
. .OA HOC CONG NGHE SINH HQC T O A N Q U O C 2013 

NGHI&N CLfU K H A N A N G K H A N G OXY HOA V A O'C CH^ COX-2. iNOS C O A 
AMINOETHYL- CHITOOLIGOSACHARIDES 

Ngo €)?i Nghlf p \ Dinh Minh Hifip^ 

'rnrong D^i hoc Khoa hgc Tg nhlin. Dai hgc QuSc gia Tp. H6 Chl Minh 
^Sd khoa hgc vi Cdng nghi Thanh pho Ho Chi Mnh 

T6M TAT 

Nhim muc tife tSng cudng kha nang kh^g oxy h6a vi uc ch€ enzyme cyclooxygenase-2 (COX-2) va inducible Nitric oxide 
synthases (iNOS) cua chitooli^osaccharides (COS), dan xuit aminoelhyl COS (AE-COS) dugc tfli^ hgp bing each g£n nhom 
aminoethyl vdo vj tri Caitxm s6 6 v6ng pyranose cua chitoohgosaccharides. Phfl cgng hudnp tCr h(it nhan (NMR) proton ' H dirge 
dung dg tinh dg thay die cda dSn xuat AE-COS. Mgt s^ phucmg phap nhu nang luc kbit, bSt goc ty do DPPH, khang oxy hoa protein 
ming, MTT de xdc djnh ho?it tlnh khing oxy h6a cua COS va AE-COS. Kha nang uc chS mOt so tin hi?u trong con dirong gay viem 
nhilm (nhu COX-2, iNOS,...) dugc xac diidi bing phuong phap RT-PCR vi Western blot su dgng mfl hinh tg bio macrophages 
chugt (RAW 264.7) nuoi cay. Kit qui thi nghiem cho thiy AE-COS dugc tdng hgp c6 nang luc khii, bit goc DPPH, khfing oxy hoa 
protein cao hon COS. D|c biei, khi nang iic che COX-2 vi iNOS cua AE-COS m ^ hon COS a cung n ^ dfi khio siL Vi viy, 
AE-COS c6 khi ndng kfaang oxy hoa va ngan ngiia sy viem nhiem. 
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Ma^DAU 

Chitosan Id m$t polysaccharide c6 nhi^u chi>c ndng vd t>ng dyng, duvc dilu ch^ tir phan i>ng N-deacetyl tida chitin 
trong kiSm. Thong Uiutrng, qud trlnh deacetyl hoa khOng ttie d^t dug'C hodn todn, thgm chl tnang nh&ng dieu ki#n khdc 
nghi§t. DO deacetyl h6a thu*ng ttiay d6i t£r 70% din 95%, phy thu0c vdo phu-ong phdp du'grc si> dyng. Do d6, chitosan 
luon c6 trong luyng phan ti> vd d$ deacetyl hda r i t da dang. Chitosan khdng lan trong niruc, kilm vd cdc dung moi hOu 
CO, nhirng Igr tan trong hdu hSt cdc dung dich acid hiru ca khi pH cua dung djch dudi 6 (Rinaudo, 2006). 

Chitosan ung dyng vdo xu ly nude ttidi, hip phg kim logi n|ng, chuyen hoa thuc phSm, c6 i^nh enzyme va t l bdo, resin 
cho sac ky, mdng chi>c nang trong cong ngh$ sinh hgc (mdng bao Ihi/c phSm, hi bdng,...), thi>c dn gia si3c vd cdc ITnh 
vgc khdc, Khuynh hudng gdn ddy la hudng den cac san phim c6ng nghl§p c6 gid hi cao nhu m? phim, chit mang 
thu6c vd duvc phim (Kim ef ai, 2006; Rinaudo, 2006). Chitin vd chitosan dug-c biet din co khd ndng iJc che khoi u, 
khdng oxi h6a (Prashantti vd Tharanathan, 2005), khang khuan, tdc d^ng tdng cudng mien djch, gidm cholesterol (Ngo 
ef al., 2008) vd tdc dOng ch6ng lai chCpng cao huyet ap. Chitosan khfing c6 dfic tfnh vd c6 khd ndng h^ phdn hCiy sinh hpc 
ndn c6 nhieu i>ng dgng, tuy nhidn cdc ung dgng cda chitosan trong cdng nghiep duvc phim vd t h ^ phim b] gidi h^n 
bdi bdn thdn tinh hda tan kdm trong nude, trgng lug-ng phdn td vd dd nhdt cao cOa nd. VI vdy, d l tdng tinh tan cua 
chitosan (^ th i dung cdc phuong phap thOy phdn dac bi^t Id diing enzyme d l thOy phdn chitosan tgo ra cdc 
chitooligomer. Hda h^n Id mdt hudng di khd hip din trong thdi gian gdn ddy. 

