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ANH HUONG CUA PO MAN THAP
LEN Pl EU HOA APSUAT THAM THAU
VA HOAT TINH MEN NA"/K* ATPASE
O TOM THE CHAN TRANG (Litopenaeu svannamei)

Pé Thi Thanh Hurong'va Marcy N. Wider?
ABSTRACT

Hemolymph osmolality of the shrimp (Litopenaeus vannamei) exposed to salinities of 0.5 ppt or 1
ppt decreasing rapidly from 800 mOsn to 540 mOsn after 6 hours. Levels also dropped
dramatically from 800 mOsn to 560 mOsn in shrimp exosed to 3 ppt after 6 hoursand 1
day.The snificant difference were found between the ognolality leved in the shrimp at beforeand
after exposure. Hamolymph osmolality of the whiteleg shrimps changed after exposure to low
salinities, showing hyper-osmoregulatory behavior in low salinities. Hamolymph sodium levels of
the shrimps remained stable in the highest salinity treatment (28ppt), whereas levelsin the other
treatments dropped very quickly and significantly compared to those from the highest salinity
treatment. At 0.5 ppt and 1 ppt, after 6 hours of transfer, the levelsdecreased from 380 mmol/L to
180 and 200mmol/L respectively. The highest activity of Na'/K* ATPase in the gill of shrimp
transffered to 7 ppt after 7 dayswas 6.5 + 1.6 pmol ADP/mg protein/h. This activitiesin gills of
the white leg shrimpsincreased when they were transferred to low salinities except 0.5 and 1 ppt
Reaults from this study show that the whiteleg shrimp (Litopenaeus vannamei) can not survive in
low salinities (<1ppt) because it loses the capacity to ognoregulate.
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Title The Na'/K* ATPase activities and osmoregulation in adult whitdeg shrimp (Litopenaeus
vannamei) exposed to low salinities

TOM TAT

Ap sudt tham thiu (ASTT) cua dich méu tdm thé chan trang (Litopenaeus vannamei) khi chuyén
truc tiép tir moi truong ¢ dé man 28 %o vao méi triong 00 dé min 0,5 %o hogcl %o da bi giam
rat nhanh t800 mOsn Xuong 540 mOsn sau 6 gio. Gia tri nay aing gidm dgt nggt tir 800mMOsM
xuong 560 mOsm khi cho tdm vao dé man 3 %0 sau 6 gio va 1 ngay thi nghiém. S khéc biét oo y
nghia (p<0,05) xudt hi¢n giiza ASTT cia tom tgi thoi diem 0 glo D Voi CAc thoi dlém thu mau
khéc. Nhur viy m the chan trang khi chuyén vao moi truong co dé man thap da dieu hoa tinh
trang ASTT cao so véi méi trirong (hyper-osmoregulatory). Nong dé Na* trong dich méu tom &
khéng thay déi ¢ nghiém thirc 28 %0. Trong khi do ¢ cac nghiém thuc khac gla tri nay gigm rat
nhanh va c6 y nghia o vm doi chirng (p<0,05). O d@é min 0,5 %o va 1 %o, nong dé ion Natri d&
giam tir 380 mmol/L xusng 180 va 200mmol/L theo thir tir sau 6 gio. Hogt tinh cia men ndy cao
nhdt trong tdm ¢ dé mén 7 %o 12 6,5 + 1,6 pmol ADP/mg protein/h. Hoqt tinh cua Na/K ATPase
trong mang tém da gia tang khi chuyén vao méi truong cé do man thap ngogi trer nghiém thuc
0,5 val %o. Két qua thi nghiém nay cho thay tdm thé chan trang (Litopenaeus vannamei) khdng
thé song sot ¢ dg man thap (<1 %o) vi mat khd nang diéu hda &p sudt tham thau trong mau.

