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Abstract

Epizootic lymphangitis is one of the major chronic contagious disease of equine which cause 
pyogenic, ulcerative, and generalized spreading pyogranulomatous, multifocal dermatitis with 
lymphadenitis, and a cord like appearance of the subcutaneous lymphatic vessels. It is caused 
by dimorphic fungus, Histoplasma capsulatum var. farciminosum species. Equine Epizootic lym-
phangitiscan be seen commonly in the extremities along front and hind legs, chest wall, belly and 
the neck. The disease is endemic in some countries of West, North, North east Africa, East Africa 
(Ethiopia) and Asia including India, Pakistan and Japan, where it is mostly diffused in areas 
characterized by humid and hot climates. The incidence of epizootic lymphangitis disease will 
become high only when large numbers of animal’s population were collected together such as 
seen in military situations or congregation for racing, in addition mortalities were low. The mode 
of transmission of Epizootic lymphangitis disease includes transmission by direct or indirect con-
tact of Histoplasma capsulatum var. farciminosum with traumatized skin, by biting flies, by ticks 
or by inhalation of fungus. There are three forms of epizootic lymphangitis disease in horse ex-
ist in Ethiopia: cutaneous, ocular, and respiratory. The cutaneous form is most common, causing 
a chronic, suppurative, ulcerating pyogranulomatous dermatitis and lymphangitis. Diagnosis of 
epizootic lymphangitis depends on the clinical sign, history of animals and laboratory confir-
mation. And, differential diagnosis which confuse with different disease for instance; The skin 
form of the disease may be confused with the skin form of glanders, ulcerative lymphangitis, 
indolent ulcers sporotrichosis, strangles and cutaneous lymph sarcomas. Treatment of Epizootic 
lymphangitis is mandatory to prevent spreading of the infection, whereas for disease control, 
culling infected horses and adoption of hygiene measures (e.g., cleaning and disinfection) and 
insects control are required. Control of this disease should be by vaccination and appropriate 
wound management with administration of iodine, intravenous injection of sodium iodide and 
amphotericin B. The objective of this paper is to overview the causative agent, diagnosis, con-
trol and prevention of equine Epizootic Lymphangitis.

INTRODUCTION
Ethiopia has the largest equine population in Africa and 

eighth in the world [1]. The equines are an estimated 80% of 
the world equine population, 90% million equine, is found in the 
developing world, including 97% of mules, 96% of donkeys and 
60% of horses and most of these will be used for work [2]. It is 
reported that two million horses, 0.36 million mules and seven 
million donkeys comprise the working equine population in 
Ethiopia and this represents the largest population of equine in 
Africa [3].

Equines play an important role in the transport of farm 
product, fodder, fire wood, agricultural inputs, construction and 
waste materials [4]. Working equids have a direct impact on the 
lives of rural people by reducing the transport burdens of water, 
fuel, wood and goods [5], transporting people and in some areas 

for agricultural purposes [5-7]. Although, Ethiopia has large 
number of Equines, the productivity of these animals is decreased 
by the infectious and non-infectious disease. Disease and health 
problems affecting working equids and their productivity 
in Ethiopia have been previously documented and include 
harness-related wounds and sores, colic, epizootic lymphangitis, 
and African horse sickness [8-12]. There is, however, little 
information on working equids-owners’ perceptions and 
prioritization of these disease and health problems in Ethiopia, 
or elsewhere. In two participatory studies in Ethiopia, the most 
frequently encountered problems were respiratory problems, 
colic, musculoskeletal and hoof problems, back sores and Equine 
epizootic lymphangitis [13,14]. This paper is focused on the 
most common and series disease which cause decreasing the 
population and productivity of equine in Ethiopia and also the 
treatment of Epizootic lymphangitis by traditional way.
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One of the infectious diseases which influence on the health 
and productivity of equine is epizootic lymphangitis, which cause 
inflammation of regional lymph nodes. Epizootic lymphangitis 
is a chronic, contagious, disease of horses, donkeys and mules 
which can infect humans, characterized clinically by a pyogenic, 
ulcerative, and generalized spreading pyogranulomatous, 
multifocal dermatitis with lymphadenitis, and a cord like 
appearance of the subcutaneous lymphatic vessels (lymphangitis) 
were detected [15]. It was seen commonly in the extremities along 
front and hind legs, chest wall, belly and the neck. Moreover, it can 
also be detected as an ulcerating conjunctivitis of the palpebral 
conjunctiva with excessive ocular serious discharge, or rarely as 
a multifocal pneumonia [16].

