TR REE 1 6 205 55 4 5% 1997
Ewha Med ] Vol. 20, No. 4, 1997

WAl A HF 9@ A BRI ARAF

olstl st REFUERY A9l e
%o @od E o

= Abstract =

Nerve Blood Flow during Hindlimb Ischemia and Reperfusion in Rats

Hyang Kwon Park - Dong Been Park
Department of Neurosurgery, College of Medicine, Ewha Womans University

Animal models of peripheral nerve ischemia have yielded variable results.

The question of whether postischemia re-estableshment of blood flow to the nerves
auguments injury has not been examined.

To study this question, the ipsilateral common iliac and femoral arteries were occluded with
arterial snares for 3 hours in rats. Cl4-butanol tissue distribution was then used to measure
blood flow in both sciatic and posterior tibial nerve trunks during occlusion and reperfusion.

Clinical limb function was graded serially, with the undisturbed contralateral limb serving as
the study control. Nerve blood flow was reduced throughout the ischemic period and was only
20% of the control value in the posterior tibial nerve. All rats had functional impairment with
an average limb function score of 7.5(normal score <2). During reperfusion period, blood flow
in the distal sciatic and posterior tibial nerves was approximately double that of control nerves
at 2 hours.

At 21 hours, tibial nerve blood flow was stll twice that of the control nerve, but flows in the
distal sciatic nerve were unchanged from control levels. Clinically, limb function improved
progressively after reperfusion.

It was concluded that nerve ischemia is attended by a relatively prolonged hyperemic flow
response during reperfusion.

KEY WORDS : Ischemia - Reperfusion - Regional blood flow.
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Table 1. Hindlimb function scoring system

Deficit Score

Function

Walking
0
1

4
Toe spread
0
1
2
Grasping abliity
0
1
2
3
Inclined plane
0

1
Sensory
0
1

no evidence of deficit

toes flat under body when walking but
ataxia exists

walks using knuckles

movement in limb but unable to walk
using knuckles

no movement, drags limb

normal full toe spread
partial spreading of toes
no spreading of toes

grasps and pulls horizontal tube
grasps horizontal tube without puliing
raises limb but cannot grasp tube
does not raise limb

does not fall from horizontal stance
until plane inclined> 50° (normal)
falls at inclined plane less than 50°

withdrawal to toe pinch
squeals to toe pinch but does not
withdraw




319t} A2 rectal probe® #EAStL WAFE o]
5’P°4 AR frestglon] B3 A2 de 59
o2ZRE (6mle] FRHES AHE FHE /b2 &
A& s v f=F 182k Cl4-butanol 2.5
AR AHEE FYea 55T 95 s
714 ]Eii 1.0ml¢] cyanoacrylate glue® 93}
4y 588 FOA7|IL HS A9 FEEE g
KOlZ WS fazon dA23 Fakie

i..

=48 I cyanoacrylate glueEA= #9lst
t}, #F AL #FFZ(sciatic norch)olA A5}
AEAZ A=l 293 do|2 AY3tE o=

NANA BEAFAS ] FAE SABRAL rad-
ioacitivity= scintillation spectrophotometry® 2
Aottt 28 F &L Fick 92 wet Ft=(Qt.
Fa)/(Qa.Mt)x100. F't : ml.min . 100gm ', Fa: ﬂ
—’?—ifﬂi_% mlmin ', Qt: Z&A indicatior &
cpm. gm ! Qa: F WA indicator F= cpmgm '
Mt : B2 A3 5 gmo 2 ALEaL o]9] 78
AL o] SREel 290 gl glom E 4l
AEFAE 2¥d79 9% hydrogen polarograp~
hy E+ iodoantipyrine®2d] 2]ste] o]ziF-3el] B
—T{—Qq %15}10)15).

oﬁ_&;RruEL'OF_&OPﬂ

g

1

A7 1NF z"éﬁ}?ﬂ—‘& o A #F=473 4

A cHFig. 1) 3T A7l

ml.min ' 100gm '#M o]

min~".100gm '9] 20%9] E3}

Feke) Wil(Fig. 2 A
o gz 29 = A

dE A

2 »

3.2ml.m
stk A@F7ER 8
2X| 7L, 21X el A R
o] ERFI Hwate] HoE & Xo ]1_ AJTk. A
T 2A7S 949 FE340 A9 RS 7]'°h,x_—‘)r
21N TN A = gt %ﬂiﬁ% ‘3*
NAAAE ARF 2~ 7
o 2ufjo] o] PG %ﬁé
ZFe ATF TAZFESr SAG e 2A3lA e &
Ao}k fAlErEeh AR M= giFE2 9.8
% 8 8mlmin ".100gm ', ATFTL 19.8 F 20.6ml.
n ' 100gm |, ABAANNE BEPe 154 2 12

Iml.min '.100gm 'A#HFL 43.8 2 33.3mlmin .
100gm ' el

2. $NEF
Yz A BE WA 52 X4""°1""4(1§"ig 3)

5~1002 Hi 75909 HaHs Ef@%"ﬂ—% B2He
U 7227152 #4990 inclined-plane tests 76

o £ B9 gepi-S-(grasp respon-
se)= o] 427 E Btk ARF 147 B 7]5A

ml - min * - 100g '

20 7
_g 15 7 ;
3
5]
]
£ 10
®
=4
Q
on *:
& 5- *
Sciatice nerve Tibial
proximal distal nerve

Fig. 1. Bar graph showing regional blood flows after 1 ho-
ur of arterial occlusion. Shaded bars indicate the
occluded side and unshaded bars the contralateral
control side. Statistical significance : *=p<0.05 and
**=20<0.02 when comp ared with the control si-
de. Vertical bars=standard error of the mean.
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Fig. 2. Bar graph showing regional blood flows deuring re-

perfusion. Shaded bars indicate the occluded for 3
hours ; unshaded bars the contralateral control side.
Statistical significance : *=p<0.05 and **=p<0.
01 when compared with the control side. Vertical
bars=standard error of the mean. NS=no statistical
significance.
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g. 3. Scatterplot showing changes in the hindlimb func-
tio score during and after 3 hours of arterial oc-
clusion. The horizontal bars indicante the mean at
each interval.

Table 2. Physiological variables in 12 rats following re-

perfusion*®
. Time of reperfusion
Variable
2 Hrs 7 Hrs 21 Hrs
No. of rats 5 2 5
Aterial blood 50 1 3 09 +10 112 + 6
pressure

Heartrate.l 410 17 418 +43 431 =+17
(beats/min)

Body 375 + 01 375 £ 0.1 374 + 0.1
temperature
Arterial blood(mmHg)

pH 739+ 002 7.40+ 0.02 7.40% 0.01

PaCO, 388 + 07 380 + 2.2 386 +
PaO, 816 + 25 767 + 2.7 81.8 + 3.3
Body weight 500 191 370 +35 387 +17
(gm)
Duration of

aneshtesia
(min)*

56 £ 6 63 =+ 1 76 + 8

*Values are mean=standard errors of the mean. Hemo-
dynamic and arterial blood gas values were measured
just proir to blood flow measurement.

+ : Indicates the interval induction of pentobarbital an-

esthesia and blood flow measurements.
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