Tir khoéa: tbm, dé man

1 GIOI THIEU

Hau hét cac loal gidp xéc bien diéu hoa dp suat tham thau (ASTT) dich méu ngang biang
v6i ASTT caamdi truong Tuy nhién, nhirng loai song trong mdi truong nudc ngot hoac
nudc lg ching phai doi mat véi van dé quan trongla duy tri nong dd ASTT dich co thé
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cao hon ASTT mdi treong. M 6t vai téc gia da cho biét nhitng loai diéu hoa tinh trang
ASTT ceo hon méi treong nhu nhém hep mudi, trong nhém ndy cb the chia lam hai
nhom nhé phy thugc vao nong do urema chung san xuat ra, vanhom diéu hoa tinh trang
ASTT hoic cao hoic thip nhu nhém dgap xéc rong mudi. Tém thé chan tring
(Litopenaeus vannamel) lamot loai tém bién phan bé tu nhién & ving ven bién tay thuoc
vung Tay ban cau (Western Hemisphere) va phan bd tu nhién ¢ c&c nudc nhu phia bac
Peru dén Sonora, Mexico va rat nhiéu & vang bién caa Ecuador (Elovaara, 2003). Tom
thé chan tring g a doan gong dleu hoa tinh trang ASTT cao khi chung sbng trong méi
truong cd do man thip vaco thé diéu hdatinh trang A STT thip khi nudi trong trong méi
treong cd d6 man cao, duong dang & cua chiing véi méi truong cd ASTT 14 718 mOsm
V6i nong do mudi 1a 25 %o (Castille & Lawrence, 1981a). P4 c6 nhiéu nghién ciru vé
ASTT cia mot sb 10d gé&p xéc twong ty nhu lod ndy nhue Penaeus aztecus, Penaeus
duorarum, Penaeus setiferus, va Penaeus stylirostris . Ap suat tham thiu caa nhém nay
06 d6 dang & voi mdi treong nuéc bién 1an luot 14 745 mOsmV/K g, 768 mOsm/K g, 680
mOsm/K g va 699 mOsm/Kg Ap suit thim thiu cua dich méu cao hon ASTT ciaa moi
treong khi tdm séngtrong méi truong cd ndng dé mudi thap hon nong do dang trueong so
v6i moi truong VA ASTT s8 thép khi tom song trong méi truong c6 ASTT cao hon nong
do dangtruong. Nong d6 ion Na' va Cl” ciingthé hién su thay d6i gongnhu ASTT, tom
diéu hoa tinh trang ion cao hon méi truong khi sdng trong m0| truong co ndng do ion
thap vadiéu hoa tinh trang nguoc lai néu sdng mdi treong cd Ndngdé ion cao (Castile &
Lawrence; 19814). Biéu hda ASTT vaion Cl- trong dich méau tém st ¢ c&c ga doan ot
xac khéc nhau trong c&c nong do mudi khéc nhau daduoc xéc dinh. Két qua cho théy loa
ndy diéu hoatinh trang ASTT thich rng véi die éu kién moi truong trong chu ky 16t xac
hay ngay tai thoi diém sau khi 16t xéc. Diém dang & o gai doan gan 16t x&c (intermolt)
|4 663 mOsm/kg, trudc khi 16t xéc 14 940 mOsm. Piéu hdaion Cl- & tinh trang cao hon
mGi treong & moi treong 66 nong do mudi thap 20 %o va diém ion can bang 12 300 mM
(Ferraris et al., 1987). Diéu hoa ASTT la mot yéu to sinh Iy quan trong cua gigp xec
nham thich ang véi diéu kién méi truong ludn khdng n dinh vé nong do mudi .

T6m thé chan triang o kha niang chiu dung duoc véi d6 man caa mdi truong thip (M ez
& Blake, 1980), chinh nho yéu té ndy matdémthé chan trang duoc nudi rong rd vatro
thanh ddi tuong cd giatri kinh té nhat nhi trongnghé nuéi thay san hién nay. Lo ndy co
thé tang truong tét & moi trrong nudi co do man thap tai mot so ving ¢ My va Ecuador
(Samocha et al., 1998; 2002). Ti Iét song cuatdbm sé gatang theo sy gatang thoi gan
thuan hda; thoi gan thuan héa da vao méi truong cd do man thap trude khi chuyén vao
méi trudng cd ndng do ion khdng can bangsé gidp tém cd kha nangdiéu hda duoc ndng
ion d¢é thich angvaéi mdi truong,

Nghé nudi tdm thé chan tring cdng nghiép co thé phé trién manh, thanh cdng va bén
vitng hay khong s& phu thugc rat nhiéu vao sy hiéu biét co ban vé sinh hoc sinh Iy cuadéi
tuwong nay. Lod nay cd kha nang thich nghi véi yéu to mbi truong nhu thé nao va kha
nang chiu dung vé sy thay d6i d6 man tét hay khéng can phai dwoc cung cip cho nguoi
nudi. Quatrinh diéu hdaASTT vaion ciing nhu hoat tinh cia cac men lién quan dén qua
trinh van chuy én céc ion cd thay d6i véi mdi trueong co nongdd mudi thap hay khong can
phai dugc nghién cuirul.

