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ABSTRACT

AIM: To explore the mechanism underlying the effect of
phenolic  alkaloids from  Menispermum  dauricum
{PAMd) on simultaneous myocardial-cercbral ischemia-
reperfusion injury in rabbits. METHODS: Both left
anterior descending coronary artery and bhilateral carotid
arteries were occluded {0 induce myocardial-cerebral
ischemia-reperfusion injury in rabbits. At 30 min after
ischemia, the occlusion was removed and shed blood was
rapidly reinfused. Two mL of blood was taken from
femoral artery at 10 min before ischemia, 1, 10, and 30
min after ischemia, and 1, 10, 30, 60, 120, 180, and
240 min after reperfusion. Each rabbit was sacrificed at
the end of reperfusion. and left ventricle, hippocampus,
cortex, and cerebellum were taken out. Malondial-
dehyde (MDA} content and superoxide dismutase (SOD)
activity were determined. RESULTS: At 10 min after
reperfusion, MDA content in serum was significamtly
higher and SOD activity was lower in ischemia-
reperfusion (1-R) group than those of control group ( P
<0,05). Afier administration of PAMd, MDA content
was lower and SOD activity was higher in serum than
those of I-R group ( P <{.05). Both MDA content and
SOD activity in tissues had the similar results with those
in serum, CONCLUSION: PAMd could attenuate the
injury induced by lipid peroxidation and enhance the
activity of SOD. thus PAMd might play a protective role
in simultaneous myocardial-cerebral ischemia-reperfusion
injury .
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INTRODUCTION

Cerebral ischemia and myocardial ischemia, which
are common diseases and harmful for human health,
come on either separately or simultaneously and make
their etiology and therapy more complex. Phenolic
alkaloids from Menispermum dauriciwn (PAMd ) are
isolated from the rhizome of this plant, which contain
mainly dauricine (Dau) and daurisoline (Ds)-". The
phammacological effects of Dau and Ds have been studied
extensively.  The recent swmdies showed Dau had
antiarrhythmia and antiplatelet aggregation effects in
animal studies™*", and Ds can protect against cerebral
ischemia injury in cell culre®® . Since the techno-
logical process of exiracting PAMd is simpler and the
product is more, if PAMd is exploited into product, the
cost of production will be reduced. But the study on
PAMd has been rarely reported. The primary research
on PAMd in our laboratory showed that PAMd could
amagonize contraction of isolated peripheral and cerebral
vascular of rabbit that caused by several agonists {ie,
KCl, histamine, methoxamedrine ). This study was
undertaken to investigate the effects of PAMd on
malondialdehyde { MDA ) and superoxide dismutase
(SOD) in myocardial-cerebral ischemia-reperfusion injury
to explore the mechanism of PAMd on ami-ischemic
injury, which may have important clinical significance
and social benefits,

MATERIALS AND METHODS

Drugs and reagents PAMd (purity: 95 % ),
extracted by Kunming Institute of Botany, was dissolved
in HCI 1 mol/L and its pH value was adjusted to 6.5+
0.1 with NaOH, then dilwted to 3.5 g/L by nommal
saline (NS}, MDA and SOD reagents were purchased
from Nanjing Jiancheng Biological Company .

Grouping New Zealand white rabhits { § ¥, 2.0
kg+ 1.0 kg, Grade I, Certificate No 19-025, provided
by Experimental Animal Center of Huazhong University
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of Science and Technology ) were randomly divided into 4
groups: control, sham-operation, ischemia-reperfusion
{I-R), and PAMd. The PAMd group was given iv
PAMd 3.5 mg/kg, 10 min prior to ischemia.

Model [-R group: anesthesia was induced with
3 % pentobarbital scdium 1.0 mL/kg, iv. The right
external carotid vein was cannulated for injecting drugs.
The femoral artery was cannulated for sampling blood.
Thereafter, the rabbit was camied out antificial
respiration. A thoracotomy was made in the left 4 inter-
costal space. and the heart was suspended in a pericardial
cradle. Suture was positioned around the left anterior
descending coronary artery and the end of suture was
threaded through a small plastic tube™®, Al the same
time, bilateral common carotid arteries were occluded
using atraumatic arterial clips. Reperfusion after 30 min
ischemia was performed for 240 min. Sham-operation
group: the left anterior descending coronary artery was
surrounded by silk but not ligated, and NS was infused at
ceriain time point. Control group: only the femoral
artery was cannulated for sampling blood.

