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SUMMARY 

A simple method is described for the rapid determination $ blood tirea :yl+h 
can be applied, t,?. the estimation of ,renal ftinction. When combinkd. y$h jhe con- 
current dkteimi!lation of urea in ur+, accur&e urea clearance values aF9 odlained. ,’ .,’ ‘. 

’ ,,, 4 : ,,(,’ 

..,, ‘I 

INTRODUCTLON ’ (. ’ ‘. 
,’ I,,‘. ,, 

‘The measurement ,of glomerular filtration rate is fundamental in, the exami-, 
nation of renal, function and is most accurately determined by the .measurement of 
inulin clearance. ‘. However,, because this procedure is ,difficult and time-consuming, 
either ‘blodd urea, values ‘or urea clearance values ,are often ,u&d as an ‘estimate of, 
thk, function’. At present; urea isusually determined by colorimctric ‘analysis. of the, 
samples of plasma, :or of the blood, ,using ‘an autoanalyser%JJ. ..:’ ‘:‘ : s” ‘, : 
., :, 

We recently described a simple, one;dimensional chromattigraphic procedure 
for the ,determination of urea:in urine&’ which depended on’the, production ,of a, stable’ 
an’d ‘reproducible colour, with Ehrlich feggent5, ‘. : i ’ , ’ i : s ‘1 ‘I j : : : : : : 

(3 : 
2 The method, has now been,applied ,to plasma urea and, the valnes are considered 

either directly ‘asi an ;indication of renal, function or used with; urinary urea’ values to‘ 
deterkririe~~the clearance., The results, agree’well&th those obtainedbby “ant autcmatic 
procedure.’ :The’ technique may ‘be’ simplified, further :by “the applicatidn,‘of the :visual 
comparison method of estimation. In this way effective analysis is achieved without! 
the aid of complex instrumentation. 
.,’ .: .,’ ..; ,’ ‘,., I..‘. ‘,. ,’ 

EXPERIMENTAL ’ :, ,,. ,‘:I, ,: .,‘. .;I,’ , ‘:I, j; %: :’ :‘.; 
/ ,:I > (1’ ; . ., 1 ‘. ,‘, , ‘, : ? ,, ,,1, ,, !/ .’ :. I 

Aj$avabzcs .I, 
1 a : ‘, ,, 8 ; p :,. : :, ‘:, ,; ,,. ,: ; ). ; 4 : /)’ ,! ! ;.: ‘, 

The thin-layer chromatographic g (TLC). equipment .&ed.~‘w& ‘:&pplied by 

‘. 
J:. GJwomtitdg~;; 67, (197.i) 32+328. 
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Shandon*. The automatic recording and integrating double beam reflectance den- 
sitometer ‘Chromoscan’ with thin-layer attachment was used for the quantitative 
evaluation of the developed chromatograms**. The results obtained by densitometry 
following chromatography were compared with those obtained by ,an automatic 
procedure using the Technicon Instrument * **. 

:” 

Materials and methods 
Clearance tests. These were carried out on ten normal adults after a period of 

overnight fasting. The subjects were each given I 1 of water to drink and then allowed 
to rest for I h. After this time the bladder was emptied, the specimen being discard- 
ed. The bladder was emptied after 30 min and 60 min, each sample being saved, 
and the void volume noted. The urine samples were pooled for analysis. A sample of 
oxalated venous blood was drawn after 45 min. The blood cells were’ centrifuged ok’ 
and the plasma was retained. 

Prepavatiolz of thin hyevs of celldose. Glass plates (20 x 20 cm) were coated 
with a slurry of cellulose powder MN 300 (without binder)§ at a thickness of 400 p 
and the procedure described previously 4~~. &e-prepared@ plates coated with Cellulose 
F were also used. 

SoLvent fov chvo~atogvu#zy. Chromatography was carried out using a’ fresh19 
prepared solvents of z-propanol-butanone-r N hydrochloric acid (60 : 15 : 25). All 
solvents i&r&of AnalaR or.M:FC. g&de§% ’ ’ 

“. Ch&zkiogkz$h$.~ The plasma’ samI& (2 ,ul) and the cdrrespcjnding ‘pooled urine ’ 

sam$e’ ‘(; ii,’ were’ p;iaced side ‘by ‘side along’ a line i :5 cm’ up- from the low&edge .‘of ’ 
the layer as described previously4. In this way clearance values and blood urea may 
be determined for’up to five patients on one thin-layer plate. When the solvent front’ 
had travelled 13 cm from the origin (approximately 2.5 h for the manually prepared: “’ . 
plates) the plate was removed from the tank. Wlydrogen chloride was removed in a 
stream #of. warm air (IS min) and *organic solvent by heating at. 600 for 15 min in a 
convection :oven. _ 

:.. ; : ~Detectian. and, determination of ,tivea. :When cool, .the plate :was sprayed with: 
Ehrlichreagent~ .applied; by means of, a ,Shandon. atomiser .until ,the layer. just: 
appeared translucent;, After heating at 60” for .45 min in, the convection oven,, the,. 
spots were scanned by densitometry at right. angles to the, direction of chromato- 
graphy4;+ecause : the ,spots were: stained yellow. by the Ehrlich reagent, the filter 
used ,in.. the, densitometer. (complementary. colour) .was. 40&m in wavelength. I : ‘:, I 

‘The area under the densitometric, curve was measure& using the ;rel?tionship,:. 
Area!,=; peak. height ~.x:~width at ,half,height and the value obtained. was then,related 
to; the,. amount. of urea! present by reading .from, a. prepared standard graphd.. ; i :’ : : I, ,! 

