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TOM TAT

Ton dong [ mgt trong nhaing cation tac dong 1én sic song, kha nang tang trieong, s6 hrong té
bao mdu trong qud trinh song ciia thity san, Nghién cieu dieoc tién hanh nham danh gid tic déng cia
ion dong (Cu?*) & cdc nong dé 0 ug/L; 500 pg/L; 1000 pg/L; 2000pg/L lén qud trinh phat trién va
chi s6 mau c& Ngira van giai doan trudng thanh. Két qua cho thdy: (i) & cdc nong do Cu?* dwoc kiém
tra khdc nhau, nong do toi thiéu Cu®* anh hwong dén ti 1é song cia cd Ngwa van la 500 ug/L; (i) ¢
moi nong dg dwoc kiém tra Cu?*, ti 1é song ciia cd bi anh hwong ding ké vao ngay thir 6 va anh
hieong nhiéu nhdt tai nong dé 2000 pg/L. Diea vao két qua thu diege, chiing téi thiét ldp mét phwong
trinh dé dy dodn ti 1¢ song cia du trimg cd va tim dwoc nong dé gay chét 50% cd (LDsp) Cu?* gay
chét cd sau 11 ngay cam nhiém la 1515 ug/L va thoi gian gdy chét 50% cd (LTsy) ciia Cu?* & ndng
d6 500 -2000 pg/L 1a fir 8,42-24,61 ngay, Két qud nghién ciru cho thdy, nong dé Cu?* cang cao lam
giam t7 ¢ séng va kha ndng tang triedng ciia ca, lam gidm sé lwong té bao hong cau cia cd dic biét
tai nong dé 2000ug/L.

Tir khoa: ion déng; chi sb mau; nhiém doc kim loai nang; ca Ngua véin

1.  Mé dau

Ngay nay, su phat trién cta kinh té xa hoi ddn dén thuc trang 6 nhiém mai trudng nudce
ngay cang gia ting dan dén anh huong gian tiép dén stc khoe ciia con nguodi. Mot trong
nhimg nhan t§ gay hai nhat d6i voi méi trudng nude d6 13 kim loai ning. Cac kim loai do
hoat dong ctia con nguoi tao va thai ra nhu As, Cd, Cu, Ni va Zn, udc tinh 1a nhiéu hon so
v6i ngudn kim loai c6 trong ty nhién (Kabata, & Adriano, 1995). Mot sb kim loai ning gay
6 nhiém phd bién nhit duogc liét ké trong bao cdo ciia co quan bao vé moéi truong (EPA) 1a
As, Cd, Cr, Cu, Hg, Ni, Pb va Zn. Kim loai nang khong doc khi & dang nguyén td tu do
nhung nguy hiém d6i v6i sinh vat song khi ¢ dang cation do kha niang gin két cac chudi
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cacbon ngin dan dén sy tich tu trong co thé sinh vat sau nhiéu nim (Shahidul, & Tanaka,
2004). Do d6, cac thir nghiém doc tinh duoc dé nghi dé danh gia ndng do doc chit tdi da co
thé chip nhan duoc va cung cip dir liéu cho viéc thiét 1ap tiéu chudn chat luong nudc (Le,
2008). Tai Viét Nam, anh huong ciia Cu? * dugc dénh gia chi yéu boi cac phuong phap hoa
hoc hodc vt If, khdng c6 danh gia chinh xac vé sy ting trudng cta thuy san dong vat, dic
biét 1a trén dong vat c6 xuong séng. Vi vay, bén canh viéc quan tric 6 nhiém kim loai nang
truc tiép bang cac phuong phép 1i hoa, viée sir dung cac thity sinh vat chi thi, cu thé 1a st
dung céc loai ca dang duoc tmg dung rong rdi. Viéc danh gia cac dic diém huyét hoc & ca
da tré thanh mot cac phuong tién quan trong dé hiéu rd vé cac qua trinh sinh 1i va bénh 1i,
cac tac dong cua cac chat doc hai (Sudova et al., 2009). Ca Ngwa vin la mot loai ca nudce
ngot kha phd bién trong nghién ciru khoa hoc vi co thé ¢ kich thudc nho, vong doi ngin dé
theo ddi va mang lai nhiéu ¥ nghia cho thuc tién. Su tich lily kim loai ning trong co thé au
tring ca anh huéng dén su ting trudng cia ca. Nghién ciru ndy co ban danh gia duoc su giy
hai ctia ion dong (Cu®*) Ién sirc sdng, kha ning ting trudng va té bao mau cia cé giai doan
trudng thanh.

