TAP CHi KHOA HOC DHSP TPHCM Trén Thi Phwong Dung va tgk

) KHAO SAT SU' TAC PONG CUA ION CHI (Pb*)
LEN SU'PHAT TRIEN TIM VA XUONG SONG CUA AU TRUNG CA SOC
— ORYZIAS CURVINOTUS GIAI DOAN I- 10 NGAY TUOI

TRAN THI PHUONG DUNG’, TRAN BICH TRAM™

TOM TAT
Nghién citu dwoc tién hanh nham déanh gid tac déng cia ion chi (Pb*") & cdc nong
do 0; 20; 40; 60; 80, 100; 120; 140ug/L Ién qua trinh phat trién cd thé ca Soéc Oryzias
curvinotus giai doan tir I — 10 ngay tual Két qua nghién citu cho thdy, nong dé Pb* cang
cao thi khéng chi gdy dz tat xuang song ma con lam bién dang xuwong hop so. Ngoai ra,
theo sw tang dan cia nong do Pb** khao sdt thi chiéu dai cua du trung cd Soc giam theo
phuwong thirc tuyén tinh. Doi véi du tring cd Séc, cdc nong dg Pb** dwoc khao sat van
chwa lam xudt hién di tat tim mdc du Pb®* @a 1am thay doi nhip tim.
Tir khéa: ion chi, nhiém doc kim loai ning, phoi cé, ca Soc.
ABTRACTS

Investigating the influences of lead ion (Pb®*) on the development of heart and vertebrae
of the larvae of Oryzias Curvinotus during the post hatching period from day 1 to day 10

The research was carried out to evaluate the influences of lead ion (Pb?*) at
concentrations of Oupg/L; 20ug/L; 40ug/L; 60ug/L; 80pg/L; 100pg/L; 120pg/L and
140pg/L up on the ontogenesis of Oryzias curvinotus during during the post hatching
period from day 1 to day 10. The result shows that; the highest Pb** concentrations caused
not only vertebral deformities, but also distorted the skull bones. Moreover, the increase of
concentrations of Pb** decreased the length of the fish larvae proportionally. The
concentrations of Pb®* surveyed did not cause malformations of heart but it did increase
the hear rate.

Keywords: lon lead (Pb?*), poisoned by heavy metal, Embryo, Oryzias Curvinotus.

1. Mé diu

Hién nay, kim loai ning gdy 6 nhiém nghiém trong vi chiing khong bi phan hity
trong moi truong ciing nhu khong thé thiéu huy dugc. Ching hién dién va tich ty &
nhiéu nong d6 khac nhau trong hé sinh thai va trong chudi thirc an véi tinh bén vimg
cao. Céc hop chét kim loai ning c6 nhimg thanh phan khac nhau tac dong toi mang
luGi thie in cta sinh vat. Mot trong nhitng kim loai ning giy 6 nhiém trong moi
truong hién nay chinh 1a ion chi (Pb*). O Viét Nam hién nay, ca Sé¢ méi duge phéan
lap tai Trung tim Cong nghé Sinh hoc Thanh phé H6 Chi Minh; va céc thi nghiém tién
hanh trén loai ca nay dang 1a mot hudéng nghién ctiru méi, trién vong trong phong thi
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nghiém. Pic biét, cac nghién ciru vé di tat do tac dong cua doc t trén loai ca nay hién
dang duoc tién hanh rat phd bién, nham thir nghiém doc tinh cua ion chi di véi sy phat
trién cua ca Soc; tir d6 dua ra kién nghi dé danh gia ndng do doc chat tdi da c6 thé chap
nhan dugc va cung cap dir liéu cho viéc thiét 1ap tiéu chuan chat lugng nudce hién nay
dang bi 6 nhiém. Nghién ctru ndy, co ban dénh gia vé anh huong cua ion chi Ién sy
hinh thanh di tat & mdt s6 co quan trong co thé ca Soc.
2. Vatli¢éu va phwong phap
2.1. Vit li¢u .

