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ABSTRACT - Hypericum perforatum (Hypericum p.) is a medicinal herb worldwide, primarily as a containing many 
polyphenolic compounds, popularly called St. John’s wort or in homeopathic nomenclature of thousand needles 
plant.  It active principle is the hipericin. Hypericum p. has been used in popular medicine since ancient times for 
several disorders such as skin wounds, eczema, burns, and diseases of the alimentary tract, insomnia, and mental 
illness, among others as well as in intolerable pains. The capability of red blood cells (RBC) to resist hemolysis 
characterizes what is called the osmotic fragility (OF) of the membrane. We have investigated the possibility that 
hypericum perforatum dinamized homeopathicly is capable of altering the physiological properties as RBC-OF. 
Briefly, blood samples were incubated with a hypericum perforatum 6CH or with sodium chloride solution (0,90% 
NaCl) as a control for 60 minutes at room temperature. Samples (25µl), were gently mixed with hypotonic NaCl 
(from 0.12 to 0.90%), centrifuged and the supernatants were isolated to determine the optical density (OD) in a 
spectrophotometer (540nm). Statistical analysis was performed.  Osmotic fragility was significantly (p<0.05) 
changed by the presence of the Hypericum perforatum 6CH in the isotonic concentrations. Finally, the alterations 
to RBC membrane transport mechanisms were sufficient to promote modifications in osmotic fragility. Our results 
suggest that, the chemical results of Hypericum perforatum 6CH could be responsible for the observed effects. 
KEYWORDS - Osmotic fragility; Red blood cell; Hypericum perforatum 6CH; Homeopathic medicine. 

 
INTRODUCTION 

The use of natural products has increased in all over 
the world, and popular interest in complementary and 
alternative medicine (CAM) in Brazil is as large as it is 
in other countries (1-4) especially with regard to 
phytotherapy, homeopathy and acupuncture.  
Medicinal plants are used for the human being however 
several biological effects and the consequences for the 
health have not been well established yet. Many plants 
contain active substances that can induce biological 
effects and their frequent use has been correlated 
with a high incidence of diseases or undesired 
biological effect in the population (5-7). However, 
various active compounds derived from medicinal 
plants have been assessed for their efficacy and 
tolerability in the treatment of breast cancer and have 
been evaluated in clinical trials (8). 
Hypericum perforatum  (Hypericaceae) is a medicinal 
plant species containing many polyphenolic  

 
compounds, popularly called St. John’s wort or in 
homeopathic nomenclature of thousand needles plant, 
it is a vivacious plant of the family of the Hyperiaceae, 
who grows in hills and dry places, whose active 
principle is the hipericin. Has been used in popular 
medicine since ancient times for several disorders such 
as skin wounds, eczema, burns, and diseases of the 
alimentary tract, insomnia, and mental illness (9, 10), 
among others as well as in intolerable pains (10). 
Hypericum p. extract contains flavonoids such as rutin, 
quercetin, and quercitrin, which demonstrated a free 
radical scavenging activity in a model of autooxidation 
of rat cerebral membranes (11). Hypericum p., in line 
with popular credence, also possesses anxiolytic, 
antiviral, wound healing, antimicrobial, analgesic, and 
anti-inflammatory effects (12). 
Hypericum p. extract has always been referred to as 
having a benign side-effect profile compared to 
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tricyclic antidepressants and serotonin-specific 
reuptake inhibitors (13). Hypericum p. extract, as an 
efficacious antidepressant medication with a potential 
antioxidant activity, was therefore hypothesized to be 
useful in the treatment of pathological situations in 
which ROS play an important role such us acute 
inflammation (14). 
Homeopathy, recognized as the medicine of the 
similarities, for using medicines that more resemble 
the patient; it was enunciated by Hipócrates (450AC): 
"Similia Similibus Curantur"; or either, Like Cures Like' 
(15).  Introduced by the German physician Samuel 
Christian Frederich Samuel Hahnemann at the 
beginning of the 19th century, consists of the 
treatment of the symptoms of a disease by means of 
ultra-diluted substances. These substances are chosen 
based on the assumption that they would cause the 
same symptoms in healthy subjects if ingested in 
measurable amounts. Minerals, vegetables, or 
substances obtained from living organisms may be used 
in the preparation of homeopathic medicines. 
Supposedly, the effect of these substances becomes 
stronger the more they are diluted. An important step 
in their preparation is called the succussion: "shakes" 
that are applied to the substance after each dilution 
stage. (16,17). 
The homeopathic performance of Hypericum p. has 
been observed in the terminations of the sensitive 
nerves, in intolerable pains (10). Hypericum p. has 
been considered by some authors as antidepressant, so 
the homeopathic medicine is not used specifically for 
this. But considering its pathogenesis, described in the 
homeopathic materia medica, Hypericum p. has 
indicative to depression state (18). 
Blood contains many types of cells with very different 
functions, ranging from the transport of oxygen to the 
production of antibodies.  The sodium-potassium pump 
has a direct role in regulating red blood cell (RBC) 
volume: It controls the solute concentration inside the 
cell, thereby regulating the osmotic forces that can 
make a cell swell or shrink (19).   
The capability of RBC to resist hemolysis characterizes 
what is called the osmotic fragility (OF) of the 
membrane.  The osmotic fragility is classically used as 
a general screening procedure (20,21).  The “fragility 
curve” reflects the structural and geometrical changes 
in RBC.  Hemolytic results from a structural 
perturbation of the RBC and its cytoskeleton caused by 
its high partition in the membrane (20, 22).   
The aim of this study was investigated the possibility 
that a medicine homeopathic Hypericum p. 6CH 

