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Introduction

In the past 30 years, there have beea outbreaks of ene with skin ulcerations associated disease,
characterized histopathologically by a granulomatous and necrotizing Myositis and dermatitis, '
freshwater and Brackish water fish in much of India (Pradhan et al., 2007). The diseases were :
independently named differently given: mycotic granutomatosis (MG) in Japan, red spot discase

(RSD) in Australia, and epizootic ukcerative syndrome (EUS) in Southeast Asia (Lilley et al,

1998 Catap and, Munday, 2002} Somc authors pointed out similarities of the isolated

Aphanomyces Spp. regarding morphology and cultivation (Wada et al., 1994 ) and similarities m

the histrpathotogical one Picture of the disease (Fraser et at., 1992} and suspecied oneg individusal

species as causative infectious agenis. Recent research confirmed that in all of them the

pathogenic oom yeete Aphanomyces invadans is invelved (Caltinan et 2l 1695 Lilley and

Raberts, 1997; Lilley ct al., 1997). The context of another; on the east coast of the Linited States

securripg ulorrative disease, ulcerative catled Erycosis (UM, with the EUS it was long unclear.

The isotated there Aphonomyces SPR- have since been confirmed as Aphanomyces invadons

(Btazer ot al, 2002}, e &

Oeenrrence and distribution

Mycotic granulomatosis (MG) :

The first case of an EUS-like clinical picture was clear given by Lifley et al. (1998} with fanmed

Ayu (Plecoglossus altivelis) in Oita Prefecture, Japan (Egusa and Masuds, 1971). A ﬁ

characteristic granulomatous host reaction to invasive emerged penetraling hvphac and the name .

of the disease mycotic given granulomatosis. It quickly spread o other prefectures and attacked

various fish species (Miyazaki and Egusa, 1972}

Red spol disease (RSE)

A skin uicer associated and red spot disease in brackish water fish in Queensland, Australia

reported: (Mckenzie and Hall, 1976). The disease spmad-and concerned fresh and brackish water

fich in coastal rivers in New South Wates (Rodgers and Burke, 1981: Caliman 2t al., 1989) and

e North of New Guinea (Rodgers and Burke, 1981), Northern Verritory (Pearce, F900) and

Westerns Ausiralia (Callinan, 1994 ).

Epiznatic ulceralive syndrome (EUS)
. Pollowing the outbroaks of Mycotic granulomatosis apd red spot discase, disease spread l
westward through Asia, affected by skin ulcerations and high mortalities was marked in '
mmercns fresh and brackish water fish. In 18 Countries in the Asia-Pacific vegion have been
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affected by Epizootic ulcerative syndromic outbreaks reported, but not all can be safely assigned

io the Epizootic ulcerative syndrome as net all Cages 4 histopathological examination or the

isolation of Aphanomyces mvadons (Lilley et al., 1998),

Shahesen et al. (1999) isolated Aphanomyces spp. of Mullets (Mugil cephatus and Liza ramada)

with skin uleerations. The Animals-came from an carth pond on the western bank of the-Suez

Canal. The Isolates showed those typicai of Aphanomyces invadans Growth characteristics, A

pathohistological examination ofithe diseased fish was not reported,

Ulcerative mycosis (UM)

The ulcerative mycosis was first diagnosed in Brevoortia byrannus in the estuary of the Pamlico

River in North Carolina observed. The disease reached 10 an extent of an epizoctic (Dykstra ot

al., 1986). Investigations in the subsequent years showed that the Ulcerative mycosis was a

widespread Disease at Menhaden in Florida, North Carolina, and Virginia (Dykstra ot al., 1989),

Other fish species were also infected affecied (Noga et al., 1991), but the prevalence was clearjy

lower than the Menhaden ferrings (Levine et al., 1990). The first Cases in freshwater confirmed

as Ulcerative mycosis among blues Sunfish (Lepomis macrochirus) and spotted ones Fork catfish

Ucmfzfruspmcmm.s) (Blazer et al,, 2002). Hawke st a]. (2003} reported on the occurrence of UM

in spotted catfish, Blue sunfish and black catfish (dmeirus melas) from fish ponds in southeast

Louisiana. ;

Etiology

The causative agent of Epizootic ulcerative syndrome is the bomycete Aphanomyces invadans

(Lilley et al,, 1997). A diverse selection of other microorganisms was isolated from Epizootic

ulcerative syndrome infected fish (Burke & Rodpers, 1981; Cailinan & Ek cep, 198G

Kanchanakhan, 1996; Blazer et al., 1999, Mastan & Qureshi, 2000). The sick fisk, especially

those with Skin ulcerations, susceptible to Opportunistic infections are pathogens, it is especially

in the case of long-standing diseases difficult 1o pinpoint the primary cause. True, some of these

Pathogens must, however, contribute significantly 1o the course of the disease differentiated from

the causative infectious agent Aphanomyces invadans Lilley et al., 1998).

