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Many biologists tried different means of treatment the deleterious
effects of indomethacin either by natural products or biological substances.
Accordingly, the present study aims to investigate the protective effect of
BPF; as a natural products separated from the venom of jellyfish, Cassiopia
andromeda on indomethacin induced some haematological and biochemical
changes in model ulcer animals. The results showed that, the oral
administration of indomethacin (10mg/kg b.w) daily induced leukopenia,
lymphopenia and monocytopenia, but the animals treated orally with
indomethacin (10mg/kg b.w) day after the other induced leukocytosis,
lymphocytosis and monocytosis. In addition, the indomethacin daily or day
after the other induced a significant decrease in RBCs count, haematocrit
value (HCT) and haemoglobin (Hb) compared to control group. On the
contrary, the animals and the ulceration groups treated with BPF; did not
induce any significant changes in all previous haematological parameters
except lymphocytes and monocytes. Also, the results indicated that
antioxidant enzymes (GST and CAT) and nitric oxide (NO) contents in liver,
kidney and stomach homogenates were inhibited by indomethacin and the
BPF; improved these enzymes and nitric oxide to near control group level.
The abnormalities induced by indomethacin in these haematological and
biochemical parameters may be related to impaired the bone marrow, liver,
kidney and stomach or may be to gastrointestinal bleeding, inhibits
erythropoiesis, reduction in the cellular antioxidant enzymes and endothelial
NO synthesis in tested tissues. On the other hand, these results indicated that
the BPF; significantly ameliorated the toxic effects exerted by indomethacin.
This improvement may be attributed to potentiate the endogenous bradykinin
by this factor, stimulate the release of prolactin, proliferation of the bone
marrow, lymphopoietic cells and enhanced lymphoid organs.
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The non-steroidal anti-inflammatory drugs (NSAIDs) are chemically heterogeneous compounds that
have therapeutic and toxic effects in common (Higgs, 1984). The effect of indomethacin on haematological and
biochemical changes in blood have been carried out by several investigators (Adedapo and Aiyelotan, 2001;
Abatan et al., 2006; Silva et al., 2012). Indomethacin is a very effective NSAID but its use is limited by a high
incidence of adverse reactions including blood disorders, leukopenia, lymphopenia, monocytopenia bleeding
together with aplastic anaemia resulting from blood loss (Cuthbert, 1974; Robert, 1981; Whittle and Vane, 1983;

Gilman et al., 1985).

Recently, reactive oxygen species (ROS) have shown to play a critical role in the gastric ulceration (Das
et al., 1997). Reactive oxygen species such as superoxide radical (O,), hydrogen peroxide (H,O,) and hydroxyl
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radicals (OH") damage membrane proteins by causing lipid peroxidation in membranes by attacking unsaturated
fatty acids (Ames et al., 1993; Kato et al., 1997). The antioxidant defense including antioxidant enzymes, foods
and drugs are important in the prevention of oxygen-derived free radicals (toxic effects) which cause many
diseases. Moreover, the activities of anti-oxidative enzyme are used as markers for ulceration processing
following oral administration of indomethacin- induced ulcers (Mates et al., 1999; Dengiz et al., 2007). Catalase,
glutathione s-transferase and glutathione reductase are part of the enzymatic defense mechanisms against the
toxicity and tissue damage of reactive oxygen species (ROS) (Bradley et al., 1982).

Some studies have shown that indomethacin performs pro-oxidant activity, initiates lipid peroxidation
and decrease glutathione peroxidase activity by generating ROS (Yoshikawa et al., 1993; Naito et al., 1998). The
pro-oxidants block mucosal cells antioxidant systems which cause reactive oxygen species (ROS) formation that
lead to oxidative damage (Figge and Figge, 1990; Elliot and Wallace, 1998).Indomethacin is known to induce the
reactive oxygen metabolites in animal models which may contribute to mucosal injury (Chattopadhyay et al.,
2006). These free radicals also damage the cellular antioxidant enzymes which acting as the first line of cellular
defense against oxidative injury. This might lead to aggravated tissue damage during stomach ulceration (EI-
Missiry et al., 2001).

