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[Abstract] Objective To investigate the effects of dexmedetomidine preconditioning on cerebral
hypoxia-ischemia injury in rats. Methods Seventy-two adult male Sprague-Dawley (SD) rats weighing
250-300 g were randomly divided into 3 groups: sham group (Group S), conventional resuscitation group
(Group C) and dexmedetomidine preconditioning group (Group D). Cerebral hypoxia-ischemia injury rat
model was produced by mechanical asphyxia. In Group D, 4 p g/kg dexmedetomidine was injected
intravenously 5 min before asphyxia. The Neurological Deficit Scale (NDS) was assessed at 12, 24, 48 and
72 h after return of spontaneous circulation. Six rats were sacrificed in each group and brain tissues were
removed for microscopic examination of hippocampal CA1 region and ultrastructure by electron microscope.
Results The PaO, in Group D and C rats was significantly lower after resuscitation (P = 0.000, for all),
while the PaCO, was increased as compared with before asphyxia (P =0.000, for all). Compared with Group
S, NDS at each time point were significantly increased in Group C (P = 0.000, for all). Compared with
Group C, NDS were significantly decreased at 24, 48 and 72 h in Group D (P = 0.000, for all). Compared
with Group C, hippocampal neurons in Group D revealed alleviative necrosis, karyopyknosis and karyolysis,
as well as increased number of survival neurons and relieved edema. Besides, there was good
microenvironment of neurovascular unit and no obvious demyelination. Conclusions Dexmedetomidine
preconditioning can attenuate cerebral hypoxia-ischemia injury in rats, and improve the pathologic changes
and ultrastructure of neurons of hippocampus.
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Table 1. Comparison of PaO, before asphyxia and after
resuscitation among 3 groups (x +s, mm Hg)
Group N silors Gaiie Aft'er p t value P value
arrest resuscitation
S 24 91.21+11.32 88.29 +8.37 2.012 0.285
© 24 92.46 +12.08 45.33+6.72 1.678 0.000
D 24 9450+ 7.51 41.21+5.44 1.717 0.000

S, sham group, I8 F- AR 41 ; C, conventional resuscitation group, # ¥
S H4;D, Dexmedetomidine group, £7 FEFEPKBELL . The same as
Table 2-3
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Wi (x x5, FF4))
Table 3.
among 3 groups (x s, score)

Comparison of NDS at each time point after resuscitation

F2 ARIAIA KRR E LRS00 E IR )G PaCO.11
8 (% £5, mm Hg)

Table 2. Comparison of PaCO, before asphyxia and after
resuscitation among 3 groups (¥ =s, mm Hg)
Cwmp Before cardiac Afl-er ] svalue P value
arrest resuscitation
S 24 37.18+7.44 36.67 +6.45 0.805 2.013
24 36.78+£5.56 65.81+5.81 1.678 0.000
D 24 36.43+6.10 68.43 +6.60 1.685 0.000
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Table 4. Paired comparison of NDS at each time

point after resuscitation among 3 groups
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(1):(3) 0000 0000  0.000  0.000
et 303.350 194.847 201.562 204513
2):(3) 0000 0000 0000  0.000
B b 0.000 0.000 0.000 0.000
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Conventional resuscitation Dexmedetomidine
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Figure 1 Morphological changes of hippocampus at different time points in each group. Neurons of the hippocampal CAl region in
Group S were arranged closely with clear boundaries, and no apoptosis or vacuolar degeneration was observed at 12, 24, 48 and 72 h
after resuscitation. In Group C, the number of neurons was decreased, and an intact cell morphology was almost invisible, leading to
partial necrosis, especially at 48 and 72 h after resuscitation. In Group D, the number of neurons did not appear to change, with intact
cell morphology clearly visible, and only a small fraction of cells exhibited cell necrosis or vacuolar degeneration at 48 and 72 h after
resuscitation. HE staining high power magnified

18 M I, BB IR Y S, MRAZ M IE R A 2 M HES AL , B T B A, 40 AR T IR B 4
i, i 8 0 I A TR LR B A, T 2 U 0 R T AN R AR TR MR RE 2L . 5 LR R R R
524 h B M2 U HES HIOEL L K g b 23 AR P i FH EL L A7 25 6 DK e 41 K B0 il &2 5 5 24 .48 F1 72 h
WU AR R G AN R 8 P o, IR BRIk G, IS W T CAL X R T IR B A% [ 4, (HAZ 0 i R R B
R, P8 0 FLI A TR B (I B B R R A WA BUREE AANE MM & on B H B R, K b AR R ek
ZICh kA ], B A K, IS AL ;s 72 h A B (E 1),



o EEAR 2 P A 2014 4E 5 A A5 14 555 5 0]

Chin J Contemp Neurol Neurosurg, May 2014, Vol. 14, No. 5 . o431 -

T T W 2 0 M A I A | RO AR 45 e L O R AL o

and better mitochondrial protection than in Group C (Panel 2c).
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Figure 2  Ultrastructure of hippocampal neurons in each group 72 h after resuscitation. Lead citrate and uranyl acetate double
staining X 6000  Group S revealed normal neuronal nuclei and mitochondria (Panel 2a). Nearly all of the mitochondria were swollen in
Group C, and large vacuoles and intercellular edema were seen in the cytoplasm (Panel 2b). Group D revealed less intercellular edema
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