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Thai indigenous chickens (Gallus domesticus) have been domesticated in rural villages in Thailand
for a long time. These birds are important to low-income people who live in the rural part of Thailand.
However, health problems have been a major cause limiting their population. Hematological, electrolyte and
serum biochemical values, which are important for diagnosis of clinical signs and symptoms when affected
by diseases, are limited. Blood samples from 40 chickens (20 males and 20 females) were used for hematological test while another 18 samples (from 10 males and 8 females) were analysed for electrolyte and serum
biochemical values. The samples were obtained from Khon Kaen, Kalasin, Roi - Et, Maha Sarakham and
Nakhon Ratchasima provinces, northeastern region of Thailand. The results revealed the following information: total red blood cell count, hemoglobin concentration, packed cell volume, mean corpuscular
volume, mean corpuscular hemoglobin, mean corpuscular hemoglobin concentration, total white blood
cell count, lymphocyte, heterophil, monocyte, eosinophil, basophil, H:L ratio values of Thai native chickens
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µl, 8.89 ± 1.20 g/dl, 32.18 ± 4.46%, 144.63 ± 18.61 fl, 39.69 ± 4.96 pg, 27.86 ±
were 2.26 ± 0.29 × 106 cells/µ
µl, 63.68 ± 9.36%, 23.70 ± 7.21%, 4.20 ± 3.20%, 5.83 ± 3.53%, 2.65 ± 2.09%
3.37 g/dl, 2.04 ± 0.45 × 104 cells/µ
and 0.40 ± 0.17, respectively. Potassium, sodium and chloride values of Thai native chickens were 5.3 ±
0.8 mmol/l, 155.9 ± 3.1 mmol/l and 116.9 ± 2.7 mmol/l, respectively. Furthermore, serum biochemistry
values of Thai native chickens such as total protein, glucose, alkaline phosphatase, uric acid, calcium and
cholesterol were 4.6 ± 1.0 mg/dl, 190.2 ± 29.8 mg/dl, 235.9 ± 68.6 U/L, 5.0 ± 1.9 mg/dl, 10.4 ± 1.2 mg/dl and
102.4 ± 30.8 mg/dl, respectively. Besides, hemoglobin concentration, packed cell volume and eosinophil in
the males were significantly higher than in the females Thai indigenous chickens (P<0.05), lymphocyte
counts of the females were significantly higher than the males (P<0.05). From serum biochemical values,
potassium, sodium, total protein and uric acid of female indigenous birds were significantly higher than
males (P<0.05).
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§«√®–‡ªìπ §à“‚≈À‘µ«‘∑¬“ Õ’‡≈§‚µ√‰≈µå ·≈–™’«‡§¡’„π‡≈◊Õ¥ ¡’§«“¡ ”§—≠„π°“√«‘π‘®©—¬Õ“°“√º‘¥ª°µ‘∑“ß§≈‘π‘°
·≈–Õ“°“√∑’Ëª√“°Ø¢÷Èπ®“°‚√§™π‘¥µà“ßÊ °“√»÷°…“§à“‚≈À‘µ«‘∑¬“„π§√—Èßπ’È„™â‰°àæ◊Èπ‡¡◊Õß ÿ¢¿“æ¥’®”π«π 40 µ—« (‡æ»
ºŸâ·≈–‡æ»‡¡’¬™π‘¥≈– 20 µ—«) ·≈–§à“Õ’‡≈§‚µ√‰≈µå ·≈–§à“™’«‡§¡’‚≈À‘µ»÷°…“„π‰°àæ◊Èπ‡¡◊Õß®”π«π 18 µ—« (‡æ»ºŸâ
10 µ—«·≈–‡æ»‡¡’¬ 8 µ—«) ‚¥¬π”‰°à¡“®“°®—ßÀ«—¥¢Õπ·°àπ °“Ã ‘π∏ÿå √âÕ¬‡ÕÁ¥ ¡À“ “√§“¡ ·≈–π§√√“™ ’¡“ º≈°“√
»÷°…“¡’¥ß— µàÕ‰ªπ’È §à“®”π«π‡¡Á¥‡≈◊Õ¥·¥ß∑—ßÈ À¡¥ §«“¡‡¢â¡¢âπŒ’‚¡‚°≈∫‘π ‡ªÕ√å‡´Áπµå‡¡Á¥‡≈◊Õ¥·¥ßÕ—¥·πàπ §à“‡©≈’¬Ë
ª√‘¡“µ√‡¡Á¥‡≈◊Õ¥·¥ß §à“‡©≈’¬Ë Œ’‚¡‚°≈∫‘π §à“‡©≈’¬Ë §«“¡‡¢â¡¢âπŒ’‚¡‚°≈∫‘π ®”π«π‡¡Á¥‡≈◊Õ¥¢“«∑—ßÈ À¡¥ ‡ªÕ√å‡´Áπµå
