Jndusliiat DYO ~YEST Leboratorioa, Jin
1210 FRONTIAGE ROAD
NORTHAMRQOIK, ILLINOLS 60062

© AREA COLL W2
TELEPHONEL 279-3030

Septcmber 9, 1968

Mr. Elmer P. Wheeler

Monsanto Company

800 N, Lindhergh Blvd.

St. Louis, Missouri 63166
N e :

Dear Mr. Wheeler:

I am submitting a collection of protocols for studies with Aroclors. The
studics proposed, with prices, are as follows:

I. Ral Tissue Study : E
Arocloy I 2 levels
Aroclor II 2 levels
Aroclor MIT 2 1avalr :
Toxaphene 2 levels
Controls .
Total $2,700

Additional reference materials could be included for $600 per
material (2 levels).

This price is cxclusive of analyses. If you choose for us to do all or part
of the zu:lvlical wark, we could work on a cost plus basis or we could pro-
vide you with a quotation after we have run through the methed.

1

We found no really useful information in our scan of the literature on the
metabolism of chlorinated pesticides. I feel that we can get much informa-
tion from analysis for tissue residucs and from study of urine and feces
collected from treated animals. Jt-is not possible to quote for such studics
in the absence of fore-knowledge of findings. This could be set up on a cost
Pluz basis with provision to review after the expenditure of a defined sum.
One should be able to at lcart define the problem on a budget of $5,000.
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. Mr. Elmcer . Wheeler Septerabar 9, 1968 *
. Page 2

1. Chicken Toxicity, Reproduction and Mcat and Ege Residue Study

Thrce Aroclors with commumon conlrols $15,000
Exclusive of w:ialylical costs

InN. Mallavd Duck Study

Thi'oe Aroclors with comimon controls $5,000 -
Exclusive of an ntytic al costs

1V. 3-Generation Reproduction Study in Rats
Three Aroclors with conmmnon controls ' $35,000

V. 2-Year Chronic To:icity Study in Rats

Ilv . Three Aroclors with cormmon controls $57,500
- O V1. 2-Year Chronic'Toxiclty Study in Dops :

Three Aroclors with common controts P8, 000

V1. Subacute Fish Toxicity Study

We have not done such a study but we have built one apparatus
which allows investigation of as many as five concentrations of one
material plus controls simultancously for extended periods of time,
starting with fingerlings and continuing through a reproduction cycle
if this iy desired. :

1f-one wanted only to measurc the accumulation of test materials
over a 90-day period, the cost, using 5 concentrations, would be ap-
proximately $1,500 per species for one material, exclusive of analyses,
Extending the study through a reproduction cycle would cost an addition-
" al $3,500.

In any of these studics, material (urine, feces or tissucs) could be retained
for analysis to determine specics differcnces relatlive to accumulation and
melabolisimn, .

NEV 031110

T
| 780648

e R I T s i R R LAV T T
v, e b Pagerae S

T P A W P ATy




L./

Mr. Elmer P, Whecler . Scptemiber 9, 1968
) Page 3

The cumulative cost of the delined stodies, exclusive of analytical costs
and fish studics, amounls to $200,200.

As Dr. Calandra has told you, bxllmgs could be '\rrangco to accommadate
to your budgctary nceds,

Your conuncnls on this program will be welcome and should further per-
sonal discussions seem desirable, we will bc glal to meet w:th you cither
here or in St. Louls.

v

Sincorcly yours,

Q-—,l-t..a- & 7‘1—&-/\-0-«2\.9.)\_}

Otis E. Francher, Ph. D,
Dircctor

" OEF:DMS
chnc.
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PROTOCOL FOR ' )L -

MONSANTO COMPANY

| CHICKEN TOXICITY, REPRODUCTION AND RESIDUE STUDY
| | ON A_ROCLOI.l

-L.l_ The object of the study will be to investigate the general toxic effects .
k ';>I the test malerial on you.ng adult male and fcrqalc chickens with special
T emphasis upon hatch-abilit} of eggs ag';d viability of offspring. In addition,
i !‘: ) 'samplcs of mcat and eggs will be analyzed for test material residues

P (cither by Monsanto or by Bio-Test). | |

. - .

