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1
MO DAU
1. Tinh cip thiét caa luan an

O Viét Nam, viéc danh gia tic dong cua chi (Pb?*) 1én dong vat
thity sinh cha yéu bang cac phuwong phap hoa ly, da co nhiéu cong
trinh nghién ctru nhung chua c6 sy danh gia mét cach toan dién, sau
sic 1én sy phat trién cua cac dong vat thuy sinh nhat 1a dong vat cé
xuong song.

Pé hiéu sau hon vé anh hudng tic dong cua chi (Pb2*) Ién qua
trinh phat trién ca ngua van can c6 nhiéu nghién ciru vé tac dong cua
n6 1én tat ca qua trinh phat trién tir giai doan phoi cho dén ca truong
thanh, sy thay d6i ciu trac gen, sy thay doi cdu tric md rudt va
budng trimg, nhip tim, tich tu chi trong ndi quan, co va xuong,... tir
do6 rat ra anh hudng tac dong cua chi (Pb?*) 1én co thé con ngudi.
Nén tac gia dé xudt dé tai nghién ctru 1a “Nghién ctru sy anh huéng
chi (Pb) d6i voi qua trinh phat trién cta ca ngua van (Danio rerio)’
1a hét strc cap thiét, c6 ¥ nghia vé khoa hoc va thuc tién cao nhim
cung cip cac co sé khoa hoc cho viéc danh gia anh huong kim loai
nang 1&€n dong vat thuy sinh, dong vat c6 xuong séng dac biét l1a con
ngudi. Dong thoi d6 ciing 1a tién dé s dung c ngya van nhu mot
sinh vat mo6 hinh thir nghiém, danh gia doc hoc, tinh khang thudc
trong y khoa, sir dung nghién ctru trong y hoc.

2. Muc tiéu nghién ciru caa luan an

Danh gi4 anh huong cua chi (Pb?*) 1én qua trinh phat trién cua
c4 ngua van (Danio rerio) giai doan phoi, du trung va ca trudng
thanh thong qua nhimg thay doi vé mat hinh théai hoc, mé hoc, mirc
d6 biéu hién gen. Gop phan lam co sé cho nhitng nghién cuau tiép
theo vé kha nang tich lily, anh huong cua chi (Pb?*) 1én con ngudi va
dong vat.
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3. Cac ndi dung nghién ctru chinh caa luan an
Pé thyc hién muc tiéu tong quét trén, tac gia da tién hanh thuc hién
cac muc tiéu cu thé sau:

Xac dinh sy anh huong ndng do chi 1én sy phét trién cua phoi ca
ngua van va dong thoi xac dinh ham luong tich tu chi (Pb?*) trong co
quan phét trién ciia ca ngua van (danio rerio).

Xac dinh anh huéng chi (Pb%) 1én cau tric md rudt va mo
budng trang cua c& ngua van (danio rerio) dung phwong phéap thu
nhan mau, cat 1at md”.

Xac dinh sy thay d6i biéu hién cac gen dap ung véi chi (Pb?*)
va cac gen kiém soét ton thuong ciia c& ngua van (danio rerio).

4. Y nghia khoa hoc va thuc tién

Két qua nghién ctru cua luan 4n di sdu vao nghién ctru doc to
cua ion kim loai chi tac dong Ién qua trinh phat trién ca ngua van.
Két qua nghién ciru 1a co sé khoa hoc cho viéc danh gia rai ro cua
kim loai ning 1én dong vat thiy sinh, dong vat c6 xuong song dic
biét 1a con ngudi. Pong thoi do ciling 1a tién dé sir dung c& ngua van
nhu mot sinh vat mé hinh thir nghiém, danh gia doc hoc, tinh khang
thudc trong y khoa, sir dung nghién cau trong y hoc.
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CHUONG 1. TONG QUAN
1.1.  Tong quan vé chi (Pb*)

Chi (Pb?*) 1a mét chat kim loai ning bén vimg trong cic hop
chat hitu co va vo co. Tuy nhién, tiép xtc v6i moi truong co chi
(Pb?*) c6 thé gay nhidm doc cho ngudi va sinh vat. Chi (Pb%) co thé
anh huong dén hé than kinh, hé tiéu hoa, h¢ tuan hoan va hé thong
mién dich cua con ngudi va sinh vat khac. Chi (Pb?) tich lity trong
c4 théng qua qua trinh hé hip, tiéu hoa, qua da va qua cac co quan bi
t6n thuong. Chi (Pb?*) xAm nhap vao co thé chii yéu qua hip thu chu
dong va khuéch tan thu dong. Su tich liiy sinh hoc trong dong vat
thity sinh tity thudc vao gidng loai, 6 tudi, dang doc t6. Kha ning
dao thai chi (Pb?*) phu thudc vao hdn hop kim loai, loai, dic diém
sinh hoc ctia cidc mo. Poc chit co thé thoat khoi duong mau va xam
nhdp vao cac mo, tai day doc chat duogc chuyén hoa sinh hoc, dao
thai va tich tu.