2.  Phwong phap nghién ciru

2.1. Phwong phdp theo déi ti I¢ song va ddnh gid khd ning ting truéng (Theo Pham, &
Nguyen, 2014)

Ca Ngwa van giai doan truong thanh dugc nudi trong bé kinh 29cm x 18cm x18cm,
dung tich 3 lit, mat d6 1 con/0,2L, c6 chira ion Pb%*, twong tng cac nong do khac nhau trong
moi trudng chuan 1a méi truong Hank (gém céac loai mudi NaCl, KCI, Na;HPO4, KH2PO4,
CaClz, MgSO4, NaHCO:3) sau khi pha dugc dung trong chai Duran sach (Westerfield, 1995).
Céc ca thé sdng tbt sau khi kiém tra s& bd tri vao bé thi nghiém voi 4 nong do Cu?* twong
ung 0 ug/L; 500 pg/L; 1000 ug/L; 2000 pg/.

M&i néng d6 Cu?* quan sat ti 16 séng/chét 15 ca, thi nghiém duoc lap lai 3 1an. Chi tiéu
tang truong khoi lugng cia ca trong sudt thoi gian thi nghiém = khéi lwong ca tai thoi diém
cudi thi nghiém — khdi luong ca ban dau)). Méi trudng nudce trong sudt thi nghiém dong nhét
vé pH=7-7,5, nhiét d6 duy tri & murc nhiét d6 phong tuong tng nhiét d6 nudc 27-28°C. Cho
c4 an thire an cong nghiép 2 lan/ngay vao luc 7h sang va 16h chiéu.

2.2. Phwong phdp dém mdu cd (Theo phuong phéap Natt, & Herrick, 1952)

Liy mau tai dudi sau d6 cho mau vao éng eppendorf di cho sin heparin. Str dung
pippet dém hong cau hut dich trong eppendorf cho dén vach 101 trong pipet sau d6 lic nhe.
Mau sau khi d3 pha lodng va tron déu s& tién hanh quan sat va dém sb luong té bao hong cau
bang cach dua 1én budng dém hdng cau. Cho hdn hop dung dich lan toa vao ddy budng dém,
dé yén trong 2 phat. Dém hong cau 4 6 16n (1 6 16n ¢6 16 6 nhd) & 4 goc ciia budng dém va
1 6 & trung tdm budng dém. Cong thic tinh mat dé hong cau: N1 = A x (4000:80) x 200 =
A x10000 (s6 hdng cau dém duoc trong 5 6 16n (80 6 nho) 1a A). Ly mau tong 180 con.
M&i nghiém thirc 14y 15 con va lap lai mdi nghiém thirc 3 lan.
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Hinh 1. Cd Ngiea van trudng thanh duwdi kinh hién vi soi néi (X20)

2.3. Phwong phdp xi li sé li¢u thong ké

Tat ca s6 liéu cna dé tai dugc xtr 1i theo cac thuat toan xac suét thong ké bang phan
mém SPSS 22. Phan tich sé liéu ti 1& séng chang toi chuyén d6i s6 liéu & dang Xi=log (Ni)/N,
Cac s liéu trung binh dugc trinh bay ¢ dang TB+SD. Mirc ¥ nghia duogc sir dung dé kiém
dinh sai khac c6 y nghia gitra cac nghiém thtrc 1a 0,05 (p < 0,05 thi su sai khac c6 y nghia
théng ké) thong qua phan tich phuong sai mot yéu tb (ONEWAY ANOVA). St dung kiém
dinh so sanh dbi chiéu Duncan. Trong nghién ctu st dung md hinh hdi quy tuyén tinh boi
dé uéc tinh cac tham sb.
3. Két qua va thao luin
3.1. Anh hwéng ciia ion chi 1én t |é song giai doan cd truéng thanh

