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ACTION:
Review of a chronic feeding toxicity study in the dog.
CONCLUSIONS:

Joses tested in diet: 0, 7, 35 or 175 mg/kg/day in Beagle dogs.
The NOEL or LOEL 2 175 mg/kg/day. The study is classified as
sore Minimum. The information presented for this Chronic Feeding
roxicity study, satisfies the criteria set forth in Subdivision,
* Series 83-1(b).

Jrine volume and appearance were not recorded. While this
information should have been included in the report, the
jeficiency is not considered significant enough to invalidate the
conclusions of the study since there werep igns of nephrotoxicity
>r histopathology to suggest toxicity. '

The authors concluded that the NOEL = 35 mg/kg/day and LOEL = 175
1g/kg/day, based on increased absolute liver weights in males and I
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relative liver weights in males and females receiving 175
mg/kg/day picloram in the diet. TB-1 disagrees with the authors’
conclusion and consider the NOEL to be 2 175 mg/kg/day rather
than 35 mg/kg/day as the NCEL for this study. However, the HDT
is supported by the range-finding studies even though there were
no signs of toxicity in this' study.
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STUDY TYPB: Chronic Feeding Toxicity - Dog
GUIDELINE NUMBER: 83-1(b)

TOX. CHEM NO: 039

P. C. NO: ,005.101

MRID NO.: 408343-01

TEST MATERIAL: Picloram - technical

SYNONYMS8: 4-amino-3,5,6-trichloropicolinic acid
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SYUDY NUMBER: TXT:K-038323-040

S8PONMSOR: Dow Chemical Co. OH

TESTING FPACILITY: Health & Environmental Sciences-Texas
The Dow Chemical Co.
‘Lake Jackson Research Center
Freeport, TX 77541

TITLE OF REPORT: Picloram: 12-Month Dog Chronic Dietary Toxicity
Study '

AUTHOR(8): T. Barna-Lloyd, J. R. Szabo and N. L. Davis

REPORT ISSUED: June 8, 1988

CONCLUSION: Doses tested in diet: 0, 7, 35 or 175 mg/kg BW/day 1n
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Classification: core-Minim in Ths ‘*‘J&'WC,

The information presented for this Chronic Feeding Toxicity Study,
satisfies the criteria set forth in Subdivision, F Series 83-1(b).

A. MATERIALS:

1. Test compoums: Picloram - technical. Description - tan
powder, Identity - AGR-219562, Purity - = 94 %.

2. Test animals: Species: Canine, Strain: Beagle, Age: 17 -

(Tt om)
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18 veeks, Weight: Males - 8.6 to 8.8 kg, Females - 7.2 to
7.6 kg, Source: Marshall Research Farms, North Rose, NY.
Acclimated for 35 days during which time the animals were
screened for health status and any abnormalities. A step~by~-
step procedure is described for selecting healthy animals for
the study. The dogs were housed 2/pen, except for mid dose
male penmates, 86T2391 and 8672392, which were penned
individualiy starting Study Day 218 because of feed wasting
problems. The animals were maintained in a temperature of
72°F, a 12-hour light/dark cycles and 13 air changes/hour.

One female control dog (86T2405) was diagnosed infected with
demodectic mites. Therefore, all dogs were treated with
Mitaban® for control/prophylaxis of demodectic mange on study
Days 28 and 101.

B. 8TUDY DESIGM:

1.

Animal assignment

Animals were assigned randomly to the following test Qroups:

Dose in Main Study
Test diet . months
Group _(ma/ka) _male female
1 Cont 0 4 4
2 Low (LDT) 7 4 4
3 Mid (MDT) 35 4 4
4 High 4 4

(HDT) 175

a. Dose Selection: Dose levels were selected based on
results of 1-month (HED Doc. # 003954) and 6-month (MRID
# 00110534 and Doc. #s 003954 and 007069) previously
submitted dietary toxicity studies in dogs. One-liners,
the DERs and the sponsor’s summary of 6é-month study
indicated a LOEL = 35 mg/kg, based on increased liver
weights in »ales omly. At 175 mg/kg, both males and
females exhibited decreased focd consumption, weight
gain and alanine aminotransferase and increased liver
weights and alkaline phosphatase; however, the
aforementioned alterations were not accompanied by
histopathological changes due to toxicity. Under tke
current toxicity evalmation criteria the significance of
lesions at 35 mg/kg is questionable.

b. Additional Informatiom: In a range-finding study @ERF®Acc.

