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Abstract

The present study wa |
. ~ ~ as designed to evaluate the NV | | lve
potential of native and gem preventive and curative cardioprotect!

e motherapeutically treated on the basis of bi ical. hi ical
and antioxidant parameter y he basis of biochemical, histopatholog

s In the salbutamol (albuterol) induced | S | |
. myocardial necrosis in rabbits.
mmothere awlyv ameras:
g?aluatiomuoqu y 15 4 nml). Lmenglpg way of treatment and no work so far has been done on
curative cardioprotective potential of Withania somnifera. Rabbits were divided into

eight 1?3111 ,g;gury\])s:.Normal. I§chemia, WS Gemmo-baseline, WS Native-baseline, WS Gemmo-
preventive, ative-preventive, WS Gemmo-curative and WS Native-curative groups. Gemmo

an natl;ch-l?aselme sfoups were treated with gemmo and native W. somnifera (50 mg/kg) for 20
ays. ative  and  Gemmo-preventive groups were pre-treated with native and

gemmotherapeutically treated W. somnifera at a dose 50 mg/kg for 3 weeks. On 20™ and 21 day
ammal; of all groups except normal and baseline groups were given Salbutamol (50mg/ kg). orally
at an Interval of 24 h. The Native-curative and Gemmo-curative groups were then treated with
native and gemmotherapeutically treated W, somnifera at a dose 50 mg/ kg for 5 days, subsequent
to the treatment with Salbutamol. Rabbits were subsequently sacrificed for gross pathological
studies and hearts were removed for antioxidant assay. Administeration of Salbutamol significantly
increased (p<0.05) the serum level of CK-MB, LDH, SGOT and SGPT in ischemia group as

compared o N.ormal. However, pre- and post-treatment with Native and Gemmo extracts of IV.
somnifera significantly restored and reduced (p<0.05) the elevated serum levels of these cardiac

markers. Also Native and Gemmo extracts of W. somnifera significantly increased (p<0.03)
antioxidant enzymes; superoxide dismutase, catalase and glutathione peroxidase. No significant

change was observed in the activity of cardiac enzymes in baseline groups. Protective actions of IV,
somnifera on heart have also been confirmed by gross pathology.

Introduction

Myocardial infarction is the leading cause of death in the world and it is the most
lethal manifestation of cardiovascular diseases. It has been the object of intense
investigation by clinicians and basic medical scientists (Bolli, 1994). The Indian
subcontinent (including India, Pakistan, Bangladesh, Sr1 Lanka, and Nepal) has among
the highest rates of cardiovascular disease (CVD) globally. Many reports have
highlighted the high CVD rates among south Asian immigrants living in western

countries, but the enormous CVD burden within the Indian subcontinent itselt has been
underemphasized (Goyal & Yusuf, 2006).

*Corresponding author: valeem@hotmail.com




because the)
:mmensely contribute

today, almost one qua
plant origin. These are used

health disorders (Igb
preventing cardiovascular
offects. Nowadays, 1
by their crdioprotective
substances mainly ph)’tochemic
body systems (Dhar e

Gemmotherapy is a lesser
plant or phytotherapy: which uses
gathered in the springtime when
Young shoots and buds of medicin
glycerine and alcohol. Since the

alth needs of humans throughout th
S e

as a major Sso

a] & Rehman,
disorders, |
t is being realized that

action by
als which

¢ al.. 1968; Hertog ¢ al., 1993).
known, modern

stem
they are at a key stage of their natur

al plants arc freshly prepared in

ced for centuries as remedies f 1
erapeutic value. ~

NA L,

The ht
he medicing

dicines n the world Co'llr()',r.ox
In

urce of drugs for the treg
2004). Although modern dru(:s !
heir use is often limited be:

C

providing an integrated structy,

’ . e \
help 1n restor , . Of
p ormg and mainta;

and exciting research divisjg
N

cells of buds and young shoots Or“_eCSOf Eur,

’1' and Shfean
) | C gl'()\vth Ubg,
a process ygjp,, CYelg

extracts are from fresh
al S ,
) ]d gIOWIH() b-Wdtef
S tlSSu :
CS

1 their intense combination of the vitam;

. . 1in .

