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The NTP toxicology and carcinogenicity studjes of
nonashestiform, cosmetic-grade talc’(the NTP Talc Re-
ort) were conducted by exposing male and female
344/N ratsand B6C3F1 mice to target aerosol concen
trations of 0, 6, and 18 mttJ/m3taIc for 6 hrdaily, 5 days
per week. Based on results of the high dose, the Repart
conclyded that talc caused Iunq tumors in female rats
and pheochromocytomas in male and female rats, and
there was noevidénce ofcarcmogenlc activity in mice,
A thorough evaluation of lung foxicity revealed that
talc-induced Iun% tumors occurred onlr in the group of
animals that exhibited the most ound de ree of
chronic toxrcrt% However, these data were presented
as empirical observations rather than discussed in a
manner that would relate them to the risk assessment
|mnlrcat|ons of the bioassay, i.e., relevant data were
collected but not “used.” In’addjtion, the evaluation of
the pheochromocytomas was inadequate because it
failed to place sufficient emphasis on the spontaneous
incidence of this tumor in rats. These deficiencies
caused the author to vote agalnst the conclusions pre-
sented in the Talc Report when it was_reviewed by the
NTP Board of Scientific Counselors. The appropriate
conclusions are (1) the data do not indicate that the
pheochromocytomas were treatment-related; (2) the
maximum tolerated dose (MTD) was exceeded in the fe-
male rats exposed to the high dose; and (3) talc is not
expected to cause lung tumors under conditions of
exposure that fail to result in marked chronic lung tox-
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o TABLE 1 N _
Summary of the Lifetime and 2-Year Carcinogenicity Studies of Talc*

Male F344/N rats

Female F344/N rats

Exposure levels 0.6,0r 18mg/m3 0.6,0r
Body weights High dosegrouP slightly lower than controls High- oseAggrou%slrghtIy lower than controls 1
Survival rates 9/50, 14/50 11 0
Neoplastic effects Ad( nilgmaezdriléaﬁ%gnormalrgnantpheochromocytoma Lu alveolarbronchrolaradenomaorcarcrnoma
Ad(rena meduIIa benrgnormal ignant
_ pheochromocytoma (13/48, 14/47, 23/49)
Level of evidence of Some evidence Clear evidence

carcinogenic
activity

°National Toxicology Program, 1993,
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talc burden
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one rceoq ctase.

Ta en. metabolism, protein synthesis, and
protgrnase ctivity. P y

LUNG TALC BURDEN, LUNG WEIGHTS, AND
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In a gfarallel ierres of ancrllary stuFlres a drtrona(! RESPIRATORY FUNCTION
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~TABLE 2 .
Lung Talc Burden (Normalized to Exposure Concentration) of Rats®
Male Female
6mg/im3 18mg/m3 6mg/m3 18mg/m3
6-Month int 0.439 + 0.040* 602 £0.013* 406 0. 464 £ 0.007*
MM enn 0731 50008 1365 30 115 1788 £ 003 0787 0187
18-Month interim 1.22 +0.12 1.53£0.05 1.28 £0.06 1.35+0.04
24-Month interim L7402 1.34£0.19 152£0.15 163 10.13
"Table F3, National Toxrcolorlr y Program, 1993,
*Units are presented as mg ta /g control lung/m /g
*Significantly different (P« 0.05) from the6mg mlgroup by Dunn’s or Shirley’s test.
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TABLE 3
Total Lung Capacity of Rats*
0mg/m3 6mg/m3 18mg/m
Male
6-Month interim ~ 19.86 £ 0.546  19.48 1 0.46 19.25+0.39
11-Month interim 2006+ 032 1844 039* 1767+ 0.45*
18-Month interim 2030 £ 045 1887 £041**  16.34 + 0.52*
24-Month interim 2050+ 083 2020+ 0.28 16.47 1 153
Female
6-Month interim 1420+ 025 14564 0.27 13.80 £ 0.27
11-Month interim ~ 1329£021 1291 £0.17 12.06 + 0.26*
18-Month interim 1394 +0.26  12.68£0.28*  11.43+40.31*
24-Month interim 1485+ 031  1373£034** 1150+ 1.07*
*Table F10, National Toxrcolog%/,Pr_ogram 1993.
“Units are presented as ml: ratio is (dosed group mean/control

gro X 100.

