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ABSTRACT 

Background: Monitoring and evaluation of adverse effects of food additives as extensively used compounds is of crucial 

value to lower the expected harmful effects on human health. Tartrazine is a synthetic food dye that is very popular in 

Egypt.  

Objective: to investigate tartrazine toxicity and the potential of vitamin E to alleviate tartrazine hepato-renal and 

cardiovascular toxicity in experimental rats . 

Methodology: 24 adult male albino Wistar rats were included in the study. Tartrazine (300 mg/kg/day orally) was used 

alone and along with vitamin E (100 mg/kg/day orally) for 30 days. Body and organ weights, arterial blood pressure and 

ECG were recorded then the rats were sacrificed, and blood was drawn and tested for a variety of serological indicators. 

including kidney functions (creatinine, urea and uric acid) liver functions (AST&ALT) and lipid peroxidation indicator 

(MDA). In addition, histopathological analysis was done for liver and kidney tissues . 

Results: throughout the experiment, no mortality or behavioral changes were observed, vitamin E used in the current study 

mostly reversed tartrazine's harmful effects in rats. Vitamin E decreased creatinine, urea, and uric acid levels by 23%, 33% 

and 13% respectively. In addition, ALT, AST, and MDA levels were improved by 17%, 40% and 42% respectively. 

Significant reduction in arterial blood pressure and improvement in ECG changes also was observed after vitamin E 

treatment . 

Conclusion: Vitamin E has a potential protective effect as an antioxidant in ameliorating the toxic effects caused by 

tartrazine. 
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INTRODUCTION 
Food additives are presented in most of our foods and 

drinks
[1].

 Color is an important aspect of food since it 

makes products appealing and seductive
 [2]

. 

Food colors are dyes that, when applied to foods or food 

products, alternate, sustain, or enhance the color of the 

food by attaching irreversibly to the food particles
[3]

. 

 

Tartrazine (E 102 FD & C yellow no 5) is one of the 

synthetic food colors with International Union of Pure 

and Applied Chemistry (IUPAC) name   of   trisodium 5-

hydroxy-1-(4-sulfonatophenyl)-4-(4-sulfonato 

phenylazo)-H-pyrazol-3-carboxylate)
[4]

. It is an azo 

compound attained from coal tar
[5]

. It is characterized by 

having a functional group with conjugated aromatic rings 

that is azo (N=N). These chemicals' oncogenic, and 

cytotoxic effects are caused by direct action or 

biotransformation reduction reactions of the azo link
[6]

. 

Tartrazine is a golden powder that ranges from orange to 

lemon that is utilized in food stuff, candies, cleansers, 

hair products and some cosmetics
[7]

. Also, many 

pharmaceutical products contain tartrazine as a drug 

additives or vehicles such as: antacids, vitamin C and 

colchicine
[8]

. Tartrazine's acceptable daily intake (ADI) is 

7.5 mg/kg body weight (BW) per day
[5].

 Prolonged 
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tartrazine administration beyond the ADI may have 

unfavorable implications, like exacerbating oxidative 

stress by releasing reactive oxygen species (ROS)
[9]

. 

However, other factors may determine the extent of 

toxicity of any product such as: the dose, duration of 

exposure, as well as interaction with other products
[4]

. 

Toxicokinetic studies demonstrated that most of the 

ingested tartrazine is separated into metabolites like 

sulfanilic corrosive and aminopyrazolone in the colon 

that can be dispersed to all body systems prompting 

adverse reactions
[10]

. 

 

Tartrazine reduction produces sulfanilic acid and 

aminopyrazolone, both of which can cause tissue injury 

via reactive oxygen species (ROS) generation
[11]

.  

Tartrazine is reported to be one of the most arguable 

coloring agents
[12]

. It was reported that it can exacerbate 

liver toxicity as it contains the hepatotoxic butylated 

hydroxytoluene (BHT), causing hepatic centrilobular 

necrosis, hemorrhagic death, and elevated serum 

transaminase activities after 24 hours of 

administration
[13]

. Furthermore, many experimental 

studies revealed that the Egyptian famous food additive 

tartrazine induces several renal and cardiac 

impairments
[14]

.   

 

Oxidative stress (OS) has been broadly involved in both 

hypertension and kidney dysfunction
[15]

. Additionally, 

hypertension is a major risk factor for chronic kidney 

disease progression
[16]

. Both human and animal studies 

have confirmed the role of OS in the development of 

different types of arrhythmias as atrial fibrillation for 

instance
[17]

.    

 

Vitamin E (α‐tocopherol), being a natural lipophilic 

vitamin, is a strong antioxidant
[18]

. Consequently, its 

insufficiency impede balance between construction and 

detoxification of ROS
[19]

. On the other hand, vitamin E 

can clear-out oxidative elements, thus they terminate 

peroxidation of lipids and improve the molecular 

component of cytoplasm membranes, preventing the 

unfavorable effects of ROS
[20]

.   

 

Vitamin E does not work individually; it is part of an 

interwoven set of redox antioxidant cycles
[21]

, that has 

been called the “antioxidant network''. Because of 

tartrazine's toxicity, researchers are working to identify 

techniques to reduce its deleterious repercussions. 

