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Effect of anisodine on acute forebrain ischemia-reperfusion damage in rats
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AIM: To study the protective effect of anisodine
{ Ant) on acute forebrain ischemia-reperfusion injury
METHODS: Both vertebral arteries were

occluded by electrocautery.

in rats.
Severe, but iransient
bilateral cerebral ischemia was produced by clamping
Aromic ab-

sorption spectrophotometric and spectrophotometric

both common carotid arteries in rats.

methods were used to determine the contents of cal-
cium and extravasated Evans blue { EB), respective-
ly, remained in {orebrain at §0-min recirculation af-
RESULTS: At 60-min recir-

culation, the brain calcium contents were increased

ter 30-min ischemia.

from 112 + 6 pg/g brain dry weight in control
{sham operation) group to 165 + 7 ug/g brain dry
weight with marked increase of EB extravasation.
Ani (2.5 mg-kg™!, ip) , and scopolamine { Sco,
0.25 mg-kg~ ', ip) decreased the elevated calcium
CONCLUSION:
Ani prevented the brain from ischemia insults

and extravasated EB contents.

through reducing intracellular caleium accumulation

resulted {rom ischemia and reperfusion.

Interest has been centered on the role of calci-
um in irreversible ischemic brain damage”ﬁz;.
Henbane drugs had action to unspecilically block
calciumn channel and improve microcirculation in

Anisodine ( Ani), an M-
receptor blocking agent,

infectious shock'® %!,
was first isolated from
Scopolia tangutiva in China. Its structure is simi-

Ant was used for is-
18]

lar to scopolamine { Sco).
chemic cerebralvascular disease In the present
study, our purpose was to test whether Ani could
prevent the brain from injury consequent upon recir-
culation after temporary cerebral ischemia compared

with Sco.
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MATERIALS AND METHODS

Rats Sprague-Dawley rats ( # = 40) weightng 327 = <
15 g were obtained from the breedmg colony of Guandang
Medical College. Rats were mandomized inte 4 groups
Group Al sham cperatiun. Groups B— D! jschemia for 310 min
and recireulation for 60 mm. Uroup B was treated with
saline. Gmoup C7 treated with ip Am (Chengdu Mo I Phar-
1 Group D7 ip Sco
{(Chengdu Mo 1 Pharmaceutical Factorv)} 0.05 mg - kg™ '.
Saline, Ani, and Sco were injected 3 times before the bilaversl

maceutieal Factory) 0.5 mg * kg~

carotid arleries ucelusions, at the onset and at 30-min recireu-
lation. '

Rats were anes-
Bilateral vertchbral

Severe, transtent

The 4-vessel occlusion method™
thetized with ketamine 150 mg kg™ ip.
arterres were occluded by electrocautery.
bilateral cerebral ischemia was produced by clamping both
common carotid arleries for 30 min.  Then recireulation was
started b¥ remeoval of the eamtid clamps

EEG recording

ously recorded from stainless steel screws mserted hilacerally in

The EEG monitoring was continu-

the pariatal bones, with the tips in an extradural pesitien.
EE( was
recorded with LMS-2B double channel physiclogic recerding

againsi a reference inserted in the prefrontal bone,

system { Chengdu Instrument Factory) .

Determination of brain calcium and water contents *'
After experiments, the rats wcre deeapitated and the bram
hemisphere were weighed. dried at 100 T for 12 h, and
reweighed 1o determine the water content.  Dry samples were
digested in nitric acid.  The ealcium concentrations were ana-
Iyzed with & Hicachs Z-8100 polarized Zerman atnmic ahsorp-
tion spectophotomerter.

Asvessment of blood hrain harrier ¢ BBEB) permeabili-
ty """ Evans blue (EB, Fluka) 2 % sahne solucezn 1.2 ml.
was myected tv 20 min prior w sacrifice  EB binds wo albumin
which s normally excluded {rom the bram parachyma by
BBB. The extravasated EB rematoed in che brain was deter-
mmed with a 756 MC UV-VIS spetrophotorneter | Shanghai
A2 3 Analytical Inscrument Factory).

