W) %74 &% Chinese Journal of Zoology 2013,48(4) .581 ~587

AR IR E BRI AN KBNS

A% RRAE KR EELS
WPk BB B 710062

WE . BURZ & EERAIN ARG L2255 00T AR AR Y NADPH-20 £k 4 €4 1 it 53 1 AR Sk 0L
5% PR BE MY ek ( Pelophylax nigromaculatus ) f) W25 1AL 5L 245 14 ) B 25 5 B 240 ML 4 J o AR Y 125 W] X IR I 2
LG bR R A M AT 4 28 M IX A3 o ey, SR A A% T 0 R (8 , WL L B A AR e S AR BER . A
DA, LG F M SIS E o B TR R A ss R Bos , BB g iR R A
S LR X NADPH-d RN L F B F A RAW RS TRHE. B R DR, 2500 RE kR LA
B I B2 04 SR A0 P el v A IS R 0 £ 2 R, 43 ) g £ 6 TR RO ASURE R SR A

KRR SR BT LA AL AL AR B Y (NADPH-d)

FESZES 0954 XERIRAG:A XEHS :0250-3263(2013)04-581-07

Ultrastructure and Histochemical Characteristics of Olfactory and
Vomeronasal Organs in Pelophylax nigromaculatus
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Abstract: Olfactory sensory organ can perceive the chemical molecules of external environment. Here, we
observed olfactory and vomeronasal organs in Pelophylax nigromaculatus using the silver staining, nicotinamide
adenine dinucleotide phosphate-diaphorase (NADPH-d) histochemistry staining and electron microscopy. Three
cell types in the olfactory and vomeronasal epithelia could be distinguished using silver staining. Nuclear
staining of supporting cells was strongly dark , but nuclear staining of the receptor cell was in a irregular spotting
pattern. In addition, the proportion of olfactory receptor cells in the vomeronasal epithelium was significantly
more than that of the olfactory epithelium. The olfactory and vomeronasal organs showed different staining
patterns and they could be easily distinguished when NADPH-d histochemistry staining was employed. Finally,
the supporting cells in the olfactory and vomeronasal epithelia consisted of two cell types: ciliated supporting
cells and granular secretory supporting cells.
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20 B, R R R o R R R RR A 2 T

BLEE 1 B 3R W1 B 9 o A 3 A BE T AT g
ST AL G bR e R B b R I 2 A i
FZT W LR AN, s AL G b R R] g R
b B AR

2 % X #

Baxi K N, Dorries K M, Eisthen H L. 2006. Is the vomeronasal
system really specialized for detecting pheromones. Trends in
Neurosciences, 29(1): 1 -7.

Bertmar G. 1981. Evolution of vomeronasal organs in vertebrates.
Evolution, 35(2) : 359 - 366.

Dgving K B, Trotier D, Rosin J F, et al. 1993. Functional
architecture of the vomeronasal organ of the frog ( genus
Rana). Acta Zoologica ( Stockholm) , 74(3). 173 - 180.

Hansen A, Reiss J] O, Gentry C L, et al. 1998. Ultrastructure of
the olfactory organ in the clawed frog, Xenopus laevis, during
larval development and metamorphosis. The Journal of
Comparative Neurology, 398(2) . 273 —288.

Hillenius W J, Watrobski L. K, Rehorek S J. 2001. Passage of
tear duct fluids through the nasal cavity of frogs. Journal of
Herpetology, 35(4) . 701 —=704.

Meyer D L, Fackler I R, Jadhao A G, et al. 1997. Differential
labelling of primary olfactory system subcomponents by SBA
(lectin) and NADPH-d histochemistry in frog Pipa. Brain
Research, 762(1/2) . 275 -280.

Nowack C, Wohrmann-Repenning A. 2010. The nasolacrimal
duct of anuran amphibians: suggestions on its functional role
in vomeronasal perception. Journal of Anatomy, 216 (4) .
510 -517.

Rachelle M B, Lynda D C. 2009. Review of aquatic sex
pheromones and chemical communication in anurans. Journal
of Herpetology, 43(2) : 184 — 191.

Shapiro L S, Halpern M. 1998. Development of NADPH-
diaphorase expression in chemosensory systems of the
opossum, Monodelphis domestica.  Developmental Brain
Research, 111(1): 51 —63.

Stuelpnagel J T, Reiss J 0. 2005. Olfactory metamorphosis in the
Coastal Giant Salamander ( Dicamptodon tenebrosus). Journal
of Morphology, 266 (1) : 22 —45.

