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Morphological Study on the Postembryonic Development of the Gonad
in the Chinese Giant Salamander Andrias davidianus
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Abstract: In this study, the postembryonic development of the gonad in the Chinese Giant Salamander Andrias
davidianus was observed using anatomical and histological techniques. The results showed that the original
gonad appeared 28 — 49 days after hatching, and primordial follicles which were composed of oocyte and somatic
cells began to appear in some gonads 133 to 175 days after hatching. Seminiferous lobule differentiated in some
gonads 259 - 343 days after hatching. On day 427 after hatching, the ovary was composed of cortex with more
primordial follicles and medulla with ovarian cavity ; seminiferous lobules, cavity gap and testis interstitial tissue
were present in the testis obviously. On day 511 after hatching, the testis was composed of seminiferous lobules
and immature lobules. It was concluded that the post-embryonic differentiation of the original gonad in the
Chinese Giant Salamander was similar to that of other anamniotes, and the gonad differentiation of the female
occured earlier than that of the male.
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i & KB (Andrias davidianus) 32 3 E 4 A
M E R 9 SRR R IRt 2 2 sk LA
PR AT e K 5 i e K 1y oy 2 3 ) (&
145 1993) . A, [ A SMA I 3 ) A B
KB G g 2 S AL UE RO A — L
1976, BH & 4= %4 1981,
Gramapurohit et al. 200025814145 2001 , 2= 25 45
2008 ) , {H A % i [ K85 AR B B R ) R B B S
FICH R LA FEAC A R W R G MR A B4R
T o AR SOR R L R (AT AR K50 ) A= B it 1)
WRJG & E AT 18R TE IR (0 ik #) 2 F2H 2L 0
8¢, BTEIR T RBL A S I o3 A 8] S 5 &
R g s LR H MR TR) It Ry R B PR AR
N LA 55 0BT A SR R

U BR rk

2% FH R 85 Pl 1892 78 A b T R BN T
SR A M SR = J5 E T K/ 30 em x
15 em BRL R 7 o 70 2 165 Ak R 5% TR SR KR N
13 ~20°C , B REH K 1 I H M S K
i 9% G145 (2007 ) Fildg 2% 305 55 (1994 ) X K 5 i
6 SR J5 & WS A3 30 DL R AR T 5% 1) EL AR
BR3P I AT 7 d A R BIE G 3 R K
HiAE 7 d.28 d.49 d.70 d.91d.112 d.133 d,
175 d 217 d 259 d 343 d.427 d 511 d fi fik
K2 ~3R(FE1),

2 ( Kamimura et al.

PR AR A4 H (Mean + SD, K5 2] 0. 01 ¢) J5,
B A 4% Z TP ARG, 7 B B A K
LKA (Mean + SD M #H £ 0. 1 cm) , |8
J5 ] 4% 22 W R R [ 5 24 h DL B, R
343 d Z i KRB K H R B 1E AT R AR B AT
3, OB AR 343 K Z JE K 8 [ E S 1
LEICA-MZ125 {440 5 f8088 ™ B B R AR 4 Bt
ZJE BT R A WAL AR (b R AT
BELEREY) VRS ~7 pm, — 30U R 418
MUH.E oo p I E R, 55— AR
FHE 240 ffa Ak 2 T el 14 s 2 15 ( alkaline
phosphatase , AKP) 4% {5, [z i/, L) i 7 JiL 4 A= 5
Ji v A B 240 R A 40 B TR I O 43 AR 22
S X o R A MR AR B A e R Y
YJ i H Olympus BX41 ;2% 1 {8085 W8 28 Fn i &
Leica Q win V, & RFE AR,

2 4 7

KRB ERT 7 d (R 7 d 5528 d (194 52
R DL i A B £ B

49 d B9y, e R BB AT g
F) 2 IR R FE IR, B AR, W P oh B
4 AR AR OE AT, R T R AT R K
2 ~3 mm, LA, B, 18 HE RO R
[T SO TN Ao =l 11 A N R U
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Table 1 The fundamental data of Andrias davidianus observed