1.2.  Téng quan vé ca ngwa van

Ca duoc phan loai 14 16p dong vat thuy sinh c6 xuong song chit
yéu va 1a mot thanh phan khong thé thiéu cho cac chién luge kiém
tra doc t6. Ca ngua van 1a sinh vat dugc st dung phé bién & nhiéu
phong thi nghiém trén thé gidi tir kha 1au va trinh ty hé gen di dwoc
giai ma day du. Cac phan tich trén hé gen ca ngua van cho thay co
trén 12 nghin gen twong dong véi hé gen ngudi va khoang 70% gen
clia nguoi c6 it nhat mot gen twong dong trén ca ngya van. Vi vy ca
ngua van 1a md hinh thay thé d@iy htra hen cho nghién ctru doc hoc,
str dung cac giai doan sdng khac nhau cia ca dé thir nghiém doc tinh.
Hon nita, mot ¢4 cai co thé dé duge tir 50-200 trimg moi lan ghép, ca
ngua van c6 chu ky sinh san nhanh, phoi ca chi kéo dai 4-5 ngay,

trong thoi gian nay, au the ca chua c6 kha nang tu kiem an dugc nén
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chua duge coi 1a mot co thé dong vat. Do d6 viée st dung phdi
khong bi rang budc boi cac quy dinh nghiém ngit dbi voi dong vat
thi nghiém. Vi vy, mét lugng 16n phdi co thé duoc sinh ra mot cach
chu dong trong phong thi nghiém nén c6 kha nang dung pho6i danh
gia s6 lugng 16n cac chat thi nghiém. Trong qua trinh phat trién c4
ngua van, phoi hinh thanh sém va mot sb co quan ¢ ca ngua van kha
gidng v6i cac dong vat co xuong séng khac nhung toc do phat trién
nhanh.

Trong nhitng nim gan ddy c6 nhiéu nhom nghién ctru vé anh
hudng kim loai nang dén ca ngua van nhu Anandhan R va cong su
(2013) cho thiy nhom ciing anh huong dén su phat trién cua ca ngua
van, Xue song Zhao va cong su (2013) cho thiy hat ZnO lam cham
phoi ng va tang di tat & ca ngya van, Govind P va cong su (2014) chi
(Pb?*) gay doc tinh & dong vat va c4, Theo Zheng va cong su (2016)
khi cho c& ngua van tiép xdc véi kém, cadmium s& gay ra cac phan
g khac nhau ddi voi qua trinh oxy hda trong gan cta ca ngyua van.

Tai Viét Nam c6 mot s6 nhém nghién ciu kim loai ning anh
hudng dén ca ngua van nhu: Tran Thi Phuong Dung (2014) danh
gia su tac dong caa chi 1&n qué trinh phat trién phoi ca ngya van -
Danio rerio (Hamilton, 1822); Nguyén Thi Thuong Huyén, Poan
Lé Minh Hién, (2016) danh gia 4nh huéng cia nong do kém 1én sy
sbng cua 4u tring ca ngua van (1-7 ngay tudi); Nguyén Thi Thuong
Huyén, Tran Thi Trac Pao, Hoang Nghia Son, (2018) di danh gia
tac dong cua asen (As) lén qua trinh phét trién phdi ca ngua van.

Trén thé gidi va tai Viét Nam dé c6 nhiéu cong trinh nghién ctru
nhung chua c6 nghién ciru ndo hé théng day du vé anh hudng cua chi
dén hinh théi, nhip tim, mtc d6 phan tir dén c& ngya van, tich tu chi
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trong ndi quang, co va xwong & cac ndng d6 0,1, 1, 10, 20, 100ug/L
& cac giai doan phat trién 24h, 48h, 72h va 168h.

Viéc nghién clru tac dong ctia cac chat doc noi chung, chi (Pb?)
no6i riéng dén sinh vat thuy sinh can chon d6i tuong mé hinh dé
nghién ctru, tiét kiém chi phi, thoi gian ngan, mang cac diac diém gan
gidng con nguoi, dic biét 1a giai doan phat trién phoi thai 1a rat can
thiét dé hiéu biét sau vé co ché tac dong, mirc d6 nguy hai ciing nhu
dua ra khuyén céo nhim xdy dung cac vin ban phap quy vé bao vé
mdi truong va stc khde con nguodi trong diéu kién thuc té tai Viét
Nam 14 v6 cing cip thiét. Vi nhitng 1y do trén tac gia da tién hanh
thuc hién dé tai “Nghién ctiu sy anh huong chi (Pb) dbi voi qua trinh
phét trién ciia c& ngua van (Danio rerio) ”, mo hinh nghién ctru nay
nhan dwoc su quan tAm tir cac nha khoa hoc trén thé gi6i trong nhiéu
linh vyc nhu khoa hoc moéi truong, dugc hoc, hoa sinh hoc, y té,
nong nghiép, khoa hoc vat lidu. S6 lugng cac cong trinh nghién ciru
khoa hoc str dung phéi ca ngua van di ting qua cic ndm ciing minh

chung cho diéu nay.
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CHUONG 2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Thoi gian, dia diém nghién ctu

Thoi gian: Thang 1/2018 dén thang 1/2021. Tac gia tién hanh
chon lya con gidng, tién hanh nudi va cam tng cac nong do 6 nhiém,
phan tich két qua

Dia diém nghién cau: Phong Cong nghé Sinh hoc dong vat -

Vién Sinh hoc nhiét doi.
2.2. Vatligu

Céa ngua van (Danio rerio), trong giai doan truong thanh co
chiéu dai 3,62 + 0,04 cm va 1,00 + 0,48 g trong luong.

