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Decemser 1998

‘nvironmental Access Research Network

CONTROLLED PERFUME STUDY REVEALS ADVERSE IRRITANT, '

RESPIRATORY, AND NEUROLOGIC €FFECTS

by Cindy Duehring
Environmental Access Profile Vol. 8, No. 8 (1998)

. “Acute Toxic Effects of Fragrance Products,” by Drs. Rosalind C. Anderson and Julius H. Anderson, Anderson
Laboratories, Inc., West Hartford, Vermont. Published in Archives of Environmental Health 53(2): 138-146 (1998).

large portion of the general population
experiences adverse respiratory, irritant,
or neurological reactions to the fragrances
which permeate sociefy’s products. A sur-
vey of 1,027 households sampled ran-

domly in North Carolina found 10.5% (108) of them

had one or more individuals who experience ad-
verse reactions to perfumes. In addition to the
above, researchers note that “intolerance to fra-
grance products is alse a frequent complaint of
individuals who suffer multiple chemical sensitivity
as a result of toxic exposure at the workplace, and
exposure to pesticides or remodeling, as well as of
individuals who suffer multiple chemical sensitivity
of diverse etiologies.”

In this study, the researchers assessed the abil-
ity of fragrance products to cause acute toxic effects
in mammals using the standardized ASTM-E-981
toxicological test method to determine pulthonary
(lung) irritation and sensory irritation. This stan-
dardized mouse test for the determination of pc po-
tency of airborne irritant chemicals was used be-
cause it already has a large database of toxicologic
information with extensive quantitative correlation
between the effects of irritant chemicals on mice
and on humans. The ASTM-E-981 has been recorn-
mended by other investigators as a “screening tools
for the assessment of products that might con-}
“tribute  to toxicity of indoor air pollution via off-i
gassing. Inasmuch as mice are less sensitive than:
most humans to irritant airborne chemicals, there |
is little risk of false positive results.” j
tional Observation Battery (FOB), a neurobehavioral
screening tool similar to that used by the U.S.
Environmental Protection Agency (EPA) was also
employed to assess adverse neurological effects of
the fragrances. These researchers used an
exquisitely designed laboratory and test protocol to
rule out possible confounding factors. They even
ruled out possibilities of colony viral or bacterial

The Fung-|

infections through periodic testing by personnel at
the Department of Comparative Animal Medicine at
the Massachusetts Institute of Technology in Cam-
bridge, plus quarterly on-site inspections by a clini-
cal laboratory animal veterinarian.

" Five fragrance products {4 different brands of
cgiggge plus one foilet water with up to four differ-
ent commercial samples of each product), were
tested on 186 groups of mice, with 21 sham tests on
unexposed control groups. Respiratory movement
and rate were recorded with a miniature micro-
phone for computerized evaluation and quantitative
statistical analysis of the frequency and severity of
respiratory effects, based on the ASTM protocol to
designate criteria for sensory and pulmonary irrita-
tion. An adaptation of the computerized system
was also used for a comparative evaluation of air-
flow limitation. A 15-minute baseline control read-
ing was established for each animal using pure
zero-grade medical air blown through the glass test
chamber. Then a small vial containing cotton-
tipped applicators that had been sprayed with the
perfume was opened in the glass chamber where
the volatilized perfume mixed with the pure medical
air, was carried through the mouse exposure cham-
ber, and was exhausted outside the bulding. After
60 minutes of perfume exposure, the mice were
given another 15-minute recovery period with pure
zero-grade medical air.

The testing was conducted over a three-year
pericd in two different labs, yet the pattern of
symptoms’ onset and development remained con-
sistent, and the researchers found “statistically sig-
nificant ‘acute toxic effects for sensory irritation,
pulifionary irritation, airflow limitation, and/or neu-
Totoxicity for each of the fragrance products. The
doseés required for these results varied from very low
to very high. In many cases, we observed the effects
at the lowest dose tested.” The test dosages ranged
from 0.05 to 3.0 grams of fragrance products. As

TQO REQUEST A PHOTOCOPY OF THIS STUDY: Send $2.40 and request C68/ANDERSON (8 pp.) to EARN, PO Box 1089,
Minot, ND 58702 or CIIN, PO Box 301, White Sulphur Springs, MT 59645. Due to copyright law only one photocopy of
requested material per person can be provided at cost, whlch includes the publisher’s fee.

$1.50. All other foreign countries add $2.50.

CANADA/MEXICO add

FOR A COMPLETE LISTING QF BACK ISSUES OF ENVIRONMENTAL ACCESS PROFILES: Send an S.A.S.E. to EARN, PO
Box 1089, Minot, ND 58702. The entire set of profiles is available for a discounted ;_)}‘Ee.
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opposed to the sham controls,
breathing immediately
abniormal when the gﬁgggnce was
mtmﬂ'uced starting with initial
sensory irritation gradually pro-

gressing to airflow limitation.

