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Introduction
Pregnancy, gravidity or gestation, is the time during which one 

or more offspring develops inside a woman. Maternal mortality  
continues to be the major cause of death among women of  

 
reproductive age in many countries and remains a serious public 
health issue especially in developing countries [1]. According to 
Shah and Say [2] maternal death is defined as the death of a woman 
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Abstract

Pregnancy is a state of relative arginine deficiency imposed by the increased formation of nitric oxide to support the adaptive vasodilatation 
of pregnancy. This case control study involved a total of 74 pregnant (subjects) and 50 non-pregnant women (controls). The subjects were aged 19 
years to 40 years with mean age of 27.6±5.0 years. The mean values of L-arginine level among 74 pregnant subjects was (173±63.7µmol/L) compared 
to (137.9±89.5µmol/L) among 50 non-pregnant control group is (p=0.271). The mean values of Nitric Oxide level among the pregnant subjects 
(334±80.6µmol/L) was significantly higher that that among the non-pregnant controls (280.5±130µmol/L) (p=0.002). The mean values of L-arginine 
and nitric oxide were compared among the subjects based on trimester. There was no significance difference in the L-arginine and nitric oxide levels 
(175±63.9) and (303.5±118) among pregnant women within their first trimester and second trimester (185.5±61) and (344±74) (p=0.337 and 0.750) 
respectively. There was no significance difference in the mean values of L-arginine and nitric Oxide among pregnant women in the second (185.5±61) 
and (344±74) and third trimester of pregnancy (161±65.5) and (328±83) (p=0.115 and 0.409) respectively. 

Similarly, there was no significance difference in the mean values of L- arginine and nitric Oxide among pregnant women in the first (175±63.9) and 
(303.5±118) and third semester (161±65.5) and (328±83) (p=0.704 and 0.407). The mean value of L-arginine and nitric oxide was compared based 
on ethnicity of the subjects. L-arginine and nitric oxide levels among Hausa/Fulani ethnic group is (167.8±63) and (330.7±75) respectively. The mean 
value of L-arginine and nitric oxide level among Yoruba ethnic group is (168.5.5±76) and (411±57) respectively. While the mean values of L-arginine 
and nitric oxide among Igbo ethnic group is (217±57) and (237.8±128) respectively. There were no significant differences in the L-arginine levels 
among subjects based on ethnicity (p>0.05). The nitric oxide level was significantly higher among Hausa/Fulani (330.7±75) compared to the Igbo ethnic 
group (237.8±124) (p=0.046). The mean values of L-arginine and nitric oxide was compared based on parity. The mean values of L-arginine and nitric 
oxide among pregnant women who are carrying their first pregnancy is (148±55.7) and (348.8±75.5) respectively. The mean values of L-arginine and 
nitric oxide among para 1,2,3,4, and >4 pregnant women were; (190.9±72.9) and (318.7±56), (151±56.8) and (341.6±81.7), (201±48) and (306±91.8), 
(146±67) and (346±57.8) and (181±70) and (348±98.8) respectively.

There was a statistically significant difference in the mean L-arginine levels between para 2 (151±56.8) and 3 women (201±48) (p=0.029). Similarly, 
the mean L-arginine levels was significantly higher among para 3 (201±48) compared to para 0 pregnant women (148±55.7) (p=0.010). There were 
no statistically significant differences in the mean L-arginine and nitric oxide based on the on the occupation of husband and the level of educational 
attainment of the subjects (p>0.05). In conclusion, finding from this study confirmed that the level of L-arginine and nitric oxide is higher among 
pregnant subjects compared to non-pregnant controls. Gestational age (trimester), ethnicity, parity, and socio-economic status was also found to have 
effect on the level of L-arginine and nitric oxide. We recommend that further research need to be conducted involving a larger population of pregnant 
women with different gestational age, parity, ethnicity and socio-economic status.We also recommend that pregnant women found to have low level of 
L-arginine and nitric oxide should be given L-arginine supplements as a prophylaxis. We recommend that public enlightenment programme should be 
implemented to enlighten pregnant women on how to maintain the normal level of L-arginine and nitric oxide through taking a balance diet and food 
that serve as a source of L-arginine. We also recommend that pregnant women should be offered a routine L-arginine and nitric oxide test to monitor 
their level of L-arginine and nitric oxide.
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while pregnant or within 42 days of termination of pregnancy, 
irrespective of the duration and site of the pregnancy, from any 
cause related to or aggravated by the pregnancy or its management 
but not from accidental or incidental causes. Globally, the estimated 
number of maternal deaths worldwide in 2005 was 536,000 as 
against 529,000 in 2000. According to WHO factsheet (2008) [3], 
1500 women die from pregnancy- related complications every day. 
Most of these deaths occur in developing countries, and most are 
avoidable. While 25 percent of females of reproductive age lived in 
developed countries, they contributed 1 percent of maternal deaths 
worldwide [4]. A total of 99 percent of all maternal deaths occur in 
developing countries. More than half of these deaths occur in sub-
Saharan Africa and one third in South Asia. The maternal mortality 
ratio in developing countries is 450 maternal deaths per 100,000 
live birth versus 9 per 100,000 live births in developed countries. 
Fifteen countries with maternal mortality ratios of at least 1000 
per 100,000 live births are all sub Saharan except Afghanistan and 
India [5].

