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STUDY TYPE: 90-Day Oral Toxicity Study (rat)

TOX. CHEM. NO.: 320 MRID NO.: 116494

TEST MATERIAL: 2,4-DP Acid; 95% pure; white crystalline solid

REPORT NUMBER(S): R-5419/a

REGISTRANT: Union Carbide, Agricultural Products Co., Inc.

TESTING FACILITY: TRAAL Institute Voor Voedingsonderzoek TNO
(Centraal Institut for Nutrition and Food
Research)

CITATION: Til, H.; Leegwater, D.; Kuper, F. (1977) Subchronic
(90-day) oOral Toxicity Study with 2,4-DP in Rats: Report No.
R-5419/a. Final Report. (Unpublished study received Mar 28,
1979 under 264-2221; prepared by Centraal Instituut Voor
Voedingsonderzoek TNO, Neth., submitted by Union Carbide
Agricultural Products Co., Inc., Research Triangle Park, NC;
CDhL: 237984)

CONCLUSIONS: Groups of Wistar derived SPF-albinecrats (15/sex/
dose) were administered 2,4-DP at dietary concentrations
of 0, 100, 500, and 2500 ppm for 13 weeks. High dose males
and females showed decreases in body weights, food consump-
tion, and food efficiency; significant changes in the para-
meters of hematology, clinical chemistry, and urinalysis;
and increases in relative weights of heart, kidney, and liver.
Histopathology data showed increased incidence of both kidney
and liver lesions in all treated males and females relative
to the controls. Based upon the reported data, the LOEL is
100 ppm (LDT).

Although this study was well conducted, the NOEL of 2, 4-
DP for this experiment could not be established. In addition,
absolute organ weights were not presented, and insufficient
amount of information was reported gn the individual-animal
histopathology data. This study is, thus, classified as
supplementary.




A. MATERIALS: 2,4-DP acid; white crystalline solid; 93.3% purity.
Details of composition are presented in Appendix 1

Test animals: 3 1/2 weeks old Wistar derived SPF-albino rats
which weighed 40-60 gm were obtained from Central
Institute for the Breeding of Laboratory Animal TNO,
Ziest, The Netherlands.

B. STUDY DESIGN:

1. Animal assignment

Animals were assigned randomly to the following test groups:

Dose in Main Study

Test diet 13 Weeks
Group (ppm) male female
1 Cont. 0 15 15
2 Low (LDT) 100 15 15
3 Mid (MDT) 500 15 15
4 High(HDT) 2,500 15 15

2. Diet preparation

Diet was prepared monthly and stored under refrigeration.
Samples of treated food were analyzed for stability and
concentration. Results of the analyses are presented in
Table 1. The compound in the diet was found to be reason-
ably stable, and the actual concentrations of 2,4-DP in
the diet were found to be fairly close to the designated
concentrations.

3. Animals received food and water ad libitum.

4. Statistics - The following procedures were utilized in
analyzing the numerical data:

a). Student-t-test
b). Wilcoxon-test
c). Chi-square-test

5. Quality assurance statement was signed and included in
the report.
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C. METHODS AND RESULTS:

1. Observations

Animals were inspected daily for signs of toxicity and
mortality.

Toxicity: In high dose animals, 2 females showed retar-
dation in growth relative to the controls; several
males and females also showed muscular weakness.
Increased incidence of abnormalities were not obser-
ved in mid and low dose animals relative to the con-
trols.

Survival rates of treated animals and controls were
comparable.

2. Body weight

Animals were weighed twice a week for the first 4 weeks
of the study and once a week thereafter. The body weights
of the test animals are presented in Table 2.

Statistically significant decreases in body weights
were observed in 2,500 ppm males and females relative
to the controls. The body weights of mid and low dose
animals were comparable to those of the controls.

3. Food consumption and food efficiency:

Food consumption was determined, and the mean weekly food
intake and food efficiency values were summarized in
Table 3.