Hoa chat, bé nudi, kinh hién vi, may anh, dung cu hé tro thu va
luu mau, ...

2.3. Noi dung va phwong phap
2.1.1. Phwong phdp nuéi cd

Cé ngua van duoc nudi trong bé thity tinh, co dudng kinh 30cm,
s6 lugng ca nudi 50 con, theo ty 1é 1 duc: 2 céi. Chon ca truong
thanh c6 chiéu dai 3,62 + 0,04 cm va 1,00 + 0,48 g trong luong, hinh
thai dong déu nhau. C6 duoc nudi trong bé c6 suc khi dé dam bao
luong oxy hoa tan 6,5 + 0,7mg/L, pH= 6,5-7,5, nhiét do 28-32°C,
thirc an cua cé la rong va sinh vat phu du.

Ca d6i chimg 1a ca dwoc nudi trong bé nudc khéng c6 nong do
ion kim loai chi.

Cé sinh san 14 ca dugc nui trong bé nudc khdng cé nong do ion
kim loai chi, sau khi c4 dé tring tac gia tién hanh thu phoi dé thuc
hién cac thi nghiém.

Do lap lai cua ting thi nghiém la 3 (n=3).

2.1.2. Thi nghiém dgc tinh
Moi truong ddi chimg: nude khdng nhidm chi (Pb?*).
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Moi truong khao nghiém: nuéc khdng nhiém chi pha véi chi
(Pb?*) & céc ndng do 0,1pg/L, 1pg/L, 10pg/L, 20ug/L, 100ug/L.

Méi truong nude d6i chirng va cac nong do chi (Pb?*) ludn duy
tri pH= 6,5-7,5, nhiét o 28-32°C.

MJi bé thi nghiém chira 50 phdi (ph6i sau khi thu tinh).

Mai thi nghiém lap lai 3 1an (n=3).
2.1.3. Anh hwéng cia chi (Pb?") 1én ty 1 phat trién phdi ca ¢ cac
giai dogn khac nhau

Pém sb phoi né song trong tong sé phdi, quan sat mot sb bat
thudng cta phdi va xac dinh sé phdi ng, tim ra ty 1¢ % phoi séng &
cac noéng do khac nhau, méi nong do thi nghiém sir dung 50 phdi ca
ngua van ¢ giai doan 1-2 té bao, quan sat hinh thai, sic séng va theo
doi ty 1& sdng chét cua phoi sau cac giai doan phan chia (giai doan
24h, 48h, 72h va 168h) dudi kinh hién vi, mdi thi nghiém duoc lap
lai 3 1an. Phoi séng 1a phdi khoe manh va ¢ kha ning phat trién ¢
cac giai doan tiép theo, khong di tat, khdng chét.
2.1.4. Anh hwéng cia chi (Pb?*) 1&n nhjp tim phoi c& ¢ cac giai
doan khac nhau

Xac dinh nhip tim & cac nong d6 khac nhau, mdi nong do thi
nghiém sir dung 50 phdi c& ngua van & giai doan 1-2 té bao. Phoi dén
giai doan 48h va 72h, phoi dwoc hat bang 6ng hat nhya mém véi
duong kinh 3 mm. Sau d6, cho vao dia petri duwong kinh 60 mm cé
chira ¢ moi truong twong tng dé au tring co thé song dugc. Pua
mau 1&n kinh hién vi ddo nguoc, dat dudi vat kinh X10, sir dung may
anh Canon quay phim nhip tim 4u triing trong 1 phat, mdi thi nghiém
lap lai 3 1an. Phoi séng 1a phoi khoe manh va c6 kha ning phat trién
& cac giai doan tiép theo, khdng di tat, khéng chét.
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2.1.5. Xdc dinh ham lwong tich tu chi (Pb*) trong co quan phat
trién ciia ca

Str dung 50 phdi ca s& dugc nudi trong moi truong ddi ching,
moi truong ¢ chira cac nong do6 Pb?*, phdi ca dugc nudi dén giai
doan truong thanh (3 thang tudi). Sau 90 ngay tién hanh thu ca. Phoi
ca duoc thu va nudi trong dung dich Hank. Moi truong thu dugc gitr
& 4°C cho dén khi phan tich. Chi tiéu danh gia: Ham lwong chi (Pb?*)
ton du trong co thé c4 theo tiéu chuin AOAC 999.11. Sur dung
phuong phap do quang phd hap thu nguyén tir sau khi tro hoa kho dé
xéc dinh tich tu chi trong c& ngua van.

2.1.6. Pdnh gid anh hwong cia chi (Pb?") 1én cdu trdc md rugt va
md buéng trieng

Pé danh gia anh huong chi (Pb?*) I1én ciu trdc mé rugt va mo
budng tring cua c& ngua van, c& s& dugc nudi trong méi truong co
chira nong do Pb?* tir giai doan phdi dén 90 ngay tudi. Sau do6 thu
nhan ca, gay té ca bang Lidocain 2%, mé ca dé lay cac mau rudt va
budng trang, mai thi nghiém lap lai 3 lan.