Pregnancy-related pre-eclampsia and eclampsia are among the 
leading causes of maternal and neonatal morbidity and mortality [6]. 
Despite growing knowledge of the pathophysiology of pregnancy 
induced hypertensive disorders, no preventive measures have been 
shown to be effective [7]. The underlying cause of pre-eclampsia/
eclampsia is thought to be abnormal placentation, characterized 
by defective invasion of trophoblast cells and remodeling of the 
uterine vasculature [8] resulting in reduced utero-placental 
perfusion, which leads to activation of mechanisms promoting 
maternal vasoconstriction and activation or damage of endothelial 
cells [9]. The endothelium is believed to be a primary target of 
mediators generated by the placenta. Damage is amplified by other 
factors such as reactive oxygen species [10]. During pregnancy, the 
woman undergoes many physiological changes, which are entirely 
normal, including cardiovascular, haematologic, metabolic, renal 
and respiratory changes that become very important in the event 
of complications [11]. 

Arginine is an α amino acid [12]. It was first isolated in 1886. In 
mammals, arginine is classified as a semi- essential or conditionally 
essential amino acid, depending on the developmental stage and 
health status of the individual [13]. Preterm infants are unable to 
synthesize or create arginine internally, making the amino acid 
nutritionally essential for them [14]. Most healthy people do not 
need to supplement with arginine because their body produces 
sufficient amounts [14]. Individuals with poor nutrition or certain 
physical conditions may be advised to increase their intake of foods 
containing arginine. Arginine is found in a wide variety of foods. 
It is a precursor for the synthesis of nitric oxide (NO) [15]. Non-L-
arginine derived no can be generated by the nitrate-nitrite-nitric 
oxide pathway that is monitored through saliva testing. It helps 
decrease blood pressure in clinical hypertensive subjects [16-18]. 
NO-mediated decrease in blood pressure is influenced by both the 
L-arginine-dependent nitric oxide synthase pathway and non-L-
arginine or alternative pathway through nitrate-rich foods such as 
beets and spinach.

Nitric oxide (nitrogen oxide) or nitrogen monoxide [19] is a 
molecular, chemical compound with chemical formula of NO that 
is a colourless gas under standard conditions. Nitric oxide is a free 
radical (its bonding structure includes an unpaired electron) [20] 
and it is in the class of heteronuclear diatomic molecules. Previous 
report indicated that infusion of L-arginine into pregnant women 
with complicated intrauterine growth retardation resulted in 
reduced myometrial activity [21,22]. These observations raised the 
possibility that supplemental L-arginine in the diet could provide 
a source of substrate for nitric oxide synthesis during pregnancy, 
which could promote vasodilatation. More studies are needed to 
provide more evidence on the use of L-arginine and other nitric 
oxide donators for preventing pre-eclampsia [23]. On the other 
hand, evidence of endothelial damage mediated by reactive oxygen 
species has been proposed as the mechanism of endothelial damage 
in pre-eclampsia [24]. Consequently, antioxidants have been 
proposed as prophylactic agents for pre-eclampsia and several 
trials with antioxidants including vitamin C and tocopherols in pre-
eclampsia have been published [25]. 

