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Curcumin PEG héa va trién vong tng dung
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Tém tit

Curcumin 13 mot hop chét tu nhién c6 tac dung sinh hoc da dang, dung dé phong ngira va hd trg diéu tri mot
s6 bénh. Han ché cta curcumin la sinh kha dung thap, nén hi¢n nay van chua dugc st dung rong rai trong lam
sang. Da ¢6 nhiéu k¥ thuat bao ché dugc 4p dung dé nang cao sinh kha dung cua curcumin nhu ting d6 hoa tan,
d6 6n dinh va tinh thdm qua mang t& bao. Mot k¥ thuat duoc 4p dung méi day, hira hen c6 thé phat trién thanh
cong thude c6 gid tri tUr curcumin, 1a tao dan chét curcumin PEG héa. PEG héa 1a mot ky thuat méi, c6 hi¢u qua
trong viéc phat trién céc thudce gidi phong tai dich va lam tang sinh kha dung cua nhiéu dugc chat, dic biét cic
thuoc chéng ung thu. Trong bai tdng quan ndy, ching t6i gidi thiéu mot sé dang curcumin PEG héa da duoc
téng hop thanh cong, gitp cai thién sinh kha dung va ting hoat tinh sinh hoc so v6i curcumin ty do. Dan chét
nay gidp ting kha nang thim vao té bao va kha ning trc ché t& bao ung thu; ting kha ning hudng dich khdi u va
vi vay tang hiéu qua khdng ung thu trén in vitro va in vivo.

Nhan ngay 26 thang 9 nim 2015, Chinh sira ngay 07 thang 11 niam 2015, Chap nhan ding ngay 25 thing 6 nim 2016
Tur khéa: PEG héa, Curcumin, Sinh kha dung.

1. Pit van dé curcumin) 12 din chét cta curcumin lién két
) v6i phan tir PEG, l1am thay d6i duoc tinh cta
Curcumin - mét hop chat thién nhién, phan tir ban dau. Curcumin PEG héa c6 nhiéu
diphenolic, c6 nhi€u trong ré cu cdy Nghe dic tinh ho4 1y va dugc 1y uu viét, khic phuc
(Curcuma longa L.). Curcumin ¢6 NtéC dur}g duogc céc nhuoc diém cia curcumin. Trong bai
sinh hoc phong phu, duoc sir dung ho tro diéu téng quan nay ching toi gioi thiéu vé ki thuat
tri va phong ngira nhiéu bénh nhu: bénh tim PEG héa, mot sé dang curcumin PEG héa da
mach, tiéu dudng, viém khop, bénh than kinh, dugc tong hop thanh cong va trién vong tmg
bénh Corhn va dic biét trong hd tro diéu tri dung trong phat trién cic san pham cé tic
ung thu [1]. Tuy nhién, curcumin cé tinh ky dung sinh hoc.

nuéc cao, tinh thim va d6 hoa tan kém nén
sinh kha dung rat thap, do d6 hi¢u qua dicu tri

bénh con han ché. Nhim céi thién sinh kha 2. Giéi thigu vé curcumin

dung ctia curcumin, gan day, cac nha khoa hoc

dd am ra nhiéu ky thudt nhu bao ché dudi Cay Nghé la mot thanh vién ctia ho gimg,

dang phytosome, tao dan chat PEG héa. Dan phét trién manh ¢ ving khi hau nhiét d6i. Cu

chat curcumin PEG héa (hay PEGylated nghé duoc sir dung rong rai nhu mot gia vi va
dé phat trién cdc ché pham thyc pham chirc

