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NGHIEN CU'U SUDUNG CA NGUA VAN (DANIO RERIO HAMILTON, 1822)
LAM SINH VAT CANH BAO SOM O NHIEM NGUON NUOC
CHO NHA MAY NUGC CAP

A STUDY ON USING ZEBRA FISH (DANIO RERIO HAMILTON, 1822) AS EARLY
WARNING ORGANISM FOR WATER POLLUTION FOR WATER SUPPLY PLANTS

Nguyén Vin Khanh
Truong Pai hoc Su pham - Pgi hoc Pa Ncing; vankhanhsk23@gmail.com

Tom tat - Bai bao cung cap két qua nghién ctru hanh vi cla ca
Ngwa van (Danio rerio Hamilton, 1822) dé s dung lam sinh vat
canh bao sém 6 nhlem ngudn nuwéc cho nha may nuéc clp. Hanh
vi boi ctia ca Nguwa van cho thay & mac do 6 nhiém 10% LCsp-24h
hoat dong boi cla ca gia tang dang ké, mic do & nhiém t&r 20%
LCso-24h tré lén, hoat dong boi gidm dan. Do d6, ca Ngwa van cé
thé phat hién chat 6 nhiém & néng dé 10% LCso-24h (NaOCl) v
sy thay dbi hanh vi la gia tadng hoat déng boi va suy giam dan &
ndng d6 20% LCso-24h tré I€n so v&i hoat dong & mdi treong nwde
binh thwong. Két qua nay cho thay, viéc st dung hé théng phan
mém dé nhan dang thay déi hanh vi ctia ca Ngwa vén trong cac
moi trwdng nwdc & nhiém khac nhau la hoan toan kha thi. Pay la
nén tang co ban dé thiét 1ap hé théng canh bao sém & nhiém méi
trwdng nwéc trong cac nghién clru tiép theo.

T khoa - ca Ngwa Véan; Danio rerio; 6 nhidm nguén nudc; sinh
véat canh bao som.

1. Mé dau

Chét luong nude thuong xuyén bi anh hudng boi cac
qua trinh bat loi nhu suy thoai dat, bién ddi khi hau, céc tac
dong tryc tiép hay gian tiép cua con nguoi [3]. Theo Vién
Khoa hoc Su song Qudc té [3], nhiéu nha quan Iy nha may
xtr Iy nuée cap nhan thdy rang chat 6 nhidm tir ndng nghiép,
nude thai chua xtr 1y, ... 1a mdi de doa hang dau dén viéc
cung cap nudc.

Viéc ap dung cong ngh¢ sinh tin hoc dé giam sat nguon
nudc mat 6 nhiém mang lai hiéu qua kha quan song van con
rat moi mé & Viét Nam. Hién nay, nhiéu nghién ciru quan
tam dén viéc dung ca nhu mot sinh vt chi thi (biomarker)
cho viéc giam sat 6 nhiém ngudn nude bang cach phén tich
hanh vi dé xac dinh ngudn nudc bi 6 nhidm hay khong. Y
twdng 1a khi ngudn nude bi 6 nhiém, cac chit 6 nhiém s& anh
hudng 1én hoat dong cta cac vi sinh vat séng trong do6. Tir
do, bang cach quan sat sy thay d6i hanh vi cua vi sinh vat ta
¢6 thé xac dinh sw 6 nhidm va cac chit gay 6 nhiém.

Tuy nhién, sinh vat dugc st dung véi cac phuong phap
nay thudng thich nghi véi diéu kién sdng ban dija; viée tim
ra cac sinh vat giéng hét nhu vay dé ap dung cho bai toan
& Viét Nam 1a mot van dé& kho khin boi nhiéu kha ning
chung khong ton tai trong didu kién khi hau ¢ Viét Nam.

