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ABSTRACT

Study was carried out to access the effects of salinity on physiological
processes and growth performance of striped catfish under the impacts of
global climate change. Juvenile striped catfish were acclimated with
salinity condition within a suitable time and were distributed in 6
treatments including control, 2, 6, 10, 14 and 18 ppt of salinity. Results
showed that fish had a highest survival rates in salinity condition from 2-
10 ppt. Fish in 6 ppt treatment had high growth performance, low FCR
and high survival rate (p<0.05). Fish cultured in high saline water, 14
and 18 ppt, showed low weight gain and survival rate. Plasma cortisol
levels of fish in high salinity levels were significantly higher than others
(p<0.05) which can led fish dealing with stressful condition, fish consume
more energy to face to stressor instead of growth.

TOM TAT

Pé tai nghién ciru dwoc thwe hién nham danh gid nhitng anh hieong dén
qud trinh sinh Iy va sy tang truong cua cd tra khi co sy tang lén cua do
man duéi sw anh hieong cia bién doi khi hdu toan cau. Cd tra giong da
duoc thuéan dwong do man theo thoi gian thich hop dwoc bé tri ngcfu nhién
vdo 6 nghiém thirc gom doi chimg, 2, 6, 10, 14 va 18%o. Két qua cho thdy
ca stfng trong diéu kién dé man tir 2-10%o cho ti 1é séng cao nhat. Ca ¢
nghiém thirc 6%o c6 toc do tang trieong cao, hé s6 tiéu ton thirc an thap va
c6 ti 1é song cao (p<0,05). Cd ‘nuoi trong diéu kién do man cao, 14 va
18%o, cho tang truong va ti ¢ song thap. Nong do cortisol trong mdu ca o
dé man cao thi rat cao, nham immg phé véi diéu kién stress; cd ton nang
liong dé irng phé voi stress thay vi tang trieong.

1 PAT VAN PE

Ca tra (Pangasianodon hypophthalmus) nudi

tac giéng, nghé nudi c4 tra da va dang phat trién
manh mé & vung PBSCL néi riéng, va Viét

1a loai ca kinh té phd bién va dic hitu ciia ving
ddng bang song Ciru Long (PBSCL). Véi loi
thé phu hop vé diéu kién khi hau, dic diém
song ngodi chang chit va su cai tién trong cong

Nam né6i chung, dem lai ngudn loi kinh té 16n
cho dat nuéc (Phuong & Oanh, 2010). Tuy
nhién, dudi anh hudng toan cu cua bién doi
khi hau, dac biét, PBSCL lai la mot trong nam
ving triing chiu anh hudng ning né nhét cia sy
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dang 1én cia nudc bién (IPCC, 2007), nghé
nudi ca tra c¢6 thé chiu nhimg anh hudng
nhat dinh.

Stress 14 hién twong sinh 1y ph bién & ca va
cling nhu cac loai sinh vat khac, dé dap ung
tru6e nhimg anh huong, kich thich hay sy thay
(101 clia moi trudng nham ton tai, duy tri cac yéu
t6 can bang bén trong cta co thé bang cich
chuyén dbi trang thai, chirc ning sinh 1y va tao
ra mic ning lugng cao dé dap tmg véi nhiing
tac dong tur bén ngoai (Fuzzen et al., 2011). Ca
1a loai ddc trung séng trong moi trudng nudc,
chi ngin cach véi moi trudng bang nhiing 16p
biéu mé mong. Pé duy tri trang thai can bang
ndi mdi, ca hé ndi tiét, hé than kinh va nhiéu hé
co quan khéac cua ca tham gia hoat dong diéu
hoa lugng mudi va nuée hip thu vao thong qua
hé ho hdp, titu héa va bai tiét (Takei &
Balment, 2009). Sy thay déi dd man cua moi
truong song la mot yéu t6 gdy stress thuo‘ng
xuyén va c¢6 kha niang anh huéng dén nhiéu qua
trinh sinh 1y & ca (Fashina-Bombata & Busari,
2003; Konstantinov & Martynova, 1993;
Partridge & Jenkins, 2002; Sink, 2010).