e whole plant, including th S Minep.;
P ’ g e ﬂOWCI'S, 'Cavcs ﬂera|s

sapwood and roots. They also incorporate many active principles, such as nuycje;
growth hormones, which are no longer present when the plant ];C'Clc
(hrtp:/'/www.vigharmony.com). [Vithapiesomnifera (WS), also known as AU“y Ceve
.197‘6), Indian gienseng and winter cherry, has been an important herb in th P, t
indigenous medical system for over 3000 years. The root of the plant i: Ayurved; ebnd’
Categor i

rqsayanas, which is reputed to promote health and longevity by augmenting d 1Zeg as
.dlsease., arresting the aging process, revitalizing the body In debi]itg cfense A2aingy
increasing the capability of the ndividual to resist adverse environment Ellted conditiops
creating a sense of mental well-being. (Weiner & Weiner, 1994) Wa factors and b}"
commonly used herb In Ayurvedic medicine. Studies , " #AMlfera s o

T indicate that A
a olvti . . sgand
.nftlloxxdant, anxiolytic, adaptogen, memory enhancing, antiparkinsonian bam-h POssesses
ln a .- e - s v 9 l
mmatory and anti-tumor properties. Various other factors like immunovengm’ o
Modulat;
10n.

ggfpolgndemic, antibacterial. cardiovascular protection, sexual behavior, tol
% ,i?fe‘nce .have also been §tudled. (Gupta & Rana, 2007). Chemical CO;ISt9 Seois Lol
ifera are always of an interest for the researchers. The biologically actl'tuents gl

constitu : ‘ : :
compoufllc]itss are ;1”(;2.1101(15 (ashwagndhine, cuscohygrine, ana hygrine, tropine erc.)
. including ergostan type steroidal-lact | . & StEroig
-lactones, withaterin A, wi - al

’ , withanolides A
Y,

a/.],thla;;)(l)])nxt;eg: ﬁiigilitg:rslf h\];/dslenone, Yvnhasom.niferols A-C, withanone erc. (Elsakk

A (WA) have been proven h and active constituents sitoindosides VII-X and Wistel: l\fa el

and ascorbic acid, while decre Qrias.e .'evels Of Cllfiogen0lls superoxide dismutase e

The present ,Study £ dgzl'?rb lldpnd peroxidation (Bhattacharya er al., 1997) , catalase,
cardioprotective potential of igned to evaluate the efficacy of preventive a .d -

of gemmotherapeutically treated W. somm‘fe:a Ciunrat:l\]re

| ~ e

experimental model

of salb. ‘
g salbutamol-induced myonecrosis as compared to native ext f
| e extract o

Gemmotherapy remedies are unique
and other powerful properties ol tl

Materials and Methods

Plant materi
rla': Whole ]‘1
{J - F ( t Saln ' ,// .
garden of Universi P ples of W. somnifer
rsity of Aori | iIfera were coll :
ariculture, Faisalabad and g0t identiﬁiiﬂtebd fl'(')m .o botanl.cal
y plant taxonomist,



EFFECT OF WITHANIA SOMN
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es were dried and sed to prepare gemmo-modified plant extract, while old
and used afterward for extract preparation.

Gemmotherapy tr
wak used fol;'aggnzl‘ne:ttl:lelreal:)teggCf:lefI.] plant: The method described by ("hurchill (2002)
washed with distilled water and( | l.eatment of fresh plants. Fresh growing leaves \\'"crc
be evaporated and the exact weighed. The Samp.le was set aside so that water might
material was blended illl A e lgh.t of plant material was determined. The fresh plant
respectively. The mixture w mlle:me - ool a gypecine having a ratio Bt &
and shaken from time to ti as l1e1t to stand for one.month in a cool, shaded environment,
constant pressure. After St';“g.to help the maceration proc?ess. [t was then filtered under
resulting Hoild wa Erown B ll:]g for a further 48 hours, it was filtered once more. The
ratin of 2¢1 ot TfliS the stock sol.utlon, it consists of g!ycerme and alcohol 1n a
B2 g : y. 1he StOCk.solutlon thel.] evaporated in rotary so that all tlze
moved. Then the solution was kept in an incubator at a temperature of 65°

C and thus the remaining alcohol was evaporated to obtain semi-solid extract.

Wiltelf: e};&tract f)f native plant: 50 g of dry powdered leaves sample were boiled In 250
ml 0 _»_'O for half an hour. This solution was left to stand for 24 h. Next day the
solution was filtered and evaporated to obtain dry extract for dose preparation of rabbit.

