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ADDENDUM TO MDMA REPORTS
PROTOCOLS EMD-SC-001 AND EMD-SC-002

This addendum is provided as a result of the reevaluation of the
gicroscopic changes in the brains of both the dogs and rats
administered methylenedioxymethamphetamine (MDMA). The lesions seen
in the brains of these animals were of an equivocal nature, and their
significance could not be determined by either the Study Director
{(Charles H. Frith, D.V.M., Ph.D.) or the neuropathologist who
initially evaluated the brain slides (Louis W. Chang, Ph.D.). After
the reports were submitted to the Sponsor {Earth Metabolic Design
Laboratories) and talking to the Sponsor on the telephone, the Jjoint
decision was made to seek a reevaluation of the brain slides.

Representative lesions were mailed to the following three
neuropathologists:

Kevin T. Morgan, B.V.Sc., Ph.D.

Diplomate of the American College of Véterinary Pathologists
Chemical Industry Institute of Toxicology

F.0. Box 12137

Research Triangle Park, North Carolina 27709

James W. Swenberg, D.V.M., Ph.D.

Diplomate of the American College of Veterinary Pathologists
Chemical Industry Institute of Toxicology

P.0. Box 12137 ,

Research Triangle Park, North Carolina 27709

Albee Messing, V.M.D., Ph.D.

fssistant Professor Pathology
University of Wisconsin-Madison
Department of Pathobiological Sciences
Madison, Wisconsin 353706

A1l three of the above pathologists examined the same slides and
reported their findings to the Study Director in writing. Their
letters are attached as Appendix 1 to this addendunm.

They concluded that all of the lesions seen were consistent with
artifacts and were probably not related to the ‘administration of MDMA,
Dr. Louis w. Chang examined the letters and concurred with the three
neuropathologists., He has also written a letter, and it 1is also
included in Appendix 1.

In summary, it is the conclusion of the Study Director that the
toxicity of MDMA when administered daily to both dogs and rats for a
2B-day period is much less toxic than indicated in the original final
report.



APPENDIX 1

LETTERS FROM NEUROPATHOLOGISTS



Chemical Industry Institute of Toxicology

P O Box 12137
Research Triangle Park,
North Carolina 27709

Vice President. Administration and Secretany. Donald A. Han. EdD {919) 541.2070

President. Robert A. Neal. PhD.
Vice President. Director of Research. James E. Gibson. Ph.D

March 25, 1986

Dr. Charles H. Frith

Toxicology Pathology Associates
1102 Briar Creek Road

Little Rock

Arkansas 72211

RE: Interpretation of Brain Sections
Dear Charlie,

Both Dr. Swenberg and 1 examined slides from a toxicology study on
"Ecstasy", referred to in your letter of March 14, Slides were
provided from rats (8656-3 and 8661-3b, high dose males) and dogs
(XOE5-18,19 and ZOF5-17A, C; high dose males). No control sections
were provided. Our joint opinion, based upon independent
interpretation of the slides, is as follows:

No changes were detected which could not be ruled out as artifacts of
block or section preparation. Longitudinal sections of the rat brain
interfere with detection of bilaterally symmetric changes. Bilateral
symmetry is often of value for the discrimation of treatment-related
changes from artifacts. In the abscence of further material, no other
conclusions could be reached concerning possible treatment effects.

Sincerely
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K.T. Morgan J.A. Swenberg
B.V.Sc., Pn.D. D.V.M., Ph.D.

Diplomete A.C.V.P. Diplomate A.C.V.P.



University of Wisconsin-Madison 2015 Linden Drive West

School of Veterinary Medicine Madison, WI

Dept. of Pathobiological Sciences 53706
608-263-91891

March 21, 1986

Dr. Charles Frith

Toxicology Pathology Associates
1102 Briar Creek Road

Little Rock, Arkansas 72211

Dear Dr. Frith:

1 have examined the slides which you sent earlier this week and offer the
following observations:

rat 8656-3: the LFB stain shows marked vacuolization of the myelin within a
fiber tract adjacent to the trigeminal nucleus.

rat 8661-3B: the LFB stain shows similar focal areas of marked
vacuolization of myelin within the middle cerebellar peduncle. The
area circled on the slide I assume refers to some small tracts adjacent
to sensory neurons of the mesencephalic nucleus, but I consider the
vacuolization in these tracts to be less convincing.

dog XQES-18,19: I consider the variation in cytoplasmic staining of the
neurons in the cerebellar roof nuclei to be within the range of normal.
As noted by Dr. Chang, these neurons do not have eccentric nuclei and
the gallocyanin stain shows persistence of Nissl substance. dog ZOF5-
17C: The floccular changes noted in the white matter tracts at the
dorso-lateral border of the corpus callosum and caudate nucleus is a
normal feature of the myelin in this region and 1 do not believe it
represents degeneration of either myelin or axons.

dog 1@F5-17A: There appears to be a focal area of malacia with adjacent
glial reaction, but the tissue block has not been completely sectioned
and the area of malacia suffers from artifactual fragmentation which
makes interpretation difficult. With true leukomalacia one would
expect to see a prominent glial reaction and residual lipid-laden
macrophages. Even so, we periodically see small focal areas of
leukomalacia, perhaps secondary to lacunar infarcts, in otherwise
normal dogs.

To summarize, the two lesions that 1 can recognize in these slides are the
apparent vacuclization in some white matter tracts in the rats, and the
focal leukomalacia in the dog. In my experience, however, white matter
vacuolization, particularly when it is seen in peripheral locations, may be
an artifact associated with stretching of the tissue upon removal from the
skull, and so one must be extremely cautious in its interpretation. The
slide showing apparent malacia in the dog was not ideally sectioned, and
even if real the malacia may be an aging change in these animals. The ages,



strains or breeds, and sources (commercial, pound, etc.) of the rats and
dogs were not stated. Altogether, I do not consider these lesions to be
convincing evidence of a toxic or degenerative effect on the central nervous
system. More animals would be needed and careful attention paid to possible
sources of artifactual disruption of the CNS tissue.

1f 1 can be of further assistance please let me know.

Sincerely,

¢
(e /Weema
Albee Messing, UMD D

Assistant Professor of Pathology
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April 17, 1986

Dr. Charles H, Frith
Toxicology Pathology Associates
1102 Briar Creek Rd.

Little Rock, AR 72211

Dear Charlie,

1 have reviewed the general comments from Drs. K.T. Morgan and
J.A. Swenberg of CITT and Dr, Albee Messing of Wisconsin who
had examined a few tissue slides from your MDMA experiment.

I concur with their opinions that the changes observed are
not very prominent and one cannot be conclusive that they are
degenerative changes induced by this drug or rule out the
possibility of artifacts. As pointed out by Dr. Messing, the
focal malacia with some adjacent glial reaction in one dog was
present - but again, one cannot conclude that this was a direct
result of the drug given.

As I pointed out to you earlier, the neuronal “"chromatolysis'
observed was not a typical one. Those neurons retained their
Nissl substance (by Nissl stain) and did not have eccentric nuclei.
The void of hematoxylin staining in these neuroms, as I suggested
to you in private, may be a result of tissue chemistry changes
(e.g. acidosis) rather than actual "lesions'" development. However,
one cannot be conclusive on this interpretation unless tissue
chemical analysis can be performed.

1 fully concur with the other reviewers that the present study
can only be considered a very preliminary observation, Many more
animals and further experimentation must be performed before any
conclusive interpretation can be made.

Sincerely,

Louis W.
Professor & Director
Experimental Pathology
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FORM QAU/003

QUALITY ASSURANCE AUTHENTICATION

PROJECT NO. EMD-SC-00!

The conduct of Project EMD-5C-001 has been subjected to periodic
inspections and this report has been audited. The dates of inspection

are given belaow.

Date of QA Date of Report to Date of Report
Inspection Study Director to Manageaent
9-17-85 9-17-85 10-23-85

Co-10-8s 9-t0-85 " lo-23-8s
Clo-1-8s " lo-1-es lo-23-85
Tro-1-es T lo-1-8s " lo-z3-8s
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- - - - - - - - - - - - - - - -~

This report accurately describes the methods and procedures used in
the study and the reported results accurately reflect the raw data of

the study.

Signed:_gg(/x&-_{;/_ ________________________ Date___@:_j_?_'_'_&_(@__ |

Bina L. Caldwell, B.A.
Quality Assurance Officer




SUMMARY:

Major clinical signs associated with the administration of the test
article included circling, depression, dilated pupils, hyperactivity,
rapid breathing and salivation, Gross observatiaons at necropsy
possibly related to administration of the test article included
reduced testicular size (one high and one medium dose) and prostatic
enlargement in two high dose animals. The medium and the high dose
groups in both sexes gained significantly less weight than the control
and low dose groups. Food consumption decreased the first week for
the high and aedium dose groups, but a significant reversal was toward
gore normal consuaption in the following weeks. Hesatologic, clinical
chemistry and urinalyses values did not appear to be affected by the
administration of the test article. Microscopically, testicular
atrophy was present in one sedium dose and two high dose wmales.
Prostatic hyperplasia was present in two high dose males. i}gsions in
the central nervous system attributed to administration of the test
article included focal cellular infiltrates in the cerebrua, floccular

change in the white matter of the cerebrum, chrosatolysis of the
e
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neurons of the brain stem and focal malacia in the :erebrun.f 5 (’Agéy/ ;, ¥
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PURPOSE:

The purpose of this study was to evaluate the toxicological potential
of methylenedioxymethaaphetamine hydrochloride (MDMA) administered to

dogs for a 28-day period.

TEST ARTICLE:

The test article was amethylenedioxymethamphetamine hydrochloride
(MDMA). The test article was supplied by a collaborator of the study,
Dr. David Nichols, Departament of Medicinal Cheaistry, Purdue
University. Two hundred and fifty graes of the MDMA was received from
Dr. Nichols on Septeamber 12, 1985. It was assigned Saaple Nuasber 1.
The test article was stored in a safe in the laboratory of Dr. Danny
Lattin, Professor of Medicinal Chemistry, College of Pharmacy,

University of Arkansas for Medical Sciences.

TEST ARTICLE CHARACTERIZATION:

Data concerning uniformity, comsposition and additiaonal cheaical and
physical characteristics were supplied by Dr. Nichols. The vacuua
distilled free base, as isolated from the synthesis, had a purity of
99.05%. The recrystallized hydrochloride salt had a purity of 99.75%.
The hydrochloride salt had an uncorrrected melting point of 158-159D c.
Dr. Nichols stated to me over the telephone that as long as the test
article remained dry that it would be stable for an indefinite period.
Additional information concerning the test article may be found in the

in the report subaitted by Dr. David Nichols which is located in the

Appendices.
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CONTROL ARTICLE:
Gelatin Capsules.
TEST SYSTEMN:

Twelve (12) male and 12 female beagle dogs were obtained from Ridglan
Faras, Mt. Horeb, Wisconsin. The animals weighed between 5.1 and 8.5
kg. the day after receipt. All animals were born during the month of
March, 1985. The dog was chosen for this study because it is the
commonly accepted species used in studies to evaluate the potential

toxicity and pharmacological action of drugs.

QUARANTINE:

The animals were quarantined from August 28, 1985, until Septeamber 135,
198S. Each animsal was subjected to a thorough physical exaaination
including an ophthalmclogical examination, a CBC and a heartwora
check. The eyes of all of the dogs were examined by Dr. Cynthia
Jacobs, Assistant Director of the Division of Laboratory Aniaal
Medicine, University of Arkansas for Mecical Sciences. All
ophthalmoscopic examinations were normal, all CBC’'s were normal, and
all heart wore checks were negative. All dogs were deterained to be
of adequate health at the end of the quarantine period by Dr. Charles
H. Frith, the Study Director, and Dr. Harold E. Farris, Director of

the Division of Laboratory Animal Medicine.



TEST PROCEDURES:

1. Animal Receipt, Identification and Care

Animals were received and quarantined as described in the
Quarantine Section. The existing ear tattoos were used as unique
identification nuabers (UIN’S) throughout the study for data
collection. Animals were housed individually in 4 x B8 foot runs in a
room maintained at 72+-8o F with a 30-70% relative humidity. The
ac;ual temperature and humidity ranges during the study were 70-82o F
and 33-70%, respectively. A protocol deviation occurred on September
22 and 23, 1985, when the roos temsperature reached 82o F. As no
animal appeared adversely affected and since the teaperature for the
dog recoamended in the NIH Guide Supplement of the U.S. Departsent of
Health and Human Services (VYol. 14, No. 8, June 25, 1985) is 64—84D F,
it was judged that this 20 F temperature maximum deviation resulted
in no éignificant impact on the study. The rooa was maintained on a
12-hour light-dark cycle (0600 hours light onset central standard
tiae), Water was provided via an automatic watering systenm, Foad
(Purina Lab Canine Diet 50046) was provided ad libitum except for the
24-hour period oprior to sampling of blood for <clinical chemistry.
There were no dietary contaminants reasonably expected to interfere
with the outcome of the study; and therefore, no dietary analyses were
performed. Food consumption was measured once a week for a 24-hour
period. Allocation to treatment groups was completely random and was

based on body weights obtained during the quarantine period (weight

stratified randomization).



2. Experimental Design

MDMA was administered orally in gelatin capsules to three male and
three female beagle dogs at doses of 0, 3, 9, and 13 ag/kg. The

experimental design is outlined in the following table.

EXPERIMENTAL DESIGN

Sample Size Treataent
Group Males Females
1 3 3 0 mg/kg
2 3 3 J mg/kg
3 3 3 9 mg/kg
4 3 3 15 mg/kg

- - - - - - - -

Initially, the high dose was to be 18 mg/kg based on some preliminary
data from range finding studies. One high dose female (UIN VEES) died
on the first day of dosing approximately 2 and 1/2 hours after dosing,
and the protocol was amended and the high dose was subsequently

reduced to 15 mg/kg for the duration of the study.

3. Test Article Adaministration

The route of exposure was orally via gelatin capsules because oral
ingestion is the anticipated route of human exposure. Doses were
adjusted weekly to account for changes in body weights that occurred
between weighings. Data concerning the degree of absorbtion of the

test article were not required to aeet the objectives of the study.
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4, ODbservations

All animals were observed for clinical observations approximately
1-2 hours after dosing, in addition to a morning and an afternoon
morbidity and mortality check. The following clinical observations
were made: natur§, onset, severity and duration of all visible toxic
or pharmacologic effects. Body weights were determined on a weekly

basis and on the day the animals were sacrificed.