The organism might also invade open fresh or non-fresh le-
sions including ruptured strangles abscesses and male castrated 
wounds [17]. The disease has been called pseudofarcy or pseu-
doglanders. Moreover another synonym is Equine Histoplasmo-
sis, Histoplasmosis Farciminosi, Pseudoglanders, African Far-
cy, Equine Blastomycosis, and Equine Cryptococcosis. Equine 
AIDS which may be a more accurate name for the disease [16,17]. 
In Ethiopia, the local name of epizootic lymphangitis termed as 
‘biichee fardaa’ in Afaan Oromoo. The OIE classify Epizootic lym-
phangitis as a list B disease [18].

The disease was results from infection by a dimorphic fun-
gus, Histoplasma capsulatum var. farciminosum. Which were 
also known as Cryptococcus farciminosis, Zymonema farciminosa 
and Saccharomyces farciminosus [15]. HCF (Histoplasma capsula-
tum var. farciminosum) is a dimorphic saprobic fungus causing 
epizootic lymphangitis (EL) in horses, donkeys and mules. This 
fungus is endemic in some countries of West, North, Northeast 
Africa, and Asia including India, Pakistan and Japan, where it is 
mostly diffused in areas characterized by humid and hot climates 
[17]. The organism exists as yeast in animal tissues and a sapro-
phytic mycelium in the environment, in addition the disease has 
been reported in camels, cattle and dogs, furthermore experi-
mental infections have been established in mice, guinea pigs and 
rabbits [16]. The mode of transmission of the disease is not well 
established. Nevertheless, direct contact with infective materials 
through injured skin or through cutaneous abrasions is the most 
common mode of infection. However, the injured skin is either 
infected directly by contaminated pus, nasal or ocular discharge 
or indirectly by soil or contaminated harnesses, grooming instru-
ments, feeding and watering utensils, wound dressings or flies 
[19].

The disease is more common in the tropics and subtropics re-
gions, than in temperate areas [16]. It has been shown that warm, 
moist conditions always allow the organism to survive in the soil 
for months. Furthermore, the disease was mostly sporadic. How-
ever, the incidence will become high only when large numbers of 
animal’s population were collected together such as seen in mili-
tary situations or congregation for racing, in addition mortalities 
were low [19].

LITERATURE REVIEW
General description of equine epizootic lymphangitis

Epizootic lymphangitis, grouped as a list B disease of the 
Office International des Epizootics, was first described in 1873 

by Rivolta as a chronic infection of horses, mules and donkeys 
caused by the thermally dimorphic fungus, Histoplasma cap-
sulatum var. farciminosum, and are characterized clinically by 
a spreading, suppurative, ulcerative pyogranulomatous der-
matitis and lymphangitis. The organism has also been classi-
fied by the genus name Zymonema, Cryptococcus, saccharomyces 
or Blastomyces [20,21].

Aetiology

The causative agent, Histoplasma capsulatum var. farcimino-
sum, is a thermally dimorphic fungus. Histoplasma farciminosum 
was formerly described as an independent species, but this as-
sessment has been changed and it is now considered to be a vari-
ety of H. capsulatum due to the close morphological similarities of 
both the mycelial and yeast forms [22]. Antigenically, H. capsula-
tum var. farciminosum and H. capsulatum var. capsulatum are in-
distinguishable. However the latter is the cause of disseminated 
histoplasmosis, is endemic in North America and has a wide host 
range [23]. Classically, members of the genus Histoplasma have 
been classified into three separate varieties, H. capsulatum var. 
capsulatum, H. capsulatum var. duboisii, and H. capsulatum var. 
farciminosum, defined by host species and pathogenesis [24].

