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A peptide fraction isolated from the venom of the Egyptian scorpion Buthus occitanus
was proved to have a bradykinin- potentiating activity. In vivo and in vitro modes of
action of the isolated bradykinin- potentiating peptide (BPP) on kidneys of guinea
pigs were investigated. Animals received five successive i.p. doses of the scorpion
BPP (1 pg/g body weight) at one-week intervals. The control animals were i.p. injected
with saline solution only. In vivo experiments showed a significant increase in renal
tissue PGE, content and lipid peroxides of the treated guinea pigs compared to the
control animals (p < 0.05). Nonsignificant changes were detected in the levels of tissue
c-AMP and 5-nucleotidase activity (p > 0.05) of the treated animals, while the changes
in ¢-GMP and c-AMP/c-GMP ratio were both significant (p < 0.05). In vitro experi-
ments demonstrated enhanced capacity of guinea pig-renal tissue to convert *C-lino-
leic acid to its metabolites, 6-keto-PGF,a, PGF,0, PGE,, TxB,, PGD,, and arachidonic
acid, in response to the added PBP (1 pg/ml) and bradykinin (1 pg/ml). This enhanced
response was abolished upon the addition of 1 pg/ml of BK-inhibitor (D-Arg- [Hyp?,
Thi5%é, Phe’]). The capacity for labeled metabolites recovery in BPP treated renal tis-
sue was 19.78%, while it was 13.00% in the basal control. The total increase that
evoked by BPP was 62.78%. The results clearly indicate that the isolated BPP induced
prostaglandin biosynthesis, which may trigger enhanced glomerular filtration in

guinea pigs.

Key words: bradykinin potentiating peptide (BPP), c-AMP, 4C linoleic acid, kidney,
lipid peroxides (LPOs), prostaglandin E, (PGE,), scorpion venom.
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Growing interest has recently focused on venom peptide
fractions and their possible clinical implications as thera-
pies for several pathomechanisms (1-3). The venom of
the Egyptian scorpion Buthus occitanus was found to
contain a peptide fraction with bradykinin-potentiating
activity that could remarkably enhance urea and creati-
nine clearance (4). The isolated bradykinin-potentiating
peptide (BPP) acted in vivo as a growth factor (5, 6), pro-
moting cellular growth response of ovarian follicle and
uteri (7) and stimulated spermatogenesis in premature
mice (8).

Some responses to bradykinin (BK) appeared to be
mediated by generation of eicosanoids, seemingly as a
result of stimulation of phospholipase A, (9, 10). It was
proposed that a functional coupling of BK and prostag-
landins (PGs) within the kidney might be effective in the
regulation of renal blood flow and salt-water excretion
(11, 12). PGs and BK are known as potent vasodilators
and cause the contraction of longitudinal smooth muscle
from stomach to colon (13). PGs, leukotrienes and related
compounds are called eicosanoids because they are
derived from 20-carbon essential fatty acids (13, 14).
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Rose (15) claimed that PGs play a local role in preventing
an excessive response to anti-diuretic hormone (ADH).
Hence, Gray (16) reported that PGs modulate the renal
actions of ADH. Renal PGs, primarily PGA and PGE, are
produced in medulla by the collecting duct epithelium
and the medullary interstitial cells (17, 18). After their
release, they enter the renal cortex via the ascending
limb of Henle and/or the vasa recta, where they are con-
verted into inactive metabolites. An antinatriuretic effect
of PGs was suggested by the finding that PGA and PGE
augment Na* excretion, probably as a result of reduced
proximal reabsorption (19, 20). In rabbit kidney medulla,
PG synthase catalyzed the formation of PGE, PGFy0 and
PGD, from arachidonic acid (21, 22). A delicate interrela-
tionship exists between angiotensin II (ANG II) and
renal PGs in the modulation of renal blood flow, glomeru-
lar filtration rate and possibly tubular electrolyte han-
dling (23). PGE, indirectly alters the tubular Na* reab-
sorption through changes in medullary interstitial
tonicity via ADH (24). Also, PGE, was found to decrease
Na* transport in isolated collecting ducts of rabbit kidney
(25, 26). Other authors (27) observed that decreased K*
concentration enhanced PGE, synthesis in renal medul-
lary interstitial cells in culture. It was also reported that
rat kidney glomeruli have the capability of synthesizing
PGE, PGFa, PGI, (6-keto-PGF;a), PGD,, and TxB, from
arachidonic acid (28, 29). However, human renal medul-
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lary microsomes have the capacity to synthesize consid-
erably more PGE, and related metabolites than cortical
microsomes (30). Attallah and Lee (31) stated that PGE,,
was found to be the major compound produced by renal
tubular and interstitial cells.

The kidney possesses two powerful hormonal systems,
the rennin-angiotensin system and the prostaglandin
system (32). The B-adrenergic pathway of rennin stimu-
lation is independent of any modifying influence exerted
by PGs. However, the endogenously synthesized PGs can
antagonize some of the actions of the renal adrenergic
nervous system (33). Handler (34) found that tubular
antidiuretic action of PGE, might reflect a direct input on
renal tubular adenylate cyclase, resulting in an increase
of water permeability. There are both stimulators and
inhibitors of PGE, receptors in the kidney (35). In turn,
PGE, can exert both stimulatory and inhibitory effects on
c-AMP metabolism. Therefore, the increase in the
glomerular production of vasodilatory prostanoids was
considered to be an important mediator of the increase in
glomerular filtration rate (GFR) following an acute pro-
tein load (36). However, the inhibition of PGE, synthesis
was found to be associated with a significant fall in creat-
inine clearance in animals with reduced renal mass (37).
Nevertheless, the activity of PGs as modulators of renal
homodynamic events depends on their interaction with
other hormones such as ANG II and arginine vasopressin
(AVP) and BK. Podjarny and associates (38) reported that
a cessation of production of PGs and related substances
in the kidney might have a direct impact on the develop-
ment and maintenance of renal failure. They also found
that sodium depletion in the inner medulla was associ-
ated with a marked increase in PGE, and TxB, synthesis.
Consequently, this work was conducted to investigate the
possible promoting activity of the venom peptide BPP on
the biosynthesis of PGs in kidneys of experimental ani-
mals that may enhance their glomerular filtration rates.

