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This report was prepared as an account of work sponsored by an agency
of the United States Government. Neither the United States Government nor
any agency thereof, nor any of their employees, contractors, subcontractors,
or their employees, makes any warrarnty, express or implied, nor assumes any
legal liability or responsibility for any third party's use or the results
of such use of any information, apparatus, product or process disclosed in
tiiis report, ncr represents that its use ky such third party would not
infringe privately owned rights.

This report has been reviewed by the Health Effects Research Laboratory,
U.S. Envirommental Protection Agency, and approved for publication. Approval
does not signify that the contents necessarily reflect the views and policies
of the U.S. Environmental Protection Agency, nor does mention of trade names
or commercial products constitute endorsement or recommend:ition for use.
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INTRODUCTION

Preparation of this preliminary report was directed by the Health
and Environmental Studies Program, Informstion Center Complex, Informstion
Division, Oak Ridge National Laboratory, for the Health Effects Research
Laboratory, U.S. Environmental Protection Agency, as partial fulfillment
of Interagency Agreement DOE No. 40-673-78, EPA No. 78-D-X0205 between the
Department of Energy and the U.S. Envirommental Protection Agency. The
scope of this report is designed to meet the obligation of the U.S.
Environmental Protection Agency as specified in Section 403c(1) of the
Clean Air Act as amended August 7, 1977. This section provides for the
following:

(c)(1) Not later than twelve months after the date of
enactment of this Act the Administrator of the Envirommental
Protection Agency shall publish throughout the United States
a list of all known chemical contaminants resulting from
environmental pollution wvhich have been found in human tissue
including blood, urine, breast milk, and all other human tissuve.
Such 1list shall be prepared for the United States and shall
indicate the approximate number of cases, the range of levels
found, and the mean levels found.

Work under this agreement will continue until a comprehensive final
report is prepared which will meet the additional requirements of the
following Section 403c(2):

(2) Not later than eigh:icen wmonths after the date of
enactment of this Act the Administrator shal! publish in the
same manner an explanaticn of what is known about the manner
in which the chemicals described in paragraph (1) entered the
environment and thereafter human tissue.

Representative data on the human tissue levels of all chemicals considered
pertinent to the intended scope of this initial report are included in the
subsequent tables. Demographic data or any other information considcred
important for understanding the significance of the reported ckemical levels
are also included. Chemical coverage reflects tissue levels reported over
the last 30 years, although imposed time constraints did not allow docu~
mentation of every report. A list of the information resources surveyed is
provided at the end of this section. The bibliography contains sources
used for this report as well as several sources which were reviewed for
inclusion in the final report.

Most available data results from specific surveys to determine the
tissue levels of chemicals perceived to be potential publi: health hazards
or involved in incidents of gross accidental poisonings. Basic interests
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in the roles of trace elements and rec~gnition of the need to determine
baseline levels of chemicals introducea into the environment are addi-
tional factors which have motivated surveys by individual investigators.
Thus, most data on chemicals in human tissues record levels of pesti-
cides (e.g., DDT and metabolites), levels of trace metals such as lead,
cadmium, and mercury, or levels of nutritionally essential elements
such as zinc, copper, manganese, and fiuoride.

The considerable amount of data available on some essential elements,
such as iron ard calcium, are not presented in this initial report because
their presence in the environment is generally not considered haz-- "Hus.
Data on several uncommon chemicals, such as indium and ytterbium, _re
included basically as items of interest and to further document their
presence in healthy individuals. Baseline data were presented where
available to provide perspective as to chemical levels which might be
expected under conditions where exposure could be considered normal or
not directly related to a pollutant source.

Nearly 600 cited surveys or investigations, most of which were
reported within the past decade, are listed in the following table.
Ninety-four different chemical contaminants, primarily trace metals and
organochlorine pesticides, were reported. It is estimated that over 75
percent of the data published during the past 30 yvears on chemical con-
taminants derived from environmental pollution and found in human
tissue in the United States are represented in this report. The post
World War II perfod covered in this survey represents that period when
the proliferation of new chemical substances emitted into the environ-
ment was increasing at an accelerated pace.

e A e Y . e
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ALUMINUM
No, of Analytical
Tissue Range Mean Level Cases Method Comments Reference
Adrenal 62-450 .g/g ash 180 i:g/g ash (median) 13 £S Tipton et al.,
1953
Aorta 0.94-51.0 micromole/g ash | Not glven 100 ES Perry, 1968
0.76-5.2 micromole/g ash | Not given 150 ES Adults who died unexpectedly, Perry et al.,
St. Louin 1962
11-140 ug/g ash 29 ug/g ash (median) 104 ES Tipton et al.,
1963
Bladder Not given 6.0 ppm wet wt. 2 FS Organa from sudden accident Kuch ot al.,
victims (novaal) 1956
18-15G ug/g ash 27 ug/g ash (median) 110 ES Tipton et al.,
1961
Blood Not given 0.0207 + 0.0008 mg/100 ml 48 ES Normal individuals, Los Angeles Butt et al.,
area 1864
U.040 - 0,045 * 0,03 mg/ 0.045 ug/100 =l 66 £S Patients, blood donors, and Butt ot al.,
100 el normal individuals, Los Angelew 1964
area. Serum
Not gliven 0.J13 mg/100g wet wt. Not ES Race nnd country information, Kehoe et al.,
given diet 1940
Body, total Not givern 61 mg 168 Not given Autopay samples from 58 cities Schroeder, 970
contenr and 29 nonurban areas
Bone Not given 0.5 ng/100g wet wt. Not ES Race and country information, Kehoe et al.,
given diet. long bone 1940
Not given 0.24 mg/100g wet wt. Not ES Face and country information, Kehoe et al.,
given diet, Rib bone 1940
Brain Not glven 0.004 mg/100g wet wt. Not ES Race and country information, Kehoe ot al,,
eiven diet 1940
TX-4907
1-24-78
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ALUMINUM tcont inued)

7-24-78

—
No. of Analytical
Tisaue Range Mean Level Cases Method Comments Refurance
Braln Not glven 8.0 ppm wet wt. 3 ES Organs from sudden accident Koch et al.,
victims (normal) 1956
0.38-10,0 micromole/y ash | Not given 100 ES Perry, 19638
0.22-1.4 miceomale/y ash | Not given 150 ES Adults who died unexpectedly, Perry et al),,
st. Louls 1962
6-38 Lg/g ash 15 ug/g ash (median) 127 Es Tipton et sl,,
196}
Diaphragm 13-94 . g/g b 26 g/ avh (median) L2 ES Tipton et al.,
196)
Esophagus Not given 20.0 ppm wet wt. H ES Organa from sudden accident Koch ot al,,
- vicrtima (normal) 1956
JS-1R0 g/g ash 61 ug/p ash (median) 66 ES Tipton et al.,
1941
Hatr 2.0-9.0 ppm 4.4 ppm 99 NAA Children and adults Sates and Dyer,
1965
5.5 x 10750 201 107% | Mot given 18 S White males, 13-70 yrs, old Goldbaum et a2},
dry wt. 1953
3.7 and 4.6 ug/g dry wt, | Not given 2 AAS; MN Yurachek, 969
Heart Not glven 0.056 mg/100g wet wt, Not ES Race and country information, Kehoe ot al.,
given diet 1940
Q.87-20.0 micromslelg ash | Not glven 100 I8 Percy, 1968
0.37-2, mivreomole/g ash | Not given 150 ES Adults who died unexpectedly, Perry ot al,,
St, louis 1962
10-720 .g/g ash 20 up/w ash (median) 140 FS Tipton et al.,
1963
TX-4907




ALUMINUM (cont inued)

No., of Analytical
Tisswe Range Mean Level Cases Method Comments Reference
latest ine Not given 0.087 mg/100g wet wt. Not ES Race and country information, Kehoe ot al.,
given diet 1940
0.0~-20.0 ppm wet wt. 8.0 ppa wet wt. 6 £S Sudden accident vict ims Koch et al.,
19%
24-780 ug/g ash 130 ug/g ash (median) 1) ES Cecum Tipton ot ul.,
196)
25-200 Lg/g ash 86 ug/g ash (median) a2 ES Tloum Tipton et al,,
1963
18-260 ug/g ash 41 ug/g ash (median) Not Not given Duvdenum Tipton et al.,
given 1961
> 18-150 ug/g ash 37 ug/g ash (median) 101 ES Jejunum Tipton ot al.,
196)
23-340 ug/g ash 107 ug/g ash (median) 107 ES Sigmo’'d colon Tipton et al.,
1961
18-200 i1:g/g ash 42 ug/g ash (median) L2 ES Rectum Tipton et al,,
1961
Kidaey Not given 0.042 mg/100g wet wt. Not FS Race and country information, Kehoe et al,,
given diet 1940
1.1-31.0 micromole/g ash | Not given 100 ES Pervy, 1968
0.51-3.0 aicromole/g ash § Not given 150 ES Adults wno died unexpectodly, Porry et ul.,
St Louls 1962
0-15+ mg/100g dry wt. Not given Not ES Titevz et al,,
given LY
14-82 ..p/g ash 2% ug/s ash (median) 141 ES Tipton at al.,
196)
T™X-490?7 )
1-24-78
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ALUMINUM (coat tnued)

T i W i S € B & W D < O B i

No, of Analytical
Tinave Range Mean Level Cases Method Comments Reference
Larynx 6~51 p.g/g aah 14 ug/R ash (wedian) 50 [ 4] Tipton et a),,
963
Liver Not given 0.16 mg/100g wet wt, Not ES Raco and country information, Kehoe et ul,,
xiven dier 1940
0,0-12.0 ppm wet wt. 6.0 ppm wetl wi, k) Es Organs from sudden accldent Koch ot al,,
victims (normal) 1956
1.3=13.0 micromole/g axh | Not given 100 ES Perry, (968
0,62-4.4 micromole/r ash | Not given 150 £s Adults who died unuxpectedly, Perry et al.,
4t, Louia L1962
Not given 80.0 - 85.4 La/g ash 10 ES S White and 5 hlack accident Perry et al.,
victima, long-term S:. Loutin 1973
reaidents
0-15+ mg/100g dry tissue | Not given Not ES Tiate ot al,,
given 1087
17-120 ug/a ash 47 ua/a ash (median) 140 £s Tipton et al.,
196)
Not given 0.69 « 0,05 - 0,8% » 12 ES; chem. Autopaiesn; low vajue for cirrho~ Vallee ~L al,,
0.3 ppm tic patienta (alcohvlics; aud 1957
high value for nencirrhotic
Lung Not given 3.94 wg/100g wet wt, Not ES Raca and country information, Kehoo st al.,
siven diet 1940
6.0~180 ppm wet wt. 30.0 ppm wet wt. 3 ES Ocgans from audden accident Koch et al,,
victins (normal) 1856
49-330 micromole/g ash Not given 100 ES Ferry, 1944
TX-4907

7-24-78




ALUNINUM (continued)

No, of Analytical
Tisswe Range Wean Level Cases Mothed Compents Refevence
Lung 29-190 aicrosole/g ash Nee given 150 18 Adulta who died unexpectedly, Perry ot al.,
{(continved) st. Leuis 1962
Not given Min, - 1700 ug
Waxn. - 80,000 ug *
Retained per yr.- §67 ug 168 Not given Autopay sanples from 37 ecitiee Schroeder, 4970
and 2% menurban areas
0-20+ ug/100g dry wt. Not given Not s Tietr ot al.,
siven 1957
170->4,000 ug/g ash 23900 ug/g ash 141 ks Autopsies, 9 U.3, cities Tipton et al.,
1964
180->4,000 ug/g ash 2000 ug/g ash (median) 4] ks Tipton et al.,
196]
Wuscle Not given 0.15 mg/100g wet wt. Not [ 4] Race and country information, Kehoe et al.,
given diet 1940
0.0-12.0 ppo ver wt. 6.0 ppm ver wt. ? ES Organs frem sudden aceident Wech ot al.,
victina {(normal) 19%
=77 ug/g ash 16 uy/g ash (median) 136 1] Tipton et al.,
196)
ails 321071 C 5.3 % 10°% | mot given 1 s White males, 13-70 yrs, old Coldblum ot al.,
dry wt. - 1993
Ovary 12-1%0 ug/g ash 36 ug/g ash (medisn) 16 Es Tipton et al.,
1963
Omeatum 68-1100 ug/g ash 180 ug/g ash (medien) 73 rs ﬂ:un ot al,,
196)
Pancreas 12-160 ug/g ash 27 vg/s ash (median) 138 [ 4] Tipton ot al.,
1963
TX-4907

1-24-72
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ALUMINUN (cont inued)
No, of Analytical
Tisswe Range Nean Level Canea Method Comments Reference
Prostate 12-220 ug/g ash 46 ug/g ash (median) 30 ES Tipton et a).,
196)
Skin 5.3 %107 - o3 x 107%2] Not given 18 |es White males, 1370 years old Goldblum ot al,,
dry wt. 196)
72-1200 ug/g ash 260 ug/g ash (wedian) 12 [ 4] Tipton st al.,
196)
Spleen Not given 0.13 ug/100g wet wt. Not 4] Race and country infermation, Kehoe @t al,,
given diet 1940
0.0-3.0 ppm wer wt, 7.0 ppm wet wi. 3l 1] Organs (rem sudden accident Koch wt al.,
vietima (novmal) 19%¢
0.95-18.0 micromole/g ash| Wot given 100 1] Perry, 1960
0.36-4.4 micromole/g ash | Not given 1% ks Adulcs whe died unexpactedly, Perry ot al,,
$t. Louis 1962
10~120 ug/a ash 23 ug/g ash (wedian) 1T} 3] Tipton et al,,
1963
Stomach Not given 0,073 wg/100g wet wt. Not | £ Race and ceuntry information, Kahoo ot a:.,
given diet 1940
7.0-40.0 ppm wot wt. 13.0 ppm wet wt. b | | £ Orpans (vom audden accident Koch et al.,
victims (normal) 195¢
16-110 ug/g ash 33 up/g ash (median) 130 s Tipton ot a),,
1963
Teeth 1.5-34.0 ug/g 14.0 21.51 ug/s e MS <20~ year-olde, wida Jeographic Lasee et al.,
avea 196)
19.13 ¢t 3,48 ppm; 208 MS High ecries area, Nev England; Curzon and I.onaw
8,34 2 1.3 ppm low cavies avea, South Cavolina, | 1977
«20~year-slda. Knamel
TX-490?7

7-24-78



ALUMINUM (cuntinued)

Vo, of Analytical
Tisswe Range Mean Level Casee Method Couments Relevance
Testie 16~30 ,3/g ash 30 ,a/g ash (median) 72 [ 1) Tipten et al.,
1963
Thyroid 35240 ug/g ash 83 ug/g ash (median) 21 [ 4] Tipton et al.,
1963
Trachea 12-890 ug/g ash 60 ug/g ash {(wedian) L)) [} Tipton et al.,
1962
Urine Not givem 0.078 ug/100g wet wt. Not | 4] Race and country infermation, Kehoo ot al,,
given diet 1940
Uterus 12-90 ug/g ash 3 ug/g ash (medtan) 32 ] Tipton ot al.,
1963
3
VYewa cava Wot given 8.0 ppm wet wt. 1 | 2] Ovgans frem audden accident Koch ot al.,
- victims (nermal) 19%
TX-4907
1-24-78
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Mo, of Analytical
Tissue Range Mean Level Casea Method Comments Reference
Blood 0.00~0.31 ppm Not given 39 X-ray Spectrometry Mean age 33,3 vears, Sevuym Cofman et al.,
1964
Not gilven 0.016 yg/wml Not Mot gilven Normuil blood level Rentoul and .
given Seith, 197)
Brain Not glven 0.)1 ua/a dry we, Net Not given Normal brain level Rentoul and
given Seith, 197)
Ratr 0.5-4.0 ppm 1.5 ppm 33 NAA Ock Ridge, Tann. adults and Bate and Dyer,
children 1965
Not eiven 0.061 + 0.01) ppm 10 NAA Homogenized hair Obruenik et at.,
1972
Not given 0.69 ug/g dry wt. Not. Not given Normal antimony luvel {n halr Rentoul and
riven Saith, 1973
Heart Not given 0.09 ug/g dry wt. Not Not given Normal heart leve) Rentoul and
given Smith, 197)
Kidney Not given 0.17 ug/g dry we. Not Not given Normal kidney level Rentou) and
given Satcth, 1927)
Liver Not given 0.19 ug/g dry wt. Not Not given Normal liver level Rentoul and
siven Smtth, 197)
Lung <0,010-0.87 ug/g wer wt. | 0.116 ng/R wet wt. 24 NAA Some cases with lung cancer, Kennedy, 1966
some without
Testh 0.02-0.34 ug/g dry we, 0.17 un/g dry wt. 56 L] Lasa than 20-year-old teeth. Lasee ot al.,
Enamel 1973
TX~4907
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ARSENIC

No. of Analytical
Tissue Range Hean Level Cases Method Comments Rafarence
Blood 0.00-0.15 mg/100g dry we.;| 0.0329 mg/100g dry wt.; 16 Coluorimetry Norma) children; normal adults; Cannon, 1936
<l=>i ng/100y dry we.; 0.26 mg/100g dry wt.; b3} patients with suggestion of
trace~4.86 mg/100g dry wt. not given 107 vhronic arsenic potaoning
0.00-0.0% ppa Not given Not X-ray spectrometry Gofman et al.,
given 1964
Not given 0.03 ug/ml Not Not given Normal arvsenic level in blood Rentoul and
given dmith, 1973
10-360 ppbd 12-251 ppd b} Not given 6 Oregon citlen; covrelation of Whanger et al.,
blood arsenic level with arsentv 1€77
levels (n drinking water
Brain Not given 0.016 up/g uvy wi. Not Not given Normal arsenic level in hrain Rentoul and
given snith, 197)
Hair 0.2%5-0.88 .g/a 0.51 ug/R (3} Chem, Camp ot al,, 1949
Not given 0.4 +#0.26 - 106 + 7.0 168 Color{metry Mean level range represvuts Hammer ot al.,
ppm vities ~ fourth grade bhovs 1971
20-100 ppm 50 ppm Not AAS Higher values from vhildren Milham and
0-4 ppm 3 ppm gliven living near smelrer; lower aet stre 1, 1974
from vhildren living 8 miles away
Not given 0.65 ug/g dry wt. Not Not gilven Normal arsenic level {n halr Rentoul and
given Smith, 1977
0.06 and 0.31 .g/g dry Not applivable 2 AAS; ES Yurachek et al.,
vt. 1969
Heart Not given 0.027 ug/Rr dry wt, Not Not piven Normal arsenic lovelm in heart Rentoul and
Riven Smith, 197)
Kidney Not given 0.050 ug/g dry we, Not Not given Normal arnenic laveln in kidney Rentoul .and
given Smith, 197)
- i o —— s o E—
TX~4907
1-24-78
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ARSENIC (continued)
No, o(‘I Analytical
Tissue Range Mean Level Cazes Method Commants Pelerence
Liver Not given 0.0%7 ux/g dry wt, Not Not piven Norwal arsenic levelw {n liver Rentoul and
#iven Smith, 1972
Placenta Not givem 0.001 + 0.000 .g/g wot 58 Not given Data from city hoapitula in South| Karp and
we. and Southsast Robevtson, 1977
Skin High value: 3.22 mg/100g| Not given hot Not given Sumples from patients exhibiting | Cannon, {936
dry wWt. Riven ayaptona supgestive of chronic
arsenic polsoning
0.01-3,30 ug/g dry wt.; 0.17 ug/g drey wt.; 87 NAA Avsenic hintory; ao arsenic Domonkos, 19%9
0.05-2.30 ug/g dry wt. 0.10 ug/g dry wt. history
Urine Trace to 4.86 mg/100g dry | Not piven 107 Colorimetry Patlerts exhibiting nymptoms Cannon, 1936
e, suggeaative of chronic araentc
= polsoning
Not givem 0.130 mg/liter 16 Colorimetry Normal adults, children Cannon, 1936
Not given 0.023 mg/titer Not NAA Gilla et al,,
given 1974
3-114 uvg/liter 20 + 13.6 and 29.1 + 28 X=ray spectrometry | Measurements from Denver ard Mathiea, 1974
8-75.5 ug/24 hr. 25.3 ug/liter Seattls
20.9 # 11.3 and 39.1 *
2).4 ug/24 hr.
0.01-0.1 ppm 0.097 ppm Not AAS Righer values from children Milham and
0.01-0.05 ppm 0.034 ppm riven living close to smelter; lowor Strong, 1974
valusn for children A miles from
swelter
Not given 0.084 ug/ml Nat Not miven Normal acsenic levsl in urine Rentoul and
given Saith, 197}
T™®-4907 -
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ASBESTOS/PERRUGINONS BODIES

No. of Analytical
Tilsswe Range Mean Level Cases Hethod Comments Refarence
Lung 0.0-<210 parcicles/lung (a) 16.20 particlen/lung 282 Microscopy (a) Duluth, 1953-195) Auetbach et al,,
(b) 12.89 particles/lung| (Duluth) (b) Duluth, 1960~196) "
(c) 7.42 particles/lung 96 {c) Duluth, 1966-1967
(d) 10.05 parcicles/lung] (NYC) (d) Duluth, 1972-1873
{e) 13.53 particles/lung (8) NYC, 1966=1968
Not Given Not Given 41 of 100| Histnchemicul Cauna ot al,,
1965
1-20 parcicles/Sg Not uiven 28 Microscopy Samples from ages 10-70 Gordon et al.,
1976
Not Civen 2.8 and 9 S mp/x dry wt. 23 Not Given First values - Charleston, $u Gross et al,,
6.5 % 10 autopsies and second values - 1974
Pitcaburg, PA autopsies
9-2201 fibers/10(~8) Not Given 28 of 28| Microscopy NYC autopsies Langer et al.,
of tiasue 1970; Selihoff
et al., 1972
0.0~37.02 pomitive Not Given 1449 Microscopy NYC autopsien Langer et al.,
of 1970
3000
3=340 flbers/10(-6) Not Given 28 of 28| Micruscopy NYC random autopsies Langer and
fraction of tissue Selikoff, 197
Not Given Not Given 24 of 28| Microscopy NYC autopsies, geneval population| Langer et al.,
1971
0=231+ ferrvuginous bodlesd Not Given L1 Microscopy No differences due to sex ur Rusen ot al,,
Sg tlssue location 1972
Not Given Not Given 179 of Microscopy NYC autopsies Selikoff and
355 Rammond, 1968
TX-4907 - -
7-24-18
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ASBESTOS/FERRUGINONS BODLIES (cont {nued)

s dan
No. of Analytical -1
Tissue Range Mean lLevel Canen Method Comments Weference
Lung Not Given 31.62 positive (males) 3CA malewd Microncopy Autopsies in Florida Thompson et al.,
and 20,42 positive 196 1966
(femiles) femalen
Not Given 9H.2% positive (malew) 100 Microscopy Utidjian et al.,
and 95,52 posiglve 1968
(femalesn)
TX-4907

7-24-78



BARIUM

No. of Analytical
Tissue Range Mean Level Cases Method Comments Retareonce
Aorta 0.036-0.50 micromoles/g Not given 100 ES Perry, 1968
ash
0.018-0.12 micromoles/yg Not given 1%0 ES Adulta who died unexpectedly, Perry et al.,
ash St. Touis, Mo, 1962
8lood Not given 0.0069 + 0.0004 mg/100m1 48 ES Normal individuals, Lows Angeles Butt et al.,
area. Whole blood. 1964
0.003-0.470 ug/100m1 0.171 mg/100m1 266 ES Patients, blond donors, and Butt et al.,
normal individuals, Loa Angeles, 1964
Serum,
0.00-0.44 ppm Not glven N X-ray spectrometry Males, mean apge 35,3 vra, Serum,| Gofman et al.,
1964
> Not given 0.07 ,g/ml Not Not given Rentoul and
given smtth, 1973
Body, total Not given 22.0 mg 168 Not given Autopay samples from S8 citles Schroeder, 1970
content and 29 nonurban areas
Bone 1.9-17.3 ppa 7.0-8.% ppm 35 NAA 4 groups: 0=2 months to 1374 Sowden and
vearn; locreased alightly with stiteh, 1487
age
Brain 0.015-0.19 micromolea/e Nut given 100 ES Perry, 1968
ash
<0.001-0.013 micromolen/g | Not given 150 ES Adulte #ho dted unexpectedly, Porry ot al.,
ash St. Louis 1962
Not given 0.01 ug/g dry wt. Not Not given flentou! and
aiven Seich, 1973
Rair 0.034-9.29 ,3/3; 0.762 ug/g: 1.41 wp/p 267 1S 3 New York City areas; lover Creason, 1978
0.121-29.0 ug/n (vhildren) (laures, children; higher
197 figures, adults
(adults)
— — L. OSSR S —
TX-4907
7-24-78
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BARIUM (contiaued)

No. of Analytical
Tisswe Raage Mean Level Canes Me thod Comments Reference
Hatr Mt glven 0.60 and 0.46 g/ dry 2 AAS; MS Yuriachek, 1968
(cont inued) wt.
Reart 0.017-0.24 dicromoles/n Not given 100 . 3 Perry, 1968
ash !
<0,001-0.020 atlvromateas/y | Not given 1% Not piven Adults who died unexpectedly, Perry ot ul.,
ash : St. Louin 1962
Not given 0,08 Lg/g dry wt. Not T Not given Rentoul and
given Saith, 197}
Kidney 0.018-0.'70 micromoien/x | Not given 100 ES Ferry, 1968
ash
<0.001-0.029 micromoles/g | Not given 1%0 FS Adults who died unenpe ‘tedly, Perry et al..
ash St, Louis 1962
Net given 0.06 Lug/x dry wt. Not Not given Rentoul and
given Satth, 197
Llver <0.001-0.12 microm:es/n | Not given 100 ES Perry, 1968
ash
<0.001~0.015 micromsles/g | Not given 150 ES Adults who died unexpectedly, Perry ot al.,
axh $t, Louia 1962
Not given 0.67 * 0.40 .g/g ash 10 1 X ] S white and 3 black accident Perry ot al.,
victiag, long~term St, Louim 1971
residunts
Not given 0.7 ug/n dry wt. Not Not given Rentoul and
glven Smicth, 197)
Lung 0.068-0.340 micromoles/g | Not given 100 ES Perry, 1968
ash
0.029-0.290 micromolcs’g | Not given 150 ES Adults who died unexpectedly, Perry ot al.,
ash St. Louin 1962
Nor given Min. <20 ug, Max. 1000.g 168 Not given Autopay samples from 58 cities Schroeder, 1970
Retained par year: 47 ug and 29 nonurban areas
TX-4907

1-24-13




BARIUM (continued)

7-25-73

No. of Analytical
Tissue Range Mean Level Cases Method Comsenta Reference
N Placenta Not given 0.053 + 0.01 .g/g wet 58 Not given Karp and
- wt. Robertson, 1977
Spleen 0.09-0.18 micromoles/g ash| Not given 100 ES Verry, 1968
<0.001-0.024% micromoles/g | Not given 150 ES Adults who died unexpectedly, Pervy et al.,
ash St. louis 1962
Teeth Not given 6.8 + 2.26 ppu; 208 MS Tueth samples from <20=-year-olds, | Cyrzon and Losee,
2.1 + 0.57 ppm High caries area, New England 1977
low curies avea, South Carolina,
Enamel,
0.8-17.0 ug/g 5.6 ug/g 56 MS «20-year-olds, wide geographic Losce vt ul.,
area. Enamel, 1973
=
TX-4907 o
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BERYLLIUM

- S
No, of Analytical
Tissue Rangs i Mean Level Cases Method Comments Refavence
|
- SRR W -
Adipose ~0.0004 ppm Not applicakle 1 Fluorometry (adaver Yorbues et al.,
1954
Blood Not given 0.001 Lg/m? Not Not ¢iven Normal blood luevel Rentoul and
glven Smith, 1971
sone <0,.0004 ppm Not applicable L Fluorometry Cadaver., Skeletul bone, Forbes ¢t al.,
19%1
Brain Not given 0.002 g/ dry wt, Not Not given Normal brain level Rentoul and
given Smlth, 1973
Gastroinges- <0.0004 ppm Not applicable Nut Fluorometry Cadaver Forhes et al.,
tinal tract niven 1954
Heart Not given 0.002 .g/g dry wt, Not Not given Normal heart laval Rentoul and
given Smith, 1973
- 0.0004% ppm %ot applicable 1 Fluorometry Cadaver Forbes et al.,
1954
Kidney Not given 0.002 ug/s dry wt. Not Not given Nu.rmal kidney level Rentoul and
Kivun Smith, 1973
0-0.5 mg/100g tissue Not ziven Not ES Cancer patients and autopuy Tietz et al,,
riven apuc imons 19%7
Liver 0-1.0 mg/100g tissue Not glven Not kS Canter patienta and autopsy Tietz et al.,
given specimens 1957
Not given 0.063 up/g dry we. Not Not given Normal liver level Rentoul and
given Smith, 1973
0.001 ppm Not appllcable 1 Fluoromevry Cadaver Forbes et al.,
1954
0-0,017 .g/100g Not siven 2 Not given 1 white and 1 black male Forbes et al.,
1946
— - -
TX-4907
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BERYLLIUM (continued)

Ne. of Analytical
Tissuwe Range Mean Level Casnes Method Comments Refarance
Lung 0~0.023 .g/100g Not given 2 Not given 1 white and ] black male Forbes ot al.,
1956
<0.0004 ppm Not applicable 1 Fluorometry Cadaver Porbes et al.,
1984
0-1.0 my/100g dry wt. Not given Not ES Cancer patients and autopsy Tiet2 et al,,
gliven specimens 1957
0.1-1.1 .g/100g tissue Not given 1 MS Robinson et al.,
1968
Placenta Not given 0.013 + 0.007 _g/g wet 58 Not given Hospital patients {n South and Karp #nd
wt ., Southeant Robertson, 1977
Teeth 0.01-0.97 .g/g dry wt. 0.090 Lg/g dry wt, 56 MS Less than 20-year-old teoth Losee ot al.,
1973
Urine Not given 0.0002 ug/ml Not Not given Normal urine level Rentoul and
given Smith, 197)
—r—— - ey ey ey G o T e a1 e ¢ ANE——
TX-4907
7-24-18
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Nu, of Analytical
Tissue Range Mean level Casen Method Commonts Relearence J
Mdipose Not given <0.03 ppm 25 G Samples (rom Low Angelen Hayew et al,,
1965
0.0-0.14 ppm 0,01 ppm 1412 Ge-EC 15 U.S, cltles Xutz et al.,
1974
B8lood 0.0-18.0 ppdb <007 ppb 1000 GC-FC Genoral population in ldaho Watwon et al,,
1970
MLk <1.0-104.4 ppb 56,7 pph 1436 GU=KC Not detectable in 1426 of 1476 Savage, 1976
samples. Fat bawntis.
TX=-4907 ————

7-24-78
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8~BHC
No. of Analytical
Tieswe Range Mean Level Casea Method Comments Reference
Adipose Not given 1.23 + 0,93 ppm 221 GC~EC Texas agricultural aveam Burns, 1974
Adipose 0.1-0.9 ppn 0.2 ppm 25 GC-BC None Davin et al.,
19
0.03-2.41 ppa 0.6 + 0.1 ppm 23 Ge None Hayes et al.,
1965
Not given 5.76 and 3.03 ppm 1092 GC-EC, TLC, and MS | 98+ % posicive; 75 U,8. sites; Kutz et al.,
(1973); blacks and whices 1927
a98
(1974)
0.0-26.9 ppm 0.60 ppm 1412 GC-EC 32 U,8, citles Kutz et al,,
1974
0.0-26.9 ppm 0.21-0.37 ppm (geowetric [898-1913 | GC-EC 7S U.8. stzus; a general popula- | Kutz et al,,
means: range) tion; 1970 through 1974 concen- 1977
N tration declined
0.37-2.29 ppm Not given 332 GC-EC Autopsies in Florida Radomski et al,,
1968
2.0-2.5 ppb 0.3 ppbd 202 GC-EC Whites in ldaho Wyllie et al.,
) 1972
Blood 20 £ General population; 10 males and | Dala ot al,,
10 ferales; 1967
(a) 0.0024~0.0184 ppm (a) 0.0068 + 0.0013 ppm (a) plasma, males
(b) 0.0008-0.0037 ppm (b 0.002% + 0.0003 ppm (b) plasma, females
(c) 0.0012~0.0133 ppm (c) 0.0047 + 0.0012 ppm (c) vbe, males
(d) 0.0012-0.0054 ppm (d) 0.0026 + 0.000) ppm (d) rbc, femalen
(e) 0.0013~0.0208 ppm (e) 0.0060 + 0.0018 ppm (e) whole blood, males
(f) 0.0003~0.003% ppm (f) 0.0022 + 0,0004 ppm () whole blood, females
Not given 0,0042 ppa 10 GC-EC Females, no occupational exposure| Dale et al,,
1966
TR-490/
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8=BHC (cont inved)

No, of Analytical
Tissue fange Mean Lovel Casen Method Comments Reference
8lood (a) 0.0013-0.0002 ppm (a) 9.003 ppm 10 GC-EC (a) plasma Dale et al.,
(continued) (b) 0.0019-0.0042 ppm (b) 0.0031 ppm (b) whole biood 1966
(c) 0.0005-0.0022 ppm (c) 0.0010 ppm (c) rbe
(d) 0.0004-0.0094 ppm (d) 0.0036 ppm (d) serum
1.0-3,0 ppd Not gilven 350 pairs| GC Blood serum. Mother-infant patvs| D'Ercole ot al,,
1976
0.0-8.0 ppb 0.46 ppb 1619 ae General population in Hawvall Klesmersr et
al., 197%
Not given 1.40 + 0.46 ppb 28 GC-EC  male and 4 female, agen 27-49 Radomski et al.,
years, and 20 autopsies 1971
(a) 0.7-2.0 ppb (a) 1.4 + 0.46 ppb a+ 1+ None Radousky{ et al.,
{b) 1.0-3.2 ppb (b) Not given 1971
Not given 0.7 + 1.5 ppb 3568 Not given Goneral population in Hawaitl Rashad et al,,
1976
0.0-15.0 ppbd <0,07 ppb 1000 GC-EC Blood serum, General population | Watson et al.,
in Ildaho. 1970
0.0-15.0 ppb 0.3 ppb 202 aC-EC Blood serum. Whites in ldaho. Wyllie et al,,
1972
Bratn 0.0-trace Not given 332 GC-EC Autopsies i{n Florida Radomaki et al,,
) 1968
Liver 0.06 + 0.10 - Not given w GC-EC Autopaies in Florida Radomski et al.,
0.12 + 0.18 pp: 1968
Juilh trace-33.0 ppb S.6 pph (fat basin) 40 GC Females, Savage et al,,
197)
<1.0-9,216.6 ppb 193.1 pph (fat baniu) 1436 GC-EC National Scudy. Savage, 278

TX-4907
7-24-78



8=BHC (continued)

No. of Analytical
Tisswm Range Mean lLevel Cases Method Comments Reference
11k trace-0.01 ppm 0.005 ppa 57 GC-EC and CC/MS Miasouri and Arkansas Strassman and
(continued) Kuez, 1977

9z

™@~4907
1-24-78
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Lindane (continued)

No. of Analytical
Tissue Range Mean Level Cases Method Comments Reference
- 8ood 0.2=7.4 ppb 0.48 ppd 33 paira |GC-BC General population in Louisiana; | Seldy et al,,
Mother=infant paivs; total BNC 1969
Feces Trace - 0.12 ullday/porlow Not given 32 GC None Price ot al,,
1972
Milk 0.0-10.2 ppd 1.6 ppb 28 GC Blood serum. Texas femsles, Dyment et al,,
1§ 231
0.03- 3,20 ng/kg 0.113 mg/kg fat basis 53 [H Milk {at, nursing mathers in Kroger, 1970
Pennaylvania
71.0-247.2 ppd 57.1 ppb fat bdasis 2) GC-EC y=BHC, not Jecectable in 1413 of |Savage, 1976
1436 samples
4 <1.0-1444..4 ppb 77.7 ppb fat basis 663 GC=EC Total BHC, not detectable in 77) |Bavage, 1776
of 1436 samplen
Placenta 0.1-6.0 ppb 1.19 ppd 53 pairs |GC-EC General population in louisiana; {Selby et al,,
Mother-infant pairs 1969
Urine Trace - 0.06 ug/day/person| Not given 32 EC None Price ot al,,
1972
TX-4907 ——
1-24-78
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A - BHC
Ne. of Analytical
Tisawe Range Mean Level Canea Method Comments Reference

Adipoae 0.0-1.!1 ppm 0.01 ppm 1412 GC-EC 32 citiesn Kutz ot al,, 1974
TX-4907
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BISMUTH

No. of Analytical
Tissue Range Mean Lavel Cases Mathod Comments Reference
Bladder 10 ug/g ash Not applicable 8 Not given Males, biuiurth {cund in only one | Koch ot al.,
bladder 1956
Blood 0.00-0.20 ppm Not given 39 X-ray spectrometry | Malex; mean ape 15,3 yr. Serum, | Gofman ot al.,
1964
Blood Not given 0.01 ug/ml Not Nat given Normal blood level, Whole blovd.| Rentoul and
given Smith, 19073
Brain Not given 0.1 ug/'g dry wt. Not Not glven Norna! brain level Rentoul and
given Smith, 197)
Weart Not givewn 0.08 .g/g dry we. Not Not siven Normal heart level Rentoul and
siven $Smith, 1973
Kidaey Not given 0.09 ug/g dry wt. Not Not given Normal kidney level Rentoul and
siven Smith, 1973
Liver Not glven 0.07 .g/g dry wt. Not Not given Normal liver level Rentoul and
given Smith, 197)
Lung <20-2600 ug (total lung) Not given 168 Not given Samples from 38 citien and 29 Schroeder, 1970
nonurban areas
Teuth 0.02-0.07 .g/g dry wt. 0.006 .g/g dry wt. 36 Ms Less than 20=vear-old teet Lonee et al.,
1973
TX-4907
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BORUN
No. of Analytical
Tisauve Range Mean Lovel Canes Method Comments Raference 4
Mipone 0-0.21 ppm Not given 2 Colorimerty } white (ape &0) and } black Yorbos ot al,,
(age 48) male 1956
Rot gpiven 0.024 ppm wer wt, 1 Colavimetry; ES Autopsy of 4b.yecar-old Forhen ot al,,
1954
Al imentary 0. 18-0,)0 ppm Not given 2 Colorimetry 1 white (uge 60) and | black Yorbew eV al,,
trace (age 48) male 19%
Bload Not given 0.141 ppm 1 Colorimutry; ES Autopuy of &46-year-old Porbes et al,,
1984
2.0-38.0 ug/100g 9.85 .g/100g 154 ES Adult malen from virfous cition Imbus et al.,
and farmn 1961
Not glven 013 ,u/mt Not Not given Rentoul asnd
given Smicth, 1973
Sone Not given 0.9 ppm 1 Colorimetry; ES Autoupay of 4b-yaar-old. Skeletal | Forbes et al.,
hone . 19%4
0.59-0.89 ppm Not given 2 Colorimetry 1 white (age 60) ancd | black Forbes et al.,
(age 48) male, Ske'eta!l hone, 1956
8rain Not given 0.6 .p/g dry wt, Not Not glven Rentou) and
riven Smith, 1973
Castrointes- No: given 0.079 ppm wet wt. 1 Colorimetry; ES Autopsy of &46=-year-old Forbes at al,,
tinal crazt 1954
Hair 0.03-22.0 ug/g (children) [ 0.881 ug/g (children) 287 ES 3 New York metrvopoiftan Creanon, 1979
Kchildren) community namples
0.037-25.0 ug/s, (adulcs) 0.981 ug/x (adults) 197
(adules)
0.0002-0.0008% dry tissue | Not given 18 143 18 white malen, ages 15-70 yra, Goldblum et al.,
1933
TX~4907

7-24-78
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BORON (continued)

No. of Analytical
Tissue Range Mean Level Casesn Method Comments Reference
Weart Not given 0.044 ppm wet wt, 1 Colorimetry; FS Autopay of bsbeyrar-old Forbes ot al.,
1954
0.28-0.51 ppm wet wt. Not given 2 Colorimetry 1 white (age 60) and | black Forbes ot al.,
(upe 48) male 19%¢
Not given 0.2 ug/g dry wt. Not Not given Rentoul and
given Smith, 197]
Kidney 0.17-0.46 ppm wet wt. Not given 2 Colorimetry 1 white (age 60} and 1 black Forbes ot al.,
(age 48) male 1956
Not given 0.248 ppm wet wt. 1 Colorimetry; ES Autopay of 4h-year-old Forbos et al.,
1994
38 Not given 0.5 ug/g dry wt. Not Not given Rentoul) and
given Smith, 197}
Liver 0.03-0.1% ppm wet wt. Not given 2 Colorimetry One white (age 60) and one hlack Forhea et al.,
(agae 48) male 1956
Not given 0.114 ppm wet wt. 1 Colorimetry; FS Autopay of 4b-Yoar-old Forhos et al.,
19%4
Not given 0.48 ,g/g dry wt. Not Not jpiven Rentoul and
given dmith, 197)
Lung 0.12-0.19 ppa wet wi. Not given 3 Colorimerry One wdhite (age 60) and one black Forbes et al.,
(age 48) male 19%6
Not given 0.067 ppm wet wt. 1 Colorimetry; IS Autopay of 46-vear-old Forhes ¢ al.,
19%4
Muac le Not given 0.07]1 ppm wet wt. 1 Colorimetry; VS Autopay of 4b-vear-old, Striated | Farbes ot 01,
nusvlce, 1954
0.17-0.4 ppm et wt. Not given > Colorimetry dne white (age 60) and one black | Porhen et al,,
(age 48) male. Striated musele, 19%6
TX=4907
1-24-78




BRI A M T P S T -
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BURON Leont inued)

3 T s 96 o et a a0 SV 2 R e

e i )

- e e T e e £ S e e S
N, of Analytical
Tissue Range Mean Level Caaca Method Commentn Reference
Nail 0.0007-0,0060% dry wi. Not given R [ 14 white males, apen 15-70 vra, Goldblum et ad,,
1953
VATV 0.0-0.1 ppm wat wt. Not given 2 Colorimetry Cne white (age H0) amd ope black Forbes ot al.,
(age 48) male 1956
Not given 0.106 ppw wot wt, 1 Cotlorimetrvy ES Autopay of 4é-year-old Forben ot al,,
19%4
Placenta Not applicable 0,0 58 Not g!ven City hoapitalms in South and Karp and
Southeast Ruhertwon, 1977
Skin 0.34~0.4% ppm wet wt. Not given P Colorimatry One white (age 60) and one black Forhen ot al.,
(age 48) male 19%6
Not given 0.119 ppm wet wt, 1 Cotarlacrevy ES Autopay of 4h-year-old Forbes et al.,
1954
0.0017-0.01722 dry wt. Not given 18 ES 18 white malen, wpe® 1%-70 yra, Goldblum et al.,
19%)
Spleen Not given 0.08 ppm wet wt, 1 Colerimetry One white (age 60) and one black | Furbes et ay,,
(age 48) male 1956
Teeth 0.%-69.0 .g/g 18.2 un/y S84 MS <20 vearn old, wide o sraphic Lusoe et al.,
area 14713
Urine 0-6800 ug/licer 713 ug/liter 1%% ES Adult malew from various ¢{tien Imbus »v al.,
and farma 1961
TX-4907

7-24-78




149

BROMINE

No. of Analytical
Tissue Range Mean Level Cases Mathod Commentu Refarance
Bloud Not giv-en 4,12 ppm 19 X-ray spectrometry | Males, average 15.3 yr. Serum, Gofman et al.,
1964
Halr 0.17 and 1.10 ug/% dry Nor given 2 AAS L MS Yurachek et al.,
wt. 1969
Teeth <0.10-2.90 .g/g 1.09 vg/g 56 MS <20 years old; wide geographic Losee et al,,
area 1973
TX-4907 -

7-24-78




4

CADMTUM

[~ T [~
No, of Analytical
Tissue Range Mean Level Cascs Method Comments Kefarence
Mrenal 2 30-150 L g ash 30 up/i ash (median) Il uf 15 |ES Adulis Tipton and Cook,
T1Y)
Aorea S0 120) L/ dry Wt 0.8-95.% upe/p dry wt, 4b ANS Autepsles, Chicago area, Marks et al,,
1972
<04~ micromolesry ash [Rot yiven Lo ES Adules Perry, 1968
<30=-60 micromoles/y ash <350 micromoles/y ash 19 of 105|ES Adults Tipton and Covk,
(med {an) 1967
Bladder «50-hb /R ash <50 ur/y ash (median) 16 of 112(FKS8 Adult¥. Urinary bladder. Tipton and Cook,
1963
Bloud Nut siven 0.093 + O 115 up/e dry 81 AAS Nashville, Tenneaswe hospital Baglan et ol.,
wE patients, Maternal blood, 1974
Not given 0.076 * 0,109 ug/p dry 123 AAS Nashville, Tunnesses huspital Baglan et al.,
wr. patients, Fetal blood, 1974
Not piven L2+ L1 - 164 + 6.3 20 AS Kansas Clty, Misgourl and Kansas; |Bleronbaum et al,
mp/liter soft and hard water areas 1975
respectivaly, Serum,
0.0-2.4 ,r/100 ml U, 3 /100 mi 169 AMS Newark, N.J, children 1-8 yra, Bogden et al,,
1974
Not piven 0.209 + 0,005 mg/100 ml 47 FS Normal Los Angeles rewidents Bult et al),, 1964
Not glven 0,034 + 0,002 - 0,048 + 266 FS Loy Anpuelun residents-biood Buty et al,, 1964
0,001 mp/ivo mi donors, surglcal patients,
dlseased and normal individuals,
Serum.
0.00-0,2) ppm Not plven 39 Xeray apectrometry |Men, mean age 33,3 yrs, Serum, Gofman et al,,
1964
TX-4907

1-24-~78




CADMIUM (continued)

No. of Analytical
Tissue Range Mean Level Casen Method Comments Reference 4
Blood 0.42 + 0.7 ux/100 =l Not yiven 40 AAS Lunberyard workera in vicinity of [Hammer ot al,, -
fertilizer plant, Plasma, 1971
“0.1-9.6 .g/100 ml 1.7} ug/100 ml 100 ASV 18 to S8~year-old Ann Arbor, Mich, |Hechor et ul.,
residents 1974
0,3-5.% g /100 g 0.70 ug/100 g 154 ES Adutt men Inbus et ul.,
196}
Not given 0.4 + 0,44 - 0.9 + 1,1 216 AAS Jolinson ot sl
ug/100 m} 1974
0.50-14.16 ,.g/100 m} 1.77 ug/100 m) 24 AAS 19 citien Kubtota et 4l.,
1964
0,22-1.70 ug/100 g 0,66 Lg/100 g ho ANS Children 2 mo, = 1) ven, White, smicth, 1976
k3 middle and upper vlass,
0.04-1.77 ug/l100 ml 0.12 ug/100 m} 355 AAS 250 people Hive 1o vicintt s ot Wysowsky, 1978
vadmium smelter
Brain 0,0-0.143 ug/g wet wt, 0.140 ug/R wet wt, ib AL Fetun brain Chaube vt al,,
1971
Not given Trace, ppm wel wt. 3 ES Miles Koeh ot al,, 19%
Not given 2.55 up/pg dry we, Not giver [Not glven Normal brain level Rentoul and Smith
1973
<30 - <30 ,:g/g ash <30 Lg/p ash (median) 0 of 129 ks Not found within detection Fiptan and ook,
timitn,  Adules, 1461
Diaphragem <30 - <30 up/p ash +50 ug/w ash (median) 6 of 4l kS Adults Tipron and Cook,
1961
Esophagus Not given Trace t ES Malen Kol ot al,, 9%
- e b e e e - e w12 2+ 127+ 2n s + in 4w e+ s ]
TX-4907
2-25-74




[FURUINS

|
!

Esophagus

'\vuntinued)

Fuoves

Halr

TX-4907
7-24-78

o = RS e e ash

Not given

0, 14-6,90 and 0.08-3,71
iR

0, 1-9.3 ppm

0,0-10.5 ppm

0.6~6.% uu/yg

Yot uiven

Not gilven

10.60-530.47 ppm anh

0.8-2.0 ppm

Not given

|
;
;

)

c
:

!

t
t
I

CADMIUM (vont fnued)

Mo Lewveld

Wi ash (median)

G, 09 + 0,072 -« 0,30 +
O, 21 ey

O o8l 0,70 uefy

g and 0 ppm

0,9-3, ppm

2.1 u):/):

V.0 9 0,41 = 2,2+ 2,10
ue/8

1.98 « 0,14 ppm anh
158,38 ppm ash

Not given

2.76 + 0,48 and 1,77 +
0,24 ug/s

Neos

N
(R

e

w

[

AAS

AAS

M

AAR

AAS

Camment

Adunlits
Coptrold ineluded

Ranges and meann-281 children
and 201 adules venpevtively, |
New York suburba

Means repreaent 5 women amd 2
men respectively

Meann and range representative of
fourth prade boyw frum 5 U8,
vities

Males and females, various ayes
Controls dncluded tn cane studien

Mean only tor men, 220 cunen
{nclude occupational exposed men
and mavbe women

Corralation with age wtudied,
Mean age ol Sh,

95 males ape J-BB aud B temalex
age 14-84

A2 males (higher value) and 47
females (lower value)

Botereno e

Tipton and Cook,
1961

Johnson et oal,,
197

Greason, 1975

Eadu and Lambdin,
1971

Hammer ot o).,
1971
Hinners ot ol,,

1974

Johngon et al.,
1975

Merw, 1975

Oleru, 1978
Petoring et al,,
1973

Schroeder and
Nuson, 1969
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Tissue

_ Nair

Heart

Intestine

! .
T®-4907
~-18

o

Range

1.92 + 0.02 uz/s

0.34 and 0.96 ,g/g dry
we .

0.4~1.3 micromole/g ash

Not given
<50 - <50 ug/g ash

Not given
<30-85 ug/g ash

<50-100 Lg/g ash
<30-60 ug/g ash
<50-50 ug/g ash
<50-80 ux/g ash

<30-%0 ug/g ash

Mean Level
Not applicable
Not applicable

Not given

3,34 ug/y dry wt,
‘<50 ug/g ash (median)

0.6 ppm wet wt,

30 ug/g ash (median)
50 ug/g ash (median)
<50 ug/g ash (wedian)
<30 ug/g ash (median)
<%0 ug/n ash (median)

<50 upa/g ash (wmedian)

CADMIUM {countinued)

;- No, of
Casnon

1

100

Not gilven
3 of 140

7
38 of 68

60 of 104
21 of 84
3 of 31
25 of 109

3 of &2

Analvtlcal
Methad

SRR

AAS
AAS and MS

(4]

Not glven

|23

Adults

Normal

Multa

Males,

Adults.

Adultas,

Adults,

Adulta,

Adulta,

Adulte,

Comment s

heart level

Smxll intestine.
Ducdenum,

Jajunum,
Tleum,

Cocum.

Sigmold colon,

Rectum,

Reference
TR

Sorenscn ot al.,
1973

Yurachek et al.,
1969

Perry, 1968

Rentoul and Smith,
197}

Tipton and Cook,
196)

Koch ot al,, 1956

Tlpton and Cook,
1963

Tipton and Cook,
1963

Tipton and Cook,
1963

Tipton and Cooh,
196}

Tipton and Cook,
1963

Tipton and Cook,
1963

e R T




L

- JERSTTA - .

CADMIUM (continued)

Ny of I Anatveical
Tivsue Range Mean Level Cases Method Comment § Ruference
rldmy .0=-0,062 ,g/g wet wt. 0.05 ,p/p wet wt, 16 S otur kidneys Ehaube ot ul.,
1973
1-4771 ppm ash we. 1500 ppm ash wt. 120 AAS utopaies, 14 cases, 4=6 yr old, Hammer ot al,,
06 cases, 16«19 yr old. WBlack 873
nd white. Cortex,
00-5%00 and 6903300 .g/g h?OO and 3000 ug/g ash 24 kAS utopsien. Centrol (12) and irnt ot al,,
sh mphysema (12) cadavera
espectively,
t given 2% ppm wet wt. 6 Fs le accident victima och ot al,, 19%
]
1.5 + 3k1.4 and 4.0-93.2 '?Iot determined 10 3 normal and 4 dineaned patients och ot a},, 1937
g/g dry we. espectively
t given Eﬁ.! + 1.3 ug/p wet wt. 160 RAS les. Smokers and nonsmukers. wis «t al,,
972
33-460 ppm dry wi, ot applicable ; samplen ieberman and
camer, 1970
«04-0.29 and 16~305 yg/g P.14 + 0.10 and 104 + 7} it utopsiss, 6 children and )2 Livingatone, 1971
Ty we, alg dry wet, dulta respectively, Cortex,
93-7550, 995-378%, 899- 467, 2527, 2240, and 20 }\As ontrol (traumatic or infectious hcrnn. 1969
802, and 719-9832 ug/z 2624, ug/g ash ineanes), chronic hypertenaives,
ah ardiac or cerebrovascular
isease, and salignant dissase,
uspectively
*‘o; given 512 4 1427 and 2921 + 104 RAS ontrol (33 males and | female) porgan et al.,
1252 - 3478 + 1639 /g nd emphysematic and cancerous 1971
ah ung patients (all male),
espectivaly

TR-4907
1-24-18



.. e e e

Tixsue

Kidney
{continwed)

Laryax

Liver

Rango

IR

109-9832 ug/g ash

2.96~-533%0.51 ppm ash

4300 ug/g ash
13-45 micromoles/g ash
dlot given

Not given

Not glven

Not given

1500-5100 ug/g ash
<50 = <50 ug/g ash
0.0-0.13) ug/g wet wt.

