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DPONG HQC CUA QUA TRINH HOAT HOA CHITINASE TRONG
PHAN (PNG THUY PHAN CHITIN THANH GLUCOSAMINE
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1. MO PAU

Chitinase (EC 3.2.1.14) la endoglycosidase, enzim thay phan thudc ho 18 cua glvcoside
hydrolase, phéan 10p glycosylase [1]. Chitinase duge tim thdy trong cac co thé chira chitin nhu
sdu bo canh cirng, nAm va trong cac co thé khong chira chitin nhu vi khudn, thue vat, dong vat
tiéu biéu nhu tém, cua, mye. Trong céc co thé khéng chira chitin, chitinase dong vai trd quan
trong trong viéc phong chéng cac loai sdu bo c¢én tring cé hai va cic ki sinh tring gay génh cho
ngudi nhu nam Candida albicans gdy bénh & rudt, &m dao, hodc ki sinh trung sbt rét
Plasmodium falciparum® giy bénh sbt rét [2]. Chitinase c¢on lam giam hoat tinh cia virus
nucleopolyhedro dwtographa californica (AcMNPV) [3]. Chinh vi c6 cdc hoat tinh sinh hoc néu
trén ma cac chitinase 2 muc tidu nghién ciru dé tao ra cac loai thude phong chong cac loai sinh
vét ¢d hai [4], ciing nhu nghién ctru st dung chitinase 1am khang nguyén diéu ché vaccine chong:
ki sinh tring st rét [3].

# Trong tu nhién, chitinase cting voi enzim 3-N-acetylhexosaminidase, ¢6 thé phan hiy chitin
- mdt biopolymer ¢6 do bén virng rit cao. Pidu nay co ¥ nghia rat 1on trong viée xir 1i moi
truromg bi 6 nhiém boi cac chét thai chira chitin kho bi phan huy.

Ngay nay, vi€c diéu ché glucosamine tir chitin (hoac chitosan) lam thude chdng dau xuong
khép 1a mét van dé ¢ v nghia quan trong trong y, dugc. diéu ché bang phuong phap enzim ding
chitinase cung voi chitosanase dé thiy phan chitin va chitosan thanh glucosamine ¢ nhiéu uu
diém hon han so véi phiong phap hoa hoc [5].

Vi nhitng y nghia trén, chitinase cé gia tri rat 16m trong trong thuc té. Chinh vi vay, chiing
161 tap trung nghién ctu enzim ndy dé nang cao hon hidu qua ing dung cia né. Trong chuong
trinh nghién ciru ddng hoc xic tac cua chitinase, mdt trong cac enzim thuy phén, ching tdi
nghién ciru cac yéu td gay anh hudng hoat héa t&i hoat tinh ciia enzim.-

II. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU'

1. Nguyén liéu

Dich chiét enzim chitinase: thu hdi dich chiét enzim tir Pseudomonas aeruginosa do phong
thi nghiém ciia ching t6i thue hign theo phiron

Kkkkkkkkkkk;g phap ghi trong tai ligu [6].
2. Phwong phap nghién ciru
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- Phuong phap xé4c dinh néng do caa chitinase:

Néng db ctia enzim duge dinh lugng qua nong % protein. Nong d protein dugc xac dinh
theo phuong phap quang pho [7], do tai budc séng 260 nm trén may quang pho tir ngoai UV-
VIS Double Beam PC, LABOMED (USA).

- Phuong phép xac dinh hoat tinh cba chitinase:

_ Hoat tinh cua chitinase dwgc danh gia théng qua dudng khir glucosamine, nong do san
pham cua phan g thuy phan chitin,
Xac dinh glucosamine (duong khir) véi antron {7]:
Nguyén li clia phuong phap : Cac din xufit ciia monosaccharide dang furfurol tao thanh khi

dun glucosamine hay dudng khir ndi chung v6i axit sulfuric dic, phan tng vd&i antron va tao
th&nh cac chat mau ¢6 cuc dai hap thy & budce song 620 nm:
i
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Cudng do mau ti I¢ thu@n vdi luong glucosamine trong pham vi tir 10 pg dén 100 Mg dudng
nay trong mau, Pé xac dinh glucosamine trong mau nghién ciru can lap d6 thi chuan sy phu
thudc mit d quang & bude song 620 nm vao lrgng glucosamine (hinh 1).
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Hinh 1. Db thi chuin dé xac dinh glucosamine

Hoé‘chét: Dung dich dich antron 0,2%, chuén bi trén dung dich H,SO, 95%, dung dich
duogce chuén bt vao ngay do.

