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TOM TAT

Nghién ciru nham xdc dinh LDso ciia Cd & chudt va danh gid anh hudng ciia cdc liéu Cd gay
déc cdp tinh lén ndo ciia chudt nhdt trang. Chudt dwc duoce tham do véi mét liéu Cd tir CdCla.2,5
H20 duy nhat la 330 mg/kg b.w va tham do cho dén khi tim dwoe liéu gdy chét 50% s6 chudt thir
nghiém trong thoi gian 24-48 gio. Két qua da xdc dinh dwoc LDso ciia Cd la 70 mg/kg b.w. Cdc liéu
gdy nhiém Cd tir CdCla.2H20 & mire 330, 165 va 70 mg/kg b.w da c6 tac dong nghiém trong dén
hanh vi va cau tric mé hoc cua ndo ¢ chugt: mach mau phinh to, thodi hod va hoqi tir 1é bao than
kinh. Mirc dg ton thiong giam dan twong vimg khi liéu lwong Cd giam tir 330 mg/kg b.w xuong con
70 mg/kg b.w. Can nghién ciru vé anh huéng ciia Cd lén khoi heong co thé, chi sé huyét hoc, cac néi
quan chudt dé hiéu ré hon vé cach Cd anh hieong dén sinh Ii chudt nhit trng.

Tir khod: chudt nhit trang; cadmium; mé hoc; LDso; doc hai than kinh

1. Giéi thieu

Sy tién bd nhanh chéng cuaa cac qua trinh cong nghiép trong sudt thé ki qua da thuc
day su gia tang viéc khai thac khdng kiém soét cac ngudn tai nguyén thién nhién cua Trai
Dit, gop phan lam tang tinh trang 6 nhiém mai truong toan cau. Trong vo s6 thach thic do
cudc cach mang cong nghiép dit ra, sy gia ting 6 nhiém kim loai nang, dic biét 1a Cadmium
(Cd), ndi 1én nhu mot mdi lo ngai cap béach trong ki nguyén Céng nghiép 4.0 duong dai.

Cd, mot nguyén t6 xuat hién tu nhién va duoc khai thac cing véi kém va chi trong
quang sulfide da tré nén phd bién trong moi trudng. Mic d6 Cd tang cao trong khong khi,
nude, dic biét 1 cac khu vuc 1an can cac diém xa thai céng nghiép, trong d6 c6 nganh cong
nghiép khai thac kim loai mau va luyén kim la nguyén nhan chinh. Mac du, ¢ nhiéu ung
dung hiru ich nhu ma chdng an mon san xuat pin, 1am chat mau hay san xuat céc tam pin
mit troi, Cd van gay ra nhitng rai ro dang ké dén méi truong va sic khoé. Cac nghién ciu
trude d6 chi ra rang tiép xdc véi Cd cd thé dan dén mot loat van dé sic khoé & ngudi va
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dong vat, tir cac bénh vé duong hd hap dén réi loan chuyén hoé canxi, cac bénh vé xuong
va tham chi 13 ung thu phdi (Nordberg et al., 2015). Cac sy ¢6 dang chu y vé ngd doc Cd,
chang han nhu cin bénh Itai-ltai tai Nhat Ban (Kaji, 2012) nhian manh nhimg tac dong dén
strc khoé toan cau va ¢ nguy co tir vong hing nim (Rafati Rahimzadeh et al., 2017), giam
chtrc ning sinh san, anh huéng dén ndi quan (gan, than, lach) (Andjelkovic et al., 2019). Tac
dong cua Cd I&n hé than kinh trung wong, dic biét 1a ndo di gay nhiéu ton thuong nghiém
trong. Mot nghién cau cho thay khi chuét rat bi nhiém Cd (50 mg/L) trong 90 ngay gay ra
cac khoang tréng nho & vé ndo, nhan sam mau, ranh gidi gitra té bao chat va nhan khong rd
rang (Wen et al., 2021). Céc ton thuong vé ndo chudt & tirng ving cua ndo khi bi nhiém Cd
Véi céc lidu khac nhau va khung thoi gian khac nhau ciing duoc ghi nhan (Alrafiah, 2021;
Ayuob et al., 2020; Enogieru & Inneh, 2022; Genchi et al., 2020; Pardo et al., 2020; Varmazyari
et al., 2020). Nhu vay, cac nghién ciu vé doc tinh caa Cd 1én ndo chudt dang thuc sy dugc
nhiéu nha khoa hoc quan tam nghién cttu va van con nhiéu van dé chua sang to.

