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Lumbrokinaza thd; b) tinh sach enzym Lumbrokinaza; va c) tao ché phim enzym

Lumbrokinaza,
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nghé sinh hoc, cu thé 1a dé cap dén quy
trinh san xudt ché phdm Lumbrokinaza chit lugng cao cé tac dung thity phan cuc mau

dong.
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Lumbrokinaza 1a tén goi chung chi mét nhém gbm 6 isozym cé tac dung thuy

phan fibrin, 1am tan cuc mau déng. Khoi luong phén t trung binh cta Lumbrokinaza

tlr 25 dén 37 kDa (Cho et al., 2004). Lumbrokinaza 13 nhitng chudi polypeptit don giau

e
A

asparagin hodc axit aspartic, rat it prolin 13 lysin, khéng chia thanh phan duong.
Ching duoc xép vao serin proteaza kiém gidng trypsin. Tuy nhién ching giau
asparagin va axit aspartic hon so véi céc serin proteaza khéc da biét. Lumbrokinaza
duoc tim thay trong rudt, dich mé va dich rudt cha rit nhidu loai giun dat. Chung co
tac dung tiéu sgi huyét manh, nguoi ta gidi thich si c6 mit ctia nd trong cac loai giun
1a do chung cén dé tidu héa thire n 13 nhitng manh vun thwe vat va cic chét hitu co
trong dat nén ching san xuat Lumbrokinaza nhw mét serin proteaza {Mahendra Kumar

Verma and Pulicherla 201 1)

14 N
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MGt s6 nghién cltu gén déy cho rang cac enzym thity phén fibrin ¢6 thé hoa tan

<

cuc mau dong va han ché duge khd nang von cuc (Dong et al. 2004; Jin et al. 2000).

~

Céac nghién cfru d3 tach chiét, tinh sach vA danh gi4 tinh chat Iy hoa va (mg dung 1am
sang cua enzym thiy phan fibrin tr giun dat Lumbricus rubellus, Lumbricus bimastus,

-

Eisenia fetida hodc Eisenia Andrei (Hu et al. 2004; Yan et al. 2010; Yuan et al. 2006).

n

MOt s6 tac gia thir nghiém tac dung chdng tdc nghén mach & mlrc 4o sau trén dong vat

n r iz

thuc nghiém, nghién clru bién déi héa hoc nhdm muyc dich lam enzym bén hon, nghién

ctru céc dic tinh va bién doi héa hoc cha enzym khi dua vao co theé (Nakajima et al.

1993).

Tang et al. 2003). Ho d& chimg minh rang céc enzym nay c6 thé sit dung lam thudc

Glizg



udng thay thé mdt sé thude chira bénh tim mach rit @t trén thi trudng hién nay nhu

urokinase va tPA (Yan et 2l. 2010). Liv va Ge (2002) d& nghién ctu céc nhan t0 anh

hudmg dén céc enzym cé hoat tinh thity phan fibrin tir giun dat Eisenia fetida. Nghién

clru da chitng minh duge giun nuéi & trong phan gia stc sé€ ¢d hoat tinh thiy phéan

fibrin cao hon giun nudi ¢ trong rac. Ham lugng arsen & trong giun dat ¢6 the lam tan
o S

2

hoat tinh thiiy phan fibrin ctia né. Selen thi ¢6 anh huéng it hon dén hoat tinh thay
phan. Cac phuong phézp tach chiét khic nhau cling 4nh hudng dén hoat tinh thuy phan
fibrin ctia enzym. Trong nghién ctru ndy tic gia di ding 3 phuong phép chiét bang cbn
75%; NaCl 0,9% va sucroza 10%. Trong dé, phuong phép chiét bang cén 75% co hoat
tinh thuy phén fibrin cao nhét (Liu and Ge 2002).