2 PHUONG PHAP NGHIEN CUU

Cé tra gidng do trung tdm glong thiy san
Vinh Long cung cap dugc nudi thuan dudng 2
tuan trude khi thi nghiém trong cac bé 4000 lit
(500 ca thé/bé) tai Wetlab 3, Khoa Thuy san,
Truong Pai hoc Can Tho. Ca duge nudi bang
thirc @n vién cong nghi¢p Aquafed (25% dam,
duong kinh 2 mm) 2 lan/ngay. Sau giai doan
thudn, 1500 ca ddng c¢& (10 - 20g) dugc b tri
ngﬁu nhién vao 6 nghiém thirc (Déi chung, 2, 6,
10, 14 va 18%o) voi 5 lan lap lai, mdi bé chira
50 ca (bé 500 lit voi 300 lit nude). Cac bé nay
duogc suc khi lién tuc, nhiét d¢ nudc trung binh
la 27 £ 0,5 °C & Wetlab 2, Khoa Thuy san,
Trudong Pai hoc Céan Tho.

Thuén d6 man: ca duoc thudn d6 man béng
cach thay thé nudc trong bé bang nudc 6t véi
phuong thire 13 ting 2%o mdi ngay. Cac nghiém
thirc ¢6 d6 méan cao, ca dugc thuan2 1an/ngay,

1%0 & mdi budi (sng — chiéu) nham tranh su
séc d6 mian gay chét ca. Khi dat d6 man can
thiét, thoi diém tinh ting truong cua ca thi
nghiém dugc xic dinh bang cach can tong khoi
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luong c4 & mdi bé, va do chiéu dai trung binh
ciia cad O cac bé. Trong qua trinh nudi ting
truong, ca dugce cho in 2 lan/ngdy vao luc 8-9
gio sang va 3 - 4 gid chiéu bang thirc dn vién
ndi Aquafed.

S lidu tang truong duoc tinh toan gém: sy
ting trong (g), toc do ting trong (%), tbc do
tang truong twong ddi (SGR, %o/ngay), tang
truong ngay (DWG, g) va hé sb chuyén hoa
thitc an (FCR) dugc tinh toan theo cac cong
thirc phd bién dung trong nghién ciru dinh
dudng thuy san (Bandyopadhyay & Das
Mohapatra, 2009; Fagbenro & Arowosoge,
1991; Xu et al., 2009).

Ca duoc thu miu mau & céc thoi diém 0, 6,
24 gid, 4, 7, 14, 28 va 56 ngay tinh tir thoi diém
bat dau thi nghiém. Trong 6 nghiém thirc, mot
ca & mdi bé 1ap lai dugc bat & mdi thoi diém thu
mau. Ca duoc can khéi luong, thu mau (trong
khoang 5 phit tinh tir thoi diém bt ca dé tranh
nhitng thay d6i vé ndi tiét & ca (Grutter &
Pankhurst, 2000) va do dat chiéu dai. Trong qua
trinh thu mau mau ca, phﬁn dau cua ca duge
day boi mot khin 4m dé giam thiéu sy cing
thang & ca (Snellgrove & Alexander, 2011).
MaAu mau ca dugc thu tir mach dudi béng bom
kim tiém lcc c6 trang heparin theo phuong
phap dugc st dung boi Becker ef al. (2011).
Luong méau thu dugc ¢ mdi ca téi thiéu 1a 400
ul va mau dugc chuyén vao eppendorf 1,5ml.
Mau méu ca duoc ly tim 4020 vong/phit & 4°C
dé thu huyét tuong theo quy trinh phan tich
cortisol (Cusabio). Huyét tuong ca dugc doap
sudt tham thiau bang may Fiske 110
Osmometer, do nong d6 Na', K bang may 420
Flame photometer cuia hang Sherwood
Scientific, do néng do cortisol béng bo ELISA
KIT do cortisol (Cusabio).

Céc yéu tb moi trudng dugc theo ddi 2
lan/ngay ¢ 8 gio sang va 4 gid chiéu. Cac gia tri
theo doi bao gém nhiét d6, d0 man, oxy hoa
tan, néng do NH;, NH,, va pH cuda nudc trong
mdi bé biang may do YSI Professional plus.
Anh huong cua d6 man lén sy tang trudng, va
cac yéu tb sinh 1y nhu ap suat tham thau, nong
dd cac ion va hormone cortisol dugc phén tich
bang phép so sanh phuong sai mot nhan té va
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so sanh trung binh cta Duncan thong qua phan
mém SPSS. Puong chuin do nong do hormone
cortisol dugc xay dyng bang phan mém chuyén
dung Curve Expert 1.3 di kém bd Kit cia hang
Cusabio. Tat cd c4c s6 lidu va biéu dd dugc luu
trir va v& bang Microsoft Excel 2007.

