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ABSTRACT
The study was designed to evaluate the effect of Sodhana (Purification/Detoxification /Potentiating) on Phytochemicals
and Analgesic properties of Strychnos Nux-vomica Linn.The ancient Ayurveda Indian system of Medicine classifies
Strychnos Nux-vomica Linn. as Upavisha (Moderately poison) and advised to be used after proper detoxification;
otherwise they produce minor to severe toxic symptoms. The Ayurveda clearly state that the drug has to be used only
after subjecting them to various Sodhana processes. The seeds of Strychnos nux-vomica L. (Loganiaceae), frequently
used as an important ingredient in Ayurveda to treat arthritis, traumatic pains, inflammations, constipation, Liver Cancer,
Respiratory diseases, Gastrointestinal disorders, ulcers, Circulatory and Neurological disorders etc.,The unprocessed
seeds of Nux-vomica and the products after each step of Sodhana were studied to assess the influence of Sodhana on
Phytochemical and Analgesic activity in acetic acid induced writings in albino mice. In the present study the seeds of
Nux-vomica subjected to various Sodhana processes prescribed in Ayurveda and modified method prescribed by native
traditional healer.The partially and completely Sodhana processed and unprocessed seeds were studied, Phytochemical
and Analgesic activity in acetic acid induced writings in albino mice.

The Sodhana process on Nux-vomica seedsaltered the phytochemicals qualitatively and quantitatively, reduced
strychnine & brucine contents and eliminated loganin glycosides. There was a significant enhancement of Analgesic
activity in acetic acid induced writhings in albino mice when compared with unprocessed seeds treatment. In each step of
Sodhana, there is a gradual enhanced protection. The completely Sodhana processed showed potent efficacy when
compared with partially processed products (1st& 2nd steps of processed seeds).The formulationof sodhana processed
Nux-vomica prepared as per the traditional folk healer of Karnataka with reduced dose showed potent activity than
completely processed (as per Ayurveda literature) Nux-vomica seeds treatment. The results of Sodhana processed seeds
were comparable with standard Aspirin drug treatment.Our study is concluded that the traditional system of Sodhana
processes will influence the Phytochemical and Analgesic properties of Nux-vomica. It is worthwhile to adopt Sodhana
processes as per Indian system of medicine in the development of various herbal formulationswith applications of
modern technology to assess its safety and efficacy. The study has indicated only the usefulness of Sodhana processed
drug in treating claimed use, there is room for further study to identify, isolate, characterize and evaluate the active
principles responsible for the usefulness in treating various diseases.
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INTRODUCTION
The Indian Traditional medicines gaining popularity in worldwide for the treatment of various diseases in
recent times. There is a growing interest in research on Ayurveda. There are claims that most of medicinal
herbs have demonstrated none or mild side effects. But there are certain herbs are mild to highly toxic.
Ayurveda classified such herbs into mild & moderate toxic [(Upavisha) e.g. Nux-vomica, Datura] to highly
toxic (Ativisa) e.g. Aconite[1, 2].
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In spite of this, such toxic herbs are being adopted by Ayurveda for treating various diseases and pathological
conditions, since the ages after subjecting them to the process of Sodhana. The traditional Sodhana procedures
have been claimed to reduce the toxicity and enhance the efficacy of various toxic plants. The seeds of Nux-
vomica reported to have analgesic, anti-inflammatory [3] antioxidant [4] and anti-cancer [5-9]. There is one report
that the toxicity of seeds was reduced by 10 times after Sodhana, as indicated by increased LD50 values by 10
folds [10]. Hence, in the present study it was hypothesized that these Sodhana processesmust have influence on
toxic herb; thereby they alter the phytochemicals, efficacy and toxicity of them. Keeping this hypothesis in
view the present study is planned to scientifically validate the claimed Analgesic property.

EXPERIMENT& RESULTS
Plant material
The seeds of Strychnos nux-vomica L. seeds (Fig. no.1) were collected from Yucca enterprises, Mumbai,
India. A voucher specimen (VCP/2/17-18) has been deposited in the department of Pharmacognosy,Vagdevi
College of Pharmacy and Research Centre, Brahmadevam, Nellore-524346, Andhra Pradesh, India.

Fig.no.1
Strychnos Nux-vomica L. seeds

Selection of seeds
The dried seeds were dropped in a beaker containing clean water. The seeds which float on the surface of

the water/ found broken/ the seeds which have become black in color were rejected. The seeds, which were
found settled at the bottom of the beaker, were selected for the purification after drying in air.

