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ABSTRACT

Isaria cicadae (l. cicadae) and lIsaria tenuipes (I. tenuipes) are insect
parasitic fungi that contain many bioactivites including tumor inhibited
activity, anticancer, immune booster. MMP-8 (Matrix Metalloproteinase-8)
is one of the collagenases belonging to the endopeptidase enzyme family in
mammals, related to extracellular matrix degeneration, angiogenesis,
invasion and metastasis. The objective of this study conducted to investigate
metastatic inhibitory activity of MMP-8 through restraining collagen
resolution using 26 extracts of I. cicadae and I. tenuipes, at concentrations
of 20, 200, 2000 ug/mL. Cordyceps polysaccharide extract (CPS) of I.
cicadae fruiting body exhibited the highest of MMP-8 inhibitory cabacity at
the concentration of 2000 ug/mL, with inhibitory ratio was 52.05 + 0.18%.
The results show the MMP-8 inhibitory potential of polysaccharide extract,
plant the seed for more in-depth studies on MMP-8, I. cicadae and I.
tenuipes in the future.

TOM TAT

Isaria cicadae (I. cicadae) va Isaria tenuipes (I. tenuipes) la nam ky sinh cén
trung chira nhiéu hop chdt ¢6 hoat tinh sinh hoc bao gé‘m hoat tinh trc ché
khéi u, khing ung thw, ting cwong mién dich. MMP-8 (Matrix
Metalloproteinase-8) la mot trong nhitng collagenase thugc endopeptidase o
ddng vdt c6 vii, lién quan dén sw thodi héa chdt nén ngoai bao, tang sinh
mach, xam lan va di can ung thie. Myc tiéu cia nghién ciru nham khdo st
hoat tinh ikc ché di can théng qua vre ché sw phan gidi collagen ciia MMP- 8
bang 26 logi cao chiét cia hai lodi I. cicadae va I. tenuipes, & cdc nong dé
20, 200, 2000 ug/mL. Cao chiét cordyceps polysaccharide (CPS) I. cicadae
qua thé thé hién kha nang irc ché MMP-8 la cao nhdt & nong dé 2000
ug/mL, véi 1y 1¢ tkc ché la 52,05 + 0,18%. Két qua cho thdy tiém ndng tec ché
MMP-8 ciia cao chiét polysaccharide, lam tién dé cho cic nghién ciru
chuyén sdu hon vé MMP-8, I. cicadae va 1. tenuipes trong twong lai.

Trich dan: Mai Kiéu Tién, Nguyén Chi Diing, Dinh Minh Hiép va Ngb Ké Suong, 2020. Nghién ctru hoat
tinh (rc ché matrix metalloproteinase-8 cua cac cao chi€t nam Isaria cicadae va Isaria tenuipes
dugc phan lap tai Viét Nam. Tap chi Khoa hoc Truong Pai hoc Can Tho. 56(S6 chuyén dé: Khoa

hoc tu nhién)(2): 89-94.
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1 GIOI THIEU

Ung thu 1a mét trong nhiing can bénh gay thach
thirc hang dau trén thé gidi. Nguyén nhan khién
chung tré nén ac tinh 1a do kha nang tang sinh,
xam l4n va di can (Pham Vian Phuc, 2018). Di cin
1a qua trinh t& bao ung thu duoc tach khoi khdi u
nguyén phat bang cach tang kha nang di chuyen
thoat mach, ton tai trong mau, theo dong mau dén
vi tri khac trong co thé va phat trién tai d6 (Joyce
and Pollard, 2009). Cac enzyme phan giai cau tric
nén (matrix metalloproteinase - MMP) la
endopeptidase c6 ion k€m & trung tam hoat dong.
Chung c6 vai tro cit dut cac lién két peptide giira
cac té bao va giira té bao véi protein chit nén ngoai
bao, tao thanh cac té bao ¢ dang tw do lién quan
dén qua trinh xam lan, di cian & bénh ung thu va
nhiéu bénh 1y khac (Zitka et al., 2010). Su pha v&
cac lién két nay 1a can thiét cho qué trinh hinh
thanh, phat trién phoi, sinh san va tu sira mo. Tuy
nhién, nong d6 MMP ting cao gay thoai hoa md va
nhiéu bénh 1y nghiém trong, dac biét 1a ung thu.
MMP dugc phan loal dira vao céu triic va co chit
cia ching bao gom cic nhom: collagenase,
gelatinase, stromelysin, matrilysin, MMP mang va
cac MMP khac (Zitka et al., 2010). Trong do,
matrix metalloproteinase-8 (MMP-8) hay con goi
1a collagenase-2 thuoc nhém collagenase, dugc tim
thiy & té bao bach cau trung tinh, t& bao biéu mo,
nguyén bao soi, dai thuc bao (Korpi et al., 2008).
Chirc nang cua ching 1a phan giai protein cia chat
nén ngoai bao, kich thich san xuit interleukin 6 va
8 diéu hoa phat trién khdi u va gy viém (Thirkettle
etal., 2013).

