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Summary

The present study was designed to demonstrate the effect of crude alcoholic extract of
polyphenol in olive (200 mg/kg) on some physiological and immunological parameters in male rats
treated with 1% hydrogen peroxide (H202). Twenty rats were divided randomly into four equal
groups and treated for (30) days as follows: control group (c) which were given ordinary tap water,
first treated group (G1) was given 1% H202 in drinking water, the second treated group (G2) was
given alcoholic extract of polyphenol in olive (200 mg/kg) by oral intubation, third treated
group(G3) was given H202 and polyphenol. Blood samples were collected after 30 days for
measuring the following parameters: Total WBC count, the percentage of WBC differential count
(%) ,platelet count ,serum protein ,albumin and globulin , Neutrophil /lymphocyte index, Albumin
/Globulin and Phagocytic index. The results showed a significant increase in, total WBC count of
polyphenol treated group (G2) and polyphenol compounds plus H202, Lymphocyte percentage in
both polyphenol (G2) and polyphenol with H202 (G3) treated groups ,percentage of neutrophil in
H202 (G1) group and monocyte percentage in both H202 (G1) and H202 with polyphenol (G3)
groups as compared with control group. Significant depression in platelet count in H202 group
(G1) as compared with other treated groups was also recorded. The immunological test showed a
significant increase in phagocytic index in polyphenol and H202 group (G3) as compared with
other groups. The result also pointed a significant increase in the concentration of protein and
globulin in polyphenol compounds with H202 group (G3) and also a significant increase in
albumin concentration of group G2, while there was a significant decrease in globulin concentration
of H202 (G1) group as compared with other groups. On conclusion it seems that treatment with
alcoholic extract of polyphenol in olive at concentration of 200 mg/kg B.W. has the ability to
correct the adverse effect of hydrogen peroxide in male rats.
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Introduction polyphenols in olive fruit has been

The olive tree (Oleo europaea) produces  demonstrated, for example it was shown that
the olive fruit. In the later part of the 20th polyphenols protects different cell types such as
century; olive fruit extract is believed to exert ~ white blood cells, Platelets, erythrocytes and
its biological benefits mainly via constituent ~ other type of cells from hydrogen peroxide
antioxidants. Although the composition of olive  (H202), which induced cytotoxicity (3).
fruit is complex, the major groups of compound Oxidative stress included by hydrogen
thought to contribute to its observed health  peroxide (H202) is known to induce abroad
benefits include polyphenols, which has been  range of physiological, biological and
found to inhibit oxidative stress (1). immunological dysfunctions in laboratory

Epidemiological evidence and numerous animals and humans. Furthermore, it causes
animal studies indicate that crude polyphenols  cell death and trigger apoptosis due to DNA
of olive fruit may possess potent antioxidant damage (4). Recent evidence indicates that
activity. The chemoprevention ability of  WBC, lymphocytes, monocytes and platelets
polyphenols occurs in highest level in this fruit ~ decreased when they exposed to high levels of
(2). In vitro, the antioxidant activity of crude  reactive oxygen species (ROS) to which H202
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is Dbelonged because of mitochondrial
depolarization which in turn leads to apoptosis
of cells (5). In vitro treatment of platelet with
free radicals causes proteolysis of glyco-
proteins in platelets membrane that play
important role in its  function, therefore, loss
function and life span in circulation decreased
(6). Because H202 are known to be involved in
the inflammatory process developed in many
disease, phagocytic function increased as
phagocytic index and efficiency after exposed
to H202 (7). Also, H202 has important effect
on blood proteins especially albumin. In
general albumin represent the major and
predominant physiological antioxidant,
previous works have shown that more than
70% of free radical such as H202 trapping
activity of serum was due to serum albumin (8).
As the immune system play an integral role in
the body's defenses, it is crucial to maintain
their repair against certain stress conditions. In
the present study, it assessed the effect of
extraction crude polyphenols in olive fruit on
some immunological and physiological
parameters of H202 treated rats.

