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Tém tit: Dich chiét tir nAm dong trung ha thao (Cordyceps militaris) do phong Nghién ctru
Cong nghé buc xa - Trung tam Chiéu xa Ha Noi phan 1ap, nuoi tréng dugc st dung nhu mot
chét bao vé phong xa. Chét lugng cua dich chiét Cordyceps militaris duge danh gia thong
qua hoat tinh chéng oxy héa bang phwong phap quét goc tuw do DPPH. Trong khi dé, anh
hudng cia dich chiét téi kha ning lam giam mic d6 ton thuong gay ra boi buc xa tia gamma
dbi voi té bao va DNA cua vi khun Bacillus subtilis dugc két luan dua trén nhiing khao sat
vé ty 18 sdng sot cua té bao vi khudn trong méi trudng cd bd sung dich chiét ndm Cordyceps
militaris va kiém tra mic d6 dut gdy DNA vi khuan Bacillus subtilis sau chiéu xa bang cac
phuong phap sinh hoc phan tu.

Tir khoa: Bacillus subtillis, bao vé phong xa, Cordyceps militaris

I. MO DAU

Con ngudi chiing ta thuong xuyén tiép xtic trong gidi han an toan voi ca hai loai birc xa:
birc xa tu nhién va buc xa nhan tao. Muc dj gay tac hai cua phong xa ddi voi ching ta phu thudc
vao thoi gian tiép xtc va cuong do cia phong xa. Tia gamma ndi riéng, tia phong xa néi chung
duogc biét dén nhu tac nhan gay dot bién & cap do té bao, DNA va nhiing sai sot trong qua trinh
sira chita DNA tu nhién din dén su hinh thanh cac té bao ung thu [1].

Anh huéng cia tia gamma 1én té bao va DNA di duoc quan tAm nghién ctru trén nhiéu d6i
tuong khac nhau nhu nguyén bao soi va té bao mau cua nguoi [2,3], té bao chuét, plasmid [2], té
bao dau tay [4], Arabidopsis [5],... Dudi tic dung cia tia gamma, DNA c6 mét s6 bién ddi chu
yéu nhu: Dt gdy mach don ctia phan tir DNA, 1am phan tir DNA bién dang, giam thé tich phan
tur; But gady mach kép ctuia phan tor DNA, lam giam d§ nhot cua dung dich; Tao nhanh, tao cau
lién két giita cac phan tir; Tao dimer giira cic nucleotide pyrimidine (thymine va cytosine), ma
phd bién nhét 13 hién twong nhi tring phan thymine-thymine. Tt ca nhiing bién doi nay déu
ngan can sao chép DNA, hinh thanh dot bién trén phan tir DNA [2,3,4,5,6].

Nam Péng trung ha thao (Cordyceps) 1a mot loai ndm ky sinh noi bao, thuéc nhéom nim
Ascomycota. Hién c6 khoang trén 500 loai khac nhau, phan b6 chu yéu ¢ khu vuc Bic My, Nam
My, Chau Au va Chau A. Hién nay, mot so loai cua nim nay di duoc nudi trong thanh cong
trong diéu kién nhan tao dé dap umg nhu cu ciia ngudi dan vé didu tri bénh va nang cao st

khoe. Chung nim Cordyceps militaris duoc biét t&i nhu mot ngudn chit hd tro ting cuong mién
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dich ciing nhu bao vé phong xa tiém niang nhd mang hoat chat chdng oxy hoa cao va hién duoc
nhiéu nha khoa hoc quan tam nghién cuu. Jae-Won Ha va cong su (2006), Kang HJ va cong su
(2015) d4 c6 nhitng nghién ciru vé kha ning ting cuong mién dich cuia dich chiét ndm Cordyceps
militaris [7, 8]. Pac biét, Jeong va cong su (2014) da cong bd vé viée st dung ndm Cordyceps
militaris nhu mot chat bao vé phong xa, dich chiét Cordyceps militaris c6 tac dung bao vé chéng
lai sy pha hity DNA do birc xa gay ra. Theo nhom téc gia nay, dich chiét Cordyceps militaris da
lam tang hiéu qua loai bé gdc tu do va giam chudi DNA plasmid gy ra do birc xa trong cac thir

nghiém in vitro [9].

Nghién ctru nay tdp trung khao sat anh huong cua dich chiét ndm Cordyceps militaris
duoc nudi céy tai Trung tam Chiéu xa Ha Nai toi té bao va DNA cua chung vi khuén Bacillus
subtilis B5 bi chiéu xa. Cac két qua thu duoc mot 1an nira khang dinh tic dung bao vé phong xa
cua dich chiét nAm d6i véi té bao va DNA cua vi khudn noi riéng va xa hon 1a tac dung bao vé
phong xa d6i véi té bao, DNA cua cac loai sinh vat khéac cling nhu d6i véi con nguoi.