RE A NS 8 P3N Rk
Day(d) Number(ind) Weight(g) Totallength ( cm) Head length(cm) Tail length(cm)
R 7 3 0.36 £0.01 2.7+0.2 0.4+0.1 0.9+0.1

o 7 2 0.42 £0.01 3.2+0.1 0.6 +0.1 1.2 +0.1
i 28 2 0.46 £0.01 3.5+0.1 0.7 +0.1 1.4 +£0.1
I 49 2 0.51 £0.01 4.1+0.1 0.9+0.0 1.5+0.1
I 70 2 0.54 £0.02 4.3+0.1 0.9+0.1 1.6 £0. 1
i 91 3 0.61 £0.01 4.5 0.1 0.9+0.0 1.6 +0. 1
HiBE 112 3 0.65 £0.01 4.5+0.1 1.0£0.1 1.6 £0. 1
i 133 3 0.71 £0.01 4.2 +0.1 1.1+0.1 1.5+0.0
H i 175 2 0.81 £0.01 4.8 +£0.2 1.1 0.1 1.6 £0. 1
R 217 3 0.86 £0.01 5.1+0.1 1.0 £0.1 2.0+0.0
I 259 3 1.85 +£0.13 6.0=+0.2 1.2 +£0.1 1.9+£0.1
i 343 3 7.96 £0. 16 10.6 £0.2 1.5+0.1 4.1+0.1
R 427 3 20.16 £0.95 15.3 £0.1 2.5+0.1 5.6 0.1
R 511 2 29.54 £0. 62 17.8 +0.2 2.7+0.1 6.3+0.1
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B 5 ] LA R 400 B AKP sz vy S5t BRI PE T v e i
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549 d Mg BAH L, R 70 d 19T d
(1) %y 850 Jir ks 2 B W O /N S S I B S5 A B
KRR, 7EHE 70 d A 4h 87 H. E Ze (059 4)
Ak A R A A s A 2, O 11 ~ 13
Ao H I R AR AT A 1~ 2 A (A BT
FAR A AZ B 0T LA IX 435 40 M A% Kk, 2 0 B0 A
T AT 4 B T e s 20 M BT B b, B 55 B B
(FIRET:2) .

WO 112 d i 4l 5, T 4 A A IR 7E R B T
KA R, K12 60 ~ 80 wm, %42 30 ~
40 pum , A4 B S5 46 A FE R %) 200 B 50 AT BT 0 .
J BB AR A0 B /N, 20 T pum B AL, 19 5
20 4>, Z B IEIE | 20 B 5L FR T 06, 40 A A% K,
SEORIE I, A B AR D b g i TR A B AN e
KL, 2915 pum, B b, 2 803 4, d B SR
—, FEBR A AR, (L 200 A% 0 4 B 2 () B PR
5 W, B (B 04 48 R A% A G 6, 5T 2 BORLIR , T e
PE, oA B8] A B b (IR 1:3)

