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ABSTRACT

This study was undertaken to understand the seasonal changes of hormone levels such
as luteinizing hormone (LH), follicle stimulating hormone (FSH) and estradiol-178, serum
components such as albumin, total protein and triglycerides, and GSI of rainbow trout (Onco-
rhynchus mykiss) under the normal-light circumstances.

LH levels were the highest in November whereas FSH levels were decreased progressively
from October to February. Serum GTH, such as LH and FSH, levels were low immediately

. after egg-stripping and were significantly increased in the summer in association with the
initiation of vitellogenesis.

Serum albumin, total protein, and triglycerides were significantly increased in August
in association with initiation of vitellogenesis and were peak in November prior to egg-strip-
ping.

Oocyte growth, measured by oocyte diameter and GSI, was significantly increased in
August and showed the highest value in January.

Correlation coefficients of serum LH with FSH and estradiol-17p were +0.844 and
+0.947, respectively. Correlation coefficients of estradiol-17§ with albumin and total pro-
tein were +0.634 and +0.859, respectively. Correlation coefficients of serum estra-
diol-17p with triglycerides and GSI were +0.673 and +0.694, respectively.

Probably by positive feedback mechanism, LH, FSH and estradiol-17p appeared to sti-
mulate to liver to secrete albumin, total protein and triglycerides for vitellogenesis.
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Pipette 50 pl of standards and specimen into appropriate wells.
v

Dispense 150 ul of conjugate regent (red) into each coated well.
v

Dispense 100 pl of assay reagent (blue) into each coated well.

Color change red to purple.

v

Cover wells with lid then shake and incubate for 30 min. at 37%.
v

Aspirate and wash all wells using the Amerlite washer.
v

Immediately dispense 250 pl signal reagent into all coated wells.
v

Read wells in the Amerlite analyser (luminometer) after 2-20 min.

Fig. 1. Assay protocol of LH, FSH and estradiol-178 by Amerlite analyser.

Conjugate Resgent Signal Reagent
Solid Phase  Standard (Peroxidase-labelled)

tt/
-
MOUSE SHEEP ~ (Substrate)
well | MONOCLONAL LH ANTI-LH -
ANTI-LH -
-
1N

Sigmal

Fig. 2. Schematic representation of LH, FSH, and estradiol-17f assay.
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Fig. 3. Typical calibration curves of LH(A), FSH(B) and estradiol-17B(C).
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Fig. 4. Serum LH levels of female rainbow trout under the normal light condition
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Fig. 5. Relationship between LH and FSH in female rainbow trout.

el MBERAfR =AM 1 2k +0.8440| B9 HEM ) REHUL(P(.001), Fig. 6> LHS} estra-
diol-17p<+e] HHEARRE YEbA A2 A Bl MG EA MG e +0.94724 BE
HEM] FESAHPL0.001).

2) MiE+ FSH B #1k
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Fig. 6. Relationship between LH and estradiol-178 in female rainbow trout.
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Fig. 7. Serum FSH levels of female rainbow trout under the normal light condition.
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Fig. 8. Serum estradiol-17f levels of female rainbow trout under the normal light condition.
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Fig. 9. Serum albumin levels of female rainbow trout under the normal light condition.
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Fig. 10. Total serum protein levels of female rainbow trout under the normal light condition.

Fig. 11L& Triglycerides &2 #{t24 108, 114, 128, 1A 2 289 €82 tha ¥ —¢3
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3r2m, Pickering(1976)-2 lamprey(Lampetra fluviatilis L.)7} ) 7144 ¢ale £
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Fig. 11. Serum triglycerides levels of female rainbow trout under the normal light condition.
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g, iFel BRAE FHEAzlon, Bﬂﬁ%ﬁz(vitellogenesis)*ﬂ] RRERFIT . #4453} pickering
(1976)8) #RY A9 —FK& AT} Table 12 GSI® LH, FSH 2 estradiol-17pf12) HESTREIZ A
247} 0.506(P{0.05), 0.586(P0.01), 0.694(P<0.01) & 2 ¥y ¥ FHRES IE(+) o] SR}
FEESHA

T3 3AYE 1 o|Fa 277419 IS Zol+ Fig 139 WERd viel o] GSI9) #1ket
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Fig. 12. GSI ratio of female rainbow trout under the normal light condition.

Table 1. Correlation coefficients between GSI and hormone concentration during the spawning
period of rainbow trout (Oncorhynchus mykiss).

