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CHAPTER 58 

Suidae and Tayassuidae 
(Wild Pigs, Peccaries)
Meg Sutherland-Smith

BIOLOGY
The families Suidae (swine) and Tayassuidae (peccaries) are nonru-
minating ungulates belonging to the Suina clade or suborder within 
the order Artiodactyla.49 Fossil records show suids appearing around 
35 million years ago (upper Eocene era) in the part of the world now 
known as Thailand.49 Of the family Suidae, Suinae is the only extant 
subfamily. The characteristics of suid molars have resulted in divid-
ing the subfamily into different tribes.49 The Hippohyini originated 
in Asia and have hypsodont dentition. Swine species from Africa 
with hypsodont dentition are in the Phacocherini tribe. The Suini 
tribe comprises members of the genus Sus. The Potamochoerini tribe 
includes the genera Hylochoerus and Potamochoerus. Molecular 
studies of Babyrousa spp. have yielded conflicting results, with some 
placing them in a separate tribe, Babirusina. Depending on the 
source, 14 to 19 species of suids exist (Table 58-1).15,32,35,49 Recent 
references have given species designation to the subspecies of Baby-
rousa babirussa.15,49 The natural range of the Suidae family spans 
across Europe, Africa, Asia, and East Indies. Evidence to support any 
wild suids having originated in the Americas is lacking. They were 
introduced by humans into the Americas and into Australia, New 
Zealand, and New Guinea. Ancestors of extant peccaries are thought 
to have dispersed into the New World from eastern Asia. Currently, 
three species of peccary range from Southwestern United States to 
South America (Table 58-2).15,28,35,49

Wild suids and peccaries have poor vision but good hearing and 
a keen sense of smell. They are known for their rooting behavior. 
Despite their short limbs they are good runners and jumpers, and 
some are adept swimmers. Bornean bearded pigs have been recorded 
as swimming 45 kilometers (km), and babirusas have been observed 
swimming underwater.49 In general, wild suids and peccaries live in 
social groupings, although breeding males become solitary after the 
breeding season. Wild suid females and their offspring live in herds 
known as sounders. Suids are quite vocal, and peccaries make a 
characteristic clacking sound with their teeth. Wild suid and peccary 
populations are primarily threatened by habitat destruction through 
human encroachment and hunting.14,35,49 Isolated island populations 
are particularly susceptible. The International Union for the Conser-
vation of Nature (IUCN) status of selected species is provided in 
Table 58-3.18

UNIQUE ANATOMY
Suids are a diverse group ranging in size from 6 to 200 kilograms 
(kg). They are characterized as having a stout, barrel-shaped body, 
with a large head and short limbs relative to body size. The peccary 
has a piglike shape; however, the limbs are long and slender with 
small hooves. In addition, peccaries only have one dewclaw on the 
hindlimbs, and hindlimb dewclaws are generally lacking in Chacoan 
pecarries.49 Suid males are generally larger than females; however, 
little size dimorphism exists between sexes in peccaries.14,32,49 The 
pelage of wild suids varies from being sparse in the babirusa to being 
entirely covered with coarse bristly hair in the wild boar. Peccaries 
have a dense covering of long, coarse bristles, which makes it diffi-
cult to estimate body condition, especially during piloerection.

In the genus Sus, except for Sus scrofa, all adult males have three 
pairs of fleshy protuberances on the face (“warts”). Warthogs also 
possess these characteristic facial structures. Wild suids may possess 
a variety of scent glands, including preputial, anal, metacarpal, man-
dibular, salivary, Harderian, eyelid, genal, and preorbital glands.35,49 
Pecarries possess a unique dorsal rump scent gland located on the 
midline, approximately 15 centimeters (cm) cranial to base of the 
tail.14,32,49 The author has also observed a prominent papillae adjacent 
to the first and second maxillary molars, which are presumed to be 
of salivary origin in Chacoan peccaries (Figure 58-1).

The suid skull is unique in that it possesses an elongated flange 
of bone originating from the zygomatic root referred to as the prezy-
gomatic shelf.49 This shelf of bone separates the muscles of mastica-
tion from the muscles involved in snout movement. This adaptation 
is thought to facilitate rooting behavior. The disklike shape of the 
snout, the terminally placed nostrils, which are capable of closing, 
and the presence of a prenasal bone within the cartilaginous disk of 
the snout are also adaptions for rooting behavior.32,35,49 The prenasal 
bone can be seen radiographically. Babirusas tend to root in soft, 
moist soils, hence their rostral bone is not as well developed as in 
other suids or is absent.35,49 The rostrum of the Chacoan peccary is 
reported to have a more complex internal anatomy compared with 
other peccaries, and this is theorized to be an adaptation to living in 
dusty, xeric conditions.49

Another distinguishing feature of wild suids is their large canines. 
The orientation of canines in several species allows these teeth to 
grow upward and outward and thus capable of inflicting serious 
damage. In most species, the tusks of the males are larger than those 
of the females except in the warthog, in which both sexes have large 
tusks. The babirusa is known for its peculiar tusk arrangement. The 
alveoli of the upper canines rotate during development such that 
these teeth grow upward through the rostrum and spiral caudally.49 
The lower canines also grow in a spiral shape. Canines are markedly 
reduced or absent in female babirusas. In peccaries, canines point 
straight down, which allows interlocking. This arrangement facili-
tates stabilization of the jaw when the animal is cracking hard seeds 
between the other teeth.14,49