8-1720 ppm ash we.

TR-4907
7-24-78

e T LI RO SR

Mean Level

2539 ug/g ash

1548.82 ppm auh

0-2130 ug/g ash

Not given

12940 + 120 and 4220 *
190 up/g ash

1720 + 1470 and 2950 +
1340 ug/g ash

66.4 ug/g dry wt.
2660 + 270 - 4220 ¥
390 ppm ash

2900 ug/g ash

<50 ug/g ash (median)

'0.114 ug/g vetr wt.

180 ppm ash wt.

CADMIUM (continued)

N, of
Caaen

100

3

157

Not given

187

145

1 of 50

36

120

Analvtieal

t given
ES
ES
ES

AAS

Mot ot

P R e L L ST

S O SO,

Comment s

Wutopsies., 32 blacks, 68 whites
99 men. Whites higher,

8t. Louis children and adults.
r;o correlation,

St. Louis adultes

Accident victime (117) and hyper-
tensivee (17), respectively
Control (12 cases) and emphysema-
tic (12 casun) patients,
vespectively

Normal kidney level

AMults, Accidental deaths,

10 cities.

Adulte
Adults

Tetus livers

Autopsies. 14 cases, 4~6 yvr old,
106 cases, 16-9]1 yr old, Wlack
and vhite,

Refervence

Oleru, 1976

Pervy ot al,,
196}

Pervy ot al,,
1962

Pervy, 1968

Perry ot al,,
19°2

Rentoul and Smith,
1973
Schroeder, 1965
Tipton and Cook,
196}

Tipton and Cook,
1963

Chaube et al.,
1973

Hammer et al.,
197

hcr.nn. 1972
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CADMIUM (continued)

- O

e e gt e e e . . .. ey e
No.o of ( Analytical
Tissue Rangw Moan Loeve) Casien Mothind Reforene
Liver 14-150 and 19-530 ug/g anh|63-230 up/g ash 24 AAS Contral (12 cases) and emphysema~ [Hirat et al,,
(continued) tic (12 canean), respectively 1973
Not given 4 ppm wet wt, ) FS Malen, Accident victims, Koch et al,, 19536
4.1-32.6 and 1.9-6.7 Lg/g {15.1 ug/p dry wt. ] (4] Mean - normal patients, Range - [Koch et al., 1957
dry wt. normal and diseamed patients,
reupectively., 5 normals, 3
diseaned,
Not given 1,81 + 0,09 ug/g wat wt. 161 AAS Males Lewin et al,,
1972
i
51-440, 66-489, 69-397, 171, 204, 182, and 304 80 AAS Coptrol (traumatic or infectious Morgan, 1969
and 28-3293 ug/g ash ug/s ash diseasen), chronic hypertensives,
cardiac or cerehrovascular disease
patientn, and malignant diweans
patientn, respectively
Not given 170 + 95 and 249 + 142 - 104 AAS Control (35 males und 1 female) Morgan et al.,
290 + 155 ug/g ash and emphysematic and cancerous 1971
lung patients (all malen),
respectively
31.20-414.9% ppa 104,33 ppm 50 AAS Oleru, 1976
0-2000 ug/g ash 0-335 ug/g ash 15?7 ‘ll $t, Louls childven and adults, Perry et al.,
Aje correlations, 196]
<0.4~6.7 micromoleu/g ush 'Not given 100 £s dults Perry, 1968
0.53-3.0 micromolea/g anh Not miven 150 ES 8. Louils adults Perry et al.,
1972
B OO S, [P e S SO SOOI
TX-4907

7-24-19




Liver

TR-4907
--1

Tisaue

(continued)

o o e e v e

Range

T R

%ot given

Wot givewn

Not given

02 ug/100 g dry we.

$0-340 ug/g ash

11-1720 and 21-1000 ppm
ash

2.2-48 and 20-230 Lg/g ash

Not given

Not given

3.5-4.9 ppm dry wt.

10.80-14).45 ppm ash we.

<0.4-0.8% nicromoles/a as

Mean Level

188 ug/g ash

310 # 140 up/g ash

6.38 ug/g dry wt,

Not given

208 and 137 ppe ash

19 and 83 ug/g ash

2 ppm weat wt,

Not givin

38.9) ppm ash wt.

Not given

S R T I TN SRR e S PO

61,4 4 37,) and 228 ¢

180 ug/y ash (wedian)

0.41 + 0,03 ug/g wet wt.

No, of
[HET ]

10

Not given

Not given

146 of
130

L]

24

13

CADMIUN (continued)

o e e e —

s
M3

AAS

Not given

Hf o mm me e el s ex @50 Ceewmt S - e W -]

Comment s

I3 s - e ew e e — e m— i v

Contrel (12 canes) and emphysema~
tic (12 cases) individuale,
vespectively

8¢, Louis males, 5 black and 3
vhite

Normal liver level

Cancor patients and autopay
specimens,

AMules

Heart disease (18 caven) and
other individualy, respectively,
ever ¥ yr

Contrel (13 canes) and emphysema-
ticn (12 cases), veapectively

Males. Accident victims,

Males. Smehers and nensashkers,

3 namples

3¢, Louts adults

R T

Reference

e e 21 oot t o et @«

Pacey ot al,,
1972

Perry ot al,,
1973

Rentoul and Smith
197}

Tietr ot al., 195}
Tipten and Cock,
196}

Voors and Shuman,
1977

Nicat ot al.,
1973

Roeh ot al,, 1936

Lewis et al,,
1

Lieberman and
Kramey, 1970

Oleru, 197¢

Perry ot al,,
1962
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\ e = Ay

Tissue

b e o

Lung
(continued)

Milk

Wuscle

Nyocardium

Ovary

Range

0.6=1.) micromolea/g anh

Not given

3$.9=16.1 and J.jand 4.8
ug/g dry wt.

$8-930 ug/s

0-1.0 wg/100 g dry wt.

<30-100 ug/g ash

0.0088-0.1313 ppm

Wot given

0.27-1.00 ppm dvy wt,

<30 - <30 ug/g ash

<0.2-4.0 ug/g dry wt,
<30~78 ug/gy ash

L
™-4%07
-1

e i IR A N

S T

Mean Level

Wot given

19.6 + 13,4 and 83,3 *
8.3

9.4 ug/g dry we,

Not given

Mot given

<30 ug/g ash (mediamn)

0.0111 ppm

0.2 ppm wat wt.

Wot given

<30 ug/z ash (wmedian)

0.4-1,9 ug/g dry wt,
<50 ug/s ash (wedian)

CADNIUM (continued)

o — s,

Ro, of
Canes

o o e ———

100

24

168

Yot given

71 of 141

14

Jof 137

26
S of 16

Analytical
Method

—— s s g e d o et ]

4]
AAS

Not given
s

[+ ]

AAS

Comment n

v s o 904 g+ o) e e i St 3§

Adulte

Nermal men (12) and emphysematic
men (12), respactively

Hean -~ ) nermal subjecta; Range -
norual aubjects and 2 dinaaned
patienis, respectively

Autepaien, 38 ciciea, 29 vural

Cancer pationts and autepsy
specimens

Adults

12 vk breast feeding average

Males

S samples

AMults

Autapsies, Chicago area,

Adules

vt - o — T T, v e 4 - e o e

— i e

ey o apfy it 3t o—— o a5

Reference

Porry, 1968
Perry o¢ al.,
1972

Aech at .lll 19%7

Scheeeder, 1970
Tietr ec al,, 1933
Tipten and Cosh,

1963

Pinkerten ot al,,
1972

Yoch ot al,, 193¢

Lisboraan and
Kramor, 1970

Tipten and Couh,
1943

Marks ot o)., 197

Tipton and Cooh,
1963




4

|

it e o cerms v i oo rmen b
Tissue Range
SRR .
Omentun <30-100 ug/g ash
Pamcrens <50-200 ug/s ash
Not given
Placanta Not given
Not given
Not givea
Prostats Mot given
<50-9% ug/g ash
Skin <30 - <30 ug/g ash
Spleen Mot given
0.1-3.8 ug/g dry we.
<0.4~0,46 micromolen/g ash
<0.4-1.1 nicromclen/g ash
N.D.<2.2 ug/g dry wt.
).
TR-4%07
1-24-28

Mean Level

<30 ug/s (wedian)
L‘O ug/s ash (median)

2 ppm wet wt,

40.27 $£0.10 - 0.63 ¢
0.13 micromolos/g tiasue
we.

0.48 ¢ 0.4 micromoles/g
dyy wt,

0.037 + 0,00\ ug/g
wot wt,

0.2 ppm wet wit,

<50 ug/g ash (median)
<50 ug/g ash (median)

0.) ppm vet wt,
0.6-1.8 ug/g dry wt.

'
i

ot given
Wot given

0.7 ug/g dry wt.

CADMIUM (continued)

n s

Analytical

Canvs | Mothad
Dl of 74 |[ES
h2o of 11
139
: o
354 [AAS
854 AAS
58 Ulbl given
4 s
20 of 50 |Kk8
0of 22 |28
3 ¢
26 AAS
150 ES
100 %
] 4]

rive e @ cmee

i Comments
Adrvits

Multa

Males

17 woath study

Houston women,
South and southeast city
|haspitals

Males

Aults

Adulte

Malos
Autopsies. Chicago arsa,
$t. Louis adults

Adults

plorul individuals

I

|
1

G . e e 4w

Normal births,

Reforance

S

Tipton and Cook,
196)

Tipton and Cook,
1963

Koch ot al,, 1956
Davaon et al,,
1960

Dawson, 1969

Karp and
Robertsen, 1977
Roch ot al,, 19%

Tipton and Cook,
1963

Tipton and Cook,
196)

Koch ot al., 1956
Marks ot al,, 1972
Perry ot al,, 1962
Perry, 1968

Roch ot al., 19%7

P
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Tissue
Spleen

Stomach

Teeth

Testis

Thyrold

Trachea

Urine

TX-4907
1-24-10

- -

R L

Range

<50-50 ug/g ash

Juut given

<50-80 Lg/g ash
0.03-6.70 ug/g dry wt.

[Not aiven
<50-50 ug/g ash

ot given

<50-190 ug/g ash
<30-30 ug/g ash
Not glven
0.4-3.0 ug/liter

Not glven

TR ORI OGN ey 5. 18 e NI VR RN SR un e e o e

ug/licer

CADMIUM (cunt inued)

N, of
Mean Level Casen
<50 up/p ash (median) 18 of L4}
0,4 ppm wet wt. 4
<50 up/x ash (median) k9 of 131
0.99 + 0,15 ug/g dry wt. 56
0.4 ppm wet wt. 1
<30 .g/z ash (wmedian) 11 of 72
0.3 ppm wer wt. 2
30 ug/g ash (median) 14 of 21
<30 ug/g ash (median) 7 of 60
1.04 ug/liter 40
1.15 ug/liter 154
0.5+0.23 - 1.4 +1,05 216

s

@ e

MS

s

Analviical

Methed

Comments

Adules

hllvl
ﬁdult-

Lesn than 20~yr-old teeth,
Enamel,

halon
jAdules

[Males
Adults

Adulte
pPlant
IAMdult men

6 groups, 36 each

Lumberyard workers near ferciliser

Relerence

{pton and Caok,
1963

ch ot a)., 1956

Tipton and Couok,
1961

lLosce ot al,, 1973

Koch et al,, 1956

Tipton and Cook,
196)

Koch at al., 1958

Tipton and Coohk,
1961

Tipton and Cook,
196)

Hammer ot al.,
197

Inbus ¢ al,,
192

Jo hnson et al,,
1473




W‘”"‘W -

CADMIUM (continued)

No. of [ Analytical

P . s e e s e e e s e e - e = en s e - am— B i R CIIERIE SR S

Tissue Rangy Mean Level Caten Methad Comment % Reforence
Urine <7-22 ug/liter <12,7 and <13.0 ug/liter b ES Black and white men, black and Perry and Parry,
white fomulen; range -~ 24 novmal 1959
individuale; mean ~» 24 normals and
o A cholesterolemic patients,
resgectively
Mot given 0.77, 40, and 6 ppb 38 ES Hormul (15 cames) hypertenalve Perry, 1968
(1%), and treated hypertensives
(8), respectively
<0,04-0.81 0.14, 0.34, and 0.21 43 AAS I km, 1=2 km and 1) km distance Wysowaki, 1978
<0,.04=1.11, and ‘ug/100 ml from cadmium smeltur, vespectively
<0.04-0.94 ug/100 m} |
Uterus <%0-50 ug/g ash <30 ug/g ash (wmedian) S of 32 |ES Adulen Tipton and Cook,
» 1903
"~
Vena cava Not given Trace 1 ES Males Koch ot al., 19%

i : » j | l
TX-4907
7-24-78

— b P . . . '

—— b
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CERIUM
No. of Analytical
Tisswe Range Mean Level Cases Method Comments Reference
Mlood 0.00-0.53 ppm Not given 19 X=ray spsctrometry Healthy wnlew, mean age 135.3 yra, Fofman et al.,
Serum. 1964
Teeth 0.02-0.19 ug/g dry weight | 0.070 ug/g dry weight 56 M8 <20 ~yeur~olds: wide gevyraphic Hones ot al., 1971
area, Enamel.
TR-4907

7-24-78

e




CESNITUM

-— - —_ — . e
No. of Analytical
Tissue Range Mean Level Casen Method Comments Raference
Bluod 0.00-0.52 ppm Not given 39 X=ray spectremetry Healthy malesw; moan age 35,3 yr, |Gofman et al.,
Serum, 1964
Teeth 0.02-0,10 ug/g dry wc. 0.06 /e dry we, 56 MS +20-year-olda, wide geographice loses et al,,
area, Ename) 1973

9%

TX-4%07
7-24-78




Tissue

Range

irenal

rﬁur ta

rladdc v

tood

2.0-16.0 .g/R ash

0.002-0,190 micromoles/y
ash

0.0-19.5 ug/g ash

<0.1-10.0 .g/g ash

Not given

0,4=13.0 x/p ash

Not given

3. 48-9.67 ngip

Nut given

0.00-0.04 ppa

1.0-h.0 .p2/g

0.7-5.2 .g/100 ml

0.5=5.0 wglflliter

TX-4907
7-24-178

S

CHROMIUM
o e B e
No. of Analytical
Mean Level J Cansen Method
e TR PR
9.4 wel/y (medlan) 13 ES
Not given 150 ES
Ne® given 150 Colarimetry
2.0 g fg ash (medlan) 90 uf ES
103
0.2 ppm wet wt. 2 ES
1.4 pp/w ash (medlan) 102 of ES
110
0.012:0.002 mp/liter; S0 AAS
0.0471:0.007 mg/liter
Not glven 5 (&N
0.0015-0,011 mg/100 m) 116 ES
Nut glven 19 ¥-ray spectrometry
2.65 uw/n 154 ES
2.2 ug/100 ml 17 ES
Not gliven Not Not given
glven

-

Commonts

Refarcnce

o UDESUp. S—

St Loulw

vapacially infantn

victima (normal)

Rlood serum,

Fatients, blood donors,
nutmal individuals, Lous

Healthy males, mean ape
Blood netum,

Adult males from cicies

Sudden accidunt victims

High levels in children,

Adults wha died unexpectedly,

Organs from sudden accfident

Ono-half namples in soft-water
area; one-half in hard water areoa

and
Ange ) en

35, yra,

#nd (arme

(normal)

1

Tipton and Couk,
1961

Perry et a).,
1962

Schroeder ot o).,
1962

Tiptun and Cook,
1961

Kaoch ot al.,
1956

Tipton and Ceok,
196)

Nierenbaum

et al,., 1975
Mlack and
Slevura, 1976

Burt et al.,
1964

Gofman wt al,,
1964

{mbun ¢t al.,

1956
Kuch et al.,
1956
Mertx et al,,
1974




8y

CHROMIUM (cont inued)

— — e -
No, of Analytical
Tissue Range Mean Level Cases Mathod Comment s Keference
Brain Not Given 0.28 ppm wet wt, ] ES Sudiden acefdent vievimn Koeh et al.,
{(normal) 19%6
0.002-0.038 micromoles/g [Not Gilven 150 [A] . Aulus who died uexpevtedly, Perry et al,,
ash St. Louls 196
4
<0,1-2,0 ug/g ash 0.2 un/p ash 84 ES Tipton and Cook,
ol 196)
128
Diaphragm 0.5%=6.4 .g/R ash 2.3 up/e ash (median) 90 ES Tipton and Cook,
ol 1963
91
Esophagus 0.8=11.0 .g/g ash 3.0 /e ash (median) o} ES Tipron and Couk,
uf 1961
.1
Hair 0.06-5.30 .g/g 0.56 and U.b2 .x/y 26" ES Three NY metropolitan community Creason, 197%
childreng samplew; low viluesehildren and
192 high value-adulos
adults
Not Civen 1,061, 150, and 331 ppb 101 ES Values for, respectively, newborn,] Himrdd e and
l-year-olds, aml 3=40 yeur .olds Barum, 1970
0,20=2,3]1 and 0.04~1,14 0.7% and 0,22 /g 21 AAS Values from age 20=40 yeatrs Hame Ldge and
e Rogerson, 1949
32-692 ppb Nut Siven a7 ES Normal ol ldren and young adults Hameidge ot al,,
agvs 4=32 vedrs 1972
0.530-0.1J8 ppm Not tiven Lo NAA Obruanik ot a4l
1972
Not Given 0,70+0,06 and 0,96 ] AAS Low value for males and high value] Schroeder and
0,05 .g/8 for feminles aged 10 mox, to 102 Nason, 1969
R R vEn, 3 none dved or bleached
TX=4907
7-24-78




-

CHROMIUM (continued)

T
N, of Analytical W
Tisswe Range Moan lLevel Cases Method Comments Reference
Hailr 0.65 and 5.9 .g/g dry wi. | Not given 2 MS Yuracheh, 1969
Heart 0.002-0,160 micromoien/g | Not given 150 ES Adults vho died unexpectedly, Perey ¢ ul.,
ash St. Louls 1962
0.0-82.4 ug/g ash Not given 150 Colorimetry High levels in children, Schrueder ot al.,
especially infants 1°02
<0.1-8.2 .g/g anh 1.9 ur/g ash (median) 123 ot ES Tipton and Cook
140 196)
Intestine Not given 0.5 ppm wet wt. 1 FS Sudden accident victims (aormil). | Koch ot al.,
Large intentine. 1956
Not glven 1.2 ppm wet wt. 7 FS Sudden accident victims (normal). | Koch et al,,
1936
0,4-6.4 ug/a ash 2.3 up/R ash (medlan) 6) of 67 | ES Duodenua Tipton and Cook,
1961
<0,1=6.4 .3/ ash 1.7 ug/g ash (median) a8 of ES Jejunum Tipton and Cook,
101 196)
0.5-12.0 ug/g ash 4.0 ug/g ash (madian) 80 of ES lleum Tipton and Couk,
84 196)
1.7-20.0 ug/g ash 6,2 ug/g ash (wedian) 3 ES Cacum Tipton and Cook,
1963
0.5-16.0 ug/a ash 3.9 ug/z ash (median) 101 of ES Sigmoid colon Tipton and Couvk,
108 196)
1.1-13.0 .g/g ash 4.1 ug/a ash (median) 42 ES Rectum Tipiun and Cooh,
196)
TX-4907

7-24~78




CHROMIUN (continued)

Ne, of Analyticeal
Tisswe Range Mean Level Casea Methed Conmeonts Ralfovence
Ridwmey 0.0-2.9 ug/g dvy wt. 1.2 ug/u dvy wr. ) s lo;: st al.,
19
Not given 0.16 ppm wot wt. S | 4] Sudden accidont victime (wormal) lo;: et al.,
19
0.002-0.087 microwsles/g Not given 1%0 1] AMults vhe disd unenpectedly, Perey ot al.,
ash 3¢, Leuls 1962
2.0-37.3 ug/g ash Not given 150 Colovimatry High levels in ehildrenm, Sehreeder ot al, 4
especially infants 1962
0.0-1.0¢ ng/100g dry wt. Not given Net s Tietz ot al.,
siven 1957
<0.1=4.3 ug/g ash 1.0 ug/g ash (median) 117 0t |8 Tipton and Cooh,
142 1963
Larynx <0.1-6.0 ug/g aah 0.1 ua/s ash (median) 27 of &S Tipten and Cosk,
49 194}
Liver 0.0-11.3 ua/g dry wt, 3.3 ug/g dry wt, 4 s Hoch ot al.,
198
Wot given 1.9 ppm dey we. 4 1] Sudden accident victims (nermal) | Keeh o¢ al,,
19%¢
Wot gilven 16.0, 14,6, 9.5, amd 104 ARS Values for, respectively, nevuals] Mevgan, 1972
9.2 ug/s ash males onphysena, snphysena/cancer and
Saneer patisnts
0.002-0.07 micromoles/g Vot aiven 130 s Adults vhe died unenpectedly, Porry et al,,
ash 8t. Leuts 1962
TX=4907
1-24-18

i o

Coe Pt )

LAY 2 )
(-




T

119

CHROMIUM (continued)

-
Mo, of Analytical
Tiasue Range Hean Level Cases Nothad Componts Reforonce
Liver ot Civem 1.38:1.24 ug/g ash 10 s S white and 3 black male Parry ot al).,
(cont inued) Accident vietimn; long-term 197y
venidonta of St, Lauis
1.1-17.9 ug/g ash Not Given 150 Colorimetry High levels im children, Sehroedar ot al,,
sepecially inlancs 1962
0.0-1.0¢ wg/g dry we. Not CGiven Neot | 4] Tiets ot al).,
Givan 1987
<0,1-3,7 up/g ash 0.7 ug/q ash (madian) 113 4] Tipton and Cook,
ot 1963
146
Lung 1.8-9.6 ug/g dry w. 3.7 ug/g dvy wt, ] [ 4] l:ch et al,,
1997
Not Given 0.6 ppm wet wt. ) RS Sudden scaidont vivtine Noeh o1 al,,
(novmal) 19%
0.43-0.93 aicromole/g ash | Not Civen 1% | 4] AMulte yhe died unanpectedly, Pevry ot ald,,
2. Louis 192
ot Givem Hin,=3.0 up 168 Not Given Autapey samples frem 38 cities Sehroeder, 1970
Max.-2000 ug and 19 wonurban sveas
Ratained por yoar -
4.0 ug
1.1-85.2 ug/g ash Not Civen 130 Colorimetry Nigh levels in ehildren, Sehroeder at al.,
espacially infance 1982
0.0=1.0¢ ng/100g dry wt. | Not Givem et s Yiets ot al.,
Given 1997
3.4-30.0 ug/g ask 13.0 ug/g ash (median) 19 1] Tipton and Cook,
1963
TR=-4%?
1-24-28

AR



CHROMIUM (continued)

o, of Analytieal
Tissue Range Mean Level Cases Methed Comments Reference
Wuscle Not Given 0.1 ppm wet wt. ? s Suddan accident victims Koch ot al.,
(normal) 156
<0.1-5.0 ug/g ash 1.0 ug/g ash (median) 120 [ Tipton and Cock,
of 196)
136
Ovacy 0.7-130.0 ug/g ash 2.2 ug/g anh (median) 16 [ 4] Tipton and Conk,
1963
Omentum 2.3-32.0 ug/s ash 12.0ug/g ash (median) 13 | 4] Tipton and Cook,
1963
Pancreas Not Given 0.) ppm wet wt. ) ES Sudden accident victims Koch st al.,
w (normal) 1956
»
0.9-6.3 ug/g ash Not¢ Civen 130 Colorimetry High levels in children, Schroeder et al.,
espectially infants 1962
<0.1-6.8 ug/g ash 1.6 ug/g ash (median) 122 (1] Tipton and Cook,
of 1963
13
Placenta Not Given 0.145:0.090 ug/g wet wt. 8 Not Given Karp and
Robertaon, 1977
Prostate Not Given 0.2 ppm vet wt. 4 £s Sudden aceident victims Koch ot al.,
(normal) 1956
<0,.1-6.0 ug/g ash 0.9 ug/g ash (wedian) 41 (4] Tioton and Cook,
of 1961
B 30
Spleen Wot Given 1.4 ug/g dry we. 2 es Koch et al.,
1937
Not Given 0.3 ppm wet wt. 2 ES Sudden avoident victime Koch e¢ al.,
{nermal) 3¢
TX-4907
1-24-78
- ——y 8 . 1 1 . ' \
. ara * 3 . N )
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CHROMIUM (continued)

No. of Analytical
Tissue Range Mean Level Cases Method Comments Reference
Spleen 0.002-0.062 microwoie/g Not Given 150 ES Adults vho died unexpectedly, Percy et al,,
(continued) | ash St. Louls 1962
0,.3-27.0 ug/g ash Not Given 1%0 dulovimetry High levels in children, Schroeder et al.,
espacially infants 1962
<0.1-3.2 ug/g ash 0.5 ug/g ash (median) 113 ES Tipton and Cook,
of 196)
143
Stomach Not Given 0.35 ppm wat wt. ] ES Sudden accident victims Koch et al.,
{normal) 19%6
0.1-6.6 ug/g ash 2.0 ug/g ash (median) 22 1 £] Tipton and Cook,
1963
Teeth <1.0-31.0 ug/s 2.30:0.69 ug/g Sé MS <20-year-olds, wide geographic Losee ot al.,
avea 1973
Testis Not Given 0.2 ppm wat wt. 1 ES Sudden accident victima Koch et al.,
(normal) 1956
1.0-3.6 ug/R ash Not Given 150 Colorimetry High levels in children, Schroeder ot al.,
especially infants 1962
0.1-6.3 ug/g ash 1.6 ug/g anh (median) [ 1 ks Tipton and Cook,
of 196}
n
Thyroid Not Given 1.3 ppm wet wt. 2 ES Suwdden accident victims Koch ot al.,
1956
<0.1-5.0 ug/g ash 1.3 ug/g ash (median) 18 ] Tipton and Cook,
of 196)
21
Trachea <0,.1-8.8 ug/g aah 1.6 ug/g ash (median) 33 of ES Tipton and Cook,
60 196
TX-4907

1-24-78




CHROMIUM (continued)

Ne. of Analytical
Tissue Range Mean Level Cases Methed Comments Releronce
T Urime ot Given 0.026 wg/liter Not NAA Gills et al.,
Given 1974
1.5-11.9 ug/liter 3.77 ug/licer 134 rs Adult men from various cities Imbusg ot al.,
and faves 196)
Not Civea 1.0 and 2.3-3.0 ppd b1 ] | §] Low value (or normals and high Perry, 1948
values for hypertensive patients
Uterus <0.1-10.0 ug/g ash 1.6 vg/g ash (medlan) 28 of 1] Tipton and Cook,
n 196)
o
TR-4907
1-24-78
————————ry Rt ] “ . - ] B . . PUET— ) . i . N i . .
—marem i R . . N . . o ) . .oE ] [T
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113

COBALT
No, of Analytical
Tissue Range Mean Level Casea Nethod Commenta Refarence
Mipose 0.010-0.012 ppm ¥ot given 2 Chowm, 1 white (age 60) and 1 blachk Parhas ot al.,
{(age 48) male 193¢
ot given 0.008 ppm 1 Colorimetry 46-yoar-old cadavey Verbes et al.,
1954
Not given 1.24 ug/g wet wt. 1 1] Schreeder et al.,
1967
Advenal Not given 0.1 ppm wet wt. 1 NAA Accident victima, age < 36 yra. .l‘.;: ot al.,
]
<2-11 ug/g ash <2 ug/g ash (median) 6of 14 | RS Tiptea et al,,
198)
Alimentary 0.017-0.023 ppm Not given 2 Chem. 1 white (age 60) and 1 black Perbes eoc al.,
tract (age 48) male 195¢
Aorta Mot given 0.40 ug/g wet wt. 1 ] Autepates Ich;ochr ot al,,
196
<2-& ug/g ash <2 ug/g ash (wmedian) 21 of 104] s Tipton ot al,,
1943
Bladder Not given 0.04 ppm wet wt. 1 NAA Sudden accident victima, age Kech ot al.,
< 36 yra, 1956
Not given <0.06 ug/g wet wt, 1 1] Autepay lch;u«r et al,,
1%
<2-2 ug/g ash <2 ug/g ash (median) 12 of 110] k8 Tipten ot al.,
1963
Blood Not given 0,00 + 0.00 mg/liter 320 AAS AMults] half in hard-vater area; | Bierenbaum ot
0,146 +0,026 mg/liter hall in seft-water area, Levw al., 1973
figures, Kansas; high figures,
Misseurti, Serum.
TX=4907
1-24~78
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COBALT (continued)

No, of Analytical
Tiasue Range Mean Level Cases Mathod Comments Referonce
Slood G.0061-0.0063 wg/100 ml Not given [} ] |4 Los Angeles area. Serum, Bute et al.,
(continued) 1964
Not given 0.0238 ng/ml [1) | 1] loa Angeles area. Whole blood., | Butt et al.,
1964
0.00-0.0% ppm Not given 39 Xeray spectrometry | Malas; mean age 35.) vrve, Golman ot al.,
1964
Boae 0.026-0.03]1 ppm Not given 2 Chem. 1 vhite (age 40) and 1 black Porden ot al,,
(age 48) male, Skeleton 1936
Not given 0.038 ppm 1 Colurimetry Ab-ysar-old cadaver Forbes et al.,
1984
11.0-22.9 ug/g dry we. 16.9 + 6.01 ug/g dry we, 124 AAS 40 normal; 31 onteogenic Jonen et al,,
sarcomas 1972
Not given 0.02 ppm wet wt. 1 NAA Sudden accident victim, Koch et al,,
1954
Srain Not given 0,02 ppm wet wt. 1 NAA Sudden accident victim, Koeh ot al,,
1936
0.05-0.37 ug/g wet wt. Noc given 2 [ 4] Autopuies Sehroeder et al,,
1967
<2-<2 ug/g ash <2 ug/g ash (median) 2 of 129| s Tipton et al.,
196)
Diaphragm Net given 0.14 ug/g wet wt. 1 Es Autopay schroeader ot ul.,
1967
<2-<2 uglg ash <2 ug/g anh (wedian) S of 91 { ES Tipton et al,,
194)
T™@-4907
1-24-78




e LT,

COBALT (continued)

! No. of Analytical
Tisawe Range Mean Level Caaes Method Comments Reference
; Esophagus Not given 0,025 ppm wet wt, 2 NAA Sudden accident victims Koch et al,,
; 1956
<«2-<2 uglg ash <2 ug/g ash (median) Sof 67| ES Tipton et al.,
1963
Gastrointes- Not given 0.008 ppm 1 Colerimetry hb-yoar-old cadaver Porbes et al.,
tinal tract 1954
Hair Not given 0.084 + 0,009 ppu 10 NAA Ohrusnik et al.,
i 1972
- - Not given 0.17 * 0.02 ug/g; 126; AAS Malea: femalea: age 10 months Schroeder et al.,
0.28 + 0.04 ugl/g b} ) to 102 years. Scalp hair. 1969
< 0.24-0,34 ug/g dry wt. Not given 2 MS; AAS Yurachek st al.,
1969
Heart 0.033-0.033 ppm Not given 2 Chem, 1 white (age 60) and ] hlack Porbes et al.,
(age 48) male, 1956
Not given 0.032 ppm 1 Colorimetry 4b-year-old cadaver Forbes et al.,
1954
0.16-0.23 ug/g vet wt. Not given 2 £S Autopaies Schroeder ot al,,
1967
<2-3 ugl/g ash <2 ug/g ash (wedian) 39 of 140| ES Tipton et al.,
1963
- {ntestines Not given 0.05 ppm wet wt. ) RAA Sudden accident victims. Koch et al.,
1956
Not given 0.08 yg/g wet wt. 1 ES Autopsy. Tlleum. Schroeder ot al,,
1967
TX-4907
1-24-78




COBALT (continued)

B No. of Analytical
Tissue Range Mean Level Canes Method Comments Relerence
Intestiies 0.04-0.17 ug/g wet wt. Not given 2 Fs Autopsies, Jejunum. Schroeder ot al.,
{continued) 1967
Not given 0.01 ug/g wet wt, 1 E$ Autopsy. Sigmoid colon, Schroeder ot al.,,
1067
<2-8 ug/g ash <2 uglg ash (median) 100of 31 | ES Cecum, I::;on ot al.,
€2-10 ug/g ash <2 ug/g ash (median) 18 of A3 | ES I1leum, Tipton «¢ al.,
1963
<2-<2 ug/g ash ©! ug/g ash (median) 6of 67 | ¥S Duodenum, Tipton et al.,
196)
a <2-<2 ug/g ash <2 uglg ash (median) 7 of 102} &8 Jejunua, Tipton et al.,
1961
<2-11 ug/g ash <2 ug/g ash (median) 21 of 10R] ES Sigmoid colon. Tipton et al,,
1963
<2-11 ug/g ash <2 ug/g ash (median) 10 cf 42 | ES Rectum, Tipton el al.,
196}
Kidoney 0.032-0.037 ppm Not given 2 Chem, 1 white (age 60) and 1 black Forhes ot al.,
(age 48) male 1956
Not given 0.64 ppm wet wt. 2 NAA Sudden acctident victime, Koch ot al,,
1456
0.03-0.11 ug/g wet wt. Not given 3 FS Autopsies. Schroeder ot al.,
1967
«2-2 ug/g ash <2 ug/g ash (median) 21 of 144] ES Tipton et al,,
_ 196)
T¥=-4907
1-2a-178

- tmrire;
——
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COBALT (continued)

No, of Analytical
Tiasue Range Mean Level Cases Method Comments Reference
Larynx <2-<2 ug/g ash <2 ug/g ash (median) 3 of SO ES Tipton et al,,
1961
Liver 0.064-0,126 ppm Not given 2 Chem, 1 white (age 60) and 1l black Forbens et al.,
(age 48) male 1956
Not given 0.056 ppm 1 Colorimetry 4b~year-old cadaver, Forhew et al,,
19%4
Not given 0.2% ppm wet wt. 2 NAA Sudden accident victims, Koch et al,,
1486
Not given 8,58 + 5.55 ug/g ash 10 ES S white and 5 black males; Perry ot al.,
accident victims, 1973
0.12-0.28 ug/g wet wt. Not given 2 ES Autopaies Schroeder ot al.,
1967
<2-10 ug/g ash <2 ug/g ash (median) 63 of V49| ES Tipton et al.,
1963
Lung 0.028-0,039 ppm Not given 2 Chewm, 1 white (age 60) and | black Forbhes ot al,,
(age 48) male 1956
Not given 0,018 ppm 1 Colorimetry 46-year-old cadaver Verhes ot al,,
1954
<20-140V ug/g Not given 169 Not given Autopsaies; 58 cities and 29 Schroeder 1970
nonurban areas
0.06-3.13 ug/g wet wt. Not given 2 19 Autopsies, Schroeder at al.,
1967
<2-9 ug/g aah <2 ug/g ash (wmedian) 26 of 141] &S Tipton et al.,
1963
TX-4907
1-24-78
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COBALT (continued)

No., of Aunalytical
Tissue Range Mean Level Cases Method Comments Referance
Muscle 0.006-0,008 ppm Not given 2 Chem, 1 white (age 60) and 1 black Forbexs et al.,
(age 48) male. Striated muscle., | 19%
Not glven 0.006 ppm 1 Colorimetry 4b6-ypar-old cadaver. Striated Foioen et al.,
muncle, 195%4
Not given 0,95 ppR wet wrt. & NAA Sudden accldent victims, Koch et al.,
1956
<2-<2 uglg ash <2 ug/p ash (median) 6 of 136| ES Tipton et al.,
19643
Nerve Not given 0,01% ppm 2 Chem, 1 white (age 60) und | black Forbes et al.,
(age 48) male. 1956
Not given 0,011 ppm ! Colorimetry 46-vear-old cadaver, Forben et al.,
1954
Ovary <2~<2 uglg ash <2 ug/g ash (medtan) 0 uf 16 | ES Tipton et al.,
1963
Omentum <2-12 ug/g ash <2 ugp/p ash (medlan) 26 of 5 | ES Tipton et al.,
1961
Pancreas 0.07-0.12 ug/g wet wt. Not piven 2 ES Autopuies, Schroader et sl.,
1967
<2-<2 ugl/g ash <2 ugl/g ash (median) 13 of 13Y] FS Tipton et al,,
1961
?lacenta Not given Not given 853 NAA Subjects lrom 4 large hospitaln, | Bapglan et al,,
Nashvllle, Tenn, 1974
Not given Not given 58 Not given Clty hospitala {n South and Karp and
Southeaat, Robertaon, 1977
TX-4907 o
7-24-178




ly

CORALT (vont inued)

[ No, of Analvtical
Tiasue Range Mean Level Cases Mathod Comments Refarence
Prostate Not given 0,11 up/g wet wt, | ES Aulopsy Schroeder et al,,
1967
C2aa2 upfRr oash <2 /e ash (median) 3 of 50 { ES Tipton et al.,
1963
Pioas 0,050,220 ugl/y wet wt. Not given J ES Autopnien, Schroeder et al.,
1967
Skin 0,016-0.021 ppm Not glven 2 Chem, 1 white male (age &) and | Forbus et al.,
biack (uge 48) male 1956
Not given 0,050 ppm l Colorimetry 46-year-old cadaver. Forbus ut al.,
1954
<2-11 ug/g ash <2 upfp ash (median) S of 22 ES Tipton et al.,
196)
spleen Not given 0.02% ppm wet wt. 3 NAA Sudden accident victimn, Koch et al,,
1956
0.06-0,30 ug/g wetl wt. Not given 2 ES Autoprion, Schroeder et al.,
1967
«2-<?2 ug/g ash <2 up/g ash (median) 8 of 143] EN Tipton ¢t al,,
1961
Stomach 0.04-0,22 upl/y wet wt, Not given 2 ES Autopnrles, Schroeder ot 4l.,
1967
<2-2 uglg ash <2 ugle ash (median) 15 of 131} kS Tipton et al.,
14961
Teeth 0,01-0.26 Lug/fg dry wt, 0,006 ug/p dry wt. 56 M8 Wide geographic arvea, losee ut al,,
973
TX-4907

7-24-18

[T
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COBALT (continued)

Tissue Range Mean Level ::n:' M;::;;:“ Comments Reference

Testis 0.14-0.15 ug/g wet wt. Not given H ES Autopsies, ::2;“‘" ot al.,
<2-¢2 ugly ash <2 up/g ash (median) 6of 72| €S I;z:on o al.,
Thyroid <1-3 Lg/g ash <2 ug/g ash (median) Jof 21 ES I:::M et al.,
Trachea <2-4 ug/g ash <2 ug/g ash (median) 13 of 60| ES ‘{'::r‘ou ot al.,
Cterus <2-<2 ug/g ash <2 ug/g ash (median) Jof 32 ES I}NP.‘;O“ et al,,
Vena cava Not given 0.025 ppm wer wt. i NAA Sudden accident victims. t{:;h et al,,
6

TX~4907 ——— —
1-24-78




ST~
L\\«ovv» Tew e e

Mean Level

2.6 ppm wet wt,
4.2 mp/p Jdry we.
200 g/ ash (median)

3.% ppm wet wt.

Not given

Not given

90 up/g ash (median)
1.0 ppm wet wt.

110 ug/g anh (median)
6.6 + 1,74 ug/y dry wt,
0.410 and 1,190 mg/100
R wet wt,

0,4 ppm wet we,

Not given

COPPER

Canes

o |

Methuod

Analyeical 1"

Comment s

r- - ——

110

Not
given

Tisswe Range
Adrenal Not given
0.4-7.9 mg/g dry wt,
160-2350 ug/g ash
| Avrta Not glven
: 1.9-12,0 micromoles/g ash
0,79-2.20 micromolen/g asi
E )
- S0-140 ug/p ash
|
|
8ladder Not given
76-180 ug/g ash
Bone 5.0-7.3 ug/R drv wt.
- Not given
Not given
4.5 mi/g dry wt.
TX-4907

7-24-18

Colorimetry

Colorimetry

ES

Colorimetry

ES

ES

Colorimetry

ES

AAS

ES

Colorimetry

Colorimetry

s v S

Accldent victima

Accident victima

None

None

None

Accident victims

None

None

fLow value -- rib Lone; high

vitlue - long bone

Sudden accident victimn

None

SR

s rme e s mp——————s

Reforence

Kach et al.,
1954

Koch et al,,
1957

Tipton and Cook,
1963

Kocl et al,,
1956
Perry, 1968

Perry ot al,,
1962

Tipton and Cook,
19634

Koch et al.,
1956

Tipton and Couk,
194

Janen i al,,
w72

Kehon ot al,,
1940

Koch ot al,,
1956

Kach ot a4l.,
19%7




COPPER (continuen’

No. of Analycical 1
Tissue Range Mean lLevel Casneos Method | Comment s Relerence
Blood Not given 144.60 + 3,93 ug/100 ml; 520 AAS One-half sample from soft water Bierenbaum st
172.1. » 4,76 ug/100 ml area (Kansas City, MO) and other | al., 1973
half from water area (Kansas Cisy
KA, low value), Blood serum.
0.0711-0.110 mg/100 ml 0.0711 and 0,102 mg/100 266 {3 Patients, blood donorn, and nor- | Butt et al,,
L} mal individuals, Los Angeles 1964
area., low value - serum; high
value - whole blood
Not given 1.29 + 0,13 ppm 9 X~ray spectrometry | Healthy males, mean age 15.3 yra. | Go/man ot al.,
Blood serum, 1964
- Not given 91.6 # 2.6 Lg/100 m); Not ES Low value - rales; high value - Hambridge and
- 107.4 + 5.1 ug/100 ws given females Droegemuel lor,
1974
31-281 ug/100 ml 100 ug/100 m} 100 ASV None Hecker et al.,
1974
82-147 ug/100 wl 107 ug/100 wl 164 AAS 119 males and 43 femalen Henkin, 1971
930-1280 ug/itter; 1120 ug/liter; 48 AAS Low values -~ male; high values - | Hohnadsel et al,,
930-1420 .g/liter 1170 ug/liter {emule 1973
Not given 0.114 mg/100 g Not Bs None Kehoo ot al,,
given 1940
Not given 98 ug/100 ml 58 Colorimetry Accident victins Koch ot al.,
1956
16-348 mg/ml 89 mg/ml 24) AAS Malea Kubota et al.,
1960
Not given 6,40 ug/ml; 17 AAS Firvat value - liver blood; second | Owen ot al., 1977
139 ug/100 m} velus -- heart bloed
—bicm e et e v et et 1= 40+ 22 Ao e e s e PRS-
TX=-46907

71-24-7A
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COPPER (continued)

No, of Analytical 1 W
Tissue Range Mean Level Cases Methad Commen: s Reference
Slood Not given 1.2 ug/ml Not Not Riven Rentoul and
{cont inued) given Smith, 1973
91-123 ug/wal LIl ug/ml 6 AAR Malesn. Red blood cell analyxix Robbins et a}.,
197%
12-67 ag/ 100 ui; 36 mp/ 100 ml; 27 patva | Not given Firat value - usbilical cord Schoinbary ot
L18-302 mg/}00 ml 216 mg/100 =l planma; wecond value - maternal al., 1954
plasma
G.22-1.70 ug/lo0 g 0,66 ug/l100 g 60 AAS White children ages 2 mon, to Smith, 1976
13 yen,
Not given 142 + 24.82 ug/l00 w); 958 AAS Fivat value — 6 year-oldn; second | Tensmer ot a},,
120,40 + 19.68 ug/100 al value -~ 12 year-olds 1973
w."h Not glven 0.40 wmg/l00 g wet wt. Not (L] None Kahoa oc al.,
Riven 1940
Not given 3.6 ppm wer wt. A Colorimetry Accidant victima Koch et al,,
1956
19.3-35.1 mg/g dry wt. 30.0 mg/g dry wt, 3 Colorimetry Nene Koch et al,,
19%?
Not given 1,23 + 0.16 mg/100 g; 10 and 78 | €8 Fieat value - 0 to ) mos.; second | Nusbaum et al.,
2,07 + 0.16 wg/100 ¢ value -- ahove 12 mou. 1958
4.7-10.0 micromolen/g ash | Not given 100 | £ None Porry, 1962
3.8-8.0 micromolen/g ash | Not given 150 ES None Perry et al.,,
1862
Not given 23.9 ug/p dry wt, Mot Not given None Rentoul and
aiven Smith, 1974
TX-4907

1-24-78




COPPER (continued)

No, of Analytical
Tissue Range Mean Level Cascs Me thod Comments Reference
“ Brain 240-300 ug/g ash 360 ug/g ash (wedian) 127 ES None Tipton and Cook,
(cont inued) 196}
Diaphragm 110-200 ug/g ash 140 ug/g ash (median) 91 ES None Tipton and Cook,
1863
Esophagus Not given 3.5 npm wet wt. 2 Colorimetry Accident victims hoch ot al,,
1956
84-200 ug/g ash 120 ug/g ash (median) 66 gs None Tipton and Couk,
_ 1963
Feces Not given 1.} + 0.2 mg/day; 2 4] Healthy malew, 21 and 29 yra, oldd Tipton ¢t al.,,
1.3 4+ 0.1 mp/day Univeralty of Cincinnati 1969
3
Fetal 17.5-21.5 ug/l00 g Not given 249 Not given Compared to npeciwens from lead Fahin et al.,
membranes mining region; difference 1976
insignificant
Hair r.8-234.0 ppm 34.1 ppm 33 NAA Children and adults, Oak Ridge, Baten and Dver,
Tenn, 1965 ,
Not given 17.9 ug/a: 13.0 ug/g: 50 AAS From hospital delivery waed, Baumalag wt al.,
10.9 ug/s Cincinnaci, Ohio; 68% black, 32% [ 1974
white; values respectively for
maternal scalp hair, maternal
pubic hair and neonatal acalp
hair,
1.01-144.0 ug/g: 12,10 ug/g: 18,25 ng/g 229 chil- | AAS Three New York metropolitan cem- | Creason, 197%
2.22-184.0 ug/g dren; 204 munity samples
adules
10.7-41.6 ppm; 22.6 ppm: 2.0 ppm 50 AAS Low values - males; high values | Bads and Lambdin,
11.4-61.4 ppm females 197)
TX-3907
7-24-78

——— }
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COPPER (continued)
N, of Analytical
Ticsue Range Mean Level Canes Method Commentn Refarence
Hair 0.,00312-0,01280 2 dry wt. | Not given 18 £S8 White males, )5-70 years old Goldblum ot al.,
(cont inued) 14%)
Not given 11.8, 12.6, 13,3, 22,5, 165 ANS Pourth-grade boyw from 5 cition Hammer ot al.,
and 25.7 ppm 1971
9.64~31,0 .g/% 16.7 up/s 12 AAS Both nexes, varied agen, and Hinner + at al,,
diverne geographic areas 1974
Not given 13.27 ur/s 13 NAA None Hahler ot a),,
1970
16.0-19.5 ug/s Not given 20 ES None Martin, 1964
8-50 nLg/g; 5-60 ug/g Not aiven 211 AAS Pirst valuen — males; wnecond Potaring et al,,
values -~ femslea 1921
Not given 23.) ug/g dry wt. Not Not given None Rentoul and
alven Smich, 197)
Not given 16,1 + 1.2 ug/s; h” and 47] AAS No dyen or bleachen Schroeder and
35.6 + 10.2 ua/g Nason, 196%
Not given 70,7 + 0.9 ug/g 1 AAS None Sorenson et al.,
197)
Not given 4.7 ug/r ash; 2 AAS and MS None Yurachek, 1969
16.2 ua/g ash
Heart Not given 0,190 ng/100 g wet wt, Not ES None Kehoe ot al.,
riven 1940
Not given 2.33 + 0,27 ng/100 g 21 and 137 ES Pivat value — 0 to 3 mon.; second | Nushaum et al.,
1.8 4 0.09 mg/100 g value — above 12 mox. 1958
3.3-8.5 ajcromolesa/g ash | Not given 100 ES None Perry, 1968
TX-4907

7-24~-78
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Tissue

T S

Weart
(continued)

latestine

™-4907
1-24-78

R e T S S

Range

3.9-7.0 micromole/g ash

Not given

250-460 ug/g ash

Not given

Not given

9.3-46.3 mg/g dvy wt.

160-420 Lg/g ash

160330 ug/g ash

170-400 ug/g ash

150-280 ug/g ash

150-340 ug/g ash

110-270 ug/g ash

i
!

Mean Level

Not given

16.5 ug/g dry wt.

350 ug/g ash (median)

0.110 mg/100 g wet wt.

0.4 and 4.0 ppm wet we.

29.7 mg/g dry wt.

260 ug/g ash (median)

230 ug/g ash (wedian)

240 yg/g ash (median)

220 ug/g ast (median)

210 ug/g ash (median)

170 ug/g ash (median)

COPPER (continued)

Ko, of Analvidival
Canes Morhod
s e e

150 ES
Not Not given
given
140 141
Not ES
given
1l and 9 | Colorimerry
9 Colovrimetry
67 ES
101 ES
R4 [4)
n ES
108 ES
42 | A

I e L

None

None

Accldent victime

None

Duodenum

Jejunum

1leun

Cecum

Sigmoid colon

Rectum

- -——————————— 4 —

Comment s

[

e e

Refotenie

Perry ot al,,
1962

Rentoul and
Saleh, 197)

Tipton and Cook,
1963

Kehoe et al.,
1940

Koch et a),,
1956

Koch et al.,
1982

Tipton and Cook,
1963

Tiptor and Cook,
196)

Tipton and Cook,
1963

Tipton and Cook,
1963

Tipton and Cook,
1963

Tipton and Cook,
1963




Jr——
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B e T L R O

COPPER (cont{nwed)

No, of Analytical
Tissue Range Mean Level Cason Method Comments Reference
Kidney Mot given 0.166 mg/100 g wet wt, Not BS MNone Kehoo et al.,
given 1940
Not given 4.1 ppm wut wt. 8 Colorimetry Accident victims Koch et al.,
1956
12.4-54.1 mg/g dry wt. 30.9 mg/g dry wt. 8 Colorimetry None Koch et al.,,
1957
34-68 ug/g ash 54 ug/g ash 46 AAS None Morgan, 1972
Not given 2.63 * 0.34 wg/l00 g; 67, 3, [ 11 FPirst value - 0 to ) mas,; necond | Nusbaum et al.,
0.84 mg/100 g; 1.77 +  |and 201 value — 3 to 12 mos.; and third | 1938
0.09 mg/l00 g valus -- above 12 won.
3.1-16.0 micromoles/g ash| Not given 100 ES Nons Perry, 1968
3.0-3.4 micromoles/g ash | Not given 150 FS None Porry et al.,
1962
Not given 14,9 ug/g dry wt, Not Not piven None Rentou) and
siven Smich, 1973
190-340 .g/g ash 260 ug/g ash (median) 143 ES Nono Tipton and Cook,
1963
Larynx 14<150 ug/g ash J) ug/g ash (median) S0 ES None Tipton and Cook,
19¢)
Liver Mot given 0.710 wg/100 g wet wt, Not ES None Xehoe ot al,,
given 1940
Not given 9.0 ppm wet wt. ] Colorimetry Accident victims Koch et al.,
1956
1.85-63.0 mg/g dry tissue| 41.2 mg/g dry tinsue 8 Colorimecry None Koch ot al,,
1957
TX-4907

1-24-78
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foumer

Tissue

b = e e -

Liver
(continued)

Lung

»

. e e = e e g an

Range

TR-4907
1-24-78

Not given

292-420 ug/g ash

Not given

31.3-8.9 ug/g wet wt.

7.7-32.0 micrumolas/g ash |

5.0-21.0 micromoles/g ash

Not given

; Not given

320-1300 ug/g ash

Not given

Not given

Not given

10.5-27.8 mg/g dry wt.

toan Leved

408 ug/g ash
394 ug/s aeh
32.49 + 1.91 mg/100 g;

2.33 mg/l100 g; 2.76
ng/100 g

5.8 ug/g wet we.

Not given

Not given

1070 + 628 ug/g ash
25.3 ug/s dry wt.

