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Abstract

This study were carried out to investigate the effect of Lactobacillusacidophilus crude extract which
produce many active compounds such as organic acids, polyols, exopolysaccharides and
antimicrobial compounds,( which have several applications in the food industry) on two types of
fungi, including Candida albicans , which is isolated from some pregnant women in teaching
Bahgdad hospital / Irag with chronicurinary tract infection, and Trichophyton rubrum which is
isolated from the central public health laboratory from patients who contracted skin infections. After
isolating the fungus diagnosed by phenotypiclly and microscopically to adopt in the current study.
The results showed the strong effect of the bacterial secretions against all the fungi adopted in this
study, through the emergence of large inhibition areas in the cultivars planted with fungus after
comparing them the size of the mold or yeast under controlling as reached the largest inhibition zone
as 25.0 = 1.7 for to Trichophyton rubrum, while the inhibition was complete for C. albicans .

Keywords:Lactobacillus acidophilus, dermatophytic fungus, Candida albicans , urinary tract
infection.

Introduction

Fungi are microorganisms that broadly found in nature. They are present in a
human body as normal flora in the intestinal system, mouth etc. Hospital-acquired
fungal infections may cause dangerous morbidity and mortality, so the fungal
diseases are one of the important public health problems. [1]

Trichophyton is a dermatophytic fungus, which is often responsible for nail, hair
follicle, and superficial skin infections [2]. In rare cases, it can cause a
dermatophyte abscess in deeper skin layers or even disseminate to internal organs,
including the lymph nodes, brain, liver, muscle, and bone. This can happen
particularly in human  immunodeficiency  virus-infected or  other
immunocompromised patients [3]. The deep lesions are usually accompanied by
superficial dermatophytosis. Candida albicans is a natural flora in the bodies of
living organisms, as it can be found in different parts of the human body, such as
the digestive system and the vagina. It is considered non-pathogenic, except in
some cases of immune weakness and some chronic diseases. [4] As their colonies
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are distinguished by their white color when they are grown in agricultural media.
(also known as

candidiasis) are common in women, especially when pregnant, this may let the
yeast overgrow. [5] Most yeast infections during pregnancy result from the fungus
candida albicans. Two other kinds of yeast that can also cause them are candida
glabrata and candida tropicali. [6]

Lactobacillales isone of the diverse and phylogenetically heterogeneous orders of
lactic acid producing bacteria that include the type genus
Lactobacillus.Lactobacillus spp. are facultatively anaerobic, catalase-negative,
Gram-positive, non-spore-forming rods that often grow better under
microaerophilic conditions.Lactobacillus species most often as an intestinal
probiotic capable of eliciting beneficial effects on the microbiota of the
gastrointestinal tract.[7]

The species acidophilus (meaning acid loving) was perhaps so named because,
historically, lactobacilli are isolated from the gastro tract and vagina of humans,
where the environment can be quite acidic. [8] Morphologically, Lb.
acidophilus bacteria are Gram- positive, non-spore-forming rods with rounded
ends that occur singly, in pairs, and in short chains. [9] The Lb. acidophilus group
is fastidious organisms adapted to growth on complex organic substrates and
contains mainly obligate homofermentative lactobacilli, but a few are facultative
heterofermenters. Lactic acid bacteria (LAB) have been reported to produce
antimicrobial substances that inhibit growth of pathogenic and saprophytic
microorganisms. [10] Other compounds like organic acids, hydrogen peroxide
also included in their antimicrobial effects. Recent many studies concerning on the
effects of Lactobacillus strains in pathogenic fungi. [11] Focused on treatment and
prevention of uro-genital candidiasis and fungal food contamination. Resistance of
Candida species to different antifungal agents is increasing especially in hospital
acquired infections. Despite the established new antifungal agents, it is very
important to study antifungal effect of probiotics like Lactobacillus. [12]

The aim of the present study: is to find out the effect of bacterial Lactobacillus
acidophilus extract against some pathogenic fungi isolated clinically.