Experimental protocols Two mL of blood was
collected at 10 min of preischemia, 1, 10, and 30 min
after ischemia, and 1, 10, 30, 60, 120, 180, and 240
min after reperfusion, respectively. At the end, the
heart and bmain were quickly removed. Then left
ventricle, hippocampus, cortex, and cerebellum were
removed respectively and put into homogenated medium
sucrose (.25 mol/L; hydroxymethyl amino-methane
( Ts-HC1) 0,005 mol/L; edetic acid 0.001 mol/L; pH
7.3, to make a 10 % homogenate at 0 T. MDA

content was determined by thiobarbituric acid method'™ .
SOD activity was determined by inhibition of pyrogallol
antioxidation'®- .

Statistical analysis Data were expressed as 1 +
s, and analyzed by r test with ANOVA.

RESULTS

Effect of PAMd on MDA content in serum
In I-R group, the content of MDA after 10 min of
reperfusion was higher than that at preischemia 10 min
and ischemia 1 min; at 120 min after reperfusion, MDA
content achieved the zenith. Compared with control and
sham-operation group, 10 min after reperfusion, MDA
content was higher in [-R group (£ <0.05). In PAMY
group, MDA value reached the zenith at &0 min after
reperfusion, then decreased gradually.  Nevertheless,
MDA content after 10 min of reperfusion in PAMd group
was markedly Jower than that in [-R group (P < 0.05)
(Tab 1}.

Effect of PAMd on SOD activity in serum
SOD activity had no change in sham-operation group. In
I-R group, SOD activity after 10 min of reperfusion was
lower than that at preischemia 10 min and ischemia
1 min; at 120 min after reperfusion, SOD activity
achieved the minimum, and then elevated, but still lower
than preischemia ( P <0.05). Compared with control
and sham-operation group, 10 min after reperfusion,
SOD activity was significantly lower in I-R group ( P <
0.05). In PAMJ group, SCD activity reached the
minimum at 120 min after reperfusion, then increased

Tab 1. The effect of PAMd on MDA content {pmol/L) in serum in myocardial-cerebral ischemia-reperfusion imjury of

P<0.05 vs I-R. "WP<0.05 vs ischemia 1 min. P <0.05 vs

rabbit n =4, x xs. "P<0.05 vs control.
preischemia 10 min.

Time.’ min Contro] Sham-operation I-R PAMd
Preischemia 10 2.8+0.3 2804 2.8+0.4 2.8£0.4
Ischemia | 2.8+0.4 2.820.4 32204 29209
Ischemia 10 2.6+0.4 2.8+0.3 3.320.5 3.0£0.6
Ischemnia 30 2.810.3 2.8+0.4 3.320.5 3.00.3
Reperfusion | 2.8x0.4 29+0.4 3.4£04 3104
Reperfusion 10 2.80+0.27 2.87+0.28 4.3x£0.6™ 3.1£0.5°
Reperfusion 30 2.8+0.3 2.9£0.4 4.4£0.6% 3.2£0.5
Reperfusion 60 27204 3.0£0.4 4.520,40% 3.37£0.25°
Reperfusion 120 2.6+0.5 3.0£04 4.9+, oMk 3.2+0.4°
Repertusion 180 2.7+0.4 29+0.3 4.9 +0,80% 3.1+0.4°
Reperfusion 240 2.8+0.5 3.020.4 4.8 %05 3.1£0.6°
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gradually. Nevertheless, SOD activity after 30 min of
reperfusion in PAMd group was markedly higher than that
in -R group (P <0.05) (Tab 2).

Effect of PAMd on MDA content in
myocardial and brain tissues  Briefly, compared
with control group, the content of MDA in [-R group was
increased by 64.4 % in cerebellum ( P <0.05). 76.8 %
in cortex (P <0.05), 78.5 % in hippocampus ( P <
(¢.05), and 83.5 % in left venuricle (P <0.03), res-
pectively. Compared with [-R group, pretreated with
PAMd could reduce the content of MDA by 28.0 % in
cerebellum ( P <0.05). 29.1 % in cortex { P <0.03),
32.9 % in hippocampus { P <0.05) and 34.7 % in left
ventricle { P <0.05), respectively (Tab 3).

Effect of PAMd on SOD activity in myo-
cardial and brain tissues Contrast to the changes of
MDA content in myocardial and brain tissues, the activity
of SOD in R group was decreased by 18.8 % in
cerebellum (P <0.03), 32.1 % in cortex { P <0.05),
46.5 % in hippocampus ( P < 0.05), and 45.2 % in
left ventricle ( P < 0.05), respectively ( vs control
group).  Administration of PAMd can increase the
activity of SOD by 16.5 % in cerebellum { P <0.05),
44.3 % in cortex (P <0.05), 80.0 % in hippocampus
(P <0.05), and 75.3 % in left ventricle ( P <0.05),
respectively {vs I-R group) {Tab 4).