Uu diém 16n nhét cua enzym thiy phin fibrin tir giun dat 12 ¢6 the hap thu qua

X

dudng rudt vao mau. Khi vao trong mau, enzym nay vira c¢6 tac dung hoat héa hé

théng thity phan fibrin, vira ¢6 hoat tinh plasmin hoa tan truc tiép fibrin. D4y chinh 1a
nhiing co s& ctia cac nghién cim Umg dung enzym thiy phén fibrin tir giun dit lam
thube uéng chifa bénh tim mach (Fan et al., 2001; Nakajima et al., 1993; Sumi et al.,

1993).

Dé tinh sach dugc enzym Lumbrokinaza, hau hét cac phong thi nghiém déu bit
dau bang viéc sir dung cac phuong phép tinh sach bang phuong phap sic ky trén cac
cot sac ky sephadex, cot sic ky trao ddi ion... rit ton kém, hiéu sudt tinh sach khong
cao, kha ning thu hdi con thap. Cho va cong su (2004) d4 tinh sach dugce 6 phin doan
Lumbrokinaza (F1 dén F6) tir giun d4t L. rubellus c6 hoat tinh thity phan fibrin bang
phuong phép tia mudi amoni sulfat va séc ky ¢t (Cho et al. 2004b). Phan Thi Bich
Tram va cong su (2007) da tinh sach nhom enzym Lumbrokinaza tir giun dit bang viée
sir dung phuong phap tia bang axeton, phdi hop véi sic ky trao doi ion va tuong tac

ky nudc cho thiy thanh phan proteaza trong giun dat khé phirc tap, ¢6 dén 10 phan

by

>

doan enzym khéc nhau véi trong lugng phén tir tir 24,0 kDa dén 58,3 kDa.

7

O Viét Nam, linh virc nghién citu céc ché phiam chdng tdc ngh&n mach méau dang
van con méi mé, dic biét 12 nghién ctru vé céic dong enzym sach ¢ chat luong cao.

Nhitng nim gén day, nghién ciru sir dung cée yéu 16 chong tic nghén mach mau dang

tu nhién va tai 16 hop bat dau duoc guan tam. Nam 2001-2002, Bénh vién Hitu nghi

£ i
Viét Tiép Hai Phong da thwe hién mot nhiém vu nghién clu khoa hoc va phat trién

cong nghé hang nam cta S& Khoa hoec, mi sO 240: “Nghién citu ing dung diéu tri
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bénh nhéi mdu co tim cdp bing strepiokinaza tai bénh vién Viér Tiép Hai phong” (S6
D

Khoa hoc va Cong nghé Hai Phong, hitp://www haiphong.gov.vn/sokhcen/vn/index).

Lé Van Nam va L& Thi Cam Dung (2003) d4 nghién ciru cach didu tri huyét khdi trong

i

tai bi€én mach méu nfo. Trong n ghrﬂ: clru nay, cac tac gid da dua ra céng thirc va phac

e
n

dd diéu tri huyét khéi. Céac thude lam phan hay huyét khdi da duoc thanh lap trong

long mach mau, cac thudc nay da s tac dong qua co ché kich hoat plasmin va chinh
¥ 1

plasmin s& 1am phan giai huyét khéi. Céc thude ly giai huyét khodi gdm: streptokinaza,

urokinaza, scu-PA, rTPA (Lé Vian Nam and Lé Thi C4m Dung 2003).

Mot s6 nghién ctru vé€ Lumbrokinaza tir giun dat img dung tao ra san pham

I3

thubc chong dong méu & Vidt Nam ciing méi bat dau. Nhém nghién ctru cia PGS

<

Nguyén Thi Ngoc Dao (Vién CNSH, Vién KH&CN Viét Nam), da nghién ciru va san

N

xuat thanh cong ché pham twong tw nhy Lumbrokinaza €y eiun qué Viét Nam Perionyx
oD o T o 4 T

escavatus ¢6 tac dung lam tan cuc méau déng lam nghén ddng mach, tao ra vét thuon
v fa) 0 3 ry

bi tu méau (Ly TBT and Nguy&n TND 2004; Ly TBT et al. 2006; Ly Thi Bich Thuy

2004). Tuy nhién diy méi chi 1a nhitng sén phdm Lumbrokinaza thé tir bot giun con

chtra rat nhiéu céc protein tap khac.

