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Abstract 
The major lipid compositions of Sporothrix schenckii were investigated in this study. Phospholipids 
accounted for 55.8% followed by total cholesterol (16.7%) and triglycerides (5.4%). Amongst phospholipid 
fractions, phosphatidyl choline, phosphatidyl ethanolamine and sphingomyelin were the major components 
and phosphatidyl inositol, phosphatidyl serine and lysophosphatidyl choline was present in minute amounts. 
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Introduction 
Sporothrix schenckii is a pathogenic dimorphic fungus 
that produces various forms of clinical disease. 
Sporotrichosis can be subacute or chronic, cutaneous  
or subcutaneous and is often associated with 
lymphangitis with or without lymph node enlargement 
(Travassors, 1985; Barrows et al., 2011). Systemic forms 
of the disease have also been reported, especially in 
immunocompromised individuals (Farley et al., 1991). 
The underlying basis for the various clinical forms of 
sporotrichosis is not fully understood. The clinical forms 
have been attributed to the size of the initial fungal 
inoculum, the nature of host's immune response, the 
virulence of the infecting fungal isolate, the depth of 
traumatic inoculation and the thermal tolerance of the 
fungus. More than one of these factors may contribute to 
the development of sporotrichosis (Barrows et al., 2011). 
 
Lipids are vital components of all biological membranes 
and are directly responsible for maintenance of cellular 
integrity to a large extent. There is paucity of the 
literature concerning the lipid constituents of fungi as 
such and of Sporothrix schenckii in particular. A few 
studies conducted on these lines mainly deal with yeasts 
or dermatophytes (Letters, 1966; Khullar, 1978, 1979). 
Sporothrix schenckii, a fungus is widely prevalent in the 
state of Himachal Pradesh and other parts of the country 
and is the etiological agent of sporotrichosis (Singh et al., 
1983). Lipids can play a significant role in the fungal 
pathogenicity and may also act as an important skin 
testing antigen (Anderson et al., 1976). In the light of this, 
this study was aimed to investigate the lipid constituents 
of S. schenckii. 
 
Materials and methods 
Test organism: A single strain of S. schenckii S-20/87, 
isolated from a case of lymphocutaneous type of 
sporotrichosis was used in the study.  
 
 

 
Fig. 1. Yeast phase of S. schenckii in gram staining. 

 
 
Identification of fungi: The strain used in this study was 
characterized by growing at 25C and 37C on 
Sabouraud Dextrose Agar (SDA) or Blood Glucose 
Cystine agar for mycelial and yeast phase of growth  
(Fig. 1). Further, it was inoculated intraperitoneally in 
male mice and the Strauss reaction was observed after 
14 d inoculation. The animal was sacrificed and the 
peritoneal exudate was found to be positive for cigar 
shaped bodies and various other morphological features 
consistent with Sporothrix schenckii. Further, the 
biochemical studies for the assimilation of creatinine, 
creatine and guanidoacetic acid were also done to 
confirm the fungus (Emmons, 1977). Ethical clearance 
for the study was obtained from the institutional ethical 
committee. 
 
Lipid extraction: The fungus was inoculated on SDA and 
incubated at 25C. On the 8th day of inoculation, the 
period of exponential phase, the growth was carefully 
scrapped and weighed. The lipids were extracted in 
chloroform: methanol (2:1 v/v) following the method of 
Folch et al. (1957). Total lipids were determined by 
gravimetry. Total phospholipid was calculated by 
estimating phosphorus content in the lipid extract 
employing the method of Bartlett (1959).  

SHORT COMMUNICATION 



 
J. Acad. Indus. Res. Vol. 1(9) February 2013                        569 
 

©Youth Education and Research Trust (YERT)                                                                        Prem Singh Grover et al., 2013 
 

 
Various phospholipid fractions were resolved on  
silica gel G coated 5 mm glass plates using chloroform: 
methanol: ammonia (65:25:4 v/v) as the developing 
solvent employing thin layer chromatography. Running 
authentic standards and exposing the plates to iodine 
vapours identified the spots of various phospholipids. 
Spots were scrapped off the plates into glass tubes and 
phospholipids were quantitatively determined by 
estimating phospholipid phosphorus (Bartlett, 1959). 
Neutral lipids were also resolved on silica gel G coated 
thin layer glass plates using petroleum ether: diethyl 
ether: acetic acid (90:10:1 v/v) as the developing solvent.  
Various lipid fractions were identified on the thin layer 
plates by simultaneously running the authentic 
standards. Elution of free and esterified cholesterol and 
triglycerides was done and estimated by employing the 
method of Zlatkis et al. (1953) and Handel and Zilversmit 
(1957) respectively. 
 
