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Abstract. This study investigates the effects of ascorbic acid and gamma-aminobutyric acid (GABA) supplementation
on the physiological responses of thin-tailed sheep subjected to transportation stress. The research was conducted in
Lakaran Village, Wonosobo District, Tanggamus, Lampung, involving 20 male thin-tailed sheep divided into four
treatment groups: control (R0), ascorbic acid 100 mg/kg (R1), GABA 0.3 g/head (R2), and a combination of ascorbic
acid 100 mg/kg + GABA 0.3 g/head (R3). The results indicate that the combination of ascorbic acid and GABA (R3)
significantly reduced body weight loss, demonstrating a synergistic effect in alleviating stress compared to single or no
supplementation. The respiratory rates in the supplemented groups (R1, R2, R3) showed better stabilization than the
control group, with R3 approaching normal levels. Although all treatment groups exhibited increased heart rates and
rectal temperatures due to the stressful transport environment, the combination approach proved to be more effective in
managing stress. Overall, this study highlights the potential of ascorbic acid and GABA as suplement strategies to
enhance livestock welfare during transportation, contributing to better farming practices.
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INTRODUCTION

Transporting livestock is a common practice in today’s farming industry, but it can cause significant stress to the

animals. This stress can lead to noticeable changes in their health and performance. For instance, animals may
experience increased respiratory and heart rates, fluctuations in body temperature, and even weight loss. Factors like
vibrations from vehicles, noise, and unfamiliar environments contribute to this stress.
Research by [1] and [2] highlights the importance of managing stress during transport, as it is crucial for the well-
being of the animals and the economic success of livestock operations. For ruminants, such as thin-tailed sheep,
stress can lead to higher levels of Reactive Oxygen Species (ROS) and cortisol [3], which are harmful to their
health. When ROS levels become too high, it results in oxidative stress, which damages cells [4]. Increased cortisol
is also linked to changes in heart rate, respiratory rate, and body temperature, all of which can negatively impact
meat quality and overall productivity [5].

To reduce transport stress, farmers typically use methods like providing rest breaks, ensuring a steady supply of
water, and minimizing noise. However, these strategies often fall short of addressing the complex ways animals
respond to long journeys and changing conditions. This is particularly important because weight loss during
transport can lead to financial losses for farmers.

One promising solution is the combination of ascorbic acid (vitamin C) and Gamma-Aminobutyric Acid
(GABA) as supplements for sheep during transport. Ascorbic acid is an antioxidant that helps neutralize harmful
free radicals, or ROS, which tend to increase under stress. By reducing ROS levels, ascorbic acid helps keep the
animal's body balanced and prevents cellular damage during transport [6]. It can be given as an injection or oral
supplement, making it a safe option for supporting animal health in stressful situations[7].
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On the other hand, GABA works as a calming neurotransmitter that helps reduce excessive activity in the
nervous system caused by stress. This allows animals to feel calmer and less anxious [8]. GABA also has the
potential to boost antioxidant activity in stressed livestock[9]. Therefore, combining ascorbic acid and GABA is
expected to offer enhanced protection against the negative effects of transportation stress. This combination could
greatly improve the welfare of animals during transport and help reduce losses for farmers.

METHODS

This study was conducted in August 2024 in Lakaran Village, Wonosobo District, Tanggamus, Lampung, with a
total of 20 male thin-tailed sheep, each weighing between 15 and 25 kg. These sheep were maintained in a
controlled environment before the experiment began. They were randomly assigned to four treatment groups:

e RO (control, water only without any supplements)

e R1 (water + ascorbic acid at a dose of 100 mg/kg body weight)
e R2 (water + GABA at a dose of 0.3 g per sheep)

e R3 (water + ascorbic acid 100 mg/kg + GABA 0.3 g per sheep)

The research employed a completely randomized design (CRD) with five replications for each treatment. During
the pre-transport phase, lasting one day before transport, the sheep received their designated treatments orally, and
initial measurements were taken, including body weight, respiratory rate, heart rate, and rectal temperature.

One hour prior to transportation, the sheep were given oral supplements. They were then transported for eight
hours in a specially designed vehicle to simulate conditions of long-distance transport. After the transport, the same
variables were measured again to obtain post-transportation data. The collected data were analyzed using ANOVA
to determine the significance of differences among treatment groups, followed by post-hoc tests to assess
statistically significant differences.

RESULTS AND DISCUSSION

Body Weight Loss

Based on the data regarding the weight loss in thin-tailed sheep from one day before transportation to just after
transport, it is evident that there are variations in weight loss among the treatment groups, as presented in Table 1
below.

