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Nﬂdﬁuaﬁlﬁlﬁi‘m Intensive culture of seabass (Lates calcarifer) in a recirculation system integrated with extensive
culture of biofiltration organisms

:ﬁi'aé?ﬁﬂ Vorathep Muthuwan, Saowapa Sawatpeera, Prattana Kuandee, Chanvit Supapanyapong,
Jarunan Prathoomyos, Kwanruan Pinkaew, Suraphol Chaladkid

%‘ﬂﬂ’lﬁﬂﬁ‘iﬁﬁﬁﬂﬁﬁﬂd’m?ﬁﬂ Proceeding of the 5" International Symposium on Marine Environmental Study on
the East China Sea and Yellow Sea. p. 89-110.

Lﬁ'awm’m?a'ﬁ’ﬂimﬂa@ﬂ

A recirculation system that was an integration of intensive and extensive culture systems was developed.
Seabass were reared in concrete tanks at high stocking density. The extensive culture system (biotreatment unit) was
an earthen pond stocked with oyster, mussel, mullet, and seaweed. The water from fish culture tanks was discharged
to the earthen pond and was recirculated to the fish culture tanks. Several water quality parameters of various water
sources were determined weekly during 9 months experimental period. Growth of organisms was determined
biweekly or monthly.

Dissolved oxygen was found to be the first critical limiting factor of the system. Certain water quality
parameters were significantly different among various sources of water (P<0.05). Effluent from fish culture tanks had
the lowest quality, which significantly improved when passed through the earthen pond. Water quality in the
recirculation system was maintained at optimum for growth of seabass up to 9 months without water exchange.

Growth of seabass and bivalves was affected by increased salinity in the system. However, seabass grew at
satisfactory rate from 37.2+0.8 g to 466.6214.1 g in 9 months (1.59+0.05 g d-1). Food conversion ratio averaging
3.61£0.08 was obtained in the experiment. Fish production ranged from 17.05 kg to 18.65 kg m-3 9 months-1.
Excess phytoplankton was filtered from water column by bivalves during most of the culture period, except for a few
months before harvest. Mullet grew from 0.2 g at start to 72.5 g at the end. However, seaweed did not survive until
the end of the experiment. The experiment indicated that biotreatment unit can improve and maintain water quality

at optimum for intensive culture of seabass.

—_—_—— — - - — —_— ——

HRITUIAE L%:'a\i Intensive Culture of Seabass (Lates Calcarifer) In a Recirculation Syatem Integrated with Extensive
Culture of Biofiltration Organisms
%’E\é‘%;ﬂ Vorathep Muthuwan, Saowapa Sawatpeera, Prattana Kuandee, Chanvit Supapanyapong,
Jarunan Prathoomyos, Kwanruan Pinkaew, Suraphol Chaladkid
%’aa’l‘sm‘iﬁﬁﬁuﬁwﬂmuagﬂ Proceeding of the 5th Internationl Symposirm on Marine Envuirnments Study on
the East China Sea and Yellow Sed.p 89-110
iamanddalaeag

A recirculation system that was an integration of intensive and extensive culture systems was developed.

Seabass were reared in concrete tanks at high stocking density. The extensive culture system (biotreatment




unit) was an earthen pond stocked with oyster, mussel, mullet, and seaweed. The water from fish culture tanks
was discharged to the earthen pond and was recirculated to the fish culture tanks. Several water quality
parameters of various water sources were determined weekly during 9 months experimental period. Growth
of organisms was determined biweekly or monthly.

Dissolved oxygen was found to be the first critical limiting factor of the system. Certain water quality
parameters were significantly different among various sources of water (P < 0.05). Effluent from fish culture
tanks had the lowest guality, which significantly improved when passed through the earthen pond. Water
guality in the recirculation system was maintained at optimum for growth of seabass up to 9 months without

water exchange.

tdﬁdﬁuaﬁﬂkgau Tetillapyrone And Nortetillapyrone, Two Unusual Hydroxypyran - 2 - One From The Marine
Sponge Tetilla Japonica
%'ﬂ;ﬁ’-ﬁ Rawiwan Watanadilok, Pichai Sonchaeng, Anake Kijjoa, Ana Margarida Damas, Luis Gales,
Artur M.S.Silva, and Werner Herz
Ta5ANSNANNWEAIIUASE Journal of Natural Products, 2001, 64, 1056-1058.
Lﬁﬂmqmﬁ%ﬂmmqﬂ

Extraction of the marine sponge Tetilla japonica from the Bay of Thailand furnished tetillapyrone and

nortetillapyrone, two unusual tetrahydrofurylhydroxypyran-2-ones, whose structures were established by NMR

spectrometry and an X-ray analysis of tetillapyrone.

umqu%fi’m‘ém Preliminary Experiments On Seagrasses, Halodule Pinifolla, Transplantation In Different Seasons
%mﬁ%ﬂ Thidarat Noiraksar, Amonrat Chomrung, Chaluay Musika, Wanchai Wongsudawan
FnangmsnAnHHa U miﬂwqu"fi‘mmﬁwmm@mﬁmzmm‘(ui@?jmeizmﬂ%ﬁ nfail 27
\avneniisalagagl

