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Hi %" (Infraorder Phthiraptera) - ;#/NH (Parvorder
Anoplura) ~ [&&Fl (Pthiridae) A7/ NR T EL &5

fady (= A[&dd) (Pthirus pubis (Linnaeus, (de Moya et al., 2021) » §8£470.8~3.0 mm > FE&
1758)) Fsiesdi (Insecta) ~ &% H (Psocodea) - g NESIUR - A8 - A BE S (crablouse) 2

tr w5 & oo H  (Troctomorpha) ~ F & | H & (Nuttall, 1918; Durden, 2019; Patel et al.,



E1# 2 & Formosan Entomol. 43: 1-14 (2023)

2021) - pedafy A4S SEEFEDN - 8 - s —(EPREL
ONEAZY 7~8 K- @aii&y 12~18 K &4y 15~30
K o ZHCH - PeddlfEaa M ifEaRAE b - IR EE I
MER2 1% JTHYEEE - SUET o #se e (Nuttall,
1918) ; E B H T ¥ fE i (Pediculus humanus
humanus Linnaeus, 1758) FYACHC HZAE] @ B s
T & DA f R aR 1% 2 - TS & DART 2 2T
BRGH D = R WAL ST AGE (Nuttall, 1917) - 58
FCoepkig - s E ~ 2~3 FEUNGREMT R EE
o —AREETT 25~30 FHON - &9 7~8 KWL
(Nuttall, 1918; Durden, 2002; Chow et al., 2005) -
TEHETT Ry b B2 R ANk S AR AR - i fH
WAEHCE RS AR SRR E B
Sy N B R 5 e B 2 DA B B84 Ao [ A JR A 2 Ja
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Rt (Nuttall, 1918) -

EaiIFEE 8 | > Kim and Ludwig (1978)
FH%E Ferris (1951) #Y#xF} (Pediculidae) 7755 %
& eIzt o R A ARz & (P
pubis) Bl RKIEIEFEEy (Pthirus gorillae Ewing,
1927) ®ifE (Durden and Musser, 1994) - £
HALREE B R - Wl N B B LB — [
1t (Light et al., 2010) - [&ixE (Pthirus) FiixE
(Pediculus) M7 B4 E—F = H &4 7] (Light
and Reed, 2009) - [if2&{c KIEES ERYRIEIERZ
daof (b Ry NI EAE = HEF AT (Reed et al.,
2007) - IR EY)en 4 5Z B8 ICZN (2012)
ZHE > Dl Fdag#4E Leach (1815) FrA
Pthirus F1EREH > f2de EMEEE 4 By Pthirus
pubis > XEEIREIS 5 Phthirus 1 Phthirius —
FZORR > FEMDAERESA]

#2975 (pediculosis) JAZTEDN EIFWE « Be Ry
TEBIE R EIYE » B — R Z e AN
A BRI o IKE‘EEEJ—E;'_‘Er (pthiriasis » 7} pedlcu1051s
pubis 5 pediculosis inguinalis) {45 A ¥ife
4R E (Chiu and Wu, 2012; Durden, 2019)
it pthiriasis B phthiriasis {435fH[E 2 &% » 4
¥ F£:% Durden (2019) £ BRELHIEEL 5
BE=RZER > [FEHE% Phthirus S IER
Pthirus » & —8#F pthiriasis - {H5—&
#TTIE E phthiriasis — SIS EARILTRIT
E# {5 - Anderson and Chaney (2009) {hzf&
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VU R 9% i B A B2 B B TR AR By
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BE2 L (k2SR pthiriasis pubis) {72
1FOEEZES (FEEZERa & ZYE pthiriasis capitis)
AT (HEFFadsEYE pthiriasis palpebrarum) -
BT ERERES EEHEH (Nuttall,
1918) - f& B AR T BIA B MR T Ry B AR A
FEAE B2 RS - A DIFEN T T DA e 55
HYREE e e R M Ak B ERREI R [ElE £ Rt E
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e BRI - RS B aRiE Y LIRS R Ry HIET MR
R IAREESTE (Replogle et al., 1994; Lord et al.,
1998) - A » PR B (Rl A EeAth 1
#4475 (Sexually Transmitted Infections, STIs) > 41
WIHE (Neisseria gonorrhoeae (Zopf 1885) Trevisan
1885) EafiA<E (Chlamydia trachomatis (Busacca
1935) Rake 1957) (Fisher and Morton, 1970;
Pierzchalski et al., 2002) - & % Hi {g &=
(Treponema pallidum pallidum (Schaudinn &
Hoffmann 1905) Schaudinn 1905) (Workowski
and Bolan, 2015) ~ & (scabies) (Flinders and
De Schweinitz, 2004) - &% (Mimouni et al.,
2001) ~ R (Demodex spp.) (Huo et al., 2021)
% - FEL R Med A g EEMERRER - (H R
HEBHELHEITDEFTREADRERKE
(Bartonella quintana (Schmincke 1917) Brenner
et al. 1993) BI R FEE (Acinetobacter spp.)
(Amanzougaghene et al., 2020) -
At RN R E AR - 280
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B BT AESEE (Giantsis et al., 2016) -