MATERIALS AND METHODS

(1) Isolation, Purification and Identification of the
Venom BPP—A crude venom of the Egyptian scorpion
Buthus occitanus was kindly donated by Dr. Nassar of
Assiut University, Egypt. A peptide with bradykinin
potentiating activity was chemically isolated from the
venom following the procedure described by Ferreira (39)
with slight modification. Almost one gram of the crude
venom was suspended in 100 ml of distilled water and
heated for 5 min in a boiling water bath with 750 ml of
ethanol (99%). The mixture was centrifuged for 60 min at
2,000 rpm. The supernatant was evaporated under
reduced pressure in a rotatory evaporator. Three succes-
sive additions each of 10 ml of 90% ethanol were used to
extract the BPP from the dry fraction. To purify the crude
BPP, 4 volumes of ethyl ether were added to the alcoholic
extract, and the mixture was shaken. The precipitate was
separated by centrifugation, disolved in 10 ml of distilled
water and dialyzed. The aqueous solution was then
lyophilized and stored refrigerated under vacuum. For
characterization, 20 pg of the lyophilized fraction was
dissolved in about 100 ul of normal saline solution and
subjected to electrophoresis on cellulose acetate, Oxoid
strips (No. 50 size 160 mm x 25 mm) in sodium phosphate
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buffer pH 7.7, u = 0.1, 30 V/em for 12 h. The isolated frac-
tions were characterized on the strips as distinctive
zones under UV at 360 nm. For further identification of
the BPP as recommended by Kato and Suzuki (40), 20 pg
of the lyophilized fraction was dissolved in 300 pl of a sol-
vent mixture of absolute ethanol-chloroform—water—sat-
urated n-butanol (1:1:1, v/v) and applied to thin layer
chromatography. Silica gel 60 Fy;, plates 5 x 20 cm, 0.25
mm thickness (Merck, Darmstadt, FRG) were activated
for 1 h before use. TLC was developed in i-butanol-acetic
aci —H,0 (3:1:1, v/v), then sprayed with 0.4% ninhydrin
after drying.

(it) Bioassay of BK-Potentiating Activity—The phar-
macological effect of the isolated venom peptide was dem-
onstrated by an increase in the contraction of the guinea
pig ileum in the presence of bradykinin. The increase in
the contraction was recorded in the presence of synthetic
bradykinin (batch No. B-3259, Sigma Chemical, St.
Louis, MO, USA). The maximum contraction response
was recorded (by Oscillograph 400 MD,C, Plamer Bio-
science, Washington, USA) 2—20 min after the addition of
0.3 pg of the lyophilized venom BPP per ml of Tyrode’s
solution. Bradykinin (0.02 pg/ml) was added 50 s after
the addition of the venom peptide fraction. The venom
BPP was compared with known bradykinin potentiators,
B and BPP5a (Sigma Chemical, St. Louis, MO, USA). The
potentiating unit (PU) was determined as the concentra-
tion of peptide which is able to duplicate the magnitude
of contraction produced by a defined dose of Bk on iso-
lated gunia pig ileum (40, 41).

(iit) In Vivo Experiments—Sixteen healthy growing
male guinea pigs of about 6 weeks of age and body weight
of 250 to 300 g were used for in vivo experiments. All ani-
mals were provided with a commercial balanced diet and
tap water ad libitum. They were housed in plastic cages
at natural photobic periods, at room temperature, and
allowed to acclimate to the environment prior to experi-
mental use. Animals were divided into two equal groups.
One group received five successive intraperitoneal doses
of the scorbion BPP (1 pg/g body weight) at one-week
intervals. The dose was adapted in accordance with (8).
The control group received saline solution only in the
same way. Immediately after killing the animal by decap-
itation, the abdomen was opened and the kidney was
excised and weighed. A 1% tissue homogenate of kidney
was prepared in 100 mM phosphate buffer, pH 7.4 con-
taining 22 mg% EDTA and 1.0 mg% indomethacin to pre-
vent further processing of PG biosynthesis. Tissue
homogenates were stored at —20°C until analysis for
PGE,, cyclic nucleotides, lipid peroxides and 5-nucleoti-
dase.

(iv) Analytical Techniques—Determination of prostag-
landins: PGE, was extracted from kidney-tissue homoge-
nates in accordance with Lands and Smith (42). Its con-
tent was assayed as described by Lingren et al. (43) using
the PGE, [*HJRIA Kit (Cat. No. 600001, Advanced Mag-
netic, Cambridge, MA, USA). PGE, counting rates were
correlated with concentrations by a standard curve set
experimentally as described by Jaffe et al. (44).
Determination of c-AMP and c-GMP: Before assaying c-
AMP and c-GMP by RIA, tissue cycling nucleotides
extracts were prepared following the protocol of Steiner
(45). c-AMP was measured using Incstar RIA 125]-c-AMP-
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Kit (Cat. No. 74065, Incstar Corporation, Stillwater, MN,
USA). ¢-GMP was assayed by RIA 125-c-GMP-Kit (Cat.
No. 6302, Advanced Magnetics, Cambridge, MA, USA).
Labeled analyte counts were correlated with concentra-
tions by means of a calibration curve that was developed
experimentally as indicated by Harper and Brooker (46).
Determination of 5-nucleotidase activity: 5-Nucleotidase
activity was measured in kidney-tissue homogenate
using the method of El-Aaser and El-Merzabani (47). The
enzyme activity was calculated as pM inorganic phospho-
rus (P,)/min/mg protein in the tissue homogenate.
Determination of lipid peroxidation: Levels of lipid per-
oxides (LPOs) were measured in tissue homogenates as
described by El-Saadani et al. (48) with little modifica-
tions. Briefly, 100 pl of tissue homogenate was diluted
with 0.01 M phosphate buffered saline, pH 7.4 to a final
volume of 1 ml. Then 100 pl of the diluted homogenate
was vortex—mixed with 5 pl of EDTA (24 uM), 2 pl of BHT
(20 uM), and 1 ml of the color reagent (catalogue No. 14106,
Merck, Darmstadt, FRG). The mixture was let stand for
30 min in the dark at ambient temperature, then the
absorbance (A) at 365 nm was measured in a 1-cm quartz
cuvette against reagent blank. The concentration was
calculated using the equation: LPOs (nM/ml) = 110.7 A/
0.0246, based on the molar absorptivity of I (24,600 M1
cm™) at 365 nm, and the dilution factor of the homoge-
nate. To exclude the possible interference in the reagent
blank reading, the background was corrected by measur-
ing LPOs against the immediate mix without the 30 min
incubation.

