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MEMORANDUM

SUBJECT: IPRODIONE -~ l-Year Dog Study Review

. A e
FROM: Alex Arce Ko 5-3-%¢
Toxicology Branch Reviewer (TS-769)

TO: H. Jacoby PM21
Registration Division (TS-767) ,
THRU: Clint Skinner, Ph.D. VLA Moy, §-4-35
. Section III Head, Toxicology Branch 2
~ /.’/,r" ["%";/x/('f
: Theodore Farber, Ph.D.

. Chief, Toxicology Branch (TS-769)

Compound: IPRODIONE - Tox Chem #.470A

Registration No. 359-684, Acc. No. 255951

Registrant: Rhone-Poulenc Inc,

Action Requestéd

~ .

To review the submitted data, l-year Toxicity Study in Dogs.
L . .
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. - - DA%A EVALUATION REPORT

Chemical: IPRODIONE (Rovral) ;

Test Materzal' Iprodine Technical, 96.5%
l-1sopropyl carbamoyl-3-(3,5-dichlorophenyl)~ hydant01n
from Rhone-Poul enc Agrochlmxe S.A.

. White Powder, Batch § DA 237-OF 8146l
Study Type: 1 year chrornic feeding study, dogs.

Study Identification: "52 week Tox1c1ty Study in Dietarw Admin-
. . istration »S p2agle Dogs."
By Life Sciente DNesearch Limited
& - Repov No. 34 RE $522/179
- - Sepi. 28, YTu4

- Study SubmltnM t> EPA DYy Rhone-Poulenc Inc,

MRIL: # @ot assigned
Acc. % 255951

Purpose .
To fill data gaps.

Methods : Aftached copy from report, methods satisfy guidelines

. Conclusion
Core Classification: Guideline
NOEL = 100 ppm »
"LEL = 600 ppm; Hematopoietic changes, the RBC, Hgb : Htc counts
were lower than the controls.,

The weight 'of the prostate gland was lower than the controls.
- Dose levels 0, 100, 600 and 3600 ppm.

- At the high dose level the weights of the liver and the adrenal
: glands were higher than the controls. The weights of the prostate
s gland and the ovaries were lower than the controls. These
changes were treatment related.
~Histological changes in the liver and the urinary bladder were
compound related.
** Thd urinary'bladder showed the mos' marked lesions, as gr anu-
lomas and submuccsal crystals.
v
Hematalogy and blood chemistry at the 600 and 3600 ppm Heinz
‘ bodies were observed larger numbers a* the 3600 ppm. The most
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R Protocol: .Materials and Methcds

Ccmpound: Iprodione 96.5% Batch # DA 237-GP 81 46l

Test Sdbje¢ts: Fifty pure-bred male and female beagle dogs.

. Young adults 15 to 17 weeks of age with a body weight
between 2.7 and 6.8 kg- from Balbeggie Kennels, Fife,
Scotland. ' .

Dase'levels: Centrol, O ppm; 100 ppm; 600 ppm and -3600 ppm.

Si1x r.ales and six fomales a551gned to each dose level
group..

-

‘Protocol :

flale and female, healthy, young adult, beagle dogs were fed the
compound (IPRODIONE) 1ncorporated into the daily diet for 52
teek3‘

Dose levels of 100; 600 and 3600 ppm and 0 control were used.
Each dos. level was offer«d to 5ix male and 6 female animals.

The method used followed the Series 83-1 of the Pesticide Assess-~
ment Guidelines, Subdivision F, Hezard Evaluation: Human and
Domestic Animals, EPA, November, 1982. The dose levels

were selected from a preliminary study, (preliminary study was
not submitted with this report). However, the selection of dose
levels is acceptable,

Diet

A moistened diet, 650 g, was offered daily 7 days a week with
the compound incorporated into it by means of a Kenwood mixer,
using 30% water to rsduce the amount of dust,

The diets were prepared each week and analyzed for homogenelty and
‘stability.