However, Histoplasma spp. have more recently been grouped 
into eight clades on the basis of multilocus sequence typing of iso-
lates combined with the geospatial distribution of their sources 
[25]. H. capsulatum var. farciminosum has long been considered 
an equine-specific pathogen, but the application of molecular bi-
ology techniques has identified a broader host and geographic 
range for H. capsulatum var. farciminosum, with clinical cases 
being reported in dogs, badgers and even humans [26-28]. The 
phylogeny of Histoplasma spp. has been examined using a range 
of different gene loci [25,26,28,29].

As it has been frequently reported for fungi, sequence varia-
tion in the internal transcribed spacer (ITS) region of the rRNA 
operon provides a resolving power sufficient to discriminate be-
tween closely related species and variants and can contribute to 
the design of specific PCR-based detection protocols [28,30-32]. 
Isolates and/or sequences of both equine and human origin from 
Africa are underrepresented in studies on the phylogeny of his-
toplasmas [33,34] which is at odds with their prevalence in these 
regions [35,36]. Phylogenetic analysis of a few historic cultures of 
specimens from equine clinical cases has been described [28,32], 
but no studies have reported the application of PCR to detect H. 
capsulatum var. farciminosum directly in clinical specimens. DNA 
sequences of four protein-coding genes have been analyzed to 
elucidate the evolutionary relationships of H. capsulatum varie-
ties. This indicated that H. capsulatum var. farciminosum is deeply 
buried in the branch of SAm Hcc group A, (H60 to -64, -67, -71, 
-74 and -76), looking as if it were an isolate of South American H. 
capsulatum var. capsulatum [37].

Histoplasma capsulatum is an ascomycetous fungus closely 
related to Blastomyces dermatitidis. It is potentially sexual, and 
its sexual state, Ajellomyces capsulatus, can readily be produced 
in culture, though it has not been directly observed in nature. As 
mentioned above, H. capsulatum groups with B. dermatitidis and 
the South American pathogen Paracoccidioides brasiliensis in the 
recently recognized fungal family Ajellomycetaceae. It is dimor-

https://en.wikipedia.org/wiki/Blastomyces_dermatitidis
https://en.wikipedia.org/wiki/South_America
https://en.wikipedia.org/wiki/Paracoccidioides_brasiliensis
https://en.wikipedia.org/wiki/Ajellomycetaceae
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different genes code for different functions necessary for sur-
vival, and the phase specific genes regulation [42]. Originally H. 
capsulatum strains were classified into two types based on the 
polysaccharide composition of the cell walls. G217B belongs to 
type I, and it lacks α-(1, 3)-glucan in its cell wall, while G186A 
belongs to type II because it has large amounts of α-(1,3)-glucan 
in its cell wall. This was interesting because for G186A variants 
that lack α-(1,3)-glucan are avirulent whereas G217B contains 
no α-(1,3)-glucan but is fully virulent. Therefore, the relationship 
between α-(1, 3)-glucan and the H. capsulatum pathogenesis is 
relatable [41,43].

Different nutrients and compounds are required for the 
growth of Histoplasma capsultum in different stages of its devel-
opment. The nutritional requirements for the mycelia stage are 
simple; the organism can grow in a 25°C with glucose as its sole 
source of carbon and ammonia as its source of nitrogen. Dur-
ing the yeast phase, H. capsulatum requires more complex com-
pounds and a higher temperature environment.

For the yeast phase, it first needs sulfhydryl-containing com-
pounds for initiation of yeast development and cysteine or cys-
tine along with certain growth factors such as biotin, thiamine, 
or thiotic acid in order to maintain the morphology [44]. Cysteine 
plays an important role in the morphogenesis of H. capsulatum. It 
allows the cell to perform respiration for both phases and during 
the transition. There are two terminal oxidase pathways for H. 
capsulatum: the cytochrome system which is blocked by cyanide 
and antimycin; the other, an unidentified alternative oxidase that 
is specifically blocked by salicylhydroxamic (SHAM) [42]. Anoth-
er nutrient that is important for the growth of Histoplasma capsu-
latum is Iron. Iron is essential in redox reaction related to its ex-
istence in reduced Fe2+ and oxidized Fe3+ states. For a pathogen 
to be successful, it must have counter mechanisms for acquiring 
iron in the host microenvironment which it exists due to the lim-
ited amount of free soluble iron in an animal. There are a few ap-
proaches for the iron acquisition of H. capsulatum that have been 
studied. These strategies are: siderophores, acidic pH, reductive 
activities, and receptors for host iron-binding compounds. None 
of these approaches is unique because they can also be seen in 
other organisms; however, the coexistence of such plethora in a 
single microbe is distinctive [41,42].