Sodhana of Strychnos Nux-vomica seeds
The selected dried seeds were detoxified by two processes i. as described in Ayurveda sub-class Rasa-

Shastra (describes formulation methods of natural drugs) and ii. As modified by the native practitioner.

1). Purification (Sodhana) process as per ancient literature
Sodhana of Nux-vomica seeds is performed as per the method described Rasa-Shastra. It describes

stepwise procedure for Purification of Nux-vomica and it was adopted as follows in the present study [1-3]
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Step 1: The clean and dried seeds (1kg) were kept in 2.5 liters of cow’s urine for 7 nights (12 hX7days) at
room temperature. The urine is changed every night.

Step 2: The seeds after first step were collected and subjected to Swedana. It is performed by placing the
seeds in muslin cloth with banana leaf and tied and immersed in 3 liters of cow’s milk in dola-yanthra
(hanging in a vessel) as shown in fig.no.2 and boiled on low fire for 3 hours.

Step 3: The above seeds were collected and washed with water. The seed coat and embryo were removed and
roasted with cow’s ghee on low flame on iron pan. The seeds fried until it became dark brown then powdered
immediately.

2). Purification by modified method:
This method is adopted by the local native practitioner by name Sri Raghavendra of Shimoga, Karnataka,

India. The same procedure is adopted in the current investigation. In this process, step 1 and 3 are same as
described in Sodhana, but in step 2, instead of Swedana, the seeds after 1st step,they were immersed in the cow
milk for 3 days (1-liter X 3). The milk is changed every day. (In this method heat treatment i.e. boiling in milk
is avoided)

The samples of seeds before detoxification and after each step of detoxification were labeled as:

UNV:  Seeds before Purification/Detoxification or unprocessed

PNV1: Seeds after 1st step of Purification

PNV2: Seeds after 2nd step of Purification

PNV3: Seeds after 3rd step of Purification (final product)

PNV4: Seeds after Purification by modified method (as per the native practitioner)

PNV5: Formulation containing (2:1:1 PNV4: dried grapes: almond)

Fig no 2
Nux-vomica seeds Sodhana processed by Swedana
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Unprocessed seeds
Theselected Nux-vomica seeds were opened with the help of knife; the external seed coat and embryo were
removed. Then seeds were made fine powdered and dried well and stored in glass container.

Phytochemical analysis[11-14]

Preliminary phytochemical analysis
The preliminary phytochemical screening was carried out on ethanol extracts of Sodhana processed and
unprocessed Nux-vomica seeds for qualitative identification.The results were compiled in the following
sections

Thin layer chromatography (TLC) analysis
The major alkaloids strychnine and brucine were identified by TLC. All the samples were defatted with

petroleum ether. The defatted (2G) samples were mixed with 2 ml of 10% ammonia and extracted with 25 ml
methanol for 1 h. The methanol extract was concentrated to 5 ml and used as test sample. Silica gel G is used
as stationary phase, while toluene, ethyl acetate and diethylamine (7:2:1) were used as mobile phase. All the
extracts along with pure markers (1% strychnine in methanol and 1% brucine in methanol) were applied on
TLC silica gel G coated plate and they were developed in TLC chamber for 30minutes. The developed
chromatogram is dried and first detected at UV-254nm in UV chamber. Then they were detected by spraying
with Dragendorff’s reagent. The Rf values of pure markers and test samples were compared for the presence
and intensity of major strychnine and brucine alkaloids in the test samples [14]. The results were summarized
in following section

It was observed from the preliminary phytochemical screening of alcohol extract of Sodhana processed and
unprocessed Nux-vomica that unprocessed (UNV) extract contains alkaloids, glycosides, flavanoids, tannins
and proteins. Sodhana processed nux-vomica PNV1 to PNV4 contains alkaloids, tannins, flavanoids and
proteins. But there was a decreased alkaloid content when compared with UNV. The loganin glycosides were
absent in completely Sodhana processed extracts.

