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SECTION | - INVESTIGATIONS ON THE

SUMMARY

METIC PP796 ALONE

Test material:

Test species:

Route of administration:

Observation period:

Dosage and results:

EXPERIMENT ] =~ To fin
1 hour

Groug
1
2

ICl emetic, code number PP796

Cynomolgus monkeys {(Macaca fascicularis),
12 males.

Oral gavage.

. 14 days after dosing.

the dose of PP796 which would induce vomiting within

EXPERIMENT 2 - To inv stigate the toxicity of PP796.

Groug
1
2
3
4

Dose Number of Number vomiting
mg PP796/kd" animals within 1 hour
1 2
2 2 2
Dose Nur;zber jl;r:;il):r Clinical Death
mg PP79%/kg on?mols wif:in 1 l'?our signs —
S 2 2 lethargy 0
10 2 1 collapse 0
20 2 2 collapse 0
30 2 2 collapse 0

EXPERIMENT 3 - To inv stigate the effect of subemetic doses of PP796 on gastric

retenti

Group

* Refer

n time.
Number of % f.’hen.ol Retd
Dose animals  remaining in stomach
— 1 hour after dosing
30 mi phenol red 4 33.7%12.8
soln. +10 em3
water
30 mi phenol red 4 85.7% 9.4
soln,

+ 10 m| water
+ 0.2 mg PP796/kg

to kg bodyweight.
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SECTION Il - THE EFFECT OF PP796 UPON THE TOXICITY OF A COMMERCIAL FORMU LATICN OF
PARAQUAT (GRAMOXONE W), A20%AQUECUS SOLUTION OF PARAQUAT CATION -

CONTAINING WETTING AGENTS

Test materials: Unstenched Gromoxone {Gramoxone W - JF 1423 A) _
Test species: Cynomolgus monkeys (Macaca foscicularis) 28 males.

Route of administration: Oral gavoge.

Observation period: 14 days after dosing.

Dosage and results:

EXPERIMENT 4 - To find the lethal dose of Gramoxone W,

Total volume of dose: 20 mi

Gr Dose Number of Number vomiting Deaths
ELoNE mg PQ2+£kg* animals within 1 hour S
1 87x 4 0 3

EXPERIMENT § - To test the protective effect of PP796 at the lethal dose level
of Gramoxone W,

Total volume of dose: 20 ml.

G Dose Number of Number vomitingD th
g QQPQZ"}&Q mg PP796/kg animals  within | hour ———=
1 100 0 8 0 8
2 100 2 8 6 2

EXPERIMENT 6 - To find the upper limit of paraquat dose against which PP796
can provide protection

a. Using a low total volume of dosing solution.,

Total volume of dose 20 mi,

Ge Dose Number of Number vomiting Death
R o PQ2t/kg mg PP796/kg animals within 1 hour —2affs
] 250 2.5 2 2 2
2 500 5 2 2 2

b. Using g high total volume of dosing solution,
Total volume of dose 100 ml,
1 250 2.5 2 1 0

2 500 5 2 2
mg PQ2+/kg = mg paraquat cotion/kg bodyweight.

*

X due to the test compound containing 174 g/1 instead of 200 g/ the dose was
87 mg/kg instead of 100 mg/kg
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SECTIONIIl = THE TOXICITY OF THREE FORMULATIONS OF PARAQUAT BASED
ON 'STENCHED' GRAMOXONE

Test materials: ICl emetic, code number PP795.

Formulation ! = stenched Gramoxone containing
200 g PQZ*/1 (JF 6043)

Formulation 2 - stenched Gramoxone containing
200 g PQ2+/| + 0.5 g PP796/1
(Experimental compound JF 6043 A)

Formulation 3 - Formulation | with extra PP794 added
to give a concentrationof 4 g

‘ PP796/1
Test species: Cynomolgus mankeys (Macaca fascicularis) 28 males.
Route of administration: Oral gavage.
Observation period: Up to 5 weeks after dosing.

Dosage and results:
EXPERIMENT 7 - To assess the toxicity of three formulations of
paraquat,

Total volume of dose 100 ml.

Formulation 1

ose Number of Number vomiting Deaths

D
Group E&PQ2+A9 mg PP796/kg animals within 1 hour ———

1 70 - 2 1 0
2 100 - 4 4 2
3 250 - 2 2 2
Formulation 2
] 40 0.1 8 0 5
2 70 0.175 2 2 1
3 100 0.25 2 1 2
Formulation 3
1 100 2.0 2 2 0
2 250 5.0 2 2 0
3 350 7.0 2 2 2
4 500 10.0 2 1 2
£ 3 :
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In a previous study of paraquat poisoni
administered paraquat reached peak plasma |
added to formulations of peraquat could prod
animal would be able to survive up to severa

The experiments reported here were de
substance supplied by ICl (code number PP7%

The programme of work consists of a se
16 May 1977, and may be conveniently divi

SECTIONI1 - |INVESTIGATIONS C

. TRODUCTION

3 in monkeys (HRC Report No. 1C143/76128*) orally
sels within 2 hours of dosing. |f an emetic substance
ce vomiting within 1 hour of dosing, it is likely that an
times the normal lethal dose.

gned to evaluate the protective effect of an emetic
} when added to commercial formulations of paraquat,

es of experiments performed between 4 May 1976 and
:d into three sections as follows:

{ THE EMETIC PP796 ALONE

EXPERIMENT ] - To

wit

Tw

EXPERIMENT 2 - To

Tw
of

EXPERIMENT 3 - To
ga:

Tw
of
of
per
sto

SECTION Il - THE EFFECT OF PP7S

nd the dose of PP796 which would induce vomiting
in 1 hour.

animels were dosed with PP794 on two occasions.

vestigate the toxicity of PP796,

animals were dosed repeatedly with increasing doses
3796 up to 30 mg/kg bodyweight.

westigate the effect of subemetic doses of PP796 on
-ic retention time,

groups of 4 animals were dosed orally with a solution
1encl red. One group also received a subemetic dase
3796. The animals were killed after 1 hour and the
antages of the dose of phenol red remaining in the
ach were measured,

UPONTHE TOXICITY OF A COMMERCIAL

FORMULATION OF

\RAQUAT (GRAMOXONE W), A 20% AQUEQUS

SOLUTION OF PARA

WAT CATION CONTAINING WETTING AGENTS

EXPERIMENT 4 - (Pr
In
IC!
ha:
is’
thi

Fou
10(
the
par

* |Cl1/43 The treatment of paraquat-dos

** [C1/40/ - The toxicity of orolly anc
monkeys.

iminary) To find the lethal dose of Gramoxone W.
‘evious experiments with paraquat (HRC Report No.
0/74938**) the lowest dose of paraquat cation which
¢dilied all monkeys to which it has been administered
0 mg/kg, which will be termed the 'lethal dose' in
“eport,

monkeys were dosed with a nominal concentration of
ng paraquat cation/kg as Gramoxone to confirm that

oxicity of Gramoxone was the same as that of pure
Jjuat.

i cynomolgus monkeys with forced diuresis.

ntravenously administered paraquat dichloride in cynomolgus

: 4
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EXPERIMENT 5 - To assess the protective effect of PP796 at the lethal dose
level of Gramoxone W.

Two groups of 8 animals were dosed with 100 mg
paraquat cation kg as Gramoxone W. One group of animals
also received an emetic dose of PP796,

EXPERIMENT & - To find the upper limit of paraquat dose against which
PP796 can provide protection,

a. Using a low (20 ml) total volume of dosing solution*
b. Using a high (100 ml) total volume of dosing solution.

Pairs of animals were dosed with PP796 and Gromoxone W
containing levels of paraquat cation above the lethal dose
in either low or high velumes of dosing solution.

* |n order to test the emetic action it was considered necessary to give the animals a standard
stomach content. For Experiments 4 and 5 the dose was made up to a total volume of 20 mi
with water containing 'Complan’in the ratic 1 g to 1 ml water. Complan is a soluble complete
food preparation based upon skimmed milk (Glaxo-Farley Foods, Plymouth, England). No
Complan was added in the cose of Experiment éa.

For Experiment 6b the 'Complan' was left out and the volume of dosing solution increased
to 100 mi to see whether this would increase the efficiency of vomiting. This increased
volume, without 'Complan’, was then used for all subsequent experiments.
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SECTIONIII - THE TOXICITY OF THREE FORMULATIONS OF PARAQUAT:
20% AQUEQUS SOLUTIONS OF PARAQUAT CATION CONTAINING
BOTH WETTING AGENTS AND AN ADDITIVE DESIGNED TO GIVE AN
UNPLEASANT SMELL AND TASTE ('STENCHED' GRAMOXO NE).

Formulation 1 = containing no PP796
Formulation 2 = containing 0.05% PP796

Formulation 3 - containing 0.4% PP794
EXPERIMENT 7~ To find the approximate L050 and LD] 00 of Formulations 1 - 3.

Pairs of animals were dosed with each formulation
until the approximate LD50 and LD g0 could be determined.

The next part of the report, the MATERIALS AND METHODS, gives details of the materials
and methods used which were common to all experiments.

Accounts of Experiments | = 7 are then presented with specific Introductions, Methods,
Results and Conclusions for individual experiments.
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MATERIALS AND METHODS

Ceneral

The information given in this section is common to all experiments, The METHODS
section attached to individual experiments gives details of the specific procedures used there.

Details of dose preparation for individual experiments are given in APPENDIX 1,

Animals

Seventy-six wild-caught male cynomolgus mankeys (Macaca fascicularis) aged approximately
2-5 years and weighing between 2.0 and 5.5 kg were obtained from Shomrock Farms (GB) Limited,
Small Dole, Henfield, Sussex, England, The animals ware held by the supplier for approximately
12 weeks prior to delivery, and arrived in small numbers as required between 23 April 1976 and
15 Mareh 1977,

On arrival each animal was given a thorough examination by a veterinary surgeon to assess their
general health and they were all found to be satisfactory. Each animal was given an intrapalpebral
tuberculin test (10,000 i,u, mammalian PPD) and o chest X-ray.

Acclimatisation period

An acclimatisation period of at least 2 weeks was allowed before dosing,

Accommodation

The animals were housed individually in primate cages, constructed of aluminium and stainless
steel (internal dimensions: 62 cm wide, 62 cm deep ond 87 cm high}. The cages were mounted on racks,
in a well ventilated holding area maintained at 22 o2 3°C. Lighting was by daylight and artificial light
during working hours.

Diet

The animals were fed with a dry diet suitable for primates. A 1:1 ratio of "F.P.1."
{Dixon and Sons Limited, Ware, Hertfordshire, England) and "Mazuri Primate diet" (BP Nutrition -
(UK) Limited, Stepfield, Witham, Essex, England} was prepared. Each animal was offered 150 g
of this diet, 2 x 25 g "Bonio" biscuits (Spratt's Patent Limited, Barking, Essex, England) and a slice
of brown bread daily.

It was therefore possible for each animal to consume 1400 g of dry diet per week,

On an average of 4 days per week each animal was offered a weighed quality of fresh fruit or
vegetable produce,
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Water was available at all times. In addition, each animal hod access to a solution of
blackcurrant juice and Cytacon* (Claxo Laboratories Limited, Greenford, Middlesex, England),
20 ml of each in g litre of tap water,

* Contains Cyanocobalamin BP (7 ug/ml).