2247156 and Doc. $001889) with 1 dog/group receiving
1000 mg/kg for 7 days or 2000 mg/day for 4 days, there
was emesis, reduced feed consumption and decreased body
weight. In a follow-up canine palatability study (MRIDAec.
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$#247156 and Doc. #001889), at doses levels of 250, 5900
or 1000 mg/kg/day for 7 days or 500 mg/kg for 14 days,
no overt signs of toxicity was owserved.

In a 3 month study (MRID #509115? ?Kl 00069969 and Doc.
#003954 and 007069), rats fed 3000 ppm resulted in liver
necrosis and bile duct proliferation. It is likely that
the aforementioned liver histopathological changes seen
in rats coculd be induced in dogs if the doses are high
enough. :

2. Diet preparation

Diets and premixes were prepared weekly. Diets were made by
serial dilution of the premixes. Mid-dose samples taken on
Day 1 were analyzed for homogeneity. The test diets (all
doses including control) were assayed to determine the
achieved concentration of test material at study Days 1, 85,
176, 274 and 365. Stability of the test material was based
on an earlier study (MRID #00110534 and Doc. #s 003954 and
007069) .

Results - The concentration of test material in the test
diets ranged from 98.6.to 10C.5% of the target. The compound
was stable for 28 days. The concentration of the compound
in the mid-dose sample was 97.6% of the nominal ~
concentration.

3. Animals received food (Purima Certified Canine Diet #5007)
and water ad libitum.

4. 8Statistics - A detailed description of the statistical
methodology, taken from the study report, is attached
(Appendix 1). The results of all statistical analysis are
in Table 5 of Study Report. HNethodology was difficult to
follow.

5. Quality Assurance
A statement of compliance with Good Laboratory Practices and
a signed statement of Quality Assurance were included in the
submission.
C. METHODS AND RESULTS:

1. Observations:
Animals were mspected once daily for signs of toxicity and
mortality.
Results - Ho treatment-related Toxicity/Mortality was
observed during the study except for one mid-dose female
(86T2414) which developed anemia and died on Day 67 with an

3
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jmmune-mediated hemolytic disorder. In addition, one high-
dose male (86T2388) on Day 147 was depressed, had stiff gait
and developed bronchopneumonia. Treatment with penicillin
improved the condition. This dog appeared healthy through
6-month clinical examination and Day 346 and was lethargic
remainder of the study. Pre-terminal clinical cuemistry
showed elevated WBC and ALP activity. Necropsy revealed
enlarged liver consistent with increased liver size seen in
high-dose level dogs, however, histopathology revealed no
morphological changes associated with toxicity or clinical
signs. The death of mid-dose female and clinical  course of
high-dose male are considered unrelated to treatment.

2. Body weight
Animals were weighed on Day -1, then weekly thereafter and
before necropsy.
Results - Table 1 presents the total feed consumption and
total body weight gain during the study. No statistically
significant differences in the body weight or body wveight
gains of the treated animals were observed when compared to
the controls. Th2 body weight gains in the males and females
a EEC
TABLE 1. MEAN FEED CONSUMPTION, BOOY WEIGHT GAIN AND FEED EFFICIENCY"
DOSE MALES FEMALES
(MG/KG/DAY)
FC BW FE FC ew FE
Control (0) 17620 . 3274 18.8 16528 3444 208
¥ 7 17708 (100} %19 (120) 2.1 15338 (92.8) 4613 (134) 30.1
s 18310 (104) | 4415 (13%) 211 15624 (94.5) 2578 (74.8) 165
ers , 18190 (103) 3054 (99) 168 12272 (74.9) 2200 96.5) 187

* Dsta were extracted from Report Tables 6 - 9

- .

FC = Feed Consumption (g}
BW = Body Weight Gain (g)
FE = Fsed Efficiency (%)

of all test groups ranged from 93% to 135% and 66.5% to 134%
of the control values, .respectively. The authors explained
that decreased weight gains in high dose females were due to
reduced feed consumption because of palatability of the test
compound not to the compound intake. We concur with the
authors explanation.

Food consumption, compound intake and feed efficiency

Consumption was determined and mean daily diet consumption

4
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A.

