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[ Abstract)
mild hypothermia on focal cerebral ischemia and reperfusion and local cerebral glucose utilization (LCGU) in the in-
Methods
gerine induced hypertension group, a mild hypothermia group and a combination therapy group. The neurologic defi-
cits, infarct size and LCGU were observed in the rats with focal cerebral ischemia and reperfusion. Results Com-
pared with the control group, the neurologic deficits (P <0.05) , infarct size (P <0.01) and LCGU (P <0.01)

were significantly lower in all treatment groups, the infarct size and LCGU of the combination therapy groups were

Objective  To investigate the protective effects of Green Tangerine induced hypertension and

farction rim in rats. A total of 64 rats were used and randomly divided into a control group, a Green Tan-

lower than that of the hypertension group and mild hypothermia group (P <0.05). Conclusion Hypertension and
mild hypothermia could provide cerebral protective effects during focal cerebral ischemia and reperfusion, and combi-
nation of mild hypothermia and hypertension therapy had greater protective effect than monotherapy. The protective
mechanism might be attributed to the improvement of the disorder of rCBF and LCGU in the infarction rim synergeti-
cally caused by mild hypothermia and hypertension.

Cerebral ischemia, reperfusion; Mild hypothermia;  Hypertension;

[ Key words] Local cerebral glucose

utilization

TR 5 S A B, LA e P30 ik

AT 2 A R 2 SRR A i PR B il &2 573

HUL X (RIS X ) Ji] LA — b 46 26 4 R 2 T s 1)
DI, 1 XA R A SRR X 2 X oA T
B T30 X, 76— 5 B (8] PN G038 22448 o I 978+ ( cere-
bral blood flow,CBF) , 1l i% [X 33k P () ##t 28 50 0] K &2 1E
WINEE >, Wl W5 X2 f6 RYA Y7 AY F AT X Il —

B B 430030 BRI, 8 HrRHEE 2 [ B B 24 5 B [] % = B e
L ESAR(WRLL B ERE) AR R 2 vt (k) s RIUR 2 AR EE Bt 22
WAL E)

HIAEE 259, Email ; giankun1 129@ sina. com

TR, 1 (R 28T 4 i G0 37 S it PR 453453 , IR EIE
SEAVARGIR (32 ~35°C) T 1% ke i 4 i 461475 B A 5
RSP VE FH B e A B 00 453 405 R BBk 2 7 4% FR 45 v
RHERITVER T AR AT R i S 30 s R R
O H A A | i R R R AEG, A R ke i Y S
B, AT R B, ML S A TR ek i dele 1f S
YT TE R IG T R B I R K AR S
K FH T K2 T I A S ARG TR X e e i ke o, P8 7 R
HATIRYTTY , IO — 3 BB 07 FH 8 75 & 48 5 4110 i £
PN T A BIEIT L] . PR &S R ARGE IR



- 740 - rh AR B S 2 5 60 2 2007 4F 11 J145 29 445 113 Chin J Phys Med Rehabil, November 2007, Vol. 29, No. 11

MRS A%

— LB B B sy

PR E i B P Wistar K 64 H | R 200 ~
250 g, B R R 2 6] U s 2 B 52 50 s 4 oo 4
it B CREL S Rkt B 5 B2 TR AR 4 K
IR + FHEA, B4 16 HURRL, segiid bl
D25 2K B AT IR 02 | BRI Y Bk 7K

R R B o i P AR AR ) A

2 I, Koizami K KRy Ak i S5 1 -8 3 452 4 45 764 <l
VEDT:00 R0 2% B Z404% 30 mg/kg IR T X 4%
2 R R A T I s i, R A BRURR I BBV RSz [ 2, A7
FBIE TP T, A B — A Sk S0 B bk R AN sl
Jik , 25 3L Sl KT o sty , FE I8 Co it 701 ¥ — 45 FLER . 7E
SNk BN bk o AR EEFLEA M sk, 2830 B
FicA A Sk B (5 A 1.5 5 2R e £k 2= KN b 3 ik
A2, LA BELDT R HR sl ok I , 5 200 A sl ok i [R) Je ek —
REEFLIREER K. MGHL 3 h J5H e B4R 2 3
MBI KANA T R

= AR A3

K KBS B VK48 1 BRI U | 4 S W30 T HG S
Pt 28 TR Y 5 e XA IR 20 B AR, + THR 4K Lk
AT A B 5 35 FH R B TR 7 2 s ARl oA B AR I g F
T E TR B 2R B A S S A TR SR
FIAE) # Al AR BT TN, AR IE L R 5 em,
AR T5 BRI 2 b B TR S0, AT IRLAE 1 h PIBE
F(33 £ 1) CHARFERRE 1722 24 h 5 Ab3E3hY .