2 AR 2 JUREHE E (5275 Walker (1994) #
R B R AR R RS2 F B H Palma (1978)
Z I3k e 2T SRS HL DNA A2 diaa S
B2 10%0E 48 (KOH) 7K =i 16h > H
DLSEAIEE ME 4L (acid fuchsin) 5756 8~16h
PELL 20 - 40 - 60 ~ 80 Fr 95% ZFHEAIRIT SR
7K _EHCERE SR 10 min 1% > FEEEE AR
B (Chamaecyparis formosensis Matsumura
1901; essential oil) #1128 24 h DL L - &L
Euparal 7R AETTE R WETY 46 CHtfE 2 /0 =H-
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£ Giantsis et al. (2016) 11 Mild-Vectolysis
F7i% {#F Genomic DNA Mini Kit (Geneaid, New
Taipei City, Taiwan) > FAESAIA 60 pl GT 4%f#
e 20 pl ZE G Ko 28R -20°C KFEH 20 min
HUHEDR % » #£2 60 CHZ/ATEZE 30 min » FfIA
GBT &K » I/ 60°CHAGHE F1 5 fE 20 min - HUH
400 pl 75 > AILA 200 pl ZEER &5 - (4
{EEHEARZE fnait B 20 B AL Ak DNA - B LU
&G E 5 7 L (Polymerase Chain Reaction,
PCR) i HARER - (A5 [ it H ks
YIRS RN — i dR isdiif 2 % C & LlsX BT —
F A (Cytochrome C Oxidase subunit I, COI) 5|

F¥#F LCO1490/ HCO2198 (F: 5-GGT CAA CAA
ATC ATA AAG ATA TTG G-37/ R: 5-TAA ACT
TCA GGG TGA CCA AAA AAT CA-3’) (Folmer et
al., 1994) #1 C1-J1787/ H7005 (F: 5-GGA GGA
TTT GGA AAT TGA TTA GTT CC-3/ R: 5-CCG
GAT CCA CAN CRT ART ANG TRT CRT G-3")
(Hafner et al., 1994; Simon et al., 1994) 775K
B 2 RN S R (gltA) 517 ¥ RpCS.877p/
RpCS.1258n (F: 5-GGG GAC CTG CTC ACG
GCG G -3/ R: 5'- ATT GCA AAAAGT ACC GTA
AAC A-3) (Regnery et al., 1991) DI REHEES
rpoB E:R5|F ¥ Ac696F/ Ac1093R (F: 5-TAY
CGY AAA GAY TTG AAA GAA G-3/ R: 5-CMA
CAC CYT TGT TMC CRT GA-3') (La Scola et al.,
2006) - PCR A EE LA 95°C 30 s {HHEEM: - (I
F5 T2 &R S E 1 min - L. 72°C 1 min i
B - WEHE EACPER 35 X - Bilis [ FREE IR
53518 COI 52°C (Light and Reed, 2009) -~ gltA
55°C (Tsai et al., 2011) FINENEEE rpoB 48°C
(La Scola et al., 2006) -
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Lasergene 7.1.0 (DNASTAR Inc., Madison, WI,
USA) #ESo T » MR IER MR 511 KBRS (1%
Fe - {8 FH 5% B IR i e Ay B R A )l o R
(National Center for Biotechnology Information,
NCBI) » % R & ¥l B BLAST (Basic Local
Alignment Search Tool) (www.ncbi.nlm.nih.gov/
blast/Blast.cgi) #EfTELYT - DA & F2 i By 5
RofEiH o P2 GBI (G 2 R BB 12 oA
T ERERIDLUR 1 FREMNEY COI Fp31 - i 1
BEARIEIERe S (Pt. gorillae) 2 COI FEHIfE BSh
B> W mi s MEGA X DL K0k
(Maximum Likelihood, ML) 4& % 35 4% Ff % 151
(Kumar et al., 2018) > %M Kimura 2 S8006 LIk
#t% (Bootstrap method) EEHIE 1,000 Z{E 5
T8g o
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I Google Scholar ; #1 " Web of Science ; Hi
"PubMed | FE2AiTERIE S > S HILL T BEE