(diluted and dinamized homepathicly) is capable of 
altering the physiological properties as well as osmotic 
fragility of the red blood cells (RBC). 
MATERIAL AND METHODS 

Reagents 

The reagent NaCl (Merck S.A., Brazil) was used to 
prepare the solutions to evaluate osmotic fragility. 
Hypericum p. was obtained of the Novo extrato 
Farmácia homeopática Ltda, Brazil as a NaCl 0.90% 
dilution. Heparinized whole blood was withdrawn from 
a female sheep. The osmotic fragility evaluations of 
the RBC were performed with blood samples incubated 
with Hypericum p. dinamized homeopathicly as 6CH. 
The experimental procedure:  
Blood was withdrawn from a female sheep with a 
heparinized syringe. The osmotic fragility evaluations 
of the RBC were performed with sheep blood samples 
incubated with Hypericum p. 6CH or with sodium 
chloride solution (0.90% NaCl) as a control for 60 
minutes at room temperature. Briefly, RBC samples (25 

µL), treated or not, were gently mixed with hypotonic 
NaCl (from 0.12 to 0.90%) solutions according to 
Dacie`s modified method (Cavalcanti et al, 2003). 
After 30 min, at room temperature, these tubes were 
centrifuged (3500 rpm, 15 min). The supernatants 
were isolated to determine the hemoglobin optical 
density (OD) in a spectrophotometer (540 nm). The 
optical density of each supernatant was compared with 
that corresponding to stronger hypotonic solution 
(0.12% NaCl) that was considered 100% of hemolysis. 
The supernatant of the tube, which contained 0.90%, 
NaCl was considered the “blank tube” for the reaction, 
because it has no hemolysis. 
There are three intervals were determinates: interval 
1 between 0.12 and 0.36% NaCl, interval 2 between 
0.36 and 0.60% NaCl and interval 3 between 0.60 and 
0.90% NaCl, according the curve tendency (Cavalcanti 
et al, 2003). The means and SD of each interval was 
determinate and the statistical analysis was 
performed. The experiments were carried out in 
compliance with guidelines on the use of live animals 
in scientific investigations. 
Statistical analysis 

The results were compared with the control samples, 
and statistical analysis was performed by independent 
test (p<0,05) to determine the significance of the 
difference between incubated with Hypericum p. 6CH 
and control samples.   
RESULTS 

Figure 1 shows the osmotic fragility of the sheep 
erytrocyte incubated with Hypericum p. 6CH when 
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reacted with different NaCl hypotonic solutions. The 
curve tendency shows that in hypotonic and isotonic 
solutions the hemolysis increased significantly 
(p<0.05). Figure 2 presents the mean of the osmotic 
fragility after analysis of the three NaCl concentrations 
intervals obtained of the osmotic curve of the figure 1. 

The analysis of the results confirmed a significant 
statistical increase (p<0.05) on osmotic fragility of the 
erythrocyte incubated with Hypericum p. 6CH in the 
intervals 2 (0.36 to 0.60% NaCl) and 3 (0.60 to 0.90% 
NaCl). 