2 PHUONG PHAP NGHIEN CUU
2.1 MAu vat vathu miu

Tom thé chan tring (L. vannamei) duc, treéng thanh ¢ gai doan gian 16t xéc c6 khdi
luong co thé [a17,6x1,4g duoc chuyén tur trai nubi tdm dén phong thi nghiém, sau d6 tdm
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duoc thuan héa cho thich nghi véi do man 30 %o khoang 2 tuan. Thi nghiém dugc tién
hanh véi 6 nghiém thirc bao gom cac d6 man nhu sau: 15 mOsm (0,5 %o), 28 mOsm (1
%0), 73 mOsm (3 %o), 200 MOsm (7 %o), 500 MOsm (18 %o) va 800 mOsm (28 %o).

S5 lwong tdm duoc ding cho méi nghiém thirc tir 8 dén 14 con. Tdm duoc chuyén tnrc
tiép tir bé nudi c6 d6 min 30 %o dén céc bé cd do6 man twong tng véi cac nchiém thirc
trén. M & tdm duoc thu & tim hoac mit bung gan gdc chan bod thar tu bangkim tiém 1 mL
V30 c&C thoi diém 0 gio, 6 go, 24 dgo, 72 go (3 ngay) va 168 go (7 ngay) sau khi tém
duoc chuyén dén cac bé thi nghiem. M a tdm duoc trir trong tu am -80°C cho dén khi
phan tich ASTT vanong d6 ion. Trongsudt thoi gian thi nghiém miu nuéc ciing duoc thu
dé phan tich ASTT vanongdo ion trong nudc.

M &du mang tdm duroc thu dé phan tich hoat tinh cua enzy me Na'/K*-AT Pase khi ké thic
thi nghiém hoac & cac nghiém thirc c6 @6 man thap tém chét trudce.

2.2 Phwong phép phan tich miu

Ap suét tham thau duoc 2phan tich bang méy do & suit tham thiu Fiske 1-10 (USA).
Nong do Na', K*, Mg ca" duoc do bang mé& do ion [A-100 analyzer (TOA
Electronics Ltd., Japan) M au duoc ly tam bangtube c6 mang loc (UItraFree MC, Cat.
No. UFC3TGO00, Millipore Corporation, USA) véi téc d6 7000 vongtrén phut khoang 30
phlt. Dung dich sau khi loc dugc pha Ioang tir 100 dén 200 lan hoic hon nira tly theo
nongdo cua ion trong dich méu tém & c&c do min khéc nhau. Dung dich dém st dung dé
do nong do cac ion la 1.2-benzenedicarbocylic acid (CsH4(COOH),) , phthdic acid 3.00
mM, 2-amino-2-(hydroxy methyl)-1,3-pragpanedio (H,NC(CHOH),) 2,74 mM va boric
acid H,BO; 200 mM (Huong et al., 2001).

Hoat tinh ciamen Na/K-AT Pase duoc phén tich theo phuong phép Elisa, mang tém duoc
nghié én trong dungdich démvaly tam bang méy ly tam lanh & toc do 12.000 vong/ phiit.
Phan trén dung dich duoc thu lai sau d6 cho thém c&c dung dich dém véo va doc & budc
séng 340 nm bang mé microplate reader. Két qua hoat tinh caa men thé hién trén mg
protein vatheo thoi gan (B6 Thi Thanh Huong, et al., 2004).

2.3 Xirly sb ligu
S liéu duoc phan tich ANOVA, Duncan’s M ultiples range test voi chuong trinh SPSS
software. Sr khac biét cd y nghiaduoc xem xé&t & mirc P=0,05 hoac thap hon.

