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THERAPY  GOAT

An Experimental Study of Therapy Goat
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ABSTRACT
Objective: Goats gave us a happy distraction, helped us forget that we were in pain and kept us from feeling depressed. 
Design: Experimental study.
Materials and Methods: We intercrossed Tokara male goat with Alpine, Saanen, Shiba and Korean goat. At the same time, 

the pathological lesions and behavioral tasks were assessed by Tokara goat characters, therapy goat spiritually enriching effects, 
physical test and blood examination respectively. 

Results: White daughter F1 hybrid backcross with Tokara father goat (white) bore white grandson and black granddaughter 
BC1 hybrids just 8 months after her birth. Tokara goat keeps peculiar characteristics, namely colored coat, horns, supernumer-
ary teats, no wattles. 

Conclusions: Some Tokara goats are supposing Saanen breed crossing and the genetic variation differed from the native 
goats. Nevertheless, just about any breed of goat can be a therapy goat.
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INTRODUCTION 

Goat therapy is widely used and recognized for the medical bene-
fits1,2). The bottom recessive allele, for nonagouti color, was the 11th 
allele at the Agouti locus3,4-6). The postulated alleles are white or tan, 
black mask, bezoar, badgerface, grey, lightbelly, swiss markings, lateral 
stripes, mahogany, red cheek, and nonagouti. Recessive brown was not 
observed. There is goat Agouti gene polymorphism and its association 
with coat color. Tokara goat has been bred in Tokara islands, south of 
Kyushu island in Japan. Both of male and female goats had small or 
middle sized horns but not any wattles. There are mini goats (Nigerian 
Dwarf) which when full grown are around 30-40 lbs. There also are 
Boer goats. They are often used in hospitals, assisted living homes, 
nursing homes, schools, rehabilitation centers, hospices and other areas 
to help improve their well-being4-18). The lemon producing farmer with 
goats became a specialist handler. All of which are very beneficial to the 
patients. Most of the children who interacted with goats had experience 
interacting with goats and were favorable toward goats19-24). It was a 
great learning experience for all1,2). Quality of life (QOL) of elderlies 

hospitalized in the elderly nursing home, disabilities hospitalized in the 
disability services, elementary and high school students and preschool 
children was improved. 

Thus, the preferences, thoughts, and experiences regarding goats of 
stuffs led to the understanding toward implementation of goat-assisted 
services at hospitals1,2,8-15,21,25). Seeing and living with goats would exert 
some degree of positive effects on patients1,2,24-36). Goat therapy lowers 
anxiety and helps people relax. It provides comfort, reduces loneliness 
and increases mental stimulation2,24,37-47). In addition, this creates a new 
economic niche for a number of the lemon producing farmers with 
goats. 

MATERIALS  AND  METHODS

Animals
Tokara, Alpine, Saanen, Shiba and Korean therapy goats (age under 
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6 year-old) were used. To determine the effect of goat therapy, all goats 
were stationed under specialist handler. All experimental protocols fol-
low the Guidelines of Animal Use and Care of the National Institutes of 
Health. 

Breeding procedures
Inbreed: Pair Tokara goats(white) of same parents at the island of 3 

hours by ferry from Kagoshima Prefecture in Kyushu island in Japan 
were inbred in the green farm near 2 years. 

Intercross: 2 year and 1 month-old father Tokara goat (white) was 
intercrossed with near 7 month-old Shiba (white) and Korean (black) 
goats. 3 year and 7 month-old father Tokara goat (white) was inter-
crossed with 7 month-old Alpine (black and white) goat. 3 month-old 
male Saanen goat (white) was intercrossed with white female BC2 
hybrid Tokara goat.

Backcross: 4 year-old father Tokara goat (white) was backcrossed 
with F1 hybrid white daughter. 4 year 8 month-old father Tokara goat 
(white) was backcrossed with F1 hybrid white daughter. 4 year and 
11-month old father Tokara goat (white) was backcrossed with black 
granddaughter BC1 hybrid. 1 year-old white mother BC2 hybrid Tokara 
goat was backcrossed with white son F1 hybrid. 

At the same time, the pathological lesions and behavioral tasks were 
assessed by Tokara goat characters, therapy goat spiritually enriching 
effects, physical test and blood examination respectively11). All experi-
ments were conducted in a blinded manner. 

Histology 
After goats were died, goat zoological specimens as skeletal prepa-

rations were examined as the routine method12,13).

RESULTS

Behavior analyses: Many of the patients had experience interacting 
with goat and were interested in and favorable toward interacting with 
the stationed therapy goat. QOL of stuffs in the elderly nursing home, 
elementary and high school and preschool children was improved. 
Tokara goat kept peculiar characteristics. 

