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ABSTRACT

The cffect of Artemisia cina, Semduramicin and Coccivac-B vaccine as anticoccidial agents
on immune response of chickens vaccinated against Newcastle vaccine was studied.

The watery extract of Artemisia cina and Semduramicin potentiated immune response
resulted in high specific H1 antibodies NDV titer at15" and 21" day and 28" day of age .The
immuno-potentation effect was clear when HI antibodies titer for Newcastle vaccine in
vaccinated treated and vaccinated none treated groups are compared .An increases in the Jymphoid
organs ratio and index, together with total serum protein was observed either pre or post

challenged with sporulated Eimeria spp oocysts.

Other extracts of Arremisia cina, and Coccivac-B vaccine did not affect significantly on

chickens immune response.

This work reflected the role of different Anticoccidial treatments in protection and immuno-
potentation of these birds and improvement immune responsc against NDV vaccine.

INTRODUCTION

Chicken coccidiosis remains one of the
economically expensive and most 1mportant
common diseases in modern poultry production
(1, 2). The replication of Eimeria spp causes
damage to the integrity of the intestine
iterfering with nutrient absorption. This result
in growth depression, mortality, damages the

immune system and poultry become more

sensitive Lo different pathogens (3, 4).

Newcastle disease {(ND) is the most serious
diseasc attacking poultry populations and
causing heavy economical losses in the form of
high mortalities reaching 100% at any age (5).
Humeral immunity is critical to protect chickens
from ND. and an effective vaccine was
employed to protect breeder chickens in all
countries where NID was endemic (6).

The aim of this work 1s to investigate the
effect of some anticoccidial agents (Artemisia
cina, Semiduramicin and Coccivac-B) on the
immune response of NDV vaccinated chickens.

MATERIALS AND METHODS

Birds

Two hundred and seventy five Hubbard
chicks ol day- old were obtained {rom Ommat
Company. Egypt. All chicks were fed

commercial ration (El Kahera Company,
Zagazig, Egypt) ad libidum.

Vaccines

a- Hitchner B1 and IB live bivalent virus vaccine
IZO 1000 doses, IZ0 S.P.A. Brescia, Italy,
containing 107 EIDsy/ml of live NDV Bl
strain and 10° EIDsy / ml of live attenuated
[BV mass (H120). Birds 1n all groups were
vaccinated via eye drop at 4™ day of age.

b -Nobilis Gumboro D78 Intervet 1000 doses
Boxmeer Holland , containing 10° EIDsy /mi
of D 78 strain. All birds were vaccinated at
age of 10 and 17 day via drinking water.

c- La Sota live ND virus vaccine Intervet 1000
doses Boxmeer Holland containing 10°
EIDsy/mi of live attenuated NDV La Sota
strain. Birds were vaccinated at age of 17
days, and followed by a booster dose at age
of 27 day via drinking water.

d- Coccivac-B live oocysts vaccine for broiler
vaccination comprised four species of wild
type of Eimeria (E.acervulina, E.mivata,
Emaxima, E. tenellaj, 1000 doses ,Schering
Plough Animal Health Intervet Canada Corp
Millsbore, Delaware, USA. It was used as
eve drop at 3" day of age



Maha and Hanan

The vaccines were administered according
to instruction of the manufacturers.

Anticoccidial agents
Artemisia cina

Artemisia cina was used as powder, watery
and alcoholic extracts prepared as previously
described (7).

Semduramicin sodium
(Aviax)® (Pfizer U.S.A) was added in a
level of 25 ppm/kg of ration.

FEimeria species

Sporulated oocysts of mixed field Elmeria
spp. were obtained from Dept. of Parasit., Fac.
of Vet, Med. Zag. Univ. Challenge was carried
out at 21 day of age by administration of 7.500
Sporulated oocysts /bird, using crop tube.