The seagrasses, Halodule pinifolia collected from Amphoe Klang, Rayong Province, were transplanted at
Koh Loy, Sri-Racha, Chonburi Province. The experiments were divided two differential techniques: 1) attaching
seagrasses to the nets; and 2) transferring seagrasses mats. The experiments were done in different seasons;
summer, rainy and winter. Water qualities and nutrient in sediments, both at origin area and transplantation
area were also studied. The results showed that transplantation techniques and seasons were significantly
different (P < 0.05) on seagrasses survival rate. The best technique was transferring seagrasses mats and
done in winter. Water quality analysis showed that phosphate and nitrite concentrations at transplantation area
were significantly higher than origin area (P < 0.01). Salinity, temperature and pH were not significantly
different between two areas. Phosphate and ammonia in sediments at transplantation area were significantly

higher than origin area (P< 0.01).



Na\i’!u?ﬁm?’a\i Color Variation Of Feather Stars, Lamprometra PalmatalJ.Muller) At Koh Samet And Koh
Kudi, Rayong Province, Thailand.
%@;ﬁ‘i/ﬂ Sumaitt Putchakarn, Pittayaratana Suksudej, Pichai Sonchaeng and Surin Matchacheep
Fansansiaininanuids melssgaiameinenanfuazmaluladuvilszmalng pseR 27
\amenidelaaag

Speciments of coral reef dwelling feather stars (Comatulida, Crinoidea, Echinodermata) were collected
at Koh Samet and Koh Kudi, Rayong Province, Thailand by SCUBA diving during May and September 2000. The
specimens were collected in daytime by random sampling.  The results of this study showed that by using
morphological characters, all specimens were identified as Lamprometra palmata (J. Muller, 1841) and had 10
types of color variation. This should be further study on confirming the species by using genetically technigues,

gene characters or environment factors, which control on this behavior.

w’aa’lu‘ﬁ;ﬂ'ﬂf‘;m Some Nutrition Of 13 Diatoms Cultured Under Control Conditions
%aﬁfﬁﬂ Jarunan Pratoomyot, and Tidarat Noiraksar
FansmanfRunanuIdE nﬁiﬂizqu‘fimﬂw‘iwmm@mﬂm:mmTuT@iM@@zmﬂima AXeft 27
!.ﬁ.lﬂﬁﬁdﬂuaﬁﬂiﬂﬁlﬁ?d

Several varieties of potential diatom to mass culture were slightly study in nutrition. 3 Amphora, 3
Navicula. 2 Nitzschia, Cylindrotheca, Enthomoneis, Lithodesmium, Melosira, Pseudonitzschia, Thalassiosira
form phytoplankton bank of Bangsaen Institute of Marine Science were selected to determined some nutrition.
They were cultured by F/2 media, salinity 30 ppt, light intensity 1,500 Lux and 12:12 hrs. dark: light. Cells were
harvested at stationary phase and freeze dry respectively. Results of analysis were vary as the following.
Moisture range 83.44-88.86%. By dry weight basis protinate analysis indicated that the diatoms container
protein range 21.38-42.56%, lipid range 4.37-28.64%, carbohydrate {NFE+fiber) range 2.71-32.33%, ash range
27.49-57.15%.

&mmuﬁ’i’%ﬁad Germ Cell Development Of Laboratory-Reared Juvenile Seahorses, Hippocampus Kuda
ﬁahﬁm Sithee Tanboonteck, Praneet Damrongphol, Wandee Poolsanguan, Pichai
Sonchaeng, Saowapa Sawatpeera and Vorathep Muthuwan

A0215ETNANNWHANUISE ﬂﬁiﬂi:‘qu‘immﬁmmm@mim::mmTuTmﬁLLﬁqﬂi:meiwa peft 27
\Hamnuddalanas)

Germ cell development in relation to size and weight of laboratory-reared juvenile seahorses, Hippocampus
kuda, were investigated. Female germ cells developed faster than male germ cells. Germ cells in ovaries of
10-day-old juveniles with an average body weight of 5 mg + 0.8 had entered meiosisi and their development
progressed rapidly into previtellogenic oocytes at this stage. Vitellogenic oocytes with enlarged cytoplasm
could be detected in 2 month-old juveniles with an average body weight of 80 mg *+ 23. Germ cells in the
testes of male seahorses started meiosis at 2 months after hatching. Formation of sperm was not observed

until 7 months.




Nﬂd'maﬁl‘c’lﬁm Phytol And Derivatives From Chaetomorphace Gracillis
%a@ﬁdﬂ Aporn Chuaynugul, Sumaitt Putchakarn, Tidarat Noiraksa and Apichart Suksamrarn
Fansansfiafiuinanuids msdssginnmsinanmansuasmaluladusalszmalng asa
# 27
L{f@mmﬁiﬂimﬂﬂgﬂ

Extraction of Chaetomorpha cf. gracillis with hexane, chloroform and methanol foliowed by column
chromatographic separations resulted in the isolation and identification of phytol (1), phytyl palmitate (2], phyty!
oleate (3) and phytyl linoleate (4).

