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ABSTRACT

One hundred, one-day old broiler chicks were divided into four equal groups (25 each). The
Ist group kept as control, non infected,, chicks in 2nd, 3rd and 4th groups were experimentally
infected with E coli (0.3 ml via nasal route of cultural suspension of E. coli O78 contain
3X107viable organism/ml) at 20 day of age. Chicks in 2nd, group infected with E coli only.
Chicks in 3rd and 4th groups supplemented with 1ml formic acid, 1ml probiotic/ liter drinking
waler respectively from 1st to 35th day of age and infected with E coli. At 1st day post
supplementation 5 chicks in all groups were weighted individually for calculation weight gain
and feed conversion rate. Swabes from cloaca and trachea were collected from all chicks for
reisolation of E coli. Study the effect of organic acids and probiotic in mortality rate. Blood
samples were collected at 1st &7th day post supplementation for hemato-biochemical analysis

Broiler chicks infected with E coli showed typical clinical signs of colibacelosis and
mortality rate 24%, A significant reduction in body weight, lymphocytes, monocyts, eosinophils,
basophils, serum total protein, albumin, total, o & y globulin and a significant rise in feed
conversion rate, leukocytic count, heterophils 8 globulin, AST, ALT, ALP, uric acid and
creatinine levels. Also, beside insignificant reduction in phagocytosis, killing%, IgG, IGA and
IgM were recorded. E. coli was reisolated from all infected chicks

Chicks infected with E coli and supplemented with organic acid or probiotic show less
clinical signs, mortality rate was 4% coupled with reduction in reisolation of E. coli associated
with significant elevation in weight gain, phagocytosis, killing %, IgG, IGA. IgM, total protein,
albumin, o, B and y globulin beside significant reduction in feed conversion rate and
insignificant increase in leukocytic count, heterophils, lymphocyte, monocyte, eosinophils,
basophils, A/G ratio, AST, ALT, ALP, uric acid and creatinine.

It could be concluded that the use of organic acid and probiotic reduced E. coli in digestive

tract of broilers and improve body performance, immune response and some biochemical
parameters.

INTRODUCTION Organic acids inhibit growth of bacteria (3).
Escherichia coli (E coli) are one of the I has antimicrobial action in gastrointestinal
main spp of bacteria that normal inhabitants tract of animal (4) and lowering pathogenic
lower intestines of birds and mammals and  bacteria in intestine ().
causing colibacillosis : ibacillosis, the . . i -
e E alibac e (1) COI]{.MUHO‘"[S.’[hC Probiotic is live microbial feed additives
affects  poultry industry  causing serious ; gy Y .o . s g
. ; - . : . that beneficially affect intestinal microbial
cconomic losses achieved by high mortality balance, improved weighi oain and feed
and loss of body weight (2). ’ P gt &
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conversion rate and reduction of mortality rate
in broiler (6), decrease intestinal pathogenic
bacteria  (7), increase natural defense
mechanism of chickens (8), promoting host
defense mechanisms and modulating systemic
immune system (9). It stimulates immune
system cells to produce cytokines, which play
a role in the induction immune response (10).
Probiotic enhance intestinal health, stimulation
of immunity and inhibition of epithelial
invasion and production of antimicrobial
substance (11).

The present work was conducted to study
the effect of organic acids and probiotic on
body performance, blood parameters and
intestinal E coli colonization in broiler.

MATERIAL AND METHODS
Birds

One hundred, one-day old, broiler chicks
(Hubbard local breed) weighting 40.21-40.50
g obtained from a local hatchery were used in
this study. Coloacal swabs were taken from all
chicks for bacteriological examination to
prove that all chicks free from bacterial
infection. Chicks were fed a balanced
commercial poultry ration. They were kept
under hygienic conditions during experimental
period.

Experimental design

Chickens were divided into 4 equal groups
(25 each). The Istgroup (healthy chicks) was
used as control group. At 20 day of age, chicks
of the 2nd, 3rd and 4th groups  were
experimentaly infected with E. colj (0.3 ml via
nasal route of cultural suspension of E. colj
O78 contain 3X107viable organism/ml) (12).
The infected chicks in the 3rd and 4th group
were supplemented with 1ml organic acid
(formic acids)/liter drinking water and 1m]
probiotic  (sambiogen)/liter drinking water
respectively from the 1st to 35th day of age.
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E. coli strain

E. coli strain used in this study was
isolated from a field case, identified. classified
and serotyped as 078 according (13)

Reisolation E. coli

Cloacal and tracheal swabs samples from
all chicks atl® day post supplementation for
reisolation of E. coli. Collected samples were
incubated on nutrient broth at 37°C for 24h.,
then subcltured into nutrient agar according to
(14), isolated bacteria were identified 57

Body weight

Chicken in all groups were weighted
individually at start of the experiment and at
1" day post supplementation for calculation
weight gain and feed conversion rate.

