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AN INVESTIGATION OF THE POTENTIALITIES FOR THE ABSORPTION-OF LEAD
BY THY USERS OF A LEAD CONTAINIRNG HAIR DVE

INTRODUCTION

A group of manufacturers and distribut§%s of certain lead-containing
hair d;cs has found it necessary to seck an answer to the question of the extent,
if any, of the hazard of the absorption of lead by the users of these hair dygs.

The preparations distributqd by the members of this group of manufacturers
vary from ecach other in certain ancillary components which have little relevance
to the principle of their action, The latter is based on a slow interaction, upon
or within the hair, of lead acetate with flowers of sulphur, whercby there is a
darkening of the hair,

Ye have undertaken, by experimental mcans, to answer the question at issuc,
~through ihe use of human subjects who have voluntecred to apply a formulétion chosen
to be typical of those being distributed commercially by this group of manufacturers,
on a schedulé designed to duplicate, for a fime} the procedure cmployed by regular
users of these hair dyes. Eefore, during, and after the termination of the
applications of the formulation upon the halr and scalﬁ} specimens of the urine and
blood of cach of the subjccts were obtained for determinations of their lead content,
in search of evidence of the extent, if any, of the ab;orption of lead by the
subject, under the experimental conditioﬁs.

Preparatiéns of this type have been marketed for many ycars, and have been
usecd by considecrable numbers of people throughout this country, without, so far as
_is.known, illnesses or credible claims of illness duc tq the use of these hairx dycs.
It is conceivable, however, that lead may be absorbed by the user into the hair,

skin (scalp, and hands used to apply the hair dye) and its gldndular structurcs,



ihcluding ihe regional lymph and blood stream, thence into ithe gencral circulation
and into the other tissues of the body in accordance with the typical physiological
pattern, and, further, into tﬁe excreta (of which the urine is the most sensitive
indicatbr of absorption, in view of the appreciable ahd variable quantities of lead
which are alway; to be found in transit in the alimentary tract). In addition, the

contamination of the hands with lead, not only in the coursc of applying the

14

formulgtion upon the hair, but also in touching the hair with the hands from time
to time after the applications have been made? vhether or not the hands have

been washed entirely free of the lead compound, will hd&c providcd'some
opportunity for ingesting (swallowiﬁg) some quantity of lead s;ﬁbliéd;by thé ’ -
formulation, and for its partial absorption from‘thc alimentary tract. Only
through meticulous care on the part of the user, whether experimentally or for his

own purpéses, could he avoid entirely the abéorption of lcad from this source,

and while it might weli be supposed that our subjects, urged to excrcise care to

limit the absérption, if any, to the percutaneous route, would be more cautious in
this respect than would the ordinary users of these products, one would not be
surprised if Eome absorptidn were to occur froﬁ time to time or in specific instances
involving some degree of hasty techni¢que or some difficulty in following the prescribs
precautions, The only likely evidence of an occurrence of this type, under the
conditions of our éxperiments, would be some degree of elevat;on of tlhe urinary
excretion of lead (perhaps the concentration of lead in the blood as well), and

this, if slight and of uniform occurrence among the subjects, could not be
differentiated from the corfespondingly slight elevation that might follow a miniiwum
of absorption from the scalp. As a further point of differentiation, occasional
sharp increases in the output of lecad in the feces might be discovercd by folléwing
the output of lead in the feces analytically during the period of use of the hair

dye, but such increases could be identificd as duc in all likelihood to the ingestlion
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of the hair dye, only if they were of highly unusual magnitude, or if duplicates
of all food and beverages consumed during the experiment were analyscd in
toto and found to be disprépoftionately low‘in their lead content. These
procedurcs were considered to be unduly elaborate for the purposes of this
experiment, |

OQur objcctive was to determine whether or not a physiologically
significant (i.e., beyond the limits of currently normal variabiliiy) degree
and female subjects, kept undexr a scheduled regiﬁén of analytical surveillance
-of their urine and blood, while they followed a procedure simulating that
employed by the ordinary users of this type of hair dye,o§er su;h a period

of time as was considered to bc adequate for the portrayal of the outcome,

EXPERIZFNTAL PROCEDURES

The Formulation,

The formulac of the hair dyes distributed by the individual manufacturers
in the group were supplied to one of us (RAK), in strict confidentiality, and
were assembled for comparison, These formulae difiéred from each other in
minor malters such as the proportions of water and organic solvents.émploycd,
types and concentrations of surface-active agents, types and concentrations of
perfumes, and the prcportionate relationsﬁip of iead acetate and flowers of
sulphur.