Nitric oxide is a potent endothelium-derived vasodilator [26] 
and defective synthesis of nitric oxide has been documented in 
pre-eclampsia [27]. The main site of production of nitric oxide (by 
nitric oxide synthase) is endothelial cells, which uses circulating 
L-arginine as a substrate. Hence, the local availability of this 
amino acid may be critical to the endothelial adaptive regulatory 
mechanisms opposing the vasoconstrictors in pre-eclampsia.L-
arginine is considered to be a semi-essential amino acid because 
under increased demands endogenous synthesis is not sufficient to 
meet requirements [28]. Moreover, pregnancy has been reported 
to be a state of relative arginine deficiency [29] imposed by the 
increased formation of nitric oxide, supporting the adaptive 
vasodilatation of pregnancy and use of L-arginine by the foetus [30]. 
Pre-eclampsia is also associated with increased concentration of 
factors that inhibit nitric oxide production. The aim of the study is to 
determine the level of L-arginine and nitric oxide among pregnant 
women attending antenatal clinic (ANC) in UsmanuDanfodiyo 
University Teaching Hospital Sokoto, Nigeria.

Materials and Methods
Study siteandparticipating hospital

The sample for this research was collected from consecutively-
recruited pregnant women visiting the antenatal clinic (ANC) of 
UsmanuDanfodiyo University Teaching Hospital (UDUTH) and the 
testing was carried out at the Haematology Laboratory in the Faculty 
of Medical Laboratory Sciences, UsmanuDanfodiyo University 
Sokoto in collaboration with the Haematology Laboratory of 
UsmanuDanfodiyo University Teaching Hospital. Sokoto State is 
located in the extreme Northwest of Nigeria between longitude 050 
111 and 130 031 East and latitude 130 001 and 130 061 North. The 
state shares border with the Republic of Niger to the North, Kebbi 
state to the West and Southeast and Zamfara to the East. The state 
covers a land area of about 60.33km2. Sokoto is, on the whole, a very 
hot area. However, the maximum daytime temperature for most of 
the year is generally under 40ᵒC(104.00F). The warmest months 
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are February to April when day time temperatures can exceed 45ᵒC 
(113.00F). The rainy season is from June to October during which 
showers are a daily occurrence. There are two major seasons, wet 
and dry which are distinct. The indigenous inhabitant of the area 
is the Hausa and Fulani. Other ethnic group resident in the area 
include Igbo, Ebira, Yoruba, Igala etc. Hausa is the commonly spoken 
language. Traders form the greater percentage of the population, 
while the rest are civil servants, farmers, artisans and others.  
Study subjects

The study involved 74 consecutively-recruited pregnant women 
aged ≥18 years visiting the antenatal clinic in UsmanuDanfodiyo 
University Teaching Hospital, Sokoto, Nigeria. Fifty (50) aged-
matched non- pregnant women has been monitored as controls. 

Study design  

This study has been designed as a case control study involving 
74 pregnant study subjects and 50 non-pregnant and age-matched 
women who served as controls.

Eligibility criteria
All adult female (≥18 years), consenting, and confirmed 

pregnant women were eligible to participate as subjects in this 
study. 

Exclusion criteria
All non-adult female (<18 years), non-pregnant or non-

consenting pregnant women were excluded from participation as 
subjects in this study.

Informed consent
Verbal informed and written consent have been sought from 

study participants. Ethical clearance was sought from the ethical 
committee of UsmanuDanfodiyo University Teaching Hospital 
(UDUTH) Sokoto.

Questionnaire
A questionnaire was distributed among all the participants to 

obtain socio-demographic and obstetric-related data. 

Blood sample collection and preparation
Five milliliters of venous blood sample were collected from 

each study subject and control participant by venipuncture into 
EDTA anticoagulated tubes. Blood samples are then centrifuged 
to obtain plasma. Plasma sample has been used for L-arginine 
and nitric oxide testing. L-arginine has been determined using 
L-arginine Enzyme Linked Immunosorbent Assay (ELISA) kit 
(Immunediagnostik, Germany). Nitric oxide has been measured 
using a colorimetric method manufactured by ENZO Life Sciences 
(United Kingdom).

Statistical analysis
Data was analyzed using relevant statistical software (SPSS 

Version 20). Data collected were descriptive. Results obtained were 
expressed as mean and standard deviation. Statistical analysis 
includes student t-test and analysis of variance. Differences in 
values based on socio-demographic and obstetric variables of 
subjects was determined and compared statistically. A p-value of 
≤0.05 was considered significant in all statistical comparison. 

Result

Table 1: L-arginine and nitric oxide levels among pregnant (subjects) and non-pregnant women (controls).

