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Kha nang rc ché enzyme collagenase ctia dan
xuat N-(cinnamyl) chitooligosaccharide

Lé Minh Xuan, Nguyén Duy Khanh, Tran biang Khoa, Tran Quéc Tuén, Ngo6 Dai Nghiép

Tém tiat—Chitooligosaccharide (COS) véi
trong lwgng phén tir 4633 Da va d¢ deacetyl
héa dat 84,67% dwgc tao ra tir qua trinh thuay
phén chitosan bing cellulase & nhiét d9 phong
(33+ 1°C). COS nay, sau d6, dwoc bién dbi hoa
hoc bing cich gin cinnamaldehyde vao cic
nhém amino trén phan tir COS. Din xuit N-
(cinnamyl) chitooligosaccharide (CCOS) tong
hgp dugc véi hidu suit 50,64% va do thay thé
dat 72,22% c6 hoat tinh ic ché enzyme
collagenase (myt nhom trong ho matrix
metalloproteinase-ho enzyme lién quan dén
kha ning di cin ciia ung thw). So véi ddi chirng
dwong, hiéu qui e ché collagenase ciia CCOS
12 58,23% & ndng do 1000 pg/ml. Ngoai ra, kha
ning giy dfc ciia CCOS ciing dwgc danh gia
thong qua phwong phiap MTT (MTT-mubi
tetrazolium), két qua cho thiy, din xuit khong
giy doc ddi voi té bao dong vat (dong té bao
HT1080 dwgc sit dung trong nghién ciru nay)
va nhw vy c¢6 thé thir nghiém va ing dung trén
cac hé thong sdng.

Tir khéa—chitooligosaccharide (COS), N-aryl
COS, collagenase, irc ché enzyme, chitosan

Bai bdo da nhdan vao ngay 15 thang 3 nam 2017, da dwoc
phan bién chinh sira vao ngay 01 thang 11 nam 2017.

Nghién ciru nay dugc tai tro boi Quy phat trién Khoa hoc
va Cong nghé Qudc gia (NAFOSTED) trong dé tai ma s 106-
NN.02-2014.87.

Lé Minh Xuan, B6 mon Sinh hoa, Khoa Sinh hoc — Cong
nghé Sinh hoc, Truong PHKHTN, PHQG-HCM.

Nguyén Duy Khanh, B mén Sinh héa, Khoa Sinh hoc —
Cong ngh¢ Sinh hoc, Truong PHKHTN, PHQG-HCM (Déng
tac gia thir nhat).

Trin Pang Khoa, B mén Sinh hoa, Khoa Sinh hoc — Céng
nghé Sinh hoc, Truong PHKHTN, PHQG-HCM.

Tran Qudc Tuén, B mén Sinh hoa, Khoa Sinh hoc — Cong
ngh¢ Sinh hoc, Truong PHKHTN, PHQG Tp.HCM.

Ngb Dai Nghiép, B mon Sinh hoa, Khoa Sinh hoc — Cong
nghé Sinh hoc va Phong thi nghiém Coéng nghé Enzyme,
Truong DHKHTN, PHQG-HCM. (email:
ndnghiep@hcmus.edu.vn)

1 MO DAU

Cac bénh vé ung thu tir rat lau da tro thanh

ganh nang cho toan xa hdi. Khong chi cac
nudc kém phat trién, cic nudc phat trién ciing
phai chiu nhiéu hé luy lién quan dén ung thu. Tinh
hinh gia ting cac bénh vé ung thu hién nay dién ra
ngay cang phirc tap va kho kiém soat [1]. Kha
ning di cin cua cac té bao ung thu trong khdi u
chinh 12 nguyén nhan chu yéu din dén tir vong
cho bénh nhan ung thu. Sy di cin xam l4n nay co
lién quan dén ho enzyme matrix metalloproteinase
(MMP) c6 kha nang phan hity chat nén ngoai bao
(ECM) gitp té bao ung thu di chuyén d& dang ra
khéi vi tri ban dau. Viéc tao ra cac hop chét c6
kha nang tic dong lén hoat tinh cua ho enzyme
MMP dang dugc quan tam kha nhiéu [2 — 4, 22,
27].