Dé hiéu rd hon vé tac dong cua Cd gay doc 18n hé than kinh, nghién ctu tap trung vao
xéc dinh LDso cua Cd & chudt va danh gia anh huong cua cac lidu Cd gy doc cap tinh 1én
ndo caa chudt nhit tring. Két qua caa nghién ciu nay hd trg 1am phong phi thém sy hiéu
biét ctua con ngudi vé cac mdi nguy hiém, nhitng rai ro tiém an lién quan dén viéc tiép xuc
vé6i Cd ddi vai stic khoe than kinh. Theo d6, n6 s& gop phan cung cap thong tin vé cac chinh
sach quan Ii va can thiép y té cdng cong nham giam thiéu phoi nhiém véi kim loai nang nguy
hiém nay.

2. Vatliéu va phwong phap nghién ciru
2.1. Hoa chat

CdCl2.2,5H,O (Sigma, Hoa Ki), Hematoxylin va Eosin (Sigma, Hoa Ki),
Formadehyde (Xilong, Trung Quéc), KH2PO4 va NazHPO4 (Scharlau, Tay Ban Nha).

2.2. Dong vit thi nghiém

Chudt nhit tréng duc (Mus musculus var. albino) 4 tuan tudi duoc mua tir Vién Pasteur
Thanh phd H6 Chi Minh. Chudt dugc nudi on dinh tai phong nudi dong vat & Truong Pai
hoc Su pham Thanh phé H6 Chi Minh trong 2 tuan dau véi chu ki 10 gio sang va 14 gio tdi
dé chuot dat dugc khéi luong co thé du didu kién tién hanh thi nghiém 1a 19-21 g.

2.3. B tri thi nghi¢m

Duya trén thong tin ctia hing san xudt cho thdy lidu Cd gay doc cép tinh d6i v6i chudt
qua duong miéng 13 330 mg/kg thé trong (b.w) (Sigma-Aldrich, 2021). Vi vay, thuc hién
tham do trén 6 chudt (19-21 g) véi mot liéu Cd tir CdC12.2,5 H20 duy nhat 14 330 mg/kg b.w.
Néu 100% chudt chét trong 24-48 git s& tién hanh ha liéu con 165 mg/kg b.w va tiép tuc
tham do (6 chudt), néu ca 6 chudt déu chét, tiép tuc thim do trén 6 chudt khac voi lidu giam
phan ntra (80 mg/kg b.w), néu chudt séng hét s& tién hanh ting lidu. Thyc hién thim do nhu
vay cho dén khi tim dugc lidu gay chét 50% s6 chudt thir nghiém tai liéu d6. Day ciing chinh
la LDso ctia Cd tir CdCl12.2,5 H20. Cac chudt chét déu duge danh gia dwa vao ciu trac dai
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thé va mé hoc cua ndo. Cac chudt con séng dén 48 gio ciing s& duogc tién hanh giai phau va
danh gia ndao bd nhu cac chudt da chét do Cd.

Trong nghién ctru nay, 4 liéu Cd 1a 330, 165, 80 va 70 mg/kg b.w dugc khao sat.

2.4. Phwong phap nghién ciru

Phwong phép chim séc chudt: cac chudt dat tiéu chudn thi nghiém (19-21 g) duogc
nudi trong 16ng kinh kich thude 30x19x19 cm®, mit chudng 16t trdu dé hat 4m, trén nap
chudng day bang ludi inox (6 chudt/chudng), trong diéu kién 26-28°C, d6 am tir 75-80%
dugc ghi nhan béi may do nhiét ké dién tur dat trong phong nuo6i dong vat thi nghi¢m. Chudt
duoc cho an thire dn dang vién téng hop danh cho chudt 2 lan/ngay vao 07 gio sang va 17
gid hang ngdy, nudc udng 1a nudc may tai phong thi nghiém. Chudng chudt dugc vé sinh
sau mdi 2-3 ngay. Thi nghiém duoc théng qua Hoi dong dao duc dong vat, ma sb
1211/KHTN-ACUCUS ngay 11/12/2023.

Phwong phép gy nhiém cadmium cho chudt: chudt dugc cho udng dung dich Cd
(pha tir CdCl2.2,5 H20 vao nudc cit véi cac liéu khao sat tuong tmg) bang cach bom xudng
thue quan boi dau kim chuyén dung (dau tron) gan vao kim tiém 1 mL, theo dbi va ghi nhan
céc biéu hién bén ngoai cua chudt sau 30 phut vao s6 nhat ki.

Phwong phap thu nhan nio: di voi chudt chét do doc cap tinh hodc chua chét sau
48 gid s& duoc cho chét nhan dao bang cach kéo gian dbt sdng cd. Thue hién giai phiu ndo
chudt dé mo hop so, quan sat cac dic diém o ving ndo: su xuit huyét, mau bam...; ding
miii kéo nhe nhang nang phﬁn nao chudt ra ngoai dé chup hinh dai thé, sau d6 s& cd dinh
mau dé nhudém H&E phuc vu cho danh gia cAu trac mo hoc.

