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SIDS I nitial Assessment Report
for

SIAM 13

(Bern, Switzerland, November 2001)

1. Chemical Name: Theophylline

2. CASNo.: 58-55-9

3. Sponsor Country: Germany

Contact Point:

BMU (Bundesminigterium fiir Umwelt, Naturschutz und
Resktors cherheit)

Prof. Dr. Ulrich Schlottmann

Postfach 12 06 29

D- 53048 Bonn- Bad Godesberg

4. Shared Partnership

With:
5. Roles/Responsibilities of
the Partners:

Name of industry sponsor/ BASF AG, Germany

consortium. Contact person:
Dr. Hubert Lendle,
GUP/CL - Z570
D-67056 Ludwigshafen

Process used. See next page

6. Sponsor ship History

How was the chemica or by ICCA-Initigive
category brought into the
OECD HPV Chemicals
Program?

7. Review Process Prior to last literature search (update):

the SIAM: 5 June 2001 (Human Health): detabases medline, toxline; search
profile CAS-No. and specid search terms

26 April 2001 (Ecotoxicology): databases CA, biosis; search
profile CAS-No. and specia search terms

8. Quality Check Process As basisfor the SIDS Dosser the I[UCLID was used. All data
have been checked and validated by BUA.

9. Date of Submission: 14. September 2001

10. Comments:

N)
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OECD/ICCA - The BUA® Peer Review Process

Qualified BUA personnd (toxicologigts, ecotoxicologists) perform aquaity control on the full SIDS
dosser submitted by industry. This quaity control process follows internd BUA guiddines/ingructionsfor
the OECD/ICCA peer review process and includes:

afull (or update) literature search to verify completeness of data provided by industry in
the lUCLID/HEDSET

- Review of data and assessment of the quality of data

- Review of dataevaluation

- Check of adequacy of selection process for key studiesfor OECD endpoints, and, where
relevant, for non-OECD endpoints by checking original reports/publications

- Review of key study description according robust summariesrequirements; completeness
and correctnessis checked against original reports/publications
(if original reportsare missing: reliability (4) not assignable)

- Review of validity of sructure-activity relationships

- Review of full SIDSdossier (including SIAR, SIAP and proposal for conclusionand
recommendation for further work)

- Incaseof data gaps, review of testing plan or rationalefor not testing.

'BUA (GDCh— Beratergremium fuer Altstoffe): Advisory Committee on Existing Chemicals of the Association of German
Chemists (GDCh)
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SIDSINITIAL ASSESSMENT PROFILE

CASNo. 58-5%5-9

Chemical Name Theophylline

(@) N N
Y \>
Structural Formula |

RECOMMENDATIONS

The chemical iscurently of low priority for further work.

SUMMARY CONCLUSONSOF THE SAR

Human Health

Theophylline is moderately toxic after oral uptake and low toxic after dermal and inhalative uptake. LD50, rat (ord):
272 mg/kg bw, LC50, rat (inhalation, aerosol): >6.7 mg/l/4h, LD50, rat (dermal): >2000 mg/kg bw. Main symptoms
following exposure are convulsion and accelerated respiration (oral) and irregular and accelerated respiration
(inhalation). The undiluted substance was not irritating to the eyes. The substance in a 50% agqueous dilution was
not irritating to the skin of rabbits. In repeated dose studies, theophylline was given to rats and mice by feed or by
gavage. |In ratstheophylline caused nephropathy in all fed male rats and a dosedependent periart eritisin all treated
groups. Those effects are discussed to be secondary effects, due to the pharmacological properties (vasodilatation/
-constriction) of methylxanthines. No histo-pathological changes were found in other organs including sex organs
of ratsand mice. LOAEL: 75 mg/kg bw/d (rat, feed), 37.5 mg/kg bw/d (rat, gavage), LOAEL: 175 mg/kg bw/d (mouse,
male, feed), 225 mg/kg bw/d (mouse, female, feed), NOAEL: 75 mg/kg bw/d (mouse, male, gavage), 150 mg/kg bw/d
(mouse, female, gavage). Theophylline was not mutagenic or clastogenic in most of the standard in vitro tests.
Positive results were found only at high, cytotoxic concentrations and without metabolic activations. Theophylline
had no mutagenic or clastogenic effectsin vivo.

In fertility/developmental toxicity studies in mice, the oral administration of theophylline resulted in changes in
parental body weight and significant reproductive effects to the offspring (reduced mean number of litters, fewer live
pups per litter, decreased live pup weight). No effects were observed in sperm morphology or in the estrouscyclein
rats and mice in 14 week studies. LOAEL: 126 mg/kg bw/d. Theophylline was not shown to be teratogenic in CD-1
mice at oral doses up to 396 mg/kg bw/d or in CD-1 rats at oral doses up to 259 mg/kg bw/d. At an oral dose of 218
and 396 mg/kg bw/d, fetotoxicity was observed in rats and mice, respectively, in the presence of maternal toxicity.
Intravenous theophylline was fetotoxic and teratogenic in rabbits at maternal toxic doses exceeding the effective
therapeutic range (60 mg/kg bw/di.v.). NOAEL rat maternal/fetotoxicity: 124 mg/kg bw/d, NOAEL rat teratogenicity:
259 mg/kg bw/d. NOAEL mouse maternal/fetotoxicity: 282 mg/kg bw/d, NOAEL mouse teratogenicity: 396 mg/kg
bw/d. NOAEL rabbit maternal/fetotoxicity/teratogenicity: 30 mg/kg bw/d. Theophylline showed no carcinogenic
activity in rats and mice when tested up to the highest doses (75 mg/kg bw/d rats, female mice and 150 mg/kg bw/d
malemice).

In rats theophyllineis rapidly and completely absorbed from the digestive tract and distributed to all organs except
adipose tissue. It readily crosses the placenta and no blood-brain barrier was observed. Plasmahalf-life is between
12-4 hours in rats and 6-11.5 hours in dogs and strongly dependent on protein binding and dose. Theophyllineis
metabolized in the liver, mainly by the microsomal system. The metabolites are excreted into the bile and eliminated
with the urine. In humans theophylline is readily absorbed after oral intake and distributed in the different body
tissues and breast milk. Theophylline is metabolized in the liver and excreted by the kidney. Only 7-12 % is excreted
unchanged in the urine. Maior metabolites are 1,3-dimethyluric acid (3555 %), I methvluric acid (13-26 %) and &
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methylxanthine (9-18 %). The elimination half-time is 3-11 hours in adults. Signs of intoxication are: headache,
gastrointestinal disturbances, hypotension, irritability and insomnia, tachycardia, arrhythmia, cardiac arrest and
serious neurological symptoms. Seizures and death have also occurred. Toxicity may be developed at serum levels
of 20-30 pg/ml, whereas at levels below 15 pg/ml generally no symptoms were observed. Case-control studies did
not show an association between total methylxanthine intake and benign breast disease or breast cancer. No
association with congenital abnormalities or stillbirth were seen in studies with females receiving theophylline. In
premature infants no effect of theophylline on the devel opment was seen.

Environment

Theophylline has a water solubility in the range of 5.5 to 8.3 g/l, a vapor pressure of 0.7 * 10" Paand alog Kow of —
0.0076. Distribution modelling using Mackay, Level 1, indicates that the main target compartment will be water with
99,98%. According to OECD criteria the substance is readily biodegradable. The calculated hydrolysis rate is
extremely slow. In the atmosphere theophylline will be indirectly photodegraded by reaction with hydroxyl radicals
with a half-life of 20 hours (calculated). Bio- and geoaccumulation is not expected according to the log Kow (
0.0076).

The acute aquatic toxicity has been determined for fish (euciscus idus LC50(96h) appr. 100 mg/l), for aquatic
invertebrates (Daphnia magna EC50(48h) 178 mg/l) and for algae (Scenedesmus subspi catus EC50(72h) >100 mg/l).
Based on these acute toxicity studies theophylline is not considered as hazardous to aguatic organisms. Results
from prolonged or chronic studies are not available. Following the EU risk assessment procedure, the PNEC agua
can be calculated to 0.1 mg/I by applying an assessment factor of 1000 on the most sensitive species (Leuciscus idus

LC50(96h) 100 mg/l).
Exposure

Theophylline is produced with a volume of 1,000 to 5,000 tons per year, world-wide, the same level accounting for
Germany and Europe. Theophylline is a substance with wide disperse use. It is predominantly used as an
antiastmathic drug in the pharma sector (99%). 1% is used in cosmetic applications. Production sites fr the
technical product: EU (Germany) 1, NAFTA 1, India 1 and China 5. Furthermore theophylline is a naturally
occurring substance in plants e.g. in black tea (200 — 400 mg/kg dry weight), coffee (approx. 5 mg/kg in green coffee
beans) and cocoa (trace amounts) and therefore is a component in the respective beverages. The use in
pharmaceutical applications and also the use in foods will be the predominant way of human exposure and of
exposure of the environment. Exposure of workers to theophylline duri ng production is adequately controlled in the
industry of the sponsored country. Workplace measurements Germany: 0.1- ca. 0.5 mg/m3 (8n). At the German
production site, process waters with relevant substance quantities are separated and combusted.

NATURE OF FURTHER WORK RECOMMENDED

The substance is currently of low priority of further work. However there is a recommendation for sharing the
information on possible aggregated exposure with regulatory agencies responsible for food, pharmaceuticals and
cosmetics.
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FULL SIDSSUMMARY

CASNO: 58-55-9 SPECIES PROTOCOL RESULTS
PHYSICAL-CHEMICAL
21 Melting Point 270-274°C
22 Boiling Point Not relevant because of chemical
decomposition

23 Density Bulk density 500 kg/nT at 20°C
24 Vapour Pressure calculated 0.0000007 Paat 25 °C
25 Partition Coefficient measured -0.0076 at 23°C

(Log Kow)
26 Water Solubility 5,500 - 8,300 mg/l at 20 °C

pH 4-6a20g/land20°C

ENVIRONMENTAL FATE AND
PATHWAY
311 Photodegradation calculated Indirect photolysis: air
Reaction with OH-radicals: t;,, = 20 hours

312 Stability in Water caculated ti, >1 year
32 Monitoring Data
33 Transport and Mackay level | InWater 99.98%

Distribution calculation In air, sediment, soil and biota <0.1%
35 Biodegradation OECD 301 A readily biodegradable (90-100% after 22

days)

ECOTOXICOLOGY

4.1 Acute/Prolonged Toxicity | Leuciscusidus DIN 38 412 part 15 LC50 (96 hours) = appr. 100 mg/|
to Fish
4.2 Acute Toxicity to Aquatic | Daphnia magna OECD 202 EC50 (48 hours) = 178 mg/l
Invertebrates
4.3 Toxicity to Aquatic Plants | Scenedesmus OECD 201 ErC50(72h) >100 mg/l
eg. Algee subspicatus
ErC10 (72h) > 100 mg/l
EbC50 (72 h) > 100 mg/l
EbC10 (72 h) = 18.4 mg/l
NOEC (72 h) = 125mg/l
4.4 Toxicity to bacteria Pseudomonas DIN 38412 part 8 EC50 (17 hours) 2,110 mg/l
putida
Inhibition of activated OECD 209 EC20 (3 hours) appr. 900 mg/|
dudge
4.6.2 Toxicity to Terrestrial Oryza sativa Growth inhibition at 2.5 mM
Plants
€ UNEP PUBLICATIONS
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CASNO: 58559 SPECIES PROTOCOL RESULTS
TOXICOLOGY
511 | AcuteOra Toxicity Rat Comparableto OECD | -P50= 272 mglkg bw
guideline 401
5.1.2 | Acute Inhaation Toxicity Ra OECD 403 LC50 > 6.7 mg/l/4h (aerosol)
5.1.3 | Acute Derma Toxicity Rabbit Comparable to OECD L D50 > 2000 mg/kg bw
guideline 402
54 Repeated Dose Toxicity Rat 14 weeks, feed, NTP LOAEL 75 mg/kg bw
program
Ra 14 weeks, ,gavage, NTP | LOAEL 37.5 mg/kg bw
program
Mouse 14 weeks, feed, NTP LOAEL 175 mg/kg bw males,
program LOAEL 225 mg/kg bw females
Mouse 14 weeks, gavage, NTP | NOAEL 75 mg/kg bw males
program NOAEL 150 mg/kg bw females
55 Genetic Toxicity In Vitro
Bacterial Test Salmonella Comparable to OECD Ne?‘a“?’e (with and without metabolic
(Gene mutation) typhimurium guideline 471 activation)
Non-Bacterial In Vitro Test CHOcdIs Comparable to OECD Negatlye (with and without metabolic
(Chromosomal aberrations) guideline 473 activation)
Comparable to OECD Negative
mouse lymphoma assay L5178Y cdls quiddline 476
5.6 Genetic Toxcity In Vivo Mouse Cytogenetic assay, i.p. Negative
Comparable to OECD
guideline 475
Mouse Micronucleus, 14 Negative
weeks, feed and gavage.
Comparable to OECD
guideline 474
Rat Cytogenetic, 75weeks, | Negative
spermatogonia
Comparable to OECD
guideline 483
5.8 Toxicity to Reproduction Rat Continuous breeding, LOAEL 126 mg/kg bw, adverse reproductive
feed 18 weeks, NTP effects in absence of maternal toxicity
program
59 Developmental Toxicity/ Rat Feed, day 6-15, NTP NOAEL maternal/fetotoxicity 124 mg/kg bw
Teratogenicity program NOAEL teratogenicity 259 mg/kg bw
Drinking water, day 6- NOAEL maternal/fetotoxicity 282 mg/kg bw
Mouse 15, NTP program NOAEL teratogenicity 396 mg/kg bw/d
Rabbit

i.v. application

NOAEL maternaltoxicity /
treatogenicity/fetotoxicity 30 mg/kg bw/
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CASNO: 58559 SPECIES PROTOCOL RESULTS
Furth | Corrosivenesg/Irritation Skin | Rabbit OECD 404 Not irritating, (50% aquous solution was
o . - . tested)
Data Corrosivenes/Irritation Eye | Rabbit OECD 405
Not irritating
Carcinogenicity Rat Gavage, 2 years, up to Negative
75 mglkg bw, NTP
program
Gavage, 2years, upto Negative
Mouse 150 mg/kg bw, NTP
program
511 Experience with Human Kinetics: Readily absorbed and distributed through the
Exposure body tissues; elimination half-time 3-11 hrs.
Signs of intoxication: Headache, gastrointestinal disturbances,
hypotension, irritability, arrhythmia, seizures
and desath;
Case-control studies: No association with benign breast disease or
breast cancer;
No association with congenital abnormalities
or stillbirth were seen in studies with females
receiving theophylline. Theophylline had no
effects on the development of premature
infants.
€ UNEP PUBLICATIONS
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SIDSINITIAL ASSESSMENT REPORT

1 IDENTITY

Chemica Name: Theophylline

Synonyms. 3,7- Dihydro-1,3-dimethyl- 1H- purine- 2,6-dione
1,3-Dimethyl-2,6- Dioxo- 1,2,3,6- tetrahydropurin
1,3- Dimethylxanthine

CAS Number: 58-55-9

Empiricd Formula C,HgN, O,

Structure:

|
@) N N
o,
/ | N
0]

General Substance Information

Substance type: organic
Physicd gatus lid
Purity: 97 - 100 % wiw

Physical and chemical properties

Theophylline is soluble in water with a range of 5.5 to 8.3 g/l a 20 °C (BASF AG, 2001a) and has a
caculated vapour pressure of 0.0000007 Pa a 25 °C (BASF AG 20004). The partition coefficient log
P, is measured to —0.0076 at 23 °C (BASF AG 19884). The melting point is 270 — 274 °C (Merck
Index 1989).
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2. GENERAL INFORMATION ON EXPOSURE

1999 the edtimated world production of theophylline amounts to 1,000 — 5,000 tons, the same level

accounting for Germary and Europe.

Production sites for the technica product are:

EU (Germany) 1, NAFTA (USA; Canada, Mexico) 1, Indial and China5.

Theophylline is a substance with wide disperse use. It is predominantly used as an antiasthmetic drug in the
pharma sector (99%). 1% is used in coametic applications. Theophylline concentrations in cdlulite
reduction creams are below 1% (BASF AG 2001c¢).

Furthermore, theophylline is a naturally occurring substance in plants eg. black tea (200 — 400 mg/kg dry
weight), coffee (gopr. 5 mg/kg in green coffee beans) and cocoa (trace amounts)(The Merck Index 1989).

Redeases into the environment may occur during production of theophylline, during formulation and use of
pharmaceuticas.

2.1 Environmental exposure and fate

Measured data on emission into the atmosphere or into surface water via waste water treatment plants are
not available. At the German production Ste, process waters with relevant substance quantities are
separated and incinerated (BASF AG 2001c). No release data are available for other production sites.

Didribution modelling usng Mackay, Leve |, indicates that the main target compartment will be water with
99.98% (BASF AG 2000a).

Theophylline is indirectly photodegraded by reaction with hydroxyl radicas in the atmosphere with a half-
life of 20 hours (caculated) (BASF AG 2000a). According to OECD criteria the substance is readily
biodegradable. (OECD 301 A, 90 - 100 % after 22 days, >90% at the end of the 10-days window)
(BASF AG 2000c). The calculated hydrolysisrate is extremely dow (T ,,, >1 year) (BASF AG 2000a).

The estimated soil adsorption coefficient (log K . —0.2319) suggests that theophylline would not adsorb to
s0il particles (BASF AG, 2000a). No experimenta data on bioaccumulation are availdde. Thelog K, of
—0.0076 indicates no potentid for biocaccumulation.

2.2 Human exposure

Exposure of workers to theophylline during production is adequately controlled in the industry of the
sponsor country (Germany).

Theophylline is produced under controlled conditions in closed systems. Exposure may only occur during
occasond filter changes. During this operation, dust masks, one way protective suits, and gloves are worn.
Workplace measurements (during filter changes), Germany: 0.1- ca. 0.5 mg/n¥ (8h)

In the formulation of tablets loca ventilation systems are used, and most formulation steps take place in
closed systems. Hence, thereis practically no exposure under normal workplace conditions.
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3. HUMAN HEALTH HAZARDS

3.1 Effectson human health
3.1.1 Kineticsand metabolism

Kinetics and metabolism of theophyllinein animals have been reviewed by IARC, (1991). It israpidly and
completely absorbed from the digestive tract and distributed to all organs of rats except adipose tissue. It
readily crosses the placenta and no blood-brain barrier was observed in feta rats. Plasma hdf-lifeis
between 1.2-4 hoursin rats and 6- 11.5 hours in dogs and strongly dependent on protein binding and dose.
Theophylline is metabalized in the liver, mainly by the microsoma system. The metabalites are excreted
into the bile and diminated with the urine.

Theophylline is metabolized smilarly in animas and man and the same main metabolites are produced,
though there are some quantitative differences between species

In humans, theophylline is readily absorbed after ora intake. The absorbed fraction of a dose of approx.
7.5 mglkg bw averaged 99 % (Hendeles et al. 1977). Absorption rate and absorbed amount can be
dtered by food intake (Welling et al. 1975). Peak serum levels were reached within 0.5-2 h (Hendeles et
al. 1977, Ogilvie 1978).

About 50% of theophylline is bound reversibly to plasma proteins (Aranda et al. 1976, Ogilvie 1978).
Theophylline is digtributed in erythrocytes (Mitenko and Ogilvie 1973), saliva (Culig et al. 1982) and
breast milk (Yurchak and Jusko 1976), and can cross the placenta (Arwood et al. 1979) and the blood-
brain barrier (Kadlec et al. 1978). The apparent volumes of distribution averages 0.5 I/kg bw (Ogilvie.
1978, Aranda et al, 1976).

The diminaion hdf-timeis 3- 11 hoursin adults (Jenne et al. 1972, Hunt et al. 1976, Chrzanowski et al.
1977). Himinaion hdf-time is shorter in smokers and is prolonged by the use of ord contraceptives
(Jenne et al. 1975, Hunt et al. 1976, Tornatore et al, 1982, Roberts et al, 1983).

Theophylline is metabolized by ring oxidation and N-demethylation mediated by microsoma enzymes
(cytochrome R450) in the liver and is excreted by the kidney. Mgor metabolites are 1,3-dimethyluric acid
(3555 %), 1-methyluric acid (13-26 %) and 3methylxanthine (9-18 %). Only 7-12 % is excreted
unchanged in the urine (Lesko 1986, Tang-Liu and Riegelman. 1981, Birkett et al. 1985).

Dose-dependent  pharmacokinetics are seen with plasma concentrations grester than 15 pgml
(Weinberger and Ginchansky, 1977). Nonlinearity may be due to metabolic saturation of hepatic
metabolism and changesin the rend clearance (Lesko 1986).

In neonates, methylation into caffeine is the predominant metabolic pathway (Bory et al. 1979).
Methylation occurs dso in adults(Tang-Liu and Riegelman 1981).

Elimination is modified by diet. High protein diet resulted in enhanced dimination (Feldman et al. 1980,
Anderson et al. 1979). Studiesin twins showed large interindividua varigtions (Miller et al. 1985).

The pharmacokinetics of theophylline vary widdy among similar patients and cannot be predicted by age,
e, body weight, or other demographic characteristics. In addition, certain concurrent illnesses and
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dterations in norma physology and co-adminigration of other drugs can dgnificantly dter the
pharmacokinetic characteristics of theophylline. Theophylline interacts with awide variety of other drugs.

3.1.2 Acute Toxicity

After ord application, the LD, for rats (10 animals/group/sex) was found to be 272 mg/kg bw; as clinical
symptoms of toxicity clonic convulsions, accelerated respiration and sdivation (at 2000 mg/kg only) were
seen after ord intake (Knoll AG 1983). Higher doses can be tolerated when the substance is not given asa
bolus.

The inhalation of the substance by rats as an aerosol over the time period of 4 h resulted in an LC,-vaue
of > 6.7 mg/l. Irregular and accelerated respiration were noted in this study (BASF AG 1989).

The LD, for dermd application was >2000 mg/kg bw; no cdlinica symptoms were observed (BASF AG
1988)

Concluson: In anima studies theophylline showed a moderate toxicity after ord uptake and alow acute
toxicity after derma and inhaative uptake.

3.1.3 Corrosiveness and Irritation

In tests performed according to OECD guidelines 404 and 405 in rabbits, the undiluted substance induced
mean scores of 0.6 for cornea opacity , 1.8 for conjunctival redness, and 0.6 for swelling. On day 8, one
of 3 animas showed opacity grade 1 and conjunctivitis grade 2. The anima showing dight corned opacity
had dso kerattis The effects could possbly be due to mechanica irritation by the crysdline test
Substance.

The substance in a 50% agueous dilution was not irriteting to the skin (score 0) (BASF AG 1985).

Concluson: The undiluted substance was not irritating to the eyes. The substance in a 50% aqueous
dilution was not irritating to the skin of rabbits

3.1.4 Repeated Dose Toxicity

Mae and femae F344/N rats and B6C3F1 mice were given theophylline in feed or in corn oil by gavage
for 16 days or 14 weeks or in corn oil by gavage for 2 years (NTP 1998, Collins1988. Lindamood I11 et
al. 1988). For the results of the 2 yr-study, cf. section 3.1.8 “ carcinogenicity”.

Feeding study with rats- 14 weeks

Rats were fed diets containing the substance at doses of 0, 1000, 2000 and 4000 ppm (ca. 75, 125, and
250 mg/kg bw/d for malerats; ca. 75, 125, and 275 mg/kg bw/d for female rats). Each group consisted of
10 animag'sex.
There were no mortdity or dgnificant weight-gain depression in any of the treated groups. The food
consumption was unaffected. No substance related gross lesions were observed. Mean cdl volume of red
blood cells and mean cell hemoglobin of red blood cells was increased in mid dose and high dose maes.
The platelet count of high dose maes was increased. Segmented neutrophil counts were increased in al
females fed the substance.
A dose-dependent increase in the incidence of mesenteric and/or pancrestic periarteritis was observed in
the mid and high dose group of maes (2 and 3 animals respectively) and in al dose groups of femaes (1,
1, 5animals).
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Periarteritis was characterized by infiltration of mononuclear and polymorphonuclear leukocytes into the
media and adventitia, and the more severe lesons included degeneration of medid smooth muscle and
periarterid fibross. These effects were aso observed in the gavage dose finding study after 16 days in
males of the highest dose group (400 mg/kg bw/d) and in the 2-year sudy in maes of the highest dose
group (75 mg/kg bw/d) (see 3.2.8). Theophylline is a non-specific phosphodiesterase inhibitor, which may
cause excessve vasodilatation. The mesenteric and pancrestic arteries in rats are particularly sengtive to
the excessive \esodilator- pharmacologicd activity of theophylline, caffeine and other vasodilator drugs.

The periarteritis may be a consequence of hemodynamic changes induced in the vascular wall (Nyska et dl.
1998).

Kidney weights were increased in maes fed 250 mg/kg bw/d. A nephropathy, characterized by randomly
digributed foci of tubular degeneration, dilated tubules containing eosinophilic protein casts and foca

interdtitil mononuclear cdl infiltrates was obsarved in dl mdes, including the controls. The saverity of
lesons progressed with dose (controls and low dose: minima, mid-dose: mild, hight dose: moderate). The
mechaniam of this effect is unclear, it may reate to the fact that theophylline, as well as other xanthines, acts
as a potent vasoconstrictor in the kidney, in contrast to al other vascular beds in which these compounds
induced vasodilation (Osswad 1983, Williams 1987). However, dso the rdevance of this finding is
unclear, since these effects (though less severe) have aso been observed in the controls, but were not
found in other repeated dose studies with theophylline.

No sgnificant differences were found between control and exposed rats in sperm morphology, and in
vagina cytology parameters nor at the microscopic evauation of sex organs (NTP 1998, Collins 1988).

LOAEL rat, ord feed, 14 weeks. 75 mg/kg bwi/d (nephropathy (m); periarteritis (f))

Gavage study with rats— 14 weeks

Rats were administered 0, 37.5, 75, and 150 mg/kg bw/d in corn oil. Each group consisted of 10
animalg/sex.

One high-dose mde rat and one high-dose female died before the end of the study. The mean body weight
gain of the 150 mg/kg bw/d femaes was significantly greater than that of the controls. Food consumption
of high-dose femaes and high-dose maes appeared to be dightly higher than that of the control group. No
treatment- related gross observations were noted at necropsy. Severa organ weight changes were found in
an unspecific manner. Thymus weights were decreased in high dose rats, and liver weights were increased
in mid and high dose femdes. The observed findings had no histopathologica corrdations.

Microscopic examinations reveded a dight dose dependent increase in the incidence of periarteritis of the
andl- to medium-size arteries adjacent to the mesenteric lymph nodes of mae and femae rats (periarteritis
incidences maes: control 1/10, 37.5: 1/10, 75: 2/10; 150: 5/10; females: 0/10, 2/10, 2/10; 3/10). The
periarteritis observed in 1 control male was more consstent with that commonly observed in aged rats and
conssted of minimal, foca lymphocytes accumulation adjacent to the artery. The periarteritis was focd or
circumferentid and was characterized by infiltration of mononuclear and polymorphonuclear leukocytes
into the media and adventitia As described above the periarteritis may be a consequence of hemodynamic
changes induced in the vascular wall.

Mean cdl volume of red blood cedls was increased in high dose maes and mean cdl hemoglobin of red
blood cdls was increased in dl treated males. No significant differences were found between control and
exposed rats in perm morphology, and in vagind cytology parameters nor at the microscopic evauation of
sex organs (NTP 1998, Callins1988).

LOAEL rat, gavage, 14 weeks: 37.5mg/kg bw/d (periarteritis)
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Feeding study in mice— 14 weeks

Mice were fed diets containing the substance at doses of 0, 1000, 2000 and 4000 ppm (ca. 175, 400,
and 800 mg/kg bw/d for male mice; ca. 225, 425, and 850 mg/kg/d bw for female mice). Each group
consisted of 10 animas/sex.

No deaths were observed in the feeding study.

Finad mean body weights and body weight gains were reduced in dl treated mice as compared to the
control. The find weight in comparison to the control was sgnificantly reduced in maes by 13%, 15% and
14% and in femdes by 8%, 7% and 7% in the low, mid and high doses, respectively. Redive thymus
weights were decreased in femaes a mid- and high- dose group.

Leukocyte, segmented neutrophil and lymphocyte counts were increased in high dose maes and femaes
and in mid dose femaes. No significant exposure-related lesions were observed at necropsy. Histologica
examinations reveded a hepatocyte glycogen depletion in al trested groups, which is consdered as a result
of lower body weights. No other findings were noted in the inner organs or in the sex organs.

No sgnificant differences in sperm morphology or vagind cytology parameters were observed between
control and exposed mice (NTP 1998, Callins1988). Because of the reduced body weights a NOAEL
could not be achieved.

LOAEL mouse, male, feed, 14 weeks. 175 mg/kg bw/d ;
LOAEL mouse, female, feed, 14 weeks: 225 mg/kg bw/d

Gavage study in mice- 14 weeks

In the gavage study mice received 0, 75, 150, and 300 mg/kg bw/d in corn oil. Each goup consisted of 10
animalg/sex.

3 high dose mdes, dl high-dose females, one low-dose mae, and one control femae died.

Find mean body weights and body weight gains were reduced in mae mice in the mid and high dose levd.
Mean cdl volume of red bload cdlls and mean cdl hemoglobin increased in maes of the 300 mg/kg bw/d
dose group. Like in the feeding study hepatocyte glycogen depletion was observed (in femaes only);
lymphoid depletion (minima to moderate) was observed in the thymus and spleen of high-dose male and
was condgdered to be rdated to stress associated with theophylline administration. There were no
histopathological findings atributed directly to theophylline trestment, no changes were found in the sex
organs. No ggnificant differences in sperm morphology nor vagina cytology parameters were observed
between control and exposed mice (NTP 1998, Collins 1988).

NOAEL: mouse, male, gavage, 14 weeks. 75 mg/kg bw/d
NOAEL: mouse, femde, gavage, 14 weeks. 150 mg/kg bw/d

Conclusion:

Theophylline was given by feed or by gavage to rats and mice. In rats, theophylline caused nephropathy in
male rats in one study and a dose dependent periarteritisin al treated groups.

Periarteritis was not observed in mice, and in atwo-year study in rats this effect only occurred in the maes
of the highest dose group (75 mg/kg bw/d). The particular sensitivity of rats is most probably due to their
anatomical Stuation as compared to mice and men. Since the periarteritis is consdered a rat-specific
response to vasodilators it is of little, if any, relevance to humans (Nyska et a. 1998). Furthermore, this
effect has not been associated with theophylline trestment in humans (Jung, 2001).

At high doses hematological parameters were changed in mice and rats, histopathologica changes were not
observed in mice. In these studies no histopathologica changes were found in other organs including sex
organs of rats or mice.
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3.1.5 Genetic Toxicity

3.1.5.1 Genetic toxicology in vitro

The substance was negative in the Ames test (tested up to 10000 pg/plate TA1535, 97, 98, 100) with and
without metabolic activation (NTP 1998 and Zeiger et a. 1988). No induction of chromosomd aberrations
was observed in CHO cells with and without metabolic activation (tested up to 600 pg/ml; comparable to
OECD guiddine no 473) (NTP 1998). Also a negative result was described in a mouse lymphoma assay
(tested up to 5000 pg/ml; comparable to OECD guideline no 476) (Honma 1999a). In a second mouse
lymphoma assay with a longer trestmert period of 24h the authors found weskly postive results (no
information was given on colony size, therefore, no conclusions can be drawn as to whether the substance
caused chromosoma aberrations or gene mutations) (Honma 1999b).

