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Fauna of scrub typhus vector chigger mites in Yunnan Province
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Abstract: Chigger mites belong to the phylum Arthropoda, class Arachnida, sub—class Acari, order Parasitiformes, family
Trombiculidae and Leeuwenhoekiidae, with a wide range of species. There are more than 3 700 known species of mites globally,
of which 531 species in 46 genera from three sub—families have been recorded in China, and 320 species of chigger mites
recorded from 3 subfamilies and 32 genera in Yunnan Province. At this stage, chigger mites are the only vectors of scrub
typhus, with about 60 species worldwide being potential vectors. Six vectorial mite species have been confirmed in China,
including Leptotrombidium deliense, L. scutellare, L. rubellum, L. sialkotense, L. kaohuense, L.insulare. Yunnan Province has
reported five vectorial mite species, including the previously—mentioned five species except for L. sialkotense. The
zoogeographic study divided Yunnan Province into 5 zoogeographic areas, namely, Central Hengduan Mountains subregion,
Southern Hengduan Mountains subregion, Eastern Yunnan Plateau subregion, Western Yunnan Plateau subregion, Southern
Yunnan Mountainous subregion. The Southern Hengduan Mountains subregion has the highest number of known genera and
species of scrub typhus and the highest number of scrub typhus cases, with 216 species in 22 genera from 3 subfamilies, and all
5 species of vector scrub typhus were distributed. Southern Yunnan Mountain subregion has the least number of mite species,
with 91 species in 12 genera from three sub—families, with L. scutellare being the dominant vectorial mite species across the
province. Due to suitable natural geographic conditions in Yunnan Province, vectorial mites can propagate rapidly, leading to a
large number of scrub typhus cases. According to statistics, the number of scrub typhus cases in Yunnan Province has rapidly
increased, with 15.40 times, 20.64 times and 28.91 times more cases in 2016, 2017 and 2018 respectively than in 2006. Scrub
typhus remains a serious public health problem in Yunnan Province, posing a threat to the health of the local population.
Therefore, prevention and control efforts should continue to focus on the affected areas and the general public.
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Table 1 Host animals of vector chiggers and their body surface mite species in Yunnan Province
A B S5 3C WA B 2%
15 34 Fk Host name Vector chig-  ifik Ref-|| 15 3244 K Host name Vector chig- ik Ref-
gers number  erences gers number  erences
1§25 H Order Rodentia S IRE Genus Eothenomys Miller 1896
FUB} Family Muridae KYLE E. miletus (Thomas, 1914) 4 [5.14]
FUR Genus Rattus Fischer 1803 TSR E. eleusis (Thomas, 1911) 1 [5.14]
g L R. tanezumi (Temminck, 1844) 4 [5.14] E I E. proditor (Hinton, 1923) 1 [5.14]
FKIE B R. nitidus (Hodgson, 1845) 2 [5,14] PERISE L E. custos (Thomas, 1912) 4 [5.14]
R R R. norvegicus(Berkenhout, 1769) 4 [5,14] FA BBl Family Sciuridae
W B R. brunneusculus (Hodgson, 1845) 3 [5.14] M U Genus Callosciurus Gray 1867
M1 FU&E Genus Niviventer Marshall 1976 IRERAER C. erythraeus (Pallas, 1779) 1 [5.14]
115U N.confucianus (Milne—Edwards,1871) 3 [5.14] AR TR Genus Tamiops Allen 1906
FFBI V. fulvescens (Gray, 1847) 3 [5,14] B S AERA B T, swinhoei (Milne—Edwards, 1874) 1 [5.14]
A B N. andersoni (Thomas, 1911) 3 [5,14] KW#A U Genus Dremomys Heude 1898
VYT BE B N. excelsior (Thomas 1911) 2 [5,14] AR WIFA B D. pernyi (Milne—Edwards, 1867) 2 [5.14]
/NEUJB Genus Mus Linnaeus 1758 HiRERl Family Soricdae
K E/INEL M. caroli (Bonhote, 1902) 1 [5,14] FLEJE Genus Suncus Ehrenberg 1832
4z /NG M. pahari (Thomas, 1916) 3 [5.14] BLRES S. murinus (Linnaeus, 1766) 4 [5,14]
Wi U Genus Apodemus Kaup 1829 E##)JE Genus Crocidura Wagier 1780
rhAELE F A. draco (Barrett—Hamiliton, 1900) 1 [5.14] KBS C. attenuata (Milne—Edwards, 1872) 2 5,14]
KU B A. peninsulae (Thomas, 1906) 1 [5,14] RSB C. dracula (Thomas, 1912) 2 [5,14]
JINRIE B, A. sylvaticus (Linnaeus, 1758) 1 [5,14] RIS Genus Anourosorex (Milne—Edwards, 1872)
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BB SHEX BB 253
15 44 FK Host name Vector chig- ik Ref-| |1 44 FK Host name Vector chig- ik Ref-