510 ug/g ash (median)

5.3+ 1.3 ppm wet wt.

. 0.110 mng/100 g wet wt.

3.0 ppm wet wt,

17.7 mg/a dry wt.

CUPPER (continued)

No, of
Canes

Not
given

46
67, 3,
and 199

17

100
130

10
Not

given

148

Not
given

Anilveical

- Hol!un!.”v
AAS

AAS

ES

AAS

4

kS

ES

Not given
ES

ES or Chem.
ES
ColoTimetry
Colorimetry

[ et s m—— e e

Commenta

None

Pirat value - 0 to ) mos,{ second
vialue - 3 to 12 wmos.; and third
value - ahove 12 mos.

None

None

None

Males

None

None

Accident victims

Referense

Morgan, 1972

Morgan, 1972
Nusbaum et al,,
L1958

Owen et al.,
1977

Perry, 1968

Perry ot al,,
1962

Perry ot al.,
1973

Rentou) and
saich, 197)

Tipton and Cook,
1963

Vallee et al.,
1957

Kelwe ot al,,
1940

Koch ot al.,
1956

Kach et al,,
. 1957

‘.l
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. : Cd — '
COPPER (continued)
No. of Analytical
Tissue Range Mean Level Casien Mothod Comments Referanco
Lung Not given 0.98 + 0,21 mg/100 g; 6 and 72 | S FPirat value — O to 3 mun,; Nusbaum et al.,
{continued) L.21 +# 0,08 mg/100 g second value - above 12 mos, {958
1.6-8.5 micromolen/g ash | Not given 100 ES Perry, 1968
1.4-2.8 micromoles/g ash | Not given 150 ES Perey ot al,,
1962
500-2%00 ug 168 Not glven Autopsien from «itics and non- Schroeder, 1970
urban areas
92-180 ug/g ash 120 ug/g axh (wedian) 141 (4] Tipton and Cook,
196)
50-250 ug/g ash 130 ug/g ash 141 ES Autopries, 9 cities Tipton et al,,
1964
i1k Not given 0,243 + 0,077 ug/ml 50 AAS None Picciano, 1976
IMuscle Nox given 0.12%5 mg/1l00 g wet wt, Not ES None Kehoe et al.,
glven 1940
Not given 4,0 ppm wet wt, 11 Calorimetry Accident victims Koch ot al.,
1956
8.0-30.) mg/g dry wt.; 31.0 mg/g dry wt.; 6 and 3 Calorimetry Righ values — cavdiac musicle; Koch et al,,
4.2-17.7 mg/g dry wt, 12.4 mg/g dry wt. low values - striated muscle 1947
50-120 ug/g ash 74 pg/g ash (median) 136 ES None Tipton and Cook,
1961
Nail 0.00094-0.00810 X dry Not given 18 ES White malen, 15-70 years old Coldblum et al.,
tissue 1953
17.32-91.53 ug/g: 51.1) + 22,84 ug/s; 18 NAA Low values — adults; high values 4 Kanabrocki et al,,
42.59-120.00 ug/s 86.36 + 44,51 ug/g children 1968
TX-4907

1-24-73
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kel

R N—

COPPER (continued)

No. of Analytical
Tissue Range Mean level Cases Method Comments Refevence
[natd dot given 13.27 ug/s 11 NAA None Mahler ot al.,
(continued) 1970
7.72-7.8 ug/sg: Not given 20 ES low values - toe nails; high Martin, 1964
10.6-14.8 ug/g values - finger naila
jOvary 83-180 ug/g ash 120 ug/g ash (median) 16 ES None Tlp;on and Cook,
196
Omentum 110-280 ug/g ash 190 ug/g ash (median) 7S ES None Tipton and Cook,
196}
khncroas Not given 2.8 ppm wet we. 4 Colorimetry Accident victimm Koch et al.,
1956
5.7-27.0 mg/g dry wt. 12.2 wg/g dry we. 4 Coloiimetry None Koch wt al.,
1987
92-210 ug/g ash 140 ug/g ash (wmedian) 138 ES None Tipton and Cook,
1961
Lrhccnta Not glven 14.40 4+ 12.98 354 AAS Une year collection from normal Dawson, 1969
micromolen/g dry we. deliveries, Houston, Tx.
Not given 8.13 + 0,34-28.54 + 2.5%4 5354 AAS Seasonal variation Dawsnon et al,,
micromoles/g 1968
17.0-22.0 ug/l00 g Not given 249 Not given Compared to specimens {rom lead Fahim ot al.,
mining vegion; difference 1976
{nuignificant
Not given 1.598 + 0.172 ug/g wet b1 ] Not given Cicy hospitals in South and Karp and
wt, Southeant Robertson, 1977
Prostate Not given 2.4 ppm wet wt. 4 Colorimetry Accident victims Koch at al,,
1956
TX-4907
7-24-78




€L

Tissue

b e e

Prostate
(continued)

Saliva

Skin

Spleen

Stomach

b e e s

TN-4907

e AT A I TATY SRR K A A~ T 8 SN 4L MRS A g s s

Ranawe

{57-160 ug/g ash

2.93-15.61 ug/100 ml

0.00074-0.00880 X dry wt.

80-150 ug/g ash

Not given

Not given

4.9-13.4 mg/g dry wt.

Not given

1.2-3.8 aicromoles/g ash

1.1-2.0 micromolea/g ash

67-120 ug/g ash

Not gilven

Not given

L

Mean Level

100 ug/g ash (wmedian)

7.53 + 3,45 ug/100 ml

Not given

100 ug/g ash (median)

0.08% mg/100 g wet wt.

2.0 ppm wet ut.

9.2 mg/g dry wt,

3.06
1.03

1.43 mg/100 g;
0.15 mg/100 g

{+id

Not given

Not gilven

89 ug/g auh (median)

0.107 wg/100 mg wet wt.

3.0 ppm wet wt,

P

COPPER (continued)

No, of Analytical
Casen Method
30 ES
21 NAA
18 ES
22 ES
Not ES
given
$ Colovrimetry
L] Colorimecry
| and 73 s
100 | 4]
150 ES
14) ES
Not ES
given
& Colovimatry
B O SR O Y

Comment s

None

None

White males, 15-70 years old

None

Kone

Accident victims

None

Pirat valus — 0 to ) mos.; second
value -~ above 12 man.

None
None

None

None

Accldent victima

Reference

Tipton and Cook,
1963

Kanabrocki et
al., 1963

Geldblum et al,,
195)

Tipton and Cook,
1963

Kehoe ot 8l.,
1940

Keeh at al.,
19%¢

Kech et al.,
1937

Nushaus: et al,,
1958

Perry, 1968

Perry ot ol,,
1961

Tiptren and Cook,
1943

Kahoo et al.,
1940

Keeh ot al,,
1956

L ———
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&

Tissue

Range

Stomach
(cont inued)

Sweat

Teeth

Testis

Thyroid

Teachea

Umbilical cord

Urine

13.3-25.4 mg/g Jdrv
Ju-1440 up/titer;
390-22H0 ug/liter

Not given

0.07-208.0 ug/y

Not given

58-110 .g/g ash

Not given

41-240 /g ash

25-96 up/g ash

V. 5-22.0 ag/loo g

Not glven

TX-4907

P-2n-d

COPPER (continued)

S R— —

wt,

1( No. of Analyvtical
Mean Level Cases Method Comment s Relerence
19.8 mp/p Jdry wt, 4 Colorimetry None Koch et al,,
1937
550 + 350 ug/liter; 4N ANS lLow values - male; high values Hohnadel et al.,
1480 + 610 up/iiter female 19713
0.51 + 0,96 ppm 208 MS Teceth namples from <20 vear-olds, | Curzor and
Enamel., Corrvelation of high lLonee, 1977
carien with high level; low
carles with low level,
6,80 + 4,01 upl/g 56 s <20 year-olds Lonee ¢t al,,
1971
2.6 ppm wot wt. 1 Colorimetry Accident victims Koeh et al,,
1956
80 ug/y ash (median) 7 ES None Tipran amd Cook,
1961
2.6 ppm wet Wt L] Colurimetry Avcldent victims Koch et al,,
1956
94 ap/e ash (median) 20 ES None Tipton and Ceok,
1963
6 ug/y ash (median) 6. kS Nona Tiptun and Cook,
1963
Not given 249 Not given Campared to specimens (com lead Farhim ot al,,
mining region; difference 1976
insignificant
0,028 mg‘l Not NAA Nome Gilln ot ol,,
gilven 1974
- e o e e - e v e e e mrrins wim mrmiie rrm e v, ——— ———— 4 s e B G e o o s e ——

L anarssty




LY4

Urine
{vontlnued)

Uterus

Vepa cavi

TX-4907
7-24-78

gdﬁﬂf
Not glven
Not given
Not given
Not giver
73-130 ug’g ash

Not given

M Leveld

S0.37 + 1L M prdday

1,034 mg/l

<

JO4 up/ml

0,022 + 0,008 mp/dav:
0,042 + 0,01 mg/day

C 98 ug/g ash (medlan)

5.2 ppm wet wt.

COPPER (continued)

Cases
16

ot
plven

Mok

xiven

)
-

1

[N}

Novo of

Analytivat
Mot hand

NAN and Colorvimetry

ES

Not glven

ES

ES

Colorimetry

Commants

None

None

None

Healthy malesa, 23 and 29 years
old, University of Cinclinari

Nopne

Acclident victims

Tipton ot al,,

Tipton and Cook,

voireaw ome s

wlfevence

Konabrocki ot al
1965

Kehon et al.,
1940

Rentoul and
Smith, 1973

1969
1961

Koch ot al.,
1956

s e n i g




9L

popt=DDA
No, of Analytical
Tissue Range Mean Level Canen Method Comments Refevence
Urine 8,1-19.0 ppb 14.2 ppb 12 UuC=-EC General population, Florida Cranmer et al,,
1969
2907 — ot + e ———— it 42 e s s wn .

7-24-78
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p - e e e

Tissue

Adipose

(43

Adrenal

Blood

Not Given

Not CGiven

.21-0.34 ppm

0.09-0.99 ppa

0.0-1.84 ppa

0.0-1.2 ppm

Not Given

(a) 0.0029-0.0199 ppm
(b) 0.0015-9.0066 ppm
(c) 0.0018-0.0425 ppa
(d) 0.0078-0.0319 ppm
(e) 0.0057-0.0448 ppm
(f) 0.032-0.015%0 ppm

2.0-5.5 ppb

0.5-2.4 ppb

0.0-27.0 pph

0.0-4.0 ppdb

N SO

0.10 * 0.11 ppm

Not

; Not

(a)
(b)
(v)
(d)
(e)
(€3]

Not

0.24

Moan lLevel

Given

0,45 ppm

Given

0.10 prm

0.0083
0.003?
0.0121}
0.0139
0.0189
0.0079

Given

ppd

lo.\o PPb

(a) 0.0 ppm
{b) 0.0 ppm
{¢) 0.0) ppm

0.94 ppm of extracted
lipid

ppm
epm
ppm
ppm
ppm
ppm

1.58 (geometric mean)

DL

No, of
Cases

0 of 44

215

312
202
18 of 44

2c

B30 paira
53 patrs

1000

g et e v mem

Methaod

-

GC-EC

CC and GC-FC
GC=FC

GC

GC-EC

GC-EC

CC and GU=EC

GC

[ty
CC-EC

GC-EC

LCC-EC

Analytical

R A T R T .

Comment s

Texan agricultural area

(a) Perirenal fat
(b) Mesenteric fat
(c) Panniculus fac

Autopuies Dade County, Florida;
dineasad and normals

New Orleans, Loujsiana
Autopsies Miami, Florida;
diseased and normal

Surgical biopaies in Idaho
General population of Hawail;
autopsien agesn 28 wk.-88 yr.
(a) Plasma, males

(b) Plasma, females

(c) Red blond cells, males
(d) Red blood ceils, femalew
(e) Whole blood, males

(f) Whole hlood, femules
Mother-infant pairs in Missiunippi
Louisiana housewives; general

population; maternal blood

General population of ldaho

Surgical hiopaiea in ldaho

T

Reforenee

Burns, 1974

Casaret et al.,
1968

1968

Hayen ot al.,
1963

Radomuk{ et al.,
1968

Wyllie et al.,
1972

Cawaret, ot al,,
1968

D'Ercole ot al,,
1976

Selby ot al.,
1969

Watuon et al.,
187¢C

[f3' 0 M

Deichmann et »l,,

Dale ot al., 1967

e e ——
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Brain

Gonad

Humman tissue

Kidney

Liver

Lung

Lymph nodes

Milk

Placenta

-y

-t N

ISpleen

il-h’bl
1-26-78

10.08-0.40 * 0,10 ppm

Not Given
ﬂsot Given

0.04-0.30 mg/ha (fat)

Trace~3.0 ppb (fav)
0.1-17.2 ppb

Not Given

Sy e emeee

Mean Level

T

1.43 ppm of extracted
1ipid

0,22 ppm of extrvacted
lipid

0.18 ppm of extracted
lipid

Not Civen

|
0.12 ppm of extracted

lipid

2.43 ppm of extracted
lipid

Not Given
0,03 ppm of extracted
Hpid

0.03 ppm of extracted
lipid

|
10,17 mg/kg

'0.70 mg/kg
0.62 (geometric mean)

0.49 ppm of extravted
lipid

php

No, of
Civesd

0 of 44

2 of 44
36 of 44
115

I8 of 44

42 of 44

25 of 44
1l of a4

53

$3 pairs

27 of 44

B .

Moethod

kC and GC-EC

(¢ and GC-EC
CC and GU=EC
KGC=EC

KC and GC-EC
LC and GC=FC
k'.(‘-l:kf

CUamd Gue=FC

LC and CU-8C

"

e
rc-ﬂc

K'Coand GU-EC

[ Analvtical

General population in Hawvait;
utopsies ages 28 whk,-88 yr.;
ONe MATTOW

ICeneral population of Hawaill;
autopaies ages 28 wk,-88 yr,

Leneral population of Hawaiil;
autopsies ages 28 wk.=HR yr.

General population in Hawatl

eneral population of Rawall;
autopsien ages 28 wk.-H8 yr.

General population of Hawail;
Autopatien agen J8 wk. AR vrv.

Wutopaies Miami, Florida; diacased |
and normal

Leneral population of Hawattl;
liutapaies agea I8 wk, BN vr.

Kieneral population of Hawail;
liutoprien agen 28 wh,=N8 vr,

#urulnu mothers In Feansylvenda
!
Femalon, rural Colorvado

Aoutsiana hounewives; general
populat ion

Reference

K'asatet ot al,,
1968

Camarer et al.,

1908
iCanaret et al,,
1068

Klommer ot
1977

al.,

]Casaret o al,,

1968

Canaret ot al,,

1968

Kadomsk{ et a4l,,
1960

Canaret ot al,,
1968

Candaret ot al.,
1968
Rroger, 1972

Savage ot al.,

)

Nelbv ot al.,
1969

Loneral population vl Hawail; Wanaret et al,,

hulupltru agen 28 wh, -8R vr.

,lwnﬂ
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R - [ —— - SR
b+ e ot e e e < e ea e e et e ep e el e
Tissue Ran,ne Mean Leved
! SO S
Urine 0.25-0.4) ppd 0.3 ppdb
L o e e e e b -

TA-4907
7-24-78

N g e,

by

w

Casens

| §

O AL

R APIA ]

|,..
{

(Hor) XV

Analvtdicat

M rhod

ERITIE?

R

Camment s

General population in Flortda

Reforence

Cranmer ot al,,
1909




*H

v.p' - DDE

1 No. of Analytical
Saue Range Msan lLevel Cases Method Comments Relavence
Adipose 0.03-0.3) ppm 0.29 ppa 25 GC Nev Orleans, 1964 Hayes et al.,
190%
Blood <0.0003-0.0045 and 0.0022 and 0.001M ppm 10 M GC Men and women, genera’ populationd Dale et al..
<0.0003-0.00235 ppm 10 F Whole 1967
<0, 0006-0.0096 and 0.0036 and 0.0012 ppm o GC Men and women, general population] Dale et al.,
<0.0006-0.002) ppm 10F Plasma 199?
Red blood <0,0007-0.0031 and 0.0012 and 0.0016 ppm 10 M GC Men and women, eneral populationd Dale ot al.,
cells <0,0003-0.0039 ppm 10 F 196?
n~‘”7 N anw-—it-.‘».-r'-". o ————————
7-24-78

AP
P

et

Eer




I8

e rm e e -

Tissue

kT Sy

Adipose

I

TA-4907
1-24-78

Range

Not Given
|Not Given
J!ot Given
JNot Given

1.9-13.2 ppm

*0.“-2],6 (]

rot Given

lb.’-l].ﬂo [ ]

3.5-20.8 ppa

¢t Given
¢t Given

t Given

e

Mean Level

17,37 + 10.90 ppm
4.40 ppm, whole tiasue
10.26 ppm, 1at

4,48 ppm, whale tisaue
9.86 ppm, fat

46.64 ppm, whole tisaue
11,47 ppm, fat

6.92 ppm
Not Given
3.3 ppm
roz Given
5.5 ppm
10.5 ppw
69 ppm

7.33-17.91 ppm

pop'-ODF

Nivo
Cas

30
10
11
159
90
13

90

11

42
1173

uf

5

143 males

T

.

PC‘““
GC-EC
GG -EC
f3C-¥C
C-FC
RC-EC
Fc-tu

IC‘ E(:

c-EC

Aralvt i ol

Mot hod

Comment s

Agricultuta) area, Texan; tiusuen
from surgery, 1969-72

Mesenteric
Panniculun

Per{renal

jAutopates, Florida

Wutopaies, Florida; general popu-
1ation

Autopsies, Florida, whites and
blacks, respectively

ontrols for anticonwviluant
herapy atudy

ontrals far experiment on reduc-
fon of pestictide residues with
iphenylhydantodn

utopsien; controls
ange of meana, various discanes,
l(Hypertenston high)

(a) Pemale smokers, hlack and
hite

b) Pemale nonsmokers, black and
hite

¢) Male smokern, hlack and white

P

Autopsies, Hawai{; ?& wkn.-88 vrs,
Autopsien, Hawall; 28 wke,-B8 yra,

putopnicu. Hawati; 28 win,~-BR yra,

bt et

Retereme

Burne, 1974

Canaret et sl.,
1968

Canaret wt al.,
1964

Casaret et al.,
196K

Davies ot al.,
1965

Davies et al.,
1948

Daviea, 1969
Davien ot al.,
1969

Davies et al.,

1971

bclchaann et al.,,
196R

Domanski( et al,,
1977




Tissue

b~ e —

Adipose

4]

T-a907
7-24-18

:

S - e e e e -
Riange Mean Loevedl
Not Civen (d) 11.6 * 2.8 and 4.3
1.5 ppa
2«13 ppm 6.1 ppm
0.56-21.17 ppm 6.85 ppm
}
2.6-21.7 ppm 12.9 ppa

Not Given 7.4 ¢ 5.3 ppm

0-31 ppe 7.0 ppa

0.1-0.4 ppm Not Given

n.d.-49 pem Mot Given
Not Given 4.%8 ppm
1.7-30.8 pom 7.8 ppm

'

3.66 © 7.64 to 19.27 * 6.3 ppm (normals .69 * 4,07
range of means in various (Jiseases; metastatic
malignancy highest.

S.1 ug/g

1.8-13.5 wNUR

pop-o0E

of !

No, ’

Coves

- -

143
males

6l

(]
3
"~

994

S0

70

10

332

0d

Analved -a?
Method

GC

Colorimetry
4
Colorimetty

GC

Colorimetry
Colorimetry
FC-EC

Colopim-try

LC=-EC

R

Comrentn

(d) Male nonsmokers, hlack and
white

Smoking may induce ¢nzvmes which
1metabolize DUT!

|

iGeneral population, U.%. 19%

lPeoplo in New Urleans

|

Prison inmates, bhefore experimen~
tal oral doaes of DT, 19%

Study of progreasion of atorage
of DDT metaholites in general
population, 1963

Autopries; no outsatanding Ji¢-
{eretven batween nermals and
persvna dving of & varietv ot
dingeanes

Autopay tissues from 19i8-40
Autopay tinsues, 1952

Autopsiesn, Arizona, 1966-68

132 blopsy, 7T autopay; general
Population, 1.8, 1961-62

A
|

196u-07
!
|
Autopsy tinnues

uwtopsien, Flovida,

Retetenie

Domanski ¢t al,,

Havea et al,,
1980

Haven et al.,
1969

Hayes et al.,
1971

Hoftman ot al.,
1964

Hofifman ot al.,

1967

Mattson et al.,
1944

Morgan amd Roan,
1970

Quinby et al.,

Radomal
1196%
|

[

et al.,

}Ramnﬂ( and Hale,
[Top




€8

.y ke v

pop'=DDE

e Eannta g
- - No. of Analytical
20ue Range Mean lLevel Casea Method Comments Reference
Adipose Not Civen S$.0 ppm 103 oC Utah, 1967-70 Warnick, 1972
(comt inued)
0.2-30 ppd 7.2 ppb 202 GC-EC 141 females, 61 wales, surgical Wyllie et al.,
tinsues, Idaho, 1970 1972
Mrenal Not Given 0.87 ppm, whole Tisaue 18 GC-EC Autopsles, Havall. 24 wke.- 88 vr Canaret et al.,
Not Glven 8.57 ppm, fat 13 1968
Blle 0.5-5.1 ppb 2.3 pph 5 GC=EC Flderly men; evidence of Panchal et al.,
excretion of peatictide metaboliteg 1974
by liver
Slood 6.75-34.8) ppb 20.56 ppb 960 GC~¥EC Michigan counties, 1968-70 Rloomer et al.,
1927
Not Given 0.0132 ppm 10 GC~-EC Women with no occupational Dale et al,, 196#
. exposure to inmscticiden, Serus Heet {ng abatract
0.0043-0.0233 ppm 0.0114 ppm o GC-EC Plood Dale et al., 1964
0.0069-0.0499 ppm 0.0237 ppm 10 GC~EC Plasma
0.0053-C.0473 ppm 0.0198 ppm 10 GC-EC Serum
Futension of above atudy
0.0062-0.0367 ppm 0.0178 ppm 10 CC-EC Malea, gpenerval populatton Date et al,, 196]
0.0068~0.0107 ppm 0.0088 ppm 10 GC-EC Femalea, general population
0.0101-0.0416 ppm 0.0237 ppm 10 GC-EC Males, general population. Plasma
0.0039-0.0344 ppm 0.0133 ppm 10 GC-EC Femalea, general populatiom,
. Plasma
2-34 ppd Not Given 119 GC=EC General popnulation, Florida Davies et al.,
\ 1968
\
Not Given 3 ppm 64 GC-EC General population, Flortda, Davies et al
Not Given 16 ppm b} 1967-68; whites and blacka 1969
respectively
TX-4907

7-24-20
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Pop ' =DOE (continned)

BT - e tmmmr o mitn = i e g s eim s w et et nt e et e e
’ { No, of Analytfcal
Tisswe Range Mean Luvel Canon Method Comment s
e e e e gy i 7 e e s e e 2 st St e 84+ e e
Blowd Not given 25,4 2A.7 ppb 1568 Not given Nnvai;b community at large,
(cont inned) : 1969-70.  Ppreaence of p,p' 00}
may stimulate synthesix o1
releanc of choleaterol in liver,
lvading to an elevated wnerun
cholestereol., Serums.
0.3—)2;5'gyb 2.65 ppb (gou-eirlc 53 [HWS 1Y S1 mothers, Louiniana,
R 7 wean) pairs 36 rural, 16 urhan, 19h¢-h)
0.005-0.02? 3 0,011 ppm a0 GU-RC Exkimo chilaren, age 6-17 yrn.,
20 malen, 20 females. 1472,
. Maternal bhlood,
Not given 19.4 ppb 1417 o ttah, 1967-70. Serum,
0-383 ppb, males 22,0 ppd 1000 GC=-FC Tdaho, 196768, ages 3-90 ven.
1-121 ppb, females 18.8 ppb (ioen up with age. Seruw,
26-78 ppd 4.5 ppb 24 Ge-EC Male agricultural vorkera, ldahe,
23-98 ppb 57.5 ppb 24 1970 and 1970, renpectively,
Serum,
2-70 ppb 15.5 ppb 202 C-EC t4) femalen, 6] malen, surgical
patienta, ldaho, 1970, Serus.
Brain Not given 0.0831 ppa 32; [H e X Whole tinsue and fat, rewpec-
1.59 ppm 3 tively, autopaien, Hawaii, 2%
wka, - B8 yra,
0.13-0.57 ppm 0.30 ppm 11 LC-EC Autepsiea, FPlorida
Not given 0.084 ppa 70 GeeEC Autopriesn, Arirona, 19h6-hH
" 5é
»
TX-4907 - T o

1-24-73

Reference

N [

Ranhad et ai.,
196

Selhy ot al.,
19h9

Serat ot
1972

al.,

Warnick, 1972
Wataon et al.,

Watson et
1973

al.,

Wyllfe et al.,
1972

Casnaret et al.,

Davieon et
1964

al.,

Morgan and
Roan, 1970




P.p'~DDE (vontinued)

Reference

PROSP—

No. of Analytical
Tiasue Range Mean Level Cases Method Comments
rain Trace to 0.20 = 0.18 p (normals 0.12 * 0.19); 1 GC-EC Autupsies, Florida, 1964-67
(continued) range of means {n varioup diseases, no disease
outstanding.
Gounad Not given 0,068 ppm 16 GC-EC Autopaies, Hawatit, 28 whs. - B8
1.78 ppm Yo yra. Whole tissue and f(at,
2 respectively,
. .:..%
0.03-0.56 p-M 0.27 ppm 11 GC=EC Autopsies, Florida
Kidney Not given .209 ppm 18 WC=EC Autopaies, Hawail, 2N wku. - 28
6.12 ppa 18 vrs. Whole tisaue and fat,
respectively,
E 0.08-1.2 ppm 0.35 ppm 9] GC=EC Autopsien, Florida
Not given 0,133 ppm ro GC=FC Autopsien, Arizona, 1966-0d
Liver Not given 0.200 ppm N GC=EC Autopnten, Hawail, 28 wks, - N8
12.93 ppm 42 vra. Whole timnue and fat,
respect {velyv,
0.11-4.8 ppm 1.01 ppm 11 G-k Autupsies, Florida
Not given 0.432 ppm ] GU-kC Autopsien, Artzona, 19n6-oeR
0.29 to 2.44 * 9.16 ppm Knormals 0.35 * 0.01); 332 GU=FC Autopsten, FlorGia, 19nd-s?
range of means in vurloJr dlivanes. Metastativ
malignancy highest.
Lung Not given 0.0585 ppm 25 GC-EC Autopsies, Hawaid, J8 wka, - 8N
8.78 ppm vrn. Whole tiasue and tat,
i respevtively,
™@-4907 -
1-24-18
. -
L § .
. B )

en veearh pae

Radomsk( et al,
1964

Camaret ot al.,
1968

Davies et al.,
1969

Camaret et al.,
1964

Davies et al.,
1965

Morpan and
Roan, 1970

Canaret ot al,,
1968
Davies ot al.,

1965

Morgan and
Roan, 1970

Radommki et al,

1908

Camaret of al.,
1903




iy R R e oy . . I o e . R e e . . R U
“aap—— ———— - U —— M i 1 S | * e [ - JRYS e N v ans R [ De—— [N -
pyp'-DDE (continued)
No. of Analvtica?
Tissuwe Ranye Mean Level Cases Method Comments Reference
—— e st o e i > m p  vms e v e e o a4 mmas o bamesnammem b s h el i vem s e s B s At Sate fw e on v Wy s B e 3 h s et R S aae s < 4o e s e s < e ok et 5 e et w
Lynph wedes Tt given 1.38 ppa 11 k:C-EC jJAutopsiea, Hawall, 28 vka., - BB Kanaret ot al.,
tracheo~ 4.3] ppw 11 vra, Whole tisnue and fat, 1964
bromchial respectively
|narveu, bowe !Iot sliven 2,08 ppm te :C-EC Autopsies, liawaii, 28 wka. - 88 L:auul et al.,
LR.47 ppm 30 yra, Whole tissue and fat, 1968
reapectively,
ilk 13.4-236.0 ppb 84.1 ppd 28 IGC Mothers tn rural and urban arean {Dyment et al,, :
in Texas, Milk higher than 197}
blood., Hanard for infami. i
10.074-0.214 ppu Not given 6 GC-EC Mothers In Ariszona, 1972 Hagyard et al,, I
1973 v
- .
~ j0.63-4.08 wg/hg fac 2.32 ng/kg fat 53 F(‘ Nursing mothers, Philadelphis Kroger, 1912 i
area, 1970,
<0.3-4.3 ppm 1.4 ppm, fat dasis 10 Colorimetry Notmal mothers, & cities, 1960-61 [Quinby et al,, M
1969
19-386 ppb 111.6 ppb, tat basis 40 GC Norwal wmothera, rural Colorada, Savage et al.,
1971-72 1373
323-214,. 3,520.9 ppb, fat basis 1434 GC-EC Five arean, national atudy. Savage, 1976 ;
197%-76 :
0.01-1.72 ppm 0.227 ppm LY GC-EC; GC/MS Mothere from Arkansas and frvasewman and i
[Misaiasippi, 1973-74, Ruts, 1977 i
Placenta 1.8-11.3 ug/g fac 3.0 ug/g (at 1) GC-EC Rappolt and Hale,
1968
0.6=43.8 ppb 10,42 ppb (gevmetric 53 GC=FC Nevhorna from 32 mothets, Selby ot al.,
nean) Lougsiana, 1966-67, 36 rural, 1969
16 urban
Rod blood 0.0024~0.01)37 pom 0.0063 ppm 10 GC=KC Emphaais on methodology Dale et al.,
cella } ] L““
b e = Cr ma e e 4w e At et vt v e s wwn ¥ et by v e v v B vt v o it e e v mewe i B e ween o e e et swen e = mmertei e 1 o aen s o be ool 5 b 4 R vl 0 v i Y 0
TR-490?7
~-10

IMWW-*' A o S R Y e A : : : PR R R s R




Tissue
-

Red blood
cells

Spleen

Urine

(continued)

Range

e e e

0.0046-0.0138 ppm
0.0061-0.0151 ppm

Mot givem

0.41-0.33 ppb

e

2.0 =ROE

No. of
Cases

20

27
7

12

Aconsinned) . . _..

Comment s

-

tively; geneval population

yrs. Whole tissue and fat,
vespectively,

General population, Florida

10 wales and I0 females, respec-

Autopsies, Hawail, 28 vha. -~ 83

v —— e e

Raference

b« e = ——— e

Pale ot al,, 1967

Casavet ot al.,
1968

Cranmer ot al,,
1969




- b ] -y e
. - N | =1 ‘ N T
©,p’<DDT
R, e s e e g e gt + e gt s o e 2o s v+ oo+ e s s am s mmn
Moo of Analytical
Tissue Ranpe Mean Loevel Cares Method Comments Reforence

U I T Rtk ek TR

Adipose Not Given 0.24 '0.28 ppm 221 -EC Texas agricultural avea
<0.01-0.67 ppm 0,06 ppu 25 hc Conaral population in Lewisiana
0.0~1.0 ppm 0.10 ppe 202 FC-lc Surgical biopaies in ldahe

e 0.0-0.2 ppd 0.06 ppbd $ GC-RC 1Clderly men; hile duct dratinage;

| evidence of encretion by liver

Blood (a) 0.0014-0.0129 ppa '(a) 0.0060 ppm 20 GC (a) Plasma, males
(b) 0.0014-0.0039 ppm (b) 0.0024 ppm () Plasma, females
(¢) 0.0025-0.0054 ppm (c) 0.0044 ppm (c) Red bloed cells, males
(d) <0.0003-0.0037 ppm (d) 0.0022 ppm (d) Red hloed celln, fomnles
(e) 0.0014-0.033¢6 ppm (e) 0.0082 ppm (e) Whole blood, males
(1) 0.0016-0.0045 ppa (f) 0.0013 ppm (1) Whole bloed, females
Not Given 0.0016 ppm 10 IGC-EC Females, no eccupational expesure.
(a) <0.0001-0.0036 ppm (a) 0.0013 PP®™ 10 jeC-RC (a) Plasma
(d) ©,0005-0.0017 ppm (b) 0.0C10 PP® (h) Whale hlood
{c) 0,0002-0.0002 ppm {c) 0.0004 PP® (c) Red bloed celln
{d) 0.0003-0.0014 (d) 0.00LY Pp® (d) Serum
0.9-6.0 ppb Not Give 350 pairs [GC ther~infunt paire in nl--t-nlpvtig'lvcclc ot a},,
0.4-2.0 ppb Not Given L] GC
0.7-2.2 ppb
0.0-2.0 ppb <0.1 ppb 202 GC-EC ~erum

I 0.003-0.036 ppm Not Given 6 GC-RC From pesticide une
Trace-13.0 ppb (tat) 1.8 pph. at basis 40 GC Temales, rural Colerade

u-uo-T - . e et e tra e o rene

1-24-18

v orad

Burns ot al.,
1974

Nayes ot al,,
1963

Wyllie at al).,
1972

Paschal ot al,,
1974

Dale ot al,, 1967

Daje ot al,, 1966
Dale ot al., 1966

Radomahi et al,,
JX 11

Wyllie ot 8).,
972

Hagyard et al,,
L 34 ]

Savage et al.,
1973

U —



Tissue

11k
{continued)

™-4%0?
1-24-18

e e

B e SRR TP R LR

Ranue

¢1.0-6333,3 ppb

Mean Leve)

191.1 ppb, far hasis

 0sp*-bOT

No, of
Casexn

220
of
143

C-EC

[ Analvtical

Mathod

D IR R T I Tt aa R

Comment s

urning mothers; fac basis
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Tissue

b - - S e

8lood
(continued)

14

R L LRk o TR I

Rangte

Not given

<2,.0~23.0 and 3.0-31.0
ppbd

2.0-20.0 pob
0.5-231.9 ppb
0.0-27 ppd

(a) 1.6-0.9 ppb
(d) 3.6-16.9 ppb
Not given

Not given

(a) 1.0-18.0 ppbd
(b) 41.0-40.0 ppd

0.0-8L.0 ppb

0.0-14.0 pph

TX-4907
1-24-18

— 2

——

b e e e e e -

[

Mean Level

10.0077 ppm

S.1 and 10.4 ppb

Not given

9.7 ppb

i

3.91 ppd

4.18 ~ 1.81 ppb
4.18 + 1.83 ppb
S.1 « 5.1 ppdb
(a) 8.3 ppd

{d) 13.4 ppb

4.7 ppb

4.0 ppb

e e s e———

Ra, of
Canex

10

800

130
paira
28

1619

28

3563

24

1000

202

=PDT (continued)

Analytival
Method

cC-2C

GC-EC

[ o

GC-EC

Not given
GC-EC
GC=EC

GC=EC

e g —— e

Corment x

Femalen, no occupational
onposure

General population, Dade County,
Florida, increane with age,
blacks higher levels. Serum.

Mother=infant pairs
Rural and urban areas in Tonas
Urban and rural in Havatl

{a) whole hloed
(d) plasma
Fiorida

General populativn in Hawail,
Serum

Male adults, ages ))~68 yra,
Serum. (a) 1970, (b) 197

General pupulation in ldahe

Surgical biopsies in Tdaho

B A P

Autopsies and las vorkers, Miamt, 1!“0-“1 ot al.,

© o mem emme mmese s eeg

Reference

D'Ercole et al.,
1976

Dyment ot al.,
1971

Kiemmer et al.,
197)

fladmu et al,,
"7
1971

Rashad et al,,
1976

Watson et al.,
\7)

Watson et al.,
1970

Wyllie ot al.,
"n

-
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Tisswe

Brain

Liver

Mitk

Urine

TX-4907
1-24-78

ot e el

b e e e e oo

Ranse

0.0-0.04 * 0.01 ppm

0.0-0.53 * O.14 ppm

4.0-47.8 ppb

0.017-0.383 ppm

<1.0-14,369.3 ppb

7.0-108.0 ppb

0.01-0.84 ppm

8.1-19.0 ppd

Muean Leveld

Not given
Not given
23.4 ppb
Nat given
; 232.7 ppb
20.8 ppb
0.092 pem

14.2 ppb

1436

40

57

221

L TR AR TR et g o R A AN A < e b e

Analytical
Methedd

GC~EC

GC-¥C

GC-EC; GC/MS

[~ 12 14

e

Autopsies, Miami, Pior
diseassd and nermal

Autopaiva, Misal, Tler
disaased and normal

Rural and urban arveas

Yrom posticide use

11 of 1436, nene detec
basta,

Fomalen, vural county,
banis.

Mieglnuippi and Arkansas females

Ceneral pupulation in Flarida

tday

iday

in Toxaw

ted, Fat

yat

Lg - e e e e e d

Reference

be o cmv e aaene e e

Radonski ot al.,
1968

Radomshki et al.,
1964

Dymsnt et al.,
1971

Hagyard et al,,
1973

Savage, 1976
Savage ot al.,

1973

Strassman and
Kuss, 1977

Cranmer ot al.,
1969
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No, of Analytical
Tisswe Range Mean Level Canes Method Comments Reference
Mipose Not given 0.8-7.4 ppm t given| Not given USA, 1955 to 1947 Revenue, 1947
0.9-4.2 ppm 0,21 ppm 11 GC-EC Coentrol group Davin ot a).,
L 231
2.11-6,.54 ppm Not given 218 GC-EC Autnpaien, Florida Deichmann et al.,
1940
2-12 ppm 4.9 ppa ()] Colorimetry 1934-1936, general population Hayes ot al,,
1956
2.0-12.3 ppm 3.0 ppm 43 Colorimetry Prison inmates, 24-29 years; 1956 | Hayes et al,,
1971
0-20 ppm 2.9 ppm 282 GC Autopsien; Chicago; 1963 Hel((man et al,,
1964
0~19.0 ppm 2.6 ppm 994 [H¢ Autopaies; 1962-1647 Noflman ¢t al.,
1967
Not applicable 17 ppm 1 Chemical 1%48; Subject: male, 317, had Nowell, 198
worked enperimencally with DOT Nete date: DOT
and connumad 1t in foed previously feund
especially ailk, in ctunuen of
cattle
0-34.0 ppm 5.1 ppm b} ] Coloypimerry Appears to be firat repurt of Laug ot al,,
DNT in human wilk und fat froem 19%0
nonoccupat ional enposure
<0.1-3% ppm 5.3 ppm 73 Colorimecry Follow~up of Laug et al., L9%0 Laug ot al,, 19%]
0-40 ppm Not given 50 Colorimetry Samplen taken in 1952 Mattsen ot al.,
1953
0.3-0.6 ppa Not given 3 Colorimetry Samplun taken in 1938-40 Matcsen et al,,
10%)
TX=4907 -
72478
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ODT (cont inued)

$6

No. of Aralytiecal
Tiasuwe Range Mean Leywl Canen Hethod Commants Reference
Adipse Not given 1.54 ppm 20 GC=EC Autopsion; Arizena; 1966-6d Mergan and
(continued) Rean, 1970
0,7-2%.4 ppm 4.0 ppm 130 Colorimetyy 93X biepny; 7% autepsy; 4 citien | Quinby et al.,
in U.5,, 1961-62 1943
2.2-31.0 ppm 8.8 ppm 19 GC-EC Autopsies frvom accidenctal deathx, | Schaler and
L8=-76 years old; Ohio, 1964-43 Canphell, 1966
Not given 1.5 ppm 103 cC Neah, 1967-70 Warnick, 1972
jMdrenal Not given 0.98 ppm, fat 1 GC=RC Autopsies, Nawall, 28 wha-88 yru, | Canaret ot al.,
0.123 ppm, whole tissue bR
rllood Not given 3,76 ppd %0 e Michigan pensval populatien, Blesmer ot al.,
1968-70 18 24
(Plarma) | Mot given 6.6+ 4.5 ppb % o[ (A Childven, 6-9, Seuth Carolina, Kei! ot al.,
18.3 + 11.0 ppb wvhites (lew values) and nenvhices | 1972
(Plasma) | Not given 192 GC-kC Children &=9, Seuth Caralina 1970 | Keil et al.,
(a) 7.8-8.9 pph (a) white malen 1972
(b) 4,7-4.8 ppb (b) wvhite fomales
(c) 16.35-17.7 ppb (c) nomvhite males
(d) 1%,9-20,% ppb (d) venvhite females
1-29 and 3-92 ppb; 11 and 1% ppb 152 Mot given Whites and blachs, normal 0'leary ot al,,
pregnancies, Ylorida 1970
3-28 and 2~47 ppd 9 and 12 pph 10 Not given Whiten and blacks, spontanssus O'Leary at al.,
abovt.ons, Plevrida 1970
2-94 ppb 20.3 ppb 19 Ge=-gc Autopsaies frem accilental desrha, | Schafor and
18~76 years old, Ohie, 196463 Camphell, 1966
0,2-12.3 ppb 1.82 ppb (geometric 33 GC-EC 31 white, 2 black heuswives; Selhv ot al.,
sean) Leuisiana, 3b rural, 16 urban. 196y
Maternal bloed.
TX-4907 i

7-24-7A4




DDOT (continued)

No. of Analytical
Tissue Range Mean Level Canen Method Coamants Relavence
Blood <0,002 ppm; Not given 29; ¢ GC-EC Kakimo children, Alanka, 6-17 Sevat et al.,
(continued) 0.002-0.00) ppm years, 20 malan and 20 females. 1977
Serum.
Not given 6.2 ppb 1417 ac Utah, 1967-70 Waenieh, 1972
Brain Not given 0.12 ppm, fat bH GC-EC Autoprien, Hawali, 20 wka-D8 yru. ] Casavet ot al,,
0.0105 ppw, whule tiswue 1968
0.08-0.44 ppm 0.24 ppm 1l GC-BC Autopnies, Flovida Davies et al.,
1965
Not given 0.022 ppm 70 GC-EC Autopaies, Avinena, 1966-48 Morgan and
Roan, 1970
2 Endovetrium Not given Trace 13 aC-rc Hawvali, Matersal Klommer ot al.,
1977
Fat Nox given 3.14 ppm, fac 10 GC-EC Autupaien, Hawaii, 28 wka~88 yru, | Cuvaret et al,,
1.3 ppa, whole tissue Pevivenal. 1968
Not given 2.8 ppa, fat 29 GL=RC Autopsies, Hawalf, 28 whs-83 yrs, | Casavet o. al,,
1.3% ppa, whole tisaue Mesenteric, 1968
Not given 2,81 ppm, fac 10 GC-FC Autopsies, Havaif, 28 whu~-88 yru, | Casarvet ot al,,
1.16 ppm, whole tissue Panniculus, 1968
0.92-6.6 ppm 3.79 ppm 30 GC-EC Autopsies, Flerida Davies er al.,
1963
Fetal 0-4.9 ppb 0.4 ppb 13 GC-EC Hawail Klemmer ot al,,
17
|Goaad Not given 1.5 ppm, fac 1 GC-EC Autopaies, Hawatii, 28 whku-88 yrs, | Casaret ot al,,
0.01%0 ppm, whole tissue 1968
0.04-0,40 ppa 0.21 ppm 11 GC-EC Autopaien, Plerida Davies et al.,
1963
TX-4907
7-23-78
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DDT (continued)

RN

No., of Analyelcal
Tissuve Range Mean Level Casen Method Commants Ralerence
{xidoay Not given 1,66 ppm, fat 38 GC-EC Autopuins, Mawail, 28 wke-88 yrs, | Casaret ot al.,
0,0827 ppm, whole tissue 198
Kidney 0.07-0.42 ppm 0,21 ppm 1l GC-RC Autopaies, Plorida ll':vln et al.,
[}}
Not given 0,030 ppm 70 Ge-EC Autopaies, Avizena, 1964-68 Yergan and
Negn, 1970
Liver Not given 1.73 ppm, fat 42 GC-EC Autopsies, Hawatil, 20 wha-88 yrs. | Casavret et al.,
0,0447 ppm, whole tissue 1968
0.17-1.2 ppm 0.38 ppm 11 GC-EC Autepsies, Flerida Davies at al.,
1969
Not given C,101 ppm 10 GC-RC Autepeies, Arizona, 1966-68 Mergan and
Rean, 1970
Hl.un. Not given 2.62 ppm, fat 27 cC-EC Autepates, Hawvati, 20 wha-38 yry. | Casaret et al.,
0.0147 ppm, whole tinsue 23 19¢4
kl.y-ph aodes Not given 3.7) ppm, fat 11 GC-KC Autapnies, Hawait, 28 wks-A8 yrs. | Casavet ot al.,
0,892 ppm, vhole tisaue Tracheobronchial. 1960
hﬂarm Not given 4.48 pwm, fat 30 GC-EC Autapaias, Havall, 28 vha~88 yrs. | Casavet ot al.,
0.411 ppm, vhole timsue 19 190
ik Q-200 ppd 30 ppb [ GC-EC Nawait Kleamer ot al.,
1977
0.04-0.77 ppm 0,14 ppm 24 Colorimetry Appears te be fivat reperc of DDT | Laug st al.,
in human milk and fat from nen-~ 1980
occupational expesure
<0.01-0.77 ppm 0.1) ppm 24 Colorimerry rollow~up of Laug et al,, 1950 Laug ¢t al.,
1931

TX-4907
71-24-78




DDT (continued)

No. of Analytical
Tisswe Range Mean Level Cases Mathod Comments Reference
L&uh <0.3-7,7 ppm, fat 2.3 ppm 14 Colorimetry Normal mothers, & cities in U,%, | Quinby et al,,
(cont inued) 1963
lacenta 1.1-137.0 ppb 13,82 ppb 53 CC-EC Childbirth, 31 white, 2 black Selby at al,,
mothers, heunewives, Louisiana} 1969
36 vural, 16 urban; 1%66-67
pleen Not given 2,62 ppm, (at 27 GC~EC Autepsies, Hawall, 28 wkau-88 yry, | Canaret ot al,,
0.1112 ppm, whole tissue 1962
hhole body 11-1350 ppb Not given n GC=EC Autopsies, Mawaii, 1984-197) Kh-o" v ot al,,
19
22-300 mg, total body Not given 19 GC-EC Autepsies from accidental deaths, | Schafer and
- burden i8-76 years old, Ohio, 1964-63 Campbell, 1966
L]
TX~4907
}-24-TR
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DOT - TOTAL EQUIVALENT

s v A

No. of Analytical
Tisswe Range Mean Level Cases Nethod Commenty Reference
Adipose Not Givea 23.18:15.36 ppm 221 GC-EC Tissues {rom surgery, agri- Burns, 1974
cultural avea, Tenas, 1969-12
1.9-21.1 ppm 1.9 ppa (median) 90 GC-EC Pationta in Plevida hespital Davis at al,,
1]
Mot Given 9.7 ppn 42 Not Given Aceidonta) deathe Deichman and
Macbenald, 19?7}
Not Civen 2.4 ppm 1 Mot Givem Sparing users of heme peeticides | ODsichman and
Hasbonald, 1§71
Not Given 1%.4 ppm (3} Net Givem Woderate users Peichaan and
Machenald, 1971
Mot Given 27.0 ppm 22 Nat Given LaTelenn users Deichann and
Macbonald, 197}
0.0-270.03 ppm 11.63 ppm 1412 GC-EC Hational summary, 32 cition, Nuts et al.,
™ 1970 1974
Not Given 7.88 (1970), *.95 (1971)] 0% - GC-RC National Summary, FY 1970-74, Nuts ot al,,
6.88 (1972), 3.89 (197))) 1920 affect of reducing use on scuraged 1917
5.02 (1974) ppm Most marked decline {a yeungest
age group. Blachs have almest
tvice as wuch as whites,
270.05 ppa (max) 7.38 ppe (yeometric mean) 1412 GC-KC Same etudy au abeve, but reviev Kuts ot ald.,
207.3) ppn (wman) 7.95 ppn (geometric mean] 1613 GC-£C article, 7Y 1970-24, Prequency i
173.22 ppm (man) 6.08 ppa (geometric -un} 1) GC-2C vemains high
329.77 ppe (max) 3.88 ppm (geometric wean] 1093 GC-KC
8%.06 ppu (max) 4.99 ppm (gesmelvic mean] 299 GC-kC
Slood 9.93-46.09 ppb 268,86 pph "0 CC-EC Nichigan councian, 1968-70 lloru et al,,
197
Not Given L10 and 40 ppb M ac M. al avea, Mississippt, 1971 B'Kvesle ot al.,
pairs Black methere and nevheras 1976
TX-4%07

7-24-78
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001
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8lvod
{continved)

Feces

Rilk

Placenta

Urine

e o e e e s

Range

e e s - - oy = S e ©

Not Given

10.905-0.030 ppm

€.8-50.4 ppb

Tvace~3.7 ug/day/peraon
0.01-0.10 ppm
0.093-0.575 ppm
V.N2-2.76 ppm

1.8-179.1 ppd

Trace-2.1 ug-day/person

BDT - TOTAL EQUIVALENT

Mean Levue]

45 and 20 ppb

0.01/ ppm

3.01 ppb (genmetvric mean)

Not Given

0.06 ppm (median)
Not Given

0,344 ppm

24,07 ppb (geometric

wmean)

Not Given

B, of
Chses

130
pairs

Not

given

33

$7

S}

L

Rk GTERE TR e

Analyrical
F- Method Comments Reference
ICC White mothars and nevborms, D'Ercole ot al.,
Serum 1976
IGC-EL Cotton-growing arca, Misaissippi Perron ana
moagquito apraying and house use Barrentine, 1970
of {nsecticides. 1968. Srrum
IGC-EC Maternal blood. 1966-67; 33 Selby at al),,
mothers, Louisiana; 36 rural, 1969
16 urban
jce Preadolencent girls Price ot al.,
1972
GC Excretion of DDT and setabolites [Matthews et al.,
in hair liptids 1976
IGC-EC Mothers in Arizona *n.ynrd et al,,
1973
C-EC; GC/MS Mothers in Arkansas and Stransman and
htn-tn-tppl. 197324 Kutx, 1977
IGC-EC 53 Newbarns, Louisiana, 196667 Selby ot al,,
1969
(" Preadolescent girls Yrice et al,,

1972




101

1-24-18

DIELDRIN
e Y
No. of Analytical
Tissue Range Mean Level Cases Method Comments Reterence
Adipose Not given 0.35 + 0.23 ppm 21 GC-EC Agricultural area, no sex dif- Burns, 1974
ferences; Mexican-Americans
higher content
Not given 0.06-0,17 ppm k1] cc Random samples, ages 28 vh-88 yv.| Caasavet et al,,
1968
0.03-0.17 pp=~. 9.16 ppm 3 GC-BC None Davis ot al.,
1971
0.21-0.73 ppm Not given 213 GC-EC Autopsies, Dade County, Plorida oo::hun ot al.,
19
0.20 + 0.07 ~ (a) 0.23 ppm 143 GC Blacks and whites, above 33 yr.; | Remanski et al.,
0.25 ¥ 0.03 ppm (b) 0.21 ppw (a) temalea; (b) males o
<0.05-0.77 ppm 0.22 ppm 146 GC=-EC Autopsiea in Plorida Rdmundson et al.,
1968
0.03-1.15 ppm 0.29 + 0.0S ppm 28 6C None Rayes et al.,
1963
0.05-1.00 ppm 0.11 ppm 64 cc None Woffman ot al.,
1964
0.01-0.,49 ppm .14 ppm 221 GC 118 of 22) positives Nolfman ot al.,
1967
Not given 0,26 mg/kg Not Not given None Hunter et al.,
Riven 1967
0.0-1%.2 ppm 0.27 ppm Not GC-BC 32 U.3, cities Kutz et 2.,
given 1974
Not given 5.64 ppm (1973) and 1092 GC-EC, TLC, and M5 { 73 U.S, siten; 99X ponitive Kuts ot al.,
2.21 rpm (1974) (1973); 177
ass
(1974)
TX-4907
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DIELDRIN (continued)

No. of Analytical
Tisswe Range Wean Level Cases Method Comments Reference
adipose Not given 0.18-0.22 ppm (geometric | 1913+ GC-EC 75 U.S. siten; 96-99Y positive Kutz et al,,
(coat inued) nean) (1970~ 1977
1974)
Not given 0.140 ppm 70 GC=-EC Autopeies in Arizona Movgan and Roan,
1970
Mot given 0.21 #+ 0.16 and 332 GC-EC Autopsies in FPlorida Radomski et al.,
0.73 % 0.59 ppm 1968
Not given 1.8 ppb 103 cc None Wwarnick, 1972
0.0-0.7 ppd 0.2 ppd 202 GC-EC Surgical blopaies in ldahe Wyllie ot al,,
1972
Iadrenal Not given 0.62 ppm 18 cc Random samples, ages 28 whk-88 yr.| Camaret ot al,,
1968
‘llood 0.0~0.33 ppd 0.23 ppb 960 GC-EC Reflect pesticide usage in Rloomer et al.,
Missouri 1977
(a) <0.0012-0.0%63 pom (n) 0.0028 ppm 20 cC {a) plasma, males Dale ot al,,
(d) <0.0012-0.0022 ppm (b) 0,0009 ppm (b) plassa, females 1967
(c) 0.0021-0.0069 ppm (c) 0,004) ppm (c) rbe, males
(d) 0.0014-0.0108 ppm (d) C.0049 ppm (d) rbe, femalen
(e) 0.0010-0.0129 ppm (e) 0.0035 ppm (o) whola blood, males
(t) 0.0006-0.004% ppm (1) 0.0018 ppm (1) whole blood, females
Not given 0.0013 ppm 10 GC-EC Rlood serum Dale ¢ al.,
1966
(a) 0.0034-0.0305 ppm (a) 0.0119 ppm 10 GC-EC (a) plasma Dale ot al,,
(b) 0.0024-0.0106 ppm (%) 0.0058 ppm {b) whole blood 1966
(c) 0.0008-0.0049 ppm (c) 0.0026 ppm (e) vbe
(d) 0.0042-0,0290 ppm (d) 0.010% ppm (d) serum
—
TX-4907
1-24-78

v ar v
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DIELDRIN (continued)

No, of Analytical
Tisswe Range Moan Level Cases Method Comments Raference
Blood {a) <1,0-11.0 ppb (a) 1.40 ppb 800 GU-EC General population, Dade County, | Daviea et al.,
(continued) {b) <1.0-5.0 ppb (b) 1.09 ppb Flovida: (a) whites; (b) blacks | 1973
0.1-0.7 ppb Nnt given 3130 patrs| GC Blood serum. Missiawippi blacks | D'Brcole ot al,,
and vhites; mother-infant paivs 1976
0.0-6.0 ppd 1.2 ppb % GC Blood serum Dyment et al.,
197}
Not given 2,15 ppb 115 Ge-EC General population in Hawaii, Klesmer ot al,,
Blood serum. 1977
0.0-26.0 ppbd 1.3 ppb 116 GC None Kieamer ot al,,
AL 23]
(a) 0.5-1.4 ppbd 1.49 %+ 1.0 ppb 28 GC (a) whole blood Radomshki et al.,
(b) 0.7-3.3 ppb (b) plasma 1971
Not given 2.4 4+ 14.3 ppb 31368 Not given Ceneral population in Hawaii Rashad et al,,
1976
0.1-1.9 ppb 0.26 ppb (geometric 33 pairs ! GC-EC Maternal blood. Mether-fnfant Solby ot al.,
mean) pairs in Louisiana 1949
Moy given 0.17 ppm 14)7 cC Blood serum Warnich, 1972
0.0-25.0 ppb (a) 0.5 ppb 1000 GC-EC Blood serum. Watson et al,,
(b) 0.3 ppb (a) overall mean 1970
(¢) 1.3 ppb {b) males
(c) females
0.0-10.9 ppd 0.9 ppb 202 CC~RC Blood serum. Surgical patients Wyllie ot al.,
in Idaho. 1972
Bone Not given 0.41 ppm Y0 cc Random samples, ages 28 wk~88 yr.| Casavet ut al.,
Marvow, 1968
TX-490?