Ti 1¢ sbng 1a mot chi s6 dang tin cdy trong viéc danh gia kha niang dé khang cua ca.
Trong nghién ciru nay, ching t6i da ghi nhan su thay dbi ti 16 séng cua ca Ngua vén truong
thanh & cac nong do gay nhidm Cu?* khac nhau qua 11 ngay cam nhiém, khao sat dwoc trinh

bay cu thé & Bang 1.
Bing 1. T/ |é song ciia cd ¢ giai doan cd trwdng thanh (1-11 ngay nudi)

tai cac nong dp Cu?* khao sdt

ong do
\N\n\ Oug/L 500ug/L 1000ug/L 2000ug/L
Thoi gia
Ngay 1 100,00+0,00% 100,00+0,00% 100,00+0,00% 97,78+3,85%
Ngay 2 100,00+0,01% 100,00+0,01% 100,00+0,01* 95,56+3,85%
Ngay 3 100,00+0,02% 100,00+0,02% 100,00+0,02% 93,3346,67*
Ngay 4 100,00+0,03* 100,00+0,03* 97,78+3,85% 88,89+7,70%
Ngay 5 100,00+0,04% 97,78+3,85% 95,56+3,85% 84,44+3,85%Y
Ngay 6 100,00+0,05% 95,56+3,85% 95,56+3,85% 75,56+10,18"
Ngay 7 100,00+0,06* 93,33+6,672Y 88,89+7,70% 64,44+3,85°
82,22+3,85°
Ngay 8 100,00+0,07% 91,11+10,18%Y Y 53,33+11,55%
Ngay 9 100,00+0,08% 84,447, 7Qbcy 75,55+10,18° 37,78+13,88°7
Ngay 10 97,78+3,85% 82,22+3,855Y 68,89+10,18%Y 33,33+17,64%
Ngay 11 95,56+3,85 77,78+7,70% 60,0046,67¢ 28,89+10,18™
Trung binh 99,39+1,44* 92,93+8,06 87,68+14,07Y 68,48+8,47*

a, b, c, d, e, f: chi sy khdc biét co y nghia thong ké theo cot (p<0,05)
X, v, z, w: chi sie khdc biét c6 y nghia thong ké theo hang (p<0,05)
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Trong Bang 1, ti 18 sdng cua c4 Ngua van trong nhom d6i ching da thay doi trong
nhimg ngay nudi. Cu thé, tir ngay 1-9, s6 lugng c4 & nhém d6i chimg khong cé sy thay d6i
s6 luong (p <0,05). Bén ngay thtr 10-11 ti 1¢ séng trung binh giam tuyén tinh theo ngay. Cu
thé, ti 1& séng cua ca da giam tir 100% vao ngay thir 9 xudng 95,56% vao ngay thu 11. Su
song cua ca nhom dbi ching twong ddi 6n dinh qua cac ngay nudi, tuy nhién trong mot sb
ngay nudi van co ca chét ngiu nhién nhung sé luong khong dang ké. Dya trén két qua cua
Bang 1, chung t6i dd danh gia bién dong ti 16 sdng clia ca ngwa van bang cach ngay nudi ciy
trong méi trudng voi ndng d6 Cu? * duge kiém tra. Cac két qua duge hién thi trong Bang 1.

