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PROTECTIVE ROLE OF ROYAL JELLY ON YELLOWISH
BROWN INDUCED GENOTOXIC EFFECTS ON MALE MICE

By

NADA, H.AALTWATY
Department of biology, King Abdelaziz University

SUMMARY

Yeilowish brown a food color additive was tested for its clastogenic effects on mammal-
ian system.

Chromosomal aberrations were used for evaluation the mutagenicity of the food colors
in yellowish brown.

Male mice Mus musculus, were orally administrated with yellowish brown concentra-
tions, 4 mgfkg b.w. Bone marrow and testicles samples were taken 5, 10 and 15 days.

- Yellowish brown significantly increased chromosomal aberrations, Royal jelly de-

creased the percentage of the induced chromosomal aberrations in bone marrow and germ

cells after oral treatment. '
Key words: Food colorants, yellowish brown, Royal jelly, Mutagenicity, Antimutagenic-
ity, Chromosomal aberrations, Bone marrow.

INTRODUCTION

Yellowish brown is one of many food colorants used in food industry, especially foods.
Many of these agents has side effects such as urticaria (Chaffe and Settipane 1967), be-
havioral disorders in children, (Pollock and Warner 1990), endocrinal disturbance
(Jennings et. al. 1990), renal and hepatological changes and genotoxicity, clastogenic
and carcinogenic effects (Combes and Haveland-Smith (1982).

The importance of the assessment of the effect of colorants on metabolism and upon the
genetic make up of mankind is obviously a critical issue in the use of these chemicals.
An increasing number of synthetic dyes, which are used as food and drug colorants over
long periods, are shown to exhibit genotoxic effects. The human exposures to such
agents are very wide, and feeding over long period is likely. Therefore, they possessed
potential hazards to the human health. Haveland and Combes (1989 and 1982), studied
the genetic effects of six major classes of synthetic food colors (anthraquinone, azo
dyes, pyrollozone, indigoid, triphenyl methan and xanthane). Abdel Aziz et al., (1989)
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studied the cytogenetic effects of sun set yellow (FCF) on the oogenesis of mice.
Agrawal et al. (1994) studied the effect of safflower yellow and kokum red (two natu-
ral food colorants) on male mice after interpertoneally iﬁjectidn. In an investigation of
the in vive clastogenic potential of the food coloring erythrosine {ER), male mice were
treated interperitoneally and three cytogenetic endpoints (SCES, peripheral blood lym-
phocytes and micro nuclei of bone marrow) were. analyzed by Roychoudhury and
Giri (1989) they tested the effect of 4 permitted food days (Indigo Carmine, Orange G,

fast green and Tartrazine) on chromosomes of Allium cepa. Giri et al. (1988) evaluated o
with in vive cytogenetic assays in male mice the genotoxicity of the food c_oI—_Qr&am ;
Grange G. SCEs induced by the food colorant Metanil yellow in mice were studied by .

Giri et al. (1986). All those studies showed changes in cytogentic assays relative to
control animals, -

Royal jelly is a thick food secreated by young nursing workers of bee. Its organic acid
has bacteriostatic activity, Bonvehi and Jorda(1991), reported that royal jelly is a po-
tential antiatherosclerotic agent capable of improving the nicotine induced atherogenic
lipoprotein profile. Royal jelly at about 50 - 100 mg /day decreased total serum lipids
by about 10 % in a group of patients (Vittek 1995). Sver et al. (1996) reported the im-
mune modulator potential of Royal jelly in rats and mice.

The aim of the present study is to study the effect of yellowish brown on bone marrow
and germ cells of male mice as well as the protective effect of Royal jelly.

Materials and methods
Animals
Male mice Mus musculus, weighting 20 - 25 gm were used in these studies.

Food color
The synthetic color additives that gave the desired shade of chocolate brown from the

comumercial Egyptian market were employed, named yellowish brown.
Class: Monoazo and triarylmethane compound

Shade: yellowish brown

Composition: composed of 4 compounds:

1- Sunset yellow (organ red} (color index No, 15985)

2- Tartrazine (yellow) (color index No. 19140)

3- Carmoisine (pink) (color index No. 14720)

18 J.Egypt.Vet.Med.Assoc. 65,3,2005
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4- Brilliant blue {b%uc) (qolor lindex No. 42900)

Treatment and methodology

The method of Yesida and Amano (1975} for chromosomal preparations was used.

