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Abstract: [Objectives] Sinospelaeobdella wulingensis and Haemadipsa tianmushana are two species of
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terrestrial blood-sucking leeches with roughly sympatric distribution in the Wuling Mountain region and
surrounding ranges. The former inhabits karstic caves while the latter resides in open environments outside
caves, thus facing distinct microhabitat conditions and food availability. [Methods] In this study, 2.5%
glutaraldehyde fixing solution and anhydrous ethanol gradient dehydration were employed to prepare the
samples of S. wulingensis from Shuiniu Cave in Jishou City, Hunan Province and the samples of H.
tianmushana from Hunan Baiyunshan National Nature Reserve in Baojing County, western Hunan Province.
The oral suckers of the two leech species were scanned and photographed by scanning electron microscopy
(SEM). Image J, Excel, and SPSS 27.0 were used for data measurement and statistical analysis of the
observed receptors. The normality of the measured data was assessed by the Shapiro-Wilk test, and the
homogeneity of variance was evaluated by the Levene’s test. For comparisons between groups, the #-test was
employed. All data were expressed as mean + SD, and P < 0.05 was considered statistically significant.
[Results] The chemoreceptors associated with foraging and feeding of the two leech species were remarkably
similar to those found in aquatic leeches. On the dorsal margin of the upper lip of the oral sucker of S.
wulingensis, approximately 70 round large chemoreceptors with the diameter of 18.04 + 2.08 um were
distributed in a band, corresponding to the radial ribs on the oral sucker, and the central regions of these
receptors contained either solitary or multiple-in-bundle sensory cilia (Fig. 1). In H. tianmushana, two types
of circular chemoreceptors were identified—similar in morphology but different in size, with the central
regions of these receptors containing either solitary or multiple-in-bundle sensory cilia (Figs. 2, 3). The large
chemoreceptors had the diameter of 17.28 + 1.53 um, with similar shape, size, and distribution as those in the
dorsal margin of the upper lip of S. wulingensis, and their number was about 90 (Fig. 2). In contrast, small
receptors, with the diameter of 8.08 + 0.48 pm, were observed mainly in the oral sucker and its adjacent
epidermis (Fig. 3). In addition, some pore structures (measuring 0.78 ~ 1.15 um, possibly involved in mucus
secretion) were observed on the oral sucker epidermis of both species. [Conclusion] The number of large
chemoreceptors in S. wulingensis is lower than that in H. tianmushana, which may be the result of long-term
adaptation to the cave environment (Figs. 1 - 3). From an ultrastructural perspective, the chemoreceptors
associated with foraging in the oral suckers of these two terrestrial blood-sucking leeches are examined and
compared, which provides essential data for future studies on functional morphology, foraging behavioral
ecology, and adaptive evolution of leeches.
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Fig. 1 Morphology of large chemoreceptors at the dorsal margin of the upper lip of the the oral sucker of

Sinospelaeobdella wulingensis
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a. Overall frontal view of oral sucker (x 60); b. The single large chemoreceptor on the dorsal margin of the upper lip is circular (arrow, x 500);

c. Three circular receptors in a row corresponding to the radial rib of oral sucker (arrow, x 500); d. Erect sensory cilia and pore structures in the

central region of a single receptor (arrow, x 5 000); e. Single long cilia (arrow below) and bundles of sensory cilia (letter G, x 20 000); f. Paired

pore structures and secretions on the epidermis of oral sucker (arrow, x 8 500).
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Fig.2 Morphology of large chemoreceptors at the dorsal margin of the upper lip of the oral sucker of

Haemadipsa tianmushana
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a. Overall frontal view of oral sucker (the white dotted box is the main distribution area of large chemoreceptors, x 70); b. Large chemoreceptors

in zonal distribution along the dorsal margin of the upper lip, almost each column of chemoreceptors corresponding to a radial rib of oral sucker