Vitamin E is proven to have several therapeutic benefits 

and health-promoting effects as an antioxidant agent
[22]

.   

Few data are available on the effects of vitamin E as a 

safeguard against tartrazine’s detrimental impacts on 

liver and kidney, adding to this the possible related 

cardiovascular consequences. The aim of this study was 

to assess the effect of 30-day oral exposure to 40 times 

the ADI of tartrazine on hepato-renal and cardiovascular 

toxicity and the possible protective effect of vitamin E as 

an antioxidant agent.  

MATERIALS AND METHODS 
Chemicals 
Tartrazine was obtained as powder (Sigma-Aldrich 

Company, Egypt). Vitamin E was purchased in the form 

of oil (Cairo Company for Pharmaceutical and Chemical 

Industries, Shubra Cairo, Egypt). 

 

Experimental work 

6-7 weeks male albino Wistar rats (170 ± 30 g body 

weight) were bought from Helwan Breading Farm 

(Ministry of Health, Giza, Egypt). They were fed on 

standard free access diet and water was allowed ad 

libitum. They were housed in a well-ventilated room with 

12-h light and dark cycle. Rats were divided into four 

groups (n = 6) including, (1) control group that received 

only food and distilled water; (2) Vitamin E group (100 

mg/kg/day)
[23]

; (3) Tartrazine group (300 mg/kg/day)
[24]

 

and (4) Vitamin E + Tartrazine group (100 mg/kg/day 

+300 mg/kg/day respectively). All agents were given 

orally by intragastric tube for 30 days.   

 

Ethical Considerations  
Animals were handled in accordance with the 

experimental research ethics regulations set by the 

Research Ethics Committee at faculty of medicine for 

Girls Al-Azhar University. IRB 2018122001. 

 

Arterial blood pressure (APB) and ECG 
At the end of experiment period, the animals were 

starved for 24 hours (minimum period of 8-10 h), the rats 

were anesthetized by diethyl ether, body weight was 

measured by 3 Digital electronic balance (SHIMADZU, 

Japan). The animals' reflexes were tested, and they were 

positioned on a special surgical table with ECG 

recording. The animals' ventral side of neck, right hind 

leg, and chest were meticulously cleansed and shaved. 

For the tracheostomy technique and carotid artery 

cannulation, a minor incision (1.5-2 cm) was made in the 

rats' necks. A rat tracheal intubation tube was used to 

accomplish the tracheostomy. The carotid artery was 

located, and the blood vessel's cardiac end was 

constricted using a bulldog clamp for cannulation
[25]

. A 

cannula pre-filled
 
with heparinized normal saline (0.5 

IU/ml) was used to cannulate the blood vessel. The 

bulldog clamp at the cardiac end of the blood artery was 

gently loosened after cannulation. The sensor was linked 

to the PowerLab instrument (PowerLab 4/35 with 

LabChart Pro, model number MLT448, animal Bio Amp 

model number FE136 (AD Instruments, Australia). 

Electrocardiogram Electrodes were placed on the skin of 

the immobilized rat's right hand and both right and left 

limbs (position II), and continuous ECG data was 

gathered for 3.5 hours
 [26].

 Blood pressure, ECG including 

Heart rate (HR), PR and QRS intervals and LabChart 8 

software was used to record and analyze ECGs. 
 

Blood samples collection 
Blood samples were collected from the cannula 

connected to the carotid artery. Then they were 
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centrifuged at 4,000 rpm for 15 minutes to separate the 

sera. Samples were then stored at -20 °C for biochemical 

analysis
[27]

. All animals were euthanized while they were 

under anesthesia by cervical dislocation.  

 

Biochemical study 
The following parameters were measured: Aspartate 

aminotransferase (AST), Alanine aminotransferase 

(ALT)
[28]

, Urea
[29]

, Creatinine (CRE)
[30]

, Uric acid
[31] 

and 

malondialdehyde (MDA)
[32] 

using special kits purchased 

from BIODIAGNOSTIC following the producer 

instructions. 

 

Histopathological study  
Weights of individual livers and kidneys were 

determined. Relative liver and kidney weights were 

calculated according to body weight measured on the day 

of sacrifice. The liver and the kidneys were preserved in 

10% formol saline, dehydrated with alcohol, cleared with 

xylene, then embedded in paraffin wax and 5 µM 

sections were stained by hematoxylin and eosin (H&E) 

for microscopic examination
 [33]

. 

 

Statistical analysis 
SPSS version 20 was used to analyze the data (SPSS, 

Inc.). One-way ANOVA was applied to analyze 

differences between the groups, followed by Tukey's post 

hoc test. A statistically significant difference was defined 

as a difference of P<0.05. 

RESULTS 

Rats showed no signs of death, clinical symptoms, or 

behavioral alterations 

 

Body and organs weight  

The changes in body weight with absolute and relative 

organ weights induced in different groups was shown on 

table (1). All groups showed statistically insignificant (P 

>0.05) difference as regard the initial body weights. 

There is a statistically significant increase (P <0.001) 

between initial and final body weights of each group. 

Tartrazine treated rats showed statistically significant 

higher body weight (P<0.05) with 45.6% increase in 

body weight gain together with absolute and relative 

weights of liver and kidney compared with the control 

group. While co-treatment with vitamin E resulted in 

decrease of weights compared with the tartrazine group.  

