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[ Abstract | Objective To compare the protective effects of dexmedetomidine ( Dex) at different

concentrations on donor kidneys from donation after circulatory death (DCD) in rats during static cold storage,
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and to investigate the appropriate dose of Dex in protection of donor kidneys of DCD. Methods Forty male
SD rats were randomly divided into control group ( NC group) , model group (0 nmol/L Dex) and 6 dosed Dex
groups (0. 1, 1, 10, 100, 1 000 and 10 000 nmol/L), with 5 animals in each group. All rats were
euthanized after anesthetization and intravenous injection of heparin. In 30 min after warm ischemia, renal
perfusion was given with normal saline to the rats of the NC group, and with the University of Wisconsin organ
preservation solution (UW solution) containing corresponding concentrations of Dex to the rest groups. In the
NC group, the kidneys were harvested, fixed directly and stored at =80 “C. The kidneys of the other groups
were harvested after infusion of UW solution containing different concentrations of Dex and then stored in the
corresponding preservation solution at 4 °C for 24 h to simulate static cold storage of donor kidneys. The
morphological changes of renal tissues were observed by light microscopy. The expression levels of Caspase-3
and kidney injury molecule-1 ( KIM-1) were determined by immunohistochemical staining. The MDA content
T-SOD activity and NAG level were determined by corresponding reagent kits. The mRNA levels of

(D The

0 nmol/L Dex group had significantly increased renal injury score, Caspase-3 and KIM-1 levels, enhanced
NAG activity, and elevated MDA content and IL-6 mRNA level, decreased T-SOD activity than the NC group
(P<0.05). @ In comparison with the 0 nmol/L Dex group, the renal injury score was reduced in the 100
and 1 000 nmol/L groups (1.33+0.26 and 1.30+0. 16 vs 2. 14+0. 34, P<0.05), the expression level of
KIM-1 was declined in the 1, 10, 100 and 1 000 nmol/L Dex groups (P<0.05), NAG activity and Caspase-3
expression were decreased in the 100 and 1 000 nmol/L groups ( P<0.05), decreased MDA content was

inflammation-related factors IL-6 and TNF-o were detected by real-time quantitative PCR. Results

observed in all dose groups except the 0. 1 nmol/L Dex group ( P<0.05) , decreased mRNA levels of I1L.-6 was
in all dose groups except the 10 000 nmol/L Dex group(P<0.05), and declined mRNA levels of TNF-a was
seen in all dose groups (P<0.05). 3Compared with 0. 1 nmol/L Dex group, the 100 and 1 000 nmol/L
Dex groups had significantly decreased expression level of KIM-1 (0. 19+0. 01 and 0. 18+0. 02 »s 0.25%
0.02, P<0.05) and content of MDA (P<0.05); the 10, 100 and 1 000 nmol/L Dex groups obtained
reduced levels of IL-6 and TNF-o (P<0.05). @ The level of TNF-o was obviously decreased in the 100 and
1 000 nmol/L Dex groups than the 1 and 10 nmol/L Dex groups (P<0.05). (5 SOD activity was notably
enhanced in the 1 000 nmol/I. Dex group than the 0, 0. 1 and 10 nmol/L. Dex groups ( P<0.05).
Conclusion Dex shows protective effects on rat DCD donor kidneys in a dose-dependent manner, with the
doses of 100 nmol/L and 1 000 nmol/L exerting the optimal effects, which may be due to its reducing
apoptosis, inhibiting inflammatory response and anti-oxidative stress.
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2.1 BABEMRBELSF LN

HE 4L 7R . NC ZHE5 M IRAF 52 47, B /NS VB /D
BB GRS T T, %A TH I, 4 BT e 1,345
B /INERBE 22 (52 Jr ~F- 4 ) R 2 0 A e 3 2
RUWE/NEI B 5K @ IRAF 24 h J5 Y IR 20
/INERBE 2 FIE 2 200 i 58 BB, B/ NVE B ek . H
25 20 B LB A P43 8 =z NC 2355 5 0 nmol/L
Dex 4H ("BFHi4HTESY 2. 14+0. 34) Fb3%, 100 nmol/L Dex
Z1F1 1 000 nmol/L Dex 2H ' 20 ZUBA15 373 433 PG 22
(1.33+0.26) F1(1.30+0. 16) , Z R A5 i35 X (P<
0.05,K 1),

