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Chapter 3 - Parasitic Diseases, Part I and Part II, pp. 111-133

 

Questions
Enteric Flagellates:

 

Giardiasis

Giardia intestinalis: Enteric flagellates found in two forms: Trophozoites which are pear-shaped (9-21um long and 5-15 um wide) with two nuclei and a rod-like median bodies.  They look like a person looking at you!:-0  The cysts are smaller and have 4 nuclei.

Questions: 

1.      Giardia is a harmless parasite of human and nonhuman primates. (T or F).

2.     Giardia intestinalis inhabits which organ?

a. Colon

b. kidney

c. small intestine

d. liver

3.     Laboratory diagnosis of giardiasis consists of:

a. Finding Giardia trophozoites or cysts in feces or intestines

b. Fluorescent antibody test

c. Fecal antigen detection

d. all the above

4.     The detection of the cysts in feces of an animal

with diarrhea is the proof that Giardia is the causative agent. (T or F).

5.     Nonhuman primates can be asymptomatic carriers and transfer the disease to humans. (T or F?)

6.     The cysts are relatively resistant in the environment.  Name few methods that will destroy the cysts?

7.  Name a drug that can be used against giardiasis.

 

b. Trichomoniasis:

Tritrichomonas mobilensis: trophozoites are lanceolate shaped (7-10 um L and 1.5-3 um W) found in the lower intestinal tract.

 

8.     In which NHP Tritrichomonas is commonly found?

9.     Tritrichomonas can cause disease in NHP (T or F).

 

Hemoflagellates: 

 

Trypanosoma cruzi is c-shaped about 20um in length. 

The flagellum runs along the narrow undulating membrane and projects as a free flagellum from the anterior end.  It has a nucleus in midbody and a large kinetoplast in the posterior end.

7.     The majority of hemoflagellates are considered to be nonpathogenic for NHP. (T or F).

10.    

11.      Trypanosoma cruzi infection in human is called....?.....

12.    There are two forms of T. cruzi, tryptomastigote, found in .?... and amastigote found in...these organs.

13.    The disease symptoms include: name 4 symptoms.

14.    What is the most common lesion? Which organ?

15.    Diagnosis include finding T. cruzi in .?..         

 or ..?...or..?. assays

 

Sarcodines: Ameba

16.    Amoebae generally considered nonpathogenic Except these three genus/species.....?... and...?......and...?....

17.    Entamoeba histolytica is more common in ...obtained from their natural inhabitant.

a.     Old world monkeys                                 c. Both Old and New World monkeys

b.     New World Monkeys                             d. Neither

18.    Entamoeba dispar is not pathogenic.  (T or F)

19.    Only pathogenic Entamoeba can ingest red blood cells (T or F)

20.    Clinical symptoms of amebiasis include..?....

21.    Which lesions may be present at necropsy

a.     Flask -shaped necroulcerative colitis             c. abscess in liver, lungs, CNS

b.     peritonitis                                             d. all 

22.     Amebiasis is never fatal (T or F).

23.    Amoebae do not stain well with:

a.     H&E                    c. PAS

b.     Giemsa                     d.  Trichrome      

24.    Infected humans and insects are potential source of infection in monkeys. (T or F)

25.    The treatment of choice for both intestinal and extraintestinal amebiasis is..?... 

26.    Entamoeba histolytica in NHP poses serious potential public health problem. (T or F)

 

Apicomplexa: Coccidians

 

Cryptospororidiosis

27.    Cryptosporidium is a zoonotic disease (T or F)

28.    Mature sporulated oocystes passed in feces require one week to become infective. (T or F).

29.    Mature sporulated oocystes are relatively easy to eradicate. (T or F)

30.    Clinical symptoms include..?...and....?..           

31.    Animal Model:  The disease in this..?.. infant NHP is clinically, histologically and microbiologically indistinguishable from that seen in young children.

32.    Cryptosporidium is fairly easy to treat with antimicrobial agents. (T or F)

 

Cyclosporiasis

33.    Cyclospora cayetenesis is exclusively a NHP disease. (T or F)

34.    Mature oocystes passed in feces are immediately infective similar to Cryptosporidium sp. (T or F)

35.    Mode of transmission is .?...

36.    Drug of choice for treatment is..?...

 

Malaria

Plasmodium genus affects both NW-NHP and OW-NHP and humans.  Occurs in the tropical and semitropical regions.