Table 1. Weight Loss in Thin-Tailed Sheep from One Day Before Transportation to Immediately After
Transportation

Treatment Body weight loss from one day before to immediately after transportation
(%) (kg)
RO -4,34 + 3,09 -0,89 + 0,62 a
R1 -1,99 + 3,28 -0,30+ 0,48 ab
R2 -3,81+1,05 -0,54+ 0,21 ab
R3 0,37 + 2,93 0,20+0,30 b

Table 1 shows the highest weight loss in the RO (Control) group, amounting to -4.34 + 3.09%, with an absolute
weight decrease of -0.89 £+ 0.62 kg. This indicates that sheep not receiving GABA or ascorbic acid supplementation
experienced higher stress levels, leading to more significant weight loss. In the R1 group (Ascorbic Acid 100 mg/kg
body weight), a weight loss of -1.99 + 3.28% was observed, corresponding to a decrease of -0.30 + 0.48 kg.
Although there was still weight loss, this figure was lower compared to the control group, suggesting that ascorbic
acid positively impacts the reduction of oxidative stress caused by transportation. In the R2 group (GABA 0.3
g/head), a weight loss of -3.81 £+ 1.05% and an absolute decrease of -0.54 + 0.21 kg occurred. While not as effective
as R1, GABA contributed to reducing stress by inhibiting central nervous system activity, thereby alleviating
anxiety and physiological stress in the sheep. The R3 group (GABA 0.3 g/head + Ascorbic Acid 100 mg/kg body
weight) demonstrated the best results, with a weight gain percentage of 0.37 + 2.93% and an absolute increase of
0.20 + 0.30 kg. This illustrates that the synergistic effects of GABA and ascorbic acid are highly effective in
mitigating the impact of transportation stress.
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Statistical analysis revealed that the R3 group significantly differed from the other groups. Duncan's post-hoc
test indicated that this group had a statistically significant difference at the 95% confidence level, reinforcing the
finding that the combination of GABA and ascorbic acid is a more effective approach compared to administering
either compound alone [10].

The control group (R0) showed the most significant weight loss compared to the other treatment groups,
confirming that transportation stress has a clear impact on animals without supplementation. Meanwhile, treatments
with GABA (R2) and ascorbic acid (R1) demonstrated insignificant weight retention compared to one another,
indicating that both can independently alleviate the effects of transportation stress, though their combination (R3)
resulted in significant differences. This suggests a synergistic effect between GABA and ascorbic acid, where
GABA alleviates anxiety from stress, and ascorbic acid reduces oxidative stress, providing more effective protection
against weight loss during transportation [10].

The results of this study support the hypothesis that the combination of GABA and ascorbic acid can offer better
protective effects against the impact of transportation stress in thin-tailed sheep. GABA, as an inhibitory
neurotransmitter, plays a role in reducing excessive excitability in the brain, which typically occurs during stress
[11]. This reduction in anxiety can potentially decrease extreme stress responses, such as increased respiratory and
heart rates, often correlated with body weight loss. Previous research by [11] showed that GABA administration in
animals led to reduced cortisol levels, the primary stress hormone, which correlates with decreased weight loss.

Furthermore, ascorbic acid functions as a potent antioxidant, mitigating the oxidative stress induced by
transportation processes [12]. As outlined by [13], the use of ascorbic acid in reducing stress is attributed to its
antioxidant properties, specifically its ability to eliminate the effects of oxidative stress. Oxidative stress is a
significant factor contributing to cellular damage during transportation, ultimately leading to weight loss. Ascorbic
acid helps maintain cellular integrity and repair oxidative damage, thereby supporting post-transportation immune
stability [13].

The combination of these two compounds (GABA and ascorbic acid) produces a synergistic effect, where
GABA mitigates physiological stress components while ascorbic acid alleviates oxidative damage. Research by [9]
supports these findings, demonstrating that GABA can enhance the antioxidant performance of ascorbic acid in
heat-stressed ruminants. This aligns with research [14] indicating that GABA administration can improve nutrient
digestibility, growth performance, and antioxidant status in beef cattle experiencing heat stress.

Respiratory Rate

Based on observations, the average respiratory rate in the control group (R0) was 39.60 + 7.79 breaths per
minute, which was considerably higher compared to the treatment groups that received supplements. The R1 group
(water + ascorbic acid) and R2 group (water + GABA) recorded respiratory rates of 35.60 + 4.78 and 37.20 * 4.38
breaths per minute, respectively. However, the R3 group, which received a combination of ascorbic acid and GABA,
showed the lowest respiratory rate at 34.40 + 3.58 breaths per minute (Table 2).

Table 2. Average Respiratory Rate of Thin-Tailed Sheep After Transportation

Treatment Average Respiratory Frequency
(Times/minute)
RO 39,60 + 7,79 ns
R1 35,60 + 4,78 ns
R2 37,20 + 4,38 ns
R3 34,40 + 3,58 ns