Materials and Methods

Twenty mature (200 — 220 gm) adult males’
rats were randomly divided into four equal
groups (5/group) they had free access to food
and water. In the first group, rats were received
tap water and considered as control group.
Animals of the second group received 1%
H202 in drinking water. Third group received
200 mg/kg B.W of crude polyphenols
compounds which extracted from fruits of
black olive by alcohol extraction method then
using magnetic stirrer for 18 hrs and dried the
extracts with incubator at 40 + 2C°, quality
determination of phenolic compounds showed
positive results (9). The rats in the fourth group
received 1% H202 in drinking water with
200mg /kg B.W of crude polyphenols
compounds. After 30days of the experiment
blood samples were collected by heart puncture
technique for measuring the following
parameters. Total white blood cells (TWBC),
the percentage of WBC differential count,
platelets count as described by (10). Phagocytic
activity (%) was measured as described by (11)
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while neutrophil /lymphocyte (N/L) index was
measured according to (12). These parameters
were measured immediately after collection of
blood samples. Besides, serum sample were
used for measuring total protein and albumin
enzymatically by using kit of linear chemicals.
Also  globulin  concentration  estimated
indirectly by measuring of albumin in serum
and then it was subtracted from the result of
total protein (13). Differences between
experimental groups were evaluated using one-
way analysis of variance (ANOVA) specific
group differences were determined using least
significant differences (LSD) for all analysis,
P<0.05 was considered to be significant,
according to (14).

Results and Discussion

The effects of crude polyphenols and 1%
H202 on cellular immunity of male rats was
demonstrated in tables (1, 2, 3, 4, 5 and 6).
Table,1 showed significant increase (P<0.05) in
total leukocyte count following intubation of
crude polyphenols compound comparing with
H202 group and other groups Antioxidant is
substance that fights against ROS (reactive
oxygen species) and protect the cells from their
damaging effects. Production of ROS during
cellular metabolism is balanced by their
removal by antioxidant. Any conditions are
leading to increase levels of ROS results in
oxidative stress which promotes a large number
of human diseases including cancer. Therefore,
antioxidants may be regarded as potential
anticarcinogenes, as they slow down or prevent
development of cancer by reducing oxidative

stress (15).

Table, 1: Effect of crude polyphenols of olive fruit
(Olea europae) at dose (200 mg /kg) and 1% H202 on
the total WBC count (x10° cell /L) in male rats.

Groups Total WBC count

Control© B 5380.000 + 160.60
H202(G1) C 4720.000 +62.60
Crude polyphenol(G2) A 1038.000 +120.30
H202 with crude

polyphenols(G3) A 9740.000 = 120.10

Values expressed as means + SE. (n = 5/group)
Capital letters denote between groups differences (P<0.05)

Table,2 pointed to significant increase in
percentage lymphocyte at the level of (P<0.05)
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in both crude polyphenols group and H202
with crude polyphenolic compounds group,
comparing to control and H202 groups. The
results revealed that exposure of rats to H202
for 30 days showed significant increase at the
level of (P<0.05) in neutrophil percentage
comparing to control and other groups while
exposure of animals to H202 and H202 with
crude polyphenol compounds resulted in a
significant at the level of (P<0.05) increase of
monocyte percentage as compared to control
and crude polyphenols compounds groups.

Table, 2: Effect of crude polyphenols of black olive
fruit (Olea europae) at dose (200 mg /kg) and 1%
H202 on WBC differential count (%6) in male rats.

Groups _ympho Neutrop Monocyt 3asophil =Zosinop

cyte lll e e hil

Control© B634 B30.06 C4.0 0.04 0.40

+13 +058 +0.83 +0.04  +0.40
H202(G1) C25.00 A38.80 A340 040+ 0.04

+0.7 +1.2 +0.55 0.40 +0.04
Crude A70.80 C214 B82 0.04+ 0.8
polyphenols +1.2 +0.51 +0.92 004 0.8
(G2)
H202 with A7260 D142 B112 010+ 01%
crude +18 +1.46 +2.56 0.10 0.1

polyphenols(G
3)
Values expressed as means + SE. (n = 5/group)
Capital letters denote between groups differences (P<0.05)

Table,3 clarified a significant increase
(P<0.05) in phagocytic activity in a treatment
groups as comparing with control, especially
H202 with crude polyphenols compound
group.