(v) In Vitro Experiments—Kidneys of 24 of the same
guinea pigs used for in vivo experiments were excised
immediately after sacrifice as described by Lennon and
Poyer (49). Three-percent tissue homogenates of the
pooled kidneys were made in ice-cold Krebs-Ringer bicar-
bonate buffer containing 119 mM NaCl, 25 mM NaHCOj,,
4.7 mM KCI, 1.2 mM KH,PO,, 15 mM MgSO,, 2.5 mM
CaCl,, 1 mg/ml of glucose, and 1 mg/ml of bovine serum
albumin with a gas phase of 95% O,—5% CO,. Tissue
homogenate was then divided to four equal volumes in
separate flasks: control, treated with BPP (1 ug/ml),
treated with BPP and BK (1 pg/ml for each), treated with
BPP and BK-inhibitor (D-Arg-[Hyp?, Thi®¢, Phe’]) (1 ug/
ml for each). Each of these four volumes was subdivided
into two equal parts for the duplication of the readings.
All flasks were incubated for 50 min at 37°C to activate
tissue enzymes, then 10 pl of 1#C-linoleic acid containing
159.54 x 10* dpm (specific activity 52 mci/mM, Amer-
sham, England) was added to each. Enzymatic conver-
sions of linoleic acid into arachidonic acid (AA), prostag-
landins (PGs), and thromboxanes (Txs) were stopped
after 30 min. Flasks were placed onto ice-bath and the
pH of the mixture was lowered to 3—4 by adding 1.0 ml of
saline followed by 100 pl of 1.0 N HCI to each container.
14C-linoleic acid metabolites were extracted by shaking
twice with two volumes of ethyl acetate. The organic sol-
vent extracts were pooled, recentrifuged to remove tissue
particles, and the supernatant was evaporated under
nitrogen. The residue of each extract was dissolved in 100
ul of chloroform/methanol mixture (1:3, v/v) to be applied
for chromatographic separation (50).

(vi) Resolution of 1*C-Linoleic Acid Metabolites by TLC—
The extracted metabolites were applied as spots on TLC
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Fig. 1. 4C-calibration curve.

plates and separated by a one-dimensional technique (51,
52). The solvent used was ethylacetate—isooctane—acetic
acid—water (11:5:2:10, v/v). Reference standards of ara-
chidonic acid, prostaglandins, and thromboxanes were
used. The developed spots of the standard and samples
were visualized by spraying with 10% phosphomolybdic
acid in ethanol, and each spot was scraped off into a sep-
arate vial. Prostaglandins and thromboxane were
extracted with methanol, to which 3 ml of scintillation
solution of toluene/ triton X-100, 2:1, v/v containing 7.5 g
PPO/liter was added. The radioactivity was counted by
liquid scintillator counter (ISOCAP/300 liquid scintilla-
tion system, Searle Analytic) and the recovery rates were
determined for each of the labeled compounds. Counting
efficiency of samples was 60-70% as determined by
means of a “C-calibration curve that was developed
experimentally (Fig. 1).

(vii) Statistical Analysis—Statistical analyses were per-
formed by an analysis of variance to determine statistical
significance among the groups and by student’s ¢-test to
determine significance between groups. Result were con-
sidered statistically significant at p < 0.05.

RESULTS

The isolated peptide fraction of the Buthus occitanus
venom (BPP) was proved to have bradykinin—potentiat-
ing activity. However, it showed less potent BK potentia-
tion on guinea pig ileum than both potentiator B and

Table 1. Bioassay for BK potentiating activity. In vitro potenti-
ation of BK activity on isolated guinea pig ileum was assayed as
described in the experimental section. The potentiating unit (PU) is
the concentration of peptide which is able to duplicate the magni-
tude of contraction produced by a defined dose of Bk on isolated
gunia pig ileum.

Peptide fraction PU (ug/ml)
BPP-B 2.40+0.90
BPP;, 1.80 £ 0.60
Isolated scorpion BPP 120 + 2.80

Results are mean + SEM (n = 6).
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Table 2. In vivo effects of Buthus occitanus BPP on
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levels of PGE,, LPOs, cyclic nucleotides, and 5-

nucleotidase activity in renal tissue of male guinea pigs.

Parameter Control BPP
PGE, (ng/100 mg wet tissue) 73.91 £ 5.60 103.76 + 6.12*
LPOs (nM/mg wet tissue) 3.563 +0.46 6.38 + 0.59%
c-AMP (pM/ 100 mg wet tissue) 147.34 +7.10 141.93 + 8.09
¢-GMP (pM/ 100 mg wet tissue) 7.65 +£1.56 10.91 + 2.09*
¢-AMP/c-GMP 19.26 13.01%
5-Nucleotidase (uM P;/min/100 mg wet tissue) 9.73+0.51 8.64 + 0.42

Values are mean + SEM. Samples are measured in duplicates. Each value represents the mean of 16 readings (n =

16). *p < 0.05.

BPP;, (Table 1). The BK-potentiating unit of the tested
venom BPP on the isolated guinea pig ileum was 120 +
2.80 pg/ml. BPP did not show sensitizing activity or
detectable bradykinin-like activity on the muscle prepa-
ration.

In vivo experiments showed a significant increase in
renal tissue PGE, content of the treated guinea pigs com-
pared to the control animals (p < 0.05, Table 2). Concom-
itantly, LPOs levels were significantly increased (p < 0.05)
in treated animals. Nonsignificant changes were detected
in the levels of tissue c-AMP and 5-nucleotidase activity
(p > 0.05) of the treated animals, while the changes in c-
GMP and c-AMP/c-GMP ratio were both significant (p <
0.05, Table 2).

In vitro experiments demonstrated the capacity of
guinea pig-renal tissue to convert 4C-linoleic acid enzy-
matically to its metabolites. These labeled metabolites, 6-
keto-PGF;a, PGFy0, PGE, TxB,y, PGD,, and arachidonic
acid, were detected at different levels following each
treatment (Table 3). In renal tissue treated with BPP or
BPP plus BK, the total conversion into labeled metabo-
lites was markedly increased. However, the treatment
with BPP plus BK-inhibitor did not show any significant
change compared to the basal control (Table 3). The
recovery of radioactivity in metabolites of the BPP-
treated group was 19.78% while, it was 13.00% in the
control one. The total increase evoked by BPP was
62.78%. This ratio was even higher in arachidonic acid
fraction (193.30%), and in PGD, it was 58.21%. The
increase in the recovered metabolites in the group
treated with BPP plus BK was 100.86% for the total and
70.18% for 6-keto-PGF o, 94.61% for PGF,a, 119.48% for
PGE,, 79.58% for TxB,, and 181.20% for PGD,, compared
to the control. While kidney tissue treated with BPP plus
BK-inhibitor showed a recovery of 14.51%, the increase
in the arachidonic acid fraction was 104.20%.

Table 3. In vitro effect of Buthus occitanus BPP on
guinea pigs. (Radioactivity: dpm x 10%).