5. Clinical Pathology

Each animal was saapled for clinical pathology determinations
prior to first dosing and at the conclusion of the study. Blood was
collected by venous puncture. Urine was originally to be collected by
catheterization., Based on the opinion of the laboratory animal
veterinarian, the protocal was amended and the urine was collected
by cystocentesis. Hematology measurements included total red cell
count, total white cell count, differential leukocyte count,
hesoglobin, hematocrit and platelet count. Clinical chemistry
measuresents included calcium, total oprotein, potassium, sodiua,
chloride, S60T, S6PT, BUN, alkaline phosphatase, cholesterol,
creatinine phosphokinase, bilirubin, albumsin, globulin, glucose and
LDH. Urinalysis measureaents included appearence, 24-hour volume,
specific gravity, osmolality, pH, sicroscopic evaluation, glucose,

ketones, bilirubin, urobilibubin, protein and blood,

6. Necropsy Examinations
All animals that died or survived to terainal sacrifice were
subjected to copplete necropsies. Dogs were euthanized with T-61

Euthansia Solution. 6ross necropsies included the examination of



external surface, all orifices, cranial cavity, external surface of
the brain and spinal cord; the thoracic, abdoainal, and pelvic
cavities and viscera; and cervical tissues and organs. The following
tissues were collected and fixed in 10% neutral buffered formalin for

microscopic examination:

Adrenal Glands Optic Nerve
Aorta (thoracic) Pancreas
Bone and Bone Marrow Parathyroid
Brain (cerebrum, Pituitary Gland
cerebellum and pons) Prostate
Cecum Rectum
Colon Salivary 6land (Submaxillary)
Esophagus Sciatic Nerve
Eye Small Intestine (duodenunm,
Ganads jejunum and ileum)
Heart Spinal Cord (mid-thoracic,
Kidneys cervical and lumbar)
Liver Spleen
Lung Stomach
Lymph Node (mesenteric Thymus
or cervical) Thyroid Gland
Mammary 6land (females) Urinary Bladder
Muscle (skeletal) Uterus

Necropsy observations were originally collected manually on PAT-001
Forms and subsequently entered into Beckman's TOXSYS automated data
collection system for generation of individual reports. The
following organs were weighed in all animals that survived to
terminal sacrifice: liver, kidneys, brain, gonads and adrenal glands.
A GBross Suammary Table, and individual computer generated gross
pathology reports and organ weight reports are included in the

Appendices.

7. Histology Examinations
Histology examinations were perforamed on all animals that died or
survived to teraminal sacrifice, All organs and tissues collected

under Section b&-Necropsy Examinations were examined aicroscopically



after routinely processing and staining with hematoxylin and eosin.
Dr. L. #®W. Chang exaamined all sections of the brain, spinal cord and
sciatic nerves and recorded his findings manually on PAT-002 Fornas.
Dr. Frith exaeined all remaining tissues and entered his findings on
Beckman's automated data collection systea. Dr. Frith subseguently
entered Dr. Chang’'s findings on the automated data collection systea

and generated microscopic reports for each anisal. The Suammary Table
and individual animal aicroscopic reports are included in the

appendices.

8. Data Evaluation

Evaluation of results included the relationship, if any, between
exposures to the test article and the appearence, incidence, and
severity of all abnormalities including clinical observations, food
consumption, body weight changes, gross and microscopic and clinical
pathology findings. Parametric and/or nonparametric stastical

analysis were performed where appropriate.

RESULTS:

1. Clinical Observations

A number of clinical signs of pharsacclogical and/or toxicological
effects of the test article were observed. The most significant of
these are summarized in the table in Appendix 1. One fesmale dog (UIN
VEES) died approximately 2 and 1/2 hours after the first dose showing
convulsions, vbcalization, aggression, and paralysis of the front
limbs. The major clinical observations in the treated dogs included
circling, hyperactivity, rapid breathing, salivation, and dilated

pupils. The dogs began to show clinical signs approximately 435



pminutes after dosing and continued to show them for approximately 6-
8 haurs. The males appeared to show more clinical effects than the
females.
2. Body Hgights

The control group in both sexes showed the greatest weight gain
and the high dose groups in both sexes showed the least weight gain
over tise. Specific values including tables and graphs are included
in the Stastical Report in the Appendices.
3. Food Consumption

Food consumption for the high and msedium dose groups was decreased
significantly from the control and sedium dose groups for the first
week, but reverted toward normal and was not significantly different
by the fourth week. Graphs and tables are included in the Stastical
Report in the Appendices.
4, Organ Weights

The adrenal gland weights and the adrenal gland to body weight
ratios of the low dose males were increased significantly compared to
the other treatment groups. This is believed to be a randoa effect
and not related to administration of the test article. An apparent
treataent-related affect was a sex by dose interaction for the brain
weights. Specific values and graphs are included in the Stastical
Report in the Appendices.
5. Clinical Pathology

Clinical pathology data including urinalyses, hematology and
clinical chemistry showed no consistent changes ¢rom the initial and
the final period which could be related to administration of the test

article. A praotocol deviation occurred in that Freeway Medical



Laboratory failed to deteramine creatinine phosphokinase (CPK) values
in the blood samples drawn at the conclusion of the study.
6. Bross Pathology

A small number of incidental gross lesions unrelated to ‘treatlent
were seen at necropsy, some of which such as the congested lungs may
have been related to the adainistration of the e&ihansia solution.
In the female dog that died, red or dark zones (hemorrhages) were seen
in the heart and the thyesus and may have been related to an agonal
death. The testes of one dog in the 9 mg/kg group and one dog in the
15 =mg/kg group were noticeably smaller than noraal at necropsy. Two
of the dogs in the 15 mg/kg group were noticeably thin and/or
emaciated. Two male dogs in the 15 mg/kg group showed gross prostatic

enlargeaent.

7. Histopatholaogy
Microscopically, diffuse aild atrophy was seen in the two male
dogs with the grossly saall testes. In addition, focal msild atrophy
was seen in the testes of one additional dog from the 15 ag/kg group.
Hyperplasia of the prostate was evident in the two dogs with grossly
enlarged prostates. These lesions are oprobably related to
adainistration of the test article.
A periventricular cellular infiltrate was evident in the cerebrua of
both control and treated dogs and is probably an incidental finding.
i}pcal cellular infiltrates in the cerebrum were present in 2 {females
in the 3 mg/kg group, 1 female in the 9 mg/kg group and | male and 2
females 1in the 15 mg/kg group suggesting a possible relationship to
test article administration. Floccular change in the white matter of

the cerebrum, suggesting an early destruction of myelin, was present
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in 2 males and 1| female in the 9 mg/kg group and in 1 male in the 13
mg/kg Qroup. Focal malacia was present in the cerebrum in two of the
males in the 15 mg/kg group. Chromatolysis of the neurons was present
in the brain stem in two females in the 3 mg/kg group, one wsale and
two females in the 9 mg/kg and in three males and three females in
the 15 ng/kg group, also suggesting a treatment effect.

Special stains of brain tissue were not originally required in the

protocol. After finding treatment related lesions in the brain and % ;ip/
talking with the Sponsor, the Protocol was amended to include the \ i&ﬁ“ﬁw,w
Luxol Fast Blue (LFB) for the demonstration of loss of meylin and the §£#/iyv };ﬁﬁu
Gallocyanine stain for demonstrastion of nissl substance in the fapqﬁﬁvévﬁ”

A4

neurons in the control and the high dose animals. The LFB stain /:
revealed the breakdown of ayelin around the areas of wmalacia. The
floccular changes were also LFB positive suggesting breakdown of the
ayelin sheaths in these areas. The nissl stain revealed a persistance
of the nissl substance indicating that the neurons were still viable.
The chromsatolysis may be indicative of a metabolic, physiologic or an
early degenerative change. Dr. Chang’'s report, as well as individual

animal reports and summary tables, are included in the Appendices?f

u
-

RECORDS:

Upon completion of this project, the disposition of study files and

study-related material will be determined by the sponsor.
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procedures (S0P°'s) were followed.
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APPENDIX 1

TABLE 1-CLINICAL SIGNS SUMMARY
PROJECT EMD-SC-001

Number Showing Each Sign

Males Females

Group (mg/kg) 0 3 9 15 0 3 9 18

CLINICAL SIGN

Aggression 0/3 0/3 0/3 0/3 0/3 0/3 0/3 1/3#
Circling 0/3 0/3 1/3 3/3 0/3 0/3 1/3 1/3

Convulsions 0/3 0/3 0/3 0/3 0/3 0/3 0/3 1/3#%
Depression 0/3 3/3 1/3 1/3 0/3 3/3 1/3 0/3

Dilated Pupils 0/3 3/3 3/3 3/3 0/3 3/3 3/3 3/3

Hyperactivity 0/3 2/3 3/3 3/3 0/3 1/3 3/3 3/3

Paralysis 0/3 0/3 0/3 0/3 0/3 0/3 0/3 1/3+
Rapid Breathing 0/3 0/3 3/3 3/3 0/3 0/3 3/3 2/3

Salivation 0/3 0/3 173 3/3 0/3 0/3 1/3 0/3

Vocalization 0/3 0/3 0/3 0/3 0/3 0/3 0/3 173+

- e - P P - - - — Y P " W > T > D W W - ——— - - - - - -

Seen in the dog that died on the first day of dosing.
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APPENDIX 2
NEURCPATHOLOGY REPORT

28-Day Oral Toxicity of MDMA in Dogs
EMD-SC-001

All brain, cord, and peripheral nerve (sciatic) specimens were fixed
in 10% neutral buffered formalin, dehydrated with graded ethanol,
embedded in paraffin and sectioned at a thickness ot B-10 amicrons.
All tissue sections were stained with hematoxylin and eosin (H&E)
utilizing an automated tissue stainer. In addition to HY staining,
Luxol Fast Blue (LFB) for myelin and the Gallocyamine stain for Nissl
substance were performed on the control and high dose groups.

Two wmale dogs in the high dose group (13 mg/kg) showed isolated
areas of encephalomalacia (decoamposition of brain substance) in the
cerebral cortex. This lesion was particularly large in one dog (I0F3)
showing breakdown of the brain tissue with extensive cellular
infiltration. Thinning or breakdown of ayelin was demonstrable with
the LFB stain around the areas of malacia. Floccular changes of
isolated areas of the white substance in the cerebral cortex were
cbserved. This floccular material was LFB positive suggesting myelin
origin and breakdown of the ayelin sheaths in the areas where the
floccular changes were visible, Another proainent finding was 3
chromatolysis-like change in soae of the neurons in the brain stem,
particularly those in the cerebellar peduncle area. These neurons
appeared very pale (did not stain with H&E) and had a “"washed-out”
appearence. Unlike chromatolysis in classical Wallerian degeneration,
these neurons did not show eccentric nuclei. The Ballocyamine stain

revealed a persistance of Nissl substance in these neurons. Such



neurconal alterations may reflect a metabolic, physiologic or an early
degenerative change as a result of exposure to MDMA. The oprecise
mechanise resulting in the occurrence of such phenomenon can not be
explained on worphological findings. This phenomenon was more
prominent in the female than in the male animals, and the incidence
appeared to correlate with the dose level of MDMA.

Isolated foci of cellular infiltration were also observed in
various tissue sections. The significance of such infiltration is
unknown. Since paraventricular cellular infiltration was observed in
a number of control animals, it may be considered as a normal finding
in dogs or a tissue reaction unrelated to the drug treatment.
Cellular infiltration wunrelated to ventricles was only present in
treated animals and aay reflect a treatment-related effect.

No remarkable pathologic findings were seen in the cerebellar
cortex, spinal cord or sciatic nerve of any of the animals.

The present study provided an interesting suggestion of neural
response to treatsent of dogs with MDMA. However, the small number of
animals used in the study (3 per sex per group) makes it difficult to

derive the full impact of MDMA on the n stenm.

Louis W. ang, Ph.D.,
Neuropathologi
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GROSS SUHMMARY TABLE
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APPENDIX 3

INDIVIDUAL ANIMAL GROSS NECROPSY REPORTS



[ }

28-DAY ORAL TOXICITY OF MDMA IN DOGS

Study: 1 Fage: i
Started: 17 Sep8S5 Individual Animal Gross Pathology Date: 22 0Oct88
First Dose:17 Sep83 Time: 14:43
Compound: MDMA GFS0O01 V3.0
Comﬁlgteg Birth___ Death Age/Days Species  Sex Broup Photograph _Animal 1D
I3 "NovBS 15 0ct8S Canine/B M 0 mg/kg XCFS
Data_Collection Patholo%isg_ UEerator __ Prosector___ Remoyal Reasan_ Cassettes
I3 Nov3sS  12:02 FRITH/FATRH FRITR7FPATRH JACOBS Termina ac
Status: Completed.
The_following gbservations_were_noted:
LUNG

Red mottling [Diffusel
TONSIL

Enlarged [(Mild, Bilaterall

The following_tissues_were marked asg NR

ABRENAL BLAND--ADRTA. BONE, BRAIN, CECUM, COLON, ESOPHAGUS, EYE, TESTES,

o B TDYMIS . HEART, KIDNEY, LIVER, LYMFH NODE, MAMMARY GLAND, SKELETAL MUSCLE,
EETIC NERVE, PANCKEAS, PARATHYROID GLAND, PITUITARY GLAND, PROSTATE, RECTUM,
oL IUARY GLAND, SUEMAXILLARY, SCIATIC NERVE, INTESTINE, SMALL, SFINAL CORD,
SPLEEN, STOMACH, THYMUS, THYROID GLAND, URINARY BLADDER.

The_following_protocol tissues were not marked:
one.




Z28-DAY ORAL TOXICITY OF MDMA IN DOGS

Studz: 1 Page: 2
Started: 17 Sep8S Individual Animal Gross Pathology Date: 22 0ct88
First Dose:17 Sep85 Time: 14:43
Compound: MDMA GFS001 V3.0
Completed Birth __ Death Age/Days Species Sex Group___ Photograph _Animal ID
T3 Rovas 15%0cess ¥2 BERIne/B M~ O na7kG 9Caen Onilasirs
Data Collection Fathologist_ Operator __ Prosector___ Removal Reason_ Cassettes
13 NovB5 12103 FRITA/PATA — FRITA/PATR-— JACOES SrminaI-Gacon- “As8Eilies
Status: Completed.
The_following observations were_noted:
ESOFHAGUS

Serosal ecchymotic hemorrhage
The following_tissues_were_marked _as NR:
ADRENAL GE%NS, AORTA, BONE, BRAIN, CECOM, COLON, EYE, TESTES, EPIDIDYMIS, HEART,

KIDNEY, LIVER. LUNG, LYMFH NODE, MAMMARY GLAND, SKELETAL MUSCL
PANCREAS, PARATHYROID GLAND, PITUITARY GLAND, PR
SUBMAXILLARY, SCIATIC NERVE

THYMUS, THYROID GLAND, URINARY BLADDER.

one.

E, OFTIC NERVE,
OSTATE, RECTUM, SALIVARY GLAND,
ARINIESTINE , 'SMALL, SPINAL ¢oRD, SFLEEN, STOMACH,




2g-DAY ORAL TOXICITY OF MDMA IN DOGS
Stud

: 1 Fage: z
Star{ed: 17 SepBS Individual Animal Gross Fathology Date: 22 0Oct88
First Dose: 17 Sep85 Time: 14: 44
Compound: MDMA GFSOO1 V3.0
Completed Birth_ __ Death Age/Days Species_ Sex Group __ Photograph _Apimal 1D
T3°Roves 15%0ceas 2285178 Ao O mg/Kg grael -Shif3Gors
Data_Collection Pathologisg_ DEerator __ Prosector___ Removal Reason_ Cassettes
I3 Nov85™ 12:04 FRITR/FATH FRITH7FPATRH FARRIS Terminal Sac T

Status: Completed.

The_following observations _were_noted:

A LUSA 3N LR SRR AR DR

No observations noted.