Mﬁ Sixtcen male and 80 female 12-week ol.d white Leghorn chickens will
F : ~ be selecticd for the study. These animeals will be egually divided into one
control znd threo lect groune, | Tbc. three tact groupe will coerrocpond to
';;l gradad dictary levels of the test material. Dosing will begin Immediately
| and will continue through the egg collection period )

'] : '.lhe chickens in the control and test groups will be weighed weekly

l ;nd obsc;-va.tiqns for mortalily, reactions and general food disappearance

* will be made .pcriodicaliy during the study, - i -
. As cach group begins laying {at 17 to 18 we‘eks of*age), the egps will
-! be coll?'ctcd daily and cgg weights z:ecqrdcd. .th;n the egg weigl;is are
] : consistently between 50 and 60 grams, ;nd at lcast 20 per cent of the hens
are laying, the daily cgp production will be collected and placed in an

Incubatlor tray. Egg collection will be continved for 28 days from collection

) NEV 031113
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Pay Ouc .cu' until a2t leasl 100 cpps por praup arce availible for hatehing. -
Daring the storage period (1;ot lo exceed five days fol any group of
cpgs), the cpgs will be turnicd twice daily. The eggs will be placed in an
incubalor maintained at 99° to .100°I-‘ with a wet bulb reading of §5°F,
" The egg production for an additional weck will be collected for
analysis. Total egg production and egg weights will be recnrde}l.

At the end of the cgg collection period, one-half of the chickens in
each group will be sacrificed, defeathered and quick-frozen. The car-
casses and l}xe cggs retained for analysis will be shipped to Monsanto or .
vrill be retained for analy"sis at Bio-Test.

'i'he rémaining chickens will be placed on a 30-day recovery r.c-gimen

during which time the test matzrizal will be removed from the test diets.

. kg6 Will be coilecied once cach week. At the end of this period, the re-

maining' chickens will be sacrificed and handled in the same manner as those
at the end of the test fceding period. The carcasses and eggs will again be -
rctained for analysis.

The chicks from the first generation will be observed for 30 days

post-hatching.

RJIP:DNS
9.9.68
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PROTOCOL FOR
MONSANTO COMPANY 7(
DUCK ;]‘OXICJ.T Y AND RESIDUE STUDY

ON AROCLOR

The object of the study will be to l;ulvcstigate the general toxic cffects
of the test material on young adult male and femalc m‘allard ducks and to
;ielcrminc resi.duc lt;vels in specific organs and whele ca.rcass;

Tweniy male and twenly femalc young adult mallard ducks w'ill Le
sclected for the study. These animals will be equally divided into one

control and threc test groups. The thrce tesi groups will correspond to

.

graded dictary levels of the tcst material, .
The Aurke in the rantral mnd taet granna will he waighed yaatly and
obscr\}atiqns for mortality, rcactions and gencral food disappearance will
be made pcriodi;:ally during the study.: '
At the end of a 30-day feeding period, onc-half of the animals in each
group will be sacrificed, de[eatimred and subjccted fo a gross p;thological
cxamination. .'.g‘he liver, kidneys and samples of skeletal muscle and fat
will be removed from cach bird and .pa.ckagcd separat!:l‘);. These tissues
will be quick-frozen and retained for analy;:is. !or-‘thc test matcr‘ial

The remaining ducks will be plac'c:d on a 30-day recovery regimen

during which time the test malferial will be removed frora the test diets.