. cicadae va |. tenuipes 1a nim ky sinh con
trung thudc ho Cordycipitaceae (P Thi Thién Ly
va ctv., 2015), v6i nhiéu hoat tinh sinh hoc bao
gém hoat tinh khang oxy hoa, ting cudng mién
dich va chdng ung thu (Nam et al., 2001; B3 Thi
Thién Ly va ctv., 2015; Tran Ngoc Léan va ctv.,
2011). Cao chiét caa . tenuipes nudi ciy nhan tao
¢6 kha ning ¢ ché cac dong té bao ung thu &
ngudi (D6 Thi Thién Ly va ctv., 2015). Thanh phan
polysaccharide tur I. cicadae c6 hoat tinh sinh hoc
trong kich hoat va diéu hoa mién dich, chéng ung
thu (Xu et al., 2018). Ngoai ra, nghién ctru wc ché
collagenase tir cac cao chiét Cordyceps sp. cho két
qua wc ché cao nhat déi véi cao chiét
polysaccharide (Hong et al., 2019). Do d6, nghién
clru gitp sang loc va xac dinh cao chiét co tiém
ning tc ché MMP-8, 1am co s& cho nghién ciru
chuyén sau hon vé khang di can ciing nhu thu nhan
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dugc cac hop chit tiém nang khang di can ¢ trong
cao chiet.

2 VAT LIEU VA PHUONG PHAP
2.1

M3u ndm: lsaria cicadae va lsaria tenuipes
duoc cung cip boi Trung tam Nghién ctru va Ung
dung Sinh hoc, Thanh phé H6 Chi Minh (Tp.
HCM). Cao chiét tir sinh khéi va qua thé cuoa I.
cicadae va I. tenuipes dugc chiét xuat tai phong thi
nghiém Sinh hoéa, khoa Sinh hoc — Cong nghé Sinh
hoc, Truong Pai hoc Khoa hoc Ty nhién, Pai hoc
Quéc Gia, Tp. HCM.

Héa chét: thudc nhuom coomassie brilliant blue
(CBB) R250 C.1.42660 (Merck, Genmany).

Enzyme: matrix metalloproteinase-8  tur
Clostridium hostolyticum, EC 3.4.24.3 (Sigma
Aldrich).

Thiét bi: may elisa reader Benchmark plus
(BIO-RAD, M§).
2.2 Phwong phap chiét cao

Doi twgng nghién ciru

Céc cao chiét dugc chiét xuét theo phuong
phap ¢6 1ap hop chat hiru co (Nguyén Kim Phi
Phung, 2007).

2.2.1 Phuwong phdp chiét ngam kiét

Nguyén liéu (sinh khdi va qua thé) siy kho, xay
nho va ngam véi ethanol 96°. Thu duoc dich chiét
va bi nguyén lidu. C6 quay dich chiét & 50°C, thu
dugc cao chiét ethanol (EtOH).

Bi nguyén liéu dugc sdy kho ¢ 60-70°C, ngam
v6i nuée cat 65°C trong 2 gid, thu duoc dich chiét.
Sau d6, tua dich chiét vai con lanh theo ty 1¢ 1:4
trong 24 gio, thu két taa, siy kho thu dugc cao
chiét cordyceps polysaccharide (CPS).