The follaowin _tissues_were marked asg NR:

ADRENAL GLAN AORTA, BONE, BRAIN, CECOM, COLON, ESOPHAGUS, EYE, TESTES
EFIDIDYMIS, HEART, KIDNEY, LIVER, LUNG, LYMPH NODE . MAMMARY GLAND, SKELETAL
MUSCLE, OPTIC NERVE, PANCREAS, PARATHYROID GLAND, PITUITARY GLAND, PROSTATE
ML SALIVARY BLAND, SUEMAXILLARY, SCIATIC NERVE, INTESTINE, SMALL, SFINAL
CORD, SPLEEN, STOMACH, THYMUS, THYROID GLAND, URINARY BLADDER.

The_following_protocol tissues_were not_marked:
None.




28-DAY ORAL TOXICITY OF MDMA IN DOGS

Studz: 1 o Fage: 4
Started: 17 SepB8YS Individual Animal Gross Fathology Date: 22 0Oct88
First Dose:17 Sep85 Time: 14: 44
Compound: MDMA GPS0OO1 V3.0
Completed Birth_ __ Death Age/Days Species Sex Group___ Photograph _Animal ID
T3 Roves 1z 0ctas ¥2 BERThETE P O mg/Ks 29C8R AnilS5nes
Data _Collection Pathologist Operator __ Prosector __ Removal Reason_ Cassettes
S Nov8s ~T2:08 FRITH/PATH — FRITH/PATA—~ JACOBS Terminal Sac- - -S=S€ties
Status: Completed.

The following observations were noted:

HEART
Erown pericardial fibrinous material

The fol;owing_;issueg_were_marked_gs NR?

ADRENAL GLAND, AORTA, BONE, EBRAIN, CECUM, COLON, ESOPHAGUS, EYE, OVARY, KIDNEY,
LIVER, LUNG, LYMPH NODE, MAMMARY GLAND, SKELETAL MUSCLE, OPTIC NERVE, PANCREAS.
PARATHYROID GLAND, PITUITARY GLAND, RECTUM, SALIVARY GLAND, SUBMAXILLARY,
SCIATIC NERVE, INTESTINE, SMALL, SPINAL CORD, SPLEEN, STOMACH, THYMUS, THYROID
GLAND, URINARY BLADDER, UTERUS.

one.

Comments:

o e e s e e o




28-DAY ORAL TOXICITY OF MDMA IN DOGS

Study: 1 Page: ]
Started: 17 Sep8S Individual Animal Gross Pathology Date: 22 0Octs88
First Dose:17 Sep8S Time: 14:44
Compound: MDMA GFS001 v3.0
Completed Birth_ __ Death Age/Days Species_ Sex Group __ Photograph _Animal ID
T3 Roves Deallegy Ba2Ravs RRRCLESr B G hg/KS 24rapl -S0ilS7ses
Data_Collection Patholog1sg_ Ogerator __ Prosector___ Removal Reason_ Cassettes
13 NovBE  12:07 FRITH/FATH FRITH/FATH FARRIS Terminal Sac

Status: Completed.

No observations noted.

The 401Lowing_gissueg_were_marked_gs NR 2

ADRENAL “GCAND, ADRTA, BONE, BRAIN, CECUM, COLON, ESOFHAGUS, EYE, OVARY, HEART,
PIDNEY . LIVER, LUNG, LYMPH NODE, MAMMARY' GLAND, SKELETAL MUSCLE, OFTIC NERVE,
FANCREAS . PARATHYROID GLAND, PITUITARY GLAND, RECTUM, SALIVARY BLAND

R TLLARY . SCIATIC NERVE, INTESTINE, SMALL, SPINAL CORD, SPLEEN, STOMACH,
THYMUS, THYROID GLAND, URINARY BLADDER, UTERUS.

5D§_+ollowing protocol tissues_were not marked:
one.




28-DAY ORAL TOXICITY OF MDMA IN DOGS

Studz: 1 Page: &
Started: 17 Sep8S5S Individual Animal Gross Pathology Dates 22 0Oct88
First Dose:17 Sep85 Time: 14:44
Compound: MDMA BFS001 VZ. 0
Completed Birth_ __ Death Age/Days Species Sex Group_ __ Photograph _Animal_ID
13 Rovss 18°0cEBs Canire/B F o O mg7Kg 9raeh _Bnifgres
Data_Collection Pathologist_Operator __ Prosector __ Removal Reason_  Cassettes
13 NovB5 12107 FRITH/PATA — FRITA/PATA™— FRITAVPATH -~ Terminal Sac .- -28s8ftes

Status: Completed.

No observations noted.

The following_tissues_were _marked_as NR:

ADRENAL GLAND; AORTA, BONE, BRAIN, CECUM, COLON, ESOPHAGUS, EYE, OVARY, HEART,
KIDNEY, LIVER, LUNG, LYMFH NODE, MAMMARY GLAND, SKELETAL MUSCLE., OFTIC NERVE,
PANCREAS, PARATHYROID GLAND, PITUITARY GLAND, RECTUM, SALIVARY GLAND,
SUEMAXILLARY, SCIATIC NERVE, INTESTINE, SMALL, SPINAL CORD, SPLEEN, STOMACH,
THYMUS, THYROID GLAND, URINARY BLADDER, UTERUS.

one.




28-DAY ORAL TOXICITY OF MDMA IN DOGS

Study: 1 Fage: 7
Started: 17 Sep85 individual Animal Gross Fathology Date: 22 0Oct88
First Dose:17 Sep85 Time: 14: 45
Compound: MDMA GFS0OO1 V3.0
Completed Birth_ __ Degath Age/Days Species_ Sex Group___ Photograph _Animal 1D
2"Reves 15 0cEas BonTre/E A~ 3 mg/Kg B8R -B0l0S%ners
Data_Collection Pathologis;_ DEerator __ Prosector __ Remoyal Reason_ Cassettes
2 NovBs  1Z:08 FRITH/FATH FRITH7FATH FRITH/FATH erminal Sac

Status: Completed.

R o I I 4 R R e e e i s

No observations noted.

The followin _tissues_were _marked asg NR:

ADRENAL GLARD: AORTA, BONE, BRAIN, CECUM, COLON, ESOPHAGUS, EYE, TESTES

B OvMIS . HEART, KIDNEY, LIVER, LUNG, LYMPH NODE, MAMMARY GLAND, SKELETAL
MUSCLE . OPTIC NERVE, PANCREAS, PARATHYROID GLAND AITUITARY GLAND, PROSTATE
LR SALIVARY GLAND, SUEMAXILLARY, SCIATIC NERVE, INTESTINE, SMALL, SFINAL
CORD, &FLEEN, STOMACH, THYMUS, THYROID GLAND, URINARY BLADDER.



28-DAY ORAL TOXICITY OF MDMA IN DOGS

Studz: 1 ) Fage: 8
Started: 17 Sep8S Individual Animal Gross Fathology Date: 22 0Oct88
First Dose:17 Sep8S Time: 14:45
Compound: MDMA GFPSOO01 V.0
Completed Birth___ Death Age/Days Species Sex Group___ Photogra Animal 1D
i3 EDVBS 157 0ct8S g X anzne7B R 3 mggﬁg araed TTTTTTYLFS
Data Collection Pathologist_ Operator __ Prosector __ Removal Reason_ Cassettes
I3 NovBS™ 1209 FRTTH7P%TH F&TTH7F§TH FRITR/FATAH Terminal Sac  —~ —

Status: Completed.

——— . e - s e e o e s e i e e e o e e e S e e o e T W e e S S A S T S S

No observations noted.

The following_tissues_were _marked as NR:
ADRENAL GLAN AORTA, BONE, BRAIN, CECOM, COLON, E

EFIDIDYMIS, HEART, KIDNEY, LIVER, LUNG, LYMPH NODE, MAMMARY GLAND, SKELETAL
MUSCLE, OPTIC NERVE, PANCKREAS, PARATHYROID GLAND, PITUITARY GLAND, PROSTATE,
RECTUM, SALIVARY GLAND, SUBMAXILLARY, SCIATIC NERVE, INTESTINE, SMALL, SFINAL
CORD, SPLEEN, STOMACH, THYMUS, THYROID GLAND, URINARY BLADDER.

SOPHAGUS, EYE, TESTES

one.



28-DAY ORAL TOXICITY OF MDMA IN DOGS

Studz: 1 Fage: 4
Started: 17 Sep8Y Individual Animal Gross Pathology Date: 22 Oct88
First Dose:17 Sep8S Time: 14: 4%
Compound: MDMA GFS0OO01 v3.0
Completed Birth___ Death Age/Days Species_ Sex Group___ FPhotograph _Animal I

13 Raves Dgath, .. f9=/Davs BREcleSe RS* I ma/kg grael -Ehil30ars
Data_Collection Pathologisg_ DEerator —_ Prosector _ _ Removal Reason_ Cassettes

T NovBS 12:10 FRITR/FATH FRITH/FATH FARRIS Terminal S5ac

Status: Completed.
The_following observations were noted:

LUNG
Dark
Congested

The followin _tissues_were marked_as NR:

ADRENALC  GLCAN RORTA, BONE; ERAIN, CECOUM, COLON ESOFHAGUS, EYE, TESTES,
EPIDIDYMIS. HEART, KIDNEY, LIVER, LYMPH NODE MAMMARY GLAND, SKELETAL MUSCLE,
B I D RVE . FANCREAS, FARATHYROID GLAND, PITUITARY GLAND, PROSTATE, RECTUM,
L 15ARY GLAND, SUBMAXILLARY, SCIATIC NERVE, INTESTINE, SMALL, SPINAL CORD,
SFLEEN, STOMACH, THYMUS, THYROID GLAND, URINARY ELADDER.

%bg_iollowing protocol_tissues_were_not_marked:
one.




28-DAY ORAL TOXICITY OF MDMA IN DOGS

Studz: 1 Page: 10
Started: 17 Sep8S Individual Animal Gross Fathology Date: 22 Oct88
First Dose:17 Sep85 Time: 14: 446
Compound: MDMA GFS001 V3.0
Completed Birth___ Death Age/Days Species_Sex Group Photograph _Ani 1 _ID
13 Roves 16 0ctas o oY BERFAETE P 3 ng7Kg S9ESRD O0i020ges
Data Collection Fathologist_ Operator __ Prosector Removal Reason_ Cassettes
IZ"NovBE 13710 FRITH7P%TH F%ITH7P5TH JACOBS™ ™~~~ Terminal Sac =as38ties

Status: Completed.

No observations noted.

The fol;owing_;issueg_wera_marked_gs NR:

ADRENAL GLAND AORTA, BONE, BRAIN, CECOM, COLON, ESOPHAGUS, EYE, OVARY, HEART,
K. IDNEY, LIVER, LUNG, LYMPH NODE, MAMMARY GLAND, SKELETAL MUSCLE. OFTIC NERVE,
PANCREAS, PARATHYROID GLAND, PITUITARY GLAND, RKECTUM, SALIVARY GLAND
SUBMAXILLARY, SCIATIC NERVE, INTESTINE, SMALL, SPINAL CORD, SFLEEN, STOMACH,
THYMUS, THYROID GLAND, URINARY BLADDER, UTERUS.

None.



28-DAY ORAL TOXICITY OF MDMA IN DOGS
Stud

: 1 Page: it
Starled: 17 Sep8S individual Animal Gross Fathology Date: 22 Oct88
First Dose:17 Sep8S5 Time: 14:44
Compound: MDMA GFS001 V3.0
Completed Birth __ Death Age/Days Species_ Sex Group___ Photograph _Animal 1D
13 Roves 12-0eems ¥s BBStiETEs Fo- 3 mg/Kg SCaRn -Snifdsres
Data_Collection Patholo%isg_ DEerator __ Prosector___ Removal Reason_ Cassettes
1T NovB8s~ 1Z:11 FRITH/FATH FRITH7FATH FARRIS Terminal Sac T

Status: Completed.

A=A R AN B4R SEAL SR b

SFLEEN
Congested

The fol;owinB_gissueg_were_garked_gs NR

The follom N8t BR A= -BGNE; BRAIN; CECUM, COLON, ESOFHAGUS, EVE, OVARY, HEART,
P IDNEY. LIVER, LUNG, LYMPH NODE, MAMMARY GLAND, SKELETAL MUSCLE, QPTIC NERVE,
EANCREAS . PARATHYROID GLAND, FITUITARY GLAND, RECTUM, SALIVARY GLAND

SUBMAXILLARY, SCIATIC NERVE, INTESTINE, SMALL, SPINAL CORD, STOMGCH,’THYMUS,
THYROID GLANﬁ, URINARY BLADﬁER, UTERUS.




28-DAY ORAL TOXICITY OF MDMA IN DOGS
Stua

: 1 Page: 12
StarZed: 17 Sep8S Individual Animal Gross Pathology Date: 22 Oct88
First Dose:17 Sep8S Time: 14: 46
Compound: MDMA GFS001 V3.0
Completed Birth __ Death Age/Days Species Sex Group_ __ Photograph _Animal ID
T3 Noves 16-0cEBs — oY= BERTRGVE F - 3 ag7kg 9Caen _S0iladres
Data_Collection Pathologisg_ OEerator - Prosector __ Removal Reason_ Cassettes
IZ7NovB8S "1Z:12Z FRITH/FPATH FRITR7FATAH FRITR7FATR Termina EY-
Status: Completed.

—— e — Sl e . i e Sy i . S . . e S S S — T " —

No observations noted.

The fol;owzng_;issueg_were_marked_gs NR:z

ADRENAL BLAND; AORTA, BONE, BRAIN, CECUM, COLON, ESOPHAGUS, EYE, OVARY, HEART,
KIDNEY, LIVER, LUNG, LYMPH' NODE, MAMMARY GLAND, SKELETAL MUSCLE. OFTIC NERVE,
PANCREAS, PARATHYROID GLAND, PITUITARY GLAND, KECTUM, SALIVARY GLAND
SUBMAXILLARY, SCIATIC NERVE, INTESTINE, SMALL, SPINAL CORD, SFLEEN, STOMACH,
THYMUS, THYROID GLAND, URINARY BLADDER, UTERUS.

one.



28-DAY ORAL TOXICITY OF MDMA IN DOGS

Studz: 1 Page: =
Started: 17 Sep83 Individual Animal Gross Pathology Date: 22 OctB88
First Dose: 17 Sep83 Time: 14:
Compound: MDMA GPS001 v3
Completed Birth___ Death Age/Days Species_ Sex Group___ Photograph _Animal I
13 Revas 15°0cEns Y8 BRec e Ro” 5 mg/kg 9cael _E0LOS5res
Data_Collection Pathologist Operator ___ Prosector __ Remoyal Reason_ Cassettes
gta_Collectioh LRITR7PATA - FRYTH/PATA™— JACOES TeraTAal Bac T Soomeee==

No observations noted.

The followin _tissues_were marked asg NR:

ADRENAL GLAN AORTA, BONE, BRAIN, CECOM, COLON ESOPHAGUS, EYE, TESTES
D MIS . HEART, KIDNEY, LIVER, LUNG, LYMFH NODE, MAMMARY GLAND, SKELETAL
MUSCLE, OPTIC NERVE, PANCREAS, PARATHYROID GLAND, PITUITARY GLAND, PROSTATE
RECTUM. SALIVARY GLAND, SUEMAXILLARY, SCIATIC NERVE . INTESTINE, SMALL, SFINAL
CORD, SPLEEN, STOMACH, THYMUS, THYROID GLAND, URINARY BLADDER.

The_following protocol _tissues_were not marked:
one.




