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Effects of anisodamine against myocardial
ischemia-reperfused injuries and antilipid peroxidation

YAQO Xiu-Juan, TAN Yue-Hua. XU Zi-Chao'. LI Xiac-Ye', CHEN Shui-Ying
(Department of Pharmacology. 'Department of Chemistrv. Fourth Military Medical University .

Xi-an 710032, China)

AIM: Anisodamine (Ani), an alkaloid first
isolated in China. To study the relationship
between the protective effects of Ani on
myocardial cells of reperfused injuries and the
antilipid peroxidation., METHODS; Coro-
nary ligation for 15-min followed by 10 min
reperfusion was performed in anesthetized
rats, RESULTS: Anil, 3, S mgekg™iv 1
min ptior to tepetfusion could dose-depen-
dently lower the release of creatine kinase
(282129, 252153, 2261+50), counteract the
increase of malondialdehyde con'tent (3. 3+ 1.
3+ 3.211.6, 3. 1% 1. 2} in the reperfused my-
ocardium and preserve the SOD activity (41+
7, 46 1 8, 551 8). Ani completely abolished
the drop in the contents of principal unsaturat-
ed fatty acids (oleic, lincleic, and arachidgnic
acids} of the membrane lipids in the reper-
fused myocardium. SOD 75 U-+kg~'iv 1 min
priar to reperfusion exerted similar effects like

An 3 mg-kg™!. CONCLUSION: It is sug-
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gested that the antilipid peroxidative effect of
Ani may contribute to its protection against
reperfusion-induced myocardial injuries.

KEY WORDS anisodamine: superoxide dis-
mutase: myocardial reperfusion injury: crea-
tine kinase; malondialdehyde; unsaturated
fatty

derivatives

acids; lipid peroxidation; atropine

Anisodamine (Ani), an alkaloid first ex-
tracted from Hyoscyamuse niger L in China. is
very similar to atropine in chemical structure.
It showed protective effects against certain ex-
perimental arrhythmias‘” and of ischemia-
reperfusion arrhythmias® ¥ and improved the
cardiac performance during reperfusion™. We
observed that the praotective effects of Ani
against reperfusion induced arrhythmia may
have something to do with reduced myocardial
lipid peroxidation™’,

In order to ascertzin the relationship be-
tween the protective effects of Ani on myocar-


http://www.cqvip.com

BIBLID,; ISSN 0253-9756

Acta Pharmacologica Sinica

4 B g 4 1995 Mar, 16 (2) <153~

dial cells of reperfused injuries and the anti-
lipid peroxidation. the present study on anes-

thetized rats, determined creatine kinase
(CK )} release, mycardial malondialdehyde
( MDA ) contents, supercxide dismatase

(SOD) activity. and unsaturated fatty acids
(UFA) of the membrane lipid in myocardial

reperfused injuries.

R— CH-—CH-—(l:H: (l:lu
]
NCHy CH—0—C—CH—CaH;
! | |
CH;—~CH— CHa CH,OH

R=— 0OH Anisodamine
R=-H Atropine

MATERIALS AND METHODS

Agents  Ani {Beijing Pharmaceutical Factory),
S0D (Changsha Biochemical Pharmaceutical Factory),
arachidonic acid ( Shanghai Biochemical Reagent
Plant), 1,1, 3, 3-tetraethoxypropane, cteatine phos-
phate sodium salt (Merck). oleic acid, linoleic acid.
linclenic actd (Sigma). All the reagents were of AR
grade.

Instruments Ultraviolet spectrophotometer,
and MDF-4 fluorescent spectrophotometer ¢ Japan ).
106 G gas chromatography and hydrogen {lame ioniza-
tion detector (Shanghai Analysis Instrument Plant)
gas chromatograph-mass  spectrometer-QP 1000
¢{Shimadzu GC-MS-QP 1000).

