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Abstract 

       This study was conducted to determine the type of blood hemoglobin blood and its effect on 

biochemical parameters, which include the lipid profile and hormones of local cows in Basrah  

province  by obtaining blood samples for cows from different areas of Basrah province in order to 

determine the type of hemoglobin and its effect on hormones and lipid parameters. Results show 

that hemoglobin type (B) achieved highest percentage of two types (AB and A) respectively. A 

significant elevation hemoglobin type (B) with the highest level of total cholesterol and 

triglycerides. The lipoprotein results (LDL-C, HDL-C, and VLDL-C) showed in hemoglobin type 

(B) was superior to that of another hemoglobin which having serum lipoprotein levels in lactation 

and pregnancy periods. Different hemoglobin phenotypes showed elevation of progesterone and 

estrogen levels in some physiological periods while hemoglobin type (B) can be seen to have a 

higher level in control periods and pregnancy periods when compared with other hemoglobin types. 

As for cortisol, it showed increase for hemoglobin type (B), while the lowest level of hemoglobin 

type (AB) when compared with physiological conditions (control, estrus, pregnancy, and lactation). 

It can concluded  that type of hemoglobin effect on sex hormones and lipoproteins that using them 

as indicators in improving economic production and choosing the good type of hemoglobin in 

breeding, improving and increasing animal production and milk production. 
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Introduction  

Cows are used in a variety of ways 

across the world. They are raised for meat, 

milk, and other dairy products and for use as 

draft animals (that pull carts, plows, and other 

implements). Cow also used to provide 

leather for clothes and dung for manure or 

fuel. Despite, or may be because of, their 

pervasiveness as consumer goods, most 

people find it difficult to relate to cows on 

their terms, that is, without the biases 

generated by social and economic value [1]. 

The 3 weeks prior to parturition to 3 weeks 

following parturition is considered the 

transition period [2]. However, animal 

performance is not solely determined by 

adaptive factors because the reproductive 

period of pregnancy may results in significant 

physiological changes in biomarkers, 

particularly in conditions of high metabolic 

demand due to the increased blood volume 

required by the uterus during pregnancy 

[3][4]. Numerous physiological changes may 

occur, such as preparation for calving, 

preparation of the mammary gland for 

colostrum, and a peak of milk production, the 

physiological changes generate high energy 

and protein demand for maternal maintenance 

and fetal development, increasing the 

nutrients requirements that promote changes 

in blood parameters [6][7]. Hemoglobin (Hb) 

has been one of the most studied 

polymorphisms in vertebrate species since the 

infancy of both population and evolutionary 

genetics. However, owing to the close 

relationship between structure and function, 

this complex protein remains a fascinating 

subject from all points of view, especially in 

its molecular, genetic, and adaptive features. 

Accordingly, Hb has been recently defined as 

“an evergreen red protein,  Many researchers 

have discovered that there are three different 

forms of hemoglobin (A,B and AB) [8][16]. 

Hemoglobin represents about 90% of the dry 

weight of the red blood cell, and it is a 

tetrameric metalloprotein composed to two α 

and two β globin chains, each bound to one 

heme group. Each heme group includes one 

iron atom capable of engaging one oxygen 

molecule. Hemoglobin is a very sensitive 

molecule, and can be easily denatured during 

purification. Many different procedures for 

isolation and purification of hemoglobin from 

mammals’ erythrocytes exist [9]. Three 

phenotypes were detected, i.e., a slow-moving 

(AA) band, a fast-moving (BB) band, and a 

combination of slow + fast-moving bands 

(AB). Electrophoresis showed one slow band 

for HbAA, a fast one for HbBB, and two for 

the heterozygous HbAB. The HbAA and 

HbBB from Ogaden cattle were found to have 

similar electrophoretic mobility to those from 

Western cattle. The Hb allelic and genotypic 
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frequency and expected. The observed 

hemoglobin polymorphism in Ogaden cattle 

genotypes of the Ogaden cattle population 

studied is given in There was no sample that 

showed any abnormal phenotype [10]. The 

current study aimd to determine the 

hemoglobin subtypes by using the 

electrophoresis technique and study the 

effects on some biochemical, hormonal 

parameters in the transition period in local 

Iraqi cows. 

