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WE:BR R R8O IR RASAE A K RS M B 55 T K IP 6936 ST AR R s LB Wistar KR 60 R, AL AR F R4L(A 41),
AL (B4R, HEBE(0.5g/kg)6h 20(C) 28) 12h 28 (Co 28) 18 h 28 (Cs 28) 24 h 40 (Cy 2), & 10 R Fh A 404N, BT A K R MAE £ &1k
SEBATEEA ,C A G A C A CARAH T EEM S IERITEA R B EIRHMIEN 0.5 ¢/kg HFEDE S5 ~10 min, L &[@6h 22 1
RBP G 2R 2h 2 R, Co 262G 3 0k, C A2 4 R, Co LA 2H S KGA A B KRR TS RAAREEMNE R ZEASKE, RAR
o A A I KR, KIS P B B ik B (VMCA) , 55 K R AY 22 R 3R AT 30 0, IR AT - P & i T 50 TR K R 4 M o%
BRI ER AMKIEAR MM T HEF 25, R e B K P28 ;B 40K R 40 I HE 7 A4k, L3R o4 it 2 5K 3R T, 4m i
ARRF, R EF M mIZE, B A Fo KA R C 4L .Co 20, Cs 2. Cy 2L K AT ALZR o KB @ AR Fo SR SRS 2B RE 20 28 R BB BT
5 AMLE BARKRAKRBEKERWEZAHRIESHABEE,VMCA ZEHIL(P<0.05);5 B 4AE,C 20.C .G 28.C AR A K
SR FAAY BRI B F AR, VMCA ¥ 2 5 hn b, B2 25 R 4005 38 A K 47K 2 Ae A0 22 2 36 3F 2032 #f 4K, VMCA 32 #7 9F
#(P<0.05) 251 H & B T@E 3 hm VMCA BCE K K, A2 2R 47 il 52506 KRR I ag 48 R .
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Effect of Mannitol on Cerebral Edema and Blood Flow Velocity of Middle Cerebral Artery

After Cardiopulmonary Resuscitation in Model Rats with Cardiac Arrest
LUO Zhizhong', WANG Xin', FENG Kai®
(1. Tangshan People’s Hospital, Tangshan, Hebei, China 0630005 2. Affiliated Hospital of North China University of Technology, Tangshan, Hebei,
China  063000)

Abstract: Objective To investigate the effect of mannitol in the treatment of cerebral edema after cardiopulmonary resuscitation in model
rats with cardiac arrest. Methods A total of 60 male Wistar rats were selected and randomly divided into the sham operation group(group
A),model group(group B),and mannitol(0.5 g/kg) 6 h group(group Ci),12 h group(group C),18 h group(group Ci),24 h group(group
C4), 10 rats in each group. Except the rats in group A, the models of asphyxial cardiac arrest were established in rats in the other
groups. After successful resuscitation of asphyxial cardiac arrest,rats in groups Ci,C,,C; and Cs were slowly injected with 0.5 g/kg manni-
tol for 5—10 min,and injected once every 6 h,that is,the rats in group C; were given twice,the rats in group C, were given three times,
the rats in group Cs; were given four times,and the rats in group Ci were given five times. Rats in group A and group B were not given
any drugs. The brain water content was measured by the gravimetric method,and the blood flow velocity of middel cerebral arterial(VMCA)
was measured by the skin itch pressure detector. The neurological function of rats was scored. Hematoxylin — eosin(HE) staining sections of
brain tissue were made to observe the pathological changes of brain tissue’s structure through microscope. Results In group A,the struc-
ture of brain tissue cells was complete and orderly arranged, without bleeding and inflammatory infiltration. In group B, the cells were
loosely arranged, and some cells were punctate necrosis,the cell boundary was unclear,and a large number of inflammatory cells infil-
trated , hemorrhage and edema were obvious. In groups Ci, C,, Cs and Ci,the hemorrhage, edema and punctate necrosis of brain tissue in
rats decreased with the increase of administration times. Compared with those in the group A,the brain water content and neurological func-
tion score were significantly increased,while the VMCA was significantly decreased in the group B(P < 0.05). Compared with those in
group B,the brain water content and nerve function scores were significantly decreased,while the VMCA increased significantly with the
increase of administration times in groups C;,C»,Cs and C4( P < 0.05). Conclusion Mannitol can protect the brain of rats after car-
diopulmonary resuscitation by increasing VMCA and improving cerebral edema.
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IR LR AR ARG I 05 O WL RE PR A% . 42 B M i It
TR FRR S R R A2 ) R i U E AL T 2
BRI DRSS , i S 2T RERE AT | Bk L AT
T, 5 R Sy il i 5 | A ) At A 2 40 B 2 ST BE AR iR
TR A O NEBRAFE G, B 40 B 2% 2 EORE WA by
(ICU) , A i & B J5 HEF I 153 493 O M 238 . 55 3 68% . e
PR E R AR D R R A I SE T AT 23% 1) B B R
K254 H 8 Tt EL AT U5 i T S 9 A 7 i 8 AT
WHEER, )2 TR YT 2 K i 7 A i
B ER BRI T AT, AT A AR AT i 7K i XL
B, A fR B B T RE Y R L, AR S A A T R ER
O EBR AR AR 24 h NP IR T H 88 X KRR
I I i 7K i B2 R i v 8 Jik L 3 4D 5 i o R AN R
1 #MRl5R%
1.1 BB HAS5HY