U Pthirus pubis | ~ " Phthirus pubis | ~ " crab
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(C) F:ZMREta zf224ER (D) SI—RMZEMRBEEL -
Clinical presentation of pthiriasis pubis. (A) Pubic lice (indicated by arrow) infesting the patient's pubic hair, and
(B) numerous eggs (indicated by arrows). (C) a translucent body-colored pubic louse, and (D) an egg attached to
the pubic hair are shown.
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Fig. 2. [Eggs of pubic lice attached to pubic hair. Displayed are (A) a viable egg containing an embryo, (B) a hatching

nymph, (C) empty eggshells, and (D) an abnormal egg.
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Fig. 3. Life stages of pubic lice, Pthirus pubis. lllustrated are (A) eggs attached to pubic hair, (B) a nymph, (C) a male,
and (D) a gravid female. Stages (B)-(D) are stained with acid fuchsin for clarity.
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Pthirus pubis, %/ KH, Taiwan/ 2020-CL0001/ MZ452033
Pthirus pubis, 3/ KH, Taiwan/ 2020-CL0002/ MZ452034
Pthirus pubis, 4/ KH, Taiwan/ 2021-CL0009/ MZ452035
Pthirus pubis, %/ KH, Taiwan/ 2021-CL0010/ MZ452036
Pthirus pubis, ¥/ KH, Taiwan/ 2021-CL0011/ MZ452037
Pthirus pubis, 4/ KH, Taiwan/ 2021-CL0013/ MZ452038
Pthirus pubis, %/ KH, Taiwan/ 2021-CL0014/ MZ452039
Pthirus pubis, %/ KH, Taiwan/ 2021-CL0018/ MZ452040
Pthirus pubis, N/ KH, Taiwan/ 2021-CL0023/ MZ452041
Pthirus pubis, 3/ KH, Taiwan/ 2021-CL0026/ MZ452042
Pthirus pubis, N/ KH, Taiwan/ 2021-CL0027/ MZ452043
Pthirus pubis, N/ KH, Taiwan/ 2021-CL0029/ MZ452044
Pthirus pubis, N/ KH, Taiwan/ 2021-CL0030/ MZ452045
Pthirus pubis, ¥/ KH, Taiwan/ 2021-CL0031/ MZ452046
Pthirus pubis, N/ KH, Taiwan/ 2021-CL0038/ MZ452047
Pthirus pubis, %/ KH, Taiwan/ 2021-CL0039/ MZ452048
Pthirus pubis, N/ KH, Taiwan/ 2021-CL0041/ MZ452049
Pthirus pubis, 3/ KH, Taiwan/ 2021-CL0043/ MZ452050
Pthirus pubis, '/ KH, Taiwan/ 2021-CL0047/ MZ452051
Pthirus pubis, ¥/ KH, Taiwan/ 2021-CL0050/ MZ452052
Pthirus pubis, %/ KH, Taiwan/ 2021-CL0052/ MZ452053
Pthirus pubis, 4/ KH, Taiwan/ 2021-CL0072/ MZ452054
4 Pthirus pubis, 4§/ KH, Taiwan/ 2021-CL0073/ MZ452055
| Pthirus pubis, &/ KH, Taiwan/ 2021-CL0074/ MZ452056
Pthirus pubis, 3/ KH, Taiwan/ 2021-CL0079/ MZ452057
Pthirus pubis, %/ KH, Taiwan/ 2021-CL0080/ MZ452058
Pthirus pubis, %/ KH, Taiwan/ 2021-CL0081/ MZ452059
Pthirus pubis/ Bobigny, France/ 20200419- voucher M40/ MN635438.1
Pthirus pubis/ Bobigny, France/ 20200419- voucher M24/ MN635437.1
Phthirus pubis/ FL, USA/ 20160726/ AY 696000.1
Phthirus pubis/ FL, USA/ 20160726/ AY696001.1
Phthirus pubis/ FL, USA/ 20160726/ AY 696004.1
Phthirus pubis/ FL, USA/ 20160726/ AY 696005.1
Pthirus pubis/ Bobigny, France/ 20200419- voucher M47/ MN635444.1
Pthirus pubis/ Bobigny, France/ 20200419- voucher M55/ MN635445.1
Pthirus pubis/ Bobigny, France/ 20200419- voucher M31/ MN635443.1
Pthirus pubis/ Bobigny, France/ 20200419- voucher M50/ MN635439.1
39 Pthirus pubis/ Bobigny, France/ 20200419~ voucher M52/ MN635440.1
Pthirus pubis/ Bobigny, France/ 20200419- voucher M6/ MN635436.1
3 52 Pthirus pubis/ Bobigny, France/ 20200419- voucher M39/ MN635435.1
%—78{ Pthirus pubis/ Bobigny, France/ 20200419- voucher M25/ MN635441.1
Pthirus pubis/ Bobigny, France/ 20200419- voucher M33/ MN635442.1
" Phthirus pubis/ FL, USA/ 20160726/ AY 696003.1

