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Reproductive Toxicology of Tartrazine (FD and C Yellow No. 5)
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Abstract. Problem statement: Tartrazine (FD and C Yellow No. 5) is an orangésoed widely used

in food products, drugs and cosmetics. This colw & potential toxicological risk. The current stud
evaluated the effect of sub-chronic consumptiontasfrazine on the male reproductive system.
Approach: Tartrazine was administered to adult male micdrinking water at doses of 0, 0.1, 1 and
2.5% for 13 weeks. After that period, the weightdestes, epididymides and seminal vesicles were
determined. Sperm counts in the testis and epidilysn motility, morphology and testis histology
were assesseResults: Body weight gain, absolute and relative testiglidpgmis and seminal vesicles
weights did not change. However, sperm count wasedsed and sperm abnormalities were increased
in the 2.5% tartrazine treated groups comparetidabntrol. Sperm motility and histological changes
in testis were observed in the middle and hightéearoups Conclusion/Recommendations. We
concluded that excessive tartrazine consumptionhzase adverse effects on the male reproductive
function. We suggested conducting surveys amongabpelation to estimate their daily intake.
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INTRODUCTION affecting atopic individual$”. A number of data
describing tartrazine-related hyperactivity in dnén®
Synthetic organic dyes were developed to provide and induced DNA damage in the colon of mice at slose
more economical and extensive array of colorants. Bclose to the ADY. Prolonged use of this dye increases
the early 1990’s, natural and synthetic color adet the number of gastric mucosa lymphocytes and
were used extensively to color foods, drugs anceosinophils of Wistar rafg.
cosmetics. Color is an important characteristic and  Previous reports on the teratogenicity/ reprogucti
selection criterion for food choice. Studies havetoxicity of tartrazine suggested that there are no
highlighted this importance and have shown howgeatment-related effects on fertility, gestation,
selection may change among certain populations angd, ition and lactation at 5% in the diet in ratsd

. 1]
over time". : micé'**?. Also, Collinset al.™ found that tartrazine
Tartrazine (FD and C Yellow No. 5) is a monoazo duced . d ic effect in ratt
razolone dye, used mainly to color several faagsh produced nor toxic an terat_(igemc effect in ra 14y
Py : gavage (60-1000 mg kgday™) and Collinset al.'

as soft drinks, juices, biscuits, ice creams, sfuce ) T
mustard, snacks, decoration and coatings, fIavoreEJeported the same effects in drinking water (0.054)

processed cheese, drugs and cosmetics (shampodd, rats. Study on reproductive and neurobehavioral
colognes, toothpastes, soaps). In addition, thizd fo toxicity of tartrazine in mice showed that at these of
colorant is many used in cooking in developingo-45% of tartrazine in the diet produced a few askve
countries as a substitute for saffron. The Accdptab effects in neurobehavioral parameters during the
Daily Intake (ADI) for humans is 0-7.5 mg Kcpody lactation perioB®. These multigenerational studies
weight?. may not be sensitive in humans. In fact, rats afdbits

Tartrazine has been implicated as the food additivremain fertile after a reduction in sperm countsnofre
most often responsible for allergic reactions; fthie than 90%.
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Nevertheless, so far there are no studies onffibet e  dislocation. Testes, epididymides were weighed
of tartrazine on the testicular toxicity or on thumction  immediately. The left epididymis was excised and
of the male reproductive system. Mangelscrél.®! placed in a Petri dish containing saline solutibiag!
indicated that histopathology and reproductive nsga 0.9%). The tail region tissue was minced with sekp
weights analyses provide the best means for datgcti for approximately 1min and placed in a 37°C
substances that potentially affect male fertilindahat incubator for 15 min, prior to determining sperm
sperm analysis reflects the results obtained bynotility. The suspension was stirred; one drop was
histopathology and measurement of organ weights.  placed in a hemocytometer. At least 10 microscopic

Therefore, the present report, it is to show thafields were observed at 400x magnification using a
tartrazine affects the functions of the male repmtidle  standard optical microscope and the percentage of
system. motile sperm was determinéd