LV SR o 1 K N A A S 1

K FH 7K 2 BE UL ) & F B SR, 25 R EE R
2 g/ml, HT pHAEZE 7.2, 155 26 70 A IR UL 42 B 4 €4,
BB, IR L Y, &5 iR SRS A
FH R RIGE B B2 R %) . R Cardiocap WMi47{X
(FHZ277) ME & 4l S2 g0 K R Sk it e . 75 B2+
HRARIR + FHEH THI0 2 h 5 R MR E T
i P 2 M s R S5 A 7 B TR R (1 g/ kg IR EE ) L
IMLE4E 47 7E 120 ~ 130 mmHg (1 mmHg =0. 133 kPa)
IR R4 3 by, AR K0T FE 4 K BRI s it 1 55
A ERER K

. LIRS

ALK BT AR SE T AT A 2 T BE BRI 4,
Z W, Longa % VA0 5 40 VE b, Horp 0 433
IO TIRERE AT 5 1 43R 52 B M £ D) RE B, 1
ANRETE MR 2 3R T R 2 T RE B, n] FR 4%
P8 ;3 R A 2 D RE SR, n] RN} ;4 SR
Bk AT,

S RS LA BRI

MALEHEAT 24 b JE , NS AL e 8 Ik
BT BT K B, o8 1 4L 218 T - 20°C IR 58 A U
20 mln,l&@)ﬁﬁ?ﬁ’[ﬁ@ﬁ,ﬁgé’g 2 mm,ﬂ%wﬁﬁﬂpﬁ
A 10% L1 DU A ME (TTC) B R 22 vhif (50°C) HhkElt
PRI R S min , HoH fBESE X AN €, 1E 7 fik 41 210
e LT, SR MPLAS-500 % 2 R % €4, 955 B 1A
1G53 MT B2 G T R A6k T AL (S) |, B AT AR K /N A
KV =Sd/T2 (S AFEFEALTHAL, d MEREE T Rtk
KAFH) SEATIHE, A Bl A ST AR AR

£ RS M 2 2 A A A R R

B SIS TR BERT 1 h 4> BIE 8 H e BB
TG 240 (30 me/ kg IR ) HEA TR, 7] o) 52 i
JBEsh KA A, o K B IS, BRIk R S 14C 2
AR A (14C-DG, 3.7 MBq/kg, Amersham Inter-
national pl 28] Y, BOURHE PE N 12,5 MBg/mg) , T
45 s WiESTsERe, 4Rl 0.5,1,2,3,5,7,10,15,30
K 45 min BHERESIK L 1 %K (5110 %K) ,0.2 ml/Ik,
PL2 000 r/min B5.00 5 min, B 10wl 1% 90 if B K SF
(BT FH AR 52 9 A 2 w17 ) 5 95 B 100 wl I3
BN R I AR (o SRR Y 60% = AR +
P TREA A TR H,0,) B T 50°C 3145 rh il 4k i
JE AR, I 52 LV 14C-DG T (RN I 52 A3
A DOR A B2 B S 0 o 8 ) o 256 K BT pR
FIAERL 45 min Ji 37 BP Wk O, 8 0 AR A8 21 208 1
—50°C SR B, A R A I U IR T - 70°C VKA
DI K, SR AT IREIR TR VKA I A (R TR 2520 wm) |
NEAL )5 2,4,6,8,10 mm &FF 2 mm B 1 A, T
60°C HEE FHET, 5256 ] X Y6l AN Kodak 23 7 H
i, SR FH HPIAS 1000 7 /=5 175 7 15 7 €205 B L S0 BT R
45 (AR K2R TR BF BE 24 B T B 15 TR A R 4R
HEY FEATEE 0T, B 8 Sokoloff 257 3R AL 7 FL i
A G T DX A AR FE 8] 2 76 2 8 A K (local cere-
bral glucose utilization, LCGU) ,

NG

AW FTSEHE L (1 £5) TR, Boit 0 g5
T5 22530 IEEAR ] g #5560, P <0.05 FoRmEHEA
SRR 2=

