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Table 1- Ingredient and composition of experimental diets

39, AR R 39) V-YY 39) YO-YY
. ) 1-10d 11-24 d 25-42 d

(o) ias s (/) 535,555 il s (/) 53,555 il s (/) 53,555 il g s

iet Ingredients (%) Different levels of Artichoks (%) Different levels of Artichoks Different levels of Artichoks (%)

(%)
0 1 2 0 1 2 0 1 2

égm 51.70 52.81 53.93 51.18  52.29 51.41 5439 5551 56.62
(Cp- 75¥) Lgus dllos
Soybean eal (44 % CP) 32 32 32 3350 3350 31.50 3371 3371 33.70
(h,5L3) (S o) 3.17 3.04 2.90 523 519 5.06 615  6.02 5.88
Su'nflower Oil
<P oI 6.01 6.01 6.05 3.85 3.84 3.84 0 0 0
Corn gluten
Sl el 53 1.94 1.94 1.94 1.67 1.67 1.67 151 1.52 1.52
Di calcium phosphate
Glo ))%
ovetorshell 1.34 1.35 1.36 109 110 111 1.05 1.06 1.07
g:'jt““ 0.39 0.40 0.41 039 040 0.42 039  0.40 0.42
AT
wine dya JoSa 0.25 0.25 0.25 025 025 0.25 025  0.25 0.25
Mineral premix
Yo -
oS 0.25 0.25 0.25 025 025 0.25 025  0.25 0.25

Itamin premix
OEPP 0.11 0.11 0.11 002 002 0.02 0 0 0
Threonine
oisie JI= o> 0.34 0.34 0.34 026 026 0.25 025 024 0.24
DL- methionine
FESTUR S
Artichoks powder 2 ! 0 2 ! 0 2 ! 0
LS g5 cpid = I
airetyv) 0.5 05 05 022 022 0.22 0.05 0.05 0.05
e BB (55 )
(p 59515 S s) 3025 3025 3025 3150 3150 3150 3200 3200 3200
Metabolizabe Energy
(kcal/kg)
(12y9) pB ig
Crud protem ©6) 23 23 23 22 22 22 20 20 20
(1) el 1.05 1.05 1.05 090 0.0 0.90 0.85 0.85 0.85
Calcium (%)
(303) (s JB jiud
Available phosphorus 0.5 0.5 0.5 0.45 0.45 0.45 0.42 0.42 0.42
(%)
(1259) 2118 2o
Soditm ohoride (%) 0.18 0.18 0.18 018 018 0.18 0.18 0.18 0.18
(003) o395 0.94 0.94 0.94 083 083 0.83 0.74 0.74 0.74
Threonine
(253) gt
Moo (%) 0.72 0.72 0.71 061 061 0.61 0.55 0.55 0.55
(10,%) Ot eiste 1.07 1.07 1.07 095 095 0.95 0.86 0.86 0.86
Methionine + cystine
(o) o3 1.43 1.43 1.43 124 124 1.24 1.09 1.09 1.09

Digestible lysine (%)
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1Supplied per kilogram of diet: manganese, 110 mg; zinc, 100 mg; iron, 35 mg; copper, 9 mg; iodine, 1.3 mg; mg, Biotin 0.1 mg, co 0.9 mg
and selenium, 0.15.

2Supplied per kilogram of diet:vitamin A, 1000 IU; vitamin D3, 1500 1U; vitamin E, 15 mg; vitamin B12,. 0.008 mg; vitamin Bs, Yo mg;

vitamin Bz 0.5 mg, vitamin Bz; 4 mg; vitamin Bs 8 mg, vitamin Be 1 mg,vitamin B9 0.2 mg, vitamin B9 0.1 mg.
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Table 2-. Effect of different diets on microbial ileum in broiler chicks (21 and 42 days)
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Traits Experimental diets

AP . _ . Z . = .
;Ayil:;rjt;?i)?l?)%;f aols Omebolis KV WA I S 1 oY (K358 e glas Jloss] prdaus
ileum 9y control  Virginiamycin  Aspirin Artichoke 1% Artichoke2% SEM P-value
Sin N
21day
byl 7.14 758 7.18 7.08 7.25 0.16 0.25
Escherichia coli
wrgheligiSY 9.422 8.92° 9.53 9.48° 9.5 0.13 0.02
Lactobacillus
poiShyide 7.83b 7.20¢ 8.29° 8.10%® 8.07% 0.09 0.0001
Bifidobacteriu
S ¥y
42 day
@Ml 7.87° 8.27¢ 7.63¢ 759°¢ 7.33¢ 0.06 0.0001
Escherichia coli

LSy

wrshslsSY 9.24% 8.41° 9.24° 9.32 9.44° 0.16 0.003
Lactobacillus
oS byl 8.39° 7.32°¢ 8.35" 8.60% 8.79° 0.09  0.0001

