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Tém tit: Trong nghién ctru niy, dung dich keo vang nano (AuNPs) co kich thudc
khoang 7 nm duoc ché tao bang phuwong phap chiéu xa tia y dung dich hydrogen
tetrachloroaurate (1 mM) sir dung carboxymethyl chitosan (CM-Chitosan) 0,5% lam chat
6n dinh. Phuong phap do phd UV-Vis va chup anh TEM duoc sir dung dé xac dinh cac
dic trung cia cac hat AuNPs. Hoat tinh bao vé gan cta ché pham AuNPs duoc khao sat
trén chudt nhit da gay doc gan bang acetaminophen c6 trong luong trung binh ~ 30 g/con
v6i lidu udng tir 0,5 dén 2 mg/con sir dung mé hinh chudt. Két qua phén tich cho thiy cac
chi s6 ALT (Alanine-aminotransferase) va AST (Aspartate-aminotransferase) trong mau
chudt déu co xu huéng giam dan (ALT giam tir 57,7 dén 69,3% va AST giam tir 57,6 dén
66,5% so voi d6i chimg) khi ting ndng d6 AuNPs. O nghiém thirc cho chudt udng 2 mg
AuNPs duoc phét hién c6 chi sd ALT thap nhét trong mau véi 38,00 U/L va giam 69% so
voi chudt gay doc gan chi cho ubng nude cat (d6i chimg am) va 19,7% so voi chudt cho
uong chat chéng oxy hoéa silymarin (d6i chimg duong) ¢ cung ndng do. Trong khi do, ché
pham AuNPs cling da c6 tac dung 1am giam chi s6 AST trong mau chudt xudng mire thip
nhét chi con khoang 115,30 U/L (giam 66% so vé6i chudt gdy doc gan chi cho ubng nuédce
cat) Két qua cua nghlen ctru nay cho thay kha ning phat trién img dung cia AuNP ché tao
bang phuong phap chiéu xa tia y 1am chit chéng oxy va hoa bao vé gan.

Tw Kkhéa: Alanine-aminotransferase, Aspartate amino transferase, acetaminophen,
AuNPs, bdo vé gan, chieu xa

1. MO PAU

Gan 1a mot co quan quan trong trong co thé voi cac chirc ndng quan trong nhu tham gia
vao qué trinh chuyén hoa, loc mau, tong hop protein huyet tuong, dao thai cac chat doc va
thudc... [1]. Tuy nhién, hién nay véi tinh trang 6 nhiém moéi trudng, nhlem doc thuc pham
cling nhu su dung nhiéu rugu, bia, thudc 14 & nam giéi 1am cho gan ton thuong, dan dén xo
gan, 10i loan chuyén hoa va ting nguy co ung thu gan. Do d6, san pham hd trg cho viée diéu
tri va bao vé gan tranh khoi cac tic nhan gay bénh viém gan, xo gan va dan dén ung thu gan
dang dugc cac nha khoa hoc quan tam nghién ctru.

Trong nhitng nam gan day, vang nano (Gold nanoparticles - AuNPs) duoc Gng dung
trong nhiéu linh vuc khac nhau: chuan doan phan tu [2], hd trg diéu tri khéi u va la chat
chéng oxy héa manh tng dung trong my pham, dugc pham va y hoc [3]. Hon nita, cac hat
AuNPs con ¢6 ai lyc cao db6i voi té bao ung thu nén c6 thé ing dung van chuyén thudc tring
dich dén té bao ung thu nhdm hd tro trong chin doan va diéu tri ung thu [4]. Ngoai ra, hat
AuNPs con c6 tinh nang gia tang sy san sinh té bao gan khi dugc bién tinh gin véi
cysteamine khi bd sung vao moi trudng nudi ciy té bao gan [5]. AuNPs sau khi duoc cai bién
vé mit khang nguyén, khang thé, dugc chat va chét phat quang da dugc ng dung lam chat
cam bién sinh hoc, chat diéu trj ung thu, diéu tri bénh mat tri nhé (Alzheimer), bénh gan, bénh
dai thao duong, v.v. [6].

