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ABSTRACT 

This study was conducted to evaluate the effects of Punica granatum (P. grana

tum) peel and Ech1nBCea. purpurea (E. purpureaJ extracts on rabbits through eva]ua· ' 
Uon of growth performance and some biochemJcal, anUaxidant and immunological 

parameters. Filly rabbits were divided into 11ve equal groups. First, control group was 
administrated 1m} distDled water, J2l1d and:Td groups were administrated P. grana
tum, 50 and l00mglkg respeetJveJy. The 4th and sth groups wetC received EdJ1na
cea, :U.S and 49mg/kg respectively. They were admJnistrated orally dally for 4 

weeks. 

The final W'eJght, total weight gain and daily WClght gain arc sJgniDcantly Increased 
In high dose p, granatum between weeks 2~4 and 0-4. The total and daily weight 
ga.Jns and FeR {feed conversion rate} are significantly improYfXlln low and high doses 

Echlnacea .at between weeks 2~4 and 0-4 rcspt!cuveJy. In additJon, FeR of high dose 
EchJnacea is sigt1lfleanlly decreased between weeks 0-2, Glucose and cholesterol lev~ 
eis are SigI1ifJcantly decreased at tJDd and 4th week respectively in P. granatum 
groups. Total proteJn and globulin are elcva.ted in low dose Echlnacea at 4th week 
Whlle no $lgniflCBI1t changes were occurred 111 albumin and Ale ratJo, urea, creati· 
nine and malondJaldebyde {MDA} 111 ail groups, There were increasing of NO (nitric 
axfde), bacterJcJdal actJY1ty, catalase with Echinacea and increasing of lysozyme nc
tJvJly, calaiasc With P. granatum. The reduced glutathione (GSH) is elcvated In all 
groups except low dosc Echinacea at :;p;d weeks, 

hi. a word, the notably Ondings help to ensure the success of using p, granatum 
and E. pwpurea as tradiuonaJ piants and suggested ilnproVing the growth pcrfor

I1UU1ce, humeral immunologtcal and anuOXldant effects in rabbits. 

1 

INTRODUCTION 
Pomegranate [Pontes.. granatum L.J is a 

lovely world fruit Widely cultivated in Egypt. 
The peels of the fruit contaIn good amount of 
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polyphenols and tannins. The amount of poly
phenols indicates potent antiOXidant and 

antl·lnflammatory eIfe<:ts. While The astrin
gent effect of tanntns makes it useful for Bore 
throat, diarrhea and dysentery (1ho:mJsoD. 

20M, Parmar and Kar. 2007). 

Echlnacea (Asteraceae family) is a purple 
cone flower plant Widely used in United 
States and Europe. It was 1ntroduced tnto 
other regtons for its high pharmacological ac~ 
tlvttles, The ma.1n active prtnCipies are alka
mldes, glycoproteins. caffeic aCId dertvatlves. 
polysaccharJdes and flavonofds. Eehtnacea 
purpurea (E. purpurea) has lmmunostimulat-
1ng act1on, antlbacterial, antt~tnflammatory. 

wound healing. anUseptic and anUneoplastlc 
properties (Tbnm_. 2004, StanIoaV\jm et 
al, 20(9). 

Hypocholesterolem1a s prcdomtnant In 

ease of POE and decreasing the level of 
serum lipids, creatinine klnase, alkaline 
phosphatase and glucose Jevcls in rats fed 
an atherogenic diet. TIle peel extract amelio
rated most of the b10chemical and thyroid 
dysfunctions (Parmar and Kar, 2007 and 
20(8). 

Echinacea product stimulated macrophage 
cen to produce morc NO (nitrle oxide) (R.iD1ng~ 
er et 11. 2(X)O) and increasing of the lysoryme 
activity (AIy III al. 2008). Ecllinacea lncluded 
free radJcal scavengtng and metal ehelaung 
properties. therefore it deflned as antioxidant 
(lao and -. 20(1). The antlolCldant 

prosper1ties of pomegranate peels extracts 
were reportcd in many researehc$ (Ll et al, 
2008; Parmar and Kar. 2008, AlthIlU_ 
et al, 2010). 

2.1. Plant_, 
2.1.1. Fresh pomegranate fruHs were pur~ 

chased from local market tn Egypt. The fruits 

were peeled off manually and air dried under 
shadow for one week then grounded Jnto fine 

powder by pulverization. The dried powder 

(100 g) was extracted In methanol (600 mL) at 
30"C for 4 hours wtth continuous sUrrtng In a 
magneuc stirrer, then ffitrated, The fUtrates 
were pooled and concentrated by rotary evap
orator and stored. The resulted semlsoltd P. 
granatum extract (POE) was kept In a deale· 
cators at ~4C" for fu ture use (parmar ,and 

Kar,2oo7). 