2 9 ° 5 - ~ <

Trugc ddy, céc tac gia cla giai phap hitu {ch ciing d& thanh cdng trong viéc

2 7
P ~

nghién ctru enzym Lumbrokinaza tai t6 hop, cu thé d3 tién hanh ning cao sinh tong
hop Lumbrokinaza tir chiing ndm men Pichia pastoris (Do Thi Tuyen et al., 2015).
Tuy nhién viéc tinh sach Lumbrokinaza t4i t6 hop st dung ¢dt Histag van chua ¢6 tinh

<

kha thi cao khi cin phéi tinh sach mdt |

vy

wong 160, va dd an toan ctia nhitng ché pham tur

chiing téi t6 hop van con nhiéu tranh cii.
Ban chat k¥ thuit ctia gidi phap hitu ich

Bé khic phuc nhuge diém cta cac giai phdp di biét, giai phap hiru ich d& xuét

uy trinh tinh sach enzym lumbrokinaza st dung cac ¢t loc tiép tuyén sgi ron
y : 5 0

50 kDa va 10 kDa @€ tao ra ché Q“ém Lumbrokinaza chit lwong cao ¢6 tac dung thiy
phén cuc mau déng. Giai phép hitu ich st dung loai giun Eisenia fetida c6 hoat tinh
thity phan fibrin cac duge thu thdp tai cic ving xung quanh Ha Néi dé tach chiét
enzym Lumbrokinaza, nhu viy d2 tan dung duge ngudn tai nguyén thién nhién & Viét

Nam dé tao ra dong che pham cé gié iri. Viée sdn xulf, tinh ché Lumbrokinaza tlr loai
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iun Eisenia fetida 14 hoan toan chi dfng v&i cac bude don gidn, cing ngudn nguyén
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lidu ty nhién déi dao, mdi truong chi | ap, khong thai ra bén ngoai moi trudng cac
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énh tic nghén mach.
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chat doc hai, tao ra dong ché pham ho trg dicu

Theo mét khia canh, giai phap hiru ich dé xudt quy trinh san xuét ché phim
Lumbrokinaza tir loai giun Eisenia fetida. Ché pham thu duge bao gdm céc protein ¢
khéi lugng tir 25- 35 kDa. Hoat tinh th {ij phén fibrin ctia san phdm Lumbrokinaza dat
hon 20000 FU/g ché phdm. Quy trinh tao ché phadm Lumbrokinaza cé tac dung chéng
déng mau bao gdm céc bude:

) Tach enzym Lumbrokinaza thé: guq Fisenia fetido da dugc lam sach, loai bo
nhitng con chét, rira sach trong dém natri phosphat 0,02 M, pH 7,4, sau do bd sung
dém kali phosphat 0,02M, pH 7.4 vao véi ty 1€ dém/nguyén liu giun 12 1:2 (theo v/iw),
nghién trong méay nghién dong thé sao cho dung dich dong nhét, sau d6 dich nghién
ddng thé duoc ly tam & tbe d6 12000 vong/phat trong 20 phitt, loai tia, thu phan dich
trong mau ndu do, phan dich trong nay duoc tiép tuc tha bang mudi amoni sulfat ndng
dd 65% bio hoa, sau d6 tham tich, thu duge dich chira enzym Lumbrokinaza tho;

b) Tinh sach enzym Lumbrokinaza: dich enzym L m{)ml{ma?a thé thu dugc &

x

budc a) dugc bd sung vao cdt loc tiép tuyén sgi rong (hollow fiber) v&i kich thudc
mang siéu loc theo MWCO (molecular weight cutoff) 12 50kDa dé loai b cac protein
khong mong mudn ¢ kich thudce 16n hon 50 kDa, dich sau khi qua cft nay ti€p tuc

