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Abstract: 

Bovine trichomoniasis is a venerealy transmitted disease of cattle. The organism responsible for 

Trichomoniasis in cattle is the extracellular protozoa Tritrichomonas foetus. This protozoan is an 

obligate parasite of the reproductive tract of cattle. The epithelial surfaces of the bull’s penis and 

prepuce including the distal urethra. Infected bulls are often asymptomatic carriers of T. foetus. 

Most bulls become chronically infected with T. foetus after breeding an infected cow, and these 

infections often become chronic in nature and rarely clear regardless of time. Currently there is 

no approved treatment for Trichomoniasis in cattle but new therapies are being tested with 

promising results. 
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Introduction: 

The profitability of the beef cattle industry relies on efficient reproduction. The production of 

calves for replacements and for meat is necessary for replenishing the herd. Additionally, the 

production of calves for meat is the crux of the beef cattle industry. The efficiency of cow-calf 

operations are drastically effected by Tritrichomonas foetus (T. foetus) infections.1-4  Bovine 

Trichomoniasis is a sexually transmitted disease caused by T. foetus. Tritrichomonas foetus can 

result in producing a chronic carrier state in a bull.5 Infected bulls are often asymptomatic 

carriers of T. foetus and, if older than four years of age, rarely spontaneously resolve the 

infection.1,5,6  It is has been reported that young bulls exposed to this organism may be able to 

resist infection, clear infection or experience a transient infection.2,3,5 Infected bulls are capable 

of transmitting the organism to a cow during coitus.4 The organism can be found in an infected 

bull’s sheath on the penis and prepuce.5 There is an absence of penile or preputial lesions and 

does not seem to affect semen quality or libido.2,5  Since there are no noticeable clinical signs 

when a bull is infected with T. foetus, it is imperative to utilize appropriate diagnostic tests to 

determine a bull’s T. foetus status prior to introducing him into the herd.6,7 Most bulls become 

chronically infected with T. foetus after breeding an infected cow, and these infections are 

thought to become chronic in nature and rarely clear regardless of time.5 Tritrichomonas foetus 

can cause a myriad of reproductive issues in the female such as transient infertility, early 

embryonic death, metritis, pyometra, and sporadic abortions.2 This organism is an obligate 

protozoan parasite that lives on the surface of the epithelial folds of the bull’s penis and 

prepuce.1-5, 7-11 Disease involving T. foetus is specific to cattle. Bulls efficiently transmit this 

protozoan to cows and heifers during breeding. The organism moves from the vagina and into 

the uterus during estrus. economic losses in the hundreds of millions of dollars in the US alone.2 

Because bulls are unable to eliminate T. foetus from the penis and prepuce, once a bull is 

infected, it is considered to have a life-long infection.1-4,5 Currently there is no approved 

treatment for Trichomoniasis in cattle.  

 

Literature Review: 

Bovine Trichomoniasis has been known to exist for over 80 years with the first reported case in 

the United States in Pennsylvania in 1932.12  Following this time, Trichomoniasis has been 

diagnosed throughout the United States and worldwide.1,4,5,8,11,13-19 More cases of Trichomoniasis 
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have been reported in recent years.18,19 The increased incidences/reporting is probably linked to 

increased cattle movement, drought conditions and more intensive management. It can also be 

related to improved detect through the use of better diagnostic testing methods avaliable, 

specifically the polymerase chain reaction (PCR).6,7,20 Regardless of the cause, the increased 

prevalence of Trichomoniasis has prompted many states within the U.S. to enact rules and 

regulations regarding the sale and movement of animals potentially infected with T. foetus, 

making prevention and control of Trichomoniasis very important especially for every cow-calf 

operation and all dairy operations utilizing clean up bulls. According to National Animal Health 

Monitoring System (NAHMS) over 51.5% of dairies utilize bulls opening the door to T. foetus 

infections with resultant fetal loss.21 Dairy cows already have low conception rates, first service 

conception rates of 18 to 30% are considered normal, Hence prevention of Trichomoniasis is 

imperative.  

 

Infected bulls are often asymptomatic carriers of T. foetus and, if older than 4 years of age, rarely 

spontaneously resolve the infection.1,5  It is thought that young bulls exposed to this organism 

may be able to resist infection, clear infection or experience a transient infection.2,3,5 Infected 

bulls are capable of transmitting the organism to a cow during coitus.4,5 The organism affects can 

be found in an infected bull’s sheath on the penis and prepuce, but causes no penile or preputial 

lesions and does not affect semen quality or libido.2,-4,5,10 Since there are no noticeable clinical 

signs when a bull is infected with T. foetus, it is imperative to utilize appropriate diagnostic tests 

to determine a bull’s T. foetus status prior to introducing him into the herd.6,7,20 Most bulls 

become chronically infected with T. foetus after breeding an infected cow, and these infections 

are thought to become chronic in nature and rarely clear regardless of time.5,8,9 Bulls with 

trichomoniasis do tremendous reproductive damage by infecting cows and heifers during the 

breeding season. The organism moves ascends from the vagina through the cervix during estrus 

and colonizes the entire reproductive tract within a couple weeks.2,3 Cows and heifers very rarely 

show any evidence of current infection such as vaginal discharge.2,3,10 Low conception rates and 

irregular inter-estrus intervals are often the first signs of infection with pyometra and abortion 

occurring in less than 5% of infected animals.2,3,10 Infertility due to early embryonic or fetal 

death is the most economically damaging clinical sign and occurs in a much larger percentage of 

infected cows. Early embryonic death results in irregular return to estrus, which can easily go 