* Téc gia lién hé. DT.: 84-904429676 ning, dic biét 12 ¢ Chau A. Curcumin (1,7-
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bis(4-hydroxy-3- methoxyphenyl)-1,6-
heptadiene-3,5-dione) (Hinh 1) 1a mot chét ¢
tdc dung sinh hoc chinh cda cu nghé. Vé céu
tric héa hoc, curcumin la diferuloylmethan,
c6 hai vong aryl véi mot nhédm methoxy va
mot nhém hydroxyl trén mdi vong. Tuong tu
khung cdu tric nay, c6 mot so thay doi ciia
nhém methoxy hoac hydroxyl trén mot hodc
cd hai vong thom dugc goi la curcuminoid.
Curcumin (77%), demethoxycurcumin (17%)
va bis-demethoxycurcumin (3%) la céc
curcuminoid chinh ¢6 trong cu nghé.
Curcumin c6 kha ning hoa tan tdt trong
aceton, ethanol va dimethyl sulfoxid, nhung
thyc té khong tan trong nudc.
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Hinh 1. Curcumin va cdc din chit chinh
trong cu nghé.

3. Tac dung sinh hoc ciia curcumin

Cé4c nghién cltru in vitro, in vivo va trén
1am sang da ching minh cic dic diém duogc
dong hoc, tinh an toan va kha ndng cho hiéu

qué diéu tri v6i nhiéu loai bénh cta curcumin.
Curcumin da dugc nghién ctru tng dyung nhiéu
trong linh vuc y sinh hoc véi cac dinh hudng
taic dung nhu: chdng oxy hod, trc ché con
duodng truyén tin hiéu té bao, anh hudng dén
hoat dong cua cdc enzym trong té bao, kha
niang thay doi qua trinh phién ma gen va kich
hoat co ché 1am té bao chét theo chuong trinh
(apoptosis). Mot s6 kha ning tdc dung khic
cling dugc nghién ciru nhidu nhu: chdng
viém, khang khuén, chéng bénh s6t rét, chéng
ung thu, bao vé gan, thén, chéng huyét khéi,
bao vé thanh tim, chdng thap khép [2],[3]. Téc
dung chéng oxy héa manh cta curcumin c6
thé duoc gidi thich la do sy cé mat cia cic
nhém phenolic trong cAu tric [4], [5] Trén in
vitro, curcumin c6 hiéu qua trc ché ting sinh
cua cédc te bao ung thu budng trimg, v, cd,
tuyén tién liét, két trang, gan, tuyén tuy va
xuong [5-7].

Curcumin c6 tic dung sinh hoc da dang
nho tic dyng 1én nhiéu dich, bao gdm: hoat
hod cdc yéu to phién mi (nhu yéu t6 nhan-
kappa B, peroxisome proliferator-activated
receptor-gamma va diéu hoa cdc enzym
kinase), cdc cytokine va cdc yéu td ting
trudng.

Vé ung dung trong thyc tién, curcumin da
duogc str dung nhiéu dé hd tro diéu tri cac bénh
khéac nhau nhu: dyc thuy tinh thé, vét thuong
khé lién, soi mat, di ung, vi€m tuy, viém loét
da day, viém rudt, sot, hoi chimg suy giam
mién dich mic phai, bénh vy nén, bénh
Alzheimer, xo clirng bi, suy gidp, X0 nang, Xo
vita dong mach, nhdi mau co tim, loang
xuong, bénh phdi, sét rét, viém khép, bénh
Leishmania, dai thao duong, bénh da xo cing,
bénh dong kinh, bénh Parkinson va bénh ung
thu... [8].

4. Han ché cia curcumin

Tinh chét duoc ddng hoc va dugc lyc hoc
clia curcumin ¢6 anh huong rit 16n dén hiéu
qua diéu tri. Curcumin c6é nhiing dic diém
dugc dong hoc khong thuan lgi nhu: hép thu
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kém, chuyén ho4 va thai trir khoi co thé nhanh
nén sinh kha dung rat thap [9]. Curcumin la
mdt hop chat ky nude, do hoa tan & pH sinh 1y
rat thap (khoang 11 ng/mL). Curcumin c6 tdc
d6 chuyén hod va thai trir nhanh, bi thuy phéan
trong mdi truong kiém va phan huy khi gip
anh sang, nhiét do cao va diéu kién oxi hod
[10]. Kha nédng hép thu curcumin kém & ruot
c6 thé do do tan thap, ngodi ra con bi phén
huy & pH trung tinh hodc kiém va bi anh
huéng chuyén héa ciia cdc enzym. Nghién ciru
danh diu phong xa dd cho thay hau hét lidu
ubng dugc bai tiét trong phan va mot phan ba
curcumin van khong thay doi cau tric [9].

