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ABSTRACT

The study was conducted to investigate the variability of parameter in water with
different stages as well as to determine the effect of high CO: on the acid-base
regulation of the eel. The field survey was measuring CO: levels in 9 swamp eel
grow-out tanks. The results showed that the partials pressure of CO: in water was
9.5 mmHg and 28 mmHg in the middle and harvest of culture cycle (9 months),
respectively. The laboratory experiment was conducted with 3 treatments including
control, 14 and 30 mmHg CO:. Blood was sampled at 0, 3, 6, 24, 48, and 72-h. Blood
PH decreased during the first 24-h and completely recovered afier 72-h with value
of 7.4+0.04 at the treatment of 14 mmHg CO:. In contrast, partial pressure of CO:
in the blood and plasma HCO5 increased significantly at the treatments of 14 and 30
mmHg CO: during hypercapnic exposure compared to the control group (p<0.05).
The number of red and white blood cells of the eel were 3.44%0.18x10%mm’ and
3.35+0.21x10%/mn?’, respectively and significantly increase afier 72-h exposed to 30
mmHg CO:. Plasma glucose concentration reached to 10.9 and 12.63 mg/100 mL in
both treatments of 14 and 30 mmHg CO: at the first 24-h. These results showed that
Monopterus albus is one of the air-breathing species having ability for blood pH
regulation in hypercapnia by acid-base balance mechanism.

TOM TAT

Nghién citu duoc thuc hién nham khdo sdt su bién dong cuia mot 56 yéu 16 méi truong
nieée ¢ cde giai doan nudi thieong pham ciing nhie xdc dinh sie anh huong ciia CO:
cao lén khd ning diéu hoa acid base ciia lwon. Két qua khdo sdt méi trieong hién
trueong ciia 9 bé nuéi lwon thuong pham c6 gid tri PwCO: dao déng 9,5 mmHg ¢ giai
doan giita va 28 mmHg ¢ giai dogn cudi vy nuéi. Anh hiréng ciia ham leong CO:
lén Iwon duoc tién hanh gom 3 nghiém thike la 0, 14 va 30 mmHg CO: (Igp lai 3
lan/nghiém thirc) véi mét do 50 luon/bé. Mau méu durgc thu lic 0, 3, 6, 24, 48, va 72
giova mai lan thu 6 lwon/bé. Gid tri pH mdu giam trong 24 gio: dau va phuc hoi sau
72 gio. P.CO:2 va HCOs trong mau tang cao o nghiém thirc 14 va 30 mmHg CO:.
S6 liwong cdc 1é bao mdu (hong cau va bach cau) ciing ting cao sau 72 gio & nghiém
thitc 30 mmHg CO». Nong dé glucose ciing ting lén 10,9 va 12,63 mg/100 mL 6 cdc
nghiém thirc 14 va 30 mmHg CO: sau 24 gio. Tuy nhién, nong dg ion thay doi khong
déng ké 6 ca 3 nghiém thire. Két qua cho thdy lwon dong la mt trong nhitng lodi cd
hé hdp khi troi ¢6 kha néing diéu hoa pH mdu bang co ché cdn bang acid va base.

Trich dan: Phan Vinh Thinh, D6 Thi Thanh Huong, Mark Bayley, Tobias Wang va Nguyén Thanh Phuong,
2018. Anh hudng cua nong do CO; cao trong nude 1én can bang acid va base cua luon dong,
Monopterus albus (Zuiew, 1973). Tap chi Khoa hoc Truong Pai hoc Can Tho. 54(3B): 138-146.
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1 GIOI THIEU

