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ABSTRACT

Copper nanoparticles (nCu) have a wide range of applications in many different fields of life. In
poultry farming, nCu is well-known as a feed additive to stimulate the development, a good
antimicrobial agent and a suppressor of diarrhea. The aim of this study is to perform the analysis
of biosafety of nCu. In this study, chickens were treated with drinking water containing 2 mg/L
or 1,000 mg/L nCu. After 5 weeks of treatment, the survival rate, dry body weight, Cu content in
serum and liver tissues of chickens were examined. Liver and kidney functions were also
determined by measuring serum levels of ALT, AST, and creatinine. As a result, chickens treated
with drinking containing 2 mg/L nCu had no changes in liver and kidney functions as well as
their body weights. However, treatment of chickens with 1,000 mg/L nCu caused accumulationof
Cu in the serum and liver and increase of the serum levels of ALT and AST compared with
control group. Apparently they sick and did not develop properly. In conclusion, nCu
concentration at 2 mg/L may be recommended for the agricultural, feed and medicine
formulations to meet biological safety.
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TOM TAT

Nano ddng (nCu) dugc st dung phd bién trong nhiéu linh vic nhu trong trot, chin nudi va y
hoc. Trong chian nudi, NCu ¢6 vai trd nhu 1a mot phu gia kich thich ting truong, khang khuan
va ngan ngira tiéu chay. Trong nghién ciru ndy, ga duoc thir nghiém bang cach cho ubng dung
dich nuée nCu véi ndng do 2 mg/L va 1.000 mg/L. Sau 5 tuan thir nghiém, ga dugc danh gia ty
I& nudi séng, khdi lwong, ham lwgng Cu cé trong huyét twong va mo gan va chi sé sinh héa
ALT, AST va creatinine cd trong huyét twong. Két qua cho thay, nCu ndng do 2 mg/L khéng
anh huong tgi chue nang sinh ly ¢ ga. Tuy nhién, luong nCu 1.000 mg/L gay ton dong Cu va
tang nong d6 ALT va AST trong méu lam réi loan qua trinh sinh ly & trong co thé khién cho ga

dm yéu, cham phat trién.
Tir khéa: ALT, AST, creatinine, nano dong.

*Pja chi lién hé email: hienlethu@igr.ac.vn

MO PAU

Ngay nay, cac nghién ctiru khoa hoc vé hat
nano di cé nhitng tién bd vuot bac va nhanh
chong nho nhiing ang dung rong rai trong
nhiéu linh vuc nhu dién tir, my pham, nong
nghiép, cong nghiép thuc pham, y hoc va céac
linh vyc khéac (Suh et al., 2009). So véi cac
loai kim loai thuong cé kich thudc I6n, hat
nano c6 cac dac tinh sinh hoc, vat ly va hoa
hoc wu viét thuan lgi cho qué trinh trao ddi
chat cua sinh vat, hoat déng cua cac enzyme
trong co thé va kha nang hap thu cac nguyén
t6 khoang nén cac loai hat nano ¢ tiém ning
ung dung cao (Aillon et al., 2009). Hat nano
bac dugc st dung trong phong va tiéu diét
nam, vi khuan gay bénh gia suc, gia cam
(Dobrzanski, 2010).

Dé ngin ngira bénh tiéu chay, kich thich
tang truéng va lam tang suc de khang cua lon,
thie an thuwong duoc b6 sung Zn duéi dang
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ZnO (You, 2012). Tuy nhién, hat nano co kich
thuéc nho ciing c6 thé xam nhap vao co thé
thong qua duong ho hap, hap thu hoac tiép xtc
qua da, tiép can cac mang sinh hoc, té bao, mo6
va pha hay cau tric DNA, hay lam chét té bao
(Khan et al., 2015). Cung véi nhitng ung dung
rong rai cua hat nano trong nhiéu linh vuc cua
doi séng, nhidu nghién ctu da tap trung vao
viéc danh gi4 anh huong cua hat nano dén sic
khoe con nguoi va méi truong.

