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TAC PONG DUOGI NGUONG TU VONG CUA ARSENIC VA
KEM LEN SINH VAT BIEN

Lé Lan Huong, V06 Hai Thi, Lé Hoai Huong,
Leé Tran Diing
Vien Hai duwong hoc, Nha Trang

Tém tit Trong giai doan 1997-2003 da tién hanh khoang 100 16 thi nghiém

nhiam danh gia ddc tinh cia arsen va kém 1én cac loai sinh vét bién, &
nhiing giai doan phat trién khac nhau va c6 phan tng khac nhau véi 2
loai kim loai nang ddc hai nay.
Chi s6 danh gia muc tic dong tdi thiéu cho thdy tao Chaetoceros
mulleri, ting trudng cta ca chém va giai doan thu tinh cua tring cau gai
nhay cam v6i k&m hon 13 véi arsen, theo cac gia tri 1an luot 1a 1,8; 3,2;
va 0,18 mg Zn/lit so voi 3,2; 5,6; va 3,125 mgAs/lit. Chi s6 EC50 cua
arsen & giai doan tring ciu gai thu tinh dat toi 62,11 mgAs/lit, nhung
EC50 cua kém lai chi ¢6 0,49 mg Zn/lit. O c4 Chém thi nguoc lai, EC50
1a 5,73mgAs/lit va 10,57mg Zn/lit. Nong d6 gay tc ché (IC) sinh khoi
tao va ting truong cua ca khong co khac biét dang ké giira 2 kim loai
nay, nhung lai cho két qua IC khac biét rd rét vé do6 doc voi sy ting
truéng cla tom S va tom Ran. Chi sé LC50 cia k&m cao nhét ddi véi
hau, artemia va c4 Chém - >10mg Zn/lit, thap nhit dbi voi tom Ran giai
doan mysis — 0,42mg Zn/lit, cling c6 nghia 1a hau, artemia va c4 Chém it
nhay cam voi do doc ctuia kém. Pbi vé6i arsen, hau, tom Su, mysis tom
Rin va ca Chém c6 gia tri LC50 xap xi nhau, dao dong trong khoang
3,33 dén 5,89mgAs/lit, artemia la loai it nhay cam nhit v&i Arsen —
LC50 dat 11,49mgAs/lit.

SUBLETHAL EFFECTS OF ARSENIC AND ZINC ON
MARINE ORGANISMS
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Le Tran Dung
Institute of Oceanography, 01 Cauda, Vinh Nguyen,
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Abstract Approximately 100 experiments were conducted in the period of 1997-
2003 to assess the toxicity of arsenic and zinc on different marine
organisms. Toxicity effect of these heavy metals indicated their
dependence on different test organisms as well life stages.
Lowest-Observed-Effect-Concentration (LOEC) endpoint obtained
from the tests on Chaetoceros mulleri, seabass larval development and
fertilization of sea urchin egg indicated that these tested organisms are
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more sensitive to zinc than arsenic, according to calculated values as
follows: 1.8; 3.2; and 0.18 mg Zn/L. compared to 3.2; 5.6; and 3.125
mgAs/L, respectively. EC50 of arsenic on the fertilization of sea urchin
egg reached 62.11 mgAs/L, while EC50 of zinc was only 0.49 mg Zn/L.
In contrary, EC50 on the stage of seabass larval development was as
5.73mgAs/L and 10.57mg Zn/L. Inhibition concentration (IC) values of
both metals on algae and seabass larva were of no significant
difference, but showed clear different toxicity between these 2 metals
on tiger and green prawn at larval development stage. Lethal effect of
zinc - LC50 - was highest for oyster, artemia and seabass larva, and was
higher than 10mg Zn/L. The lowest LC50 value was obtained for the
mysis stage of green prawn, meaningly oyster, artemia and seabass
were less sensitive to zinc toxicity. LC50 of arsenic in oyster, tiger
prawn, mysis stage of green prawn and seabass larva was almost the
same, fluctuated from 3.33 to 5.89mgAs/L, Artemia was less sensitive
to arsenic, the LC 50 of which was 11.49mgAs/L.