DISCUSSION

Several peptides isolated from animal venoms have been
shown to potentiate BK action on smooth muscles by at
least two different mechanisms: by sensitization of BK
receptors or by inhibiting the angiotensin-converting
enzyme (53). The tested scorpion BPP was previously
shown to potentiate BK in different mammals in both
ways (4, 7, 8). In most of the mammalian tissues investi-
gated, prostaglandin synthetase activity was found (54).
Mammalian cells metabolize arachidonic acid via
cyclooxygenase and lipoxygenase pathways, which result
in various prostaglandins, thromboxanes, hydroxy fatty
acids, leukotrienes and lipoxins (55, 56). For instance, BK
and thrombin were found to stimulate the conversion of
exogenous arachidonate to PGs, implying enhancement
of cyclooxygenase activity (57). In kidney mesangial cells,
PGE, is selectively stimulated by ANG II and AVP (58).
Both glomerular epithelial and mesangial cells have
receptors for ANG II and AVP, and these receptors are
tightly linked to intracellular pools of phospholipase,
cyclooxygenase and PGE, isomerase to increase PGE,
(58). The response of some isolated organs to BK is
enhanced by some of the bioactive components in venoms
of snakes and scorpions, which are called Bk-potentiating
peptides or fractions, BPP or BPF (59). Bk has been
shown to release PGs in a variety of tissues including
rabbit’s kidney (12, 60), cat’s spleen (61), rat’s heart (62)
and isolated rat kidney (63).

In vivo experiments showed that the BPP isolated from
scorpion Buthus occitanus venom significantly elevated
the PGE, in kidney of the successively treated animals
(Table 1). The present results are consistent with the
report by Nasjletti and Malik (64) that Bk promoted PG
biosynthesis by selective activation of phospholipase A,.
This in turn enhanced the conversion of arachidonic acid

14C.linoleic acid metabolism in renal tissue of

Metabolite Control BPP BPP + BK BPP + BK-ihibitor
6-Keto-PGF,a 1.14+0.24 1.32+0.14 1.94 +0.55 1.06 + 0.27
PGFy0 1.67 +0.36 1.86 +0.52 3.25 £ 0.94* 1.68 +0.48
PGE, 3.08 £0.73 5.67 £0.91* 6.76 +1.18* 2.60 +0.76
TxB, 5.78 +1.06 5.71+1.23 10.38 + 1.57* 450+ 1.58
PGD, 5.48 £ 0.83 8.67 +1.92 15.41 + 2.26* 5.98 + 1.02
AA. 3.59+1.16 10.53 + 2.05% 3.92 +1.37 7.33+1.94
Total 20.74 + 4.38 33.76 £6.77 41.66 +7.87 23.15 +6.05
Recovery (%) 13.00 19.78 25.63 14.51

Values are mean + SEM. Each value represents the mean of 8 readings (n = 8). *p < 0.05 versus control groups.
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into PGs by cyclooxygenase, various PG endoperoxide
isomerases, and reductase (65). Jesse and Cohen (66)
stated that BK stimulated PG synthesis by activating
phospholipase A, which is responsible for releasing PG
precursors from membrane phospholipids. However,
phospholipase A, activity could be enhanced by the
hydroxyl radical (OH'), which would result in arachidonic
acid release and the generation of various endoperoxide
metabolites (67, 68). Interestingly, the present results
demonstrated that LPOs as a lipid peroxidation marker
were significantly increased (p < 0.05) in the kidneys of
BPP-treated animals. Other authors mentioned that
lipid peroxidation processes lead to enhanced increase in
PGs level, which is mainly mediated through cyclooxyge-
nases and other oxidases (69-72). Furthermore, the level
of lipid peroxides is a key control of cyclooxygenase activ-
ity, the enzyme associated with a shift of arachidonic pro-
file towards the production of PGs (73, 74).

The present in vivo experiments also showed no signif-
icant change in the levels of ¢c-AMP in renal tissue of
treated animals compared to the control. In contrast c-
GMP levels were significantly increased after the succes-
sive exposure to the venom BPP. Generally, a delicate
interrelation exists between renal PGs and the modula-
tion of renal blood flow, GFR and possibly tubular electro-
lyte handling (75). Basically, most tissues possess two
major classes of receptors for controlling cellular func-
tions and proliferation. One class triggers the production
of c-:AMP, while the other induces inositol phospholipid
turnover, frequent arachidonic acid release and ¢-GMP,
but not ¢c-AMP, production (76). Furthermore, free radi-
cals lead to a decrease in adenylate cyclase activity,
which is phospholipid-dependent and causes a decrease
in tissue c-AMP. Oxygen increased guanidylic cyclase and
tissue ¢-GMP (77). It was also reported that enhanced
levels of tissue c-GMP could be attributed to guanylate
cyclase activity, which is stimulated by polyunsaturated
fatty acids with specific determinants, and to peroxi-
dases, lipid peroxides and oxygen free radicals (78). In
addition, Zenser et al. (79) claimed that physiological
effect of BK on renal function might be mediated by c-
GMP and PGs. This was exactly the case in the present
investigation: the successive injection of the venom BPP
resulted in a significant increase in both renal tissue
PGE, and ¢-GMP. PGE, and ¢c-GMP are fractions known
to stimulate the glomerular filtration rate and renal
blood flow, as reported by Colina-Chourioetal (12) and
Levine et al. (36). Therefore, it could be concluded that
the isolated BPP triggered an enhanced glomerular fil-
tration rate and renal blood flow in guinea pigs. In a pre-
liminary histopathology experiment, microscopical exam-
ination of semithin sections from kidneys of BPP treated
guinea pigs showed a remarkable dilatation of the
glomerular blood capillaries (data not shown). This was
observed only in the treated animals and could be simply
attributed to increased renal blood flow as a result of the
injected venom BPP.

The bioactive peptide AVP was found to stimulate
PGE, synthesis in rat renal medullary epithelial cells
independently from the activation of adenylate cyclase
(80). However, the controversial response in levels of c-
AMP and ¢c-GMP was cited by other authors (81). Steiner
et al. (82) reported that while a hormonal stimulus
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caused a marked increase in c-AMP, it did not affect the
level of c-GMP, which indicates a separate individual con-
trol of these nucleotides. Basically, a change in the ratio
of c-:AMP/c-GMP signals cell division and hence replica-
tion (77). Interestingly, Curtis-Prior (83) reported that
most, if not all the actions of PGs in biological systems
are mediated by changing the levels of cyclic nucleotides.
Consistent with the present results, it was demonstrated
that in bovine and canine veins, the c-AMP/c-GMP ratio
was decreased under the influence of PGE, (84).

Cyclic nucleotides are rapidly metabolized by a tissue-
specific phosphodiesterase to 5-AMP (78). The present
results demonstrate that injection of the isolated BPP
caused a nonsignificant decrease in renal tissue 5-nucle-
otidase activity. In this regard, it is rather difficult to pro-
pose a reasonable interpretation. However, Amer and
Mckinney (85) claimed that PGs may have a direct effect
on intracellular phosphodiesterase. Nevertheless, the
effect of phosphodiesterase inhibitors on BK-stimulators
that increase PGE, synthesis by renal medulla are dis-
tinct from their effects on c-AMP metabolism (86), which
may hold for the present results.

