Tap chi Khoa hoc Truong Pai hoc Can Tho

Tép 52, Phan B (2017): 93-102

®
Tap chi Khoa hoc Trudng Dai hoc Can ThG ] s noc
Phéan B: Nong nghiép, Thuy san va Cong nghé Sinh hoc

website: sj.ctu.edu.vn

DOI:10.22144/ctu.jvn.2017.129

ANH HUONG CUA NITRITE LEN MQT SO CHi TIEU SINH LY VA

TANG TRUONG CUA CA BA SA (Pangasius bocourti)

Nguyén Thi Kim Ha', Nguyél} Tran Phuong Thao', Tran Thi Phuong Hang', Nguyén Thanh
Phuong', Mark Bayley” va P Thi Thanh Huong'

'Khoa Thity san, Trwong Pai hoc Can Tho
’B6é mon Khoa hoc sinh hoc, Truong Pai hoc Aarhus, Dan Mach

Théng tin chung:

Ngay nhdn bai: 10/03/2017
Ngay nhdn bai swra: 04/08/2017
Ngay duyét dang: 31/10/2017

Title:

Anh hwoéng ciia nitrite lén
mét s6 chi tiéu sinh Iy va ting
truong cua cd ba sa
(Pangasius bocourti)

Tir khoa:

Nitrite, Pangasius bocourti,
sinh ly, tang truong, ty ¢
séng

Keywords:

Growth, nitrite, Pangasius
bocourti, physiological,
survival rate

ABSTRACT

This study was carried out to determine the effects of nitrite on some
physiological parameters and growth performance of ba sa catfish (Pangasius
bocourti). The study was triplicated and consisted of 4 treatments with
diffenrent nitrite level (Control — OmM, 0.09 mM, 0.22 mM and 0.44 mM
NO2). The first experiment of the study was performed in two weeks and the
blood samples were collected at 0 hours, 24 hours, 48 hours, 72 hours, 96
hours, 7 days and 14 days after exposure to nitrite to evaluate parameters
such as number of red blood cells, hemoglobin concentration, hematocrit,
metHb, glucose, [CI] and [NO:] in plasma. In growth performance
experiment, ba sa catfish was reared for 60 days in nitrite exposed condition.
The results showed that the number of red blood cells, hemoglobin
concentration, hematocrit and [CI'] were significantly decreased while metHb
and [NO7] in plasma of fish were increased after exposure to nitrite of 0.22
mM and 0.44 mM NO: treatments. Besides, weight gain, DWG and SGR were
significantly decreased while FCR increased in the treatments of 0.22 mM and
0.44 mM NO> after 60 days (p<0.05) compared with the control treatment. In
general, the presence of nitrite in water might result in negative effects for ba
sa catfish, and should be minimized in fish rearing systems.

TOM TAT

Nghién civu ndy nham ddanh gid anh heong cia nitrite dén cdc chi tiéu sinh Iy
va ting trieong ciia cd ba sa. Nghién ciru dwge thwe hién véi 4 nong dg nitrite:
khéng bé sung nitrite (d6i chitng), 0,09 mM, 0,22 mm va 0,44 mM NO> va 3
lan Igp lai. Trong thi nghiém dnh huong ciia nitrite lén cdc chi tiéu sinh ly ciia
cd ba sa, mdu cd dwoc thu ¢ cde thoi diém 0; 24; 48; 72; 96 gio; 7 ngay va 14
ngdy sau khi bé sung nitrite dé danh gia cdc chi tiéu hong cau, hemoglobin,
hematocrit, metHb, glucose, [CI] va [NO>] trong huyét twong. Thi nghiém
anh hwong cia nitrite lén tang truong cua cd ba sa dwoc thuc hién trong 60
ngay. Két qua_cho thdy nitrite & nong dp 0,22 mM va 0,44 mM lam giam s6
liwong hong cau, hemoglobin, hematocrit va ion CI, dong thoi lam tang phan
tram metHb va nong dé NO: tich lily trong huyét tiwong cd ba sa. Nitrite & hai
nong dg nay con lam giam ting trong, DWG, SGR va lam tang FCR ciia cd so
véi nhém doi chimg trong thoi gian 60 ngay. Tir d6 cho thdy suw hién dién cia
nitrite gdy ra cdc anh huong bat lgi di véi ca. Vi vay, can han ché su ton tai
cua nitrite trong qud trinh wong cd ba sa.

Trich dan: Nguyén Thi Kim Ha, Nguyén Tran Phwong Thao, Trén Thi Phuong Hing, Nguyén Thanh
Phuong, Mark Bayley va D0 Thi Thanh Huong, 2017. Anh hudng cia nitrite 1én mot s6 chi tiéu
sinh 1y va ting trudng cua ca ba sa (Pangasius bocourti). Tap chi Khoa hoc Truong Pai hoc Can

Tho. 52b: 93-102.
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1 GIOI THIEU