Nomenclature "

Hatai et al. (1977) found an oomycete belonging to Genus Aphanomyces from Ayu suffering

from Mycotie grandlomatosis, named as Apharomyees piscicida. For the Aphanomyces sp.

isolate obtained from the culture of 3 fish infected with EUS was isolated in Thailand {Roberts et

al., 1993) and the name of Aphancmyces invadans suggested by Wilioughby et al. (1995),
T 7~ Aeeordig to Khap-et-al (1998) the Organism. listed in the Index of Fungi as_dphanomyces

invadans since 1997 (David & Kirk, 1997). : & '

Taxonomy . n N

Due to morphological features, the Oomyeetes have been around for many years included jn

Fungi. However, molecular genetic studies showed that they are closely related to algae, but

telationship with fungi does not exist (Leipe et al., 1994; Baldauf et al., 2000; Dick, 2001). Other

names for this group of organisms are Peronosporom yeetes or Phycomyeetes (DI CK, 2001,

Domain: Eukaryota

Kingdom: Chromista

Phylum: Qomycota

Class: Oomycetes

Order: Saprolegniales

Family: Leptolegniaceae

Genus: Aphanomyces
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Species: Aphanomyces imvadans
(lassification of Aphamomyces imvadans according to David & Kirk, 1997

Aphanomyces invadans strains were found along with closely related ones Oomyceies using the

following molecular ‘biological methods characterizes: - Sodium  dodecyl sulphate
;miyﬁcryiamide gel electrophoresis (3DS-PAGE) (Callinan ct al, 1993; Lilicy ot al, 1997) -
kandom amplification of polymorphic DNA (RAPD) (Johnson et al., 2004) - Western blot
(Lilley ct al., 1997y - Pyrolysis mass spectrometry (PyMS) (Lilley et al.. 2001} Restriction
Pragment Length Polymorphism (RFLPY (Lilley et al., 2003) - amplification of the DNA region
coding for the -ribosomal RINA, subsequent sequencing and comparison of the sequences
obtained (Lilley et al., 2003). These studies revealed a high level of genetic Homogeneity of the
Aphanomyces  invadaris strains found n a single clonal lineage are to be considered.
Aphanomyces astaci, the Cancer plague pathogen, turned out to be the closest relative (Lilley et
al., 2003). ;

Maorphology, Physiclogy and Development

The Comyocetes were morphological characterized in the past assigned 1o the Fungl and their
marphological structures using terms applicable 10 describe fungi. The hyphae-like structures of
the pathogen is called hyphae and the hyphae-like network 1s called mycelium. The hyphac of

 Aphanomyces invadans are broad, unseptate with rounded ends and have a diameterof 11.7 to

16.7 prm, while in laboratory cuiture they have a diameter of 8.3 pm in newly formed hyphae
(Willoughby et al., ] 995). This morphology ofthe mycelium is related to the substrate where the
organism is located (Willoughby, 1995}). The organism shows very slow orowth of 4 mm per day
41 24 °C on agar plate (Vishwanath et al., 1998) and grows al temperatures rom 5 to 36 ° C and
5 salinity of up to 1% NaCl (Lilley et al. 1998). Willoughby & Chinabut {1996) reported the
difficulty in maintaining dphanomyces imvadans in the laboratory without the host organism.
The release of toxic or enzymatic substances for infecting the host can cause damage to
Aphanomyces irvadans.

Lilley & Roberts (1397) compared those from (Epizeotic wlcerarive svadrome (EUS Red spot
disease (RSD) and Mycotic granulomatosis (MG) niected fish isolated strains of Apharomyces
vadans with various saprophytic Aphanomyces Spp. from Thailand regarding thetr cultural
requirements and  characterize 1o determine differences. There were none gmong  the
Aphanomyces invadans strans significant differcnces amoeng cach other. They showed optimal
growth on glucose-peptone-yeast agar at 26°C to 30 °C and died at 37 7, grew very stowly at all
temperatures and were unable to certait culture media such as Sabouraud Dexwose Agar,
Commeal Agar and Malt extract agar 10 gErow. The growth characteristics of the saprophytic
Aphanomyces Spp. Were variable within the group, but at all temperatures including 37 °C fasler
growth than Aphanomyces inmvadans with an-optimum growth at 34 1o 38 °C.

Inside the sporangia, al the terminal ends of the hyphae arise and the diameter is nearty 10 pm
(Willonghby ct al., 1995), the cytoplasm splits into a series of elongated units, the primary spores
that are typical of the Aphanomyces genus are of achlyoid type and spore are released ontside
{Scott, 1961) and spore are forms in bunch. Typically, there are four spore, consisting of prinary
spore with @ 6:7 to 10 pm in diameter, producid by each sporangium (Roberts ot al., 1993).