gers number  erences gers number erences
55 Al F AL chevrieri (Milne—Edwards, 1868) 3 [5.14] P B A. squamipes (Milne—Edwards, 1872) 3 [5.14]
KB B, A. latronum (Thomas, 1911) 2 [5,14] || 28T H Order Scandetia
TR VT B A, ilex (Liu, 2004) 1 [5,14] PR Family Tupaiidae
i FJ& Genus Berylmys Ellerman 1947 )& Genus Tupaia Yraffes, 1821
B B. bowersi (Anderson, 1879) 2 [5.14] P T. belangeri (Wagner, 1841) 4 [5.14]
4% H Order Erinaceomorpha #JE H Order Logomorpha
B} Family Erinaceidae BBl Family Ochotonidae
{#55J& Genus Neotetracus Trouessart 1909 FL %8 Genus Ochotona Link 1795
rRAETIE N. sinensis (Trouessart, 1909) 3 [5.14] SR 0. thibetana (Milne—Edwards, 1871) 2 [5.14]
BIHJE Genus Hylomys Mueller 1840 A H Order Carinivora
RSB H. suillus (Mueller, 1840) 3 [5.14] R} Family Mustelidea
H B Genus Micromys Dehne 1841 i@ Genus Mustela Linnaeus, 1758
HLEL M. minutus (Pallas, 1771) 1 [5,14] W M. kathiah (Hodgson, 1835) 1 [5,14]
Mtk BUR Genus Bandicota Gray 1873 BB Family Petauristidae
itk B B. indica (Bechstein, 1800) 1 [5,14] & BUE Genus Petaurista Link 1795
O BB} Family Cricetida B HFE L P. xanthotis (Milne—Edwards, 1868) 1 [5.14]
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Table 2 Distribution of scrub typhus mites, the main vector of

scrub typhus, in different zoogeographic zones of Yunnan Province

S5 25 8 PHFG X South- VI IX Southern
west region Yunnan region

Vector of scrub typhus

I o v A%
i HLEF 50 Leptotrombidium 0 | | | .
deliense (Walch, 1922)14
27 3505 Leptotrombidium ) 0 0 0
insulare (Wei et al , 1989)114
AR EWE Leptotrombidium | | 0 |
kaohuense (Yang et al , 1959)'4
TRELLF 50 Leptotrombidium | 0 . .
rubellum (Wang and Liao, 1984)!'41
IR ET & Leptotrombidium ) ) | |

scutellare (Nagayo et al , 1921)!4

B3t Total 4 5 3 3 4
TE: L RET LA a /NG I AT L g 28/ B 5 T YRR oo JBL/ N X5

IV P 5N X VRS L/ X

Mountains subregion; II . Southern Hengduan Mountains subregion; Il .

Note: I . Central Hengduan

Eastern Yunnan Plateau subregion; IV . Western Yunnan Plateau subre-

gion; V. Southern Yunnan Mountainous subregion.
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I . Central Hengduan Mountains subregion (Gongshan, Jianchuan, Lijiang, Xianggelila, Lanping, Weixi, Deqin); Il . Southern Hengduan Mountains

subregion (Gengma, Lincang, Yongde, Ninger, Yuanjiang, Dali); ll. Eastern Yunnan Plateau subregion (Luliang, Fuyuan, Suijiang, Wenshan, Qiaojia, Meng-

zi, Binchuan) ; IV. Western Yunnan Plateau subregion (Longchuan, Lianghe, Ruili); V . Southern Yunnan Mountainous subregion (Hekou, Puer, Maguan,

Menghai, Jinghong).
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Fig. 1 Zoogeographic fauna of Yunnan Province
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