The dentition of suids has been used in their taxonomic classfica-
tion.49 The desert warthog differs from other suids but is similar to 
other ungulates in that it does not have upper incisors. Smaller 
species of pigs have molars with high pointed cusps; these species 
tend to forage on forest vegetation and fruit, whereas larger species 
have dentition better suited for tougher forages, with thick enamel 
and conical premolars.49 Similarly, because their natural diet is com-
posed primarily of cactus, Chacoan peccaries have higher-crowned 
molars versus the lower-crowned molars of the other peccary 
species.32,49

Except for the babirusa, suids have a simple stomach. The 
stomach of the babirusa is bigger and has a large diverticulum.22,32,35,49 
The pH in a large area of mucus-producing cardiac glands (5.3–6.4) 
is able to support microbial fermentation. 22,23 Hence the babirusa is 
characterized as a nonruminant foregut fermenting frugivore and 
concentrate selector.22–24 The ultrastructure of the babirusa stomach 
has been extensively studied.23 Foregut fermentation is also reported 
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TABLE 58-1 

Biologic Information for Selected Species of Pigs15,32,35,49

Common Name Scientific Name

Body Weight 
(adults, in 
kilograms) Geographic Distribution

Dental Formula 
(incisors, canines, 
premolars, molars) Longevity (years)

Buru babirusa Babyrousa babyrussa Up to 90 Indonesia, Buru, and Sulu 
Islands

2/3, 1/1, 2/2, 3/3 Up to 24

Bola Batu babirusa Babyrousa bolabatuensis Up to 90 Indonesia, Lembeh 2/3, 1/1, 2/2, 3/3 Up to 24

Malenge babirusa Babyrousa togeanesis Up to 90 Malenge Island 2/3, 1/1, 2/2, 3/3 Up to 24

North Sulawesi 
babirusa

Babyrousa celebensis Up to 90 Northern Sulawesi 2/3, 1/1, 2/2, 3/3 Up to 24

Giant forest hog Hylochoerus 
meinertzhageni

130–275 Congo basin, parts of west 
and east Africa

3/3, 1/1, 4/4, 3/3 —

Common warthog Phacochoerus africanus 50–100 Sub-Saharan Africa 1/3, 1/1, 3/2, 3/3 12–15

Desert warthog Phacochoerus 
aethiopicus

— Eastern Ethiopia, northern 
Kenya, Somalia

— —

Pygmy hog Porcula salvanius 6–10 Bhutan, southern Nepal, 
northern India

3/3, 1/1, 4/4, 3/3 10–12

Red River hog Potamochoerus porcus 50–120 Western Africa, Congo basin 3/3, 1/1, 4/4, 3/3 10–15

Bushpig Potamochoerus larvatus 50–120 Eastern and southern Africa 3/3, 1/1, 4/4, 3/3 10–15

Wild boar Sus scrofa 50–200 Europe, N. Africa, Asia; 
introduced into N. 
America, Australia, New 
Zealand, New Guinea

3/3, 1/1, 4/4, 3/3 15–20

Palawan pig Sus ahoenobarbus — Philippines — —

Bearded pig Sus barbatus 100–200 Malaysia, Sumatra, Borneo 3/3, 1/1, 4/4, 3/3 —

Heude pig Sus bucculentus — Vietnam, Laos — —

Visayan warty pig Sus cebifrons — Philippines — —

Celebes or warty pig Sus celebensis — Indonesia — —

Oliver warty pig Sus oliveri — Philippines — —

Philippine warty pig Sus philippensis — Philippines — —

Javan warty pig Sus verrucosus Up to 185 Java, Bawean 3/3, 1/1, 4/4, 3/3 —

Data modified from Morris and Shima.28

TABLE 58-2 

Selected Biological Data for Peccaries14,15,28,49

Common Name(s) Scientific Name

Weight 
(adults, in 
kilograms)

Geographic 
Distribution

Dental Formula 
(incisors, canines, 
premolars, molars) Chromosomes (2n) Longevity (years)

Collared peccary/
Javelina

Pecari tajacu 15–35 Southwest United 
States to Argentina

2/3, 1/1, 3/3, 3/3 30 16–24

White-lipped 
peccary

Tayassu pecari 27–40 Mexico to Argentina 2/3, 1/1, 3/3, 3/3 26 15–21

Chacoan peccary/
Tagua

Catagonus wagneri 30–43 Argentina, Bolivia, 
Paraguay

2/3, 1/1, 3/3, 3/3 20 At least 9

Data modified from Morris and Shima.28
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performed, and the authors concluded that a minimum of approxi-
mately 200 square meters (m2) per animal of space resulted in the 
least agonistic behaviors. They also found that shelter use increased 
with allocation of more space, which supported earlier findings 
regarding the importance of shelters in peccary husbandry.43