28-DAY ORAL TOXICITY OF MDMA IN DOGS

Studz: 1 Page: 14
Started: 17 Sep8S Individual Animal Gross Fathology Date: 22 0Oct88
First Dose: 17 Sep85 Time: 14:47
Compound: MDMA GFS001 V3.0
Completed Birth___ Death Age/Days Species Sex Group __ Photograph _Animal 1D
i3 BDVBS 15 0ctBS g X Canine/B M 3 mggﬁg acae YAFS
Data_Collection Pathologisg_ D&erator —_ Prosector __ Rgggggl Reason_ Cassettes
I3 NovBS™ 1Z2:14 FRITR/FATH FRITH7FATAH FRITR7FATRH Termina ac
Status: Completed.
The_following observations were noted:
TESTES

Reduced [Bilaterall

The fol;owing_gissueg_were_garked_gs NR:

ADRENAL GLANDS AORTA, BONE, BRAIN, CECUM, COLON, ESOPHAGUS, EYE, EFIDIDYMIS
HEART, KIDNEY, LIVER, LUNG, LYMFH'NODE, MAMMARY'GLAND, SKELETAL MUSCLE, OPTIC
NERVE, FANCREAS, PARATHYROID 6LAND, PITUITARY GLAND, FROSTATE, RECTUM, SALIVARY
GLAND. SUBMAXILLARY, SCIATIC NERVE, INTESTINE, SMALL, SPINAL CORD, SFLEEN,
STOMAGH, THYMUS, THYROID GLAND, URINARY BLADDER.

None.



28-DAY ORAL TOXICITY OF MDMA IN DOGS

Studz: 1 _ FPage: 1S
Started: 17 Sep85 Individual Animal GBross Fathology Date: 22 Oct88
First Dose:17 Sep8S5 Time: 14:47
Compound: MDMA GFS001 2.0
Completed Birth __ Death Age/Days Species_ Sex Group___ Photograph _Animal

13 Rovas 15°0ctas ¥S RBSCESE R 9 mg/Kg 99caRl SRiBShres
Data_Collection Fathologist Operator __ Prosector_ __ Removal Reason Cassettes
IZ " Nev85™ 1271C FRITH7F3TH FEITH7F§TH FARRIS Terminal Sac
Status: Completed.

No observations noted.

The following_tissues_were marked as NK 3

ADRENAL GLAN AORTA, BONE] ERAIN, CECOM, COLON, ESOPHAGUS, EYE, TESTES

A VMIS . HEART, KIDNEY, LIVER, LUNG, LYMPH NODE, MAMMARY BLAND, SKELETAL
MUSCLE, DPTIC NERVE, PANCREAS, PARATHYROID GLAND PITUITARY GLAND, PROSTATE
SR’ SALIVARY GLAND, SUEMAXILLARY, SCIATIC NERVE, INTESTINE, SMALL, SFINAL
CORD, SPLEEN, STOMACH, THYMUS, THYROID GLAND, URINARY BLADDER.



28-DAY ORAL TOXICITY OF MDMA IN DOGS

Study: 1 FPage: 16
Started: 17 Sep8S Individual Animal Gross FPathology Date: 25 NovB8S
First Dose:17 Sep8S Time: 10:14
Compound: MDMA GFS001 V.0
Completed Birth __ Death___ Age/Days Species_ Sex Group___ Photograph _Animal_ ID
13 Nov8S 16 Oct8S Canine/B F ? mg/kg YBES
Data_Collection Fathologist QOperator____ Frosector___ Kemoval Reason_ Cassettes
25 Nov8S5 10:14 FRITH/FPATH FRITH/FATH JACOES Terminal Sac

Status: Completed.

———— e ——— e e R e R e S L D e L e T e e R e S e S e

ADRENAL GLAND, AORTA, BONE, BRAIN, CECUM, COLON, ESOFHAGUS, EYE, OVARY, HEART,
KIDNEY, LIVER, LUNG, LYMFH NODE, MAMMARY GLAND, SKELETAL MUSCLE, OFTIC NERVE,
PANCREAS, FARATHYROID GLAND, PITUITARY GLAND, RECTUM, SALIVARY GLAND,
SUBMAXILLARY, SCIATIC NERVE, INTESTINE, SMALL, SFINAL CORD, SFLEEN, STOMACH,
THYMUS, THYROID GLAND, URINARY BLADDER, UTERUS.

ERFA_STEIR 23 0 A5 REN SN AN 23 20 S R YR 2208 TRAV TR FERES 4 PR INNLAR-S SN



28-DaY CRAL TOXICITY OF MDMA IN DOGS

Studxz i FPage: 17
Started: 17 Sep8S individual Animal Groes Pathology . Datg: 22 CuvEO
First Dose:l7 S=p8Y Timess 14:47
Compound: MDMA ‘ GFGO01 V3.2
Cgmpleted Birth __ Death Age/Days Species Sex Bﬁggg .. Photegraph _fnimal ID
3" NcvBS 187 0cEBS Canire/B F % mg/kg YiE=s
ata Collection Pathmlogxs&w DEerator __ Prosector___ Removal Reasson Casgeliies
ITNovBE T 12:78 FRITHFATH FRITH7FEATH JACOES Terminal Sac
>n~. - .

The_fellowing observations were noted: .
LUNG

Did not collapse
TRACHEA -

Froth tMildd

QOases +fluid 4rem cut surface

The fol;aginB_;issueg_w@re_marked_gs NiR: i
ADRENAL GLARND, AORTA, BORE, BRAIN, CECOM, COLON, ESOPHAGUS, EYE, QVARY, HEART,
KIDNEY. LIVER, LYMPH NODE, MAMMARY GLAND, SKELETAL MUSCLE, GPTIC NERVE, PANCREAS

PABATHYROTD "GLAND, PITUITARY GLAND, RECTUM, SALIVARY GLAND, SUEMAXILLARY
CIATIC NERVE, INTESTINE, SMALL, SPINAL CORD, SPLEEN, STOMACH, THYMUS, THYROID
GLAND, URINARY BLADDER, UTERUS.



28-DAY ORAL TOXICITY OF MDMA IN DOGS

Studzz 1 Page: 18
Started: 17 SepB8S Individual Animal Gross Fathology Date: 22 0Oct88
First Dose:17 Sep8S5S Times 14:48
Compound: MDMA GPS0O1 V3.0
Completed Birth Death Age/Days Species_ Sex Group___ Photograph _Animal 1

13 ReveE” —re—- Deafh gy P984°3Y8 RERCIESr PSX 3TRa7KG arses -Snil5ees
Data_Collection Pathologisg_ DEerator __ Prosector __ Remoyal Reason_ Cassettes
IZ " NovB85 12:18 FRITR/FATH FRITH/FATH FRITH7PATH Termina ac T

Status: Completed.

RRAL—SHBIN £ R S48 RES- SRR 4 R e e S nindand

No observations noted.

The followinB_gissueg_were_marked_gs NR:

ADRERAL  GLAND, ADRTA, BONE, BRAIN, CECUM, COLON, ESOPHAGUS, EYE, OVARY, HEART,
IDNEY . LIVER. LUNG, LYMPH NODE, MAMMARY GLAND, SKELETAL MUSCLE, OFTIC NERVE,
PANCREAS . PARATHYROID GLAND, PITUITARY GLAND, RECTUM, SALIVARY SLAND

D Rl ARy "SCIATIC NERVE., INTESTINE, SMALL, SPINAL CORD, SFLEEN, STOMACH,
THYMUS, THYROID GLAND, URINARY BLADDER, UTERUS.

The_following_protocol tissues were not marked:
None.




28-DAY ORAL TOXICITY OF MDMA IN DOGS

Studz: 1 L Page:
Started: 17 Sep8S Individual Animal Gross Pathology Date:
First Dose:17 Sep8S5 Time:
Compound: MDMA BFS001
Completed Birth___ Death Age/Days Species Sex Group___ Ehotograph
13 Roves 1520cEms COSS02Y2 BRRCiE%E R 15 me7kg edreen -
Data_Collection Patholn%isg_ D&erator —. Prosector __ Removal Reason
12 NovBS " 1Z2:22 FRITH/FATH FRITH7FATH FARRIS Terminal Sac

Status: Completed.

TESTES )

Reduced [Bilaterall
THYMUS

Reduced

The folLowinB_tissues were marked a

ADRENACGLCAND,

HEART, KIDNEY, LIVER, LUNG, LYMPH NODE, MAMMARY GLAND
NERVE ! PANCREAS, PARATHYROID GLAND, PITUITARY GLAND, PROSTATE
GLAND, SUBMAXILLARY, SCIATIC NERVE

STOMACH, THYROID GLAND, URINARY BLADDER.

one.

Comments:

o e e g o —

Cassettes

s NR:
“AORTA, BORE, BRAIN, CECOM, COLON, ESOPHAGUS, EYE, EFIDIDYMIS
SKELETAL MUSCLE, OFPT
RECTUM, SALIVARY
INTESTINE, SMALL, SPINAL &DRD, SFLEEN,



28-DAY ORAL TOX1CITY OF MDMA IN DOGS

Study: 1 ' FPage: 19
Started: 17 Sep85 Individual Animal Gross Fathology Date: 25 Nov8S
First Dose:17 Sep83 Time: 10313
Compound: MDMA GFS001 V.0
Completed Eirth___ Death___ Age/Days Species. Sex Group___ Photograph _Animal_ ID
13 Nov8S 1S 0ct89 Canine/B ™M 135 mg/kg WXFS
Data _Collection Fathologist Operator ___ Frosector __ Removal Reason_ Cassettes
25 Nov8S 10:13 FRITH/FATH FRITH/FATH JACOES Terminal Sac

Status: Completed.

LUNG
Red mottling
FROSTATE
Enlarged

ADRENAL GLAND, AOKTA, BONE, BRAIN, CECUM, COLON, ESOFHAGUS, EYE, TESTES,
EPIDIDYMIS, HEART, KIDNEY, LIVER, LYMPH NODE, MAMMARY GLAND, SKELETAL MUSCLE,
OFTIC NERVE, FANCREAS, FARATHYROID GLAND, FITUITARY GLAND, RECTUM, SALIVARY
GLAND, SUEMAXILLARY, SCIATIC NERVE, INTESTINE, SMALL, SFINAL COURD, SELEEN,
STOMACH, THYMUS, THYROID GLAND, URINARY BLADDER.




28-DAY ORAL TOXICITY OF MDMA IN DOGS

Studz: 1 L Page: =1
Started: 17 Sep8S Individual Animal Gross Pathology Date: 22 Oct88
First Dose:17 Sep8S Time: 14:48
Compound: MDMA GFS001 V3.0
Completed Birth___ Death Age/Days Species_ Sex Grou _ Photograph _Animal ID
13 NovBs 15°0cEss *® BERTRe7E M- 15°mg7Kg ea B 61
Data_Collection Fathologist Operator_ __ Prosector __ Removal Reason_ Cassettes
IX Nov8S™ 12723 FRTTH7F2TH FEITH7F§TH FRITH/7PATAH Terminal Sac =a828=tes

Status: Completed.
The_following_observations were noted:

FROSTATE
Enlarged

The following_tissues_were_marked_as NRK:

ADRENALC GLAN AORTA, BONE, ERAIN, CECOM, COLON, ESOFHAGUS, EYE, TESTES
EFIDIDYMIS, HEART, KIDNEY, LIVER, LUNG, LYMPH NODE, MAMMARY GLAND, SKELETAL
MUSCLE, OPTIC NERVE, PANCREAS, FARATHYROID GLAND, PITUITARY GLAND, RECTUM
SALIVARY GLAND, SUBMAXILLARY, SCIATIC NERVE, INTESTINE, SMALL, SPINAL CORD,
SPLEEN, STOMACH, THYMUS, THYROID GLAND, URINARY BLADDER.

one.



28-DAY ORAL TOXICITY,OF MDMA IN DOGS
Stud

: 1 Page: 22
StarZed: 17 Sep8Y Individual Animal Gross Pathology Date: 22 0Oct88
First Dose:17 Sep835 Time: 14:49
Compound: MDMA GPS001 3.0
Completed Birth___ Death__ _ Age/Days Species Sex Group Photograph _Animal I
13 Roves 15°5erms BSRTre7E P 15 ma7Kg 9raed -oniB2oees
Data_Collection Pathologist Operator ___ Prosector __ Removal Reason_ Cassettes

I NovBE™ 1Z:ZB FRITH7F%TH FRITR7F§TH FRITH/7FPATH ead 00"

HEART

Red zones [Diffusel
THYMUS

Dark red [Diffusel

The fol;owing_;issueg_were_marked_gs NR:

ADRENAL GLAND; AGRTA, EONE; BRAIN, CECUM, COLON, ESOPHAGUS, EYE, OVARY, KIDNEY,
LIVER, LUNG, LYMPH NODE, MAMMARY BLAND . SKELETAL MUSCLE, OPTIC NERVE, FANCREAS,
PARATHYROID GLANB%EPITUiTARY GLAND, RECTUM, SALIVARY GLANDACSUBMAXILLARY,

BRI TC NERVE . INTESTINE, SMALL, SPINAL CORD, SPLEEN, STOMACH, THYROID GLAND,
URINARY BLADDER, UTERUS. _

Organs were not weighed because animal was dead.



28-DAY ORAL TOXICITY OF MDMA IN DOGS

Stud{: 1 Fage: 27
Started: 17 Sep8S Individual Animal Gross Pathology Date: 22 0Oct88
First Dose:17 Sep83 Time: 14: 49
Compound: MDMA GPS001 V3.0
Completed Birth_ __ Death Age/Days Species_ Sex Grou . Photegraph _Animal 1D
T3 RovES Death oo Bae/Davs mRecleSs P** T5-ma7Ka acaph onilSsoesS
Data_Collection Pathologist Operator ___ Prosector __ Remoyval Reason Cassettes
I3 " RovBS ~12:25 FRITH?F%TR FﬁTTR?PﬁTR FRITR/FPATRH Termina ac

Status: Completed.

The_following_observations were noted:
LUNG
Congested

The following_;issueg_were_marked_gs NR:

ADRENAL GLAND, AORTA, BORE, BRAIN, CECOM, COLON, ESOPHAGBUS, EYE OVARY, HEART,

KIDNEY. LIVER, LYMPH NODE, MAMMARY GLAND SKELETAL MUSCLE, OFTIC NERVE, PANCREAS
PARATHYROID 'GLAND, PITUITARY GLAND, RECTUM, SALIVARY GLAND, SUBMAXILLARY

AcTATIC NERVE, INTESTINE, SMALL, SPINAL CORD, SPLEEN, STOMACH, THYMUS, THYROID

BLAND, URINARY BLADDER, UTERUS.

e Tl LN S e s e S m A S S m eSS memeEsess



28-DAY ORAL TOXICITY OF MDMA IN DOGS

Studz: 1 ) Fage: 24
Started: 17 Sep8S individual Animal Gross Pathology Date: 22 Oct88
First Dose:17 Sep8S5S Time: 14: 50
Compound: MDMA . GFS001 v3.0
Completed Birth_ __ Death Age/Days Species  Sex Grou _ Photograph _Animal 1

13 Roves 18°0cEBS B2RTre7E PO 15°mg7kg 9caen -onihdsEes
Data_Collection Pathologist O erator ___ Prosector___ Removal Reason_ Cassettes
I3 NovBS "1Z:Z27 FRITH7F%TH FEITH7P§TH FARRIS Termina ac T

No observations noted.