2,1.2. Echinacea fE. purpureal dry e.x* 

tract capsule {l75rng) was procured from 

Arab Co, for Pharmaceuticals & Medicinal 
Plants, Egypt (trade name immulant). 

2.2. Anlma)a and treatment: 
Fifty California white rabbits (900-1200 gl 

were reared and purchased from Faculty of 
Agriculture farm In Mansoura University. A 

cycle was of 12 h of light and 12 h of dark. 
The temperature was parUally eontrolled (21 
C" ± 5 C"). The anJma1s were housed five rab· 
bits in each cage and kept under uniform 
husbandry condItions. AU animals fed mth 
rabbIt medIum siZe commercial. pellet d1et at 
restr1cted quantlty. 60g and SOg/rabbIt/day 
for (1st and 2nd weeks) and {3rd and 4th 
weeks} respecttvely. Water was ad libitum 
(Newton and penman, 1990). Rabbits were 
acclimatized for one week, 

2.8. ltIponmontal deal.." 
The animals were random dMded Into 5 
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groups, rust, control group (Gp~CQnt) was 
orally reeelved Iml distilled water dally. 2nd 
(Gp·p U and srd (Gp~P2l groups were received 

PGE. 50 &IOOmglkg body weIght respeetlvely 
aeeonilng to _ et al. (2001). The 4th IGp· 

Ell and 5th (Gp~E2l groups were reeeived E, 
purpurea at a dose of 24.5 and 49mg/kg body 

weight respectively accordlng to human dose 

and ealculated the absolute dose for rabbits 
according to LaureIlce and B __ 

(1984), All extracts were freshly suspended in 
1ml distilled water/animal, received orally 

once a day for 4 weeks, at a fixed time (10:00· 
11:00 AM~ to avold cIrcadian variations (Par~ 
mar and Kat 2007). 

2.4. We1&bt peltorm ... cc ~: 
Animals were weighed individually 2 

times weekly. Gromh parameters were caleu· 
)ated weekly. The Initial and final Weights 

were recorded and determined the dally 
weight gain (g/day) weekly, total weIght galn 

(gJ and feed conversion rate (feed consump· 
tion + weight galn) according to N1eodem.ua et 
al.1l999). 

lU. Sampl .. COllection: 
Blood was collected from each group (ran~ 

domly selected) on the 2nd and 4th weeks of 

treatment for serum separation for determl~ 
nation of AST (Randox cat, No (AS 101). AL T 

(Randox cat. No (AL 100). cholesterol and 
creatinine {Human}. urea and glucose [Dla~ 
mond}. total protein (Sptnrcact). albUmin 
{StanblOj. globUlin, A/G ratio (accordtng to 
Itaneu ct aI, 1997) and antiox1dant cn~ 

zymes (Biodiagnostic, Egypt), aSH, catalase 
and MDA were done according to Beutler et 
al, 11963). AlIbi (19M) and Batch (1918) reo 
specttvely. 

a 

NItric OXide was determIned by enzymatic 

colorimetric method by using readymade kits 

proVided by BlodiagnoSt1c (Egypt) and done 

accordIng to Montgomery and Dymoc:k 
(1961). Serum lysozyme was determined. via 

turbtdometrlC assay according to Zucker et 
fllt t191O}. Agar diffuSion bJo assay method 
was done according to Lor:tan (2005). 

:I.S. _1Ieal~: 
All data were expressed as mean ± SE. The 

differences belween groups were analyzed by 

one·way analysts ofvarlance tANOVA). All sta~ 

tistical analysis was carried out using SPSS 
11,0 for Windows. Two groups were stgnlfl
eanUy different If P value was statIstlcally low

er than 0,05, 

RESULTS AND DISCUSSION 

Table (1) demonstrates, the total and dally 
weight gams and FCR are slgn1flcantly im_ 

proved In low and hlgh doses Echtnacea (GP~ 
EI &. E2) between weeks 0-2 and 0-4 respec
tively. In addition, FeR of the high dose (GP

E2) is stgntilcantly decreased between weeks 
0-2. These improvement may be related to the 

enhancement of thc digestive system function 
due to Echinacea mode of actiOn (Pr.cybOla 
and Wefb. 1998). SimIlar rcsults occurred 1n 
growtng rabbits received 2.5. 5 and 7,5 mg E. 

purpurea extract/kg daily for 91 days (Abmed 

et al. 2008) and In fish \Aly et aI. 20081. 
Some authors reported unchanged growth 

performance profiles as Zha1 et al, (2007) m 
mIce model. 

