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ABSTRACT

In present study, 40 adult male mice were used and divided into 5 equal groups of
8 mice each. The first group was the control group, in which the mice were fed with
standard ration along the period of experiment; the second and third groups were fed
on fats free ration for 14 days while the fourth and fifth groups were fed on
Omega3+Vitamin E supplemented ration for 14 days too. The test organisms were
suspended in phosphate buffer solution (PBS) and 10-folds serial dilutions were done
for (CFU) count. Then, the animals of the second and fourth groups were injected
intramuscularly with 22x10° (CFU) of Pseudomonas aeruginosa bacteria, while the
animals of the third and fifth groups were injected intramuscularly with 18x10° (CFU)
of Klebsiella pneumoniae bacteria. After 24 hours all mice of the third group and 3
mice of the fifth group died; their thigh muscles, livers, lungs, spleens and stomachs
were taken, weighed and homogenized with phosphate buffer solution (PBS) to count
the (CFU) in these organs. 2 days later, the remainder 5 mice of the fifth group were
euthanized and the previous processes were done. For the second and fourth groups,
after 48 hours of the bacterial injection all mice of the second group and 4 mice of the
fourth group died, the previous processes were done for the bacterial count. 2 days
later the remainder 4 mice of the fourth group were euthanized for the bacterial count
purpose. The results revealed that the use of Omega3+Vitamin E as a supplements to
ration increased the survival of mice and the organs bacterial count of the
Omega3+Vitamin E fed mice decreased significantly as compared to those of the fats
free fed animals at (P<0.05).
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INTRODUCTION

Pseudomonas aeruginosa represents important problems as an opportunistic
pathogen in medicine and veterinary medicine (1). Klebsiella pneumoniae is one of
the pathogens cultured from samples from infected hospitalized patients and is a
serious complication in patients with malignancies (2). Regarding host resistance
against P. aeruginosa in mice, genetic- and age-related resistance have been reported
(3, 4). Most adult mice exhibit a certain degree of resistance to P. aeruginosa.
Accordingly, a high challenge dose must be used in infection experiments unless
virulence-enhancing substances are used (5). Omega-3 is reported to have anti-
inflammatory and immunomodulatory activities (6, 7, and 8). Most of the biological
activity of these fatty acids is thought to arise from their ability to antagonize the
conversion of arachidonic acid to a family of lipid mediators, known as eicosanoids,
and to diminish the production of proinflammatory cytokines (9 and 10). Vitamin E
are important in host antioxidant defense and immune function. Vitamin E is a potent
peroxyl radical scavenger that prevents lipid peroxidation (11) and is found in high
concentrations in immune cells (12). Deficiency in vitamin E is associated with
increased oxidative stress (13) and impaired immune function, including both humoral
and cell-mediated immunity, phagocyte function, and lymphocyte proliferation (14).
Age-related declines in immune function can be restored by vitamin E

supplementation (15).
MATERIALS AND METHODS

Experimental animals and diets
Animals and diets: 40 male BALB/c mice (10 weeks old) were purchased from the
animal house of the college of veterinary medicine, University of Baghdad. Animals
received a fat-free diet -without fat addition- which was purchased from the college of
agriculture, university of Baghdad for 1 week, and then they were divided into five
groups of 8 mice each as follows:
1. Control group, received standard ration with 3.5% of soy oil (normal fat
content).
2. Second group, received standard ration with 3.5% of soy oil (normal fat
content).

3. Third group received standard ration with 3.5% of soy oil (normal fat content).
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4. Fourth group, received standard ration supplemented by omega-3+ vitamin E.

5. Fifth group, received standard ration supplemented by omega-3+ vitamin E.
Each group received one of the following diets: (i) 3.5% of soy oil (normal fat
content: control, second and third group), and (ii) (omega-3, content 1.30%, +
vitamin E (50 mg/kg of D-a-tocopherol acetate) ). Food pellets were changed daily to
preserve lipid content and properties.
Challenge experiments

After 5 weeks on the fat-specific diets, mice of the second and fourth groups

were gently injected intramuscularly with 22x105 (CFU) of Pseudomonas aeruginosa
bacteria (Provided by Al-Muthanna General Hospital). Thigh muscle, lung, kidney,
liver and spleen were removed, weighed and homogenized in sterile PBS. The
number of viable bacteria present in the organs was determined by plating on
Cetrimide agar plates. The results were expressed as number of CFU/g of tissue.

The mice of the third and fifth groups were gently injected with 18x106 (CFU) of
Klebsiella pneumoniae (Provided by Al-Muthanna General Hospital) . Thigh muscle,
lung, kidney, liver and spleen were removed, weighed and homogenized in sterile
PBS. The number of viable bacteria present in the organs was determined by plating
on agar (BHI). The results were expressed as number of CFU/g of tissue. Plates were
incubated at 37 C° for 24 hours and CFU were scored.

