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ABSTRACT

The effects of CO, and nitrite on aquatic animals have been documented.
Swamp eel (Monopterus albus) is an air-breathing fish that is commonly
farmed in the Mekong Delta of Viet Nam. This species could be affected
by high CO; and nitrite caused by climate change and intensive farming,
respectively. The study on the single and combination of hypercapnia and
high nitrite on acid-base regulation on swamp eel (250-350 g/eel) was
carried out in 4 treatments including 30mmHg CO,, 23.57 mM NO,
30mmHg CO, + 23.57 mM NO; and a control treatment with 6
replications. After 96 hours of experiment, it showed that the combined
penetration of hypercapnia and nitrite prevents the pH blood recovery of
swamp eels (decrease of pH blood), the concentrations of Na*, K*, CI-
ions, and osmotic pressure were reduced. However, swamp eels still can
regulate acid-base in the blood as well as regulate ions when being
penetrated by nitrite due to an indirect Cl- ion-exchange mechanism
(reducing CI- ions through HCO3/Cl- exchange).

TOM TAT

Anh hiong ciia CO; va nitrite lén dong vdt thuy san da co nhiéu céng bo
khoa hoc. Luon dong (Monopterus albus) la loai ho hap khi troi dwoc
nuéi phé bién & Pong bang séng Ciiu Long. Lwon dong cé thé bi anh
huong boi CO, tang do tac dong ciia bién doi khi hdu va nitrite cao do
nudi tham canh. Nghién ciu anh huong don va két hop CO, véi nitrite
cao 1én kha nang diéu hoa acid va base trén heon dong (250-350 g/con)
duoc thuc hién voi 4 nghiém thirc gé‘m 30 mmHg CO>, 23,57 mM NOy,
30 mmHg CO; + 23,57 mM NO; va doi chiing, méi nghiém thirc duoc
Iap lai 6 lan. Sau 96 gio thi nghiém, két qud cho thdy sw xam nhdp két hop
COz2 va nitrite gdy can tro qua trinh phuc hoi pH mau cua heon dong (rH
mdu giam), nong do cdc ion Na*, K*, CI" va dp sudt tham thau déu giam.

Tuy nhién, lwon dong vin cé kha nang diéu hoa acid va base trong mdu
ciing nhu diéu hoa cdc ion khi bi nitrite xam nhdp nho co ché trao déi ion
Cl- gidn tiép (giam ion CI qua sw trao déi HCO5ICI").
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1. GIOI THIEU

Luon ddéng (Monopterus albus) 1a loai ho hap
khi troi bat buc, duge nudi phd bién & ving dong
bang song Ciru Long. Luon dong phan bd rong &
khu vue Dong Nam A (Rosen & Greenwood, 1976).
Trong ty nhién, luon dong thuong séng & nhitng noi
nude tinh, thiéu oxy, nhiéu khi doc nhu CO; va HoS
(Graham, 1997). Mang luon dong bi tiéu bién déng
ké va khong c6 hiéu qua cao trong qué trinh trao doi
chat, thay vao do, su hip thu oxy xay ra cha yéu trén
cac biéu mé mach méau trong khoang miéng va thuc
quan (Shih, 1940; Rainboth, 1996; Iversen et al.,
2013; Damsgaard et al., 2014). Lwon dong khong c6
co quan ho hip khi trdi chuyén biét nhu cac loai ho
hap khi troi khac, lwon dong trao ddi khi véi moi
truong bang cach st dung cac biéu mo c6 rat nhiéu
mach mau trén bé mit da khi méi truong nudce thiéu
oxy (Taylor, 1831). Trong tu nhién, mdc du luon
dong séng ¢ moi ‘truong nudc tinh va ngdp trong
nuéc nhung chi s6 vé pH, pCO2 va pO; trong mau
lwon ddng van 6n dinh khong thay ddi da cho thdy
qué trinh trao ddi khi cua chung c6 su két hop cua
da, bé mat khoang miéng va mang dé hd trg bai tiét
CO; ciing nhu hap thu O, (Wu & Liu, 1943; Liem,
1967; Iversen et al., 2013).

