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a
Abdominal distension  353
Abdominocentesis  122–123f
Aberrant behavior syndrome See 

Novice handler syndrome
Abortion  460
Abscesses  255–257
Acantholysis  241
Acanthosis  241
Acepromazine  161, 163
Acidemia  544
Acidosis  229 See also Acidemia

forestomach (See Forestomach, 
acidosis)

Acorn toxicity  612
Acquired heart diseases See Heart, 

acquired diseases of
Activated charcoal  593
Adenovirus  331
Adnexa  239
Adrenal gland  391
Aflatoxicosis  610
Agalactia  453, 523
Aging  340
Albendazole  212 See also 

Benzimidazoles
toxicity  596

Albumin  408
hypoalbuminemia  408

Alfaxalone  163
Alopecia  237–239
Alpaca  2

breeds  6–7
Alpaca fever See Streptococcus equi 

subsp zooepidemicus
Alpha‐2 receptor agonists  160
Amnion  296
Analgesia  169

Anamnesis, history checklist   
109–111t

Anaplasma phagocytophilum  403
Anatomy

female reproductive  434–436
gastric  1, 345–347
gastrointestinal  336–337, 343
male reproductive  424, 424f
ocular  494
respiratory  323–326
skeletal, 303, 304f
urinary  481

Anemia, hemolytic  399
Anesthesia  160–173

complications  169
endotracheal intubation  164–165
epidural  171
field techniques  162–163
general anesthesia  164
inhalant  164–167
injectable  163
local anesthesia  170–171
monitoring  168
pre‐anesthetic evaluation  160
recovery  168
sedation  160

Angular limb deformities  565
carpal valgus  317, 549
radiographic imaging for  151

Anorexia  351
Anthelmintics  212–213

resistance to  210, 213
Antibodies See Immunoglobulins
Antimicrobial toxicity  597
Arcanobacterium pyogenes See 

Trueperella pyogenes
Arrhythmias  421
Arthritis

osteoarthritis (See Degenerative joint 
disease)

septic  140
Arthrocentesis  132–134, 134f
Arthrogryposis  567
Artificial insemination  469
Aspiration pneumonia  332
Assisted reproductive techniques   

469–470
of camels  635–636

Atresia
ani  384, 551
choanal  571–573
coli  384, 551
intestinal  581

Atrial fibrillation  421
Atrial septal defects  418
Avermectins  213

b
Bactrian See Camels
Balance  30 See also Containment
Behavior  19–20, 20t

of camels  48, 622–625
of the male  46–50, 429–431, 466
of pregnant females  445, 448
sexual  429–433

Benzimidazoles  212
Berserk male syndrome  50, 625 See 

also Novice handler syndrome
β‐hydroxybutyrate (BHB)  407–408
β‐nerve growth factor  439, 450, 635
Bezoars  371
Bicarbonate See Sodium bicarbonate
Bile duct  351
Biochemistry  405–408

reference intervals for  406t
Biologic wound dressings  296

Index
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Biopsy, endometrial  464–465
Bladder rupture  490
Blindfolding  24
Blister beetle toxicity  617
Blood transfusions  400
Blood urea nitrogen (BUN)  407
Bluetongue  249
Body condition  95, 113f
Body temperature  114

of neonates  513f
Body weight  112–113, 112t  512

of premature crias  525
Bone marrow aspiration  127
Borna disease  506
BO‐SE® See Selenium, supplementation
Botryomycosis  257
Bottle feeding  536, 537t
Botulism  507
Bovine viral diarrhea virus, in 

camels  638
Bracelet  27
Brainworm See Meningeal worm
Breeding age, of camels  433
Breeding soundness exam See Physical 

exam, reproductive
Bristle Grass  613–614
Bullous keratopathy  498
BUN See Blood urea nitrogen (BUN)
Buprenorphine  170
Burns  264–265
Butorphanol  162, 163, 169
BVDV testing for PI animals  555

c
Calcium  407
Camelids

guanaco  2, 5f
New World (See South American 

Camelids)
Old World (See Camels)
uses of  14–16
vicuña  2, 5f

CAMELIDynamics  25–26
handling facility  26f

Camelpox  243
Camels  7, 621–640

Bactrian  2f, 3f
characteristics of  10t
distribution of  12f
dromedary  2f, 7
population of  621
reproduction of  450–451, 635–637

restraint of  626–632
species of  621
surgery of  639–640

Camelus spp.
C. bactrianus  1, 621
C. dromedarius  1, 621

Canarygrass  611
Cancer See Neoplasia
Candidiasis  254
Canines See Teeth
Capparis tomentosa toxicity  609
Cardiac  417 See also Heart
Cardiomyopathy  419–420
Cardiovascular defects  582–583
Carpal valgus  549, 565
Caseous lymphadenitis  638 See also 