Cetrimide Agar Preparation

The medium containing 0.03 per cent. cetrimide was prepared in the manner
described by Brown and Lowbury (1965). The basal medium consisted of Proteose
peptone, 20 g; New Zealand agar, 15 g; glycerol, 10 g; distilled water, 1000 ml. It was
adjusted to pH 7.2 and autoclaved for 15 min. at 121°C. The following ingredients
were added to 100 ml of the melted base: 1 ml. of a 15 per cent solution of K,;HPO,
(anhydrous) and 1 ml of a 15 per cent. Solution of MgSo,; these solutions were
prepared with distilled water and Seitz-filtered. A 2 per cent. Seitz-filtered solution of
cetrimide was added to the basal medium to give a final concentration of 0.03 per

cent.
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Statistical analysis
The results of this study were statistically analyzed to find the significant
differences among the treated groups by the use of (t) test at probability of (P<0.05),

using SPSS analysis program version 19.

RESULTS AND DISCUSSION

The results showed that the use of Omega-3+vitamin E as a supplementations to
the ration of mice has increased the number and ratio of survived mice after they were
injected intramuscularly with 22x10° (CFU) of Pseudomonas aeruginosa bacteria
(fourth group) as compared to those fed with Omega-3+vitamin E free ration (second
group) where all of those mice died as it’s shown in table (1).The results also showed
that the use of Omega-3+vitamin E as a supplementations to the ration of mice has
increased the number and ratio of survived mice after they were injected
intramuscularly with 18x10° (CFU) of Klebsiella pneumoniae bacteria (fifth group)
as compared to those fed with Omega-3+vitamin E free ration (third group) where all
of those mice died as it's shown in table (2).

The results also revealed that the numbers of the cultured bacteria which were
isolated from different organs of the animals were greater significantly in the groups
that did not receive Omega-3+vitamin E than those which received Omega-3+vitamin
E as a supplementations in their ration in both cases of either Pseudomonas
aeruginosa or Klebsiella pneumonia injections as it is clear from tables (3) and (4)
respectively.

The role of Omega-3 + in decreasing the numbers of bacteria in the vital organs as
it was shown in tables and hence to increase the numbers of survived animals can be
explained as the role of this poly unsaturated fatty acid in immunity. Macrophages
have classically been recognized as scavenger cells possessing phagocytic and
intracellular digestive properties. The secretory function of macrophages however,
maybe as important as their phagocytic capacity (16). For example, depending on the
nature of the stimulus and the local pulmonary environment, the alveolar macrophage
can be triggered to selectively release arachidonic acid AA (20:4 6) (17). Free AA
thus becomes the substrate for the COX and 5-LO enzyme cascades that convert 20:4

6 to a complex array of prostanoids and
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leukotrienes. These eicosanoids may contribute to the immunoregulatory (17).
Eicosanoids are responsible for many of the effects found in acute inflammation and
host defense functions exercised by the alveolar macrophage(18). Some studies
demonstrated that early exposure to Omega-3 during the fetal and neonatal period has
a prolonged impact on immune responses and T-cell cytokine profiles (19). Omega-3
fatty acids mainly act as eicosapentaenoic acids (EPA) and docosahexaenoic acids
(DHA), both had anti-inflammatory effects. EPA and DHA reduce the release of
arachidonic acid-derived pro-inflammatory eicosanoids, and generate a group of lipid
mediators called resolvins (E- and D-series) and protectins with potent anti-
inflammatory and inflammation resolution properties (20). It is also mentioned that
Omega-3 causes increase in macrophage infiltration and consistently higher serum
levels of mMRNA expression of anti-inflammatory cytokines and this is might increase
the survival of mice after being challenged with bacteria (21).

The role of vitamin E in improving the immunity of the host animals against
infections was widely established. Studies mentioned that vitamin E helps elevate the
titer of immunoglobulins especially IgM and IgG in chicken, sheep and mice (22 and
23). Vitamin E showed a significant impact on gene expression profiles of T cells 3 in
few different categories of genes, including those involved in cell cycle and Th1/Th2
balance. Vitamin E increased expression of cyclin B2, Cdc2, and Cdc6 in old T cells,
which might contribute to the increased ability of T cells from the old mice to
progress through cell division and proliferate, Vitamin E also, had a significant impact
on expression of genes involved with a Th1/Th2 balance. Vitamin E increased gene
expressions of IL-2 and IL-1 receptor antagonist, and decreased the expression of IL-
4, a major Th2 cytokine and stimulator of Th2 response. IL-1 receptor antagonist was
reported to play a role in up-regulation of Th1 response (24). In conclusion, studies
have demonstrated an improvement in immune response in animals and humans
supplemented with more than the recommended level of vitamin E. This enhancement
of immune response is associated with increased resistance to infectious diseases in
animal models. This immunoregulatory effect of vitamin E is mediated indirectly by a
reduced production of suppressive factors such as PGE2 by macrophages and directly
by an increase in cell division capacity and IL-2 production by naive T cells and by
the changes in expression of genes related to cell cycle and Th1/Th2 balance of T
cells (25).
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Table (1). Represents the effect of omega-3+vitaminE on mice survival after

being challenged with Pseudomonas aeruginosa.