Results   
The major classes of lipids in S. schenckii are shown in 
Table 1. Of the total lipids (18.6 mg/g of wet wt.), 
phospholipid, total cholesterol and triglycerides 
contributed 10.36+/-0.25, 1.00+/-0.08 and 3.10+/-0.25 
mg/g of wet wt. respectively. Individual phospholipids 
were also examined and the results are shown in  
Table 2. The major phospholipid fractions were 
phosphatidyl choline, phosphatidyl ethanolamine and 
sphingomyelin and these contributed (in mg/g of wet wt.) 
3.66 +/- 0.11, 2.82 +/- 0.12 and 1.43 +/- 0.07 respectively 
while phosphatidyl inositol, phosphatidyl serine and 
lysophosphatidyl choline together comprised of  
 2.44 +/- 0.17. 
 
Discussion   
The lipids have been extensively studied in bacteria but 
to a much lesser extent in fungi. Nevertheless, fungal 
phospholipids have assumed importance because of the 
fact that these have been implicated in allergic reaction 
besides being involved in membrane functions. A careful 
search in Medline reveals no study on this aspect of  
S. schenckii. Though there are reports on acid 
phosphatase and peptido-polysachharide of S. schenckii 
(Garrisin and Wilfered, 1983; Lopes Alves et al., 1992, 
1994; Fernandis et al., 1999). In this study, the most 
abundant lipid fraction comprised of the phospholipids 
(55.8%) followed by total cholesterol (16.7%) and 
triglycerides (5.4%) when expressed in percentage of the 
total lipids. However, 22.1% of other lipid fractions were 
also present which were not further identified.  
This is evident from the study where free cholesterol 
comprises 73% and esterified cholesterol 27% of the 
total cholesterol content in S. schenckii fungus.  
Khullar (1978, 1979) has also identified these major lipid 
constituents in Microsporum gypseum and 
Epidermophyton floccosum. Phospholipid fractions were 
also identified in S. schenckii and it is observed that the 
most abundant phospholipids are phosphatidyl choline, 
phosphatidyl ethanolamine and sphingomyelin.  

 
 

Table 1. Major lipid constituents of Sporothrix schenckii. 

Constituents 
mg/g of wet wt. 

(Mean of +/- S.D of 
6 observations) 

Total 
lipids 
(%) 

Total lipids 18.56 - 
Total phospholipids 10.36 +/- 0.25 55.8 
Triglycerides 3.10 +/- 0.25 16.7 
Total cholesterol 1.00 +/- 0.08 5.4 
Free cholesterol 0.73 +/- 0.08 3.94 
Esterified cholesterol 0.27 +/- 0.01 1.45 
Other lipids 4.01 +/- 0.21 22.1 

 

 
However, lysophosphatidyl choline phosphatidyl serine 
and phosphatidyl inositol have also been identified but in 
minute quantities. Phosphatidyl choline, phosphatidyl 
ethanolamine and sphingomyelin amounted to 19.8%, 
15.12% and 7.7% respectively while all other together 
constituted 13.1% of the total lipids of S. schenckii. 
These results are comparable with the findings of Letters 
(1966) who also reported the presence in abundance, of 
phosphatidyl choline, phosphatidyl ethanolamine and 
phosphatidyl serine in Saccharomyces cerevisiae. 
However, this study was in difference with the study of 
Letters (1966) to the extent that S. schenckii is having 
more of sphingomyelin (13.8%) than to that of  
S. cerevisiae (2.4%). On the other hand, Sawyer et al. 
(1975) has shown the presence phosphatidyl choline, 
phosphatidyl ethanolamine, phosphatidyl inositol and 
phosphatidyl serine as the phosphatides of Trichophyton 
terrestre, while Khullar (1978, 1979) has reported the 
presence of phosphatidyl choline, phosphatidyl serine 
and phosphatidyl ethanolamine, as the major 
phospholipid fraction in Microsporum gypseum and 
Epidermophyton floccosum. 
 
Conclusion 
The quantitative characterization of lipids in S. schenckii 
opens the new fields of study to know the individual 
pathogenicity of the lipids of S. schenckii. This study 
shows the quantitative estimation of different lipids 
present in S. schenckii, which may be further studied for 
their individual pathogenicity.  

Table 2. Phospholipid fractions of Sporothrix schenckii. 

Fraction 

mg/g of  
wet wt.  

(Mean of  
+/- S.D of 6 

observations) 

Phospholipids 
(%) 

Total 
lipids (%) 

Phosphatidyl 
choline 3.68 +/- 0.11 35.5 19.8 

Phosphatidyl 
ethanolamine 2.82 +/- 0.12 27.2 15.2 

Sphingomyelin 1.43 +/- 0.07 13.8 7.7 
Phosphatidyl 

inositol,  
Phosphatidyl 

serine,  
Lysophosphatidyl 

choline  

2.44 +/- 0.17 23.5 13.1 
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