Further in vitro tests have been performed with microorganisms, cdl cultures and human lymphocytes,
mogtly with a negative result. Some positive results were found only at high, cytotoxic concentrations and
without metabalic activation sysems. Some inconclusive or podtive responses were seen in non validated
test systlems or in not well documented studies. Hence, these few questionable or postive results were
judged not suitable to be taken into account in the overdl evauation.

3.1.5.2 Genetic toxicology in vivo

The subgance did not induce chromosoma aberrationsin bone marrow cells of mice dosed i.p. with up to
250 mg/kg bw, a dose leved that was limited by toxicity (Mc Fee 1991). The substance was negative in the
mouse micronucleus test in peripheral blood erythrocytes after oral administration (feed up to 4000 ppm
and gavage up to 300 mg/kg bw/d, 14 weeks) (NTP 1998, Witt et a. 2000).

In further tests, no chromosoma aberrations and no inhibition of mitotic ratio were observed in
gpermatogonia cells of rats trested 75 weeks with 0.5 per cent (ca. 230 mg/kg bw/d) theophylline in the
feed (Friedman et d. 1979). Negative results were described in a weakly documented dominant lethal

assay dfter i.p. injection of 380 and 480 mg/kg bw in mice (Epstein et d. 1968 and 1972) and in a host-
mediated assay after doses up to 300 mg/kg bw in mice (Gabrige and Legator 1968).

A dight increase of sister chromatid exchanges in bone marrow cells of mice (factor 1.3-1.8 in comparison
to the control, no inhibition of cel cycle) wasobserved after i.p. administration of theophylline up to 250
mg/kg bw (Giri 1999 and Mc Fee 1991).

Conclusion:

Theophylline was not mutagenic or clastogenic in most of the standard in vitro tests. Positive results were
found only a high, cytotoxic corcentrations and without metabolic activations. Theophylline had no
mutagenic or clastogenic effectsin vivo.

3.1.6 Toxicity to reproduction

Theophylline was tested for its effects on reproduction and fertility in CD-1 mice (20/sex per group;
controls 40/sex per group) using the Reproductive Assessment by Continuous Breeding (RACB) protocol.
Data on food and water consumptions, body weights, and clinica signs during a two week dose range-
finding study (Task 1) were used to set exposure concentrations for the Task 2 (14 weeks) continuous
cohabitation study at 750, 1500, and 3000 ppm in feed. Feed consumption was not dtered by theophylline
addition. These levels gave caculated consumption estimates of nearly equa to 126, 260, and 500 mg/kg
bw/d.
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Alopecia occurred in both sexes of dl groups of treated animds (20-25% in the 126 mg/kg bw/d group,
and >50% in the 260 and 500 mg/kg bw/d groups). Seven mice died during Task 2: 3 controls, and 4 in
the low dose group. A single control mouse showed aopecia; this was less severe than that seen in the
treated mice.

Significant reproductive effects were observed: there was a 19 % reduction in the mean number of litters
per pair for the high dose mice, fewer live pups per litter a al doses (reduced by 22 %, 29 %, and 42 %
inthelow - high dose groups, respectively), and, at the highest concentration level, a 6 % decrease in live
pup weight adjusted for litter Sze. The number of days to ddiver each litter was condgtently greater in the
500 mg/kg bw/d treated group, being longer by 3 days for the firdt litter, and by 5 days for the last litter,
and amilarly increased for dl others.

Given the sgnificant effects on reproductive performance, a crossover mating (Task 3) was used in an
atempt to identify the affected sex. In this mating trid, there were no differences in the percent of pairs
mating, or ddivering alivelitter.

However, in the group cohabiting control males and 500 mg/kg bw/d exposed femaes, the proportion of
pups born dive was reduced by 16%, and the adjusted live pup weight was reduced by 15%. (The results
suggest that the femae mice may be more sengtive).

After the littersin Task 3 were ddivered, evduated, and discarded, the femaes were evauated for vagina
cyclicity for 7 days, and then the parental (FO) mice in the control and 500 mg/kg bw/d theophylline
groups were killed and necropsied. There was a 5% increase in femae termina body weights in the high
dose group, and an 11% increase in liver weight adjusted for body weight. Interestingly, there were no
changes in the length of the estrous cycle, or in the percent of time spent in the various estrous stages.
Trested male termina body weights were reduced by 7% vs. controls. Bodyweight-adjusted semina
vesicle weight decreased by 19%. Epididyma sperm density was reduced by 20% in the high dose group;
the percent of motile and of abnorma morphologic forms were unchanged by 500 mg/kg bw/d theophylline
exposure.
No second generation analysis was conducted (NTIS 1985a).

The rdiability of the study was limited due to a high mortdity rate in the treated and control groups, and
since only the control and the high- dose groups were examined histopathologicaly.

The LOAEL was 126 mg/kg bw/d.

Two experiments were conducted to invedtigate the effects of feeding theophylline to Osborn-Mendd and
Holtzmann rats a a dietary level of 0.5% (ca 230 mg/kg bw/d). No induction of testicular atrophy,
oligospermatogenesis and aspermatogenesis was observed after 14 weeks. However it was observed after
75 weeks in OsbornMendd rats and after 19 weeks in Holtzmann rats (Friedman a d. 1979,
Weinberger, et. d. 1979). Because of the smadl group size (only 6-7 rats of 20 survived), the high mortdity
(up to 71%) and the single dose tested, the gudies are regarded to be inappropriate for assessing the
toxicologica potentid of the substance.

In contrast, no histopathologica changes were found in testesin well documented subchronic sudiesin rats
(see3.14).

Conclusion:

Reproductive toxic effects (reduced litter number and pup viability, decreased live pup weight) were seen
in a continuous breeding study in mice at doses, which caused dso generd toxicity. In 14 week-studies
performed with rats and mice given theophylline by gavage or by feed, no significant differencesin sperm
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morphology and vagind cytology parameters or histopathologicd effects in the sex organs were found
between control and exposed animals (see 3.1.4).
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3.1.7 Developmental Toxicity / Teratogenicity

Theophylline was evauated for toxic and teratogenic effects in timed pregnant Sprague-Dawley (CD) rats
(NTIS 1985b, Lindstroem 1990). Theophylline (0, 1500, 3000, or 4000 ppm = 0, 124, 218, and 259
mg/kg bw/d) was administered continuoudy in the feed on gestationd days (gd) 6 through 15.

During the trestment, dams exhibited clinical signs of toxicity congsting primarily of piloerection, transent
weight loss, and rough coat. No dose related materna deaths occurred during this investigation. Materna
body weight on gd 15, maternal weight gain during gestation (i.e. 19.5%, gd O through 20) and trestment
(i.e. 53%, gd 6 through 15), and corrected materna weight gain (i.e. 22.5%, maternal weight gain during
gestation minus gravid uterine weight) decreased in a dose related manner and exhibited a significant
difference among trestment groups with the high dose group significantly below controls.

During trestment and during the entire gestation period maternal food consumption decreased in a dose
related manner and was sgnificantly below controls in both the 3000 ppm and 4000 ppm dose groups
during treatment, and in the 4000 ppm dose group for the entire gestation period. Materna water
consumption during treatment (g/day or g/kg/day) increased in a dose related manner up to 15% during
gestation and up to 26% during trestment, with al theophylline trested groups significantly above controls.

There were no differences among trestment groups in the number of corpora lutea or implantation Stes per
dam, or in the percent premplantation loss. Theophylline trestment had no effect on the percent of dead
fetuses per litter, or on the percent of litters with one or more resorptions, dead fetuses, nonlive implants,
or adversdy affected implants, or on the percent of resorptiors, dead fetuses, nonlive implants, or
adversdy affected implants per litter. Theophylline trestment resulted in a Sgnificant decrease in live fetuses
per litter in the high dose group (12 and 13.8 in controls). Average fetd body weight per litter (male,
femae, and combined) decreased in a dose related manner and was sgnificant the mid (9%) and high dose
(upto 15%).

Theophylline administered continuoudy from gd 6 to gd 15 had no effect on the percent of live fetuses
malformed per litter or the percent of live mae or female fetuses maformed per litter. Maformed fetuses
per litter occurred with an incidence of 1.38%, 0.92%, 0.33%, and 1.57% for the vehicle contral, low,
medium, and high dose groups, respectively. The incidence of litters with one or more mdformed live
fetuses was unaffected by trestment. The incidence of litters with one or more externd, skeletd, or viscerd
malformations was dso unaffected by theophylline trestment.

Theophylline exposure resulted in Sgnificant dose-related fetotoxicity as evidenced by decreased average
feta body weight per litter at dose levels of 218, and 259 mg/kg bw/d and reduced number of live fetuses
per litter at the high dose. These effects occurred in the presence of maternd toxicity (reduced corrected
body weight gain 10% a 218 mg/kg bw/d, clinica signs like piloerection and rough coat), which was more
pronounced a 259 mg/kg bw/d than at 218 mg/kg bw/d. (NTIS 1985b, Lindstroem 1990)

NOAEL maternd toxicity 1500 ppm (124 mg/kg bw/d)
NOAEL fetotoxicity 1500 ppm (124 mg/kg bw/d)
NOAEL teratogenicity 4000 ppm (259 mg/kg bwi/d)

In an other study in which theophylline was administered in the drinking water to pregnant CD- 1 mice (0,
750, 1500 or 2000 ppm = 282, 372, 396 mg/kg bw/d) on gd 6 through 15. Clear direct Sgns of maternd
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toxicity occurred and were substantiated by distinct reductions in absolute and relative body weight gain
(up to 31%) and reductions in water consumption in the mid - and high-dose group. Treatment at the 1500
ppm or 2000 ppm level resulted in an increase in the percent of resorptions (dead implants, 14, 27, 34%,
repectively) and a decrease in the average fetd body weight (9 and 14%) per litter. The percentage of
dead fetuses was not affected.

In the treated groups there was a dight, not atisticdly significant trend in the proportion of litters with
maformed fetuses and for the incidence of externd maformations in the mid and high-dose groups (cleft
palates, exencephdy). Cleft paates dso occurred in the control group, while exencephay was only
observed a the low and mid dose levels. However, it is well known from the literature (Schwetz et d.
1977, Beyer and Chernoff 1986) that particularly in this species, stress and depreviation of water during
gedation may induce these types of maformations in the offsprings. Furthermore, this study was not
designed to distinguish effects on the offspring caused by food and water deprivation from those caused by
exposure to theophylline.

The authors, therefore, concluded that theophylline treetment was not associated with an increase in any
particular maformation or group of maformations. (Lindstrém, 1990)

NOAEL maternd toxicity: 750 ppm (282 mg/kg bw/d)
NOAEL fetotoxicity: 750 ppm (282 mg/kg bw/d)
NOAEL teratogenicity: 2000 ppm (396 mg/kg bw/d)

A further sudy investigated the teratogenic and fetd toxicity of j.v. gpplications of theophylline and its
relaionship to materna plasma levels in pregnant rabbits. Theophylline was administered i.v. to pregnant
rabbits a doses of 15, 30 and 60 mg/kg bw/d usng an automatic infuson pump from days 618 of
gedtation.

In the highest dose group a significant decrease in body weight was observed from gedtation day 11
onwards, and a decrease in food intake was noted during days 7-23.

Theophylline showed clear signs of materna toxicity a 60 mg/kg bw/d like accelerated respiration,

abortion, duggish gartle reactions, dilatation of the auricular vessels and polyuria. There were no signs of
maternd toxicity in the dams given 15 and 30 mg/kg bw/d.

Fetuses from the group trested with 60 mg/kg bw/d exhibited developmentd toxicity. Developmenta

toxicity was substantiated by an increased number of late deeths, increased fetal body weights (about 10%
below concurrent controls) and effects on fetal morphology. There was an increased rate of fetuses with
cleft palates (8 out of 103 fetuses, in 2 of 14 litters) and with a 13" rib (63 out of 103 fetuses, number of
affected litters not exactly specified). Whereas the cleft pakte has to be consdered as a maformation, the
additiona rib element is assessed as a variation because it gppears quite frequently in control rabbit fetuses
in the strain used for this sudy. No substance induced signs of developmentd toxicology were observedin
fetuses from the 15 and 30 mg/kg bw/d group. In the 15, 30 and 60 mg/kg bw/d groups, maternd plasma
concentrations (C,_,) during the trestment period were approximately 30, 56 and 106 pg/ml, respectively.
These concentrations clearly exceed the effective thergpeutic range of theophyllinein dlinica use (Shibata et
a. 2000).

NOAEL maternd toxicity: 30 mg/kg bw/d
NOAEL fetotoxicity/teratogenicity: 30 mg/kg bw/d

Reproductive effects in humans
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No asociation with congenital @normdities was seen in studies with femde theophylline drug users
(Nelson and Forfar 1971) and women receiving theophylline during pregnancy did not ddiver stillborn
infants compared to controls (Neff and Leviton 1990).

No effects on development of premature infants were seen (Nelson et al., 1980, Ment et a. 1985).
Theophylline thergpy in surviving preterm children of birth weight <1501 g showed a 14 years of age
sgnificantly higher rate of cerebral pasy compared to children not exposed. In contrast children who had
received theophylline achieved higher psychologicad test scores. There was no association between
theophylline thergpy and growth (Davis et d. 2000).

Conclusion:

Theophylline was not shown to be teratogenic in CD-1 mice at oral doses up to 396 mg/kg bw/d or in
CD-1 rats at oral doses up to 259 mg/kg bw/d.

Intravenous theophylline was fetotoxic and teratogenic in rabbits at materna toxic doses exceeding the
effective thergpeutic range (60 mg/kg bw/d i.v.).

At an ora dose of 218 and 396 mg/kg, fetotoxicity was observed in rats and mice, respectively, in the
presence of maternd toxicity.

In humans, no asociation with congenitd abnormdlities or dillbirth were seen in sudies with femaes
recaiving theophylline. Theaphylline had no effects on the development of premature infants.

3.1.8 Carcinogenicity

In a 2-year biocassay, the substance was administered in corn oil by gavage to Fischer 344 rats and
B6C3F1 mice (50 animas/sex). The rats were given 0, 7.5, 25, and 75 mg/kg bw/d (maes and femaes);
maele mice received 0, 15, 50, and 150 mg/kg bw/d; femae micereceived O, 7.5, 25, and 75 mg/kg bw/d.
In rats, mortdity was smilar in al groups. Body weights were reduced in dl dosed groups. No increase in
the incidence of neoplasms was observed. Increased incidence of periarteritis was found in high-dose
males. This observed periarteritis may be arat specific response to vasodilators (see section 3.1.4).

In mice, mortaity was increased in high-dose males. Body weights were reduced in high-dose males and
femdes and in mid-dose femdes. No significantly increased incidences of neoplasms or non-neoplagtic
lesions were observed.

There was no evidence of carcinogenic activity of the substance in both, rats or mice (NTP 1998).

No datain humans on the caranogenicity of theophylline per se are avalable.
Case-control studies did not show an association between tota methylxanthine intake and breast cancer
(Lubin et a. 1985b, Schairer et a. 1987, Rohan and McMichagl 1988).

Condlusion:

Theophylline showed no carcinogenic activity in rats and mice up to the highest dose tested (75 mg/kg
bw/d in rats and female mice and up to 150 mg/kg bw/d in mae mice). In humans, case- control studies did
not show an association between tota methylxanthine intake and breast cancer

3.1.9 Phar macological effects

Theophylline has the following magor pharmacologicd actions: simulation for cardiac muscle and CNS,
relaxation of smooth muscle, especialy bronchia muscle, vasodilator and act on the kidney as a diuretic.

Proposad mechaniams of xanthine-induced physologic and pharmacologica effects have included inhibition
of phosphodiesterases, thereby increasing intracdlular cyclic AMP, direct effects on intracdllular calcium
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concentretion, indirect effects on intracellular calcium concentrations via cell membrane hyperpolarization,
uncoupling of intracelular calcium increases with muscle contractile eements, and antagonism of adenosne
receptors. A large body of evidence suggests that adenosine receptor antagonism is the most important
fector responsble for most pharmacologica effects of methylxanthines in doses that are administered
thergpeuticaly or consumed in xanthine- containing beverages.

Some of the adverse effects associated with theophylline appear to be mediated by inhibition of
Phosphodiesterase 111 (e.g., hypotension, tachycardia, headache, and emesis) and adenosine receptor
antagonism (e.g., dterationsin cerebra blood flow).

Theophylline increases the force of contraction of digphragmatic muscles. This action appears to be due to
enhancement of calcium uptake through an adenosine-mediated channd.

Toxic effects:

Mild toxicity includes headache, gagtrointestind disturbances, hypotension, irritability and insomnia. Severe
symptoms include tachycardia, arrhythmia, cardiac arrest and serious neurologica symptoms. Seizures and
death have aso occurred. Toxicity may be developed at serum levels of 20-30 pg/ml, wheress a levels
below 15 pg/ml generdly no symptoms were observed. In generd, plasma concentrations correl ate poorly
with the ingested dose, and are dependent on factors like age, co-medication, bioavailability and smoking
habits (Labovitz and Spector 1982, Heliwell and Berry 1979, Winek et al 1980, Woo et a 1980,
Greenberg et d. 1984, Singer and Kolischenko 1985, Stavric 1988, Parr et d. 1990, Powell et a. 1993).

The accepted thergpeutic serum concentration of theophylline ranges from 10-20 pg/ml, athough
improvement in forced respiratory volume in 1 s (FEV1), vitd capacity and airways regstance have been
demondgtrated at plasma concentrations as low as 45 pg/ml (Minton and Henry 1996). The lower
thergpeutic level istaken asthe NOAEL in humans.

Case-contral studies did not show an association between total methylxanthine intake and benign breast
disease (Lubin et al. 19853, Rohan et a. 1989).
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4. Hazardsto the environment

4.1. Aquatic effects

The following acute toxicity tests with aquatic organisms are available:

Leuciscusidus LC50(96h) = ca. 100 mg/I BASF AG 1988b*
Daphnia magna EC50(48h) = 178 mg/l BASF AG 1989%a
Scenedesmus subspicatus ErC50 (72h) > 100 mg/l BASF AG 2001b

(Desmodesmus subspicatus)  ErC10 (72h) > 100 mg/l
EbC50 (72h) > 100 mg/l
EbC10 (72 h) = 18.4 mg/I
NOEC (72h) =12.5mg/l

* At 100 mg/l 5 of 10 fish were dead after 96 h. At the next lower concentration of 46.4 mg/l no mortaity
occurs while at the next higher concentration of 215 mg/l dl fish were dead.

In addition, also effect vaues for microorganiams are available:

Pseudomonas putida EC50(17h) = 2110 mg/I BASF AG 1988c
Activated dudge EC20(3h) = 900 mg/l BASF AG 2000b

All effect vaues are rdated to nomina concentrations. In the dgatest the test substance concentration was
monitored by HPLC. The measured concentrations were between 98.1 and 101.3 % of the nomind values
and the results were related to nomina concentretions.

Based on this data, Theophyllineis not considered as hazardous to aguetic organisms.

Results from prolonged or chronic studies are not available.

Based on the most sensitive data, Leuciscus idus LC50(96h) 100 mg/l, a PNEC agua of 0.1 mg/l can be
derived by applying an assessment factor of 1000, according to the Technicad Guidance Document for the
EU risk assessment procedure.

4.2. Terrestrial effects

In a non-standard study the effect of theophylline on rice seedlings was investigated over a6 day period.
2.5 mM theophylline (295 mg) reduced the root length by 67 % and shoot length by about 20 %. (Smyth

1992). As the tests were performed without soil but with flter paper the results cannot be used for the
derivetion of a PNECsoil.

2 UNEP PUBLICATIONS



OECD SIDS THEOPHYI1 L INE

5. Conclusions and Recommendations

5.1 Conclusions

1999 the edtimated world production of theophylline amounts to 1,000 — 5,000 tons, the same level
accounting for Germany and Europe.

Theophylline is a substance with wide disperse use. It is predominantly used as an antiasthmatic drug in the
pharma sector (99%). 1% is used in cosmetic applications.

Production sites for the technical product: EU (Germany) 1, NAFTA 1, India 1 and China5.

Furthermore theophylline is a naturaly occurring substance in plants e.g. in black tea (200 — 400 mg/kg dry
weight), coffee (appr. 5 mg/kg in green coffee beans) and cocoa (trace amounts) and therefore is a
component in the respective beverages. The use in pharmaceutica applications and aso the use in foods
will be the predominant way of human exposure and of exposure of the environment.

Exposure of workers to theophylline during production is adequately controlled in the industry of the
sponsored country.
Workplace measurements Germany : 0.1- ca. 0.5 mg/m? (8h)

At the German production Site, process waters with relevant substance quantities are separated and
incinerated.

Digtribution modelling usng Mackay, Levd 1, indicates thet the main target compartment will be water with
99.98% (BASF AG 20008a).

Theophylline is indirectly photodegraded by reaction with hydroxyl radicds in the amosphere with a haf-
life of 20 hours. According to OECD criteria the substance is readily biodegradable. The calculated
hydrolysisrateis extremely dow (T,,, >1 year).

The log Kow of —0.0076 does not indicate a potentia for bio- or geoaccumulation.

Short-term tests are available for fish, daphnia and dgae. Based on acute toxicity studies theophylline is not
considered as hazardous to aguatic organisms. Following the EU risk assessment procedure the PNEC
agua can be caculated to 0.1 mg/l by applying an assessment factor of 1000 on the most sensitive species
(Leuciscusidus LC50(96h) 100 mg/l).

Theophylline is moderately toxic after ord uptake and of low toxicity after derma and inhdative uptake.
LD50, rat (ord): 272 mg/kg bw , LC50, rat (inhalation, aerosol): >6.7 mg/l/4h, LD50, rat (dermd): >2000
mg/kg bw. Man symptoms following exposure are convulson and accelerated respiration (ora) and
irregular and accelerated respiration (inhdation).

The undiluted substance was not irritating to the eyes, the substance in a 50% aqueous dilution was not
irritating to the skin of rabbits.

In repeated dose studies, theophylline was given to rats and mice by feed or by gavage. In rats theophylline
caused nephropathy in dl fed mae rats and a dose-dependent periarteritis in al treated groups. Those
effects are discussed to be secondary effects, due to the pharmacologica properties (vasodilatation/ -
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condriction) of methylxanthines. No histo-pathologica changes were found in other organs including sex
organs of rats and mice.

LOAEL: 75 mg/kg bw/d (rat, feed), 37.5 mg/kg bw/d (rat, gavage), LOAEL: 175 mg/kg bw/d (mouse,
male, feed), 225 mg/kg bw/d (mouse, female, feed), NOAEL: 75 mg/kg bw/d (mouse mae, gavage),
150 mg/kg bw/d (mouse femd e, gavage)

Theophylline was not mutagenic or clastogenic in most of the standard in vitro tests. Positive results were
found only at high, cytotoxic concentrations and without metabolic activations.
Theophylline had no mutagenic or clastogenic effects in vivo.

In fertility/developmentd toxicity studiesin mice, the ord adminigtration of theophylline resulted in changes
in parenta body weight and significant reproductive effects to the offspring (reduced mean number of
litters, fewer live pups per litter, decreased live pup weight). No effects were observed in sperm
morphology or in the estrous cyclein rats and mice in 14 week studies. LOAEL: 126 mg/kg bw/d.

Theophylline was not shown to be teratogenic in CD-1 mice at oral doses up to 396 mg/kg bw/d or in
CD-1rats at ord doses up to 259 mg/kg bw/d. At an ord dose of 218 and 396 mg/kg bw/d, fetotoxicity
was observed in ras and mice, respectively, in the presence of maternd toxicity. Intravenous theophylline
was fetotoxic and teratogenic in rabbits & maternal toxic doses exceeding the effective therapeutic range
(60 mg/kg bwi/d i.v.).

NOAEL ra maternd/fetotoxicity: 124 mg/kg bw/d, NOAEL rat teratogenicity: 259 mg/kg bw/d

NOAEL mouse maternd/fetotoxicity: 282 mg/kg bw/d, NOAEL mouse teratogenicity: 396 mg/kg bw/d
NOAEL rabbit maternd/fetotoxicity/teratogenicity: 30 mg/kg bw/d

Theophylline showed no carcinogenic activity in rats and mice when tested up to the highest doses (75
mg/kg bw/d rats, femae mice and 150 mg/kg bw/d mae mice).

In rats theophylline is rapidly and completely absorbed from the digestive tract and distributed to dl organs
except adipose tissue. It readily crosses the placenta and no blood-brain barrier was observed. Plasma
hdf-life is between 1.2-4 hoursin rats and 6-11.5 hoursin dogs and strongly dependent on protein binding
and dose. Theophylline is metabolized in the liver, mainly by the microsomd system. The metabolites are
excreted into the bile and diminated with the urine.

In humans theophylline is readily absorbed after ora intake and distributed in the different body tissues and
breest milk. Theophylline is metabolized in the liver and excreted by the kidney. Only 7-12 % is excreted
unchanged in the urine. Mgor metabolites are 1,3-dimethyluric acid (35-55 %), 1-methyluric acid (13-26
%) and 3- methylxanthine (9- 18 %). The dimination hdf-time is 3- 11 hoursin adults.

Sgns of intoxication are: heedache, gestrointestina disturbances, hypotension, irritability and insomnia,
tachycardia, arrhythmia, cardiac arrest and serious neurologica symptoms. Seizures and death have dso
occurred. Toxicity may be developed a serum levels of 20-30 pg/ml, wheress @ levels below 15 pg/ml
generdly no symptoms were observed.

Case-control sudies did not show an associaion between total methylxanthine intake and benign breast
disease or breast cancer.

No association with congenitd abnormalities or illbirth were seen in studies with femaes receiving
theophylline.

In premature infants no effect of theophylline on the devel opment was seen.
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5.2 Recommendations

The substance is currently of low priority of further work. However there is a recommendation for sharing
the information on possble aggregated exposure with regulatory agencies responsble for food,
pharmaceuticals and cosmetics
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Appendix 1

Date of last literature search:  June 05, 2001 (update search for Human Hedth Endpoints in TOXLINE
and MEDLINE; period covered: 1998 to May 2001)

Searched Toxicology Databases (January 11, 2000)
JETOC

RTECS

AGRICOLA

CABA

CANCERLIT
TOXCENTER
TOXLINE
JCST-EPLUS
LIFESCI

TOXLIT

EMBASE
ESBIOBASE
EMBAL

HEALSAFE

CSNB

MEDLINE

IRIS

ATSDR TOX. PROFILES
ATSDR TOX: FAQS
CHEMFINDER
CIVS

GESTIS

GINC

NICNAS

NTP

Searched Ecotoxicity / Environment Databases (Date of Search: January 11, 2000)
AQUASCI
BIOSIS
EMBASE
ESBIOBASE.
LIFESCI
OCEAN
POLLUAB
SCISEARCH
TOXCENTER
TOXLINE
ULIDATE
DATALOG
CHEMFATE
BIODEG
AQUIRE
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1. GENERAL INFORMATION DATE: 10-MAR-2003
SUBSTANCE ID:58-55-9

|l UCLID Data Set

Exi sting Chem cal I D: 58-55-9
CAS No. 58- 55-9

El NECS Nane t heophyl | i ne
EC No. 200-385-7
Mol ecul ar For mul a C7H8N4AO2

Producer Rel ated Part
Company: BASF AG
Creation date: 09- DEG 1992

Subst ance Rel ated Part

Company: BASF AG

Creation date: 09- DEG 1992
Meno: mast er
Printing date: 10- MAR- 2003

Revi si on dat e:
Dat e of |ast Update: 10- MAR 2003

Nunber of Pages: 127

Chapter (profile): Chapter: 1, 2, 3, 4, 5, 6, 7, 8, 10
Reliability (profile): Reliability: without reliability, 1, 2, 3, 4
Flags (profile): Fl ags: wi thout flag, SIDS
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1. GENERAL INFORMATION DATE: 100-MAR-2003

SUBSTANCE 1D:58-55-9

1.0.1 Applicant and Conpany | nformation

Type: | ead organi sation
Name: BASF AG
Cont act Person: Product Safety Dat e
c/o Dr. Hubert Lendle
GUP/ Z - Z570
Street: Carl -Bosch-Str
Town: 67056 Ludwi gshafen
Country: Ger many
Phone: +49 621 60 44712
Tel ef ax: +49 621 60 58043
Fl ag: Critical study for SIDS endpoint
09- AUG-2001
Type: cooperating conpany
Nanme: Bel | Flavors & Fragrances, Inc.
Country: United States
Fl ag: Critical study for SIDS endpoint
07- MAR-2001

1.0.2 Location of

Production Site, Inporter or Formul ator

1.0.3 ldentity of Recipients

1.0.4 Details on Category/ Tenpl ate

1.1.0 Substance ldentification

| UPAC Nane: Theophyl I'i ne

Mol . For mul a: C7 HB Nd O2

Mol . Wi ght: 180, 16 g/ nol

Fl ag: non confidential, Critical study for SIDS endpoint
17-JAN-2003

1.1.1 General

Subst ance | nfornation

Subst ance type: organi c

Physi cal status: solid

Purity: 97 - 100 %w w

Remar k: USP grade with the specification to contain 97.0 - 102. 0%
active ingredient calculated on a dried basis, 0.5% nmax.
wei ght loss on drying for the anhydrous formand 7.5 - 9.5%
for the nmonohydrate form

Fl ag: Critical study for SIDS endpoi nt

27-JUL-2001 (1)

Subst ance type: organic

Physi cal status: solid

Col our: white

Qdour : odour | ess
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1. GENERAL INFORMATION DATE: 10 MAR-2003
SUBSTANCE [D:58-55-9

Fl ag: non confidential, Critical study for SIDS endpoint

17- JAN- 2003 (2)
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1. GENERAL INFORMATION

DATE: 10-MAR-2003
SUBSTANCE 1D:58-55-9

1.1.2 Spectra

1.2 Synonyns and Tradenanes

1, 3- Di met hyl xant hi ne

Fl ag: non confidential, Critical study for SIDS endpoint
09- DEC- 1992
1H- Puri ne- 2, 6- di one, 3, 7-di hydro-1, 3-di net hyl- (9Cl)
Fl ag: non confidential, Critical study for SIDS endpoint
09- DEC- 1992
3, 7-Di hydro- 1, 3-di net hyl -1H purine-2, 6-di one
Remar k: CAS nane
Fl ag: non confidential, Critical study for SIDS endpoint
02- MAR- 1994
Theophyl I'in, wasserfrei
Fl ag: non confidential, Critical study for SIDS endpoint
02- VAR- 1994
1.3 Inpurities
Remar k: According to USP specification 0.15% nax. residue on
ignition
Fl ag: Critical study for SIDS endpoint
27-JUL-2001 (1)
1.4 Additives
1.5 Total Quantity
Remar k: Consunption World Market (1999): 1.000-5.000 t/a
EU-Part: 1.000-5.000 t/a
BRD Part: 1.000-5.000 t/a
Trend: weakly decreasing
Fl ag: Critical study for SIDS endpoint
27-JUL-2001
1.6.1 Labelling
Label l'i ng: provisionally by manufacturer/inporter
Synbol s: (Xn) harnful
Specific limts: no
R- Phr ases: (22) Harnful if swall owed
S- Phrases: (22) Do not breathe dust
(37/39) Wear suitable gloves and eye/face protection
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1. GENERAL INFORMATION

DATE: 10-MAR-2003
SUBSTANCE 1D:58-55-9

Fl ag: non confidential, Critical study for SIDS endpoint

07- MAR- 2001 (2)

1.6.2 Classification

Cl assified: provi sionally by manufacturer/inporter

Cl ass of danger: harnfu

R- Phr ases: (22) Harnful if swall owed

Fl ag: non confidential, Critical study for SIDS endpoint

07- MAR- 2001 (2)

1. 6.3 Packagi ng

1.7 Use Pattern

Type: type

Cat egory: W de di spersive use

Fl ag: non confidential, Critical study for SIDS endpoint

27-JUL-2001 (3)

Type: use

Cat egory: Cosnetics

Remar k: Addi tives: Substances which are added to cosnetic products,
often in relatively small amounts, to inpart or inprove
desirabl e properties or suppress (or mninize) undesirable
properti es.