Cdc chitooligosaccharide (COS) duoc clu ttidnh tir cdc don vj p-(1-4)D-glucosamine. Tinh chit tdt han han chitosan 
Chang hgn nhu d$ nhdt thap, kich thudc phdn tu nhd han chitosan vd chilu ddi mach ngln vdi nhilu nhdm amin t^ do, 
ndn COS lan tdt trong nude. COS Id hgp chit khang oxi hoa higu qud, Idm gidm cholesterol trong mdu vd dilu hoa 
huylt dp, kilm sodt chiing vidm khdp va gia tang cdc boat tlnh khang khoi u. Cdc diitosan cd fa'gng lugrng phdn thir thip 
(LMWC), sdn phim thuy phdn chitosan bang cellulase hogc hemicellulase, cd hogt tinh CPC chl tdng sinh khdi u d chudt. 
COS cd trpng lug-ng phan tO trung binh tCr 1,5 - 5,5 kDa cd hogt tinh uc chl cdc khoi u d c6 tir cung d chugt BALB/c 
(Jeon va Kim, 2002). 

Co th i smh vdt ludn phai dli dien va kiem sodt su- hidn dl^n cua chit oxi hda vd chit khdng oxi hda. Su can bang giua 
chung luon cin thilt d l duy tri cdc chi>c nang sinh hda cung nhu sy t6n tai cda t l bdo. Vigc chuyin cdn bang ve phia 
gia ldng cdc tiln chat oxi hda vugt qud khd nang dilu hda aJa cac chat khang oxi hda dug-c gpi Id hign tuyng shess oxi 
hda (Ngo ef ai, 2012). Trgng thdi stress oxi hda cd the Id kit qua cOa sg* ton thuong cac thdnh phan ngi bao quan trpng, 
din din cdc nhdm hgp chit mang oxy hogt ddng (ROS) dupc tgo ra qua muc trong md va cd ttil gdy chit cho t l bdo 
Han no's, ROS cd moi lien h$ fa%rc tiep hay gidn tilp doi vdi qua trlnh oxi hoa cac phdn tir sinh hpc (lipid, protem vd 
DNA) vd cd lidn quan din nhilu b§nh nhu ung thu, viem khdp, ton thuang cau tnic vd chdc nang cua na-ron thin kinh 
(Alzheimer), tilu dud-ng, cao huylt dp. viem vd lao hda (Ngo ef ai. 2012). Hon nua qud tfmh viem la phan img ciia md 
sdng vdi cac moi nguy hgi vd Id m$t phin cua sy dap irng cua sinh vat doi vdi cac kich thich tiF mdi tnrdng ben trong 
hay bfin ngodi ca thi . Ddy id ca die phdng v§ nhim dua ca the trd- ve trgng thdi blnh thudng. Trong trudng h<?p qud 
trlnh vidm trd thdnh man tfnh, nd cd th i gdy ra nhilu tdc hgi va dlin Uln tiidnh bfinh. Vidm min tlnh cd tiie hifin dien d 
nhilu benh nhu: tilu dud-ng, vifim khdp, ung thu, bfinh phdi vd bfinh tu miin (Ngo 2008, Canonica 2006). 