Hiéu tmg nha kinh két hop véi bién ddi khi hau
da lam ham luong khi CO; trong khi quyén ngay mot
tang cao. Theo IPCC (2013) thi nong d6 CO, trong
khi quyen tang 40% so v6i thoi ky tién cong nghiép
ma chu yéu do céac hoat dong cua con nguoi. Nudi
trong thity san 1a mot trong cac nganh bi anh huéng
truc tiép boi bién ddi khi hau, dic biét 1a cac loai ca
t6m nudi rat d& bi anh huong boi sy thay doi ciia moi
truong. Cac dic diém sinh hoc, sinh 1y cua co thé
dong vat thuy san s& bi thay doi va diéu chinh thich
g dé thich nghi véi su bién doi ciia moi trudng.
bac biét, khi ham lugng CO, trong mdi truong nudi
tang cao anh huong dén sy phat trién cua cac loai
thuy san (Boyd and Tucker, 1998). Ap suit CO,
trong nudc 16n hon 4p suat CO; trong mau s& kiém
ham qua trinh dao thai CO, qua mang lam tang ham
luong CO; trong mau va dan dén giam pH mau
(Brauner et al., 2004). O cac loai ca ho hap trong
nudc, khi CO, trong moi truong cao thi ca s€ bi ho
hap acid (nhiém toan ho hip) va dugc diéu hoa nho
su ting cuong trao doi ion voi moi trudng qua mang,
dac biét 1a thai ion H" va duy tri HCO5 trong mau,
khi d6 pH méau nhanh chéng dwoc phuc hoi trong khi
ap suit CO, trong mau van rat cao (Perry and
Gilmour, 2006).

Luon df)ng la loai ho hép khi troi, gia tri kinh té
cao, phan bd rong & Dong bang song Cuu Long.
Lwon dang dugc nudi nhidu & mot sb tinh An Giang,
Vinh Long, Hau Giang va thanh phd Can Tho véi
c4c md hinh khac nhau (Lwong Qudc Bao, 2015).
Luon sng trong diéu kién bun lay, ham lugng oxy
thip, mang lwon gan nhu tiéu bién dé phu hop voi
moi truong song khic nghiét. Khong gidng céc loai
¢4 ho6 hap khi troi khac, luon khong c6 bong hoi, trao
d6i khi véi khong khi qua biéu mo voi rit nhidu
mach méu trén bé mit da khi méi truong nuée thiéu
oxy (Taylor, 1831). Tuy nhién, nghién ctru cac phan
tng sinh 1y hé hép cua lwon & cac diéu kién moi
truong thay d6i van con rat han ché, dic biét 1a trong
diéu kién ham luong CO; cao. Hiéu dugc co ché
thich nghi ciia lwon trong diéu kién sdng CO, cao rat
¢6 y nghia trong quan 1y t6i vu méi trudng nudi
luon.

2 PHUONG PHAP NGHIEN CUU
2.1 Thoi gian va dia diém nghién ctru

Nghién ciru gdm 2 noi dung 14 khao sat cac yéu
t6 moi truong & cac bé nudi lwon thuong pham va
thi nghiém anh huong ciia CO; cao 1én mot s6 chi
tiéu sinh ly.

Khao sat cac chi tiéu moi truong ciia bé nudi
luvon thuong ph:?im duoc thuce hién tai cac trai nudi &
quan Binh Thay thudc thanh phé Can Tho. Céc thi
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nghjérr; dugc thuc hién tai B0 moén Dinh dudng va
Che bién Thuy san, Khoa Thuy san, Truong Pai hoc
Can Tho tir thang 11/2015 dén 1/2016.

2.2 Khio sat mot sé yéu t6 moi truong
trong cac bé nudi luon

Khao sat duge thue hién tai 9 bé nudi luon véi
mo hinh nudi c6 gia thé (vi tre), sir dung thirc in tuoi
song trong sudt thoi gian nudi. Luon duoc nudi voi
mat d6 250 con/m? trong bé co dién tich 8-10 m%/bé
va dugc thay nudc hing ngay vao budi sang (40-
50%). Cac yéu 6 moi truong duge do dua theo thoi
gian nudi lan luot 1a dau vu (1 thang sau tha gidng),
gilta vu (4-5 thang sau tha gidng) va cudi vu (hay
chuén bi thu hoach - 9 thang sau tha giéng); mdi thoi
diém chon 3 bé khac nhau.

Céc chi s6 méi truong va thu mau nudc dugc
thyc hién mdi 3 gid va lién tuc trong 24 gid. Mau
nude duoc thu giira bé va trir lanh dé phan tich cac
chi tiéu NO, va H»S tai phong thi nghiém; céc chi
tiéu pH, nhiét do, ap suét riéng phan CO, dwoc do
tryc tiép bang may OxyGuard Pacific Box, may YSI
dé do oxy hoa tan va nhiét ké dé do nhiét d6 nudc.

