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Pathological and bacteriological studies on the effect of vitamin C On the
small intestine of rabbit experimentally infected with E Coli 0103:K-:H22
(E22)
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ABSTRACT
A well-established rabbit model infected with reference strain of enteropathogenic E.coli
(EPEC) {E coli 0103:K~:H22 (E22)} was used to examine whether vitamin C (VC) nutritional
supplementation had an effect on the pathological changes induced in the bowel by EPEC{E coli
0103:K-:H22 (E22)}.

In this study artificial infection model, weaned female rabbits were infected with E coli
0103:K-:H22 (E22) and infected tissues were evaluated by light microscopy. Twenty-three
rabbits were used in this study. They divided into five groups(first group of rabbits were used as
control (3 rabbits), second group were treated with vitamin C (60mg/kg) in drinking water (5
rabbit),third group were infected with £ coli {O0103:K-:H22 (E22)} (5 rabbits) ,fourth group of
rabbits infected with E colif0103:K-:H22 (E22)} and treated with vitamin C (60mg/kg) in
drinking water (5 rabbits),and fifth group were infected with E coli{0103:K-:H22 (E22)} and
injected with antibiotic, ceftazidime) 5ml for each rabbit. and treated with vitamin C (60mg/kg)
(5 rabbits). Rabbits were treated daily pre- experiment with an oral dose of vitamin
C(60mg/kg)for ten days. The percentages of bacterial isolation of E22 from fecal samples of
rabbits after inoculated with{E coli 0103:K-:H22 (E22)}reference strain in four groups were
(20,80,20 and 40%) in second, third, fourth and fifth group receptively. These resuits indicated
that Vitamin C did not affect EPEC (REPEC) strain ‘‘E22°’. Whereas the pathological changes
after inoculation with E coli_0103:K-:H22 (E22) reference strain in rabbit model were
hyperplasia of ileal payer's patches,in some animal intestinal epithelial ulceration was found with
lymphocytic infiltration. Liver showed hydropic degeneration,area of necrosis with hemorrhages
and few lymphocytic infiltration.Vitamin C did not affect EPEC (REPEC) strain “‘E22”’
(O103:K-:H2, colonization and did not give significant protection against EPEC-induced
changes and diarrhea. Although it had no effect on the EPEC-related increase of enterocyte
apoptosis, it clearly contributed to an acceleration of epithelial cell proliferation in the ileal
crypts.We showed that Vitamin C ameliorated somewhat the effects of EPEC on intestinal
mucosal architecture. showing hyperplasia of jejunal villi, payer's patches, ileum and mucous
gland .There are also leucocytic infiltration in lamina propria..
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INTRODUCTION attachment-effacement  lesions in  ileal
enterocytes of infected rabbits (2), Feeding
plays an important role on the immune system
of the animals including rabbits. Enteric
diseases frequently occur in rabbit breeding,
more especially in young around weaning.
These troubles cause mortality and reduced
growth rates with important economic losses

E.coli strains belonging to serovar
0103:K-:H2 and to rhamnose-negative biovars
are responsible of severe enteric diseases in
weaned rabbits, with considerable economical
involvement in industrial fattening farms. These
strains could adhere in vitro to rabbit ileal villi
and to Hela cell line in a diffuse pattern by 3)
means a specific adhesin (I). They induce '
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Heczko, et al., (4) studied that infection
with enteropathogenic E.coli (EPEC) causes a
diarrhea and in developing countries EPEC
remains a major cause of pediatric mortality
REPEC 0103 is now the most common cause
of severe diarrhea in weaned rabbits REPEC
O103shares virulence factors and mechanism
with human EPEC (5). A family of animal
pathogens, including enteropathogenic E.coli
(EPEC),trigger formation of ‘attaching and
effacing” lesions on cultured and intestinal
epithelial surfaces.EPEC is an extra cellular
bacterium that causes diarrhea by binding to the
surface of enterocytes in a multistep process
that results in a characteristic ultra-structural
apical membrane lesion (6). E coli and
Enterococcus spp. colonize the gastrointestinal
tract of many animals especially rabbits and are
also commonly found in soil, plants and water
(7). Infection with enteropathogenic E coli
(EPEC) causes a diarrhea, with unclear
mechanism. Due to inherent difficulties of
studying EPEC diarrheal disease in natural
animal models, including infection of rabbits
with enteropathogenic E coli serogroup 0103,
have been used to study the disease. However,
certain pathogenic mechanisms of the rabbit
infection model remain unresolved, including
the initial site of bacterial adherence in the
intestine. Another poorly understood area
concerns the role of goblet cells and mucus
secretion during diarrheal disease (8).