Nitrite 14 thanh phan ty nhién cta chu trinh nito
trong hé sinh thai. Nitrite ton tai trong ao nudi thiy
san 1a van dé dang lo ngai do nitrite gay doc véi tat
ca cac dong vat (Lewis and Morris, 1986). Trong
ao nuoi thuy san, cac qua trinh phan huy xac dong
thuc vat, thirc an thira hodc chét thai cua sinh vat
san sinh ra cdc hop chat anmonia, cac hop chét nay
dugc mot so loai vi khuin nhu nitrosomonas,
nitrosopira hodc cic vi khuan khac chuyén hoa
thanh nitrite (Francis-Floyd et al., 2015). Su gia
taing mat d¢ nudi cling lam tang lugng thuc an su
dung dan dén gia ting cac san phdm thai trong ao
nudi, tir d6 lam tang su tich liy cic hop chét nito
trong moéi truong (Hargreaves, 1998). Nitrite khi
x4m nhap vao méau cé c6 thé oxy hoa hemoglobin
(Hb) trong t& bao hong ciu va chuyén thanh mot
hop chat khac 1a methemoglobin (metHb) gay ra
bénh mau néu ¢ c4, metHb khong c6 kha nang van
chuyen oxy, két qua 1a ca c6 thé bi ngat mic du
nong do oxy trong nudc khong thap (Kroupova et
al., 2005). DBong vat thiy san song trong moi
truc‘mg nude nén cd nguy co bi ngd ddc nitrite cao
hon cic dong vat khac vi nitrite ¢6 thé dugc hap
thu qua cac biéu mo ctia mang va tich lily voi ndng
do cao trong co thé (Jensen, 2003). Ngoai ra, nitrite
con gdy anh huong dén sinh 1y, ho hép, sy didu hoa
jon, nodi tiét... va toc do tang trudng clia ca
(Kosaka and Tyuma, 1987; Siikavuopio and
Sacther, 2006; Jensen, 2009; Lefevre ef al., 2011).

Trude day cé ba sa (Pangasius bocourti) 1a dbi
tuong dwgc nuodi nhiéu ¢ ving Dong bing song
Ciru Long do ca c6 thit trang va 16n nhanh nén ¢
gia tri thuong phiam va xuat khau cao. Ca ba sa
khong c¢6 co quan ho hap phu nén kha nang chiu
dung v6i sy thay ddi cac yéu tb moi truong kém
(Pham Van Khanh, 2004), do d6 khi méi truong
bién dong hodc viée tich tu cac loai khi doc trong
ao ¢ thé gay bat loi d6i voi loai ‘ca nay. Hién nay,
c4 ba sa tir giai doan bot 1én gidng chu yéu dugc
uong trong ao voi mat do kha cao, vi vay ca c6 kha
nang bi anh huong boi cac loai chét doc trong ao.
Céc nghién ctru trude day vé ca ba sa chi tap trung
vao ky thuat nudi, ky thuat san xuét gidng va nhu
cau dinh dudng nhu nghién ctru cua Cacot et al.
(2002), Cacot et al. (2003) va Hung et al. (2004).
Nghién ciru vé kha niang chiu dung va thich nghi
cua cd ba sa d6i véi sy thay doi cac yéu tb moi
truong van chua duogc thuc hién. Vi vay, nghién
ctru “Anh hudng cia nitrite 1én cac chi tiéu huyét
hoc va tang truéng cua ca ba sa (Pangasius
bocourti)" 13 rat can thiét nhim cung cdp thém cac
thong tin vé tac dong ciia nitrite dén ddi twong nay
trong qua trinh wong nuoi.
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2 PHUONG PHAP NGHIEN CUU
2.1 Ngudn c4 ba sa thi nghi¢m

Ca ba sa thi nghiém c6 kich c& tur 15-20 g duoc
mua tir co s& san xuat giéng & Pong Thap. Sau khi
van chuyén vé Khoa Thity san — Truong Pai hoc
Can Tho, ca duoc thuan dudng trong cic bé
composite co thé tich 2 m® trong 2 tuan trudc khi
tién hanh thi nghiém. Trong qu4 trinh thuan dudng,
c4 dwoc cho 4n 2 1an/ngay bang thirc an vién cong
nghiép Cargill 30% dam va ngung cho ca an 1
ngay trudc khi b tri thi nghiém. Ca thi nghiém
duoc lya chon tir nhitng ca thé khoe manh, khong
bi di tat, khong xay xat, kich ¢& dong déu (trung
binh 17,1+£1,64 g) va khong c6 d4u hiéu bénh 1y.

2.2 Phuwong phap bb tri thi nghiém

Thi nghi¢ém 1: Anh hwéng ciia nitrite 1én cic
chi tiéu sinh ly cia ca ba sa

Thi nghiém dugc bd tri hoan toan ngiu nhién
v6i 4 ndng d6 nitrite gdm: 10% LCs0-96 h (0,09
mM); 25% LCs0—96 h (0,22 mM); 50% LCs—96 h
(0,44 mM) va dbi chimg (khong bd sung nitrite).
Gia tri LCs0-96 h cua nitrite d6i v6i ca ba sa 1a 0,88
mM dugce xac dinh trong mot thi nghiém khac cua
Nguyén Thi Kim Ha (s6 liéu chua cong bd). Ca
duoc bd tri véi mat dd 40 con/bé composite 500 L
(300 L nuéc), mdi nghiém thirc 1ap lai 3 lan. Sau
khi cho c4 vao bé 6n dinh 2 ngay, nitrite duoc bd
sung theo cac ndng d6 thi nghiém. Thi nghiém
dugc tién hanh trong 14 ngay. Trong thoi gian thi
nghiém, bé duoc suc khi lién tyuc dé dam bao oxy
cho c4 (oxy hoa tan tir 6,19£0,24 mg/L dén
6,73£0,13 mg/L). Ca duoc theo ddi va thu miu
mau (3 con/bé) & cac thoi diém: 0; 24; 48; 72, 96
gi0, 7 ngay va 14 ngay sau khi bo sung nitrite. Mau
ca dugc thu 6 dong mach duoi béng kim tiém 1 mL
¢6 trang Heparin. Trude khi iy méau, ca dugc bt
nhe nhang bang vot ludi va gdy mé véi benzocain
noéng d6 0,1 g/L. Miu mau sau khi thu dwoc
chira trong eppendorf 1,5 mL va giit lanh trong
nuée da subt qua trinh thu, miu mau duoc su
dung d phan tich cac chi tiéu sinh 1y mau nhu
hong cau, hemoglobin (Hb), hematocrit (Hct),
methemoglobin (metHb); phan con lai ly tam véi
toc d6 6000 vong/phut trong 6 phut thu huyét
tuong dé phan tich cac chi tidu glucose, ion NOy
va ion CI" trong huyét twong. Ca khong dugc cho
an trong 96 gid dau, sau d6 cho in mdi ngay mot
lan. Cac yéu t6 moéi truong nhu nhiét do, oxy, pH
duoc kiém tra 2 1an/ngay luc 8 gior va 15 gio.

