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Section A 6.4.1 Subchronic toxicity (rodent)

Annex Point Oral toxicity in rats

116.4

- Hyaline droplets in the proximal tubular epithelial cells and protein
precipitates in the renal tubular lumina (both sexes)

- Minimal to slight diffuse hyperkeratosis in the forestomach (both
sexes)

- Iron-positive pigment in the tunica propria of the small intestine
(both sexes)

Test group 2 (2000ppm cu-HDO):
Pathology:

- Minimal hepatic single cell necrosis and swelling and pigmentation
of Kupffer’s cells (both sexes)

- Hyaline droplets in the proximal tubular epithelial cells and protein
precipitates in the renal tubular lumina (males only)

- Minimal diffuse hyperkeratosis in the forestomach (both sexes)

- Iron-positive pigment in the tunica propria of the small intestine
(both sexes)

Test group 1 (500ppm Cu-HDO):
- No substance-induced changes

Test group 4 (1800ppm CuSOy4):
Clinical chemistry, hematology and urinalysis:

- Increase in alanine aminotransferase in the serum of the males

- Decrease in alkaline phosphatase and globulins in the serum of the
females

Pathology:
- Swelling of the mucosa at the transition between forestomach and
glandular stomach (both sexes)

- Minimal to slight single cell necrosis in the liver (males only)

- Swollen and pigmented Kupffer’s cells (minimal to severe in males
and minimal in females)

- Minimal bile duct hyperplasia in one male rat

- Hyaline droplets in the proximal tubular epithelial cells of the
kidneys (males only)

- Protein precipitates in the renal tubular lumina (both sexes)
- Minimal hyperkeratosis in the forestomach (both sexes)

Both Cu-HDO and CuSOs (at concentrations of 2000 and 4000ppm Cu-
HDO and 1800ppm CuSQO4) appear to be stored in the Kupffer’s cells in
the liver and bring about swelling of cells there. They are probably also
present in the kidneys of the male animals.

However, Cu-HDO caused iron pigment deposits in the tunica propria
of the duodenum and jejunum at 4000 and 2000ppm which were not
observed in either the male or female animals in group 4 (CuSO4)

Although there is no evident dose-response relationship, the pigment
deposits are probably due to the substance administration. The iron
pigment in duodenum and jejunum probably has a hematogenic origin
and represents residues of degraded erythrocytes as a result of slight
irritation or a possible permeability disturbance with erythrodiapedesis
or bleeding. However, such iron pigments may also be the consequence
of injuries caused by food particles, parasites spontaneous bleeding, and
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Table A6_4.1.1.-1 Results of clinical chemistry haematology and urinalysis

Controls low dose medium dose high dose 1800 ppm
Cu-HDO 500ppm 2000ppm 4000ppm CuSO4
Cu-HDO Cu-HDO Cu-HDO
Parameter changed | & days | @ days |J& days | @ days | & days |9 days |J& days |Q days || days after start of | @ d
after after after after after after after after treatment a
start start start start start start start start y
of of of of of of of of S
treatm treatm treatm treatm treatm treatm treatm treatm a
ent ent ent ent ent ent ent ent f
t
e
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Serum alanine 0 29 & 1129 & 87
aminotransferase 87
Serum aspartate 0 29 &
aminotransferase 87
Serum cholesterol 0 87
Serum triglycerides J 87
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Serum alakaline 87 N 8
phosphatase 7
Serum globulin 29 J 2
9
Granulated casts in 0 86
the urine sediment
Table A6_4.1.1-2 Results (specify) of repeated dose toxicity study,
Parameter Control low dose medium dose high dose dose-
500ppm 2000ppm 4000ppm 1800ppm response
Cu-HDO Cu-HDO Cu-HDO CuSOq4 +/-
m? i m? i m? i m? i m f
Number of animals 10 10 10 10 10 10 10 10 10 10
examined
Mortality 0 0 0 0 0 0 0 0 0 0

Clinical signs*

Body weight

Food consumption

Clinical chemistry*

Ophthalmoscopy

Haematology*

Urinalysis*

Organ x

Organ weight*
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Parameter Control low dose medium dose high dose dose-
500ppm 2000ppm 4000ppm 1800ppm response
Cu-HDO Cu-HDO Cu-HDO CuSO4 -
m? i m? f m? i m? i m f
Gross pathology* Discolor | Discoloration of | Discoloration of | Discoloration of | Discoloration of | Discoloration | Discoloration
ation of | the gastrointestinal | the gastrointestinal | the gastrointestinal | the gastrointestinal | of the of the
the content content content (10 content (10 gastrointestin | gastrointestin
gastroint animals) animals) al content (6 | al content (8
estinal animals) animals)
content
2
animals)
Swelling of | Swelling of
the mucosa at | the mucosa at
the transition | the transition
between between
forestomach | forestomach
& glandular | & glandular
stomach stomach
Microscopic
pathology*:
Gastrointestinal Minimal diffuse Minimal diffuse Minimal diffuse Minimal to slight | Minimal Minimal
tract: hyperkeratosis in | hyperkeratosis in | hyperkeratosis in | diffuse hyper- hyperkera- hyperkera-
the forestomach the forestomach the forestomach (9 | keratosis in the tosis in the tosis in the
animals) forestomach (7 forestomach | forestomach

animals)

(4 animals)

(8 animals)

Iron-positive
pigment in the
tunica propria of
the small intestine

Iron-positive
pigment in the
tunica propria of
the small intestine

Iron-positive
pigment in the
tunica propria of
the small intestine
(7 animals)