7-24~78




e w8
P S

401

DIELDRIN (continued)

No, of Analytical
Tissue Range Mean Level Canes Method Comments Raference
Brain Not given 0.04 ppm 32 cc Random samples, ages 28 wk~R8 vr,| Casaret ot al,,
1968
Not given 0.04 & 0.01 ppm Ry 1 GC-FC Autopsies {n Plorida Radomaki et al.,
1968
Ll.l\douut\- 0.0-7.8 ppb 0.6 ppb 13 GC-EC General population tn Hawaii Klemnor ot al,,
1977
Fetal tissue 0.0-4.9 ppbd 0.7 ppb 13 GC-EC Infants in Hawaif Klemmer ot al.,
1977
JGonad Not given 0.62 ppm 36 cc Random samples, ugen 28 wh-B8 vr.| Cavaret et al.,
1968
Ll-lr Not given <0.01 ppw ) GC None Matthews vt al.,
1976
Human tissue 2.0~-63.0 ppb Not given 77 GC-FC General populatton {n Hawait Klemmer ot al.,
1977
idney Not givan 0.66 ppm 38 cC Random 1amples, ages 24 <k-88 yr.| Cavaret et al,,
1968
Hl.iv" Not given 0.43 ppm Y3 cc Random samples, ages 28 wh~88 yr.| Casaret ot al.,
1968
Not given 0.10 + 0.19 ppm 3132 GC-FC Autopaies in Plorida Radomaki ec al.,
1968
lung Not given 0,16 ppm 25 ce Random samplen, agen 28 wh~88 vr,| Casarec et al,,
196R
#Lywh nodes Not given 0.11 ppa t e Random samples, ages 28 wh~88 yr, | Canaret et al.,
1968
—— romrem crseteoi cemmmas el o e gt reemp—
TX-4907
1-23~-78
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DIELDRIN (continued)
Ne. of Analytical
Tiasue Range Mean Level Canes Method Communts Raference
E —
Milk 0.0-21.0 ppd 3.3 ppd 28 ac Milk not good indicator source Dyment ot al.,
1973
3.0-12.0 ppb 3.0 ppb b GC~KC Females in Hawaii Kiommer vt al,,
1927
0.0-11.0 ppb 1.7 ppb (fat basia) 40 Gc Females in Colorado Savage et al,,
197)
1.0-22294 ppb 164.2 ppb (fat basla) 1160 GC~EC 1160 of 1436 positives sSavage, 1976
trace-0,03 ppm 0,012 ppm 7 GC-FEC and GC/MR Missiasippl and Arkansas females | Strussman and
Rutz, 1977
5 Spleen Not given 1.8 ppm 27 cc Random wamples, ages 28 wk-88 yr, (;:::rn ot al.,
we
[
TX-490?7

7-26-178




DIETNYLHEXYLPHNTHALATE

No. of Analytical
Tisswe Range Mean Level Cases Method Comments Reference
Lung 0.0-91.5 ug/g dry wt. Not given 12 TLC From blood tranafusion plastic Jaeger and

devices Rubine, 197)

401

TR-4907
1-24-78
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Tlood

Serum,

1964

DYSPROSIUM
No, of Aralytical
Tisasue Range Mean Level Cases Method Comments Raference
.0-0.26 ppm t given ) -ray spectzometry [Healthy males., Mean age 15,3, Gofean ct al,,

TX~4907
71-26-70




ERBIUM

o, of Analytical
Tisswe Range Mean Level Coses Methed Comments Referonce
8lood 0.00-0.08 pom Not given 19 X=ray spectro- Healthy males, wean age 135.) yra,| Gofman et al.
chemistrey Sorum 1964
TX-4907 -

71-24-78
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FLUORIDE (conkinued)

SR Naday s St ek Ay e e 230 e ie L

e A NPRVALITNT o SR WO i ol NI

No. of Analytical
Tiasue Range Muan Level Casen Mo thad Commenta Relerence
8lood Not given 1.6 uw ) oo Blood plasma, I cities Guy ot al., 1978
(continued)
0.019-0.112 ppm 0,47 ppm 4l 1§14 In-patients, agen 17-82, Blood Perhine ot al,,
plasma 197¢
Not glven 0.32 ug/m} Not Not piven Nona Rentoul and
given Satth, 197)
Not given 0.88 + 0,12 and HM pairs | ISE and Chem. Pirst value -- maternal serum; Ghen and Taves,
0.68 + 0,10 W second value - cord hleed 19/4
0.06~0.64 ppm ash Not given [ T1SE and Colorimetry | Nonw Singer and
Arautreng, 1969
0.14~0.26 ppm Not given 118 Not given Five arsa vwith vavied P content Singer and
of water Armatrong, 1960
Not given 0.0006 g ¥ Not Not given Whole hlood ¥ content Smicth, 1966
given
Not given 0.01° ppm or 16 FPlucrometry Blood serum Taves, 1964
v.? * o AN
Not given 1.3 +# 0.8% and 10& Not given Blood earum. Firsc valus - Taves et al.,
0.38 + 0.21 to 4.3 + 1.8 arganic F; aecond value - 1976
wy inovganic ¥, low F water; and
third value — inorganic F, high
F water
Not given 0.01) ppm Not Chenm. Blood serum Taves, 1966
given
0.38 +# 0,21-4.3 + 1.8 No: given 106 Not given First vaiues — {norganic ¥; Taves ut al.,
and 1.3% ¥ D.8% ¥ ascond values — evganic F 197¢
TX-49%07
1-24-78

e e e —————
e



e g
—

F el
—
~

FLUORIDE (continued)

No, of Analytical
Tissue Range Mean Level Cases Method Comments Refearence
Bone Not given 800 ppm dry, defatted Not Not given Chicago area aviopsies Nefferen ot al,,
basis given 1972
100-4000 ppm dry, fat- Not given Not Not given High and low ¥ aveas., 1liuc Hodge and Swmith,
free tissue given crest 1970
0.052-0.13%, 0.031-0.142, 1 0.093, 0.084, and O.125 11 Not given First values — mandible; sscond Singer and
and 0.037-0.191 X ash X ash values — femur, and thivd Armstrong, 1962
values ~ {liac crest
Not givan 2.547 g F qot Not given Total F in bones and teeth Smicth, 1960
given
1163-1490 ppm ash Not given 1 Chem, Root bone Youn et al.,
1960
0.08-0,69, 0.08-0.70, and | Not given Not Not given Values, respectively, for {liac Zipkin, 1970
0.10-0,.80 X ash given crest, rvib, and vertebhra
0.022-0.802 pp» ash Not given 69 Colorimetry None Zipkin, 1960
Brain Not given 2.0 uglg dry we, Not Nue given None Rentoul and
siven Smich, 1971
Extracellular Not given 0.002 g F Not Not given None dmigh, 196¢
fluid given
Heart 0.32-2,14 ppm wet wt, 0.5%5-1.29 ppm wet wt. 23 Not given Autopry of normals; first mean Hodge and Smith,
vajue - zero P in water; second 1965
mean vilue - &.0 ppm ¥ in vater
Not given 2.0 ug/g dry wt. Not Not given None Rentoul and
given fmich, 197}
1.19-21.3 ppm dry wt. 7.42 ppm dry wt. (median] 16-23 Not given None Smith et al.,
1860
TX-4907
1-26-78
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FLUONIDE (continved)
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No. of [ Analytical
Tissue Range Mean Luvel Cases Method Comments Reference
Kidaey 0.30-5.45 ppm wet wt. 0.63=2,55 ppm wet wi. 21 Not given Autopay of normalsi (irst mean flodge and Smith,
value - zero F In water; second 196%
moan value - 4,0 ppm 7 in vater
Nt given 3.2 wg/R dry vt Not Not given None Rontou) and
given smith, 197)
1.75-25.6 ppm dry wt. 4,01 ppm dry wi. (median) 16-2) Not glven None Saith ot al,,
1960
Liver 0.27-1.47 ppn wet wt, 0.52-0.92 ppm wet wt. Fa ) Not gilven Autcpuy 2 normaln; (irst mean Hodge and Smith,
value ~ zero ¥ (n water; second 1968
mean value - 4,0 ppm F in water
Not given 4.0 ug/x dry wt, Not Not given None Rentoul and
given Smith, 1973
0.92-5.41 opm dvy wt. 2.14 ppm dry wt, (medtan) 16-23 Not given None smith et al.,
1960
Luag 0.54-2.9]1 ppm wet wt. 0.71+1.98 ppm wet wt. 23 Not given Autopay of normala; first mean Hodge and Smith,
value - zero F {n watrr; wecond 1963
mean value - 4,0 ppi ¢ {n water
+.79-12.4 ppm dry wut 4.3 ppm dry wt. (median] 16-23 Not miven None Smith ot al.,
1960
Peilk 0.0-0.6 ppm Not given Not Chem, Higher values (or mothers llving | Smith, 1966
given neat nuper phosphate plant
k&usch Not given o.0le g ¥ Not Not given Total F in muscle and wkin Saith, 1968
aiven
|P1acenca Nap given 0.121 4+ 0.06 and Not Not given First value -~ low P intake; Gedalia, 1970
0.228 + 0.09% pem siven second value - high ¥ intake
TX-4907

1-24-18
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FLUORIDE (continicd)

No. of Analytical
Tissue Range Mean Level Cases Method Comments Reference
Placunta 1.9-8.1 and 6.6-103.6 LMY | 4.42 and 46.4 M 16 paira | ISE and Chem. First value — organic F; nmecond Shen and Taves,
(conzinued) value —~ inorganic ¥ 1974
Skin Not given 0.016 g F Not Net given Total F in skin and muscles smith, 1966
given
Spleen 0.31-1. " ppm wet wt. 0.51-0.82 ppm wet wt. 23 Not given Autopsy of normals; first mean Hodge and Smith,
value —~ zero F {n water; second 1963
mean value ~ 4.0 ppm F {n water
1.34-16.7 ppm dry wt. 3,43 ppm dry we. (median) 16-23 Not given Nony Smith et al,,
1960
Teeth Not given 56 ppm and 98 ppm 18 Not piven First value -- enamel; second Anonymous, 1959
value -- dentin
970-3120 ppm 2160 + 550 ppm 15 AAS School children. Left maxillary | Brudevold et al..
incisor.
Yot given 73.9 + 5,95 208 MS <20 yoar-oldu; first value — high| Curzon and
126.7 + 8.63 ppm caries arca (New Fngland); second | Lomes, 1977
value - low caries area (South
Carolina)
27.1-748.8 ppm Not given 12 X-ray spectrometry | Normala, 17-24 ;r, Enamel Hoerman et al,,
1966
478-832, 302-%29, Not given a7 ISFE Children 12-14 vr. Premolar Little and
170-310, and 41-177 ppm tooth enamel; values respectivelyl Barrett, 1976
are tooth surface, subsurface,
ianer, and bulk.
70-730 up/g 248 + 20 ugl/g 56 MS <20 year-olde, wide geographic Lonee et al.,
area 1973
TX-4907
7-26-78
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FLUORIDE (continued)
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No. of Analytical
Tisaue Range Mean Level Canes Method Comments Refevence
Teeth 0.0067-0.0245, 0.0170- 0.0107, 0,062/, and 11 Not given First values — enamel; mecond Singur and
(cont inued) 0.0990, and 0.104-0.212 0.1580 2 ash values - dentin; and thicd Armatrong, 1962
2 ash values — cementum
Not given 2,52 g F Not Notv given Total ¥ in hones and teeth Smicth, 1964
given
D,234-D.274 ppm Not given 18 groupa| ISE Cementum Stepnlek et Al
1978
62-2711 ppm ash Not glven 11 Chem., None Youn et al.,
Urine 0.39-0.4) mg/iter 0.¢) mg/liter Not NAA None Gilln et al.,
riven 1974
U.2-4.8 ppm Not given 1998 Chew. Males, [5-20 yrs, McClure and
Kinser, 1944
Not glven 54 + 6.8 ppm 16 palrs | ISE and Chem, Maternal Shen and Taves,
1974
TX-4907

7-24-78
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GADOL INIUM

No. of Analytical
Tissue Range Hean Level Canes Method Comments Referonce
Blood 0.00-0.26 ppm Not given 39 X-ray spectronetry | Healthy malea, mean age 33,3 yrs,| Gofman et al.,
Serum 1964
TX-4907
7-24-78
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CALLIM
No. of Analytical
Tissue Range Wean Level Cases Mathod Couments Reference
Mood 0.0-0.09 ppa Not given 39 X-ray spectrometry | Healthy males, mean age 35.). Gofman et el.,
Blood asrum 1964
Lung Not given 3.% and 6.0 ug/g ash 2 4 Sudden acuident victims (normal) | Koch et al.,
19%¢
|
TR-4907

1-24-78




GERMANIUM
No. of Analytical
Tissve Range Mean Level Cases Method Comments Reference
Blood 0.00-0.10 ppm Not given 3 X-ray spectrometry | Healthy males, mean age 35.3 yra,| Gofman et al,,
Servm 1964
Not given 0.29 ua/m} 4 Colorimecry Sorup Schroeder ot al,
1967
Not givem 0.6 ug/ml 4 Colorimetry Red blood cells !ch;omr ot al,
196
Urine 0.62-2.16 ug/wl 1.26 ug/al 4 Colorimecry Schraeder et al,
1967

L1

TX-4907
71-24-78
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GOLD
No. of Analytical
Tissue Range Mean Level Casea Method Comments Refarence
Mrenal <10-60 ug/g ash <10 ug/g ash (wedian) 6 of 15 | ks Adults ﬂ:;on and Cook,
19
[Aocea <10-40 ug/g ash <10 un/z ash (median) 27 of 105} ES Adults Tiptoen and Ceok,
1943
Bladder <10-30 ug/g ash <10 ug/g ash (median) rz of 1221 ES Adults Tipton and Cook,
1963
ood 0.0-0.23 ppm Not given 319 X-ray spectrometry | Healthy malem, mean age 33.), Gofman et al.,
Bloed asrum 1964
Not given 0,00004 .g/ml Not Not given None Renteul and
Riven Smith, 1973
Lnin Not given 0,3 ug/g dry we. Not Not given None Reateul and
given Saith, 1973
<10-40 ug'g aah <10 ug/g ash (median) 1of 129} K8 Adulta Tipton and Cook,
196)
Lnnphra- <10-40 ug/g ash <10 ug/g ash (median) 9 of 91 | &S Adulta Tipton and Cook,
196)
us <10-22 ug/g ash <10 ug/g ash (eedian) hll of 68 | ES Aduita Tipton and Cook,
1963
ir 0.08 x 10~? ¢o 4,3 x 10°? ppm 3 NAA Children and adults, Oak Ridge, Bates and Dyer,
27.0 x 10°? ppm Tenn, 1943
Not given 0.67 uglg 3] NAA Noneo Mahler ot al.,
1970
Not given 0,0267 + 0.0046 ppm 10 RAA None Obruanik ot al,,
1972
TX-4907

1-24~78




col.D (continued)

No. of Analytical
Tissue Range Mean Level Cases Method Commenta Reference
Nair Not given 0.08 ug/g dry wt. Not Not given None Rentoul and
(continved) given Smith, 1973
Neart Not given 0.00013 ug/g dvy wt, Not Not given None Rentoul and
given Smith, 197}
<10-40 ug’/g ash <10 ug/g ash (median) 6 of 40| ES Adultas Tt:lon and Cook,
1963
Intestine <10-20 ug/g ash <10 ug/g ash (median) 13 of 68 | &S Adults, ODuodenum. Tipton and Cook,
1963
<10-23 ug/g ash <19 ug/g ash (wedian) 19 of 104 ES Adulta,  Jejunum. Tipton and Cook,
196)
<10-33 ug/g ash <10 nug/g ash (wmedian) 2) of 84 | ES Mults, lleum, Tipton and Cook,
e 1963
3
«10-20 ug/g ash <10 ug/g ash (wmedian) 6 of I ES AMults, Cecum, Tipton and Cook,
1963
<10-25 ug/g ash <10 ug/g ash (median) 6 of 31 | ES Adults, Sigmoid Colon, Tipton and Cook,
19613
<10-<10 ug/g ash <10 ug/g ash (meadian) Yof 42 | B8 Adults. Rectum. Tipton and Cook,
1961
Kidney Not given 0.9 ug/g drv wt. Net Not given Nene Rentoul and
gilven Saticth, 1973
<10-10 ug/g ash <10 ug/g ash (median) 15 of 145] ES Adulty Tipton and Cook,
196)
Laryax <10-<10 ug/g ash <10 ug/g ash (median) Jof SO | ES Adults Tipton and Cook,
196)
TX-4907
1-24-78

ey
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GOLD (continued)

o

Ne, of Analytical
Tissue Ranpe Mean Level Canes Method Comments Ralerence
Liver Not given 0.0001 ug/g dry wt. Not No¢ given None Rentoul and
given Smith, 197)
<10-<10 ug/g ash <10 ug/g ash (median) 4 of 150) RS Adults Tipton and Ceok,
1963
Lung <10-22 ug/g ash <10 ug/g ash (median) 3 of 141] FS Autopsies Tipton and Cook,
196)
<10-<10 Lg/g ash <lv ugp/g ash (median) Jof 14)] &S Adulta Tipton and Cook,
1963
Muscle <10-<10 ug/g ash <10 ug/g ash (median) 4 of 137] &S Adults Tipton and Cook,
1961
ary <10-2) ug/g ash <10 ug/g ash (wedian) Sof 16 | ¥ES Adults Tipten and Ceok,
196)
tum 7-220 ug/g ash 30 ug/g ash (median) Not £ Adults Tipton and Cook,
siven 196)
Mall 0.0-1.52 and 0.0-2.08 0,44 + 0,60 and 6 chil- NoA Low values -~ children; high Kanabrecki et
ug/s 0.2 + 0,58 ug/g ven; 11 values — adults al., 1960
ults
Wot given 0.171 ug/g 1) RAA Pingerrail Mahler ot al.,
1970
Pancreas 13-130 ug/p ash 49 ug/g ash (median) 18 4] Adulta Tipton and Cook,
1961
|Proscace <5-81 ug/g ash 10 ug/g ash (median) 44 of 50 | ES Adules Tipten and Cook,
1963
Saliva 0.01-0.64 ug/100 ml 0.06 + 0,02 ,3/300 m}) 13 NAA Nene Ranabrocki ot
al., 1965
TX-4907

1-24-78
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COLD (econtinued)

No, of Analytical

-

Tisse Range Mean level Casea Method Comments lofn-a«u_._1
Spleen 7-90 uglg ash 27 ug/g ash (medianm) ’lll of 14 xs Adulte :‘::;on and Coel,
iutu 16-120 ug/g ash 46 ug/g ash (wmedian) Ln of 22 | xs ‘ Mults '{::;on and Cool,
{Stomach 3-35 ug/g ash 12 ug/g ash (median) ) ot llJ X} Mults ':::;oa and Cook,
Testils $-27 ug/g ash 12 ua/g ash (median) 2) of 13) &S AMulte I::;on and Cook,
Ll‘hyl'oltl 3-34 ug/g ash 12 ug/g ash (median) ﬁo of 21 &S Adules l‘l‘::;on and Cook,
[Trachea 15-120 ug/g ash 44 ug/g ash (median) 60 s Adults I::;n and Coult,

<10-<10 ug/g ash <10 ug/g ash (median) 10f 32 |08 Adults Tipton and Ceok,

1963

TX-4907
7-24-78
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HAPMIUN
No. of Analytical
Tisave Range Mean Level Cases Method Compents Relfevence
Blood 0.00~0.4! ppm Not given bl ] X=ray speztrometry | Healthy wales, mesn age 35,3 yru,| Gafman et al.,
Serum 1964
TX-4%07

1-24~18
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HEPTACHLOR
No. of Analytical
Tissw Range Mean Level Cases Methed Comments Refevence
Blood 0.1-0.2 ppb 0.13 ppd 106 GC-KC 53 Mether-infan= pairs Selby ot al.,
1969
0.1-0.8 pr'. 0.2 ppb 104 GC-EC $) Mother-infant patirs felby ot al,,
1949
Nk Not given Not given 1436 [Ho {9 Peund in <24 Savage, 1974
Placenta 2.0-52.0 ppb 6.21 ppd 106 GC=EKC 3) Mother-infant palrs Selby ot al.,
1949
0.1-54.9 ppd 1.12 ppb 106 CC=-%C 33 Mother-infant palrs delby ot al.,
1969
TX~4907
1-24-70
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HEPTACHLOREPOXIDR

No, of Analytical
Tiasue Range Mean Level Cases Method Comments Refevence
Adipose Not given 0.11 # 0,11 ppm 221 GC-EC Prom auvgevies Burns, 1974
Not given 0.04 ppm 10 GC-EC Fat basis. Pevivenal fat Casarec ot al.,
1968
Not given 0.05 ppm 29 GC-F Fat baais, Mesenteric fat Canatet et al,,
1968
Not given 0.05 ppm 30 GC-RC Pat banis. Panniculus fat, Casavet ot al.,
1968
0.01-0.14 and 0.03 and 0.03 ppa s GC-%C Phenytoin (14 casos) and concre) | Davis ot al,,
0.02-0.09 ppm (11) groupa, veapectively 1971
0.03-1.45 ppm 0.24 + 0,05 ppm 25 GC Hayes ot al.,
1968
0.10-0.29 ppa 0.16 ppm 303 Gc Autopsies. Abdeminal wall. Hol{man et al,,
1967
0.04-0.46 ng/kg 0.2% ng/kg $3 GLe Nursing mothers in Philadelphia Nreger, 1972
avea. Milk fat,
0.0-10,62 ppm 0.17 ppm 1422 GC~EC Kuts o¢ al,,
1974
Rot given 0.09 and 0.08 ppm 31964 GC-EC, TLC, and M3 | 1973 (2177 cases) and 1974 (1787)] Rutsz et al.,
years, vespectively 1977
Not given 0.09, 0.09, 0.08, 0,09, 693} 6C-EC Pac basiai 1970-1924 yaars, Kuts ot al.,
and 0.08 ppm respectively 1977
Not given 0.16-1.12 ppm 332 GC-KC Autopaien. Disvased ergans Radomshki et a),,
1968
0=1.3 ppb 0.1 ppb 202 GC-RC White males and females. Wyllie st al,,
Meoninal fat, 1972

TX-4907
T-24-78
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HEPTACHLOREPOXIDFE (continued)
No. of Analytical
Tissue Range Mean Level Canes Method Comments Rafarence
[Adrenal Not given 0.01 ppm 18 GC~EC Fat banis Canaret ot al.,
1963
UUuln Not given <0.01 32 GC-EC Fat bawin Casaret ot al,,
1960
Not given 0,0-0.01 #+ 0,01 ppm I GC~EC Autopsies. Brain diseans. Radomski ot al.,
1969
dlood Not given 0.n/008 ppm 10 GE=EC Women. Serum. Dale e¢ al,,
1966
0.0002-0.0031 ppm 0,0011 ppm 10 GU~EC Plasma Dale et al.,
1966
0.0004-0.0013 ppw 0.0008 ppm 10 GC~EC Dale ot al,,
1966
0.0004-0.0010 ppm 0,0007 ppm 10 GC-EC Red blood cells DPale et u}.,
1966
0.0006-0.0028 ppa 0,0012 ppm 10 GC-EC Serum Dale et al, .
1964
<0.0006-0.0036 and 0.0012 + 0.0004 and 20 GC-EC Maloa (10) .nd females (10) Dale et al.,
<0.0003-0.0026 ppm 0,0008 + 0.0003 ppm respeccively. Red blood velln 1967
<0.0003-0.0120 and 0,0023 and 0,0022 ppm 26 GC~BC Males (10) and females (1O Pale et al,,
0.0003-0.00%1 ppm vesnectively 1967
0.01-0.1 »pd Not given 678 Gc 209 black and 130 white mother- D'Ercule et al.,
inlant pairs. Serum. 197
0.1-0.6 ppb 0,21 ppb 53 GC~EC Mother-infant patira, Maternal Selby ot al.,
wlood, 1969
orres — (PR, SN
1=24-78
oy \
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7-24-78
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HEPTACHLOREPOXIDE (continued)
No. of Analytical
Tissue Range Mean Level Cases Method Comments Reference
I 2o0d 0-3 ppd <0,07 pphb 1000 GC-EC Southern ldahe, Serum. Watsen et al,,
(cont laued) 1970
0-2 ppbd 0.1 ppd 202 GC-EC White malen and females, Xerum. Wyllie nt al,,
1972
Boae Not given 0.02 ppm 30 GC=EC Fat banin, Marrow, Canaret ot al.,
1948
{Gonad ¥ot given 0.0} ppr. 16 GC-EC Fat banin Casateol et a),,
1968
Kidaey Not given 0.0l ppm s GC=EC Pat baais Canaret et 4l,,
1960
Liver Not given 0.08 ppm 42 GC~EC FPat basis Cansafet et al.,
1962
Not given Trace - 0,03 + 0.09 ppm 332 GC-EC Autopsies, Liver dinaans, Radeashi et al,,
1968
Lung Not given 0.02 ppm 2% (53 {4 Fat bhania Casaret ot al.,
1968
Lyaph Not given <0,01 ppm 1 GC-EC Put basin, Tracheobrenchial Canaret el al.,
nodes, 1964
Milk Trace — 3 ppd 0.4 ppbd 40 cc Women, fat banis; vural Colorado | Savage #t al.,
127)
15.24-2050 ppd 91,76 ppb 1436 GC-EC National study. VFat banis, Savage, 1976
Trace — 0.03 pps. 0.004 ppm 87 GC-EC and GC-MS Minslswippi and Ackansas Kccaunman and
Kutx, 1977
Placenta J.1-6.5 ppb 1.21 ppb 3] GC-KC Mother-infant pairs Solby av al,,
1469
TX-4907




HEPTACHLOREPOXIDFE (continuv.d)

S
No., of Analytical
Tissue Range Mean Level Canen Method Comments Relference
Spleen Not given <0.01 ppm 27 GC-EC Fat basia Cawaret et al}.,
1968
-
»
o
TX=4907
7-24-78
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HEXACHLOROPHENE.

Ro. of Analytical
Tisave Range Mean Level Casea Method Comments Raference
Adipose 0-80 ppb 20.0 ppb 20 GC-EC shafik, 197)
Milk Traze-9.0 ppb (197)) Not given 12 GC~EC White, urban, middle-~clams West et al.,
0-8.3 ppb (1973) Not given wothers 1975
ped
L -]
TX-4907
7-24-78
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HOLMIUM

No, of Analytical
Tissue Range Mean Level Cases Method Comments Relference
Blood 0.00-0.41 ppm Not given 39 X-vay spectrometry | Healthy men, mean age 35.) yrs, Gofman et al,,
Serum 1964
TX-4907

1-24-18
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INDIUM

Wo. of Analytical
Tissuve Range Mean Level Cases Hethod Comments Reference
Blood 0.00-0.21 ppm Not piven 19 X-ray spectrometry Healthy males, wean age 35,3 yrw,| Gofsan et al.,
Serum 1964
T™X-4907 .
1-24-~78 ‘
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LODINE

No. of Analytical
Tissue Range Mean Lavel Cases Method Comments Relerence
Blood 0.00-0.57 ppm Not Given 39 X=ray spectrimetry |Healthy males, wean age 15.) yran. | Golman et al,,
Serum. 1964
Rair 0.03-0.1% ug/g dry wt. Not Given 2 MS: AAS Yurachek et al,,
1969
Milk 0.03-282 25% (wedian) b Radiometry 2 of administored dose sequest-~ Woaver ot al,,
ered after 48 hrs, 1960
Teeth 0.01-0.07 ug/g dry wt. 0.036 .g/g dry wt, 111 MS <20=yeuar-old Losee et al,,
1973
Thyrtold 20~39% 25X (median) S Radiomecry % of adainistered dose sequent- Weaver et al,,
ered after 48 hra. 1960
Urine 50-742 $3IX (median) 5 Radiomerry 2 of adminiatered dose mequest- Weaver et al,,
ered afcor 4B hrs. 1960
TX=4907 T
7-24-78
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IRIDIUM
No. of Analytical
Tissve Range Mean Level Cases Method Commenta Raference
Blvod 0.00-0.13 ppm Not Given 19 Xervay spectrounetry Honlehy malen, mean apge 15.3 yru, [ Cofman et al,,
Sorum, 1964
TX-4907

7-24-78




KEPONE

No. of Analytical
Tisswe Range Mean Level Cases Method Comments Reference
issues <1-1.32 ppm D.318 ppm 186 Not given Samplen taken from sites treated | Anon,, 1976
with Mirex during the past 10 yrs,
e
TX-4907
7-24-78

e d
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i
TX-4%07
7-24-78

Tissue
Blood
Teeth

Rangie

B e e

0.00-021 ppm

0.02-0,12 mg/g dry wt,

Mean Level

Not given

0,004 mg/g dry wt,

LANTHANUM

Ana vt Leat

No, of

[T Moethowd
kL) “ray spectrumetry
56 MS

e o a e g ceere e .o e

Healthy mulaus; mean age 33.3 yrs,

Serum,

<20 years old,

- v

Raference

Gofman et al,,
1964

loses et al.,
1973

A P e
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LEAD

No, of Analytical
Tissve Range Mean level Cases Method Comments Reference
Adipose Not given 0.04 + 0.0) ppm wet wt, 4 Colovimetry Cincinnati area white males, Crosa et al.,
20~84 years old 197%
0.1-1.5 mg (tocal tilssue) | 0.60 mg 2%8 ES Schroeder and
Tipton, 1964
jAdrenal Not given 0.25 + 0.12 ppm wet wt. 41 Colorimetry Cincinnati area white males, Groas et al,,
20-84 years old 1978
11-140 ug/g ash 27 ug/g ash 18 43 Tipton and Cook,
1961
laorea Not given 1.65 + ppm wet wt, 43 Colorimetry Cincinnatl avea white malen, Gross ot al,,
20=04 venrs old 1978
0.6-7.6 ppm wet wt, 3.3 ppm wet wt. 18 AAS Sudden deathn, Raltimore, M. Poklin, 1975
0.15-1.0 mg (total aorta) | 0,22 mg 2%8 ES Schroeder and
Tipton, 1968
314-280 ug/g ash 140 ug/g ash 104 kS Tipton and Cook,
196)
’Ihddor Not given 6 ppm wet wt. 2 L2 Sudden accident victims Koel ot al.,,
19%
<3-41 ug/g ash 11 ug/g ash 94 of 112 ] KS Tipten and Cook,
1963
Lllood Not given + 40 .g/100 ml 2269 ASY Urban areu children Andetraon and
Clark, 1974
13.1-27.4 ug/2 20 ug % 10 AAS Owmalid, Nebraska area children; Angle @t al,,
(range of meaiu) half causasian and half negro 1974
$.6-27.4 L.g/100 ml; Not given 104 AAS Kinod; Plasma; Red blead cellyw, Angle and
4.5-7.2 ug/100 ml; Children, 10-18 yearn old, Melntive, 1974
14.5-41.8 ug/iv0 ml
TX-4907
7-24<738
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LEAD {(continued)

B L T N

No. of Analytical
Tissue Range Mean Level Casesn Method Comments Relerence
Blood Not given 29.1 ug/100 m); 15%9 Elevtrophorents Philadelphia, Pennsylvania 1-) Adebonojo, 1974
(cont inued) 28.1 ug/100 m); olds; 6 year olds; 10 year olda;
20.0 ug/100 wl; 11-18 yepar olda
<20,0 ug/100 wml
<80 ug/100 =l 27-33 ug/100 wl 34 AAS Pintol range instructars from Landrigan et al.
Georgia 1978 w
14-210 ug 2 40,8 up 2 45%0 AAS Children Rosen, 1972
11-78 ug X 3.8 ug X 26 AAS Children Rnsen, 1972
2-81 ug/100 ml 26.2 ug/100 ml 119 AAS Tlltnoin children Thomas et al.,
1976
9-102 ug/100 wml 40 ug/100 ml 179 AAS Nevark, New Jersey children, Bagdeon et al.,
1-8 year olds 1974
Net given 0.9 + U.77 ug/x a4 AAS Maternal blood from Nashville, Baglan ot al.,
Tennessee hospitals 1974
Not given 0.58 + 0.93 ug/pg 130 AAS Fetal blood from Namhvilla, Baglan et al,,
Tennensee hospitala 1974
Not given 0.003)9 + 0.0002 .g/100 122 ES Los Angelen area blond donurs, Bute at al.,
L} Serum, 1964
Mot given 0.002? + 0.000% ug/100 9%6 ES Los Angelen ares surgical Bute ot al,,
ml patients., Serum. 1964
Not given 0.0028 + 0.0008 ug/100 L] 4] Los Angeles area residents, Butt et al,,
ml Searum, 1964
Not given 0.0177 + 0,018 ug/100 h? rs Loa Angelen area rvesidents Butt sx al.,
ml 1964
TX-4907

1-24-78
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LEAD (continued)

Referenre

Hyperactive children with himtory
of lead poisoning; nenhyperactive

No. of Analyctical
Tisswo Range Mean Level Cases Method Comments
Blood 40-60 uK/100 ml 50 ug/100 ml 8226 AAS Newark, New Jeraey children,
{coatinued) 1-15 years old
19-81 ug/100 ml 40.7 ug /100m1 78 AAS Charleston, South Carolina pre-
achool children; 16-42%
hematocrict levels
19-71 13/100 =l 36,9 ug /100m! 40 AAS Charleston, South Carolina pre-
srhool children; 30-13%
hematocrit levels
33-68 ug/100 ml Not given 18 AAS Children 13=67 montha of age
3-70 .g/100 al 21 .g/100 ml T AAS Rural children
6-136 ug/100 ml 30 ug/l00 m1 m AAS Urban children
7-80 .g/100 ml 25.4 % 17 .2/100 al 34 ANS Autintic and atypical c¢hildren
9-22 ug/100 ml 15.2 + 4.2 .g/100 ml " AAS Normal children
Not given 41.1 % 12.2 ug/100 ml; L ¥ AAY
22,2 %+ 10 .g/100 ml
children
5-64.5 Lg/100 m}; Not given: 1195 S4; ) AN Hyperactive and nonhvperictive
$-56.5 4g/100 wl; 26 La/100 wl; N 3 children; hyperactive; hyper-
25-64.5 Lg/100 ml; 41 .g/100 ml active with history of lead
$-44.5 .g/100 ml 22 Lug/100 ml poivoning; nonhyperactive
1-53 .g/100 ml 30 .g/100 ml 68 Not given Exponed urhan children, montly
negro, £)% female
TX-4907 '
7-25%-73

Caprio ot al,,
1974

Chisolwm at al.,
1974

Chinolm et al,,
1974

Chinolm et al.,
1975

Cohen ot al.,
1973

Cohen ot al.,
1973

Cahen et al.,
1976

Cohen ot al.,
1976

David, 1974

David, 1972

de ia Burde and
Shapiro, 1978

it a s Sme i wea b ce B 4 v U e ot e———
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LEAD (continued)

P

No, of Analytical
Tissue Range Moan Level Canesn Method Commenta Reference
Blood Not given; 156 .g/100m}; 1; 1 3 Not given Caucasian female; male; children Dickinson ot al.,
{cont (nued) Not given: 38 Lg/100 ml; 1972
Not given 14 ug/ 00 m]
4.3-12.0 ug/100 wl; Not given; 249; 253 | Not given Fetal blood from controls; fetal Pahim et al.,
4.6~17.5 ,.g/100 ml Not given blood from patients living in 1973
lead mining region
13.1-30,1 ug/100 »l1; Not given; 249; 297 | Not given Maternal blood from controls; Fahim et al.,
14.3-29.1 ug/100 ml Noy given wmaternal blood from patienin Hvl1|1975
in lead wining regtlon
12-60 ug/100 wm} Not given 12 AAS 9 children, 3 adulta Pung ot al.,
19738
10.0-12.6 Lg/10D0 ml 10.5 ug/100 m} IRl AAS Maternal blood, Loulsiana Gershanik at al.,,
(mean range) patienta 11->35 years old 1974
7.0~11.1 ug/100 ml 9.4 1g/100 ml 218 AAS Cord blood. Louisiana patienta Geruhanik et al.,
(mean range) 11->35 yaars old 1974
0.07-0.33 ppm Not given 39 X-ray spectrometry | Healthy males, mean age 135.) Gofman et al.,
Years 1964
0-100 ugp/wl; 21 ug/ml; 10%; 13; | Colorimetry Nev York City rveasidents; Coldvatar and
10-27 ug/ml; 21 ug/ml; 40 California residents; Ohio Hoover, iy’
10-53 ug/ml 16 ug/ml residentsa
<10-1M + ug X Not glven 188 AAS Ransas City children 1-) years Greesn et al.,
old
Not given 0.2) + 0.09 ppm wet wt. 43 Colorimetry Cincinnaci area, white malew, Gross et al.,
20«84 yearm old 197%
<10-310 Lg/100 ml Not given >84,000 ANS New York City children of lower Cuinee, 1972
sociceconomi. status

TX-4907
1-26-78



=
s

-

LEAD (continued)

No. of Analytical
Tissuwe Range Mean Level Cases Method Comments Refevance
Blood 9.4-20.9 Lg/100 wl Not given 116 AAS School-aged malea Hammer ot al.,
(continued) 1971
Not given 0.011-0.038 mg/100 g 1877 Not given Males from U.S. major cicies Hammond, 1969
Not given 0.011-0.026 mg/100 g 100 Not given Philadelphia residentws Hammond, 1969
10-20 Lg/100 g3 14.0 ugp/l00 g3 |SEER R Colorimetry New Haven, Connecticut paticents, Marvis ot al,,
10-20 .g/100 g; 12.3 ug/100 g3 24 maturnal venous blood: subarban;| 1972
10-20 .g/100 g 13.2 .g/100 g urban ghetto: total sample
10-20 Lg/100 g; 12,7 ug/100 g; 11 Y, Colorimory New Haven, Connecticut patients, Harris et al.,
10-20 .g/100 g; © 11,9 ug/100 g 24 cord blood: suburban: urban 1972
10-20 Lg/100 g 12.3 ug/100 g ghettu; total sample
<1-81 .g/100 ml 14.6 ug/100 m) 100 ASY Ann Arbor, Michigan residents, Hecker ot al.,
18-58 vears old 1974
.001-,060 mg/120 g Not given 897 Colorimeery Urban and rural area residents Hofreater ot al.,
1961
111-295 ug/liter; 160 ug/liter; 59 AAS Men; women; 11 women using oral Holinadel et al.,
16-142 ug/liter; 96 ug/licer; contraceptiven 1973
78-159 Lg/liter 114 ug/liter
Not gilven 16,4 0,2 wp/100miy 282 AAS Lon Angerles; Johason «t al,,
10,5 0,4 2/ 100m1 Lancaster 1978
Not given 0,025 mg/l00 g wet wt. Not kS Kehoe et al.,
given 1940
0.7-7.7 ug/100 =ml 1.9 ug/100 wl Not E% Sudden accident viccims, Plasma,| Koch et al.,
given 1956
<1.109.27 .g/100 ml 13,17 »g/100 ml 241 AAS 19 citien Kubota ot al.,
1977
TX-4907 " T o
7-24-78
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LEAD (cont inued)

e

No. of ! Analytical
Tissue Range Mean Level Canen Method Comments Peiarance
-
Blood 0.024-0.072 .g/10* RBC 0.044 Lg/10° RBC 47 AAS Maternal; fetal blood, 47 Kuhnert et al.,
(cont inved) 0.021-0.076 ug/10® RBC 0.037 ug/10° RBC matched pairs, 1L 2h)
40-68 ug/100 wl 48 ug/100 ml 46 Not given Children Landrigan ot al, |
197%
>40 ug/100 =l Not given 1369 Not given Pound in 3532 of cases living Landrigun et al,
within 1.6 km of smeiter 197% 1
1228 ug/100 g 18.37 ug/100 g 1 Jolorimelry 15 namples Lerner, 1975
Not given 7.2-21.7 ug/100 g 10 MS Age 2%-37 yearn Manton, 1977
Not given 17.3 + 6.4 - 4000+ Colovimetry Dulont ewployer: from 21 McLaughlin ¢
19.9 + 8.1 ug/100C ml locations al,, 19
15.5-21.6 pg/100 g 23.3 ug/lo0 g 3750 Colorimetry uifont employees at 23 Mclaughlin at
(geometyic means) citlen al., 1973
10~25 Lg/100 ml 20.4 ug/100 m) 46 Colorimetry 129 coantrols; 21 subjecta Hoocy et al.,
30-80 ug/l00 wl 6.9 ug/100 wl (chosen from low {ncome) 197%
Not given 0.17 % 0,13 ug/sg 347 AAS Children Pusachel at al.,
1972
0.12-0.29% ug/s 0.194 ug/g s MS Healthy adult males Rabinovwits a¢
al., 1918
14-30 ug/100 wl 22.6 ug/100 ml 19 AMS Bluck children, age 4-6 Refgart and
Al1-51 ug/100 =ml 45.3 ug/100 ml Graber, 1976
Not given 0.29 ug/ml Not Not given Normal level Rentoul and
given Smich, 1973
Not given 0,03 wg/100 ml; 100 Not given 30 potisoned children; 50 Ruago ot al.,
0.027 mg/100 ml controln; New York City 1973
TX~4907

7-24-78
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LFAD (continued)

No. of Analytical
Tissuve Range Mean Level Cases Method Comments Reference
‘Blood 10-200 ug/100 ml 20.8-43,9 ug/100 ml 1812 Not given 3 neighborhoods in Chicage, sSachm, 1974
(continued) Nummer
Not given {a) 24.2 ug/100 m); 28 Colorimetry {(a) Urban smokera; Scanlon, 1971
(b) 22.0 ug/100 mL (b) Urban nonsmokers;
(c) 21.5 ug/100 ml; {e) Suburban smokers;
(d) 15.2 g/100 m}; (d) Suburban syonsmokuers;
0.22-2.7 mg (total blood) | 1.4 mg 258 ES Schroeder and
Tipton, 1968
12-77 ug/109 ml Not given 24 AAS Searle et al,,
1973
$9-68 ug/i00 ml Not given Not ASY Silbergeld and
R!VQ!I’\ Chinalm, 1976
4<86 ug/100 ml 16 ug/l00 ml 320 AAS Children, ages 1-5 years Singh et al.,
1975
>40 Lg/100 ml Not given (a) ) of | AAS (a) 1972; (b) 1974; children Smith et al,,
79; (b)) ) 1976
f 190
0.87-30.5 1.g/100 g 15.7 ug/lo0 g 60 AAS White middle and upper clans, Smith, 1976
Salt lake City
Not glven 23+ 1.0 - 84 + 5.0 124 AAS Black and Puvrto Rican, Bronx, Sorrell and
ug/100 ml age 1-6 years Rosun, 1977
13.5-34.6 ug/100 g; Not given 100 Colovimetry lL.ive near freeway; do not live Thomas ¢' al,,
3.8-43.0 .g/100 g near freeway 1987
jBone Not given; 14.09 + 11.22 ppm wet wtdad; 44, Colorimetry cincinnati arva white males, Gross ot al.,
Not given; 13.81 + 9,09 ppm wer wt, jJ45; 44 20-84 yearn old:  tibia; wiully 1975
Not given 7.14 ¥ 4,19 ppm wet wt.; riu; vertvbrae
Not given 4.42 + 2,52 »pm wet wt.;
TX-4907 o
7-24-78
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LEAD (continued)

omms e e v s e e e

No. of Analyticul
Tisave Range Mean Level Cases Method Comments Reference
Bone 11-214 ppm ash wt. 59 ppm ash wt. 120 AAS North and South Carolina adult Hasmer et al.,
(coatinued) und pediatric autopsies 1973
0.2-32 ppm dah wt. Not givem 14 AAS Nor:h and South Carolina Hammer et al.,
pediatric autopsies 191
0.23-1.11 mg/100 g 0.65 mg/100 mg 15 ES; Chem. Autopuies, Flat bone. Kehoe, 1961
0.67-3.59 mg/100 g 1.78 ag/100 mg 1 ES; Chem. Autopsies, Long bone. Kehoe, 1961
Not given 1.88 mg/100 g wer wt. Not FS lLong bone Kehoe et al.,
piven 1940
Not given 0,470 mg/100 g Nok FS Rib hone Kehoe et al,,
glven 1940
Not given 19 ppm 2 FS Koch wt al.,
1956
7.5-19% mg (total tlssue) | 110.0 mg 258 ES Schroeder and
Tipton, 1968
77-237 ug/g ash Not given 40 AAS 1 sAkeleton Strehlov, 1969
brain Not given; 0.11 + 0.05 ppm wet wt.; | 19; 4l Colorimetry Cincinnati area white males, Groas et al.,
Not glven 0.11 + 0.04 ppm wet wt. 20-84 years old: grey; white 1975
0.01-0.09 mg/100 g wet wty{ 0,04 mg/l00 g wer wt, 1% KS Autopsies Kehoe, 1981
Not given 0,017 mg/100 g wet wt. Not kS Kehoe et al.,
gRiven 1940
Nov given 0.2 ppm wet wt. 3 ES Kehoe et al.,
1956
TX-4907

1-24-78
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LEAD (continued)

TX-4907
7-24-78

No. of Analytical
Tissue Range Mean Leve) Cases Method Comments Reference
Brain Not given 0.08 + 0,01 mg/lON g Not ES Above 1 vear old Nusbaum et al,,
(continued) dry wt. given 1958
Not given 0.20 ug/g dry wt, Not Not given Normal levels Rentoul and
given Smith, 1973
0-8.8 mg (total brain) 0.14 mp 258 ES Schroeder and
Tipton, 1968
<5-39 ug/g ash S ug/g ash 89 of 129 ES Tipton and Cook,
1983
Connective 0-4.8 mg (total tissue) 1.09 mg 258 ES Schroeder and
Tipton, 1968
Diaphragm <5-29 ug/g ash 10 ug/g ash 1S of 91| kS Tipton and Cook,
1963
1Esophagus <5=70 ug/g ash 10 ug/g ash 35 of 68| ES Tipton and Crok,
1963
Fascia Not given 0.10 + 0.05 ppm wet wt. 43 Colorimetry Cincinnati arca white malen, Grons et al,,
J0-R84 years old 1978
Feces Not given 0,90 + 0.09 ua/y: 268 AAS Low Angelen; lancuaster Johnmon et al,,
1.22 + 0.08 ug/g 1975
Not given 0.136 mg/24 hr. 117 3] Urban Kehov et al.,
L1940
Fetal 9-40 ug/100 g; Nor gilven; 249; Not given Control patientw; paticents fahim ot al,,
membranes 11-12 ug/100 g Not given 253 l1iving in a lead mining rvegion 1476
Gastrointes- 0-3.1 mg (total organ) 0.15 mg 258 ES Schroeder and
tinal tract Tipton, 1968
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LEAD (continuvd)
No. of Analytical
Tisave Range Mean Level Cases Method Comments Reference
Hair Not given .S up/p 50 AAS Maternal seolp hair, Clacionact Baumwlug vt al,,
hoapital patients, mean age 1974
22,9 years
Not given 16.6 .g/g b} AAS Maternal pubic hair, Cincinnati | Baumslag et al.,
hospital patients, mean age 1974
22,9 yaara
Not given 13.9 ug/g ¥ ANS Neonatal scalp hatir. <Cincinnati | Biumalsg et al,,
houpital patientw 1974
2.12-100.00 ug/g 12,47 ug/g: 11.24 ug/g: 1284; 126;] AAS New York City children; River- Crea: mn, 1978
. 14,07 ug/g: 17.13 ug/g []90; 71 head; Queens; Bronx
1.96-155.00 ug/g 12.21 ug/x; 10.39 ug/g: }]207; 8%; AAS New York City adults; Riverhead; | Creason, 1975
14.50 .g/g: 12.88 ug/g |77; 49 Queens; Bronx
7.6-6)1 ppm; 10.6-50 ppm 24.1 ppm; 26.7 ppm 25; 2% ANS Females 11-72 ywarn old; males Eada and
9=60 years old Lambdin, 1973
0.004) -0,01 X dry tissue | Not given 18 kS White malea, 1570 years old Goldblum et al.,
19%)
46.5-43.9 ppm Not given 116 AAS Scalp hair from school~aged males! Hammer et 8},,
| 1971
0-595 pom; 0-1935 ppm; 107.1 ppm; 44,3 ppm; 48; 25; | AAS Pourth grade males: lead and Hammer ot al,,
0-85 ppm; 0-85 ppm; 16.3 ppm; 12.1 ppm; 37; 21; zinc mining and smelting area; 1971
0-25 ppm 7.6 ppm 18 lead and ainc smelting area;
copper amelting area; government
and commercial srea; education
and farm trading area
2-141 up/g 34 ug/a 12 AAS Scalp hair Hinners et al.,
1974
TX-4907

7-24-78
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LEAD (continued)