Vit liéu su dung nghién ciru gom:

- Céc dung cu thay tinh dugc rira sach va hap, siy khir tring trude khi sir dung;

- Hé thdng kinh hién vi ddo nguoc duge gin phan mém chup anh NIS Elements
Fpackage version 3.2;

- Dung dich ion chi (trong loai mudi NaCl, KCI, Na,HPO, KH,PO, CaCl, MgSO,
NaHCOs;) sau khi pha dugc dung trong chai Duran sach. Str dung Stock nay dé pha ra
cac nong do thi nghiém;

- Hé théng 8 may suc khi cho cac bé nudi ca;

- Rong dung dé nudi ca duge nudi suc khi 24/24 gid va loai bo rong chét hang ngay;

- Thuc an nudi ca bao gom thirc an thuong pham dang vién nho. Ngoai ra, Bobo
(Moina sp.) cling dugc str dung 1am thirc an cho cg;

- Cé Soc (Oryzias curvinotus) ¢ giai doan 4u triing (1 - 10 ngay tudi) dugc nudi
trong moi truong Hank & cac nong do khac nhau (Hinh 1).

Hinh 1. C& Soc ¢ giai doan du tring (x20)

2.2. Phwong phdp nghién ciru
% B6 tri thi nghiém
Phoi ca Soc duge nudi trong moi truong Hank danh cho phdi co chira ion chi
tuong Ung cac ndng do khao sat. Au tring ca Soc sau khi no dugc chuyén vao moi
truong Hank danh cho ca c¢d chta ion chi tuong tmg cac nong do khao sat.
Cé Soc giai doan mdi né thanh cé du tring dugc nudi trong bé kinh 29cm x 18cm
x18cm, dung tich 3 lit c6 chira ion Pb%, twong g cac nong do khac nhau trong moi
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truong chuin 132 méi truong Hank nudi ca nham han ché su chénh l¢ch nhi¢t d§ gitra
moi trudng nude nudi va moi trudng bén ngoai.

- B tri bé nudi ¢ noi co anh sang vira phai. Ca duoc nudi theo quang chu ki 1a 14
gi0/10 gio. Po pH va nhiét do nudc 2 lan/ngay. Thuong xuyén theo doi d§ am va nhiét
do phong nuoi.

- Bé nudi ¢6 gin may suc khi dé cung cip lwong oxy can thiét cho ca. Trén miéng
bé nudi c6 tam chan dé tranh cac dong vat khac roi vao hoac ca nhdy ra ngoai do dac tinh
boi 101 nhanh va sy nhay cam cta ca véi mdi truong bén ngoai.

- Rong duoc cho vao bé dé 1am thirc an cho ca va tao moi trudng nudi.

- Bangay sau khi ca thoat nang, cho ca an dong vat phiéu sinh va 4u trling c6 trong
rong. Khi cé au truing I6n, cho cé an thirc an danh cho ca truong thanh 2/ngay.

- Thay nuéc cho ca 2 ngdy/lan.

- Tét ca 4u trling c& S6c sau khi né dugc quan sat dudi kinh hién vi soi ndi dé ghi
nhan nhirng phat trién bat thuong trong co thé dya vao trang thai boi, di tat xuong
song, di tat tim, phu thiing mot so co quan. Theo doi ti 1€ song cua ca di tat so vdi ca
binh thuong.

Anh huéng cua ion chi Ién nhip tim dugc khao sat bang cach quay phim dudi
kinh hién vi soi ndi va tir d6 so sanh nhip tim giita ca di tat va ca binh thuong. Mai
nong do quan sat 15/15 c4, thi nghiém duoc lap lai 3 lan.

¢+ Gay nhiem ion chi ¢ cac nong do khao sat

- Chon ca thé 4u tring khoe manh chuyén vao méi truong Hank theo cac ndng do
tuong ng ciia Pb¥: 50; 100, 150 pg/L va ddi chimg (0 pg/L). Theo dbi giai doan 4u
trung (1 - 10 ngay tu01) ghi nhan sy thay do1 cua chung qua tung ngay nuoi. Chung toi
quan sat c& au trung dé phan biét ca song t6t va ca Chet dudi kinh hién Vl soi noi ¢ vat
kinh x10. Sau d6, ching tdi hra chon dwgc 180 ca 4u tring phat trién tét vao 4 16 thi
nghiém, mdi 16 1ap lai 3 1an. C4 4u triing phat trién tot 1a ca khong mang cac di tat, cac
co quan phat trién binh thuong, nguyén ven. Sy phat trién cua ca au trung, ti 1¢ song,
cac dac diém di tat dugc quan sat bang kinh hién vi soi n6i va kinh hién vi dao nguoc.