Nm’]uﬁ'ﬁ'ﬂ@;'ad Ecdysteroids Form a Zoanthus SP.
%@;ﬁ';ﬁl Aroon Jankam, Sumaitt Putchakarn, Bongkoch Tarnchompoo and Apichart Suksamrarn
FansasNARNNHANUISE miﬂ?muﬁmmﬁwmmamﬁl,azmﬂ‘llu‘ll@ﬁlmea‘zmﬂ%ﬂ pfail 27
Li‘f’awmuﬁ%ﬂiﬂﬂﬂgﬂ

Repeated column chromatography of n-butanol extract of a Zoanthus sp. Has led to the isolations of four

ecdysteroids: ecdysone (1), ajugasterone C (2), dacryhainansterone (3) and inokosterone (4).

=

NAIIUIRE L‘%:'aa Antimicrobial Activity Test By Marine Bacteria Assocuated With Some Spongges Collected
From Chonburi Province
%aé"‘jﬁ’ﬂ Chutiwan Dechsakulwatana, Sirinuch Jintasoontronurai, and Sumaitt Puttchakarn.
FansaanANRNAIUIAE msﬂa‘:‘g:ﬁmmﬁwmmmim:mﬂuiaﬁlmemmm ASaf 27
Lﬁ@mmuﬁﬁ’ﬂimﬂﬂgﬂ

Bacteria 194 strains were isolated from 34 sponges collected from Sak Island, Krok Island, Lan Island
Samae San Island, Kham Island and Rin Island in Chonburi Province. Al strains were tested by Agar disc
diffusion assay for antimicrobial activity to investigate the potential of associated bacteria from sponge against
tested microorganisms. It was found that nine strains showed their active inhibition on the growth of
Staphylococcus aureus ATCC 25923, , Bacillus subtilis ATCC 6633, and/or Vibrio anguillarum. These active
strains, IMS 233-7, IMS 234-2, IMS 238-3, IMS 238-4, IMS 242-2, IMS 245-2, IMS 261-3, IMS 267-2 and IMS
267-4 were gram negative, rod shape while indicated the different biochemical characteristics. IMS 233-7 the
active compound-producing strain was cultured in mass by ORI medium and was extracted with mixed chloroform
- methanol (1 : 2) then was partition with ethyl acetate : aqueous (1 : 1) for producing of active compound. Both
crude extracts from the partials of cells and cultured media in ethyl acetate showed strong inhibition on the

growth of Bacillus subtilis at minimum concentration 50 mcg/disc.



&ﬁua';ﬂﬁm Monte - Carlo calculation of the primary Hl atom vyield in liquid water radiolysis: effects of
radiation type and temperature
UMDY Jintana Meesungnoen™ , Jean - Paul Jay - Gerin *, Abdelali Filali - Mouhim * , Samlee
Mankhetkorn °
ANNNIUI581S Chermical Physics Letters 335:458 - 464.
Lﬂéﬂﬂﬂﬂﬁgﬂ

Monte-Carlo simulations are used to calculate the primary vield of hydrogen atoms (G,.} of water
radiolysis versus linear energy transfer (LET) up to ~ 100 ke V/ m, at 25°C and 300°C. The G, values
calculated at 25 C using protons show a maximum near 6.5 ke V/ m before decreasing steeply at higher LET . At
300°C, G, Remains constant below ~ 7 ke V/  m, while at higher LET it decreases faster than do its corresponding
25°C values. For different radiation types (protons, “H* , “He™ , 'Li*" , and *C*) of equal LET > 10 keV/ m,
G, increases as the incident ion velocity increases. The results compare generally well with experiment.

© 2001 Elsevier science B.V. Al rights reserved.

U8 Lc'gm Comment an “Experimental Determination of the Dependence of OH Radical Yield on Photon
Energy: A comparison with Theoretical Simulations” by Fulford et al.
UnIQguas  Jintana Meesungnoen , Abdelali Filali Mouhim, Samlee Mankhethorn and Jean-Paul Jay-Gerin
ANNNLIUINGES  The Journal of Physical Chermistry A 105(10):2125 - 2526
\awnlneagy