—— Pthirus pubis/ Bobigny, France/ 20200419- voucher M63/ MN635446.1

40 phthirus pubis/ FL, USA/ 20160714/ EF152554.1

Pthirus pubis/ Brisbane, Australia/ 20121130- clone 15/ HM241898.1
" Phthirus pubis/ FL, USA/ 20160726/ AY696002.1
Phthirus gorilla/ Gorilla gorilla/ FL, USA/ 20160714/ EF152555.1

W

0.020

f2Z3 COI FHISBERRETIZE - LRAMLUZEER B NCBI ERERER 21 §2EF5I 27 £S5 #EF7
EEERAZFIZERE 423 bp - LIEREE MEGA X 5tH » A Kimura 2 2806 (F R HHEE WAV 1,000 X{EAi%
B MEEARIETHEIFEBE SN2 EF o EHIRKER 2% MREBFIIER - ¢ MRS S #ASB N &
g ; KH : Sif -
Fig. 4. Phylogenetic tree of Pthirus pubis based on COI sequences. The Maximum-Likelihood (ML) tree illustrates the
estimated phylogenetic relationship of 27 Pt. pubis specimens identified in this study (originating from Taiwan)
and 21 reference sequences from the NCBI GenBank. The analysis, conducted with MEGA X using the ML
method, assessed a 423 bp segment and utilized the Kimura 2-parameter model with 1,000 bootstrap replicates.
Bootstrap values are indicated above each branch. The scale-bar represents a 2% nucleotide sequence
divergence. Symbols are defined as follows: Q: Female; &: Male; N: Nymph; KH: Kaohsiung.

A > AHFE > TAgE o] DLREU&E 57 By A~F /S fdAd baumannii Bouvet & Grimont 1986) » Zi 1<% ffs
H] (Amanzougaghene et al., 2019) > §EI 2R TIE EIR B AT EEE (Weyer, 1952; Houhamdi and
BEBGE - BIEF[E R B B A (Raoult Raoult, 2006 a, b) - ¥fEbf2d& 258 - 2EREEE
and Roux, 1999; Bonilla et al., 2013) - [£5) » G BOAA W Af2dBl 8 R ey A2 &P Re
AT LA A L7 2R — 8 T 2 e R/ Ay L e JE b i ARG B R B W Ui 2 (B SEE IR ZE B R 1 Ak e
% (Rickettsia akari Huebner et al. 1946) ~ IT[X (Kim and Emerson, 1968) » &k DG A =&k
L BS (Rickettsia rickettsii (Wolbach 1919) AHHEFIHER A (Ewing, 1927) - s8I ASE R T
Brumpt 1922) FIff1 (<A EIRE (Acinetobacter Bl - fde T A AR - BT ERNRE 5
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Table 1. Literature review of reported pthiriasis cases in Taiwan

. Age Gender ) o
Region (years - Brief description Reference
old) Male Female
Taipei 10 1 1. Family infestation involving parents and three siblings from the same  Liao, 1942

school.
2. Infestation of upper right eyelid’s eyelashes with adult lice and eggs;
10 nits found on the right scalp.
Taipei 24 1 1. Case associated with sex worker solicitation.
2. Pubic area infested with numerous nits and adults. Eight adults were
found on the upper right eyelid's eyelashes, and one adult on the

lower. A total of 40 nits and adult male and female lice were identified.

No adults or nits were found in head hair, eyebrows, or armpit hair.
Taipei 18 1 1. Numerous pits were found in the boyfriend’s pubic area.

2. Nits found in the pubic area; one adult louse and four nits on the
upper right eyelid’s eyelashes. No adults or nits were found on head
hair, body hair, or armpit hair.