Tab2. The effect of PAMd on SOD activity (kU/L} in serum in myocardial-cerebral ischemia-reperfusion injury of

rabbit n=4. xzs. "P<0.05 vs control.

preischemia 10 min.

P <0.05 vs I-R. "P<0.05 vs ischemia 1 min. P<0.05 vs

Time: min Control Sham-operation I-R PAMd
Preischemnia 10 476 + 40 481 + 30 430 31 47731
Ischemnia 1 477+28 476 £33 181 +34 474 £33
Ischemia 10 469 + 29 481 + 30 469+ 31 468 £30
Ischemia 30 479+32 476 + 33 460 = 33 403+ 38
Reperfusion | 480 + 36 474 £ 30 48+ 30 457 £ 31
Reperfusion 10 47531 485+ 30 402 + g M3 30
Reperfusion 30 48529 480+33 308 + 280 436 + 32°
Reperfusion 60 484 £ 36 481+ 30 338 + 290k 437 + 29°
Reperfusion 120 479+ 33 476+ 32 314 £ 21k 433 + 287
Reperfusion 180 481 £ 30 484 £ 29 326 + 270 445 £31°
Reperfusion 240 476+ 33 479+ 30 351 + 307 467 £31°

Tab3.

The effect of PAMd on MDA content {pmol « g~! protein} in myocardial and brain tissues

after ischemia-

reperfusion injury of rabbit. n=4. %zs. "P<0.05 us control. ‘P <0.05 vs IR.

Time min Control Sham-operation I-R PAMdA
Cerebellum 8710 W9 143+ 13 MW=
Cortex Bo=9 899 152 14° 107z 11°
Hippocampus e 979 166 + 16" 12 11°
Left ventricie 91+8 95+8 167 + 16* 1099

Tab4. The effect of PAMd on SOD activity {kU-g " 'protein ) in myocardial and brain tissues after ischemia-reperfusion

injury of rabbit. n=4. xTxs, "P<0.05 vs control. *P<0.05 vs kR.

Time, min Control Sham-operation LR PAMd
Cerebellum 60 8+8 62+6° 7226
Conex 67 Nx6H 51223° 4+ 6
Hippocamnpus 82+8 9+7 44 +4° 97
1 eft ventricle 6x8 EX 42+ 3¢ Y
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DISCUSSION

In this experiment, the changes of MDA content and
SOD  activity in serum during myocardial-cerebral
ischemia-reperfusion were observed in detail. The results
showed that MDA content in serum hoiked after 10 min
of reperfusion and reached the zenith at 120 min after
reperfusion. SOD activity in serum declined markedly
after 10 min of reperfusion and reached the minimum at
120 min afler reperfusion. Previous reports had showed
that in single cerebral ischemia-reperfusion of rabbit,
MDA content in serum was elevaled markedly after 60
min of reperfusion and achieved the zenith at 180 min of
reperfusion; while SOD activity in serum had inverse
change at the same time point”’. Compared with these
results, the changes of MDA content and SOD activity
are relatively quick, and the time of peak value appears
earlier in our experiment. Other reports showed that in
single myocardial ischemia-reperfusion of rabbit, MDA
content in serum was elevated gradually after reperfusion,
and achieved the zenith at 120 min of reperfusion; SOD
activity in serum was reduced markedly after 30 min of
reperfusion and reduced to the minimum at 120 min of
reperfusion ',  Compared with those results, the time
of peak value of MDA content and SOD activity were
same, but the time when MDA content increased and
SOD activity decreased was relatively quick in our
experiment. This result illuminated that the changes of
MDA content and SOD activity were more prominent
during myocardial-cerebral ischemia-reperfusion  than
single myocardial or cerebral ischemia-reperfusion, which
suggested that lipid peroxidation was more severe during
simultaneous myocardial-cerebral  ischemia-reperfusion .
Afier 240 min of reperfusion, MDA content in tissues
was elevated significantly, and SOD activity was reduced
markedly, especially in left ventricle and hippocampus.

After administration of PAMd, MDA content was
Jower and SOD activity was higher in serum and tissues
than those of IR group. Tt suggested that during
simultaneous myocardial-cerebral  ischermia-reperfusion,
PAMdJ could alleviate cell injury induced by lipid
peroxidation, as well as enhance the elimination of
oxygen free radicals during myocardial-cerebral ischemia-
reperfusion, thereafter the injury of myocardial-cerebral
induced by simultaneous ischemia-reperfusion was
effectively attenuated. Liu er @ showed that NMDA
(100 umol/L) induced widespread cell injury which was
substantially attenuated by adding Ds {0.01 - | pmol/

L)-2) Our result js consistent with these TEPOLTS .
PAMd had no effect at 10 and 30 min after ischemia.
We speculated that only after about 60 min of
administration, PAMd could reach the efficient
concentration i heart and brain to exert protective effect.