Sampling and analysis

At 1% and 7" day post supplementation, 5
chicks from cach group were sacrificed and
two blood samples were collected.

First blood sample was taken in tube
contained EDTA as anticoagulant for.

Determination of total and differential
leucocytic count (16).

Determination of phagocytic and killing
percentage. Blood was used to obtain
polymorphonuclear cells (I7). Mixtures of
Staph. aureus and polymorphonuclear cell
were incubated at 37°C for 2 hours with
regular stirring and then the mixtures were
centrifugated for 5 min at 4°C. The Supernatant
were used (o estimate bacteria phago-cytosed
%. The mixture of bacteria  and
polymorphnuclear cell were treated with one
cycle of freezing and thawing and the bacteria
killed% was cstimated (18).

Second blood sample was used for obtain
clear serum, for determination of serum (otal
protein  (19) and protein fractions were
performed using cellulose acetate
electrophoresis test (20), IgG, IgM and IgA
was performed using Sandwich Elisa (21).
Also, serum transaminases (AST and ALT)
(22) alkaline phosphatase (ALP) (23) uric acid
(24) and creatinine (25) were evaluated.
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Statistical analysis

The obtained results were statistically
analyzed using (T test) (26).

RESULTS AND DISCUSSION

Our results tabulated in table (1) revealed
that a clinical signs of colibacellosiss were
appeared on chicks experimentally infected
with E. coli as loss of appetite, ruffled
feathers, depression, dropping of the wings,
sneezing, frothy exudates in their eyes with
conjunctivitis, yellowish watery diarrhea and
mortality rate was 24% beside reisolation of E.
coli from cloacal and  tracheal swabes.
Organic acid or probiotic supplemented to
broilers induce reduction in clinical signs,

Table 1. Effect of organic acid and probiotic on clinical

isolation of E. coli.
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mortality and reisolation of E. coli from
cloacal and tracheal swabes. Same
observation was recorded (27-28) in broiler
chicks infected with E. coli. Formic acid
treatment induces reduction in clinical signs
and absence of mortality in broiler (29). In
addition, probiotic reduce intense of clinical
signs of colibacellosiss and decrease mortality
rate in broiler chicks (30). Broiler infected
with £ coli and supplemented with probiotic
and organic acid showed reduction in
reisolation of E. coli organisms (31, 32).
Probiotic is effective in reducing E. coli
colonization (33). Antimicrobial activities of
organic acids and probiotic may be due to pH
reduction and dissociation capacity of their
carboxyl groups so gut environment is too
acidic and prevent growth pathogenic bacteria
(34) and /or due to probiotic increase short-
chain fatty acids with lowering pH of intestine
and inhibition growth of pathogenic bacteria
(35).

signs, mortality rate and re-

arameters . Cl}mcal Mortality Re-isolation of E. coli
Total signs rate
Groups No No o No % Rectal swabes I'racheal swabes
No Yo No Yo
Control 25 00 00 00 00 00 00 00 00
E coli 25 23 92 6 24 17 89.47 11 57.89
Organic acid 25 4 16 1 4 3 12 1 4
Probiotic 25 3 12 1 4 2 8 2 8
Broilers infected with E. coli show a 1€ Same improvement in body weight gain

significant reduction in body weight gain and
rise in feed conversion rate, but infected
broiler and supplemented with organic acid or
probiotic showed a significant increase in body
weight gain and reduction in feed conversion
rate (table, 2). Our findings were reinforced
with previous report (36) in broiler infected
with E. coli. Reduction in weight gain and
raise in feed conversion rate in broiler infected

with E. coli may be due to lower absorption of

nutrient from inflammed intestinal tract (37).

were recorded previously (38) in broiler
chickens fed organic acid or probiotic. Organic
acids or probiotic induce improvement in
weight gain and feed conversion due to
reduction intestinal pathogenic bacteria (39)
beside improvement in bioavailability of
nutrients (40). Dietary acidification inhibits of
intestinal bacteria and reduction of toxic

bacterial metabolites, thus improving weight
gain (41).
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Table 2. Effect of E coli , organic acid and probiotic on broiler performance (N =5 chicks)

Parameters  Gp(l) Gp(2) Gp(3) sp(4)
Group
IBW (20 day of age) gm/bird .21+0.86 40.42+0.79 40.30+0.90) 40.55+0.85

