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SUMMARY

Forty ewes used to investigate the effect of some medicinal plants supplementation
{Nigella Sativa (NS), Matricarla Chamomile (MC) and Resemarinus Officinalis (RO)on
nutrient digestibility, nutritive values, rumen fermentation and electrophoretic patiern of
sheep serum protein in addition to their effect on some blood enzymes related to liver and
kidney functions.

Ewes were divided into four similar groups and fed randomly on one of the tested
diets, The first group which was free from feed supplementation as control group DI,
consisted of 45% concentrate feed mixture (CFM}, 30% berseem hay (BH) and 25% wheat
straw (WS). Other three tested groups (D2, D3 and D4) received control diet plus one of
the following supplementation feeds (NS, MC and RO ) by following rates 100, 500 &
150 mg / kg live body weight LBW, respectively, Four digestible trials were conducted to
study the effect of previous diets on the digestibility , nutritive values and rumen
fermentation .

Results showed that significant (P<0.05) improvement in digestibility coefficients of
DM, OM, CP, CF and NFE and nutritive values as TDN , SE and DCP for all
supplementation groups compared with control group. Group D2 with NS showed the
highest value for the digestion coefficients and nutritive values. While D3 with (C)
supplementation had a minimum improvement. The ammonia N. concentration was
decreased significantly (P<0.05) with (D2 and D4 groups) than the control group. The D2. -
group showed the highest proportion of propionic and the lowest of acetic and butyric in
comparison with other groups.

Supplementary NS showed a significant (P<0.05) increase in each of serum total
protein (T.P.), total globulin (T.g) and it s fractions «l, Bl, B2 and 2 globulins
concentrations. Furthermore, serum aspartate aminotransferase (AST) and urea level
increased significant (P<0.05) in D2 supplemented with NS than control group. In respect
to (MC) supplemented group significant (P<0.05) increase in terms serum T .P., al, o2,
B1, B2 and y2 globulins concentration were observed. The supplementation of (RO)
showed a significant (P<0.05) elevation inaland P2

Globulins concentrations. Meanwhile, a2-globulin concentration declined. Serum AST
increase significantly (P<0.05) while alkaline phosphatase (AP) activity were decreased
significantly.
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INTRODUCTION

There are a large number of feed
additives available for inclusion in
animal rations to improve animal
performance. However, the use of
chemical products especially {hormones
and antibiotics). may cause unfavorable
side effects. Morcover, there is evidence
indicating that these products could be
considered as pollutants for human and
threaten their health on the long-run.
Attempts to use the natural materials
such as medicinal plants could be widely
accept as feed additives to improve the
efficiency of feed utilization and
animal’s  productive  performance.
Several studies showed that adding
medicinal plants and herbs to the diets of,
cows, buffaloes and sheep ( Awadaila |
1997: Aboul-Fotouhk et al .,1999 and

Salem and El-Mahdy,2001) improve

their feed intake and nutrient digestibility
. Also, milk production ( El-Saadany et
al 1996, Katedra et ol 1998, Allam et al
.. 1999). In addition, some studies
indicated that medicinal planis had
favorable effects on live weight gain and
feed efficiency in buffaloes and sheep
(Castro et al., 1995, El- Saadany ef al.,
2001). - Further more  different
investigations reported dealing with the
effect of these supplementation on some
blood biochemical parameters in chicken
(Khadary et al ., 1996 and El-Sayed and
Hashem ,2000), buffaloes (Youssef et al
.,1998), sheep (Korshem et al., 1998),
- kids (Hoda El-Hosseiny ef al., 2000) and
in rats (Galisteo ¢t al., 2000 and Zaoui et
al .,2002).

For more investigation, this study was
aimed to evaluate the effect of
supplementation of Nigella Sativa {(NS),
Matricarla Chamomile (MC) and
Rosemarinus Officinalis (RO) on nutrient
digestibility, nutritive value, rumen
fermentation, electrophoretic pattern of
sheep serum protein in addition to their

140

effect on some blood enzymes related to
liver and kidney functions.

MATERIALS AND METHODS

Forty ewes were divided into four
similar groups at Sahka Experimental
Research Station at Kafer El-Shake
province, Animal Production Research
institute,  Agricultural Research Center.
The ewes averaged 47.50 kg live body
weight and aged 34 years. Animals
were fed according to NRC, (1989)
allowances for sheep.

