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The purpose of our study is to focus on the causes of infectious diseases 

and on the reactions of the host to the pathogens. Although the advent 

od antibiotics and vaccines has certainly taken the dread out of many 

infectious diseases, the treat of infection is still a fact of life. New 

pathogens are constantly being discovered, strains of old ones have 

developed resistance to antibiotics, making therapy more and more 

difficult, while incurable diseases like AIDS, rabies etc. are still with 

us. Infectious diseases have been known for thousands of years, 

although accurate information on their etiology has only been available 

for about a century. We focussed on the broad knowledge of the 

etiologic organisms causing disease and the pathogenetic mechanisms 

leading to clinically manifest infections into its users. This knowledge 

is needed for every individual and a prerequisite for the diagnosis, 

therapy and prevention of infectious diseases. 
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Introduction:- 
Human skin is perhaps the greatest organ in the body, representing around 10% of complete body weight. For an 

average human, it weighs generally 5kg and covers a surface space of 2 sq. mt. Skin comprises of Epidermis, 

dermis, and hypodermis
1
. The epidermis is the top layer of the skin, and it is composed of keratinocytes, which are 

quickly separating undifferentiated organisms that help produce epidermal cells
2
. The dermis, the subsequent layer, 

is comprised of collagen strands in a gel-like state, just as fibroblasts. It supports the limiting of the epidermis, 

permitting it to adjust to the state of the body. The subcutaneous layer, which is the most profound layer of the skin, 

is for the most part comprised of greasy tissue
3
.  

 

The outside skin layer's essential occupation is to give a solid obstruction that secures the whole body. It fills in as 

the underlying line of protection
4
. It secures against radiation, infection, gases, poisons, and an assortment of other 

destructive substances. Skin conditions contribute 1.79% of the worldwide weight of infection around the world
5
. 

American Academy of Dermatology Association reports that 1 out of 4 individuals in the United States have a skin 

infection. Skin is suspectable to different contaminations brought about by various microorganisms like microscopic 

organisms, growths, protozoa, infections. Around 0.15% skin illnesses are brought about by organisms
6
. 
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Fungus 

A fungus is a primitive organism. There are millions of species of fungi. They can be plant on the soil, on shops, on 

shells around the house, and on your skin. Mycosis, or fungal infection, is a complaint caused by fungus
7
. Different 

kinds are generally classified as superficial, subcutaneous, or systemic, depending on where area of the body is 

tormented. Tinea pedis, tinea corporis, tinea corporis, tinea Eumycetoma and chromoblastomycosis are two 

subcutaneous kinds that affect apkins in and under the skin. Cryptococcosis, histoplasmosis, pneumocystis 

pneumonia, aspergillosis, and Mucor mycosis are exemplifications of systemic fungal conditions. A fungal infection 

within or beneath the skin can beget a bulge and skin changes
8
. People with a weakened vulnerable immune system 

are more susceptible to contract it. This includes persons who have HIV/ AIDS and those who are entering specifics 

like steroids or cancer curatives. Provocations, moulds, and fungi that can survive as both a mould and a incentive 

are among the fungi that beget ails in humans. In certain cases, defiled towel must be surgically removed. Fungal 

infections are current and have a global distribution, impacting about one billion individualities each time. In 2020, 

an estimated1.7 million people will die from fungal illness. Several conditions are overlooked, including 

sporotrichosis, chromoblastomycosis, and mycetoma
9
. 

 

Aspergillus Niger- 

Aspergillus Niger is a fungus that belongs to the rubric Aspergillus. It's one of the most current species in the rubric 

Aspergillus
10

. It's a common food adulterant that produces a sickness known as" black earth"on colorful fruits and 

vegetables similar as grapes, apricots, onions, and peanuts. It's plant in soil and is constantly recorded from interior 

situations, where its black colonies are incorrect for Stachybotrys (species of which have also been called" black earth"). 

Some strains ofA. Niger have been claimed to induce strong mycotoxins nominated ochratoxins; still, other sources 

dispute this assertion, suggesting that the fungus species was misapplied
11

. Aspergillus Niger is classified as part of the 

Aspergillus subgenus Circumdati, section Nigri.A. tubingensis,A. foetidus,A. carbonarius, andA. awamori are among the 

15 black-spored species in the Nigri section that may be incorrect withA. Niger. Samson et. al. reported a number of 

morphologically analogous taxa in 2004. The ATCC 16404 Aspergillus Niger strain was reclassified as Aspergillus 

brasiliensis in 2007. This needed an update to the United States Pharmacopoeia and the European Pharmacopoeia, both of 

which are extensively used in the pharmaceutical sector
12

. 