2.2.2  Phwong phdp chiét léng-léng

Nguyén liéu 14 cao chiét EtOH dugc pha lodng
v6i nuée cat, thém dung moi petrolium ether vao
tron déu va dé yén. C6 sy phén chia thanh hai 16p,
thu 16p dich ndi bén trén. Sau d6, ¢b quay dich noi
vira thu dugc & 50°C, thu dugc cao chiét petrolium
ether (PE).

Tuong tu cach chiét PE, sir dung cao chiét
EtOH lam nguyén li¢u, thém dung mdi ethyl
acetate vao tron déu va dé yén. C6 sy phan chia
thanh hai 16p, thu phan dich ndi bén trén, c6 quay &
45°C va thu duogc cao chiét ethyl acetate (EA).

Twong tu, sir dung cao chiét EtOH lam nguyén
liéu, thay dung moéi bang n-butanol vao tron déu va
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dé yén. C6 sy phan chia thanh hai 16p, thu lay phan
dich ndi bén trén c6 quay ¢ 65°C va thu dugc cao
chiét n-butanol (Bu hoic BuOH).

Str dung I6p duéi dich chiét BuOH (sau khi da
thu I6p bén trén) lam nguyén ligu, c6 quay dich
chiét ¢ 50°C va thu duoc cao chiét nudc (H20).

2.2.3 Phuong phap chjé't exopolysaccharide
(EPS) (chi dap dung cho mau sinh khoi)

Nguyén liéu la dich méi truong sau khi thu sinh
khéi, loc va hap khir tring. Tién hanh c6 quay &
60°C dén khi con 1/10 thé tich ban ddu. Thém con
lanh vao két tua dich chiét, thu két tia va say kho &
50°C, ta duoc cao chiét EPS.

2.3 Phwong phap phén giai collagen

Thubc nhuom coomassie brilliant blue (CBB)
R250 nong d6 0,2% tao phuc véi protein, co chat
duogc str dung trong thi nghiém la collagen. Cac cao
chiét cua . cicadae va I. tenuipes duoc 1 Véi 5 pL
MMP-8 0,1 pg/mL trong mot gid & 37°C, nong do
1a 20, 200 va 2000 pg/mL. Thém 10 pL collagen 5
mg/mL va 75 pL dém collagenase (tris-HCI
50mM, CaCl, 10mM, NaCl 0,15M, pH 7,4), u ¢
37°C trong 4 gi¢. Sau d6, thém 100 pL. CBB 0,2%
nhuém mau collagen, loai bo dich néi va thém vao
250 pL dimethyl sulfoxide (DMSO) 20% hoa tan
két tua. Mau dugc do mat do quang ¢ budc song
600 nm bang may elisa reader. Két qua dugc tinh
bang cong thirc (Osathanunkul et al., 2013):

o, U= (Aéoomau 'A600mautrang)'(A600dc 'A600mautrang) x100

(AGOOCollagen 'A600mautrang)

Trong dé: %U: Phan tram wc ché MMP-8

cua cao chiét
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Asomau: Mau co collagenase vé6i chit can khao
sat

Asomautrang: Mau chi c6 dém, CBB va
DMSO

. Asoodc: Miu c6 collagenase va khong c6 chat
can khao sat

Asoocollagen: Mau chi c¢6 collagen va dém
2.4 Phwong phap phén tich sb ligu

Céc phép so sanh xtr Iy bang phan mém SPSS
22.0 (SPSS Inc., M¥). Trong d6, su khac biét trong
kha niang tc ché MMP-8 cia cac loai cao chiét
duge xac duong bang thong ké mot nhan t6 (One-
way ANOVA) véi phép so sanh Duncan ¢ do tin
cay 95%. Sy khac biét trong bo phan thu nhan
trong ting loai cao chiét dugc xac dinh bang phép
so sanh hai trung binh (2 sample t-test).

3 KET QUA VA BIEN LUAN

Chiét xuét tir sinh khdi va qua thé cua .
cicadae va |. tenuipes thu dwoc 26 loai cao chiét,
dugc st dung trong trc ché MMP-8. Cac két qua e
ché duoc trinh bay ¢ Bang 1 va Bang 2.