(arrow, x 65); c. Three large chemoreceptors corresponding to the radial rib of oral sucker (arrows, x 1 200); d. A single large chemoreceptor and

its erect sensory cilia in the central region ( x 5 000); e. Bundles of 2 - 4 sensory cilia (arrow, x 20 000); f. Randomly distributed pore structures in

the central and marginal regions of large chemoreceptors (arrow, x 5 000).
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Fig.3 Morphology of small chemoreceptors on the surface and perioral margin of

the oral sucker of Haemadipsa tianmushana
a. DR REAR IR, TR ISAN= AT AT MR Y BRZTmT LR 3 MO (ks x 5005 b 2040 TR L4 IR B B/ IME 2 2 4%
(Hidk, x800); c. HJARE LBAMEFRZRIES (Fidk, x2500); d. MEEEZE PR EILMEELE (Fidk, x4000);
e. MR Z0HE K EFLIRGH (Fisk, x10000: £ FVRBEREE FRISRERFVIRGH (Fik, x 10000,
a. Overall frontal view of oral sucker, showing a triangular mouth and three dimly visible jaws (arrow, x 50) in the oropharyngeal cavity; b. Small
chemoreceptors distributed on the epidermis of the medial rim of the oral sucker (arrow, x 800); c. Morphology of a single small chemoreceptor

on the perioral epidermis (arrow, x 2 500); d. Erect sensory cilia in the central region of small chemoreceptors (arrow, x 4 000); e. Pore structures

on the surface of the polygon of the oral sucker (arrow, x 1 000); f. Villi and pore structures on the epidermis of the oral sucker (arrow, x 10 000).
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Table 1 Comparison of morphological characteristic parameters of large chemoreceptors between

Sinospelaeobdella wulingensis and Haemadipsa tianmushana

=P 15 R iz
/1\_‘ ﬁfﬁ #2,_(% ) Eﬁﬁ?{/ﬁﬂ!ﬁ: ﬁﬁﬂiﬂi
L. . Sinospelaeobdella Haemadipsa t df P
Morphological characteristics Sample size . . .
wulingensis tianmushana

7 #% BL1% Receptor diameter (um) 13 18.04 £2.08 17.28 £1.53 1.063 24 0.298
4 EKJE Cilium length (um) 15 1.26+0.23 1.21+0.17 0.614 28 0.544
4 H 4% Cilium diameter (um) 15 0.15+0.01 0.14 +0.01 1.380 28 0.179

HHRULPBIE + PRfEEFOR. ¢ M df 3ol e iR A R R . P<0.05 RRERAGEE L.
Data are expressed as mean + SD. ¢ and df indicate the # value and degree of freedom, respectively, of approximate ¢ test. P < 0.05

represents statistically significant differences.
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Table 2 Comparison of morphological characteristic parameters between large chemoreceptors of
Sinospelaeobdella wulingensis and small chemoreceptors of Haemadipsa tianmushana
B R K R H g/
2, b 557, 2 b 557,
Morphological characteristics Sample size Large chemoreceptors Small chemoreceptors of If
of Sinospelaeobdella Haemadipsa
wulingensis tianmushana
K52 23 FL 4% Receptor diameter (uum) 13 18.04 +2.08 8.08 +0.48 16.800 24 <0.001
£FEKJZ Cilium length (um) 15 1.26+0.23 1.03+0.35 2.057 28 0.049
#FF H A% Cilium diameter (um) 15 0.15+0.01 0.23 +0.03 - 10.149 28 <0.001

FARUCPRIME + SEZEFROR. M df i FRiE Bl e R IR AE R EH . P<0.05 RREFE LI FR L.
Data are expressed as mean = SD. ¢ and df indicate the ¢ value and degree of freedom, respectively, of approximate ¢ test. P < 0.05

represents statistically significant differences.
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Table 3 Comparison of morphological characteristic parameters between large and small chemoreceptors of

Haemadipsa tianmushana

RARE FEA R KU ML 2 P »
Morphological characteristics Sample size ~ Large chemoreceptor ~ Small chemoreceptor

&2 3 EL /% Receptor diameter (m) 13 17.28 £1.53 8.08 +0.48 20.598 24 <0.001

- EKSE Cilium length (um) 15 1.21+0.17 1.03+0.35 1.765 28 0.088

£ £ H4% Cilium diameter (um) 15 0.14 £0.01 0.23+0.03 - 12.151 28 <0.001

B DO EME + BRHEETOR . ¢ M df P AIFTRIEML RN G R K EH . P<0.05 FRERA SR

Data are expressed as mean + SD. ¢ and df indicate the ¢ value and degree of freedom, respectively, of approximate ¢ test. P < 0.05

represents statistically significant differences.
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