7

duoc dua 1én cot loc tiép tuyén sgi rong v&i kich thude mang siéu loc theo MWCO la
10 kDa dé c6 dic enzym nhim thu duogc dich enzym Lumbrokinaza tinh sach ¢6 kich
thudc phén t nim trong khodng 25- 35 kDa khi dugc kiém fra trén dién di

polyacrylamit 12,5%; va

¢} San xudt ché pham enzym Lumbrokinaza: dich enzym Lumbrokinaza thu
duoc ¢ bude b) duge b6 sung maliodextrin vao theo ty 1€ enzym/maltodextrin 1a: 10: 1

(theo v/w), sau d6 sy phun tao bt v&i cac thong s k¥ thuit: nhiét do dau vao 120°C-

Hich 1 thé hién dién di d6 sdn pham protein tinh sach sau khi qua cot loc tlep
tuyén s¢i rong (1: mau enzym trude khi qua ¢t loc tiép tuyén soi rdng c6 kich thudc

mang siéu loc theo MWCO 1a 5C kDa; 2-7: méau enzym sau khi qua ¢t loc tiép tuyén

-5
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thuéc mang siéu loc theo MWCO la 50 kDa va ¢6 dic bang cot loc
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tiép tuyén sgi rong co kich thude mang siéu loc theo MWCO 1a 10 kDa).

Hinh 2 thé hién hoat tinh thiy phén dia fibrin cia san pmm Lumbrokinaza tinh

1 1; e

Quy trinh san xuit ché phdm Lumbrokinaza cé t4c dung thiy phan cuc méu
dong dugc san xuft bdi phong Cong nghé sinh hoc Enzym, Vién Coéng nghé sinh hoc,

Vién Han 1dm Khoa hoc v

,..u

a
nhiét do phong va nhiét ¢ 4°C.

hitu ich.

Theo mét khia canh. gidi phap hitu fch d cdp dén quy trinh san xuat ché pham
Lumbrokinaza ¢6 hoat tinh thity phin cuc médu dong bao gbm céac budc: a) tich enzym
Lumbrokinaza thé; b) tinh sach enzym Lumbrokinaza; va c) tao ché pham enzym

Lumbrokinaza, dugc mo ta chi ti &t nhur sau:
a) Tach enzym Lumbrokinaza thé

Loai giun Eisenia fetida duge sir dung trong gidi phép hitu ich dé dang dugc thu
thap tai cic ving xung quanh Ha Noi dé tach chiét enzym Lumbrokinaza. Giun
Eisenia fetida sau khi thu thap dugc am sach, loai bd nhiing con chét, va ria sach
trong dém natri phosphat 0,02 M, pH 7.,4. Nguyén liéu sau khi lam sach duge bd sung
dém kali phosphat 0,02 M, pH 7,4 theo ty I dém/nguyén li€u giun 12 1:2 ( theo v/w),

hén hop duoc dem nghién frong may nghién dong thé sao cho dung dich dong nhat.

Dich nghién déng thé nay duoc ly tam & tbe d6 12000 véng/; p‘lu‘i trong 20 phut, loai
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enzym Lumbrokinaza thd.
b) Tinh sach enzym Lumbrokinaza:

Lumbrokinaza 1a mot nhém

mg phin i 37 kDa (Cho et al., 2004), do

u/ LY
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sol rng véi dién tich mang loc 1,25 m?, kich
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thudc mang siéu loc theo MWCO 1a 10 kDa va 50 kDa 1a réat hiéu qua, trong d6 mang
siéu loc v&i MWCO 13 50 kDa dé loai bd cac protein khong mong mudn ¢6 kich thude
16n hon 50 kDa va mang siéu loc véi MWCO 1a 10 kDa duge ding dé ¢6 dac enzym.