‡¡Á¥‡≈◊Õ¥¢“«™π‘¥≈‘¡‚ø‰´µå ‡ªÕ√å‡´Áπµå‡¡Á¥‡≈◊Õ¥¢“«™π‘¥‡Œ∑‡∑Õ‚√øî≈ ‡ªÕ√å‡´Áπµå‡¡Á¥‡≈◊Õ¥¢“«™π‘¥‚¡‚π‰´µå
‡ªÕ√å‡´Áπµå‡¡Á¥‡≈◊Õ¥¢“«™π‘¥Õ’‚Õ´‘‚πøî≈ ‡ªÕ√å‡´Áπµå‡¡Á¥‡≈◊Õ¥¢“«™π‘¥·∫‚´øî≈ Õ—µ√“ «à π√–À«à“ß‡ªÕ√å‡´Áπµå‡¡Á¥‡≈◊Õ¥
¢“«™π‘¥‡Œ∑‡∑Õ‚√øî≈µàÕ≈‘¡‚ø‰´µå¢Õß‰°àæ◊Èπ‡¡◊Õß¡’§à“‡∑à“°—∫ 2.26+0.29x106cells/µl, 8.89+1.20 g/dl, 32.18+4.46%,
144.63+18.61 fl, 39.69+4.96 pg, 27.86+3.37 g/dl, 2.04+0.45x104cells/µl, 63.68+9.36%, 23.70+7.21%, 4.20+3.20%,
5.83+3.53%, 2.65+2.09% ·≈– 0.40+0.17% µ“¡≈”¥—∫ §à“‚ª·µ ‡´’¬¡ ‚´‡¥’¬¡ §≈Õ‰√¥å ¢Õß‰°àæ◊Èπ‡¡◊Õß¡’§à“
‡∑à“°—∫ 5.3+0.8 mmol/l, 155.9+3.1 mmol/l ·≈– 116.9+2.7 mmol/l µ“¡≈”¥—∫ πÕ°®“°π’È§à“‚ª√µ’π∑—ÈßÀ¡¥ °≈Ÿ‚§
Õ—≈§“‰≈¥åøÕ ø“‡µ °√¥¬Ÿ√‘° ·§≈‡´’¬¡ ·≈–‚§‡≈ ‡µÕ√Õ≈¢Õß‰°àæ◊Èπ‡¡◊Õß‡∑à“°—∫ 4.6+1.0 g/dl, 190.2+29.8 mg/dl,
235.9+68.6 U/L, 5.0+1.9 mg/dl, 10.4+1.2 mg/dl ·≈– 102.4+30.8 mg/dl µ“¡≈”¥—∫ πÕ°®“°π’È¬—ßæ∫«à“§à“§«“¡
‡¢â¡¢âπŒ’‚¡‚°≈∫‘π ‡ªÕ√å‡´Áπµå‡¡Á¥‡≈◊Õ¥·¥ßÕ—¥·πàπ ·≈–Õ’‚Õ´‘‚πøî≈ ¢Õß‰°àæπ◊È ‡¡◊Õß‡æ»ºŸ¡â §’ “à ßŸ °«à“‡æ»‡¡’¬ (P<0.05)
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‚´‡¥’¬¡ ‚ª√µ’π∑—ÈßÀ¡¥ ·≈–°√¥¬Ÿ√‘°¢Õß‰°àæ◊Èπ‡¡◊Õß‡æ»‡¡’¬¡’§à“ Ÿß°«à“‰°à‡æ»ºŸâ (P<0.05)
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Thai indigenous chickens (Gallus domesticus) originated from red jungle fowl (Gallus
gallus) in Southeast Asia (Say, 1987; Parkhurst
and Mountney, 1988; Siller and Wight, 1997).
These birds have been reared by free ranging under backyard system in Thailand. Thai indigenous
birds can be “stored” on the farm as live birds and
slaughtered a few at a time as needed. Besides,
the low initial cost of egg production, equipment,
and housing enables low-income farmers to provide a source of meat protein with low investment.
In general, blood examination is performed
for several reasons as a screening procedure to
assess general health (Jain, 1993). Glucose, cholesterol, calcium, total protein, alkaline phosphates,
uric acid, sodium, potassium, chloride levels are
diagnostic values for diabetes mellitus, liver disease, hypoparathyroidism, chronic hepatopathy
and liver disease, gout, kidney disease, chronic
diarrhea and dehydration, respectively. Besides,
hematological values are important to clinicopathological diagnosis such as traumatic injury,
parasitism, organic disease, bacterial septicemia and
nutritional deficiencies. Moreover, managing abnormalities in birds requires an understanding of
how diseases change the biochemical function and
electrolyte of the bodies. Because the clinical signs
of illness in birds are frequently subtle, clinical
chemistry is necessary to evaluate cellular changes
(Ritchie et al., 1994). However, the literature on
hematological, electrolyte and serum biochemical
values of Thai indigenous birds is limited. Therefore, the objective of this study was to establish
hematological, electrolyte and serum biochemical
values for Thai indigenous chickens. These values
could be used for clinical pathological diagnosis
and other studies.