The *reatment lasted for 364 days at which time the termlnal
sacrifice commenced.

kesults : Attached copy from report, tables discussed in réview

gortality: Only one animal (female 600 ppm) was sacrificed at

the 5lst week due to continuous febrile convulsions, "this death was
not attributed to treatment"; the explanatlon is acceptable - No
other animals died during the study. N

Signs of Toxicity: No signs of toxicity observed (None reported).




N 004439

<

-‘Foods Consumption: Unremarkabie, comparable to controls.

‘Bbdy'Weighté: Unremarkab.e, comparable to controls,

‘Physical Emamination: Unremarkable, comparable to controls.

Ophthalmology: The following signs were observed more frequently
among the treated animals than the controls, aAn incidence of
retinal hyperreflection, usually bilateral, slight, was observed
in the males and females. with greater incidence at the 600 and
3600 ppm level than the controls (Table 4, pg. 39). The meaning
of this occurrence is not understood. 1t appears to be compound
related however.

‘Hematology .

‘Red blood cells: at the high dose level the PCV, Hgb and RCB
count was lower than the controls. The plaletet count was

higher than the controls at the 3600 ppm dose level. The attached
tables, extracted from the submitted data, illustrate the changes
{Table 5J). )

These incidences were ccompound related although the difference
in counts were not overwhelming.

Heinz bodies were observed at the high dose levels, male and
female and the incidzuce was higher than the controls throughout
the study at the higi dose level, The production of Heinz bodies
"has been assoc¢iated with oxidative processes due to drug treatment
JHematology, W. Williams et al., McGraw Hill, page 381, 3rd Ed.)

 The following tables extracted from the submitted data showed
the difference. Appendix 9K. .

The.ihromboplastin time of females at the 3600 ppm dose was
higher than controls, throughout the study. This effect was
‘less severe in the males. This incidence was compound related.

‘Blood Chemistry.

The reported effects were observed at the high dose level only
and were as follows:

plasma alkaline phosphatase: higher than controls at the 3600 ppm
dose€; statistically significant (P <0.05). The effect progressively
declined im the control dogs, while the high dose level

dogs (M & F) showsed an increase, excluding one male dog. This
effect is indicative of liver malfunction.

‘Other observed differences between treated animals atd control
folliowed no trend or pattern and, therefore, are not significant.

> . )
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‘Urin® Analyses
= =

No different than the control.

Orgap Weights*®

Liver - adrenal. At the high dose level, male and female organ
weight of the liver and adrenal were higher than controls and
higher in relation to the absolute and relative body weights.
Jables 9-A & B attached. These effects were compound and dose
related.

Prostate weightts were lower at the mid (600 ppm) and the high
.dose levels; Tables 9-A & B. These effects were dose compound
and .dose related, :

FZ '
Macroscopic observation

Enlarged adrenals in 2 females, swollen liver in one male.

Microscopic observations

The organs that showed treatment related changes were the adrenal
glands and kidney (Table 1lU; selected values). Apparent increases
were seen in:  adrenal pallid zona fasiculata and zona glomerulosa
in high dose males and females, kidney lipofuscinosis (proximal
tubule) in high dose males and mid and high dose females; liver,
hepatic cord atrophy in high dose males and females; urinary

bl adder submucosal granulomas and crystals.

These effects are compound and dose related and are indicative

of the toxicity of the material. :
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Iprodione Toxicology Review

Page is not included in this copy.

Pages ? through 3& are not included in this copy.

The material not included contains the following type of
information: '
Identity of product inert ingredients
Identity of product impurities
Description of the product manufacturing process

ey

— Description of product quality control procedures
— Identity of the source of product ingredients
sales or othef commercial/financial information
A draft product label

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

X 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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THE ERYTHROCYTE PART FOUR
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be stomatodytic forms displaying.a progression of sto-
matocytic alterations fram uniconcave discs to sphero-
stomalocytes {54)

THE CODOCYTE . .

