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I n t r o d u c t i o n

M arine praw n culture, particularly the giant tiger praw n, P e n a e u s  m o n o d o n , 

has becom e an im portant revenue for Thailand. The value o f  exported praw n products 

has been increased up to the levels o f  4 to 5 thousand m illion bahts per year. 

H ow ever, the continued operation at optim al levels has encountered various problem s 

due to the lack o f  basic know ledge in biology o f  these m arine praw n species. One 

serious problem  is an insufficient supply o f  the broodstock for fry production . The 

current practice is now  using m ature fem ale praw ns caught from  the deep sea by the 

traw lers. The praw ns are kept in captivity are induced for ovarian m aturation  by 

eyestalk ablation (A nilkum ar and A diyodi, 1980; Em m erson, 1983). Eyestalk  ablation  

destroys the X -organ and sinus gland, the sites that produces and stores, respectively , 

the gonad inhibiting horm one (GIH) or vitellogenesis inhibiting horm one (V IH ) w hich 

controls ovarian m aturation (A guilar et ah, 1992; H asegaw a et ah, 1993; Soyez et al., 

1987). Eyestalk contains not only GIH but also other horm ones such as crustacean 

hyperglycem ic horm one-C H H  (H uberm an and Aguilar. 1988), m olting  inhibiting  

horm one-M IH  (C hang et ah, 1987), red pigm ent concentrating horm one-R P C H  

(Fernlund and Josefsson. 1972) and pigm ent dispersing horm one-PD H  (R ao and 

Riehm . 1988) involved in im portant physiological regulatory processes as w ell as 

horm ones involved in ion regulation. Therefore, eyestalk ablation can cause severe 

unw anted side effects and may cause a direct effect upon egg quality, m ating 

efficiency, survival rates o f  larvae, and often inducing prem atured death. (Prim avera, 

1985).
V arious attem pts for induction o f  ovarian developm ent w ithout destroying 

other horm onal system s have been investigated. They include m anipulation  o f  light 
intensity, photoperiod, light quality (w avelength), salinity, pH, tank m anagem ent and
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nutrition (H illier, 1984; W urt and Stickney, 1984; Prim avera, 1985; C rocos and Kerr, 
1986). H ow ever, for m ost m arine shrim ps, satisfied results have not been  obtained 
w ithout eye-ablation.

A nother hypothesis about regulation o f  the ovarian m aturation  is based  on the 

principle that ovarian  developm ent is achieved through the balance o f  the an tagon istic  

actions o f  the tw o horm ones, GIH and gonad stim ulating horm one (G SH ) or 

v itellogenesis stim ulating horm one (VSH) (H asegaw a et ah, 1993; F ingerm an, 1997). 

It has been  ex p lo red  by treating  the shrim ps w ith  ex tracts from  v arious 

neuroendocrine tissues such as brain and thoracic ganglion (E astm an-R eks and 

F ingerm an, 1984; Takayanagi et ah, 1986) or w ith various know n vertebrate  

horm ones such as 17 a-hydroxy  progesterone (Y ano, 1985 and 1987), hum an 

chorionic gonadotropin (B om irski and K lek-K aw inska, 1976; N agabhushanam  and 

Sarojini, 1987), hypophyseal gonadotropin (Reddy et ah, 1987), 5 -hydroxytryptam ine 

(5H T) (K ulkarni et ah, 1992), and 5HT in com bination w ith  brain  and thoracic 

ganglion extract (Sarojini et ah, 1995). H ow ever, the results w ere not encourag ing  and 

the practical use o f  these horm ones has not been established for m ost o f  the m arine 

shrim ps.

As m entioned above, the role o f  GIH on ovarian developm ent in various 

crustaceans has been established. In order to understand the control m echan ism s o f  

GIH on ovarian developm ent, the GIH has to be isolated and identified. T herefore, 

GIH assay is required in order to be able to detect the GIH during p u rifica tion  steps. 

The classical G IH  assay in shrim p and crab has been perform ed by b ilateral eye- 

ablation and reinjection o f  the eyestalk extract back into the eye-ablated  an im als. The 

inhibition o f  ovarian  grow th is exam ined and com pared to the contro l groups 
(B om irski et ah , 1981; Q uackenbush and H errnkind, 1983; Soyez et al., 1987; 
Sithigorngul et al., 1989). Even though th is assay exhibits the affects o f  G IH  on 

ovarian grow th directly, there are several disadvantages that have to be considered
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other than the laborious processes and tim e consum ing o f  the assay. T hese factors are 

high variations o f  nutritional condition and m aturation stage in each anim al w hich 
som etim es can conceal the effect o f  eyestalk products.