2.3 H@¢ thong thi nghiém

Luon thi nghiém c6 khdi lwong trung binh
30+0,5 g dugc mua tir cac trai nudi luon & quan Binh
Thiy thudc thanh phé Can Tho. Luon dugc thudn
dudng 2 tudn trong bé composite 1 m? trude khi thi
nghiém. Lwon duoc cho an trin chi tuoi 2 1an/ngay
vao sang sém va chiéu t6i nhung khong cho lwon an
2 ngay trudc khi tién hanh thi nghiém.

H¢ thong thi nghiém gdm mot bé chira nudc
(1.000 L), nuée tir bé chira duge bom 1én 3 bé thi
nghiém nho dit phia trén bang cac may bom chim.
Sau do6, nudc tir cac bé nho dugc chay tudn hoan vé
bé chira. Hé thong nay nham cung cap lugng CO; bd
sung déu vao cac bé thi nghiém. Trudc khi thi
nghiém, nudc duoc bom day cac bé va chay tuan
hoan lién tyc trong 24 gid cung v6i suc khi dé dam
bao du oxy va loai hét CO, ra khoi hé thong thi
nghiém. Trong thoi gian thi nghiém, ham luvong CO,
duoc bom truc tiép vao hé théng tudn hoan tir binh
CO; c6 két ndi voi 1 may do diéu chinh CO, ty dong
(Oxy Guard Pacific Box, Pan Mach). Lugng khi
CO, dugce khéng ché theo timg mirc ciia nghiém
thirc thi nghiém nho vao hé thong ngat tw dong cia
may diéu chinh CO,.

2.4 BH tri thi nghiém

Thi nghiém gom 3 nghiém thirc, mdi nghiém
thirc dugc lap lai 3 1an v&i mat d6 50 con/bé. Ham
lugng CO, chon thi nghiém duwoc dya trén ham
luong CO, khao sét trong bé nudi thwong pham gém
3 nghiém thirc 0 mmHg CO; (d6i ching); 14 mmHg
CO; va 30 mmHg CO, trong nudc.
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Mau luon dugce thu truc tiép tir dong mach duoi
tai cac thoi diém thu mau 0, 3, 6, 24, 48 va 72 gid
sau khi b tri, mdi 1an thu 6 lvon/bé (thoi diém 0 gio
dugc xac dinh khi ap suit CO, & cic bé bang 0). Mau
mau dugc do céc chi tiéu nhu pH, pCO; va céc chi
tiéu huyét hoc dugc do lan luot 1a s6 lugng hong
clu, téng bach ciu, ham lugng hemoglobin va chi sb
hematocrit. Sau d6, mau duogc ly tm lanh & 4°C véi
van tdc 6.000 vong/phiit trong 6 phut dé tach lay
huyét twong va trit & nhiét do -80°C dé do céc chi
tiéu nhu ham lugng HCOs', cac ion Na*, K, Cl" va
ap sudt tham thau.

2.5 Phuong phap phin tich miu

pH va P,CO; trong mau dugc do tryc tiép bang
méy do khi mau cam tay iStat (Abbott) va dugc tinh
dén bu nhiét d¢ theo Matle e/ al. (2014) (i-STAT
Corporation, Princeton, USA) (Harter ef al., 2014;
Damgaard et al.,, 2015). Ham lugng HCOs™ trong
huyét twong dugc tinh tir gia tri tong CO, theo
phuong phap Cameron (1971) va dugc tinh dua vao
cong thirc cua Henderson-Haselbach véi gia tri acoz
theo
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4x(T?)-4.9731x10°x(T*)+4.5288x10°8 (T*) (v6i T la
nhi¢t d§ moi trudng nudi).

Str dung phwong phap cua Natt&Herrick (1952)
dé tinh hong cu va phuong phap Humason (1979)
dé xac dinh tong bach cau; ham lugng haemoglobin
dugc do bang thude thir Drabkin & budc song 540
nm va ty I¢ huyét séc to duge do theo Larsen and
Snieszko (1961). Ham lugng ion Na* va K* trong
huyét tudng duoc do bang may Flame Photometer
420 va Glucose dugc do theo phuong phap Hugget
and Nixon (1957).