Iron-positive
pigment in the
tunica propria of
the small intestine
(5 animals)
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Parameter Control low dose medium dose high dose dose-
500ppm 2000ppm 4000ppm 1800ppm response
Cu-HDO Cu-HDO Cu-HDO CuSO4 -
m?* i m? f* m?* i m?* i m f
Liver: Swelling & Swelling & Swelling & Swelling & Swelling & Swelling & +
pigmentation of | pigmentation of | pigmentation of | pigmentation of | pigmentation |pigmentation
Kupffer’s cells (6 | Kupffer’s cells Kupftfer’s cells Kupffer’s cells of Kupffer’s | of Kupffer’s
animals) cells cells
(minimal to | (minimal, 2
severe, 10 animals)
animals)
Minimal hepatic Minimal to slight Minimal to +
single cell necrosis hepatic single cell slight hepatic
(3 animals) necrosis (10 single cell
animals) necrosis (6
animals)
Minimal & slight Minimal bile
bile duct duct hyper-
hyperplasia (2 plasia (1 male
males only) only)
Slight reduction in
hepatocellular
lipid content
Kidneys: Hyaline droplets Hyaline droplets | Hyaline droplets | Hyaline
in the proximal in the proximal in the proximal droplets in
tubular epithelial tubular epithelial | tubular epithelial | the proximal
cells cells (10 animals) | cells (7 animals) tubular
epithelial
cells (10

animals)
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Parameter Control low dose medium dose high dose dose-
500ppm 2000ppm 4000ppm 1800ppm response
Cu-HDO Cu-HDO Cu-HDO CuSO4 -
m? i m? f m? i m? i m f
Protein Protein Protein Protein Protein
precipitates in the precipitates in the | precipitates in the | precipitates in | precipitates
renal tubular renal tubular renal tubular the renal in the renal
lumina lumina lumina (8 animals) | tubular tubular
lumina (10 lumina (9
animals) animals)

2 give number of animals affected/total number of animals, percentage, or just T or ¥ for increased or decreased
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Section A6.4.1 Subchronic toxicity (non rodent)

Annex Point Subchronic oral toxicity in beagle dogs

11A6.4

body weight gain of the high-dose animals and the changes seen in the
liver, it is likely that all the aforementioned findings in clinical
pathology testing are probably the combined result of indirect toxic
effects associated with the decreases in food consumption and body
weight of the animals of test group 3 and the direct effects observed in
the liver.

The increases in alanine aminotransferase and  aspartate
aminotransferase activities in the high dose animals are considered to
be treatment-related effects which may have been a result of
hepatocellular damage. The degree of changes in aminotransferase
activities was slight and nearly constant throughout the treatment
period indicating a mild, persistent hepatotoxic effect of the test
compound.

Bilirubinuria noted in the urine specimens of the high dose males at the
end of the study is possible also a treatment-related effect which is
probably associated with the changes seen in the liver. However small
quantities of bilirubin are commonly in concentrated urine samples
obtained from normal dogs. Since some of the high dose males excreted
low amounts of urine, the detection of Bilirubinuria in these animals
seems to be normal. Therefore, it is questionable if increased
elimination of urinary bilirubin by the high-dose dogs is really a
treatment-related effect.

These findings have to be seen in context with the pathological finding
of continuous liver cell damage resulting in chronic hepatitis in all
animals and in liver cirrhosis in all male and three female dogs of test
group 3. As liver cirrhosis can lead to congestive symptoms by
interference with blood circulation, the occurrence of edema in
different organs (gallbladder wall, pancreas, mesentery) in some
animals of the 2700-ppm group has to be regarded as a consequence of
the cirrhosis. Moreover, the decreased liver weights are most likely also
a result of liver cirrhosis.

The administration of Bis-(N-Cyclohexyldiazeniumdioxy)-copper led
to copper storage in liver cells and Kupffer cells of the high-dose
animals. Although there was no acute cell damage in the copper laden
cells it seems most likely that the source of liver cell damage is related
to copper toxicity.

Basal cell hyperplasia of the mucosa of the esophagus in test group 3
animals is possibly the result of an irritating effect of the test substance.
Lymphoid depletion, which was exclusively found in the thymus of 3
males of test group 3, was judged as a consequence of generally altered
metabolism and body function and not as a sign of specific organ
toxicity.

Taking into account the above mentioned findings it can be stated that
the 3-month oral administration of Bis-(N-Cyclohexyldiazeniumdioxy)-
copper to male and female dogs caused the following substance-
induced changes:

Test group 3 (2700ppm):
e  Clinical findings:

- Vomiting in both sexes mainly in the first week of
administration

- Reduced food consumption in both sexes (males about 22%,
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Section A6.4.1

Annex Point
11A6.4

Subchronic toxicity (non rodent)
Subchronic oral toxicity in beagle dogs

females about 26%)
- Marked impairment of food efficiency, especially in the males.

- Body weight losses in both sexes (males about 12%, females
about 5%)

e  C(Clinicochemical findings:

— Increase in alanine aminotransferase, aspartate
aminotransferase and potassium in both sexes

- Prolonged prothrombin time in the males

— Decrease in calcium, total protein, albumin, globulins and
cholesterol in both sexes

- Decrease in glucose in the females
e  Organ weights

- Significantly decreased mean absolute and relative liver
weights in male dogs

- Significantly decreased mean relative liver weights in female
dogs
e  Macroscopic and histopathological findings

- Gross lesions in the liver of four male and three female dogs
indicative for liver cell damage represented by foci, necrosis
and/or capsular retractions.