Diéu hoa acid va base hay diéu hoa pH mau cua
dong vat 1a qua trinh quan trong giup sinh vat thich
nghi véi nhitng thay d6i ciia moi truong séng ciing
nhu nhitng thay d6i ngay bén trong co thé. Bac biét,
& dong vat thay sinh, khi méi truong séng 1a nuéc
thi co ché diéu hoa acid va base cang trd nén can
thiét hon va ciing bi anh hwong boi cac tac dong tir
nhitng thay ddi cua méi truong séng (Heisler et al.,
1976). Trong diéu kién thuan lgi, pH mau c4 thuong
on dinh khoang 7,5-7,7 (Garey, 1970); khi moi
truong séng thay doi, pH mau bién dong thién vé
acid hoic base déu 1am cho hoat tinh ctia hé théng
enzyme trong té bao bi anh hudng ciing nhu tinh
chat 1y hoa hoc cua cac chit trong té bao ciing bi
thay d6i gay anh huong dén chirc ning binh thuong
clia co thé mot cach o rét (Heisler, 1980). Nhiing
nim gan day, bién doi khi hau, hiéu ing nha kinh da
lam ham lugng CO; trong khong khi tang cao dang
ke cling gy ra nhiéu anh huéng tiéu cuc dén doi
séng dong vat thay sinh ciing nhu nuéi trong thiy
san. Theo Boyd (1998), khi ham lwong CO, trong ao
nudi ting cao gy nhiéu tac hai dén doi séng dong
vat thiy sinh. Ap suét riéng phan cia CO, trong
nuée (PWCO;) 16n hon PCO; trong mau cé s& kiém
ham qua trinh thai CO; qua mang, lam tang CO;
trong mau tir d6 lam giam kha ning ho hip cua ca
va dan dén sy thay doi manh cac phan tmg sinh ly
cuia co thé ca (Truchot, 1987). Mot s6 nghién ciru vé
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anh huong cua cac yéu té moéi truong ddi véi loai
thity san c6 co quan ho hap phy nhu nghién ctru cia
Damsgaard et al. (2015), Gam et al. (2018) trén ca
tra (Pangasianodon hypophthalmus) va ca that 1at
(Chitala ornata) vé anh huong caa CO, d6i véi viée
diéu chinh acid va base da cho thay 2 loai nay c6 kha
ning diéu hoa acid va base cao hon so v6i cac loai
hé hép khi troi khac.

Bén canh, su gia ting ap suat CO, trong nudc thi
su ton tai cua nitrite trong ao nudi thuy san ciing 1a
van dé dang lo ngai ddi vai cac loai dong vat thiy
sinh (Lewis & Morris, 1986). Thong thuong nong
d6 nitrite trong nudc khoang dudi 1 uM (Jensen,
2003), nhung sy sinh ra qua mic cia cac san phim
nito, cac chat thai hiru co hay sinh khdi cao c6 thé
lam ting nong do nitrite trong hé thong nudi trong
thuy san va thiy vuc tuy nhién (Eddy & Williams,
1987; Hargreaves, 1998; Jensen, 2003). Hién nay,
céc nghién ctiu vé tac dong cua nitrite trong moi
truong 1én cac dic diém sinh hoc ciing nhu kha nang
diéu hoa acid va base clia cac loai ca hd hap khi troi
ving nhiét déi van con rét it. Cho dén nay, chi co
vai nghién ctru trén cac loai ca c¢6 co quan ho hap
khi troi nhu ca tra (P. hypophthalmus), ca 1oc
(Channa striata) cua Lefevre et al. (2011 va 2012)
va ca that lat (C.ornata) cua Gam et al. (2017) da
ghi nhan duoc cac két qua tiéu biéu vé kha niang chiu
dung nitrite cao trong viéc giam hap thu nitrite thong
qua mang va cic co ché khir nito hiéu qua. Theo
Jensen (2003), nitrite khong chi lam giam oxy trong
méau do metHb hinh thanh ma con anh huéng dén
cac co quan khac qua nhidu co ché khac nhau. Tiép
xuc nitrite 1am nhip tim ting nhanh trén c4 hoi
(Oncorhynchus mykiss). Nitrite ciing 1am ting sy
trao doi khi qua mang tir Sy ting PO, (va giam
PCO,) trén ca chép (Jensen et al., 1987; Aggergaard
& Jensen, 2001).

Nhimg nghién ctru vé& phan tmg sinh 1y ctia luvon
dong voéi cac diéu kién moi truong thay doi van con
rat it, dac biét 1a nghién ctru didu hoa acid va base
trong mau trudéc sy anh hudong cia CO; va nitrite
trong nudc cao dén cac loai ca nhiét di van rat han
ché. O méi truong song dic thu trong cac dam lay,
thiéu oxy va doc chit cao, co ché diéu hoa acid va
base trong mau cua luon dong s& hoat dong nhu thé
nao truéc anh huong cua cac yéu té méi truong? Vi
vay, nghién ctru nay duoc thyc hién nham giai dap
cau hoi vé anh huong cua CO, va nitrite 1én kha
nang didu hoa acid base cia lwron dong.
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2. VAT LIEU VA PHUONG PHAP
2.1. Thoi gian va dia diém thuc hién

Nghién ctru da dugc thuc hién tai Khoa Thuy
san, Truong Pai hoc Can Tho.