{5 : SAR - 830AP FU/N P HL(FE[E CWE A
PR A ) s DMT620M %145 61 2h ik W i 42 ( 52 [ Thermo
Fisher 2] ) ; BX53 7 i i ( H AR AR A 7DD o

K2 B F AR (6 Sigma A ], 46K 99.99%
L5 20165487) s H #E I (L5 K 30215497) , 4 JE IR
B (36454 11024587) , 4l FE 344 99. 99% , ¥4 H 7 5t
AR TRERF S A

W) < AR U G Wistar KL 60 H, 1A B
k250 ~300 g, 14 F B R E RS  sh b, shy
AR ATIE S SCXK (i) 2018 — 0003, 3l 448 F 34 T
WE5 2 SYXK (i1 ) 2018 — 0027, 3 ¥y i & S 4% 15 K
10425712 355 W1 [] fir & K BRI 1135 TIE W5 sh i s I
GRJE N 18 ~25 C , MXIRE R 60% ~70% ), ¥ H
H R OK G RR /RIS (12 h /12 h) AR5 &
S B AR
1.2 HYER.SEREH

K A BEHLE 7 2 8 60 H Wistar KB IR TF
ARAL(A ) BRI (B 4L), HEERE (0.5 ¢/kg)6 h 41 (C,
H) 12 h ZH(C 41) 18 h ZH(Cs 41) .24 h 41 (Cs 4) , B
4110 KO B0 HT 2 /AR B AEE K 12 h, 25 3CHR[ 10119
D5 A AR 1 2 5 I R A AR g K BT T
F AR, W35 3l ik (MAP) K0 R (HR) ,f T304
T, 32 SAR - 830AP RU/NEh 4 FEIE AL, AR 4 K BUi
JEG A R B WP R 2 5 KT ] 0 38 SRR, 2 A e ki 1
FLER BN ARHE I 0. 01 mL/ (g « h), BB ik 35 e BE 25 W I
shlkE S HR a5 10 min, T2 EAT 5 min § K 5 4E
JEIREE 0. 1 mg/kg, i R RIFIR AL FTE IR, [F
Y5 T P 500 U/kg HLBE, fF R BRIC B E 0PI JE I #1S

B, H 2RO ERE G SR C AU 25 5k
OHLE B2, H MAP <20 mmHg(1 mmHg =0. 133 kPa),
8 min J5ATO & I3, B o & e kA 45 1 A5 R R
PR JTT AH DG I B ORI (B IRE 40 ng/ke) , [R] B4
TFIE P I8 ATAUAREH B <, I147 Mo s He (4 i A5
2200 WK /47, $E R R B ) BB AT IS 42100 1/3) , Bl ik
JEMRAZ L H MAP > 40 mmHg MHEEA R, A EIEAKE
(MAP > 60 mmHg, HR > 250 /%) W E I, 1 h J5
SEFLh R DK, SR G R R IR RUE R, o8 U AR
Ci 21 .Co 4. Cs 4 . Ca 2R B BE 1 T I RV 18 i Ik
$10.5 g/kg HEERE S ~ 10 min, HEERE 6 h 4525 1 %, B
Co 42y 2 I, Co A2 3 K, Co 414325 4 IR, Ca 4L
YRG5 s A AR B R AT RR RN A A A L I 3
ik B AN T I R Bl Il A 5 B 4R RS T AT
254y,
1.3 WEIEFRE

K E5 7K 2 AR BRAEAR IR 25 )5 45 min, 5357 LA
PR 5 20 B A A R A~ 3R 12 38 (RAE ST ) )
o 5 7K i KR (% ) = R - T /{25 x 100% o

K A Bl Bk I I R (VMCA) - 356 K #, oR A
Bz 843 HE RS TSRS K B VMC A JE S 4G 1 b, I
ISR

M IIREITES) L 24 h )5, 0 K AT M & T i
PSRRI 43 (R T LM 22 ) e A2 AR 100 o 43 (B
W Z AR

G 2 2O A5 1 < g AR, AR FE KRR, BOK B 41
21 A PR K R R K VA T [ E L 48 h JE BGH
Iy I L AUHIAVE T3 AR — R4 (HE) Yo e b) |, A T
L5 R BRI 45 g 9 AR AR O o
1.4 SitFabE