The sperm morphology was assessed by smearing
MATERIALSAND METHODS the sperm suspension (in 20 pL saline solutionp @nt
glass slide. Once air-dried, the cells were fixe®6%
Chemicals: Tartrazine (C.I. 19140, CAS No 1934-21- ethanol for 5 min, stained with 0.5% gentian viaed
0, Mw 534.37, synonyms: E 102, Food yellow 4, FDrinsed with distilled water. A minimum of 600
and C yellow No.5) is an azo dye with the chemicalspermatozoa were examined from each sample under a
formula 4 5-Dihydro-5-oxo-1-(4-sulfophenyl)-4-((4- light microscop®”.
sulfophenyl)  azo)-1H-pyrazole-3-carboxylic  acid,
trisodium salt was obtained from Courtex Internadilp ~ Assessment of sperm production: The right
France. Purity of at 86.7% was guaranteed by thepididymis and the right testis were frozen
manufacturer. TritonX-100 was purchased from Sigmaimmediately at -80°C after weighing until evaluatio
USA, hematoxylin and eosin stains were purchasedfter thawing at room temperature, the head
from Merck, Germany. epididymis and the testis were homogenizefl in
or 10 mL of a solution of 0.9% NaCl containing
Animals and treatments. The studies were conducted 0.05 mL Triton X-100. The testis and epididymis
on male Swiss albino mice, 4 weeks old and weighindiomogenates were diluted with 1.5 mL of the same
(20+2.01) g. They were kept under conditions ofsolution and spermatozoa and spermatids were
ambient room temperature and relative humidity.counted at 400x in a hemocytometer. Five counts per
Tartrazine was diluted in water. Mice were dividetb ~ sample were averag[é‘a.
four groups of then animals each. The first growgs w
given drinking water as a control, the second theéHistologic examination: Histologic examination of
drinking water containing 0.1% tartrazine, thedhine testis was performed. The left testis was fixed in
drinking water containing 1% tartrazine and therfou formalin-buffer. Six microns thick paraffin sect®n
the drinking water containing 2.5% tartrazine efmh  were stained with hematoxylin and eosin and exadhine
13 weeks. Standard food pellets diet and water werby light microscopy.
given ad libitum for the duration of the experiment.
Food and water were measured every day and bodstatistical analysis: The data is expressed as mean
weight weekly. SE. Statistical test one way ANOVA was applied to
find significant difference between values of vaso
Reproductive performance study: For the study of parameters recorded for control and treated animals
fertility and general reproductive performance,ugg®  p<0.05 was considered statistically significant.
of tartrazine-treated mice, six males per dose grou

were mated 1:1 with untreated females for 1 week. RESULTS
Females were then separated and allowed to gedsetate
term. For females that failed to deliver a litténjs Food and liquid consumption: Food consumption

was considered as a sign of male infertility wherea values were significantly decreased at all expeniale
litter delivery indicated male fertility. Litter 28 and groups compared to control. However, liquid
weight after 7, 14 and 28 days of growth wereconsumption was increased at all experimental group
examined. (data not shown). The average (+SE) tartrazinekénta

calculated from liquid consumption, in mg kglay™,
Evaluation of sperm motility and morphology: was (173.9+0.25), (1767.8+0.32), (5541.4+0.47) for
After mating, male mice were killed by cervical 0.1, 1 and 2.5% tartrazine groups, respectively.
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Body and reproductive organ weights in male adult Morphological abnormalities involved the sperm
mice: Body weight gain was significantly increased in head (amorphous, macro-or microcephaly) and the
1% tartrazine (p<0.05) (Table 1). This increasedybo sperm flagellum (entangled, twisted, coiled, with
weight gain is not evidence related dose. A deereds ANSA). The percentage morphologically normal

relative testis and seminal vesicles weight werépermatozoa were significantly affected in 2.5%edos
observed in all treated groups compared to cothiuol level of tartrazine (p<0.01)

not statistically significant. However, their absie

weight did not change (Table 2).
g ge ( ) Histology of the testis. Histological examination