Experimental design:

Two hundred and seventy five chicks were
used in this experiment. Five random chicks
were slaughtered to detect maternal antibodies
in the flock. The remaining chicks (270
chicks) were divided inte six equal groups
{each group 45 birds). Experimental groups
except the 1% group (control group) received
daily treatment from the 1* day up to 42 day of
age. The 2 group received powder form of
Artemisia cina in a dose of 10 gm /kg of
commercial ration (1%).The 3" group and the
4™ group received watery and alcoholic extract
of Artemisia cina in a dose of 4 ml /kg ration,
in a dose equivalent to 1% of Artemisia cina.
The 5" group medicated with Aviax at a dose
of 25 ppm in ration. The 6™ group was
vaccinated with Coccivac-B at the 3™ day of
age via eye drop.

Five birds from each group were
slaughtered weekly for 3 weeks to obtain
blood and lymphoid organs (At the 21° day of
age, each group (contains 30 birds) was
subdivided into ‘two sub-groups. One of the
subgroup was challenged with sporulated
Eimeria spp oocysts and the seconc was left as
a negative control.

Serum samples

Five random samples were tzken from
sacrificed chicks at 1°' day of age for the
detection of ND maternal antibodies, Five
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samples were then collected from the
experimental chickens at 7%, 15" and 21™ (pre-
chailenge), 28‘h, 35" and 49" day (post-
challenge) of age. Sera were stored at -20 "C for
estimation of HI antibodies against ND.

The total serum protein and albumin was
estimated (8, 9) .Globulin concentration was
calculated from the arithmetic difference

between the total protein and albumin
concentration.
Haemagglutination (HA) and

Haemagglutination inhibition (HI) tests
HA and HI tesis were carried out (10).
Lymphoid organs Weight

Three birds were randomly slaughtered
from each group and lymphoid organs (spleen,
thymus and bursa of fabricous) were dissected,
weighted and the relative weight of {ymphoid
organs was calculated according to the
following formula:

Lymphoid organs weight ratio=
lymphoid organs weight (gim) x 1000 (11)
Body weight (gm)

Lymphoid organs index =
lvmphoid organs ratio of challenged chickens (12)
Lymphoid organs ratic of uninfected control

Statistical analysis

The data were analyzed by using one way
ANOVA (F-test), Comparison between means
by using LSD (least significant difference)
(13).

RESULTS AND DISCUSSION

Anticoccidial drugs are used in chicken
industry either for prophylaxis or treatment of
chicken coccidiosis. Nowadays, there is no way
to centrol coccidiosis is carried out either
through vaccination and medication. Therefore,
an insistence question by veterinarians and the
owners of poultry farms aroused, which 15, what
1s the effect of administration of anticoccidial
agents on the immune response of chickens
vaccinared against NDV? This study tried to
answer this question.

The immune response to ND vaccination of
birds given anticoccidial agents is summarized
m Table 1.
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Table 1. Mean of GM HI- antibodies titer in N.D vaccinated, treated and non challenged subgroups

.;’:y;i\)m Mean of GM HI antibody titer (log2)/ week of age
agel 1 2 Jed 4th 5t 7
Ca 2 8+0.99 4.8+0.49 630091 | 6.80=0.99 6.00+0.66 [.67+.33
Gla N 3.8+0.90 4+0,58 6.3320.66* 6.7+0.99 6.33+0.88 2.5x0.91
Gla g 4.4+0.85 5.7+0.39% | 6.67+0.33% 7+0.96 6.67+0.71 4+0.00*
Géa < 4.3+0.66% 4.6+0.25 6.3320.66% 5.7=0.32 5.33+0.88 3+0.81
Gaa - 43+005% | 5.520.80* 7+0.99%* 7.320.33 7+0.00 4+0.99%
G6 a 3.8+0.13* | 533x0.88* | 6.30+0.90* 7+0.99"° | 6£.30+0.99"° | 3.66%(.45"
S.D S.D S.D N.§ N.S S.D
Gla conrol vaccinated. none treated.

