
diabetes mellitus and urinary disorders.[2] These metals undergo 
various processes described in classical literature to yield desired 
product. Finally, these Bhasmas are tested following Ayurvedic 
specifications before being used as a drug for treatment. As 
these preparations contain substantial amount of heavy metals, 
it is obvious to be concerned about safety of these drugs.[3] 
However, simple measurement of heavy metal content of the 
drug does not explain how it may be acting in‑vivo.[4] Hence, it 
is essential to study its effects in biological system, which will 
give some idea about target organ of the toxicity. Meticulous 
perusal of available literature indicated that there is paucity 
of data on toxicity studies of Trivanga Bhasma, hence, present 
study was undertaken with an objective to evaluate the 
toxicological profile, identify the target organs of toxicity and 
to establish No Observed Effect Level (NOEL) or No Observed 
Adverse Effect Level (NOAEL) after administration of Trivanga 
Bhasma in mice for 90 consecutive days.

Materials and Methods

Trivanga Bhasma was provided by the Central Council for 
Research in Ayurvedic Sciences, New Delhi along with chemical 
analysis as described in Table 1.

Introduction

Bhasmas are Ayurvedic drugs prepared by using various minerals 
and metals along with specified herbs. The minerals and metals 
used in these preparations may be toxic in nature at higher dose 
or at cumulative dose. The purpose of toxicity study is two‑fold, 
that is, to find out the effect caused and the level of exposure 
at which the effect is observed. Long‑term toxicity studies are 
designed to detect effects on organs or body systems and the 
dose range over which the effect develops due to repeated 
administration for long period. The data collected from toxicity 
studies will help to understand dose‑toxicity response and to 
establish a safe dose for use in clinical trials.[1]

Trivanga Bhasma is a classical Ayurvedic preparation containing 
Bhasmas of three metals, namely, lead, zinc, and tin indicated in 
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Abstract

Trivanga Bhasma, a metallic preparation containing Bhasmas of Naga (lead), Vanga (tin) and 
Yashada (zinc), was studied for repeated dose toxicity in Swiss albino mice to estimate No 
Observed Effect Level (NOEL) or No Observed Adverse Effect Level (NOAEL). A total of 
80 Swiss albino mice of either sex with an average body weight of 28-30 g were equally 
divided into four groups (Group I, II, III, and IV). Group I served as control and was given 
vehicle (honey: water in 2:3 ratio) Group II, III, and IV received Trivanga Bhasma @ 7.8, 39.5, 
and 78 mg/kg body weight for 90 consecutive days. The effect of drug was assessed on body 
weight, feed and water consumption changes, hematological, and histopathological parameters. 
At the end of the study, all animals were sacrificed and examined for gross pathological 
changes. Histopathological evaluation was performed for control and high dose group. Trivanga 
Bhasma was found to be safe. No significant clinical signs were noted in all groups studied. 
No major alterations were observed during histopathological evaluation. Hence, dose rate of 
78 mg/kg body weight was established as NOAEL. It is suggested to carry out a toxicity study 
at possible higher doses and in a different species so as to establish target organ of toxicity.
Key words: Mice, Naga, toxicity study, Trivanga Bhasma, Vanga, Yashada
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Table 1: Chemical analysis of Trivanga Bhasma
Name of the test Result
Description

Color Yellowish
Odor Nil

Identification Yields positive for Pb, Sn, Zn
Particle size 39.41% passed through 80 

mesh and 12.76% passes 
through 120 mesh

Loss on drying at 105°C 0.1801%
Total ash content 99.57%

Acid insoluble ash content 94.3654%
Water soluble ash content 1.2509%

Qualitative analysis
Iron Positive
Calcium Positive
Free metal content Negative

Assay of elements
Sn 38.26%
Zn 17.067%
Pb 31.67%
Si 3.54%
Mn 356.98 ppm
Cl 0.34%
Ca 3.98%
Fe2SO3 3.15%
Al 1.68%
Ni 161.084 ppm
Cu 679.69 ppm
Cd 106.67 ppm