Pigs are considered fourth in intelligence of animals behind pri-
mates (human and nonhuman), dolphins, and elephants; therefore 
they require a stimulating environment.49 They are quick learners 
and have sophisticated problem-solving abilities. Environmental and 
behavioral enrichment should be part of any program managing 
suids or peccaries. Many useful resources for enrichment are 
available.10,47

FEEDING
In general, wild suids and peccaries, which are considered omni-
vores, consume such things as leaves, grasses, young saplings, seeds, 
roots, tubers, fruits, fungi, eggs, invertebrates, carrion, and small 
vertebrates.14,32,35,49 In the wild, cactus also makes up a significant 
portion of the diet for the Chacoan peccary and, to a lesser extent, 
the white-lipped peccary.14,49 The natural biology of the various 
species also reveals the opportunistic nature of pig foraging based 
on seasonal availability.24 Some authors have considered wild suids 
more herbivorous, with species occupying nutritional niches.8,24 
Warthogs have been classified as grazers and forest hogs as  
browsers. Hylochoerus, Potomachoerus sp., Sus scrofa, Sus barbatus, 
and possibly the warty pigs have been considered more frugivo-
rous.8,24 The exact nutritional requirements of wild suids are not 
well-defined.24 In general, diets fed to wild suids and peccaries in 
captivity consist of a complete pelleted herbivore ration, with varying 
amounts of fruits, vegetables, browse, and hay. A study evaluated  
the apparent digestibility of different macronutrients in warthogs, 
red river hogs, warty pigs, and babirusa.8 No difference in protein 
digestibility was observed between the species, including peccaries 
when comparing with prior literature. Despite differences in gastric 
anatomy, neither peccaries nor babirusa had more efficient fiber 
digestion. Hemicellulose was digested more efficiently than cellulose 
by red river hogs, babirusas, and peccaries, whereas warthogs were 
capable of efficiently digesting both hemicellulose and cellulose. 
Therefore, dietary items high in hemicellulose would be appropriate 
for most wild suids, whereas incorporating items such as grass  
hays that have higher cellulose content would be appropriate for 
warthogs.

In captivity, wild suids are prone to obesity, which may interfere 
with reproduction and exacerbate musculoskeletal conditions such 
as osteoarthritis. Routine weight monitoring is recommended. 
Feeding strategies should be incorporated that minimize the impact 
of social domination by one individual or a few and food-motivated 
aggression.

in peccaries, which have a four-chambered stomach: two nonglandu-
lar blind sacs, a nonglandular gastric pouch, and a glandular hind 
stomach.14,32,49 Unlike pigs, peccaries do not have a gallbladder.14

SPECIAL HOUSING REQUIREMENTS
The natural behaviors of wild suids and peccaries should be taken 
into account for appropriate exhibit specifications. The opportunity 
to root and dig should be provided without disrupting the structural 
integrity of the enclosure. These behaviors may also result in damage 
to indoor facilities such as padded barn floors. Animals should be 
given access to mud wallows, where appropriate, and kept free from 
fecal and urine contamination. Nesting is a common behavior, and 
animals should be provided bedding materials for nesting. Other 
considerations for housing suids and peccaries include escape poten-
tial, substrate, and intraspecific aggression. Pigs are quite capable of 
either jumping (both vertically and horizontally) or digging their way 
out of an enclosure if given the opportunity. Substrate should not be 
abrasive as running, pacing, or both may cause excessive hoof wear, 
and enclosures should be evaluated for other potential sources of 
foot trauma. When running along chainlink fence lines animals may 
traumatize the lateral dewclaws. Usually, a dominance hierarchy in 
social groupings exists, hence visual barriers to help divert aggression 
are recommended. Animals should have access to shade and, 
depending on the climate, protection from harsh weather.

A recent study from Brazil evaluated enclosures of three different 
sizes for housing collared peccaries.30 Behavioral observations were 

FIGURE 58-1  Presumed salivary papilla (arrow ) in a Chacoan peccary 
(Catagonus wagneri). 

TABLE 58-3 

IUCN Conservation Status of Selected Species

IUCN Red List Classification Genus and Species

Critically Endangered Porcula salvanius, Sus cebifrons

Endangered Babyrousa togeanensis, Catagonus wagneri, Sus oliveri, Sus 
verrucosus

Near Threatened Sus celebensis, Tayassu pecari

Vulnerable Sus ahoenobarbus, Sus barbatus, Sus phillipensis

Of Least Concern Hylochoerus meinertzhageni, Phacochoerus aethiopicus, 
Phacochoerus africanus, Potamochoerus larvatus, 
Potamochoerus porcus, Sus scofa, Pecari tajacu

IUCN, International Union for the Conservation of Nature.
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RESTRAINT AND HANDLING
In general, physical restraint is not recommended in wild suids or 
peccaries. Most individuals struggle violently, and no part of the 
body is easily held. A cornered pig may become quite aggressive, 
and its tusks are capable of inflicting significant injury. Attempting 
to restrain a nondomestic pig by the hind leg, as is done with domes-
tic swine, is not recommended because it may result in injury to the 
animal. Some individual animals will remain very flighty in captivity, 
whereas others become quite tractable. Operant conditioning in 
these animals may facilitate close visual inspection and limited palpa-
tion. Some animals go into lateral recumbency when scratched with 
a broom or scrub brush. In animals with formidable tusks, such 
evaluations should be done in a protected contact situation. Piglets 
and infant peccaries may be manually restrained for minor 
procedures.