+ Phuwong phdp khao sat vé dj tdt & tim trén du tring ca Soc

- Quan sét c4c di tat tim dudi kinh hién vi, dém ti 1& ca au trling bi di tat so véi tong
SO ca au trung trong tung 16 thi nghiém, thi nghiém duoc 1ap lai 3 lan.

- Khao sat nhip tim ca di tat so v4i nhip tim ca binh thuong: Pém nhip tim cua ca
au trung bi di tat va ca au trung binh thuong trong timg 16 thi nghiém. Str dung may anh
Nikon quay phim nhip tim cua au trung trong 1 phut, dudi vét kinh x5 cua kinh hién vi
soi noi. Thi nghiém dugc 1dp lai 3 1an, moi lan 15 ph6i/nong do. So sanh tai mdi nong
do nhip tim ca di tat vdi ca binh thuong dé khao sat mirc d6 anh huong.

+ Phwong phdp khdo sat vé dj tdt ¢ xwong séng trén du tring ca S6c
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- Quan sét di tat xwong séng dudi kinh hién vi, dém ti 1& ca 4u trlng bi di tat so voi
téng s6 ¢4 4u trung trong ting 16 thi nghiém, thi nghiém duoc 1ap lai 3 lan.

- Ghi nhan d6 cong xuong sdng ca di tit so vdi ca binh thuong: Po d6 cong truc
xwong sdng cua ci 4u tring bi di tit va c& du tring binh thuong trong timg 10 thi
nghiém va lap lai 3 lan, mdi lan 15 phéi/néng d0. So sanh tai mdi néng do thi nghiém
do cong truc xuong séng ca di tat so vdi ca binh thuong.

- Khao sat chiéu dai ca di tat so voi ca binh thuong: Po chiéu dai cua ca du tring bi
di tat va ca 4u triing binh thuong trong tirng 16 thi nghiém va ap lai 3 lan, mdi lan 15
ph0|/nong d6. So sanh tai mdi ndng do thi nghiém chiéu dai ca au trung di tat so voi ca
au trung binh thuong Tinh trung binh d6 cong truc xwong song cua cac ca 4u triing bi
di tat ¢ tung nong do de danh gla sy thay d6i ciia d6 cong truc xuong song.

® 10 20 o5 g 2 ;
T Chiéu dai co thé i /A9
SRR i1 - - Hllllll]lllllllll{lllllllll]llllllf:l?o

A

Hinh 2. Chiéu dadi co thé du tring ca S6c (X20)
Cach do chiéu dai: chiéu dai ciia u tring dugc tinh tir phan miéng dén hét phan
cuong dudi (két thuc xuong, co). Vay dudi khong dugc tinh vao kich thude au trung.
Phuong phap quy ddi kich thudc 4u trung: kich thudc ciia 4u tring sau khi dugc
do bang thudc do cua kinh hién vi thi dugc quy doi sang don vi mm bang cong thirc
sau:

L 1 A

= — X -
10 B

Trong do:

- L:chiéu dai co thé ca (mm);
- A: sb vach do dugec tir thude do caa kinh hién vi soi ndi;
- B:Dbdi giac vat kinh.

Tét ca sb lidu cua dé tai duge xu Ii theo cac thuit toan xac sudt théng ké bang
phan mém SPSS 20. Cac s6 lidu trung binh duoc trinh bay & dang X +SE. Mirc ¥
nghia dugc str dung dé kiém dinh sai khac c6 y nghia gitta cac nghiém thire 12 0,05 (p -
value < 0,05 thi su sai khac ¢d y nghia thong ké).