Reactive oxygen species (ROS) are highly cytotoxic and thus act as apoptotic factors (Garrel et al., 2007).
Antioxidant enzymescontrol the ROS concentration and keep the balance between ROS generation and ROS
elimination which help in maintaining cellular functions. An increase in intracellular ROS levels or a decrease in
antioxidant enzyme levels can lead to apoptosis and cell death (Juengel et al., 1993;Buttke and Sandstorm, 1994;
Garrel et al., 2007). Several endogenous mediators including vascular leukocytes, mast cells, reactive oxygen
metabolites and nitric oxide (NO) have been implicated as the modulators of epithelial barrier integrity under
physiological and patho-physiological states (Horton andWalker, 1993; Kubes, 1993; Kanwar et al., 1994).
Moreover, the key factor in modulating microcirculation is nitric oxide (NO). When the mucosa is exposed to an
irritant, a rapid increase in mucosal flow occurs. This response is initiated by sensory nerves underlying the
epithelium and its stimulation results in activation of endothelial nitric oxide synthase (e-NOs) and subsequent
production of nitric oxide (Hsu and Liu, 2004).

Nitric oxide has also been shown to have protective effects in some experimental ulcer models (Gurbiiz
et al., 1999). Similarly, Ma and Wallace (2000) found that the endothelial nitric oxide synthase plays a significant
role in gastric ulcer healing. Several studies have reported that administration of nitric oxide donors protect the
gastrointestinal mucosa against damage induced by indomethacin (Gurblz et al., 1999; Khattab et al., 2001,
Dengiz et al., 2007).

It is interesting to note that the sea animals are a source of a large group of structurally unique natural
products that are mainly found in invertebrates such as sponges, tunicates, mollusks and coelenterates (Allonso et
al., 2003). Coelenterates are aquatic invertebrates responsible for more envenomation than any other marine
phyla. The majority of the toxins of coelenterates contain a complex mixture of polypeptides and proteins
including catecholamine, histamine, serotonin, phospholipases, proteases and kinines (David, 2005;Jeffrey, 2005).
Some venom and its extracts were found to be of medical importance (Rich and Cheras, 2009). Also, venoms
extracts of anti-inflammatory and protective functions were reported by various authors (Mayer and Lehmann,
2000; Sankaret al., 2013). Bradykinin potentiating factors (BPFs) potentiate the effects of BK both in vivo and in
vitro and have been reported to be found in the venom of some toxic animals shown to enhance protein enzyme
biosynthesis, DNA and carbohydrates in liver tissue (Seleem, 2003) and protect the liver from the toxicity of
patulin mycotoxin (Abd EIl-Rehim, 2009).Accordingly, the present study aims to investigate the protective effect
of BPF; as a natural products separated from the venom of jellyfish, Cassiopia andromeda on indomethacin
induced some haematological and biochemical changes in model ulcer animals

MATERIALS AND METHODS
Indomethacin

Indomethacin was obtained commercially from Khaira Pharm. Chem. IND. CO. Cairo, Egypt.
Bradykinin-potentiating factor (BPF;)

Jellyfish, Cassiopia andromeda, is distributed in the Red Sea and it was reported as a venomous Species.
In this study, jelly fish, Cassiopia andromeda, was collected from two shallow water locations at 60 km and 70
km northern and southern of Quasar city, Egypt. Aqueous extracts were centrifuged. The supernatant was
frozen. The BPF; separated from jelly fish was isolated and purified according to the method of Ferreria (1965).
Animals
60 healthy adult male albino mice (25 - 30g) from the breeding unit, department of Zoology, faculty of Science,
Sohag University were used. The animals were housed under normal conditions in wire cages throughout the
experimental period (15 days).
Experimental Procedure
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Animal grouping