Pseudotuberculosis
Castor bean toxicity  606–608
Castration  474–475

of camels  639
cryptorchid  475
early  475

Casts  306
transfixation pin cast  306–307f

Cataracts
acquired  499
congenital  499

Catch pen  24
Cerebral hypoxia  548
Cerebrospinal fluid  410–411, 503

collection of  129, 131f
cytologic evaluation  410
reference ranges  411t

Cervix  435
Cesarean section  458, 470
Cestodes  197t, 198–200
Chemical restraint See Sedation
Chewing See Mastication
Chitin  296
Chlorhexidine  293
Chloride  407
Choanal atresia  330, 514, 

550, 571–573
Choke  364–365
Cholesterol  407–408
Chorioptic mange  189
Chromosome defects  564
Chromosome number  560
Chronic renal failure  488
Chute  25–26
Cleft palate  550, 573
Cloprostenol  458

Clostridial vaccinations  553–554
Clostridium botulinum See Botulism
Clostridium perfringens

neonatal diarrhea  546
Clostridium tetani See Tetanus
Coagulation  402–403

activated partial thromboplastin 
time (APTT)  403

factor VIII deficiency  403
prothrombin time (PT)  403

Coccidia, 194t
Coccidioidomycosis  252–254, 331
Coccidiosis  193–196
Colic  354–355
Colostrum  530–532

absorption of immunoglobulins 
from, 530–531f

failure of passive transfer  532
replacement of  533

Complete blood count (CBC)   
396–397

normal values, 397t
Conformation  108
Congenital defects, 514, 550–552, 

560–586, 561t
angular limb deformities  317
etiology of  563
of the heart  418
of urinary tract  491–492

Constipation  354
Contagious ecthyma  245
Containment  20–26

for camels  626–632
for crias and weanlings  36–37
for dental procedures  43
for injections  34–37
for microchiping  43
for ocular medication  42–43
options for  24–26
for oral medication  42
for physical exam  41
for procedures of the head  41–43
for rectal exam  39–41
vs. restraint  20
for toenail trimming  29–34
for transabdominal ultrasound 

exams  41
for transrectal ultrasound  39–41
for venipuncture  37–39
for veterinary procedures  33–43

Copper  98–99
toxicity of  594, 600
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Copulation  432
duration of  433

Corium See Dermis
Cornea

opacity of  498
ulcers of  497

Coronavirus diarrhea  546
Corpus luteum  440, 459
Corynebacterium pseudotuberculosis 

See Pseudotuberculosis
Cranial cruciate ligament rupture  315
Craniofacial dysgenesis  571–573
Creatinine  407, 484
Cryptorchidism  581
Cryptosporidiosis  195, 546
Cyanide toxicity  593, 608
Cyanobacteria toxicity  609
Cyclopia  571
Cystitis  488
Cystoscopy  484
Cysts

endometrial  459
follicular  439, 459

Cytology
cerebrospinal fluid  410
peritoneal fluid  408
uterine  463–464

d
Dacryocystorhinography  497
Dakin’s solution  294
Deer flies See Myiasis, Tabanids
Degenerative joint disease  138–140
Dehydration  228
Delivery See Parturition
Demodex  190
Dental chart  357f
Dental disease  356
Dental eruption  341

in premature crias  526
Dental formula  338
Dental procedures  358–363

containment for  43
Dermatophilosis  258
Dermatophytosis  250
Dermis  233
Detomidine  161
Dexmedetomidine  161, 163
Diabetes mellitus  394
Diagnostic procedures  116–134

abdominocentesis  122
C1 fluid collection  123–124

for dermatologic conditions   
240–241

FAMACHA scoring (See FAMACHA)
for GI parasitism  208
liver biopsy  128
ophthalmic  496–497
respiratory system  326–330
urine collection  124
venipuncture  116–112