Xir 1i sai khac vé nhip tim, chiéu dai bang phuong phap phan tich phuong sai mot
nhan t6: ANOVA - One Way.
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3. Kétquavaban luin
3.1. Anh hwong cua ion chi |én sw phdt trién tim cia cd au trung

300 Nhip tim ciia Gu tring qua 10 ngay véi cic néng dé ion chi khdo sdt

250 -
Z 200 |
S .
(=% 1 Déi .
= 150 D(‘)l chung
£ B Nong do 50
E 100 - Nong do 100
=t ® Nong do 150
Z 50 -

O _
Ngay Ngdy Ngay ngay 4 Ngay Ngay Ngdy Ngay Ngay Ngay
1 2 3 5 6 7 8 9 10
NGAY

Hinh 3: Nhip tim ciia du tring ca S6¢ qua 10 ngay tudi ¢ cdc nong dé chi khdo sat

Ngay thi nhit, nhip tim trung binh ciia 4u triing & 16 ddi ching 1a 233,91 + 13,71
nhip/phut, ting tuyén tinh voi sy tang dan cua néng do Pb>*, tuy nhién anh hué’ng cua
Pb?" d& lam tim dap nhanh hon va bién thién theo su tang dan ctia ndng do Pb*". Nhip
tim cua 4u trung ting (2 — 10 nhlp/phut) tir ndng d6 50 dén 150 so v6i ddi chimg, su
khéc biét nay khong c6 ¥ nghia vé mit thong ké (p > 0,05).

Tir ngay thir 2 dén ngay thir 4, nhip tim trung binh cua au trlng ciing tang tuyén
tinh V6i su tang dan cua ndng do Pb2 Nhip tim ciia 4u trung tang (tir 4 — 10 nh1p/phut)
tur nong d6 50 dén 150 so vai dbi ching, su khac biét ndy ciing khong ¢ ¥ nghia vé
mit thong k& (p > 0,05).

Nhu vay, nh1p tim do dugc khac nhau ¢ céac glal doan phat trién va d4 tang 1én
cung voi sy tang nong do ion chi trong moi truong song cua 4u trting trong thoi gian tur
ngay thir nhat dén ngdy thir 4. Két qua nay c6 thé duoc giai thich nhu sau:

- Trong giai doan mdi thoat nang do ca khong con dugce bao vé bén trong vo phoi
ma da tiép xtc truc tiép vi moi truong c6 nhidm ion chi, ca chua kip thich nghi, cac bo
phén cta ca trong d6 ¢6 tim va vong tuan hoan trong c4 da dan hoan thién nén nhip tim
tang 1én. Mit khac, ion chi xam nhap truc tiép vao co thé c4 manh mé trong giai doan
thoét nang, su trao doi chat ting lén dé dép tmg véi sy thay d6i moi truong tir trong
phdi ra ngoai, va phan tng v6i chat doc nhu ion chi. Bén canh do, khi phdi thoat nang
ra ngoai trg thanh ca au triing thi &p luyc nude tic dong 18n ca au tring ting cao, dan
dén tang hoat dong tuan hoan ciing 12 mot trong nhitng nguyén nhan lam ting nhip tim.
Pong thoi, sy van dong boi cua ca trong giai doan nay ting dang ké doi hoi su cung
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cap oxy va cé&c chat dinh dudng ciing tang 1én, khi d6 tim phai hoat dong nhiéu dé dap
{mg nhu cau co thé ca.

- Au trung da dugc tiép xuc voi cac kim loai nang c6 ti 1¢ nhip tim cao hon so véi
nhimg nhom ddi chimg, didu ndy cho thay mdi quan hé giita phan mg trong moi
truong ciang thiang cua ca vai ion chi. Nguyén nhan céc hién tuong ndy cé thé 1a kim
loai nang gdy ra sy cing thang cho c4 dan dén sy gia ting cudng d¢ trao dbi chat va
tang cudng hoat dong ciia tim ca. Do d6 sy gia ting cudong do trao ddi chét dan dén su
gia tang nhip tim ¢6 thé 14 mot phan tng thich nghi cta ca 4u tring. Két qua nghién
ctru nay di xac nhan rang nhip tim 1a mot chi s6 dang tin cdy cta cuong do trao doi
chat trong qué trinh phat trién 4u trang c4 (Barbara J. 2002). [3], [10]