A sinéle formula was devised in which the principal ingredients of
the formulac éubmitted were represented in their qui&um concentration, This
formulation is given belbw, togefher with the manner of its preparation for

experimental use,



Lead Acetato (Reagent Quality) 20.00 grams

Sulphur (Sublined) 10.00 grams

Glycerol (USP) . 160,00 graﬁs

Ethyl Alcohol (USP, 95 percent) 60.00 ml. _ : :
Tween‘20 _ 0.25 ml,

Distilled VWater q.s. 1000.00 ml,

The lead acetate was dissolved in a sufficient amount of distilled water,
to which, then, the glycerol, alcohol and Tween 20 were added. This liquid was
added to the dry sulphur, with.si{irringJ in sufficient quantity to make a homogegéoué
paste, after which the remainder of the liquid was added in dividcd portions, with
stirring each time. The formulation was ﬁhen brought to the desired volume by the
addition of distilled water. an order to distribute the undissolved sulphux (which
will separate out from the supernatant liquid in any container) throughout the
mixture of other ingredients, the container and its contents must always be shaken

thoroughly before the discharge of any of the contents;7

The Sﬁbjects and Their Briefing.

Eight men and two womcn,-who volunteered their services as the subjects of
this experiment, were engaged to make usc of the formulation described ahove, in
accordance with verbal and written instructions. Nine were members éf the technical
and secretarial staff of the Kettering Ilaboratory in tie DPepartment of Environmental
Health of the College of iedicine, while the one other was a physician in the
Dopartment of Dermatology of the College.

All of the menmbers of the Kettering staff had been examined prior to
their employment in the Laborat ry and also‘pcriodically thereafter, by physicihns
in the Clinical Division of the Iaboratory, and were kuown, through our informal

access to the advice of such physicians, to be in good health, They were awarc,

generally, of the policies, procedures and precautionary measures employed in thoe



Kéttcring aboratory in the conduct of experiments involving the use of human subjects
(A1l of those in the Kettering Laboratory knew about the experiepccs o a scriecs of
human subjecets who had been engaged for many years in experiments in the Laboratory
involving the absorption and excretion of lcad under a varicty of conditions of
experimental cxﬁosure to lead éompounds. Two of the subjeccts in the present group

had becn subjects in such experiments.) All of them werc adviscd in detail of the
!

!

purposes of the present experiment, of the opportunities for the absorption of lead
afforded therchby, and of the potential hazard so involved. : They were warned that
any abrasions of their scalp,which might occur in any manner, should be brought

prompily to the attention of the physician (and of the nurse on duty daily in thq

i,

laberatory) in charge of the experimental procedures, whose responsibilitly it was

to decide whether the experiment, or the involvement of any suhject therein, should

be fcrminated. (Our experience in such matters had established the fact that no

risk to a subject or to the validity of this experiment would be inposed by the

presence of a sharply localized lesion of his scalp, such as a small furuncle. -

-
|

Nevertheless, in the desire to avoid any suggestion of a cutanecus artifact
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agreed that the occurrence of even such a lesion should be the signal for the
discontinuance of the applications for so long as was reduired for subsidence of
the lesion.)

The printed instructions issued to the subjects werc as follows;:
. I -

Shampoo the hair in the usual, desired manner, When the hair is dry,
apply the hair-dye by shaking it from a shaker type of bottle. Usc only cnough of
the hair dye to dampen the hair cvenly. This will probably not exceed 5 ml, per
application, and may be less for shorxrt hair., Distribute it through the hair by
rubbing with the fingers for a time, and then groom the hair with comb or brush.
Always wash the hands thoroughly immediately after applying., Apply daily for two weel
and then twice-vweekly thereafter. During the first two weeks, do not shampoo more
than once cach week. Thereafter shampoo as often as required, After shampooing,
reapply only after the hair has dried.

