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ABSTRACT

Sixty broiler chickens of one day old were used to evaluate the effects of humic acid on body
performance, leukogram and some biochemical parameters as well as effect in clostridium
preferences (C. perferenges). At 20 of age 30 chicks were experementally infected with C.
perferenges .Boiler chickens were divided into 4 equal groups (15 chicks each), 1% group healthy
broiler chickens kept as control group, 2™ group healthy broiler chickens supplemented with 20
mg/kgm Bwt humic acid in drinking water for 5 successive days, 3 group broiler chickens
experimentally infected with C. perferenges non treated and 4% group broiler chickens
experimentally infected with C. perferenges supplemented with 20 mg/kgm Bwt humic acid in
drinking water for 5 successive day. Five chicks from each group were sacrificed at 1% and
10"day post supplementation. Two blood samples were taken for hematological biochemical
study.

Broiler chicken infected with C. perferenges showed clinical signs as loss of appetite,
drooping wings, ruffled feathers, depression, emaciation, diarrhea, mortality rate 33.33 %,
«- significant decreases in weight gain, heterophile, phagocytosis, phagocytic index, Killing %,
total protein, albumin, A/G ratio beside insignificant eosinophilia and basophilia coupled with
significant elevation in feed conversion rate, leukocytic count, lymphocyte, monocyte, total, y
and a globulins, aspartate aminotransferase, alanine aminotransferase, Alkaline phosphates, uric
acid and creatinine.

Healthy broiler chickens supplemented with humic acid showed significant increases in
weight gains, leukocytic count, lymphocyte, phagocytosis, phagocytic index, killing %, total
proteins, a,, B and y globulin, coupled with significant decreases in concentration of C perfringes
in intestinal content, feed conversion rate, heterophils, monocyte, aspartate aminotransferase,
alanine aminotransferase, Alkaline phosphates, A/G ratio beside insignificant decrease of serum
total protein, albumin, uric acid, creatinine and insignificant in eosinophilia and basophilia

Diseased broiler chicken supplemented with humic acid showed disappear clinical signs and
improved body performance as well as hemato-biochemical parameters.

It could be concluded that humic acid induce reduction in concentration of C. perfringens in
intestine beside improvement in weight gain, feed conversion rate, biochemical parameters and
stimulate the immunity of broiler chickens.
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feed additives not harmful. Humic acid has
potential to be an alternative to antibiotic
growth promoters in broiler ration (3).

Humic acids are a class of compounds
resulting from decomposition of organic
matier is natural constituents of drinking water
and soil (4). Using humic acid as feed
additives in animal nutrition is new and used
as a part of replacement therapy for digestive
system disturbances as malnutrition and
diarthea (5), improve feed conversion rate (6)
in broiler and (7) in turkey. Humic acid
improved animal performance (8).

This study was conducted to determine
the effects of humic acid on chicken
performance, some immuno-logical and
biochemical parameters as well as effect in
growth intestinal C perferenges in boiler
chickens.

MATERIAL AND METHODS
Chickens

A total of 60, one-day old Hubbard
mixed breed chicks were used in this trial, kept
in wire floor batteries feed in startar ration
obtained from Cairo Poultry Comp

Closterdium infection

At day 20 of age chicks were
administered three oral inoculation of 2ml
freshly prepared 24h C. perferingens type C.
incubated thioglycolate broth culture of C.
perfringens type C (1.5x10° organisms /ml) on
alternate days (9).

Experimental design

At day 20 of age chicks were divided
into 4 equal groups (15 chicks each), 1% group
healthy broiler chickens kept as control group,
2u group  healthy  broiler chickens
supplemented with 20 mg/kgm Bwt humic
acid in drinking water for 5 successive day, 3"
group broiler chickens experimentally infected
with C. perferenges non treated and 4™ group
broiler chickens experimentally infected with
C. perferenges supplemented with 20 mg/kgm
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Bwt humic acid in drinking water for 5
successive day. treatment started in all groups
at age of 25day.

Sampling

At 1* and 10" day post treatment two
blood samples from each bird were taken
1¥sample was taken on tube contain EDTA for
determination leukogram (10), 2™ sample was
taken for obtain clear serum for estimation T.
protein (11) protein fraction (12) liver enzymes
(aspartate aminotransferase, alanine
aminotransferase) (13) , Alkaline phosphates
(14) uric acid (15), creatinine (16), Phagocytic
activity, phagocytic index and Killing % were
determined according (17).

Clostridium perfringens counting

At 1% day post infection before
treatment, 1% and 10™ day post humic acid
supplementation intestine was dissected and
one gram of intestinal content from each
chicks was taken in sterile bags, then serial
dilutions of each sample were made with
normal saline and enumerated C. perfringes by
pour plate method (18). -

Body weight

All  chickens were marked and
individually weighed at start of the experiment
and at 1% days post treatment, the amount of
feed used was calculated. Where body weight
gain, feed conversion rate were recorded

Statistical analysis
The obtained data were analysed (19).