. » ' NEV 031115
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AL the end of this period, the remalning ducks will be sacrificed and

bandled in the same manner as those at the ¢nd of the test feeding period,

RIP:DMS
9-9-68 . : ' .
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"PROTOCOL FOR
MONSANTO GOMPANY
THREE-GENERATION REPRODUCTION STUDY
OoF .
_ARQCLOR
. IN ALBINO i.IA'i‘S
1. General
A three-gencration reproduction study will be conducted with
Sprague-Dawley derived albino rats, A total of 96 weanlings (32 males
and 64 females) will be equa.lly- subdivided into th).'clf test groups a;igl

one control group. The threc test groups will correspond to the foeding

of three graded dictary levels of the test material,

. II. First Gencration

A. Parental Animels

1. Diects and Feeding

All dicts will be prepared in the central diet room of the

- Jaboratorics. The basic ration with which all dicts are prepared is a

standaré.; pulverized rat stock diet*, The dicts for any given test group

vill be prepared by adding 2 czlculated weight of the tast material to a

pre~weighed portion of the stock dict,

The amount of food allotted pcx: week to cach rat s to be

sufliclent for ad libitum feeding. However, cheeks will be made daily
to ensure that the food jars arc not empty. NEV 031117

.
“ Turina Rat Chow, Nalston Purina Company; ‘St. ).ouis, Misgouri.
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2. ]’.oc'i)' Wealahts end Weieht Gaina

Tho body weight of cach rat in every group will be deter-
mined and recorded initially, and weekly thereafter until the animels

are 100 days old, e )

3, Mortality, Reactions and General Obscrvations

Mortality and abnormal behaviorzal reactions will be

recorded daily, The animals also will be observed for fertility, length
of gestation and lactation performance,

4. Mating Procedure

When the animals reach 100 days of age, each male will

l] be randomly mated .wilh two females [rom the same group. After suc-
| ?) cessful copulation, determined by the prescnce of a ;:0pula.tion plug or
blood in the vagina, the meale will be removed from the females and

] returned to his driginal cage, Any mele failing to copulate within two
' ] _ estrus c'ycle; of the female will be replaced by another male of the same
A group, However, no mgre t}'mn two males will be used per female during
r' ] | a given brecding cyc:-.le. Rpcprds will be kept of the number .of successful
tl] cOpulatio:{s obscrved, the number of estrus cycles rcquire.d to obtain a
'3 m;.ting, and th(; number of resulting pregnancies,” These data ‘will ber

utilized to calculate mating and Icrt'ility indices.
] . The Flu litter s obtained will be weaned at 21 days post-
j‘ﬁ\ partum, Tho femeles will then be given a lO-cia.y rest period and a2gain

mated, the ¢bove procedure being repeated to obtain Flb weanlings,

. . _ NEV 0311l
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) "5, Pathologic Studics

After tho scc(md-‘lil.lcr has bcen weaned (following approx-
jmatcly 3-3 weelks on test), 8 malc and B female animals from cach g:;roup
will be sacrificed and gross pe.'c}quogic obsecrvations will be n;adc. Organ
weights will be taken on the li\.rcr, kidneys, splec.n. gonads, h.cart, brain
and any organs which appear abnormal. A complete set of tissues will
be removed and fixed in a ten per cent formalin solution. |

In addition, mlcroscopic examinations will be conducted
upon five males and five females from both the co;:trol and the high test
grt;)upé. If abnormalitics are noted, the affectcd organs of the lower test

group anhﬁals will 21s0 be examined,

NEV 031119
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The following tissues and organs will be examined;

Tissucs and Organs
Examined Grocaly

Heart
Trachea
Lungs

Liver
Pancrcas
Esophagus
Stormach
Intestinzl tract
Splecn
Lymph nodes
Kidneys

"Urinary bladder

Toustes

Ovarics
Prostule
Scminal vesicles
Uterus

Pituitary gland

. Adrenal glands

Salivary glands
Thyroid glands
Skclectal muscle
Bone
Peripheral nerve
Eyes

Brain

Thymus

Optic nerves
Aoria -

Spinal cord

Tissuwecs 2nd Organs
Examined Microscopically

Heaxt {right and left ventricles)

Trachca

Lungs . -

Liver

Pancreas

Esophagus

Stonnch {cardiac, fundic and
pyloric regions)

Small intestine {(duwodenum,
Jejunum and ileum)

Caecum

Colon

Splcen, _

Lymph node (cervical and -
mescnteric)

Kidney

Urinary bladder -

Testis .

