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Abstract

Background:  Thermal stress during early imbibitional phase of germination causes disruption of
redox-homeostasis by increasing accumulation of ROS Reactive Oxygen species (assessed in terms
of  hydrogen peroxide) and significant  reduction of antioxidative defense (assessed in terms of
catalase  and peroxidase)  in  germinating  tissues  of   cowpea  (Vigna ungiculata).  It  also  induces
oxidative  damage  to  newly  assembled  membrane  system  by  aggravating  membrane  lipid
peroxidation [measured in terms of thiobarbituric acid reactive substances (TBARS)]. Cantharis is a
homeopathic remedy used for treating burn injuries in humans. The objective is to see whether
potentized Cantharis  could ameliorate heat stress in germinating seeds of cowpea.  Methodology:
Seeds, imbibed in water overnight, were divided into four groups (n=50/group): Control I (Water
200c), Control II (Ethanol 200c), treated with Cantharis 200c and untreated and unstressed. Water
soaked seeds were dipped in control/drug solution for 5 min and then washed.  Control  II  and
Cantharis 200c were diluted with water 1:1000 to minimize the ethanol effect. Except the fourth
group,  all  other  groups  were subjected  to  heat  stress  (450C for  8  hours).  All  the  groups  were
allowed to germinate for 5 days in germination chamber at 25 ± 20C. Groups 1 and 2 (Control I and
II) served as systematic negative controls throughout the experiment. Ten independent replications
were performed for each group in parallel. All experiments were randomized and blinded. Results:
The systematic negative controls (I, II) did not produce any significant effect. The results in terms of
germination, growth, soluble sugar,  protein, accumulation of reactive oxygen species and loss of
membrane permeability  clearly exhibit that Cantharis 200c could mitigate heat stress significantly
(p<0.05) as compared to the controls I, II. Final germination percentage after 120 hrs was found to
be 60%,  48%,  86%,  88%,  for  groups  1,  2,  3,  4,  respectively.  Total  chlorophyll  (Chl-a  +  Chl-b),
carotenoids and total chl/carotenoid ratio were found to be highest in groups 3 and 4. Assessment
of membrane lipid peroxidation in terms of TBARS and accumulation of reactive oxygen species
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(H2O2)  showed  minimum  concentration  in  group  3  and  4.  Conclusion: Cantharis  200c  can
counteract the deleterious effects of heat stress on juvenile tissues and membranes and can be used
effectively to counter heat stress in tropical countries especially during summer.

Key  words:  Heat  stress,  reactive  oxygen  species, Cantharis 200c,  high  dilution,  germination,
cowpea.

Introduction

Environmental stress such as extremes of temperature affect plant metabolism and productivity.
Due to this the yield potential of crops is hardly realized. Plants have developed a complex signaling
network  involving  different  endogenous  growth  regulators  that  sense  and  protect  them  from
environmental stresses. Plants produce heat shock proteins (HSP) in response to exposure to heat
for protection against tissue damage, retardation of growth and disturbance in normal physiology.
High temperature also causes damage to various aspects of photosystem function including both
photosystem I (PSI) and II (PSII) and the dark reaction1.  Thermal stress due to high temperature
leads to the reduction of seed germination and poor seedling behaviour2.  Higher plants usually
produce 20 HSP’s, and some plant species are reported to have produced 40 different small HSP’s 3.
Plants growing in tropical areas  and in arid zones are exposed to high temperature during summer.
There is no effective remedy to mitigate thermal stress in plants. A homeopathic drug Cantharis in
extremely high dilution is used on patients suffering from burn injuries.  It is prepared from an
alcoholic extract of the beetle  Lytta vesicatoria.  In an earlier study we demonstrated that a high
dilution of Cantharis, Cantharis 200c countered the effect of heat stress in Adhatoda vasica plants in
terms of alteration of protein profile of the leaves4,5. Besides expression of HSP’s, heat stress may
induce oxidative stress i.e.  an excess of  reactive oxygen species (ROS).  ROS causes autocatalytic
peroxidation  of  membrane  lipid  and  pigment,  thus  leading  to  the  loss  of  membrane  semi
permeability and modifying its function6. Plants have developed a series of both enzymatic and non
enzymatic  redox  buffer  systems  to  counteract  ROS,  thereby  protecting  cells  from  oxidative
damage7. The objective of the present study is to observe whether  Cantharis 200c could mitigate
thermal stress in cowpea Vigna unguiuclata (L.) Walp. seedlings.

