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ABSTRACT

The present study investigated the effect of some natural
colorants (curcumin, -carotene, tlibiscus water extract) and synthetie
ong (Quinoiine Yellow) on some biochemical and hematological
parameters in male albino rats with histopathological examination of
sections from liver. The natural and synthetic colorants were given
daily for 4 wecks 2 at doses: 100 and 200 mg/kg body weight (bw),
while Hibiscus cold and hot water extract at 350 and 400 mg/kg bw
respectively. Feed efficiency ratio was increased significantly with
curcumine and Quinoline Yellow (100 mg/kg/bw) and both doses of
B-carotene compared with the control group. AST was not
significantly changed in male rats administrated with natural and
synthetic colorants, while a significant increasc in ALT and ALP was
noticed 1n rats treated with B-carotenc and Quinoline Yellow at dose
200 mg/kg bw respectively. Natural and synthetic colorants at
ditterent doses did not causc any significant difference in total protein,
albumin and blood urea nitrogen contents for treated rats. As
exception, B-carotene 200 mg/kg caused significant decrease in total
protein and albumin when compared with control rats. A significant
increase in total bilirubin concentration was found in rats treated with
both Ilibiscus cold and hot extracts comparcd with the control
animals. The levels of 1otal hemoglobin (Hb)y were highly when rats
treated with both doses of Quinoline Yellow and both Iibiscus cold
and hot cxtract. The results did not demonstrate any significant cffects
of both natural and synthetic colorants on % deferential leucocyte
count comparing with control. Histopathological examination of liver
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of rats exposed with high dose of natural and synthetic colorants
showed mild pathological changes. It's concluded that these colorants
must be used under limited restrictions and recommendations to avoid
any damage or diseascs that hurt human health.

INTRODUCTTON

Natural and synthetic colour additives were used cxtensively to
colour foods, drugs and cosmetics (Hallagan ef af., 1995). Colour is an
important characteristic and selection criterion for food choice. The
studies of Clydesdale (1993) have highlighted this importance and
have shown how selection may change among ccrtain populations and
over time. Colorants have been used for many years in the
pharmaccutical industry in order to add colour to many medicinal
products, as well as to ensurc the same colour for all the batches of a
given product (Rowe ¢t al., 2003).

Curcumin, commonly called diferuloylmethane, 15 a
hydrophobic polyphenol which responsible for the yellow color of
turmeric, and is used widely in the food industry as a natural food
coloring agent and curry powder as spice (Buescher and Yang 2000).
Natural curcumin isolated from powdered rhizome of Curcuma longa
.. (Zingiberaccae). It has been identificd as the active principle of
turmeric, chemically; it is a bis-a, B- unsaturated B- diketone that
cxhibits keto-cnol tautomerism. The yellow-pigmented fraction of
turmeric comntains curcuminoids, which are chemically rclated to its
principal ingredient, curcumin. The mgjor curcuminoids present i
turmeric are demcthoxy curcumin {(curcumin [I), bisdemethoxy
curcunin (curcumin IT), and cyclocurcumin (Kiuchi er a/., 1993).

Carotenoids are a group of natural pigments present in fruits and
vegetables imparting it their colours from yellow to red. The
predominant carotenoids obscrved in the plasma arc [B-carotene,
lycopene, lutein and a-carotene, accounting for more than 90% of the
circulating carotenoids in humans (Rock, 1997). Some dictary
carotenoids, such as B-carotcne, serve as an important source of
vitamin A, which is the major known function of carotenoids in
humans. 3 -carotene is a hydrocarbon CisHse that has a B-ionone
structurc as the terminal ring system at cach side of the polyenc chain.
Carotenoids containing at least one unsubstituted B-ionone ring and a
polyenc chain are potential precursors of vitamin A. The preformed
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vitamin A is only present i1 animal products (e.g. liver, eggs, milk
products), thus, m countrics where the intake ol animal products is
low, carotenoids have to meet (Lc. by 80% or more in Asia and
Africa) the vitamin A requirements ( Woutersen ef al., 1999).

