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TOM TAT

Nhim mye tidu ting cuéng kha ning khing oxy hés va ire ché enzyme cyclooxygenase-2 (COX-2) va inducible Nitric oxide
synthases (iNOS) cda chitocligosaceharides (COS), din xuit aminoethyl COS (AE-COS) dugc tiag hop bing cich gin nhom
amincethyl vda vi tri Carbon s6 6 vong pyranose clia chitooligosaccharides. Phd cing hudmg t hat nhéin (NMR) proton 'H dugc
dimg dé tinh dp thay thé cda din xudt AE-COS. M¢t 4 phuong phap nbw nang lyc kin, bt goc tr do DPPH, khing oxy héa protein
méng, MTT & xéc djah hogt tigh khing cxy hoa cia COS va AE-COS. Kha ning irc ché mét s5 tin hiu trong con dvéng gy viém
uhiden {ahy COX-2, INOS,...) &y xic dinh bing phuong phip RT-PCR vi Western blat si dyng m6 binh t bao macrophages
chudt (RAW 264.7) nudi ciy. Két qua thi nghiém cho thiy AE-COS duere thng hop c6 ning o khi, bit goc DPPH, khing oxy boa
protein cap hon COS. Dic biét, khé ning irc ché COX-2 va INOS cia AE-COS manh hon COS & cing ndng 6 khio sit. Vi viy,
AE-CQS ¢6 khd ning khing oxy héa vi ngin ngira sir viém nhiém.

Ter khda: Aminoethyl-chitooli ides (AE-COS), chitooli ides (COS), khéng oxi hoa, khing viém, itc ché enzyme
md DAU

Chitasan la mot polysaccharide c5 nhidu chirc n3ng va img dung. dirge didu ché tr phan img N-deacetyl héa chitin
trong kidin. Thong thwémg, qua trinh deacetyl haa khong thé dat dugc hoan toan, tham enf frong nhimg didu kign khic
nghiét. D6 deacetyl hoa thirirng thay abi tie 70% dén 95%, phu thudc vao phirong phép duoc s dung. Do d6, chitosan

{udn o6 trong lgng phin 1 v dd deacelyl hoa rdt da dang. Chitosan khong tan trong nurére, kim va cac dung méi hiny
co. nhung lai tan trong hAu hét céc dung dich acid hiru cor kh: pH cia dung dich dusi 6 {Rinaude, 2008).

Chitosan ang dyng vao x& Iy nedc thal, hdp phu kim loai ndng, chuy&n hoa thuc phim, ¢b dinh enzyme va t§ bao, resin
cho séc ky, mang chirc néng trong ¢éng nghé sinh hoc (mang bao thire phim, tri bdng,...), thirc an gia sic va cac finh
vige khic. Khuynh huéng gan day 1a hudng dén céc san phdm cdng nghiép c6 gié trj cao nhr m§ phdm, chédt mang
thubc va duge phdm (Kim et al,, 2006; Rinaudo, 2006). Chitin va chitosan dugc biét d&n c6 kha niing e ché khdr u,
khang oxi héa {Prashanth va Tharanathan, 2005), khang khudn, tac d8ng tang cudmg mién dich, gidm cholesterol (Ngo
of al., 2008) va téc ddng chéng lai ching cao huyét &p. Chitosan khéng cé 88¢ tinh vA c6 kha nang tw phan hily sinh hoc
nén c6 nhiéu (rng dyng, tuy nhién cac (ng dyng cda chitosan trong cdng nghiép dugc pham va thyrc phém bi gidi han
béri ban than tinh hda tan kém trong nwér, trong Iirgng phén tr va db nhét cao cia né. Vi vay, dd tang tinh tan clia
chitosan ¢d th& ding céc phwong phiap thily phan dac biét [a ding enzyme dé& thily phan chitosan tao ra cac
chiooligomer. Hira hen 1& m8t hrdng di kha hép din trong thiri gian gén day.