3 KET QUA THI NGHIEM
3.1 Ap suit tham thau cia dich méu tém thé chan trang & cac d man thap khac nhau

Ap suat tham thau caa dich méu tém thé chan trang dathey do6i khi chuyén tém vao méi
treong c6 d6 man thip khac nhau. Sy thay dbi ndy duoc trinh bay trong Hinh 1. O
nghiém thirc ¢6 d6 man thap (0.5 %o hoac 1 %o), ASTT méu tdm giam nhanh chong tur
800 mOsm xudng 540 mOsm sau 6 g thi nghiém. Tém d& chét toan bo sau 6 go thi
nghiém. Ap suit thim thiu ciing gam khé nhanh tir 800 mOsm xudng con 560 mOsm &
nghi ém thirc 06 d6 man 3 %o sau 6 go val ngdy ké tir khi bt dau thi nghiém. Tuy nhién,
gatri ndy daduoc hoi phyc tro lai, dat 600 mOsm sau 3 ngdy, vaduy tri 6n dinh trong
subt thoi gian thi nghiém con lai, da co sy sai khac cdy nghia gita ASTT tai thoi diém 0
go voi ASTT caadich méu ¢ cac thoi diém lay mau méu. Ti [é song caa tém & nghiém
thirc c6 d6 man 3 %o 1230% sau 7 ngdy . Sau khi chuyén dén mdi truong cd do man 7 %o,
ASTT dich méu tom d& giam dan dan xuong con 630 va 570 mOsm sau 6 gior va 1 nggy
thi nghi¢m theo th ty. S sal khac co y nghia (p<0,05) so voi ASTT ciiatdm & thoi diem
0 g & d& duoc tim thay. Ti 1& séng khi chuyén tém tructiép vao mdi tredong nudc cd do
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min 7 %o 12 50% sau 7 ngy thi nghiém. Khi chuyén tém vao mdi truong co d6 min 18
%o, ASTT cua tdm giam tuong di cham tir 800 mOsm xuéng 700 mOsm sau 6 gio, va
duy tri dén hét thoi gian thi nghiém. Ti Ié séng cuatém ¢ do man 18 %o |a 80% sau 7
ngay thi nghiém. O d6 man 28 %o tdm khéng cd su ga tang hay giam ASTT. Ap suat
tham thiu caa dich méu tém cd thay ddi khi chuyén tém dén mdi treong cd do man thip
diéu ndy cho thdy tdmthé chan trang diéu hoa tinh trang ASTT dich méu cao khi séng
trong méi truong cd 6 min thap.

Ap suit tham thau caatdm thé chan tring khoang 790 mOsm & d6 min 28 %o cao hon va
sa khac co y nghia (P<0,05) so véi ASTT caa tém ¢ c&c do man thap sau 6 go thi
nghiém (Hinh 1). G do man thiap 0,5va 1 %o, ASTT mdi trrong qué thap tém khdng co
kha nang diéu hoadugc ndngdo ion dé duy tri ASTT trongdich méu, trong khi ¢ ¢6 man
3 %o, ASTT caaméi trudng nuée trong déi cao hon (73 mOsm); AST T trong méu ¢6 thé
duy tri duoc khoang 560 mOsm, va mot vai cathé daco kha nangdiéu hoadugc, sau do
3 ngay thi ching c6 kha nangton tai duoc.
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Hinh 1: Ap suit thdm thiu mau (osH) tdm thé chan triang Litopenaeus vanname & cac do min thép
khé&c nhau va & auat tham thau ciaméi truwong nudc thi nghiém (os.W)
3.2 Nong dd ion trong mau tdm thé chan tring é cac nghiém thiec c6 d min thap
khéc nhau

Nong do ion Na' trong méu tém duy tri 6n dinh & nghiém thic 28 %o. Tuy nhién gatri
ndy da gam nhanh chong khi chuyén tém dén méi truongcd ¢6 min thap khac nhau. Sir
sa khac co y nghia (P<0,05) da tim thiy gira ndng do ion natri cia méu tém ¢ céc
nghi ém thirc cd d6 min thap so véi nghiém thirc c6 do man cao (28 %o). Vasu sai khac co
y nghia (P<0,05) ciingthé hién theo thoi gian tai thoi diém 0 go vai 6 o, 1 ngdy, 3 ngly
Va7 ngdy & tat ca c& nghiém thirc (Hinh 2).

O nghiém thirc c6 d6 méan thap nhét, ndng d6 ion Na' trong méu tdm giam that nhanh tir
380 mmol/L xudng con 180 va 200mmol/L sau 6 g & chuyén dén mdi truong ¢ ¢6 man
0,5 %o va 1 %o, theo thu tu. Sy sai khéc c6 y nghia gitta nong do ion Na' tai thoi diém 0
govab go.
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O nghiém thic cd do man thap vira, nong d6 ion Na' trong méau tém giam xudng 220
mmol/L sau 6 g khi chuyén tém dén mdi truong nude ¢d dd man 3 %o, vandng do nay
datang |én tir tir dat 300 mmol/L khi két thic thi nghiém. Tuy nhién sy sai khac ¢6 nghia
ciing thé hién (P<0,05) gitra cac nongdo tai thoi diém 0 go vaé go, 1 ngy, 3ngdy va7
ngdy. Nong do ion ndy ciing giam cham tir géatri cuc dai (380 mmol/L) xudéng con 290
mmol/L & nghiém thirc 7 %o vaduy tri cho dén khi két thdc thi nghiém. Nongdé ion Na'
cua tdm tai thoi diém 0 go sai khac co y nghia so voi gatri ndy tai thoi diém 6 go, 1
ngay, 3 ngay va’7 ngay Tuwy nhién sy sai khac dakhongcd y nghiakhi so sanh gatri nay
tai thoi diém 6 go véi c&c thoi diém lay méu khéc trong sudt thi nghiém.