Dong (Cu) la mot nguyén té vi lugng can
thiét trong chttc nang sinh 1y binh thu:ong o co
thé ngudi, dong vat va thuc vat bao gom su
hinh thanh hemoglobin, chuyén hoa thuéc,
chuyén hoa carbohydrate sinh tong hop
catecholamine va chong lai qué trinh oxy hoa
(Vauy et al., 1998). Hién nay, nano Cu (nCu)
da duoc st dung rong réi va khing dinh duoc
vai tro quan trong trong nong nghi¢p, dac bigt
la kha nang tiéu diét nam va cac vi khuan gay
bénh. Bén canh @6, hat oxit Cu hoat déng nhur
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chat khang khuan tiém nang chéng lai cac vi
sinh vat truyén bénh nhu Syphillis typhus,
Escherichia coli, Bacillus subtilis,
Pseudomonas aeruginosa, Vibria cholera
(Cho et al., 2012; Bondarenko et al., 2013).
Vi vay, cac hat nCu va nCu oxide dugc (tng
dung rong réi trong nganh y sinh hoc va lam
chat phu gia trong thirc an chan nudi. Tuy
nhién, nong do Cu tich Iiy vurot qua muc cho
phép s& gay anh huong téi co thé nhu gy
phan tng viém, tan huyét, dau da day va ton
thuong chirc nang ¢ gan va than (Galhardi et
al., 2004).

Mac du viéc ung dung hat nCu trong y
sinh ¢c6 mot tiém nang 16m, nhung cac nghién
ciru vé doc tinh cua hat nCu va Cu oxide chi
yéu duogc thuc hién trong phong thi nghigm.
Céc nghién ctu cho thay cac hat nCu ¢ nong
d6 cao gy doc trén cac dong té bao khéac nhau
(Cho et al., 2012). Mot sé nghién ctu khac
cling chi ra su du thira Cu trong co thé ciing
c6 thé gay phan ung viém do kich thich céc
phan tir tin hiéu trung gian nhu yéu té nhan
kappa B (NF-«B) (Li et al., 2017), dan dén su
xam nhap va kich hoat cac té bao mién dich ¢
cac co quan bj viém (Chen et al., 2015). Sau
khi dugc kich hoat, cac té bao mién dich san
sinh mot lwong 16n cac chit trung gian va céc
cytokin gay viém lam tén thuwong 1am sang
cac loai md séng khac nhau (Xuan et al., 2015).
Cac hat nCu du thura trong co thé dong vat lam
cho nong d6 ALT (alanine transammase) va
AST (asparate transaminase) ¢ gan va nong
d6 creatinine & than ting hoic giam bat
thuong dan dén su ton thuong trAm trong cua
hai co quan nay (Meng et al., 2007). Sy tich tu
ctia Cu trong hé thong tuan hoan mau va cac
co quan khac trong co thé co the gay ra ching
réi loan trong qué trinh phat trién. Vi vay, can
nghién cru mac do an toan sinh hoc cua Cu
véi muc dich dung lam thirc an chan nuéi vai
céc liéu lugng khac nhau (Subramanian et al.,
2002; Worthington et al., 2013).

Trong nghlen ctu nay, dung dich nCu
duoc danh gia an toan tryc tiép trén ga bang
cach cho udng vai nong do 2 mg/L va
1.000 mg/L. Su phat trién thé trang, su tich
lily Cu trong gan va huyét twong cung nhu cac
chi sb sinh héa gan, than cua ga dugc phan

tich nhiam danh gi4a mac do an toan sinh hoc
cta dung dich nCu khi sir dung truc tiép Vi
nong do khac nhau.

VAT LIEU VA PHUONG PHAP NGHIEN
CUU

Str dung dung dich nCu ¢ céc nong do
2 mg/L va 1.000 mg/L do Vién Cong nghé moi
truong, Vién Han 1am Khoa hoc va Cong nghé
Viét Nam cung cip, trong d6 cac hat nCu co
kich thuéc khoang 25-30 nm duoc lam tan déu
trong nuéc bing may siéu am (Ngo et al,
2014). Nong d6 2 mg/L thudc ngudng nong do
thap duoc don vi san xuat (Vién Cong ngh¢
méi truong) khuyén cdo str dung cho céc ung
dung trong ndng nghigp. Nong d6 1.000 mg/L
thuoc ngudng nong do cao (gap 500 lan) duoc
s dung dé so sanh, danh gia an toan hay tac
dong bat loi cua san pham. Nghién cau duoc
thyc hién trén 54 con ga Ri 7 ngay tudi mua tai
Cong ty Hat thdc vang, Ha Noi.
Panh gia kha nang sinh truong caa ga