Hibiscus sabdariffa, commonly known as Roselle or red Sorrel,
is widely grown in Central and West Africa and South-East Asia. The
red and fleshy cup-shaped flower calyces are consumed worldwide as
a cold beverage or a hot drink. Thesc extracts are also used in folk
medicine to treat many complaints that include high blood pressure,
liver disease and fever (Wang ef al., 2000). The pigments contained in
the flowers of libiscus species are anthocyanins such as cyaniding -3
-glucoside and delphinidin -3-glocoside (Nakamura ef al., 1990).

Quinoline Yellow 1s a quinophthalone synthetic yellow dyec
preparcd by sulfonating 2-(2-quinolyl) indan-1, 3-dione. It consists
essentially of a mixture of sodium disulfonates, monosulfonates and
trisulfonates (Code of Federal Regulations, 2000) and the quantities of
these components vary widely according to the synthesis conditions
(The Merck Index, 2001). Quinoline yellow is an acid dye which is
used in coloring fibers, leather; paper, agrochemicals, fertilizers,
detergents, wood, and ink, externally applicd cosmetics, cte. The wide
use of the dye in industry and its water-soluble nature maximize its
chances to be found as a contaminant in industrial efflucnts. Though it
is considered less toxic than its spirit soluble counterpart, its oral
consumption is prohibited, particularly for infants and children
{Coleman, 1991).

Therefore, the present study aimed to evaluate the effect of some
natural colorants (curcumin, f-carotenc, Hibiscus water extract) and
synthetic one (Quinoline Yellow) on blood of male albino rats and the
relation of these colorants with some common discases. Some
hematological and biochemical parameters were determined in the
blood together with histological cxamination of scctions from liver of
rats of differcnt groups uscd in the present work.

MATERIALS AND METHODS

1. Chemicals

The natural colorants curcumin and [j-carotene were purchased from
Sigma chemical company, St Louis, MO, USA, where the calyx of
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Hibiscus sabdariffa was purchased from local market. The synthetic
colorant Quinoiine Yellow was obtained from Merck Limited, India.

2. Animals

54 male albino rats (Sprague-Dawcly), Rattus norvegicus albinu s,
weighting 140-160 gm were housed in the biological laboratory of
Chemistry department, Faculty of Agriculture, Minia University. Rats
were kept under the laboratory conditions for two weeks as an
acclimatization period. They were housed in special healthy standard cages
and maintained on ad /ibitum for water and a standard rat chow dict which
contains 1 7% protein. Animal experiments and housing procedures were
performed in accordance to the animal care rules and they were approved
by the authorities of the University.

3. Experimental design

Rats were randomly divided mto nine groups as the following;
Group (1): control group which was given distilled water. Group (2):
rats of this group were given daily 100 curcumin mg/kg body weight.
Group (3): rats of this group were given daily 200 curcumin mg/ky
body weight. Group (4): in this group rats were administrated daily
with 100 B-carotene mg/kg body weight. Group (5): in this group rats
were admimstrated daily with 200 B-carotene mg/kg body weight.
Group (6): albino rats were given daily 100 Quinoline Yellow mg/kg
body weight. Group (7): albino rats were given daily 200 Qumoline
Yellow mg/kg body weight. Group (8): the male rats of this group
received daily 350 Hibiscus sabdariffa cold water extract mg/kg body
weight. Group (9): the male rats of this group received daily 400
Hibiscus sabdariffa hot water extract mg/kg body weight.

The body weight and food consumption were recorded through
out the period of cxperiment. At the end of experiment (4 weeks)
blood samples were taken from the retro-orbital plexus from all
anmimals of cach group after ancsthetized by dicthyl cther. Each sample
was divided into two portions: the first portion was used for
hematological, Immunological studies and determination of
hemoglobin using 10% ethylenediaminetetraacetic acid (EDTA) as
anticoagulant and the second portion of the sample was centrifuged at
3000 rpm for 15 min, the obtained supernatant (serum) kept at -20°C
until used in biochemical analysis. Animals were dissceted as quickly
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as possible and liver, kidney, and testis were excised, wiped with filter
paper and weighted.

