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ABSTRACT 
 
Kshara is a unique medicinal preparation mentioned in Ayurveda. It is an alkali prepared by burning different medicinal plants. Kshara has cytotoxic 
activity. It can be used internally and externally. Kshara is used internally as medicine and is called Paneeya kshara. Paneeya kshara is mentioned in the 
context of Gulma roga. Gulma is a disease with the cardinal feature of a mass per abdomen. Malignant conditions of the colon can be correlated to 
Gulma. So, this study was planned to prepare the Paneeya kshara mentioned in Gulma disease and study its cytotoxic activity and anticancer activity 
on colon cancer cell lines. The HEK 293 normal cell line was used to study the cytotoxic activity, and colon cancer cell lines COLO 205, COLO320 
and HCT-15 cell lines were used to study the anticancer activity. The cytotoxic activity on HEK293 normal cell lines was good, with an IC50 value of 
0.726 µg. IC 50 value for COLO320 cell lines was 0.7263 µg. The effect on HCT -15 and COLO205 cell lines was insignificant, with an IC50 value of 
more than one. Paneeya kshara showed good cytotoxic action but limited anticancer activity on colon cancer cell lines. This study revealed the 
potentiality of Paneeya kshara in the management of colon cancer. 
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INTRODUCTION 
 
Kshara is a unique medicinal preparation mentioned in Ayurveda. 
Acharya Sushruta explains in detail the importance of kshara, its 
preparation and indications of Kshara. The word kshara is derived 
from the root word kshar in the Sanskrit language, which means 
which cuts or destroys. Kshara helps to eliminate unwanted 
tissues. Kshara is considered superior to surgical instruments as it 
performs surgical actions like excision, incision and scraping 
without using sharp instruments. As kshara is prepared by 
burning different medicinal plants having other qualities, it 
pacifies three doshas (Vata, Pitta, Kapha).  
 
There are two types of kshara, explained based on their use. 
Paneeya kshara and Pratisaraneeya kshara. Kshara, consumed 
internally, is called Paneeya kshara and used externally as an 
application over unwanted tissues is called Pratisaraneeya 
kshara.1  
 
Paneeya kshara is indicated in gastrointestinal tract-related 
diseases, especially in Gulma. Gulma can be compared to 
different conditions presenting with mass per abdomen. In 
Sushruta Samhita, under the chapter Gulma chikitsa, the 
preparation method and indications of Paneeya kshara are 
mentioned.2 This study was planned to assess the cytotoxic 
activity of Paneeya kshara on normal cell lines and the anticancer 
activity of Paneeya kshara on colon cancer cell lines. The 
intestine is the seat for bacterial flora. Escherichia coli is common 
bacteria present in the gut of a healthy individual. As Paneeya 
kshara acts in intestinal disorders, its antimicrobial activity on E. 
Coli was studied to evaluate its effect on gut flora. 
 
 

MATERIALS AND METHODS  
 
Preparation of Paneeya kshara 
 
Collection of Drugs: Ingredients or useful parts of medicinal 
plants required to prepare the kshara were collected. Tila 
(Sesamum indicum), Sarshapa (Brassica nigra), Kokilaksha 
(Asteracantha longifolia), Palasha (Butea monosperma), and 
Yavanaala (Hordeum vulgare) were collected from fields. 
Mulaka (Raphanus sativus) was collected from the market. All 
the drugs were tested by specialists from the Dravya guna 
department for authenticity. Drugs were dried entirely under 
sunlight. Dried parts of the plant were burnt separately in an open 
pan. On complete cooling, only white-coloured ash was collected 
in different containers. Drugs like Kusta (Saussurea lappa), 
Saindhava (Rock salt), Yastimadhu (Glycyrrhiza glabra), Nagara 
(Zingiber officinale), Vidanga (Embelia ribes), Ajamoda (Carum 
roxburghianum) and sea salt were purchased from Ayurveda drug 
dealers and authenticated. The required quantity of gomutra and 
aja mutra were collected. (Table 1). 
 