LH FSH ESTRADIOL-178
r = 0.506* 0.586* 0.694*
* 1 P€0.05, ** : P{0.01
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Fig. 13. Oocyte diameter of female rainbow trout under the normal light condition.
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Table 2. Correlation between serum hormone concentration and serum components levels during
the spawning period of female rainbow trout (Oncorhynchus mykiss).

LH FSH ESTRADIOL-178
ALBUMIN 0.424* 0.505* 0.634*
TOTAL PROTEIN 0.688** 0.709** 0.859***
TRIGLYCERIDES 0.477* 0.549* 0.673*

* 1 PC0.05, ** 1 P{O.01, *** . P{0.001

HES E(+) MG FEsIAh FSH $5£9 albumin(r=0.505), total protein(r=0.709)
2 triglyceride(r=0.549) 9= 1E(+)<] HEMERC AAh
Estradiol-17p ¥} albumin(r=0.634), total protein(r=0.859) 2 triglycerides(r=0.673) [
ol E(+)<) AR 1213, Pickering(1976)°] estradiol-17p7}F MEA K#o]l F&5F cal-
cium % phosphorus®] #o| st ria H&d RS EHEMHA MR od —BmeE
PREIEES A (vitellogenesis) ol o] 213 REE &&o] #imste 2oz Exdd

ayu(Plecoglossus altivelis) ®] MR BBHE tEAkEAR <aldlAa Ml HAHEY 282 o2
Brfe) EEERct 2A Jebgta, o]#id R E estrogen®l & o8] A vitellogenesis7t T =
BRAA o] Fo|XE Ao WL Aida %(1973)9 FHRS —FIA

mhaba] A BHYEQ] #ERE Hol NI EINe] TN fifkel miFd LH, FSH R estradiol-
178 5 WNEEE7} Il albumin, total protein B triglycerides & E#Lo] &S v S ¢+ AN

C 3

19894 3AFE 19904 2 A7FA EEHHIQ JOER HREEIA 3t a4 fiRE FA7)
obA o] s LH, FSH, estradiol-17p #EE, albumin, globulin, triglycerides®] 4t 8|11 GSI9|
e AESGL, 2 122 MBS 23 GSIHe MRS 4] dstd K HRE '
st

K WEAA Aoz e b 2ol YERTth

1. MmyEs LH K#ES 1189 714 A4 Jetsch
2. 108 %E L o538 2A7A i LH K#ELS #HikMo 2 wolds fHEe Yehi it
3. LH 2 FSHS Z& GTHY Ki#ee ATEIEHE A ebsta, Jpéfa(vitellogenesis) ol B

e A EREH FEIM wmstd
. M5 FSH /K#S LH estradiol-17p¢] thalM &l £E#(P0.001)E YeRAAH
Mg LHE estradiol-17po] WalA @S FEM(P(0.001)& YA
. negative feedback mechanismoll 3141 279l estradiol-172] FEo] #WA st
. IyES albumin® total protein® SE-E JEMAC] BKET sl FREEIA Ehstart

EINERIY 1189 7 E& K#ES JehAith
. MifE triglycerides &8-S 8 AESIA ML, 1A K& KiES YA
0. PIER 2 GSI9 A7|2 JEhbE DiEHIKS &S s8R AR Einsithrh EIPREI

189 &5 K#ES Jehd At

N oo oe
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22.
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MmiE+ LHSH FSHeHe| H#ERREE +0.844°]t}

MmiFs LH} estradiol-17p}9] MHRRE= +0.9470]t

MiEe FSH estradiol-17p<te] HRIFET +0.894°]t),

ffES estradiol-17p%} albumin] HRIFREE +0.634°]t}

M¥EH estradiol-17B¢} total protein®] AHERFREIE +0.947°]t},

MmiE+ LHet Gsiete] HEfkREE +0.506°]th

MmiFEs FSH} estradiol-17p9t<] #HEAREE +0.586°]t)

M estradiol-17B9+ GSISHe] HMREE +0.694°]tt.

Mg LHS} total protein®2] HEAFEE +0.9470]t)

miEe FSH} total protein¥¢] #HEAGREE +0.709¢°]t}.

MuiEe FSH} triglycerides2te] MBFRE +0.5490]t}

MiE estradiol-17p9} triglyceridess}e] HBRE= +0.673°Ith

positive feedback mechanismoll ¢]3} A LH, FSH$} estradiol-17p+= FF-S #& Al A albumin, total
protein 3 triglycerides& %W A1 31 & 24 FEEAL (vitellogenesis) ol BAEASH= Ao 2 vielgc)
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