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Abstract | The use of natural medicines to improve the performance of chickens is increasingly in demand by poultry
producers as well as consumers because of their safety. This study aims to determine the impact of supplementation of
natural veterinary medicine (viz., Minyak Rajas (MR)) through feed on the performance and blood profile of grower
phase fighting roosters. Sixty (60) fighting roosters were raised in individual cages and randomly divided into four
groups. The MR was administrated through feed with respective doses of 0, 0.1, 0.2, and 0.4 ml/kg/day for seven
weeks. The results showed a significant (p<0.05) increase in the cumulative voluntary feed intake, the cumulative body
weight, the average daily weight gain, and the feed conversion efficiency in MR administered groups as compared to
the control group. The best performance was exhibited (p<0.05) by the 0.2 ml/kg/day treatment group as compared
to the control and other treatment groups. Total erythrocyte count and mean corpuscular haemoglobin concentration
(MCHC) were also found higher (p<0.05) in the 0.2 ml/kg/day MR treatment group when compared with the con-
trol group. However, other haematological and biochemical indicators remained unaffected by the dietary treatments
and their values were in the normal range. In conclusion, the supplementation of natural animal medicine MR have a
beneficial effect on the health and performance of the grower phase fighting roosters.
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INTRODUCTION

Indonesia has at least 32 local chicken types as genet-
ic resources; one is Balinese chickens. Local chickens
reared for two purposes, namely meat and egg production,
while a third category is fighting roosters, which is a com-
paratively high-cost chicken (Nataamijaya, 2010). Stag-
es of raising native chickens are divided into the starter
phase (0-8 weeks), grower phase (9-15 weeks), and then
developer-finisher phase (>15 weeks age) (Vasinopas and
Meckvichai, 2015). To increase the performance of lo-
cal chickens, breeders had crossbred local chickens with

good exotic chicken strains. Some of the imported fighting
roosters used were Lancy, Clarret, Sweater, Gold whithe,
and Peruvian roosters. Cross-breeding of these non-na-
tive chickens with Balinese chickens produced fighting
roosters with good performance. To get the good quality
cross-breed fighting roosters, breeders follow a strict selec-
tion process starting from the starter phase (Hidayat and
Asmarasari, 2015; Ulfah et al., 2015). Chickens that do
not pass the selection procedure removed to consumption
stock. The success of animal husbandry requires genetic
resources, nutrition, good management, strict prophylyt-
ic medication, and biosecurity plans (Ardana, 2011). The
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use of natural growth promoters is increasing due to safety
reasons. One of the herbal products that are widely used
by breeders is Minyak Rajas (MR) which is a commercial
product produced by PT. Songgolangit Persada, Indonesia.
Minyak Rajas is a natural veterinary medicine formulated
from various herbs based on EM (effective microorgan-
ism) technology. The active ingredients of this product in-
cludes, coconut oil, Zingiberis rhizoma, Languatis rhizoma,
Curcuma rhizomes, Imperatae rhizoma, betel leaf (Piper
betle L.), and Zingiber purpureum rhizomes. Coconut oil
contains various energy-rich substances like triglycerides,
lauric acid, stearic acid, and linoleic acid (Intahphuak et
al., 2010); Zingiberis rhizoma contains several antioxidants
like zingiberene, zingiberol, cineole, and quercetin (IMao
et al., 2019). Languatis rhizoma possess eugenol, sesquit-
erpenes, methyl cinnamic, and kaempferia (Kaliyadasa and
Samarasinghe, 2019). The rhizomes of curcuma sp. have
several antioxidant, anti-inflammatory and antimicrobi-
al compounds wiz., curcuminoid compounds, flavonoids,
and triterpenoids (Rohaimi et al., 2012; Simoh and Zain-
al, 2015). The Imperatae rhizoma contains alkaloids, flavo-
noids, steroids, triterpenoids, tannins, and phenolics (Liu et
al., 2010). Betel leaf (Piper betle L.) contains saponins, fla-
vonoids, and polyphenols in both plant parts and its’ essen-
tial oil (Syahidah et al., 2017). Zingiber purpureum rhizome
contains flavonoids, saponins, tannins, triterpenoids, cine-
ole, and essential oils (Astarina et al., 2013). These active
compounds are reported to have pharmacological effects
such as antioxidants, antimicrobials, anti-inflammatory,
analgesic, antipyretic, cholesterol-lowering, hepatostim-
ulant, immunostimulant, anticancer, and anti-helminthic
(Maneewan et al., 2011; Spriridonov, 2012; Labban, 2014;
Omonijo et al. al, 2018; Merdana et al., 2019; Ahlina et
al., 2020; Ahmad et al., 2020). MR has a slightly thick oily
texture, yellowish-brown color, and has a distinctive aroma

