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Abstract

In the present study, we investigated the effect of neem dry
leaves powder in controlling coccidia and/or £ col infection. One
day old chicks were treated with neem dry leaves powder as 100
mg/kg raticn, Control negative or positive coccidia (Eimeria tenella
1 X 10* sporulated ocvsts on 4th day) and/or £ Coli (1 X 107 and 2
X 107 CFU £ coli strain (078} on 7" and 14" days, respectively)
received non-treated ration by neem. Similar groups were infected
and treated simultanesously.

The parasitological examination showed a reduction in the
coccidial lesion scores, total cocyst counts of 2 ceci in all groups
treated with neem. The bacteriological examination revealed that
the severity of post-mortem lesions and the mortality rates were
markedly reduced in all £ coff infected, neem treated groups. Also,
there was a marked reduction in £ coff from different internal
organs on both 14" and 21%, days old.

Infection of coccidia andfor £ cofi revealed significantly
decreased levels of serum total proteins, albumin, A/G ratio and
significantly increased in transferring levels of hemaoglobin and iron
were significantly decreased, while, total iron binding capacity
{UIBC) and unsaturated iron binding capacity (UIBC) were
significantly increased.

The supplementation of neem leaves powder minimized the
toxic effect of infected microarganism and also helped the immune
system to respond against the infection.

INTRODUCTION
Colibacillosis and coccidiosis are responsible for huge economic losses that
may threaten poultry industry in many parts of the world {Gross, 1991). Although the
intestinal tracts of chickens are well established as reservoirs for pathogenic avian £
cofi in association with the intestinal micro-flora of healthy birds, but only cause
disease in case of secondary environmental and host predisposing factors {Fantinatti
et al,, 1994 and Dho-Moulin and Falrbrother, 1999).
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Fimeria tenella inhabits the ceca and adjacent intestinal tissues causing
substantial damage to the caecal mucosal epithelium leading to severe lesions,
bleeding, high morbidity, high nmortaiity, loss of weight gain, emaciation, and

increases the susceptibility to other disease agents (Conway and Mckenzie 1991),

Azadirachia indica {neem) is cne of the most widely tropical trees with almost
all its parts being put for a variety of uses. Neem leaves contain a vast array of
chemically diverse and biclogically active ingredients (Devakumar and Sukit, 1993)
who found in low dose to have immuncmodulator actions that induce cellular immune
reaction, and an inhibitory action on wide spectrum of microorganisms (Talwar ef a/,
1997). So, it was suggested that neem dry leaves powder could be beneficial in

immunosuppressant diseases cf poultry (Sadekar et &/, 1998).

In the present study, a trial to evaluate the artimicrobial and
immunomodulator effect of neem dry leaves powder in controlling coccidia and £ coff

infections in broiler chicks had been done.

MATERIALS AND METHODS

Chicks: One hundred and sixty, one-day old Cobb broiler chicks were obtained from a
local hatchery at the day of hatch. The chicks were subjected to hadcieriological and
parasitological examinations and proved to be free from pathogenic £ cofi and

coccidia,

Coccidia: The local Ffimeria tenella strain used in this work was obtained from

Department of Poultry Diseases.

E. coli : A field strain of £ coff was isclated from a case of severe colisepticeamia in
chicken submitted to Poultry Diseases Department, and was identified biochemically
and serologically to be 0 78 .

Plant materials: Leaves from mature Azadirachta indica (Neem) trees were obtained
and were washed in sterile distilled water and were shade dried. After complete
drying the leaves were ground o obtain dry powder which was added to the neem
treated ration at a ratio of 100 mg/kg of the ration.
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Experimental design
Upon arrival, the chicks were divided into eight equal groups (20 chicks per
group) and caged in battery brooders under hygienic conditions.

The chicks in aroups number 1, 3, 5, 7 were provided with unmedicated
halanced starter ration, while ¢hicks in groups number 2, 6, 7, 8 were provided with
ration containing 100 mg neem per kg ration up to the end of the experiment
(Tablel).

