e -’:"On the | Absorption of Tetraethyl Load Out of Lubricating Oii

A brief report of experimental obsarvations carried
out to determine the goneral magnitude of the potential

hazard of 1ead absorption among pereons who may

bandle lubricating ofl containing amall amount s of
totraethyl lead N
g
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Robart 4, Kehoe

in consideration of the fact that a distributor of lubricating il
Aas ecupreszed a wich te purcharse totraethyl lead from the Ethyl Gasoline
Corporation for uae in the preparation of a special lubricating oil, it ha§
sgemed desirable to investigote various aapecty of the potential health
hazazds which may be hypothecated as an mttgrmv&ih of the addition of
tetraathyl lead to maetor lubricants, The problem which is the subject of

discuszsion and experiments herein, has to do only with the 2bgorption of
tetracthyl Isad out of lubricating ¢il, Thie problem has beon investigated
by methods similer t0 theuse which were employed to determine the extent

of the absorption of tetraethyl lead out of gasoline,

Experimental Methads
Healthy full grown rabblts were selected, Aiter a brief period

of chservation {n ordar to establish the healthinses of the animals, they
ware prspared for the experimeontal procadure by clipping the hair frem

their fore legs, Un succesalve days, each animatl was held with a £oré log
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dipped in s known concentration of tetraethyl lead in oil, {$tanavo, Viscosity

120, as supplied by Standard Gil Gampanioi Okic), for a period of half an
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hour, After the expoz_ure,the skin of the animal was cleansed as thoroughly
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'*hich the alin was generously coated with white parrafin oil in order to

: pravent undue injury from its contact with the kerosene. The viscosity of

tho ofl and its tendency to spraad beyond the treated area, as well as the
#ecesaity for gentle handling of the animals, militated against the complete
cleansing of the skin, Thus a certain skepticism existed with regard to the
quantitative removal of the lead-oil solution, The data will demonstrate that
such skepticism was fully justified, Nevertheless, sinca such techalcal
difficulties could conf{idently be expected to bring about high results, rather
than low, it was believed ihat such arrors as might cccur would be on the

side of an increased sevarity in the test conditions,

The animals ;nera fed in the usual manner and kept under observa-
tion, Necropsies were performad soon after the dea.th of apimalis that died
in the course of the exxperiment, Certain surviving animalas were killed at
guitable timea and examined for pathological changes, The tissuesz of the
animals were analyzed to determine their lead content by means. of methods

which we have employed previously in similar experiments on the abaorption

of lead out of leaded gasoline,

Experimental Observations | e

I, Three rabbits were subjected to ccnt_act with oil tontaining 10 per
cent of tetrasthyl lead by volume, :%t#bhit 4 388‘ was s0 subjected on 2 succes-
sive days, Hae became {1l and died on the second day after the second period
of ccntuct. further manipulation having been suspended bhecause of his apparent
illness, | -

Rabbit £387 waé subjected to such periods of contact on 5 succes-

sive days. He was only slightly ill until the day after the fifth period of
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. Rabbit #386 became ill with intercurrent sinusitis and otitia during
the course of the experiment, after huving been subjected to three petioé; of

contact, The experimental manipulations weresuspended, the animal recovered,

and is apparently well at present, (Two and a half months after the last period

of contact, )

Tbé analysas of the tissues, ;:arria:i out in such a way as to differe
entiate alimentary lead frain that in the remainder of the carcass, appear in
Table 1, Attention is directed to two points in the data; (a) the groaa amounts
of lead found in the tissues are srmall as compared to those found in the tissues
of an animal subjected to similar contact with a 10 per cont solution of tetra«
ethyl lead in gasoline (after 3 half-hour periods of contact with such gasoline,
a rabbit was found to have 36,46 mge,. of lead in its tissues); (b} the amounts
of lead are especially high (Cf, Rabbit §387) in the alimentary tract, indicating
that the animals swallowed lead in licking the greass cream {rom their con-
taminated skins, az they were seen doing regularly after being returnad to
their cages, It seems apparent, therefore, that the oil was aﬁsarbed more
slowly through the skin of the anima;ls {rom this ofl than it had been from
gasoline, Additional evideace that this was thea case ig derived from the fact
that one out of three animals survived, while all three of tho rabbits previously
reported as having been subjected similarly to contact with gasoline containing
10 per cent tetraethyl lead, died as the result of three such contacts,

i, Thraee rabbits were subjected to a correspoading type of contact

with oil containing 1 per cent of tetracthyl lead in oil, This experiment, con- .