Phwong phap chup anh nio chudt & mirc dai thé: dat miu ndo chudt 1én ban phing
c6 dém 16t cao su va dat doc thuéc ké ké bén mau. Pit vach 0 cm cua thude (don vi
centimeter) ¢ vi tri twong ng véi dau trén ciia mau va chinh cho thudce dit song song véi
mau. Str dung mot gia dd voi chiéu cao khoang 20-35 cm, diéu chinh gia d& sao cho cach
mAu vat 20 cm va tién hanh chup hinh cac mau & khoang cach déu nhau, ddm bao miu nam
& chinh giira khung hinh va dugc lay nét tot.

Phwong phap nhudm va chup dnh néo chudt & mirc vi thé: mau ndo chudt sau khi
chup hinh dai thé xong s& duoc cb dinh trong dung dich formalin 10% b6 sung KH2PO4
(49/1000 mL) va Na;HPOx (6,5 g/1000 mL). Mdi nghiém thirc chon ngau nhién 3 mau va
chuyén dén Khoa Giai phiu bénh — Phong kham Da khoa Pai Phudc, Quan 10 dé nhudém
H&E. Panh gia mtc d6 ton thuong cta cac mau mo dudi kinh hién vi dao nguoc (TiU) c6
gin camera quan sat. Cac ving khiru giac, vo ndo, hoi hai mé va tiéu ndo duoc quan sat danh
gia boi ddy 13 cac ving ctia ndo dong vai trd quan trong trong nhiéu khia canh cua chirc ning
ndo bd, bao gdbm giac quan (thuy khiru giac), xtr li thong tin (v6 ndo), nhan thirc (hdi hai ma)
va diéu phdi cac hoat dong co ban cua co thé (tiéu ndo) (Schrdderet al., 2020).
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3. Két qua va thao luin
3.1. Két qua déc cdp tinh

Dit liéu & Bang 1 cho thiy rang, khi tiép xtic v6i liéu tir 330 mg/kg b.w (liéu khuyén
c40 ctia nha san xuat vé Cd tir CdCl,.2,5 H20), tat ca 6 chudt déu c6 nhirng biéu hién hanh
vi bat thuong: mat den han, di chuyén khéng vimg, udng nudce rat nhidu trong mot lan, bo
an, nam 1o do, c6 hién tuong co giat va da tr vong chi trong khoang 2-3 gid. Khi giam liéu
xubng con 165 mg/kg b.w (giam phan nira liéu trudc), biéu hién tap tinh va tinh trang tr
vong van dién ra twong tu va nhanh chong sau khi uéng Cd. Giam liéu tiép tuc xudng con
80 mg/kg b.w cho 6 chudt, tat ca 6 chuodt déu co cac biéu hién bat thuong nhu hai lidu trén,
nhung 1an nay chi c6 4/6 chudt tir vong sau 3-4 gid, 2 chudt con lai van séng dén 48 gio,
nhung trong tinh trang mét moi va khong van dong (leo tréo hay gdm nham, ria 16ng...). Tuy
nhién, sb lugng chudt tir vong va céc triéu chimg khong dat duoc ngudng LDso (liéu gay tir
vong cho 50% sb thir nghiém). Vi vay, lidu 70 mg/kg b.w dugc chon dé tiép tuc tham do
thay vi giam ntra liéu. Sau 4 gid cho udng, cac triéu ching twong tu nhu st dung lidu
80mg/kg b.w dugc quan sat thy, nhung chi c6 50% sb chudt thi nghiém tir vong (3/6 chudt)
va sau 24 gio, s6 chuot séng bét dau c6 dau hiéu hoi phuc nhu mét héng trd lai va bat dau
van dong, an it... Theo do, thir nghi¢m tiép tuc véi liéu 70 mg/kg b.w cho 8 chuot tiép theo
cling cho két qua tuong tu nhu trudce do, chi co 4/8 chudt tir vong sau 4 gio, dat ti 1€ 50%
chudt tir vong. Cac chudt con sdng van cé nhitng biéu hién mét moéi trong khoang 24 gio,
nhung sau d6 co dau hiéu hdi phuc tuong tu nhu dot thir nghiém trudc dé voi 6 chudt. Nhu
vay, lidu gy tir vong 50% (LDso) s6 chudt thir nghiém véi Cd trong nghién ctiru nay duoc