2.2. Hg thong thi nghiém

Hé thong tron khi CO, cua may diéu chinh
Wosthoff, (Bochum, Germany) dugc su dung tuong
ty nhu cac nghién ctu cua Thinh et al. (2019) va
Gam et al. (2018) dé diéu chinh dung ham luong
CO; thi nghiém. Mudi NaNO, dugc st dung dé bo
sung nitrite vao cac nghiém thirc. Nong do nitrite
dugc pha tr mubi NaNO, dugc tinh toan theo
phuong phap sau:

NaNO,; > Na*+ NO,~

69 (0) > 46 (9)

Y € X (9)
X (g) x 69 (9)

Y9 =703 @

Trong dé: X 1a ndng do nitrite cia cac nghiém
thirc va Y 1a lugng NaNO2 can bd sung vao nude dé
dat dung ndng do nitrite thi nghiém. Nong do nitrite
trong mdi bé duoc do mdi ngay theo phuong phap
cua Lefevre et al. (2011) va Miranda et al. (2001).

Nudc may da khu clorine dugc sir dung cho toan
bo cac thi nghiém cua nghién ciu. Trong sudt thi
nghiém, chat lugng nude ludn dugc kiém tra 2 lan/
ngiy vao 8 gid va 17 gid gém céc chi tiéu nhiét do
pH, oxy hoa tan, CO, hoa tan, tong nong do
ammonia (TAN) va nitrite. Cac chi tiéu nay luoén
dugc duy tri 6n dinh trong sudt thoi gian thi nghiém.
Nhiét do nudc trung binh 27-29°C, pH nudc dao
dong: 7,7-7,8; oxy hoa tan 90%, riéng ddi voi
nghiém thue ddi chimg thi ham luong CO; hoa tan
<0,4% va TAN < 0,05M

2.3. Doi twgng thi nghi¢m

Luon dong (co kich ¢& 250-350 g/con) duoc
chon mua tir cac trai nuéi tai huyén Vinh Thanh,
thanh phé Can Tho va duoc chuyén vé phong thi
nghiém cia Khoa Thay san, Truong Pai hoc Cin
Tho. Lwon ddng duoc trix trong cac bé composite co
suc khi, thay nuéc hang ngay trong 3 dén 4 tuan
true khi thi nghiém va lwon dong dugc cho 4n ca
tap 2 lan/ngay theo nhu cu. Luon dong dwoc nging
cho @n 3 ngay trude khi bat dau b tri thi nghiém.

2.4. Phwong phap dit 6ng thong mach mau

Lwon ddng duoc gdy mé trong nudc pﬁng thudc
mé benzocaine (Merck, Germany) Vi nong do 225
mg/L trong 20 phut trude khi tién hanh phau thuat.
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Qué trinh phau thuat dwoc tién hanh trong diéu kién
v6 trang. Phuong phap dut éng cua Heisler 1982
trén ca chinh dwoc st dung dé dat éng cho lwon
ddng. Dao phiu thuat duoc dung dé rach 1 duong
nho trén bung lwon dong (chiéu dai vét mo khoang
3 cm); tién hanh mg bung Iuon dong va xac dinh
dong mach can tim; ¢6 dinh dong mach bang chi
phau thuat (silk 3-0), ding kéo cat nhe trén thanh
dong mach 1 16 nho, nhanh tay dwa 6ng dan luu (PE
40) da chira dung dich heparin vao dong mach thong
qua 16 nho vira tao; klem tra mdu c6 thé chay déu
trong 6ng dan luu, c¢b dinh éng dan luu va cot chat
v6i dong mach luon dong tranh gdy chay mau. Cudi

cung, dong bung luon ddng va ¢ dinh éng dan luu
bang cac vét khau theo doc chiéu dai cua luon dong
Lwon ddng sau khi dat 6ng dugc dwa vao cac bé
chira nu6e sach co suc khi dé phuc hoi trong vong
24 gio trude khi bat dau thi nghiém.

Muc dich cua viéc sir dung luon dong dit 6ng
thong mach mau trong thi nghiém nay nham theo
ddi chinh xé4c sy thay ddi sinh 1y ciia ca thé luon
ddng tir khi bat dau dén két thuc thi nghiém tiép XUc
V6i moi truong bét lgi so voi phuong phap 14y mau
truyén thong (lay tir duéi, moi lan ldy miu la cac
lwon déng khac nhau). Tir d6, nghién ciru s& c6 dugc
cac két qua thuyét phuc hon v& chc tho dong cua CO;
va nitrite 1én kha nang diéu hoa acid va base cua
lwon ddng.