Warning: Do not apply the hair dye if the skin is abraded or irritatced.

These instructions were augmented, in the case of the female subjects

(the normal users of these products are predominantly male), by advice to use such



Visit

volume of the hair dye as might be required to moisten their hair in a uniform

manner,

Further advice was given by the nurse (as authorized), in response to the

questions posed by certain male subjects from time to time, especially as to the

frequency of showering, with some attendant wetting of the hair,

The subjeccts were instructed further to appear between 8:00 and.9:00 a.m.

at the clinic in the Kettering laboratory on Wednesday's, according to the following

schedule, and to carry out the applications of the hair dye in accordance therewith.

Date
May 15
May 22

May 29

June 5

June 12

June 19

July 3

July 17

Schedule and Procedures
of Visits of Subjects to Clinic

Purpose
Preliminary briefing
Second interview

Ovservation and inquiry after lst week
of daily applications

Observation and inquiry after 2nd week
of daily applications

Observation and inquiry after 1lst week
of twice-weekly applications

Observation and inquiry after 2nd week
of twice-weekly applications

Observation and inquiry after 3rd and
5th (final) week of twice-weekly
applications

Observation and inquiry after 2 weeks
of freedom from applications

Procedures
First sampling of urine and blood
Second sampling of urine and blood

Third sampling of uriﬁe and blood
Fourth sampling of grine and blood
Fifth sampling of urine and bhlood
Sixth sampling of urine and blood.

Seventh sampling of urine and blood

Eighth sampling of urine and blood

The specimens of urine were chbtained in the clinic of the Kettering

laboratory, cach being of the volume voided at one time; those of the blood were

obtained by one of us (EAK), by venipuncture into chemically clean evacuated glass

tubes, the individual volume approximating 20 milliliters. All of the manipulations

of these specimens, thereafter, were carried out in the analytical facilities of the

Kettering laboratory by mcthods that have been in use for many years.



PROCEDURES

Performance of Subjects,

Oune subjectl withdrew from the experiment during the preliminary
observations because of his dislike of the venipunctures.

The qﬁantity of the éxperimcntalvhair dye used by the subjects varied
con;id?rably among the men, to some extent according to the characteristics of
their ;air, but also according to their manner of following instructions,

Subject 8-Su, whose hair was white, undertool: to .obtain a ﬁnifoim
darkening of his hair, and so applied the dye generousl& on each occasion
according to the schedule, using approkimately 150 milliliters ' in the course
of the cxperimeht. He achieved a satisfactory degree of darkening of his hair,
and he proposes to continue the applications on a reduced, convenient schedule,
(Periodié analytical ohservations will be continued, as a matler of mutual
interest.)

Another Subject, 3-L, possesscd of an oily scalp, had been in the
habit of washing his hair daily while bathing (shower). During the period
of the daily applications, he limited the washing of his hair to oncé pex
week, but he returned to daily.washing of the hair (finding the lapse
unsatisfactory) during the remaining period of the experiment. In order to
counteract the effects of the daily washing, he applied the hair dye daily,
after allowing his washed hair to dry thoroughlyr |

A smaii furuncle (unrelated to‘the appliéations)IVas found on the scalp
of Subject 9-8v early in the pcriod‘during which applications were being made daily,
The applications were discontinued for two days. The lesion subsided promptly, after
which the applications were resumed.

The two female subjects whose hair was short, by one-time standards,

(that of 5-P was deep brown, fine and moderately short, while that of 7-St
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was medium dark brown, heavy, somewhat coarse, and somewhat longer), found it
necessary to use much larger volumes of the hair dye than did the males,
Subject 5-P used about 550 milliliters, while Subject 7-St used approximately
525 milliliters. The former washed her hair once per week during the first
and second weeks of the use of the hair dye (daily applications), but in the
third week of use (twice weekly applications), finding her hair increasingly
"sticky" washed it twenty-four hours after each of the two applications. When
advised that this was not the prescribed procedure, she discontinued this
practice and, for the remaining three weeks, washed her hair once per week.