In high dose PGE IGP-P2). final weIght and 

total and dally wctght gains are slgruficantly 
increased at both perIods between weeks 2-4 
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and 0-4. In rabbits. the estrogen growth 
promoting effeet Is not well explained (Mao. 

_d. 1986). but In fact It had growth
prQIDottng effect (W- et aI. 2001). Luteolin. 
quereetin and kaempferol were three estro
genie compounds detected In pomegranate 
peel extract ~I< et aI. 200f.). Proanthoc
yanldin is one oC the mam fraetions to pome

granate pee) and pulp extracts. It oould exert 
beneficial effects on protein metabolism In 

sheep. slowing degradation of dietary protein. 
Increastog protein outflow from the rumen. 
thus increaslng absorption oC amino acids to 
small lntestine of the animal (Ae:rt8 et al. 
1998; Lt, et al 2(08), Also, the results are in 

agreement (8Jlabtav' et al, 2008) tn ealves fed 
fresh peels. 

Table (2) demonstrated, glucose level Is sfg

n1flcantJy decreased to both PGE groups (OP

Pi & GP-P2) at the 2nd 'Week, The extract reg
ulated glucose metabolism but It was un
known how It did !Parmar and Kat. 20(8). 

Glucose result was: in harmony with nu et 
a1, (20011 and lI8/IfI lit aI (2009) In dlabetlc 
rats. Whereas Patd et a1, (2008) recorded 
unchanged glucose. Contrariwise. Vidal et aJ. 
(2003) reported hyperglycemia In mice and 
rats. Cholesterol is a Viral blologtcal molecule, 
has roles In membrane structure and It was a 
precursor Cor the syntheSiS of the steroid hor
mones and bile aCids. Cholesterol levels are 
stgn1flcantly decreased in the two PGE groups 
(GP·PI & GP-P2) at 4th week. The normall1m
It of cholesterol Is 10 : 80 mg/dL to rabbits 
(Mellno. 20(7), The protective role of POE 1n 

cardJovascular diseases through decreasing of 
serum Uplds and glucose (Parmar and Kar, 
2(07). The anti atherogcn1c aetiVity of PGE 

may be attributed to its fiavonolds and poly-

phenolic content (UID-ky ad Newman. 
2007). In the same way, lI8/IfI et aI (2009) 

recorded decline of eholesterol level In dtabet
Ie rats. In contrary. Vldal et aI, (2003) and 
Patel et al. (2008) reported no change in rats. 
Total protein and globulin are elevated in low 

dose Echinacea (GP-Ell at 4th week. similar 
as Ahmed et all 2008 results. 

Table (3) showed lysozyme aCtiVity Is ele
vated in hIgh dose PGE(GP-P2j at 2nd weeks, 
It was enhanced In fish also (Har1kr1ab.Jlan et 
al. 2010). Echlnacea extracts regulated NO 
production and argmase (Zha.t et al, 2009). 
The NO (nitriC axlde) value is stgn1ficantly In

creased to high dose Echlnaeea (OP-E2) at 4th 
week. ThIS elevation may be revealed to the 
alkamides which produce much more NO 
(Goel et al, 20(2). Also. th1s elevation was re

ported in macrophages stimulated by Echtna· 
cea (RIninger et al, 2(00). Several metabo
Utes from herb, such as alkaloids, tannIns 
and sterols were associated with antimicrobi
al acuVity IJAmm lit aI. 19791. Low dose Echl
nacen {GP-El) showed sign1llcant Increaslng 
of bactencklal actlvtty at 4th week, g, purpu
rea contains large amounts of chlcortc acId 
and cafiarlc actd. which had a role In the inhj
blUon of hyaluronidase. which 1s secreted by 
bacteria to mcUuate penctration tnio tissue 
(Melchart et aL 20(2). It is a potenua! 
source of active natural and non~tOXlC sub~ 
stances (as total phenols and favonold) which 
have antimIcrobials effects lStanfaavljm et 
aI. 20091. 

catalase 1s $lgntOcantly tncreased in low 
dose PGE(OP·PH and in high dose Echlnacea 
(QP-E2) at 2nd and 4th week respecUvely. A 
stgn1flcant tncreaatng of aSH occurred In all 
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groups a.t 2nd and 4th weeks except high dose 
Echtnacea (GP-E2J at 2nd week, as shown in 

table (4). Free radlcal scavengtng of phenoUcs 
primarily depends on number and pOSItion of 

hydrogen~donat1ng hydroxyl groups on aro~ 
matlc ring of phenolIe molecules Ce.1 et al, 

