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SUMVARY OF FI NDI NGS

Aut hentication of this study was perforned prinmarily by com
paring available raw data with the subm ssion to FDA. This
was a problem at tines, due to the |ack of sone data and
difficulty in locating other material. The majority of
material relating to Aspartane was al ready under FDA sea

at Searle. However, during this investigation we discovered
vari ous docunents and not ebooks that were not.

In some cases original data could be recorded in several areas,
making it difficult, and sonetines inpossible to determne

whi ch was actually the original. This was a particular problem
in dealing with dates of deaths, as sone conflicted on the
"source" docunents. Mny of the responsible individuals invol -
ved with the study, including stability testing of DKP, are no

| onger enployed by Searle. Dr. K S. Rao, Study Mnitor

the only individual who could have possi bl e answered sonme quest -
tions, had left Searle. He was contacted, but perm ssion for

an interview was refused by his attorney. Due to the absence

of various individuals it was not always possible to a accurately
det erm ne nethods used in sone anal yses and operations carried
out in conducting this study. In a nunber of areas, including
chem stry, statistics, diet preparation and feeding, it was
necessary to use assunptions, or information supplied by current
enpl oyees who were not involved with the study.

At the beginning of this investigation , M. James R Phel ps,
Vi ce-President and General Counsel for G D. Searle & Co., advised
us that an attorney and scientific coordinator woul d have to be
present at all times to protect their interest in the data.
This did not present any insurnountable problens, but on severa
occasi ons an attorney would question our request for data,
stating that it was not relevant for authentication. At no tinme
did we nake any statenent to the effect that our goal was to authen-
ticate the study. Two nmenps were di scovered dealing with reaction
of animals to the diet. This was a significant factor in the
study. Permission to copy themwas initially refused, but
finally granted after Searle was contacted by FDA General Coun-
sel. W were not allowed to make xerox copies of any docunents
for about two and one-hal f weeks, due to Searle's concern over
confidentiality. This was eventually reconcil ed between Searle
and FDA General Counsel
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The maj or di screpanci es concerning Study PD 988S73, SC-19192:
115 Week Oral Tunorigenicity Study in the Rat, are as follows:

A. Design and Conduct of Study

1) Control and treated aninmals were randomy distributed
on the sane rack. (See diagram of housing group
attached as exhibit 7.)

2) No ear clips or other nethods of uniquely identifying
each animal were used. ldentification consisted of two
types of cards attached to the front of each cage

3) Conpound inventory cards were deficient in that only one of
18 such cards stated the purpose (study 988S73) for with-
drawi ng the conpound frominventory. Three of the cards
did not include the date w thdrawn, anpunt w thdrawn, or
signature of requestor. Therefore it was inpossible to
Reconcil e the anmbunt w t hdrawn and the anmount used.

(See exhibit #28.)

4) Food jars were not individually identified, yet all the
filled jars for a given housing group (control, low, md,
and hi gh dose) were placed on a nobile cart, which was
wheel ed to the housing rack. The position of the jar
(inrows) on the cart was the only nmeans of identifying
the proper dose level. The arrangenent of the food cups
on the cart is shown in exhibit #8.

5) A total of 79 "observations for drug effects" records were
not signed or initialed.

6) (bservation records indicated that ani mal A23LM was alive at
week 88, dead from week 92 through week 104, alive at week
108, and dead at week 112.

7) Records indicated that at the schedul ed 104 week bl eedi ng,
ani mal E2CM was substituted for aninal A11CM Records al so
i ndicated that animal A11CM was alive on this date and there-
fore shoul d have been bl ed as schedul ed.

8) Records indicated that penicillin was adm nistered to four
rats begi nning on May 16, 1973, and continuing daily through
May 28, 1973. This third occurrence of infections disease
and penicillin adm nistration was not reported in the sub-
m ssion to FDA.
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9)

10)

11)

1)

2)

3)

4)

5)

In many cases the actual nunber of tissues enbedded was | ess
than the 24 (control and high dose) or 19 (low and mi d dose)
specified in the final histology |ab protocol dated 1/21/74.

Opht hal moscopi ¢ exam nation records were present for aninals
H26MF and J29CM yet the findings were not reported in the
submi ssion to FDA. Two ot her di screpancies of this type
wer e not ed.

Records indicate that a tissue nmass neasuring 1.5 x 1.0 cm
was excised fromani mal B3HF on 2/12/72, and that a "skin

i nci sion over nass" was performed on animals C22LM and &5LM
on Feb. 10, 1972.

Stability and Honpgeneity of DKP in Diet Mxtures

There were no batch records to show the quantities of DKP
and basal diet weighted, type of mxer used, mxing tineg,
dates, or nanes of individuals perform ng the weighing and
bl endi ng operati ons.

There was no evidence that any tests had been done to deter-
m ne the blending characteristics of the mxer, or to vali-
date the mxing tine.

No honpgeneity tests were performed on any batches of diet
used in the study, and to stability study assay reports
(A7738 and A7739) indicated that sanples were not honpgene-
ous. (See exhibit #29.)

A stability study was conducted with DKP

in 1972. However, the 115 week rat stud enpl oyed

Basal Diet fromweek 2 to its conclusion, and to stability
studi es had been conducted with Basal Diet.

Met hods of assay for DKP in the diet were deficient in that:
The titration method was di scontinued after 1 week of the
stability study. Sonme of the TLC phot ographs showed no DKP
ref erence standards and phot ographs al so showed that there
was sonething in the basal diet itself producing a spot

on the TLC plate which had an Rf val ue corresponding to

DKP. Only one solvent systemwas used for devel opnment of

the TLC Plates. Sone of the chromatograns showed poor separa-
tion.
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6)

7)

8)

9)

1)

2)

No reserve sanples of any of the lots of DKP used in this study
were retained by Searle.

Three different sets of specifications for DKP were found, and
Searl e could not determine with any degree of certainty which
of the three were applicable to the 7 lots of DKP used in the
st udy.

The anal ytical records for DKP lots IR through 5R refer to
reference standard IR #3701. None of the three sets of DKP
specifications lists reference #3701. No data was nade avail -
able as to dates, nethods of preparation and authentication

of DKP reference standards.

Anal ytical records A-9129 for DKP | ot 5R showed an assay of
1000% Exami nation of | aboratory notebooks showed

that eleven (11) sanples had been analyzed fromthis lot, and
the anal ytical record only reflected an average of the |ast
three of theses. The other assays (not reported) ranged from
87.93%to 114.83%

Dosage, Body Wi ght and Food Consunption

Exami nation of the raw data sheets reveal ed the follow ng
di scr epanci es:

Enpty feed cup weights were missing for the D hous-
ing group at the 12th week, in the raw data sheets. (See
exhi bit #75.)

b. In several instances, the dietary concentrati on shown
on the weight sheets did not agree with the concentra-
tion listed for the sane I evel in the other housing
groups. (For exanple; C group Males, md & high | evels
for week 13,; A group Males, high levels for week 99.)

Compari son of the Searle subm ssion and the i ndependent FDA
anal ysis of the raw body wei ght and food consunption data
reveal ed the follow ng discrepancies:

a. W found a total of 15 differences of 1 gramor nore in

t he average body wei ght and of 0.1 percentage points
or nore in weight gain. (See table 1.)
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b. W found approxinmately 82 discrepanci es of one gram or
or nore in the food intake when expressed in grans/day.
(See table 2.)

c. We found approximately 40 errors of 5 or nobre grans in
food intake when expressed in granms/kg./day. (See
table 2.)

d. Most of our dosage calculations differed from Searle's
dosage cal culations by 10 or nore ng., when the dosage
is expressed as ng/kg/day. (See table 2.)

D. Gross and M croscopi ¢ Pat hol ogy

1) 98 of the 196 animals that died during the study were fixed
in toto and autopsied at sone later date, in some cases
nore than one year |ater

2) Atotal of 20 animals were excluded fromthe study due to
excessive autolysis. O these, 17 had been fixed in toto
and autopsied at a | ater date.

3) Records indicated that animal F6HF, a high dose female, was
found dead at 787 days of treatnment and the gross pathol ogy
sheet reported a tissue mass neasuring 5.0 X 4.5 X 2.5 cm
The subnission to FDA reported no tissue mass and the
ani mal was excluded fromthe study due to narked autol ysis.

4) Records for approxinmately 30 ani nals showed substanti al
di fferences between gross observati ons on pathol ogy sheets,
when conpared with the gross observati ons on pathol ogy sheets
submitted to FDA. A detailed description of 10 of these is
included in the report. Copies of all the gross pathol ogy
sheets, and the pathol ogy sunmaries subnitted to FDA are
attached as exhibits.

5 Dr. Charles H Frith, D.V.M, Ph.D., Directory, Pathol ogy
Services, NCTR, exanmined slides for a total of 150 animals,
or about 42 percent of the aninmals on study. He noted
the follow ng di screpancies:

a. The reporting of a nmass (by Searle) as m ssing which was
actual ly present (ani mal MLLF.)
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6)

7)

8)

1)

b. The finding of a polyp of the uterus which was not
di agnosed by Searle (aninmal KOMF). The finding of
this additional uterine polyp by Dr. Frith increases
the incidence in the mdi dose to 5 of 34. (15 percent.)

c. The finding of ovarian neoplasns in animals HL9CF, H19C
and H7HF, and the finding of diffuse hyperplasia in aninal
D29CF, which were not diagnosed by Searle.

d. The finding of additional inconsistencies in 21 animals.

No mi croscopi c worksheets or other "raw data" relating to
m croscopi ¢ pat hol ogy could be found for this study.

A mamrary tunmor found in animal F27CF was described as a
papill ary cystadenona on the pathol ogy sunmary sheet, (page
105, Vol. Il of the subm ssion) and as an adenocarci nona on
summary table 12 (p. 95, Vol. | of the subni ssion).

In several instances the histopathol ogy technician nade notes
at the bottom of the gross pathol ogy sheet to indicate that
certain organs were not present in the bottle of fixative
(and were therefore not available for sectioning). Yet, in
three of these instances (animls AACM K23CF, and J3CM a

di agnosi s appears in the subm ssion to FDA

Organ Wi ghts

Organ weights were entered on the gross pathol ogy sheets at

the tinme of autopsy. W conpared all of the individual organ
wei ghts on appendi x table 5 in the submission to FDA (Vol. 1,
pgs. 222-226) with the original data on the gross pathol ogy
sheets. A total of eleven (11) errors were noted in transcrib-
ing the raw data fromthe pathol ogy sheets to the tables in the
submi ssion to FDA.

Sur vi val

W were wunable to determ ne the exact nethod used by Searle in
constructing the survival table in the subm ssion to FDA

We constructed a survival table using the body/feeder weight

Tel etype sheets. A Life Table Analysis was constructed from
our survival table by Dennis WIson, FDA Departnent of Mathe-
matics. The femal e control population differed fromthe high

| evel population (p 0.05) and the mail control popul ation
differed fromthe nmd and high | evel population (p 0.05). 1In
all cases the differences are due to higher nortality in

the control s.
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G  dinical Laboratory Procedures

1

Laboratory records of one sort or another for all assays report-
ted in the subm ssion were obtained. In sone cases data sheets
were noted with results of assays carried out at treatnment days
not indicated in the protocol or protocol anmendnent. For exanple
serum chol esterol determ nati ons were done at days 796 and 798
(term nal bl eeding) but not included in the subnission to FDA
Because the submission to FDA (Vol. 1 p. 286) reported a signi-
ficant decrease in serum chol esterol that was nore perceptible
towards the end of the study, and may have been related to
conpound admi ni stration, the omitted data is of sone inportance.

No data was seen for two assays (seruminsulin and serumornit-
hi ne carbanyl transferase) which were called for in an anmend-
mend to the protocol

Original data was not always avail able for authentication of
results or exam nation of procedures for conversion of raw
data into the cal cul ated val ues submitted to FDA

Dat a pages for clinical chenmistry and urinalysis were initialed
by a technician who transcribed data but apparently was not
directly involved in the assays indicated. He stated in an
interview that Dr. Rao told himto initial the data sheets.

The net hodol ogy as referenced in the submission to FDAis incom
pl ete and not always an accurate reflection of the nethodol ogy
actually used in the study. The fact that nore than one nethod
was sonetinmes used for a particular assay during different tines
of the study was not indicated in the submi ssion to FDA

A total of 21 disparities between individual clinical |aboratory
anal ysi s val ues appearing in the subm ssion Volune | and those
val ues appearing in data sheets and/or | aboratory notebooks were
found.

A total of 49 disparities were noted between statistica
conput ations reported by Searle in the subm ssion and

those cal culated by FDA. The disparities are constituted
by the values for 6 neans, 23 standard errors, and 20 signi -
ficant differences (as neasured by T tests).

Some of the data sheets for urinalysis had erroneously
| abel ed t he phenyl ket ones test val ues as "phenyl al ani ne"
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PURPOSE OF | NVESTI GATI ON

Assi gnnent nmeno dated may 16, 1977 from Donal d Heal ton, Acting
Director of Regional QOperations, confirned an earlier oral
assignment to Chicago District for a directed inspection of cer-
tain non-clinical studies submtted to FDA in support of a food
additive petition for the sweetener aspartane.

The investigation began on 4/25/77, and enconpassed the aut hen-
tication of all data, both raw and sumary, relating to the
studies jointly chosen for review by Bureau of Foods and EDRO
Two studies actually done at G D. Searle were selected for initial
coverage, and a decision to expand the investigation to a third
study was nade at a | ater date.

Following are the titles of the three studies selected for review

1.) E-5 (P.T. #851S70), Evaluation of the Enbryotoxic and Teat ogenic
Potential in the Rat, conducted with SC-18862 (aspar-
tane).

2.) E-89 (PT #1218S75), An evaluation of the Enbryotosic and Tetato-
genic Potential in the Muse, conducted with SC-18862 (aspar-
tame) .

3.) E-77/78 (PT #988S73), 115 Wek Oral Tunorigenicity Study in the
Rat, conducted with SC- 19192 (di ket opi perazine).

This report is concerned only with study E-77/78. The report of
E-5 and E-89 was submitted separately.

HI STORY OF BUSI NESS

G D. Searle & Co. provides a wi de range of health care products
and services on a worldw de basis. |Its business is divided
anong three principal areas: pharnmaceuticals, nedical instru-
ments and optical products, and hospital and | aboratory products.
The firms corporate offices are |l ocated in Skokie, Illinois,

wi th various branches and facilities throughout the world.

Effective June 1, 1977, Donald H Runsfeld assuned duties as

Presi dent and Chief Executive Oficer. M. Daniel C Searle,
formerly Chief Executive Oficer is now Chairman of the Board,
while WilliamL. Searle and Wesley M Dixon, forner Chairman

and President respectively, are now Vice- Chairnen.
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Effective March 1, 1977, the firm underwent a major realignnent,
shifting to a manageri al system based on product lines. This
resulted in the establishnment of four main product-Iline groups,
whi ch are: Pharmaceutical/ Consumer Products, D agnostics,
Hospital Supplies and Optical Products. Each group is headed
by a President who will report to Searle's Executive Vice-Presi-
dent for Operations, Dr. Janmes A Buzard. A copy of the G D.
Searle & Co. annual report for 1976 which is attached as Exhi bit
#1 further expands on the firm's operations and |ists Corpor-
ate O ficers.

M. O B. Parrish is President of the Pharmaceutical/Consuner
Products Group and al so a Corporate Vice-President. An organi-
zational chart for this group is attached as Exhibit #2. M.
GQuy Labrosse is now Group Executive Vice-President for U S.

Conmmerci al Pharnmaceutical Operations. In the U S., this is known
as Searle Laboratories. The facility at 4901 Searl e Parkway,
Skokie, Illinois is a part of the U S. Operations, e. g. Searle

Laboratories, yet houses the majority of the Research and
Devel oprment G oup.

Wor | dwi de Pharmaceuti cal Research and Devel oprnent is also a
part of the Pharmaceutical/Consuner Products G oup, but not of
Searl e Laboratories. The Research and Devel opment OF aspartane
is a function of this group. Copies of organizational charts
for this group are attached as Exhibit #3. Dr. Robert A Me
recently resigned and his position is tenporarily being filled
by George V. O Bleness, Corporate Vice-President for Conpliance
and Admi ni stration.

Conmmerci al aspects of Aspartanme are bei ng handled by an "aspar-
tame Division", under the direction of Elwood H Ensor, Corpor-
ate Vice-President. There is no |onger a division entitled
"New Ventures".