Chitosan 1a mot polymer sinh hoc khong ddc
tinh, kha nang tuong thich va phan huy sinh hoc
cao, mang nhiéu hoat tinh co tiém ning ng dung
cao nhu khang oxy hoa, khang khuin, khang
viém, e ché mot s loai enzyme...[5]. Bén canh
d6, chitooligosaccharide (COS)-san phdm thiy
phan khong hoan toan cuia chitosan, khic phuc
dugc tinh kho tan trong nudc dong thdi van giir
dugc cac ddc tinh wu viét cua chitosan [6]. Céac
dan xudt gin thém nhom chirc ning vao chitosan
va COS ciing duoc nghién ctu rong rii dé gia
ting cac hoat tinh san c¢6 cua né [5, 7, 8].

Céc nghién ciru hién nay chu yéu danh gia vé
kha ning khang oxy héa, khang khuin, khang
nam ciia dan xut. Cac nghién ciru vé hoat tinh trc
ché enzyme cua din xuét con rét han ché, it hodc
chua duoc cong bd [9 - 15]. Do do, cai bién COS
bang cich gin thém cac hop chit c6 vong thom
duogc thyc hién trong nghién ctu ndy véi muc
dich tao ra cac dan xuat c6 kha ning tic dong lén
collgenase (mgt nhém quan trong trong ho MMP),
gop phan ngin chin sy di cin x4m l4n cua ung
thur.
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2 VAT LIEU — PHUONG PHAP NGHIEN CUU

2.1 Vit liéu

Chitosan dugc phan phdi boi cong ty
ChitoWorld, khu céng nghiép Tan Tao, Tp. HCM,
do deactyl hoa trén 70%. Cellulase thuong mai tir
cong ty Novozyme. Cinnamaldehyde tir cong ty
Sigma (MY¥). Collagenase va collagen type II tur
cong ty Sigma (M¥). Dong té bao HT1080 tir
ATCC (American Type Culture Collection
Manassas VA. USA).

2.2 Phwong phdp chudn bi COS

Cac didu kién thiy phan chitosan bang
cellulase dugc khao sat dua trén phuong phap xac
dinh hoat dg cellulase thong qua ham lugng
duong khor sinh ra bang thudc thu 3,5-
Dinitrosalicylic acid (DNS) [15, 16]. Str dung cac
diéu kién nhiét d9, 36 pha loang enzyme, pH, thoi
gian thity phan thich hop di khao sat dé tao COS
c6 trong luong phan to (TLPT) trung binh tur
1000-5000 Da. TLPT trung binh dugc xac dinh
bang phuong phap do dé nhét st dung nhdt ké
mao quan [17-19] va phuong phap sic ky thim
thau gel (GPC) [20]. Do deacetyl hoa cua COS
sau thuy phan dugc xac dinh bang phwong phap
phan tich phd 'H-NMR, cong thic tinh do
deacetyl hoa theo Thatte nhu sau [5]:

H
DA:[1_5_AC

'H376/6'

J.loo (1)

Trong d6, DA 1a d0 deacetyl hoa (%); Hac la
cuong d6 tin hiéu cua cac proton thugc nhom
acetyl; Hs.> 12 cuong do tin hiéu cta cac proton
o vi tri C-3, C-4, C-5, C-6, C-6’ [5].