6 

(2004). E. purpurea improved aSH level In 

mice (Abouelella et al, 2007). Pomegranate 
peel extract had h1gher aotIOX1dant capacity 
than of pulp (LI et ai, 2008). SImilarly. GSH 
was elevated in rats (Toklu et al, 2009; and 
Altlrun1bat et ai, 2010). 
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Tabl. (1): Growtb performance profit". (Mean ± S.E) of rabbits treated with P. 
granatllM and E. plITpurea extracts for 4 weeks . • 

ITimelweel Groups Initial Final weight/gm 
Total weight Daily weight .;;;i!n welgbtlgm .ain,-"", .,in/"", 

.lI Cent. I064.0±39.5 1197.1)*27.82 13l.0±18AI' 9.50±l.31b 6.78±0.85' , 

I 3 PI (50mg) 1058.0±17,O 1230.4=28.66 172.4+15.76111 12.31=1.13'" 5.Q4±O.SSili , ~M 
, I~ P2 (Ioomg) 1066.0±30.5! 1241.0±21.1S 17j,(}l:22,14'to l2.5Q;± 1.58>111 5J5±O.71Ib I 

HI (24"mg) 1059.6±36.51 1256.0±37.09 196.4±19.57· 14.0:r-1.40' 4,46±OA7b : 

Jl E2 (49mg) 1058.0±31.73 1249.6±40.01 I 191.6±2'.86~ 13.6a;,1.8,'" 4,70:t0,60b 

, 
.lI Com, 1197.0±27.8 1470,1)±, 1.98 , 273.0±21.37' 19.50±L5)' 4.2±O.'O 
u 

PI (5Omg) 1230.4~8.6< 1,40.4.24.77'" 31 o.o...!: 19,4011> 22.14±1.39'" ),67,,21 1 ~ 
.'1 P2 (Ioomg) 1241.0±21.1 1,97 A±.l1.38 • 356.0",4,7)' 25.46±2,48l ),28"",7 
3 M 

~ EI (24.5mg) 1256.0.37.09' 150g,2±43,07" 274.2±22.S2 h 19.59",1.61' 4,23+,46 

'" E2(49mg) 1249.6±4O,01' 1574.8.25.00" 325.2<3492'" 23.23%.2,49ab 3.'sI±O,33 
, 

i Cont. 1064.0±39,54\ 1470.0.,1.9S' 406,O±32.69b 9.66:L{I,18 Ii 7.4l±O,5l ' , 

1 PI (,Oms) 1058.0±17.001 1540.4;24,77'" 1 473,4.48,41'" I L27±LlS"' ; 6.52±O.76*" 
, ~'1 : 639z0.34tb lio P2 (100mg) 1066,0±30.59; 1597.4±51.38* 531.4:::25.46" 12.65±(),61' 

~ EI (24.5mg) I059,6±36.51 1508,2<43,07" 448.6±26.63" 10.6&±O.63ib ; 6,65±O.41 ib 

E2 (49mg) 1058'(l±31.73 1574,II±2J,00" 518.8±49.08~ 12,l5±Ll7' I J,8J±{),49' I 
. 

Means WIth the same letter m -each column are not sigmficantly dIffered (P>O,05) . 

Table (2): Some .erum biochemical prom". (MeaD ± S.E) In rabbits treated with P. 
fll'llnatum and E. pur Uretl extracts for 2 and 4 weeks • 

] 11 AST AL T pol~ TQ~ Albumin Globulin! AtG Glucose' Urea ;Creat!n:ne 
... ~ Gro"!,, (juLI (j.liLl (m>'d!) =~ (>'<iL) (>'<iLI. ",tlo (m>'dl) i (mgfdQ ! (mgtdl) 

Co.... 1l.il±l.8i II,06±il,S9 74.0!)±8.03 5,88±{),nI3,ll±0, 1,!2.46±O,ni1.39±{), 17 90 06±3.4l~l9.81' 2.4401> 1.0'}!O.14 1 PI (lOmg) 1,.)"1.1 113,7!)±1. 71162.60.6.176. 70±0.35 3.96±O.31~.74±O,3711 ,59±Q.28 6S.l~2.160!44,07±O·49':1.0 I.~ 
t P2 (100mg) li.91Il.l113,48±I.JOI6L4!)±6.S8 6,37.0.2013. 7J ±{).l9 ,64±O,32'1.55±O.301n.12±6!9bc4L32±L11abIO.8~, Il 