Material and Methods

Lactobacillus acidophilus: samples were collected from the feces of children who
ranged between (1 month - 12 months), where vaginal swabs were taken from
uninfected women and cow's milk and cow yogurt from 32 samples. 9 samples of
Lactobacillus spp. Biochemical tests such as Gram stain, catalase, oxidase, indole
production and motion study, were studied to diagnosed the bacteria [13] . After
careful diagnosis for all the strains, the acidophilus species was chosen to test its
effectiveness on some fungal pathogens isolated clinically, because it have
antimicrobial substances that inhibit growth of pathogenic and saprophytic
microorganisms. [14]

Vaginal swabs were grown directly on Man, Rogosa and Sharpe agar (MRS agar),
the other swabs were tested in 50 ml of Man Rogosa Sharpe ( MRS broth) after
incubation of the culture under optimum conditions (37 ° C for 24 hours) in
microaerophilic. Using two MRS agar plates, the first was aerobically incubated
and the other anaerobically incubated at 37 ° C for 24, 48 hours Depending on
some phenotypic and microscopic characteristics, and biochemical tests in
determining the genus of Lactobacillus. [15]
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Culture of Clinical Specimens:

Isolation of Trichophyton rubrum
when using KOH to Direct microscopic examination for the fungus isolated from
the central public health laboratory confirmed that it is of the genus Trichophyton
rubrum then the isolated was cultivated on , dextrose agar plates and potato
dextrose agar plates, supplemented with cyclohexamide (500 mg / liter) and
chloramphenicol (50 ml /) to the cultur media , then incubated for 2 weeks at 25-
30 ° C. [16]
Isolation of Candida albicans
During a period of 3 months, 40 clinically urine samples were collected from
pregnant women hospitalized patients and outpatients, who were suspected of UTI
in Teaching Bahgdad hospital in Irag. The results of the initial isolated of the
samples that 23 samples were distributed between each of the strains
Pseudomonas aeruginosa, E.coli, Staphyllococcus aureas, while 17 samples 10
puL of each urine sample was inoculated on blood agar and sabouraud dextrose
agar plates.for the initial identification of Candida spp. [17]

In addition, Candida albicans were diagnosed differentially based on the
inoculated in Sabouraud broth supplemented with sodium chloride and incubated
at 28 °C. The cultures were visually examined for growth every 24 h. Growth
indicates the isolate is C. albicans, while no growth after 96 h of incubation
indicates the isolate is not C. albicans.[18]

Cell Free Supernatant (CFS): On MRS agar Lactobacillus was grown and then
inoculated in 250 mL of MRS broth with the addition of 5 mL of glycerol and
after incubation of the culture at 37 ° C for 24 hours to prepare a bacterial
precipitate at a final concentration of 1 x 108 CFU. Through a process of
centrifugation at 7200 g for 10 minutes, the bacterial cells are removed, and then
the filtration is made using a 0.45 um mP filter [19]

The Antagonistic test:

CFS method: On the (MHA) plate, 100 ul of the diluted fungal suspension (10°
CFU) was transferred and spread with a sterile swab and then left for 30 min as
triplicate. The surface of the MHA plate was perforated by a pasture pipette, three
wells of 6 mm in diameter and filled with 60 pl of CFS from each Lactobacillus
spp. broth. At 25 ° C for 18-24 hours all dishes were incubated [19]. Zone of
damping around the well showed a positive result. The experiment was repeated
three times and the area of inhibition was averaged with + standard deviation and
compared with the control group (CFS of MRS broth).

Results and Discussion

Clinically isolate for T. rubrum diagnosed based on macroscopic morphology
which characterized by white colonies at the surface and became creamy, suede
like to downy microscopically, there are numerous oval shape microconidia and
cylindrical. (Figure 1) [20]

The role of immune system status during pregnancy in organism pathogenicity
remains controversial. so as prevalence of infection increases with age and lower
socioeconomic grouping. Concomitant urinary tract anomalies and maternal
disease (for example, diabetes or sickle cell disease) also significantly increase
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Figure (1):

risk. In present study 40 randomly urine samples were collected from pregnant
women. [21] To find out the common microbial causes in pregnant women, see
the cause of UTI, as the results of this study showed the diversity of infection in
pregnant women, where the results varied between 11 (27.5%) for E.coli, 7
(17.5%) for Pseudomonas aeruginosa and 5 (12.5) for Staphylococcus aureas
respectively , depending on microscopical examination and formation of germ
tube as available for rapid identification of yeast., as the test results showed that
highest rate of infection was due to yeast Candida albicans, when a rate of
infection of 17 was recorded, which is equivalent (42.5 %) to the total samples of
strains under study as shown in the (Tablel)