PERSONS | NTERVI EVED

Credentials were shown and a witten Notice of |nspection was
issued to Dr. Wlliam M Merino, Directory, Donestic Pharnmaceu-
tical Products, Regulatory Affairs Department on April 25,
1977. The followi ng Searle personnel were present at the
initial neeting on 4-25-1977.
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Robert A. Moe, PhD. - Executive Vice-President
George G ay, PhD. - G oup Leader, CNS Pharmacol ogy
Robert Bost, PhD. - Director of Food Products,
Regul atory Affairs
Holly Ru Probst - Director, Corporation Information
Managenment G oup.
Dave Britton - Director Corporation Information
Depart nment
Wl liam Merino, PhD. - Director, Donestic Pharmaceuti cal
Product s
Ri chard Vi ktora - Attorney
Janmes Phel ps - Vice-President, CGeneral Counsel
El wod H. Ensor, PhD. - Vice-President
Paul Klimstra, PhD. - Vice-President Pre-Cinical
Research and Devel opnent
Roger Thies - Attorney

During the course of our investigation one or nore of the
foll owi ng Searle personnel were present in the Conference Room
whi ch we used for our data review

Ri chard Vi ktora - Attorney

Roger Thies - Attorney

Ceorge Clay, PhD. - G oup Leader, CNS Pharmacol ogy

Robert Bost, PhD. - Director of Food Products

Regul atory affairs

Don Cook, PhD. - Associate Director, Departnent of
Bi 0 Research

Dick Aspinol, PhD. - |I. |. D. Group Leader

Bill Jenkins, PhD. - Director, Product Affairs

Fred Mcllreath, PhD. - Director, Regulatory Affairs

Paul Landefeld, - Attorney

Most of the time one attorney (R Viktora or R Thies) and
one scientist were present. During our initial neeting with
Searl e personnel, Janes Phel ps stated that a Searle nonitor
must be with us at all times during our data review in order
to "protect the data".

During the course of our investigation, various individuals
were interviewed in an attenpt to obtain all available raw
data and reconstruct the manner in which the study was con-
ducted, as accurately as possible. Since many enpl oyees
involved in the study or support areas are no |onger enpl oyed
at Searle, others were interviewed who had general know edge
of such parameters as statistics and chenistry.
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Significant interviews are attached as Exhi bits, as referenced.
I ndi vidual s interviewed were as foll ows:

1. Donna Helns - Adm nistrative Assistant to Dr. MConnell on 5-18-77,
6-30-77 and 7/1/77 (Exh. #46).

2. Judith Beauchanp - Hematol ogy Lab Supervisor on 6-2-77 (Exh. #47).

3. Barbara Bickford (Nee Ross) - Technician, Departnent of Analytical
Research on 6-1-77 and 6-2-77 (Exh. #48).

4. difford J. Suel - Supervisor, Departnment of Analytical Research and
Devel oprment on 6-2-77 (Exh. #49).

5. Bartolone R Tangonan - Research Technici an, Pathol ogy Toxi col ogy
Departnent on 6-1-77 (Exh. #50).

6. Tony Martinez - Research Assistant and Toxicol ogy Lab Supervi sor on
5-19-77, 6-3-77, 7-7-77, 7-20-77 and
8-2-77 (Exh. #51).

7. Ted Reichert - Supervisory Systenms Anal yst on 5-24-77 (Exh. #52).

8. Phil Polli - Systens Analyst on 5-24-77 (Exh. #53).

9. Judith Schmal - dinical Chemistry Section Supervisor on 6-2-77 and
6-7-77 (Exh. #54).

10. Jane Drury - Analytical Chemi st, Bioanalytical Dept. 6-7-77.

11. Alan Mtchell - Teratologist on 7-20-77 (Exh. #56).
12. Raynond G Schroeder - Former Searle Teratol ogist on 7-18-77 (Exh.
#57) .

13. Dr. Rudol ph Stejskal - Pathol ogist on 6-23-77.
14. Patricia Erdenberger - Research Assistant and Hi stopat hol ogy Lab
Supervi sor on various dates (Exh. #58).

Dr. Robert MConnell, Pathol ogy-Toxicol ogy Advisor at the tinme of this
study, was not directly involved with daily procedures. He is no |onger
enpl oyed at Searl e.

An attenpt was nade to interview Dr. K. S. Rao, Mnitor of Study P. T.
#988S73 on 7-25-77. W were referred to Dr. Rao's attorney, who refused
perm ssion for an interview (see Jerone Bressler's nmeno dated 7-27-77,
Exh. #33).
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PURPCSE OF STUDY PT 988S73 (E-77/78)
SC-19192: 115 Week Oral Tunorigenicity Study in the Rat

According to the submission to FDA, this study was intended to eval uate
the safety and tunorigenic potential of SC-19192, di ket opi perazine
(5-benzyl -3, 6-di oxo-2-pi perazine-acetic acid), which is a conversion
product of aspartane, and to induce and define such adverse effects as
m ght occur only at prodigious multiples of the estimated daily hunan

i nt ake. The conmercial grade of aspartane (SC-18862) nay contain up to 2
percent of the conversion product (DKP), according to Searle's

speci fications.

DATES

Study e-77/78 (PT #988S73) was initiated on Novermber 8, 1971. The study
was to be term nated at 104 weeks, but was extended to 115 weeks. The
reason for extending the study was stated as follows in protocol anendnent
#3 dated Septenber 6, 1973: "it was decided to extend or continue the
study until the nortality of either sex reduced the control group to 20
ani mal s per sex, provided the survival in the treated groups is not |ess
than 10 ani nmal s/sex/treated group prior to that period. This approach is
consistent with current FDA desires." A copy of the study protocol is
attached as exhibit #11.

Initiation of treatment was staggered over a two week period as foll ows:

HOUSI NG DATE PLACED SCHEDULED DAYS ON
GROUP ON STUDY SACRI FI CE STUDY
A - Mle 11/8/ 71 1/ 21/ 74 805
B - Female 11/9/ 71 1/ 22/ 74 805
C- Mle 11/9/ 71 1/ 22/ 74 805
D - Female 11/ 10/ 71 1/ 23/ 74 805
E - Mle 11/ 11/ 71 1/ 24/ 74 805
F - Female 11/ 12/ 71 1/ 25/ 74 805
G- Mile 11/15/ 71 1/ 28/ 74 805
H - Female 11/ 16/ 71 1/ 29/ 74 805
J - Male 11/17/ 71 1/ 30/ 74 805
K- Femal e 11/ 17/ 71 1/ 30/ 74 805
L - Mile 11/18/ 71 1/ 31/ 74 805
M- Femal e 11/19/ 71 21174 805
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PROTOCOL AND AMENDMENTS

A copy of the protocol for this study was obtained and is attached to this
report (See Exhibit #11). The protocol includes 4 amendnents which are
dated Aug 20, 1973, (anendnents #1 and 2), Sept. 6, 1973 and Jan 9, |974.

Amendnent #1 dated Aug 20, 1973 specified 4 additional clinical chemstry
| aboratory nmeasurenents: 1.) seruminsulin, 2.)serum ornithine carbanyl
transferase, 3.) serumprotein el ectrophoresis, 4.) serumtotal protein

Two of the above assays (seruminsulin, and serum ornithine carbanyl
transferase) were apparently not done, because no data for these two
paranmeters was subnitted to FDA, and we could find no raw data or other
evi dence that they were done.

Anmendnent #2 dated Aug 20, 1973, specified 8 coronal sections of brain to
be exam ned microscopically, and al so described the procedure for
sectioning the urinary bladder. Four transverse sections from each
urinary bl adder were to be exami ned mcroscopically.

Anmendnent #3 dated Sept. 6, 1973 extended the study until it reached a
poi nt where nortality reduced the control group to 20 ani mal s per sex,
provi ded survival of treated groups was not |ess than 10 per sex per
group. (This represented a survival of approxinmately 30%.

Amendment #4 dated Jan 9, 1974 added serum chol esterol to the clinical
chemi stry neasurenments to be made at ternminal sacrifice, and term nated
the study after 114 weeks of treatment. Terninal sacrifice was to begin
on 1-24-74 and continue through 2-1-74.

Qur exam nation of the original data showed that serum chol estero
deterni nations were done at day 796 and 798 (term nal bl eeding) as
specified in the above amendnent, but the data was not included in the
submi ssion to FDA. The submission to FDA (Vol. 1 p. 286) reported a
significant decrease in serumchol esterol that was nore perceptible
towards the end of the study, and nmay have been related to conmpound
admi nistration. Therefore, the omtted data may have been inportant.

Serum chol esterol determ nations were al so done at day 546 (78 weeks) and
not reported in the subm ssion to FDA
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The protocol for Cinical Chemi stry procedures specified that BUN
deterninations were to be done at 78 weeks (546 days). The submission to
FDA contai ned no BUN data for day 546, but our review of the raw data

i ndi cated that BUN s had been done at day 546. Sonme BUN s were al so done
at day 735 (105 weeks) and not reported in the submission to FDA, but this
data was not conplete for all aninmals.

Attached to the protocol is a nmenpo dated Cct. 31, 1972 which describes an
acute infection spreading in the rat colony, and the admni nistration of
penicillin to conbat the infection, and a meno dated May 8, 1973 listing
schedul ed dates to be added to Body and Feeder Wi ghts of housing groups A
& B.

The final Hi stology Lab Protocol, dated 1-21-74, specifies 24 organs to be
enbedded for control and high dose aninals, and 19 organs to be enbedded
for low and m d dose groups. The organs which were to be enbedded for the
control and high dose groups but to be omtted in the ow and m d dose
groups include: |ynph node, nerve, bone, eye, and salivary gl ands.

Pat hol ogy sheets (blank forns) to be used at term nal sacrifice were
reproduced (xeroxed) with check marks, time (death to tissue fix),
fixative, study, and project nunber already entered. Twenty-seven (27)
organs were checked off, to be enbedded. However, as stated above, the
control and high dose animals were to have 24 organs enbedded, according
to the protocol, and the md and | ow dose 19. Therefore, all pathol ogy
sheets for animals killed by design have incorrectly identified the
specific organs and tissues to be enbedded.

In addition to the above error, in many cases the actual nunber of tissues
enbedded was | ess than the 24 (control and high dose) or 19 (low and nid
dose) specified in the final Hi stology Lab Protocol dated 1-21-74.
Specific figures for nunbers of tissues enbedded at term nal sacrifice are
as foll ows:

NUMBER SPECI - NO. OF ANI MALS
ACTUAL ACTUAL FIED I N PRO NOT | N ACCORD
RANGE AVERAGE TOCOL W TH PROTOCOL
CONTROLS 10-24 20 24 129 of 144
LOW DOSE 12-23 19 19 19 of 72
M D DOSE 4-24 18 19 28 of 72
H GH DCOSE 9-25 22 24 51 of 72
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PERSONNEL AND RESPONSI BI LI TY

The names of Dr. K S. Rao, Dr. R Stejskal, and Dr. R G MConnell
appear on the final study report, indicating that they are the
authors of this report, and were responsible for the study.

Fol l owi ng are the principal person involved with study E-77/78 and
their specific areas of responsibility:

1.) Dr. Robert G MConnell - Director, Pathol ogy-Toxicol ogy
Laboratory 1970 through 1974. Dr. MConnell functioned as the Path-
Tox advi sor on study E-77/78. He is no | onger enployed by Searle.

2.) Dr. Suryanarayana K Rao - ©Mnager, General Toxi col ogy
Laboratory, June 1971 until he left Searle in May of 1977.
Dr. Rao was the Path-Tox monitor for study E-77/78. In
1971 Dr. Rao nonitored 30 studies, in 1972 forty-seven
(47) studies, in 1973 twenty-nine (29) studies and in
1974t wenty-five (25) studies.

3.) Dr. Rudolf Stejskal - Senior Research Investigator,
Pat hol ogi st. Dr. Stejskal was responsible for the mcro-
scopi ¢ findings and accuracy of these findings in the study
report of E-77/78. Because Dr. Stejskal joined Searle in
July, 1973, he had no input into the pathol ogy protocol.
Al so, he did not examine all of the slides for this study,
but was assisted in that task by Dr. Joseph H Smith M D..

4.) Dr. Joseph H. Smith, MD. - Goup Leader and Seni or Pathol o-
gi st at Mchael Reese Hospital, Chicago, IL., before joining
Searle in June of 1973. Dr. Smith exanmined sone of the
slides for study E-77/78, and supervised the necropsy | abora-
tory.

5.) Tony Martinez - Toxicol ogy Laboratory Supervisor, 1970
through 1973. M. Mrtinez participated in twelve (12)
studies in 1971, Seventeen (17) studies in 1972, and
thirteen (13) studies in 1973. M. Martinez supervised
the technici ans who worked on the study. He also
perforned sone necropsies.
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6.)

7.)

8.)

9.)

10.

11.

12.

13.

14.

15.

16.

David K. T. Kie, B.S., Research Assistant in Pathol ogy
Laboratory. He perforned sone of the necropsies on E-77/78.

Robert Spaet - Research Assistant. He also perfornmed
necr opsi es.

Bartol ome R Tangonan - Research Technician Il - He was
i nvolved with preparation of diet mxtures, daily observa-
ti ons, weighing and feeding animals, etc.

Donna K. Helns - Manager, Safety Eval uation, Project Sche-
duli ng, Reporting, and Data Storage, Path-Tox Dept. and
Admi ni strative Assistant to Dr. MConnell.

Patri ca Erdenberger - Research Assistant, and H stol ogy
| ab Supervi sor.

Dr. Eugene Joseph Youkilis - Senior Research |nvestigator.
He perforned the opthal nbscopi c exam nations in study
E-77/78.

Judy A Henderson - August 1972 to present, Research Tech-
nician |11, H stopathol ogy Dept. She was involved with
ti ssue processing on study E-77/78.

Judith R Schmal - Nov. 1971 to present, Supervisor, dini-
cal Chemi stry Section of Bioanalytical Laboratory.

Judith A Beauchanp - Enployed Aug, 1970 to present;
Supervi sor Hemat ol ogy | aboratory since April 1973.

Bar bara (Ross) Bickford - Research Technician, Quality Control
Departnent. She perforned anal yses of DKP diet mixtures for
study E-77/78.

Cifford J. Seul - Supervisor, Mthod Devel opnent, Stability
Eval uation Laboratory. He was Barbara Bi ckford' s supervisor
at the tinme the DKP stability study was perforned.

17.) Jack Drogt - 1967 to present, Senior Research Assistant,

Chem cal Devel opnent. M. Drogt manufactured the 7
lots of DKP used in the study E-77/78.

18.) Dr. John E. Dutt - Math-Stat. Dept.

19.) John Mel |l man, Math-Stat Dept.
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20.) Fred Hunter, Technician.

Since the Task Force investigation in 1975, there has been a
mej or internal reorganization. The current organization of
Wor | dwi de Phar nmaceutical Research & Devel opnent is attached

as Exhibit #3. The only change has been the resignation

of Dr. Robert A Me, Executive Vice-President. M. George

V. O Bl eness, Corporate Vice-President, is tenporarily filling
this position.

Organi zational charts for Preclinical Research and Devel oprent
of Products safety Assessnent are al so attached as Exhibits
4 & 5. There have been no changes in these areas to date.

Wor | dwi de Phar maceuti cal Research and Devel oprment is respon-
sible for research and devel opnment of Aspartane and is a part
of the Pharmaceutical / Consurmer Product group. The group
President is OB. Parrish, who reports to Janes A Buzard,
Executive Vice-President for Operations, G D. Searle & Co.
The current corporate structure of G D. Searle & Co. has been
di scussed under Hi story of Business.

P.T. No. 988S73, 115 Wek Oral Tunorigenicity Study in the Rat
was conducted between Novenber 10\971 and February 1974. The
final FDA subni ssion was dated Septenber 1974. Following is
a yearly breakdown of key personnel during this study:

1971

Robert Mbe - Director, Biological Research Departnent.

Robert M Connell - Director, Pathology - Toxicol ogy Section
K.S. Rao (June, 1971) - Manager, Toxi col ogy Secti on.

Tony Martinez - Toxicol ogy Laboratory Supervisor.

1972

Robert Mbe - Director Biological Research Departnment
(January through April)

F. Saunders - Director, Biological Research Departnent (May
t hrough Decenber).

Robert MConnell - Director, Pathology - Toxicol ogy Section
K. S. Rao - Manager, Toxicol ogy Secti on.

Tony Martinez - Toxicol ogy Laboratory Supervisor.
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1973 (January to June)

Francis Saunders - Director, Biological Research Departnent.
Robert M Connell - Director, Pathol ogy-Toxicol ogy Secti on.
K.S. Rao - Manager, GCeneral Toxicol ogy Laboratory.

Tony Martinez - Toxicol ogy Laboratory Supervisor.

1972 (July to Decenber)

Paul Klinstra - Director, Pre-clinical Research & Devel opnent
Depart nment.

Robert MConnell - Director, Pathol ogy-Toxicol ogy Secti on.
K. S. Rao - Manager, Ceneral Toxicol ogy Laboratory.

Tony Martinez - Toxicol ogy Laboratory Supervisor.

1974

Paul Klinstra - Director, Pre-clinical Research & Devel opnent
Depart nent.

Robert McConnell - Director, Pathol ogy-Toxicol ogy Secti on.

K. S. Rao - Manager, Ceneral Toxicol ogy Laboratory.
D. Sem er - Toxicol ogy Laboratory Supervisor.

A nore conplete listing of personnel in the Departnent of

Sci ence, from 1971-1975 is attached as Exhibit No. 64.

Thi s includes the Pathol ogy - Toxicol ogy Departnent and ot her
ancillary areas.

Curriculumvitae for individuals performng significant func-
tions in the study are attached as Exhibit 12.