EPIDEMIOLOGY
Epizootic lymphangitis disease which caused by H.capsulatum 

var. farciminosum is endemic in some countries of West, North, 
Northeast Africa, East Africa (Ethiopia) and Asia including India, 

Figure 1 Cutaneous EZL lesions observed in the infected horses. (A) 
Mild case, in which lesions are evident in only one body area; (B) 
moderate case, in which lesions are distributed over the left forelimb 
and other body sites and moderate cording is seen on the forelimb; (C) 
severe case, in which multiple coalescent nodules appear over all four 
limbs and extensive lesions appear on the face; (D) spatial distribution 
of cutaneous lesions of Epizootic lymphangit.
 Source: [Ankit Rohatgi; available at
http://arohatgi.info/WebPlotDigitizer)]

phic and switches from a mould-like (filamentous) growth form 
in the natural habitat to a small budding yeast form in the warm-
blooded animal host [38,39].

General structure, cell metabolic and description of 
Histoplasma capsulatum

Histoplasma capsulatum is a fungal pathogen that can result 
in a wide range of clinical presentations, from asymptomatic 
through fatal infection. It usually causes lung disease called His-
toplamosis or Darling’s disease. It is called Darling’s disease be-
cause it was found by Samuel Darling in histopathologic speci-
mens about a century ago [40,41].

Histoplasma capsulatum reproduces when it is in the mold 
form of the fungus and is heterothallic. H. capsulatum is the an-
amorphic classification, while the teleomorph or perfect form is 
known as Ajellomyces capsulatus. Many approaches have been 
used to differentiate H. capsulatum strains. Three variants have 
been described based on host predilection, clinical presentation, 
geographic distribution, or serology: variant duboisii in Africa, 
variant farciminosum in horses, and variant capsulatum for the 
majority isolates [41].

The structure of H. capsulatum has not yet been studied with 
detail. There have been studies that focused on the polysaccha-
rides composition of the cell walls [41]. The genome of H. cap-
sulatum has also not yet been totally sequenced; however, cer-
tain strains of DNA have been studied. For examples, the G217B, 
G186A, and the Downs strain [41]. It will be useful to sequence 
the genome of H. capsulatum, because it can help answering many 
biological questions that scientists have. For example, the capac-
ity to undergo the morphologic transition to the yeast phase, the 

A) B)

Figure 2 Cutaneous Form(A); Respiratory Form(B) of Epizootic 
lymphangite in horse.

https://en.wikipedia.org/wiki/Yeast
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Pakistan and Japan, where it is mostly diffused in areas charac-
terized by humid and hot climates [17]. It is a thermally dimor-
phic fungal soil saprophyte and the mycelial form is present in 
soil, while the yeast form is usually found in lesions [17]. HCF 
(H.capsulatum var. farciminosum) is highly resistant to the ef-
fects of physical and chemical agents. It may survive for up to ten 
weeks in non-sterile water at 26°C [45,46]. The disease is more 
common in the tropics and subtropics and is endemic in North, 
East and North-east Africa, and some parts of Asia, including 
some countries bordering the Mediterranean Sea, India, Pakistan 
and Japan [47,48]. The disease is common in Ethiopia, especially 
in cart horses, affecting an average of 18.8% of horses in warm, 
humid areas between 1500 and 2300 meters above sea level 
[49,50].

The prevalence of the disease increases with assembling of 
animals. It was much more common, historically, when large 
numbers of horses were stabled together for cavalry and oth-
er transportation needs. Mainly, it is horses, mules, and don-
keys that are affected by the disease, although infection may occur 
in camels, cattle and dogs [22].

