¥ %74 & Chinese Journal of Zoology 2013,48(4) .588 ~596

HERERREERKNEHNSAXE

5 0 2xg® EE£Y AEe® Ipp® I #° przC
D Wk BT A% RS SOOI 17 5 2 WO 5 A I S M T 90 % I 110034
@ MEKFIEEE B A AR A 264005

WE . NS WK (Bufo raddei) W I TE AR 75 J B 01 Bz Ik 19 Wl G485 /g e o, SR B G19,G22 ,G26 ,G36
GA41.G43 Hl G46 3 7 A~ & F W IR st 0 % S 4 05 U v K LR 1993 3B B2 Bk U0 ), R HI HL E Fll AB-PAS 4L 5,
J7 ik SR T R R S R E BT IR HEAT T AR A i, &5 R ARE L 7E G19.G22 Al G26 R i) 3 iy
¥ 1 2400 ; G36 IRHi} K2 ARk 4N BB S M B BCE S IE AR B T R F W DO 7E G4l BEAR M T R 2 2
20 L 04 4 £ 5 G43 31 58 BT 2 1Y L R A g, b 4 A A B AN L R 2 R R TR AR . GA6 R R E R R LB A
R 20 00783 A S T TR B AL T I A Dk 25 R, O S AR B R N R A ) B A 200, W L ) A R
H B B 2 AR Ak 5 AR A BB 2 ) B Y SR IR

KR AL IER IR RS R E s BIME

FESEE:0954 THARIRAD:A XE|HE:0250-3263(2013)04-588-09

The Structure and Development of Larval Skin in Bufo raddei
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Abstract: In order to reveal the skin microstructure characteristics during metamorphosis of Bufo raddei
tadpoles,,we observed the continuous paraffin sections of skin from seven developmental stages of the tadpoles
(including stages 19,22,26,36,41,43 and 46) and the dorsal skin paraffin sections of the adult toad. The
structural development timing of different skin layers was observed by H. E staining and AB-PAS methods. The
results showed that one layer of cells existed at stage 19, stage 22 and stage 26 skin epidermis, and the cell
morphology and the number of layers between the dorsal skin and the belly skin showed significant difference at
stage 36. The structure of cells in two layers of the skin epidermis was basically completed at stage 41, and the
dermis structure was completed at stage 43, in which the micro-vessels (capillaries) and two types of the skin
glands could be observed. The skin thickness and numbers of glands and micro-vessels showed significant
difference in different regions at stage 46, and were significantly different from the skin structure of the adult
toad. The results indicated a close correlation between the development of the tadpole skin structure and its
living environment.
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Table 1 The head skin glands measurement data during metamorphosis of Bufo raddei tadpole

W #E Dorsal 53 Ventral )38 Lateral
KEW o MR 6 348 2 g R R
BMEME  Develop-  gfkmBL " Density of BkmER BkEA
. Total density . Total density Total density
Skin gland  mental Gland area R the eyelid Gland area 4 Gland area N
) (%10 *4 L ) (%10 *4 5 (%10 *4
stage (pm?) ) (x10°*4 (pm™) ) (pm™) )
/pm”) i’ /pm”) /pm*)
pm”)
B WLIR 43 418.42 +14.60 1.00 1. 06 352.01 £10.77*  0.63* - -
Mucous X
glands 46 925.94 £10. 23 0. 67 1.59¢ 602.73 +9.24%  0.75° 855. 16 +24. 624" 1. 064"
TR % 43 657.87 +11.70 0.27 0.36° 631.66 +17.23*  0.25 - -
Particles
glands 46 2 068.40 +10. 56 0.37 0.80 1758.60+15.09* 0.31* 2 054.50 £10.23*" 0.21%"

A 7R (7] — P Ak 4 I 0 B (A 30 5 3 740 2 i) g S 2 S 0 AT 5 B b s IR — 0 Ak A A A 0 708 5 S 2 i Y 22 S
I3HT 5 C e Fon MG AR % 2 55 M S S E R R E R R RS FRRRREEHERR NG F IR B EE2ER, KRR AR
T FMERS S - 7R G4A3 LN 3R 5 MRE SR AT 2

