CHPTER VII

General Discussion

As mentioned in Introduction the aim of the project is to test the
toxicity of the Ayurvedic drug Nag bhasma. Nag bhasma is prescribed
against diabetes, urinary tract diseases, anaemia, liver and spleen
disorders, general weakness, rheumatoid arthritis etc. Ayurvedic drugs
are known to be developed using many lengthy procedures that involve
herbal or other natural products’ treatment. Since the crude herbs or
| natural products are used the organocomplex formed can’t be explained
in modern forms. Since thé modern therapy is more popular people apply
the same tests for their evaluation even if the ayurvedic teéting methods
are available. The importance of these and other ethnic drugs has been
realised. Ayurvedic drugs are time proved drugs and hence needed to be
convinced for their use in modern physiological, pathological,
pharmacological basis so that they can be used as independent and
integrated medicine. In the modern therapy toxicity testing in animal

models is essential.



REFERENCES

1. Alberfs B; Brey D; Lewis J; Raff M; Roberts K & Watson J D (1994)
‘Vesicular traffic in the Secretory and Endocytic Pathways’ in
Molecular Biology of the Cells, (3rd ed), Pub. By Garlard
Publishing inc New York.

2. Arena J M (1974) Poisoning : Toxicology, Symptoms, Treatments,3™
ed American Lecture Series, N0.90. American Lectures in Living
Chemistry, Thomas, and Springfield.

3. Ayurved Sarsangrah (1971) 7t ed. Pub by Shri Vaidyanath Ayurved
Bhavan Pvt. Ltd.1, Gupta lane, Calcutta-6.

4. Ballantyne B; Marrs T & Turner p (1995) General and Applied
Toxicology Pub by : Macmillan ( Abridged Ed.)

5. Barriocanal J G; Bionifacino J S; Yuan L & Sandoval I V (1986}
Biosynthesis, glycosylation, movement through the Golgi system
and transport to lysosomes by an N-linked carbohydrate-
independent mechanism of 3 lysosomal integral membrane
proteins. J. Biol Chem, 261, 16755.

6. Bartrop D & Smith A (1971) Interaction of lead with erythrocytes.
Experientia, 27, 92.

7. Bergmeyer U H (1965} “Phosphatases” in Methods of Enzymatic

Analysis, Pub by: Academic Press, London, 779.



135

8. Brenner B M & Rector F C Jr (1986a) The Kidney, 3™ edition. Vol 1.

Pub by: Saunders, Philadelphia.

9. Brenner B M & Rector F C Jr (1986b) The Kidney, 3™ edition. Vol 2.

10.

11.

12.

13.

14.

15.

Pub by: Saﬁnders, Philadelphia.

Bishop C W & Surgenor D M (1964) The Red Blood Cell: A
Comprehensive Treatise. Pub by: Academic Press, New York pp.
110.

Buwa S K, Patil S & Kanase A (2000)evaluation of hepatoprotective
actions of abhrak bhasma in albino rats the induction of hepatitis
by single dose of CCl. Deerghayu International, 15, 160 - 162
Buwa S K, Patil S & Kanase A (2000) hepatoprotective actions of
abhrak bhasma in albino rats against hepatitis induced by CCla.
Indian J Exp Biol, 39, In press
Cardona E; Lessler M A & Brierly G P (1971) Mitochondrial
oxidative phosphorylation - interaction of lead with inorganic
phosphate, Proc Soc Exp Biol Med, 136, 300.
Choie D D & Richter G W (1973) Stimulation of DNA synthesis in
rat kidney by repeated administration of lead. Proc Soc Exp Biol
Med 446 449.
Choie D D Richter G W & Young L B ( 1975 ) Biogenesis of
intranuclear lead protein inclusions in mouse kidney. Beitr

pathol, 155, 197 - 203.



16.

17.

18.

19.

20.

21.

22.

@ 23.

24.