—  Chronic hepatitis in all male and female dogs

- Liver cirrhosis in five male and in three female dogs

- Copper pigment storage in hepatocytes and Kupffer cells of all
animals.

- Edema in the gall bladder wall of two male and four female
animals

- Edema in the pancreas and in the mesentery of two male dogs

— Minimal hyperplasia in the mucosa of the esophagus of three
males and one female

- Lymphoid depletion in the thymus of three males

Test group 2 (900ppm):
No substance-induced changes

Test group 1 (300ppm):
No substance-induced changes

In conclusion it can be stated that Cu-HDO administered with the diet
to Beagle dogs in a dose of 2700ppm (approx. 69mg/kg bw/day) led to
distinct clinical signs (lack of appetite, bodyweight losses, impairment
of food efficiency, vomitus,) as well as to hepatotoxic effects
characterized by hepatocellular damage associated with deviations in
clinicochemical parameters (eg increase in ALT and AST).

The administration of the test article resulted in chronic hepatitis in all
animals and in liver cirrhosis in all male and three female dogs of test
group 3 associated with edema in the gallbladder wall (2 male and 4
female dogs) and in the pancreas and mesentery (2 male animals).
Although no acute damage of liver cells was noted in the present study,
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Table A6_4.1.2-1 Results of clinical chemistry haematology and urinalysis

(Use this or similar table, if relevant effects occur and if time sequence is important.Give either symbols for
increases or decreases (T\) or abbreviations inc., dec. Only if more information is needed, give figures or

percentages.)

parameter Unit
changed

Controls

low dose

medium dose

high dose

weeks after start
of treatment

Males

— Alanine aminotransferase
- Aspartate aminotransferase
—  Potassium

—  Prothrombin time

- calcium, total protein,
albumin, globulins,
cholesterol

—  bilirubin level

e T e

Females

— Alanine aminotransferase
-  Aspartate aminotransferase
—  Potassium

- calcium, total protein,
albumin, globulins,
cholesterol

- glucose

“— > > o>

*p < 0,05

Give only those parameters which are changed in at least one dose group compared to control. Usually only

statistically significant effects

Depending on number of parameters changed one table each for Haematology, Clinical Chemistry, Urinalysis
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Table A6_4.1.2-2 Results (specify) of repeated dose toxicity study

Parameter Control | low dose | medium | high dose dose-
300ppm | dose 2700ppm response
900ppm +/-
m* [ [m* [ |m® |f m?* f m |f
Number of animals | 5 515 5 5 5 5 5
examined
Mortality 0 (0 |O 0 o |0 0 0
Clinical signs* Vomiting Vomiting +
Food efficiency - \ +
Body weight - \ +
Food consumption \ \ +
Clinical chemistry*
Alanine 0 0 +
aminotransferase
Aspartate 0 0 +
aminotransferase
Potassium 0 0 +
Calcium, total J J +
protein, albumin,
globulins,
cholesterol
Prothrombin time 0 +
Glucose J +
Haematology*
Urinalysis*
Bilirubin level 0 +
Liver:
Organ weight \s +
(mean absolute)
Organ weight J J +
(relative)
Gross pathology* — Gross lesions in the liver |- Gross lesions in the liver | *
— Foci, necrosis and/or — Foci, necrosis and/or
capsular retractions capsular retractions
— Chronic hepatitis — Chronic hepatitis
- Liver cirrhosis - Liver cirrhosis
— Copper pigment storage |- Copper pigment storage
in hepatocytes and in hepatocytes and
Kupffer cells Kupffer cells
Microscopic
pathology*
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Parameter Control | low dose | medium | high dose dose-

300ppm | dose 2700ppm response
900ppm +/-
Digestive organs
Gross pathology Edema in gallbladder wall +
Edema in pancreas and
mesentery
Minimal hyperplasia in the
mucosa of the esophagus
Lymphatic system
Gross pathology Lymphoid depletion in the +
thymus

* specify effects; for different organs give special findings in the order organ weight, gross pathology and
microscopic pathology if there are effects

& give number of animals affected/total number of animals, percentage, or just Tor ¢ for increased or decreased
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Section A 6.5 Chronic toxicity (rodent)

Annex Point

11A6.5

- Hyperkeratosis and hyperplasia of the forestomach mucosa and edema in
the submucosa (males and females)

- Hyperplasia of the glandular stomach mucosa (males and females)
- Hyperplasia of the duodenal mucosa (males and females)

- Swollen and pigmented Kupffer’s cells in the liver (males and females)
and single cell necrosis (males)

- Hyaline (fluorescent) droplets in the renal proximal tubules (males) and
proteinaceous casts in the tubular lumina (males)

Test group 3 (1000ppm Cu-HDO A approximately 61mg/kg body
weight):

- Thickening of the forestomach wall (males and females)

- Hyperkeratosis of the forestomach mucosa (females)

- Hyperplasia of glandular stomach mucosa (females)

- Swollen and pigmented Kupffer’s cells in the liver (males and females)

Test group 2 (300ppm Cu-HDO A approximately 18mg/kg body weight)
and test group 1 (100ppm Cu-HDO A approximately 6mg/kg body
weight)

- No substance related findings

Comparison of test group 4 (3000ppm Cu-HDO A approximately

183mg/kg body weight or 33mg Cu'/kg body weight) with test group 5

(1350ppm CuSO4 A approximately 82mg/kg body weight or 33mg Cu*/kg

body weight)

- Increase in white blood cell count, lymphocytes, alanine aminotransferase,
and aspartate aminotransferase in males of group 4

- Increase in squamous epithelial cells in the urine sediment of females of
group 4

- Increase in total bilirubin (males and females) was observed in both
groups

- Increase in cholesterol (males) was observed in both groups

- Increased absolute and relative liver weights in females of group 4

- The liver (males) and kidney weights (males and females) were similar in
both groups

- The thickening of the forestomach wall (males and females) was similar in
both groups

- The incidence of hyperkeratosis in the forestomach and of hyperplasia in
the forestomach, glandular stomach and duodenum was comparable in
males and females of both groups

- The incidence of swollen and pigmented Kupffer’s cells in the liver was
comparable in males and females of both groups

- The incidence of edema in the submucosa of the forestomach was higher
in males and females of group 4.