R 133 d Y 4 5, I 4G AR A I 2 ZLES R
S 112 d AR A ], 2R e Y A B
S B 1) JEL A% I B A — 20 1 R ) S R I B, e
R ),

TERAL G GBE T, H JE 175 d 4 #6504 A= 5

BRATS S F WG A b B R TR, K 5 ~7 mm, FHorfr,
51 R LA AR TE R V) I R RURDE , BAR
2975 100 wm 5 1A 200 Jifa 0 A= Bl 200 it 75 235 ¥ e AR
L R T 8K ARk O 4h i 450 B
B %, o JEOR 0 B2 0 I AR O 2 2 A X
SE AN i 2 5 TR, A S A AR BE IR AL BE TE
A FE AN Y FE . AR AN A % o0 At B TR
B 5 R IR , 76 A Bl R B350 4 3 v B A, AR 4 i
B 2 HAHES Ry B 1 A AE B I ) J L
A 290 6 ) 50 A X A 2 o (3D e 0 i ) AR B
WK, F B R AR AR B IR O R e, A AR R
A2 R RE  feax e AR A b, A
S 200 i G 0 TR SR I B ] LR LA AT — 2 B
R 4 R, A L 2 A Y T S R A e 3
SR AN Y R B A — 2RI, B s
WO AR I k. @B %50 R
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BT 760 200 B 5 PR 33 A 400 M A R T R, €63 4
WAL 2, o A AN 5T, 5 FAl AR 4k i i B
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B Gh BT R AT 2 KA BE , 5 B 112 d A
Bl , e AR I A 3, 400 i i B S 8 £ 5 R
) AT A /N 200 T 285 S R, 200 A R X A
K, SR IE TR | 4 M T /D 5 v e ) A 5 2 A K
AT, AP LB S 56 A4, 4l
R 545 5, S BRABOA , (00 240 b A K i Vi ol , 22 522
WEIEDE , 4 M B /b, 2 55 g ot (I 1:5)

M 217 d 5259 d B4, 78 A il R A
b, S 175 d B5 2 R AR 28 R 45
FEAAHF

IS 343 d Y R B A T AR BE S O, IR
H 5K 1) 200 42 R A2 Sy s ST R A BB A BT RS i EL
Bl Horb, — R A B AR R AR B SR
BEYI 2 BB, K& 220 pm, H £ Y
160 wm ; (R 40 i /N T 22, 437 F A= 5 B 3% 18 1Y) 1
Y0 52 i PR B S Y A0 A K AR T BB
R e G R T 3450, A5 F A R P9 ) AR 40 £
SRILPRAS I, (F 40 i A% 05 Wi, 2 2 KATF IR s
JE s 57 F A= BE i 9 0% A= B A BeL R T 2 (FE U0 T
AT UL 20 A ), 4 M A K I B, A7 T 48 i R
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e Y fn R Y BT o A N 3 W DR BORCAR AR
B 240 B A i s B 96 1 B 4 S AT AR A
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K24 510 210 F1230 wm S5 424351k 160
F1 180 pm 5 b B ) A 59 AR A, 3 82 2 i 7k 4 it A
A B A LA B, AR Z A SR A T B R
Ak, FEFRIAELLT 4 477 1 O 40 i 14 £
WL EA —, — TR 4 )N A 4%
FEAEFE R B R TH, AWK (2 10 pm) , £
ORI M B, B85 B IR ) — 3B
AR 20 L35, 20 B A G B TR T 3 5, 5 4 A A 41
— R A B AL B 20 M 2z Ta) A R RR 43 AR
3 ~ 4N E I /N TR AT — /N G A 2
o0 7 A B A0 B 2 1, 55 A A AN A B AE A
QA /NI DY 1 A 5 A0 i 22 5 B0 (B | 40 B A% 4K
K, 2920 pum, Je €8 T 52 53 A 3450 9 0RLAR , g4
B, T B 24 B 20 B S R 40 B SR BR B I
WA, {EL A4 5 240 22 ) S BR A . D FE /N Y
A E A A 55 2 AR B A 20 5 A R A b HE 5
FE— B, /N P IR HE BT AS B DU s B, B 1%
I 2 A A /N i DR B A 5 SR A0 Y
W12 o3 A . @TE AR Bl i B 45 0 v B A, 4 A
HEMR IBEE RE = MEEZFIESN
A, i Ab 1 IxX 26 4 B HE B B O % AR (A
iR 1:7)