For cytogenetic studies, ammals were divided into 8 groups (each of 5 mice). The first
group was kept as a control and the other groups were orally ingested subacute
(Yellowish brown) for 5, 10 and 15 days yellowish brown (4 mg/kg b.w.) and Royal
jelly (1 mg/kg b.w.) and their mixture. The animals were sacrificed after the last dose.
The protective Royal jelly was obtained from a beekeeper. The tested concentration (1
mg/kg b.w.) was dissolved in distilled water and given orally to animals.

RESULT AND DISCUSSION

The result of cytological examination of bone marrow and spermatocyte cells of mice
treated orally with yellowish brown (4mg/kg b.w), (Royal jelly) and their mixture are
listed in tables (1 and 2).

The structural aberrations induced in both types of cells were highly significant in-
crease (P< 0.03) i the case of the synthetic food ébloi'ant (yellowish brown) and highly
significant decrease in the mixture of the {yellowish brown and Royal jelly). They were
represented by de}etlons centromeric attenuations, gabs and fragments.

The frequencies of total aberrations were represented in table (1), and expressed as
Mean £ S. E. All mice treated with yellowish brown doses for 15 days showed highly
significant increase (P<0.05) in total aberrations while the mixture of the yellowish
brown and Royal Jelly decrease (P<0.05) in the total aberrations which still in the sig-
nificant level in treated animal for 15 days .Studies of numerical aberrations showed no
significant level (Table 1,2) .Figures, (1, 2, 3, 4) are showing chromosomal aberrations

of bone marrow cells.

As the results showed, synthetic food colorant yellowish brown caused a significant in-
crease in chromosome aberrations in both bone marrow and spermatocyte cells.

Subacute treatment caused high a percentage of cells with aberrations in yellowish
brown treated animals (P<0.05) at dose (4mg/kg b.w) used for 15 days. There is a high-
ly significant decrease in those treated with the mixture (yellowish brown and Royal
Jelly). The aberrations were presented by autosomal, X-Y univalent, chain and

J.Egypt.Vet.Med, Assoc. 68,3,2005 19
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polyploidy. Figures. (5, 6, 7, 8) are showing chromosomal aberration of spermatocyte

type
Gther similar results were obtained when the synthetic dyes were tested as a mutagenic
agent. Bl Ashmawy and Abd el Aziz (1989) found that carmosine and amaranth in-

duced chromosomal changes in bone marrow and spermatocyte cells of mice.

Also tartrazine (a synthetic azo-dye) was found to give high percentage of abnormal -

bone marrow cells, increase in the percentage of polychromatic erythrocytes indicating -

bone marrow toxicity (Abdel-Aziz and El-Ashmawy 1993; Patterson and Butler .
1982; Menoret 1982 and Meyer and Hansen, 1975). Brillrant black, brilliant blué,
erythrosine and indigo carmine are four synthetic colors showed highly mutagenic ef-
fect on mice (Osman et al., 1995).

Abdel-Aziz and El-Ashmawy (1993) studied the effect of tartrazine on mitotic activity
of cells and observed depression of the number of dividing cells which was significant
after 14 days and highly significant after 21 days of treatment.

Giri et al., (1990), reported that tartrazine showed a significant increase in chromoso-
mal aberrations at some of the higher cohééntrations of the dye.

It is obvious from the presented results that the percentage of chromosome abnormali-
ties in somatic cells is higher than that in germ cells. Similar results were reported earli-
er (Russell, 1978; and Abdel Aziz 1993).

From the present results, it is concluded that yellowish brown has a mutagenic effects
on mammalian somatic and germ cells.