- The incidence of single cell necrosis in the liver was higher in males of
group 4.

- The incidence of hyaline (fluorescent) droplets in renal proximal tubules
and proteinaceous casts in tubular lumina was higher in males of group 4

In summary it can be stated, that the administration of Cu-HDO for a period
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Table A6_5.1-1 Results of clinical chemistry, haematology, and urinalysis

Controls Test group 1 Test group 2 Test group 3 Test group 4 Test group 5
Cu-HDO 100ppm 300ppm 1000ppm 3000ppm 1350ppm
Cu-HDO Cu-HDO Cu-HDO Cu-HDO CuSOy4
Parameter | & | days Q | days & | days Q | days days Q | days days Q | days days Q | days days Q | days
changed after after after after after after after after after after start after after
start of start of start of start of start of start of start of start of start of of start of start of
treatment treatment treatment treatment treatment treatment treatment treatment treatment treatment treatment treatment
White blood 92/93,
cells 184/185
Leukocytes 359/360
Serum 92/93,
alanine 184/185,
aminotrans- 359/360
ferase
Serum 92/93,
aspartate 184/185,
aminotrans- 359/360
ferase
Serum 92/93 1 1359/360 92/93 T 1359/360
bilirubin
Serum 92/93 92/93
cholesterol
Squamous 1 | 184/185,
epithelial 359/360
cells in the
urine
sediment
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Table A6_5.1-2 Results of repeated dose toxicity study
Parameter Control | Test | Test | Test group 3 Test group 4 Test group 5 dose-
0 ppm | 8roup ) group |1000ppm Cu-HDO 3000ppm Cu-HDO 1350ppm CuSO4 response
Cu- 1 2 +-
HDO 100 200
ppm | ppm
Cu- Cu-
HDO |HDO
312121218 12]d ? d ? d ?
Number of 20 |20 [20]20(20{20 |20 20 20 20 0 -
animals
examined
Mortality 2 [0 |0 [0 JO |O |O 2 0 0
Clinical signs Discoloration | Discoloration of Discoloration of Discoloration of Discoloration of | Discoloration of
of faeces faeces faeces faeces faeces faeces
Body weight
Food
consumption
Ophthalmoscopic
examination
Clinical
chemistry
Haematology - Increase in total Increase in total - Increase in total | Increase in total
bilirubin bilirubin bilirubin bilirubin
- Increase of white - Increase in
blood cells cholesterol
- Increased
leukocytes
- Increase in alanine
aminotransferase
- Increase in
aspartate
aminotransferase
- Increase in
cholesterol
Urinalysis Squamous epithelial

cells in the urine
sediment
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Table A6_5.1-2 Results of repeated dose toxicity study
Parameter Control | Test | Test | Test group 3 Test group 4 Test group 5 dose-
0 ppm | 8roup j group | 1000ppm Cu-HDO 3000ppm Cu-HDO 1350ppm CuSOg4 response
Cu- 1 2 +-
HDO 100 200
ppm | ppm
Cu- Cu-
HDO |HDO
3 12181218 12]d ? d ? d .
Kidneys
Organ weight Increase of relative
and absolute
weights
Gross pathology
Microscopic - Hyaline
pathology (fluorescent)
droplets in renal
proximal tubules
- Proteinaceous
casts in tubular
lumina
Liver
Organ weight Increase of relative
weight
Gross pathology
Microscopic Swollen and | Swollen and - Swollen and Swollen and Swollen and Swollen and +
pathology pigmented pigmented pigmented pigmented Kupffer’s | pigmented pigmented
Kupffer’s Kupffer’s cells Kupffer’s cells | cells Kupffer’s cells Kupffer’s cells
cells - Single cell
necrosis
Digestive tract
Gross pathology Thickening of | Thickening of the | Thickening of the Thickening of the Thickening of the | Thickening of the |+
the forestomach wall | forestomach wall forestomach wall forestomach wall | forestomach wall
forestomach
wall
Microscopic - Hyperkeratosis |- Hyperkeratosis |- Hyperkeratosis |- Hyperkeratosis |- Hyperkeratosis |+
pathology of the and hyperplasia and hyperplasia in the in the
forestomach of the of the forestomach forestomach
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Table A6_5.1-2 Results of repeated dose toxicity study
Parameter Control | Test | Test | Test group 3 Test group 4 Test group 5 dose-
0 ppm | 8roup j group | 1000ppm Cu-HDO 3000ppm Cu-HDO 1350ppm CuSOg4 response
Cu- 1 2 +-
HDO 100 200
ppm | ppm
Cu- Cu-
HDO |HDO

d1%

d1%

¢

mucosa

- Hyperplasia of
glandular
stomach
mucosa

forestomach
mucosa and
edema in the
submucosa

- Hyperplasia of
the glandular
stomach mucosa

- Hyperplasia of
duodenal
mucosa

forestomach
mucosa and
edema in the
submucosa
Hyperplasia of
glandular
stomach mucosa
Hyperplasia of
duodenal
mucosa

