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Introduction: The health and integrity of the poultry digestive tract play a vital role in improving
performance, growth rate, and reducing mortality in broiler and layer flocks. A healthy digestive system
improves nutrient digestion and absorption, thereby enhancing overall feed efficiency. The gut immune
system serves as the first line of defense against pathogens. Any impairment of gut function can lead to
weight loss, reduced egg production, and increased susceptibility to disease. Additionally, unfavorable farm
conditions, such as high stocking density or inadequate ventilation, cause stress that weakens the gut immune
response. Intestinal health is widely recognized as a key determinant of overall flock performance.
Therefore, prioritizing digestive tract health is essential not only for maintaining bird welfare but also as an
economic strategy to improve production efficiency.

Materials and Methods: In this study, the effects of a drinking water supplement containing an avian-
derived cytokine (commercially known as CytoGard) were evaluated in broiler chickens for the first time.
There were six treatments: three concentrations of CytoGard including 10, 20, and 80 nanograms of the
active ingredient per liter of drinking water and three control groups were included: non-supplemented
drinking water (Control group), CytoGard without the active cytokine (Cyto0), and a commercial probiotic
PrimaLAC at the recommended dose. The trial was conducted over a 42-day rearing period using 360 Ross
broiler chicks in a completely randomized design consisting of six replicates in each group and 10 chickens
per replicate. Body weight and feed intake were recorded on days 10, 24, and 42. On day 30, blood samples
were collected from the experimental groups for hematological analysis and hemagglutination inhibition (HI)
assays against influenza and Newcastle disease. For sampling, two birds were randomly selected from four
cages per group (a total of 8 birds per group) and humanely euthanized on day 42. lleal and cecal digesta
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were collected for microbial population analysis, and tissue samples from the duodenum, ileum, and jejunum
were obtained for intestinal histopathology.

Results and Discussion: Our results showed that 20 ng/L of the cytokine acted as the optimal dose, reducing
the feed conversion ratio (FCR) by 0.10 during the starter and grower phases and by up to 0.14 during the
finisher phase. During the rearing period, the difference in FCR between this group and the control reached
0.19. Daily weight gain in this group in the starter phase increased by 0.57 g per bird. The weight gain
differences during the grower and finisher phases were 2.94 g and 2.44 g, respectively. Across the entire trial
period, this group exhibited a significant weight increase (4.13 g) compared to the control. Moreover, this
group showed a 2% reduction in mortality during the rearing period compared to the control group. The
concentration of 10 ng/L also resulted in improved FCR, and weight gain relative to the control. However,
the 80 ng/L concentration showed no significant difference from the control in any measured parameter.
Microbiological analysis of ileal and cecal digesta revealed that supplementation with CytoGard at 20 ng/L
significantly reduced the population of the pathogenic bacterium Escherichia coli compared to other
CytoGard-treated and control groups. Furthermore, the count of beneficial Lactobacillus bacteria
significantly increased compared to both the control and the Cyto0 groups. CytoGard treatment did not cause
any significant changes in hematological parameters or hemagglutination inhibition (HI) antibody titers for
Newecastle and influenza viruses compared to the control group. Histopathological evaluations indicated that
20 ng/L of the cytokine positively affected the intestinal microvilli and increased muscular thickness in the
duodenum, jejunum, and ileum. Villus length and muscular layer thickness in the 20 ng/L group were
significantly increased in the jejunum section compared to the control and Cyto0 groups.

Conclusion: In conclusion, regular administration of CytoGard as a drinking water supplement at the
optimal concentration during the rearing period led to increased body weight and reduced FCR in broiler
chickens. This supplement also had a significant impact on modulating gut microbial balance and enhancing
villus height and muscular layer thickness. Therefore, CytoGard may serve as a promising approach for
improving gastrointestinal health and reducing production costs in the poultry industry.
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2 Vitamin premix supplied the following, per kilogram of diet: Vitamin A 22500 1U, vitamin D3 5000 IU, vitamin E 45 IU, vitamin

B1 4 mg, vitamin K 5 mg, vitamin B12 0.4 mg, pantothenic acid 24 mg, folic acid 2.5 mg, niacin 74 mg, pyridoxine 7.3 mg, biotin
0.04 mg
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Figure 1- Survival rate of broiler chickens under various treatments during 42 days
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Cont.: regular water, Cyto0: CytoGard without active ingredient, Cyto10: 10 ng/L of the active ingredient, Cyto20: 20 ng/L of the

active ingredient, Cyto80: 80 ng/L of the active ingredient, Pro: Commercial probiotic PrimaLac at the recommended dose. The
meanz SD is given in each column
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Table 3- Effects of the experimental treatments on feed intake, body weight gain and feed conversion ratio in broiler chickens during