Thi nghiém 2: Anh hwéng cia nitrite 1én
ting trudéng cia ca ba sa

Thi nghiém dugc bd tri hoan toan ngiu nhién
v6i 4 nong d6 nitrite nhu thi nghi€ém 1, moi nghiém
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thirc lap lai 3 1an. Ca duoc bd tri v6i mat do 40
con/bé 500 L (300 L nuéc). Thi nghiém dugc tién
hanh trong 60 ngay. Khéi lugng ca dwoc xac dinh
tai cc thoi diém: trude khi bé tri, sau khi bé tri 30
va 60 ngay dé danh gia cac chi tiéu ting trudng. Ca
dugc cho 4n 2 lan/ngay bang thirc dn vién cong
nghiép Cargill 30% dam v6i 3% khdi luong than.
Hang ngdy, ca chét dugc theo ddi va dém s6 ca con
lai khi két thuc thi nghiém dé xac dinh ty 1¢ séng
clia ca. Chét thai ¢ day bé dugc loai mdi ngay bang
céch xi phong va dinh ky thay nuéc 1 tuan/lan. Cac
yeu t6 moi truong nhu nhiét do, oxy, pH cling dugc
kiém tra mOi ngay 2 lan (8 gio va 15 gio) bang may
do cam tay hiéu Mettler toledo (Model SG2 va
SG6); TAN dugc phan tich theo phuong phap
Indophenol blue mdi tudn 1 1an.

Nitrite st dung trong nghién cru nay la dung
dich NaNO, IM duoc pha tr mudi NaNO,
(Merck), n6ng do nitrite trong bé thi nghiém dugc
phan tich mdi ngay hai lan bang phuong phap
Griess llosvay, Diazonium dé kip thoi bo sung va

Cac chi tiéu ting truéng:

SO cé thé cudi

Ty 1¢ séng (%) = x 100

S ca thé ban dau
Tang trong (g/con): WG = Wt-Wo

Téc @6 ting trudng theo ngay (g/ngay): DWG =

Téc d6 tang trudng tuong doi (Ye/ngdy): SGR =

Ln(Wt) — Ln(Wo)
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duy tri theo ding nong d9 nitrite trong cac nghiém
thtrc thi nghiém.

2.3 Phuong phap phén tich miu

Cac chi tiéu sinh ly

S6 lugng hong cau duoc phan tich bang cach
pha lodng mau méu 200 lan véi dung dich nhuém
Natt-Herick va dung kinh hién vi dé dém mau ¢ do
phéng dai 40X. Hematocrit dugc xac dinh bang
cach cho miu mau vao tuyp hematocrit va ly tdm
v6i tbc d6 12.000 vong/phut trong 3 phut.
Hemoglobin dugc xac dinh bang thudc thir
Drabkin ¢ budc song 540 nm. MetHb dugc xac
dinh bang dung dich phosphate buffer 0,02 M- pH
7,3 & bude song 480-700 nm, phan trim metHb
dugc tinh bang phin mém Sigma plot 12.5
(Lefevre et al., 2011). Glucose phan tich theo
phuong phap Hugget and Nixon (1957). [NO:’]
trong huyét tuong duogc do bang thude thir Griess
reaction, hiéu chinh tir phuong phap cua Miranda
etal. (2001).

Wt Wo

x 100

Luogng thirc an st dung

Heé sb chuyén hoa thic an: FCR =

Trong do:

Wo: Khéi heong cd & thoi diém ban dau (g)

Wi: Khoi lwong ca ¢ thoi diém két thuc thi nghiém (g)

t: Thoi gian nudi (ngay)

H¢ so chuyén hoa thirc an (FCR — Feed conversion ratio)

2.4 Phuwong phap xir li s6 liéu

Cac sd liéu dugc tinh toan trung binh va dd 1éch
chuan bang phan mém Excel 2007. Sy khéc biét vé
cac chi tiéu danh gia gitra cac nghiém thirc dugc so
sanh bang phan tich phuong sai One-way ANOVA
va kiém dinh Duncan théng qua phan mém SPSS
16.0, sai khac cho 1a c¢6 y nghia thong ké khi p <
0,05.

3 KET QUA VA THAO LUAN

3.1 Anh huéng ciia nitrite 1én cac chi tiéu
sinh 1y clia ca ba sa

Ham lugng nitrite duge khéng ché va duy tri
theo dung nong d¢ cac nghi¢ém thirc trong thi
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KL gia tang + KL ca chét - KL c4 ban dau

nghiém lan  luot  0,007+0,002, 0,083+0,013,
0,210,008 va 0,43+0,002 mM tuong g voi cac
nghiém thtc ddi ching, 0,09 mM, 0,22 mM va
0,44 mM.

