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Abstract: Radiation

leads to increase the formation of fradicals. Oxygen free radicals have been shown to

cause contraction failure and structural damageéomyocardium that will affect cardiac performan€abbage
has a potent antioxidant activity and previousten linked to a lower risk of heart attacks anoksts Septilin is a
plant mixture extract proved to normalize lipid ed@blism, lower cholesterol and triglyceride. Alsapports heart
health, regulates blood pressure, blood vesselaxtitn and the tendency of blood to form clotsistudy was
designed to identify the possible protection of t@htabbage and septilin to suppress the progresdicardiac
impairments in rats exposed to whole b@dyadiation. Sixty male albino rats were dividetbisix groups, control,
irradiated, cabbage feeding, cabbage feeding fmoath and irradiated, septilin treated and septigated for a
week and irradiated. The present work showed seffigtological alterations in the myocardium o#diated rats
appeared as thickened vascular wall of the myoahtidood vessels, dilated and congested blood isessed
vacuolation in myocytes, fragmentation, swellingl ategeneration of the myocardial muscle fibers willema in
between the myocardial fibers. Altered proteinjagen fibers and DNA content were also observetthéncardiac
myocytes. Feeding Cabbage leaves for a month b&fareadiation led to a marked protection of cardmgocytes
and blood vessels, an improvement in total praéeitt DNA content in the myocardium and non signiftoaghange
in collagen fibers. Pretreatment of rats with SeptlO0mg/kg bw p. o. for 7days befodeirradiation showed
normal histological pattern of myocardium except frea appeared with edema in between the myotandiscle
fibers and dilated blood vessels, an improvementtia protein and DNA content was recorded inrth@cardium
with non significant change in collagen fibersisltconcluded that white cabbage proved marketeption than
Septilin againsd- irradiation.[Researcher. 2010;2(6):81-94]. (ISSN: 1553-9865).
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1. Introduction

Doses of ionizing radiation in the therapeutic
range may produce damage to the myocardium
(Bishop et al, 1965). Radiation induced heart disease
during thoracic radiotherapy and breast cancer
(Gladstone et al. ,2004). Radiation leads to the
increase formation of free radicals. Free radicals
have been shown to cause contraction failure and
structural damage to the myocardium that will affec
cardiac performancéTomomi and Hisjuki, 1999).
The antioxidants contained in fruits and vegetables
shared with the body enzymes to neutralize free
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radicals Eberhardt etal., 2005). Chu, et al, 2002
reported that antioxidant activity of cabbage among
other vegetablesSmieschowska et al, 2008 stated
that high intake of white cabbage (Brassica Olexace
Var.Capitata) may be of the optimal exploitation in
health protectionKatay and Hamza (2008) reported
that Brassica vegetables ameliorate diabetic
nephropathyWwu and Juurlink (2001) reported that
Sulforaphane (the active component in Brassica
members) could up-regulate the impaired glutathione
system in vascular smooth cells of spontaneously
hypertensive rats. Brassica vegetables are extell
sources of fibers. Insoluble fiber helps to prevent
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constipation and reduce colorectal cancer risk.
Soluble fiber helps to reduce blood cholesterol and
blood sugar, thereby reducing the risk of heart
disease and diabetes. A recent study in the Joafnal
the American Medical Association found that people
who ate at least five servings of fruits and vebleta

a day had a 30 percent lower risk of ischemic gtrok
Each daily serving reduced the risk by six per cent
The most protective choices included the brassica
vegetables Joshipra et al.,, 1999). Brassica
vegetables have a potent antioxidant and preljious
been linked to the a lower risk of heart attackd an
strokes ( Xue et al,2008) .