1. MO PAU

Nguyén t& k&m phan bd rong khip trong méi trudng: trong da, khoang
chat...K&m giai phong trong ty nhién - trong nudc théng qua qué trinh in mon,
trong khong khi chu yéu do nhiét va chay rimg. K&m 1a mot nguyén té dinh
dudng vi lwong quan trong trong hé sinh thai bién - mot thanh phan trong
nhiing hé enzim & trong co thé cac sinh vat thuy sinh va trén can. Gia tri tu
nhién cua kém trong nude ngot <0,1 - 50ug/l, trong nude bién 0,002 - 0,1 pg/l;
trong dat : 10 - 300mg/kg trong luong kho, trong trAm tich - 1én toi 100mg/kg
trong luong khé va dat t61 300 ng/m’ khéng khi. K&m s& gy hiéu tng doc néu
t6n tai & mat do cao trong moéi truong nudc. Sy 6 nhiém kém trong nude bién
cha yéu ciing do cac ngudn nudc thai tir dat 1ién do ra, duoc hip thy va tich lity
vao cac cé thé sinh vat. Poc tinh ciia kém phu thudc vao do pH, nhiét do va do
cting cua nude, & pH 7,0 thi 50% ion kém ty do c¢6 thé hoa tan trong nudc bién.
O liéu luong qua tiéu chuan cho phép vé kém s& 1am cho co thé bi rdi loan tiéu
hoa va mot s6 anh huong phu khéc lién quan t6i sirc khoe (IPCS, 2002). Theo
Tiéu chudn chét lugng nudc cia My ham lugng kém trong nude bién giy doc
cap tinh cho sinh vat 1a 95ug/l va gy doc man tinh & mirc 86pg/l (US EPA,
1993).

Trong moi truong ty nhién arsen 1a mot nguyén t6 ciia vo trai dat. Arsen
két hop voi cac nguyén té khac nhu oxy, chlorin va sunfua tao hop chat arsen
v6 co. Nhiing khu vuc ¢6 nguy co tlep xuc voi arsen ¢ ndong d6 cao hon mirc
trung binh thudng 1a noi lam viéc gan véi khu vuc rac thai doc hai, hodc ving
dat, da va nude c6 sdn ham luong arsen cao. Viée tiép xuc voi arsen tai noi lam
viée lam con nguoi bi nhiém arsen thong qua viéc hit thd, an ubng, qua da va
mat. Khi bi tiép xtc 1au dai voi arsen ndng do cao s& gay tir vong. Tiép xuc véi
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arsen & nong do thap nhung trong thoi gian dai c¢6 thé 1am mat mau cua da va
gdy ra mang da chai hodc mun coc. Nhitng tac dong man tinh thuong 1a chung
viém da, co cirng mach méau, giam kha ning linh hoat, giy ung thu phoi. Khi bi
ngd doc cp tinh lam ton hai phdi va tir vong. Nhimg nganh coéng nghiép st
dung nguyén t6 arsen va cac hop chit ciia chung, bao gdm nganh bao quéan gb,
san xudt do thay tinh, pha 18, nha may san xuat hop kim khong chtra sit va cac
loai hang dién tir ban dan. Nguyén t6 arsen c6 thé thidy & 1o luyén kim
(www.osha.org).

Bai b4o nay trinh bay mot sé két qua nghién ciru doc tinh dudi muc ti
vong (sublethal effect) cia kém va arsen thur nghi¢ém trén mot so loai sinh vt
bién, dugc thuc hién tir 1997-2003.