Str dung phuong phap nhuém hematoxylin- eosin (HE) dé xéac
dinh anh huong cua chi (Pb2*) 18n cau tric mé rudt, mé budng tring.
2.1.7. Phwong phdp tach chiét RNA

Phoi sau khi thuy tinh, lva chon phdi khdng di tat, dong déu vé
hinh thai, cho 100 phdi vao mdi bé thity tinh ¢ chira cac nong d¢ thi
nghiém khac nhau. Phoi duoc nudi dén giai doan 24h bat dau thu 40
phéi, 60 phoi con lai trong 16 thi nghiém dugc nudi dén giai doan
168h tién hanh thu c4, mai thi nghiém l3p lai 3 lan. Mau dugc thu
tién hanh RT-PCR. (Chon nhiing cé thé khéng di tat vé hinh thai, ca
dugc thu va bao quan mau mé trong dung dich con 70 d¢, ta am 40
).



Real-time RT-PCR

Su biéu hién gen dugc dinh lugng bang phuong phap Real-time
gRT-PCR vai kit PCRBIO 1-Step RT-PCR Kit).

- Phan tich dinh lugng twong di su biéu hién cac gen:

Phuong phap 224¢ (Livak) (Real-time PCR Applications Guide
— Biorads).

Phuong phap 224t dugc ap dung dé danh gia muc d6 biéu hién
tuong ddi sy biéu hién gen. Phuong phép nay gia dinh ring ca gen
dich va gen tham chiéu duoc khuéch dai vai hiéu qua gan 100% va
trong pham vi 5% ciia mdi gen. Pé xac dinh su khéc biét twong ddi
trong mirc do biéu hién cua gen dich & cac mau khac nhau, phuwong
phap 24 dugc thuc hién theo cac budc sau:

- Chuén héa gia tri Cr cua gen muc tiéu véi gen tham khao
cho ca mau thi nghiém va mau hiéu chinh:

ACt(miu) = Cr(muc tieu, mau) = CT(tham chiéu, mau)

ACr(chuin) = Crmuc tigu, chuan) = C(tham chidy, chuin)

- Chuan hda gia tri ACt cua mau thi nghiém véi ACT cua mau
chuan: AACt = ACtmiu) - ACT(chuin)

- Cubdi cang, ty 18 biéu hién dugc tinh theo cong thuc: Ty 18
biéu hign = 2-44Ct

Chi tiéu danh gia:

- Sy thay ddi biéu hién gen dap wng véi kim loai nang.

- Su thay ddi biéu hién gen kiém soét ton thuong DNA.

Két qua thu duogc 12 sy tang (hay giam) theo ty Ié cua gen dich
trong mau thi nghiém twong quan véi mau chuan va dugc chuan héa
theo su biéu hién cua gen tham chiéu.

2.1.8. Phwong phap thong ké
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Céc s6 lidu duoc xir ly va phan tich bang phan mém Sigmaplot
11.0 dé so sanh su khéc biét trén tit ca cac chi tiéu thuc hién trén cac
nhom khao sat. Sé liéu duoc trinh bay & dang X + SD. C4c mAu c4
phan tich duogc lap lai ba lan va danh gia su khéc biét gitra cac nong
d6 thuc nghiém bang céch s dung ANOVA dé thong ké gié tri trung
binh va phuong sai twong tng. Sau khi so sanh bang ANOVA, két
qua duoc coi la c6 gié tri khac biét dang ké khi P< 0,05.
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CHUONG 3. KET QUA VA THAO LUAN

3.1. Anh hwéng cia chi (Pb%) I&n ty 1 phat trién phdi ca & cac
giai doan khac nhau

Trong qué trinh nudi va phéi ca ngua van vai ty 18 2 ca cai va 1
ca duc trong bé nudi ta thu dugc lugng phéi tét, cau tric phdi trong
sudt. Sau qua trinh thu phéi thi phoi s& dugc nudi trong méi trudng
nuéc co chaa chi (Pb%) phu hop & cac nong do 0,1pg/L, 1ug/L,
10ug/L, 20pg/L, 100ug/L. Méi 16 thi nghiém chira 50 phdi ca va
duogc 1ap lai 3 1an véi chu ky 14 gio sang va 10 gio toi. Phoi chét
duoc dém va loai bo hang ngay trong suét qué trinh quan sat.
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Hinh 3.1. Hinh thai cia phdi  Hinh 3.2. Thé hién ty 18 % phoi
ca ngua van; A-binh thuong; song giai doan hinh thanh 26 dot
B, C-bat thuong song (22h).

