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t was carried out to i tigate th Abstract

yperiment v mvestigate the effect of parli i :

! onstituents. Ten Egyptian native sheep, their ages ran gggrll;:t\gggldig(fgl}; I';’/le:?stl‘;l;llg)bgg R b
Jivided into two equa_l groups. The first group (control group) was fed on tradit,ional rati}(’)rjv Zflhts io - 45kg.
= ?—maldgm:—lli)n E\‘,arlajsuigclven (%aglllc gOWderl (500mg /kg body weight orally) in the morning before )Feedienée;(?rng
In first day ¢ and blood samples were collected from both groups before feedi i

42 4% 6" and 8" hours of supplementation with i B oup ceding (considered 0 hour)
if(;re freding from first day up to fith day ofexpgirlrnn:;,c' In treated group rumen and blood samples were taken
Its generally showed- that garlic made significant changes in fermentation pattern in rumen among h f
pling, while by days it cau§ed marked increased in rumen calcium, serum total protein and albumengBI(J);rsar?d
i calcium; with de(_:reases In rumen ammonia concentration. On other hand maintained rumen protozc;al activity
,pH, VFAs, serum inorganic phosphorus, createnine and GGT within the normal range. ,
arding to'fermentan.on patte_m on hours, changes occurred in both rumen and blood serum constituents give a
mmendation fqr using garlic supplementation as 500mg /kg body weight orally for 3-5days in treatment of
gestion and maintenance of normal rumen function. Further investigation should be applied on diseased cases to
Grm the effect of garlic as therapeutic agent in such cases.

ey words: Garlic powder, Sheep, Rumen and Blood Constituents)

ts in Sheep

; Introduction
dical plants, are eco-friendly and non hazard to potential health benefits (Block, 1985). They act
h human handlers and animals. They have no as antibacterial, antioxidant, anthelmintic,

effects and have minimum problem of drug anticoccidial and growth promoters (Borck, 2001;
istance and no residual effects are observed Raeesi et al. 2010; Jimoh et al. 2013). In last years
h the use of them. The need of the hour is to ago many studies have focused on potential of
. safe, affordable and natural organic garlic to modify rumen fermentation (Busquet et
pplements to improve efficiency of utilization al. 2005, Wanapat et al. 2008, Chaves et al. 2008,
available feed resources for ruminants. Natural Kongmun et al. 2010, Kongmun et al. 2011,
pducts with high concentration of secondary Anassori et al. 2011. El-Katcha, 2016). This study
stabolite appear to be good for achieving these was applied to investigate the effect of garlic
alth objectives (Chaturvedi et al. 2013, powder (Allium sativum) on rumen physical,

cellular, biochemical constituents and blood
biochemical constituents in apparently healthy
Egyptian sheep regarding to sampling times ( 0,
2% 4% 6" and 8" hours and 1%, 2%, 3¢, 4™ and 5™

days of supplement).
' Material and methods

faturvedi et al. 2014, Chaturvedi et al. 2015). In
Cent years the interest in the potential use of
edical plants, spices and herbs as alternatives to
odify rumen fermentation, and improve nutrient
lization (Faniyi et al. 2016).

lic, i ie i i Jlium. It ;
2> 2 specis in the onlo gaOMs, A Animals and experimental design:

: . . cine fes
I c: :ir::i:rif (tiixisesa(lili)\lr(lzfn a;(()ioil).n a;ttI;anéz?liams A total number of 10 chnlc-al.ly healthy ewes,
fotein, Fat, crude ,ﬁber Volatile oil, belong to Department of Medlcme agfl .Infecélo.us
arbohydrate, moisture, ash, It ;150 contains Vita- Diseases, Faculty of Veterimary Me 1cn(1ie, T;}?r.o
Hosphor i magnesium, ages 2 &y ’ ,
lciflm, oslf(iiurs: len:r]rrrr:;nijfr:ph;l;ngane%z, iron, weights ranged from 3((13 ;14'5]t<g glvl:ag V::llghto? S9
d trace amo’ungt of iod’ine (Bhagat and kg). Sheep were dlY& e dm:): - qOu g(rG plj
Phaturyedi 2016, Mariam and Usha 2016). The first group considerec 8s S8 0" BT D i five
Sarlic i a parti arim 2 of organo- fed on traditional offered ratio ! /
] pamcular]y. rich sou:;e Bt to £ sheep, the second group (Gp 2) were given garlllc
mnsﬁ?goupds, which are thou [l as its powder gbtamed from a local m.ar!r.et, dlsso]ved_ in
¥ or its flavor and aroma, as We a sufficient amount of water; in the morning
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o (500mg /K&

before feeding for 5 days: The do;‘» H(odjatpﬂna 1,

body weight) was detcrm.medta 201 ) an

et al. (2010), Anassori, €

Balamurugan, et al. (2014). -
: -0

Islauﬂél:?luid and blood serum were_COtllllzcii‘imi“g

each animal, Samples Wer® taken 1, " 6t and

nd after 2
Ur%naexpcrimental group (Gp

up to
orning befor

before feeding (0 ho
8" hours of treatment.
2), sampling extended
experiment daily in the m
and treatment.