A.White colonies of T. rubrum (downy type), B. microscopically shape -

this result it is agree with many other studies on specifically candiduria, Candida
albicans is shown to share 50-70% burden followed by C. galabrata, and C.
tropicalis, which is the third most common species [22,23]. Similar findings were
recorded in this study also except presence of another genuses of bacteria of
antibiotic resistance [24]

Microscopic Examination showed rod to cocci shaped bacteria, gram positive,
none spore forming and produced small size, spherical.on the surface of MRS agar
medium all isolates produced white to creamy color colonies . Biochemical tests,
such as fermentation of carbohydrates, aerobic growth reaction, motility, growth
at the fixed temperature, and gas production from glucose, were performed by the
methods of Mitsuoka [25], by using API 20.isolates were assigned as
Lactobacillus

Anti-fungal bacterial activity: The present study focused on Anti-fungal
bacterial activity of Lactobacillus acidophillus against T. rubrum and C. albicans
.The study was performed using the MHA and MRS agar , surface well agar
diffusion , CFS and T. rubrum were incubated at 25 ° C. The results showed that
the zone of inhibition reached 25.0 £ 1.7 compared with the fungus growth
without treatment under the same conditions at 19.3 £1.7 mm . While the
inhibition was complete for C. albicans , as from these results, the strong effect of
bacterial extract against T. rubrum and Candida albicans results are consistent
with [26,27] he found in his study, Similar[28] increased inhibitory activity in the
year 2012 Gerbaldo et al.
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The production of hydrogen peroxide, bacteriocin, and lactic acid from lactobacilli
as secondary metabolites may be the active antifungal substances.[29]. Similar
studies indicated which Lactobacillus delbruecki, L. alimentarus,Lactobacillus
fermentum, Lactobacillus delbruecki was observed they had antifungal effects.

CONCLUSION: Dietary supplementation with L. acidophilus could alleviate the
inflammation and fungus infections, and According to the results, by comparing
the results, we can say that the Bacterial Cell Free Supernatant (CFS), as
probiotic of lactobacilli defense mechanisms against bacterial and fungal
pathogens due to the favorable effects of antimicrobial effects, and these bacteria,
participate most in the food industry and can be used to further the health of as
natural products without any side effects.

Table 1: Types of Microbial Infections in Urine of Some Pregnant Women

Isolates The percentage of
infection (%)
Candida albicans 17 (42.5)
E.coli 11(27.5)
Pseudomonas 7(17.5)
aeruginosa
Staphylococcus aureas 5(11.5)

References

1.Kuo-Wei Chen, Yee-Chun Chen, Hsiu-Jung Lo,and Frank C. Odds,
(2006).Multilocus Sequence Typing for Analyses of Clonality of Candida
albicans Strains in Taiwan

journal of clinical microbiology,Vol. 44, No. 6 p. 2172-2178.

2. Al-Khafajii, K. (2014). Myco-epidemiologic and genetic study of
rermatophytosis and non-dermatophytes in middle euphrates Irag. African Journal
of Microbiology Research, 8(24): 2381-2386.

3. Baeza, L.C.; Bailao, A.M.; Borges, C.L.; Pereira, M.; Soares, C.M.;
MendesGianni, M.J. (2007). cDNA representational difference analysis used in
thew identification of genes expressed by Trichophytonrubrum during contact
with keratin, Microbes. Infect. 9:1415-1421.