Groups | Total mice || Number of Number of Ratio of survived
died mice survived mice mice %
number
Control 8 0 8 100
Second 8 8 0 0
Fourth 8 4 4 50

Table (2). Represents the effect of omega-3+vitaminE on mice survival after

being challenged with Klebsiella pneumonia.

Groups | Total mice || Number of || Number of survived | Ratio of survived
died mice mice mice %
number
Control 8 0 8 100
Third 8 8 0 0
Fifth 8 3 5 62.5

Table (3). The effect of omega-3+vitamin E on the numbers of cultured Klebsiella
pneumonia bacteria isolated from different organs. The numbers represent the
means. The letters on the numbers refer to the signifcant difference among

groups at (P<0.05) (vertical comparison).

Organs
Groups
Muscle Lung| Kidney Liver Spleen | Stomach
Control C C C C C C
0 0 0 0 0 0
Klebs.(2"™ A A A A A A
group) | 35x10" || 20x10’ 30x10’ 8x10" || 19x10" | 17x10’
Klebs+Ome B B B B B B
g (4™ 57x10° | 12x10° 17x10° 32x10° | 41x10° || 36x10°
group)
LSD 2.18 547.03 670.46 327.72 516.45 | 488.84
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Table (4). The effect of omega-3+vitamin E on the numbers of cultured
Pseudomonas aeruginosa bacteria isolated from different organs. The numbers
represent the means. The letters on the numbers refer to the signifcant difference
among groups at (P<0.05) (vertical comparison).

Groups Organs

Muscle || Lung kidney Liver Spleen | Stomach

Control C C C C C C
0 0 0 0 0 0
Pseudo.(3" A A A A A A
group)
27x10" || 22x10" | 20x10’ 30x10" [ 33x10"| 29x10’
Pseud+Omega B B B B B B
(5™ group)

31x10% | 14x10°% | 12x10° 20x10% || 33x10%| 30x10°

L.S.D. 1854.32 || 1693.06 | 1615.66 | 1962.24 6.46 | 1926.51

aufi) g A 2l Ay il o) 38N Aglual o, (ppaliuh g 3 — ligag¥i Ll
Klebsiella pneumoniae sPseudomonas aeruginosa

G)oalle A il drala calall 40 Ay el Ll g ji
LAl
4 slte aalae aad (il 5 4 sl )yl e WL )3 40 Al ) oda b adi
ale o Ll i cnae ll o3 shapadl de gana (A5 Ao genall Cilia Ao gana JSI ) 58 4l a8 5
Los 14 53 gsaall e Blld Bide o Lgil i cude 201 5 4 cytie gl ol 5ol 5 58 ALk Gyl 8
Lyl Lagy 14 82l 3-bizasly o (palisdy dacde dlle o Lgdl 58 Cude dalall s gl 1) (e sanall Laiy

4 sSall las sl 22 Aludiie (a5 10 Jee aiy i i b Jslae (3 JLEAYT ol ja (3alad o
(CFU) 22x10° < 3adl) dllae Jaks Zal )l 5 Al i sanall ¢y i a3 o5 (CFU)) janiasall
Albe Jals Lgdia ai dusalall 5 A0 (e sanall ol 4 Ly ¢ Pseudomonas aeruginosa asl s (e
Ol pes ciiiiels 24 2xy . Klebsiella pneumoniae a8l o= (CFU) 18x10° o 2aal
Basall 5 Jladall ¢ 3l alSYT cladladl coldae 34 4ty dusalal) de sanall (g o)) 386 3 5 4G de ganall
el Gaadd) O ) (a5 223 slae Y o2a (8 de s padl LIAT) 2ad 58 ilias 8 J slae e g e a3
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Aol 48 2aad Al 5 B 5l (e gamall danailly Al Bl e itila s LT 5 Fal ) i panal (3
sl al iyl Ul de sanall Ol e 5 A0 Ao sanall () 58 s i a5 jall GEa) (e
Leli 3 da) )l e sanall o Aisiall g 3T O 580 620 59 2m3 a i pad) 2all (el SN A6Ls el
el ¥l e sisall sl il

3ae A0k ) Can 38 () ) Al COLeSaS 3-biga sY1 5 el aladiind Gf Al jall oda il <yl

e A ol il eliaet b e i yal) aadl 8 (5 sine pmlias] Liayl s g sliad) 0 e gy ) ) ysal)

6 sina die 3-lpagly n el e A Al e cyde ) Gl ao 4 lie 3-lipasl s a (el e

. (P<0.05) Jwia]
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