The fol;owing_gissueg_were_marked_gs NK:

ADRENAL GLAND,; AORTA, EONE; BRAIN, CECOM, COLON, ESOPHAGUS, EYE, OVARY, HEART,
KIDNEY - LIVER. LUNG, LYMPH NODE, MAMMARY'GLAND, SKELETAL MUSCLE, OFTIC NERVE,
K ANCREAS . PARATAYROID GLAND, PITUITARY GLAND, RECTUM, SALIVARY GLAND
SUBMAXILLARY . SCIATIC NERVE, INTESTINE, SMALL, SPINAL CORD, SPLEEN, STOMACH ,
THYMUS, THYROID GLAND, URINARY BLADDER, UTERUS.

5&3 following_protocol tissues were not _marked:
one.

Comments:

Serous atrophy of body fat was present.



Y APPENDIX 6

INDIVIDUAL ANIMAL MICROSCOPIC PATHOLOGY REPORTS




"3

28-DAY ORAL TOXICITY OF MDMA IN DOES

Study: 1 Page: 1
Started: 17 Sep835 Individual Animal Histopathology Date: 24 Nov85
First Dose:l17 SepBS Time: 14:03
Compound: MDMA DMS001 Vv3.0
Completed Birth___ Death___ Age/Days Species_ Sex Broup___ Accession. -Animal 1D
24 Nov83 Canine/B M 0 mg/kg XCF3
Data_Collection Pathologist_ Operator ___ Resoval Reason_  Slides

Status: Completed.

JRI-SRA N R A8 R B A e ke de g

Ibs_i9119!199_31§§9§§-!§!§-!é[5§§-§§_383

Adrenal Gland, Aorta, Bone, Bone Marrow, Brain/cerebellum, Brain/cerebrua,
Brain/stem, Sciatic Nerve, Spinal Cord, Cecum, Colon, Esophagus, Eye, Optic
Nerve, Heart, Kidney, Liver, Ltung, Lyeph Node, Pancreas, Exocrine, Pancreas,
Islet, Parathyroid 6land, Pituitary Gland, Prostate, Rectum, Saall
Intestine/duodenum, Small Intestine/jejunum, Semall Intestine/ileum, Submaxillary
Salivary Gland, Skeletal Muscle, Spleen, Stomach, Testes, Epididymis, Thyaus,
Thyroid 6land, Urinary Bladder.



-

28-DAY ORAL TOXICITY OF MDMA IN DOGS

Study: 1 Page: 1
Started: 17 Sep8S Individual Animal Histopathology Date: 24 NovB8S
First Dose:17 Sep8S * Time: 14: 06
Compound: MDMA DHS001 V3.0
Completed Birth___ Death___ Age/Days Species_ Sex Group___ Accession_ _Animal_ ID
24 Nov8S Canine/B M 0 mg/kg X1FS
Data_Collection Pathologist_ Operator ___ Removal Reason_ Slides

24 NovB85 14:06 Fritn/Chang Frith/Path Terminal Sac

Status: Completed.

LRI SNPN S N M T R PR R PR T R

Adrenal Gland, Aorta, Bone, Bone Marrow, Brain/cerebellua, Brain/cerebrua,
Brain/stem, Sciatic Nerve, Spinal Cord, Cecua, Colon, Eye, Optic Nerve, Heart,
Kidney, Liver, Lung, Lyeph Node, Pancreas, Exocrine, Pancreas, Islet,
Parathyroid 6land, Pituitary 6land, Prostate, Rectums, Small Intestine/duodenua,
Small Intestine/jejunum, Seall Intestine/ileum, Submaxillary Salivary 6land,
Skeletal Muscle, Spleen, Stomach, Testes, Epididymis, Thymus, Thyroid 6land,
Urinary Bladder.

RIS ISR SRR T RIN U-ST 35 3 3 2 0N L A A R 2

None.



od

-

2B-DAY DRAL TOXICITY OF MDMA IN DOGS

Study: 1 Page: i
Started: 17 Sep835 Individual Animal Histopathalogy Date: 24 Nov85
First Dose:17 Sep8S ) Time: 14:06
Compound: MDMA Dnsoot V3.0
Cospleted Birth___ Death___ Age/Days Species_ Sex Broup___ Accession_ _Anisal_ID
24 Nov83 Canine/B M 0 mg/kg XIF3
Data _Collection Pathologist Operator ___ Removal Reason_ Slides

24 NovB3 14:06 Fritn/Chang Frith/Path Terrinal Sac

Status: Completed.

PRI DEDR & NN M T R P L R PR A TR R R

Adrenal Gland, Aorta, Bone, Bone Marrow, Brain/cerebellum, Brain/cerebruns,
Brain/stea, Sciatic Nerve, Spinal Cord, Cecua, Colon, Eye, Optic Nerve, Heart,
Kidney, Liver, Lung, Lyeph Node, Pancreas, Exocrine, Pancreas, Islet,
Parathyroid Sland, Pituitary G6land, Prostate, Rectum, Small Intestine/duadenua,
Saall Intestine/jejunum, Small Intestine/ileum, Submaxillary Salivary Gland,
Skeletal Muscle, Spleen, Stomach, Testes, Epididymis, Thymus, Thyroid 6land,
Urinary Bladder.

None.



28-DAY ORAL TOXICITY OF MDMA IN DOGS

Study: 1 Page: 1
Started: 17 Sep83 Individual Anisal Histopathology Date: 24 Nov835
First Dose:17 Sep8S Time: 14:07
Compound: MDMA Dnso001 V3.0
Completed Birth___ Death___ Age/Days Species_ Sex Eroup__. Accession_ _Anisal_ID
24 Nov85 Canine/B M 0 mg/kg UVFS
Data_Collection Pathologist_ Operator Remgval Reason_ Slides

24 NovB8S5 14:07 Frith/Chang Frith/Path Terainal Sac

Status: Completed.

Lyaph Node (Missing)

IDQ-in199199_Si§§9§§-!Q£§-!é[£§9-§§_ﬂﬁi

Adrenal Gland, Aorta, Bone, Bone Marrow, Brain/cerebellum, Brain/cerebrus,
Brain/stem, Sciatic Nerve, Spinal Cord, Cecua, Colon, Esophagus, Eye, Optic
Nerve, Heart, Kidney, Liver, Lung, Pancreas, Exocrine, Pancreas, Islet,
Parathyroid 6land, Pituitary Gland, Prostate, Rectums, Smsall Intestine/duodenus,
Small Intestine/jejunum, Saall Intestine/ileus, Submaxillary Salivary 6land,
Skeletal Muscle, Spleen, Stomach, Testes, Epididymis, Thymus, Thyraoid 6land,
Urinary Bladder.



28-DAY ORAL TOXICITY OF MDMA IN DOGS

Study: 1 Page: 1
Started: 17 Sep@S Individual Animal Histopathology Date: 1! Dec83
First Dose:17 SepB5 Time: 13:35
Compound: MDMA DMSQ01L V3.0
Completed Birth___ Death___ Aage/Days Species_ Sex Group___ Accession_ _Animal ID
24 Nov85 Canine/B F 0 mg/kg YUES
Data Collection Pathologist Operator ___ Removal Reason_Slides

11 Dec8S5 13:335 Frith/Chang Frith/Path Terminal Sac
Status: Completed.

Brain/cerebrum
Periventricular cellular infiltrate

Lung

Congestion [Mild, Diffusel
Pituitary Gland

Cyst, NOS (Mild, Focall

PRI IR FF P .5 B0 P S5 2 PRS- RIS P23 A0 2 -2 R 221

Adrenal Gland, Aorta, Bone, Bone Marrow, Brain/cerebellum, Brain/stem, Sciatic
Nerve, Spinal Cord, Cecum, Colon, Esophagus, Eye, Optic Nerve, Heart, Kidney,
Liver, Lymph Node, Maamary Gland, Ovary, Pancreas, Exocrine, Pancreas, Islet,
Parathyroid 6land, Rectum, Saall Intestine/duodenum, Small Intestine/jejunum,
Small Intestine/ileum, Submaxillary Salivary 6land, Skeletal Muscle, Spleen,
Stomach, Thysus, Thyroid 6land, Urinary Bladder, Uterus.

PRI SRS S ¥ I s 21 23 3 3 F PRI F P2 PSSR 2 N2 2022 Y



28-DAY ORAL TOXICITY OF MDMA IN DOGS

Study: 1 Page: 1
Started: 17 Sep85 Individual Animal Histopathology Date: 24 Nov83
First Dose:17 Sep83 Tinme: 14:10
Coapound: MDMA DMS001 V3.0
Completed Birth___ Death___ Age/Days Species_ Sex Eroup___ Accession. _Anisal 1D
24 Nov83 Canine/B F 0 ag/kg ISES
Data_Collection Pathologist Operator Resgval Reason_ Slides

24 Nov8S 14:10 Frith/Chang Frith/Path Terminal Sac
Status: Completed.

Brain/cerebrua
Periventricular cellular infiltrate

Lymph Node {Missing)
Stomach {Missing)
Thyeus (Missing)

IDE-iQLLQ!LQQ-!i&i!Eé-!ECE_EQEKEQ-Eé-ﬁﬁi

Adrenal Bland, Rorta, Bone, Bone Marrow, Brain/cerebellus, Brain/stems, Sciatic
Nerve, Spinal Cord, Cecum, Colon, Esophagus, Eye, Optic Nerve, Heart, Kidney,
Liver, Lung, Mammary Gland, Ovary, Pancreas, Exocrine, Pancreas, Islet,
Parathyroid 6land, Pituitary 6land, Rectuns, Small Intestine/duodenua, Saall
Intestine/jejunum, Small Intestine/ileus, Submaxillary Salivary Bland, Skeletal

Muscle, Spleen, Thyroid Gland, Urinary Bladder, Uterus.
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28~DAY DRAL TOXICITY OF MDMA IN DOGS

Study: 1 Page: 1
Started: 17 SepB83 Individual Animal Histopathology Date: 24 Nov85
First Dose:17 Sep85 Time: 14:11
Compound: MDMA DMS001 V3.0
Completed Birth___ Death___ Age/Days Species_ Sex Group___ Accession. _Animal_ID
24 Nov85 Canine/B F 0 mg/kg UTES
Data_Collection Pathologist_ Operator ___ Reagval Reasgn_ Slides

24 Nov85 14:11 Frith/Chang Frith/Path Terminal Sac

Status: Completed.

Pituitary Eland
Cyst, NOS (Mild, Multifocall
Urinary Bladder (Missing)

The_following_tissues_were_marked_as NR:

Adrenal 6land, ARorta, Bone, Bone Marrow, Brain/cerebellum, Brain/cerebrua,
Brain/stee, Sciatic Nerve, Spinal Cord, Cecus, Colon, Esophagus, Eye, Optic
Nerve, Heart, Kidney, Liver, Lung, Lysph Node, Mammary 6land, Ovary, Pancreas,
Exocrine, Pancreas, Islet, Parathyroid 6land, Rectum, Small Intestine/ducdenus,
Small Intestine/jejunum, Small Intestine/ileua, Submaxillary Salivary 6land,

Skeletal Muscle, Spleen, Stomach, Thyeus, Thyroid Gland, Uterus.



28-DAY ORAL TOXICITY OF MDMA IN DOGBS

Study: i Page: 1
Started: 17 Sep83 individual Animal Histopathology Date: 24 NovB83
First Dose:17 Sep83 Time: 14:12
Compound: MDMA DMS001 V3.0
Cospleted Birth___ Death___ Age/Days Species_ Sex Sroup___ Accession_ _Animal_ID
24 Nov85 Canine/B M 3 mg/kg REFS
Data Collection Pathologist_ Operator Removal Reason_ Slides

24 Nov85 14:12 Frith/Chang Frith/Path Terainal Sac

Status: Completed.

PRAL-SEDN SRR .8 RIS PE-A 5 2L PR R Stttk d ot

Pituitary Gland (Missing)
Prostate (Missing)
Thymus
Atrophy (Minimal, Diffusel

IEE-!QLlQ!LEQ-SlES!EE-!QEQ_!é!kgg-é§-333

Adrenal Gland, Aorta, Bone, Bone Marraw, Brain/cerebellum, Brain/cerebrus,
Brain/stea, Sciatic Nerve, Spinal Cord, Cecums, Colon, Esophagus, Eye, Optic
Nerve, Heart, Kidney, Liver, Lung, Lymph Node, Mammary 6land, Pancreas, Exocrine
, Pancreas, Islet, Parathyroid 6land, Rectum, Small Intestine/duocdenum, Ssall
Intestine/jejunus, Small Intestine/ileum, Submaxillary Salivary Gland, Skeletal
Muscle, Spleen, Stomach, Testes, Epididymis, Thyroid Bland, Urinary Bladder.



28-DAY ORAL TOXICITY OF MDMA IN DOGS

Study: 1 Page: 1
Started: 17 Sep8d Individual Animal Histopathalogy Date: 24 Nov83
First Dose:l7 SepB3 Time: 14:13
Cospound: MDMA pnso001 v3.0
Completed Birth__. Death___ Age/Days Species. Sex Group__. Accession. _Anisal_ID
24 Nov85 Canine/B M 3 mg/kg YLFS
Q;La-&nggétlgn Pathologist. Qoerater___. Removal Reasgn_ Slides

Status: Coapleted.

LRILS-RFRUS 2 Eadadad ———-—-—-—‘_-——————-—-—---

Heart (Rissing)
parathyroid Gland (Missing)
Thymus (Missing)

RIBAD- LR R adt ————_----—-—-------—--——---

adrenal 6land, Aorta, Bane, Bone Marrow, Brain/cerebellum, Brain/cerebrua,
Brain/stes, Sciatic Nerve, Spinal Cord, Cecua, Colon, Esophagus, Eye, Optic
Nerve, Kidney, Liver, Lung, Lysph Node, Pancreas, Exocrine, Pancreas, Islet,
Pituitary Bland, Prostate, Rectuam, Samall intestine/ducdenus, Small
Intestine/jejunum, Small Intestine/ileum, gubmaxillary Salivary Gland, Skeletal

Muscle, Spleen, Stomach, Testes, Epididymis, Thyroid Bland, Yrinary Bladder.

The follgg;gg_g;utocol_gigsues were_not narked:

- - - -8 2224 --——--—.----—--———-———



28-DAY ORAL TOXICITY OF MDMA IN DOEBS

Study: { Page: 1
Started: 17 Sep85 Individual Animal Histopathology Date: 24 Nov83
First Dose:17 Sep83 Time: 14:14
Compound: MDMA pnso001 V3.0
Completed Birth___ Death___ Age/Days Species. Sex Group___ Accession_ _Animal ID
24 Nov85 Canine/B M 3 =mg/kg VHFS
Data Collection Pathologist_ Qperator Removal Reasgon_ Slides

Status: Completed.

