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STUDY OF INTER-RELATEDNESS BETWEEN HEPATO-RENAL INDICES AND SELECT 

ELEMENTS DURING THE LAST TRIMESTER OF PREGNANCY    

 

ABSTRACT 

Purpose: Earlier on, it was reported that altered hepato-renal parameters and depletions of some 

nutrients co-existed at third trimester among the study participants. Yet the role low levels of 

nutrients played in altered hepato-renal axis (i.e. a possible association between the two) was not 

investigated. Even though liver is known for its physiologic importance in the metabolism of 

various metals and abnormal levels of certain elements also induce alterations in physiologic 

processes in specific organs. The study is aimed at investigating correlation between nutritional 

parameters (total protein, albumin, calcium, magnesium) and hepato-renal indices (alanine 

aminotransferase, aspartate aminotransferase, bilirubin, alkaline phosphatase, urea and 

creatinine) at the last trimester of pregnancy. Study design: This is a cross-sectional study. 

Methods/Participants: Forty pregnant women in the third trimester (29 weeks to term) were 

recruited as test group while another group of 40 women (age-matched, non-pregnant) served as 

control. 5 mL of blood was collected and used for estimation of nutritional indices and hepato-

renal markers. Information on birth weight was obtained. Data were analyzed using Pearson’s 

correlation coefficient.  P≤ 0.05 was considered significant. Results: Data obtained from the 

study revealed that there were no correlations between any nutritional marker and hepato-renal 

indices. Similarly, nutritional markers were not correlated with birth weight. Conclusion: There 

is no indication that there is a relationship between abnormal nutritional markers and indices of 

nephro-hepatic activities in third trimester women that had earlier being reported to feature 

abnormal liver and kidney function.    
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1.0 INTRODUCTION: 

While mineral depletions during gestation has been linked to inadequate intake in the developing 

world, data also reveal that in the developed world pregnant women that were studied through 

various research efforts manifested significantly lower levels of different micronutrients 

compared with their non-pregnant counterparts in the same environment [1-3]. In many high-

income countries, even with year-round dietary diversity, dietary counseling during pregnancy, 

and widespread intake of fortified foods (especially as it obtains in the USA), few clinical 

micronutrient deficiencies still exist during pregnancy [4]. Generally, micronutrients are essential 

physiologically, especially for processes such as bone development, protective effect on the skin 

and mucosa, and strengthening of the immune system. Their other important roles like 

maintenance and growth of epithelial tissue, formation of normal teeth and hair, as well as their 

functions during normal embryonic stage [5-7] cannot be over-emphasized.  

Although depletions of nutrients are attributed to fetal demand, especially for processes such as 

cell differentiation and tissue formation, yet the slight physiologic alteration to organs/tissues as 

described by Soma-Pillay et al. [8] that characterized different critical stages of pregnancy, may 

play a role also in low levels of minerals such as Ca, Fe, Cr and Mg. Such background 

knowledge becomes imperative particularly as both liver and kidney have been linked with 

micronutrient metabolism. Some of the indispensable roles liver plays in the maintenance of 

essential trace elements homeostasis include synthesis of protein carriers of trace elements such 



 

 

as zinc (Zn), iron (Fe), copper (Cu) etc, which facilitate transport or distribution of these trace 

elements and excretion of trace elements such as Cu and magnesium (Mg) through the bile [9-

11].   

In most cases, comparative statistical (e.g. Student’s t test) analyses have been used to 

understand the depleted micronutrients status of different stages of pregnancy whether in 

apparently healthy or those with different medical events. Yet it may not be incongruous to 

understand the relationships between hepato-renal parameters and minerals that are essential 

during pregnancy such as Fe, Ca, Cr, and Mg by using an ideal statistical analysis like Pearson’s 

correlation coefficient. This study is design to further fathom the relationship between nephron-

hepatic indices and mineral levels at the last trimester of pregnancy.     

