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TINH SACH VA XAC PINH MOT SO TINH CHAT CUA ENZIM THUY PHAN
FIBRIN PUQOC TACH CHIET TU LOAI GIUN QUE (PERIONYX EXCAVATUS)

LY THI BiCH THUY, PO THI TUYEN, NGUYEN THI NGOC DAO

Trén thé gidi, s6 ngudi chét vi bénh tim
mach ngay cang tang do nhitng thay déi vé moi
truong cling nhu 16i s6ng, nhat 1a & cac nudc
dang phat trién. Bénh tim mach c6 nhiéu thé
khac nhau nhu: ching tran mau ndo, tang huyét
ap, xo cing dong mach(]. Nguyén nhan chu yéu
1 do fibrin bi déng cuc, gy tac mach va can trd
luvu thong mdu. Vi vy, viéc lam tan cuc miu
dong dong vai trd quan trong trong viéc diéu tri
bénh tim mach.

Tru6c day, dé diéu tri bénh nghén mach,
nguoi ta dua vao viéc st dung cdc chat khang
dong nhu heparin va coumarin. Ngay nay, nguoi
ta phat hién ra rang cach tot nhat dé diéu tri
bénh nghén mach la st dung enzim thiy phan
fibrin. Urokinaza va chat hoat héa plasminogen
duoc sir dung rong rai trong viéc xur 1y tac mach.
Tuy nhién, ching rat dat va khong hiéu qua khi
uong qua duong miéng.

Tt nhitng phat hién clia cdc nha khoa hoc
Nhat Ban va Trung Quéc vé enzim thiy phan
fibrin manh c¢6 trong cdc loai giun dat
Lumbricus rubellus va Eisenia foetida [6, 7, 10],
ching toi cling dat van dé tim kiém & Viét Nam
loai giun dat c6 enzim thuy phan fibrin manh.
Vi thé, ching toi da khao st hoat tinh & mot s6
loai giun dat Viét Nam va chon dugc loai giun
c6 hoat tinh cao nhit 1a loai giun qué, Perionyx
excavatus [5]. Trong bai bdo nay, ching toi
trinh bay qud trinh tinh sach va mot s6 tinh chat
clia enzim thay phan fibrin dugc tach chiét ti
loai giun qué nay.

I. PHUGNG PHAP NGHIEN CUU

1. Doi tuong

Loai giun qué Perionyx excavatus dugc 1ay
tir Trung tdm chan nuoi Dé Tho & Ba Vi, tinh Ha
Tay. Giun dugc 14y vao mua he, la mua giun

Vién Cong nghé sinh hoc

sinh trudng va phét trién manh.
2. Héa chat

Céc héa chét dung cho thi nghiém déu &
muc do sach phan tich, bao gom nhitng héa chat
chinh sau: plasmin, thrombin, fibrinogen cta
hang Sigma (My), Na,HPO, va NaH,PO, cla
hang Fluka, maker protein cia Fermentas va cac
héa chit can thiét khac.

3. Phuong phap tinh sach enzim

Giun dat dugc rira sach va ngam trong nudc
cét dé thai loai hét chét can ba trong dudng tiéu
héa. Chi nhiing con giun con séng méi duge st
dung dé nghién trong NaCl 0,9% bing may
nghién dong thé; miu duoc dat trong d4. Dich
nghién déng thé dugc ly tam 20.000 v/phit
trong 60 phit & 4°C va thu dich trén. Dich duoc
dong kho va bdo quan trong tu lanh & -84°C dé
dung trong qua trinh thi nghiém. Khi tach chiét,
bot giun dong kho duoc hoa trong dém phdt-
phét natri 50 mM, pH 7.,5.