- gy e e
No. of { Analytical
Tisswe Range Mean Level Canes Mathod Commenty Roference
ir Not given (a) 44.9 + 4.) ug/g 230 AAS (a) Long hair, Los Angelen Johnson et al.,
(cont inued) (b) 19.3 + 3.1 ug/s (&) (b)Y, (h) tong hair, lLancaster 1973
(e) 56,2 + 7.0 ug/g 188 (¢) Short hair, Loa Angeles
(d) 15.7 + 1.3 ug/g (c) (d) (d) Short hair, Lancaster
Not given 118 + 100 ww/gi 27 .x/n 108 AAS Study area; controlm, Age 6 mo,-| Puenciiel ot al.,
6 vra,, impoverished section of 1972
Boston
Not given 319 ug/g dey wt. Not Not given Normal level Rentoul nd
gliven Smich, 1971
Not given 17.8 + 2.2 up/g: 180 AAS 117 women; 47 men Schrocder and
19 + 3 ug/g Nanon, 1969
0.03%-1.% mg (total tisiue)] 0.735 mg 258 ES Schroeder and
Tipton, 1908
Not given 44.7 ¥ 0.Y up/g 1 AAS Sorenson et al.,
1973
1-2080 ug/x Not given 260 Not siven Tralfic and desk officern, Bowtong Spelzer and
triah and lealian Forris, 1973
Not given 14.5 and 21.8 ug/g 2 MN: AAS Yurachek et al.,
dry wt. 1969
ruu Not given 0,08 + 0,04 ppm wot wt. 4) Colovimetry ¢incinnatl area white males, Grosw et al,,
20-84 yearm old 1978
Not given 0.04 mg/l00 g wet wt. 15 ES; Chem, Autopsien Kehoo, 1961
Not given 0.038 mg/l00 g wet wt. Not ES Kehos wt al.,
glven 1940
Not given 0,20 + 0,0} mg/100 2 Not Es Abuve | vear old Nuwbaum et al,,
dey wt ., given 1950
- Dl s S RS NSSRPY SIPSRREp P S —
TX=4907
7-24-28
el -t '
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LEAD (continued)
T
No, of Analytical
Tissue Range Mean Level Canen Comments Reference
Heart 0-0.4 mg (toral organ) 0,02 mg 258 ES Schroeder and
(cont inued) Tipton, 1968
<$-18 ug/g ash 5 ug/g ash 79 of 40| ES Tipton and Cook,
1963
Intestine Not given 0,12 + 1.03 ppm wet wt. 43 Colorimetry Cincinnatl area white malew, Grogn ot al,,
20-84 yeara old. Jejunum, 1973
Not given 0,07 + 0,0) ppm wet wt. 45 Colorimetry Cincinnati area vhite males, Groass et al,,
20-84 years old, Ceocum. 197%
Not given 0.023 mg/100 g wet wt. Not ES Kehos et a),,
given 1940
E Not given 0.) ppm wet wt.; 1; 7 [ 4.3 lLarge inteatine; small intestine Koch ¢« al,,
0,8 ppm wet wi. 1958
$-82 ug/g ash; 25 ug/g ash (median); LC? of 68; | ES Duadenum; Tipton and Cook,
9-53 ug/g ash; 13 ug/g ash (median)i 97 of 104 Jejunumi 196)
3-62 ug/g ash; 20 ug/g ash (wmedian); 82 of A4} Ileum;
$-90 ug/g ash; 27 ug/g ash (median); 3 Cecum;
<3-30 ua/g wh; 1) ug/g ash (median); 94 of 1093 Sigmoid colon;
$-77 ug/g ash 20 ug/g ash (median) 4] of 42 Rectum
JKldmy Not given; 0.79 + 0,42 ppm wet wt. A%; 44 Colorimetry Cincinnati area white malus, Groan et al,,
Not given G.48 + U,22 ppm wet wt. 20-84 yeary old: cortex; medulla) 1975
15-246 ppm ash wt. 30 ppm axh wt, 120 AAS North and South Carolina adult llammer et al.,
and pediatric autopsies 1973
1.4-74 ppm ash wt. Not glven 14 AAS North and South Carolina pedi- Hammer ot al,,
atvic autopsies 1971
Not given; 120 ugl/g ash; 12; 12 AAS St. Louis area vetsran sutopaies:| Hirst et al,,
Not given 120 ug/g ash control; ewphynema pationts 1973
_ TX-4907
7-24-78

v
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LEAD (cor.tinued)

Wo. of Analytical
Tissue Range Mean Level Canes Method Comments Refarence
Kidney 0.015-0.16 mg/100 g 0.05 mg/100 g wer wt. 15 ES; Chewm, Autopuien Xehoe, 19681
(continued) wet wt,
Not given 0,027 mg/100 g wet wt. No: ES Kehoa et al,,
riven 1940
$22.1-2338.3 ug/g dry wt. | 1404 ug/g dry wt. S KS Normals :o;; ot al.,
9
Not given (a) 49 ug/g ash 80 AAS (a) rontrols Morgan, 1969
(b) 60 ug/g ash (b) hypertensives
(c) 47 ug/g ash (c) heart disease
{(d) 30 ug/g ash (d4) malignant dincanes
16-1728 .g/g ash 69 ug/g ash 100 AAS Autopsies, VA hospical, Morgan, 1972
Birmingham, Alabama
34-68 ug/g ash 54 .g/p ash 46 AAS Nevropuien, VA howpital, Morgan, 1972
Birmingham, Alabama
Not given 0.36 + 0,02 mg/100 g Not ES Above 1 year old Nushauw et al.,
dry wt. gliven 1958
Not given 0.166 mg/g auh; 24 AAS 12 vwmphysematous; 12 controls Perry et al.,
123 mg/g ash 1972
0.21-1.1 micromole:/g ash| Not given 1%0 LS Adulty Perry ot al.,
1962
0.40-3,8 ppm wet wt. 1.8 ppm wet wt. 22 AAS Sudden deaths, Baltimore, Poklis and
Maryland Frelmuth, 1976
Not given 0.27 ug/g drv wt. Not Not given Normal level Rentoul and
riven Smith, 1973
TX-4907 -—
7-24-78
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LEAD (continued)

No. of Analytical
Tissue Range Mean Level Cases Hethod Commentsa faference
Kidney 0.003-2.0 mg (total 0.3 mg 258 ES Schroeder and
{coatinued) organs) Tipton, 1963
0-1.5+ mg/100 dry wt, Not given Not Not given Cancer patientas and autopay Tietx ot al.,
glven spscimens 19%7
42-220  g/g ash 98 ug/g ash (wedian) 145 ES Tipton and Cook,
1963
'Latynx 11-140 ug/g ash 64 ug/g ash (median) 50 ES Tipton and Cook,
1963
’uver Not given 0.98 + 0.3) ppm war wt. 45 Colovimetry Cincinnati area white malen, Gross et al,,
20-84 years old 1978
15-785 ppm ash wt. 45 ppm ash wt. 120 AAS North and South Carolina wdule Hammer et al.,
and pediatric autopaian 197
0.7-167 ppm ash wt. } Not given 14 AAS North and Sauth Carolina pedi- Hammer ot al.,
atric aulopages 197
Not given; 120 ug/g ash; 12; 12 AAS St. Louis area veteran autopsies:] Hitst et al,,
Not given 140 ug/g anh control; emphysema patients 1973
0.04-0.28 mg/100 g wet wt. 0.12 mg/100 g wet wt. 15 ES; Chem, Autopsien Kehoe, 1961
Not given 0.130 mg/100 g wet wt. Not ES Kehoe et al,,
given 1940
610-2046 ug/g dry wt. 1132 ugl/g dry wt. 3 ES Normals Koeh ot al,,
1987
Not given 1.8 ppn wet wt. S ¥s Sudden accident victims Koch et al,,
19%7
Not given D.352 4+ 0,02 mg/100 g Not ES Above 1 year old Nusbaum et al.,
dry wt. given 1938
TX-4907

7-24-78



LEAD (continued)

No. of Analytical
Tissue Range Mean Level Cases Method Comments Rel(erence
Liver Not glven 0.141 wmg/g ash; 24 ALS 12 emphysematoun; 12 controls Perry et al.,
(continued) 0.111 mg/g amh 1972
0.29-1.2 micromole/g ash | Not given 150 ES Adults Percy et al.,
1962
Not given 276 + 176 ug/g ash 10 ES Accident victims, St. louin area | Perry et al.,
1973
1.0-6.3 ppm wet wt. 2.5 ppm wet wt. 22 AAS Sudden deaths, dalclimore, Poklin and
Maryland Freimuth, 1976
Not given 1.7 ug/g dry wt. Not Not given Normal level Rentoul and
given Smith, 1973
2 0.72-13.3 mg (total 3.1 ng 28 | Es Sehrovder and
organ) Tipton, 1968
0-1.3+ mg/100 g dry wt. Not given Not Not gpiven Cancer patienta and autopsy Tietz «t al,,
given npecimens 1937
60-230 ug/g ash 130 ug/g anh (median) 150 ES Tipion and Cook,
1961
Lung Not given 0,36 + 0.12 ppm wet wt. 42 Colorimetry Cincinnati area white males, Crosn et al,,
20-84 vears old 1978
Not given; 130 ug/g ash; 12, L2 AAS St. Louls avea vetvran autopsies:] Hirst et al,,
Not given 240 ug/g auh contrel; emphynema patients 1923
Not given 0.02 mg/100 g wet wt. 13 ES: Chem, Autopsien Kehoo, 196)
Not given 0,028 mg/100 g wet wt, Not ¥s Kehoe ot al,,
Riven 1940
1123.2-1338.9% .g/& 1205 ug/g dry wt, 3 Fs Normals Koch et al,,
dry wt. 19%7
- —— ——— - o - T g s B gmert st dn T R G i —— e
TX-690?
7-24-78
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LEAD (continued)
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Yo, of Analytical
Tisswe Range Mean lLevel Caneas Method Commentn Reference
Lung Not glven 1.6 ppm wet wt, 4 FS Sudden accident victims Koch ot al,,
{cont inued) 1957
Not given 0,23 4 0,02 mg/100 Not (A Above 1 ysar nld Nusbaum et al.,
Jry wt. given 1958
Not given 0,210 mg/g ash; 24 AAS 12 emphysematous; 12 controls Perry et al.,
0.14S mg/g ash 1972
0.062-0.68 micromole/g Not gilven 1% [A] Adultr Perry ot al,,
ash 1962
0,21-1.8 ppm wet wt. 0.8% ppm wet wt, 22 AAS Sudden deatha, Baltimore, Poklis and
Maryland Preimuth, 1976
Not given Max. 33500; Min. 50; 168 Not given S8 citiens and 29 nonurban areas Schroeder, 1970
Retained 1 yr. O ug/yr.
0.05-6.1 mg (total organa) 0.19 mg 258 (4] Schrorder und
Tipton, 196]
Not given 0.57-1.67 ug/g 66 AAS; 0.57 ug/g female. ; Stringer et al.,
1.04 ug/g, malen 1974
0-1.0 mg/100 g dry wt. Not given Not Not given Cancer patients and autopsy Tiets at al.,
given apecimenn 1957
$-550 ug/g ash 67 ug/g ash (median) 141 11 Autupsies, 9 cities Tipton et al,,
1964
15-140 ug/g ash 47 ug/n ash (median) 14} ES Tipton and Cook,
196)
Lymph nodes Not glven 0.86 + 0.93 ppm wat wt, 4l Colorimetey Cincinnatl area vhite males, Gross at al,,
20-84 years old 1975
TX=4%07

7-24-78
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LEAD (continued)

No. of Analytical
Tissue Range Mean Level Cases Method Comments Reference
{Milk 0.006~0,058 uz/ml 0.026 ©.011 .p/ml 29 AAS United Scates reaidencs, 23-28 Dtllen «t al.,
ug/ml vear 1974
0-0.07 ug/ml 0.02 ug/ml 14 AAS Lamm et al.,
197)
0.0060-0.0202 ppm 0.0109 ppm 14 AAS Age 21-17 years Pinkercon et al, |
1972
H&ucle Yot given 0.07 + 0,03 ppm wet wt. 44 Colorimetry Cincinnati area white males, Gross et 4l.,
20-84 yearn old 1975
0.010-0.17 mg/100 g wet 0.0) mg/100 g wet wt, 13 ES; Chem. Autopnies Kehoe, 1961
we.
Not given 0,010 mg/10V g wet wt. Not kS Kehow ot al.,
Kiven 1940
Mot given L.4 ppm wet wt, L} EN Sudden aveidont victime Koch et al.,
1987
0-179.2 mg (rotal tissue) | 1.7 mg 258 ES Schroeder and
Tipton, 1968
<5-16 .g/g ash <3 ug/g ash (median) 65 of 136] kS Tipton and Cook,
1983
Nails 0.0097-0,024 2 dry tissue | Not given 18 ES Healthy malew, 15-70 vearn old Goldhlum et al,,
19%)
vmentum 71-220 ug/g ash 30 ug/g ash (median) 72 of Y% ES Tipton and Cook,
1963
Ovary <5=27 .g/g ash 12 ug/y ash (median) 12 of 16 | ES Tipton and Cook,
1963
TX-4907 ’ T -
7-24-78
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No. of Analytical
Tissue Range Mean Level Canes Me thod Commonts Reference
fancreas Not given 0.46 + 0.23 ppm wet wt. 45 Colorimeiry Cincinnati area wvhite malen, Crons et al,,
20-84 years old 1975
Not given 2.0 ppm wet wt. 2 ES Sudden accident victima Koch et al.,
1947
0.49-1.8 ppm wet wt. 0.92 ppm wet wt. 22 AAS Sudden deaths, Baltimore, Poklin and
Maryland Frelmuth, 1976
0-1.1 mg (total organ) 0.06 mg 258 ES Schroeder and
Tipton, 1968
18-130 ug/g ash 49 ug/g ash (wedian) 138 ES Tipton and Cook,
196)
Placenta Not given 1.83 % 2,36 ,u/p dry wt. 234 AAS Nashville, Tennesses hospital Baglan et al.,
patientsa 1974
Not given 0.86 + 0.28-3.12 + 0.92 554 AAS Dawvson et al.,
alcromolos/g 1960
Not given 1.95 # 1.42 micromoles/g 554 AAS Houston, Texas hospital patients | Dawson, 1969
dry wt,
6-8 ug/100 g; Not given; 249; Not given Control patients; patients living| Fahim et al.,
7-9 ug/l00 g Not given 293 in lead mining diatrict 1976
Not given 0.293 + 0.0235 ug/g 58 Not given City hospitala ia South and Karp and
wet wt, Southeast Robertmwon, 1977
Prostate Not given 0.20 + 0.22 ppm wet wt. 4} Colorimetry Cincinnati area wvhite males, Groas et al.,
20-84 years old 1978
Not given 0.2 ppm wet wt, 4 kS Sudden accident victims Koch et al.,
1987
TX-4907 )
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LEAD (continued)

No. of Analytical
Tissue Range Mean Level Cases Method Comments Relerence
Prostate <5-81 ug/g ash 10 ug/g ash (median) 44 of S0 | FS Tipton and Cook,
(continued) 1963
Saltva 3-23 ug/100 ml Not given 12 AAS 9 children, 3 adulcs Fung et al,,
1978
Skin 0.0252-0.134 2 dry tissue{ Not given 18 FS Healthy wmales, 15-70 years old Goldblum et al,,
1953
Not given 0.08 + 0.0) ppm wet wt. 4] (olorimetry White males, 20-84 years old Crosy et al.,
1975
0-11.8 mg (total tissue) | 1.5 mg 258 113 Schroeder and
Tipton, 1968
16-120 ug/g ash 46 ug/g ash (median) 21 of 22} s thton and Cook,
196}
Spleen Noc given 0.33 % 0.15 ppm wer wt, 43 Colorimetry Cincinnati area white malew, Gross et al,,
20-84 yvears old 1978
0.01-0.07 mg/100 g wer wt{ 0.0) mg/100 g wet wt, 15 ES; Chem. Autopuies Kehoe, 1961
Not given 0.030 mg/100 g wet wt. Not ES Kehos eor al,,
given 1940
595-1208 ug/g dry wt. 98S .g/g dry wt. 3 ES Normals Koch et al.,
1937
Not given 1.4 ppm wer wt, 3 ¥S Sudden accldent victima Koch vt 4l.,
19%?
Not given 0.28 + 0,04 mg/100 g Not ES Above 1 year old Nunbaum ot al,,
dry wt, glven 1938
0-2.2 mg (total organ) 0.06 mg 258 kS Schroeder and
Tipton, 1968
TX-4907 -
7-24-78

e i




RO N ADKT AP TIMB Wp T 1w

sst

LEAD (continued)
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No, of Analytical
Tissue Range Mean Level Canen Method Comments Reference
pleen 7-90 Lg/g ash 27 ux/g ash (median) ha of lq ES Tipton and Cook,
(continued) 196)
tomach Not given 0.10 + D.05 ppm wer wt, 45 Colorimetry Cincinnati area white malew, Grosa et al.,
20-84 years old 1975
Not given 0.022 mg/100 g wer wt. Not ES Kehoe ot al,,
given 1940
Not given 1.0 ppm wet wt. 3} kS Sudden accident victims Koch «t al,,
1957
$-3% ug/g ash 12 Lg/g ash (median) FZ'\ of 134 ES Tipton and Ceok,
1963
weat 8-184 ug/litex; S1 & 42 ug/liver; 33; 19; [ AAS Malen; females; females (oral Holhnadel et al.,
49-283 ug/liter; 118 + 72 ug/liter; u contraceptivas) 197)
28-171 ug/liter 101 + 49 ug/liver
eeth 0.25-5.75 mg/100 g 1.51 mg/100 g 82 ES Cincinnati residents Alcrhuller et
al,, 1962
200-3350 ppm 1790 + 96C ppw 15 MS Lefr maxillary central incisor, Arudevold at al.,
Cambridge, Massachusetts, 9-15 1975
year olda, Rnamel,
350-2600 ppm 1610 + 660 ppm 15 AAS Lefc maxillary central incisor, Brudevold et al.,
Cambridge, Massachusetts, 9-13 1978
- year olds, Enamel.
et gliven $.6 + 5.9 ppm 153 AAS 115 donors from ages 3,5 to 12 Chatman and
years Wilson, 1978
50-157 ug/100 wl; O ug/109 m); 6; 32 Not given Contyol childysn; exposed urban de la Burde and
120-220 ug/100 wl 218 g/ Tue-al children; montly black, 60X Shapive, 1978
" I fomale
—
e RO k\
\s.‘ _
TX-4507
1-26-28
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LEAD (vontinued)

No. of Analytical
Tissue Range Mean Level Canes Method Comments
Teeth Not given 5.1-19.9 ppm 324 AAS Children {n lead paint qrea
(continued) (geometric mean)
1.0-6.5 ug/g 3.1 + 0,16 ug/g 56 MS <20 years old, wide goographic
area
2-730 ppm; 15.1 + 109.0 ppm; 109 AAS 69 urhan; 40 aubuw ven
0-8G ppm 11.1 + 14.8 ppm
Not given 198 ug/p: 761 Not given 01d housing; new houming
41.7 ug/g
30--400 ugl/g Not given 760 EC Philudelphia nchool children
254-336 ug/g ash Not given 40 AAS 1 skeleton
Testis Not given 0.15 + 0.0% ppm wet wt. 47 Colorimetry Clneinnati area white males,
20-84 years ol4d
Not given 0.1 ppm wet wer, 1 FN Sudden acceident victims
5-27 ugl/g asn 12 ug/g ash (median) 68 of 72{ B8
by roid Not given 0.17 + 0,11 ppm wet wt. 40 Colorimetry Cinciunat! avea white males,
20-84 years old
Not given 1.0 ppm wet we, 2 ES Sudden accident victima
5-54 ug/g ash 10 ug/g ash 20 of 21 ES
—_ B SRS SNNSU N ~ . e
TX-4907

A

g

Roference

Lockeretz, 1975
Losee et al,,
1973

Needleman et 11.1
1972

Needleman et ul.ﬁ
1974

Needleman and
Shapiro, 1974

Strehlow, 1969

Grosx et al,,
1975

Koch et al,,
1957

Tipten and Cook,
1963

Grons ot al.,
1975

Koch et al,,
1957

Tipton and Cook,
1963

et
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LEAD (continued)

e — — —
No. of Analytical
Tisswe Ranpe Mean lLevel Casen Method Comments Refarence
Trachea 0.6-8.8 ppa wet wt, 3.0 ppm wet wt, 17 AAS Sudden deathm, age 17-74 yeara, Pokliu and
Baltimore, Maryland Freimuth, 1975
15-120 ug/g ash 44 pg/g ash (median) 60 ES Tipton and Cook,
1963
Umbilical cord | 9-11 ug/l00 g¢; Not given; not given 249; 253 | Not gpiven Control patienta; patients living| Pahim et sl.,
11-12 ug/100 g in a lead mining region 1976
Urine 22-129 ug/24 hr. Not given 11 ASV; AAS Children 13-67 months of age Chinolm «t al.,
1978
Not given 325 + 167 up/fliter; 4; 24 Not gilven Hyperactive children with hisctory! David, 1974
77 + 92 up/ltrer of lead poisoning; wonhyparactive
—_ childeen
4
0->241 ug/liter; Not given; 92; 50; Not given Hyperactive and nonhyperactive David, 1972
0->241 ug/liter; 146 Lug/100 licer; 4; 24 children; hyperactive; hyper-
161->241 ug/liter; 325 Lg/100 liter; active with history of lead
0->241 ug/liter 77 ug/liter poinoning: nonhyperactive
Nut given 86 ug/24 hr, 1 Not given Caucanian female Dickinson et al, ]
1972
0-118 .g/liter; 38 ug/liter; 1105 27; Colorimotry New York City residents; Cali- Goldwater and
15-75 ug/liter; 18 ug/liter; 40 fornia reaidentu; Ohio veamidents | Hoover, 1967
10-50 ug/liter 1 up/liter
Not given 0.06 + 0.11 ppm wet wr, 8 Colorimetry Cincinnati ares white males, Cross et al.,
20-84 years old 1975
Not given 0.009-0.034 mg/100 g 418 Not given Philadelphia veaidents Hammond, 1969
0.002-0.081 mg/liter Not given 897 Colorimetry Urban and rural area residents Hofrcater et al, [
196}

TX-4907
7-24-78
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LEAD (continued)

No. of Analytical
Tissue Range Mean Level Cases Method Comments Raference
Urine Not given 14.3 = 0.7 ug/liter; 402 AAS Los Angelen; Lancaster Johnson et al.,
10.5 + 1.0 ug/liter 1978
Not given 0.027 mg/liter Not FS Kehoe et al.,
given 1940
Not given 0.023 Lg/m} Not Not given Normal level Rentoul and
given Smith, 1973
Not given 27.) + 156,2-29.0 + 13.3 4000+ Colorimetry DuPont employees (rom 21 Mclaughlin ot
ug/liter locations al., 1973
20.1-25.3 wg/liter i 23,3 ug/liter 5750 Colarimetry DuPont employees from 23 McLaughlin ot
(geometric means) 1 (geometric means) locations al,, 1973
Not given (a) 120 up/liter 3 ES (a) normals Perry and Perry,
(b) 110 ug/liter (b) femulen 1959
{c) 126 ug/liter (c) males
(d) 149 uvg/liter (d) blachnm
{e) 97.2 ug/lit ¢ (¢) non-klackns
0.4-4.7 .g/100 ml Not given 10 AAS Searle ot al,,
1973
122.1-233.4 ug/g: 188.3 + 17.9 ug/y: 41 Not given Ruamed teeth; sectioned teeth, Shapiro et al.,
2.8~313.6 ug/g 92.3 + 64,8 ug/g Fhiladelphia 1975
Uterus <5-29 ug/g ash 5 ug/g ash (median) 20 of 32 ES Tipton and Cook,
1961
- — SO l [PRTORRURC U R KU —
TX~4907
i=24-78
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LITHIUM
No. of Analytical
Tissue Range Mean Level Casnos Mathod Commenta Raference
Rlood Not given 0.78 + 0,01 meq./liter 260 AAS Adult Kanmaw UClcy, Kanwas Murenbaum et al.
residenta. Serum. 1975
Not given 48 + 0.01 meq./liter 260 AAS Adult Kansas City, Missouri Biorenbaum et al,
residents. Serus. 1975
Halr 0.009-0.300 “g/% 0.044 ug/y 217 Flame photometry New York City children agem 0-15 Creason, 1973
0.009-0.228 ug/y 0.056 ugp/g 206 Flume photometry New York City adultus ages > 16 Creason, 1973
Placenta Not given 0.010 + 0.002 ug/g wet 58 Not given Southern and Southeastern city Karp and
wt ., hospital patients Rohercaon, 1977
Teeth <0.1-4.2 ug/g 1.6 + 0,12 .g/g 56 MS <20 years old. Enamel. Losee et al,,
1973
Not given J.35 + 0,02 ppm: 208 MS New England residents <20 yaars Curzon and losee,
0.07 + 0,02 ppm old with high caries; South 912
Carolina residents <20 ysars old
with low caries, Enamel,
TX-4907

71-24-78
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TX-4907
1-24-78
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0.00-0.13 ppm

Ranze

Mean Leve |l

Not given

No,
Casuey

LUTETIUM

39

uf

Analyeieal
Method

X=rav apectrometry

Healthy males; mean age 15,3 yran,

Sorum.

O T T A SR PURRIP R PO

Reference

Gofman et ul.,
1964
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Tissue
b e

Ad ipone

Adrenal

Alimentcary
tract

Aocta

Bladder

Blood

TH-007

Range

0,0060-0,0063% wet wt.

Not given

Not given

0.46-1.5 g/100 g ash

0.013-0,0213 2% wet wt.

Not given

130-1740 ug/g dry wt,

230-60G micromwle/g ash

0.94-2.0 g/100 g ash

Not given
0.36-2.3 g/1N0 g ash

Not gilven

Not given

Mean Leveld
Not given

24 % 0,0 un/n wet wt,

60 ppm wet wt,

0.84 g/100 ¢ umlv (median)
Not given

140 ppm wer wt,
279-919 ug/g dry we.

Not given

1.4 g/100 g auh (median)

150 ppm wet wt,

1.4 /100 3 ash (median)

2,01 + 0,01 wy/liter;
1.91 % 0,01 mg/liter

38 + 0.4 up/g wet wt,

MAGNESIUM
g e am

No. of
Canen

»
-

150

46

100
9%

130

Aalytival
Method

Colorimetry

ES

Colurimetvy

[ 4]
Colorimetry

Colorimetry

AAS

Colorimstry

AAS

S LI R

Commentn

nrtem e w e

1 white (age 60) and 1 black

(ago 48) male

Accidental deathw

Suddon aceident victime

Adults

| white (age 60) and | black

(uge 40) male

Sudden accident victimn

Autopsies. 5 mo - 91 yrws old,
Various disesses. Chicago,
Adulta

AMdults

Sudden accident victima

Adules

Kansas; Mismouri; half in hard-
water and half in soft-vater

Accidental deaths

Reforence

Forbes et al,,
19%6

Schroeder ot ).,
1969

Koch et a),, 195§

Tipton and Cook,
196)

Yorbes ¢t al.,
195¢

Kach et al., 198

Marks ot al,,
1972

Perry, 1968

Tipton and Cook,
1963

Koch et al., 1954

Tipton and Couk,
1961

Blerenbaus ot
al,, 197§

Schroedar ot nl.w
1969

e e o
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Brain

Diaphragm

Esvphagus

Fecesa

TX-4907

7-24-18

Range

Cee L .. e e =

G.16R-0,191% wer wt.

2.4-).2 ug/g dry we,

Not given

Not given

Not given
260-490 micromole/g ash

Not given

0.58-1.2 2/100 g ash

1,2-2.5 g/100 g ash

Not given

1.0-2.0 3/100 g ash

Not given

‘mg/day

Mean Leveld

Not given
2.8 + 0.1 ug/g dry wt.

140 ppm wet wt.

1100 + 25,2 ug/y wet wt.

140 ppm wet wt.
{
iNot given

150 + 3.4 ug/R wet wt
0.90 g/100 g ash (median)
1.7 g/100 g ash (median)

30 ppm wet wt.

1.4 g/100 g ash (median)

170 # 19 and 200 # 13

Now oY

Casen

3
-

40; 81

)

150

12

100

150

108

91

LS

57

MAGNESTUM (cont inued)

Analytival
: Mot bl

iy -

Colorimetry

AAS

Colorimetry

ES

Colorinmetry
ES

£S

ES

ES

Colurimetry

ES

Flime photometry

Coment s

1 white (age 60) and 1 bluck
(age 48) male, Skeletal bone,

Normals, Osteogenic sarcomas,

Sudden avcidont vice{ms

Accidental deaths

Sudden aveidont victime
Adules

Accidental deaths
AMultas
Adults

Sudden acclidont victima

Adults

Healthy malens age 23 and 2% vrs,

Univeraite of Cincinnati

Reforence

Forbes ot al.,,
1956

Juen ot 4.,
1972

Koch et a)., I954

Schroeder ot ol
1969

Kovh vt al,, lOSﬁ
Perry, 1968

Schroeder ot
al,, 1969 :

Tipton and Cook,
1963

Tipton and Cook,
1963

Koch ot al,, 19%4

Tipton and Cook,
1961

Tipton et al,,
1969



http://An.ilviic.il
http://Skelel.il

N P APETSRANS TN e

€9l

MAUNESIUM (continued)

No., of Analytical
Tissve Range Mean Level Canen Method Comment s Reference
Gastro- ot glven 125 + 9.6 ug/g wet wt. 150 'S Accidental deaths Schroeder et al.,
intestinal 1969
tract
Mair D.001-0.010 % dry wt, k‘ut given 18 S Age 15-70 yras, White, Goldblum et al.,
1953
Ps-xes ug/g 67 .06 ug/e 12 AAS Malen and femalen. Varioum ages, | Hinners et al.,
Diverse goographic areas. 1974
#ot given 49.7 + 8.0 ug/g: 180 AAS 117 women; 47 men Schroeder and
5.7 + 13.8 ug/g Nason, 1969
Not given 16.4% and 14.5 up/g dry wt. ? MS; AAS Yurachek et sl.,
1969
Heart 0.0120-0.0168% wet wt, ot given 2 Colorimetry | white (age 60) and 1 hlack Forhes et al.,
(age 48) male 19%6
30-860 micromole/g ash ot given 100 ts Adults Perry, 1968
¢t glven 180 + 5.5 ug/g wet wt. 150 S Accidental deaths Schroesder st al,,
1969
1.1-2.3 g/100 g ash 1.6 g/100 g ash (median) 122 FS Adules Tipton and Cook,
196)
Intestines ﬁuot given 150 ppm wet wt, 9 Colorimetry Cudden accldent victims Koch at al., 1954
0.85-1.7 g/100 g ash 1.3 /100 g ash (median) 60 JES Adults, Duodenum. Tipton and Cook,
196)
0,92-2.1 g/100 g ash 1.2 g/100 g ash (median) 8) ES Adults, Jejunum, Tipton and Cook,
1963
i
TX-4907

7-24-78




MAGNESIUM (continued)

No. of Analytical
Tissuve Range Mesn Level Cases Method Comments Refevence
Intestines 1.1-3.8 g/100 g ash 1.8 ¢/100 g ash (wmedian) 77 ES Adults, Illeum, Tipton and Cook,
1963
1.6-5.0 g/100 g ash 2.7 /100 g ash (median) i ES Adules, Cecum, Tipton and Conk,
1963
1.3-4.5 g/100 g ash 2.0 g/100 g ash (median) aa ES Adults, Sigmold colon, Tipton and Cook,
1963
1.4-3.7 /100 g ash 2.3 g/100 g azh (median) 41 £S Aults, Rectum, Tipcun and Cook,
196)
Kidney 0.0169-~0,0236X wer wt. Not given 2 Colorimetry 1 white (age 60) and 1 black Forbes ot al,,
(age 48) male 1956
z 542,1-2335.2 ug/g dry wt. [1404 ug/g dry we. S [Not given Normal levels Koch et al., 1957
Not given 160 ppm 6 olorimetry Sudden accident victima Kach e¢ al,, 198
o 450-720 microwole/g ash Not viven 100 LS Adules Perry, 1968
360-680 micromole/g ash Not ziven 150 ES Mules Pecry ot al,,
1872
|Not given 129 + 3.3 ug/g wet wt, 150 les Accidental deaths Schroeder at al.,
1969
0.88-1.7 g/100 g ash 1.2 8/100 g ash (median) 121 ES Adulcs Tipton and Cook,
196)
Larynx 0.71-1.8 g/100 g ash 1.1 g/100 x ash (medlan) 49 FS Mulcs Tipton and Cook,
1963
TX-4907
7-24-78

ion cina
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MAGNESIUM (continued)

No. of Analvtical
Tissue Range Mean Level Cases Method Comments Reference
Liver 0,0050-0,0081% wet wt. Not given 2 jColorimotry | white (age 60) and 1 black Forbes et al,,
(age 48) wmale 1946
610-2046 Lg/g dry wt. 1332 ug/g dry wt, 3 Not piven Normal levels Koch et al,, 1951
Not given 140 ppm wet wt. 7 IColurimetry Sudden accident victims Hoch et al,, 1957
)90-820 micromole/g ash Not glven 100 ES Adults Perry, 1968
340-750 micromole/g ash Not given 150 ES Adules Perry et al.,
1962
\Not given 172 + 5.2 ug/g wet wt. 150 ES Accldental deaths Schroedar ot
al,, 1969
uo.n-l.a §/100 g ash 1.3 /100 g ash (median) 126 ES Adults Tipton and Cook,
1963
Not given 128 ¥ 44,0 ppm wet wt. 12 Chem; ES 7 noncirrhoticy 3 cirrhotic Valles ot al.,,
103 + 28.0 ppm wet wt, patients 1997
Lungs 0.0047-0.0069% wet wt. Not given 2 Colorimetry 1 white (age 60) and } black Yorbes et al,
(ape 48) male 1956
1123.2-1338.5 ug/g dry wt. ]1205 ug/g dry wt, b} Not given Normal levels Koch et al., 1952
Not given 80 ppm wet wt. 4 Colorimetry Sudden accident victims Koch et al,, 195
244820 ug/g dry wt. 517-518 up/g dry wt. 26 AAS Autopaies, S mo - 91 yrw, old, Marks et al.,
Various dineuses, Chicago area 1972
300-600 micromole/g ash Not given 100 143 AMults Perry, 1968
260-550 micromole/g ush Not plven 150 ES Mults Parcy ot al,,
1962
TX-4907

7-24-78
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MAGNESIUM (cont inued)
No. of Analytical
Tissuve Range Mean Level Cases Method Comments Reference
Lungs Not given 7L+ 2.2 ug/g wer wt. 150 ES Avcidental deaths Schroeder ot al,,
196¢
3,800-16,000 ug/g ash 9100 ug/g ash 119 £s Autopaiemn, 9 citien. Tipton et al,,
1964
0.62-1.3 g/100 g aah 0.86 g/100 g ash (median) 119 ES Adults Tipton and Cook,
1963
Muscle 0.012-0,01982 wet wt. Not given 2 Ltnluriuwlr,v 1 white (age 60) and 1 black Forbes et al.,
(age 48) wmale 1956
Not given 320 ppm wet wt. 12 Kolorimetry Sudden accident victims Koch et al., 195*
Not given 189 + 7.2 ug/g wet wt. 150 ES Accidental deaths Schrueder ot al.,
1969
0.98-2.4 g/100 g ash 1.5 g/100 g ash (median) 119 ES Adultu Tipton and Cook,
196)
Myocardium 613-1590 _g/g dry wt. 724-129C ug/R dry wt. 26 AAS Autopaien, 5 mo - 91 yra, old, Marks ot al,,
Various discases, Chicago urea, 1972
Natlsa 0.0023-0.011% dry wt, Not piven 18 £S Ape 13=70 vrs, White, Goldblum ¢t al.,
1991
Nerve 0.0097-0.01072 wet wt. Not given 2 Colorimetry 1 white (age 60) and 1 black Forbes et al.,
(age 4B) male 19%6
Omentum 0.65~1.9 ;/100 g ash 1.2 /100 g ash (median) 72 [ 23 Adults Tipton wnd Cook,
1963
Oovary 3,70-1.2 g/100 g ash 0.8B7 g/100 g ash (median) 16 ES Aules Tipton and Cook,
1963
TX~-3907
7-24~28
~ }
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MAGNESTIUM (continued)

e AN, YL s bR TRV MR e L R p i g

No. of Analytical
Tissue Range Mean lLavel Cases Hethod Commants Reference
Pancreas Not given 260 ppm wel wt. 3 Colovimecry Sudden accident victime Koch et al., 1956
Not given 160 + 4.4 ug/p wet wt, 150 ES Av.idental deaths Schroeder et »l,,
1969
15-24 2/100 g ash 20 g/100 g ash (wedian) 114 ES Adultus Tiptun and Cook,
1963
Placenta Not given 0.98 + 0.34 micromole/g 554 AAS Normal deliveries, Houaton, Texas |Dawson, 1969
dry wt,
Not given 0.71 + 0,17 - 1,48 ¥ 554 AAS Dawson et al,,
0.25 micromole/g dry wi. 1968
Prostate Not given 300 ppm wet wt. 2 Colorimegry Sudden accident victims Koch et al., 1956
1.1-2.2 g/100 g ash 1.5 g/100 g ash (median) 40 ES Adulte Tipton and Cook,
1963
Skin 0,0048-0,0102% wet wt. Nat given 2 Colorimerry } white (age 60) and 1 black Forhes at al.,
{nge 43) male 1956
0.001-0.015X dry wt. Not given 18 113 Age 15-70 yru. White, Goldblum et al,,
1953
Not given 59 # 4.0 ug/p wet wt, 150 ES Accidantal deaths Schroeder ot al,,
1969
75-112 wg/kg lry wt. Not given 27 AAS Subryan ot 4l.,
1975
0.60-1.1 g/100 g ash 0,36 /100 g ash (median) 19 [ 1 Adules Tipton and Cook,
1961
TX-4907

7-24-78




MAGNESIUM (continued)

No. of Analytical
Tissue Range Mean Level Cases Method Comments Relerence
Splaen Not given 0,0124% wat wt, 2 ColoTimetry 1 white (age 60) and ! blachk Forbes et al,
(age 48) male 1956
Not given 85 ppm wet wt, 5 Lnlurlmuv Sudden accident viccims Koch et al,, 1956
595-1208 ug/g dry wt. 985 Lg/y dry we. 3 Not gliven Normal loves Koch #t al,, 19%7
445-1080 ug/g dry wt. 967716 Lg/x dry wi, 26 AAS Autopsien., S mo - 91 yru, old, Matks «t al,, 1972
Various diseanea, Chicapo area,
270-590 Not given too E8 Adules Perry, 1968
Not given 128 + 4.2 uu/g wet wt, 150 S Accldental desths Schroeder et al.,
1969
z 0.70-1.5 /100 g ash 0.92 g/100 g ash (median)| 123 ES Adules Tipton and Couk,
196}
Stomach Not given 320 ppm ower wt, 3 Folorimetey Sudden accldent victimu Koch et al., 1956
0.90-2.0 /100 g ash 1.4 g/100 3 ash (mediin) 110 FS Adultw Tiptun and Cook,
1903
Teeth 88-5720 ppwm 1650 + 890 ppm 3% AAS School children in Cambridge, Srudevald et al,,
Manu. 1975
Not given 0.618% wet wt. 2 Colorimetry | white (age 60) and ! black Forbes ot al,,
(ape 48) male te56
Testis Not given 150 ppm 2 Colorimetry Sudden accident victims Koch et al,, 1958
0.78-1.5 g/100 g ash 1.0 g/100 g ash (wmedian) 68 ES Mulis Tipton und Coouk,
196)
Thyroid Not given 160 ppm wut wt. 2 Colurimetry Sudden accident victims Koch el al,, 1956
_ TX-4907 - T -
7-24-78
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MACNESIUM (continued)

No. of Analytical
Tisauve Range Mean Level Canea Mathod Commentu feference
—
Thyro d 0.23-1.5 2/100 g ash 0.90 g/100 g ash (wmedian) 14 ES Adulcs Tipton and Cook,
(continued) 196)
Trachea 0.71-1.8 /100 g ash 1.2 /400 g aah {(medlian) 57 ES Adults Tipton and Cook,
196)
Urine Not given 98 + 5 and 9% + 4 mg/day 2 Flame phorometry Healthy males, age 23 and 25 yrs. |Tipton et al,,
University of Cincianatt 19469
Uterus 0.80-1.7 3/100 g anh 1.1 #/100 g ash (median) 30 EY Adults Tipton and Cook,
196)
TX-4907

1-24-78
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Adrenal

Avrta

~

< Bladder

Bloud

rX-490/
1-24-14

Koo
Q |

Not glven

24-49 g,y osh

V. 11-0.69 micromoles/y
ash

Nor glven

4-17 Laly ash

N\It 'I\.'!‘n

6=40 u/¢ ash

Not wiven

Not given
0.36-0,90 np/ml
Not given

Not given

con bovel

36+ A1 ppm ash

32 up/w ash
Not given
FL 2 102 ppmoash
4o/ ash

I8+ 1.7 ppm ash

17 wg/w ash

0.0025 + 0.0002;
0.0028 + 0,0002;
0,001+ 0,0001;
N.O04D + ¢, 0N0Y mg/100m]

0,587 » 0,1873;
H.oA4 « 2.7 we/licer
Not given

0,00 0,06 ppm

0,015 e/ 100

MANCANELE

[SSN EEEN

1
100
us
us
104
19

J6h

™

!
Not

piven I

Analtvricat
Method

ES

NAA

Cotorimetry

!

Neray specirometoy

EX

Compent s

Adults from 15 vitien

Adulty

Adultpy

Adults from 15 cities

Adulty

Adulty from 1% ¢ities

Adules

122 blood donors; 96 surgical
and degenerat lve discitre
patints (Serumd); 48 normals
(Serwm); 4R pormala (Whole
blood)

Planma; whale bluusd, Normals,

Lod Angeles, Califoraba lab
workers,  Serum

Huealthy miles mean e
Serum

W3 vrs,

Releren e

Schroadar et al, |
196k

Tipton and Cook,
1963

fPerry, 1968

Sehropder et al,
1966

Tipton and Cook,
19673
Schroeder et al,
1946

Tipton and Cook,
1963

Hutt et
1464

al,,

Cotzian et al,,
1967

Fernander ot al.|
196y

Gofman et al.,
1964

Kehoe et al,,
1940
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Vi

Blood
(continued)

Body, total
vontent

Bone

Brain

Diaphragw

ITx- o)
7o

Cmagne Lo

LIRS
Nut giver
Not giver
55,00 2001003 /g
dry wt.
Not piven
Nut given
Not glven
0.26-0.62 micromoles/y
ash
Not piven
Not given
1032 g/e ash

Not given

6-132 Lg/g ash

MANCGANESE

Mean bevet
DS p/ml
1y
4.6 0 162, 6.6 407

uRfp dey Wt

0.0 up/100p;
0,170 ue/100g wet wi,

2 ppm ash

0.13 * 0.0 np/y dry WL,

Not given

VOO ug/e Jdry we,

20 0 7 ppm ash

18 ug/p aah

172 » 1.2 ppm anh

15 up/g ash

No. of

Cavies

Not
piven

16R
Ad;
]

Not
piven
9]
99
100
Not
piven
127
127

91

9)

(eont Tnued)

Analveical
Methionl

Notr piven
Not glven

AAS

ES

EN

Nut given

¥s

(A

L4

Comment s

Autopsien from 58 citien and 29

rural arean

Normalu; odteogenic sarcomas

Loug bone; rih hone

Adulta from 15 clivien

Above 1 yr. old

Adulta

Adulta from 15 citien

Adulta

Adultn from 15 citien

Adults

Refuerepee

Rentaul wnd Smith
1971

Schrowder, 1970
Janen ot ni.,
1972

Kehoe at al.,

1940

Schrueder et al,
1966

Nusbaum et al,,
1958

Perrvy, 1948
Rentoul and
Smith, 1973

Schroeder ot al,
1966

Tipton and Cook,
1961

Schroeder ot al,
1966

Tiptan and Cook,
196)
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Tintue
Fyophagus
| Feces
Hatlr
!
i
H
TX-4907

1-24-178

L BHTA
Not given
6~40 ug/g ash

Not given

0.08-20 ppm

0.05-12.0; 0.07-11.0 ug/g,

0.8-3.2; <1-2,2 ppm

1.0 x 107% - 5.5 x 10712
dry we.

0.2-4.0 g/

Not given

Not given

Xot pivia

— —— e .

MANGANESE  (-ont inued)

Moo Leved

17+ 1.5 ppa auh
13 ug/g ash

+ 0.6 re/day;
¢ 0.4 mp/day
0.5%; 0.95 ug/g
Not given

Not glven

1.4 up/g

1.466; 1.062; 0,549 .p/p
2051 up/p dry we,

1.7; 1.8 Lg/g dry wt.

No, of

Casesn

66

66

13

498

50

Not
given

1o

Analvtical
Muthod

ES

kS

Flame
photometry

NAA

ES

NAA

Nut given

AAS . MS

Comment s

Adults from 15 cltien

Adults
Healthy miales from Univernlty of
Clocianatd, 23 and 25 vears old

Adults and children, Oak Ridge,
Tenn.

Children: adultn,
communities

1 New York City

25 malew, age 9-60 yeu.} 2% women,
age 13=72 yra,

White milen, 15-70 years old

Males and femalon of varioas
agesn and diverae geographic
arcas.  Scalp hadr,

'Cunrruln: dialysin patients;
uremics

Reforence
Schroeder ot al,,
1966

Tipton and Cook,
1961

Tipton et al.,
1969

Bate and Dyer,
1964

Creason, 1978

Fada and LnubikuJ
1973

Goldblum et al,,
1943

Hinners et al.,
1974
Mahler ot al,,

1970

Rentoul and
siaith, 197)

Yurachek ot ad.,
1969
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MANCGANESE  (cont inued)

e s e e e e Cp e . . - .
No. of [ Analytical
Tissue Range Mean Level Cases Mot hod Comment » Roelovenve
Heart Not given 0.032 /1008 weer wt. Nor ES Kehoo ot al,,
piven 1940
1 Not given 0.15 » 0,01 mg/100g Jry 186 Es Above 1 yoar old Nuwbaum ot al,,
wt., 1958
0.27-0,086 micromolen/g Rot given 100 ES Aduits Perry, 1968
aah
Not given 0.88 Lg/g dry wt, Not Not yiven Rentoul and
given Smith, 197
Not given 23 + 0.9 ppm ash 119 ES Adults from 15 cities Schroeder et al,,
1966
~
- 12-40 ,g/g ash 20 ug/’ ash 139 ES Adulta Tipton and Cook,
1961
Intestines Not given 0.035 ug/100g wetr wt. Not ES Kehoe ot al,,
given 1940
Not given m .+ 10,0; 68 + 3.9; 67; 101; ES Adults from 1% citiew; duodenum; Schroeder ot al,,
110 » 11.0; 180 + 31.0;|84; 21 Jejunum; 1leum; cecum; sigmold 1966
76 + 9.7; 82 + 19,0 107; &2 colon; rectum,
ppm ash
25-100; 32-120; 133-200:| S$7; 58; 74; 110; 46;:|67;: 101; ES Adulta, Duodenum; jejunum; ileum;| Tipcon and Cook,
24->400; 16-150; 11-180 | 39 ug/g ash 843 31, cecum; sigmnid colon; rectum, 196
ug/g ash 107; 42
Kidney Not given 0.060 Lg/100g wet wt. Not ES Kehoo et al.,
given 1840
Not given 0.30 * 0,01 wmg/100g dry 316 ES Above | year old Nusbaum et al,,
wt. 1958
0.82-2.7 micromoles/g ash| Not given 150 ES St, Louis adults, died unexpec- Perry ot al,,
P R B R 4 tedly 1962
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MANCANESE (vont inued)

Gy e e e v memerm—— o ot 4

No. of Analytical
Tissue Range Mean Level Casen Method Comment s
- — e e et }-. - r—— o e e s aee
Liver Not Given 28.5° 114 ug/g ash 10 [ 4] St Loutw nren male renidents
killed {n accidentw
Not Civen 4.65 up/g dry wt. Not Giveu|Not Given
Not Given 130+7.0 ppi ash 148 ES Aduley from 15 cities
0~1.5 wg/100g dry wt. Not Given Not Given|ES Chicago area cancer patients
Not Civen 1.7°0.3 ppm wet wt. 7.8 Chemical and/or Noncirchotic patients, civrhotic
17:0,.56 ppm wet wt, ES patientsa
35-220 ug/g ash 100 ug/g ash 148 ES Adults
Not Given 0,022 .g/100g wet wt. Not Given| FS
Not Given 0,18:0,01 mg/100g dry 97 FS Abave 1 year of age
wt.
0.15-0.81 micromole/g ash| Not Given 150 ES St. Louls adults who died
unexpuctedly
0.25-1.3 micromole/g ash | Not Given 100 KS Adults 10th and 90th percentilen
$N-1700 ug/g Not Given 168 Not Given Autopafes from 58 citien and 29
rural areas
Not Civen 24°2.0 ppm ash 141 ES Adulea from 15 citien
0-1 mg/100g dry wt. Not Glven Not Glven} ks Chicage area cancer patients
TX-4907

1-24-78

Reference

r-._. [

Perry o¢ al,,
1971

Rentoul and
Smfth, 1971

Schiraedar et al,
1964

Tietz vt al,,
1987

Valleo ot al,,
1957

Tipton and Cook,
196)

Kehoo et al,,
1940

Nusbaum et al,,
1958

Porry et al,,
1962

Perry, 1968

Schroeder, 1970

1966

Tietx et al.,

[ 987

Schroeder ot ul.{




9l

MANGANESE (vontinued)

R e

J Commentx

T:\utupntuu from 3 ci{t.en

FoAdulta from 15 cities

18-70 wears old

Thumbiatln, ohildren, adults

Contrala, Jdialystn patients,

Adulta from 1S vitien

Adults trem 15 citien

} Adules from 1S cltlen

No. of Analytical |
Tissue Range Mean lLevel Casea Mecthod
Lang 5-170 .g/g ash 24 Lg/R ash 141 X3
8-43 .g/g ash 17 .g/r ash 141 S ‘ Adulis
Muscle Not Given 0.050 .g/100g wet wt. Not Given| ES
Noe Given 6+0.4 ppm ash 133 ks
2-14 ug/g aah 5 wg/g ash (R ES Adulta
|
-8 -7 "
Nails 6.3 x 10 - 3,2x10 Not Given 13 ESs , White males,
X dry wt.
0.43-3,8] .g/gm 1.91°1.38 /g 6 NAA
0.42-1.38 .g/am 0.87-0.31 .»/x 12
Not Given 0.66 .g/x, 1.199 ,.g/g, 13, 13 NAA
0.6 upa/n 12 uremice
Omentum Not Given 48°9.8 ppm ash 75 Fs !
13-78 .g/g ash 29 . g/k ash 75 ES Adultsa
3
Ovary Not Civen "ss2.2 ppm anh 16 EN
9-32 ug/g ash 16 /¢ ash o ES b Adules
Pancreas Not Given 110°4.9 ppm ash 138 R
TN-4907
7-24-78

B

L e

Rnference
——

Tipton et al.,
1964

Tipton and Cook,
1963

Kehoe ot al.,
1940

Schroeder et al,
1900

Tiptoen and ook,
1961}

Goldblum et al.,
19513

Kanabrockd et al
Vel

Mahler ot al.,
1970

Schroeder ot al,
1960

Tiptea and ook,
960

Schroeder et al,
1960

Tipton and Cook,
14963

Sehroeder ot ol
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Ly

1-24-18

MANGANESE (vont {rued)
- e e e e e et g e e sn g 2reme i e o a1 e e i o e < e et e e
No, of Analytical
Tiasue Range Mean Level Canen Method Commenta Reference
____._.-,--..-_.‘-,._...-.‘v.__.«[---_.-g_._«-.__“, e e e e et e e e e o]
Pancreas 54-200 wg/g ash 98 ug/g anb 18 k3 Advles Tipton and Cook,
1961
Placenta Not Given 0,115°0.011 ug/g wet wt. 58 Not Givin Southern and Southeaktern Rarp and
hospital patients Rohertwon, 1977
Proatate Not Given 19:2.9 ppm ash 50 ES Adults from 15 citfen Schroeder ot al,
1966
7-28 ,g/g ash 14 ug/g ash 50 ES Adults Tipton and Cuook,
1961
Saliva 0.05-0.79 g/100m} 0,28.0.06 /100wl k1 RAA Normal adultn Ranabrock! ot a)
1965
Skin 2.6!10-9-6.13110-7 2 dry Not Given 18 ES White malea, 15-70 years old Goldblum et al.,
we. 19%3
Not Given 22:10.0 ppm ash 22 ES Adults from 15 clcies Schroovder at al,
1966
6~17 ug/g ash 13 up/g ash 22 ES Adults from 15 citles Tipton and Cook,
1961
Spleen Nor Given 0.022 ug/l0Gg wet wt, Not Given} ¥S Kehoe et al.,
1940
Not Given 0.14°0.01 ug/g dry wt. 98 [ Above 1 year of age Nushaum et al.,
1954
0.19-0.74 micromole/g ash] Not Given 100 ES Adults 10th and 90th percentilen Perry, 1968
Not CGiven 11:0.8 ppm ash 143 ES Adults from 15 citien Schroeder et al,
1966
5-19 . g/g ash 9 .g/g ash 143 ES Adults Tipton and Couk,
1963
TX-4907




HANGANESE (continued)

No. of 1 Analvtical
Tissue Range Mean level Cases i Method Comment s
+ e ——
Stomach Not Given 0.030 .g/100g wet wt. Not Given| Es
Not Given 47-2.5 ppm ash 129 ES Adulta from 15 clties
22-74 1g/g ash 42 ug/g ash 129 IS Adules
Teeth 0.08-1.10 .g/g 0,32:0.00 .g/3 56 MS 20 years old, Enamel
Testes Not Given 14:0.6 ppm ash n ES Adules from 15 citivs
b~ 8-21 ug/g ash 12 .g/g ash g FS Adules
Thyvroid Nor Given 19-2.3 ppm ash pal ¥s Adults from 1S cities
9-35 .g/g ash 17 .g/g ash 2 ¥ Adultn
Trachea Not Given 14:1.0 ppm ash 54 rs Adults from 15 citdes
7-24 g/ ash 12 . g/g ash 54 | 2 Adults
i
Urine Not Given ' D,82:0,.34 .»ig Jday 16 NAA Dialyzed urine
Not Given 0,01 wg/liter Nut Glven| ps
TX-4907 o CoTTmTm T ' ) ) h )
7-2-74

- s e

Reference

Kehoe et al.,
1940

Schroeder et al.
1966

Tipton and Cook,
1961

Losee ¢t al,,
197

sehrveder ot al,
1966

Tipron and Cook,
1961

Sehroeder ot al,
1966

Tipton and Cook,
1961

Schrovder et al,
19606

Tipron and Cook,
1961

Kanabrockd ot al
1965

Kehoe ot al.,
1940
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MANUGANESE (continued)

R L T R T T R RN

7-24-78

S e e e e o na = g = <o n e s e
No. of Analytical
Tissue Range Mean Level Canen Method Comments
Urine < 12-66 w/1liter 26,7 up/liter 24 kS Normial Americans ages (=69 vearn,
« 23,4 wglitter 10 femalen, males, negroes, cou-
<291 ug/liter 1 castans
30,3 ua/liter 10
«25.1 ug/liter L4
Rot Given < 15.3 Lp/iiter L.} kS American hypercholesterolemic
. 28.4 Lg/liter patientn ages 21-63 yoarna:

23.5 vg/lter before NAZCn EDTA administration,
during Na,Ca EDTA administration,
after Na,fa EDTA adatnintration.

