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Effect of dexmedetomidine on the inflammatory response and acute kidney injury

in patients treated with coronary artery bypass grafting under cardiopulmonary bypass
ZHANG Cong-li' ,REN Li* , MEI Mei' ,LIU Di' ,SHI Chao’ ,LI Xiao-hong'
(1. Department of Anesthesiology ,3. Department of Cardiac Surgery,The First Affiliated Hospital of Bengbu Medical College,
Bengbu Anhui 233004 ;2. School of Laboratory Medicine , Bengbu Medical College ,Bengbu Anhui 233030, China)

[ Abstract] Objective:To investigate the effects of dexmedetomidine on the inflammatory response and acute kidney injury in patients
treated with coronary artery bypass grafting under cardiopulmonary bypass. Methods ; Sixty patients scheduled by coronary artery bypass
grafting under cardiopulmonary bypass were randomly divided into the dexmedetomidine group( group D) and control group( group C)
(30 cases in each group). After anesthesia induction, the group D were treated with 1 pg/kg of dexmedetomidine by intravenous pump
for 10 minutes,and then 0.4 wg - kg™' + h™" of dexmedetomidine by intravenous continuous pump until the end of operation. In group
C,the same volume of 0. 9% sodium chloride solution was pumped intravenously in the same way. The blood samples from internal
jugular vein and urine samples were collected before induction of anesthesia( T, ) ,end of cardiopulmonary bypass(T, ) ,end of operation
(T,) ,and after 6 h(T;),24 h(T,),48 h(Ts),72 h(T,) of operation. The serum concentrations of tumor necrosis factor-a( TNF-a.) ,
interleukin-6 (1L-6) , C-reactive protein( CRP) ,serum creatinine( SCr) ,blood urea nitrogen (BUN) and serum cystain C( CysC) were
detected. The glomerular filtration rate (GFR) at each time-point were calculated, and the levels of neutrophils gelatinase-associated
lipid delivery protein( NGAL) ,kidney injury molecule-1 ( KIM-1) and ,-microglobulin( ,-MG) in urine were detected in two groups.

Results : Compared with T, , the differences of SCr and CysC concentrations between two groups were not statistically significant

from T, to Ty (P >0.05). Compared with T, the levels of
TNF-a, IL-6, CRP, BUN, NGAL, KIM-1 and B,-MG
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increased ,and the eGFR decreased in two groups from T, to T

(P<0.05 to P<0.01). Compared with the group C, the
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concentrations of TNF-a and IL-6 in group D decreased at T,
to T, ,the NGAL and KIM-1 levels decreased at T, to T, the
CRP and B2-MG levels decreased at T, to Ty ,the eGFR values
increased at T, to T, ,and the BUN levels decreased at T to T
(P<0.05 to P<0.01). Conclusions : Dexmedetomidine can

reduce the degree of inflammatory response caused by coronary
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artery bypass grafting under cardiopulmonary bypass,and has a protective effect on acute kidney injury.

[ Key words] dexmedetomidine ; cardiopulmonary bypass ; coronary artery bypass grafting ; inflammatory response ; acute kidney injury
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0.06 mg/kg MRFEPKAR 0. 3 mg/kg K775 KJE 2 pg/
kg JWBT I 82 0.3 mg/kg, U E G AT HLRGE
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min , 15 f2 8 ~ 10 mL/kg, FEWHR 10 ~ 12 /4,
HEFRIE SR AR50 R (P, CO,) 35 ~45 mmHg,
A7 ST K 2 A T O R RS R B
g2, ARTPYERE (BT A L SR KR I DA
FEG S5 AE , Ta] W Ji e S &% 25 A R R i 2 4
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B 0 W & Y W/ ASA AL e BT
o 1I% I m H 3 & Bk i8] /min 5} 6]/ min
D4 30 20 10 60.73+£9.62 69.14 £9.32 23 7 12 18 22 141.16 £37.81 105.10 £28.71
C4 30 18 12 60.07 £8.60 65.17 £6.97 24 6 10 20 20 132.00 £55.92 109.17 +31.22
t — 0.29 " 0.28 0.33 0.10* 0.29 " 0.32* 0.74% 0.53
P — >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05
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1%, 2238 A L2 X (P <0.05~P<0.01) (I
#£2),