Materials and Methods

Seeds of Vigna unguiculata were surface sterilized with 0.1% HgCl2, washed thoroughly with sterile
water and immersed in distilled water overnight.

Preparation of drugs

Cantharis 200c was prepared in polystyrene conical tubes with caps which were rinsed twice with
double distilled H2O in the laboratory by Korsakavian single vial method8 from  Cantharis Mother
tincture  (Canth Ө), a product of Dr. Reckeweg, Germany(Batch no-2494IN367241). The first),  a  product  of  Dr.  Reckeweg,  Germany(Batch  no-2494IN367241).  The  first
potency (designated as 1c) was prepared by mixing Cantharis Ө), a product of Dr. Reckeweg, Germany(Batch no-2494IN367241). The first with sterile double distilledwater
used  for  HPLC  (High  Performance  liquid  chromatography),  Sisco  Research  Laboratory  in  the
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proportion  of  1:100  and  shaking  the  vial  vertically  for  10  times.  Subsequent  potencies  were
prepared in the same way by successive dilution with water (1:100) followed by succussion using a
succussion machine designed in the laboratory. It had a 40 cm long arm having a 400 g iron cage
holding 100 ml polysterene vials with caps filled upto 90% with the test solution. The frequency of
succussion was 10/min with an oscillation amplitude of 35 cm. The test potency  Cantharis 200c
was prepared in 90% ethanol (Merck, Germany).  Controls I and II  consisted of  Water  200c and
Ethanol 200c prepared in the same way as the drug from HPLC water (SRL) and 90% ethanol
(Merck, Germany), stored in glass bottles and kept in the dark. Both the drug and controls were
diluted with sterile distilled water (1:1000) one hour before their application on seeds. The dilution
was done freshly on the day of the experiment. The purpose of dilution was to minimize the effect
of ethanol on the test samples while retaining the efficacy of the drug 9. All the preparations were
made two days prior to the experiment and stored at 25oC in a dark place.

Treatment

After imbibition seeds were divided into 4 groups (n=50/group);

Group 1- Control I, Pretreated with Water 200c and exposed to heat stress
Group 2- Control II, Pretreated with Ethanol 200c and then exposed to heat stress
Group 3- Pretreated with Cantharis 200c and then exposed to  heat stress
Group 4- Untreated and unstressed

Seeds were dipped in diluted Control/drug solution (1:1000) in a petridish for 5 min and washed
thoroughly with sterile distilled water. Seeds were then transferred to petridishes (18.5 cm) each
containing filter paper (Whatman no. 1) soaked with 10 ml of  sterile distilled water and kept at
450C (heat stress) for 8 hours in a BOD incubator. After thermal stress seeds were removed and
allowed to grow in seed germination chamber with 12 hour photoperiod at 25 ± 20C for 5 days. Ten
independent  replications  were  performed  for  each  group  in  parallel.  Groups  1,  2  served  as
systematic  negative  controls  and  Group  4  as  positive  control  throughout  the  experiment.
Petridishes used in the experiments were letter coded (blind protocol) by a person not involved in
the  experiments  and   randomized  completely.  The  following  parameters  were  observed:  i)
germination rate and growth of embryos, ii) chlorophyll content  by the process of  Litchenthaler
and Welburn10, iii) alpha NH2 of tissue lechate and soluble protein content following the process of
Kee and Nobel11, iii) soluble sugar by Anthrone Method12, iv) electrical conductivity of tissue lechate
by  Cystronic  conductivity  meter,  v)  H202 by  the  process  of  Mac  Nevin  and  Uron13,  vi)  TBARS
following the process of Health and Packer14, vii) catalase and peroxidase following the process of
Kar and Mishra15 and viii) Membrane Injury Index (MII) by the process of Sullivan16. 

Statistical Analysis
Each group comprised 10 petridishes, each containing 50 seeds and each petridish considered as an
elementary statistical unit.  Mean, standard deviation and standard error were calculated before
performing one way ANOVA. ANOVA was performed using software Origin Pro 8. For post hoc test
Bonferroni correction was used to reduce probability of false significance in repeated test17.  For
studying germination Chi-square test was used for analyzing the data.
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Results

The data obtained indicate reductions in some parameters in groups 1, 2 as compared to group 4.
However,  group  3  produced  significant  improvement  as  compared  to  the  systematic  negative
controls (Tables 1-4). 