 

Biochemical studies  

Kidney functions  
As shown in table (2) tartrazine treatment resulted in 

significant increase (P<0.05) in the mean values of 

creatinine, urea and uric acid compared with the control 

group. Vitamin E co administration resulted in significant 

decrease in the kidney function parameters compared 

with the tartrazine group restoring them nearly to normal 

level. 

 

Table (1): Effect of tartrazine dye, vitamin E and tartrazine + vitamin E on body weight gain and average weight of 

liver and kidney of adult male albino wistar rats studied groups 

Experimental 

groups 

Body, absolute and relative organs weights 

Initial body 

weight/ g 

Mean ±SD 

Final body 

weight/ g 

Mean ±SD 

% of body 

weight gain 

Mean ±SD 

Liver 

weight/ g 

Mean ±SD 

Relative liver 

weight % 

Mean ±SD 

Kidney 

weight/ g 

Mean ±SD 

Relative kidney 

weight % 

Mean ±SD 

Control 

group (n=6) 
177.5±6.27 212.5±5.24 19.7±4.55 6.47±0.20 3.05±0.12 0.98±0.01 0.46±0.02 

Vitamin E 

group (n=6) 
175.3±4.2 

223.33±8.76
a*

 

21.7±5.51
a

*
 

6.80±0.19
a
 3.19±0.18

a
 1.07±0.05

a
 0.50±0.04

a
 

Tartrazine 

group (n=6) 
180.6±7.4 

263±2.53
a*, 

b*
 

45.6±5.95
a

*, b*
 

10.34±0.31
a*

 

3.93±0.15
a*

 1.41±0.03
a*

 0.54±0.01
a*

 

Tartrazine+ 

vitamin E 

group (n=6) 

170.5±5.67 

245.17±2.79
a
*

,
 
b*,

 
c*

 
43.8±4.21

a

*, b*
 

7.78±0.27
c*

 3.18±0.12
c*

 1.18±0.09
c*

 0.48±0.04
c*

 

ANOVA 
F 1.009 125.345 36.4 309.828 46.266 68.894 7.044 

p 0.409 0.001* 0.001* 0.001* 0.001* 0.001* 0.002* 

g: gram, a: Experimental groups compared to the control group, b: Experimental groups compared to Vitamin E group, c: Experimental groups compared 

to Tartrazine group, *: Significant p value.
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Table (2): Effect of tartrazine dye, vitamin E and tartrazine + vitamin E on kidney functions of adult male albino 

wistar rats studied groups 

Experimental groups 

Kidney function 

Creatinine (mg/dl) 

Mean± SD 

Urea (mg/dl) 

Mean± SD 

Uric acid (mg/dl) 

Mean± SD 

Control group (n=6) 0.98±0.07 43.17±1.34 3.18±0.29 

Vitamin E group (n=6) 1.02±0.07 44.62±2.10 3.23±0.12 

Tartrazine group (n=6) 1.60±0.13
 a*

 112.66±3.81 
a*

 4.55±0.14 
a*

 

Tartrazine+ vitamin E group (n=6) 1.23±0.08 
c*

 75.11±2.28 
c*

 3.95±0.13 
c*

 

ANOVA 
F 61.677 989.268 74.076 

P 0.001* 0.001* 0.001* 
a: Vitamin E and tartrazine groups compared to the control group, c: Tartrazine + Vitamin E group compared to tartrazine group, *: Significant p value.. 

 

Liver functions and malondialdehyde (MDA)  
Table (3) reveals that tartrazine administration 

significantly (P<0.05) increased serum ALT, AST and 

MDA compared with the control group. Whereas the 

mean values of serum ALT, AST and MDA of rats 

administered tartrazine + vitamin E were significantly 

decreased compared with the tartrazine administered rats. 
 

 

Arterial blood pressure (SBP, DBP and MBP) 

blood pressure changes in different studied groups are 

clear from Table (4) and Figure 1 (1-4a). Tartrazine 

administered rats caused significant increase (P<0.05) in 

the mean values of systolic, diastolic, and mean blood 

pressure compared with the control group. While the co-

treatment with vitamin E decreased the systolic, diastolic, 

and mean blood pressure compared with the tartrazine 

group and returned these values almost to normal levels. 

In table (5) and figure (1-4b) ECG changes induced in 

different groups are apparent. Rats exhibited statistically 

significant (P<0.05) bradycardia with shortening of PR 

interval and prolongation of QRS complex compared 

with the control group because of tartrazine intake. But 

co-administration with vitamin E led to reversal of 

bradycardia with just about normal values of PR interval 

and QRS complex compared with the tartrazine group. 

