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Abstract

children.

Introduction: Due to now a day’s high technology, which make foods more attractable to

This study aims to study the effect of Ponceau 4R {food colorant) and/or vitamin E (antioxidant)

on rats.

Material And Methods: Certain parameters were measured as percentage of body weight
change, body temperature, heart beat, Red & white blood cells count, hemoglobin

concentration, hematocrite value, serum 10

tal lipids, serum cholesterol, serum total protein,

serum albumin, giobulin, A/G ratio, serum glucose, serum alanine transaminase and aspartate
transaminase (ALT & AST) activity and serum total cholinesterase. The organs (brain, liver,

Kidney, heart and skeletal muscle) wete remove

d, cleared then weighted. Organs were prepared

for total protein, total lipid determination and other biochemical analysis. _
Results: Body weight, respiration rate was significantly decreased till the 32 month

followed by a significant increase till the 6=

month. WBCs count; serum total lipids, liver total

lipids, serum glucose, serum cholinesterase activity were significantly reduced. Muscle total

lipids, serum total cholesterol, serum total

protein, serum total albumin, serum AST activity,
liver AST activity were significantly increased.

Conclusion: Due to the hazardous ¢
recommended that the use of Ponceau 4R as fo

ffect of food colourants as Ponceau 4R, it is
od colourant must be limited and use vitamin E

as antioxidant to prevent the toxic effect of food colouring substance.
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Introduction

Food additives are substances that are
not normally consumed as food by itself or
considered as food ingredient. Whether it
has nutritive value or not, its addition to
foods during manufacture must be
according to FAO & WHO (1991)
regulations. Antioxidant is a molecule
stable enough to donate an electron to trap
the free radicl and neutralize it Vitamin E
is natural antioxidant present in foods and
stored mainly in adipose tissue (Bagchi and
Puri, 1998). It protects polyunsaturated
fatty ~ acids in  cell membrane from
peroxiation, it metabolize free radicls and
reduces the risk of disease outcomes and
plays a role in cancer prevention and
control (Bagehi and Puri 1998; and Metin et
al,, 2002). Ponceau 4R is food colourant
that is used allover the world in great
amounts. This colourant (Ponceau 4R) was
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evaluated for acceptable daily intake by the
Joint FAO/WHO Expert Committee on
Food Additives (Bir & Grienpentrog 1960;
Gaunt et al, 1967; and Stevenson ef al.,
1980, 1981). Since the previous evaluation,
additional data have become available.
Metabolism studies indicate that Ponceau
AR is rapidly absorbed from the
gastrointestinal ~ tract and undergoes
extensive metabolism with the formation of
naphthionic acid and 7-hydroxy-8-amino-
n‘aphthalene—l,3-disu1fonic acid. No marked
accumnulation - of radicactivity in any tissue
was found following a single dose of "“C-
labelled colouring to untreated rats, mice
and guinea pigs or rats given repeated doses
of unlabelled colouring for 28 days.
Ponceau 4R  consists essentially of
trisodium-1- (4-sulpho-1- naphthylazo) 2-
naphol--6, 8 disulfonate. 1t is also known
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asFood Red 7, C. 1. 16255, Cochineal Red
A, New Coccine, Acid Red 18, 8X purple,
and E 124. Ponceau 4R is a synthetic red
azo dye which can be used in a variety of
food products. Since it is an azo dye, it may
glicit intolerance in people allergic to
salicylates (aspirin). Additionally, it is a
histamine liberator, and may intensify
symptoms of asthma. Ponceau 4R is
considered carcinogenic in some countries,
including the USA, Norway, and Finland,
and it is currently listed as a banned
substance by the U.S. Food and Drug
Administration (FDA)', although it is still
used in developing countries.

Aim Of The Work

Due to the increasing rate of
consuming foods containing food colorants
(as Ponceau 4R) especially by children with
no control on them, this works aims to
study its effect on rats lipid profile, kidney
and liver function, and some enzymes and
to see if presence of the natural ‘antioxidant
as vitamin E can minimize the hazards
effect and protect our children.