with a pH about 5-6.

Itis well established that drugs that can maintain the health
of the digestive tract of animals have a boosting impact on
nutrient absorption, growth, and feed digestion efficiency
(Mustchler, 2001; Katzung, 2004). MR is known to have
ameliorative effects against various diseases of the digestive
system of animals and worm infestation. Chicken breed-
ers also believed that it can significantly increase muscle
growth in fighting roosters probably due to improvement
in nutrient absorption. The supplemental dosage of MR
for ruminants is 0.02-0.04 ml / kg, while for avian is 0.1-
0.4 ml / kg body weight.

Unfortunately, there is no published literature is availa-
ble on the supplemental effect of MR in fighting roosters.
Therefore, current study was carried out to investigate the
effects of dietary supplementation of MR on performance,
haematological indices and blood biochemical profiles of

fighting roosters.

MATERIALS AND METHODS

ETHICAL CLEARANCE

The procedure for using experimental animals were ap-
proved by the Veterinary Ethics Committee of the Fac-
ulty of Veterinary Medicine, Udayana University (Ap-
proval letter number: 15 / UN14.2.9 / PT.01.04 / 2020).
'The research location was the Centre of Fighting Chicken
Farming located in Madenan Village, Buleleng Regency,
Bali Province, Indonesia. Blood tests were carried out at
the Laboratory of Veterinary Physiology, Pharmacology,
and Pharmacy, Faculty of Veterinary Medicine, Udayana
University.

ANIMALS AND MANAGEMENT

Eight weeks old, healthy cross-breed fighting roosters
(n=60, average BW: 0.5-0.6kg) in the grower phase were
adopted for this study. All selected roosters have met the
criteria to be fighting roosters and have gone through the
complete vaccination program. In the first week, the roost-
ers were acclimatized to the experimental environment
and given commercial grower feed (CP-592, PT. Charoen
Pokphand Indonesia Tbk.) and drinking water ad /ibitum.
During experiment, a natural light cycle of 12-hours light/
dark was adopted. In the second week, the chickens were
started to be given treatment twice a day, namely 7.00 AM
and 3.00 PM according to the needs of the chickens with
access to fresh and clean drinking water. The health and
biosecurity program for experimental animals was strictly
implemented under the supervision of field veterinarians.

EXPERIMENTAL DESIGN AND TREATMENTS

The study used a completely randomized design; sixty
roosters were divided into four different treatment groups.
Each rooster was placed in an individual cage provided
with feeding and drinking equipment. Treatment of MR
was given for seven weeks by mixing it in a commercial
grower feed. The diet contains following nutrients: water
content maximum 14%, crude proteins minimum 15%, fats
3%, fibers 8%, ash 8%, Calcium 0.9-1.0%, Phosphor 0.55-
1.0%, and amino acids 1.6%. The MR was administered to
roosters through feed with respective doses of 0, 0.1, 0.2,
and 0.4 ml/kg/day for seven weeks.

PERFORMANCE OF ROOSTERS

Parameters measured to see the performance of fighting
roosters include feed consumption, cumulative weight
gain, weekly body weight, average daily growth and feed
conversion efficiency (Morbos et al., 2016).