Trong quéa trinh thi nghiém, cc yéu t6 moi
truong nhu nhiét d9, oxy, pH va TAN khong cé sy
bién dong 16n gitta cac nghiém thuc. Nhiét d¢ dao
dong tir 27,30,13°C dén 28,0+£0,07°C; oxy hoa tan
tir 6,19+£0,24 mg/L dén 6,73+0,13 mg/L; pH tir
6,43+0,04 dén 6,82+0,13; TAN nim trong khoang
0,03+0,03 dén 0,10+0,01 mg/L. Nhin chung, cac
thong s theo ddi ndm trong khoang thich hgp cho
su phat trién cua c4 va khong anh huong dén két
qua thi nghiém (Boyd, 1990).
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3.1.1 S6 lwong té bao hong cdu

Két qua thi nghiém cho thiy, tit ca cac nghlem
thirc co bd sung nitrite s§ luong hong cau giam
thip hon nghiém thuc d6i chimg & tit ca cac thoi
gian thu mau. S6 lwong hdng cau giam tir sau 24
gio dén 72 gio tiép xuc voi nitrite. Hong cau giam
manh nhit 13 & nghiém thic 0,44 mM (giam tir
2,53 xubng 2,11.10° TB/mm?), thap hon c6 y nghia
(p<0,05) so v&i nghiém thic ddi chung (2,59.10°
TB/mm’® ¢ thoi diém 24 gid. Sau 96 gio dén 14
ngay, s6 luong hong cau & cic nghiém thic bd
sung nitrite da tang tr¢ lai va khac biét khong cé v
nghia (p<0,05) so v6i ddi ching (Hinh 1A).

Tép 52, Phan B (2017): 93-102

3.1.2 Ham lwong hemoglobin

Sau 24 gio thi nghiém, ham lugng Hb cua cé &
tat ca cac nghiém thirc c6 nitrite déu giam thip hon
so véi ddi chimg nhung khac bi¢t khong c6 y nghia
(p>0,05). Bén 48 gio tlep xuc, ham lugng Hb cua
méau ca giam xudng thip nhit & nghiém thirc 0,44
mM va 0,22 mM, tuong ung 5,27+0,42 va
5,44+0,56 g/100mL khac biét c6 y nghia (p<0,05)
giita nghiém thirc d6i ching va nghiém thic 0,44
mM. Hb ting tr& lai sau 96 gio dén 14 ngay thi
nghiém & céc nghiém thirc co6 bd sung nitrite va
khac biét khong co y nghia (p>0,05) so véi ddi
chung (Hinh 1B).
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Hinh 1: Anh hwéng ciia nitrite 1én s6 lwgng hdng ciu (A) va hemoglobin (B) ciia c4 ba sa

(Cdc chit cdi khdc nhau thé hién s khdc biét ¢6 y nghia (p<0,05) giita cdc nghiém thire trong cimg thoi diém thu mau)
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Hinh 2: Anh hwéng ciia nitrite 1én chi sé Het (A) va metHb (B) ciia c4 ba sa

(Cdc chit cdi khdc nhau thé hién s khdc biét ¢6 y nghia (p<0,05) giita cdc nghiém thire trong cimg thoi diém thu mau)

3.1.3 Chi s6 hematocrit

Két qua thi nghiém cho thay ti 16 Het ciia ca ba
sa giam dan khi ndng d¢ nitrite ting dan va giam
thip sau 24 dén 72 gio tiép xuc nitrite (Hinh 2A. O
thoi diém tir 24 gio dén 72 gio tiép xtc, chi sb Het
giam thdp c¢6 y nghia (p<0,05) so vé6i dbi chimg &
nghiém thac nitrite cao nhét 0,44 mM. Trong do,
chi s& Het giam thip nhét tai thoi diém 48 gio, tir
27,2% (1an thu miu 0 gio) xudng 20,9% & ndng do
0,44 mM. Hai néng d% 0,09 mM va 0,22 mM ciing
¢6 xu huéng giam qua thoi gian thu miu nhung
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giam khac biét khong c6 y nghia so v6i dbi chimg.
Het tang déan tr¢ lai va khong con khac biét so voi
nghiém thirc doi chung tir thoi diém 96 gio dén 14
ngay (p>0,05).

3.1.4 Ham luwong metHb

Nguoc lai voi sé lwong hong cau, Hb va chi sd
Hect, ham lugng metHb trong mau cua ca ba sa tang
nhanh sau 24 gio tiép xic véi nitrite va thé hién 1o
nhit & nghiém thirc 0,22 mM va 0,44 mM. Sau 48
gi, metHb trong mau céa ba sa ting cao nhét dat
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gia tri 8,30%, 11,8% va 34,7% tuong ung voi
nghiém thirc 0,09 mM, 0,22 mM va 0,44 mM va
khac biét c6 y nghia so v6i dbi chimg (p<0,05).
Sau 72 gior dén 96 gio tiép xtic, metHb & tat ca cac
nghiém thtrc c6 nitrite da bit diu giam theo thoi
gian thu mau nhung van cao hon c6 y nghia so véi
dbi chimg. Dén ngay tht 14, hai nghiém thirc c6
n(“)ng d0 nitrite cao (0,22 mM va 0,44 mM) metHb
da giam thap nhung van khac biét c6 y nghia so véi
dbi ching (Hinh 2B).
3.1.5 Nong dj ion NOy trong huyét twong

