
Conception is a naturalistic physiological report with biochemical, molecular and hormonal alterations 
that assists the existence and growth of the embryo. Aim of study was to investigate the concentration 
of thyroid stimulating hormone (TSH), alkaline phosphatase (ALP), and serum electrolyte sodium (Na), 
potassium(P) and chloride (Cl) in pregnancy. Materials and methods: 22 healthy pregnant females and11 
healthy non pregnant females at the age of 15-49 years. Eleven of pregnant females in the first three 
month of pregnancy and another eleven in the last three month of pregnancy. Blood was pulled and 
centrifuged to obtain the serum then the serum place in small tubes and stored in -20Co to use it in 
measure of TSH, ALP and electrolyte (Na,P, Cl ). Results: The study found that there is anon significant 
increase in TSH in first trimester and anon significantly reduce in the level of TSH in third trimester when 
compared with control group and there is a significant low in the level of ALP in the first and third 
trimester of pregnancy when compared with control collection. The study also found that there is anon 
significant decrease in Na, P in the first three month and significant increase in the last three month of 
pregnancy compared with control collection. There is anon significant increase in the concentration of 
chloride Cl in the first and anon significant decrease in the third trimester when compared with control 
group. Conclusions: There is an alteration in the concentrations of TSH, ALP, Na, P and Cl. 
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Pregnancy is accompany with many biochemical 
alterations,one of the most hormones affect is thyroid 
hormones. Thyroid diseases are generally more common 
in females than males, in a recent study, it was found that 
thyroid diseases are distributed in about (82.60%) females 
and about (17.39%) males [1]. 
Thyroid efficacy suffers alterations during pregnancy, 
involving the evolution of maternal goiter particularly in 
iodine- minus regions [2],a two- to threefold raise in 
thyroxine-binding globulin levels [2, 3], a 30-100% rise in 
thyroxine and total triiodothyronine levels, and rise of the 
clearance of renal iodide [4].It is also escorted by 
immunologic alterations, majorly recognized by a transfer 
from a T helper-1 (Th1) lymphocyte to a Th2 lymphocyte 
situation. Thyroid peroxidase antibodies are existent in 
10% of women at fourteen weeks' gestation, and are 
linked with an elevated pregnancy failure for example an 
elevated occurrence of gestational thyroid dysfunction, a 
willingness to postpartum thyroiditis and abortion. 
Serum (TSH) rate is the index for the control and assessing 
thyroid function [5, 6].The American Thyroid Association 
(ATA) guideline 2011 advised the pregnancy trimester-
specific standard of TSH level for the recognize of 
subclinical hypothyroidism [7]. They determined 
reference scopes for first trimester, about 0.1–2.5 mIU/L; 
second three month of pregnancy, about 0.2–3.0 mIU/L; 
and about 0.3–3.0 mIU/L in the third trimester of 
pregnancy (Alexander etal.,2017).Other study confirm 
that gravid women with increased TSH concentrations 
had an elevated hazard of miscarriage in the first three 
month of pregnancy and that, the level of TSH 2.5 -4.87 
mIU/L elevated the hazard of abortion, with TSH major 
than 4.87 mIU/L raising the hazard more than these [8]. 
One of another disturbance during pregnancy is 

abnormalities in liver function tests (LFT) which are a 
generally problem related with dangerous outcome 
particularly when it appears in the third trimester [9].The 
abnormal (LFT) during pregnancy came from hyperemesis 
gravidarum (HG) [10] intrahepatic cholestasis of 
pregnancy [1], haemolysis-high liver enzymes-low 
platelets (HELLP), pre-eclampsia, and scarcely acute fatty 
liver of pregnancy which can give rise to maternal and 
fetal mortality and morbidity [11]. All scores of the 
function of liver are mostly decreased through pregnancy 
due to the extension of extracellular fluid therefore the 
total bilirubin,serum albumin and transaminases (ALT and 
AST) are decrease in contrast with the non-pregnant 
situation [11].Also there were significant elevation in low-
density lipoprotein cholesterol, triglycerides, total 
cholesterol, glucose, and reduce in high-density 
lipoprotein cholesterol concentrations through pregnant 
women in contrast with non-pregnant women [4]. 
Serum electrolytes is another disturbance during 
pregnancy specially in pregnant preeclampsia because it 
causes vascular endothelial disturbance. The 
preeclampsia is hypertension with the secretion of 
approximately >300 mg of urinary protein for every day 
after twenty weeks of pregnancy [12] which infect 
approximately 5–14% worldwide pregnancies and cause 
disturbance for the maternal and fetal [13]. 
The decreased serum sodium and potassium 
concentration in pregnant with preclampsia when 
compared with normal pregnant, led to believe that the 
electrolytes alterations may be connected with 
preeclampsia [14]. 
Chloride (Cl) is important for the hegemony of acid/base 
equilibrium, hydration and osmotic pressure. The 
allocation is deviate towards high hesitancy of reduced 
levels and could be attributed to electrolytes disorder in 
some pregnant women that may be due to malnutrition, 
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vomiting [15, 16], drugs and low fluid intake [15, 16], loss 
of acid from the body with chronic diarria. 

