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Abstract: The role of miswak and khella as natural growth promoters was
studied in 63 male growing New Zealand rabbits. Rabbits were classified
into 7 equal groups. The first group was used as control that received free
basal ration. Groups from two to five received free basal ration
supplemented with either miswak or khella at the level of 1.0 and 2.0 %,
respectively. The six and seven groups received 1:1 mixture of miswak and
khella at the two levels of 1.0 and 2.0 %, respectively.

Miswak at 2% level showed significant increase (P<0.05) in the
daily gain by 6.9 %, compared to the control group. Khella at 1 and 2%
level or mixture at 2% level significantly (P<0.05) decreased the daily feed
intake compared to the control group. The treatment groups of rabbits
received a basal ration at 2 % level of either miswak or mixture showed the
high economic efficiency values that increased by 5.7 and 5.6%,
respectively compared to the control group.

Miswak, khella and their mixture at 2% level significantly (P<0.05)
decreased the total lipids by 6.9, 6.4 and 10.3%, respectively compared to
the control group.

Dietary khella at the two levels used and mixture at 2% level
significantly (P<0.05) decreased urea and creatinine values by (13, 23.7,
and 21.6) and (28.9, 33.3 and 24.4%), respectively compared to the control
group. Khella or mixture at 2% level showed the same significant (P<0.05)
improvment for the activity of GOT and GPT enzymes by 11.8%,
compared to the control group. Miswak, khella and mixture at 2% level
significantly (P<0.05) increased the packed cell volume (PCV %) by 9.8,
11.4 and 11.3% respectively, compared to the control group. Mixture at 1
or 2% level significantly (P<0.05) decreased the abdominal fat weight by
14.9 and 18.3 %, respectively compared to the control group.
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INTRODUCTION

Miswak used the dried steem of Salvadora persica,. L. Miswak oil
included eugenol, thymol, isothymol, eucalyptol, isoterpinolene, and beta—
caryophyllene (Alali and Al-Lafi 2003). Thin layer chromatographic
analysis coupled with gas chromatography revealed the presence of
myristic acid by 38.7% in oils of S. persica (Hosamani and Pattanashettar
2002). Eugenol and myristicin are some of a large number of natural
compounds that are known to inhibit mutagenesis and carcinogenesis in in
vitro and in vivo assay systems (Ramel et al., 1986; Selvi and Niranjali,
1998 and Tisserand and Balacs, 1995). Eugenol has a considerable
antibacterial effect on several different oral aerobic bacteria with
comparable results to known antibiotics (Alali and Al-Lafi 2003). S. persica
used for bites of poisonous animals ( Batanouny,1999). S. persica stem
extracts showed protection against pentylenetetrazol-induced convulsion by
increasing the latency period and diminishing the death rate ( Monforte et
al.,2002). S.persica possessed significant protective action against ethanol
and stress-induced ulcers (Sanogo et al., 1999). S. persica decoction
possesses significant antiinflammatory activity (Monforte et al., 2003).
Miswak extract (200 mg/ml) had bactericidal, antimycotic or antifungal
properties ( Al-Samh and Al-Bagieh 1996).

Khella is the dried seeds of Ammi visnaga, L.In modern
phytotherapy, Visnadin is being used in the treatment of cardiovascular
diseases and urolithiasis. Visnadin might be a potent calcium channel
blocker (Rauwald., et al 1994). Visnadin, is one of the main active principle
extracted from fruits of A. visnaga, that has been used for the treatment of
angina pectoris and preferentially inhibited the contractile responses (Duarte
et al., 1997). The vasorelaxant properties of visnagin are responsible for its
acute hypotensive effects (Duarte et al.,2000). Linalool is one of the major
components of A. visnaga, have a narcotic effects, non-toxic, non-irritating
and non-sensitising (Zrira et al.,2002), increase the activity of rat liver
enzymes (Tisserand and Balacs 1995), and has been used for and urinary
disorders as well as releases kidney, renal and bladder stones (Loutfy, B.
1983). and (Batanouny,1999). khellin and visnagin were 2.36 and 1.97
micro g/ml, respectively by using UV detection at 245 nm (Gunaydn and
Erim 2003).Visnagin inhibited vascular smooth muscle contractility by
acting at multiple sites (Duarte J, et al., 1995).