MANUFACTURE AND TESTI NG OF SC-19192
Seven bat ches of SC-19192 (di ket opi perazine) were used in this
study. All batches were manufactured in-house by Searle Chem st

jack Drogt. The |lot numbers, analytical nunbers, and quantities
are as follows.
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Lot Nunber Anal ytical Nunber Quantity (After MIIing)

1R 6906
2R 7274
3R 7273
4R 7291 This data renoved in rel eased report
5R (JDR-5-18A) 9129
6R (JDR- 5- 30A) 9805
7R (JDR- 5- 30B) 9829

Bach records covering the manufacture of lots 1R through 5R were
revi ewed. Batch records for ot 6R and 7R coul d not be | ocated

by Searl e personnel. analytical reports for all seven batches
were reviewed. Copies of the batch records and anal ytical records
wer e obtai ned and are attached to this report, along with copies
of pages fromJack Drogt's |aboratory notebook, and other |abora-
tory notebooks relating to the analysis of lots 1R through 7R of
DKP. (See Exhibits 13-23.)

We obtai ned copies of three different specification sheets for

DKP. (See Exhibits 16-18.) W could not deternmine with certainty
whi ch of the three specifications sheets was in effect at the tine
that the 7 lots of DKP used in this study were assayed, because
only one of the three specification sheets was dated. This
resulted in anbiguities for two of the paraneters neasured

mel ting point and identity (IR Spectrum. Specification nmenmorandum
dated Dec. 4, 1969 listed a nelting range of 252-256 degrees

C. Another specification sheet (not dated) entitled "Tentative
Specification For SC-19192", listed a nelting range of 241-246
degrees C. A third specification sheet entitled "Specification
for SC-19192, Specification No. C 40606C' (not dated) listed

a nelting range "at about 243 degrees C.".

For identity (IR Spectrum) the first sheet (dated 12/4/69) speci-
fied that "The reference standard shall be considered to be
TJT-12-32 until sonething better cones along". The second and
third sheets specify that the DKP "Confornms to | R #2358".

No data was nmade avail able as to dates, method of preparation and
aut henticati on of DKP references standards used

Searl e attorney Roger Thies was contacted about this point
Aug. 1, 1977 and said he would attenpt to obtain infornmation
regarding this point but later registered doubt as to whether
anyt hi ng woul d be found.

We asked Searle personnel to tell us which of the specification
sheets was valid for the DKP used in study E-77/78. W were

(19)



told that the third sheet, identified with "No. C4060C', could
not have been used since the nunber corresponded to a date in
June, 1974.

It is not clear as to the exact date that the first sheet
(dated 12/4/69) was superceded by the second one, identi-
fied "tentative specifications for SC-19192" because the second
sheet was not dated or nunbered. However, Searle attorney Roger
Thies told us that their "best guess" was that the sheet marked
"tentative specifications for SC-19192" was the one used.

Accordi ngly, we have used the specifications fromthe sheet marked
"tentative specifications" for the follow ng chart, which com
pares the specifications with the actual results of analysis.

DKP LOTS

Specifications 1R 2R 3R 4R 5R 6R 7R

Note... This entire table was expunged fromthe delivered
docunent, by parties unknown.
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Specifications 1R 2R 3R 4R 5R 6R 7R

Note... This entire table was expunged fromthe delivered
docunent, by parties unknown.

The only discrepancy apparent in the above chart is in the criteria
for identity. The specification lists reference standard 1R #2358,
while the analytical record for lots 1R through 5R refer to

Ref erence #3701.

Exami nation of the | aboratory notebooks referenced on the anal ytica
records reveal ed ot her possible discrepancies. For exanple, the
anal ytical record A-9129 for DKP Lot 5R showed an assay (titration)
of 100.0 percent. The analytical record referenced two different

| ab not ebooks assigned to two different anal ysts. Exam nation
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of | ab notebook AR-68 assigned to Sandra Ann Carey reveal ed
that she had anal yzed 3 sanples of lot 5R on 11/9/72
Results of the analysis showed that sanple one had an assay
(by titration) of 89.70 percent, sanple two, 87.93 percent
and sanpl e three was discarded

Apparently not satisfied with her results she repeated the

assay on the sane day (11/9/72) and obtain 93.23 percent

(the average of 3 sanples), still well below the specification
of 99.0 percent. The other |ab notebook referenced was

AR-57, assigned to E. Aranda. This notebook showed that anal yst
Aranda performed an assay (titration) of lot 5R on 12/1/72

the results of which were 114.83 percent for 3 sanples. Apparently
not satisfied with the results, he repeated the assay on 12/6/72
and obtai ned 100.4, 99.9 and 99.8 percent for an average of
100.0 percent. This result (100.0 percent) was the only one
reported on the anal ytical record A-9129.

The analytical record (A-7291) for DKP ot R shows a result of

"l ess than 20 PPM' for the heavy netals test. Two |aboratory

not ebooks are referenced: VSH-1, pages 260-263, and AR-23,

page 269. Exanination of both of these books reveal ed no nmention
of a heavy netals test.

The anal ytical record (A-9805) for DKP | ot 6R (JDR-5-30A) also
showed a result of "less than 20 PPM' for heavy netals test.
Exam nation of the referenced | aboratory notebook (AR-77, page
83-86) reveal ed no evidence of a test for heavy netals.

The anal ytical record (A-9829) for DKP |l ot 7R (JDR-5-30B) again
showed "l ess than 20 PPM' heavy netals. Exanination of the re-
ferenced | ab not ebook (AR-93) again showed no evi dence of a
heavy nmetals test.

The above di screpancies were the only ones noted with respect to
lots 1R through 7R of DKP. Al other criteria for identity and
purity of DKP as shown in the reports of analysis, conforns to
Searl e specification sheet marked "tentative specifications for
SC-19192". It should be noted however that none of the seven
lots of DKP nmet the specifications on the sheet dated 12/4/69,
with respect to nelting range.

STABI LI TY AND HOMOGENEI TY OF DI ET M XTURES

A stability study was initiated in January 1972, 2 nonths after
the rat study (E-77/78) had begun. The objective of the study
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was to evaluate the stability of SC-19192 (DKP) when mixed with

Rockl and nmouse/rat diet and held at roomtenperature (73 degrees
F.). Two concentrations of diet mixture were tested: 3.0%

and 6.0% DKP. A prelimnary anal ysis was perfornmed on

1-31-72 to test the analytical method (T.L.C. ), and recovery

of DKP. Assays were perfornmed at one-week intervals on

2-16-72, 2-23-72, 3-1-72, 3-8-72, 3-15-72, 3-23-72, and 3-29-72.
Copi es of all analytical reports were obtained and are attached

to this report, along with a copy of the protocol. (see exhibits
#24-27) .

The titration nethod of DKP analysis was used initially, along
with the TLC method. The titration nethod was di sconti nued
after the 1-week analysis on 2.-23-72. Thin layer chronoto-
graphy was used thereafter. It should be noted that the titra-
tion nmethod was the only reliable quantification nmethod for

DKP anal ysi s.

Page #54 of the |laboratory notebook #51 (See Exhibit #26) indicated
(fromthe photograph) that there was sonething in the basal diet
itself producing a spot on the TLC plate which had an Rf.

val ue corresponding to DKP. This would nake quantification

of DKP by this method difficult.

Some of the photographs of the TLC pl ates approached to |abor-
atory notebook #51 showed no DKP reference standards. The
anal ysi s descri bed on pages #69-72 did use a DKP standard

but those on pages #88-89, #106-107, #144-145, and #284-

285 showed no reference standard. (See Exhibit #26)

Only one solvent systemwas used for devel opnent of TLC pl ates
t hr oughout the study, even though it was apparent that sone
material in the basal diet was producing a spot on the TLC
plate with an Rf. value corresponding to DKP. with the

above nmethod of analysis, only materials reacting with the

pot assi umiodi ne starch reagent woul d be detected. Another

sol vent system was avail able for TLC anal ysis of DKP (See

Exhi bit #19) but apparently was not used in the stability

st udy.

It should al so be noted that sone of the chromatograns showed
poor separation (day 28 on pages #144-145, and day 35 on pages
#156- 157 of notebook #51). See Exhibit #26)

In general, the data described in the reports of analysis
corresponded well with the | aboratory notebooks, although the
poor chromat ogranms were not nentioned in the reports of

anal ysi s.
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The level of inpurities as indicated by TLC was | ow, the
mej or inpurity, an unknown substance, represented about 2% of
the DKP. The remaining inpurities were also | ow, as apparent
fromthe density of the TLC spots conpared with the DKP spots,
but were not quantifi ed.

A glossary of terns for aspartane and its di ketopiperazine is
attached as exhibit #9 and copies of specifications for DKP
are attached as exhibits #16-18.

No honogeneity tests were performed on any batches of diet mx
used in E-77-78, and evidence exists tat honbgeneity was a
problemwith the DKP diet m xtures. Two of the stability
study assay reports, anal ytical nunbers A7728 and A7739 both
dated 2-16-72, contained the statenent: "These sanples were
not honmogeneous. They had to be reground before they could be
sanpl ed". The assay reports were signed by Barbara Bi ckford,
a Searle anal yst.

We exam ned the | aboratory notebook #51 assigned to Barbara

Bi ckford and noted that a B & Wpol aroi d phot ograph of the non-
honbgeneous sanple in question was attached to page #58 of the
not ebook. The photograph clearly shows discrete |ighter colored
particles of diverse size and shape distributed nonuniformy

t hroughout the mixture. These |lighter colored particles appear
to be distinct fromthe fairly find granular nature of the

chow itself.

A copy of this photograph was nade and is attached to the report
as exhibit #29. \Wen questioned about the size of the white
square sheet of paper in the photograph (on which the diet

m xture was placed) Ms. Bickford and C. Seul both stated that

it was 6"by6", when we interviewed themon 6-2-77. Wen the

phot ograph was enl arged until the sanple paper was 6"by6" (actual
size) we neasured the large particles (which were identified as
DKP by Ms. Bickford) and found themto be 4 to 6mmin size.

When we interviewed Ms. Bickford on 6-1 and 6-2-77, she stated
that she had nothing to do with the preparation of the diet

m xtures. She said that the sanples had probably been received
fromthe toxicology |lab and stored at roomtenperature. Her
procedure was to weigh out a predeterm ned anount of the sanple,
and if not a uniformpowder she would re-grind it with a nortar
and pestle, and would make a note of this in her |ab notebook.
We asked Ms. Bickford if she ever reported this |ack of hono-
geneity to Dr.Rao, and she replied that she did not.
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We coul d not determ ne whether the sanples assayed in the
stability study were fromdiet mxtures actually fed to

the animals, in spite of the fact that we were told so by sone
enpl oyees.

On 6-2-77, we interviewed Anal yst Barbara Bickford and Cifford
Seul, who was Ms. Bickford's supervisor at the time that the
stability sanpl es were anal yzed (Feb. 16, 1972). difford

Seul told us that the sanples anal yzed on 2-16-72 and descri bed
on page #58 of | aboratory notebook #51, were obtained from the
adm xture being fed the rats on study, and not a special mx-
ture prepared for the stability study.

On 6-1-77 we interviewed Bart Tangonan, whose duties included
observi ng, weighing, and feeding the aninals, and m xing the
diet for study E-77/78. M. Tangonan did not renenber if there
were any witten instructions for mixing the diets but thought
that it was mxed for a specified length of tinme. He said that
if the diet appeared to need nore mixing, it was m xed | onger.
He coul d not renenmber anything about the sanpl es obtained for
the stability study.

On 6-3-77 we interviewed Tony Martinez who was a supervisor in
the Toxicol ogy Laboratory in 1972. He told us that although
the analytical report indicated that the sanple was submtted
by Dr. Rao, actually anyone in the toxicology |laboratory could
have subnmitted the sanple. According to M. Mrtinez, the
normal procedure in such cases was to collect a sanple

just after m xing conpound and diet and then repeat this in
four weeks. He could not specifically recall what was done
with regard to the stability study in question, and could not
renenber whether the sanples had been taken fromthe diets
being fed the aninals on study P.T. 98873 (E-77/78). He did
not remenber any problens with mxing, bud did say that a |onger
m xing time was required at hi gher conpound concentrations.

A point to be considered, however, is that although the

anal ytical report states that the material analyzed was pre-
pared to contain 3.0 and 6.0% DKP, none of the diets reported
to be fed contained these exact anpunts of DKP according to
the records of food concentration cal cul ati ons, which were
used to prepare the diets for study #E-77/78. (see chart
attached to Exhibit #30.) |In addition, the stability study
protocol (Exhibit #24) specified that the test batches woul d
be 1 kg. in size. |If the protocol was followed, the small
(1 kg.) test batches would not have been sufficient in size
to feed a single dose group of the animals on study. (See
Protocol, Exhibit #24).
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Addi ti onal evidence of honpbgeneity problens was reveal ed when

a forner Searle enployee, Raynond Schroeder, was interviewed

buy the other FDA team on 6-22-77 concerning teratol ogy studies
E-5 and E-89. At that time M. Schroeder volunteered the

i nformati on that honogeneity nmay have been a problemin the

DKP di et mxtures, but not ion the aspartame diet m xtures. A
foll owup phone call to M. Schroeder was nmade on 7-13-77, and
at that tine he stated that he observed the DKP diet m xtures
being fed to the animals, and that in his opinion, the particles
of DKP were | arge enough to allow the rats to discrimnate

bet ween the DKP and basal diet. (See Thomas F. X. Collins

menos (2) dated 7-14-77 (attached as Exhibit #31). An interview
was arranged for July 18, 1977 between M. Schroeder and nenbers
of the FDA teaminvestigating study E-77/78. The interview was
conducted at [information blanked out to protect the individual],
Schroeder's current place of enploynment. Also participating in
the interview by neans of a conference phone were Thonas F. X

Col lins, and Leonard Friedman. M. Schroeder stated that he
was not certain of the date, or even the year, when he observed
the rats being fed DKP diets. He further stated that he coul d
not be absolutely certain that the rats he observed were on
study E-77/78. He was not certain about the dose |evels of the
diets he observed, and could not renenber how nmany times he
observed the DKP diets. He estimated that he observed the DKP
diets "one or two times". \When he was shown an actual -size

enl argenent of the DKP diet mxture (See Exhibit #29) he stated
that to the best of his know edge, the white particles that he
observed were not as large as the largest particles in the
photo, but nay have been sinmilar to the smaller white particles.
He said that he may have nentioned the appearance of the DKP
diets to Dr. Rao.

M. Schroeder seened reluctant to make any positive state-
ments during this interview Dr. Collins renm nded M.
Schroeder that he had previously volunteered the infornation
that the DKP diets appeared to be non-honogeneous and that the
rats could probably discrimnate between the DKP particles and
the basal diet. M. Schroeder replied that he had had sone
time to think over his previous statenents and now wasn't

sure about them He told us that there nmust be people at
Searl e who know nore about the DKP diets than he did. (see
meno dated 7-19-77, attached as exhibit #32,which describes
our interviewwith M. Schroeder).
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When we arrived at [ address expunged ] on 7-18-77 at approxi nately
2:40 P.M, we were asked by the receptionist to sign a | og

book. Wiile signing the log, we noted that a G D. Searle

enpl oyee (W R Pool) had signed in on 7-15-77. W R Pool

works in the Toxicol ogy Section (Safety Assessment Divi sion)

at Searle Laboratories.

During our interview, we asked M. Schroeder if he had been
contacted by anyone from Searle during the period from June
22, 1977-July 18, 1977. He replied that he had not.

We again interviewed Tony Martinez on 7-19-77, and specific-
ally asked himif he was aware of any honbgeneity probl ens
with the DKP diet mxtures fed the rats in study #988S73
(E-77/78). He replied that he was not aware of any probl ens.
W asked whet her any sanples of DKP had been retained by
Searl|l e Laboratories. W were told that a small quantity of
DKP renmained in the conmpound file, but that it was a | ot

other than those used in study E-77/78. Upon request, we were
then shown a jar containing 4.9 grams of DKP, |ot #TJT-12-32.
Its appearance was that of a fine white crystalline material
with a tendency to adhere to the sides of the jar. M. Martinez
said that this was the only ot of DKP renmining at Searle.

We al so interviewed Teratol ogist Alan Mtchell, on 7-19-77.

We had previously noticed his name on one of the DKP com

pound inventory cards, and his nanme had al so been nentioned by
Raynmond Schroeder, in connection with DKP. M. Mtchell stated
that he had done two teratol ogy studies with DKP, both with
rats, and both in 1972. 1In one study the DKP was adm ni stered
I.G (as a suspension), and the other was a dietary feeding
study. M. Mtchell told us that he didn't recall any problens
with honbgeneity in the dietary feeding study. He said he
never rem xed or reground any DKP diets. He adnitted, however,
that when he prepared the diet mxtures, he first sifted the
DKP through a hand flour sifter.

W attenpted to interview a fornmer Searle enployee, Dr. Rao,
after learning that he still lived in the Chicago area. Dr.
Rao had been in charge of the DKP stability study and was
the nonitor for study E-77/78. After reaching Dr. Rao by
t el ephone on July 25, 1977 he stated that he would like to
talk to his attorney before consenting to the interview. W
then received a call fromhis attorney, M. John H Bickley,
Jr., who told us that the interview would be of no advant age
to his client, and he therefore refused to allowit. A neno
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of tel ephone conversation between J. Bressler and M. Bickley
is attached as Exhibit #33.

CALCULATI NG DI ET CONCENTRATI ON & BLENDI NG OF TREATMENT M XTURES

There were no batch records to show the quantities of DKP and
basal diet weighed, type of m xer used, mxing tine, dates,

or nanes of individuals perforning the wei ghing and bl endi ng
operations. W were told that mxing was perforned in a
Hobart m xer, and that m xing times were about 10 ni nutes.
There was no evidence that any tests had been done to deter-

m ne the blending characteristics of the mixer, or to validate
the 10 minute mx time. Fresh batches were m xed on a weekly,
bi -weekly, or nonthly basis, and batch size ranged from®6

kil ograms to 28 kilograms during the study.