Materials required: Weighing machine, two big stainless-steel 
vessels for filtration, clean cotton cloth, big stainless-steel vessel 
for boiling, spatula, gas stove and glass bottle. 
 
Method of preparation of Paneeya kshara: 80 gm of ash from 
each plant was collected, and a total of 480 gm of ash was mixed 
in a large vessel. This mixture added four parts of cow’s urine 
(1600 ml) and goat’s urine (400 ml). Stirred well and kept 
overnight without disturbance. 
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The next day, only the supernatant solution was decanted, and the 
sediment was discarded. The collected liquid was filtered 21 
times using a fine cotton cloth. The obtained filtrate was clean 
and clear and had the colour of cow’s urine. 
 
Kusta, Saindhava, Yastimadhu, Nagara, Vidanga and Ajamoda 
were pounded well, and 8 gm of fine powder of each drug was 
kept ready. 80 gm of sea salt was taken. 
 
The collected filtrate was taken in a big steel pan and boiled on 
low flame. On reducing to half part, fine powders of Kusta etc., 
drugs and Sea salt were added above said quantity. It was 
continued to boil under low flame and stirred using a long spatula 
till it attained semisolid consistency. It was allowed to cool and 
collected in an airtight container. A total of 400 gm of Paneeya 
kshara was obtained. (Photo 1) 
 
Preliminary physiochemical analysis of Paneeya kshara: 
Organoleptic examination of Paneeya kshara was carried out for 
appearance, colour, texture, odour and taste. It was semisolid in 
consistency with a brownish colour. It was alkaline with a pH of 
10.2. Loss on drying was estimated in a standard way. A flame 
test detected the presence of sodium, chloride, potassium and 
carbonate. (Table 2) 
 
The cytotoxic and Anticancer activity of Paneeya kshara: 
Cytotoxic activity of Paneeya kshara was carried out using 
Human Embryonic Kidney (HEK 293), and anticancer activity of 
Paneeya kshara by using colon cancer (COLO 205, COLO 320 
and HCT-15) cell lines. 
 
Cell lines culture: The HEK 293, COLO 205, COLO320 and 
HCT-15 cell lines were procured from NCCS, Pune (CSIR lab), 
grown, and subcultured at Sri Dharmasthala Manjunatheshwara 
Centre for Research in Ayurveda and Allied Sciences, Udupi, 
Karnataka, India. The cells were grown using RPMI 1640 with 
10 % Fetal Bovine Serum (FBS) respectively.  
 
Chemicals and Reagents: Antibiotic 100 X (A001- 100 ml), 
fetal bovine serum (FBS) (RM1112- 100 ml), cellulose nitrate 
membrane (SF98A-1× 1000NO), Cisplatin (Kemoplat®) KCl-
(G12A/1012/1707/08) (SDFCL), KH2PO4- (61754605001730), 
L-glutamine (RM049-100 gm), MTT (3-(4, 5-dimethylthiazol-2-
yl)-2, 5-diphenyltetrazolium bromide) dye  (TC191- 1G), 
Na2HPO4- (61795105001730), NaCl- (GRM853-500 gm), 
parafilm (PM-996, 380020) (TARSONS), Phosphate buffered 
saline (PBS),  Sodium bicarbonate (RM849-500 gm), 
RPMI 1640 medium, Trypan blue (TC193-100 gm), Trypsin 
(TCL08-1×100 ml). 
 
Instruments and equipment used: ESCO Biosafety cabinet 
Class-II type A2, Galaxy 170S CO2 incubator (New Brunswick), 
inverted microscope (Motic AE31), multiplate reader (TECAN), 
water bath (ROTEK RSW 03), centrifuge (REMI R-8C), 
refrigerator, deep freezer (ROTEK), hemocytometer, liquid 
nitrogen cryocan (BA-35), pH meter (EUTeCH), autoclave 
(ROTEK). Cell culture flasks (T-25 and T-75 flasks), petri dishes, 
cell culture grade sterile 96 well plates, 2-20 µl, 20-200 µl, 100-
1000 µl pipettes, easy pet, multichannel pipette, sterile tips, sterile 
pipette, beakers, microfuge tubes etc.), waste container, 
aluminium foil. 
 