2.5. B tri thi nghiém

Luon ddng da phuc hdi sau dat éng lvu din dong
mach dugc dung trong thi nghiém. Nong db nitrite
su dung trong nghién ctru la gia tri LCs 96 gio =
23,57 mM cua luon dong theo Huong et al. (2014).
Thi nghiém gdm 4 nghiém thirc, méi nghiém thirc
duoc lap lai 6 lan twong ing v&i 6 con lwon dong.
Céc nghiém thirc gom:

Nghiém thirc 1: 0 mmHg CO,+0 mM NO, (dbi
ching)

Nghiém thirc 2: 30 mmHg CO;
Nghiém thirc 3: 23,57 mM NOy
Nghiém thac 4: 30 mmHg CO,+23,57 mM NOy

Mau luon ddng duoc lay thong qua dng dan luu
dong mach tai cac thoi diém thu mau 0, 24, 48, 72
va 96 gid, mdi lan s& ly 0,7-1 mL mau/con lwon
ddng. Mau dugc chia lam 2 phan, mot phan méau
dugc st dung dé do cac chi tiéu pH, PaCOs,
metHemoglobin (metHb), hemoglobin (Hb) va
hematocrit (Hct), phan con lai duoc ly tam 6.000
vong/phut trong 6 phat & 4°C dé tach 1ay huyét
tuong. Huyét twong duoc trit trong didu kién -80°C
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va sau do duogc phén} ticI} cac ’chi tiéu HCOg, ion
Na*, K*, ClI" va ap suat tham thau.

2.6. Phwong phép phan tich miu

Cac chi tiéu‘vé mdi truong nhu nhiét @6 va pH
nude duge do bang may do cam tay Mettler-Toledo
(AG 8603 Schwerzenbach, Thuy si), oxy hoa tan
dugc do bang may cam tay YSI 556 (YSI, Ohio,
USA) va CO; dugc do bang may do Oxyguard

Pacific (Oxyguard International A/S, Farum, Pan
Mach).

Gia tri pH va PaCO, trong mau dugc do truc tiép
bang may do khi mau cim tay iStat (Abbott) va dugc
tinh dén bu nhiét do theo Matle el al. (2014) (i-
STAT Corporation, Princeton, USA) (Harter et al.,
2014; Damgaard et al., 2015). Ham lugng HCO3
trong huyét twong dugc tinh tir gia tri tong CO; theo
phuong phap Cameron (1971) va dya vao cong thuc
cua Henderson-Haselbach vai gia tri aCO; theo
Boutilier et al. (1985) nhu sau:

aCO, = 1,0064 x 10 — 1 —5,4431 x 10 - 3(T) +
2,1776 x 10 - 4 x (T2) — 4,9731 x 10 - 6 x (T3) +
4,5288 x 10-8 (T4)

T 1a nhiét d¢ mdi truong nudi.

Ham luong haemoglobin dugc do bang thude
thir Drabkin ¢ budc song 540 nm va ty 1¢ huyét sic
t6 dugc do theo Larsen and Snieszko (1961). Ham
lwong ion Na* va K* trong huyét tuong dwoc do
bing may Flame Photometer 420.

Gid tri MethHb trong mau luon déng duoc xac
dinh bang dung dich phosphate buffer 0,02 M c¢6 pH
7,3 theo Lefevre et al. (2011): cho 10 uL méau vao 1
mL dung dich buffer pH 7,3 va ly tdm 18.000 vong
trong 5 phut, lay phan dung dich néi so mau quang
phd véi phan mém Scan 480-700 nm. Dya vio
duong chuan, ty 1é metHb dwoc tinh bang phan mém
Sigmaplot 12.5.

2.7. Xirly sb liéu

Céc gia tri trung binh, do léch chuan va sai sé
chuin dugc tinh bang phan mém Excel 2013. Phan
tich sai khac gilta cac nghiém thic trong cung mot
thoi diém thu mau va giita cac gio thu mau trong
cing mot nghiém thie duoc sir dung phan mém
SPSS.18 v&i phép phan tich ANOVA 1 nhan t6 &
mirc ¥ nghia 95%. Cac hinh dugc vé bang phan mém
SigmaPlot.