Table 1: Germination percentage in cowpea seedlings after 24, 72 and 120 hrs of germination in 4
groups (n=50/Group)analysed by Chi-square test (P<0.01). 

Group
% of germination

24 h 72 h 120 h

Group 1
(Control I)

4% 34% 60% 

Group 2
(Control II) 2% 32% 48%
Group 3
(Cantharis 200)

4% 52% 86%

Group 4
(Untreated)

4.5% 58% 88%

Table 2: Total biomass, shoot and root length, total protein in cowpea seedlings after 120
hours of germination in 4 groups (n=50/Group).  Significant difference (P<0.05) by one -
way ANOVA as indicated by superscripts. 

Group Biomass accumulation 
(g)

Seedling length
Total Protein
(mg g-1dm)Root length

(cm)
Shoot length

(cm)

Group 1
(Control I) 0.785±0.001a 11±0.03a 39±0.02a 59.2±0.03a

Group 2
(Control II) 0.928±0.002a 13±0.02a 30±0.01a 62±0.03a

Group 3
(Cantharis 200) 1.18±0.002b 30±0.03b 72±0.01b 79.5±0.04b

Group 4
(Untreated) 1.55±0.001b 34±0.01b 77.5±0.02b 80.1±0.03b
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Table 3: Total amount of chlorophyll types and carotenoids (mg g-1 dry mass) in the leaves
of cowpea seedlings after 120 hrs of germination in 4 groups (n=50/Group).  Significant
difference (P<0.05) by one -way ANOVA as indicated by superscripts.

Group Chl-a
(mg g-1dm)

Chl-b
(mg g-1dm)

Carotenoids
(mg g-1dm)

Total Chl (Chl-
a+Chl-b)
(mg g-1dm)

Chla/Chl b Total
Chl/Carotenoid

Ratio
Group 1
(Control I) 0.62±0.01a 0.30±0.01a 0.91±0.05a 0.92±0.03a 2.07 1.02±0.01

Group 2
(Control II) 0.80±0.02a 0.41±0.03a 0.85±0.02 1.21±0.02a 1.94 1.43±0.02

Group 3
(Cantharis 200) 1.15±0.01b 0.93±0.03b 1.02±0.05b 2.08±0.01b 1.24 2.04±0.02

Group 4
(Untreated) 1.21±0.02b 0.86±0.01b 1.10±0.04b 2.45±0.01b 1.41 2.23±0.01

Table 4: Soluble Carbohydrate, Electrical Conductivity, α-NH2 of tissue lechate , Membrane
injury index  and redox status in terms of  H2O2 and TBARS in cowpea seedlings after 120
hours of germination in 4 groups (n=50/Group).  Significant difference (P<0.05) by one -
way ANOVA as indicated by superscripts. 

Group Soluble 
Carbohydrate
(mg g-1dm)

Electrical 
Conductivity of 
tissue lechate

α-NH2  of tissue
leachate (mg g-

1dm)

Membrane
injury 
index(%)

Redox status

H2O2

(mg g-

1dm)

TBARS
(mol g-1dm)

Group 1
(Control I) 2.61a 1.94±0.03a 0.94±0.05a 27.8±0.02a 73±0.9 a 4.14±0.09 a

Group 2
(Control II) 3.37a 1.88±0.03a 0.90±0.03a 29.7±0.01a 66±1.2 a 4.46±0.06 a

Group 3
(Cantharis 
200)