Both 2,500 ppm male and female rats consumed less food

than the controls, but the difference was not statistically
significant. Food efficiency values for both 2,500 ppm
males and females were decreased, and the decrease of that
in females appeared to be more marked (Table 3).

4. There was no indication that ophthalmalogical examinations
were performed.
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5. Blood was collected at 4, 8, and 12 weeks for hematology
and clinical analysis from 5 animals. The CHECKED (X)
parameters were examined.

a. Hematology

X X
x| Hematocrit (HCT)* x| Leukocyte differential=count*
x| Hemoglobin (HGB)* Mean corpuscular HGB (MCH)
x| Leukocyte count (WBC)* Mean corpuscular HGB conc. (MCHC)
x| Erythrocyte count (RBC)* Mean corpuscular volume (MCV)
Platelet count* Reticulocyte count
Blood Clotting Measurements

* Required for subchronic and chronic studies

In 2,500 ppm males consistent decreases in packed cell volume,
hemoglobin, and erythrocytes were observed in weeks 4, 8, and 12
(Table 4). At certain periods.of the study decreases in hemoglo-
bin and erythrocytes were also observed in 2,500 ppm females,
and these decreases were statistically significant at week 12
(Table 4).

TABLE 4

Mean Hematological Findings in Control and
2,4-DP Treated Rats

(Data were extracted from the submission;
MRID No. 116494)

Dose Hb pack cell erythrocytes
(ppm) (g/100 ml) volume (%) (10%/mm3)
MALE . week 4
0 14.8 + 0.18 47.6 + 0.60 6.6 + 0.23
2500 13.5 + 0.26* 44.3 + 0.80%* 6.4 + 0.18
week 8
0 16.5 + 0.15 48.2 + 0.064 7.3 + 0.19
2500 15.5 + 0.25* 44.5 + 0.74* 6.8 + 0.15
week 12
0 16.0 + 0.23 47.6 + 0.92 7.4 + 0.10
2500 15.4 + 0.24 46.0 + 0.89 7.1 + 0.14
FEMALE week 12
0 16.2 + 0.28 46.9 + 0.83 7.2 + 0.14
2500 15.2 + 0.29%* 44.4 + 0.97 6.7 + 0.13*%



b. Clinical Chemistry

X X
Electrolytes: " Other:
x| Calcium* x| Albumin*
Chloride* Blood creatinine*
Magnesium¥* - x| Blood urea nitrogen*
Phosphorous* Cholesterol®*
x| Potassium¥* Globulins
x| Sodium* x| Glucose*
Enzymes x| Total Bilirubin*
x| Alkaline phosphatase (AP) x| Total Serum Protein*
Cholinesterase# Triglycerides
Creatinine phosphokinase*® Serum protein electrophoresis
Lactic acid dehydrogenase
X! Serum alanine aminotransferase {also SGPT)*
x| Sexrum aspartate aminotransferase {also SGOT)*
gamma glutamyl transferase
glutamate dehydrogenase

* Required for subchronic and chronic studies
# Should be required for OP
° Not required for subchronic studies

Although the results indicate that not all parameters of cli-
nical chemistry were examined, several parameters were affected
in 2,500 ppm treated wmale and female rats. At week 13, marked
changes were observed in blood urea nitrogen, SGOT, SGPT, AP, total
plasma protein, and Nat levels of 2,500 ppm males and females
(Table 5). Some of these changes were statistically significant
as indicated in Table 5. 1In addition, plasma albumin was signifi-
cantly decreased in 500 and 2,500 ppm males and 2,500 ppm females.

TABLE 5
Clinical Chemistry Parameters Affected by 2,4-DP
Treatment At Week 13

(Data extracted from the Submission, MRID No. 116494)

BUN SGOT SGPT AP Total Na*
ppm mg % R-F R-F B-L protein mg/L
units units units gm 3

Male

0] 15+0.4 55+2.0 39+1.6 13.7+0.8 6.6+0.1 3400+49
2500 18+0.6* 66+2.4* 50+3.6* 29.8+2.81 5.84+0.1t 3230+123
Female

0 18+0.8  58+1.8 40+1.5 11.3+0.6 6.2+0.16 3460+87
2500 22%1.3* 73%6.5t 44%2.8 18.7%2.1% 5.6+0.15* 3250+16*



6. Urinalysis®

Urine was collected from animals at week 13.
The CHECKED (X) parameters were examined.