Trong cac nghiém thtrc khao sat voi cac ndng d6 Cu?* khac nhau, thoi gian bat dau ca
man cam va sau d6 chét cang som & néng d6 Cu?* cang cao. Cu thé, ndng do 500ug/L 1a
ngay tha 5 (97,78+3,85%), ndng d6 1000pg/L 1a ngay tha 4 (97,78+3,85%), néng do
2000pg/L 1a ngay 1 (97,78+3,85%). Trong cac nghiém thirc khao sat voi cac nong do Cu?*
thi thdy thoi gian ca chét bat dau chét cao nhit ¢ ndng do 500ug/L 1a ngay thir 9
(84,44+7,70%), nong d6 1000pg/L 1a ngay thir 7 (88,89+7,70%), ndng d6 2000pg/L 1a ngay
5 (88,89+7,70%), su giam cé y nghia thong ké (p<0,05). Vay tai ndong do ion dong cang cao
thi c4 bit ddu man cam, va chét dinh diém tai thoi gian sém hon. Két qua thi nghiém phu
hop véi nghién ctru cua Gharedaashi, Nekoubin, Imanpoor, va Taghizadeh, (2013) la: sau
khi nhiém ion dong s& 1am giam ti 1& séng va kha ning ting trudng cua ci Caspian Sea
kutum (Rutilus frisii kutum).

Duya vao két qua Bang 1 udc tinh sy bién dong thoi gian gdy chét 50% ca Ngua van
trong cac nong do gay nhiém khac nhau (LTso) (Bang 2)
Bing 2. Thoi gian wdc tinh gdy chét 50% cd thi nghiém (LTso) (ngay)
Thoi gian wéc tinh giy chét

Nong dd H¢é s6 wéc tinh 50% ca thi nghiém (LTso)
(ngay)
a=-0,003 (p=0,000)
Opg/L b= 1,011 (p=0,029) 170,33
R2=0,43
a=-0,023 (p=0,000)
500ug/L b= 1,066 (p=0,000) 24,61
R2=0,82
a=-0,04 (p=0,000)
1000pg/L b= 1,114 (p=0,000) 15,35
R2=0,87
a=-0,077 (p=0,000)
2000pg/L b= 1,149 (p=0,000) 8,42
R2=0,95
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Néu ca Ngua van trai qua cac giai doan séng trong moi trudng c6 nhiém ion dong thi
& chiing s& xudt hién su cang thang man tinh. Phan tmg cing thing c6 thé mat di gia tri thich
nghi ctia n va tré thanh rdi loan chirc ning, c6 thé dan dén sy e ché ting trudng, giam sinh
san, va giam strc dé khang vé6i tac nhan gy bénh (Thangam, Jayaprakash, & Perumayee,
2014). Pong duogc ca hap thu qua mang va dudng tiéu hoa, chu yéu duoc tich lity trong cac
mo hoat dong chuyén hoa nhu gan va than. Nong d6 16n ciia Cu®* gy hai biéu mé mang,
cac mo tao mau, than, 1a lach va gan cua ca (Nussey, Van-Vuren, & Du Preez, 19953, b;
Mazon, Monteiro, Pinheiro, & Fernandes, 2002).

Qua Bang 1 cho théy, tir ngay 8 dén ngay 9 thi su gia ting ndng d6 ion déng 1am bién
dong ti 1& sdng manh, ndng d6 dong giy nhidm cang cao thi ti 1é sdng ciia ca Ngwa vin cang
giam. Sau 11 ngay, ti 1¢ séng cua c4 trudong thanh & nghiém thirc 500pg/L con 77,78+7,70%
con tai nghiém thirc 1000pg/L ti 18 séng con 60,00+£6,67%, nghiém thirc 2000ug/L ti 1é song
con 28,89+10,18%, su khac biét nay c6 y nghia thong ké (p<0,05). Két qua pht hop véi mot
s6 nghién ctru cho rang tiép xuc voi kim loai ning cling lam giam ndng do héng cu,
Hemoglobin do kha niang hap thu si cua rudt bi suy giam va gy thiéu mau. Thiéu mau l1a
biéu hién ban dau ctia nhidm doc ning cap tinh va sau d6 1a man tinh khi nhiém kim loai.
ning. Vi nguyén nhan thiéu mau do cac co quan tao mau bi huy hoai dan dén giam tiéu thu
oxy O ca dan dén chét do 6 nhiém kim loai ning. Ngoai ra, ndng do Cu®* cao ciing giy ra trc
ché mién dich nghiém trong & c4, c6 thé lam cho sinh vat d& mic bénh va chét (Thangam,
Jayaprakash, & Perumayee, 2014).