Phytpchemncal analysis: Qualitative and quantitative analysis was done for
identification of the major phytoconstituents of W. somnifera and was carried out as

described by Brain & Turner (1975) and Siddiqui & Ali (1997).

Experimental animals: Twenty four rabbits weighing about 1.25 kg were used In the
study. Throughout the investigation, animals were housed in a room at normal
temperature with free access of food and water, and on standard conditions. Animals
were weekly weighed.

Evaluation of cardioprotective activity of W. somnifera - Treatment protocol: The
animals were randomly allocated into eight groups comprising three animals in each

(Table 1).

Collection of blood samples: Blood was taken from the jugular vein of overnight fasted
rabbits. The blood sample were collected in centrifuged glass tubes, then centrifuged the
blood and collected the serum, separated and stored in a deep freezer for further

hiochemical measurements.

Biochemical analysis: Serum was used for the assay of biochemical parameters
including creatine Kinase (CK-MB), lactate dehydrogenase (LDH), serum glutamate
oxaloacetate transaminase (SGOT) and serum glutamate pyruvate transaminase (SGOT)

using kits and Bioanalyzer (Latest model of Smear).

Antioxidant Enzyme Analysis - Tissue homogenate preparation: A 10 % homogenate
of myocardial tissue was prepared in 50mM phosphate buffer, pH 7.4. The homogenate
was centrifuged at 7000 rpm for 15 min., and supernatant was used for the estimation of

antioxidant enzymes (Catalase, Superoxide dismutase and Peroxidase)
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Table 1. l‘rc:ltmon':' protocol, I“\,“\
Grow Dup LR ﬂlil(l))r::l.:"lf(c)lict ND‘“'V. : "\\"n |
Sa Shaundh Normal diel ‘ _ ormal djgy L m
1) Normal Salbutamol Salbutamo| \,\%Q
7) Ischemia Normal dicl (50 mg/ kg) (50 mg/kp) - |
3) 'S Gemmo Gemmo-extract of ; -
hascline s (50 mg/ kg) |
4) IV’S native Native-extract ol ' : -
haseline s (50 mg/kg) ,
5) IS Gemmo- Gemmo-extract o S-ulbutan'm Salbutamol -
" preventive WS (S0mg/ke) (50mg/ke) (50 mg/kg)
6) 'S Native- Native-extract of Sgulbulamol Salbutamol _
’ preventive S (50 mg/ kg) (50 mg/ kg) (‘50 mg/ kg)
7) V'S Gemmo- Normal diet Sulbulzm'lol Salbulamol GC'”m<>~c,\»tr, |
curative ‘ (50 mg/ kg) | ‘50 mg/kg) WS (s gy kflq of
) IS Natives o1 die S-albulan’lol Salbutamol Nat""c'cxuacf)
cumti\w) - kg)of
Quantitative estimation of antioxidant enzxmes: Catalase !evel in the 52}
estimated by the method as describes by Aebi (1974). Peroxidase (POD) acn}c.es g
measured u.;ing the method of Paglia et al., ( 1967) SOD activity was assayed btty o
the photochemical NBT method as described by Mishra et al., (1967; Figs. 1-3), Y Usip,
Gross pathological examination: At the end of the experiment, gross Patholoo.
experimental animals was done under the supervision of a Veterinary Doctor. Appé;) of
changes in the weight and structure of the heart, kidneys, liver, stomach and lungs “r:;,;

noted.

Statistical analysis: Descriptive statistics mean and standard deviation were calculateg

for all the variables of each group. ANOVA was applied for statistical analysis and
value at <0.05 significance level had been considered (Steel & Torrie, 1984). ;

Results and Discussion

Phytochemical analysis of W. somnifera (Asgandh): The results obtained after
phytochemical analysis of W. somnifera (WS) are given in Table 2.

Cardioprotective effect on Salbutamol induced tachycardia: Oral administration of
Salbutamol (50 mg/ kg) significantly increased (p<0.05) the heart beat in gemmo-curative
(114 beats{ 50 s) and native-curative (113 beats/ 30 s) groups as compared to normal (93
beats/ 30 s). Heartbeat of rabbits was checked regularly with an interval of 24 h before
(:de after the ad:ninistration of Salbutamol. Post-treatment of ischemic rabbits with
i@d”l}gzz (g;fo Zf;t)nl/]i ae.;(tl:actsbof .W. somnifera (.50 mg/ keg)for five days signiﬁcaql’)
it bc.als/ . ;) aéat oth .m Gerpmo-cqratwe (90 beats /30 s) and Native-curallve
i gl %3c0111})ated (o 1schemic group (112 beats/ 30 s). Gemmo-extract
sigmiticant results (90 beats/ 30 s) than native-extract (98 beats/ 30 s).
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curative curative preventive preventive

Fig. 2. Percentage inhibition of NBT by superoxide dismutase (SOD).