It has been postulated that kidney medulla PG-syn-
thase catalyzes the formation of PGE, and PGF,0 from
arachidonic acid to perform its biological functions (87,
88), which was more or less confirmed by the present in
vivo results. The in vitro experiments predicted such a
PG-synthase system in tissues of guinea pig kidney. This
enzyme system controled the biosynthesis of radioactive
arachidonic acid, PGD,, TxB,, PGE,, PGF,ya, and 6-keto-
PGF,o from labelled #C-linoleic acid added to tissue
homogenates (13% in control animals, Table 3). Consist-
ent with this, other investigators detected the same frac-
tions in isolated rat kidney glomeruli (29) and sheep sem-
inal vesicular gland microsomes (89) after adding C-
arachidonic acid. The present data show that the added
BPP increased the formation of arachidonic acid and its
oxygenated fractions (19.78%, Table 3), although the
increase was not significant (p > 0.05). However, the asso-
ciation of BK with its potentiator BPP showed a signifi-
cant increase (25.63%, p < 0.05). This might simply mean
that BPP potentiated the exogenous BK and hence stim-
ulated the biosynthesis of arachidonic acid and its metab-
olites in renal tissues of guinea pigs. This notion was con-
firmed by the fact that the increase was diminished by
addition of BK-inhibitor plus BPP. In this case, the recov-
ery amounted to only 14.51%. Consequently, it could be
concluded that BPP performed its potentiating activity
on both endogenous and exogenous BK for PGs biosyn-
thesis. Consistent with the present results, Zusman and
Keiser (27) postulated that bioactive polypeptides such
as BK, AVP, and ANG II increase the release of 1*C-ara-
chidonic acid from renal medulla. It is known that PG
biosynthesis in the kidney occurs as a result of arachi-
donic acid release from membrane phospholipids after
the activation of phospholipase (24). However, PG biosyn-
thesis is controlled in two ways: stimulation of phosphol-
ipase A, and stimulation of PG synthetase (89). So, it
appears from the present results that either BK alone or
BK potentiated by the isolated venom BPP enhanced the
conversion of “C-linoleic acid to 4C-arachidonic acid and
other labeled metabolites, PGD,, TxB,, PGE,, PGF,a,
and 6-keto-PGF;o. This was clearly illustrated by the
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assessment of radioactivity of identified arachidonic acid
spots, in which an increase of 193.30% was observed in
treated tissue homogenate of guinea pig kidneys. How-
ever, the marked increase of PGE, biosynthesis in vitro
as a response to BPP plus BK can interpret and confirm
that recorded in vivo experiments. In conclusion, the iso-
lated BPP exerted in vivo and in vitro effects that
resulted in a significant increase in PGE, and associated
metabolites that might trigger enhanced glomerular fil-
tration and hence improved renal function of guinea pigs.
Thus, clinical application of the isolated BPP as a ther-
apy in cases of renal failure should be considered for fur-
ther investigations.

I would like to express my sincere gratitude to Dr. Ahmad Y.
Nassar, Professor of Biochemistry, Faculty of Medicine, Assiut
University, for his generous gift of the crude venom of the
Egyptian scorpion Buthus occitanus and for his valuable dis-
cussions throughout the period of this work.

REFERNCES

1. Yegen, B.C. (2003) Bombesin-like peptides: candidates as diag-
nostic and therapeutic tools. Curr. Pharm. Des. 9, 1013-1022
2. de Carvalho, D.D., Schmitmeier, S., Novello, J.C., and Mark-
land, F.S. (2001) Effect of BJcuL (a lectin from the venom of the
snake Bothrops jararacussu) on adhesion and growth of tumor
and endothelial cells. Toxicon 39, 1471-1476
3. Zhou, Q., Sherwin, R.P., Parrish, C., Richters, V., Groshen,
S.G., Tsao-Wei, D., and Markland, F.S. (2000) Contortrostatin,
a dimeric disintegrin from Agkistrodon contortrix contortrix,
inhibits breast cancer progression. Breast Cancer Res. Treat.
61, 249-260
4. Nassar, A.Y., Abu-Sinna, G., and Abu-Amra, S. (1989) Isolated
fraction from toxins of Egyptian scorpions and cobra, activated
smooth muscle contraction and glomerular filtration
(abstract). Toxicon 27, 57
5. Guo, L.Y.,, Zhu, J.F., and Wu, X.F. (1999) Cloning of a cDNA
encoding a nerve growth factor precursor from the Agkistrodon
halys Pallas. Toxincon 37, 465—-470
6. Lipps, B.V. (1998) Biological and immunological properties of
nerve growth factor from snake venom. J. Nat. Toxins 7, 121—
130
7. Nassar, A.Y., Abu-Sinna, G., and Abed El-Rahim, S. (1990)
Effect of a bradykinin potentiating fraction, from venom of the
Egyptian scorpion, Buthus occitanus, on the ovaries and
endometrium of mice. Toxicon 28, 525-534
8. Nassar, A.Y., Abu-Sinna, G., Abdel Rahim, S., Soliman, M.,
and El-Saadani, M. (1992) Bradykinin potentiating fraction
isolated from venom of Buthus occitanus promotes sperma-
togenesis in premature mice. Rec. Advan. Toxinol. Res. 2, 119—
135
9. Murakami, M., Yoshihara, K., Shimbara, S., Lambeau, G.,
Singer, A., Gelb, M.H., Sawada, M., Inagaki, N., Nagai, H., and
Kudo, I. (2002) Arachidonate release and eicosanoid genera-
tion by group E phosholipase A,. Biochem. Biophys. Res. Com-
mun. 292, 689-696
10. Douglas, W.W. (1985) Polypeptides-Angiotensin, plasma
kinins, and others in Goodman and Gilman’s the Pharmacolog-
ical Basis of Therapeutics (Gilman, A.G. Goodman, L.S., Rall,
T.W., and Murad, F., eds.) pp. 639-644, Macmillan Publishing
Company, New York
11. Campean, V., Theilig, F., Paliege, A., Breyer, M., and Bach-
mann, S. (2003) Key enzymes for renal prostaglandin synthe-
sis: site-specific expression in rodent kidney (rat, mouse).
Amer. J. Physiol. Renal Physiol. 285, F19-32
12. Colina-Chourio, J., McGiff, J.C., Miller, M.P., and Nasjletti, A.
(1976) Possible influence of internal generation of kinins on

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

M.A. El-Saadani

prostaglandin release from the rabbit perfused kidney. Br. oJ.
Pharmacol. 58, 165-172