Két qua phan tich ty 18 (%) phoi sng & cac giai doan c6 ndng
d6 chi (Pb%) gy nhidm. Dya vao két qua hinh 3.2 ta c6 thé thiy, ty
1¢ phoi sdng trung binh & cac 16 thi nghiém c6 xu huéng giam theo
su ting dan cua ndng do (Pb?) thyc nghiém. Bién dong tir 98,33% -
4,17% (P<0,05). Trong cac ndng do phat trién phdi ca ngwa van, ty 16
phoi sdng & cac 16 ddi ching cao hon cac 16 thuc nghiém. Giai doan
hinh thanh 26 d6t séng (22h): ty 1& phoi sdng & cac ndng do 0,1pg/L
va lpg/L giam nhe so véi 16 dbi chung, giam 1,83%-1,67%
(P<0,05); ty 1& phoi sdng ¢ nong d6 10pg/L-100 pg/L so vai 16 ddi
ching giam 3,33%-5%.
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Giai doan hau hong (48h): ty

1¢ phoi song ¢ 16 dbi chung 1a cao ...
nhét (95,83%) va ty 1¢ phoi song & Ew
nong do nhiém chi (Pb?*) 100pg/L =
1a thip nhit (88,33%), ty 1é phoi &
séng & nong do 0,1pg/L va Ipg/L

nc 0,1 pgd  lpgl  1l0pgd 20pgd 100 pgd

Hinh 3.3. Thé hién ty 1¢ %

so voi 16 dbi chimg giam 1,67%- nn
v g8 ° phoi song giai doan 48h

3,33% (P<0,05), trong khi d6 ty 1¢
phoi sdng & ndng do 10pg/L va 20pg/L so véi 16 ddi chimg giam
5%-7,5% (P<0,05).

Giai doan thoat nang (72h): ™
ty 1& phdi sébng & noéng do
01ug/L-1ug/ll so véi 16 dbi Ee
chimg giam nhe tir 4,17%-5%, ty = I I
16 phoi séng & cic nong do L e ot
10pg/L-20pg/L so véi 16 ddi

. Hinh 3.4. Thé hi¢n ty 1¢ %
chimg giam 13,33%-21,67%, ty 1¢  phgi séng giai doan 72h

=

T§ 1é % phii shng
k3

phoi séng & ndéng do 100pg/L so
v6i 16 dbi chimg giam 43,33% (P<0.05).

Giai doan cudi cung la giai ™

doan ti€u noan hoang (168h) c6 zw
su thay doi ty 1é phoi sdng 16 rang 543 I
] - L]

nhét: ty 18 phoi sdng cao nhat 616 ~ =
d6i chiung (90,83%), ty 18 phoi  * s ot twt owr e e
song o nong do 0.1ug/L va lng/L  Hinh 3.5, Thé hién ty 1& %
so v6i 16 ddi chung giam tr  phdi song giai doan 168h
13,33%-20,83% (P<0,05), ty 1¢
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phdi sdng & ndng 10pg/L-100pg/L so véi 16 ddi chimg giam manh tir
84,17%-86,67% (P<0,05) dat ngudng gay chét LC50%.
3.2. Anh hwéng cia chi (Pb?) Ién nhip tim phéi ca & cac giai

doan khéac nhau

O giai doan thoat nang nhip
tim cua phoi duge gdy nhiém chi
(Pb?*) & cac ndng d6 0,1, 1, 10, 20,
100pg/L  ting dan tr 8=21
nhip/phtit so véi nhip tim cta phoi
& 16 d6i chung (P< 0,05). Doi véi
giai doan hau hong nhip tim cua
phoi & ndng d6 0,1ug/L ting khong
dang ké so véi 16 dbi ching, con
nhip tim cta cic phdi ¢ cac nong
do 1, 10, 20, 100pg/L so voi 16 ddi
chung tang 1€n tir 11+26 nhip/phut.
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Do 00pgl  Lpgl  lopgl  20pgl 100 pgd
m Thoit nang (48h) = TTin hong (72h)

Hinh 3.6. Biéu do thé hi¢n
nhip tim cua phéi ca ngua van
tai cac nong do chi (Pb%)
dugc thuc nghiém ¢ giai doan
48hva 72h. P <0.05

3.3.  Xaic dinh ham lwgng tich tu chi (Pb?") trong co quan phat

trién caa ca

Duya vao két qua co thé thay,
lwong Pb?* tich tu trong ndi quan
Cc4 ngua van ¢ nong d6 100pg/L
chiém ty 1& cao nhat (12,31pg/g)
va cao gap 12,31 lan so véi ndng
d6 10ug/L, gip 25,12 lan so voi
nong do 1ug/L, gip 32,39 lan so
véi nong do 0,1pg/L. Ddi véi 16

14.00

2/8)
=

@ 1200
1000

8.00

[t

6.00
4.00

Mite do tich tu Ph

2.00 a
bC 0.1 pgl 1ugl 10 pgl 100 pg/l

Hinh 3.7. Lugng Pb? tich tu

trong noi quan ca ngua van

d6i chung ty 1 12 0%, ching to lwong Pb? khdng tich ty trong co thé

ca.
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Lugng Pb?*tich tu trong co va
xuong c4 nguwa van thé hién ¢
(Hinh 3.8) cho thiy, nong do
100ug/L chiém 2,22ug/g va cao
gap 3,1 1an so véi ndng do 10ug/L,
gap 8,2 lan so véi nong do 1pg/L
va nong d6 0,1pg/L. Béi véi 16 ddi
ching chwa nhan thiy sy hién dién
cua chi & nhom déi ching.