- Dung dich chuan glucosamine (tir 10pug/ml dén 100 pg/ ml).
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Cach tién hanh: Dat cc dng nghiém vao bdn da, sau d6 lan lugt cho cac thanh phan phan
img vao theo trinh tir sau: 2,5 ml dung dich mAu nghién ciru chira lugng dudng khir twong dwong
véi tir 10 pg dén 100 pg glucosamine, 5 ml dung dich antron (dung dich sir dung 1 lan, chuan bj
trude khi dung). Cha y: khi cho dung dich antron vio phai lic manh. Dun s5i cach thuy 10 phat
rbi 1am lanh trong bon da, sau d6 so mau & bude séng 620 nm (dung dich ctia hdn hop phan img
c6 maw xanh). Két qua cho phép dyung dé thi chuén sy phy thudc mat 46 quang & budce song 620
nm vao lugng glucosamine (hinh 1),

IIL. KET QUA VA BIEN LUAN

1. Xdc dijnh cac thong s ddng hoc cita phan irng thiy phan

Pé xac dinh cac théng s6 dong hoc cha phan ng, tién hanh phan g vai cic nbng 46
khac nhau coa co chat (dung dich chitin) tir 0,4g/! dén 5,0g/l. Ndng dé enzim: [E], =
2.107g/l. Cac két qua cia phan irng thuy phén dwoc trinh bay trong bang 1.

Bang 1. Cac théng s6 dong hoc ciia phan g thuy phan

No ! 2 3 4 5 6
{s], /1 0,40 0,50 0,80 1,25 2,00 5,00
Vo.10%, (g/1).s” 0,38 0,45 0,64 0,83 1,07 1,49

T cac dir kién thuc nghi¢m thu dugc trong bang 1, lap d5 thj theo phuong phap
4 ineweaver - Burk 1/V = f(1/[S]) (hinh 2). Tir 46 thi xac dinh:

Vi =2,08.10" (g/D)s™; kp=1,04.10"'s™"; Ks = 1,79.10™(g/1).
2. Nghién ciru anh huéng ciia proflavine ([A]) t6i phdn éng thiy phén chitin

Céc két qua nghién ciru diing proflavine lam chat hoat hoa déi véi chitinase dugc trinh bay
trong bang 2.
Bang 2. anh hudng hoat héa ciia proflavine (A) t6i tbe d6 phan ting fhﬁy phén
chitin {8} xuc tac b&i chitinase

Co chét V.104, (g/).s” :
[S], (/) | VISWeN' | [Al=0,00 | [Ali(g/D)= | [AL(g/)= | [Ak(gD)= | [Al(g/D=
0,25.10" 0,6.10™ 1,22.10™ 4,00.10™
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5,00 0,2 1,49 1,62 1,69 1,79 1,85
2,00 0,5 1,07 1,24 1,32 1,49 1,60
1.25 0.8 0,83 0,99 1L,il 125 1,42
0.8 | 125 0,64 0,77 0,88 1,03 120
0,5 2,0 0,45 0,56 | 0,68 0,80 0,96
0,4 2.5 0,38 0,47 5,88 0.69 0,84

Céc sb lidu trong bang 2 cho thdy ring proflavine lam tang téc d6 phan tng thiy phan. Nhu
véy proflavine ia chat hoat hoa dér voi chitinase.

Lap d6 thi theo Phuong phap Lineweaver - Burk 1/V = f(1/[S]) (hinh1).
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Hinh 2. Db thi dé xac dinh Vi, K

D6 thi ta cham duong thing cit nhau tai mét diém trén truc tung. Diéu d6 cho thiy, chat
hoat héa khong gdy anh hudng toi V, chi gy anh hudng t6i Ky. Nhu vay, dy la hién tuong
hoat héa déng luc: chat hoat hoa, khi két hop vai trung tam hoat dong cia enzim lam tang ai luc
ciia enzim ddi voi co chét (o < 1, B =1). Hién tugng nay duge md ta theo so dd (S B.1) [8]:

! k
E+S _— ES —*—> E+P 5D. 1

Ik, T,

k
FA oK. ES —2—> FA+P

—

Téc d5 cua phan tng duge viét nhu sau [8]:
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kyE][S T,

Va= (1)
s _K4 +[_A_] +[S1,
aK , +[4]
’ V,[S]
hoac Vo= 0 (2)
" Ky +ISl,
trong do:
Kma = aKs K, x4 (3)
K, +[4]

Tir db thi 1/V = f(1/[S]) (hinh1), khi [A] = 0 tinh dugc Vi, Ks:
Va=2,08.107 (g/ly; Ks=1,79.10" (/D).
Chii y: khi [A] = 0 thi Kya chinh 13 Ks. Vay Kua([A] =0)=1,79.10" g/l. Dong thoi, tir cac gia
tri [A] khac nhau tinh duge Kna phu thude vao cac gia tri nay (bang 3).

Beng 3. Su phu thude Kya vao ndng dé chit hoat hoa proflavine.

[A].10", (g/D) 0 0,25 0,6 1,22 4
K. 10, (g/1) 1,79 1,30 1.0 0,83 0,59

' > ’ - r
D¢ xac dinh cac théng s6 dong hoe khac (o, Ka) tien hanh nhu sau: dua vao cac két qua Kya va
K vira thu duoc, 1ap db thi B = f{1/[A]) (hinh 3) dé xac dinh o, Ka:

a
D3t B - {1—KMA} S e 1 )
K.|] 1-a 1-o [A]
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Hinh 3. D6 thi dé xac dinh o, K4

Tir d6 thi trén hinh 3 xdc dinh duge: o =0,265;  Ka=1,54.10"" (/1.
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Trén thé gidi, chitinase dwoc bit diu nghién ciru nhiéu vao cudi thé ky trioc. Tuy vy, tir

khi xu#t hién nhimg cdng trinh nghién ciru dau tién vé enzim nay vao nim 1939 [9] cho t&i khi
dwrge dura vao hé théng phan loai enzim vao niim 1961 [10], ti nay chung t&i chua tim thfiy cong
trinh nao cdng bd vé nghién ciru hoat hoa nang cao hoat tinh xdc tac cia enzim nay. Py ciing la
1an dau tién nghién ciru chitinase dugc thuc hién & Viét Nam. Chang téi hy vong rang, két qua
nghién ciru chitinase s& ¢é nhiéu trién vong img dung trong viée diéu ché glucosamine tir chitin
lam thudc chdng dau xuong khop hoic tmg dung trong vige khac 1a nhitng vén dé c6 y nghia quan
trong trong y, duge.

IV. KET LUAN

DBi nghién ciru dng hoc qua trinh hoat hoa chitinase xic tac phan ing thay phén chitin.
ba tinh todn cac héng sb déng hoc cua phén img:
’ Vu=2,08.10 (g/D).s s k= 1,04.107(s™"); Kg=1,79.10" (/1)
a=0,265; Kx=1,54.10" (&/1).

L&t cam on. Dé nghj viét bang tiéng Viét
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SUMMARY

KINETICS OF THE CHITINASE ACTIVATION IN THE CHITIN
HYDROLYSIS TO YIELD GLUCOSAMINE

Chitin is the second most abundant polysaccharide (after cellulose) found in nature. The
enormous amounts of chitin produced annually in the biosphere are degraded by chitinases.

Chitinases are ubiquitous in nature, they occur in a variety of organisms from bacteria and
fungi to plants and vertebrates. The enzyms are able to break down polymeric chitin to chitin
oligosaccharides, and N-acetylglucosamine. Thus, chitinases have been proposed as targets for
the glucosamine’s production for the arthritis drug preparation, -

For the comprehension of chitinase in the chitin’s hydrolysis to yield glucosamine, we are
studing an activation of this enzyme

The chitin hydrolysis to yield glucosamine has been activated by Proflavin.
Calculated constants of hydrolytic reaction and activation constants have been found:
Vi =2,08.10" (g/).s"; k= 1,04.10"s7";
K= 1,79.10" (¢/1); o =0,265; Ka=1,54.10"* (&/1).

Dia chi: Nhgn bai ngay 22 thang 6 ndm 2006
Vién Khoa hoc va Cong nghé Viét Nam.
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