The concentration of DKP in the basal diet was cal cul ated by
the Mat-Stat Departnent on a weekly, bi-weekly, or nonthly
basi s (based on the food consunmption for the previous tine
period), and submitted to the Path-Tox Departnent as a Food
Concentration Prediction record. The concentration was ex-
pressed as grans of DKP per kil ogram of basal diet. The
Pat h- Tox Departnent Personnel then nultiplied the grans
of conpound i ndicated on the prediction record by the nunber
of kilogranms of diet m x needed to arrive at the proper
quantities of DKP and basal diet to be blended. The concen-
trations were calculated to yield the proper dosage |evels
of 9.75, 1.5, and 3.0 grams of DKP per kil ograns of body
wei ght per day, for the |ow, nmedium and high dose groups.
(Copies of Diet Calculation Records are attached as Exhi bit
#34). At the end of each treatnment period, the remaining
treatment nixtures were discarded and fresh batches were
made.

Now reserve sanple of either the DKP or the DKP/diet mnixtures
used in this study were retained according to Searle.

DKP was wi thdrawn from stock by neans of a conpound inven-
tory card, which was filled out by the person requesting

the material. Tony Martinez was the person that usually
requested DKP for use in study E-77/78. W exani ned ei ght een
(18) conpound inventory cards which accounted for 177.0 kg

of DKP withdrawn from stock. According to our calculations

a total of 152.81 kg of DKP would have been necessary
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achieve the diet concentrations and batch sizes that were
reportedly used in the study. A total of 230.0 kg of DKP
was manufacturered by Searle Chem st Jack Drogt. Fol | owi ng
are tables showi ng the quantities of DKP manufactured,
calcul ated quantity required for the study, and quantities
wi t hdrawn from st ock.

QUANTI TI ES MANUFACTURED
Lot #. Quantity (After MI1ing)

1R
2R
3R
4R Anot her FDA gutted table!
5R
6R
7R

Tot al

CALCULATED QUANTI TI ES REQUI RED FOR THE STUDY
Dose G oup Cal cul ated Quantity Required

Low Dose Mal es

M d Dose Mal es

Hi gh Dose Ml es

Low Dose Fenal es Anot her FDA gutted tabl e!
M d Dose Fenal es

H gh Dose Fenal es
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QUANTI TI ES W THDRAWN FROM STOCK ( FROM COVPCQUND | NVENTORY CARDS)

Date Wthdrawn From Stock Quantity Lot
10/ 29/ 71 kg 1R
1/ 4/72 kg 1R
2/ 28/ 72 kg 4R
3/11/ 72 kg 3R
3/29/72 kg 2R
9/ 11/ 72 kg 3R
10/ 10/ 72 kg 2R
* kg 2R
12/ 1/ 72 kg 3R
* kg 4R
12/ 27/ 72 kg 5R
* kg 2R
1/ 25/ 73 kg 5R
3/22/73 kg 6R
4/ 18/ 73 kg 5R
7/10/ 73 )5 kg 6R
8/ 10/ 73 )5 kg 6R
9/7/73 kg 6R
11/ 2/ 73 kg 7R

Anot her FDA gutted tabl e!
TOTAL kg

* These three cards were not signed or dated.

It should be noted that only two of the 18 conpound inventory cards
specified that the SKP withdrawn from stock was to be used in study
E-77/78 (PT 988S73). Thirteen of the cards list "Toxicity" or
"Toxi col ogy" as the reason for withdrawal. Three of the cards have
no entries at all, except for the word "enmpty". (Copies of the
conpound inventory cards are attached as Exhibit #28).

The total quantity withdrawn fromstock is kg in excess of the
anount necessary to achieve the diet concentrations used in the study.
(Based on the diet calculation records attached as Exhi bit #34, which we
used to construct the diet calculation summary table attached as Exhi bit
#30) .

It is not knowmn whether any of the kg of DKP accounted for on the 18
conmpound i nventory cards was wi thdrawn for use in studies other than
E-77/78. W could find no other records to verify the anount of DKP

wi thdrawn for, or used in this study.
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ANI MALS UNDER TEST

Three hundred and sixty weanling albino rats, CD strain, 180 of each sex,
were used. The rats were 21 days ol d when received fromthe

Copi es of shipping | abel s were obtai ned, and
are attached as Exhibit #10.

The rats were housed individually in wire cages an were given a one-week
acclimation period before being placed on treatnment at the age of four
weeks.

Rockl and Rat/ Mwuse Diet (conplete), , was fed for the first
62 weeks, and / Rat Chow was used from week 63 until the study was
term nated at 114 weeks.

The animals were housed in air conditioned roons naintained at 72 degrees
F, with artificial fluorescent lighting at 12 hours per day exposure.

The rats were divided into 12 housing groups, (6 groups per sex), 30 rats
in each housing group. Initiation of treatnent was staggered over a 2
week period, beginning 11/8/71.

Each housi ng group was conposed of dosage groups as foll ows:

Mul tipl es of No. of Rats Per

Tr eat nent Dosage Estimated Daily Housi ng Group Tot al
Group gm kg/ day Human Dosage Mal e Fenmal e Rat s
Contr ol

Low

This entire table was blotted out prior to delivery

Medi um

Hi gh

RANDOM ZATI ON OF ANI MALS

Conmput er - gener at ed randoni zati on tabl es were used for assigning the dose
and housi ng groups (copies of these tables were obtained and are attached
as Exhibit #6). Each housing group consisted of 30 aninmals (12 controls,
6 low, 6 medium and 6 high dose). Each animl was assigned a letter to
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desi gnate the housing group (A through M, a cage number (1 through 30),
a letter to indicate dose group (C,L,M& H), and a letter to indicate sex
(Mor F). For exanple, aninmal A30CM would be a control nale, in housing
group A, occupying cage nunber 30 (Exhibit #69).

Each rack (30 animals) contained a random distribution of control and
treated aninmals. An exanple of a typical housing group is shown in the
di agram attached as Exhi bit #7.

The specific problens of feeding animals housed in the above manner were
discussed in the report generated by the task force investigation of
Aspartanme in 1975/1976. We will reiterate them here

Housi ng experinmental animals in this manner (controls, |ow, nedium & high
dose animals randomy distributed on the sanme rack) would greatly increase
the chance of administering the wong diet to the animals. The chance of
error was conmpounded by the nethod used to feed the aninmals which was as
follows: At the specified intervals, the aninmals were weighed, and the
enpty food jars were renmoved, wei ghed and new food jars placed in the
cages. The new (filled) food jars were placed on a nobile cart in rows
corresponding to dose group (See Exhibit #8). The cart was wheeled to the
Intec Unit and placed up against it with the rows of high dose jars
farthest away fromthe operator. The operator started fromthe upper |eft
corner of the housing rack, (See Exhibit #7), renoved the nylar card from
the cage and inserted it into the Intec Unit. This printed out the
animal's identification nunmber. A color coded card for dose level, also
bearing the ani mal nunber, renained on the cage. The technician then
opened the cage, renoved the aninmal, placed it on the scal e pan, pushed
the button to register the weight and returned the animal to its cage. He
then renmoved the enpty food jar, placed it on the scale and pushed the
button to record the enpty feeder weight. The enpty jar was placed on
anot her nobile cart provided for that purpose. The new (filled) jar was
sel ected fromthe appropriate row according to dose |evel (Exhibit #8),

pl aced on the scal e, weight recorded, and the jaw placed in the cage. The
Card was then renoved fromthe unit and repl aced on the cage.
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This procedure was repeated for all cages proceeding fromleft to right.

It is inmportant to note that none of the food jars were identified in any
manner, as to animal nunber or dose level. The position of the jar on the
cart was the only nmeans of identifying the proper dose |evel.

Thi s procedure was used when concentrations were changed. At other tines,
the feeder jars were weighed; filled with the appropriate diet/dose

wei ghed and replaced in the cage. |If a feed container was al nost enpty,
or contained feces, it would be replaced with a new contai ner.

| DENTI FI CATI ON OF ANI MALS

No ear clips or other methods of uniquely identifying each animal were
used. Aninmals were individually housed (one ani mal per cage) and a col or
coded card containing the cage nunber, conmpound nunber, project nunber
(Path-Tox No.), and dose |evel was attached to each cage. Wen an ani nal
di ed during the study, the color coded identification card was renoved
fromthe cage and acconpani ed the aninmal to the necropsy | aboratory.

Also attached to each cage was a Mylar Card which identified the aninals
for the Conput er System

At the tine of death or sacrifice the animals were assigned a pathol ogy
nunber which was used to identify the animal during tissue processing, and
on all records pertaining to pathology. The pathol ogy nunber was a
five-digit sequential nunmber assigned by the pathol ogy departnment. An
exanpl e of a pathol ogy nunber is 94.893. The nunber was etched on al
slides as a permanent identification.

Al animals that died during the study were assigned an additional nunber
called a "Master Nunber". The naster nunbers denote the chronol ogi ca
order in which the animals died during the study, by dose group. For
exanpl e, CvB8 woul d be the 38th Control Male to die during the study.
Mast er nunbers were noted only on the gross pathol ogy sheets and not
recorded for all aninmals. Four animals that died during the study had no
mast er nunbers. We were not able to |ocate any other records providing
the m ssing nunbers. Al so, two of the master nunbers (CVM28 and CVR29) were
out of sequence.
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A chart was made by the FDA team which shows the ani mal nunber (cage #),
pat hol ogy nunber, naster nunber, and the conpl ete pathol ogy history of
each animal. The chart is organi zed by dose group, and is attached as
Exhi bit #35.

ANTE- MORTEM OBSERVATI ONS

"Observations for Drug Effects” records are attached as exhibits #70 & 71
These records were conpleted on a weekly basis for the first four weeks,
every two weeks through week 12, and every 4 weeks thereafter. each
record lists the animals in a specific housing group, and entries are nmade
for the follow ng paraneters: appearance and awareness, rales, eyes, notor
activity sensory loss, urine/feces, appetite/thirst, and tissue
masses/ | esions. There is also a space for notes, and nasses are routinely
descri bed on the reverse side of the sheet. The top of the sheet has

bl ocks for entering the date of observations, nunmber of weeks on
treatnment, and signature or initials of the person making the
observations. It was noted that many of the observation records were not
signed or initiated. Following is a tabulation of the nunbers of records
i n which the person naking the observations is not identified.

HOUSI NG
GROUP NO. OF RECORDS NOT SI GNED OR | NI TI ALED

A 6 (wks 80, 92, 84, 88, 93, 94)

B 6 (wks 80, 84, 88, 92, 93, 96)

C 5 (wks 80, 84, 88, 92, 96)

D 7 (wks 79, 80, 84, 88, 92, 94, 96)

E 6 (wks 76, 80, 84, 88, 92, 96)

F 9 (wks 76, 77, 80, 81, 84, 88, 92, 93, 96)
G 5 (wks 80, 84, 88, 92, 96)

H 11 (wks 1, 68, 76, 80, 81, 83, 84, 88, 92,

95, 96)

J 6 (wks 76, 80, 84, 88, 92, 96)

K 8 (wks 71, 76, 80, 84, 88, 92, 93, 96)

L 5 (wks 76, 80, 84, 92, 96)

M 5 (wks 76, 80, 84, 92, 96)

TOTAL 79 records not signed or initialed

In addition to the lack of signatures, it was noted that many of the
records were not originals, but appeared to be xerox copies of the
originals. Surprisingly, sonme of the xerox copies had "original"
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initials. It was obvious that the initials had been placed on these
sheets sonetine after the sheets had been filled out, and after they had
been copi ed.

Sone exanpl es of discrepancies of this type are as foll ows:

1.) In housing group A, 26 of the 39 observation records were xerox
copies with original initials.

2.) In housing group B, 27 of the 43 observation records were xerox
copies with original initials.

3.) The record for week 76 of housing group A was a xerox copy but the
date, initials, an week are all original.

4.) For week 96 of housing group K, both an original and xerox copy of
the observation record are present. The xerox copy has ori ginal
initials and a "B" entered in the "tissue masses and | esi ons”
colum. There is also an entry in the "notes" colum for rat
#K25CF. The original record also has a "B" entered in the
"notes" colum. All of the above entries had obviously been
nmade sonetine after their original record had been conpl eted and
t he xerox copy nade.

5.) A record dated 4-27-73 for housing group M does not have the date
entered. The observations were made for this aninmal on sheets
covering weeks 92, 96, 100 and 104, indicating that the aninm
was dead. The record for week 108, however, shows that the
animal is alive, with notor activity, appetite, and thirst. The
record for week 112 again shows that the animal is dead.

In addition to the di screpancy noted above, there is al so an obvious error
in the dating of these records; the observation sheet for week 92 is dated
June 13, 1973, and the observation sheet for week 88 is dated July 16

| 973.

Ant e-nort em observations were al so made on other types of records. A
volunme entitled "Tissue Masses and Deat hs" (exhi bit #65) has a record of
the date that each animal died during the study. The deaths are recorded
intw different ways in this volune. One record has a chronol ogical |ist
of deaths, and another record has a |ist of deaths organi zed by housing
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group. This volunme al so has a "pal pati on Record", which describes each

ti ssue mass,

and lists the date that

it was initially detected.

It was noted that many of the animals in the sequential record of deaths

were |isted out of sequence.

that were out of sequence.

(* indicates ani nal

ANl MAL NO.

EG6HN
E24HM
GlOLM

L11CM
Ci7C™m
Al4MM

A24HM
Cl4HM
E22CM
E29LM
A4CM

E26CM
Cl2LM
L20CM

Al CM
Al8CM
J19wWM

F25HF
D21CF
H6 CF
ML2CF

F18CF
H22LF
D25MF

&LM
G/CM

Following is a tabulation of the aninmals

is listed out of sequence)

DATE FOUND DEAD

8-12-73
8-16-73
*8-14-73

5-6-73
*5-4-73
5-21-73

10-15-73
*10-27-73
10-19-73
10-25-73
10-26-73

11-15-73
*11-14-73
11-19-73

11-25-73
*11-18-73
12-10-73

6-10-73
*6-9-73

6-17-73
*6-16-73

7-22-73
*8-20- 73
7-25-73
10-5- 73
*6-14-73
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NO. OF DAYS ON TREATMENT

640
640
638

535
542
560

707
718
707
714
718

735
736
732

748
741
754

576
577
579
575

615
641
623

689
567



The log of aninmal deaths in the "tissue nmasses and deat hs" book was
considered the primary data. Animals were allegedly recorded in this book
as they died. Wen the above discrepancies were pointed out to Searle
personnel, we were told by Tony Martinez on 4-28-77 that this | og was
conpiled fromthe body and feeder weight data. Wwen it was pointed out
that the exact date of death could not be determ ned fromthe body and

f eeder wei ght data, or fromthe observation records, we were told that the
primary record of animal deaths was the | og organized by Housing Goup in
the "Ti ssue Masses and Deat hs" book. We were told that the chronol ogi cal
|l og of animal deaths was made by transferring the data fromthe | og

organi zed by housing group, and therefore the aninals being recorded out

of sequence was not significant.

We then pointed out that the chronol ogical record of deaths al so contained
the date fixed "in toto" and the date autopsied, neither of which were
found on the | og organi zed by housing group. |If the data was transferred
fromone record to the other, we wondered where the "date fixed in toto"
and "date autopsied" came from W posed this question to Searle
personnel and we were finally told on 4-29-77 that the "fixed in toto" and
"date aut opsi ed" colums on the chronol ogi cal record of deaths was
considered to be primary data, although it was prepared sinmultaneously

wi th the pathol ogy sheets, which contained the sane data.

Anot her source of ante-nortem data was the opht hal nbscopi ¢ exam nati on
record. Dr. Youkilis perforned the eye exaninations at periodic intervals
and recorded his findings on the ophthal noscopic record sheets. These eye
exam sheets were eventual ly attached to the pathology records, and the
results of the eye examwas incorporated into the Cinical H story of the
ani mal on the pathol ogy sheet.

During our review of the pathol ogy records we noted that there were no eye
exam sheets for 15 aninmals, all of which had been included in the

i ndi vi dual Opht hal noscopi ¢ Findings in the subm ssion to FDA (Vol. 1

table 1, pages 122-133). All of these nissing eye exam sheets were for
aninmal s that had died during the study. On 6-30-77 we interviewed Donna
Hel ns, who told us that she would nmake an attenpt to find the m ssing
records. W advised her that Dr. R Stejskal had told us on 6-29-77 that
not all of the eye exam sheets were attached to the pathol ogy records, and
that there nay be another file of eye exam sheets sonewhere
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On 7-1-77 Donna Hel ns reported that she had found the nmissing eye exam
sheets in the K-1 File Roomin K-Building. After review ng these records
we found that a few discrepancies still existed. They are as foll ows:

1.)

2.)

3.)

It appears that animal J3CM on page 125, Vol. | of the
subm ssion to FDA is in error. W could find no records
to substantiate the |isted corneal scar and hazi ness for
this animals. Al so, the observation records indicate that
J3CM died at week 78. It appears that the correct animal
on page 125 should be J2CM and not J3CM

We found eye exam sheets for H26M- and J29CM vyet the
findings were not reported in the subm ssion to FDA

There seens to be a di screpancy between GL6CM and GL2CM
The pat hol ogy sheets for both of these aninals report the
i denti cal ophthal noscopic finding, yet there is no eye
exam sheet for GL2CM and only the finding for GL6CM was
reported in the submission to FDA (Vol. 1, p. 125).

