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ABSTRACT

Background and Objectives: White radish root is rich in phytochemicals with high antioxidant properties,
which are needed for the amelioration of heat stress in tropical rabbit production. This study investigated
the effect of oral administration of white radish root juice (WRRJ) on growth performance, physiological
response, and blood profile of rabbit bucks in a hot humid environment.

Methodology: Eighteen rabbit bucks were randomly allotted into 3 treatments of 6 bucks per treatment: 0
mL of WRRJ (control), 5 mL of WRRJ, and 10 mL of WRRJ, in an 8-week experiment. Data were collected
on feed intake (FI), body weight gain (BWG), and feed conversion ratio (FCR). Rectal temperature
(RT), respiratory rate (RR), heart rate (HR), and ear temperature (ET) were measured using standard
procedures. Blood samples were collected for hematology and selected serum biochemical analysis.

Main Results: The FI, BWG, and FCR were similar (P > 0.05) among the treatments. Range of values
obtained for RT (38.3 + 0.30 to 39.6 + 0.21 °C), RR (171.5 + 5.83 to 236.0 + 2.39 breaths/min), HR
(149.0 £ 3.84 to 176.0 + 7.48 beats/min) and ET (35.5 + 0.76 to 37.9 + 0.86 °C) were statistically (P >
0.05) similar among the treatments. However, in the 7" week of the experiment, RT of bucks given 10
mL WRRJ (39.6 £+ 0.21 °C) was higher (P < 0.05) than RT of bucks on 5 mL WRRJ (38.5 £ 0.36 °C). No
significant (P > 0.05) variation was observed in the hematological parameters and serum biochemical
indices among the treatments except in the total protein of rabbits on 10 mL WRRJ (5.3 + 0.25 g/dL),
which differ significantly (P < 0.05) from 7.0 + 0.24 g/dL (5 mL WRRJ) but similar to 6.5 + 0.07 g/dL
(control) at the onset of the experiment. The heterophil lymphocyte ratio of 0.48 + 0.03, 0.43 £ 0.05,
and 0.36 = 0.05 were observed for the control, 5, and 10 mL WRRJ treatments, respectively at the 8"
week of the experiment.

Conclusion: Administration of WRRJ at 5 and 10 mL twice weekly offered no significant antioxidant
effect on the growth performance, physiological response, and blood profile of rabbit bucks.
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INTRODUCTION

A tropical environment is characterized
by high ambient temperature coupled with high
humidity, thereby resulting in the extended exposure
of animals to heat stress, which in turn impairs the
physiological homeostasis, metabolic activities,
and reproductive performance of the animal. This
state of tropical environmental conditions is further
compounded by the effect of global warming,
making livestock production more challenging in the
tropics. Rabbits are highly sensitive to high ambient
temperature (Maertens and Gidenne, 2016) due to
their dense fur, few functional sweat glands, and
poor thermoregulatory system, which prevent heat
loss (Marai et al., 2002; Yagci et al., 2006; Oladimeji
et al., 2022). They perform optimally in 18-21 °C
thermo-neutral zone and 27.8 temperature-humidity
index (Marai et al., 2002). Temperatures outside the
thermo-neutral zone result in heat stress. Like other
homoeothermic animals, rabbits can regulate their
body temperature through physical, morphological,
biochemical, and behavioral processes to maintain
a relatively constant body core temperature (Marai
and Habeeb, 1994).

High ambient temperature activates
stress response, which comes at the expense
of rabbits’ optimal productive and reproductive
performance. Depression in feed intake, increase
in body temperature, pulse rate and respiration
(Adriaan Bouwknecht et al., 2007; Shebl et al.,
2008), alteration in packed cell volume, red blood
cell, glucose, and total protein (Okab et al., 2008),
deregulation in thyroid and stress hormone, albumin,
globulin, total lipid, and glucose levels (Marai et
al., 2008) had all been reported in heat-stressed
rabbits. Heat stress promotes oxidative free radical
production, resulting in oxidative stress, which
impairs the normal physiological condition of rabbits.
Accumulation of reactive oxygen species and its
metabolites in a biological system overwhelms the
endogenous antioxidant defense system. Rabbit
bucks are negatively affected by the increase in
reactive oxygen species generated during heat stress,
consequently affecting male fertility. Enhancing
antioxidant defense via exogenous administration

of antioxidant substrate and/or its precursors has
been recommended (Jimoh et al., 2018).