2.3 Phwong phdp téng hop dan xudt N-
(cinnamyl) COS

Cho dung dich COS phan rng véi aldehyde co
vong thom trong méi truong acid yéu, nhom —
NHz ¢ vi tri C-2 cta don phan D-Glucosamine
phén tng véi nhém —CHO cua aldehyde tao thanh
dang base Schiff co chira lién két d6i C=N. Dang
base Schiff sau dé tiép tuc dugc khir bang NaHB,
dé tao thanh din xuét N-(aryl) COS. Tém tit quy
trinh: Thém tir tir 2 ml cinnamaldehyde can tao
dan xuat vao 100 ml dung dich COS sau thiy
phan. Khudy nhe, lién tuc bing may khudy tir &
nhiét d6 phong trong 12 gio. Sau 12 gio, thém 0,1
g NaBH, 1am tic nhan khir dang base Schiff. Tiép
tuc khudy thém 12 gio nira. Dung NaOH 15%
(w/v) diéu chinh hdn hop sau phan tng vé pH 7.
Ly tam loai bo dich sau phan mg. Tham tach loai

mubi acetate bang mang 1 kDa. Ly tam loai bo
dich sau tham tach. Rira dan xuét nhiéu lan bang
diethyl ether dé loai cic tap chat. Thu lay san
pham dem di say khé & 50°C, xac dinh khdi luong
dan xuét thu duoc [15, 16].

2.4 Phwong phdp déanh gid hiéu qud tao dan xudt

Hiéu suat tao dan xuat 1a ti 1& phan trim khdi
luong dan xuat thu duge khi sy kho & 50°C so
v6i tong khdi lugng COS dem di tong hop va chat
gan.

Phuong phap Ninhydrin ding dé xic dinh
nhom amin ty do. Gia tri OD ¢ budc séng 570 nm
ti 1& thuan voi sé nhoém amin cho phan tng mau
v6i thude thir Ninhydrin. Do thay thé (ES) cua
dan xuit duoc xac dinh thong qua ham luong
nhom —NH; tw do ciia COS ban dau va —~NH; con
lai sau khi tham gia phan tmg tong hop dan xuat
[21].

Ngoai ra, do thay thé cua dan xuét ciing duoc
xac dinh bang phd H-NMR. Dan xuét sau khi
tong hop dugc mang di phéan tich phd tai Phong
thi nghiém Phan tich trung tam, Khoa Hoa hoc,
Truong Pai hoc Khoa hoc Ty nhién, Pai hoc
Qudc gia Tp. HO Chi Minh. Ddi véi cac dan xuat
N-(aryl) COS, céan cu trén cudng do tin hi¢u cua
proton ¢ vi tri C-2 so voi cuong dd tin hi€u cua
céc proton trén aldehyde thom cé thé xac dinh
duogc do thay thé cua phan ng tao dan Xut, tac
gia Mrunal R. Thatte da dua ra cong thirc tinh ES
nhu sau [5]:

ES = [MJ.IOO (2)

aro* -2
Trong d6, ES 1a do thay thé (%); Nc2 1a sb
lugng proton con lai ¢ vi tri C-2 trén mot phan ti
dudng; Nao 13 sb lugng proton con lai ciia nhan
thom trén mdt phan to duong; Ac2 la cuong do
tin hiéu cua proton ¢ vi tri C-2; Aar 13 cudng do
tin hiéu proton cuia nhan thom [5].

2.5 Phwong phdp khao sdt hoat tinh irc ché
enzyme collagenase ciia dan xudt

Chuén bi COS va dan xuét v6i diy cac nong do
10 — 1000 pg/ml. Collagenase tir Clostridium
histolyticum (mot dang MMP dugc st dung trong
thur nghiém nay) (20 pl) duoc xt 1y véi 20 ul COS
hodc dan xuét trong 60 ul dung dich dém (50 mM
Tris base, 10 mM CaCly, 0.15 M NaCl, pH 7,8). U
0 37°C trong 1 gio. Agarose (0,75%) trong dém
Tris pH 7,8 ¢6 0,15% co chat collagen type II. D6
agarose vao dia petri, dé dong dac ¢ nhiét do
phong. Puc cac 16 co duong kinh 2 mm trén bé
mat gel, bom 5ul cac dung dich enzyme da xur ly
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vao cac 16. U ¢ 37°C trong 18 gid. Nhuom ban gel
véi Coomassie Brilliant Blue 0,25% trong 30
phiit. Rira nhudém bang dung dich gdbm 25%
methanol va 10% acid acetic. Mau dbi chimg:
méu khong c6 enzyme (d6i chirng am), mau thay
dan xuit bang EDTA (d6i ching dwong), mau
khong c6 COS va dan xuat (d6i chimg dwong)
[22].