Septilin is a plant mixture extract and supglby
the Himalayan Drug Co. (Bombay, India) in a form
of tablets or syrup. Its main ingredients are:
Balsamodendron mukul /Commiphora mukul which
is known to increase white blood cell counts ,pssse
strong disinfecting properties and normalizes lipid
metabolism Dev,1997); Tinospora cordifolia,
inhibiting growth of bacteria and enhancing the
buildup of immune resistance; Rubia cordifolia
purifying blood, immune regulator and regulate lloo
pressurefair et al,1996); Emblica officinalis, is an
immune function booster, antioxidant and effective

against respiratory complaints; Moringa
pterygosperma functions as antibioti&riiado et
al,1991) and Glycyrrhiga glabra promotes
gastrointestinal healtheoruker and

Burdock,2006).This polyherbal preparation has been
reported to possess immunomodulatorypdswani
and Yegnanaraya,2002) antibacterial (Ross,1984),
anti-inflammatory Khanna and Sharma,2001)and
wound healing properties (Udap al.,1989).1t is
said to be helpful in treating Gram-positive aslasl
Gram-negative infections Gadekar et al.,1986).
Researches displayed that Septilin is effective in
chronic  stubborn urinary  tract infection
(Bhasin,1990), Tonsillitis (Gadekar et al.,1986 )and
infective dermatoseSharma et al.,1986).1t is said to

be useful in the management of upper respiratory
tract infection (Agrawal and Veena,1986), lower
respiratory tract infectio®hasin,1990),allergic
disorders of upper respiratory traGaxjit,1992),skin
and soft tissue infectionS{vastava,1985 ),infective
and inflammatory conditions of the ey&afabhai

and Sandeep,1989),Bone and joint infections
(Ramesh ,et al,1989 ) and has a prophylactic of
diabetic foot ulcer @ngh,2001). Septilin proved to
normalize lipid metabolism , lower cholesterol,
triglyceride, maintains or improves high density
lipoprotein and low density lipoprotein ratio, kdd
purifying herb , immune regulator, supports heart
health , regulates blood pressure, blood vessel
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constriction and the tendency of blood to forntglo
(Dev, 1997).

This study was designed to identify the pdssib
protection of white cabbage and Septilin to weaken
the progression of cardiac impairments in rats
exposed to whole body radiation.

2 Materialsand M ethods
2.1. Animals

Sixty male Swiss rats weighing 120-140gms were
used. The rats were housed under good hygienic
environmental condition at the National Centre for
Radiation Research and Technology, Cairo, Egypt.
The rats were divided into six groups :control grou
(referred to as control), whole bodyirradiated
group (4GY), Brassica leaves fed rats treated group
for a month, Brassica leaves fed rats treated gfomup
a month before (4GY) irradiation, Septilin (100mmy/k
bw. p.o.) treated group for a week and Septilin
(100mg/kg bw. p.o.) treated group for a week tefo
(4GY) irradiation.

2.2 Plant materials

Rats were fed on cabbage leaves for a month
before exposure to gamma radiation. Septilin is a
plant mixture extract was supplied by the Himalayan
Drug Co. (Bombay, India) in a form of tablets. Its
ingredients are (mg): Balsamodendron mukul
/Commiphora mukul,162 ; Tinospora cordifolia,32;
Rubia cordifolia,32; Emblica officinalis,16; Moringa
pterygosperma,16; and Glycyrrhiga glabra,6.
Septilin pills were ground, dissolved in water and
orally administered to rats. The dose of Septibed
in this study was 100 mg/kg b. wt /day for a week
before exposure to gamma radiation.

2.3 Irradiation:

Whole body irradiation was achieved through
Cesium -137Gamma cell-40 manufactured by the
Atomic Energy of Canada (Ltd.).The dose rate was
1GY/1.42 min at the time of the experiment.
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2.4 Histological and histochemical investigations:

Samples of cardiac muscle of rats were used fo
histopathological studies, fixed in 10% formalin at
room temperature for 24 h, washed, dehydrated and
embedded in paraffin wax. The paraffin sections
were cut at 5um thickness and stained with
haematoxlin and eosin (Drury and Wallington, 1980),
others were stained with Mallory’s Trichrome stain
(Dunn, 1974) for determination of collagen fibemsla
examined microscopically, others were stained with
Bromophenol blue Mazia et.al, 1953 ) and others