Peeters et al., (5) showed that REPEC
0103 is now the most common cause of severe
diarrhea in weaned rabbits (9,10) reported that
REPEC 0103 (like RDEC-1) shares virulence
factors and mechanisms with human EPEC. It
produces the outer membrane protein intimin,
and it secretes Tir, which is translocated into
the host cell membrane where it functions as a
receptor for intimin.The initial adherence of
REPEC 0103 has been shown to be due to a
chromosomally encoded adhesin, named AF/R2
(Adhesive Factor /Rabbit 2) (1,11). Initial
adherence of EPEC and RDEC-1 are mediated
by plasmid encoded bundle forming pilus and
AF/R1  (Adherence  Factor /Rabbit )
respectively. These findings imply the
possibility of host and tissue specificity
mediated by specific adhesions (12,13).
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VonMoll et al., (14), found that REPEC
0103 adherence to the domed villi within ,
payer's patches, was less than that seen with
other rabbit EPEC strains. Several reports have
shown that this pathogen adheres extensively to
mucus isolated from both ileal and colonic
goblet cells (15,16). They postulated that mucus
could prevent bacterial adherence to
enterocytes. However, mucus may also serve as
a site for and replication colonization before
bacterial adherence to the intestinal mucosa.
These findings have not been examined for
REPEC 0103 infection.The aim of this study
was to examine if VitaminC nutritional
supplementation by oral intake had an effect in
bowel changes induced by EPEC(0103).

MATERIALS AND METHODS
Bacterial Strains

The Rabbit EPEC (REPEC) strain ‘‘E22
(0103:K-:H2, rhamnose-negative, Adhesive
Factor /Rabbit 2- positive) and the a pathogenic
strain ““BM21°* (prototropic strain, nalidixic
acid-resistant) used in this study were obtained
from Animal Healthy Research Institute(Egypt)
and were prepared kindly provided by (I7).
Bacteria stored in 30% (v/v).glycerol broth at -
70° C were cultivated on eosin methylene blue
agar(EMB) (BioMe I rieux, Marcy I’Etoile,
France).For the preparation of the inoculum, E.
coli cells were grown at 37°C over night in10
ml of tryptone soya broth (Oxoid, Hampshire,
England) without shaking, harvested by
centrifugation and resuspended in 2 ml E. coli
phosphate-bujered saline (PBS)7.5x10. Faecal
shedding of from all animals was determined
daily throughout the experiment by growth of
diluted faecal samples on (EMB) {eosin
methylene blue agar(109 CFU/ml) (BioMe L
rieux)} according to a previously published
subculture scheme which permits distinction of
E22 from resident E. coli fora (I1). In
particular, after  selective enumeration,
screening for the inoculated strains was
attempted on six randomly selected isolates per
sample on the basis of the following test results.
For E22: slide agglutination positive, rhamnose
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negative after growing on phenol red agar
(Agar Parma, Italy) containing rhamnosel%,
and kanamycin- and chloramphenicol-sensitive
after growing on nutrient agar (Oxoid)
containing kanamycin 50 m g/ml and
chloramphenicol 25 m g/ml. For BM21:
rhamnose positive and nalidixic acid-resistant.
Each result was given in colony-forming units
(CFU)/g of faeces.