The motile spore are equipped with two flagella, 6 pum in size kidney-shaped secondary spores
are formed at a terperatore of 22 = C within 12 hours df the development of the sporangia from
the primary spore are released. Under cerlain environmental conditions or in the presence of a
Last or substrate, ‘the secondary pore encysis and germinated by means of a germ tube to form
new hyphae (Lilley et al,, 1998). In the presence of nutrieni-containing substances can come out
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Sccondary cysts, in turn, create new zoospores {Lilley et al., 1989). This phenomenon, which
occurs in some Oomyceies and in which several Tertiary generations of zoospores formed from
ihe secondary spore cyst is called polyplanetism. It is used as an adaptation to the Parasitism is
seen in some members of the genus Aphanomyces (Cerenius & Séderhall, 1585).
Species identification by the most important representatives of fish pathogens Cromvyeetes, ihe
species within the genera Aphanomyces, Achlya and Saprolegnia, occurs through sexual
structures. These are usually missing in fish parasitic species and are also found in Aphanomyces
invadans unknown (Lilley et al., 1998). Alderman & Polglase (1988) lack sexual structures as a
more common phenomenon pathogenic members of the Oomycetes.
Susceptible fish species
The lists of fish species affected in EUS outbreaks include well over 100 species (Tonguthai,
1985; Frenchs et al., 1989). The skin and museles of fish can only B~ used in a limited way
different injuries and infections react. The appearance of Skin ulcers in a speeies of fish during
an EUS outbreak does not mean per se that the species suffers from EUS and is therefore
susceptible (Frerichs et al,, 1989). The fact tha: a pathoiogy-based diagnosis of EUS many
examinalions were not carried out before 1994, makes it prohable that at Icast some FEports are
misicading (Roberts et ai., 1994; Lilley et al., 2002).
The disease was not found in obligatory marine fish species (Roberts et al., 1994; Lilley et al.,
2002). Species reported is said that they were not affected in EUS outbreaks are the carp
(Cyprinus carpio), tilapia (Oreachromis mossambicus and niloticus) and the Milkfish (Chanos
chanos) (Costa & Wijeyaraine, 1989; Ahmed & Rab, 1995; Lilley et al, 1998) Labeo rohita
(Yogeshwari et al,, 2015). In experimentally infected carp (Wada et al.,, 1996) and t[lapiaj (Khan
et al; 1998) failed to find clinical Sympioms are evoked. ' :
Infection
The natural infection cyele is still not fully understood in EUS infected organism or haye died
from the disease No formation of sporangia has yet been pbserved in fish. When cxamining the
skin ulcerations of diseased fish with the mycelium of the pathogen was clearly visible, but apart
from the terminal hyphae tips deep in the fish tissue died (Roberts et al., 1993). The question
therefore arises as to how a direct horizontal ransmission of Fish to fish takes place. It was
pointed out the possibility that the fish infectious through zoospores were produced in the aquatic
environment (Thompson et al., 1997),
The infectious stage of the pathogen is the free-swimming zoospore. In The EUS was able to
perform numerous attempts using intramuscular Zoospore injection (Chinabut et al., 1995: Wada
et al,, 1996; Lilley & Roberts, 1997; Khan et al, 1998; Kiryu et al., 2002) and in a few Felling
through zoospore exposure in the form of a spore bath (Lilley, 2001; Kiryu et al, 2003) in
susceptible fish species. The free-swimming zoospores show fish slime and Fish skin of
susceptible and unresponsive fish species. but also against various sugar compounds and amino
acids with the exception of arginine, there is positive chemotaxis (Sihalath, 1999), At
Investigations of EUS lesions in dwarf threadfish (Colisa lalia) were the pathological changes in
the caused by the pathogen
Skeletal muscles most pronounced and increased in the direction of the internal Organs down
(Wada et al., 1994). Other authors reported this as well (Nega et al,, 1988; Callinan et al., 1989:
Roberts et al., 1993). It is suggested that the pathogen was on the external body surface and
penietrated into the host, here the primary lesion established and from there hyphae advanced in
the direction of the abdominal cavity. Lilley et al. (1998) considered dphanomyces invadans to
be secondary pathogen, that entered in the form of a damaged or missing epidermis needed.
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Using electron microscopic, studies have shown fhat zoospores adhere to a attach intact
epidermis, forming a germ tube and the epithelium could penetrate. However, the creatioh
resulted a portal of entry in the form of mechanical damage to the Mucus layer and the epidermis
or intramuscuiar mjection of Zoospores lead to a significantly higher prevalcnce and mortality.
Investigations info the minimum infections dose resulted in Menhaden ‘herrings (Brevoortica
tyrannus) that a single injected zoospore was capable of producing a in fection that leads to-death
(Kiryu et al., 2003),

Conclusion
In the past 5 decades, A. invadans are spreading ever fasier and are now found around the world,

prohably because of globalisation, and perhaps cven because of climate change. There are
currently very himited prospects of control strategies, even though considerable progress has
been made in diagnosis of A. invadans.
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Using electron microscopic, ctudies have shown that zoospores adhere 1o a attach intact
epidermis, forming a germ tube and the epithelium could penetrate. }owever, the creatioh
resulted a portal of entry in the form of mechanical damage 1o the Mucus layer and the epidermis
or intramuscular imjection of Zoospores lead to a significantly higher prevalence and mortality.
Investigations into the minimum “nfectious dose resulted in Menhaden herrings (Brevoortia
tyrannus) that a single injected zoospore was capable of producing a infection that leads to death
(Kiryu et al., 2003),

Conelusion
In the past 5 decades, A invadarns are spreading ever fasier and are now found around the world,

prohably because of globalisation, and perhaps cven becanse of climate change. There are
currently very limited prospects of control strategies, even though considerable progress has
been made in diagnosis of A. invadans.

