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ABSTRACT
Twenty-one mature male albine rats were divided inte 3 equal groups to study the adverse

effects of the natural food coloring-agent carmine cochineal. Gp. 1 was the control. Gps. 2 & 3
were orally administrated carmine cochineal at a dose 500 mg/kg B wt. (gp.2) and 1000 mg/kg B
wt. (gp. 3) dispersed in distlled water by a stomach tube 5 days a week for 45 days. At the end
of the experiment, the rats were sacrificed necropsied and tissue specimens were collected from
lungs, spleen, liver, kidneys, heart, tesies and skin. The specimens were fixed in 10% neutral
buffered formalin. Five micron thick paraffin sections were prepared, stained with H&E and
examined microscopically.

Macroscopically, the lungs and spleen were enlarged and dark. Gps. 2 & 3 showed a
signilicant decrease in body weight-gain especially gp.3. Microscopically, gps. 2 & 3 showed
pulmonary congestion, hemorrhage and perivascular edema. Moreover, the interalveolar septa
were thickened. Peribronchial, perivascular and interstitial leukoeytic infiltration werc observed.
The spleen of gp. 3 showed depletion and necrosis of the Iymphoid tissues in the white pulp
together with leukocytic infiltration in the red pulp. The liver suffered congestion, hemorrhage
and degenerative changes. The kidneys displayed perivascular edema and hemorrhage. besides
dilated renal tubules and necrosis of the cpithelial lining of the renal tubules. Degenerative
changes were seen 1n the cardiac muscle. The testes were congested and presented degeneration
and necrosis of the germ cells together with azoespermia in some cases. The skin showed
congestion and degenerated hair follicles together with dilatation of the sebaceous glands. The
forementioned lesions were more scvere in gp. 3.

It could be concluded that. carmine is toxic, particularly at a high dose. 1t 1s recommended 10
limit its use, and to declare its presence to inform the consumers of the product.

INTRODUCTION female insect, Dactylopius coccus costa, which
usually parasitic on Cactus, Opuntia Ficus Indica
(4). Cochineal extract 1s the concentrated
aqueous solution  after removing the alcohol.
Cochineal contains approximately {4 percent
carminic acid while the remainder (90%) 15 art
inscct body fragments. Carmine is the aluminum
or calcium-aluniinum formed by precipitaung
caminic acid onto an aluminum hydroxide
substrate {5). Cochincal is now widely used as a
coloring agent in food, cosmetics. drugs and
pharmaceutical products (6,4). Carminie 1s added
to butler, port wine cheese, yogurl. strawberry
milk drinks. canned meat producis. sausage.
tresh und  frozen sea food munulucturing,
lumpfish eggs and caviar, Cochincal cxtract is
used in fruit drinks. candy and tomuto products.
Carmine and cochineal extracts are used 1n drugs
and pharmaceutical products such s outside

Colors are a propertics of foodstuff that
make them visually more attractive. They
facilitate the distinction between ripe and unripe,
fresh and old ones. Furthermore they give the
flavor o food (1). The coloring food- additives
which permitted for use in loods. can be broadly
classified Into two categories (certified and
uncertified coloring agents). The latter could be
broadly classified into non synthetic (natural),
nature-identical, and inorganic colorants. The
natural type, comprise a wide variety of organic
and 1norganic compounds. Thev are extracted
from amimals, plants and minerals ¢2,3). Carmine
cochineal 1s a natural uncertified coloring agent.
Cochineal 1s a natral red coloring agent
obtained from red beetles as an aqueous-
atlcoholic extract of air-dried bodics of the gravid
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contarner or wrapper of the retal package.
Carmine has been reported to be used m 814
cosmetic  formulation  including  lipsticks,
blushers, make up bases, eye shadows, skin care
lotions, bath products and baby products (5).
FDA 15 recorded many cases of hypersensitivity
to carmine. carminic actd and cochineal extract.
Hypersensttivity  reactions  included  contact
dermatitts, urticaria, angiocdema, occupational
asthma and systemic anaphylaxis (7- 9). More
than halt of these reports declared the
mvolvement  of  IgE-mediated  diagnostic
response 1o carmine and its derivatives (10).
Female patient suffered anaphylaxis after
ingestion of Popsicle colored with carmine (7{).
She experienced nausea within minutes besides
pruritus, urticaria and  hypotension  with
tachycardia. On the same context 1t has been
reported  that another woman with carmine
hypersensitivity  within -~ 90  minutes  after
ingesting of a generic antibiotic azithromycin
(12). This allergy was attributed to the carmine
dye in the tablet's coating, rather than to the
antibiotic.