C6 nhiéu phuong phap dé ché tao ra hat AuNPs nhu: khtr hoa hoc [7], phuong phap an
mon laser [8], phan huy nhiét [9, 10], st dung song siéu am [11] va chiéu xa [12, 13]. Trong
d6, chiéu xa 1a phuong phap khé hiru hiéu dé ché tao cac hat nano kim loai, dac biét la vang
nano [12,13]. Phuong phap nay c6 nhiing uu diém ndi bat so voi nhung phuong phap khac do
phan tmg duoc tién hanh & diéu kién nhiét do thuong; dé dang diéu chinh kich thuéc va hinh
dang hat AuNPs thong qua viéc diéu chinh nong do Au’" va lidu chiéu xa, hiéu suét tao
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AuNPs cao; san phém tao ra c6 do tinh khiét cao va than thién v&i moi truong do khong su
dung chat khtr [3, 14]; dong thoi dé dang phat trién san xuat & quy mo 16n va dap ung duoc
ti€u chi san xuat sach [15].

Do d6, nghién ctru nay dugc tién hanh nhim danh gia tic dung bao vé gan cta ché
pham AuNPs/CM-Chitosan ché tao bang phuong phap chi€u xa tia gamma (Co-60) trén chudt
nhat trang duc dong Swiss vo1 muc ti€u lam nguyén li¢u dé ché tao thuc pham chirc nang bao
v¢ gan.

2. NOI DUNG
2.1. Pbi twong va phwong phap nghién ciru
Péi twong nghién ciu

Mudi vang hydrogen tetrachloroaurate (III) trihydrate (HAuCly-3H,0) st dung trong
nghién ctru 13 cta hang Merck (Duc). Chét 6n dinh carboxylmethyl chitosan (CM-Chitosan,
Mw ~ 30.000 kDa) do Koyou Chemical Industral Co. Ltd, Nhat Ban cung cap. Giéng chudt
nhit tring Swiss (4 tuan tudi) dugc cung cip boi Vién Pasteur Tp. HO Chi Minh.

Ché tao ché pham AuNPs/CM-Chitosan bang phwong phap chiéu xa

Dung dich chiéu xa c6 néng do Au’"1a 1 mM 6n dinh trong CM-Chitosan 0,5% dugc
tao ra tir cac dung dich gdc (stock) chira 10 mM Au’" va 2% CM-Chitosan, sau d6 diéu chinh
dén pH 8 bang NH4OH 2,5%. Mau dugc chiéu xa o lidu 8 kGy trén ngudn xa gamma Co-60
GC-5000, BRIT (An Do) véi suit liéu 1,3 kGy/gio tai Vién Nghién ctru Hat nhan Pa Lat
[16].

Xac dinh diic trung ciia ché pham AuNPs

Céc dac trung va kich thudc hat ctia dung dich AuNPs dugc xac dinh lan lan luot béng
phuong phap do phd UV-Vis va chup anh bang kinh hién vi hién vi dién tir truyén qua (TEM
- Transmission Electron Microscope) [13]. Trong do, Phd UV-Vis cua dung dich AuNPs dugc
do bang cach pha lodng dung dich trong nuéc cat sao cho ndng d6 Au’" dat 0,1 mM, st dung
may quang phd tir ngoai kha kién UV-2401PC (Shimadzu, Nhat Ban) v6i budce song tir 400 -
700 nm. Kich thudc va phan bd kich thuéc hat AuNPs sau khi chiéu xa dugc xac dinh bang
cac anh TEM caa 300 - 500 hat AuNPs trén kinh hién vi TEM model JEM1010 (JEOL, Nhat
Ban) theo phuong phap ctua Aryal va cong su [17].

Xac dinh tic dung bao vé gan ciia ché phim AuNPs trén mé hinh chudt giy doc
gan bang acetaminophen (APAP)

90 con chudt nhat tréng duc dong Swiss khoe manh, c6 trong lugng trung binh ~ 30
g/con duoc chia thanh hai nhém (mdi nhom 45 con): Nhém binh thuong khong cho udng
APAP va nhom gy ton thuong gan bang APAP. M&i nhom dugc phan thanh 5 nghiém thic,
mdi nghiém thirc sir dung 3 con va duogc 1ip lai 3 1an (9 con/nghiém thic). Chudt duoc giy
t6n thuong gan béng cach cho udng APAP vdi liéu 2000 mg/kg thé trong chudt (APAP dugc
pha trong nudc cat) theo phuong phap cua Das va cong sy [18]. Chudt dugc cho nhin doi (chi
cho udng nudc cat) 12 gio trude khi cho ubng APAP. Sau do, chudt duge cho ubng 0,2 ml
dung dich AuNPs véi liéu udng tir 0,5 - 2 mg/con lién tuc trong 1 tuan. Chudt ddi chimg (PC)
chi cho udng nuédc cat, chudt doi chiéu (d6i chung duong) duoc cho udng chét chéng oxy hoa
silymarin véi lidu 2 mg/con. Vao ngay thtr 8, chudt duoc ngung cho in 12 gid trude khi cho
chudt ubng APAP. Sau khi cho chudt uéng APAP 24 - 48 gig, tién hanh ldy mau dudi chudt
tr 3 con ngiu nhién ¢ mdi nghiém thitc dé phan tich ham lwong ALT (Alanin amino
transferase) va AST (Aspartate amino transferase) trong mau bang may sinh hoa tu dong
Au480 (Beckman Coulter, M¥) theo quy trinh xét nghiém huyét hoc ctia Trung tim Kham
bénh Chuyén nganh - Vién Sbt rét - Ky sinh tring - Con trang Tp.HCM.