Materials and methods 

    The present study was conducted in Basrah 

province, where blood samples of local cows 

were collected from four different areas of 

Basrah province, the period of blood collection 

samples during January and February of 2020. A 

total of 80 samples were divided into four 

groups (control group, estrus, pregnant and 

lactating cows) each group contain 20 samples 

10 ml of blood were collected and divided in to 

two tube 5 ml were placed in a test tube 

containing an anticoagulant used to determine 

the type of hemoglobin by using vertical 

electrophoresis device as hemoglobin, type A is 

faster than hemoglobin type B. While, 

hemoglobin type AB is intermediate between 

types A and B, by using polyacrylamide gel 

electrophoresis and preparing solutions for 

hemoglobin and gel by modified method 

(Tucker et al., 1980) .    Other tube does not 

contain anticoagulant samples were used to 

examine biochemical and hormones tests. By the 

kit was used for each test according to 

instructions. The results were then read and 

compared (Friedewald et al.,1972). 

Results  

    According to electrophoresis  analysis of 

hemoglobin sample that collected from 

different cattle  in different  physiological 

status (non-pregnant, estrus , lactation, 

pregnancy) to  recognize the dominance 

genotype of hemoglobin in the area 

experiment (Basra province ) and due to it 

hard environment such as heating and 

humidity the result (Table 1) showed that the  

hemoglobin genotype (B) was the dominance  

type than other types with frequency ( 0.587 

). While, the other hemoglobin types was (AB 

= 0.212 ),( HbA=0.2).   When 

comparing the result total cholesterol and 

triglyceride levels in each physiological status 

groups according to the different in the 

hemoglobin phenotypes the result showed 

significant (p≤0.05) change due to these types 

of hemoglobin which appeared that the 

hemoglobin type (B) has the highest level to 

total cholesterol and triglyceride in all 

physiological periods when compared with 

hemoglobin type (A, AB) which appear have 

lowest value from hemoglobin type (B), 

(Table2). 
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Table (1): Genotype frequency of local cattle (n=80). 

Genotype frequency A AB B 

Local cattle 0.20 0.212 0.587 

 

Table ( 2 ): Effects of different hemoglobin types in physiological statuses on total cholesterol 

and triglyceride  levels(n=80) 

parameters Total cholesterol (mg/dl) Triglyceride (mg/dl) 

Hb types 

Groups  A AB B LSD A AB B LSD 

Control 

110.27      

±13.20 

B 

101.33 

±24.96 

C 

119.33 

±18.08 

A 

8.4 

14.42 

 ±0.88 

B 

15.33 

 ±1.29 

A 

15.60  

±0.56 

A 

0.85 

Estrus 

134.02   

 ±20.68 

B 

132.55 

±14.47 

B 

145.65 

±16.23 

A 

9.45 

9.85 

 ±0.11 

B 

10.14B 

±0.25 

11.26  

±0.90d 

A 

1.00 

Lactation 

176.35   

 ±8.813 

B 

186.55 

±6.51 

A 

192.81 

±14.01 

A 

10.4

5 

17.29 

±1.98 

C 

18.27 

±0.70 

B 

19.71 

±0.15 

A 

0.85 

Pregnanc

y 

176.57    

±17.68 

B 

179.74 

±14.66 

A 

190.86 

±8.13 

A 

12.8 

18.80  

±0.14 

C 

20.04 

±1.02 

B 

21.48 

±1.33 

A 

1.35 

          Different  letters denote significant (p≤0.05)  changes between groups 

         

    Table (3) denote the results of lipoprotein 

levels (HDL-C , LDL-C and VLDL-C) in 

local cattle of Basrah, the result appeared 

highly  significant increased (p≤0.05) HDL-

C, LDL-C and VLDL in Hb type (B) in all 

groups as compared to other types (A and  

 

