Mahamed, E. El-Boahy; et al... ISSN 1110-7219 I

CLINICOPATHOLOGICAL STUDIES ON THE EFFECT OF
GROWTH PROMOTER OF POMEGRANATE AND ECHINACEA
EXTRACTS IN RABBITS

Mohamed, E. El-Boshy; Abd-Allah A. Mokhbatly*
and Verginia M. El-Metwalley**

Professor & Heed of Clinical Pathology Dept. Faculty of Vet, Med. Mansoura Unlversity.
*Professor & Head of Clinical Pathology Dept. Kalr El-Shikh.
**Clinleal Pathology Dept., Faeulty of Vet. Med. Hospital, Mansoura Unlversity.

ABSTRACT

This study was conducted to evaluate the effects of Punica granatum (P. grana-
tum) peel and Echinacea purpurea (E. purpurea) extracts on rabbits through evalua-'
Yon of growth performance and some blochemical, antioxidant and immunological
parameters. Fifty rabbits were divided Into five equal groups. First, control group was
administrated Im! disttlled water, 209 and 3’ groups were administrated P. grana-
tum, 50 and 100mg/kg respeetively. The 411 and 51 groups were reeeived Echina-
cea, 24.5 and 49mg/kg respectively. They were administrated orally dally for 4
weeks.

The Ainal weight, total weight galn and dally weight gain are significantly increased
in high dose P. granatum between weeks 2-4 and 0-4. The total and dally wcight
gains and FCR (fced conversion rate) are significantly improved In low and high doses
Echinacea at between weeks 2-4 and 0-4 respectively. In additton, FCR of high dose
Echinacea is signifieantly deereased between weeks 0-2. Glucose and ehclesteral lev-
cls are significantly decreased at 2°9 and 4th week respectively in P. granatum
groups. Total protein and globulin are elevated in low dose Echinacea at 447 week.
While no signiflcant changes were occurred in albumin and A/G ratlo, urea, creatt-
nine and malondialdehyde (MDA} In all groups. There were Increasing of NO (nitric
oxide), bactericidal activity, catalase with Echinacea and increasing of lysozyme ac-
uvity, catalase with P. granatum The reduced glutathione (GSH) is elevated in all
groups except low dose Echinacea at 279 wecks.

In a word, the notably findings help to ensure the success of using P. granatum
and E. purpurea as traditional plants and suggested improving the growth pcrfor-
mance, humeral immunological and antiaxidant effects in rabbits.

INTRODUCTION lovely world fruit widely culuvated in Egypt.
Pomegranate (Punica granatum L.) is a The peels of the fruit contatn good amount of
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polyphenols and tannins. The amount of poly-
phenols indlcates potent antioxidant and
ant-inflammatory effects. While The astrin-
gent effect of tannins makes it useful for sore
throat, diarrthea and dysentery (Thamsen,
2004; Parmar and Kar, 2007).

Echinacea (Asteraceae family) is a purple
eone flower plant widely used in United
States and Europe. It was introduced Into
other reglons for its high pharmacological ac-
tivitiea, The main active principles are alka-
mides, glycoproteins, caffelc acid dertvatives,
polysaccharides and flavonoids. Eehilnacea
purpurea (E. purpurea) has immunostimulat-
ing action, antibacterial, antt-tnflammmatory,
wound healing, antiseptic and antineoplastic
properties (Thomson, 2004; Stanisavijevi et
al, 2009).

Hypocholesterolernia s predominant In
case of PGE and decreasing the level of
lipids, creatinine kinase, alkallne
phosphatase and glucose levcls in rats fed
an atherogenic diet. The peel extract amelio-
rated most of the biochemical and thyroid
dysfunctions (Parmar and Kar, 2007 and
2008).

serum

Echinacea product stimulated macrophage
ccll to produce more NO (ntitric oxdde) (Rining-
er et al, 2000) and increasing of the lysozyme
activity (Aly et al, 2008). Echinacea !ncluded
free radical scavenging and mectal chelating
properties, therefore it deflned as antioxddant
(lzzo0 and Ernst, 2001). The antioxidant
prosperities of pomegranate peels extracts
were reportcd in many researchcs (I4 et al,
2008; Parmar and Kar, 2008; Althuntbat
et al. 2010).
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MATERIALS AND METHODS