Bang 1 cho thay, khi ting ndng d¢ tir 20 pg/mL 1én
200 pug/mL va 2000 pg/mL, kha ning Gc ché
MMP-8 cua tat ca cac cao chiét déu tang. Thi dy,
cao EtOH sinh khéi ting tir 8,641 + 1,61% lén
10,11 + 1,51% va 21,50 + 2,39%. Khi so sanh phan
tram trc ché MMP-8 cua sinh khéi 1. cicadae trong
cing mot cot, ta thdy phan tram c ché MMP-8 cua
cao chiét CPS 1a cao nhat so vdi cac cao chiét con
lai. Tuong tw, d6i véi qua thé |. cicadae, cao chiét
CPS c6 gia tri tc ché MMP-8 cao nhit so v&i nam
loai cao chiét con lai.

Bing 1: Két qua phan triam tic ché MMP-8 ciia cac cao chiét I. cicadae (%)

Cao Sinh khai I. cicadae (ug/mL) Qua thé I. cicadae (ug/mL)

chiét 20 200 2000 20 200 2000
EtOH 8,641 = 1,61b 10,11+ 1,51f 21,50 =239¢f 3244+357c 1897+ 1.94a 2586+ 1,62b
CPS  14,77+054a 29,13+0,74a 51,52+0,32a 1228+148a 20,18+122a 52,05+0,18a
EPS 10,14 £2.47b 27,45+0,80b 45,15+0,72b - - -
PE 4254+242¢c 21,75+1,22¢ 28,83 +1,85d 5,077+3,26bc 18,79+ 1,42a 20,60 +4,16d
EA 3,970 £0,84c 10,79 £ 1,41f 3420+2,40c 6,763 £2,14b 11,58 +£2,28¢c 22,07 +3,19¢cd
BuOH 14,68 +1,71a 19,21 +1,05d 23,24+1,83¢ 3,904 £295bc 13,62 +1,81b 24,60 + 4,06bc
Nusc 10,61 £0,74b 14,71 +1,69¢ 19,49 +£0,93f 10,58+ 1,0la 18,11 +£0,93a 26,89 +1,70b

Cic gid tri trung binh trong ciing mgt Cot ¢6 chit cdi theo sau giong nhau thi khéng khdc biét c6 ¥ nghia thing ké

(p<0,05).

Dbi voi két qua ¢ Bang 2, cac cao chiét I.
tenuipes trc ché MMP-8 khi ting nong do cao chiét
tor 20 pg/mL 1&€n 200 pg/mL va 2000 pg/mL. Thi
du, cao chiét EtOH sinh khéi ting tir 2,084 +

1,30% 1én 11,74 £+ 1,03% va 23,37 + 1,70%. So
sanh ty & ¢ ché MMP-8 cua cac cao chiét sinh
khéi I. tenuipes trong cing mot cot, ta thiy cao
chiét CPS c6 ty & tc ché MMP-8 1a cao nhét so
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V&i céc cao chiét con lai. Tuong tu, so sanh ty 1é (rc
ché MMP-8 cua cao chiét qua thé I. tenuipes trong
cung mot cot cho thiy, & nong d6 20 pg/mL cao
chiét EA cho phan tram ¢ ché cao nhat 1a 15,22 +
1,73%, thap dan 1a cao chiét CPS voi 10,69 +
0,90%, EtOH la 6,994 + 0,92%,...vv. Tuy nhién,
khi ting ndng d6 1én 200 pg/mL cao chiét BUOH,
EA va CPS c6 ty I ic ché MMP-8 twong duong
nhau, lan lwot 21,22 + 1,03%, 19,29 + 4,39% va
19,88 + 1,59%. Tiép tuc, & nong do 1én 2000
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pg/mL cao chiét CPS co phan trim wc ché cao
nhat, cao chiét EA chi xép thir ba sau cao chiét
CPS va BuOH. Bang 1 va Bang 2 cho théy, tit ca
céc cao chiét & nong do 20 va 200 ug/mL c6 phan
tram ¢ ché MMP-8 nho hon 30%. Tuy nhién, vdi
nong do 2000 pg/mL co ba loai cao chiét CPS co
phan trim wc ché MMP-8 cao hon 50%, cao nhat la
loai cao chiét CPS qua thé cua I. cicadae véi 52,05
+0,18%. Do d6, c6 thé thay rang cao chiét CPS rat
¢6 tiém nang trong ¢ ché MMP-8.