Hematocrit (HCT)
Hemoglobin (HGB)
Leukocyte count (WBC)
Erythrocyte count (RBC)
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was calculated. Compound intake was calculated from the
actual consumption. Feed efficiency was not reported.

Results - Table 1 presents total feed consumption and feed
efficiency. Feed consumption was not affected in males;
however,. the high dose females consumed less than the
controls due to unpalatability of the test substance. The
feed consumption of males/females in the 7, 35 and 175
mg/kg/day groups was 100/92.8, 104/94.5 and 103%/74.3%,
respectively, of the controls. In males and females, the
compound intake was 7, 35 and 175 mg/kg/day. The TB-I
calculated feed efficiency of males/females in the control,
7, 35 and 175 mg/kg/day groups was 18.6/20.8, 22.1/30.1,
24.1/16.5 and 16.8%/18.7%, respectively (Table 1). The
reduced food consumption in females corresponds to reduced
weight gains.

ophthalmological examination

Performed on all animals prior to start of the study and at
the termination of experiment. No compound related effects
were reported.

Blood was collected before treatment (-14 days) and at 100,
178 and 358 days for hematology and clinical chemistry from
all animals. In addition, blood samples were taken from male
dogs on study days -8 for evaluation of alkaline phosphatase
activity. The pre-study alanine aminotransferase (ALT)
values in the report are the average of -8 and -14 days
values. The CHECKED (X) parameters were examined.

Hematology

X

X|{ Leukocyte differential count
Mean corpuscular HGB (MCH}
Mean corpusc. HGB conc. {MCHC)
Mean corpusc. volume (MCV)

atelet count Reticulocyte count

ood :lotting measurements

(Thromboplastin time)

(Clotting time)

(Prothrombin time)

Results - Hematological parameters 2that showed time-dose
interactions in both sexes are presented in Table 2. There
was a significant time-dose interaction for platelets and WBC
counts in the high dose males and females when compared to
the controls. However, the increased platelet and WBC
numbers are within the range established for adult dogs and
the differences are considered as normal biological
variation.
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TABLE 2. MMTMYVMESMTWWLYFWW'

12
l ) k- m 08 282 308 e 362 363
7 9k 313 297 fras3 2rs 3% 331 08 255
38 148 joare  ufles (o 312 484 438 “2 490 J
175 iy a2 |s0ems 3% 422* 410* o2
WBC*
0 17 1.1 110 122 124 138 127 112
7 11.5- 13.1 11.0 123 1.8 128 17 10.4
s 123 133 131 103 182 58 148 131
178 114 1" 16.3* 177.9* 1.6 190* 14.0* 143%
' Data were extracted from study Tables 10 - 25
*  10°/mm®
* = P30.05 based on One Way ANOVA
b. Clinical Chemistry
X X
Electrolytes: Other:
X] cCalcium X| Albumin
X} Chloride Blood creatinine
Magnesium x| Blood urea nitrogen
X| Phosphorous X! Cholesterol
X| Potassium X| Globulins
X| Sodium X! Glucose
Enzymes x| Total bilirubin
x| Alkaline phosphatase (ALK) X| Total serum Protein (TP)
cholinesterase (ChE) Triglycerides
Creatinine phosphokinase Serum protein electrophores
Lactic acid dehydrogenase (LAD)
x| Serum alanine aminotransferase (also SGPT)
X| Serum aspartate aminotransferase (also SGOT)
Gamma glutamyl transferase (GGT)
Glutamate dehydrogenase

Results - Clinical chemistry parameters which showed time-
dose or time-dose-sex interactions are presented in Table 3.
Although, statistical significance was observed for the

clinical chemistry parameters -

alanine aminotransferase,
cholesterol,

total protein and albumin,

mean alkaline phosphatase,
aspartate aminotransferase,
none of the

significant differences can be attributed to the treatment
since the values either lacked dose-respcnse or were within
the normal values published for this strain and age of dogs.
In addition, the glucose, globulin, total bilirubin, urea

6



nitrogen,

sodium,

vere not affected due to treatmeut with sicloram.