The results were compiled in table 1

Table 1: Effect of Sodhana on phytochemicals of Nux-vomica seeds

Phytochemical
constituents

UNV PNV1 PNV2 PNV3 PNV4

Alkaloids ++++ ++ + + +

Carbohydrates +++ + + + +

Flavanoids + + + + +

Glycosides +++ + - - -

Tannins ++ + + + +

Proteins ++ + +++ ++ ++

Phytochemical analysis of cow urine and cow milk before and after Sodhana on Nux-vomica
It was observed that the alkaloids, loganic acid glycosides, tannins and carbohydrates were found in cow urine
after Sodhana process of nux-vomica seeds. It was found that there was a gradual decrease in intensity of
chemical reaction/color by processing with cow urine from 1st day of treatment to 7th day of treatment. In one
more study it was observed that alkaloids and loganin glycosides were found in cow milk after Sodhana
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treatments (in both methods i.e. swedana and seeds immersed in milk for 3 days without heating).It is found
that there are no phytochemicals present in cow urine and milk before they are used for detoxification process.
The results were compiled in table 2

Table 2: Phytochemical analysis of cow urine and cow milk before and after Sodhana on Nux-vomica

Phytochemical
Cow urine before

sodhana
Cow urine after

sodhana
Cow milk before

sodhana
Cow milk after

sodhana

Alkaloids _ ++ _ +

Carbohydrates _ + _ +

Flavanoids _ + _ _

Glycosides _ ++ _ +

Tannins _ + _ _

Proteins _ + NA NA

NA: Not applicable due to protein nature of milk

TLC analysis
It was confirmed by TLC studies that there was a gradual decrease in strychnine and brucine contents in
detoxified samples as indicated by decreased intensity of color of the spot.

The results were summarized in table 3

Table 3: Identification of strychnine and brucine by TLCbefore and after Sodhana on Nux-vomica

S no Samples Strychnine (Rf) Brucine (Rf)

1. Strychnine 0.25 ___

Brucine ____ 0.18

2. UNV 0.25 0.19

3. PNV1 0.26 0.18

4. PNV2 0.26 0.18

5. PNV3 0.25 0.18

6. PNV4 0.26 0.18

7. PNV5 0.24 0.18

Animals
Adult, healthy Swiss albino mice (18-22 G) of either sex were used for the study, obtained from
Venkateshwara Enterprises, Bengaluru, Karnataka. After one week of acclimatization the animals were used
for further experiments.  They were housed in well ventilated room under standard husbandry conditions, fed
with standard rodent pellet diet (Lipton India Ltd., Mumbai, India) and with tap water ad libitum. All the
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animal protocols were approved by institutional animal ethical committee (Reg. no. 157/1999/CPCSEA) as
per the Indian CPCSEA guidelines.

All data were expressed as mean±S.E.M. Statistical significance was calculated using one-way ANOVA with
Dunnett’s test. P values <0.05 were considered statistically significant.

ANALGESIC ACTIVITY
The abdominal contractions induced by intraperitoneal injection of acetic acid were used in the study.
Abdominal contractions, stretching of hind limb were the parameters used for assessment of effect of study
drug on the abdominal writhing.

Treatment protocol[15-16]

Group –I :  Control 0.5 ml 1% saline p.o

Group –II :  Aspirin 100mg/kg, p.o + 1% Acetic acid (10ml/kg).

Group –III :  UNV 52mg/kg p.o +1% Acetic acid (10ml/kg).

Group –IV :  PNV1 520mg/kg p.o + 1% Acetic acid (10ml/kg).

Group –V :  PNV2 520mg/kg p.o + 1% Acetic acid (10ml/kg).

Group- VI     :  PNV3 520mg/kg p.o +1% Acetic acid (10ml/kg).

Group –VII :  PNV4 520mg/kg p.o + 1% Acetic acid (10ml/kg).

Group- VIII   :  PNV5 520mg/kg p.o +1% Acetic acid (10ml/kg).

Albino mice of both sexes were divided into 8 groups of 10 animals each. The animals were suitably marked
and fasted for 18 h and water was given ad libitum. The animals of Group-I was given with saline (0.5 ml) and
the 2nd group animals were given aspirin (100 mg/kg po). The animals of group 3 – 8 received UNV, PNV1,
PNV2, PNV3, PNV4 and PNV5 respectively. The processed samples (PNV1 to PNV5) were tested at dose of
520 mg/kg, unprocessed sample (UNV) was tested at the dose of 52mg/kg (i.e. 1/5th of the corresponding
LD50). Acetic acid 10 ml/kg i.p. (1% v/v) was administered to all the animals of all the groups 1 h after
respective treatments. The constrictions number of each animal within 25 min. after acetic acid injection was
cumulatively and immediately counted. The percentage protection was calculated using the following
formula. All the data analyzed for the statistical significance as mentioned earlier.