Not Given 35 gpb, 65 ppb 15: 150 Not Given Normotennive, hypertensive
Not Given 0,043+0,08 mg/day, 2 Flame photometry
0.053+0.016 mg/day
Utetus Not Gilven 12¢1.3 ppm ash n EN Adulta from 1% rities
7-20 ug/g ash 10 ug/g ash 31 ES Adults
TX-4907 )

Roefarence 4

Perry and Perry,
19%9

Perry and Perry,

1959

Perry, 1968

Tipton et al.,
1969

Schroeder ot al,
1966

Tipeton and Cook,
1961
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MERUURY

- - ——— S BRI .‘ e
No, of Analvtical
Tissue Range Mean Level Cades Method
S S SRS
Adipose Not given 0.008 pp=m ! Cotarimetry
Adrenal 2.0-15.8 ppm Nut given v AAS T Colorimeery
Blood Not glven 0. U8 + 0,044/ drv EAS AAS
wt.
Not given 0.0% + 0,048 pig dry LI AAS
wt .
0.5-6.0 ug/lug Not wiven N Colopimetys
Not given 52 ppdi Yo ppd Netowrven | Not
Not given 3.4 % 0T 5,0 v 008 [N AAS
2o+ U3 e ml
Not given Pl 300 e e Mo (] AN
.9 + D, ag‘mi
Not siven P U DL R LR N AlS
3,0+ oy ng omt
ol lven [ATU IR X0 DY E S SR N (U TS Is AAS
10.8 » 1.0 ag/al
0.00-0, 41 ppm “Nut Riven s Notay wve by ety

TX-4907

7-24-78

. Comment s
[ S —

i

i .

pabevear-oid cadavey

CAutopstes

oo hespitals, Nashvtlle,

‘ v ]
Mother 's blood,

|
Fa nospieals, Nashville,

U

Tean,

"Feral bload,

I

ih-u.x‘.rq, ape 1Tt v, putal
"‘:‘l\‘

!

‘Miyhivan resldents, whe

red hiond cells,

Pooastal;

VP Lk,

intetiveg; uthan
|

fteastaly intertor; urhan
Red tlood vells,
Coastal, uthan
Ylasma,

intettor;

i
i

Woastaly fntertor; urkan
Red blood cells,
alesn, moeatt awy

Seram,
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Tissue Range
Blood 0.0-22,5 ux/100 ot

{coat tnued)

0-30 pph

“1.0-200 i/ 100 ml

~ 3300
o.017

ng/mly 2.001 -
P 3

~ 3000
0,920

ng/ml; U,001 -
W/

Not given

U,003-0,U17 ppm wetr wt.

0,002-0.011 ppm wet wt.

0-8 ppb; U-b ppb

|
|
]
{

|

Mean Level

Ton ;;wiﬂﬂ ml
4 ppb

1.0 w100 md
Not given
Not

alven

+ 0.3
+ U
+ 0.2

ng/ml;
ag/mt,
ng/ml

-t -
(=34
+

0.008 ppm wel wt.

0.007 gpm wet wt.

Not given

MERUURY wvent inued)

cy

No, of
Cises

Not psiven

Not

viven

tog 1

a0

Not given 0.02 ug/ml Nol viven
Brain Not given 0.05 ppm [

Not given 0,093 ppm 28
TX-490? )

1-24-178

'

} -

AAS

Nt

Not

Not

AAS

NAA

NAA

AASN

Nt

Not

(W

Method

Analvtical

Volorimetry

wiven

riven

riven

viven

aiven

SIS0 X\

Comment s

4
3
i

[Upser middle o Lase, Wanhington,

".\'\ .

3

Yother, Butfalo, N0V,

Expoaed; normals,. Mother
}‘\ul‘d.

Exposed, vormals,  Fetal Llood,
1
!Ru\thlvv; Alanka, Alaska
Piplasma)

aed blood el

Plasma

HMatornal; umbidical cord. lowa

City and Chicage areas

Normal leve)

Fetus, Butltale, N.Y.

i
CAutopsies, age a-Ta Vra,,
‘;H!\--I‘l?.‘

Refetem
wlhdwater and
Wl lau, 19hn

aowdw, 1907

M tuny and
Hnman, 14770

Koo and Long
R

Koon and Loy
;W?h

Fapgon and
Tarknon,

MH'--HH et oal,

L

PN

ara
ANRATe ot al.,
W24
Atk et oad.,
RPN

entonl

ey
Hartung and
Hnman, 1970

Kevorkian ot
9’y

anyd Seith,

a). .
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Tissue

e

Range

Hatre
{continued)

Neart

Q.ka-1, W0 ey
AN SO ]

0,212 ppa;
Q. 1-30 ppm
Not given
=125 Lpfe
=90 ppm; 5-10L pym
Not gpiven

Not given
492-12,000 ppd;
190-614) ppbd

Not given

0.047 ppm

1.1-10.4 ppm

0.012-0.70% ug/g wt wt.

Mean lLevel
Gaelt ey
y L.
4 CRLRNS N

Voeoppmg

N oppm

vyt

PO T LN (S S DR
O, 74l Moy 4 0, T4k
Mot wiven

20, ppmy JY 0 ppm

L) + 0,009 ppm
.50 Lpdp dry W,
1708 ppd

0.052 ppm

Not given

Not gilven

0102 L/ wet wt,

(3

MERUUNY 0ot

.
N0t .
Uases
*
1
Se
S
AR
id

Nt -:i\'mw

AT

s

'
o

Wt teen

AR}

TX-4907
7-24-78
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MERCURY (continued)

Ro. of
Cases

Analytical
Method

Commanta

Reference

Not given Not given

28 CC; uC-EC

59 ANS; colorimetry
6; NAA

1n

323 NAA
6

11) ANS

Not giveny Not given

Cp) AAS

1 Colorimetry
10 Not given
43 Not given

Normal level

Autopales, age 4=74 yrm., 1913~

1972

Autopaies

Infanta; adults,

Adulta; infantw,

Autoprien, 26~wk fetumwes, Puget

Sound, urban and rural

Normal level

20 malen, 15 females

4bevear-old cadaver

Stilibirthn, Buffalo, N.Y,

Fetusw, Buffalo, N.Y,

Autopsies,

Renal cortex,

Rentoul and Smith,
1973

Kevorkian et al,,
1973

|[Kevorkian et al,,
1972

Livingstone, 1971
Livingston, 1972
Mottet and Body,

1974

Rentoul and Smith,
1977

Stein et al., 1974

Wrurhos et al,,
19854

Hartung and
Dinman, 1972

Hartung and
Hbln-au. 1972

Tissue Range Mean Level
Neart Not given 1,76 ug/g Jry wt,
(continued)

Kidney 0-0.40 ppm Not given
1.6-27.2 ppm Not gilven
0.14-2.3 ug/g dry wt. 0.99 + 0.84 ug/g dry wt.
0.35-5.3 ug/g dry wt. 9.4 * 14 ug/g dry wt,
0.35-53 ug/g; 9.4 ug/w; 0.99 ug/x
0.16-23 ug/g

E 0.006-6.40 ug/g wet wt. 0.759 .g/g wet wt.

Not gilven 9.0) ug/a dry we.
0.075-3.36 ppm 0.762 ppm wet wt,

Liver Not given 0.005 ppm
0.02-0,10 ppm 0.06 ppm
<0.01-0.39 ppm 0,06 ppm

TX-4907

1-264-13
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MERCURY (cont inued)
r—
No, of Analytical
Tisswe Range Mean Level Cases Method Comments Refarence
Liver 3.0-19.9 ppm Not given 59 AAS; colorimetry Autopsies Kevorkian et al.,
{cont inued) 1972
0.008-1.43 ug/g wet wt. 0.250 ug/g wet wt. 113 AAS Autopsies, 26-wk fatuses, Puget Mottet and Body,
Sound, urban and vural 1974
Not given 3,66 ug/g dry wt. Not ;lveuJ Not given Normal level Ahn:oul and Smith,
1973
0.026-0.545 ppm 0.172 ppm wet wt. 20 AAS 3O males, 15 females Stein et al., 1974
Lung Not given 0.017 ppm 1 Colorimetry 46-yeat-o0ld cadaver Forbes st al.,
1954
2.0-3.64 ppm Not given 59 AAS; colorimetry Autopsies vorkian at al,,
72
0.0-2,76) ,g/g vet wt, 0.251 ug/g wet wt. 113 AAS Autopsies, 26-wk fetuses, Pugec ttet and Body,
Sound, rural and urban 197
0.007-1.5 ppm wet. wt, 0.03 p)a wer wt. 47 AAS 30 males, 15 females Stein et al,., 1974
0.004-1.5 ug/g wet wt. 0.04 ug/g wer wt. Not given§ Not given Autopeien, Los Alamos, New Scein ot al,, 1972
'1 Mexico
Milk Not given 7.6 +2.7; 3.2 +0.8; k! ] AAS Coasctal; interior; urbam, alrtey, 1976
3.3 £ 0.5 ng/ml Mothera
<200 ng/ml} Not given Not llvaq Not given Exposed os and Lorgo,
Not given 0.93 ppb 170 AAS lowa City and Chicago arean itkin et al,,
1976
TX-4907

7-24-78
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MERCURY (continued)

—
No, of Analytical
Tissue Range Mean Level Canen Method Comment s Reference
Muscle Not given 0,020 ppm 1 Calorimetry 4b-yrar-old cadaver Forbes ot al,,
1954
3.0-11.1 ppm Not given 59 AAS; colorimetry Autopaien ::;;ruln et al,,
0.0-0.9% .g/g wet wt. 0.126 Lg/g wetr wt. 113 AAS Autopsales, 26-wk fetumes, Puget [Mocrtet and Boay,
Sound, urban and rural 1974
Nerve Not glven 0,047 ppm 1 Colurimetry 4b-year-vld cadaver Forbes et al.,,
1954
Ooffal Not given 0.024 ppa 1 Colorimetry 46-year=o0ld cadaver Forbas et al.,
1954
Ovary Not given 0.2 ppm 59 A colorimecty Autopsies Xevorhian et al,,
1972
Pancreas 0.9-29.6 ppm Note given 9 AS; volurimetry Autopsies Kevorkian et al.,
1972
0.007-0,511 Lg/g wet wt, 0,065 ug/R wet wt. 113 A3 Auteprive, 26 wk futusen, Puget Mrgtet and Body,
Sound, urban and rural 1974
Placenta Not given 0,129 # 0,161 ug/g dry 10 AAS 4 hospitals, Nashville, Tenn, Baglan ot al,,
wt, 1974
Not glven 1.3 ug/l0g 54 Colovimetry Femal. +, age 17-49 yra., rural Benning, 1938
Ohio
Not given 38.9 + 5.1; 10.7 * 38 AAS Coastal; luterior; urbum, Galster, 1976
1.8 11,6 % 1,3 ngig Mothers,
Not given 0,014 + 0,001 upfy wet 58 Nut given City hoapitals {n South and Karp amd
wt. Southeanst Robertson, 1977
TX-4907

7-24-78
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MERCURY (continued)
No, of Analytical
Tissuwe Range Mean Level Cases Method Comments Reference
Placenta 0,010-0.803 ug/g wet wt, 0.087 Lg/g wet wt. 113 AAS Autopnien., 26-wh fetusws, Fuget ruauu and Suody,
(continued) Sound, urban and rural, 1924
Not given 2.28 ppb 170 AAS lawa City and Chicago areas HH:M» ot al,,
1976
Skia Not given 0.003 ppm 1 Colorimelry 4h-yorr=-0ld cadaver Yorbus et al.,
1954
0.004-1.279 Lg/g wet wt, | 0.193 ug/g wet wt. 13 AAS Autopaies, 26-wk fetuses, ruget [Motcet and Bedy,
Sound, urhan and rural 1974
Spleen 1.8-18.8 ppm Not given 59 AAS; colorimetey Autopaies evorkian et al.,
1972
0.012-1.205 ug/s wet wt, | 9,122 ug/g wet wt. 1n3 AAS Autopaies, 20-wk fetusan, Puget _dottet and Nody,
Sound, urban and rural 1974
Teeth Not gziven 5.3 + 5.4 g/ 38 Colovimetry California Huhnletn and
Callovay, 1977
Teatis 1.9-7.8 ppm Not given 59 AAS; colurimetry Autopuies vorkian et al.,
1972
Thyroid Not given 0.1 ppm 59 AAS; colorimetry Autopaies Kevorkian et al,,
1972
Urine Not given 103740 ug/licer A Colorimetry Femules, age )'~48 yrs., rural Benning, 1938
Ohio
4.5-118.5 ug/liter; 3,0 ug/liter; 22 Colorimetry 10 exposed; 12 control ldwscer and
0-22.5 up/litver 6.5 ug/licer Nicola<, 1966
TX=-4907

1-24~-78
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MERCURY {continued)

No. of Analytical
Tissue Range Mean Level Cases Method Comments Reference
Utine 0-221.0 ug/liiter Not given 68 of Not given New York Gity, California, Ohio [lacobs st ul.,
{continued) 308 E::s
<2.91 ug/ml Not given Not uveuﬁ Not given Exposed mothers s and lLongo,
1976
0.003-0.017 ppm wet wt. 0.008 ppm wet wi. Mot givery Not given Mansaro et al,,
1974
Not given 0.023 ug/g dry wet., Not gtvow Not given Normal level entoul and Smith,
1973
Uterus 11.7-20.5 ppn Not given 39 AAS§ colorimetry Autopsies evorkian et al,,
1972
TX-4907
7-24-78
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MIREX
No, of Anslytical
Tissus Range Mean Level Canen Method Comrents Rafavence
Adipose Not given 5.2 pya (highest value) 50 Not given 3 southern statea; 20X of the Anenyasus, 1973
uamples positive
0.16+5.94 ppm 2.50 ppm 6 GC=EC Rural adulea Kuez ot al.,
1974
Husan tissues | <1.0-1.32 ppm 0.38 ppm (0.08 ppm 1! 186 Not given Sanples tahen in treatment aress | Anonymous, 1976
negatives included)
Milk Not given Not detected 1436 GC-EC Limit of detectability 3O ppb Savage, 1976
TX=-4907

7-24~78




MOLYBDENUM
No. of Analytical
Tiasuve Range Mean Level Casea Method Commenta Refevence
Adipose Not given 5.1 ug/g ash 177 ES Acclident victims Schroeder et al,,
1970
Mrenal Not given 15.C ug/g ash 177 ES Accident victimu Schroeder ¢t al,,
1970
€4,0-22.0 ug/g ash 15 ug/g ash (median) 10 of 11 [ES Autopules, 9 U.N, cities Tipton and Cook,
1961
Aorea Not given <«2,0 ug/g ash 177 ES Accident vicecims Kchroeder et al,,
1970
4.0 - <4,0 ug/g ash <4,0 ug/g ash (median) 3 of 104 JES Autuputes, 9 U,S, citien Tipton and Coouk,
196)
- 3 Bladder Mot given 0.02 ppm 2 ES Sudden accident victimn Xoch ot al,, 1956
Not given <2,0 upn/x ash 177 ES Accident victims Schroeder et al,,
1970
<40 = <4,0 yp/g ash <4,0 pg/g ash (median) & of 110 |E. Autopsien, 9 U8, clvion Tipton and Cook,
1963
Blood 0,50-15.73 Lug/100 ml 0.50-41.0 1g/100 ml 229 Colorimetry Whole blood; 48 o1 229 sumples had]Allaway et al,,
undetectuble amounts (<0.% Lg/100 [ 1968
ml)
Rot glven (4) '.002) and 266 ES Pationts, blood donowa, and normallButt et al,, 1964
(b)) 1,0072 mg/100 ml individuala, lox Angeles aren.
(#) Gerum, and (b) Whole Bloud,
0.10-0,30 ppm Not given 19 X=rayv spectrometry  {Healthy wales, mean aye 15,1, Gofman ot al,,
Blovd serum, 1964
Bone Not given <4.0 ug/g ash 177 ES Accident victims Schroeder ot al,,
1970
]
TX-4507
1-24-78
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MOLYBDENUM (cunt inued)

No. of Analytical
1ioeue Range Mean Level Lanes Method Comments Relference
Braln Not glven 0,02 ppm 3 ES Sudden accident victims Noch ot al., 1956
Wot given 2.0 Lg/R ash 177 [£3 Accident victims Schrosder at al.,,
1970
<4.0 = <4.0 g/ ash <4,0 yg/g ash (median) of 129 |BS Autopaies. 9 U,8, cities. Tipton and Cook,
1963
Diaphraga ﬂﬂol given 3.0 ug/g ash 177 H!s Accident victims Schreeder ot al,,
197
<4,0 - <4,0 ug/g ash <4.0 ug/g ash (eedlan) of 91 |[iS Autopaies. 9 U.8, cities, Tiptun snd Cook,
196)
Esopiagus Plot given <2.0 ug/g ash 177 ES Acc (dett viceims Schroeder et al.,
1970
<4.0 « <4.0 ug/y anh <4,0 ug/g aali (median) of 66 *zs Autopsiss. 9 V.8, cities, Tipton and Cook,
1963
Feces Mot given 0.088 + 0.017 and 2 7“ Healthy males, Cincinnati, Ohio Tipton et al,,
0.099 + 0.013 ng/day 1969
Matr ot given t.n and 0,28 ua/g dry 2 s None Yurachek et al.,
. 1969
Neart 1'!0! aiven 3.8 ug/g ash 7 3] %ccldom victime Schraedor ot al,,
e
<«4.0 - <b&.0 ug/x ash 4.0 up/n ash (wadian) of 140 ks jAutopsies, ¢ U.S, clties, Tipton and Cook,
1963
lnteatiw» Not glen <0,02 and 0.04 ppm and 7 its udden accident victims, Koch at al,, 193¢
1 alue~large intestine and high
alue-small (ntestine
TX-49C7

1-24-78
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MOLYBDENUM (cont inued)

Ko. of Analytical
Tissm Range Mean Level Cases Method Commentn Raference

Intestine Not given 4.0 ug/y ash 177 ES Adult, buodenum. Schrveder e¢ al,,
1970

Not given 4,0-5.5 up/g ash 177 ES Adult., Jetunum, Jehroeday ot al.,
1970

Nut given <4.0 up/g ash V77 ES Adult, lleum, Schrovder et al,,
1970

Not given <4,0 ug/g ash 177 ES Adult, Cecum, Schroeder ¢t al.,
1970

Not given 2.5 ug/r ash 127 ES Adult, Sigmoid colon, Schroeder et al.,,
1970

Not glven 2.0 ug/g ash 177 ES Adult, Rectum, Schroeder at al.,
1970

<3,0 - <4,0 .g/g ash <4.0 ug/g anh 6 of b7 JES Ault,  Dundenum, Tipton and ook,
1965

<4,0 - <4.,0 ug/g ash <4, ug/yg ash 7 of 102 lES Aduit,  Jejunum, Tipton and Cook,
1963

<4,0-9,0 .g/g ash <4,0 ug/g ash 18 of 83 JES Adult, lleum, Tipton and Cook,
196)

<4.0-5.0 .z/g ash <4.,0 ug/g ash 6 of 31 |[FS Adult, Cecum, Tipton and Look,
1963

€4.0 = <4.0 Lg/g ash [<4.0 ug/k aah 4 of 108 [Es Mult, Sigmoid calon. Tipton and Cuuk,
196)

<4,0 - 4,0 ug/g ash 4.0 ug/g ash 2 of 42 ES Adult, Rectum, Tipton and Cook,
196)

TX=4907
1-24-78
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MULYBDENUM (cont inued)

No. of Analytical
Tissue Range Mean Level Cases Wethod Comments Reference
Kidney Not given 0.24 ppm b 4] Sudden auvcident victims Kock ev al,, 1956
0.8-2.5 ug/g dry wt, 1.86 pa/fy dry we, 6 Colorimetry None Koch ot a',, 1997
15.0-31.0 ug/g ash Not given 177 ES Accident victima Schroeder et al,,
1970
0,0-0.5% wmg/100 g dry Not given Not given|¥S None Tietz vt al,,
we. 1957
20.0-48.0 ug/g ash 31.0 ug/g ash 140 of ES None Tipton and Cook,
144 196)
Larynx Not given 4,0 ug/g ash 177 4] Accigent virtins Schroeder et al.,
1970
<4,0 - <4.0 ugf2 ash <4.,0 ug/y ash (median) 1 of 50 (ES Nane Tipton and Cook,
196)
Liver Not given 0.7 ppm 5 ES Sudden accident victimn Koch et al,, 1956
2.8-9.6 ug/g dry wt. 3.2 ug/g dry wt, b) Colorimetry Wone Koeh ot al,, 1997
Not given 228 ¥ 178 ug/g ash 10 E8 Males, 5 black and § white; Parry st al,,
accident victims 1973
$3.0~77.0 ug/x ash Not given 177 ES Accident victims Schroader ot al.,
1970
0.0-2.0 mpg/100 g dry wt. Not given Rot Riven)ES None Tiets at al,,
1987
32.0~140.0 ug/g ash 75.0 ug/g ash 142 43 None Tipton and Coek,
196}
e
TX-4907

7-24-78

S
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MOLYBDENUM (cont inued)

No. of Analytical
Tissue Range Mean Level Canoa Method Comments Refeareace
Lung Not given 0.26 ppm 4 ES Sudden accident victime Koch et al,, 195
0.2-6.1 ug/g dry wt. 2.2 ug/g dry wt. 4 Colovimetry None Koch et al,, 19%7
Not given Min, - 20 ug 168 Not giver Autopsy mamples from 58 citiew Schrosder, 1970
Max. - 200 .g and 29 nonurban arean
Retainad per yr-0.0
Not given 2.7 ug/g ash 177 ES Accident victims Schroeder et al,,
1970
0.0-0.31+ Not given ot glven [ES None Tietz et al.,
1957
<4.,0-20.0 ug/g ash <4.,0 ug'g amh S of 141 ]ES Auteesies, 9 U,5, cities, Tipton et al,,
1964
<4.0 - <4.0 ug/g ash <4,0 ug/g ash 3 of 141 [ES None Tipton and Cook,
1963
khnclo 'ﬂot given 0.03 ppm ] £S Sudden accident victime Koeh ~t ad,, 1956
Noe glven <4,0 ug/g ash 177 ES Accident victimm Schroeder et al,,
1970
<4.0 - <4.0 ug/g ash <40 ug/g ash 2 of 138 \ES None Tipton and Co.x,
1963
Omentum <4,0-12.0 wg/g ash No: given 177 ES Accident victims Schrosder ot al,,
1970
Ovary <4,0 - -4,0 Lg/g ash <4,0 ug/g ash 0 ol 16 1&13‘ None Tipton and Cook,
1963
fancreas Not ziven 0.03 ppm 1 ES Sudden accidont vivctims Koch ¢t al,, 19%¢
TX~4907 i
7-24-78
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MOLYBDENUM (cont inuwd)

No, of Analytical
Tissue Range Mean Lev-l Cases Method Commeanta Relevence
Pancreas Not given 3.2 ug/g ash 17?7 kS Accident victims dchroeder et al,,
1970
<4,0 - <4.0 ypf/g ash <4.0 upf/g anh 12 of 139]ES None Tipton and Cook,
196)
Prostate Not given 3.9 ug/g ash 177 £s Accident victlas Schroeder ot al,,
1970
<4.,0 - <4.0 yg/g ash <4.0 pg/g ash 2 of 50 |ES None Tipton and Cook,
1963
Skin {Not given <2.,0 ug/g ash 177 ES Accident victima Schroeder ot al,,
1970
4,0 - <4,0 ug/g ash <4.0 ug/g ash 2 0f 22 |rS None Tipton and Cook,
1963
Spleen Not given 0.1 ppm 3l 5] Sudden accident victims Koech ot al., 19%¢
0.0-1.2 ug/g dry we. 0.5 ug/g dry wt. b1 Colorimetry Nene Koch et al., 1936
Not glven 4.2 up/p ash \7? ES Accident victims fAchroeder ot al,,
1970
4.0 - <4.0 ug/g ash <h.u ug/g ash 4 of 143 |ES None Tipten and Cook,
196)
Stomach Not given n.08 ppm b} ES Sudden accident victimn Koch et al., 1936
Not given 3.0 ug/g ash 177 ES Accident victims Schrneder ot al,,
1970
<4.0 - 4.0 ug/ig ash <4.0 wy./a ash 11 of VJO[ES None Tipton and Cook,
196}
TX-4907

7-24-78
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MOLYBDENUM (continued)

No. of Analytical
Tissve Range Mean Level Canes Method Comments Reference
Test!s Not given 0.03 ppm 1 ES Sudden accident victima Koch et al,, 1956
Not given 1.1 ugpl/g ash 177 ES Accident victims Schroedsr et al,,
1470
<4.0 - <4.0 ug/g ash <4.0 Lg/g ash 2 0f 72 |IS None Tipton and Cook,
1563
Teeth 0.7-39.0 ug/g 5.5 + 0.71 ug/g 56 MS <20-year olds, wide geographic lLosee ot al,,
area 1973
Thyroidé Not given 3.4 ug/g ash 177 ES Acclident victims Scrroeder et al,,
1970
<4,0 - <4.0 ug/g ash <4,0 ug/y ash 1 of 21 ES None Tipton and Cook,
1963
Trachea Net given «2,0 up/g ash 127 ES Accident victims Schroeder et ul,,
1970
<4,0 - <4.0 pg/g ash <4,0 ag/p ash 1 of 60 ES None Tipton and Cook,
196)
Urine 12-150 ug/licer 29.0-56.9 ug/lizor 32 ES Mixed population ages 4-69 yr, Perry and Perry,
195¢
Not given 4.5-15.0 ppb 23 Not given None Pervy, 1968
Noi ziven 0.11 + 0,0) and 2 ES Healthy males, Cincinnatl, Ohio Tipton et al,,
0.13 + 0.01 ng/day 1969
Uterus Not given <2,0 ug/g ash 177 ES Accident victima Schroeder et al,,
1970
<4,0 - <4.0 ug/p ash <4.0 up/g ash 1 of W2 FS Nune Tipton and Cook,
1963
TX-4907

7-24-78
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NEODYMIUM

-
No. of Analytical
Tiscue Rarge Mean Level Casea Method Comments heference
Biooxt 0.0-0.08 ppr Not given 3) X-ray apsctromerry ) Healthy males, mean age 33,3 yr, ) Gofwman et al.,
Sorum. 1964
[Teeth 0.02-0.09 .g/g dry wt. 0.045 ur/g dry wt. S¢ MS <20 year-olds, wide gedpraphic lorae et al.,
area 1973
TX~4907

1-24-78
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HICKEL

No, of Analytical
Tiasue Range Mean Level Cases Method Comments Reference
Adrenal < 5.0-60.0 ug/g ash 10.0 10 of 13| ES Tipton and Cook,
1963
Aorta 0.09-0.36 uM/g ash Not Given 150 ES Adules who died unexpectedly, Perry et ul.,
St. louls 1962
<5.0-20.0 ug/g ash <5.0 47 of 104} ES Tipton and Cook,
1963
Bladder Not Given 0.7 ppm wet wt. 2 ES Sudden accident victims ages Koch et al.,
21-37 1956
< 5,0-20.0 ug/g ash <5.0 46 of 110| Es Tipton and Cook,
1963
Blood Not Given (a) 0.0053-0,0062 Mg/ 30 of 4A) ES Normal individuals, Low Angeles Bute et al,,
100m} area, (a) Serum and (b) Whole 1964
(b) 0.0327 0,0010 Mg/ hlood
100m2
0.0-0.18 ppm Not Given 19 X-ray spectromettry | Healthy males mean age 35.J3. Gofman et al.,
Serum 1964
(a) 1.1-4.5 Lg/liter (a) 3.1 48 (males] AAS (a) males Hohnadel et al.,
(b) 0.4-4.6 ug/liter (b) 2.7 11 (h) females 1973
(females)
0.0-45 ug/l100g 3.0 150 ES Adult males U 5. citien Imbus ot al,,
19613
1.0-3.5 ug/100ml 3.0 b Es Sudden accident victimn ages Koch et al.,
21-37 1956
0.8-5.2 Mg/liter 2.6 26 ANG Hartford, CT MceNeeley et al,,
1972
Not Glven 2,8 0.8 uglliter a7 AAS Elevated in swome diseasned McNeeley ot al.,
patients 1972
TX=4907 T o T T
7-24-78
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NICKEL (continued)

R e R T Loy

l, No. of Analytical
Tissue Range Mean Level Casea Method Commenta Reference
PR |
Blood 3.0-8.0 ug/liter Not Given ot Given| Nor Given Mertx, 1974
Not Given 0,03 ug/g dry wt. ot Given] Not Given Reutoul and
Smith, 1971
Bone 23.4-81.0 ug/g dry wt. 5.0 40 AAS Jones et al.,
1972
Not Given 0.16 ppa wet wt. 2 ES Sudden accident vic'.ims age Koch et al.,
23-37 19%¢
Arain Not Given 0.08 ppm wet wt, k] ES Sudden accident victins age Koch ot al, .
21-37 19%6
5 Not Given 0.3 ug/g dry wt, Not Giiven]| Not Civen Rantoul and
o Saith, 197)
<5.0<5.,0 ug/g ash <5,0 9 of 129 | ES Tipton and Cook,
1963
Diaphrags <5.0-19.0 ug/g ash < ,5%0 28 of 81 | &S Tipton and Cook,
1963
Esophagus < 5.0-27.0 ug/g ash < ,50 27 of 66 | ES Tipton and Cook,
1961
Foces Not Given 0,22:0,03 and 0.33:0.0% 2 ES Heulthy mules, Cincinnati O Tipton et al.,
ng/day 1989
Hatir (a) 0.036 to 11.0 ug/z {a) 0.31 498 Not Given NY metropolitan area, (a) child- | Creason, 1973
(b) 0.045 to 1.0 ug/g (b) 0.74 ron and (b) adults
(a) 0.9-7.2 ppm (a) 1.9 S0 AAS Malen - 9-60 years old and Zada and Lambkin
{b) 0.7-7.5 ppm {b) 3.4 females - 13=72 years old 197}
0.8-15.6 ug/8 3.7 12 AAS General population mined Hinners et al,,
sanple 1974
TX-4907

7-24-78

R
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NICREL (continued)

No, of Analytical
Tissuve Range Mean Level Cases Method Communts Reference
Hair Not Given 6.0 ug/g dry wt. Not Given| Not Given Rentoul and
Smith, 197)
Not Given (a) 0.97:0.1% ug/s 180 AAS No dyed or bleached hair, (a) Schroedsr and
(b) 3.96+1.10 ug/s sales and (b) (smales Nason, 1969
0.45 and 3.4 ug/g dry wt 2 AAS: MS Yurachek ot al.,
1969
Heart 0.09-0.46 uM/g ash Not Civen 150 ES Adults who died unenpectedly, Perry »t al.,
St. louia 196°
Not Given 0.2 ug/g dry we, LNO! Given| Not Given Rentoul and
Smith, 1971
(a) 0.43-0.83 .g/100g (a) 0.6} 4 AAS (a) wet wt, Sunderman et al.
(b) 1.6-3.0 ug/100g (») 2.3 (b) dry we. 1970
< 5.0-140.0 ug/g ash < 5.0 48 of 140 ¥s Tipton and Cook,
196)
Intestine Not Given (a) 0.98 ppm wet wri, 1 of 7 ES Sudden accident victims ages Koch et al.,
(b) 1.06 ppm wet wt. 21-17, (a) large intestine and 19%
(b) amall intestine
Not Given 30 ppm ash 2652 ES 7 citien Schroeder et al,
1962
<3.0-16.0 ug’g ash 5.0 35 of 67 | ES Duodenum Tiv.on and Cook,
196)
<$.0-11.0 ug/g ash <5,0 21 of 102| &S Je junum Tipton and Cook,
1961
<3,0-44.0 ug/g ash 9.0 52 of R4 | kS 1leum Tipton and Cook,
196}
TX-4907
1-24-78
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NICKEL (cont inued)
——
No. of Analytical
Tissue Range Hean Level Canes Method Comments Reforence
lnteszine 3.0-100.0 .g/q ash 21,0 29 of 131] ES Cecum Tipton and Cook,
1961
<5.0-55.0 .g/g ansh 12,0 a1 of 108] ES Sigmnid colon Tipton and Cook,
196)
5.0-38.0 .g/g ash 16,0 2 of 24] kS Rectum Tipton and Cook,
1963
Kidoey 0.0-1.4 .g/g dry wt. 0.6 ugfg dvy wt 6 kS Xoch ot al,,
1957
Not Given 0.04 ppm wet wt. 6 ES Sudden accident victims ages Xoch ot al.,
21-37 19%6
0.09-0.19 uN/g ash Not Given 150 ES Adults who died unexpectedly, Perry ot al.,
St. Louis, MO 1972
Not Given 0.2 ug/g dry wt. Not Given| Not Given Rentoul and
Smith, 1973
0~0.2+ mg/100g dry wt. Not Given Not Given] ES Tietz et al.,
1997
$.0-11.0 ua/g ash <5,0 30 of 144] B8 Tipton and Cook,
1963
Laryax 5.0-17.0 yug/g ash < .50 18 of 50 { BS Tipton and Cook,
1961
Liver 0.3-0.8 ug/g dry we, 0,17 ug/g dry wt, S ES Koch ot al.,
1987
Not Given 0.16 ppm wet wt, b EN Sudden accident victims ages Koch ot al,,
21-37 1936
0.09-0.19 uM/g ash Not Giiven 150 £ Adults who died suddenly, Parey et al,,
St, Louis, MO 1962
TX-4907

1-24-78
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NICKEL (contirued)

No. of Analytical
Tissue Range Mean Level Cases Method Comments Reference
Liver Not Given 2.6~ ug/g ash 10 ES Healthy adult males, 5 white, Perry et al.,
S black, long=-term 8¢, Louis 1273
ragidents
(a) 0.52-1.32 ug/100g (a) 0.87 4 AAS (a) wetr we, Sunderman et al.
(b) 2.1-4.8 ug/100g {(b) 3.20 (b) dry wt, 1970
<$5.0-11.0 ug/g ash <5.0 27 of 148| ES Tipton and Cook,
1963
Lung 0.0-4.6 ug/g dry wt. 1.4 ugl/g dry wt, 4 ES Koch et al.,
19387
Not Given 0.24 ppm wet wt. 4 £S 3udden accident victima agen Koch et al.,
21-37 1956
0.09-0.48 ,M/3 ash Not Given 150 ES Adults who died unexpectedly, Perry at al.,
St. Louis, MO 1962
Not Given (min) S0 ng/year 168 Not Given Autopsies S8 U.S. cities and Schvoeder, 1470
(max) 8000 ,g/year urban areas
retained per year - 10ug
7-60 ppa Not Given 137 ES 7 citiesn Schroeder et al,
1962
(a) 0.81-2.4 ,g/100g (a) 1.59 4 AAS (a) wet wt. Sunderman et al,
(b) 3.3-14.6 ,g/100g (b) 8.60 (b) dry wt, 1970
0~0.6+ mg/100g dry wt. Not Given Not Givea] ES Tietz ot al.,
1957
< 9.0-28.0 .g/g ash < 5,0 FO of la} | ES Tipton and Cook,
1961
Muscle Not Given 0.14 ppm wet wt, ? ES Sudden accident victims sges Koch et al.,
21-37 1956
TX=4907
7-24-78
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NICKEL (continued)

No. of Analytical
Tisswe Range Mean Level Cases Method Comments Referance
scle <5.0-12.0 ug/g ash <5.,0 ug/w ash 30 of ES None Tipton und Cook,
mont iaued) 136 196)
Omentum <5.0=76.0 .g/g ash 22.0 ug/g ash 63 of 75 [ES None Tipton and Cook,
1963
lovary <5.0-17.0 ug/g ash <$.0 ug/g ash & of 16 Lzs None Tipton and Cook,
196}
Pancreas t given 0,16 ppm wet wt. 4 Lns Sudden accident victim ages Koch et al,, 19%
21-17
<5.u-11.0 ug/g ash <$.0 ug/g ash 2 of  [Es None Tipton and Cook,
129 1963
Placenta Not given 0.N06 + 0.006 ug/g wet b1 ] t given South and southeast U.5. areas Karp and
we . Knbertson, 1977
Prostate Hllot given 0.04 ppm wet wt. 4 ES Sudden accident victims ages Koch et al,, 193¢
21-37,
<5.0-5.0 ug/g ash <5.0 ug/g ash 8 of 50 |ES None Tipton and Cook,
1963
Skin 15.0-180.0 ug/g ash 47,0 ug/g ash 1 of 22|ES None Tipton and Cook,
1963
Spleen 0.3-1.0 ug/g dry wt. 0.8 ug/g dry wt. 3 ES None Koch et al,, 1937
Not given 0.10 ppm wet wt. 3 ES Sudden accident victims ages Koch et al,, 1956
21-37,
0.99-0,09 micromole/g ash [Not given 150 ES Adults who died enaxpectedly, Perry ot al.,
St. louia, Mo. 1962
TX-4907

7-24-78
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NICKEL {(continued)

No. of Analytical
Tissuve Rauge Mean Level Cases Method Commenta Reference
plean £5.0-5.0 ug/g ash kS.0 ug/g ash 17 of S une Tipton and Cook,
(cont inued) 143 1963
%Stouch Tlot given L).)b PPpE wet wt., 3 L] Sudden accident victims agen Koch et al,, 1956
21-37
k$.0-18.0 ug/g ash k$.0 ug/g ash a4 of S MNone Tipton and Cook,
130 1963
Pvut Ka) 7-180 ug/liter (a) 32 ug/liter 48 males (a) Males haadsl et al.,
b) 39-270 ug/liter (b) 131 ug/liter 11 (h) Femalen 197m
(females)
Teoth P.n-a.o ug/g D.64 ug/g e [ 20 year-oldu; wide xewographic Losve et al.,
tea 1973
'estis Ls.o—u.o ug/g ash k5.0 ug/g ash 17 of 72 FS ne Ll‘iprol\ and Cook,
196)
[Thyroid Fot given D.16 ppm wet wt, 2 S udden accident victima agen Luoch ot al,, 19%6
1=37,
£3.0-10.0 ug/g ash 5.0 ug/g anh 7 0of 21 S one Tipton and Cook,
196)
Trachea k$.0-13.0 ug/g ash F.O g/ ash 31 of 60 kS one Tipton und Cook,
1961
Pﬂ.n‘ &oc given <0.10 mg/liter Not givenpAA one iills v al,, 1974
0.)~82 ug/liter 7.6 ug/licer 150 X] dult males U8, cities Imbus wt al,, 196}
0.7-4.0 ug/liter 2.0 ug/liter 20 S arcford, CT McNeeley ot al,,
1§}
10-100 ug/liter t glven Not giverfNut given one Mercz, 1974
}X-A907
7-24-78
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NICKEL (conkinued)

No, of Analytical
Tissue Range Mean Level Casasn Method Comments Reference
[lcine 10-70 ug/liter (a) 20.1 ug/licer 24 A Normals. St. Louln, Mo, Perry and Parry,
(b) 16.6 ug/liter (a) overall, (b) femalen, and 1987
(c) 22.6 ug/liter {c) males
t glven 1.5 ppb 15 t aiven Hypertonsives=little diffarence Porry, 1968
t glven T‘.ll + 0.0} mg/day 2 L) Healthy malen, Cincinnati, Ohio Tipton et al.,
1969
illuru- 5.0~6.0 uz/g ash <5.0 ug/g ash 6 of 32 ks Hﬂonc Tipton and Cook,
196)

[1/14

TX-4907
1-24-78
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NIOB UM

No, of [ Analytical
Tisaue Range Mean Level Canes Method Commerts Rolerence
Adipose Not Given 1.71 ug/g wet wt. 1of 8 Colorimetry Schroeder and
Palassa, 1963
Aorta Not Civen 6.21 ug/g wet wt. 1058 Colorimetry Schroeder and
Ralasna, 1965
Blood 0.0-0.16 pps Not Civen 39 Xeray spectrometty | Healthy males mean age 15.3, Gofman et al,,
Serum 1964
0.33-0.74 ug/g wet wt. Not Given 1of 8 Colovimetry Schroeder and
Balassa, 1965
Srain 0.31-1.05 ug/g wet wt Nog Civen 1ol 5§ Colorimetry Schroeder and
Ralansa, 1963
Hair 1.72-2.39 .g/g wet wt. Not Given 1ot h Colorimetry Schroeder and
Balasnsa, 13765
Heart 0.35-0,93 .g/g wet wt. Not Given 1ot 3 Colorimetry Schroeder and
Balaswa, 196%
Kidney 0.66-8.81 ug/g wet wt. Not Given 1 of § Colorimetry Schroeder and
Balansa, 1963
Liver 1.84-%.76 ug/g wet wt. Not Civen 1 of b tolorimetry Schroeder and
Balassas, 1965
Lung 0.55-2.67 ug/g wetr wt. Not Given 1 of 8 Colorimetry Schroeder and
Balassa, 1945
Pancreas 0.83-1.18 ..g/g wet wt. Not Given 1 of 5 Colorimetry Schrouvder and
Balanna, 1965
Spleen 0.74-1.98 .g/g wet wi. Not Given lof5s Colnrimetry Xechroeder and
Balansa, 1965
Teeth <0.10-0.76 ug/g drvy wt. 0.11 Se S < 20 vear olda, vide geographic lL.osev ot al,,
aren 1971
TX-4907 -

1-24-178




PP warr I | R k-

[1:74

S s 1 e < o e #0181 R

v ———- R
NIOBIUM (cont inued)
No, of Analytical
Tissue Range Mean leovel Cases Method Comments Reference
Testis 0.43-0.80 Lg/g wet wt. Not Given 1l of 5 Colorimetry Schroeder and
Ralassa, 1963
Urine 0.24-0.29 ug/ml Not Given 1ol s Colorimetry Schroeder and
Balanna, 1965
T™®R-4907

1-24-78
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No. of Analytical
Tissuve Range Mean Level Casen Method Comments Raoference
Adipose Not Given 0.04 and 0.06 ppa 10 u-EC 9 U.S, regions, values for New Kutz ot al,,
England and SW central states, 1976
respectively, confirmed in most
other areas
M2 Trace-0.01 ppm 0.001 ppm 57 GC-EC and GC/MS Arkansan and Misuisnippt mothers,| Xtraxsman and
mean age 27! 17 black, 40 white, | Kutz, 1977
1973-74
TX-4907
1-24-78
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No, of Analytical
Tissue Range Hean Level Cavea Method Commenta Reference
Blood 0.0-0.57 ppm Not Given 39 X-vay epectrometry | Healthy malen, mean axe 13,1 yrn,| Colman et al.,
Serwm. 1964
TX-4907

1-24-78




OXYCHLORDANE

No. of Anclytical
Tissue Range Mean Level Canes Method Comments Reference
Adipose 0.03-0.40 ppm 0.41 ppm 27 GC-EC, 1., ani MS None Biros at al.,
1973
1.73 ppm (max.) 0,12 ppm (median) 1092 GC-EC, IR, and MS 75 U.S, sites; 98+ X positive; Kutz et al.,
(1971 blacks had 24 leve. of whites 1977
a%8 GC-EC, IR, and MS
(1974)
1.87 ppm (max.) 0.11-0.12 ppm (median) 1913 GC-LC 75 U.S, nites Kutz et al,,
(1972); 1977
898
(1974)
Luk 1.0->116.0 ppb 95.8 + 195.1 ppd 1061 of GC-EC National study. Fat basis. Savage, 1976
1416
ford
i Trace~0.02 ppm 0.005 ppm by GC-EC and GC/MS Minsisaippi a1 § Arkansas f(emales | Strussman and

Kutz, 1977

TX~4907

7-25-78
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PALLADIUM
No. of Analytical
Tisswe Range Mean level Canes Method Comments Reference
Blood 0.0-0.1 ppa Not Given 39 X-ray spectromecry |Healthy males, ®~an age 35.7 yrs. Gofman et al.,
Serum, 1964
Not Given <0.9 ug/100ml 300 AAS Several locationn in California Johnson et al.,
1975
Feces Not Given <0.001 ug/g 300 AAS Several locations in California Johnaon et al.,
1975
Haiv Not Given <0.02 ng/x 300 AAS Several locationm in California Johnson et al.,
1978
Urine Not Given <0.30 ug/g 300 AAS Several locat{onu {fa California Johnson et al.,
1973
TX-4907

7-24-78
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PRB'S

No. of Analytical
Tissue Range Mean Level Canes Method Comments Reference
[Adipose 0.104-174 ppm 0.53 ppm 15 Gc Miasouri dairy farm residents Humphirey and
Havoner, 1978
0.0-273.016 ppbd 1963 + 356, 16 + 92, 11 ex- Not given Values respectively for quaran- Messter and
226 4 7}, 2nd 0.0 ppb osed ; tined farmera, nonquarantined McCov, 1976
16 non- farmers, city residents, and out-
xposed of -state visitors
Blood 10 ex- oC Missouri dairy farm residents Humphrey and
osed; Havner, 1979%
(a) 0.0-2.26 ppm (a) 0.014 ppm (wmedian) 04 non- (a) exposed adultw
(b) 0.002-2,26 ppm (b) 0.035 ppm (median) xposed (b) exposed children
(¢) 0.0--0.09 ppm (c¢) 0.003 ppm (median) {c) nonexposed adulza
(d) 0.002-0.09 ppm (d) 0,006 ppm (median) (d) nonexposed children
0.0-2.26 ppa <0.1 ppm (est.) 65 ex- Not given Farm families Kav, 1977
sed;
33 non~
xposed
0.1-28.6 ppdb Not given 35 of 116 | Not given Higher values for quarantined Meeater and
farmers McCov, 1976
A!llk 0.21-92.66 ppm 10.8 ppm 6 [Hy Missouri dairy farm residents Humphrey and

Hayner, 1975

TX~-4907
1-24-78
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PCB's and PCT's

- B P RS T SN

——
No. of Analytical
Tissue Range Mean Level Cazea Method Commants Refarance
Adipose 0.0->2.0 ppm Not given 88-1247 | Cu-EC and M8 Z ponitives increased (rom 1972 Kutz and
(1972~ to 1974; increased T ut <1,0 and | Strassman, 1976
1974) 1-2 ppm levels
0.0->2.0 ppm Not given 186 GC-EC Michigan general population; 98 Price and Welch,
contained trace to >2,0 ppm 1972
Blood Not glven 3.7 ppb 54 GC~FC Bloud plasma, 112 positive, Hammer et al.,
1972
10-190 ppd 43 ppd Not GC=EC Whole blood. Data on debilitated| Hesmelberg and
given patients; nons found fn normals Scherr, 1974
Faces Not given 87.0 ug/day/person 32 CLC Preadolescent females Price ot al.,
1972
Hatr 0.34~0.76 ppm Not giv: 4 GC None Matthews et al.,
1976
Milk 0.04-1.00 ppm 0.0% ppm, fat basia 39 GC-E¢ and TILC 8 ponitives of 39 Savage ot al.,,
1973
0,04<0,10 ppm 0.04 ppm, fat basis 39 GC-EC Females ages 19-1) Savage at al,,
1922
40-100 ppb 9.73 ppb, fatr basis 40 GC Rural county Savage ot al.,
1873
Heine Not given 5.8 ug/day/person 32 GLC Preadolescent females Price ot al.,
1972
TX-490?

1-24-78




PCP=-PENTACHLOROPHENOL

No. of Analytical
Tissue Range Mean Level Cases Methed Comments Reference
Adipose $.0-52.0 ppb 23.3 ppd 20 GC=EC General population in Florida Shafik, 1973
Blood Not Given 0.3+1.7 ppd 3,568 Not Given General Populativn in Hawail Rashad ot al.,
1976
Urine 0.0~-1840 ppd 42.0 ppd 290 GC Values for occupationally expossd]| Bevenue et al,,
workers much higher 1967
2.2=11.2 ppd 2.2-10.8 ppd ,lot Given| GC Cranmer and
Preal, 1970
=
&
TX-4907

7-24-78

—— 4

——s




LT

e e L

SIT

Ay o

O Y T

PLATINUM
Wo. of Anslytical
Tissue Range Mean Level Cases Method Comments Refevence
3lood 0.00-0.46 ppm Not given 39 X=ray apectrometry | 39 healthy men, mean age 33.) Gofman et al.,
years, Serum, 1964
<3.1 ug/100 ml Not given 300 AAS Levels of Pt, Pd, and Fb before Johnson et al.,
auto catalyats, 150 subjects 1974
living near urban {reeway; 150
in high desart avea
Feces <0.002 ug/g Not given 100 AAS Levela of Pt, Pd, and Pb before Johnson et al,,
auto catalyats, 1350 eubjects 1974
living near urban (reeway; 130
in high denert avea
Rair <0.05 ug/s Not given 300 AAS Levels of Pt, Pd, and Pb befors Johnson ot al,,
auto catalyats, 150 aubjects 1974
living near urban freevay; 130
in high desert aves
Urine <0.6 up/liter Not given 300 AAS Levels of Ft, Pd, and Pb befere Johnaon et al.,
auto catalysta, 15V subjects 1974
iiving near urban freevay; 150
in high desert area
21 tissues 0.003-1.46 Lg/g wet wt. 0.16 ug/g wet wt. 3 ES Bufore auto catalysts; 1311 Duffield ot al.,
samples; nanplea from 97 autepsy sete; of | 1974
97 aets, 131) samplen, 62 containad Pt
62/131) fac higheat, none in lung, bones,
hair; California
TX~4907

7-24-78




PRASEODYMIUM

No, of Analytical
Tissws Range Mean Level Cases Method Comments Reference
Blood 0.0-0.13 ppm Not Given 19 X-ray spectrome’' cy | Healthy males, mean age 35.3 yrs.| Gofman et al.,
Serum, 1964
Teeth 0.01-0.07 ug/g dry wt. 0.027 ug/g dry wt. 56 MS < 20~ysar-olda, wide geographic l.o;;o ot al.,
area 19

9Nz

TX-4907
7-24-78 -
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RHENTUM
No, of Analytical
Tissue Range Hean Level Canes Mathod Comments Referencs
Blood 0.0-0.26 ppm Not Given 39 X-ray spectrometry Hualthy walen, mean age 35.) yra,| Gofman et al.,
Serum, 1964
TX-4907

1-24-18




RHOD 1UM

No, of Analytical
= - Tisswe Range Mean lLevel Cases Method Comment2 Relference
p—
Blood 0~0~0.16 ppm Not Given 3 X-ray spectvometry | Healthy males, mesrn age 35,3 yra. (l::::.“ ot al.,
Serum,

[ ]}4

TX-4907
1-24-78

it |
-




8L-%2~¢

LO6Y-%1
. [ 1134 roir
‘1% 20 sesey 3yduatont apra ‘Epro-avei-Ol> ] 1 14 /81 190 /37 (8°0-91'0 yaes))
. "ot seEsPUUSL
‘te 20 uetleg | ‘ortrsAyseN ‘seatya 203 asyBty 301 hay ! (14} ‘A Aap 3/84 g'g § 0°S2 usals aoN wauedey |
. 4961 fam
TV 18 Neydvany SH ‘SVY H4 A3p W/¥1 €2°0 puUv O2'0 usAlS 0N 23
veserd o1vwe; (P) ra{ew /80 20'0 * €1°0 (P)
2q2 syvue; (9) . 1u/81 yg'0 ¥ o1y (9)
, vaseyd otwu (q) weyvws; ®/80 20'0 ¥ #1°0 (9)
0L6T ‘Ppnon 92 etvm (¥) sYY 2t /81 G0 + @T'Y (W) usAls 0N
wewd Te/¥n €0°0 & 91°0 (9
6961 ‘poon (q) !3q2 (v) ‘setwvm ywin TYWION {124 1 1e/80 29°0 + QU'y ?.W uUsAlS 20K
et ‘anaeg
11w 10 wewjon ['sak £ gL wBu uvew ‘metwm Ayitwen | Aliswoaideds Awa-x 14 ueAts 0§ wdd g2'0-20'0
pootq uvul (q) e
ve9 (a) /8% o'y ¥ @
" ot tpeorq fvuieivm (w) suusl ¢ / v u.nn Mu“.
1o 20 ueBug |'ortiAusen ‘measys 205 2eyByy 301 YVN L (v /8 g ¥ viel (W) usAysS 208 poota|
(ET I L] 53Vuoum0) poyaIey sesw) ABY UR
teag3Ltovy 3o Cup ! 1 ™ stury e
wala1eMd

. B T

BArad g ARG

' v s

TP

e

e L0t Y

219

.i



RO v

ot

T T Y

RUTHENIUM
Yo, of Analytical
Tisvue Rante Mean Level Cases Mathod Comments Reference
8lood 0.0-0.23 ppm Not Given 39 X-ray spectrometry | Healthy malew, mean age 35.3 yrs,| Cofman et al.,
Serum, 1964
TX-4907
1-24-78
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Tisxue

Blood

TX-4907
7-26-78
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Ranae

0.00~0.18 ppma

Not given

SAMARTVM
No, of } Analytical
Casnes ; Mt hodd

19 L-ray spectrometyy

e e s R RO

Healthy malean; mean age 35.3 yra.