Animals were divided into six groups each composed of 10 animals. The first group served as a control
group (G1). The mice of the second and the third groups (G2, G3) received repeated oral doses (10 mg/kg b.w.)
daily or day after the other, respectively, during 15 days in order to induce ulcers (Davies, 1998; Abdel Galil and
El-Awdan, 2012). The fourth group was injected intraperitonally (i.p.) daily with BPF;(10pg/gm b.w) for 15 days.
The fifth and sixth groups were also induced for gastric ulcer with commercial indomethacin orally as described
previously in group two and group three, respectively, in addition these groups treated with BPF; as used in
treating the fourth group .
Processing
At day 15, all animals of each group were sacrificed and dissected. The blood samples were taken from the heart
in plastic tubes containing EDTA as anticoagulant used for the haematological studies.From each animal, liver,
kidney and stomach were taken quickly. Parts of these organs were weighted and homogenized in phosphate
buffer solution PH 7.4 using glass hand homogenizer and centrifuged at 3000 r.p.m. for 10 minutes. The
supernatant was separated and stored at -20 C° until used for biochemical analysis.
Haematological and Biochemical analysis

Haematological investigations include white blood cell count (WBCs), lymphocytes count (Ly),
monocytes count (Mon), granulocytes count (Gr), red blood corpuscles count (RBCs), haemoglobin content (Hb)
and haematocrit value (HCT). These haematological parameters were measured using cell counter (HA-vet
Automatic Hematology Analyser,Belgium; S/N HA3DMO004). Glutathione s-transferase and catalase activity was
determined for liver, kidney and stomach as described byHabig et al. (1974) and Aebi, H. (1984), respectively.
Nitric oxide was determined according to Montgomery and Dymock (1961).
Statistical analysis:-

Results were expressed as mean + S.E and statistically processed usingt-test for comparison between
each experimental group and the control. Statistical significance was acceptable at a level of P<0.05.

Results and Discussion

The present study revealed that, the administration of indomethacin daily induced a significant decrease
in WBCs count and its different cells, lymphocytes, monocytes and granulocytes. While the indomethacin day
after the other alternative induced increase in these previous parameters in comparison with those of the normal
control group. These results showed that, there was a significant dose dependent adverse effect of indomethacin in
male mice (Tables 1, 2). The obtained results are not in agreement with Gilman et al. (1985). But our results are
parallel with those obtained by many investigators (Adedapo and Aiyelotan, 2001; Bengtsson et al., 2006; Silva et
al., 2012). It is suggested that the abnormalities induced by indomethacin in the leucocytes count and its different
cells may be related to impaired leucocytes development in the bone marrow (Rabinovitz and Van Thiel, 1992;
Strom et al., 1993), alterations in defense mechanism and /or due to inflammatory effect resulting from the
indomethacin administration (Wolfe et al., 1999).0On the other hand, the functions of leucocytes especially
neutrophils in the blood are regulated by hormone like substances called leukotrienes (Nilsson et al., 1995; Harold
and Ballard, 1997). Thus, the changes induced by indomethacin in the RBCs may be due to a direct action of drug
which in turn reduced leukotriene production.

The results indicated that, the administration of normal animals with indomethacin daily or alternative
also induced a significant decrease in RBCs count, hemoglobin (Hb) and hematocrit (HCT) values as compared to
the control group (Tables 3 - 4). Similar results were observed by many investigators (Shridar and Narayanan,
2007; Basavraj et al., 2012). Indomethacin is associated with intestinal permeability, inflammation and bleeding
(Davies, 1998; Wolfe etal., 1999). Therefore, these results may be attributed to lose of blood during
gastrointestinal bleeding as a consequence of increased intestinal permeability especially at the sites of peptic
ulcers causing decrease in these previous parameters (Wolfe et al., 1999; Adedapo and Aiyelotan, 2001). Another
reason for panocytopenia after treatment the normal male mice with indomethacin is the impaired haematopoiesis
owing to the injury of kidney, liver and bone marrow with the use of indomethacin which induce toxicity in these
organs (Rabinovitz and Van Thiel, 1992; Strom et al., 1993). In addition, this effect may be related to inhibition
of mitochondrial protein synthesis or DNA damage that occurs in the haemopoietic stem cells leading to a severe
reduction in proliferation which in turn inhibits erythropoiesis (Strom et al., 1993; Basivireddy et al., 2002).
Moreover, indomethacin inhibit the enzyme cyclooxygenase (cox) which catalyzes the conversion of arachidonic
acid to prostaglandin (PGs) and thromboxane (Seibert et al., 1994) and it also inhibits cyclic adenosine
monophosphate (CAMP) which has a regulatory role in the erythropoiesis leading to decrease in RBCs, Hb and
HCT values (Robert, 1981). In addition, Gill et al. (1991) reported that changes in the haemoglobin level are
almost parallel to the RBCs count.