A, a indicates comparison of the same index among the ventral ,the lateral and the dorsal; B,b indicates comparison of the same index

between the lateral and the ventral; C,c indicates comparison between eyelid density and total dorsal density. Capital letters indicate a very

significant difference, and lowercase letters indicate a significant difference ; unlabeled represents no significant difference, “ - indicates

no significant difference between the lateral and the dorsal or the ventral at stage 43.
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Table 2 The thickness of the skin layers at different developmental stages of Bufo raddei tadpoles

2B Epidermis

H 7 Dermis

A N . S L Rk
Develop- pUR 23 1¥ina %@ FE S 40 o iy B ig BN R o 2 ﬁ%@
mental Obséwed e Basa.l cell Thickness Epidermal Cpm) (pm) JE
region Cell height . Looselayer Denselayer  Denselayer/
tages layers (wm) (pm) thickness/ thickness thickness Total
Total X
thickness thickness
1o % Head 7 %B Dorsal 1 6.76 +0.34 6.76 +0.34 1.00 - - 0. 00
5 %K Ventral 1 6.58 £0.45 6.58 £0.45 1. 00 - - 0.00
€22 S Hoad 7% 3B Dorsal 1 9.52 £0.29*  9.52 +0.29* 0. 87 - 1.39 +0.28 0.13
J 35 Ventral 1 9.12 £0.46%  9.12 +0. 46" 0. 87 - 1.42 +0.22 0.12
626 3 Head W Dorsal  1~2  8.5220.29"" 13.39 +0.36"" 0.88 - 1.81 £0.22"* 0.12
JE#B Ventral 1 ~2  8.15 +0.52*" 13.38 +0.98*" 0.88 - 1.91 £0.23* 0.12
36 3 Head Wi Dorsal 1 ~2  6.37 £0.32°% 14.43 £0. 528 0. 80 - 3.71 £0.24*" 0.20
JEHE Ventral 1 ~2  6.20+0.51"% 14.28 £0. 46" 0. 80 - 3.68 +0.35"F 0.20
cal 3 Head W Dorsal  1~2  7.08+0.40% 14.15 +0.47% 0. 68 - 6.53 £0.20"" 0.32
M Ventral 1 ~2  7.08 +0.26*" 14.02 +0.35* 0. 68 - 6.61 £0.28" 0.32
o4 3. Head Wi Dorsal 2 ~4  8.05+0.48"" 14.00 £0. 40" 0.39 9.76 +0.67*" 12.60 10.30““\ 0.35
JEH Ventral 2 ~4  7.81 +0.38"" 13.84 +0.39" 0.40 9.19 £0.59*" 11.31 £0.35%  0.33
B Dorsal 3 ~4  9.68 0.63*" 17.50 +0. 62*" 0.32  15.21 £0.40*" 22.03 = 1.04"" 0. 40
G46 3 Head f@#B Ventral 3 ~4 8,22 +0.53"%C 14,87 0.45%"C  0.34  12.31 £0.40"¢ 17.10 0. 50**¢  0.39
3 Lateral 3 ~5  10.04 =0. 82" 24.39 £1.05*%¢  0.41  15.60 +0.33** 19.79 +1.05**¢  0.33
H Dorsal 2 ~3 5,38 +0.33° 11.22+0.33" 0.37  12.24 £0.62"  7.34+0.50" 0.24
G46 KT Body B Ventral 2 ~3  4.84 £0.43°Y  7.37 £0.66“" 0.32 9.14 £0.55°Y  6.87 +0.45" 0.29
M3 Lateral 2 ~3 5,24 +0.42"  8.44 £0.44“7 0.34  10.99 £0.62°" 7.21 +0.32" 0.27
Eﬁﬁﬁt UKF Body #¥#B Dorsal 5 ~8 18.00 +0.72*" 60.99 =1.53"" 0.11  195.94 +1.77*%288.91 £2.80*"  0.53

A F7RE UL B £ R 5 Al 2 I ST () 54 A Ak 35 P 22 53 A0 AT s B b Ron R — T S T — R L 22 S A BT C e R
71 T 00 8 S K % S DB B 5 0 B MR A IO 45 ) g S 2 4 22 S S0 T 5 D L 3R Ay W KT S B bR A% )2 TR R 5 Sk T B IR A B 445 A
WEERERIINARKRE FHRRERN R F ARNG FHFRRESDHF, RPERBLRFE2ZR. -7 RoR AR 0B

