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Abstract: Tooth is an important feeding organ of carnivorous fish. The distribution, morphology and number
of teeth in Sniperca chuatsi were observed s, and compared with S kneri, S scherzeri, Coreoperca
whiteheadi. The dental structure, element composition and chemical composition of S chuatsi were further

studied with alizarin red staining, tissue sections, scanning electron microscopy, as well as X-ray energy
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spectrum (Mean + SD) and infrared spectrum analyses. The results showed that S chuatsi had maxillary teeth,
mandibular teeth, vomerine teeth, palatal teeth and pharyngeal teeth (Fig. la - €). Among them, canine teeth
were detected in front of maxillary teeth and the inner line of mandibular teeth, while the rest were villous
teeth (Fig. la, b). The teeth of the vomerine, the palate and the pharynx were all villous (Fig. 1c - ¢). There
were 3 rows in mandibular teeth in S chuatsi and S kneri, while 4 rows in S scherzeri and C. whiteheadi
(Table 1, 2). Alizarin red staining showed that the outer layer of canine and villous teeth was transparent
enamel, and the inner layer was dentin containing pulp cavity (Fig. 3a, b). Histological sections showed that
the dentin had loose structure and many pores, the tip of the tooth formed the enamel cap; the center was the
pulp cavity, which contained pulp tissue (Fig. 4a - ¢). Scanning electron microscopy showed that the surface
of canine and villous teeth was composed of enamel prisms, and the enamel layer had transverse stripes of
enamel prisms (Fig. Sa, b). X-ray energy spectrum analysis showed that the main elements of canine and
villous teeth were carbon, oxygen, nitrogen, calcium, phosphorus (Table 3). Infrared spectrum analysis
showed that the main component of canine and villous teeth was carbonated hydroxyapatite (Fig. 6a, b). The
results show that S chuatsi has more advanced teeth with canines in maxillary and mandibular teeth, and the
structure and composition of canines and villous teeth are basically similar.

Key words: Sniperca chuatsi; Teeth; Enamel; Dentine
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(Huysseune et al. 1998, van der Heyden et al.
2000),
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(Sinipercidae) /& (JHAHE 1988). )=
WML, BARIKMAN, BEERRT
WEBTRAAEY), BibsEymkml, e
R (FEFOPEE 1993). fil &4 N NE.
PRE. B MAEMBEEEDER (RERSE
1988). itk 4 d, Wiy #Itiadd e, ADEAUA
ﬁﬂuﬁ%ddﬁMdWmﬁﬂﬁﬁiﬁﬂ,
TRERE BN, $em 7 i )
e (HSCEESE 2012). AW FIE T ERET T 4
EA. BEMEGHRHE, FBhTidt—32 7 MK
TG, R & L) AR A el Bt
Blo HBHEE KR (S knerid. BEHE (S
scherzeri ) 1 o [H /> i §f ( Coreoperca
whiteheadi) 7 g7t NIRRT RS
AR T it — e B Rk



539 WG WA

1) 2 5 AN [ i s 1) L L 5% 709 ¢

1 MRETE%

11 sEARl

SIS T T o AR R S T
%, K (31.03+£041) cm (n=6). KARHHA
£ (21.87+0.09) cm (n=6), BH#FAK (22.25+
0.20) cm (n = 6), HE/DEEFAK (13.57 +
0.14) ecm (n=6), HJHH L= RIFHIFRA
12 SEBR Tk