Test materials
Emetic (used in Sections | - lil, Experiments 1 - 7)

A 4 g sample of emetic PP796, a white crystallinesolid, was received on 29 April 1976 from:

ICl Central Toxicology Laboratory,
Alderley Park,
Nr. Macclesfield, Cheshire,

and was labelled as follows:

ICI 63,197 (R50796)
ADM 52075/74

This sample was used to moke up all doses up to 21 March 1977, Four animals dosed on
18 April 1977 were dosed from a second batch of emetic received on 24 November 1976
which was labelled as follows:

5 grams PP796

From bottle of 1C1 63,197
ADM 52124/74

Unstenched Gramoxone (Section {1, Experiments 4, 5 and 6)

A1 litre bulk sample of Gramoxone R) was received on 10 May 1976 from:
IC! Plant Protection Division,
Jealott's Hill,
Brackneli, Berks,
The sample, a brown liquid, was labelled as follows:
GRAMOXONE W
JF1423/A

This sample was used for making up all dosing solutions used in Section Il {(Experiments 4, 5 and 6),

The sample was stated to contain 200 g/| paraquat cation {(PQ 2+) but subsequent analysis revealed
the actual concentration to be 174 g/,
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Stenched Gramoxone (used in Section |1, Experiment 7}

Two 1 litre bulk samples of stenched Gramoxone R) were received on 29 September 1976 from:
{Cl Plant Protection Division,

Jealott's Hill,
Bracknell, Berks.

Both were brown liquids smelling of pyridine, and were labeiled as follows:
JF.6043 containing
200 g/l PARAQUATION
Ref: ERH,0309.76.JH Date 27.9.76
EXPERIMENTAL COMPOUND
JF, 6043A

PARAQUATION 200 g/1
Ref: ERH.0313 JH.746. Date 29.9.76

The experimental compound was also stated to contain emetic PP796 at a concentration of
0.25 mg/100 mg PQ2+,

Storage

All test materials were stored in the dark at room temperature.

Preparation of dosing solutions

.

Samples of the test materials were made up into agueous solutions containing convenient
concentrations of the active ingredients, The appropriate volumes of these solutions were then
measured out for each animal according to its bodyweight, Details of the preparations of these
solutions and volumes used for each animal are given in APPENDIX 1,

Administration of test solutions

The animals were starved overnight for a period of not less than 16 hours, They were then
weighed so that the doses of test material could be calculated. The doses were then administered
by oral gavage. When the animals had received the appropriate doses of paraquat or emetic a
further volume of fluid was administered through the gavage tube. This served two purposes:

1. It ensured that all the dose of active ingredients was flushed through the gavage tube
into the stomach,

2. It brought the stomach contents up to a standard dosing volume.
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The composition of the diluent fluid varied throughout the series of experiments; three
different forms being used.

1. The dose was brought up to a total volume of 20 mi with water containing 'Complan'

1 g/em3,
2. The dose was brought up to a total volume of 20 ml with water.

3. The dose was brought up to a total volume of 100 ml with water,

The exact composition of the diluent fluid is given with each experiment,

Clinical signs

The animals were kept under close observation during the day of dosing. All signs of reaction
to the test material were noted: particular attention was paid to vomiting ‘behaviour'. The animals
were retained for a 14 day observation period following dosing during which time their condition was
checked twice daily. In practice, no surviving animals were killed until ot least 5 weeks after dosing.
For this reason two animals, which died aofter the initial observation period in Experiments 7 at 19 and
33 days (Animal Nos. 589 ond 401, Formulation 2 Group 1), hove been included in the results of the
study as animals dying after dosing.

Bodyweights

The animals were weighed weekly from one week before dosing unti! the end of the observation
period.

Food consumption

The amount of food consumed by each animal was estimated daily from one week before dosing
until the end of the observation period. The consumption of dry diet only was monitored.

Results
The results of the studies are reported with each individual experiment, Details of vomiting

‘behaviour' are given in APPENDIX 2, Details of food consumption data are given in APPENDIX 3
and bodyweights in APPENDIX 4,

: 10
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SECTION |
INVESTIGATIONS ON THE EMETIC PP796 ALONE
EXPERIMENT 1 = To find the dose of PP796 which would induce vomiting within 1 hour,
Introduction

If PP796 is to provide effective protection agoinst paraquat poisoning it is essential
that it should be capable of producing powerful vomiting within 1 hour of dosing.
This experiment was designed to find the dose which would satisfy these conditions,

Methods

Two animals were dosed with PP798 on two occasions, The dose levels used were
1 and 2 mg PP796/kg. All doses were made up to a total volume of 20 ml with
water containing ‘Complan’ 1 g/ml. Details of dose preparation are shown in
APPENDIX 1.

Results
The results were as follows:

Time to first vomit

Dose .
Group PP796 mg/! Animal No. Hours  Minutes Date dosed

1 1 281 0 16 5 May 1976

283 between | 00 5 May 1976

and 1 45 5 May 1976

2 2 281 0 22 25 May 1976
283 0 23 25 May 1976 -

The emetic was found to induce powerful and repeated vomiting at both 1 and
2 mg/kg. However, one animal dosed at 1 mg/kg (283) failed to vomit within the -
prescribed hour, Details of the vomiting 'behaviour’ are given in APPENDIX 2,

Animal 281 was very sensitive to the emetic, vomiting 7 times at 1 mg/kg and
8 times at 2 mg/kg, over a period of five and a half hours at the higher dose.

Animal 283 ceased vomiting ofter 2 hours at the 1 mg/kg dose level, and after 1 hour
2C minutes at the 2 mg/kg dose level. At the 2 mg/kg dose level this animal vomited
3 times only.

: 1
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EXPERIMENT 2 -

General signs

The first sign of reaction tc
by vomiting and bouts of nc
coughing, The animals lay
aofter dosing followed by a ¢
was also observed.

Conclusions

The emetic was found to prc
of dosing at a dose of 2 mg,

The emeticappeared to have

To investigate the toxicity

Introduction

Having established that PP7
to know whether higher dos
other toxic effects which m

Method

Two animals were dosed ref

Detuils of the dose prepara-

The emetic doses were mad
administered to the animals

the emetic was usually yawning. This was followed
-productive retching movements accompanied by

n the cage floor in a lethargic state for 1 = 2 hours
adual and complete recovery. Frequent defaecation

iuce powerful and repeated vomiting within 1 hour
g.

0 long term adverse effects.

f PP796.

’6 is an effective emetic in monkeys it was necessary
s might result in long term uncontrolled vomiting or
sht obviate its use,

-atedly with increasing doses of PP796 up to 30 mg/kg.

on are given in APPENDIX 1,

up to a total volume of 100 m! with water and

12
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EXPERIMENT 3 -

Results

The results were as follows:

Growp pp796 mg kg

1

Dose

5

10

20

30

Animal No.

339
341

339
341

339
341

339
341

Time to first vomit
Hours Minutes

a3
11

Q5
37

16
14

06
19

OO OO —O OO

Signs

Lethargy
Lethargy

Collapse
Collapse

Collapse
Collapse

Collapse
Collapse

Date dosed

23 September 1976
23 September 1976

5 Qctober 1976 -
5 October 1976

7 October 1976
7 October 1976

13 October 19746
13 October 1976

The emetic produced effective vomiting within a few minutes of dosing except
on one occasion {Animal 341, 10 mg/kg).

In contrast to the previous test the vomiting motions continued for only a few minutes
after which the animals became lethargic and, at doses of 10 mg/kg and above,
collapsed by about 30 minutes after dosing. The animals remained unconscious or
semiconscious for approximately 1 hour and then made a gradual and complete recovery.

Conclusions

Although the emetic appears to have powerful sedative action at high doses there
was no evidence of any long term toxic effects on the animals.

There were no signs of repeated uncontrolled vomiting; in fact, probably due to the
sedative effects of high doses, vomiting and retching ceased sooner at high dose

levels than at low dose levels.

To investigate the effect of subemetic doses of PP794 on gastric refention time.

Introduction

From the results of experiments at the {Cl| Central Toxicology Laboratory (CTL)*
using dogs and the results of EXPERIMENT 5 of this report it was suspected that
PP796, in addition to its emetic effects, may also delay gastric emptying. In
the rate of stomach emptying of two groups
of animals, one of which received a subemetic dose of PP794, was examined.

order to investigate this possibility,

In a preliminary test, pairs of animais were given increasing doses of PP796 to find
the highest dose that would not cause vomiting. This subemetic dose was then used
for the main experiment.

*

Report No. CTL/R/3%1. The effect of administration of an emetic (PP796) on

paraquat toxicity in dog and monkey.
: 13
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Methods - Preliminary ex eriment

Monkeys were dosed with ",1, 0.2 and 0.4 mg PP796/kg. Two animels were dosed
on each occasion.

Details of dose preparatior are given in APPENDIX [, The dose was made up to
a total volume of 100 ml v th water and administered fo the animals.

Results
The results were as follows:

Dose - Time to first vomit
Group PP796 mg/kg Number vomiting Hours Minutes Date dosed

1 0.1 1/2 0 52 18 March 1977
2 0.2 1/2 0 06 18 March 1977
3 0.4 1/2 0 15 18 March 1977

The animal vomiting at a ¢ se level of 0.2 mg/kg did so only very slightly 6 minutes
after desing.

Conclusions

From these findings it was onsidered that a dose of 0.4 mg PP794/kg is very likely
to produce vomiting, wher as a dose level of 0.2 mg PP796/kg would probably be
acceptable. On this basis : dose level of 0.2 mg PP796/kg was chosen for the main
experiment.

Methods - Main experime t
Details of dose preparatior are shown in APPENDIX 1.

Ten animals were dosed orc ly with 30 ml of a solution of phenol red followed by
10 ml of water. Six of tt : animals also received a dose of 0.2 mg PP794/kg

in the test solution (2 exfrc animals were dosed in this group to allow for the slight
possibility of emesis at thic dose level). Four animals from each group were killed
1 hour after desing. Their tomachs were ligated top and bottom, removed and
weighed, and the retention f phenol red in each was analysed at ICl Central
Toxicology Laberatory (CT ).

14 .
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Resuits

The results were reported in terms of the percentage of phencl red solution
remaining in the stomach 1 hour after desing and are shown below:

Group Dose Animal No. % phenol red remaining Date dosed

1 30 ml phenol 533 47.7 21 March 1977

red + 10 ml 535 271 33.7 + 12.8 21 March 1977

water 537 40. : ‘ 21 March 1977

539 19.4 21 March 1977

2 30 ml phenol 279 94.5 21 March 1977
red +10ml 437 84.6 857 T o 4 21 March 1977 -

water 543 90.7 : : 21 March 1977

+0.2 mg 585 72.9 21 March 1977

PP796/kg

The results show a clearly enhanced retention of stomach contents in the group dosed
with 0.2 mg PP796/kg. No onimal vomited.

Conclusion

Subemetic doses of PP796 delayed stomach emptying for at least 1 hour after dosing.

: 15
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SECTION {i

THE EFFECT OF PP796 UPON THE TOXICITY OF A COMMERCIAL FORMULATION
OF PARAQUAT (GRAMOXONE W), A 20% AQUEQUS SOLUTION OF
PARAQUAT CONTAINING WETTING AGENTS

EXPERIMENT 4 - To find the lethal dose of Gramoxone W.

Introduction

In previous experiments with paraquat (HRC Reports No. 1Cl/40, 43) the
lowest dose of paraquat cation which has kil!ed all monkeys to which it has

been administered is 100 mg/kg, and this wil

| be termed the 'lethal dose' in this

report. In the presentexperxment, 4monkeys were dased with a nominal concentration
of 100 mg PQ? */kg as Gramoxone W, to confirm that the toxicity of Gramoxone W

was the same as that of pure paroquat.