The infection rate of EZL varies with the geographic area 
and the age of the animal. Horses under six years of age are most 
susceptible [51]. Horses under six years of age are more suscep-
tible [15]. Four different forms of HCF infections are described: 
asymptomatic, cutaneous, conjunctival/ocular and respiratory. 
The first one, asymptomatic, occurs in patients which present fi-
brocalcific skin lesions at previous sites of infection and which 
are positive to intradermal sensitivity or other serological tests 
[15]. The incubation period (IP) of the disease is from 3 weeks 
to 12 months. It causes considerable debility but low mortality 
that doesn’t usually exceed 10% to 15% and the main loss results 
from the inability of animals to work for several weeks because 
of extremely painful lesions [52].

Mode of transmission

The mode of transmission of EZL (Epizootic lymphangitis) 
includes transmission by direct or indirect contact of HCF with 
traumatized skin, by biting flies, by ticks or by inhalation of HCF 
[53-55]. In the endemic areas in certain regions of the world, the 
occurrence of seasonal dusty winds expose horses to the inha-
lation of dust and spores, leading to pneumonia [52,18]. As re-
ported that, the wounds which caused by harness are the major 
predisposing factors of Epizootic Lymphangitis in carthorses in 
Ethiopia [56].

Fungal spores can be transmitted to healthy animals by di-
rect contact with infected animals or with inanimate objects or 
fomites, such as grooming equipment, bedding, saddler, etc., 
and enter the skin through cutaneous abrasions. Biting flies of 
the genera Musca and Stomoxys may contribute to spreading the 
infections, while tick bites most likely represent a predisposing 
factor for EL in mules [15,17]. According to Singh, 1965 direct 
contact with infective materials through injured skin or through 
cutaneous abrasions is the most common mode of infection. 
Spread of infection can also occur by indirect contact through 
contaminated objects such as grooming tools, feeding and water-
ing utensils, and harnesses and through wound dressings [52]. 
Records also exist for the transmission of the disease from stal-

lions to mares during copulation [57]. The possibility of experi-
mental infection of 6 horses is reported by Ameni G. in which the 
IP is much longer in horse inoculated with mycelial organisms 
than that of with the yeast form [58].

Pathogenesis of epizootic lymphangitis

After gaining entry through wounds, HCF invades subcutane-
ous tissue, sets up a local granuloma or ulcer and disseminates 
through the lymphatics to regional lymph nodes or, in severe 
cases, to other organs. Nodular lesions develop in the skin along 
the lymphatics and in the lymph nodes. These lesions eventu-
ally ulcerate and drain a thick, mucopurulent material containing 
yeast cells. Nodules occur wherever there is skin trauma (par-
ticularly under the harness and on the extremities). Horses that 
have a heavy systemic burden of fungi may succumb to pneumo-
nia or failure of other affected organs [15,51,52]. The ocular form 
of the disease results from inoculation of the organism into the 
eye, likely by biting flies [51]. Both conjunctivitis and rhinitis may 
occur as the extension of the skin form, because the animals will 
scratch the skin lesions by their teeth and lips, thereby spreading 
it to the surrounding organs [59]

Clinical sign

Clinical signs of Epizootic lymphangitis are described based 
on the pathological lesions; otherwise the body temperature and 
general character of the animals are not changed. On the other 
hand, most of the animals will lose their body condition [51,59]. 
There are three clinical form of epizootic lymphangitis in horse 
as cutaneous, ocular and pulmonary form. The cutaneous form of 
the disease, after which the disease was named, is the most com-
mon. Clinical signs are observed several weeks to 6 months af-
ter infection. The initial lesion is an open granulomatous wound 
along the course of a lymphatic vessel, which has a tendency to 
ulcerate, or to undergo alternating periods of discharge and clo-
sure for some weeks before healing with residual scar formation 
[59]. Lesions are most common in the forelimbs, the chest wall, 
and the neck. In severe cases, skin over the entire body may be af-
fected Initial nodules appear anywhere on the body but common-
ly on lower limbs, chest, and neck. Nodules rupture, discharging 
thick pus, and the ulcerated lesions subsequently scar and heal. 
Lesions progress locally along lymphatics, which become beaded 
and rope-like with enlarged regional lymph nodes. Repeated cy-
cles of ulcerating and healing nodules occur. [59,60].

