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ABSTRACT 
Naga bhasma is a popular and effective dosage form prepared from lead metal in Ayurvedic practice. 
Since modern literature attributes certain toxicity to lead salts. An attempt is made to screen the acute and 
sub-acute toxicity of Nagabhasma in the form, dose and route as is in the practice of Ayurveda. In this 
paper, dose-effect relation of Nagabhasma on Digestive System (G.I.T., Liver and Pancreas) 
genitourinary system (testes, seminal vesicle, cauda) has been presented. Analysis of the data related to 
body weight changes in different groups reveal highly significant increase in body weight. The test drug 
at the dose of 10mg/kg studied does not produce any significant degenerative changes. From 
toxicological point of view the test drug does not produce any serious tissue damage at therapeutic dose 
and intermediate dose level. On histopatholgical study in highest dose the stages of Spermatogenesis was 
reduced, the structure of graffian follicles shows separation in their wall, the stages of spermatocytes look 
degenerative. But after giving Swarna Bhasma with Haritaki Churna mixed with sugar for 3 days to the 
highest dose Albino rats, the primary and secondary spermatocytes are properly devloped, all the stages 
of Spermatogenesis are seen on histopathological study, the wall surrounding the semineferous tubule 
looks intact.  
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INTRODUCTION 
As regards the Toxicity Study of the drug, 
previous animal experiments conducted on rabbit, 
dog and rats have shown hypertension, 
atherosclerosis and increased vascular 
permeability in CVS when administered with lead 
acetate (Graffith, 1944; Bechmann, 1925; 
Makasav and Kriudin, 1972). In chronic lead 
poisoning in children cedema , interstitial fibresis 
and inflammatory changes in the heart have been 
mentioned (Anderson, 1977; M. Singh et al, 
1983).  Haematological changes in the form of 
anaemia and basophilic stippling are established 
findings of chronic lead poisoningIn GIT non-
specific inflammation have been reported by 
many workers in predominantly in stomach, 
jejunum and colon. Wide-spread mucosal necrosis 
with sloughing in acute poisoning resulting 
hypovolumic shock has also been noted. 
MATERIALS AND METHODS 
DRUG 

Further, to check the toxicological effect of the 
trial drug NAGA BHASMA, we prepare it 
according to the procedure described in A.F.I. As 
many of the pharmaceutical companies and 
vaidya’s are using the A.F.I. mentioned procedure 
to manufacture the proposed drug “NAGA 
BHASMA’.Here an attempt has been made to 
know the toxic effect of this drug. 
EXPERIMENTAL DESIGN 
ACUTE Toxicity study 
Total 15 wistar albino rats of male sex, weighing 
150 g to 250 g were taken and divided randomly 
into 5 groups, each containing 3 animals. All the 
animals in group I were treated with Naga  
bhasma orally at the dose of 10 times more than 
therapeutic dose of Likewise Group II were given 
20 times, group III  were given 40 times, Group 
IV were given 80 times, and Group V were treated 
by 100 times more than therapeutic dose of Naga  
Bhasma. Single dose of drugs were 
administered orally according to the stated dosage 
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schedule. Gross behaviour and exitus (death) were 
recorded for 7 consecutive days. 
 
Grouping for Acute Toxicity Study 

Group  Drug Dose 
(mg/100g) 

Relation to 
T.D. 

I Suspension of Naga  
bhasma  

41.60 10 Times 

II " 83.20 20 Times 
III " 166.40 40 Times 
IV " 332.80 80 Times 
V " 416.00 100 Times 

Observations  
Animals were observed for a period of seven days 
to check any gross behavioral change and exitus 
noticed. Mild behavioural hyperactivity was 
noticed in all the groups treated with Naga 
Bhasma.Sign and symptoms include alertness, 
spontaneous activity in the cage after drug 
administration up to 5 minutes. The awareness 
and alertness was recorded by visual measure of 
the animal’s response when placed in a different 
position in cage. The effect may be due to the 
action of Naga bhasma on CNS. No exitus was 
observed in any of the experimental animal. 

