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Comparison of mannitol and hypertonic saline in treatment of

intracranial hypertension of rabbits
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[ Abstract] Objective: To compare the effects of mannitol and hypertonic saline (HS) in treatment of
intracranial hypertension (ICH) of rabbits. Methods: The animal mode of ICH was established by
perfusing artificial cerebrospinal fluids (aCSF) with controlled pressure into the cerebral ventricles of
rabbits. The mean arterial pressure , respiratory rate , tidal volume , perfusion rate of aCSF and water content
of cerebrum were investigated in rabbits with ICH after a single bolus of 20% mannitol (5 ml/kg) ,7.5%
HS (2.2 ml/kg) or 23.4% HS (2.2 ml/kg). Results: After the intracranial pressure was elevated
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from 15 emH, O to 75 c¢mH, O, the mean arterial pressure was increased and the tidal volume was
decreased. After treatment by 20% mannitol,7.5% HS or 23.4% HS,the increased percentage of mean
arterial pressure and the decreased percentage of tidal volume were similar to the changes in control
group. However, the perfusion rate of CSF was increased and water content of cerebrum was decreased
after treatment by either 20% mannitol or 23. 4% HS,but not by 7. 5% HS. No different effects were
found between 20% mannitol and 23. 4% HS. Conclusions: With the similar osmotic burden, 20%
mannitol is more effective in treating ICH than 7. 5% HS. With higher osmotic load, the efficacy of HS is
enhanced,and 23.4% HS may be used as an alternative to mannitol in treatment of ICH.

[ Key words ] Intracranial hypertension/drug ther; Mannitol/thera use; Brain edema/ther; Saline

solution , hypertonic/thera use; Saline solution, hypertonic/admin

[ J Zhejiang Univ ( Medical Sci) , 2012,41(2) :166-170. ]

AP PR 4 i 7K i o R SR 24 AT
T IR PN R o S PN R T AR A 1 9
JE, 5 R AR & 1 0 it 0, ™ B A A o TR L &
2> U B E BRI A E A i . H
I, FEAVR P P 5 s 1) 1 5 7 8 A T B85 I i
B 14 35 35 6 8 AU/ B 20 40 5 K i, HE R A
(EB ERAKR A B P R 32 22 0 =B K A (L
TP 24 T e — i 3R il AR I, A TR AL
FFNAS AT B ATTREAR 1 N R I RCR TR AE
FARKI 41 . 2007 4F ffR 1) 9 [ A1 475 7 1 45
ViRATE RN, T 25 I A P A 40 1 5 951
sl i N, (H B R KRR AS
£ T Kamel 250 1 White 250 258 7 K&
I AR A A, w258 6K LU H SR I 1 o 1 N
SRAT, 2010 4F Hays 55 % 42 36 i 4 S 2%
S B I TR A, R B ik s K el H 82
B3R JT AN T TR Y B U 4 1 R 54.9% Al
45. 1% , BRI 58 4 5 A N 1) 48 56 Fl 5 4 1 1k 45
B MUK I, A 2B TR 08 5 B R R
AT LB S R (il I B 3Rk 7. 5%
NaCl %59 5 20% H- 5 B B o o s R i 25028 .
I HL AR SRR R 4 F T, IR 2 75 8 i JEE UK
W E Y 15 R 7K 23. 4% NaCl %5 1 1 Y 1 R
R EE4F T 7. 5% NaCl %53