On the 4" day, the chicks in groups number 3, 4, 7, 8 were inoculated orally
with 1 X 10* sporuiated cocysts of Fimeria tenella per chicks, On the 7™ day, the
chicks in groups number 5, 6, 7, 8 were infected orally with 1 X 10’ cfu of £ colf
strain (078) seven days later, the same groups were reinfected orally with 2 X 107 cfu
of the same E£. cofi strain. The chicks in all groups were observed daily for clinical
signs, and mortality throughout the experimental period. On the 14" and 21* days of
the experiment, the chicks were sacrificed, and heparinized and non- heparinized
blood sampies (for serum separation) were collected and were used for hematological
and biochemical analysis (Table 2).

Table 1. Experimenta! design for evaluation of the addition of neem dry leaves

powder in coccidian and/or £ cof infected broiler chicks.

Treatment {dose/exvperimental days)
- z . - - 5| w5
o v
5 | ' e x| €&
e ‘5 Neem Coccidia infection | E.colt infection & %D g’ 1%“
o 2 IOI') ke (1x10% sporulawed b - - i3
{10umaky) oocyted/chick) | 1% infection 2™ nfection
L_( 1x30'CFU/chick {{2x107CFU /chick) L
1 | Negative contro! _ - ( _ _ ,’
2 Neem f 214 _ ! _ _ ]
_ 1
3 Cocceidia ‘ B 4" day ! . . ’ - =
! | N B
4 | Coccidia-+neem ‘ i 214 4™ day \ _ _ | Z &
| R
[ o
5 E coli ! i ™ day 14" day N =
- —_ - I
6 E‘coli+neem1 | 214 - i 7% day 14 day < | =
Coccidia W o l oth .
7 +E coli o 4% day ] T day 14" day
i
Coccidia h | ih h
8 + E coli +neem 1.21d 4" day 7" day 14" day
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Postmortem examination of the carcasses were done, samples from internal
organs (heart blood, lung, liver, spleen, kidney, intesting) were collected aseptically

and subjected to bacteriolegical and parasitological examinations.

Parasitological examination

The total oocysts output of Eimerig tenells was estimated on 14" day’
according to Long er af {1976). Cecal lesion scores were determined according to
Johnson and Reid (1970}, protection percent against lesions and immunity index were
calculated by using the formulas described by Singh and Gill (1976).

Bacteriological examination

Re-isolation and identification of the pathogenic £ co/i (078) strain from
different internal organs were done using MacConkey agar and Congo Red agar
according to Berkhoff and Vinal (1986).

Hematological examination

Determination of hemoglobin % (Hb%) was estimated according to Schalm
(1986). Determinations of leucocytic and differential leucocytic counts were done
according to Coles {1986).

Biochemical analysis

The procedures of biochemical parameters allowed in this work were
demanstrated in the following (Table 2).
Table 2. Procedures adopted for serum biochemicai analysis.

Parameter l Author

Alanine aminotransferase {ALT) . ] Reitman and Frankel (1957)

Aspartate aminotransferase (AST) Reitman and Frankel (1957}

Urea Patton and Crouch {1977)
rLrea’tinine Husdan and Rapaport {1968)

Total protein (T.P) Sonnenwirth and Jarett (1980)

Albumin Doumas et a/ {1371)

Iron Tabacco ef /. (1981)

Total  iron binc-ifng capac.ity (TIBC)and Kunish and Smith (1970)

unsaturated iron binding capacity (UIBC)

Transferrin Tietz (1996)
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Statistical analysis
The data obtained from the results of the present study were subjected to

statistical analysis according to Petrie and Watson {1999).

RESULTS AND DISCUSSION

In the evaluation of the effect of the addition of 100 mg of neem dry leaves
powder per kg ration for controlling coccidia and/or £. coli infections in broiler chicks,

the following results were obtained:

Concerning coccidia infected groups, the data recorded in Tables 3 and 6
indicated that the addition of neem dry leaves powder to the ration, was efficient in
controlling coccidiosis in broiler chicks, which was shown in the reduction of each of
the mortality rates (from 25% and 35% to 10% and 15%), cecal score % (from 3.1
and 4 to 2.3 and 2.6) and in total oocysts output /2 ceci (from 3.34 X 10" and 3.4 X
10°, t0 2.1 X 10* and 1.71 X 10", in the infected non-treated groups (3, 7) than the
infected treated groups (4, 8), respectively.