Rabbit Infection and Experimental Design
Animals and Maintenance (Diets and Feeding)

Twenty-three female New Zealand
white rabbits were used in this study. Rabbits
were collected from Animal House Center
Faculty of Medicine Assiut University. Rabbits
were classified -into 5 groups and housed in
cages every group individually and fed daily
with  antibiotic-free commercial  feed,
supplemented with the coccidiostatic agent
Robenidine (Cycostat66 G; Alpharma Belgium
BVBA, Antwerp Belgium) for 10 days. Water
was available. Faecal samples from all animals
were confirmed to be free of coccidia and were
also cultured on EMB {eosin methylene blue
agar(BioMel. rieux}to confirmed the absence
of E. coli E22. Rabbits were weaned at the age
of 28days and inoculated with bacteria at the
age of 30 days. Twenty-three rabbits were
treated daily throughout the experiment with
an oral dose of Vitamin C (60mg/kg)
(manufactured by Arab Company for Medical
products about city- Industrial Area.Cairo-
Egypt-3652) commencing 10 days before the
time of infection.

Experimental Design

The twenty three female New Zealand
white rabbits were classified into five groups.
Every group included five rabbits housed in
cages every group individually except first
group: act as a control(3 rabbits were Vitamin
C (60mg/kg) treated) Second group treated
daily throughout the experiment with an oral
dose of Vitamin.C (60mg/kg) .Third group
were infected intramuscular I/M with 2ml of a
PBS suspension of the E22 strain (a single dose
of strain E22).Fourth group were infected
intramuscular /M with 2ml of a PBS
suspension of the E22 strain (a single dose of
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strain E22) and treated daily throughout the
experiment with an oral dose of Vit.C
(60mg/kg). Fifth group It were infected
intramuscular /M with 2ml of a PBS
suspension of the E22 strain (a single dose of
strain E22),and treated daily throughout the
experiment with an oral dose of antibiotic
(ceftazidime) Sml. and treated with vitamin C
(60mg/kg). The vitamin C and E. coli
Pathogenicity twenty three animals were
weighed daily and monitored for loss of
appetite, diarrhoea and dehydration Sampling
From 1to 7 days post inoculation. rabbits were
humanely killed every 24 h. Priority was given
to morbid and severely affected rabbits at each
time point .The samples were taken from the
caecum, the last 10 cm of distal ileum and the
first 10 cm of proximal colon to be examined
for pathological examinations.

Tissue préparation for light microscope

Specimens from the liver and intestines
were collected from animals and prepared for
histopathological examination. Samples of
intestines were washed in PBS and all samples
fixed in 10% neutral buffered formalin paraffin
sections of Sum thickness were prepared
through passing the specimens in different
dilutions of ethyl alcohol, then in xylon and
embedding in paraffin. The sections were
stained with Hematoxyline and Eosin, then

examined microscopically for comparative
studies, (18).

Statistical Analysis

Statistical analysis was carried out with
statistical analysis system (SAS) software for
windows (SAS Institute Cary, NC, USA).
Percentage weight loss was analyzed cross-
sectionally at given time points using an
unpaired Student’s t-test; a value of P<0.05 was
considered statistically significant.

RESULTS

Clinical symptoms, and fecal shedding of
REPEC 0103

The clinical signs of infected rabbits
began by shedding of bacteria in the stool
between day 1 and 10 after inoculation. Group
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(1)consisted of 3 rabbits(control) that shed no
detectable REPEC O103 during the entire
experimental period. and  stool pellets did
demonstrate a soft consistency. Five rabbits
from each of the {£ coli O103:K-:H22 (E22)}
infected groups showed soft fecal pellets at
first. progressing to diarrhea. Severe watery
diarrhea. anorexia and dehydration were seen in
animals from both the | £ coli O103:K-:H22
(E22)} and {F coli O103:K-:H22 (E22)} +
Vitamin C groups .and  rabbits became
lethargic and later moribund. other hand. Five
rabbits from each of the two groups | £ coli
0103:K-:H22 (E22)}+ antibiotic (ceftazidime)
group and group fed on vitamin C only,
transient passage of soft fecal pellets, remained
clinically normal throughout the experiment.
Vitamin C. treatment had no significant effect
on body weight loss in -diseased animals or on
weight gain in clinically healthy control
animals .The growth rates of infected animals
were impaired and most rabbits lost weight.
Vitamin C treatment had no significant effect
on body weight loss.