2.1. Plant extracts:

2.1.1. Fresh pomegranate fruits were pur-
chased from local market (n Egypt. The fruits
were peeled off manually and air dried under
shadow for one week then grounded Into flne
powder by pulverization. The dried powder
(100 g) was extracted In methanol (600 mL) at
30°C for 4 hours with continuous stirring In a
magnetic stirrer, then fllirated. The filtrates
were pooled and concentrated by rotary evap-
orator and stored. The rcsulted semisolid P.
granatum extract (PGE) was kept In a desic-
cators at -4C° for future use (Parmar .and
Kar, 2007).

2.1.2. Echinacea (E. purpurea) dry ex-
tract capsule (175mg) was procured from
Arab Co. for Pharmaceuticals & Medicinal
Plants, Egypt (trade name Immulant).

2.2. Animals and treatment:

Fifty California white rabbits (900-1200 g)
were reared and purchased from Faculty of
Agriculture farm in Mansoura Unlversity. A
cycle was of 12 h of light and 12 h of dark.
The temperaturc was partjally eontrolled (21
C° £ 5 C°. The animals were housed five rab-
bits In each cagc and kept under uniform
husbandry conditions. All animals fed with
rabbit medinm size commercial pellet diet at
restricted quantty, 60g and 80g/rabbit/day
for (18t and 27d weeks) and (374 and 4th
weeks) respectively. Water was ad libitum
(Newton and Penman, 1880). Rabbits were
acclimatized for one week.

2.3. Experimental design:
The animals were random divided Into 5
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groups. Firat, control group (Gp-Cont) was
orally reeetved 1ml distilled water daily, 21d
(Gp-P1) and 3™ (Gp-P2) groups were recetved
PGE., 50 &100mg/kg body welght respeetively
aceording to Rosa et al, (2001). The 4th (Gp-
El) and 5th (Gp-E2) groups were reeelved E.
purpurea at a dose of 24.5 and 49mg/kg body
welght respectively according to human dose
and ealculated the absolute dose for rabbits
according to Laurence and Bacharach
(1984). All extracts were freshly suspended in
1m! distilled water/animal, received orally
once a day for 4 weeks, at a fixed ttrme (10:00-
11:00 AM) to avold circadian varlations (Par-
mar and Kar 2007).

2.4. Weight performance analyais:

Animals were weighed individually 2
Umes weekly. Growth parameters were calcu-
lated weekly. The initial and final weights
were recorded and determined the datly
welght gain (g/day) weekly, total weight gain
(@) and feed conversion rate (fecd consump-
tion + welght gain) according to Nicodemus et
al, (1999).

2.5. Samplea Collection:

Blood was collected from each group (ran-
domly selected) on the 27d and 4th wecks of
treatment for serum scparation for determi-
nation of AST (Randox cat. No (AS 101), ALT
(Randox cat. No (AL 100), cholesterol and
creatinine (Human), urea and glucose (Dia-
mond), total protein (Spinrcact), albumin
(Stanblo), globulin, A/G rato (according to
Kaneko et al, 1997) and antioxidant c¢n-
zymes (Blodiagnostic, Egypt), GSH, catalase
and MDA wcre done according to Beutler et
al, (1963), Aebi (1964) and Satoh (1978) re-
spectively.

Mansoura, Vet. Med. J.

Nitric axdde was determined by enzymatic
colorimetric method by using readymade Kits
provided by Blodiagnostic (Egypt) and done
according to Montgomery and Dymock
(1981). Serum lysozyme was determined via
turbidometric assay according to Zucker et
al, (1970). Agar diffusion bio assay method
was done according to Lorian (2005).

2.6. Statiatical analyais:

All data were expressed as mean t SE. The
differences between groups were analyzed by
one-way analysis of variance (ANOVA). All sta-
tistical analysis was carrled out using SPSS
11.0 for Windows. Two groups were signifi-
cantly different 1f P value was statistically low-
er than 0.05.