Concerning £. cofi infected groups, the infection with £, coff strain 078 was
accompanied by pericarditis, periheptitis, airsaculitis, cellulites and severe septicaemia
accompanied by death (groups 5,6,7,8). The lesions of septicaemia were observed in
all infected chicks.

These results agreed with Harry and Hemsley (1965) who noticed that there
is association between the presence of septicaemic E.coff in the respiratory and

intestinal tracts of chickens and occurrence of colisepticaemia.

It was suggested that, pathogenic £.co/f isolates that affect poultry commonly
belong to certain serotypes which include Q78 , which were closely associated with
severe septicaemia in chickens {Allan ef &/ 1993 and Gomis et al 2001) .The results
obtained from Table 3 revealed that, the highest mortalities were found in the
infected non —treated groups (3, 5, 7).
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The highest mortality rate was in group 7 infected with coccidia before E.coff
(35%) followed by group 3 infected with coccidia alone (25%) and lastly group 4
infected with £ coff only (20%)

These results explained that the pathogenesis of colibacullosis is affected by
many important factors including the dose and route of infection, duration of
exposure, expostire to other infectious agents, age and immune status of the bird
(Rosenberger ef &/, 1985).

Tables 4 and 5 showed the rates of reisolation of E.co# from infected and
challenged broiler chicks on the 14" and 21* day oid. It was found that on 14" day (7
days after £ cofi infection), the highest reisclation rates were from liver and spleen,
while on 21% day (7 days after £ co/ichallenge) the highest reisolation rate was from

the kidney.

Regarded to £ cofi infected, Neem treated groups (6, 8), it was noticed that
the severity of septicaemic lesions were greatly reduced accompanied with a reduction
in the mortality rates from 20% and 35% in the infected non-treated groups (5, 7,
respectively), to 10% and 15% in the infected treated ones (7, 8, respectively) as
shown Table 3. on 14" day old the rates of reisolation of £.co# from different organs
were greatly reduced from 70 and 100% in ncn-treated infected group (5, 7) to 50
and 80% in the infected treated ones accompanied by 20 and 30% reduction in the
number of £. co/f positive chicks in infected treated groups 6, 8, respectively (Table4).

On 21% day, the reisolation rates were reduced from 66.6 and 100% in
infected non-treated groups to 25 and 57% in infected treated ones (Table 5). Also,
there was a decline in the number of positive chicks from 100% in infected non-
treated groups to 37.5 and 57.14 in the infected treated groups (6, 8).

The above mentioned results revealed that, addition of neem dry leaves

powder in tihe ration was effective in controlling £.co/f infection in broiler chicks.
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These results were in agreement with those of Talwar ef al (1997) who
reported the inhibitory action of neem leaves and seeds extract on a wide spectrum of
microorganisms including urinary tract £.cofi The results also agreed with those of
Das et al (1999) who recorded the antibacterial effect of neem against £. coff

infection in fishes.

Concerning hematological examinations, the results obtained in Table 7
demonstrated that there is a significant increase in total leucocytic heterophils,
monocytes and eosinophil counts accompanied with a marked decrease in lymphocyte
counts These were observed during the infection of coccidia and/or £. coff on the 14"
and 21% day. The stress and hypovitaminosis caused by infection increased the
heterophils and decreased the lymphocytes counts (Coles, 1986). The alterations in
leucocytic picture may be attributed to the irritation of the bone marrow by the
infection by-products and toxins.

The biochemical analysis of serum for the present study revealed that,
infection with coccidia and/cr £.co/i were often accompanied by a significant decrease
in serum total proteins albumin and A/G ratio (Albumin / Globulin ratio) on both 14"
and 21% day Conversely, there was a non significant decease of total globulins on 14™
day compared with the control non infected groups. (Table 8). The previous findings
were confirmed by Liao et. &/ (1986). who found that infection with coccidia and/or £.
cofi cause a decrease in nutrient absorption from the intestine, and these lead to
serum protein loss and hypoimmune syndrome, The increase in total globulins on 21%

day well agreed with Peace and Kaplan (1984).