Diarrhea  353, 545–547
Diazepam  161
Dictyocaulus See Lungworms
Dieffenbachia Toxicity  605
Dietary supplements See Feeding
Diet evaluation  89
Digestion  58–61

metabolic adaptations  57–58
physiologic adaptations  56–57

Dilated cardiomyopathy  419
DNA testing  555
Domestication

camel  10–12
South American Camelid  13–14

Domperidone  453, 612
Double cervix  576
Doxapram  527
Dromedary See Camels
Drugs

adverse reactions of  267, 595–598
toxicity of  595–598

Dulaa  433, 635
surgery of  639–640

Dumbcane See Dieffenbachia toxicity
Dummy syndrome See Neonatal 

maladjustment syndrome
Dysautonomia  507
Dysphagia  351
Dystocia  453–458

causes of  453t
cesarean section  458
fetal malposition  454–456f
pelvic size of dam  456f
uterine inertia  458
uterine torsion  457

Dysuria  486

e
Ear  282–286

hematomas  284
lacerations of  284
normal anatomy  282
otitis  285

shape of  286, 287f
ticks (See Spinose ear tick)

Earring  44
Eastern Equine Encephalitis  506
Echinococcus granulosus See Cestodes
Eimeria macusaniensis (E. mac)  195
Elaphostrongylus cervi  411
Electroretinography  497
Emaciation See Body condition; 

Malnutrition
Embryo transfer  469

of camels  635
Emesis, induced for intoxication  593
Endocarditis  418
Endometritis  460
Endoscopy  130
Endotoxic shock  486
Enema  125–126
Energy metabolism  393
Enteritis  369
Eperythrozoan See Mycoplasma 

haemolamae
Epidermal membrane  443
Epidermis  232
Epidural  171
Eponychium  525
Equidone® See Domperidone
Equine herpesvirus 1  506
Ergot toxicity  610
Erythrocytes  397–400
Escherichia coli

neonatal diarrhea  546
Esophagus  337

esophagitis  364
megaesophagus  365–366
obstruction of (See Choke)

Estradiol  440
Estrone sulfate  440
Evolution  7–10
Exploratory laparotomy  131
External fixation  306
Eye worm See Thelazia californiensis

f
Facial Eczema  610
Facilities See Handling facilities
Failure of passive transfer (FPT)   

532–536
causes of  532t
detection of  532–533
management of  533–536

Failure to thrive See Weight loss
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False Hellebore toxicity See 
Veratrum spp.

FAMACHA  204, 210–211
Fascioliasis  196
Fatty liver See Hepatic lipidosis
Feeding  77–93

dietary evaluation  89–90
dry matter intake  77–80, 79t
feeding systems  87
label assessment  93–94
mineral supplements  86–89
supplements  85
tube feeding  527, 536

Feed supplements  85–87
Fenbendazole  547 See also 

Benzimidazoles
Fentanyl  169
Fescue toxicity  612
Fetal age  447
Fetal membranes  441
Fetlock hyperextension  305, 311
Fiber  233–239 See also Hair

density  236
terminology, 234t
testing  238

Fibrinogen  401
Fleas  177
Flies See Myiasis
Flow cytometry  404–405
Fluid therapy  228

electrolyte additives  229
volume calculations  228

Flunixin meglumine  170
Fluorescein dye  496–497
Fluroacetate toxicity  611
Follicles See also Ovarian follicles

cysts  260, 439, 459
follicular wave, 438f

of camel  439f
Folliculitis  257–258
Foot  267–275 See also Toenails

trauma of  273–275
Foot and Mouth Disease  246–248

in camels  638
Forages  80–85

assessment  90–93
grasses  80–83, 81–82t
legumes  83–84, 85t

Forestomach  59–61
acidosis  96, 368–369
development  59
fermentation  59

microbiology  60t
Foxtails  613
Fracture  305

in camels  310
complications of fixation  309t
external coaptation  306
femoral  308
humeral  307
internal fixation  307–308
mandibular (of camels)  310
metacarpal /metatarsal  308
radial / ulnar  307
tibial  308
vertebral  309