3 KET QUA
3.1 Céc yéu td moi trudng

Céc yéu to6 moi truong duoc ghi nhan trén
bang 1 cho thiy cac yéu t6 moi trudng & cac bé
1a thich hop vai dac diém sinh hoc cta c4 nude
ngot (Piper, 2010), dac biét la dbi voi ca tra
nuoi (Zhang et al., 2010). Nhiét do trung binh
cta nudc 1a 26,98 + 0,87°C (n=1379, trong 56
ngdy; cao nhit 1a 29 °C, thap nhit 1a 24.4 °C).

Bang 1: Tong hop so li¢u mdi truong thi nghi¢m
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Gia tri pH trung binh 1a 8,38 ¢ cac nghiém thiic
dbi chung, thap hon & nghiém thirc 2%o va 6%
la 7,83 va 7,76, va thép nhét & cac do man cao
hon (7,64 ¢ budi sang va 7,59 & budi chiéu &
nghiém thire 18%o).

Gia tri pH c6 tuong quan 16n dén ti 1& cua
NH;va NH, trong méi truong; cu thé, su ting
1én ctia pH s& kéo theo sy ting 1én ctia ndng do
NH; tir d6 lam giam ti 1& gitta NHs/ NH,'(Chew
et al., 2005). Khong co6 su khac biét c6 y nghia
thong ké vé nong d6 NH,™ & cac nghiém thuc,
tuy nhién c6 sy thay d6i nho trong gia trj [NH;]
giita nghiém thirc c6 d6 mén thp (2, 6%o) va do
man cao (10, 14 va 18%o).

Nehicm Budi Do e 6%  10%  14%  18% Trung binh
thire chirng

N (bd) 5 5 5 5 5 5 30
Nhiét ¢ Sing (1=790)  2638°  2642° 2633 2645° 2646° 2620° 26,40 20,60
nuée (°C) Chiéu (n=660)  27,68° 27,74* 27,51® 27,65 27,63 2728  27,58+0,26
Sing (1=500)  838° 783 776"  7.61° 757 7,68  7,794033

pH Chidu (n=526)  8,38* 7,77° 7,71 7,55 7,51 7,59¢ 7,74+0,34
Sing (n=446) 008"  151°  1,73°  1.68°  1,64°  1,75°  1,56:0,61

NHi(mg/L)  cpis n=469)  081°  1,63°  1,74° 174  172°  189°  1,59£0,73
Sing (=474)  0,144°  0,079° 0,076° 0,049° 0,048 0,054 0,07420,052

NHs (mg/L)  cpidy (n=496)  0,128° 0,070  0.071°  0046° 0,043° 0057  0,068£0,05
Sang (n=692 6,55° 623"  641® 6,04  6,30° 6,57° 6,33+0,68

DO (mg/l) oyt En=659; 6.14°  556° 592" 545 583 6120 581077

Gid tri la trung binh + dg léch chudn. Cdc gid tri c6 cde chiF cdi di kém trong giong nhau trong ciing mét hang chi sy khéc

biét khéng c6 ¥ nghia thong ké (Duncan test, p>0,01)

Nong d6 oxy hoa tan trung binh budi sang la
6,33 + 0,68 mg/L, cao hon trung binh budi
chiéu 1a 5,81 + 0,77 mg/L; Tuy nhién, néng do
oxy hoa tan ¢ cic bé déu phu hop va khong
anh huong dén diéu kién song cua loai ca co
kha ning ho hap khi troi ndy (Browman &
Kramer, 1985; Graham, 2011; Podkowa &
Goniakowska-Witalinska, 1998).

3.2 Tilé song

C6 thé d& dang nhan thdy ti 1& song &
nghiém thirc 6%o 13 cao nhat (p<0,05), tiép dén
142, 10 va 14%o (p>0,05). Nghiém thirc 18 c6 ti
16 séng 1a thap nhat (38,92%), khac biét c6 ¥
nghia thong ké vé6i cac nghiém thirc con lai. Ca

chét tap trung & thoi diém 2 tuan dau tién cua
thi nghiém. Nghiém thirc 18%o c6 sd lugng ca
chét trong tuan dau tién 1a nhiéu nhét, & cac
nghiém thirc con lai, ca chét trai dai theo thoi
gian cua thi nghiém. Nghiém thirc ddi chung co
ti 1& chét kha cao do anh hudng cta 2 loai bénh
phd bién cua ca tra 1a bénh gan than mu do vi
khudn Edwardsiella ictaluri (Crumlish et al.,
2002) va bénh ddém ngira do ky sinh tring
Ichthyophthirius multifiliis. Hai loai vi khuan va
ky sinh tring sdng trong méi trudng nudc ngot
nay bi Gc ché hoat dong bdi nhiét d6 tang cao
hon 30 °C (Hawke et al., 1981) va d6 man cao
(Plumb & Shoemaker, 1995; Waltman andet
al., 1986).
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Hinh 1: Ti I¢ sdng ciia c4 120%