Culture of cells and drug treatment: Around 70-80% confluent 
HEK 293 cell line flask was taken, and the medium from the 
culture flask was removed. The cells were washed twice with 
sterile Phosphate buffered saline (PBS) without disturbing the 
cells. The wash solution from the culture flask was removed. 

Around 50-100 µl of trypsin (0.25 %) was added to the flask and 
uniformly spread over the cells, and the culture flask was 
incubated in an incubator at the standard condition for 
approximately 2-5 minutes until the cell starting detached from 
the flask. After incubation, the excess trypsin was removed, and 
the flask was gently tapped and observed under an inverted 
microscope to check the activity of trypsin on cells. Once the cells 
were detached from the flask, around 1-2 ml of fresh medium 
(MEM with 10% fetal bovine serum) was added to the flasks. 
Based on the cell density, around 1 to 2 ml of medium-containing 
cells were transferred to a 15 ml sterile centrifuge tube and 
centrifuged at around 800 to 1000 rpm for 5 minutes. After 
centrifugation, the pellet was washed twice with PBS and re-
suspended with a growth medium (MEM with 10% FBS). About 
100 µl of trypan blue (0.04 %) was pipetted into a vial, and an 
equal volume of cell suspension was added. Both are mixed 
carefully, loaded onto a haemocytometer, and counted under an 
inverted microscope. After calculating the cells, seed the cells to 
96 well plates so that each well has around 10,000 cells/well in 
100 µl of the medium. After seeding, the 96 well plates were 
incubated in a CO2 incubator for 24 hours. After 24 hours, the old 
medium from the 96 well plates were carefully discarded. 
 
Cells were carefully washed once with PBS using a multichannel 
pipette. Paneeya kshara was dissolved in serum-free medium, and 
different concentration of Paneeya kshara (1-1,000 µg/ml) was 
added to different test groups and incubated for 48 hours, 
respectively. Control cells are supplemented with a routine 
growth medium. Treat the cells separately with Cisplatin (500 
µg/ml) as a positive control; after completion of incubation time, 
20 µL of MTT dye (5 mg/mL in PBS) was added to all wells in 
the dark. The plate was covered with aluminium foil and 
incubated in a CO2 incubator at 37 0C for 4 hours. After 4 hours, 
100 µL of 0.4 N HCl and isopropanol (1:24) was added to all the 
wells and mixed carefully to dissolve the crystals. Using a multi-
plate reader, the absorbance was recorded at 570 nm and 640 nm 
reference range. The percentage of viable cells was calculated 
using the formula: 
 

% of viable cells = [(Test sample-blank) / (Control-blank)] x 100 
 
A similar methodology was followed to study the anticancer 
activity of Paneeya kshara against colon cancer COLO 205, 
COLO320 and HCT-15 cell lines. 
 
Antibacterial activity 
 
Preparation of Nutrient agar media: Beef extract (1 gm), Yeast 
extract (2 gm), Peptone (5 gm) and Sodium Chloride (5 gm) were 
dissolved in 990 ml of distilled water. The pH was adjusted to 7.2, 
and the volume was made up to 1000 ml. Finally, 15 gm agar was 
added to the media and autoclaved at 121 0C for 20 minutes. 
 
Preparation of the inoculum: Escherichia coli (MTCC 42) was 
procured from Microbial Type Culture Collection and Gene Bank 
(MTCC), IMTECH, Chandigarh. A loopful of 48 hours old 
culture from the slants was transferred to sterile saline and mixed 
well to prepare a homogenous inoculum.  
 
