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THE UREA CLEARANCE TEST IN PSYCHOTICS.

By ANDREW M. WYLLIE, M.B., Ch.B., B.Sc.Glas., Dipi. Psych. Edin.,
Clinical Pathologist, Crichton Royal, Dumfries.

IN theroutineexaminationoftheurineofpatientsadmittedtothishospital
one isstruckby the frequencyof albuminuria.For example,27@4% of667
consecutive female admissions had a trace of albumin in the urine (i.e., a faint
cloud appeared when the heat test was applied), while 37@2% had more marked
albuminuria(i.e.,the urineshowed a thickcloudwhen the heat testwas
applied);only354% wereentirelyfreefromalbuminuria.Of 517consecutive
male admissions20% had a traceofalbuminintheurine,I9@5% more marked
albuminuria,and 6o@5% were freefrom albuminuria. B. H. Shaw (i)at
Staffordfoundevenhigherpercentagesinhis250 admissionsin1935.

Though thefactorscausingalbuminuriaaremany, suchaschronicnephritis,
alcoholism,toxicstates,febrilestatesand endocrinedysfunction,thesefigures
were sostrikingthatitseemedworth whileto examinetherenalefficiencyof
a groupofpatients.

Shaw examined the renalfunctionof 44 patientssufferingfrom various
types of mental disorder by Rosenberg's modification of Volhard's method.
By this method the urine is collected for 24 hours in separate portions under
certainstandardconditions.The adoptednormalcriteriaarethatthespecific
gravity should reach 1027 in at leastone of the specimens, and the total
volume in 24 hours should not exceed 750 c.c. He found defective concen
tration in 34% of the cases examined, and polyuria in many cases, especially
in themanic-depressiveand melancholicgroups.

The chieffunctionof the renaltissueisto eliminatesolidsubstancesfrom
the blood in aqueous solution. An important characteristicof the normal
kidney is its power of eliminating the required quantity of solids regardless,
within wide limits, of the amount of water available for their solution. In
most cases of renal disorder, especially in the stage of compensation, examina
tion of the nitrogenous constituents of either urine or blood does not yield
any valuable information regarding the degree of functional impairment.
The introductionofsimultaneousanalysesofbloodureaand urinaryureaby
Grehautin 1904constituteda greatadvanceinthestudyofrenalefficiency.
Then followedAmbard's famous coefficient,now largelygiven up, but of
importance as the first attempt to express mathematically renal functional
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capacity. The blood-urea clearance determination constitutes the most
sensitivemethod at presentavailableforthe estimationof the degreeof
functionalrenaldamage.

Elevencasesofepilepsyand 34 casesofmelancholiahave been examined
by themethod ofAddismodifiedby Van Slyke(2,3). Thismethod isintended
tomeasuretherenalefficiencyintermsofthenumber ofcubiccentimetresof
blood cleared of urea by the urine per minute; in other words, the volume of
bloodwhich containsthe same amount ofureaas isexcretedper minute in
theurine.

PROCEDURE EMPLOYED.

After a light breakfast from which tea, coffee and other diuretics are excluded
thebladderisemptiedand theurinepassedisdiscarded.The urineisthen
collectedforthenexttwo consecutivehours,separately.During the second
hour a smallsampleofbloodistaken (o@5c.c.)from themedian basilicvein
and oxalated.The followingestimationsarecarriedoutwithoutdelay:

Urine,1sthour: Volume,ureacontent.
Urine,2nd hour: Volume,ureacontent.
Blood: Urea content.

The method ofanalysisemployedwas a micro-techniqueusingtheConway
unit and Conway micro-burette (@), which we have found to give highly
satisfactoryresults.It may be brieflydescribedasfollows:

The unitislikea littlesaucercoveredwitha ground-glasslidand has an
innercompartment. , c.c.of standardacid(o'oo667N.) isput in the inner
compartment,and 0@2c.c.bloodwith i c.c.waterand 005 c.c.of a buffer
solution (consisting of 69% dihydrogen sodium phosphate and ]7.9% disodium
hydrogen phosphate) are put in the outer compartment, along with one half
ofa 25-mgrm.tabletofureaseDunning,suitablyground,and thecoverplaced
in position.The reagentsin the outercompartment are mixed by gently
rockingtheunit. Thisisplacedinthe370C.incubatorfori5minutes. Then

@ c.c.saturatedpotassiumcarbonatesolutionisadded to theoutercompart
ment and mixed with the other reagents by rocking the unit. After a further
hour's incubation the acid in the inner compartment is titrated against
o@oo267 N. sodium hydroxide. The urea plus ammonia content of the urine is
estimated by the same method, using o@2 c.c. of a I : 50 dilution of urine.
The ammonia content is simultaneously estimated, using 02 c.c. of a I : 4
dilution without, of course, urease. The urea content is obtained by sub
traction.