136

Craan AG; Nadon G & Pan AY S (1984) Lead flux through the
kidney and salivary gland of rat. Am J Physiol, 247, F 773-F783.
Dean R T (1975) Direct evidence of importance ‘of lysosomes in
degradation of intracellular proteins. Nature, 57, 414 - 416.
Devarshi P, Kanase A, Kanase R, Mane S, Patil S & Varute A
(1986) Effect of mandur ‘bhasma on lypolytic activities of liver,
kidney and adipose tissue of albino rats during CCl induced
hepatic injury. J Biosci, 10, 227 -234

Dieter M P; Matthews H B; Jeffcoat R A & Moseman,R F (1993)
Comparison of lead bioavailability in F 344 rats fed lead acetate,
lead oxide, lead sulphide, or lead ore concentrate from Skagway
and Alaska. J Toxicol Environ Health, 39, 79 - 93.

Duvencamp A (1984) Karybldnetic reactions in rat kidney proximal
convoluted segment epithelium on long term lead supply with
drinking water. Acta Anat, 119, 121 - 123

Farris E J & Griffith J Q (Jr) (1971) The rat in laboratory
Investigation. Pub. by Hafner publishing cdmpany New York.
Forbes G B & Reina J C (1972) Effect of age on gastrointestinal
absorption of Fe, Sr and Pb in the rats. J Nutr, 102, 647-652.
Gibson S L M & Goldberg A (1970)  Clin Sci, 38, 63

Gosselin R E; HodgeH C & Smith R P (1984} Clinical Toxicology of

commercial products St ed. Pub. by Williams



25.

26.

27.

28.
29.

~ 30.

31.

32.

137

Gouda I M; Abdel A S, A; Ahmed A A; Lotfi MM & Soliman M M
(1985) Changes in some lever functions in experimentally lead-
poisoned goats. Arch. Exp. Veterinaerrned, 39, 257 - 67

Goyer R A; Krall A & Kimball J P (1968} The Renal Tubule in Lead
Poisoning. Lab Invest, 19, 78 - 83

Goyer R A (1968) The renal tubule in Lead poisoning: 1-
mitochondrial swelling and aminoaciduria. Lab Invest, 19, 71 -
77.

Goyer R A & Krall R (1969) J cell biol, 41, 393

Goyer RA (1971 ) Lead and the kidney , Curr Top Pathol 55, 147
Goyer R A (1982) The nephrotoxic effects of lead. In Bach, P. I t,,
Bonner F W; Bridges J W & Lock E A (Eds) , Nephrotoxicity :
Assessment and Pathogenesis. Wiley, Chichester, pp. 338-348.
Hanafy M S; Shalaby S M; el-Fouly M A; Abd el-Aziz M ; Soliman F
A (1994) Effect of garlic on lead contents in chicken tissues . DTW
Dtsch Tierarztl Wochenschr, 101, 157 - 158.

Hayashi M; Yamamoto K; Yoshimura M; Kishimota T & Shitara A

- (1993) Effects of fasting on distribution and excretion of lead
following long -term lead exposure in rats. Arch Environ Contam

Toxicol, 24, 201 - 205



33.

34.

35.

@ 36.

. 37.

38.

39.

40.

138

Himeno M; Hashiguchi Y & Kato K ( 1974 ) B-glucuronidase of
Bovine Liver Purification , Properties , Carbohydrate Composition.
J Biochem 76, 1243-1252.

Himmelstein K J & Lutz R J ( 1979 ) A review of the applications of
physiologically based pharmacokinetic modeling. J Pharmacokin
Biopharm 7, 127 - 145.

Hodgson E; Philpot R M & Bend J R (1979) Reviews in Biochemical
toxicology (1) Pub. -Elsevier/North Holland, New York

Holtzman E (1976) — Lysosomes : A survey, Pub. by: Springer -
Verlag, New York

Hon—-Wing L (1995) In-Physiologically-Based Pharmacokinetic
Modelling. In-General and applied Toxicology Abridged ed, Ed. by
B. Ballantyne, T. Marrs and P. Turner. Pub.- MaCmillan,

Hook J B; McCormack K M & W.M. Kluwe (1979) Biochemical
mechanisms of nephrotoxicity, in ‘Reviews in biochemical
toxicology’ Ed. by Hodgson J B & Philpot R M Pub by Elsevier
North Holland Inc. pp 53-78.