Material And Methods

The present study was carried out on
forty immature growing male albino rats of
about one month age. The weight range was
from 40-50 g. The animals were kept in
clean cages. Food and water were added ad-
libitum. The Experimental animals were
divided into four groups (10 rats/group) as
follows: Group 1{G 1): serve as control
group; Group 2 (G 2): supplemented with
vitamin E (150 mg/kg BW); Group 3 (G 3):
supplemented with Ponceau 4R (0.19
mg/kg BW); Group 4 (G 4): supplemented
with Ponceau 4R and vitamin E. These
treatments were administered orally by
stomach tube for six months. All animal
groups were weighted before beginning and
monthly during the experiment period. Half
of each group was decapitated after 3
month, while the other half were left till the
end of 6 months. At the end of the
experiment, animals were decapitated and

! «Artificial Food Colouring Warning” , BBC
News, May 8, 2007.

blood samples were taken in dry clean
centrifuge tube. Serum was separated and
kept at —20 °C until analysis. Blood
samples for hematological analysis were
taken by heparinized capillary tube. The
organs (brain, liver, kidney, heart and
skeletal muscle) were removed and cleared
in isotonic saline solution then weighted. A
piece of each organ were weighted and put
in appropriate amount of 30 % KOH for
total protein determination and in conc.
H,S0, for total lipid determination. QOther
pieces of organ were weight and put in
saline solution then homogenized for
biochemical analysis.

Measured Parameters

Certain parameters were measured.
Percentage of body weight change was
recorded monthly, Heart rates and
respiration rate were recorded according to
the method of Soliman et al. (1973). Red &
white blood cells were counted according to
Mitruka ef al. (1977). Hemoglobin level
was determined according fo Van Kampen
and Zijlstra (1961). Hematocrite value was
determined according to Rodak (1995).
Serum total lipids were determined

- according to Knight et al. (1972). Serum
‘cholesterol was determined according to

Martinek er al. (1970). Serum total protein
was determined according to Doumas
(1975). Serum albumin was etermined
according to Doumas et al. (1971). Serum
glucose was determined according to
Trinder {1969). Serum alanine transaminase
and aspartate transaminase (ALT & AST)
activity were determined according to
Reitman & Frankel (1957). Serum total
cholinesterase was determined according to
Gorun et al. (1978).

Statistical Analysis ,

Data are expressed as Mean +SE.
Data were assessed by t-test (Armitage
1974; and Lenter et of, 1982). P-values <
0.05 were considered statistically
significant.

Results

Table (1) shows percentage of body
weigh, heart rate, rectal temperature and
respiration rate changes of male albino rats
treated with Ponceau 4R and vitamin E for
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three and six months. Data of table (1)
shows insignificant change in body weight,
heart rate, rectal temperature in rats treated
with Ponceau 4R and/or vitamin E in
comparison with the control group. Also
data of table (1) revealed that a significant
decrease (P < 0.05) in respiration rate was
recorded in rats treated with Ponceau 4R
after 3 months and the opposite was noticed
after 6 months where a significant increase
(P < 0.05) was recorded when compared
with the control group. Rats treated with
vitamin E alone or in combination with
Ponceau 4R showed insignificant differ-
ences in respiration rate when compared
with the control group during the
experimental period.

Data of table (2) shows insignificant
change in the percentage of organ /body
weight changes of male albino rats treated
with Ponceau 4R and/or vitamin E for three
and six months in brain, kidney and heart,
On the other hand, a highly significant
decrease (P < 0.01) was recorded in hepato-
somatic index in rats treated with Ponceau
4R after 3 & 6 months when compared with
the control group.

Data of table (3) shows insignificant
change in the red blood corpuscles (RBCs)
count, hemoglobin (Hb) concentration and
hematocrite (Het) value of rats treated with
Ponceau 4R and/or vitamin E for three and
six months. Also table (3) revealed non
significant difference in ~ white ' blood
corpuscles (WBCs) count in all treated
groups after 3 & 6 months in comparison
with the control group except rats treated
with Ponceau 4R where they showed a
significant decrease (P < 0.05) after 6
months.

From table (4), it was clear that
treating rats with vitamin E, combination of
vitamin E and Ponceau 4R revealed
insignificant difference in total lipids, total
cholesterol, total protein, albumin, globulin
levels after 3 & 6 months of treatment. On
the other hand, a significant decrease (P <
0.01) in total lipid, total protein, albumin
and globulin level was observed in rats
treated with Ponceau 4R (only) after 3 & 6
months of treatment in comparison with the
control group, while rats’ treated with
Ponceau 4 R alone after 3 & 6 months of
treatment showed a significant increase (P
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< 0.01) in total cholesterol level in
comparison with the control group.