4. Hematological and Immunological parameters

Blood collected in 10% EDTA was analyzed for red blood cells
(RBCs), white blood cells (WBCs) as described by Dacie and Lewis
(1984) and piatelets count as described by Wu and Hoak (1974), while
hemoglobin = concentration (Hb) was measured according to
VanKampen and Zilstra (1961). Ilematocrit value (HCT %) or
packed cell volume (PCV) was determined by centrifuging blood in
heparinized microhematocrit tube (capillary tubes of Imm internal
diamcter and 7.5 cm length) for 5 minutes at 15,000 r.p.m (Dacie and
Lewis, 1991). The percentage of each type of the total leucoeyte
population in relation to the total count of counted WBCs was
determined according to Schalm ef al. (1975).

5. Biochemical methods analysis

Total protein, albumin, and blood urea nitrogen (BUN) were
determined according to the methods of Gornal ef al. (1949), Doumas
et al. (1971) and Fawcctt (1960) respectively, Liver luncuon as
aspartate aminotransferase (AST) and alanine aminotransferasc (ALT)
were measured with colorimetric method (Reitman and Frankcl,
1957). Alkaline phosphatasec (ALP) was measured colorimetrically
{(Belfield and Golberg, 1971). Total and direct bilirtubin was
detcrmined colorimetrically (Walters and Gerarde, 1970).

6. Histopathological Determinations

Sections were taken from the liver of rats in different groups and
fixed in 10% formol salinc for twenty four hours. Washing was done
in tap water then serial dilutions ol alcohol (methyl, cthyl and absolute
cthyl) werc used for dehydration. Specimens were cleared in xylene
embedded in paraffin at 56 degree in hot air oven for twenty four
hours. Paraffin bees wax tissue blocks were prepared for scctioning at
4 microns thickness by slidge microtome. The obtained tissue sections
were collected on glass slides, deparaffinized, stained by hematoxylin
and cosin and examination was done through the light electric
microscope (Banchroft et a/., 1996).
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7. Statistical analysis

Data were subjected to the ANOVA analysis using the MSTAT
C program version 3 and means were compared using L.8S.D - rang
according to {(Gomez and Gomev, 1984).

RESULTS AND DISCUSSION

1. Changes in body weight and food consumption;'

Data in Table (1) reveal no significant difference in the body
weight gain allover the course of administration. Feed efficiency ratio
was increased significantly in group 3 (curcumine 100 mg/kg/bw). in
group 4 and 5 (both doscs of -carotene) and in group 6 (Quinoline
Yellow 100 mg/kg bw), on the other hand the ratio significantly
decreased with Hibiscus hot extract compared with the control group.
Our results were in agrecement with Eboh et af. (1997) who found that
[B-carotene not affected body weight gain. Ganiger ef al. (2007} stated
that therc were no treatment related effccts in group mean body
weights and net body weight gains for animals treated with curcumin.
Essa and Subramanian (2006) found that there is no significant change
in body weight of animals in the expcrimental groups treated with
Hibiscus extract when compared with controls. Tansen er @l (1960)
found that there is no treatment related effccts were observed on body
weight, fced intake in the rats treated with Quinoline Yellow.

Table (1) Effects of curcumin, P-carotene, Ilibiscus extract and
Quinoline Yellow on body weight and feed efficiency ratio of male rats.

Initi Lo Daily hody | Daily feed Feed
Groups .Il]llill Final weight weight gain intake efficiency
I weight (g} {(g) =g cleney
8) (g ratio (%)
| Contral 1607=13.60 | 261.8°=16.69 3.636° 19.820 18.345° |
Curcunzin 100 mg kg C60%=1300 | Cen = lay | oo™ R
Curcumin 200 mg'kg 160" =10.47 | 269.6'10.6 3 5387 18.91G 18 8147
B-carotene 100 mg'kg 45 =611 | 2634990 4.350" 17.280 28174
[ f-carotene 200 meky 1407 =362 | 263 8%=8.09 4164™ 18970 | 219300
Quinoline Yellowl00 meke | 143" =693 [ 1388644 41387 18.660 12283
Quinoline Yellow 200 me'ke | 141°=4.29 244°=4.94 1.698% 17.980 20,567
Hibiscus cold extract 3772081 | 26361429 | 3808 18520 . 20.561™
Hibiscus hot ¢xtract 1600 =10.71 | 247.2%2.02 3114 19 874 { 1567
LSD s | 29.36 2832 |7 0464 ] [ 2504

Each value represents mean of 6 replicants =Standard Error (SE).