Fundic examination  496
Fusobacterium necrophorum  356

g
Gait  303
γ‐glutamyltransferase (GGT)  483
Gastrointestinal tract  343–350, 343f

cecum  349
large intestine  61, 349
small intestine  349
stomach  343

Genetics  1, 560
genetic defects (See Heritable 

conditions)
Gentamicin toxicity  486, 487
Gestation See Pregnancy
Giardiasis  196, 547
Glands  236, 239–240

interdigital  239
metatarsal  239
poll glands of camels  240, 433
sweat  239

Glaucoma  500
Globulin  408
Glucose  57
Gonadotropin releasing hormone 

(GnRH)  459
Grain overload See Forestomach, acidosis
Granulation tissue  290

exuberant formation of  295
Grass tetany See Magnesium, 

hypomagnesemia
Growth  229t
Guaifenesin  163

h
Haemonchus contortus  203–204
Hair, 233–239 See also Fiber

alopecia  237–239

crimp  237
follicles  237

Halter Fit  23, 44–46
Handler helper  27
Handling facilities  25–26, 49
Hardinggrass  611
Heart

acquired diseases of  418–421
anatomy and physiology of  417
ancillary testing  417
arrhythmias  421
congenital diseases of  418
defects of  582–583
exam of  417
infectious diseases of  418
neoplasia of  419
toxicology of  419

Heat stress See Hyperthermia
Heavy metals toxicity, 598–600, 599t
Hematocrit See also Erythrocytes; 

Packed cell volume (PCV)
Hematuria  482
Hemivertebrae  551–552, 568
Hemoglobin  398
Hemorrhage

blood transfusions  374
intraabdominal  374

Hemostasis  288
Hepatic insufficiency  374–375
Hepatic lipidosis  96, 

375–376, 393–394
Heritable conditions

cardiovascular defects  582–583
craniofacial defects  571–574
digestive tract defects  581–582
management of  562–563
miscellaneous defects  583, 585
reproductive system defects   

574–581
skeletal defects  565–571

Herniorrhaphy  380–381
Herpesvirus  506
Hippomanes  444
History See Anamnesis
Hock

angulation, 305f
luxation (See Tibiotarsal luxation)

Honey  295
Hormone analysis  465
Horse flies See Myiasis, Tabanids
Human Chorionic Gonadotropin 

(hCG)  459
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Husbandry  555–556 See also 
Vaccination

Hybridization  1, 586, 636
Hydatid disease See Cestodes
Hydrocele  466
Hydrogels  296
Hydrogen peroxide  294
Hymen  473–474
Hypercalcemia See Calcium
Hyperchloremia  407, 545 See also 

Chloride
Hyperglycemia  408, 545 See 

also Glucose
Hypergranulosis  241
Hyperkalemia See Potassium
Hyperkeratosis  243
Hyperlipidemia  393–394
Hypernatremia  545
Hyperosmolar syndrome  394–395, 

408, 545
Hyperphosphatemia See Phosphorus
Hyperplasia  243
Hyperproteinemia  408
Hyperthermia  225, 403
Hypertrophic Osteopathy  332
Hypocalcemia See Calcium
Hypochloremia See Chloride
Hypodermis  233
Hypoglycemia, 408, 528 See 

also Glucose
Hypokalemia See Potassium
Hyponatremia See Sodium
Hypophosphatemia See Phosphorus
Hypoproteinemia  408
Hypothermia  227

i
Ichthyosis  265–266
Ileus  354
Ill thrift  229
Immunoglobulins  405, 529

failure of transfer  532–536
Immunohistochemistry  404–405
Immunoprophylaxis See Vaccination
Incisors See Teeth
Infertility  458–469

female examination  460–465
male examination, 466–468, 467t
treatment of  465

Inflammatory markers  327
Inflammatory phase of wound 

healing  288

Injections  34–37
babies and weanlings  37–38
sites for  35f

Insect bite hypersensitivity  267
Insect bites and stings  616
Insecticide toxicity  594
Insulin  393–394
Integument See Skin
Intersex  579–581
Intestinal atresia  581
Intestine  349 See also 

Gastrointestinal tract
enteritis  369–370
obstruction of  370
ulcers of  372

Intraocular pressure (IOP)  496
Intubation

endotracheal tubes, 164t
nasogastric  124
orogastric  123–124, 527, 536,  

538f
orogastric tube sizes  124t

Iodine  293
Ionophores, toxicity of  597
Iphiona aucheri toxicity  609
Iron deficiency  399 See also Anemia, 

hemolytic
Ischemia, renal  486
Ivermectin See Anthelmintics; 

Avermectins
Ixodes rincinus  507

j
Jaw deformities  573
Joint disorders  311–316
Jugular venipuncture  116–121 See 

also Venipuncture
camels  121, 634
catheterization  120
distal cervical  119
mid‐cervical, 118f
neonates  120
proximal  117
sites for  116f

