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Abstract 

In the El-Oued region of the Algerian desert, tonsillitis, the most 

serious of infections, is cured with the common chameleon, 

Chamaeleo chamaeleon. Our study's main objective was to 

demonstrate its importance through aspirational science, in which 

we evaluated the aqueous extract of dry C.Chamaeleon powder's 

hemolysis, anti-inflammatory, and antibacterial properties. After 

preparing dry, C.Chamaeleon powder was examined using a 

scanning electron microscope to detect metals. The aqueous extract 

was then analyzed with an infrared analyzer to determine the 

functional groups following extraction. We also examined the 

extract's capacity to induce hemolysis, its antibacterial activity 

against six bacterial strains, and its anti-inflammatory activity 

using the egg albumin denaturation method. The findings of the 

hemolysis assay showed low percentages at high doses until the 

ratio reaches 20.7% at 1 mg/ml, compared to sodium dodecyl 

sulfate, which showed very high rates of hemolysis in the presence 

of low concentrations up to 90% at 0.25 mg/ml, indicating that the 

extract is non-toxic to red blood cells. The anti-inflammatory 

activity test yielded good results and revealed ratios of 12.82%, 

22.07%, and 38.2% for the extract at doses of 0.4, 0.6, and 0.8 

mg/ml, respectively. And we also found that the extract was anti-

all the bacterial strains studied at a dose of 100 mg/ml. According 

to the results of our study, C.Chamaeleon aqueous extract has 

significant medical value in treating infectious and inflammatory 

illnesses since it contains several minerals, peptides, and vitamins. 
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Introduction  

Since ancient times, man has been searching in nature for sources 

of survival, such as plants, animals, marine organisms, and 

microorganisms, which he used for his food and drink, and even in 

treating many diseases that afflict him. According to fossil records, 

humans' use of plants as medicine goes back at least 60,000 years 

(Yuan et al., 2016). Traditional medicine, as described by the 

World Health Organization, is defined as various knowledge and 

applications based on the original experiences of different cultures, 

which are used to maintain physical or mental health by preventing 

or treating diseases (Abdullahi, 2011). Humans use alternative 

medicine plants, animals, and minerals to produce remedies, and 

they have been firmly integrated into contemporary societies, 

especially phytotherapy and zootherapy (Santos et al., 2019). 

Zootherapy is the use of animals or their products in the treatment 

of many diseases that affect humans. It was used in ancient 

societies and is still applied today (Alves & Rosa, 2005). 

Reptiles are among the most commonly employed animal species 

in traditional folk medicine. Their significance in healing and/or 

preventing illness has been documented in various social-cultural 

contexts worldwide (Alves et al., 2012). Chameleons are highly 

specialized and mostly arboreal lizards characterized by a suite of 

derived characters. They are also important ingredients in the 

preparation of curative, protective, and preventative medicines for 

disease immunity, protection against bad luck and witches, 

aphrodisiacs and potency, and to bring good healing (Williams & 

Whiting, 2016). 

After slaughtering and salting, the dried chameleon is known to be 

used to treat several ailments endemic in the El-Oued region of the 

Algerian desert. Even doctors in the region urge their patients to 

take it for the emergence of its guaranteed effectiveness, where it 

has been employed in various ways, most notably in the treatment 

of tonsillitis. It was also used in the treatment of cough and thyroid 

diseases. 

Chamaeleo chamaeleon is the most common type of chameleon, 

also known as the Mediterranean chameleon. However, it is an 

oviparous reptile that lives in hot regions and feeds largely on 

insects (Keren-Rotem et al., 2006). It has many names according 

to the region, as it is called in the Oued Souf region of El-Bouwayh.  

Unlike plant extracts, animal extracts lack scientific evidence to 

demonstrate their biological usefulness. Hence our research aimed 

to study the biological activity of the aqueous extract of dry 

Chamaeleo chamaeleon. The hemolysis assay and anti-

inflammatory, the antibacterial activity of the aqueous extract of 

dried C.Chamaeleon were all tested in this work. 

Materials and Methods 

Aqueous Extraction and Chemical Analysis 

Samples of C. Chamaeleon were purchased from the herbalist, 

where they were already ready-dried following the traditional 
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manner used by the people of the El Oued region. Then it is ground 

and stored for analysis. The material was extracted for 6 hours with 

distilled water Using the Soxhlet device. The C.Chamaeleon 

aqueous extract (AQ) was concentrated in a rotary evaporator at 45 

°C before being dried in an oven and weighed to determine the 

extraction yield. The extracts were stored at –10°C until analysis. 