Mu6i sun-phdt amon dugc cho vao dich
enzim (trong dém phot-phat 50 mM, pH 7,5) dé
dat néng do 35% bao hoa, dé yén trong 1-2 gid
(thinh thoang khay), sau d6 ly tam 10.000
v/phiit trong 10 phit; loai tha, ti€p tuc bé sung
mudi sun-phat amon vao dich trén dé dat nong
do 60% bao hoa; ly tam 10.000 v/phit trong 10
phiit dé thu tha. Tha dugc hoa tan lai trong dém
trén va cho qua cdt loc gel sephacryl S200, cot
can bang trong dém phdt-phat natri 50 mM, pH
7,5. Toc do dong chay 1 ml/phut, chia thanh 120
phan doan, moi phan doan 2 ml. Cac phan doan
duoc xac dinh hoat tinh thiy phan fibrin va ham
lugng protein; phan doan ¢6 hoat tinh riéng cao
nhat s& ti€p tuc duoc tinh sach bang cot DEAE
xen-lu-16. Dich enzim dugc dua 1én cot DEAE
xen-lu-16 va rlra protein khong hap phu bang 2
lan thé tich cot chinh dém trén. Phian hap phu
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lan luot dugc ddy khoi cot bang gradien nong do
mudi NaCl bién thién tir 0-1 M pha trong dém
phét-phat natri 50 mM, pH 7,5 véi toc do 0,5
ml/phit, thu 50 phan doan, thé tich méi phan
doan 1 ml. Céc phan doan dugc xdc dinh hoat
tinh thiy phan fibrin, phan doan c6 hoat tinh
cao s& dugc ti€p tuc tinh sach bang cot superdex
G75. Cot duoc can bang trong dém phot-phat
natri 50 mM, pH 7,5, toc d6 dong chay 0,3
ml/phit, thu 50 phan doan, thé tich méi phan
doan 1a 0,5 ml. Céc phan doan c6 hoat tinh cao
nhat duoc thu lai va bao quan & -20°C. Qua trinh
tach chiét duoc thuc hién 6 4°C.

- Xac dinh hoat tinh thay phan fibrin:
Hoat tinh dugc xac dinh theo phuong phap dia
fibrin cia ASTRUP va MULLERTZ (1952) st
dung plasmin 1am chudn [1].

- Xac dinh ham lugng protein: Ham lugng
protein duoc xac dinh theo phuong phdp cta
Bradford (1976) [2].

- Xac dinh trong lugng phan tir tuong doi:
Trong lugng phan tir tuong doi cua enzim dugc
xdc dinh theo phuong phédp dién di protein trén
gel polyacrylamit 12,5% cta Laemmli (1970)
[4] va so sanh v6i thang protein chudn.

- Xac dinh cac yéu to6 anh hudng dén
hoat tinh cua enzim: nhiét do, pH, ion kim
loai, EDTA béang cédch so sanh hoat tinh thiy
phan fibrin cua cdc mau enzim & cdc diéu kién
khic nhau (nhiét do, pH, nong do ion kim loai,
nong do EDTA).

- Xac dinh thanh phan axit amin:
Thanh phan axit amin clGa enzim tinh sach
dugc xdc dinh bang may phan tich axit amin
tu dong HP Amino Quant Series 11 (Hewlett
Packard).

IL. KET QUA VA THAO LUAN

1. Tinh sach enzim thay phan fibrin

Dich nghién déng thé clia giun qué, sau khi
ly tam, dugc tia phan doan bang (NH,),SO, véi
nong do 35 - 60%, thu dugc dich enzim c6 hoat
tinh riéng tang 2,6 1an (bang 1). Dich enzim nay
dugc cho qua coOt sephacryl S200 véi toc do
dong chday 1 ml/phit, thu 120 phan doan, thé
tich moi phan doan 1a 2 ml. Viéc xdc dinh hoat
tinh cua cdc phan doan cho thay hoat tinh cta
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enzim tap trung & dinh 2 cta sic ky dé (tir phan
doan 25 dén 30).

kDa 1 2 3 4 5

116 »
66,2 »
45 5
35 5

25 »

18,4 »
144 »

Hinh 1. Dién di d6 céc dich protein trén gel
polyacrylamit 12,5%

(1). dich tho; (2). dinh 2 trén cot sephacryl
S200; (3). chi thi phan t& protein; (4). dinh 2
trén cot DEAE xen-lu-16; (5). dinh 3 trén cot

DEAE xen-lu-16.