Recently, Fulford et al.” have determined experimentally the dependence of the “primary” yield of €OH
radicals (Ge,,), a major transient species produced in water radiolysis,”* on photon energy of incident radiation
using aqueous solutions of plasmid DNA as a probe to sample the number of hydroxyl radicals present at the
spur expansion completion {or homogenization) time, that is, ~10° s, after the initial deposition of energy.
These authors' measured the yield of single-strand breaks (ssb) induced within the DNA probe when irradiated
with photons varying in energy from 0.28 ke V (C, X-rays) to 1.26 Me V s y-rays). The data, when normalized
relative to the yield of ssb for “Co Y-rays, were then used as a measure of Ge__ {taking Ge | = { 2.80 molecule/
100 eV [thatis, 0.29 mol/J in Sl units; for conversion of yield values into Sl units, 1 molecule/ 100 eV = 0.103
64 mollJ] for “Co 7 radiation at ~ 10°s). As the photon energy decreases from ~ 1.25 Me V to 1.5 ke V, the
values of G., so obtained decrese from ~ 2.80 to 0.695 molecule/100 eV , whereas there is a steep upturn in
Ge,,, with a further decrease in photon energy from 1.5 to 0.28 ke V; for this latter energy, Ge , reaches a value
of ~ 2.48 molecule/100 eV.' Several theoretical calculations (using both analytical models and stochastic
simulations) for electrons *® or photons *’ predicted such a general shape for the Ge,, vs particle energy curve,
with a minimum eQOH radical yield occurring between 0.1 and 1 ke V , in partial agreement with Fulford et al.
’s experimental data.' Using simulated clectron track structures, Pimblott and La Verne® also found a tumnaround

in G.,,, for electrons of an initial energy lower than ~ 1 ke V.




In support of the wxperimental data of Fulford et al.,' we present in thiscomment the results of our
Monte Carlo calculations of Ge_, as a function of incident electron energy in the range of 0.05 - 150 ke V. A
detailed description of our computational modeling of the radiolysis of liquid water, the cross sections employed
to describe the various physical
Figure 1. Variation of the primary yields of OH radicals produced by electron radiolysis of pure liquid water
at 25°C as a function of incident electron energy: -, present work (the error bars show the 95% confidence
intervals of our simulation results); -, Monte Carlo electron simulations of Hill and Smith {ref 5); - . -, Monte
Carlo electron simulation of Pimblott {ref 6); -+-, experimental data of Fulford et al. (ref 1). We should note that
the experimental variation of ®OH yield is based on photon energy, not electron energy. However, for the sake
of comparison, those experimental photon encrgies have been converted to electron energies, using ref 15. ,
experimental value of Ge at neutral pH for 3H B-rays (average energy ~ 5.67 ke V; corresponding dose-

average linear energy transfer (LET) ~ 9.48 ke V/ m: refs 15 and 16).

NUIRE L‘ii‘m Monte Carlo Calculation of the Primary Radical and Molecular Yields of Luquid Water Radiolysis
in the Linear Energy Transfer Range 0.3-6.5 ke V/um: Application to'*’ Cs Gamma Rays'

UNIAPUDY  Jintana Meesungnoen’ : Mustapha Benrahmoune,” , Abdelali Filali-Mouhim,” , Samlee
Mankhetkorn,” and Jean-Paul Jay-Gerin™’

AWNWLU219479  Radiation Research 155:260-278 (2001)
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Meesungnoen, J., Benrahmoune, M., Filal-Mouhim, A., Mankhetkorn, S. and Jay-Gerin, J-P. Monte
Carlo Calculation of the Primary Radical and Molecular Yields of Liguid Water Radiolysis in the Linear Energy
Transfer Range 0.3-6.5 keV/_m: Application to '¥’Cs Gamma Rays. Radiat. Res. 155, 269-278 (2001)

Monte Carlo simulations of the radiolysis of neutral liquid water and 0.4 M H,SO, agueous solutions at
ambient temperature are used to calculate the variations of the primary radical and molecular yields (at 10° s)
as a function of linear energy transfer (LET) in the range ~0.3 to 6.5 keV/ m. The early energy deposition is
approximated by considering short (~20-100 m) high-energy (~300-6.6 MeV) proton track segments, over
which the LET remains essentially constant. The subsequent nonhomogeneous chemical evolution of the
reactive species formed in these tracks is simulated by using the independent reaction times approximation,
which has previously been used successfully to model the radiolysis of water under various conditions. The
results obtained are in good general agreement with available experimental data over the whole LET range
studied. After normalization of our computed vields relative to the standard radical and molecular yields for
“Co vy radiation {average LET ~0.3 keV/ m), we obtain empirical relationships of the primary radiolytic yields as
a function of Let over the LET range studied. Such relationships are of practical interest since they allow us to
predict a priori values of the radical and molecular yields for any radiation from the knowledge of the average

LET of this radiation only. As an application, we determine the corresponding vyields for the case of ™’

Csy
radiation. For this purpose, we use the value of ~0.91 keV¥/ m for the average LET of ™' Cs 7y rays, chosen so

that our calculated yield G(Fe™) for ferrous-ion oxidation in air-saturated 0.4 M sulfuric acid reproduces the value



of 15.3 molecules/100 eV for this radiation recommended by the International Commission on Radiation Units
and Measurements. The uncertainty range on those primary radical and molecular yields are also determined
knowing the experimental error (~2%) for the measured G(Fe™) value. The following values (expressed in
molecules/100 eV) are obtained: {1) for neutral water: G- = 250 *~0.16, G,. = 0.621 +-0.019 G, = 0.474 +_0.025,
G, =267%.0.14,G,, =0713+-0.031, and G, = 4.08 0.22; and (2) for 0.4 M H,SO, aqueous soluions:
G, =361+.009,G,=0420+.0019, G, =278 +-0.12, G, = 0.839 +_0.037, and G-, = 4.46 *_0.16.