Table, 3: Effect of crude polyphenols of olive fruit
(Olea europae) at dose (200 mg /kg) and 1% H202 on
percentage of phagocytic activity (%) in male rats

Phagocytic activity

Groups %

Control© D67.60 + 0.51
H202(G1) B7560 + 051
Crude polyphenols(G2) C7280 + 0.90
H202 + crude

(G3)polyphenols A91.60 + 110

Values expressed as means + SE. (n = 5/group)
Capital letters denote between groups differences (P<0.05)

H202 alone causes a significant depression
in platelets count as shown in table (4)
comparing to H202 with crude polyphenol
group and other groups. Fruits and vegetables
are rich source of antioxidants. Moreover, a
number of phytochemicals present in medicinal
plants are known to possess antioxidant,
activity such as the crude polyphenols

compounds which extracted from fruits of
black olive that’s known to exhibit
pharmacological effect on the body (16).

Table, 4: Effect of crude polyphenols of olive
oil(Olea europae) at dose (200 mg /kg) and 1%
H202 on platelets (x10°%/L) in male rats.

Groups Platelets count

Control© B 822.80 + 2.30
H202(G1) C218.80 + 16.90
Crude polyphenols(G2) A849.20 + 1.70
H202 with crude

polyphenols(G3) AB837.60 £ 9.70

Values expressed as means + SE. (n = 5/group)
Capital letters denote between groups differences (P<0.05)

The present study revealed that crude
polyphenols compounds of olive fruits have an
important role in protection the immune system
from the harmful effect of 1% H202. For
instance, olive polyphenols correct the adverse
effect of H202 on the immunological
parameters such WBC, differential leukocytes,
platelets, total serum protein, globulines,
albumin, phagocytic activity, and N/L index.
Observation of increased total WBC count after
exposure to 1% H202 and treatment with crude
polyphenols compounds of olive agree with the
results of (1), that polyphenols from olive had
been shown a significantly increased white
blood cells during inflammation by its
protective properties. From present results,
olive polyphenols compounds seem to
modulate the oxidative stress on lymphocyte,
monocyte percentage and platelet counts.
Recent studies had shown that excess of
reactive oxygen species (ROS) such as H202
had the ability to induce biochemical alteration
in macromolecules like DNA, lipids and
proteins through which these molecules
mediate their effects on the inflammatory
process and cell degradation (17). There is
substantial evidence demonstrating that many
genes and signal transduction pathways are
influenced by H202 and antioxidants. Excess
H202 are known to effect the expression of a
number of genes and transcription factors such
as NF-KB factor and activated it in monocyte
and lymphocyte then cell death (18). For these
reasons the chemoprevention ability of olive
fruit has been ascribed to polyphenolic
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compounds that possess a potent antioxidant
activity which reduced DNA damage in
peripheral blood lymphocytes and monocytes.
H202 causes DNA strand breaks by generation
of the hydroxyl radical (OH"), via the Fenton
reaction in the presence of Fe™® - therefore,
olive polyphenols may act, in addition to their
interference as free radical scavengers, as metal
ion chelates (19). Polyphenols stimulates
phagocytosis as response of the immune system
during inflammation (20).

Table,5 indicated that crude polyphenols
compounds in olive fruit with H202 causes a
significant increase in total protein and
globulins as compared with H202 and other
groups. Meanwhile, albumin concentration
increased significantly in crude polyphenol
group and crude polyphenol with H202 group
as compared with other groups.

Table, 5: Effect of crude polyphenols of olive fruit
(Olea europae) at dose (200 mg /kg) and 1% H202 on

the total proteins, albumin, globulin and Albumin/
Globulin (A/G) index in male rats.