In contrast, the results indicated that the normal animals treated with BPF; only and the ulceration groups
treated with BPF; did not induce any significant effect in all hematological parameters except lymphocytes and
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monocytes as compared to normal control animals whereas there were significant alterations in these parameters
as compared with indomethacin groups (Tables 1 — 4).According to the results of the present study, there was a
correlation between the RBCs, Hb and HCT. Also, BPF; treatment protects intestinal damage as well as
improvement in haematological parameters. Therefore, the study suggests that this factor has the potential of
ameliorating the toxic effects of indomethacin possibly by acting as an anti-inflammatory agent. In support of
this, several compounds or natural products extracted from marine organisms were recognized to exert an activity
against human pathologies (Jimenoet al., 2003; Proksch et al., 2003). Also, it has influenced on some diseases and
to be anti-inflammatory, antiplatelet and antitumor as reported (Cragg and Newman, 1999; Mayer and Hamann,
2002; Mayer and Lehmann, 2001; Mayer et al., 2009).

Moreover, the bradykinin potentiating factor (BPF;) separated from the venom of jelly fish, Cassiopia
andromeda demonstrated that this factor contain 16 bioactive amino acids (Seleem, 2003).Accordingly, the
improvement of the erythrocyte count accompanied with an improvement in the Hb and HCT may be related to
the ability of this factor to potentiate the effects of bradykinin in mammalian cells. Because bradykinin (BK) is
considered as an important mediator of the inflammatory response in many organs and it can activate the kinin B1
receptor (bradykinin receptor B1) which expressed only as a result of tissue injury. The B1 receptor plays an
important role in chronic pain and inflammation (McLean et al., 2000). In addition, the vasoactive polypeptides
such as BK and classical hormonal transmitters stimulate the synthesis or release of prolactin and growth
hormones (Vijayan et al., 1979; Enjalbert et al., 1980; Frawley and Neil, 1981; Chihara et al., 1982; Samson et
al., 1982) which in turn increase protein synthesis, stimulate the proliferation of mammalian cells (Montogomery
et al.,, 1980) and differentiation of the bone marrow hematopoietic cells (Peng et al., 2006) leading to the
erythrocyte formation and improvement. Furthermore, BK stimulates prostaglandin release and synthesis (EI-
Saadani, 2004; Levant et al., 2006) which may be promote the observed effects through the stimulation of kidney
erythropoietin leading to enhanced erythropoiesis (Ganong, 1995) and consequently improving Hb and HCT
values (Piron et al., 2001).The increase and improvement in the leucocytes and its different cells may be due to a
direct effect of BPF; which stimulates and enhanced the lymphoid organs leading to an increase of lymphocytes
count. Also, the BK enhances prostaglandins synthesis (Levant et al., 2006) which have a regulatory role in
myelopoiesis (Kornberg and Rachmilewitz, 1982) leading to an increase and improvement in the granulocytes and
monocytes counts as observed in the present study (Hoffbrand and Petti, 1993).