Reproductive  performance:  The  reproductive revealed that semniferous tubules were not identica
performance of male mice treated with tartrazine is}(’v'tht c(:jonjgiﬂcgv](-ao/tltss%e sttr?rihy Ilr; Iammals_ testes
shown on Table 3. Male mating index was decreased i reated wi 70 tartrazine. Intercefiuiar con
the 2.5% treated groups compared to the controlegal were reduced and imperfect and dilation in some
Weight and litter sizes were, however, decreased igemniferous tubules of testis mice treated 1%azirte.
comparison to litters sired from control males. Significant damage was observed in testis miceedea
Monitoring of body weight provides an index of geale With  2.5% tartrazine; extensive disruption in
health status of the animals and such informatiay m Semniferous tubules, widening of the interstitipases
also be important for the interpretation of reprtiie ~ @nd loss leydig cells. Spermatogenic cells arectete
health. and then depleted with absence of spermatozoaein th
lumen (Fig. 1).
Sperm parameters: Sperm parameters are shown in
Table 4. Total number of spermatids count wasTable 3: Fertility and reproductive parametersraftel4 and 28 days
reduced significantly in the mice administered 2.5% in offspring

tartrazine  (p<0.01). Sperm concentration  inParameters Control 0.10 (%)  1.00 (%) 2.50 (%)

epididymides was reduced in all treated groups bulatingindex’ 6/6(100)  5/6(83) 6/6(100) 4/6(67)™*

sperm epididymis reserves were reduced signifigantl I‘_\t‘t’erage X 8.160.70  7.25+2.09 5.50£1.26 6.1622.02

only in mice treated with 2.5% tartrazine (p<0.01). ':ro:i':fs;rmg 40 o 200 .

The percentage motility was reduced in 1 and 2'50)(;\Ielight 2 '

treated groups (p<0.01). 7 days 4.0620.10  3.63:0.1* 4.67+0.12%  3.80£0.09
14 days 7.02¢0.09  5.89:0.18*  7.25:0.26 6.00£0.28**

Table 1: Effects of oral ingestion of tartrazine bady weight in 28 days 16.37+0.47  13.64%0.46** 13.86%0.88*  14.9G#0

adult male mice Litter size (cm)*

Concentration (%) 0 0.1 1 25 7 days 6.8620.13  6.7620.09 7.620.09%  7.37+0.10%

Starting body 19.37#0.77 18.82:0.99 20.13+1.00 294121 14 days 10.360.11  8.97+0.15%  9.24+0.25%  10.422D.

weights (g) 28 day 15.5040.14 15.35+1.17 14.14+0.34*  14.2310%4

Final body 37.91+1.73 35.30£0.69 42.70+1.04 380639 - .

weights (g) ._No. of males producing a pregnant female/No. aqu_; cohoused

Body weight 18.54+2.05 17.05:0.94 24.16+1.27* 1ZM&7 with females; Values are represent mean + SExomite (n = 6);

gain (g) *: Statistic effectuated on 30 offspring for g and litter size,

Values are represent mean +SE of then mice (n =+18)gnificantly
different from control value (p<0.05)

Table 2: Effects of oral ingestion of tartrazinereproductive organs

n = 30; *: Significantly different from control va¢ (p<0.05); **:
Significantly different from control value (p<0.01)

Table 4: Sperm parameters in male mice treatedtaithazine

weight in adult male mice Control 0.10 (%) 1 (%) 2.5 (%)
Concentration (%)  Testes Epididymides Seminalckesi  Spermatozoa count
Absolute weight (g) Per epididymis 288037 248065 208010  0.680.09*
0.00 0.280.01  0.020.01  0.330.03 (x10)
001 022001  01%0.02 0.3%0.03 Pergepididymis ~ 48.95.01 26.43320% 28.76:2.64* 11.8%3.35
1.00 0.230.01  0.020.01  0.330.04 (Sxpfr)naﬁdwum
250 _ 022001  0.0%0.01 0.340.03 Per testis (x19 396010 3.9%0.38 398048  1.4@0.10%
Relative weight (% bw) Pergtestis (xI9) 1592116 8.521.04  8.4%1.08  7.220.10*
0.00 0.580.04  0.2&0.05 0.920.05 Motile sperm (%)  83.38.62 84.831.76  56.085.54* 56.50:4.86*
0.01 0.520.04  0.280.04 0.8%+0.08 Abnormal forms (%) 14.60.99 12.250.70  15.17+3.09  28.60.57*
1.00 0.550.03  0.240.02 0.830.09 Values are the mean + SE of six mice (n = 6); *gricantly
2.50 0.5%0.02 0.240.03 0.8%0.08

Values are represent mean + SE of six mice (n = 6)
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Fig. 1:
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DISCUSSION

In the present study administration of tartrazime
drinking water decreased the number of testis and
epididymal spermatozoa motility and induced
abnormalities sperm and damage in testis structure.
Increase body weight gain in 1% tartrazine treated
group seemed non dose-related.