Juvenile Llama Immunodeficiency 
Syndrome (JLIDS)  229, 405

k
Karyotype  1
Ketamine  162–163, 172
Ketosis  393–394
Kidney  481

l
Labor See Parturition
Lactate  407
Lama glama  1
Laparoscopy, for infertility 

examination  465
Lead toxicity  594
Leukocytes  400–402

antigen expression  404t
Levamisole  213

toxicity of  595
Lice  174
Limb deformity  317, 549
Lipemia  408
Listeriosis  411, 504
Liver  350

biopsy of  128f
hepatic insufficiency  374–375
hepatic lipidosis  375–376

Liver fluke See Fascioliasis
Louping ill  507
Low stress handling  22–24
Lung  324–326
Lungworms  214
Lymphocytes  401

B‐lyphocytes  405
T‐lymphocytes  405

Lymphoma  224, 409

m
Macrophages  405
Maggot debridement therapy  295
Magnesium, hypomagnesemia  407
Magnetic resonance imaging  132

ocular  497
Male behavior  46–50

of camels  635
Malnutrition  94
Mammary gland  275–279, 276f

anatomy of  275–277
milk composition  279t
milk production  278

Mange See Mites
of the ear  284

Manuka honey  295 See also Honey
Mastication  58
Mastitis  280–282, 523–524

clinical signs  280
diagnosis  281
etiology  280
predisposing factors  280
prevention  282
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therapy  281
Meconium  516f, 520–521
Melanocytes  233
Meloxicam  170
Meningeal worm  215–218, 411, 503–504

life cycle  215f
Meningitis  411, 548
Meningoencephalitis  411
Mesentery  336
Metabolic bone disease  637–638
Metabolic syndrome  393
Methemoglobinemia  399
Metritis  453, 460
Microchipping  555–556

Containment for  43
Middle Eastern Respiratory Syndrome   

638
Midline catch  27
Milk

composition  279t, 539t
replacement feeding  538

Minerals See Nutritional requirements
Mismating  458
Misoprostol  458
Mites  186–192
Moist wound healing  296
Molars See Teeth
Monieziasis See Cestodes
Monocytes  405
Morphine  170
Mosquitoes  177–178
Mouth  337, 355–356 See also Oral  

cavity
Mucometria  577
Munge  261–264

generalized  262
Muscle relaxants  163
Muzzling  24
Mycoplasma haemolamae  192, 399
Mycotoxins  610–612
Myiasis  178

black flies  179
blow flies  180
bots  180–184
Tabanids  179

n
N‐acetyl‐β‐D‐glucosamidase (NAG)   

483
nasal  261–262
Nasal cavity  323
Nasolacrimal duct  323, 547

irrigation of  496–497
obstruction of  499

Neck wrap  28–29
Necrobacillosis  356
Nematodes  200–201t, 200–207

esophageal  203
gastric  203
large intestinal  206
small intestinal  204

Nematodirus  205
Neonatal maladjustment syndrome   

548
Neonatology  511–557

bonding of cria and dam  521–522
care of the umbilicus  522
characteristics of the neonate   

512–513
cria scoring system  514t
neonatal care  513–520
nursing  518–520

Neoplasia  224
hematopoietic  403 (See also 

Lymphoma)
renal  491
of skin  267

Nephritis  486, 488
Neurologic disease  502–508

diagnosis of  502
treatment of  508

New World Camelids See South 
American Camelids

Nitrate toxicity  608
Nitrofurazone ointment  294
Nonesterified fatty acids (NEFA)  408
Nonsteroidal Anti‐inflammatory Drugs 

(NSAIDS)  170
No restraint injections  34–36
Normal values See Reference values

triiodothyronine & thyroxine  392t
Nostril  323

discharge  327
occlusion of  333

Novice handler syndrome  50–51, 474 
See also Berserk male syndrome

Nutritional muscular dystrophy  418
Nutritional requirements  61

energy  64–70
macrominerals  72–73t
microminerals  73–74t
mineral supplements (See Feeding)
protein  70–71
vitamins  74–77

water  61–63, 63t  228
Nutritional secondary 

hyperparathyroidism  637

o
Oak toxicity  487
Obesity  96 See also Body condition
Obstetrics  453–458
Occlusive dressings  296
Old World Camelids  621–640 See 

also Camels
Oleander toxicity  604–605
Omentum  336
Onychia  272
Ophthalmology  494–500