Nong d6 ion NOy ([NOy]) cia ca ba sa bién
dong twong ty nhu metHb trong mau ca va dugc

Tép 52, Phan B (2017): 93-102

thé hién ¢ Hinh 3A. [NOy] & cac nghiém thirc co
nitrite bat ddu ting sau 24 gio tiép xuc véi nitrite
(tang tir 0,02 mM & nghiém thirc dbi chung lén
0,69 mM 6 nghiém thic 0,44 mM). [NO,] tang
cao nhat sau 48 gid tiép xuc véi nitrite & nghiém
thirc 0,44 mM NO; dat gia tri 1,21 mM, gia tri nay
cao hon gan 3 lan so v&i ndng d¢ nitrite trong moi
truong. Tur thoi diém 72 gio dén 14 ngay, [NO,’]
c6 xu huéng giam theo thoi gian thu mau, tuy
nhién nghi¢m thic 0,22 mM va 0,44 mM [NO;]
van con cao hon (lan lugt 13 0,18 mM va 0,23 mM)
va khac biét co ¥ nghia (p<0,05) so voi ddi chimg
(0,03 mM).

A

< huy ¢t twong (mM)

lon NO2

Y 1
W ) 3\ a
| b gl R
il ll| Al Al

1héd gian thi nghiém

B ab
a
00,09 mM
A a
( b 80,22 mM

a 00 48 mM

Glucose (mg 100ml )
>

Ihid glan thi nghkkm

Hinh 3: Anh huwéng ciia nitrite 1€n ion [NO2] (A) va glucose (B) ciia ca ba sa

(Cdc chit cdi khdc nhau thé hién s khdc biét ¢6 y nghia (p<0,05) giita cdc nghiém thire trong cimg thoi diém thu mau)

3.1.6 Nong dé glucose trong huyét twong

Két qua thi nghiém cho thdy, ham luong
glucose trong mau ciia ca ba sa bién dong dang ké
khi c4 tiép xtic nitrite. Sau 24 gid, glucose ting dan
theo sy tang cuia ndng do nitrite va khac biét c6 ¥
nghia so v6i ddi chimg (p<0,05) (Hinh 3B). Ham
luong glucose ting cao nhat sau 48 gid, nghiém
thirc 0,44 mM ting tir 17,2 mg/100 ml (6 thoi diém
Oh) 1én 26,8 mg/100 ml; nghiém thtc 0,22 mM
tang tr 17,1 mg/100 ml 1&€n 22,9 mg/100 ml; khac
biét c6 ¥ nghia so voi ddi chimg (p<0,05). Tir thoi
diém 96 gid dén khi két thuc thi nghiém ham luong
glucose lién tuc giam va khac biét khong co y
nghia & tit ca cac nghiém thirc (p>0,05).

3.1.7 Ion CI trong huyét twong

O cac nghiém thirc tiép xiic voi nitrite, nong do
ion CI' ([CI]) giam sau 24 gio dén 72 gio tiép xuc
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v6i nitrite. Sau 72 gio tiép xtic, [Cl] giam manh
nhit & nghiém thirc 0,22 mM va 0,44 mM (lan luot
12 97 mM va 82 mM). Dén 1an thu miu 96 gio, [Cl-
] tang déan tré lai, tuy nhién & ndéng do 0,44 mM
van con thip hon co y nghia so voi ddi ching
(p<0,05). Dén thoi diém 7 ngay va 14 ngay [CI],
tat ca cic nghiém thic da tang tré lai va khong con
khac biét so voi dbi chimg (Hinh 4).

Céc két qua thi nghiém vé anh hudng cia nitrite
1én chi tiéu sinh 1y ca ba sa cho thdy, sé luong té
bao hong cau, ham luong Hb va chi sé Het trong
méu ca ba sa & cac nghiém thirc bd sung nitrite
giam thip hon nghiém thic di chimg (p<0,05).
Két qua nay ciing twong tu nhu cic nghién ctru da
dugc cong bd trén cé tra (Lefevre ef al., 2011), ca
that 1at (Nguyén Thi Thuy Vii, 2015) va cé 16c (Do
Thi Thanh Huong va Lé Tran Tuong Vi, 2013) 1a
c4c chi tiéu nay giam khi c tiép xtic véi nitrite



Tap chi Khoa hoc Truong Pai hoc Can Tho

Tép 52, Phan B (2017): 93-102

HH &

80

Ton [Cl-] (mM)

N
(=]

gio

0gid 24 gid

$8884444444449444444444

V272222222222

2 gio

2Doi chimg
0,09 mM
00.22 mM
00.44 mM

N
\
\
N
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\

2

Thoi gian thi nghiém

V272222

3444444444444

7

96 gio 14 ngay

Hinh 4: Anh hwéng cia nitrite 1€n ion [Cl] ciia ca ba sa

(Cdc chiF cdi khdc nhau thé hién sw khdc biét c6 ¥ nghia (p<0,05) gifia cdc nghiém thirc trong cing thoi diém thu mau)