Qud trlnh vifim dup-c difiu hda thdng qua cdc con dudng tin hidu t l bdo khac nhau, trong dd cd cdc cyclooxygenase 
(COX-1, COX-2 vd COX-3; cdc enzyme cin cho sy- tong hpp prostaglandin) va nitric owde synthase (eNOS, nNOS vd 
iNOS; cac enzyme cin cho qud trlnh sdn sinh nitnc oxide (NO)). AP-1 ia ylu t6 thudng di kem vdi NF-KB tnang vific difiu 
hda cdc gen nay. Nitric owde (NO) vd pnastaglandin Id sdn phim cOa cdc enzyme lien quan din qud hinh vifim nhu 
iNOS vd COX-2. Chitosan vd mdt s6 din xuat cua chung cung da chirng minh cd hogt tinh khdng oxy hda vd khang 
vifim. Trong nghifin CLKU ndy chiJng tdi sir dyng COS la din xuat cua chitosan d l tan trong nude vd ting hg-p din xuit 
AE-COS nham ndng cao hogt tinh khdng oxy hda vd uc chfi mgt so tin hifiu vifim cda t l bdo trfin md hlnh t l bdo 
macrophase chudt RAW 264.7 
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Vgt lieu vd hoa chit 

Chitooligosaccharide Id san phim ttiQy phdn cua chitosan vd torn cd dd deacetyl hda hen 90% duvc cung d p bdi cdng 
ty Chitoworid, Tp. H 6 Chi Minh, Vifit Nam. Cdc chit 2-aminoettiyl hydnjchloride, Tris-HCI, EDTA, FeS04. Ha02. NaBH<. 
K3[Fe(CN)e], FeCb, add 3,5-Dinitrosalicylic (DNS), 1,1-diphenyl-2-picrylhydraz^ vd mdt sd hda chat khdc dup-c mua tir 
cdng ty hda chit Sigma (St. l-ouis, MO, USA). Cellulase duvc Cdng ly trdch nhifim hiru hgn Gia hfdng. b'nh Binh 
Duang, Vifit Nam cung d p . Cdc hda chit khdc diu cd gid hi thuang mgi vd do tinh khilt cao. Ddng te bdo RAW 264.7 
duac cung d p td phdng ttii nghifim sinh hda biln, Busan, Hdn qulc. 

Chung tdi ting hgp dSn xuat AE-COS theo phuang phap budc ddy cua chdng tdi cd cai tien (Ngo ef a/., 2008) dugc 
Wm tat nhu sau: 0,2g COS: 15 ml NaOH 3M va 40°C d l tong hpp AE-COS vd hidu suit phan irng dgt 85%. 

Phuomg phdp 

Cic phuvng phip thir ho^t tinh khang oxy hda 

Xac i^nh nang Iyc khir ttieo Yen vd Chen (1995). Phuang phdp xdc djnh khd ndng bat goc tg do DPPH do m§t 3$ 
quang d budc sdng 515nm theo Nanjo vd cgng sy (1996), gid trj ICSO dugc xdc djnh tai nfing dd cOa chit thu nghidm 
cd hifiu suit bat ^ DPPH Id 50%. Phuang phdp MTT (3-(4,5-dimettiylUiiazol-2-yl)-2,5-dlphenyltebazolium bromide) 
tfieo Hansen vd cdng sy (1989) d l xdc djnh khd ndng gay dfic t l bdo. Thi> nghi#m khdng oxi hda protein mdng theo 
Ngo DH vd cpng sy (2011). 

PhtFong phip xic dinh khi ning dc chi tin hi^u t6 bao 

T l bdo Qi/gc tiln xu ly vdi nhung nong dO khdc nhau cua COS vd AE-COS trong 1 h va sau dd dug-c kich thfch bdi LPS 
(1 pg/ml), tilp tyc 0 tong 24 gid. Bang cDNA cOa cdc mlu dug-c so sanh vdi nhau vd vdt dl i chung duang Ibuprofen 1 
ng/ml (PC) hodc vdi 16 khdng xir !# LPS (blank) vd 16 chf xd i-ji vdi LPS su dyng phuang phap RT-PCR (Reverse 
hanscriptase-polymerase diain reaction) sir dyng cdc d p "\b\ chuydn bifit (INOS - mli thudn: 5'-
TTCCAGAATCCCTGGACAAG-3", mi l nguac: 5'-TGGTCAAACTCTTGGGGTTC-3'; COX-2 mli Biudn: 5"-
AGAAGGAAAT6GCTGCAGAA-3', mli ngug-c: 5'-GCTCGGCTTCCAGTATTGAG-3'). 

