27 4 Vol.27, No.4
2003 8 JOURNAL OF FISHERIES OF CHINA Aug., 2003

: 1000—- 0615(2003) 04— 0289- 06

R4, Hol#

( , 200090)
(' methyl farnesoate, MF) , 9 MF 2, MF
(10 11 ) > MF ,
> 4 MF s 6 , MF , 10
MF , 11 MF , v
) —MF,
: 5917 :A

The relationship between hormone biosynthesis of
mandibular organ and precociousness in Eriocheir sinensis

ZHAO Wetxin, LU Jian-feng
( Fishates College, Shanghai Fisheries University, Shanghai 200090, China)

Abstract: Methyl famesoate (MF) biosynthesized and secreted by mandibular organ( M O) in Chinese mitten crab
( Ertocheir sinensis) , including precocious and normal crabs, was investigated by using @ vitro radiochemical
method. It was found that MF biosynthesis rates of precocious crabs (female and male) in September were about
two times higher normal juvenile crabs, and reached the peak levels in October or November( 1st autumn) . After
that, it decreased significantly, but GSI continued to increase during the winter. In normal crabs, MF
biosynthetic rates maintaned much lower levels from September( 1st year) to April(2nd year) with undeveloped
gonads. Since June (2nd year), MF biosynthetic rate increased rapidly. In October (2nd year) , MF biosynthetic
rates in both female and male were beyond the peak levels of precocious crab. In November, MF decreased
significantly, while gonads reached the end of stage IV. The results indicated that MO development in advance in
the precocious crabs(female and male), made large amount of MF to be biosynthesized and secreted and then
stimulated ovaries and testes development and maturation. That is the endocrine factor for causing precociousness

of crab.
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[2]
, (1 ) 17 B- Laufer
[3] (4 ( mandibular organ, MO) —
( methyl famesoate, MF)
, MF ,
1
1.1
200 10 -2001 9 , ,
Bouin , ,H- E , Olympus
MO, MO —MF :
1.2
Tobe U *H- (*H- Met) (
TC199 100 HL) 1 MO,30C 3h ., MO
300 UL , ,3000 remin” ' 10min, 200 ML
ImL R ,  Beckman LS6500 ,
1.3
! .
2
2.1
9 , MF 17.92%5.96 pmol*h™ '+ind” ',
MF (P< 0.01), 10 MF
24.73£10.30 pmol*h™ '*ind™ ', 9 (P< 0.05),
11 MF , 26.71%6.91 pmol*h™ '*ind™ ',
12 MF (P< 0.01), 2 MF
12 , 9 12,
(b
2.2
9- 11 ,MF 10 pmol*h™ 'sind™ ", (P<
0.01) 12 2 MF . 4-8 ) , 9 MF
27.03%8.75 pmol*h™ '+ ind™ ', (P< 0.05), (8 )
9 MF 9
) o ME (P< 0.01) 10 MF 9 (P< 0. 05),
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., 34.78%10.00 pmol*h™ '*ind ™",

( P< 0.05),

-1

11 MF 10

11.83% £1.71%(  2)

Tab.1 The biological parameters of the female precocious E. sinensis

MF
(9 HSI GSI (pmol*h™ 1= ind= 1)
mornth range of weight (%) (%) MF biosynthet ic rate gage of ovary
9 15.00~ 43. 41 9.46x1.23 1.49%0.77 17.92£5.9%
1 year, Sep. (18) (18) (18) (13) primary vitellogenesis
10 16.77~ 33. 80 6.56x1.71 5.85%0.82 24.73%10. 30 (V)
Oct. (9 9) (9) (9 early of second vitelbgenesis
11 17.84~ 35.52 6.43£1.15 7.2%£0.61 26.71£6.91
Nov. (10 (10) (10) (7 middle of second vitellogenesis
12 18.84~ 40. 37 4.88%1. 03 11.11%0. 61 14.90t4. 44 (V)
Dec. (15) (15) (16) (12) end of second vitellogenesis
2 14.29~ 30. 48 3.61E1.09 12.61%1.29 15.40%3. 54 (V)
2nd year, Feb. (18) (18) (18) (12) end of second vitellogenesi s
: HSI ;GSI ; MF 10 9 (P< 0.05); MF 12 11
(P< 0.01)