Table (5) shows tissue total lipids
(mg/g tissue) levels of male albino rats in
organs as brain, liver, kidney, muscle and
heart treated with Ponceau 4R and vitamin
E for three and six months. It can be seen
that rats supplemented with vitamin E
showed insignificant difference in total
lipid content in brain, liver, muscle, kidney
and heart tissues after 3 & 6 months of
treatment in comparison with the control
group. Rats treated with Ponceau 4R
showed a significant decrease (P< 0.05) in
total lipids of liver tissue, while a

significant increase (P< 0.01) in total lipids

of muscle tissue was observed. Also rats
treated with Ponceau 4R combined with
vitamin E revealed a significant increase
(P< 0.05) in total lipids in muscle tissue in
comparison with the control group after 3 &
6 months.

Data of table (6) shows that rats
treated with Ponceau 4R and/or vitamin E
revealed insignificant change in total
cholesterol in brain, liver, kidney, muscle
and heart tissues after three and six months
in comparison with the control group.

Table (7) shows tissue total protein
(mg/g tissue) of different organs of male
albino rats treated with Ponceau 4R and/or
vitamin E for three and six months. Data of
table (7) shows that rats treated with
Ponceau 4R and/or vitamin E revealed
insignificant change in total protein in
brain, liver, kidney, muscle and heart
tissues after three and six months in
comparison with the control group.

Table (8) shows serum glucose, AST,
ALT and cholinesterase of male albino rats
treated with Ponceau 4R and vitamin E for
three and six months. Data of table (8)
revealed that rats treated with vitamin E or
with dual treatment Ponceau 4R and
vitamin E showed insignificant change in
serum  glucose, AST, ALT and
cholinesterase level after 3 & 6 months.
Rats treated with Ponceau 4R alone showed
significant decrease in glucose level after 3
& 6 months (P< 0.05). Serum activity of
AST of rats treated with Ponceaun 4R
showed a significant increase (P< 0.05)
after 3 & 6 months when compared with the
control group. Rats treated with Ponceau
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4R alone showed insignificant change in
ALT activity after 3 & 6 months. Obtained
data (in table 8) revealed insignificant
difference in cholinesterase activity in all
treated groups after 3 & 6 months in
comparison with the control group, except
rats treated with Ponceau 4R, which
showed highly significant, decrease (P<
0.01) in cholinesterase activity after 3 & 6
- months. '

Table (9) shows tissue AST & ALT
activity (U/g tissue) of different organs of
male albino rats treated with Ponceau 4R
and vitamin E for three and six months, It is
clear from the table that rats treated with

vitaminh E alone or in combination with

Ponceau 4R or treated with Ponceau 4R
alone revealed insignificant change in AST,
ALT activity in brain, liver, kidney, muscle,
and heart tissues after 3 & 6 months when
compared with the control group except
AST activity of rats liver treated with
Ponceau 4R alone where it showed a
significant increase (P< 0.05). Data of the
table (9) reveal that despite the insignificant
change of AST activity in brain, but the
activity is  increased insignificantly
especially with rats treated with vitamin E

alone (41.37 %).

Table (1): Percentage of body weigh, heart beat rate, rectal temperature and respiration
rate changes of male albino rats treated with Ponceau 4R and vitamin E for

three and six months.