5.48b 0.95±0.08b 0.23±0.07b 4.6±0.02b 43±0.7 b 1.97±0.04 b

Group 4
(Untreated) 6.01b 0.82±0.05b 0.19±0.04b 3.5±0.02b 40±0.5 b 1.43±0.07 b
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Groups 1 and 2 (systematic negative controls) did not show any significant difference from each
other with respect to all the parameters. Percentages of germination in negative control groups (1
and 2),  Cantharis treated (group 3 ) and untreated and unstressed (group 4) were 4%, 2%, 4%,
4.5%, respectively after 24 hrs and 34%, 32%, 52% and 58%,  respectively after 72 hrs.  Final
germination percentage after 120 hrs was found to be 60%, 48%, 86%, 88%, for groups 1, 2, 3, 4,
respectively (Table 1).In case of final germination percentage a significant increase in observed in
case of Group 3.  Total biomass, root length, shoot length and leaf protein were significantly higher
in groups 3 and 4 as compared to groups 1 and 2 (systematic negative controls) (Table 2). Total
chlorophyll (Chl-a + Chl-b), carotenoids and total chl/carotenoid ratio were found to be highest in
groups 3 and 4 as shown in Table 3. The ratio Chl-a/Chl-b ratio increased significantly in groups 1
and 2 as compared to groups 3 and 4. Concerning membrane permeability status, membrane injury
index, electric conductivity of tissue lechate, alpha NH2  of tissue lechate and soluble carbohydrate
were assessed (Table 4). The results clearly show that there is a significant reduction in values in
the negative control groups (Groups 1 and 2) compared to the  Cantharis 200c treated group and
untreated, unstressed (Groups 3 and 4). Assessment of membrane lipid peroxidation in terms of
TBARS and accumulation  of  reactive  oxygen  species (H2O2)  showed minimum  concentration  in
group 3 and 4 (Table 4). The same trend was observed in case of redox buffer enzymes (Catalase
and Peroxidase),  their  concentrations  being lowest  in groups  3  and 4 (Fig.  1).  Succused water
(Water 200c) did not produce any measurable effect on cowpea seedlings. Data were analysed by
one-way ANOVA (Table 5). 
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Fig 1: Histogram with standard error (SE) showing significant reduction of antioxidative
enzymes, catalase and peroxidase in cowpea seedlings by one-way ANOVA (P<0.05) as

compared to Group 1 (treated with water 200c) and Group 2 (Ethanol 200c). 
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Table 5: Details of statistical analysis of data by one-way ANOVA.

Parameters
Between Groups

df Sum of squares Mean square F value P value

3.37Biomass accumulation
         
          3 1.12 27.13 <0.05

Root length 3 3722.67 1240.89 44.40 <0.05

Shoot length 3 12246.80 4082.29 400.98 <0.05

Total Protein 3 3727.40 1242.46 160.31 <0.050

Total Chlorophyll
3 15.44 5.14 105.37 <0.05

Soluble Carbohydrate 3 80.19 26.73 175.16 <0.05

Electrical Conductivity 
of tissue lechate

3 10.60 3.53 104.25 <0.05

α-NH2 of tissue lechate 3 5.12 1.70 1401.70 <0.05

Membrane injury index 3 6125.00 2041.60 235.12 <0.05

Catalase 3 97.02 32.34 19.29 <0.05

Peroxidase 3 163.16 54.38 21.06 <0.05

TBARS 3 69.57 23.19 266.72 <0.05

H2O2
3 7958.67 2652.98 190.97 <0.05

Discussion

The present study shows that Cantharis 200c could effectively counter morphological, physiological
and biochemical changes induced by heat stress on cowpea seedlings. 
Heat stress causes temporary inhibition of metabolic processes relating to plant growth regulators.
Heat stress decreases the  level of plant growth regulators, especially auxins and gibberallic acid,
and hence decreases germination and seedling growth18.  The increased leakage of solutes during
early germination provided evidence for membrane damage which subsequently led to reduction in
germination.  This  might  be  due  to  rapid  and  active  nature  of  metabolism  of  membrane  or
progressive death of juvenile embryo and cotyledons.
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The  present  study  shows  that  photosynthetic  pigments  like  Chl-a,b  and  carotenoid,  total
chlorophyll and total chl/carotenoid ratio decreased and markedly under heat stress in Groups 1
and 2 whereas chl a/b ratio was found to be considerably higher in those groups. This is caused
mainly due to higher decrease of chl-b than chl-a content due to heat stress (Table 3). Chlorophyll/
Carotenoid ratio is a sensitive stress indicator19. Thermal stress resulted in increase in chl-a/chl-b
ratio in Festuca arundinacea cultivar20. Heat stress causes an increase in accumulation of alpha-NH2

in cowpea cells21. Pigment synthesis in leaf tissue is countered by several enzymes. Inhibitory effect
of  high  temperature  may  be  due  to  inhibition  of  enzymes  associated  with  pigment  synthesis.
Membrane damage is often related to enhanced accumulation of ROS, such as H2O2.  The level of
lipid  peroxidation  has  been  used  widely  as  a  marker  of  ROS  induced  damage  under  stress22.
Catalase and Peroxidase (CAT and POX) enzymes were found to be lowest in group 3 and 4 thereby
showing minimum oxidative damage compared to the negative control groups.