The aim of the present work was to determine
the adverse effects of the oral admintstration of a
food-coloring agent (carmine cochineal) through
the induced lesions in the internal organs of
male albino rats.

MATERIAL AND METHODS

Cochineal Extract(carmine , carminic acid)

Cochineal extract(color Index N0.75470), its
derivatives carmine red {E120), cochineal
(E124) and indigo cammine (E132) were
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obtained from Fluka AG, Chem, Fabrik CH-
9470 Buchs, Germany by Sigma-Aldrich
Laborchemikalien GmbH.

Cochineal extract color varies in shade from

orange to red to violet as the pH is increased. It
is insoluble in typical solvents, including water.

glycerin and propylene glycol but can be
dispersed casily m water.
Experimental Design

Twenty-one mature male albino rats

weighing from 120-150 gm. B.wt, were
randomly divided into three equal groups. They
were kept in a metal cages under hygienic
conditions, fed on a well balanced ration and
provided with water ad-Libintm  during  the
experimental period (45 days). Gp.(1) was the
control. 1t was 5 days weekly given distilled
water. Gps. 2 & 3 were orally given carmine
cochineal dispersed in  distilled water by
stomach tube 5 days weekly at a dose
500mg/kg Bowt. for gp2 and 1000mg/kg.B.wi.
for animals were weighted weekly for 6 weeks
gp.3 (13). At the end of the experimental period,
rats were sacrificed, necropsied and specimens
were collected from the internal organs, (lungs,
spleen, hver, kidneys, heart, testes and skin),
fixed in 10% neutral buffered formalin. Five
micron thick paraffin sections were prepared,
stamed  with  hematoxylin  and eosin, and
examined microscopically ({4).

Statistical analysis

The obtained data were analyzed statistically
using ANOVA test (15).

RESULTS
Rats of gps .2& 3 showed a significantly decreased body weight, particularly gp.(3) when

compared with the control (Table 1).

Table 1. Body weight of gps.1-3 during the experiment.

ecks 0 e e ] g st gt
Group— Body weights (gin)
i 135.71° 181,66“_"207.54“ 230.55" ) 253.57" | 263.86° | 272.00"
o 470 | £6.13 =4.14 +4.25 +4 .37 +5.15 +4.59
2 136.57° [74.24° 194.27° 207.71° 221.14° 241.14° 245.00
+4.63 +3.91 +35.01 +3.92 +2.82 +2.69 +2.48 |
3 136.71° 143.14" 164.36" 162.68° 161.00° 163,14 184.14°
+3.97 +5.7% +3.00 +73] £5.61 +5.11 +4 95

Meun with dilferent alphabetical superscnpts in the same column are significantly different at P.< 0.05.
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Pathological results

Lungs: Macroscopically, the lungs of gp. 3
were red in color and enlarged (Fig. 1).

Microscopically, the lungs ot gp. 2 showed
congestion, thrombosis and perivascular cdema
(Fig.2). Peribronchial, perivascular and
interstitial leukocytic infiltration were observed
(Fig.3). The lungs of gp. 3 showed perivascular
edema infiltrated with leukocytes with thickened
and hyalinized walls of blood vessels (Fig.4).
Hemorrhage and proliferation of alveolar cells

were  seen.  Hyperplastic  and  vacuolated
bronchial epithelium  was  seen  with  few
feukocytes in the iumen  (Tng.5).  The
interalveolar  septa were  thickened, and

leukocytes especially neutrophils were seen in
the lumens of some alveoli (Fig.0).

Spleen: Macroscopically, the spleen of gp.3
was dark red and enlarged (Fig7).
Microscopically, the spleen of gp.2 showed
hyperplastic white pulp together with thickened
splenic trabeculae (Figs. 8 & 9). The red pulp
revealed excessive leukocytic  infiltration.
Depletion and necrosis of the lymphoid tissue
were found in the white pulp of gp. 3 (Figs. 10 &
1.