Well diffusion method: The media was cooled to around 45-55 
0C, and around 20 ml each was poured into sterile petri plates.  
One ml of the inoculum was immediately added to the plate and 
swirled for uniform distribution. Wells were bored using a sterile 
borer. The samples and the antibiotic were dispensed into the 
wells. Plates were incubated overnight at 37 0C and observed after 
48 hours. 
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Table 1: Ingredients of Paneeya kshara 
 

Content Botanical Name Useful part Ash weight 
Tila Sesamum indicum Dried seeds and seed cover 80 gm 

Kokilaksha Asteracantha longifolia Whole plant 80 gm 
Palasha Butea monosperma Stem and Branches 80 gm 

Sarshapa Brassica nigra Seeds and seed cover 80 gm 
Yava Naala Hordeum vulgare Seeds and seed cover 80 gm 

Mulaka Raphanus sativus Fruit 80 gm 
Kusta Saussurea lappa Root 8 gm 

Saindhava Rock salt Rock salt 8 gm 
Yasti madhu Glycyrrhiza glabra Root 8 gm 

Naagara Zingiber officinale Root 8 gm 
Vidanga Embelia ribes Seed 8 gm 
Ajamoda Carum roxburghianum Seed 8 gm 
Sea Salt   80 gm 
Gomutra Cow’s urine  1600 ml 
Ajamutra Urine of Goat  400 ml 

 
Table 2: Organoleptic examination and preliminary physiochemical analysis of Paneeya kshara 

 
Organoleptic examination Appearance Semisolid 

Colour Brown 
Texture Fine 
Odour Smell of Cow’s Urine 
Taste Salty, bitter 

Physiochemical Analysis pH 10.2 
Loss on Drying 18.801 gm 
Test for Sodium Present 

Test Chloride Present 
Test for Potassium Present 
Test for Carbonate Absent 

 
Table 3: The cytotoxic activity of Paneeya kshara against human embryonic kidney (HEK 293) cell line by MTT assay) 

 
Concentration Mean % Viability SD SE 

Control 100 0 0 
1 µg /ml 35.45 1.47113 1.04024 
5 µg /ml 30.63 0.7763 0.54893 

10 µg /ml 28.07 0.85401 0.60387 
20 µg /ml 26.83 1.56732 1.10826 
40 µg /ml 25.77 2.01923 1.42781 
50 µg /ml 25.22 2.68637 1.89955 
80 µg /ml 24.42 3.20263 2.2646 

100 µg /ml 23.43 2.51933 1.78143 
200 µg /ml 22.64 2.17868 1.54056 
400 µg /ml 22.03 2.24858 1.58998 
500 µg /ml 21.75 2.03662 1.44011 
800 µg /ml 21.36 2.39315 1.69222 

1000 µg /ml 20.33 2.0187 1.42744 
Cisplatin 500 µg /ml 4.76 0.2902 0.2052 

IC50 = 0.726 µg    
 

Table 4: MTT assay of Paneeya kshara on COLO 320 cell lines 
 

Colo 320 % Viability 
Conc. (µg /mL) Mean SD SE 

Control 100 0 0 
1 30.635 4.419 3.124 
5 27.339 4.232 2.993 

10 27.320 4.050 2.864 
20 27.140 0.761 0.538 
40 26.875 1.054 0.745 
50 21.310 1.969 1.393 

100 22.089 7.784 5.504 
200 16.210 0.147 0.104 
400 12.488 3.500 2.475 
500 8.744 4.313 3.049 
800 9.554 1.917 1.356 

1000 6.894 3.019 2.135 
Cisplatin (500) 5.884 4.517 3.194 

IC50 = 0.7263 µg    
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Table 5: MTT assay of Paneeya kshara on COLO 205 cancer cell lines 
 

Colo 205    
Concentration Mean % Viability SD SE 

Control 100 0 0 
1 µg /ml 76.60 16.24 11.48 
5 µg /ml 55.54 17.35 12.27 

10 µg /ml 52.97 16.88 11.94 
20 µg /ml 45.11 11.87 8.39 
40 µg /ml 43.35 13.11 9.27 
50 µg /ml 41.90 14.57 10.30 
80 µg /ml 37.07 11.65 8.24 

