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As a member of the Propylene Oxide Panel of the Chemical Manufacturers Association,
Lyondell Chemical Worldwide, Inc. has received preliminary data from a study measuring
DNA adducts of propylene oxide (PQ), CAS number 75-56-9. The information obtained is
being submitted in accardance with Section 8(e) of the Toxic Substances Control Act (TSCA)
and EPA's 1991 Section 8(e) Reporting Guide. This information supplements that reported

on July 8, 1996 (S8EHQ-0796-13687).

Please note that, since submission of the initial 8(e) lElel ARCO Chemical Company has
been acquired by Lyondell Ghemical Company and now is aperating as a wholly-owi:ad
subsidiary under the name of Lyondell Chemical Worldwide, Inc.

A research update meeting was held on October 26-27, 1898 to report progress on the

research program to measure propylene oxide adducts with DNA and toxicity as evaluated by

cell proliferation measurement. Preliminary results reported by program researchers indicate

that: 1) PO adducts with rat nasal respiratory epithelial DNA may be detected after exposures

o 5 ppm PO vapors, 6 hours/day, 5 days/week for either three days or for four weeks; 2) w

increases in cell proliferation in male rat nasal respiratory epithelium and in respiratory ~
epithelium lining the nasopharyngeal duct could be delected at exposure levels as low as 300 g; :
ppm PO vapors 6 hours/day tor three days or for 20 days lotal exposure. -
0
While we continue to believe that these findings do not represent any new significant risk for ~
humans, this is, > our knowledge, the first report of this finding in F344 rat nasal and =5
nasopharynge .« tissues and supports the observation that, with PO, tumors are being ssen W
only at the sites of cell damage. Charts describing the recent praliminary data are attached. f\i‘

This research is part of a voluntary program sponsared by PO producers to better understand
the mechanism of animal nasal tumor formation and its implications for hazard assessment.
Results of the research program will he reported in the form of peer-review publications at the
discretion of the researchers. The research being reported in this lelter is being conducted
by Dr. James Swenbetrg, University of North Carolina, Chapel Hill, NC.
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The Agency will be apprised of ongoing data from this prograrm as a supplement to this

notica.

Sincerely,

* -

L. S. Andfews, Ph.D.
Altachmenis

CC: Ms. Bette Moran
Associate Director, CHEMSTAR
Manager, Propylene Oxide Panel
Chemical Manufacturers Association
1300 Wilson Boulevard
Arlington, VA, 22208
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M.N. Rios-Blanco and J.A. Swenberg (1996) Characterization of the major propylene oxide guanine adduct
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M.N. Rios-Blanco, M. Dhawan-Robl, T.H. Faller, W. Kessler, H.R. Oberste-Frielinghaus, R. Schoonhoven,
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Exposure-dependent accurmulation of N7-(2-hydroxypropyljguanine (7-HPG} in DNA of tissues of F344 rats after
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Philadeiphia, PA
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Level of 7-HPG (prmol adduct/;;moi guanine)® in tiss=es of male F344 rats
exposed to 560 ppm PG (6 hr/day; 5 days/wezx for 4 weeks)

Tissue At ihte end ol exposure 3 days aiter end of
exposure

“WNasal Respiratory 606.2 L 53.6(n=3) 3933, 57.6(n=4)
Nasal Olfactory 297.5 + 56.5 (n =4} 2227 - 2983 (n=4}
Lung 658+ 3.8(n=3) 515,12 (m=3)
Spleen 4304+ 3.8{n=3} 267+ 1.8 (n=3)
Lymphocytes 396" ND
Liver 27854+24(=4) i88.26(n=4)
Testis 14,2+ 0.7 (n=23) 16.4 1 0.1 (n=3)

2 mean 4. std. dev. > DNA poeled from four individual rats, n = number of animals, NI -

not determined
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Number of apurinic/apyrimidinic (AFP)
(AP sites / 10° nucleotides 1 std. dev.) in DNA of rats exposed by inhalation
to 9 or 500 ppm propylene oxide (6 hr/day; 5 days/week for 4 weeks]

12531
145,17
Liver 16211
Testis 10.1 . 08 113,18

® The number of animals examined for each tissue was five. Mone of the
differences between contrel and 500 ppm were statistically significant
(p<0.01)
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| Measurement of single strand breaks in DNA from lung and liver of control an:
PO exposed (500 ppin/20 days) male F344 rats by glyoxal gel electrophoresis
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Level of N-(2-hydroxypropylvaline (HPVai) (pmo¥/mg globin) in globin of F344
rats exposed (o 500 ppm PO (6 hr/day; 5 days/week for 4 weeks)

pmol adduct/mg gisbin °

At end of exposure

3 days after end of 89.9

eXposure

® mean 4 standard deviation
i = number ¢f determinations (2-3 determinations per animal)



Exposure doses

0, 5, 25, 50, 390 ana .