The codocyle, or target cell, is characterized by relative
menibrane excess due to either increased red cell surface
area or decreased intracellular hemoglotin content. In
patients with obstructive hepatic disease, an increased
tatal membrane cholesterol content resulting from. a
decwrase in lecithin cholesterol acetyl transferase
(LCAT) activity with a significantincrease’in the choles-
terol/phospholipid ratio [55] leads to an absolute in-
crease in cell surface area. In iron-deficiency anemia and
thalassemia, codocytes have telatively excess membrane
because of the reduced quantity of intracellular hemo-
g!nt:_nan..

“THE- ACANTHOCYTE {56]

Acanthacytes are generated from normal red blood cells
under conditions that alter their membrane lipid con-
tent. The mechanism of acanthotcyte formation is un-
known, Once produced, the shape is irreversible. A
markedly increased membrane cholesterol/lecithin ratio
is common to acanthucyles from patients with hepa-
tocellutar liver disease and abetalipaproteinemia.

THE DISCOCYTE-DREPANOCYTE TRANSFORMATION
The sickle cell, or drepanocyte, displays a characteristic
variation of form on stained blood films. Most com-

- monly encountered is the fsiform cell in the shape of a

crescent with two pointed extremities. Such cells persist
in well oxygenated preparations of sickie cell blood and
have Been referred to as irrcversibly sickled cells {57]. In
addition to these bipolar drepanocytes, examination of
deoxygenated sickle cell preparations in the phase-cor-
trast microscope reveals varied cell forms characterized
by pointed extremities in various holly-leaf and poikilo-
cytic configurations, many conlaining multiple spicules
several microns in length. The spicules are quite fragile
and easily evulse from the cell. As deoxygenation pro-
ceeds, the cell loses its flicker before shape change is ev-
ident f58]. This is followed by slight deformations at the
border of the discocyte, with displacement of the hemo-
globin to one region of thie cell. After a few minutes of
deofypenation, characteristic spicules appear and the
cell tlongates and becomes rigid. Areas within the
spi®us and the cell center manifest varying degrees of
birefrirgence, indicating an organization of hemoglo-
bin olecules within the cell {59). The hemoglobin S
polyniers are rods of 150 fo 180 A in diameter, which ap-
pear to be composed of monomolecular filamenls of 60
1070 A in diameter intettwisned.into a six-stranded helix
{601 1n partially sickled cells such polymers display ran®
dom orientation, but as cells become more tightly sick-
led, polymeric rods of hemoglobin S undergo lateral
alignment into paracrystals. “The polymers of in-
tracellular hemoglobin are long parallel rods aligned
with' the l_éng axis of the ¢ell or spicule. Upon reoxy-
genation, the sickled drepanacyte reverts to the dis-
o - Lt
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cocyte form and in so deing loses membrane as the re-
traction of long spicules occurs, accompanied by the
process of microspherulation and fragmentation {01}
The unsickling process also leads to the formation of
micro-Heinz badies that adhere to the internal surface
of the red cell membran: and contribute to the increased
membrane rigidity and cation leak [62). With repetitive
‘sickle-unsickle cycles, membrane damage accumulates
until the cells become incapable of reversion to the
biconcave disc shape even in the presence of high oxy-
gen tension and in the absence of internal polymers.
They thus become irreversibly sickled cells. The irre-
versibly sickled cell has a high hemoglobin concentra-
tion, increased cation permeability with decreased po-
tassium and increased sodium content, and markedly
decreased cellular deformability [57].