2.6 Phuong phap xdc dinh kha nang gay doc cua
dan xudt Ién té bao

Té bao duogc nudi trén dia 96 giéng dén khi dat
mat do khoang 5x10° t& bao/giéng (khoang 80%
bé mit dia nudi). Sau 24 gid nudi cay, té bao duogc
rira bang moi truong mai va tiép tuc nudi cay
trong moéi truong méi chira dan xudt ¢ nhiing
nong d¢ khac nhau (1 ppm — 1000 ppm) trong 48
gio tiép theo. Sau dé, té bao duoc rira lai véi moi
truong mai, thém 50 pl MTT 1X va i tiép trong 4
gio. Sau 4 gio, thém 200 pl DMSO dé hoa tan
mudi formazan. Luong mudi formazan duge xac
dinh bang viéc do d6 hip thu ¢ budc song 540 nm
bang méay Microplate Reader (Perkin Elmer). Mirc
d6 giy doc cta chit thir nghiém hay kha ning
sdng sot ctia té bao dugc tinh ton va so sanh véi
nhom khong xtr ly (blank). Xac dinh phan trim
song sot cua té bao S (%) dugc tinh theo cong
thurc nhu sau:

D
s:( Ob, j.lOO (3)
ODbIank

Trong d6, Odx & d6 hap thu ciia miu té bao
duoge xtr Iy v6i chit thir nghiém; ODpjank 12 d6 hép
thu ctia mau blank [15, 23].

2.7 Xt Iy 56 liéu

Céc nghiém thac dugc lap lai it nhét 3 lan.
Hinh anh dwoc xir 1y bang phan mém
GelAnalyzer 2010. Cac sb liéu dugc xir ly thong
ké mod ta bang phan mém Microsoft Office Excel
2013, duogc trinh bay dudi dang: Gia tri trung binh
+ SD (standard deviation).

3 KET QUA THAO LUAN

3.1 Cdc diéu kién thich hop dé thity phan
chitosan bang cellulase

Pé thu nhan nhiéu san pham COS hon so véi
cac nghién ctru trudc day thyc hién trén chitosan
1% (w/v) [16], chitosan 2% dugc chon lam co
chat ban dau dé tién hanh phan tng trong nghién
ciru ndy. DPdng thoi, nghién ctru nay con hudng
dén viéc dua quy trinh san xuat COS Ién quy mo
cong nghiép, nhu vay, dé giam chi phi trong viéc

cung cip ning lugng cho qua trinh phan tng, cac
didu kién dugc khio sat ¢ nhiét do phong
(33+ 1°C).

Trong khao sat dé xac dinh do pha lodng
enzyme phi hop, vi chua c6 cong bd nao vé viée
thiy phan chitosan ¢ nhiét 3§ phong nén khéo sat
nay duogc lap lai & diéu kién nhiét d6 tdi uu cta
cellulase dé danh gia mirc d6 chénh léch hoat tinh
giita hai diéu kién nhiét d6. Két qua cho thay, &
nhiét d6 phong, enzyme pha loang 40 lan cho hoat
d6 cao nhat (1,001 Ul/ml) (hinh la). O nhiét do
t6i wru, d6 pha lodng 20 1an cho hoat d6 cao nhat
(5,331 Ul/ml) (hinh 1b). Nhu vy, hoat tinh
enzyme thyc hién & nhiét d6 phong chi giam 5,3
lan so voi & diéu kién nhiét do t6i wu. Do pha
loang 40 lan duge chon dé thuc hién cac khao sat
tiép theo.