References:

Ahmed, M. and Rab, M. A. (1 995) Factors affecting outbreaks of epizootic ulcerative syndrome
iy farmed and wild fish in Bangladesh. Journal of Fish Diseases 18, 263-271.

Alderman, . I. and Polglase, J. L. (1988) Pathogens, parasites and commensales. In: Freshwater
Crayfish: Biology, management and exploitation. D. M. Holdich and R. 8. Lowery (Eds). 167-
212. Croont Hebm Lid.: London.

Baldauf, Si L., Reger, A. J.. Wenk-Siefert, 1. and Doolittle, W. F. (2000) A kingdom-level
phylogeny of eukaryotes based on combined protein data Science 290, G72-977.

Blazer, V. S, Lilley, 1. H., Schill, W. B., Kirvu, Y., Densmore, C. L., Panyawachira, V. . nd
Chinabut, S. (2002) Aphanomyces invadans .1 Atlantic menhaden along the cast coast of the
United States. Journal of Aquatic Animal Frealth 14, 1-10. :

Blazer, V. 8., Vogelbein, W. K., Densmeore, C. L., May, E. B, Lilley, J. 1. and Zwemer, D. E.
(1999) Aphanomyeces as a canse of ulcerative skin lesious of menhadin from Chesapeake Bay
rributaries. Journal of Aguatic Animal Health 11, 340-349.

Burke, 1. B. and Rodgers. L. J. {1981} identification of pathogemc bacteria associated w.th the
sccurence of red spot’ in sea mullet, Mugil cephalus L., n south-castern Queensiand. Journal of
Fish Diseases 4, 133-159.

Callinan, R. B. and Kecp, J. A. (1989} Bactericiogy and parasitology of red spot disease in sea
mullet, Mugil cephaltus L. from eastérn Australia, Journal of Fish Diseascs 12, 467-479.
Caltinan, R. B., Fraser, G. C. and Virgona, J. L. (1989) Pathology of red spot disease in sea
mullet, Mugil cephalus L., from eastern Australia. Journal of Fish Diseases 12, 467-479.
Calhiman, R. B, Paclibare, J. O, Bondad-Reantaso, M. G, Chin, 1. (. and Gogelewski, R P.
(1995) Aphanomyces species associated with epizootic ulcerative syndrome (EUS) in the
Philippines and red spot discase (RSE) in Austrahia: preliminary comparative studies. Diseases
of Aguatic Organisms 21, 233-238.

Catap E.S. and B.L. Munday, 2002. Development of a method jor reproducing CpAZOsCHC
ploerative syndrome using controtled doses of Aphanomyces invedans in specics with different
salinity requiremenis. Aquaculture, 209:35-47.

Cerenins, L. and Soderhill, K. (1985) Repeated z0ospore cTRErgence as a possible adaption to
parasitism in Aphanomyces. [xperimentat Mycology 9, 259-263.

Chinabut, S. and Roberts, R. L {1999) Pathology and histopathotogy of epizootic nlcerative
syndrome (EUS). Aquatic Apimal Health Reseaich Institute: Bangkok.

i _:kﬁi*‘_ N 14123
" Wi |
[ e
% s N rl-.'i '!|'-' Z':l 1 o I._-_--_---_----'-'
LR o e b AR
sadniwa TR s PRINCIPAL

Shri Gury Buddhiswami Hahm’dr:lm

Purnia ( in } Piat B i -




Amnals of LE.CB, 135M:1583-6258, Yol 25, Issuc 6, 2021, Pages 14118-14123
T ecetved 05 March 2021; Accepted (7 Al 2021,

Costa, H. H. and Wijeyaratne, M. 1. S. (1989) Epidemiology of epizootic ulcerative syndrome
acenrring for the firs tinie among fish in Srf Lanka. Jourpal of Applied Ichthyology 1, 48-52.
David, J. C. and Kirk, P. M. {1997) Index of Fungi. 6 (13), 706.

Dick, M. W. (2001} The Peronosporomycetes. n: The Mycota VII, Part A Systematics and
Evolution  E. G. McLaughlin and P. A. Lemke (Eds). 39-72. Springer Veriag: Berlin,

Dykstra, M. J., Levine, J. F., Noga, E. 1., Hawkins, J. H, Gerdes, P_,Hareis jr., W. 1, Grier, H. ).
and Te Strake, D. (1989) Ulcerative mycosis: a serious menhaden disease of the southeastern
coastal fisheries of the United States. Journal of Fish Diseases 12, 175-178.

Dykstra, M. I, Noga, E. I, Levine, 1. F., Moye, D. W. and Hawkins, J. H. (1986)
Characterisation of the Aphanomyces species invelved with ulcerative mycosis (UM} in
menhaden. Mycologia 78, 664-672.

Egusa, S. and Masuda, N. (1971) A new fungal disease of Plecoglossus altivelis. Fish Pathology
6, 41-46.

