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ABSTRACT— Goat is one of the livestocks that provide revenue for farmers and sources of food towards 

people through goat farming. Goats used in farming because they can adapt excellently in any kind of weather 

and condition besides its low feed value acceptance but still have high value in production considering the 

size of it. It thus became a choice for farmers to start husbandry with goats. Cryptosporidium has been one of 

the major intestinal pathogens in goats so far, causing morbidity to goats. However, information regarding the 

epidemiology of Cryptosporidium species in goats is limited due to under-reporting as it is considered of 

carrying neglected pathogenicity. This review discusses the effects of cryptosporidiosis on goats and shows 

that having knowledge about pathogenic interactions will help in increasing the information about disease 

epidemiology which will lead in defining effective preventive and control measures towards cryptosporidiosis 

on goats. 
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1. INTRODUCTION 

The goat population in the world has increased approximately about 1 billion during the 2000-2013 periods 

with Asian remains in the first place with a shared half of the goat population [75]. In developing countries, 

goat rearing is practiced for meat and milk (important sources of proteins such), the skin (used for making 

ornamental items) and the feces (needed for fertilizer). Goat farming is one vital source of rural economy 

especially in developing countries where meat and milk production improves the livelihood of farmers [6], 

[50]. However, infections among neonatal ruminants are limiting the economical and intensive goat 

production [71].  Death of neonatal goats due to diarrhea causes significant production loss to goat farmers. 

Diarrheogenic parasite likes Cryptosporidium spp. is mainly responsible for infecting goats compared to virus 

and bacteria [26]. Cryptosporidium spp. are major intestinal protozoa infecting humans and several animals 

[70]. This protozoan parasite was first described in the gastric mucosa of mice [83] and the infection in goat 

was first recorded by [54] in Australia. Cryptosporidium spp. belongs to the phyla: Apicomplexa, class: 

Sporozoasida, subclass: Coccidiasina, order: Eucococcidiorida, and family: Cryptosporidiidae [63], [39], [51]. 

Genus of Cryptosporidium spp. was previously assumed to be related with the Coccidians because of their 

similarities in morphological characteristics and existence of organelle alike to mitochondria [79]. But, finding 

by [5] reported that the molecular phylogeny study revealed that Cryptosporidium genus members were 

closely associated with gregarines and supported by the existence of gregarines levels in the life cycle of these 

protozoans [40]. In Malaysia, goats farming is one of the sources of economy especially to small scale farmers. 

According to Department of Veterinary Services, about 385,304 goats are in Malaysia in 2017 [24] and goat 

farming contributes to the gross national income every year [16]. In Malaysia, a study has been conducted to 

identify the epidemiology of cryptosporidiosis in goats [89]. The first report recorded C. parvum infections 

among goats in Terengganu [89]. A total number of 478 faecal samples of goat were collected and examined 

to detect the presence of Cryptosporidium. The prevalence rate in the research shows a positive results of 

Cryptosporidium infection, with which 207 goats (43.4%) infected. Data shows that the goats raised under 

intensive farming management recorded from 207 goats, 99 (49.7%) of them were positive with 
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Cryptosporidium infection, while under extensive farming management, 41 goats from 207 (41.0%) were 

infected with Cryptosporidium and for the semi – intensive farming management, 67 goats out of 207 (37.4%) 

goats were positive with Cryptosporidium infection. 

 

2. Cryptosporidium Transmission 

Cryptosporidiosis occurred via direct transmission either through the fecal-oral route, in which contact with 

excreta of infected animals or ingestion of food and drinking water contaminated with the infective oocysts 

which are expelled by infected hosts [58], [27], [35]. Cryptosporidial infections among newborn animals 

account for the asymptomatic carriers that transmit oocysts hence create environmental contamination [37]. 

The infection in neonates can occur with the low infectious dose such as gnotobiotic lamb can shed between 

one to five infective oocysts [8]. In Spain, diarrheic lambs or goat kids can excrete huge number of oocyst per 

gram of feces which caused contamination of water catchment area with the infective oocyst hence can infect 

human [66]. [62] The age of the animal and the severity of the infection affects the rate of excretion of 

Cryptosporidium oocyst. The rate of excretion remains very low, with an average of tens to several thousands 

of oocysts per gram of feces without any differences between an ewes and goats. [19]. Besides, adults are less 

infected to cryptosporidiosis due to strong immune response compared to young animals. Cryptosporidiosis 

in animals relied on climate change and farm management. Different husbandry practices, grazing systems 

and pasture management are the factors that affect the infection by various species of Cryptosporidium 

including C. andersoni, C. scrofarum and C. xiaoi in small ruminants [52]. Non-restriction grazing activity of 

goats in open space such as on grasses along the roadsides or housing areas and shared grazing fields with 

other livestock such as pigs and cattle expose goats to the parasitic infection. These activities promote cross-

transmission of Cryptosporidium species from one animal to others as corroborated by a study conducted by 

[48] who discovered the identification of Cryptosporidium spp. infecting cattle or pigs in another different 

host. The condition of farmhouse attributes to the positive cases of Cryptosporidium infection among small 

ruminants. A study by [9] showed the poor hygienic setting of the farm including collections of food and 

droppings on the floor may attract other mechanical vectors to transmit oocyst and contaminating food and 

water among ruminants. 