 

Chosen of study subjects 

Based on exclusion and inclusion gauge total 33 women 
(22cases and 11 controls) were choose for this study. The 
data and information of pregnant women was register. 11 
healthy non pregnant females 22 healthy pregnant 
females, at the age of 15-49 years of gravid females 11 in 
the first trimester (1-≥13 weeks of gestation), and 11 in 
third trimester (27-≥40weeks) from general laboratories 
and from the families and relatives in Mosul city. 

Exclusion guage 

The women of the story of chronic maladies that was 
appeared prior pregnancy (For instance a story of 
diabetes mellitus (DM) or who are depending on insulin 
remedy, women having anti-hypertensive medicines of 
liver malady patients) are eliminate. 

Gathering of Blood samples 

Approximately of 4ml of blood from vein was pulled under 
aseptic causions from nomination subjects. The samples 
of blood were centrifuged at about 3000 rpm for 
approximately10 minutes to gain the serum,that placed in 
a small tubes and stored in -20 Co to utilize it for the 
measurement of parameters. 

Measuring of parameters 

The parameters which were to be deliberate in the 
pregnant and non-pregnant are TSH, ALP and electrolyte 
(Na, K &CL) serum of pregnant. 
Normal ranges 

Normal ranges for TSH, was 0.35–4.5 mU/l [17]. 
The Alkaline phosphatase standard in normal adults 
should be 20–140 units per liter (U/L) PubMed Central. 
Highly respected database from the National Institutes of 
Health  
The disorder of electrolyte defined according to the 
reference extents for adults of the central laboratory of 
the Inselspital,University Hospital Bern: 
Hypernatraemia >145 mmol/ l: hyponatraemia <135 
mmol/l; hyperkalaemia >4.7 mmol/; hypokalaemia <3.5 
mmol/l; hyperchloraemia >108 mmol/l; hypochloraemia 
<97 mmol/l; [17]. 

 

The research data were resolved based on the simple 
experiments system and with the complete random 
design. The parameters were tested according to the 
Dunkin multi-range test. The diverse factors were 
recognized significantly by various alphabets characters. 

 

TSH hormone concentration during pregnancy 

This study found that the concentration of TSH in control 
group about ( 0.58 to 4.4) mIU/L where is in first trimester 
pregnant woman about (0.866 to 4.81 ) mIU/L and in third 

trimester pregnant woman about(0.452 to 3.01) 
mIU/L, this study matched with other previous study that 
found the concentration of TSH in control group about 
(0.15–5.66) mIU/L and in first three month about (0.25–
6.65) mIU/L [18]. 
The results of this study found that there is none 
significant increase of the concentration TSH hormone in 
first trimester of pregnant woman when compared with 
control group see table (2 ) and agree with a previous 
study [11] and also another study that showed that the 
level of TSH in first trimester reach>2.5mIU/L [19]. 
Another study was not agreed with this study that found 
the serum concentrations of TSH are decreased in the first 
trimester. 