This work aimed to investigate the role of miswak or khella, as well
as their mixture by adding to diet as natural growth promoters for the
performance, and some metabolic changes of growing rabbits.
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MATERIALS AND METHODS

A total number of 63 male weaning New Zealand White rabbits
with an average body weight of 1060 + 58 g, were divided into seven equal
groups of 9 each. The basal experimental ration (Table 1) was formulated
and pelleted to cover the requirements of rabbits according to NRC
(1977).The experimental period lasted for 60 days and the experimental
groups were classified as follow:

Group 1 was fed the basal diet only and served as control,
Group 2 was fed the basal diet + 1 % miswak,

Group 3 was fed the basal diet + 2 % miswak,

Group 4 was fed the basal diet + 1 % khella,

Group 5 was fed the basal diet + 2 % khella,

Group 6 was fed the basal diet + 1 % mixture of miswak and khella and
Group 7 was fed the basal diet + 2 % mixture of miswak and khella

New Zealand White rabbits were housed in galvanized cages
provided with feeder and automatic drinkers. Rabbits of all groups were
kept individually under the same managerial conditions. Live body weight
was obtained and feed was offered ad-libitum and recorded biweekly during
the experimental period.

At the end of the experiment, 3 males of each rabbit’s treatment
were kept in metabolic cages. Faeces were collected separately without
urine. Feed and water were offered ad-libitum. Feed intake and excreted
faeces were recorded daily for 5 days. The total excreted faeces during the 5
— day’s period were pooled, well mixed, weighted and sampled for analysis.
Chemical composition of feed and dried excreta was determined according
to A. O. A. C. (1980), Table (2).

Blood samples at the end of experiment, were taken from the ear
vein of three rabbits from each group for determination of plasma total
protein (mg/ dl), total lipids (mg / dl), cholesterol (mg / dl), triglycerides
(mg / dl), packed cell volume %, GOT and GPT (until / L), urea (mg / dl)
and creatinine (mg / dl) by using reagent commercial kits purchased from
Bio- Merieux (France) following to the same steps as described by
manufactures.

At the end of the experiment, 3 males of each rabbit’s treatment
were randomly chosen for slaughter test, and carcass weights were
calculated as percentage of live body weight.
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Economical efficiency % (Y) was calculated according to the
following equation: Y= [(A-B)/B] x100, where A is the selling price of one
kilogram live body weight obtained gain (10.0 L.E.) and B is the feeding
cost of this gain (1.20 L.E.), while the cost of one kilogram of both miswak
steem was (6.00 L.E) or khella seeds were (8.00 L.E.).

Data were statistically analyzed using one-way analysis of variance
and Duncan’s multiple range test was used for comparison between means
(SAS, 1998).

RESULTS AND DISCUSSION
Rabbits performance

However, final body weight for rabbits received a basal ration
supplemented with 1 or 2% levels of miswak or khella showed insignificant
increment (P<0.05), while the daily gain significantly (P<0.05) increased
by 6.9 % in miswak at the level of 2%, compared to the control group
(Table 3). Daily feed intake was significantly (P<0.05) decreased due to
feeding diet supplemented with 1 and 2 % of khella or with 2 % of mixture
by 10.3 and 12.3 or 8.6 %, respectively compared to the control group
(Table 3). Feed conversion ratio showed significantly improvment (P<0.05)
in miswak at 2 % level, and khella at 1 and 2% levels. the mixture at the
level of 2% by 9.4, 9.7, 13.5 and 12.6%, respectively compared to the
control group (Table 3).