 

 

Figure 1: Osmotic fragility tendency of red blood cell, treated with Hypericum perforatum 
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The osmotic fragility evalutions of the RBC were performed with blood samples incubated with hypericum perforatum 6CH 

(diluted and dinamized homepathicly) or with sodium chloride solution (0.90% NaCl) as a control, for 60 minutes at 37º. Briefly, 

RBC samples (25µl), treated or not, were gently mixed with hypotonic NaCl (from 0.12 to 0.90%) solutions according to Dacie’s 

modified method. After 30 min., at 37º, these tubes were centrifuged (1500rpm, 15 min). The supernatants were isolated to 

determine the optical density (OD) in a spectrophotometer (540nm). The optical density of each supernatant was compared with 

that corresponding to 100% lyses (0.12% NaCl). The supernatant of the tube, which contained 0.90% NaCl, was considered the 

“blank tube” for the reaction. 

 

 

Figure 2: The osmotic fragility of red blood cells treated with Hypericum perforatum 
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Data in each interval represent mean ± SD. Three intervals were determinates: interval 1 between 0.12 and 0.36% NaCl, interval 

2 between 0.36 and 0.60% NaCl and interval 3 between 0.60 and 0.90% NaCl, according the curve tendency. The means and SD 

of each interval was determinate and the t-test. (p<0.05) was used to analyze potential differences between the percentage of 

hemolysis of each interval. 
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DISCUSSION 

Many authors have cited a large number of drugs which 
cause alterations on the shape and physiology of the 
red cells (23, 24).  The evidence that drugs can 
interfere on the labeling of RBC has been demonstred 
with various natural products, like Thuya occidentalis 
(25), tobacco (26), Peumus boldus (27), Maytenus 
ilicifolia,  (28), Mentha crispa (29), Hypericum 

perforatum (30). 
Previously, we have reported that Mentha crispa and 
Piper Methysticum alter morphologicaly the RBC by 
expressing an increased morphometric factor (31). 
Moreover, the results obtained with the quality 
comparison of the shape of the RBC (non treated and 
treated with natural extracts) under optical 
microscopy could justify the modifications in the 
uptake of 99mTc by red blood cells in the   presence of 
Mentha crispa 
extract, similar to that observed with the extract of 
Maytenus iliciofolia (28). The achieved results have 
revealed important morphological alterations due to 
the treatment of blood with Mentha crispa extract 
(29).  Either, Hipericum p. extract produced 
modifications in the uptake of 99mTc by RBC and in 
the uptake of the radiopharmaceutical sodium 
pertechnetate (99mTcO4Na) by thyroid, stomach and 
pancreas (30). 
The homeopathic Hipericum p. has indicative to 
depression state (18), and intolerable pains (10). 
However, we could not find report of natural products 
diluted and dinamized homeopathicly could interfere 
on the labeling of RBC.  
Erythrocyte osmotic fragility is the resistance of RBC 
hemolysis to osmotic changes that is used to evaluate 
RBC friability (32). In the present study we have found 
that the osmotic fragility of RBC’s was changed by 
presence of Hypericum p. 6CH in the studied 
concentrations.  The results showed that there was a 
significant statistical (p<0.05) increase in the osmotic 
fragility of those cells treated with Hypericum p. 6CH 
(71%) relative to control (68%) in the interval 2 (0.36 and 
0.60% NaCl) that is hypotonic interval of the osmotic 
curve (Figure 1). In the interval 3 (0.60 and 0.90% NaCl) 
that is isotonic interval, the osmotic fragility also 
increased significantly (p<0.05) with Hypericum p. 6CH 
(16%) relative to control (10%). 
These experimental data show that the osmotic 
fragility of the RBC can be increased in the presence of 
Hypericum p. 6CH solution and we can suggest that this 
effect may be due to the properties of this medicine 
that may (i) alter the RBC physical properties, (ii) have 

a direct or an indirect effect on intracellular sodium 
ion concentration and (iii) the medicine homeopathic 
could not be considerate a placebo effect.   
Conclusion 
The experiment shows that the osmotic fragility of the 
RBC can be increased in the presence of the Hypericum 
p. 6CH and we can suggest that this effect may be due 
to the properties of this homeopathic medicine. 
REFERENCES 

1. P. Fisher and A. Ward. Complementary medicine in 
Europe. BMJ. 309(6947): 107-11 (1994).    

2. D.M. Eisenberg, R.C. Kessler, C. Foster, F.E. 
Norlock, D.R. Calkins and T.L. Delbanco. 
Unconventional medicine in the United States. 
Prevalence, costs and patterns of use. N Engl J 
Med. 328(4): 246-52 (1993).  