tra & cac nghiém thirc c6 do -

min khac nhau (Thanh sai 100 -

s6 12 dd 1éch chuin; cac chir 80 ¢ b
cai khac nhau chi sy khac 60

biét ¢6 y nghia thong ké 40 -

giira cac nghiém thirc 20
(Duncan test, p<0.05)) 0

Poi ching

3.3 Tang truéng

Sau 56 ngay thi nghiém, ting truéng thp
nhit & nghiém thirc 18%o, ké dén 1a & nghiém
thirc 14%o (p<0,05). Tang trudéng clia ca & cac
nghiém thirc ¢6 do man thap hon (Ddi ching, 2,
6, va 10%o) sai khac khong c6 ¥ nghia thong ké.
Sy ting dai cua c4 cao nhit & mirc 1,726 cm &
nghi€ém thirc c6 d0 man 2%o, khong khac biét
voi cac nghiém thirc c6 do0 man dudi 10%e,

Bang 2: S6 li¢u ting truéng sau 56 ngay thi nghiém
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ab

i,

6 %o 10 %o o0 18 %o

nhung khac biét c6 y nghia thong ké véi cac
nghiém thtc c6 d0 man cao (14 va 18%o). O
nhom c6 d0 min cao, sy tang dai cua ca rat
thap, chi ting dugc 0,154 £ 0,583 cm trong 56
ngay thi nghiém ¢ nghiém thuc 14%.; Tang dai
kém nhét (p<0,05) & nghiém thirc 18%o, ca co
hién tugng mét nudce, da ca kho. Cac ca séng
sot ¢o kich thudc nho, chidu dai trung binh
ngin hon so vé6i kich thuéc trung binh & thoi
diém b tri thi nghiém.

thl:‘l;im LG (cm) WG (2) WG (%) DWG(g/ngdy) SGR(%/ngay) FCR
D.chimg  1,064+0,840"  13,466+5,363"  111,21+43.23"  0,240+0,096" 1,304+£0,374°  1,454+0,334°
2 %o 1,726+0,682°  11,598+3,383*  91,29+25.15®  0,207+£0,060°  1,146£0,230  1,918+0,272"
6 %o 1,552+40,753*  11,468+3,941*  95,63+30,37®  0,205+0,070" 1,328+0,167°  1,762+0,275™
10 %o 1,234+0,550°  13,72042,926°  111,05+20,02°  0,245+£0,052°  1,181£0,276™  1,795+0,230"
14 %o 0,154+0,583°  8,052+1,749™  65,93+13,06b°  0,144+0,031 0,900+0,147°  2,314+0,747°
18 %o -1,200+0,02°  3,145+0,502° 27,65+6,69°  0,057£0,009°  0,435+0,093°  4,185+1,430°

Gia tri la trung binh + D¢ léch chudn. Céc gid tri trong cung mot ¢t co chir cai khdc nhau thi sy khac biét co y nghia thcfng

ké (Duncan test, p<0,05)

Tang truong ngdy DWG, tang truong twong
d6i SGR cua bon nghiém thirc gdm ddi chung,
2, 6, va 10%o cao hon (p<0,05) so v6i nghiém
thirc ¢6 d0 man cao 1a 14 va 18%.. Pac biét,
DWG va SGR cua 4 nghiém thirc d§ man thép
cao hon 4 va 3 1an so voi nghiém thic 18%o.
Thém vao do6, can ctr trén khéi lugng thic an ca
in moi ngay, ca & nghiém thirc 18 va 14% c6 in
nhung khong c6 sy ting truong khoi lugng. Hé
s6 FCR cua ca & nghiém thirc 14 va 18%o cao
hon c¢6 y nghia thong ké so v&i ddi chimg, &
murc 4,185 + 1,430 va 2,314 + 0,747 khi so sanh
v6i 1,454 + 0,334, theo thir ty. Cho thiy, ¢ do
man cao, ca st dung nang luong co6 trong thirc
an dé duy tri su séng va ung pho véi stress thay
vi tang trudng.