 

 

 

 

2.0 MATERIALS AND METHODS 

2.1 Ethical Clearance:  

Consideration was given to ethical concerns as they related with the study carried out on 

pregnant participants and those in group control. Health Research Ethics Committee of Hospital 

Management Board Asubiaro, Osogbo Osun state, Nigeria gave approval for the study 

implementation. Information obtained from participants were preserved with meticulous 

confidentiality while informed consents were also gotten individually from participants.  

2.2 Sampling technique: Simple random sampling technique of all participants that presented at 

study locations 

2.3 Study design: Cross-sectional comparative study 



 

 

2.4 Study participants: Eighty third-trimester pregnant women partook in the study, consisting 

of 40 women in each group i.e. test (pregnant) and control (non-pregnant). They were recruited 

at different study settings i.e. antenatal clinics of maternity centers within Osogbo metropolis. 

Exclusion criteria were as follows: passive or active exposure of participants to various elements 

either at home or workplace as well as through lifestyle (passive smoking, cosmetic product); 

presence of hepatic, renal, or any other existing chronic disease that affects minerals as well as 

hepatic-renal markers. Those on nutrient supplements were also excluded. Moreover, women in 

control group were not menstruating at the time of sample collection. 

2.5 Collection and storage of biological samples 

Each of the participants provided 5 mL of venous blood which was collected with minimum 

stasis from the antecubital fosa using pyrogen free needle and syringe. This was carefully 

dispensed into dry, anti-coagulant free bottles. Blood samples were left to clot, retracted and 

centrifuged at 2000 X g for 10 minutes to obtain sera that were decanted and preserved at -20
0
C 

prior to analyses. The serum elements were assayed using Inductive Computerized Plasma 

Emission Spectrometry while standard photometric methods (kits supplied by Randox) were 

used to assay hepatic (aspartate and alanine aminotransferases, alkaline phosphatase, bilirubin) 

and renal (urea, creatinine) parameters.   

2.6 Statistical Analysis  

Statistical Package for Social Sciences (SPSS), version 15 was used for the inferential statistics. 

Pearson’s correlation coefficient was considered appropriate for correlation study between 

nutritional indices and birth weight [expressed in kg] or hepato-renal markers. Significance was 

set at P≤ 0.05. 

 



 

 

3.0 RESULTS 

Information on parameters used for correlation study are itemized below: 

1. Total protein in pregnant women (62.10 ± 0.73 g/L) and control group (75.98 ± 1.15 g/L)   

2. Albumin in pregnant women (36.95 ± 1.16 g/L) and control group (44.45 ± 1.05 g/L)  

3. Globulin pregnant women (24.98 ± 1.30 g/L) and control group (31.53 ± 1.18 g/L) 

4. Iron in pregnant women (57.61 ± 3.59 ug/dL) and control group (118.02± 14.50 ug/dl) 

5. Calcium concentration in pregnant women (1.26 ± 0.04 mmol/L) and control group (1.78 

± 0.05 mmol/L) 

6. Magnesium in pregnant women (1.71 ± 0.45 mmol/L) and control group (3.60 ± 0.19 

mmol/L) 

7. Chromium in pregnant women (3.83 ± 0.11 nmol/L) and control group (0.42 ± 0.12 

nmol/L) 

8. Urea in pregnant women (5.00 ± 0.06 mmol/L) and control group (4.52 ± 0.08  mmol/L) 

9. Creatinine in pregnant women (0.88 ± 0.02 mmol/L) and control group (0.73 ± 0.03 

mmol/L) 

10. Alkaline phosphatase in pregnant women (64.05±18.90 IU/L) and the control group 

(45.40±18.02  IU/L) 

11. Aspartate aminotransferase concentration in pregnant women (21.38 ± 5.70 U/L) and 

control group (27.63 ± 4.80 U/L) 

12. Alanine aminotransferase in pregnant women (18.25± 4.73 U/L) and control 

group(16.35± 4.11 IU/L) 