3 Months 6 Months
Control Vitamin E Ponceau 4R Pc_mcez}u 4R & Control Vitamin E Ponceau 4R Pt?noes.nu 4R &
(150 mp/ke) (0.19 mg/kg) | Vitamin E (150 mg/kg) (0.19 mg/kg) | Vitamin E
Body Weight 23.56£2.83 | 25.13£1.30 27.36+2.14 25.3940/93 22.11%1.27 19.48£1,72 16.424:2 84 20:91+1.59
Heart Beat Rate 315.0+4.01 311.043.48 318.0£3,27 314.0£3.73 312.043.74 316.0+4.00 310.043.16 314.0+£4.31
Rectal Temperature 37.35:0.04 | 37.4120.07 | 37405006 | 37.4220.05 3726:005 | 37.24£0.08 | 37272006 | 37.37+0.08
Respiration Rate 110.6+1.82 115,3£1.59 103.1£1.93* 113.6x1.49 109 442.7% 113.241.96 120.4+3 2* 114.242.33
*: Significant, P < 0.05
Table (2): Percentage of organ /bedy weight changes of male albino rats treated with
Ponceau 4R and vitamin E for three and six months
3 months . 6 months ) -
Control Vitamin E Ponceau 4R Ponc-eau . 4R Control Yitamin E Ponceau 4R Ponceau 4R &
| ) (150 mg/ke) | (0.19 me/ke) | & Vitamin E (150 mg/ke) (0.19 mg/kg) Vitamin E
| Brain 0.95£0.06 | 1.03x0.12 0.75+0,08 0.78+£0.08 0,59+0.01 0.63+0.04 0.58+0.03 0.63+0.03
{ Liver 3.43£0.10 | 3.36x0.09 2,90+0,04** 2.99+0.18 3.01£0.08 | 2.85+0.09 2.61£0.051** | 2.92+0.07
| Kidney | 0.62+0.02 | 0.64:0.04 0.53+0.04 0.57::0,01 0.65+0.04 0.63+0.04 0.62+0.02 0.560.02
Heart 0.34£0.03 | 0.51+0.18 0.31£0.01 0.29+0.01 0.29+0.01 0.31£0.02 0.33+0,02 0.34+0.03
**: Highly Significant, P < 0.01
Table (3): Mean values of red blood corpuscles (RBCs) count, white blood corpuscles
(WBCs) count, hemoglobin (Hb) concentration and hematocrite (Het) value male
albino rats treated with Ponceau 4R and vitamin E for three and four months.
3 months 6 months
Control Yitamin E Ponceau 4R Po‘ngeau; 4R Control Vitamin E Ponceau 4R Poncean 4R
(150 mg/kg) | (0.19 mgfkg) | & Vitamin E (150 mg/kg) | (019 mg/kg) | & Vitamin E
RBCs | 7.88+0.12 8.06+0.25 7.40+0.18 7.90£0.29 7.50+0.41 6.82£0.31 6.52+0.14 6.74+0.37
WBCs 11.56+0.88 | 9.90x0.34 8.1240,78 10.20x0.34 12.32+:0.40 11.38+0.24 10.34+0.49* 12,140.25
Hb g/d] 15.18+0.59 15.80£0.25 ° | 13.25+0.80 16.18+0.22 14.38+0.38 14.40+0.27 12.34£0.86 14.72+0.64
Het % 47.06£1.93 50.24£1.10 47.72%0,93 50.56x1.67 45.76+1,37 44.62+2.39 42,58+2.17 49,42+1.36

**: Highly Significant, P < 0.01
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Table (4): Serum total lipids, total cholesterol, total protein, albumin, globulin and A/G
ratio of male albino rats treated with Ponceau 4R and vitamin E for three and