Glutathione s-transferase, Catalase and Nitric oxide activity

Compared with the normal control GST, CAT and NO contents were found to be significantly decreased
in tissue of liver, kidney and stomach of animals administrated with indomethacin daily or alternative (Tables 5 —
10). These results are parallel with those obtained by many investigators (Lanaset al., 2000; Cardiciet al., 2007;
Dengiz et al., 2007;; EI-Demerdashet al., 2010; Abdallah et al., 2011; EI-Maddawy and El-Ashmawy, 2013).In
addition, indomethacin induced the reactive oxygen metabolites in animal models which may contribute to
mucosal injury (Chattopadhyay et al., 2006). These free radicals damage the cellular antioxidant enzymes such as
GST and CAT which lead to aggravated tissues damage during stomach ulceration (EI-Missryet al., 2001; El-
Sheikh and El-Moselhy, 2014). Tripp and Tepperman (1995) reported a decrease in NO biosynthesis that was
associated with an increase in the extent of damage. Therefore, these findings induced by indomethacin may be
attributed to its direct local toxicity in tested tissues (Girbiiz etal., 1999) or due to the indomethacin- induces a
reduction in endothelial NO synthase (eNOS) and subsequent reduction in endogenous tissues NO content in the
studied organs (Slomiany et al., 1999).

On the other hand, the BPF; treated animals (G4) and the ulceration groups (G5 and G6) treated with BPF,
showed a significant increase and improvement in GST, CAT and NO contents in liver, kidney and stomach
homogenates compared to the model ulcer animals (G2 and G3), (Tables 5 — 10). The improvement of the
previous parameter was attributed to the direct effect of this isolated factor and to the potentiation of endogenous
bradykinin by BPF; which in turn stimulates the release and synthesis of prostaglandins (PGs) (Levant et al.,
2006). These findings were agreewith the finding of Danielisova et al. (2008) who reported that bradykinin
increased significantly some antioxidant enzymes such as catalase enzyme. Also, PGs enhancing the intracellular
glutathione enzyme (GSH) concentration that potentiate cellular defense (Homem de BittencourtJret al. 1998). In
addition, Abd El-Hady et al. (2007) found that GSH acts as the first line of cellular defense against oxidative
injury. Also, Ajaikumaret al. (2005) showed that, GSH prevent tissue damage by keeping ROS at low levels and
at certain cellular concentration. In addition, increased NO level may be attributed to the activation of bradykinin
receptor (B2R) leading to the formation of NO, a potent scavenger molecule which could reduce the accumulation
of reactive oxygen species (ROS) (Allard et al. 2007) that play acritical role in the gastric ulceration (Dengiz et
al., 2007; Danielisova et al., 2008).

Table (1): Effect of BPF,on WBCs and lymphocytes count of male mice treated with indomethacin daily
and day after the other for 15 days in different groups.
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Table (3): Effect of BPF;0n RBCs count and haemoglobin concentration of male mice treated with
indomethacin daily and day after the other for 15 days in different groups.
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Table (5): Effect of BPF;on glutathione s-transferase enzyme activity U/g in tissue of liver and kidney of
male mice treated with indomethacin daily and day after the other for 15 days in different
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5] —~ = <O > = @© S0 T O TN © TR
= — = N A= ™A c < L Te) =' o c
S o5 Oz8 |Cz5°| 2% |C2&G8ER2&ES
© O = = = =
o © 3]
Mean + SE 2520.636 | 13.43+0.62 | 15.5+0.43 | 30.48+0.81 | 21.09+0.46 | 20.5+0.34
Significance(1) p< 0.001 p< 0.001 p< 0.005 p< 0.005 p< 0.005
Significance(2) p< 0.05 p< 0.001 p<0.001 p< 0.001
2 | Significance(3) p<0.001 | p<0.001 | p<0.001
0,
w | oof change 46.28 38 +21.9 156 18
2 @)
0
% Of(czr)‘a”ge +15.4 +126.9 +57 +52.6
0,
/o Ofg)‘ange +96.6 +36 +32
Mean £SE 22.4+1.37 | 10.3£0.6 | 13.08+0.94 | 25.85+1.02 | 17.6+1.29 | 21.36%1.2
Significance(1) p< 0.001 p< 0.005 p>0.05 p<0.05 p>0.05
o |Significance(2) p< 0.05 p< 0.001 p<0.005 | p<0.001
S | Significance(3) p< 0.001 p< 0.05 p< 0.005
3 % Of(clr)‘a”ge -54 -41.6 +15.4 -21.4 -4.6
S | %of change
X @) +26.9 +150.9 +70.8 +107
% Of(cgr)‘a”ge +97.6 +345 +63.3

Non — significantp>0.05, significant p< 0.05, highly significant p<0.001.