xac dinh 1a 70 mg/kg b.w.
Bing 1. Két qua khao sdt liéu Cd gdy dc cdp tinh lén chudt nhdt trang
. . P n Liéu dung P So Ch?@t SRy en 3 X
L6 chuét So chujt song/chét sau Biéu hién bat thwong
(mg/kg b.w) .
48 gio
Mit den, di ding loang choang, udng
1 6 330 0/6 ?hiéu nu:'('lrc tr?ng rA’nét lan uéng,‘ kh?n{g
an, co giat va chét sau 2-3 gio ké tur
khi udng Cd.
Mit den, di ding loang choang, udng
2 6 165 0/6 nhidu nudc trong mot 1an ubng, co giat
va chét sau 2-3 gid ké tir khi udng Cd.
Mit den, di dimg loang choang, khong
3 6 80 2/6 an, co‘ giat va chét sa}l 3-4 gio, .r{hﬁ:r;g
con nao vugt qua thi sau 48 gid van
song, nhung yéu.
Mit den, di dimg loang choang, khong
4 14 20 217 an, nim yén mot chd va chét sau 4 gio,

nhitng con nao vuot qua thi sau 48 gio
van song, nhung yéu.
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3.2. Anh hwéng ciia Cadmium 1én mirc dé ton thuwong ciia nio chudt

V& céu trac dai thé, hau hét chuot uéng Cd déu c6 dau hiéu xuét huyét ndo, cac mach
mau tu lai (Hinh 1B-E), trong khi ndo chudt & nghiém thirc dbi chiung (khong udng Cd)
khong co hién twong nay (Hinh 1A) Pic biét & nghiém thirc udng lidu 330 mg/kg b.w, thuy
khtru gidc mém nhanh va rdi ra nén khong thu duoc thuy khiru giac cing véi toan bo nio
(Hinh 1B), & nghiém thtrc ubng lidu 165 mg/kg b.w, viéc thu nhan thuy khiru gic ciing rat
khé khin do sy mém nhiin dién ra rit nhanh nén khong thu dugc tron ven thuy khuu giac
(Hinh 1C). O hai nghiém thirc con lai voi lidu 80 va 70 mg/kg thé trong, viéc md nio d&
dang hon va khong c6 hién twong ndo mém va rd nhanh nhu & hai nghiém thirc 1iéu 330 va
165 mg/kg b.w. Nhu vay, két hop voi két qua biéu hién cua doc cip tinh & muc 3.1, LDso
cua thi nghiém nay 1a 70 mg/kg b.w. Do do, ¢ cAu trac dai thé khong thyc hién nhuém mau
& nghiém thtrc udng liéu 80 mg/kg b.w. Theo do, cac két qua vé cau tric mod hoc ciia ndo
chudt dugc quy wdc gdm: nhom d6i chimg (d6i chimg), nhom udng Cd véi lidu 330 mg/kg
b.w (Cd 330 mg/kg b.w); nhém udng Cd véi liéu 165 mg/kg b.w (Cd 165 mg/kg b.w); nhom
ubng Cd véi liéu 70 mg/kg b.w (Cd 70 mg/kg b.w).

Hinh 1. Cdu tric dai thé ciia ndo chudt & cdc liéu Cd khdo sat doc cap tinh
A: déi chitng; B: Cd 330 mg/kg b.w; C: Cd 165 mg/kg b.w; D: Cd 80 mg/kg b.w; E: Cd
70 mg/kg b.w
OB: olfactory bulb (hanh khvru gidac); FC: frontal cortex (ndo truoc); LF: frontal lobe
(thuy tran); M: medulla oblongata (hanh tuy),; PC: parietal cortex (ving thai dwong),; OC:

occipital cortex (viing cham); CB: cerebellum (tiéu nio).
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V¢ cau truc mo hoc nao chudt & cac nong do Cd dugc khao sat trén 4 viung ¢ ndo gom

c6 thuy khtru giac, ban cau dai nao, cau trac vung hai ma, tiéu ndo. Két qua duoc thé hién &
Hinh 2 dén Hinh 5.

 ppr
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Hinh 2. Cdu triic mé hoc thity khiru gidc (x20)

A: doi chimg; B: Cd 330 mg/kg b.w; C: Cd 165 mg/kg b.w; D: Cd 70 mg/kg b.w

Mili tén to: té bao/viing té bao hinh sao c¢é nhan tang sdc; miii tén nét diet: vi tri xung

huyét; hinh tam gidc: vimg té bao bi bong tréc; dau hoa thi: khodng trong; dau nhéan: mach
méau phinh to; scale bar: 100 pm.