Horiuchi K; Horiguchi S & Suekane M (1959) Studies on industrial
lead poisoning. Osaka C Med J, 5, 41

Huguet J M & Braun J P (1982) Acute kidney disturbances by

lead acetate in the rat. Toxicol Lett, 10, 395- 398.



41.

42.

s 43.

45.

g 46.

139

Ikebuchi H; Teshima R; Suzuki K; Terao T & Yamane Y (1986)
Simultaneous induction of Pb metallothionein like protein and Zn-
thionein in the liver of rats given lead acetate. Biochem J, 233,
541-6

Kanase A; Patil S & Kulkarni P H (1992) Effect of mandur bhasma
on lysosomal enzymes of liver kidney and adipose tissue of albino
rats during CCls induced hepatic injury. Deerghayu international,
3(8),11-16

Kanase R; Patil S & Kanase A (1994) Effect of hepatoprotective
ayurvedic drugs on lysosomal enzymes during hepatic injury
induced by single doseof CCls. Ind J Exp Biol, 32, 328 - 332
Kanase R; Patil S; Kanase A & Kulkarni P H (1995) Role of
lysosomal enzymes in the hepatoprotective action of ayurvedic
drugs during CCls induced hepatic injury in albino rats.
Deerghayu International, 11(2), 6-12.

Kanase A, Patil S & Thorat B (1997) Curative effects of Mandur
Bhasma on liver and kidney of male rats after CCls induced liver
injury. Indian J Exp Biol, 35, 754 - 764. |

Kanase R; Patil S; Kanase A & Kulkarni P H (1998) Effect of
hepatoprotective Ayurvedic drugs on lysosomal enzymes of liver
and kidney during CCl induced hepatic injury in albino rats .

Deerghayu International, 14, 66-79.



47.

48.

49.

-50.

S1.

52.

53.

140

Kammkar N; Saxena R & Anand S (1990) Effect of Lead acetate on
erythrocyte morphology in rats. Indian J Exp Biol, 28, 1084 -
1085.

Khalil-Manesh F; Tartaglia-Erler J & Gonick H C (1994)
Experimental model of lead nephropathy IV- correlation between
renal functional changes and haematological indices of lead
toxicity. J Trace Elem Electrolytes Health Dis, 8, 13-9.
Kirchgessner M; Reichlmayr -Lais (1981) Changes of iron conc.
and iron-binding capacity in serum resulting from alimentary lead
deficiency. Anna M Biol Trace Elem Res, 3, 279 - 85.

Knowles S E & Ballard F J(1976]) Selective control of the
Degradation of Normal and Aberrant Proteins in Ruber H35
Hepatoma cells. Biochem J, 156, 609 - 617.

Kornarker M S & Lowenstein J M (1965) Biochem J, 95, 832 -
Lamola A A & Yamane T (1974) Zinc protoporphyrin in the
erythrocytes of patients with lead intoxication and iron deficiency
anaemia. Science, 186, 936 - 938.

Lansdown A B G (1995) Toxicology of Bone and Cartilage In-
General and applied Toxicology’ Abridged ed.- Ed. by Bryan

Ballantyne, Timothy Marrs , Paul Turner Pub. by - MacMillan.



55.

56.

57.

58.

59.

60.

61.

141

Lasser M A & Walters M I (1973) Erythrocyte osmotic fragility in
the presence of lead or mercury. Proc Soc Exp Biol Med, 142, 548 -
553.

Levander O A, Morris V C & Ferretti R J (1975) Interactions of Lead
poisoning and vit. E deficiency. J Nutr, 105, 1481 - 1485.
Lehninger A L (1984) The molecular basis of cell: structure and
function in Biochemistry, in Biochemistry, Pub. by Kalyani
Publishers, New Delhi

Lilis R; Valciukas J & Fischbein A (1979) Renal function
impairment in secondary lead smelter workers; correlations with
zinc protoporphyrin and blood lead levels. J Enwviron Pathol |
Toxicol, 2, 1447 - 1474

Linhardt K & Walter K (1965} in Methods of Enzymatic Analysis.
Ed by Bergemeyer, H. Pub by Academic Press, London, pp: 779
Lowry O H; Rosenbrough C H; Farr A1 & Randall R J (1951)
protein measurment with Folin Phenol reagent, J Biol Chem, 193,
265 - 275.

