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NOTES ON THE DETERMINATION OF IEAD IN URINE.

The following comments apply generally to some extent to methods of analysisg

ssmples of hiolozical meterials for their conteat, and specifically to the pro-

cedures deseribed in the Laboratory Note of the Principal Chemist jn the chemical

and Development Dorartment st Abadsn, dated 30th Japuery 1643,

COLIFCTION OF SAMPIEE.

One of the grsatest practical difficultiss is that of obtaining samples that

N

are wholly free from contaminasion. Woricnen in general and persons w.tihout

chemical or technical training always fail to aprreciete the sigmificaance of” tner
menifold opportunities for introducing lead compounds into sach samples, and even

tachnically trained persons commonly fail to realise that lead compounds in onels
general surroundings readily rind their way into samples through contact of the
latter with the esir and with wny materisl w#iich iz not wholly clean in the chem-
icel senge. Ths quamrtities of lead found in urine are guite small, being only
rarely in excess of 0.50 mg.Pb psr litre, and usuallv {in unexpoged. persons) of
an order of magnitude well undsr 0.10 FPb per litre. The 1ntroduct10n of a few
micrograms of l2sd into « small semple of urine or blood represents a serious
contamination. Contact of the urine with clothing, fingers, rubber or metal
cathetsrs and intermediste contesiners such as urinels, moy result ir gross con-

tamination, since lead compounds are substantially uniqu;tous. Since nothing has

been said in the report of the Principul Chemist concerning the care tasken in
collecting the samples, one hopes for the best while reslising that persons who
lack expericace in this roagerd usually sst up insufficient vrecauticas for the
collection of samples of urine. It is posslble, evern rrobable, that some of the
samples collected from workmeg wers contaminated, and that some of thce excess-
ively hignh results came about in this manmer

"

A 32cond point of importance in relation to the collection of sanples of
urine hed to do with the volume of these samples, and the rate of water elimin-

etion represented by them. Ths urinery *ead concentration veries strikingly with

the quaniity of wmter svailable for rennl gecretion whea othsr fectors remain

congtant. A highly concentrated gasmple obteined on & hot day duripg which little

water was COHQhLLd ‘may contain lesd ir ten or more times the concentration that

is Touné in a sample volded ky the same individual on & ¢ocl day when a consider-
able voluxe of uat~“ vas taiksn, For thls reason it is advisable to make sure that

the urinary secretion is within reasonably normal limits during the period of
ccllection. This is usually &ssursd by collecting a sample over a 24-hour period

or more, sO as to squalise the hour-to-hour varizbility of samples. Nevertheless

there is likely to be & significen seasonsl variation in the lead concentration
of tie urine where there are large seasonal varistions in temperature, Extreme
olsvation of tsmperature is certein to be an important factor in this matier.
Therefors samples of urins obtzined from normal versons without unusual exposure
to lead may show lsud concentrations well above the limdis comwonly regarded as
norrmal for asuch persons. These facts must be token into eccount not only in the
igsuance of instructions for the collsction of samples of urine, but also in the
interpratation of anzlytical results.
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The method of snmlysis described by the Principel Chemist represents a com~
biration of proccedures, the 0v0r~d’l GT”OL of which cennot e guessed by the
writer. It is not liksly any of the stendard methods of high precision which
are described in ths compuratively racent literature on the suhject. It would
geenn that it would givo fukrly satisfsctory results in the hands of a compe*ent
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One of the greatest practical difficultises is %hnt of obtaining samples that
are wholly free from contamina®icn. Woriumes in general and persons w.tiout N
chomical or technical training always feil to appreclate the sigailicaunce of‘theg.
manifold opportunities for introducing lead compounds into such szmples, end eyen
téachnically trained persons commenly fail to realise thet lead compounds in onets
general surroundings readily Tind their way into samples through contact of the
latter with the air snd with wny material sabich ie not wholly clean in the chem-
icel sense. Ths quastities of lead found in urine are quite small, being only
rarely in excess of 0.50 mg.Pb psr litre, and usuelly (in unexposed persons) of
an order of nagnitude well undsr 0.10 Fb per litre. The introduction of & few
micrograms of l3ad into & small sarmple of urine or blood represents a serious
contamination. Contact of the urins with clothing, fingers, rubber or metal
cathetsrs and intermediste contsiners such ae urinals, may result in gross con-
tamination, since lead compoundés are substantially ubiguitous. Since nothing has
been said in the report of the Principal Chemist concerning the care taken in
collecting the samples, one hopes for the best while realising that persons who
loek exporisace in this rsgard usually set up insufficient vrecauticns for the
collection of samples of urine. It is possible, even probable, that some of the
sumples collected from workmeg wers contaminated, and that some of the sxcess-
ively high results came about in this manner.