Tir ngdy thir 5 dén ngay thir 6, nhip tim trung binh cia 4u tring bién d6i theo
duong parabol véi sy ting dan cia nong do Pb2 Nh1p tim trung binh cao nhit & nong
d6 50 pg/L. Nguyén nhan cia sy ting giam ndy cé thé do:

- Au triing sau khi nd d& khong con dugc bao vé boi 16p vo nodn hoang va 16p
mang dém cing bao bén ngoai. Hai 16p nay hoat dong nhu mét hang rao ngan chén cac
hop chat doc hai xam nhdp. Chinh vi vay Pb?* véi n6ng do cao da tac dong truc tiép
dén co thé au triing, ion kim loai ndy xam nhap vao co thé qua da, mang, miéng giy
stress cho sy phat trién ciia 4u tring va lam tang nhip tim cia chung. [5]

Ngoai ra, vao ngay thir 5 ion chi dd xam nhap vao co thé ci giy tac dong nhat
dinh tai ndng do 50 pg/L. O ndng do 150 pg/L, nhip tim giam manh nhét trong giai
doan ndy so Vi cac 16 con lai 12 do ¢ ndng do ndy su tac dong ciia Pb>* 1én ca 4u tring
la manh mé& nhét kich hoat cac gen tao ra nhirng phan tu protein van chuyén ion chi ra
ngoai hay van chuyén dén gan dé dugc giai doc va bai tiét ra ngoai co thé dé giup vige
thich nghi, bao vé co thé c4 tranh tic dong ctia ion chi theo nhu nghién ctru vé sy thich
nghi cta co thé ca du tring voi moi trudng nhidém kim loai nang. [6], [8], [11]

Tir ngdy thir 7 dén ngy thir 10, nhip tim trung binh cia au tring giam tuyén tinh
theo su ting dan cua nong d6 Pb*. Sau mot thoi gian phoi nhiém, Pb?* tich tu da gay
anh hudng dén hoat dong sinh li sinh hoa cta tim 1am cho nhip tim sau khi ting dén
mot ngudng nao d6 s& bat dau giam dan. Nguyén nhan 1a do ion chi xAm nhap vao co
thé ca, tich Ity trong nhan té bao va lieén két voi cac tac dong truc tiép vao hé gen, néu
ion chi ¢ nong d6 thap c6 kha ning tac dong vao cac protein diéu hoa gen anh hudong
dén su tang ctia nhip tim (Hanas, 1999). [4]

Két ludn:

Déi véi ca Soc, ¢ giai doan du tring, Pb?* khong gy di tat tim co ban. Tuy nhién,
Pb?* d4 tac dong 1én sinh Ii sinh hoa, anh huéng dén nhip tim ctia c4 4u tring.
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3.2. Khdo sét di tdt xwong séng

Bdng 1. Chiéu dai (mm) cua du tring ca Soc tai cac nghiém thac khao sat

. Néng dd Pb** (ug/L)
Ngay
0 50 100 150

1 4,19 +0,11 4,16 + 0,14 4,15 + 0,11 4,08 + 0,11
2 4,24 + 0,15 4,21 +0,12*“ 4,19 + 0,10 4,15 + 0,07
3 4,29 +£0,12* 4,25 + 0,09 4,22+ 0,11*% 4,19 + 0,08
4 4,30 +0,11* 4,27 + 0,10 4,25 + 0,09"* 4,23 +0,10%
5 4,32 +0,10* 4,29 + 0,08 4,27 + 0,08 4,25 +0,09*%
6 4,34 +0,10* 4,31 + 0,08 4,28 + 0,08 4,27 +0,10%
7 4,36 +0,10*" 4,31 + 0,09 4,29 + 0,08 4,27 +0,08"%
8 4,37 £0,11* 4,32 +0,10 4,30 + 0,08 4,28 + 0,09
9 4,39 + 0,10 4,34 + 0,09 4,32 +0,08"" 4,30 + 0,09*7
10 4,40 + 0,08 4,35+ 0,11 4,33 + 0,08 4,31 + 0,08

a, b: thé hién sur khdc biét theo hang ¢ do tin cdy 95%

a, B, y: thé hién su khdc biét theo cét & dé tin cdy 95%

Két qua Bang 1 cho thiy rang, chiéu dai trung binh cua au triing giam tuyén tinh
theo sy tang dan ctia nong d6 Pb** & cac ngdy. Cu thé:

Ngay thi nhit, chiéu dai caa 4u trung duoc phoi nhiém Pb* ¢ cac ndng d6 50 —+
150 pg/L giam tuyén tinh theo sy ting dan ctiia nong d6. Tuy nhién, sy khac biét nay
khong cd y nghia vé mat thong ké (p > 0,05).

Ngay tha 2, chiéu dai cia du triing ciing giam tuyén tinh theo su tang dan cua
nong do6. Tuy nhién chi c6 chiéu dai trung blnh Cua au trung & ndng do 50 (4,21 +0,12)
va 150 pg/L (4,15 + 0,07) c6 su khac biét vé mat thong ké véi 16 ddi chung (4,24 +
0,15).

Tir ngay thir 2 dén ngay thir 10, chiéu dai cia au trling cing giam tuyén tinh theo
su ting dan ciia nong do Pb* & cac ngdy. Tuy nhién, su khac biét ndy khdng cé y nghia
vé mat thong ké (p > 0,05).

Nhu vy, tinh tir ngay thir 2 sau khi bét dau nuodi, su tang dan néng d6 Pb>* 34 anh
huéng dén kich thudce ctia u triing ca Soc, Pb** d& 1am cham ting trudng & 4u trling ca
Séc. Nguyén nhan:

- Chiéu dai ca giam do ion chi xdm nhap vao xwong, kim hdm qua trinh chuyén hoa
canxi bang cach trc ché sy chuyén hoa vitamin D, anh huong dén qua trinh hap thu
canxi vao xurong. Ion chi con géy hién tuong canh tranh véi Ca?* trong xwong, lam cho
su phat trién xwong bi han ché, ngoai ra cdn 1am xuong bi lodng va gay di tat & xwong.

[1], [2]
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- Mot sb tac dung ddc hai cua kim loai néng trén ca va dong vat khong xuong séng
thiry sinh nhu giam sy ting truong phat trién, ting su phat trién bat thuong, giam ti 16
séng. Tuy nhién, mang ca la mot trong nhimg co quan quan trong dé loai bé chat doc
nhung chua hoan thién khi méi thoat nang.

- Néu 4u triing c& SAc trai qua cac giai doan trudc d6 trong moi trudng co nhidm
ion chi thi & chung s& xuét hién stress man tinh. Stress ¢ thé mat di gia tri thich nghi
ctia n6 va tro thanh rdi loan chirc ning, ¢ thé dan dén sy trc ché ting truéng va giam
sirc dé khang véi tac nhan gay bénh.

Su phat trién chiéu dai va khéi luong xwong duoc xac dinh boi cac loai té bao khac
nhau: nguyén bao xuong, hiy c6t bao va té bao xwong. Sy khoang hoa cta xuwong chiu
su diéu hoa cta cac thanh phan hé thong diéu chinh bao gdm hormon cén giap, 1,25 —
dihydroxyvitamin D3 va calcitonin, cytokine va cac yéu t6 ting truong. Ion chi c6 thé
gién tiép lam thay ddi chirc nang té bao xuwong qua nhiing thay d6i trong su luu hanh cua
céc kich thich tb, dac biét 1a 1,25 — dihydroxyvitamin D3 va diéu chinh chtc ning té bao
xwong. Ton chi &rc ché qua trinh téng hop 1,25 — dihydroxyvitamin D3 1 chét kich thich
tong hop osteocalcin, mot loai protein do céc té bao xuong tong hop dé lién két canxi vao
xwong trong qua trinh khodng hda. San xuét osteocalcin suy giam c6 thé trc ché sy hinh
thanh xwong méi, ciing nhu trc ché sy hinh thanh céc khop. Ngoai ra, ion chi ¢6 thé 1am
giam kha nang cia cac té bao dé tong hop hoic tiét ra cac thanh phan khac cta cht nén
xwong, chiang han nhu collagen hodc osteopontin xwong. Nhiéu tac dung doc hai caa ion
chi trén chirc ning té bao xuong c6 thé duogc tao ra do su rdi loan cta kénh canxi va hé
thdng tin hiéu cAMP trong céc té bao xwong (Pounds, 1991) [7].