100 µg /ml 35.71 12.10 8.56 
200 µg /ml 34.22 12.75 9.02 
400 µg /ml 33.21 12.34 8.73 
500 µg /ml 31.64 12.66 8.95 
800 µg /ml 30.17 12.25 8.66 

1000 µg /ml 27.97 10.89 7.70 
Cisplatin 500 µg /ml 2.16 0.16 0.12 

IC50 = 13.612 µg    
 

Table 6: MTT assay of Paneeya kshara on HCT 15 cell lines 
 

HCT15    
Concentration Mean % Viability SD SE 

Control 100 0 0 
1 µg /ml 53.13 10.76 7.61 
5 µg /ml 50.77 12.62 8.92 

10 µg /ml 45.29 14.57 10.30 
20 µg /ml 40.36 11.64 8.23 
40 µg /ml 39.28 13.05 9.23 
50 µg /ml 24.75 7.77 5.49 
80 µg /ml 22.68 8.82 6.23 

100 µg /ml 21.58 9.78 6.92 
200 µg /ml 20.27 10.40 7.36 
400 µg /ml 19.51 11.39 8.06 
500 µg /ml 14.81 6.51 4.60 
800 µg /ml 13.04 6.46 4.57 

1000 µg /ml 10.54 4.94 3.49 
Cisplatin 500 µg /ml 8.07 1.62 1.15 

IC50 = 4.906 µg    
 

Table 7: Antibacterial activity of Paneeya kshara 
 

Sample Volume Zone of inhibition – 
(Radius in mm) 

 
 

 

Paneeya kshara (1 mg/ml) 25 µl 0 0 
50 µl 0 0 

100 µl 0 0 
200 µl 0 0 

Control (distilled water) 50 µl 0 0 
Standard (Ampicillin) 1 mg/ml 50 µl 11 11 

Paneeya kshara (10 mg/ml) 25 µl 0 0 
50 µl 0 0 

100 µl 0 0 
200 µl 0 0 

Control (distilled water) 50 µl 0 0 
Standard (Ampicillin) 1 mg/ml 50 µl 12 11 

 

 
 

Photo 1: Paneeya kshara 
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RESULTS 
 
Cytotoxic activity of Paneeya kshara on HEK 293 cell lines was 
measured, and the mean percentage of cell viability was 35.45% 
at 1 µg /ml and 21.75 % at 500 µg /ml concentration, while 
standard drug cisplatin showed 4.76% of viability at 500 µg /ml 
(Table 3). IC50 value (half maximal inhibitory concentration) was 
0.726 µg.           
              
Anticancer activity Paneeya kshara on COLO 320 cell lines: At a 
lower concentration of 1µg /ml mean viability of cells was 
30.63%, and at 500 µg /ml concentration, it was 8.744%, while 
that of standard drug cisplatin showed 5.884% viability at 500 µg 
/ml. IC50 value was 0.7263 µg. COLO 205 cell lines showed 
76.60% viability at 1 µg/ml and 31.64% of viability at 500 µg/ml, 
while the standard drug Cisplatin showed 2.16% at 500 µg/ml. 
IC50 was 13.612 µg. Cell lines HCT 15 showed 53.13% and 
10.54% viability at lower and higher concentrations of drugs 
against standard drugs showed 8.07% at 500 µg/ml. IC50 value 
was 4.906 µg  (Table 4-6). Anticancer activity increased with an 
increase in the concentration of the drug. 
 
Antimicrobial effect was not seen during 48 hours of incubation 
at different concentrations of Paneeya kshara against E. coli 
colonies. (Table 7) 
 
DISCUSSION 
 
Kshara is an alkaline preparation with a pH varying between 8-
11. Kshara word itself means a substance which is having 
cytotoxic activity. Studies have shown that acidic pH is 
responsible for tumour growth, and changing this into alkaline 
media is effective in controlling the tumour growth; it is known 
as the “Warburg effect”.3 It has been demonstrated that treatment 
of cancer is possible by manipulating intra and extracellular pH 
ratio in the tumour.4 Nowadays, an alkaline or acid-ash diet is 
being promoted based on the claims that the modern diet acidifies 
the body. Contrary to these, studies have shown that an alkaline 
diet can alter urine pH but not blood pH/ systemic pH.5 As 
Paneeya kshara is a potent medicine with alkaline pH, it may act 
on colon cells by changing the colonic pH.  
 