(a) Nhiét dé phong (33 £ 1°C)
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Hinh 1. DJ thi biéu dién su bién thién cua hoat d6 theo do pha
loang enzyme ¢ (a) nhiét do phong, (b) nhiét do toi uu

Theo nghién ctu cta Coral, cellulase tir
Aspergillus niger hoat dong ¢ diéu kién pH tir 4,5
— 7,0 va nhiét d6 tir 50 — 60°C [24]. Thém vao do,
chitosan v&i nong d6 2% can lugng acid acetic
nhiéu hon dé hoa tan hoan toan, cho nén, thé tich
dung dich mudi acetate ding dé diéu chinh pH bj
giéi han dé sao cho dung dich chitosan sau khi
chinh pH dat nong do 2%, chinh vi thé ma pH
khong thé cao hon 5,5. Vi nhimg 1y do trén, khao
sat chi thuc hién ¢ pH trong khoang tir 4,5 — 5,5.
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Két qua cho théy, hoat d¢ enzyme cao nhit (1,051
Ul/ml) khi thuy phéan trong méi truong c6 pH 5,5
(hinh 2). Nhu vay, pH 5,5 dugc chon dé thuc hién
céc khao sat tiép theo.
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Hinh 2. D4 thi biéu din su bién thién cua hoat d6 theo pH

Tién hanh thuy phan chitosan bang cellulase &
pH va d6 pha loang thich hop da xac dinh & cac
khao sat trude d6. Po lugng duong khir tao thanh
bang phuong phap DNS sau mdi khoang thoi gian
30 phat. Két qua duoc trinh bay ¢ hinh 3a. O giai
doan dau cua phan tng, lugng duong khir tao
thanh tdng nhanh va dat cuc dai ¢ thoi gian
khoang 20 gid. Sau mdc thoi gian 20 gio, lwong
duong khu smh ra khong ting nira ma co xu
hudng giam xudng, tuy nhién khong nhan thiy rd
su giam nay. So sanh véi két qua khao sat thoi
gian & nhiét d6 t6i wu cia enzyme dugc trinh bay
& hinh 3b, rd rang, ndng do dudng khir giam mot
cach dang ké theo thoi gian. Theo Jia va cong su
thi lugng duong khir glucosamine sinh ra trong
qua trinh thiy phan s& tu ngung két (self-
condensation) véi nhau khi ¢6 mat cia sodium
hydroxide (trong thudc thir DNS) tao thanh cac
hop chat pyrazine khong con tinh khir, vi vay
phuong phap DNS khong thé do duoc dudng khir
¢ dang don phan glucosamine [25].

Trong nghién ctru nay, phan doan 1000 — 5000
Dalton dwoc hudéng dén, can xac dinh thoi gian
thiy phan thich hop dé thu dugc phan doan muc
tiéu. Thong qua phuong phap xac dinh d6 nhét
chu tric co thé tinh duge TLPT trung binh cua
COS. Két qua trinh bay & hinh 4 cho thdy d6 nhét
thuc hay TLPT trung binh ctua dung dich sau thay
phan giam dan theo thoi gian. Tir 62 gio trd di,
TLPT trung binh ndm trong khoang 1000 — 5000
Da. Dé tranh sai sé tir phwong phap do d6 nhét,
72 gio chon lam diéu kién thoi gian thich hop
thuy phan chitosan tao dung dich COS chtra phan
doan muc tiu.
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Hinh 3. D4 thi biéu dién sy bién thién ctia hoat d¢ theo thoi
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hoat d6 theo thoi gian & nhiét d6 ti wu (b).
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Hinh 4. B4 thi biéu dién sy bién thién trong lugng phéan tir
trung binh ctia dung dich thity phéan theo thoi gian

3.2 Thu nhan dung dich COS

Sau khi khao sat va xac dinh dugc tit ca cac
diéu kién thich hop dé tao dung dich COS, ching
t6i tién hanh lap lai thi nghiém thily phan. Sau 72
gio thay phan, dung dich COS dugc kiém tra
TLPT trung binh bang phwong phap do d6 nhdt
cho két qua dat 4,938+ 0,027 kDa. Sau d6 duoc
mang di phan tich phd GPC tai Trung tim Nghién
ctru va Trién khai Cong nghé birc xa — phucmg
Linh Xuan, quan Thu btc, Tp. Hd Chi Minh. Két
qua duogc trinh bay trén hinh 5, TLPT trung binh
ctia mau COS 1a 4633 Da, so véi phuong phap do
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d6 nhét cau ric, két qua nay khong chénh léch
dang ke va nam trong khoang 1000 — 5000 Da, dat
yéu cau so voi muc tiéu dé ra.