Ovary

. Prostate

Seminal vesicles

Uterus

Pituitary gland

Adrenal gland

Salivary gland (submamllary)
Thyroid gland

Parathyroid gland

+ Bone marrow {sternum and fernur)
Peripheral nerve {sciatic)

Brain (cercbrum, ‘cercbellum
and pons)
Spinal cord {thrce levels)

Post-mortem animals will be examined in the samec manner

but orgen weights will not be rcecorded.

Throughout gross and mlcroscopic examination, particular

allention will be paid to the reproductive organs.

904, SARRS bbb uire towa
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B, Progevy

1. Dody Weight Data

Pups will be weighed at weaning.

2., Mortality, Reactions and General Obscrvations
A.ll pups will be examined for physical abnormalities at
birth and the aumber of viable and stillborn mcnmbc;'s of ?‘ach litter |
recorded, Records of survival at periodic lntc.rvals during the lacta-
tion pcrio;:l will be maintained and a final e.\-aminati-on for physical

abnormalities will be made at the weaning of each litter,

3, Survival Data
Survival indices will be caleulated for various points
during the lactetion perjod. On the filth day of lactation, litters of

greater than 10 pups will be reduced to that number.

4. Pathologic Studiecs

A gross internal pathologic examination will be made
¢ upon any pup appearing abnormal. No such examinations will be made

. 'upon progeny which appear normal.

I1I1. Sccond and Third Gencrations

~

The procedures followed for the sccond and third generations will

A_
¥
ioeed

be identical to those deseribed for the first gencration except that the

pPavental animals for the ¥2 generation in cach group will be selectcd

1y -
PO froin F1b weanlings of that group. Parcents for the F3 gencration will
l ] b sclacted {rom I"Z‘l litters, ) NEV 031121
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@\ In addition, ten male 2nd ten famale pups from the F3b litlers of
each test group and the control group will be sacrificed at weaning (21

days post-partum) and subjected to complete gross and microscopic

examination,

IV. Recports .
A complete formal report will be submitted upon éompletion of

ocach generation. : . .

| ,.
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PROTOSOL FOR
MONSANTC COMPARY
TWO-YEAR CHRONIC ORAL TOXICITY

. .qnptc):l;,on :

IN ALBINO RATS

I. Outline of Invcstiqation

A. Typcend Lcj tht Two-Ycar Chromc Oral Toxicity

B. Animal Spccics Tested: Charlos River Strain Albino Rats

C. Orgenizetion:

Dietary Level of

Nwinber of Animals " Test Material
Group Maule Female ~ (pom)
Control 30 30 None Administered
Test 1 ‘30 30 Low Level
" Test I 30 30 Middle Level .
Test 111 30 30 . High Level

D. Mcans of Admlmstration. Voluntary oral 1ngcstlon. ad lbitum
feeding of diets conlammg various
levels of test'material,

11, Parameters To ﬁc Investicated

"A. Body Welchts

All animals will be weighed weekly during the first three months
of the study and uonthly for the remainder of the two-year test period.

NEV 031123
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B. Yood Gm'\st_nnniinn

Weekly food consm:nption will be recorded for the first three
monthe of the lavestigation, Thereafter, monrthly spot checks will be

madqc.

C. Mortality and Reactions
Checks for mortality and untoward behavioral reactions will

be conductied daily, .

D, Hematologic Studies, Clinical Blood Chemistry Studies an
Urine Analyses _ ..