Céc chitooligosaccharide (COS) duoc cdu thanh tir cac don vi B-(1-4)D-glucosamine. Tinh chét &t hon hin chitosan
ching han nhw 8§ nhét thdp, kich thirdc phan tie nhd hen chitosan va chidu dai mach ngdn vén nhidgu nhém amin ty do,
nén COS fan tét trong nuéc. COS 1A hop chit khang oxi hda higu qua, 1Am gidm cholesterol trong méu va didu hoa
huyét ap, Kiém soat ¢hitng viém khop va gia 1ng cac hoat tinh khang khdi u. Cac chitosan b trang Igng phan thir thip
(LMWC), sén phdm thiy phan chitesan bang cellulase hodc hemicellutase, cé hoat tinh tc ché tang sinh khdi u & chudt.
COS c6 trong lwgng phan tr trung binh 1 1,5 — 5,5 kDa ¢ hoat tinh (o ché cac khéi u & ob t& cung & chujt BALB/C
(Jean va Kim, 2002).

Co thé sinh vt ludn phéi d6i dién va kidm sost sy hign dién cua chit oxi hoa va chat khang oxi héa. S can bang givra
chiing ludn chn thiét @& duy t cac chirc néng sinh hoa ciing nhir st tdn tai cia t bao. Vigc chuyén can bang vé phia
gia ting cac tién chét oxi hda vugt qua kha nang didu hda cda cac chit khang oxi héa duge goi 13 hign trgng stress oxi
héa (Ngo et af, 2012). Trang thai stress oxi hda oo thé 1 két qua cla sy t8n thieang céc thanh phan ndi bdo quan trong.
dBn dén cdc nhém hop chét mang oxy hoat ddng (RCS) dwgc fao ra qua mirc trong m va ot thd gay chét cho té bao
Hon nia, ROS c6 méi lién hé tnec tiép hay gién tiép dbi von qua trinh pxi hda cac phan tl sinh hoc (Iipid, proten va
DNA) va c6 lién quan dé&n nhigu bénh nhu ung thur, viem khép, 1n thirong céu tric va chire néng clia no-ron thAn kinh
{Alzheimer), tidu dudng, cao huyét ap, wém va ldo hoa (Ngo et al, 2012). Hon nira qué trinh viém |2 phan g clia md
sébng véi cac moi nguy hai va 1a m@t phéin cla sie dap ng cba sinh vét déi voi céc kich thich tir mai tnedmg bén trong
hay bén ngodi co thd. Day 1 co ché phang vé nhim dua co thé & vé rang i binh thwdng. Trong trrong hep qua
trinh vigm tré thanh man tinh, nd ¢6 thé gay ra nhidu tac ha va dién tién thanh bénh. Viém man tinh co thé hién dign &
nhiu benh nhw: tidu duang, viem khép, ung the, bénh phdi va bénh tir mién (Nge 2068, Canonica 2006).

Qua trinh viém dwoc didu hda thdng qua cac con dwdng tin hiu 1& béo khac nhau, trong @6 co cac cyclooxygenase
(COX-1, COX-2 vA COX-3; c4c enzyme chn cho sy téng hop prostaglandin) va nitric oxide synthase (eNOS, nNOS v&
iNOS; cac enzyme cin cho qué tinh $an sinh nitnc oxide (NC)). AP-1 1 yéu th thiramg di kém vér NF-«B trong vigc diéu
hda cic gen nay. Nitric oxide (NO) va prostaglandin 13 san phdm cla céc enzyme lien quan dén qué tinh viém nhwe
iNOS va COX-2. Chitosan v& m6t s& din xuat cua ching cling da chirng minh c6 hoat tinh khang oxy hda va khang
viém. Trong nghién ciru néy ching i six dyng COS (2 dan xudt ciia chitosan dé tan trong niede va tdng hop dan xudt
AE-COS nham nang caoc hoat linh khang oxy hoa va trc ché mat sé tin hiéu viém clia t& bao trdn md hinh té bao
macrophase chudt RAW 264.7
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VAT LIEU VA PHUPONG PHAP

V3t ligu va hoa chit

Chitaoligosaccharide [a san phdm thily phan ciia chitosan vé tom <o 44 deacetyl héa trén 90% dugc cung cip boi

ty (Iihit\‘)?mﬂd, Tp. HY Chi Minh, Vit Nam. Céc chat 2-aminoethyl hydrochloride, Tris-HC!, EDTA, PS04, H20,, NaBH,
Ke{F2(CN)g), FeCls, acid 3,5-Dinitrosalicylic (ONS), 1,1-diphenyl-2-picrylhycrazyt va mot sb héa chat khic GUge mua s
cdng ty héa chat Sigma (St. Louis, MO, USA). Cellulase dugc Céng ty trach nhigm hiru han Gia‘mdng, tinh Binh
Duong, Vist Nam cung cip. Cac hda chat khic déu co gia rj thuong mai va do tinh khidt cao. Dong té bao RAW 2647
duoc cung cap tiy phéng thi nghism sinh héa bién, Busan, Han quéc.