The sample of Gramoxone W was stated to contain 200 g el /! (see page 8
However, subsequent qnolysus showed that the Gramoxone W sample actually

contained only 174 g PQ2H/1,

only 87 mg PQ2t/kg instead of the intended 100 mg PQ2+/kg.

Methods

)

Details of dose preparation are shown in APPENDIX 1,

This resulted in the cmma!s receiving a dose of

Four animals were dosed with 87 mg PQ2+/kg and the dose was made up to a total

volume of 20 ml with water containing 'Complan' 1 gin 1 ml,

Blood somples (2 ml)

were taken from two animals (285 and 289). One sample was taken before dosing
and the others at 1, 2, 3, <, 4, 8 and 10 hours after dosing. The plasma from
these samples was sent, at room temperature, to the Central Toxicology Laboratory
of ICI for analysis of the plasma paraquot levels, by the CTL modified gas

chromatographic method.
Analytical Biochemistry Unit at CTL.

Results

The results were as follows:

Animal No.

285
287
289
29

Time to first vomit

Hours Minutes
4 04
3 35
4 05
3 90
: 16

The analyseswere carried out by W.J.D. Laird of the

Time to death Deaths Date dosed
3 days 3/4 15 May 1977
SURVIVED 15 May 1977

32 hours 15 May 1977
S days 15 May 1977
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The results of the plasma paraquat analysis are shown in TABLE 1. The plasma
paraquat reached peak levels of 16=17 ug/ml within 4 to 6 hours of dosing and
then declined to approximately 3 pg/ml within 10 hours,

The animals showed an increasing degree of lethargy ond loss of co-ordinatian
leading eventually to collapse and dyspnoea in non=survivors, Frequent defaecation

was observed, which became diarrhoea by 6 hours, Vomiting 'behaviour' is detailed
in APPENDIX 2.

Conclusions

The results did not fulfil the criterion of o 100% lethal dose: the test was therefore
repeated at the orginally intended level, i.e. 100 mg PQ2+/kg and was incorporated
within EXPERIMENT 5,

EXPERIMENT 5 - To test the protective effect of PP795 at the lethal dose level of Gramoxone W,
Introduction

This experiment constitutes the main test of the protective effect of PP796 and when
completed, consisted of 2 groups of 8 animals all dosed with 100 mg PQ2+/kg,

one group with and one group without, emetic. in practice the experiment was
performed in three parts.

Initially, four animals were dosed with 100 mg PQ2%/kg as Gramoxone W,

{Group 1) arepeat of EXPERIMENT 4. Following this, four animals were dosed with
a solution of Gramoxone W containing an emetic (Group 2) and, as the experiment
ot this point appeared to be successful, a further four animals were dosed in each
group to bring the numbers up to a total of eight per group. Blood samples were
taken as in EXPERIMENT 4 for analysis of plasma paraquat levels. This information
was used to determine whether use of the emetic altered the absorption profile of
paraquat from the gut,

Methods
Details of dose preparation are given in APPENDIX 1.

Two groups of eight animals were dosed with 100 mgf'PQ2+x'I<g as Gramoxane W,
Cne group also received an emetic dose of PP794 (Group 2)*.

Blood samples (2 mi} were taken from all animals pre~dose and at 1, 2, 3, 4, 6, 8
and 10 hours after dosing. The plasma from these samples {approximately 1 ml)
were sent to CTL for analysis of plasma paraquat levels, The samples were analysed
for paraquat by the CTL modified gas chromatography methed by W.J.D. Laird of
the Analytical Biochemistry Unit at CTL.

* The doses were made up to a total volume of 20 ml with water containing
'Complan' 1 gin 1 mi.

: 17
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Results
The results are shown below:

Dose (mg/kg) Animal No Time to first vomit Time to

Sroup d
Srove pQ2+ pprog Hours Minutes death Dodoths Date dose

] 100 - 63 3 45 48 hours 8/8 25 May 1976

95 4 57 7% hours 25 May 1976

293 4 58 24 hours 25 May 1976

295 4 22 51% hours 25 May 1976

N3 4 4 5% hours 16 June 1976

. 315 4 57 23 hours 16 June 1976

- 37 4 44 32 hours 16 June 1976
319 5 00 48 hours 16 June 1976

2 100 2 297 0 55 SURVIVED 2/8 1 June 1976

- 299 0 31 SURVIVED 1 June 1976
301 0 25  SURVIVED 1 June 1976

303 7 35 13 days 1 June 1976

- 305 0 20 SURVIVED 16 June 1976
307 4 50 48 hours 16 June 1976

309 0 20  SURVIVED 16 June 1976

31 0 26  SURVIVED 16 June 1976

Details of vomiting 'behavicur’ are given in APPENDIX 2.

All eight monkeys dosed with paraquat alone died within 52 hours and all vomited
at between 4 and 7 hours after dosing.

The first signs of paraquat poisoning occurred after 2 -6 hours as a progressive loss
of co-ordination leading to collapse with signs of dyspnoea followed by death.

Six of the 8 monkeys dosed with paraquat and emetic survived the 14 day cbservation
period. Both of the animals which died failed to vomit until 4% and 7% hours &fter dosing
ond exhibited similar signs to the animals dosed with paraquat alone. Surviving animals
all first vomited within 1 hour of dosing. Vomiting usually occurred 2 - 4 times during
the first 1% hours after dosing, was accompanied by powerful abdominal contractions and
repeated retching motions. This was followed by a period of lethargy and ataxia with
a subsequent gradual recovery.

The results of the plasma paraquat onalyses are shown in TABLE |1, In monkeys dosed
with paraquat alone (Group 1) a plasma peak occured at 3 hours after dosing, with
a mean level of 22,36 ug/ml, and then declined to approximately 3 ug/ml by 10 hours
after dosing, The plasma paraquat levels in the group dosed with emetic (Group 2)

- were much lower, reaching a mean peak level of 1,78 pg/m! 2 hours after dosing
and declining to 0.6% pg/m! by 10 hours after dosing.

: 18
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Discussion and conclusions

The results show that the emetic has a strong protective effect against paraquat
poisoning ot the lethal dose level of 100 mg PQ2+ kg. The presence of Gramoxone W
did not prevent the emetic from having o potent action on six of the animals dosed;
all of which survived the 14 days observation period. It is significant that the two
animals which subsequently died failed to vomit until 4% and 7% hours after dosing.

The results of the plasma paraquat analyses show that the emetic caused a dramatic
reduction in the amount of paraquat absorbed, so that the mean peck level was only
1/12 of the achieved by the animals dosed with paroquat alone.

An apparent anomaly in the results is that the two animals dosed with paroquat and
emetic which foiled to vomit both had low plasma paraquat levels compared with
animals in Group 1 which were dosed with paroquat clone, ond also that they both
subsequently died. [n EXPERIMENT 3 (SECTION 1) it has been shown that in

addition to its emetic affect PP796 delayes stomach emptying, and as poraquat has =
been shown to be poorly absorbed from the stomach (M.S. Rose, personal
communication) it is not surprising thot plasma uptoke should be low in these animals
even though they failed to vomit. In previous work (ICI /40, iCl/43) we have produced
evidence that early deaths in primates (1 -4 doys) are due to acute renal and
pulmonary damage, while late deaths (1 ~ 3 weeks) are due to pulmonary domage and
interstitial fibrosis. All of the animals in Group 1 died during the acute phase as did
animal No. 307 in Group 2. Examination of the plasma profile shows that animal

No. 307 reached a plasma level of 5.4 ug/ml, which was considerably higher than
that achieved by any other Group 2 animal, and is close to the peck level reached

by 317 in Group 1. Animal No. 307 also had a relatively high plasme paroquat

level of 1.8 pg/ml at 10 hours ofter dosing. For these reasons onimal No. 307

could be considered similar to the Group 1 animals, and probably died as a result

of acute pulmonary and renal damage.

The other animal No. 303, did not achieve such o high peck plasmc level, and appears
to have survived the acute phase, dying at 14 days ofter dosing. An examination of

its plasma profile shows that animal No. 303 retained a relatively high level at

10 hours after dosing. Since it has been shown (Smith et al., 1974; Rose et al., 1976)
that the lung actively accumulates paraquat from the plasma over a period of days it

is likely that sufficient paroquat was accumulated to couse death, probably from
pulmonary fibrosis at 14 days.

19
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EXPERIMENT 6 - To find the upper limit of paraquat dose against which PP796 can provide

protection,

a. Using a low {20 ml) total volume of dosing solution,

(EXPERIMENT 6b is a repeat of EXPERIMENT éa but using a high (100 mi)

total volume of dosing solution),

Introduction

The previous experiment (EXPERIMENT 5) has shown that PP796 provides
effective protection against paraquat poisoning ot the lethal dose level of
Gramoxone W, The present experiment (6a) was designed to find the upper
limits of paraquat dose as Gramoxone W against which PP796 can provide

protection,

It was decided that this experiment should mimic the situation where a human
victim took large doses of o formulation containing both paraquat and emetic, For
thisreason the ratio of emetic concenn'ctton to paraquat concentration was kept
constant at 1 mg PP796 to 100 mg PQ2*, In the first part of this experiment

the same total volume of dosing soluhon (20 mi) was uysed as that in the

previous experiment, However, it was decided at this point to abandon the

use of 'Complan’.

Methods

Details of dose preparation cre given in APPENDIX 1,

+2.5 mg PP794/kg (Group 1) and the other pair received 500 mg PQ

+5 mg PP794/kg (Group 2).

Two pairs of ommuls
were dosed with PP796 and Gramoxone W, One pair received 250 m% PQ +/kg

Doses were made up to a fotal volume of 20 ml with water.

Results

The results were as follows:

Dose (mg/kg) Animal No

Group PQ2+ PP796

1 250 2.5 329
331

2 500 S 321
323

: 20 :

Time to first vomit Time to
* Hours Minutes  death
0 23 4 days
0 37 24 hours
0 15 4 days
0 20 3 days

Deaths Date dosed

2/2  7July1976
7 July 1976

2/2 21 June 1975
21 June 1976
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At 250 mg PQ2+/kg in spite of copious vomiting during the first hour
(APPENDIX 2) both animals subsequently died., No particular signs of extreme
distress were seen on the day of dosing, the animals merely showed an increasing
degree of lethargy.

