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New Coccine and Nigrosine, at levels of 0.03, 0.3 and 3.0 per cent 
in the diet, had no effect on mortality in male or female rats. In groups 
receiving Malachite Green at levels of 0.3 and 3.0 per cent in the diet 
there was 100 per cent mortality within the first week of the experi- 
ment. Female rats receiving Malachite Green at 0.03 per cent or 
Nigrosine at 3.0 per cent in the diet showed a significant decrease in 
growth rate. For the group on Malachite Green this was accompan- 
ied by a decrease in food consumption. In both male and female 
rats receiving Nigrosine at 3.0 per cent in the diet, there was an 
increase in the organ-body weight ratio for liver and kidneys. Histo- 
pathological changes attributed to the toxic effects of the colours 
were noted in kidneys and testes. 

The work reported here is part of a continuing study on the chronic 
toxicity of food colours. Reports have been presented previously on 
the toxicity of Oil Yellow AB, Oil Yellow OB, Light Green SF Yellowish 
Orange S S  and Oil Red X0132. Malachite Green, New Coccine, and 
Nigrosine are not included in the permitted list of food colours for Canada 
but are in use in some countries. 

METHODS 
The methods used were similar to those described in the first two 

papers of this serieslJ. The colours were added to the normal laboratory 
diet in dry form to give concentrations of 0-03, 0.3 and 3.0 per cent for 
each dye. The rats, which were five to six weeks of age at the start of 
the experiment, were kept in individual cages and were given free access 
to food and water. Groups of ten males and ten females were assigned 
to each concentration level of each food colour. Ten rats of each sex 
were also used as control groups. Weight and food consumption were 
recorded weekly. Post-mortem examinations were made where possible 
on rats which died on test. At the termination of the experiment, the 
surviving rats were killed and post-mortem examinations made. Some 
of the organs were weighed and prepared for histological examination. 

RESULTS AND DISCUSSION 
Mortality 

The mortality of control and test rats during the period of the experiment 
(64 weeks) is indicated in Table I. It seems logical to conclude that 
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neither New Coccine nor Nigrosine, in the dose range used, had any 
effect on mortality. There was no correlation of mortality rate and 
concentration of dye for these two colours. All rats on the two higher 
levels of Malachite Green died within the first week of the experiment. 
Obviously these dosages were not suitable for a chronic toxicity study 
for this dye. There is some indication that Malachite Green at 0.03 
per cent in the diet affected the mortality rate in the first half of the 
experiment, especially for male rats. 

Growth, Food Consumption and Food Eficiency 

test groups are presented in Tables 11, I11 and IV. 
Weight, food consumption and food effciency data for the various 

From the results 

TABLE I1 

MEAN BODY WEIGHT OF RATS FED MALACHITE GREEN, NEW COCCINE, AND 

MGROSINE 

Treatment 

No.,rats Mean body weight 
Dosage surviving (g 1 S.E.) 

(per cent No. rats - ~- ___ ~ ____ 1 of diet) 1 on test I Initial 1 16 weeks 1 32 weeks 1 48 weeks I 64 weeks 
Males 

Control . . .. . . 63&2 128619 32116 315110 314112 

MalachiteGreen .. ..I ",I: I ili& I 6013 1259112 I 323112 1 336+12 1 346h11 

64&2 27019 317118 327120 352136 

~ ~ ~ ~ ~ _ _ _ ~ ~  

~-~~~~~ 

NcwCoccine .. . . /  0.3 I 4/10 I 6214  I285*11 I 327118 1 374122'1 354f12 

control . . .. ..I I 7/10 1 6214 I 18415 122016 123615 I246h8 

Malachite Green . . 003 6/10 5912 169f7.1 19716' 21416' 19712" * * I  0.03 1 4/10 I 6113 1 17716 120219 124315 I254+12 
~ _ _ _ - _ _ _ _ _ _ _ ~  

NewCoccine .. ..I 0.3 1 4/10 1 6 1 1 3  117618 1 19819 123319 124112 

Nigrosine . , . . . . 
I 3.0 I 5/10 I 60&2 1 16516* I 19418; 1215+3* 122713' 

* Significant at P = 0.05 or less 

in Table I1 the consistent effect on growth rate occurred only in female 
rats receiving 0.03 per cent Malachite Green and 3.0 per cent Nigrosine. 
These groups showed a significant decrease in growth rate throughout 
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the course of the experiment. For the group on Malachite Green this 
retardation was partly due to a decrease in food consumption as shown 
in Table 111. There was no significant change in food consumption for 
the 3 per cent Nigrosine group. Table I11 also shows that female rats 
receiving 3.0 per cent New Coccine and 0.03 per cent Nigrosine had a 
lower mean food consumption throughout the experiment than did the 

Dosage 
(per cent 

Treatment of diet) 

Mean food consumption 
g./rat/day 1 S.E. 

16 weeks 1-1 48 weeks I 64 weeks 
_ ~ _ _ _ -  

Control . . . . . . . . 15,710.4 16,4107 16.6f0.3 16.910.4 

Malachite Green . . .. 15.210.2 16,910.5 17.1 10.4 17'3&0.7 "is1 16.0f0.3 I 17.2f0.7 17.5f0.4 1 18.510.4* 

New Coccine .. .. .. . .I 0.3 

3.0 

0.03 

Nigrosine . .  .. .. .. 