2.6 Xirly sb ligu

Gia tri trung binh, d¢ léch chuén, sai s6 chuan
dugc tinh bang phan mém Excel 2013. Phan tich sai
khéc giita cac nghiém thirc trong ciing mot thoi diém
thu mau va giita cac gio thu miu trong cling mot
nghiém thirc dugc sir dung phan mém SPSS.18 phan
tich ANOVA 1 nhan t véi mirc y nghia 95%. Biéu
dd duoc thyc hién bang phan mém SigmaPlot 12.5.

3 KET QUA

Boutilier 1 et al. 3(1985) nhu — sau: 3.1 Cac chi tiéu mdi truwomg trong bé nudi
ac0=1.0064x10°1-5.4431x10°(T)+2.1776x10 lwon thwong phim
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Théi gian ngay dém (chu ky 24 gigr)

Hinh 1: Ap suit riéng phian CO: (A), Oxy (B), gi4 tri pH nuéc (C) va nhiét do (D) trong cac bé nudi
lwon & 3 giai doan nudi khac nhau

Su bién dong nhiét d6 gitra ngay va dém khong
16n, chi dao dong khoang 26-28°C (Hinh 1A). Ham
lugng oxy trong cic bé nudi tuong dbi thap, thap
nhit vao 7 gid sang v4i ap sut riéng phan O, trung
binh la 3,140,94 mmHg, 2,53+0,35 mmHg va
10,24+6,4 mmHg tuong Gmg thoi diém dau, giita va
cudi vu nudi. Ap suat riéng phan ciia oxy trong nudc
cao nhét luc 10 gid sang (cao hon 10 1an so véi cac
khoang thoi gian khac trong ngay) va cao nhit 1a bé
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nudi dau vy (PO, =33,8 mmHg). Nguogc voi oxy, ap
suat CO, trong nudc cao nhét vao lic 7 gid sang 1a
9,9 - 10,7 mmHg CO; & cac bé lwon dau va gitra vu.
Ap suét CO, trong nude giam dan va dat thip nhat
lac 10 gio trua (2,1 va 3,4 mmHg CO; cho giai doan
dau va gilta vu nudi). Tuy nhién, ¢ giai doan luon
cudi vy nudi thi ham luong CO; bién dong khong
dang ké giita cac mdc thoi gian trong ngay, khoang
26-27 mmHg CO,. Gia trj pH nu6c thap nhét 1a 7,1
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lac 7 gid sang va cao nhat lac 10 gid sang & ca 3 giai
doan nuodi. Mit khac, pH nudc 6 cac bé cudi vu (6,9-
7) thép hon so véi giai doan dau va giita vu. Ngoai
ra, ham lwong HyS dao dong trong khoang 0,001 dén
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0,003 mg/L ¢ tat ca cac giai doan nudi. Ham luong
NO; cao nhat & cic bé nudi cudi vu, cao nhat liuc
sang som (0,281+0,012 mg/L).
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Hinh 2: Ham lwong khi H2S va NO; trong bé
nudéi lwon ¢ ba giai doan nudi khac nhau

3.2 Anh hwéng ciia CO: Ién sy diéu hoa
acid va base trong mau luon

Méi twong quan giita pH méu, PaCO, (ap suét
riéng phan CO, trong dong mach) va HCOs, cho
thdy lwon dang bi ho hép acid trong diéu kién CO,
trong nudc cao, theo dé P,CO; ting cao lam pH mau
giam manh va HCO5™ trong huyét twong tang lién tuc
(Hinh 3A). Két qua Ia lwon tir nhidm toan ho hap dan
dén bi kiém chuyén héa khi ham lwong HCO;™ trong
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méu ting cao. Trong 6 git dau tiép xuc voi CO, cao,
pH méau lwon giam tir 7,5 xudng 7,36£0,04 va
7,27+0,01 6 hai nghiém thirc 14 va 30 mmHg CO»;
khac biét c6 y nghia so voi 0 gio va ddi chimg
(p<0,05). Sau 24 gid tiép xuc véi CO; trong nude
cao, pH bit dau ting va cao nhit & thoi diém 72 gio;
lac nay, pH ¢ nghiém thic 14 mmHg CO, la
7,49+0,04 va khong khéc biét so véi dbi ching va
thoi diém 0 gio. pH phuc hdi hoan toan sau 72 gio
tiép xtic voi 14 mmHg CO, trong nude. Tuy nhién,
& nghiém thic 30 mmHg CO, thi pH chi phuc hdi
dén murc 7,384+0,01 vén thip hon lic dau.

