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,Summ;;[x

Radicimmunoassays for the measurement of two
sturgeon gonadotropins, stGTH 1 and stiGTH 2, in
the piiciury and plasma of sturgeon were
developed using  rabbit antiserum 1o purified
slurgcon  pituitary  fractions  that  exhibiled
distinetly different gonadotropin activity both in
virg and in  vivg. In females, plasma
concentrations of stGTH 1 were elevaled during
the premaivrational stages, dropping prior lo
spawning. In contrast, sIGTH 2 plasma
concentrations rosc al ovulation. These data
sugpest that like salmonids, sturgeon have lwo
gonzdolropins  controlling reproductive
developmenl.

nir 1

The white sturgeon (Acipenser transmontanus) and
other  Chondrostcan  specics  are  becoming
important specics in aquaculture. Unfortunately,
litle is known about the endocrine conirol of
reproduction in these species.  To study the
neuroendocrine control of reproduction of the
white sturgeon, two gonadotropins (GTH) have
been isoiated from sturgeon pitvitary extracts and
radioimmunoassays (RIAs) have been developed o
mcasure these GTHs.

Mcthods and Resulls

Pilvitary glands were collecled from prespawning
sturgoon from the delta of the Volga River near
the Caspian Sca (Farmer ot al., 1981). Mosl
likely, the pititarics were coliccled from 1wo
specics, Acipenser pdldenstidii and  Acipenser
sdlatus,  Glycoprotein  fractions  potentially
containing G'MNIs were extracted from these glands
by metheds employed and described previously for
other specics (Farmer and Papkoff, 1977, Papkolf
ct al., 1982). Two punificd preparations
designated GFI 14 and GTH 20 were identificd
as potentially distinct ponadotroping by virlue of
their fractionation behavior during cxiraction.
These 1wo preparations were tested for their
biological activity and RIAs wcre developed lo
measure the occurrence of the twe GTHs during
reproductive development.

To determine gonadotropic activity, both GTHs
were assessed by an jn vilro gperminal vesicle
breakdown (GVBD) bioassay. Eggs collected by
cathelerization from wild white slurgeon in the
prespawning stzge were incubated in Leibovitz
culture media with progesterone, GTH 14, GTH
20 or without treatinent (control}. The germinal
vesicle breakdown (GVBD) response was 0% for
controls, 100% for progestcrone, 38% for GTH
14 and 73% for GTH 20, These data suggest that
both GTHs can induce GVBD, but GTH 20
appears lo have the greatest cifect.

To develop the RIAs, relatively specific polycional
antibodies Lo the two GTHs were raised in rabbils,
Each antibody showed a minimum cross reactivily
with the other slurgeon GTH preparation, a
sturgeon  growlh hormone-prolactin preparation
and the GTHs of other specics (Table 1), The
aniibodies were used in a double antibody RIA
pattcrned after the one developed by Niswender et
al. (1969). Both antigens were iodinated using the
1,3,4,5-tctrachloro-3«, 6u- diphenylglycoluul
(10DO-GEN) method described by Moberg ct al.
(1981). Standards were from the same highly
punificd preparations used for the assay lracers,
The minimum dctectable concentration for the
GTH 14 assay is 0.84 ng/ml with an inler- and
inlra-assay variability of 10.2 and 7.3 %
respectively. The minimum  deleclable
concentration for the GTH 20 assay is 1.25 ng/mi
with an inler- and intra-assay variability of 9.7
and 6.1%. DBoth RIAs cxhibited parallel dilution
responscs for scrum and for pituitary extracls of
both male and female sturgeon.

Table 1.Cross reactivity of related pituitary
hormones wilh GTH 14 and GTH 20 assays.

Cross Reaclivily (%)

nnon T 14 A TH 20 Assa
GTH 14 - 2.0
GTH 20 9.3 -
Hake GTH < (.0095 < 0.0095
Salmon GTH < 0.0095 < 0.0095
Tilapia GTH < 0.0095 < 0.0095
Carp GTH < 0.0095 0.7
Gillichthes GTH < 0.0095 < 0.0095
Ovine GTH < 0.0095 < 0.0095
Sturgeon Growth 0.5 0.6
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Plasma was collecled over a two year period from
three cultured females that reached malurily.,
During vitellogenesis, plasma GTH 14 was
clevated, bul dropped prior 10 spawning. In three
of the fish that we bled when spawning was
induced with carp piluvitary cxtracl, there was a
significant increase in GTH 20 with only a slight
increase in GTH 14. Since carp pituitary extracts
do not signficantly cross rcact with our two
antibodies {see Table 1), we believed that the carp
pituitary extracis induced ovarian steroid synthesis
and these steroids in tura induced GTH secretion
(Jalabert ct al., 1977). These preliminary data
suggest that GTH 14 may coatrol carly
development while GTH 20 is responsible for final
maturation,

The gonadoltropin relcasing hormone {GnRH)
analog des-GLY'%-[D-Ala®]-LHRH cihylamide
(GnRHa) is similar in structure to sturgeon GaRH
(Sherwood and Lovejoy, 1989) and will induce
spawning in sturgcon (Doroshov and Lutes, 1984),
To determine if this GnRH analog would induce
secretion of the lwo GTHs, 10 p/kg of GnRHa
was injected IP into mature male slurgeon. Blood
samples were taken 6, 24 and 48 hours post
injection and assaycd for GTH content. Al all
three samplings following GnRHa injection, both
GTH H4 and GTH 20 were cicvaled with the peak
response occurring at 24 hours after the GnRHa
injection,

Riscussion

The two GTHs that we have isolaled from
sturgeon pituitaries appear 10 be functional analogs
of GTH 1 and GTH Il in salmonids (Kawauchi cl
al., 1989; Swanson ct al., 1989), controlling
reproductive developiment in the sturgeon.  We
believe that GTH 14, like GTH | in salmonids, is
primarily responsible for ovarian development
while GTH 20, like salmonid GTH 11, induccs
final maturation. In order fo maintain consisiency
in the fish endocrine litcrature, we suppest that
GTH 14 be named stGTH | and GTH 20 be
referred to as stGTH 2.

The RIAs that we have developed to measure these
two GTHs, have the seasitivily and specificity lo
permit further study of the role of gonadotropins
in the regulation of reproduction in sturgeon,
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