SHAPE ALTERATION IN HEINZ BODY—CONTAIN!NG
CELLS
Heinz bodies are particles of denatured proteins, pri-

manly heimoglobin, which form as a consequence of

chemical insult {Chap. 65), from hereditary detects of
the hexosemonophosphate shunt (Chap. 58}, or in the
thalassemias (Chap. 50) or unstable hemoglobin syn-
dromes (Chap. 61). The binding of denatured hemoglo-
bin to the membrane leads to altered cation permeabil-
ity with loss of water and potassium, sodium gain. and
early ATP depletion [63). Portions of the membrane
damaged by lleinz body fixation may be lost from the
cell by microspherulation or fragmentation, leading to
spherocyte formation [64). Heinz bodies appear as small

rounded or angular inclusions measuring from 0.3 10 2

am in diameter by light microscopy. They are easily
seen in the phase-contrast or the interference micro-
scope and strongly absorb Soret band (414 nm) light.
Vital staining ‘with crystal violet, new methylene blue,
or brilliant cresyl blue easily demonstrates‘these inclu-
sions. ist after hemolysis and usually appear
to be attached to the cell. membrane. Heinz bodies are
_seen in films stained with May-Grunwald-Giemsa but
are invisible in Wright's-stained films. Ia the electron
microscope they appear as dense masses which begin to
form in the center of the cell and then become attached
to the red cell membrane [65] Ereeze:gtch studies show
Heinz bedies to occur as dense submembrane hemoglo-
bin aggregates affined to the internal membrane surface
or as isolated large masses of denatured hemoglobi
producing marked distoniommm;\lr
“Brane [64]. The attachment of the Heinz body to the
membrane causes a rearrangement of membrane-as-
sociated particles, with aggregation of these particles
over the Heinz body regions, suggesting that denatured
hemoglobin may be attached to membrane glycophorin
and other proteins. B
Electron microscopic studies have confirmed Heinz's
original observations [66] of the inability of rigid Heinz
bodies to traverse the interepithelial slits of the splenic

sinus. Thése inclusion bodies are left behind in the

perisinusoidal red pulp for phagocytosis by macro-
phages [67].
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ospwlic fmgthty which persists after papain treatment
releases them from the monocytes. Jt is.assumed that the
mgguevte partially phagocyloses or digests a portion of
the red cell membrane, thereby producing a cell with a
degreased surface-area/velume ratio; however, little is
known about this prudess. Attachment to monocytes oc-
rurs whefher 1gG is bound to the red cell im-
munologically or by nonimmunologic means, such as
chronic chloride or cephalothin. This process of attach-
ment is inhibited by corticosteroids (87)

The spleen is particularly eficient in trapping red
cells-which are coated with IgG antibodies, but these
cells are ordinarily not detected by the liver. However,
with large amounts of antibody, the liver shares in this
process {16). When the number of antibody-coated red
cells is small, they are cqmpletely cleared from the
cifculation by the spleen. No spherocytosis is observed
ln the peripberal blood, although spherocytes can be
déimonstrated in the spleen [88]. When large numbers of
red cells are coated with IgG, there appears to be a
batkup into the circulation of red cells made spherical
and then released {89). Such spherical red cells are in
double jeopardy as they recirculate through the spleen:
they risk being bound again by phagocytes, and they
are hindered in their passage through the splenic circu-
lation because of their spherocytic shape.

Aunrhmenl of C3 Antibodies of the lgM class are capa-

~ ble of agglutinating red cells. In human discase these
antibodics have a thermal amplitude with greatest ac-

tivity at 4°C and usually no' signiticant activity above

- 32°C, although in some patients activity extends to body

lcmpemturcs [90]. The monacyle-macrophage system
ddés not appear to have receptors which recognize IgM
{841 Rather, the mode of destruction of red cells in cold
agglutinin disease appears to relate to the ability of IgM
antibodies to fix complement. Since complement is
fixed at warm temperatures, whereas IgM antibodies
dissociate from the cell at these temperatures, thisis not
an efficient process, and fixation of sutficient molecules
of C1 to permit ultimate cell lysis occurs only very
ravely. Rather, cells become coated with C3 and, to a
smaller extent, C4. Monocytes [21) and liver Kupffer
cells192] have receptors for C3 in its biologically active
form (C3b). Degradation of C3b on the red cell surface to
a form which is immunolagically recognizable but bio-
logmall\ inactive (C3d) results in the circulation of C3d-
coaded red cells which are not in jeopardy 193, M} and
wi ) are actually more resistant than normal to the ef-