TABLE 3. CUNICAL CHEMISTRY VALUES THAT DIFFERED SIGNIRCZ = .y Fa0OM THE CONTROLS®
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potassium, calcium <r phosphorus levels

controls {41.5

+

DOSE MALES (MONTHS) "EMALES (MONTHS)
(G4G/KG/DAY)
Pre-study 3 6 12 Pra-shurty 3 6 12
ALKALINE PHOSPHATASE /222 473
0 1193 700 a3 ss 1265 s ar %7
7 1240 63 20 07 10,1 790 503 ns
35 1103 70.0* 0.9 s 1173 2" s Qs
175 1182 672 e e 92 623 429 . 28
ALANINE AMINT TRANSFERASE (ALT: U/1)
o 238 a0 31.7 375 248 248 287 03
7 254 258 7 R 2 244 248 22
as 296 2420 | 2855w | 3y 248 2860 31.8% B~
175 279 207 28g 78 209 18.1 20.1 b ¥ 3
' ASPARTATE AMINOTRANSFERASE (AST: U/Y)

0 27.2 343 293 4218 318 22 28 2
7 264 07 248 228 247 0.2 223 24
as 319 n6* 255 3ae 234 257 288° o
e 332 28.1° 212% 03* 27 8" 218° 09"
Cr DLESTEROL (mg/cl)

0 194.7 54.6 1500 120.7 2023 1537 1739 1540
7 2345 B3 <314 1502 2058 e 2373 108
38 197.5 245 | 2088 | 1625 2112 2015 2419 ws
175 2124 2¢04* | 2007 | 1908° 1988 2208* 2141 s

) TOTAL PROTEN (g/d1)

) 6. | 64 59 6.1 62 &s 62 &s
7 23 ;61 s8 83 59 83 59 &3
a5 23 83 60 62 &1 63 62 es
175 1 ez 64 59~ as* a0 &o* ss* _s9*
ALBUMIN (g/a0)

o 32 29 34 a1 32 30 ar 34
» 32 30 as s a 31 3s 32
k< 30 200 ar 34 30 aze agr e
175 32 a1 33 33 31 20° 33 e~
*  Datawere extrecied from study Tables 28 10 33

* = P300S
*e = P <0001
k

= At 35 mg/kg, in males and females, the
mean alkaline phosphatase (ALP) levels were significantly
different from the controls for time-dose interaction. 1In
males, the high-dose ALP values for 6 (55.4 * 13.9) and 12
(63.1 * 21.0) month evaluation appear higher than the

16.9), however,

7
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" not statistically siynificant because large variations in
individual values as evidenczd by large standard deviations.

As anticipated the ALP levels decreased with age.

Since the

ALP levels lacked dose-response and were within the range

established for this strain

Alanine aminotransferase (ALT) -
exhibited a statisticalliy

significant

and age of dogs, the differences
are considered to be of no toxicological significance.

mid-dose males and females
tise-sex-dose

interaction. In the dog, persistent ALT elevations suggest
liver necrosis. These statistical differences lacked dose-

response, vere within the ra

nge established for this strain

and age of dog and lacked liver lesions associatzd with
toxicity. The differences are considered to be of no

biological significance.

high~-dose nales and females

time-dose interaction. The AST leve
specific; were gemerally lower than the controls,

dose-response, therefore,
toxicological sigrificance.

considered

(AST) — the AST levels of 1wid and
were significantly different for
1s in dogs are not liver

lacked

of no

- the mid and high-dose cholesterol levels in

both sexes were statistica

Although the cholesterol

11y higher than the controls.
levels were higher than the

concurrent control values, the levels vere within the range
for this strain and age of dogs, therefore considered to be
of no biological significance.

Total protein and albumin - in both sexes, the total protein
in high dose group and albumin in the mid amd high dose
groups vere statistically different than the controls. These
differences lacked dose-response and were generally within

- the published range for adult dogs and therefore,

to be of no biological significance.

6. Urinalysis

considered

Urine was takem from the bladder at necropsy on fasted

animals. The CHECKED (X) parameters were examined.

Appearance

Volume

Specific gravity

pH

Sediment (microscopic)
Protein

I Ll

Glucose
Ketones
Bilirubin

- Blood

Nitrate
Urobilinogen

Resuvlts - Compound related effects were not cbserved in any
treated groups. Urine volume and appearance were not

8
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recorded. While this infcrmation should have been included
in the report, the deficiency is not considered significant
enough to invalidate the conclusions of the study since there
were no signs of nephrotoxicity or histopathology to suggest
toxicity.

