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The following comments apply generally to some extent to ‘methods of analysigg
samples of hiologzical met terials for their contenat, and specifically to the pro-
cedures described in the Laboratory Note of the Principal Chemist §n the chemical
and Development Derartment st Abaden, dated 30th Jepuery 1943.

COLIFCTION OF SAMPIES.

One of the greatest practical difficulitiss is that of obtaining samples'that

N

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

chemical or technical training always fail to appreciate the sigzificance of’ the’.
manifold opportunities for introducing lead compounds into such samples, and ayen
tachnically trained persons commonly fail to realise that lead compounds in one}s

A

¢general surroundings readily 1ind their way into semples through contact of the "‘3

latter with the eir and with wny material whiich ig not wholly clean ix the chem-
icel semse. Ths quamtities of lead found in urine are guite small, being only
rarely in excess of 0.50 mg.Pb par litre, and usuallv {in unexpoged.persons) of
an order of muagnitude well under 0,10 Pb per litre. The 1ntroductlon of a few
micrograms of 1l3sd into a small sample of urine or btlood represents a serious
contamination. Contact of the urine with clothing, fingers, rubber or metal
cathetasrs and intermediste coantsiners such as urinals, may result irn gross con-
tamination, since lead conpounds are subatantially ubiguitous. Since nothing has
been said in the report of the Principual Chemiat concerning the cure taken in
collecting the samples, one hopes for the best while rezlising thet persons who
lack expoerisace in this rogerd usually set up insufficient precauticas for the
collection of samples of urine. I% is possible, even probable, that some of the
samples collected from workmeg wers contaminated, and that some of the excess-
ively bigh results came about in this manner,. :

A 3scond peoint of importance in relation to the collection of sanples of
urine hed to do with the volume of these semples, and the rate of water elimin-
etion repreasnted by them. The urinary %ead concentration varies strikingly with
the quantity of water svallable for renanl secretion whea other factors remain
congtent. A highly concentrated gample obtained on & hot day during which little
water was COU"hLLd ‘mHy contain lead ir ten or more Times the concentration that
is Pouné in a =ample volded by the sume individual on & ¢ool day when a consider-
able volus of water wme taksn, For this reason it is aévisabls to make sure that
the urinary aecretion is w1thin r»asonablv norrmal limits during the period of
ccllection. This is usually assursd 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 seasonal varistion ir ths lead concentration
of ithe urine wnere there are large seessonal variations in tempersture, Xxtreme
olevatlon of tsmperature is certain to be an important fector in this matier.
Therefors samples of urins obtuined from normal persons without unusual exposure
to lead may show lsad concentrations woll above the lizdis comonly regarded as
normal for such persons. These Pacts must be taken into sccount not only in the
igsuance of instructions for the collsction of samples of urine, but also in the
interprstation of anzlytical results.
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The method of snalysis described by the Principel Chemist represents a com~
bipation of proeedures, the over-all arror of which csnnot te guessed by the
writer. It is not liksly dn, of the stendzrd methods of high precision which
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One of the greatest practical difficulties is “hnt of obtaining samples that
are wholly Tfree from contamination. Woricnen in general and persons w.thout v
chomical or technical training always fail to appreciate the sigzaificauce of“theg.
manifold opportunities for introducing lead compounds into such samples, and eyen
tachnically trained persons commenly fail to realise thet lead compounds in onets
general surroundings resadily find their way into samples throush contact of the
latter with the eir snd with wny material wbich iz not wholly clean in the chem-
icel sense. The quantities of lead found in urine are quite small, being only
rarely in excess of 0.50 mg.Pb per litre, and usually (in unexposed persons) of
an order of nagnitude well undsr 0.10 PbL per litre. The introduction of & few
micrograms of lasd into & small sample of urine or blood represents a serious
contamination. Contact of the urins with clothing, fingers, rubber or metal
cathetsrs and intermediete contelners such as urinals, may result in gross con-
tamination, since lead compounds are substantially ubiquitous. Since nothing has
been said in the report of the Principal Chemlst concerning thse care taken in
collecting the samples, one hopes for the best while realising thet persons who
lack exporisace in this ragard usually set up insufficient vrecautioas for the
collection of samples of urine. It is possible, even probable, that some of the
sumples collected from workmeg were contaminated, and that some of the excess-
ively high results came about in this manner.

A 3econd polint of importance in relalion to the collection of samples of
urine hed to dc with the volume of these samples, and the rate of water elimin-
ztion represented by them. The urinary ¥ead concentration varies strikingly with
the quaniity of water svailable fer renal secretion when other factors remain-
constant. A highly concentrated cample obtained ou & hot day during which little
water was consunmed may contain lesd in ten or more times the conzentration that
is Tfoundé in a sample volded by the same individual on a ¢ocol day whsn a consider-
able voluwns of water was takon. For tiiz reason it is aavisabls to make sure that
the urinery sacyetion is within reasondbly normal limits during the period of
ccllection. Thigs is usually sssussa by collecting a samule over a 24-hour period
or more, soO as to equalise the hour-to-hour varisbility of samples. Nevertheless
there is likely to be & significan sezsonal variation ir ths lesd concentration
of tie urine wnere tlers are large seasonal variations in temperature, ZTxtreme
slevation of taempsrature is certein to be an important factor in this matter.
Therefors samples  of urins obtained from normal persons without unusual exposure
to lead muey suow laad concentrations woll above the linils coumonly regarded as
normal for such psrsons. These facts must be taken into zccount not only in the
igsuance of instructions for the collscticn of samples of urine, but 2lso in the
interpratation of anulytical results.

ANATYTICNT, MaTH0n.

The method of snalysis describsd 1y the Frincipel Chemist represents a com-
bination of procedures, the over-all error of whick cennot te guessed by the
writer. It is not likely any of the stendard methods of high precision which
are described in ths cogparatively rocent literature on the su»ject. It would
seem that it would give fuFrly satisfactory resulte in the hands of a compe*ent .
and experienced analyst. One would reyuire analyticel data on samples of variable
and known lead content as a means of assessing the ulequucey of the method.

. N ’
Tne practice of splitting the samples of uriane, taking only portions for
analysie, is fraught with greve dangar of srror, wuless the samples are fresh
and anbtirely fros from gsdiment or suspendsd material.
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The method assumes thet Wismuth will not be present as an interfering
element. One would require information on the axtant of the therapsutic
use of bismuth compoirmla among the workmen to bs asgsursd that this may not
be an important factor in some of the results.

The intervretation of the analytical date obtained on ths msn nust
depend somewhat on factors which have been mentioned in the Zoregoing pera-
grephs, and sven more upon data obtaiined on sanples on normml {wnexposed)
persons under comparable conditions with reppmet to season, consumstion of
fluids, and general mode of life.

It may well be found feasible zno desirable to ermploy en anslytical
nethod that hos besn fcound highly seasitive and sccurate in a aumber of
lzboratories for examining further samples of urine cbteined from exposed
workmen. The method giver in detell by Professor Dodds of the Courtauld
Iaboratery of Biochemistry of M¥iddlesex HOS‘luﬁ7 Medical School, and for-
werded to ¥r. C.J.%right by Mr. Bevan in Lis letter of l4th TuLJ 1943,
nyy be regarded as entirely satisfactory for such s purpoae
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