# R

— LR RAEFSH R

FEFREEIRE R 25°CIBOL T, 45 41 52 56 K BRI Ak afn
JE U 3R R AR K S 7 Bl i T B Ak AE i 34 06 B 4 A8 1k
(P>0.05) ; AP WARIR A 5 B R4 X WA IR + FF
JELH A B0 3R K S350 FR4H W (g A1 (P < 0.05)

T A SRR B AR A A M

25 20 S0 K FRZE St i iy A A BT R L i R 4 6 I



rPAEYFE S SRR E 245 2007 4E 11 A4529 %45 11 ] Chin J Phys Med Rehabil, November 2007, Vol.29, No. 11 - 741 -

(P >0.05) 5 413 b B Xk HEZH 0 AR Yk 4 1
JESHRIMAT A, 27 LG #E (P >0.05) , F %
T He 2 R WA TR + T e 2H R SR A B g s X R 2
WAL (P <0.01) , BAARBHETE W 1,
- WS R M vy N 7 N D 3 ) QD R
H# (mmHg, x +5)

4 n i7IGD) BRITJS 3 h AT
X HRZH 8 102.7 £7.03 103.5+6.20 102.6 +7.01
BRIEH 8  101.4£6.13 127.3 +3.56" 101.5+6.10
WAKIR L 8 102.8+5.56 101.9+4.76 100.8 +5.09
WARE + FHEZ4L 8 102.5+6.06 126.7 +4.68* 102.3 +5.06

o SXTRA AR 2P <0.01

= AW KB AR B4 A SE AL AR
FEZEAE E i LCGU 284k 0 He A

TR TR AR IR A B AR + T 2 K BR A
ZIREEIE 3 B EICT X A (P <0.05) , H
Fh L AR IR S AR T + T T 4 i 458 78 AL AR R
W1 /NTXTRRZE (P <0.01) s i —20 ot 5 &80, WEAIG
T+ TF R A A S AR AR B /N R T R 2 R AR
TRA(P <0.05) ;75 TR AR S WA + TF
JEZH LCGU 7K #4 B WAL F X REZL (P <0.01) , WEAIG
IR+ FHEZH LCGU JKF-IH A T 5 B T R4l A A L
ZH(P<0.05) , LIAREHEIENLE 2,

T2 AU R 2 I RE BT KA AE A AR K
LCGU /K H# (% %)

a " ?jﬂ?éiﬁﬁ%ﬁk WB@E&# LCG}J( ;me)l:
WE5r (41) EF (mm®) 100 g "“min~")

it HE 21 8 3.125+0.835 410.8+89.4 182.7 £23.0
HEIEA 8 2.315+0.501* 208.4 £53.7" 80.4 +£10.3"
AR T2 8 2.125+0.991* 210.5£40.5> 42,9 +11.2P
WARIR + FHEH 8 1.550+£0.707* 115.5 £21.9%  26.3 +0.9"™

. SR S, P <0.05,°P <0.01; 5% & FHEH WK IE 24
P <0.05

i@

M SRR AR Rl R R —, 4
FFIE Y Y 0 H O ORUE G e A TR S, 2 EUIN
I A5 £ 1 3 K s A A e e A 28 2R g 1
R AEFEAEARFR ) 22 R, B ATIG R - 28k 25
YR A LI Sl 4 S 6 A A 3K 6 24 X6k v I
J& By sk i 8 B A PR, A Se B i A A 245 1)
T S AR ARG IR ) A FHEE ZR 3 1 X i it i 63 473 1)
PERY DRI, XoF A ke i £ 2 R A 3 XS A TR VR T
FLA B S, AT ey L i DX v 7 A, A T A
TREER . BT IR, e A S g S Rk s ik
RO AL F B ARG (71 +2) % , 117 24 5] IF 25 7 HE A
MM T & 65 mmHg PLJ5, 5 sy 30 A i 3 2

AR 2 RS IE H 7K1 (84 £3) % , I HLkill 2 h F
T TH R VAT 7 2H I RE 56 A AR FR AT HR 26 sk /D> 459
AWFFTEER B, BB 2 h 5 R THEIR T 5256
KR, A B A2 T R 458 3 0 R0 A BE el A L T
AT XS HEZH | RS A Bk 1L T IR Y7 8 A i PR Rk
N7, SR S SRR T 5 R — 3 S5 A A IV AR X
e i PR VR R BRI T, R B A 2 D RE B4
R AE St A FR AR I S AR T X6 HR 2 1 5 ARG Vi - T
TR SR b A e P R A A — e R A i R
YER . AR + TH ALK BUBAISEL AT BN T3
B TE R 2H B AT, HE i 22 T e Sl - 43t B S 1K
T B TH R S WARTE 41, 2 W T 5 5 WA IR T Wi e
AT I I I PR 405 T B P R Ak