Chemical Restraint
Although immobilization in suids may be challenging, it is recom-
mended for a thorough examination and for diagnostic procedures. 
Most wild suids have a thick layer of subcutaneous fat. Deposition 
of immobilizing agents into this fat layer may interfere with drug 
absorption, which would create a less than ideal immobilization. 
Peccaries generally do not have large subcutaneous fat reserves.14,32 
Some animals may become quite excited during immobilization. 
Although exotic species do not have the genetic defect that causes 
malignant hyperthermia in domestic swine, they are quite suscep-
tible to hyperthermia because of their inability to sweat and the 
likelihood of extreme muscle exertion during an immobilization, 
especially in escape scenarios.27 Excessive running, lengthy induc-
tions, and violent recoveries are also risk factors for exertional myop-
athy. Foot trauma may also occur with excessive running on hard 
surfaces. When darting an animal in a group, precautions need to 
be taken to avoid causing trauma to conspecifics.

In addition to remote delivery via dart systems, squeeze chutes 
or crates may be used for hand injections. Figure 58-2 shows a metal 
squeeze crate used for hand injections in small- to medium-sized 
animals at the author’s institution. Peccaries, warty pigs, and 
medium-sized red river hogs are transferred into the squeeze 

FIGURE 58-2  A, Metal squeeze chute or crate used for anesthetic induction of small- to medium-
sized suids and peccaries. B, End-on view illustrating squeeze mechanism. 

A B

apparatus from a transport crate. This system works well and keeps 
animals confined during induction.

Fasting times of 12 to 24 hours have been recommended; 
however, hypoglycemia has been observed in some fasted pigs, espe-
cially in Potamochoerus sp. and Sus celebifrons, at the author’s institu-
tion.5,26,28,33,48 Therefore, fasting times have been reduced to 3 to 6 
hours for all suids and peccaries. In addition, blood glucose is moni-
tored during immobilization and hypoglycemia treated, as needed. 
Problems secondary to a short fasting interval, for example, vomiting 
or gas distension of the gastrointestinal tract, have not been 
encountered.

Chemical immobilization protocols for swine and peccaries have 
been reviewed recently (Table 58-4).33 Multiple drug combinations 
have been used successfully. In addition, the author has added  
ketamine at 0.5 to 1 milligram per kilogram (mg/kg) with or with
out azaperone (0.25–1.3 mg/kg) to medetomidine–butorphanol–
midazolam combinations. This has helped minimize some of the 
unpredictability in the response of wild suids to immobilizing agents. 
Azaperone (0.5–1.5 mg/kg, intramuscularly [IM]) has also been 
administered to anesthetized swine prior to recovery from anesthesia 
in case of concern about a possible violent recovery or excitability 
in the postrecovery period. Attempts to handle an animal before 
immobilizing agents have reached their full effect or the need for 
additional dosing in an animal may result in significant stimulation, 
which may override the drug effects and prolong induction.

For neurolepsis, the author’s institution has used a protocol of 
diazepam and amitriptyline (0.5 mg/kg each, orally [PO], twice daily 
[BID]) to help reduce excitability during shipment or other reloca-
tion events. Dosages may be adjusted upward or downward based 
on the individual responses. Azaperone (1–2 mg/kg, IM) has been 
used to facilitate animal introductions.

ANESTHESIA AND SURGERY
General anesthesia is indicated for prolonged or invasive procedures. 
The most common conditions that require surgical intervention in 
nondomestic suids and peccaries are trauma and dystocias. These 
are managed with standard veterinary techniques.
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TABLE 58-4 

Reference Range for Hematologic Parameters (Adults) in Selected Species

Parameter

Red River Hog 
(Potamochoerus 

porcus)*

S. African Warthog 
(Phacochoerus 

africanus)†

Babirusa 
(Babyrousa 
babyrussa)†

Visayan Warty Pig 
(Sus celebrifons)*

Collared Peccary 
(Tayassu tajacua)†

Erythrocytes × 106/microliter (µL) 5.08–8.86 4.73–10 4.56–10.5 4.8–9.7 4.89–9.58

Packed cell volume (%) 31.3–56.5 27.4–60 28.8–54.3 30.9–53.2 26–53

Hemoglobin, gram per deciliter (g/dL) 1.36–16.2 9.4–16.2 9.1–17.6 9.9–15.9 9.4–18

Mean corpuscular volume, (dL) 17.5–69.9 39.4–71.7 51.5–93.8 25.9–69.6 43.8–92

Mean corpuscular hemoglobin, 
picogram (pg)

16.3–23.3 10.2–23.9 15.7–28.1 14.2–22.3 16–23.4

Mean corpuscular hemoglobin 
concentration, (g/dL)

