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ABSTRACT 
The ancient Indian ayurvedic medicinal formulations are getting increasing attention due to the health 
benefits, minimal adverse effects and environment friendliness. Numerous researchers have 
attempted the exploration of traditional and plant-based medicinal preparations using bio-chemical 
analyses and in-vitro experimentation. The present study highlights the in-vivo therapeutic efficacy of 
the ayurvedic formulation- navyas louha, a combination of plant extracts and inorganic iron for 
treatment of anaemia. Anaemia was experimentally induced in Wistar rats by administering 
desferrioxamine (1/10th LD50 value) via intramuscular route. The test formulation was administered 
per-oral route for specified duration of time along with positive control (ferrous succinate) and 
negative control (dextrose saline). The treatment was continued for 30 days with intermittent testing 
of animals for various parameters such as body weight, behaviour and the haematological parameters 
such as hemoglobin, glucose, WBC count, RBC count, MCH, MCV, MCHC, etc. Animals were 
allowed to recover in the post treatment period as per World Health Organization (WHO) guidelines. 
It was found that the ayurvedic preparation effectively restored normal haematological and physical 
body parameters without signs of toxicity. In contrast, conventional therapy consisting of ferrous 
succinate (positive control) showed altered physiological and body characteristics. 
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INTRODUCTION 
Since times immemorial, ayurveda :  the Indian 
system of medicine has been practiced and 
documented by the great Acharyas1. It enjoys the 
distinction of a remedy that eliminates diseases 
completely, rather than mere symptomatic 
treatment. Ayurvedic formulations nurture and 
protect other organs and systems in addition to 
the diseased or malfunctioning ones. The 
“rasayana” in ayurveda refers to use of extracts 
of medical plants to strengthen the hematopoietic 
and immune systems that are central to the 
human health1. Inorganic metal-based 
formulations, called “bhasmas” prepared using 
highly elaborate and controlled procedures 
(samskara) such as shodana, jarana and marana 
possess altered properties useful for therapeutic 
applications2. Using modern analytical tools, it  

has been demonstrated that the bhasmas 
constitute fine absorbable and therapeutically 
active herbo/organo-metallic species, in the form  
of metal nanoparticles of heavy metals, 
suggesting the existence and wide use of 
nanotechnology in the Vedic era2-5. Umrani and 
Paknikar  demonstrated anti-diabetic therapeutic 
efficacy and safety of zinc bhasma. Paul and 
Sharma provided experimental evidence for the 
blood-compatibility of gold bhasma6. Contrary to 
these findings, the possibility of heavy metal 
toxicity resulted in many countries imposing 
severe restrictions on the import of ayurvedic 
medicinal preparations from India. The present 
work was inspired by concerns regarding the 
potential toxicity of metal nanoparticles on one 
hand, and therapeutic abilities of plant- and 
nanoparticles-based preparations on the other. 
Barring a few published reports, data concerning *Author for correspondence 
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in-vivo effects of traditional medicinal 
preparations using animal models is scanty, 
justifying the need for more concerted efforts in 
this direction. Studies were undertaken in order 
to explore in-vivo therapeutic efficacy of            
an  ayurvedic  formulation  for  the   treatment  of  
anaemia, one of the most highly prevalent 
disease in the Indian subcontinent. Anaemia is a 
common form of nutritional disorder, the 
principal cause of which is iron deficiency. It is 
growing in both developing and industrialized 
countries. Infants, children, women of child 
bearing age, pregnant women and elderly are 
considered to be particularly vulnerable to iron 
deficiency because of poor intake or absorption. 
A number of chemotherapeutic iron-based 
preparations or allopathic drugs that are 
prescribed for treatment of anaemia consist of 
ferrous salts (sulphate, succinate, fumarate or 
gluconate) often combined with folic acid for 
enhanced absorption in the body. One such 
formulation consisting of ferrous succinate with 
folic acid was used as a positive control in the 
experiments. The ayurvedic formulation, viz. 
Navyas louha, a herbo-metallic concoction of 
nine plant extracts, viz. triphala (fruits of 
Terminalia chebula Retz. i.e. haritaki, Terminalia 
belerica Roxb. i.e. vibhitaki and Emblica 
officinalis Gaertn. i.e. amla), trikatu (Zingiber 
offcinalis, i.e. ginger, Pipper nigrum, i.e. kalimiri 
and Piper longum, i.e. pippali) and trimaad 
(Cyperus rotundus, i.e. motha, Emblica ribes, i.e. 
vidanga and Plumbago zeylanica, i.e. chitrak) 
and louha bhasma, i.e. calcined iron was tested 
for anti-anemic potential using a rat model. 
Modern therapeutic iron-based preparations 
reportedly produce mild gastrointestinal 
disturbances with colic pain, nausea, vomiting, 
diarrhoea and gastric distress1, 7. On the other 
hand, louha bhasma and mandura bhasma, the 
components of ayurvedic formulations are 
reported as cytoprotective, hematinic and 
possessing haemoglobin regeneration ability1,8, 9. 
The study was divided into four parts, viz. 
acclimatization of rats (15 days), induction of 
anaemia by desferrioxamine (15 days), treatment 
of anaemia (30 days) and recovery of the animals 
(30 days). The ability of test formulation to 
restore the original haemoglobin levels and 
effects on other body parameters were tested. As 