X X

x| Appearance* x| Glucose*

x| Volume* x| Ketones*

x| Specific gravity* Bilirubin¥*

x| pH x| Blood*

x| Sediment (microscopic)* Nitrate

x| Protein* Urobilinogen

* Required for chronic studies
° Not required for subchronic studies

No significant differences in the above parameters were
observed between the 2,4-DP treated and control rats. However,
the results of kidney function tests and electrolyte determina-
tion in urine indicated decreases in the levels of Na' and Kt
in the urine of both 2,500 ppm males and females. The decreases )
of Nat and K¥ levels in males and K' level in females were sta- .
tistically significant (Table 6). Urine volume was increased in
2,500 ppm males with associated statistically significant
decrease in specific gravity.

TABLE 6

The Nat and Kt Levels In Urine of 2,4-DP Treated Rats
(Data extracted from the submission, MRID No. 116494)

ppm Nat (mg/100 ml) K* (mg/100 ml)
Male week 13
0 124 + 17 1149 + 76 .
2500 74 + 11*%* 443 . o68F* -
Female week 13
0 163 + 20 1043 + 57
2500 131 + 20 641 + 61%**
* : p < 0.05 *¥%**x : p < 0.001



™

-10-

7. Sacrifice and Pathology -

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
The (XX) organs in addition were weighed.

examination.

[»4

Digestive system
Tongue

.Esophagus¥*
.Stomach*
.Duodenum¥*
.Jejunum*
.Ileum*

x| .Cecum®*

x| .Colon*
.Rectum*
.Liver*t
Gall bladder*#
.Pancreas?*
Respiratory
.Trachea*
.Lung*
Nose®
Pharynx
Larynx

MW oM

.Salivary glands¥*

X

Mo M M MM

Cardiovasc./Hemat.

.Aorta*
.Heart*
.Bone marrow*
.Lymph nodes*
.Spleen*
.Thymus¥*

Urogenital

.Kidneys*t
.Urinary bladder*
.Testes*t
Epididymides

E I T I A

Prostate
Seminal vesicle
Ovaries*+t
.Uterus*

and masses*

* Required for subchronic and chronic studies

Required for chronic inhalation

# In subchronic studies, examined only if indicated

by signs of toxicity or target organ
t+ Organ weights required in subchronic
tt Organ weight required for non-rodent

a. Organ weight

involvement
and chronic studies
studies

The effects of 2,4-DP on organ weights of the treated ani-

mals are shown 1in Table 7.

In 2,500 ppm males,

there were

significant increases in relative organ weights such as

heart, kidney,

liver,

brain and testes.

In 2,500 ppm females,

statistically significant increases in relative kidney and
liver weights were observed.

It should be noted that the absolute organ weights of the
experimental animals were not reported,

and these data
should be presented for validating the relative organ welgts.

X
Neurologic
x| .Brain*t
x| Periph. nerve*#
x| Spinal cord (3 levels)*#
x| .Pituitary¥*
x| Eyes (optic n.)*#
Glandular
x| .Adrenals*
Lacrimal gland#
x| Mammary gland*#
.Parathyroids*tt
x| .Thyroids*tt
Other
x| Bone*#
x| Skeletal muscle*#
x| Skin*#
All gross lesions

Qe
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b. Gross pathology

Increased incidences of greenish discoloration of liver and
kidney in males and of liver in females of 2,500 ppm groups
relative to the controls were observed.

c. Microscopic pathology

Histopathology data indicate that increased incidences of
liver and kidney lesions were observed in all treatd males
relative to the controls. Table 8 shows the summary data of
the incidence of both kidney and liver lesions which are
compiled from the individual animal data by this reviewer.