Bén canh d6, viée loai bo céc phan tir 16n nhu lipit cling rdt quan trong nham thu dugc
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enzym tinh sac o hing WaterSep Technology,
MJ cung cép.

1

Dich enzym Lumbrokinaza thé thu dugc & budce a) duoc bd sung vao cot loc
tiép tuyén soi rong (Hollow Fiber) véi kich thuéc mang siéu loc theo MWCO la
50kDa dé loai bd céc protein khong mong mubn c6 kich thude 16n hon 50 kDa (tbc do
dong qua ¢t SL/phut, the d6 dong thai 0,1L/phat, thoi gian 3-4 gio voi thé tich 20L,
ap suét mang <0,4atm); dich thu dugce sau khi gua bt nay tiép tuc duge dua lén ¢t loc
tiép tuyén soi rdng véi kich thude mang siéu loc theo MWCO 1a 10 kDa dé cb dac
enzym (tbc d6 dong qua ¢t SL/phut, tde dd dong thai 0,1L/phat, thoi gian 2 gior véi

I

thé tich 20L, 4p sudt mang <0,25atm) nham thu duge dich enzym Lumbrokinaza tinh

ﬂ

sach c6 kich thudc phin tir ndm trong khoang 25- 35 kDa khi duge kiém tra trén dién

di polyacrylamit 12,5% va c6 hoat tinh thity phén fibrin cao;

¢) Tao ché phdm enzym Lumbrokinaza:

Dich enzym Lumbrokinaza dugc tinh sach duge bd sung maltodextrin theo ty 18
enzym/maltodextrin la 10/1 (theo v/w), sau d6 nér hop nay duoc sy phun tao bot véi

cac thong sé k¥ thuit: nhiét d6 dau vao 120°C-130°C, nhiét 6 dau ra: 65-70°C, dung

khi nén phun swong; bom nhu don

r
1z T~ P T 1 7~

Ché pham thu duge theo gidi phap hitu ich & dang bot toi xép, mui thom nhe, ¢6 hoat

tinh thiy phén fibrin cao dat 20 000 FU/g.
yp g

Vi du thire hién gidi phap hitu ich

n.(

Cac vi du dudi (xéy chi nham minh hoa céc phuong an thuc hién gidi phap hitu ich ma

khéng 1am giéi han pham vi yéu ciu bao ho cta giai phap hitu ich
Vidu 1: San xuét ché phim Lumbrokinaza

Loai giun Fisenia fetida sau khi thu thép dugc lam sach, loai bd nhiing con
chét, va rira sach trong dém natri phosphat 0,02 M, pH 7.4. 10 kg nguyén li€u sau khi

02 M, pH 7.4 theo ty 1€ dém /nguyén li€éu
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D2eg 1 Hant tinbh ~tia T rimnhral inaye 1an 15 :
Bang 1. Hoat tinh ctia Lumbrokinaza sau 3 14n dp lai

w AR |- N 1 it at tink
Mau budng kinh Hoat tinh
R A4 2
e TR & nham
(®: mm) {FU/g ché pham)
T A i Oy s ~ 10y
Lan 1 14,906,027 21 160
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7 Lumbrokinaza

tu nhién f)mo céch gilt &

0 vong/S phat dé loai hét
huyét thanh. Mau méu dong hoan foan sau khi loai hét huyét thanh s& dugc sir dung dé
danh gid khd ning thiy phin cuc méu ddng cia ché phim Lumbrokinaza. Mau
Lumbrokinaza dugc pha trong nudce cit ¢ c4c nong d6 Lumbrokinaza dat 50, 200, 400
va 500 FU)