Su giam ndng d6 Hb trong mau c4 1a do su oxy
hoa Fe?* trong Hb thanh Fe** boi nitrite, didu nay
lam cho Hb trong té bao hong cau bi chuyén thanh
metHb va lam giam kha ning van chuyén oxy cua
¢4 (Kosaka and Tyuma, 1987; Jensen, 2009). Két
qua nghién ctru nay cho thdy, dong thoi véi su
giam Hb trong mau 14 su gia ting cao phan trim
metHb khi ca tiép xtc véi nitrite & ndng d6 0,22
mM va 0,44 mM NO,". Nghién ciru cua Lefevre et
al. (2011) trén ca tra ciing cho két qua metHb trong
mau cé ting cao sau 24 gid tiép xuc. Nghién ciu
cua Avilez et al. (2004) trén ca Brycon cephalus
cho két qua metHb tang dén 90% sau 96 gid tiép
xtc voi nitrite & nong d6 0,4 mg/L N-NO, (twong
duong 0,03 mM NOy). Sy tang cao cua [NO;]
huyét twong (cao hon 3 lan nitrite trong moi
truong) 14 do ca ting hap thu ion NO,” qua mang
khi tiép xtc nitrite thong qua co ché trao doi CI
/HCOj5™ ¢ mang ca nudc ngot duge mo ta bdi Evans
et al. (1999) va Jensen et al. (2000). Diéu nay duogc
chimg minh qua sy giam [CI] & Hinh 4. O thi
nghiém nay, cd dugc nudi trong mdi trudng nudc
ngot nén ham lugng ion CI trong méi trudng thap,
nguoc lai ndng dd NO,™ trong méi trudng cao, khi
d6 ca s& hap thu ion NO» qua mang thay vi hap thu
ion CI" (Bath and Eddy, 1980; Williams and Eddy,
1998). Cu thé, & thoi diém 24 gio dén 48 gio nitrite
trong huyét twong tang tir 0,69 mM 1én 1,21 mM &
nghiém thuc 0,44 mM (Hinh 3A), cung thoi diém
d6 ion CI" huyét twong ciing giam tir 96 mM xudng
93 mM (Hinh 4).

Nghién ctru nay khong hoan toan gidng véi
nghién clru cia Lefevre ef al. (2011) trén ca tra, tac
gia cho rang ndng do nitrite tich liy trong huyét
tuong ca ting cao nhit sau 1 ngay tiép xuc nhung
khong cao hon ndng do nitrite trong moi truong.
Su khic nhau nay ciing thé hién kha niang chiu
dung doc t6 nitrite khac nhau giira cac loai ca. Co
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thé c6 co quan ho hip phu nén ca tra c6 kha ning
chiu dung doc td nitrite cao hon so véi ca ba sa,
loai ho hap chi yéu trong nuéc. Lefevre et al.
(2011) cho biét ca tra ¢ kha ning giam trao doi
chat co ban (SMR) va tiéu hao oxy téi da
(maximum oxygen uptake (MO,max)) khi tiép xuc
Vi nitrite, diéu nay di 1am giam sy hap thu nitrite
vao mau céd. Trong nghién ciru nay, sau 48 gid
phin trim metHb trong mau ca di bat dau giam
xudng ddng thoi ndng dd NO, trong huyét twong
clia c4 ba sa ciing giam dén thoi diém 14 ngay. Su
giam cua MetHb va NO, trong huyet tuong cla ca
thé hién sy thich nghi cua ca khi song trong moi
truong c6 nitrite. Khi sdng trong moi truong bi
nhiém doc nitrite c4 c6 kha ning tu gidi doc nitrite
nho vao hoat dong cua enzyme NADH-metHb
reductase c6 trong hong cau, enzyme ndy sé
chuyén metHb trong mau cé thanh Hb va chuyén
nitrite thanh nitrate khong doc, két qua 1 1am giam
ham lugng metHb va NO, trong mau ca
(Doblander and Lackner, 1996).

Ngoai cac anh hudéng néu trén, két qua cia
nghién ctru nay con cho thdy c4 ba sa bi stress khi
tiép xuc voi nitrite & ndng do 25% va 50% gia tri
LCs0-96 gio (0,22 mM va 0,44 mM NOy) thé hién
qua sy gia ting nong do glucose trong huyét tuong.
Nghién ctru ciia Kroupova ef al. (2008) trén ca hdi
(Oncorhynchus mykiss) ciing cho thidy nong do
glucose trong huyét twong ciia cé ciing ting cao c6
¥ nghia khi cho ca tiép xtic vdi nitrite ngay ca &
noéng do thdp 0,01; 0,1; 0,6; 1 va 3 mg/L NOy
(twong duwong 0,0002; 0,0022; 0,013; 0,022 va
0,065 mM). Sy tang lén cia glucose thuong di kém
v6i su tang cua cuong do trao doi chit va day la
dap ung cua ca khi bi stress (Barton, 1988). Hon
nira sy ting glucose 1a can thiét dé cung cép ning
luong cho sy hoat dong cua enzyme NADH-
metHb reductase giai doc & ca nhiém nitrite
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(Kroupova et al., 2008 trich dan tir Kiese, 1974).
Nghién ctru cua Avilez et al. (2004) trén ca Brycon
cephalus cho két qua hoat dong cua enzyme
NADH- metHb reductase & cac nghiém thirc bd
sung nitrite ciing ting 1én dé ting cudng su giai
doc cho ca.
3.2 Anh hudng ciia nitrite 1én ting truong

cia ca ba sa

Thi nghiém dwoc bd tri trong trai c6 mai che va
duoc suc khi lién tuc do do6 cac yéu t6 moi truong
dao dong khong dang ké. Trong d6, nhiét do dao
dong tir 27,33£0,21 dén 28,76+0,12°C; oxy tir
4,87+0,19 dén 6,29+0,17 mg/L; pH tir 6,67+0,15
dén 6,80+0,02 va TAN tir 0,27+0,04 dén 0,39+0,06
mg/L. Cac gia tri nay déu nam trong khoang thich
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khong anh huong dén két qua thi nghiém. Riéng
ndng do nitrite dugc kiém tra mdi ngay 2 lan va dat
cac gia tri lan lwot 1a 0,04+0,004; 0,11+0,009;
0,230,018 va 0,43+0,009 mM tuong ung vai cac
nghiém thic ddi ching, 0,09 mM, 0,22 mM va
0,44 mM.
3.2.1 Tang trong, toc dé tang trucng theo

ngay (DWG) va tang truong ddac biét (SGR)

