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(Cutornix-cutornix japonica) exposed to oxidative
stress induced by hydrogen peroxide

Ahmed T Taha and Ahmed A AL Douri

Animal Resources Dep., College of Agriculture, University of Tikrit, Iraq

ABSTRACT: Background: Fenugreek seed (Trigonella feonum graecum) was evaluated for its effects on physiological
performance and antioxidant status in Japanese quail (Cutornix-cutornix japonica). In this trial 5 or 10 g of fenugreek
seeds/kg diet were feed to birds in two replicated pens (five bird/cage) per treatment starting at 18 weeks of age. Two
treatment were given standard diet and with or without H,0, in the drinking water (T1 and T2) Another two treatments
were supplemented with 5 or 10 g fenugreek ground seed/kg diet (T3 and T4) and 0.5% H,O, in drinking water,
A further two treatments were supplemented 5 or 10 g fenugreek grounded seeds/kg diet and without any addition to
the drinking water (T5 and T6).The present study has shown that there was a significant decline in the malondialdihyde
(MDA) and an increase in the glutathione (GSH) concentration in the liver tissue in the birds treatment with both ground
fenugreek seed levels (5 and 10/kg diet). The fenugreek treated birds showed a significant difference to the control group
(p < 0.05) for the birds treated with H,O,. The results also indicated to enhanced antioxidants levels (as determined by
GSH concentration) in birds treated with H,O, when supplemented with fenugreek seeds (5 or 10 g/kg diet).

We also report a significant (p < 0.05) increase in RBC and Hb concentration and a difference to the control group
decrease in the WBC, glucose, cholesterol levels as well as the and aspartate aminotransferase (AST) and alanine
aminotransferase (ALT) enzymes activities in blood serum in birds treated with both fenugreek seeds levels compared
with control groups (T1 and T2).The results suggest that fenugreek seeds supplementation at 5 or 10 gm/kg diet may
enhance antioxidant status in Japanese quail.
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INTRODUCTION

The overproduction of reactive oxygen species includ-
ing hydroxyl radical, superoxide anion radical and
hydrogen peroxide radical can contribute to oxida-
tive stress.l"! Oxidative damage of proteins, DNA and
lipid is associated with chronic degenerative diseases
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including diabetes, hypertension, coronary heart dis-
ease, cancer etc.”) Most of the reactive oxygen species
are scavenged by endogenous defense systems. But,
these systems may not be completely efficient, requir-
ing them to depend on exogenous anti-oxidants from
natural sources. Presently, there has been an increased
interest worldwide to identify antioxidant compounds,
which are pharmacologically effective, or have low or
no side effects for use in preventive medicine and the
food industry.”! Several isolated plant constituents as
well as crude extracts have been recognized to possess
beneficial effects against free radicals in biological sys-
tems as anti-oxidants.!)
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Trigonella feonum graecum .. commonly known as fenugreek
belongs to the family Leguminosae which is an annual, her-
baceou and aromatic plant. Fenugreek grows wild in India,
the Mediterranean and North Africa. Fenugreek seeds are
the small stony seeds from the pod of a bean-like plant,
yellowish brown in colour and angular in shape.”

The active constituents in Fenugreek seeds are alkaloids,
lysine and L-tryptophan. It also contains steroidal sapo-
nins (diosgenin, yamogenin, tigogenin and neotigogenin)
and mucilaginous fiber which is believed to be responsi-
ble for many beneficial effects fenugreek exhibits such as
having the ability to aid the digestive process.! Further-
more, fenugreek contains lecithin and choline that helps
to dissolve cholesterol and fatty substances, minerals,
B. complex vitamins, iron, phosphates, para-amino
benzoic acid (PABA), and vitamins A and D. Moreover,
fenugreek also contains neurin, biotin, trimethylamine
which tends to stimulate the appetite by their action on
the nervous system.*

Fenugreek is also used as a supplement in poultry feed to
lower the plasma total lipid and total cholesterol levels in
Hubbard broiler chicks and to improves the antioxidant
status and production performance in laying hens.®

The aim of this study was to induce oxidative stress by
H,O,. Fenugreek seeds were used as an antioxidant mate-
rial to study oxidative repair.

