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Acute effect of excesswater intake on blood pressurein healthy Individuals
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ABSTRACT

Background: It is a common habit in our country to drink exxegater presuming that it keeps the kidney clean.
The effect of excess water intake on hypertensqoobrly known and there is some conflicting datéhis regard.
Thus we aimed to study the effect of excess wattxke in short time on the blood pressure of hgadtthult
individuals.

Materials and M ethods: We conducted an open labeled, randomized, crosstaal with 12 healthy volunteers
without any clinically significant disease. Eacldiiidual was asked to drink 2000ml| of water ovegesiod of 20
minutes after overnight fasting or observed withauater intake according to a pre-randomized sdeedfier a
washout period of 3 days.

Results: In healthy adults (mean age 29.2+3.5yrs) aftantake of 2000ml over a period of 16.5+2.6min, thesas

a significant increase in systolic BP of 113.6tftHg at 0 hrs to 127.7+9.6 mmHg at 15 min (p<0.0&14
120.745.5 mm Hg at 75 min (p<0.05). The diastoliz &so increased from 73.6+6.2 mmHg to 85.9+7.4 mgraH
30 min (p< 0.01). There was no significant chamgBFP during no water intake phase.

Conclusion: Excess water intake increases blood pressuredlthlyeindividuals. The underlying mechanism and
the long term effect of excess water intake nedktexplored.
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Introduction

In general, it is a common cultural impression timkl Water drinking activates postganglionsympathetic
excess water with the presumption that it keeps theneurons either directly or through a spinal reflex
body and kidneys clean. However, the long-termatéffe mechanism [2].

of excess water intake on kidney is unknown. It is In patients with renal failure, excessive intakenatter
difficult to answer whether excess water intake isis known to increase the blood pressure, which is
beneficial or harmful to the kidney.Acute wateraike volume dependent. The effect of acute water intake
was found to increase the blood pressure in patient blood pressure in healthy group of individuals @& n
with orthostatic hypotension due to autonomic f&lu clear. On the contrary, water deprivation was fotmd
[1]. This was suspected to be due to water pressobe associated with decrease in blood pressureopl@e
effect. Water drinking elicits a pressesponse even if  with diabetes insipidus [3].

the direct connection between brain stem We tested the hypothesis that acute water loading i
cardiovasculacenters and spinal sympathetic neurons normal individuals has a pressor effect with inseein

is interrupted. blood pressure and hence we intend to study tteeteff
of acute excess water intake on the blood pressiure
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Hyderabad, India. The study protocol was approwed b Results

the Institutional ethical committee. Informed camse

was obtained from study participants. Twenty male adults with a mean age of 29.8.5
Healthy male volunteers, (subjects having normal years, mean weight of (Basal) 61.88 kgs and with
clinical, laboratory and ECGs profiles) in the ageup a mean height of 164.8 $.9 cms were studied. The
of 18-45 years, weighing at least 50kg, who ardiwit  average time taken to drink 2L of water was 16 836
15% of their ideal weights (Table of “Desirable min. In healthy adults (mean age 285yrs) after an
Weights of Adults”, Metropolitan Life Insurance intake of 2L over a period of 16:8.6min, there was a
Company, 1983) and wiling to give consent to sjgnificant increase in systolic BP of 118662 mmHg
participate in the study were included. Exclusion gt 0 prs to 127#9.6 mmHg at 15 min (p<0.001) and
criteria includes subjects with hypertension, diebe 150 255 mm Hg at 75 min (p<0.05). The diastolic BP
history of glaucoma, abnormal sodium levels in the also increased from 736.2 mmHg to 8587.4
blood (i.e. hypo or hypernatremia), abnormal dmgki 1, 010t 30 min (p< 0.01). There was no significant
be_haviors_ like adypsia an_d polydipsia, past_histo]‘ry change in BP during no water intake phase. (Taple-2
seizure disorder, stone disease, bladder distuesanc Fig-1)There was no significant difference in blood

gastro |.ntest.|nal d.|sturbances, head _njury, sugar, BUN, creatinine, sodium, potassium, calcium,
n(_eurosurglcal interventions, On_ drugs that_ interfer chloride, serum osmolality, MDA levels except urine
with water and sodium reabsorption by the kidney €. 50155ty which has decreased during water drigikin

non steroidal anti inflammatory drugs etc, HIV and 1556 of the study (from 335.3+117.6 to 241.4+76.5
HbsAg, All the subjects who satisfied the critenare mosml/lit; p<0.01). (Table-1, Fig-2)

housed in the ward on the night prior to the stu@sy.
the Study day, each individual was asked to drink
2000ml of water over a period of 20 minutes after

overnight fasting or observed without water intake Recent studies suggest that water drinking eléitste

acc%rding to da Frg-rgndomgedh sche?ule after achanges in human physiology. Water drinking
washout period o ays. Biochemical parameters rofoundly increases blood pressure in patient wit

were measured before and at the end of study. Bloo utonomic failure and also increases blood pressure

pressures and heart rate were measured beforetand &uadriplegic patients [1], cardiac transplant regifs,

every 15 min intervals t@ll 120min..The water usad and older healthy subjects (4), but to a lesseengxt
the study was same during the entire study pefibd. Blood pressure does not change in healthy young
laboratory tests were hematologic (hemoglobin,ltota subjects

a}r:d Q|ﬁer?ntlﬁl co'unt 3nd Pllaftelet. count;tl), ;erum Our study showed that the loading with 2L of waser
chemistry for hepatic and renal functions (bloogaur associated with increase in systolic, diastolieval§ as

nitrqgen (BUN), serum creatinine, _total biIirub_in, mean arterial blood pressures. Rylandgral (5)
tIkaI|r_1e phosphatase, AST, AL.T’ SOd'umz potassium, g, gied effect of magnesium addition in mineral avat
chioride, cg_lcmm a_nd osmolqllty) and urine analysi on blood pressure of healthy individuals. Howeves t
(pH, specific gravity, protein, glucose,  ketones, study was for a 4 week period and was also not with
water loading. In our study we have used the same

bilirubin, urobilinogen, Sodium and
Osmolality) Adverse events during the study were potable water supplied to the entire city which the
sodium and potassium contents were measured.