Comment:

‘

Refarence

Cofman et al.,
1964
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SCANDIUM

No. of Analytical
Tisave Range Mean Level Cases Method Comments Reference
Blood 0.0-0.3 ppm Not Given 39 X-ray apectrometry | Healthy males, mvan age 35.3 vra,| Gofman et al.,
Serum. 1984
Hair Not Given 0,0022+0.00012 ppe 10 NAA Hatr cycle discumsied Obrusnik et al.,
1972
TX-4907
7-24-78
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SELENTUM
o, of Analvtical
Tissue Range Mean Level Cases Method Commentsa Reference
Adipose rﬂot glven 0.04 ppm wet wt., 6 Fluorometry Age 9 months to 69 years Schroeder et al,,
1870
Blood 10-34 .g/100 =l 20,6 ug/100 ml 210 Fluorometry Bload bank donors Allavay et al,,
1968
Not given 0.093 + 0,115 ug/g dey 83 NAA 4 large hoaritals in Nashville, Baglan et a},,
wt ., Tenn. Maternal blood. 1974
ot given 0.076 + 0.109 ug/g dry 121 NAA 4 large hospitals in Nashville, Baglan et al.,
wt, Tenn. Fetal blood. 1974
.05-0.15 ppm Not given 39 X-ray Healthy males, mean age 33.) yra, [Gofman et al,,
Spestrometry Serus 1964
t given 1.49 + 0.06 18 NAA VA houpitul patients in Louimville McConnell et al.,
Ky . 1978
17.0-27.3 ug/l00 md 2L.71 + 1,08 ug/100 ml 10 Fluorometry real perasona, age 50-71 yrm, Shamberger et al.,
1971
13.7-21.1 ug/100 ml 16.2 + 0.75 ug/100 wl 12 Fluorometry ancer patients, age S0-71 yra, Shamberger et al.,
1971
18-32 ug/100 m} 23,6 ug/100 ml; 48 Fluorometry L normal women, 27 norwal wmales; [Shamberger ec¢ al.,
22.1 ug/100 ml leveland area 1973
Bone ro: glven 0,42 ppm wet wt. 6 Fluorometry g¢ 9 months to 69 years Schroeder ot al,,
1970
Brain 0.94-0.21 opm wot wt, 0.1) ppm wet wt, [ Fluorometry h\ge 9 montha to 69 years Schroader et al.,
1970
Breast ?lot given 0.11 ppm wet wt. [} Fluoromatry Pga 9 wontha to 69 years Schroeder et at.,
1970
TX-490.

7-24-78




~N
~N
&~

SELENIUM (continued)

—
No., of Analytical
Tissue Range Mean Level Cases Method Comments Refarence
Hair 1-11 ppm .4 ppm 33 NAA Adults & children from Oak Bate and Dyer,
Ridgy, Tenn. 1965
L.025-1.65 ug/g 0.320 ug/g 260 AAS Children from Queens, Riverhead, | Creason, 197§
and RBronx
0.025-1.58 ug/g 0.303 ug/g 188 AAS Adults from Queens, Riverhead, Creason, 1975
and Bronx
Not given 0.720 + 0..32 ppm 10 NAA Obrusnik et al,,
1972
Heart 0.25~0,37 ppm wet wt. "8 ppm wet wt. 6 Fluorometry Age 9 montha to 6Y years Schroeder et al,,
1970
Intestine 0.12-0.32 ppm wet wt. 0.21 ppw wet wt. 6 Fluorometry AR* 9 monthn to 69 vears., Small | Schroeder ot al,,
irtestine 1970
Kidney 0.61-1.84 ppm wet wt. 1.09 ppm wer wt. 6 Fluorometry Age 9 months to 69 years Schroeder ot al.,
1970
Liver Not given 1.73 + 0,24 g/g dry wt, 7 NAA VA hospital patients in McConnell et al,,
lLouinville, Ky, 1975
0.28-0.81 ppm wet wt. 0,54 ppm wet wt, ) Fluorometry Age 9 months to 69 vears Schroeder oc al,,
1970
Lung 0.05-u,2b ppm wer wt, 0.15 ppm wet wt, 6 Fluorometry ARe¢ 9 months to 6Y yuears Schroeder et al,,
1970
Milk 0.007-0.060 ppm 0.018 ppm 24) Fluorometry Nursing mothers in or near Shearer et al.,
citdeny 27.4 + 0,3 yra; 197§
1831 + 9 days post-partum.
Not glven 0.24 ppm wet wt. [ Fluorometry Age 9 months to A9 yearsx Schroeder et al.,
1970
“X-4907 4 T T
1-24-78
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SELENTIM (continued,

r— —— -
No. of Analytical
Tissue Range L Mean Level Cases Method Comments Reference
L R e
Muscle 0,11-0.38 ppm wet wt. 0,24 ppm wet wt. 6 Fluotrometry Age 9 monthn to 6Y vears Schroeder st al.,
1970
Pancreas Not given 0.63 + 0,07 ug/g dry we, 12 NAA VA hospital patieatw in McConnel) et al.,
Loutsville, Ky. 1978
0.27-0.3% ppm wet Wi, 0,30 ppm wet wt. 6 Fluorometry Age 9 months to 69 years Schroeder et al.,
1970
Placenta Not given 0,102 + 0,077 ug/g dry 135 NAA 4 large hospltals in Nawhvllle, Baglan et al,,
wt, Tenn. 1974
Rot gtven 0,116 + 0,005 up/g wet bt} Not given Clity hospitals in wouth and Karp and
wt . southeant Robertson, 1977
Saliva 1.1-5.2 ppb 3.1 ppb 26 Fluo,ometry Children, agen 11-12, Oregon. Hadjimarkos,
1972
Spleen 0.28-0.47 ppm wet wt. 0.34 ppm wet wt, 6 Fluorometry Age 9 months to 69 yearn Schroedur et al.,
1970
Synovial Not glven 0,63 + 0.12 ug/g dry wt. 28 NAA VA hospitsl patients in McConnell ot al.,
membranre Louiaville, Ky. 1975
Teueth 0.12-0.90 .g/g 0.43 + 0.03 ug/g 56 MS Wide geographic area Losee et al,,
1971
Testls 0.15-0.38 ppm wet wt, 0.30 ppm wet wt. [ Fluorometry Age 9 monthn to 69 years Schroeder ac¢ al,,
1870
Urlne Not given 0 010 mg/liter Not NAA Gills et al,,
given 1974
0-15.9 Lg/100 cc 5.0 ¥ 2.9 up/inn ce; 113 Chem, 13t morning speclmens; conwecu- Sterner et al.,
4.2 + L8 ug/lo0 ec tive specimens for 24-hr period, |1941
Malen, Rochester, N.Y,
TX-4907

7-24-78
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SILICON

No. of Analytical
Tissue AANge Mean Level Cases Method Comments Reference
Blood 1000-5000 vug/liter Not given Not Not given Mertz, 1974
given
Rair 0.03-0.36 X dry wt. Not given 18 ES ARe 15-70 yrs., white Goldblum et al.,
1953
10.9-27.9 ug/g dry wt. Not given 2 M5 AAS Yurachek et al,,
1969
Nails 0.17-0,5% X dry wt. Yot given 18 ES ARe 15-70 yru,, white Goldblum ot al.,
195)
Skin 0.64-2.14 X dry wt. Not given 18 ES Age 15-70 yrm,, white Goldblum et al.,
1953
Teeth 100-450 ug/g 243 + 18 ugl/g 56 NS Wide geographic area Losew ¢t al,,
18973
Urine 10,000-50,000 .g/liter Not given Not Not given Mert. , 1974
glven
TX~-4907 - - 0 o
7-24-78
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SILVER
No. of Analytical _l
Tiasue Range Mean Level Canen Method Comments Raference
Adrenal <0,1=3,2 ug/g ash 0.3 ug/p ash (medlan) 10 of 11 |ES Tipton and Cook,
1963
Aorta <0.1-1.0 ug/g ash 0.1 ug/g ash (median) 63 of 105 {ES Tipton and Cook,
1963
Bladder <0,1-0.7 ug/g ash 0.1 up/yg ash (median) %6 of 12 1ES Tipton and Cook,
196)
Blood Not given 0,0004 + 0,00003 mg/100 122 ES Blood donora, los Angeles area. Butt et al,, 1964
ml Serum.
Not given 0.0030 + 0.0003 mg/100 96 ES Surgical and degenerative discase [Butt et al,, 1964
ml patienta, Los Angeles drma, Serum
Not given 0,0013~0.0014 mg/100 ml 4) ke Vormal permonm, Los Angeles area. |Butt et al,, 1964
Serum,
Not given 0,0024 + 0,.0003 mg/100 7 ES Normal permons, los Angeles area, [Butt et al,, 1964
m) Whole hlood,
0.02-0.38 ppm Nt given 39 X=ray upectrieaetry Healthy males, Age 15,3 yrs, Gofman et al,,
Serum. 1964
Not given 0.00% mg/100 g Not given JES Kehoe ot al,,
1940
Not given 0.03 ug/ml Not given [Not givoen Normal level Rentaul and Smlth1
1973
Bone Not given 0.00 mg/100 g wet wt, Naot given [ES long bone Kehoe et al., l%q
Not given 0.01 mg/100 g wet wt, Not given [ES Rib bone Kehoo ¢t al., 194(
Brain Not given 0.003 mg/100 g wet wt. Not given |ES Kehoe et al., 1944
Not given 0,033 mg/100 g dry wt, b] ES Nusbaum et al,,
1958
TX-4907

1-24-78
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SILVER (cout nued)

No. of Analytical
Tiasue Range Mean lLevel Canes Method Comments Reference
Brain Not given 0.0} ug/g dry wt. Not given |Not given Normal level Rentoul and Smich
({continued) 197
<0.1-1.6 ug/g ash 0.6 .g/g ash (medlan) 113 of 124ES Tipton and Cook,
1961
Diaphragm <0,1-0.5 ug/g ash <0.1 ug/p ash(median) 17 of 91 [ES Tipton and Cook,
1963
Esophagus 0.1-1.0 ug/g ash <0,1 ug/g ash (median) 32 of 68 S Tipton and Cook
1961
Hair 0-12 ppm 3.8 ppm 13 NAA Ouak Ridge, Tenn. Bate et al., 1965
0.007-6.20 ug/g: 0.20% ur/R; 266; ES Children; adulen, 3 New York Creason, 1975
0.007-3,130 ug/y 0,165 Lg/g 198 communities,
4.3 x 1077 - 4,5 x 10°* Nut given 18 LS Ape 15-70 yra,  White, Goldblum et al.,
2 of dry wt. 1953
NSot glven 0.275 + 0,038 ppm 10 NAA Ubrumnik et al.,
1972
Not given 0.9 up/g dry wt. Not piven|Not piven Normal level Rentoul und Smith
1973
U, 4=2,U ug/g dry wt. Not glven 2 MS: AAS Yurdchoek et al,,
1969
Heart Not given 0,00 mg/100 g wet wt. Not plven|ES Kehow ot al,,
1940
Not given 0,026 mg/100 g dry wt, 3 ES Nunbaum et al,,
1958
Not given 0,01 /g dry wt, Not piven|Not plven Normal level Rentoul and Smith
1971
TX-4907 T e - T -
7-24-78
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SILVER (vont inued)
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No, of Analytical
Tissue Range Meun Level Cases Method Comments Refarence
I _—
Heare <0.1-0.> ugfy anh <O wpe/yn adh (median) M oof 1I9]ES Tipton and Cook,
(continued) 1961
Intestines Not given 0,002 me/loog wet Wi, Not given [ES Kehoe vt al,, 1944
<0.1-1.1 up/g ash 0.1 Lg/p ash (swdlan) 35 of 68 |FN Duvdenum, Tiptun and Couk,
1961
<0,1-1.8 ug/g ash 0.1 Lg/g anh (median) 31 of 102]ES Je Junum Tipton and Cook,
1963
<0.1=1.1 ug/yg ash 0.1 ug/g auh (medlan) 49 of B4 JES Tleum Tipton und Cook,
1961
<0.1-1.4 ug/g ash 0.1 ug/g ash (muedian) 16 of 11 [(ES Covum Tipton and Cook,
196)
<0,1-2,0 ug/g ash 0.1 ug/g ash (median) 64 of 1091ES Stgmold colon Tipton and Cook,
1961
<0.1-1,4 ug/g ash <0,1 ug/g ash (median) 14 of 42 |ES Rectum Tipton and Cook,
1963
Kidaey Not glvel Q.00 Nat given [ES Kehoe st al,, l9kﬁ
Not given 0.026 mg/100 g dry wt, b) ES Nusbaum ot al.,
1958
<0,0009-0.0093 micromole/g [Nt given 150 ES Adults who died unexpoctedly, Perry et al.,
ash St, Louis 1962
Not glven 0.003 ug/g dry wt, Not glven{Not glven Mormal level Kentoul and Smith{
1913
«0,1-1.0 ug/g ash <01 ug/g ash (median) 67 of 143|ES Tipton and Cook,
1961
TX-43%07

7-26-78

e et




SILVER (continued)

No. of Analytical
Tisaue Range Mear Level Cases Method Comments Reference
Larynx <0,1-0.5 ug/g ash <0,1 ug/g am' (median) 20 of SO {ES Tipton and Cook,
1963
Liver Not given 0,005 mg/100 g wet wt, Not given |ES Kehos et al,, 1940
Not given 0.034 mg/100 g dry wt, 3 ES Nusbaum st al.,
1998
Not given 0.96 + 0.88 ug/g ash 10 £S 5 hlack healthy malen Parry et al.,,
1973
0.C091-0.030 micromole/g |Not given 150 ES Adulty who died unexpectedly, Perry et al.,
ash 1962
g Not given 0.04 ug/yg dry wt, Not given|Not given Normal level Pentoul and Smith
1973
0.1-,.2 ug/g ash 0.8 ug/g ash (mediuan) 139 of ES Tipton and Cook,
148 1963
Lung Not given 0,004 mg/100 g wet wt, Not given|ES Kehoe et al., 1946
Not given 0.030 mg/100 g dry wt. Not given|ES Nusbaum et al,,
1958
<0,0009-0,0046 micromole/ |Not given 150 ES Adules who died unexpectoedly Perry et al,,
% ash 1923
<0,1-12 ug/g ash <01 up/y anh (median) 54 of 1391ES Autopuy cases from 9 citien Tiptun et al,,
1964
<0,1-0.5 ug/g ash <0,1 ug/g ash (mediand $4 of 139}ES Tipton and Conk,
1963
Muscle Nut given 0.00 mg/100 g wet wt. Not given|ES Kehoe et al,, J94
<0,1-0.5 ug/g ash «0.1 Lg/g ash (median) 27 of L3i5]ES Tiyton and Couk,
1963
TX-490?
7-24-78
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SILVER (vontinued)

No, of Analytical
Tissue Range Mean Level Cases Mathod Comments Raference
Nails 4.8 % 10" - 6.5 210" Iwb«u Riven 18 ES ARe 15=70 yrs, White, Goldblum, et al,,
dry wt. 1953
Omntum <0.1=1.5 up/g ash 0.5 ug/g ash (medtan) ol of 74 |ES Tipton and Cook,
196)
Ovary <0.1-1.1 up/g ash 0.} ug/n ash (wedian) 7 of 16 |ES Tipton and Cook,
1961
Pancreas <0,1=-1.0 ug/g ash «0.1 ug/g ash (wedian) 61 of LI7]ES Tipton and Cook,
196)
Placenta Not given Nut glven 58 Net given City hospitals in South and Karp and
Southeast Robertwon, 1977
Prostate <0.1-1.3 ug/g ash <0.1 ug/y ash (median) 24 of 48 |ES Tipton and Cook,
1963
Skin 1.7 x 107 - 4.5 x 10" % |Not given 18 kS Asie 15=70 yra. Whitae, Goldblum et 21.,
dry wt. 19%),
0.1-4.0 ug/xg ash 1.3 ug/g ash (wedian) 21 of 22 {FS Tipton and Cook,
1963
Spleen Not given 0,00 mg/100 g wet wt, Not xiven|ES Kehoe et al,, 194
Not given 0,025 mg/100 & dry wt, 3 ES Nusbaum, et al,,
1958
<0.1-0,3 ug/g ash 0.1 ug/y ash (wmedian) 44 of 14l|ES Tipton and Cook,
196)
Stomach Not glven 0,00 mg/100 g wet wt, Not given|Es Kehoe et ul., 194
<0.1-1.0 ug/g ash 0,1 ug/g anh (medlan) %2 of 10|k Tipton and Cook,
196)
TX-4907

1-24-178




SILVER (continued)

No., of Analytical
Tissue Range Mean Laevel Cases Methud Comments Refevence
Teeth Not given 1.0 ppm Not given [Not given Puvblo Indianm, 800-ysur-old Anon, 1959
ename)
Not given 1,00 % 1,06 ppm; 7.43 * 108 HS High carien, New England; luw Curzon et al,,
2.70 ppm carien, South Cavolina, <20- 1977
yoar-old,
0.01-0.77 ug/g dry wt, 0,140 ug/g dry wt. 36 MS Wide grographic ares loses ot al,,
1973
Testis <0,1-0.% ug/n ash O, ug/g ash (median) 24 ol 71 ]ES Tipton and Cook,
196)
i
Thyroid <0,1-9.8 ug/g ash <0.1 ug/p ash (median) 10 ot 20 {ES Tipton and Cook,
o 1963
~
Trachea «0.1-1.3 .g/g ash 0.1 ug/g ash (mudian) 32 of 60 |ES Tipcon and Cook,
1961
Urine Not given 0.00 mg/Viter Not glven [bS Kehue ot al,, 1963
0.52-3.8 pyg/ titer 1.50-1,67 .x/licer 24 re 10 black and 14 white perauns Parvy and Perrvy,
ape 4=69 yra,, St. Loulw, Mo, 1959
Uterus <0,1-0.6 ug/g ash <0.1 ug/g ash (wadian) L0 of 32 JFS Tipton and Cook,
L1963}
TX=4907 - - ) e
7-24-74

L
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STRONTIUM
No, of Analytical
Tissue Range Mean Level Canes Method Comments Reference
Adrenal 0.9-9.% ug/g asnh 3.5 ug/g ash 11 ES Tipton and Cook,
196}
Aorta 6.12-0.87 mivcromole/g ash | Not given 100 ES Perry, 1968
0.17-0.89 micromole/g ash | Not given 150 ES Adults who died unexpectudly in [Perry at al,, 1963
St. Louis,
15-78 ug/g ash 33 ug/g ash 1013 ES Tipton and Cook,
1963
8lood Not given 0.0153 + 0,0008 wg/100 ni 122 ES Bloou ‘onorw in Low Angelen area,|[Butt et al,, 1964
Serum,
" Not gilven 0.0040 + 0,0003 mg/100 m) 96 ES Hoxpital patientms in Lom Angeles [Butt et al., 1964
= area. Serum.
Not given 0.0046 + 07,0003 mg/100 m} 43 FS Normal peraona in Low Angeles Butt et al,, 1964
atea, fevum.
Not glven 0.0039 + 0,0002 mg/100 li Wl ES Normal persons in Lox Angeles Butt et al,, 1964
area, Whole blood,
0.00-0.0% ppm Not given 19 X=vav mpectrumetry 39 healthy men. Mean age 35,3, Gofman et al.,
Serum, 1964
Bone 30-80 ppm Not given 2 ES Skeleton., White male, age 60, Forbew et al.,
Biack male, ape 48, 19%
Not given 0.01) X of amh; 0,019 % I8 ES Fetal, Other namples, Nusbaum et al.,
of aah 1958
Not given 0.57 ma/g calcium b} AAS Fetal Rosenthal et al,,
1922
38.91 + 0.76 mg/x calcium | Not given 3 AAS Adult Rosenthal et al.,
.- 1922
TX~4907

7-24-78



STRONTIUM (continued)

T
No., of Analytical
Tissue Range Mean Level Cases Method Comments Refarence
Bone <0.1-3.4 uuCi/g calcium Nut given i} Not glven Alanka, ages & months tw 67 Schubert, 1962
(cont irued) vears,
41.6-157 ppm 79.1 + 20 ppm (0-] }) NAA Males and Femalow, bivth to J4 Sowden and
months) ; voars. Sticch, 1957
73.8 + 26 ppm (1-12
yeara);
107 + 23 ppm (19-113
Vears);
L14 + 24 ppm (13-74
years)
Brain 0.0064-0,096 micromole/g |, Not given 100 ES Porry, 1968
N ash :
& 0.,0037-0,049 micromolu/g Not given 1%0 | X3 Adults who died unexpectedly in Porry ot al,,
ash St lLouin 1962
0.5-4.3 .g/% ash 1.3 ug/g ash 127 ES Tipton and Cook,
1961
Diaphuiags 1.4<7.8 .g/% ash 1.3 Lg/p ash L1 ES Tipten and cook,
196)
Esophagus 4317 Ll aun 0.2 Lgfp ash 65 ES Tipton and Cook,
1961
Feces Not given .7 + 0.2 mg/day; J LA Healthy, 20 ol 2s=vear=old men [Tipton et ai,,
2.1 + 0.2 mg/dav at Universniey of Cinclonard, [ELE
Hatr 2.2 x 160°° to 9.1 x 10°* | Not given v ES White males, 135<70 vears old Goldblum vt al,,
% odrey wt, 1951
1122 pCi/g calcium 15 pCl/p calcium ? Rad{omnetry Borton and New Oricans Moller et ul,,
1y64
Not given 9.5 pliZy valelum M Radiometry Phoenix Moller et al.,
| —- AL .. SN LL.[.Y S
TX=49D7

I-24~78
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STRONTIUM (continued)

S

No. of Analytical
Tissue Range Mean Level Cases Method Commants Ref.rence
Hatr 2.2 x 10°° to 9.1 x 10°* Not glven 18 ES White meles, 15=70 years old Goldblum et al,,
(continued) 2 dry wet. 1993
11-22 pCi/g calcium 15 pCi/g calcium 7 Radiometry Bonton and New Orleans Moller ot al.,
1964
Not glven 9.5 pCi/g calcium 2 Radiometry Phoentx Moller et al,,
1964
Not given 1.1 ug/g dry we, 2 MS Yurachek et al,,
0,75 ug/g dry wt. 1969
Heart 0.014-0.19 micromole/g Not given 100 ES Pervy, 19638
ash
0.012-0.08]1 micromole/g Not iven 150 ES Adiiles whe died unexpectedly In Perry et al.,
ash St., Louls 1962
1.1-7.1 ug/g ash 2.6 ug/g ash 140 ES Tipton and Cook,
1961
Intestine 2.4-25 ug/g ash 11 ug/g anh 67 FS Duodenum Tipton and Cook,
1963
3.1-33 ug/g ash 11 up/g ash 100 FS Jejunum Tipton and Cook,
1963
6.0-62 ug/g ash 25 ug/g ash 8] ES lieum Tipton and Cook,
1963
11-100 .g/g ash 42 ug/g ash n FS Cecum Tipton and Cook,
1963
$5.5-76 ug/g ash 23 ug/g ash 107 ES stigmoid colon Tipton and Cook,
1963
§,2-57 ug/g ash 26 ug/g ash 42 FS Rectum Tipton and Cook,
1961
TX-4907

7-24-78
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STRONTIHM (cont{nued)

— ——— —
No. of Analytical
Tissue Range Mean Level Cason Method Cowments Raference
Kidney 0,047-0.16 micromole/g Not given 100 ES Perry, 1968
avh
0,033-0.14 micromole/g Not given 150 ES Adultn who died unexpectedly in Perry et al,,
ash St. Louis 1962
2.8-12 .g/g ash 5.2 ug/g ash 143 ES Tipton and Cook,
1vel
Larynx 10-70 ug/g ush 25 ug/g ash SO ES Tipton and Cookw,
1963
Liver 0 0 2 FS White male, age 60 black male, Forhes ot al.,
Age '8 1956
Not given 1.70 « 1.16 wg/g ash 10 £S S white malen, 5 black malex; Perry et al,,
accldent victime tn St. Louix 19723
0.018-0.075% micromole/g Not given 100 ES Purry, 1968
ash
0.008-0.040 micromole/g Not given 150 ES Adultn who died unexpectedly {n Perry vt al,,
ash sv, Louis 1960
0.7-3.% ug/g ash 1.6 Lug/g ash 146 ES Tipton and ¢ook,
1961
Lung 1} 0 2 KBS White male, age A0; bliack male, Forbes ot al.,
age 48 1956
0.073-0.16 micromole/g Not glven 160 kS Perrvy, 1964
ash
0.050-0,19 micromole/g Not given 130 ES Adutts who died unexpectediy {0 Perry et al,,
axh St, Louins 1962
T.-4907
=278
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STRONTIU. (continued)
No. of Analytical
Tissue Range Mean Level Casesn Method Comments Refarence
Lung 0 0 168 Not piven Samples from 58 cites and 29 non=|Schroeder, 1470
(continued) urban aroan; amount vetained in
lungs
0 460 ug (max); > ug (min) 168 Not given Samplen from 38 cites and 29 non-|Schroeder, 1970
urban avea
4.5-17 ug/y ash 8.2 up/g ash 141 ES Tipten and Cook,
196)
0.5-46 up/g auh 9.8 Lg/g anh 141 ES Autops, casen; nine U.5, cicies Tipton et al.,
1964
Human milk 0.80~2.44 X ingested; Not given 5 Radiometry Women, apes 17-22, lthaca, N.Y,; |lough et al.,
v.19 + 0.5 to 0.50 + 0.10 fed controlled diet 1960
4uCi/kg wilk
Muscle 0 0 4 FS sStriated muscle, White male, Forbes ~t al.,
age 60; black male, age 48 19%6
0.3-4.0 ug/g ash 1.2 ug/g ash 115 ES Tipton and Cook,
196)
Nails 1.6 x 1077 to 1.3 x 107* | Nut given 18 ES White malen, 13-70 years old Goldblum et al.,
Z dry cixsue 1953
Omentum 3.6-25 ug/g ash 9.5 ug/m axh 74 ES Tipton and Cook,
1961
Ovary 4.0-3) ug/p ash 1} ug/g ash 16 ES Tipton and Cook,
1961
Pancreaya 1.5-9.5 ug/g axh 3.1 ug/y anh 19 £S Tipton and Cool,
1963
Prostate 5.0-48 .g/g ash Il ug/g ash 48 [X3 Tipton and Cook,
. 196}
TX-4907 - -

7-24-78
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Tisasue Range Mean Level

Skia 3.2 x 107 to 4.5 % 107" § Not piven

% dry tissue

4,5-15 .g/g ash B.6 .g/g ash
Spleen 0.013-0,11 micromole/y Not given

ash

0,012-0,068 micromole/g Not piven

ash

1.1-6.0 ug/yg ash ; Sl og/e oash

f

Stomach 3.4-28 /g ash 9.9 Lg/n ash
Teeth 26-132 ppm 67 + 20 ppm

63-148 ppm 9l + 21 ppm

Not uiven 129.9 + 8,39 ppms

156.7 + 10,87 ppm
Mot given 04,1 + 9,14 ppm;
L1B& .0 + 14,68 ppr
|

3B4-659,1 ppm Not given

JL3-355 ppm Not gmiven
TX-4907 ) .

=24-74
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STRONTIUM (continued)

e s

———— it o [
[ No. of Analytical F’-
Cases Method Comments Reference
13 ES White males, 15-70 years old Goldblum et al,,
19513
2 ES Tipton and Cook,
1963
100 kS Perry, 1968
150 ES Aults whe died unexpectediy o {Perey ot al,,
st, loulis 1962
141 ES Tipton and Couk,
1963
130 ES Tipton and Cook,
1961
5 AAS Y- to lh-yeii-old schoc! chiildren|lrudevold vt al,,
in Cambridpe, Mass. 1975
15 AAS 9- to 15-year-old school chlldren|Brudevold et al,,
{n Cambrldge, Mass. 197%
208 MS New England; Souch Caroling, Curzon and Losce,
Enamel.  Lerk than 20 vears old, [1977
20N M8 High cardes;: low cartes,  (om- Curzon and lLosee,
hined avear of New England, South{i477
Carolina; lews than 20 years old
u7 NS Enamel, surface, 12-14 vears Ldctle and
old; Oregon, Meatana, California [Barrett, 1974
N7 MS Enamel, subrurface. 12=14 vears (Little and
ald; Vregon, Moatana, California [Barrete, 1976
—— PR RS WU
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STRONTIUM (continued)

{ W No., of Analytical
Tissue Range Mean Level Casecs Method Comments Reference
Teeth 281.4-490.1 ppm Not given 87 MS Enamel, {nner. 12-14 years Little and
{cont inued) old: Oregon, Montana, Cilifornia |Barrett, 1976
64,6-26b ppm Not given 47 MS Enamel, bulk, 12-14 yearn old; |Little and
Oregon, Montana, California Barvett, 1976
21-280 ug/g 121 + LV ugl/R Sh MS lexs than 20 years old lLosee ot al,,
1973
1.73-2.79 pCi/g caleium Not given 41 Not given Children in St. Leils bern Rowenthal ct al,,
hetween 1950 and 1958 1964
1.72-3,54 pCi/g calcium ; Not given W Not given 7- to 9-month retuses; St. louis |Rodenthal et al,,
1964
0.31-0.61 mg/g caliium 18 AAS Hosenthal et al,,
1972
Testiy 1.9-13 ug/g ash 4.3 ug/g ash 69 ES Tipton and Cook,
1961
Thyroid 5.3-21 ug/g ash 1Y ug/g ash 21 ES Tiptaon and Cook,
1961
Uy inary 5.5-23 ug/g ash 12 ug/g ash 110 ES Tipton and Cook,
bladder 1961
Ur ine Not given 25.0 uuCi/g caletum [ Not given Alasdka Schubert, 1962
Not given 0.12 + 0,01 mg/day; 2 ES Healthy, 23~ and 25-year-oia men |Tipton et al.,
0,10 + 0,01 mg/day at Univeruity of Cincinnati 1969
Uterus 2.3-21 .g/xr ash 9.5 ur/e ash 32 FS Tipton and Cook,
19631
Total body 20 wme 168 Not given Samplun from 33 citer and 29 Schroeder, 1970
nonurban areas
TX-4907

7-24-78




TANTALUM

No. of Analytical
Tlissue Range Mean Level Cases Method Comments Reference
Blood 0.00-0.4]1 ppm Not given 39 X-ray apectrometry Healthy men, mean age 15.) vears,]| GCofman et al,,

Serum 1964

~
&
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TX-4907
7-24-74
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TELLURIUM

No. of Analytical
Tissue Range Mean Level Cases Method Comments Refarance
Adipose Not given 1.8 ug/g wet wt. ot given [NAA Schroeder et al,,
1967
8lood 0.00-0.49 ppm Not given 19 Xeray spectrometry [Healthy males, Mean age 35.3. Cofman et al,,
Serum. 1964
0.5~1.6 ug/ml; 1.07 # 0,125 1,30 %+ 1.95 L10; 2 Not given Serum; ¥.d blood cella, Schroeder et al,,
Not given ug/ml 1967
Bone Not given 77.0 ug/g wet wt. MNot ulvanrNAA Schrosder et al,,
1967
Brain lNot given 1.88 ug/g wet wt, 4 AAS Schroeder ot sl.,
1967
Heart Not given 0.8} ug/g wet wt, 4 ANS Schroaeder et ai.,
1967
Kidney Not glven 0.BB ug/g wet wt. 4 AAS Schroeder et al,,
1967
Liver 4.36-8,27 ug/g wet wt, Not given 3 AAS Schroeder et al.,
1967
Lung 0.12-0.99 ug/g wet wt. Not given 3 AAS Schroeder et al.,
1967
Muscle 0,35-0.63 Lg/g wet wt. Not piven 2 AAS Schroeder et al.,
1967
Ovary Not given 0.14 ug/g wet wt. Not given JNM Schroader et al.,
1967
Pancreas Rot given 1.06 ug/g wet wt. 3 AAS Schroader et sal.,
1967
Splean 1.01-1.86 ug/g wet wt, Not given Not given |NAA Schroeder et al,,
1967
TX-4907

1-24-78
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TELLURIUM (continued)

No. of Analytical
Tissue Range Mean Level Cases Method Comments Reference

Testes Not given Q.38 up/g wet wt. Mot giveu INAA Schroedar et al.,
1967

Urine 0.26-1.09 ug/ml Not given t xiven [Net given Schroeder st al,,
1967

TX-390?7

1-24-178
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TERBIUM

No. of Analytical
Tissue Range Mean Level Cases Method Comments Reference
Blood 0.00-0.23 ppm Not given 19 X=ray spuctrometry | Healthy men, mean age 15.) years.| Gofman et al.,
Serum 1964
T%-490?7

7-24-178




TRALLIUM

No, of Analytical
Tissue Range Mean Level Casen Method Comments Roference
Blood 0.00-0.C2 ppm Not given 19 X~ray spectrometty | Healthy men, mean age 35.) years.| Gofman et al.,
Serum 1964
Not given 0.02 ug/ml Not Not given Nentoul and
glven Smith, 1973
0.0-8.0 ug/¥00 ml 0.3 Lg/100 m) 320 AAS Children age 1 to 35 yearw; pre- Sinth et al,,
dominantiy black and Spanish- 197
speaking residents of Newark,
N.,J. Whole Blood,
Wbrah\ Not given 0.5 ug/g dry wt. Not Not given Runtoul and
Riven Smith, 197}
~ Heart Not given 0.4 ug/g drv wt. Not Not given Rentoul and
& siven Saich, 1973
Kidney Not given 0.4 ug/g dey wt. Not Not given Hentoul and
givean Smith, 1973
Liver Not glvan 0.4 ugplyg dry wt, Rot Not given Rentoul and
given Smith, 1973
TX-4907
7-24-73

RECA
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THORIUM
No, of Analytical
Tissue Range Mean Level Cases Method Comments Reference
Blood 0.00-0.10 ppm Not given 39 X=vay spectrometry Healthiy wen, mean age 33.) years.| Gofman et sl.,
Serum 1964
TX-45C7 )
1-24-78




THUL UM

Analytical
Method

X-rav &pectrometry

Comment s

Reference

-

Serum

Healthy men, mean age 39.3 years,

Gofman et al.,

1964

No, of
Tisauve Range Mean Level Cauen
Blood 0.00-0.36 ppm Not given 19
~
&~
)
T TX-4907
7-24-74
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. e st en, o anear A e s e b e . -
TIN
No. of Analytical
Tissue Range Mean Level Casen Method Comments Relerence
Adrenal 5-72 .g/x ash 23 ug/g ash 14 of 15| kS Tipton and Cook,
1961
Aorta < 0.04-0.21 micromole/yg Not Given 100 [$] Perry, 1968
dry wt.
5-38 ug/g ash 14 ug/g ash 96 of 105 kS Tipton and Cook,
1963
0.042-0.32 micromole/g Not Given 150 ES Parcy ot al.,
ash 1962
Bladder Not Given 5.2 ppm wet wt. 2 ES Sudden accident victims, male, Koch et al.,
up to 56 years old 1956
< 5-58 Lg/g ash 16 ug/g ush 100 of s Tipton and Cook,
112 196)
Blood 0.00-0.47 ppm Not Given 39 X=-vay spectrometry | Healthy mean, mean age 35.) ysarn.| Gofman et al.,
Serum 1964
Not Given 0.012 mg/100g LNot Given | ES Kehoe et al.,
1940
Not Given 140 ug/ml Not Given | Not Given Mertx, 1974
Not Civen 0.12 ug/ml Not Given | Not Given Rentoul and
Smith, 197)
Bone Not Given 0.080 mg/100g wet wt. Not Given | ES Long bone Kehos ot al,,
1940
Not Given 0.050 mg/100g wet wt. Not Given | ES Rib bone Kehos et a).,
1940
Not Glven 0.7 ppm wet wt. 2 ES Suddan accident victims, male, Koch et al.,
up to 56 years old 1956
TX-4907

7-24-78
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TN (continued)
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No, of Analytical
Tissue Range Mean Level Cases Method Comment s Reforence
Brain Nvt Given 0.0 mg/100g wet wt. ot Glven| ES Kehoe et al,,
1940
Not Given 1.0 ppm wet wt. ) ES Sudden wectdent viccima, male, Roch et al.,
up to 36 years old 1956
Not Given 2 /g dry wt. ﬁLut Given| Not Given Refitoul and
Smith, 197}
< 5-<3 ug/g ash « 5 .g/g ash 7 of ES Tipton and Cook,
129 1963
Dlaphragm < 5=29 .¢g/g ash S wr/g Askh 5% of ES Tipcon and Cook,
91 1961
Esophagus Nut Given 0.3 ppm wet wt. 1 ES Sudden accident victims, male, Koch ot al.,
up to % yearn old 1956
. « 5-62 .g/% ash 18 .g/g ash 58 of ES Tiptun and Cuok,
68 1361
Feces Not Given 3.6°0.7 my/day, 3.6°0.5 2 ES Healthy 23 and 25=-yvar-old man, Tipton et al.,
mg/day University of Cincinnatd 1969
Hair 0.034-8.30 .g/n 0.561 Lg/an 3 ES Children from Riverhead, Queens, Creason, 1975
amd Bronx
0.048~12.00 ug/g 0.785 .x/R 191 ES Adults from Riverhead, Queens, Creason, 1975
and Nronx
Not Given 0.5% ug/i 126 [ Children from Riverhead Crednon, 1979
Not Given 0.45 /R 90 KS Children from Queens Craanon, 19745
No: Glven .83 Lg/8 71 ES Children from Bronx Cregnon, 1975
Net Given 0.4 .x/y dry wt., 0,39 2 My Yurachek ot al.,
RS WIICYZUR'T 720 LUUN U SO W . BSOS UEPY 0 1. L. SO J
TX-4907
7-254-78
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TIN (continued)

-
No. of Analytical
Tissue Range Mean Level Cases Method Comments Referance
Heart Not Given 0.022 mg/100g wot wt. #lot Given| ES Kehoo ot al,,
1940
< 0,04-0.13 Not Given 100 ES Perry, 1968
Not Given 0.2 ug/g dry wt. hNut Given| Not Given Rentoul and
Smith, 1962
< 5=27 ug/g ash 5 ug/g ash 84 of ES Tipton and Cook,
140 196}
< 0.04-0.23 micromole/g Not Given 150 ES Percy et al.,
ash 1962
Intestine Not Given 0.016 mg/100g wet wt. Not Given| ES Kehoe et al,,
1940
Rot Given 0.2 prm wer wt. 1 ES Sudden accident victims, male, Koch «t al.,
up to 36 years old, large 1956
intastine
Not Given 0.4 ppm wet wt. ? ES Sudden accident victims, wmale, Koch et al,,
up to 56 years old, small 19%
intestine
< 5-160 ug/g ash 2B ug/g ash 61 of ES Duocdenum Tipton and Cook,
68 1963
8-110 ..g/g ash 36 ug/g ash 100 of ES Jejunum Tipton and Cook,
104 1963
15-430 .g/g ash 79 ug/g ash 80 of ES 1leum Tipton and Cook,
84 1963
45-300 .g/g ash 130 ug/g ash a1 FS Cocum Tipton and Cook,
1963
TX-4907

71-24-78
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PN (continued)

Reference

Adults who died uneXpectedly in

No, of Analytical
Tissue Range Mean Level Canr v Method Comments
Intestine 10-330 .g/3 ash 45 ug/g ash 107 o ES Sigmodd colon
109
5-180 .g/g ash 57 .g/g ash 39 of ES Rectum
42
Kidney Not CGiven 0.020 mg/100g wet wt. Woz Given| ES
Not Given 0.5 ppm wet wt, 6 ES Sudden acvident vicetims, male,
up tv 56 years old
0.9-7.8 .g/g dry wt. 2.8 .g/g dry we, [} ES
1.1-6.0 .g/g dry wt. Not Given 2 ES
< 0,04-0 micromole/g dry Not Given 100 ES
we.
0.042-0.139 aicromole/g Not Civen 150 ES
ash St. Loula
Not Given 0.2 .g/g dry wt. Not Given| Not Given
<« 5-480 ppm axh 30 ppm ash 161 £S
0=1.5+ mg/ 100y iry wt, Not Given Not tiven] ES Cancer patients
5-46 /g ash 16 .g/g ash 140 ot ES
145
TX-4907 T T T m T e e e e SRS S
7-23-78

Tipton and Cook,
196)

Tipton and Cook,
1963

Kehoe et al,,
1940

Koch et al.,

1956
Koch ot al,,
19%7
Koch et al,
1957
Farry, 1968

Petrry et al.,
1962

Rantoul and
smith, 1962

schroeder ot al,
1964

Tiet2z et al,,
1957

Tipton and Couk,
1963
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TIN (continued)

No, of Analytical
Tissue Range Mean Level Casesn Method Commenta Reference
Larynx < 5-16 ug/g ash 8 ug/g ash 34 of ES Tipton and Ceok,
S0 196)
Liver Not Given 0.060 mg/100g wet wt. ot Given | EN Kehoe ot al,,
1940
Not Given 2.5 ppm wet wt, S FS Sudden accident victims, male, Koch et al.,
up to 56 yeara old 1956
1.2=21.1 ug/g dry wt. 12,0 ug/g dry wt, ) ¥S Koch et al.,
1987
1.4-3.2 ug/g dry wt. Not Given 3 ES Kaoch ut al,,
1957
o
- < 0.04-0.24 micromole/g Not Given 100 ES Petry, 1968
dry wt.
Nut Glven 37.50%16.4 ,g/g tissue 10 ES Healthy adult males from St, Perry, 1973
ash louis, accldent victims
0.041-0.62 micromole/g Not Given 150 ES Adults who died unexpectedly in Perry et al,,
ash St. Louis 1962
Not Given 0.6 ug/g dry wt. Not Given | Not Civen Rentoul and
Smith, 1962
< 5-300 ppm ash 35 ppm ash 163 ES Schroeder et al.,,
1944
0-1.5+ mg/100g dry wt. Not Given Not Given] ES Cancer pationts Tietz et al,,
1957
5=74 /g ash 23 ug/g ash 144 of | &S Tiptun and Cook,
150 1963
Lung Ne:g Given 0.045 mg/100g wet wt, Not Civen| BS Kehue et al.,
e 1940 .
TX-4907
7-24-78
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TIN (continued)

I No. of Analytical
Tissue Range ) Mean Level Cases Method Comments Referance
Lung Not Given 3.8 ppm wWet wt. 4 ES Sudden accident victims, male, Koch et al.,
up to 56 years olA 1956
1.6-49.1 ug/g dry wt. 22.4 ug/g dry wt. 4 ES Normal subjects Koch et al.,
1957
0.8-14.7 ug/g dry wt. Not Given 3 ES Patlents with lymphomatous Koch et al.,
diseases 1957
< 0.04-0.62 micromole/y Not Given 100 (%] Perry, 1968
dry wt.
0.093-0.93 micromole/g Not Given + 0 LS Adults who died unexpectedly in
ash $r. louls Percvy et al.,
1962
< 5-920 ppm ash 69 ppm ash 159 ES Schroeder et al.,
1964
17 ..g/y ash 168 Not Given Samples from 58 civles and 29 Schroeder, 1970
nunurban areas, amount retained
in lungs
9200 ug(max), 200 ug(min 168 Not Given Samples from SH citles and 29 schroeder, 1970
nonurban areas
Not Given 0-3.0 mg/100g dry wt. Not Given | ES Cancer patients Tietz et al.,
1957
11-110 g/ ash i 37 .g/g ash 137 of ES Tipton and Cook,
140 1963
<3=920 .g/w ash 37 .w/g ash 148 ES Autopsy cases, nine U.S, cities Tipton et al.,
1964
Mascle Not Glven 0.011 mg/l00g wet wt. Not Given | ES Kehoe et al.,
1940
TX-4907 o ;
7-24-78
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TIN (continued)

-]
No. of Analytical
Tiasue Range Mean Level Cases Method Comments Relerence
Muacle Not Given 0.7 ppm wet wt. 8 ES Sudden accident victimw, male, Koch et al.,
up to 55 ysars old 1956
<5-10 up/g ash <S5 ug/g ash 26 of ES Tipton and Cook,
137 1963
Ovary < 5-210 ug/g ash 15 ug/g ash 13 of ES Tipton and Cook,
16 1963
Owentun 5-48 ug/g ash 16 ug/g aah 69 of ES Tipton and Cook,
T4 1963
Pancreas Not Given 1.0 ppm wet wt. 2 ES Suddan accident victime, male, Koch et al.,
up to 56 years old 1956
= « 5-24 ug/g ash S ug/g ash 73 of ES Tipton and Cook,
- 169 1963
Placenta Not Given 0.002»0.003 ug/g wet wt. 58 Not Given City hospituls in S:.uth and Karp and Robert~
Southeast son, 1977
Prostate Not Given 1.5 ppm wet wt, 4 ES Sudden accident victims, male, Koch et al,,
up to 56 yeara old 1956
< $-39 ug/g ash 14 ,g/g ash 42 of ES Tipton and Cook,
50 198)
Skin 7-34 ug/g ash 21 ug/g ash 21 of ES Tipton and Cook,
22 1961
Spleen Not Given 0.022 mg/100g wet wt, Not Given | ES Kehoce et al.,
1940
Not Given 0.6 ppm wes wt. b ] ES Sudden accident victima, aale, Koch et al.,
up to 56 years old 1956
1.0-4,1 Lg/g dry wt, 3.2 ur/yg dry we, k] ES Nurmal subjecta Kach et al,,
B 1987
TX-4907

7-24-78
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TIN (vontinued)

No. of { Anslytical
Tissue Range Mean Level Cases Method Comments Refarence
Spleen 0.9-53,1 .g/g dry wt. Not Given 2 ES Patients with lymphomatous Koch et al.,
diseases 1957
< 0,04-0.11 micromole/yg Not Given 100 ES Parry, 1968
dry wt.
< 5=35 .g/g ash 11 .g/g amh 120 of ES Tipton and Cook,
143 1961
< 0.04-0.29 micromole/y Not Given 150 ES Perry et al.,
ash 1967
Stomach Not Given | 0.050 ma/100g wet wt. 7“0! Given | ES Kehoe ot al.,
1940
Not Given 0.4 ppm wet wt, 3 ES Sudden accident victime, male, Roch ot al,,
up to 56 years old 1956
<35-74 .g/g ash 16 .g/g ash 1Y or ES Tipton and Cook,
131 196)
Teeth Not Clven 0.24:0,08 ppm; 1.35¢ 208 M Righ carios aresa (New England), Curzon and losec,
0.37 ppm low caries area (South Cavolina),| 1977
Enamel, less than 20 vears old
0.03-7.10 .g/x drv wt, 0,530, 14 .x/p dry wt, 56 Ms Less than 20 years uld Losee vt al,,
1973
Not Given 1.0 ppm Not Given | Not Given External onamel from Pueblo Anonymous, 1959
Indians, 800-yeara=-old
Testis <3-3) .g/g ash 1 .g/k ash . 54 of Es Tipton and Couk,
72 1963
Thyrouid Not Given 0.2 ppm wet wt, 2 £S sudden accident victime, male, Koch et al.,
up to 56 yearm old 19586
—— oy i bl ._..._.—-4,.-.4\.—--"7—-“. e e e et e e = i e te e g pa W e e T e A e - - ae . 1 s el [ ——
TX-4907
7-24-78




TIN (continued)

b No. of Analytical
Tiasue Range Mean Level Cases Method Commenta Reference
Thyroid < 5-47 ug/g ash 13 Lg/g ash 16 of ES Tipton and Cook,
21 196)
Trachea < 5=50 wg/g ash 12 ug/p ash 54 ot ES Tipton and Cook,
60 1961
Urine Not Given 0.011 mg/liter LNot Given| ES Kehun et al,,
1940
10-20 ug/ml Not Clven #No: Given | Not Given Mertz, 1974
’ Not Given -3 ppb 15 ES Normal aubjects Parry, 1968
i Not Given ~7 ppb 15 ES Hypurtensive Parry, 1968
[ > Not Given ~4.) ppb 8 ES Hypertensive, treated Perry, 1968
w
Not Civen ~7 ppd 7 ES Wypertensive, untreated Perry, 1968
| 3.0-4.0 wg/liter 16.6 ug/liter 24 ES Notrmal, ages 4-69 years Parry and Perry,
1959
’ Not Given 16.4 ug/liter 10 ES Normal females Perry and Perry,
1959
‘ Not Given 16.8 ug/liter 14 ES Normal malexs Perry and Perry,
1959
Not Given 17.9 ug/liter 10 ES Narmal Negroes Parry and Perry,
1959
} Not Civen 15.8 ug/liter 14 ES Normal Caucasian Parry and Percy,
1959
Not Given 20.6 .g/liter ] ES Hypercholesterolemic patients Perry and Perry
before NnZCl FEDTA adminlutration 1959
S
TX-4907
7-24-78




TIN (continued)

No. of Analytical
Tissue Range Mean Lavel Canen Method Comments Refearence
Urine Not Given 14.8 ug/licer ] kS Hypercholesterolemic patients Parry and Perry,
during Nn2Cn EDTA administration 1959
Not Given 21,6 ug/liver 4 ES Hypercholeaterolemic pationts Perry and Perry,
one day after NNZCa EDTA admin- 1959
istration
Not Given 23.2 ugl/licer 3 ES ypercholesterolamic pacients Parry and Perry,
two days after Nu ,Ca EDTA 1959
adminintration
Not Given 0.01 ug/ml ot Given ] Not Given Rantoul and
_ Smith, 1962
o3 Not Given 0.085°0.011 mg/day, 2 ES Hoalthy 23 and 25-yvar-old men, Tipton at al.,
> 0.058+0,006 mg/day University of Cincinnati 1969
Uterus <5-65 n.g/g ash 10 ug/x ash 24 of FS Tipton and Cook,
32 1963
- Vena Cava Not Given Not Glven 1 ES Suddenr accident viceime, male, Noch et al.,,
up to 56 years old 19%¢6
Total body Not Given 17 mg 168 Not tiven Samplew from 38 cities and 29 Schroeder, 1970
nonurban arean
e e —— SR S - ——— U S
TX-4907
7-24-78
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TITANIUM
No. of Analyctical
Tiarue Range Mean Level Cases Method Comment s Refarence
Mrenal <5=45 ug/g ash 15 ug/g ash 3 of 1) |ES United States adults Tipton and Ceek,
196)
Avrta <0.1=2,3 micromole/y ash Not given 100 EN 10th and %0th percentiles Perry, L9860
<5-2% .g/g ash <S ug/g amh 4% of (4] United States adulcw Tipton and Cook,
104 196)
<0.1-0.52 micromele/g ash |[Not rmiven 1%0 (41 Adult St, louis area residents, Perry et al,,
unexpected deatha, lesa than %0X {1962
of the values, 10th and 90cth
parcentilen
Bladder <5-29 ug/g ash <5 ug/g ash 43 of ES Unlted States adulta Tipton and Cook,
110 1963
Slovd 0.00-0.18 ppm Not given 39 X-vay spectrometry |Healthy males, mean age 15,3 Gofman et al,,
years., Setum, 1964
Sody, total 9 mg Not given 168 Not given 58 urban and 29 nonurban Schroeder, 1970
content sawples Autopaien
Srain <0,1-0,42 wmicyomole/g ash {Not given 100 ¥s 10th and %0th percentiles Pevry, 1968
<5~<$ .g/g ash <% ug/g ash 12 of ES United States adults Tipton und Cook,
129 196)
Diaphraak: €514 Lg/R asi <S ug/g ash 3) of 91|kS8 Unicted States adultn Tipton and Caook,
1981
Esophagea <5-44 ug/Rr ash “S ug/g ash 32 of 66ES United States adulty Tipton and Cack,
196)
Feces 0.46 + 0.09 and 0.82 * Not given 2 kS Healthy malew, 23 and 25 vears Tipton et al.,
0.20 mg/day old 1969
TX-~4907