J. Biol, Chem, Fnviren. Sci., 2010, 3(3), 537-554 543

2. Changes in relative wcight of some internal organs:

Data given in Table (2) indicate that curcumin, B-carotenc,
Hibiscus extract and Quinoline Yellow did not cause signiticant
changes in liver, kidney and testis relative weight to the total weight
of the treated albino rats through the experimental period than control
group. As exception, curcumin and Quinoiine Ycllow when
administrated at the higher dose 200 mg/kg caused significant
decrease in relative weight of liver afier 4 weeks of treatment. On the
other hand administration of fi-carotene at dose 200 mg/kg bw caused
significant increasc in rclative testis weight comparing with control
group. The achieved results are in agreement with previous studics as
Iiboh er al. (1997) who stated that relative liver weight was not
significantly affected by f—carotene (0.01% and 0.02%) in broilers.
Inano ef al. (1999) showed that the treatment with curcumin increased
Hver weight significantly (P < 0.01) in rats fed the diet containing 1%
curcumin for 1 year. Ishida et al. (2004) stated that none of the doses
(20, 100, 300 and 900 mg/kg) of curcumin eftect on liver weight of
mice. Following 30 days of oral administration, /. sabdariffa aqueous
cxtract given to rats at 250 and 1000 mg/kg/day did not demonstrate
any significant effccts on body weight, liver weight, % relative liver
weight body weight gain as well as rclative food consumption and
relative water consumption (Prommetta ef al., 2006). In an oral
{ceding study, rats (5 per sex) were fed diets containing 0, 125, 250,
500, 1000, 2500 mg/kg bw/day methylated Quinoline Yellow for 90
days. No treatment-related effects were observed in relative organ
weights (Hansen ef al., 1960).

Tabie (2) Effects of curcumin, [B-carotene, Hibiscus extract and
Quinoline Yellow on relative weight of Liver, kidney and testis to total

body weight of male albino rats.

Groups Liver{ %) weight | Kidney ( %) weight | Testis( %) weight |
Contrel 3.868™ +0.033 0.582%0.013 0.945°=0.02
| Curcumin 100 mg/ke Do as07 =008 | 1. 70670037 | 0.946"=0.02
Curcumin 200 mg/ke 3004 =0.038 0.804"'=0.030 0.998"=0.05
" B-carotene 100 mg'ke 308970318 R 1074% 0,02 |
| i-carotene 200 muke 35047 =161 0.558"=0.020 1.134°=0.09
Quinoline vellow 00 mg/kg 3.593720.0617 0.656°c0.021 1.099%=0.04
| Quinolme vellow 200 mgke + 3.069°=0.106 03190016 | L6327 =001
Hibiscus cold extract 3.5677 =0.108 (1.859%:0.062 1.078%=0.02
Hibiscus hot extract 3.409™ =0.106 i 056°0.029 0974"=001 |
LSDat, . T 04ls 0,638 0.152

Each value represents meat: of 6 replicants =SE.
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4. Changes in Biochemical parameters:

Scrum biochemical parameters such as AST (GOT), ALT (GI'])
and ALP were not significantly changed m male rats administrated
with natural and synthetic colorants. TTowever a signilicant increase in
ALT was noticed in rats treated with B-carotene 200 mg/kg bw. The
same icrease in ALP was achicved in rats treated with Quinoline
Yellow 200 mg/kg bw (Table 3). There arc no changes in laboratory
indexes including serum concentrations of GOT (AST) and GPT
(ALT) in the f—carotene treated group. (Murata ef al., 1994). Essa ef
al. (2005) stated that rats treated with cthanolic extract of 71
Sabdariffa (250 mg/kg bw) alone showed no significant differences in
levels of AST, ALT and ALP when compared with control rats. Also,
Prommetta ef al. (2006) indicated that admimistration of H. sabdariffa
aqucous extract at the levels of 250 and 1000 mg/kg/bw did not cause
any significant effects on serum AST, ALT and ALP of the treated
rats comparing with control group.

Table (3) changes in the enzyme activities of serum (AST), (ALT) and
(ALP) of male rats administered with curcumin, B-carotene, Quinoline
Ycllow and Hibiscus extract.