Six mature rams of average body
weight 51.50 kg were used to conduct
four digestibility trials to determine the
digestibility and nutritive values of the
tested diets in response to the tested
additives. Each trial lasted for two weeks
as preliminary period followed by one
week collection period.. All ewes and
rams of DI group (control group) were
fed on control diet which cousisted of
45% concentrate feed mixture (CFM)*,
30% berscem hay (BH) and 25% wheat
straw (WS), with no feed additives. The
second growp (D2) received the control
diet plus Nigella Sativa (NS) 100 mg/kg
live body weight (LBW / day) according
to (Allam et al, 1999). The third group
(D3) received the control diet plus
Chamomile (MC) 500 mg/kg LBW / day
(Allam ef al., 1999). The fourth group
(D4) received the control diet plus (RO)
150 mg/kg LBW / day, ( Debersae et ol
., 20UL).

The chemical composition of
different ingredients and control ration
are given in Table (1). Animal were fed
twice daily at 8 am. and 15 p.m. and
water was offered three times daily.
Animals were kept under veterinary
supervision throughout the experiment.
Feces of rames were collected daily
during the collection period, 5% of the
daily amount was dried at 60C° for 24
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hours to obtain the composite samples at
the end of the week.

Rumen liguor parameiers

Rumen liquor samples were taken, at
4 hours post morning feeding by using
stomach tube. The rumen liquor were
extracted by filtering the rumen comdents
through four Iayers of cheesecioth and
tested for pH, ammonia -N concentration.
Filtered mumen liquor samples were sub
sampled and kept frozen at ~20C° for
VFA's fractions analysis.

Chemical analysis

Representative samples of feeds and
feces were air dried and kept for analysis.
Chemical Analysis of feedstuffs and
feces was determined according to the
AOA.C (1990). The rumen liquor
samples were strained for detetrination
of pH using pH meter (Orion research,
model 201/ digital) Ammonia-N
concentration was determined according
to Conway, method (1963). The strained
rumen liquor samples were prepared for
volatile fatty acids (VFA’s) fractions
analysis by  high-pressure  liquid
chromatography (HPLC) according to
Bush et of., (1979).
Blood biochemical parameters

Blood samples from all ewes were
collected biweekly for two months from
the jugular vein before moming feeding.
Serum were separated afier coliecting by
centrifugation at 3000 rpm for 10
minutes and kept frozen at - 20C0 for
biochemical studies. Seruin total protein
was  determined  according to
Weichesibaum, (1946), serum protein
clectrophoresis (Davis, 1964), alanine
and aspartate amino transferees activitics
(ALT and AST) according to Reitman
and Frankel (1957). Alkaline phosphates
(AP) as mentioned by Kind and King,
(1954). Urea was determined at the day
of sampling as described by Wybenga et

al ., (1971) and creatinine as mentioned
by Bartels , (1971).

Statistical analysis

Statistical analysis was carried out
according to Snedecor and Cochran,
(1980). Duncan’s multiple range test
(Duncn, 1955) was used to test the

- significant differences between means in
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case digestion coefficients, nutritive
values and nrumen fermentation.
Meanwhile , student t. test was used to
test the significance of differences
between means and standard errors (M +
SE) in case of Blood biochemical

parameters,

RESULTS AND DISCUSSION
Digestion coefficients and nutritive
values

Data concerning  digestibility
coefficients and nutritive values are
presented in Table (2). Results of
nutrients digestibility (Table 2) showed
cleared that the digestion coefficients of
all nutrients except EE, were
sigoificantly (P < 0.05) improved by
adding (NS), (MC )or (RO) to
(D2,D3 and D4) diets, respectively as
compared with control diet (DI1). The
improvement ranged between 5.42 -
10.66%, 6.11 -11.53% and 7.58 -15.41%
foo- DM, OM and CP, respectively.
Meantime, the improvement for CF and
NFE  Digestibility  ranged between
5.96-15.04% and 4.53-10.20%,
respectively. However, the lowest
values of digestion improvement were
found with (MC) additive (D3 diet).
Whereas, the highest values of
digestion improvement were found with
(NS) additive D2 diet.

