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Abstract: Hypodermosis is a disease caused by the infection of Hypodermatinae (Diptera, Oestridae) larvae.
It seriously impact the development of agriculture, stock-breeding and public health. In this study we
used morphological and molecular methods to identify the torsalo species infecting Plateau Zokor (Eospalax
baileyi) in Luqu county, Gannan Tibetan Autonomous Prefecture, Gansu and to provide correct taxonomy for
prevention, diagnosis and control of Hypodermosis. The result showed that the morphological characters of

the third instar larvae were similar to the third instar larvae of Oestromyia leporina (Table 1). The difference
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of the partial COI gene sequences between the third instar larvae of studied torsalo and O. leporina was the

smallest when compared with other three species of torsalo, with an average difference of 0.63% (Table 2).

Based on phylogenetic analysis, the genetic distance between third instar larvae of studied torsalo and O.

leporina was the shortest (Fig. 4). Therefore, it was determined that the torsalo infecting plateau zokor in

Luqu county of Gannan Tibetan Autonomous Prefecture was O. leporina.
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Fig. 1 Pseudocephalon of thethird instar larvae of
studied tor salo infecting Plateau Zokor
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A. Opercular scar; B. The fleshy protuberances on the dorsal side of
the opercular scar; C. Spines of the ventral side of the 2nd segment;

D. Spines of the dorsal side of the 2nd segment.
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Fig. 2 Thespineson theventral side of the 10th

segment in thethird instar larvae of studied
torsalo infecting Plateau Zokor
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X. The 10th segment; A. The spines on the anterior edge of the 10th

segment; B. The spines on the posterior edge of the 10th segment.
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Fig. 3 Thespiracular platesof thethird instar larvae
of studied torsalo infecting Plateau Zokor
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A. Spiracular plates; B. Ecdysal scar.
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Tablel Comparison between thethird instar larvae of studied torsalo infecting Plateau

Zokor and other speciesin Hypoder minae

T o . g bl I IR N
o sk 92 A & IR IR LB 0L
. . Ventral spines of the 10th Spiracular
Species Pseudocephalon Spines of the 2nd segment Ecdysal scar
segment plates surface
SRS ZNCTES S 1 E e AR S Al JE 4 TE R M1 [ T AR e
Hypoderma 2 smaller fleshy 5 clusters in the back and ~ No spines on the anterior and Sunken Sunken in the center of the
bovis protuberances abdomen posterior edge spiracular plates
B DMK TR BGR6 B WBMES, BEETH BN oo
: : . : ; G T TR R
H.sinense 2 larger fleshy 3 clusters in the back and 6  The anterior edge is fractured, Slightly Lo
. . Protruding in the center of
protuberances clusters in the abdomen and the posterior edge has sunken .
the spiracular plates
several rows
oz iy 2ABCRARRE B3 AR, IR 5 BRI, J54 2 HEHY TR [UIFE T TR CIRIT 1 b
H. lineatum 2 larger fleshy 3 clusters in the back and 5 No spines on the anterior edge, Sunken Sunken in the c-ring
protuberances clusters in the abdomen and the posterior edge is opening of the spiracular
arranged in a straight line plates
GeREzE 2 NEUNAIBIRE AR, MRS 5 B, R R TR LT I 3
Oestromyia 2 smaller fleshy I cluster in the back and 5 The anterior edge is only one Flat Slightly protruding in the
leporina protuberances clusters in the abdomen row, and the posterior edge center of the spiracular
spreads out plates
TR 2 NBUNABRE AR, MRS 5 % %, RN R TR LT I 3R
Studied 2 small fleshy 1 cluster in the back and 5 The anterior edge was only one Flat Slightly protruding in the
torsalo protuberances clusters in the abdomen row, and the posterior edge center of the spiracular
spread out plates
0
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Fig. 4 Phylogenetictreefor COIl sequence of studied torsalo infecting Plateau Zokor and

the speciesin Hypoderma and Oestromyia
EF1 ~ EF6. o580 BRURGL 6 AN RIR/MA: OCL. o J B AR i Y i R %32 B AR AR K
EF1-EF6. 6 individuals of torsalo infecting Plateau Zokor; OC1. The torsalo infecting Plateau Pika; the data on each branch represents the branch length.

L2 438 O. leporina KR231915.1
4 78 Hypoderma bovis AF497761.1
Ak 8 H. sinense EU276095.1
LURZIR H. lineatum KP965726.1
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Table2 Percentidentity (upper triangle) and diver gence (lower triangle) of COI gene fragment sequencesin
studied torsalo infecting Plateau Zokor and different species of torsalo (%)

#)Fh Species 1 2 3 4 5 6 7 8 9 10 11 12

1 EF1 98.5 100.0  100.0 100.0 99.2 99.2 85.4 84.6 85.7 98.5 99.4

2 EF2 15 98.5 98.5 98.5 98.4 98.4 85.2 83.9 85.6 100.0 98.5

3 EF3 0.0 15 100.0  100.0 99.2 99.2 85.4 84.6 85.7 98.5 99.4

4 EF4 0.0 1.5 0.0 100.0 99.2 99.2 85.4 84.6 85.7 98.5 99.4

5 EF5 0.0 15 0.0 0.0 99.2 99.2 85.4 84.6 85.7 98.5 99.4

6 EF6 0.8 1.7 0.8 0.8 0.8 100.0 85.2 84.4 85.7 98.4 99.8

70Cl1 0.8 1.7 0.8 0.8 0.8 0.0 85.2 84.4 85.7 98.4 99.8
vt i

8 %m 16.3 16.5 16.3 16.3 16.3 16.5 16.5 90.4 929 85.2 85.4

H. sinense

9 ﬁr‘&.m*' 17.3 18.1 17.3 17.3 17.3 17.5 17.5 10.3 90.7 83.9 84.4

H. bovis

10 ZUR U 159 161 159 159 159 159 159 176 9.9 856 869

H. lineatum

11 Gt i

O. leporina 1.5 0.0 1.5 1.5 1.5 1.7 1.7 16.5 18.1 16.1 98.5

KR231915.1

12 SRR

O. leporina 0.7 1.50 0.7 0.7 0.7 0.2 0.2 16.3 17.5 15.7 1.5

KR231912.1

EF1 ~ EF6 7) i A3 Jid i BRUB L0 6 A B A OCT A J B S IR G (1 B2 0«

EF1-EF6 respectively represents 6 individuals of torsalo infecting Plateau Zokor; OC1 represents the torsalo infecting Plateau Pika.
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