The C.Chamaeleon powder and ash samples were examined using 

an Energy-dispersive X-ray analysis along with Scanning Electron 

Microscope (SEM-EDX) to detect metals, and the AQ was 

reviewed under an infrared analyzer to determine their functional 

groups 

Hemolysis Assay 

According to Vinjamuri et al. (2015), the hemolysis test was 

performed in the following steps: We collected 5 ml of blood from 

healthy volunteers in EDTA tubes to prevent coagulation and 

centrifuged at 1000 rpm for ten minutes, then removed the plasma 

and the white buffy layer completely, and after that wash 

erythrocyte three more times with 1X PBS (phosphate-buffered 

saline, pH 7.4) for five minutes. The washed blood cells are stored 

at 4°C and used for a period not exceeding 6 hours. 50 μl of 10 

dilutions (100 μl of erythrocyte suspension: 900 μl of 1X PBS) of 

the erythrocyte suspension were mixed with 100 μl of the extract 

at different concentrations (0.2, 0.4, 0.6, 0.8 and 1 mg/ml), 100 μl 

of 1X PBS was used as a negative control, and 100μl of SDS as a 

positive control, and incubated the mixture was placed in a 37°C 

water bath for 60 minutes. The mixture volume delivers to 1 mL 

by adding 850 µL of 1X PBS. Finally, it was centrifuged at 300 

rpm, later the absorbance of hemoglobin in the supernatant was 

measured at 540 nm, and the percentage of hemolysis was 

calculated according to the following equation: 

% Hemolysis inhibition = 100-(Sample/ (Control)) ×100 (1) 

Anti-Inflammatory Activity 

According to Chandra et al. (2012), we chose the egg albumen 

denaturation method with some modifications to test the anti-

inflammatory. We mixed 0.4 ml of egg albumin (from fresh hen's 

eggs) with 0.8 ml of PBS (phosphate-buffered saline, pH6.4) and 

2 ml of chameleon extract at different concentrations (0.4, 0.6, and 

0.8 mg/ml), and the same volume of distilled water as a control. 

Then the mixture was incubated at 37 °C for 15 minutes and 

immediately placed in a water bath at 70 °C for five minutes. After 

cooling, it was centrifuged at 3000 rpm for 10 minutes. The 

absorbance was measured at 660 nm. The acid acetylsalicylic was 

used as a reference drug, and to calculate the percentage of protein 

denaturation inhibition, we use the following formula: 

%Inhibition = ((Ac-As)/Ac) ×100 (2) 

Antibacterial Activity 

The antibacterial activity of the aqueous chameleon extract was 

determined using the diffusion on agar medium or aromatogram 

method. The aromatogram is a method based on the antibiogram 

that allows researchers to measure an extract's inhibitory action by 

measuring the diameter of inhibition around a disc impregnated 

with it (Anthoney Swamy et al., 2014). Four concentrations (100, 

75, 50, 25 mg/ml) of extract diluted in DMSO (dimethyl sulfoxide) 

were tested against six referenced strains (Bacillus subtilis, Listeria 

innocua, Escherichia coli, Pseudomonas aeruginosa, 

Staphylococcus aureus, and Salmonella typhimurium) 

A disc of 6 mm in diameter made of sterile Whatman paper is 

impregnated with the extract and then placed in the middle of a 

Petri dish 90 mm in diameter containing a 4 mm thick "Mueller 

Hinton" agar medium (Selam et al., 2022), previously inoculated 

by swab with the inoculum. The latter is prepared at a 

concentration of 0.5 Marc Ferland, from 106 to 108 CFU mL-1 for 

each strain. Discs impregnated with DMSO and antibiotics 

(Azithromycin, Gentamicin) are applied to the control dish, and 

three repetitions are carried out for each test.  

The Petri dishes are incubated for 24 hours at 37°C, and the reading 

is carried out by measuring the inhibition zone diameter, resulting 

in a translucent halo around each disc. The presence or absence of 

a halo would explain the germs' sensitivity or resistance to the 

extracts tested; according to a symbolic notation scale ranging 

from – to +++ and whose reading, according to Boughendjioua 

(2017), is done as follows: 

Ø < 10 mm: aqueous extract (AQ) without inhibitory action (-). 

16 > Ø ≥ 10 mm: AQ with an intermediate (+) inhibitory action. 

25 > Ø ≥16 mm: AQ with significant inhibitory action (++). 