During our data review, we found an internal meno fromDr. Youkilis to
K.S. Rao, dated 4-28-74. The text of this meno is as follows: "

Note... This entire nenp was expunged fromthe delivered
docunent, by parties unknown.

A copy of the above nmeno is included in exhibit #72. Dr. Rao and Dr.
Youkilis are no | onger enployed by Searle.
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When an aninmal spilled an excessive anmount of food, this was noted on the
observation records by nmeans of an asterisk in the "appetite/thirst”
colum. The asterisk was al so used to denote food spillage on the

Tel etype sheets for body/feeder weight data. The anmount of food spill age
was not quantitatively determ ned by the technicians assigned to observe,
feed and weigh the animals, but we were told that they nmade an effort to
return spilled food to the food cups whenever possible. WE were also told
that food consunption data for those rats marked with an asterisk on the
body/ f eeder wei ght sheets was not used in Searle's statistical analysis of
t he dat a.

The "pal pation record" in the "Tissue Masses and Deaths" vol ume shows that
tissue masses were sonetinmes excised fromthe aninmals. The record

i ndicates that a tissue nmass neasuring 1.5x1.0cm was exci sed from ani ma
B31HF on 2-10-72. The record also shows that a "skin incision over mass”
was perfornmed on aninmals C22LM and &25LM on Feb. 10, 1972.

DOSACE, BODY VEI GAT AND FOOD CONSUMPTI ON

DKP | evel s for the feeding study were nultiples of 100, 200 and 400 tines
the estinmated human dose. The levels in g DKP/ kg body wei ght/day were
0,0.75, 1.5 and 3.0 for the control, low, nedium and high treatnent
groups, respectively. The doses were nmixed in the diet as described in
Cal cul ating Diet Concentration and Bl ending of Treatnment M xtures.

I ndi vi dual body wei ghts were recorded weekly for the first four weeks,
once every two weeks for the next eight weeks and once every four weeks
thereafter. The anmount of food consuned was nmeasured every week. An

aut omat ed wei ghi ng system was enpl oyed consisting of an Intec bal ance and
a Tel etype machine. The Tel etype produces a typewitten sheet and a
machi ne-readabl e punched paper tape. Al the typewitten sheets for the
study were avail able. Xerox copies of these sheets were taken to the

Di vi sion of Mathematics and technical Operations Staff of the form and
cal cul ated by a computer program designed by Dennis W/ son, Division of
Mat hemati cs

In designing the conmputer programit was necessary to nake certain
assunptions on the handling of the data. One assunption concerned m ssing
data, e.g. the enpty feed cups weights were mssing for the "D' housing
group at the 12th week. Dr. George Cay, G oup Leader, CNS Pharnacol ogy,
Searle and scientific co-ordinator for the FDA team was unable to
deterni ne whether these animals were onmtted fromthe food consunption
calcul ations for that week, or whether the data for these animals from
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the 11th and 13th weeks were averaged and the average substituted for the
m ssing data. Enployees of Searle's Math-Stat Departnent who had wor ked
on the programfor this experinment are no | onger with the conpany. Dr.
Clay calculated a few of the figures fromthe 11th and 13th weeks and
stated that it appeared that the data had been averaged. For the FDA
recalculation it was chosen to omit the aninmals with the m ssing weights
fromthe calculations. |In several instances (For exanple, C group nal es,
m d and high levels for the 13th week; A group nales, high level for the
99t h week) the dietary concentrati on shown on the weight sheets did not
agree with the concentration listed for that I evel in the other housing
groups. Dr. day assured us that all the animals of the sane sex in a

gi ven experinmental group received the same dose for the sane week on the
experiment. He also assured us that the Searl e conputer programdid not
pick up the doses fromthe weight sheets. In the FDA program the dietary
concentrations were taken fromthe diet calculation sheets (Exhibit #34).
Certain animals on the raw data sheets were marked with an asterisk. Dr.
Clay explained that the asterisk indicated spillage and such animals were
omtted fromthe food consunption cal culations. This practice was
followed in the FD conputer program |In calculating the food consunption
(g food eaten/day/ kg body weight) and the dosage (ng test

conpound/ day/ kg body wei ght), the body wei ght used was the weight at the
end of the period under consideration, i.e. the current weight.

In addition to the cal cul ati ons which were included in the Searle

subni ssion, the FDA programincluded cal cul ati on of the actual amount of
food ingested, i.e., the total amount of diet ingested mnus the test
conpound, and of the food efficiency (g weight gained/ 100 g actual food
eaten). The food efficiency was cal culated in order to deterni ne whether
the volunme of DKP in the diet (which exceeded 7% of the diet for the high
dose nales at intervals during the study) was contributing to the body
wei ght depression seen with DKP> This explanation of the body wei ght
depression was discussed by Dr. John H Rust, a Searle consultant, in a
meno dated April 5, 1976 to Dr. R MConnell; in a meno to the file dated
Sept enber 30, 1974 by Dr. McConnell; and in a nemo to Dr. K S. Rao dated
August 29, 1974 by Dr. G L. Schoenhard. (Exhibits #36-38).

The average body weights and wei ght gain (% change/ week) fromthe FDA

anal ysis of the Searle raw data are presented in Table 1 (Exhibit #39)
whi ch corresponds to Table 3 of the Searle subm ssion.
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Wei ghts which differ fromthe Searl e subnission by one (1) g or nore and
wei ght gains by 0.1 percentage point, or nore are underlined. Fifteen
di fferences were noted as foll ows:

Aver age Body Wei ght Discrepancies

Dose Searl e
Days Sex Level Subm ssi on Cal cul at ed
280 M M 591.7 589. 2
364 F L 353.2 345.1
420 M M 613. 2 614. 4
700 M C 595. 4 579. 3
728 M C 594. 4 597.2
728 F H 343.1 341.2
784 F C 453. 4 459. 9
Percent Wi ght Gain D screpancies
Dose Searl e

Days Sex Level Submi ssi on Cal cul at ed
14 M C 35.11 35. 23

21 M C 22.80 22.69
280 M M 0. 33 0.21
364 F L -0.16 0. 04
392 F L 1.13 0. 85
728 F H 0. 32 -0.18
756 F H -0.14 0. 08
805 F C -0.04 -0.39

The food intake (in g/day and in g/kg/day) and dosage (in ng/kg/day) from
the FDA analysis are presented in Table 2. This table corresponds to
Table 4 of the Searle submi ssion. there are nunerous discrepancies (in
excess of 80) of one (1) gramor greater in the food i ntake expressed in
grans/day. Many of the discrepancies are probably the result of an error
in the Searle conputer program (see Exhibit #76). Through this error
there was a failure to adjust the food intake for the precise nunber of
days between wei ghi ngs for the individual housing groups. This
programm ng error had been pointed out to Searle by the Task Force but no
anendnent to the Searle subm ssion was made. There are nore than forty

di screpancies of 5 or nore grans when the food intake is expressed in

g/ kg/ day. The Searle progranm ng error would contribute to discrepancies
in this expression of the food intake. The use of the current body wei ght
in the FD analysis may al so be a contributing factor. Mst of the dosage
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calculations fromthe FDA programdiffer fromthe Searle subm ssion by 10
or nore ng. The two factors of the Searle programm ng error and the use
of the current body weight in the FDA analysis would contribute to

di screpanci es between the FDA anal ysis and the Searl e subni ssion. Despite
the di screpanci es the FDA anal ysis shows dosage | evels corresponding to
the intended levels of 0.75, 1.5 and 3.0 g/kg/day. The test conpound
woul d have to be honbgeneously m xed into the basal diet in order for

t hese cal cul ated dosage |l evels to be actually consunmed. Al

di screpanci es between the Searl e subnission and the FDA anal ysis shown in
Tables 1 and 2 are underlined.

Table 3 presents the food efficiency (g gained/ 100 g actual food consuned)
calculated in the FDA analysis. There is no corresponding table in the
Searl e submission. Tables 1, 2 and 3 and the conmputer printout of the FDA
anal ysis are Exhibits # 39-42. Statistical analysis of the body weight
and food consunption data was made and is shown as exhibit #73.

ORGAN VEI GHTS

Organ Wights were entered on the gross pathol ogy sheets at the tine of
autopsy. W conpared all of the individual organ wei ghts on appendi x
table 5 in the submission to FDA (Vol 1, pp. 222-226) with the original
data on the gross pathol ogy sheets. A total of eleven (11) errors were
noted in transcribing the raw data fromthe pathol ogy sheets, to the
tables in the subm ssion to FDA

The errors are tabul ated bel ow.

W . Shown In W . Recorded on

Ani mal No. Organ Subni ssi on Original Pat hol ogy Sheet
Al2CM Ki dneys 3.75 G 3.45 G

L28LM Ven. Prostrate 747 ng. 474. 7 ny.

Col MM Ki dneys 9.40 G 9.219 G

CO2HM Ki dneys 1.46 G 4.259 G

E14HM Ki dneys 11.74 G 4.746 G

J12HM Pituitary 3.0 ng. 3.3 ny.

J30HM Ven. Prostrate 444 ny. 444. 8 ng.

F17CF Ovari es 36.7 ny. 233.5 & 36.7 ny.
H30CF Li ver 9.4 G 9.493 G

B20HF Ut er us 1115 nyg. 1155 ny.

K11HF Adrenal s 799. 1 ny. 797.1 ny.
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Copi es of the applicable pages of the subnission, appendix table 5 wth
errors indicated, are attached along with copies of the gross pathol ogy
sheets docunenting the errors. (See exhibit #83)

DI SEASES

The subm ssion to FDA (Vol. 1, P. 10) reported that an unidentified

i nfectious di sease spread anong the ani nal s between 12 and 14 weeks of
treatnment, and that a second unidentified infectious disease occurred in
hi gh inci dence between 48 and 52 weeks of treatnent. |In both cases, the
control and treated rats were reportedly affected with equal frequency and
severity. The same page of the subnission also stated that over a period
of two weeks, a total of 17 animals (8 control, 3 |ow dose, 4 nmedi um dose,
and 2 high dose) died. A nmenorandum dated Cctober 13, 1972, and that nore
animals were norbid. Dr. Rao reported that this primry antenortem
synpt om observed was i nappetance and | abored respiration. Postnortem
exam nati on of dead animals revealed primary |esions in the [ungs, and

I ungs exhi bited patchy pneunonia, according to Dr. Rao. The neno indicates
that Dr. Rao intended to administer 10,000 units of penicillin G
intranuscularly, to all the animals 2 to 3 tines per day beginning
10/30/72. A copy of Dr. Rao's nmenp is attached to the protocol (See

Exhi bit #77, Section 1).

The subm ssion to FDA (Vol. 1, P. 10) stated that, "to prevent further
|l oss of animals, all norbid rats were injected INwith 20,000 units of
potassiumpenicillin Gdaily for 4-8 days."

A review of the injection records (attached to Vol. A of Exhibit #75)
showed that some animals were treated between approximately 51 and 60
weeks, and in one instance, a high dose animal, kB3HF, received at |east
10 injections. |In addition, some aninmals received 30,000 units per day
(10,000 units 3 tinmes per day) rather than the 20,000 units reported in
t he submi ssi on.

The records also indicated that penicillin was admnistered to four rats
begi nning on May 16, 1973, and continued daily through May 28, 1973. This
third occurrence of infectious disease and penicillin adm nistration was

not reported in the subm ssion to FDA
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SURVI VAL

An attenpt was made to construct a Survival Table using data fromthe
"Ti ssue Masses and Deat hs" book.

W were unable to determi ne the exact nmethod used in constructing the
table in the FDA submi ssion. There was sone survival data in the "Tissue
Masses and Deat hs" book (Exhibit 65), but this only extended through week
109 and consisted solely of running totals. According to Tony Martinez
deat hs purportedly were initially recorded in any one of the follow ng
docunent s:

(1) Body/Feeder Wi ght Sheets
(2) Autopsy/Pat hol ogy Sheets
(3) (Observation Sheets

(4) Pal pabl e Mass Sheet

He said that aninmals found dead at feeding/observation intervals were
usual | y recorded on the observation, or Body/ Feeder Wi ght Sheets. At
other tinmes, the death was recorded on a "scrap" of paper and then |ater
transcribed to one of the docunents. The term "scrap of paper" was used
by Searl e personnel both during the Task Force and current investigations.
No not ebooks contai ni ng observati ons or deaths ever surfaced during either
investigation. Animals killed "in extrem s" were recorded on Autopsy
sheets. The least likely source for original death recording woul d be the
Body/ Feeder Wi ght Sheets.

Dat es of death sometimes differed on the various records, making it

i mpossi ble to determi ne which one was correct. A survival table was
finally constructed for weeks 40-115, using the Body/Feeder wei ght

tel etype (hard copy) sheets and dates on which animals no | onger appeared
as a base (Exhibit 68). In this manner, the nunber of days on study was
calcul ated for each animal (Exhibit 66). Using starting dates for each
group, a cal endar was nade to enconpass the entire duration of this study
(Exhibit 67). Toward the end of the study, sone feedi ngs/observations
were made at intervals such as 109 3/7, 110 6/7 and 111 6/7 weeks, so sone
differences are anticipated between this table and the one in the FDA
submi ssion. However, the final nunber of animals in each dosage group
and sex do coincide. The table constructed for this report was on a
weekly basis; that in the subm ssion covering only weeks 40, 46, 52, 60,
68, 76, 84, 88, 92, 96, 100, 104, 108 and 115.

(44)



A Life Table Analysis was performed fromthe Survival Table by Dennis

W son, Departnment of Mathematics, Bureau of Foods (Exhibit #73). The
femal e control population differed fromthe high | evel population p < 0.05.
The mal e control population differed fromboth the nedium and hi gh dose
levels (p. 0.05 in both cases). |In all cases, the differences are due to
the higher nortality |evel of controls.

CLI NI CAL LABORATORY ANALYSI S
A. dinical |aboratory procedures.

Hermat ol ogi ¢, clinical, chem cal and urinalysis exam nations are descri bed
on pages 5-7 of Volume | of the subm ssion. The sanme rats were enpl oyed

for all clinical |aboratory exam nations throughout the study. |In cases

where one of these rats died during the study, another rat chosen froma

correspondi ng group was substituted

The foll owi ng hemat ol ogy paraneters were nmeasured at treatnent days
42,92, 189, 364,547 and 734: henatocrit, henpglobin, total RBC, total WBC
differential WBC, and prothronbin tine.

The following clinical chemstry (serum neasurenents were made: pyruvic
transam nase (days 42,92, 189, 364, 547, 736), gl utam c oxal oacetic

transam nase (days 41, 92, 189, 364,547 and 734), al kaline phosphatase (days
42,92, 189, 364, 547.734), total bilirubin (days 42,,92,189, 364, 547, 734)

bl ood (serum) urea nitrogen (days 42,92,189,364), total chol esterol (days
42,92, 189, 364, 734), L-phenyl al ani ne (days 42,92, 189, 364, 547, 734) sodi um
(day 734), potassium (day 734), calcium (day 734), protein el ectrophoresis
(day 734).

The followi ng urinalysis (2 hour collection) nmeasurements were nade at
days 42,92,190, 364,547, & 734: specific gravity, pH, occult bl ood,

protein, bilirubin, mcroscopic on sedinment, and phenyl ket ones; gl ucose
and ketones were determ ned at days 42,92, 190, 364, & 734; urobilinogen was
measured at day 42, 190, 364 and 547.

We noted that some of the data sheets for urinalysis had erroneously
| abel ed t he phenyl ket ones test val ues as "phenyl al ani ne" (see exhibit
#84) .

Sone chol esterol and BUN deterninati ons were carried out which were not
described in the subm ssion to FDA. They were as foll ows:
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1)

3)

4)

5)

1)

2)

3)

Serum chol esterol determ nations were done at days 796 & 798 (termnal
bl eedi ng), but not included in the subnmission to FDA

The protocol indicated that clinical chenistry determ nations,

i ncludi ng serum chol esterol, were to have been perfornmed at term na-
tion. The submission to FDA (Vol. 1 p. 286) reported a significant

decrease in serum chol esterol that was nore perceptible towards the

end of the study, and nay have been related to conpound admi ni stra-

tion. Therefore, the omitted data may have been inportant. (Copies
of these data were obtained and are attached as exhibit #77,

Section V.

BUN det erm nati ons were done at day 546 but not reported in the
submi ssion to FDA (see exhibit #77 Section V)

Serum chol esterol s were al so done on day 546 and not reported in the
subm ssion (see exhibit #77). These determ nations were only done
for females, and only for a few animals, reportedly due to insuffi-
cient quantity of sanple.

BUN s were al so done on day 735 and not reported in the subnission.
This data was not conplete for all aninmals at day 735.

Addi ti onal animals (other than those designated) were bled at the
regul arly schedul ed times and determni nati ons were nade. These
determ nati ons were not reported and we coul d not deterni ne why the
aninmals were bled. (See Exhibit #77)

A list of persons involved with |ab analysis along with their
responsibilities and duties is as foll ows:

Judith R Hehmal? - Nov 1971 to present, Supv., Cinical Chemstry,
section of Bioanalytical |aboratory.

