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Objective
• After finishing the lab demonstration and self-study, a 2nd-

year medical student should be able to identify the 
morphology (to create differential diagnosis) of the following 
organisms based on their morphological characteristics:

• Protozoa and helminths that cause skin diseases
• Medically important arthropods

• Ectoparasite
• Venomous arthropods 



Why do we need to identify the causative 
parasite and medically important arthropods?
• Accurate Diagnosis: Many parasitic and arthropod-borne diseases present with 

overlapping clinical symptoms. 
• Treatment Selection: Misidentification can lead to incorrect treatment, drug resistance, or 

disease progression.
• Epidemiological Surveillance: Tracking the spread of disease vectors or parasitic 

species, allowing for targeted public health
• Understanding Life Cycles: Crucial for understanding transmission dynamics and for 

interrupting the cycle at appropriate points.
• Public Health Planning and Education: Proper identification supports the development 

of health education materials, risk communication, and community-based control 
programs tailored to the specific parasite or vector in question.



Lab demonstation
Protozoa and helminth
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Cutaneous larva migrans
• Hookworm-related cutaneous larva 

migrans (CLM, Hr-CLM)
• Animal (dog, cat, and wild) hookworms
• Human hookworms also causing the symptom 

but less common
• Larva currens

• Strongyloides stercoralis
• Larva migrans 

profundus (Gnathostomiasis)
• Gnathostoma spp.

• Mainly G. spinigerum

PIC: courtesy of 
US CDC

Adult of A. caninum

PIC: courtesy of 
Deparmemt of 
Parasitology, KKU
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Cutaneous larva migrans
• Causative agent: animal hookworm
• Stage: L3 (filariform) larva
• Size: 600– 700 µm long 

Pointed tail 
& striated sheath

Clear sheath 

Parasitology, KKU

Filariform esophagus 1/4 
of body
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primordium (i.e., a precursor structure to a 
reproductive system consisting of a clump of cells 
in an ovoid formation).

 Filariform Larvae. The infective, nonfeeding 
filariform larva emerges after the rhabditiform 
larva completes its second molt (Fig. 8-13; Table 
8-10). There are two notable characteristics that 
aid in identifying this morphologic form. First, 
this slender larva has a shorter esophagus than 
that of Strongyloides stercoralis, a similar intes-
tinal nematode (covered later in this chapter). 
Secondly, the hookworm filariform larva has a 
distinct pointed tail.

 Adults. Rarely seen, the small adult hook-
worms appear grayish-white to pink in color, 
with a somewhat thick cuticle (Figs. 8-14 to 
8-17; Table 8-11). The anterior end typically 
forms a conspicuous bend, referred to as a 
hook—hence, the name hookworm. The hook is 
usually much more pronounced in the N. ameri-
canus adult than in that of A. duodenale and may 
serve as a means of distinguishing among the two 
species by the trained eye.

The average adult female hookworm usually 
measures about 9 to 12 mm in length by 0.25 to 

FIGURE 8-13 Hookworm filariform larva. 

Pointed tail

Short esophagus

Parameter Description

Length of esophagus Short
Tail Pointed

TABLE 8-10  Hookworm Filariform 
Larva: Typical 
Characteristics at a Glance

FIGURE 8-14 Necator americanus, buccal capsule. 

Cutting plates

FIGURE 8-15 Necator americanus, adult male. 

Size range: 9-12 mm long by 0.25-0.5 mm wide

FIGURE 8-16 Ancylostoma duodenale, buccal capsule. 

Teeth

FIGURE 8-17 Ancylostoma duodenale, adult female. 

Size range: 5-10 mm long by 0.2-0.4 mm wide

Copulatory
bursa



Cutaneous larva migrans
• Animal hookworm (Adult)

Ancylostoma 
duodenale*

Ancylostoma 
ceylanicum

Necator 
americanus*

Ancylostoma 
caninum

Ancylostoma 
brazillense

*Human 
hookworm

Modified from:
Darvin Scott Smith, Medscape, 2025.

PIC: Parasite bank of University of Melbourne



Intermittent migratory swelling
• Causative agent: Gnathostoma sp. (mainly G. spinigerum) 

https://www.rama.mahidol.ac.th/ramalaser/sites/default/files/public/pdf/interhospital/2010/ih2010-13.pdf



Intermittent migratory swelling
• Causative agent: Gnathostoma spinigerum 
• Stage: early L3, advance L3

Parasitology, KKU

Cephalic bulb 
with 4 rows of 
spines



Larva currens
• Causative agent: Strongyloides stercoralis (L3)

Am. J. Trop. Med. Hyg., 108(2), 2023, pp. 340–345 



Larva currens
• Causative agent: Strongyloides stercoralis (L3, filariform larva)
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four-, or eight-cell stage of embryonic cleavage is 
surrounded by a thin hyaline shell.

 Rhabditiform Larvae. The actively feeding S. 
stercoralis rhabditiform larva has an average size 
of 220 by 15 μm (Fig. 8-19; Table 8-13). The 
larva is equipped with a short buccal cavity and 
a prominent genital primordium, whereas that of 
the hookworm contains a long buccal cavity and 
a relatively small genital primordium.

 Filariform Larvae. The long, slender, nonfeed-
ing filariform larva results from the molting of 

the rhabditiform form (Fig. 8-20; Table 8-14). 
The average length for this morphologic form is 
690 μm. The S. stercoralis filariform larva differs 
from that of the hookworm in two respects. 
First, it has a long esophagus, compared with 
that of the hookworm. Second, the tail of S. 
stercoralis is notched, unlike that of S. stercoralis 
hookworm, which is pointed.

FIGURE 8-19 A, Strongyloides stercoralis, rhabditiform larva. B, Strongyloides stercoralis, rhabditiform larva, buccal 
capsule. C, Strongyloides stercoralis, rhabditiform larva. Note the short buccal capsule and prominent genital primordium. 
(B, C from Mahon CR, Lehman DC, Manuselis G: Textbook of diagnostic microbiology, ed 4, St Louis, 2011, Saunders.)

Short buccal
cavity

Esophagus
Anus Prominent genital

primordium

Average size: 220 !m by 15 !m

B

A

C

Parameter Description

Average size 220 by 15 μm
Other features Short buccal cavity; prominent 

genital primordium

TABLE 8-13  Strongyloides stercoralis 
Rhabditiform Larva: 
Typical Characteristics at  
a Glance

FIGURE 8-20 Strongyloides stercoralis, filariform larva. 

Long esophagus

Average length: 690 !m

Notched tail



Sparganosis

J Cutan Pathol 2015: 42: 1–5

Cover Quizlet

Fig. 1. Physical examination revealed a 2.0 cm irregular dermal
nodule.

Fig. 2. Routinely-stained sections revealed a superficial and
deep dermal infiltrate surrounding two sections of the worm
tract and body.

a predominant foreign body-type reaction was
present and eosinophilic infiltration was rel-
atively mild compared to that of the other
parasitic infections. (Figure 6) Basophilic cal-
careous bodies (black arrowhead), thin-walled
excretory ducts (black arrow), and muscle fibers
(red arrowhead) were identified in the worm,
which was surrounded by a thick tegument (red
arrow). (Figure 7)

The patient’s second nodule resolved sponta-
neously without treatment. This may have been
an additional worm that had migrated to a yet
undiscovered area of her body. In previously doc-
umented cases, viable worms have been identi-
fied in affected patients several years after infec-
tion. Current follow up from this case reveals
that the patient is alive and well with no evidence
of active disease. She is a current resident of an
urban area outside of Tokyo, Japan; dietary prac-
tices such as consuming raw meats, including
beef, chicken, pork, snake and frog, or untreated
water were denied. She also denied any history
of travel and has no pets. As is the case with most

Japanese citizens, the patient did admit to eating
raw fish in the form of sushi or sashimi. The prac-
tice of eating sushi in Japan is quite common and
sparganosis is quite rare, which may be due to
stringent regulations regarding how sushi-grade
fish are raised or caught. The patient’s history
of eating raw fish in the form of sushi may have
played a role in this case. Our case is unique in
that none of the usual described modes of trans-
mission were identified in the patient’s history.

The adult form of the tape worms in the
genus Spirometra lives in the intestines of cats
and dogs. Unembryonated eggs are shed in
their feces and embryonate in water. When these
eggs hatch, they release coracidia, which are
ingested by copepods or crustaceans as their
first intermediate host. The coracidia develop
into proceroid larava in the crustaceans. Sec-
ondary hosts, such as fish, reptiles and amphib-
ians, ingest the infected crustaceans, and the pro-
ceroid larvas migrate through the intestinal wall
to various anantomic sites, such as the subcutis,
and develop in to pleceroid larva. The cycle is
completed when a predator (cat or dog) con-
sumes the secondary host.

Humans constitute an accidental host of the
plerceroid larva and can develop sparganosis by
several different routes, such as drinking con-
taminated water or eating raw meat from an
infected host, such as a frog, reptile, amphibian,
or crustacean. Because the parasite is not very
host-restricted, chicken and fish can also become
infected with the organism, which can be trans-
mitted to humans via raw meat consumption.4
Sparganosis has also been documented to occur
via the direct application of an infected host,
such as a poultice of animal flesh that has been
placed on a wound or mucous membrane with
migration into the host body.