The rumen juice samples s
collected by using a rubber stomach tube in Ary

clean cup and taken to the. laboratOII_}I' af:cli
examination. Color, odor, conslsten?y, pt2 v
protozoal activity were examined' lml]lCdlalei]
after sampling, then samples Were smvefi throu.gh
a 4 folds of sterile gauze used as 2ml fixed W-lt
strong acids to determine volatile fatty aclf?s
concentration, 2 ml for determination of ammorfla
concentration, 2 ml fixed and stained WIt.h
methylene green formal saline for microscopic
examination. A sample of 10 ml of strained rumen
juice was centrifuged for 15 minutes at 3000 rpm
and the supernatants were collected to determine
the biochemical constituents (calcium and
phosphorus). The blood samples were collected
by puncture of jugular vein, using vacutainers for
separation of serum for biochemical analysis
(Coles, 1986).

Laboratory examination:

Rumen samples were examined immediately for
physical properties include (color, odor,
consistency, pH) according to Alonso (1979),
Dirksen and.Smith (1987) and Radostits et al.
(2007), le:r.oscopic .examination include
protozoal activity according to El-Saifi (1969)
and A.lonso (1979), Rumen protozoal count
according to Ito et al. (1994), Biochemical
examination which include total volatile fa
acid (TVFAs) concentration estimated by Macro
nglda{ﬂ steam distillation method ag described
by Eadie o al. (19.67)’ rumen ammonia nitrogen
concentration  estimated using  specific l%it
produced by Spectrum Company, S

e feeding

about 100 ml) were

i E
according to the method of Byrtis gypt,
nie

phosphorus using specific ki

Spectrum Company, s produced by

Egypt, according

method described by Yy to the
(1991). Y Young (1990), Young
Blood serum samples inat:

estimation of Semrl; ot €Xaminatjop include

al protein by using

specific kits produced b i
Y Spinreact ¢
Ompany,

ffih day of

74
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: 1o.
N
Spain: according to method deSCribed

01), serum albumin by ygj, vy
(zrgduzzed by Spectrum COmgpaSnPcciﬁco‘i?g
according 10 the met.hod deSCribedy’ B Kyplz
(1990), serum globulin leve] Was by Tietz
mathematically by subtra-cting album?alculated
from the total serum protein valyeg albIn Val,
globulin (A /G) ratio calculated by iv‘}”}m &
albumin value by the glob-ulin valye, bl1 ing g
nitrogen  (BUN) according to g, 00y,
described by Tietz (1990), seryp Gmel}md
glutamyltransferase (GGT)  accor, ding e
method described by Saw et a, (1983) 0 gy
creatinine according to the methg p o,f ser‘u
(1986), serum calcium according to the 1
described by Young (1990), serum b
according to the method described 2 soorus
(1991), all were estimated using specif ;‘(
produced by Spectrum Company, Egypt, It
Statistical analysis:

Statistical analysis of obtained data wag Cartie
out by SPSS program version 2] using {
independent samples T test, kruskal- Wallis 5
one-way ANOVA with Duncan as post hock e,
According to Nie et al. 1975 and Levesque, 2007,

Results and discussion

Effect of garlic powder in Gp 2 on physical an
cellular constituents of rumen fluid in sheep under
effect of sampling times were tabulated in tables
land 2, showed that their color was rangig
between yellowish to brown, odor was aromatic,
consistency was slimy to slightly viscous along
the experiment, these findings were similar fo i
observed in control group (Gpl) and that was!
agreement with Anderson and Rings (2008),
Karapinar et al.(2008). :

In first day, no significant difference (P>0.05) W&

occurred in protozoal activity andd e higﬁle:é
protozoal activity was occurred at 2 B gipe
dinOP"

findings were similar to that observe
Along the experiment (Gp 2) protozoa
Wwas within the same ranges: in agreeme” Ot
that recorded by Pugh and Baird (2012)°
(2015) and Saber (2016). povel
For TPC in first day of samplif§ syl
significant decrease (P<0.01) at 24 fo#”
(P<0.05) at 6™ hour after treatment Wi & ing©
zleturned to normal level at 8" hour.tRegi 2
ays of samplin significa? &
(P>0.05) were I:)bs§1,~vc:r<lioin T%’nc- ottt rest:‘:‘?s /
Indicated that garlic Supplementaﬁon'

€Crease  ruminal op
protozoa P apt
Supplementation as mentioned by Wan®

] activi
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ongmun et al. (2011) and Kumar et g]

;‘ rumen pH values in firg

there were high signifi
; 4® and 6" hours ang significant
2 (P<0.05) at 2™ apd gu hours  after
wlth garlic. While in contro] group high
nt decrease (P<0.01) occurred at o gt
* hours of sampling when compared )witl;

. Physical and cellular constitue
out garlic powder

t day of
cant decreases

ISSN1110-1423

Zero time which were similar to that found by
Baraka (2012) and Santos et al, (2015). Regarding
to days of sampling, there were no marked
Ch.arlges observed, this finding came in agreement
with Wanapat et al. (2008), Kongmun et al.
(2011), who reported that supplementation of

garlic powder showed no significant effect on
rumen pH.

nts of rumen fluid regarding to sampling times (0, 2, 4, 6, 8 hours)