The studies listed below will be conducted on five rats of each.
gex from the Control Group and Test Group Jil at the beginning of the
study ond after 3, 6, 9, 12, 18 and 24 months o_f feeding:

1. Hemeatology: Heniwatocrit value, hemoglobin conccxntrallo;x:

erythroeyte count and total and differer;tiai leukocyic counts,

2. Glinical Blood Chemistry: Blood urea nitrogen concentration

(BUN), scrum alkaline phosphatase activity (SAF), blood
glucose concentration and serum glutamic«-pyruvic trens-

aminase activity (SGPT). . e , ..

3. Urine Analyses: Albumin ;om:cntraﬁon, .glucos.g'! concentra-~
' tion, microscopic clemients examination, pl determination
and specilic gravity,
The above listed studies will be conducted on animals 'ln. the
lower dose groups if significant findings appear among high dose animals,

. ' NEV 031124
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¥. Patholocic Studies

). Gross.
. Conxpictc gros's' nutopsit':;'wil-l be conducted upo.n all pE;st- :
mortern animals unless prcc]udc_d Ly post-mortem autolysis, all animals
gacrificed in extremis, five males und {ive fcmales from each group
sacrificed after threo months of testing and upon all ani.mals surviving
24 months of testing. At the time of each autopsy, representative tiszues
and organs will be ¢taken and:ﬁxed in 10 per cent formalin solution,
Absolute organ weights will be recorded and organ - -body -

weight ratios and organ - brain weight ratios will be calculafed and sub-

jected to stalistical analysls, viz. Analysis of Variance and/or "t"-tests,
The following organs will be included: liver, kidneye, splecen, gonads,
heart, brain and any other organ appearing atnormal upon gross exarnina-

tion.

2, Microscopic

Microscopic examinations will be conducted upon tissues

and organs taken from selected animals sacrificed in extremis, and five

males and five females {rom the control and highest dietary dose. groups

s:;érificed after three months and 24 mo;ﬂ.‘hs c?f testing. The tissucs and

org‘ans'to be cx;-xmincd will include: heart, liver, Jung, pancreas, stom -
ach (cardiz, fundus and pylorus}, small intestine (duodenum, jejunum and
ewin), caccum, colon, spleen, Jymph nede, kidney, urinary bl.ac’:dcr,

 tesles, ovary, prostate, ulerus, pituitary gland, adrenad gland, salivary
L}

NEV 031125
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gland (submaxillary), thyroid gland, parathyroid glend, skeletal ;nqsclc,
bonc marrow, peripheral nerve, trachca, spinal cord, ecye, oplic nerve
and brain {cerchrum, c.t.:rcbcllun:\.and pons).
Any significant tissuc or organ changes at the high dose
Jovel would also be examined at the lower levels,
F. Reports

Intcrim status reports will be submitted after 3, .le anc.] 18
months of testing. These reports will contain pertinent data collected
to that datc,

At the ;:onclusion of the study, thrcc; copies of 2 final formal |

report will be submitted.

MLKGn 9.6-68 .
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PROTOCOJ FOR
MONSANTO COMPANY
TWO-YEAR CIIRONIC ORAL TOXICITY

or
AROCLOR

IN BEAGLE DOGS

I, Oufline of Experiment

A, Type 2nd length: Two-Year Chronic brai Toxicity

. Animal Specics Tested: Pure-Bred Beagle Dogs

B
C. Test Material; Aroclor
D

. Organization: Three Test Groups and Onc Control Group.

L]

1, Number of Dogs/Group: Eight {four mzles and four {.emales)

.
N

2, Dogo Iavele: Contro) Grasn < Nenmo

Test Group I « Low level
Test Group II - Middle lovel
Test Group III - High level

3. Mecans of Administration: Voluntary oral ingestion; ad libitum
o . feeding of test material in diet,

|
II. Parametcrs To Be Investigated . e

A. Body Weights

] All animals will be weighed weekly, = -~

B, Food Consumbtion

Weekly food consumption will be recorded,

C. Mortality end Rezctlions

bt et
L-\
'\‘_/'

Mortality and untoward behavieral reactions will be recorded daily,

! . . NEV 031127
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1. Hematolozic Studices, Dload Chemistry Studics and Urine Andlyres

—

The studies listed below will be conducted upon all dogs prior ro
the inception of the test, after 1, 3, 6, 12 and 18 months of testing 31de
just prior to its conclusion,

1, Hematology: Hcm;.xtocrit, hemoglobin, o:;)-tlxrocytc count,

and both total and diflexential leukocyte com;ts.