It may be supposed that similar variations in the manner of using
the commercial formulations occur among the regular users of such hair dyes,
and that the performauce of these experimental subjects represented some portion
of the spectrum of the variability in the intensity of the exposure to lead
on the part of the users. Certainly, in any quantitative consideration of
this matter, the female subjects would be credited with having had considerably
greater potential for the absorption of lead in the course of this experiment,

than would the male subjects.

RESULTS

The experiment was carried out according to plan with two slight
exceptions. When one of'the Subjects, G—R, withdrew from the exXperiment,
after providing the first two sets of samples (controls), he was replaced by
another member 6f the technical staff of the Kettering laboratory, who had
indicated his‘availability. This meant that the enti%e sequence of the
experimental procedures was delayed, in the case of the substituted subject,

to the extent of his delay in starting.

In Table 1, the results of the analysis of the specimens of urine
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are listed, according to the subjects who provided them, the dates on which they
were obtained, and their temporal relationship to experimental conditions. The
dates on which the samples were collected from Subject 11-U aré indicated just
above the relevant analytical findings, and are averaged in with the others
obtained at the corresponding stage of the experiment.

Examination of the foregoing data reveals a considerable degree of
irregular variability from subject to.subject and from time to time in the same
subject. This occurs within the relatively narrow range of thé findings obtained
comménly by analysis of singly voided specimens of the urine of persons who have
not been subjected to any discoverable exposure to lead beyond that provided by
their general environment. When the results of the analyqis of the specimens of
the urine of the subjects, as grouped under each date in Table 1, have been averaged,
some tendency toward an increase in the concentration of lead during the periocd of
the experimental use of the hair dye may be noted, but the magnitude of the trend
is small, and its meaning is uncertain. Its significance is rendered even more
dubious, when the average values for the preliminary period and the period of use
of the hair dye are represented, as in Table 2,»for each individual subject. Here
it may be seen that four of the ten subjects show no increase during the period of
testing, while two others exhibit increases sé slight as hardly to bg significant.
The concentration in the urine of only four of the subjects appears to have
sustained a significant average increase during the period of use of the hair dye.

' Balaﬁce experiments conducted over prolonged periods of time (one or morxe
years) have demonstrated the fact that the output of lead from the body, (in relation
to the intake, as well as to prior and subsequent periods of time), undergoes an
increase during the warm months of the year (in the températe zone as represented
by Cincinnati).l It is likely that the results of the present experiment, conducted
during the spring and early summer, were influenced, in some degree, by this

seasonal factor. To a large extent, however, the unpredictable and incompletely
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understood variability in the rate of excretion of lead in the urine, from hour to
hour and day to -day, would seem to have been responsible for the apparent but
sonewhat inconsistent temporal trends in ﬁhe data., An opportunity was afforded

for the examination of such variability in the excretion of lead during the year,
and specifically during this period of the year, through the availability of data
which have not yet been fully assembled, explored and published. During the past
thirty years, seventeen young to early middle-aged men have becn engaged as the
subjects of exberiments involving the ingestion or inhalation of certain inorganic
comﬁounds of lead in variable dosages, while the total intake of lead in food and
beverages and the total output in the feces and urine have been_followed analytically
day by day over prolonged periods of time. FEach subject bas been followved similarly,
during short or long periods of time, prior to the ingestion or inhalation of

lead experimentally, so as to obtain the pattern of the normal (usual) metaholic
processes with respect to the intake and output of lead, as indicated above,

under ordinary environmental conditions, Many olher data of medical and
physiological interest have been gathered during and as part of the experimental
regimen, but for present purposes, the leyels of the concentration of lead in the
urine voided day by day by individual subjects, during the preliminary period of

the observations, are pertinent. These data were assembled throughout these
periods, and from them were extracted those concerned with the concentration of

lead in the specimens gathered on the same day of each week, i.,e,, the speccimens
obtained at intervals of one week, in order to bring them into correspondence with
the data of the experiment being reported herein. éft should be noted that the
results of the latter experiment were obtained by the analysis of single voidings
(spot samples) of urine, while those relating to the subjecté of balance experiments
were derived from the analysis of the total volume of urine voided during each

twenty-four-hour day. It has bcen showvn that specimens of urine of small volume
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voided at intecrvals through the day vary more widely in their lead content, both
as to their upper and lower limits, than do the corresponding twenty-four-hour
specimens.,2 The two sets of data are not, therefore, strictly identical in the
quantitative sensc, but are comparable otherwiseﬁ?