At 500 mg PQ2+*/kg both animals also died in spite of copious vomiting in the
first hour (APPENDIX 2), One animal (323) went in to a state of collapse
within 30 minutes of dosing and its condition, though slightly improved at

3% hours, continued to deteriorate until it died ot 7 hours. The other animal
(321) showed no particular signs on the first day but died overnight,

Conclusions

Under the dosing regime employed in this experiment, PP796 was unable to provide
protection against high dosas of paraquat,

Using a high (100 mi) total volume of dosing solution,
|ntroduction

The rather disappointing results of EXPERIMENT 6éa lead to the suggestion

that the total volume of the stomach contents could be an important factor

in the toxicity of the dosing solution. Presumably, even when an animal has
vomited several times, there is always a certain residual stomach content which
cannot be expelled. |f the concentration of the original dose solution was such
that this residue contained a lethal dose of paraquat then, no matter how many
times the animal vomited, it would still eventually die. For this reason it was
decided to repeat the experiment with the same doses of paraquat but this time
dispersed in a greater (100 ml) total volume of dosing solution. It was hoped
that the residual stomach volume after vomiting would now contain a non-lethal
dose of poraquat. #

Methods

The details of dose preparation are given in APPENDIX 1,

Two pairs of animals were dosed as in EXPERIMENT 6a, except that the dose
was made up te a total volume of 100 ml with water,

: 21
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Results
The results were as follows:

Dose {mg/kg) . _. Time to first vomit Time to
Grou E'*' PP796 Animal Ng, Hours  Minutes death

Deaths Date dosed

] 250 2.5 325 0 10 SURVIVED 0/2 15 July1976
327 1 47  SURVIVED 15 July 1976

2 500 5 333 0 20 24 hours 2/2 6 August1976
335 0 20 24 hours 6 August 1976

Both animals dosed ot 250 mg PQ2+/1<g survived in spite of the fact that number
327 failed to vomit until 1 hour 47 minutes after dosing (APPENDIX 2),

At 500 mg PQ2+/kg both animals died in spite of copious vomiting, In both
these animals vomiting was excessive continuing for 3 hours 17 minutes in the
case of animal 333 and continuing for 6 hours 10 minutes in animal 335,

Conclusions

Using a larger total volume of dosing solution does seem to increase the chances
of survival for animals dosed with high levels of paraquat to between 250 and
500 mg PQ2+,/kg. Both animals in the high dose group (500 mg PQ2+/kg) died
in spite of excessive vomiting which, in the case of animal 335, consisted of
ten bouts of vomiting over a period of 6 hours 10 minutes.
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SECTION {1

THE TOXICITY OF THREE FORMULATIONS OF PARAQUAT BASED ON
'STENCHED' GRAMOXONE W

EXPERIMENT 7 - To assess the toxicity of three commericol formulations of paraquat.

Introduction

This experiment was designed to evaluate the toxicity of three formulations of
paraquat based upon 'stenched’ Cramoxone. The test material {see poge 9)
was stated to consist of a 20% aqueous solution of paraguat cation containing

wetting agents and an additive designed to give an unplecsant smell and taste,
The three formulations were as follows:

Formulation 1 - containing no PP796

Formulation 2 - containing a 0.05% of PP796

Formulation 3 - containing 0.4% of PP794
(Formulation 3 consisted of Formulation 2 with added PP796)

Methods
Details of the dose preparation ars given in APPENDIX 1,

Pairs of animals were dosed with increasing levels of each formulation in an attempt

to find the approximate LD5g and LDy g doses. The formulations consisted of the
following:

Formulation 1 - containing 200 g PQ2+,/I
Formulation 2 - containing 200 g PQ2%/1 + 500 mg PP794/I

Formulation 3 - containing 200 g PQ2+/I + 4 g PP796/1

All doses were made up to a total volume of 100 ml with water for administration
to the animals.

: 23 ¢
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Results

Details of the results are given in TABLE {11, o brief synopsis of which is shown
below:

Formulation 1

Dose (mg/kg) . 2+

Croup PQ2+  PP79% Deaths Approximate LDsq (mg PQ<"/kg)

] 70 - 0/2 100

2 100 - 2/4

3 250 - 2/2
Formulation 2

1 40 0.1 5/8 40 - 70

2 70 0.175 1/2

3 100 0,25 2/2
Formulation 3

1 100 2 02 250~ 350

2 250 5 /2

3 350 7 2/2

4 500 10 2/2

Vomiting 'behavicur’ is shown in TABLE 1Il and APPENDIX 2, All except one animal
dosed with Formulation 1 vomited within 20 minutes, Slight vomiting occurred with
Formulation 2 at 70 mg PQ2%/kg and above, but the low dose group (40 mg PQ2*/kg)
foiled to vomit until between 5 and 8 hours after dosing,

Powerful vomiting occurred with Formulation 3 especially at 350 mg PQ2+/kg where
both animals dosed continued to vomit for 3% hours. At 500 mg PQ4*/kg one animal
failed to vomit and collapsed 24 minutes after dosing, The other animal collapsed
aofter vomiting, Both subsequently died.

Discussion

The LDsgq for pure paraquat is approximately 70 mg PQz"}*’kg. The lethal dose is
approximately 100 mg PQ2+/kg in that all animals dosed at this [evel died.

These figures seem to be equally applicable to Gramoxone W since at 85 mg PQ2+/kg
one animal out of the four dosed survived, while at 100 PQ2+/kg eight animals died
out of eight dosed,

Formulation 1

Formulation 1 of the present study, which consists of "stenched” Gramoxone,
appeared tobe slightly less toxic than either pure paraquat or Gromoxone W, in that
two animals out of four survived the 100 mg PQZ'*'/T(g dose and both animals dgsed
with 70 mg PQ2+/kg survived, putting the LD5q dose in a regionof 100mg PQ2+/kg.
A possible explonation for this is that all the animals dosed with Formulation 1,
except one animal at 70 mg PQ2+/’I<Q (409), vomited within 20 minutes of dosing
whereas with Gramoxone W or pure poraquat, vomiting does not occur until 4 or 5
hours after dosing. This early vomiting is probably due to the 'stenching’ agent and
aithough not severe, apparently enables the animals to relieve themselves of enough
paraquat to slightly enhance their chances of survival,

: 24
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Formulation 2

The dota obtained with Formulation 2 gives an LD 9 in the region 40-70 mg PQZ‘*'/kg
since out of eight animals dosed with 40-70 mg P(g + /g, five died whilst one out of
two animals dosed with 70 mg/kg died. However it is noteworthy that those animals
dosed with 40 mg PQ2+/1<g either failed to vomit or vomited at a late stage (5-8 hours).

Formulation 3

The results with Formulation 3 were indentical to those obtained previously with
PP796 and high levels of Gramoxone W in high dosing volumes. The LD50 was
somewhere between 250 and 350 mg PQz“'/kg or approximately 3 - 4 times less
toxic than Formulation 1.

Conclusions

"Stenched” Gramoxone containing emetic doses of PP796 (Formulation 3)is less
toxic than "stenched" Gromoxone without emetic {Formulation 1).

: 25
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TABLE |

PLASMA PARAQUAT CATION CONCENTRATIONS FOLLOWING
A SINGLE ORAL DOSE OF 87 mg PQZ*/kg BOD YWEI GHT

Animal
No. 285 289 Mean
Time "\ = o= sead e e e
(hours) Concentration pg/ml
Pre~dose 0 0] 0
1 3.n 5.25 4,18
2 14.48 10.80 12,464
3 12.86 8.85 10.86
4 17.25 10.05 13.65
6 2.00 15.75 12.38
8 4.84 11.47 8.06
10 3.21 2.23 2.72
2 27
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TABLE I

PLASMA PARAQUAT CATION CONCENTRATIONS FOLLOWING A SINGLE ORAL DOSE OF
PARAQUAT ALONE AND PARAQUAT +EMETIC (100 mg PQ2+/kg BOD YWEIGHT)

Group 1 - paraquat alone (100 mg PQ2*/kg)

S
[N}

- B\ s

W W -
Wt == D O0O0QO

b o o -t

39

= indicates sample lost

-------------------

303 299 297 301
.02 <0.02 <0,02 <0.02
1.8 0.8 1.4 2,0
1.9 0.2 1.1 1.1
2.9 0.1 1.3 1.1
2.7 0.1 2.6 1.1
2.1 0.2 2.3 1.5
2,5 0.1 1.6 1.5
1.6 0.6 0.2 0.7

I ——.

o . o o - " -

]

Plasma concentration pg/ml

o - oo - - -

0.03
1.68
1.39
0.87
0.78
0.35
0.36
0.24

- - "

- un o o

- - - " 1 o - - .

315 313 Mean Staflda.rd
| J___ N S 1_deviation |
©,02 | <0.02 0.08 0.17
5.2 3.0 6.46 3.61
10.5 4.3 10.73 6.60
16.5 90.0 22.36 | 27.95
8.2 Animal 13.56 | 11.32
3.7 died 9.04 | 10.88
3.1 2.78 1.45
_6.0 ) o302 | 2.0
309 3N Mean j“’f‘d‘?'d
----- - - R . —_— - o ev!-qt.!g!.‘
0.03 | <0.02 0.02 0.00
0.60 1.29 1.50 0.60
- 1.39 1.78 1.68
0.24 0.93 1.24 0.99
0.36 0.81 1.36 1.05
0.32 0.67 1.21 0.92
0.14 0.34 1.19 1.13
0.05 0.31 0.69 0.66
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TABLE 1li

EXPERIMENT 7 - THE TOXICITY OF THREE FORMULATIONS OF
PARAQUAT BASED ON 'STENCHED' GRAMOXONE W

FORMULATION 1 - containing 200 mg PQ2+/mI

- ——— —pem—- -—
r . Time to first .
Dose(mg/kg) Animal [Weight , Time to Death Date
Group vomit eaths
PQ2+ | PP796 | No. ke)  Hourd Minutes death dosed
1 70 | 0O 407 3.9 |0 23 SURVIVED 0/2 2 November 1976
409 4.3 - - SURVIVED 2 November 1976
2 100 | 0O 343 3.6 |0 19 SURVIVED 5 Qctober 1976
345 465 |0 17 SURVIVED 2/4 5 October 1976
369 2,85 |0 04 48 hours 12 QOctober 1976
3N 3.35 | O 08 72 hours 12 October 1976
3 250 |0 355 43510 10 24 hours 22 7 October 1976
357 4,25 | 0 13 48 hours 7 October 1976
FORMULATION 2 = containing 200 mg PQZ¥/ml + 0.5 mg PP796/ml
; . Time to first <
Dose (mg/kg) Animal |Weight ; Time to Date
Group | o2+ | PP796 | No. | (kg) |, Yomit. death [P0t dosed
Hours] Minutes
1 40 | 0.1 373 23 | - - SURVIVED 12 October 1976
375 2.1 | - - 13 days 12 October 1976
399 3.85 | 4 53 6 days 1 November 1976
401 3.4 | - = 33 days 5/8 1 November 1976
541 2,85 | 6 35 10 days 18 April 1977
583 3.5 | 8 00 SURVIVED 18 April 1977
589 2,65 | 8 00 19 days 18 April 1977
593 2.65 | 6 43 SURVIVED 18 April 1977
2 70 0.175 | 359 3.7 0 14 SURVIVED 1/2 7 October 1976
361 3.25 | 0 15 72 hours 7 October 1976
d— S
3 100 0.25 347 4.3 0 36 48 hours 2/2 5 October 1976
349 5,25 1 30 48 hours 5 October 1976
FORMULATION 3 - containing 200 mg PQ2*/ml + 4 mg PP796/ml
. . Time to first
Dose (mg/kg) Animal Weight X Time to Date
Group |pQ2+ " 'pp796 | No. | (kg) |, YOIt dsgth o dosed
Hours | Minutes
1 100 | 2 351 48| 0 11 SURVIVED 0/2 8 October 1976
353 4,751 0 09 SURVIVED 8 October 1976
2 250 | 5 363 4.1 0 07 SURVIVED 0/2 7 October 1976
365 3.75% 0 04 SURVIVED 7 October 1976
3 350 7 403 3.65| 0 10 24 hours 2/2 1 November 1976
405 3.8 0 10 11 days 1 November 1976
4 500 |10 377 2.2 - - 4.5 hours 2/2 12 October 1976
379 24651 0 14 24 hours 12 October 1976

In the records of weekly bodyweights, the weight of this animal appears as 4.85 kg

7 days before dosing, and 4,80 kg the day after dosing. It is therefore probable that the
weight of 3,75 kg recorded on the day of dosing and from which the dose was calculated,
was erroneous. The true dose was therefore probably 200 mg PQ2+/kg rather than the
intended 250 mg PQ2+/kg. .29 .
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APPENDIX 1
DETAILS OF DOSE PREPARATION

SECTION |

THE TOXICITY AND MODE OF ACTION OF THE EMETIC PP796 ALONE

EXPERIMENT 1 - To find the dose of PP796 which would induce vomiting within 1 hour,

EXPERIMENT 2 -

Emetic dose: 1 and 2 mg/kg
Volume: 20 ml with water containing 'Complan' 1 gin 1 ml
Yolume of
Dose Animal Bodyweight
Croup mg PP796/1 No. (kg) P!’Z-ni{é2 soln, Date dosed
1 1 281 3.90 3.9 5 May 1976
283 3.50 3.5 5 May 1976
2 2 281 4.18 8.4 25 May 1976
283 3.70 7.4 25 May 1976

A solution of PP796 containing 1 mg/ml wes prepared by dissolving 100 mg PP796
in 100 m| of deicnised water,

The volumes of PP796 solution shown above were made up to 20 ml with water
containing 'Complan' 1 gin 1 mi,

To investigate the toxicity of PP796.