2. Blood Chemistry: Blood urea nitrogen, blood glucose, serum

alkaline phosphatase, serum glutamic-pyruvic transaminase

and serum glutamic-oxalacetic transaminase.

3, Urine Analyses: Albumin, glucose, pH, microscopic elements
and specific gravity.

E. Pathologic Studics

1. Gross Pathologic Studics

Complete gross autopsies will be conducted \‘1pon aniinals
sacrificcd__i_rl extremis and upon all post;mortem animals during the inves-
tigation, At the conclusion of the 24.-mont‘n study, all surviving dp_gs \;rill
be sacrificed end examined, At the li;-no of cach sacx:il'ice, a complete set
of tissvilcs will be- renfoved from each dog and preserved in ten per ;:cnt

formalin solution for histopathologic cxamination. Alse at the time of

cach sacrifice, the weight of the liver, kidneys, spleen, gonads, thyroid,
adrenals, i.ﬁtuitary and heart will be recorded,

2. Histopatholozjc Studies

Histopathologic examinations will e conducted on tissues

} laken from animels sacrificed in extremis, from post-rortem animals

NEV 031128
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and from all animals sacrificed after 24 mounihs of feeding, The tissucs
to be included in the examinations are 25 follows: lung, ‘heart, liver,
pancrca_\é, mesenteric !ymplh node, stomach {cardia, fandus and pylorus),
small intestine (duodenum, jecjunum and ileum), colon, caecum, kidney, )
adrenal gland, urinary bladder, test_es; ovaries, prostate, thyroid gland,
submaxillary salivary gland, parathyroid gland, utcrus, brain (cercbrum,
corcbellum and pons), bone and bone marrow (femur), and skoletal

muscle (gastrocnomius).
¥, Reports |
Interim status reports will be submit:tcd after 3, 12 and 18 months
of testing. Those reports will contain pertinent data collected to that date.
At the conclusion of the study, three copies of a final formal |

" report will be submitted,

NEV 031129
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PROTOCOL FOR
MONSANTO COMPANY
A TISSUE RESIDUE STUDY IN ALBINO RATS

WITH ARQCLORS

1. Oulline of Experiment

A. Type and Length: Tissue Residue Study; duration 30 days

B. Animal Specics Tested: Male Albino Rats (approximately 100 -g)

*C. Orpganization of Groups:

Number of Animals Dietary Concentration

Group Male Female in ppm
7 b * .
o /J.;,J/ Control - 15 . 15- Noue .
e 1 15 15 Low dose level
b4 15 15 ihigh doze lovel

D. Test Mate:ial Administration _

Diets will be prepared fresh weckly by mixing the caleulated quantity

of test material with a standard pulverized rat ration. Food will be allowed

ad Jibitum.

II. Parameters to be Studied

. A. Feed Consumption

Feed consumption will be determined weekly for each animal.
-B. Reactions

Olircrvations for untoward behavioral reaclions will be made.

NEV 031130
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‘C. Gross Patholaey

Upon sacilice, organe and lissucs will be examined grossly for

pathologlc alterations, e - - : ,

1nI. Sample Collection . : ' .

At the end of 30 days all animals will be sacrificed and samples of
muccle, fat, liver and kidney will be taken from cach animal. Samples
of cach tissuc from cach animal will be frozen and will either be shipped

to Monsanto for analysls ar analyses will be done by Bio-Test.

‘.
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