3.4 Nong dd cortisol ciia ca & cac nghiém

thire d§ miin khic nhau

Trong diéu kién phong thi nghiém, nong do
cortisol huyét tuong ca & nghiém thirc ddi
ching 13 thdp nhat (2574,983 pg/ml) ¢ thoi
diém bat dau thi nghiém, trong khi & nghiém
thirc 18%o gi4 tri d6 14 cao nhat, gip 4 lan so véi
dbi ching (10498,51 pg/ml). Nong do cortisol
trung binh trong mau mau c4 dao dong mic du
ca da dugc ldy mau trong 5 dén 7 phut tinh tir
thoi diém bét (Grutter & Pankhurst, 2000). O
nghiém thirc 18%o, mic do biéu hién cortisol
cao nhiat & muc 28505,9pg/ml, cao hon rit
nhiéu so vé6i cac nghiém thirc khac ¢ thoi diém
24 ¢i¢ sau khi dat d0 man. Sau 4 ngay thi
nghiém, néng dd cortisol & tit ca cac nghiém
thire bat dau giam, va khong co6 su khac biét 1on
vé ndng d6 hormone nay giita cac nghiém thirc
sau 14 ngay.
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Hinh 2: Nong dd cortisol & cac nghiém thirc trong 56 ngay thi nghiém

3.5 Su thay dbi ap suit thim thau va ndng
d§ cac ion dwong

Do man khac nhau & cac nghiém thirc lam
thay d0i 4p sudt tham thau cia nudc & cic
nghiém thtrc (p<0,05). Ap suit thim thdu huyét
tuong cuia cac nghiém thirc c6 d6 man thap (dbi

chimg, 2%o, va 6%o) khac biét c6 ¥ nghia thong
ké voi cac nghiém thuc c6 d§ mén cao (14 va
18%o). Ap sut tham thu huyét tuong trong c4
thi nghiém & nghiém thirc d6 man thp duoc én
dinh ¢ mirc 250 dén 300 mOsm/kg. O d6 min
cao, 14 va 18%o, ca mat kha niang diéu hoa ap
suat thim thau.

mOsm
600.0 A mbC
500.0
B 2ppt
400.0
m6ppt
300.0
200.0 B 10ppt
100.0 m 14ppt
0.0 m18ppt

Nude  0gid bgid  24gid  4dngay

Tngay  14ngay 28ngay  S56ngay

Hinh 3: Ap suit thAm thiu huyét twong va nwéc thi nghiém

Nong do ion natri trong nudc ting dan theo
d6 man nudce. [Na] tdng cao trong mau ca & do
man cao (14 va 18%o), khac biét c6 y nghia
thdng ké v6i cac nghiém thic con lai. Trong khi
d6, [K] it bién d6i hon ¢ cac d6 man khac nhau

tuy [K] huyét trong ca & d6 min cao vin cao
hon (p<0,05) so vdi ca nghiém thitc c6 d0 man
thip. [K] khong thay d6i 16n & cac do min
khac nhau.
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Bing 4: Nong d¢ ion dwong trong nwéc va trong huyét twong ca thi nghiém

Nong  Nghiém

dpion  thire Nudée 0 gior 6 givr

4 ngay 7ngay 14 ngay 28 ngay 56 ngay

D.ching 7.8+2¢

106,4+13d  96,5£31d  109,8+19d 167,8£10c  86,3+32c  124,9+48b 143,3+52c 113,1+58¢c

g 2 %o 23244de  152,2+35cd 129+31cd  120+29cd 166,1+11c  125+34bc  156,4+61b 185,8t19b 167,8+13b
g 6 %o 38,4+10d  121+40bcd 101,0£19d 101,7457d 174,849¢  103,4+2c  126,0£76b 194+18ab  197+10ab
é 10 %o 73,1+13¢c  174,5+43bc 155+12bc  171+26bc  212+14b  162,4+37b  147,2+16b 200+23ab  218,3+44a
E‘ 14 %o 93,7+25b 190,2+32b 188,7+24b  205+37ab  214+12b 223,5421a  192+16ab 221+32ab 231,3+24a
Z 18 %o 121,8+16a  253,9+62a 249,6+40a 246,1+49a 260,0+48a 266,3+43a  247,8+43a 235,7+28a 228,7+20a