Judith A. Beauchanp - Supervisor, Henmatol ogy Laboratory, April 1971
to present.

Deni se Prikins? - Supervisor Hematol ogy Laboratory until April 1971
(no | onger enployed by Searle).
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Bart Tangonan
Tony Marti nez
David Kie
Robert Spaet

The above four persons in the toxicol ogy departnment were involved with
assenbling data for clinical chenistry and hemat ol ogy deterninations for
April 1973 to Feb. |974.

Joyce Schul mann - performed urinalysis and hematol ogy determ nations from
April 1973 to Feb. 1974.

Philip Miell ner - Technician in Path-Tox Dept. July 1970 till end of
st udy.

Janet Praal - Technician, prepared individual work sheets for urinalysis.
No | onger enployed by Searl e.

C. The follow ng enpl oyees were interviewed regarding clinical |ab
procedures, and nethods for recording clinical |ab. data.

1) Bart Tangonan on 6/1/77 regarding the recording of data.
2) Judith Beauchanp, on 6/2/77 regardi ng hemat ol ogy and uri nal ysi s.

3) Judith Schmal, on 6/2/77, 6/7/77, and 7/29/77 regarding clinica
chemi stry.

4) Tony Martinez, on 6/3/77 regarding urine and bl ood coll ection,
and recordi ng of data.

5) Jane Drury, on 6/7/77 regardi ng el ectrophoresis.
Accounts of these interviews are attached as exhi bits #47-54.

D. Oher Docunents and Procedures Used to Authenticate Cinica
Laboratory Data values in Subnission were as follows:

1) One loose |eaf volume entitled "SC-19192: 104 Wek O al
Toxicity Study In The Rat. PT - 988573 Protocols, Organ
Wei ghts, Dosage, Hematol ogy, Urinalysis, Blood Chem stry,
Protein El ectrophoresis.” The volunme was subdivided into
sections according to the above paraneters. The individua
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pages (See Exhibit #77, Section | X for exanple) are conposed

(2)

of forms containing the appropriate neasurenments and units
printed on the left side of the page onto which data on
"sticky back sheets" corresponding to each of these
neasurenments were pasted in columms representing the various
time periods. These pages, in addition to other information,
were headed by the identifying nunber of the rat for which
the measurenents were made. The information on the sticky
back sheets (see Exhibit #77, Sec. 1X) was copied (hand
written) from | aboratory not ebooks, sheets, Auto-

anal yzer Charts, teletype sheets (on line data generated by
anal ytical instruments) or conputer printouts (containing
raw and cal cul ated data resulting fromon line or off line

i nput data frominstruments) by individuals of Genera

Toxi col ogy Section (see interview with Bart Tangonan).

Many of the pages were initialed "BRT" (apparently by Bart

R Tangonan). Most of the final values transcribed into

the sticky back sheets resulted apparently from cal cul ations
made directly by the anal ytical instruments or by externa
conputer using the appropriate stored equations and data for
the reference standards.

Since the val ues appearing in the volune referred to in the
above section were copied fromother sources, an attenpt was
made to verify these values by examning the information in
these sources. No attenpt was made to recover the tel etype
sheets, or conputer printouts which we were told were no

| onger available or could not be recovered (see interview

with Judith R Schmal, Exhibit #54). Al |aboratory notebooks
that might contain the original data were requested. Notebooks
dated prior to the dates of the DKP study were excluded. The
appropriate | aboratory notebooks were then identified by BA
nunbers which were listed on the top sections of the sticky
back sheets included in the volume referred to above.

Exani nation of these few | aboratory notebooks revealed only a
very snmall anpunt of data would could be used for additiona
verification of the values in the subm ssion. It was necessary
to obtain the consultation of Judith Schmal to clarify the
systemused to relate the values in these books with the
corresponding rat and period of tine of bleeding. The follow ng
not ebooks, as designated by information on the front covers,
wer e exam ned:
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1) Lab. notebook #N-26375 (henatol ogy), 25 June 71 to 1/21/72.

2) Lab notebook #127133 (phenyl al anine), 10/8/ 71 to 4/21/72.

3) *Lab notebook #113239 (cholesterol), dated 5/1/72.

4) *Lab not ebook #17, BA #0007118926 (SGOT), 12/27/71 to 2/25/72
5) Lab not ebook #126472 (phenyl al anine), 4/21/72 to 6/8/72.

6) Blue Book #1591, identified "JF VON - 70" (henmtol ogy).

7) Columar book #21, identified "JF VON 27" (Differential cel
counts).

8) Spiral notebook identified "JABEA-" (coagul ati on/ prot hronbin)
dated 7/23/71.

9) *Spiral notebook #16, (SGOT), 8/27/71 to 12/16/71.
*Those books (3,4, & 9 above) narked with an asterisk provided us with no
useabl e data, because a formula or standard curve (no | onger avail abl e)

was necessary to convert the data.

Copi es of the applicable pages fromall of the above notebooks were
obt ai ned, and are included in exhibit #77.

The foll owing data were cross checked agai nst avail abl e data from ori gi nal
entries (in addition to being checked agai nst transcri bed data on "sticky
back sheets" in bound vol une):

1. Hematol ogy - Erythrocytes:
Treat nent days 42,91, 364 & 546 Mal es and Fenal es.

2. Hemmtol ogy - Leucocytes, WBC
Treat ment Days 42, 91, 364, & 546 Mal es and Fenul es.

3. Hemmtology - Leucocytes, Differential
Treat rent Days 42,91, 189, 364, & 546, Ml es and Femal es.

4. Hematol ogy - Coagul ogram Prothronmbin Tine:
Treat ment Days 42 & 91, Males and Fenal es.

(49)



5. Phenyl al ani ne.
Treatment Days 42,189 Mal es and Fenml es, Day 91 Ml es.

D screpanci es were found between the clinical |aboratory

net hods descri bed on pages 5-7 of subm ssion Volune 1
(referenced on page 120) and those actually carried out.
These di screpanci es were docunented by the interviews
described in Section C and in a docunent (Exhibit #77,
Section Il) voluntarily submtted by Jutidy Schmal, June

7, 1977 in response to requests for clarification of the
clinical chem stry procedures as they were actually conducted
in regard to anal ytical nethology instrunentation, and
processi ng and recordi ng of data.

1) d utam ¢ Pyruvic Transam nase

Ref erence: Russell, C.D. and Cotlove, E. (1971)/
Cin. Chem 17; 1114

The reference describes a coupled reaction U. V. assay for
serum gl ut am ¢ oxal oacetic transam nase in which malic
dehydr ogenase i s used.

As described by Judith R Schmal (June 7,1977) glutamc
pyruvi c transam nase was assayed by a nmethod adopted from
Sigma Kit Technical bulletin #410 - U. V. using Lactic acid
dehydr ogenase.

2) G utani ¢ Oxal oacetic Transam nase
Ref erence: Sanme as in (1) above.

As described by Judith R Schnmal (June 7, 1977), from Novem
ber 1971 to March 15, 1972 a manual colorinmetric method
(Fernto Kit) was used (enploying dinitrophenyl hydrazine).
From March 15, 1972 the nmet hod used was adapted from Si gna
Kit, Technical bulletin #410 - U. V. using Lactic acid
dehydr ogenase.

3) Bl ood (serum urea nitrogen.

Ref erence: Marsh, (Marsh in Submi ssion) WH., Fingerhut,
B. and MIller, H (1965). Cin Chem 11, 624.

The referenced nethod calls for reaction of urea with diacetyl
nmonoxi ne in the presence of thiosem carbazide and ferric
ions in a relatively weak acid sol ution.
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As described by Judith R Schmal (June 7, 1977) the nethod
used from Novenber 1971 to February 1, 1974 was adapted
fromFernco Kit Bulletins #20 and 20-1. Urea is hydrolyzed
to ammoni a and carbonic acid in the presence of urease.
Ammoni a is detected by the Berthelot reaction to produce

i ndophenol. From February 1, 1974 the "direct serum nethod"
nmodi fied fromthe method of Marsh et al was used.

4) Phenyl al ani ne

Reference: Hill, J. B., Sunmer, G K Pencer, M W Resz
N. O. (1965) Chin Chem 11, 541

From Nov. 1971 to about Septenber 1972 there is no docunenta-
tionin file as to nethod used. From about Septenber 1972
the nmethod used was a fluronetric deternination in the pre-

sence of ninhydrin and |-1eucyl-I-alanine as adapted from
McCanman and Rubins. (This is a manual nethod nodified for
automation by H Il et al - reverenced above) (Judith R

Schmal , June 7, 1977)

5) Cal cium
Ref erence Pybus J., (Pylrus in submssion), Feldman, F. J.,
and Browers (Borrers in Submission) Jr., G N (1970) din.
Chem 16 (11 in subm ssion), 998.

The referenced met hod invol ves the nmeasurenment of total cal-
ciumin serumby atom c absorption spectrophotonmetry. As
described by Judith R Schmal (June 7, 1977) from Novenber,
1961 to February 1974 the procedure used was a colorinetric
procedure using Corinth dye as adapted from Ki ngsl ey and
Robnet. From May 21, 1973 the nmethod used was atonic absorp-
tion spectrophotonetry, as adapted from Pybus et al
(reference above)

6) Total Chol esterol

Ref erence: Levine J. S., Mrgenstern, S., and Vlastelica
D. (1968). Automation Anal Chem pp 25-28, Technicon
Synposi a 1968.

We were unabl e to check the above reference because of diffi-

culty up to now in obtaining a copy of the publication, but as
shown bel ow two di fferent procedures were enpl oyed to neasure

total serumcholesterol at different times during the study.
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(Judith R Schnal, June 7, 1977). From Novenber 1971 to
July 2, 1973 the nethod involved reacting an isopropano
extract of serumwth ferric chloride (nodified from Bl ock
Tirret and Levine). FromJuly 2, 1973 the nethod used was a
direct serum nethod using a nodified Lieberman - Burchard
reaction.

7) @ ucose

Ref erence: Frings, C S., Ratliff, CR and Dunn, R T.
(1969) Advances in Automated Analysis 1, 73

This reference was not checked (because of difficulty up
to now in obtaining a copy of the publication) but as shown
bel ow two di fferent procedures were enployed to nmeasure
serum gl ucose at different times during the study (Judith
R Schmal, June 7, 1977).

From Novenber 1971 to Cctober 16, 1972 the nethod was a
gl ucose oxi dase determnation (nodified Gertrud Acrow)
using protein free filtrates. From Cctober 16, 1972 the
met hod was a direct serum O Tol ui di ne reaction as nodi -
fied fromFrings, Ratlif and Dunn.

In the case of four of the above paraneters (glutam c pyruvic
transam nase, gl utanic oxal oacetic transam nase, blood urea

ni trogen and cal cium different nethodol ogy was used during
part of the study then was indicated in the subnission. For
one paraneter (phenylal anine), there was no docunentation as
to the method used for one period of the study and for two
other paraneters (total chol esterol and glucose), two different
met hods were used for each of the paraneters while only

one was referenced in the subm ssion.

Al kal i ne phosphatase was neasured generally as referenced
in the subm ssion (MConb, R B. and Borrers, G N (1972).
Cin. CHem, 18, 97 in that the nethod invol ved measuring

t he production of p-nitrophenol from p-nitrophenyl phosphate
However starting July, 1973 there was a "re-optim zation of
reagent concentrations" (Judith R Small, June 7, 1977).

The above changes in procedure could conceivably result in dif-
ferences in the apparent absolute values for the concentration
of the substances nmeasured. Changes in the nethod of conver-
sion of raw data to cal cul ated val ues as was don in the
determnination of sodium and potassium by atom c absorption
spectrophotonetry during different periods of the study,

(Judth R Schmal, June 7, 1977) could al so possibly produce
differences in final val ues.

(52)



In an interviewwith Judith Schmal on June 2, 1977, she did state
in response to a question that two levels of "Serum Controls" were
used in each run to check the nmethod and instrunents and that the
data was not reported if the values were nore than two standard
devi ations greater than that for the expected val ues.

NO evi dence was obtained that any attenpts were nmade to determ ne
whet her or not DKP cold interfere with any of the clinical |ab-
oratory tests conducted. For that matter no information was nade
available to us as to whether DKP itself or related conpounds did
appear in the blood or the urine of rats fed diet containing this
conpound.

Nei ther, as a result of interviews held or reference to avail able
| aborat ory notebooks were we able to obtain infornmation hel pful
in explaining the unusually | ow values for BUN for the contro

mal es at treatnent days 189 and 364 and for all the treated nale
groups at treatment day 364. No raw |l aboratory data in reference
to this could be found and nay have been recorded on di scarded
tel etype sheets referred to previously. |In reference to the

| ow BUN val ues, Page 29 of the subm ssion contains the follow ng
statement: "BUN' values for the control males at treatnent

day 189 were unusually | ow and nay possibly be related to

a technical artifact; as a result, the group nmean val ues for

all treated males at this interval were significantly higher

but, in fact, these values were in the normal range. BUN val ues
both in control and al treated nale groups at treatment

day 364 were unusually low, this again reflects a possible
technical artifact."

F. Atotal of 21 disparities between individual clinica
| aboratory anal ysis val ues appearing in the subm ssion
Vol unme | and those val ues appearing in data sheets and/
or | aboratory notebooks were found (Table 4). O these,
17 were in hematol ogy, one in clinical chemistry, and three
inurinalysis. As a result of the discussion with Robert
Bost, it was apparent that some of the henatol ogy
di screpanci es may have resulted for Searle personnel
m st aki ng recorded i nstrunent readi ngs for cal cul ated
values. |In two cases no value or crossed out val ues
appeared in the | aboratory notebooks while val ues were
found entered onto the appropriate places in the data
sheets. For animal nunber A01HM and treatnent day 546
four discrepancies (hematocrit, henopgl obin, RBC and WBC)
wer e not ed.
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G Discrepancies Found In Statistical Analysis:

The nmean and standard errors for the three dose |evels and

the controls for the various neasurements using the val ues

in the subm ssion Volume | or values noted in the data sheets
(where there values differed fromthose found in the subn s-
sion) were calculated by the Division of Mathematics, FDA

Al so supplied were the results of the T-TEsts conparing the con-
trols to the treated groups. See menp to Leonard Friedman
fromDennis WIlson, dated July 20, 1977 with attached Tabl es

1 and 2 (Exhibit #87).

A total of 49 disparities were found, which were conprised of

6 neans, 23 standard errors and 20 significant differences.

As stated in the nenpo, in all cases where there is a disparity,
it appears to be due to differences in the data.

Cal cul ations were also carried out for chol esterol data found
in the data sheets but not reported in the submi ssion. As
shown in Table 5 the nmean values for the nmedi an and hi gh

| evel treated femal es and the high level treated nal es were
significantly | ower than the nmean val ues for the respective
controls. To illustrate the possible significance of these
changes and disparities between the val ues cal cul ated by
Searl e and FDA for chol esterol data at the other tine
periods of treatnent, table 5 was constructed. Very few
disparities are seen between the cal cul ated val ues obt ai ned
by FDA and those in the submission but a fairly consistent
trend is seen for treatnment related | owering of serum

chol esterol, particularly at the two highest dose |evels
and for the female rats.

Because additional disparities were recently noted in

i ndi vi dual hemat ol ogy val ues after these statistical
conput ati ons by FDA were conpl eted (due to the discovery
of additional |aboratory notebooks), and addendumto this
report regarding the statistical disparities reported here
will be forthcom ng
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TABLE 5
TOTAL SERUM CHOLESTEROL (M DL)

TREATMENT 42 92 189 364 734 798
GROUP

THI' S ENTI RE PAGE OF DATA GUTTED
BEFORE RELEASE OF THI S REPORT
UNDER THE FREEDOM OF | NFORATI ON ACT!

WHAT DI D THE FDA DECI DE TO KEEP FROM
THE PUBLIC I T "PROTECTS"?
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GROSS PATHOLOGY

The pat hol ogi sts responsi ble for the mcroscopic exam nation (Rudol ph

St ej skal and Joseph smith) did not performthe necropsies. Necropsies
were perfornmed by Tony Martinez, David Kie and Robert Spaet, with the two
pat hol ogi sts avail abl e for consul tati on.

The subm ssion to FDA (Vol 1, p. 7) reported that "Rats found dead during
the study were autopsied i medi ately whenever possible. |n cases where
the necropsy could not be performed pronptly, the thoracic and abdom nal
cavities of dead rats were opened and the entire animal was inmersed in
neutral buffered fornalin fixative for subsequent gross exanination and
di ssection".

Qur exam nation of gross pathol ogy records showed that 98 of the 196
animal s that died during the study were fixed in toto and autopsied at
sone | ater date, in sone cases nore than one year |ater.