Két qua nhuém H&E cua thuy khiru giac & nhom ddi chimg (Hinh 2A) cho thay c6 su
t6 chirc binh thudng ctia 6 16p tir bén ngoai vao bén trong: (1) 16p than kinh khiru giac (NFL)
chira céc soi than kinh va cac té bao dém phan bd déu; (2) 16p cau than (GL) véi cac cau
than dugc bao quanh boi vanh té bao quanh cau than; (3) 16p dam rdi bén ngoai (EPL) co
cac té bao than kinh va cac mach mau; (4) 16p té bao hai 14 (ML) véi céc té bao than kinh
hinh chop c6 nhan mun nudc 16n, mau nhat, nhiéu té bao chat, cung vdi cac té bao than kinh
nho hon tir 16p té bao hat, nhan sdm mau va it té bao chat, xuat hién rai rac; (5) 16p dam r6i
bén trong (IPL) va (6) 16p té bao hat (Gr) véi cac té bao than kinh dang hat tron, nho, sim
mau va c¢6 sb luong 16n nhit trong thuy khiru giac. O nhom chudt udng liéu 330 mg/kg b.w
(Hinh 2B), ciing quan sat thiy 6 16p than kinh. Tuy nhién, tai 16p cau than, cac cau than c6
xu huéng giam kich thudc va vanh té bao bao quanh chung méng hon so véi nhom chudt
d6i chimg. Pong thoi, 16p dam rdi bén ngoai ¢ hién trong mach mau phinh to (ddu nhén),
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) luong céac té bao than kinh co su giam dang ké, co hién tuong co lai sdm mau va tham chi
hoai tir; 16p té bao 2 14 ¢6 hién tugng cac té bao hinh chép co lai va sdm mau dén hoai tir
(hinh d4u miii tén) dan t6i tao ra khoang tréng gitra cac té bao (hinh hoa thi). P6i véi 16p hat
c¢6 s6 luong té bao hat giam dang ké, to churc té bao thua thét hon so véi nhém chudt ddi
chtng. Riéng 16p than kinh va 16p dam rdi bén trong khéng c6 thay ddi so véi nhom chudt
dbi chuing. O nhom chudt udng lidu 165 mg/kg b.w (Hinh 2C) va 70 mg/kg b.w (Hinh 2D)
cling ghi nhan cac biéu hién twong ty. Tuy nhién, mic d6 ton thuong giam dan tir lidu
165mg/kg b.w dén 70 mg/kg b.w. Nhu vay, két qua nhuém H&E cho thay Cd da anh giy
ton thuong cdu trac mé hoc thuy khiru giac cta chudt bang cach lam giam s luong té bao
than kinh va tang sy sam mau dén hoai tu.

Hinh 3. Cdu triic mé hoc vé ndo (x20)
A: doi chimg; B: Cd 330 mg/kg b.w; C: Cd 165 mg/kg b.w; D: Cd 70 mg/kg b.w
N: 16 bao than kinh, miii tén ngcfn: 1é bao than kinh dem,; mii tén nét dut: mach mau, déu nhan:

mach mau phinh to; dau miii tén: té bao than kinh thodi hod va hoai tie; scale bar: 100 um.
Déi véi viing vo ndo, két qua nhuém H&E cho thay cdu tric binh thuong ¢ nhém chudt
dbi chirng (Hinh 3A), trong d6 céc té bao than kinh déu va nhiéu, mach mau phan bd déu.
Tuy nhién, & cac nhom chudt thi nghiém, murc d6 ton thuong ting dan theo ndng d6 Cd gay
nhiém. So véi nhém ddi chimg, nhém duoc gay nhiém 70 mg/kg b.w c6 biéu hién nhu té
bao c¢6 nhan bi vén cuc lai va tip trung vé mot phia, t& bao than kinh thoai hod va hoai tir
(dau mili tén), mach mau c6 ddu hiéu phinh, cac té bao than kinh dém bi tang sic (Hinh 3D).
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O nhém dugc gdy nhidm véi lidu 165 mg/kg b.w (Hinh 3C), hau hét cic nhén té bao bi ting
sc, thoai ho va hoai tir cing véi mach méu phinh to hon so véi nhom ding liéu 70 mg/kg
b.w. Dic biét, & nhom chudt dugc gay nhiém lidu 330 mg/kg b.w (Hinh 3B) c6 muc do ton
thuong tang 1én rat nhiéu, sé lugng té bao than kinh giam dang ké va & mot s6 ving thi gan
nhu khong c¢6 té bao than kinh, mach mau phinh to (dau nhan).

Toém lai, cac ndng do Cd da gy ra cac biéu hién ton thuong ngay cang nghiém trong &
vO ndo chudt, bao g6m su thoai ho4 va hoai tir té bao, ton thuong mach mau va sy giam sat cua
céc té bao than kinh, dong thoi mirc d6 ton thuong ting dan theo sur gia tang nong do Cd.