®1 ZHEALEEPCRIIMF (3 —5)

519 i3l 2]
GAPDH CTGGAGAAACCTGCCAAGTATG GGTGGAAGAATGGGAGTTGCT

1L-6 AACAGCCAACGAATCCCAGAC TTGTTTTTACAGGAGAGGGTAGACA
TNF-a TCAGTTCCATGGCCCAGAC GTTGTCTTTGAGATCCATGCCATT

3
Dy

;Y(‘p&' N “)/ *
(L O s R
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A B IEgRIE I B

0.1

2151 B

B BB (n=5,%+s)

1: NC 28; 2: 0 nmol/L Dex 28; 3:0. 1 nmol/L Dex #48; 4:1 nmol/L Dex 28; 5:10 nmol/L Dex 28; 6:100 nmol/L Dex 48 ;
7:1 000 nmol/L Dex 8 ; 8:10 000 nmol/L Dex 48 ;a:P<0.05,5 NC 21t ;b: P<0.05,%5 0 nmol/L Dex 28 bt 3
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B4 KIM-1 125685

il B

A

=

44U NAG 3% 71/(Ulg)

A % 9% 24 m) KIM-1 &G4 ;B KIM-1 6973465 F44;C.NAG #F A
1: NC 28; 2: 0 nmol/L Dex 28; 3:0. 1 nmol/L Dex 28; 4:1 nmol/L Dex 48 ; 5:10 nmol/L Dex 28; 6:100 nmol/L Dex 28; 7:1 000 nmol/L
Dex #8; 8:10 000 nmol/L Dex #8;a; P<0.05,%5 NC 28t ;b; P<0.05,%5 0 nmol/L Dex 28 }t45 ;¢ P<0.05, 5 0.1 nmol/L Dex 28}t

B2 JBAXREREHR KIM-1 51 NAG RiAKFLLE

2.2 A4 BAEA4 KIM-1 F= NAG 69 & ik H oL

G AL 45 B R KIM-1 [ 28 5k 28404 T 1%
/NE S 5 NC b, ¥ Bl 24 b J5 HAp 4484
41 KIM-1 &5 E3 1. 5 0 nmol/L Dex 4 L #2, 1,
10,100 F1 1 000 nmol/L Dex 2" 4141 KIM-1 [ 3k
HEEEEAL (P<0.05) ;5 0.1 nmol/L Dex #H [t %5,
1001 000 nmol/L Dex £l B 2021 KIM-1 ()35 & FE A%
(P<0.05), W& 2A B, Z @500 NAG 1% 77 &
775 NC 41 He %, 0 nmol/L Dex 411 NAG 75 J3 34
(P<0.05) ;5 0 nmol/L Dex #f %%, 1001 000 nmol/L
Dex 4] NAG % JJ MG, ZF A 41t 2 L (P<0.05),
L 2C,
2.3 FgEsaAerbm) B-40 Bk gm AeL R T oL

TS AL R W, Caspase-3 1IR3 45 T /)y
BRFIE/NE . 5 NC 4L i, & Bl 24 h 5 HAK
ZH ¥ 20 2N Caspase-3 Y ZRIX M. 5 0 nmol/L
Dex #H H4,100.1 000 nmol/L Dex 2H ' ZH 4 Caspase-3

(n=4,x+s)