Rét nhiéu phuong phap da dugc tmg dung
dé 1am tang sinh kha dung cua curcumin thong
qua lam tang d¢ tan, d6 6n dinh va tinh thim
qua mang té bao bang cic k¥ thuat hod hoc,
k¥ thuat bao ché phan tu [3]. Mot $6 k¥ thuat
bao ché chinh lam ting sinh kha dung cia
curcumin nhu: tao phirc hop dang 1ong phén
tir curcumin-cyclodextrin; bao ché duéi dang
liposome, tao micell v4i cic chét dién hoat;
bao ché phitc hgp phytosome; tao tiéu phan
nano curcumin véi céc chat mang polymer. St
dung két hop cling véi cdc chat ting sinh kha
dung cling da dugc ung dung (két hop Vol
piperine dé trc che glucuronid hod). Mot 50
nghién ctru con téng hop céc cu tric tuong tu
curcumin nhim tao ra cic chit ¢ nhleu uu
diém hon. Tuy nhién, cho t6i nay, van chua
phat trién thanh cong dugc mot loai thudc nao
tor curcumin c6 tic dung nhu mong doi trong
diéu tri 1am sang. C4c nghién ctru gan day chi
¥ nhiéu t6i viéc tao din chit PEG héa
curcumin. Theo huéng nay, c¢6 nhiéu hira hen
dé tang tinh Umg dung cta curcumin trong
thuc tién diéu tri.

5. Ky thut PEG héa

Poly(ethylene glycol), PEG, (Hinh 2) la
mot polymer tong hgp, dugc tao thanh tur cac
monomer ethylene oxyd. PEG la mét polymer
khong doc, khong thé hién dac tinh khang
nguyén, cé hé so6 phan bo dau nudc thich hop.
PEG da duoc duoc dién cic nudc cong nhan

lam t4 duoc cho nhiéu dang thudc ding cho
cdc duong dung khic nhau: dudng uéng,
duodng tiém truyen va dung trén da [11].

HO OH
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n

Hinh 2. Ciu tric cta polyethylene glycol.

PEG hoéa 12 k¥ thuét gin dong ho tri PEG
vOi cdc tac nhan tri ligu, 1a mot trong nhu’ng
ky thuat day trlen vong de cai thién hiéu qua
diéu tri ciia thuoc Ban déu, ky thuat nay dugc
tmg dung chu yéu véi céc duoc chat c6 cau
tric dai phan t (peptid, enzym) bang cdch tao
céc lién két glu:a dugc chat véi mot hodc nhiéu
chudi PEG c6 khéi  luong phan to khac nhau.
Khi sir dung, cdc dan chat nay s& c6 thoi glan
ban thai dai hon, lam cho sinh kha dung cua
thubc dugc tang cuong dang ké. PEG héa
duogc Davies va Abuchowsky nghién ciru lan
dau tién bang viéc tao dan chat PEG véi
albumin va catalase [12]. Do nhiéu vu diém
vé dugc hoc do ky thuét nay mang lai, nén né
da duoc tmg dyng nghién ctru nhiéu véi céc
dugc chat phan t&r nho, nham céc muc ti€u cai
thién do tan, glam ddc tinh va mot s0 tac dung
khong mong muodn cia thuoc [1]. Duoc chat
duoc PEG héa mang lai nhiéu vu diém: chdm
bi dao thai khoi co thé, 1am giam qué trinh
chuyen héa cua thube boi cdc enzym. Lién két
gita PEG vo6i cédc duge chat phén tir nhé c6
thé 12 cdc lién két héa hoc bén viing va ciing
co thé 1a cdc lién két tao dang phuc khong
bén. Do PEG héa c6 thé bao vé dugc chat
tranh bi thuy phan bdi cic enzyme va tang
thoi gian bén thai, tang dd tan tan trong nudc
nén dugc su dung rong rai trong nghién cuu
va phat trién thudc méi. Céc ung dung chinh
nhu PEG héa cdc dugc chat c6é cau tric
protein, peptid, oligonucleotide, cdc phan tur
nho, bé mdt cic cau tric nano nhu liposome,
phytosome ....