Moncada, S., Flower, R.J., and Vane, J.R. (1985) Prostaglandin,
Prostacyclin, thromboxane A2 and leukotrienes in Goodman
and Gilman’s the Pharmacological Basis of Therapeutics (Gil-
man, A.G., Goodman, L.S., Rall, TW., and Murad, F., eds.) pp.
660-667, Macmillan Publishing Company, New York
Montuschi, P. and Barnes, P.J (2002) Exhaled leukotrienes and
prostaglandins in asthma. J. Allergy Clin. Immunol. 109, 615—
620

Rose, B.D. (1977) Clinical physiology of acid-base and electro-
lyte disorders. McGraw Hill Book Company, New York

Gray, D.A. (2003) Prostaglandins modulate the renal actions of
antidiuretic hormone in the Peking duck. J. Comp. Physiol. [B].
(in press)

Barnett, R.L., Ruffini, L., Hart, D., Mancuso, P., and Nord, E.P.
(1994) Mechanism of endothelin activation of phospholipase A,
in rat renal medullary interstitial cells. Amer. J. Physiol. 266 (1
Pt 2), F46-56

Zins, G.R. (1975) Renal prostaglandins. Amer. J. Med. 58, 14—
21

Kompanowska-Jezierska, E., Walkowska, A., and Sadowski, J.
(2003) Role of prostaglandin cyclooxygenase and cytochrome
P450 pathways in the mechanism of natriuresis which follows
hypertonic saline infusion in the rat. Acta Physiol. Scand. 177,
93-99

Kirschenbaum, M.A. and Stein, J.H. (1976) The Effect of inhi-
bition of prostglandin synthesis on urinary sodium excertion in
the conscious dog. J. Clin. Invest. 57, 517-522

Sakuma, S., Fujimoto, Y., Doi, K., Nagamatsu, S., Nishida, H.,
and Fuyjita, T. (1994) Existence of an enzymatic pathway fur-
nishing arachidonic acid for prostaglandin synthesis from ara-
chidonoyl CoA in rabbit kidney medulla. Biochem. Biophys.
Res. Commun. 202, 1054-1059

Tai, H.H. (1976) Mechanism of prostaglandin biosynthesis in
rabbit kidney medulla. Biochem. J. 160, 577-581

Bugge, J.F. and Stokke, E.S. (1994) Angiotensin II and renal
prostaglandin release in the dog. Interactions in controlling
renal blood flow and glomerular filtration rate. Acta Physiol.
Scand. 150, 431-440

Dunn, M.J. and Hood, V.L. (1977) Prostaglandins and the kid-
ney. Amer. J. Physiol. 233, F169-184

Sakairi, Y., Jacobson, H.R., Noland, T.D., and Breyer, M.D.
(1995) Luminal prostaglandin E receptors regulate salt and
water transport in rabbit cortical collecting duct. Amer. oJ.
Physiol. 269 (2 Pt 2), F257-265

Lino, Y. and Masoshi, 1. (1978) Effects of prostaglandins on
sodium transport in isolated collecting tubule. Pflugers Arch.
373, 125-132

Zusman, R. and Keiser, H. (1977) Prostaglandin biosynthesis
by rabbit renomedullary interstitial cells in culture: Stimula-
tion by vasoactive peptides. JJ. Clin. Invest 60, 215-221
Engelhardt, G. (1996) Effect of acetylsalicylic acid, paraceta-
mol, caffeine and a combination of these substances on the
renal prostaglandin E2, 6-keto-prostaglandin F1 alpha, water,
creatinine and electrolyte excretion of the rat. Arzneimittelfor-
schung 46, 509-512

Hassid, A., Koniezkowski, M., and Dunn, M.J. (1979) Prostag-
landin synthesis in isolated rat kidney glomeruli. Proc. Nat.
Acad. Sci. USA 76, 1155-1159

Hassid, A. and Dunn, M.J. (1980) Microsomal prostaglandin
biosynthesis of human kidney. JJ. Biol. Chem. 255, 24732475
Attallah, A.A. and Lee, J.B. (1982) Prostaglandins, renal func-
tion, and blood pressure regulation. in Prostaglandin (Lee,
J.B., ed.) pp. 251-257, Elsevier, New York

Beierwalts, W.H., Schryver, S., Olson, P.S., and Romero, J.C.
(1980) Interaction of the prostaglandin and rennin angiotensin
systems in isolated rat glomeruli. Amer. J. Physiol. 239, F602—
608

Baylis, C. and Brenner, B.M. (1978) Modulation by prostaglan-
dins synthesis inhibitors of the action of exogenous angi-

J. Biochem.

ZT0Z ‘62 equisides uo eidsoH uensuyd enybueyd 1e /Bio'seulnolpiogxo-qli:dny woly pspeojumoq


http://jb.oxfordjournals.org/

A Scorpion BPP Induced Prostaglandin Biosynthesis in Guinea Pigs 115

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

Vol

otensin II on glomerular ultrafiltration in the rat. J. Clin.
Invest. 54, 889-898

Handler, J.S. (1981) Vasopressin-prostaglandin interactions in
the regulation of epithelial cell permeability to water. Kidney
Int. 19, 831-838

Watanabe, T., Umegaki, K., and Smith, W.L. (1986) Association
of receptor from renal medula with pertussis toxin-reactive
guanine nucleotide regulatory protein. J. Biol. Chem. 261,
13430-13439

Levine, M.M., Kirschenbaum, M.A., Chaudhari, A., Wong,
M.W., and Bricker, N.S. (1986) Effect of protein on glomerular
filtration rate and prostanoid synthesis in normal and uremic
rats. Amer. J. Physiol. 251, F635-641

Remuzzi, G., Benigni, A., and Perico, N. (1987) Renal prostag-
landins and hyperfiltration- Advances in Prostaglandins,
Thromboxane and Leukotriene Research (Samuelsson, B., Pao-
letti, R., and Ramwell, PW., eds.) Vol. 17, pp. 719-724, Raven
Press, New York

Podjarny, E., Rathanus, A., Pomeranz, J., Shapira, H., Magen,
N., Kariv, N., and Bernheim, J. (1988) Prostanoids in renal fail-
ure induced by converting enzyme inhibition in sodium
depleted rats. Amer. J. Physiol. 254, F358-363

Ferreira, S.H. (1965) A bradykinin potentiating factor (BPF)
present in the venom of Bothrops jararaca. Br. J. Pharmacol.
24,163-169

Kato, H. and Suzuki, T. (1971) Bradykinin-Potentiating pep-
tides from the venom of Agkistrodon halys blomhoffi. Isolation
of five bradykinin potentiators and the amino acid sequences
of two of them, potentiators B and C. Biochemistry 10, 972-980
Ferreira, S.H., Bartelt, D.C., and Greene, L.J. (1970) Isolation
of bradykinin potentiating peptides from Bothrops jararaca
venom. Biochemistry 9, 2583-2594