4. M. A. Pfaller'and D. J. Diekema, (2007).Epidemiology of Invasive Candidiasis:
a Persistent Public Health Problem. Clin Microbiol Rev. Jan; 20(1): 133-163

5. Lizellen La Follette, M.D., (2020).Yeast infections during pregnancy.
Medically reviewed, 27sep.

6. Jack D. Sobel, John F. Fisher, Carol A. Kauffman, Cheryl A. Newman,
(2011).Candida Urinary Infections—Epidemiology.Clinical Infectious Diseases,
Volume 52, Issue suppl_6, May, Pages S433-5436,

7.Ellie J. C. Goldstein,1,2 Kerin L. Tyrrell,1 and Diane M. Citronl 1 R. M. Alden
. 2015. Lactobacillus Species: Taxonomic Complexity and Controversial
Susceptibilities. : SUPPLEMENT ARTICLEGO (Suppl 2)

7620


https://www.ncbi.nlm.nih.gov/pubmed/?term=Pfaller%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=17223626
https://www.ncbi.nlm.nih.gov/pubmed/?term=Diekema%20DJ%5BAuthor%5D&cauthor=true&cauthor_uid=17223626
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1797637/
https://www.babycenter.com/doctor-lizellen-la-follette
javascript:;
javascript:;
javascript:;
javascript:;

Antifungal Effect of Lactobacillus acidophilus crude extract PJAEE, 17 (7) (2020)

8. P.K. Gopal, (2011). Lactic Acid Bacteria | Lactobacillus spp.: Lactobacillus
acidophilusin Encyclopedia of Dairy Sciences (Second Edition),

9. Huynh A. Hong, Le Hong Duc, Simon M. Cutting, (2005). The use of bacterial
spore formers as probiotics FEMS Microbiology Reviews 29 813-835.

10. Thomas Bintsis, (2018). Lactic acid bacteria as starter cultures: An update in
their metabolism and genetics. AIMS Microbiology, 11 December, 4(4): 665-684.
11. Nagla Abdel Moniem Radi , Abeer Ahmed Abdelmonem and Adel Ahmed
Ziada, (2015). A study on the antifungal effects of lactobacillus spp. on candida.
al-azhar assiut medical journal vol 13, no 1, janurey .

12. Atanassova M, Choiset Y, Dalgalarrondo M, Chobert JM, Dousset X, Ivanova
I, Haertle T. (2003). Isolation and partial biochemical characterization of
proteinaceous anti - bacteria and anti —yeast compound produced by Lactobacillus
paracasei subsp Paracasei, strain M3. | J Food Microbiol, 87, 63-73.

13.Salaj R, Stofilova J, Soltesovd A, Hertelyova Z, Hijova E, Bertkova |, et al.
The effects of two Lactobacillus plantarum strains on rat lipid metabolism
receiving a high fat diet. ScientificWorld Journal. 2013;2013:135142. [Europe
PMC free article] [Abstract]

14. Author links open overlay panelv.k.batishramlaisunitagrover, (1990). Studies
on environmental and nutritional factors on production of antifungal substance by
Lactobacillus acidophilus R. Food Microbiology, September,Volume 7, Issue 3,
Pages 199-206

15. Valérie Coeuret, Ségolene Dubernet, Marion Bernardeau, Micheline Gueguen
and Jean Paul Vernoux, (2003). Isolation, characterisation and identification of
lactobacilli focusing mainly on cheeses and other dairy products, Volume 83,
Number 4, p.269 - 306

16. rui kano*, masahiko nagatat, takayuki suzukif, shinichi watanabe§, hiroshi
kamata* & atsuhiko hasegawa, (2010). Isolation of Trichophyton rubrum var,
raubitschekii from a dog. Medical Mycology June, 48, 653-655

17. Amin  Gharanfoli, Elaheh  Mahmoudi,Roya  Torabizadeh, Farzad
Katiraee, and Saeid Faraji, (2019). Isolation, characterization, and molecular
identification of Candida species from urinary tract infections, current medical
mycology, 5(2): 33-36

18. Laura Wiebusch , Adriana Aradjo de Almeida-Apolonio , Luana Mireli
Carbonera Rodrigues, (2017). Candida albicans isolated from urine: Phenotypic
and molecular identification, virulence factors and antifungal susceptibility. July
Volume 7, Issue 7, Pages 624-628

19. O Cortés-Zavaleta, A Lbpez-Malo, A Hernandez-Mendoza,H S Garcia,
(2014). Antifungal activity of lactobacilli and its relationship with 3-phenyllactic
acid production. Int J Food Microbiol Mar 3;173:30-5.

