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SISO G, 38 I AR KA 23 SN P AN [ A¢ BE 1)
PUMERL ZE 2595k il W (Letrozole, LET) 5 fth 548 2%
(Tamoxifen, TAM), 43 7 40 ME 5 25 A5 Al % 42 T E
WR G2 &M, ks, DIME
WE POERUULAH i = BT R B e bR, 45540
IRHE DRI 1R 2T 5 M, SRR F I o 470 i 23 0T M 2 B
£ IR 7 AU 5 )
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1.1 ESIRF

1 %8 B FR{X(BIO-TEK), % PCRAX(My-
Cycler, BIO-RAD), q-PCR{¥(CFX Connect, BIO-
RAD), il & 5403t B 1 (Thermo Nanodrop2000),
S F Bl RE S DRI A (A BB R A D),
175 B0 HL(Eppendorf centrifuge5415R).

T At ZLE 25 (Tamoxifen, TAM): 4> & A
371.51, 2lifE>99.0%, M H Bl ik 3 Wil 1) 4 PR A A
K il (Letrozole, LET): 431 4285.31, 4fi &>
99.0%, M H 1 Jb 3zt i 2 A PR A 7] . — LR
(DMSO)Y [ i A AR R A H] L Hh =
i R A 1 R ) TR ST S e s
WG B 5 A TRECKIE) A PR 7 (TaKaRa bio-
technology). SYBRYY & & PCRIA &M H Ak 5
FEA AR AT PR A A
1.2 SEIEMR

SEEIG T R BB I ) 1 b P — A
IR, 3—4 W, WG 21K (0.14+0.01) g.
KR HITE(28+1)°C, BERIRFF M 14h, HEI 10,
S T AK O S OFBR UG I B R K . S A 75 S
50 2 PR T Y — 8 5, O A T U [ A A
HEAT S5
1.3 S

TEX M2 PR BRI 5T, LETAH TAMIPIK
7300 pg/L N3 H %, WA W5 HLETAITAMAY
H A H W (Oryzias latipes) AT % 5, KIN300 pg/L
LA FILET 5 TAM#S A 5 e A B e ok il
A S SR T 15040250 pg/LILETFI TAM B A
YR EVEBE B A0 AT IR M K A R i, 25384
JH ] B SARURIF 5 3 1) — H R SE (DMISO)E Ay
By, %Ry DMSO4L, HIR ¥ 4110 uL/L.
TSR FR LI AET LAAGL AT, R Ab 3 15 A
A, FAPATRL IR 254 . S I, A% LT
FIC 5015 A [R) 25 400 P55 1) KRR R K 3 25173, £
UEFRFE KA R 25 P FE AR e — 30, TR F b #y
SEBE KR PEHRIZE(28+1)C, B RARER G 14h,

PEHE10h. A K 2 M A P R (TR H L AR TR
i TR 7T A, BRI AR TE2%) . R
I B TS G 45 R, ST A PUMERL 2% 2 R R AT
DA A3 B 2 £0 I S8 A IR AR SR Bl % . AUk,
ARSI RESES ], SRR IUFAE . PRERTILA, HORE
A2 12h, BORE R RS 7Rk B EAT o dLrbdh 2
RNA [FE i I UG 2-80°C ORAFEAF H

14 IHTE

FFAE. MBEFALAALR R Hm =8N E
53 M BENLES A A P (2 SR I A 1D 58 4
KL AL2L, Wi R A I A 400 — A FE, Jrb BT
(0.0041+0.0027) g« P HE(0.023+0.009) gAl LA
(0.034+0.010) g, 73 Ml % M & (g) A (uL)=1:
105 1:20. 122000 ANTCK LB, 21K G 1E4°C, 2500 1/
ming&fF N B 10mine U EIE W, A8 H vl = w0
IR £ (GPO-PAPE L) s H it — 55 &

BFRARZE AR SERT L EEPCR R B AL
e R fa A1 2R, B0y HHIE 41 24(0.0041+0.0027) g,
F5 RNAFE D B EURRNA, HAERRE ANt
HEPETE W Apg0/Argo A B RN A BE, AR J H 4
HC SV RN A s 3 sk A1) 65 I i 5% CDNAL
YENCBI E & BIDGAT2. MTPHIFH, SR 50 1
primer5.0% 115 14, B 519035 B s A HE ARk
WA R AT ERG FEA AR T . iR S 2850
S 5 PCRA A 1 1 22 =R J3E AT 5L I 9% ' 52 S PCR.
HArBhB-actink K24 N 223K, ADMSO4H 4 4t fi
Y, 5 J5 R 2R AT SR AT
1.5 HEFKITSH

