
April 16, 1956

. v..

V

Mr* Manfred Bowditch 
Director of Health and Safety 
Lead Industries Association 
[¡.20  Lexington Avenue 
Hew York 17? Hew York

Dear Manfredi

I attach hereto a memo from Gholak to me on the subj ect of the method 
of analysis referred to in your letter of April seco nd* To this I 
have added two comments, the second of which is in some respects the 
more important* If the first seems dogmatic, I ask you t o consider 
one's clinical dilemma when the result of the analysis  of the blood 
of a very sick small child or that of a workman who se job is at 
stake is somewhere between 0.075 end 0.085 mg* per 1 00 grams. This 
Is an extremely critical situation In vie?/ of the fact that the 
least error we can have In the best routine analyti cal practice is 
of the order of ¿0.01 mg. If the blood value is actual ly 0,07 the 
child or Y/orkman~is certainly free of symptoms of le ad intoxication 
(that is; if this result is obtained in close time relati onship to 
the last period of exposure), but if it is 0.08 or more, the symptoms 
(if not obviously due to something else) may be those  of lead intoxi­
cation. How in God's name does one decide such a matt er when the 
possible error of the method is ¿0.02, ¿ 0*03 or ¿0,0k mg. in this 
range of findings? The dubious range under these’ c ircumstances extends 
over a wide band of values. If this is true in the case of  the blood, 
how much more is it true of the urine with its wide intri nsic physio­
logical variability. It is possible to make a minute inc ision with 
an axe, but why in hell should any one wish to do so?

Sincerely,

RAK:jw
Robert A. lie hoe, M* D,

Attachment
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Kehoe

Prom: Mr* J* Cholak

Subject: Bessman and Layne; Lead Analysis 

Date: April 11, I 9S6

To: Dr* H. A,

This method, except for the ashing step, is an adaptation 

of our screening method although reference is made o nly to Amdur1 3 

modification of this method. The ashing step is used to d estroy 

the chelate* I believe a separatory funnel would bo mor e con­

venient than the tube that is also used in this modifica tion to 

ash the sample* However, as used by the authors, the method i s 

suitable only for relatively high concentrations of l ead In the blood 

and urine*

It is stated that the calibration curve for a 1 cm* cell 

Is linear in the range of 1 to 10 )"per tube* With the size of 

the sample used, tai3 means that the lower limit of ce rtain 

detectability of lead in blood is 0,05 mg, per 100 gram s (2 - rams 

blood used) and in urine is 0,10 mg, per liter (10 m l. used).

Although the color is concentrated in a volume of 3 nil* (increasing 

the sensitivity), I would expect the reproducibility to bo  

approximately ¿0*5 rnicrograxa per tube. This, when cal culated on 

the basis of.the size of sample employed, would bo +0,025 mg, per 

100 grams of fresh blood, and +0.05 mg. per liter of u rine,

I fail to see where this method, because of the small 

quantities of material employed, offers any advantag e over the 

screening method, which can be applied to larger sam ples than the 

authors use, I hardly think that it will revolutioni ze the 

procedures for the analysis of lead in biological mat erials ,
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The recoveries reported in the paper have been base d upon 

samples to which Ij.'}'of  lead have been added. This quantity is 

equivalent to. IqO mg. per liter of urine or to 0,20 m g* per 100 grams 

of blood. Other recovery data refer only to samples  of urine or 

blood from poisoned individuals, I doubt that this method would 

be satisfactory for the regular screening of samples obtained from 

persons whose exposure to lead is within or only a li ttle above 

normal levels®

Further Comment by R.A.K,

1, I have no hesitation in condemning any screening

method or any adaptation of a screening method for diagnostic 

purposes. There is no proper substitute for a highly p recise, 

strictly quantitative and specific method. The scre ening methods

are acceptable, only for certain types of industria l control. The 

reasons for this are so fundamental to good medical pract ice as to 

permit of no real controversy,

2. The analysis of samples of blood of small volume ( or

*  . p  i _ r -  _t y Xo. oilOv/eight} is satisfactory from the physiological viewpoint) 

method of analysis is sufficiently sensitive and ac curate, since the 

concentration of lead in the blood varies little except  in response 

to the absorption of lead and to certain types of thera py. That i 3 

to say that physiological variability is slight. Th e analysis of 

small volumes of urine, on the other hand, is fraug ht with vory 

great practical disadvantages (unless the sample analys ed is a

representative portion of a much larger volume of uri ne which is 

homogenous with reference to the distribution of lead th erein - a 

difficult condition to achieve because of the frequen cy and extent
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of flocculation and sedimentation in urine on simpl e cooling) since 

there is -a wide variation in the rate of excretion of  lead in the 

urine from hour to hour and from day to day in consequ ence of certain 

factors not all cf vrhich, are known and subject to in terpretation*

The two present fairly common practices of correcting  the con­

centration in terms of a standard “normal” specific gr avity, or of 

calculating the output of lead ipi the urine on a time b ase, are both 

unsatisfactory, being seriously in error especially  in those situa­

tions in \fhieii the interpretation of the results has the  greatest 

clinical significance, i*e* those associated with wide  deviations 

from mean normal values of the specific gravity and  the lead content 

of the urine•

K£" 001432?



To : Dr. R. A. Kehoe

From : M r . J . Cholak

Subject: Bessman and Layne: Lead Analysis

Date : April 11, 1956

This method, except for the ashing step, is an adapta tion 

of our screening method although reference is made [tofônf^Amdur * s 

modification of this method. The ashing step is used to  destroy 

the chelate. I believe a separatory funnel would be mo re convenient 

than the tube that is also used in this modification to ash the
L' v  ‘ -- '¡- C C fA iA - ±Â  r ' l v O

sample. However, as used Ln~-thls_-ea.se, the metho d is suitable 

only for relatively high concentrations of lead in the blood and 

urine.

- It is stated that the calibration curve for a 1 cm. 

cell is linear in the range of 1 to lO ĵ̂ per tube. Wi th the size 

of the sample used, this means that the lower limit of certai n 

detectability of lead in blood is 0 .05$Ig/l 00 &rams (2 grams blood 

used) and in urine is 0.10 ter (10 ml. used). Although the

color is concentrated in a volume of ml. (increasing t he 

sensitivity), I would expect the reproducibility to b e approximately
«a«*»"'

+0-5 microgram per tube. This, when calculated on the basis o f/"size 

of sample employed, would be + 0 .025#lg /100 &rams* fresh blood, and
a  - r % /

+0 .05|iMg/̂ iter of urine.

I fail to see where this method, because of the small 

quantities of material employed, offers any advantage  over the 

screening method.which can be applied to larger sam ples than the
^  * . * ,, i p-.,. !■ , d - i; J. Î

authors use . I d«̂ 'cÆ--beLL̂ vê 3̂ha4j''bh4-s--method~-i''s~'''gote g“'te---- 

revolutionize the fi-eld:"tJf'™'b±-ol-ag±c-~lead—ana-lys'is-.
< .  : ,

■ • Ai,:
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