13. Total bilirubin in pregnant women (2.02 ± 0.67 mg/dl) and control group (0.70 ± 0.03 

mg/dl) 



 

 

14. Birth weight- Range 1.94-2.78 kg 

 

As shown in Table 1, correlation study showed relationship between total protein, 

albumin and globulin (r=0.703) and (r=0.809) respectively. There was correlation also 

between albumin and alkaline phosphatases (r
 
=0.451) as well as between urea and 

creatinine (r = 0.409). Meanwhile, alanine aminotransferase showed inverse correlation 

with alkaline phosphatase (r
 

= -0.344) but positive correlation with aspartate 

aminotransferase (r = 0.372). Iron showed correlation with calcium and magnesium (r= 

0.484) and (r
 
=0.484) respectively. Similar correlations were observed in control group as 

shown in Table 2. For example total protein was positively correlated with albumin and 

globulin. Other correlations between urea and Mg; ALP and total protein or albumin; 

AST and ALT or Fe; Ca and Fe as well as Mg and Fe were presented in Table 2. 

Correlation of birth weight and hepato-renal markers was not significant for urea (r= 

.011); creatinine (r= -.099, p= .544), AST (r= -.102; p= .531); ALP (r= -.147, p= .366); 

ALT (r= .162, p= .317); total protein (r= .033, p= .840); albumin (r= -.092, p= .571); 

globulin (r= .122, p= .452).  

Pearson’s correlation study of birth weight and the following nutritional parameters 

showed no relationship between birth weight and each of the following: total protein, 

iron, calcium, and chromium as well as globulin as shown in Figures 1-5 below.  

 

 

 

 



 

 

4.0 DISCUSSION AND CONCLUSION 

Earlier report on the same set of participants, (using comparative inferential statistics), revealed 

that significantly lower levels (albumin, total protein) or higher activities (AST, ALT, ALP) of 

hepatic markers existed among the pregnant participants compared with control, which was 

assumed or postulated to occur from anatomical and physiological changes that characterize 

gestation, an important process during pregnancy required in order for the mother to nurture and 

accommodate the developing foetus. These alterations starts after conception and impact not 

only liver and kidney but all the organs of the body. Especially for the kidney, anatomical 

changes were reported by Soma-Pillay et al. [8] to involve altered renal blood flow which 

sometimes results in an increase in renal size of 1–1.5 cm that reaches maximal size by mid-

pregnancy. 

While this is mostly speculative, there is sufficient evidence that anatomical changes induced 

during gestation have been linked with modifications in certain metabolic activities or processes. 

For example, during gestation, arterial under-filling in pregnancy leads to the stimulation of 

arterial baroreceptors, activating the renin–angiotensin–aldosterone and the sympathetic nervous 

systems, which in turn causes non-osmotic release of arginine vasopressin from the 

hypothalamus. A situation that has been described to give rise to water and (the cation)-sodium 

retention by the kidneys and produce a hypervolaemic, hypoosmolar condition that is a common 

feature of gestation [12]. Yet no correlation was observed between urea and cations such as Fe, 

Ca, and Mg.    

Studies have shown that women from Nigeria and other low-income countries begin first 

trimester malnourished, and that the requirement of gestation can aggravate micronutrient 

deficiencies suggest a probable cause of significantly low levels of several nutrients during 



 

 

gestation as several studies have revealed [13-16]. Birth weight was the only birth outcome 

explored in the study, some other studies though incorporated a more elaborate panel of birth 

outcomes to better understand the dynamics between maternal health (specifically essential 

element levels) and birth outcomes. While the significant low birth weight co-existed with 

depleted Fe, Mg, Cr and Mg status as previous described [16] and have been widely speculated 

to occur as a result of the fetal demand, the present report study did not reveal a correlation 

between birth weight and any of the essential elements. That there was no relationship between 

abnormal birth weight and each of the minerals using Pearson’s correlation analysis does not 

mean the combined effects of all could not have given rise to such observation i.e. depleted 

levels of Cr, Fe, and Ca eliciting low birth weight among the neonates.   