POD level (units/mg of protein) in different groups

Normal Ischemia Gemmo- Native- Gemmo- Native-
curative curative preventive preventive

Fig. 3. POD level (units/ mg of protein) in different groups.
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S No. Phytconstituents

.35 3
. Alkaloids 1 11.9 0
2. Flavonoids . 43 71
3. Glycosides . | 88 2.33
4.  Saponins . 14.75 ¥
S. Tannic Acid . 31 p
6. Steroids
3. Tachycardia values (per 30 8) Qfdifferent groups.
Table Gemmo-  Native-  Gemmo- Nat
Days Normal Ischemid . a¢ive  curative reventive reVe:tcl
' — 30 T 05 93 Tl
| 3? 06 02 101 99 103
?': 951 100 106 105 97 10
2 95 118 114 113 101 1
S 05 120 |11 |12 99 1
5 04 121 105 118 05 0
7 95 119 99 105 96 10]
8 93 [15 93 99 94 08
9 95 112 90 98 94 05
Table 4. Preventive effect of W. somnifera on different e(l;lzyme levels (Y /L)
. Gemmo  Native emmo- .
Enzymes Normal lIschemia Baseline Baseline  preventive 232: tei-ve
123.67  306.00 112.23 120.00 186.00 186 33
i +12.503 +12.767  £19.183  £12.051 +27.875 127.220
238.33 298.33 225.00 242.00 249.67 273 33
LDH 7638 20297 415235 13045 47385 110405
SGOT 16.33 30.33 15.20 18.22 19.67 2133
+2.082  £4.509 +7.41 +1.089 +]1.528 +6.11(
SGPT 17.67 39.67 14.00 16.23 20.67 +21.67
+5.686  +11.060  +3.497 +8.25 +5.859 1.234

| Similarly in preventive therapy, pre-treatment of ischemic rabbits with gemmo and
native extracts of  W. somnifera (50 mg/ kg) for 20 days significantly restored (p<0.05)
the heart beat to normal, both in Gemmo-preventive (94 beats /30 S) and Native-

preventive groups (95 beats/ 30 s) as compared to ischemic group (112 beats/ 30 s). Both

l‘}ne 4Gemmo apd native-extract showed similar cardio-preventive effects. Table 3
the Tachycardia values (per 30 s) of different groups.

shows

T, .
Preventive effect of W. somnifera (Table 4): Rabbits
gemmo-extract of W. somn

once a day for two days

were pre-treated with native and

.Ifé’l‘(l for 20 days and then treated with Salbutamol (50 mg/ kg)
to Induce myocardial Injury.
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Base-line content of the Ge

ve CK-MB (132.;3 (lil 1)|\TS(mnmo-cxlmcl of W. somnifera (50 mg/ kg) was found to
(’1413.4‘)7). Similarly B&Q.e-l')‘ p—; (225i15.235). SGOT (15.3()+7.-\il) and SGP
ke) was found to be QCK:IMB‘"(QISST‘QL" ?" the Native-extract of IV, sommnifera (50 mg/
and SGPT (16238.25). Ad ~VT12.051), LDH (242+13.045), SGOT (18.2241.089)

ninistration of Salbutamol (50 mg/ kg) significantly

increased (p<005) the Serum IC\"el . ) . SlE

. - (39.67£11.060) in ischemia group as compared to
iﬁé"éﬂ‘p‘%a(\\"—}%vif'ggg (123.67412.503) LDH (238.3347.638), SGOT (16.33+2.082
‘.(,,,,,,,-/*c,.(, (go'm(,ﬂ;ﬂ) .(:et*?ecnve]y. However, pre-treatment with gemmo-extract of IV,
.\ el1llli0-pl'e;'e1\ti5c cmSlllT)m ‘(C:?\pt]l\%éestored (p<0.05) serum enzyme levels to normal in
E | SIoup; LK 186+ _ a N
(19.67+1.528) and SGPT (20.67i5.85( 6+27.875), LDH (249.67+47.385), SGOT