WRIU
Detector B ChI 3

| T T T T T T T
oo 28 50 78 100 126 160 176 min

Hinh 5. Két qua phé GPC ctia phan doan COS sau khi thuy
phan 72 gio

Do deacetyl hoa (DA) 1a mot thong sb rat quan
trong, n6 anh hudng rat nhiéu dén hoat tinh cua
COS va déan xuit [5, 8]. Két qua phd 'H-NMR cua
COS 4633 Da dugc trinh bay trong hinh 6. Tin
hi€u cong hudng tai & = 1,85 ppm twong tng voi
H cia gbc methyl thugc nhom acetamido trén
monomer acetylate cuia COS (H-Ac). Tin hi¢u
cong hudng tai 6 = 1 98 ppm tuong ung voi H cua
nhém methyl c6 ngudn gbc tir cac phéan tir acetic
acid chua dugc deuteri hoa va tir dung moi trong
qua trinh thuy phan con sét lai. Tin hiéu cong
hudng quan sat dugc trong khoang tir 3,13 — 2,98
ppm twong ng véi H lién két véi C-2 cia vong
glucosamine. Tin hi¢u cong hudéng nim trong
khoang tur 4,20 — 3,30 ppm tuong Ung vdi cac H
lién két voi nguyén tir carbon C-3, C-4, C-5, C-6
cia glucopyranose. Tin hiéu cong huéng nim
trong khoang tir 5,38 — 5,34 ppm tng véi H lién
két v6i C-1 ctia monomer deacetylate (H1-D). Tin
hiéu cong huéng cua H lién két véi C-1 cua
monomer acetylate (H1-A) khong thiy xuét hién,
¢6 thé 1a do DA cua COS cao, hoic bi peak nudc
che khuét. Két qua phd phu hop véi bao céo cua
Thatte [5]. Nhu vay, cellulase thity phan chitosan
da tao ra nhitng phan doan khac nhau vé TLPT c6
do deacetyl hoa dugc tinh theo cong thirc (1 la
84,67%, thich hop cho viéc tong hop dan xuat gin
1én vi tri —~NH; cua C-2.

3.3 Tong hop dan xudt

Béng cach say dén khdi luong khong doi va trir
di lugng mubi acetate c6 trong dung dich, tir 100
ml dung dich COS ban daucé 0,874 + 0,006 g
COS. Sau tong hop, hiéu sudt thu nhan N-
(cinnamyl) chitooligosaccharide (viét tit: CCOS)
12 50,64%.

54 52 50 48 46 44 42 40 38 36 34 32 30 28 26 24 22 20 18

f1 (ppm)
Hinh 6. Phd 'H-NMR cua

CDsCO0D/D,0

COS 4633 Da trong

: f P! Jk

tl @ptn)
Hinh 7. Phd *H-NMR ctia CCOS trong CD;COOD/D,0

Phd 'H-NMR ciia CCOS duoc trinh bay trong
hinh 7. Tir két qua phd 'H-NMR ciia din xuat cho
thdy c6 sy xuat hién nhitng miii cong hudng dic
trung cho COS. Ngoai ra, trén phd cia CCOS,
trong khoang tir 6,25 — 6,11 ppm va tir 6,82 — 6,71
ppm xudt hién tin hiéu cong hudng ng cua cic
proton vinil (gin tryc tiép vao ndi déi H-C=C)
[26]; tin hiéu cong huong nam trong khoang tir
7,45 — 6,93 ppm ung vdi cac proton cuia vong
benzen. Nhu vay, két qua phd H-NMR cho thiy
viéc dd gin thanh cong hop chit c6 vong thom
vao COS ban dau. Do thay thé cia CCOS duogc
tinh theo cong thirc (2) 13 79,05%. So sanh vai két
qua xac dinh d6 thay thé bang phuong phap
Ninhydrin, CCOS ¢6 d¢ thay thé 1a 72,22%. Két
qua tir 2 phuong phap sai 1éch khong nhiéu, sai sb
¢ duge ¢o thé 12 do khac biét vé mat ban chét cua
nhiing phuong phap khac nhau. Tuy nhién, cho du
duogc xac dinh bang phuong phap nao thi d§ thay
thé cua dan xuét da tong hop déu rét cao.