Gla ated, treated with powder of Arrenisic cina

[eIRHI sated. treated with watery extract of Arrenusia cinia

Gdu wacoinated, treated with aleoholic extract of Artemusia cina

G vaccoated, treated with Aviax

Geaocanated. Vaceinated wath Cocerae B

Al e mean+- 5 E. Statistical analvsis using Forest

S.0 sizmiicant difference. N.S.onon significant defference
* Vitlue denates the pre experimental matsrnal mmunisy of 5 chicks

Vuccinated chickens showed lower titers
one week post 1% vaccmation compared with
HI- titer at day one (maternal antibodies) .The
decrease n the titer after first vaccination was
not only because it neutralize the live virus
vaccine (I4-16), but also because it exerted a
feedback inhibition on the active antibody
synthesis (I7).

Then an increase n antibodies nter was
observed from 2™ week up to 4" week of age. It
wils recorded  that the antibody production
incrcased after vaccination by 10-15 days (18,
19). The 3™ ND vaccinal dose (booster dose of
ND wuccine) has led to increase of GMT at 3",
4" and 5" week of age in all groups. These
results are supported by previous study findings
(6) which showed that the fourth ND vaccinal
dose  increased  the GMT  of antubodies.
Therealter, the antibodies began to decrease as
the birds reached the seven weeks of age and
showed titers with variable reading. Titer
varialions observed were 1.67+0.33, 2.5+0.91,
4+0.00. 32081, 44099 and 3.66x145 for
centrol, birds treated with powder of Artemisia
cinia.  watery  extract  of - Arremisia cinia,
alcoholic extract of Arteniisia cinia, Aviax and
Coccivac-B, respectively.

The maximum GM titer was recorded for
groups 3a, 5a and 6a which were treated with
walery extract of Artemisia cina, Aviax and

Coccivac B respectively. The increase in titer
may be due to the stimulant effect of thesc
treatments which reflected on the immune
system. These results were supported by the
argument that the different forms of Artemisic
cina had a significant protective effects on the
integrity of the epithelial lining of the gastro-
intestinal tract which may lead to increase
absorption of amino acids and other nutrients
in addition te increase feed intake which
improved immune system (20 ,21). Similarly
the administration of anticoccidial agents
before vaccination of chickens against NDV
had positive effect on the immune system
resulted in  potentiation of the 1mmune
response leading to increase of HI antibodics
titer (22). The GMT HI values of vaccinated
birds are considered indicators for immune
status (23, 24).

Immunodepression was observed when a
dose of 50 ppm of Semduaramicin orl20 mg
of Salinomycin was used in ration represented
by low HI antibody titers (25, 26). Similar side
effect on immune response was obtained when
Codrinal (27) and sulphaquinxalin were uscd
(28).

The effect of coccidial challenge on Hl
immiine response of ND vaccinated chickens
previously treated with anticoccidial agents s
summarized (n Table 2.
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Table 2. Mean of GM HI antibodies titer in N.D) vaccinated ,treated and coccidial challenged

subgroups

Challenged Mean of GM HI antibody titer (log2)/ Day of age

sub grou age 0 week PC 1" week PC 2" pC
Gla 6.3+0.91 6.8+0.99 6x1.63
G Ib 6.3+0.61 3 6+0.88 5+0.00
G 2b 6.33+0.66 4+0.58 5.8+-0.30
G 3b 6.67+0.33 5.10+0.94 5.33+0.88
G4b 65.33+0.66 4,25+1.03 5.33+0.88
G 5b T+£0.99 5.44033 5+£1.63
G 6b 630,90 4.1+0.88%* 5=1.53

N.§ S.D N.S

G lacontrel none treated and non challenged but vaccinated wimn ND,

G 1b control challenged, none treated, ND vaceinated.

G 2b challenged), treated with powder of Artemisia vinia

(G 3b challenged treated with watery extract of Anemisia cinia.