28.6–36.8 25.8–36.8 26.3–35.7 0.6–33.2 21.5–36.4

Leukocytes/µL 4500–1800 4.1–15,000 3500–17,800 5900–23,300 2900–22,600

Neutrophils/µL 2745–12060 614–10,300 714–12,100 2599–18,407 1800–15,100

Band neutrophils/µL 87–424 86–801 57–595 83 44–5420

Lymphocytes/µL 391–5610 224–7840 755–9870 1328–7520 414–8100

Eosinophils/µL 45–1761 23–1357 44–1176 59–352 33–528

Monocytes/µL 213–1980 47–1053 38–1780 112–1066 33–1668

Basophils/µL 67–200 0–340 11–540 54–264 44–225

Platelets ×103/µL 0.176–499 120–732 36–784 0.194–296 106–255

Plasma protein (g/dL) 5.7–9.5 ND ND ND ND

Fibrinogen, milligram per  
deciliter (mg/dL)

200–500 ND 0–700 100–600 200–300

*Zoological Society of San Diego, San Diego Zoo Department of Pathology, Clinical Pathology Laboratory.
†International Species Information System, August 2002.
ND, No data.

FIGURE 58-3  Laryngeal anatomy of a domestic pig. (From Thurmon, 
JC, Tranquilli WJ, Benson GJ: Lumb and Jones veterinary anesthesia, 3rd 
ed. Baltimore, MD, 1996, Williams & Wilkins.)
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Intubation may be difficult in suids. Laryngeal access is problem-
atic because of their inability to open their mouths widely, their  
long rostrum, and the narrow oropharyngeal space.33,48 In addition, 
a straight path from the epiglottis to the trachea does not exist 
because of the laryngeal anatomy (Figure 58-3).33,48 A long laryngo-
scope blade and stylet facilitate intubation. If a stylet is used, precau-
tions need to be taken so to avoid trauma to the larynx. Once  
within the larynx, the endotracheal tube should be rotated 180 

degrees to reach the tracheal opening. Threading an endoscope 
through the endotracheal tube may facilitate passage into the trachea. 
Laryngospasm may also complicate intubation. The use of benzodi-
azepines has been noted to significantly reduce jaw tone, which  
may facilitate easier intubation. In peccaries, however, intubation  
is generally not difficult, as the mouth can be opened widely to  
gain adequate access to the larynx and a more direct path exists from 
the epiglottis into the trachea. Intubation may be done in lateral, 
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TABLE 58-5 

Reference Ranges for Serum Biochemical Parameters for Selected Species

Parameter

Red River Hog 
(Potamochoerus 

porcus)*

S. African Warthog 
(Phacochoerus 

africanus)†
Babirusa (Babyrousa 

babyrussa)†
Visayan Warty Pig 
(Sus celebrifons)*

Collared Peccary 
(Tayassu tajacua)†

Total protein (g/dL) 5.2–9 5.2–7.0 6.0–9.1 4.7–7.2 5.8–8.9

Albumin (g/dL) 2–5 3.3–4.1 3.3–5.7 4–5.7 3.1–4.7

Calcium (mg/dL) 7.5–10.60 9.0–14.4 8.8–11.9 7.6–10.2 8.0–12.2

Phosphorus (mg/dL) 3.1–8 3.4–11.8 3.2–8.3 3.5–8.4 3.5–8.3

Sodium (mEq/L) 130–150 131–154 134–154 134–144 134–160

Potassium (mEq/L) 2.7–6.0 3.4–6.9 3.5–5.5 3.2–4.9 3.5–5.5

Chloride (mEq/L) 92–115 90–110 94–112 99–109 93–115

Creatinine (mg/dL) 0.5–1.6 1.2–3.9 0.7–2.1 0.9–1.6 1.0–2.3

Urea nitrogen (mg/dL) 8.5–22.9 5–8 6–31 8–22.6 11–23

Cholesterol (mg/dL) 57–151 48–340 25–136 16–89 53–166

Glucose (mg/dL) 50–171 39–250 24–192 63–154 76–258

Total carbon dioxide (mmol/L) 8–40 18–36 13–45 21–41 8–40

ALP (IU/L) 2.2–186 11–1283 12–209 20–299 7–293

ALT (IU/L) 23–349 12–231 19–64 41–189 11–104

AST (IU/L) 6–296 7–156 4–60 7–76 18–82

GGT (IU/L) 7–123 25–145 39–137 30–65 0–21

Amylase (U/L) 9.2–3052 23–1898 60–914 778–1994 25–158

CPK (IU/L) 179–1344 227–3356 127–656 251–1893 99–2447

Uric acid (mg/dL) 0.1–3.2 0–0.3 0–1.3 0.1–1.4 0.1–0.4

*Zoological Society of San Diego, San Diego Zoo Department of Pathology, Clinical Pathology Laboratory.
†International Species Information System, August 2002.
ALP, alkaline phosphatase; ALT, alanine aminotransferase; AST, aspartate aminotransferase; CPK, creatine phosphokinase; g/dL, gram per deciliter; GGT, 
gamma glutamyltransferase; IU/L, international unit per liter; mEq/L, milliequivalent per liter; mg/dL, milligram per deciliter; mmol/L, millimole per liter.

Text continued on p. 581

sternal, or dorsal recumbency, but sternal recumbency is generally 
recommended.

Anesthesia monitoring is similar as for other ungulates. Inhalant 
or injectable agents may be used to maintain anesthesia. If venous 
access is available, propofol is an option for the use of injectable 
anesthetics.