TSH of pregnant women at the age of 24-35 
years 

This study show that the level of TSH hormone 
significantly increase in the age 25-34 in first trimester 
and third trimester when compared with 15-24 year and 
when compared with control collection see table (1). 
The results of this study found that TSH hormone 
generally increased at this age when compared with 
pregnant at the age of 15-24 years. 
In elderly,there is a high level of TSH with a 
hypothyroidism [8]. 
The result of this study found that the level of TSH 
hormone increased in first trimesters than third. 
The level of TSH hormone is decreased in third trimester 
because of the secretion and synthesis of thyroid 
hormone planned by embryonic pituitary TSH follow at 
about twenty weeks of pregnancy [20]. 
Alkaline phosphatase concentrations during pregnancy 
This study show that the level of ALP enzyme significantly 
decrease in elder pregnant more than in younger 
pregnant in first trimester when compared with control 
group and in third trimester they decreased significantly 
in younger pregnant more than in elder pregnant when 
compared with control group. see table(1). 
The ALP levels in non-pregnant women were 131U/I 
where is in first trimester was 57.81U/I and in third 
trimester were 71 U/I. 
This study found that there is a significant reduce of the 
level of ALP enzyme in the first trimester and third 
trimester of pregnancy when compared with control 
group. See table (2). 
From the results of this study, it is found that in first trimester 
especially elder pregnant there is high level in TSH that come 
from low level of thyroid hormones [19] which cause low 
level of alkaline phosphatase [10]. 
The level of liver enzyme activities and Total bilirubin 
elevated significantly in both hypothyroid and 
hyperthyroid subjects. The relationships between liver 
enzymes and thyroid hormones were positive in 
hyperthyroid matters and negative in hypothyroid 
matters and vice-visa [21]. 
Another previous study that carried out on 373 samples 
of serum, 91% were obtained during the third trimester of 
pregnancy. The concentration of ALP in serum was 68.2 
U/l in first trimester and 75.9 U/l in second trimesters and 
increased to 126.7, 178.8 and 234 U/l in the third 
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trimester [22]. Also other study confirm that there is a 
threefold to fourfold elevated in the concentration of ALP 

in pregnant woman [6]. 

Table1:The concentration of (TSH hormone mIU/L and ALP enzyme U/l )in different age categories 
ALP Enzyme TSH Hormone  

Third trimester First trimester Control Third trimester First trimester Control Age Categories 

47.0±9.54d 68.0±18.018cd 170.0±19.97a 1.820 bc±0.31112698 1.606 bc±1.18662547 2.1225 b±1.34142648 15-24 

80.13 17.42 cd 53.0±7.0 d 101.67±18.77bc 2.4133 b±0.32624122 4.805 a±0.00707107 1.5437 bc±0.59684694 25-34 

 51.25±1.707d 127.0±59.62b 0.0 c± 1.6088 bc±0.88671651 2.39 b± 35-and above 

 

Table (2): The level of (ALP enzyme U/l and TSH hormone mIU/L ) in first and third trimester of pregnancy. 
Third trimester First trimester control  

1.6800 aǂ0.87332 2.3305 aǂ1.34827 1.17712 aǂ0.95224 TSH hormone level 

71.09±21.68 b 57.82±13.18b 131.82±47.89a Level of ALP 

Serum electrolytes during pregnancy 

Serum sodium during pregnancy 

This study found that the level of sodium was lower in 
elder pregnant than in younger pregnant in first trimester 
where is in third trimester the level of sodium in elder 
pregnant was higher than in younger pregnant see table 
(3). 
The results of this study found that the mean 
concentration of Na in first trimester about 139 mmol/L 
and about137.818 mmol/L in the third trimester where is 
in the control group about 137 mmol/L and that the 
difference between the groups was not significant. See 
table (4). 
The results of other previous research notice that the 
concentration of sodium in serum was 144 ± 4.2 mmol/L, 
140 ±2.3 mmol/L, for healthy non-pregnant, healthy 
pregnant respectively [23]. 
Another research found that the serum osmolality and 
sodium breakdown in pregnancy and may be below non-
pregnant reference period and be normal for this 
physiologic condition. 
Sodium in serum was significantly reduce in people with 
raise TSH concentrations (p <0.01) [17]. 

Serum potassium during pregnancy. 