- 9) as compared to ischemia group, having serum
level of CK-MB (306+12.767) LDH (298 3349 > B e} R
139.67£11.060) respectivel. ) 1 (9833429.297), SGOT (30.3324.509) and SGI [

| S.‘f“])‘.'larlgfnm, rnatl?'e-preventive group, pre-treatment with the native extract of I
mméni :1+ (; 7;715,11114 1camljy restored the serum enzyme levels to normal; CK-MB
(186.33+27.22) LDH (273.33+10.408). SGOT (21.33+6.110) and SGPT (21.67£7.234) as

compared to ischemia group, having serum enz , * ,
i iy yme level of CK-MB (306+12.767) LDH
(298.33+29.297), SGOT (30.33+4.509) and SGPT (39.67+11.060) respectively.

the ' Y : B g L
Both the Gemmo and Native extract of somnifera showed similar cardio-

preventive etlects and significantly restored the enzyme levels in gemmo-preventive and
native-preventive groups to normal.

Curat.i\'e e.ffect of W. somnifera (Table 5): Ischemia was induced in rabbits by oral
administration of Salbutamol (50 mg/ kg) for two consecutive days at an interval of 24 h.
Salbutamol significantly increased (p<0.05) the serum levels of CK-MB, LDH, SGOT
and SGPT 1n curative groups as compared to normal. However, post-treatment of
ischemic rabbits with gemmo and native extracts of W. somnifera (50 mg/ Kkg)
significantly reduced (p<0.05) serum levels of CK-MB, LDH, SGOT and SGPT in

curative groups as compared to ischemia group in a five-day trial. Table 5 shows the CK-

MB, LDH. SGOT and SGPT levels in U/L of different groups. Results exhibited that
Gemmo extract showed more activity than Native extract.

Administration of Salbutamol (50 mg/kg) for two consecutive days significantly
(p<0.05) increased serum level of CK-MB in gemmo-curative group (298.67+£26.27) and

native-curative group (308.00+£16.283) as compared to normal group (123.67£12.503).
Post-treatment of ischemic rabbits with gemmo and native extracts of W. somnifera (50
mg/ kg) for five days significantly (p<0.05) reduced serum levels of CK-MB both In
Gemmo-curative (148.00+11.790) and Native-curative groups (207.33£45.081) as
compared to ischemic group (275.67£10.066). Gemmo-extract showed more significant
results (148.00+11.790) than native-extract (207.33+45.081).

Subsequent to the administration of Salbutamol (50 mg/ kg) serum level of LDH
increased significantly (p<0.05) in gemmo-curative group (306.67+08.505) and native-
curative group (310.00+9.539) as compared to normal group (238.33+7.638). However, post-
treatment of ischemic rabbits with W. somnifera for five days significantly (p<0.05) reduced
serum levels of LDH both in Gemmo-curative (254.67+26.577) and Native-curative groups
(260.33+25.502) as compared to ischemic group (284+17.001). Gemmo-extract showed more
significant results (254.67426.577) than native-extract (260.33+25.502).

B e T e e e e Tl
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nnifera on different enzyme Jeyg
Gemmo- '(l.‘”,)

= in .

Enzym¢ Day ‘\N’/ S N““\'o N
\ a, e i I
/ni-/ —77+12.503 315.()(&22.9]3 208.671+26.270 YTy (“r?'li
| 120700 11,136 279.67430.28 U800t

> 124.00£07.937 315.00£1°: 279.67£30.280 34 Sl
PP 186,00£10.149  192.33£12.220 751';7*» .
903349 N

148.00 £11.790 5075, 2y,
33 440§

b | 280.00£03.606

279.33£15.011

254.67£26.577
26.67108.96

l 16.67101.52

2 18.00£01.00 19.67106.80 21.33+11.01
SGOT 3 15.33404.16 75.01+04.35 21.67+09.50

4 15.00£01.00 26.67101.52 21.33+06.80

5 +3. 23.67101.52 18.334+05.68

l 17.67+05.686 42.33411.060 39.00£25.530

2 15.67406.028 39.33+05.508 32.00£10.817
SGPT 3 15.67+02.082 36.331£07.371 26.331£09.074

B 16.00+01.000 34.00+£06.557 26.00£10.536

J 16.33 +2.082 29.33+02.082 25.33+£09.866

ol (50 mg/ kg) for two consecutive days Sig“iﬁcam[)

Oral administration of Salbutam .
am levels of SGOT In gemmo-curative group (26.67+8.963)
pared to normal group (16.67i1?§)d

(p<0.05) increased ser

native-curative group (32.33£12.055) as com

However, post-treatment of ischemic rabbits with /. somnifera for five days significa
levels of SGOT both n Gemmo-curative (18.33+5.686) r:nlé

reduced (p<0.05) serum
Native-curative groups (20.3316.506) as compared to ischemic group (23.67+].5)
re significant result (18.33£5.686) than native-ex.trac)t.