In recent decades, research has been
channeled towards finding natural sources of
antioxidants in the mitigation of heat stress in
livestock production. White radish (Raphanus
sativus) is an Indian traditional plant, the family
Brassicaceae, also known as white radish. It is a
root vegetable, and its different parts are reported
to have high medicinal values (Manivannan et al.,
2019). The radish contains polyphenolics such as
vanillic, sinapic, catechin, protocatechuic, coumaric,
syringic, caffeic, ferulic, and gallic (Magied et al.,
2016). Studies have revealed that flavonoids like
kaempferol glycosides and peroxidases are also
phytochemical constituents of radish (Hashimoto
etal., 2006), making it a potential source of natural
antioxidants (Wang et al., 2004). Antioxidant
properties in radish, may not be unconnected to
the presence of biologically-active compounds
that are able to modulate the activity of cellular
enzymes, such as glutathione-S-transferase and
quinone reductase, which facilitates more efficient
and rapid removal of reactive oxygen species (Lugasi
et al., 2005). Antimicrobial (Esaki and Onozaki,
1982), anticarcinogenic (Hecht et al., 2000), and
antimutagenic properties (Hashem and Saleh,
1999) have all been reported in radish. According
to Kapoor (1990), radish has been previously
used as an appetizer, digestive stimulant, and as
a laxative for the treatment of stomach disorders. The
important hypocholesterolemic and hypoglycemic
role of white radish roots and leaves was earlier
reported by Magied et al. (2016). In addition, the
extract of radish was found to increase the serum
high-density lipoprotein in normal rats (Taniguchi
et al., 2007), caused epithelium repair, prevented
colon mucosa cells against lipid peroxidation and
increased enterocytes in rats with a high-fat diet
(Sipos et al., 2002). Radish reportedly protects cells
by strengthening antioxidants like catalase and
glutathione (Chaturvedi, 2008). These antioxidant
properties of radish prevented oxidative stress
(Salah-Abbeés et al., 2009).

Despite the potential health benefits of white
radish root, there is a dearth of information on its
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in vivo utilization, especially in livestock animals.
The bulk of the beneficial effects of white radish
were reported in rats, while there remains limited
information on the potential effects of white radish
on rabbit buck performance and physiological
responses. This research was therefore conducted
to determine the heat stress mitigating influence of
white radish root juice (WRRJ) on growth, blood
profile, and physiological responses of matured
rabbit buck during the hot season. Therefore, it
was hypothesized that WRRJ could suppress the
heat stress effect by sustaining the production and
other physiological responses of matured rabbits
during the hot period.

MATERIALS AND METHODS

The experimental procedure of this study
was approved by the Institutional Ethics Committee
of the Department of Animal Physiology, Federal
University of Agriculture, Abeokuta, Nigeria. Also,
the guidelines for animal research of the Nigeria
Institute of Animal Science (NIAS) were followed.

Experimental Site and Meteorological
Observations

The research was conducted at the
COLANIM farm, Federal University of Agriculture,
Abeokuta, Ogun State, Nigeria. The farm is located
within 7°10’N and 3°2’E at an altitude of 76 m above
sea level in the rainforest zone of southwestern
Nigeria. The study was carried out during the hot
season in Nigeria from January to March for 8
weeks. Ambient temperature and relative humidity
of the hutches’ microclimate were recorded daily
at 8.00, 13.00, and 18.00 hours using a thermo-
hygrometer. Temperature-humidity index (THI) was
calculated according to Marai et al. (2001) using
the mathematical model: THI =T —((0.31 - 0.31 x
RH) x (T —14.4)); where T = dry bulb temperature
in degrees Celsius (°C), and RH = relative humidity
percentage divided by 100.