180
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4140

£120

F

= 1.00

.80

=

= 0.60

=040
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DO 0.1 peil 1pgl 10 g/ 100 g/l

Hinh 3.8. Luong Pb?* tich tu

trong co va xuong ca ngua van

3.4. Anh hwéng cia chi (Pb?*) 1én cau tric md

CAu triic md rudt caa ca ngua
van ¢ sy thay ddi cac 16ng nhung
tang khi ca tiép xdc véi ndng do
Pb% cao twong ung. O ndng do
0,1pg/L dén 100ug/L déu ting ty
I& 16ng nhung so véi 16 dbi ching
va c6 su khéc biét vé mat théng ké
(P<0,05), tuy nhién su chénh léch
khong qua lén gitta cac ndng do.
Gia tri trung binh 16ng nhung &
nong do 10pg/L, 100pg/L gap 2
lan so véi 16 dbi chung.

Céu triic md budng tring cua
c4 ngua van co sy thay ddi khi ca
tiép xtic véi ndng do PbZ* cang cao
thi ty 18 cac hat lipid cang giam. O
ndng d6 0,1pg/L dén 100pg/L déu

gnm
=0.033
E
R
E
Z0025
= 0
=
S0015
= 0.0
20,005
& 0.003
] '
bC 0,1ngil Ipgl 10pgl

Hinh 3.9. Thé hién su anh

huong cua cac nong do Pbh*

100ug]

cam ing lén rudt

a

bC O.1pgil Lugl 10pg1 100ug1

Hinh 3.10. Thé hién su anh
huong cua cac néng do Pb?

cam ung 1én budng tring

giam ty 1& cac hat lipid so v6i 16 @i ching, c6 su khac biét v& mat
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thong ké (P<0,05), tuy nhién sy chénh léch khong qua 16n giita cac

nong d6. Nong do 100pg/L giam nhidu nhét, giam 2,2 1an so véi 16

dbi chung, tiép theo 1a nong d6 ndéng do 10ug/L, nong do 1pg/L,

nong do 0,1pg/L. Pidu d6 ching té ndng do ion chi ting thi s6 luong

hat lipid trong rudt giam.

3.5. Panh gia sy thay d6i biéu hién cac gen dap wing véi chi
(Pb?") va cac gen kiém soat ton thwong ciia ca ngwa van.
3.5.1. Pdnh gid sw thay doi biéu hign gen GADDA45A va kiém soéat

ton thwong

Két qua danh gid real time
RT-PCR cua gen GADD45A giai
doan 24h gilta cac nhoém thi
nghiém cho thay tat ca cac nong do
thi nghiém déu c6 sy thay ddi vé
mac dd biéu hién gen, nhoém
0,1pg/L va nhom Ipg/L muc do
biéu hién gen giam v&i nhom ddi
ching, nhom 0,1pg/L giam gan 1,6
lan, nhom lpg/L giam 11 lan so
v6i nhom d6i ching. Nhung nhom
10pg/L ¢c6 su ting biéu hién gen va
ting gip 1,6 lan so voi nhom
1ug/L.

Két qua danh gia real time
RT-PCR cua gen GADD45A giai
doan 168h gilta cac nhom thi
nghiém cho thay tit ca cac nhom

thi nghiém déu c6 muc do biu

Mirc uohiéumgn RNA

|

H|nh 3.11. Su thay doi mRNA
cua gen GADDA45A giai doan

24h gitra cac nhdm thi nghiém.

08
0.6
).

0

0.1 pgiml 10 pgéml

Mirc @ hiéu hién RNA
=

Hinh 3.12. Sy thay d6i mRNA
cua gen GADDA45A giai doan
168h gitra cac nhém thi nghiém.
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hién gen giam so v6i nhom d6i ching, nhoém 0,1pg/L va nhém 1pg/L

murc d0 bi€u hién gen gan nhu giong nhau va giam 4 lan so véi nhom

d6i chimg, nhém 1pg/L giam 3 lan so véi nhom ddi chung. Tuy

nhién, nhém 10pg/L c6 sy ting biéu hién gen tré lai so véi nhom

0,1pg/L va nhom 1pg/L va tang gap 1,5 lan.
3.5.2. Pdnh gid sw thay doi biéu hign gen GADD45G va kiém soat

ton thwong

Két qua danh gia real time
RT-PCR cua gen GADD45G giai
doan 24h gita ca&c nhom thi
nghiém cho thiy: nhém 0,1pg/L,
1ug/L, 10pg/L c6 mic do biéu
hién gen ting dan theo ndng do
cang cao dan dén muc do biéu hién
gen thay ddi cang lén, khong thay
ddi nhiéu so voi nhém dbi chang.

Mie dj biéu hién RNA
w

7

0 -— [ [ |

nC 0.1 ugil 1 gl 10 pgil

Hinh 3.13. Sy thay doi
MRNA cua gen GADD45G
giai doan 24h gitra c&c nhém

thi nghiém.

Nong d6 1pg/L c6 sy tang biéu hién gen va ting gap 2,3 1an so V6i

nhom d6i chung. O ndng d6 10pg/L ting manh biéu hién gen va ting

gap 17 1an so v&i cac nhom ddi ching.