fecte of IgM antibodies [93). Hluman monocytes bind

and sphere human red cells coated with C3b in a fash-
ion totally analogous to that observed with IgG, and the
process is inhibited by corticosteroids {95]. However,
spherocylosis in the peripheral blood is uncommon,
possibly becatise Kupffer-cells, which appear to pre-
dominate in the clearance of C3b-coated cells, do not
vlc.:se partially injured red cells as readily as splenic
m.uwpha;,cs. Coating of red cells with C3 is not a
unigue properly of IgM antibodies, but may also occur

. ‘ DESIRUCIION OF ERYIHROCYIES CHAFIER §Y
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when a high concentration of IgG antibodies is present
on the cell surface. In both conditions there is a general
correlation between amount of €3 present on the cell
surface and the cell survival [96].

Spherocytosis appears to be a constant feature of red

cells brought into close contiguity with monocytes or
macmphagcs Thus it occurs when red cells are bound
10 monucyles immunolagically by means of G or C3b.
It also occurs when red cells are bound to monocytes by
the plant lectin concanavalin- A in vitro [97] or when
concanavalin A is injected into animals in vivo [98]. Itis
generally thought that the spherocytosis caused by
splenic pooling of red cells results from the adverse met-

abolic conditions which exist 'withih spleen cords -

engurged with red cells. Such engorgément may also
"provide the necessary degree and durativn of contiguity
between red cell and macrophage to perniit this same
process o occur in the absence of bridging molecules
such as IgG, C3b, or concanavalin A.

Oxidation of membrane proteins lmetference with the
functional capability of membrane sulfhydryl groups,
either by their oxidation or by their blockade with
sulfhydryl-reactive reagents, e.g., N-ethylmaleimide
(NEM) or parahydroxymercuribenzoate (PMB), results
in premature red cell destruction in vivo {14). High con-
centrations of sulfhydryl-active agents in vitro interfere
with membrane permeability to cations and lead ul-
timately to osmotic swelling and hemolysis [55]. With
mild sulfhydryl group injury, transfused red cells are
destroyed exclusively in the spleen. However, with
greater damage, destruction occurs’ both in the spleen
and in the liver [14]. In order to achieve hemolysis in
vitro the red cell injury must be considerable, while de-
struction of red cells in vivo may be abserved using
amounts of sulfhydryl inhibitors lower than those capa:
ble of causing changes in vitro. Thus the spleen filter is
able to perceive very subtle membrane injury, the pre-
cise nature of which is unknown. Once trapped in the
spleen, sulfhydryl-inhibited red cells undergo a pm‘
gressive increase in osmotic fragility [14].

Most oxidant drugs are substituted benzene deriva-
tives which act as free-radical inlermediates facilitating
reactions between molecular oxygen and proteins
within the red cell. In the presence of oxygen these com-
pounds stimulate generation of highly reactive free-
radical forms of oxygen (superoxide, peroxide, hydroxyl
free radical, and singlet oxygen) [99]. While hemoglobin
is the protein most frequently oxidized (resulting in
Heinz bady formation), membrane sulfhydryl groups

are also oxidized, and those drugs which are lipophilic.
. have the greatest tendency to cause membrane rather

<

than globin oxidation [100]. The result is spherocytosis.

and hemolysis [41). Although it had been suggested that
Heinz bodies themselves could black membrane sulfhy-
dryl groups by forming mixed disulfides {101], no evi-
dence of such disulfide formativn has béen found [102].
Nonetheless, Heinz body-containing cells, as in hemo-
globin Kéln (101], and a-chain-containing cells in 8
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