White Radish Sourcing and Processing

Freshly harvested white radishes were
sourced from a farm in Ogun State, Nigeria. The
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leaves were separated from the tubers, and the
tubers were properly washed, cut into pieces, and
blended in an electric blender. A muslin cloth was
used to extract the juice. The extracted radish juice
was poured into a clean bottle and stored at —20 °C
until needed, according to Ghozy and Tag Al Deen
(2019). The weight of radish roots used in this study
varies from 273 to 765 g, while the juice recovery
from the samples ranges from 70 to 85%.

Experimental Animals, Design and Management

A total of 18 crossbred (New Zealand
White x Chinchilla) rabbit bucks (4 months old)
were allotted in a completely randomized design
into 3 treatment groups, with each treatment having
3 replicates of 2 bucks each: Treatment 1 - control
group (the bucks were not given WRRJ), Treatments
2 and 3 received 5 and 10 mL of WRRJ, respectively.
The rabbits were housed in hutches made of wire
mesh, framed with wood, measuring 60 cm x 90
cm x 60 cm. Each hutch was provided with a feed
and water trough for concentrates and water,
respectively. Commercial grower’s mash of 17%
crude protein and metabolizable energy (ME) of
2,800 kcal/’kg and drinking water was provided ad
libitum. The WRRJ was carefully administered to
the rabbits orally twice weekly via drenching with
the aid of a clean and sterile syringe, according to
the dose assigned to each treatment (T1: 0 mL, T2:
5mL, and T3: 10 mL). The choice of 5 and 10 mL
was informed by our earlier in vitro study, where
WRRJ exhibited high antioxidant and free radical
scavenging properties. However, the frequency of
administration (twice/week) employed in this study
was based on safety measures because of the spicy
taste and pungent odor of the juice (Majekodunmi,
Unpublished data). The experiment commenced
in January 2022 and continued for 8 weeks, which
terminated in March 2022.

Data Collection

Growth performance

The body weight of rabbits in each replicate
was monitored weekly using a sensitive scale and
the weight gain was calculated as the difference
between the final weight and the initial weight for the



week. Feed intake was measured as the difference
between the feed offered and leftovers weekly.
Feed conversion ratio (FCR) was calculated as
the ratio of weight gain to feed intake.

Physiological responses

Measurements of the heart rate (HR),
respiratory rate (RR), rectal temperature (RT), and
ear temperature (ET) of individual rabbits were taken
twice a week between 13.00 and 14.00 hours for
8 weeks of the experiment. The HR of the rabbit
per minute was taken with a stethoscope placed on
the chest region of the animal. The RR was taken
as the number of breaths per minute by visually
counting the flank movement per minute. The RT
was measured with a digital thermometer (0.1 °C
accuracy) inserted into the rectum until it beeped.
The infrared thermometer was used to measure
the skin temperature on the ear.

Hematology and serum analysis

At the start (day 0) and the end (day 56)
of the experiment, blood samples were collected
into labeled sterile vacuum tubes containing
ethylene-diamine-tetra-acetic acid (EDTA) and
labeled sterile sample bottles without anticoagulant
for hematological and serum biochemical
analysis respectively from each rabbit in all the
treatments from the ear vein using a sterilized
disposable syringe and needle. Hemoglobin (Hb)
concentration, packed cell volume (PCV), red blood
cell (RBC), and white blood cell (WBC) counts
and the differentials (heterophils, lymphocytes,
eosinophils, monocytes, and basophils) were
determined as described by Feldman et al. (2000).
Heterophil-lymphocyte ratio (H/L) was calculated
from the values of heterophils and lymphocytes.
Blood constants, mean corpuscular volume
(MCV), mean corpuscular hemoglobin (MCH),
and mean corpuscular hemoglobin concentration
(MCHC) were calculated from Hb, PCV, and RBC
using appropriate formulae as described by Jain
(1986). Serum total protein, albumin, aspartate

aminotransferase (AST), alanine aminotransferase
(ALT), and malondialdehyde (MDA) concentration
were determined using the spectrophotometric
method from the specific reagent kits (RANDOX
Laboratories Ltd, UK), with a spectrophotometer
(visible spectrophotometer 721D Axiom Medical
Ltd, UK). Globulin concentration was obtained by
subtracting albumin values from the total protein.