Supplementation with neem leaves at a small dose in the ration (100 mg/kg)
of broiler chicks led to reduce the harmful effects of coccidia and/or £. cofi as shown
in Tables 7 and 8. Neem enhanced the increase in leucocytic counts and lymphocyte
counts (Garg et. af, 1994). Neem has immunostimulant effect that activates the cell
mediated immune response and therefore creates an enhanced response toc any
future challenges occurred by disease organisms. So, the feeding neem leaves to
immunosuppressed birds increase their humoral and cell mediate immune responses
(Sadekar et a/, 1998).
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Table 8 showed that transferrin was increased significantly with infection by

coccidia and/or £. co/. Similar findings were recorded by Klasing (1991).

Infection of broiler chicks with coccidia and/or £.cofi has resulted in significant
decrease of serum iron, significant increase in total ircn binding capacity, unsaturated
iron binding capacity and significant decrease in hemogiobin (Table 9). These changes
in iron metabolism along with decrease in the intestinal hemorrhage and absorption,
suggested that anemia in infected chicks may reflect reduced availability of iron in the
body (Turk, 1986 and Linda-Tufft ef a/, 1988).

Mcknight ef a/ (1980) showed increased transferrin synthesis in iron of
infected chicks which showed results in elevated total iron binding capacity (TIBC).

Coccidiosis had a little effect on serum iron concentration on 21* day, which
called the recovery phase of coccidia. Following neem supplementation, Hb, iron
concentration, TIBC and UIBC controlled the toxic effect of coccidia and/or £ cofi.

Neem produced an increase in red blood cells, and so, there was an increase

in hemoglobin and iron concentrations (Garg et a/, 1994).

The data obtained in Table 10 indicated that, during infection with coccidia

and/or E. colithere was a significant increase in serum AST and ALT.

Infection with coccidia andfor £. coff produced a general increase in the
relative size of the liver (Huff and Ruff, 1982} and the inoculation with £, coff caused
inflammatory cell infiitration and cellular debris on the serosai surfaces of the liver and
spleen (Sayed ef al, 1997). These attribution explain the elevation of enzyme serum
activities of liver. Dietary use of neem leaves provided protection against the in
flammation in the liver cells caused by infection with coccidia and/or £ co#f and
decrease the serum enzyme activities AST and ALT (Okpanyi and Ezeutwa, 1981). The
data of the present investigation indicated that there were no significant changes in

urea or creatinine levels among treated and non-treated groups.

In conclusion, the addition of neem dry leaves powder in ration in small doses
(100 mg/kg ration) was efficient in controlling colibacitlosis and/or coccidiosis in

infected broiler chicks. As it has antibacterial, antiparasitic and immunostimulant
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activities against coccidia and/or £ co/i infections in broiler chicks, neem could be
beneficial in controlling immunosuppressed conditions in poultry.
Table 3. Influence of Neem on mortality rates of coccidia and/or £ cofi infection in

broiler chicks.

| No. of Dead chicks / total (%)
Groups Treatment Up te 14 day old Up to 21 day old Total
No. % No. Y% No. %
1 Control negative 0/20 0% 0/10 i 0% 0/20 0%
2 Neem 0/20 0% 0/10 0% 0/20 0%
3 Coccidia 4/20 20% 1/6 16.66% 5/20 25%
4 Cocaidia + Neem 220 10% 0/7 0% 2/20 10%
5 E. col 3/20 15% 1/7 - 1428% _4/24 20%
6 £ coli + Neem 2/20 10% 0/8 0% 2/20 10%
7 Coccidia + £ cok 4/20 20% 3/6 50% 7/20 35%
8 Cocaidia + £ cok + Neem 2/20 10% 1/8 12.5% 3/20 15%




Table 4. Effect of Neem on £. coli reisclation from coccidia ang/or £. cofiinfected broiler chicks on the 14" day old (n=10).