The improvement in digestion
coefficients with (NS) supplementation
may be because of the role of (NS) as
inhibitor of Gram-positive and gram-
negative bacteria, (Harafy and
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Table (1): Chemical composition of ingredients and control ration

Item
Chemical composition
CFM BH Ws Control diet

DM 90.82 90.32 9108 90.32

OM 90.08 89.87 87.92 89.18

CP 17.58 9.60 4.07 13.20

CF 13.32 25.64 35.62 22,60

EE 3.45 . 136 1.72 202

NFE 55.73 53.27 46.51 5136

Ash 9.92 10.13 12.08 10.82

*DM: Dry matter; OM :organic matter ; CP: crude protein; CF: crude fiber ; EE -ether
extract; NFE :nitrogen free extract ; BH : Berseem bay; WS:: wheat straw amd CFM
1Concentrate feed mixture which consisted of 25% undecorficated cotton seed cakie, 35%
wheat bran, 30%corn, 3% rice bran, 4% molasses , 2% limestone and 1% it

Table (2): Effect of the tested rations on the digestion coefficients and nutritive

values
Experimental dicts

Item b1 D2 D3 D4 SE

Digestion cocfficients
DM 57.53° 63.652  60.72b  628lab 163
oM 60.7° 61722  6443b  66.52b 145
CP 6633 7655  7T1.36b  742%ab 484
CF 54.10° 62342 57426  5946ab 4.6
NFE 68.63° 75.63a  71.74b  7345b 175
EE 74.42 17.72 76.10 77.63 1.62
""‘;‘.‘l';;}"‘““ 60.39° 67.41a 6351  6532b  1.50
N 46.80° 53732 4989  S166ab  0.94
SDE(::P . 920 10622 99b  1030ab  0.54

2, b and ¢ means in the same raw with different superscripts differ (P<0.05)
1-TDN: total digestible nutrients 2-SE: starch equivalent. 3-DCP: digestible crude protein.

Tahle (3): Effect of the tested rations on the rumen louor parameters

Experimental diets

ftem D1 D2 D3 D4 SE
Rumen parameters
pH 569 578 583 5.91 0.67
Ammonia - N mg/100ml 37.28° 3484b 6.58ab 3528ab 1.72
T.VFA's _ 942 1162 1058 11.48 1.27
Acetic 4565° 4261b 428b 4317ab 095
Propionic 22.54° 2568 2372ab 2434b 128
A/P ratio 202 161 177 1.86 1.86
Butyric 1538 12.88b 13.76ab 13422  14.18a
Valeric 683 127 663 632 6.32

a,,b ¢ Means in the same raw with different saperscripts differ (P«<0.05).
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Hatem, 1991). Ferdous et ai., (1992)
observed that the oil of (NS) has
therapeutic potential for the treatment of
diarthea caused by isolates of Shigella
sp. and 10 strain of V. Cholera and E.
Coli. Meanwhile, the results with
chamomile were in agreement with
Abou-Zeid, (1986) and Mericli , (1990)
who recorded that chamomile has anti-
inflammatory, anti-septic and
spasmolytic activities.

Nutritive values of tested diets are
presented at Table (2). Data of nutritive
values caiculated as TDN, SE and DCP
(Table 2) showed that all feed additives
improved significantly (P<0.05) the
nutritive value as TDN, SE and DCP than
D1 group. Group D2 showed the
highest nutritive values, while the D3
showed the minimum significant
(P<0.05) improvement than D1 group.
The improvement ranged befween 5.17 -
11.62 %; 6.60 — 14.8]1 % and 7.61-15.43
% for TDN , SE and DCP, respectively,
Such results are reflections of the same
trend found with nutrient digestibilites of
tested diets. Results of feeding values
were nearly similar to those obtained by

El-Saadany et al. (1996) , Aboul-Fotoub -

et al,, (1999) and Salem and El-Mahdy
(2001). On the meantime, results
obtained might indicate a stimulated
ramen micro-flora activity through one
of the following: 1) Decreasing number
and activity of antagonistic organisms, 2)
saving some micro factors to rumen
micro-flora as micro elements, (vitamins
, hormones, enzymes or unknown factors
which are required to the efficient
digestion , absorption and metabolism
and available as effective groups. Or
components in medical plants, 3)
decreasing hazards of some harmful
heavy metals and 4) minimizing
effectively hazards of mycotoxins by
inhibition of fungi growth and aflatoxion
production (Allam et al ., 1999) .

