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Summary

The aim of the present work is to determine the hematological parameters in clinically normal
local breed goats. The study was conducted on 130 goats (40 males of them 20 bucks and 20 buck
kids and 90 females of them 20 doe kids, 20 dry does, 25 pregnant and 25 lactating does) aged 6
months-4 years in AL-Najaf province-Irag. Blood samples were collected from the jugular vein into
EDTA tubes during October 2013 untill February 2014. Results showed that the ranges and means
+SE of blood picture were as follows; packed cell volume (PCV) 26-40% and 31.8+0.32%,
Hemoglobin (Hb) 8-14.3g/dL and 10.3+0.13 g/dL, Red blood cell (RBC) 10.6-17x10%uL and
13.3+0.14x10%uL, Mean cell volume (MCV) 18.4-325 fL and 23.9#0.14 fL, Mean cell
Hemoglobin (MCH) 5.5-8.8 and 7.7+0.05 pg, Mean cell hemoglobin concentration (MCHC) 28.3-
36.9 g/dL and 32.4+0.15 g/dL, Erythrocyte sedimentation (ESR) 1-10 mm/ 24h and 4.1+£0.14 mm/
24h, White blood cell count (WBC) 5500-15900/uL. and 10732+242/ul., Lymphocyte (L) 2772-
10172/uL and 6080+149 /MI, neutrophils (N) 1863-8680/uL and 4112+121/uL, monocytes 57.0-
622/uLL and313+11/uL, eosinophil’s 0-918/ulL and 222+14/uL, basophils 0+0/uL and 0+0/uL, L/N
ratio 0.4-3.8 and 1.5+0.04, respectively. There was a significant (P<0.05) increase in PCV, Hb,
RBC, MCV, MCH, MCHC and no difference in ESR,WBC, DLC and L/N ratio between males and
females. However, significant (P<0.05) differences in most hematological parameters of sub groups
have been recorded. In conclusion the present data recorded the reference values of hematological
parameters in clinically healthy local breed goats with a significant difference between males and
females as well as in normal subgroups.
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Introduction years. Many of the above mentioned studies

The Iragi local breed goats have an were conducted on smaller number or fewer
essential role in providing meat, milk and hair hematological ~parameters; therefore, this
(1). However, the reference hematological investigation was carried out on a larger
values are useful tools for diagnosis and number of animals as well as a wide range of
prognosis of many diseases. Several authors hematological parameters in Iraqi local breed
have been recorded hematological parameters goats.
in goats (2 - 5). Also, main hematological
parameters have been reported include PCV, Materials and Methods
Hb, RBC, MCV, MCH, MCHC, WBC and DLC Blood samples were collected into EDTA
(6 - 17). While, (14) studied hematological tubes from jugular vein of 130 clinically
parameters including enumeration of WBC normal goats (40 males and 90 females) in
count. In Irag, there are many studies of AL- Najaf governorate- Irag. Males were
hematological values conducted on 79 local divided into two groups; 20 bucks aged 1.5-4

breed goats (18) and on 25 clinically healthy years and 20 buck kids aged 6-12 months,
local breed goats (19). While, (20) studied while normal females subdivided into 20 doe
hemogramon 58 (19 males and 39 females) in kids aged 6-12 months, 20 dry does aged 1.5-4
local breed goats, and (21) conducted study on years, 25 pregnant aged 1-4 years and 25

116 normal aged <1-6 years of both sex in lactating does aged 1.5-4 years. The blood
Local native goats, (22) who studied blood used directly for complete blood picture
parameters on 7 lactating native goats and (CBC). Packed cell volume (PCV) was
(23), whom they reported hematological measured using micro hematocrit centrifuge
parameters in 50 local breed goats aged 1-5 according to (24). The Hb was converted into
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cyanmethaemoglobin by using drabkins
reagent and measured by spectrophotometer
(25). Red blood cells and white blood cells
counts were evaluated by using the
hemocytometer method according to (2).
While, hematological indices; MCV, MCH and
MCHC were calculated according to the
following formulae: MCV fl = PCV/RBCs x10,
MCH pg = Hemoglobin /RBCs %10, MCHC
(o/dL) = Hemoglobin /PCVvx 100 (2).
Moreover, blood specimens were estimated for
ESR using Westegren tubes, blood withdrawn
to mark (0) and the tubes stand vertically on
the rake (26). The ESR values were recorded in
mm after 24 hrs. Blood films were made and
stained using Giemsa stain according to (2).
However, 100 leukocytes were used for the
DLC. Data were analyzed using SPSS version
20. The least significant differences test (LSD)
were used to determine differences among
groups. Data were subjected to analysis of
variance statistically using one-way ANOVA.