 

Table (3): Effect of tartrazine dye, vitamin E and tartrazine + vitamin E on liver function and MDA level of adult male 

albino wistar rats studied groups 

Experimental groups 

 

Liver function Lipid peroxidation product 

ALT (U/mL) 

Mean± SD 

AST (U/mL) 

Mean± SD 

MDA (µmol/mL) 

Mean± SD 

Control group (n=6) 44.65±0.69 34.69±0.53 11.88±0.75 

Vitamin E group (n=6) 44.66±0.69 34.70±0.53 12.95±2.29 

Tartrazine group (n=6) 73.98±2.69 
a*

 213.12±9.19 
a*

 42.77±3.65 
a*

 

Tartrazine+ Vitamin E group (n=6) 60.24±1.52 
c*

 126.00±6.45 
c*

 24.15±4.12 
c*

 

ANOVA   
   F 456.136 1388.903 136.651 

   P 0.001* 0.001* 0.001* 
ALT: Alanine aminotransferase, AST: Aspartate aminotransferase, MDA: malondialdehyde, U/mL: unit per milliliter, µmol/mL: Micromole per milliliter, 

a: Vitamin E and Tartrazine groups compared to the control group, c: Tartrazine + Vitamin E group compared to Tartrazine group, *: Significant p value.  
 

Table (4): Effect of tartrazine dye, vitamin E and tartrazine + vitamin E on arterial blood pressure changes in adult 

male albino wistar rats studied groups 

Experimental groups 

Blood pressure 

SBP (mmHg) 

Mean± SD 

DBP (mmHg) 

Mean± SD 

MBP (mmHg) 

Mean± SD 

Control group (n=6) 120.07±5.18 85.51±2.78 102.92±4.01 

Vitamin E group (n=6) 115.17±8.61 86.17±4.26 95.83±5.02 

Tartrazine group  (n=6) 151.78±2.31 
a*

 100.94±1.03 
a*

 125.36±1.68 
a*

 

Tartrazine + Vitamin E group (n=6) 127.85±3.80 
c*

 90.80±8.09 
c*

 107.71±4.91 
c*

 

ANOVA 
F 52.374 13.194 55.769 

P 0.001* 0.001* 0.001* 
SBP: systolic blood pressure, DBP: diastolic blood pressure, MBP: mean blood pressure, mmHg: millimeter mercury. a: Vitamin E and Tartrazine groups 

compared to the control group, c: Tartrazine + Vitamin E group compared to Tartrazine group, *: Significant p value. 



Abd El-Hakam & Farrag,  Vitamin E against tartrazine toxicity JRAM 2022; 3(2):96-107 
 

011 

Table (5): Effect of tartrazine dye, vitamin E and tartrazine + vitamin E on ECG changes in adult male albino wistar 

rats studied groups 

Experimental groups 

ECG 

HR (bpm) 

Mean± SD 

PR (ms) 

Mean± SD 

QRS (ms) 

Mean± SD 

Control group (n=6) 279.50±43.42 34.00±1.38 10.69±1.62 

Vitamin E group (n=6) 271.67±40.90 33.22±1.19 10.63±1.25 

Tartrazine group (n=6) 106.28±11.41 
a*

 17.08±1.19 
a*

 27.57±3.51 
a*

 

Tartrazine + Vitamin E group (n=6) 166.40±27.43 
c*

 31.65±2.28 
c*

 11.20±0.80 
c*

 

ANOVA 
F 38.242 154.590 97.940 

P 0.001* 0.001* 0.001* 
HR: heart rate, PR: PR interval, QRS: QRS complex, bpm: beat per minute, ms: millisecond, a: Vitamin E and Tartrazine groups compared to the control 

group, c: Tartrazine + Vitamin E group compared to Tartrazine group, *: Significant p value. 
 

 
Figure (1): A rhythm strip showing blood pressure changes (on the left) and ECG changes (on the right) in the different 

studied rat groups. 1a: control, 2a Vitamin E, 3a: Tartrazine 4a: tartrazine + vitamin E, 1b: control,2b Vitamin E,3b: Tartrazine 4b: tartrazine + 

vitamin E. 
 

Histopathological studies 

The results of histopathological examination are shown 

in fig 2and3. In control and vitamin E groups no 

structural changes were identified in the liver and 

kidneys. 
 

Liver tissue examination 

All the tissue sections attained from the liver of rats 

administered tartrazine showed disturbed liver 

architecture, congestion of portal and central veins, 

inflammatory cellular infiltrate in portal area and in 

between hepatocytes, dilatation and congestion of 

sinusoids, vacuolar degeneration, Kupffer cell 

hyperplasia. While tartrazine + vitamin E group revealed 

reversal of hepatic changes mainly; congestion, vacuolar 

degeneration and Kupffer cell hyperplasia with evidence 

of regeneration. 

 
Figure (2): Photomicrographs of liver tissue sections in different studied rat groups 

(1):  Sections of liver tissue of control and vitamin E groups showing normal histological architecture of central vein and surrounding 

hepatocytes. H and E X100. (2): Sections of rat liver   treated with tartrazine showing disturbed liver architecture, congestion of portal 

vein, inflammatory cellular infiltrate in portal area and in between hepatocytes, vacuolar degeneration (arrow), Kupffer cell hyperplasia 
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(3a), congestion of central vein (white arrow), dilatation and congestion of sinusoids (black arrow) (3b). H and E X 200. (4):  Tartrazine+ 

vitamin E group showing decrease hepatic changes, including congestion, vacuolar degeneration and Kupffer cell hyperplasia with 

evidence for regeneration. H and E X 100. 