affect by
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Rumen liguor parameters:

Results in Table (3) showed that
medicinal plant supplementation in ewes
diets did not significantly affect on
rumen pH values. This results agreed
with Mahdi and Abdel —-Aziz, (1993),
Youessef et at., {1998) and Allam er af.,
(1999) who reported that the pH value
of rumen liquor did not significantly
medicinal plants
supplementation, Data show also , that
ammonia-N concentration tended to
decrease significantly (P<0.65) with
(D2 & D4) groups than control group. It
could be suggested that these results
might be attributed to acting Nigella
sativa and Rosemary as buffer, Debersac
et al. (2001). Vaiues of NH3-N obtained
agree with Ferdous et af ., (1991) and
Salem and El-Mahdy , (2001) , who
mentioned that NH3-N concentration -
varied with type of feeds.

Regarding the molar proportion of
individual VFA,s are presented in Table
(3). Differences in acetic, propionic and
butyric acids were significant due to NS
and R supplementation. The D2 group
showed the highest proportion of
propionic and the lowest of acetic and
butyric in comparison with other groups.
The rank of groups in A/P ratio indicated
an improvement of propionate production
in diet with medicinal plant. In
consequence, the minimum A/P ratio was
that of the D1 group.

Blood biochemical parameters

The effect of medicinal plants
supplementation on blood biochemical
parameters are displayed in Tables 4, 5
and 6. Nigella  Sativa (NS)
supplementation was a companied with
significant (P<0.05) increase in each of
serum toial protein (TP), total globulin
{TG) and its fractions Alpha  («-)-1,
Beta (P -1, Beta (B) -2 and Gamma (y)
~2 globulins concentrations as compared
with control group. Further more the
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Table (4): Serum total protein and its major fractions (g/dl) of ewes supplemented

with medicinal plants .
Parsmeters Groups Time (weeks)
2 4 6 8

D1 599+ 0.33 6.13+0.31  55H0.26 5.88+0.28

Total protein D2 6.37+0.37 7.21+0.36* 6.29+0.27* 6.81+0.25*
D3 6.45+025 6.68+031 6.96.40.32* 6.75+0.29*
D4 6.38+0.29 5.53+028 5784029 5.73+0.37

Albumin D 1.84+0.11 2.03+0.10 191+0.13 1.81+0.11
D2 1.88+0.09 2.26+0.13 2014013 2204020
D3 C21440.15 2374017 229+0.15 2.1840.15
D4 2224017 2.1940.18 2334021 2.10+019

Total Globulin D1 4.14+0.23 3974022 358+0.19 4.04+0.17
D2 4.50+0.21 4.96+0.21* 423H.21* .6340.20*
D3 430+0.18 4.45+0.24 4.23+0.31  4.56+0.33
D4 4.17+0.25  3.36+0.7 346+0.16  3.63+0.21

A/G ratio Di 0.44+0.03 0514004 053+0.04 045+0.04
D2 0424002 0464003 0474003 048+0.03
D3 0.5240.04 0.53+0.04 0.5440.04 048+0.03
D4 0.58+0.04 0654006 0.67+H).06 0.58+0.05

* Slgnificant ot P < 0.05

Table (5): Serum globulin fractions (g/ dI) of ewes supplemented with some medicinal
plants.
Times (weeks)

Parameters Groups 3 n i 3
Alpha l-glebulin DI 0.44+0.03 0.41+0.02 0.38+0.02 0.47+0.03
(@1) D2 0.55+0.03*  0.60+0.04*  0.524003*  0.56+0.03*