Bai bao nay cung cép nhitng két qua trong viéc “Nghién
ctru str dung ca Ngua van (Danio rerio) lam sinh vét canh
béo sém 6 nhim ngudn nude cho nha may nugc cp tai
thanh phd Da Ning”. Bai bo nay cung cap céc co s khoa
hoc cho viéc nghién ctru, phan tich hanh vi ciia ca4 Ngya
van (Danio rerio) trong mdi trudng nude song thudn tiy va
moi trudng nude song cod chit gia 6 nhiém (NaOCl) véi cac
néng d6 khac nhau, tir 6 xét xem cé co6 thay ddi hanh vi
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assess the capacity of using this species as an early warning
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boi khi & méi truong ¢ chit 6 nhiém hay khong. Pay la
nhitng dan liéu khoa hoc gop phan xiy dung chuong trinh
g dung sinh v4t canh bao sém, giam sat 6 nhiém ngudn
nude tai Viét Nam.

2. Vit liéu va phwong phap nghién ciru

Ngudn nude duoc st dung trong thi nghiém dugc 1ay tir
ngudn nude sinh hoat cua thily cuc va ngudn nude song duge
thu & dau vao cua nha may nuéc Cau Do, TP. Pa Néng.

Cac loai ca thuong dugc sir dung cho nghién ctru canh
béo sém 1a loai da duoc biét 15 vé dic diém sinh hoc, da
duoc nhan nudi dé dang, kich thudc déng déu, chu dong vé
ngudn cung cap. Nghién ctru nay loai ca dugc st dung a Ca
ngwa van (Danio rerio Hamilton, 1822) thudc bd
Cypriniformes (bd ca chép), ho Cyprinidae (ho ca chép) va
da dugc st dung trong nhiéu nghién ciru khac. Ca duge mua
tir cira hang cé canh, thuan dudng trong bé 80 lit trong vong
1 tuan. Trudc khi lam thi nghiém, ngimg cho in 24 gi dé
han ché phan ca 1am 6 nhiém nudc khi tién hanh thi nghiém.
2.1. Thi nghié¢m djc hoc LCso-24h

Thi nghiém dugc thyc hién theo huéng dan cia OECD
(Organization for Economic Cooperation and Development)
vé hoa chét va c4 trong thi nghiém doc tinh cép tinh:

Xac dinh LCso-24h véi ddy ndm nong d¢ natri hipoclorit
(NaOCl) dbi véi ca Ngua van: 33,33; 40,00; 51,67; 53,33;
58,33 mg/L va ddi chimg (0 mg/L). Véi mdi ndng do lap lai
316, mdi 16 ¢6 10 ca thé/ 3lit nude. Thi nghiém dugc thyc
hién theo phuong phép tinh trong 24h, suc khi thudng xuyén.
Thi nghiém dugc theo ddi va ghi nhan s ca chét thuong
Xuy8n va vot ca chét dé han ché anh huong dén chat lugng
nudc. Cac thong $6 moi truong: DO, nhiét d6 va pH dugc do
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vao luc bat dau va két thuc thi nghiém, dé theo ddi sy anh
hudng ciia cac yéu to dén két qua thi nghiém.
2.2. Thi nghi¢m theo déi sw thay déi hanh vi ciia cd

Dua trén két qua LCsp-24h cua ca, t1en hanh thi nghiém
theo doi sy thay ddi hanh vi v6i cdc miu nude sau: nude
cap, nudc song, nude song chira 10% LCsp-24h, 20% L Cso-
24h, 30% LCsp-24h, 40% LCso-24h v6i tan sut lap lai 3
lan cho mdi thi nghiém.

Bé thi nghiém 1a bé hoi luu, duoc lam béng kinh voi
dung tich 9 lit. Béng den huynh quang duoc gan phia trén
mdi bé dé duy tri 4nh sang. C4 duge nudi thich nghi trong
mdi truong bé nudc thi nghiém 1 gid trude khi tién hanh
thi nghiém giam sat hanh vi trong 5 gid. Khong cho cé an
trong vong 24h trude khi thuc hién thi nghiém dé tranh hién
tugng nudc bi 6 nhiém do chét thai tir ca. Hoat dong boi
clia ca s& dwoc ghi lai bang hai camera gén & phia trén va
mit bén ciia bé va truyén tryc tiép dén may tinh trung tam.
Dit liéu hinh anh dugc xir 1y bang phan mém Matlab va
xuét dir lidu trén phan mém Microsoft Excel dé phan tich.