Although the present data did not show that there was a relationship between low mineral levels 

and low birth weight, the implication of low birth weight are diverse. Low birth weight (LBW, 

<2.5 kg) which can result from decrements in either fetal growth or length of gestation, increases 

the risk of infant morbidity and mortality [17]. The functions of the elements such as cell 

signaling, motility, proliferation, differentiation and apoptosis that regulate tissue growth, 

function and homeostasis, etc, may have significant implications if not on birth weight but on 

other indicators of fetal health.    

Yet there is need to exercise caution as concentrations of micronutrient frequently employed as 

biomarkers that guide estimation of status and therefore physiological need, can be affected by 

plasma volume expansion and other adaptations to the pregnant state. Contrary to the present 

study, Eshak et al. [18] reported that unsatisfactory maternal micronutrient nutriture might 

reduce birth size. Further evidence for a role for depleted micronutrient levels in the processes 

that give rise to low birth weight was also offered by Wang et al. [19]. Their study revealed that 



 

 

antenatal supplement trials, sometimes of a single nutrient e.g. iron or folic acid, had significant 

effects on birth weight. While low birth weight has been linked with increase in infant morbidity 

and mortality in the short term, increase risk of certain chronic disease later during adulthood has 

been speculated also. 

This small pilot study becomes expedient, in part because the costs of assessing biochemical 

indicators of individual micronutrients are exorbitant which have led to few population estimates 

of deficiencies during pregnancy. This unfortunate situation has given rise to the term ‘hidden 

hunger’, [20], referring to a lack of knowledge as to the extent and consequences of this 

nutritional burden. Additionally, while in literature there is well established relationship between 

the liver and essential elements, there were no correlation between any of the hepatic parameters 

and the estimated elements. This suggests that co-existence of two abnormal conditions does not 

indicate that a correlation or even association between them really exists. This is despite the fact 

that AST and Fe and urea and Mg featured correlation among non-pregnant control group.   

The fact that there were comparable correlation results between similar sets of parameters in both 

test and control group suggest that such correlations have nothing to do with gestation but may 

be a reflection of normal natural interaction that take place among biomolecules. The positive 

correlation between albumin and alkaline phosphatase as well as between AST and ALT is quite 

understandable, they are hepatic markers and it therefore shows a relationship with liver 

function, and may also explain the correlation between urea and creatinine with respect renal 

function. Meanwhile the inverse relationship between ALP and AST is difficult to interpret  

It is quite understandable that there is correlation between ALT and AST or ALP, these respond 

to hepatic manifestations similarly. The correlation between Fe and Ca as well as Mg while it 



 

 

may have nothing to do with hepatic function (no correlation between any element was observed 

with hepato-renal marker), it is quite understandable they are all diet-derived. This is best 

supported by similar correlational observations present in control group.  

The fact that there were no correlations between hepato-renal markers and birth weight suggest 

that the hepatic and renal indices played no role in the birth range of 1.94-2.78 kg observed 

among the neonates. Moreover, it seems reasonable to speculate that lack of correlation between 

nutritional markers and birth-weight indicate that the maternal nutritional status probably did not 

play direct role in birth weight range observed. And while hepatic and renal axis play significant 

role in metabolism of many elements, no correlation was observed. The study revealed no 

correlation between nutritional indices and hepato-renal markers on one hand as well as birth 

weight on the other, signifying that the low birth weight range may not be related with the levels 

of nutritional markers.  

 

Ethical Approval: All authors hereby declare that all experiments have been examined and 

approved by the appropriate ethics committee and have therefore been performed in accordance 

with the ethical standards laid down in the 1964 Declaration of Helsinki. 

