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ABSTRACT

The concentrations of serum uric acid, urea andgtiréne were determined in 75 pregnant women categao into
3 groups of 25 each, based on their trimestergef§mpancy and 25 non-pregnant women used as colhtritte first
trimester, the mean values of uric acid, urea arghtinine are 122 umol/L, 3.6 mmol/L and 88 pmod'spectively.
There was a significant (p<0.05) decrease in theele of uric acid and creatinine but no significgpt>0.05)

difference in the level of urea, when compared withcontrol levels of 308 pmol/L, 113 pmol/L antildmmol/L
respectively. In the second trimester, the valdesio acid, urea and creatinine were 199 pumol/l48mmol/L and
82 umol/L respectively. There was a significantq®5) decrease in the levels of uric acid and déraa¢ but the
decrease in the level of urea was not significat0(05). In the third trimester of pregnancy, thalues of uric
acid, urea and creatinine were 360 pmol/L, 3.29 mimand 61 pmol/L respectively. There was a sigaiii

(p<0.05) decrease in the levels of creatinine ansignificant (p<0.05) increase in the level of uacid, but no
significant (p>0.05) difference in the level of araghen compared with the controls. The progresdagease in
the levels of creatinine through the 3 trimestefpregnancy suggests an increase in glomerularafitin rate,

probably due to increased cardiac output, renaldoldlow and changes in fluid distribution, whileethrogressive
increase in the levels of uric acid through thentesters of pregnancy suggests an impairment inaaiit excretion,
may be with concomitant increase in renal tubuksabsorption of uric acid, thereby leading to hyyréraemia.
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INTRODUCTION

Pregnancy is the carrying of one or more embryo®etuses by mammals including humans inside tivembs.
Human pregnancy lasts approximately 40 weeks betwreetime of last menstrual cycle and birth. Gestawhich
is the period of pregnancy measured in weeks isleiivinto three time intervals or trimesters knoaenf!, 2", and
3" trimesters. The first trimester period; which is @3 weeks, carries the highest risk of miscaeridg the second
trimester; which is 13 — 26 weeks, the developnoénbhe foetus can begin to be monitored and asde3$ée third
trimester of pregnancy; which is 26 — 40 weeks ka#ine beginning of viability [2].

In pregnancy, a woman undergoes dramatic physichdbgand hormonal changes. The kidney also undergoes
tremendous anatomical and physiological changes Q2anges in fluid distribution produces an incee&s
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glomerular filtration rate (GFR) and lower plasmeatinine. The plasma volume increases during Euecyn
sometimes by as much as 50%; these changes ama@ati@d by alteration in the concentration of mptasma
constituents [6]. The large amount of estrogeng@sterone, placental lactogen and corticosteraigduyzed during
pregnancy affect various metabolic, physiologicad @ndocrine systems. An increased resistancediotensin, a
predominance of lipid metabolism over glucose zdiion and an increased synthesis by the livehwfoid and
steroid-binding proteins are some characteristicpregnancy. Physiological changes occurring ingpeagcy
involves nearly every organ system and the kidseyat an exception. As a result of these changasyrof the
laboratory reference intervals of hon-pregnant wome not appropriate for pregnant women [2].

The kidneys are the primary means of eliminatingtegroducts of metabolism that are no longer rebdgethe
body. These include urea (from metabolism of andnmls), creatinine (from muscle creatinine), urdgdafrom
nucleic acid metabolism) and metabolism of varibasmones. The free creatinine is a waste producresdtine
metabolism, which is present in all body fluids aedretions, and freely filtered by the kidney géoatus [11]. The
functions of the kidney (usually two in mammalsyaalinclude regulation of water, electrolytes batarand
regulation of acid-base balance [18]. The renaesysundergoes marked changes in function duringnarecy due
to hormonal effects, increased metabolic load efftietus and outflow obstruction of the uretershmsy enlarging
uterus. The glomerular filtration rate increasesipyto 50 % in pregnancy, which is an indicationnafeased renal
function [10]. The increase in renal blood flow agidmerular filtration rate is attributable to ieased cardiac
output, increase in progesterone and aldosterome. iesult of increase in glomerular filtrationerahe clearance of
urea, uric acid and creatinine increases and pit@sma levels are lowered in pregnancy [12].

