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Morphological Observation of Pre- and Postovulated Eggs from Artificially
Maturated Wild and Feminized Eels
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(New Strategy Research Center, NFRDI)

Abstract

This study about morphological observation of pre- or post ovulated eggs obtained from artificially
maturated female eels. Female eels were divided with two groups as wild eels from nature and feminized
eels from farm. Artificial maturation had been conducted with the established methods in this laboratory,
and then maturate eggs sampled at fixed 3 times and these were observed with stereomicroscope. Rate of
increased body weight (RIW) were measured with 2 times. Egg diameters and development of oil droplets
are determined for standardization of egg maturation degree, and the transparency of egg cytoplasm and
the homogeneous degrees of egg size were referred to determine of egg quality. Rate of increased body
weight (RIW) were good in range about 10 % at final salmon pituitary extracts (SPE) injection time and
in range about 20 % at 17 @, 20 8 -dihydroxy-4-pregnen-3-one (DHP) injection time. Good matured egg for
fertilization had 900-1000 /m diameter, and they had about 50 oil droplets in size about 100 /m diameter.
There were not predominant differences at egg size and oil droplet development between wild female and
feminized eels
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<Table1> Individual informations of checked female eels in the present study

Wild female eels

Feminized culture eels

No. chip Initial Ovulation tir};g;alo £ | No. chip Initial Ovulation tir?lg;alo £

No. BW(g) type(*) SPE inj. No. BW(g) type(*) SPE inj.
1 | 1008 275 SO 9 1 3531 357 AO 10
2 | 1064 492 AO 9 2 3365 310 AO 11
3 | 1052 291 AO 9 3 3519 415 AO 10
4 | 1069 322 SO 9 4 3601 455 AO 11
5 | 1039 251 SO 10 5 3551 340 SO 11
6 | 1028 264 SO 10 6 3516 669 AO 10
7 | 1023 704 AO 9 7 3609 453 AO 10
8 | 1012 303 SO 9 8 3373 378 SO 11
9 | 1019 548 SO 10 9 3541 370 AO 11
10 | 1086 561 AO 11 10 5445 499 AO 8

Average 401.1+160.7 - 9.5+£0.7 Average 424.0+103.9 - 10.3£1.0

BW: body weight, inj.: injection. * SO: spontaneous ovulation, AO: artificial ovulation
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<Table 2> Rates of increased body weight of maturated eels and egg states of ovulated eggs

Wild female eels Feminized culture eels
No,| Initial 1 time | 2™ time 3" time Initial | 1% time | 2™ time 3" time
BW(g) | RIW(%) | RIW(%) | egg state * | No.| BW(g) | RIW(%) | RIW(%) egg state *

1 275 16.6 26.7 G/M 1 357 5.3 16.5 NG/OM
2 492 9.7 23 G/M 2 310 16.7 19.6 G/OM
3 291 34 49 G/OM 3 415 7.7 16 NG/M
4 322 23 37.6 NC 4 455 16.7 28.1 G/OM
5 251 3.6 10.8 G/IM 5 340 6.7 20.8 G/M
6 264 16.2 234 NG/M 6 669 6.5 16 G/M
7 704 8.7 23 G/OM 7 453 7.2 17.6 G/M
8 303 20.2 26.2 G/M 8 378 15.6 25.6 G/M
9 548 10.2 19.9 NG/M 9 370 19.1 27.8 NG/OM
10| 561 33 5.9 NG/IM 10 | 499 13.8 26.6 G/M

19 time: final SPE injection time, 2™ time: DHP injection time, 3™ time: ovulation time, BW (g): Body weight,

RIW (%): Rates of increased body weight={(Injection time BW-Initial BW)/Initial BW}x100.

*.