Treatment
G2 m 4" hour [ 6" hour | 8" hour
Gp1 yellowish-brown
Gp2 yellowish-brown
Gp1 Aromatic
Gp2 _ Aromatic
Gol glhmy- g:ightly viscous
Slimy- Slightly viscous

glt:: ? 22-22010.37 2.840.2 2.4+0.24 2.2£0.37 2.0+0.32
o .20£0.20 2.60+.025 2.40+0.25 2.40+0.40 2.40+0.25

P 17.6+2.66a 4.2£2.07c* 7.0+0.88c* 9.542.75bc 15.242.82ab
Gpl 28.624.67 17.60+4.41 14.6+3.40 16.644.51 20.245.43
Gp2 6.92+0.06b 6.7+0.05a 6.62+0.05a* 6.6+0,08a* 6.72+0.08a
Gp 1 6.92+0.04a 6.60+0.03b* 6.52+0.04b* 6.4240,07b* 6.52+0.09b*

N
N

}

days (15-5" day)

ificant at the 0.01 level
0. 2. Effect of garlic powder on physical and cellular constituents of rumen fluid regarding to

n values have the similar symbol or symbols within the same raw are not significantly different at

bles 1¥ day (control) | 2%ay | 3" day | 4"day 5Mday
' yellowish-brown
Aromatic
Slimy- Slightly viscous
2.2+0.37 1.6 £0.24 1.8 £0.37 2.2+0,37 2.0+0.32
17.6 £2.66 11.8+2.35 13.4 +3.03 15.6 £3.55 17.4+1.37
6.92 £0.06 7.06 +0.08 7.0 6£0.02 7.08 £0.04 7.0 £0.06

]
garlic powder on rumen biochemical
in sheep under sampling times were

F O
i

e significant increases P<0.01 and
at 6 hour and 8™ hour respectively after
1€ nt with garlic. This finding was similar to
dbserved in control group as that recorded by
al.(1996), Santos et al. (2015). Re.gardmg
5 of sampling, there were mild mct:]rease
gnificant) in total VFA at 2" and 4" day
ment with garlic. These results indicated
lic supplementation had no effects on tot.al
ncentration. These findings were I
ent with Wanapat et al. (2008). Ch.anges in
M pH and TVFAs can be explained on
2 relationship between them (R=-0.428).
inding on values of physical characters of
en fluid, protozoal activity, TPC, pH, TVFA's
8 clear that supplementation of garlic
ined these fermentation parameters within

75

normal range among days, even significant
changes observed within hours of sampling.

Regarding to rumen ammonia nitrogen
concentration in first day of sampling, there was
high significant decrease (P<0.01) at 4™ 6™ and
8" hours after treatment with garlic, these findings
were slightly different to that observed in control
group where si%niﬁcant decrease (P<0.05) occur
at 4" 6™ and 8" hours. This result indicated that
garlic supplementation tend to slightly decrease
ammonia N, after few hours of treatment.
Regarding to days of sampling, no significant
changes were recorded, the lowest value was at
5%day. This result indicated that garlic
supplementation tend to slightly decrease
ammonia nitrogen. Castillejos et al. (2006) and
Wanapat et al. (2008), reported that garlic had no
effects on rumen ammonia nitrogen concentration,
while Kongmun et al. (2010), reported reduction
in ammonia nitrogen concentration. Changes in
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rumen pH and ammonia can be explﬂ;2;31 "
positive relationship between them (R=0.3 g ' o
Regarding to rumen calcium in first ayases
sampling, therc were significant INCre 35
(P<0.01) at 6™ hour and significant mcreay_th
(P<0.05) at 4™ and 8" hours after treatment \&11 !
garlic. These findings were different ?’Vlﬂll tlat
observed in control group where no significan

Table No. 3. Rumen fluid biochemical constituents regar

*®*Mean values have the similar symbol or symbols within t

P<0.05.
*. significant at the 0.01 level

Significant decrease (P<0.05) was occurred at 2™
day after treatment with garlic. no significant
difference at P>0.05 between 2™ day and 3" day,
4™ day. These results indicated that garlic
supplementation increased rumen calcium after
few hours of treatment and the effect extended
until 5™ day.

Relative to rumen inorganic phosphorus in first
day of sampling, there were significant decrease
(P<0.05) occurred at 4™ and 6™ hours after
treatment with garlic. These findings were slightly
different with that observed in control group

Table No. 4. Effect of garlic powder on rumen biochemica

: : — | 6" hour [ g% o
without garlic powder r——m’—‘" 4™ hour our
- 2" hour 1 ecab | 60.5053.22b* | 53.10:
Variables Treatment 0 hou o< ¢5ab | 50.40+3.88ab -10+1,35p
Gp2 43.20+3.082 50.80315.6]533 44.6041.56ab_| 53.20+3.08b* | 65.1046 353
TVFAs (mmol/L) Gp 1 37.10+2.4% M:%W 0.80+0.25b* | 0.46%0 155+
i 31 2.0720.368 ‘ 19£0.01b 0322
e o 2'828?9:4“ 074:034ab | 0.19£0.01b 102 9422 01c 1122 T
. oy O o | 8.39:0.05ab | 11.7720.94b 9.8423.36 165250&
i Gp 2 Fpasis —2¢.002 | 8.88:1.198 843, 304239
- (ag) Gp1 ATE | | Frarasn | 30194000 | Diasssie
g ops ey 3386716:;;2 06 | 27.39£3.420* | 37.03+4.58b | 32.7544.19
(mg/dL) Gpl 50.68=4.07a 132, -

lSSNll]().1423
_\\
6 e (P>0.05) Werc OocCcCurred in
dlfﬁ:lerzc petween  different sampling :::
fli arding to days of samp_lmg, Sig“iﬂcani
. c%ease (P<0.05) was occurre_d in rumep Caleq,
;nvel at 5" day. High negative correlagjq, .
oei)served between rumen pH and rumep Calcium

(R=0.724).