Notes: HSI means hepate- somatic index; GSlI means gonad somatic index; MF biosynthetic rate, comparison of October and September show ed

dgnificant difference (P < 0.05); MF biosynthetic rate, comparison of December and November showed highly significant difference ( P< 0. 01)

2
Tab.2 The biological parameters of the normal female E. sinensis
MF
(8 HSl S (pmol*h™ !+ ind™ 1)
mornth range of weight (%) (%) MF biosynthet ic rate gage of ovary
9 2.49~ 5.63 9.74%+0.79 . 9.821+2.96 o

1 year, Sep. (17) (17) (14)

10 2.89~ 6.26 8.48%0. 82 _ 9.8613. 15 —

Oci. (3 (8) (3

11 2.08~ 6. 54 8.31%0.97 _ 11.09%4. 85 _

Nov. (9 (9) (9

12 2.54~ 8.35 8.41%0. 66 o 6.8212.61 _

Dec. (24) (24) (24)

2 1.94~ 8.38 7.45%0. 8 - 5.47%1.92 _

2nd year, Feb. (17) (17) (16)

4 6.96~ 15.23 9.42%+1. 18 _ 82812 45 _

April (18) (18) (14)

6 3.31~ 13.83 8.67%t1.39 o 14.26%8. 86 _

June (18) (18) (16)

7 10.15~ 22. 41 8.48%1.05 - 18.18%7. 60 _

July (18) (18) (7

8 15.42~ 62.71 7.6910. 81 0. 14%£0.01 21.71£7.36

Aug. (14) (14) (8) (18) previtellogenesis

9 57.06~ 82. 4 9.31%1.00 2.4%t1.18 27.03%8. 75

Sep. (18) (18) (18) (2) primary viellogenesis

10 81.41~ 117.49 8. 18%0.91 7.37%1.11 34.78£10. 00 (v

Oct. (9 9) (9 (9 middle of second vitellogenesis

11 127. 01~ 173.72 4.58%0. 74 11.83%1.71 2%.8517.50

Nov. (9 (8) (8) (9 end of second vitellogenesis
: MF 10 9 (P< 0.05;MF 11 10 (P< 0.05)

Notes: MF biosynthetic rate, comparison of October and September showed significant difference (P < 0.05); MF biosynthetic rate, comparison
of November and O ctober show ed significant difference (P < 0. 05)

2.3

9 MF 16.22%4.36 pmol*h™ '*ind™ ', 2 (P
<0.01);10 MF (P< 0.01) . 27.39%£8.02 pmol*h™ '*ind™ !,
\ ;11 MF (P< 0.01),
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.12 MF 1 (P< 0.05), :
, : 2 MF 12 GSI(
/ x 100) , 9 GSI  0.45% %0.07%, ,
; GSI 11 0.26% £0.10%, 2 GSI 0. 3% £0.06%
( o+ n N ) ( /% 100)
1 9 ( 3
3
Tab.3 The biological parameters of the male precocious E. sinensis
g Hsl Gsl AT
month range of weight (%) (%) ]\(/[pl*“ni;)iosynllélr:c ral)e dage of testis
9 15.31~ 34.26 B 0.45%0. 07(18) * 16.22%4. 36
1 year, Sep. (18) 1.32%+0.31(18) * * (17) spermatocytes
10 27.03~ 38. 63 7.47E1. 02 0.36%0.13 27.39%8. 2
Oct. (9 (8) (8) (9 perms
11 14.65~ 47.25 6.28%0.79  0.26%0.10(18) * 19. 50£5. 51
Nov. (18) (18) 3.89%0. 6418 * * (18) sperms
12 15.50~ 34.31 6.32%£0.9 0.28%0.11 15.36%5. 60
Dec. (15) (15) (14) (13) a few of sperms
2 14.73~ 34. & 4.41%0.71 0.23%0.06 15.92%5. 63 _
2nd year, Feb. (18) (18) (18) (12)
: MF 10 9 (P<0.01);MF 11 10 (P<001); *
Ha ( + + + )