These computed values are found to differ from the standard yields for *°Co Y rays by up to ~6%.
\i’luafﬁlﬁ;m Redox Reaction of Artemisinin with Ferrous and Ferric lons in Aqueous Buffer.
UNIA8URI  Sibmooh, N., Udonsangpetch, Kijjoa, Chantharaksri, U., and Mankhetkorn °
ANNWIUINGHIS  Chem. Pharm. Bull. 49(2): 00-00. {in press)
\awlaeag

Artemisinin, a sesquiterpene with endoperoxide bond, possesses potent antimalarial activity against the
ring and late stage of chlorogine-resistant Plasmodium falciparum malaria both in vitro and in vivo. The mode of
anti-malarial activity of artemisinin is iron-dependent. The alm of this study was to investigate the reactions of
artemisinin with ferrous and ferric ions in agueous buffer. Artemisinin generated a cycle of iron oxidation and
reduction. It oxidized ferrous and reduced ferric ions with similar rate of reaction (k=1 OiO.5M4. S"‘ for ferrous and
k=8.5%2.0 M"‘. S" for ferric ion). The major active product was dihydroartemisinin which exhibited antimalarial
activity at least 3 times more potent than artemisinin. Dihydroartemisinin preferably binds to ferric ion, forming
ferric-dihydroartemisinin complex. The re-oxidation of the complex gives artemisinin and ferric ion. This suggests
that in aqueous buffer, the reaction of artemisinin with iron may give rise to the active reaction products, one

of them being dihydroartemisinin, which is responsible for antimalarial activity.

NAanEad Linear - energy - tranfer effects on the radiolysis of liquid water at temperatures up to 300°C
- a Monte - Carlo stydy.
UNI98uas  Du Penhoat, MH.H., Meesungnoen, J., Goulet, Filali- Mouhim, A., Mankhetkorn °, S., and Jay
- Gerin)
ANHUWLIUSEIS  Chemical Physics letters 341:135 -143
\awlasagy

Monte-Carlo simulations are used to calculate the primary radical and molecular yields (g-values) of
water radiolysis versus temperature in the range 25-300°C, for different high linear energy transfer radiations
(protons, “H* , and 'Li*) up to ~65 keV/ m. The results are compared, at ~10" s, to experimental data at
25C, 95C, and 180 C. Excellent agreement is obtained for gle ) and g(.OH) over the whole temperature range,
but giH,), [9{H.) + g(H,)l, and g(H,0,) are substantially larger than the measured values at 180°C. Our g-values
are also compared with fast-neutron radiolysis yields and with deterministic modeling calculations. The agreement

is generally satisfactory. © 2001 Elsevier Science B.V. All rights reserved.



U L?i;'ad Fluorescent varapamil analogue for monitoring acidic intracellular oganelles in Multidrug resistant
and sensitive cells.
undaauad  Mankhetkorn, S., Teodori, E., and Garnier - Suillerot
ANNNWLUANGE1S Chemical - Biological Interactions 117:1 - 13
aulneagl

Resistance to chemotherapeutic agent is a major cause of treatment failure in patients with cancer. In
many cases, the primaly mechanism leading to a multidrug-resistant phenotype is the plasma-membrane
localized overexpression of drug efflux transporters, such as P-glycoprotein. However, acidic intracellular organelles
seem also to participate in resistance to chemotherapeutic drugs and the determination of the pH of these
organelles is of importance. In the present study we have used a new fluorescent derivative of verapamil. 2-2-
dipheny1-5-[(methylaminomethy1) anthracenel pentanenitrile (EDP 96), and show that it is an efficient inhibitor
of the P-gp-mediated efflux of anthracycline in K562 resistant cells. The fluorescence of EDP 96 is environmental
and pH sensitive. EDP 96 is a weak base (pKa = 6.0} and its aceumulation into K562 cells is accompanied by
a significant fluorescence increase due to its entry of the drug into acidic regions in the cells. We have used this
properties to develop a new method to accurately determine the pH of acidic organelle. © 2001 Elsevier
Science ltrland Ltd. All rights reserved.
ﬁ”luaﬁm%i'm Ultrastructure of female germ cells in Haliotis asinina Linnaeus
UNIFEUD Somijai Apisawetakan', Vichai Linthong', Chaitip Wanichanon', Sasiporn Panasophonkul', Ardool
Meepool', Maleeya Kruatrachue’, Edward Suchart Upatham®®, Tanate Pumthong®, and Prasert Sobhon"’
ANNWLUII9E19 Invertebrate Reproduction and Development, 39:1 (2001) 67-79
Lﬁ;@mimﬂgﬂ