Statistical Analysis

Data generated were subjected to one-
way analysis of variance (ANOVA) using SAS
software (SAS, 1999). Treatment means were
compared using the Duncan option of the software
and considered significantly different at P < 0.05.
The statistical model was as follows: y,=H+ A+
e, where Yi is the traits of interest, p is an overall
mean, A is the effect of i" level of WRRJ (i = 0,
5, 10), and e, is the random error.

RESULTS AND DISCUSSION

The ambient temperature, relative humidity,
and THI observed during the study are presented
in Table 1. The lowest temperature (23.02 °C) and
highest humidity (85.07%) were recorded in the
morning, while the highest temperature (33.23 °C)
and the lowest humidity (39.76%) were observed
in the evening. The THI ranged from 22.74 to
29.64, with the highest recorded in the evening.
The average temperature (29.54 °C) during this
study is higher than the temperature range (18-21 °C)
of thermal comfort for rabbits (Marai et al., 2002;
El Sabry et al., 2021). Likewise, the THI, which is
an indicator of the thermal comfort of an animal in
confinement, increased from 22.74 in the morning
t0 29.35 and 29.64 in the afternoon and evening,
respectively. According to Marai et al. (2002) the
optimal THI for rabbit husbandry is 27.8, while
THI 29.0-30.0 indicate severe heat stress. The
observed THI in this study indicated the absence of
heat stress in the morning but severe heat stress
in both the afternoon and evening.
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Table 1 Summary of meteorological observations during the experiment

Climatic factor 08:00 h 13:00 h 18:00 h Average

Relative humidity (%) 85.07 £ 1.96 43.39+2.16 39.76 + 2.53 56.33 £ 2.06
Ambient temperature (°C) 23.02 £ 0.49 32.54 £0.17 33.23+0.30 29.54 £ 0.42
Temperature-humidity index 22.74 + 1.65 29.35+1.26 29.64 £1.71 27.20 £ 1.03

The results of the growth performance
characteristics are presented in Table 2. No significant
(P > 0.05) variations and no particular trend of
the effect of WRRJ were observed on the growth
performance characteristics of the rabbit bucks
among treatments. Similarity observed in the feed
intake, weight gain, and FCR of rabbit bucks in
the control and WRRJ groups in this study is an
indication of no detrimental effect of WRRJ on
growth performance. This result is in agreement
with those obtained by Abedo et al. (2012), who
fed rabbits diet supplemented with 1.5% radish
seed. Similarly, Moram et al. (2015) did not find
significant improvement in feed intake, weight gain,
and feed efficiency of healthy male albino mice orally
administered radish root juice. On the contrary,
El-Tohamy et al. (2010) observed that radish seed
meal supplementation improved feed intake, final
weight, and FCR of rabbits compared to those in
the control. In the study of Anwar et al. (2020),
dietary supplementation of 100—400 mg/kg of radish
leaf extract could not reverse the negative effect
of atorvastatin administration on the body weight
of rabbits. In obese rats, oral administration of red
radish root juice (1-3 mL/kg BW/day) significantly
reduced feed intake and body weight gain (Ghozy
and Tag Al Deen, 2019).