six months.
3 Months 6 Months
Conra__ | i e | | com | ey |ty | v
Total Lipids (mg/dl) 352,3228.21 | 352542123 | 262.7£5.12%* | 334.36£14.53 [ 357.5248.05 | 358.9428.52 | 311,78+5.04** | 338.78+7.13
TotalChelesterol (mg/dl) | 123.24+2.01 | 122,32+1.54 | 145.8:537%* | 127.06+3.32 114,34+4.91 | 118.7625.81 | 133.0£2.45%* | 11592£2.91
Total Protein (g/dl) 6.900.07 6.98+0.12 5.620,12%% 6.76:0.24 6.7620.10 6.560.13 5.76+0.10%* 6.5620.14
Albumin (g/dI} 4,50+0.08 4.16+0,19 3.6020,07%% 4.2540.15 4,4320.07 4.64+0.13 3.640.09%* 4,48£0,07
Globulin (g/dD) 2.40+0,14 2.28+0.10 2.02+0.07* 2.510,14 2.330.04 1.92+0.21 2,1240,16 2.080.17
A/G ratio 1.88£0.14 1.48+0,18 1.78+0.05 1.690.16 1.90+0.02 2.42£0.34 1.7220.17 2.15+0.21
*: Significant, P < 0.05, **: Highly Siguificant, P < 0.01
Table (5): Tissue total lipids (mg/g tissue) of male albino rats treated with Ponceau 4R and
vitamin E for three and six months.
3 Months 6 Months
Control Yitamin E Ponceau 4R P?ncea}u 4R & Control Vitamin E Poncean 4R Pt.mcea..u 4R
(150 mg/kg) {0.19 mg/kg) Yitamin E {150 mg/kg) (0.19 mg/ke) Yitamin E
Brain 79.48+5.63 89.58+3.88 74.86+3.20 76.12+2.89 59.44+4.28 69.84+2.97 62.72+2.27 53.94£3.19
Liver 91,76+3.51 96.10+5.93 74.74+6.41* 77.62+7.46 86.08+4.29 75.50+3.69 65.68£5.47 73.62+4.44
Kidney | 55.92£1.90 60.08+1.00 52.34+1.74 58.58+4.16 62.82+3.61 56.90:2.30 59,8442.84 59.52+3.10
Muscle | 51.08+6.74 65.60+4.30 80.10+£2.41** 73,903,074 -40.98+2.30 47.24+4.62 58.40+1,98%* 51.40+£3.00*
Heart 58.60+2.61 | 63.6242.88 62.90+5.69 64.36+2.08 53.58+6.50 51.66+3.30 55.90+2.71 45.5643.83
*: Significant, P < 0.05, **: Highly Significant, P < 0.01
Table (6): Tissue total cholesterol (mg/g tissue) of different organs of male albino rats
treated with Ponceau 4Rand vitamin E for three and six months.
3 Months 6 Months
Control Vitamin E Ponceau 4R (Ponceau 4R Control Vitamin E Ponceau 4R |Ponceau 4
(150 mg/kg)  |(0.19 mg/kg) |& Vitamin E (150 mg/kg)  [(0.19 mg/kg) |& Vitamin E
Brain 06.42+3.24 79.58+5.64 67.17£6.20 60.95+4.27 80.54+3.89 87.6743.73 74.62+1.90 72.55 £3.72
Liver 55.47x2.77 58.8443.46 59.84+2.49  |58.48+3.32 59.39+3.69 60.94+4,73 64.65+5.23 61.2542.85
Kidney 61.33+£2.72 62.43+£3.83 62,79+3.91 58.11+3.65 61.564:2.46 63.54+2.22 66.08+2.76 59.94+2.04
Muscle 55.50+£ 3.79 [59.60+2.82 |62.56+2.61 49,92+ 2,93 5597483 [57.16:2.06 |59.74+3.31 53.1142.18
Heart 64.20+3.11 [63.79+2.66 |63.16+2.48 [58.17+2.27 [68.08+2.49 |66.58%2.09 166.26+2.39 |65.10+2.31
Table (7): Tissue total protein (mg/g tissue) of different organs of male albino rats treated
with Ponceau 4R and vitamin E for three and six months,
3 Months 6 Months
Control Vitamin E  |Ponceau 4R {Ponceau 4R Control Vitamin E  |Poncean 4R P(_mceau 4R &
(150 mg/kg) |(0.19 mg/ke) |& Vitamin E (150 mg/kg) |(0.19 mg/kg) |Vitamin E
Brain 43.36+1.80 [41.28+2.02 |38.54+1.50 [39.14+1.86 |44.06+£2.75 |39.70+:1.80 139.40+:3.47 40.44+£3.06
Liver 40.06:3.26 |33.76:2.89 |35.56+2.97 (50.28+3.89 [49.74+2.81 [41.96+2.71 [41.88+:2.16 44.94+2.79
Kidney 26.04+3.77 [29.20£3.32  |22.18+2.69 (22.20+1.99 (44.22+4.44 |42.78+3.94 139.34+2.15 42,18+:2.38
Musele 32.62+3.14  |36.04:4.36 [29.76:£1.96 [42.16+3.16 |42.76:4.30 |42.52+3.59 [47.32+2.65 39.86:3.83
Heart 33.40+4.44 |27.44%1.83 [25.84£2.05 [27.7442.59 |38.60+2.21 [42.6242.50 [43.10+2.43 46,10+2.49
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Table (8): Serum glucose, AST, ALT and