% Protection = Control- Test X 100

Control

Control = Mean of writhing in control animals

Test = Mean of writhing in treated animals

The Sodhana processed samples suppressed the acetic acid induced writhing response significantly. The %
reduction of writhing in the animals treated with UNV, PNV1, PNV2, PNV3, PNV4 and PNV5 were 25.92%,
45.48%, 48.14%, 55.35%, 60.08% and 65.23% respectively. Whereas aspirin (100 mg/kg) reduced the
writhing to the extent of 57.82%. The unprocessed sample UNV demonstrated least protection against acetic
acid induced writhing where as PNV3, PNV4 and PNV5 reduced the acetic acid induced writhing
significantly higher than UNV and were comparable to that of standard drug aspirin.

It was observed that each step of Sodhana process enhanced the analgesic potency of the nux-vomica seeds. It
was also observed that PNV4, the product after complete detoxification (as per traditional healer) possess
maximum analgesic potency.

The results were summarized in Table 4
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Table 4: Effect of Sodhana on analgesic activity of Nux-vomica seeds against acetic acid-induced
writhing in mice

Treatment Dose Number of writhing % Protection

Control
Acetic acid (1%)

10ml/kg
81 ± 2.23

-

Aspirin 100 mg/kg 34.16 ± 1.72*** 57.82

UNV 52 mg/kg 60.5 ± 5.52* 25.92

PNV1 520mg/kg 44.16 ± 2.54*** 45.48

PNV2 520mg/kg 42 ± 1.94*** 48.14

PNV3 520mg/kg 36.16 ± 2.85*** 55.35

PNV4 520mg/kg 32.33 ± 2.37 *** 60.08

PNV5 520mg/kg 28.16±1.88*** 65.23
Values are mean ± SEM for 6 mice
*P<0.05, **P<0.01 and *** P<0.001 compared to control group

The Influence of Sodhana on analgesic activity was assessed against acetic acid induced writhing in mice. Pre-
treatment with Nux-vomica seeds before Sodhana reduced the writhing to the extent of 25.92%. Pre-treatment
with PNV1, PNV2, PNV3, PNV4 and PNV5 reduced the writhing by 45.48%, 48.14%, 55.35%, 60.08% and
65.23% respectively. It was observed that there is a gradual increase in the analgesic activity of the seeds after
each step of Sodhana. However, maximum analgesic activity was observed with formulation PNV5. The
results were comparable with standard (aspirin) drug treatment. The results are indicating that analgesic
potency of Nux-vomica seeds was increased by Sodhana. Therefore, it may be inferred that, the Sodhana
process prescribed in ancient literature/by native practioner potentiate the analgesic effect of Nux-vomica
seeds.

DISCUSSIONS
The several drugs from the natural origin have been introduced to treat various diseases and disorders, e.g.
Reserpine, atropine, etc. However, many of them were withdrawn or obsolete due to their toxicity. But ancient
science of medicine is using all such substances since the ages in their crude form or after proper processing;
without much toxicity associated with them. In addition, Ayurvedic science classifies many herbal drugs as
Visha (poison) or upa-visha (moderately poisonous) and also uses them after detoxifying them with specific
detoxification process. Such detoxification processes are named as Sodhana. According to Ayurveda, Sodhana
is not only the process of detoxification, but also a process to potentiate the therapeutic efficacy of such drugs.
In modern literature there is less information regarding the scientific validity and rationale in adopting specific
Sodhana process for herbal drugs [5,8,9]. There is some information regarding the ancient Chinese method of
detoxification of some of the herbs like Nux-vomica. According to literature Chinese method of detoxification
reduced the toxicity and enhanced the potency of seeds of Nux-vomica. Further they attributed this to the
qualitative and quantitative changes in the phytochemical profile of the seeds due to detoxification [17-20].
Keeping this in view it is hypothesized that the ancient process of Sodhana also affects phytochemical and
pharmacological profiles including toxicity of many herbs. To scientifically validate the claimed usefulness,
one of the important prescribed herb selected as per Rasatarangini (methods of formulation of natural drugs as
per Ayurveda principles).  In the current study it is also planned to identify the rationale in prescribing specific
Sodhana process  to be recommended to use in therapeutic applications. The plant selected in the present
study isStrychnos Nux-vomicaL.