JUE ARG S T 3 7 %o i dfe oy P 3 B4 LA
HE RS VER B8 Y 6 7 HL B i A TS 2
5 SCHRARAE , AR 3 n] LA IR ZH 2L SR 1 ik 2%
B P 25 JRORE I R AR M A i 1) A g 4 R
KB, AT T RE FH I8 AR AL i A 50 &k ] 340 XS AR AR
WK 7 A e i 30 P 2 292 m A X R A A
FI SRR X 1) 322 X3 P G SRR T A 16 sl 3 =
Jey PR ML 5 LCGU ™ B AN DT ( RP Jmy 30 Hiki 1f 37 &
T LCGU 1) , 5257 X A 670 N RAE kL BA %
PIFEZ AT T8 0 oy M f, 37 G P S i U
AT BEARAILAAR LCGU ZKF-, Rl el Jr 38 DX 3l i 1, o7 12
5 LCGU My /N DCC 2 2, A 0 H 75 0 a5 3 sl 2485 V-4
ABFFEIN N, FEATR i ke 1y 2H 2875 20 4 G 28 A R 2 0
AR ot P P 453473 A = Z R AL 2 —

SR T IR T R S O B L | L R
KA (BT 24 4 T R T30 6 15 5 i i i DX A 0 A 41
B, AR 2 Bt 0 T T 5 | & G b 2 g
AHIFFE K BR, 24 1) K RN s 3 S Bz 24 e L ot e T
157 20 ~30 mmHg B, HAGAEFEAL R 121 X LCGU /KB
AT X BB A $H 00 R T A S O T e T T v
Je e ik g5Fe i, XA ASE ARG A58 T, M3 F 8, Bl e i
XA TC AR R, IR + AR 4H K BUIN LCGU
IV BARTF AR AL R 75 B T e, 48 m TH R 5 31
R T #U LCGU s ma BA sl /8, Hodp 7k e id
Y7 T B0y 50 ik 0L e o, ) T G SRR P A R [
Bk STV I T RAATG 1 A 2H S0 W %) AR 23 At e 5
A ke 1L X 1L 37 5 LCGU 3387 ik B4, G 7 K B
Je e P i e iy PR Y 5 4 LA U R

Z £ X #

[1] Kita H,Shima K, Tatsumi M, et al. Cerebral blood flow and glucose
metabolism of the ischemic rim in spontaneously hypertension stroke
prone rats with occlusion of the middle cerebral artery. J Cereb Blood
Flow Metab,1995,15:235.



. 742 -

FRAR B A A 2 2007 4E 11 A5 29 45 11 3] Chin J Phys Med Rehabil, November 2007, Vol.29, No. 11

[2] Memezawa H, Siesjo B, Smith ML, et al. Penumbra tissues salvaged
by reperfusion following middle cerebral artery occlusion in rats.
Stroke , 1992 ,23 .552-559.

[3] Nakashima K,Todd MM. Effects of hypothermia on the rate of excita-
tory amino acid release after ischemia depolarization. Stroke, 1996,
27.913.

[4] Kader A,Frazzini VI,Baker CJ. Effect of mild hypothermia on nitric
oxide synthesis during focal cerebral ischemia. Neurosurgery, 1994 ,
35.272.

[5] Smrckka M,Ogilvy CS,Crow RJ,et al. Induced hypertension improves
regional blood flow and protects against infarction during focal ische-
mia:time course of changes in blood flow measured by laser doppler
imaging. Neurosurg,1998 ,42:617.

[6] Longa FZ,Weinstein PR, Carlson S. Reversible middle cerebral arte-
ry occlusion without raniectomy in rats. Stroke, 1989 ,20 .84.

[7] Sokoloff L, Reivich M, Kennedy C, et al. The [ 14c] deoxyglucose
method for the measurement of local cerebral glucose utilization ; theo-

1y, procedure and normal values in the conscious and anesthetized al-

bino rat. ] Neurochemisty,1977,28 :897-916.

[8] McCulloch J. Neuroprotective drug development in stroke : blood pres-
sure and its impact. ] Hypertens Suppl,1996,14.131.

[9] Tohyama Y,Sako K, Yonemasu Y. Hypothermia attenuates hypergly-
colysis in the periphery of ischemic core in rat brain. Exp Brain Res,
1998,122.333.