.and cholinest -0f male albino rats treated with
Ponceau 4R and vitamin E for thiree and six- months.
| 3 Months ~ 6 Months -
: Control Vitamin E|Ponccan 4R|Ponccan 4R Control Vitamin E|[Poncean 4R|Ponccau 4R
.' IS0 mg/kg (0.19 mg/Kg) |+ vitamin E 150 mg/kg 0.19_m$ + vitamin E
Glucose (mg/dl) [99.38+6.34 160.10+8.46 [76.4+3.27%* [114.30£3.20 96.3444.16 [90.60+3.64 |79.60+3.81* 97.22:44.47
AST (UM 27.94 £1.55 |29.04 +0.96 [40.6+:4.12%* 30.20 £2.00 |30.98 20,40 28.38 £1.23 [35.40:+1.47* [32:64 £1.21
ALT (U/L) 24.50 =150 |26.30 £1.01 [23.30 +2.78 [25.98+1.14 - 24.64 £1.19 25.50 £1.32 |28.34 £1.24 [25.23 £0.84
| Cholinesterase (11.70 £0,89 [9.22 +1.19 7.96:0.44%* (12,18 +0.44 [10.50 £1.05 19.62 £0.74  6.12+0.58** [10.46 +0.36

*: Significant, P < 0.05, **: Highly Significant, P < 0.01

Table (9): Tissue AST & ALT (u/g tissue) of different organs of male albino rats treated
with Ponceau 4R and vitamin E for three and six months.

*: Significant, P < 0.05°

Discussion

The present study is concerned with
the effects of synthetic food colorant
(Ponceau 4R) as preservative added to
foodstuffs. Most of those that are used in
developing countries are not permissible
(AL-Sharkawi et al, 1996) although now
the regulation is towards using antioxidant.

Data of the present study showed that
rats treated with vitamin E showed no
significant change in body weight, which is
in agreement with Meyer et o/, (1989); and
Eder and Kirchgessner (1998) whe
observed that the level of vitamin E in the
diet had no effect on body weight gain.
Data of the present study showed that rats
treated with Ponceau 4R showed no
significant change in body weight, which is
in agreement with Brantom ez al. (1987 a,
b) who found no change in body weight of
rats fed Ponceau 4R at dietary level {0, 50,
500, 1250 mg/kg BW), but they also found
that high dose (toxic level) of Ponceau 4R
lower body weight gain without any
reduction in food intake. The reduction in
body weight may be due to a reduction in
food utilization (Grant and Butier 1989) or

3 Months 6 Months
Control Yitamin E|Ponccan  4R|Ponccau 4R Control Vij.‘amin E[Ponccan 4R Ponccat! 4R

150 mg/kg  10.19 mg/ki +vitamin E 150 mg/k; 0.19m + vitamin E
\ST Brain 17.84£1.92  125.22+2,32  [21.40+2.90 22.30+1.91  [22.30+1.88  [23.0242.14 - [24.66+1.1¢ |23.1242.21
Liver 20.2242.49  |23.82+2.91 |29.82+2 46* 20.60+2.24 21724261  [22.02+1.86 . |30.62£2.31 |19.78x1.67

Kidney 20.60+2.27  [22.90+3.52 [|23.12+2.13 19.2422.41  21.12+1.38 . [18.24+1.74 [19.56+1.80 |18.68=1.61 .
Muscle 18.62+1.64  |20.2632.10 [20.70 £2.23 20.8242.64  18.54+1.68 [17.76+1.26 |17.32+1.35 |18.16%2.25
Heart 16,52+1.82  |16.10£1.33  [19.30 +3.22 18.2442.49 22.88+2.23 |19.4042.42 [22.30+1.88 . |19.00=2.50
T Brain 16.14£1.36 _ [19.18+1.83 . [16.04+1.47 16.80£2.00  [15.940.90  -[15.48+1.08 |15.32:0.95 13.88+0.38
Liver 14.40+1.48  [20.78+2.03 [15.28+1,35 13.56x1.60  [15.44£1.12  [1624+1.32  [16,08+1.23 [16.18+1.36
Kidney 15.22+1.77  [21.5443.44  |15.32+1.80 18.9242.97  116.66+1.13 ~ [16.52+1.17 [15.78+1.40 |16.84+1.37
Muscle 13.70£1.02  |15.34£1.80 |15.48+1.36 15.9442.25  [19.9842.55 [16.18+1.33 |18.08+1.16 16.24+31.32
Heart 16.20£1.33  |22.3642.15 [21.94+2.23 18424224  |17.84:£1.52  ]18.92+2.69 |14.60£0.45 |15.52%0.85

vitamin C deficiency according to Uchida
et al. (1990).