. t .
ding to sampling times (0. 2, 4, 6, 8% hour) wigh o,

he same raw are not significantly differentat

where significant decrease (P<0.01) in rumep
inorganic phosphorus occurred at 4, 8" hours and
significant decrease (P<0.05) at 2™ and 6™ hours
of sampling when compared with zero time. no
different (P>0.05) occur between 2™, 4% 6™ and
8™ hours sampling in control group. This result
indicated that garlic supplementation modified the
decrease in rumen inorganic phosphorus.
Regarding to days of sampling, no significant
difference (P>0.05) was occurred in rumen
inorganic phosphorus between zero time and other
times after treatment,

1 constituents regarding to sampling days (1* - 5

day)
Variables 1* day (control) 2"94a EL™ T

TVFAs (mmol/L) 43.20+3.08 48.3+3.12 42.50+2.09 4;;31&%’5

Ammonia N, (mmol/L) 2812031 1.87+036 1.78+0.33 1.7520.58

Calcium (mg/dL) 6.75a+0.33 4.45b+0.43 6.24ab1( 0=,
| Phosphorus (mg/dL) 43.91+4.89 44.8226.17 40.5a9b:f 7562 %77?:60 '8086

Mean values have the similar symbol or symbols within the same raw are t' 'f e

P<0.05 not significantly differ

*. significant at the 0.01 level

Effect of garlic powder on serum biochemical
constituents in sheep under sampling times were
tabulated in tables 5 and 6. Relative to total seruym
protein in first day of sampling, there was
significant increase (P<0.05) Occurred at 6th hoyy
when compared with zero, 2nd and 8th hoyrg
These findings were different with that observe(i
in control group where no significant difference
(P>0.05) occurred in total serum protein between
zero time and other times sampling,

Regarding to days of sampling,

i i A signific
increase in serum total protein (P<(_ g s gnificant

) occurred

76

at 3% day and 4 day when compared with 2ndda¥
after treatment with garlic and the peak was "’“4.
day. These results indicated that garlc
Supplqmentation increased total serum protein &0
Were In agreement with that recorded by Hass2?
and Abdel-Raheem (2013), while no effect W&
g ned by Pirmohammadi et al, (2014). 1n |
& there wag significant increase (I"<0-0>)_.m
sel'lll‘m albumin a¢ gt hour after treatment “lt
g?;flc' While in control group no significs?
"erences. (P> 0.05) occurred. This findi"é
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1 that treatment with garlic increaseq serum

4 g to days of sampling
ant increase P<0.05 and p<q
i3t days respectively. Pirmoh
reported no effect on sery,
Jo. 5. Serum biochemical cop
 garlic powder

ariables Treatment
gﬁa\-\rﬁ— e —
otein (g/dL) _‘Gpﬂ\ 4" hour 6" hour 8" hour
pro  Gpl | 7.5140.67ab |~ 8.4710 3¢5 6.7140.56a
o | — e =
y _Op -/640.13a 2610.13h 2.63:0.07a
3 Gp2 j y 2.3240.03 2.33+0.07 2.30£0,08
lin (/dL) Gp 1 2'19‘21%5]'72‘: 3.6;&0.42'4 4.75¢0.56sb | 52140355 | 409405 1ab
3 Go2 0761053 4667~£063027b 3.76x023a | 3.75-0.15a 3.86:0.06a
atio \’;G I 059200305 | s 0.60+0.05 0.64+0,06 0.6810.07
ﬁLﬁG 7 o5 4920.042 0.6310.05b 0.63£0.02b | 0.59:0.03ab
(g/dL) Gp 1 2043148 T722179 | 16993.00 | 1523203 | 38357 95
; —sz\ i 444 21.4454.07 19.23+4.74 14.35£4.28 16.93£5.46
i (mg/dl)  [——cbs 93720 65— 20203 1eb | 3015119 | 13.56-2.305 T 10 0420 36ar
= Gpﬁ = 7£0.65 9.54%1.17 9.69:03] 10.500.85 10.1520.62
horus (mg/d!) + -59+0.51ab 8.25:0.282 5.4020.95¢ 8.56+0.64a | 6.24:0.61bc
4 pl 9.41£0.78a 9.62+0.352 9.32:0.84a | 7.7510.68ab | 6.5721.07b
finine (mg/dl) ——OP2 | 143017 1.4820.15 1.3320.21 1224011 1.2210.05
Gpl. 0.98+0.06 0.92+0.07 0.86+0.05 0.82+0.06 0.8420.06
) Gp2 34,1922 87 34,3943 61 35.28£2.46 31.8142.04 35.35£2.77
Al Gp 1 45.9343 83 43238205 46.3133.11 453122.55 47.01%1.74
Mean values have the similar s

there were
01 occurs 4
ammadij g 4]
0 albumip 4,

T —

garlic gy
that ng signifi

pplcmcnlation. Se
cant changes
as occurred in [
. hour and highe
significant varjagj
stituents Iegarding to Sampling {jmeg (