4 
 

unnoticed in a large herd. Unlike the bull, the cow is capable of mounting an effective immune 

response to T. foetus10,22  but usually takes a long period of time to clear the infection, 2 to 6 

months. Tritrichomonas foetus does not usually prevent conception, but often results in death of 

the embryo or fetus most commonly reported between gestational days 15 to 80.23  Reproductive 

loss is most often the result of the immune response so it is an economically devastating disease. 

There is a very small percentage of cows that will abort in the second or even third trimester and 

it has been estimated to be about 1% or less of pregnant cows will maintain infection throughout 

gestation and deliver a live calf.24  This scenario is very damaging due to the chance of 

reinfection of the herd in the following breeding season.  

 

The major economic consequences associated with T. foetus are: reduced calf crop due to early 

embryonic loss or abortion, reduced weaning weight due to delayed conception, and culling and 

replacement of infected cattle.2,10 The result is that more cows will calve later in the calving 

season than desired, which results in extreme variations in weaning weights in addition to a 

reduced calving percentage. A late-calving cow will continue to calve late in subsequent years, 

thus sacrificing valuable growing time for her calf before sale. Therefore, less days of gain 

means fewer pounds to sell and this is compounded yearly. In herds with new infections, the 

results can be devastating, with long, drawn-out calving seasons and maybe only a 50-70% calf 

crop.10 In herds where Trichomoniasis has gone undetected for a period of time, the results may 

be less dramatic because of temporary herd immunity. In such cases, the calf crop may only be 

reduced 5-10%; however, this loss is still enough to have a substantial economic impact on 

feeder calf breakeven price and profit per brood cow. The economic impact attributed to direct, 

secondary and indirect losses are approximated at $300 million to $650 million in just one state 

alone.18,19,25 

 

Metronidazole is the primary drug utilized to treat Giardia and Trichomoniasis in humans and 

companion animals.9  The use of Metronidazole in food producing animals is prohibited.9 A 

recent study by Love et al., 2017, cured a Trichomoniasis positive bull using Metronidazole 

intravenous solution for a total dosage of 60 mg/kg for two treatments 24 hrs apart.9   In the 

study by Love et al., it was argued that the studies performed in mice where flawed and that 

Metronidazole does not pose such a risk in induction of cancer.9 The biggest roadblock to 
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Metronidazole use in cattle is probably the potential for adding to resistant strains that already 

exist in humans. Approximately 5% of strains of Trichomoniasis vaginalis in humans are already 

resistant to Metronidazole.26  Additionally, Metronidazole is an important antibiotic in treatment 

of Clostridium difficle infections in humans and anything that will potential add resistance to this 

serious toxin forming bacteria is most likely not going to be taken off the prohibited list.26,27  

Hence, in vitro culture trials have been performed to identify approved food animal drugs that 

might be utilized for treatment of Trichomoniasis. 

At Auburn University College of Veterinary Medicine in vitro trials showed promising 

results with total kill of the T. foetus within the culture environment utilizing 

benzimadazoles.28,29  The next logical step is in vivo trials. It is necessary to determine if these 

preparations when placed topically to the prepuce and the penis of naturally infected T. foetus 

positive bulls could result in a complete kill of the T. foetus organisims. The impact of this 

research has the potential to provide a cure for bulls chronically infected with T. foetus. A cure 

for T. foetus would result in a significant reduction in economic losses due to fetal wastage and 

culling of T. foetus positive bulls. The intent is to develop an FDA approved treatment for T. 

foetus infection. Additional information needs to be gathered assessing biofilm formation. This 

information will allow for the development of more effective treatments if the formulations 

utilized in this study are not successful in eliminating the T. foetus infection in these bulls.  