The genus Spirometra occurs worldwide in
distribution, although most human cases of
sparganosis are recorded in Southeast Asian
countries.5–7 The species most commonly found
in China, Japan and Southeast Asia is S. mansoni.
Although human cases from North America are
rare, sparganosis is endemic in animals in this
area. The species most commonly found in the
United States is S. mansonoides. There have also
been several cases of sparganosis documented
in the United States.2,8–10

The most common clinical presentation of
sparganosis is as a slow-growing, subcutaneous,
non-fluctuant nodule. It can be tender, but skin
discoloration will typically not occur. The nodule
is usually smaller than 3 cm and mobile and may
even migrate over time. Cutaneous migration of
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Sparganosis
• Causative agent: Pleurocercoid larva (Sparganum) of Spirometra sp.

• Creamy-white and ribbon-liked

K. Vanathy, 2022



Cutaneous cysticercosis
• AKA Cysticercosis cutis
• Cysticercus cellulosae of Taenia solium

subcutaneous form of the disease and its various radiologi-
cal patterns while evaluating any subcutaneous swelling. 
High resolution ultrasound is a valuable, safe, nonionizing, 
cost-effective, widely-available, and easily-reproducible 
imaging tool for diagnosis of subcutaneous cysticercosis. In 
this paper, we aimed to describe a typical case of ‘subcuta-
neous cysticercosis involving the left anterior chest wall’ 
with high resolution ultrasound findings. We also discussed 
the role of other imaging modalities in a case of a subcuta-
neous cysticercosis. To the best of our knowledge, our case 
is only the second documented case report of sonological 
evaluation of subcutaneous cysticercosis involving the left 
anterior chest wall and the first case with high resolution 
ultrasound images of the lesion.

Case Report

An 11-year-old male presented to the Department of 
General Surgery with a painless, subcutaneous swelling 
over the left anterior chest wall for the last 2 months. He 
gave a history of gradually increasing size of this swell-
ing over the last 1 month. There was no history of fever 
or trauma. At physical examination, there was a soft, non-
tender, ovoid, sessile, non-pulsatile, subcutaneous swelling 
measuring 4.5×3.0 cms approximately over the left ante-
rior chest wall, around 2.5 cms inferior to the medial end 
of the left clavicle (Figure 1). The skin over the swelling 
appeared tense and glossy. There was no e/o similar swell-
ing elsewhere in the body. Preliminary laboratory inves-
tigations revealed high sedimentation, C-reactive protein 
(CRP) and leukocytosis. The clinical differential diagnoses 
included a subcutaneous lipoma and an abscess. He was 
referred to our Radio-Diagnosis Department for high reso-
lution ultrasound evaluation of the swelling.

High resolution ultrasonography was performed on GE 
VOLUSON 730 PRO machine (GE healthcare, Milwaukee, 
USA) equipped with a 7.5–12 MHz high frequency linear 
array transducer. The images were examined on real-time 
two-dimensional gray-scale and Doppler imaging. All sono-
grams obtained were saved in a picture-archiving and 
communication system. Ultrasound showed a 9×8-mm, 
well-defined, thin-walled, cystic lesion with an eccentric, 
echogenic focus measuring around 1.5 mm in diameter in 

the subcutaneous plane (Figure 2). On change of the pos-
ture of the patient, this focus showed mobility. However, 
the echogenic focus did not cast any distal acoustic shad-
owing (Figure 3). The hypoechoic area surrounding this 
cyst showed significant exudative fluid collection with dif-
fuse, floating echoes and thin, incomplete internal septa-
tions. There were also few (around 3), floating, echogenic 
foci within this pericystic collection, the largest measur-
ing around 4.1 mm in diameter. The adjacent soft tissues 
were thickened and irregular, suggestive of edema. There 
was no e/o internal vascularity on color Doppler imaging. 
The radiological diagnosis given was a typical subcutane-
ous cysticercosis with a pericystic abscess. Magnetic reso-
nance imaging (MRI) evaluation of the brain and plain radi-
ographic evaluation of the upper and lower extremities and 
the abdomen which were obtained to look for disseminated 
cysticercosis revealed normal studies.

Fine needle aspiration cytology (FNAC) was further per-
formed using a 22-G needle and 10-mL syringe. There were 

Figure 1.  Clinical photograph showing a swelling (white arrow) over 
the left anterior chest wall.

Figure 2.  Gray scale ultrasound image of the swelling in a 
longitudinal section showing a well-defined, thin-walled 
cyst (white, filled arrows) with an eccentric, echogenic 
focus (white, unfilled arrow) in the subcutaneous plane. 
The hypoechoic area surrounding this cyst shows significant 
exudative fluid collection (asterix) with diffuse, floating 
echoes and few floating, echogenic foci. The adjacent soft 
tissues appear thickened and irregular, suggestive of edema 
(black arrows). The underlying rib is denoted as ‘R’ in the 
image.

Figure 3.  Gray scale ultrasound image of the swelling in a 
longitudinal section showing change of position of the 
echogenic focus (white, unfilled arrow) within the cyst 
on change of the posture of the patient. The surrounding 
exudative collection (asterix) shows diffuse, floating echoes 
and thin, incomplete internal septations (white, filled 
arrows) with few floating, echogenic foci.

© Pol J Radiol, 2016; 81: 478-482 Srinivas M. N.S. et al. – High resolution ultrasound in subcutaneous cysticercosis
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Cutaneous cysticercosis
• AKA Cysticercosis cutis
• Cysticercus cellulosae of Taenia solium

Oval shape, 
the bladder is the paler area 

Scolex Rostellar hooks 

Oral Surg Oral Med Oral Pathol Oral Radiol 
Endod 2007;103:528-33 



Cercarial dermatitis
• Causative agent: animal schistosome
• Stage: cercaria

Morphology of 
S. mansoni (Human blood fluke)

Jerome Boissier, et al. 2019.



Cercarial dermatitis
• Intermediate host:

Evolutionary Systematics 6 2022, 151–173

evolsyst.pensoft.net

155

and 87 Pomacea canaliculata. Cercarial infections were 
found in 35 snails; the overall infection rate was 3.52% 
(35:993). The intensity of infection was found to be 
highest for two snail species, viz. B. s. siamensis and 
I. exustus, which both exhibited a prevalence of infec-
tion with infection rates of 2.52% (25:993) and 1.21% 
(12:993), respectively (Table 1). Based on the morpho-
logical and organ characteristics, the cercariae found in 
this study can be classified into six species with six mor-
phologically distinguishable forms, viz. (i) Amphistome 
cercariae: Gastrothylax crumenifer Creplin, 1847; (ii) 
Paraplerolophocercous cercaria: Astiotrema monticellii 
Stossich, 1904; (iii) Virgulate xiphidiocercariae: Lox-
ogenes liberum Seno, 1907; (iv) Furococercous cer-
cariae/Brevifurcate-apharyngeate cercariae: Schistoso-
ma indicum Montgomery, 1906 (Syn. S. nasalis Rao, 
1933); (v) Furococercous cercariae/Brevifurcate-pha-
ryngeate cercariae: Clinostomum giganticum Agarwal, 
1959; and (vi) Echinostome cercariae: Echinostoma 
spiniferum Ahmed, 1959 (sensu Našincová, 1992). In 
addition, three species of cercariae were collected from 
B. s. siamensis, viz. G. crumenifer, A. monticellii, and 
L. liberum, and three species of cercariae were collect-
ed from I. exustus, viz. S. indicum, C. giganticum, and 
E. spiniferum. In this study, double trematode infections 
were found in one I. exustus snail, which was infected 
by S. indicum and E. spiniferum.

Morphology of cercariae

The cercariae were categorized by their morphology and 
organ characteristics based on previous morphological 
descriptions (e.g., Komiya 1961; Schell 1970; Yamagu-
ti 1971, 1975; Ito 1980; Nasir 1984; Krailas et al. 2011, 
2014; Veeravechsukij et al. 2018). The six distinct mor-
phological cercarial types were described as follows.

Type 1. Amphistome cercariae

Family Gastrothylacidae Stiles & Goldberger, 1910
Gastrothylax crumenifer Creplin, 1847

The cercariae were isolated from four Bithynia s. siamensis 
with an infection rate of 0.4% (4/993) of the total number 
of the collected snails. The body shape is ovate and large. 
The eyespots have conical lenses with a black pigment. 
The end of ceca is at three-quarters of the body. The oral 
sucker is larger than the ventral sucker. The ventral sucker 
is located at the posterior end. The swelling of the excreto-
ry tube is found near the tip of the tail (Fig. 5 and Table 2).

The cercariae develop within rediae.
Size range and average size (in micrometers, calculat-

ed from ten cercariae):

Type 2. Parapleurolophocercous cercariae

Plagiorchiidae Lühe, 1901
Astiotrema monticellii Stossich, 1904

The cercariae were isolated from five Bithynia s. si-
amensis with an infection rate of 0.5% (5/993) of the 
total number of the collected snails. The body is pear 
shaped. Collar spines are located at the oral suck-
er. One pair of eyespots present with a pigment. The 
oral sucker is slightly larger than the ventral suck-
er. Eight to nine pairs of penetration glands were ob-
served at the middle of the body. The excretory blad-
der is large and thick walled, which is located at the 
posterior end of the body. The tail is longer than the 
body with a bilateral finfold and a dorso-ventral finfold. 
The lateral finflod extends over the whole length of the 
tail on both sides (Fig. 6 and Table 3).

The cercariae develop within rediae.
Size range and average size (in micrometers, calculat-

ed from ten cercariae):

Figure 4. Collected snails from five locations of cercarial der-
matitis outbreak area. a. Filopaludina s. peninsularis b. Filopa-
ludina s. polygramma c. Indoplanorbis exustus d. Filopaludina 
m. cambodjensis e. Bithynia s. siamensis f. Pomacea canalicu-
lata (Scale bar: 1 cm).