3. KET QUA

Nhiét do nuéc bé nudi luon dong dao dong tir
27,3°C den 28,7°Q va nong d6 oxy hoa tan tir 6,15
dén 6,37 mg/L ¢ tat ca cac nghiém thic. pH nuéc
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dao dong trong khoang 6,72 dén 7,25 & cac nghiém
thirc khong kiém soat CO; va pH nudc cac nghiém
thirc c6 kiém soat CO; 13 6,29+0,05. Theo Boyd and
Tucker (1998), cac yéu té méi trudng bé thi nghiém
nam trong khoang thich hgp cho sy phit trién binh
thuong ctia dong vat thily san nén khong anh huong
dén két qua thi nghiém.

Kha niang diéu hoa acid va base cua luon dong
dugc thé hién qua su diéu hoa pH ciing nhu su thay
d6i PaCO; va [HCOs7] trong mau lwon dong sau 96
gio thi nghiém (Hinh 1). O nghiém thirc 30 mmHg
CO thi pH luon ddng bt diu phuc hdi sau 24 gio
thi nghiém va phuc hoi hoan toan sau 96 gio.
Nghiém thirc 23,57 mM NO, gia tri pH giam thip
nhét ¢ thoi diém 72 gio 1a 7,41 va khac c¢6 ¥ nghia
thong ké so véi nghiém thire ddi ching va nghiém
thirc 30 mmHg CO; (p < 0,05). Sau 96 gid, pH mau
lwon dong & nghiém thac 23,57 mM NOy chi phuc
hoi vé gia tri 7,42. Bén canh, pH méu ctia lwon dong
& nghiém thuc két hop CO, va nitrite lai co gia tri
thip nhét sau 48 gio 1a 7,27, khac so voi ddi ching
(p < 0,05); su tac dong két hop ciia CO; cao va nitrite
lam kha nang phuc hdi pH cua lwon ddng chi dat
96%, van thap hon nghiém thic 23,57 mM NO;.
Song song véi pH 14 4p suét riéng phan CO; trong
mau luon déng, PaCO2 trong mau dat cao nhét &
nghiém thac két hop CO;, va nitrite 1a 43,9 mmHg
sau 96 gio, cao gap 1,6 1an so véi nghiém thirc 30
mmHg CO; va khéc biét c6 y nghia so voi ddi ching
va nghiém thirc 23,57 mM NO (p < 0,05). PaCO,
& nghiém thic nitrite don chi tang cao nhat dén 19
mmHg sau 48 gio va giam dan sau 96 gio.

Nong d6 HCOs™ cao nhét & nghiém thirc két hop
CO; va nitrite 1 32,4 mM sau 96 gio (p < 0,05). O
nghiém thirc 23,57 mM NO;", ndng do HCOs trong
mau lron dong ciing ting cao khac biét co y nghia
S0 véi di chirng sau 96 gio tiép xtc nitrite 1a 15 mM
(p < 0,05) du nghiém thirc ham lwong CO; 1a rat thip
(< 0,04) so véi hai nghiém thirc c6 bd sung CO,. Su
gia ting metHb trong méau lwon dong cho thiy c¢6 su
xam nhap nitrite vao mau luon dong. Két qua thi
nghiém cho thay sau 24 gio tiép xtic véi nitrite thi ti
1& metHb cua cac nghiém thirc c6 nitrite tang rat cao,
dén 29% va 33% lan luot & nghiém thic 23,57 mM
NO; va nghiém thirc 30 mmHg CO,+23,57 mM
NO; va khac biét ¢6 y nghia so vai 0 gio ciling nhu
so v&i di chung (p < 0,05).

Ngoai anh hudng 1én gia tri pH mau, ty [€ metHb
thi nitrite cao con anh huong dén qua trinh sy diéu
hoa céc ion trong mau dwoc thé hién qua sy canh
tranh giira cac kénh ion véi nhau. Sy thay déi mot
s6 ion phé bién trong mau luon dong dugc thé hign
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trong Hinh 2. Nitrite xdm nhap vao mau din dén
nong do cac ion Na* va CI giam dang ké ¢ ca hai
nghiém thac 23,57 mM NO; va nghiém thac 30
mmHg CO, + 23,57 mM NO_. Nong d6 ion Na*
giam manh nhat & thoi diém 96 gio ¢ ca hai nghiém
thire noi trén, 1an luot 14 96,3 mM va 90 mM, khéc
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biét c6 ¥ nghia so vai dbi ching (p < 0,05). Tuong
ty, v6i Na* thi ndng d¢ ion CI ciing giam manh con
85 mM va 83 mM cho hai nghiém thirc 23,57 mM
NO;" va nghiém thuc 30 mmHg CO; + 23,57 mM
NO,.