The significant (P<0.05) increase in daily gain for rabbits received
miswak at 2% level with no change in feed intake could be due to the better
absorption of protein as cleared with the high insignificant value of crude
protein digestability (Table 4). Also, it may be due to the bactericidal,
antimycotic or antifungal properties of miswak as reported by Al-Samh and
Al-Bagieh (1996). The significant (P<0.05) decrease in daily feed intake for
rabbits received 1 or 2% Khella and mixture at the level of 2% may be due
to the sever bitter taste of khella. On the other hand, these significant
(P<0.05) values in better feed conversion ratio and lower feed consumtion
with slightly high digestion of ether extract (table 4), may be attributed to
the effect of linalool in khella that increase the activity of rabbit liver
enzymes. Tisserand and Balacs (1995), reported that linalool increase the
activity of rat liver enzymes. The bioactivity of linalool and their
derivatives which are known for their effectiveness against microbial agents
(Badr Satrani et al.,2004) observved that Aqueous extracts of A. visnaga
was produced detectable antifungal activity (Maoz and Neeman 1998).
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Economical efficiency (EE)%

The economic efficiency percent showed descending values for
rabbit treatments that received mixture at the level of 2 %, miswak at 2 %
level and khella at 1% level by 6.2, 4.6 and 1.1 % respectively compared to
the control group (Table 3). These values were controlled by the
relationship between feed conversion ratio and the price cost of miswak and
khella with the lower final body weight. These results may highlight that
mixture at the level of 2 %, miswak at 2 % level and khella at 1% can be
used as an alternative growth promoters with favorite meat quality and or as
enhanced the immune system as shown in lower values of abdominal fat %
by 18.3, 9.1 and 8.3% and higher values of PCV% by 11.3, 9.8 and 9.2%,
respectively compared to the control group (Table 4 &6).

Biochemical blood parameters

Total lipids significantly (P<0.05) decreased in rabbit groups that
recived 2% level of miswak, khella and the mixture by 6.9, 6.4 and 10.3%,
respectively compared to the control group (Table 4). On the other hand,
there were no significant effects of miswak, khella or the mixture at the two
levels used on triglycerides or total cholesterol (Table 4).

The significant (P<0.05) decrease in total lipids values in miswak
treatments may be due to the main effective essential oil eugenol, that
inhibits accumulation of lipid peroxidation products. Similar results
obtained in rat by (Paraskty et al., 1996), who found that eugenol inhibits
accumulation of lipid peroxidation products in RBC and maintains the
activities of antioxidant enzymes. The significant (P<0.05) decrease of
total lipids in khella treatments may be due to the quite current of blood
flow induced by the effect of the main active principle visnagin, that has
been used for the treatment of angina pectoris. Duarte J, et al., (1995),
reported that visnagin inhibited vascular smooth muscle contractility by
acting at multiple sites as well as preferentially inhibited the contractile
responses. While (Harvengt and Desager 1983) in rat on khllen found
that plasma total cholesterol and triglycerides concentrations remained
unchanged.

Urea and the creatinine values significantly (P<0.05) decreased with
dietary khella at two levels used and at 2% of mixture by 13, 23.7, 21.6 and
28.9, 33.3 and 24.4%, respectively compared to the control group (Table 4).
The significant (P<0.05) decrease in urea and creatinine values in khella
treatments may be due to the main effective essential oil visnagin, that has
been used for and urinary disorders as well as releases kidney, renal and
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bladder stones. Similar results in folk medicine reported by Loutfi, B.
(1983) and Batanouny (1999).

The liver activity of GOT enzyme showed significant (P<0.05)
improvment at the dietary level 2% of khella by 13.0% compared to the
control group (Table 4). The liver activity of GPT enzyme showed equal
significant (P<0.05) improvment at the dietary level 2% of both khella and
the mixture by 13.2%. These result may be due to the effective essential oil
linalool, that stimulate the activity of liver enzymes. Similar result reported
in rat by (Tisserand and Balacs 1995).

The packed cell volume % significantly (P<0.05) increased with
dietary miswak, khella and their mixture at the level of 2 % by 9.8, 11.4
and 11.3 %, respectively compared to the control group (Table 4).The
improvement in PCV % in miwak treatment may be due to the eugenol and
myristicin, that are known to inhibit mutagenesis and carcinogenesis as
reported by (Ramel et al., 1986; Selvi and Niranjali, 1998 and Tisserand and
Balacs 1995). The improvement in PCV % in khella treatment may be due
to the bioactivity of linalool and their derivatives which are known for their
effectiveness against microbial agents. Similar result reported by (Badr
Satrani et al.,2004).