_ ,£1 (24Smg)':l.1lIl.ii 11.90±\.31 SJ.3l±5 487.37.1.073,JO±0.2014,OI±l.Q7·1.3l±0.38 82.71,a.~ 4O.3S±2.4Jab' 1.05±Q, 12 C· r .. . 
£2 (49mg) 1"",I.2Ill.12±I.)O 6J,6l)±9.26 6. 75"0.50 l.76'0.32~2.99±O.291.2S.0, II 19.1ls.3.4Vab 37.74=2, IlbiLOS±O.1 i 

ConI. IS,04tLH W.7Q±O,99"1I.60±S.91a 6,031:0.52 b 3. 77±(),2JI2.26.±OA6b 2.06±O.S096.7J±2.2S 38.49± 1.S9; 1.18±O 09; 1 PI (SOmg) 103f11 15.01*2,)2 4O,7S±2.8Dh 6,'Z7±O.23b I3.li4±O.16'2,44±OJ4ab:lJll±O.3S 98.49±1.63<l8.67t 1_ 97: 1.26±O 10 

~ P2 (lOOmg} lO.66il.'O 12.40:!::1.90 4&J3:I:1.42b 6.06±QJ I b;3. 72±O.22i2J4±O.14abl1_65+0.17 94Xl*3.50 40. 8.3+ I .42 1.41 ±0.14 

: :( £1 (24.5mg) IU1±3J9 13.96±1.31 80.40:1.:6.71& 7,48±Ojl a 4.! 4±O.1 tl3 34+45a:l J4±{),20 102.9i:3.!)( 40.61 +2. 12 1. 18±O.I.3 

I E2 (4""'g) 1l.61±1.0110.il±1.91 76._.223 665±O.l9ab 4,OR±O.llI2,l7±O,22.b,1.6l±O.18100.94±4.27'39.06' 1.04 1.l2±().ll 
Means With the same letter in each column are not sigmficantly differed (P>O.05), 
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Table (3): Some .erum immunological paramelers (Mean ± S.E) in rabbit.. 
, ___ ....,_t~Te.ted with Po "fanatum .nd E. pUfTJUfea extracls for 4 weeks. 

i mel week Groups ! Lysozyme t1~rnL Nitric oxide (l1ltl101fL) Bactericidal nctivitY~-: 
Cont.=r:::L06±O.O~ ,")2.24WM_28±0.3-'-~~ 

1 l~I(50mg) i_LOaH)02~ _(:.48±~.65 .-l._-- 9A±.1.J3 --J 
P2 (lOOmg) I L:33±O.20· I 1872>3.99 I 7.B±OJ1 i • , 

. 
N 

I EIT24.5mo) 
L_ 

1.2(}~~-' --i4.4()1"4J2 '-r-'~- 8.2J{).~~·~~.-_---1 
E2(49m.) 1.2O±O.06 16.62>2.32 8.O±O.71· 

L09±O.03 1O.96±O.67li 1O.0±1ABOll --j I Cont 

1 PI 50mlt' 1.08±O.03 12,Sl:d).S9' 7.I!±O.66' 
~ P2 100m, 1.08±O.04 13.10±122 B.2±{J,66~ 

'4 El 4,Sm 1.06±().O2 )O.79~O.55 13,9±O.84' 
E2 '4= 1.14±0.02 16.I9±2.8S' 12.8.0.97' . . Means With the same letter ill each oolumn are not stgmr~andy differed (F>O.05). 

Table (4): Some serum antioxidant profile. (Mean ± S.E) in rabbit.. treated 
with P. granatum and E. purpurea extracts for 4 weeks. 

Timelweekl GrouP:" MDA (nmoVmL) Ctalase (nmollmL) I GSH (mi/dL) 

r 
Cont. 1.61±O.17 S.10±O.4Si . l.59±O.3S' 

'il Pl (SOmg) 1.40±O.12 6.~57' 9.3 I±O 46' 
" • P 100m 

, 
l.3<li{).14 5.& • .39'" 5.1_.51' . , 

E 24,Sm I 1.62> .09 6.27.0.68' 5.17.0.33' N 

E2(42mg) 
, 

O±O.lS 058~ 4.89±O.44N 
Cont 1. .06 4.0041 3,73;1;: O.7'f1 

'8 I 1.58±0, 0 01±OA6 14.44+1.18" 

I 
I 
I 

PI r: 
~ P2 I 1.67±O.15 

, 
5.28.±0.58 1 L7S:::l).981.-J , 

• Efi2 ,5,;;;;\ ~ 
, f.42;1;:O.06 6.0 -0.49 IO.39±0,47 

~ "2 49"'''' ·T L61;{). ro .09+0,61 ' 9.33"".54' . . . Means With the same letter In each column are not slgruficantly differed (P>O,05) . 
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