20. ulrich schillinger* and friedrich-karl lucke, (1989). Antibacterial activity of
lactobacillus sake isolated from meat. applied and environmental microbiology.
aug., p. 1901-1906

21. Huilin Su, Ann Packeu, Sarah A. Ahmed, Abdullah M. S. Al-Hatmi, Oliver
Blechert, Macit  Ilkit, Ferry ~ Hagen, Yvonne  Graser, Weida  Liu, Shuwen
Deng, Marijke Hendrickx, Jinhua Xu, Min Zhu, Sybren de Hoog, (2019). Species
Distinction in the Trichophyton rubrum Complex. September, Volume 57 Issue 9.
22. Youcef Megri Amir ArastehfarTeun Boekhout, Farnaz Daneshnia, Caroline
Hortnagl, Bettina  Sartori, Ahmed  Hafez, Weihua  Pan, Cornelia  Lass-
Florl, and Boussad Hamrioui.2020. Candida tropicalis is the most prevalent yeast

7621


https://www.sciencedirect.com/science/article/pii/B9780123744074002600
https://www.sciencedirect.com/science/article/pii/B9780123744074002600
https://www.sciencedirect.com/referencework/9780123744074/encyclopedia-of-dairy-sciences
http://europepmc.org/articles/PMC3891428/
http://europepmc.org/articles/PMC3891428/
http://europepmc.org/article/MED/24470789
https://www.sciencedirect.com/science/article/abs/pii/074000209090025D#!
https://www.sciencedirect.com/science/article/abs/pii/074000209090025D#!
https://www.sciencedirect.com/science/article/abs/pii/074000209090025D#!
https://www.sciencedirect.com/science/journal/07400020
https://www.sciencedirect.com/science/journal/07400020/7/3
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gharanfoli%20A%5BAuthor%5D&cauthor=true&cauthor_uid=31321336
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mahmoudi%20E%5BAuthor%5D&cauthor=true&cauthor_uid=31321336
https://www.ncbi.nlm.nih.gov/pubmed/?term=Torabizadeh%20R%5BAuthor%5D&cauthor=true&cauthor_uid=31321336
https://www.ncbi.nlm.nih.gov/pubmed/?term=Katiraee%20F%5BAuthor%5D&cauthor=true&cauthor_uid=31321336
https://www.ncbi.nlm.nih.gov/pubmed/?term=Katiraee%20F%5BAuthor%5D&cauthor=true&cauthor_uid=31321336
https://www.ncbi.nlm.nih.gov/pubmed/?term=Faraji%20S%5BAuthor%5D&cauthor=true&cauthor_uid=31321336
https://www.sciencedirect.com/science/journal/22211691/7/7
https://pubmed.ncbi.nlm.nih.gov/?term=Cort%C3%A9s-Zavaleta+O&cauthor_id=24412414
https://pubmed.ncbi.nlm.nih.gov/?term=L%C3%B3pez-Malo+A&cauthor_id=24412414
https://pubmed.ncbi.nlm.nih.gov/?term=Hern%C3%A1ndez-Mendoza+A&cauthor_id=24412414
https://pubmed.ncbi.nlm.nih.gov/?term=Garc%C3%ADa+HS&cauthor_id=24412414
https://www.ncbi.nlm.nih.gov/pubmed/?term=Megri%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=32264966
https://www.ncbi.nlm.nih.gov/pubmed/?term=Arastehfar%20A%5BAuthor%5D&cauthor=true&cauthor_uid=32264966
https://www.ncbi.nlm.nih.gov/pubmed/?term=Boekhout%20T%5BAuthor%5D&cauthor=true&cauthor_uid=32264966
https://www.ncbi.nlm.nih.gov/pubmed/?term=Daneshnia%20F%5BAuthor%5D&cauthor=true&cauthor_uid=32264966
https://www.ncbi.nlm.nih.gov/pubmed/?term=H%26%23x000f6%3Brtnagl%20C%5BAuthor%5D&cauthor=true&cauthor_uid=32264966
https://www.ncbi.nlm.nih.gov/pubmed/?term=H%26%23x000f6%3Brtnagl%20C%5BAuthor%5D&cauthor=true&cauthor_uid=32264966
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sartori%20B%5BAuthor%5D&cauthor=true&cauthor_uid=32264966
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hafez%20A%5BAuthor%5D&cauthor=true&cauthor_uid=32264966
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pan%20W%5BAuthor%5D&cauthor=true&cauthor_uid=32264966
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lass-Fl%26%23x000f6%3Brl%20C%5BAuthor%5D&cauthor=true&cauthor_uid=32264966
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lass-Fl%26%23x000f6%3Brl%20C%5BAuthor%5D&cauthor=true&cauthor_uid=32264966
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hamrioui%20B%5BAuthor%5D&cauthor=true&cauthor_uid=32264966