 

Kidney tissue examination 
All the tissue sections obtained from the kidney of 

tartrazine treated rats showed loss of renal tubular 

epithelium, tubular necrosis, shrunken glomeruli, 

thickened basement membrane, edema and congestion. 

mononuclear cellular infiltrate, and fibrosis. While, 

tartrazine+ vitamin E group revealed normal histological 

structure of glomeruli and tubules with few mononuclear 

cellular infiltrates. 

 
Figure (3): Photomicrographs of Kidney tissue sections in different studied rat groups 

(1 and 2): Sections of control and vitamin E groups showing normal histological structure of glomeruli and tubules H and E X100. (3): 

Sections of rat kidney treated with tartrazine showing loss of renal tubular epithelium, tubular necrosis, shrunken glomeruli, thickened 

basement membrane, oedema and congestion, mononuclear cellular infiltrate, and fibrosis. H and E X 200. (4): Sections of rat kidney 

treated with tartrazine +vitamin E showing normal histological structure of glomeruli and tubules with few mononuclear cellular 

infiltrates.  H and E X 100. 

 

DISCUSSION 
Indeed, food additives were reported as one of the key 

causes responsible of serious diseases such as liver 

cancer and renal failure
 [34]

. Being synthetic azo dye; 

tartrazine, was in the focus because of its wide usage to 

make the food more appealing & delicious
 [35]

. Therefore, 

the current study was designed to investigate the 

hepatorenal and cardiac toxicity of orally administered 

tartrazine in adult Wistar rats and the possible protective 

effect of orally co-administered vitamin E 

(100mg/kg/day) as an antioxidant agent. 

 

The present study revealed that tartrazine (300m/kg/day) 

intake for 30 days resulted in significant increase in body 

weight gain by 45.6% compared to control group. 

Vitamin E co-administration was able to reduce weight 

gain by 1.8% less than tartrazine alone. These results are 

in accordance with Elbanna et al. 
[36] 

who reported that 

the intake of azo dyes resulted in increase in body weight 

in rats. Since it was reported by Chatterjea and Shinde 
[37]

 

that any rise in the body weight over 20% more than the 

mean body weight is counted as obesity, we suggest that 

the observed increase in body weight gain which was 

45.6% more than mean body weight could be considered 

as obesity. On contrary to our study El-Wahab and 

Moram
[38] 

reported a reduction in the weight of male 

Wistar rats exposed to tartrazine. On the other hand, Al-

Shinnawy and Elkattan
[39] 

stated that azo dyes have no 

significant effect on body weight. 

Concerning organ weight gain, tartrazine could increase 

both the absolute and relative weight of both liver and 

kidney of treated group compared to control. While 

vitamin E treated group showed reduction in the same 

organs weight. Our results are in agree with Balta et al.
 

[40]
 who reported an increase in both liver and kidney of 

rats treated with tartrazine.  The present results are 

partially concurred with Arefin et al.
 [41]

 who mentioned 

an increase in kidney weight with decrease in liver 

weight. Because the change of the absolute and relative 

organs weight is an alarm of toxicity
 [41]

, so tartrazine 

must have substantial toxicity on respective organ of the 

tested animals. Mehedi et al.
 [42]

 proposed that the cause 

of the increase in kidney weight might be due to the 

glomerular changes, interstitial lymphocyte infiltration, 

and edema in kidney after tartrazine intake, these 

pathophysiological alterations may be ascribed to our 

finding of raised kidney weight. We supposed that high 

liver weight may be due to stasis as tartrazine was able to 

cause hepatic tissue infiltration, steatosis, congestion, and 

bile duct hyperplasia as concluded by Balta et al.
 [40]

 and 

fortunately was supported by our histopathological 

findings. The kidney is one of the target organs attacked 

by tartrazine exposure. Formerly it was stated that the 

concentrations of urea and creatinine increased because 

of degenerative changes in kidneys induced by toxic 

substances
 [43]

. As a result, measuring urea and creatinine 

is critical in assessing kidney and glomerular filtration 



Abd El-Hakam & Farrag,  Vitamin E against tartrazine toxicity JRAM 2022; 3(2):96-107 
 

011 

efficiency
 [44]

. It is to be noted that increase in plasma 

creatinine provide a predictive significance for renal 

diseases than those of other nitrogenous substances. 

This study established that the levels of urea, creatinine 

and uric acid diminished in rats received vitamin E for 30 

days. Vitamin E has previously been shown to have 

favorable and therapeutic benefits on the kidneys
[45]

. 

Moreover, Liu et al.
[46]

 have concluded that vitamin E, 

with its anti-oxidative and anti-inflammatory 

characteristics, is suggested for the prevention of most of 

kidney damages related to ROS. Our study showed that 

everyday consumption for 30 days of tartrazine induced a 

significant increase in serum levels of creatinine, urea, 

and uric acid. These results go hand in hand with that of 

Al-Seeni et al.
[9]

 which revealed an elevation of 

creatinine, urea, and uric acid in rats. Furthermore, El-

Wahab and Moram
[38]

 concluded that tartrazine is 

nephrotoxic and has recorded an increase in creatinine 

levels in male rats and suggested that the toxicity of 

tartrazine can cause kidney damage and aberrant 

glomerular filtration as an outcome of renal dysfunction 

that leads to increase serum creatinine. Also, Tawfek et 

al. & Erdemli et al.
 [47, 43]

   have reported that urea levels 

were elevated in experimental animals treated with 

tartrazine. Higher levels of urea and creatinine in exposed 

rats could be due to oxidative damage to the kidneys 

caused by the generation of sulphanilc acid because of 

the splitting of the azo group in tartrazine as stated by 

Hussain et al.
 [44]

. 