Hinh 4. Cdu triic mé hoc viing hoi hdi ma (x20)
A: doi chirng; B: Cd 330 mg/kg b.w; C: Cd 165 mg/kg b.w; D: Cd 70 mg/kg b.w
N: té bao than kinh; miii tén ngcfn: té bao than kinh dém; miii tén nét dirt: mach mau; DG
(Dentate gyrus): hoi rang; M (molecular layer): 16p phdn ti; dau nhan: mach méau phinh
to; miii tén dai, mong: té bao than kinh t6i mau; dau hoa thi: khodng trong cia cdc té bao
than kinh; scale bar: 100 um.

Vung hdi hai ma duge xem 13 ving ¢6 lién quan t6i tri nhé cua cac loai dong vat. Sau
khi bi gay nhiém Cd, s6 luong té bao than kinh tai ving nay da cho thdy mot xu hudng ting
hodc giam tuy thudc vao ndng d6 Cd gay nhidm doc (tir ndng d6 330 mg/kg b.w dén 70mg/kg
b.w). Cu thé, & nghiém thtc ddi ching (Hinh 4A), hinh dang cua cac té bao hat & hdi ring
thudng c6 kich thudc nhod v6i nhan mun nude tron déu tap trung day dic, cac té bao than
kinh thuong phéan b nhiéu & 16p phén tir (M), cac té bao dém sam mau chi phan bd rai rac
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va mach mau nhé déu. O nhom chudt udng lidu 330 mg/kg b.w (Hinh 4B) va 160 mg/kg b.w
(Hinh 4C), hoi rang chi co rat it té bao hat nhung lai c¢6 nhiéu té bao than kinh sim mau (mii
tén mong, dai), s luong té bao than kinh trong 16p phan tir giam dang ké va tham chi c6
hién twong mach mau phinh to (ddu nhan). O nhém chudt udng lidu 70 mg/kg b.w (Hinh 4D)
cho thay hoi ring c6 nhiéu té bao hat mic du van con nhiéu té bao than kinh sdm mau, 16p
phan tir c6 nhiéu té bao than kinh gan voi nhém chudt dbi ching va khong con hién tuong
mach méu phinh to nhu & hai nhém chudt udng liéu 330 va 165 mg/kg b.w. Nhu vay, két
qua cho thdy Cd di anh huong 1én ving hdi hai ma chudt, gy ra su giam dang ké vé sb
luong té bao than kinh va ting sy sém mau. Sy anh hudng nay dugc thay giam dan khi giam
lidu Cd tir 330 mg/kg b.w xubng 70 mg/kg b.w.
() -

A: d6i chitng; B: Cd 330 mg/kg b.w; C: Cd 165 mg/kg b.w; D: Cd 70 mg/kg b.w.

M (molecular layer): 16p phdn tir, Pk: 16p té bao Purkinje; Gr (granular layer): I6p hat;
WM (white matter): chdt trang; mili tén nét dirt: mach mdu; miii tén ngdn: té bao than
kinh dém; dau hoa thi: khodng tréng ciia cdc té bao than kinh; ddu nhdan: mach mdu phinh
to; dau miii tén: té bao than kinh thodi hod va hoai tw, scale bar: 100 um.

Két qua nhudém H&E cho thy su thay ddi trong céu trac mé cia tiéu ndo chudt & cac
nhém thi nghiém. Nhom dbi chimg (Hinh 5A) ¢6 ciu triic md hoc binh thudng, bao gém cd
3 16p, d6 1a 16p phan tir (M) véi cac té bao dém (mili tén ngdn) phan bd déu nhau, ¢ gitta 12
16p té bao Purkinje (Pk) phan bd déu, trong cung 1a 16p hat (Gr) chira nhiéu té bao hat tron,
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nho, sim mau va déu; phan 16i cta tiéu ndo 1a tuy trang (WM), cac mach méau nho déu,
khoang tréng giita cac té bao than kinh chi diém mot hai chd (hinh hoa thi). Trong khi do,
nhém udng lidu 330 mg/kg b.w (Hinh 5B) ciing c¢6 cu tric 3 ving, nhung ving phan tir O
hién tuong cac té bao than kinh dém it hon va té bao co lai nhiéu hon tao nén céc khoang
trbng & cac té bao neuropil (hinh hoa thi). O 16p té bao Purkinje c6 hién twong cac té bao co
lai 1am sdm mau, thoai ho4, hoai tir (hinh dau mii tén) va tao cac khoang tréng. O 16p hat,
cac té bao hat it hon han so v6i nhom chudt dbi chimg va khoang trong ciing nhiéu hon;
ngoai ra, c¢6 hién twong nhu mach mau phinh to va tu nhiéu mau (dau nhan) trong ving chat
trang. Tinh trang nay ciing twong tu nhu & nhom chudt udng lidu 165 mg/kg b.w (Hinh 5C)
va lidu 70 mg/kg b.w (Hinh 5D), tuy nhién mirc d6 tén thuong giam theo su giam liéu Cd
khao sat. Nhu vay, gy ton thuong dic biét 1a 16p té bao Pukinje va 16p hat trong tiéu nio
chudt, véi muac do tdn thuong giam dan theo su giam liéu Cd khéo sat.