Hoat dong boi cua ca Ngua van duoc xac dinh b?mg cach
theo doi quang duong di chuyén cua ca trong bé thir
nghiém mdi 5 phuat va theo di lién tuc trong 5 gio. Cac
thong s6 moi treong: DO, nhiét d9, pH duoc theo doi trong
sudt qua trinh tién hanh thi nghiém.
2.3. Xie Iy 50 ligu

Céc s6 liéu duoc xir li, théng ké va vé biéu do bang
phian mém Excel. So sinh céc gia tri trung binh bang
phuong phéap phan tich ANOVA va kiém tra LSD v&i mirc
¥ nghia o = 0,05. Phan tich va vé& biéu so sanh hanh vi cta
c4 bang phan mém Origin version 6.0.

3. Két qua va thao luin

3.1. Xdc dinh LCso-24h ciia NaOCI déi véi cd Ngwa vin
Cac thong s6 moi truong: DO, nhi¢t d6, pH duoc giém

sat trong sudt qua trinh thi nghiém, nham theo ddi tinh 6n

dinh cua moi truong nudce thi nghiém (Bang 1). Két qua

cho thay mdi truong nudce On dinh trong tat ca cac 16 va

trong sudt thi nghiém (a = 0,05).

Bing 1. Céc thong sé6 DO, Nhiét @3, pH trong thoi gian lam thi nghiém LCs024h

Chi tiey|—— DO (ML) _ __ Nhi¢t do (°C) : pH___
Lo Pau vao Paura Pau vao Paura bau vao Paura
tb+sd th+sd th+sd th+sd th+sd tb+sd
bC (n=3) 7,03+£0,21 7,13+0,17 26,25+0,96 27,00+1,15 6,98+0,11 7,06£0,19
NV1(n=3) 6,90+0,14 6,95+0,13 27,00+0,82 27,25+0,96 7,07+0,21 7,25+0,15
NV2 (n=3) 6,95+0,13 7,00£0,22 26,50+1,29 27,25x1,71 7,26+0,07 7,25%0,23
NV3 (n=3) 6,90+0,18 7,05+0,13 27,00+0,82 27,50+1,29 7,36+0,16 7,40+0,12
NV4 (n = 3) 7,00+0,18 7,08+0,13 27,50+1,29 27,50+0,58 7,41+0,19 7,53+0,18
NV5 (n =3) 6,95+0,13 6,85+0,26 26,50+1,29 27,50+1,00 7,51+0,13 7,57+0,17
Sau 24 gio tiép xtc véi hoa chat, & ndng d6 NaOCI thép __ |PAuvao | 5,3%0,10 |6,940,1| 30,8+1,0
nhét (33 33 mg/L)tyléca chét khoang 2,50%, tyléca chét Nugc song Piura 500,15 |6,840,1| 32,305
tang dan theo nong do NaOCl theo trinh ty néng do cang 10% LC50-/Pau vao | 6,240,15 |7,140,1| 31,0+15
cao ty 1€ ca chét cang cao (Bang 2) va ca chét cao nhit & 240 [Paura 6.0£011 |6.9401| 325:15
ndng do cao nhét (58,33 mg/L) 12 57,5%. Két qua phan tich .
20% LC50-|Pau vao 6,3£0,10 | 7,0£0,1 | 32,3%0,5
twong quan va héi quy xac dinh ndng do gy chét 50% sb 2ah o 612010 1682005 336205
¢4 thé cua NaOCl ¢ ¢4 Ngua van sau 24 gid 1a 57,02 mg/L. aura == O, D=,
Bing 2. Ty Ié cd Ngwa van chét theo nong dé NaOCl 30% LC50- szm vao 624015 | 7,2401| 310415
vd gid tri LCs0-24h 240 |Paura 6,0+0,11 |6,9+0,1 | 32,5+1,5
Néngdo (mg/L) | BC |33,33[4000[51,67[53,33[58,33] ~ |40%LCS0-{Dauvao | 632010 | 7.0:0.1] 323205
Ty 1 c4 chét (%) 0 | 2,50 [10,00{22,50{30,00|57,50 ?4h Daura | 61010 [69+0.05] 336£05 |
LCso-24h (mg/L) 57,02 Két qua phéan tich Anova va kiém tra LSD cho thay