BT $os R H SPSS 1 7.0 A 84T #L K 25 7 2
43 M7 (one way-ANOVA) & Tukey ik 56 45 2 [F) 2 5%
PEo I E R AP Abr R R R o

2 R

21 LETETAMEZEZEMHD &R, AR
AL H it = BERI 520

50 pg/LILET 0] LA | ke e 11 B 5 £ 1) JH A A
P P H 3 = 8 (2 3 1k (P<0.05); 11250 pg/L
AT AMI 5 | o 4 BE 5 £ 9o — 1 3% B A
(P<0.05, % 2).
2.2 LETSTAMZ T4 BE S & X B BT B A 50
FHEXERRIEEM

W TR, PIRK EE LETY g /s CYP194
WEVE T (P<0.05). PIFMKFEMLETSIW A 51iE
ERoEEMEZE 57 (P>0.05). PRI TAMI BE
S CYPI19A S #VE T I (P<0.05); M50 pg/LIH
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Tab. 1 Sequences of real time PCR primers

gl’?jﬁeiﬁ 3147 SSequense (5-3') Sou?c[j%oﬁvr/?mer
B-actin F: TCTGGTGATGGTGTGACCCA i 2™
R: GGTGAAGCTGTAGCCACGCT
CYP19A F: CTGAAAGGGCTCAGGACAA Shi, 2"
R: TGGTCGATGGTGTCTGATG
ERo F: TCAGCGGTTCCAGTCTTC i
R: CTGCTGGTTGTGGGTGTA
FAS F: GGAGCAGGCTGCCTCTGTGC 545 ™
R: TTGCGGCCTGTCCCACTCCT
DGAT2 F: ACGCATAACCTGCTTCCC PN
R: TCCTGTGGCTTCTGTCCC
PPAR0 F: CTGCGGGACATCTCTCAGTC 5 {532
R: ACCGTAAACACCTGACGACG
CPTI F: GCATTGACCTTCAGCTCAGC 545 ™
R:CTGCCAACACCAGCACGAAC
MTP F: AAGATCAGAAGCCTCTATGC  AH5Y

R: TCAACCAGACATTTCCCT
APOA-]V FFAGCTGCACAATCCTCGTCTGC GM Her, 2%
R:TGCAGGAGCCTGTGTTTGCCT

*2 RO&HE. AiE. ATHERSE
Tab. 2 Effects of LET and TAM on the triglyceride content in
liver, viscera and muscle of female zebrafish (%)

415 I G -2 WHEREG &= LA AR & &

papiebzl 3.45+0.49" 7.08+1.03° 4.26+0.75
RIELET  4.61£0.33 11.342.64° 5.33+0.99
FWELET  3.75+0.75° 6.84+1.96" 4.52+0.85
RIAKIETAM  3.69+0.73° 8.14+1.11° 3.7841.29
FIRIETAM  1.5240.04°  5.00+1.61° 3.45+1.02

e B ROR R PR AR AEZE, 7] — FbRE AN R B ROR
Z5W#, P<0.05

Note: Valuesare the mean+standard errors. Values in same
row with different letters are significantly different, P<0.05

TAMAL BN e ERa 5. 35 1R 1 (P<0.05), 250 pg/L
I TAM K 5 RERaS | 1 & M2 5.
23 LETSTAMZEZ MM D & HRFAEAER K
R EERIEH T

Wil 207, PRI FE FILETH 6E 5 1k g 15 12
A HBFMRNA(FAS) W & P E i (P<0.05), 1tAM45]
JE T AR 1) H i = B2 B I (MTP) R 8 35 1
F(P<0.05); K I TAME [EEMTP 2 25 P i
(P<0.05), {H & & B I TAMA! 5 EMTP B2
(P<0.05).