Cumulative voluntary feed intake (CVFI):

Cumulative voluntary feed intake in grams was calculated
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Figure 1: Cumulative voluntary feed intake of grower
roosters after treatment of NVMR

Cumulative weight gain (CWG): The cumulative weight
gain in grams was calculated as follows:

Note: BW:i = body weight of birds at any specific time
period, BWo = initial body weight.
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Figure 2: Cumulative body weight gain of grower roosters
after treatment of NVMR

Average Daily Gain (ADG): The ADG of the birds was

calculated using the formula as:
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Figure 3: The average daily gain of grower roosters after

treatment of NVMR

Feed conversion ratio (FCR): The FCR was calculated as:

Note: CVFI = Cumulative Voluntary Feed Intake, BWi =
body weight of birds at any specific time period, BWo =
initial body weight.
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Figure 4: The feed conversion ratio of grower roosters after

treatment of NVMR

BLOODS SAMPLING

A total of 3 ml of blood was collected aseptically through
the brachial vein using a 5 ml syringe with a 22G nee-
dle. Then immediately, 1 ml of blood was transferred to
a vacutainer tube with EDTA for haematological exami-
nation, and 2 ml transferred to a vacutainer tube without
anticoagulant for serum biochemistry tests. Blood samples
were stored in a cool box with icepacks during transport to
the laboratory for further examination.

HEMATOLOGICAL ANALYSIS

Routine blood tests, including red and white blood cell
profiles were performed using an Auto Hematology Ana-
lyzer (RT-7600, Rayto Life and Analytical Sciences Co.,
Ltd). The red blood cell profile includes the following pa-
rameters: total erythrocytes, haemoglobin, hematocrit, and
erythrocyte index. The erythrocyte index includes mean
corpuscular volume (MCV), mean corpuscular haemo-
globin (MCH), and mean corpuscular haemoglobin con-
centration (MCHC). Examination of white blood cells
includes total and differential leukocytes, including het-
erophils, lymphocytes, eosinophils, monocytes, basophils,
and the ratio of heterophils and lymphocytes (H/L ratio).

BLoobp CHEMISTRY

Serum samples were processed using the Automatic He-
matology Analyzer (Ichem-535Vet, Icubio). The alanine
transaminase (ALT) was quantified using an ALT (GPT)
IFCC reagent, while aspartate transaminase (AST) us-
ing AST (GOT) IFCC reagent (Biorex Diagnostic, UK).
The serum creatinine test was checked using Creatinine
ST-Reagent (PT. Gresik Sarana Tirta, Indonesia). Exam-
ination of blood urea nitrogen (BUN) was done by using
the Mocznik / Urea kit reagent (BioMaxima, Poland). All

test results were presented in milligrams per deciliter (mg

/dL).
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Table 1: Performance of growing roosters after supplementation of Minyak Rajas (Mean+SD)

Parameter

Cumulative feed intake (g)
Weight at 15 weeks (g)
Cumulative weight gain (g)

Weekly weight gain (g)

Average daily gain at week 8-15 (g/day)

Feed Conversion Ratio

Treatment of Minyak Rajas

Control 0.1 ml/kg 0.2 ml/kg 0.4 ml/kg
3.693+101° 3.916+103b° 4.127£132%  4.144+96¢
1.342+912 1.418+101° 1.575£70¢ 1.533+49b¢
759+69 845+45® 981+43° 930+14°
108+10.84* 121+11.48® 140+9.63¢ 132+13,84°
15.49+1.41*  17.49+0.96" 20.02+¢1.08  18.98+1.27"
4.89+0.38* 4.640.30 4.21+0.36° 4.46+0.29>

Note: mean with different superscripts in the same row indicate significant difference (P<0.05),

Table 2: Cumulative voluntary feed intake (g) of growing roosters after treatment of Minyak Rajas (Mean+SD)
Week-9
389+28*
384+32¢
454£30¢
42616

Note: mean with different superscripts in the same column indicate significant difference (P<0.05)