1-42 days
sl s 059 Jals s Bl Ve 0)Banle Ve o) Banle A o) Banle Ssmep SEM P value
Cont. Cyto0 Cyto10 Cyto20 Cyto80 Prob.
(5) #l39) SThss Span
(g) Feed intake
0l 093 22.87 5821 85. 22 70.21 09.23 41.22 1.26 0.345
Starter
) 0192 64.78 39.64 66.65 85.63 1166 5763 2.90 0.438
Grower
“’:%”’D 127.61  80.128 37.127 16.123 50.129 78124 578 0.316
Finisher
25 . 97.94 2397 88.96 40.95 86.96 66.95 3.15 0.221
Total period
(p5) 1395 0139 )38
Body weight gain(g)
el 093 18.05 16.69 18.51 18.62 17.75 17.74 1.58 0.421
Starter
55 52 46.50°  45.87° 48,552 49.442 45 .47° 49442 148  0.041
Grower
“f.'l*'_b’"’”s 62.05 62.98 63.13 64.49 61.60 64.05 2.18 0.315
Finisher
25 S . 51.78®  52.00° 53.20% 55.912 51.37° 55.232  1.61 0.021
Total period
(Shos p 5okl jg Ll S0k ) Sy b cupo
FCR(kg weight gain/ kg feed)
el 0yp2 1.27% 1.292 1.24% 1.172 1.31P 1.27% 0.04 0.045
Starter
55 52 1.39 1.37 1.35 1.29 1.39 1.29 0.05 0.215
Grower
":l’“l?°”° 2.052 2.05% 2.02@ 1.912 2.10° 1.952 0.05 0.031
Finisher
25 S . 1.90° 1.82@ 1.82% 1.712 1.89° 1.732 0.04 0.022
Total period
oyl Mg pa3ls
EPEF
°’9>J§_ 252.3>  285.8° 298.27° 333.122 25454 325,012 1391 0.031
Total period

(P<0.05) wloas (515 Jls sime olgicds doyd gxis 31 oS Jlosinl prbans 53 o pSilio €oglis il so yl sime gl ()l bt By > by o pSilin P
odle jl yud/p )59l Ae LCYLO8O w0350 o3lo jl ydlp Sl Yo :CYL020 w0 350 03lo jl ydlp Sl Vo :CYLO10 w0 350 o3l y9ds 5,5 gulw :CYLO0 ( Joane I :CONL.

e 33 b SVl (658 Sgug PTO. w050
Sile 3,k cles=SEM

ab Means within a row with different superscripts differ significantly (P<0.05). Differences in means were reported as significant at a

probability level of less than 5 percent (p<0.05)

Cont.: regular water, Cyto0: CytoGard without active ingredient, Cyto10: 10 ng/L of the active ingredient, Cyto20: 20 ng/L of the
active ingredient, Cyto80: 80 ng/L of the active ingredient, Pro: commercial probiotic PrimalLac at the recommended dose
SEM =Standard Error of Means
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Figure 2- Changes in daily weight gain and feed conversion ratio FCR during 1-42 days
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Cont.: regular water, Cyto20: 20 ng/L of the active ingredient, Pro: commercial probiotic PrimaLac at the recommended dose

zLs (Mountzouris et al., 2010; Apajalahti et al., 2004).
poSuw 5 poibl i clgixe o Lactobacillius slass ke
oS 3l i s sl 0ad o3l L (D g C cuanad) ¥ S5 o
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oy (P <0.05) 35 I3 —ixe Cy080 4 Cyt00 o5, 5 cali
395 ¥V 0393 )3 3,8 g0k 5l il 0 p Sl Ve cdale dtwgy Byan
09,5 ;> Lactobacillius slas b 639y (29,50 yald Jolss o
ol aald 4y s jbd sxe iuli8l peS g poill > 55 Prob.
Lactobacilliu S sgugy doyd K 5l oolasiol ¢ idgfy 5o 0
4 Lactobacillius gy ialjsl comw Sawlsl Ol > caseis
(Zhang et al., 1 039y soman g o E. Ol yials
ouiS 4lo S 59 Lactobacilliu lactis < yin g3 S 55.2021)
o g ol D LS dag 0lIE 025 4 (0 98 (sl
(Lietal, a5 Lactobacillius il ¢ E. coli s jxo (sals
Cogmon p S amayn 45 B3 5L 35 6,500 Sllllas .2025)
il e LS e e LS 039 (S
(Song et al.,, 4.5 . Bifidobacterium 4 Lactobacillius
a3y sialS s agy clackle 553,85l pulpls 2014)
o) 35 b diadgu slagsySL Ll g S slon sl L
S ol i Sl A B Bgnle clale i3l Ll
Sgm wals 5|, S Lactobacillius slis bl s E. coli slas
o3l jl b ledlis cslageul 3,5 5mke b slajs > Vil
395 o 01 03g) ol by LtalS sl V=S gyl 0 e
lallas 3 o jobolan 9 oo oS )low 13 5l (65 gle el
o] e Cand el 039y o) byl ol o 0)lil LS
Ay gl ly bty el cpl a0 b S ylew b agalge 55 039,
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