Fraser, G. C., Callinan, R. B. and Calder. L. M. (1992) dphancomyces species associated with red
spot disease: an ulceralive disease of estuarine fish from eastern Australia. journal of Fish
Diseases 15, 173-181.

Frerichs, G. N. (1995) Viruses associated with the epizootic ulcerative syndrome (EUS) of fish
i south-east Asia. Veterinary Research 26, 449-454.

Hatai, K., Egusa, S., Takahashi, S. and Oce, K. (1977) Study on the pathogenic fungus of
mycotic granulomatosis - 1. Isolation and pathogenicity of the fungus from cultured ayu infected
with the disease. Fish Pathology 11, 125-133. 130

Hawke, J. P., Grooters, A. M. and Camus, A. C. (2003) Ulcerative mycosis caused by
Aphanomyces invadans in channel catfish, black bullhe d, and bluegill from southeastern
Louisiana. Journal of Aquatic Animal Health 15, 120-127.

Johnson, R.A., Zabrecky, 1., Kiryu, Y. and Shelds, J.D. (2004). Infection experiments with
Aphunomyces invadans in four species of estuarine fish. J. Fish Dis. 27: 287-295.
Kanchanakhan, . (1996) Epizootic ulcerative syndrome (EUS): a new look at the old story, The
AAHRI Newsletter 5, 2-3.

Khan, M. H., Marshall, 1., Thompson, K. D., Campbell, R. E. and Lilley, J. H. (1998)
Susceptibility of five fish species (Nile tilapia, resy barb, rainbow trout, stickleback and roach)
to intramuscalar injection with the Qomycele fish pathogen, Aphanomyces irvadans, Bulletin of
the European Assaciation of Fish Pathologists 18, 192-197.

Kiryn, Y., Shiglds, J. D, Vogelbein, W, K., Kator, H. and Blazer, V. S. (2003) Infectivity and
pathogenicity of the comycete Aphanomyces invadans i Atiantic menhaden Brevoartia
fyranmus. Discases of Aquatic Organisms 54, 135-146.

Kiryu, Y., Shiclds, J. D, Vogelbein, W. K., Zwemer, D. E. and Kator, H. (2002) Induction of
skin ulcers in Atlantic menhaden by injection and aqueous exposure 0 the zoospores of
Aphanomyces invadans. Journal of Aquatic Animal Health 14, 11-24.

Leipe, D. D, Wainright. P. ©., Gunderson, 1. H., Porter, D., Patterson, D. J.. Valms, T
Himmerich, S. and Sogin, M. L. (1994): The Stramenopiles from a molecular perspective: 163-
like TRNA sequenzes from Labyrinthuloides minuta and Cafeteria roenbergensis. Phycologia 33,
369-377.

Levine, J. F., Hawkins, J. H., Dykstra, M. 1., Noga, E. J., Moye, D. W. and Cone, R. §. (1990)
Species distribution of ulcerative lesions on finfish in the Tar-Pamlico River Esiuary, North
Carolina. Diseases ol Aquatic Organisms 8, 1-3.

http;f{anr:almh-scb.ra 14123
: inato¥ ﬁmucr;’%t_;
c X * .
ggm e Hﬂhﬁ"ﬁ:;_\ \ 5!111 Gurt Buddhiswami Ma 4 Fanpn
ginet Gurw BUATTEE S it < 4311 TR Puma (Jn.) Dist Pafthani



L

L

L

'

£ 2

J

¥

FIF IPIPIFU T U U U Y

&
L

7

L

Anrals of R.5.CB., IS3MN: 1593.6254, Vol. 23, Issue 6, 2021, Pages [4118-14125
Received 05 Marea 2021; Accopted 01 Aprit 2021