Dose
Control
0.1 ml/kg
0.2 ml/kg
0.4 ml/kg

Week-10 Week-11 Week-12 Week-13 Week-14 Week-15
414177 456+332 573+332 593+21* 610+28° 658+30°
471+26° 528+14° 586+19% 620+19% 658+35P 669+24
523+43¢ 576+34¢ 608+31° 62621 659+23b 681+31"
486+20° 563+23¢ 615+30P 661+27P 690+31¢ 703+21¢

Table 3: Cumulative weekly body weight (g) of growing roosters after treatment of Minyak Rajas (Mean+SD)

Dose
Control
0.1 ml/kg
0.2 ml/kg
0.4 ml/kg

Dose
Control
0.1 ml/kg
0.2 ml/kg
0.4 ml/kg

Dose
Control
0.1 ml/kg
0.2 ml/kg

Week-9
13.6+1.4
14.4+1.5
15.6x1.1
14.6x1.6

Week-9

4.33+0.29°
4.84+0.46°
4.25+0.77°

Week-9  Week-10 Week-11 Week-12 Week-13 Week-14 Week-15
676+47% 773+58° 877+74 986+88* 11104952 1214+92 1342+91*
671642 790+68" 912+86* 1038+93* 1163+872 1293+93* 1418+101°
703+49° 839+46° 983+48¢ 1128+65¢ 1277+81¢ 1427+74¢ 1575+70¢
698+43> 825+48® 959+67b 1096+46> 1240+60° 1385+69° 1533£49>
Note: mean with different superscripts in the same column indicate significant difference (P<0.05)
Table 4: The average daily gains of growing roosters after treatment of Minyak Rajas (Mean=SD)
Week-10 Week-11 Week-12 Week-13 Week-14 Week-15
13.9+2.1# 14.9+2.0? 15.6+2.2° 16.7+2.4* 14.9+2.2¢ 17.0£2.5°
16.6x1.9® 17.4+1.5° 18.0£2.0° 17.9£2.4° 18.6+2.0° 17.9+2.42°
19.4£1.1¢ 20.1+1.1¢ 21.3+1.8° 21.3+1.6¢ 21.4+1.8¢ 21.1+1.4¢
18,1+0.8 19.1+1.3% 20.6+1.6> 20.6+1.5¢ 20.7+1.7% 20.1+1.8>
Note: mean with different superscripts in the same column indicate significant difference (P<0.05)
Table 5: The feed conversion ratio of growing roosters after treatment of Minyak Rajas (Mean+SD)
Week-10 Week-11 Week-12 Week-13 Week-14 Week-15
4.32+0.50° 4.63+1.05* 5.05+0.78* 5.32+0.84* 5.78+1.24* 5.58+1.02*
4.10+0.56° 4.36+0.46" 4.67+0.36° 5.04x0.73° 5.32+0.86" 5.25+0.85°
3.87+0.50° 4.01+0.47¢ 4.22+0.53¢ 4.42+0.46° 4.51+0.33¢ 4.61£0.48¢
3.84+0.29¢ 4.20+1.38 4.50+0.32  4.59+0.57" 4.76+0.49> 5.02+0.50b

0.4 ml/kg

4.23%0.55"

Note: mean with different superscripts in the same column indicate significant difference (P<0.05)

STATISTICAL ANALYSIS

'The obtained data were analyzed by One-way Analysis of
Variance followed by Duncan’s test using IBM SPSS sta-

tistic 23. The variation among the treatment groups at 5%

level (p<0.05) was stated as statistically significant

RESULTS

CHICKEN PERFORMANCE

The cumulative performance of the growing fighting
roosters was shown in Table 1, while the detailed weekly
performance was exhibited in Table 2, 3,4 and 5. Statistical
analysis showed that MR supplementation in feed had a
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significant effect (P<0.05) on cumulative feed intake, cu-
mulative body weight, daily weight gain, and feed conver-
sion efficiency when compared to the control group. Over-
all 0.2 ml/kg of MR supplementation exhibited superior
effects as compared to control and other treatment groups.