TABLE 8

Summary Of The Incidence Of Liver And Kidney Lesions¥*
In Controls And 2,4-DP Treated Rats

(Data derived from the individual animal recording
of the submission, MRID No. 116494)

ppm Liver Kidney
Male
0 4/15 1/15
100 6/15 6/15
250 5/15 6/15
2500 15/15 5/15
Female
0 4/15 0/15
100 5/15 3/15
250 10/15 2/15
2500 14/15 4/15

—— . —— — . "t e Py T Tt T T TS A " T . S = — Y — S T S T SV . - Y - — - — T - T W —— T — A - — . S Yo

* For details of these lesions, please see Appendix 2.

No tumor incidence was observed in any experimental animals.

It should be noted that insufficient amount of information
was presented in the individual—-animal histopathology data.

V
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DISCUSSION:

This study was previously reviewed (Holder, Tox. Doc. No.
001995), however, this reviewer does not agree with certain
conclusions stated in the previous DER. The study is re—eva-
luated.

Based upon the data reported, dietary administration of 2,4-
DP at concentrations of 100, 500, and 2,500 ppm produced com-
pound related effects in all treated animals. The toxicity
seen in 2,500 ppm rats was particularly marked. The toxic
effects include (a) decreases body weights, food consumption,
and food efficiency; (b) decreases in hemoglobin, packed
cell volume, and erythrocytes; (c) increases in the levels
of SGPT, SGOT, BUN, & AP; (d) decreases in total protein,
albumin, and Nat in blood; (e) decreases in urinary Nat and
Kt excretion; (f) increases in the relative weights of

liver, kidney, and heart; and (g) increases in the incidence
of greenish discoloration of liver with gross examination.

In addition, histopathology data indicate that 2,4-DP caused
increased incidence of kidney lesions in both male and fe-
males at 100 ppm (LDT) as well as 500 and 2500 ppm. Increases
in the incidence of liver lesions was also observed at 500
and 2500 ppm females and 2500 ppm males. Therefore, based
upon the reported data, NOEL of 2,4-DP can not be establised
The LOEL is 100 ppm (LDT).

/2



2,4-DP scientific review

Page 14 is not included in this copy.

Pages through are not included in this copy.

The material not included contains the following type of
information:

__ X TIdentity of product inert ingredients

Identity of product impurities

X Description of the product manufacturing process
Description of product quality control procedures
Identity of the source of product ingredients
Sales or other commercial/financial information
A draft product label

The product confidential statement of formula
Information about a pending registration action
FIFRA registration data |

The document is a duplicate of page(s)

The document is not responsive to the request

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.
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LIVER ) H

-

}. DISSOCIATION-LIKE APPEARANCE OF THE HEPATO-
CYTES a) slight”

b) moderate/markcd

S

2. HEPATOCYTES W1TH TOO HOMOGENEOUS CYTOPLASM 3 !

H
E!

3. PRONOUNCED CENTROLOBULAR LOSINOPHILIA i

4. DIFFUSE SLIGHT SINGLE CELL DEGENERATION i !

{ig;ﬁ few small foci of RES cell proliferation, :
~" occasionally accompanied by a single necrotic

hepatocyte X X X ‘ Y

6. Slight periportal aggregates of mainly mono-
nuclear inflammatory cells

7. Scattered vacuolisation of hepatocellular
cytoplasm

KIDNEY

1. Tubular nephrosis a) slight /

-

b) moderate

2. Unilateral hydronephrosis

3. A few small calcarecous deposits in the cortico-
medullary layer

7~ Focal infiltrates of mainly mononuclear inflam-
-

mMatOry Cells

5. A few colloid-filled cysts in the cortex

[l
o
.