T l bdo cGng dup-c xu 1;̂  tuong ty nhu trdn rl i ly gidi t l bdo, nhirng lupng protein bdng nhau cua t l bdo ly giai dugc 
phdn tich bing difin di SDS. Xdc djnh khd nang irc chl cac tfn hifiu t l bdo nhu: iNOS, eNOS, COX-1, COX-2...ciia COS 
vd AE-COS bang phuang phdp Westem blot vdi cdc khdng till diuyfin bifit, ^-acbn dug-c dung d nhirng mCrc dfi luong 
ung d l xdc djnh nht>ng lupng prolein bing nhau dOng cho difin di. 

K^T QUA VA T H A O LUAN 

Xdc ^nh ndng igv khii' 

COS vd din xuit dupc pha Ihdnh nhO'ng ning dd khdc nhau: 100, 200, 300, 400 vd 500 jig/ml. Vitamin C vd BHA dugc 
sif dyng Idm d i l t ddi chirng duong. Kit qua cho ttily, ndng Iyc khi> cda COS vd din xuat diu II l | ttiu|in vdi ning dO 
khao sdt. Din xull AE-COS cho ttily cd nang Iyc khu cao hon so vdi COS ban d iu d ^ t cd cdc nong dfi khao sdt. 0 
ning dfi 500 uglmi. dan xuit AE-COS cd hogt tinh cao hon COS 42 l ln (Hinh 1). So vdi vitamin C vd BHA, ndng iifC 
khu cda AE-COS vln ttilp hon 1,4 l ln so vdi BHA vd 1,7 lln so vdi vitamin C. Kit qua nghifin ci>u ndy phu hpp vdi 
nghidn ciru cua Xing vd cfing sy (2005). 

Kha nang bi t g6c ty> do DPPH ciia COS va AE-COS 

COS vd din xuat AE-COS dug-c pha ttidnh nhO-ng ning dp khdc nhau tii-100 -1000 pg/ml. BHA vd wlamin C dupc tifin 
hdnh song song tfieo phuong phdp cda Shimada vd c6ng sy (1992). Kit qua cho thiy, hifiu suit bat glc DPPH tdngi 
hjyen tinh vdi chilu tang cua ning dd khdo sat. Din xuat AE-COS cd hifiu suit b i t goc DPPH cao hon COS d tit 
cdc nong dfi khao sdt (Hinh 2). 

Hinh 1. Tuwng quan giira gli hr| AOD cua dung djch sau phan Hlnh 2. Hi|u suat bat goc DPPH cOa COS va AE-COS d nh&ng 
ung t^o phdc hgp ferrocyanlde v6i nong d$ COS vd AE-COS ning a§ khdc nhau 

Gid tri IC50 cua COS Id 655,9 pg/ml cao han din xuit AE-COS Id 60,46 pg/ml. Dilu ndy cho Ihly nhdm aminoetfiyl gSn™ 
vdo V! tri C6 trin vdng pyranose ciia COS Idm tdng hoat tfnh khdng oxy hda cda din xuit. Nhu vgy, chting tdi dS nfl«l 
cao dug-c hoat tinh bat goc ty do DPPH cua COS ban diu thdng qua vific gan tfifim nhdm aminoethyl vdo vj fri carboni 
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s6 6 d a vdng pyrartose. Oilu ndy cd tfil dug-c giai thich do DPPH Id mdt trong s l cdc hg-p chit ludn hifin hiru mfit glc 
tg do proton cd kha nang hap thg diin hlnh, tire Id kha ndng nhan proton khi cd sy hi#n difin cda nhung hgp chit d kha 
ndng cho proton, nhung chit cd glc proton (Tao ef al. 2008). Ndi mdt cdch khdc, l^d nang bit g6e tg do DPPH cua cac 
chit khdng oxi hda phu thufic chu ylu vdo khd nang cho pnrton d a diung. Do do, vific gin thfim nhdm aminoelhyl vdo 
COS da Idm tang khS nang nhudng proton cua COS ban diu. 