TRSEIE R, AR R R AR o BA &
TARGRER VT L) Fiot R A gt 5 L85
— 5, WA IE S R R SRR U 3
HE LA,
121 FihprAfl€ B, RIREE. HEERH
HED RS 6 B, Sk, B RAG. A
Vi B0 K R, FB PR LA, iR
A 1% NaOH 4 2 h, TERRBISRAN, BHE
THZEBE 2h, 3% H0, 1 3h EE, BEFR
17, WEHE
122 FEERAYE B AU GRS EAR
it 10 #2, TN 0.1% 1) 96 241 Tris-HCI (pH =
8.3), fHIR 37 CH«ft 6 h, Nikon fif#l%5%
(SMZ1500) M. .
123 HLAYIH  BUEE BRI R R
# 10 #, H Bouins ¥ [E & 24 h, i85 (AICI,
8 g HC110 ml. HCOOH 6.5 ml. H,0 100 ml)
JBLES 24 h, ZE1EKMBE, FEH 50%. 70%. 80%-
90%- 95%- 100% P k51 E LK% 30 min, —
FORIER, B2 h, i, H Leica RM
2016 BIY) F ALK Rtk REAR A HEAT RE DRI
Ul RN 7 um, FH HE Jett, i EE
Jr, Nikon ‘{345 (ECLIPES 80i) Al . M%<,
124 FFEBEE HER EaiR U, RERES
10 ¥, HJIR#ATHYI. 90, HL E-1010
TS TS 2 B B L, Hitachi S-3400N 11
PR E M. IR,
125 X H&Reikartr  HU EAUR G AL E
R 34, 37 CHE 24 h, HATRIHES S,
K g AZ R A2 Bl O Aztee X-Max80

A X LR REE SO DR T FE AL 3 A sl ik,
AT HOTR A, SRATIE £ RfEE
(Mean + SD) FIR.

126 LAMERESHT U EAUR UG S0 FoR
HERIRE 100 M WFEER R, &R U
0.3mg, 50 ‘C T4 24h, KM LEERCE K
HrIAR APy R BR K 1SS BYLLAMEREA A b ik
B Sy,  WEEHT 2 HE N R SR 20 26 o A
iR (FIGFEE 1994),

2 SR

21 FiAMHE
211 SFERAMEE HF N EA L
Vi R B RESGRIALLG, AT 4 Fh
Bt BGRA 1 #H (8 1e). H, b
FVTRTI A Rk, HAREERE (B 1a);
N R N RV, AMIEA SR EIR VT (]
1b); FEvh (B 1o T (B 1d). 2 (F
le) #URBEIRGG . FTE F 2 FEHER, A0
WS, S . B LAk R 4
A, AR, HEAN. FaikE 3 41,
BAMIARERE, HER (& D,
212  WHE/CBEE. PR, KRS T %
Eeg R E . REN TR, BN
WG (B 2a, b)o BEHH. ARGFAEH T 145
i R TR A Rk (B 2a, b)o 1 [E 2
RV 2H AT, BESE. R SR 09 AL B ik
B (B 200w E /DB UG U A,
IR 2%, DMK, R B3R 85 0) F5 A5 A5 i ¥4 o
(B 2d). H[E/DEE T AL R 4 5, Hoh5)
Kok, WEFH. BNk E 4 5], i
W AR NI e R, R AT R HR R
NEE 3 5, AR, W AR (R
1, 2).
22 HFRHRAGE

R AG  GREIR U5 34 R AN 232 B 1 2 R R
A FEERE I A A AR Hd, F
BRIy 5E AN A M, TR RsME (B 3D,



+ 710+ =24 Chinese Journal of Zoology 56 4%

Bl ik
Fig.1 Teeth of Siniperca chuats

a. LAt b, FEYE; o BBUE; d TWRYE: e AN
a. Maxillary teeth; b. Mandibular teeth; c. Palatal teeth; d. Pharyngeal teeth; e. Vomerine teeth.
- Rk —» LB --- P Canine teeth; — Villous teeth

X1 HFEHE
Tablel Thenumber of teeth in Siniperca chuatsi
ILES ks o (KO
The name of tooth The number of columns Quantity (Pieces)
aeiist 4 AN BIR Y 40 ~ 48; RIS EIR Y 26 ~ 34, Rtk 1 ~4; FIENFIRE
Maxillary teeth Wik 28 ~37, Rk 1~4: RAFTIZEIRN 10~21, Rih2~3.