MATERIALS AND METHODS

A total of sixty Japanese quail (Cutornix-cutornix japonica,
cighteen weeks old) were used in this study. The birds
included in this study were housed on twelve separated
cages under artificial lighting program of (14 h light:
10 h dark per day) from the period from beginning of
October to the end of November. For two months of
experiment all birds were fed commercial ration for
Japanese quail (Cutornix-cutornix japonica) breeding ad
libitum which containing 2878 Kcal metabolisable energy
and 19.9% crude protein. The birds were separated into
six treatment groups consisted of 10 birds each. Treat-
ments were as following:

Treatment (1): The birds were given standard diet +
normal water.

Treatment (2): The birds were given the same ratio as
treatment (1) + H,O, (0.5%) in drinking water.

Treatment (3): The birds were given a standard ratio +
5 g ground fenugreek/kg feed + H,O, (0.5%) in drink-
ing water.

Treatment (4): The birds were given a standard ratio + 10 g
ground fenugreek/kg diet + H O, (0.5%) in drinking
water.

Treatment (5): The birds were given a standard ratio + 5 g
ground fenugreek/kg diet + normal water.

Treatment (0): The birds were given a standard ratio +
10 gm groundfenugreck/kg diet + normal water.

At the end of experiment, blood samples were obtained
from all birds the jugular vein incision and the blood was
carefully transferred to two type of collecting tubes: the
first containing potassium EDTA (1.5 g/ml), and used
for examination of total red blood cells count (RBC) and
white blood cells count (WBC) and hemoglobin concen-
tration (Hb) previously described.”? The second type of
tubes were without anti coagulant to produce serum . The
blood serum was separated as soon as possible by centri-
fuging at 3000 g for 15 minutes stored at (=20 °C) until
usage. All biochemical parameters were assayed with the
commercial kits (Ranndox com.) and (Biolabo Reagents)
as per the manufacturer’s instructions.

Blood biochemical traits measured in this study were the
concentrations of glucose, total cholesterol and the activi-
ties of aspartate aminotransferase (AST) and alanine ami-
notransferase (ALT). After the birds slaughter sacrificed,
their livers excised and frozen on (=20 °C), Malondialdi-
hyde (MDA) levels were measured according to previous
methods."” Glutathione (GSH) levels were determined
by standard assays.'"!! The data was analyzed for variance
using the general linear model method.!"” Testing for sig-
nificance difference between different treatments was
performed using the Duncan multiple range test.!"’

RESULTS

Treatment of Japanese quail with different levels of fenu-
greek seed (T'5, and T6) resulted in a significant (p < 0.05)
increase in RBC and significant (p < 0.05) decrease in
WBC, as well as blood serum glucose and cholesterol lev-
els in comparison with the oxidative stress group (T2).
The T5 group surpassed the other treatment groups
(T1, T2 and T3) with regards to blood RBC, whilst there
were no significant differences between T3 and T4 with
relation to blood RBC, Hb and WBC. Moreover, T5
recorded the lowest blood WBC value compared with other
treatments (Table 1). Our results (Table 1) also showed that
there were significant differences (p < 0.05) between treat-
ment groups with respect to blood serum activities of AST
and ALT enzymes. However, there was no significant dif-
ference between T3 and T4 with respect to this trait.
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Table 1: Effect of fenugreek seeds on some blood physiological characteristics of Japanese quails
(Cutornix-cutornix japonica) exposed to oxidative stress induced by H,O, (Mean + SE)
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Treats

T RBCI'10°  HB (g/100m) WBC/ml (m(ﬂfli)%sril) E:n:‘gc’/'legéerm; AST (IU/L) ALT (IU/L)
T1 3.84+0.09ab* 145+0.72a 25152 +2379ab  151.0+1.12b 277.3+4.68a 747+1.4lbc  11.6+.069ab
T2 351+0.13d  13.1+0.64b  26047+1423a  165.5+2.1la 262.5+8.32ab 78.7+200a  11.9+0.78a
T3 363+£0.00dc  13.6+0.78ab 24152+ 14235ab 161.3+2.84ab 277.3+10.45a 76.0+1.32ab  10.2 + 0.78abc
T4 3.66+0.12bcd 13.7+0.82ab 23457+ 17458ab 154.2+198b 278.0+9.38a 74.4+1.12bc 9.4 +0.85bc
T5 391+0.06a  147+050a  19211+13658c  142.7+3.54c  237.8+10.23b 70.7 +4.31c 9.8 + .092abc
6 378+0.17abc 13.9+1.28ab 22272+17542b  146.3+2.45bc 227.3+11.34c 76.6+2.62ab 8.4+ .075¢

* different letters within the same column indicate a significant difference between treatments in the abstract level (p < 0,05). T(2) control group. T(2) The birds were given the
same ratio as treatment (1) + H O, (0.5%) in drinking water. T(3) The birds were given a standard ratio +5 g ground fenugreek /kg feed + H O, (0.5%) in drinking water. T(4) The
birds were given a standard ratio +10 gm ground fenugreek/kg diet + H O (0.5%) in drinking water. T(5) The birds were given a standard ratio +5 gm grounded fenugreek/kg diet +
normal water. T(6) The birds were given a standard ratio +10 g ground fenugreek/kg diet + normal water.