The volume of blood completely cleared of urea =
Urea content of urine .X volume of unne per mlflute.
Urea content of blood

When the volume of urine excreted exceeds 2 c.c. per minute, the clearance
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214 THE UREA CLEARANCE TEST IN PSYCHOTICS, [March,

amounts to about 75 c.c. blood per minute. With urine volumes below 2 cc.
per minute the following formula is used:

Urea content of urine
x ./Volume of urine per minute,Urea content of blood

for which the standard is about 54 c.c. blood per minute. Using these figures
as standard, the results found were expressed as percentages of the standard.
The range normally allowable is from 70% upwards. In interpretation it is
also to be remembered that if the urinary urea exceeds 25% in any specimen
it is improbable that renal damage exists, as such a concentration is unattainable
by diseased kidneys.

RESULTS.

The table of results shows two figures for almost every patient, the first
being calculated on the excretion during the first hour, and the second on the
excretion during the second hour.

Figures for the renal efficiency fell below the standards adopted for
normality in only 2 of the 34 melancholic patients and in@ of the II
epileptic patients studied.

In 17 of the cases which had a slight albuminuria at the time of the test,
6 had a renalefficiencyabove 130%.

The results indicate that albuminuria occurring in patients suffering from
melancholiaor epilepsyisrarelyassociatedwith renaldeficiency.

The two melancholic cases which showed marked renal impairment
have certainfeaturesin common, and have a bad prognosis. The followingis@
a more detailedaccountofthesecases.

No. 23. C.Mâ€”,female,aged64. Beforebreakdownthispatientwas a bright
attractive person who always had plenty of friends. There were no previous
mental illnesses.In 1924,when she was 51 yearsold,she had a vague abdominal
condition which was diagnosed as â€œ¿�enteroptosisâ€œ¿�,and while complaining of this
pain, she quite suddenly became depressed and suicidal. She recovered after a
few months' institutional treatment, and had a remission which lasted seven years.
She broke down againin 1931,and sincethen has had fourshortremissions.Her
condition now is one of profound depression with the most devastating ideas of
unworthinesss and auditory hallucinations accusing her of evil practices. She is
very retarded and answers in short sentences with difficulty. She says she is the
cause of untold suffering to others, and that she is about to be burned. She sits in
a stereotyped attitude, is resistive and difficultwith food, and sleeps badly. She
has been in this depressive state for over a year, and the outlook is very unfavourable.
Physicallyshe has lostmuch weight; the urinecontainsa traceof albumin,and
occasionally a few hyaline casts.

No. 24. G. W. Lâ€”, male, aged 66. This patient before his breakdown was
a vigorous responsible man of well-balanced mental type. His mental illness
seemed to follow directly on a physical illness. In December, 1933, he suffered
from erysipelas of the groin, followed by septica@mia, and then by low-grade infective
arthritis of hips and spine. Almost immediately after the septiclemia he showed
signs of depression with strong suicidal impulses. Since then he has improved a
little at times, but always relapsed again. His condition is one of profound

https://doi.org/10.1192/bjp.83.343.208 Published online by Cambridge University Press

https://doi.org/10.1192/bjp.83.343.208


1937.] BY ANDREW M. WYLLIE, M.B. 215

depression with ideas of physical disease and persistent pessimism. He sits in a
stereotyped posture, resisting efforts to help him, soils himself occasionally, and
has filthy habits. He swears and is abusive when coaxed with food, and when alone
sits gibbering his perseverations of physical ruin and hopelessness. He is troubled
with insomnia. Physically his condition is poor; he is very much underweight,
and his urine contains albumin and occasionally hyalipe casts. We consider the
prognosis very bad.

I have to thank my assistant, Miss E. Semeonoff, B.Sc., for much technical
assistance and valuable advice, and Dr. C. C. Easterbrook, Physician Superin
tendent, for permission to publish the cases.
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