bién di d6 6 hinh 1 cho thay dinh nay (cot 2
cta hinh 1) c6 rat nhiéu bang protein. Vi vay,
cac phan doan cta dinh 2 duoc ti€p tuc cho qua
cot DEAE xen-lu-16. Cot duoc can bang trong
dém phot-phat natri 20 mM, pH 7.5, téc do
dong chay 0,5 ml/phut. Sau khi dua mau 1én cot
va rlta cac protein khong bam, chiing t6i tién
hanh thu mau. Gradient nong do mudi tr 0%
dung dich B (dém phot-phat natri 50 mM, pH
7,5, NaCl 1M) dén 100% dung dich dém B; thu
50 phan doan, thé tich cia mdi phan doan 1a 1
ml. Viéc kiém tra hoat tinh thuy phan fibrin ctia
cac phan doan thu dugc cho thay hoat tinh tap
trung cht yéu & dinh 3, tuong dng khoang 80%
dung dich B. Dinh nay (cot 5 ctia hinh 1) c6 3
bang protein c6 trong lugng phan tr trong
khoang 25-35 kDa. Hoat tinh riéng cta dinh la
207,3 Ul binh nay dugc tiép tuc phan tach theo
trong lugng phan tir bang cot loc gel superdex
G75. Mau duoc dua lén cot v6i dém phot-phat
natri 20 mM, pH 7,5, t6c do dong chay 0,3
ml/phiit; thu 50 phan doan, thé tich ctia médi
phan doan 1a 0,5 ml.
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Hinh 2. Sac ky d6 trén cot superdex G75

Sdc ky do6 thé hién trén hinh 2 cho thay
protein dugc phan tich thanh 2 dinh phan biét rd
rang. Qua kiém tra hoat tinh thiy phan fibrin
ctia 2 dinh, ching toi thdy dinh 1 c¢6 hoat tinh
riéng rat cao (271,3 Ul/mg), dinh 2 ciing c6 hoat
tinh thuy phan fibrin cao nhung thap hon dinh
1(126 Ul/mg).

kDa 1 2 3 4

116—»
66,2 —»
45—

35— 34

28
25—»

18,4—»
44—

Hinh 3. Dién di d6 dich enzim tinh sach
(1). chi thi phan t& protein; (2). dich enzim dinh
2; (3). dich enzim dinh 1; (4). dich enzim truéc

khi chay qua cot superdex G75.

Ching t6i da danh gid mudc do tinh sach va
xdc dinh trong luong phéan tir tuong doi bing
phuong phap dién di trén gel polyacrylamit
12,5%, st dung chi thi phan ti protein cua hang
Fermentas 1am chudn. Dién di d6 & hinh 3 cho
thady enzim thu duoc kha sach. Pinh 1 c¢6 mot
bang protein khoang 34 kDa; dinh 2 c6 mot
bang protein khoang 28 kDa. So véi enzim
lumbrokinaza ma ciac nha khoa hoc Nhat Ban da
tach chiét tir loai giun Lumbricus rubellus [6, 7]
thi cdc enzim ma ching t6i tach chiét dugc c6
trong luong phan t&r va hoat tinh xdp xi
(lumbrokinaza c6 trong lugng phan tir 1a 29,66
va 24,66 tuong ung véi hoat tinh 1a 204 va 223
Ul).

Nhu vay, tr dich protein ban dau c6 hoat
tinh riéng 20,5 UI, ching t6i da tinh sach duogc 2
enzim c6 trong luong phan tir khoang 34 kDa va
28 kDa, v6i hoat tinh riéng tuong tng 1a 271,3
Ul va 126 UL

Mau enzim tinh sach (dinh 1) duoc xdc
dinh thanh phén axit amin bang mdy phan tich
axit amin ty dong HP Amino Quant Series II
(Hewlett Packard). Két qua cho thdy enzim
tinh sach c6 loai axit amin nhiéu nhit 1a axit
aspartic (17%). Theo Mihara va cs., thanh
phan axit amin cua cdc lumbrokinaza ciing
chita rdt nhiéu axit aspartic [3].
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Cac budc tinh sach enzim thiy phan fibrin

Thé | Protein Hoat Hoat tinh | P¢ tinh | Hiéu

Cac budc tinh sach tich téng tinh tong riéng sach suat

(ml) (mg) (UD (Ul/mg) (%)

Dich tho 50 500 10250 20,5 1 100
Tua sun-phdt amon 6 153 8048 52,6 2,6 78
Sephacryl S200 (dinh 2) 14 45,2 4457 98,6 4.8 43
DEAE xen-lu-16 (dinh 3) 10 19 3939 207,3 10,1 38

binh 1 2 5,5 1492 271,3 13,2

Superdex G75 - Fpria T 2 9.3 1172 126 6,1 26

Ghi chii: hiéu sut tinh theo hoat tinh.
2. Cac yéu to anh hudéng dén hoat tinh cua
enzim

a. Anh hudng ciia nhiét do phdn iing dén hoat
tinh cua enzim
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Nhiét do (°C)

Hinh 4. Anh hudng ctia nhiét do phan ing dén
hoat tinh clia enzim

Dich enzim trong dém phot-phat natri 50
mM, pH 7,5 dugc G trén dia fibrin & cac nhiét do
khac nhau 20°C-60°C va do di¢n tich cta vong
phan tng sau 3 gid G dé xdc dinh hoat tinh
tuong doi.