T ————
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day

rum: globulin showed
(P<0.05) regarding to
,» while lowest
st level recorded at
on (P<0.05),

0,2,4,6,8" hour) with and

ir ding to days of sampling, significant
ease (P<0.05) was occurred at 2™ day and
med to normal levels in rest of experiment

8, These

: results
Plementation had no effects on serum globulin.
S result was in agreement with El-Katcha et al.

indicated

that

garlic

hin the same raw are not significantly different at P<0.05.

(2016), while Hassan and Abdel-Raheem (2013)

reported that raw garlic significantly increased
(P<0.05) serum globulin.

High positive relationship (R= 0.82) was recorded
between serum total protein and serum globulin.

ble No. 6, Effect of garlic powder on serum biochemical constituents regarding to sampling days (1* - 5"

ariables

ifferen (

7-"sign'lﬁcant at the 0.01 level, .
; G ratio showed that no Slgmt?icanstr
: P>0.05) occurred between hours in 1t
ey, S2rding to days of sampling, significant

ﬂ ® (P<0.05) was occurred in A/G ratio at 2°

fiive ' BUN in first day of sampling, there
.}10 Significant difference, while regarding to

of
- %Ccurre

Sampling, significant increase §P§0.053
d at 5™ day. These results indicate

77

I control 2"day 3% day 4day 5"day
1l protein (g/dL) 6?83‘1}’&(0.292113 ) 6.20+0.37a 8.25+0.79b 8.2610.33b 7.68#0.45ab
lbumin (p/d1. 2.68+0.24a 3.80+0.24bc 3.9740.39¢* 3.3140.13abc 2.99:0.29ab
obulin (/L. 4.14%051a 2.4+021b 4.28:0.51a 4.95£0.28a 4.69:0.371a
TR 7610.23 1.6320.15b 0.9620.10a 0.68+0.04a 0.66+0.09%
0N (o' oo o | Dot | TIsa e T e
2 iudL ”’95*1}&3&1 1.5420.86b 11.8320.48b* 12.1920.63b* 12.5120.55b*
s homlzyﬂ 5 87‘75593;% e $3920.52 7.86:0.94 8.42-043 8.80:1.26
TRl s Shoa 1.3520.08 1.2120.07 1.470.10 1.20£0.09
e (mg/dl LA 36285256 35.5123.08 35432242 374422.56
" Mean values have the 53111:19;2 .si:lmbol or symbols within the same raw are not significantly different at
.05,

that garlic supplementation tends to markedly
increase BUN during trcatment..Al-Dosary (2012)
showed that administered garhc e:xtract had no
significant effect in BUN in Iragl sheep, whx]e
Wanapat et al. (2008) reported slight decrease in
BUN when garlic powder was supplerpentcd_

Serum calcium in first day of san&plmg, t?lhowed
significant increases (Pf0.0S) at 4™ and 6 h(?urs
after treatment. Regarding to days of sampling,
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VM]JG Vol.63 (3) characters of Broiler and Natiy, I \\

) was oceur in
and the ped

d that garlic
righly seruim calci'u.m;
the basis of positive

case (P<0.01
he cxperiment
ings indicatc

highly significant incr
serum calcium along t
was at 5% day. These find
supplementation increased

that can be explained on lcium in rumen
correlation recorded between calclt

- al.
and serum (R= 0.329). Pirmohamlf‘(liadt;] aftraw
(2014), Zakeri et al. (2014) reporffbt(m serum
garlic or fresh garlic bulb had no effec
calcium. :
Serum inorganic phosphorus in first day 0{

: ioni decrease (P<0'05) a
sampling, showed significant d¢ davs of
4™ hour after treatment. Relative to the day o
sampling, no significant dlffcrcnflfs % S
observed, while higher values were at 5 dgy- | “d
finding indicated that garlic supplementation na
no effect on serum inorganic phosphorus. This
result was in agreement with Pirmohammadi et al.
(2014).

Serum creatinine and GGT regarding to effect of
sampling according to hours or days, there were
no significant differences obtained. it was obvious
that addition of garlic caused no significant effect
on liver enzymes activity as it is safe as a
medicament (Al-Dosary 2012, Kholif et al. 2012,
and Ibrhim 2015).
Conclusion
Garlic made significant changes in fermentation
patter in rumen among hours samples, while by
days it caused marked increased in rumen
calcium, serum total protein and albumen, BUN
and serum calcium; with decreases in rumen
ammonia  concentration. On  other hand
maintained rumen protozoal activity, TPC, pH,
VFAs, serum inorganic phosphorus, createnine
and GGT within the normal range. We
recommend practice of garlic supplementation as
500mg /kg bod}/ \.Neight orally for 3-5days in
treatment of indigestion in sheep. Further
investigation should be applied on discased cases
to confirm that,
Acknowledgements
Au_thors express thanks to the support given by:
Rumen Research Laboratory, Department
.. . ; of
Medicine and Infectious Diseases, Faculty of
Veterinary Medicine, Cairo University ang P 01
Prof. Dr. Ba;aka T. A. and his laboratory teap fo£
analysis of samples
experiment. ’ sollected along  the
Authors. decl Conhﬂict of interest
uthors declare tha
interest.  they have no conflict of
ALD References
-Dosary , A.W. J. 2012).
a(g;‘la?ic textracts of Al(lium )satSi:flll.lﬁl atl}rllfi (;fif:CFbOf
oliicinate on some iogi ~1ig1oe
Physiogical ang BiOCher[r%licall.