In the acute toxicity study, the animals group did 
not manifest any signs of toxicity and no exitus 
(death) was observed up to 100 times more than 
therapeutic dose. There was only mild behavioral 
hyperactivity noticed in all groups treated with 
both the drugs. From this it can be mentioned that 
the approximate LD50

 The animals were obtained from the animal 
house of Department of Zoology, Rajastan 
University. They were exposed to natural day 
and night cycles, with ideal laboratory 

 value is more than 
416mg/100g of the weight of the experimental 
animal.  
Sub acute toxicity study 

conditions in terms of ambient temperature 
and humidity. They were fed ad libitum with 
amrut brand rat pellet and Portable tap water. 
Solution of Naga bhasma was prepared in 10 
mg/0.5 ml concentration of distilled water. 
Total 36 wistar rats of male sex weighing 
between 150g to 250 g were taken and divided 
randomly into 4 groups, each containing 9 
male animals. All 36 rats were treated by naga 
bhasma. After induction of Naga bhasma for 2 
months. 6 animals from group I, II, III, IV 
were autopsied and Histology of GIT, Kidney, 
Liver, testes and other reproductive organs 
were studied .After studying the Naga bhasma 
effect the rest 12 animals were divided into 4 
groups. Group were received only madhu and 
Ghrita measuring by Volume, Group II, III, IV 
were received Haritaki Churna 1 gm. with 
Swarna Bhasma 15.6 mg. mixed with sugar. 

 The suspension of Test drug was prepared in 
10 mg/0.5 ml concentration of Madhu & 
ghrita measuring by volume. The test drug 
Haritaki Churna with Swarna Bhasma were 
administered for 3 days. The schedule was 
continued for 3 days with daily doses of test 
drugs and vehicle. Gross behaviour was 
observed throughout the study period. After 
Completion of Experiment, on 4th

SUB ACUTE TOXICITY STUDY 

 day, body 
weights were recorded. To know its Vrisya 
(Aphrodisiac) effect the mating behaviour test 
was carried out. 

It refers to the harmful effect of long-term 
exposure to test drugs. The sub acute Toxicity 
Study has been carried out for a period of 60 days. 

Table 1: Grouping for Sub acute toxicity study 
Group Drug Dose (mg/kg) 

I (Control) Vehicle 0.5 ml 
II Suspension of Therapeutic dose of  Naga bhasma 10 

III. Suspension of five times to Therapeutic dose of Naga bhasma 50 
IV Suspension of ten times to Therapeutic dose of Naga bhasma 100 

Table 2: Grouping for Vikara Shanti Upaya 
Group Drug Dose (mg/kg) 

I (Control) Vehicle 0.5 ml 
II Suspension of Therapeutic dose of Naga bhasma with suspension of  Haritaki Churna with 

Swarna Bhasma mixed with sugar 
10 

III. Suspension of five times to Therapeutic dose of Naga bhasma with suspension of  Haritaki 
Churna with Swarna Bhasma mixed with sugar 

50 

IV Suspension of ten times to Therapeutic dose of Naga bhasma with suspension of  Haritaki 
Churna with Swarna Bhasma mixed with sugar 

100 

RESULTS 
Table 3: The summary of histopathological changes with Naga bhasma 

S. 
No. 

Tissue Toxic changes present or absent 
Group-I Group-II Group-III Group-IV 

1. Liver NE NE NE Fatty degenerative changes with mild 
hepatocytes damage were seen under 
microscope 
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2. Kidney NE NE Cloudy swelling with 
Granular deposits are 
visible   

Degeneration and necrosis in proximal 
convoluted tubules were visible under 
microscope 

3. Small intestine NE NE Focal mucosal necrosis 
with oedema were seen 

NE 

4. Testis  Increase in 
spermatogenesis 

Increase in 
spermatogenesis 

Atrophic leydig cell  Semineferous tubule with no sperm, 
decrease size of alveoli  

5. Seminal vesicle Filled with fluid Filled with fluid Filled with fluid Fluid does not seen  
6. Cauda 

Epididymes  
NE NE NE The structural epithelium has been 

changed. 

Table 4: The summary of histopathological changes with Swarna Bhasma & Haritaki Churna 
S.No Tissue Toxic changes present or absent 

Group-I Group-II Group-III Group-IV 
1. Liver NE NE NE The necrosed hepatocytes regenerate. The 

Kupfer cells regenerate. The sinusoidal 
dilatation and congestion of the liver cells 
are decreased  

2. Kidney NE NE Cloudy swelling with Granular 
deposits are visible   

Epithelium necrosis of proximal 
convulated tubules looks regenerated.  

3. Small intestine NE NE Oedema has been subsided  NE 
4. Testis  Increase in 

spermatogenesis 
Increase in 
spermatogenesis 

Leydig cells regenerate and all the 
structure are properly visible 

The tubule filled with sperm 

5. Seminal vesicle Filled with fluid Filled with fluid Filled with fluid Filled with fluid 
6. Cauda 

Epididymes  
NE NE NE Epithelium has been intact. 