RESULTS AND DISCUSSION

Chickens infected with C. perferenges
showed loss of appetite ,drooping wings,
ruffled  feathers, ~depression, emaciation,
diarthea, mortality rate 33.33% and increase
concentration of C. perfringens number in
intestinal content but using humic acid led
disappear clinical signs, reduced mortality to
6.67% and C. perfringes number in intestinal
content. Typical clinical signs were recorded
(20) in broiler chickens infected with C.
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perfringens. Same results was recorded (21)
stated that humates inhibit many types of
bacteria as C. perfringens is colonize in
gastrointestinal tract of chickens. This finding
confirms the result of (21) in broiler fed
humates. Reduction in C. perfringens may be
due to influence humic acid in proteins
metabolism and - carbohydrates -in microbes
lead to direct devastation of bacterial cells
(23).

Humic acid induce significant increase in
weight gains and improved in feed conversion
rate but infected broiler chickens infected with
C. perfringes revealed a significant decrease in
weight gain and increase in feed conversion
rate. Our results are parallel with (24) in healthy
broiler chickens supplemented with humates.
Also, humates resulted in a significant increase
in weight gain (25) in quail. This finding may be
due to humic acid can form a protective film on
the mucus epithelium of the gastrointestinal
tract against infections and toxins, thus
improved utilization of nutrients in animal
feed (26), increase feed consumption of bird
(27). In addition, (28) found that C.
perfringens infection induce significant
decrease in weight gain and increase feed
conversion rate in broiler chickeens..
Reduction in chickens weight infected with C.
Dperferenges may be due to deleterious effect of
the microorganism and retarded its metabolic
activity and decrease absorption of nutrients
from the inflamed intestine and diarrhea (29)

In the present study, broiler chickens
supplemented with humic acid show
significant increase in total leukocytic count,
lymphocyte, phagocytosis, phagocytic index
and Kkilling % coupled with significant
decrease in heterophils and monocyte, while
chicks infected with C. perferenges show
significant  leukocytosis, lymphocytosis,
monocytosis, beside significant decrease in
phagocytosis, phagocytic index, Killing %,
coupled with insignificant eosinophilia and
basophilia. Our results are in complete harmony
with those reported in broiler chicken received
humic acid (30). Humic acid induce significant
leukocytosis, lymphocytosis and heteropenia
(31) in broiler chickens and (32) in quail
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supplemented with humic acid. Humic acid
induce leukocytosis due to increase of
lymphocyte (33). Close similarity was seen
between the finding and those obtained (34)
mentioned that humic acid induce increase in
phagocytosis and killing%. Elevation in
phagocytosis, killing % may be due to
immunostimulatory effects of humic acid (35).
Same change in leukogram was recorded in
duckling infected with C. perferenges (36).
Birds respond to bacterial infection with a

leukocytosis  (37).  Lymphocytosis  and
monocytosis may be associated with
inflammatory disease (38).

Our findings revealed humic acid elicited
insignificant decrease in total protein, albumin
and significant increase in total, o, and Y
globulin in broiler chickens, but C.
perferenges infection induce significant
decrease in total protein, albumin and A/G
ratio beside significant increase in total, v, B
and o globulins. Same change in protein
picture was recorded (39-40) in chickens
supplemented with humate. Increase in total, o,
B and y globulin in rats supplemented with
humate (41). Humates have inhibiting effect
on coliforms bacteria, secrete inflammatory
agents increasing the protein synthesis in liver,
and so decrease in serum total proteins (42).
Same results are recorded (36) who reported
that C. infection induces significant decrease
in protein, albumin and significant increase in
globulin. Reduction in total protein in infected
chicks may be due to inappetance and male
absorption of nutrients from inflamed intestine
(13).

Humic acid induce significant reduction
in  aspartate  aminotransferase,  alanine
aminotransferase, Alkaline phosphates and
insignificant decrease in uric acid and
creatinine; meanwhile, infected chickens show
significant increase in aspartate
aminotransferase, alanine aminotransferase,
Alkaline phosphates, uric acid and creatinine.
Same results were recorded (25,43) in broiler
and quail supplemented with humic acid
respectively. Same results were recorded (44)
steted that C. perfringens infection induces
significant raise aspartate aminotransferase,
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alanine aminotransferase, Alkaline phosphates,
uric acid creatinine in chickens. Elevation liver
enzymes ,uric acid and creatinine in infected
broiler with were recorded (45) and this
increase in liver enzymes,uric acid and
creatinine have been associated with liver and
kidney damage due to closterdial toxin (46).
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It could be concluded that humic acid
induce reduction in concentration of C.
perfringens in intestine beside improvement in
weight gain, feed conversion rate, biochemical
parameters and stimulate the immunity of
broiler chickens.