- Y

vet. Sci., 1.0)- . i ﬁ‘h°‘~'p.1

Alonso, A (1979)'. Dlagnc')sl_lc Analygjg of ‘
Fluid. The Veterinary clinics of
Large animal practice, 1(2)’_363376,

AnaSSOri’ E:’ Dallr-Naghadeh
pirmohammadi, R., et al, 011, ¢, B,
potential altemahvg for monensip S adrhc:a
modifier. Livest. Sci. 14_2:276-287_ P,

Anderson, D.E. and Rings, M, (2008 "
Veterinary Therapy: Food Animg| P urrFnl
Elsevier Health Sciences. 715 p, TActioy
alamurugan,N., Sundaram, S, M, g;

B:ll‘l,, and Igiajkumar, JSI.(2014). Efféc:"akul:ar
(Allium sativum) Supplementation on he G Hig
performance of  Crossbred  Calyeg Au
Production 16(2):78-87. h

Baraka, T.A. (2012). Comparative Studieg

of
Rumen pH, Total Protozoa Count, Generig i
Species Composition of Ciliates ip Cam]
Buffalo, Cattle, Sheep and Goat in Egypt. Th.
Journal of American Science, 8(2):655-669.

Bhagat, N. and Chaturvedi, A. (2016). Spices g
an Alternative Therapy for Cancer Treatment
Systematic Reviews in Pharmacy.,7(1):46-56

Block, E. (1985). The chemistry of garlic g
onions. Sci Am. 252(3):114-119.

Borck, C. (2001). Antioxidant health effects of
aged garlic extract. J.Nutr. (Suppl.3):1010-1015,
Burtis, C.A. and Ashwood, E.R, eds. (1996). Tictz
fundamentals of clinical chemistry,d" el

.Philadelphia: W. B. Saunders:755.

Busquet, M., Calsamiglia, S., Ferret, A., Carr,
M.D., Kamel, C. (2005). Effect of garlic ol and
four of its compounds on rumen microbil
fermentation. J. Dairy Sci. 88, 4393—4404.

Castillejos, L., Calsamiglia, S., Ferret, A. (2006}
Effect of essential oils active compounds o
rumen microbial fermentation and nutrient flow
In vitro systems. J. Dairy Sci. 89, 2649-2658.

Chaturved, X, Dutta, T.K., Singh, PX. (0%
Effect of different herbal feed additives on m“l'
rumen fermentation. Journal Of Science, vol. ()
Issue (1):10-14, rﬁl’l

Chaturvedi, L., Dutta, T.K, Singh, P.K., Shla}:ecd
A, Kumar, M. (2014). Effect of Heb®l ©

Additives on TVDMD, Methane and T0% %

Production via in-vitro Study. Jo emeth
Agroecology and Natural Resource Man®é™™
1(2)2108-112, TX

C?;:ﬂlrvedi, L, Singh, P.K. and DUl gy
Fao) Effect of Herbal Fc?dl profik
Inetlemat9log1cal and bioc!u:mlcn o w
Bis;nat.lona{ Journal of BlotCCh"z" ’

Ngineering Research, 4(3) 257-262.

hop M
Aﬂlerica.

CamScanner


https://v3.camscanner.com/user/download

4 3 (3)-No.73 - 80 July 20
1) Vol.o. { ) ) ) 2017

AV, Stanford, K., Dugan, M.E.R.,
= L.L.. McAllister, T.A., Van Herk, ¥,
| ;r. C. (2008). Lttects of cinrmm.’xldch‘\-dc‘
e gnd juniper berry essential oils on nimen
atation.  blood  metabolites, growth
e mance.  and - carcass  characteristicy of
lambs. Livestock Sci.117, 215 224,

E.H. (1986).Veterinary clinical p

athology.,

4. W.B. Saunders Company, Philadelphia,
don and Toronto,

sen, G. and Smith, M. (1987). Acquisition
| Analysis of Bovine Rumen Fluid. The Bovine
stitioner, 22: 108-116.

e, JM.. Hobson, P. and Mann, S, (1967). A
te on Some Comparisons between the Rumen
ent of Barley-Fed Steers and That of Young
ves Also Fed on a High Concentrate Ration,
mal production. 9(02):247-250.

tcha, M.1., Mosaad, A.S., Mohmoud, S.E.
D16). Effect of Garlic Extract Supplementation
Growth Performance, Nutrient Digestibility
d Some Blood Serum Biochemical Changes of
tening lLambs.  Alexandria
pterinary Sciences 48 (2): 124-133.
baifi, A. A. (1969). The Diagnostic Value of
minal Juice FExamination in Cases of
digestion in Buffaloes. M.Sc. Thesis. Fac. Vet.
ed., Cairo Univ., Egypt, 128 p.

iyi, T.O., Prates, E.R., Adewumi, M.K., and
inkole, T. (2016). Assessment of herbs and
165 extracts/meal on rumen fermentation:
View. Pubvet, Mai., V.10, n.5, p.427-438.