Khi nhiét do cta phan tng tang tir 20°C 1én
35°C thi hoat tinh thiy phan fibrin cling tang
dan lén (hinh 4). Hoat tinh ctia enzim dat cao
nhat & nhiét do 35°C dén 45°C (100%). Khi
nhiét do tang lén trén 45°C thi hoat tinh cla
enzim giam dan xudng cho téi 65°C. So véi hoat
tinh & nhiét do t6i wu, hoat tinh & 65°C van giit
duoc 72%. Nhu vay, nhiét do hoat dong t6i wu
cta enzim thiy phan fibrin nay la 35°C-45°C.

b. Anh hudng cia nhiét do dén do bén ciia
enzim
80

Dé nghién cttu tinh bén nhiét clia enzim, dich
enzim trong dém phot-phat natri 50 mM, pH 7,5
dugc U & cac nhiét do 40°, 50°, 60°, 70° va 80°C,
trong cac khoang thoi gian 10, 20, 30, 40, 50 va 60
phuit. Hoat tinh con lai duge xdc dinh bang phuong
phdp dia fibrin sau 3 gio 0.
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Hinh 5. Anh hudng ctia nhiét do dén do bén ciia
enzim

<. 40°C; O. 50°C; A. 60°C; O. 70°C; . 80°C.

O nhiét do 40°C, dién tich cha vong phan
ting 1a cao nhat (100%) va khong thay déi véi
cac khoang thoi gian trén (hinh 5). O cdc nhiét
do 50°C va 60°C, hoat tinh ctia enzim c6 giam
dan va giam nhanh hon theo thoi gian d6i véi
nhiét do 60°C (con 65% hoat tinh sau thoi gian
0 60 phut). O nhiét do 70°C, hoat tinh ctia enzim
van con 20% sau 60 phit G nhung & 80°C thi
hoat tinh ctia enzim méat nhi€u sau 30 phit (con
9%) va mat hoan toan sau 50 phuit.

Nhu vay, so véi cic enzim khac da biét thi
enzim thiy phan fibrin tach tr loai giun qué
tuong doi bén véi nhiét do.



c. Anh hudng cua pH dén do bén ciia enzim

Dich enzim duoc nhé 1én dia fibrin & céc
dém phot-phat natri khac nhau c6 pH trong
khoang 5,5-8,5; 4 & cac nhiét do 50°, 60°, 70° va
80°C trong 3 gi®. Hoat tinh cla enzim dugc thé
hién bang dién tich cta vong phén tng.

120 1
L0O
80 -
60 -
40 1
20 -

Hoat do tuong d6i %

O E
5 55 6 65 7 75 8 85
pH
Hinh 6. Anh hudng ctia pH dén do bén cua
enzim
<. 50°C; O. 60°C; A. 70°C; [. 80°C.

O nhiét do 50°C, hoat tinh cha enzim manh
nhit & khoang pH 7-7,5 va giam dan & ngoai
khoang pH nay (hinh 6). Khi u & 60°C thi hoat
tinh clia enzim chi con lai & cac khoang pH tir 6
dén 8,5; u & 70°C thi hoat tinh clia enzim van
con vé6i pH 6,5-7,5; G & 80°C thi hoat tinh cta
enzim con lai rat it (7%) v6i pH trung tinh va bi
mat hoan toan véi cdc khoang pH kiém va axit.
Diéu nay ching t6 enzim bén & khoang pH
trung tinh.