Ayurvedic specifications
Lusterless Non‑luster
Rekhapurnatva Positive

ppm: Parts per million

Table 2: Weekly body weight record of males (in gm)
Duration 
(week)

Control group TED×10 (78 mg/kg) TED×5 (39 mg/kg) TED (7.8 mg/kg)
n Mean±SD n Mean±SD n Mean±SD n Mean±SD

Initial 10 29.60±1.65 10 28.40±1.35 10 28.50±2.07 10 30.80±3.91
1 10 29.90±1.85 10 28.80±1.48 10 28.20±2.04 10 28.40±2.80
2 10 28.80±2.25 10 28.70±1.57 10 27.70±2.50 10 28.30±2.87
3 10 29.10±1.79 10 28.30±1.57 10 27.20±2.90 10 28.70±2.91
4 10 28.70±1.16 10 29.10±0.74 10 28.50±2.64 10 28.90±2.92
5 10 29.10±1.97 10 29.10±1.29 10 28.40±3.34 10 28.90±3.41
6 10 30.42±2.06 10 31.13±1.79 10 29.70±3.16 10 29.68±3.53
7 10 30.50±2.32 10 31.10±2.23 10 29.90±2.60 10 29.90±3.18
8 10 30.36±2.01 10 32.54±1.84 10 29.50±3.06 10 30.48±3.35
9 10 30.78±2.04 10 31.70±0.82 10 29.20±3.62 9 30.89±3.18
10 10 30.92±1.97 10 32.90±1.60 10 29.40±3.60 9 30.22±3.27
11 10 30.90±2.04 10 33.30±1.83 10 29.90±4.70 8 30.75±3.66
12 10 31.23±1.97 10 33.60±1.65 10 30.00±4.11 8 27.63±5.07
13 10 31.80±2.07 10 33.60±1.90 10 29.80±5.16 8 30.38±3.78
Data: Mean±standard deviation, TED:  Therapeutically equivalent dose
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An approval for the study was obtained from Institutional 
Animal Ethics Committee (IAEC) (No 6‑17/2003‑CRI/
Tech/777 dated February 2, 2009). A total of 80 Swiss 
albino mice of either sex with body weight ranging from 28 
to 30 g were obtained from Institutional Animal Breeding 
Facility. Mice were acclimatized for 7 days. Temperature 
and relative humidity were maintained at 25  ±  1°C and 
40‑70%, respectively and illumination were controlled to give 
approximately a sequence of 12 hours light and 12 hours 
dark.[5] Mice were individually housed in polypropylene 
cages (27  ×  19  ×  14 cm) with lids and rice husk bedding. 
Pelleted rodent diet obtained from National Institute of 
Nutrition, Hyderabad, was provided along with deionized 
water using plastic nozzle bottles ad libitum.

The animals were weighed and randomly divided into 
four groups of 10 animals/sex each in such a way that 
mean body weights are equal and total weight variation 
should not exceed ±20% of the mean. Chronic toxicity 
study was conducted by single daily administration of test 
drug @ 7.8 mg/kg i.e. Therapeutically Equivalent Dose 
(TED), 39 mg/kg (TED  ×  5), and 78 mg/kg (TED  ×  10) 
body weight along with vehicle control for 90 consecutive 
days. The dose suggested for Trivanga Bhasma is 60 mg/day, 
which was converted to mice therapeutic dose using standard 
dose extrapolation method.[6] The test drug was given as 
suspension in vehicle [honey mixed with water (2:3)] by 
gavage, and control receiving vehicle.