W 427 d Ay g A B B i — 2B K,
3T A U K R A s R =0 AT W RN U
WK, 9 ~ 10 mm, Hrb 55 1 )2 1Y 28 5l B 52 A
FRIN) B 35 TR S L 25 23 0 A B R i
FEOLBE T A8 1 R KA FE IR € B 2 1k ok B
HOBUImE KM EIE, KIEAT60 wm &Y
300 wm; BEAT A BRH E 2 fbdEH I WL IR B
FE R — 2 2 TR B ST 7 R A 0 A B
Fem bR, AR R LR R Y BN R S R B i AT Ay
hy S TR e 5 5 v e i B S 435 B T )R
60 ~ 140 wm, 3= 2 6 J5 46 B9 3 44 B, B9 3 K /)N
AN—  KIER I AR 0] 35 120 pum, JLF & 4 4%
A B BT EE /N I A 2 30 wm T K BT
VR, BRI S LA D1 76 240 38 R SR e ST 20
R B I P OB B 20 B A% EL AR PTG 70 pm, 54

WURLAR , 73 A ¥ 50, s Vg B v, i o 1, 40
RAR S3A 5], 55 0 BR P 5 /0N 0 O 36 P B9 Bk 4
MIA% BARZ 12 pum, 22 R BURLAR , 70 A A 1,
0 o O DTS R (R T A N I NS
WE IR PR B BT N & D B AN G A L, KA
GBI (R 1:8) o 25 2.3 R KRB A Fl AR 4K
BT 04k S R S B O TSR A BT, KA o
420 1550 pm, B 4253 514 160 1 220 pm; 5
R 343 d 1 T R A 5 AH LL L AR R R IX R
R B5RG 5500 14 4 M5 8 5 40 B i) 4 A B A A
IR ERE A RO AN o AN & B S 8 S T
rh A 1Y 25 R AR AR W] DR A BRI
W AN G 4 A 2 A BB 5 ~ 8 Nk
K /INIE ARG /N i PR B ) 5 2B R /I i 22 1]
Y A 45 4 2 2R N e LA/ () S 4 A
LR Bl 1RGSR T . QA AE /NI YR K Y 4
JHL R A A B, 2 B IRDE , B AR 10 ~ 12 pum, 2
JL 5L BRASEORY , A B A% S IR B 8O0 BJE , A K
(8 ~10 pm) ,WEHE M, Ju B A 34, il B e /b, 1
FR Tk . AAE /NI Ik AT UL /b 6 %) SCRE 4
Z RN RKRIE 4 M5 R A 1% i, 40 M A% 2 AT
AR ERIE G, Y 25T, Al B B AR D R R T
WTENE JILFR B B AL B % AR HES) B AT
AR 20 B =2 1) e 2 A /0 5 (B 90 [P 40 f, 7 3%
SO 200 it () 30 T LSS A A 2 R i (R T :9) 6
ST d Ay REEA R B R 2L A e, H
rh, MESS G B9 S BT O OKR, 2 s R, K25 ~
30 mm, {5 B AS, 5 ASHEIN B i YR AR A i
B e, B W IR A, IR & B B AT U o
HN IR, 7E BP 8 T By D) A 2K R
JE,KE2 1000 pm SR 420 pm, 5 H R
427 d O EAH L, AL EE A B AR A ), R
SR TR Ak B Y6 79 O 240 L O 3 % — A S ~
8 B BP9 25 9, 20 R B0 Bk 4 Jf 5T 9 25 I
ZAE RS (B [:10) MBS RS 54 0] 2
R, SR K 20 ~25 mm, JF 2/3 B9 LS
1/3 B8 WS s il s 74 S5 rh vk ny b B A5 2
WETE , K229 800 wm JE 2%y 500 pm, 5 i}
JEE 427 d BRG B AH Hb, 4120 55 4 32 B AR b R
FEW A5 18 - (D 76 K 55 56350 82 35 vh ' AL OFf 31
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3 W ok