Parameter Group N Mean±SD T-Value P-Value Remark

L-arginine (µmol/L)
Test 74 173±63.8 1.114 0.271 NSS

Control 50 137.9±89.5

NO (µmol/L)
Test 74 334±80.7 3.242 0.002 SS

Control 50 280.5±130

N=Number; SD=Standard Deviation; DF =Degree Of Freedom; SS=Statistical Significance; NO=Nitric Oxide

This case control study involved a total of 74 pregnant (subjects) 
and 50 non-pregnant women (controls). The subjects were aged 19 
years to 40 years with mean age of 27.6±5.0 years. The mean values 
of L-arginine level among 74 pregnant subjects was (173±63.7) and 
the mean values of L-arginine level among 50 non-pregnant control 

group is (137.9±89.5) (p=0.271). The mean values of Nitric Oxide 
level among the pregnant subjects (334±80.6) was significantly 
higher that that among the non-pregnant controls is (280.5±130) 
(p=0.002). Table 1 shows the L-arginine and nitric oxide levels 
among pregnant (subjects) and non-pregnant women (controls).

Table 2: Effect of gestational age on the level of L-arginine and nitric oxide among pregnant women.

Parameter Trimester N Df Mean ± SD T-Value P-Value Remark

L-arginine First 4 2 175±63.9 -0.31 0.337 NSS

NO

Second 34
2

185.5±61
-0.67 0.75 NSS

First 4 303.5±118

Second 34
2

344±74
1.602 0.115 NSS

L-arginine Second 34 185.5±61
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NO

Third 36
2

161±65.5
0.834 0.409 NSS

Second 34 344±74

Third 36
2

328±83
0.41 0.704 NSS

L-arginine First 4 175±63.9

NO

Third 36

2

161±65.5

0.834 0.407 NSSFirst 4 303.5±118

Third 36 328±83

N=Number; SD=Standard Deviation; DF=Degree Of Freedom; SS=Statistical Significance; NO=Nitric Oxide

The mean values of L-arginine and nitric oxide were compared 
among the subjects based on trimester. There was no significance 
difference in the L-arginine and nitric oxide levels (among pregnant 
women within their first trimester 175±63.9) and (303.5±118) and 
second trimester (185.5±61) and (344±74) (p=0.337 and 0.750) 
respectively. There was no significance difference in the mean 
values of L- arginine and nitric Oxide among pregnant women in the 
second (185.5±61) and (344±74) and third trimester of pregnancy 
(161±65.5) and (328±83) (p=-0.115 and 0.409) respectively. 
Similarly, here was no significance difference in the mean values 
of L- arginine and nitric Oxide among pregnant women in the first 
(175±63.9) and (303.5±118) and third semester (161±65.5) and 
(328±83) (p=0.704 and 0.407). Table 2 show the mean values of 
L-arginine and nitric oxide was compared based on trimester.

The mean value of L-arginine and nitric oxide was compared 
based on ethnicity of the subjects. L-arginine and nitric oxide levels 
among Hausa/Fulani ethnic group is (167.8±63) and (330.7±75) 
respectively. The mean value of L-arginine and nitric oxide 
level among Yoruba ethnic group is (168.5.5±76) and (411±57) 
respectively. While the mean values of L-arginine and nitric oxide 
among Igbo ethnic group is (217±57) and (237.8±128) respectively. 
There were no significant differences in the L-arginine levels among 
subjects based on ethnicity (p>0.05). The nitric oxide level was 
significantly higher among Hausa/Fulani (330.7±75) compared to 
the Igbo ethnic group (237.8±124) (p=0.046). Table 3 shows the 
effect of ethnicity on the level of L-arginine and nitric oxide among 
pregnant women.

Table 3: Effect of ethnicity on the level of L-arginine and nitric oxide among pregnant women.

Parameter Ethic Group N Mean ± SD T-Value P-Value Remark

L-arginine Hausa/fulani 61 167.8±63 -0.02 0.98 NSS

NO

Yoruba 3 168.5±76

-1.829 0.07 NSSHausa/fulani 61 330.7±75

Yoruba 3 411±57

L-arginine
Hausa/fulani 61 167.8±63

-1.332 0.188 NSS
Igbo 3 217±57

NO Hausa/fulani 61 330.7±75 2.036 0.046 SS

L-arginine

Igbo 3 237.8±124

-0.886 0.426 NSSYoruba 3 168.5±76

Igbo 3 217±57

NO Yoruba 3 411±57 2.194 0.093

L-arginine

Igbo 3 237.8±124

-1.353 0.018 SSHausa/fulani 61 330.8±75

Others 7 371.8±84.8

NO Hausa/fulani 61 167.8±63 -1.394 0.168 NSS

L-arginine

Others 7 203±64.7

0.729 0.487 NSSYoruba 3 411±57

Others 7 371.8±84.8

NO Yoruba 3 168.5±76 -0.737 0.482 NSS

L-arginine

Others 7 203±64.7

-0.017 0.078 NSSIgbo 3 237.9±124

Others 7 371.8±84.8
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NO
Igbo 3 217±57