II. MAU VA PHUONG PHAP
1. MAu sinh vt kiém dinh (SVKD)

Luva chon SVKD theo nguyén tac chinh la co cac loai dai dién cho thuc vat
(tao), dong vat khoéng xuong sdng va ci, c6 ngudn cung cip on dinh
(ACCPMS-II, 1995)...Cac loai sinh vat bién dugc lya chon gdm: - Tao don bao
- Chaetoceros mullerii va tom Ran - P. semicultatus do phong Cong nghé nudi
trong (Vién Hai duong hoc) cung cap.; - Cau gai den - Diadema setosum thu
trong vinh Nha Trang; - Hau - Crassostrea sp. thu tai khu nu6i thir nghiém cua
Vién HDH (Nha Phu); - Artemia c6 ngudn goc tir ‘Aquatic Lifeline Inc. U.S.
by importing’; - tdm Su - Penaeus monodon do tram thuc nghiém Cua Bé,
truong Dai hoc Nha Trang cung cap; va - ca Chém - Lates calcarifer do Cong
ty san xudt giong Lig-Can Gid cung cép.

2. Phuong phap nghién ctiru

Phuong phap klem dinh doc td duoc ap dung theo quy pham bd tri thi nghiém
kiém dinh doc t6 cip tinh voi ca va dong vat khong xuong song nhié¢t doi
(CPMS-IL, 1993); quy pham bb tri thi nghiém kiém dinh doc t6 tac dong lén
sinh vat bién dudi mirc tir vong (CPMS-II, 1995); va cac phwong phap chuin
ASTM (1997).

Thi nghiém kiém dinh doc t6 duoc thyc hién trén:
- Su phat trién tao don bao: mat d¢ ban dau 1a 1,0 x10* t& bao/ml, thyc

hién trong 96 h (Bang 1), c¢b dinh bang formon 10% va dém mat d¢ tao
bang budng dém hong cau;
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- Ar}h huong qua trinh thy tinh: dua trimg va tinh trung vao dung dich
kiém dinh, cO diph bél}g formon sau 1h. Bém ty I¢ triung thu tinh/khong
thu tinh bang budng dém Sedgewick-Rafter;

- Su phat trién cta tom va ca: thuc hién 2 dang kiém dinh — tinh toan do
doc cép tinh (LC50) tr cac 16 kiém dinh 96 h. Tinh toan cac gia tri EC,
IC va LOEC tir cac 16 kiém dinh 7 ngay, tinh trén tbc d6 phat trién cua
sinh vat kiém dinh (Lé Lan Huong, 2004).

Dung dich kiém dinh 1a mudi arsenic (As;Os3) (Le Lan Huong, 2000) va
mudi ZnCl, (Lé Lan Huong, 2004) dé pha dung dich gbc dat 1.000 mg/l. Dy
néng d6 dung cho 16 kiém dinh trén dao dong tur 0,1 dén 100 mg/l, tuy thudc
vao 16 tim khodng nong dg thi nghiém (rang-finder test) d6i véi mdi loai sinh
vat kiém dinh.

Céc dang kiém dinh, cac giai doan sinh trudng cua sinh vat dugc kiém
dinh va thoi lugng dugc trinh bay trong bang 1.
3. Xir Iy s6 liéu

Dé danh gia doc tinh cia chat kiém dinh va tinh toan cac chi s6 LC50, EC, ICp,
NOEC ching t6i dd s dung phan mém chuyén dung nhu TOXCALC
(Tidepool Scientific, 1995); EFFL, TOXSTAT (Gulley va cs. 1990) va ICPIN
(Norberg-King, 1993).