noted. After three days of wash out period, alljsciis
The sodium level was 10 mg /I in the water whicsw

were observed in the similar fashion without wakdr.
the'lblochemlcal parameters were also repeatedein thIess than the advocated 20 mg/l. Hence sodium ebnte
similar way. of drinking water did not contribute to the rise B
during water loading. There are some conflicting
reports of hard water intake associated with excess

Al the d din Mi ft | dcardiovascular mortality. However effect on BP was
the data was entered in Microsoft excel spread clearly understood.

sheet. Statistical analysis was done by using Guagbh Water drinking was shown to increase energy

Prism, version-4 USA. Data was described asexpenditure. Jordan J et al [6] and that the acute

arltfll,metlc means and standa_rd_dewgnon and pa'redr:hanges in cardiovascular regulation and in energy
test” was applied for any statistical difference.twio expenditure with water drinking and felt it to be

tallegd.p”val.ve.fpf less than 0.05 was COnSIdemdmediated through activation of the sympathetic aesv
statistically significant. system. The sympathetic activation may involve a

Discussion

Statistical analysis
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spinal reflex-like mechanism. The stimulus thatssmu  We studied the oxidative stress during water logdin
the sympathetic activation is not known. The acutewhich we found was not significantly altered. Howev
water pressure response can be exploited in thdarge number of patients may be required to evaluat
treatment of patients with impaired orthostatic this observation. Our study did not evaluate tHe ob
tolerance caused by autonomic failure, posturalsympathetic activity in the healthy and also did no
tachycardia syndrome, or, perhaps, neurocardiogeni@valuate the effect of excess water intake in lnng
(vasovagal) syncope. The increase in energyHence further studies are required to evaluatettest
expenditure with water drinking should be recogdize of excess water intake during a prolonged periodi an
as an important confounding variable in metabolic also the effect of sympathetic stimulation durimg t
studies and may hold some promise as an adjunctivexcess water intake.

measure in the prevention or treatment of obesity.

Tablel: Biochemical parameters

Parameters Without Water With Water

Basal 120 Minutes Basal 120 Minutes
Random blood Sugar (mg/dL) 81.82+9.71 77.24+4.74 79.78+6.92 77.30+£4.78
Blood urea (mg/dL) 26.12+4.61 23.18+3.40 24.78+3.89 25.25+3.77
Serum Creatinine (mg/dL) 0.95+0.16 0.85+0.15 0.84+0.10 0.89+0.14
Serum sodium (mEg/L) 136.53£6.02 138.94+8.69 136.56£8.11 132.20+12.98
Serum Potassium (mEg/L) 4.39+0.42 4.3520.46 4.27+0.35 4.51+0.44
Serum Chloride(mEg/L) 93.24+5.15 95.41+4.36 95.72+3.61 91.35+5.54
Serum Calcium (mEg/L) 8.58+0.70 8.89+1.12 8.88+0.64 8.87+0.82
Serum Osmolality (mOsm/L) 309.06+12.98 311.48+18.19 308.04+16.55 298.56+25.34
Urine Osmolality (mOsm/L) 335.54+71.85 335.31+115.38 356.81+117.59 241.3GSF6.

Serum M alondialdehyde (nMol/L) 13.4143.30 13.71+3.43 13.75+£3.00 15.06+3.90
*p<0.05

Table 2: Blood pressureswith and without water intake

Time With Water Without Water

(min)  ~SBp DBP SBP DBP

0 113.6.46.1 73.346.2 114682  72.646.1
15 127.849.6*  857+9.3*  111.7+83  712+7.9
30 126.4 +9.2* 859+7.4% 1142496  72.048.1
45 124.4 +8.9* 84.9+7.2¢ 1120474  72.6+6.9
60 121.4+69*  82.6+6.4* 113.746.7 734477
75 120.7 +5.6* 81.1+6.0  1135+6.0  74.5+7.9
90 116.8 +6.1$ 77.046.5 114649 747475
105 117.246.2 77.4+6.2 1165+7.1  76.0+7.7
120 118.4+8.4 76.645.9 115.446.9  76.3+7.9

*=p<0.001;$=p<0.05
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Fig 1: Acute hemodynamic changes during the study &
Fig2: Acute changesin Urine Osmolality during the study

Conclusion

Acute excess water loading significantly elevatestaic

and diastolic blood pressures in healthy individudlhe
significant increase was noted within 15 minutesvafer
intake and lasted up to 90 minutes. There was no
significant alteration in heart rate. Except fatexrease in
urine osmolality, there was no significant changeany
other biochemical parameters. Water, should, ttoes,
recognized as an active substance rather tharceljgaat
least where blood pressure is concerned. The patiesgs
and the long-term effect of excess water intake in

as a treatment for orthostatic syndromes. Am J Med.
2002 1; 112(5): 355-60.
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