Liver: Macroscopically. the liver of gps.
2&3 was dark red. Microscopically, gp.2
showed vacuolar and hydropic degeneration
together with periportal fatty change (Fig.12).
Mild proliferation of bile ductules and congested
portal areas were detected (Fig.13). Similar
lesions were seen in gp.3. besides necrotic
hepatocytes and hemorrhage {Fig.14). The portal
arcas showed proliferated bile ductules with
leukocytic infiltration and iibroblastic
proliferation (Fig.15). Perivascuolar fibroblastic
proliferation and congestien were seen (Fig.16).
Apoptotic hepatocytes were frequently seen.

Kidneys: Macroscopically, the kidneys of
gps. 2 & 3 were dark red. Microscopically, the
kidneys of gp3 showed necrosis  and
hemorrhage  (Fig. 17). Hyaline casts were scen
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in the lumens of some renal tubules of gp. 2, in
addition to vacuolated endothelial lining of the
glomerular wft (Fig.18). Gp. 3 showed similar
lesions, besides cystic dilatation of some renal
tubules and necrotic epithelial lining of these
tubules (F1g.19). Interstitial leukocytic
infiltration was associated with dilatated cavities
of Bowman’s capsules and pressure atrophy of
the glomerular tufts, besides lobulation of some
glomerular tuits. The medullary collecting rena)
tubules  were focally replaced with leukocytes.
The tunica media of some blood vessels were
thickened with vacuolated endothehial celis.
Perivascular edema and necrotic renal tbules
were encountered (Fig.20).

Heart: Macroscopically, the heart of gps. 2
& 3 was apparently normal. Microscopically,

gps. 2 & 3 showed congested coronaries,
perivascular  and interstitial edema (Jig.21).

Hyalinized cardiac muscle were noticed. besides
interstitial edema (Fig.22).

Testes: Macroscopically, the testes of gps. 2
& 3 were apparently normal. Microscopically,
gp. 3 showed congested testicular tissues,
besides degeneration, Necrosis and
disappearance of germ-cells were encountered.
Azoespermia was detected in some rats (Iig.23),
Thickened  twnica  albuginca  and  severe
interstitial edema were seen (Ffig.24). Some
semineferous tubules contained spermatid and
spermatozoa.  Others  revealed  degenerated
sperms in their lumina (Figs. 25& 26).

Skin: Macroscopically, the skin of gps. 2 &
3 were shghtly red especially in gep. 3.
Microscopicaily, congested and degencrated hair
follicles were seen together with dilatation of the
sebaceous glands. The dermis was congested

and ecdematous. The dermal collagen were
disorganized and exhibited bundles hyaline
degeneration  besides  perivascular  lcukocytic

infiltratton (F12.27). Acanthosis with cdematous
dermis were seen (Fig 28).
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Fig.1. Enlarged lung gp.3 (C: control, R.C. gp.3).

Fig.2. Thotomicrograph of the lung gp.2 shows congestion of pulmonary blood vessels,
thrombosis and perivascular edema. H & E. X 120.

Fig.3. Pbotomicrograph of the lung gp.2 shows peribronchial, perivascular and interstitial

leukoeytic infiltration. H & E.X120.

Fig 4 Photomicrograph of the fung gp.3 shows thickened and hyalinized walls of the blood
vessels. H & E. X120.
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Fig.5. Photomicrograph of the lung gp.3 shows hyperplasia of the bronchial epitheliim with
vacuolated cytoplasm and few leukocytic infiltration, FH& . 23200,

Fig.6. Photomicrograph of the lung gp.3 shows thickened interalveolar septa and some alveoli
containing leukocytes especially neutrophils. H&E. X150,

Fig.7. Photomicrograph of the splenomiegaly gp.3 with dark red color (C: control, R.C.: gp.2).

Fig.8. Photomicrograph of the spleen op.2 shows hyperplastic white pulp and thickene! splenic
trabeculae. H & E. X120.
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Fig.9. Photomicrograph of the a high power of fig.(8) to shows the hyperplastic white pulp H&E.

300.

Fig.10. I'hotomicrograph of the spleen GP.3 shows depletion and necrosis of the lymphoid tissue
H&E. X150.

Fig.1l. Photomicrograph of the high power of the pervious figure to show the depletion and

necrosis of the lymphoid tissue. H&E. X300.
Photomicrograph of the liver gp.2 shows vacuolar and hydropic degeneration with
periportal fatty changes. H & E. X120. .

|

Fig.
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Fig.13. Photomicrograph of the liver gp.2 shows mild proliferation of the bile ductuics and
congestion of hepatic blood vessels, H&E. X 120.