A few hemorrhagic tubules

_ 7. Slight focal vacuolisation of cytoplasm of
;1 - tubular epithelium

¢ SPLEEN

}. Increased amount of iron in the red puip
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THYMUS

1. Involution

2. A few colloid-filled cysts
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2. HiﬁPATOCYT}:.S W1TH TOO HOMOGENEQUS CYTOPLASM
3. PRONOUNCED CENTROLOBULAR EOSINOPHILIA !
4, 'DI?FUSE SLIGHT SINGLE CELL DEGENERATION

S. A few small foci of RES cell proliferation, '
AHHH occasionally accompanied by a single necrotic :
3

hepatocyte XX Xix XX é

6. Slight periportal aggregates of mainly mono-
nuclear inflammatory cells X ]

7. Scattered vacuolisation of hepatocellular
cytoplasm

KIDNEY ' .

1. Tubular nephrosis a) slight X X X X Y é/’..(
b) moderate /marked X / )

-

2. Unilateral hydronephrosis X /

3. A few small calcareous deposits in the cortico-
medullary layer

4, Focal infiltrates of mainly mononuclear inflam—

ﬂ;.:‘? matory cells X X| IX] 3
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6. A few hemorchagic tubules

7. Slight focal vacuolisation of cytoplasm of
tubular epithelium

SPLEEN

1. Increased amount of iron in the red pulp

* THYMUS

).'Involution

2. A few colloid~filled cysts
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b) moderate/marked
2. HEPATOCYTES WITH TOO HOMOGENECUS CYTOPLASM :
i ; 3. PRONOUNCED CENTROLOBULAR EOSINOPHILIA : ’ /
K 4. DIFFUSE SLIGHT SINGLE CELL DEGENERATION :

Jp—

ﬁ”“ A few small foci of RES cell proliferation, i
) occasionally accompanied by a single necrotic

| —
hepatocyte XX ! X] X 9
6. Slight periportal aggregates of mainly mono- i
nuclear inflammatory cells X X X 3
7. Scattered vacuolisation of hepatocellular
cytoplasm X /
KIDKEY
1. Tubular nephrosis a) slight xle Ixlx X] x| - é‘ d/}of

b) moderate *~

2. Unilateral hydronephrosis

3. A few small calcareous deposits in the cortico-
medullary layer

/—5. Focal infiltrates of mainly mononuclear inflam-

5.7 mutorv cells

5. A few colloid-filled cysts in the cortex

= 6. A few hemorrhagic tubules X /

7. Slight focal vacuolisation of cytoplasm of
tubular epithelium

«  SPLEEN

}. Increased amount of iron in the red pulp

THYMUS

1. Involution

2. A few colloid-filled cysts
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b) moderate/marked XY iyl )(,('\( e X Y,
2. HEPATOCYTES WITH TOO HOMOGENEOUS CYTOPLASM X ] b T [x] Xl 7
3. PRONOUNCED CENTROLOBULAR EOSINOPHILIA I |X I I (3 | [ W4
4. DIFFUSE SLIGHT SINGLE CELL DEGENERATION X| XX X xx%x X X Xl /7

ﬂmb A few small foci of RES cell proliferarion. '
" occasionally accompanied by a single necrotic

hepatocyte X{X{X X Y
6. Slight periportal aggregates of mainly mono- . )

nuclear inflammatory cells X XX X Y
7. Scattered vacuolisation of hepatocellular

cytoplasm
KIDNEY
1. Tubular nephrosis a) slight x| Xl IX u

..\”’
b) moderate />

2. Unilateral hydronephrosis

3. A few small calcareous deposits in the cortico-

medullary layer X /_
-3+ Focal infiltrates of mainly mononuclear inflam-
\. - macrory cells
5. A few colloid-filled cysts in the cortex
* 6. A few hemorrhagic tubules
7. Slight focal vacuolisation of cytoplasm of
- tubular epithelium
s SPLEEN
1. Increased amount of iron in the red pulp
THYMUS
1. Involution
- 2. A few colloid-filled cysts X /
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J. DLISSOCIAT1ION-L1KE APPEARANCE OF THE HEPATO-
CYTES - a) slight «
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b) moderate/marked
2. HEPATOCYTES WITH TOO HOMOGENEOUS CYTOPLASM
‘3. PRONQUNCED CENTROLOBULAR EOSINOPHILIA
4. DIFFUSE SLIGHT SINGLE CELL DEGENERATION