D3 0.694+0.04* 0.75+0.04* 0.52+0.02* 0.63+0.03*
D4 0.67+0.03* 0.53+0.04* 0.54+0.03* 0.57+0.03*
Alpha 2-globulin D1 0.78+0.04 0.90+0.04 0.7240.03 0.81+0.03
(@-2) 7] 0.36+0.05 0.8140.05 0.72+0.03 0.87+0.04
D3 0.98+0.05* 1.1040.04* 0.83+0.04* 0.99+0.04*
D4 0.65H.03* 0.60+0.03* 0.63+0.02* 0.60+0.03*
Beta 1-globulin Di 0.26+0.02 0.23+001 0.15+0.02 0.21+0.02
@1 D2 0.25+0.02 - 0.31+0.02* 0.41+0.03* 0.30+0.02*
D3 0.33+0.02* 0.23+0.02° 0.28+0.02* 0.30+0.03*
] D4 0.30+0.02 0.21+0.02 0.22+0.03 0.2140.02
Beta 2. Globulin D1 - C.1240.55 C.iGg0 .05+ 01 . 15+0.4}
$-2) D2 0.22+0.02* 0.16+0.01* 0.20+0.02* 0.23+0.02*
D 0.183+0.02* 0.19+0.02* 0.19+0.02* 0.25+0.03*
D4 0.26+0.02* 0.15+0.01* 0.14+0.01* 0.26+0.02*
Gamm 1-giobulin D1 2.10+0.19 1.94+0.15 1.91+0.14 2.04+0.17
a-1) D2 1.9140.15 2404018  2.0140.13 2.15+0.12
D3 1.62+0.14 1.62+0.12 1.79+0.13 1.86+0.13
D4 1.82+0.13 1.55+0.12 1.58+0.11 1.63+0.13
Gammm 2- 1)) 0.43+0.03 0.39+0.02 0.33+0.02 0.38+0.02
globulin - D2 0.70+0.04* 0.66+0.03* 0.41+0.02* 0.50+0.03*
rd D3 0.53+0.03*  0.49+003*  0.57+0.03*  0.55+0.04*
D4 0.41+0.03 0.33+0.03 0.36+0.03 0.37+0.02

* Sigaificant ot P < 0.05
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Table (6) ; Effect of some medicinal plants on serum enzymes related to liver
function in ewes

Times (weeks)
Parameters  Groups
2 4 6 8

AST (IU/L) DI 27.51+2.21 28.77+1.55 26.12+1.15 24.23+1 81
D2 43.56+2.10*  3641+1.77*  3761+191*  33T2+L77*

D3 27.55+151  29.81+1.88 26.71+1 41 25.19+1.77
D4 S1.7533.01°  48.33+2.13*  412942.17*  36.21+1.91*

ALT(IUL) DI 11.55+0.65 10.11+0.75 9.3740.61 10.55+0.66
D2 9.9140.55 8.85+0.55 10.33+0.57  10.15+0.51

D3 10.61+0.66 9.17+0.61 9.63+0.53 10.3140.77

D4 10.10+0.73 9.1140.65  10.51+0.71 11.05+0.73

AP(IU/L) DI 188.2+931 184.6+9.63 160.8+6.91 177.5+7.17
D2 177.1+3.83 19841+7.2 179.1+8.33 184.749.16

D3 187.4+4.50 191.2+8.10 188.2+9.51 171.2.+8.33
D4 17024813 16854970 12824441  1332+4721*

Urea(mg/dl) DI 44.35+2.81 48.17+2.87 44.06+3.11 24.23+1.8]
D2 $5.79+2.63*  59.69+2.71°  5543+231*  66.1543.51°

D3 39.13+2.58 41.1942.22 46.15+3.41 52.11.42.55

D4 42.25+2.55 45.11+3.21 47.13+331 51.10+2.71

Creatinin D1 0.91+0.06 1.06+0.07 1.03+0.06 0.93+0.05

(mgAdL} D2 0.88+0.06 0.93+0.05 0.91+0.05 0.99+0.05
D3 1.11+0.07 1.17+0.07 1.1140.06 1.15+0.08

D4 1.1140.06 1.21+0.08 0.97+0.07 0.95+0.08

Significant at ( P < 0.05)
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level of aspartate aminotransferase (AST)
and urea level increased significantly
(P<0.05) in ewes supplemented with
(NS) when compared with non
supplemented ewes. The significant
increase in serum TP as a function of
(NS) supplementation might be a
reflection to the rise in serum T.G values.
In (MC) supplemented ewes the
significant (P<0.05) increases in terms of
senum TP, « -1, a-2 , B-1, -2 and y-2
globulins were indicated as compared
with control group.