anatomy  494, 495f
congenital diseases  499
diagnostic procedures of the eye   

496–497
intraocular tumors  500
ocular diseases  497–500
trauma of the eye  500

Oral cavity  355–356
dental disease  356
infection of  356

Orf See Contagious Ecthyma
Oropharynx  337
Orphaned crias  536–540

adoption  537
Osteoarthritis See Degenerative 

joint disease
Otitis  285

cause of neurologic disease  505
Ovarian follicles  436 See also 

Follicles, follicular wave
cycle  438
cysts  459
size of  438f

Ovaries  436
agenesis  579
hypoplastic  459
ovarian bursa  436
oviducts  436

Ovariohysterectomy  472–473
Ovulation  438, 440

failure of  459
induction factor (See β‐nerve 

growth factor)

p
Packed cell volume (PCV)  396, 398
Pain management See Analgesia
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Palpation, rectal  446
Pancreas  391
Pantoprazole  368
Papillomatosis  248
Parakeratosis  243
Parasites  174–218

in camels  639
diagnostics  208, 634
external parasites  174–191, 175t
internal parasites  192–214
predilection sites  202f
treatment of  212–213

Parathyroid gland  391
Parelaphostrongylus tenuis See 

Meningeal worm
Paromomycin  547
Paronychia  272
Parturition  447–450

fetal malpositioning  454–456f
induction of (See Pregnancy, 

termination of)
normal fetal positioning  449–450f
post‐partum care  522–524

Passive transfer See Failure of passive 
transfer (FPT)

Pastern angulation  305f
Patellar luxation  315, 568

grades  315t
radiographic imaging for  152

Patent ductus arteriosus  418
Patent urachus  542
Pelvic size See Dystocia
Pemphigus vulgaris  266
Pen design  23–25, 23f, 49 See also 

Handling facilities
Penis, anatomy of  424–426
Pericardial disease  419
Pericarditis  419
Peritoneal fluid  408–410

protein concentration  409
reference values  409t
volume  409

Peritoneum  296, 336
Peritonitis  373

peritoneal fluid in  409–410
PGF2α  440, 458

toxicity of  598
Phalaris Staggers  611
Pharyngitis  364
Phenylbutazone  170
Phosphorus  407

hypohosphatemia  97

Photosensitization  264–265, 605, 610
Physical exam  108–116

abdomen  115
of camels  633
checklist  109–111t
containment for  41
ear  115
eye  115, 496
heart  114
for infertility  460–468
for intoxication  590
mouth  116
parameters  114t
reference values  114t
reproductive  471–472t
skin  240–241
thorax  115f, 328, 417
vaginal  463

Physiology
cardiovascular  417
digestive system  336–351
female reproductive  437–440
male reproductive  429
respiratory  326

Pituitary gland  391
Placentation  441–444, 443f
Plant toxicity See Toxicity, of plants
Plasma  534
Platelets

mean platelet volume (MPV)   
402–403

ultrastructure  403
Pleural fluid  408–410

protein concentration  409
reference values  409t

Pleuritis  409–410
Pneumonia  331–332
Pododermatitis  273
Poisoning See Toxicity
Polioencephalomalacia  502
Polydactyly  569
Posthitis  488
Postpartum complications  451–453

agalactia  453
metritis  453
rejection of cria  453
uterine prolapse  452
uterine rupture  452–453
vaginal prolapse  451

Potassium  407
Pregnancy  440–447

amniotic fluid  444

behavior  445, 448
of camels  635
determination of  445, 636
embryonic development  441
fetal aging  447
fetal membranes (See Placentation)
length of in camels  635, 637
termination of  458
ultrasound evaluation of  447

Prematurity  524–529
Prepartum care  511
Progesterone

for pregnancy diagnosis  637
supplementation of  459

Prolapse
rectal  372
vaginal  451

Proliferative phase of wound 
healing  289–290

Propofol  163
Propylene glycol toxicity  596
Prostaglandin toxicity  598
Proteinuria  483
Protozoa  192t
Pseudotuberculosis  256–257
Psoroptic mange  187
Puberty  436–437
Pulmonary hypertension  417
Pupil, pharmacologic dilation of  496
Pyrrolizidine alkaloid toxicity  605

r
Rabies  505–506

vaccination  554
Radiographic imaging  132

for angular limb deformities  151
for bulla disease  147
normal carpus  142–143f
normal radiographic anatomy   