ASCEE L R R, RS B 28 d LA A9
JR T B i 147 A UL 30) i s A A T A o B
49 d [ B BLTT 6 B G AR FE AR, LI I A X
3 AN T D e A i ] L AR 40 i b e i AR
SR, 1 TG B4 2 A 5 R 70 ~ 133 d YR
U AR TE BRATD SR R DA S 1 o3 Ao R, A
175 d 9 2 B RSk, Hrh—RBAERC &9 4
Ak IR BV, A I AR B AR B R 2
LG w1 OS54k 5 O — R A B AR AT SR A BE IX 43 13 )
] ) 2 240 R0 v ol ) 2 A D, R 08 25 31 i)
oA TEHIIE 343 d By 3 KRB, o — Rk
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K /N bR R AR A A IR © 20T 06 ) A S 40
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DA R ARG /N A /N D B Bt RS S TR] BT 45 53
BB AR, KX 2 BMEE &0t Hh
MEPE FE R ST d By B MK HfE Callard 45
(1980 ) FI1 Pudney %% (1983 ) X} i g W& ( Necturus
maculosus ) K5 L 45 ¥ B9 I 5, 45 SL 0k — 20 ] @ 73
e R ARG/ 5 AR RN P X, BL B

S5 T RN MG i defy £ e L R ) B [ A
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EA MIFFE R, J0 3 15 2 5 an A8 BE IR 1Y)
o3 A I ) A AR R TE] 2% S 7R f 2R R, A
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70 dLAJE IT 46 10 4 58004k (5 &5 4% 2002) 5 H
fit: (Coregonus lavaretus) B4 58 B T 54k J5 80 d
Ze AT bR 1) B S 434k, 120 d 22 A5 F 46 1) R S
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A= 3 A Sk B S ) I ) 5 HC At £ 2 A 1
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Lot 49 d B JE R A S, 75 PR A0 M AN A S A I, x 4005 2. I 70 d (¥ 5L R 2R IR, x 4005 3. IR 112 d 1 J5 4R A2 FE IR, x 4005
4R IR 175 d B JEIR ORI, x 4005 5. 75 R 175 d (PR A0 IR AR BLANAR , x 4005 6. 7% 1 B8 343 d i J5U IR B R B BE A, x 400
7. 7% 343 d BORSIEA S 5 AR RS /NI, x 4005 8.t IE 427 d BB SR  OR JEUIE BV | B BT BB ST R O SR, < 4005 9. 7R I 427 d i
K538, x400; 10. 7R tH AR S1L d BB HE, x 2005 11. HABEST1 d RS BLRE AR, 75 A S /N i 5 4R IR/, x 1005 12, 75 B 511 d K
BRI, x 4005 13 78 IR ST1 d RS 59 A2 K5 /i, x 400,

Explanation of Plate

The microstructure of the gonadduring postembryonic development of Andrias davidianus (H. E staining)

1. Day 49 after hatching, showing the somatic cells and germ cells, x400; 2. Day 70 after hatching, showing the original gonad, x400;
3. Day 70 after hatching, showing the original gonad, x400; 4. Day 175 after hatching, showing the primordial follicles, x400; 5. Day
175 after hatching, showing the somatic cells and germ cells, x 400; 6. Day 343 after hatching, showing the primordial follicles and
oocytes, x400; 7. Day 343 after hatching, showing the spermatogonia and seminiferous lobules, x 400; 8. Day 427 after hatching,
showing the ovary, primordial follicles, cortex, medulla and ovarian cavity, x400; 9. Day 427 after hatching, showing the testis, x400;
10. Day 511 after hatching, showing the ovary, X 200; 11. Day 511 after hatching, showing the whole testis seminiferous lobule and
immature lobule, x100; 12. Day 511 after hatching, showing the immature lobule of testis, x400; 13. Day 511 after hatching, showing

the seminiferous lobule of testis, x400.

Co. JJii; FC. BRIANAE ; GC. A BN A ; TmL. JE LA/ Me. B 5T ; Oo. GO B 4f Jl ; PF. JEUAR B IE; SC. AR U ; SeC. 4741 ;
SL. A K /N Sp. K AT
Co. Cortex; FC. Follicle cell; GC. Germ cell; ImL. Immature lobule; Me. Medulla; Oo. Oocyte; PF. Primordial follicle; SC. Somatic

cell; SeC. Sertoli cell; SL. Seminiferous lobule; Sp. Spermatogonia.
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