HFE R B E L (P<0.05) ; 5 10 nmol/L Dex 21 It
#%,1 000 nmol/L Dex 2H ' 2H4! Caspase-3 521k & %
K (P<0.05) , WLI& 3,
2.4 BLAB AR K SOD & /142 MDA &6 T ik
5 NC 4 Fbds: 2% Bl 24 h 5 AR 4T H
B SOD 3 K. 5 0.0. 1,10 nmol/L Dex 2 %5,
1 000 nmol/L Dex 1 £ 21 & SOD i Sy 34, 22 5+ 4
it F L (P<0.05, 8 4A) o &Vl 24 h 5 A
K LH L MDA & =8 NC 43, 5 0 nmol/L
Dex 2H %% :1.10.,100 .1 000 F1 10 000 nmol/L Dex 2
B 2HZ MDA & 5L, 2 A Ge it 7 L (P<0.05)
50.1 nmol/L Dex 2 kb % :100,.1 000 nmol/L Dex £H
B 4141 MDA 7 5K (P<0. 05,5 4B) ,
2.5 AFIE4ZE 1L-6 427 TNF-a %9 mRNA & £ 4L
RT-qPCR il 45 R 3278 (& 5) . 5 NC 4 %%,
0 nmol/L Dex 215 ¢ 21 IL-6 ) mRNA FE ik (P<
0.05), 5 0 nmol/L Dex 4 F#%%:0.1.1,10,100 F
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1 000 nmol/L Dex 4 IL-6 ff) mRNA Fik B EFFK(P<  EFFK(P<0.05) . 5 1 nmol/L Dex 41 H.4¢: 10,100
0.05) , A AN[AJ e Dex 4 TNF-o B mRNA ik R F11 000 nmol/L Dex 2 TNF-a ff) mRNA FEi5 &A% ( P<
FEAK(P<0.05) . 5 0.1 nmol/L Dex #4H %5 :10.100 0.05), 5 10 nmol/L Dex 41 kt.%¢:100,1 000 nmol/L
F11 000 nmol/L Dex #H IL-6 F1 TNF-« [} mRNA ik Dex 2 TNF-« 1) mRNA F5i5 4% ( P<0.05)

NC 4 ) 0 nmol/L Dex 21 - 0 1 nmol/L Dex Qﬂ ) i 1 nmol/L Dex Qﬂ

7 100 nmol/L Dex 28 )
TR "““’Wc-s Tr At

\‘,.a
RSSO

be

e
T

Caspase-3[¥J

21531 B
A % 9% 24046 Caspase-3 & ik ;B Caspase-3 #9346 55 A4
1: NC 285 2: 0 nmol/L Dex 283 3:0. 1 nmol/L Dex 28; 4:1 nmol/L Dex £8; 5:10 nmol/L Dex 28; 6:100 nmol/L Dex #8; 7:1 000 nmol/L
Dex #8; 8:10 000 nmol/L Dex 2H;a: P<0.05,%5 NC 2t ;b: P<0.05,%5 0 nmol/L Dex 2H} 45 ;c: P<0.05,5 10 nmol/L Dex 20 rbix

B3 BAKXKREHEMALR Caspase-3 RIEKFLLE (n=4,xxs)

600 P
=19}
£ bed &
< 500 ‘ =S
= a =}
Z g 34 a
= 4004 < bobo
Jautd i °  be b
2 300 @1 24
-
un
5 200 =
= - 14
= 100 8
e %
z X

2151 A
A. % SOD # /1 ;B:MDA 4%
1: NC 285 2: 0 nmol/L Dex 283 3:0. 1 nmol/L Dex 2; 4:1 nmol/L Dex #8; 5:10 nmol/L Dex £1; 6:100 nmol/L Dex 28 7:1 000 nmol/L
Dex 28; 8:10 000 nmol/L Dex ZH;a: P<0.05,%5 NC 2H3t% ;b P<0.05,5 0 nmol/L Dex 2H 43 ;c: P<0.05,%5 0.1 nmol/L Dex 2B }b3% ;
d: P<0.05,%5 10 nmol/L Dex 48 b2