6. Dang curcumin PEG hoéa

Curcumin PEG héa la ky thuat gin cic
phan t& PEG vao curcumin @€ cai thién sy 6n
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dinh cua curcumin trong co thé, tang d6 hoa
tan, kéo dai thoi gian ton tai trong huyét tuong
va bdo vé€ khdi sy phan huy cta cic enzyme.
So d6 qué trinh tong hop curcumin PEG héa
duoc md ta trong hinh 3.

HOOC O, O, COOH
\ %/\O %\/ S
n

Poly(ethylene glycol)
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Curcumin
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Curcumin PEG hoa
Hinh 3. So d6 tong hop curcumin PEG hda.

Mot s6 dang curcumin PEG héa da dwoc
téng hop thanh céng

Dé 1am ting sinh kha dyng cta curcumin,
mot loat cic hop chat curcumin —
poly(ethylene glycol) da duoc Li va cong su
tong hop [13], trong d6 curcumin lién két
cong hod tri véi PEG. Téc gia da téng hop
dugc cac dang curcumin PEG hoéa tan trong
nuée, st dung cic lién két thioester ciia
curcumin, v&i cdc chudi PEG ¢6 khéi lugng
phan tir thip. Cic nhém nghién ctru khac nhau
da tong hop thanh céng va phit trién cdc phan
tr curcumin PEG hdéa khac dua trén cac
phuong phép tong hop khic nhau. Cic loai

curcumin PEG héa da téng hop dugc dén nay
bao g6m curcumin PEG héa dang I-a, I-b, I-
¢, I-d (hinh 4), 1I-a, II-b (hinh 5), 111 (hinh
6), IV (hinh 7), V-a,V-b,V-¢, V-d,V-e, V-,
V-g (hinh 8, 9, 10, 11, 12 ), VI-a, VI-b, VI-c
(hinh 13).

Curcumin PEG hoa dang I-a, I-b, I-c, I-d

Pandey va cong su (2011) da téng hop
thanh cdng curcumin PEG héa I-a, I-b, I-c, I-

d (hinh 4) va chimg minh n6 c¢6 kha nang kich
hoat yéu t6 nhén erythroid 2-related factor 2
(Nrf2) trong cic té bao biéu mo phé quan &
nguoi (Beas2B-ARE). Nrf2 1a mot yéu t6
phién ma trung tim diéu khién cdc hé thong
bao vé chong oxy hoa va h¢ thong chong viém
ctia co thé [14]. Trong sb céc chit tong hop
curcumin PEG héa dang I (a-d) d6 tan trong
nude va kha niang kich hoat Nrf2 cta hop chét
I-a 12 cao nhét [14]. So v6i curcumin tu do, I-
a kich hoat NQO1, HOI1, va gen GLCM cao
hon tuong tmg 3, 6 va 8 1an. Trong khi d6, I-b
kich hoat gen HO1 va GLCM cao hon 3 lan
va gen NQOI cao hon 1,5 14n so véi curcumin
tu do. Cac chét I-c, I-d chi c6 kha ndng kich
hoat Nrf2 twong duong hoac cao hon mét chut
so v¢i curcumin tu do [18]. Su khéc biét trong
cic dac tinh héa 1y cua céc chét tuong tu c6
thé dwoc giai thich boi kich thudc cua cdc
PEG khdc nhau. Céc chat I-c, I-d c6 kich
thudc cua chudi PEG 16n hon (1500, 2000 Da)
nén ham lwong curcumin trong phan tit nho do
d6 tic dung sinh hoc thap. Céc hop chat I-a va
I-b duoc céu tao tir PEG c6 trong lugng phan
tur trung binh twong tng 600 va 1000 Da va do
d6 c6 ham lugng curcumin cao hon so véi I-c,
I-d [14].