Ga tht nghiém duoc nudi bang gao, ngd
VGi quy trinh chdm soc, nudi dudng va phong
bénh thuc hién theo khuyén cdo cua Trung
tam Nghién ciu Gia cam Thuy Phuong, Vién
Chan nudi. Ga duoc nudi dén khi co khdi
lvong mdi con twong dbi déng déu, khoang
1,1 kg, c6 thé chit khoe manh, khong bénh
tat, duoc lua chon va chia déu vao 3 16, mdi 16
gom 18 con. L6 1 1a nhém d6i chiang (PC)
cho an thirc n va nudc udng binh thuorng Lo

2 la nhom thi nghi¢m 1 (TN1): xt Iy ga bang

cach cho uéng dung dich nCu véi nong do
2 mg/L L6 3 1a nhom thi nghi¢m 2 (TN2): xtr
ly ga bang céach cho uong dung dich nCu vei
nong d6 1.000 mg/L So ga & mdi 16 dugc
chia déu vao 3 6 chuong. Dung dich nudc
udng dugc thay méi hang ngay sau 12 gio.
Thoi gian tién hanh thi nghiém 13 5 tuan. Két
thc thi nghi¢m, ga dugc danh gia ty 1¢ nudi
song, ty 1&é 6m/chét va khoi luong co thé. Sau
do, ga dugc mo dé danh gia cam quan va can
khéi lugng tirng bo phan gan va than.

Xét nghiém sinh héa ddi véi huyét tuwong

Ga dugc thu mau mau (2 mL/con) va gitr
trong 6ng EDTA. Mau méu ly tm ¢ 5.000
vong/phut trong 10 phit ¢ 4°C dé thu huyét
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twong va bdo quan ¢ (-)20°C cho dén khi tién
hanh thi nghiém do chi s6 sinh héa ALT, AST
va creatinine.

Cac xét nghiém sinh hoa ddi véi huyét
tuong ga dugc thuc hién trén may phén tich
sinh héa tu dong Hitachi 7180 Biochemistry
Automatic Analyser (Hitachi Ltd., Nhat Ban)
bao gom xac dinh nong d6 AST, ALT va
creatinine.

Xac dinh ham lwgng kim loai Cu c6 trong
md gan va huyét twong ga

Ham lugng Cu o6 trong mo gan va huyet
tuong ga dugc phan tich bang may khéi phd
plasma cao tin (ICP-MS) cua Hang Agilent
Technologles (Hoa Ky). Mau dugc st dung
Vi khbi luong nhu nhau & cac diéu kién thi
nghiém va dugc phan hay boi dung dich 67%
HNOs va 30% H.0, dugc dong trong thi thuy
tinh nhé. Sau 2 ngay, méi dung dich phan huay
thu dugc dem dun & nhiét @6 80°C dé lam bay
hoi lugng acid con trong dung dich, b sung

acid nitric 2% vao mau c6 chira mé gan ga dé
dat thé tich 10 mL va mau c6 chua huyet
tuong dé dat. thé tich 1 mL. Ham Juong Cu co
trong cac mau dugc phan tich bang hé thong
ICP-MS.

Két qua cua nghién ctru dugc xu ly théng
ké theo phuong phap student t-test hoac
ANOVA. Sy khac biét c6 y nghia khi gia tri
cua P <0,05.

KET QUA VA THAO LUAN

Panh gia ty 1é nudi séng va sw thay ddi thé
trong cia ga

Trong qua trinh thir nghiém, ga dugc theo
ddi d4anh gia vé hinh théi ciing nhu hoat dong

tai cac 10 thu nghlem Két qua cho thay, trong
qua trinh nudi, ga tai 16 TN1 va 16 DC déu an
uong, hoat dong, c6 phan va nudéc tiéu binh
thuong, khdng ¢ biéu hi¢n u rii, kém an. Tuy
nhién, khi danh gia biéu hién cua ga tai 16
TN2, ga sau uong nuéc chira nCu ham lugng
1.000 mg/L c6 biéu hién an kém hon so voi
hai 16 con lai.

W P=0,233
W P =0,0004

Khéi lwgng trung binh cla ga (kg)

Hinh 1. Khéi lugng cua ga sau 5 tuan cho
uong nudc co chira dung dich nCu ¢ céc 16
thir nghiém

Vé ty 18 nudi song cua ga, két qua sau 5
tuan thi nghiém cho thiy, trong 3 16 thir
nghiém, mai 16 déu c6 1 con bi chét vao tuan
tha 2 caa dot thir nghiém. Sau 5 tuan thir
nghiém, khi lugng ciia 17 con ga trong mdi
16 thir nghiém dugc danh gia (bang 1).