Chiing 3i tng her dén xust AE-COS theo phuong phap tnréc day cla chiing t5i co cai tién (Ngo f af., 2008) dugc
om u?( nhu sau: 0,2g COS: 15 ml NaOH 3M va 40°C & tong hop AE-COS va higu suét phan (g dat 85%.

Phwong phap
Céc phuong phip thir hoat tinh khdng oxy héa

Xéc dinh ndng luc khir theo Yen va Chen (1995). Phuong phap xac dinh khd niing bét géc tv do DPPH do mat 4o
quang & budc song 515nm theo Nanjo va cfng siv (1996), gia trf I(;SO duvr:' x4c djnh tai nﬂng a4 cha ché} thie nghigm
©6 higu sudt bat gbc DPPH 14 50%. Phurong phdp MTT (3-(4,5 -2-y1)-2,5 bromide}

theo Hansen va cdng syr {1989) de xic dinh kha nang gay doc 6 bao. Thi nghiém khang oxl hoa protein mang thee
Ngo DH va cdng sw {2011).

Phwrong phap xdc dinh kha ndng dre ché tin hi§u té bio

Té bao duge tidn xi? Iy v nhimg ndng 9 khac nhau clia COS va AE-COS trong 1h va sau do duwgo kich thich bii LPS
(1 pg/ml), tiép tuc G trang 24 givr. Bang CNA clia cic mau SLgc so sanh véi nhau va vér ddi chirng duang lbuprofen 1
ug/ml (PC) hoac vdi 19 khang xbr Iy LPS (blank) va 16 chi x Iy vdi LPS s> dyng Phuo‘pg phap RT-PCR (Reversa
franscriptase-polymerase  chain reaclion) sir dyng cdc cip mdi chuygn biet (NOS - mdi thugm: §-
TTCCAGAATCCCTGGACAAG-Y, méi nguoc: 5-TGGTCAAACTCTTGGGGTTC-3; COX-2 mdi thudn: 5-
AGAAGGAAATGGCTGCAGAA-3', mdi ngurpe: 5-GCTCGGCTTCCAGTATTGAG-3').

Té bao cling duere xir 1y fromg tr nhw trén 1di ly gidi t& bao, nhirng Ikegng protein bing nhau clia té bao Iy giai duge
phan tich bang dign di SDS. XAc dinh kha nang (rc ché céc tin higu 1€ bao nhu: INOS, eNOS, COX-1, COX-2...c0a COS
va AE-COS biing phuong phép Westem blot v céc khang thé chuyén bigt, B-actn dugc ding & nhizng mirc ¢ trong
Ung dé x4c dinh nhizng leong protein béng nhau ding cho dién di.

KET QUA VA THAO LUAN

Xac dinh ning lye khir

COS va din xudt duge pha thanh nhing ndng a3 khac nhau: 100, 200, 300, 400 va 500 ugiml. Vitamin C va BHA dugc
sir dung 1am chét déi chimg duwong, Két qua cho thdy, nang lyrc khir clia COS va din xust Géu ti i& thuan v61 ndng g
khao sét. DAn xuft AE-COS cho thdy ob niing luc khir cac hon so voi COS ban dBu & tAt ca cac ndng dé khao sat. O
ndng dp 500 pg/ml, dan xuét AE-COS e hogt tinh cao hon COS 42 tin (Hinh 1). So voi vitamin C va BHA, nang v
khir ciia AE-COS vAn th&p hon 1,4 130 so véi BHA v& 1,7 1&n so v6i vitamin C. K&t qua nghidn ctu nay pha hgp vt
nghién ciru clia Xing va cing sy (2005).