RESULTS AND DISCUSSION

Table (1) demonstrates, the total and daily
weight gains and FCR are significantly im-
proved in low and high doses Echinacea (GP-
El & E2) between weeks 0-2 and 0-4 respec-
tively. In addition, FCR of the high dose (GP-
E2) is significantly dccreased between weeks
0-2. These improvement may be related to the
enhancement of thc digestive system function
due to Echinacea mode of action (Preybilla
and Wetib, 1998). Similar results occurred in
growing rabbits received 2.5, 5 and 7.5 mg E.
purpurea extract/kg daily for 91 days (Ahmed
et al, 2008) and in fish (Aly et al, 2008).
Some authors reported unchanged growth
pcerformance proflics as Zhat et al, (2007) tn
mice moedel.

In high dose PGE (GP-F2), final weight and

total and dally wcight gains are significantly
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 explalned (Ma-
soud, 1986), but in fact It had pgrowth-
promoting effect (Weise et al, 2001). Luteolin,
quereetin and kaempferol were three estro-
genle compounds detected (in pomegranate
peel extract (Elswijk et al, 2004). Proanthoc-
yanldin is one of the matn fraetions {n pome-
granate peel and pulp extracts. It could exert
beneficial effects on protein metabolism In
sheep, slowing degradation of dietary protein,
increasing proteln outflow from the rumen,
thus increasing absorption of amino acids in
small intestine of the animal {(Aerts et al,
1999; L4, et al 2008). Also, the results are In
agreement (Shabtay et al, 2008) in ealves fed
fresh peels.

Table (2) demonstrated, glucose level s sig-
nificantly decreased in both PGE groups (GP-
P1 & GP-P2) at the 2"d week. The extract reg-
ulated glucose metabollsm but it was un-
known how it did (Parmar and Kar, 2008).
Glucose result was in harmony with Das et
al, (2001) and Bagri et al (2000) in diabetic
rats. Whereas Patel et al, (2008) recorded
unchanged glucose. Contrariwise, Vidal et al,
(2008) reported hyperglycemia in micc and
rats. Cholesterol 1s a vital blological molecule,
has roles In membrane structure and 1t was a
precursor for the synthesis of the steroid hor-
mones and bile acids. Cholesterol levels are
significantly decreascd in the two PGE groups
(GP-P) & GP-P2) at 4! week. The normal lim-
it of cholesterol I1s 10 : 80 mg/dL in rabbits
(Melillo, 2007). The protcciive role of PGE in
cardlovascular diseases through decreasing of
serum lipids and glucose (Parmar and Kar,
2007). The anti atherogenic activity of PGE
may be attributed to its flavonolds and poly-
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phenolic content (Lansky and Newman,
2007). In the same way, Bagrl ¢t al (2008)
recorded decline of eholesterol level in diabet-
Ic rats. In contrary, Vidal et al, (2003) and
Patel et al, (2008) reported no change in rats.
Total protein and globulin are elevated (n low
dose Echinacea (GP-E1) at 4th week, similar
as Ahmed et al, 2008 results.

Table (3) showed lysozyme activity is ele-
vated (n high dose PGE(GP-P2) at 2"d weeks.
It was enhanced in fish also (Hartkrishnan et
al, 2010). Echinacea extracts regulated NO
production and arginase (Zhat et al, 2008).
The NO (nitric axide) value 1s significantly tn-
creased (n high dase Echinacea (GP-E2) at 4th
week. This elevation may be revealed to the
alkamides which produce much more NO
(Goel et al, 2002). Alaq, this elevation was re-
ported In macrophages stimulated by Echina-
cea (Rinfnger et al, 2000). Several metabo-
lites from herb, such as alkaloids, tannins
and sterols were assoclated with antimlcrobt-
al activity (Leven et al, 1879). Low dose Echi-
nacea (GP-E1) showed significant increasing
of bactericidal activity at 4th week. E. purpu-
rea contains large amounts of chicoric acid
and caftaric actd, which had a role in the inhi-
bition of hyaluronidase, which is secreted by
bacteria to facllitate pcnctration (nto tissue
(Melchart et al, 2002). It (s a potential
source of actlve natural and non-taxdc sub-
stanccs (as total phenols and favonoid) which
have antimicrobials effects (Stanisavijevi et
al, 2000).