Ø≥25 mm: AQ with a very effective inhibitory action (+++). 

Statistical Analysis  

The data were analyzed using SPSS-26 and are presented as mean 

± SEM. EXCEL (version 2010), used to calculate the IC50 values. 

Results and Discussion  

Extraction Yield   

The following formula was used to compute the extraction yield 

(%):  Extraction yield (%) = (W1/W2) ×100. W1 is the weight of 

the extract after evaporating the solvent, and W2 is the sample's 

dry weight, where the average yield result for three extractions is 

14.36±1.61%. 

SEM-EDX Device and Infrared Analyzer Results  

The results of different mineral contents in the Chamaeleo 

chamaeleon powder and ash using the Energy-dispersive X-ray 

analysis and a Scanning Electron Microscope (SEM-EDX) are 

shown in Table 1. The results demonstrate that C.Chamaeleon 

powder contains a high concentration of carbon, a medium 

concentration of oxygen and nitrogen, and a trace amount of 

sulfate. C.Chamaeleon ash contains rhodium, calcium, phosphate, 

potassium, and zirconium. 

Table 1. Some minerals in the chameleon powder and ash 

Element Atomic Concentration Weight Concentration 

Powder of C.Chamaeleon 

Carbon (C) 60.32 51.79 

Oxygen (O) 15.54 17.78 
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Sulfate (S) 0.24 0.56 

Nitrogen (N) 18.87 18.90 

Ash of C.Chamaeleon 

Rhodium (Rh) 2.71 10.24 

Calcium (Ca) 5.06 7.44 

Phosphate(P) 4.02 4.57 

Potassium(K) 1.67 2.39 

Zirconium (Zr) 0.44 1.46 

 

The absorption spectra exhibited seven peaks of absorbance 

(Figure 1). The broad peak at 3335 cm-1 represented the presence 

of alcohol (O–H stretch) (Başaran et al., 2022), and secondary 

amines (N–H stretch). In addition, the peak at 2960 cm-1showed 

the presence of alkane and carboxylic acid (O-H stretching). The 

peak at 2150 cm-1 represented the presence of alkyne (CΞC). The 

strong peak at 1610 cm-1 exhibited the presence of aromatic (C=C 

stretch). The frequency range of 1400-1000 cm-1 represented 3 

peaks and showed the presence of nitro (N-O stretching), alkane 

(C-H stretching), ester (C-O stretching), and amines (C-N 

stretching). 

 

Figure 1. Infrared spectrums of C.Chamaeleon aqueous 

extract functional group 

The extract was run through FT-IR to separate the functional 

groups of the components based on the peak ratio. The analysis 

revealed the existence of the following functional groups: O–H, N–

H, CΞC, C=C, N-O, C-H, C-O. According to Stuart (2004), the 

presence of this functional group predicts that the extract can 

contain various compounds like proteins, vitamins, and nucleic 

acids. 

Hemolysis Assay 

In the presence of large quantities of the extract (0.2-1 mg/ml), the 

percentage of hemolysis of the aqueous extract is relatively poor 

until the ratio reaches 20.7% at 1 mg/ml, as shown in Table 2. 

Compared to sodium dodecyl sulfate (SDS), which showed very 

high hemolysis rates in the presence of low concentrations (0.05 - 

0.25 mg/ml) and up to 90% at 0.25 mg/ml. However, this 

percentage increases with increasing concentrations until it reaches 

20.7 at 1 mg/ml, proving that the aqueous extract of dry chameleon 

is not toxic to red blood cells at medium or weak concentrations 

(Fan et al., 2022). 

Table 2. Percentages of hemolysis of the aqueous extract (AQ) of 

C.Chamaeleon and sodium dodecyl sulfate (SDS) 

C mg/ml % Hemolysis of AQ C mg/ml % Hemolysis of SDS 

0,2 5,5 0,05 74,51 

0,4 9,26 0,1 78 

0,6 13,2 0,15 81,87 

0,8 16,4 0,2 85,55 

1 20,7 0,25 90 

Anti-Inflammatory Activity 

The results of anti-inflammatory ratios for the aqueous extract of a 

dry chameleon and also Acid Acetilsalicilic at concentrations of 

0.4, 0.6, and 0.8 mg/ml are shown that the anti-inflammatory 

activity increases with increasing concentrations, the results gave 

respectively, ratios of 12.82%, 22.07% and 38.2% for the extract. 