Litley J.H,, Callinan R.B, Chinabut S.. Kanchanakhan S., MacRae LH. and M.J. Philips,
(1998). Epizootic Lilcerative Syndrome (EUS) Technical Handbook. The Aquatic Amimal Health
Research Institute, Bangkok.
Liltey J.H., Hart D., Richards R.H., Roberts R.J., Cerenius L. and K., Soderhall, {1997). Pan-
Asian spread of a single fungal clone results in large scale fish-kills. Vet. Rec., 140:11-12.
E.it}ey,' 7. H. and Roberts, R. J. (1997) Pathogenicity and culture studies comparing, the
Apharomyces involved in epizootic uleerative syndrome (FUS) with other similar fungi. Joumal
of Fish Diseases 20, 135-144.
Lilley, J. H., Bangyeekhun, E., Panyawachira, V. and Cerenius, L. (1999) Zoospore physiclogy
of Aphanomyces invadans 1. Polyplanctism. The AAHRI Newsletter 8, 6-8.
Lilley, 1. H., Beakes, G. W. and Hetherington, C. S. (2001) Characterization of Aphanomyces
invadans isolates using pyrolysis mass spectyometry (PyMS). Mycoses 44, 383-389.
Liltey, J. H., Callinan, R. B., Chinabut, S.. Kanchanakhan, §. MacRae, 1. H. and Phillips, M. 1.
(1998} Epizootic Ulcerative Syndrome (EUS) Technical Handbook. Bangkok. The Aquatic
Animal Health Rescarch Institute. 88 Seilen.
Liliey, 1. ., Hart, D.. Panyawachira, V., Kanchanakhan, S., Chinabul, S..Sederhill, K. and
Cerenius, L. (2003) Maolccular characierization of the fish-pathogenic fungus Aphanomyces
invadans. Journal of Fish Discases 26, 263-275. 135
Liliey, J. H., Thompson, K. D. and Adams, A (1997) Characterisation of Aphanomyces invadans
by electrophoretic and Westert blot anatyveis. Diseases of Aguatic Organisias 30, 187-197.
Mastan, 5. A. apd Qureshi, T. A (2001} Role of bacteria in the epizootic ulcerative syndrome
(EUS) of fishes. Journal of Environmental Biology 22, 187-192. ;
Miyazaki, T. and Egusa, 8. (1972) Stadies on mycolic granulomatosis in fresh water fishes - 1.
Mycotic granulomatosis in goldfish. Fish Pathology 7, 15-25. e
Noga, E. 1., Levine, J. F., Dyksira, M. J. and Hawkins, J. H. {1988) Pathology of ulcerative
mycosis in Atlantic menhaden Brevoortia tyraenus. Diseases of Aguatic Organisms 4, 189-197.
Noga, E. 1., Wright, }. F., Levine, J. F.. Dykstra, M. J. and Hawkins, 1. FI_(1991) Dermatological
discases affecting fishes of the Tar-Pamlico Pstuary, North Carolina. Diszases of Aguatic
Opganisms 10, 87-92. .
Pearce, M. (1990} Epizootic ulcerative syndrome technical report [ecember 1987 = September
1989. Fisheries Report No. 22. Northern Territory, Australia. Narthern Territory Department of
Primary Indusiry and Fishertes. 82 Seiten.
Pradhan PX., Mohan C.V., Shankar K.M., Kumar B.M. and G. Devaraja, (2007). Yearlings ot
Indian major carps resist infection against the epizootic ulcerative syndrome pathogen,
Aphanomyees inveidans. Curr. Sci., 92:1430-1434,
Roberts. R. ., Frerichs, G. N., Tonguthai, K. and Chinabut, S. (1994) Epizootic Ulcerative
Syndrome of farmed and witd fishes. In: Recent Advances in Aquaculture V. J. F. Muir and R. J.
Roberts (Eds). 207-239. Blackwell Science. 141
Roberts, R. I, Willoughby, L. G. and Chinabut, S. (1993) Mycotic aspects of epizootic
ulcerative syndrome (EUS) of Asian fishes. Journal of Fish Diseases 16, 169-183.
Roduers, L. 1. and Burke, 1 B. (1 981) Ssasonal variatien in the prevalence of red spot discuse in
estuarine fish with particular reference to the sea mutlet, Mugil cephalus 1. Journdl of Fish
Diseases 4, 207-31
Seott. W. W. (1961) A -monograph of -the genus Aphanomyces. Virginia Agricultural
Fxperimental Station Technical Bulletin 151, 1-95,

http:g’fa;ma:@( v 1174
i e - *":
(1 Fe o N X

. B

Co-ordinator
IQAC
Shrl Guru Buddhiswami Mahavidyalaya
Puena int Digt Parbhani - 431511 (M.S.)

R
N

, PRINGI
$hn Gury ﬂuddhf:iﬁqg,t, -

b A P A

L



Anaals of B.8.C 1. 1SSN:1583-6258, Val. 25, Issue 6, 2021, Pages 14118-14125
Reoeived 015 March 2021; Accented 01 Aprit 2021,

Shaheen, A. A.. Elsayed, E. and Faisal, M. (1999) Isolation of Aphanomyees spip. associated

with skin lesions and morialities in the striped (Mugil cephalus) and thin lip (Liza ramada) grey
mullets. Bulletin of the European Association of Fish Pathologists 19, 79-82.

Sihalath, §. (1999) Studies on zoospore physiology and chemotaxis of dphanomyces invadans.
MSec thesis. Institute of Aquaculture. Stirling: Universitiy of Stirling.

Thompson K.D, Lilley J.H. and S. Chinabut, 1997. The antibody response of snakehead fish,
Channa striata (Bloch), to Aphanomyces invaderis. Fish Shellfish Immunol., 7:349-353.
Tonguthai, K. (1985) A preliminary account of ulcerative fish diseases in the Indo-Pacific region
(a comprehensive study based on Thai experiences). National Inland Fisheries Institute:
Rangkok.

Vishwanath, T S.. Mohan, C.V_and Shankar, K.M, 1998. Epizootic ulcerative syndrome (ELUS)
associated with a fungal pathogen, in Indian fisues: histopathology — “a cause for invasivensss’.
Aquaculture 165.1-9.

Wada, S., Rha, S. A, Kondoh, T., Suda, H, Hatai, K. and Ishii, H, (1996) Histopathological
comparison between ayu and carp artificially infected with dphanomyces piscicida, Tish
Pathology 31, 71-84.