San, EH and Abdel-Raheem, S. M. (2013).
ESponse of Growing Buffalo Calves to Dietary
Pplementation of Caraway and Garlic as
firal - Additives. World Applied Sciences
tmal 22 (3): 408-414.

$#tpanah, A.A., Danesh M.M., and Vakili
: 010). Effects of Diets Containing
ensin,  Garlic  Oil, Turmeric Powder on
“Minal and Blood Metabolite Responses of
*~°P- Joumal of animal and veterinary advances
124):3104-3103.

o LE. (2015), Effects of dictary herb

EDCments for ewes On milk contents and some
315 ical parameter, G.J.B.B., vol.4 (2): 209-

Journal of

" Imaj, §. ang Ogimoto, K. (1994). Rumen
> Composition and Diversity of Japanesc
Black Catye in Comparison with Those of
s F’fe‘im Cattle. Journal of Veterinary
mo, 4 Cience, 56(4):707-714.

G ba, ¢ Ibitoye, E.B., Dabai, Y.U. and
"Ntialg

$. (2013), I vivo Antimicrobial
of pgarlic against Clostridium

ISSN1110-1423

Periringens  and gy

i promotant  effect  on
performance of brojfer ¢h

e \ ickens. Pakistan Journal
'ﬂl Hmlugu—u] Science, 16(25)1978- 1984,

"’fr“l‘i“"'\ .y Dabak, M., Kizil, O. and Balikei,
l'..' (2008), Severe Thiamine Deliciency in Sheep
with Acute Ruminal Lactic Acidosis, Journal of
'\'ctcrin:lry internal medicine, 22 3)1662-6065.
Khalesizadeh,A., Alireza,V., Mohsen,D.M., and
Reza,V.(2011). The effects of Garlie Oil (Allium
sativa), Turmeric Powder (Curcuma longa Linn)
and Monensin on Total Apparent Digestibility of
Nutrients in - Baloochi Luambs. Int. J. Biol,
Biomolecul. Agricult. Food Biotechnol. LEngin. 5
No:l1, 791 - 793,

Kholif, S., Morsy, M.T.A., Abdo, M.M,,
Matloup, O.H., Abu El-Ella, A.A., (2012). Effect
of Supplementing Luctating Goats Rations with
Garlic, Cinnamon or Ginger Oils on Milk Yield,
Milk Composition and Milk Fatty Acids Profile. J.
Life Sci. 4(1): 27-34.

Kongmun, Pp., Wanapat, M., Pakdee, P,
Navanukraw, C. and Yu, Z. 2011).
Manipulation of rumen fermentation and ecology
of swamp buffalo by coconut oil and garlic
powder supplementation. Livest. Sci, 135:84-92,

Kongmun, P., Wanapat, M., Pakdee, P. and
Navanukraw, C. (2010). Effect of coconut oil
and garlic powder on in vitro fermentation using
gas production technique. Livestock Science 127:
38-44.

Kumar, S.8., Navneet, G., Mchta, M., Mohini,
M., Pandey, P., Shete, S. and Brisketu, K.
(2012). Lfficacy of garlic, eucalyptus and neem
powders on rumen modulation, methanogenesis
and gas production kinetics in wheat straw based
dict evaluated in vitro. Wayamba Journal of
Animal Science -P: 347 - 355.

Levesque, R. (2007): Programming and data
management: A guide for SPSS and SAS users,
fourth Edition, Chicago, USA.

Mariam, M.Bi. Bi,, and Usha Devi C. (2016).
Chemical And Shelflife Analysis of dry garlic
powder: A Golden Herb. International Journal of
Agriculture and  Food = Science Technology,
Volume 7,Number 1 pp. 1-6.

Nie, N.H,, Bent, D.H. and Hull, C.H. (1975),
Spss: Statistical Package for the Social Sciences,
McGraw-Hill New York, . p.

Orabi, M.I. (2015). Some Studies on Effect of
Drainage Water on Sheep Health, M.Sc, Thesis,
Fac. Vet. Med., Cairo Univ., Egypt, 77 p.

Patra, R.; Lal, S. and Swarup, D, (1996),
Biochemical Profile of Rumen Liquor, Blood and
Urine in Experimental Acidosis in Sheep, Small
Ruminant Research, 19(2):177-180.

