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Abstract: Both Hyponatremia and Hyperkalaemia are common itiond, especially in hospitalized patients
and in patients with various comorbid conditionshsas chronic renal failure disease. Abnormal sesadium
and serum potassium levels have been associatedneitased mortality in numerous observationatlistu
Hyponatraemia is defined as a decrease in the seogiium concentration to a level below 136 mmol/l.
Although plasma osmolality is closely related touse sodium concentration, hyponatraemia can becaged
with low, normal, or high osmolality. Osmolality twnicity refers to the contribution to osmolalit§ solutes
such as sodium, glucose, and urea that cannotyfmeele across the cell membrane thereby reducing
transcellular shifts in water. Hyperkalaemia ocaungn serum potassium concentration is increasetrnic
renal failure patients. Chronic renal failure does cause severe or progressive hyperkalaemiasuoliggiria
supervenes. Hyperkalaemia may develop rapidly €f potassium load is increased or excretory capaxity
limited which cause cardiac arrhythmias, excesserssitivity to digitalis, muscles weakness and Irdaanage.
Hyperkalaemia is dangerous because cardiac aaesbarur when plasma potassium exceeds 7 mmol#. Th
present paper includes the study of serum sodiuwrpatassium levels of 200 patients (according ® group
and sex) with chronic renal failure (CRF) beforel after the process of treatment and it has bempared
with 50 normal healthy individuals comprising thentrol group.
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Introduction

Both sodium and potassium are the major compordnte cations of the extracellular fluid and exist
in the body in association with the anion is clderibicarbonate, phosphate and lactate. The impdttaction
of sodium and potassium are to regulate acid-bgs#ileium and maintenance of the osmotic pressiirine
body fluid thus protecting the body against exaesdiuid loss. They also function in the presematiof
normal irritability of muscles and the permeabildy the cells. Studies differ regarding the statfiserum
sodium and potassium in chronic renal failure pasieThe normal adult range of serum potassium@s®
meg/L*®. The relative free water excretion as measure@HyO/GFr, is usually in renal failure, there is a
proportionate decrease in loop delivery and freeemaearance (C}D) resulting in dilutional hyponatreniia
The first report that uremics had a factor in plasmat tbould reduce Ne&K* ATPase activity of normal
erythrocyte using a cross incubation methd®btassium balance is usually maintained in thiy esage of
chronic renal failure through the increased potassexcretion per functioning nephron and the cdbgn
aldosteron induced increase in Na-K ATPase actigitylong as urine output remains adequaierise in
erythrocyte sodium efflex rate constant was foumdiiaemic¥. ATP concentration is usually increased in
uraemic erythrocyfe. A stimulation of erythrocyte Na-pump by catectmoilaes was observed which had been
increased in uraemit’s The evidences are also available to suggesttsilmation of Potassium recycling to the
overall handling of potassium along the loop oflaEnThe thick assending limb of the loop of henleis
important site of sodium, potassium, bicarbonatd ammonium transpdff'>. Some patients had mild
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hyperkalaemia due to increase in serum potassimrecaratiorr’. In the patients of chronic renal insufficiency,
fractional potassium excretion is greatly incredSdd uraemia the concentration of sodium and patassn
plasma are often abnormal and may small and misidke molecules accumulate in plasin@here was no
significant hyponatremia even if the patients iffesing from severe renal failufe The mean value of RBC
sodium in the controls was significantly higherrthhat in the uraemics but not than that in theialgged
uraemics. In addition, RBC Na in the dialyzed urmsnwas significantly lower as compared with thathe
undialyzed uraemié% Deficiency in the pump’s energy substrate the AFEIf may perhaps be ruled out since
the pump is saturated with ATP under physiologazaidition$™. The serum sodium, potassium values in the
renal failure patients were not significantly difat from normal values. For sodium (141 + 1 meg/140 £ 1
meq/l respectively) and for potassium (4.5 + 0.2fhes 4.2 + 0.1 meq/l respectivelf)) The relationship
between changes in potassium balance and eleetaiyt fluid transport, particularly with respecptatassium
along the loop of henle remains to be fully elutaéda It has been also observed that no significaahges in
plasma sodium concentration were observed. Modgratevated plasma potassium levels were obsenmved i
another study of chronic hyperkalefiaChronic kidney disease is known to affect by disturbance in the
concentration of serunrea, serum creatinine, serum electrolytes andrseric acid*?®