Notes: MF biosynthetic rate, comparison of October and September showed highly significant difference (P < 0. 01); MF biosynthetic rate,
comparison of November and October showed highly significant difference (P < 0.01); * indicates percentage of testes in the body weight; * *

indicates percentage of the whole male reproductive system (testes + spermduct + spemreservior + accessory sex ghnd) in the body weight

2.4
MF , 2 4  MF
, 6 (P< 0.01) 4 3, 24.38 +8.52 pmol*h™ '*ind” ', (7-9
) MF .9 34.51%£8.90 pmol*h™'*ind™ ', ;10 MF
, 48.3218.83 pmol*h 'sind”', 9 (P<0.01),
11 MF 10 (P< 0.01) ,
9 0. 2% *0.15%, 10 0.37% £0.12% , 11 0. 25% £0.06% , ;
(4
3
MO , MF; MO MF
( Procambarus clarki) \ MF (34.78 £10. 00 pmol
*h™ 'eind™ ! (7.79£3.81 pmol*h™ '*ind™ ") 4 ¥
, MO RNA
161, MO : 17,
MF , MF l4J; Laufer '3
(Libinia emarginata) MO MF ,

MF
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4
Tab.4 The biologica parameters of the normal male E. sinensis
MF
(9 HSI GSI leh-Is ind- !
month range of weight (%) (%) R(/Ime};)ios]ynthfllr;C rat)e stage of testis
9 2.75~ 6. 69 - _ 8 19%4. 40 _
1 year, Sep. (18) (16)
10 o o o o o
Oct.
11 3.12~ 8. 69 _ _ 10.21%2.75 _
Nov. ( 10) (8
12 _ _ _ _ _
Dec.
2 2.31~ 7.45 7.97+0.78 . 6.4512. 45 o
nd year, Feb. (17) (17) (16)
4 6.35~ 18. 10 9.50t1.01 -~ 7.59%2.91 -
April (18) (18) (17)
6 3.58~ 12.93 8.16%£1.28 _ %.321+8.5 _
June (13) (16) (13)
7 8.66~ 23. 41 7.74%0. 8 . 2.15%3.9 o
July (18) (18) (7
8 14.34~ 50.70 7.01£0.75 0.32%0.11 28.41%7.19 _
Aug. (13) (13) (8) (11
9 51.01~ 103.08 o 0.42%0. 15(18 * #.5118.90
Sep. (18) 1.23%0.38(18) * * (16) spematocytes a few of sperms
10 142.07~ 194. 47 6.90t1.78 0.3710.12 48.3218. 83
Oct. (9 (8) (8 (9 perms
11 149.37~ 218. 72 4.74%0. 12 0.25%0. 06(8 * 33.43+7. 4 _
Nov. (11) (11 3.44%0. 67(10) * * (8)
: MF 10 9 (P< 0.05;MF 11 10 (P<0.05); * 3;
* % 3

Notes: MF biosynthetic rate, comparison of October and September showed significant difference (P < 0.05); MF biosynthetic rate, comparison

of November and October show ed significant difference (P< 0.05); * indicates the same as Tab. 3; * * indicates the same as Tab. 3

, 9
9
MO
, MF
(P< 0.01)
10. 00 pmol*h™ 'ind™ ',
, MF
,MF
1

10

MF

)27.39%8. 02pmol*h™ "*ind™ ',

(P< 0.01)

B

,MF (P< 0.01),
10 MF
12 2, MF ,
MF 12 2 MO
MF : MF
( 9 ),MF 17. 2 £5.96 pmol*h™ '*ind™ ';
9 ) MF 27.03%8.75 pmol*h™ "+ind ™",
( 10 ) MF 34.78 %
( 10 ) MF (P< 0.01) 11
(P< 0.01), Laufer MO
12 MF
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, MF 1
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