Germ cells in the ovary of H. asinina are divided into six stages: oogonia and five stages of oocytes. The
oogonium is a scallop-shaped cell 8-10 m in diameter, closely adhered to a trabecula. Its nucleus exhibits
small blocks of heterochromatin along the nuclear envelope and a small nucleolus. The cytoplasm contains
abundant ribosomes. The stage | oocyte is a round cell 12-25 m in diameter. Its nucleus contains numerous
lampbrush chromosomes consisting of chromatin fibers with three sizes, i.e., 100-200, 40-60 and 7-12 nm in
diameter. The cytoplasm has numerous mitochondria, few rough endoplasmic reticulum, and abundant ribosomes.
The stage Il oocyte is a round cell 25-35 m in diameter. Its nucleus exhibits increasingly decondensed
chromatin and a nucleolus, and the nuclear envelope exhibits numerous nuclear pores. The cytoplasm contains
numerous and well-developed Golgi bodies, rough endoplasmic recticulum and abundant ribosomes. There are
two types of secretory granules: both have a spherical shape, 350-450 nm in diameter, with an electron-dense
and electron-lucent matrix, respectively. The stage |ll oocyte is a pear-shaped cell about 35x70 m in size.
Lampbrush chromosomes are almost completely unraveled. The two types of secretory granules are greater in
number and cluster around the Golgi bodies. Larger and more electron-dense ovoid-shaped yolk granules start

to appear. The stage IV oocyte is a flask-shaped cell about 50x80 m in size. Its nucleus contains completely



decondensed chromatin and a highly enlarged nucleolus. The cytoplasm is filled with lipid droplets {1.5-3 _m in
diameter) and yolk granules (1.5-2.5 m in diameter). The vitelline-cum-jelly coat starts to develop, and could be
derived from the first type of secretory granules which are translocated to be exocytosed at the plasma
membrane. The stage V oocyte is similar to the stage IV oocyte except its vitelline-jelly coat achieves maximum

thickness and appears fibrous in comparison to the amorphous appearance at stage IV.

d'maﬁ'ﬁlfﬁiad Ultrastructure of the differentiating male germ cells in Haliotis asinina Linnaeus
UNIRLURS  Prasert Sobhon'*, Somijai Apisawetakan', Vichai Linthong', Viriya Pankoai, Chaitip Wanichanon',
Ardool Meepool, Maleey Kruatrachue?, Edward Suchart Upatham? and Tanate Pumthong’
ANNWLUINTANS Invertebrate Reproduction and Development, 39:1 (2001) 55-66
\amnlnnagy

Male germ cells in the testis of H. asinina can be divided into 14 stages based on the ultrastructure and
patterns of chromatin condensation. The spermatogonium is a spherical or ovalshaped cell with diameter about
8 m. Its nucleus contains mostly euchromatin with only a thin rim of heterochromatin along the inner facet of
the nuclear envelope. Primary spermatocytes (PrSc) are divided into six stages, i.e., leptotene {LSc), zygotene
(ZSc), pachytene (PSc), diplotene{DSC), diakinesis (DiSc) and metaphase (MSc). The early cells are round and
become increasingly larger, ranging in size from 12 to 14 m from LSc to PSc; then their sizes gradually
decrease from 10 to 7 m from DSc to MSc. LSc contains small blocks of heterochromatin that are scattered
throughout the nucleus. These heterochromatin blocks are increasingly thickened and lengthened in ZSe, and
achieve their maximum sizes in PSc. DSc decreases in size, resulting in the close clumping of chromatin blocks;
while in DiSc and MSc long and large blocks of chromosomes are formed and then move to be aligned along
the equatorial region. In the nuclei of all stages of PrSc, heterochromatin blocks are formed by the tight
aggregation of 30 nm chromatin fibers. The secondary spermatocyte (SSc) is a round cell about 8 m in
diameter. They are aligned in rows that separate spermatids from primary spermatocytes. Their nuclei contain
criss-crossing chromatin cords in a reticulate pattern, whose individual 30 nm fibers are loosely packed. All
spermatids are freed from the epithelium, and can be divided into four stages: St1 is a large round cell (about
56 m), and its nucleus contains evenly dispersed 30 nm chromatin fibers. In St, the nucleus decreases in
size by a half and becomes oval: thus the chromatin fibers are packed closer together, particularly around the
axis of condensation. In St, the nucleus is elongated with individual chromatin fibers enlarged to about 40 nm
in cross section, and they are packed tightly together. In St, (about 3x2 m) the nucleus is increasingly
elongated with the acrosome covering the anterior pole. Individual chromatin fibers are enlarged to 60 nm and

appear in cross-section as closely aligned dense granules. The spermatozoon has a cone-shaped




314948 L“?‘Im Effects of Humic Acid and Water Hardness on Acute Toxicity and Accumulation of
Cadmium in the Freshwater Fish (Puntius gonionotus Bleeker)
UMIA8U8d R Mungkung °, ES Upatham®, P Pokethitiyook °., M Kruatrachue® and C Panichajakul’
ANNWIUISAS  ScienceAsia 27 (2001) 157-164
\awlnnag

The effects of humic acid and water hardness an acute cadmium toxicity and accumulation were
determined, using Puntius gonionotus Bleeker. The toxicities were expressed as the median lethal concentration
(LC,) and the 96-h LC,, value of cadmium was 2.30 mg/L. Three different types of water hardness were used.
soft, moderately-hard and hard, with total hardness concentrations of 55, 113, and 225 mg/L CaCo,, respectively.
The acute cadmuim toxicity and accumulation significantly decreased by increasing water hardness concentration.
An increase in humic acid concentrations (0.5, 5.0 , and 50 mg/L) also decreased cadmium toxicity and
accumulation. Moreover, simultancous increases in humic acid and water hardness concentrations also resulted
in a decrease in cadmium toxicity. However, they were less effective in decreasing cadmium accumulation than
the effect of water hardness or humic acid alone.

