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Ultrastructural Study of the Tongue of Larus relictus
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Abstract: In this study, the ultrastructure of the tongue of Larus relictus was observed using light and scanning electron
microscopy. The tongue of L. relictus was triangular in shape, and comprised 3 different parts: the lingual apex, lingual
body, and lingual root. The tongue fork had keratinized processes at the lingual apex; the lingual apex had a large number
of epithelial cells, and the cell surfaces appear to form a fingerprint. The surface of the lingual body was smooth, and the
epithelial cells were elongated with cell surface microridges. The surface of the lingual root had a small number of salivary
gland openings. These results indicated that the structure of the tongue of L. relictus was adapted to collecting food. Moreo-
ver, the papillae on the lingual mucosa were not perfectly developed and had a cone-shaped appearance, with a row-like dis-
tribution on the maxillary surface and at the boundary between the body and root, and the papillae ends point toward the in-
tra-oral cavity. Taste buds in the lingual mucosa were also underdeveloped. Obvious differences existed in the characteristics
of the oral structure between L. relictus and other members of the Laridae family, which may be related to habitat deteriora-
tion, changes in food type, or food scarcity.

Keywords: Larus relictus; habitat; tongue; ultrastructure
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Fig. 1 Roof of the oral cavity of Larus relictus
A FERI: B (P), I558(Ce) , HERALR(H#k) ; B. FHKER
e &R, HEQ), FHRG), H14), FRSXCEFK) .
A. upper mandible: hard palate (P),choanal cleft (Cc), and conical
papilla (white arrowheads) ; B. lower mandible: lingual apex (1), lin-

gual body (2), lingual root (3), glottis (4), and bifurcation of the apex
(black arrow).



R 55 < 35 75 S RO A 5

FLEL 0.7 em; HHREE, KL 1.2 em, HRJE M5
Rat R g Sk AR, TG R 1T, 2 TR R L 2
SR A (K 1:B) o

2.2 BiENE

S T 53 3, AR RE AL R A BT 1 7 S, %
RMMZMIEN MM (B 2:A) . R
SRR T A 80K (B 2:B) o H R G INH
ST A KL 74 1Y b 2 40 B4, 40 3 T ok A
I ER (K 2:C,D) . 2 WIS, F R %
JE b iz Sk A A2 2 e T L B, R TR 95 1 b R A g
WAL, b R GRS R A )2, AT 2 i 25 45 41 2 i
] b I O 2 588 , B ] AR AR A (&1 2:G) .

TrRSRIET- B A 2 AR | 3R 1H A T
ARCE 2:E,F) o A G 8 R B2 FE B2,
TR B SR T R R AR B AR, A R T G R RN
TR AN, A )RR T 2, A J2 4540 24U )
b RIE R 22 9, £ 4 [B) A O B I A A AT, R I
TR M HFLAE A (K 2:H) .

TR AR bR R IR ZLE, LR H RS
TR AL 2R3 A, M EFL R B R, K2
L5 mm, 7E EFLRFIE A 3 ~4 DREIFLE, 7R
At HE 1) TH AL A (B 3:A) o

TR AR 4 22 A 5 | A 5 3R T 0 A /b i 7 R
RO FF O ERE AR (& 3 :B) , 75 1T Hi g (14 75 i
RO, BRI, A2 30 pm( & 3:C), i5iHE:
B b Je MR R T LRz k)= (B 3:D) o [
JE AT oA, T ER R R R A A, B AR fR] 43
A EE M E L B 2R R, IR
FH B2 AR B R L B AR 1%, 20 LA 0N, 457 T 4
Ji R, MR R s R, R S . ST O TR
JIEE 1z et (&1 32 D), PR HIR ] D7 8 T 43 A7 114 7 i
flo WSk RAHEIRFLR 2 PIRHESI (B 3:E) .

WG b T P 2 T M, T A A 3R T A A
4 ~6FNHEIRFLEE ST O i 5 AR FL 28 B Wi i ok, 4
HLF BB LSRRI O (&1 3:F) o LU h
FEIR , R R ) A DL IR o S A2 B R 8 43 A o

3 it

3.1 EESE L EEMNHE

— 2T k8 = MIE, Bl UNEH Pica pica
(Erdogan & Alan,2012) KM% 49 Corvus macrorhyn-
chos(Liu et al.,2012) %93 Coturnix coturnix( Pourlis,

2014) 45 ; fETE H Anseriformes S350 40K, 7542

E MR (1gwebuike & Anagor,2013 ; Skieresz-Szewc-
zyk et al.,2014; Neveen & Reda, 2015 ) ; 3 3 fi #8
Phalacrocorax carbo 1 T 3k 3% T8 A BE 45 IR 15 585
(Jackowiak et al.,2006) ;fi%#% Dromaius novaeholland-
iae A7 L5 EUIR (Crole & Soley,2010) ; %7 2% Bu-
teo rufinus )75 3 B 22K ( Erdo&an et al.,2012)
AWFIE W 380 17 Sk AR =M, AR,
Jedi R A 5T T S, T Sk R A ) 5 R 4y
SRAML, ORI X IE R SR I S5 M R AE S H H
EIVSIERIURE IS MY SRR 145 XS Sterna albifrons
(Iwasaki, 1992 ) . /N F 4R KY Larus fuscus ( Burcu
et al.,2015) T , 5 s ke Ak by £ Joa 7 98 L 1) 45 A4
(RSTSEIEAC e