RIS SRR SRR MERLY PR A T2 R R 2 ikttt add

Adrenal 6land (Missing)
Lung
Congestion [(Mild, Multifocall
Inflamaation {Mild, Focal, Chronicl
Parathyroid Gland {Missing)
Thyaus (Missing)

(RIZ-SERS SRR LERIL BB B B b R ke unbatad

Aorta, Bone, Bone Marrow, Brain/cerebellum, Brain/cerebrua, Brain/stes, Sciatic
Nerve, Spinal Cord, Cecua, Colon, Esophagus, Eye, Optic Nerve, Heart, Kidney,
Liver, Lyaph Node, Pancreas, Exocrine, Pancreas, lslet, Pituitary Bland,
Prostate, Rectus, Seall Intestine/duodenum, Small Intestine/jejunuam, Saall
Intestine/ileum, Subamaxillary Salivary Gland, Skeletal Muscle, Spleen, Stoamach,
Testes, Epididyamis, Thyroid Gland, Urinary Bladder.
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28-DAY ORAL TOXICITY OF MDMA IN DOGS

¢ Study: i Page:
Started: 17 Sep8S Individual Animal Histopathology Date: 25 Dec8%
First Dose:17 SepB3 Time: 12: 21
Compound: MDMA DM5001 V3.0
' Cospleted Birth __ Death___ AgesDays Species_ Sex Broup___ HAccession_ _Animal 1D
24 NovBd _ Canine/B F 3 mg/kg YGES
Data_Collection Fathologist_ Operator ___ Removal Reasgn_ Slidss

25 DecB8Y 12:Z1 Frith/Chang Frith/Path Terminal Sac

Status: Completed.

BRI INPE L T 2 A0 0 PR3 PP PLP L P15 p.LE R AP D3

Brain/cerebrum
Cellular infiltrate [Focall
Periventricular cellular infiltrate
Brain/stem
Chromatolysis, neurons
Mammary Gland (Missing)

Adrenal Gland, Aorta, bone, Bone Marrow, bBrain/cerebellum, Sciatic Nerve, Spinal
Cord, Cecum, Coion, Esophagus, Eye, Optic Nerve, Heart, Kidney, Liver, Lung,
Lymph Node, Ovary, Pancreas, Exocrine, Pancreas, lslet, Parathyroid Gland,
Pituitary Gland, Rectum, Small Intestine/ducdenum, Small Intestine/jejunum,
Small Intestine/ileum, Submaxillary Salivary Gland, Skeletal Muscle, Spleen,
Stomach, Thymus, Thyroid Gland, Urinary Bladder, Uterus.

None.



2g-DAY ORAL TOXICITY OF MDMA IN DO6S

Study: 1 Page: 1
Started: 17 Sep83 Individual Animal Histopathology Date: 24 Nov83
First Dose:17 SepB3 Time: 14:16
Compound: MDMA DMS001 V3.0
Completed Birth___ Death___ Age/Days Species_ Sex Broup___ Accession. _Animal 1D
24 NovB5 Canine/B F 3 mg/kg XRES
Data_Collection Pathologist_ Qperator ____ Removal Reason_ Slides

Status: Completed.

- . - - - RS- B LR SIS A itk

aAdrenal Gland, Aorta, Bone, Bone Marrow, Brain/cerebellua, Brain/cerebrus,
Brain/stem, Sciatic Nerve, Spinal Cord, Cecum, Colon, Esophagus, Eye, Optic
Nerve, Heart, Kidney, Liver, Lung, Lyaph Node, Mammary 6land, Ovary, Pancreas,
Exocrine, Pancreas, 1slet, Parathyroid Gland, Pituitary 6land, Rectus, Small
Intestine/duodenum, Small Intestine/jejunum, Small Intestine/ileum, Submaxillary
Salivary 6land, Skeletal Muscle, Spleen, Stomach, Thymus, Thyroid Eland, Urinary
Bladder, Uterus.



28-DAY OKAL TOX1CITY UF MUMA 1IN DUGS

Study: ! Fage: 1
Started: 17 Sep8% Individual Animal Histopathology Date: 25 DecBy
First Dose:l/ Sep8%5 Time: 12:23
Compound: niMA bMsoo1 V3.0
Completed Birth___ Death_ __ Age/Days Species_ Sex Group_ __ Accession_ _Animal_ID
24 Novl$ Canine/8 F 3 mg/kg YCES
bata Collection Pathologist_ Operator____ Remgval Reason_ Slides

<% Dec8% 12:23 Frith/Chang Frith/Path lerminal Sac

Status: Completed.

PR L AR PR3-S SRR 2 5 RS0 PER.0 SN0 SERLE 53§ SN

Brain/cerebrums
Cellular infiltrate LFocall
Periventricular cellular infiltrate
Brain/stem
Chromatolysis, neurons
Lung
Congestion (Mild, Diffusel

ARdrenal Gland, Aorta, Bone, Baone Marrow, Brain/cerebellum, Sciatic Nerve, Spinal
Cord, Cecum, Colon, Esophagus, Eye, Optic Nerve, Heart, Kidney, Liver, Lymph
Node, Mammary Gland, Ovary, Pancreas, Exocrine, Pancreas, Islet, Parathyroid
Gland, Pituitary Gland, Kectum, Small Intestine/duocdenum, Small
Intestine/jejunum, Smail Intestine/ileum, Submaxillary Salivary Gland, Skeletal
Muscle, Spleen, Stomach, Thymus, Thyroid Gland, Urinary Bladder, Uterus.

None.



28-DAY ORAL TOXICITY OF MDMA IN DOGS

Study: 1 Page: i
Started: 17 SepB83 Individual Animal Histopatholagy Date: 24 Nov835
First Dose:17 Sep83 Time: 14:17
Compound: MDMA DMS001 V3.0
Completed Birth___ Death_ __ Age/Days Species_ Sex Group___ Accession_ _Animal_ID
24 Nov83 Canine/B M 9 mg/kg YFF3S
Data_Collection Pathologist_ Operator___. Resoval Reason_ Slides

Status: - Coapleted.

IRIL- MR SRS 4.8 RIS B AP bk iadedadebakdbad e

Brain/cerebrua
Floccular change, white matter
Periventricular cellular infiltrate

Adrenal Gland, Rorta, Bone, Bone Marrow, Brain/cerebellum, Brain/stea, Sciatic
Nerve, Spinal Cord, Cecum, Colon, Esophagus, Eye, Optic Nerve, Heart, Kidney,
Liver, Lung, Lyaph Node, Pancreas, Exocrine, Pancreas, lslet, Parathyroid Sland,
Pituitary G6land, Prostate, Rectus, Small Intestine/ducdenum, Samall
Intestine/jejunus, Small Intestine/ileum, Submaxillary Salivary 6land, Skeletal
Muscle, Spleen, Stomach, Testes, Epididyamis, Thysus, Thyroid Gland, Urinary

Bl adder.
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28-DAY ORAL TOXICITY OF MDMA IN DOGS

Study: 1 Page: 1
Started: 17 Sep8S Individual Animal Histopathology Date: 24 Nov8S
First Dose:17 Sep8S Time: 14:18
Compound: MDMA DMS001 V3.0
Coepleted Birth_ __ Death___ Age/Days Species_ Sex Group___ Accession_ _Animal ID
24 Nov83 : Canine/B M 9 mg/kg YAFS
Data_Collection Pathologist Operator____ Resoval Reason_ Slides

24 NovB8S 14:18 Frith/Chang Frith/Path Terminal Sac

Status: Completed.

Brain/cerebrus
Floccular change, white matter
Periventricular cellular infiltrate

Parathyroid Gland (Missing)
Pituitary 6land

Cyst, NOS [Minimal, Focall
Testes

Atrophy [Mild, Diffusel

FS 2 PL PP LA P22 2 P PP 10 P02 2 A0 R POR—2 P R -

Adrenal Gland, Aorta, Bone, Bone Marrow, Brain/cerebellua, Brain/stem, Sciatic
Nerve, Spinal Cord, Cecua, Colon, Esophagus, Eye, Optic Nerve, Heart, Kidney,
Liver, Lung, Lymph Node, Pancreas, Exocrine, Pancreas, [slet, Prostate, Rectus,
Small Intestine/duodenua, Small Intestine/jejunum, Small Intestine/ileunm,
Submaxillary Salivary 6land, Skeletal Muscle, Spleen, Stomach, Epididyais,
Thymus, Thyroid 6land, Urinary Bladder.



28-DAY ORAL TUXICITY OF MDMA 1IN DOGS

Stucy: 1 fFage: 1
Started: 17 Sep80 Individual Animal Histopathology Date: 25 DecB3
First Dose:17 Sepdd Time: 12:24
Compound: MUMA DM5001 V3.0
Completed Birth___ Death_ __ Age/Days Species_  Sex Group__. Accession_ _Animal 1D
24 Nov83d Canine/B M 9 mg/kg URES
Data_Collection Pathologist_ QOperator femoval Reason_ Slides

-5 DecBY 12:24 Frith/Chang Frith/Path Terminal Sac

Status: Completed.

Brain/stenm
Chromatolysis, neurans

Lung

Congestion (Mild, Ditfusel
Pirtuitary Gland

Cyst, NOS {Mild, Focall
Prostate

Hyperplasia {Mild, Dif+tusel

Adrenal Gland, Aorta, Bone, Bone Marrow, Brain/cerebellum, Brain/cerebrunm,
Sciatic Nerve, Spinal Cord, Cecum, Colon, Esophagus, Eye, Optic Nerve, Heart,
Kidney, Liver, Lymph Node, Pancreas, Exocrine, Fancreas, Islet, Parathyroid
Gland, Rectum, Small Intestine/ducdenum, Small lntestine/jejunum, Small
Intestine/ileum, Submaxillary Salivary Gland, Skeletai Muscle, Spleen, Stomach,
Jestes, Epididymis, Thymus, Thyroid 6land, Urinary Bladder.



28-LAY ORAL TUXICIIY OF MUMA IN DUBS

Studys 1
Starteg:r 17 Sepds ingrvidual Animal Histopathology
First Doses:il/ 5288l

fne 4ollowing tissues _were marked_as_NE:

fdrenai Glang, morta, Bone, Bone Marrow, Brains/ceretellum, Sciatic Nerve, Spinail
{ord, Uescum, Lolon, kEsophagus, kye, Uptic Nerve, Heart, kidn2y, Liver, Lung,
Lvmgh MNode, Mammary Gland, Gvary, FPancress, Exocrine, Pancreas, Isiet.
Farathyrold Giand, Fitultary Gland, Rectum, Small [ntestine/auddenum, =mail
intestine/j2junum, Small Intestine/:ileum, Su uma 1llary Salivary Glans, Skeletal
Muscle, Spleen, Stomach, lhymus, lhyroid Bland, Urinary Bladder, Uterus.




28-DAY URAL TOXICITY OF MDMA 1IN DOGS

Study: L Fage:

Started: 17 Sep83d Individual Animal Histopathology Date: 25 Dec83
First Dose:17 Sep83 Time: 12128
Compound: MUMA Dnsoot V3.0
Completed Birth___ Death___ Age/Days Species. Sex Group___ Agcession_ _Animal 1D
24 NovB8d Canine/B F ? mg/kg YIES
Data_lollection rathologist  Operator_ ___ kemoval Reason_ Slides

-5 pec8s 12:26 Frith/Chang Frith/Path

Gtatus: Completed.

Brain/cerebrums
Floccular change, white matter

‘ Periventricular cellular infiltrate
Brain/stem

Chromatolysis, neuraons

farathyroid Gland {Missing!
Pituitary Gland
Cyst, NOS {Minimal, Focall

ng-i9119!2&9_SLEEQBE-!QEE_@é£5§9_5§_83i

Adrenal Gland, Aorta, Bone, Bone Marrow, Brain/cerebellum, Sciatic Nerve, Spinal
Cord, Cecum, Colon, Esophagus, Eye, Optic Nerve, Heart, Kidney, Liver, Lung,
Lymph Node, Mammary Gland, Qvary, Pancreas, Exocrine, Fancreas, Islet, Rectum,
Small Intestine/duodenum, Small Intestine/jejunum, Small Intestine/1ileum,
Submanillary Salivary 6land, Skeletal Muscle, Spleen, Stomach, Thymus, Thyroid

land, Urinary Bladder, Uterus.



28-DAY ORAL TOXICITY OF MDMA IN DOGS

Study: 1 Page: 1
Started: 17 Sep8% Individual Animal Histopathology Date: 24 Nov835
First Dose:17 Sep8S3 Time: 14:22
Compound: MDMA DMS001 V3.0

24 Nov83 Canine/B F 9 mg/kg YPES

24 NovB83 14:22 Frith/Chang Frith/Path Terminal Sac

Status: Completed.

PR R R R PR RS R R R A T PR - 8- N

Adrenal Gland, Rorta, Bone, Bone Marrow, Brain/cerebellum, Brain/cerebrunm,
Brain/stem, Sciatic Nerve, Spinal Cord, Cecuas, Colon, Esophagus, Eye, Optic
Nerve, Heart, Kidney, Liver, Lung, Lymph Node, Mammary Gland, QOvary, Pancreas,
Exocrine, Pancreas, Islet, Parathyroid 6land, Pituitary Gland, Rectum, Small
Intestine/duodenum, Small Intestine/jejunum, Small Intestine/ileum, Submaxillary
Salivary Gland, Skeletal Muscle, Spleen, Stomach, Thymus, Thyroid Gland, Urinary
Bladder, Uterus.

None.



7G-DAY ORAL TOXICITY CF mOmA IN DOGS

Study: i Page: 1
Started: 17 Sep83 Individual Animal Histopathology Date: 25 lecB3
First Dose:l7 Sepsd Time: 12:27
Compound: MDMA DMS001 V3.0
Completed Birth___ Death___ #ge/Days Species_ Sex Broup___ Accessigon_ _Animal ID
24 Novgd Canine/B N 19 mg/kg WXF3
Data_Coiiection Pathologist Operator Kemovai Reason_ Slides

»4 DecBYy 12:27 Frith/Chang Frith/Path Terminal Sac

Status: Completed.

Erain/cerebrum
Cellular infiltrate {Focall
Malacia {Focall
Brain/stem
Chromatolysis, neurons

Lung

Congestiaon {Mild, Diffusel
Farathyroid Gland

Cyst, NOS [(Mild, Focall
Pituitary Gland (Mi1ssing)
Prostate

Hyperplasia (Mild, Diffusel
lestes

Atrophy (Mild, Focall

adrenal Gland, Aorta, Bone, Bone Marrow, Brain/cerebellum, Sciatic Nerve, Spinal

Cord, Cecum, Colon, Esophagus, Eye, Optic Nerve, Heart, Kidney, Liver, Lymph

Noede, Pancreas, Exocrine, Pancreas, Istet, Rectum, Small Intestine/ducdenus,

Gmall lntestine/jejunum, Small Intestine/ileunm, Submaxillary Salivary Gland,

5keletal Muscle, Spleen, Stomach, Epididymis, Thymus, Thyroid Gland, Urinary
ladder.



Sy-DAY URAL TORIULTY UF MUMA LN DOES

Faged
\ndividual ARimai Histopatholagy Datz: 25
Times
ungool

<
-

tatus: Completed.

o ————- R A AR R el kit

Brain/cerebrum
Flscecular change, white matter
Malacia (Faocall
Erain/stem
Chromatolys1s, Neurons

Ligney {Mis31ing!
Liver (Missing)
supmaxillary Salivary Gland
{M15s1ng!

lestes

Rtrophy v {moderate, biftusel
Thymus

Atraphy {mila, Ditfucel
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and, korta, Bone, Bone Marraw, Brain/cershellum, Sciatic Nerve, Spinal
um, Colaon, Esophagus, Eys, uUptic Nerve, Wzart, Lung, Lymph Node,
Exgcrine, Pancreas, Isleb, Faratnhyroid Sland, FPituitary Glanda,
Kectum, Small lntestine/duodenum, Small Intestine/jejunum, Small
/ileum, Skeletal muscle, Spleen, Stamach, Epididymis, Thyroid Gland,
ijadder.
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28-DAY ORAL TOXICITY OF mDMA IN DOGS

Study: 1 Fage: 1
Started: 17 Sep8S lndividual Animal Histopathology Date: Y lecB3
First Dose:17 SepBS Time: 2170
Compound: MDMA imsS001 V3.0
Completed Sirth___ Death___ Age/Days Speciss_ Sex Group_ __ Accesslon. _Animal 1D
24 NovB83 . Canine/B M 15 mg/kq XJFS
Data_Coliesction Pathologist_ Qperator____ kKemoval Reasgn_ slides

-g Dec85 12:30 Frith/Chang Frith/rat Terminal Sac

Status: Completed.