 

3. Clinical and Pathology of Cryptosporidiosis 

The visible signs of cryptosporidiosis in goat kids are mild to acute diarrhea and with associated other clinical 

signs including despair, dehydration, anorexia, listlessness and abdominal pain. The diarrhea feces are in fluid 

form, yellow in color, has an offensive odor and contains a large number of oocysts ranged in between 17–

782 Oocytes Per Gram (OPG) [19]. Rates of oocyst shedding were importantly higher in goats under the age 

of 6 months followed by those under 12 months as compared to those are over one-year-old and adults [61] 

Due to the higher level of oocyst excretion among young infected goats they are the main cause of 

contamination compared to adult. Cryptosporidium causes diarrhea in goats resulting in distention of the crypt 

of Lieberkhiin, villous atrophy and fusion, and penetration of lamina propria with mononuclear and neutrophil 

cells [30]. As a consequence, clinical symptoms including mal-digestion, diarrhea due to malabsorption and 

osmotic effects have been demonstrated in infected goats. Upon diarrhea continues for 5 – 7 days, it can cause 

abdominal pressure, discomfort, fatigue, dehydration and even death though diarrhea is self-limiting dillness 

[60]. Mortality among goats due to diarrhea may increase by co-infection with enteropathogens. Destruction 

of small intestinal microvilli due to diarrhea will promote Cryptosporidium infection with other intestinal 

pathogens that cause death and malnutrition in diseased animals [23]. Besides, severe mixed infections can 

cause the goat to die within 2 – 3 days after diarrhea [60]. 

 

4. Caprine Cryptosporidiosis: Prevalence and Its Economic Impact 

There are various species of Cryptosporidium found in goats including C. parvum, C. hominis, C. xiaoi and 
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C. bovis. C. bovis is a common Cryptosporidium species affecting neonatal calves (Fayer et al., 2008) but 

apparently, there is a C. bovis genotype reported on goats (Xiao et al., 2010). In Mexico, prevalence of 

Cryptosporidium spp. infection in goats was 72.5 % (95 % CI: 61.4–81.9) and in sheep 67.5 % (95 % CI: 

56.1–77.6) (Romero-Sales et al., 2016). Ruminants aged 1 month had the highest infection rate (88.2%;95% 

CI: 63.6–98.5). The prevalence of cryptosporidiosis among herds ranged from 60 to 85 percent. 

Cryptosporidium incidence differs significantly in small ruminants ranging from 5% to 70% for sheep and 

from 5% to 35% for goats. The difference in prevalence of cryptosporidiosis can be determined by variations 

in animal age, management and techniques of diagnosis (Robertson, 2009). A study conducted by Díaz et al. 

(2015) stated that the presence of Cryptosporidium oocysts in young goat (62.7%) was higher than lambs 

(31.6%).  Findings have recorded the identification of five C. parvum subtypes; llaA13G1R1, llaA14G2R1, 

llaA15G2R1 and llaA16G3R1 detected in both goats and lambs and whereas lldA17G1 was only identified 

in goat kids. This finding was not similar with the study by Baroudi et al. (2018) who discovered that the 

Cryptosporidium spp. was higher in lambs compared to goat kids where C. xiaoi is the dominant species that 

infect goats. The differences in infection rate in the studies can be credited to variation in animal age, 

diagnostic techniques, sample sizes, husbandry system and geographical weather (Baroudi et al., 2018). A 

cross-sectional study was conducted between from February 2015 to November 2015 on goats from three 

types of farm management systems in Terengganu, Malaysia. Nichols et al. (2003) improvised the nested PCR 

protocol for the research. Out of 478 goats, 207 (43.4%) were found to be infected with Cryptosporidium. The 

infection rate is lower comparing the prevelence of Cryptosporidium infection in Span, where researchers 

showed a higher level of cryptosporidiosis of 62.7% (74 cases out of 118) (Diaz et   al., 2015.  However, 

studies shown that most of the developing countries have low level of cryptosporidiosis in goat (less than 

30%.)  This is supported by the studies that shown the level of Cryptosporidium infection in certain countries 

such as Bangladesh (Siddiki et al., 2015) the level was 15.0 percent (15/100), in Ethiopia (Ayana et al., 2015) 

it was 11.5 percent (7/61), Iran (Khezri et al., 2013) there was 18.86 percent (66/350) and Nigeria (Pam, 2008) 

the rate was 24.0 percent (36/150) respectively.  