Sour ce: EU. Commi ssi on Decision 96/ 335/ EC establishing an inventory
and a conmon nonencl ature of ingredients enployed in cosnetic
products. O J. (L 132) 1, 1 Jun 1996

Fl ag: non confidential, Critical study for SIDS endpoint

23- JAN- 2003 (4)

Type: use

Cat egory: Cosnetics

Remar k: Treatnment of cellulitis, skin aging

Sour ce: Knol | AG Ludwi gshafen

Fl ag: non confidential, Critical study for SIDS endpoint

26- OCT-2000

Type: use

Cat egory: Phar maceuti cal s

Remar k: Treatment of asthma

Sour ce: Knol | AG Ludwi gshafen

Fl ag: non confidential, Critical study for SIDS endpoint

29- JAN- 2001 (5) (3)

Remar k: Shares on the world market (1999):
Phar ma: 99%
Cosnetics: 1%

Sour ce: Knol | AG Ludwi gshafen
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1. GENERAL INFORMATION DATE: 100 MAR-2003
SUBSTANCE [D:58-55-9

Fl ag: non confidential, Critical study for SIDS endpoint

26- OCT-2000

1.7.1 Detailed Use Pattern
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1. GENERAL INFORMATION DATE: 10-MAR-2003
SUBSTANCE ID:58-55-9

1.7.2 Methods of Manufacture

1.8 Requl atory Measures

1.8.1 Cccupational Exposure Limt Val ues

Limt val ue: other: No conponents with workplace control paraneters.

Fl ag: non confidential, Critical study for SIDS endpoint

17- JAN- 2003 (2)
Limt val ue: other: No MAK- or BAT-val ue avail able

Fl ag: non confidential, Critical study for SIDS endpoint

17- JAN- 2003 (6)

1.8.2 Acceptabl e Residues Levels

1.8.3 Water Poll ution

Cl assified by: other: VWwwwS (Germany) of 17.05.1999, Annex 3

Label | ed by: other: VWwwwS (Germany) of 17.05.1999, Annex 3

Class of danger: 1 (weakly water polluting)

Fl ag: non confidential, Critical study for SIDS endpoi nt

20-JUL- 2001 (2)

1.8.4 Mpjor Accident Hazards

1.8.5 Air Pollution

1.8.6 Listings e.g. Chenmical lnventories

Type: El NECS
Addi tional Info: EINECS No. 200-385-7
Fl ag: non confidential, Critical study for SIDS endpoint
17- JAN- 2003 (7)
Type: ENCS
Additional Info: ENCS No. 9-847X
Remar k: For ENCS chemical class or category name, refer to ENCS No.
9- 847

ENCS CLASSI FI CATI ON:

Low Mol ecul ar Heterocyclic Organic Conpounds.
ENCS DESI GNATI ON:

Japanese Pharnmacopoeia (8th Ed.) substance.

Fl ag: non confidential, Critical study for SIDS endpoint

17- JAN- 2003 (7)
Type: TSCA

Fl ag: non confidential, Critical study for SIDS endpoint

17-JAN- 2003 (7)
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1. GENERAL INFORMATION DATE: 10-MAR-2003
SUBSTANCE ID:58-55-9

Type: DSL

Fl ag: non confidential, Critical study for SIDS endpoint
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1. GENERAL INFORMATION DATE: 10-MAR-2003
SUBSTANCE ID:58-55-9

17- JAN- 2003 (7)
Type: Al CS

Fl ag: non confidential, Critical study for SIDS endpoint

17- JAN- 2003 (7)
Type: PI CCS

Fl ag: non confidential, Critical study for SIDS endpoint

17- JAN- 2003 (7)

1.9.1 Degradation/ Transformati on Products

Remar k: Hazar dous deconposition products: unknown
Fl ag: non confidential, Critical study for SIDS endpoint
12- FEB- 2003 (2)

1.9.2 Conponents

1.10 Source of Exposure

Remar k: Theophyl lin can be prepared from di methylurea and et hyl
cyanoacetate and occurs naturally in black tea, green
cof fee beans, cacao cotyl edon and dried mate in small and
varyi ng anounts.
The use in pharmaceutical applications and also the use in

foods and beverages will be the predom nant way of human
exposure and of exposure of the environnment.
Fl ag: non confidential, Critical study for SIDS endpoint
27-JUL-2001 (3)

1.11 Additional Renarks

Meno: hazardous reactions: flammble gases/vapours > 330°C
Fl ag: non confidential, Critical study for SIDS endpoint
12- FEB- 2003 (2)

1.12 Last Literature Search

Type of Search: I nternal and External
Chapt ers covered: 5.10
Dat e of Search: 06- OCT-2001

07- FEB-2003

1.13 Revi ews
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DATE: 10-MAR-2003
SUBSTANCE 1D:58-55-9

2. PHYSICO-CHEMICAL DATA

2.1 Melting Point

Val ue: 270 - 274 degree C
Rel i ability: (2) wvalid with restrictions
Ref er ence book
Fl ag: Critical study for SIDS endpoint
20- JUL-2001 (2) (8)
Val ue: 272 degree C
Deconposi ti on: yes at degree C
Remar k: Deconposi tion tenperature > 273°C
Test condition: According to DIN
03- NOV-2000 (5)
2.2 Boiling Point
Val ue:
Resul t: not rel evant because of physical deconposition
Reliability: (2) wvalid with restrictions
expert judgenent
Fl ag: Critical study for SIDS endpoi nt
20-JUL-2001
2.3 Density
Type: bul k density
Val ue: = 500 kg/ nm3 at 20 degree C
Reliability: (4) not assignable
Manuf act ur er/ producer data w t hout proof
Fl ag: Critical study for SIDS endpoint
20-JUL-2001 (5)
2.3.1 Ganulonetry
2.4 Vapour Pressure
Val ue: = . 000000007 hPa at 25 degree C
Met hod: ot her (cal culated): MPBPWN, Version 1.28
Resul t: VP = 5.12E-9 mmHg (Modified Grain Method)
Reliability: (2) wvalid with restrictions
accepted cal cul ati on net hod
Fl ag: Critical study for SIDS endpoint
20-JUL-2001 (9)
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2. PHYSICO-CHEMICAL DATA DATE: 100-MAR-2003

SUBSTANCE 1D:58-55-9

2.5 Partition Coefficient

| og Pow:
Met hod:

GLP:
Reliability:

Fl ag:
29- MAY-2002

| og Pow:
Met hod:
Remar k:

Test substance:
27-OCT-2000

| og Pow:
Met hod:
Met hod:

03- NOv-2000

2.6.1 Solubility i

= -.008 at 23 degree C

ot her (neasured): according to OECD guidelines of commi ssion
67/ 548/ EWG
no

(2) wvalid with restrictions
Comparabl e to guideline study with acceptable restrictions
Critical study for SIDS endpoint

Solubility in:
Val ue:

GLP:

Met hod:
Remar k:

Reliability:

Fl ag:
29- MAY-2002

Solubility in:

(10)
= -.028
ot her (neasured)
log Pow = -0.062 (calculated in accordance with the Hansch
and Leo fragnent nethod)
t heophyl line, no further data
(11)
= -.02
ot her (neasured)
Shake- f I ask met hod
(12)
n different nedia
Wat er
= . 0055 vol % at 19.9 degree C
no
saturated solution evaporated in "Rotavapor"
Tenper ature Solubility
°C kg/ kg (sol ution)
-0.1 0. 0023
10.0 0. 0034
19.9 0. 0055
29.9 0. 0083
39.5 0.0121
50. 2 0. 0189
60.0 0. 0309
69. 8 0. 0573
80.2 0. 0940
90.0 0. 1196
(2) wvalid with restrictions
Acceptabl e, well docunented publicatio/study report which
meets basic scientific principles
Critical study for SIDS endpoint
(13)

Wat er

i)
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2. PHYSICO-CHEMICAL DATA DATE: 10-MAR-2003
SUBSTANCE ID:58-55-9

Val ue: = 8.3 g/l at 20 degree C
pH val ue: 4 - 6
Conc. : 20 g/l at 20 degree C
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2. PHYSICO-CHEMICAL DATA DATE: 10-MAR-2003
SUBSTANCE 1D:58-55-9
Descr.: of low solubility
Met hod: ot her
Rel i ability: (2) wvalid with restrictions
Ref er ence book
Fl ag: Critical study for SIDS endpoint
29- MAY-2002 (2) (8)
Solubility in: Wat er
Val ue: = 7.4 g/l at 25 degree C
29- MAY-2002 (14)
Solubility in: Wat er
Val ue: = 8 g/l at 20 degree C
pH val ue: =5
Conc. : 8 g/l at 20 degree C
Rel i ability: (4) not assignable
Manuf act urer/ producer data w t hout proof
29- MAY-2002 (5)
2.6.2 Surface Tension
2.7 Flash Point
2.8 Auto Flanmability
2.9 Flamability
Remar k: hardly flanmeble; ignition tenperature > 610°C
Rel i ability: (4) not assignable
Manuf act urer/ producer data w t hout proof
Fl ag: Critical study for SIDS endpoint
20-JUL-2001 (2)

2.10 Expl osive Properties

Resul t:
Remar k:
Reliability:
Fl ag:
20-JUL-2001

not expl osive

not explosive according to the German bl asting agent |aw
(Sprengst of f geset z)
(4) not assignable
Manuf act urer/ producer data wi thout proof
Critical study for SIDS endpoi nt
(2)

2.11 Oxidizing Properties

2.12 Di ssoci ati on Const ant

M
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2. PHYSICO-CHEMICAL DATA DATE: 10-MAR-2003
SUBSTANCE ID:58-55-9
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2. PHYSICO-CHEMICAL DATA

DATE: 10-MAR-2003
SUBSTANCE 1D:58-55-9

2.13 Viscosity

2.14 Additional Remarks

Remar k: Dust expl osive property class ST 1(German)
Fl ag: Critical study for SIDS endpoint
20-JUL-2001 (2)
Remark: Description: white, crystalline powder, odorless
Fl ag: Critical study for SIDS endpoint
20-JUL-2001 (2) (5) (3)
Remar k: Vapors flammable > 330°C
Fl ag: Critical study for SIDS endpoint
20-JUL-2001 (2)
Remar k: Sol ubilities:
ethanol: 12.5 g/l
chloroform ca. 9 g/l
sol ubl e: hot water, alkali hydroxides, anmonia and dilute
hydrochl ori c acids
diethyl ether: sparingly soluble
Fl ag: Critical study for SIDS endpoint
27-COCT-2000 (8)
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3. ENVIRONMENTAL FATE AND PATHWAYS DATE: 10-MAR-2003

SUBSTANCE 1D:58-55-9

3.1.1 Phot odegradati on

Type:

air

I NDI RECT PHOTOLYSI S

Sensitizer:
Conc. of sens.:
Rat e constant:
Degr adati on:
Met hod:
Met hod:
Reliability:

Fl ag:
28- JAN- 2003

H

500000 nol ecul e/ cn?

= .0000000000192825 cn#/(mol ecul e * sec)
= 50 % after 20 hour(s)

ot her (calculated): AOP, Version 1.87

The conputer program AOP i s based on SAR net hods devel oped
by At ki nson.

(2) wvalid with restrictions

accepted cal cul ati on et hod

Critical study for SIDS endpoint

3.1.2 Stability in Water

Type:
t1/2 pH:

Met hod:

Resul t:
Reliability:

Fl ag:
28- JAN- 2003

Remar k:

Reliability:

31-OCT-2000

(15) (16)
abiotic
> 1 year
other: calculated with HYDROAN'N, vers. 1.64
hydrolysis rate is extrenely slow
(2) wvalid with restrictions
accepted cal cul ati on met hod
Critical study for SIDS endpoint

(15)

It is suggested that the conpound may absorb sunlight and
undergo phototransformation in water (according to Lyman et
al ., 1982) but no data are available to estimte photolytic
half-life; the rate constant for the reaction with hydroxyl
radicals in water is 6.3x10+9/ M sec (according to Buxton et
al ., 1988); assumi ng the concentration of hydroxyl radicals
in eutrophic water to be 3x10-17 M (according to MII| and
Mabey, 1985) the half-life in water has been estimted to
be 42 days; it is assunmed that the conpound nay biodegrade
in natural water; based on the estimted Henry's | aw const ant
(Hi ne and Mookerjee, 1975) the volatilization from water
shoul d not be inportant; the estimted | og Koc of 1.37
(according to Lyman et al., 1982) indicates that adsorption
to suspended solid and sedinment in water should be

uni nportant; the estimted bioconcentration factor of 0.6
(according to Lyman et al., 1982) suggests that

bi oconcentration in aquatic organi sms nmay be not inportant
(2) wvalid with restrictions

(17) (18) (19) (20) (21) (22)

3.1.3 Stability in Soil

Remar k:

Based on the readily biodegradability in a screening test
wi th sewage (Richardson and Bowron, 1985) it nay be
bi odegradable in soil; the estimted | og Koc of 1.37
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(according to Lyman et al, 1982) indicates that it nay be
highly mobile in soil (according to Swann et al, 1983)
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DATE: 10-MAR-2003

SUBSTANCE 1D:58-55-9

Reliability:
27-CCT-2000

(2) wvalid with restrictions

(19) (21) (22)

3.2.1 Monitoring Data (Environnent)

Type of measurenent:

background concentrati on

Medi um surface water
Remar k: Ri ver water, no further information
Resul t: Theophyl l i ne was detected at pg/l |evel by neans of field
desorption nmass spectronetry, peak matching and conpari son
wi th mass spectrum of authentic standard; no further
i nformati on given
27-OCT- 2000 (23)
Type of neasurenent: background concentration
Medi um ot her
Resul t: Theophylline in the order of magnitude of 1 pg/l was
detected in river water
Test condition: HPLC anal ysi s
27-OCT- 2000 (21)
3.2.2 Field Studies
3.3.1 Transport between Environnental Conpartnents
Type: adsorption
Medi a: water - soil
Met hod: other: calculated with PCKOCW N, vers. 1.63
Test substance: estimated |l og KOC = -0.2319
Reliability: (2) wvalid with restrictions
accepted cal cul ati on met hod
Fl ag: Critical study for SIDS endpoint
28-JAN- 2003 (15)
Type: volatility
Met hod: ot her
Met hod: cal cul ated with HENRYWN, Version 3.00
Resul t: HENRYs LAW CONSTANT:
H=1.7E-7 Pa*nB8/nole at 25 °C
(H = 1. 68E-12 atntnB/ nol e)
Reliability: (2) wvalid with restrictions
accepted cal cul ati on nmet hod
Fl ag: Critical study for SIDS endpoint
20-JUL-2001 (15)
Type: volatility
Met hod: other: calculated with Mackay level |: Version 2.1
Resul t: H= 1.52E-08 Pa*nB/nole at 20 degree Cel sius
Cal cul ati on basi s:
wat er solubility: 8300 g/ nB3
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Vp: 7.00E 7
| og Kow -0.01
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Reliability: (2) wvalid with restrictions
accepted cal cul ati on et hod
Fl ag: Critical study for SIDS endpoint
20-JUL-2001 (15)

3.3.2 Distribution

Medi a: air - biota - sedinent(s) - soil - water
Met hod: Cal cul ati on accordi ng Mackay, Level |
Met hod: Level | - Fugacity-based environmental equilibrium

partitioning nodel, Version 2.11
Envi ronmental nodelling centre, Trent University - 1999

Resul t: wat er : 99.98 %
air: 0. 000000534 %
soil : 0.0078 %

sedinent: 0.0079 %

Cal cul ati on basi s:
wat er solubility: 8300 g/n8

Vp: 7.00E 7
| og Kow -0.01
T. 20 °C
Reliability: (2) wvalid with restrictions
accepted cal cul ati on net hod
Fl ag: Critical study for SIDS endpoint
28- JAN- 2003 (15) (24)

3.4 Mode of Degradation in Actual Use

3.5 Biodegradation

Type: aerobi c

I nocul um other: activated sludge fromlaboratory waste water plants
treating municipal sewage

Concentration: 43 mg/| related to Test substance
20 ng/| related to DOC (Dissolved Organic Carbon)

Degr adat i on: > 90 - 100 % after 22 day(s)

Resul t: readi |l y bi odegradabl e

Met hod: CECD Cuide-line 301 A (new version) "Ready Biodegradability:
DOC Die Away Test"

Year : 1993
GLP: yes

Test substance: as prescribed by 1.1 - 1.4

Resul t: > 90 % degradation at the end of the 10-days-w ndow
| ag- Phase: 4 days,
degradati on phase: 10 days,

Test condition: ref erence substande: aniline
Rel i ability: (1) wvalid without restriction
Gui del i ne study
Fl ag: Critical study for SIDS endpoint
28- JAN-2003 (25)

UNEP PUBLICATIONS 51



OECD SIDS THEOPHYI1 I INE

3. ENVIRONMENTAL FATE AND PATHWAYS DATE: 10-MAR-2003
SUBSTANCE ID:58-55-9

Resul t: readi |l y bi odegradabl e

Test condition: Met hods for testing were those reconmended by the
Departnent of Environnment, Standing Conmittee of Analysts
(1981) and by King (1981), no further information avail able
31- OCT-2000 (21)

3.6 BOD5, COD or BOD5/COD Ratio

3.7 Bioaccunul ati on

Resul t: Using the I og Pow of -0.02 (according to Hansch and Leo,
1979) and a recommended regression equitation (according to
Lyman et al., 1982) the bioconcentration factor has been

estimated to be 0.6; consequently, bioaccumulation in
aquati c organi sns should not be inportant (Peer reviewed).
27- COCT- 2000 (12) (19)

3.8 Additional Renmarks

Remar k: Envi ronment al fate/exposure sumary:
Rel ease into the environment is expected during production
and di scharge of effluents fromhospitals; it is suggested
that theophylline may absorb sunlight and may phot odegr ade
but rate is unknown; the conpound may be biodegradable in
wat er and soil (based on bi odegradati on screening test);
adsorption to suspended solids and sedinents in water and
soil should be uninportant; volatilization from water
shoul dnot occur; the estimted bi oconcentration factor
i ndi cates that this should be uninportant in aquatic
organi sns; if present in the atnosphere in the vapor phase
the reaction with photochenically produced hydroxyl
radi cal smay be inportant (estimated half-life: 2.5 h) [Peer

revi ewed]
Reliability: (4) not assignable
secondary quotati on
19- APR- 2001 (26)
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4. ECOTOXICITY

DATE: 10-MAR-2003
SUBSTANCE 1D:58-55-9

AQUATI C ORGANI SNS

4.1 Acute/Prolonged Toxicity to Fish

Type:

Speci es:
Exposur e peri od:
Unit:

NOEC:

LCO:

LC50:

LC100:

Met hod:
Year :
GLP:

Test subst ance:

Remar k:

Test substance:

Reliability:
Fl ag:
28- JAN- 2003

static

Leuci scus idus (Fish, fresh water)

96 hour (s)

ng/ | Anal yti cal nonitoring: no
= 46.4

= 46.4

ca. 100

= 215

other: according to DIN 38 412: Bestinmung der Wrkung von
Wasserinhal tsstof fen auf Fische - Fischtest (L15), june 1982
1982

no

as prescribed by 1.1 - 1.4

LC50 (1 h) >1000 ny/|

LC50 (4 h) >460, <1000 ng/l
LC50 (24 h) >220, <460 ny/l
LC50 (48 h) >100, <220 ny/l
LC50 (72 h, 96 h) ca. 100 ng/l
LCO (48 h) = 50 ng/l

Groups of 10 fish were exposed to the test substance at
nonmi nal concentrations of 46.4, 100.0, 215.0, 464.0, and
1000.0 ng/l (pH was ca. 8.0, tenperature was 19-20 degree
C). No deaths were observed at the | owest test concentration
and at 1 hour at all concentration |evels. Deaths were
observed at concentrations of 100 ng/l and nore and occurred
at 4 to 96 hours. The highest concentration was lethal to
all fish within 4 h. At the end of the study (96 h), 5/10
fish exposed to 100 ng/l and all fish exposed to 215 ng/
and nore had di ed.
t heophyl I'i ne (anhydrous powder); according to the authors
purity was 99.5-100. 5%
(1) wvalid without restriction
test procedure according to national standard (DI N)
Critical study for SIDS endpoi nt

(27)

4.2 Acute Toxicity to Aquatic |nvertebrates

Speci es:
Exposure peri od:
Unit:

ECO:

EC50:

EC100:

Met hod:
GLP:
Test substance:

Daphni a magna (Crustacea)

48 hour (s)

ng/ | Anal ytical nonitoring: no
125

178

500

other: Directive 79/831/ EEC, C2 Annex V
no
as prescribed by 1.1 - 1.4
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Resul t:

Test condition:

Reliability:
Fl ag:
28- JAN-2003

EC50(48h) original value:178.48 nyl

concentrations no. of nobile daphnids

(mg/ 1)

0 20

3.9 20

7.8 20
16 20
31 20
63 20
125 18
250 2
500 0

Data related to nom nal concentrations.
test volume: 10 m,

4 parallels and 1 uninocul ated parall el
concentration range: 39.06 - 5000 ny/l
(1) wvalid without restriction

Gui del i ne study
Critical study for SIDS endpoint

(28)

4.3 Toxicity to Aguatic Plants e.g. Al gae

Speci es:

Endpoi nt:
Exposur e peri od:
Unit:

NCEC:

LCEC:

EC10:

EC50:

ECI0 :

Met hod:
Year :
GLP:
Test substance:

Remar k:

Reliability:

Fl ag:
28- JAN-2003

Speci es:

Endpoi nt:
Exposur e peri od:
Unit:

Scenedesnus subspi cat us
bi omass

72 hour(s)

mg/ |

= 12.5

25

18. 4

100

100

(Al gae)

Anal ytical monitoring: yes

vV Vv 1

OECD Gui de-line 201 Growt h Inhibition Test"
1984
yes

as prescribed by 1.1 -

"Al gae,

1.4

The test substance was tested in the concentration range
bet ween 100 and 3,13 ng/l.

The dilution factor was 2

Results are related to the nomi nal concentrations of the
test item The analytical recoveries varied between 98, 1%
and 101,3% at test initiation and between 98, 8% and 100, 2%
at test term nation.

(1) wvalid without restriction

Gui del i ne study

Critical study for SIDS endpoint
(29)
Scenedesmus subspicatus (Al gae)
growth rate
72 hour(s)
ng/ | Anal ytical nonitoring: yes

54
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NOEC: = 12.5
LCEC. = 25
EC10: > 100
EC50: > 100
ECI0 > 100
Met hod: CECD Guide-line 201 "Algae, Gowth Inhibition Test"
Year: 1984
GLP: yes
Test substance: as prescribed by 1.1 - 1.4
Remar k: The test substance was tested in the concentration range
bet ween 100 and 3,13 ng/|.
The dilution factor was 2.
Results are related to the nomi nal concentrations of the
test item The analytical recoveries varied between 98, 1%
and 101,3% at test initiation and between 98, 8% and 100, 2%
at test ternination.
Rel i ability: (1) wvalid without restriction
Gui del i ne study
Fl ag: Critical study for SIDS endpoint
28- JAN- 2003 (30)
4.4 Toxicity to Mcroorganisns e.g. Bacteria
Type: aquatic
Speci es: activated sludge
Exposure period: 180 m nute(s)
Unit: mg/ | Anal yti cal nonitoring:
EC50: > 1000
EC80 : > 1000
EC20 : ca. 900
Met hod: CECD Cuide-line 209 "Activated Sludge, Respiration Inhibition
Test"
GLP: yes

Test substance:

Test condition:

Rel i ability:
Fl ag:

28- JAN- 2003
Type:

Speci es:

Exposure period:
Unit:

EC10:

EC50:

ECI0

Met hod:

GLP:

as prescribed by 1.1 - 1.4

i nocul um concentration of dry substance:
concentration range: 100 - 1000 ny/|

(1) wvalid without restriction

Gui del i ne study

149/l,

Critical study for SIDS endpoint
(31)
aquatic
Pseudononas putida (Bacteria)
17 hour (s)
ng/ | Anal ytical nonitoring: no
= 1390
= 2110
= 4140
other: Growth inhibition test according to Bringmann and Kihn
(DIN 38412, part 8, draft June 1986)
no
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Test substance:

Test condition:

Reliability:
Fl ag:
28- JAN- 2003

as prescribed by 1.1 - 1.4

Data related to nominal concentrations.
test volunme: 10 m ,
4 parallels and 1 uninocul ated parallel,
concentration range: 39.06 - 5000 ny/l
(2) wvalid with restrictions
Conparabl e to guideline study with acceptable restrictions
Critical study for SIDS endpoint
(32)

4.5 Chronic Toxicity to Aquatic Organi sns

4.5.1 Chronic Toxicity to Fish

4.5.2 Chronic Toxicity to Aguatic Invertebrates
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SUBSTANCE ID:58-55-9

TERRESTRI AL ORGANI SMS

4.6.1 Toxicity to Sedinent Dwelling O gani sns

4.6.2 Toxicity to Terrestrial Plants

Speci es: Oryza sativa (Mnocotyl edon)
Endpoi nt: growt h
Met hod: ot her
GLP: no data
Test substance: no data
Remar k: The effect of theophylline on early devel opnent of rice

seedlings (growth of roots and shoots) was exam ned after
treatment over 5 or 6 days. The choosen concentration of
2.5mM reduced growth of root |ength of about 67% and that of
shoots of about 20%

Rel i ability: (2) wvalid with restrictions
Acceptabl e, well docunented publication/study report which
meets basic scientific principles

Fl ag: Critical study for SIDS endpoint

28- JAN-2003 (33)

Speci es: other terrestrial plant

Resul t: Theophyl line inhibits growth in seedlings of Coffea arabica
(Cof fee).

Reliability: (4) not assignable
secondary quot ation

20-JUL-2001 (34)

4.6.3 Toxicity to Soil Dwelling O ganisns

4.6.4 Toxicity to other Non-Mamm Terrestrial Species

4.7 Biological Effects Mounitoring

4.8 Biotransformati on and Kinetics

4.9 Additional Rennarks
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5.0 Toxi coki neti cs,

Met abol i sm and Di stri bution

5.1 Acute Toxicity

5.1.1 Acute Oral Toxicity
Type: LD50
Speci es: rat
Sex: mal e/ f ermal e
No. of Ani mals: 20
Vehi cl e: other: 0.5% Traganth in distilled water
Val ue: 272 ngl/ kg bw
Met hod: other: no data
Year: 1983
GLP: no
Test substance: other TS
Remar k: LD50 (24 h; 14 d) = 273 (193 - 389) ng/ kg (males)
LD50 (24 h; 14 d) = 272 (194 - 385) ng/ kg (fenmles)

Test substance:

Groups of 10 Sprague-Daw ey rats/sex were admi nistered the
test substance at dose |evels of 0, 100, 215, 261, 316, 464,
and 1000 ng/ kg and were observed for 14 days. No deaths were
observed in controls and at 100 ng/kg; 3/20, 9/20, 14/20,
20/ 20, and 20/20 rats adm nistered 215, 261, 316, 464, and
2000 ng/ kg, respectively, died. Al these deaths occurred
within 24 hours after dosing. No clinical signs were
observed at 100 ng/ kg, fist clinical signs as increase in
respiratory frequency at 215 ng/kg. dinical signs included
convul si ons, accelerated respiration, eyelid closure, and
sal i vation were observed at 1000 ng/ kg between 1 and 6

hour s.

Gross pathology: in some animals anem a was observed at 464
nmg/ kg. Several dead ani mal s exhi bited nonspecific bl eeding
in the thynus at doses between 316 and 1000 ng/ kg.

t heophyl I'i ne

Reliability: (1) wvalid without restriction
basi ¢ data given; conparable to guideline study

Fl ag: Critical study for SIDS endpoint
12- DEC- 2001 (35)
Type: LD50
Speci es: r at
Val ue: = 225 mg/ kg bw
Met hod: other: no data

GLP: no data
Test substance: other TS
Remar k: no further data
Test substance: t heophyl I'i ne
Reliability: (4) not assignable
20- NOv- 2001 (36)
Type: LD50
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Speci es: nmouse
Val ue: = 332 ng/ kg bw
Met hod: other: no data

GLP: no data
Test substance: other TS

Remar k: no further data
Test substance: t heophyl l'i ne
Reliability: (4) not assignable
20- NOV- 2001 (3)
Type: LD50
Speci es: nouse
Val ue: = 235 ng/ kg bw
Met hod: other: no data

GLP: no data
Test substance: other TS
Remar k: no further data
Test substance: t heophyl I'i ne
Reliability: (4) not assignable
20- NOV-2001 (37)
Type: LD50
Speci es: nmouse
Val ue: = 600 ng/ kg bw
Met hod: other: no data

GLP: no
Test substance: other TS
Remar k: no further data
Test substance: t heophyl I'i ne
Reliability: (4) not assignable
20- NOV- 2001 (38)
Type: LD50
Speci es: rabbi t
Val ue: = 350 ng/ kg bw
Met hod: other: no data

GLP: no data
Test substance: other TS
Remar k: no further data
Test substance: t heophyl I'i ne
Reliability: (4) not assignable
20- NOV- 2001 (39)
Type: LD50
Speci es: gui nea pig
Val ue: = 183 ng/ kg bw
Met hod: other: no data

GLP: no data
Test substance: other TS
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Remar k: no further data

Test substance: t heophyl I'i ne

Reliability: (4) not assignable

20- NOV- 2001 (36)

5.1.2 Acute Inhalation Toxicity

Type:
Speci es:
Sex:

No. of Ani mal s:

Vehi cl e:
Exposure tine:
Val ue:

Met hod:
Year :
GLP:

Test substance:

Remar k:

Test subst ance:

Reliability:
Fl ag:
12- DEC- 2001

5.1.3 Acute Dernnl

LC50

rat

mal e/ f emal e

10

ot her: Aerosi

4 hour (s)

> 6.7 ng/l

CECD Guide-line 403 "Acute Inhalation Toxicity"
1989

no

as prescribed by 1.1 - 1.4

Groups of 5 Wstar rats/sex were exposed to a dust aeroso
of the test substance using a head-nose inhalation system
The test substance was m xed with Aerosil (1 and 2 wt% for
generation of the inhalation atnosphere; analytica
concentrations of the test substance anounted 2.39 and 6.7
ng/l. After exposure for 4 hours, all animals were observed
for 14 days.
No deaths occurred. Clinical signs of toxicity
i ncl uded changes in respiration (irregular, accelerated
intermttent, gasping), eyelid closure (over the whole
observation tine), salivation, restlessness (over the whole
observation tinme), and attenpts to escape (up to 1/4h) were
observed in both test concentrations.
t heophyl |l i ne (anhydrous, mcronized); according to the
aut hors, purity was 99.5-100.5%
(1) wvalid without restriction
gui del i ne study (OECD)
Critical study for SIDS endpoint

(40)

Toxicity

Type:
Speci es:
Sex:

No. of Ani mals:

Vehi cl e:
Val ue:

Met hod:
GLP:

Test substance:

LD50

rat

mal e/ f emal e

10

ot her: olive oi
> 2000 ng/ kg bw

other: no data
no
as prescribed by 1.1 - 1.4

Remar k: No deaths and no substance related effects were observed in
5 male and 5 fenale Wstar rats after a sem occl usive
application (24 h) of the test substance in olive oi
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Test substance:

Reliability:
Fl ag:
12- DEC- 2001

foll owed by a 14-day observation period. The application
sites were washed after renoval of the application patches.
theophyl I i ne (anhydrous, micronized)
(1) wvalid without restriction
conpar abl e to guideline study
Critical study for SIDS endpoint
(41)
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5.1.4 Acute Toxicity, other Routes

Type: LD50
Speci es: r at
Route of admin.: i.p.
Val ue: = 206 ng/ kg bw
Met hod: other: no data
GLP: no data
Test substance: other TS
Test substance: t heophyl I'i ne
05- SEP-2000 (3)
Type: LD50
Speci es: rat
Route of admin.: i.p.
Val ue: = 188 ng/ kg bw
Met hod: other: no data
GLP: no
Test substance: other TS
Test substance: t heophyl I'i ne
05- SEP-2000 (42)
Type: LD50
Speci es: nouse
Route of admin.: i.p.
Val ue: = 217 ny/ kg bw
Met hod: other: no data
GLP: no data
Test substance: other TS
Test substance: t heophyl I'i ne
05- SEP-2000 (3)
Type: LD50
Speci es: nmouse
Route of admin.: i.p.
Val ue: = 70 mg/ kg bw
Met hod: other: no data
GLP: no data
Test substance: other TS
Test substance: t heophyl I'i ne
05- SEP-2000 (43)
Type: LD50
Speci es: nouse
Route of admin.: i.p.
Val ue: = 200 ng/ kg bw
Met hod: other: no data
GLP: no
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Test substance: other TS
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Test substance:

t heophyl I'i ne

05- SEP-2000 (44)
Type: LD50
Speci es: nouse
Route of admin.: s.c.
Val ue: = 138 ng/ kg bw
Met hod: other: no data
GLP: no
Test substance: other TS
Test substance: t heophyl |'i ne
05- SEP- 2000 (45)
Type: LD50
Speci es: nmouse
Route of admin.: s.c.
Val ue: = 184 ng/ kg bw
Met hod: other: no data
GLP: no
Test substance: other TS
Test substance: t heophyl I'i ne
05- SEP-2000 (46)
Type: LD50
Speci es: nouse
Route of admin.: i.m
Val ue: = 271 ng/ kg bw
Met hod: other: no data
GLP: no data
Test substance: other TS
Test substance: t heophyl I'i ne
05- SEP- 2000 (47)
Type: LD50
Speci es: nmouse
Route of admin.: i.v.
Val ue: = 136 ng/ kg bw
Met hod: other: no data
GLP: no
Test substance: other TS
Test substance: t heophyl I'i ne
05- SEP-2000 (48)
Type: LD50
Speci es: nouse
Route of admin.: i.v.
Val ue: = 210 ng/ kg bw
Met hod: other: no data
& UNEP PUBLICATIONS
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GLP: no
Test substance: other TS
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Test substance:

05- SEP-2000

Type:
Speci es:

Rout e of admn.:

Val ue:

Met hod:
GLP:

Test subst ance:

Test substance:

05- SEP-2000

Type:
Speci es:

Rout e of adm n.:

Val ue:

Met hod:
GLP:

Test substance:

Test substance:

05- SEP-2000

Type:
Speci es:

Rout e of admn.:

Val ue:

Met hod:
GLP:

Test subst ance:

Test substance:

05- SEP-2000

t heophyl I'i ne

LD50

r abbi t

i.V.