 

 

 

REFERENCES 

1. Gernand AD, Schulze KJ, Stewart CP, West KP Jr, Christian P. Micronutrient 

deficiencies in pregnancy worldwide: health effects and prevention. Nat Rev Endocrinol. 

2016 May;12(5):274-89. doi: 10.1038/nrendo.2016.37. Epub 2016 Apr 1. PMID: 

27032981; PMCID: PMC4927329. 

2. Kanasaki K, Kumagai A. The impact of micronutrient deficiency on pregnancy 

complications and development origin of health and disease. J Obstet Gynaecol Res. 

2021 Jun;47(6):1965-1972. doi: 10.1111/jog.14770. Epub 2021 Mar 29. PMID: 

33783077. 



 

 

3. Enyew EB, Tareke AA, Dubale AT, Fetene SM, Ahmed MH, Feyisa MS, et al. 

Micronutrient intake and associated factors among pregnant women in East Africa: 

Multilevel logistic regression analysis. PLoS One. 2023 Apr 25;18(4):e0281427. doi: 

10.1371/journal.pone.0281427. PMID: 37098012; PMCID: PMC10128982. 

4. Berner LA, Keast DR, Bailey RL, Dwyer JT. Fortified foods are major contributors to 

nutrient intakes in diets of US children and adolescents. J Acad Nutr Diet. 2014 

Jul;114(7):1009-1022.e8. doi: 10.1016/j.jand.2013.10.012. Epub 2014 Jan 24. PMID: 

24462266. 

5. D'Ambrosio DN, Clugston RD, Blaner WS. Vitamin A metabolism: an update. Nutrients. 

2011 Jan;3(1):63-103. doi: 10.3390/nu3010063. PMID: 21350678; PMCID: 

PMC3042718.  

6. Gutierrez-Mazariegos J, Theodosiou M, Campo-Paysaa F, Schubert M. Vitamin A: a 

multifunctional tool for development. Semin Cell Dev Biol. 2011 Aug;22(6):603-10. doi: 

10.1016/j.semcdb.2011.06.001. Epub 2011 Jun 13. PMID: 21693195. 

7. Lewicka I, Kocyłowski R, Grzesiak M, Gaj Z, Oszukowski P, Suliburska J. Selected 

trace elements concentrations in pregnancy and their possible role - literature review. 

Ginekol Pol. 2017;88(9):509-514. doi: 10.5603/GP.a2017.0093. PMID: 29057438. 

8. Soma-Pillay P, Nelson-Piercy C, Tolppanen H, Mebazaa A. Physiological changes in 

pregnancy. Cardiovasc J Afr. 2016 Mar-Apr;27(2):89-94. doi: 10.5830/CVJA-2016-021. 

PMID: 27213856; PMCID: PMC4928162. 

9. Himoto T, Masaki T. Current Trends of Essential Trace Elements in Patients with 

Chronic Liver Diseases. Nutrients. 2020 Jul 14;12(7):2084. doi: 10.3390/nu12072084. 

PMID: 32674425; PMCID: PMC7400835. 

10. Bitirim CV. The role of zinc transporter proteins as predictive and prognostic biomarkers 

of hepatocellular cancer. PeerJ. 2021 Oct 15;9:e12314. doi: 10.7717/peerj.12314. PMID: 

34721988; PMCID: PMC8522644. 

11. Patel P, Bansal A. Zinc level in hepatocellular carcinoma: a meta- analysis. Journal of 

Cancer Prevention & Current Research. 2021;12(1):31–34. doi: 

10.15406/jcpcr.2021.12.00450.  

12. Tkachenko O, Shchekochikhin D, Schrier RW. Hormones and hemodynamics in 

pregnancy. Int J Endocrinol Metab. 2014 Apr 1;12(2):e14098. doi: 10.5812/ijem.14098. 

PMID: 24803942; PMCID: PMC4005978. 