Digestibility

The apparent digestibility of the experimental diets is presented in
Table (5). The overall trend of nutrients digestibility of dry matter, crude
protein, crude fat and NFE indicated that there were no obvious differences
with adding miswak, khella or their mixture. These results were showed that
miswak, khella or their mixture as feed additives at the level of 2% had no
beneficial effect on nutrient digestibility.

Carcass traits

Mixture at 1 or 2% level significantly (P<0.05) decreased the
abdominal fat weight by 14.9 and 18.3 %, respectively compared to the
control group (Table 6). These results in mixture may be due to the
compination of sulphur, vitamin C, eugenol and linalool. Sulphur in
miswak may be improved the bill secreation and fat metabolism. Al-otaibi
et al., (2004) reported tha chemically stem bark of S. Persica extract
composed of sulphur, vitamin C. It may be due to eugenol, that maintains
the activities of antioxidant enzymes, as reported by (Paraskty et al., 1996).
The same trend in khella may be due to linalool, that increase the activity of
rat liver enzymes (Tisserand and Balacs 1995). Khella and Mixture at 2%
level significantly (P<0.05) increased the kideny weight by 23.9, 12.4 and
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19.5 %, respectively compared to the control group (Table 6). These
results may be due to the highly potent diuretic activity. Khan et al.,
(2001) found that, daily oral (gavage) treatment with A. visnaga (500
mg/kg) highly reduced the incidence of nephrolithiasis (calcium oxalate
deposition in the kidneys) as well as showed highly potent diuretic activity.

In conclusion, it appears that miswak or khella or their mixture at
the level of 2% can be used as an alternative growth promoters with favorite
meat quality and or as enhanced the immune system regardless the
insignificant changes in final body weight in growing rabbits.
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Table 1. The constituents of the basal ration.

Items %
Soy-bean meal (44%CP) 16.00
Clover hay 30.00
Barley grain 23.00
Wheat bran 26.20
Molasses 3.00
Lime stone 1.00
Sodium chloride 0.50
Vit.& Min. Premix* 0.30
Total 100.0
Chemical composition as fed basis

oM 93.04
CP 18.39
EE 3.25
NFE 57.02
CF 14.38
Ash 6.96
DE(kcal/kg)** 2490

* Vitamins and Minerals per one kilogram :

Vit. A. 4000000 IU, Vit. D3 50000 IU; Vit. E 16.7 g, Vit. K 0.67 g, Vit. B1 0.67 g,
Vit. D5 180000 IU, Coline chloride 400g, Pantothenic acid 6.67g, Niacin 1000 mg,
Folic acid 1.67g, Biotin 0.07g, Manganese 10g, Zinc 23.3g, Iron: 25g,
Calcium1.067g, Copper 600 mg, Selenium 0.033 g, lodine 40 mg and Magnesium

133.4g.

** Calculated according to NRC (1977).

Table 2. The proximate analysis of miswak and khella % (on DM basis)

Item OM CP EE NFE CF Ash
Miswak | 73.10 12.90 1.80 49.90 8.50 26.90
Khella | 91.06 9.95 8.46 66.22 6.43 8.94
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Table 3. Growth performance as affected by miswak or khella or their mixture supplementation to
rabbit’s ration, (Means +SD).

ltem Control Miswak Khella Mixture(1:1)

1% 2% 1% 2% 1% 2%
Intial live body weigh (g) 1052+ 44 1083 + 79 1066 + 55 1029 + 57 1041+ 57 1075 + 51 1075 +66
Final live body weight (g 2484184 2489+89 2491486 2473183 2491476 2508+77 2537482
Daily body weight gain (2) | 233+0.7° | 233205 | 249+1.1% | 232+08° | 23.6:0.6™ 23409 " 244409 ™
Daily feed intake (g 79.442.6 * 78.7£3.9 % 76.843.0 71.243.0 ¢ 69.6+2.0 ¢ 74.043.6 *° 72.6+4.1
Feed conversion ratio | 3.41402* | 3.38+02°" | 3.09+02" | 3.08+02" | 2.95+0.1° 3.17+0.2 ™ 2.98+0.2 ¢
Economic efficiency (%) 85.3 81 89.4 86.8 85.5 85.8 90.8

a.b.c Means in the same row bearing different letters, differ significantly (P<0.05)

Table 4. Blood paramaters as affected by miswak or khella or their mixture supplementation to
rabbit’s ration, (Means +SD).