per World Health Organization (WHO) guide-
lines for in-vivo studies, animals were monitored 
for one month after the testing period to allow 
recovery from effects of the test formulations10. 
This study conforms to guidelines laid down by 
Institutional Animals Ethics Committee. 

MATERIAL AND METHODS 
Animals 
Albino rats (Wistar strain) were obtained from 
Bharat Serum and Vaccines Ltd., Thane, India. 
The rats were housed in an animal house with 
temperature and humidity control. Water and rat 
pellets (Giridhar Agro Industries, India) were 
provided to the animals ad libitum. The animals 
were daily monitored for their behaviour and 
health.  
Acclimatization 
 Prior to any experimentation, the animals were 
allowed to adapt to the animal house 
environment for 15 days. During this period, no 
experiments were performed on the animals. The 
males and females were separated and kept in 
clean cages. Suitable temperature, humidity and 
lighting conditions were maintained and feed and 
water were supplied ad libitum. Cleanliness and 
hygienic conditions were maintained as required. 
The animals were monitored regularly for signs 
of infection or injury.  
Grouping of the animals 
 The acclimatized animals were subsequently 
divided into four groups each consisting of five 
rats (2 males and three females) and tails/ears 
were marked accordingly. Group I constituted 
the control animals that were not induced for 
anaemia and did not receive any treatment for 
anaemia. Anaemia was experimentally induced 
in animals of group II, group III and group IV. 
The group II animals served as the anaemic 
control (negative control) animals that did not 
receive any treatment with the test formulations. 
Group III animals received ayurvedic treatment 
(Navyas Louha) and group IV animals received 
conventional chemotherapy, i.e. allopathic 
treatment (positive control). 
Induction of anaemia 
 Desferrioxamine (Desferal, Novartis, 
Switzerland), a chemically treated form of 
ferrioxamine was used as an iron chelator for 
induction of anaemia in Wistar rats. Based on  



J. Environ. Res. Develop. 
Journal of Environmental Research And Development         Vol.10 No. 01, July-September 2015 

16 
 

LD50 value of desferal, 1/10th of the dose was 
calculated and accordingly, 15 mg of desferal 
powder dissolved in 0.7 ml of injection grade 
distilled water (injection grade, pyrogen free) 
was administered in the rats via intramuscular 
route for 15 days. During this period, the rats 
were fed wheat flour along with the feed.  
The animals were observed for any toxicity 
symptoms, general behaviour and body weight. 
Hemoglobin content of group II rats (% Hb) was 
estimated by Sahli’s hemoglobinometer on the 
16th day. Other blood parameters of the group II 
were tested using available commercial kits. 
Test formulations and treatment of anaemia 
 The test ayurvedic formulation Navyas louha 
produced by a reputed manufacturer consisted of 
nine herbal extracts and calcined iron (louha 
bhasma) prepared by shodhana (purification) 
according to traditional ayurvedic procedures. 
Appropriate dose (110 mg/kg body weight) was 
administered by dispersing the powder in 
distilled water to which carboxy-methyl cellulose 
(2-3 granules) was added and then fed (1.4ml) 
for 30 days to the group III animals using feeder 
needle attached to a syringe. The allopathic 
positive control formulation consisting of ferrous 
succinate (100 mg), succinic acid (100 mg) and 
folic acid (0.5 mg) was dissolved in appropriate 
volume of distilled water so as to administer 55 
mg/kg body weight in the group IV animals. The 
animals were tested at definite time intervals for 
hemoglobin and other parameters as described 
earlier.  
Recovery of animals 
 In order to relieve the animals from any post-
treatment toxic effects of the test formulations, 
the animals were kept under controlled 
conditions for one month in the animal house. 
The animals were fed with the feed pellets and 
water (normal diet) and no test formulation was 
administered. Different parameters such as body 
weight and blood characteristics were monitored 
to ensure the recovery of animals.   