K H1 SPSS 23. 0 Ge it 2# 5 43 B o 1 o BEORER H
X x5 fiid, RAREHEE T 200, ZEHKRA
SNK - ¢ K& o P <0.05 N2EFA G5 L,
2 R

5 A AR, B AR B & 7K o Fbf 2 1) fig F
¥R ETHE, VMCA BE W2 (P <0.05);5 B4l
A, C0 4 Co 4. Cs 4L Ca AR BRI 55 7K o e 22 1
AETE 4> 1 2 BRI, VMCA 3 58 2 ke (P < 0.05),
W1,

A 2K UK AL 2R 20 B 45 4 0 3% HEB AL 5%, R DL
I K 5 14 20 VR 5 B2 KRR 20 2 400 e HE 0 R i, L
43240 L S IR IR AT, Al 0 BN T, R R A R
T, I R K b B 2, Co 41 Co 4. Cs 4L Ca AR R 41
S I K i R R ESCIRIR SR B B 45 24 U 1S i
BT LA 1,
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F*1 BAEARKME/KE.ZHAKLE. HEINEEITDLE
(X +s,n=10)
Tab.1 Comparison of brain water content, VMCA and nerve func-

tion scores of rats in each group()? +5,n=10)

ws ME(e/kg) KEARE(%) KEEPHRRARE (en/s) AE2AEEN (D)

A 67.92£0.23 257.92+11.23 5.12+0.73
B4 72.43 £0. 29" 172.03 + 10. 29° 15.83£0.89°
G4 1.0 71.79 £0. 24 187.99 £ 11. 14 13.19£0.94"
G4 1.5 71.26 £0. 24" 204.56 £12. 74" 11.56 £0.79"
G 2.0 71.04 £0. 21" 221.07 £12. 55" 9.22£0. 95"
Cel 2.5 69.38 £0. 23" 239.77 £11. 93" 7.87£0. 93"

E: 5 AAE, P<0.05;5 B ,"P<0.05;5 C 4
Hd, P<0.05;5 G 404, P<0. 0555 G 403648, P<0. 05,

Note: Compared with those in group A,*P < 0. 05;compared with those
in group B,"P < 0.05;compared with those in group Ci,°P < 0. 05;compared
with those in group C 2,"P <0. 05;compared with those in group C 3,°P <0. 05.
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O WEBR A5 5 5 RS i 52 495 e AL ot A o A2 4%, AT R
JE 0 NEBRAEIS ,  BOR M B i B4, 5 M E DI RE
b, HB AL G X4 a2 IR AR 2R A A 40 1 4
MR T #55E— FRA O JEH FEOIESRIFIS 4 ~ 6 min
A, HHOS X il 28 R G0 (0 40407 T RR 2R B0 N 2
BCH TR K R U SRS IS R TLAEAR 2 R R A
Fi 7K T R P PN e, AR SRR AR i 9 1 9 s AT A 4
JRLAE I AN A2, DT | 3 4 O B8 1 2 A ol P SR 5
AHIEFE s R RO IR BRI B IS, KB VMCA 3%
AR, H PSS IR R i 2UK B FSRFE R (B, .0
IEBR A5 5 R BRI A 2L I AN 51 4 M R SR BE , DA
7T 3K b R R B0 A R o P oA K b e A i P e 3
e MR A LN, S B e o PRt & A O SR 15
S s B RARBN H, R S R AR o, T R AP A i 45 £
HAHELEE L.

i 7K o e A B AR i R e A AR A e o
H &R I P e 2 T B 2 ) ) I SR e 7% L S BOK I m
&, R 27RO NESRS 6 h J5 i B Egiyayr! e A
WS, B 6 h X K BUR AR AT 1 UCH &8 B ko 5
R B 2 K UK A 0 12075 38 22 ik , SR 40 L R 7K i X
B D K RN A 25 K I 2 D B4 ik
F AR, RBIR UK M, A 2 T Re T T IE A
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B1 TSHEARMALRELR(HE £, x200)
Fig. 1 Pathological changes of brain tissue in rats in each group(HE staining, x 200)

WFRES R BN, BT HEEEGRT G, KB VMCA B30
PR, KR IR SZ, B 1k 5 400003 B9 I B R 6 h X R B
WGy RORAE  BIAE 24 h N4 S IREG 2, WA 8K
e AR R Sl i 7 e T BRRIR 52 B 22 T RE L PR R B
VMCA, PRI IR o 4873 24 h N2 0k 45 24511 07 T
REAT BT R B2 45 436 97
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