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Abstract

This study was conducted to determine the effect of the most important probiotics
(the beneficial bacteria Bacillus subtilis, Lactobacillus acidophilus and yeast Saccharomyces
cerevisiae) and organic acids (humic acid, and sodium humate salt) on the immune response
of broilers (G. Gallus) and to evaluate the response of the immune system, as well as to study
the possibility of using probiotics and humic acid as alternatives to antibiotics in the first
week of life for broilers.

In this experiment, 300-day-old Ross broiler chicks were used, and they were
randomly divided into five groups, 60 chicks for each group. The first group (G1) (control
group) was given water and feed only, the second group (G2) was given a mixture of
probiotics, the third group (G3) was given a mixture of antibiotics, and the fourth group (G4)
and fifth group (G5) were given humic acid for a week only (the first week of life) (G4) and
42 days (Gb), respectively. Body weight, weekly mortality rate, and immune response were
measured after vaccinating birds of all groups against Newcastle disease. Differential white
blood cell count, villi length, and crypts diameter of the duodenum and jejunum were also
measured.

The results showed a significant decrease (P<0.05) in the weights of the birds in the
antibiotic group (G3) on the seventh day compared to the control group and the other groups,
and this decrease continued until the end of the experiment, while the weights in the other
groups were almost equal until the end of the experiment.

An increase in mortality was observed during the second week in all groups, but the
increase was significant (P<0.05) in the antibiotic group (G3). It was also noted that the

mortality of the G5 group was significantly (P<0.05) less.

xiii



Regarding humoral immunity, there was a significant increase (P<0.05) in the
antibody titer of the G2 (8.4 £ 0.51) on day 27. However, on day 42, the antibody titer was
significantly higher (P<0.05) in the G5 group (4.20 £ 0.20). The antibody titer was very low
in the G3 (2.80 = 0.37). With regard to cellular immunity, the skin thickness of the G5 group
(2.348 £ 0.068) showed a significant increase (P<0.05) compared to the G2 and G3 groups
after 24 hours of sensitizing the skin to DNCB. After 48 hours, the thickness was still
significantly higher in the G5 group (2.331+0.046) compared to the other groups except the
control group. Moreover, the skin thickness of the G3 (1.497 + 0.297) was significantly less
(P<0.05) than that of the control group and the G5 group.

There were no significant differences in the ratio of bursa weight/body weight (%)
between all groups on day 27 and 42. While the ratio of spleen weight/body weight (%) was
significantly higher (P<0.05) in the G2 group (0.113 + 0.022) and the G3 (0.113 £ 0.022).
0.111 + 0.014) on day 27. On day 42 of the experiment, the spleen/body weight (%) was
significantly lower (P<0.05) in the G3 group (0.091 + 0.006).

There were no significant differences in differential white blood cell counts between
the groups tested in this experiment.

A significant increase (P<0.05) in the length of the duodenal villi was recorded for
the G2 group (1546.66 + 119.83 um) and the G4 group (1459.00 + 38.27 um). The results
showed that there was a significant increase (P<0.05) in the length of jejunum villi of the G4
group (2409.33 + 82.08 wm). The results also showed that there was a significant decrease
(P<0.05) in the diameter of the jejunal crypts of the G5 group (69.00 + 2.88 um). The results
also showed a significant increase (P<0.05) in the ratio between the length of the villi and

the diameter of the jejunal crypts for the G5 group (28.94 + 1.15).
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This study showed that humic acid and sodium humate has positive effects to increase
the ability and response of the immune system (humoral and cellular) when it is given daily

to broiler chickens until the age of marketing.
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