HAEMATOLOGY PROFILE

The physiological haematology profile of cross-breed
fighting rooster supplemented MR were shown in Table
6. Statistical analysis showed that MR supplementation at
a dose of 0.2 ml /kg BW significantly increased (P <0.05)
the total erythrocyte count and MCHC when compared
to control, however, it was not significantly difterent from
the other treatment groups. However, total leukocyte
count was found reduced (P <0.05) in 0.1 and 0.2 ml/kg
treatment groups as compared to control. Moreover, all
other parameters of the haematological profile were not
significantly different and were found within the normal
range as reported by other researchers.

BLoobp CHEMISTRY

Blood chemistry profile of fighting roosters after MR ad-
ministration was shown in Table 7. Statistical analysis ex-
hibited that there was no statistical difference (P> 0.05)
in biochemical parameters in all treatment and control
groups.

DISCUSSION

The results showed that the supplementation of natural
animal medicine MR through feed significantly improved
the performance of cross-breed fighting roosters compared
to control. MR administration increased feed consump-
tion which resulted in a more efficient increase in body
weight and feed conversion (FCR). Good performance
was shown in the treatment dose of 0.2-0.4 ml/’kg BW,
while the dose of 0.1 ml/kg BW was not significantly dif-
ferent from the control group. The average body weight of
cross-breed fighting roosters supplementated MR at the
end of the 15th week reached 1.575 + 70 grams and FCR
4.21 =+ 0.36 and with a growth rate of 20.02+1.08 grams/
day. The results achieved far exceed the performance of lo-
cal Balinese roosters which only weigh 1,200 grams at the
age of 20 weeks. Another study by Hidayat and Asmaras-
ari (2015) reported the performance of local chickens at
the age of 20 weeks for native chickens and reported an
average body weight of 1,408 grams with FCR 4.9, while
tor nunukan chickens it was 1,203 grams with an FCR of
3.6 and in pelung chickens it was 1,663-gram with an FCR
of 7.1.

Increased productivity and health of chickens can achieved
with a balanced nutritious diet and the correct medication
program, such as vaccinations, vitamins, premixes, etc. (Ar-

dana, 2011). MR made from herbal plants contained var-
ious active compounds that have pharmacological eftects.
Quercetin, zingiberene, curcumin, olericin, flavonoids, and
triterpenoids are active ingredients of MR and were re-
ported to have antibacterial, antiseptic, anti-inflammatory,
and antioxidant activities (Liu et al., 2010; Anggraeni et
al.,, 2019; Kaliyadasa and Samarasinghe, 2019; Mao et al.,
2019; Ahlina et al., 2020). Likewise, monoterpene, sesqui-
terpene, and lauric eugenol compounds are antibacterial,
antiparasitic, antifungal, antioxidant, and antitoxin com-
pounds (Intahphuak et al., 2010; Syahidah et al., 2017;
Salehi et al., 2019). Curcuminoids and essential oils are
found in the herbs Zingiber sp. and Curcuma sp. (Praskas
and Pilerrod, 2010; Shan et al., 2018; Ololade et al., 2020;
Ahmad et al., 2020), which have cholesterol-lowering, and
hepato-stimulant activities (Spriridonov, 2012).

Essential oils and curcuminoids with hepato-stimulant ac-
tivity can increase feed intake in poultry. It stimulate the
flow of bile from the liver to the gallbladder and forward it
to the intestines. At the same time, it stimulates the walls
of the gallbladder to secrete bile and also stimulates the
secretion of pancreatic juice (Spriridonov, 2012). The se-
cretion of bile and pancreatic juice contains endogenous
enzymes such as amylase, lipase, and protease which in-
creasing the digestibility of feed ingredients through the
hydrolysis of complex bonds in nutrients (Arriaga et al.,
2015). The proteolytic activity maximize the digestibility
of crude protein. This mechanism also decreases the vis-
cosity of the digesta, so that it facilitate the transporta-
tion of digesta to enter the crypt and pass through the
small intestinal villi (Pujianti et al., 2013; Alagawany et
al., 2018). It also reduce intestinal peristalsis, which causes
the digesta to stay longer in the intestine, and increase the
chances of absorption of nutrients by the intestinal vil-
li. Feed intake is directly proportional to growth in farm
animals. The optimal absorption of nutrients increase the
growth rate and efficiency of the feed conversion ratio. In
this study, MR used as a growth promoter which has a
significant impact on increasing cumulative feed intake
and stimulating chicken growth with more efficient feed
conversion (Labban, 2014; Olukosi et al., 2015).

