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Volume: 20 Issue: 7 Pages: 701-707
Abstract: The properties of Na+/Ka+ -transporting ATPase in microsomal fractions from the excretory system (Malpighian tubules plus hind-gut) of Poekilocerus bufonius were studied. The optimal conditions required for optimal activity of Na+/K+ -transporting ATPase were as follows: (1) Maximal activation of Na+/K+ -transporting ATPase occurred at an ATP:Mg2+ ratio of 1:1.5. The apparent K(m) value was 0.84 mM and the V(max) was 166 nmol Pi lib. mg protein-1 min-1. (2) Maximal activation of Na+/K+ -transporting ATPase occurred at 80 mM Na+ and 20 mM K+. The apparent K(m) values were 7.4 mM Na+ and 3.6 mM K+. (3) The optimal pH of Na+/K+ -transporting ATPase was 7.5. (4) The enzyme is rather insensitive to the cardiac glycoside ouabain (I50 = 2 x 10(-4)M). The sensitivity of Na+/K+ -transporting ATPase of P. bufonius to Na+, K+ and ouabain is lower than that of S. gregaria. However, the low sensitivity of the enzyme to ouabain inhibition observed in this insect would possibly indicate that the presence of this enzyme is an important factor in the tolerance of plant cardiac glycosides in P. bufonius.
2. OUABAIN SENSITIVE NA+/K+-TRANSPORTING ATPASE FROM THE BRAIN OF POEKILOCERUS BUFONIUS

Al-Robai, A.A., Khoja, S.M., Al-Fifi, Z.I. 

Department of Biology, Faculty of Science, King Abdulaziz University, P.O. Box 9028, Jeddah-21413, Saudi Arabia
INTERNATIONAL JOURNAL OF BIOCHEMISTRY,  1992
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Abstract: The properties of Na+/K+-transporting ATPase in microsomal fractions from the nervous tissue of the grasshopper, Poekilocerus bufonius were investigated. 2. Two components of ATPase activity are present. 3. Inclusion of 1 mM ouabain in the incubation media reduced the activity of total and Na+/K+-ATPase by 57 and 79%, respectively. 4. The maximum velocity (V(max)) was decreased by the addition of 1 mM ouabain, whereas the apparent K(m) value was not affected indicating a non-competitive type of inhibition. 5. The calculated value of the pI50 was 6.4 (I50 = 3.98 x 10(-7) M) for ouabain inhibition of the enzyme showing great sensitivity to the cardiac glycoside ouabain. 6. The present results show that the physicochemical properties of Na+/K+-transporting ATPase from the brain of P. bufonius are essentially the same as for the enzyme prepared from the excretory system of the insect which has been previously investigated. 7. Dissimilarities were also observed between these tissues in the way that the enzyme from the brain was sensitive to ouabain inhibition with a non-competitive type rather than a ouabain-resistance and a competitive type of inhibition for the enzyme from the excretory system. 8. These dissimilarities are probably due to different isoenzyme patterns available in the same insect.
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 Volume: 101 Issue: 3 Pages: 481-488
Abstract: The ultrastructure of the flight muscle of the adult male grasshopper, Poekilocerus bufonius, showed a variation in the shape and size of each individual myofibril profile which was in almost parallel register. 2. Moderate number of mitochondria are present as well as high numbers of compact cristae. 3. 6-Phosphofructo-1-kinase (PFK) from the flight muscle of P. bufonius was purified more than 1000-fold to homogeneity with a yield of 77%. 4. The sodium dodecyl sulphate-treated purified enzyme migrated as a single band in 7.5% polyacrylamide gel. 5. The enzyme is a tetramer, with a monomer M(r) 82,000 +/- 2000. 6. The regulatory properties of the purified enzyme were studied at pH 7.0 and the affinity of the enzyme for fructose 6-phosphate was slightly increased by fructose 2,6-bisphosphate whereas the enzyme inhibition by high concentrations of ATP was slightly relieved by fructose 2,6-bisphosphate. 7. The activity of flight muscle PFK was markedly inhibited by glucose 1,6-bisphosphate and phosphoarginine, and was weakly activated by ADP, AMP and fructose 2,6-bisphosphate. 8. These data indicate that flight muscle PFK is not strongly affected by activators or by synergism between AMP and fructose 2,6-bisphosphate which is consistent with the fact that this insect is incapable of a long flight and the flight muscles of the adult females are very small and reduced to a thread-like structure.
4. TOXICOLOGICAL STUDIES ON THE LATEX OF THE USHER PLANT CALOTROPIS-PROCERA (AIT) RBR IN SAUDI-ARABIA .2. ULTRASTRUCTURAL-CHANGES IN THE CARDIAC-MUSCLE AND VARIATION IN THE BLOOD-SERUM COMPOSITION OF TREATED ALBINO-RATS 
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Abstract: The toxic effects of the clean latex extract of the Usher plant has been investigated by the intraperitoneal inoculation of rats with lethal (100%; eq. to 50.5 mg digitoxin) and sublethal (33%; eq. to 16.8 mg digitoxin) doses of the extract. Both doses used caused significant fluctuations in several blood constituents. comprising significant increases in Na+, K+ ions, glucose, creatinine, urea, bilirubin and in the enzyme activities of GPT, GOT, CPK and LDH, with significant decreases in total protein contents, albumin and in the activities of the enzymes GGT and ALP. The cardiac muscle showed an increase in the number of mitochondria accompanied with mitochondrial swelling and lysis of mitochondrial membranes and cristae. There was some focal myofilaments fragmentation (lysis). as well as absence of muscle striations due to contraction as reflected by the disappearance of I- A-bands, Z-zone and M-line. The glycogen granules have also disappeared from some of the cardiac muscle fibers. These changes arc brought about mainly by the sublethal dose of the latex, while the lethal dose brings about mainly quick death of treated animals.