Significance (1): from G1.
%of change (1): different from G1. % of change (2): different from G2. % of change (3): different from

G3.

Significance (2): from G2.

Significance (3): from G3.

329



ISSN 2320-5407

International Journal of Advanced Research (2015), Volume 3, Issue 6, 323-335

Table (6): Effect of BPF;0n glutathione s-transferase enzyme activity U/g in tissue of stomach of male mice

treated with indomethacin daily and day after the other for 15 days in different groups.
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o | Significance(2) p< 0.05 p<0.001 | p<0.001 | p<0.001
> | Significance(3) p<0.005 | p<0.005 p< 0.05
0,
g| " Of(clr)‘ange -46 -315 +3.95 -6.39 5.6
g % of change
A 27 +93 +74 +75.5
0,
& Ofg)‘ange #5519 | +36.7 +37.8

Non - significantp>0.05, significant p< 0.05, highly significant p<0.001.
Significance (1): from G1.

G3.

Significance (2): from G2.

Significance (3): from G3.
%of change (1): different from G1. % of change (2): different from G2. % of change (3): different from

Table (7): Effect of BPF;0n catalase enzyme activity U/g in tissue of liver and kidney of male mice treated
with indomethacin daily and day after the other for 15 days in different groups.

% £ | @92 6‘8% S @Efzaéfg
5 © O | 02F (625 0% (Co%EPog5
I O = = = =
o 3+ [o]
Mean +SE | 7.150.55 | 3.71+0.31 | 4.84+0.39 | 7.51+0.72 | 5.65+0.69 | 6.92+0.31
Significance(1) p<0.005 | p<0.05 p>0.05 p>0.05 p>0.05
Significance(2) p<0.05 | p<0.005 | p<0.005 | p<0.001
2 [ significance(3) p<0.05 | p<0.05 | p<0.05
% of change
= -48 -32.3 +5 -4.19 -3.2
2 ©)
0]
= % Ofg)‘ange +30.4 +102.4 +84.6 +86.5
o)
/o Ofg)’a”ge +55 +415 +42.9
Meant SE | 7.7¢0.41 | 3.96+0.31 | 4.5+0.41 | 7.88+0.51 | 6.36+0.48 | 7.4620.37
Significance(1) p<0.001 | p<0.005 p>0.05 p>0.05 p>0.05
o LSignificance(2) p>0.05 p<0.001 | p<0.005 | p<0.001
S | Significance(3) p<0.005 | p<0.05 | p<0.005
z % Of(‘f)‘ange 48.7 413 +1.9 17.7 -3.49
=} 0
g | %o g)‘a”ge +143 | +989 | +606 | +883
% Ofg)‘ange +739 | +403 | +646

Non — significantp>0.05, significant p< 0.05, highly significant p<0.001.
Significance (1): from G1.

G3.

Significance (2): from G2.

Significance (3): from G3.
%of change (1): different from G1. % of change (2): different from G2. % of change (3): different from
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Table (8): Effect ofBPF;on catalase enzyme activity U/g in tissue of stomach of male mice treated with
indomethacin daily and day after the other for 15 days in different groups.

Non — significantp>0.05, significant p< 0.05, highly significant p<0.001.

Significance (1): from G1.

Significance (2): from G2.

Significance (3): from G3.

%of change (1): different from G1. % of change (2): different from G2. % of change (3): different from

G3.