d. Anh hudng ciia ion kim loai va EDTA dén
hoat tinh cia enzim

Dé dénh gid anh hudng clia cac ion kim loai
dén hoat tinh thuy phan fibrin, dich enzim dugc
thém vao cédc ion kim loai khac nhau v6i nong
do 2-10 mM, & nhiét do phong trong 30 phit,
roi xdc dinh hoat tinh. Két qua nhan duoc nhu
sau: Ton Ca®™ véi noéng do 2,5 mM khong 1am
thay déi hoat tinh clia enzim; & néng do 10 mM,
hoat tinh cua enzim tang nhe (10%). Cac ion
kim loai Mg*, Co™, Fe’* va Ni** khong anh
hudng dén hoat tinh ctia enzim. Céc ion kim loai
Pb*, Cu** va Zn** tic ch¢ manh (hoat tinh con
60-40%) & cac nong do 2-10 mM. Hg™* dc ché
hoat tinh clia enzim manh nhét, hoat tinh con
30-40% & nong do 2,5 mM va tc ché hoan toan
6 nong do 10 mM.

Mot trong nhiing chat kim ham dac hiéu doi
v6i enzim c¢6 nhom ngoai mang ion kim loai la
EDTA. Ching toi da nghién ctru anh hudng cta
EDTA (v6i cdc ndong do khac nhau tir 1-10 mM)
dén hoat tinh ctia enzim. Két qua thi nghiém cho
thay hoat tinh thily phan fibrin ctia enzim khong
thay déi so véi ban ddu (dich enzim khong duoc
b6 sung EDTA) & tét ca cdc nong do EDTA trong
khoang trén. Nhu vay, EDTA khong c6 tac dung
kim ham enzim va enzim thuy phan fibrin tach
chiét dugc khong thudc nhém enzim c¢6 kim loai.
Két qua nay ciing goi y ring, ching ta c6 thé bo
sung EDTA vao dich enzim trong qud trinh taich
chiét dé dc ché cic proteaza kim loai.

1. KET LUAN

Chung t61 da xac dinh dugc quy trinh thich
hop dé tach chiét enzim c6 hoat tinh thily phan
fibrin cao tr loai giun qué Perionyx escavatus.
Quy trinh gébm cdc budc chinh: két tha phan
doan bang mudi sun-phét amon, qua cot loc gel
sephacryl S200, cot trao d6i anion DEAE xen-
lu-16 va cot loc gel superdex G75. Thuc hién
quy trinh tich chiét nay, chiing toi thu dugc 2
enzim c6 trong lugng phan tir khoang 34 va 28
kDa, tuong tng véi cac hoat tinh 1a 271 va 126
UL Két qua xdc dinh thanh phan axit amin cho
thiy enzim rat giau axit aspartic (17%). bay la
enzim khd bén vdi nhiét, v6i nhiét do toi wu 1a
35°C-45°C; enzim hoat dong trong khoang pH
rong va rat bén & pH trung tinh; enzim khong bi
kim hdm boéi EDTA, duoc kich thich nhe bdi
Ca®, bi kim ham bdi cic ion Zn**, Cu**, Fe™,
Pb** va bi kim him manh béi ion Hg™".
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Nhitng van dé nghién citu co ban trong khoa

PURIFICATION AND IDENTIFICATION OF SOME
CHARACTERS OF THE FIBRINOLYTIC ENZYME ISOLATED
FROM THE EARTHWOM PERIONYX EXCAVATUS

LY THI BICH THUY, DO THI TUYEN, NGUYEN THI NGOC DAO

SUMMARY

A strong fibrinolytic enzyme was isolated and purified from an earthworm of Vietnam: Perionyx
excavatus. The purification procedure was described as follows: the earthworms were washed to remove the
attached mud and then were left to evacuate the casts from their alimentary tract in distilled water. The living
earthworms were homogenized in 0.9% NaCl. The homogenate was centrifuged at 20.000 rmp/min for one
hour. The obtained supernatant was precipitated with a 35% and then 60% saturation of ammonium sulfate.
The resultant precipitate was dissolved in the 0.02 M sodium phosphate buffer, pH 6 and subjected on the
sephacryl S200 gel filtration column. The strongest fibrinolytic fraction was further fractionated by the
column chromatography on DEAE cellulose and then on the superdex G75 gel filtration column. The
particular activities of two obtained enzymes were 271 and 126 IU/mg and theirs molecular weights were 34
and 28 kDa, respectively. The obtained enzymes were heat-stable and had broad pH range; the optimum
temperature was at range 35°C — 45°C and the optimum pH was at range 7-7.5.
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