% = Percentage of change = Data of treated — Datandrol

Data of control

3. Results:

Cardiac muscle in control group showed the
normal histological structure of myocardium, with
branched, striated myocardial muscle fibers cut
longitudinally with acidophilic sarcoplasm and hibo
capillaries appeared in the intracellular spacégs(F
1 & 2). Exposure to whole body radiation showed
serious histological alterations in the myocardioim
irradiated rats appeared as thickened wall of the
myocardial blood vessels, dilated and congested
blood vessels, mild vacuolation in myocytes,
fragmentation cardiac myocytes ,swelling and
degeneration of the myocardial muscle fibers with
edema in between the myocardial fibers compared to
control Figures 3, 4, 5). Rat cardiac muscle in
cabbage feeding group for a month and exposee to
radiation revealed intact histological structurétbe
myocardial muscle fibers and blood vessels (7).
Cardiac muscle of rats in cabbage feeding group for
month showed edema in between the myocardial
muscle bundles with dilated myocardial blood vessel
(6). Septilin treated group showed intact myocardia
muscle fibers and blood vessels (8). Septilin &eat
group for a week and exposedstaradiation revealed
normal histological pattern of myocardium except
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were stained
Bancraft,1998 ).

Feulgin reaction Korobin and

The histochemical interpretation was done gisin
computer image analyzing system (Leica Model).
Estimation of the optical density of thirty cells i
each group was made. The data obtained were
statistically analyzed according t8endecor and
Coebram (1969). Differences between the group
means were assessed using T-test. (05 was
considered significant, and the percentage of ahang
was calculated as follows:

x 100

few area appeared with edema in between the
myocardial muscle fibers and dilated blood vessels

©9).

Figs (10-15) represent total protein contémtthe
cardiac muscle of male rats which were highly
significantly reduced in irradiated group ,meanehil
Cabbage feeding and Septilin treated groups redorde
non significant change. Cabbage feeding and
irradiated group and Septilin treated and irradiate
group recorded reduction in comparison to control
(Tablel). Figs (16-22) represent collagen fibers i
the cardiac muscle of male rats which were Highly
increased in irradiated group .While cabbage fegdin
septilin treated , cabbage feeding and irradiatedl a
septilin treated and irradiated groups recorded no
significant changes compared to control (Table 1,
Histogram1).

The measurements of DNA content in the cardiac
muscle Figures 23-28 revealed highly significant
reduction in irradiated group, meanwhile cabbage
feeding group displayed significant reduction.
Septilin treated group showed non significant
reduction .Septilin treated and irradiated, cabbage
feedig and irradiated groups recorded non significa
change compared to control (Table 1, Histogram 1).
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Figurel: A photomicrograph of a section of cardiagscle . . . .
of control group showing normal histological stiure of FigureZ:A photomicrograph of a section of cardiac

cardiac muscle fibers cut longituinally (H&E x20( musple of contrql group shovying bran_ched_ _s.traited
cardiac muscle fibers cut longituinally with aciddfc

sarcoplasm and centrally located nuclei.Myocardial
blood capillaries appeared in the intercellulancgs
(H&Ex400).

Figure3:A photomicrograph of a section of cardidgigure4:A photomicrogrph of a section of cardiac
muscle Of irradiated group displaying swellingnuscle of irradiated group displaying edema imien
degeneration dg, with oedem&] in between the myofibers.Fragmentation, degeneration and widly
myocardial fibers ,thickened vascular wall(headoa)r separating myofibers with congestion of blood
and dilated blood vessel)(H&Ex400). capillaries(head arrows)(H&Ex400).
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Figure5: A photomicrograph of a section of cacdidigure6:A photomicrograph of a section of cardiac
muscle of irradated group showing thickened \{#Hl)Of muscle of feeding cabbage leaves group showing adem
the myocardial blood vessel with mild vacuolatidregd in between the myocardial muscle fibers(head aryows
arrow),Vacuolation {)in  the cells of cardiac muscle with dilated blood vesselt) (H&Ex400).