5. Toxicological studies on the latex of the Usher plant Calotropis procera (Ait.)R.Br. in Saudi Arabia. III. Effects of usher latex on the fine structures, oxygen consumption and Na super(+)/K super(+)-transporting ATPase activity of albino rat kidneys 
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Abstract: The effects of clean latex extract (CLE) of the Usher plant, Calotropis procera on the ultrastructure, as well as on the activity of the Na super(+)/K super(+)-transporting ATPase and on the O sub(2) consumption of albino rat kidneys were investigated. Ultrastructural changes indicative of necrosis and including cytoplasmic oedema, dilatation of endoplasmic reticulum, swelling of mitochondria and nuclear chromatin condensation adjacent to nuclear membrane were observed in the cells of the kidney tubules of CLE intoxicated albino rats. These were also accompanied by dissolution of organelles, rupture of plasma membranes and extrusion of some cellular components to the lumen of the kidney tubules. There was also a reduction in the rate of O sub(2) consumption (21-27%) by kidney slices on the addition of CLE, together with inhibition in the activity of the N super(+)/K super(+)-transporting ATPase (I sub(50) = 1 x 10 super(-5)M). These effects were discussed on the basis of the presence of cardiac glycosides (CGS) in CLE that could trigger pathophysiological and ultrastructural changes in the kidney tubules.  
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COMPARATIVE BIOCHEMISTRY AND PHYSIOLOGY B-BIOCHEMISTRY & MOLECULAR BIOLOGY Volume: 106 Issue: 4 Pages: 805-812 Published: DEC 1993
Abstract: The properties of Na+/K+-transporting ATPase in microsomal preparation from mid-gut of the grasshopper, Poekilocerus bufonius, were investigated and compared with the same enzyme from brain and excretory system. 2. Two components of ATPases activity are present in the three tissues studied. 3. The physiochemical properties of Na+/K+-transporting ATPase from mid-gut, brain and excretory system (hind-gut plus Malpighian tubules) are essentially the same. 4. The calculated values of PI50 were 2 (I50 = 1 x 10(-2) M), 3.7 (I50 = 2 x 10(-4) M) and 6.4 (I50 = 3.98 x 10(-7)) for Na+/K+-ATPase from mid-gut, excretory system and brain, respectively. The mid-gut contains the most ouabain-resistant Na+/K+-ATPase. 5. The results suggest that P. bufonius have developed some tolerance to toxic cardiac glycosides (CGS), but there is a possibility of autotoxicity as indicated by the presence of ouabain-sensitive ATPase from brain tissue. 6. It was concluded that the dissimilarities of Na+/K+-ATPases from different tissues of P. bufonius are probably due to tissue-dependent differences in ouabain sensitivity (or isoenzymes pattern) available in the same insect. 7. The atrophy of female flight muscle of P. bufonius suggests the possibility of physiological cost inflicted on insects consuming poisonous plants.
7. EPIDEMIOLOGIC STUDIES ON SCHISTOSOMA-MANSONI INFECTION IN THE WESTERN REGION OF SAUDI-ARABIA USING THE POTASSIUM HYDROXIDE STOOL DIGESTION TECHNIQUE
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Abstract: The potassium hydroxide stool digestion technique was used in 30 sites in the Western Region of Saudi Arabia (Hijaz highlands and Tihamah lowlands) for epidemiological studies of S. mansoni. The mean prevalence rate in 2792 individuals (1490 males and 1302 females) in Hijaz highlands (20 sites) was 6.09 (0.5-20.1%) and the geometric mean egg count of stool was 110.8 (63-285). The prevalence rate was greater in males (8.06%) than in females (3.79%). The peak prevalence in males was in the age group 11-15 years, and 31-50 years in females. In 10 sites in the Tihamah lowlands a total of 1771 persons were examined for schistosomiasis. Only one site was recorded with S. mansoni, at a prevalence rate of 0.05%; S. haematobium was recorded in two sites at prevalence rates of 0.55 and 1.13%. Praziquantel therapy (40 mg kg(-1)) of 170 S. mansoni cases showed a cure of 85-98% at 1-6 months after treatment and a considerable reduction in stool arithmetic mean egg count. Schistosoma haematobium was not recorded in the Hijaz highlands.
8. Lichen acids as uncouplers of oxidative phosphorylation of mouse-liver mitochondria. 
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Abstract:  Three lichen acids-namely, (+)usnic acid, vulpinic acid, and atranorin-were isolated from three lichen species (Usnea articulata, Letharia vulpina, and Parmelia tinctorum, respectively). The effects of these lichen products on mice-liver mitochondrial oxidative functions in various respiratory states and on oxidative phosphorylation were studied polarographically in vitro. The lichen acids exhibited characteristics of the 2,4-dinitrophenol (DNP), a classical uncoupler of oxidative phosphorylation. Thus, they released respiratory control and oligomycin inhibited respiration, hindered ATP synthesis, and enhanced Mg(+2)-ATPase activity. (+)Usnic acid at a concentration of 0.75 microM inhibited ADP/O ratio by 50%, caused maximal stimulation of both state-4 respiration (100%) and ATPase activity (300%). Atranorin was the only lichen acid with no significant effect on ATPase. The uncoupling effect was dose-dependent in all cases. The minimal concentrations required to cause complete uncoupling of oxidative phosphorylation were as follows: (+)usnic acid (1 microM), vulpinic acid, atranorin (5 microM) and DNP (50 microM). It was postulated that the three lichen acids induce uncoupling by acting on the inner mitochondrial membrane through their lipophilic properties and protonophoric activities. 