Emetic dose: 5, 10, 20 and 30 mg/kg
Volume: 100 m] with water
. Volume of
Dose Animal Bodyweight
Group mg PP796/) N, (el PP?(%{ }soln. Date dosed
m
1 5 339 4.45 4 .45 23 September 1976
341 3.75 3.75 23 September 1976
2 10 339 4.75 9.5 5 October 1976
341 3.70 7.4 5 October 1974
3 20 339 4,75 19.0 7 October 1974
341 3.70 14.8 7 October 1976
4 30 339 5.00 30.0 13 October 1974
341 3.60 21.6 13 October 1976

A solution of PP796 containing 5 mg/mi was prepared. The volumes shown above were
made up to a total volume of 100 ml with water,

: 30 ¢
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APPENDIX 1
{continued) ~

SECTION 1

(continued)

EXPERIMENT 3 - To investigate the effect of subemetic doses of PP796 on gastric retention time.

Preliminary
Emetic dose: 0.1, 0.2 and 0.4 mg/kg
Volume: 100 ml with water -
. Volume of
Dose Animal  Bodyweight
G PP796 soln. Date dosed
2P mg PP79%6/kg  No. (kg) (ml) _—
1 0.1 533 4.20 0.084 18 March 1977
535 4.00 0.080 18 March 1977 _
2 0.2 537 3.35 0.134 18 March 1977
539 3.40 0.144 18 March 1977
3 0.4 541 3.00 0.240 18 March 1977
543 2.50 0.200 18 March 1977

The volumes of PP796 solution shown above were taken from a solution containing
5 mg PP796/ml. The dose was made up to 100 ml with water,

Main experiment

Phenol red solution: 30 ml
Emetic dose: 0 and 0.2 mg/kg
Volume: 40 ml with waoter

. . Volume of
Group Dose A:;:cl Boc‘iz:}etghf PP796 soln. Date dosed
_ bl ] (ml) —_—
1 30 ml phenol red 533 4.20 0 21 March 1977
10 m} water 535 4.00 o] 21 March 1977
537 3.35 0 21 March 1977
539 3.40 0 21 March 1977
2 30 ml phenol red 547 3.00 1.2 21 March 1977
10 ml water 543 2.50 1.0 21 March 1977
0.2 mg PP794/kg 437 2.50 1.0 21 March 1977
279 3.83 1.5 21 March 1977
583+ 3.25 1.3 21 March 1977
585 3.53 1.4 21 March 1977

** Animals spared

: 31
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APPENDIX 1

(continued)

SECTION |

{continued)

The animals were dosed with 30 ml of a solution of phenol red (supplied by the ICI
Central Toxicology Laboratory) followed by 10 ml of water,

Group 2 animals also received a dese of 0.2 mg PP796/kg in the test solution.
The volumes of PP796 solution shown on page 31 were taken from a solution
containing 0.5 mg PP7%6/ml.

: 32
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APPENDIX }
(continued)
SECTION 1}
THE EFFECT OF PP796 UPON THE TOXICITY OF A COMMERCIAL FORMULATION

OF PARAQUAT (GRAMOXONE W), A 20% AQUEQUS SOLUTION OF
PARAQUAT CONTAINING WETTING AGENTS -

EXPERIMENT 4 ~ To find the lethal dose of Gramoxone W,

Parequat dose: 85 mg/kg
Volume: 20 ml water containing '‘Complan’' 1 gin 1 ml
Dose Animal Bodywei ght Volume PQ2+
mg PQ2+$9 No, (kg) soln. (mi) Date dosed
87 285 4.40 4.40 12 May 1976 -
287 3.35 3.35 12 May 1976
289 4.05 4.05 12 May 1976
29 3.90 3.90 12 May 1976

The sample of Gramoxone W was stated to contain 200 g PQ2*/1, A paraquat
dosing solution with a nominal concentration of 100 mg/ml was prepared by -
making 50 ml of Gramoxone W up to 100 ml with deionised water,

However, since the Gramoxone W samp le actually contained only 174 g/! instead of
200 g/1, the concentration of the dosing solution was only 87 mg/mi.

The volumes of this solution shown above were made up to 20 ml with water
containing 'Complan' 1 ginl ml,

EXPERIMENT 5 - To test the protective effect of PP795 at the lethal dose level of Gramoxone W,

Paraquat dose: 100 mg/kg

Emetic dose: 0 and 2 mg/kg -
Volume: 20 ml with water containing 'Complan’ 1 gin 1 ml,
: 33
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- APPENDIX 1

(continued)

SECTION !

(continued)

Dose Animal Bodyweight Volume of

Growp o pQ2H/kg mg PP798/kg No.  (kg)  testsoln. ) Datedosed

1 100 0 63 4.30 4.3 25 May 1976

95 4.00 4.0 25 May 1975

293 3.55 3.6 25 May 1976

295 3.60 3.6 25 May 1976
- 313 3.55 3.6 16 June 1976
315 3.65 3.7 16 June 1976

317 4.45 4.5 16 June 1976

319 4,40 4.4 16 June 1976

2 100 2 297 3.95 4.0 1 June 1976

299 3.85 3.9 1 June 1976

~ 301 4,25 4.3 1 June 1976
303 3.85 3.9 1 June 1976

305 4,90 4.9 16 June 1976
307 4.20 4.2 16 June 1976
= 309 5.10 5.1 16 June 1976
an 3.35 3.4 16 June 1978

The parequat solution containing 100 mg PQ2+/m| was prepared by making 57,5 ml
Gramoxone W up to 100 ml with deionised water. Half of this solution was used to
make up the doses for the animals in Group 1. For the animals in Group 2, 100 mg
. PP796 was added to 50 ml of the above solution to give an emetic concentration of

2 mg/ml,

The appropriate volumes of these solutions were made up to a total volume of 20 mi
with water containing '‘Complan' 1 gin 1 mi,

EXPERIMENT 6 = To find the upper limit of paraquat dose against which PP796 can provide protection,

a. Using a low (20 mi) total volume of dosing solution.

Paraquat dose: 250 and 500 mg/kg
_ Emetic dose: 2.5 and 5 mg/kg
Volume: 20 ml water

Volume Volume

ose Animal Bodyweight 24
Group - PQ2+/kg mg PP796/kg No. (kg) PQ PP796 Date dosed

— soin. (ml) saln. (ml)

1 250 2.5 329 3.8 2.5 3.80 7Julyl1976
331 4 .65 11.6 4.65 7July 1976
- 2 500 5.0 321 5.05 25.25 12,60 21 Junel1976
323 3.85 19.25 9.60 21 June 1976
: 34
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APPENDIX |

{continued)
SECTIONI

{continued)

Dosing procedure

A paraquat solution containing approximately 100 mg PQ2+/ml was prepared
by making 55 ml Gromoxone W up to 100 ml with deionised water (actual
concentration 96 mg/mi). ¢

A solution of PP796 containing 2.5 mg/ml was prepared by dissolving
0.25 g PP796 in 100 mi of deionised water, This was used for dosing the
animals in Group 1, -

A solution of PP798 containing 2 mg/ml was used for dosing the animals in
Group 2.

The appropriate volumes of each solution shown in the toble were made up
to a total volume of 20 m! with deionised water,

b. Using a high (100 ml) total volume of dosing solution.

Paraquat dose: 250 and 500 mg/kg
Emetic dose: 2.5 ond 5.0 mg/kg
Volume: 100 ml water
G Dose Animal Bodyweight \;ggze \;?’17{’)‘;? Date dosed

Growp o pQ%tAg mg PP79%6/kg No. [k
mg mg /kg No.

soin. (ml) soin. (ml)

1 250 2.5 325 4.55 11.38 4.55 15 July 1976
327 4.25 10.63 4.25 15 July 1976

2 500 5.0 333 5.05 25,25 10.1 6 August 1976
335 4.35 21.75 8.7 4 August 1976

The dosing solutions were the same as those used in EXPERIMENT éa:

paraquat 100 mg PQz'*}"ml
PP796 2.5 mg/mi

The volumes of each solution shown in the table were made up to g total volume
of 100 ml with deionised water.

: 35
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APPENDIX 1
{continued)
- THE TOXICITY OF THREE COMMERCIAL FORMULATIONS OF PARAQUAT BASED
ON 'STENCHED' GRAMOXONE

EXPERIMENT 7 ~ To assess the toxicity of three commercial formulations of paraquat,

Formulation 1

Peraquat dose: 70, 100 and 250 mg PQ%" kg
Emetic dose: 0
B Volume: 100 mi with water
5 Volume of
. Dose Animal  Bodyweight
CME mg PQ2+/’<E.ES ppwékas N_c. @l te?g;‘"- M
1 70 0 407 3,90 1.37 2 November1976
- 409 4,30 1.50 2 November1976
2 100 0 343 3.60 1.80 5 October 1976
345 4,65 2,33 5 QOctober 1976
369 2.85 1.43 12 October 1976
371 3.35 1.68 12 Qctober 1976
3 250 0 355 4.35 5.44 7 Qctober 1976
- 357 4.25 5.31 7 Qctober 19756
Formulation 2
Paraquat dose: 40, 70 and 100 mg ?Q2+/kg
) Emetic dose: 0.1, 0.175 and 0.25 mg PP796/kg
N Volume: 100 ml with water
Volume of
Dose Animal  Bodyweight
Group mg PQ2+/kg mg PP796/kg ’jg- {k_g) ?e(s;ls)oln. Date dosed
1 40 0.1 373 2.3 0.46 12 October 1976
_ 375 2.1 0.42 12 October 1975
399 3.85 0.77 1 November 1976
401 3.4 0.48 1 November 1974
541 2.85 0.57 18 April 1977
583 3.5 0.70 18 April 1977
589 2.65 0.53 18 April 1977
593 2,65 0.53 18 April 1977
- 2 70 0.175 359 3.70 1.29 7 October 1976
361 3.25 1.14 7 October 1976
3 100 0.25 347 4,30 2.15 5 QOctober 1976
- 349 5.25 2.43 5 October 1976
: 36
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APPENDIX 1
{continued)
SECTION 111

{continued)

Formulation 3

Paraquat dose: 100, 250, 350 and 500 mg PQ2+/kg
Emetic dose: 2,5, 7 and 10 mg PP796/kg B
Volume: 100 ml with water
Volume of
Dose Animal Bodyweight
2+ :
Group mgPQ*t kg mgP' 96 kg No. (kg) te(s;(s)oln. Date dosed -
1 100 351 4.85 2.43 5 October 1976
353 4.75 2.38 5 October 1976 .
2 250 363 4,10 5.12 7 October 1976
345 4.80* 4,68 7 October 1976
3 350 403 3.45 46.38 1 November 1976
405 3.80 6.65 1 November 1976
4 500 1 377 2.20 5.50 12 October 1976
379 2.65 6.63 12 October 1976 -

The animals were dosed \ th appropriate volumes of the test formulations taken from
the buik samples.