Két qua phan tich thong ké cho thay, su
thay doi can ning cua cac ca thé ga ¢ 16
TN1 va 16 BC khong cé su khac biét (P =
0,233 > 0,05). Tuy nhién, khi so sanh trong
lwong cua ga ¢ 16 TN2 va 16 BC, chiang toi
thay c6 sy khac biét rd rét, khéi luong cua
ga ¢ 16 TN2 thap hon so vai ga ¢ 16 BC (P
= 0,0004 < 0,05).

Bang 1. Khéi lugng ctia ga sau 5 tuan cho udng nuéc chira nCu tir cac 16 thir nghiém

Khéi lugng trung binh (kg)

Lo . ————— Khdi lwong thay ddi trung binh sau 5 tuan nudi
Ban dau Sau 5 tuan nuoi
bC |1,100+0,050 | 1,715+0,019 0,615+ 0,076
TN1 | 1,110+ 0,016 | 1,688 0,047 0,578 £ 0,045
TN2 | 1,150+ 0,025 | 1,482 + 0,108 0,332 £ 0,059

Két qua trén cho thiy, sau 5 tuan thur
nghiém, ga tai 16 TN 2 cham phat trién hon so
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v6i ga ¢ 16 TN 1 va 16 BC. Diéu nay cé thé
duoc giai thich do ga duoc udng nudc chira nCu
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4] nong d6 1.000 mg/L c6 thé anh huong dén
qua trinh chuyen hoa trong co thé va su phat
trién cua ga bé danh gid, chung t61 tién hanh
thu thap mau ngoai bién de tach huyét tuong,
thu gan va than trong co thé ga thir nghiém.

Xac dinh ham lwong Cu trong huyét twong
va gan ga

Dé xac dinh nguyén nhan chinh khién ga
cham tdng can hon so véi binh thuong, ching
toi da tien hanh do ham Iuong Cu co trong
huyét tuong ga bang phuong phap ICP-MS.
Céc nghién ctu trude day da chi ra sy tich lay
Cu vuot mue cho phép trong cac co quan cua
co thé c6 anh huong dén qua trinh sinh ly cla
dong vat va la nguyén nhan dan dén mot sé
can bénh nguy hiém (Galhardi et gl 2004;
Rout et al., 2013). Hi¢n nay, mot so6 cong bo
cho thay Kkhi tang nhe nong d6 Cu trong thuc
an co6 thé lam glam nong do cholesterol va
triglyceride trong mau ciaa ga (Rahman et al.,
2001; Skrivanova, 2004), nhung ham luong
nano Cu trong huyét twong ting co thé lam
tdng nong dd calcium (Ca), phosphorus (P) va
sat (Fe) co trong ga thit (Mroczek-Sosnowska

et al., 2013). Tuong tu, thé trong cua ga, ham
lugng Cu cé trong huyét tuong (A) va gan (B)
& ga trong TN1 so véi 16 BC khong co su
khac biét (hinh 2). Céac nghlen ctru trudc day
cung da chi ra khi cho ga uong nuéc chira Cu
c6 ham lugng tir 5 dén 15 mg/L s¢ khong gay
anh huong t6i nong d6 Cu c6 trong huyét
tuong ga (Ognlk et al., 2016). Tuy nhién, &
TN2, khi cho ga ubng nudc chira nCu nong do
1.000 mg/L, ham lugng Cu tich liy trong
huyét twong (A) va gan (B) tang dang ké so
v6i nhom doi chang (P < 0,05), su khac biét
nay ¢ y nghia thong ké. Vi vay, khi cho ga
udng nuée chira nCu ndéng d6 1.000 mg/L gay
ra hién tugng  dong Cu trong huyet tuong va
gan ga. Piéu nay dan tgi bénh Iy khién ga kém
an, qua trinh hap thu céc Chat dinh dudng bi
anh huong va ga phét trién va ting truong
cham. Céc nghlen ctu trude day cling cho
thayviéc cho ga uong nudc chira nCu ¢d ham
lugng cao s& khién nong do Cu c6 trong huyét
tuong tang cao, khlen Cu tich tu trong rudt
lam giam kha ning hap thy Ca va kém (Zn)
trong co thé ga (Ognik et al., 2016).