Bacterial isolation

The bacterial isolation of fecal samples
after inoculated with{ E coli O103:K-:H22
(E22)}reference strain in four groups showed
that group of rabbits treated with vitamin C
included five female rabbit revealed to only
one rabbit infected with £ coli (20%).another
rabbit was suspect and the remain three rabbits
their feces free from E coli O103:K-:H22
(E22)}. this result accorded with these obtained
by fourth group which infected intramuscular
[/M with 2ml of a PBS suspension of the E22

strain  and treated daily throughout the
experiment with an oral dose of Vit.C
(60mg/kg) whereas third group which

inoculated only with £ coli O103:K-:H22
(E22)}.the strain were be isolated from four
rabbits(80%)as shown in Table (1). In. the fifth
group which infected I/M with 2ml of a PBS
suspension of the E22 strain and treated oral
dose of antibiotic (ceftazidime) S5Sml) and
treated with vitamin C (60mg/kg).the strain
were be isolated from two rabbits(40%)as
shown in Table (1).

Table 1. Results of bacteriological isolation post inoculated with {E Coli O103:K-:H22

(E22)}
Group Number +ve susp -ve Total Percentage
(%)
1" - control 3 female rabbit - - 3 3 0
i Vit.C 5 female rabbit I 1 3 20
3 E22 5 female rabbit 4 ] = 5 80
4 E22+VC 5 female rabbit I 1 3 5 20
5" Ceft + E22+VitC 5 female rabbit 2 1 3 5 40
Total 28 9 4 12 28

Fig(1) Bacteriological Isolation

7 o 11
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Fig 6b Jejunumal v1!|1- showm0 hyperplasm of the
epithelium with Iymphocyttc infiltration in
lamina propria) (x250)

A YEp
(b)
Fig. 7 a.b Liver showing hydropic degeneration
with lymphocytic infiltration in portal
area and around the bile duct (x400)

DISCUSSION AND CONCLUSION

In this study. nutritional
supplementation of rabbits with VC did not
give substantial protection against EPEC
0103.The bacterial isolation from rabbits after
inoculated with £ coli O103:K-:H22 (E22)
(REPEC 0O103),we observed that second
group which treated with vitamin C give the
same result of" fourth group which treated with
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vitamin C and inoculatd with £ coli O103:K-
:H22 (E22) (REPEC 0103), the strain were be
isolated from one rabbits this results explained
vitamin C did not give any protection against
E coli O103:K-:H22 (E22) this result was
agreed with that obtained by (6).The fifth
group which inoculatd with £ coli O103:K-
:H22 (E22) (REPEC Ol103)and treated with
(ceftazidime) Sml) and treated with vitamin C
(60mg/kg).the strain were be isolated from two
rabbits, this mean treated with vitamin ¢ don't
give best results with (ceftazidime). The third
group which inoculated with £ coli O103:K-
:H22 (E22) (REPEC O103) only, the strain
were isolated from four animals, that
examined this serotype of £ coli were specific
for rabbits infection. this result was agreed
with that obtained by other inveatigators (6,8).
Nutritional supplementation of rabbits With
VC did not give protection against EPEC
0103  induced pathological changes and
diarrhea; however, it ameliorated the effect of
EPEC O103 on intestinal mucosal architecture
through a mechanism related to the
acceleration of intestinal crypt epithelial cell
proliferation. E coli O103:K-:H22 rabbit
infection and examined its histopathological
features. We observed that REPEC 0103
expressed fimbriae-like organelles on its
surface only during early stages (24h) of
infection. Villi of ileal payer patches were the
site of initial bacterial adherence and probably
replication. We found that mucus secretion
was increased in all examined intestinal
segments in response to REPEC 0103
infection. Mucus secretion resulted in intra-
luminal binding of the inoculated pathogen
during early stages of infection, predominantly
in the proximal colon. Three days after
infection. lesions were observed in ileal PP, in
the ileum, and the proximal colon.We
demonstrated that pedestals showed striking
variations in their appearance and length.
Therefore, it could be speculated that
excessive in intestinal contents would facilitate
E coli survival and colonization. However, the
EPEC colonization of rabbits in this study. as
assessed by counts of the organism in faces,
was  not affected by nutritional
supplementation. In addition, since bacterial
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adherence is essential for EPEC to induce
disease.

