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Abstract: [Objectives] The olfactory and vomeronasal organs are present and well developed in squamates
(lizards and snakes). To elucidate the evolution of chemoreception in reptiles, a detailed structural
examination of the vomeronasal organs from a variety of squamate species is required. [Methods] The
histological features of the nasal cavity and vomeronasal organ in Phrynocephalus frontalis, P. przewal skii,

Eremias multiocellata and Scincella tsinlingensis were examined using hematoxylin-eosin staining. The data
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was analyzed using one-way Analysis of Variance with Duncan’s method for multiple comparisons between
species. [Results] The nasal cavity of P. frontalis is long and narrow, while the nasal cavity of S tsinlingensis
is pear-shaped; in contrast, the nasal cavity of other two lizards are slightly round (Fig. 1). The olfactory
epithelium of S tsinlingensis is the thickest, followed by E. multiocellata and P. frontalis, and the olfactory
epithelium of P. przewalskii is the thinnest (P < 0.05) (Fig. 2 and 3). The vomeronasal organ is composed of
the vomeronasal lumen, vomeronasal sensory epithelium, vomeronasal nerve and mushroom body. No
glandular structures were found in the vomeronasal organ. The vomeronasal lumens of P. frontalis and P.
przewalskii are broader than E. multiocellata and S tsinlingensis. The vomeronasal sensory epithelium is
thicker than the olfactory epithelium in four species of lizards. At the caudal portion of the vomeronasal organ,
the mushroom body disappears and the vomeronasal sensory epithelium entirely lines the circular lumen of
the vomeronasal organ. The vomeronasal sensory epithelium is situated dorsally to the vomeronasal organ in E.
multiocellata and S tsinlingensis, while the mushroom body occupies the veutri of the vomeronasal organ; in
contrast, the vomeronasal sensory epithelium is situated ventrally to the vomeronasal organ in P. frontalis and
P. przewalskii, while the mushroom body occupies the dorsum of the vomeronasal organ (Fig. 1 and 4). At the
middle region of the vomeronasal organ, the vomeronasal sensory epithelium of E. multiocellata is the thickest,
followed by S tsinlingensis, and the vomeronasal sensory epithelium of two species of Phrynocephalus is thinner.
The density of vomeronasal sensory cells of S tsinlingensisis the highest, followed by E. multiocellata, and the
two species of Phrynocephalus are the lowest (Fig. 3). [Conclusion] These results indicate that E.
multiocellata and S tsinlingensis use and invest more in chemical signal than two species of Phrynocephal us.
The differential features of the vomeronasal organ from four species of lizards indirectly confirm the
specificity of vomeronasal organ phylogeny in squamates.
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Fig. 1 Topographical and histological features of the nasal cavity and
vomeronasal organsin four species of lizards
a~c. FEJEWH d~f SR g~ i W RURRET: j~ 1 ZRISIEET. a. dy gl o BLERARHTED: b. el h. ko ALGARTPHL: ol fL0L LA
BT, bg. B2 AR mb. BEEEMR: ne. S ns. BPER; nse. AREH LR oe MLERZ; von, BLEML; vse. BLERGE LY

a - c. Phrynocephalus frontalis; d - f. P. przewalskii; g - i. Eremias multiocellata; j - 1. Scincella tsinlingensis. a, d, g, j. Frontal regions of
vomeronasal organ; b, e, h, k. Middle regions of vomeronasal organ; c, f, i, . Caudal regions of vomeronasal organ. bg. Bowmans’ gland; mb.

Mushroom body; nc. Nasal cavity; ns. Nasal septum; nse. Non sensory epithelium; oe. Olfactory epithelium; van. Vomeronasal nerve; vse.

Vomeronasal sensory epithelium
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Fig. 2 Higher magnification of olfactory epithelium and non sensory epithelium in four species of lizards
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a, e. Phrynocephalus frontalis; b, f. P. przewalskii; ¢, g. Eremias multiocellata; d, h. Scincellatsinlingensis. a - d. Olfactory epithelium; e - h. Non

sensory epithelium. be. Basal cell; rc. Receptor cell; sc. Supporting cell
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Fig. 3 Histological parameter of the olfactory and vomeronasal epithelium in four species of lizards
a W EWERE; b ARG LR o ALSSREGEAIEE (45 um x 45 um AP o BEARNETFERERAER SN ER, P<0.05.

a. Thickness of olfactory; b. Thickness of vomeronasal sensory epithelium; c¢. Number of vomeronasal receptor cells inside a 45 um x 45 pum

square. Groups not sharing same letters in each cluster are significantly different, P < 0.05.
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Fig. 4 Higher magnification of the vomeronasal organsin four species of lizards
av ey iy m. BV by fujy n SREVPML o gy ke o W SURRE: d by 1L p. ZRIRMEMT. a~d RIS e~ BB L m~
p. BEREM. be. BN ce. £FE LAEANM lu. ALEIREN: mb. BELEAR: ne. S ns. SPBE: nse. IR LB re. EUEAHML; sc.
KRN von, FLEANE; vse. ALEMEGE LR
a, e, i and m. Phrynocephalus frontalis; b, f, j and n. P. przewalskii; c, g, k and o. Eremias multiocellata; d, h, 1 and p. Scincella tsinlingensis. a - d.

Vomeronasal organ; e - 1. Vomeronasal sensory epithelium; m - p. Mushroom body. be. Basal cell; ce. Ciliated epithelial cell; lu. Lumen; mb.
Mushroom body; nc. Nasal cavity; ns. Nasal septum; nse. Non sensory epithelium; rc. Receptor cell; sc. Supporting cell; van. Vomeronasal nerve;

vse. Vomeronasal sensory epithelium
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Fig.5 Tongueforms of four species of lizards
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