Length of exposure
- KO
3 days and 5'aays

(6 hr/day; 5 days/wk)




+ Representative chromatogram of 7- PG found in nasal respiratory
 epithelium DNA of a male rat exposed to 5 ppm PO for 20 days
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pmol 7-HPG/mg DNA

- Amount ef 7-HPG (pmol/mg DNA) in tissues of rats exposed
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pmol 7THPG/mg DNA

%S@gi of THPG (pmol/mg DNA) in tissues of rats exposed to
PO by the inhalation route for 3 days
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Rem‘%enmmf@ GC-MS/MS chromatogram of HP
control globin (70 mg)

RT: 17,04
{AA: 366920
SN: 20
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Representative GC-MS/MS chromatogram of HPVal in
globin (50 mg) of a2 male F344 rat exposed to 5 ppm PO
' for 20 days
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pmol HPVal/mg globin

Wi

| %E@g% of N-(2-hydroxypropyl)valine (HPVal) (pmol/mg globin) in
F344 rats exposed to propylene oxide by the inhalation route
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Midsaggital section of the nasal passages of a F344 rat.

Straight vertical lines indicate section levels selecied for
| transverse diagrams |




| #gignificantly different from control, p <0.01

Cell proliferation measurements in the respiratory epithelium
lining the septum and medial surface of the nasoturbinates in the
anterior nasal passages of male F344 rats expeosed to PO by
inhalation for 3 or 20 days
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| ﬁ% proliferation measurements in the respiratory epithelium
lining the nasopharyngeal duct of male F344 rats exposed to
PO by inhalation for 3 or 20 days
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Cell proliferation measurements in liver of male F344 rats
exposed to PO by inhalation for 3 or 20 days
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1. The mean value of 7-HPG in tissues of male ¥344 rats expesed 1o 560
ppm PO for 20 days followed the order:

nose >>> lung > spleen > liver > {festis

2. Analysis of 7-HPG in tissues (nose, lung, spleen, liver and festis) of rats
killed after three days of recovery demonstrated similar rates of adduct

disappearance in all tissues, with 62 — 75 % of the adducts persisting

3. The target tissue for carcinogenesis (nose) has a greater level of

alkylation of DNA than non-target tissues (lung, spleen, liver, testis}.



4. The mean value of HPVal found in glebin from exposed and exposed-
recovery rats was 90.1 = 0.2 pmel/mg globin. No differences in HPVal

concentration were found between the two groups.

5. There was neo increase in abasic site number in nasal respiratory

epithelium, lung, liver and testis of rats exposed {o 500 ppm PO for 20 days,

suggesting that this is not a2 mechanism of mutagenesis for 7-HPG.

B

epithelium, lung and liver was determined in male F344 rats exposed to PO
(6, 5, 25, 50, 300 or 500 ppm) by the inhalation route for 3 days (6 hr/day)
or 20 days (6 hr/day; 3 days/week).



7. Preliminary resuiés showed a linear response in 7-HPG accumulatien for

ail three tissues and both lengths of exposure.

8. The nose had the highest concentration of adducts followed by lung and
liver, with linear regression slopes 1/6 and 1/15 that of the nose,
respectively. These differences are thought to be due to greater amounts of
PO reacting with nasal tissue and a combination of direct and systemic
exposure in the lung.
@%ﬂ%gmg%@%@gx@ﬁ%@i@%g@@%ﬁ%@%ng%imggg

globin for both lengths of exposure,



~

v

- 10. Cell proliferation in the respiratory epitheliam lining the septum and

medial surface of the nassturbinates of rats significantly increased (3.6 and
7 fold increase, 300 ppm and 560 ppm, respectively} over contrel after PG
inhalation expesure for 3 cays. Significant increases in cell proliferation
{4.4 and 5.4 fold increzse, 300 and 500 ppm, respectively; over conirol in

(s bv inhalation for 20

the same area were also observed in rafs expesed to P

days.

(4
11. The increase in celi profferativa in nasal %%Sé@g epitheliom of rats

exposed to PO for 20 days is slightly lewer than for the corresponding

exposure group in the 3 days exposure period. This sbservation could be

h

due to the role of adaptive mechanisms in the nasal tissue of rats over

extended periods of exposure.
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12. Changes in cell proliferation (~3 fold increase) were also observed ip ‘he
nasal respiratory epitheiium lining the nasopharyngeal duct. The lesser
effect of PO in this region could be related to a lower concentration of the

chemical reaching this site and/or more effective detoxication.

13. No changes in cell proliferation were observed in liver of exposed rats,

14. These studies demonstrate that the target organ for carcinogenesis

(nosej is a sensitive site for toxicity-induced compensatory celi proiiferation

after inhalation exposure to PO.