[10] Bacher A,Kwon JY,Zornow MH. Effect of temperature on cerebral ti-
ssure oxygen tension,carbon dioxide tension and pH during transient
globe ischemia in rabbits. Anesthesiology,1998 ,88 :403-409.

[11] Frietsch T,Krafft P,Piepgras A, et al. Relationship between local ce-
rebral blood flow and metabolism during mild and moderate hypother-
mia in rats. Anesthesiology,2000,92 :754-763.

[12] Ogilvy CS,Chu D,Kaplan S,et al. Mild hypothermia, hypertension, and
mannitol are protective against infarction during experimental intracranial
temporary vessel occlusion. Neurosurgery,1996,38 :1202-1210.

(1&18] B 47 :2007-08-19)
(ARG 5 )

OB B 8 T AN LR MRS BT O E
363

NUBETE R ILENE WL | 22 &9 , H 2 R A JLEHS H
R A W R LEE R R R e . H RT/NLEEIE TS 1Y
HRIBYT MBS  HNRCE T E IR A st e s, FRER A
B R AR N LAYEIRTE BUS T R IFy7 3L, 31
BT,

— PRSI

1. — PRl BE 5 2005 4F 2 H & 2006 4F 4 H HFHA Y
SUEIETSHE AL 146 B, A T BTSRRI WA T RN
WibnufE ), RBUOMR  E ZPESE R, VS A H 6 ~ 10 AR
8 KA SR AL AR S R R s R BE K, A3 AN [ 2
FERIK A o SRLAE &R I A R A K | RAE A R
BEWTER B JC S 3 B (A VF KB 8RR K, ¥
146 B8 ILA MR 79 4, Foh 5 45 B, 4 34 ;R 5
NH ~2 % R R (2.4 +£0.67)d, XFHRAL 67 fil, o 5 36
B, 4 31 Bl 5 N ~2.8 R (2.1 £0.78)d, 2
ZHHRJLAEIS R SR IS R 22 5 S-S (P >0.05) , B
] e,

2RIk 2 AR LY ST Brk g AR MRSk ( T AR R
k) GEIEER G 3 ~5 d, IRV AR ML IERE o F Ak
VRIT R KHE TISM-92B B Z U RERE 1674, S i K
12.24 em B3 K 2 450 MHz, IR M4 ~6 W B HAZ M5 em x
8 em MY T AR S 3k B /N LIS (e o Sk BE R0 e ik 1 ~
2 em, DARRBR R Tl BLEESG OGO L B 1 IR, BRIR 10 ~
15 min,2 ~3 d N 1 7HE,

3. I RCANWTAR U L AR Jha IS 5 7 255 R s o 14 b 7 A 1L

IR 7R, BA——R77 3 d, FEMEVRIR RRBK IR W, 2 B
FERIE R s A R——IR9T 3 d, ZEMETRRV] R ArFe  Wotos b, 2

PR3 B0 :054031 65 Il & T A BB B LAk

JE RS TE S

EHERIIR G  JoA——R77 3 d, PR B UK PR AE

PRICAE A B Z AR,

4. G AR BSR A o KT, BB LR
U K56,

A

2 2H B LR e Ik 1) WS R R o] SO PR LA 1, 2 4
BILTFRILEIL A 2,

R 2 AUELRRARZE A (8] RV T I 18] By e e

(d,z +5)

4 5l BI% RIS IR SR A ] g
IHITAH 79 3.10 £0.79*  2.15+0.53*  3.34 +0.80"
X HEZH 67 5.17+1.72 3.69 +0.85 5.01 +1.54

. SXHRAL 2P <0.01

FT2 2 HBILITFRLLE(H])

aom s o ww o SR
RITA 79 48 27 4 94.94°
pOpiika:] 67 24 29 14 79.10

. SXHRAL g, 2P <0.01

AFE 1 H 3B AR R A e ) A7 R VAT AL
PETXTHEL, MFE 2 AT ULIAYT 4 B A SCR A i T A, 22
SAEGRIHE L (P<0.01),

= it

VG 19 95 A R /N L DL 22 %06 R R A A, AR
TR IR RUNLIEALRYE R E RORE M A, Bk
FE ARG WA I S BT 82 2% N 2 S TR 2% , Bl
Z B Ge a AR B P R BUE S 187 A S BN K Bk
HEPERETE IR R B R RN BTSRRI & A
g KSR, TSR 2 O S A BRI AN LR



	739.pdf
	740.pdf
	741.pdf
	742.pdf