- Hyperplasia in
forestomach,
glandular
stomach,
duodenum

- Hyperplasia in
forestomach,
glandular
stomach,
duodenum
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Table A6_6_1-1 Table for Gene Mutation Assay

Concentration Number of mutant | Comments

[ng/per plate] cells give information on cytotoxicity or other
Strain: TA 1535
—S9 +S9
0 16 +2 16 +2
0.6 14+3
1.25 12+3
1.5 17+2
2.5 17+1
3 16+1
5 10£5
6 15+3
10 - Reduced his background
12 17+3
25 13+3

Concentration Number of mutant | Comments

[ng/per plate] cells give information on cytotoxicity or other
Strain: TA 100
—S9 +S9
0 108 +9 111+1
0.6 100+5
1.25 118 £ 11
1.5 110+2
2.5 117+5
3 122+ 6
5 113+£5
6 105+6
10 - Reduced his  background
12 106 =4
20
25 98 +7
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Concentration | Number of mutant | Comments
[ng/per plate] cells give information on cytotoxicity or other
Strain: TA 1573
—S9 +S9
0 12+3 11+1
0.6 14+1
1.25 16 £6
1.5 15+4
2.5 11+£3
3 12+1
5 - Reduced his background
6 12+3
10 0
12 12+4
20
25 11+£2

Concentration Number of mutant | Comments

[ng/per plate] cells give information on cytotoxicity or other
Strain: TA 98
—S9 +S9
0 20+ 3 32+2
0.6 22+2
1.25 21 +1
1.5 31+4
2.5 17+3
3 30+3
5 - Reduced his background
6 32+2
10 0
12 31+1
20
25 34+5
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Table A6_6_1-1Table for in vitro UDS test: Summary data from 18 hours exposure
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Section A6.6.3 Genotoxicity in vitro
Annex Point 116.6.3 Gene mutation in mammalian cells

Rat hepatocyte DNA repair assay [UDS] in vitro

Cytotoxicity graphs:
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Table A6_6_4-1 Table for Micronucleus Test In Vivo
control group low dose mid dose high dose
Omg/kg bw 50mg/kg bw 170mg/kg bw 500mg/kg bw
Number of cells evaluated 1000 polychromatic | 1000 1000 1000 polychromatic
erythrocytes per polychromatic polychromatic erythrocytes per
animal erythrocytes per | erythrocytes per | animal
animal animal
Sampling time (h) 24 48 72 |24 48 |72 |24 48 |72 |24 48 72
Number of erythrocytes | Normochromatic
Polychromatic
PCEs with 0.09 | 0.03 | 0.01 |0.11 0.02 0.03 0.05 |0.05
micronuclei (%)
polychromatic / | 1000/ | 1000/ | 1000/ | 1000/ 1000/ 1000/ | 1000/ | 1000/
Ratio of erythrocytes | normochromatic | 718 | 837 | 789 |854 732 879 | 1074 | 760
range 0-2 0-1 0-1 [0-3 0-1 0-1 0-2 0-2
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Section A6.7 Carcinogenicity
Annex Point ITA6.7 Rat

administration of CuSO4

- thickening of the forestomach’s mucosa at necropsy in 25/50 males and
in 23/50 females, either focal (in the region of the limiting ridge/margo
plicatus) or diffusely. Similar effects were seen after administration of
CuSOy.

- Increased numbers of cysts in the liver in female animals (18/50) at
necropsy. This effect was not observed after treatment with CuSOs.

- The graded severity of cellular hyperplasia of the forestomach’s
epithelium was slightly higher in males and females. Similar effects
were seen after administration of CuSOy.

- The number of animals affected with hyperkeratosis of the
forestomach’s wall as well as the graded severity of it were increased in
males and in females. Similar effects were seen after administration of
CuSOs.

- Increased incidences of submucosal edema in the forestomach’s wall in
males (39/50) and females (33/50). Similar effects were seen after
administration of CuSOj4 in males (36/50) but not in females (23/50)

- Storage of an iron-containing pigment in macrophages in the submucosa
of the duodenum of 16/50 male and 19/50 female rats. This effect was
not observed after treatment with CuSOj.

- Centrilobular liver cell vacuolization in males (26/50). Similar effects
were seen in principle after administration of CuSQOg.

- Single cell necrosis in 11/50 female rats. Similar effects were seen in
principle after administration of CuSOg.

- Copper storage in Kupffer cells and in hepatocytes of female rats (13
females affected with one or the other location of storage or both).
Similar effects were seen in principle after administration of CuSOj.

- Increased incidence of hepatic cysts in females (23/50). This effect was
not observed after treatment with CuSOg.

Group 2: 600ppm Cu-HDO (about 33mg/kg body weight):

- The graded severity of cellular hyperplasia of the forestomach’s
epithelium was slightly higher in males

- Increased number of males with hyperkeratosis of the forestomach’s
wall

Group 1: 100ppm cu-HDO (about 6mg/kg bodyweight):
- No substance related effects

Thus, toxic effects were seen at 3000 ppm in both sexes and to a lower extent
at 600ppm in males. Target organs were forestomach, liver, and duodenum.
The effects regarding body weight (males) or histopathological findings in
forestomach and liver fulfil the criteria for a maximum tolerated dose (MTD).
Besides the effects observed on body weight or duodenum, similar findings
were seen also in the group treated with 1350 ppm CuSOy; they may thus be
related to the toxicity of Cu?" itself.

The no observed adverse effect level (NOAEL) under the conditions of this
study was 100 ppm (about 6 mg/kg body weight) in males and 600 ppm
(about 33 mg/kg body weight) in females.