Chiayi 3 1 1. A 70-year-old grandmother presented with pruritus vulvae.

2. Sixteen adults and 30 nits were found on the eyelashes of the left

eyelid; two adults were found on the eyebrow.
25 1 1. Couple presented with pruritus vulvae.

2. Eyelashes of the right eyelid were infested with adults and nits; five
adults were found on the eyebrow, and adults and nits were found
behind the ear. A total of 20 adults and 19 nits were removed.

42 1 1. Couple presented with pruritus vulvae.

2. Nine adults and eight nits were found on the eyelashes of the left

eyelid. Public hair was shaved before treatment.
Taipei 30 1 1. Husband had a recent trip to China.

2. Seven adults and numerous nits were found on the eyelashes of the

left eyelid. No adults or nits were found on any other body hair.
Taipei 19 1 1. Patient reported having an intimate boyfriend.

2. Scalp hair infested with three adults and nits. No adults or nits were

found on any other body hair.

Taipei 2 1 1. Father presented with severe pruritus vulvae.
2. Two adults and nits were found on the eyebrow and upper eyelid’s
eyelashes.
4 1 1. Parents reported no history of related sexually transmitted diseases,

but the nanny had poor hygiene.
2. Eyelashes of the left eyelid were infested with adults, nits, and blood
feces.
Taichung 82 1 1. An 83-year-old husband reported being sexually active with multiple
partners and having poor hygiene.
2. Adults and nits found in pubic hair.
3. Between 1996 and 2009, eight cases of pthiriasis were reported in the
hospital, with a sex ratio of 1: 1. Five patients were aged 25-44, and
the rest were over 65.
Kaohsiung 70 1 1. Patient reported a recent full-body massage.
2. Adults and nits found in the pubic area of a 70-year-old male.
3. Between 2016 and 2021, 126 cases of pthiriasis were reported in the
hospital, with a sex ratio of 14.75:1. Sixteen men were aged 15-24
years; 84 people were 25-44 years old (78 men and 6 women); 22
people were 45-64 years old (20 men and 2 women) years old; and four
men were over 65 years old.

Changet al., 1976

Yang and Wang, 1987

Liu and Liu, 1989

Lin et al., 2002

Lai et al., 2005

Hsiao et al., 2006

Roan, 2012

This study
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ABSTRACT

The pubic or crab louse, Pthirus pubis (Linnaeus), is a human ectoparasite known to feed
on human blood. It most commonly infests pubic hair, causing pthiriasis pubis, and
occasionally infests eyelashes, causing pthiriasis palpebrarum. The primary transmission
route of pubic louse is through sexual or intimate contact. Pthiriasis often manifests clinically
with symptoms such as pruritus, allergic reactions, and post-inflammatory
hyperpigmentation. We present a case of Pt. pubis hyperinfestation and compare molecular
identification using Pt. pubis specimens collected from the pubic regions of nine patients. A
70-year-old man presented to the clinic, complaining of severe pruritus in the pubic region,
following a full-body massage. More than a thousand Pt. pubis lice were found in his pubic
and anal regions. In addition, we analyzed 27 lice from nine cases using a molecular method
that targets the cytochrome c oxidase subunit I (COI) gene (423 bp). The sequencing results
suggested a lack of diversity, and the sequences, when compared with references in the
National Center for Biotechnology Information (NCBI) database, were identical to sequences
found in the suburbs of Paris, France, and Florida, United States. Furthermore, PCR
analysis was conducted to determine whether the pubic lice carried pathogenic Rickettsia or
Acinetobacter spp., and negative results were found. In Taiwan, pthiriasis has been
documented in sporadic reports. A total of 11 cases were reported in eight articles in Taipei,
Taichung, and Chiayi, spanning from 1942 to 2012. Of these, one case involved infestation in
the pubic region, three cases received a diagnosis of pthiriasis palpebrarum, one case received
a diagnosis of pthiriasis capitis, one case received a diagnosis of both pthiriasis palpebrarum
and pthiriasis capitis, and five cases involved infestation both on the eyelashes and in the
pubic region. This study indicates that pthiriasis has not been eliminated in Taiwan but has
rather been neglected. Future clinical studies in other regions of Taiwan are necessary for
foundational medical entomological knowledge to be established and for effective public
health education to be conducted.

Key words: COI barcode, Pthirus pubis, pthiriasis, sexually transmitted disease,
Rickettsia
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