E > o o E piy + E
perd —~ o — Z, —~ © —~, /-\O ~ Z "\O ™~ ©
€ v — = N A= MDA c < LL Lo L =' (o L =
s 05 | C28 |C25°| 2% |C2E8REES
g © G = =05
> Mean + SE 6+0.46 | 3.2+0.29 | 3.8+0.39 | 7.2+0.34 5.45+0.45 | 5.940.33
) Significance(1) p< 0.005 p<0.05 p>0.05 p>0.05 p>0.05
. S!gn!f!cance(Z) p>0.05 p< 0.001 p<0.05 p<0.001
& Significance(3) p<0.001 p< 0.05 p< 0.05

E | %ofchange (1) -46.6 -36.6 +20 -12.5 -0.3

% | % of change (2) +18.7 +125 +64 +86

% of change (3) +89.4 +38 +57.3

Table (9): Effect ofBPF;on nitric oxide concentration pmol/L in tissue of liver and Kkidney of male mice
treated with indomethacindaily and day after the other for 15 days in different groups.

3 — 2 =2
) ~ 9 ~0 > | ~0%& s A5“>~A5 ~
c o =] N A= ™A c < L To) L = |© L =
S o8& CzE& (Cz35°| C&% |CSHELSHE”
I @) = = = =
o © ©
Mean +SE 76.7+4.2 | 40.32+1.59 | 41.08+£2.57 | 61+2.12 58.4+2.5 67.4+2.13
Significance(1) p< 0.001 p< 0.001 p<0.05 p<0.05 p>0.05
g Significance(2) P>0.05 p<0.001 | p<0.005 p< 0.001
E Significance(3) p<0.005 | p<0.005 p< 0.001
0,
=| % Of("lr)‘ange -47.4 -46.4 -20.5 -23.8 -12.12
B
5]
2 | % ofchange
5 ) +1.88 +51 +44.8 +67
[0)
/o Of(%r)‘ange +48 +42 +64
Mean +SE 69.17+2.35 | 38.9+1.9 | 35.38+£1.39 | 70.4+2.0 | 52.18+1.66 | 60.36+1.62
Significance(l) p< 0.001 p<0.001 | p>0.05 | p<0.005 p> 0.05
= | Significance(2) p>0.05 p<0.001 | p<0.005 p< 0.001
g Significance(3) p<0.001 | p<0.001 p< 0.001
= [0
76 of change 437 488 | +177 | -2456 127
E 1)
% of change
= -9 +80.9 +34 +55
v )
0,
& Ofg)‘ange +98.9 +47 +70.6

Non - significantp>0.05, significant p< 0.05, highly significant p<0.001.

Significance (1): from G1.

Significance (2): from G2.

Significance (3): from G3.

%of change (1): different from G1. % of change (2): different from G2. % of change (3): different from

G3.

Table (10): Effect of BPF;on nitric oxide concentration pmol/L in tissue of stomach of male mice treated
with indomethacin daily and day after the other for 15 days in different groups.
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o = = =
g ~F | 00> 20% | or |adr>kd,E
= — = NAS @7 c < W Lo L ='lo L =
g 7 O |28 Cz5° C& C2&H828& 5
8 © < = = 3
Mean + SE 63+£1.64 | 37.9+£1.77 | 38+1.92 | 69.6+2.5 | 57.8+1.86 | 61.4+1.56
Significance(1) p<0.001 | p<0.001 | P>0.05 P>0.05 P>0.05
o | Significance(2) P>0.05 | p<0.001 | p<0.001 | p<0.001
2 | Significance(3) p<0.001 | p<0.001 | p<0.001
[0)
g Of(clr)‘a”ge -39.8 | -396 | +104 | -8.25 25
g % of change
2 0 @ 9 +0.26 | +836 +52.5 +62
0,
& Ofg)‘a”ge +83 +52 +61.5

Non - significantp>0.05, significant p< 0.05, highly significant p<0.001.

Significance (1): from G1. Significance (2): from G2.  Significance (3): from G3.

%of change (1): different from G1. % of change (2): different from G2. % of change (3): different from
G3.
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