Taniguchi K, Toshima Y, Saito T R, et al. 1996. Development of
the olfactory epithelium and vomeronasal organ in the
Japanese reddish frog, Rana japonica. Journal of Veterinary

Medical Science, 58(1): 7 —15.



41 XU T DR AT e WL N B R R 1) 2 R R A R E -585-

Bl ki 1 5% BA

TRPERE N S AL B Ay HLOE g8 SR K NADPH-d Bt 4 8 25 44

L SR 0k B R D S AR AR L E e BRI = 100 wmg 2. % S AL AR BRI = 100 s 3. % 0P
% FALBL 3 NADPH-d e €, B R = 100 wm; 4. 8 6 F R E 0% 46K, 7 008 1 F Bowman” s Ji, B0 =50 pum; 5. 08 1 f 4
S B =50 wms 6. WL L NADPH-A e (5 55Ky R R =50 s 7. BEATEET R AL B BB 4K B = 100 s 8. HLI 7% AL B
LB 4 R = 100 s 9. NADPH-d e 75 AL R B2, 65 = 100 s 10, ML LI B h 25 20 M 16052 (0 20 Mo 0 60 3
PO A ML AR B =30 s 116 R BB 1 P SR 2 L B 2 P 2 £ =30 .,

Explanation of Plate I

Microstructure of olfactory and vomeronasal organs in Pelophylax nigromaculatus as revealed by H. E staining, silver staining
and NADPH-d histochemistry staining

1. The cavum principale, cavum medium and vomeronasal organ can be observed in cross section of nasal cavity in frog, Bar =100 pm; 2.
Microstructure of the cavum principale, cavum medium and vomeronasal organ as revealed by silver staining, Bar = 100 pm; 3.
Microstructure of the cavum principale, cavum medium and vomeronasal organ as revealed by NADPH-d histochemistrystaining, Bar = 100
wm; 4. Magnification of the cavum principale ( H. E staining) and the Bowman’ s glands in olfactory epithelium, Bar =50 pmj; 5.
Microstructure of the olfactory epithelium as revealed by silver staining, Bar =50 pmj; 6. Microstructure of the olfactory epithelium as
revealed by NADPH-d histochemistry staining, Bar =50 pm; 7. Magnification vomeronasal organ ( H. E staining), Bar = 100 pm; 8.
Microstructure of the vomeronasal epithelium (silver staining) , Bar =100 wm; 9. Microstructure of the vomeronasal epithelium (NADPH-d
histochemistry staining) ,Bar =100 pm;10. Silver staining showing supporting cells, receptor cells and basal cells in olfactory epithelium, Bar

=30 pum;11. Silver staining showing supporting cells,receptor cells and basal cells in the vomeronasal epithelium, Bar =30 pm.

oe. W[} 5 ep. EMRE; em. PE; ve. BLE 15 vno. BLEER; o TE; se. SCRFAIM; re. MUSZIRYIML; be. 5415 bg. Bowman’ s
His vng. BLER
oe. Olfactory epithelium; cp. Cavum principale; ¢m. Cavum medium; ve. Vomeronasal epithelium; vno. Vomeronasal organ; ci. Cavum

inferious; sc. Supporting cell; rc. Receptor cell; be. Basal cell; bg. Bowman’s gland; vng. vomeronasal gland.

B R 1 15 BR

PETE B IR R AL 5 28 1 T A

T RBE B 32 0 1 B U B TR MR A 4 AR R = 1 umy 20 MR 1 R AR I R SR A R R = 1 ums 3. AL R LR H L B R =1 um;
4 BLEL R R BURL N G W R ST RF AN, AR =1 wm; 5. BLEL TR RO, BRI N 43 000 2R S R A NI B P A A R R A I R, AR R
=0.2 um,

Explanation of Plate 1I

Ultrastructure of olfactory and vomeronasal organs in Pelophylax nigromaculatus

1. Ulirastructure of olfactory epithelium showing secretory supporting and receptor cells. Note blebbing of the surface of a microvillar receptor
cell,Bar = 1 pm; 2. Ultrastructure of granular supporting cell in olfactory epithelium, Bar = 1 pm; 3. Ultrastructure of vomeronasal
epithelium,Bar =1 pm; 4. Ultrastructure of granular supporting cell in vomeronasal epithelium, Bar =1 pum; 5. Magnification of granular

supporting cell, showing numerous secretory granules, Bar =0.2 pm.

Sc. £F BRI FFANNL 5 Sg. UKL > WA B SZHF AL ; R BB B ZMRANNE 5 b. /ML

Sc. Ciliated supporting cell; Sg. Granular secretory supporting cell; Rm. Microvillar receptor cell; b. Blebbing.
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