Sacrifice and Pathology

7.
All animals that died and that were sacrificed on schedule
were subject to gross pathological examination and the
CHECKED (X) tissues were collected for histological
examinaticn. The (XX) organs, in addition. were weighed.
X . .
Digestive system Cardiovasc./Hemat. Neurologic
X | Tongue X | Aorta Xx| Brain
X | Salivary glands X | Heart X Periph. nerve
X | Esophagus X | Bone marrow [X | spinal cord (3 levels)
X | Stomach X Lymph nodes X Pituitary
¥ | Duodenum X Spleen X Byes (optic n.)
X | Jejunum X Thymus Glandular
X | Ileum Urogenital XX| Adrenal gland
X ; Cecum XX| Kidneys Lacrimal gland
X | colon X | Urinary bladder |X| Mammary gland
Rectunm XX| Testes |xx| Parathyroids
xx| Liver X | Epididymides |xX| Thyroids
X | Gall bladder ¥ Prostate Other
X | Pancreas Seminal vesicle|X | Bone
Respiratory xx| ovaries |X | Skeletal muscle
X | Trachea X | Uterus X Skin
X | 1ung X Cervix X | .All gross lesions
Nose X Oviducts and masses
Pharynx X Vagina X Mediastinal tissue
Larynx X Mesenteric lymph node
X Tonsil X Mesenteric tissue
a. Organ weight - No differences in absolute or relative

weights of adrenals, brain, kidneys, testes, ovaries and
thyroid gland were attributed to the administration of
Picloram®. There was a non-statistical increase in
absolute (101.7%) and relative (121.4%) ovarian weights of
high-dose animals was observed, however, the increase was
not associated with histological changes suqgestive of

toxicity. The authors concluded that the ovarian weight
increases was probably due to the cyclic changes. We
concur with their conclusions. In addition, at 175

mg/kg/day, the absolute liver weights in males and females
increased non-significantly by "54.8% and 6.7 &%,
respectively, when compared to the controls. The relative
weights of high-dose males and females increased
statistically (P < 0.01) by 54.8% and 24.9%, respectively, .
when compared to the controls. The authors attributed the

i
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increased absolute liver weights in males and relative
liver weights in males and females to the administration of
test compound. TB-I does not agree with the study authors’
conclusions that these organ weight changes were probablv
treatment-related, since the changes were mot associaced
with any overt signs of toxicity and/or histopathological
changes suggestive of toxicity. These changes ar:?
, considered adaptive changes and considered to be of
questionable toxicoloaical significance. Bazsed on this
information TB-I considers 175 mg/kg/day imstead of 35
mg/kg/day the NOEL for this study.

R

b. Gross pathology - No treatment-related gross morphological
changes were noted at necropsy, except enlarged livers in
3/4 males and 2/4 females receiving 175 mg/kg/day test
substance in the diet. The enlarged livers are considered
compensatory changes and considered to be of egquivocal
significance, since no compound related histopathology was
observed.

c. Microscopic 'patholcqy - No histopathological 1lesions
attributable to administration of Picloram® were found in
any tissues.

D. DISCUSSION:

study Deficiencies - Urine volume and appearance were not
recorded. While this information should have been imcluded in
the report, the deficiency is not considered sigmificant enough
to invalidate the conclusions of the study simce there wereyg
siﬁgs of nephrotoxicity or histopathology to suggest toxicity.

The data reporting was adequate. The authors coscimded that
the NOEL = 35 mg/ko/day and LOEL = 175 mg/kg/day, based on
increased absolute liver weights in males and relative liver
weights in males and females receiving 175 mg/kg/day picloram
in the diet. TB-I disagrees with the authors’ conclusions and
consider NMOBL to be 2 175 mg/kg/day rather than 35 mg/kg/day as
FOEL for this study.

The study satisfies the requirements set forth in Subdivision F
Guideline, 83-1(b) for Chronic Feeding Toxicity Study im the Dog.

Reddy\PC\picloram\chr-dog.der/6-24-93/
Pinal: 7/19/93
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statistical Evaluation
amined statistically were first tested using Bartlett’s

A1) carameters ex

tes: <or equality of variance.