DIAGNOSTICS
Anesthesia is generally required for most diagnostic procedures. 
Standard techniques used in domestic swine and other ungulates 
may be applied in wild suids and peccaries. Similar to domestic 
swine venipuncture may be difficult in exotic species. Vascular access 
sites include the saphenous vein, femoral vein, cephalic vein, coc-
cygeal vein, and aural vein, as well as the cranial vena cava, which 
is used in the traditional technique. The cranial vena cava is, however, 
not routinely used at the author’s institution. A technique for jugular 
venipuncture has been described.33 A needle greater than 1.5 inches 
in length is inserted cranially and slightly medially into jugular 
furrow. Ultrasonography may facilitate localization of jugular veins, 
which are buried within the musculature of the neck. The saphenous 
vein in peccaries is prominent as it courses over the cranial aspect 
of the proximal tibia and is easily accessed.25 For low-volume infu-
sions, the aural vein, if present, may be catheterized. Catheters may 
also be placed in the cephalic and saphenous veins; however, a blind 
stick may be necessary, as the veins are not always visible. Hematol-
ogy and serum biochemistry data for selected species are summa-
rized in Tables 58-5 and 58-6.

DISEASES
Infectious Disease
Nondomestic suids and peccaries are susceptible to many of the 
same diseases as domestic swine and ungulates. These include lep-
tospirosis, pasteurellosis, rabies, salmonellosis, and tuberculosis. 
Diagnosis and treatment are similar as for other species. A thorough 
review of infectious and parasitic diseases was previously compiled 
and is presented in Tables 58-7 and 58-8.28

Necrotizing enteritis caused by Clostridium perfringens was 
reported in collared peccaries and white-lipped peccaries from a 
facility in Brazil.6 Lethargy and inappetence were followed by death 
within 24 hours in seven animals. Crowded housing conditions were 
thought to have played a role in the disease outbreak.

Feral swine have been a concern for the domestic swine industry 
because of the risk of disease transmission.36,37,51 Similarly, local feral 
swine may also act as a source of disease for exotic suids located in 
rural areas. Brucellosis was diagnosed in a group of red river hogs 
at a facility in Florida. Through testing of serum banked from the 
originating institution and genotyping of the Brucella isolate, it was 
determined that local feral swine were the likely source of the infec-
tion (Janssen, personal communication, 2012).

Postweaning multisystemic wasting syndrome (PMWS) emerged 
in the domestic swine industry in the mid-1970s, and porcine circo-
virus 2 (PCV2) was discovered to be associated with the syndrome.50 
An illness in a 10-month old red river hog in a facility in England 
fitted the criteria for PMWS. The hog died following a course of 
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TABLE 58-6 

Common Immobilization Protocols Used in Nondomestic Suids and Peccaries33

Drug Combination Dose (mg/kg) Species Documented Comments References

Ketamine (K) 20 (K) Collared peccaries Not recommended as first 
choice for immobilization

Recoveries may be prolonged 
and violent

Fatality associated with ambient 
temperature

16

Ketamine (K)/tiletamine–zolazepam 
(TZ)/medetomidine (M)

3.9(K)/0.63(TZ)/0.03(M) Chacoan peccaries Prolonged recoveries despite 
medetomidine reversal with 
atipamezole, residual ataxia

45

Tiletamine–zolazepam (TZ) 2–5 (TZ) Multiple species Smooth induction, poor muscle 
relaxation, prolonged 
recoveries might be rough

Duration of recovery is dose 
dependent

1,5

2.18 (TZ) Chacoan peccaries Prolonged recoveries, poor 
relaxation

Tiletamine–zolazepam  
(TZ)/xylazine (X)

2.35 (TZ)/2.35 (X) Collared peccaries Prolonged recoveries, but study 
did not antagonize xylazine

Fatality associated with double 
dose

13

1.23 (TZ)/1.23 (X) White-lipped peccaries Dose of 1.51 TZ and 1.51 X not 
successful in collared 
peccaries

39

1.2–2.1(X)/1.8–3.3 (TZ) Babirusa (X) administered as premedicant, 
followed by TZ 20 min later

Antagonism with 0.14 mg/kg 
yohimbine and 1 mg 
flumazenil for every 20 mg 
zolazepam

Bradycardia seen in some cases

19

3 (TZ)/0.5 (X) Warthogs Recoveries > 90 min 42
3.3 (TZ)/1.6 (X) Feral pigs 46

Tiletamine–zolazepam (TZ)/
romifidine (R)

3–6 (TZ)/0.1 (R) Wild pigs — 40

Tiletamine–zolazepam (TZ)/
butorphanol (B)

1.46 (TZ)/0.14 (B) White-lipped peccaries Similar doses ineffective for 
collared peccaries

39

1.26 (TZ)/0.36 (B) Babirusa Reverse with naltrexone, poor 
overall relaxation

34

Medetomidine (M)/butorphanol (B)/
midazolam (Mz)

0.04–0.07 (M)/0.15–0.3 
(B)/0.08–0.3 (Mz)

Multiple species Bradycardia, hypoxemia reported
Antagonize with atipamezole, 

naloxone or naltrexone, and 
flumazenil

Lower dose range used in calm, 
captive individuals

28

Detomidine (D)/butorphanol (B)/
midazolam (Mz)

0.12 (D)/0.3 (B)/0.3 (Mz) — — 29

Xylazine (X)/butorphanol (B)/
midazolam (Mz)

2–3 (X)/0.3–0.4 
(B)/0.3–0.4 (Mz)

— — 29

Detomidine (D)/butorphanol (B)/
tiletamine–zolazepam (TZ)

0.12 (D)/0.3 (B)/0.6 (TZ) — — 29
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profuse diarrhea and weight loss. An enterophathogenic Escherichia 
coli and PCV2 were isolated from the hog. The source of the PCV2 
was not identified.