O nghiém thirc c6 ndng dd6 mudi cao, ndng do ion Na trong méu tdm giam nhe tir 380
mmol/L xubng 330 mmol/ sau 6 g& chuyén dén méi truong c6 do mian 18 %o, va sau do
gatri ndy daphuc hoi tro lai vadat 350 mmol/L & thoi diém cudi thi nghiém. Tuy nhién,
su sa khac khong co y ngna(P>0 05) giracéac gatn tai thoi diém 6 go vai c& thoi
diém khéc trong subt thoi gian thi nghiém nhungcod y nghia (P<0.05) tai thoi diém O go
Véi cac thoi diém 6 gio, 1 ngdy, 3 ngdy va7 ngdy.
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Hinh 2: Néngddion Na' trongméau tdm Litopenaeusvanname & cac dé min khéac nhau vanéng dé
ion Na* ciita méi trudng nwéc thi nghiém (trong mau (H) vatrong nuéc (W))

Sr thay d6i vé ndng do ion Ca’ trong méu tdm thé chan trang trong subt thoi gian thi
nghi ém dugc trinh bay trong Hinh 3. Giatri ndy da giamrat it tir 12,5 mmol/L xuéng9,5
mmol/L sau 6 go chuyén dén moi truong cd d6 man 1 %o. Sr sa khé&c cd y nghia
(P<0.05) gtra céc giatri tai 0 go va 6 gio. O nghiém thirc 7 %o ciing giam tir 12,5
mmol/L xuéng 8,1 mmol/L sau 6 g& vaciing sa khac cd y nghia so véi gatri ndy tai
thoi diém 0 g o. Nhirng nghiém thirc con lai, nong doé ion ndy khdngthay ddi nhiéu.

Nong do ion Mg’ trong dich méau tom sau 6 gis chuyén dén cac nghiém thirc 0.5 %o, 1

%o, 3 %o VA7 %o cling gam nhanh tir 6,5 mmol/L dén 2,5 mmol/L va sa khéc co y nghia
(P<0, 05) Tuy nhién sau 1 ngay ¢ nghiém thirc 3 %o va 7 %o, thi giatri ndy tro lai on dinh
cho dén cubi thi nghiém. Sai khéc khéng cd ¥ nghia (P>0,05) dira cac gia tri tai thoi
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diém 6 go va 1 ngdy, 3 ngdy va7 nggy. O nghiém thirc 18 %o, ndng do ion Mg gam
xuongcon 4 mmol/L sau 6 go vasa khéc cdy nghiaso vai thoi diem 0 gio.
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Hinh 3: Ndng dé ion Ca” trong mau tdm Litopenaeusvanname & cac do man khac nhau va ndng do
ion C&* ciamdi trwong nudc thi nghiém (trong mau (H) vatrong nuoc (W))

Nong do K* dagam tr 9,3 mmol/L xudng 4,8 mmol/L sau 6 gi¢ chuyén dén 0,5 %o, 1
%o, 3 %o Va7 %o. Sai khéc co y nghia (P<0,05) giita cac gatri tai thoi diém 0 go va 6
g . Nongdo ndy datangdan tir 16n 5,6 mmol/L sau 3 nggy, vadat 8 mmol/L sau 7 ngdy;
khéng ¢ su sa khéc tai thoi diem 0 go va 7 ngay. Sr thay doi gong nhu vay ciing thé
hién ¢ nghiém thac 7 %o; datri nay tanglén 7,8 mmol/L sau 3 ngdy, va sa khac khdng
c6 nghiatai 0 go va 3 ngy. Nong do ndy ciing giam nhe xudng mac 7,9 mmol /L sau 6
g ¢ nghiémthirc 18 %o vasai khac cd y nghia khi so sénh véi giatri ndy tai thoi diém 0
g o. Sau do, giatri ndy datangvadat gan véi giatri ban dau (0 gio) Sai khac khongcoy
nghia giracac gatri tai thoi diém 6 g o so vai thoi diem 1 ngay, 3 ngay va7 nggy.