Feeding Japanese quail with water containing 0.5%
levels of H,O, (T2) resulted in a significant (p < 0.05)
decrease blood RBC and HB levels (Table 1). However,
(T2) recorded the highest mean WBC, serum total glu-
cose, cholesterol and blood serum activities for AST
and ALT enzymes in comparison with other treatments.
Supplementation of Japanese quail feed with different
levels of fenugreek seed (T3 and T4) resulted in a sig-
nificant (p < 0.05) decrease in regards to blood serum
glucose and blood serum activities of AST and ALT
enzymes as compared with control group (T2). Fur-
thermore, there were no significant differences with
control group (T1).

Figure 1. Effect fenugreek seeds in Malondialdehyde (MDA)
(nmol/gram tssue) level in liver tissue of Japanese quail (Cutornix-
eutornix. japonica) exposed to oxidative stress induced by H,O,.

*different letters between columns indicate a significant difference
between treatments in the abstract level (p < 0,05). T(1) control group.
T(2) The birds were given the same ratio as treatment (1) +H,O,
(0.5%) in drinking water. T(3) The birds were given a standard ratio
+5 g ground fenugreek/kg feed +H,0, (0.5%) in drinking water.
'T(4) The birds were given a standard ratio +10 g grounded fenugreek/kg
diet +H,O, (0.5%) in drinking water. T(5) The birds were given
a standard ratio +5 g grounded fenugreek/kg diet + normal water.
'T(6) The bitds were given a standard ratio +10 g grounded fenugreek/kg

diet + normal watet.
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Results from Figure 1 also indicate that there were signifi-
cant differences (p < 0.05) between treatment groups in
MDA level in liver tissues (T2, T1, T5 and T6). However,
there was no significant difference between (T2, T3 and
T4) and (T3, T4, T5, T6 and T1) with respect to this trait.

Feeding Japanese quail with different levels of fenugreek
seed (T3, T4, T5 and T06) resulted in a significant (p < 0.05)
increase in GSH levels in liver tissue (Figure 2). (T'5) recorded
the highest means for this trait in comparison with the oxida-
tive stress control group (T2) and with another treatments.
Furthermore, there were no significant differences between
groups (T'1, T3 and T6) in relation to GSH treat.

Figure 2. Effect fenugreek seeds in glutathione (GSH) (nmol/
gram tissue) level in liver tissue of Japanese quail (Cutornix-
entornix japonica) exposed to oxidative stress induced by H,O,.

*different letters between columns indicate a significant difference
between treatments in the abstract level (p < 0,05). T(1) control group.
T(2) The birds were given the same ratio as treatment (1) +H,O,
(0.5%) in drinking water. T(3) The birds were given a standard ratio
+5 g ground fenugreek/kg feed +H,O, (0.5%) in drinking water.
T(4) The birds were given a standard ratio +10 g grounded fenugreek/kg
diet +H,O, (0.5%) in drinking water. T(5) The birds were given
a standard ratio +5 g grounded fenugreek/kg diet + normal watet.
T(6) The birds were given a standatd ratio +10 g grounded fenugreek/kg
diet + normal water.
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DISCUSSION

In general, supplementing of fenugreck seeds to the diets
of Japanese quail resulted in significant improvement of
most the hematological traits studied. This improvement
may be due to the fenugreek seeds contents of the active
substances and the antioxidants which form a complex
compounds with fatty acids in the cell membranes.!"*!!
Noted that fenugreek seeds improve general health and
immunity by increasing the blood globulin. The blood
serum activities of AST and ALT enzymes is believed
to be due to the fact that fenugreek seeds treatment
improve the state of antioxidants and reduce oxidative
stress.'!l A positive correlation was observed between of
AST and ALT enzymes activities and the oxidative stress
output. Besides, fenugreek seeds treatments were found
to decrease the glucose and cholesterol concentrations.
T5 and T6 were found to alter the oxidative stressful
state of the bird compared with T3 and T4. This decline
may be due to pectin fiber contents of the fenugreek
seeds which result in decreasing the emptying process of
the stomach which leading to a decrease of the absorp-
tion of the glucose from the intestines. It was reported!"
that the Dioxygenase enzymes contents of the fenugreek
seeds contribute in forming 4-Hydroxyisoleucine that
stimulate the secretion of insulin hormone, the antihy-
pertensive effect and the concentration of the glucose
in the blood.