The lowering of the normal range of values of uesal creatinine during pregnancy has clinical sigaifce,
because a normal urea or creatinine level (usimgpregnant women standard) in a pregnant female antally
indicate an underlying renal disease [4]. The factassociated with increased peri-natal mortalitgt are-term
labour are impaired renal functions [13]. Renalction can be evaluated by the determination of ,ucezatinine
and uric acid levels in serum/plasma. The effeceofl failure on body fluids include generalizestiema, acidosis,
high concentration of protein nitrogen, especiabncentrations of urea, creatinine and other nétnogis end
products of amino acid or protein metabolism; adition known as ureamia, which results from théufai of the
kidneys to maintain adequate excretory, regulatng endocrine functions [11]. So, the clinical cistm
laboratory has an important role in the managenoérgregnancy [1]. In addition, there seems to bartiheof
information on the values of renal function tedtpr@gnant women in Plateau state, North-centrgeNa.

This study was therefore initiated to determine linels of serum uric acid, creatinine and uredifferent
trimesters of pregnancy and evaluate the riskca®al with changes in renal functions of pregmantmen
attending ante-natal clinic at Vom Christian HoahivVom, Plateau state, North-Central Nigeria.

MATERIALS AND METHODS

Materials

Chemicals and reagents used include 14 % SodiurhoBate, 50 % Acetic acid, cone$D, , phosphoricacid,
Diacetyl monoxime thiosemicarbazide, phenyl meccwatid, 10 % Sodium tungstate, Lithium carbonaté&,2N
H,SO, , Phosphotungstic acid, Fe®H,O, distilled water, Analar grade picric acid, 0NSodium hydroxide and
other common laboratory reagents. The instrumesed unclude spectrophotometer, refrigerator, wikath,
centrifuge and other common laboratory apparatus.

Study Population

A total of 100 subjects were used for this study;were pregnant women attending ante-natal clinia/om

Christian Hospital, Vom, Plateau state, Nigerialelthe other 25 women were randomly selected negfant
women in the community, which served as controk phegnant women were divided into three groupgasoéach,
based on the trimester of their pregnancies. Raetemdormation about pregnancy and health statufhefsubjects
was obtained, after they gave their informed consen

Collection of samples

A 5 ml blood was collected by venous puncture usirlggml sterile syringe and needle. The blood wsagethsed
into clean dry tubes, allowed to clot for aboutriiutes at room temperature, then centrifuged 803pm for 5
minutes and the serum was harvested into cleaaaleyv-capped bijou bottles.
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Methods for biochemical assay

Estimation of serum uric acid

Serum uric acid was assayed by phosphotungstic raetthod. Preparation of reagents was done usimglatd
laboratory procedure and the reagents used weaeadftical grade. The technique for uric acid eation has two
stages. In stage I, 8 ml N/12%0D, was mixed with 1 ml serum and 1 ml 10 % sodiungsiate, then spinned in a
centrifuge at 3000 rpm for 5 minutes. In stage8Iml of supernatant was added to the tube labelstl 3 ml uric
acid standard was added to the test tube labededatd and 3 ml distilled water was added to thettée labeled
blank. Then, 1 ml of 14 % sodium carbonate and bfighosphotungstic acid were added to each of $estdard
(std) and blank test tubes. They were left for IiButes at room temperature and absorbance wasate#®0 nm
against reagent blank. The concentration of urid as calculated using the expression,