pH mau
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Hinh 3: Biéu dé ‘Daveport thé hién sw twong quan giira pH-HCO5’ va pCO: trong mau luon (A), gia tri pH
mau (B), 4p suét riéng phin CO: trong mau (C) va néng do HCOs™ (D) trong huyét twong ciia lwon dong

(*) cho thdy sw khdc biét c6 y nghia so véi 0 gio trong ciing nghiém thire (p<0,05) va (+) cho thdy ¢é su khdc biét ¢6 y
nghia so vdi cdc nghiém thirc trong mét gio nhat dinh (p=<0,05)
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Gia tri P,CO; tang cao nhit & nghiém thuc 30 khac biét c6 y nghia 8o V_("i _d,éi chﬁpg (9,6+1,2
mmHg CO»; P,CO, dat 33,36+3,36 mmHg CO, ¢ mmHg CO») va so v6i thc‘n diém 0 g1F‘y (<0,05).
nghiém thirc 30 mmHg CO, va 14,04+3,04 mmHg Nong do HCOs" trong huy¢t twong ¢ nghiém thue 14
CO, & nghiém thirc 14 mmHg CO, sau 6 gid. Ap mmHg CO; cling tang nhgnh, va dat cao nhat luc 72
suat riéng phan CO, trong mau luon & 2 nghiém thirc gio 1a 13,77 mM, khac biét co ¥ nghia thong ké so
14 va 30 mmHg CO ting cao twong dwong ap suat v6i doi ching va thoi diém 0 gio (p<0,05). Nghiém
riéng phin CO, trong nuéc & timg nghiém thc, thirc d6i chimg thi cac gia tri pH, P.CO; cling nhu
HCOj; khong c6 sy thay doi dang ké (p>0,05).
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Hinh 4: Ham lwgng ion Na* (A), K* (B) va glucose (C) trong huyét twong lwon ¢ cac nghiém thirc

(%) cho thdy su khdc biét c6 y nghia so véi 0 gio trong ciing nghiém thitc (p<0,05) va (+) cho thdy c6 su khdc biét ¢6 y
nghia so véi cdc nghiém thirc trong mot gio nhdt dinh (p=<0,05)

Nong d6 ion Na* cia luon giam nhe & cac v6i CO,, glucose trong huyét twong ting lén
nghiém thuc c6 CO, trong nudc va khong khac biét 13,51£1,26 mg/100 mL (14 mmHg CO,) va
gilta cac nghiém thirc ciing nhu so voi dbi chimg 13,26+0,68 (30 mmHg CO,) khac biét c6 y nghia so
(p>0,05). Bén canh, ham lugng K* ting cao nhét sau v6i doi chung va lic 0 gio (p<0,05). Tuy nhién, khi
72 gio tiép xtic va cao nhat 1a 3,35 mM & nghiém thoi gian tiép xtc 1au, ham luong glucose khong tiép
thirc 30 mmHg CO,, khac biét c6 y nghia thong ké tuc tang cao ma gidm sau 72 gi¢ ¢ nghiém thuc 14
so voi 2 nghiém thirc con lai (p<0,05). Ham luong mmHg CO» 1a 11,21£1,43 mg/100 mL.

glucose trong huyét twong ting cao sau 6 gio dau 3.3 Anh huéng cita CO: 1én mét sb chi ticu
tiép xtic véi CO», c4 hai nghiém thirc lwon tiép xac huyét hoc

” —a— B mmHg COy
X A s, B —o— 14 mmHg COy

—w— 3 et
+5 - 0 mmHg COy
. 5
34 ; =

REC (10°cellim’)
w
w
F.
4
\ \s
b——l—i
1 \
|
\
|
WBC{10" cellmm’)
w -
1

i
o
-
A

. . . | . . v
036 24 48 72 o3e 24 48 72

Théi gian (gio) Thai gian (gia)
1, C D
544
125 .
120 | " T+ e ) 8
= T 51 ‘4(} —_— .
= T - A s e e :
. b = b, 44 - —
Snel o7 1 § | ¥ ! .
2 b [ cmm— = — I g 1
-~ = — 1
1.0 4 :‘ ! —— ™ L ™
105 |
10.0 45
036 . 48 7 036 2 a8 72
Théi gian (gier) Théi gian (gidr)