When the exposures ceased, the

breathing patterns and rate grad-

ually returned to normal.

Using the FOB, EPA-trained
technicians evaluated the animals
for adverse neurological effects
and injuries 15 minutes after the
exposure ceased. The mean neu-
rotoxicity score for 83 sham con-

“trol mice exposed only to zero-
grade medical air was 4.6, In
contrast, the fragrance-exposed,
“mice had a significant increase in
severe behavioral 1_abnormalities.
With some mice scoring in excess
of 100 pomts Abnormal re-

gait, and “muscle tone; tremors,
abtiormal repetmve movements

increased responsweness to st stim-

sﬁ'ength and balance  problems.
Response to stnnul;_ _was
“markedly exaggerated in mog;

fragrance product-exposed mice.
The Tollowing repetitive phenom-
ena occurred: severe lip smack-
ing; eye, ear, or tail twitching; and
rapid circling around the cage,
oblivious to obstructions (e.g.,
other mlce) Techmmans docu—

mented many extreme examples
of these abnormalities in video
recordings. Many of the observa-
tions met statistical significance
at the .01 or .001 levels, accord-
ing tot he Z test for comparison of
two groups. Some mice devel-
oped facial edema [swelhngL pilo-
erection” {hair erection due to
stimulation and contraction of
certain _muscles], localized
cyanosis [slightly bluish, grayish,
slate-like, or dark purple discol-
_oration of the skin due to pres-
“énce of abnormal amounts of re-
duced hemoglobm in the blood —
which Could concewably have
significance for possible por-
phyric effects of the chemicals, as
dlsrupted porphyrin_metabolism
Yesults in disrupted heme _pro-
duction which can lead to T&
duced - hemoglobin in_acute at-
tacks]; " “severe  lacrimation
[tearing], exopthalamus
[abnormal protrusion of the eye-
ba]l] severe vocalization, paraly—

sis of one or two limbs, coma,'

convulsmns or death, Ogerall
five miice died in the 186 experi-
ments with five fragrance prod-
ucts, The mice died in response
to exposures to high sample
weights of fragrance products #2,
3, and 4....No deaths occurred
among the 123 sham-exposed
animals.”

Repeat exposures (two per day

for two days with a minimum of
two hours between exposures)
produced ne increased symptoms

cating the possibility of “so
component of increasing senst
ity to the fragrance product e
sions, perhaps even tin
dependent sensitization.” The
searchers stated, “We believe 1
these behavioral changes
flected toxicity in selected areas
the nervous system, rather th
nonspecific effects (e.g. gene:
anesthesia, anoxia), becau
some functions were decreas:
whereas others were unchange«
Also, no evidence of significa
anoxia was present. “It is n
known just how much one cz
extrapolate neurotoxicity da
from mice to humans. In senso
irritation and pulmonary irritatic
tests, we deal with direct interas
tions of airborne chemicals wit
receptors on cell surfaces, bu
with neurotoxicity we are presun
ably dealing with a much mor
complex process. Some toxin
might be absorbed into the circu
latory system and distributed t
the nervous system via blood
Some chemicals can enter ths
nervous system apparatus, anc
metabolites of some commor
volatile organic chemicals accu
mulate in the nasal mucosa. The
deaths observed in a few of these
mice merely represented severe
effects; they did not constitute
any basis for extrapolation of the
death phenomenon per se to man.
The mechanism for these deaths
in our study was unclear.”
Inhalation excitotoxicity, or ex-

in sham controls, but caused in- /cess excitatory neurotransmitte:

creased neurotomcngafférumh
ﬁ'agran_r_:e product exposurebm,dx

JRT

N &

*OR

ring from chemical stimulation ‘g§;

et e pamimirmint =

The offactory merves, can also

cause a variety of specific neuro-

logic effects, and in extreme cases
can also produce convulsions.
Previous challenge inhalation re-
search with objective quantitative
electroencephalogram assessment
of cognitive evoked potentials.
(otherwise known as event-related
potentials) has confirmed this pro-
cess is at work in patients with
MCS, and neurologic impairment

Jical Injury tnformation Netwar
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: HALIFAX, NOVA . SCOTIA
The “perfume . industry’s - worst

mghnnareistmfoldmgmmesce-y :

nic poit city of Halifax. -

- A school. sends. a substxtute.
teacher honie to shower off-her -
perfurhe before she can return to:
work. Hospitals order patients to
towel down if they're-too heavily
scented. A-church asks parishio- .
ners ta leave their “fragrant offer- -

t'berfumesand""-' ‘ by :

bteeze, has become- ﬁxated 31
smells. At the Rebecca Cohn Au-
_ditorium, home to Symphony -

aﬂgome.

scented products is a small but
impassioned one. And nowhere

else has it advanced quite as far as.