37.    Malarial disease is classified on the basis of

a.  infected host                              b.  cyclic fever

c.  morphology of parasite             d. all

38.    Which insect is the biological vector of malaria?

a.  tse tse fly                       b.  ticks (Ixodes scapularis)

c. mosquitoes  Anopheles              d. none

39.    Malaria life cycle consists of two phase: sexual or sporogonic phase in (host) and asexual or schizogonic/gametogonic in (host).

40.    The schizogonic phase is in these two cell types..?...and ...?....

41.    The ..?..fever along with anorexia, depression, anemia and weight loss are some of the symptoms of malarial infection

42.    Usually in natural NHP host of a species of plasmodia the disease is asymptomatic. (T or F)

43.    Malarial pigment..?.deposition occurs in          

of liver, .?...bone marrow, .?..spleen.

44.    Diagnosis: identification of organisms in these cells....

45.    Which organ removal may cause an overt malarial disease in NHP?

46.    Handlers of malarious NHP at a great risk of acquiring infection through

a. blood-borne-route                                b. fecal oral

c. aerosol                                            d. both b and c

47.    Name two drugs that can be used for malarial treatment of NHP 

48.    Plasmodium knowlesi produce a fatal infection in ..?... It resembles...?..infection in humans.

49.    The only know quotidian (24hrs) malarial parasite is.?....

50.    Plasmodium cynomolgi is similar to humans...?...infection

51.    The most common and pathogenic malarial parasite in New World monkey is.?...

52.    Plasmodium brazilianum which human are also susceptible may actually be humans ...?...introduce by explorer in NW-NHP.

53.    The only malarial parasite causes natural infection in humans and NHP is... and is easily transmitted between humans and chimps.  Hepatocystosis

Caused by genus Hepatocyctis . Affects both OW-NHP and NW-NHP.

54.    Hepatocyctis parasite does not infect humans. (T or F)

55.    Biological vector for Hepatocyctis  is   .?...

56.    Schizogony only occur....and produce visible cysts called.....

57.    Hepatocystosis produces cyclic fever. (T or F)

58.    Gross lesion includes scattered, grayish white, translucent foci on the surface..?..

Toxoplasmosis

       Toxoplasma gondii is the causative agent.  Affects all species of NHP.  Tachyzoites are crescent and found in different cell types.  As they multiply, a cyst forms around them (bradyzoite).   The oocysts seen in the epithelial and feces of cats.

59.    Toxoplasmosis causes acute fatal infections in marmosets. (T or F).

60.    Life cycle: The enteroepithelial phase occurs in.?.hosts and extraintestinal phase occurs in.?..hosts.

61.    Transmission occurs

a. Transplacental             b. consumption of tissue cysts

c. oocysts consumption        d. all

62.    Clinical symptoms Toxoplasmosis include...?..and..?....

63.    Necropsy:  which organs are affected?

64.    Diagnosis: Name at least two methods.

65.    Prevention: Toxoplasma in meat must be in inactivated by.....or...

66.    What animal species must be kept away from NHP to reduce the chance of  Toxoplasma transmission?

67.    Treatment: Name two drugs for treatment of

Toxoplasmosis.

Sarcocystosis

 

       Caused by genus Sarcocystis. Mature trophozoits

(Rainey's corpuscles) are banana-shaped

68.    The cystic phase (Miescher's tube), are found in.....?

69.    Sarcocystosis is usually an incidental finding. (T or F)

 

Babesiosis

       Babesia pitheci infects both OW-NHP and

NW-NHP.Pyriform, 2-6 um long

      Entopolypoides macaci babesia-like, in OW-NHP and great apes

70.      Biological vector for Babesia pitheci is :

a.     Fleas                  c. mosquitoes

b.     Ticks                  d. no vectors

71.    Babesia pitheci may cause severe anemia and death after splenectomy. (T or F)

72.    In Entopolypoides macaci infection parasitized RBCs are enlarged and pigmented. (T or F)

73.    There is no public health associated with either Entopolypoides macaci or Babesia pitheci. (T or F)

Microsporidia Obligate intracellular protozoan. Naturally occurring in NW-NHP. E. Monoxenous life cycle Encephalitozoon cuniculi small oval 2 um. Brain, kidneys, heart lungs adrenals and other tissues Encephalitozoon bienusi Intestine, liver gallbladder