Body 243–332 µm (av. 286 µm) × 389–566 µm (av. 467 µm)
Oral sucker 60–91 µm (av. 78 µm) × 46–91 µm (av. 70 µm)
Ventral sucker 31–47 µm (av. 38 µm) × 32–45 µm (av. 37 µm)
Eyespots 18–38 µm (av. 24 µm) × 5–53 µm (av. 41 µm)
Excretory 
bladder

17–32 µm (av. 22 µm) × 15–25 µm (av. 19 µm)

Body 68–112 µm (av. 86 µm) × 146–229 µm (av. 192 µm)
Oral sucker 25–31 µm (av. 27 µm) × 22–53 µm (av. 40 µm)
Ventral sucker 25–43 µm (av. 29 µm) × 23–53 µm (av. 30 µm)
Excretory bladder 30–67 µm (av. 45 µm) × 23–47 µm (av. 30 µm)
Tail 55–96 µm (av. 67 µm) × 346–564 µm (av. 442 µm)
Lateral finfold 16–30 µm (av. 24 µm) × 146–213 µm (av. 185 µm)

Indoplanorbis snail

Korean J Parasitol Vol. 51, No. 6: 657-662, December 2013
Evolutionary Systematics. 6 2022, 151–173 

Lymnaea (Radix) snail.



Cutaneous leishmaniasis
• Skin biopsy from lesion



Cutaneous leishmaniasis
• Skin biopsy from lesion

Figure 3.
Histology of cutaneous leishmaniasis in Case 10 (H&E stain): a) Diffuse chronic
inflammatory cell infiltrate in dermis with multiple non-caseating granulomata (×40); b)
Tuberculoid-type granulomata with central histiocytes and peripheral inflammatory cells
(×100); c) Leishman-Donovan bodies (arrows) within cytoplasm of epithelioid histiocytes
(×600); d) Langhans type giant cells (arrows) within a granuloma (×600).

Pace et al. Page 13

Published as: Travel Med Infect Dis. 2011 January ; 9(1-4): 37–46.
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Histology of cutaneous leishmaniasis
a. Diffuse chronic inflammatory cell infiltrate in 

dermis with multiple non-caseating granulomata 
(×40) 

b. Tuberculoid-type granulomata with central 
histiocytes and peripheral inflammatory cells 
(×100)

c. Leishman-Donovan bodies (arrows) within 
cytoplasm of epithelioid histiocytes (×600) 

d. Langhans type giant cells (arrows) within a 
granuloma (×600). 

Travel Med Infect Dis. 2011 January ; 9(1-4): 37–46. 



Cutaneous leishmaniasis
• Skin biopsy from lesion
• Amastigote in macrophage (monocytes / histiocytes)

Skin biopsy 
Joshua A. Lieberman, M.D, Ph.D. PathologyOutline.com

Peripheral blood smear

Nucleus of Mc

Nucleus of Leishmania

Kinetoplast



Cutaneous leishmaniasis

Macrophage

Nucleus

Kinetoplast



Lab demonstation
Medically important arthropods

MD 532 109 Skin and related connective tissues

PIC: https://bscholarly.com/most-dangerous-spiders-in-the-world/
https://www.ndsu.edu/sites/default/files/fileadmin/nursing/pictures/ane-npr/ANE-NPR_3.3.pdf



Medically 
important 
arthorpods
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Today demonstration: medical arthropods
• Class arachnida

• Spider
• Brown recluse spider

• Widow spider

• Talantula

• Scorpion

• Acari
• Ticks (เห็บ)

1. Ixodid or Hard tick

2. Argasid or Soft tick

• Mites (ไร)

1. Trombicula mite (Chiggers ไรออน)

2. House Dust mite ไรฝุนบาน

3. Scabies mite หิด

4. Follicle mite ไรรูขุมขน

• Class chilopoda

• Centipede

• Class insecta
• Lice (เหาและโลน)

1. Head louse (Pediculus humanus var. capitis)

2. Body louse (Pediculus humanus var. corporis)

3. Pubic/Crab louse (Phthirus pubis)

• Bugs
1. Bed bug (เรือด) (Cimex spp.)

2. Triatomine bug (มวน)

• Fleas (หมัด)
1. Dog/Cat flea (Ctenocephalides spp.)

2. Human flea (Pulex irritant)

3. Rat flea (Xenopsylla cheopis)

• Flies (แมลงวัน)
1. Blood sucking flies: stable flies (แมลงวันคอกมา)

2. Non-blood sucking: house/flesh/blow flies

• Mosquitoes (ยุง)
• Anopheles, Culex, Aedes, Mansonia spp.



Ectoparasite



Arachnid InsectVS

Cephalothorax

Abdomen

4 pairs 
of legs

No wing

PIC: CDC Public Health Image Library 3 pairs 
of legs

1 or 2 
pairs of 

wing

PIC: Department of Entomology, University of Nebraska–Lincoln



Arachnid: Acari (Tick and mite)
Ticks Mites

Size > 3 mm < 3 mm
Hair Short or no hair Long hair
Hypostome With teeth Hidden, no teeth
Haller’s organ Present Absent

https://extension.umaine.edu/ticks/tick-biology/

Tick
John L. Capinera. Encyclopedia of Entomology, 2008

Mite



Ixodid or Hard tick (Ixodes spp.)
• Adult (size ~1 - 9 mm) 

Ixodid or Hard ticks

9

Stage: adult (10% formalin)       

Size: ~ 1-9 mm

9

Ixodid or Hard ticks

9

Stage: adult (10% formalin)       

Size: ~ 1-9 mm

9

Tick

Ixodid or Hard ticks Argasid or Soft ticks

Capitulum

Scutum

Festoon

Visible dorsally

✓
✓

Not Visible dorsally

x

x

7

Hard ticks Soft ticks
(Service, 2004 : 214)(Service, 2004 : 223)



Ixodid or Hard tick (Ixodes spp.)
• Adult (size ~1 - 9 mm) 

Festoon

Anus

Capitulum

Stigmata

Scutum

Idiosoma/ 
body



Hard tick (Ixodes spp.)
• Engorged adult (size ~1 - 9 mm) 

The University of Rhode Island. 
https://web.uri.edu/tickencounter/fieldguide/tick-growth-
comparison-charts/

Ixodid or Hard ticks

10

Stage: engorged adult (10% formalin)       

Size: ~ 1-9 mm

10

Ventral view Dorsal view
Parasitology, KKU

Capitulum

Idiosoma/ 

body

Legs 

(4 pairs )

Blood feeding= engorge 



Argasid or Soft tick (Argus spp.)
• Adult (size ~1 - 9 mm) 

Photograph courtesy of Daktaridudu [CC BY-SA] Wikimedia Commons.

Argasid or Soft ticks

1212

Stage: adult (10% formalin)       

Size: ~ 1-9 mm

Capitulum is not seen 
when look on dorsal view

8 legs



Argasid or Soft tick (Argus spp.)
• Adult (size ~1 - 9 mm) 

Argasid or Soft ticks

1212

Stage: adult (10% formalin)       

Size: ~ 1-9 mm

Capitulum is not seen 
when look on dorsal view

PIC: CDC



Argasid or Soft tick (Argus spp.)
• Adult (size ~1 - 9 mm) 

Capitulum
(mouth part)

Stigmata

Ventral viewDorsal view



Hard tick vs soft tickTick

Ixodid or Hard ticks Argasid or Soft ticks

Capitulum

Scutum

Festoon

Visible dorsally

✓
✓

Not Visible dorsally

x

x

7

Hard ticks Soft ticks
(Service, 2004 : 214)(Service, 2004 : 223)
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structure is visible on the dorsal side of hard ticks, 
but it is invisible on the dorsal side of soft ticks 
because of its ventral positioning. Located poste-
rior to the capitulum on hard ticks is a dorsal hard 
shield known as a scutum. Soft ticks lack this struc-
ture and have, instead, a leathery outer surface. The 
typical tick ranges in size from 6 to 8 mm long.

Life Cycle Notes

Ticks are ectoparasites whose life cycles contain 
four morphologic stages—eggs, larvae (defined as 
juvenile stage), nymphs (defined as a developmen-
tal stage that resembles that of an adult), and 
adults of separate sexes. The life cycle typical 

FIGURE 13-1 Arthropod classification. 

Phylum
Arthropoda

Class
Chilopoda

Class
Pentastomida

Class
Arachnida

Class
Crustacea

Class
Insecta

Organisms
Centipedes

Tongueworms

Ticks*
Mites*
Spiders*
Scorpions*

Crabs
Crayfish
Copepods
Flies*

Mosquitoes*
Lice*
Fleas*
Bugs*

*Discussed in chapter.

FIGURE 13-2 Comparison of adult hard and soft ticks. 

Hard tick Soft tick

Capitulum

Scutum

Dorsal side Dorsal side

Gockel-Blessing EA. Clinical Parasitology 2013.

Hard tick Soft tick



Trombicula mite - (Trombicula sp.)
• Larva or chigger (size 0.1 – 0.3 mm)

Harvest mite
Adult size 1-2 mm. 

Capitulum

Idiosoma

Legs (3 pairs)

Feathered
seta

https://www.wikilectures.eu/w/Trombidiasis



Trombicula mite - (Trombicula sp.)
• A trombiculid mite larva attached to human skin

Wiki Commons



House dust mite (Dermatophagoides spp.)
• Adult (size: ~ 0.1- 0.3 mm)

Capitulum

Parasitology, KKU

Idiosoma

Legs (4 pairs)

Fingerprint-like cuticle Cup-like sucker



Scabies mite – Sarcoptes scabiei (หิด)
• Stage: adult (size ~ 0.2 - 0.45 mm)

303CHAPTER 13 The Arthropods

chloroform on the head of a tick and pulling the 
tick straight out of the skin, grasping the anterior 
portion with forceps. It is important to remove 
the entire tick. Mouth parts left behind may be 
the source of severe tissue reactions and second-
ary infection.