ABW gm/chick
Absolute body  gm

1432.3243.89 1261.43+2.63*** 1470.07+2.95%** 791652 5"
1392.1143.87 1221.012£4.31%%* 1429.77+4.94% ** 1438.61£5.45%***

weight gm/chick Go 34.62+0.13 30.21%0,17 34.48+0).19 34.48+0.21
F.C. (gm/bird) 1431.43 1386.38 1405.45 1418.83
FCR 1.03 1.14 0.98 0.99
% Significant at P < 0001 IBW= Initial Body weight  ABW= Absolute body weight gm/chick F.C. = feed

consumption  FCR = [eed conversion rate

- monocytosis, eosinophilia  and  basophilia
The present work revealed a significant y ’ Pl d50philis

reduction in lymphocytes monocyts (table, - 3).similar rem_llts in ¥euk_(‘)grzm? was

: : g . . i recorded in broiler infected with E. coli 42).
eosinophils,  basophils  beside significant i S ) s i v
leukocytosis and  heterophilia in broilers Leukocytosis in infected broiler may be due to

infected with £ coli but broilers infected with
E coli and supplemented with organic acid

inflammatory response in intestinal tract (43).
Same results were reported in broilers fed

organic acid (44). Probiotic and organic acid

and probiotic PligyeR nsignifican induce leukocytosis due to lvmphocytosis (45).

leukocytosis  heterophilia, lymphocytosis,

Table 3. Effect of E coli , organic acid and probiotic on leukogram of broiler (N =5 chicks)

Group Total WBCs
Parame X103/ul

Differential count (X103/ul)

Heterophilis Lymphocytes Eosinophils Basophilis Monocytes
Gp(l) 13.08+0.15  4.11+0.16 6.07+0.07 1.40+0.15 1.15+0.08 1.2640.14
z Gp(2) 13.63x0.16%  5.10+0.33* 5.80£0.09%  0.95+0.05*  0.90+0.06" 0.88+0.03*
- Gp(3) 14.29+0.99  4.15+0.22 6.20+0.31 1.45+0.29 1.18£0.42 1.31+0.32
Gp(4) 14.22+0.82  4.20+0.18 6.150.19 1.414+0.31 1.17£0.19 1.30+0.26
Gp(l)  14.20+0.15  4.15+0.35 6.21£0.06 1.4640.12 1.15+0.07 1.234+0.10
= Gp(2)  14.64+0.10"  5.56+0.32* 6.01£0.05*  1.15£0.06*  0.96+0.02" 0.96+0.04*
S Gp(3)  14.2420.13  4.20+0.10 6.25+0.16 1.55+0.17 1.24+0.10 1.30+0.08
Gp(4) 14.7220.25 4314022 6.27+0.18 1.560.20 1.234+0.09 1.2540.17

* Significant at P < 0,05

Broiler infected with E coli showed ©Tanic acid (47). Organic acids induce rise

immunity response duc to its activation of
immune cells (48). Probiotic induce significant
rise in phagocytosis and killing%, 1gG, IGA
and IgM (49). Probiotic stimulate Immune

insignificant reduction in phagocytosis %,
killing %, 1gG, IGA and IgM. Broilers infected
with £ coli and supplemented with organic

acid and probiotic  showed significant  © ) . T colls _ o
elevation in phagocytosis %, killing % IgG, .s;;tem ”(Ij“ll]f }O HS?_EO{ rL‘L .H_‘md 5‘?1"5‘.‘“ plottlmr
IGA and IgM (Table. 4 &5). Nearly similar ( )'_. ‘c.s.e‘ C 6(.1.\‘ [ ETE nu. Nmtcd )}:
results were recorded in broiler chickens CY'OKines secreted by immune system cells

infected with £ coli (46) and in mice fed stimulated with probiotic (5/).
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Table 4. Effect of E coli . organic acid and probiotic on immunoglobulin of broiler (N =5 chicks)

Group 1 day 17day
IeG IgM IgA IeG IeM IgA
Parameters {(gm/100ml) (gm/100ml) (gm/100ml) (gm/100ml)  (gm/100mI) (gm/100ml)
Gp(1) 969.10£4.95 248.05%3.28 76.41+3.18 971.07£5.12250.2143.89 78.04+3.55
Gp(2) 960.93+5.64 242.12+4.79  72.29+4.05 967.15+4.21 247.32+3.49 77.41+2.16
Gp(3) 983.55+3.16* 257.11£2.17* 85.25+2.24%* 974.31+3.47 254.84+2.54 81.13+1.41
Gp(4) 984.07+£3.42% 258.05+2.32*% 85.97+2.19* 975.16£3.83 253.38+1.78 80.59+1.62

* Significant at P < (.05

Table 5. Effect of E coli, organic acid and probiotic on phagocytosis and Kiling % (N =5 chicks)

Group Gp(1) Gp(2) GpQ3) Gp@)
m
Phagocytosis ~ 1day 48.18+1.47  4431+1.94 54.79+2.36* 55.05+2.41*
7day 49.31£1.39  47.42+2.17 52.06%1.72 51.42+1.84
Killing % lday 39.42+1.41  37.08+1.21 45.22+1.51* 45.82+1.34*
7day  39.65+1.52  38.84+1.72 42.05+1.28 43.15+1.93