74.    Transmission is by:

a.     Ticks                  c. ingestions of spores

b.     fleas                  d. all

75.     Clinical symptoms are usually severe. (T or F)

76.    HE stained infected tissue is a reliable test for E. cuniculi identification. (T or F)

77.    Urinary excretion of infected NHP can infect humans. (T or F)  Ciliates Balantidium coli is the only species associated with intestinal tract lesions. Trophozoites are large (30-250X25-120 um), ovoid and with heavily ciliated outer surface.  Location in host: cecum and colon. Infects  OW-NHP, NW-NHP, Great apes

78.    Transmission is by the ingestion of

a.     Trophozoites                   c. Both

b.     cysts

79.    Infection with B. coli 

a.     can be symptomless in some NHP carriers                c. cause diarrhea and rectal prolapse

b.     can cause fatal ulcerative enterocolitis in great apes           d. all

80.    Intestinal lesions may be large and extend down to muscularis mucosae containing mass of B. coli organisms. (T or F)

81.    Balantidium coli can cause disease in humans. (T or F)

82.    Balantidiasis treatment is similar to amebiasis.  (T or F)

 

Answers:

1.     False.  It can cause diarrhea and vomiting in both animals and humans.

2.     c

3.     d.

4.     False. Exclusion of other bacterial and viral infection and resolution of symptoms after appropriate treatment is required to establish definitive causation.

5.     True

6.     2-5% phenol or cresol, heat and desiccation.

7.     Metronidazole (Flagyl) PO 30-50 mg/kg, effective for both New and Old World primates.

8.     Squirrel monkeys

9.     True. Invasive Tritrichomoniasis has been reported in the colonic mucosa and the stomach of both Old and New World NHP.

10.    True.

11.    Chagas disease

12.    Tryptomastigote in blood; amastigote in skeletal, cardiac muscles, RES and other tissues.

13.    Edema, anemia, hepatosplenomegaly, lymphadenitis, anorexia, BW loss.

14.    Myocarditis.  Pseudocystes containing oval-shaped organisms. The organisms also cane be found in mononuclear RE cells.

15.    Blood or histological sections or ELISA-based assays

16.    Dientamoeba, Entamoeba histolytica and Balamuthia mandrillus

17.    a. Young monkeys and New World monkeys sustain more severe lesions from infection with Entamoeba histolytica.

18.    True

19.    True.  This is helpful to distinguish pathogenic from nonpathogenic Entamoeba

20.    Severe diarrhea which may be hemorrhagic and catarrhal

21.    d

22.    False.  Fatal amebiasis with abscess formation has been reported in baboon, chimps, orangutan, douc langurs, spider and colobus

23.    a

24.    True.  Routine screening of laboratory animal technicians and vermin control is necessary for prevention.

25.    Metronidazole.  Other drugs are: tetracycline, diiodohydroxyquin, choloroquin, chloramphenicol. Stool must be reexamined at 1, 3 and 6 months post-treatment

26.    True.  It cause dysentery in humans

27.    True.  Many species of animals including humans, domestic animals, reptiles and birds

28.    False.  They are immediately infective for other susceptible animals

29.    False. They are very resistant to drying, chemical disinfection (including full-strength Clorox!) and remain viable for months in water.

30.    Gastroenterites and diarrhea

31.    Infant macaques

32.    False.  No effective drug is available. Treatment includes supportive care, antidiarrheal and antibiotics

33.    False. It is zoonotic disease.  An important cause of diarrheal disease

34.    False.  It will take about 10 days to become infective. Because of the time require for sporulation, it is unlikely that transmission between NHP and humans occur in institutional setting.

35.    Oral ingestion

36.    Trimethoprin-sulfamethoxazole in humans and should be effective for NHP

37.    d. 

38.    c.

39.    Mosquito and vertebrate hosts

40.    Erythrocytes and exoerythroctes or liver cells

41.    Cyclic fever (Quotidian=24hrs; tertian=48hrs and quarten=72hrs

42.    True

43.    hemazion pigment deposited in Kupffer cells/Liver, macrophages/Bone marrow, red pulp/spleen

44.    Red blood cells.  But in feral NHP a negative blood smear does not indicate a malaria-free state

45.     Spleen

46.    a

47.    Chloroquine IM one week then Primaquine PO for 2 weeks.  Drugs must be given separately

48.    Rhesus (Macaca mulatta), P. falciparum 

49.    Plasmodium knowlesi

50.    Plasmodium vivax

51.    Plasmodium brazilianum

52.    Plasmodium malariae

53.    Plasmodium rodhaini

54.    True

55.    midges (Culicoides sp.)