 

Implications- 

Onions and cosmetic shops are infected with Aspergillus Niger, which produces sooty earth.A. Niger infection of onion 

seedlings can come systemic, appearing only when the conditions are right.A. Niger produces a frequent onion postharvest 

complaint in which black conidia can be seen between the bulb's scales
13

. Peanuts and grapes are also affected by the 

fungus.Aspergillus Niger is less likely than other Aspergillus species to beget mortal complaint. Humans may come bad in 

exceedingly rare cases; still, this is due to a deadly lung illness known as aspergillosis. Horticultural workers who gobble 

peat dust, which can be high in Aspergillus spores, are particularly susceptible to Aspergillosis. The fungus has also been 

discovered in ancient Egyptian grave corpses, which may be breathed whendisturbed.Otomycosis (fungal observance 

infections) caused byA. Niger can beget discomfort, temporary hail loss, and, in extreme cases,damage to the observance 

conduit and tympanic membrane
14

. 

 

The artificial turmoil ofA. Niger produces a variety of precious enzymes. For illustration,A. Niger glucoamylase (P69328) 

is used to make high-fructose sludge saccharinity, while pectinases (GH28) are employed in the clarifying of cider and 

wine
15

. Beano and other flatulence- reducing products contain nascence-galactosidase (GH27), an enzyme that breaks 

down certain complex carbohydrates. In the biotechnology sector,A. Niger is also used to make glamorous isotope- 

containing performances of natural macromolecules for NMR disquisition. Due to its strong affinity for-D-glucose, 

Aspergillus Niger is also grown for the birth of the enzyme glucose oxidase (P13006), which is employed in the creation 

of glucose biosensors.Gold, tableware, bobby, iron, and zinc cyano- essence complexes were plant in Aspergillus Niger 

growing in gold-mining results. The fungus also aids in the dissolution of heavy essence sulphides
16

.A. Niger has also 

been plant to be able of resolving acid mine drainage by bobby and manganese biosorption.A. Niger that has been alkali- 

treated binds to tableware to the tune of 10 of its dry weight. Gray biosorption occurs by stoichiometric exchange with the 

sorbent's Ca (II) and Mg (II). 

 

Mucor 

Mucor is a microbiological rubric comprising about 40 mould species belonging to the Mucoraceae family
17

. Species can 

be plant in soil, digestive systems, factory shells, certain crapola, similar as Tomme de Savoie, decaying vegetable waste, 

and iron oxide residue left before after the biosorption process. Colonies of this fungus are typically white to faceless or 

slate in color, and they grow snappily. On culture media, colonies can develop to be several centimeters altitudinous. Due 
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to the growth of spores, aged colonies turn slate to brown in color. Mucor spores, also known as sporangiospores, develop 

apical, globular sporangia that are supported and raised by a column- shaped columella. They can be simple or branching. 

The form and insertion of the columella, as well as the lack of stolons and rhizoids, distinguish Mucor species from 

moulds of the rubrics Absidia, Rhizomucor, and Rhizopus. Chlamydospores are produced by several Mucor species. Earth 

is formed bynon-septate hyphae raying at large angles (> 90 °) to induce irregularnon-septate hyphae
18

. 

 

Reproduction- 

Asexual reduplication is used by Mucor mucedo (rubric species). The conformation of standing hyphal sporangiophores. 

The sporangiophore's tip expands, forming a globose sporangium with uninucleate, haploid sporangiospores. The 

columella is a sporangiophore outgrowth that protrudes into the sporangium. The sporangium walls are fluently damaged, 

releasing the spores, which germinate snappily and produce new mycelium on suitable shells. Compatible strains produce 

gametangia, which are small, technical hyphae that arise during sexual reduplication. A thick-walled, globular 

zygosporangium formed when two complimentary gametangia unite
19

. 

 

Clinical Significance- 

Due to their incapability to develop in heated conditions close to 37 degrees, utmost species of'Mucorare unfit to infect 

humans and endothermic creatures. Zygomycosis is an opportunistic and constantly gormandize spreading necrotizing 

infection caused by thermotolerant organisms like Mucor indicus. Fungi warrant chlorophyll and are classified as 

saprophytes. That is, they get their food by breaking downnon-living organic stuff. It's plant in saprotrophs and is 

constantly linked to fungus (similar as Mucor) and soil bacteria.Cellulitis is a skin illness that affects the soft 

apkinsbeneath the face. It occurs when bacteria enter a skin break and spreads. Cellulitis accounts for0.04 of total skin 

conditions
20

. 