Table 5: Effect of Naga bhasma preparations on body weight in albino rats 
Group 
 
 
 
  

Body weight 
Before 
treatment 
Mean ± SEM 
% Change 

Body weight 
After 
treatment 
Mean ± SEM 
% Change 

Average food 
intake 
g/rat/day 
1st

Average food 
intake 
g/rat/day 
2 month nd

Weight of 
Liver (g) 
Absolute 
Mean ± SEM 
% Change 

 month 

Weight of 
kidney (g) 
Absolute 
Mean ± SEM 
% Change 

Weight of Testes (g) 
Absolute 
Mean ± SEM 
% Change 

Control 154.17 ±  7.79 167.50 ± 7.93 38.05 41.75 3.73 ± 0.21      1.39 ± 0.00 1.41± 0.01 
Therapeutic dose 173.33 ± 

4.94*↑ 
188.33 ± 
4.77*↑ 

43.32 47.02 4.64 ± 
0.23**↑ 

    1.4 ±  
0.16↑* 

1.57 ± 0.05** 

Intermediate dose 160.83 ± 
2.71*↑ 

168.33 ± 
4.77*↑ 

40.27 42.08 4.31 ± 0.36*↑     1.42 ± 
0.01↑* 

1.42 ± 0.01* 

Highest dose 155.00  
±2.58*↑ 

160.83  
±2.39*↑ 

38.75 40.20 4.37 ± 0.24*↑  1.41 
±0.01↑* 

1.42 ± 0.07 

↑ = Increase, ↓ = Decrease * =non significant **= Significant 

DISCUSSIONS 
ACUTE TOXICITY STUDY 
After giving 100 times to human therapeutic 
equivalent dose there was no such significant 
toxicity seen. No exitus (death) was observed after 
7 days of acute toxicity study. It indicates that the 
Bhasmas was safe in such a high dose.  As this 
dose clinically are unlikely to be given, but the 
pharmacodynamic of this preparation was safe.  
Some changes like irritability while giving 
medicine, slow movement during morning time 
was predominantly seen in such a higher dose. 

SUB ACUTE TOXICITY STUDY 
 Mild hyperactivity was observed in all the rats 

at therapeutic dose(4 mg/kg) intermediate 
dose(20 mg/kg) as well as at highest dose (40 
mg/kg). So the preparation may be considered 
as reflex stimulant of the central nervous 
system. The stimulation may be due to the 
methods of administration of drugs or due to 
the irritation of the GI tract. 

 On analyzing of the data pertaining to the 
body weight in different groups at varying test 
doses, a considerable non-significant increase 
in body weight was evident. Because body 

weight is indicative of increase appetite and 
food intake, thus it shows normal well being 
status of the experimental animals. Thus it can 
be presumed that any of the three test drugs 
does not cause any deleterious effect on total 
body function as a whole.  

 In the present study microscopic examination 
showed focal area of mucosal necrosis of 
small intestine along with oedema was noted 
in two animals in higher dose. In one animal 
submucosal lymphoid hyperplasia of small 
intestine was observed in long term therapy. It 
appears that small intestine is more susceptible 
to the toxic effect of lead than the stomach, 
esophagus and large intestine. But after giving 
the haritaki churna with Swarna Bhasma for 3 
days there has been remarkable changes 
observed in small intenstine. The oedematous 
pathological finding has been subsided.  

 In present study apart from the cloudy 
swelling which was observed in highest dose 
treated group, only in two animal showed 
focal areas of tubular cell necrosis and colloid 
cost in the lumina which may be attributed to 
the toxic effect of lead. But after giving 
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haritaki churna with Swarna Bhasma for 3 
days the necrosed tissue of the tubulear area 

has been regenerated. 

 
 
 Highly significant decrease in weight was 

observed in testes at highest dose group. As 
the process of spermatogenesis is androgen 
dependent, decreased androgen level reflect in 
reduced number & volume of mature Leydig 
cell, nuclear diameter, degenerating 
semineferous tubule and their functional 
status. But here remarkable change has been 
observed after giving haritaki churna with 
Swarna Bhasma. The process of 
spermatogenesis with mature leydig cell has 
been increased. The semineferous tubule is 
filled with sperm. 