 

These biochemical findings were confirmed by our 

histopathological studies that showed deleterious changes 

and may suggest a toxic nephropathy due to the observed 

changes in the structure of the kidneys. Like our study, 

Elekima et al.
 [4]

, have discovered a histological damage 

in the kidneys of rats treated by tartrazine. Also, Himri et 

al.
 [48] 

proved that tubular degeneration and dilatation 

with thickened basement membrane, dilatation of the 

glomerular capillaries, and intracapillary sclerosis, is 

associated with atrophy of glomerulus in rats treated with 

tartrazine. El-Borm et al.
 [49] 

findings also support our 

results, they recorded an amelioration of chicken embryo 

kidney functions when treated by tartrazine and reported 

a deleterious histopathological change such as 

degenerated tubules, inflammatory cells infiltration, 

perivascular edema and hyalinized cell lining in the 

proximal tubules. 

 

Vitamin E co- administration with tartrazine showed an 

improvement of histopathological picture which agrees 

with Ibrahim et al.
 [50] 

study who reported that vitamin E 

(100mg/kg) ameliorates tartrazine induced renal toxicity 

in rats via its potential antioxidant effect. 

 

To evaluate tartrazine hepatotoxicity, liver enzymes 

AST& ALT were used as hepatic markers. In the present 

study, sub-chronic exposure to tartrazine caused an 

increased activity of ALT& AST compared to control 

group.   Khayyat et al. & Elekima et al.
[11, 4] 

results go in 

harmony with ours since they recorded that tartrazine has 

elevated AST, and ALT significantly to higher values. 

Our results are also in consistent with Aboel-Zahab et 

al.
[51] 

who stated that coloring agents induced liver 

damage and increased both AST & ALT due to acute 

hepatic damage and extra hepatic obstruction. The 

present work showed that simultaneous intake of vitamin 

E with tartrazine significantly reduced liver enzymes 

(AST, ALT). Moreover, Abbassy et al.
 [52] 

study agree 

with our results since they recorded that vitamin E 

decrease AST and ALT in rats due to antioxidant effect. 

The higher levels in hepatic enzymes activities indicates 

the injury caused by tartrazine in hepatocytes, which 

subsequently triggers the release of intracellular enzymes 

in the blood, increased synthesis or decrease catabolism 

of transaminases
 [53]

. Also, the elevated plasma levels of 

AST and ALT proposed damage of both hepatic cellular 

and mitochondrial membranes
 [54]

. Transaminase’s 

elevation not only means liver tissue damage, but also it 

may indicate damage to kidney and heart tissues as 

reported by Akhmadeeva et al.
 [55]

.
 
The previous author 

also observed a significant increase in AST levels in the 

serum of rats administered tartrazine which was 

suggestive of cardiac tissues damage. Likewise, AST was 

highly released in the circulation after myocardial 

infarction
 [56] 

which goes hand in hand with our ECG 

findings and the associated widening of QRS complex 

revealing a degree of cardiac ischemia. 

 

Our biochemical results regarding liver enzymes are 

correlated with the present histopathological findings 

which revealed the existence of Kupffer cells and 

vacuolation that most likely imply immunological 

response and hepatocellular damages. More so, the 

presence of hepatocytes vacuolation might indicate fatty 

degeneration because of raised lipid peroxidation 

products along with inadequate endogenous hepatic anti 

oxidative functions
 [57]

. Our histologic findings concurred 

with the finding of Mehedi et al.
 [42]

. 

 

This study proved that vitamin E attenuate tartrazine 

induced MDA elevation when both were co-administered 

for 30 days, which may recommend its protective role as 

an antioxidant agent. Vitamin E is known to exhibit 

numerous biological functions mediated both by its 

antioxidant nature (acting as a free radical scavenger) and 

non-antioxidant (modulating different signaling 

pathways)
 [58]

. In the present study, elevated levels of 

MDA, end product of lipid peroxidation and the most 

common peroxidation products of lipids, clearly 

emphasized oxidative stress existence in the tartrazine-

treated rats. These results are in hand with those reported 

by El Golli et al. and Albasher et al.
 [1, 5]

. MDA levels 

may be raised since tartrazine is metabolized to sulfanilic 

acid in the gastrointestinal system that interact with 

nitrate or nitrite containing food or in the stomach 

producing reactive oxygen species (ROS) as part of their 

metabolism
 [59]

. The consequences of lipid peroxidation 

could be a decrease in membrane fluidity in addition to 
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disruption of membrane integrity and function, inducing 

serious pathological changes
 [60]

. Oxidative stress danger 

is mainly through augmenting the activation of many 

enzymes like proteases, lipases, and DNases that are 

entangled in cell damage. Calpain, one of the proteases 

break down spectrin part of the cytoskeleton, leading to 

collapse of the cell followed by cell death and tissue 

damage
 [1]

.  