The results of the thermoregulatory
indices of the rabbit bucks are presented in Table
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3. The observed range of RR (171.5 + 5.83 t0 236.0
+ 2.39 breaths/min), HR (149.0 + 3.84 to 176.0 £
7.48 beats/min), and ET (35.5+ 0.76 to 37.9 + 0.86
°C) were statistically (P > 0.05) similar among the
treatments across the week. The RT, which ranged
from 38.3 + 0.30 to 39.6 + 0.21 °C, were not
significantly (P > 0.05) influenced by the treatments
across the week except at week 7, with rabbits on
10 mL WRRJ having the highest value (39.6 £ 0.21 °C)
compared with (38.5 £ 0.36 °C) recorded for
rabbits on 5 mL WRRJ. However, the observed
RT in this study is within the range of 38.6 to
40.1 °C estimated for rabbits by Robertshaw (2004).
The RR observed in this study is higher than the
values reported by lyeghe-Erakpotobor et al. (2013)
in their study on the physiological performance of
rabbits in a sub-humid tropical environment. The
high RR recorded in this study is an indication of
thermal stress. Rabbits maintain heat balance in hot
environments by increasing their respiratory activity,
thereby losing more heat via evaporation from the
respiratory tract. This could explain the high RR
observed in this study. However, no effect of the
WRRJ was observed in the respiratory response of
the rabbit bucks, which may be due to the dosage
and frequency (twice/week) of WRRJ administration.
The ranges of values recorded for RR, HR, and
RT in this study are within the range indicated for
rabbits by Willmer et al. (2000).
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The hematological results of the
experimental animals are shown in Table 4. No
significant (P > 0.05) variations were observed in
all the hematological parameters both at the onset
and at the 8" week of the experiment. Though not
significantly different from the control, a numerical
reduction was observed in the H/L values among the
treatment groups at day 56 of the study compared
with the baseline values, with rabbits on 10 mL
WRRJ having the lowest H/L value. This is an
indication of the potential mitigating effect of WRRJ.
The present results on hematology align with that
of Moram et al. (2015) which showed statistically
similar values of hematological parameters for male
albino mice in control and those given radish root
juice (8 mL/kg body weight). In contrast to the present
finding, Salah-Abbes et al. (2008) reported that RBC,
WBC count, platelet count, and Hb concentration
in the blood of Balb/c mice given radish extract (15
mg/kg body weight) was significantly higher than
that of control mice. The results of Mohammed et
al. (2008) showed that methanolic and aqueous
extracts of radish seeds ameliorated the negative
effects of carbon tetrachloride injection on PCV,
RBC, and Hb concentration in albino Wistar rats.
The above reports on rodents suggests radish
possess bioactive substances that can influence
blood cell components which were not evident in
this study probably due to the dosage of WRRJ,
frequency of administration, and the level of heat
stress experienced by the rabbits.

Table 5 shows the results of the effect of oral
administration of WRRJ on the serum biochemistry of
rabbit bucks. Serum glucose, total protein, albumin,
globulin, AST, ALT, and MDA showed no significant
(P > 0.05) variations among the treatment groups
at day 56 of the experiment. Significant variation
was observed in the total protein at the onset of the
experiment with rabbits on 10 mL WRRJ having
the lowest value (5.3 + 0.25 g/dL) which differed
significantly from 7.0 + 0.24 recorded for rabbits on
5 mL WRRJ. The reduction in serum total protein
may be due to a dilution caused by an increase in
water consumption (Okab et al., 2008). However,
this variation in total protein cannot be attributed to
WRRJ since its administration had not commenced.
Administration of radish pods, leaves, or seed extract

has been reported to influence some biomarkers
(AST, ALT, LDH, and creatine kinase) of cardiac
function in albino rats (Shah et al., 2014) and heart
rate (Ghayur and Gilani, 2006) in anesthetized
rats. These reports suggest that radishes possess
phytochemicals with cardioprotective ability.
Younus and Siddiqg (2022) in their study on the
administration of 100 and 200 mg of radish pod
extract reported a significant reduction in rectal
temperature of mice 3-5 h after yeast-induced
pyrexia. Although no significant effect was recorded
in this study, radish root extract has been found to
influence glucose levels in the serum of diabetes-
induced rats (Dehghani et al., 2011; Magied et
al., 2016). Higher serum glucose values observed
at the onset of this study compared with day 56
may be due to the stress of being introduced into
unfamiliar surroundings where they were housed
individually with no visual and physical contact as
against their previous housing condition. Unfamiliar
environment and isolation are potent stressors
(Serra et al., 2004) and it has been reported that
elevated glucose levels in rabbits are generally due
to various stress factors (Jenkins, 2008) which might
be the result of the decrease in glucose utilization
to preserve energy during the stressed conditions.