15.750.4 17.2&0.4 17.9f0.5' 18.110.3* 

15.210.4 15.310.4 15.5&04* 15.910.4 

15,5&0.4 16.910.6 17,510.6 16,910.6 

15.410.3 16.410.6 17.910.6 18.410.6 
~ 

I 3.0 1 16.4f0.4 I 17.810.4 J 18.1&05* I 17.610.3 

Females 

Control . . . . . . . .Ip 1 13.2f0.2 1 14.110.2 I 145f0.3 1 14.950.3 

Malachite Green . , . . . . 0.03 11.810.4* 12,4&0.3* 13.010.2' 13,250.4' 

12.710.4 13,2103' 14.010.4 13.9+0.9 

New Coccine . . . . . . . . iGi 13.110.2 1 14.2St0.4 1 159*04* 1 16,010.4 

-- 
Nigrosine . . . . . . 

* Significant at P = 0.05 or less 

control group. This did not produce any significant change in body 
weight except at 16 weeks for the rats on New Coccine. There were a 
few other instances where the food consumption differed significantly 
from the control values but only two of these were accompanied by cor- 
responding changes in body weight. 

There was little effect of the colours on food efficiency (expressed as 
g. body weight gained per hundred g. of food consumed) as shown in 
Table IV. In only two cases of all the data tested was there a significant 
P value found and neither of these occurred in groups receiving the 
highest concentration of dye. 
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TABLE IV 

MEAN FOOD EFFICIENCY DATA FOR RATS FED MALACHITE GREEN, NEW COCCINE 

AND NIGROSINE 

Mean food efficiency 
Dosage 1 g. gained/100 g. food consumed S.E. I (per cent 

Treatment ofdiet) 16 weeks 1 32 weeks I 48 weeks 164weeks- 
Males 

___ Control . . . . . . . . 
Malachite Green .. . . . . I  0.03 ~ 

--I-- ~ - __________ 
I 0.03 l l . 8 i 0 . 4  1 6.61-0.3 ! 4.4k0.3 ! 3.550.5 

New Coccine .. . . .. ..I 0.3 I 8.1k0.3 I 4.3rt0.3' 1 3.2zk0.1 I 2.5k0.2 

8.24~0.3 4.8*0.2 1 3.43I0.1 2.6+0,2 1 3.0 1 7,850.5 ~ 4.51-0.4 ~ 3.4rt0.2 I 2433~0.2 

* Significant at P i 0.05 or less 

____ Nigrosine .. .. .. .. 0.3 

Organ Weights 
Certain organs of the rats killed upon termination of the test were 

weighed. The mean weights (in mg./g. of weight) of these organs are 
given in Table V. Significant weight changes occurred most often in 
liver and kidneys but were also recorded for heart, spleen and testes. 
The effect on liver weight occurred with four groups and in each case 
was an increase over the corresponding control value. The increase 
was marked in both male and female rats on the diet containing 3 per 
cent of Nigrosine. It may be mentioned that no  pathological changes 
in liver were recorded for any group. Of four significant changes in 
kidney weights, three were in groups receiving Nigrosine. One of these, 
on the low dose level, was a decrease in weight, whereas the other two, 
both at the 3 per cent level of Nigrosine, were increases over the control 
values. 

Histopathology 
A detailed examination was made of the haematoxylin-eosin stained 

paraffin sections of a number of organs including lung, heart, liver, 
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spleen, thyroid, pancreas, stomach, small intestine, kidney, urinary 
bladder, adrenal, testes, ovaries and thymus. A summary of the findings 
is given in Table VI. 

The histopathological changes that were attributed to the toxic or 
adverse effects of the colours were those noted in the kidneys and testes. 

TABLE V 
ORGAN WEIGHTS OF RATS FED hfALACHITE GREEN, NEW COCClNE AND 

NIGROSINE 

I ( D n 1  No.  rats I-*- Mean organ weight (mg./g. rat i S.E.) 

Treatment of diet) jsacrificed Heart I Liver I r I K i d n e y s l  Gonads I Adrenals 

* Significant at P = 0.05 or less. 

The testicular changes were similar to those previously described1. The 
kidney changes in the 3 per cent Nigrosine group appeared more marked 
than in the other groups. 

Haenzatology t 

Haemoglobin estimations were made on all surviving rats at the 
termination of the test. A slight modification of the pyridine-haemo- 
chromogen method of Rimington was used3. The only difference from 
control values occurred in the female rats on 0.03 per cent of Malachite 
Green, where an increased blood haemoglobin was recorded. The 
significance of this finding is not apparent. 
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TABLE VI 
SUMMARY OF HISTOPATHOLOGICAL FINDINGS - 

'otals - 

- 
MALE 

0.3 
per cent 

~ 

- 
MALE ___ 
3 .O 

per cent 

- 
FEMALE 

3 .O 
?er cent 

~- 
- 
FEMALE 

0.3 
per cent 

MALE I tEMALE ____ 
0.03 , 0.03 

Sex 

Dosage 
(per cent of diet) 

~ .. 
per cent , per cent 

Treatment 

Number of rats on test 
Number of survivors . 
Number of rats examine, 

160 
82 
78 

Bladder parasites . 
Hydronephrosis . 
Hydroureter .. . 
Glomerulo sis 
Hyaline casts kidney : 
Focal distal nephritis . 
Ephithelial crescents 

(glomerulus) . 
Nephritis . . . 
Altered spermatogenesis 
Ovarian cysts .. . 
Focal necrosis adrenal 
Tracheitis 
Ectopic myelopbiesis ' 
Spleen .. .. . 

12 
10 

1 
1 

20 
1 

1 
5 

10 
4 
1 
3 

1 

9 
2 

1 
1 
1 

1 - 

T Uterine polypus . 
Fibro adenoma . 

Adrenal .. . 
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