Céc tac dung sinh hoc dugc tang cuong
cua curcumin PEG héa dang I-a, I-b c6 thé
gidi thich nhd do tan cao va cai thién tinh
thim quan mang té bao, ting thoi gian ton tai
trong mau va nhu vay lam tang sinh kha dung.
Ngoai ra nhém tic gia ciing luu ¥ riang ndng
d6 PEG trong phan tng tong hop curcumin
PEG héa I-a, I-b ciling can duoc kiém soat
nhim dat ty 1& curcumin/PEG t6i wu dé ¢6 tac
dung dugc 1y cao nhét [14].

Curcumin PEG hoa dang I1-a, I1-b
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Hai curcumin PEG héa II-a, II-b (hinh 5)
dugc Safavy va cong sy tong hop vao nim
2007 bang céch sir dung PEG 3500 va 750 Da.
va tao lién két qua nhém chirc ester va ether
[15]. Ca hai phan tir thu dugc déu tan trong
nuée tot hon. Pic biét, qua nghién clu tic
dung sinh hoc thi II-b c6 tic dung trén mot s6
dong té bao ung thu ngudi: tuyén tién liét
(PC-3), két trang (LS-174T) va tuyén tuy
(MIA PACA-2 & BxPC-3) [16]. Chat II-a chi
co tac dung chéng lai cic dong té bao ung thu
tuyen tién liet (PC-3) va c6 gia tri ICs thap
hon 2,4 lan so vé6i curcumin [15]. Nguyén
nhin c6 thé do hop chat IT-a c6 phan PEG c6
kich thudc phan tr 16n (3500 Da), nén ty 1€
curcumin/PEG thép [15]. Nguoc lai II-b c6
gid tri ICsy thap hon 2,1; 1,6; 3,4 va 1,3 lan SO
vOi curcumin tuong ng d6i v6i céc dong té
bao tuyen tién liét (PC-3), Kkét trang (LS-
174T), tuyén tuy (MIA PACA-2 va BxPC-3).
Nghién ctru ddnh gid mdi lién quan giira ty 1¢
curcumin/PEG va téc d6 giai phéng curcumin
cling dugc tién hanh. Hai dang curcumin PEG
héa II-a, II-b duogc U trong dung dich d&€m
phosphat (PBS, pH 7.4) & 37°C va do nong do
bang phuong phdp sic ky 16ng hiéu ning cao
tai budc séng 280 nm [16]. Két qua cho thiy
qud trinh giai phéng curcumin c6 téc d6 khac
nhau khi cdc phéan tr curcumin PEG hoéa cé
kich thudc khic nhau. Ngoai ra, hai hop chit
II-a va II-b con c6 thoi gian ban thai twong
ung la 60 va 200 phit. Nguyén nhan hai hop
chat nay c6 thoi gian ban thai khac nhau 1a do
khac biét vé kich thudc PEG (3500 so véi 750
Da.) va khdc biét trong lién két nhém chirc
(ester so voi ether) hoac cling c6 thé do két
hop cia ca hai yéu to. Tdc dung uu viét ciia
II-a, II-b so v6i curcumin tu do la nho kha
nang hoa tan trong nudc va khd nang xam
nhap vao té bao tét hon [16]. Khi d6 tan duoc
cai thién, thi ndng do hop chét tiép xiic voi té
bao cao hon va thuan loi hon dé thidm qua
mang, lam tdng kha ndng xam nhap vao trong
té bao.