Hinh 5: Cac thong ) huyét hoc ciia lwon bao g("im ) lwgng h(‘“)ng ciu (A), bach ciu (B), Haemoglobin
(C) va Haematocrit (D)

(%) cho thdy su khdc biét c6 y nghia so véi 0 gio trong ciing nghiém thitc (p<0,05) va (+) cho thdy c6 su khdc biét ¢6 y
nghia so véi cdc nghiém thirc trong mot gio nhdt dinh (p=<0,05)
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S6 lwong hong cau trong mau ting cao nhat &
nghiém thirc 30 mmHg CO, sau 72 gid tiép xuc
(3,44+0,05x10° té bao/mm’®) va nghiém thic 14
mmHg (3,25+0,06x10° té bao/mm?), khac biét c6 y
nghia so voi déi ching luc 0 gio (p<0.,05) (Hinh
5A). Tuy nhién, s6 lugng bach cau chi tang nhe so
v6i dbi chimg (p>0,05) ciing nhu thoi diém 0 gio
dén 72 gio ¢ ca 3 nghiém thirc (»>0,05). S6 lugng
hdng ciu ting cao ciing lam [Hb] va Hct ting. Ham
luong Hb ting cao nhat sau 72 gid thi nghiém (trung
binh 1a 11,5 mM) cho ca hai nghiém thirc c6 CO,
cao, khong khac biét so véi dbi ching (p>0,05) va
Hct tang cao nhat sau 72 gio thi nghiém (>50%).

4 THAO LUAN

4.1 Cic chi tiéu méi truomg trong bé nudi
lwon & cac giai doan khac nhau

Ap suét riéng phan CO; trong nudc tai cic bé
nudi c¢6 sy bién dong theo thoi gian nudi va ting dan
vé cubi vu. Két qua do dugc tai cac bé 1am co s cho
thi nghiém b tri cac mirc CO; trong thi nghiém tir
bang dén cao hon ngoai thuc t& nham tim hiéu su
thay ddi sinh Iy ciing nhu kha niang chiu dyng cua
lwon khi CO, trong nudc cao. Nhu ciu trao dbi chét
cua sinh vat gia tang theo kich ¢& va giai doan nuoi,
sinh vét cang 16n thi nhu cau h6 hap ciing nhu trao
dbi chét cang cao (Perry and Gilmour, 2006), chinh
vi thé ap suét riéng phan CO; trong nudc bé nudi rat
cao so véi giai doan dau va giira vu nudi. Khac voi
ap suat CO, trong nude, ap suit O trong nudc cb su
bién dong theo ngay dém rd rét. Trong moi trudng
nuée nudi ludn cé sy phat trién cua loai tao; tao cung
cép luong O, vao méi trudng qua qua trinh quang
hop va ciling giup hép thu lugng CO, trong nudc.
Nguoc lai, tao lai cung str dung O, cho hoat ddong ho
hap va thai CO, vé dém nén 4p suat riéng phan O,
trong nudc giam manh vé dém va CO, ting cao
(Boyd and Tucker, 1988).

Theo Ultsch and Jackson (1996) thi nhiét do tang
cao s lam giam kha nang hoa tan oxy trong nudc
cling nhu kéo theo sy thay d6i pH trong nude. Mirc
dao dong nhiét d6 phu hgp v6inhan dinh cua Lé Van
Cét va ctv. (2006) vé nhiét d6 nudc trung binh trong
cac ao nuodi thuy san dao dong tir 26-30°C. Gia tri
pH nudc trong cac bé chi dao dong tr 6,0 dén 74,
gi tri pH twong di thap so voi mdi truong nudc ao
nuoi thiy san theo nghién ctru ciia Boyd and Tucker
(1988). Ham lugng HyS va NO, trong bé nudi luon
khong qua cao khi so sanh v&i nong do khi doc toi
thiéu trong ao nudi. Theo Boyd and Tucker (1998),
ham lugng H,S (<0,002 mg/L) va N-NO, (<0,2
mg/L) van nam trong khoang t6i uu va khong gy
anh huong dén doi séng cia sinh vat. Tai thoi dlem
4 gid, ham lwong H,S va NO, ¢6 cao hon gia tri tdi
vu nhung khéng gy anh huong dén luon do kha
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nang chiu dung cao v6i méi trudng séng. Ngoai ra,
nude duge nguodi nudi thay nudc vao moi sang nén
ham luong cac chat ddc cling dugc giam.