Fig.14. Photomicrograph of the liver gp.3 shows necrosis of the hepatocytes. H&E. X120.

Fig.15. Photomicrograph of the liver gp.3 shows proliferation of the bile ductules, leukocytic
infiltration and fibroblastic proliferation. H&E. X120.

Fig.16. Photomicrograph of the liver gp.3 show congestion. H&E. X 120.
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Fig.17.

Fig.I8.

Fhotomicrograph of the kidney gp.3 shows perivascular edema and hemorrhage. H&E.
2300.

"hotomicrograph of the kidney gp. 2 shows hyaline casts in the lumens of some renal
1ubules and vacuolated endothelial cells of the glomerular tufts. H&E. X120,

. Photomicrograph ol the kidney gp.3 show cystic dilatation of some renal tubules and

necrosis of its epithelial lining. H&E. X120,
Photomicrograph of the kidney gp.3 shows thickened tunica media of the renal blood

vessels with vacuolation of its endothelial cells, perivascular edema and necrosis of the
renal tubules. H&E. X300.
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Fig.21. Photomicrograph of the heart gp.3 shows interstitial edema. H & E. X120.

Fig 22 Photomicrograph of the heart gp.3 show hyaline degeneration and interstitia} edein. H&E.
X300.

Fig.23. Photomicrograph of the testes gp.3 shows degeneration and necrosis of the germ cclls and
azoespermia. H&E. X300.

Fig.24. Photomicrograph of the testes gp.3 shows severe interstitial cdema. H&E. X150.
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Fig.25. Photomicrograph of the testes gp.3 shows degenerated sperm in the lumen of the
seminiferous tubules. H&E. X120.

Fig.26. Photomicrograph of the high power of fig.(25) to show the degenerated sperm in the
lumen of seminiferous tubules, H & E. X300.

Fig.27. Photomicrograph of the skin gp.3 shows disorganized fibrous connective tissue bundles
and hyaline degeneration of some bundles. H & E. X 120.

Fig.28 D'hotomicrograph of the skin gp.3 shows acanthosis and edematous dermal layer. H&E.
X120.
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DISCUSSION

Carmine js a widely used pigment derived
from gravid cochineal insects. Carminic acid is
the source of its color. Allergic contact
dermatitis from carmine could be found. The
ingredient in carmine causing these delayed
hypersensitivity reactions has not been studied.
In contrast, there are numerous reports of
immediate  hypersensitivity — reactions  from
carmine, mostly from its use m foods and
beverages, drugs, cosmetics and
pharmaceuticals. These are immunoglobulin E-
mediated reactions directed against cochineal
foreign proteins (16).

The carmine cochineal food coloring agent
significantly hindered gain in body weight of the
male albino rats in our study espccially m the
gp.3 which received a high dose of carmine.
Similar findings were observed in mice (/7) and
rats  (I8) which orally received carmine
cochineal at & dose 2.5, 5.0 and 10 g/kg Bowt, 5
days a week for 13 weeks. The retardation mn
gaining welght was induced by the high dose.
Several studies (I9-22) showed that rats and
mice received food colors showed a decrease in
body weight. On contrary other investigators (1)
found that mice given food color temato red dye
(blend of carmoisine and ponceaue 4R} at a dose
of 2 and 6g/kg B.wt. for 42 days, significantly
increase in the average body weight. This
variation may be due to the difference in the
species of the experimental animals, difference
in the dose administrated and the type of food
colors. The retarded body weight cain could be
attributed to the disturbing effect of food color
additive on the metabohic system (19) or to the
body immuno-reactions aganst  cochineal
foreign protein (11,16).