= 150 ny/ kg bw
other: no data
no data

other TS

t heophyl I'i ne
LD50

rat

ot her: unspecified
= 300 ng/ kg bw
other: no data
no data

other TS

t heophyl I'i ne

LD50

nouse

ot her: unspecified
= 400 ny/ kg bw

ot her: no data

no data

other TS

t heophyl I'i ne

5.2 Corrosiveness and Irritation

5.2.1 Skin Irritation

Speci es:
Concentration
Exposure
Exposure Ti ne:

No. of Ani mal s:

PDI | :
Resul t:

EC classificat.:

Met hod:
Year :
GLP:

Test substance:

rabbi t

50 %

Sem occl usi ve
4 hour (s)

3

0

not irritating
not irritating

OECD Gui de-line 404

1981
no

as prescribed by 1.1 -

"Acut e Der mal

(49)

(47)

(36)

(36)

Irritation/ Corrosion"
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Remar k: One male and two femal e White Vienna rabbits were applied
ca. 0.5 g of a 50% aqueous suspension of the test substance
under sem occlusive conditions. After 4 h, the application
patches were renoved, and the application sites were washed
Scoring was nade at 4, 24, 48, and 72 hours after beginning
of the study. Very slight reddening was observed in the 2
femal es at 4 hours. No other signs of irritation were noted.
Mean irritation index was 0.O0.
Reliability: (1) wvalid without restriction
gui del i ne study (OECD)
Fl ag: Critical study for SIDS endpoint
12- DEC- 2001 (50)
5.2.2 Eye Irritation
Speci es: rabbi t
Concentration: undi | ut ed
Dose: .1 om
Coment : not rinsed
No. of Animals: 3

Resul t:

EC classificat.:

Met hod:
Year :
GLP:

Test subst ance:

Remar k:
Reliability:
Fl ag:

11- DEC- 2001

5.3 Sensitization

not irritating
not irritating

CECD CGui de-1ine 405
1981

no

as prescribed by 1.1 - 1.4

"Acute Eye Irritation/ Corrosion"

One tenth miIlilitre (bulk volunme; ca. 51 ng) of the solid
test substance was placed into the right conjunctival sac of
each of 3 male White Vienna rabbits. The eyes were not
rinsed. Scoring was made at 1, 24, 48, and 72 hours and at 8
days after instillation. Very slight corneal opacity was
observed in 1-2 rabbits up to day 8. Slight to well-defined
conjunctival redness and conjunctival swellings were
observed in all 3 rabbits up to 72h and 48h, respectively.
The findings were reversible in 2 of the 3 aninmals. On day 8
one ani mal showed conjuctiva redness (grad 2) and slight
cornea opacity (grad 1) and keratitis. The effects could
possi bl e be due to nmechanical irritation by the crystalline
test substance. The iris was unaffected in each animl at
each tinme. Mean irritation indices were 0.6 (cornea
opacity), 0.0 (iritis), 1.8 (conjunctival redness), and 0.6
(conjunctival swelling).
(2) wvalid with restrictions
gui del i ne study (COECD)
Critical study for SIDS endpoint

(50)

5.4 Repeated Dose Toxicity

Speci es:
Strain:

rat Sex: nmal e/ femal e

Fi scher 344
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Route of admi nistration: oral feed
Exposure peri od: 14 weeks
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Frequency of treatnment: continuously in the diet
Post exposure peri od: none

Doses:

Control Group:
LQOAEL:

Met hod:
GLP:
Test substance:

Remar k:

Resul t:

ca. 75, 125, 250 ng/kg bw/d (males); ca. 75, 125, 275
ng/ kg bw d (fenal es) (1000, 2000, 4000 ppmin the diet)
yes, concurrent no treatnent

75 nmg/ kg bw
ot her: National Toxicol ogy Program ( NTP)
no data
other TS

Theophylline is a non-specific phosphodi esterase inhibitor
whi ch may cause excessive vasodilatation. The nesenteric and
pancreatic arteries in rats are particularly sensitive to the
excessi ve vasodi | at or- phar macol ogi cal activity of

t heophyl l'i ne, caffeine and other vasodil ator drugs. The
periarteritis my be a consequence of henodynani ¢ changes

i nduced in the vascular wall. (Nyska et al., 1998)

The effects of subchronic feeding of the test substance was
i nvestigated. Three groups of 10 Fischer 344/ N rats/sex were
fed diets containing the test substance at concentrations of
1000, 2000, and 4000 ppm According to the authors, these
concentrations corresponded to approximate daily doses of
75, 125, and 250 ng/ kg bw d, respectively, for males and 75,
125, and 275 nmg/ kg bw d, respectively, for fermales. Contro
rats were fed unsuppl enmented diets.

There were no nortality or significant weight-gain
depression in any of the treated groups. The food
consunption was unaffected. There were no clinical findings
attributed to theophylline exposure.

No substance-related signs of toxicity or gross |lesions were
observed. Mean cell volunme and nmean cell henogl obin was
significantly increased in both md and high dose males.
Segnent ed neutrophil counts were significantly increased in
all dosed fenmles. Absolute and rel ative kidney weights of
the high dose nales were significantly elevated. A
treatnent-related increase in the severity of nephropathy
was observed in all males including the control group.
However the severity of |esions progressed with dose
(control and | ow dose: mninmal, md-dose: mld, high-dose
noder at e) .

A significant dose-dependent increase of the incidence of
periarteritis of the nediumsized nesenteric arteries

adj acent to the pancreas and/or nesenteric |ynph nodes was
found in the md and hi gh dose of males (2 and 3 ani mals
resp.) and in all dose groups of females (1,1,5 aninals).
Periateritis was characterized by infiltration of
mononucl ear and pol ynor phonucl ear | eukocytes into the nedia
and adventitia, and the nore severe | esions included
degeneration of nedial smooth nuscle and periarterial
fibrosis. Increases in segnented neutrophiles counts were
1.18 (controls), 1.99; 1.72; 2.45 10e3/uL. These effects
were al so observed in the 2-year study in nales of the

hi ghest dose group (75 ng/ kg bw d).

There were no significant differences between control and
exposed rats in sperm norphol ogy or vagi nal cytol ogy
paranmeters. No hi stopathol ogi cal findings were observed in
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Test condition:
Test substance:

Reliability:
Fl ag:

10- MAR- 2003
Speci es:
Strain:

The LOAEL of 75 ng/kg bw/ d relates to periarteritis
(femal es) and nephropathy (mal es).
Groups of 10 ani mal s/ sex.
theophyl I ine; according to the authors, purity was >99%
(1) wvalid without restriction
conpar abl e to guideline study
Critical study for SIDS endpoint
(51) (52) (53) (54)

rat Sex: mal e/ fenmal e
Spr ague- Daw ey

Route of adm nistration: oral feed

Exposur e peri od:

4 weeks

Frequency of treatnment: continuously in the diet
Post exposure peri od: none

Doses:
Control G oup:
Met hod:
Year:
GLP:

Test substance:

Remar k:
Resul t:

Test substance:

Reliability:
10- MAR- 2003
Speci es:
Strain:

ca. 440 ng/ kg bw d, reduced to 220 nmg/ kg bw d (8000 ppm
in the diet, reduced to 4000 ppm after 2 weeks)
yes, concurrent no treatnent

ot her
1991

yes
other TS

only one dose tested
Groups of 15 rats/sex were fed a diet containing the test
substance at a concentration of O (control) or 8000 ppm The
concentration of the test substance was reduced to 4000 ppm
starting in study week 3. No deaths occurred. Body wei ghts
of the treated rats were significantly |ower than control
Food consunption was reduced throughout the study in treated
mal es and during the initial 2 weeks in treated fenal es.
Tail lesions (sores) and red encrustations around the nose
were seen in the treated group. Individual treated nales
exhi bi ted paraphi nosis. Henmtol ogi cal paranmeters were
unaffected. Clinical chem stry and urinalysis reveal ed sone
changes; however, according to the authors, these
alterations were considered to be representative of a
pharmacol ogi ¢ effect of the test substance and not
i ndi cative of systemic toxicity. At necropsy, significantly
reduced wei ghts of heart and kidneys were seen in males. No
treatment-rel ated changes were seen, except the tail sores
nment i oned above.
theophyl l i ne; according to the authors, purity was 100%
(anal yzed)
(2) wvalid with restrictions

(55)

rat Sex: male/fenmal e
Fi scher 344

Route of adm nistration: oral feed

Exposur e peri od:

16 days

Frequency of treatnment: continuously in the diet
Post exposure peri od: no

Doses:

50, 100, 250, 450, 1000 ng/kg bw d (males), 75, 150,
250, 450, 1100 ngy/kg/d (femal es) (500, 1000, 2000,
4000, 8000 ppm

UNEP PUBLICATIONS 71



OECD SIDS THEOPHYI1 I INE

5. TOXICITY DATE: 10-MAR-2003
SUBSTANCE ID:58-55-9

Control G oup: yes
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Met hod: ot her: National Toxicol ogy Program (NTP)

Year : 1998

GLP: no data
Test substance: other TS
Resul t: Al rats survived until the end of the study. No clinica

findings were attribute to theophylline treatnent.

The final

mean body wei ghts and body wei ght gai ns of 8000 ppm nal es
and femal es were significantly |ess than those of the

controls.

The absolute and rel ative testes weights of 4000

ppm mal es were significantly greater than those of the

control s.

Increase incidences of uterine hypoplasia were

observed m croscopically in exposed groups of fenales.

Test condition:
Test substance:

5 males and 5 fennl es
t heophyl I i ne;

according to the authors, purity was >99%

Reliability: (2) wvalid with restrictions
basi ¢ data given, not enough animals per group

10- MAR- 2003 (56) (53)
Speci es: r at Sex: mal e/ femal e
Strain: Fi scher 344
Rout e of administration: gavage
Exposure peri od: 14 weeks
Frequency of treatnment: 5 d/w
Post exposure peri od: none
Doses: 37.5, 75, 150 ng/ kg bw d
Control G oup: yes, concurrent vehicle
LOAEL: 37.5 ng/ kg bw
Met hod: ot her: National Toxicol ogy Program (NTP)

GLP: no data
Test substance: other TS

Remar k:

Theophyl line is a non-specific phosphodi esterase inhibitor
whi ch may cause excessive vasodilatation

The nesenteric and

pancreatic arteries in rats are particularly sensitive to the

excessi ve vasodi | at or- phar macol ogi ca
t heophyl |'i ne,

activity of

caffeine and other vasodil ator drugs. The

periarteritis may be a consequence of henbdynam c changes

i nduced in the vascul ar
The effects of subchronic exposure to the test substance was
i nvestigated. Three groups of 10 Fischer
adm ni stered the test substance in corn oil

were given the vehicle.
dose group di ed;
significant.
i ncreased in high dose fenales
of toxicity or gross |esions were observed. Mean cel

of high dose nal es and nean cell

Resul t:

wall. (Nyska et al., 1998)

344/ N rats/sex were
control rats
One mal e and one femal e of the high
however, this was not statistically

Mean body weight gain was significantly

No substance-rel ated signs
vol une

henogl obin of all treated

mal es was significantly increased.

A dose-dependent
pancreatic periarteritis was observed in al
(control
5/10) and females (0/10; 2/10; 2/10; 3/10 resp.).
periarteritis observed in one contro

increase in incidences of nmesenteric and/or
treated nal es
1/10; 37.5 ng/kg 1/10; 75 ng/kg: 2/10; 150 ny/kg:
The

mal es was nore

consistent with that cormmonly observed in aged rats and

consi sted of m ni mal,

focal |ynphocytes accunul ation
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Test condition:
Test substance:

Reliability:
Fl ag:

10- MAR- 2003
Speci es:
Strain:

adj acent to the artery. Periateritis was characterized by
infiltration of mononucl ear and pol ynor phonucl ear | eukocytes
into the nedia and adventitia, and the nore severe |esions
i ncl uded degeneration of nedial smooth nuscle and
periarterial fibrosis. Theophylline-related arterial |esions
were noted in the 2 year study only in nale rats given the
hi gh dose of 75 ng/kg bw, this effect was statistically
significant.
There were no significant differences between control and
exposed rats in sperm norphol ogy or vagi nal cytol ogy
paranmeters. No histol ogi cal changes were seen in the sex
or gans.
The LOAEL of 37.5 ng/kg bw/ d relates to periarteritis in
both sexes.
Groups of 10 ani mal s/ sex.
theophyl I ine; according to the authors, purity was >99%
(1) wvalid without restriction
conpar abl e to gui deline study
Critical study for SIDS endpoint

(51) (52) (53) (54)

rat Sex: mual e/ femal e
Spr ague- Daw ey

Rout e of admi nistration: gavage

Exposur e peri od:

4 weeks

Frequency of treatnment: daily
Post exposure peri od: none

Doses:
Control Group:

Met hod:
Year:
GLP:
Test substance:

Remar k:
Resul t:

Test substance:

Reliability:

200 mg/ kg bw/d
yes, concurrent vehicle

other: no data
1991

yes

other TS

only one dose tested

Groups of 15 rats/sex were adnministered a suspension of the
test substance in corn oil at a dose |evel of 200 ng/kg/d or
the vehicle only (control). Four treated nal es di ed. Body
wei ghts of the treated femal es were significantly higher
than control. Food consunption was enhanced throughout the
study in treated females. Tail |esions (sores) and red
encrustations around the nose were seen in the treated
group. Individual treated nal es exhibited chronodacryorrhea,
dyspnea, and transient salivation. Hematol ogi cal paraneters
were unaffected. Cinical chem stry and urinalysis reveal ed
some changes; however, according to the authors, these
alterations were considered to be representative of a
pharmacol ogi ¢ effect of the test substance and not

i ndi cative of systemc toxicity. At necropsy, significantly
i ncreased wei ghts of l|iver, kidneys and heart were seen in
dosed fenmal es. Tail sores were seen in the treated rats.

Dar kend | ungs, splenic pallor, and fluid-filled stomachs
wer e observed in several animals receiving the test
substance. No other treatnment-rel ated changes were seen.
theophyl I ine; according to the authors, purity was 100%
(anal yzed)

(2) wvalid with restrictions
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Speci es: rat Sex: mal e/feml e

Strain: Fi scher 344

Rout e of administration: gavage

Exposur e peri od:

16 days

Frequency of treatnment: once and twice daily
Post exposure peri od: no

Doses:

Control G oup:

Met hod:
Year :
GLP:
Test substance:

Resul t:

Test condition:
Test substance:

Reliability:
Fl ag:

10- MAR- 2003
Speci es:
Strain:

12.5 (twice daily), 25 (once daily), 50 (once daily),
50 (twice daily), 100 (once daily), 200 (once daily),
200 (twice daily), 400 (once daily) ng/kg bw

yes

ot her: National Toxicology Program (NTP)
1998

no data

other TS

Al'l rats receiving 400 ng/ kg once daily and all but one
femal e receiving 200 nmg/ kg twi ce daily died during the
study. In groups dosed once daily, final mean body wei ght
gai ns of nmales receiving 100 or 200 ng/ kg and nmean body
wei ght gains of females receiving 50, 100, or 200 ng/ kg were
| ess than those of the controls. The final main body weights
and body wei ght gains of groups receiving theophylline tw ce
daily were generally simlar to those of groups receiving
the sane daily dosage once daily. Clinical findings included
rapid or | abored respiration, hunched posture, and
squinting. In groups dosed once daily, absolute and relative
uterus wei ghts of females receiving 100 or 200 ng/ kg once
daily were significantly less than those of the controls,
and absolute and relative uterus weights of fenuales
receiving 100 ng/ kg once daily were significantly |ess than
those of females receiving 50 ng/kg twice daily. Uerine
atrophy was observed in three femal es receiving 200 ng/ kg
twice daily. Periarteritis of the nmesenteric arteries was
observed in two nales and two fenml es receiving 400 ng/ kg
once daily.
5 males and 5 femal es/ group
t heophylline in corn oil; according to the authors, purity
was >99%
(2) wvalid with restrictions
basic data given, not enough aninals per group
Critical study for SIDS endpoi nt

(56) (53)

nouse Sex: mml e/ femal e
B6C3F1

Route of admi nistration: oral feed

Exposur e peri od:

14 weeks

Frequency of treatnment: continuously in the diet
Post exposure peri od: none

Doses:

Control Group:
LOAEL:

Met hod:
Year :

ca. 175, 400, 800 ng/kg bw d (males); ca. 225, 425, 850
ng/ kg bw d (fenal es) (1000, 2000, 4000 ppmin the diet)
yes, concurrent no treatnent

1000 ppm

ot her: National Toxicol ogy Program (NTP)
1998

76
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GLP: no data
Test substance: other TS
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Resul t: The effects of subchronic feeding to the test substance was
i nvestigated. Three groups of 10 mice/sex were fed diets
containing the test substance at concentrations of 1000,
2000, and 4000 ppm According to the authors, these
concentrations corresponded to approxi mate daily doses of
175, 400, and 800 ng/kg, respectively, for males and 225,
425, and 850 ny/ kg, respectively, for fenmales. Control mce
were fed unsuppl enented diets. No deaths occurred throughout
the study. The final nean body wei ghts and body wei ght gains
of all treated m ce were significantly decreased. Food
consunpti on was unaffected. There were no clinical findings
rel ated to theophylline exposure.

Leukocyte and segmented neutrophil counts were significantly
i ncreased in high dose nales and fermales and in md dose
femal es; |ynphocyte counts were significantly increased in
hi gh dose nal es.

Hi st opat hol ogy reveal ed a hepat hocyte gl ycogen depl eti on,
which is considered as a result of | ower body weights. No
ot her findings.

There were no biological significant differences between
control and exposed nmice in sperm norphol ogy or vagina
cytol ogy paraneters. No histol ogi cal changes were observed
in the sex organs. The LOAEL based on the reduced body

wei ght in mal es and fenal es.

LOAEL 1000 ppm (175 ng/kg/d, males), (225 ng/kg/d, fenuales)

Test condition: Groups of 10 ani mal s/ sex.
Test substance: t heophyl l'i ne; according to the authors, purity was >99%
Rel i ability: (1) wvalid without restriction
conpar abl e to guideline study
Fl ag: Critical study for SIDS endpoi nt
10- MAR- 2003 (51) (52) (53)
Speci es: nmouse Sex: mal e/femal e
Strain: Swi ss
Rout e of administration: oral feed
Exposure peri od: 23 days
Frequency of treatnment: continuously in the diet
Post exposure peri od: none
Doses: ca. 1600 ng/ kg bw d, reduced to 800 ng/ kg bw d (8000
ppmin the diet, reduced to 4000 ppm after 2 weeks)
Control G oup: yes, concurrent no treatnent
Met hod: other: no data
GLP: yes
Test substance: other TS
Remar k: only one dose tested
Resul t: Groups of 15 mce/sex were fed a diet containing the test

substance at a concentration of 0 (control) or 8000 ppm
treatment period was planned to be 4 weeks. The
concentration of the test substance was reduced to 4000 ppm
starting in study week 3; treatnment was stopped on day 23
One treated nouse di ed. Body wei ght gains were decreased in
treated males and increased in treated fenales. Food
consunption was increased in femal es during weeks 3 and 4
(adm ni stration of the reduced dose). Hunched posture
trenors, and hypoactivity were seen in several treated
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mal es. Hemmt ol ogi cal paraneters were unaffected. Cinical
chenmistry reveal ed significantly decreased creatinine | evels
for treated femal es and increased potassium | evel for
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treated nmales and fermales. At necropsy, significantly
reduced testicular weights (absolute and rel ative) were seen
in males. No clear treatnent-related gross observations were

not ed.
Test substance: theophyl I i ne; according to the authors, purity was 100%
(anal yzed)
Reliability: (2) wvalid with restrictions
10- MAR- 2003 (57)
Speci es: nmouse Sex: mal e/femal e
Strain: B6C3F1
Rout e of administration: oral feed
Exposure peri od: 16 days
Frequency of treatnment: continuously in the diet
Post exposure peri od: no
Doses: 250, 475, 950, 1800 2000 nmg/ kg bw d (nal es; 300, 450,
1225, 2000 4375 ng/ kg bw (fermal es) (500, 1000, 2000,
4000, 8000 ppm
Control G oup: yes
Met hod: ot her: National Toxicol ogy Program (NTP)
Year: 1998
GLP: no data
Test substance: other TS
Resul t: All mice survived until the end of the study. Final nean

body wei ghts of 4000 and 8000 ppm fenml es and nmi n body

wei hgt gai ns of 2000, 4000 and 8000 ppm fenml es were
significantly greater than those of the controls. Feed
consunpti onby exposed groups was simlar to that by the
controls, except that by the 8000 ppm nal es, which was
approximately 40% the amount of feed consunmed by the contro
group. Hi stopathol ogi c exam nati ons were not performed due
to the absence of nortality and significant exposure-rel ated

| esi ons.

Test condition: 5 males and 5 femal es/ group

Test substance: theophyl line; according to the authors, purity was >99%

Reliability: (2) wvalid with restrictions

10- MAR- 2003 (53)

Speci es: nmouse Sex: male/femal e

Strain: B6C3F1

Rout e of adm ni stration: gavage

Exposur e peri od: 14 weeks

Frequency of treatnment: no data

Post exposure peri od: none

Doses: 75, 150, 300 ng/kg bw d

Control G oup: yes, concurrent vehicle

Met hod: ot her: NTP Programm

GLP: no data

Test substance: other TS

Resul t: The effects of subchronic exposure to the test substance was
i nvestigated. Three groups of 10 nice/sex were adninistered
the test substance in corn oil; control mce were given the

vehicle. Three nales and all fermal es of the high dose group,
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Test condition:
Test substance:

Reliability:
Fl ag:

10- MAR- 2003
Speci es:
Strain:

one | ow dose nmal e and one control ferale died. Final nean
body wei ghts and body wei ght gains were significantly
reduced in both md and high dose nales. There were no
clinical findings attributed to theophylline treatnent.
Mean cell volunme and nean cell henogl obi ne of high dose
mal es was significantly increased. Histopathology reveal ed
no findings attributed to the test substance or changes in
t he sex organs.
Hi st opat hol ogy reveal ed a hepat hocyte gl ycogen depletion in
the femal es, which is considered as a result of |ower body
wei ghts. Lynphoid depletion (mninmal to noderate) was
observed in the thynmus and spl een of the high-dose mal e and
as considered to be related to stress associated with
t heophyl | i ne adm ni strati on.
There were no biol ogical significant differences between
control and exposed nice in sperm norphol ogy or vagina
cytol ogy paranmeters. The NOAEL based on the reduced
bodywei ght in mal es and fenal es.
NOAEL mal e; 75 ng/kg bw d; female 150 ng/ kg bw d
Groups of 10 ani nal s/ sex.
theophyl li ne; according to the authors, purity was >99%
(1) wvalid without restriction
conpar abl e to guideline study
Critical study for SIDS endpoint

(51) (52) (583)

nmouse Sex: mal e/ fenmnl e
Swi ss

Rout e of administration: gavage

Exposur e peri od:

4 weeks

Frequency of treatment: daily
Post exposure peri od: none

Doses:
Control Group:

Met hod:
GLP:
Test substance:

Remar k:
Resul t:

Test substance:
Reliability:

10- MAR- 2003

200 ng/ kg bw/ d
yes, concurrent vehicle

ot her: ot her
no data
other TS

only one dose tested
Groups of 15 mice/sex were adm ni stered a suspension of the
test substance in corn oil at a dose level of 200 ng/kg/d or
the vehicle only (control) for 4 weeks. Twelve males and 6
femal es of the treated group di ed. Body wei ght gains and
organ wei ghts were simlar to control. Food consunption was
increased in females throughout the study. Treated ani mals
experi enced squinting, hypoactivity, dyspnea, abrasions on
the neck, and alopecia. Prior to death, ataxia, rapid
respiration, and hyperactivity foll owed by hypoactivity, and
in males, and apparent distention of the scrotal sac was
not ed. Hematol ogi cal and clinical-chenical paraneters were
unaf fected. Gross necropsy reveal ed al opeci a and scabs on
the neck in the dosed group
theophyl I ine; according to the authors, purity was 100%
(anal yzed)
(3) invalid
only one dose tested

(57)
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Speci es: nmouse Sex: mal e/feml e
Strain: B6C3F1
Rout e of administration: gavage
Exposur e peri od: 16 days
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Frequency of treatment:

once and twice daily

Post exposure peri od: no

Doses:

Control Group:

Met hod:
Year :
GLP:

Test subst ance:

Resul t :

Test condition:
Test substance:

Reliability:
16- JUL- 2001

5.5 CGenetic Toxici

12.5 (twice daily), 25 (once daily), 50 (once daily),
50 (twice daily), 100 (once daily), 200 (once daily),
200 (twice daily), 400 (once daily) mg/kg bw

yes

ot her: National Toxicol ogy Program (NTP)
1998

no data

other TS

Three males and all feral es receiving 400 ng/ kg once daily
died on day 1. There were no significant differences in
final nean body wei ghts or body weight gains. There were no
hi stopat hol ogi ¢ findings attrbuted directly to theophylline.
5 mal es and 5 femal es/ group
t heophylline in corn oil; according to the authors, purity
was >99%
(2) wvalid with restrictions
(53)

ty 'in Vitro'

Type:

System of testing:

Concentrati on:

Met abolic activati

Resul t:

Met hod:
Year :
GLP:

Test subst ance:

Remar k:

Test substance:

Reliability:
12- DEC- 2001
Type:

System of testing:

Concentration:

Cyt ogeneti c assay

Chi nese hanster cell line (CHL)
250, 500, 1000, 2000 ug/m

on: with and wi t hout
anbi guous

other: no data
1978

no data

other TS

Chronopsomal aberration test with and wi thout netabolic
activation with S 9 nmix prepared fromrat |iver hongenate.
CHL cells were exposed for 24 or 48 h to concentrations of
0.25, 0.5, and 1.0 without S-9 and to 0.5, 1.0, and 2.0
nmg/mM with S-9. Preparations were made by an air-dry nethod,
100 met aphases were eval uated. Chronmpsonal aberrations were
observed in the absence of S-9 in the 500 and 1000 ug/m
dose, but not in the presence of S-9.