Béng 1. Cac dang kiém dinh véi cac giai doan sinh truong khac nhau theo loai

Sjnh vat RDang Giai doan Thoi lwong
kiém dinh kiém dinh sinh truéng tiep xac
Tao don bao Man tinh Sinh truéng 96 h
Ciu Gai Pen Man tinh Thu tinh lh
Hai méanh vo Cép tinh 2-3cm 96 h
Artemia Cép tinh Nauplii 48h
Tom Su Cép tinh, man tinh PL15-43,1-2cm 96 h, 7 ngay
T6ém Ran Cép tinh, man tinh PL15-43 7 ngay
C4 Chém Cép tinh, man tinh | 12 - 35 ngay tudi 96 h, 7 ngay
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III. KET QUA VA THAO LUAN

Gié tri LOEC (Lowest Observed Effect Concentration- Nong dé anh hwong toi
thiéu) tinh toan dugc (Bang 2) ctia Zn thip nhét ¢ giai doan thu tinh cta cau
gai — 0,18mg/l, cao nhat & ca Chém — 3,2mg/l; va cua As(IIl) thap nhat ¢ tom
Ran — 1,0mg/1 va cao nhat & ca Chém — 5,6mg/l. Tao, ca Chém va dac biét 1a
giai doan thy tinh cia trimg cau gai nhay cam v6i kém hon la voi arsen. Piéu
nay ciing cho thay phan tng ctia moi sinh vat voi do doc cua kim loai khac
nhau, tuy theo dac diém sinh hoc cta chung.

Béng 2. Gia tri LOEC cua cac sinh vat kiém dinh v6i Zn va As(II)

Sinh vat

kiém dinh Tao Cau gai Tém Su Tém Ran | Ca Chém

Thoi lugng

tiép xtic 96 h lh 7 ngay

LOEC cua Zn

(m/lit) 1,8 0,18 1,8 1,0 3,2

LOEC cua
As(IIT) 3,2 3,125 1,8 1,0 5,6
(mg/lit)

Bang 3 tap hop két qua tinh gia tri EC50 (Effective Concentration — nong
do gdy hiéu iing 50%) ciia Zn va As(III) ddi véi cac giai doan sinh truong cua
cac sinh vat kiém dinh. D4i voi qua trinh thu tinh cua trimg cau gai, doc tinh
cua As(IIl) duong nhu khong thé hién 13, chi c6 thé wc ché thu tinh 50% luong
trimg kiém dinh ¢ nong do 62,11 mgAs/l, trong khi d6 chung lai rat nhay cam
v6i doc tinh ctuia Zn, cho gid tri EC50 1a 0,49mgZn/l. Nguoc lai, ¢4 Chém lai bi
As(IIl) e ché sy phat trién manh hon véi cac gia tri EC50 lan luot 1a 5,73
mgAs/l va 10,57 mgZn/l. Sy phat trién cta tom St bi (e ché boi As(III) it hon
boi Zn, tom Su ciing c6 xu thé tuong ty ciu gai — nhay cam véi doc tinh cua
Zn nhiéu hon cta As(III), ddng thoi nhay cam doc tinh Zn va As(III) hon ca.

Két qua xéac dinh chi s ICp (Inhibiting Concentration percentage — nong
dé ikc ché tinh theo phan tram - %) cho thay sy e ché sinh khéi tdo va ting
truong ciia ca Chém khong c6 khac biét dang ké giira 2 kim loai nay. O tao, gia
tri 1C25 ctia Zn va As(III) lan luot 1 4,05 va 3,42mg/l, con IC50 1a 7,05 va
7,35 mg/l. Tuy nhién, v6i su thy tinh cta tring ciu gai, ting truéng cua tom Su
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va tom Rén lai cho két qua IC khac biét rd rét vé do doc gifra 2 kim loai nay
(Bang 4). Bang cha y nhat 1a trong khi IC25 va IC50 & cau gai la 0,21 va 0,28
mgZn/I thi véi As(IID) 1én tédi 16,13 va 49,27mgAs/1.

