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Abstract 

  This aimed to investigate of toxigenic fungi associated with sinusitis  therefore 

75specimens were collected from  patients suffers from Rhino sinusitis sinusitis after 

diagnosis by specialist physician  and attended to Al-diwanyah teaching hospitals and 

investigate the ability of some fungi on mycotoxin production. 

   The prevalence of fungal sinusitis in our study was 60%. Aspergillus spp was the 

most commonly isolated species with percentage (44.44%)of fungus and this fungi 

had ability to produce Aflatoxin that appear as florescent blue spot on TLC plates 

when Checked  under UV.   
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Introduction  

     The term Rhinosinusitis (RS) refers to the inflammation of nasal and paranasal 

sinus mucosa caused by either infectious (bacterial or fungal) or non-infectious 

(allergic or non-allergic or immunological causes. Fungal rhinosinusitis (FRS) is 

defined as the rhinosinusitis where fungi are responsible for causing the 

immunopathogenesis. The disease impairs the quality of life and creates 

socioeconomic loss. (Chatterjee and Chakrabarti,2009). 

      Rhino sinusitis affects about 20% of the population once in a lifetime, In the US, 

4% of adults are affected annually [Schiller etal.,2012]. The prevalence of FRS is 

difficult to assess due to controversy about its definition. The prevalence would be 

very high if we agree with Ponikau et al.’s proposition that all Chronic Rhinosinusitis 

(CRS) cases are due to fungi (Ponikau etal.,1999). Overall, CRS affects 1%–1.5%, 

11% and 12.5% of the population in North India (rural), the European Union and the 

US, respectively (Chakrabarti etal.,2015; Pleis etal.,2010] . Currently, AFRS is 

responsible for 7%–12% of CRS cases undergoing sinus surgery . Of the total cases of 

CRS, FRS is observed in 27.2% cases 1.1 persons per 1000 population) in India 

indicating high burden of FRS cases in rural northern India .Climate possibly plays an 

important role in the considerably high prevalence of FRS cases in India, Sudan, and 

Pakistan. (Bachert and Holtappels,2015; Rupa etal.,2002). 

    The allergic fungal rhinosinusitis  (AFRS) is observed commonly in young adult 

males from rural areas attributed to their work in the fields in warm climates, thus 

predisposing them to nasal mucosal injury and fungal colonization .                             

(Chakrabarti etal.,1992). Other predisposing factors include African-American origin, 

structural anomalies, and low socioeconomic status. Bony erosion is 15 times more 

common in African-Americans with higher rate of intra orbital and intracranial 
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extension of the lesion (White etal.,2015) While other researcher failed to observe any 

correlation between bony erosion and low socioeconomic status, other studies have 

found a significant correlation between the bony erosion and inhabitants of low-

income countries with poor housing conditions [Wise etal.,2008]. However, the 

pathology of fungal rhinosinusitis in some patients could not be explained, as allergic 

inflammation was a predominant feature in those lesions. Safirstein first coined the 

term “allergic Aspergillus sinusitis” in a patient to explain simultaneous involvement 

of lung and sinuses with similar pathology . Subsequently in 1981, Millar described 

sinus symptoms with allergic pathology in five patients, though simultaneous history 

of allergic bronchopulmonary aspergillosis (ABPA) was seen in only one patient 

(Millar and Johnston,1981). He coined the term “allergic aspergillosis of paranasal 

sinuses” as the mucus from sinuses of these patients histologically simulated the 

mucus plugs expectorated by ABPA patients and patients demonstrating a type I 

hypersensitivity reaction to A. fumigatus. Aspergillus hyphae were detected in seven 

of those samples (mostly from young adult patients) simulating ABPA and leading to 

coinage of “Allergic Aspergillus Sinusitis (AAS).” This represented the fourth type of 

sinus aspergillosis described at that time following fulminant, indolent and localized 

non-invasive fungal ball (mycetoma)-like varieties (Katzenstein etal.,1983).  

        However, the term AAS was changed to “allergic fungal sinusitis” when 

etiologic agents other than Aspergillus spp. (dematiaceous group including Bipolaris 

spp., Alternaria spp., Curvularia spp.) were identified (Allphin etal.,1991;, Slavin 

,2006).Some of these fungi had ability to produce the mycotoxins which are toxic 

compounds that are naturally produced by certain types of moulds (fungi). several 

hundred different mycotoxins have been identified, but the most commonly observed 

mycotoxins that present a concern to human health and livestock include aflatoxins, 

ochratoxin A, patulin, fumonisins, zearalenone and nivalenol/deoxynivalenol. 

Mycotoxins can cause a variety of adverse health effects and pose a serious health 

threat to both humans and livestock.( Winnie and Sabran,2018). 