§ Liver Spleen Hgaﬂ 4 kg . kiney
2 Treatment ] i
Y No. | % | No % No. % No. % No, %
[ - 1 T . I T - -
1 i Controf negative 0/10 0 0/10 0 0/10 0 0/10 0 0/10 0
L 2 Neem 0/10 0 0/10 0 0/10 J 0 0/10 0 0/10 0 i
1
3 Cocadia oo 1 6§ 010 0 0/10 LO_,__‘ BYST N S _.W#Q/JEM“_O_A
|  Coccdia + Neem | 0/10 0 0/10 G _0A10 L 010 0
E. colr 9/10 90 9/10 + El 3/10 80 8/10 30 710 70
L 4= A j; - N . AN S SRV S A N SR RS- S S L SR AN AN
l__ _ Ecoy+Neem | 70 70 | 710 /0 6/10 60 - 6/10 | 60 5/10 1 50
Ceccidia + £ coff 10/10 W0 | 110 100 9/10 50 9/10 90 8/10 “
T T
L 8 Coccidia + £ colf + Neem §/10 80 8/10 80 | 710 70 6/10 60 6/10 60
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Table 5. Effect of Neem on £ coli reisolation from coccidia and/ar £ coff infected broiler chicks on the 21 day old (n=10).

Liver T Spleen Heart Lung I Kidney Positive W
| § Treatment i e o - - chicks
L.E) No. % No. % No. % No. Y% Na. Y% No. %

1 Control negative 0/10 0 0/10Q 0 0/10 0 0/10 0 0/10 0 0/16 | 0
2 Neem 0/10 0 0/10 0 0/10 0 0/10 0 0/10 0 0/10 0
3 Coccidia 0/5 0 0/5 | @ Q/5 0 0/5 0 0/5 0 0/5 0
| 4 _ Cocadia + Neem _0/8 g 0/8 % Vi J’_‘O 0/8 0 0/8 | O 0/8 0
5 E. colr 46 | 666 | 4/6 | €6.6 | 4/6 | 656 | 4/6 | 66.6 | 5/6 | 83.3 6/6 100
6 £ cofi + Neem 2/8 25 2/8 25 2/8 25 2/8 25 3/8 | 375 | 3/8 37.5 |
7 Coccidia + £ coli 3/3 100 3/3 100 3/3 100 3/3 100 3/3 | 100 3/3 100
ﬁﬂ D Cocodlia s £ oenfs Neem bO3/7 | 4286 | 3/7 14286 | 3/7 4286 | 2/7 | 2857} 4/7 __j?jﬂrﬂ 1 57.14

¥ 13 4AVa W NVYHIC
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Table 6. Effect of Neem on cecal score, total oocyst output, protection against lesions and immunity index in cocedia and/or

E. cofiinfected broiler chicks on the 14" day old (n=10).

T 1

r ] Cecai score Total oocysts Protection against lesions Immunity

g Treatment (%) Output/2 ceci (X 10°) (%) index

1 Control negative 0 0 100 300
’72 Neem -
‘L Cocadia 3.1 3.34 72 127 ]

4 Caoccidia + Neemn 2.3 2.10 85 ol 251 ]
L 5 £ ol - “

6 E. coff + Neem - - -

7 Coccidia + £ colf 4 3.40 62 107
&ﬁoccidia + £ cokf + Neem 2.6 171 82 248

S8
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Table 7. Effect of Neem on total and differential leucocytic count in broiler chicks infected with coccidia and/or £, cofion the 14" and 21% day
old (Mean * S.E).