Phwong phap théng ké
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i S liéu duoc xir Iy bang phan mém Excel va phan tich thong ké ANOVA bang phan
mém SPSS 25.0 theo phép thir Duncan. Cac két qua trung binh dugc so sanh dua vao murc
khéc biét toi thi€u c6 y nghia véi sai s6 < 5%.

2.2. Két qua

Dic trung cua ché pham AuNPs ché tao & lidu xa 8 kGy str dung 0,5% CM-Chitosan
1am chat 6n dinh duoc x4c dinh dic trung quang hoc bang phé UV-Vis va phan b kich thude
hat bang phuong phap chup anh TEM. Két qua phé UV-Vis (hinh la) cho thdy xuét hién dinh
dac trung cua dung dich AuNPs ¢ budc song 524 nm va c6 kich thudc hat khoang d ~ 7 + 3,1
nm.
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Hinh 1. Phé UV-vis (a), anh TEM (b) va phan bé kich thieée hat (c) ciia dung dich keo AuNPs ché tao
bang phwong phdp chiéu xa

Chuét binh thuong (khong cho ubng APAP) va chudt gay doc gan (cho uong APAP)
sau khi cho udng ché pham AuNPs ¢ cac nong do khac nhau trong 1 tudn va tién hanh lay
mau xét nghiém cac chi sé AST va ALT. Két qua xét nghiém chi s6 men gan AST ¢ nhom
chudt binh thuong dao dong tur 107,53 - 157,57 U/L (hinh 2) va 115,3 - 344,4 U/L & nhém
chudt gay doc gan bang APAP (hinh 3).
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Hinh 2. Chi s6 AST giita cdc nghiém thirc (a) va sw thay doi chi s6 nay so véi BC (b) 6 nhém chugt
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Hinh 3. Chi 56 AST giita cdc nghiém thirc (a) va su thay doi chi s6 nay so véi PC (b) & nhém chugt
gay doc gan (cho uong APAP) va cho uong AuNPs
Két qua xét nghiém chi sb men gan ALT ¢ nhém chudt binh thuong dao dong tir 27,16 -
56,13 U/L va 38,01 - 123,77 U/L & nhém chudt gay doc gan bang APAP (Bang 2).
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Hinh 4. Chi s6 ALT giita cdc nghiém thirc (a) va sw thay doi chi s6 nay so véi PC (b) & nhém chudt
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Hinh 5. Chi s6 ALT giita cdc nghiém thirc (a) va su thay doi chi q(j nay so voi BC (b) ¢ nhom chugt
gay doc gan (cho uong APAP) va cho uong AuNPs

2.3. Ban luan
Pic trung ciia ché phaim AuNPs/CM-Chitosan

Két qua tir phd UV-Vis (Hinh la) cho thay, dinh hp thu (Amay) ctia ché phim AuNPs
(dwoc ché tao tir dung dich 1 mM Au’" n dinh trong dung dich CM-Chitosan 0,5%) ¢ khoang
budc song 524 nm. Trong khi do, anh TEM cho thdy kich thudc hat vang nano twong ddi
dong déu, céc hat co dang hinh cau va su phan bd kich thudce hat 1a tuong ddi hep (Hinh 1b,
¢). Thém vao do, kich thudc hat AuNPs trong ché ph'flm duoc xac dinh 1a khoang 7 + 3,1 nm,
bang cach tinh trung binh dudng kinh ciia 300 hat tir nhidu anh TEM khac nhau. Nhu vay, co
thé thay ché pham AuNPs/CM-Chitosan ché tao biang phuong phap chiéu xa c6 kich thudc hat
nho va dong déu.