Formulation 3 was prepar i by adding 350 mg PP796 to a 100 ml sample of
Formulation 2 to give an metic concentration of 2 mg for every 100 mg PQ2+,

The volumes of each solu 3n shown in the tables were made up to 100 mi with tap
water,

* See page 29

: 37
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APPENDIX 2
TIMES OF VOMITING FOLLOWING DOSING
SECTION |

THE TOXICITY AND MODE OF ACTION OF THE EMETIC PP796 ALONE

EXPERIMENT ] = To find o dose which would produce vomiting within 1 hour,

Dose: PP794/kg I mg 2mg

Animal
No. 281 283 281 283
No. o e T
times ofvomiting\ hr. min. hr. min, he. min.| hr. min,| hr. min,
1 0 16 i 00 to 1 45 0 22 0 23
2 0 116.5 1 45 to 2 17 0 25 0 27
3 0 17 0 32 1 20
4 o 22 0 39
5 o 29 1 45
) 0 40 2 23
7 0 41 3 40
8 5 25
EXPERIMENT 2 - To investigate the toxicity of PP795,
Dose: PP796/kg 5 mg 10 mg 20 mg 30 mg

Arr:jmal 339 | 341 | 339 | 341 | 339 | 341 39 | 34
Q.

times of vomitin \hr. min, hr, min.hr. min| hr. min} hr, min.hr. min.| hr, min. hr, min.

1 0O 03 0 11]0 O5] 1 37]0 160 14/0 0|0 19

no further record of vomiting

: 38
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APPENDIX 2
{continued)
SECTION I
THE EFFECT OF PP796 UPON THE TOXICITY OF A COMMERCIAL FORMULATION OF

PARAQUAT (GRAMOXONE W), A 20% AQUEQUS SOLUTION OF PARAQUAT CATION
CONTAINING WETTING AGENTS

EXPERIMENT 4 = To find the lethal dose of Gramoxone W,

Dose:PQ2*/kg 85 mg
Animal
No. 285 287 289 29
No. .of -
timesof vomiting_ [hr. min, | hr. min, | hr, min. | hr. min,

1 5 30 9 00 3 49 5 45
2 9 30 5 30 5 59
3 9 00 8 15

EXPERIMENT 5 = To test the protective effect of PP796 at the lethal dose level of Gramoxone W,

Group 1
Dose:PQ4+/kg ) 100 mg
Animal
No. |__63 95 293 295 313 315 317 319 |
times of vomiting\ hr. min hr. minJ hr. min hr, min] hr. min) hr. min] hr, min] hr. min.
1 3 45/4 5714 58|14 2|4 44 |4 5714 445 00
2 4 3615 20 4 4215 06 4 52 |5 40
3 4 40 4 45
4 4 57 4 57
5 7 35 5 10
CGroup 2 -
Dose:PQ2%*/kg + PP796/kg 100 mg + 2 mg
Animal
No. 297 299 | 301 303 305 307 309 31
Ne. o -
times of vomitinglhr. min, hr, min.|hr, min.|hr. min hr. min.|hr. min.|hr. min.|hr. min.
1 0 S510 31 |0 25)7 35 |0 20 |4 50{020x3{0 26
2 (vomited several times 9 00 {0 2216 10j0 2210 27
3 during first hour) 0 24 0 2310 28
4 0 37 0 2811 2
: 39
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APPENDIX 2
{continued)
SECTION il

(continued)

EXPERIMENT & - To find the upper limit of paraquat dose against which PP796 can provide protection.

a.

Group |

Using a low volume of dosing solution.

Dose: 250 mg PQ2+/kg + 2.5 mg PP796/kg

Animal
No. 329 331
No. o - .
times of vomi ﬁng\ hr. min,| hr. min,
1 0 23 0 37
2 0 39 1 1074
3 2 07
Group 2

Dose: 500 mg PQ2+/kg + 5.0 mg PP796/kg

Animal
No. 321 323
No. o
ﬁrneofvomiﬁng\hr. min.| hr. min,
1 0 15 0 20
2 0 25 0 30
3 1 06

SYNG-PQ-30880055



\PPENDIX 2
continued)

ECTION 1}

continued)

b. Using o high volume dosing solution.

Group 1

Dose: 250 m¢ *Q%*/kg + 2.5 mg PP796/kg

Animc
Nao. 325 327

Neo. o
timesof vomiting | hr., min.{ hr, min,

1 0 10 1 47

2 4] 40
Group 2
Dose: 500 m¢ *Q%*/kg + 5 mg PP796/kg
Animc
Neo. 333 335
No. of
timesof vomiting | hr.  min.,| hr. min,
i 0 20 ¢ 20
2 0 35 1 05
3 2 28 i 40
4 3 00 2 00
5 3 17 2 14
6 2 53
7 3 01
8 4 02
9 5 08
10 é 10
: 41
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APPENDIX 2
(continued)
SECTION {1i
THE TOXICITY OF THREE COMMERCIAL FORMULATIO NS OF PARAQUAT BASED
- ON 'STENCHED' GRAMOXONE

EXPERIMENT 7 ~ To assess the toxicity of three commercial formulations of paraquat.

Formulation 1

Group 1
) Dose 70 mg PQ** Akg
Animal
No. 407 409
No. of _ -+
timesof vomiting |he.  min, | hr. min,
- 1 0 23 - =
2 0 29
3 0 43

Group 2

Dose 100 mg PQ2+;’kg

Animal
; No. 343 345 369 3N

No. of

rimesofvomiting\ he. min.] hr. min.{ hr, min,] hr., min,
1 0 19 o] 17 0 04 0 08
2 2 46

Croup 3
- -
Dose 250 mg PQ2+/kg
Anima
No. 355 357
No. of
timesof vomiting (hr.  min, | hr, min,
1 0 10 0 13
2 0 15 5 00
3 0 34
4 5 09

: 42
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APPENDIX 2
(continued)
SECTION 11l

{continued)

Formulation 2

Group 1
-

Dose_40 mg PQ2+/kg + 0.1 mg PP796/kg

Animal
No.
No. of
timesof vomiting

373 375 399 401 541 583 589

hr,

min

43

hr, min, hr., min/ hr, min] hr, min|hr. min] hr. min|

1
2
3

07 00

é
7
8

35
05
Q0

00

Group 2

Dose 70 mg PQ2+/kg + 0,175 mg PP796/kg

Animal
No.
No. of
timesof vomi ting\

359 361

hr,

min,

1
2

%) 14

Group 3

Dose 100 mg PQ2*/kg + 0,25 mg PP796/kg

Animal

No. of
timesof vomifing\

No.

347

349

hr,

min,

he,

min,

1
2

0

36

1
2

30
39

: 43
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APPENDIX 2

(continued)

SECTION 1IN

{continued)

Formulation 3

Group 1

-

Dose 100 mg PQ2+/kg + 2 mg PP796/kg

\ Animal
No.

353

No. of
times of vomiting
~

min,| hr, min,

1

0 o9

Group 2
Dose 250 mg PQ2*/kg +5 mg PP796/kg
Animal
No. 363 365
Ne. of
timesof vomi ﬁng\ hr. min.} hr., min,
1 0 07 4] 04 x4
2 0 a5
3 0 17
Group 3
Dose 350 mg PQ2*/kg +7 mg PP796/kg
Animal
No. 403 405
No. of
timesof vomi ring\ hr. min.| hr, min,
1 0 10 0 10
2 1 44 0 20
3 2 04 0 22
4 3 00 1 22
5 3 18 2 00
6 3 30 2 20
7 3 15
: 44
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Formulation 3

o -

Dose 500 mg PQ

APPENDIX 2

{continued)
SECTION {1}

{continued)

¥ feg +10 mg. PP796/kg

times of vomiting | hr.  min.
N

379

hr.

min.

1

14

. 45 .
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APPENDIX 3

FOOD CONSUMPTION

SECTION |

THE TOXICITY AND MODE OF ACTION OF THE EMETIC PP796 ALONE

EXPERIMENT 1 - To find the dose of PP796 which would induce vomiting within 1 hour

0 represents no food eaten on that day

Animals dosed day 1 (5 May 1976)
Animal Pre-dose (days) Observation period (days)
GI'OUP DOS@ 1mg infutuiades thrhabadey bl mbenbade hubebadeds Sebababiety Subnbatsiy iatekeie hubaasiie Siahababay Sndaather i - -~ T
NPV i i ) v S (N IO Iy R B U S R R A AR R RN
—————————————————————————————— - - A g S S S . e —— - - g - - - e d o lad Kol kol el ol - e wn e a2 o . M S el e = -~ *---- - o - ————
] I mg 281 35] 0| 30 80| 951110 | 15 {150 " 35[ 130 | 145 | 150 t 180 { 175180 180 { 120 170I 160 [ 170 r 90
PP796/kg [~~~ e —-- e - -
283 40J 701 80} 115 {100| 50 | 75 451 95[]05 15 125l|25 751 801110 115 ]301]50 130 ll25
Animals dosed day 1 (25 May 1976)
Animal Pre-dose {(days) Observation period (days)
Group | Dose No. |77 e I = & = g o e e e A S S e e S e
L : =7 6| -5 ~4 | -3} -2 |-} ] 2 3 ] 4 5 é 7 8 9 101 1" |- 12 1 13 l 14
2 2 mg 281 0] 150 | 150 | 140 {180} 175 {175 | QO | VIS5 | 155 [ 170 | V75| 150 | 165 | 155} 140 { 145 | 145 | 150 | 180 | 105
PP796/kg |--=mm=dr e feemnd IS TRyl SR - SIS SO SORG S T - e - SRV SN SR SN -
283 125 130 | 125 | 130 | 145 130 |135 {105 | 180} 130 | 155 | 135] 120] 150 120§ 120| 120|170 | 180 | 140 0
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APPENDIX 3
(continued)
SECTION |

(continued)

EXPERIMENT 2 - To investigate the toxicity of PP794

Group| Dose | DaY/date
...... e ]
! 5 mg 1
PP796/kg | (23/5ep/76
...... SR y——
Group| Dose Dng{;;te
2 10 mg 1
PP796/kg| (5/0ct/76

poimal | ! it oo SN A o Ohoralionperiod g N
Noo I 7t 6| 5] -4]=3|-2|-1l 1|23 lals]|el7]8]|9 j10]n]lr2]im |_14
o o . s o o o - - o wna wn . o o o o o o o o S o o o o o o - o oo - r-—---------—u-- o o o - - o o B o o oo o g
339 | 175 |170 [175 | 180 |175 |165 | 125| 85 | 50 170 [190 |85 | 185 |190 |190 [190 |180 | 180 |10

o4---- ———— s 1 A-- e
341 | 150 | 80 145|135 [110 | 45| 55| 20 |40 | 65 155 [135] 95 | w0 | 65| 90 ho 125 | o
Animal | Pre-dose Observation period (days)
Do -71-61-51-4]-3[~2[-1 1 | 2 3]4 5 6]7 g8 | 9 10[11 12[13[14
339 95 |35
341 20 |25

s o . - —-— - - " """ . e - - o - " -, - - - - .. . - - - - - -

- - - " ;o - - - " o - - - - " o-n - -’ - —-"o-" oo " - - o " - . " o - o - - .- - - "o ol
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APPENDIX 3
(continued)
SECTION |{