Royal jelly decreased the percentage of total chromosomal aberrations induced by yel-
lowish brown., ' :

Royal jelly has been analyzed into fractions by Yeung and Che, (1977).The first frac-
tion consists of organic acid (phenolic material and beeswax) sterol, phospholipids and
saponifiable substance. The second fraction is rich with sugar, unidentified acid, inor-
ganic salt and nitrogen compound. The third fraction is protein in nature, including ami-
no acid aspartic acid,arginine, thyrosine, tryptophan and histidine.The first fraction
contains the phys.io}ogica}_ly active material responsible for sexual development of the
queenbees. It contains phenolic,materials that may be responsible for the antimutagenic
potential of royal jelly observed in the present studies .It may be mentioned in this con-
nection that ,naturally occurring plant phenols has substantial antimutagenic and anti-
carcinoogenic effects against a variety of polycyclic aromatic hydrocarbons.
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Fig. (1): A normal metaphase spread from bone marrow of control male
mice photographed on (Giemsa stain, X1000).

Fig. (2): Metaphase spread from bone marrow of treated male mice
showing chromatid deletion type of chromosomal aberrations
{Giemsa stain, X1000).
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Fig. (3): Metaphase spread from bone marrow of treated male mice
showing centromeric attenuation type of chromosomal aberra-
tions (Giemsa stain, X1000). '

Fig. (4): Metaphase spread from bone marrow of treated male mice
showing polyploid type of chromosomal aberrations
- {Giemsa stain, X 1000).

LEgvpt.Vet. Med. Assor. 65,3,2005
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Fig. (5): A normal metaphase spread from spermatocytes of control

male mice (Giemsa stain, X1000).

Fig. (6): Metaphase spread from spermatocytes of treated male mice
showing autosomal univalent type of chromosomal aberra-
tions (Giemsa stain, X1000).

JEgypt.Vet.Med. Assoc, 65,3,2605
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Fig. (7): Metaphase spread from spermatocytes of treated male mice
showing X-Y univalent type of chromosomal aberrations
(Giemsa stain, X1000)

Fig. (8): Metaphase spread from spermatocytes of treated male mice
showing polyploid type of chromosomal aberrations (Giemsa
stain, X 1000).

JEgvpt. Vet.Med. Assoc. 63,3,2005




Protective Role of Rﬁwﬁﬂeggq Ot

REFERENCE

Abdel Aziz, K. B. (1993): Primiphosmethyl as a mutagenic agent in mice and their embryos. BEgypt. J.
Appl. Sci. 8, 77-82.

Abdel Aziz, K. B.; El Nahass, E., Ali, H. O. and Fahmy, M. T. (1989); Cytogenetic effects of sunset
yeilow (I'CT) on the pogenesis of mice. Egypt. I, Anat. 12, 117.

Abedel- Aziz, K. B. and El- Ashmawy, H. (1993): Detection of tratrazine-toxic effects using different
techniques. J. Egypt. Ger. Soc. Zool., 12 (C), Histology and Histochemistry: 171-183.

Agarwal, K.; Mukherjee-A; Chakrabarti-J. (1994): In vivo cytogenetic studies on mice exposed to
natural food coloring. Food, Chem.-Toxical. Sep; 32 (9), 837-8.

Benvehi, J. 8. and Jorda, R. E., (1991}: Organics acid influence on microbiological quality and bacteri-
ostatic activity of royal jeily. Disch. Labensm. Rundsch., 87, 226.

Chafee, . H. and Settipane, G. A, (1967): Asthuma caused by FD and C approved dyes. 3. Clin Ailer-
gy. 40(2), 65-72,

Chung, K. T.; Fulk, G. E. and Nadrews, A. W. (1981): Mutagencity testing of some commonly used
dyes. Appi. Environ. Micro., 42, 641.

Combes, R. D. and Haveland-Smith, R. B. (1982): A review of genotoxicity of food, drug and Cosmet-
ic colors and other azo, triphylemethane and xanthene dyes. Mutat. Res., 98, 101-148.

El- Ashmawy, S. H. and Abdel Aziz, K, B. (1989): Carmoisine and Amaranth induced chromoscmal
abnormalities in laboratory mice. Minia I, Agric. Res. And Dev,, 11, 577,

Giri - AK; Mukherjee- A; Talukder- G; Sharma- A, (1988): In vivo cytogenetic studies on mice ex-
posed to orage G, a food colorant, Toxical- lett, Dec; 44 (3), 253-61.