Xac dinh chi s6 AST trong mau chudt sau khi cho udng b6 sung ché phaAm AuNPs

Ché phim AuNPs sau khi ché tao dugc sir dung dé danh gia kha ning bao vé gan cia
san pham trén chudt nhit tring dong Swiss. Két qua nhan dugc tir hinh 2a cho thay chi sb
AST & cac nghiém thirc khong giy doc dao dong trong khoang 107,5 - 157,6 U/L. Chi sd
AST trong mau chudt khi cho udéng ché phim AuNPs c6 ham luong vang khac nhau cé su
khac biét co y nghia thong ké. Trong do, két qua tir hinh 2b cho thay chudt duge cho udng
AuNPs véi liéu luong la 2 mg/con co6 chi s6 AST giam manh nhét v6i hon 31% so véi dbi
ching (khéng cho uéng AuNPs). Nhu vy c6 thé thiy khi cho uéng AuNPs da c6 tac dung
lam giam chi s& AST trong mau chudt. Chi s& AST trong mau chudt gay doc gan bang APAP
chi cho uéng nudc cat (344,40 U/L) cao hon 219% so voi chi s6 AST & nhom chudt binh
thuong (157,57 U/L), diéu nay chimg to APAP da gay ton thwong dén gan chudt. O nhom
chudt gay doc gan co su bién dong chi s6 AST trong mau chudt giita cac nghiém thire (dao
dong tir 115,30 dén 344,40 U/L). Chi s6 AST trong mau chudt c6 xu hudng giam dan khi cho
ubng AuNPs c6 ndng d6 ting dan tir 0,5 - 2 mg/con (Hinh 3a). Pic biét, khi cho chudt udng
AuNPs ¢ liéu uéng 2 mg/con cho tac dung giam chi s6 AST 14 66,5% hiéu qua hon so véi
silymarin ¢ cung nong dd (55,3%) va khac biét c6 y nghia thdng ké so voi nhom ddi chimg
chi cho ubng nudc cit. Dong thoi, chi sé AST nay con thap hon ca nghiém thirc chudt duoc
cho udng nudc cat va khong gay doc (157,6 U/L). Két qua tir hinh 3 cho thiy, & nhom chudt
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giy doc gan, chi s AST trong méau chudt khi cho udng AuNPs & nong d6 0,5 va 1 mg/con cé
gia tri 1an luot 13 146,03 va 140,98 U/L twong dwong so v&i nhom chudt udng silymarin
(154,13 U/L) va c6 khéac biét c6 ¥ nghia thong ké so v6i nhém dbi chung chi cho udng nuée
cat. Tir nhitng két qua trén cho thay ché pham AuNPs c6 tac dung lam giam chi s6 AST trong
mau chudt trén mo hinh gay doc gan bang APAP, trong d6 nhom chudt uéng AuNPs véi lidu
2 mg/con cho kha ning 1am giam chi s6 AST tot nhat véi mirc giam 13 khoang 66% so voi ddi
chimg chi cho udng nuéde cit.

Xac dinh chi s6 ALT trong mau chudt sau khi cho udng bé sung ché phim AuNPs

Trong thi nghi¢ém nay, ca hai nhém chugt thir nghiém khong gay doc va nhom gay doc
déu c6 su bién dong chi s6 ALT & cac nghiém thtrc. Chi s6 men gan ALT trong mau chudt &
cac nghiém thirc khong gy doc dao dong trong khoang 27,16 - 56,13 U/L (Hinh 4a). Viéc
cho uong ché pham AuNPs ché tao bang phuong phap chiéu xa ciing c6 tac dung lam ha chi
s6 men gan ALT. O nhom cho uong AuNPs véi liéu 1 va 2 mg/con c6 tac dung ha men gan
ALT trong méau chudt xudng thap nhét (49,9 va 51,6%) va c6 sy khac c6 y nghia thong ké so
v6i gia tri thu duoc & nghiém thirc ddi chimg chudt chi cho udng nudc cit.