96 gior

—@— Déi chitng
781 A —O— 30 mmHg CO; B
: —/—23,57 mM NOy 50 1
—A— 30 mmHg CO; +23,57 mM NOz __
::’ 40
7,6
E
= & 30
@}
7.4 £ 90 |
10
7,2 L, : : ; : : ; : ;
0 24 48 72 96 gio 0 24 48 72
40 1 C
40
35 1
R 30 | §30 1
Z 25 Py
£ ) ‘1‘20
& 20 1 g
é €
15 1
10 -
10 1
5 L5 . . ¥ . 01" - _ . r
0 24 48 72 96 gio 0 24 48 72 96 gio

Hinh 1. Gia tri pH (A), ap suit riéng phan CO2 (mmHg) (B), nong dp HCO3 (mM) (C) va ty & metHb
(%) (D) trong dong mach luwon.

Ddu (*) thé hi¢n su khdc biét c6 ¥ nghia so v6i 0 gio trong cing nghiém thic (p < 0,05) va (+) thé hién su khdc biét c6 y
nghia so voi cac nghiém thirc trong mgt thoi diém nhat dinh (p<0,05).

Nguoc véi Na* va CI, ndng d6 ion K* lai ting
manh khi lwon dong tiép xtc méi trudng bat loi.
Nong d6 ion K* tang cao nhat ¢ thoi diém 72 gio &
nghiém thuc 30 mmHg CO- + 23,57 mM NO; 1a 4,7
mM. Méc du ion K* tdng manh nhung sy giam ion
Na* va CI ciing s& lam giam ap suat tham thau trong
méu luon dong. Két qua sau 96 gid thi nghiém cho
thdy 4p suat tham thdu cua luon dong & hai nghiém
thac 23,57 mM NO;,” va nghiém thirc 30 mmHg CO,
+ 23,57 mM NO; giam thap chi con 254 va 253
mOsm, khac biét c6 ¥ nghia so vai 0 gio va nghiém
thire d6i chang.

Nong do Hb va ty & Hct dugc thé hién trong
Bang 1 cho thay khong thay d6i nhiéu sau 96 gio
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tiép xuc vai hai loai doc chét 1a CO, va nitrite, ndng
d6 Hb cua luon dong chi dao dong trong khoang tir
9 mM dén 10 mM va ty I¢ Hct ciing tang nhe tir 50%
thoi diém 0 gid 1én 51,5%. Nong do Hb tong cua
lwon dong ting cao nhét & hai nghiém thic co nitrite
la nghiém thic 23,57 mM NO;™ va nghiém thirc 30
mmHg CO; + 23,57 mM NO; lan luot 1 10,3 va
10,2 mM. Sy gia ting ndng do nay khac biét co ¥
nghia so v6i thoi diém 0 gio caa thi nghiém (p <
0,05). Vi ndng d6 Hb ting khong dang ké nén ty 1&
huyét sic té cua lwon ddng ciing ting nhe va ting
nhiéu nhat ciing ¢ hai nghiém thic c6 nitrite va
nghiém thirc két hop CO, va nitrite.
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24 48 72

24
—@— Dbi ching
—O— 30 mmHg CO
—/— 23,57 mM NO>”
—4&— 30 mmHg CO2+ 23,57 mM NO3~

Hinh 2. Nong d9 cac loai ion Na* (mM) (A), K* (mM) (B), CI (mM) (C) va ap suat thAm thau (mOsm)
(D) trong huyét twong ciia hron dong.

Ddu (*) thé hién su khdc biét cé ¥ nghia so véi 0 gio trong cing nghiem thic (p < 0,05) va (+) thé hién sir khdc biét ¢6 y
nghia so vdi cac nghiém thirc trong mét thoi diém nhat dinh (p < 0,05).

Bing 1. Nong d9 Hemoglobin (Hb) (mM) va ty I¢ huyét siic t6 (Hct) (%) trong ddng mach ciia lwon dong

dwgre dat ong sau 96 gio thi nghiém

Hb (mM) 0 gior 24 gior 48 gior 72 gior 96 gio
Déi ching 96+06 97+0,7 95+05 9,4+0,3 94+04
30 mmHg CO, 92+ 03 93+02 96+04 9,604 95+1,3
23,57 mM NOy 9,1+05 921+1 93+11 95+09 10,3+0,5
30 mmHg CO, + 23,57 mM NOy 87+02 89+01 97+04 98+02 102+04"
Hct (%)

Déi ching 50,8+0,8 515+11 502+1,6 49+13 50,8+1,2
30 mmHg CO; 49,7+1,35 50,1+1,6 50+14 512+13 518+11
23,57 mM NOy 500+1,1 50,3+14 50,7+12 51,4+137 515+1.2
30 mmHg CO;, + 23,57 mM NOy 494+05 494+11 503+07 502+12 505+0,6

Ddu (*) thé hi¢n su khdc biét c6 ¥ nghia so véi 0 gio trong ciing nghiém thuc (p < 0,05) va (+) thé hi¢n su khdc biét co ¥
nghia so vdi cac nghiém thiic trong mét thoi diém nhat dinh (p < 0,05).