Several studies (Wang et al., 2010; Beevi
etal., 2012; Goyeneche et al., 2015) have reported
different forms of polyphenol constituents in radish
when tested in vitro for antioxidative activity and have
been positively correlated with radical scavenging
and reducing ability. Magied et al. (2016) reported a
reduction in malondialdehyde concentration in the
serum of hypercholesterolemic rats administered 200
and 400 mg/kg BW/day of white radish root extract.
On the contrary, Atasever et al. (2020) showed that
oral gavage of fermented radish root (250 and 500
mg/kg) did not affect alanine aminotransferase
activity and malondialdehyde concentration in the
serum of male albino Wistar rats which support
the present finding. The reports highlighted above
on improvement in blood constituents following
administration of radish extract suggest activity
of several bioactive substances in radish which
may be dependent on the degree of cellular or
systemic stress induction, dosage and frequency
of administration.

Thai Journal of Agricultural Science Volume 56 Number 2 April-June 2023 81



THE AGRICULTURAL SCIENCE SOCIETY OF THAILAND

"(1102) Hqqedipa\ woy paulelqo sebuel
90UBI8}9Y, ‘onel ajAooydwA|-lydossiay = /H ‘lydouisos = so3 ‘e}foouowl = uop ‘iydosslay = 1oH ‘@1fooydwA| = wA ‘uonesuasuod
uigojboway Jenasndiod ueaw = JHOIN ‘uigojboway Jeinasndiod ueaw = HON ‘©wn|oA Jejnosndiod ueaw = ADIN ‘s1oleleld =
1e|d ‘|82 poo|q 8HyM = DGA ‘|I99 poolq pal = OgY ‘uigojboway = qH ‘Bwn|oA |90 paxoed = ADd ‘92In( 001 ysipel aiYm = Y 810N

8'0-€0 rAZAl) GO0OF9E0 SOOFEYD €00F8H0 8060 8LOFES0 LLOFSGSO 200FL90 TH
z-0 2920 0S0FSZ 00LF0Z 0G0FS0 G8E'0  0S0FSZ 0S0FSL 0S0FSL (%) so3
=0 000} 0S0FSL 0S0FGL 0S0FSL 6280 0S0FGL 00LF0Z 000F0¢C (%) uon
0.-¥¢ 9810 05ZF0SZ 00ZF06Z 000F0CE 2680 0S.¥G2¢ 00vFO¥E 0G0FG9E (%) ¥oH
08—¢¥ 6510 0SZFS0.L 0STFGL9 0G0FS99 8680 0SZF¥SE9 0SSFSZO 001 F009 (%) wAq
ve-12 L0 9Z0FZ€E 8T0FLZE PZOFLTE 9,00 9V0FGZE 9r0FLze €60F60c  (1P/B) OHOW
vz—8l z82°0 GEOFL6L O0LOFL6L 690FELT €680 L00F80Z 280F90Z 200FSOZ (6d) How
G/-0G 8600 L/SOFP6S 0Z0F6'85 891 FECEI 2650 0L0F0V9 LSESFO0EY 90ZFE99 (1) AOW
59-02 SO0 0SELFSLS 008F09F 00+ FO06E G090 0S6FS89 0SYFS9.L 00ZF089  (1/:0Lx)Ield
€1-G 680°0 GZ¥G/9'C 0S¥ ¥ 0G9°C GZZFGZV'Z  86L°0 0S ¥ 000 S/Z¥G/6'C GezFsiec (Mr/0Lx) ogM
6',-8°¢ €220 6LOFS9 990F8G 200FLTS 86,0 O0E€LFOS ¥S0FL¥y <200Fcy  (Me0Lx) 0gd
Vi-v'6 692°0 090F82L 0ZLFOLL OFoF9ol 16,0 O0€LFS0L PS0F86 GO0FLS (7P/6) aH
05-€€ ¥8€°0 05'LFG8E 00V FOVE 00°LFOES 6/80 008F0ZE 00SFO00S 001LF08Z (%) AOd