0.331 0.749 NSS
Others 7 203±64.7

The mean values of L-arginine and nitric oxide was compared 
based on parity. The mean values of L-arginine and nitric oxide 
among pregnant women who are carrying their first pregnancy 
is (148±55.7) and (348.8±75.5) respectively. The mean values of 
L-arginine and nitric oxide among para 1,2,3,4, and >4 pregnant 
women were; (190.9±72.9) and (318.7±56), (151±56.8) and 
(341.6±81.7), (201±48) and (306±91.8), (146±67) and (346±57.8) 
and (181±70) and (348±98.8) respectively. There was a statistically 
significant difference in the mean L-arginine levels between para 2 
(151±56.8) and 3 women (201±48) (p=0.029). Similarly, the mean 

L-arginine levels was significantly higher among para 3 (201±48) 
compared to para 0 pregnant women (148±55.7) (p=0.010). 
Table 4 show the mean values of L-arginine and nitric oxide was 
compared based on parity. There were no statistically significant 
differences in the mean L-arginine and nitric oxide based on the on 
the occupation of husband and the level of educational attainment 
of the subjects (p>0.05) as shown in Table 5 & 6 shows the mean 
L-arginine and nitric oxide based on the on the occupation of 
husband and the level of educational attainment of the subjects.

Table 4: Effect of parity on the level of L-arginine and nitric oxide among pregnant women.

Parameter Parity N Mean ± SD T-Value P-Value Remark

L-arginine
One 13 190.9±72.9

1.423 0.169 NSS
Two 10 151±56.8

NO
One 13 318.7±56

-0.797 0.435 NSS
Two 10 341.6±81.7

L-arginine One 13 190.9±72.9 -0.431 0.67 NSS

NO
Three 14 201±48

0.671 NSS
One 13 318.7±56 0.43

L-arginine
Three 14 306±91.8

0.252 NSS
One 13 190.9±72.9 1.189

NO
Four 5 146±67

0.371 NSS
One 13 318.7±56 -0.92

L-arginine
Four 5 346±57.8

0.727 NSS
One 13 190.9±72.9 0.353

NO
More than four 16 181±70

-0.96 0.346 NSS
One 13 318.7±56

L-arginine
More than four 16 348±98.8

1.784 0.086 NSS
One 13 190.9±72.9

NO
None 16 148±55.7

-1.191 0.244 NSS
None 16 348.8±75.5

L-arginine
Two 10 151±56.8

-2.329 0.029 SS
Three 14 201±48

NO
Two 10 341.6±81.7

0.979 0.338 NSS
Three 14 306±91.8
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L-arginine
Two 10 151±56.8

0.15 0.883 NSS
Four 5 146±67

NO
Two 10 341.6±81.7

-0.109 0.915 NSS
Four 5 346±57.8

L-arginine
Two 10 151±81.7

-1.148 0.262 NSS
More than four 16 181±70

NO
Two 10 341.6±81.7

-0.18 0.858 NSS
More than four 16 348±98.8

L-arginine
Two 10 151±56.8

0.124 0.902 NSS
None 16 148±55.7

NO
Two 10 341.6±81.7

-0.229 0.379 NSS
None 16 348.8±75.5

L-arginine
Three 14 201±48

1.982 0.064 NSS
Four 5 146±67

NO
Three 14 306±91.8

-0.904 0.379 NSS
Four 5 346±57.8

L-arginine
Three 14 201±48

0.877 0.388 NSS
More than four 16 181±70

NO
Three 14 306±91.8

-1.209 0.237 NSS
More than four 16 348±98.8

L-arginine
Three 14 201±48

2.756 0.01 SS
None 16 148±55.7

NO
Three 14 306±91.8

-1.4 0.173 NSS
None 16 348.8±75.5

L-arginine
Four 5 146±67

-0.988 0.335 NSS
More than four 16 181±70

NO
Four 5 346±57.8

-0.048 0.962 NSS
More than four 16 348±98.8

L-arginine
Four 5 146±67

-0.071 0.944 NSS
None 16 148±55.7

NO
Four 5 346±57.8

-0.073 0.942 NSS
None 16 75.5

L-arginine
More than four 16 181±70

1.477 0.15
None 16 148±55.7

NO
More than four 16 348±98.8

-0.015 0.989
None 16 348.8±75.5
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Table 5: Occupation of husband on L-arginine and nitric oxide level among pregnant women. 