Curcumin PEG hoa dang 111

Curcumin PEG héa dang III (hinh 6) da
dugc Li va cong sy tong hop vao nam 2009,

¢6 kha niang trc ché manh qué trinh ting sinh
cia t& bao ung thu tuyén tuy bang cdch bét
hoat protein Jabl (Jun activation domain
binding protein 1) [13]. Jab 1 1am mat tinh bén
vitng ciia protein khéi u, didu hoa chu ky phat
trién té bao, la mot dich phan tir tiém ning
méi trong diéu tri ung thu [13]. Curcumin
PEG héa dang III dugc téng hop bang cich sir
dung dan chét diaxit cta poly(ethylene glycol)
(phén tir trong lwong 35 KDa) va két hop véi
DCC (N,N'-dicyclohexylcarbodiimide) dé tao
thanh hop chit PEG — curcuminss xp [13]. Hop
chat PEG — curcuminss xp III duge ddnh gid
trén dong té bao ung thu tuyén tuy cho thay,
tdc dung 1o rét ¢ giai doan phan bao voi su
hinh thanh cua céc té bao da nhin bét thudng,
dan dén Grc ché ting sinh té bao. Hop chat IIT
cha yéu tic ché hoat dong cta Jabl- kinase va
lam mat sy bén viing cua protein dich Jabl
[13]. Téc dung {rc ché tang sinh té bao cia
hop chét III khong thé hién trong céc té bao
d3 bi bt hoat gen Jabl, va phu thudc vao
nong do. Vi ndong @6 nho hon 1 uM hop chét
III khéng con tic dung va véi ndng do 16n
hon 5 pM thi tic dung manh [13]. T4c dung
{rc ché ting sinh té bao ctia hop chat III chi
dat dugc sau 24 gio khi st dung. Dac biét, khi
so sanh tdc dung wc ché ting sinh té bao cua
curcumin va hop chit III cho thiy curcumin
voi nong d6 20 uM thi c6 tic dung tuong
duong nhu hop chit ITI & ndong d6 5 uM. Piéu
nay cho thdy uu diém cua hop chat I so véi
curcumin ty do [13].

Curcumin PEG héa dang 1V

Curcumin PEG héa dang IV (hinh 7)
dugc Tang va cong su tong hgp vao nam
2010, c6 tic dyng nhu 1a mot tién thude, c6
kha ning chdng ung thu va 1 c6 thé déng vai
trd0 nhu mot phan to van chuyén thudc [17].
D¢ tong hop curcumin PEG héa dang IV, axit
mercaptopropionic dugc sir dung 1a chét xic
tic, gan vao PEG (350 Da) dé tao lién két véi
curcumin. Axit mercaptopropionic dugc lién
két voi B-thioester, tao ra li€n két 6n dinh
trong mdi tru’orng trung tinh va gidp giai
phéng hop chit [17]. Curcumin PEG héa dang
IV tuong ddi bén viing trong dung dich dém
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phosphate tai pH 7.4 hodc pH 5.0. Dé danh gia bao tir giai doan G1 dén pha S. Biéu hién cia
tac dung trc ché tang sinh té bao clia curcumin ba gen nay bi giam déng ké khi bi tic dong
PEG héa dang IV, ba gen (Cyclin D1, CDK4 ctia hop chat IV. Véi néng d6 20ug/ml, hop
va CDK6) da duogc lya chon dé nghién clru, vi chat IV trc ché hoan toan biéu hién cua gen
1a cdc gen lién quan tryc tiép dén chu ky té cyclin D1 va CDK4 [17].
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I-a:n =13 (PEG 600), m= 8
I-b: n =22 (PEG 1000), m =5
I-c: n =34 (PEG 1500), m=4
, I-d: n =45 (PEG 2000), m =3
Hinh 4. Cau tric phan t&r cua Curcumin PEG héa dang I-a, I-b, I-c, I-d.
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II-a: n =79 (PEG 3500), R = COOCHj;
II-b: n = 17 (PEG 750), R = OCH;
Hinh 5. Cau tric phén tir cia Curcumin PEG héa dang Il-a, II-b.
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n =795 (PEG 35KD)