3.3 Hoat tinh ciha men Na/K ATPase trong mang tdm thé chan tringé cac nghiém

thic c6 @9 man thap khac nhau

Hoat tinh cia men NalK ATPasetrong mang tém khi chuyén vao méi treong cd do man
thép duoc trinh by trong Hinh 4; hoat tinh cia men giam thap 2,7 + 0,2 va2,9 + 0,2
pmol ADP/mgprotein/h theo sy giam ASTT caamau tdom khi chuy én vao mdi trueong co
d6 man thap 0,5 va 1 %o. Trong mdi truong cd dd min cao hon (3 %o), hoat tinh cia men
thap khoang 3,4 + 0,1 umol ADP/mg protein/go sau 6 go, nhung hoat tinh caia men da
gating dan vadat 5,8 + 0,2 pmol ADP/mg protein/go sau 7 ngdy. Hoat tinh caa men
NaK ATPase ¢ nghiémthac 7 %o 1a6,5 + 1,6 umol ADP/mg protein/gio, nhung ¢ cac do
man cao 18 %o va 28 %o hodt tinh cia men khong tang cao chi dat 5,1 £ 0,4 va4,0+ 0,3
pmol ADP/mg protein/go theo thir tu.
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Hinh 4: Hoat tinh men Na/K AT Pase trong mangtom thé chan trang theo thoi gian & cac dd man
khéc nhau (chir cdi khacnhau thé hién su sai khac cd y nghiagitra cdc nghiém thac (P<0,05)

4 THAO LUAN

Sir diéu hoa ASTT vaion trong méu tém the chan trang L. vanname & mdi truong o do
man thap da dugc xac dinh. Trong nghién ciru nay datim thay ASTT mau caaloa nay
(790 mOsmvkg) duy tri on dinh va ngeng bangvéi ASTT caamdi truong (isosmotic) ¢ do
man 28 %o (800 mOsm/kg) trong sudt thoi gan thi nmlem Thém mot két qua méi 1a &
c&c nghiém thac cd nong d6 mudi thap, g suat tham thau méau gam nhanh chong trong
truong hop nay tém dleu hoatinh trangAST T cao hon mai truong (hy perosmoregjlator)
Két qua ndy chi rarang L. vanname c6 kha niang diéu hoa ASTT trong moi truong Nuoe
bién va nuéc lg (46 man thap tir 3 %o), két qua ndy phi hop véi mot sb nghién ciru Vo
nhitng lod khéc trong gdng Penaeus (Castille & Lawrence, 1981a, M antel & Farmer
1983). P. setiferus c6 kha nang chiu dung duoc su thay doi d man rét rong, tir nuoc ngot
dén 150% nudéce bién (45 %o) va P. aztecus thi tir 10 dén 200% nuée bién (3 %o dén 70
%o); tom P. setiferus co kha niang diéu hoa tinh trang ASTT cao khi cho vao moi truong
c6 do man thap va P. stylirostris thi c6 kha niang diéu hoa tinh trang ASTT thip
(hypoosmoregulator) khi & mdi truong o6 ¢6 man cao va nguoc lai diéu hoa tinh trang
cao (hy perosmoregulator) khi vao moi truong cd do méan thap (Lemairee al., 2002). M ot
lod khéc thudc glong Penaeus co tén la western king prawn (Penaeus Iatlsulcatus) cing
c6 kha nang diéu hdoa ASTT nhu cé&c lodi duoc dé cap phiatrén, loai nay ciing co kha
nang diéu hoa tinh trang ASTT thap hoic cao hon néu nhu cho ching vao méi trudng co
d6 man cao hoac thip hon diém dang 4o gira mau va moi truong nudc (Sang & Foteda,
2004). Loai tom P. chinensis ciing the hi¢n kha nang diéu hda ASTT vaion nhu c&c loa
trén, khi chuyen chiing ¢én moi truong c0 ASTT va nong do ion thap hon diém dang &p
hoac dlem dangion thi chiing s& diéu hoa tinh trang cao (hyper- -osmatic va hyper-ionic)
vass diéu hoa tinh trang nguoc lai (hy po-osmotic hodc hy po-ionic) néu duoc chuyén vao
méi truong cd dd mian vaion cao hon diém dang & (Chen & Lin, 1998). Tém bac thé P
indicus ciing c6 kha ning chiu dung va diéu hoa ASTT vaion trong mdi truong cd do
man thay doi Ion (Parado-Estepacet al., 1987).

Khi chuyén tryc tiép vao moi truong cd d6 mudi thap tir 3 %o, 7 %o, va 18 %o, tdm the
chén trang cd kha nang dieu hdoa ASTT vaion trong suét thoi gan thi nghiém. M ac du,
khi chuyén vao mdi truong nudc 3 %o, trong thoi gan dau vai go tém da co gang thoa
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khoi méi truong; mot vai tém da khdng oo kha nang diéu hoa dugc ASTT, lwong nudéc
véo co thé qué nhiéu, tom bi mat mot luong ion khé lon, ASTT méau gam dot ngot din
dén ti 1& chét tang lén cao S0 v6i cac nghiém thirc khac (70%). TAm con sbng sot van
chrain dugc trong 2 ngdy dau, dong thoi tém ciing hoat dong cham chap. Sau 2 ngay thi
tém bit dau tré nén hoat dong lai va bat dau an, diéu ndy cho thiy tém co kha ning diéu
hoa dugc ASTT, giatri ndy tang ter 560 mOsm sau 1 ngdy thi nghiém va tang Ién 600
mOsm sau 3 ngdy. Khi chuyén tryc tiép tom tir moi trrong c6 do man 1a 28 %o vao moi