Kha nang bét géc ty do DPPH cia COS va AE-COS
COS va din xust AE-COS dugc pha thanh nhiing ndng d¢ khac nhau 1 100 - 1000 pg/ml. BHA va vitamin C duoe ién
hanh sang song theo phuong phép clia Shimada va cong sv (1992). Két qua cho thiy, higu sult bat gée DPPH ﬁl‘ai

tuyén tinh véi chidu ting cia ndng dd khdo sat. DA xuit AE-COS cd hidu suét bit gbc BPPH caa hon COS & tht of
cAc ndng 49 khdo sat (Hirh 2). ;

AOD Hdom

Hiusuit bit gbc DPPH (%)

a 1o 26 0 a0 80

Nbag 43 (ng/mi)

° 2 0 aw oo
Néng Ud tugfml)

Hinh 1. Tiromg quan giira gia trf AOD cba dung dich sau phan  Hinh 2. Hiéu suét bit aéc DPPH cia COS va AE-COS é& nhimy
ung tao phirc hgp ferrocyanide véi ndng 49 COS va AE-COS  ndng @@ khéc nhau

Gia trf IC50 cla COS 14 655.9 ug/ml cao hon dén xudt AE-COS Ia 6046 ug/ml. Bidu ndy cho théy nhém aminoethy) gin
vao vy tri C6 trén ¥ang pyranose cla COS |am téng hoat tinh khéng oxy héa ciia din xubt. Nbu vay, chung tdi d3 nﬂm%
a0 dugc hoat tinh bit gc tir do DPPH clia COS ban dau théng qua vigc gin thém nhém aminoethyl vao vi el carbar
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sb 6 ciia vong pyranose. Dibu nay cb thé dwgc gidi thich do DPPH 2 mét treng s& cic hep chit lugn hién hiru mt gbc
ty do proton oo kha nang hép thy didn hinh, tirc k4 kha nang nhan proton khi cé sir hign dién clia nhimg hep chét ¢b kha
nang cho proton, nhitg chat o6 géc proton (Tao et al, 2008). N&i MGt cach khéc, kha ning bAt géc iy do DPPH cia cac
chiit khéing oxi héa phu thude chil yéu vao khd ning cho proton clia ching. Do 6, vige gén thém nhém aminosthyl vao
COS da lam téng kh3 néng nhuwémg proton ciia COS ban déu.

Kha ndng gay d¢c té bao cla COS va AE-COS

Dan xudt AE-COS ciing gay 8oc cho 18 bso RAW 254.7 & nhirng ndng 3 Im hon 100 ppm (Hinh 8). Ntwr vay, ching toi
chi c6 thé sir dyng nhimg ndng a8 nhé hon hodc bing 100 ppm d& khdo sat hoat tinh irc ché tin higu viem cha diin xudt
nay.

Kha ning bao v@ protein 18 bao cia COS va AE-COS

Khi thir nghiém kha nang baa vé Pmlein mang ciia COS va AE-COS trén té biio RAW 264.7 cha thiy AE-COS co hoat
tinh manh hon so voi COS ban dau. Tuy nhién, mirc d6 khang oxi héa va bao vé cac phan tir sinh hoc ndy thay 8bi tiy
theo ndng ad khdo sat (Hinh 4),

AECOS. AWZ5L7
i ——cos ol -
i- ;
- i
§“ §.
. i.
n_l!"wi'ﬂﬂ :

Niag 5 (pre)

Hinh 3. Mdt 4§ t5 bao RAW264.7 xir Iy & cac ndng d6 khic  Hinh 4. Higu qua khing oxy hoa protein ming cua COS v
#hau cia COS va AECOS trong 48 gib. Blank: 16 t& bao khong  AE-COS & cAe ndng dp khic nhau, B: BSi chimg am, thi
xir y v&: chét thir nghiém, thi nghiém duge 13D lai 3 Bin nghiém duec [3p Igi 3 IAn.

Hoat tinh khang viém ciia COS va din xuit AE-COS trén t§ bao RAW 264.7

Két qua khido sat hoat tinh ¢ ché sy bidu hign clia mRNA iINOS, COX-2 cho théy COS va AE-COS cé hoat tinh (¢ ché
sir bidu hign clia MRNA INOS va COX-2, duge ¢am (mg bdi LPS (Hinh 5). Hon nira, tdc d0ng ¢ ché cha AE-COS
manh hon so v COS ban d4u trong vige (rc ché sy biu hign ciia cic gen INOS va COX-2 & mirc 88 mRNA. Khi khio
<4l tic ddng trén sy bidu hign cla MRNA clia cac tin higu viém khac niwr IL-18 v& TNF-c, chiing t3i nhan thdy COS va
AE-COS ciing cé hoat tinh ¥c ché s bidu hién & mirc 30 mMRNA trong ty nhu trén (Hinh 5). Nhu vay, COS va AE-COS
6 hogt tinh khang viém: théng qua kha néng (rc ché sy bidu hign ciia cac gen INOS, COX-2, IL-1f va TNF-a.