56.    Liver, merocycts

57.    False.  Because schizogony occurs only in the liver cells

58.    Liver

59.    True.  They die within 5-6 days post-infection

60.    Definitive hosts (Felidae family) and intermediate host (susceptible species, e.g. NHP, humans).

61.    d.

62.    Nonspecific (lethargy, listlessness, anorexia, emesis, diarrhea, tachypnea, etc) and Neurological signs (circling, grasping, hitting head on cage, incoordination, paresis, terminal convulsion).

63.    Heart (cardiomegaly, myocardial necrosis), lungs (edema, frothy fluid in bronchi, congestion), Liver, kidneys and spleen (enlarged, mottled), lymph nodes (hemorrhagic lymphadenopathy)

64.    Smear, serology (IF, CFT, HA) and mouse inoculation (definitive but costly)

65.    Frozen -20C for 2 days or cooked 60C for 30 minutes.

66.    Cats.  Cat feces must be removed within 24 hrs and incinerated.

67.    Pyrimethamine and sulfonamide.

68.    Skeletal muscles and occasionally in cardiac and smooth muscles.

69.    True. Lesion with naturally occurring infection in NHP is rare

70.    b

71.    True.  Anemia associated with marked poikilocytosis and anisocytosis

72.    False

73.    True

74.    c

75.    False. Absent or nonspecific prior to death

76.    False. E. cuniculi is poorly stains with HE.  ELISA and IFT is more reliable

77.    True

78.    c

79.    d

80.    True

81.    True

82.    True. Metronidazole, tetracycline,

diidohydroxyquin
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Chapter 3 – Parasitic Diseases, Part III (pp. 133-178)
 

Questions:  

 

1.      Is Pneumocystis carinii a parasite or a fungi?

2.      What is the difference between the lifecycle of  Strongyloides stercoralis and all other Strongyloides species?

3.      What is the most common clinical sign of Strongyloides infection?

4.      What is the most common pathologic finding outside of the GI tract in Strongyloides infection?

5.      Name some ways to diagnose Strongyloides infection.

6.      Name some ways to prevent Strongyloides infection.

7.      Is Strongyloides a zoonotic concern?

8.      What drugs can be used to treat Strongyloides infection?

9.      What are some clinical signs of oxyuriasis infection?

10.  Name the most common pinworm found in Old World monkeys and chimpanzees.  

11.  How is pinworm infection diagnosed in monkeys?

12.  Are monkey pinworms zoonotic?

13.  What are the treatments for pinworms?

14.  What is the nodular worm?

15.  What is the lifecycle of Oesophagostonum?  How long is it’s lifecycle?

16.  What are the lesions of Oesophagostonum?
17.  Can Oesophagostonum cause death?  How?

18.  How is Oesophagostonum diagnosed and treated?

19.  What are the two hookworms of people that are occasionally found in NHPs?

20.  What are the clinical signs of hookworm infections in monkeys?

21.  Is NHP hookworm infection zoonotic?

22.  What are treatments for hookworms?

23.  What is the genus of the worm that causes trichostrongylosis?

24.  Where in the GI tract are Molineus worms located?

25.  What lesions are seen in Molineus infection?

26.  Describe Nochtia nochtii.
27.  Describe a lesion caused by N. nochtii.
28.  What type of toxicological exposure does N. nochtii have to be differentiated from?

29.  What is the cause of metastrongyle infection in nonhuman primates?  Where is this parasite normally found?

30.  What is the typical finding in angiostrongylosis infection?

31.  What large class of monkeys are infected with A. costaricensis?
32.  What is the cause of metastrongylid lungworms?

33.  Where are pulmonary lungworms found in monkeys?  What is the lifecycle?

34.  What are the clinical signs of lungworm infections?

35.  What human roundworm is the NHP roundworm indistinguishable from?

36.  What is the clinical significance of NHP roundworm infection?

37.  What are some treatments for NHP roundworm infection?

38.  Name the NWM pancreatic duct nematode.

39.  What are clinical findings seen with Trichospira leptostoma?
40.  What is the intermediate host for Pterygodermatites nycticebi?