1 #B5HE

L1 S s dl o, MEREARIR, (K5
(2.33 £0.22) ke, VLR AL K S bl 2

i, RFT 12 h 256, B koK. RGRIPLA K S
HAEWNIE A, AT 5 ml/kg 1A A H
IR X R P i PR 7 R R R A N 1 448 20% H
FEIELL 5 ml/kg (R F IR GAL, BN = R4
7.5% NaCl #E LA 2. 2 ml/ kg T # KT 5T4L,
F PN 5 R 22 23. 4% NaCl % 1L 2. 2 ml/kg {4
FA kS A Hord, HEE R 7. 5% NaCl 7%
YRR AN [ 8 3 55 300 2 o 1 i PR B (R 1Y
FRAEVR N R ARAT 5505 3 B8 IR Wk B I I o, o
AV WIIAE 2 min NFES5E, B4L5 Ry,
1.2 fGN e R S B ESCIRY, K
G EL kT IR PR O R 1 g/kg (R
FTIRRTE, 5 30T 43 ) 28 A 4 28 R — M B 3 ik
Fe A8 W I A, PR AR Sl ik ot T) e
DT o Sk 28 ST A4 2 57 A3 181 5 , T P 1 vk
FARGBEVIIT K Ik, 2 58 5B R0 LR, R — 4l
PRSI EH RS — S0 5 P9 22 ) 2 b B AL
AN SE RS L, W N e ) . AE Sawyer [E]5i
FIHE T, DATEAREE R IR AR (928 1 o & i, TE
FEHT 1 mm, JOREEAT ) 3 mm A5 FL, ik
B B A IR TE T B T RIA S mm E A
M=, ARk TR dt O [, BB AT R o i 454
BN TIGE AR . AN TR R AN
(mmol/L) :NaCl 145 ,KC1 3.0, CaCl, 1.5, MgCl,
1.8, pH {2 7. 35, 3l 1ek o728 78 3700 P4 1140 908 i
50 A 2 00 1T 22 ) 1 e R 2 ] R Y P e
73, VAEEST i N e A Y , R r t BK H ai
BRI A EE E &5



- 168 -

RN o = Q7 )

1.3 JS/KEMINE  FARTEE SN &
J&5 90 min, SH WSk , T UBCOR iR , FH 98 4R 0% T
DRI IR S SITAC N A E (a8 WL & i
L1OC HEARHERE 24 b, FRAG T H . ML &
KFE = (BE - TH) /R x 100% , 71530 &
IR

L4 Bdlaortr Frf o DI = bR ek
IR T BRI 2E 5 IS FRF I b ik
177 BHE A i 4, 1T SigmaStat 431 4K
PEX A A8 TR R 22 40 L P LG AR T
Student-Newman-Keuls ¥ 54, DL P < 0. 05 £/~
R E,P<0.01 FREFIEFRE.

bt

=A

2 R

2.1 FRMNEEMESY FEARTRFT,
D55 G JRR BSOR ZS TR 19 /5 N = 7 {8 R (10. 75
+4.36)cmH, 0, 2 T V1 A 5 o 0 & 46 5
PR 7, 480 i R A e BE S T AE 15 em #ES7 1Y
Fit R T AEAE SRy TE R 1 R ok B IR IS 8 2
FhE HETM , & IRE I = BEAE 15 em ~ 95 em
Y0 B P, A5 A A R (L S R
RIFAHSE MR % r =0.9998 +0.2523,P <
0.01, JFH, Al A M EL A MNE T
(ecmH,0) =0.92 x M EE (em) +3.22,
FEWUR R S TR N R . BRSRE Y
1o FE BB A b 2 ) % SR 9 PN e 7, AR5 R
FHE it R e A FRAH Nz 19 Pt oA s 7 1L

2.2 NS AR R
T TR R RN PN e R ) B FRATTIER T
KA -S4 B0 K | I W 43 5 AR ) /= i B it N
FEJI B . 5 R e B, B A E R T
15, AT X Bl Ik R I 6 3535 W T
T ) A D 3 v e A1, 44 98 O o B2 58 31 75
em ~95 cm [, - 34 3y ik Hs R0 A< 1 LU R
R EE N 15 em WA R4S (P <0.05) o 1
O 1 B AR AT 95 em B, R4 K G R
$3 I W R 338 i, AR PR B Shy WP I 5 0 (2
B o T LA, AR 9 410 0 0 /= B 4 il £ 75
em DUEEST ™ 5 P A e He AR 3R W] g A 5K
B T R 1 PPN e ) B I R

2.3 RPENB VRO PN w1 i A
WL N T R 20% H @R 1 7. 5% NaCl

AR /Y%
|
=

415
—A— P E kR i
200F  —e— IPHRATIR
o— iS5 =
180' (%—QE
= 160} *
N~
= 140} *
= 120 "
I &
i S —
100 pe—c—g——
0\5
80 T~
60p . 3
20 40 60 80 100
HETRIR = B /em
B1 MAASESE T SHIREF TR
2
a’j"@

Fig.1 Effect of intracranial hypertension on
mean arterial pressure, respiratory rate

and tidal volume of rabbits
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