The  same  trends  were  followed  in  case  of  soluble  protein  and  carbohydrate.  Results  of  the
membrane permeability status (in terms of E.C, membrane injury index, soluble carbohydrate and
α-NH2 content  of  tissue  lechate)  suggest  heat  stress  induced  deleterious  effect  on  membrane
integrity in germinating seeds of all the stressed groups. However, group 3 could effectively counter
these  effects  to  a  large  extent.  The  leakage  of  cellular  electrolytes  was  higher  in  the  negative
controls compared to the group 3 inspite of same magnitude of heat stress induction in groups
1,2,3. 

In an earlier study it was demonstrated that Cantharis 200c could produce specific heat shock like
proteins in just one hour in the leaves of a medicinal plant Justicea adhatoda4. The drug could also
repress some proteins in heat stressed plants. In a series of experimental studies we have observed
that potentized homeopathic drugs like Cantharis 200c have specific water structures which relate
to two factors:  free water molecules and hydrogen bond strength of OH groups of water 23.  It is
possible that this specific amount of free water molecules present in  Cantharis 200c might have
induced  necessary  changes  in  the  water  structure  on  cell  membranes  and  integral  membrane
proteins of growing tissue of cowpea seedlings.

There are many evidences showing efficacy of homeopathic medicines on plant diseases. As for
example potencies of Cina and Santonin significantly reduced root knot nematode disease of ladys
finger plants24. It may be mentioned here that nematodes are resistant to many chemicals including
common pesticides25.  Potentized  Cina could  significantly  reduce larval  population  of  Dirofilaria
immites in  dogs  and  Trichanella  spirales larvae  in  mice26,27.  Potentized  Cantharis  could  induce
expression of small heat shock like proteins in plants28. In Potentized Cantharis used in the above
experiments original drug molecules are absent but water carries the information of Cantharis29,30.
It is true that the physical basis of a homeopathic potency is water only. But this water differs from
the normal water. The difference lies in two factors: free water molecules or free OH groups and H-
bond strength of OH groups. In fact potentized drugs differs from each other with respect to these
two factors31-33.  Homeopathic potencies are thought to act on membrane proteins.  It has already
been observed that potencies initiate their actions on binding sites of a protein 34,35. In case of plants
a potency enters through the pores of a cell wall and come in contact with membrane protein.The
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test solutions are fully comparable as checked by UV-VIS spectroscopy. There are no systematic
errors in the test.

Conclusion

Cantharis  200c could effectively mitigate heat stress in germinating seeds of cowpea in terms of
morphological, physiological and biochemical aspects.

Acknowledgements

The  authors  thank  Sukul  Institute  of  Homeopathic  Research  and  IIEST,  Shibpur  for  providing
facilities to conduct this research. 

References

1  .  Qiu  N,  Lu  C.  Enhanced  tolerance  of  photosynthesis  against  high  temperature  damage  in  salt-
adapted halophyte Atriplex centralasiatica plants. Plant, cell and environment 2003; 26(7): 1137– 1145.

2 . Bhattacharjee S, Mukherjee AK. Heat and salinity induced oxidative stress and changes in protein
profile in Amaranthus lividus L. Indian J. Plant Physiol  2006; 11: 41-47.

3 . Vierling E. The roles of heat shock proteins in plants. Annual review of plant physiology and  plant
molecular biology 1991; 42: 579-620.

4 .  Sukul  NC,  Mondal  S,  Sukul  S.  Cantharis 200 cH my induce expression  of  small  heat  shock  like
proteins in Adhatoda vasica leaves. Sci. & Cult 2010; 76(11-12): 540-543.

5 . Mondal S, Sukul S, Sukul NC. Water as a carrier of information of heat shock and drug effect between
two groups of Adhatoda  vasica plants. Int. J High Dilution Res 2012;  11(39): 60-68.

6 .  Xu S, Li J, Zhang X, Wei H, Cui L. Effect of heat acclimation pretreatment on changes of  membrane
lipid peroxidation, antioxidant metabolites, and ultra structure of chloroplasts in two  cool-season turf
grass species under heat stress. Environ. Exp. Bot 2006; 56: 264-285.