R2 2 ARAZREAME CRP.TNF-o & [L-6 7K FEHIELE (x +5)

I n T, T, T, T, T, Ts T,
CRP/(mg/L)
DA 30 1.05£0.24  7.16+0.92** 14.35+1.02"* 59.301.43** 70.63+1.98** 57.42+1.11"* 39.500.85" *
cH 30 1.08£0.19  7.19+1.34* " 15.24+1.78"* 65.3421.45" " 78.68+1.56"* 68.35+1.21° " 45.30+1.28"*
! — 0.54 0.10° 2.38% 16.24 17.49 36.46 20.68%
P — >0.05 >0.05 <0.05 <0.01 <0.01 <0.01 <0.01
TNF-0/ (ng/mL)
DA 30 1271 £1.25 21,38 +1.72" % 30.3124.88* % 31.69£2.59"* 39.08+7.91"* 27.61+8.65"* 21.22+7.54* "
(oFi| 30 12.63+1.36 31.95+2.07" % 41.19212.48" * 45.33£6.86" * 55.89+1.95"* 41.32+10.13** 32.35211.62" *
t — 0.24 21.51 4.45% 10.19% 11.302 5.64 4,402
P — >0.05 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
IL-6/(ng/mL)
DA 30 9.31+0.87  18.53+2.39" " 28.22+9.21%* 33.87+5.79"* 30.65+6.69%* 25.02+4.30"* 20.33£5.76" "
c4l 30 9.09+0.70  37.95+2.07"* 58.7617.87" " 60.76 £2.47* * 58.73+5.66" * 45.80+8.47"* 40.2226.58" "
i — 1.08 33.64 8.32% 23.40% 17.55 11.984 12.46
P — >0.05 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
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KR, T, ~ T, I eGFR (A, 25 H Gt &
(P <0.01)(WFE3),
2.4 2 AyAR ANABFIA] SRR B AR AR AR 6 AR
5T, BfHe#,2 41 T, ~ T, B} NGAL KIM-1 ., ,-MG
KFTFrim, ZRAGEIHHEL(P<0.05 ~P <
0.01);5 C 4, DT, ~T, Bt NGAL KIM-1 /K
FEAR, T, ~T, T, B B,-MG /KFEAK, 222G 5811
SR (P <0.01) (£ 4),
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AWFFESE T W, 4] 5 CysC 20 Py R fi]
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INERYE T R — AR PR, 2B R WL /NER T RE R
11 CPB e ok 5% 46 A% A AR 5 | /e B9 B 463405 B 22 DL /1
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SR IFE A%, (HTE CPB O IE T AR, SCr #1 BUN
KT AR G TR 8Ok, A5, BUN
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0TI NGAL R RO EAR S5 2 B ERS 1
FUIWbREY . KIM-1 2 —F IR A, 76 1B % B4
SUNTER, B0 G Ak i B n . AWF o8 3,
D 41 CPB T ik 55 B B AH 6 N 7E T, ~ T, B IR
NGAL Hl KIM-1 7K F-3 8 #FLF C 41, BB DEX
X CPB NItk 55 6 # A A5 A Bl T AR B Uie 2
A—ERYPYEN, XATHES DEX Hisg i 4244y,
RV ML /1 BEL T, B B O 2 PR 28 6

£33 2HABAZRESMFE SCr.BUN,CysC 7K F R eGFR BIELER (% +5)

4l n Ty T, Ty T, Ts Ts

SCr/ ( wmol/L)

D4 30 71.95%5.05  68.21£7.92  71.00%6.79  69.95+7.62  67.13x4.13  70.32£5.59  73.3724.25

c4l 30 72.33:4.89  66.65%8.67  69.46:5.97  67.0024.20  62.2026.72  76.55%3.37  71.66%5.52

t — 0.30 0.73 1.86% 3.42 5.23% 1.34

P — >0.05 >0.05 >0.05 >0.05 <0.01 <0.01 >0.05
BUN/( pmol/L)