In respect of serum globulin fractions
of Rosemary supplemented ewes a
significant (P<0.05) elevation in Alpha -
1 and Beta-2 globulins was found.
Meanwhile, alpha -2 globulin was
declined (P<0.05) significaptly. Serum
AST level significantly (P<0.05)
increased , meanwhile serum alkaline
phosphatase (AP) activity decreased
significantly in Rosemary supplemented
ewes as compared with control group.

The further increase in serum total
protein with NS supplementation may be
attributable the role of NS in
manipulation the metabolic function
(Youssef et al., 1998). These results were
in agreement with finding of Khadary et
al_, (1996) and Korsham et al. (1998).

In regarding to (C) supplemented
ewes the rise in serum total protein was
parallel 1o that mentioned by Hoda et al.,
(2000) in kids. Elevation in serum total
globulin in ewes supplemented with (NS)
may indicate the improvement of
humoral immunresponse. This result was
in agreement with the results of
Khadaray et al, (1996) in laying hens
and Korshom et al. (i998). in sheep
treated with (NS). The significant
increase in a-1 globulin concentration in
response to supplemental NS , RO or MC
to ewes may be attributed to
inflammatory reaction as mentioned by
Pesce and Kaplan, (1987). Whereas, a.-2
globulin declined in (R) supplemented
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ewes = meanwhile, it increased
significantly in (C) supplemented one.
These changes may be attributed to
hepatocyte stimulation for synthesis of o-
2 globulin in response to tissue damage
and inflammation reaction, Koj, (1984).
The significant increase (P<0.05) in p-
globulin detected in ewes supplemented
with (NS, R and C) corresponds with the
observations made in cirrholic patient
given NS (Mahdi, and Abdel-Aziz |,
1993). Similar increases P-globulin
associated with inflammation,
hyperlipidemia and nephrotic syndrome
are also usual documented (Pesce and
Kaplan, 1987 and Kaneko ef al., 1997) .

Various reports indicated that a rise in
y-globulin is a significant reflection of
humoral immune response, and that
globulin in general and y-globulin in
particular have some bearing on the
production of antibodies . The gamma
region contain most of the
immunoglobulin (IgG, IgA, IgM, IgD
and IgE) as mentioned by Kaneko et af.,
(1997). In views of this fact, elevating in
v- 2 globulin in ewes supplemented with
NS or MC may also be incriminated for
the production of immunoglobulin. El-
Sayed and Hashem, (2000) indicated that
NS seeds can be used as
jmmunostimulant before and during
Eimeria vaccination of chicken .
Furthermore, Hoda er al, (2000)
mentioned that NS or MC supplemented
kids exhibit a significant increase in their
serum globulin.

In the present study the significant
increase (P<0.05) in serum AST in ewes
supplemented with NS seed or (RO)
could be explained on the basis that the
elevation in serum AST might be a result
of destruction in a wide variety of tissues
since it is present in all tissues of the
body (Coles, 1986). Zaoui et af., (2002)
mentioned that (NS) did not adversely
affect liver enzymes in rats including
serum AST. These disagreement may be
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attributed to species and dose difference .
Meanwhile, Youssef et af ., 1998
indicated that NS cake tend to relative
increase in transaminase enzymes of
treated buffaloes.

In regarding to the significant
decrease (P<0.05) in AP activities in (RO
) supplemented ewes, this result was in
agreement with Galisteo ef af ., (2000)
who mentioned that pre-treatment with
(Rosmarinus tomentosus) vegetal species
closely related to Rosemary Omentosus
significantly reduce AP activities in
treated rates. The significant increase in
serum urea of NS supplemented ewes
without  significant  alteration in
creatinine level, indicates the role NS in
manipulating the metabolic function .
These results were supported with the
forementioned by Youssef ef al ., (1998)
who found that NS cake treatment tend to
manipulate the metabolic function as
revealed by increase in blood urea, total
lipids, transaminases, calcium and
phosphorus content of treated buffaloes.

In conclusion, NS is more efficient to
ewes followed by RO than MC
supplementation due to NS or R tend to
modulate digestion coefficient, nutritive
values, rumen fermentation , blood
biochemical indices and some aspects of
immune response which are mostly
reflected in  improvement of ewes
performance.
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