sidered as of more significance than that p?gvimaly described, was carried

out over a longer period of tine, Thirty f)eriode of contact of half an hour



KE 0003484

X
v

uch. AR sies a0 were carried cat. On accouut of th- evidence of

4,

| lc&d ingaztion obtained in the firct set ot observations, more time and atten-

tlon was glvon to cleansing the skin a.ftar mc:h periad of contact, After the

period of contact,
thirty-ﬁret / the animals were kﬁled. aad their tissues were prepared for

analysis by scparation in sccordance with the list shown in Table 2, The skin
was removed and dlscarded with the utmost precaution against contamination
of the tissues beneath it, The other tissues wers anslysed in their'éntiréty.
The analytical results are recorded in rablc 2., The amounts of lead found

in the tiasues are not greater than these which are found commonly in those
of normal animala, Cne rosult {the heart of RAbbi: ¥ 389) was aberrant,

apparently the regult of contamination of the sample either in process of

 osreparation or in the course of the analysis, This result can be ignored

entirely as irrelevant, since it i3 not possible that it could have been due to
the absorption of lead during the experiment, in view of the otherwise negative
findinga, Attémion should be called especially to the absence of lead in the
tissues of the central nervous s;'stem;

Summary and Conclusions

(1) The forsleg of each of three rabbits was immorsed in a ten
per cent solution of tetraethyl lead ia tubriéating oil, One animal died as a
result of two such immersions, a#ch continugd for half an hour on successive
days: another died after five such perinds of contact; ancthor survived aiter
three such periods of contact, despite a complicating intercurrent illness
(aﬁ acute suppurative sinusitis and otitle), Analytical evidence indicated
that a portion of the lead found in the bodies of the animals was the reauit of

ingestion due to the practice of the animals of licking themsaelves after the



lead fzund ware consida rably less than thoze which resulted from similar
contacts of the skin with a 19 per cent rolution of tetraethyl lead in gasoline,
(2} Similarly, three rabbits were sul:jeetad to coutact, repeatedly,

with a 1 por cent sclution o tetraethyl lead in oll, The animals did not
sicken, but ramalied healihy through the period of 6 weeks during which
they wera subjected to coutact with the oll for hall an hour per day on each of
30 days (3 days per week), Analyses of thelr tissues at the end of this period
lailed to discicse avidencs that lead Lad baeu absorbod through thelr skin,
it la concluded that the rate of tha percutanecus absorption of
setraathyl lead out of lubricating oil is mate;ally less than that out of gasoline,
and that no appiecisble abuorption osecurs when the concentration oi tetraethyl
toad in tha oil is equivalent to 1 per cent or less, ;‘by veoiume, The experiments
Lhave {afled to yield evidance of the likelihood of the hasard of percutaneocus

Lwihosiption of lead amdng persons who may bandle labricating oil containing

1oss than 1 pex cant of tetragthyl lead,
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p Table

lLead in Tissues of Animals Subjectad to Contact of Their Skin with Qil Co:
10 per cent of Tetracthyl I.cad

Lead Found in Millizrams

Tissues Fabbit © 367 R
5«half hour periods of contact - 2-half hon:
Dizd 3 days after last period cf | Died 2 day.

contact .
Ehtire leg subjected to contact,
.includin_&gkin , 3,40 ]
Intestinal tract and contents 11,19 -
. Remainder of carcass exclusive
. of skin 4,12

It

Total lead found in tivsues® | » 15,62




Table 2

Lead in Tissues of Animals Subjected to Contact with Cit Containing § Per Ce
Tetraathyl Lead '

. Tiisues Lead Found in Milligrama

Rabbit ¢ 389 Kabidt 2397 ]

- Ridneys 0.15 4,400 .

Liver 0,02 G, 0% H

- Spleen 0,00 G, o0 _

C.N. 8§, 0,08 0, & N

Mauscle 0,03 0,03 -

_Heart _ 1,17 * 1 0,60 j
Lungs 0,05 0, 60
. Doae 0,23 G,12
Intestinal Tract 0, 34 0, 24

- Remainder 0,22 0, 14 |
/ Total 1,06 &= 0.7l

* Obviously a contarinated sample
*% Exclusive of the aberrant result