3.2. Hanh vi ciia cd Ngwa vin trong méi trwong nwdc cip
va nwdce song khdng cé NaOCI

Vi muyc tiéu huéng dén viée giam sat chat lwong nude
dau vao cta nha may xur Iy nudc bang hé thdng canh bao
som, cac thir nghiém vé hanh vi cia c4 Ngya van trong moi
truong nudce sach (nude thuy cuc da khir Clo trong 24h va
nuée séng & khu vire dau vao cua nha may cap nudc). Cac
thong s6 moi trudng tir ac tién hanh thi nghiém dén khi thi
nghiém két thiic lién tuc dugc giam sat va cho thiy khong
c6 thay dbi vé chét lvong nude (a = 0,05) (Bang 3).

Bing 3. Thong s6 ddu vao va dau ra cia thi nghiém

L6 thi nghiém (n = 3)| DO (mg/L) | pH |Nhiétdo (°C)
Nube o DPiuvao | 5,9+0,15 |6,6+0,1| 31,0+1,0
UOC Caj S
P lpdura | 580,15 |6,740,05| 32,5+0.3

(Bang 4), quang duong di chuyén ciia c4 Ngua van trong mdi
truong nude cap va nude song l1a khong khac nhau (Hinh
1.a). Trong khi d6, quang duong di chuyén ting cao khi ¢
ndng dd 10% LCsp sau d6 giam dén theo su gia ting ndng do
ctia NaOCI trong cac 16 thi nghiém. O 10% LCso c4 Ngwa
van di chuyén nhanh hon so v6i méi trudng nude song, day
14 hanh vi “trén chay” cua ca khi gap diéu kién bat loi (Hinh
1.b). Va khi néng d6 NaOCI tang 1én khién ca chuyén tir
“tron chay” sang trang thai ngd ddc cap tinh va giam kha
nang di chuyén. O 20% LCso-24h quing dudng di chuyén
ctua ca la 1.590,02 *+ 80,59m, trong khi quang duong di
chuyén cta ca & moi truong nude song 1a 2.045,24 + 359,46
m (Hinh 1.c). Su thay d6i hanh vi boi cing dugc quan sat
thay & nhom thi nghiém 30% ngay khi tién hanh thi nghiém,
ca boi cham hon, quang dudng di chuyén ngén hon. Quéng
duong di chuyén mdi 5 phit ciia ca & méi truong chira 30%
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L Cso-24h thép hon & méi truong nudc song va thap hon ca .
méi trudng nudc song chira 20% LCsp-24h (Hinh 1.d). G| e LC,-24h
Chuing t6 toc d§ boi ctia ca cham lai khi 6 nhiém tang 1én & 60 Dutng gi6i han cia nuée song
mirc 30% LCso-24h. Quang duong di chuyén cua cd Ngua
van ¢ moi truong nude song chira 40% LCso-24h c6 su suy ~
giam so véi quang dudng di chuyén trong mdi trudong doi z
chung (mdi trudng nudc soéng). So sdnh quing duong di z
chuyén cua cé trong méi truong chira 40% LCso-24h v&i moi 5
truong chira 30% LCso-24h thi khong thay sy khac biét vé y 5
nghia (a=0,05) (Hinh 1.e). %
Bing 4. Quang dwong di chuyén ciia cd Ngwa van 5
trong cac moi truong nuoc khac nhau
o , Quang duong trong | Quang duong trong
Nehiem thie | =5 o5 (m)n=3) 5 phit (m)(n=3)
Nudc cip 2.074,09 + 211,32a 34,57 £ 3,52a Khoing thdi gian (5 phit) (1.0)
Nudc song 2.045,24 + 359,46a 34,09 £5,99a
—&— Nudc song
10% LCso 3.017,41 + 96,84b 50,29 +1,61b s5.] —@— Nute song chita 30% LC,,24h
20% LCsp | 1.590,02 + 80,59c 26,50 + 1,34c 5] MRela b ) oy
30% LCso 799,64 + 226,32d 13,33+ 3,77d 45
40% LCso | 701,66 + 327,41d 11,69 + 5,46d £ 401
D 35
Ghi chu: Cdc gia tri trung binh c6 cung chir cdi a, b, ¢, d ¢ ciing mét cgt 2 -
khong co su khac nhau cé y nghia (a=0,05) S .
£~
=
—&— Nute clip :b 21
—&— Nudc song 'é 154
Duimg gidi han 95% cua nuée cip 104
5
~ B A S AP S S A S A
E Khoing thii gian (5 phiit) (1d)
= —&— NuGc song
.; 55 ] —@— Nudc song chita 40% 1 .Cy-24h
=3 Pudng gidi han ciia nuée sén),
g 50
= 45
g E 40
‘S 35
£ %]
10 T 1 T T T 1 T E) 2
0 10 20 30 40 50 60 £ 20
Khodng thai gian (5 phiit) 8 5]
&
(1.a) 104
—&— Nud song 59
®— Nudk song chi 10% LC_-24h 0 . , . . . . i . .
05 Pudmg gidi han cia nudic song -10 0 10 20 30 40 50 60 70
i . < | | Khoing thoi gian (5 phit) (le)
554 . . A\l . Hinh 1. Quéng dwong di chuyén ciia cd
£ sl 2 -?".'.‘.'0'\ . ? -’ ..'.' ...' :. -~ * trong c&c méi truong nudéc khdc nhau
; ] Vo . ¥ M= Két qua tuong tu ciing duoc quan sat thay & nghién ctru
- " * 1 ' N cua Little va cong su [4], hoat dong boi cua ca ting ¢
2 | len /9|2 & . T ngudng 6 nhiém thap sau d6 suy giam khi ca tiép xuc vai
S sq | 2 L .-.' e [ nhitng ndng d6 cao hon cua DEF (photpho hitu co' lam rung
3 304 . ! e o [fle \: . 14) hay 2,4-DMA & nong d6 cao (5 - 50% LCsp), mot nghién
= o e . s [jn *® \ - ctru khéc ¢ cé vugc mat troi (Bluegill) cling da chirng minh
e ' y diéu twong tu, chuyen dong ctia toan bg co thé ca suy giam
= =5 khi ¢6 su gia tang nong d6 chit 6 nhidm [2]. Viée suy giam
0 0 2 B 4 %N & hanh vi boi ¢6 thé 14 mét hanh vi thich g vé mit sinh 1y