G 4b challenged, treated with alcoholic extract of Artemisia cinis.
G 5b challenged, treatad with Aviax

G 6b challenged, vecinated with Coccivac B

All results are mean+- S.E., Statistical analysis using F.test
S.D.: highly significant.
Pc:post challenge

Challenged subgroups with FEimeria spp.
at the age of 21 day (Glb-G6b} showed a
significant decrease in antibodies titer against
ND vaccine at day 28 of age (! week post
Eimeria challenge) when compared with
control non challenged non treated group
(Gla). But at two weeks post Eimeria
challenge increased HI titer was observed in
all subgroups. From these results it could be
concluded that the anticoccidial agents had
immune potentiation effect on the immune
system reflected on the immune response of
NDV vaccine. The lower GMT wvalues of
challenged non treated chickens (Giby were
due to the effect of Eimeria on the integrity of
the intestinal mucosa and interfering with
nutrient absorption leading to impaired health
condition. This explanation was supported by
the argument that the immurosuppressant
cffect of coccidia on the immune system is due

N.S non sigmficant difference

to much of the mucosal epithelium is sloughed
off and nutrient absorption is compromised
which interfering with protein synthesis (1,3) .

Their was a significant difference in GMT
within treated subgroups at 1% week post
coccidial challenge in Gj, and Gs, which
treated with watery extract of Artemisia cinia
and Semduramicin which showed that these
antioccidial  agents had nearly similar
immanostimulant effect on birds.  These
results  were  supported the finding that
chickens (reated with watery exiract of
Artemisia cina, had achieved good body
performances 73, 21).

‘the mean weight of lymphoid organs,
body weight, lymphoid organs ratio and index
in ND vaccinated treated subgroups are shown
in Table 3.
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Table 3. Mean Spleen, Bursa, Thymus, body weight and lymphoid organs ratio and lymphoid index
in N.D vaccinated, treated non challenged sub-groups

Grnupi Ty mphoid 3 week 4% week 3" week 7™ week
. organs MW ratio Index MW ratio |Index MW { ratio |Index MW ratio/lndex
Bursa 1134012 {1.99! 1. 560,00 | 2.23 - 11.142044= 1 1.27 - 0.56+0.13 10.50| -
Gl T_h,\fmus 1.00+0.42 1"‘6\ -1 2.444022% | 347 | 2.29+0.42 2.57 - 2.56+0.04 |2.28
Spleen 0.63£003 111 - (L8901 1.26 00.9520.25 1.06 0.83+£0.08* 10.74
MBW 566x22.60 | P 70442313 ‘ B892.7+73.49 1123.3+£36%>
Bursa 1.60+0.25 iZ,Q] 146 © 1762046 E 208 1093 1.5520.40% | 1.66 | 1.30 0.62+0.15 [0.48]0.90
Gaa Thymus 2.23+0.54 4.06) 121 P 2080 06* 246 10711 270076 | 2.89 | 112 3.3x0.2] 2531118
- Spleen 0.6620.03 [1.20] ;08 : 0.750.005] 089 | 0.71 ¢ 128016 | 1.39 1 1.31 ] 1.63+0.23* |1.25]1.60
MBW | 549343733 \ | 846+16,60 , | 935+38.11 1300250
. Bursa 1.47¢035 [2.75] 138, 157016 | 2.35 T105 1 LO1=0.70~ | 197 {1547 0.58+0.18 [0.36]0.70
Gla } Thymus 2.63£075 1492|146 ‘:2‘08:0‘120* 3 ‘ 096 3742053 [3.8611.501 3.39£0.56 [2.10]0.90
Spleen 0.754003 140/ 1.26 ; 081016 | | 1096 1.3240.18 11.58 491 1.48£0.22*% 10.92(1.20
YMBW 535 3+58.42 | : G08+78.9 970+30.7 16167177
I Bursa 1.47+0.38 f?..ﬁ‘) 1.3% 1862032 1 277 (124 | 1.60x044* | 171 | 1.34] 0.61x0.02 [0.48(0.90
Gda? Thymus 2332033 [428) 1270247017 1 368 | 1.06 | 321004 | 343|133 | 3.68+060 |2.90|1.30
o Spleen 0.7020.10 [1.29) 116 " 0842008 | 125 - 099 | 1.2820.04 | 1.37 | 1.21{ 1.30£025% {1.02|1.40
MOBW 545+58.43 , 6711053 ! : 035=3% 1] | 1271.6+247>
RIS 13024 2000 106 168014 ‘ 2 0981 1.48x0.6% ' 1.73 ] 135 ] 0.58+0.04 10.39|0.80
Gs: Thymus 2074017 |3.83 115 29720.40% | 3§ iz 3.i7=0.12 [ 370 {144 3.35£042 |2.23{0.90
-4 Seleen 0.7740.03 143 1.29 | 075002 | 098 |0.78 | 117028 [ 1.37 1125 1.75+0.19*% [1.le] 160
MBLOW 537+30.07 T65+51 855753 150379 6%*
Bursa P1320.17 (20120 1071 1414018 | 2.14 10969 0.84=0.16% | 0951074 | 0.57x0.12 [0.46{0.90
Thyvimus 1.83+0.08 1343 1.02 0 2.38+0.23% | 2 D104 | 3432029 {390,152 32007 (2591110
Gba @ Spleen 0.67+0.03 |1.25) 1127 0872006 | 133 1106 097009 | 1.10|1.04 1£0.01* 1081110
MOBOW 534+26.82 | ! 055+41.6 l < 879+42.8 1235452 9=~
N.S “ : S S S