 

Bacteria- 

Bacteria are wide, generally free-living brutes that are constantly made up of just one naturalcell. They make up a broad 

group of prokaryotic organisms
21

. Bacteria play an important part inseveral stages of the nutrient cycle, similar as the 

obsession of nitrogen from the atmosphere.The corruption of dead cores is part of the nutrition cycle, and microorganisms 

areresponsible for the corruption stage.  

 

Pathogen: 

Beneficial commensals, which live on the skin and mucous membranes, and saprophytes,which live mostly in the soil and 

decomposing debris, are constantly present in the humanbody
22

. The nutrients in blood and tissue fluids are adequate to 

support the development ofmany bacteria. The body possesses defense systems that allow it to withstand 

microbialinvasion of its tissues and provide it with natural immunity or intrinsic resistance to numerousmicrobes.Each 

pathogen species has a distinct range of interactions with its human hosts. Skininfections, pneumonia, meningitis, and 

sepsis, a systemic inflammatory reaction resulting inshock, massive vasodilation, and death, can all be caused by bacteria 

such as Staphylococcusor Streptococcus. These organisms, on the other hand, are part of the natural human flora andcan 

be found on the skin or in the nose without causing any sickness
23

. 

 

Serratiamarcescens: - 

Serratia is a Yersiniaceae genus of Gram-negative, facultatively anaerobic rod-shaped bacteria
24

. S. marcescens, S. 

aquatilis, S. entomophila, S. ficaria, S. fonticola, S. grimesii, S. liquefaciens, S. microhaemolytica, S. myotis, S. 

nematodiphila, S. odoriferae, S. oryzae, S. proteamaculans, S. quinivorans, S. qui They may be found in water, soil, plants, 

and animals and are normally 1–5 m long. They do not form spores and can be found in water, soil, plants, and animals. 

S. marcescens is the most common, accounting for around half of all strains discovered. 

 

Serratia aquatilis is a new Serratia species discovered in drinking water
24

. 

 

Cellulitis is a skin illness that affects the soft tissues beneath the surface. It occurs when bacteria enter a skin break and 

spreads
25

. Cellulitis accounts for 0.04% of total skin diseases. Serratia marcescens is a gram-negative motile facultative 

anaerobic bacillus from the Enterobacteriaceae family that has been linked to septic shock deaths. Individuals in 

immunocompromised states, such as diabetics and severe cirrhosis patients, as well as immunocompetent populations, 

have been found to be affected by this pathogen
26

. Pneumonia, urinary tract infection, bacteremia, biliary tract infection, 

wound infection, meningitis, and endocarditis are among illnesses caused by S. marcescens. Cellulitis and necrotizing 

fasciitis (NF) are rare symptoms, although they can lead to severe sepsis and multiorgan failure. We present a case of 

cellulitis, bacteremia, septic shock, and multi-organ failure caused by an unusual cause
27

. 
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Opportunistic human pathogen: - 

S. marcescens, an opportunistic human disease, is considered to be spread by non-infected persons via hand-to-hand 

transfer, hospital equipment, and hospital employees. Serratia species prefer to invade the respiratory and urinary tracts in 

adults in hospitals rather than the gastrointestinal system. Serratia infection causes around 2% of nosocomial infections in 

the bloodstream, lower respiratory tract, urinary tract, surgical wounds, skin and soft tissues, and other conditions that are 

typically caused by other bacteria. In pediatric wards, outbreaks of S. marcescens meningitis, wound infections, and 

arthritis have occurred
28

. 

 

It is known to cause hospital and community acquired infections such as bacteremia, pneumonia, endocarditis, meningitis, 

and septic arthritis, but it is a rare cause of cellulitis or NF, especially in immunocompromised patients.Because the 

bacteria may be found in fresh, stagnant water, soil, and animals, community-acquired illnesses have been 

documented.Serratia bacteremia is caused by a community-acquired infection in around half of the cases (47 percent). 

Colonization can occur after earlier hospitalizations or operations, as our patient experienced after weekly paracentesis for 

end-stage liver illness and a recent catheterization for moderate aortic stenosis
29

. 