 

The variation in prevalence found by the researchers may be due to geo-climatic surroundings, sample size, 

management scheme and seasonal variation (Kakar and Kakarsulemankhel, 2008). Nevertheless, 

cryptosporidiosis in small ruminants is the primary health problems among the young goats which causing 

acute diarrhea and weight loss (Díaz et al., 2015; Peng et al., 2016; Kaupke et al., 2017). Apart from that, 

cryptosporidiosis results in reduced production capacity, slow growth, diminish feed efficiency, hindered 

maturity, loss of fertility and inclusive financial loss in the form of treatments of infected animal [61]. The 

specific economic losses related with cryptosporidiosis in goats have never been studied thoroughly but these 

losses include the treatment cost, minimized feed conversion and production efficiency and death of the 

animal (Alonso-Fresan et al., 2005). Cryptosporidium infection in livestock may bring long term effects on 

the animal’s growth. For example, the lambs infected with Cryptosporidium were found to be lighter in weight 

and reduced carcass quality as compared to uninfected (Sweeny et al., 2011). Infection with Cryptosporidium 

in small ruminants had a significant economic impact on farmers as the infection resulted in higher rate of 

morbidity and mortality. Infection with Cryptosporidium also give a greater impact of economy as the 

infection leads to imbalance impacts on growth and damaging the food production and supply. Infection with 

Cryptosporidium caused diarrhea and also death to livestock, leading to financial losses (Raja et al., 2017). 

Young animals are more prone to infection than adults, and adults can be healthy carrier and source of 

infection for young animals. 

 

5. Control measures 

Cryptosporidium is difficult to control because it can cause infection, high sporulation of oocysts shed by 

livestock and can be transmitted to susceptible hosts (Casemore and Watkins, 1998; Chalmers and Giles, 
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2010). Until now, there is no effective vaccine or drug to cure this disease and this poses limitations to the 

successful control of Cryptosporidium infection. Infection with Cryptosporidium is difficult to manage 

because no vaccine or drug has been discovered to be effective fighting against the disease. Many 

chemotherapeutic studies were conducted to fix this disease, but no effective therapy was recognized. 

However, some efficient methods that can control this disease, are by using appropriate tools for diagnosis, 

sanitation and hygiene of premises. Proper preventive measures can suppress the occurrence of 

cryptosporidiosis. Besides, the other methods of preventing this infection are to isolate the infected animals 

and ensured that sufficient intakes of colostrum are obtained by the newborn calves (Amer et al, 2013). 

Passively acquired antibodies in field conditions do not protect lambs and calves from cryptosporidiosis. 

Calves of immunized mother with hyperimmune colostrum had less severe diarrhea and less oocyst release 

compared to that with non-hyperimmune colostrum. (Amer et al., 2013). Currently, paromomomycin, 

halofuginone lactate, and decoquinate are drugs that are partly efficient for the therapy and prophylaxis of 

cryptosporidiosis in ruminants (Graaf et al., 1999). Paromomycin is an antibiotic of aminoglycoside and is 

appropriate for controlling infections of Cryptosporidium parvum in models of human, animal and cell culture. 

Although this drug is poorly absorbed from the intestine of the epithelium, it can be absorbed in small amounts 

through the limited apical membrane-bound to the parasite of the extracytoplasm. Paromomycin can also 

decrease the amount of shedding oocysts and the length of diseases with diarrhea. However, this drug is not 

used to treat adult ruminants (Shahiduzzaman and Daugschies, 2012). There is no particular cryptosporidiosis 

therapy due to the absence of an effective drug. Till date, samples of more than 140 molecules have been 

screened for activity against Cryptosporidium infection and none have produced completely satisfactory 

outcomes (Stockdale et al., 2007). Only two products have produced significant results in small ruminants: 

coccidiostatic (halofuginone lactate) (Naciri and Yvoré, 1989; Causapé et al., 1999; Chartier et al., 1999; 

Giadinis et al., 2007, 2008) and aminoside (paromomycin sulphate or aminosidine) (Mancassola et al., 1995; 

Chartier et al., 1996; Johnson et al., 2000; Viu et al., 2000). Halofuginone lactate is a synthetic product of the 

group of quinazolinone carrying antiprotozoal activity Halofuginone had been demonstrated as an efficient 

antiprotozoal function against Cryptosporidium parvum in cell culture model. It decreased the seriousness of 

cryptosporidiosis in caecum and small intestine in rat models, but the colon infection was not decreased by 

this drug. Halofuginone therapy has been reported to minimize mortality and reduce cryptosporidiosis severity 

in calves. No oocysts have been identified for 7 days after the withdrawal of the drug, indicating that the drug 

does not interrupt the life cycle of the parasite but avoids sprozoite re-infection or first generation of 

merozoites in the gut (Shahiduzzaman and Daugschies, 2012). 
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