Catalase s significantly increased in low
dose PGE(GP-P1) and (n high dose Echinacea
(GP-E2) at 20d and 4th week respectively. A
significant tncreasing of GSH occurred in all
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groups at 214 and 4th weeks except high dose
Echinacea (GP-E2) at 274 week, as shown in
table (4). Free radical scavenging of phenolics
primarily depends on number and position of
hydrogen-donating hydroxyl gioups on aro-
matlc ring of phenolle molecules Cat et al,

Mansoura, Vet. Med, J.

(2004). E. purpurea lmproved GSH level (n
mice (Abouelella et al, 2007). Pomegranate
peel exiract had higher antloxddant capacity
than of pulp (4 et al, 2008). Similarly, GSH
was elevated In rats (Toklu et al, 2008; and
Althunibat et al, 2010).

Vaol. X1I, No. 3, 2010




Mohamed, E. El-Boahy; et al... 6
Table (1): Growth performancc profiles (Mean + S.E) of rabbits treated with P.
granatum and E. purpurea extracts for 4 weeks,
I‘l‘ime/ wee Groups welimtlsl Final weight/gm j)gt:i;/v;;ght D:zn\;;;gm gl;_?/;n
9 Cont.  [1064.0+39.54] 1197.0£27.82 | 133.0£1841° | 9.50+).31° | 6.78+0.85°
§ o P1(50mg) [1058.0+17,00| 1230.4+28.66 | 172.4+15.76* | 12.31=1.13® | 5.040.85"
g8 < | P2(100mg) {1066.0+30.5% 1241.0+21.18 | 175.0622.14° | 12.50+1.58" | 5.15+0.71"
E E1(24.5mg) [1059.6236.51| 1256.0+37.09 | 196.4+19.57* | 14.03x1.40° | 4.46x0.47°
A E2 (49mg) [1058.0+31.73| 1249.6+40.01 | 191.6+25.86" | 13.68+185® | 4.700.60°
9 Cont.  [1197.0+27.82] 1470.0£31.98° | 273.0£21.37° | 19.50£1.53° | 4.2:0.30
§ P! (50mg) [1230.4x28.66] 1540.4+24,77° | 310.0£19.40" | 22.14+£1.39" | 3.67+.21
g I | P2(100mg) [1241.0+21.18] 1597.4351.38" | 356.4£34.73* | 25.46+2.48" | 3.2820.37
E El (24.5mg) [1256.0+37.09| 1508.2+43.07" | 274.2¢22.52" | 19.59+1.61° | 4.23+.46
@ E2 (49mg) [1249.640.01] 1574.8£25.00" | 325.2+34.92% | 23.23+2.49" | 3.58+0.33
9 Cont.  [1064.0+39.54] 1470.0+31.98" | 406.0£32.69° | 9.66+0.78° [ 7.41x0.51*
§ P! (50mg) [1058.0£17.00] 1540.4224.77" | 473434841 | 1127£1.15* | 6.52+0.76"
§J | P2(100mg) [1066.0430.59] 1597.4+51.38" | 531.4%25.46° | 12.65+0.61" | 6.3920.34°
§ El (24.5mg) |1059.6+36.51) 1508.2+43.07" | 448.6+26.63® | 10.68+0.63% | 6.65+0.41"
Q E2 (49mg) [1058.0+31.73( 1574.8+25.00" | 518.8+49.08* | 12.3521.17" | 5.85+0.49" |
Means with the semne letter in each column are not significently differed (P>0.05).
Table (2): Some serum biochemical profiles (Mcan + S.E) in rabbits treated with P.
granatum and E, purpurea extracts for 2 and 4 weeks .
2 —?g Groups | AST | ALT [Chotesteal pf("’l‘:lln Albumin | Globulin | A/G | Glucase | Urea |Creatinine
[ wWL) | WL | (mgdh (g/dL) (dl) | (g/dl) ratia (mg/dh) ! (mg/dl) | (mg/dl)
| Cont  [12.38:0.8411.0640.59174.00+8.03/5.88+0.32/3.310.152.46+0.32)1.39:0.17190.0623.45239.§ 1+ 2.44ab|1.09+0.14
§ P1 (50mg) |16.76¢2.41/13.70£).71/62.60£6.17/6.70£0.35/3.96+0.31(2.74+0.37|1.59+0.28165.16+2.16¢/44.07£0.494|1.0120.10
B, |P2(100mg) |(6.924232013.4841.50/61.40+6.58/6.3740.20/3.73 £0.19 .6420.32(1.55+0.30(72.72£6.89b¢/41,32£1,17ab|0.890.13
« [E1Q4.5mg)[I5154086119041.3155.3245 4817.3741.073.50+0.20/4.01x1.071.33+0.3882.714246sb 40.38+2.45ab(1.05+0.12
E2 (49mg) |16.66¢1 24[11.122].30/65.60£9.26/6.75+0.50[3.76+0.32(2.99+0.29(1.28+0.11{79.08£1.46ab|3 7.742. 1 5b/1.080. | 1
| com 19.04£1.91]10.7020.99[71.60+5.97a/6.03£0.52 b[3.77+0.23|2.26£0.46b[2.06: 0. 50/96.71+2.25[38.49= | ,89|1.18+0.09
§ PI(50mg) (14.73¢3.1315.01+2.3240.75+2.80h(6.270.23b|3.84:£0.16{2.44£0.34ab|1.B1+0.35(98.49+1.6338.6 7 1.97|1.2620. 10|
g | P2(100me) 0.60+1.90]12.401.90/48.3342.420/6.06:0.1 1b]3. 720 22]2.34¢0.148b]1 65+0.17/94.1743.50/40.83+1. 42]1 41+0.14
g |E1(24.5mg) 6.12:3.09]13.96+1.31 80.40:6.17a]7.4840 51 n)4. 1420113 34+4 521 34+0,20/102.9+3.00140.61+2 12]1.18£0.13
E2 (49mg) [12.64£1.0710.83+1.9176.00:66.220]6.65£0.198b[4,08+0.152.57£0.22ab 1. 65+0. 18]100.944.27(39.06+ 1 .04]1.32+0.13