Ischemic-reperfusion injuries and grouping
Sprague-Dawley 3 tats, weighing 228 — s 39 g, were
anesthetized with pentobarbital sodium 45 mg-kg~'ip,
The right carctid artery was cannulated for recording
the blood pressure. Thereafter, the rats were carried
vut artificial respiration. Then the chest was opened,
the heart was gently supported, and the cotonary
artery was ligated as described previously™’. A 15-min
regional ischemia was established, then reperfusion
was maintained for 10 min. The ventricular blood was
taken at the end of the reperfusion. and serum CK
contents were determined with creatine coloration

technique-*,

The heart was quickly cut open and part
of the ischemic reperfused myocardivm was excised

and cut into pieces. MDA, SOD and UFA were as-

sayed. The above described processes were linished
within 48 h. lschemic myoeardium was proved with
nitroblue tetrazolium stain.

Seventy rats were randomly assigned into 7
groups the sham operadon group underwent all the
procedures processes except ligation of coronary
artery. In the coronary artery occlusion (CO) group.
blood, and heart were taken out at the end of 15 min
ligation. The rest 5 groups were reperfused after
iscbernia. These 5 groups were given iv Ani 1, 3. 5
mg kg 'y SOD 75 U-kg™' and normal saline {NS?,
respectively, 1 min prior to reperfusion.

Measurements of MDA contents and SOD
actlvity™ ©
mined colorimetrically

Measurement of UFA in myocardial membrane
lipids Myocardial fluidity sample was mixed with
{CH,>,CHOH, CHCl;, and H;O ¢11,;7:1) and was
extracted. replicated twice, and dried with nitro-
gen™ *. CH.OH, CsH;, and NaOH (30 mL; 20 mL:
1 g) were added to extract again. Fatty acid methyl

Myocardial protein content was deter-
[N

ester 1 was thus formed. Oleic acid (Ci ) 1 g
lincleic acid (Cie, :? 1 g» linolenic acid (Cpa,3) 1 ga
arachidonic acid ¢Cs, 4,2 1 g, methanol 4 mL, and
50 % H.50, 1 ml were added and warmed at 56 C
for 30 min. Hexane was added. and standard fatty acid
methyl ester was extracted twice and replicated to
remove the solvent. Hexane (0. 2 mL? was added
again and the sample (3.0 pL) was analyzed in a gas
chromatographer,

The reserved time of standard fatty acid methyl
ester was compared with that of myocardial mem-
btane. The results showed that in myocardial mem-
brane lipids of SD rats the principal UFA were
(Ciads (Ciez}y and (Cpay ). These were further veri-
fied by GC-MS-QP 1000,

Coeflicients of variation of Ciuys Claps and Coys
were 5.0 25, 3 %, and 1.1 %7, respectively, in the
myocardial membrane lipids.

RESULTS

Effects of Ani and SOD on CK release in
reperfused myocardium  The CK release of
ischemic myocardium increased significantly in
comparison with that of the sham operation
group (P < 0. 05). The CK release of NS
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imcreased too {(ws the ischemic group. 7 <C
3. 01). The values mm groups of Ani 1. 3. §
mg * kg ! and SOD 75 U « kg™ decreased
markedly in reperfused myocardium {ws that
of NS. P<Z0.01) and the lowering of the re-
lease of CK (r= —0. 999, P<C(. N3) seemed
to be dose-dependent. The Am groups showed
no difference comparing with SOD group
(Tab 1.

Tak 1. Effects of Ani and SOD injected iv 1 min
prior to reperfusion ¢ R/ eon myocardial creatine
kinase (CK) release. MDA content. and SOD activity
in anesthetized rats subjected teo 15-min corconary
occlusion (CO ) followed by reperfusion. x = 10.
xts. “P<0.05. ‘P< 0. 01 vs normal saline (NS,
*P<0.05. 'P<0.01vs CO.