Inbreed: Three F1 generation white Tokara goats were well bred. 
First F1 generation was male and born when father was 1 year and 3 
month-old. This F1 generation goat was fed with artificial milk. Then 
this F1 generation goat was very friendly to human, and not so big size 
just 15kg in adult size and short foot length. And died at 3 year-old. The 
other F1 generation goats were female and male, were born when father 
was 1 year and 9 month-old. These two F1 generation goats were near 
same size as parents and had the same traits as parent Tokara goats. 

Intercross: Shiba white goat bore F1 hybrid white female and male 
when father was 2 year and 6 month-old. Then Shiba white goat bore 
additional 2 white F1 hybrid goats when father was 2 year 11 month-
old. Korean black goat bore F1 hybrid white female and male when 
father was 2 year and 6 month-old. Then Korean black goat bore addi-
tional 2 white F1 hybrid goats when father was 3 year-old. Then Korean 
black goat bore additional 2 white F1 hybrid goats when father was 3 
year and 6 month-old. 7 month-old Alpine (black and white) goat bore 
white daughter F1 hybrid when father was 4 year-old. White female 
BC2 hybrid Tokara goat intercross with 3 month-old male Saanen goat 
(white) bore white son F1 hybrid after 1 year from her birth. F1 hybrid 
goats had the both elite trait of parents.

Backcross: White daughter F1 hybrid backcross with 4 year-old 
father Tokara goat (white) bore white grandson and black granddaughter 
BC1 hybrid Tokara goats just 8 months after her birth. Grandchild BC1 
hybrid Tokara goats had the trait of Tokara goat. Then white daughter 
F1 hybrid backcross with 4 year 8-month old father Tokara goat (white) 
bore 2 grandson and 1 granddaughter BC1 hybrid Tokara goats 14 
months after her birth. Grandchild BC1 hybrid Tokara goats had the trait 
of Tokara goat. Nevertheless, granddaughter BC1 hybrid Tokara goat 
had the anomaly of defect of the parts of mouth and skull bone. Black 
granddaughter BC1 hybrid Tokara goat backcross with 4 year and 11 
month-old father Tokara goat (white) bore white great granddaughter 
BC2 hybrid after 1 year from her birth. Great granddaughter BC2 hybrid 
Tokara goat had the trait of Tokara goat. Nevertheless, great grand-
daughter BC2 hybrid Tokara goat also had the trait of milk cup of 
Alpine goat. Then 5 year and 6-month old father Tokara goat (white) 
was died. 

1 year-old white mother BC2 hybrid Tokara goat backcross with 

white son F1 hybrid goat bore 2 white granddaughter BC1 hybrid after 1 
year and 9 months from her birth. Grandchild BC1 hybrid Tokara goats 
had the trait of Tokara goat. Nevertheless 1 white granddaughter BC1 
hybrid Tokara goat had the anomaly of defect of the parts of face. 

Histopathological analyses: Tokara goat kept peculiar characteris-
tics in zoological specimens as skeletal preparations.

DISCUSSION 

The prolongation of life and the rapidly increasing incidence of dis-
ease have brought to the foreground the need for greater understanding 
of the etiology and pathology of the disease and the means to prevent or 
at least slow down the process1). The process of senile plaques and neu-
rofibrillary tangles formation in brain can now be considered to mimic 
closely the human situation. Many animals have been designed to help 
understand the role of senile disease2,3). A major goat of the present ther-
apy goat is Tokara goats in lemon producing farmers. There is hope that 
the newly established therapy goat will contribute to therapeutic strate-
gies aimed at halting or slowing down disease progression in affected 
individuals. In the study, we investigated whether introgressive hybrid-
ization of Tokara goat can result in behavior changes and pathologic 
changes. Our result show that some Tokara goats are supposing Saanen 
breed crossing and the genetic variation differed from the native goats 
and that nevertheless, just about any breed of goat can be a therapy goat. 
At the same times, F1 hybrid, BC1 hybrid and BC2 hybrid of Tokara 
goat were detected peculiar characteristics, namely colored coat, horns, 
supernumerary teats, no wattles. In a number of therapeutic contexts, 
goats positively affected patient compliance1,2). Many residential institu-
tions for disabled persons are located in rural areas, where goats are still 
kept on small lemon producing farms. Contracting lemon producing 
farmers allows patients regular goat contact at relatively low costs to the 
institution. In addition, this creates a new economic niche for a number 
of the lemon producing farmers. Hiroshima prefecture as a leading rep-
resentative of the lemon producing regions with goats promotes to raise 
the commercial value of the lemon for the fresh products market and 
food industry. The beneficial effects of the dietary lemon can be 
attributed not only to the vitamin C, essential oils and organic acids, but 
also to the antioxidant activity of their flavonoids. Recently, several 
studies highlighted lemon as an important health promoting fruit rich in 
phenolic compounds. Patients resumed their regular visitation and par-
ticularly the goat fawns triggered great interest and empathy21,25). Contact 
with goats spontaneously increased joy of life in most patients. In the 
presence of a goat, elementary school children were quicker, more con-
centrated, autonomous, and exact while performing different 
tasks21,25,28,29). There is the use of goats to unlock children's troubles and 
to stimulate positive change1,2,24). 