AECOS cos
AE-00S cos il ygmL
ppnl g ol

Hinh 5. Tac ddng irc ché ciha COS vi AECOS ddi vl s bidu hién cia mRNA INOS, COX-2, TNFa v IL-1B & t6 bio RAW 264.7.
B4 chimg duong Ibuprofen (PC), 16 khdng xit Iy LPS (blank) va I chi xir Iy vér LPS, GAPDH (Glyceraldehyde 3-phosphate
cehydragenase) dirgc dung & nhimg mire 4§ tiromy img 8é xdc dinh lygng mRNA bing nhau cho dian dr.

Tac dgng trc ché sy bidu hién & mike protein INOS va COX-2 clia COS, AE-COS b thé duge quan sat & hinh B va AE-
COS ¢6 hoet tinh (e ché manh hon so véi COS. Hau nhw hop chat ndo c6 thé trc ché INCS va COX-2 thi ciing ¢6 thé
e ¢hé ludn eNOS va COX-1, dang déng phan ¢o ban cilia ching. Tuy nhién, vigc (rc ché lubn eNDS va COX-1 tai cb
thé dua dbn cac téc dung phu khi chiing I3 cac enzyme cAn thiét cho st diéu hoa binh thwong ciia co the. Hiu hét cac
thubce khang viém o6 ngudn gbc steroid trurée day va thubc khang viem thé hg mai khong cb ngudn géc steroid cling
khdng thé (rc ché INOS va COX-2 mit cich chuy2n biét (Arellano et al. 2006). Tuy nhign, COS va AE-COS lar cho théy
kha nang trc ché chuyén bist 06i voi INOS va COX-2 ma khong iam anh huwdng dén sy bidu hign binh thedng cla
eNOS va COX-1.
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Hinh B. Toc d9ng cia COS vh AECOS I6n sy bidu hign cua cac proteln GOX-1, COX-2, INOS va eNOS cia t& bio RAWZ]

Blank: D& chimg, knong ¥ Iy LPS; LPS: L6 xi Iy v0i LPS niwmg khdng X Iy vl COS hay AE-COS; PC: chirng duomg, Ipuprofenf
Jgiml). P-actin Gurot ding & ahirng mie G5 fwong (ng d& x4 dinh lveng protein bng nhau ding cho dign di.

KET LUAN
Cac két qua che théy dan xuél aminoethyl-COS (AE-COS) dm;rc_tbngjryp héa hoc tie chitooligasaccharides (COS|
hoat tinh khéng oxi h6a vé kha néng t7c ché céc tin hidu té bao tidn viem cao hon COS sir dung h¢ thﬁr_\q 1 bao j
céy. Vi vay cac két qua ndy cho phép ching téi tiép tuc nghién ciru hogt tinh sinh hoc khéc cla ching trén h§ Mﬂﬂ
béo nubi Gy dé tim hidw con duémg sinh hia bén trong (& bao va cd kha nang (g dung vao mét sb linh viec khac nhay
Lisi cém on

Ching 161 cdm am Quf phit trién Khoa hoc vi Cing nghé Quic Gia (NAFOSTED) dé tGi mé 53 106 05-2011 36 43 161 trer cho nghién ciu ndy.
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SUMMARY

The aim of this study was ta improve antioxidant ability and inhibition of enzyme cyclooxygenase-2 (COX-2) and induciblg
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oxide (@NOS)  of chitooli ides (COS) and aminocthyl COS derivative (AE-COS) which were synthesized by
grafting aminoethyl at C6 position on pyranesz of COS. "H-NMR was used to determine substitution degree. Some methods such as
reducing power, DPPH scavengiog, membrane protein oxidation, MTT were used on this study to antioxidant activity determmation
of COS and AE-COS. Inhibitvie ability on some cell signals in inflammative pathway as COX-2, INOS etc. was determined by RT-
PCR &nd Western blot using mouse macrophage RAW 264.7. The results showed that AE-COS has reducing power, DPPH
scavenging, protein antioxidant strenger than COS. Especially, COX 2 and INOS inhibitive ability of AE-COS higher than CGS dose
dependent. Therfors, AE-COS has antioxdant effect and p of i

ds: A vl chitooki ides (AE-COS), chitooli ides (COS), antioxid ” 5
inhibition.
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