This study found that the level of potassium was higher in 
pregnant women at the age of (25-34) than pregnant 
women at the age of (15-24) in the two trimester,where 
is it is lower at the age 35 and above when compared with 
the two other age categories. see table (3). 
The results of this study also found that the mean 
concentration of potassium in the first trimester about 3.9 
mmol/L in the first trimester and about 4.5 mmol/L in the 
third trimester where is in the control group about 4.2 
mmol/L and there is no significant difference between the 
groups. See table (4) 
Other previous paper showed that the average plasma 
potassium was approximately 4.2 ± 1.2 mmol/L, 4.2 ± 0.3 
mmol/L, for healthy non-pregnant, healthy pregnant in 
the mean gestational ages was 25.5 ± 7 weeks for the 
healthy pregnant women [22]. 
Another study was agree with this results that found that 
both sodium and potassium concentration decrease until 
28 weeks, after which both rise, potassium significantly so 

[24]. 
From the results we found that the young pregnant 
women and above 35 years suffer from hypokalemia 
where is the pregnant women at 24-35 suffer from 
hyperkalemia.from the results of TSH. We found a 
correlation between hypothyroidism and hyperkalemia. 
Another study confirm this [25]. 
Hyperkalaemia was more widespread in the collection 
with high TSH concentrations (7%) than in those with 
normal TSH (7 vs. 4%, p <0.01). [17]. 
The cause of hyperkalaemia in hypothyroidism is the shift 
of potassium in the cells and increased the excretion of 
renal potassium [26]. 

Serum chloride during pregnancy: 

This study found that the concentrations of chloride was 
not significantly decreased in pregnant women at the age 
of 35 and above and (25-34) in the two trimesters when 
compared with the women at the age (15-24). see table 
(3). The results was not agree with previous research that 
notice that the level of chloride was higher in elder than 
in younger pregnant (Mohammed, &Inuwa). 
The results of this study found that the mean 
concentration of chloride Cl in the first trimester 
about105 mmol/L and about 102 mmol/L in the last 
trimester where is in the control group about 103 mmol/L 
and there is no significant difference between the groups. 
See table (4). 
Other previous research noticed that the average serum 
chloride was approximately 99.83 ± 8.09 mmol/L, in first 
trimester and101.33 ±7.42 mmol/L, in the third trimester 
where is in non-pregnant 
approximately100.56±2.4(Mohammed, &Inuwa). 
And also another study was agree with this study that 
showed that the serum chloride levels are unchanged 
during pregnancy [27]. 
Another study found that the blood serum osmolality (Na, 
P, Ca and Mg) decreased from about 287±0.8 to about 
278±1.6 mOsm/kg H2O from the fifth week of pregnancy 
and stayed practically at this concentration till the birth. 
Hyponatremia was noticed during all the time of 
pregnancy, in the second and third trimester the low 
potassium in blood was not noticed. [27]. 
Hypochloraemia was more prevalence in people with high TSH 
than in TSH normal people (23 vs 13%, p=0.03) [17]. 

Table 3: The concentration of chloride, Potasium, Sodium mmol/L in different age categories. 

Cloride level Potassium level Sodium level  



Third 
trimester 

First trimester Control 
Third 

trimester 
First 

trimester 
Control Third trimester 

First 
trimester 

Control 
Age 

Categories 

105.0± 
0.0a 

107.60 ±3.85a 
101.0 
±1.0a 

4.3 ±0.0a 
4.1667 

±0.115a 
4.66 ±a 134.0± 0.0a 142.0±3.55a 136±0.707a 15-24 

102.70 
±6.29a 

102.33 ±2.08a 
106.0 
±0.0a 

4.57 
±1.021a 

4.40 
±0.20a 

4.1267 
±0.064a 

138.20±5.25a 139.0 ±3.56a 134±2.828a 25-34 

 101.667±0.577a 
102.20 
±3.27a 

 
3.60 

±0.29a 

4.20± 
0.27a 

 137.25±3.0 a 138.714±3.73a 
35-and 
above 

 

Table 4:The level of chloride in 1st and 3rd trimester of pregnancy. 
Third trimester First trimester Control Serum electrolyte 

137.818±3.135 a 139.455±3.908 a 137.455±3.587 a Sodium 

4.545±1.15 a 3.9727 ±0.42a 4.2218 ±0.26a Potassium 

102.909±6.01 a 105.455±3.908 a 103.545±3.012a Cloride 
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