Khoang thin gian (5 phat)

(1.b)

lam giam hoat dong trao ddi chit can bang ndi méi tir do
giam nguy co tu vong [5].
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4. Két luan

Qua céc két qua thu duoc, xac dinh duoc LCsp-24h cua
NaOCl dbi voi ca Ngua van 1a 57,02 mg/L. Nghién ciru vé
hanh vi boi ctia ca Ngua van cho thiy ¢ mtc d6 6 nhiém
10% LCso-24h hoat dong boi cuia c4 gia ting dang ké, murc
do 6 nhiém tir 20% LCso-24h tro 1én hoat dong boi gidm
dan. Khi tién hanh so satnh ANOVA va phan tich LSD véi
mirc y nghia 0=0,05 nhan thiy quang duong di chuyén cua
ca da co su sai khac 13 rét so voi moi truong nudc séng. Do
d6, ca Ngua van co6 thé phat hién chét 6 nhiém & nong do
10% LCso-24h (NaOCI) véi su thay doi hanh vi 1a gia ting
hoat dong boi va suy giam dan ¢ nong d9 20% LCso-24h
trd 1én so voi hoat dong & moi trudng nude binh thudng.

Két qua nay cho thay, viéc sir dung hé thong phan mém
dé nhan dang thay ddi hanh vi ctia c4 Ngua van trong C4c
mdi trudng nudce 6 nhiém khac nhau 1 hoan toan kha thi.
Pay 1a nén tang co ban dé thiét 1ap hé thong canh bao som
6 nhiém moéi trudng nude trong cac nghién ctu tiép theo.
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