G’IH%‘%JE]L%:'M Molecular cloning and characterization of cathepsin L Encoding genes from Fasciola gigantica
UNIA8U84  Rudi Grams °* , Suksiri Vichasri-Grams °, Prasert Sobhon ¢, E. Suchart Upatham ¢,
Vithoon Viyanant *°
ANNWIUSES Parasitology International 50 (2001) 105-114
iamingagl

In this study cDNAs encoding cathepsin L-like proteins of Fasciola gigantica were cioned by the reverse
transcription polymerase chain reaction method (RT-PCR) from total RNA of adult specimens. DNA sequence
analyses revealed that six different cathepsin L ¢cDNA fragments were isolated, which have DNA sequence
identities of 87-99% towards the homologous genes from F. hepatica. Gene expression was studied at the
RNA level by Northern and RNA in situ hybridizations. Northern analysis showed the cathepsin L genes to be
strongly expressed in adult parasites as a group of 1050 nt sized RNAs. RNA in situ hybridization localized
cathepsin L RNA to the cecal epithelial cells. Southern hybridization was used to determine the number of
cathepsin L genes and indicated the presence of a family of closely related cathepsin L genes in the genome

of F. gigantica. © 2001 Elsevier Science Ireland Ltd. All rights reserved.

NUIE L?ii’e]\‘l The Effect of Carbamate Insecticide on the Groweth of Three Aquatic

Plant Species: lpomoea aquatica, Pistia stratiotes and Hydrocharis dubia

UNIRLUBY  Siriorn Boonyawanicha, Maleeya Kruatrachuea, E.Suchart Upathamb, Puangpaka
Soontornchainaksaenge, Prayad Pokethitiyooka and Sombat Singakaewa

ANNWIUISE1S  ScienceAsia 27 (2001) : 99-104



iamingagy

The purpose of this study was to assess the effects of carbamate insecticide on the growth of three
aquatic plant species, lpomoea aquatica, Pistia stratiotes and Hydrocharis dubia. These three aquatic plant
species were treated with different concentratons of cabary and test durations. The fresh weight increase, the
dry weight per fresh weight and the total chlorophyll content of the treated plants decreased with increasing
concentrarions of carbaryl and the test durations. The leaf injury indices of the treated plants increased with
increasing concentrations of carbary' and the test durations, while the leaf injury indices of the controls were
zero. The 69-hour EC, values of total chlorophyll content of |. Aquatica, P. stratiotes and H. dubia were 0.996,
0.786 and 0.334 g/!. respectively. Moreover, chlorosis and necrosis occurred at the leaf margin of the treated
plants, then they extended into the inner portion of the leaf blade. Finally, the leaves decayed and the plants died.
NUIRY La’i"aﬁ Fasciola gigantica : surface topography of the adult tegument
UYI98989  T. Dangprasert’, W. Khawsuk' , A. Meepool', C. Wanichanon', V. Vijanant’, E.S. Upatham®
S. Wongratanacheevin® And P. Sophon '*
ANNWLU219875  Journal of Helminthology (2001) 75, 43-50
\awlasagy

Adult Fasciola gigantica are leaf-shaped with tapered anterior and posterior ends and measure about 35
mm in length and 15 mm in width across the mid section. Under the scanning electron microscope its surface
appears rough due to the presence of nureerous spines and surface folding. Both oral and ventral suckers have
thick rims covered with transverse folds and appear spineless. On the anterior part of the ventral surface of the
body, the spines are small and closely-spaced. Each spine has a serrated edge with 16 to 20 sharp points, and
measures about 20 m in width and 30 m in height. In the mid-region the spines increase in size (up to 54

m in height) and number, especially towards the lateral aspect of the body. Towards the posterior end the

spines progressively decrease in both size and number. The tegumental surface between the spines appears
highly corrugated with transverse folds alternating with grooves. At higher magnifications the surface of each
fold is further increased with a meshwork of small ridges separated by variable-sized pits or slits. There are
three types of sensory papillae on the surface. Types 1 and 2 are bulbous, measuring 46 m in diameter at the
base with nipple-like tips, and the type 2 also have short cilia. Type 3 papillae are also bulbous and similar size
but with a smooth surface. These sensory papillae usually occur in clusters, each having between 2 and 15
units depending on the region of the body. Clusters of papillae on the lateral aspect (usually types 1 and 2) and
around the suckers (type3) tend to be more numerous and larger in size. The dorsal size of the body exhibits
similar surface features, but the spines and papillae appear less numerous and are smaller. Corrugation and

invaginations of the surface are also less extensive than on the ventral side of the body.