Prevention and Control

Total tick eradication is difficult, but there are 
several measures that can be taken to decrease 
the chance of becoming infected. The avoidance 
of entering tick-infested areas is advisable but, if 
one must be in such areas, protective clothing 
and tick repellents are essential. A prophylactic 
vaccination has been developed to help protect 
individuals from deadly rickettsial infections 
transmitted by ticks. Because transfer of the infec-
tious agents from tick bites may take hours to 
days, ticks should be carefully removed as soon 
as possible to interfere with disease transfer.

 Quick Quiz! 13-4

The morphologic form in the tick life cycle that most 
closely resembles an adult is which of the following? 
(Objective 13-1)
A. Cysts
B. Eggs
C. Larvae
D. Nymphs

 Quick Quiz! 13-5

Ixodes ticks (deer ticks) can be found throughout the 
United States. Those in the New England area may 
be responsible for transmitting which of the following 
diseases? (Objectives 13-7 and 13-8)
1. Malaria
2. Babesia
3. Trypanosomiasis
4. Lyme disease

A. 1, 2, and 3 are correct
B. 1 and 3 are correct
C. 2 and 4 are correct
D. Only 4 is correct
E. None are correct

 Quick Quiz! 13-6

The presence of which of these tick anatomic parts 
in human skin is known to be responsible for 
severe tissue reactions and secondary infections? 
(Objective 13-9)
A. Legs
B. Mouthparts
C. Antennae
D. Wings

Mites

Morphology

Mites are extremely small, but still visible to the 
naked eye (Figs. 13-3 to 13-5; Table 13-2). 
Regardless of species, they range from 0.1 to 
0.4 mm in size and are oval in shape. Micro-
scopic examination is required to confirm their 
identification in a specimen.

Life Cycle Notes

Adult mites that infest humans (or other animals) 
burrow into the skin, hair follicles, or sebaceous 
glands of hosts and set up residence. They lay 
their eggs in the burrow, which eventually hatch 

FIGURE 13-3 Adult mite. 

Gockel-Blessing EA. Clinical Parasitology 2013.
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Scabies mite

• Skin scaping for scabies 
protocol: 
https://www.wadsworth.org/site
s/default/files/WebDoc/696367
798/scabies%20instructions%2
0v%203.pdf
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Figure 88.81  Acarids (ticks and mites) of medical importance. (A) Ixodes scapularis adult fe-
male. Note that the scutum (arrow) only covers the anterior portion of the dorsal surface. (B) 
Dermacentor variabilis adult female. Note the ornate (decorated) scutum with tan markings. 
Both Dermacentor and Amblyomma spp. have ridges called festoons (arrow) on the posterior 
end of their body. (C) Amblyomma americanum adult female showing the characteristic spot 
(macula) on the dorsal shield. (D) Soft tick (Ornithodoros turicata) adult male. The arrow points 
to the mouth parts, which are not fully visible from the dorsal surface. This is a helpful feature 
for differentiating hard and soft ticks. (E) Sarcoptes scabiei adult mite (left), nymph (arrow), and 
egg (arrowhead) (unstained, 100!). (F) Sarcoptes scabiei in histologic section, showing a single 
mite (arrowhead) within the epidermis (H&E, 100!). Inset (400!) shows the detail of the mite 
in cross-section including cuticular spines (arrow). (G) Demodex follicularis adult mite (unstained, 
400!). (H) Demodex follicularis mites within hair follicles in histologic section (H&E, 100!, inset 
1000!). (A, B, and D, Courtesy Graham Snodgrass, Army Public Health Center [Provisional]. C, 
Courtesy CDC Public Health Image Library. G, Reproduced with permission from McPherson 
RA, Pincus MR, eds. Henry’s clinical diagnosis and management by laboratory methods. 24th 
ed. Philadelphia: Elsevier; 2022.)
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parts of the Pacific coast and east of the Rocky Mountains and 
D. andersoni found in the Rocky Mountain states.295 These 
two ticks may transmit Rickettsia rickettsiae and Francisella 
tularensis, the agents of Rocky Mountain spotted fever and 
tularemia, respectively, and D. andersoni can also transmit 
Colorado tick fever virus.295 They are also responsible for tick 
paralysis. In comparison to Ixodes spp., Dermacentor spp. have 
an ornate (decorated with white maculae) scutum and dorsal 
“humps” called festoons (Fig. 88.81B). They have short mouth-
parts in relation to the basis capituli (base of the head por-
tion), and a “chalice-shaped” anal groove. Female ticks are 
most likely to bite humans. Regional keys can be used for 
identification to the species level.302,304

A. americanum, commonly known as the lone star tick, is 
found throughout the eastern and southeastern United 
States.295 It transmits Ehrlichia chaffeensis and Ehrlichia ewin-
gii, the agents of ehrlichiosis, as well as F. tularensis and 
an unknown pathogen that causes STARI (southern tick- 
associated rash illness).295 It is also the most commonly im-
plicated tick responsible for alpha-Gal syndrome. These ticks 
are aggressive biters, with nymphs and adults thought to be 
responsible for most tick-transmitted human infections.295 A 
related tick, Amblyomma maculatum (also known as the Gulf 
Coast tick), may also bite humans and may transmit Rickett-
sia parkeri, the cause of tidewater spotted fever.295 Like Der-
macentor spp., A. americanum has an ornate scutum and 
festoons. The female has a large yellow-white macula (the 
“lone star”) on its scutum that gives this tick its common 
name (Fig. 88.81C); this color pattern is only seen in adult 
females of A. americanum; immature stages and other species 
will present with different patterns. In comparison to Derma-
centor spp., its mouthparts are relatively long in comparison 
to the basis capituli.287 It also has a “chalice-shaped” anal 
groove like all non-Ixodes ticks. Regional keys are available 
for species-level identification.287,302

Finally, R. sanguineus, also known as the brown dog tick, 
has a worldwide distribution and is found throughout the 
United States.295 It is mostly considered a nuisance biter, but 
is an important vector of R. rickettsiae in the southwestern 
United States.295 It has festoons and a chalice-shaped anal 
groove, but a plain (inornate) scutum.287 Another important 
feature is its angulate basis capituli (base of head region).302

Soft ticks.  Soft ticks are classified in the Argasidae fam-
ily.14,287,295 Their primary significance in North America is 
that members of the genus Ornithodoros are capable of trans-
mitting the Borrelia spirochetes responsible for tick-borne 
relapsing fever. Humans usually come into contact with these 
soft ticks when sleeping in rustic rodent-infested cab-
ins.14,287,295 Unlike the hard ticks, they have a soft leathery 
body without a scutum and have mouthparts that are not 
easily viewed (or are invisible) from the dorsal surface  
(Fig. 88.81D). Soft ticks measure 0.2 to 0.5 cm in length, but 
expand substantially with feeding.14,287 It is important not to 
mistake engorged hard ticks for soft ticks since they can have 
a similar appearance.

Mites.  Like the ticks, mites are arthropods in the class Ac-
ari.14,287 There are many species of mites throughout the 
world, yet relatively few are medically important. The ones of 
greatest significance are S. scabiei, Demodex spp., zoonotic 
avian and rodent mites, and chiggers. These are the most likely 
mites to be submitted to the laboratory for identification.287 In 
addition, some individuals develop mild to severe allergies to 

the excreta, secretions, and body parts of Dermatophagoides 
spp., the dust mites. These mites are commonly present in 
large numbers in the environment but are not generally sub-
mitted to the laboratory. Routine allergy testing is indicated 
for evaluating affected individuals.287

Scabies.  S. scabiei, the human itch mite, causes a cutaneous 
infestation known as scabies. Scabies is one of the most com-
mon skin infections worldwide and is categorized as a NTD by 
the WHO.3 Scabies is estimated to infect 200 million individuals 
at any one time, and has a prevalence of 5 to 10% in children 
living in resource poor tropical settings.3 Children and the el-
derly are among the most vulnerable to infection. Transmission 
is through direct, often sexual, person-to-person contact, and 
outbreaks may occur in hospitals and other institutions.3,305 
Scabies mites complete their entire life cycle on or in the skin, 
including mating, reproduction, and maturation. This occurs 
within serpiginous burrows created by the adult female in the 
upper layers of the epidermis (Fig. 88.82).18 The female mite 
can advance approximately 2 mm/day in the skin and deposit 
two to three eggs daily. The eggs will hatch several days later, 

Adult female

Embryonated
egg

Excrement

Eggs

Egg shell

Skin orfice

Figure 88.82  Sarcoptes scabiei adult mites, eggs, embryonated 
eggs, excrement, and empty eggs shells are shown within a bur-
row. So, Skin orifice. (Reproduced Fig. 63.27 with permission 
from McPherson RA, Pincus MR, eds. Henry’s clinical diagnosis 
and management by laboratory methods. 24th ed. Philadelphia: 
Elsevier; 2022.)
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PIC: 
Blaine A. Mathison and Bobbi S. Pritt. Parasitology. In: Rifai N, editor. Tietz Textbook of Laboratory Medicine. St. Louis, Missouri: Elsevier; 2023.
McPherson RA, Pincus MR, eds. Henry’s clinical diagnosis and management by laboratory methods. 24th ed. Philadelphia: Elsevier; 2022.
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Egg
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cycle takes approximately 2 weeks from egg to 
adult stage. Transfer from one person to another 
usually requires prolonged close contact, such as 
with household members or sexual partners, but 
it may also spread rapidly in overcrowded condi-
tions such as in institutional care facilities, home-
less shelters, hospitals, and refugee camps.