Experimental
Materials and methods:

CIBA-CORNING 644 is a sodium, potassium and clderion selective electrode (ISE) analyzer. It is
designed for fast and accurate determination afisndootassium and chloride ion in undiluted serplasma,
whole blood and pre diluted urine samples. Minimsample volume is 65 pl and result is displayedhen t
alpha numeric in mmol/L (Milimoles per liter). Pat®ometric measurement of electrolyte is in priheigimilar
to the pH measurement. Each electrolyte requigseaific ion selective membrane, an internal fijlsolution
and a reference electrode, which may be in commitimtive pH system. The internal filling solutiongN&

K™) is a potassium chloride at a fixed concentratiith an Ag/AgCl wire to provide electrical conceation. In
the 644 the sodium ion selective electrode is gupdpvith a glass membrane selective to sodiumliongever
the potassium electrode is equipped with a valyooraibased membrane.

The present study was carried out on 200 aduleptstiof chronic renal failure attended in the S.?.B
hospital attached to L.L.R.M. Medical College, M&eand also 50 normal healthy individuals with aggx
matched who had no history of renal failure to semg controls. All the known cases of chronic rdaiilire
were included in this study on the basis of clihaxad biochemical criteria. After confirmation ofdnosis on
the above parameters, blood samples were drawntfrese patients for the estimation of serum elbtg¢Na
& K).

Observations:

Table I: Showing Distribution of C.R.F. cases accaling to Age Group and Sex

Age Groups Number of cases Total
(Years) Males Females
10-30 5 2 7(3.5%)
31-50 50 25 75(37.5%)
51-70 63 40 103(51.5%)
71-above 10 5 15(7.5%)
Total 128(64.0%) 72(36.0%) 200(100.0%)

Out of 200 individuals, 128 (64%) controls were @mlindividuals and rest 72 (36%) were females.
All the 200 individuals were between the age grotihfO above 70 years. The maximum number of cd€ks,
(51.5%), were observed in the age group of 51-&bsyfollowed by 75 (37.5%) cases in the age grdgieb0
years, 15(7.5%) cases in the age group of aboyead and 7 (3.5%) cases in the age group of @a6. It
is observed that the incidence of chronic renéiifaireaches its maximum strength during middleagklater
part of life.
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Table II: Showing Distribution of Control cases acording to Age Group and Sex

Age Groups Number of cases Total
(Years) Males Females
10-30 4 1 5(10.0%)
31-50 12 6 18(36.0%)
51-70 18 9 27(54.0%)
Total 34 16 50(100.0%)

Out of 50 control cases, 34 (68.0%) cases wereswald 16 (32.0%) were females. 54.0% were found
in the age group 51-70 years, 36.0% were 31-5G\age group and 10.0% were 10-30 years age group.

Table lII: Distribution of C.R.F. Cases according © Duration of lliness

Duration of illness No. of cases Percentage %
3 months-6 months 42 21.0%
6 months-1 year 114 57.0%
More than 1 year 44 22.0%
Total 200 100.0%

The majority of chronic renal failure cases wereoagnmore than 6 months- 1 year duration (114
cases, 57.0%) and then more than | year childrércgdes, 22.0%).