 

Tartrazine sub-chronic exposure resulted in a significant 

increase in arterial blood pressure systolic, diastolic, and 

mean arterial blood pressure in tartrazine treated group 

compared to control group. Tartrazine also induced ECG 

changes in the form of bradycardia, shortening of PR 

interval and widening of QRS complex associated with 

ventricular tachycardia and ischemic changes. Vitamin E 

co-administration with tartrazine has mitigated these 

effects, it reduced arterial blood pressure and improved 

ECG picture most probably due its antioxidant effect. 

The present work is in accordance with Soltanov and 

Komarovskaya
[61] 

who stated that prolonged use of 

tartrazine causes ECG changes and arrhythmias in treated 

rats. Moreover, Joshi and Katti
[62]

 study proposed that 

tartrazine induced bradycardia and cardiac edema in 

zebrafish embryos. Also,tartrazine was proved by 

Alsalman et al.
[63] 

to induce a dose-dependent rise in 

carotid-sinus nerve activity and increase mean arterial 

blood pressure when administered intravenously in 

guinea pigs. This outcome was facilitated by a direct 

interaction between tartrazine and specific carotid 

baroreceptors. The mechanism of tartrazine induced 

bradycardia might be through stimulation of muscarinic 

receptors
 [64]

.  Increased ROS, as well as other factors, 

can cause arrhythmia. It elongated action potential 

duration (APD) in guinea pig and rat myocytes and 

triggered early after depolarizations (EADs) and 

postponed after depolarizations (DADs) in rat and guinea 

pig myocytes
 [65]

. ROS has been proven to accelerate 

ventricular arrhythmia in elderly and hypertensive rat 

hearts mostly through an EAD mechanism, which agrees 

with that finding
 [66]

.  

 

On the light of the present results, we suggest that; 

firstly: tartrazine induced cardiovascular changes could 

be due to renal toxicity since both are highly correlated. 

Meanwhile, Tesař
[67] 

has reported that; the incidence of 

cardiovascular complications in chronic renal diseases 

(including hypertension, left ventricle hypertrophy, 

different types of arrhythmias, heart failure and sudden 

cardiac death) is about 20 times higher compared to 

normal population. Secondly, increased lipid 

peroxidation may contribute to hypertension via 

glomerular cells dysfunction and proteinuria
 [68]

. Also, 

increased free radicals as superoxide anion (O2
−•

) in the 

kidney leads to vascular dysfunction and disrupts water 

and sodium (Na
+
) homeostasis

 [69]
. Vascular O2

−•
 reacts 

with endothelium-derived NO and directly boosts 

vasoconstriction
 [70]

 via angiotensin II (ANG II) release
 

[71]
 and increased tubular Na

+
 reabsorption

[72]
. Thirdly, 

arterial hypertension can be induced by increased ROS 

through decreased nitric oxide availability and 

enhancement of vasoconstriction. Fourthly: myocardial 

calcium handling is negatively affected by ROS, 

producing arrhythmia, and also through triggering 

hypertrophic signalling and apoptosis, accelerating heart 

remodeling as reported by Senoner and Dichtl
[17]

. 

 

Oxidative stress (OS) and increased ROS deleterious 

effects may extend to alter major ionic currents, so it can 

increase late Na+ current, L-type Ca
2+

 current, Ca
2+

 

leakage from sarcoplasmic reticulum (SR), and sodium-

calcium exchanger (NCX) activity. ROS also reduce 

maximal sodium current and SR Ca
2+

 acquisition 

mediated by Sarco/Endoplasmic Reticulum Ca
2+

 -

ATPase (SERCA). All these alterations are probably to 

boost intracellular Ca
2+

 levels, extend the APD, and 

eased reentry, contributing to arrhythmia
 [73]

. 

Furthermore, OS may activate Ca
2+

 /calmodulin -

dependent kinase II (CaMKII), and its activation is 

thought to underlie several of the ROS-induced 

arrhythmogenic effects as stated by Sadredini et al.
[74]

.
 

Dashwood et al.
[75] 

also showed that OS induced 

phosphorylation and activation of the  Rhyanodine 

receptor (RyR) could be another arrhythmogenic 

mechanism through which CaMKII activation causes 

arrhythmia. 

 

CONCLUSION & RECOMMENDATION 
In brief, we elucidated the promising protective role of 

Vitamin E as an antioxidant to lessen the noxious effects 

triggered by tartrazine. Vitamin E decreased creatinine, 

urea, and uric acid levels by 23%, 33% and 13% 

respectively. In addition, ALT, AST, and MDA levels 

were improved by 17%, 40% and 42% respectively. 