Surgery 1ok about 45 min, alter which the rats were
lefr 1o stahilize for 1 h. Then both caroiid arteries were
clamped. Clamps were removed after 30 mm and resirracon
of carorid blood flow was verified by naked cves. A heanng
bulb was placed 1o maintain the body temperature ar 37 T .

Data were enalyzed by ¢ test and Chi-square (%) test.
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RESULTS

EEG changes after clamping of bilareral carotid
Initially,
Adfrer 10

— 20 min of recirculation, a spontaneous EEG grad-

arteries occurred in Group B — D rats.

the EEG became suppressed 1o iscelectric.

ually reappeared. At 60-min reperfusion, 1,10 rats
in Group B, 6/10 rats in Group C, and 6/10 rats in
Group D regained their EEG amplitude to 50 % of
the pre-ischemia level { P<<0.05 w»s Group B}.

At 60-min recirculation, the brain calcium and
water contents were higher in Groups B, C, and DD
wvs Group A (Tab 1), but markedly lower in Groups
C and D = Group B.

Tab 1. Effect of anisodine (2.5 mg kg™ '. ip) and scopol-
amine {0.25 mg- kg~ !, ip) on brain calefum, Evans bloe
and water contents jn rats. n=10, ¥ = 5. *P<0.01 vs
a, 'P<0.01 vs B.

Group Caleium, Warer, Evans blue,
pg/g dry brain % e/ & wet brain

A Sham 112 + 6 69.89+1.2 3.3+0.3
B SN 165+ 7 T4.B+1.4° 6.7+0.5
C  Anisodine 138+8 TF0.7+1.2¢  3.8+£0.3
T3 Scopolamine 141 = 8t 71.1+1.3 4.1+0.4

The brain EB content was higher in Groups B,
C, and D than that in Group A {Tab 1), indicating
The brain EB

content was markedly lower in Groups C and ID than

an increased permeability of BBB.

that in Group B, indicating that Ani and Sco could
partially prevent BBB from damage induced by

ischemia-reperfusion.
DISCUSSION

This study has shown that during reperfusion
period, in comparision between Group B, ¢, and
{3, the lower brain calcium contents, the better
EEG recoverys the lower brain calcium contents,
the slighter 1the BBB damage.
ported the viewpoint¥ that cerebral ischemia-

These results sup-

reperfusion injuries were closely related to a precipi-
tous influx of Ca®* from the extracellular to the in-
tracellular compartment, as a consequence, intracel-
lular calcium increase, and demcnstrated thar Ani

and Sco have calcium-antagenist effect to protect

forebrain from ischemia-reperfusion damage, this
results was agreed with previous repart''®)

According to clinic report ®', that the low
dosage of Ani was administered orally at several
times, which could exert the same pharmacological
action as the high dosage of Ant could treated at one
time, and decreased side effects. Therefore, in
this experiment, Ani (0.5 mg - kg ') and Sco
(0.05 mg* kg !} was injected ip at three times.
The dosage of treated Ani was 10-fold as high as
that of treated Sco, this was due to the lipophilic
difference of the rwao compounds.

There have been many research reports about
henbane drugs, most of them were concerned over

anisodamine mecha-

3.4,13)

and Sco phammnacological
nisms . which, in generally, were to promot-
ed erythrocyte membrane Na' /K* ATPase activi-
tw, antilipid percxidation, unspecifically block calci-
um channel, favorably altering the regional cerebral
blocd flow, inhibits thromboxane synthesis, granu-
lacyte aggregation, and platelet aggregation. Ani is
ane of henbane drugs, therefore, all previcusly com-
hined pharmacological machanisms of aniscdamine
could be used to explain the protective effect of Ani

on acute {orebrain ischemia-reperfusion damage.
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