9. Toxicological studies on the latex of the usher plant Calotropis procera (Ait.) in Saudi Arabia IV. Effects of partly purified usher latex and of the poison gland secretion of the usherhopper, Poekilocerus bufonius Klug on the desert locust, Schistocerca gregaria Forskal. (Orthoptera: Acrididae)
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Abstract: The partially purified latex (PPL) of the usher plant, Calotropis procera (Air), as well as the cardiac glycosides-rich poison gland secretion (PGs) of the usherhopper, Poekilocerus bufonius Klug have been tested for their toxicity on the desert locust, Schistocerca gregaria Forskal by injecting them into the haemocoel of the locust. Both proved toxic to the locust, but PGs was far more so than PPL. The former caused 100% mortality in the locust at all dose levels used, but the mortality rate caused by the latter was proportional to the dose used. The potential of both PPL and PGs as pesticides is discussed.
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Abstract: ( + ) Usnic acid (2,6-diacetyl-7,9-dihydroxy-8,9b-dimethyl-1,3(2H, 9bH) -dibenzofurandione), an antibiotic, was found in large amount (about 1% based on dry weight) in the Saudi-Arabia lichen Usnea articulata which grows in abundance on the Asir mountains of the South-Western region. This finding was confirmed by various chemical means including mass spectra, NMR, IR, UV spectrometry and polarimetry. Atranorin (3-formyl-2,4-dihydroxy-6-methylbenzoic acid 3-hydroxy-4- (methoxycarbonyl)-2,5-dimethylphenyl ester), of a less known medical importance, was found in a lesser quantity ( about 0.1%) in the edible lichen Parmelia tinctorum which is consumed as a food spice in some Arab countries (called in Arabic- Al- Sheba) . The presence of atranorin, which is known to be a food deterrent for insects and other herbivores, was also confirmed by the preceeding methods of chemical analysis