tru:orng c6 do man 7 %o, ti l¢ sbng ciatom khOang 50%; ASTT thau ciia moi tru:orng cd
nang cao hon nhung mot sb tdm van chua co kha nang didu hoa ASTT tét. Khi vao moi
treong cd d6 mudi quathdp 0,5 %o (15 mOsm) va 1 %o (28 mOsm), ASTT gira méu va
mai trueong chénh 1énh qua 1on tém bi hién trong truong nudc va mat mot leong ion kha
[6n ramdi truongngoai, ASTT vanéng d¢ ion gam dot ngot trongvao 6 go thi nghiém,

két qua latdm khéng co kha ning song sot trong mai truong d6 man quathap nhu vay.

Nghién ciru ndy cho thay ASTT méu tém thap nhit ma ching co thé diéu hoa duoc ¢
khoang la 540 mOsm, néu ASTT méu thip hon ngudng tdm khéng co kha niang song sot.
Tur d6 cho thay, khi chuyén trectiép vao mdi truong cd d6 man thip, ASTT méu tém s&
thay d6i nhanh chong va tao nén mot sr ¢an bang ASTT méi gitta co thé vaméi truong.
Két qua nghién ciru vé diéu hoa ASTT cuavai loa tém khac P. setiferus, P. aztecus, P.
duorarum va P. stylirostris cho thay 3 loai dau doi hoi khoang 3-4 ngdy cho qué trinh
diéu hoa ASTT dé thich nghi véi mdi truong cd d6 man thap trong khi P. stylirotris thi
chi mat 1-2 ngdy (Castille JR & Lawrence, 19818). So sénh voi két qua caa nghién ctru
cho thdy L.vannamei doi hoi thoi gian thich nghi trongvong 1 ¢én 3 ngdy khi chuyén vao
mai treong cd dd méan thap.

Nong do ion trong méu tém ciing thay doi, ndng do ion Na' thay ddi giéng nhu sy thay
ddi caiaASTT méu khi vao mdi truong cd do mian thap, trongkhi K* vaM ™ giam khdng
gong nhau khi chuyén tdm vao méi truong c6 d6 man thip. Nong dé can xi méu tém
trong dbi on dinh trong sudt thoi gan thi nghiém. Két qua vé sy thay déi nong do ion
Na' cia méau tdm chan tring trong thi ngwlem nay phu hop vai két qua nghién ciru trén
tom P. setiferus & d6 man thap ciatéc ga Castille va Lawrence (Castille va L avrence,
1981b); Giatri nay trong méu tém gam tur 400 mOsm trong nudc cd do man 40 %o con
328 mOsm va 244 mOsm & 24 %o va 10 %o theo thir tu, ndng dé ion Cl” ciingthay d6i nhu
thé. Nongdo ion Na' trong méu loa tom khac nhu P. stylirostris ciing giam rat nhanh khi
chuyen chiing vao moi truong cd d6 man thap 20 %o va 10 %o; tir nhirng két qua nay tac
ga dakét luanrang nong d¢ ion natri trong mau tom giam dan dén hién tuong giam nong
d6 Nat trong nuéc tiéu nham han ché viéc mat ion ndy ra méi truong ngodi. Véi nghién
clru ndy, nong do ion Na' trong méu luén cao hon trong mi truong nude & cac nghiém
thirc. Nhu vay khi ma dongvat ndy duoc chuyén vao mdi truong ¢ dé man thap dadiéu
hoa tinh trang ASTT cao hon mai treong, tai thoi dlem nay ions trong mau di ra moi
treong va nuéc tir méi truong s& khuéeh tan vao co thé tdm; co ché diéu hoa co ban cua
nhirng dong vat trong truong hop nay la phii hap thu, giit lai ion cho co thé vatich cuc
thai nuée ra khoi co thé. Co ché van chuyen ion Na" va Cl" vao co thé hoac thai ra moi
trueong da dugc xéc dinh, co ché ndy duoctién hanh boi kha niang thaim nudc caa bé mat
co thé hoic sy tham gia cia mot vai enzymeNa' /K™ AT Pase & manghoic tuyén rau ham
(antena gand) cua g ép xéc.