3. D.M. Eisenberg, R.B. Davis, S.L. Ettner, S. Appel, 
S. Wilkey, M. Van Rompay and R.C. Kessler. Trends 
in alternative medicine use in the United States, 
1990-1997: results of a follow-up national survey. 
JAMA 280(18): 1569-75 (1998).  

4. M.A. Burg, R.L. Hatch and A.H. Neims. Lifetime 
use of alternative therapy: a study of Florida 
residents. South Med J. 91(12): 1126-31 (1998).  

5. T. Nguyen, L. Fluss, R. Madej, C. Ginther and T. 
Leighton. The distribution of mutagenic activity in 
red, rose and white wines. Mutat Res. 223(2): 
205-12 (1989). 

6. J. Subiza, J.L. Subiza, P.M. Escribano, M. Hinojosa, 
R. Garcia, M. Jerez and E. Subiza. Occupational 
asthma caused by Brazil ginseng dust. J Allergy 
Clin Immunol 88(5): 731-6 (1991). 

7. C.A. da Fonseca, J. Leal, S.S. Costa and A.C. 
Leitão. Genotoxic and mutagenic effect of guarana 
(Paullinia cupana) in prokaryotic organisms. Mutat 
Res. 321(3):165-73 (1994). 

8. D. Mantle, T.W. Lennard and A.T. Pickering. 
Therapeutic applications of medicinal plants in the 
treatment of breast cancer: a review of their 
pharmacology, efficacy and tolerability. Adverse 
Drug React Toxicol Rev. 19(3): 223-40 (2000). 

9. J. Barnes, L.A. Anderson and J.D. Phillipson. St. 
John’s wort (Hypericum perforatum L.): a review 
of its chemistry, pharmacology and clinical 
properties. J Pharm Pharmacol. 53(5): 583–600 
(2001). 

10. M.B. Argenta, Matéria Médica Homeopática: sinais 

e sintomas odontológicos. (Techmed, Riberão 
Preto, 2005) pp.__. 

11. A. Saija, M. Scalese, M. Lanza, D. Marzullo, F. 
Bonina and F. Castelli. Flavonoids as antioxidant 
agents: importance of their interaction with 



Pharmacognosy Magazine    
ISSN: 0973-1296 

 

186 Phcog Mag. Vol 3, Issue 11, Jul-Sep, 2007        

PHCOG MAG. 
An official Publication of Phcog.Net 

biomembranes. Free Radic Biol Med. 19(4): 481–6 
(1995). 

12. O.A. Flausino Jr., H. Zangrossi Jr., J.V. Salgado 
and M.B. Viana. Effects of acute and chronic 
treatment with Hypericum perforatum L. (LI 160) 
on different anxiety-related responses in rats. 
Pharmacol Biochem Behav. 71(1-2): 251– 7 (2002). 

13. B. Vitiello. Hypericum perforatum extracts as 
potential antidepressants.  J Pharm Pharmacol. 
51(5): 513–7 (1999). 

14. M. Menegazzi, R. Di Paola, E. Mazzon, C. Muiá, T. 
Genovese, C. Crisafulli, H. Suzuki and S. 
Cuzzocrea.  Hypericum perforatum attenuates the 
development of carrageenan-induced lung injury in 
mice. Free Radic Biol Med. 40(5): 740-53 (2006). 

15. P.M. Zelante, R.O. Nardy, Arnica e o processo 
inflamatório / Miasmas na cavidade bucal, (LR, 
São Paulo, 2001) pp. 

16. M.A. Sampaio. Odontologia Holística – A Saúde 
Começa pela Boca, (Mythos/IBHE, São Paulo, 1994) 
pp. .  

17. R.M. Almeida. A critical review of the possible 
benefits associated with homeopathic medicine. 
Rev Hosp Clin Fac Med Sao Paulo.  58(6): 324-31 
(2003). 

18. F.C. Goulart. Avaliação dos efeitos Hypericum 

perforatum dinamizado homeopaticamente em 

comportamento de ratos. (VIII Simpósio Nacional 
de Pesquisa em Homeopatia SINAPIH e VIII 
Encontro Internacional de Pesquisa em 
Homeopatia, São Paulo, 2004). 