- - e———— - PR A e R ettt

Brain/stenm
Chromatolysis, neurons

pFarathyroid Gland (Missing)
Fituitary Gland

Cyst, NOS {Minimal, Focall
Thymus (Missing)

adrenal Gland, Acrta, Bone, Bone Marrow, Brain/cerebellunm, Brain/cerebrum,
Sciatic Nerve, Spinal Cord, Cecum, Colon, Esophagus, Eye, Optic Nerve, Heart,
Kidney, Liver, Lung, Lymph Node, Fancreas, Exgcrine, Pancreas, lslet, FProstate,
fRectum, Small Intestine/duodenum, Small Intestine/jejunum, Small Intestine/ileum
, Submaxillary Salivary Gland, Skeletal Muscle, Spleen, Stomach, Testes,
Epididymis, Thyroid Gland, Urinary Bladder.



e-Dhy ORAL TOXICIYY uF mMbMA IN LOGS

l Fage: !

17 Sepys Individual Animal Histopatholcgy Date: 20 UecEd

seil/ 5o0EL Time: 12031

MOMA umsool HIL0

Lompleteg Birtn___ Death___ Age/Days Soecies_ Sex Group . Acceszion. _Animal 1D

L4 Navah Lanine/k F 13 mg/kg VEES
Uperator Removal _Reason_ Slides

Frith/Fath Dead

Brain/czerstellum
Futclysis

Brain/Cerebrum
putolysis

krain/stenm
Chromatolysis, neurons
Autolysis

Heart

Hemorrhage {Moderate, Multifocslld
Lung

congestion {noderate, D'+{ s2]
Lymoh Node

Hemcrrhage (M1ld, Multitocall
Fituitary Gland (M1ssing!
Thymus

Hemorrhage {Marked, Multitocall
uterus

Hemorrhage {Moderate, Multifocall

Adrenal Gland, Aor:a, Bone, Bone Narrow, Sciatic Nerve, Spinal Cord, Cecun,
{oion, Esophagus, Eye, Uptic Nerve, kKidney, Liver, Mammary Giand, Ovary,
ancreas, Exocrine, Fancreas, Islet, Faratnyroig Gland, Rectum, Small
ntestine/ducdenum, Small Intestine/jejunum, Small lntestinesileum, Submaniliary
Salivary Glana, Skeietsl Muscle, Spleen, Stomach, lhyroid Gland, Urinary Biadaer

o—-‘l:v('

The_tollowing _protgccol _tissues _were noi _marked:



2g-DaY ORAL TOXICITY OF mMDMA IN DOGS

Study: i Fage: 1
Started: 17 SepB83 Individual Animal Histopatholagy Date: 29 Dec83
First Dose:17 Sep83 Time: 12:32
Compound: MONA omMs001 V3.0
Completed Birth___ Death __ Age/Days Species. Sex Group___ Accession. _Anipal_ID
24 MovE8S Canine/B F 1S mg/kg XBES

Data Collection Pathologist QOperator Removal Reasgn_ Slides

o5 Dec&S 12:32 Frith/Chang Frith/Fath Terminal Sac

Status: Completed.

Brain/cerebrum

Cellular infiltrate {Multifocall
Brain/stenm

Chromatolysis, neurons

Optic Nerve {Missing!
Lung

Congestion (Mild, Diffusel
Farathyroid Gland (Missing)

Adrenal Gland, Aorta, Bone, Bone Marrow, Brain/cerebellum, Sciatic Nerve, Spinal
Cord, Cecum, Colon, Esophagus, Eye, Heart, Kidney, Liver, Lymph Node, Mammary
Gland, Ovary, Pancreas, Exocrine, Pancreas, Islet, Pituitary Gland, Rectunm,
Small Intestine/duodenum, Small Intestine/jejunum, Small I[ntestine/ileum,
Submaxillary Salivary Gland, Skeletal Muscle, Spleen, Stomach, Thymus, Thyroid
Gland, Urinary Blagder, Uterus.



zg-DAY GRAL TUXICITY OF mbMa IN DOSS

Stugy: i Fage:
Started: & fndividual wAnimal Histapathalagy Date: 45
First Doses:ly Time:
Campound:s MENRA pmsoul
Group___ Acgessian. _Animal 1D
13 mg/kg XQES
Fatholomist  Uperstor____ Hemgval Reason  Siides
trith/Chang Frith/ibath Terminal Sac
eted,
ine_toilowing _observations werz natad:
brain/cersgrum
Cetlular infi1ltrate {Focall
brain/stenm
Chromatolysis, neurans
Lung
Congestion {(Mild, Dif4usel
The_toliowing_tissues_were_marked ss NH:
fdrenal Glang, #Aorta, Bone, Bone Marrow, Brain/ceredelium, Sciatic Nerve, Soinal
vord, Cecum, Colon, Esophagues, Eve, Uptic Nerve, Heart, kidrey, Liver, Lvmph
No3e, Mammary Glang, Ovary, Fancreas, Execrine, Pangreas, lslet, Faratnvroid
Gland, Pitultary Gland, Kectum, Small lntestine/ducdenum, Small
lntzstine/jejunum, Small Intestinesiteum, Submaxiitary Sativary Gland, Skeletal
musclie, Scleen, Gtomach, Thymus, Tnyroid bland, Urinary bBladder, Uterus.

The fgllowing_orotocol _tissues_werg not_marked:



APPENDIX 7

REPORT FROM DR. NICHOLS



UNNHGI l ‘ SCHOOL OF PHARMACY AND PHARMACAL SCIENCES

November 11, 1985

Dr. Charles H. Frith

Toxicology Pathology Associates
1102 Briar Creek Road

Little Rock, Arkansas 72211

Dear Dr. Frith:

Enclosed is the report on the characterization and analysis of the MDMA
hydrochloride that you received for your toxicology work (Lot # 5810-09). 1
trust that this information will be adequate for your report.

Please let me know if you require any additional information.

Sincerely,

D

David E. Nichols, Ph.D.
Professor of Medicinal Chemistry

DEN/va

Enclosure

’ DEPARTMENT OF MEDICINAL CHEMISTRY
AND PHARMACOGNOSY
! ! Robert E. Heine Pharmacy Building

West Lafayette, Indiana 47907

@



" SYNTHESIS OF 3,4—HETHYLENEDIOXYHETHAHPHETAHINE'HYDROCHLORIDE (Lot No. 5810-09)

(Prepared in the Laboratory of David E. Nichols, Ph.D., School of Pharmacy,
Purdue University, West Lafayette, IN 47907)

[The following procedure was carried out 1in octuplicate]

Aluminum foil, 108 g (4.0 moles) was cut into 1 inch squares and placed into a
4 L Erlenmeyer flask. The f0il was amalgamated by covering with 2 L of
distilled water followed by addition of 4.51 g of HaCl, (0.0166 moies). The
flask was swirled occasionally over 30 minutes, during which time the water
became a cloudy grey color and the surface of the foil darkened slightly and
lost its luster. The water was decanted from the foil and the foil was rinsed
twice with 2 L portions of distilled water. Then the following reagents were
added quickly, in sequence, with swirling. ~ '

1. 270 g methylamine hydrochloride in 200 mL water (4.0 moles of MeNHp)
2. 500 mL of 2-propanol

3. a solution of 163.5 g (4.09 moles) of NaOH in 385 mL of water

4. 239 g (200 mL, 1.341 moles) of 3,4-methylenedioxyphenyl-2-propanone
5. 1.0 L of 2-propanol '

The flask was intermittently swirled and the internal temperature was

maintained between 50-600C by occasional cooling in an ice bath. (The reaction
becomes quite exothermic and an ice bath must be ready.) The reaction was
essentially complete within 90 min., as analyzed by disappearance of the
piperonyl acetone using tlc. The mixture was then decanted through a buchner
funnel, celite was added to the thick residue in the flask, followed by
filtration and rinses wih 2 x 200 mL of hot 2-propanol. The filtrate was

reduced in volume by rotary vacuum evaporation. The residues from all eight
reactions were then combined and purified by vacuum distillation (b.p. 88°C at
0.4 mm Hg) to afford 1420 g of the free base as a nearly colorless 0il (68.5%
yield.) The base was dissolved in isopropanol (ca 4L) and acidified with
concentrated HC1. Upon cooling, MDMA hydrochloride crystallized. The solution
was diluted with an equal volume of ethyl acetate, the crystals were broken up
and filtered. The crude mass of crystals was triturated jn a porcelain mortar
and pestle with ethyl acetate, these washed crystals were filtered and briefly
air dried. The filtrates and washes were combined and concentrated, the
residue was dissolved in fresh hot jsopropanol, the solution was cooled, and 2
second crop of material was obtained which was isolated in an identical

fashion. The crystals from the first and second crops were combined and were
then dried for 48 hours at room temperature under high vacuum. The crystals

were then passed through a 30 mesh stainless steel sieve and the final

homogeneous crystalline white powder was weighed and transferred into clean
amber screw capped bottles, to yield 1437 g (85.1% recovery of base) of white
powder. (Labeled as Lot #5810-09)

The filtrates were combined and concentrated, the residue was dissolved in
fresh hot isopropanol, the solution was cooled and a third crop of slightly
pink crystals was obtained. This material was collected, redissolved in fresh
hot isopropanol and recrystallized a second time to yield 87.8 g (5.2% recovery
of base) of white crystals. These were ground in a mortar and pestle and dried
at room temperature for 48 hours. This material was labeled 5810-09-18B, and was
not analyzed. The filtrates and washes were combined, concentrated, and



basified with NaOH. The liberated free base was extracted into methylene
. chloride, the organic solution was dried (Nazso4), filtered and concentrated.
The dark brown oil was then vacuum distilled to yield 76.7g of base. This was
then dissolved in 200 ml 2-PrQH, acidified with conc HC1, diluted with 200 m}
ethyl acetate, cooled and filtered to yield 44.0g of white crystalline powder
(2.6% recovery of base), This material was labelled 5810-09-2A and was not
analyzed. The mother liquor was' then evaporated in vacuo and the residue
spontaneously crystallized to yield 45.1 g of tan powder. This was labeled as
"crude” and stored as such. (2.7% recovery of base).

Total recovery of base as hydrochloride salt = 95.6%

ANALYSIS AND CHARACTERIZATION OF MDMA HYDROCHLORIDE (Lot #5810-09 only).
Gas chromatographic analysis

Gas chromatographic analysis of the product was performed on a Varian Aerograph
Series 1400 equipped with a flame ionization detector. A6 ft x 2 mm glass
column, packed with 10% Sp-2330 on 100/120 chromosorb w-awx was used.

Peak areas and retention times were determined with a Hewlett-Packard 3390-A
integrator. The carrier gas was nitrogen and the column temperature was
programmed for a 49C rise per minute, starting at an initial temperature of
1309C unless specified otherwise. The injector temperature was 240°C and the
detector was 2709C. Solutions of the base in chloroform were prepared for
injection into the chromatograph. Analysis of the hydrochloride salt was
carried out as follows; 100 mg of the hydrochloride salt was dissolved in 1.0
ml of distilled water and basified with 1 mL of 5N NaOH. The liberated base was
extracted into 1 mL of reagent grade chloroform. This organic solution was
then passed over a small column (Pasteur pipet) of anhydrous sodium sulfate
(about 2 g) briefly to dry it.

Attached are five gas chromatographic traces, identified as A-E. The
conditions and interpretation of each are described below.

A. Analysis of the vacuum distilled free base. The major component had a
retention time of 10.84 minutes and accounted for 99.05% of the total
eluted sample. Minor components were located at retention times of 8.57
min. and 14.86 min. and comprised 0.546 and 0.402% of the sample,
respectively. Two trace components at 13.08 and 29.99 minutes were
below the detection limit of the integrator. Total run time was 40
minutes. _

B. Analysis of the base liberated by neutralization of the hydrochloride salt.

Using the same column conditions as described in "A"., the only component
eluting had 'a retention time of 10.46 minutes. A1l other impurities were
below the detection 1imit of the detector. The apparent purity was
100.00%. Total run time was 20 minutes.



C.: Analysis of the base liberated by neutralization of the hydrochloride salt.

This analysis was carried out on the same material as in “B". above, but
a smaller sample was injected to insure that the major peak was a single
component. The initial column temperature was 1359, and the total run
time was 12 minutes.

D. Analysis of the base Jiberated by neutralization of the hydrochloride salt.

The column temperature and run time were increased to determine that no
late-eluting impurities were contained in the sample. The initial column
temperature was 1409C and run time was 35 minutes. The MDMA base had a
retention time of 7.47 minutes. There was some indication of a very
minor contaminant eluting late in the trace. This led to analysis "E".

E. Analysis of the base Viberated by neutralization of the hydrochloride salt.

Higher sample loading on the column was performed to emphasize and
sharpen any late-eluting peaks. The initial column temperature was
1500C. Under these column conditions, the MDMA base eluted in 6.46
minutes and comprised 99.75% of the jntegrated sample. The minor
component detected at retention time 18.54 min accounted for 0.24% of the
sample. ’

Infra Red Analysis

The free base was further characterized by Infra Red analysis as the neat
material between NaCl plates. The spectrum, recorded using a Beckman
Model IR-33 is attached.

Mass Spectral Analysis

The chemical ionization mass spectrum showed the M+1 molecular ion at m/z
194. The electron impact mass spectrum showed the base peak at 194, also
M+] due to bimolecular collision H* transfer.

NMR Analysis

The NMR (80 MHz) of the free base in CDC13 was consistent with spectra of
earlier samples. The chemical shifts, in ppm relative to an internal
standard of tetramethylsilane, are shown on the following structure.

2.61
H H H
N,H 1.26
H><° NCHy 2.39
5:92 H H CH, 1.05
0 H 3
2.72

H
ArH 6.76 - 6.61



Elemental Composition

The hydrochloride salt had an uncorrected mp of 158-1599C. Elementa]

composition was determined by the Purdue University Microanalysis
laboratory (Analysis number 16772)

Calculated for Analysis of 5810-09
C11H16CINO2
%C %H N %C %H ZN
57.52 7.02 6.10 57.39 7.19 6.03
CONCLUSIONS

Under these.conditions, and with the equipment specified, assuming
comparable detector responses to the MDMA base and any impurities, the
vacuum distilled free base, as isolated from the synthesis, had a purity
of 99.05%. The recrystallized hydrochloride salt had a purity of 99.75%.
A1l other analyses gave results consistent with the expected structure.

T T T e e —a



[

" 6o SEP/40/85 13:01:48
x -

T AREA TYPE  AR/HT AREAY
46 4.1938€+07 PB  2.863 99.752
R 162260 1 6P §.92L 0.243

.