Dbi v6i nhom chudt gay doc gan, két qua tir hinh 5 cho thay chi sé ALT trong mau c6
xu huéng giam khi ting nong dd AuNPs cho chudt uéng. Chi s6 ALT dao dong tir 38,00 -
52,33 U/L trong méu chudt ¢ cac nghiém thic cho uéng AuNPs va thép hon nhiéu (tu 57,7 -
69,3%) so voi chi sé cia nhém chudt d6i ching chi cho udng nudce cat 1a 123,77 U/L. Trong
do, nghiém thic cho chuot uéng AuNPs & liéu uéng 0,5 va 1 mg/con c6 chi s6 ALT lan luot
1a 52,33 va 52,47 U/L va tuong dwong so v&i nhdm chudt udng chat chéng oxy hoa silymarin
& liéu udng 2 mg/con (62,73 U/L) ciing nhu nhém chudt dbi chimg khong gay doc gan (56,13
U/L). Khi tang liéu lwong AuNPs cho chudt udng 1én 2 mg/con thi chi s6 ALT & nhém chudt
giy doc gan giam con 38,00 U/L. Diéu nay cho thay, ché pham AuNPs c6 kha ning lam giam
chi s6 ALT trong mau chudt khi cho udng tot hon so véi silymarin (69,3% so v6i 49,3%).

Két qua ctia nghién ctru nay cho thay sau khi cho udng 1 tuan véi lidu lugng 2 mg/con
ché pham AuNPs/CM-Chitosan co kich thudc hat khoang 7 + 3,1 nm ché tao bang phuong
phap chiéu xa da co tac dung lam giam nhe cac chi s6 men gan AST va ALT trong mau chudt
binh thuong nhung giam dang ké trong méau chudt gy doc gan. Negahdary va cong sy (2015)
cling da chimg minh rang vang nano cé kich thudc hat khoang 10 nm c6 tic dung lam giam
chi s6 men gan (CAT va GPX enzyme) ¢ chudt nhat trang dong Wistar & liéu 100 ppm khi sir
dung lién tuc trong 15 ngay [19]. Do 6, ché pham vang nano/carboxymethyl chitosan c6 tiém
nang dé str dung nhu mot hoat chat chdng oxy hoa.

3. KET LUAN

Di ché tao thanh cong ché pham AuNPs véi kich thudc hat vang khoang 7 + 3,1 nm
bang phuong phap chiéu xa gamma Co-60 sir dung CM-Chitosan lam chat 6n dinh. Ché pham
AuNPs da co tac dung lam giam dang ké chi s6 men gan AST va ALT trong mau khi cho
chuot ubng ché pham 1 tuan v6i mirc giam cuy thé 13 tir 57,7 - 69,3% dbi voi chi sb ALT va tu
57,6 - 66,5% dbi véi chi s6 AST & nhom chudt gay doc gan. Trong d6, nhém chudt udng ché
pham AuNPs ¢ liéu udng 2 mg/con di cho thay tac dung hiéu qua nhat. Ché pham AuNPs ché
tao bang phuong phéap chiéu xa di cho thay trién vong tmg dung dé 1am nguyén liéu ché tao
thyc pham chirc ning sir dung cho muyc dich bao vé gan.
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STUDY ON THE HEPATOPROTECTIVE EFFECTS IN MICE OF GOLD
NANOPARTICLES PREPARED BY GAMMA Co-60 IRRADIATION
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Abstract: In this study, gold nanoparticles (AuNPs) with an average particle size of about
7 nm synthesized by y-rays irradiation of a solution containing hydrogen tetrachloroaurate
solution (1 mM) stabilized in 0.5% carboxymethyl chitosan (CM-Chitosan). The UV-Vis
spectra and TEM images were used to analysize the characteristics of AuNPs. The
hepatoprotective activity of AuNPs was tested in acetaminophen induced hepatotoxic mice
with an average body weight of ~ 30 g/head by orally administration at daily doses 0,5 - 2
mg/head. The ALT (Alanine-aminotransferase) and AST (Aspartate-aminotransferase)
indexes in blood of tested mice were decreased (ALT decreased from 57.72 to 69.30% and
AST decreased from 57.60 to 66.52% compared with control) by the increase administered
AuNPs concentration. In the group of mice administered with 2 mg AuNPs, the ALT level
in the blood was lowest with 38.00 U/L (reduced 69% compared to mice induced
hepatotoxic and supplied with only distilled water, and 19,96% compared to mice
administered by silymarin at the same concentration. In addition, the supplemented with
this AuNPs also strongly reduced AST index in tested mice with 115.3 U/L (decreasing
66% compared to that in blood of mice induced hepatotoxic and supplied with only distilled
water). The results show that AuNPs product synthetized by y-rays irradiation may
potentially be developed for application as antioxidant and hepatoprotective liver agent.

Keywords: Acetaminophen, alanine-aminotransferase, aspartate-aminotransferase,
AuNPs, hepatoprotective, irradiation
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