The number of polyploid cells was not significantly altered.
Negative results were given after short (4 hours, no exact
data) exposure with and without S9 mix up to 2000 ug/m.
This study is evaluated as negative by NTP

t heophyl I'i ne

(3) invalid
not well docunmented, data |acking
(58) (59)

Cyt ogeneti c assay
Human | ynphocyt es
0, 100, 150, 200 ug/m
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Met abolic activati
Resul t:

Met hod:
GLP:
Test substance:

Test substance:

Reliability:
12- DEC- 2001
Type:

System of testing:
Concentration

Met abolic activati
Resul t:

Met hod:
GLP:
Test substance:

Renar k:

Test substance:

Rel i ability:
19- NOV- 2001
Type:

System of testing:
Concentration

Met abolic activati
Resul t:

Met hod:
Year :
GLP:
Test substance:

Remar k:

Test substance:
Rel i ability:
20- NOV- 2001

Type:

System of testing:
Concentration

Met abolic activati
Resul t:

Met hod:
GLP:
Test substance:

Remar k:

Test substance:

on: no data
positive

other: no data
no data
other TS

comrerci al tablets (Theobid 300, Cipla Ltd. Bonbay)
(4) not assignable
secondary literature

(60)
ot her
Eugl ena gracilis
480 ug/ m
on: no data
positive
other: no data
no
other TS
I nduction of auxotrophic nutations was observed at a
concentration 12 ng/25 nl .
unsui tabl e test system
t heophyl I'i ne
(3) invalid
(61) (62)
Baci |l us subtilis reconbination assay
Bacillus subtilis
no data
on: wi th and without
negative
other: no data
1980
no data
other TS
essential details lacking, sec. literature
t heophyl I'i ne
(3) invalid
(63)
ot her
Si | kwor m
no data
on: wi t hout
negative

other: no data
no data
other TS

Test for nutations.
unsui tabl e test system
t heophyl I'i ne

84
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Reliability: (3) invalid

19- NOv- 2001 (63)
Type: Sister chromatid exchange assay

System of testing: Hanster lung fibroblasts
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Concentration
Met abolic activati
Resul t:

Met hod:
GLP:
Test substance:

Test substance:

Rel i ability:
12- DEC- 2001
Type:

System of testing:
Concentration

Met abolic activati
Resul t:

Met hod:
GLP:
Test substance:

Remar k:
Test substance:
Rel i ability:

12- DEC- 2001

Type:

System of testing:
Concentration

Met abolic activati
Resul t:

Met hod:
Year :
GLP:
Test substance:

Test substance:

no data
wi t hout
positive

on:

ot her: no data
no data

other TS
t heophyl I'i ne

(4) not assignable
secondary literature

Cyt ogeneti c assay

Hanster lung fibroblasts
no data

on: wi t hout
positive

other: no data

no data

other TS

Chronpsomal aberration test.
t heophyl I'i ne
(4) not assignable

secondary literature

(63)

(64) (65) (63) (66)

Si ster chromati d exchange assay

Human enbryo fi brobl asts
no data

wi t hout

positive

on:

other: no data
1980
no data

other TS

t heophyl I'i ne

Reliability: (4) not assignable
secondary literature

12- DEC- 2001 (63)
Type: Ames test
System of testing: Sal monel I a typhi nurium TA98, TA100, TA1537
Concentration: no data
Met abol i ¢ activati on: with and w t hout
Resul t: negative
Met hod: other: no data

Year : 1981

GLP: no data
Test substance: other TS
Remar k: essential details |acking
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Test substance: t heophyl I'i ne
Reliability: (3) invalid
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20- NOv-2001 (67)
Type: Ames test
System of testing: Sal monel I a typhi murium TA98, TA100
Concentration: no data
Met abol i ¢ activati on: wi th and without
Resul t: negative
Met hod: other: no data

Year: 1980

GLP: no data

Test substance: other TS
Remar k: essential details |acking, secondary literature
Test substance: t heophyl I'i ne
Reliability: (3) invalid
20- NOv- 2001 (63) (68)
Type: Bacterial gene nutation assay
System of testing: Escherichia col
Concentration: 150 ug/ m
Met abol i ¢ activati on: wi t hout
Resul t: positive
Met hod: other: no data

Year : 1951

GLP: no
Test substance: other TS
Remar k: essentail details |acking

Phage T5 resistance was increased, no nutagenicity
screeni ng.

Test substance: t heophyl I'i ne
Reliability: (3) invalid
20- NOv- 2001 (69) (70)
Type: Bacterial gene nutation assay
System of testing: Escherichia coli 15h+m
Concentration: no data
Met abol i ¢ activati on: wi t hout
Resul t: positive
Met hod: other: no data

Year: 1958

GLP: no
Test substance: other TS
Remar k: essentail details |acking

Met hi oni ne auxotrophy to mnethionine protrophy was induced.
No strain for nutagenicity screening.

Test substance: t heophyl I'i ne

Reliability: (3) invalid

20- NOV-2001 (71)
Type: other: Bacillus subtilis nultigene sporul ation test
System of testing: Bacil |l us subtilis 168DB, BY886, hcr9 (exc-)
Concentration: 7.5, 10, 15, 20 nmg/m
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Met abol i ¢ activati on: wi t hout
Resul t: positive
Met hod: ot her: according to Sacks, L.E. and MacGregor, J.T.: Mitat.
Res. 95, 191-202
Year : 1982
GLP: no data
Test substance: other TS
Remar k: Mul ti gene sporul ation test; the cultures were incubated with

the test substance at 37 degree C for 60 nminutes, plates
were scored 48 hours later. The frequency of asporogenic
col oni es was increased, indicated by reduced pigmentation.
unsui tabl e test system

Resul t: positive in very high concentrations at 15 ng/m
Test substance: t heophyl I'i ne
Reliability: (3) invalid
19- NOv- 2001 (72)
Type: HGPRT assay
System of testing: Chi nese hamster lung V79 cells
Concentration: 5 7, 9 ug/m
Met abol i ¢ activati on: wi th and without
Resul t: negative
Met hod: other: no data
Year : 1986
GLP: no data
Test substance: ot her TS
Remar k: 6- thi oguani ne-resistant
Test substance: t heophyl I'i ne
Reliability: (4) not assignable
secondary literature
12- DEC- 2001 (68)
Type: Cyt ogeneti c assay
System of testing: Al'l'ium cepa
Concentration: no data
Met abol i ¢ activati on: wi t hout
Resul t: positive
Met hod: other: no data
GLP: no data
Test substance: other TS
Remar k: Chronpsomal aberration test.
Test substance: t heophyl I'i ne
Reliability: (3) invalid
19- NOv- 2001 (73) (74) (75)
Type: Cyt ogeneti c assay
System of testing: Vicia faba
Concentration: ca. 900, 3600 ug/m (5, 20 MV
Met abol i ¢ activati on: wi t hout
Resul t: negative
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Met hod: other: no data
Year : 1975
GLP: no
Test substance: other TS
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Remar k: Chronpsonal aberration test w thout netabolic activation

Test subst ance:

Rel i ability:
20- NOV- 2001
Type:

System of testing:

Concentration

Met abolic activati

Resul t:
Met hod:
GLP:
Test substance:

Remar k:

Test substance:

Reliability:
19- NOV- 2001
Type:

System of testing:

Concentration

Met abolic activati

Resul t:
Met hod:
GLP:
Test substance:

Test substance:

Rel i ability:
12- DEC- 2001
Type:

System of testing:

Concentration

Met abolic activati

Resul t:

Met hod:
GLP:

The test substance did not induce chronpsomal aberrations in
the root tips of field beans (Vicia faba var. minor) after
treatment with 20 mMfor 1 hour at 15 degree C or after
treatmant with 5 mMfor 2 h at 20 degree C. Control cultures
were treated with water; chronpsones were eval uated 3 hours
after treatnent.
However, the test substance (5 mM enhanced the chronosonal
aberrations induced by X-rays (30 R} 2.7-fold when given as
post -treatnment imrediately after irradiation.
t heophyl I'i ne
(3) invalid

(76)

ot her
Ophi ostoma nul ti annul at um
0.6%
on: wi t hout
positive
other: no data
no
other TS

Auxotrophic nmutation test in the asconycetes. At a
concentration of 0.6% theophyllin, 0.6% nutants were
observed in isolated conidia (control: 0.06% nutants).
unsui tabl e test system
t heophyl I'i ne
(3) invalid
(77) (78)

Si ster chromatid exchange assay
Chi nese hanster Don-6 cells and human diploid
fibrobl asts
no data
on: wi t hout
positive
other: no data
no data
other TS

t heophyl I'i ne
(4) not assignable
secondary literature
(79)

ot her: mcronucl eus test
Chi nese hanster Don-6 cells and human diploid
fibrobl asts

no data
on: wi t hout

negative
other: no data
no data

UNEP PUBLICATIONS 91



OECD SIDS THEOPHYI1 I INE

5. TOXICITY DATE: 10-MAR-2003
SUBSTANCE ID:58-55-9

Test substance: other TS
Test substance: t heophyl I'i ne
Reliability: (4) not assignable
secondary literature
12- DEC- 2001 (79)
Type: Cyt ogeneti c assay
System of testing: HeLa cells
Concentration: ca. 13 mg/m (1.3% sol ution)
Met abol i ¢ activati on: wi t hout
Resul t: positive
Met hod: other: no data
Year : 1966
GLP: no
Test substance: other TS
Remar k: Test on chromatid breaks netabolic activation. The cells

were incubated with a 1.3% solution of the test substance
for 1 hour and were fixed after 30 hours. In the treated
cells, the incidence of chromatid breaks was 68/2776
chronosomes (2.4% conpared with 3/3208 chronposones (0.1%in
control cultures).

No unsuitable test system relevant nethodol ogi cal

defi ci enci es

Test substance: t heophyl I'i ne
Reliability: (3) invalid
the testconcentration was nore than 10 mM tunor cell |ine,
12- DEC- 2001 (80)
Type: Cyt ogeneti c assay
System of testing: Human | ynphocyt es
Concentration: ca. 18, 180, 1800 ug/m (0.1, 1, 10 nmV
Met abol i ¢ activati on: wi t hout
Resul t: negative
Met hod: other: no data
Year: 1972
GLP: no
Test substance: other TS
Remar k: Test on antimtotic activity and chronmosomal danmge. Human

| ynphocytes were obtained fromadult healthy donors and
incubated with the test substance for 72 hours. One thousand
cells fromeach culture were exam ned and the nunber of
cells in mtosis (mtotic index) was recorded. Mtotic rate
was 16% of control at the |ow concentration (antimitotic
effect), while no mtosis was seen at the m d and high
concentration (cytostatic effect). No chronbsonme danage was

seen.
Resul t: chronmosonal danmmge: negative
antimtotic/cytostatic activity: positive
Test substance: t heophyl I'i ne
Reliability: (3) invalid
Unsuitabl e test system
12- DEC- 2001 (81)
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Type:

System of testing:
Concentration

Met abol i ¢ activati
Resul t:

Met hod:
GLP:
Test substance:

Remar k:

Test substance:

Reliability:
19- NOV- 2001
Type:

System of testing:
Concentration

Met abolic activati
Resul t:

Met hod:
Year :
GLP:

Test substance:

Remar k:

Test substance:

Reliability:
Fl ag:
19- NOV- 2001
Type:

System of testing:
Concentration

Met abolic activati
Resul t:

Met hod:
Year :

GLP:
Test substance:

ot her
Phot obacterium | ei ognat hi (dark variant)
20 - 2000 ug/m
on: wi t hout
positive

ot her
no data
other TS

Bi ol um nescence assay; 2 ng/m (2000 ug/m) induced a rapid
| um nescence within 30 mn; the mniml concentration that
reacted positive in this assay was 20 ug/m.
unsui tabl e test system
t heophyl I'i ne
(3) invalid
(82)

Cyt ogeneti c assay
Chi nese hanster ovary (CHO) cells
510, 555, 600 ug/m
on: wi th and without
negative

other: as reported by Galloway, S.M et al.: Environ. Ml
Mut agen. 10 (suppl. 10), 1-175

1987

no data

other TS

Chronpsonmal aberration test with and without netabolic
activation with S 9 nmix prepared fromliver honpgenate of
Aorcl or 1254-pretreated nal e Sprague-Dawl ey rats; scoring of
100 cell s/ dose level; harvest time: 22 h (-S-9) and 12 h
(+S9). Vehicle controls (DVSO and positive controls
(mtomycin-C without S-9 and cyl ophosphamide with S9) were
included. No cytotoxicity was observed at the concentrations
used.

theophyl I i ne; according to the authors, purity was >99%

(2) wvalid with restrictions
conpar abl e to guideline study, key study for | CCA robust
summary
Critical study for SIDS endpoint
(53)

Anes t est
Sal nonel | a typhi murium TA97, TA98, TA100, TA1535
100, 333, 1000, 3333, 10000 ug/plate

on: wi th and without
negative
other: as reported by Zeiger, E. et al.: Environ. Mol
Mut agen. 11 (suppl. 12), 1-158
1988
no data
other TS
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Remar k: Reverse nutation test with and without netabolic activation

Test substance:

Reliability:
Fl ag:
22-JAN- 2001
Type:

System of testing:
Concentration

Met abol i ¢ activati
Resul t:

Met hod:
Year :
GLP:

Test substance:

Remar k:

Test substance:

Reliability:
19- NOV- 2001
Type:

System of testing:
Concentration

Met abolic activati
Resul t:

Met hod:
Year :
GLP:
Test substance:

with S-9 nmix prepared fromliver honpgenate of Aroclor
1254-pretreated mal e Sprague-Daw ey rats and nal e Syrian
hansters. Negative (vehicle) controls and positive controls
(2-am noant hracene for all tester strains with S-9; sodium
azide for TA100 and TA1535, 9- am noacridi ne for TA97,

4- ni tro- o- phenyl enedi ami ne for TA98 wi thout S 9) were
included. No cyctotoxic effect of the test substance was
noted unter the conditions used.

t heophyl l'i ne; according to the authors, purity was >99%
(2) wvalid with restrictions
conpar abl e to guideline study
Critical study for SIDS endpoi nt
(53) (83)

Ames test
Sal nonel | a typhi murium TA97a, TA100, TA102, TA104
1 - 10000 ug/plate (see remark)
on: wi th and wi t hout
negative

other: according to Maron, DM and Anmes, B.N.: Mitat. Res.
113, 173-215

1983

no data

other TS

Pl ate incorporation test with and w thout netabolic
activation with S 9 mx prepared fromrat |iver honpgenate
Test concentrations:
1, 10, 100, 1000, 5000, 10000 ug/plate (TA97a, TA100)
1, 5, 10, 50, 100, 500, 1000, 5000, 10000 ug/plate (TA102)
1, 5, 10, 50, 100, 500, 1000 ug/plate (TALl04)
Very weak nutagenic activity (factor up to 1.5) was observed
in tester strains TA104 and TA102 in the presence of S-9
(not dose dependend).
Cytotoxity was observed at 10000 ug/pl ate.
No second experinment for confirmation was done.
t heophyl I'i ne
(2) wvalid with restrictions

(84)

Si ster chromati d exchange assay

Chi nese hanster ovary (CHO K1-BH4) cells

ca. 18, 90, 360 ug/m (0.1, 0.5, 2.0 nmV)
on: wi t hout

positive

other: no data
1984

no data

other TS

Rermar k: Si ster chromatid exchange test without nmetabolic activation.
The cells were incubated with the test substance (0.1 nmM for
26 hours, or 0.5 and 2 mM for 46 hours). SCE per chronosone
was determ ned from 15-25 second-division cells. The nunber
A UNEP PUBLICATIONS



OECD SIDS

THEOPHYI1 I INE

5. TOXICITY

DATE: 10-MAR-2003
SUBSTANCE 1D:58-55-9

Test substance:

Reliability:

12- DEC- 2001

of SCEs was slightly (factor up to 2.8), but significantly
i ncreased; this effect showed a trend to dose-response. In
addition, the test substance potentiated the toxic effects
of methylnitrosurea and reduced cloning efficiency and
cellular growth rate.
Only without S9 mix tested.
t heophyl I'i ne
(3) invalid
Only without S9 mix tested, conbined study.
(85)
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Type:

System of testing:
Concentration

Met abolic activati
Resul t:

Met hod:
Year :
GLP:
Test substance:

Remar k:

Test substance:

Rel i ability:
20- NOvV- 2001
Type:

System of testing:
Concentration

Met abolic activati
Resul t:

Met hod:
Year :
GLP:
Test substance:

Remar k:

Test substance:

Rel i ability:
12- DEC- 2001
Type:

System of testing:
Concentration

Met abolic activati
Resul t:

Met hod:
Year :
GLP:
Test substance:

Remar k:

Cyt ogeneti c assay

human | ynphocyt es

1, 10, 100 ug/n
on: wi t hout

positive

other: no data
1989

no data

other TS

Chronpsonal aberrati ons were observed at concentrati ons of
10 and 100 ug/m . No possible the evaluate the results. They
aut hors used not the conventional criteria for a chronosomnal
eval uation.
t heophyl I'i ne
(3) invalid

(86)

Si ster chromati d exchange assay
human | ynphocyt es
1, 10, 100 ug/n
on: wi t hout
negative

other: no data
1989

no data

other TS

Sister chromatid exchanges were observed at concentrations
of 10 and 100 ug/m (factor 1.2).
t heophyl I'i ne
(2) wvalid with restrictions
(86)

Cyt ogeneti c assay

FMBA cells

ca. 577, 1135 ug/m (3.2, 6.3 nV)
on: wi t hout

positive

other: no data
1980

no data

other TS

Chronpsomal aberration test w thout metabolic activation in
FMBA cells, a cell line established fromthe spontaneously
devel oped manmary carci noma of a C3H nouse. The test was
carried out at a concentration with showed noderate (20-40%
and consi derable (50-70% growth inhibition, as detern ned
in a prelimnary cytotoxicity test. The cells were incubated
with the test substance for 24 and 48 hours; 100 net aphase
cells per preparation were scored for chronosone
aberrations. According to the authors, substances producing
chronosormal aberrations in nore than 10% of the netaphases
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were judged to be positive.
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Test substance:

Reliability:
20- NOvV- 2001
Type:

System of testing:
Concentration

Met abolic activati
Resul t:

Met hod:
Year :
GLP:

Test substance:

Remar k:

Test substance:

Reliability:
19- NOV- 2001
Type:

System of testing:
Concentration

Met abolic activati
Resul t:

Met hod:
Year :
GLP:
Test subst ance:

Resul t:

Test condition:

The | ow concentration produced 20% and 68% aberr ant
nmet aphases after 24 and 48 hours, respectively; the high
concentration produced 46% and 56% aberrant netaphases after
24 and 48 hours, respectively. Chrompbsonmal aberrations
i ncluded chromatid gaps, isochromatid gaps, chromatid
breaks, ring formation, exchanges, and fragnmentation.
Unsui tabl e test system
t heophyl I'i ne
(3) invalid
(87)

Cyt ogeneti c assay

human | ynphocyt es

250, 500, 750 ug/m
on: wi t hout

positive

other: according to Winstein, D. et al.: Mitat. Res. 20
441- 443

1973

no

other TS

Test on antimtotic activity and chronosonal damage. The
test substance was added to the | ynphocytes at the 48th hour
of incubation, colcenid was added at the 72nd hour for 2
hours; thereafter, the cells were harvested. The experi nent
was conducted in triplicate. A total of 50 nmetaphases was
anal yzed per concentration for each experinment (total of 150
nmet aphases per concentration level). At the mid and high
concentration level, mtotic index was significantly reduced
and the incidence of chronpbsomal abnormalities was
significantly el evated.
No data was availabl e about the chronmposomal evaluation (i.e.
aberrations with and w thout gaps). The study presented the
results only in a graphical manner. No data was given about
t he nunber of chronpsomal breaks observed
t heophyl I'i ne
(3) invalid

(88)

Mouse | ynphonma assay
L5178Y tk+/ - cells
up to 5 ng/m

on: wi th and without
negative

other: according Clive, 1975 and japanes gui deline
1999

yes

other TS

Nei t her cl astogen nor aneugen effects were found in the
first test. Wth | onger treatnent of 24h the authors found
weakly positive results.

Two different tests were perfornmed. In the first was with an
i ncubation tine of 3 hours, the second with a 24 h
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Test substance:

Reliability:
Fl ag:
06-JUL-2001

5.6 Genetic Toxic

i ncubation tine. The first experinment was carried out in
duplicate cultures according to the UKEMS gui delines, but in
the 24 h experinent single cultures were used.

t heophyl I'i ne

(2) wvalid with restrictions
conpar abl e to guideline study
Critical study for SIDS endpoint

(89) (90)

ty "in Vivo'

Type:
Speci es:
Strain:

Rout e of admin.:
Exposure peri od:

Doses:
Resul t:

Met hod:
Year :
GLP:

Test substance:

Remar k:

Test substance:
Reliability:

Fl ag:
10- MAR- 2003

Type:
Speci es:
Strain:

Rout e of admin.:
Exposure peri od:

Doses:
Resul t:

Met hod:
Year :
GLP:

Test substance:

Resul t:

Cyt ogeneti c assay

rat Sex:
Osbor ne- Mende

oral feed

75 weeks

ca. 230 mg/kg bw/d (0.5% in the diet)
negative

mal e

other: according to Green, S. et al.: J. Pharmacol.
187, 437-443

1973

no data

other TS

Exp. Ther.

Chr onbpsoma
t est es of

aberration test with spermatogonial cells of the
rats that had been adm nistered the test substance
at a dose level of 0.5%in the diet for 75 weeks (part of a
fertility study; see also chapter 5.8). One thousand cells
per aninmal were counted to determne the mitotic index and
an entire slide was counted for chronosone breaks. No
substance-rel ated cytogenetic damge and no effect on
mtotic activity was observed. Six treated and 5 untreated
control rats were used

t heophyl i ne; according to the authors,
(2) wvalid with restrictions

only one dose were used

Critical study for SIDS endpoint

purity was >95%

(91)

Cyt ogeneti c assay

nouse Sex
B6C3F1

i.p.

si ngl e dose

62.5, 125, 250 ng/kg or 37.5, 75,
negative

mal e

150 ng/ kg

ot her: A.F.: Environ. Mol
325- 331

1989

no data

other TS

according to MFee, Mut agen. 13

Five groups of 8 nmice were injected with the test substance
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at dose |levels of 62.5 ng/kg (1/4 MID), 125 ng/kg (1/2 MID),
and 250 ng/ kg (MID; a group of 7 mice); corn oil (the
vehicle); or 200 ng/ kg di net hyl benzant hracene (positive
control) and were sacrificed 18 hours later. Another five

100
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Test subst ance:

Reliability:
12- DEC- 2001
Type:

Speci es:
Strain:

Rout e of admn.:
Exposur e peri od:

Doses:
Resul t:

Met hod:
Year :
GLP:
Test subst ance:

Remar k:

Test condition:
Test substance:
Reliability:

Fl ag:
28- JAN- 2003

Type:
Speci es:
Strain:

Rout e of admin.:
Exposure peri od:

Doses:
Resul t:

Met hod:
Year :
GLP:
Test substance:

Remar k:
Test substance:

groups of 8 nmice were injected with the test substance at
dose levels of 37.5, 75, and 150 mg/kg; corn oil; or 25
ng/ kg DMBA and were sacrificed 36 hours |later. Bone marrow
cells were prepared fromthe fenur; 400 netaphases/ nouse
were scored for chronpsonme aberrations. The test substance
did not significantly increase the incidence of chronpsonal
aberrati ons when conpared with vehicle controls.
The % aberration per cell ranged from2.0 (control) to 3.43
(250 mg/ kg) at 18 h and 2.25 (control) to 3.5 (|l owest dose,
not dose-dependi ng) at 36h.
t heophyl I'i ne
(2) wvalid with restrictions
conpar abl e to guideline study

(92) (53)

Cyt ogeneti c assay

nouse Sex:
B6C3F1

i.p.

si ngl e dose

62.5, 125, 250 ng/kg

negative

mal e

ot her: A . F.: Miut. Res.
1991
no data

other TS

according to MFee, 264, 219-224, 1991

Groups of 10 male mice were given a single i.p. injection of
the test substance in corn oil; controls were adm ni stered
di met hyl benzat hracene (positive control) or the vehicle. The
aninmals were sacrificed at 18 or 36 hours after injection
Bone marrow were prepared fromthe fenur for

eval uation 50 first-division nmetaphases for chronbsona
aberrations. No toxicity was observed at the doses used.
Groups of 10 nmale mce.

t heophyl i ne; according to the authors,
(2) wvalid with restrictions

onparabl e to guideline study

Critical study for SIDS endpoint

purity was >99%

(92) (53)

Cyt ogeneti c assay

r at Sex
no data

unspeci fied

no data

no data

negative

no data

other: no data

1986

no data

other TS

Bone marrow chronosomal aberration test.

t heophyl I'i ne
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Reliability: (4) not assignable
No further data, secondary literature
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12- DEC- 2001 (63) (66)

Type: Dom nant | ethal assay

Speci es: nouse Sex: mal e

Strain: Abyssi ni an

Route of adnmin.: i.p

Exposure peri od:

Doses:
Resul t:

Met hod:
Year :
GLP:
Test substance:

Remar k:

Test substance:

Rel i ability:
20- NOv- 2001
Type:

Speci es:
Strain:

Rout e of admin.:
Exposur e peri od:

Doses:
Resul t:
Met hod:
Year :
GLP:

Test substance:

Remar k:

Test condition:
Test substance:
Reliability:

Fl ag:

si ngl e dose
380, 480 ny/ kg
negative
other: no data
1972

no

other TS

| CR/Ha Swi ss mice were used, males were 8-10 weeks ol d and
femal es 8-10 weeks ol d when mated

Each mal e nobuse was treated and subsequently caged with 3
untreated virgin fermal e mse, which replaced weekly for 8
consecutive wk, in one experinent nmating were restricted to
3 week.

Doses were 380 ng/ kg 6 males; 480 nmg/ kg 7 and 8 nal es.

No detail ed data about inplantations etc. evaliable.
t heophyl I'i ne
(3) invalid
(93) (94)

M cronucl eus assay

nmouse Sex:
B6C3F1

oral feed

14 weeks

ca. 175, 400, 800 ng/kg bw d (males); ca. 225, 425, 850 ny/kg
bw d (fermal es) (1000, 2000, 4000 ppmin the diet)

negative

mal e/ femal e

other: as reported by MacGregor, J.T. et al.
Toxicol . 14, 513-522

1990

no data

other TS

Fundam Appl

Peri pheral bl ood sanples were collected from groups of 10
m ce/sex at the end of a 14-week feeding study (see chapter
5.4). Snears were prepared i mediately for evaluation of

m cronuclei, fixed in absolute nmethanol and stained with a
spezific fluorescent dye m xture. Slides were scanned using
a sem -automated i mage anal ysis system to determ ne the
frequency of nuclei in 10,000 nornochromatic erythrocytes
(NCE) from each 10 ani mal/dose. No increase of

m cronucl eated cells were determ ned. A slight cytotoxic

ef fect was observed based on the decrease in percent PCE
Groups of 5 aninal s/ sex.

t heophyl I i ne; according to the authors,
(2) wvalid with restrictions

conpar abl e to gui deline study

Critical study for SIDS endpoint

purity was >99%
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Type: M cronucl eus assay
Speci es: nmouse Sex: mal e/ femal e
Strain: B6C3F1
Route of admin.: gavage
Exposure period: 14 weeks
Doses: 75, 150, 300 ng/ kg bw d (males); 75, 150 nmg/ kg bw/ d (femal es)
Resul t: negative
Met hod: other: as reported by MacGregor, J.T. et al.: Fundam Appl
Toxi col . 14, 513-522,1990

Year : 1990

GLP: no data
Test substance: other TS
Remar k: Peri pheral bl ood sanples were collected from groups of 7-10

Test condition:

Test subst ance:
Reliability:

Fl ag:
10- MAR- 2003

Type:
Speci es:
Strain:

Rout e of admn.:
Exposur e peri od:

Doses:
Resul t:

Met hod:
Year :
GLP:
Test substance:

Met hod:

Remar k:

m ce/ sex at the end of a 14-week feeding study (see chapter
5.4). Snears were prepared i mediately for eval uation of

m cronuclei, fixed in absolute nethanol and stained with a
spezific fluorescent dye m xture. Slides were scanned using
a seni-automated i mage anal ysis system to determ ne the
frequency of nuclei in 10,000 nornochromatic erythrocytes
(NCE) from each ani mal/dose. No increase of micronucleated
cells were determined. A slight cytotoxic effect was
observed based on the decrease in percent PCE

7- 10 ani mal s/ group, no data about the nunmber of males and
femal es.

t heophyl i ne; according to the authors,
(2) wvalid with restrictions

conpar abl e to guideline study

Critical study for SIDS endpoint

purity was >99%

(53) (95)

Sister chromati d exchange assay

nouse Sex:
Swi ss

i.p.

si ngl e dose

0, 12.5, 25, 50 ng/kg

negative

mal e

ot her: A.F. et al.: Miutat. Res.
1983
no data

other TS

according to MFee, 119, 83-88

Groups of 5 nmice were administered the test substance (12.5,
25, or 50 ng/kg), DMSO (vehicle control), or 1.5 ng/kg of
Mtomycin C (positive) control). Bronodeoxyuridine (BrdU)

tabl ets had been inplanted s.c. 1 h prior to dosing;
colchicine was injected i.p. 22 h after BrdU inplantation.

The mice were sacrificed 24 h after BrdU i npl antati on. Bone
marrow snears were prepared for SCE analysis. Thirty
s-division cells per animal (150 cells per dose |level) were
scor ed.

According to the authors, these results indicated that the
test substance induced significant SCE in bone narrow cells of
nmce, but the factors are only 1.3; 1.4; and 1.6 in conparison
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to the control.
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Factor is described as the test substance induced SCEs/cel
di vided by SCEs/cell in the control group
A factor between 1.8 - 2.0 indicates a slightly positive
effect. A factor > 2.0 is a clearly positive effect.
This endpoint (SCEs) is not qualified for a key study, because
the interpretation of the data is unclear
Resul t: Mean nunmber of SCE/cell was 5.4, 5.6, and 6.7 at the
low, md and high dose |evel, respectively, 4.1 in the
vehicle control and 21.6 in the positive control
Test substance: t heophyl I'i ne
Reliability: (2) wvalid with restrictions
10- MAR- 2003 (84)
Type: Si ster chromatid exchange assay
Speci es: nmouse Sex: mal e
Strain: B6C3F1
Route of admin.: i.p.
Exposure period: single dose
Doses: 62.5, 125, 250 ng/ kg
Resul t: negative
Met hod: other: according to McFee, A F.: Environ. Ml . Mtagen. 13
325- 331
Year : 1989
GLP: no data
Test substance: other TS

Met hod:

Remar k:

Resul t:

Test substance:
Reliability:
05- FEB- 2003

Groups of 4 mice were injected with the test substance at
dose levels of 62.5 ng/kg (1/4 MID), 125 ng/kg (1/2 MID),

and 250 ng/ kg (MID); corn oil (the vehicle); or 2.5 ng/kg

di met hyl benzant hracene (positive control) and were

sacrificed 24 hours later. Bone marrow cells were prepared
fromthe fenur; 50 first-division cells/nouse were scored

for chronosone aberration, 25 second-division cells/nmuse
were scored for SCEs.

Factor is described as the test substance induced SCEs/cel

di vided SCEs/cells in the control group.

A factor between 1.8 - 2.0 indicates a slight positive effect.
A factor > 2.0 is a clearly positive effect.

This endpoint (SCEs) is not qualified for a key study,
the interpretation of the data is unclear

The nean nunmber of SCEs per cell was el evated above contro
values in the | owest dose group, and increased further at

hi gher doses. A nodest increase in the nunber of SCEs was
observed (factor 1.8) at the 250 ng/ kg dose (in conparison to
the control). Theophylline had no effect on rate of
proliferation anong marrow cells since the average generation
time for cells fromtreated aninmals was not significantly
different fromcontrols.

t heophyl I'i ne

(2) wvalid with restrictions

because

(92)
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Type: Si ster chromatid exchange assay

Speci es: Chi nese hanst er Sex: no data

Strain: no data

Route of admin.: gavage

Exposur e peri od:

Doses:
Resul t:

Met hod:
Year :
GLP:
Test substance:

Remar k:

Test substance:

Rel i ability:
12- DEC- 2001
Type:

Speci es:
Strain:

Rout e of admin.:
Exposure peri od:

Doses:
Resul t:

Met hod:
GLP:
Test substance:

Remar k:

Test substance:

Reliability:
12- DEC- 2001
Type:

Speci es:
Strain:

Rout e of admin.:
Exposure peri od:

Doses:
Resul t:

Met hod:
GLP:
Test substance:

Remar k:

Test substance:

si ngl e dose

0, 30, 75, 150, 225, 300, 450, 600 ngy/kg
positive

other: no data
1982

no data

other TS

Tabl et method (inplantation of BrdU tablets). Elevated SCE
| evel s were seen in bone marrow cells of treated ani nals.
Results only in a graphical manner.
t heophyl I'i ne
(3) invalid
Docunent ation insufficient for assessnent
(96)

ot her: host-nmedi ated assay

nouse Sex
Swi ss

i.m

singl e dose

up to 10000 ug/m (ca. 300 ng/ kg bw)
negative

no data

ot her
no
other TS

Host nedi ated mnicrobial assay in Swiss albino mice receiving
i.p. injection of Salnonella typhinmuriumand i.m injection
of theophylline. 1000 ug/0.1 m was the hi ghest
concentration tested
t heophyl I'i ne
(3) invalid
Docunent ation insufficient for assessnent
(97)

ot her: host-nmedi ated assay

nmouse Sex
no data

i.p.

si ngl e dose

no data

negative

no data

other: no data
no data

other TS

Gene mutation assay with in-vivo metabolic activation (i.p.
injection to the nouse) with Sal nonella typhinmrium 46.
t heophyl I'i ne
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Reliability: (3) invalid
Docunentation insufficient for assessment
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12- DEC- 2001 (73)

5.7 Carcinogenicity

Speci es: rat Sex: male/female

Strain: Fi scher 344

Route of adm nistration: gavage

Exposure peri od: 2 years

Frequency of treatnment: 5 d/w

Post exposure peri od: none

Doses: 7.5, 25, 75 mg/ kg bw d

Resul t: negative

Control Group: yes, concurrent vehicle

Met hod: ot her: National Toxicol ogy Program (NTP)

Year: 1998
GLP: no data

Test substance: other TS

Resul t: The carcinogenic activity of the test substance was
i nvestigated. Groups of 50 Fischer 344/ N rats/sex were
adm ni stered the test substance in corn oil at doses of 0
(control), 7.5, 25, and 75 ng/kg bw d for 2 years. Mrtality
was simlar in all groups. Final nmean body wei ghts of al

Test condition:
Test substance:

dosed animals were significantly reduced. No significantly

i ncreased incidences of neoplasnms were found in the treated
rats. The incidence of chronic inflammtion of the
mesenteric arteries (periarteritis) was significantly
increased in high dose males. There were dose-rel ated
negative trends in the incidence of mamuary gl and

fi broadenoma and conbi ned fi broadenoma or carcinoma in the
femal es; according to the authors, these changes correl ated
with decreased body weights.