In recent years, research has focused on influenza viruses. Domes-
tic swine are of interest because of their ability for gene reassortment 
with the avian, human, and swine influenza viruses. They may also 
be infected by various influenza viruses and the risk exists for influ-
enza viruses to be transmitted among exotic swine species, their 
caretakers, and the visiting public.

Neoplasia
Reports of neoplasia in exotic swine are sparse. Neoplasia is generally 
seen in older animals. The following neoplasms were reported at 
necropsy in exotic suids at the author’s institution: intestinal lym-
phosarcoma and intestinal carcinoma in two Bornean bearded pigs, 
each 11 years of age; squamous cell carcinoma involving the prepuce 
and multiple carcinomas in warthogs aged 10 and 13 years, respec-
tively; reproductive neoplasia in four wild boars, ages 12 to 17 years: 
(1) testicular malignant seminoma, (2) uterine leiomyosarcoma, (3) 
uterine adenocarcinoma, and (4) uterine sarcoma; pharyngeal squa-
mous cell carcinoma in an 18-year-old babirusa; and carotid body 
tumor in a 10-year-old red river hog.

Dentistry
Dental problems are not uncommon in wild suids and peccaries: 
fractured or avulsed canines, periodontal disease, and dental 
abscesses are seen. Figure 58-4 shows a Visayan warty pig with a 
mandibular canine fractured at the gumline. An endodontic proce-
dure consisting of a vital root canal was performed, and the canine 
continued to grow normally. A nylon screw was used to successfully 
cap a tooth defect in a babirusa.38 Sites of tusk avulsions generally 
granulate with wound care and antimicrobial therapy. Some animals 
may need periodic tusk trimming. Dental attrition and uneven wear 
are expected findings in aging suids and peccaries (Figure 58-5). 
Some species in the wild have been noted to only have canines and 
caudal molars.32 Floating dental points is performed, as needed. 
Periodontal disease is managed through regular prophylaxis, dental 
extractions, as needed, and antimicrobial therapy. Pulsatile low-dose 
doxycycline (0.3 mg/kg, PO, BID, for 1–3 months, rotating on and 
off therapy) has been used for adjunct management of periodontal 
disease in suids and tassysuids.4 Diets high in simple sugars may 
predispose these animals to periodontal disease. Routine dental care 
should be a part of suid and peccary preventive health care.

Disorders of the Feet
Trauma, especially to the feet, is common in exotic swine and pec-
caries.41 The delicate nature of the suid and peccary hoofs compared 

FIGURE 58-4  Fractured upper canine in a Visayan warty pig. 

FIGURE 58-5  Dental attrition and wear in a wild boar. 

with those of other ungulates makes them more susceptible to abra-
sive wear. Some animals may need periodic hoof trims, depending 
on the substrate used and activity levels (Figure 58-6). Excessive sole 
wear and hoof trauma may occur from digging, running, or pacing 
on hard or abrasive surfaces (Figure 58-7, A and B). Any lame suid 
or peccary should be carefully monitored and examined if lameness 
does not resolve within a few days. If left untreated, sole erosions 
and hoof defects may progress to infection of soft tissues and osteo-
myelitis. Hoof acrylics may be used to repair defects once the tissue 
has become healthy (Figure 58-8). Vettec hoof care products (Vettec 
Hoof Care Products, Oxnard, CA, www.vettec.com) are commonly 
used at the author’s institution. Hoof acrylics are also used prophy-
lactically to create protective toe caps when the animals are likely to 
pace excessively (e.g., during relocations). These products have also 
been used on the bottoms of bandages to extend bandage wear. 
Behavioral conditioning to facilitate inspection of feet is helpful to 
monitor hoof conditions.

Miscellaneous Conditions
Although pigs are quite hardy, they are still susceptible to hyperther-
mia, exertional myopathy, or both. Possible scenarios include stormy 

FIGURE 58-6  Overgrown hooves in a Bornean bearded pig. 

http://www.vettec.com
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anesthetic induction or recovery, escape, excessive chasing by enclo-
sure mates, and conspecific aggression. In addition, suids are prone 
to gastric ulceration. Prophylactic treatment with gastroprotectants 
is recommended when animals are stressed such as by relocation, 
hospitalization, anorexia, or social aggression.

A pheochromocytoma was found at necropsy in a 14-year-old 
male warthog that had been evaluated for epistaxis.9 No lesions were 
present in the nasal cavity. On the basis of blood pressure readings 
and epinephrine norepinephrine ratios, the epistaxis was presumed 
secondary to the pheochromocytoma.