Uberos et al., (19) and Drumm et al.
(20) showed that the decrease of surface
hydrophobic of rabbit E. coli reduced the
adherence of the bacterium.

Group of rabbits infected with E Coli

Postmortum examination revealed that
livers were congested. The large intestine was
distended with gases and small intestinal
contents were also soft and foal smelling, these
finding s were also recorded by (6,21,22).

The small intestine represented in
jejunum and ileum showed hyperplasia
epithelial lining the villa of both. There were
lymphocyte infiltration in the lamia propria .
Hyperplasia in mucous glands of jejunum and
in payer's patches and plently of mucous
secretion. Domed villi of ileal payer's patches
were the site of initial bacterial and hercuse
and probably replication this cleared why
mucosal secretion increased in examined
intestinal segments in response to REFE E col;
0103 infecton. (8) recorded marked increase
in mucous secretion which associated with
separation of intercellular junctions between
PP goblet cells and columnar epithelial cells.
(6). agree with our results which were
leucocytic infiltration and intestinal epithelial
ulceration,. Also recorded an increase in
mucosal lamia propria cellularity mainly
plasma cells and few heterophils. Livers of
infected rabbits showed areas of hydropic
degeneration of hepatocytes, focal areas of
necrosis, multifocal areas of heamorrhages and
leucocytic infiltration. Thrombus in central
vein and congestion of sinusoids. In our
operion these lesions happened due to the
route of injection, this lead to reach of micro-
organisms to Liver through portal circulations.

Group of rabbits infected with E Coli and
treated with vitamin C

Intestinal villi showed better than that
infected rabbits, the villi of jejunum showed
hyperplasia with lymphocytic infiltration and
the mucous glands were apparently normal
(23). revealed that vitamin C supplementation
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has been shown to increase lymphocyte
proliferation in mice, while observed that there
was no significant effect in immune function,
although Iymphocyte infiltration ended to be
highest in vitamin C supplementation group.
In our study vitamin C supplementation group
appeared like normal. Livers of this group
showed the same lesions except hydropic
degeneration decreased Vitamin C improved
slightly, the resistance of the body against E
coli infection .The effect of high doses of
vitamin C supplementation and immune
responsiveness in human are controversial. It
has been suggested that this may be due to
selective effects only in populations that are
deficient or marginal in their vitamin C status,
(23,24).

Group of rabbits infected with E Coli and
treated with vitamin C in drinking water and
injected with antibiotic

Intestinal lesions were hyperplasia in
payers patches of ileum and lymphocytic
infiltration in the lamina propria. Liver showed
areas of necrosis and hydropic degeneration in
some areas, in addition to cellular infiltration
in portal vein and around the bile duct.,
Congestion in central vein and hepatic
sinusoids were also seen.These lesions were
similar to those observation rabbits treated
with vitamin C. Vitamin C increases white
blood cells production and it is important to
immune system balance. Low vitamin C level
in the body increase the risk of infection (25).
This explained why lesions in livers appeared
even after treatment with antibiotic.

From the previous it is cleared that
Vitamin C did not give substantial protection
against EPEC 0103:K-:H22 (E22)-induced
pathological changes and diarrhea and the
presence of pathological lesions even after
treatment with antibiotic.

REFERENCES

1.Milon A, Esslinger ], Camguilhem R,
(1990):Adhesion of Escherichia coli strains
isolated from diarrheic weaned rabbits to



Zag. Vet. ].

intestinal villi and HeLa cells, Infect.
Immun. 58 (1990) 2690-2695

2.Licois D, Reynaud A, Federighi M,
Gaillard-Martinie B, Guillot JF and Joly
B (1991) Scanning and transmission
electron microscopic study of adherence of
Escherichia coli 0103 enteropathogenic
and/or enterohemorrhagic strain GV in

enteric infection in rabbits, Infect. Immun.
59 (1991) 3796-3800.