According to the authors, there was no evidence of
carcinogenic activity in Fischer 344/ N rats.

Groups of 50 ani nal s/ sex.

theophyl i ne; according to the authors, purity was >99%

Reliability: (1) wvalid without restriction
conparabl e to guideline study
Fl ag: Critical study for SIDS endpoi nt
10- MAR- 2003 (53) (54)
Speci es: nouse Sex: mal e/ female
Strain: B6C3F1
Route of adm nistration: gavage
Exposur e peri od: 2 years
Frequency of treatment: 5 d/w
Post exposure peri od: none
Doses: 15, 50, 150 ng/kg bw/ d (males); 7.5, 25, 75 ng/kg bw d
(femal es)
Resul t: negative
Control Group: yes, concurrent vehicle
Met hod: ot her: National Toxicol ogy Program (NTP)
Year: 1998
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GLP: no data
Test substance: other TS

Resul t:

Test condition:
Test substance:

Reliability:
Fl ag:
10- MAR- 2003

The carcinogenic activity of the test substance was
i nvestigated. Groups of 50 male mce were adm nistered the
test substance in corn oil at doses of 0 (control), 15, 50,
and 150 ng/ kg bw/ d; groups of 50 female nmice were adninistered
0, 7.5, 25, and 75 ng/kg bw d. Mrtality was significantly
i ncreased in high dose males. Final nmean body wei ghts of high
dose mal es, high dose females, and nid dose fenmal es were
significantly reduced. No significantly increased incidences
of nonneopl astic | esions and neopl asns were found in the
treated m ce. Decreased incidences of hepatocellul ar adenomas
and and hepatocel | ul ar adenomas or carci nomas (conbi ned) was
found in the treated mce. Male mce had a pattern of
nonneopl astic liver lesions along with silver staining helical
organisns in the liver consistent with Helicobacter hepaticus
i nfection. The incidences of these liver |esions were
significantly lowered in high dose males.
According to the authors, increases in the incidences of
hepat ocel | ul ar neoplasnms in male nmce had been shown to be
associ ated with Helicobacter hepaticus infection when
hepatitis was also present. Thus, interpretation of the
decreased incidences of |iver neoplasnms was difficult.
I nci dences of |esions at other sites observed in this study
were not considered to be significantly inpacted by
Hel i cobacter hepaticus infection or its associated
hepatitis.
According to the authors, there was no evi dence of
carcinogenic activity in B6C3F1 nmice.
Groups of 50 ani mal s/ sex.
theophyl I i ne; according to the authors, purity was >99%
(1) wvalid without restriction
conpar abl e to gui deline study
Critical study for SIDS endpoint

(53)

5.8.1 Toxicity to Fertility

Type: Fertility
Speci es: rat
Sex: mal e
Strain: Csbor ne- Mendel
Rout e of admi nistration: oral feed
Exposure Peri od: 75 weeks
Frequency of treatnent: continuously in the diet
Premati ng Exposure Period
mal e: no mating
Duration of test: 75 weeks

Doses:
Control G oup:

Met hod:
Year :
GLP:
Test substance:

ca. 230 ng/ kg bw d (0.5%in the diet)
yes, concurrent no treatnent

other: no data
1978

no data

other TS
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Remar k: Because the small group size (only 6-7 rats of 20 survived),

the high nortality (up to 719% and the single dose tested,
the study is regarded to be of limted value for assessing
the toxicological potential of the substance
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Resul t: The effect of a high |l evel of the test substance on the

Test substance:

testes and spernatogensis was studi ed. G oups of 20 male
Osborne- Mendel rats were fed a diet containing the test
substance at a concentration of 0.5% (ca. 230 ng/kg/d) or
unsuppl enented diet (control group). Six rats per group were
sacrificed after 14 weeks of treatnent; survivors were
sacrificed after 75 weeks. Bl ood sanples were collected
prior to each sacrifice for routine hematol ogy and anal ysi s
of serumfor urea nitrogen (BUN) and gl ucose concentration
and for activities of glutam c oxal oacetic transam nase
(SGOT), glutam c pyruvic transam nase (SGPT), lactic

dehydr ogenase (LDH), and al kal i ne phosphatase (AP). Gross
necropsy and hi st opat hol ogi cal exami nation was perforned.
Survival was not significantly different anong the groups; 6
control rats and 6 treated rats each were exam ned after
both 14 and 75 weeks. The test substance had little effect
on body weight gain until 20 weeks, at which tine an

i npai rment of growth becane apparent. At 75 weeks, body

wei ghts of the surviving treated rats were noderately
depressed when conpared with control. Treated rats had
significantly increased kidney, adrenal, and pituitary

wei ghts. Hemat ol ogi cal and clinical-chenical paraneters were
unaf f ect ed.

After 14 weeks of feeding, none of the 6 dosed rats had
testicular atrophy. At 75 weeks, the incidence of testicular
atrophy and aspermat ogenesi s was i ncreased. Two out of 6
surviving rats of the treated group had treatnent-rel ated
testicular atrophy, one rat showed ol i gospermat ogenesi s and
anot her, aspermatogenesis. No neopl astic or preneoplastic

| esi ons were detected.

According to the authors, these results indicated that the
test substance produced testicul ar atrophy,

ol i gosper mat ogenesi s and asper mat ogenesi s.

No chronpsonal damage was detected in spermatogonial cells
prepared fromthe testes of the rats used in this study (see
chapter 5.6)

theophyl I i ne; according to the authors, purity was >95%

Reliability: (3) invalid
10- MAR- 2003 (91) (98)
Type: Fertility
Speci es: r at
Sex: mal e
Strain: ot her: Holtzman
Rout e of admi nistration: oral feed
Exposure Peri od: 19 weeks
Frequency of treatnent: continuously in the diet
Premati ng Exposure Period
mal e: no mating
Duration of test: 19 weeks

Doses:
Control Group:

Met hod:
Year :
GLP:

ca. 230 nmg/ kg bw/ d (0.5%in the diet)
yes, concurrent no treatnment

other: no data
1979
no data
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Test substance: other TS
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Remar k: Because the small group size (only 6-7 rats of 20 survived),
the high nortality (up to 71% and the single dose tested,
the study is regarded to be of limted value for assessing
the toxicol ogical potential of the substance

Resul t: The effect of a high Ievel of the test substance on the
testes and spernmatogensis was studied. A group of 24 male
Holtzman rats was fed a diet containing the test substance
at a concentration of 0.5% (ca. 230 ng/kg/d); 35 rats were
fed an unsuppl emrented diet (control group). Survivors were
sacrificed after 19 weeks. Blood sanples were collected
prior to sacrifice for routine hematol ogy and anal ysis of
serum for urea nitrogen (BUN) and glucose concentration and
for activities of glutam c oxal oacetic transam nase (SGOT),
glutam c pyruvic transam nase (SGPT), lactic dehydrogenase
(LDH), and al kal i ne phosphatase (AP). Necropsy was limted
to the testes and accessory sexual organs.

Mortality was significantly increased in the treated group
6 control rats and 17 treated rats died until ternmaination
of feeding. Mst of the deaths occurred during the first 5
weeks and appeared to be due to pul nonary di sease. Body

wei ght gain, food intake and food efficiency of the treated
rats was significantly decreased. Serumtestosterone was
slightly decreased. Testicul ar atrophy,

ol i gosper mat ogenesi s, and asper mat ogenesi s was seen in 6/7,
5/7, and 1/7 treated rats, respectively. No testicular
damage was found in the control rats. No arteritis was
observed in the treated group.

According to the authors, these results indicated that the
test substance produced testicul ar atrophy,

ol i gosper mat ogenesi s and asper mat ogenesi s.

Test substance: theophyl i ne; according to the authors, purity was >95%
Reliability: (3) invalid
10- MAR- 2003 (91) (98)
Type: Fertility
Speci es: nouse
Sex: mal e/ f emal e
Strain: Ch 1
Rout e of admi nistration: oral feed
Exposur e Peri od: 18 weeks (Task 2)
Frequency of treatnment: continuously in the diet
Premati ng Exposure Period
mal e: 1 week
femal e: 1 week
Doses: ca. 126, 260, 500 ng/kg bwd (0.075, 0.15, 0.3 %in
the diet)
Control G oup: yes, concurrent no treatnent
Met hod: ot her: continuos breedi ng ( RACB)
Year: 1985
GLP: yes
Test substance: other TS
Resul t: The effects of the test substance on reproduction and

fertility was studied in CD 1 mce according to the RACB
protocol. During the Task 2 continuous cohabitation study,
the mce were fed diets containing the test substance at
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concentrations of 0.075, 0.15, and 0.5% According to the
aut hors, these concentrations corresponded to doses of ca.
126, 260, and 500 ng/ kg bw d, respectively. Dosed groups
consi sted of 20 mice/sex; control group consisted of 40

m ce/sex. During Task 2, the animals were treated for a
total of 18 weeks (1 week prior to cohabitation, 14 weeks of
cohabi tation, 3 weeks post cohabitation).

Three control and 4 | ow dose mice died. Al opecia was
observed in all treated animals (20-25% of the | ow dose m ce
and >50% in both nmid and hi gh dose nice) and in one control
nouse (|l ess severe than observed in the dosed groups).
According to the authors, this was considered to be a sign
of general toxicity.

Severe reproductive effects were found. The mean nunber of
litter/pair was reduced by 19%in the high dose group. The
nunber of live pups/litter was significantly reduced in al
dosed groups (reduction by 22% 29% and 42% at the low, md
and hi gh dose |level, respectively). Live pup weights
adjusted for the litter size were significantly decreased in
the high dose group (by 6% . The nunber of days to delivery
was prolonged (3-5 days) in the high dose group.

After delivery and evaluation of the Task 3 litters, the
fermal es were eval uated for vaginal cyclicity for 7 days.
Then, the FO mice of the control and high dose group were
necropsied. In the high dose fenmales, term nal body weights
and relative liver weights were increased (by 5% and 11%
respectively). The estrous cycle was unaffected. In high
dose mml es, term nal body wei ghts were decreased by 7% when
conpared with controls. Relative seninal vesicle weights
wer e decreased by 19% Epididynmal sperm density was reduced
by 20% The percent notile and the percent of abnornal

nmor phol ogic forms was not affected in high dose males.

No second generation analysis was perforned.

According to the authors, adnministration of the test
substance resulted in significant adverse reproductive
effects (affected offsprings and changes of the nmle
reproductive organs) in the absence of changes in parental
body wei ghts. The reproductive effects were not consi dered
to be associated with the al opeci a.

A NOEL was not achieved in this study.
LOAEL 126 ng/kg bw d

Test condition: Task 2: 3 dosed groups (20 mcel/sex/group); 1 control group
(40 m cel/ sex).

Test substance: t heophyl I'i ne

Rel i ability: (2) wvalid with restrictions
very high doses, high nortality in controls

Fl ag: Critical study for SIDS endpoint

10- MAR- 2003 (52) (99)

5.8.2 Devel opnental Toxicity/Teratogenicity

Speci es: nmouse Sex: ferale

116 UNEP PUBLICATIONS



OECD SDS THEOPHYIL L INE
5 TOXICITY DATE: 100-MAR-2003

SUBSTANCE [D:58-55-9
Strain: Ch 1

Rout e of adm nistration:

Exposure peri od:
Frequency of treatnment:
Duration of test:

dri nki ng water

days 6 to 15 of gestation
continuously in the drinking water
until day 17 of gestation
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Doses: ca. 282, 372, 396 nmg/kg bw d (0.075% 0.15% 0.20%in
the drinking water)
Control Group: yes, concurrent no treatnent
NOAEL Mat ernal Toxity: ca. 282 ng/kg bw
NOAEL Teratogenicity: ca. 396 nmg/ kg bw
Met hod: ot her: National Toxicol ogy Program (NTP)
Year : 1990
GLP: yes
Test substance: other TS
Resul t: The devel opnental toxicity of the test substance was

investigated in groups of 23-33 pregnant mce. The mice were
adm ni stered the test substance in the drinking water at
concentrations of 0% (control), 0.075% 0.15% 0.20% on
gestational days 6 to 15. According to the authors,
estimated daily intake of the test substance was 0, 282,
372, and 396 mg/ kg, respectively. At day 17 of gestation,
the danms were sacrificed.

Mat er nal body wei ght gain during gestation and corrected
wei ght gain was decreased in the nmid and high dose group
Mat er nal body wei ght gain during treatnent and gravid
uterine wei ght was decreased in the high dose group. Water
consunpti on was decreased at the nid and hi gh dose | eve
whil e food consunption was sinmilar in all groups. The
percentage resorptions/litter was increased in the md and
hi gh dose group (dead inplants 14, 27 and 34% . Average nean
fetal weight (male and fenale) was significantly decreased
(9 and 149% in the md and hi gh dose group

In the treated groups there was a slight, not statistically
significant trend in the proportion of litters with

mal formed fetuses and for the incidence of externa

mal formations in the md and hi gh-dose groups (cleft
pal at es, exencephaly). Cleft palates also occurred in the
control group, while exencephaly was only observed at the

|l ow and m d dose |evels. However, it is well known fromthe
literature (Schwetz et al. 1977, Beyer and Chernoff, 1986)
that particularly in this species, stress and depreviation
of water during gestation nay induce these types of

mal formations in the offsprings. Furthernore, this study was
not designed to distinguish effects on the offspring caused
by food and water deprivation fromthose caused by exposure
to theophylline.

The aut hors, therefore, concluded that theophylline
treatment was not associated with an increase in any
particular mal formation or group of nalformations.

The no observabl e adverse effect |evels (NOAELs) were 282
nmg/ kg bw d for naternal toxicity and fetotoxicity. NOAEL
teratogenicity: 396 ng/ kg bw d.

Test condition: Groups of 23-33 pregnant mice.
Test substance: theophyl I ine; according to the authors, purity was >99%
Reliability: (1) wvalid without restriction
conparabl e to guideline study
Fl ag: Critical study for SIDS endpoint
10- MAR- 2003 (100) (101) (102)
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Speci es: rat Sex: ferale

Strain: W st ar

Rout e of admi nistration: gavage

Exposur e peri od: days 6 to 16 of gestation

Frequency of treatnent: daily

Doses: 56, 75, 100, 130, 180, 240, 320 ng/ kg bw d

Control Group: yes, concurrent vehicle

NOAEL Mat ernal Toxity:
NOAEL Teratogenicity:

Met hod: ot her:
Year: 1968
GLP: no
Test substance: ot her

Remar k:

Signs of enmbryo/fetotoxicity were observed at
were already maternally toxic (100 ng/ kg/ nore).
i nci dence of

= 75 ng/ kg bw
= 320 mg/ kg bw

no data

TS

doses t hat
An increased
resorptions was seen at doses of 130 ng/kg and

nore. No further information.

Test substance: t heophyl I'i ne

Reliability: (3) invalid
only abstract

10- MAR- 2003 (103)

Speci es: nouse Sex: mal e/femal e

Strain: Ch1

Rout e of admi nistration: gavage

Frequency of treatnment: daily

Durati on of test: 21 days

Doses: 20, 60, 200 mg/ kg bw/d

Control Group: yes, concurrent vehicle

Met hod: other: no data

Year: 1992
GLP: no data

Test substance: other TS

Remar k: Short term reproductive and devel opmental toxicity screen.
One group of male and two groups (A and B) of female mce
per each dose group were used. Males were treated after
mating (day 0) fromday 3 to day 20. Goup A femal es were
treated fromday 0 to day 20 and were sacrificed on day 21.
Goup B fenales were treated fromgestation day 8 to day 14
and were allowed to deliver and litters were eval uated on
postnatal days 0, 1 and 4.

Resul t: Theophyl I i ne affected none of the exam ned paraneters of
general, reproductive and devel opnental toxicity at any dose
| evel .

Test substance: t heophyl I'i ne

Reliability: (3) invalid
The study is linmted by the screeni ng nethod

10- MAR- 2003 (104)

Speci es: r at Sex: fenmale

Strain: Spr ague- Daw ey

Rout e of adni nistration: oral feed

Exposure peri od: days 6 to 15 of gestation
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Frequency of treatnent: continuously in the diet
Duration of test: until day 20 of gestation

120 UNEP PUBLICATIONS



OECD SIDS THEOPHYI1 I INE

5. TOXICITY DATE: 10-MAR-2003
SUBSTANCE ID:58-55-9

Doses: ca. 124, 218, 259 ng/kg bw d (0.15, 0.30, 0.40%in
the diet)
Control Group: yes, concurrent no treatnent
NOAEL Mat ernal Toxity: 124 mg/ kg bw
NOAEL Ter at ogenicity: 259 mg/ kg bw
Met hod: ot her: National Toxicol ogy Program (NTP)
Year : 1985
GLP: yes
Test substance: other TS
Resul t: The devel opnental toxicity of the test substance was

investigated in groups of 20-21 pregnant rats. The rats were
fed diets containing the test substance at concentrati ons of
0.15% 0.30% and 0.40% on gestational days 6 to 15.
According to the authors, estimated daily intake of the test
substance was 124, 218, and 259 ng/ kg, respectively. Control
rats were fed unsupplenmented diet. At day 20 of gestation,
the danms were sacrificed.

Mat er nal body wei ght gain during gestation and treatnent as
wel | as corrected wei ght gain was decreased in the high dose
group. Food consunption was decreased at the high dose

| evel ; water consunption was increased in all treated
groups. Gravid uterine weights were decreased, showi ng a
trend to dose-response. The nunber of live fetuses/litter
was significantly decreased at the high dose | evel. Average
mean fetal weight (male, female, and conbi ned) was
significantly decreased in the md and hi gh dose group. The
i nci dence of nal fornmed fetuses/litter was sinmlar in all
groups (1.4% 0.9% 0.3% and 1.6%in the control, low, md
and hi gh dose group, respectively).

According to the authors, administration of the test
substance to pregnant rats resulted in significant
dose-rel ated fetotoxicity. The no observabl e adverse effect
| evel s (NOAELs) were 124 ng/ kg bw/ d for maternal toxicity and
for devel opnental toxicity (fetotoxicity). NOAEL
teratogenicity 259 ng/ kg bw d.

Test condition: Groups of 20-21 pregnant rats.

Test substance: t heophyl i ne; according to the authors, purity was >99%
Rel i ability: (1) wvalid without restriction
conpar abl e to guideline study
Fl ag: Critical study for SIDS endpoint
10- MAR- 2003 (105) (100) (101) (102
Speci es: r at Sex: female
Strain: no data
Rout e of adni nistration: oral feed
Exposure peri od: days 15 to 20 of gestation
Frequency of treatnment: continuously in the diet
Duration of test: no data
Doses: ca. 165, 249 ng/kg bw/ d (0.4, 0.6%in the diet)
Control Group: no data specified
Met hod: other: no data
GLP: no
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Test substance: other TS
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Resul t: No significant increase in the incidence of resorptions or

Test subst ance:

mal f ormati ons was observed.
t heophyl I'i ne

Reliability: (4) not assignable
secondary literature
10- MAR- 2003 (106)
Speci es: nmouse Sex: mal e/femal e
Strain: Ch1
Rout e of adni nistration: oral feed
Frequency of treatnment: continuously in the diet
Doses: ca. 126, 260, 500 ng/ kg bw d (0.075, 0.15, 0.30%in

Control Group:
Met hod:

Year :

GLP:
Test subst ance:

Remar k:

Resul t:

Test substance:

the diet)
yes, concurrent no treatnent

other: no data
1989

no data

other TS

Met hod: NTP reproductive assessnment by continuous breedi ng

(RACB) ;

Task 1: dose range-finding for about two weeks

Task 2: continuous breeding for 14 weeks

Task 3: cross-over mating (control X control; control X high
dose (each opposite sex)

Task 4: second generation eval uation

adm nistration route: specified as %in feed or drinking

wat er

See chapter 5.8

Task 2:

reduced nean nunber of pups born alive at all dose |evels,

reduced proportion of pups born alive at 0.15 and 0. 3% and

decreased nean life pup weight per litter (both sexes) at

0. 3%

Task 3:

at the tested dose of 0.3% (510 ng/kg) reduced proportion of

femal e pups born alive, reduced nean and adjusted nean |ive

wei ght per litter (fenmles)

t heophyl line; according to the authors, purity was >99%

(anal yzed)

Reliability: (2) wvalid with restrictions

10- MAR- 2003 (107)
Speci es: nouse Sex: female

Strain: I CR

Rout e of admi nistration: i.p.

Exposur e peri od: one of gestation days 10 - 13

Frequency of treatnment: single injection

Doses: 100, 150, 200 nmg/ kg be/d

Control G oup:

Met hod:
Year :
GLP:
Test substance:

yes, concurrent no treatnent

ot her
1978
no data
other TS
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Met hod: i.p. application to the animals on day 10, 11, 12, 13.
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Resul t: A dose-rel ated increase of resorptions and mal fornmati ons

Test substance:

Reliability:
10- MAR- 2003
Speci es:
Strain:

Rout e of adm nistration: i

Exposur e peri od:

occurred with a peak enbryotoxic response in fetuses treated
on day 11. Mal formations that occurred were nmainly cleft
pal ate but al so pol ydactyly, ectrodactyly, syndactyly and
m cronelia. According to the authors, the test substance was
slightly enmbryotoxic and strongly teratogen.
t heophyl I'i ne
(3) invalid
No results of the control group reported; study does not
nmeet current standards (i.e. ip. application)
(108)

nouse Sex: fenale
ICL-1CR

i.p.

day 12 of gestation

Frequency of treatnment: single injection

Doses:
Control G oup:

Met hod:
Year :
GLP:
Test subst ance:

Remar k:

Resul t:

175, 200, 225 ny/ kg
yes, concurrent vehicle

other: no data
1969

no

other TS

NOEL for maternal toxicity cannot be given since data were
insufficiently reported; study does not neet current

st andar ds

About 40% of the high-dose fenmal es di ed. Dyspnea and

convul sions were observed at 175 and 200 ng/ kg. Fetal body
wei ght was decreased at 200 and 225 ng/kg. Mal formations
occurred dose-dependently in all fetuses, and included cleft
pal ate, digital defects and nacrognathia. Subcutaneous

hemat omas were al so observed

Test substance: t heophyl I'i ne

Reliability: (3) invalid

20- NOv-2001 (109)
Speci es: rabbi t Sex: female

Strain: other: Kbl::JW

Rout e of adninistration: i.Vv.

Exposure peri od:

day 6-18 of gestation

Frequency of treatnent: continously with infusion punp

Duration of test:
Doses:

up to day 29 of gestation
15, 30, 60 ng/ kg bw day

Control Group: yes
NOAEL Mat ernal Toxity: 30 ng/ kg bw
NOAEL Teratogenicity: 30 ng/ kg bw
Met hod: ot her: japanese guideline
Year : 2000
GLP: no data
Test substance: other TS

Resul t:

In the highest dose group a significant decrease in body
wei ght was observed fromgestation day 11 onwards, and a
decrease in food intake was noted during days 7-23.
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Test condition:

Test substance:

Reliability:
Fl ag:

10- MAR- 2003
Speci es:
Strain:

Rout e of adm nistration:

Exposure peri od:

Frequency of treatnment:
Duration of test:

Doses:

Control Group:

Met hod:
GLP:
Test subst ance:

Resul t:

Test substance:

Theophyl | i ne showed reversible toxicity: accel erated
respiration, sluggish startle reactions, dilatation of the
auricul ar vessels and polyuria in dans treated with 60

ng/ kg/ day, but not in dans given 15 and 30 ng/ kg/day.
Fetuses fromthe damgroup treated with 60 ng/kg/day
exhibited teratogenic toxicity such as cleft palate and

al so, skeletal variation of the 13th rib. Fetal toxicity was
al so observed including abortion, increased nunber of |ate
deat hs and decreased body wei ght appearing on day 29 of
gestation. No toxicity was observed in fetuses fromthe 15
and 30 ng/ kg/day group. In the 15, 30 and 60 ng/ kg/ day
groups, maternal plasma concentrations (Cmax) during the
treatment period were approximtely 30, 56 and 106 pg/m
respectively. These concentrations clearly exceed the

ef fective therapeutic range of theophylline in clinical use.
NOAEL fetotoxicity 30 ng/kg/day.

Theophyl line was injected into the auricular vein of 20

ani mal s/ group at a volune of 20 m/kg using an automatic

i nfusion punp at a rate of 0.5 m/kg/nmin once daily from day
6- 18 of gestation. Body wei ght was recorded on days
2,5-19,21 23, 25, 27, 29 of gestation.

The nunbers of inplantations and |ive fetuses were counted
on day 29.

Toxi coki netic determination of theophylline was determ ned
on 3 ani mal s/ dose and the pl asma concentrations were

anal yzed using HPLC net hod.

t heophyl I'i ne

(2) wvalid with restrictions

sufficient details were not given

Critical study for SIDS endpoint
(110)
nouse Sex: female
no data
oral unspecified

days 4 to 16 of gestation
daily

until day 19 of gestation
5.25, 100 ng/ kg bw d

no data specified

other: no data
no data

other TS

The teratogenic activity of the test substance was

eval uated. M ce were adninistered the test substance on days
4 to 16 of gestation. Fetuses were investigated on day 19 of
gestation. Reproductive health of the dans, as well as
external and skeletal malformations of the fetuses were
determ ned. According to the authors, no teratogenic effect
was seen after oral administration of the test substance at
a dose levels corresponding with the therapeutic dose

t heophyl I'i ne

Reliability: (4) not assignable

only short abstract avail able
10- MAR- 2003 (111)
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Speci es: nouse Sex: female
Strain: I CL-1CR
Rout e of adni nistration: S.cC.
Exposure peri od: day 11 of gestati on
Frequency of treatnment: singl e dose
Duration of test: until day 18 of gestation
Doses: 46. 4 ngl/ kg
Control Group: yes, concurrent vehicle
Met hod: other: no data
Year : 1983
GLP: no data
Test substance: other TS
Resul t: The aim of the study was to investigate the synergismin the

teratogenicity of the test substance and nitomycin C when
adm ni stered sinmultaneously. The test substance was
adm ni st ered subcut aneously, mtonycine was adm ni stered
i ntraperitoneally; both conmpounds were dissolved in saline.
On day 11 of gestation, 11 mce received saline (s.c. and
i.p.; vehicle controls); 15 mice received theophylline and
saline (i.p.); 33 mce received saline (s.c.) and mtomycin
C, and 20 mice received theophylline and mtomycin C. On day
18 of gestation, the mce were sacrificed. The nunber of
inmplantations and resorptions, fetal weights and the
i nci dence of nmal formati on were determ ned.
Signi ficant changes were seen only in the group adninistered
bot h conponds: fetal weight was decreased; the incidence of
mal f ormed surviving fetuses was 80% conpared with 0.8% 2.7%
and 3.8% in the group adm nistered saline, theophylline
al one, and mitomycin C alone, respectively. The nost
frequent mal formations were cleft palate, nicrognathy and
digital defects.
According to the authors, these results suggested that
nei t her theophylline nor mtonmycin C was teratogenic when
adm ni stered al one and that conbined administration of the
two conpounds resulted in a nmarked teratogenic effect.

Test substance: t heophyl I'i ne

Reliability: (3) invalid
combi nation with mitonycin C, not anough animals with
t heophyl I i ne al one

06- FEB- 2003 (112)

5.8.3 Toxicity to Reproduction, Oher Studies

5.9 Specific Investigations

5. 10 Exposure Experience

Remar k: remark on selection of studies
The scientific literature of theophylline conprises
thousands of published studies and reviews due to its use
as pharmaceutical. Wth a focus on health and safety issues
conprehensi ve reviews including those of the Internationa
Agency for Research on Cancer (IARC), 1991, Stavric, 1988,
and QOgilvie, 1978 and studies cited in these reviews were
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23-JUL-2001

Remar k:
excretion)

t wo

adi pose

premat ure

23-JUL-2001

Remar k:

tabl ets

sel ected for the data set of theophylline. Relevant recent
publications have al so been taken into account.

ki netics (absorption, distribution, netabolism and

Theohylline is rapidly absorbed after an oral dose.
Absorption can be del ayed by food while aging has no effect
on the rate or extent of absorption.

Peak serum | evels are generally achieved after 1.5-2 hours.
At 17 ug/m, 56% has been bound reversibly to adults’

pl asma protein conpared to 36%in cord plasma frominfants
Reduction in protein binding is observed during the I|ast

trinmesters of pregnancy. Theophylline does not accunul ate
in any specific target organs. It is distributed in
erythrocytes and breast mlk, but not extensively in

tissue. It passes the amiotic fluid. The presence of a

bl ood-brain barrier reduces theophylline concentrations in
the brain. A cerospinal fluid : plasma rati o of 0.68 has
been reported. Elimnation half-life is 15-60 h in

infants (2-4 weeks post partum) and 3.4 h in children aged
1-4 years; the values for adults exhibit |arge variations
and range from 3-11 h. C earance increases by 10% over the
age range 1-15 years. In persons aged 60 years and above,
hal f-l1ives of 5.4-9.0 h are recorded. Snokers have
decreased elimnation half-1ives conpared to non-snokers (4
vs 7 h). The use of contraceptives |lowers plasma cl earance
and increases the elimnation half-life while plasm
bi ndi ng and vol ume of distribution is unaffected. The
vol une of distribution ranges fromO0.44-0.51 in both
adul ts and children.
Vol ume of distribution and elimnation half-life is
increased during the third trinmester of pregnancy.
Eli m nation is dose-dependent; however, |inear
pharmacoki netics is a valid nodel within the therapeutic
range. Nonlinearity may be due to metabolic saturation or
to the diuretic effect.
Seven to 12%is excreted unchanged in the urine. Severa
paral |l el pathways produce 3-nethyl xanthine (9-18%,
1-met hyl xanthine (0.4.4%, 3-methyluric acid (traces),
1-methyluric acid (13-16%, and 1, 3-dinmethyluric acid
(35-55% main netabolite). Methylation to caffeine occurs
to sone extent in adults, and is the predom nant pathway in
neonates. Dietary factor nmodify the elimnation in children
and adults. Serumprotein levels follow a circadian rhythm
but these effects are | ess pronounced than interindividua
vari ations that are predom nantly under genetic control.
(113) (114) (115)

ki netics (absorption, distribution, metabolism and
excretion)

Twenty asthmatic adults received appr. 7.5 ng/ kg bw
t heophylline i.v. over 30 min.; 10 of these patients

and the remni nder solution in a simlar dose. The fraction
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UNEP PUBLICATIONS



OECD SIDS

THEOPHYI1 I INE

5. TOXICITY

DATE: 10-MAR-2003
SUBSTANCE 1D:58-55-9

of

23-JUL-2001

Remar k:

of

| evel

17- VAY- 2001

Remar k:
recei ved

20- FEB- 2001

Remar k:

sone

liver

of the dose absorbed averaged 0.96 + 0.03 for the tablet
while the value for the solution was 0.99 +- 0.02. The tine
of peak absorption av. 2 + 0.3 hours for the tablets and
1.4 +- 0.3 hours for the solution. The nmaxi mun serum
concentration attained was 15.3 +- 0.7 pg/m after a dose

7.6 +- 0.4 mg/ kg of the tablet, and 14.6 + 0.6 pg/m after
a dose of 7.3 +- 0.2 ng/kg of the solution. Absorption of
the tested theophylline tablets and sol ution approached 100
% of the avail abl e drug.