The iungs and spleen, of the current
work, were enlarged and dark- red. Such lesions
could result from congestion and degenerative
changes. Similar findings were previously
reported by investigators on other food colors
(1,3,24). They found a marked increase in the
average weight of liver. On the other hand, rats
orally given carmine at a dose 2.55 and 10
am/kg B.wt. 5 days a week for 13 wecks, did not
induce any remarkable gross lesion (18). This
deviation could be due to the ditferences of dose
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of the coloring agents, species and the duration
of the experiment. Our histopathological
findings were proportionally correlated with the
dose and time dependant. The lungs in gps.2&3
were congested and showed perivascular edema
with leukocytic infiltration. Moreover gp.3
presented thickened and hyalinized wails of the
hlood vessels. Hemorrhage and profiferation of
the alveolar cells together with thickening of the
interalveolar septa were observed. Many cases of
hypersensitivity to carmine, carminic acid and
cochincal cxtract were previously recorded (7,8
& 25). Such cases presented angioedema,
occupational asthma and systemic anaphylaxis.
The induced hypersensitivity may be mediated
by IgE response to carmine and its derivatives.
The allergic reactions caused by carmine were
manifested by nasorespiratory manifestations as
nasal congestion, runny nose, itchy nose and
throat, wheezing and dyspnea (5). Some cases
presented a4 massive release of inflammatory
mediators  chivacterized by severe respiratory
manifestation of throat swelling and air way
closure. Histopathological lesions observed n
the spleen of gp.2. showed hyperplastic white
pulp and leukocytic infiltration in the red pulp.
Other cases (gp.3), showed depletion and
necrosis of the lvmphoid tissue in the white pulp.
Intraperitoneal injections of [ to 2% agueous
solution of the lithium salts of carminic acid for
60 days, induced a great proliferation of splenic
tissue (17). Our results may be attributed to the
immune response of the rat against the foreign
protein of the inscct body(carmine cochineal).
The liver showed vacuolation and hydropic
degeneration  together with  periportal  faity
changes m gps.2&3 besides other lesions, which
point out the hepatotoxic effect of carmine. Rats
given daily dose of 50, 150, and 500 mg/kg
B.wt. of carmine mixed with diet for 6 weeks
revealed distended hepatic sinusoids with the
high dose (26). Tood color. Many literatures
mentioned  that  the food coloning-agents
accumulaic in the liver of the rats especially
those given higher dosage levels (18),
furthermore  the degenerative and necrotic
lesions observed n the present study indicated
the effect ol carmine on the hepatocytes.
Moreover the liver 1s an organ of detoafication
and  bioactivution, as it breaks

dos i toxie
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substanees or their metabolites, which severcly
damaged the hepatic cells. The kidneys were
severely congested with perivascular edema and
hemorrhage. Cystic dilatation of some renal
tubules together with necrosis of the epithelial
lining of these tubules were seen gp.3. Multiple
teukocytic  aggregations focally replaced the
medullary collecting renal tubules. No body
knows about the long term effects of small doses
of carmine cochineal and its derivatives that
accumulate in the human body during one's
whole life (27). The degenerative changes,
observed in the kidneys of this work may be
attributed to the toxic irritant substances brought
to the kidneys for excretion (1,19,22) or induced
by the accumulation of the food coloring-agents
in the renal tissue (28). The myocardium of
gps.2&3 in our study, showed congestion and
perivascular edema. Moreover  vacuolar  and
hyaline degeneration was seen 1n the cardiac
muscle,  No available literature  about  the
histopathological changes in the myocardium of
rats given carmine could be found. However,
others (5) described the allergic reactions caused
by carmine. Such allergic reaction was
manifested by headache, chest pain and low
blood pressure. Some cases of carmine allergy
causedd o massive release of inflammatory
mediators which lead to cardiovascular collapse
and shock due to the severity of Igk mediated
allergic recactions (29). The testes of the rats
given carmine In the present study showed
congestion besides necrosis of the germ cells.
Some seminiferous tubules revealed necrotic
sperms 111 their lumina in addition to interstitial
edema.  Simular  lesions  were  previously
described (1,22). Such damage could result from
the deficit of testosterone which 1s expected to
interfere with the completion of meiosis by
direct action on the germ cells, thus it seems
possible that the food coloing-agents affect the
Leydig cells, leading to reduced the production
ol 1estosterone (1), The skin of gps.2&3 was
congested and showed degenerated hair follicle
together with dilatation of the sebacecous glands.
The dermis was congested and edematous. The
obtaincd results could be attributed to allergic
reactions which 1s manifested by an abnormal
exagecrated body's immune system Lo a reaction
provoking substance(allergen), usually a protein
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(29). The majority of such responses are
immediate hypersensitivity reactions mediated
by IgE antibodies on the surface of mast cells
and basophils. The specific allergens from food,
binds with IgE antibodies to liberate histamine
and other inflammatory mediators involved the
allergic response stgns and symptoms include
skin flushing, urticaria, eczema and angioedema
(5,9,30).