Leucocytes Heterophil Lymphocyte Monocyte Eosinophil Basophil
(X 10%/mm?) % % % % %
14 21 14 21 14 21 14 21 14 21 14 21
Control 1400 + | 1480+ | 24.11 24.84 + 67.32 £ 67.45 481 = 454 £ 287« 2.60 £ 0.89 0.57 £
| 056 | 082 | 084 | 099 1.11 054 | 0.1 0.22 0.06 0.04 0.01 0.02
Neem 1583+ | 16.11 £ | 23.87 % 2555 % 69.52 £ 68.00 = 4.56 £ 483 £ 2.05 162+ 0 0
0.96 184 | 061 | 0.58 094 | 086 _; 0.6 0.10 0.01 0.01
Coccidia 17.95% | 16.25+ | 28.23% 27.31* & 62.39% & 64.26% £ | 6.33% % 6.01* + 3.05*% £ 242 = 1] 0
+ 1.25 1.58 + 1.05 0.89 0.67 0.81 0.09 0.07 0.02 0.01
Coccidia + 17.01* [ 16,71+ | 26.94* 2583 & 64.68 * 66.52 5.40* £ 5.i7 ¢ 298 = 248 0 0
_ Neem | +1.99 1.88 | +0.79 0.73 0.71 0.98 0.10 0.14 002 | 003 |
F E. col 19.90* 20.794 i 25.10* 28.03* £ 60.82*% + 62.07* + | 6.10* + 6.85% & 3.98% 3.05% = 0 0
= 1.01 + 0.73 +1.11 0.97 1.02 0.95 0.08 0.12 0.02 0.03
E. colit Neem | 18.16% 18.83* 26.71* 2575+ 65.26 £ 66.14 £ 5.22%% 513+ 281 2.98 = 0 0
+ 1.62 +1.32 + 0.76 0.85 0.89 0.94 0.07 0.13 0.03 0.07
Coccidia + £. 21.45% 22.72% 29.27% 28.91* % 58.36% + 62.12* + ( 7.68*% % 5.80* £ 4.69*% £ 317+ 0 0
colf + 2.13 +1.13 121 1.01 0.57 0.88 0.09 0.19 0.03 0.04
Coccidia + £ 18.19* 18.79* 26.91* 26.84 + 63.31* £ 64.9 + 577 5.10 ¢ 4.01* £ 3.16* £ 0 0
coli+ Neem | +2.88 | +176 | +0.87 | 0.69 0.96 0.82 | 010 | 0.6 0.01 0.03

n=>5

* Significant at P < 0.05

IV 13 '89av8 "W NYHIC

558



Table 8. Effect of Neem on serum total protein as weill as its fractionation in broiler chicks infected with coccidia and/or £. co/on the

14" and 21% day old (Mean + S.E

T.P. (gm/dl) Albumin (gm/dl) T. globulin (gm/dl) A/G ratio ] Transferren (mg/dl)
14 21 14 21 14 21 14 21 14 21
378+ 395+ 117 + 1.28 x 2,61+ 2.67 0.44 & 0.48 = 93.72 £ 97.13 £
Control 0.05 0.05 0.04 0.05 | 0.05 0.04 0.01 .01 5.00 7.98
395+ 411 1.24 & 133 ¢ 271+ 2.78 £ 0.46 0.48 + 51.90 + 96.56 +
Neem 0.08 0.08 0.06 0.13 0.11 0.08 0.01 0.02 4.41 5.22
o 3.50* £ 3.86 £ 0.96* 1.10 £ 2.54 + 2.69 £ 0.38% + 0.41*% 110.96* 110.91 %
'—Cocmdla 0.05 0.04 0.07 0.11 0.03 0.06 0.02 0.01 + 3.61 6.88
Coccidia + 3.63 % 393+ | 1.07% 1.22 ¢+ 2.56 % 271 042 045+ | 104.26 + | 106.70 £
Neem 0.10 0.08 0.03 0.07 0.10 0.03 0.01 0.02 3.31 7.42
) 3.42% = 3.72% 0.90* = 3.96* + 252+ 2.76 £ 0.35% + 0.34*% £+ 119.19* 121.92*% %
£ col 0.08 =+ 0.09 0.03 0.06 0.05 0.10____1 0.02 — 0.01 + 5.40 6.11
E. cofr+ 3.57x+ | 3.80 & 1.01% & 1.08 + 2.56 272 0.39* + 0.40* £ | 102.40 + 100.26 +
Neem 0.06 0.09 0.05 0.09 0.08 0.11 0.02 0.02 4.92 6.55
Coccidia 3.34% £ 374+ | 0.86% 0.98* £ 248 £ 2.76 £ 0.35% £ 0.36* x 131.00%* 126.27*% £
+ £, coli 0.11 0.11 0.08 0.04 0.08 0.09 0.03 0.01 +5.63 6.13
Coccidia'+ 3.69 ¢ 3.89x | 095 1.09 274 2.80 = 0.35*% & 0.40* £ 115.91* 113.00
j;I::r:: 0.12 0.07 0.06 0.08 0.10 0.06 0.02 0.02 + 6.51 7.33

« n =5¥ Significant at P < 0.05
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Table 9. Effect of Neem on blood Hb%, ion and serum TIBC and UIBC in broiler chicks infected with coccidia and/or £ co/ on the
14" and 21* day old (Mean + S.E).