(ﬁf A few small foci of RES cell proliferation,
.} occasionally accompanied by a single necrotic i
hepatocyte X X b4 Q/

6. Slight periportal aggregates of mainly mono-
nuclear inflammatory cells X /

7. Scattered vacuolisation of hepatocellular
cytoplasm

KIDREY

). Tubular nephrosis a) slight

b) moderate

2. Unilateral hydronephrosis

3. A few small calcareous deposits in the cortico-
medullary layer

4. Focal infiltrates of mainly mononuclear inflam-
"% matory cells

5. A few colloid-filled cysts in the cortex

6. A few hemorrhagic tubules

7. Slight focal vacuolisation of cytoplasm of
tubular epithelium

SPLEEN

}. Increased amount of iron in the red pulp X /

THYMUS

1. Involution

. 2. A few colloid-filled cysts
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~3. A few small foci of RES cell proliferation,
Lh, occasionally accompanied by a single necrotic

hepatocyte X X 'X X /( _5 S//;

6. Slight periportal agpgregates of mainly mono—
nuclear inflammatory cells X ,

7. Scattered vacuolisation of hepatocellular
cytoplasm

KLDNEY

1. Tubular nephrosis a) slight X X X 3 3/

b) moderate -

2. Unilateral hydronephrosis

3. A few small calcarcous deposits in the cortico-
medullary layer

. 4. Focal infiltrates of mainly mononuclear inflam—

( matory cells X X 2

5. A few colloid-filled cysts in the cortex ) X /

« 6. A few hemorrhagic tubules

7. Slight focal vacuolisarion of cytoplasm of
tubular epithelium
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; b) moderate/narkoed !
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i E 3. PRONOUMCED CENTROLOBULAR EUSINOPHILIA R _
4. DIFFUSE SLIGHT SINGLE CELL DEGERERATION l : X |/ "/5
- ] ) . |
5. A few small foci of RES cell proliferation, :
(‘j occasionally accompanted by a single necrotic . i By é
" hepatocyte X X{ X XX X _
6. Slight periportal aggregates of mainly mono-— ) )
nuclear inflanmatory cells X )()(x X X
7. Scatctered vacuolisation of hepatocellular
cytoplasm
KIDNEY
I. Tubular nephrosis a) slight b4 |
. 2/
b) maderate‘ '3
2. Unilateral hydronephrosis
. 3. A few small calcarcous deposits in the curtico-
medullary layer _
4, Focal infiltrates of mainly mononuclear inflam-
(‘ matory cells A b
5. A few colloid-filled cysts in the cortex X |
» 6. A few hemorrhagic tubules
7. Slight focal vacuolisation of cytoplasm of
tubvlar epithelium A I
SPLEEN ; ’
l. Increased amount of iron in the red pulp
THYMUS . : *
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. 2. A few colloid-filled cysts
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4. DIFFUSE SLIGHT SINGLE CELL DEGENERATION X| |
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.- few small foci of RES cell proliferation, i
;. occasionally accompanied by a single necrotic

hepatocyte X X ) '(l

6. Slight periportal aggregates of mainly mono- . ,
nuclear inflammatory cells X Xl

7. Scattered vacuolisation of hepatocellular
cytoplasm

KIDNEY

1. Tubular nephrosis a) slight XX L u/lg/

b) moderate

-

2. Unilateral hydronephrosis

3. A few small calcareous deposits in the cortico- :
medullary layer )( /

4. Focal infilcrates of mainly mononuclear inflam-
(*’5“ matory cells

>. A tew colloid-filled cysts in the cortex A ]

y 6. A few hemorrhagic tubules

7. Slight focal vacuolisation of cytoplasm of
. tubular epitheliunm

SPLEEN

I. Increased amount of iron in the red pulp

THYMUS

1. Involution X /

2. A few colloid-filled cysts