Két qua danh gia real time
RT-PCR cua gen GADDA45G giai
doan 168h gilta ciac nhom thi
nghiém cho thay: nhom 0,1ug/L va
nhom 10pg/L mic d6 biéu hién
gen gin nhu giéng nhau va giam
10 1an so véi nhom déi ching. Tuy
nhién, nhém 1pg/L lai co su ting

bicu hién gen so v6i nong do

Mire d bicu hién RNA

Hinh 3.14. Su thay ddi mRNA
cua gen GADDA45G giai doan

168h gitra cac nhdm thi nghiém.
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0,1pg/L va nhom 10pg/L va ting gép 2,4 lan.
3.5.3. Pdnh gid sw thay doi biéu hign gen SOD1 va kiém soét ton

thuong

Két qua danh gia real time
RT-PCR cua gen SOD1 giai doan
24h gitra cAc nhom thi nghiém cho
thidy: nhom 0,1pg/L, 1lpg/L va
10pg/L mie d6 biéu hién gen ting
so véi nhom déi ching, nhoém
0,1pg/L, 1pg/L c6 miac do biéu
hién gen tang nhe so vai nhom dbi
ching. Tuy nhién, nhém 10ug/L
lai bit dau co sy ting biéu hién gen

Mire d biu hién RNA
.

s

0 - | [ ]

e 0.1 gl 1 pgrl 10 pgdl

Hinh 3.15. Sy thay doi
MmRNA cua gen SOD1 giai

doan 24h gitra cAc nhom thi

va tang hon 14 1an so vé&i cac nhém con lai. Nguyén nhan cé thé Ia
do thoi gian va nong d6 0,1pg/L, 1pg/L chua du lam thay doi mic
d6 biéu hien mRNA. Nong do 10ug/L di bat dau c6 su thay doi

manh so v&i nhoém d6i ching.

Két qua danh gid real time
RT-PCR cua gen SOD1 giai doan
168h gilta cac nhom thi nghiém
cho thay: nhom 0,1pg/L va 1pg/L
mirc do biéu hién gen gan nhu
gidng nhau va giam 2.5 1an so véi
nhém d6i ching. Tuy nhién, nhém
10pg/L 6 su tang biéu hién gen so
v6i nhém 0,1pg/L va nhom 1ug/L

RNA

hi

=
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2
=

di
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[iX]

0.6

b

0.4
0.2 I

0
BC 0.1 ped
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| I
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Hinh 3.16. Sy thay ddi
mRNA cua gen SOD1 giai

doan 168h gitra cac nhom thi

va tang gap 1,5 lan. Mitc d6 biéu hién & nhém d6i chimg gap 2 14n so

10pg/L.
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3.5.4. Pdnh gid sw thay doi biéu hién gen SOD2 va kiém sodt ton

thwong

Két qua danh gia real time
RT-PCR cuta gen SOD2 giai doan
24h gitra cac nhom thi nghiém cho
thdy: nhom 0,1pg/L, 1pg/L c6 mic
d6 biéu hién gen gan nhu gidng
nhau va tuong duong so vdi nhom
dbi chimg, ndng do 0,1pg/L co su
giam nhe so véi nhom ddi chimng.
Tuy nhién, nhém 10ug/L lai c6 sy

tang biéu hién gen va ting gap 14

S B = & »

Mirc di biéu hign RNA

BB o s

o mim [ |

Hinh 3.17. Sy thay d6i mRNA
cua gen SOD2 giai doan 24h

gitra cac nhém thi nghiém.

lan so v&i nhdom do6i chirng, nguyén nhan tang c6 thé doc chat ion chi

& ndng d6 10pg/L da du lidu lugng lam thay doi gen SOD2 trong giai

doan 24h.

Két qua danh gia real time
RT-PCR cta gen SOD2 giai doan
168h gitta cac nhom thi nghiém
cho thdy: nhom 0,1pg/L, nhom
lpug/L va nhém 10pg/L muc do
biéu hién gen gan nhu gidng nhau
va giam khoang 2.3 1an so voi
nhém dbi chimg. Tuy nhién, nhom
1ug/L c6 mirc biéu hién gen cao so
véi nhom 0,1pg/L va 10pg/L.

Mirc o biéu hién RNA

=

P

Y

B a
I I |
0 I
B

0.1 pgll 1pgil 10 pgil

Hinh 3.18. Sy thay d6i mRNA
cua gen SOD2 giai doan 168h

gitra cac nhém thi nghiém.

3.5.5. Ddnh gid sw thay doi biéu hign gen MT2 va kiém sodt tén

thuwong
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Két qua danh gid real time
RT-PCR ctua gen MT2 giai doan
24h gitra cdc nhom thi nghiém cho
thdy cac nong do ion chi thi
nghiém déu gay anh huong dén gen
MT?2 giai doan 24h, nhém 0,1pg/L
va nhém lpg/L cb6 mic do biéu
hién gen gan nhu gidng nhau,
khong thay ddi nhiéu so véi nhom
doi

chung. Tuy nhién, nhom

0

Mire di iéu hién RNA.

, W [

Hinh 3.19. Sy thay doi mRNA
cua gen MT2 giai doan 24h

gitta cac nhém thi nghiém.