4ty

A, a indicates comparison between firstly appeared structure and the same structure appeared at other developmental stages; B, b

indicates comparison between two adjacent stages; C, c indicates comparison between the belly skin and the side skin; D, d indicates

comparison between the body skin and the head skin of the tadpoles; Capital letters indicate a very significant difference, and lowercase

letters indicate a significant difference; unlabeled represents no significant difference. “ —”

appeared.
R3 B ELRRE AR R BB A MBI E R LR
Table 3 The comparison of relative length of the
head skin capillary of Bufo raddei tadpole

17 i AL HI R K
Developmental relative length of the skin capillary
stages H# Dorsal 55K Ventral
G43 0.31 0.16
G46 0.49 0.33
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indicates that this structure has not yet
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Hh i i e I S0, O 00 R S B S b i BT
P J2 0 A 1l 1) DX I, BV B A i B A 4 Y G
PR BE 77 19 35 IS 40 B = A PR AT 2 BE 1Y A 1k 48 e
JZ  [] B 2 08 484 J5E ) % 5 30 R G 40 i 3 o o 30
A S ) DX I BT 0 2 R R R AR Y
TFU o MR s 0 i) LR B4 i S 4 4 TR
AT WRIRHES T, ORI 58 T B IR A BT A 5K



594~ Y r ik Chinese Journal of Zoology 48 %

AE T, T L g 9 990 31, LADR 3P B A AR AR 19 52
bk, G4l KB JZ MM EREA S, BT
W S F) DX IR P 2, PP A 0 L A A
AN T3 B A BT By 21 A e A ) B2 45, o
JO7 R i B 358 A A A 0 20 9 5 G43 B AR 58
JCT B IR A R A R B R 2 ~ 3 SR A
J, TR 43 A A DB JE R I A 2 L LR A B AL
JZANECE R 4R, H S A R Y B AR i A A
B IR MR, AR A6 Bl = 5 K 14 iy 13 - R 00 9
TREPT 5 B S5 K FE Rl . GA6 B2 Jik 4% 417 45 1
I REHE— A 583 , 58 ) T 3 N fili b 2 3% PR 058
AR B TR AL 2L S5 R R A

3.2 EHBHEESERNXR EMHKE
SRR 1) Bz JER R A J2 R o0 A A R B B IR,
BRI BN R R (A PROBORL IR ) |,
O AR S AR A T PR A S AT O 07 A
WU R AR o W T PIRIIE BRI 2 5 1 0%
i 2 S, T 2 H il P ) A 5 3, B R P I
A H B A E AP AR o B RO A4 23 1 )
— 75 AT LAEAA R i — 2 R4 B BRI )Z , OF
SR FE R Y I A A R TR AR 5
— 7 TH A P 2 28 0 R A A A [] S ) - e 7
JEA W DX 3 5 5 B S M R A R AT O A
HE YN Z (REWI A 2004, bk SCIA4F 2008) .
PP SE BEAA B IR B o R, R U AR A R
U R I5E AR B JER UL B 0 W6 0 v BT A B A
JIRHE R BRI R PURUE Y BT AR
s o T PR 2 Bz Bk Y B A8 BE 0 (2R WA
2004, £WHSE 2010) o 48T UE w5 R ek AE B iR
AT A G410 75 3B Bz ik v RE A WL 2 IR 1Y
FEAE  TETT B R /5 /Y G43 W ks I A T
— 7 BB A, LR R AT DR /N R L
Sl 4 o DI HA, LA IO 7 I i 4 W ) Uk il
5 T AR IR K | e By 32 B el B o TR S8
AR RE WY GA6 I R A Y AR A T W]
AR ARG, (FL AR R /N S0 GA3 I I T —
et o YW fE G43 M) 3 2R IR A 1 kA,
T GA6 U] B4 IR AR A8 45 A4 A 2y E 75 1 A 31 1 ik
— BB 5E . U] UL, K R A T R ) Y
RE SR RA RGBT A5 A