31U79853a9  Detoxification of Soils Containing High Molecular Weight Polyeyclic Aromatic Hydrocarbons by
Gram-Negative Bacteria and Bacterial-Fungal Co-Cultures

%3 Sudarat Boonchan ** and Albert Juhasz *®

unIaguas  Grant A. Stanley’, Margaret L. Britz
ANNWLWITENS Remedistion of hazardous waste contaminsted soils, (2001)
L‘j”aﬁﬂﬁlﬂﬂ@ﬂ

Bioremediation programs at PAH-contaminated sites have had some success in the removal of low
molecular weight PAHs, however, high molecular weight PAHs (HMW PAHSs), containing four-, five- and seven-
benzene rings are often recalcitrant to biodegradation. Such partially treated soils continue to be highly mutagenic
and toxic. In this study, PAH-contaminated soil was used to isolate a number of Gram-negative bacteria which
could grow on pyrene as a sole carbon and energy source. A fungus (Penicillium janthinellum) was also isolated
from PAH-contaminated soil which could degrade benzolalpyrene in a rich medium. Some bacterial isolates of
the genera Pseudomanas, Stenotrophomonas and Burkholderia could degrade, but not grow on, PAHs containing
up to five-benzene rings as a sole carbon and energy source. The HMW PAH degradation rate of these bacterial
isolates was improved by using cultures containing high initial cell populations and by co-metabolic degradation
using pyrene as the growth substrate. A co-culture of Stenotrophomonas and Penicillium was observed to
mineralize and grow on benzolalpyrene, a five-benzene ring PAH, as a sole carbon source in liquid culture or as
a component of a PAH mixture in soil. Benzolalpyrene as a sole carbon source could not be mineralized by
either of these two organisms when incubated separately in liquid cultures. The successful bioaugmentation of
PAH-contaminated soil using these isolates was demonstrated by a substantial reduction in HMW PAH
concentration, the mineralization of added radiolabelled benzolalpyrene and, consequently, a significant decrease

in the toxic and mutagenic potential of the soil.

Q'm?ﬁ'aﬁ.m Seasonal Variations in Sediment Sulfur Cycling in the Ballastplaat Mudflat, Belgium
UyIeeUad  Suwanna Panutrakul *, Frank Money * , and Willy Baeyens % *
ANNWLWANSA1S  Estuaries Vol 4, No. 2, p. 257-265 April 2001
Hamlnagl

Sulfate reduction rate (SRR) and pools of reduced inorganic sulfur, acid volatile sulfide {AVS), chromium
reducible sulfur (CRS), and elemental sulfur (S’, were studied from June 1990 till March 1992 at two locations
on the Ballastplaat mudflat in the Scheldt estuary. The sediment composition at station A was mainly sand with
low organic content whereas sediments at station B were dominated by silt and clay with high organic content.
SRR was positively related to temperature; more pronounced at station B (Ea = 190 kJ mol-') than at station A
(Ea = 110 kJ mol-'). The maximum SRR values observed equalled 14 mol cm-* d-' at station B and Tumol cm-
3 d-1 at station A. AVS was the dominant radiolabelled end product of the sulfate reduction reaction, except in
surface sediments where pyrite and S” were more dominant, However, CRS was the predominant reduced
inorganic sulfur pool in the sediments. Both AVS and CRS pools showed temporal variations out of phase with

SRR. SRR peaked in summer, while the concentrations of AVS and CRS were highest in fall. The accumulation



of AVS and CRS started late summer after depletion of oxidants, which had accumulated during winter and
spring. The estimated annual SRR and thus sulfide production in the upper 15 cm of station B was of the order
of 100 mol m- yr-' , and at station A of the order of 12 mol m-’ yr-'. The sulfur mass balance shoes that only

a very small fraction, if any, of the produced sulfide is retained as reduced inorganic sulfur in the sediment.

Q?H%&ﬂt?@d A capillary electrophoresis chip for the analysis of print and film photographic developing
agents in commercial processing solutions using indirect fluorescence detection
uUNIAEUad  S.Sirichai and A.J. de Mello
ANNNLUINTANS Electrophoresis 2001, 22, 348-354. [impact factor 3.45]
Lfﬁamimﬂﬂgﬂ

The separation and detection of both print and film developing agents {CD-3 and CD-4) in photographic
processing solutions using chip-based capillary electrophoresis is presented. For simultaneous detection of both
analytes under indentical experimental conditions a buffer pH 11.9 is used to partially ionise the analyte.
Detection is made possible by indirect fluorescence, where the ions of the analytes displace the anionic
fluorescing buffer ion to create negative peaks. Under optimal conditions, both analytes can be analyzed within

30 s. The limit of detection for CD-3 and CD-4 are 0.17 mM and 0.39 mM, respectively. The applicability of the

method for the analysis of seasoned photographic processing developer solutions is also ecamined.
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