Sau khi thu dwoc cuc méu dong bing cich loai huyét thanh. Tién hanh can
trong hugng cuc mau dong (= trong luong Ong eppendorf chita cuc mau dong da loai
b6 huyét tuong - trong lwgng éng eppendorf khung chira mau ban dau). BS sung 100
pl dich enzym d3 pha lofing sao cho hoat tinh dat 50-500 FU. U 37°C qua dém, tién
hanh kiém tra mirc 46 thity phan cuc mau 363 Sau 4, lozi bé dich mau bi [am tan,
tram lugng mau bi thiy phén trén
y 121 3 130 v6i mbi nong do. Két qua

FU hoat tinh thity phan cuc mau

2 nbng d& Lumbokinaza Ién
500 FU d& thiy phan duge 66,8% cuc mau ddng. RO rang Lumbokinaza di cé tac

dung thity phén cuc méau dong rat 16t khi bd sung ndng d6 ting dan.

J

N>
d
)

g 2. Kha nang thiy phan cuc mau dong cha ché phim lumbrokinaza

Lan 1 Lén 2 Lan3 Trung binh

500 FU 65.7 | 66,8 67,8 66,8+1,1




400 rU 58,0 57,5 59,5 58,3+1,0
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36,6+1,5
19,7+£1,0
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[N}
[

(NaCl 0,9% 2,6 3.0 2,8+0,2

Quy trinh cla gidi phép hitu ich dugc thuc hién don gian, sir dung cac cot loc
tiép tuyén véi mang siéu loc theo kich thudc @é tinh sach protein. Ché phim
Lumbrokinaza thu duge cé tac dung thiy phin cuc mau dong, véi hoat tinh fibrin dat
hon 20 000 FU/g ché phém. Ché pham s& 6n dinh hon, bén hon va khéng bi phan hiy

khi dugce tuu hanh trén thi trudng.
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1. Quy trinh san xuat ché pham Lumbrokinaza c6 tac dung thiy phan cuc mau

a) Tach enzym Lumbrokinaza tho: giun Eisenia fetida 48 dugce lam sach, loai bo
nhimg con chét, rira sach trong d&m natri phosphat 0,02 M, pH 7.4, sau d6 bd sung

9

dém kali phosphat 0,02M, pH 7.4 vac v6i ty 1€ dém/aguyén lidu giun 12 1:2 (theo v/w),
nghién trong may nghién ddng thé sao cho dung dich dong nhat, sau d6 dich nghién

ng/phit trong 20 phut, loai tia, thu phan dich

C‘M

dong thé duoc ly tdm & toc dd 12000 v

~

trong mau nau do, phéL dich trong nay duoc ti€p tuc tha bang mudi amoni sulfat ndng

C—?u

e
(’1,

do 65% bio hoa, sau d6 tham tich, thu dugce dich chira enzym Lumbrokinaza tho;

b) Tinh sach enzym Lumbrokinaza: dich enzym Lumbrokinaza thé thu dugc &

7 r ~
<A S . ~ 7-
4 ~

ung vao cft lgc tiép tuyén soi rong véi kich thude mang si€u loc

C})q

budc a) duge b
theo MWCO 1a 50kDa dé loai bé céc protein khéng mong mudn c¢b kich thuéc 16n hon
50 kDa, dich sau khi qua ¢4t ndy tiép tuc dugc dua én cét loc tiép tuyén soi rdng véi
kich thuée mang siéu loc theo MWCGO 12 10 kDa e:i‘@ c6 ddc enzym nham thu duge dich

enzym Lumbrokinaza tinh sach ¢é kich thudc phéL tlr nim trong khoang 25- 35 kDa

¢) San xuét ché phdm enzym Lumbrokinaza: dich enzym Lumbrokinaza thu

)

duoc ¢ budce b) duge bd sung maltodextrin vao theo ty 1€ enzym/maltodextrin [a: 10/ 1

hiét 46 dau vao 120°C-

(theo v/w), sau do sa‘v phun tao bot vo

130°C; nhiét 46 dau ra: 65-70°C; bom nhu dong: 7 lit/gid.
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kDa

45 —
35 —

Hinh 1.
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