7 . Sairam RK, Tyagi A. Physiology and Molecular Biology of Salinity Stress Tolerance in Plants. Current
Science 2004; 86: 407-421.

8 .  Sukul NC, Sukul A.  High dilution effects :  physical and biochemical basis.  Dordrecht: Kluwer
Academic Publishers, 2004.

9 . Sukul (nee Chunari) S, Mondal S, Sukul NC. Sepia 200 cH in 1:1000 dilution counteracts the effect of
salt stress in cowpea seedlings but vehicle 90% ethanol proves ineffective in the same dilution. Int J
High Dilution Res 2012; 11: 237-240.

10 . Litchenthaler HK., Wellburn AR. Determination of total carotenoids and chlorophylls a and b of leaf
extracts in different solvents Biochemical Society Transactions 1983; 11(5): 591-592. 

  
Cite as:. Int J High Dilution Res. 2018;17(3-4): 9-19. 

17https://doi.org/10.51910.ijhdr.v17i3-4.909

http://www.highdilution.org/


International Journal of High Dilution Research 2018; 17(3-4):9-19
Available online at www.highdilution.org

11 . Kee SC, Nobel PS. Concomitant changes in high temperature tolerance and heat shock proteins  in
desert succulents. Plant Physiol 1986; 80: 596-598.

12  .  Hedge  JE,  Hofreiter  BT.  Estimation  of  carbohydrate.  In  :  Whistler  RL,  BeMiller  JN,  (eds)
Carbohydrate Chemistry. New York: Academic Press, 1962.

13  .  Mac  Nevin,  W.  N.  and  P.  P.  Uron.  Separation  of  hydrogen  peroxide  from  organic  hydrogen
peroxides. Anal. Chem. 1953; 25: 1760-1761.

14  .  Health  RL,  Packer  L.  Photoperoxidation  in  isolated  chloroplasts  kinetic  and  stoichiometry  of
fatty acid peroxidation. Arch Biochem Biophys. 1968; 125: 180-198.

15  .  Kar  M,  Mishra  D.  Catalase  peroxidase  and  Polyphenol  Oxidase  Activities  during  Rice  Leaf
Senescence. Plant Physiology. 1976; 57(2): 315-319.

16  .  Sullivan  CY.  Mechanism  of  heat  and  drought  resistance  in  grain  sorghum  and  methods  of
Measurements.  In: Sorghum in Seventies, (eds) Rao NGP and Hase LR,  New Delhi: Oxford and IBH
publishing company 1972, pp 247-264. 

17 . Galambos J, Simonelli I. Bonferroni-type Inequalities with Applications. New York: Springer-Verlag,
1996.

18 . Du H, Liu H, Xiong L. Endogenous auxins in jasmonic acid levels are differentially modulated by
abiotic stresses in rice. Front plant sci 2013; 4: 397.

 19.  Hendry,  G.A.F.  and Price,  A.H.  Stress  Indicators:  Chlorophylls  and Carotenoids.  In:  Methods  in
Comparative Plant Ecology. Hendry, G.A.F. and Grime, J.P.  (eds), Chapman Hall.  London: 1993; 148-
152. 

20. Langjun CUI,  Jianlong LI, Yamin FAN, Sheng XU, and Zhen ZHANG. High temperature effects on
photosynthesis,  PSII  functionality  and antioxidant  activity  of  two  Festuca arundinacea cultivars
with different heat susceptibility. Botanical Studies 2006;  47: 61-69.   

21.  Mayer RR, Cherry JH, Rhodes D.  Effects of heat shock on amino Acid metabolism of  cowpea
cells. Plant Physiol 1990; 94(2): 796-810.

22  .  Sharma  P,  Jha  AB,  Dubey  RS,  Pessarakli.  Reactive  oxygen  species,  oxidative  damage,  and
antioxidative defense mechanism in plants under stressful conditions. Journal of Botany 2012; 1-27.

23 . Konar A, Sarkar T, Sukul NC, Datta P, Sutradhar A, Sukul A. Homeopathic potencies maintain their
difference from  each other  and the aqueous ethanol  control  at  different  dilutions  with   water.  Int
Public Health J 2018;10(1) [In press].