A8 58 3%, H BRI 09 2E 55 e A8 a1 RS
I3 B UEE

3.3 EHREANENRESERENXR &
PP SE B AWF A v , B JER IR I A 36 A 7T 2200
HIVEHT . A S8 e 28 IR A e IRk L e
B 2 AT R R T A LA Y oA, S Sl W R A SR
B b A B A0 I Y 43 A (Schwinger et al.
2001, 5K Bt 75 4§ 2002, fifi 5 #6 5 2004, 5 [ 55
2004) fER WA K PIRGSRANR K F 5 7 b R ik
BANMAE A A s . BT EIRAIK K H
2 GA2 I, R F 58 G O T P 45 1 A ) B PR A e
PRAN 2 AR G5 3 A 5 Ad 1) D9 BT 4 2 108
fitio BREENERE LE PR A RIT KR TEAN
TKIRIE ) i )y i 5 2 0 22 10 40 SOk b A 0
PRy R 07 il A= 3 B B H T A 20 I
FWL P — 0% R T AR RAER, Bk T 9148
S Sl T TR A A, 3 s R ik AR A — S 0 AR Ut
Lo HACTE HT RS 1 2k Z 17, KRR AIETT 46 1 AH I Y
ZERA . TERTRCM LR 1 G43 TR AR N
Yy nl DL Z2 i T 40 1A A, HLT A 6 0 1A Y
AHXSAE (0. 31) 2 MR (0. 16) 1) 194% , LA 1 H)
AR T AR R A S S i s R R
TVER KT 1 GA6 , B UfE FEA T L) 15 7K i A
135 2y, W 3 T 2 0 AR X (0. 49 ) AR
JEFR (0. 33) 1Y 148% . $it 7 4l W L IE 6 Bl ,
JER W1 ) BE A B A R, A T DL O B
B DARIET 8 R T B 1k 7K 43 B9 2% T A 5
JE I R AR R

3.4 EERASTUSEREMWMXERE 16 AB-PAS
¥ (] M) 35 W8 - A R 55 R IR R i) of, il T
TR Ve Z 2 0 b & A7 R Jk (-COOH ) | i iR & (-
SO, H) Fl # 2 & (-OPO,H, ) , AT # AB (pH 4
2.6) H MRS T PAS n] fifi b 26 20 2
LTS, ( Zaccone 1973, %5 18 B 45 2006) . A B
FUAE H : PR B 2 B AR IR Sh BLA T AR R BR
S F HT VR T IR 1 G 22 0 RE 5 A S0 B
IER R HAE R R A (T R4S 1994) . £
W IR IR ISR G26 22 T Y B JEK 4 M L B 7E AB-
PAS e o By €, M G36 JF iR 1 2 B L
BathE, Hh kG PENEG, 2R E
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B kR iE BB
1.G46 MIE(H.E); 2. G46 E 3 (H. E) ; 3. G19( AB-PAS) ; 4. G22 (AB-PAS); 5. G26 (H. E) ; 6. G26 (AB-PAS) ; 7. G36 5% ( H.

E); 8.G36 I (AB-PAS) ; 9. G41 1535 (AB-PAS); 10. G41 [ (H. E); 11. G43 % (H. E); 12. G43 ¥ (H. E) . 7N =

10 pm,
Explanation of Plate

1. Lateral part of G46 (H. E) ; 2. Ventral part of G46 (H.E) ; 3. G19(AB-PAS) ; 4. G22( AB-PAS) ; 5. G26(H. E) ; 6. G26 (AB-PAS) ;
7. Dorsal part of G36 (H. E) ; 8. Ventral part of G36 ( AB-PAS) ; 9. Dorsal part of G41 (AB-PAS) ; 10. Ventral part of G41(H. E); 11.
Dorsal part of G43(H. E) ; 12. Ventral part of G43(H. E). Bar =10 um.

EP. 7 ; BM. JEff; BC. LA ; DL. BU%JZ; SG. /NI IRIAR; FC. BUEF 440 s MG. FHR IR s MA. i & s PG. UKL ; CU. £
Jpigi s

EP. Epidermis; BM. Basement membrane; BC. Basal cell; DL. Dense layer; SG. Small glands; FC. Fibroblast cell; MG. Mucous gland
MA. Microvascular; PG. Particles gland; CU. Cuticle.
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