Also, a decrease in mean blood pressure was observed by 

14% additionally a decrease in heart rate and shortening 

of PR interval was noted by 56% and 82% respectively 

with prolongation of QRS complex by 59%. Vitamin E 

by its antioxidant activity can prevent tartrazine’s 

toxicity and it should be provided to humans in case of 

need to protect them against tartrazine's hazardous 

effects. Because tartrazine is affecting body weight and 

has hazardous effects on the heart and kidney, more 

research is needed to determine whether tartrazine has a 

harmful effect on other body organs and its possible 

molecular mechanisms of toxicity. Other protective 

agents should be studied to mitigate tartrazine’s toxicity. 
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 الملخص العربي
 التأثير الوقائي لفيتامين هـوتارترازين: السمية المحتملة علي الكبد والكلي والقلب لفئران ويستار 

 2جافر  مصطفى سلامإ ،1عبدالحكم الزهراء فاطمة

 وريه مصر العربية.همج ،جامعة الازهر ،القاهرة ،كلية طب بنات ،الفارماكولوجى قسم 1
 وريه مصر العربية.همج ،جامعة الازهر ،القاهرة ،بناتكلية طب  ،الإكلينيكية الطب الشرعي والسمومقسم  2

 

 ملخص البحث

ٚعذ سصذ ٔرمٛٛى اٜثبس انعبسح نهًعبفبد انغزائٛخ كًشكجبد يسزخذيخ عهٗ َطبق ٔاسع را لًٛخ حبسًخ الخلفية: 

خ اصطُبعٛخ رحظٗ ثشعجٛخ كجٛشح نزمهٛم اٜثبس انعبسح انًزٕلعخ عهٗ صحخ الإَسبٌ. انزبسرشاصٍٚ ْٙ صجغخ غزائٛ

 آنٛخ سًٛخ انزشرشاصٍٚ غٛش يعشٔفخ ْٔٙ لٛذ انًُبلشخ.ٔرعذ فٙ يصش. 

دساسخ سًٛخ انزبسرشاصٍٚ ٔلذسح فٛزبيٍٛ )ْـ( عهٗ انزخفٛف يٍ انزسًى انكجذ٘ انكهٕ٘ ٔانمهت ٔالأٔعٛخ الهدف: 

 انذيٕٚخ فٙ فئشاٌ انزجبسة.

يجى / كجى /  300) تارترازينركٕس جشراٌ ٔٚسزبس أنجُٕٛ. رى اسزخذاو  24رعًُذ ْزِ انذساسخ انزجشٚجٛخ   :الطرق

 كًب  ٕٚيًب. 30يجى / كجى / ٕٚو عٍ غشٚك انفى( نًذح  100) Eٕٚو عٍ غشٚك انفى( ثًفشدِ جُجبً إنٗ جُت يع فٛزبيٍٛ 

اٌ ٔسحت انذو انزعحٛخ ثبنفئش ٔيٍ ثىرى رسجٛم أٔصاٌ انجسى ٔالأععبء ٔظغػ انذو انششٚبَٙ ٔرخطٛػ انمهت 

ٔظبئف انكهٗ )انكشٚبرٍُٛٛ ٔانٕٛسٚب ٔحًط انجٕنٛك(  يزعًُخٔاخزجبسِ نًجًٕعخ يزُٕعخ يٍ انًؤششاد انًصهٛخ 

إجشاء رحهٛم لأَسجخ انكجذ  علأح عهٗ(. MDA( ٔيؤشش ثٛشٔكسٛذ انذٌْٕ )AST & ALTٔظبئف انكجذ )ٔ

 ٔانكهٗ.

انًسزخذو فٙ انذساسخ  Eشثخ ، نى ٚلاحع أ٘ يعذل ٔفٛبد أٔ رغٛشاد سهٕكٛخ ، ٔلذ عكس فٛزبيٍٛ غٕال انزجالنتائج: 

إنٗ خفط يسزٕٚبد انكشٚبرٍُٛٛ  Eفٛزبيٍٛ ث انعلاج أدٖ كًبانحبنٛخ فٙ انغبنت آثبس انزبسرشاصٍٚ انعبسح فٙ انجشراٌ.

 انزحسٍ فٗ فمذ نٕحعبفخ إنٗ رنك ، ٪ عهٗ انزٕانٙ . ثبلإظ13٪ ٔ 33٪ ٔ 23ٔانٕٛسٚب ٔحًط انجٕنٛك ثُسجخ 

 علأح عهٗ حذٔس٪ عهٗ انزٕانٙ. 42٪ ٔ 40٪ ٔ 11ثُسجخ  ALT  ٔAST  ٔMDA يصم انذو نكم يٍ يسزٕٚبد

 اَخفبض كجٛش فٙ ظغػ انذو انششٚبَٙ ٔرحسٍ فٙ رغٛشاد رخطٛػ انمهت ثعذ انعلاج ثفٛزبيٍٛ ْـ.

 ًعبد نلأكسذح فٙ رخفٛف اٜثبس انسبيخ انزٙ ٚسججٓب انزبسرشاصٍٚ.فٛزبيٍٛ )ْـ( نّ رأثٛش ٔلبئٙ يحزًم ك: الاستنتاجات

 .أنٕاٌ انطعبو، الإجٓبد انزأكسذ٘، انزبسرشاصٍٚ، فٛزبيٍٛ ْـالكلمات المفتاحية: 

 

 :الرئيسيالباحث 

ٕسّٚ يصش جًٓ ،جبيعخ الاصْش ،انمبْشح ،ثُبدكهٛخ غت ، الإكهُٛٛكٛخ انطت انششعٙ ٔانسًٕوج، لسى افش يصطفٗ سلاوإ الاسم:

 .انعشثٛخ.
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