Kha ndng gSy d ^ t l bdo cua COS va AE-COS 

Din xul l AE-COS cQng gdy dfic cho t l bdo RAW 264.7 d nhOng ning dfi Idn ban 100 ppm (Hinh 9). Nhu vdy, chOng tfii 
chi d ttil sii- dyng nhirng ning dfi nhd hon hoac bdng 100 ppm d l khdo sat hogt tinh dc dig tin hifiu viem cua din xuat 
ndy. 

Kha nang bao v$ protein ^ bdo ciia COS va AE-COS 

Khi ttid nghifim khd ndng bdo vfi protein mdng cua COS vd AE-COS frfin t l bdo RAW 264.7 cho ttily AE-COS cd hogt 
tlnh mgnh han so vdi COS ban dau. Tuy nhien, muc dd khdng 03d hda vd bao vfi cac phan h> sinh hpc ndy thay dl i tuy 
theo ning dfi khdo sdt (Hlnh 4). 

iUli 
Hlnh 3. Mdt d$ t l bao RAW264.7 xv ly v cdc nong d$ khdc Hlnh 4. Hl#u qud Uidng oxy h6a protein mang ctia COS v i 
nhau cua COS vd AECOS trong 48 gid. Blank: lfi te bdo khong AE-COS d cdc n&ng d$ khic nhau. B: Coi chirng dm, thi 
xu ly vo-i chit ^i> nghidm. thi nghi$m dir^c l§p lgi 3 ikn nghi^ dugc l̂ p lgi 3 ldn. 

Hogt tfnh khdng viem ciia COS vd d in xuat AE-COS frdn t l bdo RAW 264.7 

Kit qud khdo sat hoat tfnh uc chl sy bieu hifin cda mRNA INOS, COX-2 cho ttily COS vd AE-COS cd hogt tlnh i>c ch l 
sy btlu hifin d a mRNA iNOS vd COX-2, dupc d m dng bdi LPS (Hinh 5). Hon nCra, tdc dfing irc chl cda AE-COS 
mgnh hon so vdi COS ban diu Irong vific Crc chl sy bieu hifin d a cdc gen iNOS vd COX-2 d mirc dfi mRNA. Khi khdo 
sdt tac d$ng trfin sy bilu hifin cua mRNA cda cac tin hifiu vidm khac nhu IL-ip vd TNF-a, chdng tdi nhgn ttily COS vd 
AE-COS cung cd hogt tinh dc chl sy bieu hifin d mdc dfi mRNA hrang ty nhu hen (Hlnh 5). Nhu vgy, COS vd AE-COS 
cd hogt tinh khang vifim thfing qua khd nang uc chl sy trilu hifin cda cdc gen INOS, COX-2, IL-1P va TNF-a. 

.AE-COS COS 
fig-'niL iig'inL 

LPS 100 50 100 » 

Hlnh 5. Tdc d ^ g uc ch4 cua COS vd AECOS d& vdl sy bleu hien cua mRNA INOS, COX-2. TNFa vd IL-ip 61£ bdo RAW 264.7. 
D6i Chung duong Ibuprcifen (PC), 16 khfing xi> 1;̂  LPS (blank) vd 16 chi xir 1̂  v6i LPS, GAPDH (Glyceraldehyde 3-phosphate 
dehydrogenase) dugc diing d ntiung mdc dfi tucmg Cmg dl xdc ^nh lugng mRNA t)lng nhau cho didn di. 