7-24-78
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TITANIUM (continued)

Reference

T
No, of Analytical
Tissuve Range Mean Level Canes Method Comment s
Hair 0.0000032-0.0000064 X dry [Not given 18 FS White males, 135-70 years old
tinsue
3.9 and 24.0 ug/g dry wr. [Not given 2 MS
Heart <0.1+5,2 micromole/g aah |Not given 100 Ks 10th and 90th percentiles
<5-5 .g/g ash <5 ug/g ash 24 of 1A0(ES Adulcs
<0,1=0,10 mlcromola/g ash iNot glven 150 ES Adult St. Llouiws area residents,
unexpucted deatls, “osn than
502 of the values, .0th and 90th
perventiles
Intestine Not given 5.2 ppm wet wt, | kS Mule sudden accident victim,
Small inteatine.
<3-21 .x/g ash ~5 ug/g ash 25 ot 67 [Es Adults.  Duodenum,
<5=3 uglg ash “5 uglRg ash 15 of 102]kS Adulta, Jejunum,
<5=21 ug/g ash <5 .p/g ash 36 of 84 |ES Adults,  lleum,
<5-11 .g/g ash 5 wu/R ash 16 of 31 LS Adults, Cecum,
5-33 ug’g ash <3 wRr/R ash o of 108 [ES Adulia,  Siygmotd colen.
<3-16 ua/yg ash 5 wg/n awh 22 ur 42 |ES Adulta.  Rectum,
TX-4907 - T
7-24-78

Goldblum et al,,
1953

Yurachek et al,,
1969

Perry, 1968

Tipton and Cook,
1963

Perry ot al.,
1962

Koch et al,, 1956
Tipton and Cook,
196)

Tipton and Cook,
196}

Tipton and Cook,
1861

Tipton and Couk,
1963
Tipton and Couk,
1961,

Tipton and Cook,
1967,

J O PO
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TITANIUM (continued)

-Wr‘ — e e
No. of Analytical
Tissue Range Mean Level Canes ! Method Comments Reference
Kidney <0.1-0.84 micromele/g ash [Not given 100 kS 10th and 90Lh percuntiles Fercy, 1968
Not given 1.2 ppm wet wt. 1 kS Male sudden accident victim Koch et ad., 19¢3
<0.1-0.12 wicromole/g ash [Not piven 150 S Adult St, Louls area residents, Perry vt al,, 140}
unexpecied deaths, less than 50X
of the valuea, 10th and 90th
percentiles
Trace-0.67 ug/g ash wet wtNot given 168 s Urban area sutopmien Schroeder et al,,
1956
<5-5 ug/m ash <5 ue/g ash 22 of 144 [ES Adults Tipton and Cuok,
1963
Larnyx <5-10 pg/x ash <5 ug/g ash 11 of 50 (ES Adults Tipton and Cook,
196)
Liver <0.1-0.49 mlcrumole/g ash [Not given 100 ¥S 10th and 90th percentiles Parry, 1968
Not gilven 1.0 ppm wet wt, 1 ¥s Male sudden accident victim Kach et al,,
1956
Not given 15,20 + 16,20 ug/g ash 10 ES Healthy adult male St. louis Perry et ul,,
araa veaidents, 5 Caucasian und 1973
S Negru, accident victims
<1-0.37 mlcromole/g ash Nut glven 150 kS Adult St. Louis area residents, Parry vt al,,
unexpected deaths, less than 50% 1962
of the values, 10th and 90th
percentiles
Trace=0.30 g/ ~et wt, Rot glven 168 ES Urbhan arca autopaies Schroeder et al,,
1963
<3-i6 ug/R ash <5 up/g ash 14 of 14H]ES Adutts Tipton and Cook,
196)
TX-4%07

7-24-78
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TITANIUM (continued)

No. of Analytical
Tissue Range Mean Level Cases Mathod Commont s Refarence
Lung 0.72-21 micromole/g ash Yot wiven 100 ES 10th and 90th percentiles Perty, 1968
Not given 3.2 ppm wet wt, 2 ES Male sudden dccident victim Kach et al,, 1956
1.0-15 micromole/g ash Not givea 150 FS Adult St, Loulws ares residents, Perry et al,,
unexpected deaths, 10th and 90th | 1962
percentilen
<50--700 ug/g 87 .x/y 168 Not given 58 urban and 29 ponurban Sehroedar, 1970
sampl.s autopaies
2.4-7.7 ug/g wet wt. Not yiven 168 4] Urban area autopaias Schroedor vt al,,
1960
<5->2000 ug/g ash 220 .g/g ash 141 ES Urban aren autopaics Tipton et al,,
1964
55-700 .g/g ash 220 sg/g ash 139 of ES Adulew Tipeen and Cook,
141 1963
Muscle Not given 2.2 ppm wet wt, l ES Male audden accident victim Kovlt ot al,., 19986
<5=5 ug/g ash <5 ualg ash 17 of |4 Adulta Tipton and Cook,
136 1961}
Nalls 0.00001613-0.000039 % dry Not given 3] ES White males, 15=70 vears old Goldblum et ul.,
tlssue 1953
Omentum <5=74 ug/p ash J1oug/g ash 67 of 75 [ES Adules Tipton and Cook,
1963
Ovary <5-13 .g/a ash ©5 up/R ash 6 of o kS Adults Tipeton and Cook,
1961
Pancreas <5=16 ug/p ash <5 ur/p ash 29 of LI9|ES Mults Tipton and Cook,
19061
——r SRR, S e e et s et e 1ae b e wimiad o eeae s e oot v eemtman]

7-24-78




TITANIUM (continued)

No. of Analytical
Tissue Range Mean Level Cases Method Commenta Reference
Prostate Not ziven L1 ppm wet wt. \ Al Male sudden accident victimm Koch ot al., 193
<5$=32 ug/g ash <5 ug/g ash 16 of 50 [FS Adules Tipton and Cook,
196}
Skin 0.000106-0,000277 . dry Not given 18 Fs White malen, 15-70 yourwm vld Goldblum et al.,
wt . 199
172-100 nLg/g ash 32 ug/g ash 22 [ X Adultn Tipton and Caok,
1961
Spleen <0,1-0,59 micromole/g ash |Not given 100 S 10th and S0th perceantiles Perry, 1968
Trace-1.0 ppm wet wt. Not given 168 ] Urban area autopaies Schrooder et af.,
1960
~ <5-14 ug/g ash <5 ur/g ash J1 ot l4)ES Adulea Tipton and Cuok,
x
—- 196)
<0.1-0.29 Not given 150 |1 Adult St. Louils area reaidents, Perry et al),,
unexpected deaths, less than 1962
502 of the values, 10th and 90th
percentiles
Stomach Not given 6.6 ppm wet wt. 1 s Male sudden accident vicrim Koch et al,, 1956
<5-5 ug/g ash <5 ug/R ash 26 of 130|ES Adults Tipton and Cook,
1963
Teeth <0.1-4.80 /g dry - t, 0.46 + 0,13 ug/y dry wt, 56 ™S +20-year-olde, wide peographic Losee et al,,
area Enamel, 1973
Teatis <5-10 ug/p ash <5 ug/g ash 19 of 72 |ES Adults Tipton and Couk,
196)
TX-4907

7-24-78




TITANIUM (continued)

No. of Analytical
Tissue Range Mean Level Cases Method Comments Reference
Thyroid <5-82 ug/g ash 5 ug/g ash 11 of 21 {ES Aulcs Tipton and Cook,
196)
Trachea <%=72 ug/g ash <5 ug/g asn 28 of 60 |ES Adults Tipton and Cook,
196}
Urine 0.49 + 0,07 and 0.47 * Not given 2 ES Healthy males, 23 and 25 years Tipton et al,,
0.06 old 1969
Uterus <5-5 ug/g ash <5 ug/g ash 5 of 32 |ES Adults Tipton and Cook,
1963
~N
>
~
TX~4907
7-24-78
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TUNGSTEN
r
No. of Analytical
Tissue Range Mean Level Cases Method Comments Reference
Blood 0.00-0.18 ppm Not Given 39 X~ray upectrometry | Healchy man, mean age 35.) years. | Gofman ot al,,
Serum 1964
Hair )] 0 3 NAA Adulcs and children (rom Oak Bate and Dyer,
Ridge, Tenneansee 1965
TX-4907

7-24-78
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URANIUM
No. of Analytical
Tissue Range Mean Level Cases Msthod Comments Relerence
Blood 0.00-0.10 ppm Not Cliven 39 X-ray #pectrometry ] Healthy men, mean age 135.) years, | Gofman et al.,
Serum 1964
TX=-4907 *
1-24-78
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VANADIUM
No. of Analytical
Tissue Range Mean Level Cases Method Commentn Reference
Adrenal <l-<1 ug/g ash <1 ug/g azh (median) 1 of 13 ES Tipton and Cook,
196)
Aorta <0.02-0,06S micromol /g Not given 100 Not given Perry, 1968
ash
<l=<1l ug/g ash <l ug/g ash (median) 0 of 104 BS Tipton and Cook,
196)
Bladder <l-<l ug/g ash <l ug/g ash (median) 3 of 110]| BS Tipton and Cook,
1963
Blood >l ug/'"2 ml to <2 ug/l00| Not given 6 of 89 | Chem, Vhole blood from blood donors and | Allaway et al,,
al pre-employment cnecks, method 1968
unable to detect <l ,8/100 m}
0.00-0.11 ppm Not given » X-ray spectrometry | Healthy men, mean age 35.3 yrs, Gofman et al.,
Scrum, 1964
Rot given 10 ug/liter Not given | Not given Mercz, 1974
Brain <l-<l ug/g ash <1l ug/g ash (median) 0 of 129 | ES Tipton and Cook,
1963
Diaphragm <l-<l ug/g ash <l ug/g asxh (median) 0 of 91 ES Tipton and Cook,
1963
Escphagus <l=<]l ug/g ash <l ug/g ash (median) 5 of 66 | ES Tipton and Cook,
1963
Feces Not given 0.12 + 0.0) mg/day; 2 ES Healthy men, 23 and 23 years old, | Tipton et al.,
0,15 + 0.02 mg/day University of Cincinnati 1969
Halr 0.010-2,90 .g/g 0.250 ugfy 267 ES Children from Riverhead, Queens, | Creason, 1975
and Brunx
Ti-4907 o e T
7-24-78
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VANADIUM (cont inued)

No. of Analytical
Tissue Range Mean Level Cases Method Corments Refersnce
Halr 0.009-2,20 ug/g 0182 /8 193 ES Adults from Riverhead, Queens, Creason, 1975
(cot xinued) and Bronx
Not given 0.20 ug/g 126 ES Children from Riverhead Creason, 1975
Not given 0.24 ug/g 90 ES Children from Queens Creanon, 1975
Not given 0.40 ug/g 7} ES Children from Bronx Creason, 1975
Not given 012 up/p 85 ES Adults from Riverhead Creanon, 1975
Not given 0.20 ugl/g 77 ES Adults From Queenx Creanon, 1975
Not given 0.35 ugl/g 49 ES Adulis from Bronx Creason, 1978
Heart <l-<1 ug/q ash <l ug/g ash ‘modian) v of 140 | ES Tipton and Cook,
1961
Intestine <l-<l ug/g ash <l ug/g ash (median) 5 of 67 ES Duodenum Tipton and Cook,
1907
<l-<1 ug/g ash <l uvg/g ash (median) 4 of 102 | FS Je junum Tipton and Cook,
1963
<l- 3 ug/g ash <1 pgfg ash (median) 11 of 86 | ES Tleum Tipton and Cook,
1963
<=4 ug/ig ash <l ug/g ash (median) 4 of 11 ES Cecum Tipton and Cook,
1963
<i=3 ug/g ash <l ug/g ash (median) 17 of 108 | ES Sigmoid colon Tipton and Cook,
1963
<l =2 ugly ash el ug/g ash (medtan) 11 of 42 kS Rectum Tipton and Cook,
1963
TX-4907
7-24-78
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VANADIUM (cont inued)
e - -y ——y—— ——
No. of Analvtical
Tissue Range Mean Level Canen Method Comment s Relerence
- -
Kidney <l-<l uplg ash <l ug/g ash (median D of 141} Fs Tipton and Coouk,
1701
Larnyx <l=<l urfg ash <l ug/g ash (median) 0ol SO | &S Tiptan and Cook,
1963
Liver <1-4.8 ppm ash <1l ppm ash 163 Colorimetry Schraeder ec al.,
19631
<l-<) ug/g ash <l up/ ash (median) S of 148 | ES Tipton and Cook,
1963
Lung Not given 0.22 ppm wet wt, 1 of 8 ES Sudden accident victimu, male Koch et al.,
1956
<0),02-0.2" miccomol ' Not given 100 ES Parry, 1968
ash
<0,02-0.2¢ micromol. /. Not given 150 ES Perry ot al.,
ash 1962
Not given 1.3 nglvr. 164 Not given Sumples from 38 citivn and 29 Schroeder, 1470
nopnurbhan areas, amount rvetained
in lung
Not nlven h80 ug (max); 168 Not given Samplen fiom 38 cities and 29 Schroader, 1970
10 g (min) nonurhan areas
0,01 + 00,0004 to 0,13 + Not given 171 Colorimerry Schirveder ot al,,
0.5 ppm 1963
<i-13 uplg ash 1 ug/e ash (median) 71 of 141 [ ES Tipton and ook,
1961
Muscle cl-<l ug/g ash <1 wg/g ash (median) 0 of 136 | FS Tipteon and Cook,
1963
S - P b e & i e+ o —— e b v o e v e o w o arcivmieeam red mn i n e e e e e 8 - e i B S+ = v meve £t [ |
TX-4907

7-24-78




VARADIUM (continued)

r

L s Atitattd

No. of Analvtical X
Tissue Range Mean Level Cases Method Comments Reference
Ovary <l-<1 pg/g ash <1 Lg/g ash (median) 0 of 16 ES Tipton and Cook,
1961
Omentum <1-3 ug/g ash <l ug/g ash (median) 1l of 78 | ES Tipton and Cook,
196}
Pancreas <l-<1 ug/g ash <1l ug/g ash (median) 2 of 139 ES Tipton and Cook,
14981
Placenta Not given 0.010 + 0,010 ug/g wet 58 Not given City hoapitaln In South and Karp and
wt, Southeant Robertnon, 1977
Prostate <l-<1 Lg/g ash : <]l ug/g ash (median) L of S0 |EN Tipton and Cook,
| 1983
'§ S¢leen <1l=-<1 ugp/g ash <) ug/g ash (median) 1 of 1&Y ] Es Tipton and Cook,
1963
Skin <l=<1l ug/g ash <] Lg/g ash (wedian) Y oor 21 ES Tipton and Cook,
1963
Stomach <l=<l .g/g ash <] ug/g ash (median) bot 130 ([Es Tipton and Cook,
1963
Teeth 0.01-0,14 .g/g dry wt. 3,033 Lg/g drey wt, 56 MN Lesi o than 20 vears old Lasee et al.,
1973
[Testis <l=vl Lg/g ash <l ug/R asi (median) 0oy 72 ES Tipton and Cook,
1963
Thyroid <l-<l _g/g ash 1 ./ ash (median) 1 or 2 ES Tipton and Cook,
196)
Trachea <l=<l ug/g ash <] Lg/g ash (median’ Coof 60 [ ES Tiptea and Cook,
19613
TX=4907
1-25-7
el | . v
Bl |
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VANADILM (cont inued)

Reference

Mertz, 1974
Yerry, 1908
Perry, 1968
Perry, L9064
Porey, 1964

Perry and Parey,

Porry and Perry,

Perry and Perry,

Porry and Perry,

Purry and Perry,

Perry and Perry,

Perry and Perry,

Perry and Pervy,

No, of Analytical
Tissue Range Mean Level Canus Method Comment s
Urine Not given <10 ug/liter kot glven | Not given
Not given "2 ppb 15 ES Normal subjects
Not given 10,95 pph 15 ES i'ypertennive
Not given “2 ppb L} ES Hypertensive, treated
Not given 1.5 ppb ? ES Hypertenaive, untreated
<1,0-22 ug/liter 6,12 ug/liter 24 FS Normal Americans, St, Louls
1959
Not given <3,98 ug/liter 10 ES Normal femaluen, St, lLouiw
1959
Not given <7.6v ug/liter 14 ES Normal males, St. Louls
1959
Not given <6.85 ug/licer 10 ES Negroes, normal, St, Louin
1959
Not given <5.75 ug/licer 14 ES Caucarniany, normal, $t. louls
1959
Not given 10.2 ug/liter 8 ES Hypercholesnterolemic patients,
agex 21-63 yeara, 3 fomales, S 1959
malen, bofore NaCa EDTA
adminintration
Not given 18.0 ug/liter 8 ES Hypercholesterolemlc patients,
during Na,Ca EDTA administration 1959
Not given 4.96 ug/liter 4 ES “ivpercholeaterolemic patienta,
day one after Na,Ca EDTA 1939
administration
A S — s res w C—
TX-4907

7-24-78
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VANADIUM (cont tnued)

72471

- - e s T e ey e i e
No, of Analyeival
Tissue Range Moun Level Cases Me thad
B S
Urine 2.60 ug/liter 3 Es
(continued)
Not given 0.018 + 0.002 mg/dav; 2 ES
0.023 + 0,002 mg/dav
Uterus <}-<l Lg/g ash <] ug/g ash (median) 1 of W EN
Total body 22 mg 1ox Not diven
|
|
|
1
U e L - ]
TX=av0?

—pe s

Comment »

e e e e e e e

Hypercholeaterolemds patients
Jav two after Na,Ca EDTA
aministration

I8 vears of
Cinefunatd

Healthy men, 2V and
apvy Undverntey of

samples from SH cities and 09
nopurban arcas

Reference

Perry and Perrey,
1984
Tipton ot al,,

IRLE

Fipton and Cook,
19

1924

sehiroeder,
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Tissue

. e S
j[ Mean Level .

B AT gy g

o

YTTERBLIUM

No. of
Cases

Anatytic, !
Method

| I

T.OO-D.]I pps

‘bt wiven

9

N=Tay spectrometry

|
|

valthy
erum,

males, ag:e 39.) yrs,

TX~4907
1-24-78

Commentn

o e e -

Golman et al.,

1964

Reference J




22

YTTRILM
No. of +nalytical
Tissue Range Mean Level Cases Method Comments Reference
Blood 0.00-0.05 ppm Not givin 39 X-ray spectrometry Healthy males, age 35,3 vrw, Gofman et al.,
1964

Teeth 0.01-0.17 ug/g dry wt, 0.007 ug/g dry wt, 56 MS Wide geographic area Losee ot al,, 1971
—res - - ——a RSN RSP
7-24-78




oLt

ZINC
No. of Analytical
Tisawe Range Hean Level Casen Method Comments Reference
Adipose Not Given 18502150 .g/g ash 28 AAS Schroeder ot al.,
1967
Adrenal 8.1-30.2 ug/g dry wt, 19.2 and 99.% g/g dioy wr. b) Colorimetry Range - nvrwal subjects (2), Koch et al.,
mean - normal and lymphomatous 1957
diseaned subjects (1), respect-
ively
Mot Given 160070 ug/g ash 15 AAS Schroeder et al.,
1967
1300-2000 .g/g ash 1600 up.'g ash 15 ES Adules Tipton and Couk,
196)
Amnlotic Fluid 10-63 ug/100m1 32 ,g/160m} 15 AAS Henkin, 1971
Aorca 27.9--240.0 ug/g dry wt. 49.9-103.0 ug/g dry wt, 46 AAS Autopaies, Chicago arra Marks et al.,
1972
17-43 micromoles/g ash Not Given 150 ES St. Louis adults Porry et al.,
1962
15-54 micromoles/g ash Not Given 1060 ES Adults Perry, 1968
11002700 mg/100g ash 1800 wg/100g aah 104 ES Adults Tipton and Caok,
1963
Bladder Not Given 3200:130 ug/x ash 112 AAS Schrueder et al.,
1967
1800~,900 .8/1008 agh 3000 ,g/100g ash 112 ES Adules Tipton and Cook,
1963
Blood Not Given 36.5:7.9 ug/g dry wt. 104 NAA Nashville, TN hoapitals, Baglan et al.,
maternal blood 1974
Not Given 14.9: 8,4 ug/g dry wt, 667 NAA Nashville, TN hoapitals, Baglan ot al.,
fetal bloovd 1974
T™*-4907 - T

1-26-78
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RIS AT AT - ORGSR A e G A MR ety

AR P e A s

i !
SING (eont inued)
e e e e —- e g e e e e e g e et ——— e
No. of Analyttcal
Tiasuwe Range Mean level L.lecl Methaod
Blood 27-65 Lg/100m} 4803 and 90 3 ./ 100m) 1 AAS
70-102 .g/100ml 83 ug/100ml 15 AAS
Not Given 962 and 772 ppm 275 AAS; Fluromsetry
740-1300, 760-930, and 950, sod, and 920 s 59 AAN
820-1090 ug/liter liter
34-177 and 80-343 ug/100 | 120 and 140-216 yg/)00m! 23 Colorimetry
L]
60-1987 .g/100m1 $30 ug/100m} 243 ANS
Not Given 7 .r/ml Not tiven]| Not Given
Not Given 74116 ug/100ml 4 Not Given
49-85 Lg/100ml 65,6 Luyg/100ml 14 Chem.; k3
Bone 155-1372 ppm ash 181 ppm ash 13 kS
30.5-200.0 and 117-768 137.1 and -’.hS.&;A!/‘ A AAS
LR/g dey wt, dry wt.
— B
TX-590?

7-24-24

B R L R, TER VIS S P L L LI Pvey s e

Comment n

Hange Pregnany women, mean -
preguant and non-pregnant women,
respectively, number of non-
pregnant women not glven. Serum
Umbilical cord. Serum

Normal (1%0) and decreassd taste
activity (129 individualw,
respectively, Sernum

Men (1), women (1%) and women
on pill (11), reapectively,
Plasma

Normal (58) and vephotatous
discaned (bY) individuals,

respectively, FPlasma
Males, 19 ctiticew
Normal level

ARes 16-1/2-19, pregnancy,
Vonample times

Adult males
kib,

Normal bone  (40) and osteogenic
sarcomas (K1), respectively

Reforence

Henk i, 1471
Henkin, 197
Henbin vt at,,
197%

Hohnadel »t al.,
1921

Kooh ot al.,
1947

Kuhutna et al,,
1964

aud
19713

Rentonl
Sefth,

Schraer et al.,

1974

Vallee ot al.,
1947

Alexander and

Nusshaum, l4s!
YVanes vt oal.,
a7,




2

A

NUOoteont inuedy

- - — ,__.TA,._ -
No. of | Analvttcal
Tissue Range Mean Level Cases | Method
Bone 18-34 and 26.4-274.7 «g/g| 26 glg dry wt, 3 (olorimetry
dry wt.
Not Given 2105 Lg/g ash 9l AAN
123-367 ugfg ash Not Glven 1 AAN
3rain 3.75-12.08 .gig wet wt. S.60L/g wet Wi 1} Aax
)
53,3-189.8 .g/g dryv wt. ! 154.4 and 66.9 el drey “ Colortmetry
~ wt.
~d
™
Not Given 4.93:0,21 mg/100g drv wt Ny FN
8.0-17.0 mivromolessy ash] Not Given LS [
8.7-27.0 mivromoles’e ash] Net Given 100 1]
Not Given 19.1 grp drv wt, Not Given] Nat dtven
- !
520-1100 .g/100g ash ;700 100k ash [ vy
Diaphragm Not Given SO0 L0 Ly ash 3] S
1100-7200 .g/100g dey wt.f 2600 /100 dry et at ta
TX-4907 o B ’
7-24-78
i H H

Commenta

e et e o e e

normal oS oand
aubieots,

Range -
o diacaned (@)
respectively, mean - nocaal
Wbt

<O wamplen trom one wkvleton

Fetal bran
Range - normal subtects, mean
normal (3 apd tvmphomaz o

Jiseased subjects (Y,

teapevtively

Aboye | year old

Nt. Louts adults

Adulta

Nogmal level

Adults

Vultts

Lvemphors -

Refetence

Kool et
198

al.,

sohtoeder et al.
tve’

strehlow, \vew
Vhaube et al.,
1801

Aoch oetoal,,
1

Nusbaum et al.,

19N

Perty ot
190

Al

Poeriy, 19aN

Rentoul g
smsth, (9°4

Tipton and Jeok,
1un

Nohtoeder etoal
186

Taptenoand veek,
Tan i

PRS-
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SINC Ceont fnued)
-~ ,.1,.._ e e e e I,‘W,; PR
No. of i Analvtical
Tissue Range Mean lLevel Casnes Method
- 4. —— SRS W N-,m...-ﬂr-.- e
Escphagus Not CGiven MO0 170 g/ ash L} AAR
1900-4500 ug . 100g dry wt.| 2600 up/g dry wt. 6? ES
Faces 1.56-1.92 mg/g dry wt. 1.65 og/p dvy wt, 4 Not viven
Not Given 14.041.7 and 16.0+1.4 2 AAS
Halr 52-119 and 120 ug/g Not Given 19 Not Given
31-602 ppm 117 ppm n NAA
Not Given 136, 151, and 225 up/g (1Y AAS
10.5C-430.0 and 20.10- 90.50 and 108.%4 uz/g 191 AAS
Y0 . g/x
75-454 and 65-308 ppm 156 and 173 npm 50 AAS
0.0064 and 0.0562 2 dry Not Given 18 ES
wt.
40-260 ppm 145.2:30.8 - 156.6°:26.,0 a8 AAS
ppm
6.4-37.0 .2/g 18.6 ,p/p 12 AAS
RN S
TX-%907?7

7-24-78

Comment s

Adults
ARes 1h-1/2 - 19, pregnancy

Healthy males, Cinvinnatri, OH
agen 2V and 2% yearn old

Wrestlern and nonwrent fers,
respectively

Oak Ridge, TN adulis apd
children

Maternal wealp (50 samplew),
maternal pubic (51}, and neo-
natal scalp hatr (4N,
respectively

children (224) and adults (167),
renpectively, NY wsuburbs

Vales (2%) and femaleon (U8,
renpectively

White males
Cltles

Fourth grade hova, 9

Males and females

Refertense

Sehroeder et sl

1967

Tipton and ok,

1961

Schiaer
1974

Tipton
1964

Anon.,

Rate
1ans

et al.,

ot

1977

and

Rausnliag

104

(Yeanon,

Fads and

157

o ldbbus

bty

Hamr ey
1973

Hinnetw et al.,

19 7.

vt

P

al.,

Dyer,

et oal.,

975

ambdin

et al,,

al.,
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ZINC (continued)

No. of Analytical
Tissue Range Mewn Level Cases Method Conments Refervence
Wair Mot Given $23.3, 3926.0, and 317.0 4) NAA Control (13), dialyais (18), Mahler ot al.,
uala and uremtc (12) subjects, 1970
respectively
Not Given 161.5¢14.1 ppm 10 NAA Nomogenized hair Obrusnik et al.,
im
Not Givan 90-180 and 110-190 ppm 211 AAS Males and (emales, respectively, | Petering ot al.,
varieus age groups 1971
Not Given 173 ug/g dey wt. Not Given| Not Given Normal hair level flentoul and
. sSaith, 197)
Not Given 167:% and 172:9,3 ug/g 180 AAS Males and (emales, vespectively Schreader and
~N Nasen, 1949
3
B Mot Given 189.4:1.0 ug/g 1 AAS Sotennen ot al,,
1973
30-150 ppm 119:4.6 ppa [} ES Seasonal variations, hatr fctrain oL al,,
analysis reliable 1966
Not Given 2646.0 and 181,0 ug/g ash 2 AAS: MS Yuracheh ot al.,
1969
Neart Not Given 11.85:0,39 ng/100g dry 163 ES Above 1 year old Husbaum ot al.,
wt. 1958
31-39 micromolea/g ash Not Given 150 s St. Louis adults Perry ot al.,
1962
26~49 micromolesn/g ash Not Given 100 ES Adults Percy, 1968
Not Given H7.9 ug/g dry wit. Net Given] Not Given Normal level Rentoul s
Smith, 1973
2000-13700 ug/100g dry wt.| 2700 ug/100g dey wt. 140 (X Adults Tipten and Cook,
196)
TR-4907 -

1-24-78
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ZINC {continued)
Mo, of Analytical
Tisow Range Hean Level Cases Nethod Commonte Relferonce
lntestine 32.2-90.2 and 42.0-176.3 | 60 6 ug/g dry wt. 13 Colorimetry Range - normal (10) and lymph- Keeh et al.,
ws/s dry wt. onatovus dissased (3) subjects, 1997
vespectively, wsan ~ nermsl
subjects. Small intestine
Not Given 250074 \g/g ash (2 AAS Duedenum Sehroeder ot al, g
1967
Not Given 2130017 g/s ash 103 AAS Jejunum Schreeder ot al,
1947
Not Givem 32004230 g/ ash 8 AAS 1leum :;:;oo“r ot al,|
Wot Given 3300180 \g/g ash b} AAS Cecum Sehroeder ot 11.1
@ 1%, })
=]
Not Given 1700:88 ug/g ash 13 AAS Omentum :;:;0.‘0! et al.
Wot Given 270079 ,g/3 ash 108 AAS Sigwoid Celen Sehvocder et al,
1967
Not Given 3500+ 130 ug/g ash a2 AAS Rectum :ch;u«r oc al.
L
1700-3400 ,3/100g dry wt.] 2400 (%] 1] Duodenum '{::;on and Cook,
1600~3100 ,3/100g dry wt.| 2200 1) ES Jejunum ‘:t:tn and Cook,
%)
1200-4900 ,g/100g dry wt.] 2800 L 1 ES lleum ‘l;::un and Cook,
3
1900-4400 ,3/100g ary we.| 3500 b)) 1] Cecum Tl:un and Ceok,
1963

TX-4907
7-24-78



ZINC (continued)

No. of Analytical
Tissue Range Mean Level Cases Method Commenta Relfarence
Inteatine 1800-4000 Ly/100g dry wt.| 2600 ug/100g dry wt. 108 ES Sigmoid colon Tipton and Cook,
1963
2400-4300 ug,/100g dry we.| 3300 ug/100g dry wt. &2 ES Rectum Tipton end Coek,
1963
- Kidney 11.74-20.1 ug/g wet wt. 13.77 ug/g wet wt. 3 AAS Fetal kidney Chaube ot al.,
1973
726~7763 ppm ash 1832-3762 pom ash 120 AAS Autopaies - 14 under & years old,, Hammev et al.,
106 adults. Renal cortex 1973
270-5700 and 1300-8100 3500 and 4600 g/g sl 24 AAS Autopsiea, control (12) and Kirsy ot al,,
uit/2 ash emphysematics (12), vespactively | 1973
~
@
~ 83.9-330 and 167.8-1018.4] 375 ,g/q dry wt. 14 Colorimetry Range -~ narmal (7) and lympho- Kach ot al.,
ug/g dry wt. natous diaeaned (7) subjects, 1987
respectively, mean - asrmsl
.abjocts
84-126 and 119-448 .5/ 91 and 213 ,g/y dry wt. 18 NAA Infants (6) and adults (32), Livingatone, 197§
dry wt. respectively, autopuies
3267-9360, 2210-5839, 5168, 4839, 3204, and 80 AAS Contrel (traumatic or infectious | Morgan, 1969
3124-10,110, and 168%- T80\ ug/g ash diseases), chrenic hypeitensivea
14,598 ug/g ash (12). cardiac or cerebrovaaculur
diseasss (18), and malignant
disenses (23), respectively
Not Civen 3307:1797 and 3035 104 AAS tontral (16) and emphysems and Mergan ¢t al.,
6791 .g/s ash carcinoma (68) audjecta, 1974
- renpectively, 10 males, 1 fenal
61-423 and $0-241 ppm dry| 181 and 125 ppm dry wi. 35 AAY Corten and medulla, vespectively | Netaky ot al,,
wt. 1969
Not Given 19.04'0,.6% mp/100g dry 244 ES Above | year ald Nusbaum et al.,
wt. 1858
T™X=-4907
- 7-24-78
U T ! !
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ZINC (cunt inued)
Wo. of Analytical
Tisswn Range Mean Level Cases Method Couments Relevence
Kidney 49-120 micromolen/g ash Mot Given 1% [ 1] 8¢, Leuis adulea Pervy ot al.,
1962
1110-2200 ug/g ash Y810-1830 .g/g ash 62 [ 1] St, Leuls adults and childven Pevey ot al.,
1961
Not Given 4620+ 1960 and )450:1630 24 AAS Piphysematic (12) and wermal (12)] Pervy ot al.,
ug/g anh subjecte, respoctively (L 24}
33-173 microawies/g anh Mot Given 100 | ¢ ] Adults Pervy, 1968
Not Given 189 ug/s dry wt, Not Givea| Met Given Nermal level Rentoul and
Sateh, 1973
Not Givea 2872426 ug/g dry wt, 40 ANS Aulta, ne astallethionsin Syveysen, 1973
0.0~100+ ag,'100g dry wt. | Mot Given Not s /mn| RS T‘.;l ot al.,
193
7200-7400 ug/100g dry wt.] 4300ug/100g drvy wt. 143 | 4] Adults Tipten and Ceok,
196}
Laryna Not Givenm 1300:87 ug/g ash 48 AAS Schyosder ot al,
19¢7
680~-2300 ug/100g dry wt. 1200 ug/100g drv wt. o8 | £ Adults Tipton and Cook,
1963
Liver 104.9-231.7 ug/g dry wt 167.7 ug/n dry wt. 3 AAS fetal liver Chavhe ot al.,
1973
158-60,260 ppa ash 3297-603%4 ppm ash 120 AAS Autopaies = 14 under & yuars, Hasmer o¢ al.,
106 adulis, highest lavel in 1973
0=9 year age grewp
2500-10,000 and 1900~ $700 and 5000 ug/g ash 24 AAS Autopuies, euntrel (12) and Wirat ot al.,
8300 .g/g ash enphysematies (12), vespectively | 197}
TX-4907

7-24-78




ZINC (continued)

No, of Analytical
Tisawm Range ¥ean Levsl Casea Method Comments Reference
Liver 223.4-517.0 and 147.2- 379 up/g dry we. 14 Colerimetry Range - normal (8) and lymph- Keeh ot al.,
395.8 ug/g dry wt. omatous dissased (6) suhjects, 1987
respectively, mean - novmal
subjects
3262-16,842, 4702-11,238,] 048], 7028, 7404, and 20 AAS Contrel (travantie or infectious | Nergan, 1949
2732-179%0, and 1740- 9678 ,g/g ash diseanes ,(29), chrenic hyper-
21,098 ug/g ash tensives (12), cardiac or covebra-
vescular diseases (18), and
malignant diseases (29),
vrespectively, 79 men, | veman
Not Given $062:2311 and $449-7322 104 AAS Contrel (36) and emphysema and Mergan ot al.,
ugl/g ash carteinona (68) subjects, 197}
~ vespectively, 10) males, )
fomale
31504 ppm dry wt. 207 ppm dry wt. b 1) AAS Autepaies Netohy et al,,
1969
Mot Givca 21.92:0,70 ug/100g dry P13} RS Avove 1 year old Nushaum ot al,,
we, 1958
20-48, 33-101, and 14-26 | 37,2, 80, and 18 ppa wet 13 Not Given Control (no camcer), cancer Olsen ot al,,
PR Vet wt. wt, patient - uninvolved liver, and 19%
cancer patient - cancersuns liver,
reopectively
3492 micromcles/y ash Not Given 150 TS St. Louts adulte Perry ot al,,
1962
14u0-21,000 ug/g ash 3875-9800 i.g/g ash 62 ES St. Louin adults snd children Perry ot al.,
| 1961
| Not Given 304021670 and 578022800 24 AAS Emphysenatic (12) and normal (lnp Porry ot al.,
ug/g ash aubjecta, respectively 1972
T™®-4907
- - - 1-24~18
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Z2INC (continued)

Wo. of Analytical

Tissuwe Range Wean lLevel Canes Methed Commente Relarence
Liver 44-230 sicromoles/g ash Mot Given 100 4] Adulcs Perry, 1968
Not Given 492001810 ug/p ash 10 RS S blackes and $ whites, St. Leuts n;;y et al,,
19
Not Given 168 wg/g dry wt. Not Given| Wet Given Nermal liver level Renteul and
Saith, 197)
Wot Given (a) 2000 38 ug/g dry wt, 14 AAS Multa, ne metallothionsin Syversea, 1973
(b) 221249 ug/g dry wt, douﬁo‘. (a) aorten, (b)
a
0.0-4%+ ug/100g dry Wt. Wot Givem Not Given] RS '{:;;l et al.,
2200-3900 ug/100g dry wt.]| 31300 ug/100g dry wt. 1% s Mults }::;ou and Coot ,
Wot Given T4 ppm wet wt, 14 Chen.; U3 Adult males v‘%“.. st al.,
Lung 100-1400 and 96-2100 g/g| 930 and 990 ,g3/3 ash 4 A3 Mtopaies, contrel (11) and fitrat ot a},,
ash euphysematica (12), vrespectively | 197)
117.2-143.1 and 28,2~ 130.8 up/g dry wt. 1n Celorimacry Range - normal (3) and lyuwph- Xoeh ot 8l,,
719.8 ug/g dry we. smatous diseased (8) subjects, 1987
respestively, mean - netmal
subjects
24.0-140.0 ug/y dry W, 31.2-102.2 g/ dey wu, 6 AAS Autepaies, Chicage area l::;:o et al,,
$3-229 ppm dvy N1, 85 ppm dry we, 3 AAS Autopsies ::::hy ot al.,
Not Given 8.63:0.)9 ug/100g dry \ﬂL % 3 Aveve 1 year sld ::;:.ol ot al,,
TR-4%07
1-24~-78
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ZINC (continued)

No., of Analytical
Tiasue Range Mean Level Csacs Method Coaments Reference
Lung 13-27 wicromolea/g ash Not Given 150 ES St. Louis sdults Perry st al.,
1962
Not Civen 978°410 and 830:410yug/g 24 AAS Emphysematic (12) and norwal (12)| Perry et al,,
ash subjects, respectively 1972
13-36 micromoles/y ash Not Givew 100 ES Adults Perry, 1968
6.6-31 mg Not Given 168 Not Given Autopsivs, urhan and rural) areas | Schroeder, 1970
0-20+ ng/100g dry wt. Not Given Not Given| ES Tiets et al,,
1987
880-1800 .3/100g dry wt. 1300 ,x/100g dry wt. 141 ES Adult Tipton and Cook,
1963
660-3100 .g/g ash 1400 ug/g ash 14t | £ Autopaies, 9 cities Tipton et al.,
1964
Nsabrane Not Given 26-30 and 26,5-29.0 ug/ %02 Not Given Control area (249) and lead Pahia ot al,,
100g nining avea (2%3), venpectively. | 1976
Fetal mombrane
Nilk Rot Given 1.68:0.78 .g/ml 50 AAS Picclano, 1976
Muiacle 62.3-297.) and ©5.7-144.8] 213.4 ug/g dry wt. 13 Colorimetry Range - normul (8) and lymph- Koch et al.,
:g/g dry wt. omatous dimeased (7) subjectw, 1987
respectively, mean - normsal
sublects, Cardiac
278-642 and 215.2-349.7 413,86 .g/g dry wr. 1 Colorimetry Range - normal (7) and lymph- Koch et al.,
ug/g dry wt. omatous diseased (6) subjects, 19%?
respectively, mean -~ norwal
aubjects
Nou Given 48004190 .g/x ash 137 AAS Scriated lch;oud.r ot al,
196
TX-4907 -
7-24-78

-
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Z1IC (continued)

PR

Wo. of Analveical
Tissue Range Mean Level Canes Mathod Commants Reference
Nuacle 2900-6300 ::g/100g dry wt.| 4300 ,g/100g dry wt. 137 | 1 Adule Ilpc‘n and Cook,
9%
Myc ardium 102-284 ug/g dry wt. 130-132 ug/s dry we. 23 AAS Autopaies, Chicage area Marks et al.,
1972
Rails 0.0116~0.308 X dry wt. Not Given 18 4] hite males Geldblum ot al.,
19%)
Not Given 242, 445, and 4.8 ug/g &) NAA Contrel (11), dialysis {(18) and Nahler ot ol.,
uresic (12) subjects, respec~ 1970
tively. Pinger
Ovary B.t Given 18001210 ug/g ash 16 AAS Schreoder ot al.
1967
830-2700 1:4/100g dry we. | 1700 ' 00g dry we. 16 1s Adult Tipton and Cook,
1963
Omentum 940-2900 yg/g ash 1600 yg/g ash 73 ES Adult :‘::un and Cook,
3
Pancrean 114-193 and 92,4-180.6 168 ug/g dry wt. 9 Colorimetry Range - normal (4) and Jywph- Koeh ot al.,
ug/a dvy wt. omateun diseaasd (3) subjects, 1937
respectively, mean - normel
subjects
1500-3500 ug/10Gg dry we.[ 2300 ug/l00g dry we. 138 [ 1] Mult Tipeon and Cook,
194)
Placenta Not Given 70.5+13,9 ug/y dry wt. a1l NAA Nashville, TN hoapitals Baglan ot al.,
1974
Not Given 28.82:20.77 micromoles/ 554 AAS Normal deliverfes, Weunton Davsen, 1949
dry wt,
Not Glven 13.80:0,.79-30,37+3,58 b3 AAS Aange of monthly means Davsen ot al.,
sicropelenly 1948
TX-4907?

1-24-74




2INC (count {nued)

No. of Analytical
Tissue Range Mean Level Cases Methed Comments Referance
Placenta Not Given 26.5%5-31.0 and 26.0-31.5% 302 Not Given Control (249) and lead mining FPahim ot al,,
- ug/100g area (233), respectively 1976
Not Given 10.232°0.481 ug/g weu wi 38 Not Given South and Southeast city Karp and
hospitals Rebercaen, 1977
Prostate Not Given 9200: 860 .g/g ash 50 AAS Schroeder ot al.
1967
3200~19000 ug/100g 7500 .g/100g dry wt. S0 ES Adulcs Tipton and Cook,
dry we. 1963
Saliva Mot Given $1:14 and 106 ppb 8} AS Normal (34) and {diopathic Henkin ot al.,
hypogeusia (47) individuals, 1973
5 respectively. Parotid saliva
Not Given S1¢% and 10+1 ppb 2718 AAS: Flurometry Normal (130) and decreased taste | Henkin et al.,
activity (12%) individuals, 1973
renpectivaly
Skin 0.002-0.0678 X dry wt, Not Given 14 s White males Goldblum et al.,
19%
6.2-112.4 .g/g dry wt. Not Given ? Colorimetry Lymphomatoue diseaned subjects Kech ot al,,
1987
Mot Given 1000+23V . g/x ash 21 AAS Schroeder et a),
1967
3%0-1000 ..g/100g dry wi, 780 1.g/100g Jdry wt. r4) rS Adults Tipten and Cook,
1961
Spleen 63.3-138.3 and 92..-130.7] 113.4 LR/ dry wt, il Colorimatry Range - norwal (6) and lymph- Koch et al,,
wg/g dry wt, omatous diseaned (%) wubjectn, 1947
respectively, mean - normal
subjects
TX-4907 )
71-24-78
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ZINC (continued)
Ne., of Analytical
Tiasue Range Mean Level Caaes Hathod Couments Reforence
Spleen 62.2-1% /g dry we. 17.9-91.0 ug/g dry wt. 26 AAS Autopsies, Chicage avea m;h ot al,,
1972
Not Civen 8.37:0.38 ug/100g dry 87 (11 Above 1 year eold Nuabaum et o).,
wt. 1938
15-29 microsoles/g ash Not Given 130 s St. Louis adulta F::;y at al.,
1
13-35 micromoled/g ash Not Given 100 zs Adults Porry, 1968
1000-~1900 ,8/100g dry wt.| 1300 ug/l100g dry wt. 142 kS Adults fl:lﬂ and Cook,
1963
Stomach 78.7-183 and 73.7-144.2 152.7 up/g dry we. ? Colarimetry Rangs - normal (4) and lymph- Kech ot al.,
ua/g dry we. ounatous diseased (3) subjects, 19%?
respectively, mean - nermal
subjeces
not Given 2000249 ug/y ash 130 AAS Schreader ot al.
1997
17003400 ,g/100g diy wt.] 2400 ,4/100g dry we. t30 [ 1] Adulcs Tipton and Cook,
1963
Sweat 130-1440 and 330-2620 300 and 1250 ug/liter 1] AAS Men (1)) and femalen (1%), Hohnadel ot al,,
ual/liter respectively, comparisen to wemen| 1973
an pill shoved ne difference
2.42-3.49 ng/day 2.84 wy/day & Not Given Ages 16-1/2 = 19, prepnancy Schyaer et al.,
1974
Teeth 1210-39%0 ppm 1620:460 ppm 33 AAS Left maxillary ceniral incisor, frudeveld
9-19 year olds ot al,, 1978
Not t:{ven 151.0+30.5 ug/s is X-ray spectrometry | Californians. Dentin Kuhnalein and
Callevay, 1977
TX-4907 N—'

7-24-78




ZINC (continuva’

Ne, of Analytical
Tissue Range Mean Level Casen Method Comments Reference
7 Teeth 42-510 ug/g 203 ug/g 1) us Lesn than 20-year-old teech, Loses ot al.,
Enamel 1973
Testis Not Given 1500:64 Lg/g ash n AAS Schrosder et al.
1967
900~2200 ug/100g dry wt. 1400 Lg/1008 dvy wt. 11 ES Adults Tipton and Cook,
1963
Thyroid Not Gilven 29001260 ug/g ash 21 ALS Schroeder ot al,
1967
1200-4000 .g/100g dry wt.| 2700 ug/100g dry we. 21 FS Adulte Tipton and Cook,
196)
§ Trachea Not Given 980262 g/ ash 60 AAS Schroeder et al,
1967
450-1800 .g/100g dry we. | B90 .g/100g dry wt. 60 ES Adults '{:zgon and Cook,
Usbilical cord] Not Giver 27-29 and 24-29 ug/lo0g 502 Not Given Control area (249) ana lead Fahim et al.,
mining area (2%)), respectively 1974
Urine 166-323 and 400-800 .g/ Not Given 19 NG Wreatlers and nonwrestlern, Anon,, 1972
24~hr sample respectively
Not Given 630-550 Lg/1.0ml 40 AAS Lumberyard vorkers near Hammer ot al.,
fertilizer plant 197
141-779 .g/100m] 353 Lg/100ml 164 AAS Male and female adults Henkin, 1971
82-740 ug/liter I8 Lg/liter 24 ES Black and vhite males and females| Perry and Perry,
19%9
Not Given 4%, 125, and 85 ppb 13.] NG Normsal (19), hypercensive (13) Perry, 1968
A treated hypertensive (8)
subjects, respeceively
TX-4907
1-24-18
| !




2INC (continued)
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No. of Analytical
Tiasue Range Waan Level Cases Method Comments Reference
Urine Mot Given 0.5 va/mi Not Given{ Not Given Norwmal leval Rentoul anl
Smith, 197}
- 0.49-0.82 wg/day 0.62 wma/day 4 Not Given Ages 16-1/2 - 19, Piegnancy Sehvasr ot al.,
1974
Not Given 1.3:0.1 and 1,200,2 2 AAS Heslthy malea, Cincinnaci OM, Tipten ot al.,
mg/day agen ) and 23 years old 1949
Not Glven 23500290 ug/g ash 12 ALY Sehroeder ot 8l.
1967
~N
>
TX-4907 a———
1-24-78
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21RCONIUM
No. of Analytical
Tissuve Range Mean Level Canes Method Commentw Refarence
Adipose 2.94-42.27 ug/g ash 18.71 ug/g ash 3 Colorimet. Autcpaies, Dallas, Baltimore, and | Schroeder and
Miami Bajassa, 1966
Aorta Nor given 9,49 1 3/g ash 1 Colurimetry Autopsies, Dallan, baltimore, and | Schrosder and
Miami Balassa, 1966
Bladder Not given 13.92 ,g/g ash 1 Colorimetry Autopsien, Dallan, Baltimore, and | Schroeder and
Miami Balusua, 1966
Blood 0,00-0.20 ppm Not given 39 X-ray spectrometry |Realthy males, age 15.) yra, Gofman et al.,
Serut. 1964
!
Not gilven Y0405 1025 ue/y 4 Colorimetry 18 vru., old; 40 yra, old. Serum, | Schroeder and
Balassa, 1466
Not given 6.40, 6..2 ug/g 4 Colorimetry 18 yra, old; 40 yrs, old, Red Schroeder and
blood cellw. Balaws:., 1966
Brain 6.%6-6.40 ug/g ash 2.6l ug/u ash 4 Colorimetry Autopsien, Dallas, Miami, and Schroeder and
Baltimore Balassa, 1906
Diaphragm Noz given 3,49 ug/g ash l Colorimetrey Autopsies, Dallum, Miami, and Schroeder and
Baltimure Salansa, 1966
Feces Not given 0.12 + 0,02 and 9,059 + 2 ES Healthy males, wge 2) and 25 yra.,} Tipton et al.,
0.208 mg/day Univernity of Clncinnatl 1949
Reart 0,74=4,12 L/ ash 1.81 ug/p ach 4 Colorimerry Aut-peies, Dallus, Miami, aud Schroeder and
Baltimore Bulassa, 1966
Intestine 0,36=1.16 ug/g ash !u.76 ug/g ash 2 Colurimetry Autopsies, Dallas, Mlami, and Schroeder and
Baltimore, .Jejunum, Baliansa, 1966
Kidney 0.65-5.39 .g/g ash 2.79 ug/g ash 4 Colorimetry Autopriien, Dullaw, Miumi, and Schroeder ans_l
‘ Baltimorse Balassa, 1960
TX-42907 o
7-24-74
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GORUUNTUM
No, of Analytical
Tissue Range Mean lLevel Cases Method Comments Reference
Liver 1.35-9.19 ug/g ash A28 Lp/R ash 3 Colorlmetry Autopsies, Dillas, Mismi, and Schroedar and
. Baltimore Balassa, 1966
Lung Nax. 7890 Nor given 168 Not given 58 citiea and 29 nonurban Schroeder, 1970
areas
1.18-7.49 .g/g ash 3.46 ug/p ash 4 Colavimetry Autopsies, Dallan, Miumi, and Schroeder and
Baltimore Ralassa, 1966
Muscle Not given 2.63 ug/R ash ! Coloyimetey Autopies, Dallas, Mismi, arnd Schroeder and
Baitimore (pmoas suscle) Balassa, 1966
Pamwreas 1.32-3.50 ug/g ash 2,06 yg/g ash 3 Colorimetry Autopaien, Dallaas, Miami, and Schroeder and
Baltimore Salassa, 1966
Spleen 0.65-3.19 .g/g ash 1.88 up/g ash 3 Colorimetry Autopuies, Dallas, Miami, and Schroeder and
Baltimore Balunsa, 1966
Stomach 1.52-1,76 ug/s ash 1.64 ug/g ash 2 Colortmetry Autopsien, Dallas, Miami, and Schrueder and
Baltimore Balassa, 1966
Teeth Not given 0,27 + 0.1 ppm 208 MS High carien; low caries; <20~ Curxon and Loses,
0.16 + 0.09 pym your-olda 1977
<0.02-2.60 ugiz dry wt, 0.53 + 0,08 ug/g 4ry wr, 36 MS «20-ysar-olds, vide geographic losve et al.,
ATEA 197)
Tesi iy 0.93-2,04 ug/g ash 1,37 ug/g ash 4 Colarimetry Autopaies, Dallas, Miami, and Schroedcr and
Baleimore Bulansa, 1966
Urine Not given ] 0.0 5 Colorimetry 1 fewale, 4 males, ape 18-80 Schroeder and
yre. Balassa, 1966
.
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