Ti LE SONG CA NGUA VAN TRUONG THANH (%)
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Hinh 2. T7 1é song (%) ciia cd Ngwa van trieong thanh
sau 11 ngay tai cdc nghiém thire nhiém ion Cu?*

Duya vao phuong trinh hoi quy ti 18 sdng ca du tring qua 11 ngay cho thay, liéu LDso
¢6 thé tinh duge Y= 94,670 - 0,033X (R= 0,99), Vay két thuc thoi gian thi nghiém vao
ngay thir 11 thi ndng d6 dé 1am chét 50% ca truong thanh tinh ra theo phuong trinh 13
LDso= 1515 pg/L.
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3.2. Swting truong ciia Cd Ngwa van qua cdc giai doan phdt trién
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Hinh 3. Sy tang trong cia ca Ngua van tai cdc nghiém thirc nhiém ion Cu®*

Kich thude ban dau cua tai cac nghiém thtrc khong c6 sy khac biét. Cu thé, tai nghiém
thirc dbi chung 13 0,294+0,04g so voi nghiém thic 500pg/L 1a 0,29+0,02g, nghiém thirc
1000pg/L 1a 0,2740,03g va nghiém thirc 2000png/L 1a 0,28+0,04g khong c6 su khac bi¢t co
¥ nghia thong ké (p>0,05). Tuy nhién, sau 11 ngay cam nhidm véi ion dong, sy ting truong
khéi lwong ciia ca trong cac nghiém thirc khao sat khac nhau. Cuy thé, su ting truong khdi
luong & nghiém thirc dbi chimg 13 0,1g so v&i ndng d6 500, 1000 14 0,05g va ndng do 2000
la 0,03g. Két qua thi nghiém cua ching t6i hoan toan phu hop v6i nghién ciu cua
Gharedaashi, Nekoubin, Imanpoor, va Taghizadeh (2013) cho thiy rang, sau khi nhiém ion
ddng l1am giam ti 1& séng va giam kha ning ting trudng ciia ca Caspian Sea kutum (Rutilus
frisii kutum). Ton dong 14 mot trong nhitng ion kim loai 1am giam sy ting truéng khéi luong
& ¢4 Ngua van.

3.3. Anh huwéng ciia ion dong lén té bao hong cau ciia cd truéng thanh

O c4, ion Cu?* 1a mot kim loai vi lugng can thiét cho céac chiic nang trao ddi chat. Déng
la mot thanh phan nhiéu enzyme metallo trong co thé sinh vét. Hai loai enzym nhu
Ceruloplasmin va ALA Synthase chira dong c6 chirc ning trong qua trinh tao thanh phan tir
heme, cdu trac nén thanh phan hemoglobin 13 thanh phan chtrc ning chinh cia hong cau.
Tuy nhién, ion Cu?* gay doc cho ca khi ndng do vuot qua sy giai doc sinh 1i bén trong cia
co thé (Thangam, Jayaprakash, & Perumayee, 2014). Ca tiép xuc voi cac chat 6 nhiém c6
nhiéu phan tng sinh li khac nhau, bao gom réi loan sinh 1i mau (Booth, Mcdonald, Simons,
& Wood, 1988). Thi nghiém khao sat anh hudng cua ion dong 1én hong cau ctia ca ngua van
da cho thiy két qua duogc trinh bay & Hinh 4, 5.
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A.0 g/l B. 500 pg/L C. 1000 pg/L D. 2000 pg/L

Hinh 4. Hinh anh té bao hong cdu trong mdu cd tai cdc nghiém thike nhiém ion Cu?*
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Hinh 5. D6 thi s6 heong hong cau C4 tai cdc nghiém thire nhiém ion Cu?*