All animals were observed for morbidity and mortality twice 
daily. General clinical observations were made twice a day at 
the same time throughout study. The animals were observed 
for changes in skin, fur, eyes, mucus membrane, occurrence 
of secretions, and excretions. For neurological examination, 
the animals were taken outside the cage in a standard arena. 
The behavior of the animals was recorded. Body weights 
and feed consumption of each animal were recorded at the 
start of study and thereafter at weekly intervals. Differential 
Leukocyte Count (DLC) was done manually. Animals were 
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Table 3: Weekly body weight record of females (in gm)
Duration (week) Control group n =10 TED×10 (78 mg/kg) n=10 TED×5 (39 mg/kg) n=10 TED (7.8 mg/kg) n=10
Initial 24.80±2.30 25.30±1.64 24.70±1.42 23.80±1.32
1 25.30±1.89 24.80±1.23 23.90±1.79 23.50*±1.43
2 24.70±2.11 24.10±1.85 24.10±1.79 22.90±1.37
3 24.50±1.84 23.80±1.55 25.50±1.65 24.50±1.65
4 25.20±1.99 25.80±1.14 25.90±1.45 24.10±2.08
5 25.80±1.23 25.70±2.06 25.90±1.20 25.20±1.81
6 25.67±1.41 25.80±1.48 26.30±2.06 25.68±1.56
7 25.60±1.35 25.00±1.56 25.80±2.39 24.98±1.23
8 25.54±1.50 26.30±1.83 26.00±2.05 26.16±1.71
9 26.30±1.64 25.70±2.16 26.90±2.51 26.30±1.64
10 25.34±1.61 25.90±1.60 26.60±2.41 25.80±1.81
11 25.94±2.22 26.20±1.93 26.60±2.41 26.20±1.87
12 25.58±1.93 26.50±1.51 26.80±2.25 26.50±1.65
13 26.26±1.98 26.50±1.90 27.40±2.37 26.90±2.03
Data: Mean±standard deviation,  TED:  Therapeutically equivalent dose, *The mean difference is significant at the 0.05 level

Table 4: Organ weight record of males (in gm)
Organ Control group n=10 TED×10 (78 mg/kg) n=10 TED×5 (39 mg/kg) n=10 TED (7.8 mg/kg) n=8
Liver 1.52±0.25 1.60±0.21 1.33±0.28 1.45±0.26
Brain 0.42±0.02 0.43±0.02 0.39±0.04 0.41±0.02
Thymus 0.04±0.02 0.03±0.02 0.03±0.01 0.04±0.03
Heart 0.20±0.04 0.21±0.03 0.18±0.03 0.19±0.02
Kidneys 0.45±0.04 0.50±0.04 0.46±0.07 0.44±0.06
Spleen 0.08±0.02 0.08±0.03 0.06±0.02 0.08±0.02
Testis 0.19±0.02 0.20±0.04 0.17±0.03 0.16±0.04
Epididymis 0.08±0.01 0.10±0.02 0.09±0.04 0.09±0.02
Adrenals 0.005±0.003 0.01±0.01 0.00±0.00 0.01±0.00
Data: Mean±standard deviation,  TED:  Therapeutically equivalent dose

Table 5: Organ weight record of females (in gm)
Organ Control group n=10 TED×10 (78 mg/kg) n=10 TED×5 (39 mg/kg) n=10 TED (7.8 mg/kg) n=10
Liver 1.23±0.32 1.20±0.15 1.21±0.22 1.23±0.17
Brain 0.45±0.02 0.43±0.05 0.43±0.02 0.46±0.02
Thymus 0.04±0.02 0.04±0.02 0.05±0.02 0.04±0.02
Heart 0.15±0.02 0.15±0.02 0.16±0.02 0.15±0.01
Kidneys 0.31±0.04 0.30±0.02 0.33±0.03 0.33±0.03
Spleen 0.09±0.05 0.09±0.04 0.07±0.02 0.08±0.02
Ovaries 0.05±0.05 0.05±0.04 0.04±0.01 0.04±0.01
Uterus with cervix 0.12±0.08 0.15±0.07 0.17±0.05 0.16±0.05
Adrenals 0.01±0.00 0.01±0.00 0.01±0.00 0.01±0.00
Data: Mean±standard deviation, TED: Therapeutically equivalent dose

Table 6: Hematological parameters of males
Parameter Control group n=10 TED×10 (78 mg/kg) n=10 TED×5 (39 mg/kg) n=10 TED (7.8 mg/kg) n=8
Neutrophills 15.70±1.252 17.30±1.767 16.30±1.337 13.00±7.040
Eosinophills 01.50±0.527 01.40±0.516 01.20±0.632 00.90±0.738
Lymphocytes 75.30±2.669 74.40±2.541 74.40±2.757 60.20±31.752
Monocytes 07.30±1.494 07.00±1.764 07.30±1.636 05.30±3.268
Hemoglobin % 11.89±6.14 13.08±4.97 14.25±6.33 12.18±3.92
Data: Mean±standard deviation, TED: Therapeutically equivalent dose
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Figure 2: High dose (TED ×10) liver