(116)

kinetics (absorption, distribution, metabolism and
excretion)

The i nfluence of various test neals, and of fluid vol unes,
on the bioavailability of theophylline froma solid dosage
form has been studied in six healthy subjects. Absorption

drug was faster after dosing imediately followi ng a high
protein neal than after a high fat or a high carbohydrate
meal . Absorption froma solution was faster than froma
solid dosage formin all treatnents; areas under serum

time curves after dosing were also significantly higher up
to 12 hr. Areas up to 12 hr after dosing also tended to be
hi gher after the high protein neal and after dosing with
500 mM water on an enpty stomach than after other solid
dose treatnments.

(117)

16 premature infants suffering from neonatal apnoea

orally an aqueous solution of theophylline 5 ng/kg bw under
fasting conditions and i medi ately before a nmilk feed. The
rate of absorption was significantly decreased if the drug
was given with food; nmean nmaxi mum serum concentrati ons were
reached after 4.7 h instead of 1.6 h under fasting
conditions. The area under the curve did not differ between
the two patient groups which indicates that only the rate
but not the anmount of absorption was affected by food
i nt ake
ki netics (absorption, distribution, metabolism and
excretion)

(118)

An av. 96% of an uncoated theophylline tablet is absorbed,
wi th peak conc. occurring from0.5 to 2.0 h. In plasm,

53 to 65% of theophylline is reversibly bound to protein.
Theophylline is distributed to erythrocytes, saliva, breast
m |k and can cross the maternal placenta. The appr. vol une
of distribution in the steady state av. 0.5 |/kg bw.
Theophylline is elimnated by biotransformation in the

and urinary excretion of its netabolites. Appr. 7 to 13%is
excreted unchanged in the urine by a first order process.
The plasna theophylline conc. time curve after i.v.

adm nistration fits a 2 conpartnment open kinetic nodel with
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a rapid distribution phase conpleted within 30 to 45

nm nut es
after an i.v. dose. The R-elimnation phase is quite
variable and in healthy adults ranges from3 to 13 h. The
elim nation of theophylline is markedly decreased in
premature infants and increased in childhood. The vol une of
distribution is ranged from about 0.45 to 0.52 |/kg.
Pl asma t heophyl line conc. of 5 to 20 ng/l can produce
concentration related increases in forearm bl ood fl ow and
reductions in cerebral blood flow
Serious adverse effects are rare at plasnma theophylline
concentrations below 20 ng/l. The nost frequent effects
i nvol ve the gastrointestinal system (anorexia, nausea
vom ting, abdom nal disconfort) and the nervous system
(headache, nervousness, anxiety), which usually occur with
concentrations over 15 ng/l. Between 20 and 40 ng/l, sinus
tachycardia and atrial or ventricular arrhythm as occur
wth
i ncreasing frequency. Above 40 ng/l, focal or generalised
sei zures, or cardiorespiratory arrest can occur.
ki netics (absorption, distribution, metabolism and
excretion, review)
23-JUL-2001 (119)
Remar k: ki netics (absorption, distribution, metabolism and
excretion)
Theophyl | i ne concentrations were measured in six apneic
premature infants after i.v. infusion. Theophylline s
apparent volume of distribution was 0.60 |/kg, and
hal f-1ife was 30.2 h. Blood clearance rate (17.6 nl/kg/h)
was | ower than plasma cl earance rate of young children. At
a total plasma concentration of 17 ng/l, 56 and 36% of the
t heophyl | i ne was bound to adult or full-termcord plasna
proteins, respectively.
16- MAR- 2001 (120)
Remar k: ki netics (absorption, distribution, metabolism and
excretion)
Theophylline half-life after single oral dose was
i nvestigated using saliva drug neasurements. 19 healthy
subj ects received theophylline doses of 3-5 ng/kg bw per
oral . The nmean salival/serum theophylline ratio was 0. 46.
The correl ation coefficient was 0.33-0.81.
23-JUL- 2001 (121)
Remar k: Di stribution of theophylline into breast m |k was
investigated in five wonen. The average mlk to serum
concentration ratio of the drug was about 0.7 and mlk
concentrations parallel the tine-course of serum and saliva
concentrations. On a relative body wei ght basis, a nursing
infant would usually receive |l ess than 10% of the nother’s
dose of theophylline.
ki netics (absorption, distribution, nmetabolism and
excretion)
23-JUL-2001 (122)
Remar k: An acute theophylline intoxication in a 17-nmonth-old fenmale

child was reported. Peak serum theophylline | evel was 102. 4
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23-JUL-2001

Remar k:

300

23-JUL-2001

Remar k:

shorter

was

23-JUL-2001

Remar k:

23-JUL-2001

Remar k:

22-FEB-2001

Remar k:

pg/ m . Some spinal fluid (CSF) was retained and the
concentration was 32.5 pug/m and the CSF/ plasma rati o was
0. 68.
ki netics (absorption, distribution, metabolism and
excretion)

(123)

ki netics (absorption, distribution, metabolism and
excretion)
On a multiple-dose schedul e of oral theophylline (200 to

nmg every 6 hours) serum theophylline in 83 patients ranged
from2.9 to 32.6 pyg/m. Elimnation half-life ranged from
181 to 571 minutes.

(124)

ki netics (absorption, distribution, metabolism and
excretion)

The kinetics of theophylline (3-5 ng/kg bw) was exam ned in
a group of nonsmokers and in heavy snokers. The elim nation
hal f-1ife in snokers averaged 4.3 hr., significantly

than the mean val ue for nonsmokers (7.0 hr.). The apparent
vol une of distribution was sonmewhat |arger in snokers (0.50
I /kg) than in nonsnokers (0.38 |/kg). The body cl earance

appreciably larger and relatively nore variable in snokers
(100 M/mn/1.73 n2) than in nonsnokers (45 m/mn/1.73
ng) .
(125)

ki netics (absorption, distribution, metabolism and
excretion)
The kinetics of theophylline was studied in 6 nornmal,
nonsnoki ng nmal e subjects. A constant-rate i.v. infusion of
3.84 to 4.98 ng/ kg bw of theophylline was adni ni stered over
40 min. Wthin 30 min. The serumlevels reached 10 pg/ m.
The hi ghest serum |l evel at the end of the infusion was 17
pg/ m . Ther serum concentration-tine data were fitted to a
two-conpartment open nodel and yielded a nean serum
elimnpnation half-life of 11.02 hr.

(126)

In a group of 19 hospitalized patients, nost of whom
snoked, the elimnation half-life of theophylline follow ng
an i.v. bolus (5 nmg/kg bw) was 3.6 hours. A control group
of 10 smokers had a elim nation half-life of 4.1 and 14
nonsnokers a elimnation half-life of 7.2 hours.
ki netics (absorption, distribution, metabolism and
excretion)

(127)

ki netics (absorption, distribution, netabolism and
excretion)

The effect of chronic oral contraceptive (OC) usage on the
di sposition of theophylline was exam ned. 4 ng/ kg was given
to 8 healthy femal e OG users and 8 nonusers. The OC users
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23-JUL-2001

Remar k:

23-JUL-2001

Remar k:

22-FEB-2001

Remar k:

17- MAY- 2001

Remar k:

23-JUL-2001

Remar k:

had a significantly | ower total plasnma clearance of

t heophyl li ne than women not using OC (35.1 vs. 53.1

m /h/kg). The half-life time was also significantly

prolonged in the OC group (9.79 vs. 7.34 h) while the

volune of distribution was simlar between the two groups.
(128)

ki netics (absorption, distribution, metabolism and
excretion)
The influence of oral contraceptives (OCS) and sex
di fferences on the disposition of theophylline has been
studied in 12 hel athy young nen, 13 heal thy young wonen,
and 10 heal thy young wonen receiving OCS. The elimnation
hal f-1ife was |onger in wonmen taking OCS (523 min.) than in
wormren not on OCS (386 nmin.) Weight normalized plasm
cl earance of theophylline was | ess in wonen taking OCS
steroids (0.70 m/mn/kg) than in wonmen not on OCS (0.98
m /mn/kg). Weight normalized cl earance, vol unme of
di stribution, plasma elinination half-life and plasm
bi nding were not different between nen and wonmen not taking
OcCs.

(129)

Dose- dependent kinetics was studied in 20 children with
chronic asthma receiving iv. infusion of theophylline. The
initial infusions resulted in steady-state serum
concentrations ranging from6.2 to 18 pg/m and later to
15.7 to 30.8 pg/mM . Clearances at the lower infusion rates
ranged fromO0.71 to 2.13 nm/kg/mn. At the higher dose
clearance av. only 1.21 m /kg/ m n.
ki netics (absorption, distribution, metabolism and
excretion)

(130)

After a single dose the nmajor sources of nonlinearity are
saturabl e hepatic nmetabolismand tinme-dependent changes in
renal cl earance of theophylline. At steady state, renal
clearance is constant and nonlinearity is apparently
related only to saturabl e nmetabolism
ki netics (absorption, distribution, metabolism and
excretion, review

(131)

ki netics (absorption, distribution, metabolism and
excretion)
The total plasma and partial netabolic and renal clearance
of theobrom ne and theophylline were determined in 13
heal t hy subjects. Clearance by N denethylation at the
3-position was 3.7-fold higher (unbound clearance 2.5-fold
hi gher) for theobronine than for theophylline, show ng that
the position of the other nethyl substitutent (position 1
or 7) is a major determ nant of metabolic rate. Myjor
net abolites are 1,3-dinmethyluric acid (49.1%, 1-nmethyluric
acid (24.5%, and 3-nethyl xanthine (17.5%.

(132)

ki netics (absorption, distribution, metabolism and
excretion)

132
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Pl asma concentration of theophylline and caffeine in seven
premat ure neonates receiving theophylline for treatment of
apnea were neasured. Plasma concentration of caffeine
increased from 1.8 ng/l at day one to 3.7 ng/l seven days
after initiation of theophylline therapy. Plasm
concentrati on of theophylline were 4.6 ng/l and 11.0 ng/
on day one and day 7 of theophylline therapy. In contrast,
in four normal adult subjects receiving theophylline no
nmeasur abl e caffeine concentrati ons were found. The
nmet abol i ¢ pat hway foll owed by theophylline in premature
infants includes a nethylation reaction produci ng caffeine,
whereas adults, the major netabolic pathway involves
oxi dative reactions (denethylation and oxidation).
22-FEB-2001 (133)

Remar k: Caffeine and its major netabolites, paraxanthine, were
observed in plasnma follow ng oral admnistration of
theophylline in a multiple dose study. At steady state
plasma caffeine concentration varied fromO0.21 to 0.75 ng/
at plasma theophylline concentrations of 8.1 to 21.5 ng/|
in four healthy subjects. About 6 % of the theophylline
dose was converted to caffeine
ki netics (absorption, distribution, metabolism and
excretion)

23-JUL-2001 (134)

Remar k: ki netics (absorption, distribution, metabolism and
excretion)
The effect of diet on theophylline netabolismwas exam ned
in 14 children receiving long-term theophylline
adm nistration for asthma. Conpared to the normal diet,
hi gh protein diet markedly decreased the elimnation half-
life, and high carbohydrate diet greatly prolonged it.

16- MAR- 2001 (135)

Remar k: Ef fect of an increase in dietary |lipids on nmetabolism of
t heophyl I i ne was exam ned 9 subjects. Isocaloric
substitution of fat for carbohydrate produced little or no
significant change in the nean plasm elimnation half-life
(7.9 h on both diets).
ki netics (absorption, distribution, nmetabolism and
excretion)

22-FEB- 2001 (136)

Remar k: ki netics (absorption, distribution, metabolism and
excretion)
Pol ynor phi sm of theophyl | ine netabolismwas exanmined in 79
unrel ated adults, six sets of npnozygotic twins, six sets
of dizygotic twins and six two-generation fanmilies. The
twin study reveal ed predom nantly genetic control. Val ues
for this genetic conponent of interindividual variation in
rate constants of nmetabolite formation were 0.61, 0.84, and
0.95 for 3-nmethyl xanthine, 1-methyluric acid, and
1,3-dimethyluric acid. In the 79 unrelated adults, each
di stribution curve for rate constants of formation of each
t heophyl line nmetabolite appeared to be trinodal. By
contrast, the distribution curve for the overal
theophylline elimnation rate constant appeared to be
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23-JUL-2001

Remar k:

27-FEB-2001

Remar k:

23-JUL-2001

Remar k:

23-JUL-2001

ei ther uninodal or binodal. The extent of interindividual
variation was fourfold for theophylline elimnation
constant and 6-8-fold for three principal nmetabolites. In
each of the six fanmilies the rate constants were consi stent
with their control by two alleles at a single genetic |ocus
and wi th autosomal codoni nat transm ssion. Frequencies of
the two alleles at each genetic |locus controlling rate
constants of formation of theophylline nmetabolites were
simlar.

(137)

ki netics (absorption, distribution, nmetabolism and
excretion)

Theophyl line kinetics were studied serially in five wonen
during and after pregnancy. Theophylline protein binding
was reduced to 11.1% and 13. 0% during the second and third
trinmesters of pregnancy, repectively, conpared with 28.1
when the patients were nore than 6 nonths postpartum

Simlar conparisons indicate that theophylline distribution
volune and elimnation half-life were increased from 30.7
and 262 mnutes to 36.8 and 389 ninutes in the third
trinester of pregnancy. In the second and third trinesters,
intrinsic nonrenal clearance was reduced to 0.82 m/mn/kg
and 0.67 m/mn/kg conpared with a renote postpartum val ue
of 1.25 m /m n/kg.

(138)

ki netics (absorption, distribution, metabolism and
excretion)
The i nfluence of age, sex, and snoking on theophylline
di sposition was studied in 38 healthy subjects ranging in
age from26 to 81 yr. There were 8 young and 30 geriatric
subj ects, including 28 nmen and 10 wonmen. A single dose of
theophylline elixir (5 mg/kg bw) was given as a reference
to all subjects and two sustained-release (SR) tablets
(8 and 6 ng/ kg bw). Theophylline elimnation half-life is
shorter in the geriatric group (6.93 and 8.14 h); tota
body theophylline clearance is greater in the geriatric
group (44.39 and 32.97 m/kg/ hr), and the apparent vol ume
of distribution is also greater in the geriatric group
(26.29 and 22.97 1). In 93% of the geriatric subjects,
serum t heophylline levels of 8 to 20 pg/mM were reached at
steady state with the SR tabl et.

(139)

ki netics (absorption, distribution, metabolism and
excretion)
The two-conpartnment kinetics of theophylline in ten
hospitalized elderly patients with apparently normal renal
hepati c and cardi opul nonary functions was investigated
after intravenous administration of the drug. Biol ogica
theophylline elimnation half-lives of 5.4-9.0 hours and
pl asma cl earance val ues of 28-42 m/kg/hr. were found. The
apparent volunmes of distribution during the B-phase, were
0.33-0.43 1/kg.

(140)

134
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Remar k: general toxicity (review)
Toxicity can be produced easily owi ng the narrow
t herapeutic index. A small percentage of patients taking
t heophyl li ne therapeutically to control asthma may devel op
toxicity at serumlevels of 20-30 ug/m, while no effcts
were seen at levels <15 ug/m . Administration to premature
babies in the preterm period caused sl eep di sturbances that
persisted after the substance had been cl eared
No differences were found at one or two years of age as a
function of treatnment in the preterm period, while the
questi on whet her theophylline affects learning ability in
children remains open. MId toxicity may include headache,
gastroi ntestinal disturbances, hypotension, irritability,
and i nsomi a.
Severe synptons include tachycardia, arrhythm a, cardiac
arrest, and serious neurol ogical synptons and sei zures.
Deat hs have al so been reported.

26- FEB- 2001 (114) (115)

Remar k: general toxicity (review)
Toxic effects include tachycardia, dysrhythm a, enesis,
death, osnotic diuresis, failure to gain weight,
necrotizing enterocolitis, hyperglycema, trenor,
di uresi s/ dehydration, jitteriness, cardiac arrhythm as,
sei zures, nauseal/vonitting, nmood di sturbances, and
hypot ensi on. Peak serum t heophylline concentrations
correlate with the severity of toxicity.
Oral administration of nultiple doses of activated charcoa
is recoomended for nearly all patients with theophylline
i ntoxi caation since charcoal increases theophylline
cl earance. Henoperfusion is recommended in severely
i ntoxi cated patients.

23-JUL-2001 (141)

Remar k: Despite the use of theophylline for over 50 years, the
actual nechani smof action is unkown. Currently adenosine
antagoni smis discussed. Theophylline stinulates the
central nervous systenm has positive inotropic and
chronotropic effects on the heart; causes diuresis; relaxes
snoot h nuscl e; increases serum catechol am ne | evel s;

i ncreases striated nuscle contractility; causes periphera
vasodi | ation (but cerebral vasoconstriction); increases
gastric secretions; and increases |lipolysis, glycogenolysis
and gl ucogenesis. The npst common clinical manifestations
of theophylline toxicity are gastrointestinal (i.e.,
nausea, vomiting, diarrhea, abdom nal pain, and bl eeding),
cardi ovascul ar (i.e., various tachydysrhythm as

hypot ensi on, and cardiac arrest), and neurologic (i.e.
irritability, trenor, |ethargy, seizures, and coma). Toxic
synmptons usual |y appear at theophylline |evels of 20-25
ng/ | and usually increase in both frequency and severity
with increasing levels. Major toxicity (seizures

hypot ensi on, serious dysrhythm as, and cardi ac arrest)
generally does not occur until serumlevels are extrenely
elevated (i.e., >60 ng/l). toxic effects (review

23-JUL-2001 (142)
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Remar k: Hospital |aboratory records of 163 cases study toxicity in

children with theophylline serumconcentrations of >133
pmol /1. Synptons were absent in 44 patients with

t heophyl l i ne concentrations of 139 to 278 unol/1;
concentrations of >278 punol /| were always associated with
synptons. The nobst common clinical synptons were
tachycardia (47% and vonmiting (529 . Nine patients had
seizures, including five who were previously neurol ogically

nor mal .

toxic effects
23-JUL- 2001 (143)
Remar k: Si xty-four cases of theophylline poisoning after ingestion

of sustained rel ease preparations prescribed for asthm
were revi ewed. Serum theophylline |levels were 365 unol /|
(mean) .

El ectrol yte and nmetabolic abnormalities (hypokal aen a,
hypomagnesaem a, hypophosphat aem a, hypergl ycaeni a,
aci d- base di sturbances and | eucocytosis) were conmon. Serum
pot assi um serum gl ucose, |eucocyte count and | ength of stay
in the intensive care unit all correlated strongly with
maxi mum serum t heophyl line | evel. The | ow incidence of
life-threatening manifestati ons of severe toxicity

(hypot ensi on, serious arrhythnias or seizures) and
excel l ent outcone, contrasts with many previous reports.
toxic effects

23-JUL- 2001 (144)

Remar k: A case of attenpted suicide with theophylline in a
50- year -ol d depressi ve wonman was reported. Theophylline
| evel s peaked at 148 ng/l. On admi ssion at the hospital the
pati ent was comat ose and she devel oped several generalized
convul sive epi sodes. The physical exam nation reveal ed
tachypnea, dyspnea, and peripheral cyanosis. There were
three episodes of ventricular tachycardia and fibrillation.
The patient was awake 12 h after adm ssion, and recovered
uneventfully during the next few days
toxic effects

23-JUL-2001 (145)

Remar k: A conprehensi ve sunmary of reports of theophylline-induced
toxicities between 1980 and 1990 is provided. The major of
the adverse effects occur in two categories: neurol ogic and
cardi ovascul ar synptons and side effects. Although the
majority of the neurologic side effects were synptons, 198
patients had seizures as a result of theophylline.
Arrhythm as were the nost frequent cardi ovascul ar
complication, with 525 patients having sone abnornma
conduction, ranging fromsinus tachycardia to ventricul ar
tachycardia or fibrillation. There were 63 deaths reported
Among the toxicities for which an etiology was noted, 184
wer e therapeutic m sadventures, 125 were accidenta
i ngestions, and 114 were suicidal overdosage. OF cases
where serum t heophyl |line concentrations were reported, 109
toxicities were in the range of 20 to 40 pg/m and 168
toxicities were associated with serum concentrations

greater than 40 pg/m . Thirty-three cases had concentrations
greater than 100 pg/ m . Adverse effects associated with
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concentrations less than 20 pug/ m were reported in 69

patients.

toxic effects
26- FEB- 2001 (146)
Remar k: Theophylline is widely prescribed in the treatnment of

ai rways obstruction, usually in the formof sustained

rel ease preparations. Its therapeutic use may be associ ated
with significant norbidity. This is largely a result of the
drug”s narrow therapeutic index and variable interindividua
phar macoki neti cs and pharmacodynam cs, together with the

i nfluence of concurrent medication and di sease.

Adverse effects in therapeutic usage, acute and chronic
overdosage of theophylline were reviewed. Theophylline
toxicity principally affects the gastrointestinal

cardi ovascul ar and central nervous systens. There may al so
be characteristic metabolic disturbances.

In addition, deliberate or accidental overdosage may result
in serious toxicity after a latent period of hours, and the
out cone may be fatal
The accepted therapeutic serum concentration of theophylline
ranges from 10-20 pg/ m, al though inprovenent in forced
respiratory volune in 1 s (FEV1), vital capacity and airways
resi stence have been denonstrated at plasma concentrations
as low as 4-5 pg/m .

toxic effects (review

31- AUG- 2001 (147)

Remar k: The newborn”s potential for xanthine toxic reactions from
pl acental transfer of theophylline or caffeine conversation
fromtheophylline was studied in 12 newborns of asthmatic
nmot hers. Newborn theophylline | evels ranged from2.3 to
19.6 pg/m . Side effects in three babies with levels of
t heophyl line greater than 10 pg/m were tachycardi a and
transient jitteriness
toxic effects

16- MAR- 2001 (148)

Remar k: Ni ne cases of theophylline poisoning in adults were
reported. There was a fivefold variation in plasm
t heophyl li ne concentrations, which in general correl ated
poorly with the stated ingested dose. Signs of severe
toxicity, such as hypotension and cardi ac arrhythm as, were
common in patients aged over 50, whereas three of the
younger patients with high plasma theophylline
concentrations (69 ng/l, 50.2 ng/l, and 64.2 ng/l) had only
m ni mal synptons. Convul sions occurred in three patients.
Tachycardia was noted in all cases, and hypotension
occurred in four. Al three deaths were associated with
pl asma t heophyl Ii ne concentrations exceeding 65 ng/l,
convul si ons, hypotension, and finally cardiorespiratory
arrest. toxic effects

23-JUL-2001 (149)

Remar k: Case report of two fatal cases after acute ingestion of
t heophyl line (100 Am nophylline tablets and appr. 10 g
oxtriphylline). Blood theophylline concentrations were 260
and 290 ng/l.
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26- FEB-2001

Remar k:

26-FEB-2001

Remar k:

16- MAR- 2001

Remar k:

23-JUL-2001

Remar k:

reveal ed

28- FEB-2001

Remar k:
adul t

23-JUL-2001

toxic effects
(150)

Theophyl line intoxication was reported in four asthmatic
patients. Three arrived in status asthmaticus; their
adm ssion blood | evels were 33, 48, and 68 pg/m . The ot her
had persistent vonmiting; bl ood |level was 46 pg/m .
toxic effects

(151)

Synmpt ons, course, and treatnent of 10 patients with severe
t heophyl l'ine toxicity (heart rate above 120, nultifocal
atrial tachycardia or premature ventricular contractions,
hypot ensi on, sei zures) were described. Theophylline |evels
at presentation averaged 66 pg/m .
toxic effects

(152)

toxic effects

Two cases of seizure activity due to theophylline overdose
with serumlevels of 26 and 26.3 pg/dl were reported. Both
pati ents had evidence of prior neurol ogi c damage.

(153)

A followup study of 35,909 outpatients who filed nore than
220, 000 prescriptions for theophylline over 9 years

30 hospitalizations for xanthine toxicity. The overall
estimated incidence rate of 7.8/ 10,000 person-years at risk
indicates that in this popul ation hospitalization for
xanthine toxicity is a relatively rare event.
toxic effects

(154) (155)

A retrospective chart audit was done in 40 consecutive

inpatients to identify preventable factors contributing to
t heophylline toxicity. Toxicity was produced in 27 of 40
patients by inpatient or emergency departnment theophylline
adm ni stration. Managenment errors found included delay (>10
hours) in taking action fromtinme toxic blood |evels were
drawn (20 patients), inappropriately high dosing of patients
wi th congestive heart failure (17 patients), failure to
recogni ze obvious synptons (16 patients), recurrent toxicity
(11 patients), additional energency departnent treatment of
already toxic patients (7 patients), overlap of intravenous
and oral therapy (6 patients), patient discharged with no
physi ci an awareness of toxicity or dosage change (5
patients).
toxic effects
(156)
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Remar k:

26-FEB-2001

Remar k:

06- SEP-2001

Remar k:

23-JUL-2001

Remar k:

The objective of a 67-nmonth prospective study conducted on
249 consecutive patients in Massachussetts, USA, was to
identify patients at high risk for major toxicity after
theophyl I'i ne i ntoxication who m ght benefit fromearly
charcoal henoperfusion

One hundred and ni neteen patients (48% not receiving
theophyl li ne therapy had acute intoxications; anmong those
receiving such therapy, 92 (37% had theophylline

nt oxi cati on because of chronic overnedication, and 38 (15%
had acute intoxication. Major toxicity devel oped in 65
patients (25%, 13 patients (5% died. Mpjor toxicity was
nore comon in patients with intoxication due to chronic
overmedi cation than in those with acute intoxication who
were not receiving therapy (49%vs. 10% risk ratio = 4.85
(95% Cl 2.96-7.94)), even though the forner group had | ower
serum t heophylline levels (283 unol/Il vs. 777 umol/1).

Logi stic regression analysis identified two major factors
associated with the devel opnment of major toxicity: 1) peak
serum t heophyl | i ne concentrations in cases of acute

i ntoxication and 2) patient age in cases of chronic

over medi cati on. Receiver-operating characteristic curve
anal ysis indicated that major toxicity occurred in patients
with a peak serum concentration of >555 umol/| (ca. 100
mg/ 1) after acute intoxication and in patients ol der than
60 years (regardl ess of peak serum theophylline
concentration) after chronic overnedi cation.

According to the author, these results suggested that
predictors for major toxicity after theophylline
intoxication differ by the type of overdose

toxic effects

(157)

Recommended therapeutic per oral dose is 11-13 nmg/kg BWin
adults and 18-24 nmg/ kg BWin children.
toxic effects (review)

(158)

A dietary case-control study of 854 histologically diagnosed
cases of benign breast disease (BBD), 755 matched surgica
controls, and 723 matched nei ghborhood control s was
conducted. The estimated nmean i ntake of methyl xant hi nes was
simlar for cases and controls (302, 312, and 313 mg for
cases, surgical controls, and nei ghborhood controls). No
associ ati on between net hyxant hi ne i nt ake and BBD was
observed.
toxic effect (benign breast disease)

(159)

A case-control study invol ving 383 cases of biopsy-confirned
benign proliferative epithelial disorders of the breast and
192 control s whose biopsy did not show epithelia
proliferation and 383 unbi opsied conmunity controls to
exam ne the rel ationship to methyl xant hi ne i ntake was
performed. There was relatively little variation in risk
with total nethyxanthine intake, or with intake of the
xant hi ne derivates theophylline and caffeine, while the
positive associ ati on between theobrom ne intake and ri sk
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was observed only when cases were conpared with biopsy
controls. toxic effect (benign breast disease)
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23-JUL-2001

Remar k:

23-JUL-2001

Remar k:

23-JUL-2001

Remar k:

16- MVAR- 2001

Remar k:

16- MAR- 2001

Remar k:

(160)

Conpl ete triploidy was found in |ynmphocyte cultures froma
stillborn full-termfenmale infant with a birth weight of
1,000 g. The child had a ventricul ar septal defect of the
heart but no other macroscopic internal or externa
mal f ormati ons. The nother, who had a history of prol onged
anti-asthmatic nedication (ephedrine, phenobarbitone,
di phenyl hydrani ne and theophylline), displayed a high
i nci dence of satelite associations and chromati d breakages
in her cultured | ynphocytes.
nmut agenicity

(161)

A dietary case-control study based on 818 new y di agnosed
breast cancer patients was conducted between 1975 and 1978.
The role of coffee and total nethyl xanthine intake was
eval uated in breast cancer patients was conpared to two
mat ched control popul ations (surgical controls and
nei ghbor hood controls). A nonsignificant negative
associ ati on was found between cof fee and/ or nethyl xant hi ne
consunption and breast cancer.
carcinogenicity (breast)

(162)

carcinogenicity (breast)
Rel ati onshi p between net hyl axant hi ne consunpti on and breast
cancer using data froma case-control study which included
1,510 cases and 1882 controls identified through a
nati on-w de breast cancer screening program No evi dence of
a positive association between nethyl xant hi ne consunpti on
and risk of breast cancer was observed. Particularly in
wonen di aghosed after age of 50 sonme suggestion of a
negati ve association was found. The results of caffeine
alone were simlar to those of total nethyl xanthines.

(163)

carcinogenicity (breast)
n a popul ati on- based case control study including 451 cases
and one control nateched to each case, nethyl xanthi ne
i ntake was neasured by neans of sel f-adninistered,
quantitative food frequency questionnaire. |Intake of
caf feine was calculated in different coffees and
caf feine-containing drinks as well as that of theobrom ne
ntake. No increased risk was found in post-nenopausal wonen
in association with total caffeine and total nethyl xanthine
ntake. |In pre-nmenopausal wonen the increased risk at higher
| evel s of intake was not statistically significant and not
dose- dependent.