Bifidobacteriu

(P<elo0) wib o (inlol (sloog)S oo I3 ixe coglis dgmg w5 Cindy yb )3 Ayl pué gy
INon-similar means within same rows with different superscripts differ significantly (P<0.05).
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Table 3-. Effect of various experimental diets on blood serum enzymes at 21 days of age

ialojl gloop>
Experimental diets

el 3 98 o9 Cmembelin g Ol (1Y) (S5,8,58 (7¥) (K558 ,558 o sl o
Parameters Control Virginiamaycin  Aspirin Artichoke 1% Artichoke 2% SEM P-value
Sy el Y1 17.502 17.752 14.25b 15.00% 13.75b 0.94 0.02
ALT(UIL)

e Pypcel Sl 99.252 103.252 95.252 97.252 84.75° 3.39 0.01
AST (U/L)

Sl IS 1001 1989 1971 1888 1869 42.69 0.16
ALP (U/L)

(P<1+0) a3l o wal Yo ine olis clls aliio e gl cindy ya 31 (clo 3 Sils’
1 Means within same row with different superscripts differ significantly (P<0.05).
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Table 3-. Effect of various experimental diets on blood serum enzymes at 42 days of age
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Experimental diets

[EYESWI o9l gk Omembelin g oyl (3) (K5,8,58 (7¥) 9 58 e slas Jlo>! s
Parameters Control Vlrgé?r:amy Aspirin  Artichoke 1%  Artichoke 2% SEM P-value
el Byiel (Y] 19.50 21 21.50 19.25 18.75 0.70 0.09
ALT (UIL)
3yl 5 gisal L]

; 88.25 87.00 83.25 86.00 84.75 3.15 0.82
AST (U/L)
i (IS 1350 1363 1354 1329 1257 49.43 0.56
ALP (U/L)

(P<e1-0) w3l o pal o ime cglés gyl aliio e g sl Cindy yo S5 sl Sike’
L Means within same row with different superscripts differ significantly (P<0.05).
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Table 5- Effect of experimental treatments on level of HI- antibody titers against sheep red blood cell (23 and 30 days) and
Newcastle vaccine (14 day) in broilers (log 2)

ool
Parameters
- adol Cud Ll Cowd JuwlS g

2olojl slalass i > »
SR Primary titer Secondary titer Newcastle
Experimental diets IgM 1gG Total IgM 1gG Total NDHI log2
Al 2.00 2.25 4.25 2.50 3.50 6.00% 3.00
Control
u‘“"l‘””’ 1.75 2.00 3.75 2.75 2.50 5.25b 2.75
virginiamycin
“”MI 2.50 2.00 4,50 3.25 3.00 6.252 3.50
Aspirin
2o ) (KRS8 2.00 2.50 450 3.00 3.75 6.75¢ 3.50
Artichoke 1%
2oV (258 2.25 2.00 5.25 3.75 3.50 7.258 3.25
Artichoke 2%
Lo cllas
S 0.33 0.36 0.37 0.39 0.31 0.33 0.47
SEM
bl 0.57 0.30 0.13 0.25 0.08 0.02 0.76
P- value

(P</o0 ) waibie wn bl gine glis (gl liia pé gy b ygiann 55 el Sila
! Means within same row with different superscripts differ significantly (P<0.05)
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Table 6-. Effect of various experimental diets on growth performance of broiler chickens at 42 days of age

ool slalows
Experimental diets

LSS ERStIRYYY O lolii g Ol (V) Sy (AY) (59,558 o glos el waw
Parameters Control virginiamycin Aspirin  Artichoke 1%  Artichoke 2% SEM P-value
(3905 2/p)5) Sl Bpas 103,38 be 100.89 © 101.68° 109,352 107.93 % 1.64 0.007
Feed intake (g/b/d)

(9080 p)5) 039 LRl 49.26° 48.35P 48.19 b 5457 2 54.14 2 0.556 0.0001
Weight gain (g/b/d)

he s o s 2.10° 2.09 @ 2.11¢° 2.00° 1.99 b 0.024 0.007
Feed conversion ratio

byl asls 230.25° 236.50 P 224.75° 264.252 262.252 5.913 0.0004

European index

(P<-1-0) 3l o mal H5 ize Cglis (gl alio e g b cndy yo S5 slopSike
1 Means within same row with different superscripts differ significantly (P<0.05).
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Introduction: Medicinal plants play an important role in maintaining the health and performance of the
poultry during stress. One of the most important medicinal plants is artichoke. Artichoke, the scientific name of
Cynara scolymus and the Latin name Artichoks, is an herb of the chicory family of the oldest medicinal plants.
The extract of this plant improves arthrosclerosis and liver damages. This experiment was conducted to
investigate the effect of Artichoke medicinal herb on growth performance, microbial population, liver enzymes
and immune response in broiler chickens under cold stress condition in a completely randomized design.