Lands, W.E. and Smith, W.L. (1982) Prostaglandins and ara-
chidonate metabolites. Methods Enzymol. 86, 95-96

Lingren, J.A., Kindahl, H., and Hammarstram, S. (1974) Radi-
oimmunoassay of prostaglandin E, and F, alpha in cell culture
media utilizing against PGF, alpha and PGE,. FEBS Lett. 48,
22-28

Jaffee, B., Behrman, H.R., and Paker, C.W. (1973) Radioimmu-
noassay measurement of prostaglandin E, A and F in human
plasma. J. Clin. Invest. 52, 398—-403

Steiner, A.L. (1974) Radioimmunoassay for the measurement
of cyclic nucleotides in Methods of Enzymology (Hardman, J.G.
and Qualley, B.W., eds.) Vol. 38, pp. 96-104, Acadimic press,
New York

Harper, J.F. and Brooker, G. (1975) Femtomole sensitive radio-
immunoassay for cyclic AMP and cyclic GMP after 20 acetyla-
tion by acetic anhydride in aqueous solution. J. Cyclic Nucle-
otide Res. 1, 207-214

El-Aaser, A.A. and El-Merzabani, M.M. (1975) Simultaneous
determination of 5-nucleotidase and alkaline phosphatase
activities in serum. J. Klin. Chem. Klin. Biochem. 1379, 563—
569

El-Saadani, M., Esterbauer, H., El-Sayed, M., Gohar, M., Nas-
sar, A.Y., and Jurgens, G. (1989) spectrophotometric assay for
lipid peroxides in serum lipoproteins using a commercially
available reagent. J. Lipid Res. 30, 627-631

Lennon, E.A. and Poyser, N.L. (1986) Production of Prostaglan-
dins, I,, E, and F, alpha by blood vessels of normotensive and
hypertensive, male and female rats. Prostaglandins Leukot-
rienes Med. 25, 71-89

Green, K., Hamberg, M., Samuelsson, B., and Frolich, C.J.
(1987) Extraction and chromatographic procedures for purifi-
cation of prostaglandins, thromboxanes, prostacyclin, and
their metabolites. Adv. Prosta. Thrombo. Res. 5, 15-37
Tsunamoto, K., Todo, S., and Imashuku, S. (1987) Separation
of prostaglandins and throboxane by two-dimensional thin-
layer chromatography. J. Chromatogr. 417, 414-419

Herman, C.A., Hamberg, M., and Granstrom, E. (1987) Quan-
titative determination of prostaglandins E;, E, and E; in frog
tissue. J. Chromatogr. 394, 353—-362

. 135, No. 1, 2004

53

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

Ufkes, J.G.R., Aarsen, P.N., and Van der Meer, C. (1977) The
mechanism of action of two bradykinin-potentiating peptides
on isolated smooth muscle. JJ. Pharmacol. 44, 89-97

Quraishi, O., Mancini, J.A., and Riendeau, D. (2002) Inhibition
of inducible prostaglandin E(2) synthase by 15-deoxy-Delta
(12, 14)- prostaglandin J(2) and polyunsaturated fatty acids.
Biochem. Pharmacol. 63, 1183-1189

Ushikubi, F. and Narumiya, S. (2002) The roles of the prosta-
noids played in the body. Nippon Yakurigaku Zasshi 119, 201—
207

Samuelsson, B., Dehlen, S.E., Lindgren, J.A., Rouzer, C.A., and
Serhan, C.N. (1987) Leukotrienes and lipoxins structures, bio-
synthesis and biological effects. Science 237, 1171-1177
Hassid, A. (1982) Regulation of prostaglandin biosynthesis in
cultured cells. Amer. J. Physiol. 243, C205-C211
Scharschmidt, L.A. and Dunn, M.dJ. (1983) Prostaglandin syn-
thesis by rat glomerular mesangial cells in culture: the effects
of angiotensin II and arginine vasopressin. J. Clin. Invest. 71,
175-179

Stewart, J.M. (1979) Chemistry and biological activity of pep-
tides releated to bradykinin. Handb. Exp. Pharmacol. 25, 227—
272

Needleman, P., Wyche, H., Bronson, S., Holmberg, S., and
Morisson, A. (1979) Specific regulation of peptide induced
renal prostaglandin synthesis. J. Biol. Chem. 254, 9772-9777
Ferreira, S.H., Moncada, S., and Vane, J.R. (1973) Prostaglan-
din and the mechanism of analgesia produced by aspirin- like
drugs. Br. J. Pharmacol. 29, 367-377

Jeffrey, P. and Kinsella, J.E. (1983) Effects of bradykinin and
bovine serum albumin on arachidonic acid and prostaglandin
release from perfused rat heart. Prostaglandins Leukotrienes
Med. 11, 419-430

Cooper, C.L., Schaffer, J.E., and Malik, K.U. (1985) Mechanism
of action of angiotensin II and bradykinin on prostaglandin
synthesis and vascular tone in the isolated rat kidney. Cir. Res.
56, 97-108

Nasjletti, A. and Malik, K.U. (1981) Interrelationships among
prostaglandins and vasoactive substances in The Medical Clin-
ics of North America (Robertson, R.P., ed.) Vol. 65 (4), pp. 881—
889, W.B. Saunders Company, Philadelphia

Chen, Y.J., Jiang, H., and Quilley, J. (2003) The nitric oxide-
and prostaglandin-independent component of the renal vasodi-
lator effect of thimerosal is mediated by epoxyeicosatrienoic
acids. J. Pharmacol. Exp. Ther. 304, 1292-1298

Jesse, R.L. and Cohen, P. (1976) Arachidonic acid release from
diacyl phosphatidylethanolamine by human platelet mem-
brane. Biochem. J. 158, 283—287

Cernanec, J., Guilak, F., Weinberg, J.B., Pisetsky D.S., and Fer-
mor, B. (2002) Influnce of hypoxia and reoxygenation on
cytokine-induced production of proinflammatory mediators in
articular cartilage. Arithritis Rheum. 46, 968-975

Pryor, W.A. and Stanley, J.P. (1975) A suggested mechanism
for the production of malonaldehyde during the autoxidation of
polyunsaturated fatty acids. Nonenzymatic production of pros-
taglandin endoperoxides during autoxidation. J. Org. Chem.
40, 3615-3617

Fakhrzadeh, L., Laskin, J.D., and Laskin, D.L. (2002) Defi-
ciency in inducible nitric oxide synthase protects mice from
ozone-induced lung inflammation and tissue injury. Amer. J.
Respir. Cell Mol. Biol. 26, 413-419

Robertson, R.P. (1981) Prostaglandins in health and disease in
The Medical Clinics of North America (Robertson, R.P., ed.)
Vol. 65 (4), pp. 76-82, W.B. Saunders Company, Philadelphia
Pace-Asciak, C.R., and Smith, W.L. (1983) Enzymes in the bio-
synthsis and catabolism of the eicosanoids: Prostaglandins,
thromboxanes, leukotrienes and hydroxy fatty acids. Enzymes
XVI, 543-603

Moore, P.K. (1985) Effect of drugs on arachidonic acid metabo-
lism in Prostanoids Pharmacological, Physiological and Clini-
cal Relevance (Moore, PK., ed.) pp. 1-66, Cambridge Uiversity
Press

ZT0Z ‘62 equisides uo eidsoH uensuyd enybueyd 1e /Bio'seulnolpiogxo-qli:dny woly pspeojumoq


http://jb.oxfordjournals.org/

116

73.