Gla centien ND vaccinated, non treated.
G 2a ND vaccinated, treated with powder of Arteinisia e

G 3a ND vaccinated. trealed with watery extract of Artenisia cinie
G da NI vaccinated treated with aleoholic extract of Airemisia cinta
G Sa N1 vaocinated, treated with Aviax

G 6a NI vaccinated, Vaccinated with ceocivac B

All resuirs are mean+- S.E., Srarisncal analysis using Fest
S.D:siemibiivant difference

i obtained showed that NI vaccinated
chickens treated with different anticoccidial
agents had a significant increase in the weight of
bursa at 3 9 4™ 51 weeks of age and had a
significant decrease at 7" week of age. While the
weight of thymus and spleen increased gradually
from the 3% 41l the 7" week of age. The results
alse showed no significant difference between
ND vaccinated subgroups treated with different
anticoccidial agents at the 3 week of age. While
at the 4" week of age. there was a significant
difference between the different subgroups only
between thymus weights when compared with
control. At 5" week of age, there was a
significant  difference  between  the different
subgroups only between bursa weights when
comparcd  with  control.  High  significant
difference were shown between the body weight
and the spleen weight in different subgroups

N.S. non significant difference

(Gla-G6a) which showed improvement in thenr
values at 7 week of age with special references
to health condition of birds.

On contrary, other results showed that ND
vaccinated chickens treated with semduramicin
and sainomycin, evoked significant decrease in
the weight of bursa, spleen and thymus at 3 ©
week of age (25 ,26) . While at 4" week of uge
there were no significant changes in the weight
of lymphoid organs when compared with non
treated vaccinated birds

ND vaccinated treated subgroups of
chickens were challenged with coccidia the
results showed an increased values of lymphoid
organs index by values ranged from (0.77-1.63)
at 0, 1" and 2™ week post challenge Table 4
This indicated an initiation of the immune
system because if the index 1s lower than 0.7 it 1%
considered immunosuppresion (12,29).
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Table 4. Mean lymphoid ergans, body weight and lymphoid organs ratio and lymphoid organs index
in N.D vaccinated ,treated and challenged subgroups