 Decrease in the spermatogenesis in highest 
dose is the other finding which requires 
discussion. It is to be pointed out here that the 
test drugs did not produce any disturbance in 
the cytoarchitecture of the testis. Only the 
sperm presence indicated decrease. The 
germinal layer remained intact in all the 
groups and also differentiation of spermatids. 
Thus the observed decrease may be due to 
decrease in the maturation of spermatids. The 
mechanism remains to be determined. In cases 
of severe oligospermia the interstial cells of 
Leydig show hyperplasia and hypertrophy. No 
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such changes were observed in any of the 
groups. It may be due to general cytolytic 
effect of the test preparations. 

 On the basis of histopathological study highest 
dose seems to possess higher toxic potential in 
comparison to other two groups..  

CONCLUSION 
From this study we can say that Naga bhasma has 
got no acute toxic effects on G.I.T, Liver, testis, 
kidney, and seminal vesicle in the dose of up to 
416 mg/ 100 gm. body weight. Whereas  for a 
period of 60 days study shows , no toxic effects 
has been observed  on G.I.T. Liver,testes,seminal 
vescicle,kidney in therapeutic dose and 
intermediate dose. But in higher doses significant 
toxicity has been attributable to Naga bhasma. 
However, further giving Haritaki churna with 
Swarna Bhasma to the highest dose animals seems 
lesser amount of toxicity. So the concept of 
Bhasma Vikara Shanti Upaya described by 
different authors in Different rasa shastra litreture 
proves significance. However, further study with 
larger groups of animals may prove conclusive. 

bl oSKkfud 'kks/kdk;Z esa ukx HkLe dh fo"kkDrrk ds ckjs esa 
tkudkjh djus dh dksf'k'k dh xbZ gS A vk;qosZn ds jlkpk;ksZa 
ds erkuqlkj fdlh Hkh vkS"kf/k dk iz;ksx djus ls igys tkuojksa] 
¼i'kq&if{k;ksa½ ij mldk iz;ksx ns[kk tkuk vko';d gS A 
vk/kqfud erkuqlkj ukx HkLe dk vf/kd lsou djus ls 'kjhj esa 
fo"kkDrrk dk o.kZu fHkUu&fHkUu oSKkfud tuZy esa feyrk gS A 
bl er dks vk/kkj cukdj pwgksa ij ukx HkLe dh fo"kkDrrk dk 
oSKkfud v/;;u djus dh dksf'k'k dh xbZ A ,-,Q-vkbZ- esa 
of.kZr ukx HkLe ds fuekZ.k djus ds mijkUr bldh rhoz ,oa 
th.kZ fo"kkDrrk dk izHkko tkuus dh dksf'k'k dh xbZ A lHkh 
lcaf/kr rF;ksa ij fopkj djus ij ;g ik;k x;k fd 
fHkUu&fHkUu o/kZd ek=k esa] ukx HkLe dk lsou djus ij 'kjhj 
ds otu esa c<+kSrjh ikbZ xbZ A ukx HkLe 10 fe-xzke- izfr fd-
xzk-  'kjhjHkkj ek=k dk lsou djus ij 'kjhj esa dksbZ Hkh 
fo"kkDrrk eq[; vo;oksa esa ns[kus dks ugha feyh A ukx HkLe dh 
o/kZd ek=k ¼5 xq.kk ,oa 10 xq.kk lkekU; ek=k ls½ 60 fnu rd 
lsou djokus ij 'kjhj esa dksbZ Hkh xEHkhj fo"kkDrrk ugha ik;k 
x;k A iz;ksx ds rkSj ij pwgksa ij ukx HkLe dh o/kZd ek=k ¼10 

xq.kk½ dk yEcs le; rd lsou djokus ij  muesa LiZekVks 
tSusfll izfdz;k de gksrh ifjyf{kr dh xbZ A izkIr fo"kkDrrk 
rF;ksa esa ;g ik;k x;k fd 10 xq.kk FkSjkiSfVd ek=k esa ukx 
HkLe dk bLrseky djus ij flekbZuy Qfyfdy ,oa ikS:"k 
xzUFkh esa lkekU; cnyko ns[kus dks feyk A 10 xq.kk FkSjkiSfVd 
ek=k esa ukx HkLe dk iz;ksx djus ij ;Ñr ,oa xqnksZa esa 
lkekU; cnyko] ns[kus dks feykA jl'kkL= esa of.kZr fodkj 
'kfUr mik; ds erkuqlkj 10 xq.kk FkSjkiSfVd ek=k fn;k x;k 
ukx HkLe lewg dks Lo.kZ HkLe ,oa gfjrfd pw.kZ iz;ksx djus ds 
mijkUr flekbZuy Qfyfdy ,oa ikS:"k xzUFkh esa lq/kkj ik;k 
x;k  
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