: G (good);

transparent cytoplasm with easy observation of oil droplets, NG (not good); opaque cytoplasm with substances, OM

(overmature); over size of egg has 1-3 oil droplets, M (mature); usual size of egg has 40-60 regular oil droplets,

IM (immature); small size of egg has many blackish cells.
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[Fig. 1] Photographs of sampled eggs at fixed three times from wild female eels (A-C) and

feminized eels (D-F). (Bar=1mm)
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<Table 3> Egg sizes variation in the artificially maturated eels

Wild female eels

Feminized culture eels

No 1* time 2" time 3" time No 1™ time 2" time 3 time
DE(um) DE(um) DE(um) DE(um) DE(um) DE(um)
1| 754.8+120.8 798.2+101.2 970+61.2 1 727.2+36.4 848.7+61.9 994.3+£106.4
2 716.2+88.5 844.5+123.1 966.8+44.8 2 862.8+73.7 912.6+44.0 1020+40.7
3| 797.1£107.4 866.7+88.1 1085.8+105.0 3 746.4+32.3 734.7£129.3 943.9+31.2
4 825+11.1 917.4+59.5 NC 4 783.9+89.3 840.5+116.2 1026.3+46.5
5 688.£87.9 742.2+101.2 899.8+23.8 5 763.1£93.9 861.9+£70.5 938.6+£28.3
6 726.9+44.3 779.9+£89.6 884.0+£123.3 6 701.6£22.5 798.8+£95.2 935.4+86.1
7 702.8+78.6 855.9+106.4 1050.9+37.4 7 733.5+£29.8 775.3+£134.3 961+40.0
8 773.5£55.1 869+92.3 908.1+£37.6 8 692.3+58.4 814.2+113.9 974.9+60.9
9 688.3+62.1 745.8+80.0 963.3+34.1 9| 879.7+£196.2 918.0+144.2 NC
10| 669.3+63.7 NC NC 10| 763.6£103.9 871.0£104.5 997.3+27.7

I time: final SPE injection time, 2" time: DHP injection time, 3™ time: ovulation time, DE (um): diameter of egg,
NC: not counted., Mean+SD, n=10
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<Table 4> Qil droplet number and oil droplet diameter in one egg of randomly selected 10 ovulated

eggs

Wild female eels

Feminized culture eels

No. (Ii\lg;?:fsr i(I)lf(j)Iile Diameter of oil No. Numb.er of oil Diameter of oil
cog* droplet (um) droplets in one egg* droplet (um)

1 35.8+4.9 93.6+41.6 1 26.8+18.2 185.2+105.4
2 43.94+20.2 120.94+92.0 2 17.6+4.4 152.7+£58.0
3 12.0£9.0 249.2+108.5 3 42.9+8.3 83.0.£31.3
4 NC NC 4 35.7¢10.2 92.4429.1
5 28.0+19.1 122.5+51.4 5 44.0+£7.8 91.9+£23.9
6 19.5+6.3 144.0+£57.5 6 24.7+£12.7 127.6+63.5
7 14.1£10.4 220.5499.7 7 48.749.1 85.4+14.9
8 28.6+6.4 125.3+£35.6 8 43.1£12.5 96.6+32.4
9 30.6£10.8 123.9+59.7 9 NC NC

10 NC NC 10 3534125 97.6+44.8

Avg. 30.0+10.9 135.34£29.7 Avg. 35.4+10.6 103.6+25.8

NC: not counted, Avg: average
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<Table 5> Floating rates, fertilization rates and hatching rates at eggs of experimental eels

Wild female eels Feminized culture eels
No Floating . Fertilizati(i*n Hatchin%** No Floating . Fertilizati(iil Hatching**
’ rates (%) rates (%) rates (%) ’ rates (%) rates (%) rates (%)

1 66.7 23.2 0 1 32.3 11.8 0

2 - - - 2 - - -

3 - - - 3 72.4 52.5 0

4 59.7 18.8 0 4 71.5 48.2 0

5 60.8 58.7 54.1 5 - - -

6 - - - 6 94.0 76.5 0.01
7 86.5 63.2 16.8 7 50.0 26.8 0

8 - - 8 87.7 44.3 0.09
9 88.3 56.7 0 9 - - -
10 - - - 10 89.5 42.7 0

*:(flated egg number/total egg number)x100,
egg number)x100, -: not float

**:(fertilized egg number/total egg number)x100, ***:(hatched egg number/total
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