Gemmo-extract showed a little mo

(20.33i6.506).
Administration of Salbutamol (50 mg/ kg) for two consecutive days significant]
increased serum level of SGPT 1n gemmo-curative group (39 £ 25.534) and native}-l
group (17.67 £ 5.686). However

curative group (37.67 £ 4.509) as compared to normal
ost-treatment of ischemic rabbits with /. somnifera for five days did not significantly

reduce (p<0.05) serum levels of SGPT both in Gemmo-curative (25.33 £ 9.866) and
1) as compared to ischemic group (29.33 = 2.082). Gemmo-

Native-curative groups (29 *
oxtract showed a little more significant result (25.33 + 9.866) than native-extract (29 £ 1)

Effect of W. somnifera on antioxidant enzymes (Figs. 1-3): Antioxidants are
substances that protect other chemicals of the body by damaging oxidation reactions

Antlnggant enzymes inclgde superoxide dismutase, catalase and peroxidase
albutamol-induced ischemic rabbits showed a significant (p<0.05) decrease In

cat ' .

PFO?L?Z; ]T’\;ilt-ggéifnieg;] 1t/fm‘g IO f protein) as compared to normal (0.428 unit/ mg of

broups showed & sionif‘o Ischemic rqbblts m.gemmo-curative and native-curative

protein) and (0.285 u%it/l,‘;am t{p<‘0.0.5) increase in catalase level (0.271 unit/ mg of

of protein). Also, Pre-treatilgntpz)??m% o o ared to ischemia group (0.350 unit/ mg

stiveative eroups showed 3 SiUniﬁc;S[C 1enllc rabbits .m ge.mmo-preventive and nativ.e-
& 1t (p<0.05) decrease in catalase level (0.241 unit
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mg O protein) 3.”d (0.256 uni Mg of protein) as compared to ischemia group (0.330
unit/ mg of prmem). Gemmo-extact showed more significant results in both cases (Fig.1).
Orf’l ad‘l.mn.lslrapm‘\ of Salbutamol showed a significant (p=<0.05) lower % inhibition
(;.mer 13 1111}1:) n ISFthiC.rabbilS (19 %) as cm\np:lrcd to normal group (50 %). Post-
tﬂ]g:;mq:\lz; ;1 (l;oCli‘Ifll]]i]ll)L;til;?l:-l:ts m\ gemmo-cumti\'g and mti\'c-un'ati-\'c groups showc’d a
2s - | fespectively, close to ischemia aroup (19 %). However, Pre-
treqtmg@ 0f ISChemlC rabbits in sCMmMo-preventive and na(i}c- pI‘C\"Cnli\"C groups showed
a significantly (p<0.05) high ? ’

, , ) higher 42 % and 35 % inhibition respectively as compared to
ischemia group (19 % inhibition).

Salbutamol-induced Ischemic rabbits show
| ) wind '
level (0.0.s./_‘u.mt/mg of protein)
treatment of ischemic 1

significant (p<0.05) in

ed a significant (p<0.05) decrease in POD
as compared to normal (0.041 unit/mg of protein). Post-
abbits in gemmo-curative and native-curative groups showed a

o . crease in POD level (0.0550 unit/ mg of protein) and (0.0636
unitmg of protein) as compared to ischemia group (0.032 unit/mg of protein). Also, Pre-

treatment of ischemic rabbits in gemmo-preventivz and native- preventive groups showed

a significant (p<0.05) increase in POD level (0.0423 unit/ mg of protein) and (0.495 unit/
mg of protein) as compar

npared to ischemia group (0.032 unit/ mg of protein). Gemmo-
extract showed more significant results in both cases (Fig. 3).

