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Vitellogenin in Xiphophorus helleri: distribution and expression under
17f-estradiol exposure
LI Jian-yin"?, LI Kai-bin', GENG dong-yu', LIU Chun', CHANG Ou-qin', WU Shu-qin'

(1.Pearl River Fisheries Institute, Chinese Academy of Fishery Science, Guangzhou 510380, China; 2.Shanghai Ocean University , Shanghai
200090, China)

Abstract: Vitellogenin (Vg) plays an important role in development and reproduction of fish. In order to study the
expression of Vg in different organs and tissues of swordtail fish (Xiphophorus helleri) and to study the induction effect
of estrogen on Vg in swordtail fish, immunohistochemisiry method was used to investigate the Vg histolocalization in
major organs and tissues of sword fish. Mature female and male swordtail fish and juveniles fish were exposed to 50 pg/L
17f-estradiol solution for 20 d. Then liver, spleen, kidney, intestine, brain and muscle of mature fish were sampled and
fixed and juvenile fish were wholly fixed. Swordtail fish cultured in natural conditions were set as control. The results
showed that Vg mainly distributed in liver, spleen and intestinal connective tissue proper of the mature female fish
and could not be observed in the above tissues of male and juvenile fish in normal conditions. Liver, kidney, spleen
and intestine connective tissue proper of female, male and juvenile swordtail fish all presented positive responses after
they were exposed in 17f-estradiol (E,). Vg particles were only observed in hepatic parenchymal cells, blood vessels
of spleen, intestine connective tissue proper and other organs and tissues, but could not be observed in cells of these
organs and tissues except liver. It can be concluded that Vg is synthesized in liver cells of swordtail fish, and reaches
other tissues with blood stream and that estrogen can induce the expression of Vg in liver of male and female immature
swordtail fish and juvenile fish. The abnormal expression of Vg in juvenile and male swordtail fish can be applied for
environmental assessment of estrogen effects. [Journal of Fishery Sciences of China,2009,16 (5): 705-711]

Key words: Xiphophorus helleri; vitellogenin; immunohistochemistry; estrogen

Corresponding author: WU Shu-qin. E-mail: wushuqin001@21.cn.com



FHFEE: WEE AR R EERNTFEAR N A FOEH R R Xt RE BN
LI Jian-yin et al: Vitellogenin in Xiphophorus helleri: distribution and expression under 17f-estradiol

exposure

iRl >RAGNE&REHLER

L EAFT 2B RO, AR TP A 2 € Vg JURE (i Sk IR . 2. ST AR AS FA IR, Ve SURIEET AR , /N T ANMIAZ GRSk BT7R) . 3 Mt
U 2 G PP SUE GRFSk 7R . 4 00 T A 45 2 AL U A o €8 B SUE GRFSR 7R . 5 M P AR S B S 0z - & A (UL S TSN . 7 e
PR BIIPE S N  8 Af fr AR A HES TR, I . 0. AT S S I

Plate I Immunohistochemical staining results of the control swordtail fish

1. The female liver cells regularly align, with brown Vg particles in cytoplasm (arrow) . 2. The female liver cell’ s structure is clear, with Vg particles close
to nucleus and slightly smaller than nucleus (arrow) . 3. The female spleen blood vessels are positive (arrow). 4. The female intestinal connective tissue
proper is positive (arrow) . 5. The Female kidney is negative. 6. The female muscle is negative. 7. The female brain is negative. 8. The male liver cells align

regularly, negative. 9.Liver and intestine of juvenile swordtail fish are negative.
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Plate [ Immunohistochemical staining results of exposing swordtail fish in 17f-estradiol

1. The female liver cells loosely align, with vacuoles, positive. 2. The female liver cells align irregularly, with Vg particles in cytoplasm (arrow) . 3. Female liver
cells are occupied by vacuoles. Cell nucleus is squeezed to the edge of cell and Vg particles distribute close to the cell nucleus (arrow) . 4. The female uriniferous
tubules and collecting tubules are positive (arrow) . 5. The male liver cells loosely align, with vacuoles, positive. 6. The male liver cells align irregularly, with
Vg particles in the cytoplasm (arrow) . 7. Male liver cells are occupied by vacuoles, cell nucleus is squeezed to the edge of the cell and Vg particles are close to
nucleus (arrow) . 8. The male spleen blood vessels are positive (arrow) . 9. The male uriniferous tubules and collecting tubules are positive (arrow) . 10. The male
intestinal connective lissue is positive (arrow) . 11. Slices of part of juvenile, liver and intestine are positive. 12. A few vacuoles in juvenile fish liver cells, with
Vg particles distributing in cytoplasm (arrow) . 13. The juvenile uriniferous tubules and collecting tubules are positive (arrow) . 14. The blood vessels in juvenile
spleen is positive (arrow) . 15. The juvenile intestinal connective tissue is positive (arrow) .