152–158f
normal skull  148f
of osseous sequestration  141
for patellar luxation  152
for rickets  152
of shoulder  141
of skull  145
technique chart  138
of thorax  328–329f

Rain rot See Dermatophilosis
Rectal palpation, for pregnancy 

determination  446, 636
Rectum
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laceration of  372, 383
palpation of  463
prolapse of  372, 383

Reference values
biochemistry  406t
physical exam  114t
Schirmer tear test  496
urinalysis  483t

Refugia  213–214
Regurgitation  351
Remodeling phase of wound 

healing  290
Renal disease  486
Reproduction

of camels  424, 450–451, 635–637
female anatomy  434–436, 434t, 435f
female receptivity  438
of guanacos  423
male anatomy  424
physiology  429–433, 437–440, 437f
strategies of  423–424
system defects  574–581
of vicuñas  423

Respiratory disease  330–333
Restraint  20–22

of camels  626–628f  626–632
chemical (See Sedation)

Retained placenta  450
Reticulocytes  398
Retinal detachment  500
Rhododendron toxicity  600–604
Rickets  97, 318, 549

in camels  638
radiographic imaging for  152

Ringworm See Dermatophytosis
Rodenticides toxicity  595
Romifidine  161
Rotavirus diarrhea  546
Rumen acidosis See Forestomach, 

acidosis
Rut  433, 635
Ryegrass toxicosis  610

s
SAC See South American Camelids
Saliva  59
Salivary glands  340, 363
Salt, 87 See also Nutritional 

requirements, mineral 
supplements

Sarcocystosis  195, 418
Sarcoptic mange  186

Scapulohumeral luxation  312–313
arthrodesis  313
closed reduction  313
open reduction  313

Scarlet oil  294
Schirmer tear test  496
Scoliosis  569
Sebaceous cysts  260
Sedation  44, 160

of camels  632–633t
Selenium  77, 93, 98 See also 

Nutritional requirements
supplementation  554
toxicity of  598–600

Semen
camel  433
characteristics of  428t
collection of  429, 468
degelification  469
extension  469

Semi‐occlusive wound dressings  296
Septic arthritis  140
Septicemia, neonatal  543–545
Sequestrum  317, 542

radiographic imaging for  141
Serum protein electrophoresis  408
Serum urea nitrogen (SUN)  481–483
Sexual behavior  429–433
Sexual development  579
Shoulder luxation See Scapulohumeral 

luxation
Silver  293
Sinuses  324
Skeletal defects  565–571
Skin  232–233

bacterial diseases  255–259
dermis  233
epidermis  232
fungal diseases  250–255
histology, 233f  241–243
hypodermis  233
neoplasia of  267
nutritional diseases of  259–260
parasitic diseases of  243
viral diseases  243

Snake envenomation  614–616
Sodium  407
Sodium bicarbonate  229, 544
Sodium fluoride toxicity  609
Sodium hypochlorite  294
South American Camelids  2–7

characteristics of  9t

distribution of  13f
weights of  10t

Sperm motility  468
Spinose ear tick  285
Splints  306
Sporodesmiomycosis  610
Staphylococcus aureus  257
Stifle joint  314

cranial cruciate ligament 
rupture  315

patellar luxation  315, 568
upward fixation of patella  316

Stomach  343 See also 
Gastrointestinal tract

comparison to ruminant  344t
gastric ulcers  366–368
gastroliths  371
volume  344f

Stomatitis  356
Stranguria  486
Streptococus equi subspecies 

zooepidemicus  332, 373, 409, 
418, 638–639

Streptothricosis See Dermatophilosis
Stress  224
Strongyloides  205
Sugar  295
Sugardine  295
Supernumerary teats  280
Supplements See Feeding
Surgery

abdominal  379–380
abdominal‐algorithm for  352f
in camels  639–640
gastric  381–382
gastrointestinal  376–385
herniorrhaphy  380–381
rectal  383
reproductive  470–475
spiral colon  382–383

Surra disease See Trypanosomiasis
Sway disease  638
Syndactyly  569
Synovial fluid  133t

t
Tapeworms See Cestodes
Tarweed  614
Taxonomy, 1, 4t
Taxus See Yew toxicity
Teats  277f, 280–282

supernumerary teats  280
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Teeth  337–342
aging  340
canines  340
dental formula  338t
eruption times  341–342f, 341t
extraction of  358–360
fighting teeth  338f
incisors  338
molars  340
retained deciduous  360
trimming  360–363