A total of 20 aninals were excluded fromthe study due to excessive
autolysis. O these, 17 had been fixed in toto and autopsied at a later
date. Following are the twenty aninmals excluded fromthe study:

Ani mal No Dat e Found Dead Dat e Aut opsi ed
c2icm 713173 1/ 11/ 74
G1l6CM 9/ 21/ 73 1/ 11/ 74
G18CM 8/ 11/ 73 10/ 4/ 73
&R6CM 4/ 2/ 73 1/ 11/ 74
J2Ccm 5/ 21/ 73 1/ 11/ 74
J5CM 10/ 30/ 72 11/8/ 72
L10CM 3/29/73 1/ 11/ 74
L15/ CM 9/9/73 1/ 11/ 74
L21CM 4/ 13/ 73 1/ 11/ 74
L11LM 5/6/73 1/ 9/ 74
Al4MM 5/ 21/ 73 1/ 9/ 74
&R8M 1/5/ 74 1/7/74
J25MM 5/ 24/ 73 5/ 24/ 73
A3HN 6/ 17/ 73 1/9/ 74
Cl5HM 1/7/74 1/7/74
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Ani mal No Dat e Found Dead Dat e Aut opsi ed

GL3HM 7125/ 73 **1/9/ 74
H24CF 4/ 29/ 73 1/11/ 74
D4HF 7111/ 73 7111/ 73
D16HF *4/ 2173 1/8/ 74
F6HF 1/5/74 1/7/ 74

*Al t hough the date found dead was |isted as 4/12/73 on the gross pathol ogy
sheet, the "Tissue Masses & Deat hs" book listed this date as 4/1/73

**Al t hough the date found dead was listed as 1/9/74 on the gross pathol ogy
sheet, the "Tissue Masses & Deat hs" book listed this date as 7/25/73

The gross pat hol ogy sheet for one of the above animals, F6HF, described a
tissue mass neasuring 5.0 X 4.5X2.5 cm This tissue nass was first
observed on 8/24/73 according to the pathol ogy sheet (Exhibit #79), the
observation records (Exhibit #70), and the pal pation record in the "Tissue
Masses and Deat hs" book (Exhibit #65). The subnission to FDA (Exhibit #8)
reported no tissue mass and the animal was excluded fromthe study due to
mar ked aut ol ysi s.

In addition to the above twenty aninmals that were excluded fromthe study,
many ot her ani nals exhibited marked autolysis. For exanple, D27LF, M5CF,
and H12CF are all described grossly in the subm ssion to FDA as foll ows;
"all organs exam ned grossly were narkedly autolyzed".

Records for approximately 30 ani mals showed substantial differences

bet ween gross observations on pathol ogy sheets, when conpared with the

i ndi vi dual pathol ogy summari es submitted to FDA. Following is a detailed
conparison of ten of these. (Copies of all the gross pathol ogy sheets,
and the pathol ogy summaries submitted to FDA are attached as Exhibits #78,
#79, and #86).

A2CM
Submi ssion to FDA

Lung - Focal adhesion
Adr enal - Moderately enl arged
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Al'l other organs exam ned grossly were unrenarkabl e.

Origi nal Pat hol ogy Sheet:

Pituitary - Mssing

Lung - Left, md-portion adheres to the nmedi al area of
the rib cage by a "fibrous" type of tissue. (Sub-
mtted together with relevant portion of the rib cage).

Ri ght, post-caval |obe has undergone consolidation. Contains

grayi sh-yel |l owi sh nodul es neasuring 2 x 2 mm (Entire lung

submitted in toto)

Lymph NQdes, Pancreatic - Slightly enl arged

Adr enal - Left, noderately enlarged. R ght and |eft, covered
with tiny yellow spots nmeasuring 1.0 x 1.0 nmm

Lynph Nodes, Mesenteric - noderately enl arged.

Mass - previously described on 8/ 20/ 73 has since then regressed.
Prostate - Marked atrophy, all |obes

Sem nal Vesicles - Marked atrophy, bilaterally

Al'l other organs exam ned were grossly normal and unrenarkabl e.
ML5CF

Submi ssi on:

Mammary gl and - subcut aneous nmass |l ocated in md-thoracic
region nmeasuring 7 x 6 x 2.5 cm

Urinary bl adder - papillary growth in the |unen.
Al'l other organs exami ned grossly were unremnarkabl e.
Original:

Mass #1 - Previously described in the left inguinal region
on 2/9/73 has since then regressed.
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Masses #2 and #

No Spi na

VL

Heart
Spl een
Li ver
Adr ena
Ovary

Al |l ot her

GLOLM

Submi ssi on:

Testi s
Ki dney

Smal | and
subm tted.

Al'l other

Original:

Located in the md-axillary-cervical regions

are all on nass now neasuring 7.0 x 6.0 x 2.5 cm

and may be described as irregular in shape, nulti-
nodul ar, snoot h-surfaced, non-glistening,

Cord yel | owi sh-purpulish in color, non-adherent to the
underlying nuscle and containing a whitish-yellow sh
firmtissue within. (Submitted in toto together with
remai nder of tissue).

- Left Ventricle - dilitation and walls thin.

- Slightly enlarged

- Prominent |obular architecture.

- Left, slightly enlarged. Right, unremarkable

- Right, snmall cyst nmeasuring 4.0 x 4.0 mm and
di stended with a clear yellow fluid.

organs exam ned were grossly normal and unrenarkabl e.

Mar ked atrophy, unilaterally.
Moder at e enl argenent, nottl ed appearance, bilaterally.
|l arge intestine exhibited noderate autolysis, no sections

organs exam ned were grossly normal and unremarkabl e.

Mass which was initially pal pated on 2/9/72 (86 days Rx)

in the left inguinal area was actually the left testis which
ascended and went thru weakened left inguinal ring into the
subcut aneous ar ea.

Testis
Ki dney

Left (ascended) appears atrophied (submitted in toto).
MXerate, diffuse and uniform enl argenent, nottl ed,
bilaterally (subnmitted in toto).

Smal | and large intestines are noderately autolyzed (no sections
subnmitted).

Thyr oi d

Moderately enlarged, bilaterally. A2 mmin dia., dis-
crete, sl raised, noderately firmyellow sh-grey |esion
is located in the posterior tip, bilaterally. (Thyroid

subnmitted in toto wapped in a |lens paper).

Al'l other organs exam ned were grossly normal and unrenarkabl e.
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L11LM

Submi ssi on:

Ki dney - Mottled appearance
Test es - Marked atrophy, bilaterally
Prostate - Marked atrophy

Al'l other organs exam ned grossly exhibited marked autol ysis.

Original:

Adr enal - Pale yellow, bilaterally

Ki dney - Pale yellow, bilaterally, rough-surfaced, bilaterally,
nmoderately autol yzed, bilaterally, tiny spaces in the
cortex region nmeasuring about 1 mMmin dianeter,
bilaterally.

Test es - Marked atrophy, bilaterally, narked autolysis,
bilaterally.

Prostate - Marked atrophy, all |obes

Sem nal Vesicles - Marked atrophy, bilaterally

Spl een - Marked autolysis

Pancr eas - Marked autolysis

St onach - Marked autolysis. A glandular portion - numerous, tiny,

pitted ulcerations nmeasuring 1 -4 nmin diameter
Lynmph Nodes, Mesenteric - Marked autol ysis

Heart - Wall of left ventricle thin
Brain - Marked autol ysis
Pituitary - Mrked autolysis
Li ver - Marked autolysis

Al'l other organs exam ned were grossly normal and unrenarkabl e.
ML7LF

Submi ssi on:

Pituitary - Marked enl argenent .
Adr enal - Markedly enlarged and hyperenic, bilaterally.
Mamary d and - Mass 1, l|located subcutaneously in left axillary

region, neasuring 3 X 3 X 2.5 cm nmass 2, |ocated
subcut aneously adj acent to nmass 1, nmeasuring 3 X 2
X 1 cm mass 3, |ocated subcutaneously in the right
axillary region, nmeasuring 2.5 X2 X 1 cnm nass 4,
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| ocated subcutaneously in the left inguinal region,
measuring 3 X 1 X1 cm nass 5, |ocated subcutane-
ously in the right inguinal region, measuring 2 X

1.5 X1 cm

Al'l other organs exam ned grossly were unremarkabl e.

Origi nal

Pit
Adr enal

Mass (1)

Mass (2)

Mass (3)

Mass (4)

Mass (5)

appears markedly hyperem c
Exhi bits nunmerous minute greyish spots on the serosa
surface bilaterally. It appears narkedly enl arged.

A3 X3 X2.5cm spheroidal, nultinodular, yellow sh
white, slightly firmmass |ocated subcutaneously in
the left axillary area. Mass non-adherent to the
surroundi ng nmuscles or tissue (submitted in toto).

A 2.5 X2 X1 cmspheroidal, snoboth, yellow sh white
firmnmass | ocated subcutaneously and adjacent to the
above described mass (subnitted in toto) nmass non-
adherent to the surroundi ng nuscles or tissues.

A2.3 X2 X1cm irregularly shaped, multinodul ar
yell owi sh white, firmmass | ocated subcutaneously on
the rt. axillary area. Mass non-adherent to the
surroundi ng nuscles or tissues (submitted in toto).

A3 X1X1cm elongated, nultinodular, yellow sh
white, firmmass | ocated subcutaneously on the |eft

i ngui nal area. Mass non-adherent to the surrounding
nuscles or tissues (submitted in toto).

A2 X1.5X1cm flat, nultinodular, yellow sh white,
firmmmass | ocated subcutaneously on the rt. inguina
area. Mass non-adherent to the surroundi ng nuscl es

or tissues (submitted in toto).

Al'l other organs exam ned were grossly normal and unrenarkabl e.

CimM
Submi ssi on

Ki dney
Testis

Mar ked enl argenent with yell owi sh discol oration.
Mar ked atrophy, bilaterally.
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Ti ssue nass | ocated subcutaneously in the right inguinal area neasuring

2.5 X1 cm

Al'l other organs exam ned grossly were unrenarkabl e.

Original:

Mass

Hear t
Li ver
Lung
Ki dney

Adr ena

Test es

Previously described on 12/9/72 and | ocated subcutaneously
in the right inguinal area now nmeasures 2.5 X 2.0 X 1.0
cm and nay be described as snoot h-surfaced, purplish-

yell owi sh in color, non-glistening, firm multi-nodul ar
non- adherent to the underlying nuscles and containing a
firmyellow sh-whitish tissue. (Submitted in toto
together with a portion of the skin and underlying nuscle
wi th remai nder of tissue).

Left ventricle has undergone a noderate anount of dili-
tation. Wall, left ventricle is thin.

Promi nent |obul ar architecture.

Ri ght, post-caval | obe-consolidation.

Mar kedl y enl arged, yellow and rough-surfaced, bilaterally.
Dilitation of the pelvis.

Covered with tiny yellow spots nmeasuring 1 mmin di anmeter
bilaterally.

Mar ked atrophy, bilaterally.

Al'l other organs exam ned were grossly normal and unrenarkabl e.

Tiss. Trimming - Nodules discovered i mediately posterior (2.0 cn) to

E27VMM
Submi ssi on:

Lung
Eye

the pyloric portion of the stomach within the adi pose
tissue. Nodules may be described as firm vyellow sh
browni sh in color. Non-glistening nmeasuring 1.2 X
1.0 mMmmto 4.0 X 4.0 mn

Moder at e di ffuse hyperem a.
- Opaque cornea, bilaterally.

Al'l other organs exam ned grossly were unremarkabl e

Original:

Lungs -

| obes exhibit noderate diffuse and uniform hypereni a.
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Ki dney - Moderate autol ysis.

Eye - The entire cornea i s opaque, bilaterally.
Spl een - Moderately autolyzed.
St omach - Nunerous 1-2 mm henorrhagic ul cerations are | ocated on

the gl andul ar nucosa. Entire snall and |arge intestines
are noderately autol yzed.
Brain & Pituitary - Mderately autol yzed.
Al'l other organs exam ned were grossly normal and unrenarkabl e.
AlHM

Submi ssi on:

Al'l organs exam ned were grossly unrenmarkabl e.

Original :
Test es - Markedly atrophy, bilaterally
Lung, Rt - Mddle |Iobe exhibits a 1 X 1 cmconsolidation on the
posterior portion.
Li ver - Al | obes appear olive green otherw se unremnarkabl e.

Al'l other organs exam ned were grossly normal and unrenarkabl e.
L27HM
Submi ssi on:
Test es - Right, slightly enlarged; left, mld atrophy.

Al'l other organs exam ned grossly were unrenarkabl e.

Original :
Testes - It./appears narkedly atrophy
rt./appears to be distended with yellow sh white
subst ance

Sem nal V- Appears markedly atrophy bilaterally.
Intestinal - Large, nmarkedly distended with "gas".

Al'l other organs exam ned were grossly normal and unrenarkabl e.
P.M Testes - Also, small black areas are noted within along with
the yell owi sh areas. Black areas neasuring 1.0 X 1.0 to

4.0 X 4.0 min dianeter.
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J30HM
Submi ssi on:

Lung - Moderate consolidation of all right |obes.
Testis - Mdderate atrophy

Al'l other organs exam ned grossly were unrenarkabl e.

Original:
Pituitary - Markedly enlarged; slightly hyperemc.
Hear t - Left Ventricle has undergone dilitation walls thin.
Lung - Right, anterior, nedial and post-caval |obe have
under gone consoli dati on.
Test es - Marked atrophy, bilaterally.

Seni nal Vesicle - Marked atrophy, bilaterally.
Al'l other organs exam ned were grossly nornmal and unrenarkabl e.

Dr. Stejskal told us that the other pathologist (Dr. Joseph Smith) who
made m croscopi c eval uati ons of the slides, cane froma hospita
background (human pat hol ogy) and therefore his descriptions and
termnology were a little bit different than one would expect froma
vet eri nary pat hol ogi st.

M CROSCCPI C PATHOLOGY

We have assisted in our review of the M croscopic Pathol ogy of Study
E-77/78 by Charles H Frith, D.V.M, Ph.D, Director, Pathology Services
NCTR.  Dr. Frith arrived on 6/22/77 and spent 3 days with the FDA team
He exami ned slides for a representative nunber of aninmals, the selection
of which was nade jointly by Dr. Frith and the ot her nenbers of the FDA
team A Searle Pathol ogi st was not present during Dr. Frith's revi ew of
the slides. However, Dr. Frith did neet with Dr. Rudolf Stejskal, Searle
Pat hol ogi st, at the conclusion of this review and di scussed sone of his
findings with him

The first phase of Dr. Frith's review consisted of the exam nation of the
ti ssues of 25 of the surviving control fermales and 11 of the non-surviving
control females for a total of 36 animals. All of the slides were

exanm ned for each animal and the results were conpared to the m croscopic
reports provided by Searle Laboratories. The inconsistencies (findings
that differed fromthose reported by Searle) are listed bel ow
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In nbst cases the inconsistencies represent findings that were not
di agnosed or reported by Searle. Copies of Searle's microscopic pathol ogy
reports for each of the aninmals |isted bel ow are attached as exhi bit #60.

Femal e Rat No. F13CF (Path. No. 95617)
Smal | Intestine - Diverticulumw th nucosal necrosis and
cellular inflammatory infiltrate.

Femal e Rat No. F15CF (Path No. 95618)
Pancreas - Focal hyperplasia

Femal e Rat No. F16CF (Path No. 95619)
Heart - Focal Fibrosis.
Ki dney - MId chronic nephritis.

Femal e Rat No. HIOCF (Path 95624)
Ovary - Neoplasm - probably granul osa cell tunor.

Femal e Rat No. H19CF (Path. No. 95626)
Ki dney - Focal calcification.
Ovary - Neoplasm - probably granul osa cell tunor.

Femal e Rat No. H30CF (Path. No. 95628)
Ki dney - Focal calcification.

Femal e Rat - No. K25CF (Path No. 95630)
Ki dney - Focal calcification.

Femal e Rat No. K29CF (Path No. 95631)
Heart - Focal fibrosis
Ki dney - Focal calcification

Femal e Rat No. MACF (Path No. 95632)
Li ver - Focal hyperplasia

Femal e Rat No. MLOCF (Path No. 95634)

Ki dney - Focal calcification.
Pituitary - Adenona
Ovary - Fibrosis and Pignmentati on.
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Femal e Rat No. ML5CF (Path No. 95635)
Pituitary - Adenona.
Ovary - Cyst.

Femal e Rat No. B30CF (Path No. 95801)
Ki dney - Focal calcification.

Femal e Rat D29CF (Path No. 95803)
Urinary Bladder (1) Chronic diffuse inflammation.
(2) Diffuse mld hyperplasia.

The second phase of the review consisted of the mcroscopic exam nation of
all tissues fromthe high dose femrales - a total of 36 aninmals. The
i nconsi stencies are |isted bel ow

Femal e Rat No. Bl4HF (Path. No. 95657)
Eye was reported as not exami ned but eye was present and
nor nal .

Femal e Rat No. F25HF (Path. No. 95823)
Urinary Bladder - MId diffuse hyperplasia.

Femal e Rat No. H7/HF (Path No. 95623)
Ovary - Neoplasm - probably granul osa cell tunor.

Femal e Rat No. HOHF (Path No. 95665)
Heart - Focal fi brosis.
Urinary Bladder - MId focal hyperplasia.

Femal e Rat No. HI5HF (Path No. 95665)
Lynmph Node - The di agnosis of |ynphoma, benign, was present on
the Searle mcroscopic report. According to Dr. Frith, |ynmphona
is generally not considered to be benign and he woul d di agnose
| ynpphosar cona.

Femal e Rat NO H18HF (Path No. 95667)
Pituitary - Adenona.
Brain - MId bilateral hydrocephal us.

Fermal e Rat No. K18HF (Path No. 95824)
Pituitary - Adenoma

Femal e Rat No. K24HF (Path. No. 95671)
Mass noted grossly - nothing consistent with nass reported
m croscopi cal ly.
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Femal e Rat No. - M2HF (Path. No. 95672)

Uerus - Chronic mld endonetritis.

