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ABSTRACT

This study examined the protective effects of Vitamin C supplementation on hepatic function indices in three
chicken breeds: FUNAAB Alpha (FAC), Ross 308 broilers (BRO), and Nigerian Light local chicken Ecotype from
Niger Delta (ND) raised under controlled exposure to crude oil polluted environment. The experiment involved
216 chickens divided into exposed and unexposed groups. Exposure to hydrocarbons disrupted liver enzymes and
protein metabolites suggesting risk to organ dysfunction across all breeds. Remarkably, Vitamin C
supplementation decreased the levels of Aspartate aminotransferase, Alanine aminotransferase and Alkaline
phosphate with noticeable percentages ranging from 0.36-25.82% across all the breeds, underscoring its
antioxidant role in supporting liver’. Notably, the FAC and ND chickens exhibited higher resilience to
hydrocarbon toxicity. The study highlights the significance of dietary Vitamin C in mitigating environmental
pollution's effects on poultry, with implications for enhancing poultry health and production in hydrocarbon-
exposed regions like the Niger Delta region of Nigeria.
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INTRODUCTION

Petrochemical-driven air pollutants presents significant health hazards, especially in regions heavily engaged in
crude oil exploration such as the Niger Delta, Nigeria (Echendu et al., 2022). The toxic effects of these pollutants
(polycyclic aromatic hydrocarbons, volatile organic compounds, particulate matters and gaseous emissions)
directly impair cellular functions by disrupting homeostasis, through the activation of inflammatory signaling
pathways, exacerbating reactive oxygen species (ROS) production in a feedback loop (Burritt, 2008; Zhang et al.,
2020). Poultry farming serves as a vital source of animal protein and livelihood for many households (). The risk
of hydrocarbon pollutant exposure induced oxidative stress which adversely impact poultry health, welfare and
productivity (Al-Kerwi et al., 2022). The liver, the primary organ for detoxifying xenobiotic compounds, play a
vital role in maintaining the body’s biochemical and physiological homeostasis (Gencer et al., 2015). However,
exposure to environmental pollutants such as hydrocarbon poses significant threat to its functional integrity
resulting in hepatic inflammation, necrosis, and impaired detoxification capabilities (Samet and Wages, 2018;
Manisalidis et al., 2020). Understanding the mitigative role of antioxidants such as Vitamin C on liver function
of crude oil pollutant-stressed chickens can help sustain poultry farming in polluted regions. Furthermore, there
could be breed-specific variations in response to the pollutant stress and antioxidant supplementation. This study
aimed at investigating the breed-specific responses and antioxidant interventions of Vit C fed chickens raised
under hydrocarbon exposed environment.

MATERIALS AND METHODS

This study was conducted at Department of Animal Science, Rivers State University Teaching and Research Farm,
Port Harcourt, Nigeria, using 216 chicks from three chicken breeds: Ross 308 Agrited broilers BRO, FUNAAB
Alpha FAC, and Nigerian light local chicken Ecotype from Niger Delta ND (from crude oil polluted communities
- Eleme, Okrika, and Gokana), bred under the same environment from day-old to 35 days of age (DOA). At 35
DOA, the chicks (72 per breed) were allotted randomly into control group (CON - no exposure, no vitamin C),
and two treated groups identified as EXPO and EXV (Exposed with no vitamin C and exposed with vitamin C
respectively) Each experimental group was replicated three times. The treated groups were raised under controlled
exposure to air pollutants achieved by spraying crude oil (1000ml) on alternate days in the poultry pen between
0800 — 1200 hours for 35 days. The Vitamin C supplement (Introvit — C WS (Interchemie, Holland) was
administered at 0.5 g/10L water (). Commercial finisher feed (19%CP; 3150 ME/kcal) and water were offered ad
libitum. At the end of the exposure period, three birds were randomly selected from each replicate, and blood
samples (3ml) were collected via the brachial vein into sterile plain red-top vials. The samples were subsequently
centrifuged at 3000 RPM for 10 minutes to separate the serum which was carefully extracted for liver function
and biochemical analysis. The hepatic function indices examined include, Aspartate aminotransferase (AST),
Alanine aminotransferase (ALT) and Alkaline phosphate (ALP), total protein TP, albumin ALB, and globulin
GLO.