10pg/L ting manh biéu hién gen va ting gap 9 lan so nhom ddi

chirng va 8 1an so voi ndng d6 0,1pg/L, 1pg/L.

Két qua danh gid real time
RT-PCR ctua gen MT2 giai doan
168h gitta cac nhom thi nghiém
cho thay: nhom 0,1ug/L va nhom
1pg/L mic do biéu hién gen gan
nhu gidng nhau va giam 5 lan so
v6i nhom dbi chimg. Tuy nhién,
nhém 10pg/L lai c6 sy ting biéu
hién gen so v4i nhom 0,1 pg/L va
nhém 1pg/L va ting gap 2 lan. O

e di biéu hign RNA
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Hinh 3.20. Su thay d6i mRNA
cua gen MT2 giai doan 168h

gitra cac nhom thi nghiém.

nhém 100pg/L mic d6 biéu hién gen ting manh so véi cac nong do

0,1pg/L, 1pg/L, 10ug/L va ting gap 6,5 lan so v6i nhom 0,1pg/L va

1pg/L, ting gap 3,2 1an so v6i nhoém 10pg/L.
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KET LUAN VA KIEN NGHI

1. Kétluan

Luan an danh gia duoc tac dong cua chi (Pb?*) Ién qua trinh
phét trién cia cac giai doan c& ngua bao gom ty Ié % phdi song, su
thay d6i nhip tim, xac dinh ham luong chi (Pb?*) trong co thé, danh
gid anh huong cua chi (Pb?*) 18n md ruét, budng tring, danh gia su
thay d6i cac gen va kiém soat ton thuong GADDA45A, SOD1, SOD2,
GADDA45G, MT2.

Chi (Pb?*) 1am giam ty lé séng ctia phdi va au tring ca ngua van
qua cac giai doan phat trién theo su ting dan giira cac nong do khao
sat. Ngoai ra, chi (Pb") gay ra anh huong dén hoat dong sinh Ii cua
ca: 1am giam ty 1& ng cua phdi, uc ché qua trinh phat trién cua phoi
va 4u trung, gay ra di tat cho ca nhu cong c6t séng, phti mang tim,
pht bung, phu mét, 1am mat sic t cua c&; nhip tim ciing ting theo sy
tang cua tirng néng do khao sét.

Sy phoi nhiém vai chi (Pb?*) 1am thay d6i sy biéu hién muc
phién md caa cac gen GADD45A, GADD45G, SOD1, SOD2, MT2.
Real time RT-PCR da cho thay dugc sy sai léch gen trong qua trinh
hip thu chi (Pb%) ciia c& ngua van & giai doan 24h va 168h.

Sy tdn tai cua chi (Pb?*) va tac dong cia nd dén con ngudi va
sinh vat Ia khong thé luong trude. Kha nang hap thu bang hé thong
hd hap va tiéu hoa di phan phdi cac chat doc hai trong tat ca cac bo
phan cua co thé, gay anh huong dén sic khoe cua con nguoi va sinh
vat. Nghién ctru nay da xac dinh sy ¢ mat cua kim loai nang va
nhitng tac dong tiéu cuc trong co thé ca ngua van da cho thidy mbi de
doa nghiém trong ddi véi sinh vat ciing nhu stc khoe con ngudi. Két
qua ma nghién ciru nay thu duoc s& 1a co s dé dong gop cho nhiing
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nghién ciru tiép theo trong turong lai huéng dén cai thién méi truong
nham bao vé sic khoe con ngudi va sinh vat.

Ham luong chi (Pb?) tich tu trong toan bo co thé ca ngua van
truong thanh c6 chiéu hudng ting 1én theo néng do gay nhiém. Do
d6 cho thay kha nang tich lily sinh hoc cua vi sinh vat trong sinh vat
bién va méi de doa nghiém trong ddi véi hé thuy sinh va suc khoe
con nguoi.

2. Kién nghi

Tiép tuc c6 nhitng danh gia sau hon anh huong cua chi thong
qua biéu hién cua gen lién quan dén sy phat trién cua phoi ca.

Panh gia ciu tric cac co quan lién quan dén sy chuyén hda cua
gan, than.
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NHUNG PONG GOP MO| CUA LUAN AN
Nghién ctru day dia ¢ hé thong chi (Pb?*) anh huéng dén mot
s6 dac diém sinh hoc trong giai doan phét trién phat trién cia ca ngua
van. Lan dau tién c¢6 nghién cau anh huong chi (Pb?*) d&én mic do
phan tir &én c4 ngya van.

Nghién ciru ndy déng gop méi vé viéc nghién ciru tac dong cia
chi (Pb*) Ién sy phét trién cua ca ngua van, mot loai ca dugc sir
dung rong rai trong nghién ciru sinh hoc. N6 cung cap thong tin méi
vé cac co ché phan tng sinh hoc va anh huéng cua chi (Pb?) dén céc
giai doan phat trién cua ca va cung cap co so cho viéc phat trién cac
phuong phép danh gia rui ro d6i voi sy phat trién cia ca va cac loai
sinh vat khac trong méi truong bi 6 nhiém chi (Pb?").
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