Results and Discussion

The hematological parameters in local
breed goats independent of any subdivisions
are presented in (Table, 1) and according to
the subgroups (Table, 2). The ranges and
means *SE of hematological parameters in
total goats were as follows; PCV 26-40 % and
31.8+0.32%, Hb 8-14.3g/dL and 10.3+0.13
g/dL, RBC 10.6-17x10%uL and 13.3+0.14x
105/uL, MCV 18.4-32.5 fL and 23.9+0.14 fL,
MCH 5.5-8.8 pg and 7.7+0.05pg, MCHC
28.3-36.9g/dL and 32.4+0.15 g/dL, ESR 1-
10mm/24h and 4.1+£0.14mm/24h, WBC 5500-
15900 /uL and 107324242 /uL, Lymphocytes
2772-10172/uL and 6080+149/uL, neutrophils
1863-8680/uL and 4112+121/uL, monocytes
57.0-622/uL. and  313+11/uL, eosinophils
0-918/uL and 222+14/uL, basophils 0+0/puL
and 0+0/uL, L/N ratio 0.4-3.8 and 1.5+0.04,
respectively (Table 1).

The hematological values in males were
significantly higher (P<0.05) in PCV, Hb,
RBC, MCH and MCHC compared to normal
females. This may be due to the negative
influence of estrogen on erythropoiesis of
females and the positive influence of androgen
in males (5).
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Table, 1: The hematological parameters for normal
local breed goats; ranges and means+ SE.

Parameters Groups
Total goats Males Females
(n=130) (n=40) (n=90)
Pcv (%0) 26-40 30-40 26-38
31.840.32  34.9+0.49a  30.5+0.33b
Hb (g/dL) 8-14.3 10-14.3 8-12.6
10.3£0.13  11.9+0.19a  9.6+0.12b
RBCx10 /p L 10.6-17 11.9-17.0 10.6-17.0
13.3+0.14  14.440.23a  12.8+0.14b
MCYV (fL) 18.4-32.5 20.5-32.5 18.4-26.7
23.9+0.14 24.3+0.32 23.8+0.15
MCH (pg) 5.5-8.8 6.8-8.8 5.5-8.7
7.740.05 8.240.07a 7.5+0.06b
\(e1=[OX(o/[c|B 28.3-36.9 30.6-36.9 28.3-35.6
32.4+0.15  34.04¢0.19a 31.6+0.15b
ESR mm/24h 1-10 1-10 1-10
4.1+0.14 4.1+0.25a 4.2+0.18a
WA {eN(ATR B 5500-15900 5500-15500 6300-15900
107324242 11266+405a 104954298 a
(VoSS 2772-10172 2915-9860  2772-10172
6080+149  6525+291a 5883+169 a
Neutrophils 1863-8680  1863-8680  2015-7923
41124121  4123+209a 4107+148a
Monocytes 57.0-622 57-612 78-622
313+11 352421 a 296+13 a
Eosinophils 0-918 0-918 0-705
222+14 257+34 a 206+13 a
Basophil 0+0 0-0 0-0
L/N ratio 0.4-3.8 0.4-3.8 0.6-3
1.540.04 1.6+0.11a  1.4+0.04a

The differences in small letters horizontally refer to the
presence of significant value at (<0.05).

The ranges of the present study were higher
in PCV, Hb, MCV, MCH, WBC and DLC
While, RBC and ESR within the reference
range of (5). However, (2) reference ranges of
PCV, RBC, MCV, MCH and WBC were
lower, Hb was almost similar and MCHC was
within the range of the present findings.
Moreover, the ranges of hematological
parameters reported by (23) were within the
ranges of this work. The PCV, Hb, RBC and
MCV of the present observation were in
agreement with the values reported (6, 7, 8, 13
and 15). Also, there was a significant
difference between results of current study and
the above mentioned researchers in some other
studied parameters. However, there were no
differences between values of the present
study and other studies; Hb, RBC, MCH and
WBC (27), PCV and MCHC (18), RBC,WBC
and ESR, while other findings were
significantly lower (22), Hb, RBC, MCV,
MCH and DLC ( 21), RBC, MCH and MCHC,
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and significantly different in PCV, Hb and
WBC (17). The mean values of hematological
parameters in this study were significantly
(P<0.05) higher except more or less similar in
Hb concentration (9). Also, a significant
increase in means of the present work in
comparison with (14 and 20). Moreover, many
authors were studied males and females (9, 14,
17, 20 and 21). They reported some significant
differences in  studied parameters in
comparison with these findings. There were
significant (P<0.05) differences between
subgroups in PCV, Hb, RBC, MCV, MCH,
MCHC, ESR, lymphocyte, monocyte and L/N
ratio. Lactating does were significantly lower
in PCV, Hb and RBC, while, bucks showed
significantly (P<0.05) higher in comparison

with other subgroups. Also, there were
significant (P<0.05) differences between other
subgroups. Doe kids revealed significantly
(P<0.05) lower values in MCV, MCH and
MCHC compared to those of other groups, as
well as, significant differences (P<0.05) were
present in MCH and MCHC of other groups.
Lactating does showed significantly (P<0.05)
higher ESR level compared to other groups.
However, bucks showed significantly (P<0.05)
higher Lymphocytes count compared to
lactating does. While, monocytes count was
significantly (P<0.05) higher in buck Kkids
compared to that of pregnant and lactating
does. Moreover, L/N ratio in bucks was
significantly (P<0.05) higher compared to dry
does (Table, 2).