Epidemiology and Geography

Mites are ubiquitous in the environment, with a 
worldwide distribution. Mites have two different 
ways of affecting human hosts. Some mites  
cause disease directly by infesting their host and 
causing reactions within the skin. Sarcoptes 
scabiei, the human itch or mange mite, which 
causes the highly transmissible disease scabies, 
and Demodex folliculorum, the hair follicle mite, 
work in this way. Other mites can be carriers  
of rickettsial or viral diseases, transferring  
disease through their bite. Trombicula akamushi, 
found in Japan and the Far East, is the mite that 
carries scrub typhus, and Liponyssus bacoti 
(rat mite) may be a carrier of endemic typhus, 
rickettsial pox, and Q fever. In addition free-
living mites such as house mites, Dermatopha-
goides spp., may be the cause of allergic 
respiratory reactions in some individuals through-
out the world.

Clinical Symptoms

In many cases in which the mites do not establish 
long-term residency in the host, there may be 
little if any reaction to their presence; however, 
they may eventually show signs and symptoms 
of the microorganism that was transmitted 
through the mite. For itch mites, initial symp-
toms are minimal but, after the infestation 
spreads, pimple-like lesions appear on the skin 
where a burrow exists and intense itching begins. 
This is most typical for the scabies mite, S. 
scabiei. While these mites are infesting the host, 
there is an accumulation of fecal material and 
other secretions in the burrows, which generally 
causes a severe local pruritis and sometimes hair 
loss in the area of infestation.

FIGURE 13-4 Adult Sarcoptes scabiei (itch mite); (fresh 
preparation, saline suspension, ×200). 

FIGURE 13-5 Sarcoptes scabiei (itch mite) eggs (fresh 
preparation, saline suspension, ×200). 

Parameter Description

Size 0.1-0.4 mm
Shape Oval

TABLE 13-2  Adult Mites: Typical 
Features at a Glance

and mature from the larval through the nymph 
stage and to adult forms, all within the tunnels 
made by the original adult mite. Newly devel-
oped mites can then begin new burrows and 
continue the spread of the infestation. The life 

Egg in 
smear 
preparation

https://www.wadsworth.org/sites/default/files/WebDoc/696367798/scabies%20instructions%20v%203.pdf
https://www.wadsworth.org/sites/default/files/WebDoc/696367798/scabies%20instructions%20v%203.pdf
https://www.wadsworth.org/sites/default/files/WebDoc/696367798/scabies%20instructions%20v%203.pdf
https://www.wadsworth.org/sites/default/files/WebDoc/696367798/scabies%20instructions%20v%203.pdf


Follicle mite (Demodex spp.)
• Stage: adult (permanent slide)
• Size: D. folliculorum 0.3-0.4 mm in length, D. brevis 0.15-0.2 mm length

https://www.ungexau.com/en/more-about-mites/

D. folliculorum 

D. brevis

Carly A. Elston, Dirk 
M. Elston. Clinics in 
Dermatology, 2014.

Wiki Commons



Follicle mite (Demodex spp.)
• D. folliculorum adult mite and D. folliculorum mites within hair 

follicles in histologic section
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Figure 88.81  Acarids (ticks and mites) of medical importance. (A) Ixodes scapularis adult fe-
male. Note that the scutum (arrow) only covers the anterior portion of the dorsal surface. (B) 
Dermacentor variabilis adult female. Note the ornate (decorated) scutum with tan markings. 
Both Dermacentor and Amblyomma spp. have ridges called festoons (arrow) on the posterior 
end of their body. (C) Amblyomma americanum adult female showing the characteristic spot 
(macula) on the dorsal shield. (D) Soft tick (Ornithodoros turicata) adult male. The arrow points 
to the mouth parts, which are not fully visible from the dorsal surface. This is a helpful feature 
for differentiating hard and soft ticks. (E) Sarcoptes scabiei adult mite (left), nymph (arrow), and 
egg (arrowhead) (unstained, 100!). (F) Sarcoptes scabiei in histologic section, showing a single 
mite (arrowhead) within the epidermis (H&E, 100!). Inset (400!) shows the detail of the mite 
in cross-section including cuticular spines (arrow). (G) Demodex follicularis adult mite (unstained, 
400!). (H) Demodex follicularis mites within hair follicles in histologic section (H&E, 100!, inset 
1000!). (A, B, and D, Courtesy Graham Snodgrass, Army Public Health Center [Provisional]. C, 
Courtesy CDC Public Health Image Library. G, Reproduced with permission from McPherson 
RA, Pincus MR, eds. Henry’s clinical diagnosis and management by laboratory methods. 24th 
ed. Philadelphia: Elsevier; 2022.)
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Human lice (plur.) or louse (sing.) (เหาและโลน)
Head lice Body lice Pubic lice

Pediculus humanus capitis Pediculus humanus humanus Pediculus pubis

Pediculosis capitis Pediculosis corporis Phthiriasis or Pediculosis 
pubis



Human lice

Head lice Body lice Pubic lice

Pediculus humanus capitis Pediculus humanus humanus Pediculus pubis

Pediculosis capitis Pediculosis corporis Phthiriasis or Pediculosis 
pubis

Size Female: 2.4 -3.3 mm Female: 2.4 -3.6 mm Female: 1 – 2 mm 

Habitat Hair and scalp Body and clothing Genital area

Morphological similar Distinct morphology

Non-disease-carrying Vector for epidemic 
typhus, trench fever, 
and relapsing fever

Non-disease-carrying



Human lice

• Narrow thorax
• 6 segments of abdomen
• 1 Spiracle each 

abdomen
• Size of all legs are 

similar
• Without lateral process
• Abdomen elongate
• Size 2-4 mm.
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FIGURE 13-10 Comparison of adult head and body louse with crab louse. 

Head and body louse Crab louse

FIGURE 13-11 Adult body louse (fresh preparation, 
saline suspension, ×200). 

TABLE 13-9  Adult Lice: Typical Features 
at a Glance

Parameter Description

Size Head and body lice, 2-3 mm long
Crab lice, up to 2 mm long

Mouth parts Adapted for piercing human skin and 
sucking blood

Body Head and body lice, three 
segments—narrow head, thorax, 
abdomen

Crab lice—plump; thorax and 
abdomen appear as one section

Legs Three pairs extending from thorax 
with clawlike feet

Antennae One pair
Hair Head and body lice—absent

Crab lice—present on extremities
Because they are sensitive to environmental 
changes, lice spend most of their lives feeding, via 
blood meals, on their respective hosts.

Epidemiology and Geography

Found worldwide, particularly in areas of poor 
personal and general hygiene, lice are most com-
monly transferred directly from person to person. 
Outbreaks among schoolchildren are known to 
occur when they share combs, scarves and hats. 
Further children, particularly those in day care, 
may bring the infestation home creating the 
opportunity for the lice to spread to family 

members. Lice have the ability to migrate from 
one host to another, with only slight person-to-
person body contact. Crab lice are primarily 
transmitted through close personal contract, 
expecially during sexual intercourse. Infected 
clothing or other personal articles also serve as 
sources of possible head, body, and crab lice 
infections. In addition to being considered a nui-
sance in their own right, lice are capable of trans-
mitting bacterial and rickettsial infections to 
humans (see Table 13-13).
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FIGURE 13-10 Comparison of adult head and body louse with crab louse. 

Head and body louse Crab louse

FIGURE 13-11 Adult body louse (fresh preparation, 
saline suspension, ×200). 

TABLE 13-9  Adult Lice: Typical Features 
at a Glance

Parameter Description

Size Head and body lice, 2-3 mm long
Crab lice, up to 2 mm long

Mouth parts Adapted for piercing human skin and 
sucking blood

Body Head and body lice, three 
segments—narrow head, thorax, 
abdomen

Crab lice—plump; thorax and 
abdomen appear as one section

Legs Three pairs extending from thorax 
with clawlike feet

Antennae One pair
Hair Head and body lice—absent

Crab lice—present on extremities
Because they are sensitive to environmental 
changes, lice spend most of their lives feeding, via 
blood meals, on their respective hosts.

Epidemiology and Geography

Found worldwide, particularly in areas of poor 
personal and general hygiene, lice are most com-
monly transferred directly from person to person. 
Outbreaks among schoolchildren are known to 
occur when they share combs, scarves and hats. 
Further children, particularly those in day care, 
may bring the infestation home creating the 
opportunity for the lice to spread to family 

members. Lice have the ability to migrate from 
one host to another, with only slight person-to-
person body contact. Crab lice are primarily 
transmitted through close personal contract, 
expecially during sexual intercourse. Infected 
clothing or other personal articles also serve as 
sources of possible head, body, and crab lice 
infections. In addition to being considered a nui-
sance in their own right, lice are capable of trans-
mitting bacterial and rickettsial infections to 
humans (see Table 13-13).

• Wide thorax
• 4 segments of abdomen
• 3 Spiracles at 1st abdomen
• Forelegs; smaller
• Other legs; bigger
• With lateral process
• abdomen very short and 

broad
• Size 1.5-2 mm.

Pediculus humanus
Head lice and body lice 

Pediculus pubis
Pubic lice or crab lice 

Gockel-Blessing EA. Clinical Parasitology 2013.Gockel-Blessing EA. Clinical Parasitology 2013.