   In this study we amid to investigation ability of some fungi isolated from rhino 

sinusitis on producing of mycotoxins. 

Material and Methods  

    After having the Ethical agreement of the patients, we started nasal specimens' 

collection form patients suffers from Rhino sinusitis whom attended to AL-Diwaniyah 

teaching hospitals with help specialist doctor, throughout the period from October 

2018 till February 2019. There were 75 patients were screened during the study 

period. 

Specimens collection  

       Specimens for fungal culture were obtained After checking patient do not use the 

antibiotics   with the help of the specialist doctor, by diagnostic nasal endoscopy. 

sinus aspirate was subjected to potassium hydroxide mount, and, if fungal elements 

were identified, then fungal culture was done on Sabouraud dextrose agar that contain 

chloramphenicol (0.25 l mg / ml) to prevent the growth of bacteria and incubated at 
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25°C and 37°C for 4 weeks, after growing of fungi were purified by re culture it on 

the media to get pure colonies. (Ferguson ,2005). 

    The developing colonies were diagnosed depending on the phenotypic 

characteristics of the colonies, which included color, odor, growth speed, height, 

tissue and pigment production, as well as microscopic characteristics by using15% 

potassium hydroxide solution and blue cotton dye to detect shape of hyphae, spores of 

fungi depending on ( (Baron etal., 1994) . 

Toxins Extraction  

    The isolates of Aspergillus spp.  were investigated for the production of the AFs 

using Coconut liquid medium. About 1ml of the mold spore                                                  

suspension was inoculated in 25ml of Coconut liquid medium in sterile cups and 

incubated at 28 ± 2ºC for 10 days in triplicates, for AFs detection (Pane etal.,2012). 

After incubation, the contents of each cup were filtered through whatman filter paper 

No.1 under vacuum.  The filtrate was extracted with 25ml of chloroform in a 

separating funnel with gentle shaking for 1min then let until two layers separated. The 

lower layer (organic) was taken and evaporated to dryness in oven at 40-50ºC. The 

residue was re-dissolved in 1ml of chloroform and the containers were stored at -20ºC 

until uses.(AL-Jassani and AL-Meamar ,2017) 

TLC Test  

   TLC was carried  out  on  a  silica  gel  60  plate 20  ×  20cm  (Merck,  Germany)  

and  with modification  using  toluene:  chloroform: acetone  (15:75:10  v/v)  as  

mobile  phases  [Yazdani etal.,2011]. AFs mix standard (20μl) (Sigma, USA) and50μl 

of  test  samples  were  spotted  on  TLC plates  and  was  run  for  60min  at  room 

temperature.  Plates were  air-dried  and checked  over  a  UV  Transilluminator 

(360nm). The AF spots were marked and  the retention factor (Rf) value was 

calculated for each  spot  in  comparison  with  the standard.( AOAC,1984     ). 

 

Results and Discussion 

    Results of this study showed that 45/75 (60%) from patients had positive culture for 

fungi (Figure 1). this results disagree with results of (Suresh  etal.,2016) whom 

showed that (30%) from patients infected with fungi . Fungal infections can occur in 

any age group, but symptoms differ based on the immunity status of the individual. A 

high index of suspicion is needed for the diagnosis of fungal rhinosinusitis when 

patients present with symptoms similar to chronic sinus infection resistant to 

conventional antibiotic therapy. (Milosevic etal.1969). 
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       Figure (1) percentage of infected and un –infected patients with fungi 

Aspergillus spp is the most common isolates in fungal rhinosinusitis. Where  number 

of its  isolates were 20(44.44%)  table (1) this results Similar to results of AL-shibly 

etal.,2019  who record that  Aspergillus spp was most common fungi isolated from 

sinusitis while Sandeep etal.(2016) referred that  Candida was the most common 

organism isolated (26.6%) in rhino sinusitis . Alternaria spp and Candida albicans 

account 20% from isolates while Mucor spp and Penicillium spp formed 11.11% 

and 4.44% respectively. 

    Aspergillus, a common mold that lives indoors and outdoors Most people breathe 

in Aspergillus spores every day without getting sick. However, people with weakened 

immune systems or lung diseases are at a higher risk of developing health problems 

due to Aspergillus. It is had large numbers of spores which is the main source of 

infection and spread in the weather and It is known for its strong resistance to 

antibiotics.(CDC,2019).  