* Significant at P < 0.05

Broiler chicks infected with E coli showed
significant reduction in total protein, albumin,
total, o« and y globulin, significant increase in
f globulin but broilers infected with E coli
and supplemented with organic acids and
probiotic show significant increase in total
protein, albumin, total, o,B and y globulins
(Table, 6). Our results were confirmed by
previous findings in broilers infected with
coli (52). Reduction in protein profile may be
due to liver damage by E coli and its toxin
(53). Also same results were obtained in

Table 6. Effect of E coli

broiler chicks fed organic acid or probiotic
(54). Improvement in protein profile was
recorded in broiler fed organic acid (55) and in
laying hens fed probiotic (56). Increase in
protein profile in broiler fed probiotic may be
due to improvement in the intestinal
environment which leads to an improvement in
digestion and absorption of nutrients with
increase amino acids and protein (57) and/or
due to proteolytic activities of bacillus Spp. in
probiotic that increase protein digestibility
(58).

» organic acid and probiotic on protein profile of broiler (N =5 chicks)

w T.p Alb Globulin (Gmy/d) A/G
Parameter o B v Total ratio
Op(1) 4665039 2784021  0.76:0.02  0.41£009 07140011 1 88+0.15  1.48+0.15
g Gp() 3.0980.38*  1.66:037* 039+0.15%  0.67+0.08* 03740.06*  1.4340.11* 1.16+0.20
= Gp(3) 6.44%055* 3.91+0.35* 0.8330.02*  0.6110.03*  1.06+0.10*  2.504020% 1.56+023
Gp(4) 5.84+0.20*  3.531021*  0.84+0.04*  0.62+0.04*  0.9540.03* 2.33+0.12%  1.52+0.18
Op(l)  42610.14 267010  069+0.07  0.35:0.05  0.61£0.04 1614004 1.66+0.16
g OP(2) 3.821010*  236£0.08*  0.47:0.05* 05130.04*  048£003% 1 4840.04" 1.48+0.14
S Gp(3) 4844056 3.65+0.49 0.79£0.12 0574015 0734016  2.094024  1.7440.2]
Op(d) 4494045 2774020  0.66£0.08  0.45:0.09  0.6140.09 1724015 1.61+0.27

" Signilicantal P < .05
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Broilers infected with E coli show a
significant increase in serum liver enzymes
(AST, ALT and ALP) uric acid and
creatinine levels but broilers infected with £
coli and supplemented with organic acid and
probiotic revealed insignificant increase in
these previous parameters (Table, 7).
Similar results were reported in broilers
infected with E coli (59). Elevation liver
enzymes reflect liver damage induced by
infected E coli and its toxin these damage
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leads leakage of enzymes into the blood
stream (60). Increase in uric acid and
creatinine in broiler infected with £ coli may
be due to degenerative changes in kidney
tubules preventing excretion of uric acid and
creatinine (61.). Organic acid and prebiotic
induce insignificant rise in serum AST,
ALT, ALP, uric acid and creatinine in
broilers fed organic acid(54) and in broilers
fed periodic(62).

Table 7. Effect of E coli , organic acid and probiotic on liver and kidney functions of broiler

(N =5 chicks)

arameter AST ALT ALP Uric acid Creatinine
W (u/ml) (U/ml) (U/L) (mg/dL) (mg/dL)

Gp(l) 38.48+0.98 28.03+1.05 29.14+1.79 6.23+£0.97 1.42+0.27
é? Gp(2) 45.03+1.95* 32.68+1.48* 34.29+1.24* 9.03£0.59* 2.49£0.33*
— Gp(3)  40.30+0.95 30.19+1.13 31.05%£1.42 6.89+0.89 1.64+0.26
Gp(4) 42.08+1.18 31.21+1.69 33.14%1.97 6.95+0.61 1.77+0.19

Gp(1) 38.37+0.64 27.98+0.87 29.59+0.90 6.58+().48 1.44+(0).21
;:7 Gp(2) 44.14+2.13= 32.17+1.30* 32.05+0.40* 7.94%0.21* 2.60+0.40*
~ Gp(3) 39.72+1.84 28.38+1.94 30.39£1.87 6.68+0.78 1.58+0.25
Gp(4)  40.13+1.49 29.23+1.73 31.25+1.23 6.87+0.40 1.69+0.26

* Significantat P < 0.05  UA= Uricacid

[t could be concluded that the use of
probiotic and organic acid resulted in
reduction in E. coli microorganisms  in
digestive tract of broilers, which can help to
improve body performance, immune response
and some biochemical parameters
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