24 .  Sukul NC, Ghosh S, Sukul A, Sinhababu SP. Amelioration of root-knot disease of  ladys finger
plants by potentized Cina and Santonin. Homeopathy 2006; 95:144-147.

  
Cite as:. Int J High Dilution Res. 2018;17(3-4): 9-19. 

18https://doi.org/10.51910.ijhdr.v17i3-4.909

http://www.highdilution.org/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mayer%20RR%5BAuthor%5D&cauthor=true&cauthor_uid=16667781
https://www.ncbi.nlm.nih.gov/pubmed/16667781
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rhodes%20D%5BAuthor%5D&cauthor=true&cauthor_uid=16667781
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cherry%20JH%5BAuthor%5D&cauthor=true&cauthor_uid=16667781


International Journal of High Dilution Research 2018; 17(3-4):9-19
Available online at www.highdilution.org

25 .  Sukul NC. Plant antagonism to plant-parasitic nematodes.  Indian Rev. Life Sci  1992; 12:23-
52

26 . Sukul NC, Sarkar P, Sukul A, Sinhababu SP. Antifilarial effect of Artemisia nilagirica extract and
its ultra high dilutions against canine Dirofilaria immites. Jpn J Trop Med Hyg 1999; 27(4):477-481.

27  .  Sukul  NC,  Ghosh  S,  Sinhbabu  SP.  Reduction  in  the  number of  infective  Trichinella  spiralis
larvae  in  mice  by  use  of  homeopathic  drugs.  Forsche  Komplement  Med  Klass  Naturheilkon
2005; 12:202-205.

28 .  Sukul NC,  Mondal S,  Sukul (nee Chunari)  S.  Cantharis 200c may induce ecpression of  heat
Shock- like proteins in Adhatoda vasica leves. Sci & Cult 2010; 76(11-12):540-543.

29 .   Mondal S,  Sukul (nee Chunari)  S and Sukul N C.Transfer of  effect of  heat shock and drug
treatment  from  one  plant  to  another  through  water.Journal  of  Alternative  Medicine
Research.2011;4(2):179-185.

30  .  Mondal  S,  Sukul  (nee  Chunari)  S  and Sukul  N  C.  Water  as  carrier  of  information  of  heat
shock and drug effect between two groups of Adhatoda vasica plants. International Journal of High
Dilution Research.2012;11(39):60-68.

31 . Chakraborty I, Dutta S, Sukul A, Chakravorty R, Sukul NC (2014) Variation in free and bound
water molecules in different homeopathic potencies as revealed by their Fourier Transform Infrared
Spectroscopy (FTIR). Int J High Dilution Res 13:189-196.

32  .  Sarkar  T,  Konar  A,  Sukul  NC,  Chakraborty  I,  Sukul  A.  Vibrational  Spectroscopy  Reveals
Differences in Homeopathic Potencies in Terms of  Hydrogen Bonding and Free Water Molecules.
Environ  Ecol 2016; 34 (1A): 329-333.

33  .  Sarkar  T,  Konar  A,  Sukul  NC,  Sohel  Md  A,  Sengupta  A,  Sukul  A.  DSC  reveals  variation  in
enthalpy  associated  with  free  water  molecules  in  water  ethanol  solution  exposed  to  x-rays  and
magnetic field. Clin Experimental Homeopathy 2017; 4(1):50-78.

34 .  Sarkar  T,  Konar  A,  Sukul  NC,  Sukul  A  (2018)  High  and ultra  low concentrations  of  Sodium
Chloride initiate their action on binding sites of a protein. Environ Eco l 36 ( IA):209-213.

35  .  Sarkar  T,  Konar  A,  Sukul  NC,  Chakraborty  I,  Sukul  A  (2017)  High  and  ultra  low  doses  of
Mercuric  Chloride  affect  α-amylase  starch  interaction  through  two  different  binding  sites  of  the
enzyme. Clin Exp homeopathy 4(3):22-27.

Received: March 19, 2018. Accepted: November 25, 2018.

© International Journal of High Dilution Research. 
Not for commercial purposes. 

  
Cite as:. Int J High Dilution Res. 2018;17(3-4): 9-19. 

19https://doi.org/10.51910.ijhdr.v17i3-4.909

http://www.highdilution.org/

	21. Mayer RR, Cherry JH, Rhodes D. Effects of heat shock on amino Acid metabolism of cowpea cells. Plant Physiol 1990; 94(2): 796-810.