Theo két qua tai Hinh 4 cho thiy, & c4 Ngwa van sau khi gdy nhiém ion ddng & cac
nbéng do tir 500-2000 pg/L khong ghi nhan su bién dang té bao hong cau. Tuy nhién, sb
luong té bao hong cdu & ca Ngua vin ¢ ndng do tir 500-2000 pg/L tai Hinh 5 ¢6 su thay ddi
15 rét. Tai nghiém thirc dbi ching, sé lwong hong cau 1a (113,08 + 4,55) x 10* TB/mm° va
¢6 xu hudng ting tai ndng do 500 pg/L 1a (140,52 + 7,34) x1 0* TB/mm? ting 27,44 x 10*
TB/mm?® (p<0,05). Nguyén nhan do chirc ning ciia dong tham gia tong hop thanh phan
hemoglobin ciia hdng cau khi vao trong co thé ¢4, ham luong dong tang 1én s& kéo theo ham
luong hong cau ting 1én. Tuy nhién, tai ndng d6 1000 pg/L va 2000 pg/L s luong hdng cau
clia ca c6 xu hudng giam lan luot 1a 4,24 x 10* TB/mm?®va 24,74 x 10* TB/mm?® (P<0,05).
Su giam s lugng té bao hdng ciu trong co thé ca bién tién theo sy ting dan ctia ndng d6 ion
ddng gay nhiém tir ndng d6 500 pg/L. Thuc té nay duoc giai thich, boi vi, co quan san xut
méu cua ca dudi tac dong ion dong bi tén thuong va huy hoai (Singh, Nath, Trivedi, &
Sharma, 2008). Mic du, dong 1a mot nguyén tb can thiét dé ca phat trién nhung khi nong do
déng vuot qua mirc d§ dung nap, ca cé thé bi anh huong cép tinh hoac man tinh. Bdc tinh
Cu?* ciing co thé thay ddi dang ké giita cac loai ca do cac yéu t6 khac nhu kich thudc ca,
lidu lwong va thoi gian tiép xuc, cac co ché cua loai ddi véi sy trao ddi chét cua ion dong
(De Boeck, Meeus, De Coen, & Blust, 2004). Két qua nghién ctru phu hop voi nghién ciru
ctia Thangam, Jayaprakash, & Perumayee, 2014, nghién ctru chi s6 huyét hoc trén ca
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Cyprinus carpio cho thdy khi nhidm Cu?* s& 1am giam hong cau va hemoglobin so véi nhom
dbi chimg. Két qua twong tur 1a tim thdy & C. macropomum, ngudi ta quan sat thdy sd luong
hong cau giam sau khi nhiém Cu?* (Griffin, Davis, & Schlenk, 1999).
4.  Kétluin

Két qua nghién ctru cho thiy, ndong d6 ion Cu?* cang cao thi s& lam giam ti 18 séng va
giam kha ning tang truong vé khdi luong cua ca. Ngoai ra, ndng do ion Cu?* cao tuy khong
1am bién dang hdng cau nhung lai lam giam sé luong té bao hong cau cua ca dic biét tai
ndng do 2000pg/L.

% Tuyén bé vé quyén loi: CAc tac gid xac nhan hoan toan khéng cé xung dét vé quyén loi.
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ABSTRACT

Copper ion is one of the cations that affect the vitality, growth ability, and the number of blood
cells in fish development. This study was conducted to evaluate the effects of copper ion (Cu®*) on
the development process and hematological parameters of adult zebrafish at different
concentrations: 0 pg/L; 500 ug/L; 1000 ug/L; and 2000 upg/L. The results revealed that, (i) the
minimum Cu®* concentration affecting the rice fish survival rate is 500 pg/L; (ii) the Cu?*
concentration significantly affecting the survival rate was on the 6™ day, the most effect happened at
the 2000 pg/L concentration. Based on the observed results, we offered an equation to predict the
survival rate of fish larvae and discovered the lethal LDsy concentration of Cu®* after 11 days
culturing is 1515ug/L, and LTso of Cu?*at the concentration of 500-2000ug/L is 8,42-24,61 days. In
conclusion, the higher the concentration of Cu?* is, the lower the survival rate and growth ability of
the fish is. The high concentration of Cu?* decreases the number of red blood cells of the fish, and
the most effective concentration is at 2000 ug/L.

Keywords: lon copper (Cu?*); hematological parameter; poisoned by heavy metal; Zebrafish
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