And the ratios of 38.36%, 66.81%, and 89.46% for Acid 

Acetilsalicilic. As a result, the extract exhibits a strong anti-

inflammatory action due to its ability to prevent the denaturation of 

egg albumin. The anti-inflammatory activity of the extract is 

because it may contain vitamin B groups, especially vitamin B6, 

which has anti-inflammatory properties, and vitamin B12 

(Hosseinzadeh et al., 2012; Moshiri et al., 2018), which provides 

anti-denaturation protection for egg albumin. 

Antibacterial Activity 

Compared to antibiotics (Azithromycin, Gentamicin), the aqueous 

extract of dried C.Chamaeleon is efficient against all tested 

bacterial strains at a concentration of 100% and effective against L. 

innocua, B. subtilis, P. aeruginosa, and E.coli at a concentration of 

75% Table 3. But at a concentration of 50%, it is effective against 

P. aeruginosa and E. coli. It was solely effective against P. 

aeruginous at a concentration of 25%. 

The antibacterial results showed that the extract has efficacy against 

bacteria. This antibacterial activity may be due to the presence of 

calcium ions (Ca2+), which disrupt the cytoplasmic enzymes of 

microorganisms, causing toxic effects on bacterial cells. The 

presence of peptides that interact with bacteria causes their 

autolysis (de Magalhães Silveira et al., 2011; Park et al., 2022). 

Vitamin B2 contributes to its antibacterial activity, especially for 

Gram+. According to Teyssier et al. (2015), one of the basic 

compounds that are found in the chameleon skin which interfere 

with color transformation is nanocrystals, including guanine 

nanocrystals, which have special important biological activities, 

where nanocrystals that bind to the amino groups on the surface of 

bacteria and cause them to be killed (Fang et al., 2018; Peng et al., 

2018; Alawad et al., 2021). 

Table 3. Antibacterial activity of C.Chamaeleon aqueous extract 

(AQ) compared to antibiotics (Azithromycin, Gentamicin) and 

DMSO 

 Gram-positive 

 
B. subtilis 

ATCC 6633 

L. innocua 

CLIP 74915 

S. aureus 

ATCC 6538 

AQ 100% + ++ + 

AQ 75% + + - 
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AQ 50% - - - 

AQ 25% - - - 

Azithromycin +++ ++ ++ 

DMSO - - - 

 Gram-negative 

 
P. aeruginosa 

ATCC 9027 

E. coli 

ATCC 25922 

S. Typhimurium 

ATCC 14028 

AQ 100% ++ + + 

AQ 75% + + - 

AQ 50% + + - 

AQ 25% + - - 

Gentamicin ++ + + 

DMSO - - - 

Conclusion 

The desert is a biological environment abundant in natural 

resources and has significant therapeutic effects. Studies on the 

evaluation of natural products of animal origin are critical because 

this area is currently underexplored compared to plant materials, 

which could lead to substantial medicinal advances. According to 

the findings of our current study, Chamaeleo chamaeleon aqueous 

extract contains several minerals, peptides, and vitamins, giving it 

substantial medical significance in treating infectious and 

inflammatory diseases. This is what contributes primarily to the 

treatment of tonsillitis. Given the importance and novelty of this 

topic, it is interesting to continue to search for more accurate results 

with other types of solvents to detect active compounds in 

C.Chamaeleon powder.  

Acknowledgments: None 

Conflict of interest: None 

Financial support: None 

Ethics statement: None 

References 

Abdullahi, A. A. (2011). Trends and challenges of traditional 

medicine in Africa. African Journal of Traditional, 

Complementary and Alternative Medicines, 8(5S), 115-123. 

doi:10.4314/ajtcam.v8i5SS.5 

Alawad, S. A., Al Otaibi, A. S. S., Al Harthi, Y. O., Bin 

Abdulwahed, S. A. U. D., Altuwalah, S. M., Alqarni, A. A., 

Alabdrabalridha, E. Y., Al Harshan, K. A., Alali, J. Y., & 

Aamoudi, K. M. A. (2021). Nanoparticles Technology and 

its Implications in Endodontic Management, Literature 

Review. International Journal of Pharmaceutical Research 

& Allied Sciences, 10(4), 6-10. doi:10.51847/sVE9hH7iEI 

Alves, R. R. N., Vieira, K. S., Santana, G. G., Vieira, W. L. S., 

Almeida, W. O., Souto, W. M. S., Montenegro, P. F. G. P., 

& Pezzuti, J. C. B. (2012). A review on human attitudes 

towards reptiles in Brazil. Environmental Monitoring and 

Assessment, 184(11), 6877-6901. doi:10.1007/s10661-011-

2465-0 

Alves, R., & Rosa, I. L. (2005). Why study the use of animal 

products in traditional medicines? Journal of Ethnobiology 

and Ethnomedicine, 1(1), 1-5. doi:10.1186/1746-4269-1-5 

Anthoney Swamy, T., Ngule, M. C., Jackie, K., Edwin, A., & 

Ngule, M. E. (2014). Evaluation of in vitro antibacterial 

activity in Senna didymobotrya roots methanolic-aqua 

extract and the selected fractions against selected pathogenic 

microorganisms. International Journal of Current 

Microbiology and Applied Sciences, 3(5), 362-376. 