Gross pathology results (Tables 6 & 7): Significant changes occurred in different
organs of rabbits due to the

administration of Salbutamol. Heart was normal in all oroups
except Salbutamol-induced

. Ischemia group and native-curative group. Liver was
discoloured in all groups. There was no significant change observed in the kidneys.

Stomach was damaged in ischemia and curative groups but it was preserved in preventive
and normal group. Lungs were affected more seriously having pale red colour in native-

preventive and congested in native-curative group. Gemmo-extract showed more
significant results in curative therapy.

Discussion

Therapeutic properties of food and medicinal plants arise from the characteristic
bioactive phytochemicals (mainly secondary metabolites) synthesized and amassed by
them (Sangwan er al,, 2004; Walker, 1996). Biologically active plant chemicals other
than traditional nutrients that have a beneficial effect on human health have been termed
“phytochemicals” (Hasler, 1998).

Our plant showed maximum flavonoids and tannins contents which strongly
recommend the antioxidant and cardioprotective nature of W. somnifera. (Rastogl &
Mehrotra, 1991; Ju, 2005; Lie & Chiou, 1986). Reduction of heart disease via dietary
Intake of phytochemicals has been examined (Fitzpatrick ef al., 1993; Hertog et al., 1?95;
Augusti, 1996). The B-adrenoceptor agonists ([-agonists) have been used to relieve
bronchoconstriction for at least 5000 years. $-agonists are based on adrenaline and early
forms, such as isoprenaline, lacked bronchial selectivity and had unpleasant side effect.s.
Modern [3-agonists are more selective for the 2-adrenoceptors (f2-receptors) located in
bronchial smooth muscle and have less cardiotoxicity (Sears & Lotvall, 2005; Walker et
al., 1985). f2-Adrenoceptor agonists used in the relief of bronchospasm have loqg been
known to produce circulatory side-effects. Salbutamol or albuterol is a short-acting 32-
adrenergic receptor agonist used for the relief of bronchospasm in conditions such as
asthma and chronic obstructive pulmonary disease. Possible side-effects of Salburamol

include tachycardia which may lead to myocardial infarction (Provost ef al., 1997; Susan,
1994 Cook er al., 1994; Magnusson and Hansson, 1973).
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Table 0. Gemimo- - Gempy,
i S Jhemia afive curative Ieve _
Normal Ischel curative Preveng;, . \"'i\‘*
Organs im— - Pro, "o
3 e | Hard Normal Hard Normg (‘(‘n,l
Normd (damage) N, N
Heart arral/ Pale Discoloured N()Hnul b, iy
Iarmal e vellow SCOLO e I
e Normal — ,a1¢ yellow Yt Normal e Cd i, Mal,
armal Normal Ormyg| 3Co).,
Normal Mo . Damage Nor N, UK
Kidne) | Damage Damagc amag Orma| Oy ¢
J\Ol'lnﬂl ¢ e (‘()”QCStC(, N()””'ll N()T” :

N ach - soli n'm'll ( ,

r—y palered  Conge sted Norm: Pl
" ; ¢

Lungs — ¢

= Table 7. Weights of different or ans of rabbits of(liffcrcnt%
9 .

_ | Gemmo- N:lti\fc- Gemmo- N
Organs ~ Normal  Ischemi®  curative curative  preventive  Afie
{ ',“\1': 26.17 29 28-‘3‘) 2 7 14 28 5
Kidney 7.85 7.2 5 ,g 4..‘)1 il /-3
Stomach 4.75 5.04 (JJQ e b 5.0)
_Lungs
As described above a decrease In the scrum’)’.eve,’fd Ogsctj_ﬁc]:ig’e'hl)” - SGOT ang
SGPT was observed in Salbutamol trea?cd gl'OUPS-(,/"ea‘; = s}:ore e O\J?tt}h Natjyg an,
oemmotherapeutically treated /. .s'f'){;z/z(fef'(z £50 n‘l.:, ‘<o e TR llese Cardi,,
ﬁmrkers to normal. Increased activities of CPK, transamin: de ]ydmgenase

. . Nierion® " et o the leakage of these enzymes
in serum. ‘the diagnostic markers’, were due (0 S YMmEs as g resy

- o . . . X o )
of necrosis induced by Salbutamol (B-adrenergic stimulant) in rats (Bergstrom g Saw;