cardiac muscle lost its normal architecture (H&E3X

Figure7: A photomicrograph of a section of cardiagscle Figure8: A photomicrograph of a section afdiac
of feeding cabbage leaves and irradiated group isigowmuscle of Septilin administration group showimgmal
intact histological structure of myocardial musdieers histological attern of myofibers and blood
(H&EX400). vessels(H&Ex400).
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Figured: A photomicrograph of a section of cardiaescle rigyre10: A photomicrograph of a section of cardiac
of Septilin administration and irradiated group W 1, 5cle of control group showing normal distributioh

complete normal structure except edema appearsahafl protein (Bromophenol blue stain .X400)
areas (H&Ex400)

Figurell:A photomicrograph of a section of a cardi&igurel2:A photomicrograph of a section of a cardia
muscle of irradiated group showing numerous areasiscle of Cabbage feeding group showing highly
negatively stained in between the myofibers witleduced total protein of the -cardiac muscle
decreased total protein in the cardiac musdBromophenol blue stain .X400) .

(Bromophenol blue stain .X400).
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Figurel3: A photomicrograph of a section of cardidtigurel4: A photomicrograph of a section of cardiac
muscle of cabbage treated group and irradiated withuscle of Septilin treated group showing normal
gamma radiation showing highly depleted areas pinedominant condensation of blue color (Bromopheno
between the myofibers . Some of these myofibeesewblue stain  X400) .

moderately stained with fat cell deposition invisetn

myofibers (Bromophenol blue stain .X400) .

L3 - | “ i "
Figure15:Aphotomicrograph of a section of cardidogurel6:Aphotomicrograph of a section of cardiac
muscle of Septilin treated and irradiated groupwshg muscle of control group showing normal distributioin
normal distribution of total protein (Bromophendué collagen fibers (Mallory’ s trichrome x200)
stain .X400) .
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Figurel7:Aphotomicrograph of a section of cardideéigurel8: A photomicrograph of a section of cardiac
muscle of irradiated group showing densely stainetuscle of irradiated group showing magnificatiorf o
collagen fibers in between myofibers and arounadlofig.17 identify highly increased collagen fibersoand
vessels(Mallory'strichrome stainx200) blood vessels (Mallory'strichrome stain x400).

Figurel9: A photomicrograph of a section of a caediFigure20: A photomicrograph of a section of a cardi

muscle of Cabbage feeding group showing normmaluscle of Cabbage feeding and irradiated group stgpw

distribution of collagen fibers in between myofibernormal distribution of collagen fibers with fat lice

(Mallory’strichrome x400). deposition in between myofibers (Mallory'strichrome
x400).
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Figure21l:Aphotomicrograph of a section of cardideigure22:Aphotomicrograph of a section of cardiacsote
muscle of Septilin treated group showing normaf Septilin treated group showing normal distributf
distributin of collagen fibers with negatively sted collagen fibers with negatively stained edema srea
edema areas (Mallory'strichrome x400). (Mallory’'strichrome x400).

Figure23: A photomicrograph of a section of cardideigure24: A photomicrograph of a section of cardiac

muscle of control group showing normal content of Biuscle of Irradiated group showing highly reduced

N A (Feulgen reaction x1000). chromatin content in myofibers (kayolysis ).(Feulge
x1000).
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Figure25: A photomicrograph of a section of cardidggure26: A photomicrograph of a section of cardiac
muscle of cabbage feeding group showing highfguscle of Cabbage feeding and irradiated group
reduced chromatin materials in some myofibBrs(showing an improvement in DNA content. Some nuclei
while some of these fibers contained condenseghtained condensed chromatin (pyknos$js)( Feulgen
chromatin(pyknosis) (head arrow) (Feulgereaction x1000).

reactionx1000).

