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Protective effect of uridine 5’-triphosphate on brain tissue after cerebral ischemia-reperfusion injury in rats

TIAN Mou-li'*, SUN Hai-jing'® , GAO Xin®, NING Hui-jie' , SHI Xue-yin'"
1. Department of Anesthesiology, Changzheng Hospital, Second Military Medical University, Shanghai 200003, China
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[Abstract] Objective To use MRI method for continuous observation of the protective effect of uridine 5’-triphosphate
(UTP) against cerebral ischemia-reperfusion (IR) injury in rats. Methods The cerebral ischemia was induced by middle
cerebral artery occlusion (MCAQO) in rats. UTP solution was delivered through an indwelling tail venous catheter via
microinfusion pump 30 min after MCAO at a rate of 5 ml « kg'' *« min~'. Neurological deficit score (NDS) and brain water
content were determined 24 h after reperfusion. The infarction volume was determined by 2,3, 5-triphenyl-tetrazolium chloride
(TTC) staining and MRI at 6, 30, and 54 h after reperfusion. Results The NDS scores in 10, 30, and 90 png/kg UTP groups
were significantly lower than that in the saline control group(P<C0. 01); the water contents in the right cerebral hemisphere of
10, 30, and 90 pg/kg UTP groups were significantly less than that in the normal saline group (P <C0. 01). The cerebral
infarction volume was gradually decreased with the increase of UTP dose, and the proportions of infarction volumes in 10, 30,
and 90 pg/kg UTP groups were significantly decreased compared with the saline control group (P <C0. 01). The infarction
volumes at 6, 30, and 54 h after reperfusion in 90 pg/kg UTP group were significantly lower than those in the saline control
group(P<C0.01). Conclusion UTP has a protective effect on focal cerebral ischemia-reperfusion injury in rats; it can greatly
reduce the volume of cerebral infarction.
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J& 30 min 38 i B K DA SR RE L S 1 UTP %
W A2 HE N5 ml e kg '« min ', AFEFIEO,
30,90 pg/kg) HIril 4 T AR E UTP ik, 52y
WA= AR, ¥ 1 ml/kg.

1.5 AR WS4 KRR NDS K2, R
FH TTC G €800 22 K B AE ZE AR R, MIRT 3% 22 W0 4 7
WETEJT 6.30.54 h KB AH AL AR A,

1.5.1 W& KEME NDS W45 M5, i +-
T I ) R R 21 21 & K, 40 HUSD ok
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Tab 1 Neurological deficit score, proportion of infarction volume to total brain volume, and water content in brain tissue

(r*s)
Water content( % ,n=8)
. Neurological deficit score Infarction volume -
Group (n=10) (% ,n=10) Left cerebral Right cerebral
hemisphere hemisphere
Sham 0 0 80.5+0. 89 80.6+1.09
Saline control 2.2+0.63 30.5+4.41 80.4+0.47 85.041.0344
UTP 10 pug/kg 1.740.63"** 23.5+4,19" " 80.5+0.62 83.941.04" * A4
UTP 30 pg/kg 1.540.47 20.9+3.94" " 80.2-+0.61 82.840.82* L4
UTP 90 pg/kg 1.440.48 * 18.944.20" * 80.5+0.49 82.140.71* 44

* * P<C0. 01 wvs saline control group;~% P<C0. 01 wvs left cerebral hemisphere

2.2 TTCFE&LZR TTC e (K 1) % It
DX 3l 20 29k G B P €8 lE 0 X B e ATt B B
UTP 714 i 3800, 88 58 X el 52 8 46 /0, A B3R K 6
HRZH A5 FE M FR G R A i o Bk AR BBy (30, 5 £
4.41)%,10,30,90 pg/kg UTP 48 5E A& B & % A4
R 2 BRAR R 43 L 249 A 3R JK R REZH 1 ik
B (P<<0.01,% 1),

2 B#E6.30.54 h B MRI & E
Fig 2 Representative MRI at 6, 30, and 54 h after reperfusion

A': Saline control group(6 h);B: Saline control group(30 h);C. Sa-
line control group(54 h);D: 90 pg/kg UTP group(6 h);E: 90 pg/kg
UTP group(30 h); F: 90 pg/kg UTP group(54 h)

1 TTC % ﬁ iljl'. g HE *E §E {Zk */E{ 1.000 T ] Saline control
WP gk

Fig 1 Cerebral infarction volumes by TTC staining 800

A: Saline control group; B: 10 pg/kg UTP group; C: 30 pg/kg &6 |
UTP group; D: 90 pg/kg UTP group; E: Sham operation group :
400 b " IS T
2.3 MRI#ZZWHRZER MRIMWHELERE 2R g 207
N AR RER K B A L. 90 png/kg UTP 41 3 0 oy

Infarction volume F/mm’

A=

30h 54 h
HEE 6\30\54 h@%lzbﬁ%ﬁﬁ&;%’fhﬁ*ﬁ%% @3 Eigif6 30 54hE4JHE(T7FE§E{2lK F\E"’th%
(3t i - 90 Hg/kg UTP #H ﬁ@é EJA 6.30.54 Fig 3 Cerebral infarction volume by MRI at 6, 30, and
h #EZE XA B & /D F A FER K X IR, 2 R A A B 54 h after reperfusion

%%i—f%‘»%ﬁl(P<o 01), ** P<C0.01 ws saline control group; n=6, =+
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