D4 30 4.82:1.37  5.83:+1.76%  5.96+1.21° 6.56+1.63"* 7.55+2.12%* 10.98+2.56* * 8.66+3.03 " "

c4 30 4.85:1.26  5.72:1.95"  6.12£1.55%% 7.28+1.33** 8.08%2.11"* 16.77+2.86" * 15.641.97**

t — 0.09 0.23 1.87 0.97 8.26 10.58%

P — >0.05 >0.05 >0.05 >0.05 >0.05 <0.01 <0.01
CysC/(mg/L)

D4 30 1.10£0.16  2.20£0.08 0.91£0.13 1.36 +0.05 1.33 +0.08 1.41 £0.06 1.00 +0.08

c4l 30 1.08+0.14  1.92+0.09 1.10 £0.06 1.21 £0.08 1.22£0.06 1.22£0.07 0.98 +0.11

t — 0.52 12.74 7.274 8.714 6.02 11.29 0.81

P — >0.05 <0.01 <0.01 <0.01 <0.01 <0.01 >0.05
eGFR/(mL * min ="'+ 1.73 m ~2)

D4 30 102.72+4.28 89.32#5.13" % 96.356.22% 93.75:4.33% 98.456.50* 83.22+4.47"* 101.72£5.27"

c4l 30 104.00£7.95 88.74+8.21"* 98.3225.50" 92.55%6.05% 77.32£5.58* % 72.05%3.95" % 82.38£6.42" "

t — 0.782 0.332 0.88 13.51 10.26 12.75

P — >0.05 >0.05 >0.05 >0.05 <0.01 <0.01 <0.01

5T, #HILH = P<0.05, # % P<0.01; AR ('fif

x4 2 BBARHESRKE NGAL KIM-1 & B2-MG K FEHILLES (% £5)

Vil n T, T, T, T, T, Ts T

NGAL/(ng/mL)

D4 30 4.38£1.32  8.57£1.68°" 16.88+4.50" % 25.62%3.21" % 31.06£7.52* * 28.38+4.58** 21.25+7.24"*

ok i| 30 4.67£1.37  9.09£1.66" " 44.08+9.40* % 69.7717.87 " 67.69£10.35" * 65.72+11.53* * 41.42+3.21"*

t — 0.83 1.21 14.302 13.322 15.68 16.49% 13.95%

P — >0.05 >0.05 <0.01 <0.01 <0.01 <0.01 <0.01
KIM-1/(ng/L)

D4 30 252.87+39.64 270.45£40.18 * 336.49 £32.31 " *625.66 +46.53 " * 466.53 +37.45 * *382.45 £36.53 * *303. 14 +43.65 " *

c4l 30 254.32x40.76  272.36 £38.46 * 376.89 £39.76 * *868.48 +62.67 * * 689.66 +33.27 * *572.33 £39.58 * *413.58 +43.85 " *

t — 0.14 0.19 4.32 17.04 24.40 19.31 9.78

P — >0.05 >0.05 <0.01 <0.01 <0.01 <0.01 <0.01
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é}’éﬂ n TO Tl TZ

B,-MG/ (mg/L)

DA 30 0.13+£0.08 0.25+0.08" " 2.25+0.89" "
CH 30 0.15£0.07 0.26+0.09" " 2.32x1.02" "
t — 1.03 0.45 0.28
P — >0.05 >0.05 >0.05

61.71£5.24"
81.32£6.36" "

126.46 £10.32* * 109.38 +5.45" *
138.32 £12.25 " * 112.35 £6.25 " *
4.06 1.96
<0.01 >0.05

71.66+3.30 *
92.5447.57" "
13.85%
<0.01

13.03
<0.01

5T, A HE = P<0.05, % P <0.01; AR 'l

B,-MG J&— Tl P PP AR 43 & i v 2 1 5, i
i L2 4 L R Al R 22 B A A% ML 30 . B,-MG
Gyt B/ NBR S 24 N IR WA B fE D
ST, BRI HE L, B,-MG Fll GFR Z [al /£ 75 25 ik
FERAROCHE , m AR Dy B B 450405 Y — 0 B A I 9
bR, ARBFFEH ARG 6 h B,-MG i 3 7t 22 W 5 /N
B E, D AT C 4, 45 R S DEX BB
W% CPB k5% B RS AE A 5 | B I S G 2518 .

25 LR, DEX RE#S AR CPB k5% B AE A
S i R M BV FR BE, X CSA-AKT A — & i
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