13. Walle BM, Adekunle AO, Arowojolu AO, Dugul TT, Mebiratie AL. Micronutrients 

Deficiency and Their Associations with Pregnancy Outcomes: A Review. Nutrition and 

Dietary Supplements. 2020;12:237-254 

https://doi.org/10.2147/NDS.S274646 

14. Darnton-Hill I, Mkparu UC. Micronutrients in pregnancy in low- and middle-income 

countries. Nutrients. 2015 Mar 10;7(3):1744-68. doi: 10.3390/nu7031744. PMID: 

25763532; PMCID: PMC4377879. 

15. Duclau A., Duclau A, Abad F, Adenis A, Sabbah N, Leneuve M, et al. Prevalence and 

risk factors for micronutrient deficiencies during pregnancy in Cayenne, French Guiana. 



 

 

Food Nutr Res. 2021 Feb 22;65. doi: 10.29219/fnr.v65.5268. PMID: 33776616; PMCID: 

PMC7955516.  

16. Oyediran TO, Oladiti RA, Joseph GU. Iyanda AA 2022. Serum Levels of Some 

Nutritional, Hepatic and Renal Markers in Third Trimester Pregnant Women. Asian 

Journal of Biochemistry, Genetics and Molecular Biology 11(4): 1-6, 2022 

17. Vilanova CS, Hirakata VN, de Souza Buriol VC, Nunes M, Goldani MZ, da Silva CH. 

The relationship between the different low birth weight strata of newborns with infant 

mortality and the influence of the main health determinants in the extreme south of 

Brazil. Popul Health Metr. 2019 Nov 27;17(1):15. doi: 10.1186/s12963-019-0195-7. 

PMID: 31775758; PMCID: PMC6882357.  

18. Eshak ES, Okada C, Baba S, Kimura T, Ikehara S, Sato T, et al. Japan Environment and 

Children’s Study Group. Maternal total energy, macronutrient and vitamin intakes during 

pregnancy associated with the offspring's birth size in the Japan Environment and 

Children's Study. Br J Nutr. 2020 Sep 28;124(6):558-566. doi: 

10.1017/S0007114520001397. Epub 2020 Apr 21. PMID: 32312335; PMCID: 

PMC7525098. 

19. Wang L, Mei Z, Li H, Zhang Y, Liu J, Serdula MK. Modifying effects of maternal Hb 

concentration on infant birth weight in women receiving prenatal iron-containing 

supplements: a randomised controlled trial. Br J Nutr. 2016 Feb 28;115(4):644-9. doi: 

10.1017/S0007114515004870. PMID: 26824731; PMCID: PMC9048118. 

20. Muthayya S, Rah JH, Sugimoto JD, Roos FF, Kraemer K, Black RE. The global hidden 

hunger indices and maps: an advocacy tool for action. PLoS One. 2013 Jun 

12;8(6):e67860. doi: 10.1371/journal.pone.0067860. PMID: 23776712; PMCID: 

PMC3680387. 

 

 

 

 

 TP Alb Glob Urea Creat ALP AST ALT Fe Ca Mg 

TP 

R 

P 

1  

.703** 

.001 

 

.809** 

.001 

 

.163 

.115 

 

-.101 

.536 

 

.135 

.404 

 

.065 

.609 

 

.179 

.224 

 

-.233 

.147 

 

-.229 

.155 

 

-.229 

.154 

Alb 

R 

P 

 
703** 

.001 

1  

.152 

.350 

 

242 

.133 

 

.101 

.537 

 

.451** 

.003 

 

-.171 

.291 

 

-.042 

.797 

 

-.223 

.166 

 

-.241 

.134 

 

-.241 

.134 

Glob 

R 

P 

 
.809** 

.001 

.152 

.350 

1  

-.052 

.478 

 

-.223 

.166 

 

-.184 

.255 

 

.232 

.149 

 

.002 

.987 

 

-.140 

.390 

 

-.119 

.463 

 

-.119 

.464 

Urea 

R 

P 

 