The testicular sperm counts and daily sperm
production are important indicators for investigatto
detect the adverse effects of various factors on
spermatogenestd. Our results suggest that tartrazine
at the dose of 2.5% in drinking water significantly
reduces epididymal and testicular sperm counts
including morphological abnormalities. However, the
motility was both decreased in 1 and 2.5% treated
groups. These findings were similar to data from
AbdelAziz et al.®” showed that after 5 daily p.o
administration of erythrosin FD and C Red No. 3) at
dose of 680 and 1360 mg Kgaffect the count and
motility of epididymal sperm and increased the
incidence of sperms with abnormal head. These show
that synthetic food colorants may affect the
reproductive function.

Even though in the multigenerational reproductive
toxicity studies, the tartrazine seems not to aftbe
reproductive system since the animals were still
fertile™ 4 this present study shows that there is
decrease in mating index in 2.5% treated groupg& Th
weight offspring from all treated groups was desesh
and their size was reduced only in 1 and 2.5% dckat
groups during the lactation period. It thereforerse
that the differences caused by tartrazine treatment
However, Tanakat al.”” showed the average body
weight of male and female offspring was increased
significantly in the low-dosed group (0.15% of
(a) Testis from control mouse showing tartrazine) throughout the lactation period. Thisdg
circumscribed semniferous tubules with intactattributed that the differences of offspring weight
Basement Membranes (BM). Note the between the control and low-dosed groups were dause
Spermatogonia (Sg), Spermatids (Sd), Spermmot by tartrazine treatment but by the body sizeirdh.

(S) and interstitial cells of Leydig (L). (b) testi The histological changes are severely affected in
from mouse treated with 0.1% tartrazine the testis of 2.5% treated groups. We noted a vinden
showing the different stages of spermatogenesisf the lumen of the semniferous tubules due to
and spermatogenesis with lumen containingspermiogenesis stopping and lack of spermatozaa Al
sperm (S). Note the interstitial cells of Leydig a widening of the interstitial spaces and lossilgyells

(L) and interstitial space (I), (c) note a wide of were shown. Our results showed that the intercallul
interstitial space and dilation of some connections were reduced and imperfect as well as
semniferous tubules. (d) testis from mousedegeneration in some semniferous tubules of teste
treated with 2.5% tartrazine showing widening treated 1% tartrazine. The dose-levels of tarteazin

of the interstitial spaces (I) and lumina of thethe present study produced adverse effect on testis
semniferous tubules (N), loss Leydig cells (L). structure. Studies on evaluating effects of chelwioa

A magnification x250, b, ¢ and d magnification male fertility indicated that testis histopatholoigythe
x100 most sensitive parameter for detecting any éfetct
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The present study shows that tartrazine has toxi8.
effects on the testis and the epididymides of Swiss
Albino mice when it is administered at high doses
equivalent to 5541.4 mg kbday™ and it also affects 4.
testis structure and sperm motility at middle doses
equivalent to 1767.8 mg Kgday™. These doses level
were in excess of the ADI of tartrazine (0-7.5 mig'k
body weight). Really, we don’t know our daily ingak -
of tartrazine in food but we know that foodstuffs
contain 90% artificial food additives and that tazine
is present in most foodstuffs especially in drirsed
juiced®®.

However, it is necessary in developing countries t
conduct their own exposure assessment using damesti
data. This is because the level of chemicals il fand
also the food consumption pattern are differentnfro
country to country. Therefore, in conducting risk
characterization in developing countries, it is eyaily
recommended to compare the local exposure data with
the safe intake level developed by internationgleex 8
group&. '

6.

CONCLUSION

In conclusion, the present data demonstrate thal.
sub-chronic ingestion of tartrazine in drinking emat
can produce adverse effects on fertility, reprodect
performance and sperm parameters in male mice at 1
and 2.5% of tartrazine. Above the ADI, tartrazine

possess adverse effects, it is necessary to carry 010

surveys among the population for estimate theitydai
intake of additives.
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