. in the seaside provincial capital,
nopuiauonaso,mc Most of Hali-
fax’s public institutions, and a
growing number of its private

businesses, come right out and ask
people to abstain from usingper-.
fume. Same even require that they

be “scent-free.”

“Wow. They're way ahead of
us,” said Claudia Miller, associate
professor of environmental and
occupational medicine at the Uni-

-versity of Texas Health Science "

- Cénter, in-San Antonio, and co-

authior of a book on chemical sen-

sitivities, Halifax “is doing some-

_‘thmg that's beyond what any‘

ities hasn t been mdely studied,:

but anecdotal evidence suggests
some asthma patients and others

g4 do suffer réspiratory reactions to-

icals i in perfume and other

- ‘While only 2 smattenng of:'
scixools clinics and other public
‘buildings in the United States" .
. have:acted on calls for scent-freg"
--€nvironments, there has been a-.
‘wider résponie’in Canada. In Of-
tawa, for example, publie buses.

acturtdsic tn lpave srafts af-home

‘Perfmmsﬂeshavamwad
agakntﬁemﬁshanﬂymubdwo@chhpubﬂc.

' rifice individual rlghts forthe pub-

" warning sig

Novz Scotia, signs in the lobby
request that patrons make it 4 fra-
grance-free evening. The Halifax
Chronicle-Herald newspaper pro-

 hibits: its 350 employees. from
‘using 3

‘after-shave,
scented eodomnt shampoo and

+ even strong-smelling mouthwash

on the job. Andrea Gatson, the
newspaper’s personnel manager,

said, “It s no different from a busi-

ness' vacation policy. Either you
abide by it or you don’t work
there.”

Annfragrance policies are the

norm at most of the city’s: work-

places, said Alexander Ross, a top
manager at the Halifax operation
of Convergys Corp., a Cincihnati

service. Within a month of open-

‘ing the 1,400-eniployee center last |
“fall, Convergys declated it a scent-
“freé -enviroriment; acting ‘on :a’ -

requwt from several employees
-Reminders pop up.on comphif-

" ers when employees logon, and |
: are posted in rest~ | -
‘rooms. Violators aresent hometo |

takeashower, on‘tnpaid time.

- Why have Hahgomans soread- |’
“fﬁy embraced: the’ anufragranee x

mOvement? ‘ -
- . There are afewtheones Onels;- E
'4what ‘Canadians generally see as. | -
‘thielr greater willingness to sac- -

Muansﬂtdﬂaﬂax’smm |

suppher of teIephone customer-

stznkoverheavy ‘ o

Snll, asthemty's anﬁfra

. forces move off the

into the mainstreain, p
are getting a. ghmpse 0

| worst-case future So-fal
= doit i ¥-S R

o peéiitiateapot.lmean,tim
* beserious, right? said Patti

roll, general manager: of.
- Klein Cosmetics (Canada)]

mod espemallyascompared

'ier posslbﬂlty is a‘fright-
emng incident in 1991 that few
people in Halifax have forgotten:

. Hundreds of staff members at the

Camp Hill Medical Centre fell ill

from what was widely regarded as

poor indoor ajr quality. .
The hospital says it doesn’t

know what caused their sickness

but acknowledges there  were

- problems with the ventilation sys-

tem, including that it was sucking
in fumes from the kitchen dish-

remamslcktothlsday

} Intheyeats afterthatepxsode,.

labor unions.began demanding
cleaner air in other hospitals, and

- soon'schogls, govgx_;;mem build-

ings and oth&qmb ic:

voluntarily posting f -free
notices. The  batis.  hOWEVer,
-haventbeenenactedmtolaw

meshave

‘Oakville, Ontario; licenseée

. fashion designer.Then L

at our numbers. Ou
Scotia busihess has certairi
nated and probably de
whichisnotthecaseforthe
the country.” . -

Maxwell Moulton, prim
Halifax’s Clayton Park Junic
School, says students w

comply with a strict fragr
“If I have two kids a “wes

- come with any smells omi

busy week,” he said.
Offenders -are sent hu
shower. About 80°percent ¢
fax schools have some f
scent-free policy, acCording
Halifax school board.
“You'ze going to have a
ation that is not accustor
using scented ptoducts. M
said. “It will become quite 1

. not to buy them.”
washer. It has since repaired the
system. But many of the: vmrkers :

Retailers already can m
the effects. Marilyn Peller;
grance manager for Mills Br

« an upscale apparel store

s bustling, historic dow.
says perfume sales bave fal
gg about a third compafsr:e

e years ago As scent-fre
med. she
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