Tdc d$ng dc chl sy bilu hien d mirc protein INOS vd COX-2 ciia COS, AE-COS cd ttil dugc quan sat d hlnh 6 vd AE­
COS cd hogi tinh dn ch l mgnh han so vdi COS. Hau nhu hgp chit ndo cd tfil irc chl iNOS vd COX-2 thi cung cd tfil 
irc chl ludn eNOS vd COX-1, dgng dong phan ca ban cua chdng. Tuy nhien, viec irc chl ludn eNOS vd COX-1 lgi cd 
tfil dua din d c tdc dyng phu khi chdng Id cdc enzyme d n thilt cho sy dilu hda binh thudng cda co the. Hlu h l l cdc 
ttiudc khang vifim d ngudn gdc steroid trudc day vd thulc khdng vifim th i hfi mdi khdng cd nguon glc steroid cung 
khdng ttil Crc d i l iNOS vd COX-2 mpt each chuyfin bifit (Arellano ef ai 2006). Tuy nhifin, COS vd AE-COS lgi cho ttily 
khd ndng Oc chl chuyfin bifit dl i vdi iNOS vd COX-2 md khdng Idm anh hudng den sy bilu hifin blnh thudng cua 
eNOS vd COX-1. 
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B b i k LPS IOO 

I.LJ:IKE:I.L:MEJ 

ciariri:L.iira 
Hinh 6 Tac d9ng cua COS vd AECOS Un s y bleu h i i n cua cdc protein COX-1, COX-2, iNOS va eNOS cda te bdo RAW2eti 
Blank: Ofii chdng, khfing xi> ti LPS; LPS: Lfi xd Iy vdi LPS nhung khfing xi> ly voi COS hay fi£-COS; PC: chirng duong, Ipuprafenf 
jig/ml). p-actin duoc diing d nhirng mdc dfi tuong dng d l xdc (Snh lugng protein b ing nhau diing cho didn di. 

K ^ LUAN M 

Cac k i t qud d i o tfiay ddn xuat aminoett iyl-COS (AE-COS) d u p c t i n g hpp hda hpc t d chitooligosaccharides ( O O s l 
hogt tlnh khdng oxi hda vd kha ndng irc c h l cdc t in hif iu t l bdo tiln vi f im cao h a n COS sCr dgng h$ tfifing t l b d o i p 
d y . VI vdy cdc ke l qud ndy d i o phep chung tfii t i l p tyc nghiSn cdu hogt l lnh s inh hpc khdc cCia chung tren h§ ttAigi 
bdo nufii d y d l t lm hieu con d u d n g sinh hda bfin trong l l bdo vd cd khd ndng d n g dyng vdo m d i s l ITnh v y c khdc n t i i 
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A STUDY ON ANTIOXIDANT ABILITY AND COX-2. INOS INHIBITION OF 
AMINOETHYL-CHITOOLIGOSACCHARIDES 

Ngo Dai N g h i e p \ Dinh Minh Hlep^ 

Department of Biochemistry. Faculty of Biology. Universdy of Science, VNU-HCM, VietNam 

Department of Science and Technology HCMC, HoChiMinh city, VietNam. 

SUMMARY 

The aim of diis study was to improve antioxidant ability and inhibition of enzyme cyclooxygenase-2 (COX-2) and inducibM 
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oxide synthases (iNOS) of chitooligosaccharides (COS) and aminoeUiyl COS derivative (AE-COS) which were synthesized by 
graflmg aminoediy] at C6 position on pyranose of COS. ' H - N M R was used to deleimine substitution degree. Some methods such as 
redncing power, "DPFH scavenging, membrane protem oxidation, MTT were used on this study to antioxidant activity detennmation 
of COS and AE-COS. Inhibitvie ability on some ceU signals in mflammadve pathway as COX-2, iNOS etc. was determined by RT-
PCR and Western blot using mouse macrophage RAW 264.7. The results showed that AE-COS has reducing power, DPPH 
scavenging, protein antioxidant stronger tiian COS. E^iecially, COX-2 and iNOS inhibitive abihty of AE-COS higher dian COS dose 
dqiendent. Therfbre, AE-COS has antioxidant effect and prevention of inflammation. 

KeyvMrds: Aminoethyl chitooUgosaccharides (AE-COS), chitooligosaccharides (COS), antioxidant, antiinflammation, enzym 
inhibition. 
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