b Stgnrfrcantly different (P « 0.05) from the control by Dunn’sand
Shirley’s test.
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TABLE 4
Bronchoalveolar Lavage Fluid Enzymes of Rats at the 24-Month Interim Evaluation™
0 mg/m3 6mg/m3 18mg/m3
Male

[3-Glucuronidase6 109+ 0.40 18.86 £ 3.20* 89.24 + 14 24**
Lactate dehydrogenase 1634 £ 545 3193 + 606 8262 + 380*
Alkaline phosphatase 304.7 147 5/2.8+80.8 1604.7 £ 143*
Glutathlone reductase 103.03 £ 16.43 99.35+ 19.79 110.99 £0.55*
Tota protein’ 178040 3.12£0.64 5.719 £ 0.55*
em
[3- Glucuromdaseﬁ 333 +0.97 41,05 +4.39** 154.16 + 17.21**
Lactate dehydrogenase 1655 + 266 3906 + 444* 14E3 + 1E3*
Alkaline phosphatase 4271.8+30.9 853.6 £ 79.7%* 25047 £ 201%+*
Glutathione reductase 100.6£ 17 1352+ 224 460.0 + 44.8*
Total protein’ 120+ 0.22 4.30 £ 0.36** 12.96 £0.28**

°Tahle F4, National Toxicology Program, 1993,
6Units presented as mIU/g contro] ftng.

Unlts resented as mq/ control lung. _

f %nébiantly different (P « 0.05) from the control gToup by Dunn’s and Shirley’s test.
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mfmaes In the author’s view, the cnl}enon for statis- ears Raoetﬁl 1990: NTP 19 Ina \|on te %
tlcah S| mﬂcagces ou 8 be P <001 This IS cons stem qh gl eocnromo Y&? as. In the control female rats
tht uideling™ In |cat|F9nth compound should In the talc hloassa 27/08 IS In sharp contrast {o
con3|de ed carcmogemm est dose produces reporti gn |<iat|n that tr ntaneous Incidence |n
an| crease| ai mon tumortha {15 significant at the  contrg eF 4rat§ in N Psﬁudws has heen less
el or an_increas ||nar re tumor that  than 10% Raoet g In the ange 0f5.2-7.1%
|33| n|f|c ntatt e5A) P <0.05) level: otherW|se the etweenil 198 H séman and Rao, 1992). Un-
ortunateytp%NTP ailed to make%co Oarlsonoftl]

oyna 1S re ar noncarcino Hasem n,
188 Haseman &t al, 198& Rrare negp asm was 8 spontaneous pheochromocytomas 0bserved in the ta
. TABLE 5 _ .
Bronchoalveolar Lavage Fluid Cell Populations of Rats at the 24-Month Interim Evaluation™
0mg/m3 6 mg/m3 18mg/m3
Male
PonmorphonucIear cells6 0.333 +0.167 24417 £ 2.557* 32.50 £ 3.000*
I\/lep acytes 0,000  0.000 0.500 £ 0.258 0.500 £ 0.500
acrophages 93.67+33.712 70.25 £ 2.53* 62.75 £ 1.75*
FerEnpa||thel|al ceIIs 6.00 £ 361 483+ 141 425+ 175
Polymorphonuclear cells 0.625 £0.315 25.778 £ 2673+ 37.000 + 1508*
Lymphacytes 0.000 % 0.000 0.722 £0.188* 1.333 +0.667*
acrophages 9138+ 175 71.22 £2 95** 51.33 £ 467**
Epithelial cells 8.00 + 2.01 2.28 + 0.50* 433 1 2.60

0Table F5, National Toxicology Pro%ram 1993,
6Un|ts resented as percentage of total cells.
ﬁl antlydlfferent (P @0.05) from the control group by Dunn’s and Shirley’s test.
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TABLE 6
Lung Collagen Metabolism and Protein Synthesis in Rats at the 24-Month Interim Evaluation®
0mg/m3 6mg/m3 18mg/m3
Male _ .
LavaFe fluid collagenous peptides4 39.79£5.07 46.99 £ 6.51 79.21 £ 13.73
Total lung collagen” 13.87£0.60 15.98 £ 0.39* 18.881 +3.35*
Collagen production* 158+ 0.17 160 £0.17 163 +0.22
Collagen degradation’, , 3167+ 172 2174+ 142 9.18 + 2.38*
: NoTcoIIagenous protein synthesis' 1421 + 145 199.8 + 22.1* 3122 + 10.6*
emale
LavaPe fluid collagenous peptides 18.27+ 1164 115.36 £8.61* 17471 + 13.56**
Total lung collagen 14.32 + 0.66 19.95 £ 1.58* 36.47 + 3.39**
Collagen production 0.982 £0.185 1.804 +0.144* 2.264 + (.347**
Collagen degradation . , 1441 + 244 21594499 9.38 £ 163
Noncollagenous protein synthesis 1739 £ 345 3258+909 554.3 £ 107*

“Tahle F7, National Toxicology Program, 1993,

4Unjts are presented as ng/? control'Tung.