74.

75.

76.

717.

78.

79.

80.

81.

82.

Klein, T., Neuhaus, K., Reutter, F., and Nusing, R.M. (2001)
Generation of 8-epi-prostaglandin F(2alpha) in isolated rat
kidney glomeruli by a radical-independent mechanism. Br. /.
Pharmacol. 133, 643—650

Mitchall, L.L., Allen, K.G.D., and Mathias, M.M. (1988) Copper
deficiency depresses rat aortae superoxide dismutase activity
and prostacyclin synthesis. Prostaglandins 36, 977-986
Goldberg, M.R., Hebert, V.S., and Kadowitz, P.J. (1977) Effects
of prostaglandins and endogenous analogue on canine saphen-
ous vein. Amer. J. Physiol. 233, H361-H368

Nishizuka, Y. (1984) The role of protein kinase C in cell surface
signal tansduction and tumour promotion. Nature 308, 693—
698

Petkau, A. (1980) Radiation carcinogenesis from a membrane
perspective. Acta Physiol. Scand. Suppl. 492, 81-90

Goldberg, N.D. and Haddox, M.K. (1977) Cyclic GMP metabo-
lism and involvement in biological regulation. Annu. Rev. Bio-
chem. 46, 896-923

Zenser, T.V., Rapp, N.S., and Davis, B.B. (1982) Independent
mechanisms for bradykinin- mediated prostaglandin E, and
cyclic GMP synthesis in rabbit renal inner medulla slices. J.
Pharmacol. Exp. Ther. 221, 532-535

Wauthrich, R.P. and Vallotton, M.B. (1986) Prostaglandin E,
and cyclic AMP response to vasopressin in renal medullary
tubular cells. Amer. J. Physiol. 251, F499-505

Simonson, M.S., Herman, W.H., and Dunn, M.dJ. (1994) PGE2
induces c-fos expression by a cAMP-independent mechanism
in glomerular mesangial cells. Exp. Cell Res. 215, 137-144
Steiner, A.L., Pagliara, A.S., Chase, L.R., and Kipnis, D.N.
(1972) Radioimmunoassay for cyclic nucleotides. J. Biol. Chem.
2474,1114-1120

83.

84.

85.

86.

87.

88.

89.

90.

M.A. El-Saadani

Curtis-Prior, P.B. (1976) Prostaglandins and cyclic nucleotides
in Prostaglandins: an Introduction to Their Biochemistry,
Physiology and Pharmacology (Curtis-Prior, P.B., ed.), pp. 89—
113, North-Holland Publishing Company, Amsterdam
Dunham, E., Haddox, M.K., and Goldberg, N.D. (1974) Altera-
tion of vein cyclic 3, 5 nucleotide concentrations during
changes in contractility. Proc. Natl Acad. Sci. USA 713, 813—
819

Amer, M.S. and Mckinney, G.R. (1974) Possibilities for drug
development based on the cyclic AMP system. Life Sci. 13,
753-767

Rapp, M.S. Zenser, T.V.,, Mattammal, M.B., and Davis, B.B.
(1981) Inhibition of bradykinin stimulation of renal medullary
prostaglandin E, synthesis by phosphodiesterase inhibitors. «J.
Pharmacol. Exp. Ther. 219, 442-446

Schaefers, H.J., Haselmann, J., and Goppelt-Struebe, M.
(1996) Regulation of prostaglandin synthesis in Madin Darby
canine kidney cells: role of prostaglandin G/H synthase and
secreted phospholipase A,. Biochim. Biophys. Acta 1300, 197—
202

Ramwell, R.W. and Shaw, J.E. (1970) Biological significance of
the prosaglandins. Res. Prog. Hormone Res. 26, 139-145

Basu, S. (1989) Endogenous inhibition of arachidonic acid
metabolism in the endometrium of the sheep. Prostagland leu-
kotrienes Esset. Fatty acids 35, 147-152

Pierre, C. (1977) Introduction, origin and properties in Pros-
taglandin Research (Pierre Crabbe, A., ed.) pp. 1-16, Academic
Press, London

J. Biochem.

ZT0Z ‘62 equisides uo eidsoH uensuyd enybueyd 1e /Bio'seulnolpiogxo-qli:dny woly pspeojumoq


http://jb.oxfordjournals.org/

	A Scorpion Venom Peptide Fraction Induced Prostaglandin Biosyn�thesis in Guinea Pig Kidneys: Inco...
	Muhammad A. El-Saadani
	Department of Biochemistry, Faculty of Science, Alexandria University, Alexandria, Egypt
	Received November 1, 2003; accepted November 20, 2003

	A peptide fraction isolated from the venom of the Egyptian scorpion Buthus occitanus was proved t...
	Key words: bradykinin potentiating peptide (BPP), c-AMP, 14C linoleic acid, kidney, lipid peroxid...
	Abbreviations: BK, bradykinin; BPP, bradykinin potentiating peptide; LPOs, lipid peroxides; PGs, ...
	MATERIALS AND METHODS
	(i) Isolation, Purification and Identification of the Venom BPP
	(ii) Bioassay of BK-Potentiating Activity
	(iii) In Vivo Experiments
	(iv) Analytical Techniques
	Determination of prostaglandins
	Determination of c-AMP and c-GMP
	Determination of 5-nucleotidase activity
	Determination of lipid peroxidation
	(v) In Vitro Experiments
	(vi) Resolution of 14C-Linoleic Acid Metabolites by TLC
	Table 1.




	Bioassay for BK potentiating activity. In vitro potentiation of BK activity on isolated guinea pi...
	(vii) Statistical Analysis
	RESULTS
	Table 2.


	In vivo effects of Buthus occitanus BPP on levels of PGE2, LPOs, cyclic nucleotides, and 5- nucle...
	Table 3.

	In vitro effect of Buthus occitanus BPP on 14C-linoleic acid metabolism in renal tissue of guinea...
	DISCUSSION
	REFERNCES