This study indicated that PAMd couid protect cell
from lipid peroxidation and enhance the activity of SOD
in experimental animals, then it could modulate the
halance of lipid peroxidation and anti-peroxidation effect
in vivo. Thus PAMd rmght play a protective role in
simumtaneous myocardial-cerebral  ischemia-reperfusion

injury.

ACKNOWLEDGEMENT To Prof PAN Xi-Ping
(Kunming Institute of Botany, China) for supplying
PAMdA .

REFERENCES

1 Gong PL, Du ZH, Zeng FD, Hu CJ.  Effect of phenolic
alkaloids of Menispermum  dauricwm  on  antiarhythmia.
Tradit Chin Drug Res Clin Pharmacol 1995 6; 13- 6.

2 Li GR. Antagonistic effect of dauricine on experimental
arrhythmias. J Tradit Chin Med 19843 4 2 - 5.

3 Guo T, Zhang YZ, Liu DX, Zhou P. Dauricine inhibits
redistribution of platelet membrane glycoprotcin IV and relcase
of intracellular o- granule thrombospondin induced by thrombin .
Acta Pharmacol Sin 1999; 20, 533 ~ 6.

4 Ding YX, Zhou ], Ye X, Ye XM, Gu SF, Zeng FD.  Study
of the effect of dauricine on platelet aggregation and its
mechanism.  Chin Pharmacol Bull 1991: 7, 27] - 1.

o Dawson VL. Nitric oxide mediates glutamate neurotoxicity in
primary corfical cultures. Proc Natl Acad Sci USA 1991 81,
6368 ~ 70,

6 Yao XJ, Cu Y, Yu BR, Tan YH, Guo ZR. Protection by

anisedamine against postistchemic reperfusion arrhythmia and

lipid peroxidation in anesthetized rats. I Fourth Mil Med Univ

1992 13. 349-52.

Asakawa T, Matsushita §. Thiobarbituric acid test for

detecting lipid peroxides.  Lipids [979; I4; 400 - 6.

8 Mauaklund S, Marklund G.  Involvement of the superoxide
anion radical in the antioxidation of pyrogalkil and a comvenient
assay for SOD. Eur I Biochem 1974 47 469 - 71.

9 Jian DL, Yu JP. Huang HB, Yang G. Xiong GX. The
protective effect of Panax notoginveng on brain damage after
acute cerebral ischemia. Chin Crit Care Med 1999; 11

-1

145-7.
10 Guan F. The effect of PAMd on myocardial ischemia-
reperfusion.  Res Tradit Chin Med 2000; 16: 16- 7,

11 Wang T, Liu GQ. Zhu XZ. Daurisoline reduced neurotosi-
city by inhibiting NMDA induced intracellular free calcium
level. Chin Pharm J 1999; 3. 139-42.

2 Liu JG, Ben C. Li R. { - )-S+ R-dawisoline protects



ISSN 02339756 Acta Pharmacol Sin

R PREN E-mail aps@ mail. shene. ac . en

FEHRFM 2000 Dee; 22 (12)
Phn/Fux 86-21-6474-2629

cultured cortex neurons against NMDA neurotoxicity.  Chin )
Pharmacol Toxicol 19985 12 306 -9.

RIS MW %O IR I B R ERGER

F ¥ 0w %, 8 &, FEE
(BPHE R ZRFEYREMAGHEEME, R
130030, HH)

KR LYWL WIEE: EHERY; 8,
8 E 1k 4% 1k

BB 1R %45 B A 0k 0 0 2 G0 A BRI i 3 T 35
e e M RIS Fk. AH R R AR ST
B X R LB S 50 Bk, 30 min b5 M, AL BR

ME A, 2 5] F 5 BT 10 min, B 1. 10,
30 min, M 1, 10, 30, 60, 120, 180. 240 min [t
RS IR 2 wmL, 5% 240 min f5 o BIRCE &0
O A2 T8 N N T ol 1 9 B R L
B (MDA) & B8 H b4 LA (SOD) i, &
B S A, Bh HEH(R)EE 10 mn )5
M MDA SR EEH &, M SOD FHE FBE(P
<0.05). 4 LR @HILL, WA PAMZ 5, ILiE
MDA & BFE(E, T SOD T &{(P<0.05). &H
o MDA & B 5 SOD &M E R S miFTRIRL. &5
. SRR B M B T AR NS B 1R BT 1 R
Vi B4R SOD 1E#, %of.LoBR e i P AR 44 LA —
ERRITER.

(FEHE & #)