Groups Total Albumin  Globulin AIG
proteins
Control© B6.50 + C3.60 A 2.90 Alb54 +
0.50 0.13 +0.57 0.40
H202 (G1) B530 £+ C360 * B1.74 Alb4 =+
0.20 0.11 +0.14 0.16
Crude A720 + A510 * B210 A326 *
polyphenols 0.43 0.12 +0.35 0.90
(G2)
H202 with ATT74 B450 + A3.30 A382 *
crude 0.40 0.20 +0.31 0.37
polyphenols
(G3)

Values expressed as means + SE. (n = 5/group )
Capital letters denote between groups differences (P<0.05)

Data concerning the health benefits of crude
polyphenols of olive have been reported that
polyphenols diminish oxidant stress by stabilize
the NF-kB system and prevent the activation of
this system (21). Thus, hypothetically
modulation of NF-kB activation could be a
target to reduce inflammatory response and this
may decrease the injury to the cells which may
be one of the first events in the development of
disease (22).

Table,6 demonstrated that Neutrophil/
lymphocyte index show a significant increase at
the level of (P<0.05) in H202 group as
compared with control and other groups.
Therefore, the health effects of olive

polyphenols may be due to their antioxidant
and anti—inflammatory action (23).

Table, 6: Effect of crude polyphenols of olive fruit
(Olea europae) at dose (200 mg/kg) and 1% H202 on
Neutrophil /Lymphocyte (N/L) index in male rats.

Groups N/L

Control© B 0.470 + 0.010
H202(G1) A 1.600 + 0.050
Crude polyphenols(G2) C 0.300 + 0.004
H202 with crude D 0.198 + 0.020

polyphenols(G3)
Values expressed as means + SE. (n = 5/group)
Capital letters denote between groups differences (P<0.05)

Oxidative stress by H202 leading to
production of several hormones of stress such
as cortisol, epinephrine and nore-pinephrine
which they causes increase in neutrophil
percentage and N/L index in blood (24). Also
exposure to H202 leading to inflammation, and
this reaction characterized by movement of
neutrophils and monocytes from blood to the
extravascular tissue. Furthermore, this reaction
causes increase in many mediators such as
monocyte- chemoatractant protein 1 (MCP1)
and macrophage inflammatory molecule la
(MIPIa). Therefore, monocytes and neutrophil
increased in circulation and phagocytosis
increased in tissue, to prevent extensive
damage to the host (25).

Many studies strongly support the idea that
polyphenols have the capacity to modulate the
immune response and have potential anti-
inflammatory activity. It has been observed that
polyphenol compounds are able to decrease the
expression of different pro-inflammatory
cytokines /chemokines in many cell types, and
then enhanced the resistance to oxidative stress
(26).  Therefore, neutrophil  percentage
decreased in polyphenol with H202 treated
group. Free radicals also can impart important
changes in the platelets glycoproteins. The

proteins  become more susceptible to
proteolysis following free radical injury,
because  oxidative  stress can  causes

desialylation of platelet glycoprotein’s, then the
life span of platelets in blood is decreased (27),
and that’s appear in H202 group. Meanwhile,
crude polyphenols of olive fruit protect
platelets from H202 effect and keep it within
normal range due to the protective properties of
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polyphenols, occur mainly in H202 with crude
polyphenol group. In vivo , studies have add
further evidence that free radicals increase the
incidence of abnormal blood clots , while olive
polyphenols help to prevent this abnormal
blood clotting. In addition polyphenols
compounds preventing platelets from sticking
together and reducing the risk of blood clots
(28).

Another component of blood that affect by
oxidative stress is aloumin. Albumin known as
physiological antioxidant, it’s the most
abundant protein in serum. Recent evidence
indicates that albumin may provide antioxidant
protection by functioning as serum peroxidase
in the presence of reduced glutathione which is
an intracellular antioxidant (13), so low serum
albumin may also reflect a serum antioxidant
deficit that contributes to risk of oxidative
stress (29). Moreover, oxidative stress induces
oxidative degradation of protein in vitro.
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