The decrease of the RBC with H,O, treatment may be
due to the ability of H O, to induce the oxidative stress.
Which increased with the oral administration that lead to
rising oxygen pressure inside the stomach and tissues.!"”
The increasing of the reactive oxygen could have an
impact on the red blood cells formation process in the
bone marrow thereby decreasing the total number of
the red blood cells produced.”™ The low oxygen concen-
tration could be considered a stimulating factor on red
blood cells formation. Decreasing Hb concentration may
be attributed to the positive correlation between the RBC
and the Hb concentration.!” This correlation supports
the validity of the assumption that “free radicals owned
the ability to destroy Hb and the sediments composition
within the RBC (Heinz bodies) that have a role in disso-
lution of the RBC. The positive influence of MDA and
GSH levels (Figures 1 and 2) that was obtained with the
inclusion of Fenugreek seeds to the diet of Japanese quail
may be attributed to its very high content of the antioxi-
dant components.*!

The improvement of the anti antioxidants activities could
be achieved from the crushed fenugreek seeds in GSH

metabolism in liver tissues through stimulating building it
from the oxidized GSH by supported insulin hormone.*!
Fenugreek seeds had the ability to stimulate the pancre-
atic beta cells to increase the secretion of insulin and
stabilized the oxidation process in the cells, that’s leads
to increasing GSH level.” noted a reverse relationship
between GSH level and oxidative stress, fenugreek seeds
which may act to increasing the desire to eat food that’s
may be useful in preventing the reduction of GSH level
but in contrast with the starvation state that lowers the
GSH level.

The significant increase and decrease of the MDA and
GSH levels (Figures 1 and 2) with the H, O, treatment
may be due the ability of H,O, to induce the oxidative
stress state of Japanese quail. Because every 1% volume
of H,O, equivalent to 3.3 volume of oxygen, so one ml
with 0.5% of H,O, given orally may be leading to the
generation of 6.1 ml of the molecular oxygen in the tis-
sues reactions.””’ Supplementing H,O, orally leads to start
the reaction chain leading to the oxidative stress through
increasing the oxygen production in the stomach, which
pass to the blood which increase tissues.

CONCLUSIONS

In conclusion, it was found that supplementing the diet
of Japanese quail exposed to oxidative stress with dif-
ferent levels of fenugreck seeds (5 or 10 g/d with or
without H,O,) resulted in a significant improvement
in most blood physiological and biochemical traits
included in this study and enhanced antioxidant status.
Therefore, fenugreek seeds may be useful as an effi-
cient feed additive for enhancement general antioxidant
status of birds.

REFERENCES

1. Braca AC, Sortino M, Politi I, Morelli and Mendez J. Antioxidant activity
of flavonoids from Licania licaniaeflora. J Ethnopharmacol. 2002;
79:379-81.

2. Modi AS, Khadabadi S, Deore and Kubde MS. Antioxidant effects of
leaves of Clerodendrum infortunatum (Linn) Int J Pharmaceut Sci. Res.
2010; 1:67-72.

3. Sati SC, N, Sati U, Rawat and Sati O. Medicinal plants as a source of
antioxidants. Res J Phytochem. 2010; 4:213-24.

4. Policegoudra RK, Abiraj D, Gowda and Aradhya S. Isolation and
characterization of antioxidant and antibacterial compound from mango
ginger (Curcuma amada Roxb.) rhizome. J Chromatogr B Analyt. Technol
Biomed Life Sci. 2007; 852:40-8.

5. Sauvare YP, Pett Y, Baissao and Ribes G. Chemistry and Pharmacology
of Fenugreek. In G Mazza & B D Oomah (Eds.) Herbs, botanicals and
teas (pp. 107-29). PA USA: Technomic Publishing Company Inc; 2000.