Table 1. Effect of humic acid on C. perfringens counts of intestinal content (Log 10) and mortality rate.

healthy broiler chickens

Diseased broiler chickens

P f
arameter Non treated treated Non treated treated
Clost'ridium 1st day post infection before 00 00 537+0.82 6.050.84
perfringens treatment
Counts/gm 1st day 00 00 7.64+0.53 0.85x0.17
122"’;:::1?1 Day post treatment 0,0 00 00 8.94:0.83  1.0620.19
Mortality rate 00 ~ 00 5(33.33%) 1(6.67%)

Table 2. Effect of C.perfringens and humic acid on body weight (Bwt) (gm/ chick), weight gain (WG), feed
consumption (gm/bird) (F.C.), feed conversion rate (F.C.R.) of broiler chickens (n=5).

Parameter Initial Bwt Bwt WG F.C. FCR
Non infected non supplemented with C tan
humic acid treated chicks (Control) 685.06£3.12  1178.18+4.32  493.12+4.80  685.76 139
Healthy chicks supplemented '
with humic acid 692.31+¥4.23  1205.30£5.95 512.99+4.93* 699.05 1.36
Diseased chickens non supplemented 690.60:3.86  1107.83+4.60 417.23+5.88% 64631 155

umic acid

Diseased chicks supplemented
with humic acid 691.59+ 4.83 - 1159.48+4.22  467.89+6.89*  680.95  1.46

*Significant at P < 0.05

Initial Bwt= body weight at 20 day of age

Table 3. Effect of humic acid and C.perferinges on leukogram, phagocytosis and Kiling %

of chicks (n=5).

Healthy humic diseased
Parameter Control . humic acid treated
acid treated Non treated T day 108 day
leukocytic count 13.17+0.47 14.56+0.33* 14.99+0.19** 14.16+0.30 13.30+0.21
= Lymphocyte 4.63+0.35 5.64+0.28* 5.80+0.23* 5.45+0.10* 4.75+0.34
= = Heterophil 3.74+0.24 2.96+0.23* 2.84+0.19* 2.89x0.16%* 3.55+0.23
;3) 2 Eosinophil 1.51+0.30 2.34x0.43 2.07+0.39 1.72+0.32 1.63+0.28
g ° Basophit 1.75+0.25 2.48+0.39 2.14+0.42 1.90+0.38 1.88+0.21
A Monocyte 1.54%0.11 1.14+0.10%* 2.49+0,29* 2.20+0.2 1.49+0.16
phagocytosis 58.32+1.69 66.05+1.84* 52.10+1.87* 56.43+1.46* 57.86x1.5
Phagocytic index 2.14+0.24 3.42+0.32* 1.21x0.26* 1.98+0.18 2.07+0.18
Killing % 42.18+1.28 46.50+1.40* 38.17+1.19* 41.34+1.21 42.03+1.94

*Significant at P <0.05
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Table 4. Effect of humic acid and C. perferinges on protein profile of chickens (n=5).
Diseased
Healthy humic —
Parameter Contro] acid treated Non treated humic acid treatc:hd
1* day 10" day
T. protein(gm/dl) 5.0640.13 4.8440.27 4.6210.12* 4.47+0.21* 4.85+0.32
Albumin(gm/d) 2.6940.19 2.13+0.31 1.8610.21* 2.02+0.26 2.4610.28
Globulin o 0.98+0.02  1.08%0.03* 1.10£0.04* 1.02+0.06 0.99+0.08
(gny/dl) B 0.46x0.06 0.62+0.02* 0.64+0.03* 0.58+0.04 0.55+0.09
Y 0.93£0.02 1.01+0.02* 1.02+0.03* 1.01+0.06 0.97+0.06
Total 2.3710.11 2.7140.10* 2.76+0.12* 2.6110.17 2.39+0.24
A/G Ratio 1.4440.21 0.79+0.19* 0.67+£0.17* 0.86+0.20 0.98+0.43
*Significant at P <0.05 ** Significant at P <0.01 '

Table 5. Effect of humic acid and C. perferinges on liver and kidney function of chickens (n=5)

Healthy Diseased
Parameter Control humic acid Non humic acid treated
treated treated 1* day 10™ day
AST(W/L) 12.30£0.62  10.48:0.41* 15.07£0.69* 13.90£0.31%  11.74x0.93
ALT(y/L) 32.16:0.84  29.04x0.78* 36.28+0.61** 34.53:0.38*  31.89:0.868
ALP.( 1.U/ml) 19.412052  16.830.69* 22.16+0.79* 20.10:0.59  19.030.69
uric acid(mg/dl) 4.74+0.29 4.20+0.31 6.14+0.28* 5.49+0.14* 4.12+0.43
Creatin. ( mg/dl) 1.06+0.09 0.94+0.07 1.72+0.21* 1.30+0.10 0.99+40.15
*Significant at P <0.05 ** Significant at P < 0.01
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