Hinh 6. Cau tric phén tir cia Curcumin PEG héa dang II1.
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) n=7 (PEG 350)
Hinh 7. Cau tric phan tir cia Curcumin PEG héa dang IV.
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CurcuminPEGhéadangVa Vb V-c, V-d,V-e, V£, V-g
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V-a: n =25 (PEG 1150), R = -PhCOOH
V-b: n =25 (PEG 1150), R = -Cyclobutane-COOH
V-c:n =25 (PEG 1150), R = -Pentetic acid backbone

Hinh 8. Chu tric phén tir cia Curcumin PEG héa dang V-a, V-b, V-c.
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Hinh 9. Cau tric phén tir cia Curcumin PEG héa dang V-d: n = 45 (PEG 2000).
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Hinh 10. Cu triic phan tir ciia Curcumin PEG héa dang V-e: n = 9 (PEG 450).

0 OH
(0L
%O I i S e
OMe

OMe
m

Hinh 11. C4u tric phan tir ctia Curcumin PEG héa dang V-f.
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TR A ey

Hinh 12. Cu triic phan tir ciia Curcumin PEG héa dang V-g.

Curcumin PEG héa dang V-a, V-b, V-c,
V-d,V-e, V£, V-g (hinh 8, 9, 10, 11, 12) dugc
Tang va cong su tong hop nam 2010 [17].
Hop chit V-a, V-b, V-c ¢c6 mot khung céu
tric ky nudc gdm curcumin va hai
pyromellitic dianhydride (V-a), cyclobutan-
1,2,3,4-tetra axit cacboxylic (V-b) hodc
diethylenetriamine pentaacetic dianhydride
(V-¢) va mot phén ua nudc gém PEG c6 trong
luong phan tir 1100 Da [17]. Hop chat V-d
gdm curcumin, axit 3,3"-dithiodipropionic va
PEG (trong lugng 2000 Da). Polymer V-d tan
trong nude nhung khong tao thanh céc micel;
hop chat V-e tan mot phan va hop chat V-f

khong tan trong nudc [17]. Hop chat V-f
khéng tan trong nudc vi trong cdu tric c6 qué
it don vi PEG. Hop chét V-g gom PEG (trong
lwgng phan t¢ 200 Da) va hai don vi
triethylene glycol ether divinyl (150 Da), do
d6 V-g c6 kha nang tan trong nudc. Trong sb
cdc hop chat V-a, V-b, V-¢, V-d, V-e, V-f, V-
g, chi V-a, V-b, V-¢, V-d va V-g dugc ching
minh ¢6 tic dung wc ché té bao ung thu budng
trung (SKOV-3). V-e, V-f khong dugc danh
gid do tan it hodc khong trong nudc. Hop chét
V-a, V-b, V-¢, V-d c6 tic dung khong khic
biét o rét so voi curcumin trong tc ché dong
té bao ung thu budng tring [17].

Curcumin PEG héa VI-a, VI-b, VI-c
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Hinh 13. C4u tric phén tu cta cac bién thé curcumin PEG héa dang VI-a, VI-b, VI-c.
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Curcumin PEG héa dang VI-a, VI-b, VI-c
(hinh 13) duwgc Wichitnithad va cong su téng
hop nam 2011. VI-a, VI-b, VI-c la cic hgp
chat bén ving do tao khoang cich aliphatic
khac nhau béng acid succinic, acid glutaric,
axit methylcarboxylic va PEG (trong lugng
phéan tor 2000 Da) [18]. VI-a, VI-b, VI-¢ duoc
danh gid kha nang tc ché dbi voi céc dong té
bao ung thu nguoi: Caco-2 (dai trang), KB
(khoang miéng), MCF7 (vi) va NCI-H187
(phdi) va c6 gia tri ICs, trong pham khoang 1 -
6 uM [18]. Cac curcumin PEG héa VI-a va
VI-b c6 gia tri ICs, thip hon trén dong té
bao ung thu biéu md (KB) so voi curcumin
tu do [18].