Goat therapy is widely used and recognized for the medical bene-
fits21,25). They are often used in hospitals, assisted living homes, nursing 
homes, schools, rehabilitation centers, hospices and other areas to help 
improve their well-being1,2,24-27). Tokara goat has been bred in Tokara 
islands, 6 hours by ferry from south of Kyushu island in Japan, and 
keeps peculiar characteristics. It assists in recall of memories and helps 
sequence temporal events in patients with head injuries or Alzheimer's 
disease. Goats engage minds, leading to cognitive benefits that drive the 
effect of goat on longevity1,2,24-34). Goats tends to involve two cognitive 
processes. First, it promotes immersive process; this cognitive engage-
ment occurs as the goat draws connections to other parts of the material, 
finds applications to the outside world, and asks questions about the 
content. Cognitive engagement explains why vocabulary, reasoning, 
concentration, and critical thinking skills are improved by exposure to 
goats. Second, goats can promote empathy, social perception, and emo-
tional intelligence, which are cognitive processes that can lead to greater 
survival. Older individuals, regardless of gender, health, wealth, or edu-
cation, showed the survival advantage of goats. Those who contact goat 
for an average of 30 minutes per day could show a survival advantage. 
Goat not only introduces some interesting ideas and characters, it also 
gives more years with goat. Many children with autism feel a deep bond 
with goat and feel that they are able to relate better than humans.

It encodes Agouti signaling protein, which stimulates the phaeomel-
anin synthesis resulting red, yellow coat color. Single nucleotide poly-
morphisms have been identified in goat Agouti gene and some of them 
were claimed to be associated with coat color. Anatolian Black breed 
with black and white coat color has the highest T allele frequency. T 
allele has also higher frequencies than G allele in Kilis (black coat) and 
Angora (white coat) breeds. There are several loci controlling coat color 
in goats; Agouti locus, color dilution factor locus, locus of interaction 
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white, white spot locus and extension locus. The Melanocortin-1-
receptor (MC1R) gene is an important candidate gene for the coat color 
trait. The red head and neck of Boer goats belongs to autosome inheri-
tance and could be explained by Mendelian law. The B allele variant of 
MC1R overwhelmingly distributed in the Chinese goat population and 
imported foreign goat population contributes to the understanding of the 
evolution of the goat MC1R gene1,2,24,25,28). Shiba goat has a dominant 
white gene. Goat has a pair of recessive color gene as brown, black-
brown, black or chocolate-color. Tokara goat has brown stripe color. 
Saanen goat has a dominant gene of wattles. Shiba and Tokara goats 
have the autosomal recessive gene in homozygote, which controls 
horned character. Body sizes of Shiba and Tokara goats are small. 
Withers height is 50-55 cm and body lengths 51-62 cm, smaller than 
Saanen goat. 

Several previous studies have demonstrated that therapy goats play 
an important role in the regulation of disease pathogenesis6-8). 
Introgression has been reported to cause the movement of a gene of an 
interspecific hybrid with one of its parents. Purposeful introgression is a 
long-term process9). Since it may take many hybrid generations before 
the backcrossing occurs4). At present, it has been proposed that histori-
cally, goats have had a limited number of domestication situations fol-
lowed by long periods of introgression where they have acquired the 
genetic material of wild animals in their DNA. Whole-genome sequenc-
ing challenges old assumptions. Recently, there is strong evidence for 
the introgression of Neanderthal genes and Denisovan genes into parts 
of the modern human gene pool6). Our results strongly imply that some 
Tokara goats are supposing Saanen breed crossing and the genetic varia-
tion differed from the native goats.