3.4 Khd ndng ikc ché collagenase ciia dan xudt

Dua vao duong kinh vong phan giai khi xtr ly
v6i COS 4633 Da va CCOS & cac diy nong do
khac nhau so véi duong kinh vong phén giai ¢
mau ching duong (+) (mdu chi c6 enzyme
collagenase) clia mdi chat thir nghiém (hinh 8, 9),
hiéu qua e ché hoat tinh collagenase cuia chét thir
nghiém & nhitng ndng do xur 1y khac nhau dwoc
tinh va thé hién trén biéu do hinh 10.
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15 mm

10 pg/ml

Chu’ng am

Chirng Chimg
duong (+7) duong (+)

50 pg/ml 100 pg/ml 500 pg/ml 1000 pg/ml
Hinh 8. Dl{(‘)‘ng kinh vong phan giai khi xtr ly véi COS 4633
Da ¢ cac nong do khac nhau
Ghi chi: chimg am (-): dém Tris pH 7.8;
chimg duong (+): collagenase khéng bi trc ché;
chimg dwong (+°): collagenase bj trc ché boi EDTA 100 mM.

15 mm

10 pg/ml

Chl'rng am Chirng Chirng

duong (+7) duong (+)

50 ng/ml 100 pg/ml 500 pg/ml 1000 pg/ml
Hinh 9. Buong kinh vong phén giai khi xr 1y véi CCOS ¢ céc
nong d6 khac nhau
Ghi chi: chiing am (-): dém Tris pH 7,8;
chimg duong (+): collagenase khong bi trc ché;
chimg duong (+°): collagenase bi tic ché boi EDTA 100 mM.
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Hinh 10. Biéu d thé hién hiéu qua wrc ché collagenase cua
COS 4633 Da va din xuét & cac ndng d6 khac nhau

Két qua cho thay COS 4633 Da va CCOS déu
thé hién hoat tinh @rc ché collagenase ¢ cac néng
do xtr 1y 10, 50, 100, 500, 1000 pg/ml. Hoat tinh
{rc ché collagenase ciia COS va CCOS c¢6 dugc
nhd co ché bat cac ion kim loai (tinh chat nay
cling ¢6 & chitosan ban ddu), ma cu thé mot trong
s0 d6 1a cic ion Zn?* va Ca®* 1a nhiing ion cin
thiét cho su hoat dong cua collagenase. bdi véi
COS, tai ndbng d6 50 pg/ml thi COS cho hoat tinh
rc ché enzyme cao nhat (15,85%). Péi véi
CCOS, tai ndong d6 1000 pg/ml thi CCOS cho
hoat tinh trc ché enzyme cao nhit (58,23%). Nhu
vay, din xuét tong hop dugc co hoat tinh trc ché
collagenase cao hon COS ban dau.

3.5 Khd ndng gdy déc cia dan xudt

Mot chat trude khi duoc ung dung trén cac hé
thdng séng can duoc kiém tra doc tinh ciia nd ddi
v6i hé théng sdng d6. Viéc danh gia mic do gay
ddc trén té bao nudi cdy in vitro phan nao cho biét
dugc doc tinh cua chét thir nghiém dbi v6i hé
thdng séng. Phuong phap MTT dugc mo ta boi
Hansen, Neilsen va Berg trén dong t& bao HT1080
dugc st dung dé danh gia doc tinh cua COS va
dan xudt d6i véi té bao. HT1080 1a dang té bao
bam dinh, 1a dong té bao ung thu nén muc do sinh
truong tot hon so v6i cac té bao thong thudng
[27]. Két qua quan sat hinh thai trén hinh 11 cho
thay, hinh thai té bao cuia cac 16 xur 1y v6i chat thir
nghiém khong thay ddi so véi 16 dbi chimg
(blank) khong xir Iy chat thir nghiém. Nhin chung,
sau 48 gid nudi cdy, cac té bao van phan chia va
phat trién binh thudng.