AB).  Table (4): hemoglobin different 

phenotypes showed significant (p<0.05) 

effects on the progesterone and estrogen 

levels in some physiological period as we can 

see that  the hemoglobin type (B) has higher 

level in the control and pregnant periods 
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when compared with other hemoglobin types 

while not showed any significant effects in 

estrus and lactating period. Also the effects of 

hemoglobin type appear significantly 

(p<0.05) on the estrogen levels showed 

elevation in the estrus period and the 

hemoglobin type (B) when compare with 

other physiological periods.  Table (5) 

showed the effects of hemoglobin 

polymorphism (A, B and AB) on the level of 

cortisol hormone, the result showed a 

significant decrease (p ≤0.05) in hormone 

cortisol through lactation and pregnant 

periods in B hemoglobin compared with other 

groups. 

 

 

 

Table (3): Effects of different hemoglobin types in physiological statuses on lipoprotein levels 

paramet

ers 
HDL-C(mg/dl) LDL-C (mg/dl) VLDL-C (mg/dl) 

Hb types 

Groups A AB B 
LS

D 
A AB B 

LS

D 
A AB B LSD 

Control 
65.38 

±3.57 

B 

66.20 

±2.25 

B 

68.51 

±2.17 

A 

1.9

7 

24.3

0 

±2.5

0 

C 

25.3

6 

±5.1

2 

B 

26.5

1 

±5.9

2 

A 

0.93 

2.21 

±0.6

5 

B 

2.89 

±0.7

2 

B 

3.85  

±0.6 

A 

0.95 

Estrus 
64.82 

±2.01 

C 

67.23 

±3.45 

B 

69.97 

±1.56 

A 

2.5

1 

25.8

2 

±1.2

3 

C 

27.5

5 

±1.8

7 

B 

30.6

8 

±1.1

0 

A 

3.00 

5.09 

±0.4

8 

B 

5.28 

±1.0

5 

B 

6.16 

±0.4

3 

A 

0.84 

Lactatio

n 

110.7

7 ±6.6 

B 

112.06 

±17.82 

B 

120.38 

±10.2 

8 A 

4.8

9 

81.6

3 

±1.1

4 

B 

82.1

8 

±1.5

1 

B 

85.0

6 

±2.7

4 

A 

2.74 

5.21 

±0.3

6 

C 

5.87 

±0.6

5 

B 

6.76 

±0.6

1 

A 

0.63 

Pregnan

cy 

77.01 

±3.50 

B 

78.82 

±2.41 

B 

79.78±2

.36 

A 

0.7

4 

44.7

4 

±2.4

3 

B 

45.6

4 

±2.4

0 

B 

47.1

6 

±1.4

b 

A 

1.2 

1.61 

±0.2

2 

C 

2.10 

±0.5

3 

B 

2.84 

±0.8

2 

A 

0.45 

Different letters denote significant (p≤0.05) changes between groups 
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Table (4): Effects of different hemoglobin types in physiological statuses on progesterone and 

estrogen levels 

Parameters Progesterone (ng/ml) Estrogen (ng/ml) 

Hb types 

Groups A AB B LSD A AB B LSD 

Control 

1.30 

±0.17 

B 

1.41 

±0.24 

B 

1.6 ±0.30 

A 
0.17 

34.92 

±8.18 

B 

29.00 

±4.00 

B 

43.00  

±6.17 

A 

9.19 

Estrus 
1.67 

±0.86 

1.63 

±0.37 

 

1.65 

±0.57 
N.S 

58.25 

±2.06  

B 

58.63 

±2.42 

B 

60.25 

±2.77 

A 

 

1.5 

Lactation 
1.75 

±0.10 

1.96 

±0.65 

2.13 

±0.04 
N.S 

26.16 

±3.43 

B 

27.58 

±5.28 

B 

30.50 

±3.70 

A 

2.1 

Pregnancy 

6.91 

±0.38 

B 

7.15  

±4.29 

B 

9.36 

±1.33 

A 

0.797 

15.16 

±1.60 

B 

15.86 

±0.70 

B 

17.00  

±1.76 

A 

0.9 

    Different letters denote significant (p≤0.05) changes between groups. 