REPRODUCTION
Compared with other ungulate species, gestation is shorter in wild 
suids, and they are considered the only true multiparous group of 
the artiodactylids.35 Because of this, the young are smaller relative to 
the size of the dam. Males actively court females. Females develop 
vulvar swelling and urinate frequently when in estrus. The uterine 
horns of the warthog and babirusa are reported to be smaller than 
those in other suid species, and this is attributed to be the reason 
for their smaller litters.49 Peccary uterine horns are shorter than those 
of suids.14 The penis is curved in a sigmoid shape, and the ends have 

FIGURE 58-7  A, Toe tip trauma in a Visayan warty pig. B, Toe tip defects in a red river hog. 

A B

FIGURE 58-8  Toe tip defects covered with hoof acrylic. 

a corkscrew appearance, correlating with the shape of the cervix.49 
A summary of reproductive parameters for select species are sum-
marized in Table 58-9.

Fecal hormones to characterize reproductive biology were evalu-
ated in red river hogs, babirusas, and warthogs.3 Researchers found 
that estrus cycles could be monitored using 20 α-OH- and 20-oxo-
pregnane assays. In contrast, estrogens and androgens were not 
useful in characterizing follicular activity during estrus. The duration 
of the estrus cycle was approximately 35 days for all three species 
in this study. During the second half of pregnancy, estrogens and 
17-oxo-androstanes were elevated.

Use of ultrasonography to diagnose and monitor pregnancy in 
both awake and anesthetized babirusa has been reported.17 Uterine 
changes were noted at 28 to 32 days of gestation. Ventral midline 
transabdominal ultrasonography was superior to rectal ultrasonog-
raphy in visualizing fetal structures. During weekly ultrasonographic 
examinations, fetuses were detected at 38 days of gestation. Cranial 
measurements, done weekly, revealed a linear growth pattern. The 
authors documented resorption of one of three fetuses in each of 
three pregnancies.

Suids also differ from other artiodactylids in that they show 
nesting behavior prior to parturition. They generally do not clean 
their young after birth. Except for the Babirusa sp., Phacochoerus sp., 
and Hylochoerus sp., piglets are born with horizontal stripes.32,35,49 
Similar to other artiodactylids, placentation is epitheliochorial, so 
neonates are dependent on nursing for transfer of maternal immu-
nity. At the author’s institution, pregnant suids are vaccinated, where 
feasible, against colibacillosis. In captivity, promiscuous suckling  
has been observed in white-lipped peccaries but not in collared 
peccaries.49

Most newborn piglets are not able to fully thermoregulate, so 
protection from the elements and supplemental heat are needed, 
depending on weather circumstances. Infanticide and cannibalism 
of young have been reported in pigs and peccaries and are not 
uncommon in exotic swine species in zoos as well. Neonatal mortal-
ity comprises a large proportion of swine and peccary mortality at 
the author’s institution. Trauma accounts for a majority of cases, 
followed by infectious etiologies. When the young start to sample 
solids, creep feeders may have to be provided to allow the young 
access to food without interference from adult animals.

Melengesterol acetate implants, gonadotropin-releasing hormone 
(GnRH) inhibitors, and medroxyprogesterone injections have been 
used in females for contraception. Information on the most current 
contraceptive recommendations for swine and peccaries may be 
found through the Association of Zoos and Aquariums’ Wildlife 
Contraception Center.2
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TABLE 58-9 

Reproductive Parameters in Selected Species of Pigs and Peccaries7,14,21,32,35,49

Parameter

Red River Hog 
(Potamochoerus 
Porcus)

Babirusa 
(Babyrousa 
Babyrussa)

Bearded Pig
(Sus Barbatus)

Common Warthog 
(Phacochoerus 
Africanus)

Collared Peccary 
(Tayassu Tajacu)

Chacoan Peccary 
(Catagonus 
Wagneri)

Karyotype (2n) 34 38 36–40 34 30 20

Age at sexual 
maturity

3 years In captivity as early 
as 5–10 months

10–20 months 18–20 months 8–10 months 1–2 years

Details of 
estrous cycle

Seasonal? Polyestrous, may 
have two litters 
per year; urinary 
hormones. 28–42 
day estrous cycle

Breed through 
year, two 
litters per 
year

Seasonal 
polyestrous; estrus 
lasts 72 hours 
approximately 
every 6 weeks

Polyestrous; 
27–28 day 
estrous cycle; 
1- to 5-day 
estrus (5.7 day 
mean)

Breed through 
year

Gestation 127 days 155–175 days (163 
day mean)

160 days 160–170 days 140–150 days 
(142 day mean)

∼150 days

Litter size 1–8 (usually 3–4) 1–3 (usually 2) 8–10 1–8 (usually 2–3) 1–3 (usually 2) 1–4 (usually 2)

Number of 
mammae

3 pairs 2 pairs 6 pairs 2 pairs 2 pairs 4 pairs

Weaning — 26–32 weeks 5–6 weeks 24–25 weeks 6 weeks —

Data modified from Morris and Shima.28
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