Wada, S.. Yuasa, K. Rha S. A, Nakamura, K. and Hatai, K. (1994) Histopathology of
Aphanomyces infection in dwarf gourami (Colisa lalia). Fish Pathology 29, 229-237.
Wiiloughby, L. G. and Chinabut, 8. (1996) Self-staling in Aphanomyces imvaderis, the fungai
pathogen of freshwater tropical fish affected by epizootic ulcerative syndrome (EUS]. The
AAHRI Newsletter 3, 2-3.

Willoughby, L. G., Roberts, R J. and Chinabu , S. (1995) Aphanomyces invaderis sp. nov., the
fungal pathogen of freshwater tropical fishes aifected by epizootic ulcerative syndrome (EUS).
Journal of Fish Diseases 18, 273-275.

Yogeshwari. G., Jagruthi, C., Anbazahan, S.M., Mari, 1..8.8., Selvanathan, I, Arockiaraj, J.,
Dhayanithi, N.B., Ajithkumar, T.T., Balasundaram, C., Ramasamy, H., 2015. Herbal
supplementation diet on immuné response in Labeo rohita agaimst Aphanomyces invadans.

Aquaculiure 437, 351e359. "

PRINCIPAL
> Shri Gury Buddhiswami Mahavidyalaya
S Purna (Jn.) Dist.Parbnani 14125
co-ord“éﬂot
QN \dyatayd
Eudﬁh"i"‘““ {"'_’M:w S
aist, Paroha®

fiod

BiR BRIV 10

i

B

P fl{

{0

S,

(¥ SPJ

PV s

fBf}

]
-

1¥ 17 £

54

4
ki

o

PO T II FIPivie



Anmals of 8.0 B 1SSN:1583-6258, Yol. 25, Issue §, 2021, Pages 141 18-14125
Recsivad 15 March 20215 Accented 01 April 2021

Shaheen, A. A_. Elsayed, E. and Faisal, M. (1999) Isolation of Aphanomyees sp(pj. associated

with skin lesions and moridiities in the striped (Mugil cephalus) and thin lip (Liza ramada) grey
mullets. Bulletin of the European Association of Fish Pathologists 19, 79-82.

Gihalath, . £1999) Studies on zoospore physiology and chemotaxis of Aphanomyces invadans.
MSe thesis. Institute of Aguaculture. Stirling. Universitiy of Stirling.

Thompson K.D., Lilley J.H. and S. Chinabut, 1997. The antibody response of snakehead fish,
Channa striata (Bloch), to Aphanomyces invaderis. Fish Shellfish Imrunol., 7:349-353.
Tonguthai, K. (1985) A preliminary account of ulcerative fish diseases in the Indo-Pacific region
(a comprehensive study based on Thai experiences). National Inland Fisheries Institute:
Ranglkok.

Vishwanath, T.S.. Mohan, C.V_ and Shankar, K.M, 1998. Epizootic ulcerative syndrome {(EUS)
associated with a fungal pathogen, in Indian fisies: histopathology — “a cause for invasiveness™
Agunaculture 165:1-9,

Wada, S.. Rha, S. A. Kondoh, T., Suda, H, Hatai, K. and Ishii, H. (1996) Histopathological
comparison between ayu and carp artificially infected with Apharomyces piscicida. Fish
Pathology 31, 71-80.

Wada, S., Yuasa, K., Rha, S. A, Nakamura, K. and Hatai, K. {1994) Histopathology of
Aphanomyees infection in dwarf gourami (Colisa lalia). Fish Pathology 29, 229-237.
Willoughby, L. G. and Chinabut, 5. (1996) Self-staling in Aphanomyces invaderis, the fungal
pathogen of freshwater tropical fish affected by epizootic uleerative syndrome (EUS) The
AAHRI Newsletter 5, 2-3.

Willoughby, L. G., Roberts, R.J. and Chinabu , S. (1995) Aphanomyces invaderis sp. nov., the
funga) pathogen of freshwater tropical fishes a.fected by epizootic ulcerative syndrome (EUS).
Journa! of Fish Diseases 18, 273-275,

Yogeshwari, G.. Jagruthi, C., Anbazahan, S.M., Mari, L.S.S., Selvanathan, I, Arockiara), 1,
Dhayanithi, N.B., Ajithkumar, T.T., Balasundaram, C., Ramasamy. H., 2015. Herbal
supplementation diet on immunc response in Labeo rohita against Aphanomyces invadans.

Aquaculture 437, 351e359. i

PRINCIPAL
T Shri Guru Buddhiswami H:havtdrlaya
N Purna (Jn.) Dist.Parbhaniia32s
ot
o B yameri
guddh! ‘. 435 8
ﬁﬂfnfﬁmm Dist, Paron®"

PP I TividIPiPididizLd].

i Fo d

}
-

pipd

i

(Drpipip

ffi

f .