Pediculus humanus capitis (Head louse)
• Adult (2-3 mm.)

Legs (3 pairs) 
with claw

Spiracle
(1 per abd. 
Segment)

Male Female

Antenna
Character
• Dorsoventrally 

flattened
• Wingless
• Small eyes
• Head is smaller than 

thorax
• Male: pointed end of 

the abdomen
• Female: W-shaped at 

the end of abdomen



Pediculus humanus capitis
• Egg (size: 0.3 – 0.5 mm)

Pediculus humanus var. capitis (Head louse) 

2121

Stage: egg (permanent slide) 

Size: ~ 2-3 mm
Hair

Operculum



Pediculus pubis or Phthirus pubis
Thoracic segment is very wide 

Claw

Spiracle (3 spiracles at 1st 

abdominal segment)

Lateral process

AntennaEye

First pair of legs thinner than 
second and third pairs



Head louse vs Pubic/Crab louse
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Figure 88.83  Comparison of human lice. (A) Pediculus humanus (head-and-body louse), adult 
(unstained, 40!). (B) Pthirus pubis (crab louse), adult (unstained, 40!). (C) Egg (nit) of P. huma-
nus capitis. Note the operculum consisting of a flattened row of cells (arrow) and the cast of 
where the egg was attached to a hair shaft (arrowhead). The developing nymph can be seen 
within the egg (unstained, 100!). (D) Eggs of P. pubis. Note that the operculum (arrow) is com-
posed of a taller mound of cells than seen in the egg of P. humanus. (B, Reproduced with per-
mission from McPherson RA, Pincus MR, eds. Henry’s clinical diagnosis and management by 
laboratory methods. 24th ed. Philadelphia: Elsevier; 2022.)

flared pronotum that is lined with hairlike structures called 
setae. These setae are shorter than the width of the eye.14,287 
Bird and bat bed bugs will also occasionally infest homes and 
bite humans and may be occasionally submitted to the labo-
ratory for identification. They have a similar appearance to 
human bed bugs but with setae that are longer than the width 
of the eye.14,287 It is important to differentiate human and 
zoonotic bed bugs since the control methods may differ be-
tween them.

Kissing bugs (triatomine bugs).  Kissing bugs (family Redu-
viidae, subfamily Triatominae) are blood-feeding insects that 
transmit T. cruzi, the causative agent of Chagas disease in 
South and Central America. They are widely found through-
out the Americas, including areas of North America, al-
though they are not thought to present a significant risk for 
transmitting Chagas disease in the United States.4 The three 
genera responsible for transmitting Chagas disease are Triat-
oma, Panstrongylus, and Rhodnius. Kissing bugs have a cone-
shaped head, narrow neck, and a long narrow proboscis that 
is folded beneath its body when not in use.14,287 They have a 
black or brown body measuring up to 3 cm in length, an ab-
domen that is widened in the middle, and functional wings. 
Some species have prominent orange and black mark-
ings.14,287 The most common species found in North America 

are members of the genus Triatoma. These triatomines may 
be submitted to the laboratory for identification and must be 
differentiated from similar-appearing insects. Examination 
by a medical entomologist may be needed to confirm the 
identity of the submitted arthropod.

Cockroaches.  Cockroaches are well adapted to reside in 
or near human abodes and are among the most common 
arthropod pests in many buildings. They are primarily nui-
sance pests, but also have the potential to be mechanical 
vectors of various fecal pathogens, including enteric bacte-
rial pathogens, hepatitis and poliovirus, intestinal nema-
todes (e.g., E. histolytica), and some enteric nematodes. 
Some individuals also develop allergic reactions including 
asthma to cockroaches and their associated antigens.309

Fleas.  Fleas are obligatory blood-feeding ectoparasites of 
birds and mammals.14,287 They have a worldwide distribution 
and are common pests of domestic animals and pets. Many 
fleas are nuisance pests, biting humans in close proximity to 
infested animals. Fleas may play an important role in human 
health through transmission of bacterial pathogens (e.g., Yer-
sinia pestis) and as the intermediate host for the tapeworms D. 
caninum and Hymenolepis spp. (see Table 88.15).14,287 The 
most important species from a public health standpoint are the 
dog flea (Ctenocephalides canis), the cat flea (Ctenocephalides 
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Bed bug (Cimex spp.) 
• Adult (~4-6 mm)
• Brownish color
• Hemelytra wings (but rudimentary wings)
• Dorsoventrally flattened

https://www.inaturalist.org/taxa/936185-Cimex-hemipterus

Cimex hemipterus
(Tropical bed bug)

Female

Prothorax

Round tip of abdomen 

Wing pad 
(hemelytra)



Bed bug (Cimex spp.) 
• Adult (~4-6 mm)
• Brownish color
• Hemelytra wings (but rudimentary wings)
• Dorsoventrally flattened

https://www.inaturalist.org/taxa/936185-Cimex-hemipterus

Cimex hemipterus
(Tropical bed bug)

Male

Curved tip of abdomen 



Triatomine bugs, Cone nose bug, Kissing bug (มวน)

• Adult (1-2 cm)
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Treatment

Over-the-counter (OTC) lotions and ointments, 
such as calamine or Benadryl lotion, are available to 
relieve the itching associated with mosquito bites.

Prevention and Control

Mosquito prevention measures include the avoid-
ance of areas of known mosquito concentration. 
When this is not possible, the use of insect repel-
lents, wearing protective clothing, and using screens 
are recommended. The use of insecticide sprays 
over endemic areas may prove helpful in eradicat-
ing the mosquitoes, but this is not always finan-
cially and/or physically feasible. Further, elimination 
of areas of standing water and swampy areas have 
the potential of limiting mosquito breeding grounds 
and thus may decrease their population.

Bugs

Morphology

Because they belong to the Class Insecta, all bugs 
have three pairs of legs and typically have wings 
during certain stages of development, although 
some wings may be vestigial (i.e., not fully devel-
oped; Fig. 13-13; Table 13-12). Bedbugs are 
approximately 5 mm in length, with a reddish 
brown outer shell. Triatomid bugs are significantly 
larger, with adults up to 4 cm in length. The Tri-
atomid bugs also have fully developed wings in the 

 Quick Quiz! 13-25

The three segments of a mosquito are which of the 
following? (Objective 13-5)
A. Head, thorax, and abdomen
B. Thorax, abdomen, and pelvis
C. Head, neck, and thorax
D. Thorax, neck, and pelvis

 Quick Quiz! 13-26

Which of the following mosquitoes are responsible 
for transmitting Plasmodium spp. parasites? (Objec-
tive 13-8)
A. Culex spp.
B. Anopheles spp.
C. Aedes spp.
D. Armigeres spp.

 Quick Quiz! 13-27

For the mosquito life cycle to continue, these arthro-
pods must lay their eggs in or near which of the 
following? (Objective 13-6)
A. Sand
B. Water
C. Rocks
D. Grass

FIGURE 13-13 Adult triatomid bug. 

Parameter Description

Appearance Varies; bedbugs have a reddish 
brown outer shell

Size Varies; bedbugs may be up to 
5 mm, whereas triatomid bugs 
are usually up to 4 cm in 
length

Legs Three pairs; triatomid bugs and 
select cockroaches have fully 
developed wings in the adult 
stage

Wings At some point in the life cycle; 
some wings may be vestigial

TABLE 13-12  Adult Bugs: Typical 
Features at a Glance

Gockel-Blessing EA. Clinical Parasitology 2013.

Antenna

The region in front of the eyes is cylindrical to conical shape.

Hemelytra 
wings

Eye

Legs (3 pairs)

General Entomology
NC State University



Fleas
• Small insect, wingless
• Piercing–sucking mouthparts
• Size ~1-9 mm. long
• Laterally flatten
• The pair of hind limbs well adapted for jumping.

• Species:
• Oriental Rat flea: Xenopsylla cheopis
• Human flea: Pulex irritant
• Dog flea: Ctenocephalides canis
• Cat flea: Ctenocephalides felis
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pronotal ctenidia, comblike structures located 
immediately behind the head and extending pos-
teriorly on the flea’s dorsal side, aid in the differ-
entiation of the various species of fleas.

Life Cycle Notes

Flea eggs are deposited onto the ground or floor 
by the female adult following mating and feeding 
via a blood meal. Legless elongate larvae emerge 
following a 3- to 10-day incubation period. The 
actual incubation time varies, depending on envi-
ronmental conditions, such as temperature and 
humidity. The larvae feed on organic debris. In 
addition, the excrement (feces) of adult fleas con-
tains dried blood and serves as an additional 
food source for the developing larvae. Three 
larval phases follow. Mature third-stage larvae 
spin a cocoon and may remain in this pupal stage 

FIGURE 13-8 Adult flea. 

Pronatal ctendia

Genal
ctendia

for up to one year. Finally, adult fleas emerge 
from the cocoon and may survive for 1 year or 
longer. It is the adult form of the flea that is 
capable of serving as an ectoparasite by feeding 
on humans and other animals.

Epidemiology and Geography

Fleas are distributed worldwide. There are 
numerous species, some of which prefer tropical 
and subtropical regions. Fleas are responsible for 
transmitting the parasites Dipylidium caninum, 
Hymenolepis nana, and Hymenolepis diminuta, 
as well as rickettsial and bacterial diseases. For 
example, Xenopsylla cheopis, the Oriental rat 
flea, is the vector for Yersinia pestis (plague) as 
well as Rickettsia typhi (murine typhus). Between 
feedings, developing and adult fleas may be 
found on or in carpets, rugs, floors, pillows, and 
other household articles where dogs or cats lie. 
Adult fleas may reside on a variety of animals, 
including dogs, cats, and rodents.