.. Groups
Conuol

ALT (U/L)

AST (U/L)

ALP (IU/L)

56,8 % 1 60

17 4365'=0.63

83.6777=5.05

Cwewnin 100 me/kg

62,2526 00

16006 =] 05

694064 =2 86

Curcumin 200 mgkg,

G4 60 Ty 82

[F-carolcne 100 mg'kg

(J‘:“ . zll_igk:z: l_,

IR.78770.63
17,01 =039

87.040™ =532
75.263 =03

[f-carotene 200 me'kg

73" =1.29

17.82%F% _() 29

93.466%=7.04

Quinoline vellow100 mg'kg

55.6% ™ x4 R

16.852 “=%'—( 53

R0.80279:3 28

Quinoline yellow 200 mg'ky

()2.2“““16{21 1.16

16.938 %= 19

124,079 =2.70

Hibiscus cold extract

60'6abcdcrg]n:6-89

17.000°% =0 99

80.32594=3 65

Hibiscus hot exiract

6389 11.87

172460 32

83.6777=5.05

LSD at s

G.695

1.08

7.02

Each value represents mean of 6 replicants =SE

Changes in total serum protein and serum albumin of rats of
different groups as shown in Table (4). Our data indicate that
cucrumin, f-carotene, Quinoline Yellow and Hibiscus extract at
diffcrent doscs to male rats did not cause any significant difference in
total protein and albumin contents throughout the experimental
coursc. As cxception, B-carotene 200 mg/kg caused significant
decreasc in total protein and albumin when compared with control
rats. Similar finding was reported by Eboh er af. (1997) who observed
that total protein and albumin concentrations in blood of broilers was
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not significantly aflected by 0.01% and 0.02% of [-carotene. Also,
Usoh er al. (2005) and Prommetta, er @l (2006) stated that
administration of /{ sabdariffa cxtract did not cause any significant
clfects on total scrum protein and albumin of rats when compared
with control group.

Data presented in Table (4) show that the serum total and direct
bilirubin concentration in rats administrated with cucumine, [-
carotene and Quinoline Yellow was higher than those recorded for
control animals but the increase was not significant. A Statistically
significant increasc in total bilirubin concentration was found in rats
treated with both Hibiscus cold and hot cxtracts compared with the
control animals. The same significant increase in direct bilirubin was
noticed in rats trecated with both doses of synthetic colorant. These
results are confirmed with the histopathological examination which
revealed congestion in the central and portal seins, associated with
mononuclear leucocytes inflammatory cells infiltration in between
hepatocytes. On the contrary Prommetta, ef al, (2006) showed that
both dosages of H sabdariffa aqueous extract (250 and 1000
mg/kg/day) did not cause any significant effects total bilirubin and
direct bilirubin of treated male rats when compared with non-treated
control group.

'The obtained results showed that the administration .of rats with
curcumin, [p-carotene, Quinoline Yellow and Hibiscus extract at
different doses did not cause any significant changes in blood urca
nitrogen (Table 4). These resulls coincided with those obtained by
Eboh et al. (1997) who founded that level of blood urea nitrogen
(BUN) of broilers was not signilicantly aftccted by administration
with P -carotene at levels 0.01% and 0.02% when compared with
control group. Also, Jagadecsh ef al. (2009) stated that administration
of male rats with curcumin at dose 100 mg/kg/ body weight for 14
weeks didn’t cause any significant differences in BUN when
compared with non treated control. lissa ef al. (2005) and Prommetta
et al. (2006) showed that treating male rats with ethanolic and aqueous
extract of 1 sabduriffa respectively showed no significant differences
in levels of blood urca nitrogen when compared with control rat. But
in the contrast, a significant (p<0.05) dose dependent increase in
serum urea levels were scen from the results of Orisakue ef al (2003)
for rats rececived different doses of 1.15; 2.3; 4.6 g/kg bw of /1
sabdariffa dried extract .
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Table (4) changes in serum Letal protein, albumin, total bilirubin, direct
bilirubin and BUN in rats treated with curcumin, f-carotene, Quinoline

Yellow and Hibiscus extract.