¥Groups| Lymphoid 0 week P.C 1* week P.C 2™ week P.C
Lymphoid 'Lympheid B.E Lymphoid BB
organs | Mean weight | organs |index Mean weight | organs index Mean weight | organs in(.le;(
ratio ‘ ! ratio ratio
Bursa 1.1320.12 1.6% } - 1. 36=0.09 223 - 1.14+0.44 1.27 -
- Thymus | 1.90x0.42 336 | - 24420.22% P 347 - | 2.29£0.42 2.57 -
|Gia | Spleen | 0.6320.03 | 1.11 ; 0.89:0.11 126 | - | 0.95+0.25 106 | -
MB.W | 56642260 | 70452313 892.7+73.49
Bursa 1.1320.12 i 1.99 |1 OUI 1.63+0.14 2.52 1.13} 1.83+0.57 2.06 1.62
Thymus | 1.90£0.42 ; 3.3¢6 1.001 1.720.03% 2,68 077! 3.33x0.68 374 1.46
Gl1b Spleen 0.6320.03 i 1.11 i.oe! (0.8020.11 L2300 10.97 1.40+0.40 1.57 1.48
M.B.W | 566+22.60 | 64643 85 890+68.73
i |
Bursa 1.60+0.25 2.91 ],46!r 1.57206.08 2.27 1.02] 1.20+0.26 1.0% 0.85
Thymus { 2.23+0.54 4.06 1.21 FOZ£0).12% 274 1079 3.2+20.45 2.87 1.12
G2h Spleen 0.66+0.03 1.20 1.0 0.90£0.10 108 10870 0.95+0.24 0.85 0.80
M.B W | 5493237.33 696.7=20.35 1114+£15.03
Bursa 1.47+6.35 2.75 1.38 1.93+0.39 i 2.7 1.25] 1.1740.13 1.22 0.6
Thymus | 2.63x3.75 4.92 1.46 2.16x0.37* 311 0.90] 3.12+.08 3.25 1.26
3b Spleen | 0.75z0.03 140 |1.26 1.4320.18 206 11.63%1 1.11£0.29 .13 1.08
M.B.W [535.3+£5842 694 336,13 961.3+56.25
Bursa 1.47+0.38 2.69 135 1.53£0.08 2.05 0.92) 1.82+0.i5 1.36 1.23
Thymus | 2.33+0.33 4.28 1.27 2.20+0.26% 2.93 0.85] 2.83x0.66 2.43 0.95
G4b Spleen | 0.70=0.10 1.29 11.16 1.07+0.17 1.43 1.131 1.00£0.10 (.86 0.81
M.B'W | 545:58.43 746:+0.29 1164.3£55
. I ‘ [
Bursa 1.13£0.24 2.8 1.06 1.60x.0.26 227 |1.62] 1.23+0.29 1.47 1.16
Thymus | 2.07+0 17 385 LISI 193047 1 274|079 247033 L 295 (1.5
(G5b Spleen 0.77=0.03 1.43 1.29 | 0.77=003 P09 0871 1.29+0.32 .54 1.45
M.B.W | 537230.07 L 70433736 | 276 838+.42,56
Bursa 1.13+0.17 ¢« 2.12 1.07; 1.3220.14 ] .51 0.86] 0.83+.0.29 1.20 0.94
Thymus | 1.83x0.08 343 1102 ! 2.10+0.35% L300 0.87] 3.21+.0.26 3.85 1.50
iG6b Spleen 0.67+0.03 1.25 1,121 077+0.06 ‘ 1.10 0611 0.97+0.10 l.16 1.09
MB . W ! 53442682 i 697434 .47 ‘ * 1834.7+.40.25 PRk
N.S ! S J 1S ]
G la control none treated and pon chatlenged buy vaceingied with ND.
‘G 1b control challenged, none treated, ND vaccinaied
G 2b challenged), treated with powder of Artermisiz cinia
G 3b challenged treated with watery extract of Artemisiz cinla.
G 4b challenged, treated with alccholic extract of Arteinisia cinia. .
G 5b challenged, treated with Aviax
G 6b challenged, vecinated with Coccivac B
Means within the same column carrying different litters are significant at {(p<=C.05)
All results are mean+- 8.E., Statisucal analysis using £.test.
S.D.: highly significant. N5 non signsficant difference
The B/BW ratio raised unual the fourth Data obtained in Table 5 show a