Table IV: Serum Sodium Potassium level in Normal Halthy Controls

Sodium Potassium
Age in years Age in years
MALE 10-30 31-50 51-70 Total 10-30 31-50 51-70 Tota
No. 4 12 18 34 4 12 18 34
Range 130-145 | 132-146/ 130-150 | 130-150 | 4.5-6.0 | 2.5-59 | 4.2-6.0 2.5-6.0
(mmol/L
MeantS.D.| 137.5+ | 138.0+ | 141.9% 140.0+ 5.25+ 422+ 5.14+ 4.82+
5.59 4.20 5.94 5.72 0.56 0.97 0.52 0.86
FEMALE 10-30 31-50 51-70 Total 10-30 31-50 51-70 B
No. 1 6 9 16 1 6 9 16
Range 130-145 | 135-143| 135-144 | 130-145| 3.5-45 | 3.0-4.0 | 3.8-4.9 3.0-5.0
(mmol/L
MeantS.D.| 140.0+ | 138.5+ | 140.8% 139.9+ 4.10+ 3.86% 4.40+ 4.18+
2.90 2.81 2.97 3.02 0.34 0.98 0.37 0.58
TOTAL 10-30 31-50 51-70 Total 10-30 31-50 51-70 bt
No. 5 18 27 50 5 18 27 50
Range 130-145 | 132-146| 130-150 | 130-150| 3.5-6.0 | 2.5-59 | 3.8-6.0 2.5-6.0
(mmol/L
MeantS.D.| 138.0+ | 138.2+ | 141.6% 140.1+ 5.02+ 4.10+ 4.89+ 4.61+

5.09 3.80 5.18 5.02 0.67 0.92 0.59 0.84

The highest serum sodium level was observed inatiee group of 51-70 years, ranged as 130-150
mmol/L (mean 141.6+£5.18mmol/L) while highest sematassium level was observed in the age group -of 10
30 years, ranged as 3.5-6.0 mmol/L (mean 5.02800631/L). The lowest serum sodium level was obseiaed
the age group of 10-30 years, ranged as 130-145l/nrfmean 138.0+5.09mmol/L) while lowest serum
potassium level was observed in the age group é803%ears, ranged as 2.5-5.9 mmol/L (mean 4.10+0.92
mmol/L). No significant difference was seen amohg serum sodium and potassium levels of differget a
groups and sexes. Our observations are very abogeetobservations of many workers (normal serodiusn
level is 139.1+0.6 mmol/L'§,(normal serum sodium level is 140+1.0 mmol/L arminmal serum potassium
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level is 4.2+0.1 mmol/L%,(normal serum sodium level is 144.8+1.5 mmol/L andmal serum potassium level
is 4.09+0.06 mmol/L%, (normal serum sodium level is 140.6+3.7 mmol/d aermal serum potassium level is
4.1+0.2 mmol/L¥’", (normal serum sodium level is 145+2.2 mmaiiLnormal serum potassium level is 3.4-
5.4 mmol/LY° and (normal serum potassium level is 2.5-5.0 mmdl/

Table V: Serum Sodium and Potassium levels Beforend after treatment in total cases of Chronic Renal
Failure

Serum Uric acid

Interval No. of SODIUM POTASSIUM
Cases Range Mean £S.D. | Range(mg/100 ml) | Mean + S.D.

(mg/100 ml)
Control 50 130-150 140.1+5.02 2.5-6.0 4.61+0.84
Before treatment 200 120-141 136.0+5.28 | 3.2-8.0 6.46+1.32
15 days after treatment | 186 122-143 137.1#5.22 | 3.0-7.5 5.92+1.15
30 days after treatment 169 126-145 139.3+5.14 2.8-6.9 5.27+0.99
60 days after treatment 145 128-148 140.5+5.25 2.6-6.4 4.85+0.95
90 days after treatment 122 131-152 141.3+5.21 2.4-5.9 4.54+0.89

P- Significance, control vs treatment
*p < 0.05, **p < 0.01, **p < 0.001.

The range of serum sodium level before treatmerst 129-141 mg/100 ml (mean 136.0+5.28 mg/100
ml) while the range of serum potassium level befaratment was 3.2-8.0 mg/100 ml (mean 6.46+1.32.6fy
ml). No significant difference was observed in sersodium and serum potassium levels as compared to
controls.