    Chronic fungal sinusitis in apparently normal hosts is probably more common in 

the Recent years , and a variety of saprophytic fungi have been isolated. Infection may 

take the form of a fungus ball in the sinus, allergic fungal sinusitis or, rarely, locally 

invasive infection which may be confused with Wegener’s granulomatosis or 

squamous cell carcinoma. Community-acquired chronic fungal sinusitis is a relatively 

common problem in some tropical and subtropical countries, eg in Africa and India, 

and imported cases may be encountered. The commonest cause overall is A. flavus. In 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Suresh%20S%5BAuthor%5D&cauthor=true&cauthor_uid=27349695
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some instances invasive disease will develop, other fungi should be considered in 

relation to the country of origin and travel history of the patient.(Cheng etal.,2014). 

    Fungal Rhino sinusitis RS with complex immune modulation in its pathogenesis 

Geographical variation, it is reported in areas with warm, dry and humid climate 

(Aeumjaturapa etal.,2003). The high prevalence of the disease is noted in India, North 

Africa, the Middle East and southeastern and southwestern parts of the US (especially 

Mississippi basin) ( Saravanan, etal.,2006; Lanza etal.,2006). Northern states of the 

US have a lower frequency of 0.4%, while Southern states reported 10% ( Ferguson 

etal.,2000). AFRS constitutes the highest number of cases of CRS in India accounting 

for 56%–79% of cases (Das etal.,2009; Michael etal.,2008). FRS cases are also 

reported from Australia, Malaysia, and Thailand [Aeumjaturapat etal.,2003;, Goh 

etal.,2005). 

Table (1)Number  and  percentage  of  fungal isolates of patients with Rhino 

sinusitis  

Fungal species No. of isolates % 

Aspergillus spp 20 44.44 

Alternaria  spp 9 20 

Candida spp 9 20 

Penicillium spp 5 11.11 

Mucor spp 2 4.44 

Total 45 100 

 

  In this study we examined the ability of most common fungi in this study 

(Aspergillus spp) on Aflatoxin production   that appear as Blue spot under UV on 

TLC Plate with Rf= (73-80) results showed that 11/20 (55%) from isolate had ability 

of AF production as show in figure (2,3). 

  Aflatoxins are poisonous carcinogens that are produced by 

certain molds (Aspergillus flavus and Aspergillus parasiticus) Aflatoxins have been 

reported to affect the various body organs like the liver, kidneys, lungs, brain, testes 

and many endocrine and exocrine organs, the heart, skeletal muscles and the different 

body systems After entering the body, the aflatoxins are absorbed across the cell 

membranes where they reach the blood circulation. They are distributed in blood to 

different tissues and to the liver, the main organ of metabolism of xenobiotics. 

Aflatoxins are mainly metabolized by the liver to a reactive epoxide intermediate or 

hydroxylated to become the less harmful aflatoxin M1 ( Usha etal.,2017). In humans 

and susceptible animal species, aflatoxins especially Aflatoxins B1 are metabolized 

by cytochrome P450 (CYP450) microsomal enzymes to aflatoxin-8,9-epoxide, a 

reactive form that binds to DNA and to albumin in the blood serum, forming adducts 

and hence causing DNA damage (Godfrey etal.,2013). Orbital cellulitis was the most 

common complication of  toxigenic fungal rhinosinusitis. 

 

 

https://en.wikipedia.org/wiki/Toxicity
https://en.wikipedia.org/wiki/Carcinogen
https://en.wikipedia.org/wiki/Mold
https://en.wikipedia.org/wiki/Aspergillus_flavus
https://en.wikipedia.org/wiki/Aspergillus_parasiticus
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        Figure (2) & Figure (3) Ability of (1-11) Aspergillus isolates to produce 

Aflatoxin              S =Standard Aflatoxin  

   Aflatoxins  cause  acute  and  long  term  (chronic) carcinogenicity  and  toxicity  

,However, there are some microsomal systems present  in  the  body  which  are  quite  

helpful  in converting  harmful  B1  Aflatoxins  into  non-toxic metabolites.  These  

S 5                 1             2           3              4  

11         10            6             7              8         9   

Figure (2) 

Figure (3) 
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tiny  systematic  structures, microsomal  systems,  are  not  quite  sufficient  in 

converting all the aflatoxins into the mild form. Thus, we are  still left  with potential  

vulnerability towards the toxicity  caused by  the aflatoxins  (Patterson and Alicroft,  

1970).  It  has  been  reported  from  Uganda that a  14 years  old boy died  because 

high  levels of aflatoxins  in his  diet  caused acute  necrosis  in liver (Serck-Hanssen,  

1970). 

Conclusion  

The role of Fungi is clearly important to ENT surgeons and has been very  necessary 

subject to much discussion in the in many studies. The impact of fungi in the upper 

airways is wider than just its role in fungal sinusitis and it has ability to produce the 

mycotoxins that had very dangerous effects. 
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