There was no indication of a carcinogenic potential neither after treatment
with Cu-HDO not after treatment with CuSOj.

Thus it can be stated that Bis-(N-Cyclohexyldiazeniumdioxy)-copper (Cu-
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Table A6_7.1-1 Table for Clinical Chemistry, Haematology and Urinalysis

Control Group 1 Group 2 Group 3 Group 4
Oppm Cu- 100ppm Cu- | 600ppm Cu- | 1000ppm Cu- 1350ppm
affected HDO HDO HDO HDO CuSO,

sex | parameter

months after start of treatment

) body weight

! 24

body weight change

! 24
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Table A6_7.1.-2.Results of Carcinogenicity study

control data Group 1

100ppm Cu-
HDO

Group 2

historical 600ppm Cu-HDO

Parameter study

Group 3
3000ppm Cu-HDO

Group 4
CuSOq4
1350ppm

dose-response
+/-

m | f]lm |f| m | f m f

m

f

m f

Number of 50 |50 50 50 50 50
animals
examined

50

50

50

50

Mortality 28% 18% 26%

clinical signs

black discoloration
of faeces

black discoloration
of faeces

black discoloration
of faeces

black discoloration
of faeces

Body weight

|

body weight
gain

l

food
consumption

clinical
chemistry

haematology

urinalysis

Gross
pathology

- thickening of the
forestomach’s
mucosa at
necropsy

- thickening of the
forestomach’s
mucosa at
necropsy

- thickening of the
forestomach’s
mucosa at
necropsy

- thickening of the
forestomach’s
mucosa at
necropsy

Overall
tumour
incidence:

No. of
animals with
neoplasms

No. of
animals with
benign
neoplasms
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control data Group 1 Group 4
100ppm Cu- Group 2 Group 3 CuSOyq dose-response
historical | study
Parameter HDO 600ppm Cu-HDO 3000ppm Cu-HDO 1350ppm +/—
m flm | f| m f m m f m f m f
No. of
animals with
malignant
neoplasms
No. of
animals with
> 1 neoplasm
Organ
tumour
non- - cellular cellular - cellular - cellular - cellular
neoplastic hyperplasia of hyperplasia of hyperplasia of hyperplasia of hyperplasia of
changes the the the the the
forestomach’s forestomach’s forestomach’s forestomach’s forestomach’s
epithelium epithelium epithelium epithelium epithelium

hyperkeratosis of
the

hyperkeratosis of
the

hyperkeratosis of
the

hyperkeratosis of
the

- hyperkeratosis of
the

forestomach’s forestomach’s forestomach’s forestomach’s forestomach’s

wall wall wall wall wall
submucosal - submucosal - submucosal - submucosal
edema in the edema in the edema in the edema in the
forestomach’s forestomach’s forestomach’s forestomach’s
wall wall wall wall

Storage of an
iron-containing
pigment in
macrophages in
the submucosa of
the duodenum

Storage of an
iron-containing
pigment in
macrophages in
the submucosa of
the duodenum

Storage of an
iron-containing
pigment in
macrophages in
the submucosa of
the duodenum

- Storage of an
iron-containing
pigment in
macrophages in
the submucosa of
the duodenum

Centrilobular
liver cell
vacuolisation

Centrilobular
liver cell
vacuolisation

Single cell
necrosis

Single cell necrosis
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control data Group 1 Group 4
100ppm Cu- Group 2 Group 3 CuSOq4 dose-response
historical | study
Parameter HDO 600ppm Cu-HDO 3000ppm Cu-HDO 1350ppm +/—
m flm |f| m f m m f f m f
- Copper storage in | - - Copper storage in
Kupffer cells and Kupffer cells and
in hepatocytes in hepatocytes
- Increased - -

numbers of cysts
in the liver

Comment: The number of animals with neoplasms, the number of animals with one or more than one primary neoplasm, as well as the number of animals with benign, malignant
systemic or metastasised neoplasms, respectively, and the total number of primary neoplasms, comprising benign, malignant, systemic or metastasised primary tumours did not differ

biologically from controls.




























Dr. Wolman GmbH
Competent Authority Austria

Cu-HDO

A 6.8.1/01
Page 7 of 9

Table A6_8-1

Maternal effects

Modify if necessary and give historical data if available

Table for Teratogenic effects (separate data for all dosage groups)

Parameter control data low dose medium dose | high dose dose-
response
historical | study |10mg/kg bw |30mg/kg bw 100mg/kg bw
Cu-HDO Cu-HDO Cu-HDO | +/-
Number of dams examined 30 30 30 30
Clinical findings during
application of test substance
Mortality of dams 0 0 3.3% 6.6* 10%* -
state %
Abortions 0 0 0 0 0
Body weight gain | days 6-8 p.c |+
day 0-x, day 0-y, day x-y, day 0-end of test, 1 days 8-10
p.c.
Food consumption 1 18% +
Water consumption
if test substance is applied with drinking
water
Pregnancies 92% 83% | 90% 90% 90% -
pregnancy rate or %
Necropsy findings in dams dead before
end of test
Lungs: edema 20% |6.7% 6.7% 6.7% -
Lungs marginal emphysema 3.3% | 0% 0% 0% -
Particular find. on implants in dams sacr. 0% 3.3% 6.7% 10%
morib./died interc.