 

Until effective, approved therapies are proven to be effective for bovine Trichomoniasis 

prevention and control measures are necessary.  Infection with T. foetus does not always induce 

an effective local immune response in bulls.8,30  However, Cobo et al. recently noted that 

immunoglobulins directed against T. foetus appeared in the preputial secretions of bulls 

vaccinated with T. foetus antigens.8,30  This Cobo et al. study also demonstrated that 

TrichGuard® prevented colonization of the preputial and penile mucosa.8,30  However, this study 

used an experimental challenge with only a single dose of T. foetus. TrichGuard® is the only 

commercially available vaccine for T. foetus in the United States.  Thus, assessment of the ability 

and impact of TrichGuard® to prevent or reduce transmission of T. foetus from infected heifers to 

vaccinated bulls is necessary. Vaccination is important in minimizing the detrimental effects of 

T. foetus infections in cattle. However, the only vaccine currently available in the United States 

to protect against T. foetus are inactivated and require an initial subcutaneous dose followed by a 
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booster dose two to four weeks later. The booster dose should be administered at least four 

weeks prior to the breeding season. For continued benefits, annual revaccination four weeks 

prior to the breeding season is recommended. Vaccination against T. foetus increases the number 

of calves produced in infected herds.  A recent study showed 80% of vaccinated heifers were T. 

foetus-negative within two weeks after a 15-day breeding cycle, as compared to 80% of non-

vaccinated heifers still infected four weeks after a 15-day breeding cycle.30,31 In addition, 60 % 

of non-vaccinated heifers remained infected 10 weeks following a 15-day breeding cycle.30,31 

Hence, a vaccinated cow or heifer that is subsequently infected with T. foetus will clear the 

infection sooner and either maintain her pregnancy or be ready to rebreed weeks or months 

sooner than a non-vaccinated animal. Vaccination programs can decrease the severity of clinical 

signs but are unable to completely prevent abortion within a herd.10 In a recent vaccine trial by 

Edmondson et al., 2017, naïve heifers were vaccinated and subsequently challenged with T. 

foetus.10 Embryonic or fetal loss was detected in 9/19 (47%) vaccinated heifers and 10/14 (71%) 

sham vaccinated heifers (p = 0.153).10 

 

 Veterinarians throughout the United States are reporting more cases of Trichomoniasis in recent 

years. It may be a result of increased cattle movement and weather conditions. The increase in 

the reporting of clinical cases of Trichomoniasis may be directly correlated to the increase in 

awareness of it and a longer diagnostic test for the disease. Testing has been key in the initiation 

and the development and implementation of control programs within the U.S.  Texas, since 2009, 

Colorado, Alabama and a number of others states including Kansas the most current state have 

developed programs specifically regarding the sale and movement of animals potentially infected 

with T. foetus,. These programs have made prevention and control of Trichomoniasis a focus for 

cattle producers and especially for those that are primarily cow-calf operations. The current rule 

in Alabama is states that all virgin and non-virgin bulls 18 months of age and older entering the 

state of Alabama must be tested negative for Trichomoniasis within the 30 days prior to entry 

into the state. The testing requirements mandate that Bulls shall be negative to one official 

Polymerase Chain Reaction (PCR) which was cultured of 48 hrs prior to testing.  All bulls tested 

must be identified with official USDA approved ear tag, registry brand or registry tattoo.  Any 

bull comingled with cows between testing and importation into Alabama must be retested. All 

bulls entering the state must be accompanied by a Certificate of Veterinary Inspection (CVI) 
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containing the date of test, name of the lab used for testing, complete address of consignor and 

consignee, a complete description of the bull including official identification and signature of an 

accredited veterinarian. The following animals may be exempt from Trichomoniasis testing: 

Exhibition and rodeo bulls that are temporally in the state for the purpose of an event with no 

comingling with female cattle and will be leaving the state after the event, Bulls consigned 

directly to slaughter, bulls being transported through Alabama in interstate commerce and not 

offloaded to be comingled with female cattle. Virgin bulls under 18 months of age as determined 

by breed registry records or the absence of permanent central incisor teeth in wear.  Virgin 

bull(s) must be accompanied by a CVI containing any and all identification, age, signed by an 

accredited veterinarian and a statement on the CVI declaring that the bull(s) is virgin and less 

than 18 months of age. Other states have their similar but specific rules. The Texas regulations 

for Breeding bulls more than 12 months of age entering Texas are outlined according to the 

Texas Animal Health Commision: Breeding bulls from any other state must have a CVI and a 

negative PCR Trich test within 30 days prior to entry.33  

 

Summary: 

The efficiency of cow-calf operations are drastically effected by T. foetus infections.  In naïve 

herds, 80 percent to 90 percent of females exposed to the organism becoming infected. Infected 

females often conceive but lose the fetus.2,10 The calf crops are severely affected and may be 

reduced 50 percent or even more.2, 10  The economic impact attributed to direct, secondary and 

indirect losses are approximated at $300 million to $650 million.18,19 Currently, there are not any 

approved therapeutics that can legally be utilized for treatment of T. foetus in cattle. Vaccination 

programs can decrease the severity of clinical signs but are unable to completely prevent 

abortion within a herd. Current studies are ongoing to treat T. foetus in bulls and the results have  

been promising.  However, the best insurance is to test all bulls prior to breeding season, good 

biosecurity and quarantine with new replacements.  
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