,sobues FHYMTW 0L FPYYMIWS  [o3u0) FHYM TW 0L FYYM WG [o)3u0D
anjeA-d anjeA-d J9)oweled

CRITEY LTI 9g Keg 0 Aeq

syonq 1iqqge. Jo ABojojeway uo 821nf J00. Ysipel slym JO UOIBASIUILWPE. [0 JO J08)T { d|geL

Thai J. Agric. Sci. (2023) Vol. 56 (2)

82



¢ Aa@\u

R 2

ASST

(1102) 11qQeIpa|y Wiols pauleldo sabue.

90UBlJ9)oY, "UONBLUBOUOD apAysplelpuoleW = YA ‘OSelajsuelioulwe sujuee = |V ‘oselajsueljoulwe sjeliedse = | Sy ‘uisjoid
[e101 = 41 ‘@2Inf100J ysipel a)iym = PYEM (S0°0 > d) Jualayip Ajueoiiubis ale sjdiiosiadns Jusiayip UM MOJ SWES 8U) Ul SUBSIA 4 :9)ON

/260 ¢6LFCLC €G'LF¥€0Cc 009%F1L6L [ASA) 90CcF¢'8l 0S'0F6'€C S6'CFLYC (qwyjowu) vaw
0'9¢-9'G Y620 <CLLF69l 6E9FL6C €8VF.8C L2 g8'LFLCl ALYV F LVl 7L0F V9 (/n) v
86—01 99€'0 ¢CGGF6EY 0LVCFE€9L 90LF9LL 8vL0 6¢CL¥1L€9 7L'G¥ 109 OL'L¥G9€E (/n) 1SV
€eal G080 Se0*0¢ 680+ ¥¢C 0L0+97¢C evl’o 1C0F91L ¥9°€+9¢ G0c+0¢ (p/Bw) ulingolo
0v—G¢ 6.0 6€0+FC¢€ Yo+ 49'¢ ¢loFce [AYAN G00F.'¢ €00F¥'¢e GL'0¥g¢ (Tp/Bw) uiwngly
G'/.-0G 0060 ¥.0*C9 SY0¥6'9 8G'0F8'G 2c00 GC0F€ES PC0F0L /00%G°9 (IP/B) dL
(014572 G080 €8CF/CL O0T9LFLveh 0GLLFZGSEL €LYO  OLZLFLV0Z OL'SLFOELC 096FF925Z (1p/Bw)ssoono

«Sobuel FHIMTW 0L UMW G |ol3uo) FIEIMTWOL FHEIM WG |onuod
anjea-d anjeA-d4 J9)oweled

CLITETEIEN] 9¢ Aeg 0 Aeq

$)oNQ 1gge. Jo AlSIWayo0Ig WnJas uo 9oIn[ 100. Yysiped aliym JO UOoNeISIUIWPE [0 JO 108 G d|qeL

83

Thai Journal of Agricultural Science Volume 56 Number 2 April-June 2023



I 1 AGRICULTURAL SCIENCE SOCIETY OF THAILAND

CONCLUSION

The results of this study demonstrated
that twice weekly oral administration of WRRJ at
5 and 10 mL, offered no significant antioxidant
effect on rabbit bucks as observed in the
heterophil-lymphocyte ratio and malondialdehyde
concentration which are indicators of stress.

Likewise, no effect was observed in the growth
performance, physiological response, and other
hematology and serum biochemical indices. Further
investigation using higher doses and/or more
frequency of administration of WRRJ as an anti-
stress is hereby recommended to elucidate its
beneficial effect on the production performance
of rabbit bucks reared under hot climes.
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