4. THAO LUAN

Sy mét can biang trong qua trinh nitrate hoa va
khir nitrate hoa cua vi khuan trong ao nudi la mot

287

nguyén nhan lam tang cao ham luong nitrite (NO5)
trong mdi trudong nude tinh ¢6 ham lugng chét hiru
co cao (Eddy & Williams, 1987; Jensen, 1995).
Nitrite trong méi truong s& di vao huyét twong cua



Tap chi Khoa hoc Trirong Pai hoc Can Tho

ca nudc ngot thong qua mang, & do nitrite s€ canh
tranh véi ion CI- dé hap thu clor hoat dong théng qua
kénh trao d6i HCOs/CI- (Williams & Eddy, 1986;
Jensen, 2003). Sau d6 nitrite s& xam nhap vao cac té
bao hong cau bang cach khuéch tan thong qua su
khuéch tan cac anion hoa tri I va khuéch tan HNO2
cho dén khi dat dugc trang thii can bang xuyén
mang (Jensen & Rohde, 2010). Kha ning phuc hoi
pH cua luon dong khi bi ho hap acid gay ra do moi
truong sdng tiang tinh acid tir viéc ap sudt riéng phan
CO; ting lén dén 30 mmHg (twong dwong khoang
4%) da duoc thé hién trong nghiém thic don CO,
cho thiy pH luon dong hoan toan hdi phuc sau 72
gio tiép xuc voi CO; cao va ndng d6 HCO;3™ trong
huyét twong ciia luon dong ting cao. Theo Thinh et
al. (2019), & muc CO; cao (30 mmHg) thi lvon dong
hoan toan c¢6 kha nang diéu hoa pH mau vé trang
thai can bang. Khi lwon dong chiu tac dong cua ca
CO; va nitrite cao lam PaCO; tang cao dugc giai
thich do sy xdm nhap cua ca 2 doc chat lam lwon
ddng bi thiéu oxy cuc bo trong thoi gian ngan dan
dén su ho hap yém khi tai cac t& bao. Két qua cudi
cung cua qua trinh ho hap yém khi 14 acid lactic, day
cling chinh 1a mét nguyén nhan lam pH giam manh.
Ngoai ra, 4p suat riéng phan CO; trong nudce cao lam
cho lwon ddng khong dao thai CO, ra méi trudng
dugc va 1a nguyén nhan dang ké lam gia tri PCO,
trong mau luon dong ting cao. Nham phuc hoi pH
Vé gia tri can bang ciing nhu dao thai CO; trong mau
ra moi truong, hé dém HCOs™ di tham gia diéu tiét
lam ting néng d6 HCO3™ trong mau luon dong 1én
cao (Shartau & Brauner, 2014). Khi két hop giira
CO; cao va nitrite cao da lam cho ndng do HCOs"
ting 25,4 mM sau 24 gio tiép xtic. Tuong tng Vi
khoang thoi gian d6 thi ndng do ion CI- va Na* lai
giam manh chi sau 24 gio. Do d6, gan nhu trao doi
H*/Na* déng mot vai tro quan trong trong su tich Iy
ciia HCOs™ trong thoi gian anh hudng ban dau. Qua
trinh diéu hoa acid va base cp tinh trén luon ddng
da dwoc diéu hoa qua cac kénh trao ddi ion 1a H*/Na*
va HCO3/CI. Tuy nhién, kha nang dén bu pH cua
lwon dong & nghiém thire két hop CO, va nitrite thi
cham hon so nghiém thirc don vai nitrite hoac CO,.
Sy trao d6i HCO3/CI" 1a co ché chu yéu cho sy tich
tu acid & ca nudc ngot duoc ghi nhan béi Wood
(1991), Goss et al. (1992b) va Perry et al. (2003).