RESULTS AND DISCUSSION 
Animals  
The animals selected for the study were healthy 
and active and weighed approximately 200-250 g 
with no signs of infectious and other diseases. 
Moreover, during the course of the study, the 

animals of the group I (control) showed normal 
increase in the weight indicating proper 
progression of the experiments.   
Acclimatization 
During the acclimatization period of 15 days, the 
animals showed no signs of infection, injury or  
state of ill health. All animals were found active 
and feeding normally.  
Grouping of the animals 
 Animals selected for the study belonged to the 
same age group and had a narrow distribution of 
body weight. Considering the availability of 
animals and the male: female ratio, four groups 
each consisting of five animals were made. Each 
group consisted of three females and two males 
ensuring a near equitable ratio of the two sexes.  
Induction of anaemia 
The group I control animals that were not 
induced for anaemia and did not receive any 
treatment were found healthy and active during 
the entire experimentation period of 90 days.  
The group II animals (anemic control) showed 
gross changes in physical body parameters such 
as body weight and behaviour after 15 days of 
induction. As expected, major changed were 
noted in haematological parameters after 
induction of anaemia as shown in Table 1. The 
haemoglobin content dropped from 16.6 g/dl to 
10.5 g/dl. The RBC count, hematocrit value and 
mean cell haemoglobin content were also found 
significantly reduced. Similar results could be 
expected in the group III (test animals) and group 
IV (positive control) animals, although these 
were not tested in order to minimize pain and 
suffering to the animals and to reduce any 
chances of mortality in the experimental groups. 
Ferrioxamine, a long chain iron containing 
complex obtained from an actinomycete yields 
desferioxamine after chemical removal of iron 
from the molecule. Desferioxamine has a very 
high affinity for iron, one gram being capable 
of chelating 85 mg of elemental iron. The 
straight chain desferrioxamine molecules 
winds around ferric iron and forms stable 
nontoxic complex which is excreted in urine, 
thus lowering the iron and haemoglobin 
content of the blood. Phytates present in wheat 
flour used for feeding the animals also helped 
in reducing haemoglobin levels. Reduction in 
the haemoglobin content consequently affected  
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other parameters such as RBC count, 
hematocrit value and mean cell haemoglobin. 
Thus, based on the results of group II animals, 

it was inferred that animals of group III and IV 
were suitable for the further studies on 
hematinic activity of the test formulation.  

Table 1 : Measured blood and body parameters of Wistar rats before and after treatment 
with test formulations 

Test formulation and treatment of anaemia  
Chemotherapeutic formulations of iron often 
consist of inorganic ferrous salts such as 
sulphate. However, due to the toxicity of this 
salt, organic forms of iron, viz. gluconate, 
succinate and fumarate are currently being 
used. The stability of ferrous ions and 
absorption in the body are major factors that 
determine therapeutic effectiveness of the 
hematinic formulation. Incorporation of folic 
acid ensures rapid absorption of iron in the 
body while the ferrous form prevails. 
Traditional ayurvedic formulations consist of 
calcined iron and extracts of medicinal plants. 
Some ingredients (e.g. folic acid) aid in iron 
absorption in the body, while others are 
therapeutic. Louha bhasma is a well known 
hematinic product used for the treatment of 
anaemia and is also useful for treating oedema  

and immunological disorders1. The combined 
formulation such as navyas louha is hematinic, 
tonic, useful in anaemia, jaundice, liver and 
spleen disorders  and  piles. Recent reports in 
the area of biomedical nanotechnology 
highlight the therapeutic value of nanoparticles 
in bhasma preparations and conclusively point 
to safety of the preparations for human use .3, 

11, 12 Buwa et al. highlighted hepatoprotective 
action of abhrak bhasma in albino rats13. 
Mulik and Jha  used ayurvedic and modern 
analytical parameters to demonstrate altered 
behaviour of iron-based bhasma preparation, 
mandura bhasma14. The large surface area and 
lower volumes of iron nanoparticles in the iron 
–based bhasmas, viz. mandura bhasma and 
louha bhasma immensely contribute to the 
bioavailability and pharmacokinetic behaviour 
of the metal to alleviate the symptoms of 

 
Parameter 

 
Normal 
range 

Group-I Group-II Group-III Group-IV 

No 
desferal Desferal 

Desferal 
+Navayas 

Louha 

Desferal 
+ferrous 
succinate 
+folic acid 

Hemoglobin Hb (g/dl) 13.7-17.6 16.6 10.5 14.5 15.8 
RBC  count (X106/µl) 7.27-9.65 9.2 4.3 8.0 8.80 
Hematocrit HCT (%) 39.6-52.5 48.95 27.6 40.6 46.0 
Mean corpuscular volume 
MCV (fL, µm3) 48.9-57.9 54.5 51.55 56.3 52.2 