Temperature See Body temperature
Teratogenesis  563–564
Teratogenic plants  564t
Testicle

anatomy of  426–428
function of  429
size of  427t

Testicular hypoplasia  581
Testosterone  466
Tetanus  507
Thelazia californiensis  218, 497f
Thermoregulation  225
Thiamine  502–503, 508
Thomas splint  306f
Thoracocentesis  127f
Thyroid gland  391
Tibiotarsal luxation  316, 569
Tick paralysis  185–186, 505
Ticks  184–186

of the ear  184–185 (See also 
Spinose ear tick)

Tiletamine  162, 163
Toenails

avulsion of  272
containment for trimming   

29–33
crooked  583
overgrowth of  268–271

Tolazoline intoxication  596
Tooth root abscesses  358

radiographic imaging for  146
Toxicity  590–617 See also Toxicity

adaptation to  590–591
antidotes for  593–594
diagnosis of  591
of drugs  595–598
examination for  590
mycotoxins  610–612
of plants  99, 564t, 600–610
prevention of  592
treatment of  592–593

Toxoplasmosis  193

Trace minerals See Nutritional 
requirements

Trachea  324–326
Transphyseal bridge  319
Transtracheal wash  330
Trematodes  196–198, 197t
Trema tomentosa toxicity  609
Trichoepithelioma  260
Trichophyton spp.  250f See also 

Dermatophytosis
Trichuris spp.  206
Triglycerides  408
Triiodothyronine & Thyroxine  392t
Triple antibiotic ointment  294
Trueperella pyogenes  356
Trypanosoma evansi See Trypanosomiasis
Trypanosomiasis  192, 400, 403
Tubing See Intubation, orogastric
Tubular agenesis  577

u
Udder  275–279

edema  282
Ulcers

corneal  497
gastric (See Stomach, gastric ulcers)
intestinal  372

Ultrasonography
for infertility examination  463
kidney  484
ocular  497
for pregnancy determination  447, 637

Umbilicus  522, 541–542
hernias  542
infection of  541–542
patent urachus  542

Upward fixation of the patella  316
Urethra

catheterization of  125f
rupture of  491
urethritis  488

Urinalysis  483t
Urinary bladder  481

rupture of  490
Urinary calculi See Urolithiasis
Urination  484
Urine  481–482

collection of  124, 482
Urolithiasis  489–491
Uroperitoneum  410, 490
Uterus  435

inertia of  458
involution of  450

prolapse of  452
rupture of  452–453
tear of  452–453
torsion of  457f
unicornis  576–577

v
Vaccination  507, 552

of camels  634
Vagina

examination of  463
prolapse of  451

Valgus See Angular limb deformities
Vasectomy  475
Venipuncture  116–122

jugular  116–121
peripheral  121–122

Ventricular septal defect (VSD)  582–583
Ventricular septal defects  418
Veratrum spp.  572

toxicity of  606
Vesicular stomatitis  248
Vicugna vicugna  1
Viral diseases

bovine leukemia virus (BLV)  224
in camels  638
cause of neonatal diarrhea  546
of the nervous system  505
of the respiratory system  331
of the skin  243
teratogenic  565

Vitamin B1 See Thiamine
Vitamin D, 549 See also Rickets

toxicity of, 482f  597
Vitamin D toxicity  487
Vitamin E, 554 See also Selenium
Vitamins, 74–77 See also Nutritional 

requirements
Vitamin D, 549 (See also Rickets)

Volatile fatty acids (VFAs)  59–61
Vomeronasal organ, 430f
Vulva

conformation of  460
hypoplasia of  551

w
Warts See Papillomatosis
Weaning  540–541
Weight See Body weight
Weight loss  229
West Nile Virus  506
Wet to dry bandages  296
Whipworms See Trichuris
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White blood cells See Leukocytes
White muscle disease  418
Wool See Hair
Wound

burns  264–265
cleansing  292–293
closure of  291–292
debridement  292
dressings  296

evaluation of  290
healing  286–290
local therapy  293–295
management of  291–296

Wry face  550, 583, 584f

x
Xylazine  161, 163, 633
Xylitol toxicity  593

y
Yew toxicity  606

z
Zinc, 99 See also Nutritional 

requirements
Zinc responsive dermatosis   

259–260
Zolazepam  163
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