The ophthalmic form of the disease is less frequent. Infec-
tion may occur as conjunctivitis or a naso-lachrymal infection. 
Initial infection is characterized by a watery discharge from one 
or both eyes and some swelling of the eyelids, followed by the de-
velopment of papules and ulcerating button-like growths on the 
conjunctiva and/or on the nictitating membrane [61]. The pul-
monary form of the disease is infrequent, which usually occurs 
as a late development in the cutaneous form of the disease [18]. 
The nasal lesions are characterized by serous secretion, multiple 
small gray nodules, and or ulcers [59]. They are mostly confined 
to the upper respiratory tract. They usually found near the ex-
ternal nares and they may extend to the muzzle, or they may be 
found deep in the nasal cavity and in the pharynx, nasal sinuses, 
the larynx and the bronchi [52]. Some horses are asymptomatic 
carriers of HCF and they do not show clinical signs. They can be 
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identified clinically by the identification of fibro-calcification of 
skin lesions at previous sites of infection, or based on serologic 
evidence of antibodies, and positive reactions to intra dermal 
tests. These methods do not distinguish exposure from chronic 
infection [53]. Such horses will give a positive result to an intra 
dermal sensitivity test and positive reactions to serological tests 
[53]. Six bacterial contaminant genera are isolated from lesions 
of epizootic lymphangitis and some of them are frequently found 
that they potentially contribute to the clinical signs, pathogenesis 
and to the severity of the disease, leading sometimes to death in 
severely infected horses [62].

Pathology and clinical manifestations

There are three forms and three stages of the disease. The 
three forms are cutaneous (skin), ocular, and respiratory forms. 
The three stages are early, moderate and sever stages. Some 
horses are asymptomatic carriers of HCF. The form that the dis-
ease takes seems to depend primarily on the route of entry [49]. 
EZL (Epizootic lymphangitis) causes painful skin lesions that 
lead to lameness and loss of use of working equids, if the route 
of entry is by contact of infected material with traumatized skin. 
It may cause sinusitis, pneumonia via inhalation of contaminat-
ed dust, it may cause rhinitis by contact with skin lesions, and 
it may cause keratoconjunctivitis if transmitted by flies [59]. In 
all the three forms of the disease, severe inflammatory reaction, 
oedema, necrosis & pyogranulomatous nodular lesions are ob-
served [63]. Generally, the granulomatous nodular lesions are 
usually confined to the skin, subcutaneous tissues, lymph vessels 
and lymph nodes. But in some cases, the lesions may extend to 
the underlying joints, resulting in arthritis, periarthritis or peri-
ostitis. The granulomatous nodular lesions and abscesses may be 
found in the lungs, spleen, liver, testes and other internal organs 
in some cases [51,52].

The lesions usually heal spontaneously after 2–3 months, re-
sulting in stellate scar formation [18]. The cutaneous form of the 
disease is the most frequent one, that epizootic lymphangitis is 
most commonly characterized by a cord-like appearance of the 
subcutaneous lymphatic and ulcerative cutaneous pyogranulo-
mas [59]. HFC may cause sinusitis, and/or pneumonia via inhala-
tion of contaminated dust, it may also cause rhinitis by contact 
with skin lesions, and it may also cause keratoconjunctivitis be-
ing transmitted by flies [51,52]. Epizootic lymphangitis can also 
present as an ulcerating conjunctivitis, or rarely as a multifocal 
pneumonia [15,50]. When mucosal lesions occur, 9 most are 
confined to the upper respiratory tract and eyes [15]. Cutaneous 
lesions are also seen in the respiratory form of the disease but 
are accompanied by nasal discharge and severe coughing [64]. 
Typical lesions of epizootic lymphangitis are pyogranulomatous 
nodules that may be appreciated in lymphatic vessels. Pyogranu-
lomatous nodules and the liquefied foci have also been found in 
the pleura, spleen, liver, testes, tunica vaginalis, and bone mar-
row [52]. Interstitial pneumonia may also be recognized and le-
sions may be present in other organs [64].