3 iTig

AHWFFEH 1B LET 5 TAM M R 254 45
1) S O 2% e 2 R TR R M R 2% 2 AR B e T A
A DA I 38 A MU 2% 52 A S e R I A
1525 PIFIKIERLETS I T CYPI9A T M,
A MEB R 10 A AR © 32 21 25 B 85 1 T
M0 A 17 5 0 &5 R 3R W, IGVR I LE T I Aff 3 2K
JIG 105 0 EPE BE T 5 LR IR R . AT AR
FERI Ik Sk E, WM BELETYE S AL T I I R4 1k
B (FAS)ZRIA W3 L, Siokr A () H i = g % s B
H(MTP)#i& 8% T, Bl =84 skER
DGAT2A5 Eli&a®y, g 73 ffAH DL N CPT-1H1
PPARaWH F %, XIR/RAELET Ak B A e 1k
BES R, BT e R A H i = Es A . fg
TR A T AR e flir . X FMTPIIRIE
W, 3 OBk 55 I Ty — 15 1) BFAM R IS I RO,
MM 2 FECH M = EREA P R . 5 A0
FUAHIARL, MEBR 2 B = (/N R & 5 AR I B B AR
P (A R S, FEARTT ST, BRI
IWRPEILET 2 25 5, MEVE BE 5 £ 1) i 1 4 Qi 3 DR A
A BEARALL, SR T sl 4L 2R R 0 AL & 1T 55, A A KK
FELET 2 2 2 S SUH AT AT H v =B &R, 3
& R P LETHI AR 51 %5 41208 H i = lg 1
FUR . g LR, WG T M o i NS i Q8 )
M FEAS R ZRVE 1, AN R B MESS R T A AE AR
[P0 ARAR G AE I AE &A% . 0 LA 3h 4 1
WEFEER B, MEWER A BORE O 1) 05 A AL B 1 e = 25 44
N A SR 25 1A BB, AT T 0 £,
L E I 3R B = 2l 3 T I At P 20 A R TR VR
AT R RE AR o AEA S, P RR IR 1)
LET##& % N il T CYP19AMRKIA, & BT 5 51
(P P R W B R A R, XA R R TN
(1) I U7 AT R 4 O 26 15 4 o PR E 3R IR P B 5 32
FOV IR B A7 AEAR O, (1S — 2D

FEARSZRG R, RS AR ETAMWB S T
CYP19ARI N, (R B TAMIG G T ERalf) T
We AR, SLETRURA, ZEASLLK HTAM % #2
FBAT TR E AL R ARLES, IR 107 e i 2
RS TAMARERA A B3 T % SRR g R,
bR () T AM 22 % [R] )5 2501 7 1R 75 BB (FA.S) R
NE Wi 53 il FE RI(CPT-1, PPARa) H L R Mita3h, %1
NE WA AN 3 i3 BT N B o TR B I TAMS |
ST MTP 1, AT AT B8 AR v — 1 1
ANEEIZ X AT BE ST 12 I A 7 A0t B A T 1)
JR I T EE TAMAZL N 51 T MTP ) i, 5%
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Fig. 1

Effect of LET and TAM on hepatic genes related to estrogen synthesis and estrogen receptor of female zebrafish
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Values in groups with different letters are significantly different, P<0.05; the same applies below
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Fig.2 Effect of LET and TAM on hepatic genes related to lipid metabolism of female zebrafish
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Abstract: In higher animals, estrogen can regulate lipid metabolism of females; however, whether estrogen regulates
fish lipid metabolism is unclear. To explore effects of estrogen on lipid metabolism in zebrafish, letrozole (LET) and
tamoxifen (TAM) were treated female zebrafish (0.14+0.01) g for 5 weeks to measure triglyceride (TG) concentrations
in liver, visceral and muscle and the expressions of the hepatic genes related to estrogen and lipid metabolism. The re-
sults showed that low dose LET significantly increased TG in liver and viscera but not in muscle. Low dose TAM did
not impact No TG content in all tested tissues but high dose TAM significantly decreased liver TAG. LET and TAM
significantly induced CYP194 mRNA, and low dose TAM decreased ERa. LET increased FAS but decreased MTP ex-
pression. DGAT had an increase tendency, and CPT-1 and PPARa had a decreased tendency. It suggests a dyslipi-
demia symptom in the LET exposure groups. Low dose TAM reduced MTP and high dose TAM enhanced it (P<0.05).
These results showed important role of estrogen in lipid metabolism in female zebrafish with a complex dosage- and
tissue-dependent pattern.
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