6. Al-Habori M and Roman A. Pharmacological properties in fenugreek-The
genus Trigonella. 1st Edn. by G A Petropoulos (Ed), Taylor and Francis,
London and New York. 2002; 10:163-82.

29



10.

11.

12.

13.

15.

16.

30

Ahmed T Taha and Ahmed A AL Douri: The effect of supplementing different levels of fenugreek seeds (Trigonella foenum — graecum)

Michael D and Kumawat D. Legend and archeology of fenugreek,
constitutions and modern applications of fenugreek seeds. International-
Symp. USA. 2003; p. 4142.

Abdul-Rahman S, Sultan K and Taha A. The effect of use of fenugreek
seeds on the reproductive performance of aged broiler breeder males.
J. of Tikrit University for Agricultural Sciences. 2010; 10:156—63.
Campbell WT. Avian Hematology and Cytology—second edi. Lowa State
Press A Black well Publishing Company; 1995.

Gilbert HD, Stump and Roth E. Method to correct for errors caused by
generation of interfering compounds during erythrocyte lipid peroxidation
analyt. Biochem. 1984; 137:282-6.

Moron MJ, Depierre and Mennervik B. Levels of glutathione
glutathionereductase and glutathione S-transferase activities in rats lung
and liver Biochem Biophs Acta. 1979; 582:67—-78.

SAS. SAS/STAT User’s Guide, Version 6. 12. SAS. Inst. Inc., Cary, NC,
2000.

Duncan DB. Multiple range and multiple F test. Biometrics. 1955;
11:1-42.

Erin AM, Spirin L, Tabidzc and Kagan V. Formation of a-tocopheroleomplexes
with fatty acids Ahypothetical mechanisum of stabilization of biomembranes
by vitamin E. Biochem Biophys Acta. 1984; 774:96-102.

Salah SI. Effect of using Vitamin A, C and Fenugreek seedson Some
Physiological and Histological Parameters of Male Arber Acers Breeder.
Msc. Thesis College of Agriculture and Forestry/University of Mosul/lrag;
2008.

Taha AT. The Role of Vitamins A, C and Fenugreek Seeds in Lowering
Oxidative Stress Effect on Physiological and Reproductive Performance
of Males Broiler Breeder. Ph. D. Thesis College of Agriculture and
Forestry/University of Mosul/Irag; 2008.

17.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Ali Azadkhan AZ, Hassan M, Mosihuzzaman N. Nahae T, Nasreen M,
Nur-e-Alham and Bokeya B. Characterization of the hypoglycemic effects
of Trigonellafoenum-graecumseed. Planta Med. 1995; 61:358-60.
Heafele CC, Bonfils and Sauvaire Y. Caracterization of adioxygenase
from (trigonella Foenum — graecum L.) involved.in 4-hydroxy isoleucine
biosynthesis phytochemistry. 1997; (Abstract) 44(4):563.

Loven DP and Oberley LW. Free radicals, insulin action and diabetes. In:
Superoxide dismutase. and disease state. Oberley LW ed. Boca Ratan. FL,
CRC.1985; pp. 151-90.

Sturkie PD. Avian Physiology. 4" edn. Springer Verlag. New York. 1986.
Jain SK. The neonatal erythrocyte and its oxidative susceptibility.
Seminars in Hematology. 1989; 26:268-300.

Bukhari SM, Bhanger and Memon S. Antioxidative activity of extracts
from fenugreek seeds (Trigonella foenum-graecum). Pak J Anal Environ
Chem. 2008; 9:78-83.

Alkattan MM. Effect of Using Some Antioxidants on Production
Performance and Some Physiological Characters in Laying Hens. Ph. D.
Thesis College of Agriculture and Forestry/University of Mosul/lrag; 2006.
Reunanen AP, Knekt R, Aaran and Aromaa A. Serum antioxidants and
risk of non — insulin dependent diabetes Mellitus. Eur J Clin Nutr. 1998;
52:89-93.

Sauvaire YY, Baissac O, Leconte P, Petit and Ribes G. Steroid saponins
from fenugreek and some of their biological properties. Adv Exp Med Biol.
1996; 405:37-46.

Leeuwenburgh C and Ji L. Alternation of glutathione and antioxidant status
with exercise in unfed and refed rats. J Nutr. 1996; 126:1833-43.
Dickson KF and Caravati EM. Hydrogen peroxide exposure — 325
exposures reported to a regional poison control center. Clin Toxicol. 1994;
32:705-14.