(continued)

EXPERIMENT 2 - (continued)

Group| Dose |DoY/date | Animal | Pre-dose ey N st sounil i O
dosed | No. | _, -6_[~5 [-4[ a2l al 0] 23] 45| 6 7[ g8 | 9] 10| n 12_[ 13 | 14
339 75 | 170] 170 180 | 160} 80
3 20 mg 1 I S - A e R
PP796/kg| (7/0ct/76] 34 ol 20|170| 175] 5] 20
Sioun | Boss Day/date | Animal Pre-dose (doys)A | L Observation period (day*:*l | N
dosed | No. [, -—6L-5 -4 -3J-2l Al ]l 213l a5l 6 7] s ol w|nli2] 1314
——————————————— PR PR u— g Wp——— [N pR—— - i  ——. o o o 0 Sl w0 i S o o g e 0 o . o o . o e P J—
. ] 339 85 | 95[135| 175 {180 130] 140} 160| 150 130 |160] 170] 175 | 185
4 o o e e e e e e e -t ——— -t - - r——-—-——- --------- D
PP796/k 130 c1/76] - o) 8o | 120] 115] 165 | 160] 85| 135] 10| 125] 115 |160] 175] 125 | 160
—--uym“.l —————————————————— e e e e s S 4 . ——— T e S - — o — - - - - — - Rl e e yp——




7900880€-Od-ONAS

:6?1

APPENDIX 3
(continued)

SECTION I

THE EFFECT OF PP796 UPON THE TOXICITY OF A COMMERCIAL FORMULATION OF PARAQUAT
(GRAMOXONE W), A 20% AQUEOUS SOLUTION OF PARAQUAT CONTAINING WETTING AGENTS

oo o s s s o i - o o -

EXPERIMENT 4 - To find the lethal dose of Gramoxone W

- - - - -

0 represents no food eaten on that day

Day/date | Animal Pre-dose (days) Observation period (days)
Groupl Dose dosed TN el i e e et Tt - S et s —— ———r=
' -7 -6 5| -4 3] -21}]- } 2 3 4 5 é 7 8 [ 9 10 N
285 17511901 180 175 | 180 | 180 | 175 | 65 | 50| O 0 |Dead
ISR, B, s i e permsanenil o s s s s s sl . O —
: 87 mg i 287 1050 105] 25 (1351170 [ 105 {110 518010 0| no i 0 {10 140J 60 | 401105
PQ2Y, gl 2May/76)~""""" DU B U N B (R R R momTmm e e o
#a|(17May'76) 289 130 LIOS 115125 1165 1155 [ 115 [125 0] 0 |Dead
i 29 11651 55| 811101100 | 60 30 50| 0 10 0] 0 LDeQ;I'
g e I, s

o e o i s s i o o 0 o~ o prep——— — o - - - - N S

- - - - -
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APPENDIX 3
(continued)

SECTION I

(continued)

EXPERIMENT 5 - To test the protective effect of PP796 at the lethal dose level of Gramoxone W

o Do;e Dose boy/dute Animal | ] l.’. re-dosa (dar_sl__ S—— QObservation pefiod (-da_)"-s-) L N
PQZ+ PP796 | dosed No. V7 6]l s |-al-al-2]la11 213 ]34 ]5 j s |7 l g | 9 IIO l " [12 13 [ 14
63 65 [110] 120 1160 140 130 [135 | 45 OiDead

'] 130 J125| 95 100 | 110 | 115 }125 | Dead

I
2YMay'76)| 295|140 {120] 110 {120 {145 |155 | 55 | o [Dead

205|145 [105| 155 |1s0 [170 |170 [res | 75 | 7 Dead'

o

' |mg/kg{mg/kg 313 | 60 | 60155 1145 |150 | 145 | 110 | Dead

ETPRTTCTPNE RUPTPIPEE PRI RIS RPNpRp g m—". . - Qo o o o o o o

- - o o oo - o - - o .- - - .- - - - -

A5 165 165} 170 1180 | 160 1 155 } 165 | 20 }Dead

prp—p—— - o e Ot 1. o O S S ]~ > > - — - - -

i
193un/76) 317 1130 [130| 145 [175 [1es | 175 [nis | 6o |pead

o o o e o o o e B o S o o " o " o - - - o " on - - - - -

319 180 {185 185 {175 {160 | 165 [ 125 | 60 0 | Dead

297 190 | 1750175 |75 | 175|180 | 170 | 90 | 90 | 120 110 |160 [ 165 [135 |170] 150 | 145 (175 185 | 170 {160

I 299 90 f100] 105 | 70 | 145 [140 [180 {110 | 60| 60| 60 {n15 {115 [105 | 55| 100|180 | 180 {165 | 140 | 165
1/June/76)[ B DY I PO B T 1 - .l .
300|105 (115135 130|120 f125] 15 o} of o oJroof vof 10|ne] sof100| 8 | 90|50 50
) 303 |180 {180] 180 J1go 180 |190| 65| o of 30) o]l 2| of15] o] ol - | - |- | - |Dead
100 | 2 J--- - R RSU SIVREN B, e - o (e I SR W
i |mais 305 75| 90] 100 150 |1ofrzofnis | 40| 50| 55) 65| 60| 60| 95 J195|175] 165 | 90145 | 85| 55

................... WU SR NI S— B . L SR —

307 140 | ¥35] 160 {170 |} 145 [ 175 {155 | 120 | 15 | Dead

]
309 170 | 185} 150 170 J Y70 J 175 | 175 | 100 |145 [ 155 | 175 125 | 150 | 135 | 185 185 MOLI?O 180 | 120 {135

___________________________ 31 150 | 1651 150 | 165 | 155 1170 | 125 | 20 | 30 | 175 {175 |1es | 175 |10 [175 | 175 | 1e5 | 180 [ 125 {18 [ 115
- nodata i




Zlg:

9900880€-Od-ONAS

APPENDIX 3
(continued)
SECTION Il
(continued)
EXPERIMENT 6 - To find the upper limit of paraquat dose against which PP796 can provide protection

(a) Using a low (20 ml) total volume of dosing solution

s o o o 3 . o o o o 1 > o o1 o> - - -y - - pep—p— - -.--l

_ Doﬁ Dose |Day/date |Animal | Pre~dose (days) Observation period (days) A n
PQeYIPP796] dosed | No, 7] 6|5 |-a|l-al-2al1|2]3]|4]s 61 7| 8] 9 10, n 12J 13| 14
329 50| 100 45 4601 1001 120} 50| 10 0 0 0 |Dead
1 250 2.5 | -

na/ka Ima/ka| 7/0uly76 | 331 | 165|150 | 170 |180| 175 180 [100] o Deadl

e T L T T e R T P

321 1051 65 {125 [ 165) 145 165 (106 115 95 | 90 0 |Dead

-y - - Prp——

1--
ma/kg [ma/kg|21/July/76 | 323 951155 1125 [ 135 140} 145 | 125 | 90] 125 | 115 | Dead

- - — - -
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APPENDIX 3
(continued)
SECTION H

(continued)

EXPERIMENT 6 (continued)

(b) Using a high (100 ml) total volume of dosing solution

- ;)Q"g :))P‘;sgé D(‘;Z ; (:‘ate A?\}:‘" Pre-dose (days) . nn Observation period (days) ‘
i 71 -6 -5 -4 -3} -2 -1 1 2 3 4 5 6 7 8 9 10 N 12| 13| 14
N ) 325 90| 180} 135 145 | 130 135 -]60 551 70 |0 40) 30 | 5 2511501 140|115 115 J140 | 90| 130
! n?j/okg rr?g‘/skg (1 f)}July’%X 327 14-5“-190 1751 175 | 165 | 175 | 140 0| 35 |0 5] 40 | 0 15| 20| 50) 25| 70 |130] 40 13-0“
[ 50(;_-7--.5 i o 3:;3--- ‘ 105 85|105] 1 (;(;. 88 105 1100 0 De-c;d -------- - ]
? e/ ma/kgs/Aa 7 T T T ol 0 [1io [ vs0 |10 | ol oet | -

- > 1 1 1" - - - " - - - - -
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APPENDIX 3
(continued)

SECTION 1}

THE TOXICITY OF THREE COMMERCIAL FORMULATIONS OF PARAQUAT

BASED ON 'STENCHED' GRAMOXONE

EXPERIMENT 7 - To assess the toxicity of three commercial formulations of paraquat

Formulation (1) containing no PP796

Srom f[))(;g P[;;;z D:z s/e c:jate Aﬁzol MMMMM Possdase oo}~ B Observation period (days) . L
S R PR sl 2 a2 |34 |s|e|7] 8ol nli2)13]1

. 2 o_-_._‘ 407 | 90| %0170 160 175 | 50 | 50| 90 100 | 80 [1a0| 125 | 5| 95 125 | 140] 115 110 | 140 | 75 |

b pagnariolamoy 7o TG T v 150] 170 | 5| 55| 65 |120 [105 |120] 160 175 150 [175 | 180 | 160 135 | 120 | 150 |

B I 343 | 180 165 | 175 180| 160 [170 | 75 | 150 [150 [120 | 65| 35 |145] 140 [170 | 175 | 160] 160 | 175 [ 150 |

ool o | a5 | 170 [170 | 165 165 | 150 |155 |155 | 150 |160 |160 155 | 160 | 130] 155 | 165 | 170 | 170] 180 | 160 | 170 |

2 oa/kgmaka|0c76) [ 2T s 115 (100 a0 [160] 130 | 80 | o] 10 lowd T R

an | | o] s|10] 70| o 30] o D;adl [ 1

L T A N Y o e I

ma/kdqma/kg (7O76) | 355 | 70 | 40 [ 130 60| 15 | 40 | 20| o Dead[ 4
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APPENDIX 3

(continued)

SECTION Hi

(continued)

EXPERIMENT 7 (continued)