Conclusion

We could be concluded that the carmine
cochineal coloring agents 1s toxic, particularly at
high dose. Tt is recommend to limit its use and
declare 1ts presence and the source (insect) of its
origin in the product. Also require scientific
reviews to determine the specific allergen of
carmine cochineal and whether it could be
eliminated from the coloring agents.

REFERENCES

1.Shipra  Sharma, Rajendra P Goyal,
Geetanjali Chakravarty and Anjali Sharma
(2008): Toxicity of tomato red, a popular
food dye blend on male albino mice. Exp.
Toxicol. Pathol. DDoi: 1010, 1016.

2.Marmion D M (1984): Handbook of U. S.
Colorants for foods, Drugs, Cosmetcs. Johin
Wiley. New York.

3.Newsome R L (1990): Natral and synthetic
coloring agents. In food Additives. A.L.
Branen, P. M. Davidson, and S. Salmunen
{eds.) Masrcel Dekker. New York.

4.Morvi H, Iwate H, Tanaka T, Morishita Y,
Mori Y, Kojima T and Okumura A (1991):
Carcinogenicity Study of cochineal in B6 C3
Fl Mice. Fd Chem. Toxic. Vol. 29, No. 9,
PP. 585-588.

S5.Federal Register (2006): Department of
Heaith And Human Services. January. 30,
Volume 71, Number 9. Page:4839-4851.

6.Color Committee International Life Sciences
Institute(1985): Cochineal carmine. Catalog
of food colors. Vol. 1. PP. 1-15.

7.Beaudouin E, Kanny G and Lambert H
(1995): Food anaphylaxis following
ingestion of carmine. Ann. Allergy Asthma
Immunol. 74:427-430.



Zag. Vet. J.

S.Wuthrich B, Kagi MK and Stucker, W
(1997): Allergy, Vol. 52, pp. 1133-1137.

9.Sampson HA (2003): Pediatrics. Vol. 111, pp.
1601-1608.

10.Chung K, Baker Jr J R and Baldwin, J L
(2001): Allergy, Vol. 56, PP.73-77.

11 James L Baldwin, M D, Alice H Chou, M D
and William K Solomon M D(1997):
Popsicle- induced anaphylaxis due to
carmine dye allergy. Ann Allergy Asthma
Immunol; 79: 415-419.

12.Greenhawt M, Me Morris M and Baldwin [
(2009): Carmine hypersensitivity
masquerading as azithromycin
hypersensitivity. Allergy Asthma Proc. 30
(1y:95-101.

13.Gaunt IF, Clode SA and Lioyd AG(1976):
Unpublished  report from B.IBRA.,
submitted to WHO. Studies of teratogenicity
and embryotoxicity of carmine in rat, Report,
162,

I4.Bancroft GD and Stevens, A(1996): Theor
and practice of histopathology technique 4'
ed. Churchill Living- Stone Edinburgh,
London, Melbourne and New York.

I5.5AS8 Institute, Inc (1996): The statistical
analysis system for windows 6.12.ed. Cary,
N.C. USA.

16.Shaw D W (2009): Allergic contact
dermatitis from carmine. Dermatitis 20(5);
292-5.

17.Harada M (1931): cited by Hartwell, J. L. :
Survey of compounds which have been

tested for carcinegenic activity, 2 nd ed.,
1951,p.118.
18, Battele Memorial Institute(1962);

Unpublished report submitted to WHO.
19.Aly Mohamed Baumey (2002): Evaluation of
some food colors. Thesis Submitted t
Faculty ofAgriculture, Moshtohor, Zagazig
University, Benha Branch for the degree of
Doctor Philosophy.
20.Chakravarty C G, Goyal RP, Sharma S and
Sharma A (2005): Hematological changes
~induced by a common non-permitled

115

foodcolor malachite green{MG) in Swiss
atbino mice. Ind. J. Environ Sci; 9: 113-7.

21-Sharma S, Goyal RP, Chakravarty G and
Sharma A(2005): Haemotoxic  effects of
chocolate brown. Acommonly uscd blend of
permitted food color on Swiss albino mice.
Asian J Environ Sci; 19: 93-103.