41.  Where in the GI tract are P. nycticebi found?

42.  What is the intermediate host for the NWM and OWM parasite Gongylonema?

43.  What is the stomach worm of Asian macaques?

44.  Is the lifecycle of Physaloptera direct or indirect?

45.  Are filarids common or uncommon in NHPs?

46.  Name the two most common filarids of NWMs.

47.  What filarid of OWMs is very similar to a human filarid?

48.  What filarid resides in the lymphatics of both humans and macaques?

49.   What part of the intestinal tract of NHPs do trichurids reside?

50.  What does a NHP whipworm egg look like?

51.  Where are Capillaria hepatica eggs found?  What type of nematode is this?

52.   Explain Capillaria hepatica’s lifecycle.

53.  Which whipworm causes cutaneous creeping eruptions in OWMs?

54.  What is the treatment for Anatrichosoma?

55.  What is the most common fluke of OWMs?

56.  What trematode that lives in the GI tract as adults is described as translucent, pear-shaped, and orange?  

57.  What NHP species does Paragonimus wetermanii infect?

58.  Where is Paragonomus most commonly located?

59.  Choose the most correct statement:

a. Shistosoma mansoni has a lateral spine and S. haematobium has a terminal spine. 
b. S. mansoni has a terminal spine and S. haematobium has a lateral spine. 
c. Both organisms have lateral spines. 
d. Both organisms have terminal spines.
60.   Where do shistosoma flukes reside?

61.  Where does Athesmia foxi reside?

62.  What is the new name of the dwarf tapeworm?

63.  What level of host is a NHP for larval cestodiasis, i.e. definitive, dead-end, or intermediate host?

64.  What is the name of the adult tapeworm responsible for sparganosis in NHPs?

65.  What does a spargana look like?

66.  What is the name of the adult tapeworm responsible for cysticercosis in NHPs?

67.  What does a cysticerci look like?

68.  What is the name of the adult tapeworm responsible for coernurosis in NHPs?

69.  What does a coerni look like?

70.  What is the name of the adult tapeworm responsible for hydatidosis in NHPs?

71.  What does a hydatid cyst look like?

72.  How does a monkey die from hydatidosis?

73.  What is the name of the NHP thorny-headed worm (acanthocephalan)?  

74.  How does Prosthenorchis attach to the GI tract?

75.  What is the treatment for Prosthenorchis?

76.  What is the name of the Southern Asian leech?

77.  What is the name of the flea that has been reported in OWMs?

78.  What is the genus of an insect that causes dermal myiasis?

79.  What type of pediculosis is more common in NHPs?  Infection from biting lice (mallophaga) or sucking lice (anoplura)?

80.  What is the largest concern when it comes to tick bites in NHPs?

81.  What is the cause of scabies in OWMs and apes?

82.  What is the genus of the lung mite of OWM and apes?  What is the genus of the lung mite of NWMs?

83.  What is the genus and species of the lung mite that essentially 100% of imported rhesus are infected with?

84.  What are the sequelae associated with severe lung mite infection?

85.  What is the genus of the nasal mite?

86.  What are the genuses of the known pentastomids?

87.  What does a pentastomid nymph look like?

 

 

 

Answers:

 

1.  Fungi

2.      S. stercoralis is capable if autoinfection or reinfection by filariform larvae in the intestine which causes hyperinfection.

3.      Diarrhea

4.      Pulmonary hemorrhage

5.      Typical larvae in feces, clinical signs, adult females/eggs/larvae at necropsy.

6.      Nematode has a short 48 hour lifecycle, so remove feces daily and food and water must be contamination free, areas kept dry and clean.

7.      YES

8.      Ivermectin (200mcg/kg), two injections – three weeks apart.  Thiabendazole (50-100 mg/kg) for 1,2, or 5 days.  Telmin (mebendazole) 22 mg/kg/day per os for 3 days.  Levamisole and Pyrantel pamoate have also been described.

9.      Anal pruritus, irritation, self-mutilation, restlessness, and increased aggressiveness.

10.  Enterobius vermicularis.  
11.  Seeing adults emerging from the anus, perianal swabs, cellophane tape tests.

12.  YES (E. vermicularis)
13.  Thiabendazole, mebendazole, pyrantel pamoate.

14.  Oesophagostonum
15.  Direct, takes 1 week for infective larvae to develop

16.  2-4 mm elevated, smooth nodules on the serosal surface large intestine and cecum of the mesentery surface.  New nodules are black and brown (from blood) and older nodules are white.