Sy tiép xuc két hop cua nitrite va CO, trén ¢4 tra
(P. hypophthalmus) ciing cho két qua ciung xu
huéng véi luon ddng, ham lwong metHb cua cé tra
da tang dot ngot dén 15% va pH giam manh 0,1 don
vi trong 24 gio dau tiép xtic & nghiém thirc don voi
nitrite (Hvas et al., 2016). Diéu nay twong ty khi ca
chép (Cyprinus carpio) va ca mut da Pai Tay Duong
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(Atlantic hagfish, Myxine glutinosa) tiép xtic vai
nitrite lam giam pH ngoai bao bdi sy tang luong
nitrite tich 1y trong mau (Jensen & Rohde, 2010).
Tuy nhién, lai c6 nhitng phan tmg tuwong phan trén
tom nudc ngot (Astacus astacus) (Jensen et al.,
2000) va trén ca that lat com (C. ornata) (Gam et al.,
2018). Mic du lwon dong c6 kha nang diéu hoa acid
va base hoan toan sau 72 gi¢ trong moi truong 30
mmHg CO,, nhung qué trinh c4n bang acid va base
ctia lwon dong lai thap hon so véi ca that lat com
trong sudt qua trinh tiép xuc két hop nitrite va CO
(Gam et al., 2018).

Nong do ion Na* trong huyét tuong giam khi
lwon dong tiép xtic v6i nitrite cling twong ty cac két
qua nghién ctru cua Jensen (1996) trén tom nudc
ngot va ciia Stormer et al. (1996) trén ca hoi
(O.mykiss) ciing nhu twong ty nhu két qua nghién
Clru trén ca that 1at com ctia Gam et al. (2017). Bén
canh, nitrite ciing anh huong dén thay doi nong do
K+ trong huyét tuong. Su tiép xtc nitrite lam nong
d6 K* tang 1én dang ké trén ca bon (Grosell &
Jensen, 2000) va c4 tam (Huertas et al., 2002) va va
c4 that 1at com (Gam et al., 2017). Su gia ting nong
d6 K* da gay trd ngai cho hoat dong cda tim va cac
mo sé& anh hudng dén trao d6i chat va chire ning cia
co. Sy gia ting ndng do K* da gay anh huong dén
chirc nang tim mach ¢ dong vat thuy san nhu lam
dan mach méau va giam ap suat mau & dong mach
(Vleeming et al., 1997). Theo Aggergaard and
Jensen (2001),nitric oxide (NO) dugc hinh thanh tir
nitrite 1a nguyén nhan dan dén viéc gian tinh mach.
Ciing trén ca hdi van, nhip tim ca giam khi tiép xtic
nitrite sé gay anh hudng nghiém trong 1én cac chirc
nang sinh 1y (Aggergaard & Jensen, 2001).

Hau hét cac loai ho hap khi troi, khi CO, trong
mdi trudng cao s& chuyén tir trao ddi khi qua mang
sang ho hap khi troi (Boijink et al., 2010). Tuy
nhién, van chua c6 bang Chung nao vé su glam trao
d6i khi qua mang va giam téc do trao doi chat dé
giam sy hap thu nitrite nhu hoat dong hd hap khi troi
(Lefevre et al., 2016). Ngoai ra, két qua nghién ciru
trén ca ngua vén (Danio rerio) (Jensen, 2007) va ca
tra (P. hypophthalmus) (Lefevre et al., 2011) ciing
cho thy su sinh ra metHb khi tlep xuc nitrite khong
lam thay d6i téc do trao ddi chat. Bén canh, ap suat
thim thau cua cac loai ca ho hap khi troi thuong
khong thay ddi trong subt qua trinh tiép xuc Vi
nitrite (Jensen et al., 1987; Stormer et al., 1996).
Trong thi nghiém nay, lwvon ddng di c6 su giém sut
dang ké cua 4p suat tham thau trong huyét twong &
nghiém thirc CO, don va nghiém thic két hop nitrite
va CO; cho dén cudi thi nghiém. Két qua nay tuong
ty voi mot s thi nghiém trude ddy trén ca loc (C.
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striata) (Lefevre et al., 2012), c4 that l1at (C. ornata)
gidng (Gam et al., 2017) va c4 that 1at thuong pham
(C. ornata) (Gam et al., 2018a), noi ma sy giam
nhanh chong ciia ap suat tham thau da dan dén dich
co thé ca bi lodng boi sy ting thé tich nudc hap thu
sudt qué trinh tiép xuc nitrite (Jensen et al., 1987;
Jensen, 1990, 1996; Harris and Coley, 1991; Grosell
& Jensen, 2000; Gam et al., 2017), lam ngan chan
su hap thu cac ion chu dong qua mang va co thé
trong than, 1am mét can bang dién - nuéc dan dén
lam giam déang ké cac ions CI va Na* (Jensen, 1990;
va Gam et al., 2017). M6t kha nang khac giai thich
cho diéu nay la tir sy giam 4p suit tham thu kéo
theo sy ting tan suit ho hap khi troi do nitrite tao ra
su ho hap acid (Shartau & Brauner, 2014). Két qua
twong tu V61 thi nghi€ém trén ca tra (P.
hypophthalmus) (Hvas et al., 2016), nghién ctru nay
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