Total i .
Groups Tol BN | Atbumin(g/dl) | bilirubin bilrabin L
= {g/ar) {g/dl) -

Control TA¥=Z0236 | 41392039 [ 08692012 1 0.32002 | 7.630"=052
Curcumin [0 makg et e |t I T g0t 2 0 38 g 7 92TE_7 )
Curcumnin 200 mgkg 7202045 | 508" =0305 [ Le3T=023 | 0482004 | 897040
f-caretene 100 mg'kg 63002004 | 35406 | 1017 =004 | 0332004 | 2.06™%0 13
[-carotene 200 my'ky 389013 3137 ) 2R 113920 11 54 =007 837024
Quinoline yvellowl00 mg'kg 6.76%12018 | 3.76%=044 | 105920135 | 066" =004 | 81590037
Quinoline vellow 200 mgke 682792012 | 4.80%=008 | 120552005 [ 0.92° =001 8817036
Hibiscus cold exiract 6740 18 | 4162003 | LI =004 | 046" 2016 | 883004
Hibiscus hot extract 694790 36 | 4317033 | 1900 =025 | 05 =019 | 2.80%=0.16
LSD atyus 0482 0.6496 1.203 0.1342 £.590

Each valug represents mean of 6 replicants =SE

5. Changes in hematological and immunological parameters:

The changes in RBCs, WBCs, Hb, PCV and platelets are
presented in Table (5) which indicated narrow ranges in group treated
with curcumin, B-carotene, Quinoline Yellow and Hibiscus extract
comparison with the normal values in non-treated control animals.
Statistical studics of the data revealed no significant differences
between them. Where, the levels of total hemoglobin (Hb) were highly
when rats treated with both doses of Quinoline Yellow and both
Hibiscus cold and hot extract. In the study of Sarada ef al. (2002) pB-
carotene given at 10 mg/kg/bw to reduce the oxidative stress induced
by hypoxia was cvaluated on male albino rats. [lemoglobin
concentration, rcd blood cell (RBC) and white blood cell (WBC)
count were increased under hypoxia. B-carotene supplementation did
not alter the changes in hemoglobin (1Ib) concentration, RBCs and
WBCs count.

Data shown in Table (6) rcpresent the effect of curcumin, f-
carotene, Quinoline Yellow and Hibiscus extract on the % differential
teucocyte count. The results did not demonstrate any significant
effccts of both natural and synthetic colorants on % deferential
leucocyte count comparing with control group. Our results are parallel
with those reported by Prommetta ef al. (2006) stated that oral
administration of H. sabdariffa aqueous exiract to rats at 250 and 1000
mg/kg/day did not show any significant effects on hemoglobin (Hb),
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hematocerit (11CT%), red blood cell (RBC) count, platelet count, white
blood c¢cll (WBC) count and % ditferential WBCs. Hansen ef al,
(1960) showed that In an oral feeding study of rats with diets
containing 0, 0.25, 0.5, 1, 2, and 5 % methylated Quinoline Yellow for
90 days. No significant cticcts were observed on blood cell counts for
treated rats compared with non treated control group.

Table (5) Hematology data of male rats administered with curcumin,
B-carotene, Quinoline Yellow and Hibiscus extract,

T Platlcts WBCs RBCs Hb PCV
Groups a/mm®) {m/mm’ ) (vimn' ) (g/dl) (mi/dl)
LControl 0940°=3691 | 8427 =072 | 577047 PLG6T =012 | 41.40°=1.03
Curcumin 100 mg’kg 32560°229.63 | T38=142 | 554026 | 18T AUR | 410013
Curcumin 200 mgkg 39 2=4188 | TAF=098 | 502°=045 | 1232™=033 | 470022 3]
B-carotenc 100 mg kg | 3sT0r=3 0 T Tes 26 | 7062042 | 13307 <042 | 45.20°=2.40
B-carotcne 200 ma'ke 3160073164 | S.04=034 | 574 =086 | 11.46° =081 | 41.00°%=1.20
Quimoline vellowl 10 mgky 32000°=10.10 | 101618 | 738 =072 | 12.86™ £0.25 | 43.40°=3.14
Quinoline yellow 200 mg'kg 360°=57.62 | 9207=051 | 6.02°=0.3) 1312 =037 | 44.80°=1.29
Hibiscus cold extract GL60°=17.48 | 7687 =165 | 6027=0.70 | 12.86% 033 | 43.60%2.21
1 Hibiscus Lot extract 003679 | 787094 Psog- g2 113287 =053 1 4410040
| TSDat. T6.00 Mo wm e ] sss