 

Pathogenesis: - 

It is known to create the red pigment prodigiosin. The development of serralysin (a protease enzyme), hemolysin Sh1A (a 

pore-forming exotoxin), and the formation of biofilm are all thought to have a role in pathogenesis. According to a mouse 

model, cell-mediated immunity in the spleen aids in the clearance of Serratia marcescens, hence splenectomized 

individuals are at a higher risk of severe soft tissue infection
30

. 

 

Treatment: - 

Renal illness, chemotherapy, immunosuppressants, steroid, and liver disease are all linked to severe septic shock and

 significant mortality in immunocompromised people
31

. Pain, erythema, and edoema often appear within 24 hours of

 direct tissue damage in immunocompromised persons, and can show as painful nodules, solitary plaques, ulcer, cell

ulitis, abscess, granulomatous ulcer, pyoderma gangrenosum, and NF in immunocompromised individuals. Due to re

sistant bacteria, highrisk individuals might acquire severe bacteremia and septic shock quickly.Oral therapy with 

amoxicalvulinic acid is preferable, but intravenous therapy with -lactamase inhibitors (ampicillin-

sulbactam/piperacillin-tazobactam) is preferred. Serratia marcescens, like other Enterobacteriaceae, has inherent 

resistance to penicillin, macrolide, first-generation cephalosporin, linezolid, and rifampin. Resistance to penicillins, 

cephalosporins, and carbapenems can be chromosomal or plasmid-mediated, with either AmpC—lactamase, 

extended-spectrum-lactamase, or carbapenemase being produced
32

. 

 

Conclusion:- 
The importance of microbial interactions in health and disease has been increasingly recognised in recent years, and 

as a result, many researchers have abandoned the historical separation of pro- and eukaryotes and begun 

investigating co-colonization and co-infections across kingdom boundaries.These interactions are intricate, and the 

type of contact that happens is frequently determined by a variety of pathogen,environmentaland host 

factors.Furthermore, understanding the pathways by which competing microorganisms counteract one another could 

lead to novel treatment options for serious human infections, which is now more than ever a critical need. 

 

References:- 
1. Forslind B, Engström S, Engblom J, Norlén L. A novel approach to the understanding of human skin barrier 

function. Journal of dermatological science. 1997 Feb 1;14(2):115-25. 

2. Rangel-Huerta E, Maldonado E. Transit-amplifying cells in the fast lane from stem cells towards 

differentiation. Stem Cells International. 2017 Aug 1;2017. 

3. Kanitakis J. Anatomy, histology and immunohistochemistry of normal human skin. European journal of 

dermatology. 2002 Jul 2;12(4):390-401. 

4. Johnson CC, Guy AW. Nonionizing electromagnetic wave effects in biological materials and systems. 

Proceedings of the IEEE. 1972 Jun;60(6):692-718. 

5. Karimkhani C, Dellavalle RP, Coffeng LE, Flohr C, Hay RJ, Langan SM, Nsoesie EO, Ferrari AJ, Erskine HE, 

Silverberg JI, Vos T. Global skin disease morbidity and mortality: an update from the global burden of disease 

study 2013. JAMA dermatology. 2017 May 1;153(5):406-12. 

6. Roth RR, James WD. Microbial ecology of the skin. Annual Reviews in Microbiology. 1988 Oct;42(1):441-64. 



ISSN: 2320-5407                                                                            Int. J. Adv. Res. 10(07), 204-208 

208 

 

7. Vaccari DA, Strom PF, Alleman JE. Environmental biology for engineers and scientists. John Wiley & Sons; 

2005 Oct 27. 

8. Richardson M, Lass‐ Flörl C. Changing epidemiology of systemic fungal infections. Clinical microbiology and 

infection. 2008 May;14:5-24. 

9. Brown GD, Denning DW, Gow NA, Levitz SM, Netea MG, White TC. Hidden killers: human fungal 

infections. Science translational medicine. 2012 Dec 19;4(165):165rv13-. 

10. Kuhn DM, Ghannoum M. Indoor mold, toxigenic fungi, and Stachybotryschartarum: infectious disease 

perspective. Clinical microbiology reviews. 2003 Jan;16(1):144-72. 

11. Hester RE, Harrison RM, editors. Food safety and food quality. Royal Society of Chemistry; 2001. 

12. Rägo L, Santoso B. Drug regulation: history, present and future. Drug benefits and risks: international textbook 

of clinical pharmacology. 2008;2:65-77. 

13. Waness A, EL‐ SAMEED YA, Mahboub B, Noshi M, AL‐ JAHDALI HA, Vats M, Mehta AC. Respiratory 

disorders in the Middle East: a review. Respirology. 2011 Jul;16(5):755-66. 