the experimental laboratory unit of Faculty of
Technology, Maha Sarakham University, for
4 months. A standard feeding program with commercial diets was used (18% cp, 3.2 Kcal/g ME).
Continuous light, feed and water were provided
ad libitum throughout the experiment. The thai
native chickens were divided in to two groups:
Group I, 20 males and 20 females birds were determined for hematological; Group II, (10 males
and 8 females) chickens were determined for
electrolyte and biochemistry values, respectively.
Three ml of blood was obtained from the wing
vein using a 3 ml syringe and 23 gauge needle,
then immediately transferred into 2 tubes; 1 ml
into the first tube containing EDTA for hematological determintion and 2 ml into the second
tube without anticoagulant for other serum biochemistry determination. The samples were kept
in an ice box, using icepacks and transferred to the
laboratory for further assays.
Hematological technique
Differential WBC counts were made on
monolayer blood films, fixed and stained with
Giemsa-Wright’s stain. Total red blood cell (TRBC)
and total white blood cell count (TWBC) were
determined by a manual method using hemacytometer (Campbell, 1995). Packed cell volume
(PCV) was measured by a standard manual technique using microhematocrit capillary tubes and
centrifuged at 2500 rpm for 5 min. Hemoglobin
concentration (Hb) was measured by Cyanmethemoglobin method. Erythrocyte indices (mean
corpuscular volume (MCV), mean corpuscular
hemoglobin (MCH) and mean corpuscular hemoglobin concentrations (MCHC)) were calculated
from TRBC, PCV and Hb (Ritchie et al., 1994),
respectively.