Means with the same letter in each column are not significantly differed (P>0.05).
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Table (3): Sume serum immunological parameters (Mean = S.E) in rabbits
treated with P. granatum and E. purpurea extracts for 4 weeks.

ime/week| Groups Lysozyme pg/mL ’ﬁric oxide (mmo]fL)‘ Bactericidal activity (mm) ‘
B | Cont. 1.06+0.02° 1224196 | 7.830.37
o Pl (50mg) 1.08+0.02* [7.48£3.65 ] 9.4+1.33
8 1
g: P2(100mg)|  1.33:0.20° 18.7243.99 7.8£0.37
El (24.5mg)[  1.20+0.07" 14.40+4.12 8.240.92
E2 (49mg) 1.20:0.06% 16.62+2.32 8.00.71
Cont. 1.09+0.03 10.96+0.67° 10.0+1.48%
4 Pi (50mg) 1.08+0.03 12.31£0.89" 7.820,66°
E P2 (100m 1.0840.04 13.10+1.22% 8.2+0.66°
% EJ (24.5mg) 1.060.02 10.79+0.55° 13.930.84*
E2 (49m 1.14+0.02 16.15+2.85" 12.8+0.97%

Means with the same letter in each column are not significantly differed (P>0.05).

Table (4): Some serum antioxidant profiles (Mean + S.E) in rabbits treated
with P. granatum and E, purpurea extracts for 4 weeks.

Time/week Groups MDA (nmol/mL) Ctalase (nmoYmL) | GSH (mp/dL)
N Cont. 1.6740.17 510048 | 3.59+0.35°
S P1 (50mg) 1.400.12 6 89+0.57" 9.31£0.46°
3 2 (100mg) 1.3440.14 5624039 | 5.1640.51°
¥, } El (24.5mg) 1.62+0.09 6.270.68" S.17+0.3°
E2 (49mg) 1,60+0.15 7.4020.58"® | 48940.44%
Cont. |.76+0.06 53420.41° 373 0.77°
3 P1 (50mg) 1.58+0.10 5.010.46° | 14.44+1.18°
S | P2(100mg) 1.67£0.15 5.28+0.58" 11.75:0.98% |
3, [ El(24.5mp) 1,42+0.06 6.08+0.49° 10.39+0,47% |
| E2 (49mg) 1.610.10 8.09+0.61* 933+0.54° |

Means with the same letter in each column are not significantly differed (P>0.05).
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