Growth lesion

Gross lesions are manifested by pyogranulomatous, purulent 
discharge of thickened superficial lymphatic vessels and enlarge-
ment and inflammation of regional lymph nodes [15]. Regional 

lymph nodes are swollen, soft, and reddened and may contain pu-
rulent foci. Lymphatic vessels may be found distended with pus 
[64]. At necropsy, areas of the skin and subcutaneous tissue are 
thickened, and the skin may be fused to the underlying tissues. 
When the thickened skin is incised, it presents the lardaceous ap-
pearance of granulation tissue and it contains a number of small, 
yellow, purulent foci between which the lymphatics are dilated 
and filled with pus and serous fluid [52]. The skin covering the 
nodules and the subcutaneous tissues may become thickened, 
fibrous, indurated, and firmly fused to the underlying tissues 
[52,59,64]. In the early stages, the swollen nodes contain many 
small foci of softening, but later the foci coalesce and are heavily 
encapsulated and they may rupture to form ulcers [52]. There is 
often thickening, or ‘cording’, of lymphatics, with the formation 
of pyogranulomatous nodules that have a thick, fibrous capsule 
[18]. Nodules in the skin have a thick, fibrous capsule and the af-
fected lymphatic vessels are usually thickened or distended. Both 
nodules and lymphatics contain purulent exudates [65]. The fore-
limbs, neck, and head are common sites to observe the Nodular 
and chronic suppurating lesions, however they are also observed 
on different body parts including the scrotal regions. In advanced 
cases, the nodules and ulcers may involve almost all body parts 
and may have unpleasant odor [59].

DIAGNOSIS
Diagnosis of epizootic lymphangitis depends on the clinical 

sign, history of animals and laboratory confirmation. The clinical 
signs of Epizootic lymphangitis in horses in endemic regions are 
often the basis of diagnosis; however confirmatory tests should 
be followed. Several confirmatory tests have been described. Lab-
oratory diagnosis of epizootic lymphangitis usually is by stained 
smears of the cutaneous exudate based upon demonstration of 
the typical yeast-like, double-contoured cells in pus collected 
aseptically from the lesion and confirmed by culturing the patho-
gen [63,64]. Microscopic examination of Giemsa or Gram-stained 
smears of pus/ swabs aspirated from a nodule reveal Gram-pos-
itive yeast forms with a halo (unstained capsule-like) structure 
[56,59]. According to Ameni, 2007, it reveals hyaline septated 
and branched hyphae. The yeast form of the organism appears in 
pus as a double-contoured oval or ovoid body, measuring 2.5-3.5 
μm by 3-4 μm [15]. Culture of HCF from body fluids or tissues is 
the “gold standard” for confirming the diagnosis but it may be 
impractical since it may be difficult and time-consuming to grow 
from body fluids and tissues. Moreover false-negative results 
are likely to occur [64,66]. The fungus HCF can be cultured or 
isolated on special media such as Sabouraud dextrose agar but it 
dies quickly in specimens, unless these are collected in antibiotic 
solutions, refrigerated and cultured promptly [51,56].

Serologic tests for the presence of antibodies in the blood are 
also the possible options, but they may not have a high degree 
of specificity for active disease. It may reflect past exposure or 
asymptomatic infection. Tube agglutination and passive hemag-
glutination tests have been reported to identify increased titers 
in horses with epizootic lymphangitis [45], which can be used 
as a practical screening test. A serum agglutination titer of 1: 80 
or higher is reported to be positive [63]. Fluorescent antibody, 
AGID, and ELISA tests have also been described [45,67]. ID and 
CF tests also have been reported as useful tests [68]. Differential 
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diagnosis includes glanders, strangles, ulcerative lymphangitis 
and sporotrichosis, especially when these diseases occur under 
the same environmental conditions [69]. Histofarcin test could 
play a significant role in detecting early infection and in differ-
ential diagnosis [50,56]. The organisms are pleomorphic, often 
described as slightly lemon-shaped basophilic masses, varying 
from 2 to 5 µm in diameter, that are surrounded by a ‘halo’ when 
stained with H&E or Gram’s stain AND Electron microscopy has 
been applied to skin biopsy samples of 1.5–2.0 mm immediate-
ly prefixed in phosphate buffered 2% glutaraldehyde solution 
at 4°C and post-fixed in 1% osmium tetroxide. Ultra-thin sec-
tions were cut and stained with uranyl acetate and lead ci-
trate. Examination demonstrated the fine internal struc-
ture of the organism, H.capsulatum var. farciminosum, including 
the cell envelope, plasma membrane, cell wall, capsule and inner 
cell structures [15].