3.Fortun-Lamothe LA and Boullier S (2007):
A review on the interactions between gut
microflora  and  digestive = mucosal
immunity. Possible ways to improve the
health of rabbits Livestock Science 107
(2007)

4. Heczko U, Carthy CM, O Brien BA, Finlay
BB(2001) Decreased apoptosis in the ileum
and ileal Peyer’'s patches: afeature after
infection with rabbit enteropathogenic
Escherichia coli O103. Infect. Immun. 69,
4580-4589

5.Peeters JE, Geeroms R, Orskov F (1988)
Biotype, serotype, and pathogenicity of
attaching and effacing enteropathogenic
Escherichia coli strains isolated from
diarrheic  commercial rabbits, Infect.
Immun. 56 (1988) 1442-1448.

6.Tsalie EK Kouzi T Poutahidis Z Abasy K
Sarrisz N Iliadisz and E Kaldrymidou
(2006): Effect of Vitamin E Nutritional
Supplementation on  the Pathological
Changes Induced in the Ileum of Rabbits by
Experimental Infection with
Enteropathogenic Escherichia coli J. Comp.
Path.,Vol.134, 308-319

7.Van den Bogaard AE and Stobberingh EE
(2000): Epidemiology of resistance to
antibiotics. Links between animals and
humans. Int J Antimicrob Agents:14:327

8.Ursula Heczko, Akio Abe, B Brett F inlay
(2000): In vivo interactions of rabbit
enteropathogenic Escherichia coli 0103
with its host: an electron microscopic and
histopathologic ~ study ~ Microbes  and
Infection, 2, 2000, 5-16

9.Blanco JE, Blanco M, Blanco J, Mora y.
Balaguer L, Cuervo L, Balsalobre C and

250

Munoa F (1997): Prevalence and
characteristics of enteropathogenic
Escherichia coli with the eae gene in
diarrhoeic rabbits, Microbiol. Immunol.
4177-82.

10.Donnenberg MS and Kaper (1992): ]1.B.,
Enteropathogenic Escherchia coli, Infect.
Immun. 60 (1992) 3953-3961.

11.Pillien F, Chalareng C, Boury M, Tasca
C, DeRycke J and Milon A (1996): Role
of  Adhesive Factor/Rabbit 2 in
experimental enteropathogenic
Escherichia coli 0103 diarrhea of weaned
rabbit, Vet. Microbiol. 50 (1996) 105-115.

12.Giron JA, Ho AS, Schoolnik GK (1991)
An inducible bundle forming pilus of
enteropathogenic Escherichia coli,
Science254 (1991) 710-713.

13.Cheney CP, Schad PA, Formal SB and
Boedeker EC (1980):Species specificity
of in vitro Escherichia coli adherence to
host intestinal cell membranes and its
correlation with in vivo colonization and
infectivity, Infect. Immun. 28 (1980)
1019-1027

14.VonMoll LK, Cantey JR and Peyer’s
(1997):Patch adherence of
enteropathogenic Escherichia coli strains
in rabbits, Infect Immun. 65 (1997) 3788
3793.

15.Mack DR and Sherman PM (1991):
Mucin isolated from rabbit colon inhibits
in vitro binding of Escherichia coli RDEC-
1, Infect. Immun. 59 (1991) 1015-1023.

16.Sherman PM and Boedeker EC (1987):
Pilus-mediated  Interactions of  the
Escherichia coli strain RDEC-1 with
mucosal glycoproteins in the small

intestine of rabbits, Gastroenterology93
(1987) 734-7

17.Milon A, Oswald E and DeRycke J (1999).
Rabbit EPEC: a model for the study of
enteropathogenic ~ E.  coli.Veterinary
Research, 30, 203-219

18.Bancroft JD and Stevens A (1996): Theory
and  Practice of Histo-pathological
Techniques, Fourth edition.111-129.



Azhar and Shahera

19.Uberos J, Augustin C, Liebana J, Molina
A and Munoz-Hoyos A  (2001):
Comparative study of the influence of
melatonin and vitamin E on the surface
characteristics of E. coli. Letters in
Applied Microbiology, 32, 303-306

20.Drumm B, Neumann AW, Policova Z and
Sherman PM (1989): Bacterial cell
surface hydrophobicity properties in the
mediation of in vitro adhesion by the
rabbit enteric pathogen E. coli strain
RDEC-1. Journal of Clinical pathogen E.
coli strain RDEC-1. Journal of Clinical
Investigation, 84,1588"1594.