 

Table (5): Effects of different hemoglobin types in physiological statuses on cortisol levels. 

parameters Cortisol (mg/dl) 

Hb types 

Groups A AB B L.S.D 

Control 
19.33 

±1.52 

19.50 

±0.50 

19.77 

±1.72 
N.S 

Estrus 
23.52 

±0.59 

22.91 

±0.81 

24.12 

±0.79 

N.S 

 

Lactation 

19.23 

±2.029 

A 

17.70 

±1.047 

B 

19.49 

±0.42 

A 

0.93 

Pregnancy 

20.30 

±1.12 

B 

20.50 

±3.67 

B 

22.25 

±1.120 

A 

1.22 

Capital letters denote significant (p≤0.05)  changes between groups 
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Discussion  

     The result of the present study viewed the 

effects of hemoglobin phenotypes on some 

biochemical and hormonal parameters (Table 

1,2,3,4 and 5) which appear that the 

dominance hemoglobin phenotype in this area 

is  Hb B, effects significantly on almost 

parameters. This finding is in agreement with 

some studies focused on the effects of the 

phenotype, this may due to efficacy of this 

genotype in adaptation to the hot and hard 

environment in this area (Basrah province) 

and give it this dominance and give the beast 

parameters levels against the other 

hemoglobin genotype. This finding is in 

agreement with Sengupta [12] who offered 

evidence about cattle. Hb-B was discovered 

to be more prevalent in hot dry climates than 

in warm humid climates. While,  Hb-

A appeared to be less frequent in hot arid 

climates than in warm humid climates. 

Different oxygen levels were recommended 

by Sun et al. [13][17] in their experiments 

(Hb-B), in comparison to sheep with Hb-A, 

they discovered that sheep with Hb-B were 

unable to endure the stress of acute hypoxia. 

Al-Murrani and Timimi [14][18] discovered 

that the respiration rates of Sharabi cattle 

were ranked BB, AB, and AA as the lowest. 

However the differences were not significant. 

The BB type had a higher body temperature 

than the AA and AB types (p≤0.05). The AB 

type has a considerably better heat tolerance 

coefficient (p≤0.05) than the AA and BB 

varieties. Al-Murrani and Al-Samarrae 

[15][19] discovered that the Awassi native 

breed of sheep is practically fixed for Hb-B, 

with a frequency of (0.98) in the study group. 

The high B frequency of the random breed 

Awassi group, which was obtained from 

several geographical locations, is the same 

(0.98). This suggests that long-term selection 

for fertility and body weight in Awassi, albeit 

moderate, is unrelated to Hb-type. There was 

no link between Hb-type and fertility or 

mortality in the study indicated above; the 

only significant link was discovered between 

Hb-B and HK (high potassium) genotype and 

high lambing percentage. The majority of 

investigations on various species and breeds 

found that blood chemistry variations exist 

(including Hb-type). However, the 

mechanism of such polymorphism is not well 

understood or consistent [14]. 

 Conclusions 

          On the basis of the present results, the 

following conclusions can be made: 

Electrophoresis determination hemoglobin 

phenotype-B more significant dominant than 

other types in cows of Basrah province. 