Ttem Control Miswak Khella Mixture(1:1)
1% 2% 1% 2% 1% 2%
Total lipids (mg/dl) 203+5.6* | 19322 189+4.9° | 195+33ab | 190+4.7° | 193+1.1"* 182+1.8°¢
Cholesterol (mg/dl) 17742.9 171+4.4 17024.0 17343.1 17342.2 173+1.1 178422
Triglyceride (mg/dl) 88.5+1.6 85.4+0.3 84.6+1.3 85.142.4 84.5+0.6 85.542.7 85.543.0
Total protein (mg/dl) 9.4+0.3 9.4+0.6 9.140.4 9.30.1 9.8+0.3 9.2+0.6 9.1+0.4
PCV % 32.6414° | 3524107 35.8408a | 3564037 | 36.2+18° 33.6¢13% | 363+1.3°
Got (mg/dl) 1154227 110+1.1° 109+6.2 10722 % 100+1.3 " 11241.5° 108+3.3 ™
Gpt (mg/dl) | 342+07° | 335+1.0% | 32441.1ab | 31.9+04™ | 302+1.0° 33.4+1.1° 30404 "
Urea (mg/dl) | 422+1.8% | 404+14° | 405+0.7ab | 36.7+1.2" 322+1.11 39.2407% | 331413
Ceratinine  (mg/dl) | 4.5+03* 4.6+02° 44+03° 3.2+02" 3.0+0.1°¢ 41£04™ 34£0.1"

a.b.c.d Means in the same row bearing different letters, differ significantly (P<0.05)
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Table 5. Digestion coefficients as affected by miswak or khella or their mixture supplementation to rabbit’s
ration, (Means £SD).

Miswak Khella Mixture(1:1)
Item Control
1% 2% 1% 2% 1% 2%

DM 65.3£1.5 66.311.6 66.742.5 68.9+0.7 69.740.8 67.2£1.3 68.7£1.2
CP 69.5£1.3 72.1£1.3 73.241.2 70.2+1.6 71.7+2.4 70.3£1.2 71.9+1.2
CF 37.540.7 39.6+0.1 39.542.4 38.740.7 39.0+0.9 3840.3 38.240.8
EE 67.311.5 69.6+1.7 69.4+1.4 70.6+1.7 71.840.6 69.240.8 70.9+1.1
NFE 67.8+0.7 70.0+1.0 71.0+0.2 71.1£1.6 71.5+2.2 67.8+0.7 70.0£1.0

Table 6. Carcass characteristics as affected by miswak or khella or their mixture supplementation to rabbit’s
ration, (Means +SD).
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Ttem Control Miswak Khella Mixture(1:1)
1% 2% 1% 2% 1% 2%
Live body weight (g) | 2455+40 2440£56 2560+93 2501+34 247151 2468+144 2438+58
Dressing % | 57.9+13 57.610.8 57.90.8 58.442.1 59.6x1.5 59.610.9 60.8+1.1
Abdominal fat % | 12.1204° | 11.6+09" | 11.040.1™ | 11.140.7" | 10.5£02°™ | 10.3+0.5™ | 9.88+0.2°¢
Liver weight (g | 2.52%02 2.5240.3 25103 2.71£0.4 2.8120.4 2.8320.1 2.82+0.2
Heart weight (2| 035102 0.35+0.2 0.3520.2 0.38+0.1 0.41+0.01 0.41+0.01 | 0.390.11
Kidney weight  (g) | 1.13+0.06° | 1.14£0.07° | 1.1240.13" | 1.28+0.02™" 1.4040.04* | 1.27+0.06™ | 1.35+0.03*
Total giblets weight(g) | 4.670.2 4.58+0.1 4.70+0.4 4.48+0.4 4.0420.1 4.09+0.4 4.08+0.2
Fur (@ | 154207 15.3£1.2 15.3+1.2 15.8+1.3 15.0£1.0 15.940.6 12.420.8

a.b.c Means in the same row bearing different letters differ significantly (P<0.05).
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