Tang trudng cla au tring ca va ca trudng thanh I rat nhanh. Tuy nhién, nhiéu
yéu t6 moi truong anh hudng dén ting trudng cua ca trong dé co cac chat doc hai.
Trong diéu kién t&i uu, ¢ nhiét d¢ thich hop va du thirc dn vé s6 lugng va chat lwong thi
c6 su gia ting tdi da ca chidu dai co thé va khdi lugng ca. Mit khac, trong c&c ving
nude bi 6 nhidm véi cac chat doc hai, vi du nhu kim loai nang, su phat trién cta ca thé
c6 thé bi e ché. Vi vay, chiéu dai co thé ca va s6 ca thé ton tai 12 cac chi sé danh gia
vé diéu kién moi truong (Sarnowski. P, Jezierska. B, 2007). [9]
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a-Di tat xwong hop so, b,c, -Dj tdt cot séng
Hinh 4. Dj tdt cd du tring tai cdc nong dé chi khao sdt duwdi kinh hién vi (x40)

P cong truc xwong song
40

35
30
25
20
15 ® Do cong truc xuong séng
10
5
0

Déi chimg  Nong d6 50 Nong do 100 Nong do 150
NONG PO (pg/L)

PO CONG (°)

Hinh 5. D¢ cong truc xuwong séng trung binh ciia cd du tng tai cdc nong do chi khdo sat

Qua két qua dudi kinh hién vi (Hinh 4) ching tdi ghi nhan duoc do cong cia ca
4u tring di tat, do cong truc xuong sdng & cac du tring mang di tat tir néng do 50 — 150
ng/L dao dong tir 8° — 59°. Pong thoi chiing t6i nhan thay rang, & ndng d6 50 pg/L, di
tat xuong séng hau nhu chi xuét hién ¢ duoi; dén néng do 100 pg/L, di tat xuét hién &
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cot sébng va sy cong cua truc xuwong ¢ ndng do ndy c6 sy ting 18n qua cac ngay va su
khéac biét nay c6 y nghia vé mit thong ké (p < 0,05) va ¢ nong d6 150 pg/L, di tat xuat
hién ¢ ca cot séng (su cong cia truc xwong séng ¢ su thay dbi qua cac ngay nhung
khéng c6 y nghia vé mat thong ké) va xuong hop so (tai ndng do 150 pg/L).

Nhu viy, Pb* d& anh huéng dén sy phat trién hé xuong cia 4u tring ca Séc. O
nong d6 Pb** cang cao hé xuwong cang bi anh hudng nghiém trong (Hinh 3,4,5). Nguyén
nhan 12 Pb? kim ham qua trinh chuyén hoa canxi nhu d4 giai thich & trén.

4.  Kétluan

Trong cac néng d6 cua Pb? dugc khao sat van chua lam xuét hién di tat tim déi
V6i du tring c& Soc (1 — 10 ngay tudi, tmg véi giai doan du tring). Tuy nhién, tai cac
nong d6 Pb?* khao sat da lam thay ddi nhip tim ctia 4u trling c& Soc.

Cac nong do ciia Pb?* dugc khao sat dd 1am xuat hién di tat xwong song di véi
au triing c& Soc (1 — 10 ngay tudi, tmg véi giai doan 4u tring). O ndng d6 cang cao thi
Pb?" khong chi gay di tat xwong sdng ma con 1am bién dang xwong hop so. Ngoai ra, tai
cac nong do khao sat, Pb®* ciing 1am thay ddi chiéu dai cua du trung ca Soc: chiéu dai
trung binh ctia du tring gidm theo tuyén tinh cing voi sy ting dan ciia nong do Pb?* &
céc ngay.
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