Materials and Methods: In this experiment, 400 one day old broiler chicks of Ross 308 were used in a
completely randomized design with five treatments, four replicates and 20 chicks in each replicate. Experimental
treatments were control (basal diet), antibiotic (basal diet plus 0.0015 percent antibiotic virginiamycin), aspirin
(basal diet plus 0.2 percent aspirin powder), 10 and 20 g/Kg artichoke powder. During the experiment (42 days),
the chicks had free access to water and feed. The broiler chickens were exposed to a temperature of 32°C at one-
day-old, with stepwise reductions to 25 °C, 20 °C and 15 °C on days 7, 14, and 21, respectively. At this point, a
temperature of 15 °C was maintained until the end of the experiment. At 21 and 42 days of each experimental
unit, two birds were selected and the gastrointestinal tract opened in an aseptic condition adjacent to the flame.
Using pre-sterilized aluminum foil pieces, 1 g of ileal contents was removed and added to tubes containing 9 ml
of phosphate buffer saline and transferred to the laboratory to determine the population of Lactobacillus,
Bifidobacterium and Escherichia coli (E. coli). The number of bacteria per gram of sample was calculated. At
the end of days 21 and 42, the breeding period after two hours of starvation from each experimental unit of 2
birds were randomly selected and 2 ml blood was taken via a wing vein. Serum samples were isolated after
blood coagulation and transferred to the micro tube and centrifuged for 10 minutes. The enzymes activity of
Alanine Aminotransferase (ALT), Aspartate Aminotransferase (AST) and Alkaline Phosphatase (ALP) were
measured. To assay the primary and secondary antibody responses against sheep red blood cell (SRBC), at 16
and 23d of age, 2 birds/replicate were immunized intramuscularly with 0.5 mL 10% SRBC. Blood samples were
obtained from the brachial vein at 7d following each injection (days 23 and 30). Antibody titers against
Newcastle virus were measured in serum samples by hemagglutination inhibition assay.

Results and Discussion: The results indicated that the population of E. coli was not subjected to
experimental diets at 21 days. Lactobacillus population was subjected to experimental rations at 21 days. The
effect of experimental diet on Bifidobacterium population was significant at 21 days of age. The experimental
diets containing antibiotics and aspirin reduced and increased Bifidobacterium population respectively. The
effect of experimental diets on the population of E. coli was significant at 42 days of age. Both levels of
artichoke reduced the population of E. coli by comparison with the control and antibiotic groups. The diet
containing aspirin and antibiotics also reduced and increased the E. coli population, as compared to the control
group. The effect of experimental diets on Lactobacillus population was significant at 42 days of age. Antibiotic
diet lowered the Lactobacillus population compared with other experimental groups. The effect of experimental
diet on bifidobacterium population was significant at 42 days of age. The diets of 2% of artichokes and
antibiotics increased and decreased bifidobacterium population respectively. One reported in a study that
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evaluated the phenolic compounds of leaf extract and their antimicrobial activity that the compounds in the
plant's extract such as chlorogenic acid, cinnarin, luteolin-7 rhinosinus and sinarocide showed high activity for
combat with organisms. Experimental treatments had significant effect on activity of liver enzymes. The
treatments 2% artichoke and aspirin were reduced activity ALT at 21 days. The treatment 2% artichoke reduced
the amount of AST enzyme compared to control and other experimental diets. The experimental diets had no
effect on ALP at 21 days of age. The effect of experimental diets on blood enzymes at 42 days of age was not
significant. The result of a study showed that artichoke extract reduced the concentration of AST and ALT in
broiler chickens. Kraft (1997) stated that watery extract of artichoke significantly reduced the concentration of
AST, ALT and ALP compared to control group. The effect of different diets on the antibody titer against SRBC
in 2 stages (23 and 30 days) and Newcastle disease (at 7 days of injection and 7 days after blood donation) was
not significant. According to the results of the present study, Rahimi et al. (2011) reported that the antibody
produced against RBC of sheep between rations (containing 0.1% garlic and control) in both temperature
conditions (normal temperature and cold temperature to create ascites) was not meaningful. The results of this
study showed that the diets containing each plant and their interaction did not have a significant effect on the
antibody titer against Newcastle disease. Feed intake and body weight were increased and feed conversion rate
was decreased in artichoke powder received groups in comparison with other treatment.

Conclusion: Antibiotics are used to prevent bacterial infections and improve the digestive system's health in
the poultry diet. In this research, which was carried out under cold conditions, virginiamycin antibiotics not only
had no positive effect on the ileum microbial population, but also compared with control treatment reduced
beneficial bacteria and increased harmful bacteria. It is concluded that the inclusion of 2 percent of artichoke in
broiler diet, under cold stress conditions had positive effect on microbial population, liver enzymes and immune
response in comparison with control treatment and antibiotic treatment, therefore it can be recommended.
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