Differential diagnosis of EHL

The skin form of the disease may be confused with the skin 
form of glanders, which is caused by Burkholderia mallei, ulcera-
tive lymphangitis, which is caused by Corynebacterium pseudotu-
berculosis, indolent ulcers a caused by Rhodococcus equi, sporot-
richosis caused by Sporothrix schenckii, strangles and cutaneous 
lymphosarcomas [51, 70].

TREATMENT AND CONTROL OF EPIZOOTIC LYM-
PHANGITIS

Treatment of epizootic lymphangitis is mandatory to pre-
vent spreading of the infection, whereas for disease control, 
culling infected horses and adoption of hygiene measures (e.g., 
cleaning and disinfection) and insects control are required. In re-
cent years, the use of vaccines (i.e., a killed formalized vaccine, 
attenuated vaccine, and live vaccine) have been proposed as a 
strategy to eradicate the infection in endemic areas; the admin-
istration of the attenuate vaccine (i.e., vaccine developed by ex-
posure of the causative agent to high temperatures) has resulted 
in a protection rate of 75.5% over >31 months [15]. Intravenous 
dosing of iodide may be used particularly in endemic areas. The 
intravenous injection of 100 ml of sodium iodide of a 10% solu-
tion, repeated weekly for four weeks is recommended. Different 
antifungal drugs have also been used and successful treatment 
with amphotericin B has been reported [51,71]. Many treatment 
types have been tried, but it was without success. Parenteral am-
photericin B and iodides have been reported as effective. Even 
though Epizootic lymphangitis is highly prevalent and economi-
cally important in Ethiopia, the treatment options have not been 
employed because of the cost of the drugs and their absence in 
the market [17].

The disease does not have effective treatment so far and the 
final fate of sick horses is to be left outdoors for scavengers. The 
disease is rarely responding to treatment. One of the reasons 
could be due to the complication of the lesions with different  
bacteria in addition to its chronic nature. In general,  Histoplasma 
capsulatum var. Farciminosum is less responsive to antibiotics. 
Nevertheless, its response to drugs like  Amphotericin B, sodium 
iodide and Clotrimazole has been reported from other parts of 
the world [72].

When it comes to the Ethiopian situation, there is no drug pre-
scribed to Epizootic lymphangitis in any of the veterinary clinics 
across the country. In case of absence of treatment, sick animals 
are left out doors for scavengers after their working power is ex-
hausted. In Ethiopia antifungal drugs for Epizootic lymphangitis 
treatment are not usually available in government and private 
veterinary clinics [73]. However, traditional medicine has long 
been practiced to treat some common ailments using plants 
available in Ethiopia. Natural products and their derivatives have 
been historically sources of therapeutic agents [74]. This review 
also focuses on how to treat epizootic lymphangitis in absence 
and inadequate of modern drugs, therefore the numerous plants 
are sources of antimicrobial agents, such as combretum molle, 
xanthium strumarium, which used to treat Epizootic lymphangi-
tis in traditional way [75,76]. As I got the information from my 
family and old men the plant which used for treatment of  epiz-
ootic lymphangitis (Biichee fardaa) and ulcerative lymphangitis 
are like Ricinus Communis (Qobboo) and Prunus African (Hoomii). 
The methods of application and preparation of this plant which 
has been practice in Ethiopia is  that first dried fruit of Ricinus 
communis is powdered and mixed with bark powder of Prunus 
africana and creamed to the ulcerated skin of horse, mule and 
donkey [my own information].

Control of this disease should be by vaccination (killed for-
malized vaccine, attenuated vaccine, and live vaccine) and appro-
priate wound management with administration of iodine, intra-
venous injection of sodium iodide and amphotericin B. Control 
and eradication of the disease is usually through elimination of 
the infection, through slaughter (culling) of infected horses and 
application of strict hygiene practices to prevent spread of the 
organism. There are also reports on the use of killed and live at-
tenuated vaccines [77].
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