It is widely believed that just about any breed of goat can be a thera-
py goat. Because of goats' herd mentality, they will follow their owners 
around and form close bonds with them. Although offspring of biologi-
cally related goats are subject to the possible effects of inbreeding, such 
as congenital birth defects, the chances of such disorders are increased. 
Despite all its disadvantages, inbreeding can also have a variety of 
advantages. Tokara goats are very inbred, as their isolation from the 
larger group on a mainland allows natural selection to work on their 
population. This type of isolation may result in the formation of Tokara 
and Shiba goats, as the inbreeding first removes many deleterious genes, 
and permits the expression of genes that allow a population to adapt to 
an ecosystem. In Tokara and Shiba goats, the environment presents 
stresses to remove from the population those individuals who cannot 
survive because of illness. In the Tokara and Shiba goat, there was con-
cern that recent population crashes would reduce genetic diversity9,16,49-51). 
Even so, the diversity within the lines allowed great variation in the 
gene pool that may help to protect the Tokara and Shiba goat from 
extinction. There is no mechanism for preventing inbreeding or to 
ensure outcrossing in natural environments. Tokara goat breed is consid-
ered to have been introduced from Okinawa Prefecture. Due to the 
crossbreeding between Tokara goats and Saanen goats, the number of 
pure Tokara and Shiba goats is decreasing. However, it is difficult to 
conserve all these breeds in a living form due to their low economic 
value in the market. In the case of goal breeds, several laboratories in 
agricultural research institutions keep and rear them to supply experi-
mental goats. Very few breeds of goat, with a high economic value, have 
dominated the stock in Japan, resulting in either the extinction of some 
breeds or in relegating them to the level of trace populations consisting 
of many native goat breeds reared in local areas. While some of these 
breeds are not presently economically viable their valuable genetic 
resources should be conserved. In future, due to the changes in the con-
ditions of goat production and animal products, the genetic variation 
present in these breeds may become either highly valuable or, indeed, 
critically important. As many native goat have played an important role 
in the history and development of their area of origin, these breeds 
should be conserved. Intense backcrossing is a pre-biotechnology breed-
ing programme that can be used to create a near clone. By repeatedly 
backcrossing father to his daughter(F1) we can create an almost identi-
cal genetic twin of father. An intensive form of backcrossing where 
father is backcrossed to his daughter(F1), granddaughter (BC1) and so 
on, in order to maximise the percentage of father's genes in the off-
spring. 87.5% of great-granddaughter (BC2)'s genes would come from 
father13,39,52). The seven assumptions underlying Hardy-Weinberg equilib-
rium are as follows: organisms are diploid, only sexual reproduction 
occurs, generations are nonoverlapping, mating is random, population 
size is infinitely large, allele frequencies are equal in the sexes, and 
there is no migration, gene flow, admixture, mutation or selection. 
Mendelian genetics were rediscovered in 1900. Inbreeding exposes 
recessive alleles through increasing homozygosity. Many of the traits 
that affect profitability in crosses of modern dairy breeds have not been 

studied in designed experiments. The miniature Shiba goats have been 
raised in Nagasaki Prefecture, Japan52,53). Some of goats having morpho-
logically native types were measured on their body size. The number of 
Shiba goats has been decreased than in 1962. Morphological genetic 
traits were observed to have been coming homogenous in Nagasaki 
Prefecture, and homogeneity of the traits in the colonies in Stock Farm 
of University of Tokyo. The Shiba goats have white coat color, horns 
and supernumerary teats, but no wattles. The genetic variability of the 
colony in Stock Farm of University of Tokyo was observed to be con-
spicuously low. From the results of pedigree analysis such a decay of 
genetic variability was postulated to come about from unavoidable 
inbreeding resulted from smallness both in numbers of foundation ani-
mals and in effective population size of the colony. Shiba goats are sup-
posing Saanen breed crossing and the genetic variation differed from the 
native goats. The amount of gene flow from the Saanen breed into the 
Shiba goats is estimated to be smaller than into the Okinawa goats.

Intercrossing is where two unrelated goats are crossed to produce 
progeny. In the well established breeds, that are commonly bred, a large 
gene pool is present. However, it is not always the case, and a form of 
distant backcross occurs. Again, it is up to the assortative breeder to 
know what sort of traits, both positive and negative, exist within the 
diversity of one breeding. This diversity of genetic expression, within 
even close relatives, increases the variability and diversity of viable 
stock. Systematic inbreeding and maintenance of inbred strains is of 
great importance for biomedical research. The inbreeding guarantees a 
consistent and uniform animal model for experimental purposes and 
enables genetic studies in congenic and knock-out animals. The use of 
inbred strains is also important for genetic studies to distinguish genetic 
from environmental effects. With continuous inbreeding, genetic varia-
tion is lost and homozygosity is increased, enabling the expression of 
recessive deleterious alleles in homozygotes. By pairing chromosomes 
of similar genomes, the chance for these recessive alleles to pair and 
become homozygous greatly increases, leading to offspring with autoso-
mal recessive disorders11).

Our results demonstrate that some Tokara goats are supposing 
Saanen breed crossing and the genetic variation differed from the native 
goats. Nevertheless, just about any breed of goat can be a therapy goat. 
To some extent, our goats will make it possible to define and study 
novel synergistic interactions between the major players that are known 
to be involved in disease. To determine therapeutic effect and explore 
the pathological mechanism, we suggest that further investigations are 
needed. 
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