Tﬁe data described above have been assembled in Table 3, to the extent
that they fall comsecutively within the spring and summer months of the years durin;
which such observations were made. Eleven of the subjects fitted into this
requirement, (one, Subject I.F., having done so in two successive years). Simple
inspeétion of these data reveals two pertinent faéts, among others of interest.

It may readily be seen that the variability in the concentration of lead in the

urine voided day by day is of the same type and, at the leasl, in the samne degree

as those of Table 1. Furthermore, there is a somewhat irregular trend, in several
instances, toward aan incrcase in the concentration of lead in the urine beginning

at some point within the springtime and extending into the summer months. This trend
is neither pronounced nor sustained in any instance, but is evident in the data
obtained from four of the cleven subjects, and suggestive but slight in two-othcrs.
In only three of the twelve years (11 subjects) is there a trend, actual or
suggestive, toward a decrease in the concentration of lead in the uri%e, beginning

in the spring and extending into the summer months. ‘Zﬁhe of the subjects (I.F.)

exhibited a slight and uneven trend toward an increase, in one of the years, and

€

a correspondingly irregular.trend toward a decrease in the other./
In Téﬁle 4, the results cbtained by the analysis of the specimens of the
blood of the subjects (analogous to those of the urine in Table 1) have been
assembled. It is apparent, on both cursory and detailed examination of these data,
that none of the subjects incurred any significant change in the concentration of
lcad in his blood in consequence of any experimental attempt to alt;r his absorption

of lead.



DISCUSSION

The most striking characteristic of the resulis of this experiment is
the lack of satisfactory evidence of experimentally induced absorption of lead by
the subjects. Thus, it is impossible to estimate the extent of such absorption,
or even to ascertain whether it actually occurred. This fact arises through diurnal,
seasonal and other factors which bring about variability in the rate of the excretion
of lead in the urine. In consequence, the rate of any environmentally or experimentall.
induced absorption of lead must reach a certain magnitude to be'recognized as such
within a short period of time, while a considerably lower rate which persists can
be detected by the occurrence of a gradual elevation in the average or mean concentrati
of lead in both urine and blood. In this instance, as in certain other situations
involving dubious or seemingly insignificant degrecs of absorption of lead, the
concentration of lecad in the blood remained unchanged.

Certain factors, as indicated aﬁove, are known to exert their influence on
the rate of the urinary excretion of lead under ordinary and Iairly‘uniform
conditions of lead intake. Under ordinary environmental and physiological conditions,
an increase in the flow of water through the body will increase the output of lead

. co 2,8 . . . X
therefrom via the kidneys. Fairly wide derily variations in the ambient temperature,
such as those which occur at certain seasons in temperate climates, and elsewhere in
all probability, induce appreciable changes in the renal throughput of water, with

‘ . .3
significant alterations in the concentration of lead therein, There are also
seasonalAvariations in the metabolism of lead in the body, independent of the rate
of absorption of lead, and also independent of the renal throughput of water. In
balance experiments on human subjects in Cipcinnati, for example, we have found
clear evidence of a considerable augmentation of the loss of lead from the body
(without corresponding increcase in the absorption of lead) during the summer months,
Undef the conditions of balance cxperiments, il scems reasonably certain that this
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increased loss resultls cither in a modest depletion of the skeletal tissues, or

in the shift of somewhat larger quantities of lead, during the éourse of absorption;
into the soft tissues, How this comes aboul is entirely speculétive. However,

this fact makes for a degree of temporal variability in the results of moderatcly
prolonged experiments, with respect to the relationship between the rates of the
absorption and those of excretion at any onc time.