(164)

Data collected in the Coll aborative Perinatal Project were
assessed for association of theophylline intake and risk of
stillbirth in a total sanple of 51,830 singleton
pregnanci es. Theophylline ingested by pregnant wonen does
not appear to increase their risk of delivering a
stillbirth. reproductive/devel opnental toxicity
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(stillbirth)
17- MAY- 2001 (165)

Remar k: In a retrospective study drug consunption during pregnancy
of nmothers of infants with congenital abnornmalities were
conmpared with those without. Over 97% of 1,369 npothers took
prescribed drugs and 65% sel f -admi ni stered drugs. No
di fferences were evident between the two groups concerning
i nt ake of theophylline.
reproductive/ devel opnental toxicity (anonalies)

17- MAY- 2001 (166)

Remar k: reproductive/ devel opmental toxicity (fetal effects)
The rel ation between maternal adm nistration of theophylline
and fetal breathing novements during |ate gestation was
i nvestigated. Seventeen wonen with normally grown fetuses
at 33-38 weeks' gestation were given 400 ng of
sust ai ned-rel ease theophylline orally after a 1-hour control
period. Maternal plasm theophylline and gl ucose
concentrations were neasured every hour; the incidence of
fetal breathing nmovenents and breathing rates were neasured
continuously during the following 8 hours. Results were
conpared with those of a simlar control group (untreated).
Mat er nal pl asnma concentrations were significantly increased
mean gl ucose | evels were unchanged during the first 6 hours
and then slightly decreased. The incidence of feta
breathing significantly increased while the nean hourly
breathi ng rate was not significantly altered. According to
the authors, these results suggested that ingestion of
t heophyl line by pregnant wonen in the late gestation is
associated with an increase in fetal breathing novenents
23-JUL-2001 (167)

Remar k: devel oprmental toxicity (fetal effects)
The toxic fetal effects of theophylline are described in two
case-reports. Fetal effects included transient tachycardia,
irritability, and vom ting. Maternal serum concentrations
were in the high therapeutic range.

23-JUL-2001 (168)

Remar k: devel opnental toxicity (neonate)
The devel opment of premature infants treated with
t heophylline in the neonatal period of apnea was exani ned
The theophylline-treated infants had | ower Apgar scores and
gestati onal ages when conpared to those who did not receive
theophylline. There were no significant differences in the
devel opnental indices, and both groups had simlar
i ncidences of severe neurol ogi c sequel ae and retrol enta
fibroplasia. Simlarly, there were no differences in the
somatic growt h. Theophyline does not adversely affect
devel opnment of premature infants when exam ned at 9-27
nont hs i f age.

23-JUL-2001 (169)

Remar k: devel opmental toxicity (neonate)
No harnful effects of neonatal methyl xanthine therapy on
cognitive function was seen when neurodevel opnent al out cone
of 73 very-I|ow birthweight neonates at 18 nonths with
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respect to the presence of germinal nmatrix and/or
i ntraventricul ar henorrhage and neonatal nethyl xant hi ne
therapy was anal yzed.

23-JUL-2001 (170)
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Remar k:

17- MAY- 2001

5.11 Additiona

reproductive/ devel opmental toxicity (infant)
The rel ati onshi p between theophylline therapy and outcomne
at 14 years of age in surviving pretermchildren of
bi rt hwei ght <1501 g was deternmined in 154 consecutive
survivors from 1980-1982. CQutcones incl uded notor function,
psychol ogi cal test scores, and growh. The rate of cerebra
pal sy was significantly higher in children exposed to
t heophyl line conpared to children not exposed. |In contrast
children who had received theophylline achieved higher
psychol ogi cal test scores. There was no associati on between
t heophyl li ne therapy and grow h.

(171)

Remar ks

Type:

Resul t:

Test substance:

05- SEP-2000

Type:

Resul t:

adsorption

In humans, the test substance was readily absorbed after

i ngestion (ca. 96% wi th maxi mum pl asma concentrati ons being
reached within 30-120 mnutes. In contrast, the test

subst ance was absorbed slowy after intramuscul ar injection
t heophyl I'i ne

(172) (173)
Bi ochenical or cellular interactions

The conpetitive inhibition of cyclic nucleotide

phosphodi esterase activity by the test substance was

studi ed. The test substance inhibited the enzynme that

catal yses the breakdown of the intracellular nessenger
cyclic 3',5" -adenylic acid (cAMP) to 5'-adenylic acid (AWP).
The accumul ation of cAMP increased the action of
neurotransmtters and hornones that were nediated by
intracel lular cAWMP (for instance of catechol amne). The test
substance al so i nhibited certain purine nucl eoside
phosphoryl ases.

In vitro, the test substance inhibited beef heart cGW
phosphordi esterase activity in a dose-dependent manner. The
IC50 (e.g. the concentration giving a 50% i nhibition) was
2.91 mM (ca. ca. 524 ng/l) at 50 uM cGW

Test substance: t heophyl I'i ne
05- SEP- 2000 (174)
Type: Bi ochemi cal or cellular interactions
Resul t: The el ectrophysi ol ogical effect of the test substance was
st udi ed.
High levels of the test substance triggered the rel ease of
nor epi nephrine, causing an increase in the nunber of slow
Ca2+-channel s avail able for voltage activation through which
Ca2+ could pass during the action potential. This
nmobi | i zati on of Ca2+ affected the sleketal nuscle and
neuronuscul ar synaptic transm ssion and stinulated the
rel ease of catechol amine fromthe adrenal nedulla. |ncreased
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Test subst ance:

05- SEP-2000

Type:

Resul t:

Test substance:

23-JAN-2001

Type:

Resul t:

Test substance:

05- SEP-2000

Type:

Remar k:

Test subst ance:

05- SEP-2000

Type:

Remar k:

Test substance:

Ca2+ resulted in electrolyte changes, cardiac arrhythm a
hypot ensi on and gastroi ntestinal disturbances. Conbination
of el evated cAMP and potentiation of catechol ani ne and ot her
hormones caused rel axati on of smooth rmuscle (mainly of the
bronchi and bl ood vessels). According to the authors, these
interactions as well as direct effects of Ca2+ on the
contractile apparatus of the heart were considered to be
responsi ble for the cardiac effects of the test substance

t heophyl I'i ne
(175)
Bi ochemi cal or cellular interactions

Genotoxic effects of the test substance were summari zed.

The test substance was incorporated into DNA and interferred
with normal DNA synthesis, mitosis, and postreplication DNA
repair.

The effects of the test substance were presuned to be
exerted by inhibiting DNA synthesis, mtosis and DNA repair.
t heophyl I'i ne

(176) (177) (178)
Bi ochem cal or cellular interactions

Mal e Wstar rats and femal e Sprague-Dawl ey rats were fed a
diet containing 1.39 g/kg (1390 ppn) of the test substance
(ca. 65 ng/kg). Increased cal cium excretion by greater than
300% of control was observed.

t heophyl I'i ne

(179)
Chenobi oki neti cs general studies

Mean half life (T1/2) after single i.v. application of 9.4
ng/kg to dogs was 5.7 h and the specific volune of
distribution was 0.82 I/kg. After oral application of 9.4
nmg/ kg, the bioavailability was about 91% and the absorption
half life (T1/2 abs.) was 0.4 h with a peak plasm
concentration of 8.4 ug/m at 1.5 h.

t heophyl line, tested as am nophylline

(180)
Chenobi oki neti cs general studies

Single i.v. injection of 13.8 and 52 ng/kg to nal e guinea
pigs resulted in nmean plasma concentrations between 1.5 - 33
ug/m (low dose) and 9.1 - 77 ug/m (high dose). The
clearence was 2.02 and 1.50 m/mn/kg (low and hi gh dose).
Single i.v. injection of 52 ng/kg in pretreated aninmals
(44.3 ng/kg, i.p. twice daily for 12 days) resulted in an
increased elimnation.

t heophyl | i ne, tested as ani nophylline (pure)
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16- AUG- 2000 (181) (182)
Type: Chenobi oki neti cs general studies
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Remar k: The effect of intra-arterially doses of 1.3, 2.6, 5.0, 10.0

Test substance:

05- SEP-2000

Type:

Remar k:

Test substance:

05- SEP-2000

Type:

Remar k:

and 20.0 ng/ kg was investigated in male Wstar rats. The
elimnation half lifes (t1/2 el.) were 71, 58, 75, 68 and
67 min, the AUC were 10, 17, 46, 129 and 410 min/ng/l x 100
and the clearences were 5.9, 6.8, 4.8, 3.7 and 2.6

m /mn/kg. No differences were observed in the capacity
limted elimnation of the two major nmetabolites
1,3-dinmethyluric acid and 1-nmethyluric acid. The initia
apperent first order decay after higher doses resulted from
a conbination of capacity |limted netabolism and
conpensatory increased diuresis of unchanged theophylline.
Li near pharnmacokinetics in rats apply only to doses not
exceedi ng 10 ng/ kg.

t heophyl I'i ne

(183)
Chenobi oki netics general studies

I.p. injection of 10 ng/kg to virgin, pregnant (day 19-20 of
gestation) and lactating (nursing for 7 days prior to
treatment) female Charles River rats resulted in an
elimnation half life (t1/2 el.) of 3.2, 4.9 and 3.2 h, the
cl earence was 139, 103 and 165 m/h/ kg, respectively.

t heophyl I'i ne

(184)
Chenpbi oki netics general studies

Absorption, distribution, metabolismand excretion in

ani mal s:

Theophylline is rapidly and conpletely absorbed fromthe

di gestive tract of dogs. Large variations inits

bi oavail ability were found in pigs, while conplete

bi oavailability is reported in cats and rats. After i.v.
admnistration it is distributed to all organs of rats
except adi pose tissue. After oral admi nistration
radi o- | abel | ed t heophylline showed no accunul ation in any
specific tissue after 24 h. By 1 h after oral application
itcrossed the placenta and is distributed anong the fetal
and pregnant rat organs except for the brain of the adults
and | ow concentrations were found in fetal brain indicating
thatno bl ood-brain barrier exists. Simlar results found
after i.v. injection to rats and in rabbits. Serum bindi ng
was |lower in dogs (10% than in man (60% and rabbits (74%
and less in pregnant rats (6% than in non-pregnant rats
(20% . A significant increase in the half-life was found in
pregnant as conpared to non-pregnant rabbits, while the

hal f-1ife in newborn rabbits was about 15 tinmes |onger than
in adult animals. It is rapidly distributed within the body
and plasma hal f-1ifes ranged between 1.2 - 11.5 h (min. for
rats and max. for dogs) for several species. At higher
doses(52-115 ng/ kg) rats had |onger half-lifes due to

i ncreased diuresis and saturation of the metabolism
Theophylline is nmetabolized in the liver, mainly by the

nm crosonal system and oral doses of 40 ng/kg/day for three
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Test substance:

05- SEP-2000

Type:

Remar k:

Test substance:

16- AUG- 2000

Type:

Resul t:

Test substance:

days did not induceliver mcrosonmal enzyme activity. The

pat hway of metabolismin rats is that unchanged theophylline
and 1,3-dinmethluric acid are the main conpounds excreted in
urine, followed by 1-nmethyluric acid, 3-nethylxanthine and
unidentified polar netabolites. |npairnent in netabolism was
recorded for pregnant rats and baboons. Each species is
characterized by differences in the profile of urinic

nmet abolites and di fferences in nmetabolismwere seen in
different strains of mce (IARC, 1991). For further reviews
or detailed studies see McManus et al., 1988; MHKiernan et
al ., 1983; Ingvast-Larsson et al., 1992; Sanvordeker et al.
1977; Gabrielsson et al., 1984; Arnaud et al., 1982;

Brashear et al., 1982; El-Yazigi and Sawchuk, 1981.

t heophyl I'i ne

(185) (186) (187) (188) (3) (189) (190) (191) (192
Chenobi oki netics general studies

The effect of aging on the pharmacokinetics and

bi otransformati on was exanined in Mngolian gerbils aged
30-39 (old), 12-18 (middle-aged) and 3 (young) nonths
following a 20 nmg/kg i.p. injection. Plasm kinetics showed
decreased cl earence, increased half-life and increased

vol une of distribution in old vs. young ani nals; clearence
to 1,3-nmethyluric acid was simlar, while that to
1-methyluric acid was |l ower in the m ddl e-aged group
Urinary recovery of 1-nethylurate was increased in old vs.
young and m ddl e-aged, while recovery of theophylline was
decreased. Decreased m crosonal protein content was
observedin old vs. young and ni ddl e-aged ani mal s and an
age-rel ated decrease in cytochrome P-450 content was al so
observed.

t heophyl line, tested as ami nophylline (highest grade
commercial ly avail abl e)

(193)
Chenobi oki netics general studies

In rats, the test substance was mnetabolized to
1,3-dinmethyluric acid and 1-nethyluric acid.

3- Met hyl xant hi ne was not detected. The biological half-life
was 6 +/- 1.5 hours (determined fromurinary excretion). The
half-life in the blood was 3.5 hours. The nmetabolic rate of
the test substance was increased by induction of hepatic
drug-net abol i zing actitivy.

Met abol i sm of the test substance was considered to occur
solely by liver mcrosomal P-450 enzynes. There was nho
evidence in the heart, lung, intestine, brain, adrena

gl ands, ki dneys, or spleen. Pretreatment with the test
subst ance, 3-nethyl chol anthrene increased the netabolic
rate, indicating induction of nmetabolic enzymes.

Pl asma hal f-1ives of the test substnce were | owered by

i nducers, such as 3-nethyl chol ant hrene or phenobarbital
t heophyl I'i ne
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05- SEP- 2000 (194) (195) (196)

Type: Chenobi oki neti cs general studies

Resul t: Several studies on chenpbiokinetic data of the test

Test substance:

24-JAN-2001

Type:

Remar k:

Test substance:

05- SEP- 2000
Type:

Remar k:

Test substance:

05- SEP-2000

substance in humans were sunmari zed

Maxi mum pl asma concentration was found at 56 m nutes after
oral administration of 300 ng or 20 minutes after
i ntravenous injection of 240 ny.

The test substance was reversibly bound to plasma proteins
and distributed in erythrocytes, saliva, breast mlk and
amiotic fluid. The test substance was able to cross the
pl acenta, accumulated in the fetus and was elini nated

sl owl y.

The cl earance of the test substance was reduced by

anti depressants (vil oxazine, fluvoxam ne), calcium

ant agoni sts (nifedipine, verapam |, diltiazen), H2-receptor
ant agoni sts (cinetidine, fanotidine), oral contraceptives
and antibiotics (erythromycin, ciprofoxacinmallopurinol).
The cl earance was i ncreased by phenytoin, phenobarbitone,
mexi |l eti ne, tobacco snoking and mari huana snoki ng.

t heophyl I'i ne
(53)
Chenpbi oki neti cs general studies

The effect of age was determned after i.v. (ca. 4 ng/kg)
injection to dogs at 1, 2, 3, 4, 8, 12, 16, 24, 52 and 104
weeks of age. Younger dogs had a slower elimnation half
life (1 week t1/2: 987 min) than 8 weeks old dogs (t1l/2: 138
m n). The val ues pl ateaued until 16 weeks of age and then
increased slightly of up to t1/2: 219 min in 104 weeks old
dogs. A sinilar pattern was obtained for the clearance (1
week old: 1.17 m/m n/kg; 16 weeks old: 7.09 ml/m n/kg; 104
weks old: 3.5 m/nmin/kg). Volume of distribution was not
significant different and ranged between 1.2 to 1.6 |/kg.

t heophyl line, tested as am nophylline
(197) (198)
Cytotoxicity

The cytotoxicity was determined in rat hepatocytes, MCoy
and MDBK cells; the respective CT50 val ues were 2.175;

14.56; 5.549 mM The CT50 is the mninmumtest concentration
i nduci ng norphol ogi cal changes or 50% cel | deaths and/or
50-100% i ncrease in LDH rel ease and represent the mean val ue
for all three effects.

t heophyl I'i ne

(199)
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Type: Cytotoxicity

Remar k: The acute in vitro cytotoxicity was assayed biochemically

Test substance:

05- SEP-2000

Type:

Remar k:

Test substance:

05- SEP-2000

Type:

Remar k:

Test substance:

05- SEP- 2000
Type:

Remar k:

Test substance:

i nhuman | ynphocytes and resulted in LC50 val ues of 2900
pg/ M (LDH assay), 3350 ng/nml (DNA assay) and 3150 pg/ni
(MIT assay). The I1C50 value for HelLa cells was 440 pg/m
t heophyl I'i ne

(200)
Cytotoxicity
Cytotoxicity was determ ned in human foreskin fibroblast
cell line (HEF), human hepatoma cell line (Hep&), hunman
mel anoma cell line (Mel/27), human epidermal keratinocyzes
(NHEK) and in human endothelial cells (ENDO) using the
neutral red assay. The followi ng mi dpoint cytotoxicity
val ues (NR50% were determn ned
ENDO. 9 mM
NHEK: 18 nM
HEF: 20 nM
Mel /27: 18 mM
HepT&2: 19 nmM
t heophyl I'i ne
(201)

| mmunot oxi city

Concentrations in the range of 0.1 - 1 uM decreased the Con
A bl ast ogeni c response of spleenic C57Bl nouse cells and the
NK activity of spleenic CBA mice in vitro. After i.p.
injection of 75 and 100 ng/kg for 5 days to nmale mice the NK
activity was also slightly reduced.

t heophyl I'i ne

(202)
Met abol i sm

Per cut aneous absorption and netabolismwas exanined in

vi trousi ng human skin. Diffusion ranged between about 2.2 -
7.7% but absorption varied to a |arge extent between the
different skin sanples (3.6 - 33.4 % . Between 0.2 - 4.6%
wer e netabolized and over 60% of the netabolites diffused
through the skin. Biotransformation by mcrosones to
1,3,7-trimethyluric acid, 1,3-dinmethyluric acid and

3- met hyl xant hi ne occurred in a varying extent.

t heophyl | ine (radiol abell ed); according to the authors,
purity was >98%

14- AUG- 2000 (203)
Type: Met abol i sm
Resul t: The netabolismof the test substance in humans was
summari zed.
Wthin the therapeutic range, the test ubstance was
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nmet abol i zed first-order kinetics. At high concentrations,

nmet abol i ¢ enzynes becane saturated and zero-order becane
evident. The test substance was converted to
1,3-dinmethyluric acid, 3-nethyl xanthine, and

1- net hyl xant hi ne whi ch was further netabolized to
1-nethyluric acid. The test substance was netabolized by the
l'iver m xed-function oxidase system using nore than one
cytochrome P-450 isoform The netabolites were excreted
unchanged in the urine. The test substance was al so detected
i n human urine.

Conversion of the test substance to caffeine did not occur
however, conversion of caffeine to theophylline had been

reported
Test substance: t heophyl I'i ne
05- SEP-2000 (204) (205) (206) (207)
Type: Met abol i sm
Remar k: Ki neti cs and netabolism of theophylline in aninmals have been

reviewed by 1ARC, (1991). It is rapidly and conpletely
absorbed fromthe di gestive tract and distributed to al
organs of rats except adipose tissue. It readily crosses the
pl acenta and no bl ood-brain barrier was observed. Plasm
half-life is between 1.2-4 hours in rats and 6-11.5 hours in
dogs and strongly dependent on protein binding and dose.
Theophyl line is netabolized in the liver, mainly by the

m crosomal system The netabolites are excreted into the
bile and elimnated with the urine.

Fl ag: Critical study for SIDS endpoint

11- SEP-2001 (208)
Type: ot her

Remar k: Phar macoki netic studies in rats reveal ed a nean plasm

half-l1ife of 5 h which was unaffected by repeated exposure.
A dose of 25 ng/kg resulted in plasm levels simlar to
those observed in humans receiving a therapeutic dose.

Test substance: t heophyl I'i ne

05- SEP-2000 (209) (210)

Type: ot her

Remar k: The test substance induced reverse transformation in Chinese
hanster ovary Rl cells.

Test substance: t heophyl I'i ne

05- SEP-2000

Type: ot her

Remar k: The test substance del ayed the onset and reduced the rate of

DNA replication in synchronized HeLa S-3 cells but not as a
direct result of inhibition of DNA synthesis.
Test substance: t heophyl I'i ne
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05- SEP- 2000 (211)

Type: ot her

Remar k: Doses of greater than 0.3 ng/m inhibited DNA synthesis in

Test substance:

05- SEP-2000

Type:

Remar k:

Test substance:

05- SEP-2000

Type:

Resul t:

Test substance:

05- SEP-2000

Type:

Resul t:

nouse L5178Y cells, LS929 nouse fibroblasts and V79 Chi nese
hanster cells. Reduction of newy synthesized DNA was
inhibited in both unradiated and ultraviolet radiated cells.
t heophyl I'i ne

(212)
ot her: carcinogenicity screening

In a screening assay for liver carcinogens nale F 344 rats
received initially a single i.p. injection of

di et hyl nitrosamie and two weeks | ater the conpound at 8000
ppm applied via the drinking water; theophylline was proved
to be negative since no induction of GST-P positive foci
occurred.

t heophyl I'i ne

(213)
other: cell transformation

The test substance interferred with the transformation of
epithelial cells in culture by dinmethyl benz(a)anthracene to
cel lul ar DNA

t heophyl I'i ne

(214)
other: inhibition of neopl asia

The test substance inhibited the devel opment of skin

neopl asnms i nduced by ultraviolet light. According to the
authors, this possibly reflected an ability of the test
substance to inhibit error-prone post-replication DNA repair
(Zaj del a and Latarjet, 1978).

Partial supression of neoplasm production had al so been
reported by Reddi and Constantinides (1978).

Test substance: theophyl I'i ne
05- SEP-2000 (215) (178)
Type: other: periarteritis in rats
20- NOV-2001
Type: ot her: review (nutagenicity)
Remar k: Literature revi ews of papers on general or selective
mut agenicity tests
23-JAN-2001 (216) (217) (73) (218) (66) (219)
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Type: other: teratogencity (chick enbryo)

Remar k: In the in vitro teratogenicity screening assay using the

Test substance:
23-JAN-2001
Type:

Resul t:

Test substance:

24-JAN- 2001

Type:

Resul t:

Test substance:

whol e chick enmbryo culture the 1C50 was around 0.4 nmol /|
(concentration that induced mal formations in 50% of the
enbryos).

t heophyl I'i ne

(220)
other: teratogenicity (chick enbryo)

The teratogenic activity of the test substance was eval uated
in vitro. Chick enbryos were exposed to the test substance
(0.001-1 nmmol /I; ca. 0.1-180 ng/l) for 2 days during the
early stages of organogenesis (gastrula and neurul a).

Fi fteen enbryos were used per dose |evel. Survival and

nmor phogenesi s of the nervous, cardiovascul ar and

skel etonotor system and of the extraenmbryoni c menbranes
were recorded. According to the authors, the test substance
was of a |low enbryotoxicity; malformations were observed at
concentrations of 0.1, 0.5. and 1 mml /I (ca. 18, 90, and
180 ng/l, respectively). Miinly cerebral vesicles, heart,
rotation, and cervical flexure were affected.

t heophyl I'i ne

(111)
other: teratogenicity (chick enbryo)

The teratogenicity of the test substance was studied in
chick enbryos. Leghorn eggs were incubated at 37 degree Cand
wi ndowed on day 3 of incubation. When the enbryos had

devel oped to stage 26, they were treated with the test
substance. The test substance was dissolved in saline; 2.5
3.8, and 5.0 ng was applied topically to the extraenbryonic
menbranes of 53, 50, and 25 eggs, respectively. Two hundred
and forty-one untreated and 164 saline-treated eggs were
used as nornal and vehicle controls, respectively. The
enbryos were subsequently reincubated, harvested after 14
days of incubation and exam ned for external anonalies.
Mortality rate was 4.6% 9.8% 9.4% 40.0% and 72.0% in the
untreated control, vehicle control, |ow dose, mid dose, and
hi gh dose group, respectively. The test substance retarded
gromh in a dose-dependent manner (8.3% 36.7% and 42.9% at
the low, md and high dose level, respectively vs. 0.4% and
0. 7% in untreated and vehicle controls, respectively). Beak
mal f ormati ons were seen in 57,1% of the surviving high dose
group enbryos; no nalformations of the beak were seen in the
ot her four groups. Generalized edema was noted in 10% and
100% of the surviving nmid and hi gh dose enbryos,
respectively. No nel formations of the |linbs were observed in
any group.

According to the authors, these results denonstrated that
the test substance retarded enbryonic growth and produced
general i zed edemas and beak mal for mati ons.

t heophyl I'i ne
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5 TOXICITY DATE: 100-MAR-2003
SUBSTANCE [D:58-55-9

24- JAN- 2001 (221)

Type: other: teratogenicity (chick enbryo)

Resul t: The teratogenicity of the test substance was studied in

Test substance:

24-JAN-2001

Type:

Resul t:

chi ck enmbryos. Leghorn eggs were incubated at 37-38 degree
Centi grade. Wen the enbryos had devel oped to stage 26, they
were treated with the test substance. The test substance was
di ssol ved in saline; 14, 21, and 28 umoles (ca. 2.5, 3.8,
and 5.0 ny, respectively) to 48, 29, and 27 eggs,
respectively; saline was applied to 176 control eggs. All
enbryos were exanm ned for cardi ovascul ar mal formations
(aortic arch anonalies).

The test substance did not significantly alter the incidence
of aortic arch anomalies; malformation rate was 0/27 at the
low and m d dose level, 1/48 (2% at the high dose |evel

and 2/176 (1% in controls

However, the test substance significantly enhanced anonalies
of the aortic arch induced by catechol am nes (norepinephrine
or epinephrine). Follow ng coadni nistration of the test
substance (14 and 21 unpol; ca. 2.5 and 3.8 ng, respectively)
and 4 nnol of either norepinephrine or epinephrine, the

i nci dence of aneurysmin the ascending aorta of the enbryos
was significantly increased when conpared with the incidence
of mal formations induced by the catechol anine alone; this
enhancenment was dose-dependent. The effective dose of

nor epi nephrine was potentiated nore than 100 tines; the
effective dose was potentiated nore than 2 tines.

According to the authors, these results suggested that the
test substance, at doses which were not teratogenic,
enhanced the teratogenicity of catechol an nes.

t heophyl I'i ne

(222)
other: teratogenicity (frog |arvae)

The teratogenic activity of the test substance was studied
in frog (Xenopus |l aevis) |larvae according to the protocol of
the frog enbryo teratogenesis assay - Xenopus (FETAX). In
addition, the synergismof the teratogenic activity of the
test substance and inhibitors of DNA synthesis (hydroxyurea
and cytosin-arabinoside), protein synthesis (5-fluoruraci
and cycl ohexi mid) and nucleic acid synthesis (enetin) was
eval uated. Treatment with the test substance al one (160

| arvae, tretnment period: 96 hours; only one dose |eve
tested) produced growth retardation, increased nortality and
i ncreased incidence of malformations in surviving |arvae
when conpared with untreated controls. Coadnmi nistration of
the test substance with each inhibitor greatly enhanced the
i nci dence of mal forned enbryos.

Test substance: t heophyl I'i ne

23-JAN-2001 (223)
Type: other: toxic effects

Resul t: Myocardi al | esions were observed in male and femal e
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5. TOXICITY

DATE: 10-MAR-2003
SUBSTANCE 1D:58-55-9

Test subst ance:

05- SEP-2000

Type:

Resul t:

Test substance:

05- SEP- 2000
Type:

Resul t:

Test subst ance:

05- SEP-2000

Type:

Resul t:

Test substance:

05- SEP-2000

Sprague-Dawl ey rats after i.p. injection of 150 ng/kg of the
test substance. Ninety per cent of the rats died within 20
to 25 minutes after injection.

t heophyl I'i ne

(224)
other: toxic effects (hunman)

A strong correl ation between toxic effects and bl ood
concentration was found in a study of 47 hospitalized

i ndividuals. Toxic synptons were conmon at serum
concentrations over 25 ug/m; no synptons were observed at
concentrations lower than 15 ug/m . The nost common synptons
were gastrointestinal (nausea, vomtting, diarhhea). In

i ndi vidual patients, agitation (1 person), trenors (1
person), seizure (1 person), and tachycardia (2 persons)
wer e observed.

t heophyl I'i ne

(225)
other: toxic effects (hunman)
The test substance increased the urinary output of
magnesi um cal ci um and sodi um and decreased serum | evel s of
phosphat e.
t heophyl I'i ne

(226)
other: toxic effects (hunman)
Clinical features of the test substance included netabolic
di sturbances, and effects on the gastrointestinal
cardi ovascul ar, and central nervous system

t heophyl I'i ne

(206) (227)
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6. ANALYT. METH. FOR DETECTION AND IDENTIFICATION DATE: 10-MAR-2003
SUBSTANCE 1D:58 55-9

6.1 Analytical Methods

6.2 Detection and ldentification
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7. EF. AGAINST TARGET ORG AND INTENDED USES DATE: 10-MAR-2003
SUBSTANCE ID:58-55-9

7.1 Function

7.2 Effects on Organisns to be Controlled

7.3 Organisns to be Protected

7.4 User

7.5 Resi stance
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8. MEAS. NEC TO PROT. MAN, ANIMALS, ENVIRONMENT

DATE: 10-MAR-2003
SUBSTANCE 1D:58-55-9

8.1 Methods Handling and Storing

Fire/ Exp. Prot.:

St or age Req.:
Transport Code:

Remar k:

Fl ag:
17-JAN- 2003

8.2 Fire Gui dance

Ext. Medium

Add. I nformation:

prevent electrostatic charge - sources of ignition should be
kept well clear - fire extinguishers should be kept handy
Keep tightly sealed. Protect fromlight.

Not classified as hazardous under transport regul ations.

PERSONAL PROTECTI VE EQUI PMENT

Respiratory protection: dust mask

Hand protection: protective gloves

Eye protection: Wear eye/face protection.

Ceneral safety and hygi ene neasures: The usual precautions for

the handling of chemicals nust be observed.
non confidential, Critical study for SIDS endpoint

(2)

Sui t abl e extingui shing nedia: water, dry extinguishing nedia,
carbon di oxi de (CO2), foam

Further information: Dispose of fire debris and contam nated
extingui shing water in accordance with |ocal regul ations.

Remar k: Ther mal deconposition: unknown

Fl ag: non confidential, Critical study for SIDS endpoint

17-JAN- 2003 (2)

8.3 Energency Measures

Type: ot her: general advice

Remar k: Renove cont anm nated cl ot hing

Fl ag: non confidential, Critical study for SIDS endpoint

17-JAN- 2003 (2)

Type: injury to persons (skin)

Remar k: Wash with soap and water.

Fl ag: non confidential, Critical study for SIDS endpoint

17-JAN- 2003 (2)

Type: injury to persons (eye)

Remar k: I medi ately wash affected eyes for at | east 15 ni nutes under
running water with eyelids held open, consult an eye
speci al i st.

Fl ag: non confidential, Critical study for SIDS endpoint

17-JAN- 2003 (2)

Type: injury to persons (oral)
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DATE: 10-MAR-2003
SUBSTANCE 1D:58-55-9

8. MEAS. NEC TO PROT. MAN, ANIMALS, ENVIRONMENT

Remar k: I mMmedi ately rinse mouth and then drink plenty of water,
sumon physi ci an.

Fl ag: non confidential, Critical study for SIDS endpoint

17- JAN- 2003 (2)

Type: injury to persons (inhalation)

Remar k: keep patient calm renove to fresh air, sumon nedical help

Fl ag: non confidential, Critical study for SIDS endpoint

17- JAN- 2003 (2)

Type: acci dental spillage

Remar k: Per sonal precautions: Ensure adequate ventilation.
Environmental precautions: Do not |et product enter drains.
prevent product from entering water courses or the ground
Met hods for cl eaning up: sweep up and then di spose of

Fl ag: non confidential, Critical study for SIDS endpoint

17- JAN- 2003 (2)

8.4 Possib. of Rendering Subst. Harnl ess

8.5 Waste Managenent

Meno: other: Mist be di sposed of by special neans, e.g. suitable
i ncineration, in accordance with |ocal regulations.

Fl ag: non confidential, Critical study for SIDS endpoint

17- JAN- 2003 (2)

8.6 Side-effects Detection

8.7 Substance Registered as Dangerous for G ound Water

8.8 Reactivity Towards Contai ner Materi al
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