https://www.cabdirect.org/globalhealth/abstract/201432014

10 

Başaran, E., Öztürk, A. A., Şenel, B., Demirel, M., & Sarica, Ş. 

(2022). Quercetin, Rutin and Quercetin-Rutin Incorporated 

Hydroxypropyl β-Cyclodextrin Inclusion 

Complexes. European Journal of Pharmaceutical 

Sciences, 172, 106153. doi:10.1016/j.ejps.2022.106153 

Boughendjioua, H. (2017). Composition chimique et activité 

antibactérienne de l’huile essentielle de Lavandula 

officinaliscultivées dans la région de Skikda-Algérie. 

Chemical composition and antibacterial activity of essential 

oil of Lavandula officinalis grown in the region of Skikda-

Algeria. Bulletin de la Société Royale des Sciences de Liège, 

86, 88-95. https://popups.uliege.be/0037-

9565/index.php?id=7224 

Chandra, S., Chatterjee, P., Dey, P., & Bhattacharya, S. (2012). 

Evaluation of in vitro anti-inflammatory activity of coffee 

against the denaturation of protein. Asian Pacific Journal of 

Tropical Biomedicine, 2(1), S178-S180. 

doi:10.1016/S2221-1691(12)60154-3 

de Magalhães Silveira, C. F., Cunha, R. S., Fontana, C. E., de 

Martin, A. S., de Almeida Gomes, B. P. F., Motta, R. H. L., 

& da Silveira Bueno, C. E. (2011). Assessment of the 

antibacterial activity of calcium hydroxide combined with 

chlorhexidine paste and other intracanal medications against 

bacterial pathogens. European Journal of Dentistry, 5(01), 

001-007. doi:10.1055/s-0039-1698852 

Fan, Y., Fu, Y., Zhou, Y., Liu, Y., Hao, B., & Shang, R. (2022). 

Acute, subacute oral toxicity and Ames test of Py-mulin: an 

antibacterial drug candidate. BMC Pharmacology and 

Toxicology, 23(1), 1-12. doi:10.1186/s40360-021-00543-5 

Fang, G., Li, W., Shen, X., Perez-Aguilar, J. M., Chong, Y., Gao, 

X., Chai, Z., Chen, C., Ge, C., & Zhou, R. (2018). 

Differential Pd-nanocrystal facets demonstrate distinct 

antibacterial activity against Gram-positive and Gram-

negative bacteria. Nature Communications, 9(1), 1-9.  

doi:10.1038/s41467-017-02502-3 

Hosseinzadeh, H., Moallem, S. A., Moshiri, M., Sarnavazi, M. S., 

& Etemad, L. (2012). Anti-nociceptive and anti-

inflammatory effects of cyanocobalamin (vitamin B12) 

against acute and chronic pain and inflammation in 

mice. Arzneimittelforschung, 62(07), 324-329. 

doi:10.1055/s-0032-1311635 

Keren-Rotem, T., Bouskila, A., & Geffen, E. (2006). Ontogenetic 

habitat shift and risk of cannibalism in the common 

chameleon (Chamaeleo chamaeleon). Behavioral Ecology 

and Sociobiology, 59(6), 723-731. doi:10.1007/s00265-005-

0102-z 

https://doi.org/10.4314/ajtcam.v8i5SS.5
https://doi.org/10.1007/s10661-011-2465-0
https://doi.org/10.1007/s10661-011-2465-0
https://doi.org/10.1186/1746-4269-1-5
https://www.cabdirect.org/globalhealth/abstract/20143201410
https://www.cabdirect.org/globalhealth/abstract/20143201410
https://popups.uliege.be/0037-9565/index.php?id=7224
https://popups.uliege.be/0037-9565/index.php?id=7224
https://doi.org/10.1016/S2221-1691(12)60154-3
https://doi.org/10.1016/S2221-1691(12)60154-3
https://doi.org/10.1055/s-0039-1698852
https://doi.org/10.1038/s41467-017-02502-3
https://doi.org/10.1038/s41467-017-02502-3
http://dx.doi.org/10.1055/s-0032-1311635
https://doi.org/10.1007/s00265-005-0102-z
https://doi.org/10.1007/s00265-005-0102-z