Bang 2: Két qua phan trim &c ché MMP-8 ciia cac cao chiét . tenuipes (%)

Cao Sinh khai I. tenuipes (ug/mL) Qua thé |. tenuipes (ng/mL)

chiét 20 200 2000 20 200 2000
EtOH 2,084 +1,30d 11,74 £1,03¢  23,37+1,70f 6,994 +0,92¢c 1785+ 1,11b 24,79+ 1,41d
CPS 10,11 £0,96a 20,50+ 1,67a 51,05+0,92a 10,69 +0,90b 19,88 +£1,59ab 43,21 +£0,92a
EPS 9,49 £0,92a 21,47 +3,39a 33,92 +1,44b - - -
PE 6,154 + 0,64b 12,39 +£0,74c 31,76 £ 1,14¢c 4,797+0,87d 18,09+ 1,39b 25,21 +0,94d
EA 4,054 +£0,72¢ 1497 +1,14b 2583 +1,46e 1522+1,73a 19,29 +4,39ab 31,04 +0,80c
BuOH 9,740 + 0,82a 19,82 +£0,88a 28,54 +1,29d 4,862+0,94d 21,22+1,03a 35,52+1,48b
Nusc 7,075+1,17b  20,35+08la 2580+1,37e 1,131+0,87e 13,47+ 1,0dc 24,91+ 1,16d

Cdc gid tri trung binh trong cing mét ot ¢o chik cdi theo sau giong nhau thi khéng khéc biét cé ¥ nghia thong ké

(p<0,05).

Ngoai ra, vai tiém ning tc ché MMP-8 cua cao
chiét CPS & ndng do 2000 pg/mL. Chung t6i nhan
thdy, kha nang wc ché MMP-8 giita cao chiét CPS
sinh khéi va qua thé I. cicadae co sy khac biét
(P<0,05) (Hinh 2). Phan tram ¢ ché MMP-8 cua
sinh khdi va qua thé tuong tmg 13 51,52 + 0,32%
va 52,05 + 0,18%. Cao chiét CPS qua thé I.
cicadae c6 phan tram uc ché cao gip 1,01 lan cao
chiét sinh khéi. Tuong tu, kha nang uc ché MMP-8
gira cao chiét CPS sinh khéi va qua thé 1. tenuipes
¢6 su khac biét (P<0,05) (Hinh 3). Phan trim tic
ché MMP-8 cua sinh khdi va qua thé lan luot 1a
51,05 + 0,92% va 43,21 + 0,92%. Nhu vay, cao
chiét CPS sinh khdi I. tenuipes c6 phan trim tc ché
cao gap 1,18 lan cao chiét qua thé.

Tir cac két qua trén cho théy, cao chiét CPS c6
kha ning ic ché MMP-8. Hon nita, qua trinh chiét
Xuét cao chiét CPS tir I. cicadae va I. tenuipes theo
phuong phap tuong tu v6i phuong phap chiét cao
ctia Chen et al. cho ring, thanh phan chinh cua cao
chiét CPS la polysaccharide (Chen et al., 2013).
Hay nghién ctu vé kha niang wc ché MMP-1 (1a
collagenase cung nhoém véi MMP-8) cla céac cao
chiét tir Cordyceps sp. cho két qua wrc ché cao nhat
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dbi voi cao chiét CPS ¢ nong do 2000 pug/mL va
xac dinh c6 75% polysaccharide c6 trong cao chiét
CPS (Hong et al., 2019). Do d6, c¢6 kha nang cao
chiét CPS tur 1. cicadae va |. tenuipes ciing chira
Cordyceps polysaccharide vai cac hoat tinh tuwong
tu Cordyceps sp. Ngoai ra, nghién ctru trude do vé
hoat tinh ¢ ché MMP-1, sir dung céac cao chiét tir
I cicadae va 1. tenuipes ciing cho két qua ic ché
cao nhat déi véi cao chiét CPS (Mai Kicu Tién va
ctv, 2019). Nhu vdy, ngoai tiém ning Gc ché
MMP-8 thi cao chiét CPS co thé ciing chira cac
thanh phan va hoat tinh twong ty véi cao chiét CPS
cua Cordyceps sp.