Luckey J D (1975) Homology with inorganic compounds. Enviro
Qual Saf Suppl, 1, 81-103.

Mahaffey K R; Caper S G; Gladen B C & Fowler B A (1981)

Concurrent exposure to lead , cadmium and arsenic-Effects on



62.

63.

64.

65.

66.

67.

68.

142

toxicity and tissue metal concentration in the rat. J Lab Clin Med,
98, 463 - 451

Meyer R B; Fischbein A; Rosenman K; Lerman V; Drayer D &
Reidenberg M M (1984) Increased urinary enzyme excretion in
workers exposed to nepherotoxic chemicals. Am J Med, 70, 998.
Melby E C (Jr) & Altman N H (1977) Handbook of laboratory
animal Science vol. I, Pub by CRC Press Inc. Ohio 44128. USA
Melby E C (Jr) & Altman N H (1977) Hand book of laboratory
animal Science vol. II, Pub by CRC Press Inc. Ohio 44128. USA.
Melby E C (Jr} & Altman N H (1977) Hand book of laboratory
animal Science vol. III, Pub by CRC Press Inc. Ohio 44128. USA.
Menzel D B (1987) physiological Pharmacokinetic Modeling:
Environ Sci Technol, 21, 944-950.

Mortimore G E & Schworer C M (1977) Induction of autophagy by
amino- acid deprivation in perfused rat liver. Nature, 270, 174-
176.

Murakami M; Kawamura R; Nishil S & Katsunuma H (1983) Early
appearance and localisation in the ségments of renal proximal
tubules of rats following ingestion of lead. Br J Exp Pathol, 64,
144-55.



69.

70.

71.

-T2,

73.

74.

75.

76.

143

Mushah P (1992 ) Defining lead as the premiere environmental
health issue for children in America ; Criteria and their
quantitative application. Environ Res, 59, 281 - 309.

Naets J P (1969) erytropoietin, In “ the Kidney” vol II, Ed by
Rouiller C. And Muller, A. F. Pub by -Academic Press New York
and London.

Neely A N; Cox J R; Schworer C M & Mortimore G E (1977)
Alterations of lysosomal size and density during rat liver Perfusion
: Suppression by insulin and amino acids. J Biol Chem, 252, 6948
- 6954

Newsholme, E.A. and Start, C. (1974) ¢ Regulation in Metabolism ¢
Wiley, New York.

Oskersson A; Foler B A (1985) Effects of lead on the heme
biosynthetic pathway m rat kidney. Exp Mol Pathol, 43, 409 - 17.
Pani P, Dessi S & Rao P (1984) Changes in serum and hepatic
cholesterol in lead induced liver hyperplasia. Toxicol Pathol, 12,
162-7.

Passow H; Rothstein A & Clarkson T W (1961) The General
Pharmacology of Heavy Metals. Pharmacol Rev, 13, 185-224.

Patil S, Kanase A & Varute A T (1989) Effect of hepatoprotectivg:
ayurvedic drugs on lipases following CCls induced hepatic injury

in rats. Indian J Exp Biol, 27, 955 - 958



77.

78.

79.

80.

81.

82.

83.