é . A B pP= B P= ) . 4 P=0,0001
= - !
3 0,97 (% s
O o 3
T 3 E_,s
o< =
c O ‘2_‘51 2
«0 £ sE s
= 0O 5]
— ©
- =z 1
g’ 05
Z 0
ne TNI ™2
- J

Hinh 2. Néng d6 Cu | trong huyét tuomg (A) va gan (B) ga do duoc
khi ga udng nudc nCu & céc 16 thir nghiém

Panh gia hinh thai va chirc niing gan, than
cia ga

Sau khi thu thap mau mo gan, than cua ga,
ching t6i tién hanh danh gia hinh thai va khoi
lwong cua mau gan ga thir nghiém. Vé hinh
thai va kich thuéc, két qua cho thiy khong cé
su khac biét gitr 3 16 ga thir nghiém. Tuong tu,
khdi lwong cua gan va than & 16 ga thu
nghiém & TN1 va TN2 so vai 16 BC ciing
khong c6 su khéc biét (P > 0,05) (bang 2).

Pé danh gia mic do ton thwong gan va
than & ga, ching t6i da tién hanh phan tich cac
chi s6 sinh héa ALT, AST va creatinine trong
mau huyét tuong. Két qua cho thay, tai 16
TN1 khi so sanh véi 16 PC néng do ALT,
AST gan nhu khong thay doi (hinh 3A, 3B). O
16 TN2, khi ga dugc udng nuéc chia dung
dich nCu c6 ndéng d6 1.000 mg/L, nong do
enzyme ALT, AST cao hon rat nhidu so véi 16
DC, su khac biét nay c6 y nghia thong ké (P <
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0.05). Nhu vay, chtrc nang gan cua ga bi anh
huong sau 5 tuin cho ga uéng nudc chia
dung dich nCu c6 ndéng do 1.000 mg/L. Két
qua nay twong tu véi két luan cua Uauy et al.

(2008) da chi ra viéc st dung nCu cé ham

luong 1.000 mg/L s& gay ton thuong chiic

nang gan.

Bang 2. Khéi lugng caa gan, than ga o cac 16 thir nghiém

L6 Gan Than
Khéi lwong (g) | Giatri P | Khéi luong (g) | Gia tri P
bC 13,56 £ 0,41 4,145+ 0,634
TN1 | 12,25+ 0,86 0,278 4,048 + 0,966 0,864
TN2 | 11,86+0,77 0,334 4,143 + 0,204 0,995
( A A /B -] P =0,037 A
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Hinh 3. Nong d6 enzyme ALT (A), enzyme AST (B) va creatinine (C)
trong huyét twong ga & cac 16 thir nghiém

Ngoai ra, dé danh gia chirc nang than cua
ga, ching t6i da do ham lugng creatinine co
trong huyét twong ga. Két qua cho thay,
khéng c6 su khac biét vé ham luwgng
creatinine gitra c4c 16 thi nghiém va 16 BC (P
> 0,05) (hinh 3C). Nhu vay, khi ga udng
nuéc chia dung dich nCu ¢6 ndng d6 2 mg/L
va 1.000 mg/L chua gay anh huéng dén chirc
ning than cia ga sau 5 tuan thir nghiém.
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KET LUAN

Viéc su dung truc tiép dung dich nCu
trong chan nudi ga véi ham lugng 2 mg/L
khong gay anh huong dén thé trong, hinh thai
cting nhu chirc nang gan, than ga. Tuy nhién,
str dung nCu véi ham luong cao 1.000 mg/L
c6 thé gay ton thuong gan do ham luong Cuu
dong trong méau va gan cao gay ra cac roi loan
sinh 1y trong co thé ga, khién ching cham
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phét trién. Nghién cau vé anh huong nCu
trong khau phan nudéc uong toi chic nang sinh
ly cta ga thir nghiém gop phan ting cudng
hiéu biét v& co ché bénh sinh gy ra do tac
dong tr sy tich liy qua cao cta Cu trong co
thé, day la co so dé sur dung nCu nhur mét cht
phu gia voi nong do thich hop phyc vu chan
nuoi, trong trot hay cham soc suc khoe y té
cong dong.

Loi cdm on: Cong trinh dugc thuc hién dudi
su hd tro kinh phi cua Dy 4n Khoa hoc cong
ngh¢ trong diém cap Vién Han 1am Khoa hoc
Cong ngh¢ Viét Nam “Nghién ciru ung dung
cong ngh¢ nano trong ndng nghiép”; Hop
phan IV: “Nghién ctru co ché tac dong va
danh gia an toan sinh hoc cua cac ché pham
nano dugc nghién ctu trong du &n”, ma sé:
VAST.TB.NANO.04/15-18.
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