Uric acid (umol/l) = A x Conc. of std (600 pmol/l), where A represaimgorbance.
o

Estimation of serum urea

The method of estimation of serum urea using tmosarbazide is the standard Diacetyl monoxime ntethidere
are 2 stages in this technique; in stage |, tdsduvere labeled test, standard and blank. Theml1gf distilled
water was added to the tubes labeled test and atnfbllowed by 0.1 ml serum placed in the tubeelad test
while 0.1 ml urea standard was added to the tulbeldéd standard and each was thoroughly mixed algest, 1 ml
of diluted serum was transferred into another tiabeled test, followed by 1 ml of distilled wat@rml urea acid
reagent and 2 ml urea colour reagent. To another fabeled standard, 1 ml diluted standard wasegdlaollowed
by 1 ml distilled water, 2 ml each of urea acid amda colour reagents. To the tube labeled blark] gistilled
water was added, followed by 2 ml each of urea arid urea colour reagents. All the tubes conterdsew
thoroughly mixed, then placed in a boiling watethbat 100C for 20 minutes; removed, allowed to cool and
absorbance was read at 520 nm against reagent flaalconcentration of urea was calculated by ¥peession,

Urea (mmol/l) =_As X Concentration of standard (10 mmol/l)

&

Estimation of serum Creatinine by Jaffe’s method

This technique also has 2 stages. In stage liubss were labeled test, standard and blank. Ttegte3 ml distilled
water, 1 ml of serum, 1 ml 10 % sodium tungstate aml 2/3N HSO, were added. To the blank was added 4 ml
distilled water, 1 ml 10 % sodium tungstate andI2f8N H,SO, Each tube content was mixed and centrifuged for
5 minutes at 3000 rpm. In stage Il, 3 ml of eachesnatant from stage | was added to fresh tesstlaimled test
and blank while 3 ml of creatinine standard wasealdit tube labeled standard. To the test, starataddlank was
added 1 ml each of 0.75 N NaOH and Picric acid s€hwere mixed thoroughly and allowed to stand fomilnutes

at room temperature, then optical densities ofdest standard were measured using spectrophotoates@0 nm,
after zeroing with blank. The concentration of tirgae was calculated by the expression,

Creatinine (umol/l) = fg X concentration of standard (530 pmol/l)

¥

Statistical analysis
Data was presented as meanzstandard deviationaraadgzed statistically using Analysis of VarianéeNQOVA).
Then where applicable, Duncan Multiple Range text used to determine level of significance.

RESULTS

The results of the experiments were presentedbliegaTable 1 shows the mean levels of serum gid; area and
creatinine in pregnant women attending ante-ndiaiccin Vom Christian Hospital, at various trimess of
pregnancy and non-pregnant women as control. Tressdts showed that there was a progressive decieabe
levels of serum creatinine and urea, while thers wagressive increase in the levels of uric acibss the 3
trimesters of pregnancy. There was a significand(@5) decrease in the levels of serum creatifioma the £ to
3" trimester of pregnancy but the significant (p<Q.@8crease in the levels of uric acid is only férahd 2¢
trimesters while there was a significant (p<0.0fréase in the level of uric acid in th€ Bimester of pregnancy,
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when compared with the control. There was a pragresbut not significant (p>0.05) reduction in tesel of
serum urea from the’'to the &' trimester of pregnancy.

Table 1: Levels of serum uric acid, urea and creatine in pregnant women at Vom Christian hospital

Parameters Control Strimester| ¥ trimester| % trimester
Serum Uric acid (umol/l)) 308.0 +26  122.0 £23* 19%3P* | 360.0 £27*
Serum Urea (mmol/l) 411 +0.71 3.60+0.72  3.4960.4 3.29 +0.78
Creatinine (Lmol/l) 113 +10.5 88 +13.4F 82.0 #8.9| 61.0 £7.50*

Values are means1SD, where SD=standard deviatiorl,®0. Values with asterisk(*) are significantlyfférent from the control at p<0.05.