Materials and Methods
Birds: Fifty-eight healthy Thai indigenous
chickens, 6-8 months of age, were obtained from
Khon Kaen, Kalasin, Roi-Et, Maha Sarakham and
Nakhon Ratchasima provinces, in the region of
northeastern Thailand. These birds were reared in

Electrolyte and biochemicals technique
Serum electrolyte (potassium, sodium and
chloride) and biochemistry values (total protein,
glucose, alkaline phosphatase, uric acid, calcium
and cholesterol) were determined by automatic
®
analyzer (Kodak Ektachem ; Eastman Kodak

Thai indigenous chickens (Gallus domesticus) in Thailand
428
Aengwanich, W. et al.

Songklanakarin J. Sci. Technol.
Vol. 26 No. 3 May-Jun. 2004

Company, Rochester, New York).
Statistical analysis: All values of hematological, electrolyte and serum biochemical values
were expressed as mean + standard deviation.
Parameters of both sexes were compared using
Student’s t-test. The level of significance was reported at P < 0.05.

Results and Discussion
The relation of sex to hematological, electrolyte and serum biochemical values in Thai indigenous chickens, and hematology, electrolyte and
serum biochemistry profiles of these chickens is
presented in Tables 1 and 2.

Table 1. Hematological values of Thai indigenous chickens.
Sex
Parameters
Male (n=20)

Female (n=20)

Hemoglobin (g/dl)
9.27±1.42*
6
Total RBC (× 10 µl) 2.32±0.31
PCV (%)
33.55±4.72*
MCV (fl)
147.87±18.43
MCH (pg)
40.26±5.16
MCHC (g/dl)
27.93±4.56
4
Total WBC (× 10 µl) 2.05±0.39
Heterophil (%)
25.40±5.12
Lymphocyte (%)
60.30±5.33
Eosinophil (%)
7.35±2.91*
Monocyte (%)
4.35±3.15
Basophil (%)
2.70±2.13
H: L ratio
0.43±0.12

8.52±0.85
2.19±0.26
30.80±3.96
141.39±19.17
39.11±4.42
27.79±1.77
2.05±0.53
22.00±8.78
67.05±11.49*
4.30±3.59
4.05±3.39
2.60±2.16
0.36±0.21

Total (n=40)

Range

Reference**

8.89±1.20
2.26±0.29
32.18±4.46
144.63±18.61
39.69±4.96
27.86±3.37
2.04±0.45
23.70±7.21
63.68±9.36
5.83±3.53
4.20±3.20
2.65±2.09
0.40±0.17

8 - 10
2-3
28 - 37
126 - 163
35 - 45
24 - 31
1.6 - 2.5
16 - 31
54 - 73
2-9
1-7
1-5
0.23 - 0.57

7.0 - 13.0
2.5 - 3.5
22.0 - 35.0
90.0 - 140.0
33.0 - 47.0
26.0 - 35.0
1.2 - 3.0
15.0 - 40.0
45.0 - 70.0
1.5 - 6.0
5.0 - 10.0
Rare
-

* Mean ± SD with superscript, within row between sex in each parameter differ significantly (P< 0.05),
** Reference values of Jain (1993)

Table 2. Serum electrolyte and biochemical values of Thai indigenous chickens.
Sex
Parameters
Potassium (mmol/l)
Sodium (mmol/l)
Chloride (mmol/l)
Total protein (mg/dl)
Glucose (mg/dl)
ALP (U/l)
Uric acid (mg/dl)
Calcium (mg/dl)
Cholesterol (mg/dl)

Male (n=10)

Female (n=8)

4.8 ± 0.5
154.8 ± 1.7
115.7 ± 2.0
3.9 ± 0.6
180.4 ± 33.1
228.7 ± 53.1
3.6 ± 1.2
10.3 ± 0.8
101.7 ± 19.4

5.8 ± 0.7*
157.4 ± 3.4*
118.0 ± 2.9
5.2 ± 0.9*
202.4 ± 21.0
244.0 ± 86.0
6.4 ± 1.3*
10.1 ± 1.5
103.1 ± 41.0

Total (n=18)

Range

Reference**

5.3 ± 0.8
155.9 ± 3.1
116.9 ± 2.7
4.6 ± 1.0
190.2 ± 29.8
235.9 ± 68.6
5.0 ± 1.9
10.4 ± 1.2
102.4 ± 30.8

4-6
153 - 159
114 - 120
4-6
160 - 220
167 - 305
3-7
9 - 12
72 - 133

1.7 - 4.2
139 - 155
108 - 124
3.0 - 4.9
197 - 299
10 - 106
1.9 - 12.5
8.1 - 12
129 - 297

* Mean ± SD with superscript, within row between sex in each parameter differ significantly (P< 0.05),
** Reference values of Clinical Diagnostic Division (1990).
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The MCV of Thai indigenous chickens
was higher, but the TRBC and percentages of monocyte were lower, than reference range reported
by Jain (1993) (Table 1). Hb and PCV of male
chickens were higher than that of females. These
were similar to the report by Sturkie (1965) that
Hb and PCV were influenced by androgen. Percentage of lymphocytes in females was higher than
in male chickens. On the other hand, eosinophil in
male was significantly higher than female. Potassium and alkaline phosphatase were higher, glucose and cholesterol were lower than reference
range indicated by Clinical Diagnostic Division
(1990) (Table 2). These indicated that some
hematological, electrolyte and blood biochemical
values of Thai indigenous chickens were different
from reference values reported overseas.
Generally serum glucose of juvenile is lower
than that of mature chickens (Ritchie et al., 1994),
and the glucose levels of female (109 g/dl) are
lower than that of male (114g/dl) chickens (Sturkie,
1965). This is similar to the report of Homswat
et al (1999). They compared glucose level of
male pheasant (218.52±22.32 mg/dl) with that of
females (266.4±21.60 mg/dl), but in the present
study serum glucose levels of Thai indigenous
chickens were not significantly different between
sexes (Table 2). In birds, uric acid is a major product of the catabolism of nitrogen. Age and diet
may influence the concentration of blood uric in
birds. Besides, hyperuricemia has been documented
during ovulatory activity (Ritchie et al., 1994). This
agreed with increased serum uric acid of female
Thai indigenous chickens in this study, because
they started laying. Therefore, serum uric acids
in female were significantly higher than in male
indigenous birds. This phenomenon was in accordance with the report by Sturkie (1965), who
reviewed that serum uric acid of mature females
(5.40 mg/dl) was higher than that of males (2.86
mg/dl) and serum uric acid of laying birds (0.76
mg/dl) was lower than in non-reproductive females (1.80 mg/dl).
Total protein of female Thai indigenous
bird was higher than in males (Table 2). This result