Figure 3: Control kidney Figure 4: High dose (TED ×10) kidney

Figure 1: Control liver
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sacrificed on 91st day of the study, and were subjected to a 
detailed gross pathological examination. The tissues were 
weighed and collected in 10% neutral buffered formalin. 
Testes were collected in modified Davidson’s fluid and 
subsequently transferred to 10% neutral buffered formalin 
after 24 hours. Organs from Control group and High 
Dose group were processed as per Registry of Industrial 
Toxicology Animal‑data (RITA) guidelines[7] and subjected 
to histopathological evaluation. In‑life phase observations 
were recorded and analyzed statistically by Student’s t test 
followed by analysis of variance (ANOVA).[8]

Results

No abnormality in clinical signs was detected across all 
the groups throughout the study and during neurological 
examination except excitation and subsequent death on next 
day of one male in therapeutic dose group in 8th week. Another 
male from therapeutic dose group was found dead in 11th week 
of the study. However, gross pathological examination revealed 
no abnormal changes. Except these two, no mortality was 
found in any of the study groups. No treatment related effect 
on body weights [Tables 2 and 3], feed consumption, water 

Table 7: Hematological parameters of females
Parameter Control group n=10 TED×10 (78 mg/kg) n=10 TED×5 (39 mg/kg) n=10 TED (7.8 mg/kg) n=10
Neutrophills 15.50±1.080 15.40±1.265 14.70±1.337 16.00±1.633
Eosinophills 01.20±0.422 01.10±0.568 01.30±0.483 00.90±0.316
Lymphocytes 74.80±2.700 74.50±2.677 76.40±3.204 74.40±2.716
Monocytes 06.30±2.214 07.80±2.394 07.10±2.234 07.40±1.955
Hemoglobin % 14.72±5.00 13.63±6.63 12.92±6.42 16.34±5.69
Data: Mean±standard deviation, TED: Therapeutically equivalent dose
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Figure 6: High dose (TED ×10) heartFigure 5: Control heart
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consumption, fecal consistency, organ weights [Tables 4 and 5], 
and hematological parameters [Tables 6 and 7] were observed 
on comparison to control group. No treatment‑related 
adverse effect was recorded upon detailed histopathological 
evaluation [Figures 1‑6].

Discussion

Trivanga Bhasma contains heavy metals lead (31.67%), 
tin (38.36%), and zinc (17.1%) and is prepared in 
compliance with Ayurvedic classical literature.[2] However, no 
treatment‑related effect was observed up to 10 times therapeutic 
dose levels. Present study indicates 78 mg/kg body weight as 
NOEL for Trivanga Bhasma in Swiss albino mice. Body weight 
change is an important index of assessment of toxicity.[4] In 
this study; the test drug even at the highest dose level studied 
showed normal weight gain. This indicates the drug has not 
caused any adverse effect on normal physiological functions of 
the body. Histopathological evaluation also indicated normal 
cyto‑architecture and hence, it is concluded that Trivanga 
Bhasma is safe at dose rate of 78 mg/kg.

The dose selected in this study was extrapolation of the 
human therapeutic dose, which was found to be safe. The dose 
conversion factor was based on surface area. It is suggested to 
carry out a toxicity study at higher doses so as to establish target 
organ of toxicity. Mice were selected as biological system because 
of its easy availability, small size, and large background data. 
However, it is difficult to study all desired parameters in Mice 
owing to its small size and less blood volume. It is suggested to 
carry out study in different biological system for example, rats.