'The antioxidant and antitoxin abilities possessed by MR
are thought to improve intestinal health through the bind-
ing mechanism of free radicals and toxins that contami-
nate feed (Ahlina et al., 2020). This activity optimizes the
function of the intestinal villi in nutrient absorption (IMa-
neewan et al., 2012). Antimicrobial, antiseptic, anti-in-
flammatory, antifungal, and antiparasitic activities work
synergistically in suppressing sub-clinical infection of
pathogenic microorganisms (Labban, 2014). The bacterio-
static ability of various active metabolites in MR can act as
an alternative to antibiotic growth promoters in chickens.
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Table 6: Hematological profile of growing roosters after supplementation of Minyak Rajas (Mean+SD)

Parameter* Dose of Minyak Rajas Reference
Control 0.1 ml/’kg 0.2 ml/kg 0.4 ml/kg Mahmud et al. Simaraks et al.,
2016 2004
Hemoglobin (g/dL) 10.10+1.01 11.06£1.02 11.96+1.05 10.70+1.06  10.9-12.0 8-10
Erythrocytes (10°/ml)  3.09+0.43¢ 3.52+0.32% 3.65+0.16° 3.33:0.80® 2.9-3.1 2-3
Hematocrit (%) 29.20+1.22 31.80x4.71  32.13+5.02  30.91x2.26  25.6-26.8 28-37
MCV (fL) 90.46+11.91 90.68+6.82 87.83+8.67 91.23+12.01 - 90-140
MCH (pg) 31.23+4.20 30.30£7.04  32.38+0.76  31.95x3.57 - 35-45
MCHC (%) 34.5+2.18¢ 33.5+2.15®  36.8+1.64° 35.0£1.28® - 24-35
Leukocytes (10° /ml)  22.8+4.49° 20.5£2.10° 17.5£3.87° 19.7£2.72*®  7.0-9.2 12-30
Heterophil (%) 32.23+4.01 33.46+2.47  34.36x1.52  36.30£7.87 38.5-40.8 15-40
Lymphocytes (%) 57.56+2.01 58.23+1.35  58.56+3.26  56.86+9.85 55.6-63.9 45-70
Eosinophils (%) 4.91+1.64 3.06+1,01 3.03+1.65 2.83+2.21 1.5-2.3 2-9
Monocytes (%) 3.57+0.30 3.36+0.68 2.73+0.96 2.43:0.74  2-3 1-7
Basophils (%) 1.73+1.01 1.89+0.56 2.01+0.80 1.58+0.98 = 1-5
H/L ratio 0.56x0.08 0.57+0.05 0.58+0.09 0.62+0.06 0.7-0.8 0.3-0.6

Note: mean with different superscript in the same row indicate significant difference (P<0.05)
* MCV = mean corpuscular volume; MCH = mean corpuscular haemoglobin; MCHC = mean corpuscular haemoglobin

concentration; H/L ratio = heterophils to lymphocytes ratio

Table 7: Blood biochemistry of roosters after administration of Minyak Rajas (Mean+SD)

Parameter* Dose of Minyak Rajas

Control 0.1 ml/kg of bw 0.2 ml/kg ofbw 0.4 ml/kg of bw
AST (mg/dL) 262+28 250+16 26536 25127
ALT (mg/dL) 72+14 6015 626 69+12
BUN (mg/dL) 29.60+1.30 32.46%3.95 36.66£5.52 32.43£2.55
Creatinine (mg/dL) 1.20+0.26 0.93+0.15 1.03+0.32 1.16x0.25

* AST = aspartate transaminase; AL = alanine transaminase; BUN = blood urea nitrogen

'The same thing has been reported to be successful in pigs
(Omonijo et al., 2018). The active metabolites in galangal
and betel leaf herbs are reported to be antiparasitic, which
are effective in relieving worms and coccidia infections
(Arham et al., 2016; Salehi et al., 2019). Changes in the
acid-base atmosphere in the intestine and suppression of
subclinical infections can improve the health status of the
digestive system of chickens, and have an impact on im-
proving the performance of the grower phase of fighting
roosters.