1973). The base-line content of these enzymes Were found to be normal whijch reveg),

that . somnifera at a dose 50mg/ kg did not induce any cardiotoxic effects This :

according to the previous report presente.d by Mohant};fel ta/., (2004 ) that W Somniferq
50 mg/ kg dose produced maximum cardioprotective effect. : .
Gemmo extract showed more cardio-protective potential than native extract j,
curative therapy but similar results in preventive therapy. More significant r eSU.'tS of the
Gemmo-extract than Native-extract is probably due to t.he.fact th.at the embryonic part of
the plant is particularly effective for drainage and detoxnfymg actions on the human body,
Synthetic pharmaceutical agents, most herbs, and homeopathic remedies that are prepared
from the whole plant (usually flowering) do not have many of t.he key elements (growth
factors, phytohormones, auxins, and gibberellins) present dprmg- the growth stage of
plants. This is because the gemmae contain many active pr.mCIples that start to disappear
after a plant reaches a certain point in its development (Daniel & Towle, 2002)'

The exact mechanism of this cardioprotective activity 1s not known but this could be
due to the free radical scavenging property of the extract in the presence of antioxidant
phytochemicals such as flavonoids, alkaloids, sterols, tannins and phlobatannins and
flavonoid glycosides (Rastogi & Mehrotra, 1991; Ju, 2005)

Previous studies also show similar results. A.V.Circulo, a polyherbal preparation,
was cvaluated in 1soproterenol induced myocardial damage in rats.-Chronic prophylactic
treatment with A.V.Circulo prevented an increase in serum lysosomal enzyme activity of

creatinine phosphokinase, lactate dehydrogenase, and serum glutamate oxaloacetic
transaminase in the blood due to isoproterenol administration. (Chauhan ef al., 2005) ~<
As described above, administration of Salbutamol showed a marked decrease in
antioxidant enzyme contents in Salbutamol-treated groups. However, W. somnifera at a
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\ p:- the Ahtioxidant enzymes content in curative and
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such protection of chronic org] 4 e =tMMo and native extracts. The mechanism of
dMimistration of 1y somnifera may be due to mvocardial

adaptation, oxidative stress i late
P S mediated through  augmentation of cellular antioxidants

such as peroxidase, SOD, catalase (D

. » ’ as L)’ ll ( \ - 3 b . b

studies show that various plants ang plant e(xt'm]cl) s o ., T0E} R
‘ ( S

r antioxida - can also stimulate the synthesis of
;eilllll;i) This is i];tsaizg:.lclizma et al., 1998: Gauthaman er al, 2001 Banerjee ef al., 2002;
&) nce G VYV Jee ed di.,
thgl‘ap\’ shindiovascular roe {0 the prevngus report that medicinal plants used In the
Thered is a growing body 0‘}53 e?(den their beneficial effects via antioxidant activity.

' - = 'LCvidence sugpest Uy i
1ODT | ' Ing /' to
cardioprotection (Munasmghe et al 2001) g8 g that antioxidants contribute
Gross pathology refers to n ]
g O Macroscopic mani | " di | |
T lfeStathllS -0ans. tIsSSues.
and body cavities. The tern of disease in organs,

1 | .
diagnostically useful find; 'S commonly used by anatomical pathologists to refer to
e _> — TINAINgS made during the gross examination portion of surgical
specimen processing or an -

| | 10logt X n of different
organs of animals recommended the e I, ERSMIIN

. . cardioprotective potential of W. somnifera. Gross
pathologlcal.conﬁ{'mapon of cardiotoxic effgct producepd by tSzzle?urtcfmol (So{ng/ kg), In
the present investigation has established the suitability of this model for studying the
cardioprotective effect of W Somnifera (Mohanty er al 2004) Gross pathology results
recommend Fhe efﬁcacy of preventive therapy as compared to curative therapy.

Th? major active constituents of W somnifera through which it exhibits medicinal
prOpemc?5, are based upon the actions of certain steroidal alkaloids and lactones as a class
of constituents called withanolides. The root contains the steroidal lactone (withaferin A)
and related withanolides, along with various

. alkaloids. It is reported that Sitoindosides
VII, VI, IX and X are likely adaptogenically active substances present in Withania
somnifera. The exagt mechanism of such myocardial adaptation is not known. However,
it is proposed that it works through the induction of a number of antioxidant enzymes
(Archana & Namasivayam, 1999),

dose 50 mg/ Kg increased ang re
preventive treatments respective]
more powertul than curative ther
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