The recorded normal respiratory rate was 29.75 + 3.15 breaths per minute [15], providing a baseline for
assessing the treatment effects on livestock health. The control group (R0) exhibited a much higher respiratory rate
of 39.60 + 7.79 breaths per minute. This increase indicates a heightened stress response to transportation, aligning
with findings by [16], which state that transport stress often triggers an increase in respiratory rates in livestock. The
elevated respiratory rate in the control group reflects a physiological response to stress induced by transportation.
When animals experience stress, the sympathetic nervous system within the hypothalamic-pituitary-adrenal axis is
activated, releasing cortisol into the bloodstream [17][18]. Increased cortisol levels can weaken the animal's immune
response [19] and often lead to respiratory irregularities. Thus, the respiratory rate in the control group exceeding
normal limits can be understood as a clear indicator of negative stress responses. Supplementation with GABA and
ascorbic acid significantly improved respiratory rates, particularly in the R3 group, which received both
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supplements. GABA, as an inhibitory neurotransmitter, plays a crucial role in reducing anxiety and stabilizing stress
responses [20]. Studies suggest that GABA can decrease sympathetic nervous system activity, thereby reducing
excessive respiratory rates. Further, [21] confirms that GABA not only lowers anxiety but also enhances respiratory
function by relieving muscle tension in the airways. Ascorbic acid, or vitamin C, has strong antioxidant properties.
Oxidative stress caused by transportation can damage lung tissue and worsen respiratory conditions [22]. By
reducing oxidative stress, ascorbic acid helps maintain respiratory health, leading to normalized respiratory rates.
Research [22] shows that ascorbic acid can improve lung function in mammals under oxidative stress, supporting
our findings of closer-to-normal respiratory rates in the R3 group.

Heart Rate
The observed effects of the combined GABA and ascorbic acid supplements on the heart rate of thin-tailed sheep
after transportation are shown in Table 3 below.

Table 3. Average Heart Rate of Thin-Tailed Sheep Post-Transportation

Treatment Average Heart Rate (Times/minute)
RO 103,40 + 4,93 a
R1 110,80 + 8,40 ab
R2 118,60 +594 b
R3 119,60+ 4,09 b

Heart rate measurements in thin-tailed sheep highlight a significant physiological response to transportation
stress. The control group (RO) recorded a heart rate of 103.40 + 4.93 beats per minute, notably above the normal
range (75.50 £ 5.45 bpm) [15]. This increase indicates sympathetic nervous system activation as a stress reaction,
where hormones like adrenaline are released to prepare the body for a challenging situation [23]. Transportation
stress can trigger a "fight or flight" response, raising heart rate and blood flow to support physical readiness [23].

In the treatment groups, R1 (water + ascorbic acid) and R2 (water + GABA) recorded heart rates of 110.80
8.40 and 118.60 + 5.94 bpm, respectively. While supplementation aims to reduce stress effects, these values suggest
that physiological stress responses persisted, likely due to environmental conditions and the variety of pressures the
animals experienced during transport [24]. Interestingly, group R3, given a combination of ascorbic acid and
GABA, showed the highest heart rate, at 119.60 + 4.09 bpm. This suggests that while a synergistic effect of both
supplements was expected, prolonged transportation stress continued to impact the animals' physiological response.

In summary, although ascorbic acid and GABA supplementation showed potential in mitigating stress effects,
further research is necessary to optimize dosages and combinations, as well as to enhance transportation
management to improve animal welfare overall.

Rectal Temperature
The rectal temperature data for thin-tailed sheep after transportation is detailed in Table 4 below.

Table 4. Average Rectal Temperature of Thin-Tailed Sheep Post-Transportation

Treatment Average Rectal Temperature (°C) after Transportation
RO 39,48 +0.11
R1 39,76 + 0,68
R2 39,76 + 0,22
R3 40,18 + 0,54

The measurements of rectal temperature in thin-tailed sheep reveal significant changes due to transportation
stress. The data recorded a rectal temperature of 39.48 £ 0.11 °C in the control group (RO), indicating that this
temperature is above the normal range (38.85 = 0.25 °C), R1 (water + ascorbic acid) and R2 (water + GABA)
showed rectal temperatures of 39.76 + 0.68 °C. Meanwhile, the R3 group (water + ascorbic acid + GABA) exhibited
the highest temperature at 40.18 + 0.54 °C. This increase is likely attributed to the extreme heat conditions during
the study. Previous research has indicated that high ambient temperatures can lead to elevated rectal temperatures in
sheep during transportation [25]. Overall demonstrates that while the supplements provided show potential in
supporting animal welfare, a more comprehensive management approach and further research are needed to
determine effective doses and combinations to maintain optimal body temperatures in animals during transport.
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CONCLUSIONS

The study demonstrated that supplementation with ascorbic acid and GABA effectively mitigated the negative
effects of transportation stress in thin-tailed sheep. Among the treatment groups, the combination of ascorbic acid
and GABA (R3) exhibited the most significant reduction in body weight loss, highlighting the synergistic effects of
these supplements in alleviating stress. In terms of respiratory rate, groups receiving supplementation (R1, R2, and
R3) showed better stabilization compared to the control group (RO), with group R3 approaching normal respiratory
conditions.

Heart rate and rectal temperature measurements indicated elevated values across all treatments, which is
expected given that the sheep were in an uncomfortable situation during transportation. Overall, this research
indicates that the combination of ascorbic acid and GABA presents a more effective strategy for managing
transportation stress compared to single supplementation or no supplementation.
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