week and declined from there to the end of the  significant gradual increase in total serum
study (30). Plum powder and safflower gave protein concentration in all subgroups at the 4%,
similar results to Artemisia cina exmracts when 3% and 7% week of age. This increase was due
poultry were infected with any parasite by to the increase in globulin fraction .This
stimulating spleen immune cell production and  improvemen: of total proteins and globulin
body weight gain (317). valuss probably reflect the improved digestion
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of protemns and absorption of amino acids as
well as improved liver function (3, 260, 21).

Stmilarlv the biostimulant effect of Ultra-
Natural  plus  and Nigella  Sativa  and
maduramicin induced an increase in gamma
globulin and total serum protein were reported
(32. 33,
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However, the use of Codrinal, Lasalocid.
Semduaramicin, and  Salinomycin as
anticoccidial drug post NDV vaccine elicited
significant decrease in globulin values but not
the serum levels of total proteins, albumin or
albumin/ globulin ratic (25- 27,34) .

Table 5. Serum albumin. globulin and total protein (mg/dI} and albumin/ globulin ratio in ND
vaccinated, treated and non chalienged subgroups

Groups Parameter 39 week 4" week 5% week 7" week
la Albumin 1.42+0.13 1.4620.13 1.54+£0.14 1.63+0.04
Globulin 1.66+0.15 1,74+ 0.20 1.56+0.02 2.44+0.22

T. protein 3.08+0.27 3.20=0.19 3.10+0.19 4.07£0.37

A/G ratio .86+0.14 0.84= 0,16 0.95920.08 0.67+0.05

(i2a Albumin 1.28+0.08 1.40+0.13 1.53+0.19 1.70+ 0.08
Globulin 1.40+ 0.07 1.92+0.03 1.56+0.18 2.27+0.21

T. protein 2.68+0.01 3.32+0.25 292+0.24 397+ 0.01

L A/SG ratio 0.91+0.01 | 073008 . 098x0.11 0.75x 0.05
Gra Albumin 1424017 | 1.70=0.09 ! 181+ 0.03 1.92+ (.26
Giobulin [.32+0.15 } 1.72=0.11 1922012 1.98+0.22

T. protein 294+ 0.3] 3424012 373=04.24 3.90x0.30

A/G ratio .93+ 0.03 0.99+0.03 0.94+ 0,09 087+0.11

Gda Albumin 1.28+0.24 1.28+0.14 1.69+0.07 1.68 +0.10
Globulin 1.94+ 0.08 1.5820.00 1.88+0.15 1.96+ 0,16

T. protein 322+ 0.25 2.86+0.23 3.57+0.35 3.64x0.01

AJG ratio 0.66=+ 0.23 081011 0.90+0.07 0.86+0.12

GFa Albumin 1.06+ 13 ‘ 1.34=0.16 1.36+ 0,14 1.66£0.09
Globulin 1.62+0.21 1 166012 1.68+0.07 168+ 0.08

T. protein 2.68+ (.33 300+ 0.15 3.04+0.63 334+ (.20

A/G rato 0.65+ 0.08 0.81+0.12 .80+ 0.14 0.99+0,06

(i6a Albumin 0.96+ (.21 110+ 0.08 1.58+0.13 1.52x0.08
Globulin 138+ (11 1.30+0.07 1.58+0.25 1.88+ 0.04

T. protein 2 34+ 0.26 2.40+0.14 3,16+ 0.20 340+ 001

A/G ratio 0.70+0.17 (1.85+ (.04 1.00x 0.0 0.81+0.05

N.S S S S

Gla contral ND vaccinated non challenged,
G 2a treated with powder of Artemisia cinia
d with watery extract of Arlemisia ¢inla

d with alcoholic extract of Artemisia cinia.

d with Aviax

nated with Coccivac B

1= are mean+- S.E.. Statistical analysis using Fltest.
weant difference.