Table, 2: The hematological values of normal local breed goats subgroups; range and mean+ SE.

Parameters Groups
Bucks Buck Kids Doe Kids Dry Does Pregnant Lactating
(n=20) (n=20) (n=20) (n=20) (n=25) (n=25)
.y 30-40 30-40 26-38 32-38 28-32 26-30
cv (%) 36.0£0.63a  33.9+0.70b 30.5+0.78¢ 34.3+0.46b 30.3+0.32¢ 27.7+0.26d
. 10.0-14.3 10.0-14 8.1-12 10.0-12.6 9.0-10.3 8.0-9.3
CLIORY 193+025a  11.5+0.28b 9.3+0.25¢ 11.3+0.14b 9.6+0.07¢ 8.6+0.07d
12.5-16.2 11.9-17 10.7-17 12.2-14.9 10.9-13.9 10.6-12.5
RBCx10 ¢/ L
15.0+0.25a 13.9+0.36b 13.5+0.41b 13.9+0.20b 12.5+0.16¢ 11.6+0.11d
MCV (fL) 20.5-32.5 22.3-26.6 18.4-24.9 23.4-26 21.5-25.6 21.3-26.7
243+056a  24.3+0.3la 22.6+0.44b 24.5+0.14a 24.1+0.23 a 23.8+0.26 a
MCH (pg) 6.8-8.8 7.7-8.8 5.5-7.9 7.4-8.7 6.7-8.5 6.6-8.3
8.1+0.12a 8.2+0.08a 6.9+0.16¢ 8.0+0.08a 7.6+0.09b 7.4+0.08b
MCHC (g/dL) IR, 31.2-36.9 28.9-31.9 31.1-35.6 30.0-35 28.3-35.0
34.0+0.26 a 34+0.29 a 30.6+0.19d 32.9+0.24b 31.8+0.25¢ 31.2+0.33cd
ESR mm /24h 2.0-5.0 1.0-10.0 2.0-6.0 1.0-10.0 1.0-8.0 2.5-8
3.8+0.21ab 4.3+0.47ab 3.9+0.22ab 3.6+0.45b 4.1+0.3ab 4.9+0.31a
e AT O] 5500-15500  5700-15250 6300-14300 6500-15550 6300-15900 6400-14850
114104664 11122+480 108704503 11027+711 102524629 100144533
Lymphocyte | JEPIKIEeET) 6483-8512 3542-9520 3551-8721 2772-10172 3648-8761
68735132  6176+267ab 6101+318ab 6069+380ab 5819+366ab 5624+295h
Neutrophil 1863-8680 1938-6514 2331-5940 2015-7777 2064-7923 2144-6624
3970+345 4275+241 4229+253 4458+343 3997+317 3840+265
Monocytes 107-612 57-610 126-436 114-622 78-520 79-594
310+29.5ab 394+29.6a 313+20.0ab 315+36.9ab 271+25.2b 293+26.0b
Eosinophil 0-918 0-702 0-414 0-459 0-420 67-705
26354 251+44 225425 183425 16319 253+33
Basophils 0+0 0+0 0+0 00 0+0 0+0
_ 0.4-38 0.8-2.6 0.9-2.5 0.6-2.1 0.7-3 0.9-2.2
L/N ratio 1.8+0.21 a 1.4+0.08ab 1.4+0.10ab 1.3+0.08 b 1.5+0.10ab 1.5+0.08ab

The differences in small letters horizontally refer to the presence of significant value at (<0.05).

However, some main hematological
parameters have been reported with significant
differences except in MCHC and WBC of
buck kids, PCV and eosinophil’s of doe kids

(9). Although, (10) have studied buck kids
and doe kids, the result showed no significant
differences in PCV, Hb, Lymphocytes,
monocytes, eosinophils of doe kids compared
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with our findings. In Nigeria, (27) have
studied hematological parameters of buck kids
and doe kids of sokoto red goats. There were
significant differences except in Hb of buck
kids and eosinophils of doe kids, in kano
brown goats there were significant differences
in mean values except in Hb and eosinophil’s
of buck kids and MCHC and neutrophils of
doe kids and in borno white goats there were
significant differences except in Hb of buck
kids in comparison with the current
observation. The differences in some
hematological parameters of present study in
comparison with other researches may be
attributed to one or more of the following;
health state, feeding program, age, Ssex,
geographical, physiologic status, season or
genetic factors (9, 28 and 29).
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