'The haematological and biochemical profiles of blood af-
ter administration of MR exhibited the good health status
of birds. Although in some parameters, there were values
that exceed the normal range from the reference of previ-
ous studies, however overall birds exhibited clinically good
health. This parameter is the basis for assessing the health
status of the animal at a particular time. Blood plays a role in
the homeostatic and osmoregulation system. In particular,
red blood cells (erythrocytes) have the primary function of
transporting oxygen from the lungs to all body tissues and

transporting carbon dioxide from the tissues to be excreted
through the lungs. This function is played by haemoglo-
bin. It also plays a role in the transportation of nutrients,
metabolites, hormones, body heat, and the body’s immune
delivery mechanisms (Pittman, 2011; Klein, 2013). Statis-
tical analysis showed that MR supplementation was able
to increase the total erythrocytes significantly (P <0.05) in
the treatment group at the dose of 0.2 ml/kg BW, but it
was not significant in 0.1 and 0.4 ml/’kg BW doses com-
pared to control (Table 6). The antioxidant content of this
natural veterinary medicine probably provides an anti-ox-
idation protective effect on the membranes of blood cells.
Antioxidant activity can act as a free radical scavenger by
eliminating and inhibiting the formation of superoxide.
It is suspected that this antioxidant mechanism can ex-
tend the life span of chicken blood cells given MR while
the production of new blood cells continues under nor-
mal conditions. In general, the lifespan of avian red blood
cells is no more than fifty days with a range of 4-9 weeks.
In the group given MR, the increase of total erythrocytes
was in line with the increase in hematocrit and haemo-
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globin. This increase was slightly higher than the normal
range reported by Simaraks et al. (2004), but in the nor-
mal range, as shown in Table 6. This condition probably
indicates that the rooster is experiencing relative erythro-
cytosis, as response to hot weather to avoid dehydration.
Besides, chickens are in high metabolic conditions to spur
growth. Therefore, the presence of erythrocytes and high-
er haemoglobin concentration assured to meet the needs
of transporting nutrients and oxygen to various tissues, as
well as removing the waste metabolites and gases from the
body tissues. Other haematological parameters that were
seen to be increased were heterophils, lymphocytes, and
total leukocytes but were still in the normal range. This is
very likely to be influenced by environmental stress, due to
the wide temperature difference between day and night.
Another thing is the immune response of the Newcastle
disease vaccination (at 12 weeks of age), which causes an
increase in total leukocytes, especially the level of eosino-
phils (Kongroi and Likitdacharote, 2019).

The biochemistry examination of blood includes ami-
notransferase enzyme activity, serum urea, and creatinine
levels. The existence of aminotransferase enzyme activity,
including SGOT and SGPT, is used as a predictor of liver
tunction disorders. Meanwhile, the presence of serum urea
and creatinine are used as predictors of impaired kidney
tunction. If the liver or kidney is damaged, the parameter
value will increase. Statistical analysis showed that there
was no significant difference (P> 0.05) in all MR supple-
mented groups compared to controls. It can be concluded
that MR supplementation at a dose of 0.1-0.4 ml/kg BW
through feed did not cause liver and kidney function dis-
orders in fighting chickens.

CONCLUSION

Natural veterinary medicine, MR at a dose of 0.2 ml/kg/
day showed the best results by significantly increasing cu-
mulative feed intake, cumulative weight gain, average daily
gain, and feed conversion efficiency of fighting chickens in
the grower phase. It also increased some haematological
indices (viz., total erythrocytes and MCHC), while oth-
er haematological varibales and blood biochemistry indi-
ces were in the normal range. Thus, MR supplementation
could be recommended to the fighting roosters to improve
the performance and health status during growing stage.
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