A 3acond point of importance in relalion to the collection of samples of
urine hed 10 4o with the volume of these samples, and the rate of weter elimin-
etion represented by them. The urinary ¥sad conceatration varies strikingly with
the quantity of water svailable for rensl secretion when other factors remain-
constant. A highly concentrated gample obtained on & hot day during which little
water was consunmed may contain lesd irn ten or more times the concentration that
ig found in a sample volded by the same individuasl on & c¢col day whan a consider-
able voluws of water wue tahson. For thisz reason it is advisable to make sure that
the urinery secretion 1s within reasonably nermal limits during the period of
ccllection., This is usually essused by collecting a samuple over a 24-hour period
or 1wore, so0 as to squalise the hour-to-hour variesbility of samples. Neverthsless
there is likely to be & significan seasonal variation ir the lesd concentration
of tile urine wnere tliers are large seasonal variations in temperaturs, TExtreme
slavation of temperature is certein to be an important fasctor in this matter.
Therefora sanples of urine obtained from normal persons without unusual exposure
to lead mey stow lsed concentrations woll above the limitls coumonly regarded as
normal for such psrsons. These facts musi be taken into gzecount not only in the
igsuance of instruciicns for the collscticon of samples of wurine, but alsc in the
irnternratation of anulytical results.

ANATYTIONT, METEQL.

The method of snalysis describzd ¥y the Yrincipel Chemist represents a com-
bination of procsdures, the over-all error of whick csnnot te guessed by the
writer. It is not likely any of the stondard methods of high precision which
are described in %the compuratively rocent literature on the su>ject. It would
seen that it would givoe MiFPly satisfactory results in the hands of a compe*ent i
and experienced analyst. One would reyquire analyticel data on samples of varliable
and ¥known lead content as a means of assessing the alequucy of the method.

. : ’
Tne practice of splitting ths samplss of urine, taking only portions for
analysie, is fraught with greve dangar of arror, uuless the semples are fresh
and sntirely fros from dgsediment or suspended material.
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The method assumes that Rismuth will not be present as an intorfering
crasnt. One would require information on the sxtent of the theraspeutic
use of bismuth compoiimla among ths worlmea to bs sgsured that this may not

be an important factor in some of the resulis.

The intervretation of the analytical date obtained on tho mosn must .
depend somewhat on factors which have been mentioned in the Toregoing para-
grephs, and sven more upon data obtalined on sanples on normml {unexposed)
persons under comparable conditions with reppect to ssason, consumition of
flulds, and general mode of life.

It nmay well be found feasible ena desirable to ermploy &n apalytical
nethod tliat hus besn found highly seasitive and accurate in & aunmber of
lzboratories for examining further samples of urine cbtainsd from exposed
workmen. The method givern in deteil by Professor Dodds of the Ccurtauld
Laboratery of Biochemistry of NMiddlesex Hospital Msdical School, and for-
werded to ¥r, C.I.%right by Mr, Bevan in his letter of Z4th July 1943,
riay be regarded as entirely satisfactory for such = purpose.
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