Téang trong (WQG) cla ca ba sa sau 30 ngay thi
nghiém khong khac biét nhiéu giita cac nghiém
thire (Hinh 5A). Tuy nhién, sau 60 ngay thi nghiém
tang trong cua ca ba sa dat cao nhit & nghiém thirc
dbi ching (65,243,32 g). Tang trong cia ca &
nghiém thirc 0,22 mM va 0,44 mM NO, thap hon
¢ y nghia (p<0,05) so v&i nghiém thic d6i chimg

hop cho su phat trién cta ca (Boyd, 1990), do do va nghiém thirc 0,09 mM NO;".
oWG 30 oWG 60 B 0Doi chimg ©0,09 mM 00,22mM =044 mM
A s0 1.20 a
70 2 —— 2
— ) ——— a 1.00 g - oo
g 60 ) - "
2 50 ;4 0.80 oA a
<t =
g 40 = 060
& . ¥
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s 30 a a 2 040
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Hinh 5: Ting trong (WG) (A) va toc d9 ting truéng theo ngay (DWG) (B) ciia c4 ba sa

(Cdc chit cdi khdc nhau thé hién s khdc biét ¢6 y nghia (p<0,05) giita cdc nghiém thire trong cimg thoi diém thu mau)

Tuong ty nhu WG, DWG va SGR cua ca ¢ thoi
diém 30 ngay giita cac nghiém thirc khac biét
khong c6 ¥ nghia thdng ké (p>0,05), DWG (Hinh
5B) va SGR (Hinh 6A) dao dong tuong tng trong
khoang 0,67+0,11 dén 0,74+0,04 (g/ngay) va
2,60+0,3 dén 2,80+0,13 (%/ngdy). Sau 60 ngdy thi
nghiém, ca DWG va SGR cua ca ba sa da co sy
thay dbi kha rd rét. Toc do ting truong cua ca dat
cao nhit & nghiém thirc ddi chimg va giam dan &
cac nghiém thuc c6 nitrite. CA DWG va SGR cua
ca ¢ nghiém thuce 0,22 mM va 0,44 mM gidm c6 y
nghia so v&i nghiém thie ddi chimg va nghiém
thue 0,09 mM.

3.2.2 Hé s6 chuyén héa thirc an FCR va ty Ié
song

Hé s6 FCR cua ca ba sa sau 60 ngay nudi ting
dan theo sy gia ting ciia nong dd nitrite va dat cao
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nhét & nghiém thuc 0,44 mM (1,44+0,08) khac biét
¢6 ¥ nghia thong ké (p<0,05) so v6i 3 nghiém thic
con lai (Hinh 6B). Hé s6 FCR thap nhit ¢ nghiém
thirc d6i chimg (1,01£0,05) khac biét ¢6 y nghia
théng ké voi nghiém thirc 0,22 mM (1,26+0,06)
nhung khac biét khong c6 y nghia so voi nghiém
thirc ¢o n6ng d6 0,09 mM (1,06+0,03). Luong thic
an ca st dung sau 60 ngay ¢ cac nghi¢ém thirc cling
gia tang theo su tang cua nitrite va khac biét c6 y
nghia théng ké (p>0,05) giita nghiém thuc 0,22
mM va 0,44 mM NO;" so véi dbi ching (Hinh 6B).
Ty 18 séng cia c4 ba sa sau 60 ngdy giam & ndng
dd nitrite cao. Tuy nhién, sy khac biét nay khong
¢6 y nghia théng ké (p>0,05) giita cac nghiém
thirc. Ty 1¢ song cta c4 ba sa dat 100% & nghiém
thirc d6i ching va nghiém thie 0,09 mM, & nghiém
thirc 0,22 mM 14 98.,33% va thip nhit 88,3+11,8%
o nghiém thirc 0,44 mM.
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Hinh 6: Anh hwéng ciia nitrite dén SGR (A); lwgng thirc in sir dung

(biéu d6 dwong thang) va FCR (biéu do cét) (B) ciia cd ba sa (Cdc chit cdi khac nhau thé hién s khac biét c6 ¥ nghia
(p<0,05) gitta cdac nghiém thirc trong cung thoi diém thu mau)