17.    YES.  It occurs from septicemia secondarily from rupture of nodules.  This rupture can also cause peritoneal adhesions and acute/chronic peritonitis.

18.  Eggs in the feces (look just like hookworm eggs).  Treatment is with thiabendazole, levamisole, two treatments, 10-14 days apart.

19.  Ancylostoma duodenale and Necator americanus
20.  Anemia, eosinophilia, pot-belly appearance, dyspnea, general debilitation.

21.  YES.

22.  Ivermectin, tetramisol, mebendazole, levamisole.

23.  Molineus
24.  Upper GI tract (pyloric region of stomach, duodenum, pancreas, mesentery) they are lying on the mucosa, not attached.

25.  Serosal nodules in the upper GI tract.

26.  Bright red worm found in the prepyloris region of the stomach of Asian macaques.

27.  At necropsy, see hyperemic, cauliflower-like masses in protruding gastric mucosa in the fundus.

28.  Gastric hyperplasia caused from polychlorinated bisphenols caused from concrete sealers.

29.  Angiostrongylus costaricensis.  It is found in rats in Central and South America.

30.  Inflammatory granulamatous mass in the chronic inflammatory cells and nematode eggs.  Mass is associated near the cecum.  Adults are in the mesenteric arteries.

31.  This is only in South American monkeys.

32.  Filaroides and Filariopsis.

33.  Adult worms live in terminal bronchioles, respiratory bronchioles, pulmonary alveoli, adults are viviparous and produce larvae that are coughed up and swallowed.

34.  Subclinical infections.

35.  Ascaris lumbricoides
36.  Very little significance, usually subclinical, but death from bowel blockage has been reported.

37.  Piperazine, mebendazole, and pyrantel pamoate.

38.  Trichospira leptastoma.
39.   Usually incidental finding, can see pancreatic inflammation  in NWMs.

40.  Cockroaches.

41.  Throughout the entire GI tract.

42.  Cockroaches or dung beetles.

43.  Physaloptera tumefaciens
44.  INDIRECT

45.  COMMON

46.  Dipetalonema and Mansonella
47.  Loa papionis is very similar to the human Loa loa
48.  Brugia malayi
49.   Cecum and large intestine.

50.  Characteristic bipolar plugs.

51.  Retained within the liver until the host dies, adults are also in the liver,…  this is another whipworm.

52.  Lifecycle is the adults and eggs are retained in the liver of the host, the host dies and is eaten .  If the eggs have had time to embryonate in aerobic conditions, infective embryos are ingested and the next host is infected.

53.  Anatrichosomoides cynomolgi
54.  Fenbendazole and thiabendazole

55.  Gastrodiscoides hominis
56.  Watsonius watsoni

57.  Macaca fascicularis

58.  Lung

59.  A

60.  Anywhere in the body

61.  In the bile duct of NWMs.

62.  Rodentolepis nana
63.  Intermediate hosts.

64.  Diphillobothrium and Spirometra
65.  Solid larvae with a scolex and pseudosucker.  Larvae resemble adults but have no proglottids.

66.  Taenidae

67.  Oval, translucent cysts that contain a single invaginated scolex with 4 circles, see a circle of hooks.

68.  Multiceps
69.  Polycephalid larvae with internal and external cyst walls with an internal wall with numerous scolices.

70.  Echinococcus
71.  Large, unilocular cysts, inner cyst wall has numerous brood capsules, multiple scolices develop and fill with thick sand-like material.

72.  Rupture of the large cyst, often located in the liver or an abdominal cavity causing anaphylactic shock.

73.  Prosthenorchis
74.  Parasite attaches its proboscis to the intestinal mucosa causing a severe granulamatous inflammatory response.

75.  Carbon tetrachloride (0.5ml/kg)

76.  Dinobdella ferox
77.  Tunga penetrans
78.  Cuterebra
79.  Sucking lice, anoplura

80.  Ticks transmit many diseases and should be removed as soon as possible.

81.  Sarcoptes scabiei
82.  Pneumonyssus; Pneumonyssoides
83.  Pneumonyssus simicola
84.  Pneumothorax and pulmonary arteritis

85.  Rhinophaga
86.  Linguatula, Porocephalus, Armillifer, Gigiolella
87.  Characteristic C-shaped nymphs