Hinh 1: Cao chiét CPS sinh khéi va qua thé ciia
l. cicadae va I. tenuipes pha loang ¢ nong do
2000 pg/mL
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Hinh 2 : Phin trim &c ché MMP-8 ciia céc cao chiét sinh khoi va qua thé I. cicadae & ndng dd 2000 pg/mL

(Cdc gid tri trung binh trong cimg mét 10gi cao ¢é chik cdi & trén giong nhau thi khéng khdc biét c6 ¥ nghia théng ké

(p<0,05)).
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Hinh 3: Phén trim @c ché MMP-8 ciia cdc cao chiét sinh khdi va qua thé 1. tenuipes & ndng dd 2000 pg/mL

(Cdc gid tri trung binh trong cimg mét 10gi cao ¢é chit cdi & trén giong nhau thi khéng khdc biét c6 ¥ nghia théng ké

(p<0,05)).

Nghién ciru trude day cho rang, sy c6 mat cia
MMP-8 & cac md ung thu gitip kiém soat duoc quéa
trinh phat trién va di cin cua té bao ung thu (Korpi
et al., 2008). Tuy nhién, trai nguoc véi diéu nay,
bao cdo sau d6 ching minh sy ¢6 mat caia MMP-8
xuc tac cac té bao ung thu san xuét cac chat diéu
hoa phat trién cua khoi u. Thirkettle et al. (2013)
cho rang ching c6 lién quan dén tién trinh phat
trién cua ung thu. Thuc vay, cac nghién ctu vé
hoat tinh va qua trinh &c ché MMP-8 con rét han
ché. Mic khéc, véi vai trd co ban cua mot protease
thugc nhom phan giai collagenase thi hoat tinh
phan giai cc protein chat nén ngoai bao lién quan
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dén qua trinh sinh 1y co thé cia MMP-8 duoc nhan
manh vi ching gop phan tao ra qué trinh di cin
(Zitka et al., 2010). Do d6, két qua nghién citu urc
ché MMP-8 nhim sang loc duoc loai cao chiét tic
ché qua trinh phan giai protein va cac lién két
ngoai bao ma tic nhan chinh 1a cac cao chiét I.
cicadae va I. tenuipes phan 1ap tai Viét Nam. Két
qua di tim ra cao chiét CPS c6 kha ning uc ché
MMP-8 cao nhét, gop phan cho nghién ciru chuyén
sau hon vé MMP-8 va cac hop chét ty nhién c6
hoat tinh sinh hoc ¢6 trong cao chiét I. cicadae va
I. tenuipes.
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4 KET LUAN

Nghién ctru ndy chi ra rang cac cao ch1et CPS
chiét xuat tir 1. cicadae va I. tenuipes c6 tiém nang
rc ché MMP-8 & nong d6 2000 pg/mL. Trong do,
cao chiét CPS qua thé I. cicadae c6 phan trim wc
ché 1a cao nhét véi 52,05 + 0,18%. Pay la tién dé
cho céc nghién ctru chuyén sau hon vé cac thanh
phan chinh cuia cao chiét CPS dbi véi hoat tinh
ché MMP-8 néi riéng va hoat tinh khang di can noi
chung.

LOI CAM ON

Nhoém tac gia xin chan thanh cam on don vi
cung cip giéng tir Trung tim Nghién ctru va Ung
dung Sinh hoc TP.HCM, Vién Han 1dm Khoa hoc
va Cong nghé Viét Nam — Vién Sinh hoc Nhiét doi
TP.HCM va phong thi nghiém Sinh hoéa thuéc bo
mon Sinh hoa, truong Pai hoc Khoa hoc Ty nhién,
Pai hoc Qudc gia TP.HCM da hd tro dung cu va
thiét bi dé chiing t6i thuc hién dé tai nay.
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