Két qua nghién ciru cho thay trong thoi gian 30
ngay dau nitrite chwa c6 tac dong rd rét 1én toc do
tang trudng cta ca. Dén ngay thir 60, sy anh huong
clia nitrite 1én tdc d6 ting trudng cua ca da thé hién
13, ting trudng cua ca ba sa giam thap & nong do
nitrite cao (0,22 mM va 044 mM) la do céc chi tiéu
sinh 1y cta ca & cic ndng do nay thay ddi manh
nhu ham lugng metHb ting cao lam cho ndng do
hemoglobin trong mau giam tha‘ip, vi vay kha nang
van chuyén oxy ciia ca giam, didu nay lam giam
cac hoat dong trong co thé ca. O ndng do nitrite
thip 0,09 mM ca van c6 kha ning chiu dyng va
thich nghi nén tang truéng cua cd khong bi anh
huong. Nghién ctru cua Voslatova et al. (2008)
trén ca Danio rerio ciing cho két qua twong ty, ting
truéng cia ca bi tre ché boi nitrite & ndng do tir 2,3
mM (tuong Gng véi 25% LCsp-96h) khi so sanh véi
dbi chung. Theo Siikavuopio and Saether (2006)
khi cho ca tuyét Gadus morhua tiép xuc nitrite &
cac ndng d6 0; 1; 2,5 va 5 mg/L NO,-N (twong
duong 0; 0,07; 0,18; 0,36 mM NO;) thi tang
truong cua cd giam c6 y nghia sau 31 ngay dau t1ep
xtc & nong do nitrite cao 0,36 mM, va giam & tat
ci cac nghiém thirc con lai khi tiép xuc trong thoi
gian dai.

Két qua ¢ Hinh 6B cho thay nong do nitrite cao
(0,22 mM va 0,44 mM) lam tang hé $6 FCR cua c4,
0 cac nghiém thirc nay lugng thirc &n ma ca st
dung cao hon so v&i nghiém thirc d6i chimg nhung
tang truong cua ca thdp hon. Pidu nay duoc giai
thich 1a do trong qua trinh nhiém nitrite c4 phai gia
tang nhu cau ning lugng dé hd trg cho nhimng thay
dbi sinh 1y bén trong co thé nhu diéu hoa ion, hd
hép, tim mach,... (Grosell and Jensen, 2000;
Jensen, 2003). Két qua nay ciing tuong ty nhu
nghién ctu cua Kamtra et al. (1996) trén ca chinh
chau Au, khi cho ca tiép xtic voi nitrite thi hé sd
FCR cua cé gitra cac nghiém thuc ciing thé hién sy
khac biét c6 y nghia. Nghién ctru cua Frances et al.
(1998) cho thdy FCR cua cé ting cao c6 ¥ nghia &
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nghiém thic cod n6ng dd nitrite cao nhat 1,17 mM
NOz'.

Ty 1& séng cta ca ba sa trong nghién ctru nay
giam ¢ ndng d6 nitrite 0,22 mM va 0,44 mM
nhung khong thé hién sy khac biét co y nghia so
v6i d6i chimg. Nghién ctru trén ca chinh chau Au
cua Kamstra et al. (1996) cuing cho thdy khong c6
su khac biét vé ty 1& séng giita cdc muc nitrite
trong thi nghiém. D6i véi ca silver perch, nghién
ctru ctia Frances et al. (1998) cho thay ty 1& song
ctia c4 khong bi anh huong khi cho cé tiép xuc véi
nitrite & ndng d6 1én dén 16,2 mg/L NO,-N (twong
duong 1,17 mM NOy). Tuy nhién, c¢6 mot vai
nghién ctru cho thiy ty 1¢ séng cua ca bi giam khi
tlep xuc voi nitrite, Colt e al. (1981) cho rang ty 1¢
song cua ca nheo My giam khi tiép xtc véi nitrite
0 nong d6 3,71 mg/L NO»-N (0,27 mM NO>)
(twong g voi 32,3% LCsp-96h). Nghién clru cta
Nguyén Thi Thuy Vil (2015) trén ca that 1at com
cling cho thay ty 1& sng cua c4 giam khi tiép xuc

Vv6i nitrite & nong d6 0,39 mM va 3,91 mM NOy
(twrong mg 5% va 50% LCso-96h). Hién tuong ca
chet chi xay & nong do nitrite cao, tap trung chu
yéu ¢ nhitng ngay dau va giam dan vé cudi thi
nghiém 1a do thoi gian dau tiép xtc vdi nitrite
metHb trong mau ting cao lam giam kha nang vén
chuyén oxy cua mau, vi vdy khong cung cap du
oxy cho ca hoat dong dan dén ca chét ngat (DS Thi
Thanh Huong va Lé Tran Tuong Vi, 2013).

Tom lai, ty 16 sdng ctia ca khong bi anh hudng
boi cac nong do nitrite trong thi nghiém nhung
tang trudng, FCR va cac chi tiéu sinh 1y cta ca bi
anh huong ¢ ndng do tir 0,22 mM NO;™ tré 1én dicu
nay ciing chi ra dugc sy nhay cam cia ca ba sa doi
Vv6i nitrite & ndng do dudi ngudng gay chét.

4 KET LUAN VA PE XUAT

C4 ba sa tiép xtic v6i nitrite 1am ting nong do
metHb va [NO;y] trong mau ca theo sy ting cua
nong dd nitrite trong moi truong. Pay 1a hai chi
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tiéu sinh 1y bi anh huong manh nhét va cé thé sir
dung nhu chat chi thi dé danh gia khi c4 bi nhidm
nitrite. Nong do nitrite trong nuéc 1a 0,09 mM s&
khong anh hudong dén ting truong cua cé ba sa. Ty
1¢ séng cua ca khong bi anh huong boi ndng do
nitrite trong thi nghiém.

Trong ao wong c4 ba sa, ham luong nitrite can
kiém soat dudi 0,09 mM dé dam bao cho ca phat
trién tot. Nghién ciu vé hoat tinh ciia enzyme
metHb reductase trén c4 14 can thiét dé hiéu rd hon
su thich nghi va kha nang ty giai doc cia ca khi
tiép xtc véi nitrite.
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