-
7 el ?

-

st
RMe 8 SEP/30/93
AREAX

Ly AREA TYPE  An/HT
7.47 1.2885E407 8 0.84)

RUM @

AREAY

RY
9.24

16:03:23

AREAX
100.680

83

SEP/30/85 15:09:19

AREA TYPE  AN/HT AREA”;

1162968 FB8  0.441 100.v08
$1
RMe 77 SEP/30/8>  10:46:27
AREAY
RY ARCA TYFE  AN/HT AKEA
190.46 1.9062€467 B 0.921 100 060

194

4
[+ 8]
1)
RN O 86 StP/30/8> 13:23: %
AREAX
L) AREA TYPE  AR/HT ARER
8.52 163268 PP 9. 42) 9 S4¢
10.84 2.9606F+@7 PO | 462 939 A5
14.86 120690 PB 9 426 @ 4%



SLCIRUMNO. .
perE ,__7/4/35‘__
naony S810-01
YmA_Bese
Fetuan ALl Tlots
wa o SItlesis

Glal s TORC

4':@/\(0”“3.

My
PRI M
SOU LRI
CONENTRLHON. NeaT -
Phs o
COWPINIS .

Beclnes TE-33
oo AH

EEY Y ARERTT YRR

50 )

20

RORS

40 1

G0
70

ro

[
o

WAVELENGTIH IN MICRONS
; 5 5

AN
Rt
|

i
i
1]

b b

1

|

.
i

T
{

R i et B

e




—
\ .
CFT-20
ppm(8) . SPECTRUM NO.
10 ® 8 7 [ ] 6 3 1 0 OPERATOR DATE
llllllnlllllllnltillll I L LA 1 + 1 i [ .| samrLe D8 0-0G
R S S ECTERNE IO - - : a4 - -1 ] TUBE OD: Smm3 SmmD 10mm O u]
4 12001 4010 > 3 SR 1171 T RREEI H 0
.“";,. 2'3’ St . )—‘) B
2 N T 0
O O Y 541 /A S I P~ U A S
] - )
2 V) ¢
] A \
1 LIRS ]
- 37 . 3
; ; T A
" 7 A1 e
5 PRl T
a - M
) b} B | o
" 27 22
[ 19 T
. 13 - 1777 -
‘ |:: 1t t et LR c
B LI 1 . Te e
Yova H [ BT [ |
...... . 1 ? a2 pireld Vet Iz
Loy T 1N el belT
[ A 1Al belZe s
A RS LR Vet
...... v 21 . 3 V.orve s 1e.3
s . R 10T
23 ] e Ve s =
3 T Ve Vet !
an 1 Tt Sen -
! '
t
S l0=00 t
t
‘.‘E 0.0 I :
l: PR VPRYY ¥ SIS OPY

" REFERENCEUNE(RL) — —
1 v 1 1 1 T 1 ' 1 LSS DRLAE AN UL AL . 7 1 rrrr 1T | LA PO I | )
200 190 180 170 160 150 140 130 120 110 100 20 80 (]

WILMAD GLASS CO., INC.
70 50 40 30 20 10 0 Ry US Rouie dvana Oub Anad
pomid) WA gutna N1 om0 uS A

A Parntmd n ss T A w 000w CHAAT N WV N




Plrass A+ ECTRUN ORTHE: HOGS #2 PASE M Er 134
K S 1112100 ¢ ALY Crl bt CALEIOYG 42 ) RIC: 500,
SHF S31H-07% .
#1 TD #6 SUMMED
100.0-1 134 ~  s2ea,
] AT (ﬂnﬂ% : !
J
Y, 0 — -
E o
,
|
. ; \ \\\
. L %
_/)
356

[ oY S Ty Ty [ T T e Sy ey ey
e OS] ITay SO0




MASS LIST
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MASS LIST
09/05/85 B8:06:00 +

SAMPLE: 9810-09
a1l TO #4 SUMMED

63

369
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63,
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70.
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74.
73.
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77.
70.
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€0.
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e2.
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a7.
a9.

90
91
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3.
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3.
6.
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122.
130.
131,

132
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MASS

138. 00
143. 00
146.00
147. 00
148. 00
149. 00
160. 00
161.00
162. 00
163. 00
164. 00
169. 00
164. 00
147. 00
179. 00
$176. 00
177.00
178. 00
179. 00
180. 00
18i. 00
190. 00
191. 00
192. 00
193. 00
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I. Introduction

This study was designed to evaluate the toxicological potential of a
methylenedioxymethamphetamine (MDMA) test article when administered orally to
dogs over a four-week period. Twenty-four dogs were randomized to four
groups: “control”, "low", "medium”, and "high" doses. Six dogs, 3 males and 3
females, were assigned to each group. One female died of an overdose at the
beginning of the study and was not replaced. As a result of this event, the
high dose was reduced and the study was completed with twenty-three animals.

Fifty-one variables including body weight changes, food consumption data,
organ weights, blood chemistries and urinalysis measurements were analyzed.

II. Summary of Results

There were no convincing evidences of dose related effects among the
several laboratory (blood and urine) tests. A seeming dose effect with the
brain to body weight ratio may simply reflect a deleterious effect on growth
(weight gain) that selectively spares the brain over this short period of
time. A pronounced effect is seen in that dogs on medium and high doses gain
significantly 1less weight than do those on the control and low doses. Food
consumption decreases the first week for the high and medium dose groups but
shows a significant reversal toward more normal consumption in the following
weeks.

III. Study Design and Analysis

The basic study design is a completely randomized design in a 2x4
factorial arrangement (2 sexes by 4 treatment groups) with repeated measures
in time. Food consumption was recorded 4 times (weekly totals) as was body
weight. Laboratory determinations (blood and urinalysis) were recorded once

at baseline and again at the end of the study period (CPK was the one
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exception, being measured only at the initial time). Organ weights were
determined at time of sacrifice.

Derived variables consisted of the ratio of food consumption to body
weight, the ratios of organ weights to body weights and globulin as the
difference between total protein and albumin.

The general linear models procedure (GLM.Proc) of the Statistical Analysis
System (SAS) was utilized with the Duncan's multiple comparisons option to
test differences among the dose group means on each of the several variables.
With the one missing dog in the female high dose group, the sums of squares in
the analysis of variance were not additive. We utilized the Type III sums of
squares output and the .05 significance level in assessing statistical
significance.

Two basic analyses were performed on the variables that had repeated
measures over time: In one analysis the initial measurement on each animal was
considered to be the "baseline” value and was subtracted from each subsequent
measurement to provide a “change-from-baseline™ data set. In the other
analysis the original data set consisting of all observation periods was
analyzed without transformation.

1. Food Consumption and Body Weight Analyses. The raw data, means,

standard errors and other analyses on these data are listed in Appendix 1. The
SASLOG, defining all operations, is listed first. The raw data are listed
next. The cryptic variable DN stands for "dose number” and was used only as a
sorting device.

Other variable names, such as BW for "body weight”™ should be decipherable.
1f the letter M is attached, as in MBW, this stands for "mean body weight”.

1f SE is appended, as in BWSE, this denotes the standard error of a body
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weight mean. Means and standard errors have been calculated for various
combinations of dose, sex and time.

The overall analysis of variance on the 92 data values (23 animals by 4
weeks) is a repeated measures analysis having two basic error terms. The
"remainder” error term is automatically applied to all terms in the table but
is not appropriate in the case of “dosef, "sex” ané "dose by sex”. The
appropriate tests for these effects are listed separately at the end of each
analysis of variance. The analyses of variance are followed by Duncan's tests
on the dose group means (averaged over all wegks). These results are
summarized in Table I.

Separate analyses of variance are then run on the data at each week. Each
of these analyses is a straightforward 2x4 factorial with dose, sex and dose
by sex effects to be tested. Means are compared by Duncan's test. These
resuits are summarized in Table II.

The analyses described above are then repeated on the
"change-from-baseline” data (weeks 2, 3 and 4). In these analyses the
variable names each begin with the letter D (such as DBW) to 1indicate

~difference from baseline”. Results are summarized in Tables III and IV.

2. Organ Weight Analyses. These data and analyses are listed in the

latter portions of Appendix 1. The analyses of variance are of the form of a
2x4 factorial. The ratios of organ weights to body weight are also analyzed.
Since testis and ovaries pertain to only one sex the analyses in those cases
reduce to one-way (dose groups) analyses of variance. These results are

summarized in Table V.
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3. Laboratory Parameter Analyses. These data, means, analyses of

variance and Duncan's tests are all listed in Appendix 2. The raw data are
listed first, followed by means and their standard errors. Overall repeated
measures analyses of variance follow. Duncan's test is applied only with those
variables for which some significance was indicated in the analysis of
variance.

Direct bilirubin was constant throughout the data set; therefore, an
analysis is not presented for this variable.

The analyses consisting of simple 2x4 factorials are then done at each of
the two measurement times. Again, only selected variables are tested by
Duncan's procedure. These variables, PH, TRIGLY, POTM, MCV, GLBN and LYMPHS
are clustered on pages 158-187 of Appendix 2.

The “change-from-baseline” analyses follow, beginning on page 188 of
Appendix 2. Since there is only one period past baseline for these data, the
analysis is a simple 2x4 factorial for each variable.

iv. Discussion<g£ Results

Reference will be made to Tables I through V and Figures 1 through 10.

1. Body Weight over Time. The raw data analysis summarized in Table 1

ijndicates a dose effect that is time related (significant Time x Dose effect)
but when averaged over time the dose groups are not significantly different
nor are they different at each time (Table 1I). However, subtracting the
baseline weight adjusts for initial weight differences and clears the picture
somewhat. The overall dose means are significantly different (Table I1I) as
are the dose means for DBW at each week 2 through 4 (Table IV). There are
significant sex differences but no dose by sex interactioms in DBW. Reference

to Figures 1 and 2 and Tables III and IV show that the dose groups are ordered
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with the control group showing the greatest weight gain and the high dose
group the least (a significant difference at each time and over all times).

2. Food Consumption over Time. According to Table II (see also

Appendix 1, page 9), food consumption was down the first week for the high and
medium dose groups; by week 4 the differences were not significant. Changes
from week 1 are shown in Table IV and Figures 3 and 4. These results indicate
a significant increase over week 1 for the medium and high dose groups
relative to the control and low dose groups.

3. Ratio - Food to Body Weight. The pattern of results on this measure

mimics the food consumption pattern almost identically and the same effects
are significant.

4., Organ Weights. The results summarized in Table V call attention to
the adrenal gland and the brain. For the adrenal gland, Figures 7 and 8 show
that the high value for males in the low dose group is the cause of the
significant sex and dose by sex interaction effects. However, this is not
easily explained as a dose effect and we would rather attribute it to other,
perhaps random, causes.

The sex by dose interaction for the brain weight is quite evident (but
puzzling) in Figure 9. However, when we consider the brain to body weight
ratio in Figure 10 the picture clears somewhat. From this it appears that
there may be a dose related effect but we wonder if it may not be due to a
decreased body weight in the higher dose groups in which the brain weight is
affected less than the remainder of the body.

5. Laboratory Measures. The only variables showing any likelihood of

dose related effects were Ph, MCV, CALCM, POTM, GLBN, LYMPHS and TRIGLY. There

were 6 tests involving dose that were significant at the .05 level and 4
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others that were “close”. A total of 217 tests involving dose effects
(including ijnteractions) were run in this section of the analysis; eleven
would be expected to be "significant™ by chance alone if all were independent.
Therefore, these few could be spurious results. A closer investigation of the
seven variables listed above showed no consistent changes from the initial to

the final period that could be related to dose effects. We conclude that

there are no real dose effects in these data.

Page 6



Table I
Summary of Results of Repeated Measures Analyses of Variance:
Body Weight and Food Consumption Data
Plus Duncan's Test on the Dose Means Averaged Over Weeks
(Table entries are the p-values for the F-test_of the corresponding

source of variation in the ANOVA table. NS stands for "not significant”.)

"Sources” in the Variable

ANOVA Table BW FC Ratio
Dose NS .0015 .0132
Sex .0008 NS NS
Dose * Sex NS NS NS
Time . .0001 .0001 .0001
Time * Dose .0001 .0001 .0001
Time * Sex .0036 .0532 .0165
Time * Dose * Sex NS NS NS

Duncan's results* on

the ranked dose means: HMLC HMCL HMCL,

*Means joined by the same underline are not significantly (.05)

different by the Duncan's Multiple Range Test.
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Table II
Summary of Results of Analyses at each Week:
Body Weight and Food Consumption Data
(Letters indicate the group means listed in order of magnitude.
Means that are not significantly different at the .05 level by
Duncan's Multiple Range Test are underlined. The p-value from the
analysis of variance test on the "dose” effect is given. NS stands for

"not significant”.)

Observation Period

Variable Code Week 1 Week 2 Week 3 Week 4
BW NS NS NS NS
FC .0040 .0001 .0645 NS
mMCL HQML MECL
RATIO .0024 .0164 NS NS
§§§E HCML
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Table III
Summary of Results of Repeated Measures Analyses of Variance:
Body Weight and Food Consumption "Change-from—-Baseline™ Data
Plus Duncan's Test on the Dose Means Averaged Over Weeks
(Table entries are the p-values for the F-tests of the corresponding
"sources” in the analysis of variance table. NS stands for

"not significant”.)

“"Sources” in the Variable

ANOVA Table DBW DFC DRATIO
Dose .0012 .0155 .0075
Sex .0141 .0607 .0331
Dose * Sex NS NS NS
Time .0001 NS .0069
Time * Dose .0002 .0005 .0003
Time * Sex NS NS NS

Time * Dose * Sex NS NS NS

Duncan's results* on

|l"

the ranked dose means: HMLC LCHM

*Means joined by the same underline are not
significantly (.05) different by Duncan's Multiple

Range Test.
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Table

IV

Summary of Results of Change-from-baseline Analyses at each Week:

Body Weight and Food
(Letters indicate the group means
Means that are not significantly
Duncan's Multiple Range Test are

the analysis of variance test omn

Consumption Data

listed in order of magnitude.

different at the .05 level by

underlined. The p-value from

the "dose” effect is listed.

NS stands for "not significant”.)
Variable Code Week 1 Week 2 Week 3 Week &
Baseline
DBW = mme——— .0018 .0013 .0015
HMCL BEMLC Bc
DFC | mee——— .0376 .0573 .0026
LCHM LCME LCME
DRATIO ——— .0252 .0248 .0012
LCHM LCMH LCMH
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Table V
Summary of Results of Analyses of Variance
and Duncan's Tests on the Organ Weight Data
(Table entries are p-value for the F-tests.

NS stands for "not significant”.)

Source of Variation Duncan's Test* on
Variable Code Dose Sex Dose * Sex Dose Means
BW (at sacrifice) NS .0031 NS —
LIVER NS .0008 NS ———
KIDNEY NS .0521 NS —en
ADRENAL NS .0047 0478 HOML
BRAIN NS NS .0358 —
LIVBWR NS NS NS ——
KIDBWR NS NS NS ———
ADRBWR NS NS .0283 Egg;
BRABWR .0515 .0003 NS CLMH
TESTIS NS —— — —
TESBWR NS — — ——
OVARY NS — —— ——
OVABWR NS —— —— —

*Means joined by the same underline are not significantly (.05)

different.
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