b.ching 2,6+0a 9,4+2.4b  94+22b  8,7+42b  8,8+29a  9,5+2,1b  9,2+1,6abc  9,8+1,2a  9,9+2,0ab
- 2 %o 2,6+0a 8,942, 7b  9,6+2,1b  7,1£2,3b  7,2+0,7a  8,7£1,7bc  10,1+2,2ab  9,3+0,6a 7,2+1,1b
= 6 %o 3,6+2,3a 6,2+1,6b 6,4+2,6c  59+1,0b 7,5tl,la  6,5£0,5¢  6,8+1,7bc 11,0+1,2a  9,0+0,5ab
é 10 %o 2,6+0a 7,8+1,3b  7,9+1,4bc 8,5+1,1b  8,5+1,2a 10,2+2.4b 6,3+3,8c 12,4+2,0a  9,4+1,3ab
E 14 %o 2,6+0a 12,8+2,1a 12,8+1,8a 12,8+0,0a 8,4+2.8a 13,1+0,3a 12,3+1,7a 13,1459a 12,945,7a
= 18 %o 2,6+0a 149+33a 144+23a 12,843,6a 8,7+0,7a 13,0+1,8a  12,3#23a 12,9+43a 12,444,5a

Gid tri la trung binh + D¢ léch chudn. Cdc gid tri c6 cing chit cdi trong ciing mét cét khac biét khéng c6 y nghia thong ké

(Duncan test, p>0,05)
4 THAO LUAN

Yéu td nhiét do méi truong nudce thi nghiém
tuong d6i 6n dinh, sy chénh léch chi 1a 1°C
gilia sang va chiéu; mac du c6 su thay ddi khéc
biét vé& nong d6 oxy hoa tan giita cac nghiém
thirc, tuy nhién, nong do oxy hoa tan cua tit ca
cac bé déu trén 5.8mg/l, ndng do oxy hoa tan 1y
tuong cho ca nudi ao (Piper, 2010), va yéu tb
nhiét d§ va oxy hoa tan phu hgp cho sy phat
trién binh thuong cho ca c6 kha ning ho hap
khi troi nhu ¢4 tra (Zhang ef al., 2010). Téc d6
thuan do man 2%o/ngay cing la toc do thuan ly
tuong (N guyén Chi Lam, 2010). Nong do NH;
trong sudt thoi gian thi nghiém thap hon nhiéu
lan so v6i gia tri cho phép & ca nudi trong hd
(US.EPA, 2009). Nhu vay, cac gia tri moi
truong déu phu hop voi diéu kién binh thuong
cua ca.

Ti 18 song & nghiém thic 2, 6 va 10%o thu
duogc tir két qua thi nghiém cao hon c6 y nghia
so voi ddi ching va nghiém thirc 18%o. Két qua
thi nghiém nay cting phu hop véi nghién ctru
trude day trén di tuong ca tra nudi, ti 1& sdng
clia ¢4 tra nudi bé véi d6 man & mic 0, 3, 6, 9,
12 va 15%0 la 88, 93, 91, 91, 94 va 75%
(Nguyén Chi Lam, 2010). Tir thi nghiém, ching
toi ghi nhan dugc 1a cd & nghiém thirc doi
chimg rat dé bi mic cac bénh phd bién gy boi
vi khuin Edwardsiella ictaluriPlumb &
Shoemaker, 1995; Sakai et al., 2009; Waltman
et al., 1986) va ky sinh trung Ichthyophthirius

multifiliis(Heinecke &  Buchmann, 2009;
Nigrelli ef al., 1976), gay bénh cip tinh va chét
hang loat & c4 da tron. Tuy nhién, Plumb &
Shoemaker (1995) va Waltmaner al. (1986)
nghién ctru thiy rang hai loai sinh vat gay bénh
¢ cé nay bi nhay cam, han ché hodc bi trc ché &
cac moi truong nudc lg va min (Aihua &
Buchmann, 2001). O céc nghi€ém thic co do
min cao, 10 dén 18%o, ca chét tdp trung trong
giai doan dau cua thi nghiém. Quan sat nhan
théy c4 chét da kho, mat nhot, méat nude, thu
nho kich thudc va chiéu dai (chiéu dai ca chét
thudng nho hon chiéu dai trung binh lic bat dau
thi nghiém, cho thiy ca kho c6 kha ning tn tai
& diéu kién do min cao, dic biét 1a & d6 min
cao hon 18%o hodc cao hon s& dan dén ti 1é
song thap hon 50%.