Tom lai, cac con chudt thi nghiém déu bi ton thuong ndo khi bi nhiém Cd, muc do ton
thuong giam dan khi giam lidu Cd 330 mg/kg b.w, 165 mg/kg b.w va 70 mg/kg b.w, twong
tmg. Trong d6 lidu 70 mg/kg b.w 1a liéu gay chét 50% (LDso) d6i v6i chudt sau 48 gid ké tir
khi gay nhiém Cd.

3.3. Thdo lugn

Khiru gidc mot trong nhirng cam giac chu yéu ¢ loai gdm nham, duoc quan trong hoa
trong ndo v4i thuy khiru gidc chiém dén 6-7% tong trong lwong ndo (Snyder et al., 2018).
V6 ndo dong vai trd quan trong nhit trong hé thong nio ctua dong vat c6 va, 1a noi chira toan
b thong tin cam giac tir cac gidc quan nhu co thé, thi giac, thinh giac, vi giac va khiru giac,
thudong dugce t chirc theo phan khu. Ngoai trir khiru gic, cac thong tin cam giac khac duwoc
chuyén dén vo ndo thong qua ddi thi. V6 ndo van dong so cip 1a ma cac chuyén dong c6 chu
¥ bat ngudn. Mot mang ludi neuron ndi véi tiéu nio bat dau tir thuy tran, dén nhan cau nio
va tiép tuc dén tiéu ndo, sau do6 tin hiéu duge truyén tro lai vé nao thong qua cac nhan van
dong d6i thi (Schroder et al., 2020). Hoi hai ma, mot phan cta hé thdng limbic, chiu trach
nhiém v& tri nhé va hoc tap (Hussein, 2017) ciing nhu dinh huéng trong khong gian va thoi
gian (Schroder et al., 2020). Tiéu ndo diéu phdi cac chuyén dong va truong luc cua co va
can bang co thé (Snyder et al., 2018). Céc nghién ctru cho thiy rang Cd gy anh huong dén
nao chudt, gay ra cac biéu hién hanh vi bat thuong tir nhe té1 nang theo su tang dan néng do
Cd gay nhiém. Ciing c6 nghién ctru cho thiy rang lidu Cd cip tinh 1am ting stress va gy ra
cac tridu chimg giéng trdm cam & chudt (Haider et al., 2015). Nhimg réi loan chuc ning
hanh vi ¢6 thé 1a do hoat dong ctia enzyme superoxide dismutase (SOD) giam va qué trinh
peroxid hoa lipid tang 1én trong ndo. Ngoai ra, Sy suy gidm kha nang hoc tap va tri nhé duoc
danh gia thong qua Morris water maze (MWM), cho thdy phu thudc vao liéu gay nhiém Cd.
Hoat dong ciia enzyme Acetylcholinesterase (AChE) ciing giam trong ndo ciia chudt nhiém
Cd (Haider et al., 2015).
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Trong nghién ctru nay di cho thdy Cd anh hudng rat 16n t6i cac té bao than kinh cta
ndo b tir d6 c6 anh hudng t6i hanh vi bat thuong cia chudt. Mot nghién ciru duge cong bd
cho thiy cho thay liéu LDso Cd tir CdCl, cho chudt 1a 5,98 mg/kg b.w trong 24 gid va bang
cach tiém vao phuc mac (Hussen Ali, 2012). Két qua nghién ctru ctia chiing toi thu duoc lidu
LDso Cd tir CdC12.2,5 H20 1a 70 mg/kg b.w. Ngoai ra, murc d6 ton thuong ndo bo tong thé
cling thdy rd khi giam liéu Cd tir cao xudng thap. Trong do, cau tric mo hoc ctia cic ving
thuy khiru giac, vo ndo, ving hoi hai mi va tiéu nio cling c6 mirc do ton thuong giam dan
theo sy giam dan lidu Cd gdy nhiém. Su ton thuong & cac ving nay trong nghién ctru cia
chung t6i cling twong ddng vai cac nghién ctru di cong bd: tiéu ndo chudt bi thoai hoa va
hoai tir (Alrafiah, 2021; Enogieru & Inneh, 2022), mtc do tdn thuong vo nao chudt tang dan
khi tang lidu Cd tir 1 mg/kg/b.w, 5 mg/kg. b.w va 25 mg/kg b.w, twong tmg (Varmazyari et
al., 2020), hay tir 1,87 mg/kg b.w, 3,74 mg/kg b.w va 7,48 mg/kg b.w, twong ung (Yang et
al., 2015), hau hét cac té bao than kinh & vo ndo bi thodi hoa khi nhiém Cd liéu 30 mg/kg
b.w (Allam et al., 2016). Nguyén nhan cta sy ton thuong nay 1a do Cd liéu cao gay doc cho
ndo, gay tic nghén va phu né cac mach mau cta hé than kinh trung wong do tac dong 1én 16p
nd6i mo. Nhimng phat hién nay da cho thiy rang Cd gay ra tic nghén mach mau va thoai hoa
cac té bao va soi than kinh. Poc tinh ciia Cd lam thay ddi tinh tham cta hang rao mau nio.
M6 ndo duogc kiém tra cho thfiy tic nghén mach mau mang nao, thoai hoa cac sgi va té bao
than kinh, xo hoa & ndo va tiéu ndo do tich tu Cd trong dam 1o mang mach & néng do cao
hon ndng d6 c6 trong dich ndo tiry (CSF) va cac md ndo. Cd c6 thé pha huy cac té bao than
kinh, t& bao it nhanh va céc soi than kinh trong chat tring cta tiéu nio (El-Tarras et al., 2016;
(Arruebarrena et al., 2023).