Each value represents mean of 6 Teplicants =SE

Table (6) Effects of curcumin, p-carotene, Quinoline Yellow and
Hibiscus extract on differential lcucocytes count in male albino rat,

Groups Neutrophils Eosinophil | Basophils | Lymphocytes | Monocyvtes
Commel 552 =194 | 2.0™=024 | 122020 | 36.67=266 | 2.87=0.20
Curcumin 100 mg kg 26 =134 347z0245 | 16024 | 4027=175 2.6™=0.24
Curcumin 200 mgkg 31.0° =231 340245 | 1L6T=025 | 414°=0.75 242024
B-carotenc 140 mgke S2.6°=192 § 3270378 | 1L47=024 | 3967 =113 | 3.27=049
f-caroiene 200 mg kg GON'ZOA48 | 242245 16 U285 | 334 =u0s | L —ulu
" Quinoline yellowl00 ma'ky G04=0246 [ Z67=023% | [ 4°=028 [ 3047=068 | 327=049
| Quinoline vellow 200 mekg 5927=0491 | 30™ =024 | 14 =025 [ 3527116 3.6°=0,40
Hibiscus cold extract TR | 327=020 1 LE=028] 330F=100 | 30™=031
Hibiscus hot extract 536" x1.81 30200 | 142025 | BAUZ270 | 307 =031

[ LSDuty 1889 0631 0.60% 1,765 0,95

Each valuc represents meun of 6 replicants =SE

6. Histopathological results:

Effect of treatments with curcumin, p-carotene, Quinoline
Yellow and Hibiscus water extract on histopathological examination
of the liver shown in the Figure (1). Histopathological changes in liver
Hematoxyhn and Eosin (H.&L.) stained sections in treated and control
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animals were evaluated n order o screcn for possibie ntlammatory
responsc.

Fig (I1) showing the normal histological structure of the central
vein (CV) and surrounding hepatocytes (h) in the liver of rat from
control group. Fig (12) showing degeneration in the hepatocytes (d) in
the liver of rat from curcumin 100 mg/kg group. Fig (13) for the liver
of rat from curcumin 200 mg/kg group showing fibrosis in the portal
area (arrow) surrounding the portal vein (PV). Fig (I4) for the liver of
rat from [}-carotene 100 mg/kg group showing inflammatory cells
infiltration in the portal area (m) with dilatation in bile duct (d). Fig
(I5) showing modcrate fibrosis in the portal area (arrow) with
inflammatory cclls infiltration in the liver of rat from B-carotene 200
mg/kg group. Fig (16) for the liver from rat in Quinoline yellow 100
mg/kg group showing mononuclear leucocytes inflammatory cells
infiltration (m) in between the hepatocytes. Fig (17) for the liver of rat
from Quinoline yellow 200 mg/kg group showing congestion and
dilatation of portal vein (PV) with inflammatory cells infiltration in
the portal area (m) as well as the hepatic parenchyma (arrow). Fig
(I8) showing mild dilation in the central vein (CV) in the liver of rat
from Hibiscus cold cxtract group. I'ig (19) showing dilatation in
central veins (CV) and sinusoids (S) in the liver of rat from Hibiscus
hot extract group.
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Figure (I): A photomicrograph of the liver sections of the control and
administrated with curcumin, p-carotene, Quinoline Yellow and
Hibiscus extract rats. (H&E, x 100).
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In summary, the biochemical, hematological and histopathological
investigations in this hiological expcriment has been explained the
elfect of some natural colorants {curcumin. B-carotene. Hibiscus water
extract) and synthetic one (Quinoline Yeltow) on blood of male albino
rats. The results showed that high doses of both natural and synthctic
colorants caused some significant changes in the offer mentioned
parameters, so we concluded that these colorants must be used under
limited restrictions and recommendations to avoid any damage or
diseases that hurt human health.
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