,’ ,..: ;,Rtitokztic &mJysh of. wea.: The automatic,, analysis, of. urea was, :carried ,out. 
according $0 $.h’e :manufact,urers ,manual: using .diacetylmonoxime. as the, :chromogeni,oY 
n&p&.:, :, :) iJ,,J. .,. .:,,, : ,I . . : :‘,, ,,.. ‘, ,: ‘, : : .)il. .: 
,’ 

,’ :. ‘, ,, ” .,), :‘. .’ ,. .,‘!, 

l Shandon Scientific Co. Ltd., 65 Pound Laue, London NW-IO. 
l * Joyce Loebl and Co. Ltd., Gateshead-on-Tyne, Durham. ‘;’ .‘,. .: ,/: %. 

*** Tixhnicon Instruments Co. Ltd., Hanworth Lane, Chertsey, Surrey. 
f Macherey Nagel ‘and Co. Ltd., Agents,’ Cnmlsb (glasls) Ltd., Cnmbridgc. 

‘If E. ‘M&k and Cb, Ltd., Agonts. Andcrmsn and Co. Ltd. London. 
,,:.: : ;, ,! : ,; 

, 
‘,I i ‘>‘h:f f.f ,;HOpkin;:scn~IWilliaine Ltd;,. chadwe ‘Heath> @BOX: i 1 : : 1 :/ : .’ . i : 
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TABLE I . 

DETERMINATION 6~ UREA CLEARANCE UY TLC (COMPARISON WITI~ AUTOMATIC ANALYSER (Ak)) 

Patient No. UYihaYy Urea concentration (mgjl-00 ml), 
ow!#4t Plasma 
(ml/m&a) E_c 

Urine 

A/I * 
(mllmin) 

TLC AA TZ AA 
- 

I 2145 28.6 29.0 73G 795 G5.4. G7.2 
2 1,542" . 24.5 24.4 1291 12G7 71.1 70.1 
;t 4872 3.10 " 34.1 29.1 30.2 34.8 655 547 645 535 69.7 75.G GG:2 72.5 

2 2(5I 28.4 27.G z:: 750 GS.2 

2.23 24.6 25.1 830 .: 
67.1 

72.6 73.8 

H 3$=7 ;z*;. 36.2 827 848 4*10 37.4 741. 749 C 7G.G 82.1, 
9 3.71 31.9 31.2 698 .'I 729 8I12 8G.G 

IO I,Q@ 2G.o 2G.7 I s9:+ 1418 ‘73.9 73e2 , ,. 

a Urea clcarancoY were calculalccl using the square root; of Lho urinary ouLpuL when it: 
was below 2,o ml/min’. 

I . . 

RESULTS AND DISCUSSION 

The blood urea, urinary urea and urea clearance of ten different adults have 
been obtained both by an automatic procedure and by a TLC method. The results, 
which are compared in Table I, show very close agreement between ,the two proce- 
dures. For fifty subjects, the coefficient of variation was 2.87%. Furthermore, ‘adding 
known amounts of urea to both plasma and urine samples gave recoveries which 
averaged 99.7 o/0 and 100.3~/-, respectively by the TLC procedure (Table II), while 
the variation in repeat analysis of the same sample was less than 3% in each case. 

The method is therefore suggested as an alternative means of determining 
blood urea or urea clearance. Because of its speed and accuracy the new technique 
should prove to be useful when automatic procedures are not available or as an 
alternative when analysis is required on only a few samples. 

, 

TABLE II’ 

PERCENTAGE RECOVBRY PROM PLASMA AND URINE OF ADDED UREA USING TLC 

Urea in samfile 

tm&W 

Plasma 
0.2x 
0.15 

0.31 
0.29 
0.25 

Urine 
7-41 

x4.62 
x1*93 

8.41 
CO21 

Urea added Total wca Total wea Pcrcenta.ge 
(mg) expected _found by TLC vecovevy (O/J L 

(mcrlml) MwlmU 

0.1 0.31, 0.30 9G.7 
0.2 0.35 0.36 102.8 
0.1 0.41 0.42 102.3 
0.2 0.49 0.49 100.0 
0.1 0.35 0.34 97.1 

1.0 8.41 8.50 101.0 

I,0 15.62 x5-43 98*7 
1.0 I2:93 12.77 

,’ “I ;5 Q-91 10.10 
: 

98.8 
102.0 

2.0 8.21 8.32 101.3 

J, Chromatop., 67 (1972) 325-328 

. . 



328 J. G. HEATWCOTE, D. M. DAVIES, C. NAWORTH 

If the chromatography is carried out on commercially available thin layers 
of cellulose,, and the coloured complexes which are obtained by the use of Ehrlich 
reagent are estimated by visual comparison *vD, the procedure may be simplified eveh 
further. In this way the method may ‘be applied, e.g., by the ‘general practitioner, 
and approximate, but reliable, estimates of blood urea and of urea clearance may 
be calculated by means of the commercial nomogramlo. 
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