FIFIR IV N

fedys

£



¥ ; i e
%er:k%:?_f]—y@{ you can Access Scopus rermotely theough your IRGERNOS, o
[

-

surce details

el

—

nals of the Romanian Seciety for Cell Biology
1 coverage years: ‘fromt 2009 to Present

mbar Annals of the Rornanian Society for Celi Biology

aala

& 1583-6258
L

et area: (Biuthamis?ry, Genetics and Melsrular Biology: wai;!ugy}

'-:. .E-L,_,._he._n':stry_, Gunatics uﬁd_!#.u.l?nrler giulug\,r: folecular Bwlog-,_r}
- f?:mh:rnis:ry, Genetis snd thaterube Bishomy: Cell Bicln:gi_)

o = }

rce type: Journal

- ;

e e i e

et g : _—
w all docamients > P Serdocunment alers © ) Save to source fist Saurce Homepage

- e L1

—

oo £ %
bre  CiteScore rank &irend  Sropus conient coverage

Socurces

Ciedoore 2020

0.6

SIR 2020

0.10!

SNE F020

0.486

#= Improved CiteScose methodology

EiteSene 2020 counts the ciations received m 2007-2020 ta articles, reviews, conference | apers, book chapters and data

e
4 papérs published in 2017-2020, ard divides this by the number of peblications published in 2017-2070. Learn mare >

¥

Tk

i Seore 2020

i

26 Citations 2047 - 2070

0.5 -

g

44 Documents 2017 - 2020 ,

¥

e o [ My, FOT

. ore rank 2020 ®

b

-.n-

=~y Rark Percentile
e -
F.E‘r-:ifr'!_-stry_ :3:,
Higncs ek #1E0N16Y s 3%
wohlar Biclogy 4
ahj"i:;?lﬂm ?f
EEistTy,

s 3k #382/382 sth

E-E%Lri;-r Blolomy
et ydar

Add CiteSeore 9 your site o

ClieSeurs 1ALT 2

w Cieseura methodelogy 2
e

%DU?. SEDPU5 Co-ordinator ianguage

- IQ Ac L
st s 500pus ghel Guru Buddhiswami Mahavidgarsia- =i 174 2
i Purna (Jn) Dist. Parbhani - 431541 {id.8.)

¥ CiteScoreTracker 2021 &

24 Documents to date

; et cudated on 04 June, 2025« Updated meathly

11 Citations tn date -

Customer Servico

Halp

Shri Gury #

PRINCiPAL

Uddhicaenre: Mot o

mnEen A

S

E@Ihec@z\cd;:ﬁre ‘ 2 ﬁm}ﬁmt- ”-ag

i
i

&

@

=Ty

St e

e o e P e



1 , R— : TN
Eer:k%_?_«:iyg;!f you cap access Scopus rermotely through your INSIHBHOS ek Sources !@Ihﬂ@."\cdpﬁrﬁ 1‘% SBebimt “-Slgn :H_%

surce details

i

—

= : 5 : - CireScore 2020 :
nals of the Romanian Seciety for Cell Biology 06 @
v coverage years: ‘from 2009 to Present

mbor Annals of the Romanian Society for Celi Biology

] SIR 2000 _
& 1583-6258 o @
. . 0.101
et area: (Biu':hamistry, Genetics and Malerular Biglopy! Physiclugy |
":. [._Biua_hwn_istryl Genatics and Moleculer I}iulug\l‘: tislecular Bwlog',_r)

- o . ) LA 2020 &
o Hrachemistry, Genetis #ad Ma'ecuser Bislagy: Cell Biclogy o
- i : Sl & 0.486
e typc: Journal
- 5
v 1I| (*ocs.rrlcnts ) SE" du([:{“ent girr:_ . 1) Saue o source [ist Source Homepage
S SO
—
i i - -

ore  CiteScore rank & trend  Sropus content coverage
.,

; . :

= |mproved CiteScore methedology !
c :
ErteSenre 2020 counts the ciations recesed o J0XA-2020 to arlicles, reviews, conference ; apers, book chapters and data i

e |

o papérs publishel in 2017-2020, and divides this by the number of publications published fn 2017-2020. Learn more 3 I
o —_—_ _J

J "
dieScore 2020 v CiteScoreTracker 2021 & :

J : » -
B 26 Ci'tat';grrs'?{}-t? - 2000 0 5 11 Citstions'tn date .
i 44 Dccumenﬁ. 2007 - 2020 T 24 Documents ta date - ;
G i

__,|'I.cd a5 MJ',I il f:? ! % 1 ast spdated on 04 June, 2021 . Updated mosthiy

™ ore rank 2020 ®

=y Rank Percentile

b ~

rhemastry, &

fgmcs arck #160/169 sk

wllac Biology =

&5:;?{0[‘;}' %

- *"%

i

sy, i
istry,

ety 3nch £362/382 5th

i-ﬁui;-r Hllogy '

atsheydar

o Roti PAPE N

F=

i ietoure methodalogy > CleSesre 1A 2 Add DiteScore 1o your site o
e

Ahout Scopus Co-ordimator iaznguage

Custorner Servigo

i QA
Wpats Scopss gl Gur Buddhiswami Mahavidyatia- s 4 2

Halp
'ﬂ;t' Puma (Jn) Dist. Parbhani - 431511 {i.5.) PRINC NCIPAL

Shri Gury Buddhivenr: mor

=Ty

St R T

T AT 2T