Bang 3. Két qua tinh gia tri EC50 cua cac sinh vat kiém dinh voi Zn va As(I1I)

Sinh vat CAu qai Au trung tom Sa Ca Chém
kiém dinh g (7 ngay) (7 ngay)
Zn (mg/lit) 0,49 2,46 10,57

As(TIT)(mg/lit) 62,11 4,48 5,73

Béng 4. Gia tri IC25 va IC50 cia cac sinh vat kiém dinh voi Zn va As(IIT)

. x| TEmM | e s Ca
Chét o Tao Cau gai Su Tém Ran Chém
‘2 . Chi so
kiem dinh A
(7 ngay)
0
Zn (mglity | 1C25% | 405 021 0,53 0,33 4,80
1C50% | 7,05 0,28 1,03 0,62 6,77
As(III) 1C25% | 3,42 | 16,13 | 4,04 4,14 5,20
(mg/lit) IC50% | 7.35 | 4927 | 6,97 9,49 6,90

Bang 5. Két qua tinh gi4 tri LC50 cua cac sinh vat kiém dinh v6i Zn va As(III)

Chét Hau | Vem |Tomsa | 2 | Mysis | p\remia
Kid . Chém | tom Ran
iém dinh @6h) | 96h) | (96h) | ‘et | (72 (48h)
Zinc 13,41 3,97 3,97 12,3 0,42 12,3
Arsenic 3,33 - 5,89 4,5 4,18 11,49

Gia tri LC50 (Lethal Concentration - Nong do gdy tir vong 50%) thu
duoc cho thay gia tri LC50 (Bang 5) ctia Zn cao nhit ¢ hau va Artemia, 13,41
va 12,3 mgZn/l. Trong khi d6 v&i As(III) gia tri LC50 cao nhét ¢ artemia —
11,49mgAs/l. Co thé théy artemia c6 kha nang chiu dung cao do doc cua 2 kim
loai nay. Gia tri LC50 thap nhit cia Zn dugc xac dinh ¢ mysis tom Ran —
0,42mg/1 va cua As(IIl) 1a & Hau — 3,33mg/l. Hau va cd chém kém nhay cam
v6i Zn, nhung lai nhay cam véi As(III) rd rét nhét so v6i cac loai sinh vat da
dugc kiem dinh.
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IV. KET LUAN

Hi¢u ung sinh hoc (Bioavailability) cia kém va arsen ddi véi céc loai sinh vat
bién khac nhau, & nhiing giai doan phat trién khac nhau c6 phan mg khéc
nhau. D4i véi arsen, hau, tom Su, mysis tom Rin va ca Chém c6 gia tri LC50
xap xi nhau, dao dong trong khoang 3,33 dén 5,89mgAs/lit, artemia 13 loai it
nhay cam nhét vdi arsen. Gia tri LC50 ciia kém cho thay mysis tom Ran nhay
cam nhét v6i Zn so véi cac sinh vat con lai, hau, Artemia va ca Chém cho gia
tri LC50 tuong tu nhau va déu it nhay cam, LC50 cua Zn ¢ vem va tom Su co
gié tri nhu nhau.

Do doc (Toxicity) ctia kém cao hon arsen ddi v6i hau hét cac loai sinh
vat dugc kiém dinh: tio don bao (IC25, 50% 96h), cdu gai den (EC50-1h), tom
Su, va tom Ran (EC, LC50 — 96h). Nguoc lai, d6i v6i hau (LC50-96h), ca
Chém (EC50-7d) doc tinh cua arsen thé hién manh hon kém, cling c6 nghia la
hau, Artemia va c4 Chém it nhay cam véi d6 doc cuia kém.

LOI CAM ON

Céc tac gia xin chan thanh cam on: Quy CIDA va dé tai cap Nha nudc KC.09-
07, da hd tro kinh phi va tao diéu kién thuan loi dé nghién ctru nay dugc thuc
hién. Chiing t6i ciing khéng quén cam on Phong Cong nghé nudi trong (Vién
Hai duong hoc), Khoa Thuy san (truong Dai hoc Nha Trang) va Cong ty san
xuit gidng Lig-Can Gid di cung cip vat mau sinh vat can cho kiém dinh.
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