Hoat tinh caa men Na'/K™ ATPase ¢ mang tém lién quan dén qua trinh van chuyén tich
cuc C&c ion tir méi trrong Ngod vao co thé tém, két qua nghién ciru caa thi nghiém cho
thdy hoat tinh caa enzyme qué thdp & c&c do man thip tém khéng con kha niang van
chuyén cé&c ion nhu Na’' vao cho co thé vi Vay khéng bu dap duoc lwong Na© d& mat di
ngang qua bé mat co thé. Pidu ndy |y giai vi sao ASTT méu tdm d& giam qua thap, két
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qua latdém da chét trong vong 6 g & thi nghiém. Trong khi hoat tinh caa men & d6 mudi
cao hon (3 %) van duy tri duoc ceo 3,4 + 0,1 umol ADP/mg protein/g o, diéu ndy dadtp
tém sbng sot trong thoi gian dau, roi sau d6 tom da gating duogc hoat tinh cia men dat
5,8 £ 0,2 umol ADP/mg protein/go, gitp tom bu dap duoc luengion mat di, dong thoi
trong mdi treong ndy leong ion mét di ciing it hon so véi mdi treong ¢ do man thap hon
1 %o. O d6 man 7 %o thi hoat tinh ting cao hon so véi hoat tinh caamen tdm & d6 man 18
%o hoic 28 %o, diéu ndy cho thdy hoat tinh caamen ga tang cao khi chuyén tém vao moi
truong ¢ do man thap cho phép.
V& gira thap nién 1980, kha ning thdm cua bé mit vo gép x&c da duoc nhiéu téc ga
nghién cru (Anevet & Lignon, 1985; Lignon, 1987a Lignon & Péqueux, 1990); vo caa
g & xéc cho phép cécion, nude co thé thim thiu ngang qua, ddy chinh 1abd phan co anh
huong rat 16n dén qué trinh diéu hoaASTT ciing nhu ion Na' va CI". Tuy nhién bo phan
nay s tuy thuoc vao tirng lod, d6i vai nhirng lod hep mudi, mbi quan hé cia kha nang
tham thau caaion duong va am ngang qua vo s& phu thudc vao hoat dong caa dich long
ngang quabé mit. Nguoc lai, nhirng 10ai rong cd kha nangdiéu hoa (eury hdine species),
kha nang tham thiu ma dic biét tham thau ion phu thugc vao nong do ion trong méu,
chinh nho diéu ndy chdng cd kha ning lay duocion trongméi trueong cd d6 mudi thap va
tich cuc thai ion trong mdi treong cd d6 man cao. Vi vay, khi L. vannamel duoc chuyén
vao méi truong o dd man thip kha nangtham thau vo ciachingsé giam nham ngan can
viéc xam nhap nudc tir méi trrdng vao co thé vamat ion ra méi treong Ngoai.

No6ng do ion Ca’ trong méau tém thay d6i sau khi chuyén vao méi truong cd do mudi thip
nhat (0,5 va 1 %o) trong 6 g dau. Tuy nhién, gétri ndy daduy tri on dinh ¢ tat ci cac
nghlem thirc c0 d6 man thap Két qua thi nghiém nay phu hop véi nghién ciru trén tom
cang xanh cia mot so téc ga (Funge-Smith, 1995) va (Wilder et al., 1998). Nong do ion
can xi cia tém thé chan trang cao hon so véi mdi trudng ngodi. Co ché diéu hoaion can
Xi trong gép x&c ma dai dién la cua xanh (Camaron & Thomas, 1992) va Orchetia
cavimana (Garf et al., 1989); két qua nghién ciru cia c&c thi nghiém cho thy chirc nang
cia can xi trong glap xac lién quan dén quatnnh chu ky 16t xéc cua ching Tir két qua
nay cho thdy ion Ca’ khéng tham ga vao qud trinh dieu hoa ASTT cuaa tdm thé chén
trang trong mdi truong cd do man thap.

Giéng nhu ion Ca’, ndng do ion M ciing giam khi chuyén tém vao mdi truong co do
méan thip trong vong 6 gio, nhung sau d6 chiing c6 kha nang diéu chinh 6n dinh tro lai
trong vong 1 ngay, dleu ndy o6 thé drarakét luan ban dau la ching tham ga vao qua
trinh 16t x&c hon ladiéu hoaASTT.

Trongnghién ciru ndy ndngdd K™ ciing co thay d6i nho khi chuyén tém tir moi truong co
d6 man cao sang d6 man thap nhung gatn ndy dahoi phuctrs lai sau 3 ngay Ké& qua
nay cho thdy céc ion ca, Mg2 , va K" khéng tham gavao qua trinh diéu hda ASTT
tham caatdm thé chan trang.
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