared with D group; *P<<0.05 T1, T2 and T3 compared with TO.

2.5 WAEERK Kim-1 /K FTUHILLEE
3 5 FR, 5 TO [#k, Pidh B BRI Kim-1 7K -3
BN, HMHBE ARG T2.T3 AR Kim-1 /K

PR TR (P<0.05); S 4R 5451 5 B IR Kim-1 7K 245
X AL REAR, e T3 i a5 22 S AT GE i 38 L (P<0.05), L3R 5.

x5 WAREREMESRE Kin-1 K ERI LB (xE s,ng/L)

Table 5 Comparison of the urine Kim-1 levels at different time points between two groups(x+ s, ng/L)

Group TO T2 T3
Group D 41.95+ 3.46 35.01% 3.43 33.61x 5.65° 28.78% 4.28°
Group S 39.11% 3.45 32.87+ 2.74 30.24% 4.42° 21.46% 331°4

Note : 4P<<0.05 S group compared with D group; *P<<0.05 T1, T2 and T3 compared with TO.

3 ik

B O o L P BRI B B 2 —  FEI R L, KT B
B L6 AU I RO A O AR o T 2 A Y
FRHEE B RD™, RS A f IRL 5502 5 LI R, B
R eI — S I TS R I, T — A 7 AR 7,
B e SN R LN ST 9i0)0 Ak h 2k yus N EL] 08 P A
FIARAELYH T4  fre 2 S M 2 B IR R A B 2 TR,

BUN AL (S T A=, F3EE/hk
WS B PR BNV HEIM, Ser ABRILE RTRIE =4,
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i 28 RS P, S PR T T A D B B
2 Kim- 1 gl i P VA P A R s e e 4 B
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TR B AL FAHAT B o 2006 5 1 5 5 it ) TRI 8 4%
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- 5118 -

IREYES #E wwwshengwuyixuecom Progressin Modern Biomedicine Vol14 NO.26 SEP.2014

TPC+ 5 L5788 T 2 B 200 A0 A0 ) R R B e -3 T2 20
WA, Davies SPREFY & M Z A IPC T 5%, 5 B sl
FETELL A, P /BRI IS 38 (GFR) | I 3 Bk Na™ HEE 53 47
IPC+ il i - TE2H 2 A B ks, FE AR BRR 30 J3iA 39
FhEEA Y mRNA 3k B, SRR PR 4 A% 1) 2 1 B HOR 4R
faE s E A2 S EA TS S MR AR E, FFalfl
ATP PR PRE K ST B2 m] 1) FH B9 4R A RE B R I . Huang
SRR 2R e 1l P T 5 58 5 A SR LR AP
Ul AR MR L BRI kim- 1 (4 23, D8R 4R B SR LBl 2
XA BIGE RIS i B DI RE A Bl . B,
RIPC {4 IRI (VE I E 4558 S0 AESE, (H BARBLHI Fr
L5
& # 3 R (References)

[1] Li L, Ma YH, Wang SQ. Effects of preconditioning of wufu jingfang
on ischemia/reperfusion injury induced apoptosis in rats[J]. Chinese
Journal of Integrated Traditional and Western Medicine, 2013, 33(6):
789-794

Kramor AB, van Timmeren MM, Schuurs TA, et al. Reduction of

—
N4
—

proteinuria in adriamycin-induced nephropathy is associated with
reduction of renal kidney injury molecule(Kim-1)over time[J]. Am J

Physiol Renal Physiol, 2009, 296: 1136-1145

—
W
[}

Perco P, Oberbauer R. Kidney injury molecule-1 as a biomarker of
acute kidney injury in renal transplant recipients [J]. Nat Clin Pract
Nephrol, 2008, 4: 362-363

[4] Ravlo K, Koefoed-Nielsen P, Secher N, et al. Effect of remote
ischemic conditioning on dendritic cell number in blood after renal
transplantation-flow cytometry in a porcine model [J].