*The rats died accidentally on day 7 p.c. (after the second gavaging) due to the unintentional use of a faulty stomach

tube
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Table A6_8-2 Table for Teratogenic effects (separate data for all dosage groups)
Litter response (Caesarean section data)
Modify if necessary and give historical data if available
Parameter control data low dose medium dose | high dose dose-
response
historical | study 10mg/kg bw | 30mg/kg bw | 100mg/kg bw | +/ -
Cu-HDO Cu-HDO Cu-HDO
Corpora lutea 6599/420 403/25 442/27 403/27 391/27 -
state total/number of dams
Implantations 5999/420 344/25 393/27 367/27 345/27 -
state total/number of dams
Resorptions 420/248 18/25 25/26 23/25 25/24
state total/number of dams
total number of foetuses 5528 326 368 344 320
pre-implantation loss 9.1 14.8 11.8 9.0 13.2
state %
post-implantation loss 7.9 5 6.1 6.0 7.2
state %
total number of litters 418 25 26 25 24
foetuses / litter 13.2 13.0 14.2 13.8 13.3
live foetuses / litter 5528/418 326/25 368/26 344/25 320/24
state ratio
dead foetuses / litter 0 0 0 0 0
state ratio
foetus weight (mean) 3.9 3.8 3.9 3.9 4.0
le]
placenta weight (mean) 0.43 0.45 0.46 0.45 0.45
gl
crown-rump length
(mean)
[mm]
Foetal sex ratio 2759/2769 | 164/162 173/195 187/157 174/146 -
[state ratio m/f] (1:1.003) | 1:0.99) | (1:1.13) (1:0.84) (1:0.84)
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Table A6_8-3 Table for Teratogenic effects (separate data for all dosage groups)
Examination of the foetuses

Parameter control data dose-
high response

historical study | low dose | medium dose dose +/-

External malformations 0.05 0 0 0.6 0.3 -

[%]

External variations 0 0 0 0 0 -

[%]

Skeletal malformations 3.6 6.5 3.2 5.1 4.3 -

[%]

Skeletal retardations 40.5 41 38 48 42 _

[%]

Skeletal variations 39.4 36 41 42 33 -

[%]

Soft tissue malformations 0.2 0 2.2 1.8 1.9 -

[%]

Soft tissue variations 33.6 22 20 17 27

[%]













Dr. Wolman GmbH

Competent Authority Austria

Cu-HDO

A 6.8.1/02

Page 4 of 13

Section A6.8.1
Annex Point ITA6.8.1

Teratogenicity Study
Rabbit

the groups; all respective values are in the expected range of biological
variation).

Clinical symptoms

Two does of the high dose group (60mg/kg body weight/day, which did not
have any live foetuses showed clinical findings which are probably
associated with the test substance administration. No defecation was
observed for female No. 47 on days 10 — 13 p.i. and doe No. 53 showed
blood in bedding during days 14 — 19 p.i.

There were no abnormal clinical symptoms for any other doe in the study.

Mortality:
There were no mortalities in any of the groups.

Examination of the dams at termination

Necropsy findings:

There were no substance-related observations at necropsy in any of the does.
All necropsy findings which were recorded for single animals of all dose
groups including the controls are of spontaneous nature. Most of these
findings have to be related to the sacrifice of the animals (lungs with edema
and/or marginal emphysema); moreover, animals No. 8 (control), No. 32
(30mg/kg group) and No. 47 (60mg/kg group) had a blind ending uterine
horn each.

Uterus weight:

There were no substantial differences concerning the uterus weights between
the controls and test groups 1 and 2 (10 and 30mg/kg body weight/day). All
these values lie within the range of biological variation; however the mean
gravid uterus weight of the high dose group (60mg/kg body weight/day) was
clearly, but due to the high standard deviation not statistically significantly
reduced; it reached only about 76% of the control value. This has to be
related to the test substance administration and is in line with the higher
number of resorptions and the consequently increased post-implantation loss
in this group.

Reproduction data of dams

A conception rate of 100% was reached in all groups.

Concerning test groups 1 and 2 (10 and 30mg/kg body weight/day), there
were no substance-related and/or statistically significant differences in
conception rate, in the mean number of corpora lutea and implantation sites
or in the values calculated for the pre- and the post-implementation losses,
the number of resorptions and viable foetuses. The differences evinced are
considered to be incidental and within the normal range of deviations for
animals of this strain and age. One low dose foetus was already dead when
the uterus and the foetal membranes were opened.

In test group 3 (60mg/kg body weight/day), however, the resorption rate was
slightly increased, due to the fact, that 4 out of 15 pregnant does of this
group had no viable foetuses at all but only (predominantly early)
resorptions. As a consequence, the post-implantation loss of the 60mg/kg
group was increased (31.6 5). This post-implantation loss value is outside the
historical control range (3.0% - 23.1%) and assessed as being substance-
induced. The mean number of live foetuses/dam, however, was not reduced
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Teratogenicity Study
Rabbit

Soft tissue examination of the foetuses

The examination of the organs of the foetuses revealed several types of soft
tissue malformations in single foetuses of test groups 0, 1 and 3 (0, 10, and
60mg/kg body weight/day). Hydrocephaly was recorded for one control and
one high dose foetus. A septal defect was found in one foetus of the low dose
group. Agnesia of gallbladder was recorded for one control and one low dose
foetus, whereas abnormal position of the right kidney was seen in another
high dose foetus.

All soft tissue malformations mentioned before do not show any clear
relation to dosing and nearly all of them are also present at a low incidence
in the historical control data. Therefore, the few soft tissue malformations
seen in 2 control, 2 low and 2 high dose foetuses from 2 litters each are not
associated with the test substance administration.