19. B. Alberts, A. Johnson, J. Lewis, M. Raff, K. 
Roberts, P. Walter, Molecular Biology of The Cell, 
(Garland Science, New York, 2002) pp 306-7. 

20. J. Didelon, P. Mazeron, S. Muller and J.F. Stoltz. 
Osmotic fragility of the erythrocyte membrane: 
characterization by modeling of the transmittance 
curve as a function of NaCl concentration. 
Biorheology. 37(5-6): 409-16 (2000).  

21. X. Wang, L. Wei, J.P. Ouyang, S. Muller, M. 
Gentils, G. Cauchois and J.F. Stoltz. Effects of an 
angelica extract on human erythrocyte 
aggregation, deformation and osmotic fragility. 
Clin Hemorheol Microcirc. 24(3): 201-5 (2001). 

22. T.C. Cavalcanti, C.C. Gregorini, F. Guimarães, O. 
Rettori and A.N. Vieira-Matos. Changes in red 
blood cell osmotic fragility induced by total 
plasma and plasma fractions obtained from rats 
bearing progressive and regressive variants of the 
Walker 256 tumor. Braz J Med Biol Res. 36(7): 
887-95 (2003). 

23. S. Ammus and A.A. Yunis. Drug-induced red cell 
dyscrasias. Blood Rev. 3(2): 71-82 (1989).  

24. A.C. Braga, M.B.N Oliveira, G.D. Feliciano, I.W. 
Reininger, J.F. Oliveira, C.R. Silva and M. 
Bernardo-Filho. The effect of drugs on the labeling 
of blood elements with Technetium-99m.  Curr 
Pharm Des. 6(11): 1179-91 (2000). 

25. J.F. Oliveira, A.C. Braga, A.S. Ávila, L.M. Fonseca, 
B. Gutfilen and M. Bernardo-Filho. Effect of Thuya 
occidentalis on the labeling of red blood cell and 
plasma proteins with technetium-99m. Yale J Biol 
Med 69(6): 489-94 (1997). 

26. M.V. Vidal, B. Gutfilen, L.M. Barbosa-da-Fonseca 
and M. Bernardo-Filho. Influence of tobacco on the 
labelling of red blood cells and plasma proteins 
with technetium-99m. J Exp Clin Cancer Res. 
17(1): 41-6 (1998). 

27. I.W. Reiniger, C.R. Silva, I. Felzenszwalb, J.C. 
Mattos, J.F. Oliveira, F.J.S. Dantas, A.A.C. 
Bezerra, A. Caldeira-de-Araujo and M. Bernardo-
Filho. Boldine action against the stannous chloride 
effect. J Ethnopharmacol. 68(1-3): 345-8 (1999). 

28. J.F. de Oliveira, A.C. Braga, M.B. de Oliveira, A.S. 
Ávila, A.C. de-Araújo, V.N. Cardoso, R.J. Bezerra 
and M. Bernardo-Filho. Assesment of the effect of 
Maytenus ilicifolia (Espinheira Santa) extract on 
the labeling of red blood cells and plasma proteins 
with technetium-99m. J Ethnopharmacol. 72(1-2): 
179-84 (2000). 

29. S.D. Santos-Filho, G.L. Diré, E. Lima, M.N. Oliveira 
and M. Bernardo-Filho. Effect of Mentha crispa 
(mint) extract on the labeling of blood elements 
with technetium-99m: A possible evaluation of 
free radicals. J Biol Sci 4(3): 266-70 (2004). 

30. S.D. Santos-Filho and M. Bernardo-Filho. Effect of 
Hypericum perforatum extract on in vitro labelling 
of blood elements with technetium-99m and on 
biodisponibility of sodium pertechnetate in Wistar 
rats. Acta Cir Bras  20(Suppl 1): 76-80 (2005). 

31. S.D. Santos-Filho, C.K. Ribeiro, G.F. Diré, E. Lima 
and M. Bernardo-Filho. Technetium, Rhenium and 

other Metals in Chemistry an Nuclear Medicine 

(eds) Nicolini M and Mazzi U (SGE editoriali, 
Padova, 2002) 6:503-5. 

32. S. G. Wu, F.R. Jeng, S.Y. Wei, C.Z. Su, T.C. Chung, 
W.J. Chang and H.W. Chang. Red blood cell 
osmotic fragility in chronically hemodialyzed 
patients. Nephron. 78(1): 28-32 (1998). 

 
 
 