Table 2 shows the age distribution of pregnant womeross three trimesters, attending ante-nataiccit Vom
Christian hospital and the control. This shows thathighest percentage of pregnant women (33 % fwvem age
group, 26 — 30, while the lowest percentage of paegwomen (6 %) were from age group, 36 — 40.

Table 2: Age distribution of pregnant women attendig ante-natal clinic at Vom Christian hospital

Age group Pregnancy stages and percentage age of subjects
T'trimester| 2 trimester trimester | Control| % Age
16 — 20 7 4 3 8 57
21-25 3 3 5 > 13
26— 30 9 11 7 6 33
36 —40 2 1 2 1 6

Mean age = 25.7 years, Range = 16 — 40, standawibtien = 6.22
DISCUSSION

The clinical laboratory has an important role taypin the management of pregnancy [1]. During paegy, a
woman undergoes several physiological and biochemltanges such as haematological, hormonal, fenelion
etc. As a result of these changes, many of therdatwy reference intervals for non-pregnant womesn raot
appropriate for pregnant women [10]. The laboratdetermination of serum creatinine, urea andagid can be a
reliable means of assessing the kidney functiopre§nant women worldwide and evaluating the risthlife of
pregnant mothers and their foetuses, as a resaltasfges in renal function during pregnancy.

Urea is the main waste product of protein breakddiis synthesized in the liver from ammonia whisHhoxic to
the body, but formed as a result of deaminatioamino acids [3]. The decrease in serum urea @frjane women
in all trimesters even though not significant miglet due to hydration, a rise in glomerular filtoatirate (GFR),
increased anabolic rate and demand of the devejdpetus on the protein of pregnant mothers. A insthe GFR
was thought to account for the increased excraifamrea. As GFR increases without substantial atitem in urea
production, due to limited intake of protein, conization of this molecule decreases in plasma. dltexation in
protein metabolism in late pregnancy suggestsahaho acids are conserved for tissue synthesis stihetotal of
plasma amino acids decline in pregnancy is betviger?25 %, reflecting enhanced placental uptakeiaaeased
anabolic rate. It is a well known fact that thedkwf urea in urine acutely decreases when digpaogein is
restricted, which is an indication of reduced plasumea [22]. It appears therefore that as GFR @s&® in normal
pregnancy, in addition to increased anabolic i#ajm concentration of urea decreases.

Creatinine is a muscle metabolite excreted by itady in the urine. When formed, creatinine difsigassively
into the blood stream where it is removed by thengrular filtration action of the kidney, thus thevel of
creatinine in the bloodstream is reasonably con$1dn. The progressive significant (p<0.05) deseem the levels
of serum creatinine from the'to the & trimester of pregnancy may be due to increasédmerular filtration rate
which occurs during pregnancy. The increase in gloar filtration rate (GFR) results in an increasethe
clearance rate of urea and creatinine but a dexzigagrea and creatinine levels in the serum [IBis observation
is in agreement with the studies by [9], who repdrthat in pregnancy there is increased cardigoub@ind renal
blood flow and physiological increase in glomeruiiration rate for the clearance of creatinine;most pregnant
patients who have serum creatinine at the uppeit finnormal, defined by laboratory tests for naegnant
individuals, should be viewed with marked suspicadrenal impairment. Serum creatinine is probahky most
widely used indirect measure of GFR and one ofnieans of assessing kidney function. In severallreilures,
the plasma concentration of creatinine is raisgéathine is freely filtered, so the serum creatinievels depend
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on the GFR. The GFR increases in normal pregnacthe serum concentration of creatinine decre#isagpears
that changes in fluid distribution might produce inorease in GFR and lower plasma creatinine, atthothese
have been found to increase progressively withagjest period; as it was reported that the plasntame increases
during pregnancy, sometimes by as much as 50 %tlaese changes are accompanied by alteration in the
concentration of many plasma constituents includirggtinine [6].