11. An enzyme-linked immunosorbent assay using Schistosoma mansoni purified egg antigen for the diagnosis of schistosomiasis in Saudi Arabia
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Abstract: The enzyme-linked immunosorbent assay (ELISA) using purified Schistosoma mansoni egg antigen (CEF6) was compared with standard parasitological diagnostic tests (potassium hydroxide digestion of faeces and urine filtration) for diagnosis of schistosomiasis in humans in Saudi Arabia. Faecal, urine and finger-prick blood samples were collected from 2 groups of individuals of both sexes, aged 1-50 years, in 2 areas in the western region of Saudi Arabia: 983 in a schistosomiasis endemic area (Al-Hijaz highlands) and 192 in a non-endemic area (Jeddah). In the non-endemic area, almost 90% of the blood samples gave optical density readings at 492 nm (OD) <0.25. The mean OD in the schistosome endemic area (0.31) was much higher than in the non-endemic area (0.14). The prevalence of S. mansoni infection by faecal examination in the endemic area was 10.2% and the specificity and sensitivity of the ELISA using a cut-off OD of 0.25 were 55% and 90%, respectively. In the endemic area, there was a positive correlation between egg intensity and OD value. No S. haematobium was detected. In the non-endemic area, the specificity was 90%. The main reasons for false positive results may have been in apparent or cured S. mansoni infection.
12. Toxicological studies on the latex of the usher plant Calotropis procera (Ait.) in Saudi Arabia. V-seasonal variation of total cardiac glycosides in the usher plant latex and in various tissues of the usherhopper, Poekilocerus bufonius klug
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Abstract: Latex of various parts of the Usher milk-weed, Calotropis procera (Ait.) were monthly collected during the period of 5 August, 1990 to 1 August, 1991 and 19 November, 1992 to 15 July 1993, together with male and female usherhopper, Poekilocerus bufonius Klug, during December, 1992 to June, 1993 for the assessment of the total cardiac glycosides (CGs) of the tissues of both plant and insects. The CGs content of the latex of various plant parts varied according to the time of the day and season. It was highest in winter-spring (mean temeprature: 35 degrees C), when large number of many species of insects feed on the plant, and lowest in summer (mean temperature: 43 degrees C), when the number of insects feeding on the plant was meagre. Seasonal variation was also evident in various tissues of the insect. Generally, the CGs content was higher in female tissues than in those of the male. The hind wings of both sexes had the highest CGs content and the heads, the lowest. It was concluded that, the usherhopper sequesters and utilizes CGs as deterant against its enemies.
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Abstract. The bafilomycin A(1) and N-ethylmaleimide (NEM)-sensitive (V-type) ATPase was partially purified from the apical membrane-rich fractions of excretory system (Malpighian tubules and hind gut) of P. bufonius. Enzymatic activity was inhibited by bafilomycin A(1) (IC(50) = 1.3 nM) and NEM (IC(50) = 10.1 microM). The V-type ATPase activity is confined to the apical membrane fraction, while the activity of Na(+)/K(+) -ATPase forms the major part of the basal membrane fraction. The optimal pH required for maximal activity of V-type ATPase was pH 7.5. The effect of 30 mM of various salts on ATPase activity was investigated. NaCl and KCl caused increases of 175% and 184%, respectively. Other chloride salts also caused an increase in activity in the following ascending order: RbCl, LiCI, choline Cl, NaCI, KCl and tris-HCl. The activity of V-type ATPase was stimulated by a variety of different anions and cations, and HCO(3)(-) was found to be the most potent cationic activator of ATPase activity. The present results show that the properties of V-type ATPase of P. bufonius are similar to those reported for other insect tissues.
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ABSTRACT:  (+) Usnic acid isolated from the local lichen species Usnea

articulata had a median lethal dose of 180 mg/kg to mice (s.c. injection).

The symptoms of the toxicity exhibited by (+) usnic acid was

similar to those of classical uncouplers of oxidative phosphorylation.

Mice injected with 200 mg/kg of (+) usnic acid produced significant

uncoupling of isolated hepatic mitochondria. The signs of uncoupling

included: release of respiratory control, inhibition of respiration (80%

in the presence of ADP and 60% in its absence), hindering of ATP biosynthesis, and stimulation of Mg+2-ATPase activity (two-fold increase).

In this respect, (+) usnic acid, a lipophilic weak acid with two

ionizable hydrogens, acts in a similar fashion to many protonophoric

uncouplers which dissipate the proton motive force (delta mu H+)across the inner mitochondrial membrane, therefore disrupting the tight coupling mechanism between electron transport and ATP synthesis.
15. The possibility of using honey as Cytoprotective against pathological effect of Doxorubicin; Morphological changes, toxilogical symptoms, histological structure and functions of mice liver 
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Abstract: Doxorubicin (DOX) is one of the most important cytotoxic drugs in cancer chemotherapy. However, it causes pathological effects on many organs. The aim of the present study was to investigate the possible protective effect of honey. Albino mice of MF1 (mus musculus ) strain weighting 37±3 gm were obtained from king Fahd medical research center. Mice body and liver weight , morphological and behavior changes as well as liver function and pathological effects on liver were recorded. Administration of DOX to mice induced weakness in general activities of animals with several morphological changes during experiment such as bleeding, ulcerations, dermatitis, alopecia, abnormal limbs, and bosselation. Toxicity study of DOX showed that the LD50 and LD were 20 and 30 mg/kg of DOX, respectively. The results of honey administration to mice reduce pathological symptoms caused DOX as indicates by body weights and liver, which were higher than that of DOX only. In addition, daily administration of honey for seven weeks decreased these histopathological changes, the structure of liver and hepatocytes appearance was more or less similar to control group as well its function. The present results indicate that honey may play an important role as Cytoprotective and pave the way for further studies on the possible use of honey.
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