Discussion

Both hyponatraemia and hyperkalaemia initially preesvith non-specific signs and symptoms and can
only be diagnosed if a high index of suspicion amtained for these conditions. The treatment d@h bbese
conditions is tricky, as over-treatment can leaghatentially dangerous complications and undertitneat is
associated with significant mortality and morbiditlyis therefore essential to monitor the serumiwo and
serum potassium concentration every 2 — 4 houpseeent treatment related complications. The presteialy
is conducted on a total of 250 individuals, outwdfich 50 are normal healthy individuals comprisihg
control group and rest 200 is of chronic renalui@l Results of biochemical parameter like serudiuso and
serum potassium from this study are discussed below

Out of 200 individuals, 128 (64%) controls were e@mlindividuals and rest 72 (36%) were females.
All the 200 individuals were between the age grotihfO above 70 years. The maximum number of cd€ks,
(51.5%), were observed in the age group of 51-&bsyfllowed by 75 (37.5%) cases in the age grdgieb0
years, 15(7.5%) cases in the age group of aboweeds and 7 (3.5%) cases in the age group of 1y=30s
(Table 1). Out of 50 healthy controls, 34 (68%) tols were male’s individuals and rest 16 (32%) aver
females (Table II). It is observed that the incickenf chronic renal failure reaches its maximurarsgth during
middle age and later part of life.

Biochemical Studies:

The levels of serum sodium and serum potassium stecked in controls and in all cases of chronic
renal failure. The range of serum sodium in heasthlgjects was 130-150 mmol/L (mean 140.1+5.02mnol/L
In males, it was 130-150 mmol/L (mean 140.0+5.72iMoh@nd in females, it was 130-145 mmol/L (mean
139.9+3.02mmol/L) (Table 1V). The range of seruntgssium in healthy subjects was 2.5-6.0 mmol/L (mea
4.61+£0.84mmol/L). In males, it was 2.5-6.0 mmolfhegan 4.82+0.86mmol/L).and in females, it was 3M-5.
mmol/L (mean 4.18+0.58mmol/L) (Table 1V).No sigw#int difference in respect of age and sex was rioted
this study. In cases of chronic renal failure, seaodium was found to be decreased in 48% casds érm
potassium was found to be elevated in 84% casd®rdBéreatment, serum sodium level was 136.1+5.28
mmol/L and serum potassium level was 6.46+1.32 rfimdlhe level of serum sodium was significantly kw
(p < 0.01) as compared to that of controls (140.025nmol/L) while the level of serum potassium was
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significantly high (p < 0.001) as compared to thhtontrols (4.61+0.84 mmol/L)Generally hyponatraemia
occurs due to lower serum sodium level while hypkrdmia occurs due to high serum potassium levtidn
patients of chronic renal failure. The hyponatraenaesults due to excess urinary loss of sodiumwatdr. The
most common pathogenesis of hyponatraemia is nsatichnd water depletion. Due to salt deficienaglogal

and cardiovascular abnormalities occur, if salticiieficy is not corrected. Patients may die rapifilym
peripheral circulatory failure. Hyperkalaemia isused by various metal disorders, shift of potassitom
tissues etc. Hyperkalaemia may also develop rajfidhe potassium load is increased or excretopacdy is
limited. Hyperkalaemia is dangerous because cardi@est can occur when plasma potassium exceeds
7mmol/L. So, the corrections of sodium and potamselectrolytes are very important for the improeenof

the condition of patients.

Summary and Conclusions

The decreased levels of serum sodium and increl@seds of serum potassium were observed in
chronic renal failure patients. In the study grotig levels of serum sodium were found decreaseging
between 121-141 mmol/L and mean 136.0+5.28 mmoblvdver the levels of serum potassium were found
highly increased, ranging between 3.2-8.0 mmol/d arean 6.46+1.32 mmol/L. Significant difference<{(p
0.01) was observed among the chronic renal faipatents and controls. The serum sodium and serum
potassium levels are closely related to the sgvefithe disease.
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