Ayurveda insists for subjecting the seeds to Sodhana process before using them in therapeutics. The Ayurveda
prescribes that Nux-vomica seeds can be detoxified by three stepped process i.e. soaking them in cow’s urine
for 7 nights, boiling in cow’s milk for 3 hours in dola-yantra and fried in cow’s ghee. In the present study, the
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ancient method of sodhana and a slightly modified method adopted by a native practitioner were analyzed for
their validation. The seed samples after each step of Sodhana were selected and subjected them for various
analyses to identify the changes in the phytochemical and analgesic properties of the plant.

It was observed by phytochemical analysis that there was a gradual decrease in strychnine and brucine content
upon stepwise Sodhana process. The phytochemical study showed the presence of alkaloids, loganic acid
glycosides, flavanoids, tannins, carbohydrates, fixed oils and aleuron grains in UNV. The study observed that
there was a decrease in alkaloids and other polar soluble phytoconstituents whereas loganic acid glycoside
was absent in completely detoxified products (PNV2, PNV3& PNV4). Analysis of cow urine and cow milk
after sodhana process of the seeds of nux-vomica, showed the presence of strychnos alkaloids and loganine
glycosides. It clearly indicates that some portion of the toxic substances like strychnine, brucine and loganine
glycosides were eliminated through Sodhana processing materials (cow urine and cow milk) by diffusion.
These parameters can be used to standardize the preparation before it is used.

Since there was a notable quantitative and qualitative change in the phytochemical profile after Sodhana of
Nux-vomica, it was hypothesized that, Sodhana also influence the toxicity and pharmacological profile of
Nux-vomica. Therefore, the seeds before and after stepwise Sodhana and also formulation (PNV5) prepared
with PNV4: almond: dried grapes (2:1:1)were screened for analgesic properties by using acetic acid induced
writhing in Swiss albino mice. It is reported by the authors that, LD50 of Nux-vomica seeds was reduced to
the extent of 1/10th after subjecting them to Sodhana [10].

The acetic acid-induced writhing reflex is a model of visceral pain which is highly useful for screening
analgesic. Intraperitoneal injection of glacial acetic acid produced abdominal writhing in this experiment.
Acetic acid produces writhing reflex in animals by activating the chemo sensitive nociceptors. It has been
reported that the level of analgesia in acetic acid-induced models is indicated by the percent reduction in the
number of abdominal constrictions. In this experiment, the reference drug Asprin and Nux-vomica seeds
before and after sodhana processed along with formulation significantly decreased the mean number of
abdominal constrictions or writhes. The processed seeds showed enhanced efficacy when compared with
unprocessed seeds treatment. The treatment with PNV4 and PNV5 superior to that of the reference drug
aspirin. Acetic acid-induced writhing model produces pain sensation by triggering inflammatory response and
such pain stimulus leads to release of arachidonic acid from tissue. The analgesic effect of Nux-vomica seeds
in this experiment may be mediated through peripheral pain mechanism and or through suppression of
prostaglandin pathway since it has been observed that any agent that decreases the number of writhing will
demonstrate analgesia preferably by inhibition of prostaglandin synthesis, a peripheral mechanism of pain
inhibition [16]. Based on these reports it can be concluded that the inhibitory effect of shodhana processed
products of Nux-vomica phytochemicals on Acetic acid induced writhing could be due to inhibition of the
enzyme cyclo-oxygenase leading to inhibition of prostaglandins synthesis.

Therefore, it was hypothesized that qualitative change in the alkaloid content may contribute for the increased
efficacy. In the literature there are reports that brucine N-oxide, strychnine N-oxideand isostrychnine,
isobrucine content increased whereas strychnine and brucine content were decreased upon detoxification and
elimination of loganin glycosides [17-21]. Therefore, it may be inferred that the increased potency of
completely sodhana processed drug (prescribed and modified method) and even Nux-vomica formulation may
be due to the increased concentrations of brucine-N-oxide/its derivative, strychnine-N-oxide/it derivative and
isostrychnine, isobrucine and elimination of loganin glycosides. Therefore, the Sodhana process used by
Ayruveda for detoxification of Nux-vomica seeds is scientific and justifiable.

CONCLUSION
It may be concluded that the traditional system of Sodhana can influence the phytochemical and anti-
inflammatory profile of Nux-vomica. It is worthwhile to adopt Sodhana processes as per Indian system of
medicine in the development of herbal formulations with applications of modern technology to assess its
safety and efficacy.
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FURTHER STUDY
Since, our study has indicated only the usefulness of Sodhana processed drugs in treating various claimed uses
of the plants, there is room for further study to identify, isolate, characterize and evaluate the active principles
responsible for the usefulness in treating various diseases.
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