Giri - AK; Talukder- G; Sharma- A. (1986): Sister chromatid exchange induced by metanil yellow of
nitrite singly in combination in vivo in mice, Cancer letl. Fun; eds 31(3), 299-303.

Giri, A. K.; Das, 8. K.; Talukder, G. and Sharma, A. {1990): Sister chromatid exchange and chromo-
some aberraiions induced by curcumin and tartrazine on mammalian cells in vivo. Cytobios. 62 (249),
111-117.

Haveland- Smith, R. B, and combes, R. D (1982): Studies on the genotoxicity of the food color brown
FK and its component dyes using bacterial assays, Mutation, Research, 105 (1/2) 51.

Haveland-Smith, R. B. and Combes, R. D. (1980): Screening of food dyes from genotoxic activity
food cosmet. Toxical 18, 215,

Jennings, A. 5.; Schwartz, 8. L.; Balter, N, J.; Gardner, D, and Witorse, R. J., (1990): Effect of oral
erythrosine (2,4,5,7-Teraioda-{luorescein) on the pitvitary thyroid axis in rats. Toxical, Appl. Phar-
matcol., 103 (3), 549-556.

Menoret, Y. (1982): Studies on allergy to tartrazine. Med, Nutr., 18, 57.

Meyer, O. and Hansen, E. V. (1975): A study of embryotoxic effect of the food color poncean 4R in
Rats. Toxi,, 5, 20-27.

Osman, M. A. Adel Afifi; Rokaya, M. Hussien; Kamilia B. Abdel- Aziz and Sherifa, H. Salah
(1995): long term. biochemical and genotoxicity colorant in mice. Bull. Fac. Pharm, Cairo Univ., 33
No. 1, 13-20.

Patterson, K. M. and Butler, J. 8. (1982} Tartrazine induced chromosomal aberrations in mammalion
cells, Food Chem. Toxical, 20, 461,

Pollock, 1. And Warner, J. O. (1990): Effect of artificial food colors on childhood behaviours. Arch,
Dis. Child, 65, (1), 74-77. .

Roychoudhury-A; Girt-AK, (1989): Effect of certain food dyes on chromosomes of Allium Cepa, Mu-
tat. Res. Jul; 223 (3), 313-9,

Russel, L. B. (1978): Somatic cells as indicators of germinal mutations in the mouse. Environ. Health
Prespect. 24, 113-116,

Sver, L., Orsolic, N., Tadie, Z., Njari, B., Valpotic, I. And Basic, L, (1996): A royal jelly as a new po-
tential immmunomodulator in rats and mice. Comparative immunology microbiology and infections
disease, 19, 31.

The society Dyers and coloists the American Association of Textile Chemists and Colorists (3971}
Color Index Vol. 4 Third Hdition, P. 4146-4597.4087-4132-4068-4404-4683,

Vittek, J. (1995): Effect of royal jelly on serum lipids in experimental animals and humans with athero-
sclerosis. Experiential, 51, 927,

Walter, A. and Duncan, D, B. (1969): Multiple range and multiple test. Biometries, 11, 1-24,

Yosida, T. H and Amano, K {1975}: Autosomal Polymorphism in laboratory bred and wild Norway
rats, Rattus norvegicus, Found in Misima Chromosoma, 16, 658-667.

J aEgypt.Vef.Med.Assocu 65,3,2005 27




28

Hadz,

Young T. and Cho, M. D., (1977): Studies on royal jelly and abnormal cholesterol and triglycerides.
American bee I, 36, 38, -

Zeij lemaker WP.; Caoijpers H T.; Van Aken W G.; Saldanha J.; BuschM.; Colucci G.; and Evers

T, (1994). Epfa- Nibsc workshop on nucleic acid amplification assays and plasma products. Biologi-
cals. 23 (4), 317-26.

J.Egypt.Vei.Med. Assoc. 65,3,2005







e

Sy

o]

Fa e

G

&;.ww :

-

S
s
4

&
df’ﬂ‘%

e
]

.
-
o

.
-

sl o &

iy i 2 ¢ \
. }.ms. ‘ « o
4 e . Ea | %\\A\,\m\%

R