Formulation (2) containing subemetic doses of PP796

Do;e Dose Day/date [Animal Pre-dose.(_dfys) L ] - Qbservation period ‘(.days)“_ B .
4+
PQ“ PP796 | dosed | No. 7o s |4 faj 2| |23 |4 |sle|7 8|9 ] n 2|
, 373 135 | 55 {100 [140 [165] 125 | 70| 70| o5 | 80 | 40 | 60| 55| 55 | 60 {110 |140] 140 |155 [ 170 |170
= - --r- F ---------- —— e o — - - -
09076 355 175 [160 | 150 [165 [170 | 175 125 [120 | 40 | 50 | 65 | 50| 45| 5| 30| 15| 35] ol 7| o |pead
, 399 60| so{no |7 | e|nol30]| 5] 5|20, 2| o] 10|pead
40 |0 [a/MNovze)| sm 105 | 85| 145 130|160} 130 |60 | 50| 25 5| ol ol o of o ool of 15| 51 s
mg/ kgl mg/k=mmmmmmmms ———— o - -1- o - - ——— -
541 145 | 180|105 [180 |165] 80 | 80 |100 | 55 115 135 | 65| 25| 40| 30| 45 | o] Dead
] 583 165 | 245 | 200 |260 | 255 | 165 |120 |215 | 80 |1os | 95 |nis| 251 15 | 30| 25 [110]| &5 |185 |100 | o
7 7 1T T T D 1 N T R B R
P/ sg9 150 | 225 | 200 |205 | 220 165 | 95 130 | 60| 70 140 | 90| 15| 35| o] ol e| 45| of 10| 20
593 160 | 225 | 140 [265 | 255 | 175 |130 |135 | o] 60| 65 |120] 175 | 165 180 165 |240{ 250 |230 | 150 |170
e e fove e s e . o v o s o, i o - ol o e o o o o v o o o o o - -] - - o - - o s o e o ] o o o o [ v e o s o S St S o o - o - - o
. 359 170 | 170] 190 [i55 [175 ] 185 | 60 | 75 |160 | 165 185 [170] 170 | 160 {160 {170 [165] 170 160 | 160 |155
* o o e o --J--«— e Sp—— - [ p—— o ot o o o o o o o W o - " - - - - [ pRRpRp—
k kd (7/Ocy76) 3
mg/kg mg/kg e 361 60| 60| 175 (160|140} 180 | 0] 50| o] o0 |Dead
v-——~—-1 ——————————————— -}———— - - = e i e o e s o o o o s ] e e e S e o L s e e e e A e o e o o O e of
100 lo2s| 1 347 45| 75| 50| s50l100] 90| 15| 0| 0 |Dead
s ™ s R It S ]
T_g/ff“f_g/'_‘f’(/ ch’_%) 349 | 5| 90| 55 |15 {180] 120 | 35 | 45 | 0 [Dead]
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APPENDIX 3

(continued)

SECTION IH

(continued)

EXPERIMENT 7 (continued)

Formulation (3) containing emetic doses of PP796

-

- " o o - - - "o

Pre-dose (d biaivaton saelod (da
Group Doﬁ][)ose Day/date | Animal |___ e dosel(.ays) I Observation period ( _Ys) —— e ]
PQSTIPP796 | dosed No. 7l -6 |-5-a] 3] -2l 1|2 {3]als |6 789 10]unnli12|iz]re
------------------------------------------------ - - - ot o e o —---1--“-- e B el SRR
oo | 2 | a5 135 | 120 1115 175 | 130 | 170 |100 | 170 ] 150 150 | 160] 165 | 170 ] 150 ] 170 |165 | 165 | 150 | 165 |160 | 100
1 I N - L= <]
ma/kg|ma/kg|(¥Oct/76) | 554 125 130 |130 [125] 140155 |105 | 30| 90 | 65| 50) 125 [ 145 {125 | 90 |15 | 180 55 150 |1es | 75
250 | 5 1 363 15| 60 |80 l1esl 135 130) o] ol o 5| 25] e | 20f135| o 100| o5|100f 70| 45| 40
2 PLEPIPE N, S . S (B N h -]
ma/kd ma/kg (7/0ct/76) | 4,5 140 110 |1eo {130 115|145 | of 70| 90 | 90|15 120 |100] 120 130 {155 | 145 | 180 | 75 [130] 60
...... )....---. o e o om0 e e o o . 2 (— . - -
5 |350] 7 I e O 70| N3 (100 ) 0] 5] 90|55 OjDead) e
ma/kg ma/kd (1/Noy/76) 4 s go] 80 |65 | es| 75| 75| 50| 5| sofis| 0] 5] 25| 30! 5| 5| 10] o|Dead
4 50010 g | ) il 55_1__70 | M2 L 0D | & jleal L ]
ma/kg ma/kg (17/0c/76) | 30 | 130 7 |65 | @] | 90| 55| 0|pead
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APPENDIX 4
BODYWEIGHTS

SECTION |

THE TOXICITY AND MODE OF ACTION OF THE EMETIC PP796 ALONE

EXPERIMENT 1 - To find the dose of PP796 which would induce vomiting within 1 hour

Day Dose
1 1 mg PP796/kg
21 2 mg PP796/kg
. DAY OF EXPERIMENT
Animal s - e i
Mo -5 1 10 17 2 3 38
281 3.90 3.90 3.85 410 4,18 4,23 4.35
283 3.50 3.50 3.45 3.43 3.70 3.85 3.75
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APPENDIX 4

(continued)

SECTION |

(continued)

EXPERIMENT 2 - To investigate the toxicity of PP796

Day Dose
1 5 mg PP796/kg
13 10 mg PP796/kg
15 20 mg PP796/kg
2] 30 mg PP796/kg
N —— -
DAY OF EXPERIMENT
-9 1 6 13 15 20 2] 27 34
----------------------------------- Pra—p—— - ot L T ™ - b o s o o o o i o -
4.30 4.45 4.40 4.75 4.75 4,65 5.00 5.00 5.00
- — N— " PRSI — e SRR
3.70 3.75 3.80 3.70 3.70 3.55 [ 3.60 3.70 3.75
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APPENDIX 4

(continued)

SECTION 1l

THE EFFECT OF PP796 UPON THE TOXICITY OF A COMMERCIAL FORMULATION OF PARAQUAT
(GRAMOXONE W), A 20% AQUEOUS SOLUTION OF PARAQUAT CONTAINING WETTING AGENTS

EXPERIMENT 4 - To find the lethal dose of Gramoxone W

o | 05 DX,{S? N — DAY OF EinmMEhiT
: -5 I 10 16
ﬁﬁﬁﬁﬁﬁﬁﬁ e e 4.25 440 | Dead a
] "7 3.25 3.35 2.9 | 3.0
P T ek | aa/maye 289 3.95 4.05 Dssd
| oo | 3.80| 3.9 | Dead
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APPENDIX 4
(continued)

SECTION I

(continued)

EXPERIMENT 5 - To assess the protective effect of PP796 at the lethal dose level of Gramoxone W

Groi angi P?’;;Z D:Y/‘;"'e Amm' _______________________________ DA O R
o o -5 -4 ! 7 10 n [ 17 18
----------------- e | 1 440 | 430 | Dead T
1 s - 3.60 | 4.00 | Dead | .
@5/May/76) [ 505 35 | 3.5 | Dead | o
S N N 26 | | s60 | ae0 | Dead| N j
313 3.65 3.55 Dead
] r—"gl-;-‘b_q ‘_‘—:;.-;5“---. 3.65 Dead ’ T
16/ June/76) 17517 450 | 445 | Dead | T
s | 4 | 440 | Dead | )
T T F 297 4.00 T e B 00| 4.00“
i 299 3.90 3.8 385 3.90 |
0/ dwoe/76) [0 4as 4.25 39| _...3.‘;.0.-4
e |2 | 303400 ___3,55' N _ ':____'"5._6_0 ) Dead |
ma/kg | matkg 306 4.95 4.9 4.90 5.00
, B a0 || 420 | | Dead|
(&/dune/76) |00 | 5.15 5.10 5.20 5.20 N
________________ BN
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APPENDIX 4

(continued)

SECTION 1I

(continued)

EXPERIMENT 6 - To find the upper limit of paraquat dose against which PP796 can provide protection

. o s o g s

(a) Using a low (20 ml) total volume of dosing solution

DAY OF EXPERIMENT

Do Dose Day/date Animal e
Growp | pgi+ PP796 dosed No. 5 | -3 1 7
: 250 2.5 1 i Bl 3.80 | Dead |
mg/kg | moskg | (7/duly/76) 331 4.65 4.65| Dead
) 500 5 1 | ! 4.9 5.0 Dead
mg/kg mg/kg (2]/June/76) 323 4.00 3.85 Dead

-
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APPENDIX 4
(continued)
SECTION 1
(continued)
EXPERIMENT 6 (continued)

(b) Using a high (100 ml) total volume of dosing solution

Grou Dose Dose Day/date Animal | ____ DAt or EX.I.’EI.QIMENT _______
P 1 pq2+ PP796 dosed No. 7 6 ) 9 16
| ”so 25 ] 2 (460 | 455 | 430] 435
ma/kg | mg/kg | (5/duly/76) [ oo, 420 | 4.25 | 3.85| 3.8
, 500 5 ! i 333 4,98 5.0 Dead
mg/kg | makg | (6/Aug/76) 335 4.23 4.35 | Dead
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APPENDIX 4

(continued)

SECTION i}

THE TOXICITY OF THREE COMMERCIAL FORMULATIONS OF PARAQUAT
BASED ON 'STENCHED' GRAMOXONE

EXPERIMENT 7 - To assess the toxicity of three commercial formulations of paraquat

Formulation (1) containing no PP796

n. | Do | Do | Day/date | Animal | _________ N R A O X J
1 Sx [ APEV] a b, _7 _5 ‘_4 ] 8 IO I5 ]7 J
.......... ol ---r-- SECIIE, G ——
‘ - o | 407 o0 | 3.90 | 40 4.05
mg/kg | mgskg [ (2/Nov/76) | 459 4.50 4.30 4.50 4.45
343 3.85 3.60 | 3.60 3.50
, 100 o | 345 4.85 465 |47 | 4.50
mg/kg | mg/kg | 5/Oct/76) | 540 285 | 2.85 | Dead
371 335 | 3.35 | Dead
----------- N . S - A S - ]
. 250 o ] 358 |43 435 | Dead
mg/kg | ma‘kg | (7/Oct/76) | 555 4.30 4.25 | Dead
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APPENDIX 4
(continued)
SECTION il

(continued)

EXPERIMENT 7 (continued)

Formulation (2) containing subemetic doses of PP794

boss | agire | el DAY OF EXPERIMENT N
prrSs dgsed No. V' jo| -7 | -5 -4 | 3 4| w0 | n 15 17 | s
T | 373 2.30 | 2.30 2.25 2.30 |
(12/0et/76) [ 375 2.10 | 2.10 1.85 Dead
e e v *
o /Nov/76) [y 3.55 | 3.40 N 12 2.9
mg/kg [ T s 28 | | 2.35 | vead | o
] sw | | 3.50 | 3,30 3.00 280 |
a8/apr/76) |51 2.65 2.43 3,20 s |
sm | || 265 | | | 2.2 2.30 245 |
_(;._]_7.5__.- , o i 39 | 3.70 3.70 370 | se0 |
ma/kg | (7/0et/76) || 305 | - 3.25 ) T 0w | T
T T e T T T e s
ma/kg | (5/0ct/76) 349 5.30 5.25 Dead
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APPENDIX 4

{continued)

SECT

1ON 1l

(continued)

EXPERIMENT 7 (continued)

Formulation (3) containing emetic doses of PP796

) Do Dose | Day/date R L ___ DAY OF EXPERIMENT N .
P | pQ2+ PP796 dosed No. -7 -6 -4 1 9 n 16 18
e 2 e n | Tes [T ol ] 7]

ma/kg | markg | (5/0ct/76) 353 4.90 4.75 4.65 4.5
.......... 1 — e
5 250 5 ! ___f’ f’_3 ________ f;?? _______________________ _-f.‘].o ...... :1 '_7.(1..... - 550 0 D
mg/kg | ma/kg | (7/Oct/76) 35 4.85 480 | 4.80 4.75
; 50 . \ 403 3 3.80 3.65 e E)f:fd
ma/kg | ma/kg [ (1/Nov/76) 405 3.95 | 3.80 3.38 Dead
) 500 10 1 377 Gelll | Sedd Dead - 1
mg/kg mg/kg | 12/Oct/76) [ 379 2.65 2.65 Dead
-------------------- i s e o o . o o o o S o 2 " {1 " s o g o o B e B S T b o - - > 4 oo o T e o e o e e o |




