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Water Temperature and Estradiol Affect the Growth and Liver of
the Chinese Giant Salamander Larvae, Andrias davidianus

GONG Xu-Dong TIAN Ying-Fang LIANG Gang”
College of Life Sciences, Shaanxi Normal University, Xi'an 710062, China

Abstract: To explore the influence of water temperature and 17B-estradiol (E,) on the growth of the Chinese
giant salamander larvae, Andrias davidianus, and to further reveal the mechanism of E, effect on the growth of
the larvae, eighteen groups formed by factors interaction among three water temperatures, two E, concentrations
and three exposure periods, were analyzed. There were totally twenty one groups in the experiment when
considering three control groups without E, at different water temperatures. Three water temperatures were 1 —
16°C (drawing natural river water into experimental cement pool), (13 £1)°C and (20 £1)°C; two E,
concentrations were 25 pg/L and 250 wg/L; and three E, exposure periods were 40, 80 and 120 days,
respectively. The post-hatching 60-day larvae were selected for experiment, and twenty larvae were fed in the
cement pool which contained 40 liters of water as a group. The weight of the larvae was calculated at 143, 182
and 248 days after post-hatching. One-way ANOVA and LSD multiple comparison analysis were used to average
weight of the larvae in different groups. In addition, eight post-hatching 143-day larvae exposed to E, for 40
days were randomly chosen from control, 25 wg/L E, and 250 wg/L E, groups at (20 +1) °C, and the livers for

microstructure observation. The results showed that the growth of larvae was fast at (20 £1) °C, less fast at (13
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+1)°C, and the slowest at range of 1 —16°C (P <0.01, Fig. 1 and 2). E, had adverse effects on the growth

of larvae at (20 £1)°C; in addition, the toxicity of E, increased with the exposure time and concentration ( P

<0.01, Fig. 1, 2 and 3) ; vacuolization in hepatic cells and enlargement in hepatic sinusoid were observed in

the liver at 25 pwg/L E, (Fig. 4b). Moreover, epithelium cells in the liver capsule migrated into the inner tissue

in 250 pg/L E, group (Fig. 4c). The growth of larvae might be inhibited by liver damage, which was probably

caused by E,.
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Fig. 1 Average weight of the post-hatching 143 d
Andrias davidianus larvae at different temperatures
(exposed to E, for 80 days, n =20)
[l — E, B AR K Z 0, « 3R 2850 0%
(P<0.01). kil R Ey RERWKIEZ I, A5
BRRIR W E (P <0.05)
Comparisons on different water temperatures in the same
concentration of estradiol, % shows very significant
difference ( P < 0.01 ). Comparisons on different
concentrations of estradiol at the same water temperature,

different letters represent statistical difference (P <0.05).
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Fig. 2 Average weight of the Andrias davidianus larvae in different groups

Pl a b 43 5 378 I 182 d.248 d i S [R] 52 58 41 4h 85 1% F- B R &, 40 d.80 d,120 d 435 /R E, & #8 40 .80 d,
120 d; E,A KR8 E, RESWRIE N 25 pe/L, E,C KR E, JREFWRIE K 250 wg/L, E, B E REGWREMF, ARKR
ZIME, « RRERWEE(P<0.01), (20 £1)CKIR, A E, i REZE, /350 ab.c(25 pg/L) 5 d.e.f
(250 pg/L) RRZERWMBFH (P <0.01), (20x1)C/KIER, AW E, BREWEZH, 25M A5 B40d) . C5D
(80 d) \E 5 F(120 d) KmERWBE(P<0.01),

Fig. a and b respectively show average weight of the post-hatching 182 d and 248 d Andrias davidianus larvae in different
groups. 40 d, 80 d, 120 d respectively represent exposure days of estradiol; E,A means 25 pg/L E,, E,C means
250 pg/L E,. Comparisons on different water temperatures in the same E, concentrations and days, # shows very
significant difference (P <0.01). Atthe (20 £1)C, a, b, ¢ (25 pg/L E,) and d, e, f (250 pg/L E, ) respectively
indicate very significant differences among different days (P <0.01). Atthe (20 +1)°C, A and B (40 d), C and D (80

d), E and F (120 d) respectively indicate very significant difference among different E, concentrations (P <0.01).