Parameter Occupation Of Husband N Mean ± SD T-Value P-Value Remark

L-arginine Civil servant 55 177±64 0.735 0.465 NSS

NO

Business 17 164±62

1.003 0.461 NSSCivil servant 55 341±74.96

Business 17 318±98.9

L-arginine
Civil servant 55 177±64

0.962 0.34 NSS
Student 2 132.7±83

NO
Civil servant 55 341±74.9

1.206 0.233 NSS
Student 2 276±41

L-arginine
Business 17 164±62

0.666 0.515 NSS
Student 2 132.7±83

NO
Business 17 318.5±98.9

0.583 0.567 NSS
Student 2 276±41

Table 6: Level of education on L-arginine and nitric oxide among pregnant women.

Parameter Education Level N Mean±SD T-Value P-Value Remark

L-arginine
Primary 9 167.7±69

-0.591 0.558 NSS
Secondary 32 179.9±67.9

NO
Primary 9 362.9±73

0.874 0.387 NSS
Secondary 32 335.6±85

L-arginine
Primary 9 164.7±69

-0.63 0.95 NSS
Tertiary 27 166±63

NO
Primary 9 362.9±73

1.13 0.267 NSS
Tertiary 27 331±73

L-arginine
Secondary 32 179.9±67.9

0.794 0.431 NSS
Tertiary 27 166±63

NO
Secondary 32 335.6±85

0.216 0.428 NSS
Tertiary 27 331±73

Discussion
In this study, we found that the L-arginine level was marginally 

higher among pregnant women compared to non-pregnant women. 
The difference however was not statistically significant (p=0.271). 
Nitric oxide (NO) level was found to be significantly higher among 
pregnant women compared to non-pregnant controls (p=0.002). 
This finding is in agreement with previous report [31,32], which 
indicated that serum NO production was increased in normal 
pregnancy. Arginine, a nutritionally essential amino acid for the 
fetus[33] is a precursor for synthesis of NO [34]. Consequently, it 
may play a critical role in foetal nutrition and oxygenation resulting 
in improvement of IUGR pregnancy, enhancing birth weight and 
decreasing neonatal morbidity and mortality [35]. L-arginine 
may have a role in the prevention and treatment of pregnancy-
induced hypertension [36,37]. Oral L-arginine supplementation 

significantly lowers both systolic and diastolic BP [38]. L-arginine 
as an antihypertensive agent for gestational hypertension especially 
in view of the other beneficial effects nitric oxide donors display 
in pregnancy [39]. Finding from this study seems a justification 
to routinely prescribe L-arginine particularly to reduce the 
incidence of pregnancy induced hypertensive disorders including 
pre-eclampsia and eclampsia. Previous report [40] indicated that 
supplementation during pregnancy with a medical food containing 
Larginine and antioxidant vitamins reduced the incidence of pre-
eclampsia in a population at high risk of the condition.

Pregnancy has been reported to be a state of relative arginine 
deficiency [41] imposed by the increased formation of nitric 
oxide, supporting the adaptive vasodilatation of pregnancy, and 
use of L-arginine by the foetus [42]. Previous report in animal 
model indicates that L-arginine could have a beneficial effect on 
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haemodynamics[43,44]. Administration of L-arginine has been 
shown to improve vascular function in people with atherosclerosis 
and peripheral vascular disease [45,46]. Facchinetti et al. [47] and 
Neri et al. [48] infused L-arginine into women whose pregnancies 
were complicated by intrauterine growth retardation and 
reported reduced myometrial activity. These observations raised 
the possibility that supplemental L-arginine in the diet could 
provide a source of substrate for nitric oxide synthesis during 
pregnancy, which could promote vasodilatation. Nitric oxide is 
a potent endothelium derived vasodilator. Normal pregnancy 
leads to profound maternal hemodynamic changes, including 
increased blood volume and vasodilatation. Several vasodilator 
mediators are implicated, including nitric oxide (NO) [49].Nitric 
oxide production is enhanced in severe preeclampsia, possibly as a 
compensatory phenomenon for the increased synthesis and release 
of vasoconstrictors and platelet-aggregating agents [50].