14. Kaczmarek M, Avery SV, Singleton I. Microbes associated with fresh produce: Sources, types and methods to 

reduce spoilage and contamination. InAdvances in applied microbiology 2019 Jan 1 (Vol. 107, pp. 29-82). 

Academic Press. 

15. Mulligan CN, Kamali M. Bioleaching of copper and other metals from low‐ grade oxidized mining ores by 

Aspergillus niger. Journal of Chemical Technology & Biotechnology: International Research in Process, 

Environmental & Clean Technology. 2003 May;78(5):497-503. 

16. D RAJPUT V, Minkina T, Kumari A, Shende SS, Ranjan A, Faizan M, Barakvov A, Gromovik A, Gorbunova 

N, Rajput P, Singh A. A review on nanobioremediation approaches for restoration of contaminated soil. 

Eurasian Journal of Soil Science. 2022;11(1):43-60. 

17. Gonzalez MO, Durairaj VD. Pediatric orbital disease. InSmith and Nesi’s Ophthalmic Plastic and 

Reconstructive Surgery 2012 (pp. 1005-1032). Springer, New York, NY. 

18. Benjamin RK, Mehrotra BS. Obligate azygospore formation in two species of Mucor (Mucorales). Aliso: A 

Journal of Systematic and Floristic Botany. 1963;5(3):235-45. 

19. Lee SC, Ni M, Li W, Shertz C, Heitman J. The evolution of sex: a perspective from the fungal kingdom. 

Microbiology and Molecular Biology Reviews. 2010 Jun;74(2):298-340. 

20. Lu XL, Najafzadeh MJ, Dolatabadi S, Ran YP, Gerrits van den Ende AH, Shen YN, Li CY, Xi LY, Hao F, Li 

RY, Hu ZM. Taxonomy and epidemiology of Mucor irregularis, agent of chronic cutaneous mucormycosis. 

Persoonia-Molecular Phylogeny and Evolution of Fungi. 2013 Jun 30;30(1):48-56. 

21. Alfano JR, Collmer A. Bacterial pathogens in plants: life up against the wall. The Plant Cell. 1996 

Oct;8(10):1683. 

22. Macpherson AJ, Harris NL. Interactions between commensal intestinal bacteria and the immune system. 

Nature Reviews Immunology. 2004 Jun;4(6):478-85. 

23. Guzman-Cottrill JA, Cheesebrough B, Nadel S, Goldstein B. 11 The Systemic Inflammatory Response 

Syndrome (SIRS), Sepsis, and Septic Shock. pediatrics. 2005;6:2-8. 

24. Wang, Juan, et al. "Serratia microhaemolytica sp. nov., isolated from an artificial lake in Southern 

China." Antonie van Leeuwenhoek 112.10 (2019): 1447-1456. 

25. Mahlen SD. Serratia infections: from military experiments to current practice. Clinical microbiology reviews. 

2011 Oct;24(4):755-91. 

26. Steyn L. The basics of bacterial skin infections. SA Pharmacist's Assistant. 2020 Sep 1;20(3):21-3. 

27. Puvanendran R, Huey JC, Pasupathy S. Necrotizing fasciitis. Canadian Family Physician. 2009 Oct 

1;55(10):981-7. 

28. Rennie-Meyer K. Preventing the spread of infection. Foundations of Nursing Practice: Fundamentals of 

Holistic Care. 2007 Feb 15:391-423. 

29. Mullen JT, Abdalla EK. Hepatobiliary and Pancreatic Disorders. Internal Medical Care of Cancer Patients. 

2007:258. 

30. Fournier JB, Dabiri G, Thomas V, Skowron G, Carson P, Falanga V. Serratia marcescens bullous cellulitis in a 

splenectomized patient: a case report and review of the literature. The International Journal of Lower Extremity 

Wounds. 2016 Jun;15(2):161-8. 

31. Poutsiaka DD, Davidson LE, Kahn KL, Bates DW, Snydman DR, Hibberd PL. Risk factors for death after 

sepsis in patients immunosuppressed before the onset of sepsis. Scandinavian journal of infectious diseases. 

2009 Jan 1;41(6-7):469-79. 

32. Philippon A, Arlet G, Lagrange PH. Origin and impact of plasmid-mediated extended-spectrum beta-

lactamases. European Journal of Clinical Microbiology and Infectious Diseases. 1994 Jan;13(1):S17-29. 