4.2 Anh hudéng cua dieu kién CO: cao trong
méi truong 1én su dieu hoa acid base ctia lwon

Trong hau hét cac nghién ctru vé céc loai ca hd
hép khi troi, qua trinh didu hoa acid va base trong
méu s& uu tién cho sy didu hoa gia tri pH trong diéu
kién ho hap acid (Brauner and Baker, 2009). Luon
song trong moi truong CO; cao trong thoi gian dai,
ndng d6 HCO;" trong huyét twong tang cao va nong
d6 H* s& dugc dao thai gitip phuc hdi pH méu vé
diém bt dau (Hinh 3B,C). Sy chénh léch giira ap
suat riéng phan ctia CO, trong nudc va trong méau
giam dan trong diéu kién CO, cao cho thiy luon
tang cuong ho hap khi troi dé thich nghi véi moi
truong CO; cao tuong tu nhu ca phdi Lepidosiren
paradoxa (Sanchez et al., 2005). Két qua cho thiy
lwon c6 kha nang diéu hoa pH méau trong moi truong
CO; cao khi so voi cac loai ¢4 hd hap khi troi khac
dd dugc nghién ctru trong diéu kién ho hip acid.
Nghién ciru vé ca lau kiéng (Liposarus pardalis) cia
Brauner (2004) cho thdy pH chi phuc hdi 22% sau
khi tiép xtc véi 42 mmHg trong 96 gid. Tuong tu,
loai ¢4 xuong Amia calva thi pH mau chi phyc hoi
duge 28% va 24% trong diéu kién c¢6 11 va 45
mmHg CO, trong 24 gi¢ (Brauner and Baker, 2009)
va ca Arapaima gigas thi pH chi ting nhe sau 72 gid
tiép xtic v6i 40 mmHg CO, (Gonzalez et al., 2010).
Tuy nhién, mot nghién ciru gan day nhat trén cé tra
tai Viét Nam ciing cho két qua twong ty, ca tra hoan
toan ¢ kha nang diéu hoa pH khi tiép xtic v6i CO,
cao (22 mmHg CO;) sau 72 gio cia Damsgaard et
al. (2015). Theo cac nghién ctru trude day cua
Heisler (1982) va Shartau and Brauner (2014), su
diéu hoa pH ciia ca ho hap khi troi thi thip hon déng
ké so voi ca ho hap trong nud6ce. Tuy nhién, kha nang
diéu hoa pH méu trong sudt thoi gian tiép xtc véi
CO; cua luon lai cao hon khi so sanh véi nghién ctru
cia Claiborne va Heisler (1984) trén ca chep
(Cyprinus carpio) chi phuc héi duoce 50% pH sau 48
gio séng trong didu kién c6 8 mmHg CO,. Nong do
ion Na* va K* trong huyét trong khong c6 su thay
d6i déng ké do ngoai co ché diéu hoa acid va base
qua dudng hd hip, mot sb loai ca c6 thé sir dung than
dé dao thai ion H*, gitp phuc hdi pH ban dau
(Heisler, 1982). Theo Handeland et al. (2014), su
diéu hoa ion & c4 hoi khong bi anh hudng boi diéu
kién CO; cao. Bén canh ham lwong HCOj5™ trong
huyét tuong ting cao, ap suat riéng phan P,CO,
trong mau cling tang cao dang ké trong nghién ciru
nay. Ngoai ra, diéu nay ciing khiang dinh lai mot
nghién ctru trudc day trén luon trong tinh trang thiéu
oxy ciia Damsgaard ez al. (2014). Ap suit riéng phan
CO, trong mau tang cao cling phu hop vdi cac
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nghién curu trong khi hau nhiét d¢i (Willmer, 1934).
Trong diéu kién CO; qua cao, c4 hoan toan bi ho hip
acid thi co thé ca van c6 kha nang didu hoa chuyén
hoa (Larssen et al., 1997). Luon van c6 kha ning
diéu hoa pH sau 72 gid thi nghiém méc du 4p sut
CO, trong thi nghiém cao hon ngoai thyc té. Tir d6
cho thiy, trong diéu kién nudi ngoai thue té nhu hién
nay, mac du ap suat riéng phan CO; kha cao nhung
van khong gay anh huong dén strc khoe ciia lwon.