An additional difficulty in the interpretation of the results of an
experiment of the type performed and described herein, lies in fhe fact that, whilc
the iﬁtake of lead-from the general or ambicnt atmosphere is relatively small and
fairly constant from day to day, as is also the absorption from this source, the
intake in food and beverages (and from other articles introduced into the mouth) is
relatively large and fairly vgriable from day to day, and is absorbed in variable
daily guantities from the alimentary tract.4 This results in variability in the
excretion of lead in the urine, which can be assessed only by the collection and
analysis of precise duplicates of everything eaten and drunk and of cvery other
article (medication, etc.) swallowed during cvery day that is involved in the
investigation.

For such reasons as the foregoing, it is not possible to interpret, with
certainty, the significance of the minor variations in the rate ol the excretion
of lead in the urine of the subjccts. The most that can be said cof the compositc
results of this experiment, is that there may have bcen some degree of ahsorption
of lead by the.subjects during the period of itheir use of fhe experimental
formulation of the hair dye, either through their skin, or Irom their alimoentary
tracts, or from both. If such was the case, thc quantity absorbed by certain
subjects was too small to offset the variability of their absorption of lead from
extra-experimental soufces. In other cases, it was of sufficient magnitude to

nake itself manifest or, at least, apparent, under ihec metabolic conditions with
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respect to the extra-experimental absorption and excretion of lecad. DBut it is
doubtful that there were differences of sufficient magnitude in the qguantities of
lead absorbed by individual subjects through their use of the hair dye to account
for the differences in their urinary excretion of lead, It was noted previously
that poth of the female subjects applied much greater volumes of the preparation
to their hair than did the men, but only one of the two appeared to have sustained
greater increase in the level of the concentration of lead in her urine, during
the period of use of the hair dye, than did any of the men, and then only because
of an unusually low concentration of lead in the specimens procured during the
preliminary period, i.e,, not because the peak concentration during the period of
experimental exposure was beyond the generally "normal" range of such values,

In a further comparison, male Subject 8-Su, who used more of the hair dyc than

did any of the other men, ranked third among the men by the same standard of
performance. No plausible explanation, in terms of the experimental conditions,
can be given for this variability among the subjects, and it scems more likely that
it derived from dietary variations than from any other source.

When full allowance is made for the possibility that certain of the
subjects absorbed small quantities of lead in consequence of their experimental
use of the hair dye, the question arises as to the degree of hazard which might
be associated with the use of hair dyes of this type for many years (such as would
be the case of an individual whose hair had become gray in his late twenties or
early thirties). The evidence on this score derives from balance experiments on
human subjects which have made it possible to visualize the role of intermittency
in the absorption of lead, as differentiated from that of continuous absorption,
in relation to the accumulation of lead in the body. On the one hand, contingggi
absorption of lead, above a certain rate, results in accumulation, indefinitely,

' . . . . 5
at an approximately constant rate which is dependent upon the rate of absorption,
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On the other hand, intermittent absorption, as seen in our experiments and best

observed over many years under fairly uniform conditions such as those provided
by well-controlled environmental conditions in certain industries, results in the
development of an equilibrium between the periods of exposure (when absorption is
of greater magnitude than excretion) and the periods of non-exposure (when the
reverse is true), whereby the rate of excretion is elevated to an average steady
state so long as the environmental conditions arz maintained at a substantially

6 - .
constant level, Under the conditions of the use of hair dyes of thz type here
under examination, the exposure to and absorption of lead followiné the achievement
of the desired coloration of the hair, would certainly he slight, if not negligible,.
Further, over the prolonged period of intermittent use requirced to maintain the
color, the intervals between applications would insure against a significant rate
of accumulation of lead in the tissucs of the users. That is to say, that even
after many years of use, any increasc in #he rate of the urinary excretion of lcad,
as well as the rate of increase in the concentration of lead in the blood, may

confidently be expected to be negligible.