Pregnancy-induced hypertension (PIH) is a pregnancy-specific 
hypertensive disorder, which can complicate 7-10% of pregnancies 
[51]. One of the PIH causes is excessive production of free radicals 
that induce arterial vasoconstriction.The other factors predisposing 
pregnant women to PIH include multiple pregnancy, foetal male 
gender, young maternal age (under 18 years of age in primiparas), 
advanced maternal age (over 40 years of age in multiparas), obesity, 
genetic load, chronic stress and excess sodium in diet [52-54].

The effect of gestational age on the level of L-arginine and nitric 
oxide was also considered in this study. There were no statistically 
significant differences in the L-arginine and nitric oxide of the 
subjects based on their gestational age. Our finding is consistent 
with previous reports [55,56] who observed that there were no 
changes in no production during normal pregnancy compared to 
the non-pregnant state. However, our finding is at variance with 
a previous report [57] which indicated that maternal circulating 
nitrite level decreased with advancing gestation. Our finding is 
also at variance with a previous report [58] which indicated that 
no production increases with advancing gestation during normal 
pregnancy and decreases in preeclampsia. These observations 
suggest that the status of no biosynthesis in women during 
normal pregnancy remains controversial. These discrepancies 
may derive from methodological shortcomings for measuring 
plasmanoconcentrations. Dietary intake of nitrate can affect the 
blood level of NO. Many of the studies relied on the measurement 
of no in the plasma; however, the plasma level is influenced by the 
clearance, as well as the production, of nometabolites [59].

Our study also considered the effect of ethnicity on the level of 
L-arginine and nitric oxide among pregnant women. Nitric oxide 
level was found to be significantly higher among Hausa/Fulani 
than among Igbos (p=0.04). The mechanisms underlying these 
racial disparities may be multifactorial and involve genetic factors, 
socioeconomic status, nutritional status, psychosocial stressors/
risks, and other environmental factors. Reduced nitric oxide (NO) 
bioavailability has been recognized as a hallmark of preeclampsia 
and low NO bioavailability has been reported in non-pregnant 
Black people [60]. A previous report indicates that microvascular 

characteristics of Black pregnant women may contribute to the 
greater risk for pregnancy-related hypertensive disorders in this 
population subgroup [61].

In this research study, the effect of socio-economic status 
of occupation of the husbands of the pregnant subjects and the 
level of educational attainment of the subjects on the L-arginine 
and nitric oxide of the subjects was determined. There were no 
statistically significant differences in the L-arginine and nitric 
oxide based on the occupation of the husbands and the level of 
educational attainment of the subjects. Healthy and balanced diet 
is quite important in life time and during pregnancy in particular. 
Previous report indicate that the levels of literacy affect the level 
of nutritional attainment of pregnant women [62] Education can 
play a significant role on nutrition and food consumption and can 
resolve safety issues particularly among pregnant women [63].

Conclusion
In conclusion, finding from this study confirmed that the level 

of L-arginine and nitric oxide is higher among pregnant controls 
compared to pregnant women. Gestational age (trimester), 
ethnicity, parity, and socio-economic status were also found to have 
effect on the level of L-arginine and nitric oxide.

Recommendation
We recommend that a further research need to be conducted 

involving a larger population of pregnant women with different 
gestational age, parity, ethnicity and socio-economic status.We 
also recommend that pregnant women found to have low level of 
L-arginine and nitric oxide should be given L-arginine supplements 
as a prophylaxis. We recommend that public enlightenment 
programme should be created to enlighten pregnant women on 
how to maintain the normal level of L-arginine and nitric oxide 
through taking a balance diet and food that serve as a source of 
L-arginine. We also recommend that pregnant women should be 
offered a routine L-arginine and nitric oxide test to monitor their 
level of L-arginine and nitric oxide.

Limitation
One of the limitations of this study is that we did not compare 

the level of NO and L-arginine among the non-pregnant women 
of different ethnicity and socioeconomic status. We also did not 
subject the subjects and control non-pregnant woman recruited in 
this study to fasting for 12 hours prior blood taking because we did 
not want to put the pregnant subject through undue stress.
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