Clinical Symptoms

The infestation of fleas may cause a variety of 
symptoms. Depending on the species, some 
patients with fleas remain asymptomatic, whereas 
others may experience intense itching, dermatitis, 
ulcerations, and nodular swellings at the bite site. 
The scratching of these itchy bites may result in 
secondary bacterial infection. Found in Central 
and South America and Africa, the chigoe flea 
causes a serious condition known as tungiasis. 
Initial contact with human hosts results in super-
ficial tissue invasion. Human reaction to its pres-
ence in the form of inflammatory responses 
tyically occurs. Subsequent bacterial infection 
may lead to digit loss, tetanus or septicemia.

Treatment

The treatment of choice is to remove the fleas. 
This may be accomplished by aseptically remov-
ing them from the skin with a needle. Thorough 
cleaning and disinfecting of the bite site aid in 
preventing further discomfort to the patient.

Parameter Description

Size 1.3-4 mm
Mouth parts Designed for piercing and blood 

sucking
Body Compact and segmented
Legs Three pairs; hairy with clawlike 

feet, back pair long for jumping

TABLE 13-5  Adult Fleas: Typical 
Features at a Glance

Gockel-Blessing EA. Clinical Parasitology 2013.
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Dog flea (Ctenocephalides canis)
• Adult (1-8 mm)

Pronotal comb

Genal comb

Female Male

Spermatheca C shape Penis

*C. canis and C. felis are very 
similar in morphology and 
difficult to distinguish*



Oriental rat flea (Xenopsylla cheopis)
• Adult (1-8 mm)

No pronotal comb 
and genal comb

Spermatheca



Flies
• Adult

Ref: Australian Native Bee Research Centre

Male
Holoptic

Female
Dichoptic

Arista



Common house fly 
• Musca domestica

Stable fly 
• Stomoxys calcitrans

Thorax:
4 longitudinal stripes 

The 4th wing vein 
close to the 3rd vein 

34

The 4th wing vein
not close to the 3rd vein 

Piercing-sucking 
proboscis

34

Thorax with 
longitudinal stripes 

PIC: 
https://www.capel.wa.gov.au/s
ervices/health-
environment/stable-fly.aspx



Fresh fly 
• Sarcophaga sp.

Blow fly 
• Chrysomyia sp.

Thorax:
3 longitudinal stripes 

1
2

3

Abdomen:
Chess-board appearance

Metallic color 



Flies
• Maggot

Ant.

Post.

Spiracle

Anterior part

Posterior part



Posterior spiracle of meggot
Common house fly

Blow flyFlesh fly

Slit

Slit
(coiled M-shape)

D-shape
Peritreme

Peritreme
(Incompleted)

Peritreme
(Incompleted)

Straight slit
Fat slit



Mosquitoes (Family: Culicidae)
• 2 subfamilies

• Subfamily: Anophelinae
• Genus: Anopheles (ยงุกน้ปลอ่ง)

• Subfamily: Culicinae
• Genus: Culex (ยงุราํคาญ), Aedes (ยงุลาย),

Mansonia (ยงุเสอื/ยงุแมนโซเนีย)

giving it a plumose appearance (Fig. 15.8). The pedicel at
the base of the antenna is a large globular structure that
contains Johnston’s organ, a mass of radially arranged
mechanoreceptors that respond to vibrations of the flagel-
lum induced by sound. In addition, to the long fibrillae, the
antenna has a variety of sensory structures, including those
for detecting host odors.

The mosquito proboscis is prominent, projecting ante-
riorly at least two-thirds the length of the abdomen. It
consists of the basic complement of insect mouthparts: the
labrum, paired mandibles, hypopharynx, paired maxillae,
and labium. The first four structures have evolved into fine
stylets, forming a tightly fitting fascicle that in females is
used to penetrate host skin (Fig. 15.9). The fascicle is
cradled within the groove of the large and conspicuous
labium (Fig. 15.10), which comprises the bulk of the pro-
boscis. The tip of the labium bears a pair of small taste-
sensitive labella and a short, pointed ligula between them.
The latter allows water and sugar solutions to make contact
with the inner surfaces of the labella. Of the fascicle of
stylets, the hypopharynx and mandibles are narrowly
pointed at their tips, whereas the maxillae end in serrated

blades. Both mandibles and maxillae puncture the skin and
advance the fascicle into the host’s tissue. A salivary
channel runs the length of the hypopharynx, delivering
saliva to the tissue during probing. The labrum is curled
laterally to form a food canal for drawing the host’s blood
or a sugar solution up the proboscis. In males, and in fe-
males of noneblood-feeding species, the mandibles and
maxillae have atrophied, so they cannot pierce skin. In both
sexes of Toxorhynchites, the nonpiercing proboscis is
curved downward (Fig. 15.11). Maxillary palps arise at the
base of the proboscis and bear several kinds of sensilla.
Though there are many exceptions, palps usually are short
in female culicines but longer than the proboscis in most
male culicines and in both sexes of anophelines (Fig. 15.8).

FIGURE 15.7 External anatomy of mosquito adult. (A) Generalized
adult, dorsal view. (B) wing, showing typical venation and vein nomen-
clature. (Ross and Horsfall, 1965).

FIGURE 15.8 Heads of anopheline and culicine mosquitoes, females
(left), males (right); males typically with plumose antennae. (A) Anopheles
(anopheline), both males and females with palps about as long as the
proboscis; male with plumose antennae and tips of palps broadened. (B)
Culex (culicine), females typically with short palps and males with long,
curved or brushlike palps. (Gordon and Lavoipierre, 1962).
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curved or brushlike palps. (Gordon and Lavoipierre, 1962).
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Anophelines

Culicines

(palpus; pulpi)



Anopheles sp.
Dark-pale pattern wings

Palpi long as proboscis

42

ยุงกน้ปล่อง (Anopheles)

42

ยุงกน้ปล่อง (Anopheles)

42

ยุงกน้ปล่อง (Anopheles)

Walter Reed Medical Center

Air float

Boat-like shaped egg

Spiracle

No siphon

Palmate hairs



Aedes sp.

Pic: Vector Disease Control International 
(https://www.vdci.net/mosquito-biology-101-life-cycle/)

Legs, thorax, abdomen have a 
striking white and black pattern

Short 
palpi Proboscis

Narrow brown scales

https://wrbu.si.edu/vectorspecies/mosquitoes/aegypti

44

ยุงลาย (Aedes)

Egg: 
Ovoid shape, 
rugby-like, 
black in color

Short siphon

Taken by Salvador Vitanza



Culex sp.

Proboscis
*No distinct patterns on the body

Narrow brown scales

Short 
palpi

long siphon

Adobe stock via KKU license

A raft of eggs appears as a speck 
of soot floating on the water.

Cigar-like shape



Mansonia sp.

Broad scales in 
salt and pepper 
appearance

47

Mansonia 

Culex

https://wrbu.si.edu/index.php/vectorspecies/mosquitoes/ 

Saw-like siphon
(adhere to water vegetation)

Florida Medical Entomology 
Laboratory, 2025 
(https://fmel.ifas.ufl.edu/mosquito-
guide/mosquito-genera-and-
species/genus-
mansonia/mansonia-titillans/)



Mosquitoes larva

48

Mosquito larva ลกูน ้ายุง

Recall Gen III

Diagram is courtersy of 
Dr.Chatanun Eamudomkarn



Mosquitoes larva
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Mosquito larva ลกูน ้ายุง

Recall Gen III

Anopheles
= no siphonAedes

= short siphon
Culex
= long siphon

Mansonia
= saw-like siphon

-A color atlas of medical entomology, Burgess.

-Human parasitology, 4th edition

htps://www.smsl.co.nz/site/southernmonitoring/images/NZB/MossieAwareness/The%20Biology%20of%20M

osquitoes.pdf

-http://bhutaninsects.blogspot.com/2012/03/lymphatic-filariasis.html

Mansonia

ท ามุมกบัล าตวั

เคล่ือนท่ีแบบกระตุก
แนวเดียวกบัล าตวั 

เคล่ือนไหวเนิบนาบ

เจาะพืชน ้าขนานผิวน ้า

N.R.H. Burgess, A color atlas of medical entomology, 1993

Pic is courtesy of CDC      UK wildlife Florida Medical 
Entomology 
Laboratory

CDC



Mosquitoes larva
Culex larvae

Jerky movement S-shape movement

Aedes larvae

Siphon & abdomen at an angle
Siphon & abdomen in a straight line



Venomous/poisonous arthropods in Thailand
• Hymenoptera

• Wasps and bees
• Ants

• Spiders
• Scopions
• Centipedes
• Blister beetles
• Caterpillars
• Ticks and mites



Anatomy of hymenoptera

• Three main body part: 
• Head, 
• Mesosoma (Thorax and the first 

segment of abdomen), and 
• Metasoma.

• Three pairs of legs and two pairs of
membranous wings

• A large compound eye with several
small simple eyes

• Forewings are larger

https://beehoneymakers.com/category/bee-biology/



Honey bee (Type: worker bee)
• Color: black and yellow stripes
• Branched or plume-like setae(hairs) cover its

body 
• A pair of large compound eyes and three small 

simple eyes (ocelli) at their head.
• 12 segments antennae
• The mouthparts: a pair of mandibles and a 

long proboscis for sucking up nectar.
• The thorax has three segments, each with a 

pair of robust legs, and a pair of membranous 
wings on the hind two segments. 

• The abdomen has nine segments, the 
hindermost three being modified into the sting.