Qua két qua nghién ctru di cung cap thém chimg ctr khoa hoc vé anh hudng cia Cd
1én ndo bo, mot tac nhan gbp phan giy ra cac bénh i than kinh. Tuy nhién, dé cé céi nhin
toan dién hon vé anh huong cua Cd ddi véi stre khoe cta chudt, can tién hanh nghién ctu
sau hon vé tac dong cua Cd 1én cac co quan khac.

4.  Kétluan

Két qua nghién ctru cho thay rang cac chudt bi nhiém doc cp tinh Cd biéu hién cac
hanh vi 15 rét. Liéu gay chét 50% (LDso) s6 chudt thi nghiém ciia Cd da duogc xac dinh 1a 70
mg/kg b.w. Céc lidu gay nhiém Cd tir CdCl2.2,5 H20 ¢ muc 330, 165 va 70 mg/kg b.w da
co tac dong nghiém trong dén biéu hién hanh vi va mtrc do ton thuong cAu triic mo hoc cia
ndo & chudt nhat tréng: mach mau phinh to, thoai hoé va hoai tir té bao than kinh dugc quan
sat tai cac vung nhu thuy khtru giac, ban cau dai ndo, vung hdi hai ma va tiéu ndo. Mirc do
ton thuong giam dan twong Gng khi lidu lugng Cd giam tir 330 mg/kg b.w xudng con
70 mg/kg b.w.

Cén tiép tuc thuc hién cac nghién cuu vé anh huong cua Cd 1én khdi luong co thé, chi
s6 huyét hoc, cac ndi quan chudt tir d6 gdp phan hiéu rd hon vé mutrc d6 anh huong cua Cd
dén sinh 1i chudt nhét tring.

810



Tap chi Khoa hoc Trwdng BPHSP TPHCM Tdp 21, S6 5 (2024): 800-813

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

% Loi cam on: Cam on Khoa Sinh hoc, Truong Pai hoc Sw pham Thanh phé HS Chi Minh;
Khoa Giai phdu bénh cta Phong khém Pa khoa Pai Phutc, Quéan 10, Thanh phd H6 Chi Minh
da tao diéu kién cho nhém chiing t6i hoan thanh nghién ctru nay.
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ABSTRACT

The objective of this study was to determine the LDsy of Cadmium in mice and assess the effects
of acute Cd toxicity on their brains. Male mice were administered a single dose of Cd from CdCl,.2.5
H.0, starting at 330 mg/kg b.w, until a lethal dose for 50% of the tested mice was determined within
24-48 hours. The results revealed that the LDso of Cd is 70 mg/kg b.w. Exposure to Cd doses ranging
from 330 to 70 mg/kg b.w from CdCl,.2H,0 resulted in significant alterations in behavior and
histological structure of the mouse brain, including blood vessel enlargement, nerve cell
degeneration, and necrosis. The severity of damage decreased as the Cd dosage was reduced from
330 mg/kg b.w to 70 mg/kg b.w. Further investigation into the effects of Cd on body weight,
hematological parameters, and internal organs of mice is warranted to gain a comprehensive
understanding of its physiological impact on albino mice.

Keywords: albino mice; cadmium; histopathological; LDso; neurotoxicity
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