CK MDA 50D
activity content activity
UL nmol / s
mg protein mg procein
Sharm operation 24926 2.941.2° 324057
CO 281+£32 4.6=0.8 26416
CO+R; NS 347+53" s5.0F1.2° 20—
Ani 1 mgrkg™! 282+2%  3.3+1.3° 4147
3 mgrkg! 2521453  3.2%1.6° as%w
5mg-kg™? 22650 3.1+1.2° G554F
SOD 75 Uskg™! 254446 3.3—1.5° 5148

Effects of Ani and SOD on the MDA in
reperfused myocardium The content of
MDA in ischemic myocardium was increased
{vs the sham operation group. P<Z0. 05) and
the content of NS increased too, vs the is-
chemic myocardium group (P <Z0. 05). But
the MDA values of Ani groups were depressed
markedly (P<C0. 05 or P<Z0. 01) with increas-
ing dosage (= --0,99), The MDA values in
the SOD group with the same dose decreased
too (P<(0.05). There were no marked differ-
ences in MDA values of SOD group vs the Ani
groups {(Tab 1),

Effects of Ani and SOD on internal SOD

activity in reperfused myocardiuvm When

the ischemic myocardium groups were subject-
ed to coronary occlusion, their SOD activity
decreased obviously vs sham operation group
{P<Z0.03). The values of NS group decreased
even more marked (vs the ischemia group P<C
0. 053). However. the SOD activity of Ani
groups was higher (vs NS group P<{0. 01)
and was dose-dependent (r=0. 992). The val-
ues in the SOD group increased markedly ws
NS (P<C0.01) and Ani 1 mg + kg™ ' (P <
0. 05). and showed no sharp difference »s Ani
3 mg-kg "(Tab 17.

Effects of Ani and SOD on UFA in mem-
brane lipids of reperfused myocardium The
contents of principal UFA-C.v Cisias Coorg
decreased markedly in membrane lipids of is-
chemic myocardium group {(ws sham operation
group P<Zu. 05 or P<Z0, 01). These values of
MS decreased furiher, with C,;,; and C,,,, re-
during in comparison with the ischemia group
in particular (P<{0.01). Ani 1. 3 and 5 mg
*kg ™' completely nullified the decrease of the
UFA contents in reperfused myocardium.
S0D 75 Urkg ™" had the same effert as that of
Ani (Tab 2).

Tab 2. Effects of Ani and SOD injected iv 1 min
prior te reperfusion ¢R) on unsaturated Fatty acid con-
tents (pgemg~') of membrane lipids from anesthetized
rat hearts subjected to 15-min coronary occlusion
(COD) followed by R. r=9, I+s. "P<C0.05, ‘P
0- 01 vs normal saline (NS). *P<(0.05, 'P<<0.01 vs
sham operation. *P>-0.05, 'P<20. 01 vs CO.

(Meic acid  Linoleic acid Arachidonic
methyl ester methyl ester acid methyl
ester

Sham operation 1. 1=0.2 260, 3 5.0+0.3
cO 0.94+0.1" 2.34£0.1° 4,240, 2
CO+R;: NS 0.84£0.2% 2,102 3.940. 2
Ani 1 mg-hg™ 1.120.1° 3. 140,27 5. 1403
3meghg™ L1+l 3.1+0.2° 5 110>
Smgekg™ 1.34£0.1" L6017 63402
SUD TS Ushg™ Lo 28 2.740.2° 4,840, %
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DISCUSSION

Transient (15 min) regional ischemia in-
duced by coronary artery ligation increased the
myocardial CK release, elevated the MDA
content and reduced the SOD activity in anes-
thetized rats. All the changes were exaggerat-
ed abruptly after reperfusion. These results
supported the viewpeoint'!!' that myocardial
reperfused injuries were closely related to oxy-
gen free radicals. Ani (1-5 mg-kg™!) adminis-
tered iv 1 min prior to reperfusion dose-depen-
dently counteracted all the above changes oc-
curring during reperfusion. The effects re-
vealed by SOD on reperfusion-induced injuries
were similar to those by Ani, This suggested
that Ani exerted protective effects against
reperfusion-induced myocardial injuries which
may be related to the inhibition of membrane
lipid peroxidation. Thus alleviated the reper-
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The experiments alsc determined simulta:
neously the contents of the principal UFA
Cizar Cisze Capy in membrane lipids of myo-
cardium, The results proved that Ani and
S0D can abolish the decrease of the UFA con-
tents in reperfused myocardium. It was appar-
ent that Ani has protective effects on the regu-
lar structure of membrane lipids due to its

antilipid percxidation,
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