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Low levels of serum sodium and chloride in diabetic patients
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Angkarn Anantou', Tanakorn Proungvitayaz, Limthong Promdee?,
Siriporn Proungvitaya

Abstract

The persistence of high blood glucose level in diabetes can cause abnormalities to both structure and
function of several organs e.g. kidneys, eyes, nerve cells, blood vessels and heart. About 30-50 % of diabetes
in Thai population has albuminuria which reflects the complication or damage of glomerulus of the kidneys.
However, the blood glucose > 180 mg/dl which is excess renal threshold can damage the renal tubules. This
event occurs in early stage of diabetic nephropathy. The renal tubule which normally controls the homeostasis of
electrolytes including sodium, potassium, chloride, bicarbonate, magnesium, calcium and phosphate is affected.
Therefore, this study aims to determine the levels of 7 kinds of the electrolytes as previously mentioned above in
the sera of diabetic patients. The 157 sera were collected from diabetic patients, who went to Phukieo hospital,
amphoe Phu Kieo, Chaiyaphum province. The results show the significant increase of chloride and depletion
of calcium levels were found in patients with microalbuminuria and macroalbuminuria than normoalbuminuria.
However, there were no correlation between the urinary albumin level and overall 7 kinds of the electrolytes.
Interestingly, the significant correlation of blood glucose and electrolytes were found. Also, significant depletions
of sodium and chloride (presented as mean = S.D.) were found in 22 patients with blood glucose > 180 mg/
dl were 136.5 = 2.5 and 97.2 = 3.8 mmol/l, respectively when compared to 103 patients with blood glucose
< 180 mg/dl sodium and chloride were 138.6 * 2.5, 99.0 £ 3.0 mmol/l, respectively. In conclusion, there is
no correlation between the urinary albumin level and electrolytes. However, abnormal levels of serum sodium
and chloride in diabetic patients found in this study are 50-55 % in diabetic patient with blood glucose level

excess renal threshold, 85-91 % patients with blood glucose < 180 mg/dl.
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%’aga Total Normoalbu- Microalbu- Macroalbu- P -value*
minuria minuria minuria
WA BI8/MQ 52/106 20/49 28/51 4/5
01¢ ) 60 = 11 59 = 11 61 = 11 61 + 13 0.937
(20-86) (20-80) (30-80) (42-75)
Body mass index (kg/m®) 256 £4.1 258 £ 44 255 £ 3.8 245 * 41 0.473
(17.4-41.7) (17.4-37.5) (18.4-41.7) (18.3-30.2)
Blood glucose (mg/dL) 149 = 54 149 £ 57 147 *= 53 164 = 35 0.364
(55-413) (75-323) (55-413) (114-220)
HbA1C (%) 9.0 x24 8.6 2.1 92 *26 98 £ 2.1 0.136
(5.2-15.7) (5.2-14.5) (5.3-15.7) (7.0-13.2)
Creatinine (mg/dl) 1.2+ 04 1.1 +0.3 1.3 %05 1.3+ 04 0.092
(0.6-3.5) (0.7-1.8) (0.6-3.5) (1.0-2.2)
Sodium (mmol/L) 138 = 3 138 = 2 138 = 2 139 = 3 0.174
(129-144) (129-144) (132-144) (132-141)
Potassium (mmol/L) 45 %05 44 %05 46 x£04 45 %04 0.995
(3.2-5.8) (3.2-5.5) (3.7-5.8) (4.0-5.2)
Chloride (mmol/L) 99 £ 3 98 = 3 99 £ 3 100 = 4 0.008
(91-107) (91-105) (91-107) (93-107)
Bicarbonate (mmol/L) 26 £ 3 26 £ 2 25 £ 2 26 £ 1 0.139
(17-33) (17-32) (19-33) (24-28)
Calcium (mg/dL) 9.7 *0.6 9.8 0.6 95 *0.6 9.6 0.5 0.011
(8.4-11.6) (8.4-11.6) (8.5-10.8) (8.9-10.3)
Magnesium (mg/dL) 1.7+ 0.3 1.7 £ 0.2 1.7 0.2 1.6 £0.1 0.756
(1.1-2.6) (1.1-2.2) (1.1-2.6) (1.2-1.9)
Phosphorus (mg/dL) 3.9 * 0.6 3.9*05 3.9*0.6 35 *04 0.135
(2.3-5.8) (2.3-4.9) (2.6-5.8) (2.6-4.2)
ACR (mg/g creatinine) 79 £ 126 14 £ 7 87 = 64 514 = 144 - 0.001
(0-712) (0-28) (30-293) (304-712)
eGFR_MDRD (ml/min) 62 * 19 65 * 16 60 = 20 b4 * 15 0.190
(14-106) (32-98) (14-106) (30-70)

#5036 ANOVA
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Sodium (mmol/L) 138.6 = 2.5 136.5 = 2.5 0.001
Potassium (mmol/L) 45 %05 45 %04 0.786
Chloride (mmol/L) 99.0 = 3.0 972 £ 38 0.008
Bicarbonate (mmol/L) 26.1 £ 2.6 2569 =29 0.724
Calcium (mmol/L) 9.6 * 0.6 9.6 = 0.7 0.795
Magnesium (mmol/L) 1.7 202 1.7 0.2 0.695
Phosphorus (mmol/L) 3.8+ 0.6 4.0 =05 0.184
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103 wag 22 1o naasaiuininune (evaz)

danlnslan’ FBS < 180 mg/dl FBS > 180 mg/dl P-value*
Sodium < 136 mmol/L 9 (9) 11 (50) <0.001
Sodium > 136 mmol/L 94 (91) 11 (50)
Potassium > 5.1 mmol/L 11 (11) 1 (D) 0.297
Potassium < 5.1 mmol/L 92 (89) 21 (95)
Chloride < 97 mmol/L 16 (16) 12 (55) 0.035
Chloride > 97 mmol/L 87 (84) 10 (45)
Bicarbonate < 22 mmol/L 8 (8) 2(9) 0.259
Bicarbonate > 22 mmol/L 95 (92) 20 (91)
Calcium > 10.4 mg/dL 30 (29) 7 (32) 0.207
Calcium < 0.4 mg/dL 73 (71) 15 (68)
Magnesium < 1.6 mg/dL 16 (16) 3 (14) 0.347
Magnesium > 1.6 mg/dL 87 (84) 19 (86)
Phosphorus > 4.5 mg/dL 75 (73) 17(77) 0.282
Phosphorus < 4.5 mg/dL 28 (27) 5 (23)
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A9 ¥ 4 o o a a v a g 4 %4 a va o o = [
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#|%68f Chi-square test
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