' Units are presented as mg/g control luig.

dUnits are presented as percentage new protein.

*Unjts are presented as percentage new coIIa?en.

1Units aie presented as dpm X 1 3’? control un?. _
*;E>|ga|8iantlyd|fferent( « 0.05) from the conirol group by Dunn’sand Shirley’s test.

it
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dCK 0 astagsnca S| aHt increase. of this t\lmor female rats expose 8 nd talc (S.not ex-
In the treate (me Is (When t ea[[)]prognatera ue Is gecte to, cayse lung tumors En er conditions of
em oy.ed .(fln the trend toward an Incre sm% sponta- XPOSUfG that fail to result (n marked chronic
neousincidence in males indicate that the Uata pre- ICIY. Clear evidence 0 carcinogenic activity o
_ o _ TABLE 7 _
Proteinase Activity in Lava%e Fluid and Lung Homogenate S,ulﬁ)‘grnatant Fluid of Male Rats
atthe 24-Month Interim Evaluatio
0mg/m3 6 mg/m3 18mg/m3
Lavage fluid_
Acid Protelnase 0.994 + 0.3294 1.866 £0.174 4,307 £0.218*
Cathepsin D 0.147 £0.147 0.599 £0.150 2420 £0,147**
Cathepsin B _ 0.924 £0.415 1.267 £0.094 1.887 +0.365
Homogenate supernatant fluid
Aci Protemase 10.92 +0.64 1751 £0,90* 25.13 4 1.50**
Cathepsin D 853 +0.91 14.04 +0.62* 21.03 £ 156**
Cathepsin B 2.390.41 348 +0.37 4.10 £0.06*
Neutral proteinase , 0.715 £ 0.168 2417 10.304* 4.505”
PMN elastase cathepsin G 0.490 £ 0.218 1.936 £0.242* 4.457 £ 0.377**
Macrophage elastase collagénase 0.225 £ 0.099 0.482£0.077 0.000"

*Tahle F8, National Toxicology Program, 1993,

4Units are presented as mg/hr/mg control lung.

"n = 1 no statistic calculafed. _
*;ilgalaiantly different (P =50.05) from the control group by Dunn's and Shirley’s test.

assaxowith the historical sRontaneous Incjdence of sente?}inthe NTP Ta\%: Report do not warrant a conclu-

ung tox-
falC was
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TABLE 8
Proteinase Activity in Lavage Fluid an dLungiHomogéenateSupernatantFImd of Female Rats
at the 24-Month Tnterim Evaluation™
0mg/m3 6 mg/m3 18mg/m3
Lavage fluid
AudProtemase 152 £0.12* 3.46 £ 0.33* 6.05+0.73** 1
athepsin D 0.015£0.015 1.310 £0.292* 4,043 £ 0.578**
Cathepsin B 161 +0.26 2.15+0.22 201 £0.17
Homogenate supernatant fluid
Aci Protemase 14.04 £ 0.95 2943 + 1.18** 38.61 + 181**
Cathepsin D 10.05 £ 0.68 2297 + 107** 30.25 + 1.60*
Cathepsin B 399 +0.58 6.46 £ 0.60* 8.37 + 0.42%*
Neutral proteinase , 0.648 £ 0.087 5.040 £0.418** 12.293 £ 1.508**
PMN elastase cathepsin G 0.785 20,142 4.351 £0.261** 10.313 £ 2.694**
Macrophage elastase collagenase 0.054 £ 0.037 0.068 £0.175* 2012 £ 1.126*
°Tahle F8, National Toxicology Program, 1993.
6Units are presented as mg/hrimg control Tung.
“‘E’Z%fbﬁ?mly different (P« 005? from the control group by Dunn’sand Shirley's test.
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