Variations were detected in each group including the control. Aside from a
separated origin of carotids, a very common finding in the rabbit strain used,
another soft tissue wvariation (heart with traces of intraventricular
foramen/septum membranaceum) was also found quite frequently.
Hypoplasia of gallbladder was recorded for one high dose foetus and dilated
renal pelvis was found in one low dose foetus.

All soft tissue variations occurred without a clear dose-response relationship
and/or can be found at a comparable incidence in the historical control data.

One so-called unclassified observation (focal liver necrosis) was noted for
one control foetus only. Blood coagulum around the bladder was observed in
two control and two low dose foetuses and one foetus of the intermediate
dose group.

For overall assessment of the above mentioned findings see below.

Skeletal examinations of the foetuses:

Malformations of the foetal skeletons were noted in each group including the
control. These malformations were related to the vertebral column (cervical
vertebral arches fused, sacral vertebrac fused and/or of irregular shape,
lumbar vertebra absent), the sternum (cleft sternum), the forelimbs
(phalanges partly missing), and/or the hindlimbs (accessory toes
(polydactyly), shortened and bent tibia and fibula). Skeletal malformations
appeared in one or two foetuses (from one or two litters) of each group. Both
high dose foetuses and one intermediate dose foetus appeared already
malformed when they were examined externally; the skeletal examination of
these foetuses clarified and/or completed the external findings.

Because the rate of foetuses with skeletal malformations does not show any
dose-response relationship and because most of the described or very similar
skeletal malformations are also present at comparable incidences in the
historical control data, all skeletal malformations found in the present study
are assessed as being of spontaneous nature.

The skeletal variations elicited were related to the skull (splitting of skull
bones, epactal bone between nasal and frontal bones), the ribs (rudimentary
or accessory 13" rib(s)), the vertebral column (accessory thoracic vertebra),
and the sternum (sternebra (e) of irregular shape, bipartite, fused or accessory
sternebra). Most of the skeletal variation appeared without a clear relation to
dosing and none of the skeletal variations showed statistically significant
differences between the control group and the substance-treated groups.
When all skeletal variations are summed up however, statistically
significantly more 30mg/kg and 60 mg/kg litters were affected and —
concerning the high dose group only- the percentage of affected foetuses per
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Table A6_8-1 Table for Teratogenic effects (separate data for all dosage groups)
Maternal effects
Parameter control data
historical study
Group 0 | Group1 | Group2 | Group3 dose-
Omg/kg | 10mg/kg | 30mg/kg | 60mg/kg | response
bw bw bw bw +/-
Number of dams examined 15 15 15 15 15
Clinical findings during application of No
test substance defecation
on days 10
-13pi. (1
animal)
Blood in
bedding
during
days 14 —
19pi.
Mortality of dams 0 0 0 0 0
state %
Abortions 0 0 0 0 0
Body weight gain Reduced | Reduced +
day 0-x, day 0-y, day x-y, day 0-end of test, body body
weight weight
gain gain
Food consumption Reduced | Reduced +
food food
consumpti | consumpti
on on
Water consumption
if test substance is applied with drinking
water
Pregnancies 100% |100% 100% 100% 100%
pregnancy rate or %
Necropsy findings in dams dead before — — — —
end of test




Dr. Wolman GmbH

Competent Authority Austria

Cu-HDO

A 6.8.1/02

Page 12 of 13

Table A6_8-2 Table for Teratogenic effects (separate data for all dosage groups)
Litter response (Caesarean section data)
Modify if necessary and give historical data if available
Parameter control data dose-
medium high response
historical study low dose dose dose +/-

Corpora lutea 111/15 112/15 116/15 112/15

state total/number of dams 8.0 (7.4) (7.5) (7.7) (7.5)

Implantations 91/15 97/15 93/15 94/15

state total/number of dams 6.8 (6.1 (6.5) (6.2) (6.3)

Resorptions 7/15 11/15 8/15 23/15

state total/number of dams 0.7 0.47) (0.73) (0.53) (1.5)

total number of foetuses 2425 84 85 85 71

pre-implantation loss 14.0 19.2 14.2 19.8 14.0

state %

post-implantation loss 11.2 124 11.2 8.2 31.6

state %

total number of litters 394 14 15 15 11

foetuses / litter 84/14 86/15 85/15 71/11
6.08 6) 5.7 5.7 (6.5)

live foetuses / litter 6.1 84/14 85/15 85/15 71/11

State ratio (6:1) (5.7:1) (5.7:1) (6.5:1)

dead foetuses / litter 0.005 0 1/15 0 0

state ratio (0.07:1)

foetus weight (mean) 41.1 41.8 38.6 41.8 36.5

gl

placenta weight (mean) 4.62 4.9 4.4 4.7 4.2

le]

crown-rump length (mean) n.d. n.d. n.d. n.d. n.d.

[mm]

Foetal sex ratio 1109:1314 | 42:42 48:37 45:40 35:36

[state ratio m/f] (1:1.2) a:1) | @2:077) |(1:0.89) | (1:0.97)

n.d. = not determined
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Table A6_8-3 Table for Teratogenic effects (separate data for all dosage groups)
Examination of the foetuses

Parameter control data dose-
medium high response

historical study | low dose dose dose +/-

External malformations 0 0 1.2 2.8

[%]

External variations 0 5.8 1.2 0 -

[%]

Skeletal malformations 2.4 1.2 1.2 2.8

[%]

Skeletal variations 13 17 20 30

[%]

Skeletal retardations 65 58 47 69 -

[%]

Soft tissue malformations 2.4 2.3 0 2.8

[%]

Soft tissue variations 27 21 25 23

[%]






