BT 3 I — A B IE R S A 7R AR AR
FLR, HEEI R 2 U B & W) A &3 (Erdo #an &
Iwasaki,2014) , S2H LR AHS] T & 7, aE
FE W Bt Haliaeetus albicilla ( Jackowiak & Godynicki,
2005) 4R L1 4E Falco tinnunculus ( Emura et al.
2008) My HFLE SV FIEHES ] 85 55  H AR A 2 51
W LI AT /N AR 104 7 L 98 43 A 7 T K i
HAMUAL K, KA, 5 7 B8 B NI FL )
i NG AY T FLR S5 M 5 /N RIS 26, FTRE A
BT E YR AR HERFL S T REAATR]

O T B IS i i ) A T SN DR VR AR A B
84 4 5 (Ahlam & Iwasaki,2014) . 5258075 If
A B AEE b AT LA ARG A 75 R (Erdo &an
& Twasaki,2014) o L4 A0 50 B dO8 B0 5 28,
3 AT AR b AR T B 1T A S S 00 M R IO K 3,
ST RS o WAV I N B ), A TR 5 53 A
BRI RE o WA Y e VR R S A T AR, AR TR AR
&%) (Hakan et al.,2012; Pourlis,2014) . [ R .
B JERS Corvus corax( Erdogan & Alan,2012) i &
PRASCHE 150 8 I D7 1) i AR T A1 5 T 5 B0 2. T TR
0K 5 7 IR % 1, A0 R Ciconia
ciconia ( Hanna et al.,2014) O B N %A 5 IR 910,
I8N 4 R A RS R IR, B TR I TR AR KA T
HJ7 RS, 31X 5 © 2418 19 KA 731 55 K RS R}
SR AS AR

BICREAT M ZHEE R R B A E 451 D BE
FEME B St ( Erdo8an & Iwasaki,2014) . AAFIE45
R, 35 T Sk AR S R AR B B T SRR A, X
55K AE (1993 ) ZEMT 5T 35 K BEHH AE 25 N4 Y 35t
KRB AT M Jm TR B 45 RAHAT

183



I )11 Zhi 2017 45 5F 36 45 4 2 i Sichuan Journal of Zoology Vol. 36 No. 2 2017

S4800 10.0kV 9.6mm =376 SE(M)

- - -
~ - e

$4800 10:0KY B.Smm =802 SE (Vs

Sl g ‘

K2 TR E AT A T B (A ~ F) DG B (GH)
Fig. 2 Scanning electron micrograph ( A — F) and light micrograph (G, H) of the lingual apex and lingual body of Larus relictus

A HEE, BEAR(AEEBEIE); B TR DA C FARKR, EEAMMI(F); D WRELANN; B HRERE; FoOEK LR

Mis G EHRMEWTED, fiBUZ (KL, W2RF EE(Ep), 20402 (C), ERAMEE L) s Ho SHRMWm, FHE4810) .

A. the protrusions and the epithelial cells (white rectangle) ; B. the surface of the epithelial cells of protrusions; C. the surface of the lingual apex and ep-

i 4 =

ithelial cells (arrowheads) ; D. the surface of the epithelial cells of the lingual apex; E. the surface of the lingual body; F. the surface of the epithelial
cells of the lingual body; G. vertical section of the lingual apex; keratinized layer (Kl), stratified squamous epithelium (Ep), connective tissue (Ct) ,
epithelial cells (arrowheads) ; H. vertical section of the lingual body, cartilage (C).
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B3 HHRAHERI R T AWM BRI (A ~CLE F) FDE R RUIEA (D)
Fig. 3 Scanning electron micrograph (A —C, E, F) and light micrograph (D) of the lingual root and conical papillae
A HERFLR, EILR(TME) , WIFLR(AR%) s B HHREME, TRITOCRETR) ; C HITHRSATIRIT A5 D WARARMIE, 5 RIT 0
CR#H %), mEmT LR (Ep), S4HEUZ(C), FIR(G) 5 B LG ARIHERTLIS; F. BEFSRE.
A. the conical papillae; main papillae ( pentagram) and secondary papillae (white arrowheads) ; B. the surface of the lingual root, with the lingual gland o-
penings (black arrowheads) ; C. the lingual gland opening of the glottis; D. vertical section of the lingual root, lingual gland opening (black arrowhead) ,

stratified squamous epithelium (Ep), connective tissue (Ct), lingual gland (G) ; E. the conical papillae of the larynx; F. the hard palate surface.
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