Cin cir trén s liéu vé ap suat tham thau cua
huyét tuong va nudc, co thé thiy rang, ap
suat tham thau (ASTT) cia huyét tuong cé &
dbi chung, 2, 6 va 10 dao dong tir 235,5 dén
3194 mOsm/kg. T nhidu nghién ciu,
Varsamos et al. (2005) tong hop rang ca nudc
ngot ¢ co ché duy tri 4p suat tham thau sao cho
ap suat tham thau huyét tvong luén ¢ mirc can
bang tir 280 -360 mOsm/kg, va tai ddy, qua
trinh sinh 1y trong c4 dién ra binh thuong. Moi
truong ding truong cua ca nudc ngot 1a tir
10~12 ppt (Varsamos et al., 2005). Ca trong
diéu kién méi trudng cia nghiém thic doi
chimg, 2 va 6 ppt 1a nhugce truong, didu nay lam
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nude di vao co thé ca, con ion trong ca thi bi
khuéch tan ra bén ngoai. Ca duy tri bang viéc it
ubng nudc va ting cudng hip thu chu dong Na*
va CI' chi yéu thong qua mang va than, dong
thoi thai mot lugng 16n nude tiéu loang tir than
(Evans, 2011; McCormick, 2011). O d6 man
cao hon, c4 sdng trong diéu kién méi trudng uu
truong, & 14 va 18 ppt. Loai ca nudc ngot nay
bi sy xam nhép cua ion va bi méat nude do qua
trinh thim thiu, dic biét 1a & nghiém thic
18ppt. Dé dép Gmg duogc, ca da tiéu ton mot
lugng 16n nang lugng cho qua trinh didu hoa ap
sudt tham thdu bang cach ting cuong udng
nudc, hoat hoa sy bai thai ion qua mang, va giai
phong mot luwong it nudc tiéu dam dac
(McCormick, 2001; Varsamos et al., 2005).
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O nghiém thic dbi chimg, ca ting trudong
tdt, hicu qua s dung thirc an cao, tuy nhién ti 1€
song lai thip (p<0,05) vi c4 bj méic bénh. O
nghiém thirc 2 va 6ppt, ci song trong moi
truong nhuge truong von dd thich nghi, su
chénh 1éch ap suét thim thiu giita cd va moi
truong thap hon nhiéu so voi nghiém thire dbi
ching, do do, lugng ion bi mét di 1a thap hon.
C4 tiéu t6n it nang lugng hon cho qué trinh hip
ion, qua mang, rudt va than. Nghiém thuac 10
ppt, ca c6 ASTT tuong dwong v6i moi truong,
tuy nhién sb liéu ting truong cho thay ca can
phai an mot lugng thire 4n trén ngay nhiéu hon
(tuy khéc biét khéng c6 ¥ nghia thong ké), hé s6
tiéu tén thic an cao hon so voi nghiém thirc
6ppt. Ca ton nhiéu nang luong va vat chit cho
hoat dong sdng.

4.185a

10 ppt 14 ppt 18 ppt

BFCR (g/g)

Hinh 4: Cic chi sb ting truéng ciia ca tra sau 56 ngay thi nghiém

Nghiém thuc 14 va 18 ppt, khong nhiing ti 1€
sdng bi anh huong, sy ting trudng cla ca ciing
gidm ro rét so vdoi cac nghiém thic khac. Ca
thich g va sdng s6t c6 biéu hién mat nude, va
giam chiéu dai so v6i chiéu dai trung binh ban
dau. Dudi anh hudng cuia stress ca bo an, hé sb
SGR va DWG thép. Hé sb tiéu tén thic an rat
cao, ¢ muc 2,314 va 4,185g/g. Piéu nay co
nghia 1a ca an nhung khong nham xay dung co
thé, nhung dé duy tri su song thong qua cac
hoat dong tig pho véi diéu kién bat loi cia moi
truong. Boeuf va Payan (2001) thao ludn ring
dé thich nghi v6i diéu kién chuyén déi tir nudc
ngot sang nudc man, nhiéu nghién ctru cho théy
c4 tiéu ton 10-50% cho hoat dong can bz"mg noi
moi, c4 udng nhiéu nude hon, ting cudng bai

thai ion nhidu hon théng qua tiéu ton ning
luong va vat chit cho kénh Na'-K'-ATPase,
ddng thoi ting kénh van chuyén ion, cac hé
enzyme, cic va cac qua trinh sinh hoa dé dap
mg v6i ngudn giy stress nay (Eckert et al.,
2001; Varsamos et al., 2005). Tat ca qua trinh
nay chiu su chi phdi rt 16n cua ndo bo, hé noi
tiét va trong do, cortisol dong vai trd quan trong
trong viéc dap ung stress (Barton & Iwama,
1991; Boeuf & Payan, 2001; Sakamoto &
McCormick, 2006).