Tdc dung sinh hoc cua curcumin PEG héa

Nhu da trinh bay ¢ trén, curcumin PEG
héa c6 d6 tan tdt hon curcumin va c6 tic dung
{ic ché hoan toan su sinh trudng cua céc té bao
ung thu tuyén tuy 0 nong dd khoang SuM,
trong khi curcumin can néng d¢ 20 uM mdéi
c6 tic dung tuong duong [13]. Curcumin PEG
héa dang III ciing c6 tic dung hi¢p ddng voi
gemitabine trong qud trinh {rc ché tang sinh té
bao va kich hoat qud trinh chét theo chuong
trinh (apoptosis) ctia dong t& bao PANC-1 va
AsPC-1 [13]. Pac biét, curcumin PEG hoéa c6
tdc dong manh, tc ché ting sinh té bao ung
thu tuyén tuy, ngin chin giai doan phan bao
va sy hinh thanh cia cdc té bao da nhan bét
thuong. Két qua thi nghiém cua Murphy va
cong su da chirng minh hi¢u qua cua curcumin
PEG hoéa dang V-a, V-b, V-¢, V-d va V-g tGc
ché su phit trién khéi u budng trimg trén md
hinh chudt thong qua tc ché giai doan phan
bao [19, 20]. Tuy nhién curcumin PEG héa
cling c6 tic dung phu nhu anh huong dén
chirc ning sinh san do c6 tinh chit giéng nhu
estrogen va dbi khang androgen cuia curcumin.
Thir nghiém in vivo cho thay curcumin PEG
héa c6 thé gdy ra phi dai tir cung. Curcumin
PEG héa c6 kha nang diéu chinh lam giam
17B-hydroxysteroid dehydrogenase (chuyén
hod androstenedione thanh testosterone), Sa-
reductase (chuyén hod testosterone thanh
dihydrotestosterone) va thu thé androgen
trong cdc co quan sinh duc va tuyén sinh duyc

phu nam. Co ché diéu chinh chic ning cic
tuyén sinh duc ciia curcumin PEG héa 1
thong qua co ché didu hoa am tinh ngugc
(negative feedback) truc dudi ddi — tuyén yén
[17-19; 21].

7. Két luan

Curcumin, mot hop chét tu nhién, cé tiém
nang ung dung phat trién thudc va thyc pham
chtre ning ding hd tro diéu tri va phong ngira
nhiéu bénh, tic dong to1 nhiéu qué trinh sinh
hod quan trong trong t& bao va cé phd tic
dung sinh hoc rdng. Tuy nhién, han ché cua
curcumin 1a sinh kha dung thap, chuyén héa
va thai tror nhanh. Viéc st dung k¥ thuat PEG
héa, tao ra dan chét moi, curcumin PEG hoa,
12 mot trong nhitng phuong phdp c¢6 nhiéu wu
diém dé cai thién kha ning hoa tan, sinh kha
dung, bao vé tranh bi chuyén hod & dudng
rudt va gan, ting cudng nong do tai cic dich
tac dung (dac biét trén té bao ung thu). Viéc
nghién ciru téng hgp curcumin PEG héa va
cic dac tinh dugc hoc cia ching hira hen
phat trién thanh coéng cdc ché pham cé gid
tri cao tir curcumin.
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PEGylation of Curcumin and Prospect of Application
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Abstract: Curcumin is an excellent molecule amongst many natural compounds in treatment and
prevention of various ailments and diseases. However, currcumin exhibits a very low degree of
bioavailability. Hence it has not been so far widely used in clinical treatment. There are numerous
preparation techniques reported to enhance curcumin bioavailability including its solubility, stability
and permeability. One of the most promising techniques is PEGylation. This technology was novelly
found to be efficient drug delivery system which increases the bioavailability of many herbal extracts.
This review presents some PEGylated-curcumin forms which have been formulized sucessfully to
improve curcumin bioavailability and biological activity as compared to the free (control) form.
PEGylated-curcumin exerted higher permeability and longer half-life. Thus, the PEGylated-curcumin
is probably superior to the curcumin free forms in terms of cell internalization, cytotoxicity, tumor
targeting and antitumor efficacy either in vitro or in vivo.

Keywords: PEGlation, curcumin, bioavailability.