In the current study two weeks post
coccidial challenge resulted in a significant
increase  m  the total serum  protein
concentration and Globulin fraction 1n all
subgroups (G1b-Géb) Table (6). '

Similar results were obtained by using
naris~in-nicarbazin - combination  in birds

N.S.non stgnilficant difference

experimentally infected with E. fenella (35).
The consequently reduction in the protein
concentration post E. tenella and E. acervulinu
challenge and treated with semduramicin and
salinomyein was accused to the decrease in
protein retention and changes in the post-
absorptive protein metabolism of the host (36).
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Table 6. Serum albumin, globulin and total protein (mg/dl) and albumin/ globulin ratio in ND
vaccinated, treated and challenged subgroups

Groups Parameter 0 week PC 1* week PC 2% week PC
Gla Albumin 1.42x0.13 1.46=0.13 1.54= 014
Globulin 1.66=0.15 1,74+ 0,20% 1.56+ 0.02%

T. protein 3.08=0.27 320019 3.10=0.19

A/G ratio 0.86x0.14 (.84~ 0.16 0.99=0.08

Glb Alburmin 1.42+ (.13 [.24= (.09 138011
Globulin 1.66+0.15 1.54+ G.15* 1.60= 0.14%

T. protein 308=027 2.78+0.16 3.08+0.25

A/G ratio 0.80+0.14 0.81+0.11 0.896=0.09

G2b Albumin 1.420.17 1.10+0.13 1.50=0.15
Globulin 1.32+0.15 1.18+ 0.05% 1.86+0,12%

T. protein | 2.94+ 0.31 2.28+0.18 3.36=0.13

A/G ratio ! .93+ 0.03 0.93x0.01 0.81+0.08

G3b Albumin 1.42+0.17 130% 0.07 1.36=0.17
Globulin 1.52+0.15 .82+ 0.15%* 220+ 0.13%

T. protein 2,94+ 0.31 3.12+0.16 3.56z-0.13

A/G ralio 0.93£0.03 071=0.11 0.62-0.09

G4b Albumin 1.28+0.24 1.2820.14 1.68= (.07
Globulin 1.941 (0.08 1.582 0.06* 2.00x0.15%

T. protein 3.22£0.25 2.86+£0.14 3.65+0.11

A/G ratio 0.66= 0.23 0.81+0.11 0.84-0.07

G5b Albumin 1.06=0.13 10+ 016 1.40+ 0,14
Globulin 1.62x0.21] 1.54+ 0.12%* 1.60= 0.07*

T. protein 2.68+0.33 2.64+0.17 3.00=0.24

A/G ratio 0.65+ 0.08 0.71x0.12 0.88+0.14

Gbéb Albumin 0.96x .21 1.00+ 0.08 1,40+ (.13
Globulin 1.38+ 011 1.10= 0.07* 1.6E+0.25%

T. prolein 234+ 0.26 210+ 0.16 3.08+ 021

A/G ratio 0.70=0.17 391=0.04 (0.83= (.04

N.S S S

G la control none treated and non challenged but vaccinated with ND.

G 1b contrel challenged, none treated, ND vaccinated.

G 2b challenged), treated with powder of Artemisia cinia

G 3b challenged treated with walery extract of Anemisia cinla

G 4b challenged, treated with alcoholic extract of Antgmisia cinia
G 5b challenged, treated with Aviax

G 6b challenged, vecinated with Coccivac B

Means within the same column carrying differsnt litters are significant at {p<=0.03)

All results are mean+- S.E., Statistical analysis using Faest,
S.D.: highly significant.

From these results we can concluded that
the watery extract of Artemisia cina and
Semiduramicin have a significant effect on
stimulation of the immune response of ND
vaccinated chickens. So they could be used as
safe anticoccidial agents.
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