Analysis of Data
Data were analysed using analysis of variance (ANOVA) option of SAS statistical package.
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RESULTS AND DISCUSSION

Table 1 shows the effect of breed and exposure on the hepatic function indices of chickens. The findings indicate
that exposure significantly elevated hepatic enzymes levels (AST, ALT, and ALP) across all chicken breeds (Al-
Badri et al., 2019), with BRO exhibiting the highest enzyme activity likely due to their rapid metabolic and growth
rates in high performing breeds (McGill 2016). FAC chicken demonstrated higher levels of TP, ALB, and GLO
levels compared to BRO and ND, suggesting enhanced immune competence, nutritional adequacy, and liver
health, all of which contribute to improved productivity and resilience in challenging environments.

Table 1 Main Effect of breed and Exposure Type on hepatic indices of chickens studied

Fixed factor AST(ip/) ALT@wD) ALP@Gu/1) TP(g/M) ALB(g/l) GLO(g/D)
Main effect of BREED

FAC 71.00° 11.76a 96.57° 44.87*  27.25% 17.68*
BRO 87.13% 11.03a 112.77* 38.95>  24.77° 14.25°
ND 69.32° 11.31a 101.66° 41.32*  26.84* 14.48°
SEM 3.78 0.22 4.25 1.50 0.85 1.45

Main effect of EXPOSURE Types
CON(No Hydrocarbon/NoVitc C)  71.14° 11.03a 90.93° 37.46>  26.08a 11.52°

EXPO Hydrocarbon Only 85.9p* 11.82a 121.76* 45.86* 26.22a 19.642
EXVVit C only 70.39° 11.25 98.32° 41.82%  26.56a 15.25%
SEM 2.97 0.19 5.03 1.52 0.56 1.24°

®Means within the same column effects with different superscripts are significantly different at P(<0.05); AST:
Aspartate aminotransferase (ALT): Alanine aminotransferase; ALP: Alkaline phosphate, TP: Total protein; ALB:
Albumin; GLO: Globulin; FAC — Funaab Alpha Chicken; BRO — Ross 308 Agrited Broiler, ND — Nigerian Light
local Chicken Ecotype from Niger Delta; CON - No Exposure, No Vitamin C, EXPO — Exposed to hydrocarbon
only without Vitamin C; EXV - Exposed to Vitamin C only

Table 2: Interaction effect of breed and exposure type on hepatic indices of chickens studied

Parameter FAC BRO ND
Liver CON EXPO EXV CON EXPO EXV CON EXPO EXV SEM
enzyme

AST (ip/l) 67.69° 83.43* 61.89° 77.20° 95.31° 88.88% 68.52° 79.04® 60.41° 3.24
ALT (iw/1) 11.16° 12.66° 11.46° 10.66¢ 11.23® 11.19° 11.25° 11.58* 11.11® 0.2

ALP (ip/l) 78.19¢ 118.03* 93.49° 108.13° 128 102.18°  86.46° 119.25° 99.28° 4.77

Total 41.37° 48.31*  44.93> 34.93> 4336 38.57° 36.09° 45.92 41.95% 1.51
Protein(g/dl)

Albumin 27.84* 25.70> 28.22* 23.87° 24.86° 2558> 26.53* 28.09° 25.89° 0.66
(g/dl)

Globulin 13.73% 22.60° 16.70° 11.26> 18.50° 12.99* 9.56° 17.83° 16.06* 1.31
(g/dD)

However, persistently high levels in stressed environments may also signal a compensatory response to chronic
oxidative stress or inflammation. Pollutant exposure led to a notable increase in hepatic enzymes (6.68-25.32%)
and protein metabolites implying hepatic stress and subclinical liver damage consistent with the inflammatory
response noted in pollutant exposed birds (King et al., 2021). However, Vitamin C supplementation significantly
reduced enzyme levels and improved hepatic indices, highlighting its antioxidative capacity to mitigate oxidative
stress-induced liver dysfunction (Oleforuh-Okoleh et al., 2023). Variations in the breed-specific response to
exposure and antioxidant intervention among the breeds as revealed in Table 2 may stem from differences in
genetic resilience, metabolic demands and antioxidant defense mechanisms (Miller ef al., 2018).

CONCLUSION AND RECOMMENDATIONS

Vitamin C supplementation improved liver biochemical indices in all chicken breeds studied, highlighting its
antioxidant benefits, particularly in hydrocarbon-polluted regions. Farmers should use chickens with short
generation intervals and locate farms away from toxic hydrocarbons. Further research is needed to assess the
impact of prolonged exposure and hydrocarbon levels on birds.
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