4.3 Anh huéng cia diéu kién COz cao trong
moi truong 1én chi tiéu sinh ly mau cia luon

Ap suét riéng phan CO, trong méau ting cao di
thiic ddy sy san sinh té bao hong cdu nham cung cap
du oxy cho co thé hoat dong (Tun and Houston,
1986). Trong nghién ciru nay, sé lugng hong cau
tang cao sau 72 gio tiép xtic véi CO; cao lan luogt 1a
3,46x10° té bao/mm? (nghiém thic 30 mmHg CO;)
va 3,25x10° t& bao/mm’ (nghiém thic 14 mmHg
C0,). O nhém ca nude ngot, s6 lugng hdng cau dao
dong trong khoang 1,0-3,5x10° té bao/mm? (D3 Thi
Thanh Huong va Nguyén Vian Tu, 2010). Sy thay
dbi cac chi tiéu huyét hoc phan anh rd sy anh huéng
clia tinh trang thiéu oxy khi CO, ting cao trong méau
ma dién hinh 14 sy thay d6i ham luvong Hb ciing nhu
s6 luong hong cau (Bouwer et al., 1997). Ham luong
hemoglobin cua luon tang cao khi song trong didu
kién CO; cao la két qua tir su tang sO luong hdng
cau. Tuy nhién, su gia ting s6 luong hong cau ciing
nhu ting ham lugng Hb va Het cling khac bi¢t khong
¢ ¥ nghia so véi ddi chimg; két qua nay phu hop
v6i nghién ctru ctia Basu (1959) trén cd vang. Ty 1¢
huyét cau khong chi thé hién kha ndng mang oxy ctia
méau ma con 14 yéu t6 xac dinh lugng oxy trong dong
mach (Gallaughe and Farrell, 1998), ty 1¢ huyét cau
cua luon tang khi luon song trong dleu kién CO,
cang cao. Ngoai su gia tang hong cau, s0 lugng bach
ciu cua luon ciing bién dong khi tiép xtc voi CO,
cao. Theo nghién ctru cua Duthie and Tort (1985) &
cé Scyllorhlnus canlcula, bach cau gia ting khi co
thé sinh vat gap bat loi véi moi trudng sdng hay sinh
vét gap stress, gia ting sd lugng bach cau gitp bao
vé co thé trude nhing thay ddi bat lgi. Luon tiép xuc
v6i didu kién CO, cao lam thay d6i pH noi bao da
lam luwon bi "stress". Su ting cao ham lugng glucose
khi lwon b stress cho két qua twong tu véi thi
nghiém cua Nguyén Huong Thuy (2010) khi lvon
tiép xuc véi cac d6 man khac nhau (6, 9 va 125%o).
Martinez-Porchas et al. (2009) da khing dinh
glucose 1a mot trong nhirng chi thi stress pho bién
nhit trén ca va ham lugng glucose sé gia ting trong
sudt qua trinh c bi séc.

5 KET LUAN

Chat lugng nudc tai cac bé nudi lwon khong bién
dong nhiéu trong sudt vu nudi va nam trong gioi han
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cho phép cua nu6e ao nudi thuy san. Tuy nhién, ap
suat riéng phan CO, trong nudc tang cao ¢ cudi vu.
Lwon ddng 1a loai ho hap khi trdi c6 kha nang diéu
hoa acid va base trong mau hoan toan dudi didu kién
CO; méi truong cao (14 mmHg CO; va 30 mmhg
CO,). Tir d6, nhan thiy luon dong 13 loai c6 kha
ning séng va thich nghi tét trong diéu kién moi
truong khic nghiét.
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