CamScanner


https://v3.camscanner.com/user/download

1 '
3 - 80]July 2017 gy,

\ 0
Saw, M., Stromme,J_H‘,
Theodorsen, 1. (1983). IFce etLond‘)

VMJG Vol.63 (3) - No.7

. keri, Zs
Pirmohammadi , R., Anassorh E., Zaxers

i - n
Tahmouzi, M.( 2014). Effccts O-f giﬂ:ﬁ glutamyltrfmsferase g‘g{Et hog f()r”]'l"'
supplementation on energy status 03f) P;S'?pzll,, amminoac1dg8111tamyltransferase El),pepti &
: 2orum. 5(3): £U/—41 : Acta.135: . ’ : ;
S e S S T S
ugh, D.G. an aird, A.N. : 1€ « V¥ . of ¢lin; v
Gg;at Medicine, Elsevier Saunders. 621 p- Phil’adelphia: WB Saunders Thmca Shepy
Radostits, O ’ Gay, C, Hincheliff, K.' ant Tietz, N.W., ecd. (1990)‘ ppCl_271_ 128, Sty
Constah’le, P. (200’7)— Veterinary Medicine: a labo’ratory tests. 2" Ed P}llr'lllcal Buide
Textbook of the Discases of Cattlc,'ShCCP= zgz’ Saunders; 26-29. ladelphia; [}
2Glcvsags, and Horses, 10th, Ed., Elsevier Saunders. Wanapat, M., 2(1]%§ej01'sart, P, Pai dee, p
Raeesip,i\’l-, Hoseini- Aliabad, S. A., Roofchac¢, qualillcfl ggt;dsér(on ru)l'n]ilﬁf t::cto(l):)f Supplemegtm n(l
A. , Zare Shahneh, A. and Pirali, S. (2010) gtf nutrients in ruminants. J, Scj ry digestibili
Effect of Periodically Use of Garlic (Allium 9931-2237 - 4. ScL. Fooq Agic, gg
sativum) Powder on Performance and Carcass D S: 1990). Eff ' ,
Characteristics in Broiler Chickens. World Young, D.S. ( ) ects of drygg

laboratory tests. AACC press, Washin gtoolzl %lnicm
Young, D.S. (1991). Effects of drugs op C
laboratory tests. 3% AACC press, Was;-.hmca[
(DC),1990; supplement No.1. Mgloy

Academy of Science, Engineering and
Technology 68:1213-1219.

Rivlin, R.S.(2001). Historical perspective on the
use of garlic. J. Nutr. 131, 9518-9548S.

Saber, M.M.A. (2016). Clinical and laboratory Young, D.S. (2001). Effects of Disease o Clinicy
evaluation of rumen fermentation pattern of sheep Laboratory Tests. 4th. Ed., AACC.
in health and diseases. M.Sc. Thesis, Fac. Vet. Zakeri, Z., Pirmohammadi, R., Anassori, E, ang
Med., Cairo Univ., Egypt, 145 p. Tahmouzi, M. (2014). Feeding Raw Garl, o
Santos, V., Ferreira, M., Siqueira, M., Melo, T., Dairy Goats: Effects on Blood Metabolites g
Silva, J., Andrade, L., Soares, A. and Costa, C. Lactation Performance. Kafkas Univ Vet,
(2015). Rumen Parameters of Sheep Fed Cassava Derg. 20 (3): 399-04.

Peel as a Replacement for Corn. Small Ruminant
Research, 133: 88-92.

il gedlall

?Lﬁl\llgé‘aﬂidﬁdAJui\)ﬂ\gésJ&QUﬁuh(?MLueJ:lM) ?J:'“WJ;“

Ay senl a2l PN ve Tl — e all Gy e
12211 e -3 <5 Al g sl ) 30 ™ (- a3 Al gyl el ey A

J.%\S“j jﬁ Jf‘fﬂi ‘HSM g P s o (sl ) 0 st omisa Ll pliaiinY Aud i 038 aunl #
IS ) Ofaslutie G e ) sy 20K 45 30 G Ll 3l e 2.5-1.5 o e cim gt Anly A pea ST
003 U= p2S S aae 500) o5 (5 paiia g";llnc‘(@ﬁﬂ| aaldl) A e e gl g Al ;,lHr—)‘-"\
s e i 23 e ganall (g0 J Y1 2 gt s g “) A e gendl y L Lulis aidle e cyde Ay e (O‘Jf‘“
s i il gt o Cog ¥ e Ll 5 Bady lala Y1 (8 Tdith) Rgdall ) Ay ol B0 g
R J,M;’Q J‘gf’m‘?ﬂ‘r o2 peb¥l 3 8565 450 clelull o (i dslull) pleb de‘r"‘ 9
A 3 i sl ‘jd.m S e Lt ol gl o e il gl el e e
saall g i el !iﬁm{\fq e Gyl Oo i (o gine b Aaualy 8305 ol gl il )
S o o g o 5 8 DAV ol ey 1 3l 36 5 g it ) s (928
oy el o 1o , 2l st S LN il Gl Y1 S 5y Sl il gism el 0915900
05 (YT i oyl IS o i ey 2l il 6 it 5 atide L) )92
S 003 00 638 U jae 500 Gamay o il 3oy ey e O S )
“mu“‘ﬁuj“@u‘&ﬁﬁxuﬁﬂ\uﬁsLasd-"e ('EM(‘\MMG*‘.}‘L“L’(J‘JUUQ‘U‘ (lf’v,‘

0Pl Ak 1 g1y Lo L) 5 eyl e ‘J‘f‘i‘é_‘ﬁ[ﬂy

A dgangl iy sl g (B el 25

i
¥ :”""M<
-PJ‘JJJQ‘&NQU&W

CamScanner


https://v3.camscanner.com/user/download