4 ZAARSHEHAL S SOD f1 MDA FikKELLE (n=4,x%s)
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IL-6 mRNA X #35

be be  be

4151 A

TNF-oo mRNA FH X ik

bede  bede

ikl B

A.1L-6;B.TNF-o
1: NC 48; 2: 0 nmol/L Dex 21; 3:0.1 nmol/L Dex 28; 4:1 nmol/L Dex 2i; 5:10 nmol/L Dex 28; 6:100 nmol/L Dex 2i; 7.1 000 nmol/L
Dex #; 8.10 000 nmol/L Dex 48 ; a: P<0.05, 5 NC 28tt4x;b. P<0.05, 5 O nmol/L Dex £B}t %% ;¢: P<0.05, 5 0.1 nmol/L
Dex 2B & ;d: P<0.05, 5 1 nmol/L Dex 28}t %;e: P<0.05, 5 10 nmol/L Dex 48 Fb 4

5 ZBHAREAEMHELR IL-6 F1 TNF-o 1 mRNA RiEKFELE (n=4,x4s )

3 g
3.1 DCD ik A & A L

LEER 2 RIS/ PR I o e AN LN N N7/
U R 255 ) 2 A SBT3 o AR AR ™
T B 2 R A2 AR R BRA T . N B A
B IR AN, DCD R RS B A IE A
. SR DCD HEA LS B RGN A, & AR oA
Yy )5 K M G BE (primary non-function , PNF ) 1 3) §E 4E
iR (delayed graft function, DGF) [ il o B,
A4 5 DCD BEAGRAT BT R FIF FH 3R A A ROR S,
Db g B Bk 2 Y ST B, A R T ORI A, 2
LR R AE Y D RE , AT B 22 f) R ) 2 B 9%
PEFRE A E BN, AR ER L E L.
DCD 2 g 2424 45 45 T A R 3R I 35, e i A s
I , o B G 0 0 i S v s R AT P gk — 20 i
PSR BB, HE Ch E B R g B AR R K 3R
(2016 ) )" AETCMLHEAF BT, BRI 7] >20 min
DU REAB SR A 22 , AL B AT 4o A2 A 1T B 1] — S AN i
i 60 min, B JEVS RAFIN A AN I 24 b P51, AT
IS ) DCD BRI T EAGR M1 30 min, ¥ B I i
1] 24 h,
3.2 AARERZIRE

ABIFFE i L HES7 B DCD B AR 4 B I T
AL Dex BIRAFB P RAF 24 h, B4l DCD it
B ERSEROIRAS o fEFYEE DCD AL BB A 0 il 42l
J5 AR G ) e S RITG ol s B804 B 1L it 31 ) 27 2= AL AR
S, AT RE S ECAGR IR A A . b RS
¥4 JECEU ) 200 35 0 22 (EL AN 45 1, IR Y —

iR (ATP ) T sRad BT AE AR S8, #0518 J8 T RE E— 25
R SR BRI . AT AE R RN, KR
DCD {5 22 #4451 30 min J5 FFRSRK 24 h, 5] T
R JIEAS ) 5 B2 P 25 R 00, B4 B /N ok, Rl AR
GrIBLvE B 2R AL AR TH 2R o Dex TS AT FEAIG
B ARG TE S, LA 1001 000 nmol/L Dex 20T &5 2#
AL RAF B
S A SR P I UL PR R L B /N ek
R IRE W GBS LIS bR, (H 2 H0 00 F 241X 2
AR NI P A I G AREAE | B PR e ARy o
AR R 1, 3k 2 I AR AN I R A 3 IR s 11
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Je—Ah 1 RUES IR 1, HoA SR Bk B RORS 3 E 454
S, P I B SN A I B R IR
OUT B IR LU A LS KIM-1 35, B A E IE
O3B N KIM-1 39 323K K- BVR 25 T o e
RO B A SRR /N sk i 2o SR 0 Z i, KIM-1 2 R ]
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3.5 AFRESL

L5 LT IR, Dex ]38 A 100 1 240 i 6 T L AR 9K
FNAAE S, I8 0 B AL 2R 45 47 , S 8% DCD 3t B ) £
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