• Barbed stinger

PIC: Paleontological Research Institution



Honey bee

Plume-like setae (hairs) 

12 segments
antennae

Mandibles

Proboscis

Compound eyes

Small simple eyes

PIC: Paleontological Research Institution



Honey bee - Barbed stinger

PIC: Rakesh Das et 
al. Scientific Reports, 2018.

eign body, which resembled a bee stinger (Figure 1D). The
patient was treated with combined topical antibiotics and
steroids. At 2 weeks’ follow-up, he was asymptomatic and
the eyelid swelling and corneal epithelial defect had re-
solved. The stinger of a honeybee normally comprises 2
lancets wrapped together by a single stylet (Figure 2A).
Slight pressure was experimentally applied to a fresh stinger
by rubbing the stinger between 2 fingers. This caused break-
age of the stylet, releasing the 2 lancets (Figure 2B). In com-
parison with the normal honeybee stinger, the foreign body
from our patient resembled a single lancet (Figure 2C).

Comment. Complications from bee venom and toxins
have been widely discussed in the literature, ranging from
anterior segment inflammation to severe vision loss from
toxic optic neuritis.1-5 Mechanical complications from the
bee stinger itself, however, have been less mentioned. Little
is known about the effects of the chitinous stinger. Some
authors suggest that it is inert and can be left in the eye.6

The honeybee stinger possesses a sawlike architec-
ture; therefore, once buried in the tissue, an attempt to
grasp it and pull it out in the reverse direction usually
results in retention of part of the stinger. Moreover, ex-
ternal pressure may cause the stylet to crush, resulting
in release of the 2 lancets into the tissue. The structure
assumed to be the entire stinger that had been previ-
ously removed in our patient was truly only a single lancet.

Physicians should be aware of the possibility of in-
complete removal of a bee stinger even with a history of
assumed successful removal, particularly when inflam-
mation persists chronically. Careful examination of the
site of injury and adjacent tissue for retained parts of the
stinger is mandatory prior to concluding that the inflam-
mation is due to bee venom and toxins. Gentle removal
of the stinger is suggested to avoid chronic inflamma-
tion and mechanical injury to ocular tissue from pos-
sible late migration.
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Percentage of Fellow Eyes That Develop
Full-Thickness Macular Hole in Patients
With Unilateral Macular Hole

P atients with a unilateral macular hole (MH) have
an increased risk of developing an MH in the fel-
low eye.1-4 However, to our knowledge, the inci-

dence of developing an MH in the fellow eye has not been
analyzed in a large cohort of eyes after macular hole sur-
gery. The purpose of this study was to determine the prob-
ability of developing a full-thickness MH in the fellow
eyes of patients with a unilateral MH.

Methods. A retrospective longitudinal study of 1082 pa-
tients with a unilateral, idiopathic, full-thickness MH who
underwent vitrectomy by one of us (N.O.) between Oc-
tober 1990 and December 2010 was conducted. All of
the patients were confirmed to have a unilateral full-
thickness MH at the initial visit by dilated indirect slit-
lamp biomicroscopy. Patients with any other fundus dis-
eases or history of ocular trauma or surgery in either eye
were excluded.

Kaplan-Meier life-table analysis was used to estimate
the risk of developing an MH in the fellow eye. In addi-
tion, the cumulative incidence of bilateral MHs was fit
to a hyperbolic function: G=Gmax!T/(Tm"T), where the
visual gain (G) was defined as the preoperative best-
corrected visual acuity minus postoperative best-
corrected visual acuity in logMAR units; the maximum
visual gain (Gmax) was defined as the preoperative best-
corrected visual acuity minus final best-corrected visual
acuity in logMAR units; the average visual gain was plot-
ted as a function of the postoperative time (T) in months;
and Tm was defined as the postoperative time required
to reach one-half Gmax. This equation was found earlier
to describe the recovery of visual acuity after treatment
of different macular diseases.5

Results. There were 394 men and 688 women in the study.
The mean (SD) age at the initial surgery was 64.2 (8.3)
years (range, 21-95 years). The mean (SD) follow-up pe-
riod was 71.8 (49.6) months (range, 6-246 months).

A B C

Figure 2. Microscopic examination of the honey bee stinger. A, A chitinous
stylet with a proximal bulb and sawlike tip. B, Two separate lancets are situated
within the stylet. This could be seen only after the stylet had been crushed. C,
The foreign body from the patient’s upper tarsus resembled a single lancet.
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Wasps
• Color: shinny black and yellow stripes

or all black
• Few or no satae (hairs) on body
• Skinnier but larger than the bee
• A narrow waist, the petiole, joining the 

first and second segments of the 
abdomen

• Stinger (modified ovipositor) is straight
without barb; in some species can 
freely retract or extend

• Mouthparts is similar to bee but
mandible might be largeriStock photo



Wasps

(Almost) Smooth stinger

Wikimedia Commons

iStock photo

biology.stackexchange.com



Stinger – Bee vs wasps

Barbed – much bigger

https://wellcomecollection.org



Stinger – Bee

Stinger

Venom sac

Taken by
Apisit Chaidee



Fly vs Bee vs Wasp

Ref: Australian Native Bee 
Research Centre



Fly vs Bee vs Wasp
Bee Wasp Fly

Body shape Often hourglass 
shape with short 

'waist'

Often slender 
with distinct 

'waist'

Often broad with 
hidden 'waist'

Number of 
wings

4 2

Antennae Long Short

Eyes Narrow, on side of head. Wide and round, 
toward front of 

head

Collect pollen? Yes No

Furry bodies? Often furry Usually shiny, with some bristles

Hind legs Often with broad 
segments

Long and fine



Bi-coloured Arboreal ant
Tetraponera rufonigra (มดตะนอย)

Adobe stock 
License via KKU



Anatomy of spider
• Shared many characteristics with 

other arachnids.
• Bodies divides into two tagmata
• Eight joint legs
• No wings
• The presence of chelicerae and pedipalps
• Most spiders possess venom through the 

fangs of the chelicerae.
• A mouth part shaped like a straw that they 

use to suck up the liquefied insides of their 
prey

Wikimedia commons 
(https://commons.wikimedia.org/wiki/
File:Spider_external_anatomy.png)



Anatomy of spider

PIC: https://identify-spiders.com/spider-anatomy/



Medical important

PIC: https://www.pestmanagementonline.com/spider.html



Brown recluse spider (Loxosceles reclusa)

• Color: brown 
• Hair covering over the body
• Six eyes, each with a single lens
• A violin pattern on its anterior cephalothorax

Hair
Six eyes

PIC: https://www.komchadluek.net/news/404492



Widow spider 
Black 
widow

Brown 
widow

Red 
widow

Size ~8 – 10 mm

Black widow

https://capitolpest.net/wp-content/uploads/2015/08/black_widow_diagram.jpg
PIC: iNaturalist



Widow spider

Black widow

Brown widow

Gabe Ginsberg via Getty Images

https://en.wikipedia.org/wiki/Latrodectus_geometricus

https://bscholarly.com/most-dangerous-spiders-in-the-world/



False widow spider

• A similar dark-colored, globular shiny abdomen
• A more complex pattern of markings, which 

can include cream-colored bands or spots. 
• Lack the distinct hourglass shape marking

• Bites can cause discomfort and mild symptoms

All PIC are open license via Wikimedia commons



Other common spider in Thailand

Golden Orb-weaver Spider Huntsman Spider

Harvestman Spider

Common Housefly Catcher

• Yellow sac spider
• Bite can cause sharp 

pain, as well as cause 
necrotic lesions

All PIC from: https://treasuresofthailand.com/most-common-spiders-in-thailand/



Tarantula

89

• Large spider
• Tarantulas are always hairy-

bodied. 
• Urticating hairs (setae): 

• Throw these barbed bristles as the 
first line of defense

• Can not penetrate skin but can 
cause dermatitis

Pic: National Geographic



Tarantula vs other spiders 
• Tarantulas are always hairy-bodied. 
• Tarantulas have two or four spinnerets while spiders have 

six. 
• Spiders exude silk to make webs to capture prey, whereas 

tarantulas do that for carpeting of floor of the nest.

https://en.wikipedia.org/wiki/Spinneret



Scorpion

https://scorpionsalive.co.za/anatomy.htm



Anatomy of Chilopoda (e.g.,centipede) 
• A rounded or flattened head
• The first pair of limbs, called

maxillipeds, stretch forward from 
the body to cover the remainder of 
the mouth. 

• These limbs end in sharp claws 
• Connect to venom gland and 

help the animal to kill or 
paralyze its prey.

• For centipedes also known as 
Forcipulps

• Body consists of 15 or more 
segments

PIC: kofa study

Edgecombe and Giribet, 2007



Activity
• Lab talk
• Lab demonstation 

• Formative quiz: check-out QR code
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เดก็หญิง ป.+ ถูกผู้ปกครองพามาตรวจ เพราะเพื<อนล้อว่า “เป็นเหา” 
ตรวจพบไข่เหาเป็นจาํนวนมาก หากนักศกึษาเป็นแพทย์ท่านนัNนจะ
ปฏบิตัตินกับเดก็ขณะตรวจ และ สื<อสารกับผู้ปกครองอย่างไร?

https://www.scribd.com/document/518115722/เนื-อหาจริยธรรมทางการแพทย



Q & A
เอกสารสรุปคําสอนบรรยาย
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แบบประเมินการสอน



Thank you
Contact 
E-mail:  apisch@kku.ac.th
Facebook page: Department of Parasitology, KKU
YouTube Channel: Parasitology, KKU

97