21.Lee SW, Ko YG, Bang S, Kim KS and Kim
S (2000): Death e.ector domain of a
mammalian apoptosis mediator, FADD,
induces bacterial cell death. Molecular
Microbiology, 5,1540-1549.

U'-'J"" uadlall

251

22.Bayazit MH, Hakki BB and Pinar
AU(2013): The effect of preoperative
antibiotic or antibiotic + vitamin C
administrations on the inflammatory and
oxidative state in the rabbits with
experimentaliy induced pyometra Ankara
Univ Vet Fak Derg, 60, 195-200.

23.Hemila H (1997): Vitamin C intake and
susceptibility to the common cold. Br J
Nutr 1997;77:59

24.Neeraj M, Akhilesh D, Neha S and
Peeyush G (2010 ):Antimicrobial,
antioxidant and chemo preventive
potential of vitamin C rich fruits. Volume:
I: Issue-3: Nov-Dec - ISSN 0976-4550

25.Mayo Clinic Staff (2010): In vitamin C
(ascorbic acid).Retrieved June 1,2010,
from  http:/www.mayoclinic.com/health
vitamin/Ns-patient- vitaminc.

!

il S B8 plaadl o 7 el 50 e Lin gl g 5585 g i gl 1L il
0103:K-:H22 (E22 (sl 58ll (g 8sally Lelia yanal)
Al daaa b S 3¢ m|¢'m¢mJuji
(sl o Sl Janall) ) ganl daa &) gy dgaas

C.x.«.‘.@b.hw[iul;gﬂ\@% QU;\:J‘QL};@

Ejﬁy%y}\_ﬂg{c ju.nl_).ﬂll FRYY L"_lz!_);i

LY Ga Y e gendl Crardinly e gana eed o Vs il all o3 3 il o yde g A
aésﬁ?saswds‘;qbimdﬂmgﬁwaw‘w Gile gaaall g il Hf B Jadi g 4y jaill daslia
A M5 D e ponall cfin 5. 40l oy i ol 5 e 5al (paS g / T+ n (el e pelS il Y

(0103: K-: H22 (E22) (A s) 5l g Sl i 515l plaaS iyl Fsnnyall ALy dcala

Laalall de panall Lol oyl olga 8 G cpaaliisiy sl 5 Zay Sl 5 A0 Lo ganall Lallas ity

Sl aladl de gendl Lallae coay (0103: K-:
thmawiw‘ylﬁfmdﬁjmjg
L gl sill elaadl (i yaall dgma yall ALY <l yie o
A(E) Yo (1) Ay Ll gualll I 0= Ll e a3 (0103: K-

H22 (E22 )5S o) deamall Gk (e caiia

DA (p2S/ mgTe) s conelih e e (Sl
sl Al Al kel y il SV d amy 3 guall

H22 (B22) a5l gy <l

.E_)_._‘I_l‘t_}uj t'_\a_a.a_g‘ ‘-‘1_9.:\1]]‘ b.‘).h_g g_“_gﬂl ‘-FIQ :Lm..oli.“_’ ZLI.J'I_)]'IJ A1) K] @ml L—_l'Ll:}AM.“ (9% Y ‘(Y)GT 0 (\)
Bl +a a8/ mpT+ o el cral e Yyl (p=S/mg s el i al o) Ll (i 5 andll
o 08 el e 5 (0103: Kot H22 (E22 ) (i shsill s el A 51 gl slesSl in yod) eyl

Ll (0103: K-:

H22 (B22) sl sll o Saall A g il sl i ymll Zsmnyall Dl e

ot L aly Ay gndll Lbladls Jlmall o il 3 i Ziile ] g ) 00 il 1) Al
J.:l‘)_,”gﬂuu:l;lj‘\.:ulaaulQM‘W}M&“@%}J@M‘BA&MJ&EJ‘JGCJIJC_;.L"Jswn.ll&m‘é_ﬁ