Két qua thi nghiém MTT trén hinh 12 cho
thiy, trong diéu kién nudi cdy véi méi truong
DMEM c¢6 bé sung 5% FBS, COS va CCOS déu
khong giy doc cho té bao ¢ tit ca cac ndng do
khao sat. O nhitng nong do cao nhu 1000 ppm,
mat do té bao co giam nhung khong nhiéu, tit ca
nong do déu co mat do t& bao con lai trén 90% so
v6i 16 d6i chimg. Theo tiéu chuan ISO 10993-
5:2009, khi xir 1y voi chat thir nghiém bang
phuong phap MTT, ti 1& t& bao song trén 70%
dugc xem khong gy doc t& bao. Nhu vdy, COS
va dan xuét tong hop duoc ¢ kha ning img dung
trén hé thong séng.
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300 ym

(a) COS
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(b) CCOS

100 ppm
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10 ppm
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Hinh 11. Hinh thai t& bao HT1080 khi xtr 1y véi nhimg ndng
d6 khac nhau cua (a) COS 4633 Da, (b) CCOS sau 48 gio,
quan sat ¢ vat kinh 10X
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Hinh 12. Biéu db thé hién mat do té bao HT1080 duoc xir ly
v6i nhimg nong d¢ khac nhau cta chat thtr nghiém trong 48
gid, trong didu kién khong c6 huyét thanh.

4 KET LUAN

D3 tong hop thanh cong dan xuat N-(cinnamyl)
COS budc dau c6 kha ning wc ché enzyme
collagenase, mdt nhom trong ho enzyme MMP cé
vai trd quan trong trong tién trinh di can ung thu.
Bén canh d6, nghién ciru nay da thiét 1ap dwoc cac
diéu kién thich hop cho quy trinh san xuit COS.
Kha ning gy doc trén té bao dong vat cua dan
xuat dugce xac dinh 1a khong c6, va nhu vay, dan
xuét c6 thé tmg dung duoc trén cac hé thong song.

Viéc nghién ctru cac din xuit c6 kha ning tc
ché MMP, mét trong nhirng nguyén nhan gay di
can ung thu, mang mot y nghia quan trong cho
khoa hoc cling nhu lam co s& cho cic hudng
nghién ctru méi, budc ddu mé rong pham vi tmg
dung, dac biét trong y hoc va dugc phém.
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Inhitive ability collagenase of N-
(cinnamyl) chitooligosaccharide derivative

Le Minh Xuan, Nguyen Duy Khanh, Tran Dang Khoa, Tran Quoc Tuan, Ngo Dai Nghiep

Abstract— Chitooligosaccharides (COS) with molecular weight 4633 Da and 84.67% of deacetylation were
synthesized by hydrolysis of chitosan by cellulase at room temperature (33 + 1 ° C). This COS, then, were
chemically modified by grafting cinnamaldehyde at amino groups on the COS. Derivatives of N- (cinnamyl)
chitooligosaccharides (CCOS) synthesized with 50.64% of yield and 72.22% of extent of substitution had inhibitory
activity enzyme collagenase (a group of matrix metalloproteinases, enzyme family related to metastatic ability of
cancer). Compared with the positive control, 58.23% of the effective to inhibit collagenase of CCOS at 1000 pg/ml
concentrate. In addition, the CCOS cytotoxicity of CCOS was also assessed by MTT method, the results showed
that non-toxic derivatives of animal cells and thus can be tested and applied in living systems.

Index Terms— chitooligosaccharide (COS), N-aryl COS, collagenase, inhibitory activity enzyme, chitosan