Mean corpuscular 
haemoglobin MCH (pg) 17.1-20.4 18.75 10.85 17.8 18.05 

Monocytes MO (cells/µl) 400-1000 460 455 470 740 
Granulocyte count GR 
(cells/µl) 1800-8300 3500 2800 3240 2885 

Red cell distribution width 
RDW (%) 11.1-15.2 15.0 11.9 13.1 14.9 

Mean platelet volume 
MPV fL 7-11 8.0 3.5 6.7 4.8 

Platelet distribution 
volume PDW (%) 43.2-64.3 50.5 40.3 50.2 47.0 

WBC count (X103/ µl)  1.96-8.25 3.5 3.2 3.1 3.9 

Body weight (g) (Initial) 
200-250 340 300 350 310 

Glucose (mg/dl) 175-189 82.1 76.75 93.5 45.5 
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anaemia. Kanase et al. demonstrated the 
curative effects of mandura bhasma on liver 
and kidney of albino rats after induction of 
acute hepatitis by carbon tetrachloride15. 
Extracts of the medicinal plants, we believe 
have no lesser role to  play. Firstly, the reduced  
compounds in the extracts may ensure the 
existence of iron in the reduced (ferrous) state. 
Secondly, phytobiopolymers may play an 
important role in the stabilization of the metal 
nanoparticles, a fact that is crucial for 
sustained therapeutic effect of the metal. 
Thirdly, the extracts could provide crucial 
supplementary factors that restore the general 
health of animals, including immunity to 
infectious diseases. Systematic experiments 
need to be performed in order to investigate 
the phytochemicals for the above properties. 
There are many reports concerning 
biodiversity and the medicinal uses of plants 
from different regions in India. A case in point 
is the reference to over a hundred medicinal 
plants from a small region surrounding the 
Aurangabad Caves in India16. The in-vivo 
experiments on rats carried out by Akah et el., 
Ndem et al. and Christopher et. al. provide 
scientific basis for the traditional use of plants 
such as Brillantasia nitens Lindau, 
Eremomastax speciosa (Hochst.) and 
Sphenostylis stenocarpa in Nigeria for the 
treatment of anaemia17-19. Ndem et al. 
attributed the reversion of experimentally 
induced anaemic condition in rats to bioactive 
agents such as alkaloids, flavonoids, saponin 
and tannins present in the leaf extract of E. 
speciosa18. Cutaneous side effects of some 
chemotherapeutic drugs and purified plant 
metabolites have been reported by Sastry et 
al.,20 while Munawwar et al. reported anti-
narcotic effect of rose oil21. However, 
comparative evaluation of chemotherapeutic 
drugs with the plant extracts would be more 
beneficial in the search for effective 
therapeutic agents. As shown in Table 1, 
haemoglobin levels in the anaemia induced 
rats of group IV (positive control) were rapidly 
restored by the conventional allopathic 
formulation. Consequently, the related 
parameters such as RBC count, hematocrit 
value and mean corpuscular haemoglobin were 
also restored.22-25 A slight alteration in 

granulocyte and monocyte counts and mean 
platelet volume indicated low degree of 
toxicity to the animals. The deleterious effects 
on blood glucose and body weight were more 
pronounced. Lowered blood glucose could           
be    attributed   to   the   stimulation  of insulin  
secretion by the allopathic formulation. In the 
case of navayas louha, all the blood 
parameters including blood glucose were 
restored to normalcy, albeit more slowly than 
the allopathic formulation.26,27    
The study demonstrates the beneficial effects 
of traditional medicines and highlights the 
need to explore numerous other remedies 
being used since antiquity. Standardization of 
protocols for comparative studies of traditional 
and conventional therapeutic formulations 
using in-vivo models and a centralized system 
for effective supervision, monitoring, 
documentation and networking on the National 
scale needs to be established. The centralized 
system would set up targets and encourage 
partnerships of interested researchers with 
facility providers to work towards the targets 
in a timely manner.  

CONCLUSION 
In-vivo experimentation revealed safety and 
good efficacy of traditional ayurveda-based 
therapy for the treatment of anaemia. The 
study needs to be extended to explore other 
traditional preparations and medicinal plants. 
Planned and concerted efforts need to be 
undertaken at the National level to promote 
exploration of traditional medicines and 
networking of authorized laboratories and the 
interested researchers. 
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