Femal e Rat No. MBOHF (Path. No. 95343)

Ki dney - Focal calcification.
Uerus - Chronic mld endometritis.

Femal e Rat No. MBOHF (Path. No. 95675)

Pancreas - Focal hyperpl asi a.

The third phase of this review consisted of nicroscopic verification of
all masses reported grossly at necropsy fromall fenale aninmals not
exam ned in phases 1 and 2 and included a total of 73 animals. The

i nconsi stencies are |isted bel ow

Fermal e Rat No. D10Lf (Path No. 92521)

Subcut aneous mass was di agnosed as an angi ofi broma on Searl e
report. The lesion is nore consistent with an angi osarconma

Fermal e Rat No. KOMF (Path. No. 95707)

Uterus - Polyp.

Femal e Rat No. MLLF (Path. No. 95844)

Ti ssue nass seen grossly was reported as m ssing and not
avail able for microscopic exam nation. The tissue was
present and was a manmary fi broadenona

In summary, Dr. Frith revi ewed

1)

2)

3)

4)

Al'l 36 high dose fenales (all slides) including 3 that had
been excluded fromthe study due to autol ysis.

36 (one-half) of the control fenmales (all slides) including
1 ani mal that had been excluded fromthe study due to auto-
lysis.

Remai ning 73 female aninmals with grossly observed nasses.
(sufficient slides were reviewed to substantiate the nasses)

5 additional animals selected by the investigators (A1HM
A9HM A29HM C2CM C24HM) .
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The slides reviewed in the first two categories above constituted 20% of
the total aninmals on the study. Dr. Frith reviewed these slides blindly
and then conpared his findings with the Searle microscopic reports.
According to Dr. Frith, his findings were in agreenent with those of
Searle, for the npst part. 1In his opinion, some of the | esions that he
reported as inconsistencies were small, and m ght be consi dered

i nsignificant by some pathologists. Dr. Frith did feel, however, that the
ovarian neopl asns (ani mals HLOCF, H19CF, and H7HP, and chronic cystitis
and diffuse hyperplasia (ani mal D29CF) shoul d have been report ed.

Dr. Frith al so considered two other discrepancies to be significant. They
wer e:

1) The reporting of a mass (by Searle) as m ssing which was
actually present (MLF).

2) The finding of a polyp of the uterus which was not di agnosed
by Searl e (KOM)

The second of the above two di screpanci es assunes even nore significance
in view of the foll ow ng:

The Hi stopathol ogic Sumrary table (table 11) in Volunme | of the subm ssion
to FDA lists the follow ng incidence of Uerine Polyps on page 87:

I nci dence of Uerine Polyps

Controls Low Medi um Hi gh
1 of 69 1 of 34 4 of 34 6 of 33
(1% (3% (129% (18%

The finding of one additional uterine polyp by Dr. Frith (in animl KO9M)
i ncreases the incidence in the nmd dose to 5 of 34 (15%.

On page 82 of Volume | of the submission to FDA, is the statenent: "other
sporadic findings is included endonetrial hyperplasia, polyp, cyst,
congestion and squanous netaplasia.” The term "sporadic findings" was
used to characterize the incidence of uterine polyps, in spite of the fact
that Searle had done a statistical analysis of these findings.
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When this study was reviewed by the Bureau of Foods in |975, the
dose-rel ated incidence of uterine polyps was noted. The appropriate
slides were requested by FDA at that tine and were reviewed by three
groups of pathologists: 1.) The Division of Pathol ogy, Bureau of Foods
2.) Arnmed Forces Institute of Pathol ogy, 3.) Massachusetts Institute of
Technol ogy. Copies of the reports subnitted by the 3 groups and rel ated
correspondence were obtai ned and are attached as exhibits #43-45.

Dr. Rudol ph Stejskal was responsible for the m croscopic findings and
accuracy on these findings in the submssion to FDA. Only Dr. Stejskal's
name appears on the subm ssion. However, a Dr. Joseph H Snmith, MD. also
read slides for this study and his initials appear on sone of the

m croscopi ¢ exam nation sheets. Dr. Frith questioned sonme of the

term nology used in describing tissues. Dr. Stejskal stated that Dr.
Smth had cone directly to Searle froma hospital situation. Due to his
human pat hol ogy background, his description of aninmal tissues was sonmewhat
different than that used by veterinary pathol ogi sts.

Dr. Stejskal joined Searle in July of 1973, therefore, he had no input
into the pathology protocol, since E-77/78 was initiated in Novenber of
| 971.

No mi croscopi ¢ worksheets or other "raw data" relating to m croscopic

pat hol ogy could be found for study E-77/78. W were told by Searle
personnel that the original mcroscopic findings were dictated by the

pat hol ogi sts (Stejskal & Smith) onto belts, and then typed onto sheets

whi ch were placed in a binder. The belts were then discarded and
apparently the bound m croscopi c pat hol ogy sheets were either discarded or
| ost, after the study report was witten. Therefore our verification of
the m croscopic findings submtted to FDA was |linmted to a conplete

i nventory of the slides and tissue bl ocks and m croscopi c exam nation of a
representative nunber of slides by Dr. Frith.

Qur inventory of the slides and tissue blocks for each anina

i ncluded a conplete list on the tissues sectioned, the nunber

of slides nade fromeach tissue, and a conplete count of the

total nunber of slides and bl ocks for each aninmal. W al so checked
the identification nunbers on every slide and tissue block. W
examned a total of 7,872 slides and 7,360 tissue blocks. The
average nunber of organs subnmitted for tissue processing was
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20 per aninmal. No errors in slide identification were noted,

al though in many cases the nunber of organs subnitted for sec-
tioning was | ess than specified in the protocol. A detailed dis-
cussion of this can be found under the headi ng PROTOCOL.

In addition to the discrepancies noted by Dr. Frith, sone other errors
were noted in the subnission to FDA. A mamary tunor found in rat F27CF
was described as a papillary cystadenona on the individual pathology sheet
(page 105, Volune Il of the submission to FDA) and as an adenocarci nona on
the summary table 12, page 96, Volune | of the subnission to FDA.

Page 92, Volune | of the submission to FDA (a summary table) reports that
ani mal J23CM was found dead after 754 days on study, while the individua
pat hol ogy sheet for this aninal (page 56, Volune Il of the submission to
FDA) reported that the animal was found dead after 620 days on study.

The correct figure is 620 days, since J23CM was placed on the study on
11/17/ 72 and was found dead on 7/29 /73.

In several instances the histopathology technician nade notes at the
bottom of the gross pathol ogy sheet to indicate that certain organs were
not present in the bottle of fixative. (and were therefore not avail able
for sectioning). Yet in three of these instances (animls AACM K23CF
and J3CM a diagnosis appears in the subm ssion to FDA

CHARTS, DI AGRAMS AND TABLES

It was necessary to construct a nunber of charts, diagrans and tables to
facilitate our review of the data. For exanple we constructed a chart, by
housi ng group, showing the identification and conpl ete pathol ogy history
of each of the 360 animals. W also rearranged this chart into dosage
groups, a copy of which is attached as exhibit #35.

To conpare survival data it was necessary to construct a survival table
This al so invol ved devising a cal endar to show days and weeks on study for
each housing group, taking into account the starting dates for each group.
This al so included tabl es showi ng the nunbers of days and weeks ani mal s
were on study and a table conparing the survival data from vari ous

sour ces.

We constructed a chart showi ng diet calculations (gm/kg) and tota
anounts of DKP used (gm/batch). This is attached as exhibit #30
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Three tabl es were constructed which summari ze the FDA statistical analysis
of body/feeder weight data. They are attached as exhibits #39-41.

Al of the charts, diagrans and tables that we constructed are attached to
the report as exhibits and are referred to in various sections of the
report.

EXHI BI TS

#1. G D. Searle & Conpany Annual Report for |976.

#2. Organi zational Chart of Pharmaceutical/Consunmer Products G oup.

#3. Organi zational Chart of Wrld Wde Pharmaceuti cal R& G oup.

#4. Organi zational Chart of Preclinical R&D G oup.

#5. Organi zational Chart of Product Safety Assessnent G oup.

#6. Copi es of Conputer-Cenerated Random zation Tabl es used by Searle
to assign the Dose & Housing G oups.

#7. Di agram show ng Typi cal Housing Group of 30 aninmals, containing
a random di stribution of control and treated animals.

#8. Di agram showi ng arrangenment of food cups on cart, used in feeding
the ani mal s.

#9. Copy of "G ossary of Terms for Aspartane and its Di ketopi perazi ne"
and "Anal ytical Data and Specifications of Food G ade Aspartane".

#10. Copy of shipping |abels for rats received from

#11. Copy of protocol with amendments for Study P.T. 988S73 (E-77/78).

#12. Copies of Cv' s for principal persons involved in study E-77/78.

#13. Copies of Batch Records for the manufacture of DKP, |ots 1R through
5R.

#14. Copi es of pages from Searle chem st Jack Drogt's notebook, con-
cerning the manufacture of DKP.

#15. Copies of Analytical Reports for DKP, Iots 1R through 7R

#16. Copy of Searle nmenorandum dated 12/4/69, concerning DKP Specifica-
tions.

#17. Copy of DKP Specification Sheet (not dated) entitled
"Tenative Specifications for SC-19192".
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#18.

#19.

#20.

#21.

#22.
#23.
#24.
#25.

#26.

#27.
#28.
#29.
#30.
#31.
#32.
#33.

#34.

#35.

#36.
#37.

Copy of DKP Specification Sheet entitled "Specifications for

SC- 19192, Specification #C40606C".

Copi es of pages 75-84 & 285 of |ab notebook #AR-39, concerning
assay of DKP, lots 1R 2R & 3R

Copi es of pages 60-63 of | ab notebook VSH I, and page 269 of

| ab not ebook book #AR-23, pertaining to analysis of DKP |ot 4R

Copi es of pages 250, 251 and 257 of |ab notebook #AR-57, and

pages 44-49 of |ab notebook #AR-68, pertaining to analysis of

DKP | ot 5R

Copi es of pages 83-86 of |ab notebook #AR-77, concerning anal ysis
of DKP | ot 6R.

Copy of page 31 of | ab notebook #AR-93, concerning anal ysis of

DKP | ot 7R

Copy of protocol for DKP stability study, dated 1/13/72.

Copi es of pages 51-56 of |aboratory notebook #AR-49, assigned to

C. Seul. These pages describe a prelimnary TLC Test for

recovery of DKP fromthe diet mixture.

Copi es of pages 53-59, 67-72, 88-89, 106-107, 144-145, 156- 157,

and 284-285 of |aboratory notebook #AR-51, assigned to Barbara

Bi ckford. These pages refer to the assay procedure and net hods

for the DKP Stability Study.

Copi es of Analytical Reports for DKP Stability Study.

Copi es of DKP Conpound I nventory Cards.

Two phot ographs showi ng a non-honogeneous sanpl e of DKP diet mixture.
Chart showi ng diet calculations (gmkg.) and total amounts of DKP
used (gm/batch).

Two nenos dated 7/14/77 from Thomas F. X. Collins concerning interview
with Ray Schroeder.

Meno dated 7/19/77 from Thomas F. X. Collins describing the 7/18/77
interview with Ray Schroeder.

Meno of Tel ephone Conversati on between Jerone Bressler and Attorney
John H Bickley Jr., dated July 25, |977.

Copi es of records concerning cal culation of diet concentrations, food
concentrations prediction records, dates of bath mxing, and cal cu-
lati on of nean food intake val ues.

Charts organi zed by dose group, showing the identification and

pat hol ogy history of each of the 360 ani mals on study.

Meno dated April 5, 1976, fromDr. John H Rust to Dr. R MConnell.
Searl e nmeno dated Septenber 30, 1974, by Dr. MConnell.
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#38.

#39.

#40.

#41.

#42.

#43.

#44.

#45.

#46.

#A4T.
#48.
#49.
#50.
#51.

#52.
#53.

#54.
#55.
#56.
#57.
#58.

#59.

Meno dated August 29, 1974 fromDr. G L. Schoenhard to Dr. K S.

Rao.

Table 1 - Summary of Average Body Wi ghts and Wi ght gain (%hange/
week) fromthe FDA Statistical Analysis.

Table 2 - Summary of food intake (g/day and g/ kg./day and dosage
(ng./kg./day) fromthe FDA Statistical Analysis

Table 3 - Summary of Food Efficiency (g. gained/100g. actual food
consuned) calculated in the FDA Statistical Analysis.

Computer printout of FDA Statistical Analysis of food intake and

body wei ght data.

Pat hol ogy report from Division of Pathol ogy, Bureau of Foods, con-
cerning uterine polyps, along with correspondence, and neno from
Janet Spri nger.

Pat hol ogy report from Armed Forces Institute of Pathol ogy, concerning
uteri ne pol yps.

Pat hol ogy report from Massachusetts Institute of Technol ogy, concern-
i ng uterine polyps.
Witten account of
and 6/7/77.

Witten account of
Witten account of
Witten account of
Witten account of
Witten account of
717/ 77, and 8/2/77.
Witten account of
Witten account of
on 6/2/77.

Witten account of interview with Judith Schmal on 6/2/77 and

6/ 7/77.

List of animals bled at 104 and 114 weeks.

Witten account of interviewwth Alan Mtchell on 7/20/77.

Witten account of interview with Raynond G Schroeder on 7/18/77.

I njection records showi ng administration of penicillin, dates of
adm ni stration, rat nunbers, and units injected.

Met hodol ogy for "Phenistix" determ nation of phenyl ketones in urine.

nterviews with Dr. Jean Taylor on 6/2/77, 6/3/77,

nterview wi th Judy Beauchanp on 6/2/77.
nterview wi th Barbara Bickford on 6/1/77.
nterviewwith Cifford J. Seul on 6/2/77.
nterview with Bartol ome R Tangonan on 6/1/77.
nterviews with Tony Martinez on 5/19/77,6/3/77,

nterview with Ted Reichert on 5/24/77.
nterview with Barbara Bickford and Cif Seul
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#60. Dr. Frith's report of exanination of slides for DKP study
(E-77/78).

#61. Key for animal identification card nunbers used on the body/feeder
wei ght tel etype sheets.

#62. Chart correlating ani mal cage nunbers w th pathol ogy nunbers,
arranged by dose group.

#63. Chronol ogical |ist of pathol ogy nunmbers and correspondi ng ani nal
cage nunbers.

#64. Organi zational charts showing responsibility during the time that
study E-77/78 was conduct ed.

#65. Volunme entitled "tissue masses & deaths". Chronol ogi cal i st
of all animals that died, during study, and dates that nasses were
first observed.

#66. Charts of days on study for each aninal.

#67. Cal endar for duration of study showi ng starting dates, days and weeks
for each group.

#68. Survival table.

#69. Charts of Housi ng/ Dosage G oups.

#70. "CObservations for Drug Effects" records for housing groups A through
F.

#71. "CObservations for Drug Effects" records for housing groups G through
M

#72. Opht hal nbscopi c records and copi es of pathol ogy sheets that have
opht hal noscopi ¢ findi ngs.

#73. Life table analysis and statistics on body wei ght and food
consunption data by Dennis WIlson, Div. of Mathematics, Bureau of
Foods.

#74. Eval uation of feeding study on DKP, a conversion product of
Aspartanme, by Janet Springer/Ann Ducca, FDA Division on Mathematics.

#75. Volume A - teletype sheets for body and feeder wei ght data, housing

gr oups.
Vol umre B - "
Vol umre C -

#76. Copy of Searle Conputer Program

#77. Vol une of protocols, organ weights, dosage, hematol ogy, urinalysis,
bl ood chemi stry, and protein el ectrophoresis.

#78. Conpl ete gross pathol ogy sheets, nales.

#79. Conpl ete gross pathol ogy sheets, fenales.

#80. Key to slide tissue identification nunmbers and abbreviations.

#81. Key to stain abbreviations.
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#82.

#83.

#84.

Copi es of subnission appendi x tables relating to hematol ogy,
clinical chenmistry, urinalysis, and el ectrophoresis, along with
check marks showi ng errors, and attached copies of raw data
sheets docunenting the errors.

Copi es of subni ssion appendi x tables for organ weights, with
errors indicated, and copies of pathol ogy sheets docunenting
the errors.

Dat a sheets show ng the phenyl ket ones test erroneously | abel ed
"phenyl al ani ne".

Si gnhed by:

John S. Arnold
I nvesti gat or

David M Eerspaner
I nvesti gat or

Dr. Jean Tayl or
Toxi col ogi st

Dr. Leonard Friedman
Bi ochem st
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Addendum

Exhi bit #85

Exhi bit #86

Exhi bit #87

Exhi bit #88

Exhi bit #89

Copy of Volune 1 of the submission to FDA

Copy of Volunme 2 of the submission to FDA, consisting
of the individual pathology summaries, both gross and
m croscopi c.

Statistical analysis of Blood and Clinical Chemstry
Data by Dennis WIson, Division of Mathematics, HFF-
110.

Copi es of pages from Hi stol ogy accessi on book #770C,
and Hi stol ogy inventory sheets.

Docunents from Searle's Math-Stat. Dept. concerning
statistical analysis of study 988S73.

Si gned
Jerone Bressler

Team Leader
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