An alternative m ethod is to determ ine the inhibitory effects on v itellogenin  

synthesis (v itellogenin is a precursor o f  vitellin, a m ajor yolk protein  stored  in the 

oocyte) by incubating the ovarian tissues w ith  radioactive labeled am ino acid and 

determ ining the inhibition efficiency o f  eyestalk products upon incorporation  o f  

radioactive labeled am ino acid into ovarian protein (B row dy et ah, 1990; E astm ans- 

Rek and F ingerm an, 1985; Lui and O ’C onner, 1976, 1977; Y ano and C hinzei, 1987). 

In this assay, the antibody specific to vitellin  is required to identity  the labeled  vitellin. 

H ow ever, m any factors m ay effect nospecifically  on the incorporation  o f  radioactive 

labeled am ino acid into yolk protein. Therefore, this assay m ust be perform ed w ith 

caution by using appropriate controls.

D uring reproductive cycle, v itellin is accum ulated in the developing  oocyte 

for providing a prim ary nutrition for em bryogenesis and early larval developm ent. 

V itellogenin, a fem ale-specific protein (FSP) is im m unologically  identical to ovarian 

vitellin  dem onstrated in several decapod species such as C a llin e c te s  sa p id u s  (K err, 

1969), U ca p u g ila to r  (W olin  et ah, 1973), P a n d a lu s  k e s s le r i  (Q uinito et ah, 1989), p . 

m o n o d o n  (Q uinitio et ah, 1990) and M a c ro b ra c h iu m  ro se n b e rg ii (C hang et ah, 

1993b). It is synthesized and delivered to ovary via haem olym ph circulation. The site 

o f  vitellin  synthesis in decapod crustaceans has been dem onstrated  in several organs 

including ovary (Lui and O ’Connor, 1976; Yano and C hinzei, 1987; Q uackenbush, 

1989; Brow dy et ah, 1990) and hepatopancreas (Paulus and laufer, 1987). In 

P a ra p e n a e u s  lo n g iro s tr is , the vitellin synthesis was identified in adipose tissue (Tom  

et ah, 1987a). V itellogenin  is transported into developing oocytes and incorporated  

into yolk protein. (C harniaux-C otton, 1985; Tom  et ah, 1987b). The changed levels o f  
vitellogenin in haem olym ph were observed during the reproductive cycle. (D erelle et
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al., 1986; Shafir et al., 1992; Chang and Shih, 1995). It has been hypothesized that 
v itellogenin levels w ere controlled by GIH or VIH (Soyez et al., 1987; A guilar et al., 
1992; H asegaw a et al., 1993) and G SH  or V SH  (H asegaw a et al., 1993; F ingerm an, 

1997). Therefore, the determ ination o f  haem olym ph vitellogenin levels could be used 

as an indicator for the action o f  horm ones instead o f  determ ination o f  ovarian  grow th 

and incorporation o f  am ino acids during pro tein  synthesis in GIH assay.

The objectives o f  the present study w ere to produce m onoclonal antibodies 

(M A bs) specific to v itellin  and vitellogenin, to use these antibodies for determ ining 

the haem olym ph v itellogenin  levels, to determ ine relationship betw een haem olym ph 

vitellogenin levels and ovarian developm ent and to develop the G IH  assay in p . 

m o n o d o n , an econom ically im portant shrim p w idely cultivated in Thailand. A 

m onoclonal antibody approach was selected because it has several advantages over the 

conventional polyclonal antiserum . M onoclonal antibody production  does not require 

highly purified antigens. A com plex m ixture o f  antigens can be used and hybridom a 

clones that produce m onoclonal antibodies against desired antigens can be selected 

during screening processes (Sithigorngul et ah, 1989). O nce the established cell lines 

are obtained, hom ogeneous m onospecific antibodies can be produced in unlim ited  

am ounts. D ue to its m ono-specificity, the m onoclonal antibodies can be used to clarify 

the m olecular nature o f  vitellin  in p . m o n o d o n .

In chapter II, a literature review , w ill describe the biology, reproduction  o f  p. 

m o n o d o n , m ethodologies for characterization o f  vitellin  and vitellogenin  and assay for 

GIH. C hapter III w ill be a prelim inary experim ent on the production o f  m onoclonal 

antibodies using native v itellin  as im m unogen and using these M A bs for quantitative 

analysis o f  vitellogenin  levels in the haem olym ph. C hapter IV w ill be a refinem ent 

procedure in order to obtain  a com plete set o f  M A bs against each vitellin  subunits and 

using them  as a tool to clarify the confusion about v itellin  subunits p roposed by 
various investigators (Q uinitio  et ah, 1990; C hen and Chen, 1993; 1994; C hang et ah,
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1993a; 1994). C hapter V w ill be the application  o f  M A bs to study the correla tion  o f  
haem olym ph vitellogenin  levels and ovarian developm ent w hich w ill lead to the 
developm ent o f  GIH assay in the subsequent experim ents. C hapter VI w ill sum m arize 
the overall results and a b rie f discussion o f  the potential application o f  M A bs for 
further studies.
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