144

Patil S, Kanase A & Kulkarni P H (1992) Studies on protective and
curative action of Ayurvedic drugs on duodenal ulcers in albino
rats. Deerghayu International, 4 (3), 4 - 6

Patil S, Kanase A & Kulkarni P H (1993) Effect of hepatoprotective
Ayurvedic drugs on lipolytic activities during CCls induced acute
hepatic injury in albino rats Indian J Exp Biol,31, 265 - 269

Patil S, Kanase A & Kulkarni P H (1993) Evaluation of
anticarcinogenic potentials of kanchnar guggul and suvarn
rasa sindur in albino rats. Deerghayu International, 12 (3),7 - 11
Patil S, Kanase A & Kulkarni P H (1998) Studies on lysosomal
enzymes of nervous tissue during antistress activities of
Ayurvedic drugs. Deerghayu International, 14, 37 - 41

Patil S, Kanase A & Kulkarni P H (1999} Study of anticarcinogenic
effects of raktavardhak, brihat vat chintamani and gold compound
in albino rats. J National Integr Medical Assoc, 41, 5 - 10

Popova M P & Popov C S (1998) Effect of heavy metai salts on the
activity of rat liver and kidney catalase and lysosomal hydrolases.
Zentralbl Veterinarmed A, 45, 343-51

Pounds_ J G; Wright R; Morrison D & Casciano D A (1982) Effect of
lead on calcium homeostasis in the isolated rat hepatocyte. Toxicol

Appl Pharmacol, 63, 389-401.



83.

84.

85.

86.

87.

88.

89.

145

Pounds J G; Wright R; Morrison D & Casciano D A (1982) Effect of
lead on calcium homeostasis in the isolated rat hepatocyte. Toxicol
Appl Pharmacol, 63, 389-401.

Powell L W (1985) Haemochromatosis and related jron storage
diseases. In Liver and Biliary Disease, Pathophysiology, Diagnosis
Management. Ed.by Wright, R.; Millwardsandler, G. H. & Alberti,
K. G.M.M. and Karran. Pub. by: Bailliere Tindall, London: 963-
982.

Rabinowitz M (1998) Historical Perspective on Lead Biokinetic
Models. Environ Health Persp, 106,suppl. 6, 1461-1465.
Ramirez-Cervantes B; Embree J W & Hine H C (1979 Health
assesment of workers with different body burdens of lead. J Occp
Med, 20, 610-617.

Reitman S & Frankel S A (1957) A Calorimetric method for the
Determination of Serum Glutamate Oxaloacetate and Glutamate
Pyruvic Transaminase. AmJ Clin Path, 28, 56.

Robert,A. and Goyer,M.D. (1968) The Renal Tubule in Lead
Poisoning. Lab Invest, 19, 71

Rosenthal A S; Moses H L; Beaver D L & Schuffman S S(1966)
Lead ion and phosphatase histochemistry ~ I - Nonenzymatic
hydrolysis of nucleoside phosphatases by lead ion. J Histochem

Cytochem, 14, 698



90.

91.

92.

93.

94,

95.

96.

97.

146

Roullier C H (1963) Experimental toxic injury of the liver. In The
Liver II. Ed by: Roullier, C. H. Pub by: Academic Press New York,
335 - 443

Rouller C & Muller A F (1969) The Kidney Vol.1 Pub by Academic
Press, London

Rouller C & Muller A F (1969) The Kidney Vol.2 Pub by Academic
Press, London

Rouller C & Muller A F (1969) The Kidney Vol.3 Pub by Academic
Press, London.

Rouller C & Muller A F (1969) The Kidney Vol. 4 Pub by Academic
Press, London

Satiji N K & Vij A G (1995) Preventive action of zinc against lead
toxicity. Indian J Physiol Pharmacol, 39, 377-82.

Schroeer W; Themann H; Meiss R & Heinrich U (1982)
Ultrastructural alterations in the hepatic parenchyma of the rat in
acute lead toxicity. Wiss Umwelt, 1: 23-9,

Schwarz, K. (1974) New essential trace elements (Sn, V, F and Si )
: Progress report and outlook In : Trace Elements Metabolism in
Animals Ed by: Hoehstra, W.G. Suttie, J.W. ; Ganther, H. E. and

Mertz, W. University Park Press, Baltimore: 355-380.



98.

99.

100.

101.

102.

103.

104.

10S.

147

Scoppa P; Roumengous M And Penning W (1974) Hepatic drug
metabolizing activity in lead poisoned rats. Experientia, 29, 970-
972.

Seldin D W. & Giebisch G (1985) The Kidney: Physiology and
Pathophysiology vols 1,2. Raven Press, New York.