.163 

.115 

 

.242 

.133 

 

-.052 

.478 

1  

.490** 

.001 

 

.198 

.219 

 

-.098 

.547 

 

-.035 

.232 
 

 

-.066 

.685 

 

-.189 

.241 

 

-.189 

.241 

 



 

 

Creat 

R 

P 

 

-.101 
.536 

 

.101 

.537 

 

-.223 

.166 

 

.490** 

.001 

1  

.172 

.288 

 

-.060 

.711 

 

.145 

.373 

 

.065 

.686 

 

-.037 

.817 

 

-.037 

.817 

ALP 

R 

P 

 

.135 

.404 

 

451** 

.003 

 

-.184 

.255 

 

.198 

.219 

.172 

.288 

1  

-.272 

.089 

 

-.344* 

.029 

 

-.092 

.574 

 

.076 

.639 

 

.817 

.076 

AST 

R 

P 

 

.065 

.609 

 

-.171 

.291 

 

.232 

.149 

 

-.098 

.547 

 

-.060 

.711 

 

-.272 

.089 

1  

.372* 

.018 

 

.241 

.134 

 

.149 

.360 

 

.148 

.360 

ALT 

R 

P 

 

.179 

.224 

 

-.042 

.797 

 

.002 

.987 

 

-.035 

.232 
 

 

.145 

.373 

 

-.344* 

.029 

 

.372* 

.018 

1  

.226 

.161 

 

.017 

.917 

 

.016 

.917 

Fe 

R 

P 

 

-.233 

.147 

 

-.223 

.166 

 

-.140 

.390 

 

-.066 

.685 

 

.065 

.686 

 

-.092 

.574 

 

.241 

.134 

 

.226 

.161 

1  

.484**.

002 

 

.484*

* 

.002 

Ca 

R 

P 

 

-.229 

.155 

 

-.241 

.134 

 

-.119 

.463 

 

-.189 

.241 

 

-.037 

.817 

 

.076 

.639 

.149 

.360 

 

.017 

.917 

 

484** 

.002 

1  

1.000* 

.002 

Mg 

R 

P 

 

-.229 

.154 

 

-.241 
.134 

 

-.119 

.464 

 

-.189 
.241 

 

-.037 
.817 

 

.817 

.076 

 

.148 

.360 

 

.016 

.917 

 

484** 
.002 

 

1.000* 
.002 

1 

Table 1: Correlation study of estimated laboratory parameters among pregnant women 

 

Abbreviations: TP- total protein; Alb-albumin; Glob- globulin; Creat.- creatinine; ALP- alkaline phosphatase; AST-aspartate 

aminotransferase; ALT- alanine aminotransferase 

**Correlation is significant at the 0.01 level (2-tailed) 

*Correlation is significant at the 0.05 level (2-tailed 

 

 

 

 

 

Table 2: Correlation study of estimated laboratory parameters among non-pregnant women 
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Abbreviations: TP- total protein; Alb-albumin; Glob- globulin; Creat.- creatinine; ALP- alkaline phosphatase; AST-aspartate 

aminotransferase; ALT- alanine aminotransferase 

**Correlation is significant at the 0.01 level (2-tailed) 

*Correlation is significant at the 0.05 level (2-tailed 
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Figure 1: Correlation between total protein and birth weight;   Birth weight and total 

protein- r= .033; P= .840.  
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        Figure 2: Correlation between globulin and birth weight; Birth weight and globulin- r= 

.122; P= .452. 
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Figure 3: Correlation between iron and birth weight; Birth weight and Iron- r= .085; P= .864 

 

 

 

 

 



 

 

 

 

 

 

Figure 4: Correlation between calcium and birth weight; Birth weight and calcium- r= .096; 

P= .557 
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Figure 5: Correlation between chromium and birth weight; Birth weight and chromium- r= 

.108; P= .507 

 

 

 

 

 

 