Figure27: Aphotomicrograph of a section of cardigtGgure28: Aphotomicrograph of a section of cardiac

muscle of Septilin treated group showing nearlynmair muyscle of Septilin and irradiated group showingrhe

DNA content  (Feulgen reaction x1000). normal DNA except few areas of condensed chromatin
(11),reduced chromatintj( Feulgen reaction x1000).
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Table (1): The quantitative measurements of thercdénsity (Pixel) of total protein, collagen ant® in the
cardiac muscles of control and treated groups &€ mads.

. . Cabbage | Septilin
Eé))ntrol g:gatl))bage (Ssegllm I(::gdlated +Irradiated| +irradiated
(Ca+lrr) (Se+lrr)
Average 142.6 144.8 136.9 107.7 129.9 133.4
+SD. 8.36 7.78 11.71 11.35 16.88 11.73
Max. 155 152 152 129 160 152
Min 129 128 118 95 108 119
t test 0.27 0.13 0.00 0.03 0.04
3
S Probability Non Sig. Non Sig. Highly Sig. Sig. gSi
o
g % of change 1.54 -3.99 -24.47 -8.90 -6.45
l_
Average 141.8 142 144.6 162.9 148.8 156.7
+SD. 19.33 10.51 13.27 17.85 19.07 15.18
Max. 171 152 164 184 182 180
Min 118 120 122 130 120 132
t test 0.49 0.32 0.00 0.25 0.07
5 Probability Non Sig. | Non Sig.| Highly Sig. Non Sig| Non Sig.
(@]
= % of change 0.14 1.97 14.88 4.93 10.51
@)
Average 141.4 143.2 146.6 170.6 152.5 155.7
+SD. 14.83 16.34 15.01 11.26 9.91 14.15
Max. 169 167 168 185 165 174
Min 128 112 127 154 135 130
t test 0.32 0.26 0.00 0.03 0.01
Probability Non Sig. Non Sig. Non Sig. Highly Sig.| Sig. Sig.
< % of change 1.27 3.67 20.65 7.85 10.11

=)
P>0.01 Highly Significant, P®.05 Significant, P< 0.05 Non significant
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Histogram (1): Quantitative measurements of totatgin, collagen and DNA in the cardiac musclesaftrol and

treated groups of male rats.

4, Discussion

Radiation leads to cardiotox effects in the
therapeutic range. Histopathological evaluation
proved these cardiac abnormalities These changes
were in accordance with Gladstone et al, 2004,
Yeung Hopewell, 1986 and Bishop etal,1965. who
insisted on radiation induced cardiomyopathy
(damage to the heart muscle). Radiation leadseo th
increase formation of free radicals. Oxygen free
radicals have been shown to cause contractiorréailu
and structural damage to the myocardium that will
affect cardiac performancdomomi and Hisjuki,
(1999).

Cardiac muscle of rats in cabbage feeding group
for a month and exposed toradiation showing
intact histological structure o f the myocardialsole
fibers. This effect due to the antioxidant activify
cabbage that is capable of neutralizing free rdglica
molecules making them less reactive, and could
protect cardio muscles against radiatitiverhardt et
al(2005).

Cardiac muscle of rats in cabbage feedingigro
for a month showing edema in between the
myocardial muscle fibers with dilated myocardial
blood vessels. These changes were in accordance
with  Arora and  Saremi ,(2010),Kelemen
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etal ,(2005)and Tribble, (1999 )who pointed out to
the long —term use of antioxidants in diseased
individuals is of concern ,owing to increased high
density lipoprotein levels ,which may aid in the
development of atherosclerosis and thrombosis.

Cardiac muscle of rats administered Septilingo
week and exposed to radiation showing normal
histological pattern except in small area edema
appeared in between the myocardial muscle fibers
with dilated blood vessel. Meanwhile Septilin
administration showing intact myocardiam muscle
fibers this result may be due to its ability to
normalize lipid metabolism, support heart health,
regulate blood pressure, blood vessel constri@imh
tendency of blood to form clo{®ev, 1997).

In conclusion White Cabbage proved marked
protection than Septilin againstradiation.
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