The significant (p<0.05) decrease in serum urid 4eVel of the pregnant women in theff and 2° trimesters of
pregnancy may be due to decrease in renal tubluleshold, with increase in cardiac output, renabdlflow and

glomerular filtration rate. This is in agreementiwj9], who reported that the renal tubular thrédhs lowered in

pregnancy, which results in an increased excretibmric acid while cardiac output and renal blodowf are

increased. These lead to an increased GFR, withtaes decrease in concentrations of serum ureatioine and
uric acid. Pregnancy increases the glomerulagfitin rate by 20 weeks of gestation and incredseslearance of
uric acid, urea and creatinine [10]. The signific§p<0.05) increase in serum uric acid level seethe third

trimester of pregnancy may be due to increaseddulea-absorption of uric acid and decreased wi@rance by
the proximal convoluted tubules. It was reported[Blythat in late pregnancy, tubular renal functidecreases,
leading to a decrease in glomerular filtration natéle [8] reported that pre-eclamptic hyperuricéis a result of
decreased urate clearance by the proximal conublutbules of the kidney. Hyperuricaemia is an iasgein

concentration of plasma uric acid and has beercedsd with increasing symptoms of pre-eclampstj.[2

Pre-eclampsia is a common disorder of pregnancyacterized by high blood pressure and proteinyrsing a
serious health risk to mother and foetus. Increassdm uric acid is an early and characteristi¢ufeaof pre-
eclampsia, which helps to differentiate the disorfflem essential and other chronic forms of prestng
hypertension which complicate pregnancy [14]. le-eclampsia of pregnancy, there is impaired glofaeru
filtration rate with resultant increased tubularatesorption of uric acid, leading to impaired wai@d clearance [5].
It was earlier reported that glomerular filtraticate increases in normal pregnancy, thus the deereaboth renal
blood flow and glomerular filtration rate are caryr to changes which occur in normal pregnant wof2dn.
According to [16], the production of uric acid letsame in pre-eclampsia as in normal pregnandyagpears the
changes in serum uric acid during pregnancy mighdiee to an altered renal handling of the uric @silf and not
alteration in it's production [7]. The implicatioof an increase in serum uric acid was observedOirpr2gnant
women complicated by pre-eclampsia and 22 normegnmant women at 23 — 28 weeks of gestation. Theamea
serum uric acid level in women with pre-eclampsisvgignificantly higher than in the normal pregnaoimen
[17]. It was also shown by [15], that elevated leseserum uric acid could be attributed to the Ivdelcumented
decline of GFR in pre-eclampsia. However, we cawdtestablish if the pregnant women with hyperweine have
pre-eclampsia, due to the limitation that this gtdal not include determination of blood pressurd serum protein
levels.

CONCLUSION

The renal system undergoes marked changes inidandtiring pregnancy due to hormonal effects, tierdased
metabolic load of the foetus and the outflow obstian of the ureters by the enlarging uterus. Thius,decrease in
levels of creatinine, urea and uric acid may be wueicrease in renal blood flow and glomerulatrdifion rate
caused by increase in cardiac output and increaeeiactivities of progesterone, aldosterone, gaurticosterone
and placental lactogen [13]. The decrease in wid vels in the % and 2* trimesters of pregnancy, progressive
decrease in the levels of creatinine and ureal itrisdesters might be attributed to increase imgboular filtration
rate, which occurs in normal pregnancy. Howevee éhevated serum uric acid level in th€ Bimester of
pregnancy may be abnormal but not sufficient toctuade that there is renal impairment and pre-ecias other
renal function tests showed values which decreasgrgssively and are within the reference rangéréfore,
more studies need to be conducted to determirteeifrticrease in serum uric acid in the later stajgsegnancy
might result in renal impairment. Clinical chemystaboratories should be encouraged to set referesmtges for
biochemical parameters of renal function testsr@gpancy, as they vary from those of adult non4paetfemales.
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