22.Ehsan Hashim Abu Zeed Mohamed FLl-
Sharkawy(2007): Toxicity studv of some
food additives. Thesis Submitted t¢ Zagazig
University For the degree of Master of
Veterinary  Medical Sciences. Forensic
Medicine & Toxicology.

23 Hansen W A, Davis K J, Fitzugh OG and
Nelson A A(1963): Choronic  orul toxicity
of ponceau 3R. Toxicol Appl. Pharmacol.
3;5: 105-118.

24.Kaboglu A and Aktac T (2002): A study of
the effects of sodium benzodle on the
mouse liver. Biologia Bratislava; 57: 373-80.

25.Dicello M C, Myc, A, Baker. ] R and
Baldwin, J L (1999): Allergy and Asthma
Proceedings, Vol .29, PP. 377-382.

26 Ford GP et al(1981): Unpublished report
from B.LB.R.A. submitted to WHO. Long-
term study in rats with carmine of the
cochineal using animals exposed 1 utero,
Report, 230/1/81.

27.8teurch F and Feyerabend R (2001 ): Allergy
due to Campari, carmine and in foodstuffs,
drugs and  cosmetics.  Allergologie;
cochineal. Dyes24(2):66-72.

28.Wang J, Zhou G, Chen C, Yu H, Wang T,
Ma Y, Jian G, Gao ¥, Li B, Sun J, Li Y,
Jiao, F, Zho Y and Chai Z (2007): Acule
toxicity and biodistribution of different sized
titanium dioxide particles in mice after oral
administration. Toxicology letters. 168:176-
185.

29.8ampson A (1999): The Journal of Allergy
and Clinical Immunotogy, Vol 103, number
5, part 1. pp. 717-728.

30.Lucas C D and Hallagan, JB (2001):
Advances i food and Nutrition  Research,
Vol 43.PP. 195-216.



Zeinab and El-Fetouh 116

Ld'-')"“ (padlall

aandas Adllaall Juindi oS (pa S A slall Balall Hlall L0l o dga o il cbs) o
gland) Gl a3 Jo

L@—J-' z )3 - st A L 3&-‘-“*
S8 il gl Culall 4408 s o) S0 Al

aan D il il i K e U8 Andall 45 slall Balall jleall AU A 50 Gl s Caagiiad
ae ja Jlie ja aladial Aol g Asdidl eloandl o135l 5583 e Jeadll il aatie g4y oYy
b S sa) go ya

Ao ganall | Sle sama SO0 ) o sbtily Caand RIUN elianlh 03 jadl 585 (e Y aladiud o
Lol panll 55 0 28/ v sl Ae jao ie e Al e senall A il Aailia S 5 oY)
Aganall A siVL el a0 08 5 sl 555 e S el ¢ v v 55T A Do e AU e sendl
PYVE - S EPE PN DI SCH VUL

dang 2 Al el el SN Cile senall e 10 yall ol a8 (£0) A el B 50 o Lel
slime Y1 mes ana saly )y & Jha GulS il g Aala el oliae S Avil) daa o) Gl Y)Y as
il 5 Ay 3l g Jladall R e e 380 Aty SN a0 (Lt ) g
L g Lpandd alall g 4l

A5 LI s g Ky pedlh A S a3 s s 3 a5 A1 (5 small panidll jelal 8

P O s el Jadall 5 jeadl aadll jedal a8 5 A8 sell SOhan padt G Al 2l gadl e
(s Adbiae ST 353 5 ae Ay gecdl Ao SO o iy liial S ga gy pandl jelal LS ag slaaddll LAY axc
L8 AllnS g dy ) yalt i gial sae 830l ) Liagl 0T 8 aa 5 LS dpeadll 5l KN 5 0T e S
JJSMJ)Q.LJLSJ\LMMM\_\_M\nk_gzmlhjus sl el 5 bl ol S LS 8
dalide CULST g i 3 g g alall 5 seadll asdll yelal 8y culaY oded Aidarall Anddalt UMAT

‘__\..c:)_f._ad._;m L)'IJ)._s.“GAJ_...,_Lﬂja_M S s o SN esl _u\SJBJ.@mJJ\ Jﬁﬂ\@&\.ﬂd
35 51l Ll Al Re all

LQJJJA:_JU\)M}LJJ}HJML/ULJELA\SMM\ J'Ij_an-.'l_‘.;.l.uﬂ u\c.u_\.uuL}LmLAA