Recognize the dominance genotype-B of 

hemoglobin in Basrah province. Elevation of 

all biochemical parameters in phenotypes-B 

in cows of Basrah province, and the sexual 
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hormones increased in hemoglobin type-B in 

all groups of different physiological status. 
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وانهرمىوٍت  دراست مقاروت لأوىاع انهٍمىغهىبٍه )انترحٍم انكهربائً( واجساء بروتٍه انمصم وبعض انتغٍٍراث انباٌىكٍمٍائٍت

 خلال انفترة الاوتقانٍت فً الابقار انعراقٍت

** * ، رشاد فاضم غضبان اٌىاش صباح ٌحٍى  

* انمستشفى انبٍطري فً انبصرة .انعراق–دائرة انبٍطرة  –وزارة انسراعت   

 .فرع انفسهجت والأدوٌت وانكٍمٍاء ،كهٍت انطب انبٍطري ، جامعت انبصرة. انبصرة . انعراق**

ٕٚكًٛٛائٛت ٔانخٙ حشًم انذٌْٕ ْٔزيَٕاث الأبقار أحأثٛزِ ػهٗ انًؼاٚٛز انب ًْٕٛغهٕبٍٛ انذوٚج ْذِ انذراست نخحذٚذ َٕع أخزانمستخهص

انًحهٛت فٙ يحافظت انبصزة يٍ خلال انحصٕل ػهٗ ػُٛاث دو لأبقار يٍ يُاطق يخخهفت يٍ يحافظت انبصزة نخحذٚذ َٕع انذٍْ. انًٕٓٛخهٕبٍٛ 

اث ٔيؼاٚٛز انذٌْٕٔحأثٛزِ ػهٗ انٓزيَٕ AB( حقق أػهٗ َسبت يؼُٕٚت يٍ انُٕػٍٛ )Bٔقذ أظٓزث انُخائح أٌ انًٕٓٛخهٕبٍٛ يٍ انُٕع ) .   ٔ

A( ٍٛػهٗ انخٕانٙ. ارحفاع يهحٕظ فٙ َٕع انًٕٓٛخهٕب )B يغ أػهٗ يسخٕٖ يٍ انكٕنٛسخزٔل انكهٙ ٔانذٌْٕ انثلاثٛت ػُذ يقارَخّ بُٕع )

AB  ،Aانًٕٓٛخهٕبٍٛ ) َخائح انبزٔحٍٛ انذُْٙ )(. أظٓزث  LDL-C   ٔ HDL-C   ٔ VLDL-C( ٘انًٕٓٛخهٕبٍٛ انظاْز )B ٕ٘انذ٘ ٚحخ )

ػهٗ يسخٕٚاث انبزٔحٍٛ انذُْٙ فٙ انذو فٙ فخزاث انزضاػت ٔانحًم. أظٓزث أًَاط ظاْزٚت يخخهفت نهًٕٓٛخهٕبٍٛ ارحفاػًا فٙ يسخٕٚاث 

خٛت بًُٛا ًٚكٍ رؤٚت َٕع انًٕٓٛخهٕبٍٛ )ْزيٌٕ انبزٔخسخزٌٔ ٔالأسخزٔخٍٛ فٙ بؼض انفخزاث انفسٕٛنٕ B بًسخٕٖ أػهٗ فٙ فخزاث انخحكى )

( بًُٛا كاٌ أقم Bٔفخزاث انحًم ػُذ يقارَخٓا بإَٔاع انًٕٓٛخهٕبٍٛ الأخزٖ. أيا بانُسبت نهكٕرحٛشٔل فقذ أظٓز سٚادة فٙ َٕع انًٕٓٛخهٕبٍٛ )

ABيسخٕٖ يٍ َٕع انًٕٓٛخهٕبٍٛ ) نٕخٛت )انسٛطزة ، انشبق ، انحًم ، الإرضاع(.( ػُذ يقارَخّ بانظزٔف انفسٕٛ ًٔٚكٍ الاسخُخاج أٌ حأثٛز  

َٕع انًٕٓٛخهٕبٍٛ ػهٗ انٓزيَٕاث اندُسٛت ٔانبزٔحُٛاث انذُْٛت ٚسخخذو كًإشزاث فٙ ححسٍٛ الإَخاج الاقخصاد٘ ٔاخخٛار انُٕع اندٛذ يٍ 

  حهٛب.انًٕٓٛخهٕبٍٛ فٙ انخزبٛت ٔححسٍٛ ٔسٚادة الإَخاج انحٕٛاَٙ ٔئَخاج ان
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