Outermost row villous teeth 40 - 48; Middle outer row villous teeth 26 - 34, canine
teeth 1 - 4; Middle inner row villous teeth 28 - 37, canine teeth 1 - 4; Innermost row
villous teeth 10 - 21, canine teeth 2 - 3.

I AT 3 IAMGRBIRYT 10 ~ 195 HHFIGERGE 40 ~ 455 HAFIERBIRDE 21 ~25, K
Mandibular teeth k10~ 14

Outermost row villous teeth 10 - 19; Middle row villous teeth 40 - 45; Innermost row
villous teeth 21 - 25, canine teeth 10 - 14.

[ 15 Palatal teeth BRERYT 173~ 181 Villous teeth 173 - 181
FUAY Pharyngeal teeth ZREIRYG 110 ~ 129 Villous teeth 110 - 129
415 Vomerine teeth BRI 40 ~49  Villous teeth 40 - 49
23 BCFRHALSY A (Kl 4a, b): BEME T A HEHHNRERNT A,

2 HE RO RIRN BT RN TR ARVME (K 40).
RSN, HEEBERS . FATAFMB. b, F 24 SFREAMBENE
AJREGRAS, WA VFZ LR Rl 4G H 2 R (18 5a) MABRK (& 5b) RSk
#, HAPREDEANTME, TBRCHREE = doRAE s A s, R = AR S
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Fig.2 Comparison of teeth among Coreoperca whiteheadi, Siniperca scherzeri, S. kneri and S. chuatsi

a. BV b, RN o A d L.

a. Maxillary teeth; b. Mandibular teeth; c. Vomerine teeth; d. Palatal teeth.

1 /R, 2. DEEK: 3. RERER: 4. 6%

1. Coreoperca whiteheadi; 2. Siniperca scherzeri; 3. Sniperca kneri; 4. Sniperca chuatsi

WIEBAF AT, FARFAMAZ /N, T
KFNE
25 WRFRTERAR

BRI ILS AR (C). (0D, & (N,
BE (Ca). B (P). B (Nad. i (S). fiE (Si).
(KD, Bk (Fe) FEE (Mg) 11 Mtzx (R

30, Wi R E T o B BRI 8
Heb, B (O. A& (0D & (ND. 45 (Ca)
M (P) ARGHFEZECER, LHE (O,
A 0. B (N EE S AR FH T
T 14%, B8 (Mg). 5 (Na). fiii (S).
i (Si). B (K). # (Fe) NRWFHMET
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Table2 Comparison on mandibular teeth among Coreoperca whiteheadi, Siniperca scherzeri, Siniperca kneri

kb 73 Ko (BO
Species The number of columns Quantity (pieces)
[l b gt 4 BAMIBEIRY 11~ 155 HRISMIBARYE 35 ~ 59; PIE N FIREIRY 34 ~ 54;
Coreoperca whiteheadi A FREIRE 36 ~ 63

Outermost row villous teeth 11 - 15; Middle outer row villous teeth 35 - 59; Middle
inner row villous teeth 34 - 54; Innermost row villous teeth are 36 - 63

B85 4 WAMIREAR 50 ~ 57; TIRSMIBEEIRE 19 ~ 25, Kiki 6 ~ 8 HiEHFIE
Siniperca scherzeri KU 9~ 18 AFIZEIRL 8 ~ 14
Outermost row villous teeth 50 - 57; Middle outer row villous teeth 19 - 25, canine
teeth 6 - 8; Middle inner row villous teeth 9 ~ 18; Innermost row villous teeth 8 - 14

KRB 3 BAMIREBIRY 10 ~ 17; FIRFILEIRE 34 ~ 54; HATILEIRE 21 ~31, K
S. kneri H8~12
Outermost row villous teeth 10 - 17; Middle row villous teeth 34 - 54; Innermost row
villous teeth 21 - 31, canine teeth 8 - 12