Immunol, 2012, 26(2-3): 146-150

Transpl

[5] Thielmann M, Kottenberg E, Kleinbongard P, et al. Cardioprotective
and prognostic effects of remote ischaemic preconditioning in patients
undergoing coronary artery bypass surgery: a single-centre randomised,
double-blind, controlled trial[J]. Lancet, 2013, 382(9892): 597-604

[6] Tang YH, Xu JJ, Li JX, et al. Remote postconditioning induced by
brief pulmonary ischemia and reperfusion attenuates myocardial
reperfusion injury in rabbits[J]. Chin Med J, 2011, 124(11): 1683-1688

[7] Jang HS, Han SJ, Kim JI, et al. Activation of ERK accelerates repair of
renal tubular epithelial cells, whereas it inhibits progression of
fibrosis following ischemia/reperfusion injury [J]. Biochim Biophys

Acta, 2013, 1832 (12): 1998-2008

—
o0
=

Xiaoyi Y, Gang T, Changjun H. Hydrogen Sulfide Protects Cardiom-
yocytes from Myocardial Ischemia-Reperfusion Injury by Enhancing
Phosphorylation of Apoptosis Repressor with Caspase Recruitment
Domain[J]. The Tohoku Journal of Experimental Medicine, 2012, 226:
275-285

Caetano AM, Vianna Filho PT, Castiglia YM, et al. Erythropoietin

—
\O
—

attenuates apoptosis after ischemia-reperfusion-induced renal injury
in transiently hyperglycemic Wister rats[J]. Transplant Proc, 2011, 43
(10):3618-3621

[10] Gong D, Zhang Y, Zhang H, et al. Aldehyde dehydrogenase-2

activation during cardioplegic arrest enhances the cardioprotection

against myocardial ischemia-reperfusion injury [J]. Cardiovasc
Toxicol, 2012, 12(4): 350-358

[11] Wapner RJ. First trimester screening: the BUN study [J]. Semin
Perinatol, 2005, 29(4): 236-239

[12] He J, Li C, Yuan XN, et al. Anti-human leukocyte antigens and anti-
major histocompatibility complex class I-related chain A antibody
expression in kidney transplantation during a four-year follow-up[J].
Chin Med J, 2013, 126(15): 2815-2820

[13] Cianci R, Martina P, Cianci M, et al. Ischemic nephropathy:
proteinuria and renal resistance index could suggest if revasculari-
zation is recommended[J]. Ren Fail, 2010, 32(10): 1167-1171

[14] Timmeren MM, Heuvel MC, Bailly V, et al. Tubular kidney injury
molecule-1(KIM-1)in human renal disease[J]. J Pathol, 2007, 212: 209
=217

[15] Ichimura T, Asseldonk EJ, Humphreys BD, et al. Kidney injury
molecule-1 is a phesphatidylserine receptor that confers a phagocytic
phenotype on epithelial cells[J]. J Clin Invest, 2008, 118: 1657-1668

[16] Tonomura Y, Tsuchiya N, Torii M, et al. Evaluation of the useful-
ness of urinary biomarkers for nephrotoxicity in rats [J]. Toxicology,
2010, 273: 53-59

[17] Dieterich C, Puey A, Lin S, et al. Gene expression analysis reveals
new possible mechanisms of vancomycin-induced nephrotoxicity and
identifies gene markers candidates[J]. Toxicol Sci, 2009, 107: 258-269

[18] Vaidya VS, Ozer JS, Dieterle F, et al. Kidney injury molecule-1
outperforms traditional biomarkers of kidney injury in preclinical
biomarker qualification studies[J]. Nat Biotechnol, 2010, 28: 478-485

[19] Sieber M, Hoffmann D, Adler M, et al. Comparative analysis of
novel noninvasive renal biomarkers and metabonomic changes in a
rat model of gentamicin[J]. Nephrotoxicity-Toxicol Sci, 2009, 109: 3
36-349

[20] Zhou Y, Vaidya VS, Brown RP, et al. Comparison of kidney injury
molecule-1 and other nephrotoxicity biomarkers in urine and kidney
following acute exposure to gentamicin,mercury, and chromium [J].
Toxicol Sci, 2008, 101: 159-170

[21] Rached E, Hoffmann D, Blumbach K, et al. Evaluation of putative
biomarkors of nephrotoxicity after exposure to ochratoxin a in vivo
and in vitro[J]. Toxieol Sci, 2008, 103: 371-381

[22] Jefayri MK, Grace PA, mathie RT, et al. Attenation of reperfusion
injury by renai ischaemic preconditioning: the role of nitric oxide[J].
BJU Int, 2000, 85(9): 1007-1013

[23] Davies WR, Brown AJ, Watson W, et al. Remote ischemic
preconditioning improves outcome at 6 years after elective
percutaneous coronary intervention: the CRISP stent trial long-term
follow-up[J]. Circ Cardiovasc Interv, 2013, 6(3):246-251

[24] Huang J, Chen Y, Dong B, et al. Effect of remote ischaemic
preconditioning on renal protection in patients undergoing

laparoscopic partial nephrectomy: a 'blinded' randomised controlled

trial[J]. BJU Int, 2013, 112(1):74-80