was similar to the report by Meluzzi et al. (1992),
who studied the serum total protein in broilers
chickens. Besides, in female birds, a considerable
increase in plasma total protein concentration
occurs just prior to egg laying, which could be attributed to an estrogen-induced increase in globulins. The proteins were the yolk precursors (vitellogenin and lipoproteins), which were synthesized
in the liver and transported via the plasma to the
ovary where they were incorporated in the oocytes
(Ritchie et al., 1994). Moreover, total proteins of
Thai indigenous chickens were lower than the
normal range of the domestic turkey (4.9-7.6 mg/
dl) and pheasant (male=5.65 mg/dl; female=6.06
mg/dl), but higher than the normal range of the
guinea fowl (3.5-4.4 mg/dl) and common quail
(3.4-3.6 mg/dl) (Ritchie et al., 1994). Cholesterol
of these indigenous birds was not significantly
different between sexes, similar to the report in
pheasant by Homswat et al. (1999) (male=256.19
+42.57 mg/dl; female=236.46+35.22 mg/dl).
Besides, serum cholesterol of these Thai indigenous chickens was lower than the reference range
(Clinical Diagnostic Division, 1990) (Table 2) and
broilers (140 mg/dl) (Meluzzi et al., 1992).
Sodium is present mainly in the extracellular fluid and is primarily responsible for determining the volume of the extracellular fluid and
its osmotic pressure. Intracellular sodium levels
are kept low by a relatively impermeable cell
membrane and a sodium pump, which removes
sodium from the cells. Sodium plasma levels are
maintained within narrow limits, despite wide
fluctuation in dietary intake (Ritchie et al., 1994).
The normal ranges of serum sodium in mature
birds were 130-150 mmol/l (Sturkie, 1965) and
were not different between sexes (Homswat et al.,
1999). However, serum sodium levels in Thai
indigenous chickens were significantly different
between males and females (Table 2). Serum
chloride levels in Thai indigenous birds were not
different from the reference range and were not
significantly different between sexes (Table 2).
This was similar to plasma chloride in pheasant
(male=108.84+7.05 mmol/l; female= 119.61+8.19
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mmol/l) (Siller and Wight, 1997).
Ovulating hens have significantly higher
calcium levels than non-reproductive females
(Ritchie et al., 1994). This agrees with Kunjarathitiyapung et al. (1987) who compared the levels
of serum calcium between laying hens (18.10+
2.64 mg/dl) and broilers (6.25-13.75 mg/dl). In
this study the serum calcium levels in indigenous
birds were not different between the sexes and
this was similar to the report by Meluzzi et al.
(1992) (10.47 mg/dl). Besides, serum calcium of
Thai indigenous chickens was lower than in domestic turkey (11.7-38.7 mg/dl), domestic fowl
(13.2-23.7 mg/dl) and bobwhite quail (14.1-15.4
mg/dl) (Ritchie et al., 1994). Meluzzi et al. (1992)
reported that plasma alkaline phosphatase in
males (2,427 IU/L) was significantly higher than
in female broilers (2,070 IU/L) (normal range
between 568-8,831 IU/L), which was different
from that reported by Ritchie et al. (1994) and
Homswat et al. (1999), who reported in laying
hens and pheasants, respectively. However, serum
alkaline phosphatase of this study was not different between sexes (Table 2).
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