CONCLUSIONS

1. The ten persons, eight males and two females, who were subjected
to the use of a preparation of a lead-containing hair dye over the pgriod of ten
weeks, under experimental conditions simulating those of the normal usc of hair
dyes of that type; failed to absorb lead therefrom with such uniformity ox in such
quantitiés, as indicated by the rate of their excretion of lead in their urine, as
clearly to demonstrate that such absorption had actually occcurred. (None of them
gave evidence of any elevation of the lead conteat of his or her blood during the
course of the experiment.) That some lead may have been absorbed hy some or,
perhaps, by all of the subjects, as the result of the experimental exposure to lead

cannot be disproved, but neither can it be affirmed, since four of them failed to
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undergo any increasc in the rate of their urinary excretion of lead during the
experiment, while the elevation of the lead content of the urinc of the other
subjects, during the period of experimental exposure, was so irrcgular or so
slight as to be within the limits of variability displayed by specimens of urine
of similar volume obtained from persons whose exposure to lead is limited to that
in the prevalent human environment {as the result of their ingestion of food and
beverages and their inhalation of the ambient air).

2. Considering the slightness of the evidence for tﬁo absorption of lead
inducéd by the experimental regimen, and in view of the intermittent character of
the exposure to lead involved in the prolonged use of the hair dyg, the likelihood
of the progressive accumulation of lead in the bodies of the regular users of
hair dyes of this 1lype is regorded as vemote.

3. The hazard of lead absorption among the users of these products

appears to be negligible.
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TiE CONCENTRATION OF LEAD IN MILLIGRAM PER
ACCORDING TO DATES OF SAMPLING, SEQUENCE OF

FIRST

Afterxr
lst Week
of Daily

Applications

{DENTIFICATION CONTROL PERIOD
OF FIRST SECOND
SUBJECT After 1lst After 2nd
Week of Week of
Experiment Experiment
May 15 . May 22
1. B 0.039 0.033
2 I 0.018 0.015
3 L 0.015 0.020
4 M 0.013 0.018
5 2 G.015 0.009
6 R 0.008%* 0.014%
7 St 0.015 0.012
S  8Su 0.023 0.018
9 Sv 0,035 0.026
10 T 0.033 0.024
May 29 June 5
11U 0.028 - + 0.028
-Averages: 0.023 0.020

% Excluded from average

May 29

0.039
0.016
0.010
0.022
0.029
0.013

1 0.024
0.028
0.025

June 12

- 0.033

0.024



TABLE 1

LITER IN TiE URINE OF THE SUBJECTS ON THE OCCASIONS INDICATED
EXPERIMENTAL PERIODS AND ASSOCIATED EXPERIMENTAL CONDITIONS

PERIOD OF APPLICATIONS PERIOD ATTS

TERMINATI
SECOND- THIRD FOURTH FIFTH OF
Aftex  After lst  Aftexr 2nd After 4th APPLICATI
2nd Weck Week of Week of Week of
of Daily Twice-Weekly Twice-Weekly Twice-Weekly - Afte
Applications . Applications Applications ~ Applications 2ad Wer
June 5 June 12 June 19 July 3 July 1’
0.047 0.033 _ 0.027 0.034 0.021
0.032 ' 0.028 0.033 0.037 0.022
0.024 0.037 ~ 0.036 0.032 0.023
0.018 0.016 : 0.023 ' 0.031 0.016
0,030 0.028 0.023 0.037 0.023
0.016 0.028 0.028 0.021 0.015
0.022 - 0.036 0.028 0.033 0.034
0.028 0.036 0.028 0.030 0,039
0.027 0.027 . 0.030 N 0.032 0.024
June 19  June 26 July 3  July 17 July 3
0.026 0.024 0.025 0.030 0.042

0.027 0.029 0.028 0.032 0.026

n Q S0 Y .




TABLE 2

COMPARISON OF THE EXCRETORY RESPONSES O THE SUBJECTS TO TIHE EXPERIMENTAI REGIMEN,
The Average Quantities of Ilead in Spccimens of the Urine of Individual
Subjects Obtained During the Preliminary {(Control) and Experimental (Test) Periods

(Values Expressed as Milligram of lead Per Liter of Urine)

Subject: 1-B 2-1 3-L 4-M 5-p 7-8t  8-Su  9-Sv  10-T 11-U
Control: .036 ,017 .018 ,016 ,012 ,014 ,021 ,031 ,029 .028
Test: .036  ,029 ,028 ,022 ,028 ,021 ,029 .030 ,028 ,028

KE 0013051