Shelton, K. R and Egle, P. M. (1982} The proteins of lead induced
intranuclear inclusion bodies. : J. Biol. Chem, 257, 11802-7.
Skerfving S; Christoffersson J O; Schutz A; Welinder H; Spang G
Ahlgren L And Mattson, S (1987). Biological monitoring by in vivo
XRF measurements of occupational exposure to lead, cadmium
and mecury. Biol Trace Elem Res

Skoczynska A & Smolik R (1994) The effect of combined exposure
to lead and cadmium on serum lipids and lipid peroxides level in
rats. Int. J Occup. Med Environ Health, 7, 263-71.

Skudlarek M D; Novak E K & Swank R T (1984) Lysosomes in
Biology and Pathology. 7t ed by Dingle J T; Dean R T & Sly W
pub by North Holland Pubs Amsterdam.

Sroczynski J; Jonderko G & Weigie A (1967)_Pathol pol 18, 405.
Stiller D & Friedrich H J (1983) Ultrastructural and
ultrahistochemical investigations of lead-induced intranuclear

inclusion bodies in rat kidney Exp Pathol, 24,133-41.



106.

107.

108.

109.

110.

111.

112.

148

Storrie B (1988 ) Lysosomal Assembly Int Rev of Cytol Ea
Bourne G H, Jeon KW & Friedlander M pub by Academic Press
Inc. New York 3, 53.

Suketa Y; Hasegawa S & Yamamoto T (1979) Changes in sodium
and potassium in urine and serum of Iead—intoidcated rats.
Toxicol Appl. Pharmacol 47, 203-207.

Sukéta Y; Ujiie M & Okada S A ( 1979 ) Apossible mechanism for
changes in renal K-dependent phosphatase activity in lead-treated
rats. Toxicol Appl Pharmacol 59, 230-237.

Tahiri M; Pellerin P; Tressol J C; Doco T; Pepin D; Rayssiguier Y &
Coudray C (2000) The rhamnogalacturonan-II dimer decreases
intestinal absorption and ti8ssue accumulation of lead in rats J
Nutr 130; 249-53.

Talwar G P (1980) Texbook of Biochemistry and human b}ology
pub by Prentice-Hall of India Private Ltd New Delhi-110001.

Tandon S K; Khandelwal S; Jain U K & Mathur N (1993) Influence
of dietary iron deficiency on acute metal intoxication Biometals 6,
133-8

Taylor D M; Bligh P H & Duggan M H (1962) The absorption of
calcium, stronium, barium & radium from the gastrointestinal

tract of rat Biochem J, 83, 25-29.



113.

114.

115.

116.

117.

0 118.
119.

149

Terayama K Machara N Muratsu N Muratsugu M & Yamamura K
(1986) Effect of lead on electrophoretic mobility of rat erythrocytes.
Taxicology 40, 259-65.

Thompson S W (1966) Selected ‘Histochemical and
Histopathological Methods Pub by Thomus C C Publisher
Springfield Nlinois USA.

Timbrell J A (1995) Biotransformation of Xenobiotics. In General
and applied Toxicology Ed by Ballanty B Marrs T & Turner Pub
by Mackmillon.

Tsafaris F and Alexaki E (1992) The transplacental effect of lead
compounds on inorganic pyrophosphatase in brain, liver and
kidneys of new born rats. Vet Hﬁm Toxicol, 34, 510-12.

Vallee B L & Ulmer D D (1972) Biochemical effects of mercury,
cadmium and lead. Ann Rev Biochem, 41, 92-128.

Waldrone H A ( 1964 ) J Clin Pathol, 17, 405.

Weigfield D C; Chakrabarti C L; Wright S C; Eastwood J A;
Karkowaska R & Johnson P M (1986) Chemical and Biological
Monitoring of Chronic lead poisoning in the rat. Implications to
the assessment of hazard of low- level lead. J Appl. Toxicol, 6, 37,

1-6.



150
120. Zbinden G (1969) Experimental Renal Toxicity In The Kidney vol II

Eds-Roullier C & Muller A F Pub by Academic Press New York and

London.