The  present study  revealed
insignificant change in rats’ heart rate in
any treated groups till the end of the
experiment. The stability. of body
temperature may be due to ‘the high ability
of rats to adjust their body temperature
(Helal er al, 1997). Data of the present
study showed insignificant change in rats
respiration rate in groups treated with
vitamin E alone or with Ponceau 4R. On the
other hand, groups treated with Ponceau 4R
showed a significant decrease in respiration
till the third month then a.significant
increase was noticed from the fourth month
till the end of the experiment. This
increment may be due to more oxygen
requirement in the in the internal organs
and it also attributed to the decrease in the
red blood cell count and Hb content (Helal
et al, 1997). These are in disagreement
with Mcdoniel ef al. (1993) and Isliker e
al. (1997) who suggested that supplem-
enfation with vitamin E- stabilizes the
cardiomyocyte as well as the mitochondria
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membranes probably by preventing the
detachment of their outer membrane. The
inner mitochondria membrane is not
sensitive to vitamin E depletion since the
respiration rate was not affected Isliker et
al. (1997).

Data in the present study indicate
insignificant difference in percentage of
heart, brain and kidney organs weight/body
weight in all treated groups (vitamin E
andfor Ponceau 4R), while hepatosomatic
index showed a significant decrease in rats
treated with Ponceau 4R. Farag er dl
(1991) reported no change in the weight of
liver, heart, kidney, spleen and brain organs
in animals receiving natural antioxidant.
They attributed this to the reason that
stimulation has not taken place for enzymes
necessary to breakdown these antioxidants.

The present work showed insignif-
icant change in red blood cell count, Hb
concentration and hematocrite value in
groups treated with vitamin E. Moriguchi
(1990) found that red blood corpuscles
count increased with increasing content of
vitamin E. The feeding of Ponceau 4R led
to a significant decrease in erythrocyte
count and hemoglobin level due to iron
deficiency. Also the decrease may be due to
the prevention of RBC synthesis via
inhibition of erythropoiesis in bone marrow
or may be due to iron deficiency anemia,
hemolytic anemia, microcytic anemia.
These results are in agreement with Mason
et al. (1974); and Abu El-Zahab et al
(1997). The feeding of Ponceau 4R (200
mg/kg BW & 200 mg/L drinking water) led
to a significant decrease in erythrocyte
counts by 14.2 % (Gautam et al. 1986). The
feeding of Ponceau 4R led to a significant
decrease in WBC counts till the end of the
experiment, while rats treated with vitamin
E showed insignificant difference. Our
results are in agreement with Tan et al
(1992) and Soheir er al (1996). The
reduction in WBCs count lower the defense
mechanism (immune system) which play an
important role in attacking and interacting
with foreign antigens and initiating a
primary immune response.

Data in the present study indicate
insignificant change in serum total lipids of
rats treated with vitamin E alone or in
combination with Ponceau 4R, while
treatment with Ponceau 4R alone revealed a
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highly significant decrease in total lipids in
serum, liver. These decreases in total lipids
may be due to lipolysis, via stimulation of
hormone sensitive lipase (Abd El-Dayem,
2002). _

Data in the present study revealed a
highly significant increase in serum total
cholesterol levels of rats treated with
Ponceau 4R till the end of the experiment.
A highly significant decrease was observed
in heart total cholesterol. The elevation in
serum total cholesterol level may be
attributed to the blockage of liver bile
ducts, causing reduction or cessation of its
secretion to the duodenum. Consequently, it
appeared in the serum causing cholestasis
(Hassan et al., 1995 and Helal et al., 1997).
Also the elevation may be due to the
mobilization of the free fatty acids from the
adipose tissue to the blood stream and
increase level of acetyl Co-A, leading to
increase in the synthesis of cholesterol. The
results are in agreement with the finding of
Gomaa (1995); Hassan et al. {(1995) and
Helal et ai. (1997).