B3 #FRiE () MABRE (b) HRARE
Fig. 3 Alizarin red staining of canineteeth (a) and villousteeth (b) in Siniperca chuatsi

En. FM)ii; De. FAJ5i En. Enamel; De. Dentine

B4 A%, BBWRE HE 6

Fig. 4 H.E staining of canine and villousteeth in Siniperca chuats

a. RWGHAY) (1005 b, HBRREAY] (100 . RA#EY) (10 X,
a. Sagittal section of canine teeth (10 x); b. Sagittal section of villous teeth (10 x); c. Cross section of canine teeth (10 x).

De. A ; Dt. FARFUNE; En. FMii; Pu. #fiflf De. Dentine; Dt. Dental tubules; En. Enamel; Pu. Pulp
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Fig.5 Scanning electron microscopy of canine and villous teeth in Siniperca chuatsi

a. REITI; b, ZRERVIHYI. a. Sagittal section of canine teeth; b. Sagittal section of villous teeth.

De. FAR; Dt. FAF/NE; En. FMF; Ep. Kik:  De. Dentine; Dt. Dental tubules; En. Enamel; Ep. Enamel prisms

R3 FREMBBRETREAR

Table3 Elementary compositions of canine and villousteeth in Siniperca chuatsi

JTE K15 Canine teeth (n=3) KEAIR K Villous teeth (n=3)
Element JRALFT S H Weight (%) T EAMLE Atomic (%) FURTI4MEL Weight (%) BT F4rH Atomic (%)

T Carbon (C) 33.67 + 8.98 42.79 + 8.58 35.67 +5.80 4433 +5.03
4. Oxygen (O) 29.24 +0.89 29.43 +2.44 33.02 + 1.46 31.41+2.81
& Nitrogen (N) 14.25+2.03 16.04+1.13 1612+ 1.24 17.34 +£0.90
£ Calcium (Ca) 10.96 +9.31 5.67+4.42 6.10+4.03 2,03+ 1.82
B Phosphorus (P) 7.62+3.54 438 +2.45 450+ 1.63 1.89+ 1.13
4 Sodium (Na) 1.48 +0.58 0.96 + 0.34 0.86+0.14 0.57+0.10
W Sulfur (S) 0.86 +0.22 0.41 % 0.08 0.47+0.25 1.12+0.85
£ Magnesium (Mg) 0.12+0.12 0.10+0.10 032£0.16 131115
%t Silicon (Si) 0.23+0.23 0.12+0.12 - -
#f Potassium (K) 0.18£0.09 0.07+0.03 - -
# Tron (Fe) 0.17+0.17 0.04 + 0.04 - -

#, EA S HAET S A I 1.5%.
BERIRKILEHR (O & (0). & (N,
FE (Ca). filf (P). 84 (Na). fii (S). B (Mg)
8 Myt (3R 3), JREE /7 AR+ 4 bd%
FEOBL P98 b, Hodr, i (OO & (0D & (ND.
5 (Ca) FEE (P) AZEBREHFEILEK,
H (O, & (0. & (N) B EH AR
FHWHEGEL 14%, 8 (Mg). 8 (Na).
B (S NEEBERATMEITLR, HEHEDE

AE T o LA T 1.5%.
2.6 RS

N EEY N TRAR b Rt 2t 2 N
(B 6a, b). Hrr, 3277.20 1/em BT 4L I
Wlg S OH JE[HF, 2 922.70 1/cm B3 4 W i
I C-H 3£, 1637.80 1/em. 1 536.26 1/cm
Rt A P PR AT W S T i (4], 1 410.53 1/ems
871.69 1/em BHITAL MG COs™ 3,
1011.48 1/em+ 599.67 1/cm. 555.06 1/cm Bt
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Fig. 6 Infrared spectrum of the canine (a) and
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