TIBC = total iron binding capacity
* Significant at P < 0.05

UIBC = unsaturated iron binding capacity

— Hb% Tron pg/dl TIRC pg/di UIBC pg/di
L ) 14 21 14 21 14 21 14 21
Control 8.1 %035 | 856031 | 93.00£8.46 | 97664793 | 168184805 | 17448830 | 7518 545 76.82 = 6.93
Neem 8714016 | 885074 | 98992775 | 95271849 | 159.85+627 | 16652%75L | 60.87 45.i1 71.25 & 5.49
Coccidia 6.81%£046 | 7994039 | 70.66* £442 | 8624699 | 17323888 | 185.02+7.69 | 104.577 +7.96 | 98.78* + 6.48
Cocddia + Neem | 5 £044 | 8664038 | 73004527 | 90004868 | 177974639 | 18100866 | 101964658 | 9027 +6.99
£ ool 6.73* + 0.55 | 6.05% £ 0.38 | 65.65% +822 | 56.91% + 510 | 19178 £ B.60 | 21560 + 1017 | 120.13% + 611 | 150.69* & B.73
E. colit Neem 730% £0.20 | 7414059 | 7952 £6.89 | 6739% £557 | 17486+ 626 | 187.52% £8.51 | 9534+ 617 | 120.13* % 8.58
Cocddia + £ coll | 61304022 | 6.15%+0.64 | 5843 £341 | 49.20% £4.16 | 200.39% £9.11 | 207.54% £8.02 | 142.57% £8.17 | 178.34% +8.70
Cmddﬁ;j colr+ [ 6554047 | 69874065 | 623874558 | 61317 %505 | 187202837 | 190134700 | 117084754 | 128824912
e n=5

Y 13 ¥ava "W NYHIC
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Table 10. Effect of Neem on some serum enzymatic activities, urea and creatinine in broiler chicks infected with coccidia and/cr £, cofi
on the 14" and 21% day old (Mean + S.E).

AST (u/) ALT (u/l) Urea (mg/dI) _ Craetinine (mg/dI)
14 21 14 21 14 21 14 21
Control 3767295 | 39.00+3.87 | 1667123 | 1728+ 1.25 11.04 + 0.93 11.21 + 0.82 0.98 + 0,09 1.90 + 0.10
Neem 3233+£246 | 35334358 | 1500+087 | 1467144 | 9.26+0.49 900+073 | 0504003 | 092%010 |
| Coccidia 44677 £ 136 | 39674125 | 24334011 | 2026126 | 9474066 10.60 + 0.54 0.89 + 0.09 0.96 + 0.21
Coccidia + Neem | 4067 + 1.62 370 £503 | 2067 £1.02 | 20.00 % 0.51 10.11 # 0.69 10.46 + 0.30 0.90 + 0.07 1.01 £ 0.08
E coli 49.33%*£1.26 | 51.00%+ 0.57 | 21.17%+ 0.96 | 23.67* +0.93 9.60 % 0.40 9.20 £ 0.62 0.81 # 0.13 0.86 + 0.03
| £ cofit Neem 5000+1.68 | 41334367 | 1921137 | 22714125 10.42 % 0.70 9.96 + 0.40 0.93 + 0.010 0,95+ 0.7
Coccidia + £ coll | 4600+ + 1.70 FSOBB* +3.72 | 2681* £1.24 | 27.42%+ 181 9.10 £ 0.74 937 + 0,85 0.79 + 0.08 0.86 + 0.08
Cocoidia + £ cokf
+ Neem 4133 £ 1.25 | 4200+ 344 | 2118+ 1.54 | 2587 £ 1.25 9.97 £ 0.61 9.96 + 0.40 086007 | 0904009
|

en=>5
* Significant at P < 0.05
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