Conclusion

It is concluded that Trivanga Bhasma is generally well tolerated 
at dose rate of 78 mg/kg (TED × 10) in mice.
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{hÝXr gmam§e

{Ìd§J ^ñ‘ H$mo 90 {XZm| VH$ XoZo go  pñdg Apë~Zmo Myhm| ‘|$hmoZo dmbr 
{dfmº$Vm H$m AÜ¶¶Z

n„dr Eg. O‘X{¾, Eg. ~r. O‘X{¾, Ama. Ho$. qgh, Eg. EZ. Jm¶YmZr, Eg. EZ. CnmÜ¶m¶, Oo. hmOam

{Ìd§J ^ñ‘ ^mar YmVwAm| O¡go OñVm, grgm Am¡a {Q>Z go ~Zm hmoVm h¡ & Bg ^ñ‘ H$m pñdg Apë~Zmo Myhm| ‘| ZmoEb (NOEL-No 
Observed Effect Level) AZw‘m{ZV H$aZo hoVw {dfmº$Vm AÜ¶¶Z {H$¶m J¶m & Hw$b 80 Myhm| H$mo (40 Za VWm 40 ‘mXm) {OZH$m 
Am¡gV dOZ 28-30 J«m‘ Wm, Mma dJm] (àW‘, {ÛVr¶, V¥Vr¶, MVwW©) ‘| g‘mZ ê$n go {d^m{OV {H$¶m J¶m & {Z¶§{ÌV (àW‘) dJ© Ho$ 
Myhm| H$mo ehX-nmZr H$m {‘lU (2…3 AZwnmV) ‘| {X¶m J¶m & {ÛVr¶, V¥Vr¶ VWm MVwW© dJ© Ho$ Myhm| H$mo {Ìd§J ^ñ‘ H«$‘e… 7.8, 39.5 
Am¡a 78 {‘brJ«m‘/{H$.J«m. ^ma Ho$ {hgm~ go 90 {XZm| Ho$ {bE {ZaÝVa {X¶m J¶m & ^ñ‘ Ho$ à^md Ho$ Am§H$bZ H$aZo hoVw eara H$m ^ma, 
µ’$sS> Am¡a nmZr H$m godZ, VWm {h‘mQ>mobm{OH$b Am¡a {hñQ>mon¡Wmobmo{OH$b ‘mZH$m| H$m {ZarjU {H$¶m J¶m & AÜ¶¶Z Ho$ A§V ‘| g^r 
àm{U¶m| H$mo ‘mZdr¶ nÕ{V go ‘¥V H$aHo$ CZH$s ZoH«$moßgr H$s JB© VWm J«m°g n°Wm°bm°Or {ZarjU {H$¶m J¶m & {Z¶§{ÌV dJ© Am¡a {ÛVr¶ 
dJ© (CƒV‘ ‘mÌm Xa dJ©) Ho$ àm{U¶m| H$m {hñQ>mon¡Wmobmo{OH$b ‘yë¶m§H$Z {H$¶m J¶m & {H$gr ^r dJ© Ho$ àm{U¶m| Zo H$moB© ^r ‘hËdnyU© 
Z¡Xm{ZH$ bjU AWdm amoJ bjU Zht {XImE & {Z¶§{ÌV dJ© Am¡a {ÛVr¶ dJ© Ho$ àm{U¶m| Ho$ {hñQ>mon¡Wmobmo{OH$b ‘yë¶m§H$Z ‘| H$moB© ^r 
à‘wI n[adV©Z Zht nm¶m J¶m & Bg{bE, 78 {‘brJ«m‘/{H$.J«m. eara ^ma H$s ‘mÌm Xa H$mo ZmoEb Ho$ ê$n ‘| ñWm{nV {H$¶m J¶m & {Ìd§J 
^ñ‘ H$mo Cnamoº$ ‘mÌmAm| ‘| pñdg Apë~Zm| Myhm| ‘| gwa{jV nm¶m J¶m & {Ìd§J ^ñ‘ H$m A{YH$ Cƒ ‘mÌm Xa ‘| EH$ AbJ àOm{V ‘| 
{dfmº$Vm AÜ¶¶Z {H$¶m Om¶o, Vm{H$ ^ñ‘ H$s {dfmº$Vm Am¡a bú¶ A§J H$mo ñWm{nV {H$¶m Om gHo$ & 
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