APPENDIX I
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STATISTICAL METHODOLOGY

If the results from Bartlett’s test did not

re;ec: the equality of variances, the parameter was subjected to further
parametric analysis as described below. If Bartiett’'s test demomstrated -
1necuaiity of variance

square root trans

var-arces. If none o
equal:ty of variances, the transformation

forma

s, the data were transformed using
tions, in tha crder given, to obta

Bartlatt's statistic was used. The transformed data was

the acoropriate parametric ana

in-1:%e body weight, hematologic, and
eva  sated using a three-way repeated measures

lysis as described below.-

‘l0g, inversesand &
in equality of © "%~

f the transformations satisfied Bartlett's test for. .
or raw data with the lowest -

then subjected te
it S i ®

clinical chemistry datawere - "~
analysis of variance (ANOVA)

€or --me (the repeated factor), sex, and dose. In the three-way ANGVA,

4ifsarancas between groups were pri

1nts-3clion.

Zyra . ‘isted body weight, absolute and relative org
-ac-a23 1~2 ovaries), and specific gravity of urine were
sw0-=3is 2NCVA for the factor of sex and dose.

Qes.

car absolute and relative

- s S
re o

testicular and ovarian weight were

marily detected by the time-dose

an weights (excepting

cv_a‘luud using 3

e

ana! ,:;: 1sing a one-way ANOVA. Upon determination of sigmificamt dose
effes%s among Qroups.
separat2 2ne-way ANOVAs with Bonferropi's mr:ction

For those parameters examined by two-way AMOVA,
for a significant sex-doss interaction.
was done separately for each sex.

separate dose levels wers compared .tp coatrol g;tng N :"’

exzmination was made first
If this was foand, a one-way ANCVA
If no sex-dose interaction was

jdentified, and a dose effect was identified, or if, in the subsequent one-
effect vas identified, then the appropriate type of ANOVA

way ANOVA, a dose

was repeated separa

Paraseters analyzed by the three-way

tely for each dose level vs control.

repeated measures analysis required 2

few additional exasinatioms. First, examination was sade for a time-sex-

dose interaction; if present,

the anilysis was repeated separately for eack

sex. The next examinatios was for a sex-dose interactioam. hen

jdentified, the data were reexamined with sep

accounting for the sex factor, by elimimating comncern or

sex, the time-dose interaction was exami

aration of the sexss. After

controlling for

ned. When z time-dose imteraction

was identified, the amalysis was repeated for each dose acainst coatrols.

In a few instances. a sex-dose interaction was identified for a particular

dose, leading to separation by sex and reanalysis.
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Chronic FPeeding Toxicity - Dog
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APPENDIX I (Continued)
STATISTICAL METHODOLOGY
The nominal alpha levels used and the test references were:
m;;::{ctr??test (Winer, 1971) alpha=0 01

Ist ANOYA (Steel & Torrie, 1560) alpha=0.10
2nd ANOVA (Steel & Torrie, 1960) alpha=0.05

Two-Way ANCVA
Bartlett's test (Winer, 1971) alpha=0.01
First ANOVA (Winer, 1971)
Sex-dose interaction alpha=0.05
Dose factor alpha=0.10
Second ANOVA (Winer, 1971)
Sex-dose interaction alpha=0.05
Dose factor’ alpha=0.05
Three-Way Repeated Measures ANOVA
Bartlett’'s test (Winer) alpha=0.01
First ANOVA (Winer, 1971)
Time-sex-dose interaction alpha=0.01
Sex-dose interaction alpha=0.05 3
Time-dose finteraction alpha=0.10
Second ANGVA
Time-sex-dose interaction 2lpha=0.01
Sex-dose interaction . alpha=0.05 ..
Time-dose interaction alpha=0.0S -

¢
= ‘_‘,’u

The following data were recorded, made part of the study file, aad
reported, but not analyzed for differences of statistical sigmificance:
body weight gains from baseline, WBC differential cowst, urimalysis
readings aside from specific gravity, and feed consusption figures. The p-
values calculated for individual dose comparisons to cootrol values were

corrected for the sultiple comparisons with Bonferroni’s correction
(Miller, 1966). Because repeiled measures analysis casmat be dose when
some data are sissing, the prestudy values for female 8672414, which died
prior to the three-month evaluation, were excluded frem statistical
analysis. Howsver, all data from 8672414 (i.e., prestudy and at the time
of death) are included in the study file and showm ia this repert.

Because mmercas measurements were statistically cospared ia the same group
of animals, the overall false-positive rate (Type 1 ervers) could be such
greater than the above-cited alpha Tevels might suggest. As a ceasequesce,
the fimal interpretation of numarical data considered statistical cutcomes
together ~ith other factors, such as dose-response relationships and the
plausibilily of results in light of biologic and pathelegic findings.
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