25 pg/L B, AAFIEECR F W (P <0.05), FMEZER(P<0.01),

250 pg/L E, 4 FFH5 £t i 2 1 Jm (P <0.01) ,
H25 we/L E, 415 250 pe/L E, 418 f£ 75 %

TEOGCHET L X B 4y 50 4 T S5 ot 3 T e 7
—JR BRI PR, J& 20 ~40 pm, 3 ~5JE 1
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GEFEHEENEKERE
Fig. 3 Profile of average weight in the Andrias

davidianus larvae exposed to different E,

concentrations for 40 days at the (20 +1) °C
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Fig. 4 Comparison of liver microstructure in the Andrias davidianus larvae exposed to E, for 40 days

a. XTHE4; b. 25 ng/L E, 4; c. 250 pg/L E, 4|, a. Control; b. 25 pg/L E,; c. 250 pg/L E,.

EC. LR4iMd; He. AFARAE; HS. AFiMLSE; ME. SEAK R 40ML; VH. 25 AL AT 40 ML .
EC. Epithelial cell; He. Hepatocyte; HS. Hepatic sinusoid; ME. Migrate epithelial cell; VH. Vacuolization hepatocyte.
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The Greater Flamingo ( Phoenicopterus roseus) Found in
Keluke-Tuosu Lake

20134 11 A 12 B, fEH A TGN T & 52 -0 R W) A AR R 5 X T & 50 ) 78 9 2 A K 1 X8R (37°15707"N,
96°51'06"E, ¥k 2 803 m) Wil B /NEER B W & MRS R X TAEAGWIWEE, 11 H 12 BA 7 RIEE T, H
5B ME (Anser indicus) FRRRMG ( Tadorna ferruginea) #HFE, 11 H 16 Higs#E 3 K, JH 2] 1 AL Hipy 5L -4
W ORAIATHEEMLT), 11 A19 BT HE %, JF2 AT 11 A27 B, WEE 16 d, G EBg
BB RE TR EEIEAFHIE S KT, KR, SUFKE 6, WA, Wb e dB s sk R & o km e, B
W 3P T 50 BB AR 62 19 12 R AR (L B0 R 8 AR 30 L0 SRR AE , A 1 SCRR S (2R 1805 55 1989, A6 k4%
2013 ) %52 Jy K L1 ( Phoenicopterus roseus) , N7 W48 B A0 M & Fh .

KL JE T 404 H (Phoenicopteriformes ) Z1 8 %} ( Phoenicopteridae ) [ K ¥ & (TUCN 2013 ), Z 5 T 19 W4
B SR AE A, B4 T R A BN 2 R AFE K (DS AR 2000) , AW R T4 AN EK, ESAICRMER
32 A (TUCN 2013) o 38 #4758 T8 75 F o AR R ML K IEASBESE 1 m) , AnEOKRETEh I BER3% TH 7 K /g
oK o UK A5 B T 6 vl -T2 WAL T 28R ORGP R, T B s IO IROK M, FER WA BRI, KLl
DX A T £ e WK HEAFER W AOK D X, H7ERKX R

AR, T EBEN 2 U B 0 RN IS RE R LI . 1997 F 1998 AF 16 3 4t (1 15 %5 L 5 & KR SF LI 10
B AT XA 500 SR EUEURN 10 H K20 A, I o v 1 2O 2 S Al (g A 2000) 5 2013 4 11
H29HZE12 A1 B, B2 20 &S AAAN AL 1| HoRa#; 2013 45 12 A 27 H o] & 5 W
YAl E 1 2 AR Johnson 45 (1993) Xt 4 [¥] Cammargue i 3 DX R 21 #5407 fA | S0 AR (R AR ) 1R S R 96 18
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T T 5 S 0 1k LR D P AR B 2 R A R N R LD 4 S 3, A T B v I I I e 40T 2 B A A 1 4 1 TR
SR Ty GRS R E T R DR R ] AL R R SR o AT NN OB B T N b AR A FR Y B AN A A T
VLt — 25 W o R L1984y 1 2 T Bk 2k
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