The present study indicate a highly
significant decrease in serum total proteins
and albumin levels through out the
experimental period in rats treated with
Ponceau 4R. This reduction may be due to
substantially of protein synthesis by the
liver, this depression may be due to an
alteration in the intracellular protein
synthesis mechanism and that the oxidative
enzyme changes were probably secondary
in altering proteins. These results are in
agreement with Hurkat (1977); Shakoori et
al. (1988). Also Mekkawy et al. (1988) and
Amr ef al. (1994) who reported that the
decreases of protein might be due to
reduction of serum globulin level supports
with the disturbances on the immun-
oglobulin production, these was accomp-
anied by a decrease of body weight gain
and this may be a result of toxicity
especially on the muscle. The decrease in
serum albumin level may be due to loss of
protein from the elementary tract, or due to
decrease protein formation in the liver
(impaired ability of the liver to form
albumin), This result were in harmony with
that obtained by Said er al. (1992), who
concluded that the decrease in serum
albumin level was due to trap of protein
from the elementary tract or due to hepatic
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necrosis. Rats treated with Ponceau 4R
showed significant decrease in globulin
level after 3 months of treatment, which
may be due to the disturbance on
immunoglobulin production.

Glucose is the key molecule in
carbohydrate metabolism. The present data
showed significant decrease in serum
glucose level of rats treated with Ponceau
4R. This may be due to the effect of
Ponceau 4R on cells of pancreas which lead
to increase secretion of insulin hormone
which reduce glucose in serum or the
decrease may be due to liver disease; or due
to adrenocortical insufficiency, anterior
pituitary insufficiency. and hypothyroidism
as indicated by Katzung ( 1995).

The present data showed highly
significant increase in serum AST activity
of rats treated with Ponceau 4R through out
the experiment. Elevation of transferase
activity in blood has been considered as an
indicator of tissue damage, However, other
factors are considered for this process such
as alteration in permeability of cell
membrane, increasing the synthesis of the

enzyme or decreasing the rate of

degradation of the enzyme (Dinman ef 4l
1963; Luckens and Phelps 1969). Ignatov
(1976) recorded that the elevation in serum
AST is due to the degradation and necrosis
of liver cells, which is accompanied by a
damage of cell wall, cytolysis and so
pouring a considerable amount of these
mitochondrial enzymes into the blood
stream. The present results are in agreement
with those obtained by Yani er ai, {1991);
Abd El-Dayem (1992); and Ahmed &
Mona (2000).
Generally the activities of ALT &
AST are considerably increased following
the administration of various hepatotoxic
compounds, which lead to acute hepato-
cellular damage or extrahepatic obstruc-
tions by being considered as highly sensi-
tive liver markers (Abu El-Zahab e af
1997). Saleh (1986) related the elevation of
ALT & AST activities to the damage of the
liver cell, while Abu El-Zahab er . (1997)
report that coloring agents induce liver
tissue damage and cause a significant
increase of ALT, AST & alkaline
phosphatase activities in rats serum.
Acetyl cholinesterase inhibition is one
of the most important negative effects and

the interaction with the enzyme results in
acute cholinergic poisoning (Wills 1972;
and Howard & Janice 1989). Data of the
present work showed that rats treated with
Ponceau 4R showed a significant decrease
in serum cholinesterase activity after 3 & 6
months of treatment. These decreases may
be a sign of metabolic alterations of brajn
cholinergic synapses, which form a part of
an inhibitory mechanism ‘controlling the
activity of cholinergic neurons. The
inhibitory effect of Ponceau 4R administ-
ration on cholinesterase activity could be
due to a direct action on the enzyme
activity (Abd El-Rahiem et al. 1999) or due
to hepatic parenchyma disease.

Conclusion

It is clear that the administration of
food colouring as Ponceau 4R to tats
caused many disturbance in different
parameters of rats. It is recommended that
the use of Ponceau 4R as food colouring
must be limited due to its hazardous effect
to the children and human health. It is
recommended to use vitamin E as
antioxidant to prevent the toxic effect of
food colouring substance.
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