Dap tng lai moi ngudn gy stress, trudc su
thay d6i ctia do man va dudi anh huong cua
sinh vat gay bénh (Bonga, 2011), su tang 1én
cua cortisol trong thi nghiém da dugc ghi nhan.
Theo Kiilerich & Prunet (2011), cortisol dong
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vai trd quan trong trong nhiéu chirc ning sinh ly
ctia co thé, bao gdm ca qua trinh trao doi chat,
mién dich, sinh san, phat trién, tudn hoan
mach,... va quan trong la sy dap ung stress voi
diéu kién moi truong. Sy diéu hoa nodi tiét
cortisol dugc didu khién boi phirc hé ving dudi
d6i — tuyén yén — tuyén trén than théng qua
hoat dong cua CRH (corticotrophin-releasing
hormone) khi c6 nhitng dap tng khi thiéu oxy,
thay d6i nhiét d6 moi truong séng, thay ddi ap
suét thAdm thau, nhiém bénh, hay bi nhiém doc
chét (Grutter & Pankhurst, 2000; Kiilerich &
Prunet, 2011; Raven et al., 2009; Richman &
Zaugg, 1987). Cortisol ciing dugc xac dinh la
hormone quan trong trong vi¢c thich tng véi su
thay d6i diéu kién moi truong tir nudc ngot
sang nudc midn cua dai da sb cac loai ca xwong.
Thi nghiém trén ca nudc ngot cho thdy nhiing
nghiém thirc c6 cortisol 1am ting sé luong té
bao chlor giau ti thé trén mang ca nudc ngot,
tang hoat tinh ATPase va lam tang lugng ion
(Natri va chlor) qua mang c4 (McCormick,
2001; McCormick, 2011).

Su tang 1én ciia cortisol ctia nghiém thirc dbi
chting dudi anh huéng cua vi khudn gy bénh
gan than mu va dém ngua do trung qua dua da
lam ting ndng do cortisol do duoc & cé trong 4
ngdy dau tién cua thi nghiém, thoi gian ca chét
hang loat do bénh. O diéu kién do man 18%o,
nong do cortisol ting rat cao, biéu hién trang
thai stress ctia ca va nong d6 nay duoc ting cho
dén ngay thtr 4 thi bat dau giam dan va duy tri
6n dinh & ca thich tmg, mirc 3000 — 5000 pg/ml
méu. O cac nghiém thirc khac, nong do cortisol
khong c6 su thay doi dang ké néu miu mau
dugc thu trong khoang tir 5-7 phut sau khi bat,
gia tri & khoang dudi 10 ng/ml. Va dic biét,
ndng do cortisol & cac nghiém thirc sau 14 ngay
déu thap hau nhu thap hon 5 ng/ml, ndng 6 ma
theo Kiilerich va Prunet (2011) 14 ndéng d6 &
trang thai khong stress cua ca, chiing to kha
nang thich tng cuia cé tra sau 14 ngay & cac
diéu kién do man.

5 KET LUAN

Cé tra giam déng ké ti 1é song khi d6 man
tang hon 14%o, dong thoi, néu ton tai dugc thi
sy tang trudong giam rd rét so voi moi truong
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nudc c6 d0 man thép hon. Dudi diéu kién stress
cia mdi trudng, cortisol duoc tiét ra nham giup
ca c6 thé dap tmg lai voi diéu kién moi truong
bang viéc huy dong ning lugng va vat chat cho
cac qua trinh sinh 1y, sinh hoa va ni tiét & ndo
bo, tuyén ndi tiét, gan, mang, than,...

Ca tra c6 khuynh hudng ting truong va phat
trién t6t & diéu kién moi truong c6 d6 mén nhe,
dic biét ¢ khoang 6 ppt, c4 it tiéu ton ning
luong hon cho qua trinh diéu hoa ap suit tham
thiu, c4 ting truong tot, ciing nhu khong bi anh
huong cia céac tac nhan gay bénh khong co6 kha
ning ton tai trong diéu kién c6 d6 man nhu vi
khudn gy bénh gan than mu va tring qua dua.
Déng thoi, véi viéc it tdn nang luong, it tdn con
gidng, va it tén thirc an hon, ca tra nudi trong
diéu kién do min thép s€ co hi€u qua kinh té
cao hon.

LOI CAM TA

Chung t61 xin chan thanh gui 101 cam on toi
PGS.TS P4 Thi Thanh Huong ciing céc thay co
Khoa Thuy san da tao diéu kién, hd tro vat tu
thiét bi cho thi nghiém nay dugc thuc hién,
trong khuon khd d& tai nghién ctru khoa hoc
trong sinh vién. Cam on Truong Pai hoc Can
Tho di tao diéu kién thuan lgi va hd trg kinh
phi cho d¢ tai.
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