Antifungal Effect of Lactobacillus acidophilus crude extract PJAEE, 17 (7) (2020)

species causing candidemia in Algeria: the urgent need for antifungal stewardship
and infection control measures .Antimicrob Resist Infect Control ,v.9

23. Gil Mor and Ingrid Cardenas, (2010). The Immune System in Pregnancy: A
Unique Complexity. Am J Reprod Immunol. June ; 63(6): 425-433.

24. . Negri M, Martins M, Henriques M, Svidzinski T, (2010). Examination of
potential virulence factors of Candida tropicalis clinical isolates from hospitalized
patients. Mycopathologia 169: 175-182. 40. 21.0kungbowa FI, Isikhuemhen OS,
Dede APO (2003) He distribution frequency of Candida species in the
genitourinary tract among symptomatic individuals in Nigerian cities. Rev
Iberoam Micol 20: 60-63.

25. Badiee P, Hashemizadeh Z (2014). Opportunistic invasive fungal infections:
Diagnosis & clinical management. Indian J Med Res 139: 195-204.

26. Nur Saidah Said , Deka Uli Fahrodi , Ratmawati Malaka , Fatma Maruddin,
(2018).The characteristics of lactic acid bacteria isolated from Indonesian
commercial kefir grain. Malaysian Journal of Microbiology,.Vol 14(7), pp. 632-
639

27. Sahar Karami, Mohammad Roayaei, Elnaz Zahedi, Mahmoud Bahmani, Leila
Mahmoodnia, Hosha  Hamzavi, and Mahmoud  Rafieian-Kopaei,  (2017).
Antifungal effects of Lactobacillus species isolated from local dairy products. Int
J Pharm Investig. Apr-Jun; 7(2): 77-81

28. Gerbaldo GA, Barberis C, Pascual L, Dalcero A, andBarberis L., (2012).
Antifungal activity of two Lactobacillus strains with potential probiotic
properties.FEMS Microbiol Lett. Jul; 332(1):27-33.

29. Ruiz FO, Gerbaldo G, Asurmendi P, Pascual LM, Giordano W, Barberis IL,
(2009).

Antimicrobial activity, inhibition of urogenital pathogens, and synergistic
interactions between lactobacillus strains. Curr Microbiol. Nov; 59(5):497-501

7622


https://www.ncbi.nlm.nih.gov/pmc/journals/1870/
https://www.ncbi.nlm.nih.gov/pmc/issues/348963/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Karami%20S%5BAuthor%5D&cauthor=true&cauthor_uid=28929049
https://www.ncbi.nlm.nih.gov/pubmed/?term=Roayaei%20M%5BAuthor%5D&cauthor=true&cauthor_uid=28929049
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zahedi%20E%5BAuthor%5D&cauthor=true&cauthor_uid=28929049
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bahmani%20M%5BAuthor%5D&cauthor=true&cauthor_uid=28929049
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mahmoodnia%20L%5BAuthor%5D&cauthor=true&cauthor_uid=28929049
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mahmoodnia%20L%5BAuthor%5D&cauthor=true&cauthor_uid=28929049
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hamzavi%20H%5BAuthor%5D&cauthor=true&cauthor_uid=28929049
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rafieian-Kopaei%20M%5BAuthor%5D&cauthor=true&cauthor_uid=28929049
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5553267/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5553267/