19                                                                                                                                                        J Biochem Technol (2022) 13(4): 15-19 
 

 

 

Moshiri, M., Hosseiniyan, S. M., Moallem, S. A., Hadizadeh, F., 

Jafarian, A. H., Ghadiri, A., Hoseini, T., & Seifi, M. (2018). 

The effects of vitamin B12 on the brain damages caused by 

methamphetamine in mice. Iranian Journal of Basic 

Medical Sciences, 21(4), 434-438. 

doi:10.22038/IJBMS.2018.23362.5897 

Park, H. J., Kang, H. K., Park, E., Kim, M. K., & Park, Y. (2022). 

Bactericidal activities and Action mechanism of the Novel 

Antimicrobial Peptide Hylin a1 and its analog peptides 

against Acinetobacter baumannii infection. European 

Journal of Pharmaceutical Sciences, 175, 106205. 

doi:10.1016/j.ejps.2022.106205 

Peng, B., Zhang, X., Aarts, D. G., & Dullens, R. (2018). 

Superparamagnetic nickel colloidal nanocrystal clusters 

with antibacterial activity and bacteria binding 

ability. Nature Nanotechnology, 13(6), 478-482.  

doi:10.1038/s41565-018-0108-0 

Santos, J. S., Guanaes, D. H. A., Rocha, W. D., & Schiavetti, A. 

(2019). Uses of wild vertebrates in traditional medicine by 

farmers in the region surrounding the Serra do Conduru 

State Park (Bahia, Brazil). Biota Neotrop, 20(1), e20190793. 

doi:10.1590/1676-0611-bn-2019-0793 

Selam, M. N., Habte, B. M., Marew, T., Bitew, M., Getachew, T., 

Getachew, S., Abate, A., Mitiku, M., Matsabisa, M., & 

Birhanu, G. (2022). Evaluation of quality and antimicrobial 

efficacy of locally manufactured alcohol-based hand 

sanitizers marketed in Addis Ababa, Ethiopia in the era of 

COVID-19. Antimicrobial Resistance & Infection 

Control, 11(1), 1-15. doi:10.1186/s13756-022-01163-2 

Stuart, B. H. (2004). Infrared Spectroscopy: Fundamentals and 

Applications. Analytical Techniques in the Sciences. The 

University of Technology, Sydney, Australia. John Wiley & 

Sons Ltd, The Atrium, Southern Gate, Chichester, West 

Sussex PO19 8SQ, England. 

Teyssier, J., Saenko, S. V., Van Der Marel, D., & Milinkovitch, M. 

C. (2015). Photonic crystals cause active colour change in 

chameleons. Nature Communications, 6(1), 1-7. 

doi:10.1038/ncomms7368 

Vinjamuri, S., Afshan, S., Shekar, S., & Saraswathi, V. J. (2015). 

Evaluation of hemolytic activity, ATPase inhibitory activity 

and antitumor activity of TLC extract of lemon grass 

(Cymbpogon citratus). International Journal of 

Pharmacognosy and Phytochemical Research, 7(4), 785-8. 

Williams, V. L., & Whiting, M. J. (2016). A picture of health? 

Animal use and the Faraday traditional medicine market, 

South Africa. Journal of Ethnopharmacology, 179, 265-

273. doi:10.1016/j.jep.2015.12.024 

Yuan, H., Ma, Q., Ye, L., & Piao, G. (2016). The traditional 

medicine and modern medicine from natural 

products. Molecules, 21(5), 559.  

doi:10.3390/molecules21050559 

 

 

https://doi.org/10.22038/IJBMS.2018.23362.5897
https://doi.org/10.22038/IJBMS.2018.23362.5897
https://doi.org/10.1038/s41565-018-0108-0
https://doi.org/10.1038/s41565-018-0108-0
http://dx.doi.org/10.1590/1676-0611-bn-2019-0793
http://dx.doi.org/10.1590/1676-0611-bn-2019-0793
https://doi.org/10.1038/ncomms7368
https://doi.org/10.1016/j.jep.2015.12.024
https://doi.org/10.3390/molecules21050559
https://doi.org/10.3390/molecules21050559