Plants which are used in the preparation of the kshara have 
specific disease indications. Paneeya kshara, explained in the 
context of Gulma, contains the plants indicated in intestinal 
disorders. Most of these drugs are the ingredients of South Indian 
cuisine. South Indian dish sambar has shown protective action 
against colon cancer.6 Plants used in preparing Paneeya kshara 
like Asteracantha longifolia,7 Butea monosperma, 8Hordeum 
vulgare,9 Raphanus sativus,10 Saussurea lappa,11 Sesamum 
indicum,12 Glycyrrhiza glabra,13 Brassica nigra,14 Embelia 
ribes,15 and Zingiber officinale16 have shown anticancer 
activities. Liquid media used for preparation were cow urine and 
goat urine. The urine of cows has antitumor action, and it acts as 
a bio-enhancer for chemotherapeutic agents.17 two types of salts, 
rock salt and sea salt, were used in major portions. High salt 
inhibits tumour growth by enhancing antitumor immunity.18  
 
The preparation method of Paneeya kshara was also unique. 
Herbal drugs were burnt; only white-coloured, properly burnt ash 
was collected. It was dissolved in the urine of cows and goats. 
Cow urine was used in a major proportion. A total of 400 gm of 
kshara was obtained. It was semisolid in consistency and 
brownish in colour. The taste of the kshara was salty and bitter, 
possibly because the proportion of salt was more. Basic 
physiochemical analysis showed that Paneeya kshara had a pH of 
10.2. Salts like sodium, potassium and chloride were present. 
Studies conducted on physiochemical analysis on different 

Ayurveda alkalizer or kshara also showed high pH and different 
salts, which matches the present study19.  
 
The cytotoxic activity on HEK293 cell lines was good, as the IC50 
value was below one. The anticancer activity of Paneeya kshara 
was more in COLO 320 cell lines with IC50 value below one 
compared to HCT and COLO 205, where IC50 values were more 
than one. Compared to standard drugs, the results were at par in 
normal HEK and COLO320 cell lines but ineffective on other 
cancer cell lines. Paneeya kshara showed an increase in cytotoxic 
and anticancer activity with increasing doses. The results of this 
study can be attributed to alkaline pH, high salts and anticancer 
properties of the drugs used in the preparation. A similar result 
was obtained in Apamarga kshara on HeLa and SiHa cervical 
cancer cell lines, but it was also comparatively less potent than 
the standard drug.20 An ideal anticancer drug should possess less 
cytotoxic activity on normal cell lines. Kshara, by nature, has 
more cytotoxic activity and anticancer activity, but to make it 
more effective in cancer management, it needs further studies to 
minimize cytotoxic activity and improve its anticancer activity. 
Paneeya kshara did not show any antibacterial activity against E. 
coli colonies. Contrary to this, Pratisaraneeya kshara prepared by 
Achyranthes aspera plant showed good antibacterial actions.21 

Thus, it confirms that Paneeyakshara acts at the cellular level 
rather than the microbial level or kshara acts without affecting the 
gut flora. There is a scope to study further to improve its potency 
by adding suitable prakshepaka dravyas or additives to get the 
necessary action. 
 
CONCLUSION 
 
Ingredients and properties of Paneeya kshara point towards its 
potential cytotoxic and anticancer action. Paneeya kshara showed 
good cytotoxic action on normal cell lines. Anticancer activity on 
colon cancer cell lines was not uniform on different cancer cell 
lines. This study revealed the potentiality of Paneeya kshara in 
the management of colon cancer. 
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