II. NQI DUNG
IL. 1. Poi twgng va phwong phip
IL.1.1. Nguyén vit liéu va héa chit
Nam Cordyceps militaris nudi cdy tai phong Nghién ctru Cong nghé Birc xa - Trung tdm
Chiéu xa Ha Noi. Ching Bacillus subtilis B5 duoc cung cip boi Vién Cong nghé Sinh hoc — Dai
hoc Bach Khoa Ha Noi.
2,2-Diphenyl-1-Picrylhydrazyl (DPPH), moi truong nutrient broth (NB) ctia hang Sigma-
Aldrich. M6t sb hoa chét tach chiét va dién di DNA ciia Thermo Fisher Scientific.
May moc, thiét bi nudi cdy vi sinh va ngudn chiéu xa gamma ngudn Co-60 tai Trung tim
Chiéu xa Ha Noi.
11.1.2. Phwong phap
Phwong phdp thu nhdn dich chiét nam Cordyceps militaris [10]

Mot (01) g bot ndm Cordyceps militaris khd duge cho vao 40 ml dung méi H,0:CoHsOH
ty 1& 1:1 va U trong bé 6n nhiét & 85°C trong khoang thoi gian 2,5 gid. Sau 1, toan bo hdn hop
duogc chia vao cac ong Falcon va ly tim véi toc do 8000 vong/phut trong 30 phut & 4°C. Dich
chiét sau ly tim duoc sdy thing hoa ¢ -80°C trong 24 gid dé thu dang bot khé tinh khiét.
Phiwrong phdp danh gid khd nang bt gitt goc ti do DPPH [11]

Kha ning bat giit gbc tu do ca dich chiét nAm Cordyceps militaris dugc danh gia bang
phuong phap DPPH theo Zhan va cong su (2006) [/7]. Thanh phan phan tmg bao gém: 1 ml



dich chiét néng do 0,5-9,0 mg/ml; 2 ml dém acetate néng do 0,05mol/l, pH 5,5; 1 ml C;HsOH
100%; 1 ml DPPH ndng d6 0,5 mmol/l pha trong CoHsOH 100%. Hon hop phan tmg duoc lic
déu va dé o nhiét d6 30°C trong tbi trong 30 phut. D6 hap thu quang cta hdn hop duge do boi
may do quang phd ¢ budc song 517 nm. Ascorbic acid (vitamin C) dugc sir dung 1am d6i ching
duong, d6i ching am 1a mau khong bd sung DPPH. Kha ning bat giir gbc tu do cta dich chiét
dugc tinh theo cong thuec:

Ab—(As—Ash)

% bit giit gbc tur do = x 100

Trong do: Ab, As, Asb lan luot 1a do hép thu quang duoc do & budc séng 517 nm cua mau

trang (dung dich khéng chira mau), miu va miu tring cia mau twong tng.
Phirong phdp chiéu xa

Pudng cong sinh trudng cia ching B. subtilis B5 duoc khao sat trong méi trudng nudi cdy
NB va trong méi truong nay c6 bod sung dich chiét nAm Pong tring ha thao (CM2) & diéu kién
lac 120 vong/phit, 37°C tai cac thoi diém khac nhau tir 0-36 gid.

Céc 6ng nghiém (10 ml/dng) chira dich nudi ciy té bao vi khuan B. subtilis B5 va dich nudi
cay té bao vi khuan c6 b sung dich chiét nim Poéng tring ha thio & pha Log (ODsso = 0,6-0,7)
dugc dem xur 1y chiéu xa & dai liéu 0-2000 trén ngudén gamma Co-60 Gy tai Trung tdm Chiéu xa
Ha Noi (3 éng nghiém lip lai cho mbi liéu/cong thirc thi nghiém).

Phuwrong phdp tinh ty 1é song sot
Dung dich nuéi cdy té bao vi khuan (truéc va sau chiéu xa) duoc pha lodng theo mii thap
phan. 0,1 ml méu & cac ndng do pha lodng thich hop dugc cay vao dia petri chira méi truong NA
(3 dia petri/ 6 pha lodng). Str dung que gat vo tring dan déu dung dich trén bé mit thach. Tién
hanh dém sb lugng khuan lac sau 24 gio nudi cdy o nhiét do 37°C va tinh s6 lugng té bao (Mi)
trong 1ml mau theo cong thirc:
Mi (CFU/ml)= Ai x Di/V

Trong dé: Ai 1a s6 khuan lac trung binh/ dia; Di 14 d6 pha lodng va V 1a thé tich dung dich

cdy vao mdi dia (ml).

Phwong phap tach chiét DNA sir dung phenol/chloroform

Dich nuéi cdy sau khi chiéu xa cta vi khuan B. subtilis B5 duoc ly tim 1am giau va tach
chiét DNA tong sb bang phuong phap sir dung Phenol/Chloroform. Két qua tach chiét DNA tong

s6 vi khuan B. subtilis B5 duoc dién di kiém tra trén gel agarose 1% sir dung marker 1kb.



IL. 2. Két qua va ban luan
Kha ndng bat giiv goc tw do ciia dich chiét nam Pong tring ha thao Cordyceps militaris

Dich chiét (CM2) Cordyceps mitaris dugc chiét xuat boi dung moi H,0:CoHsOH ty 18 1:1
c6 dang déng nhét, mau nau, khong con chua tap dang bot. Thé tich dich chiét thu duge ndm

trong khoang tir 25ml dén 35ml tiy vao luong hao hut do bay hoi trong qua trinh tach chiét
(Hinh 1).

Hinh 1. Dich chiét Cordyceps militaris thu nhén dwoc

Dich chiét (CM2) duoc say thiang hoa & -80°C trong 24 gitr dé thu dang bot kho tinh khiét
thuén loi cho viéc tao ra cac dung dich chiét néng do6 khac nhau. Hoat tinh chéng oxi hoéa in vitro
cua dich chiét duoc danh gia thong qua kha ning bt giit gbc tw do DPPH. Két qua duoc trinh
bay trong Hinh 2.
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Hinh 2. Khi ning bat giir goc tu do ciia dich chiét CM2 va vitamin C
Hinh 2 cho thy kha ning bt giir gbc tu do cua dich chiét CM2 ting nhanh tir ndng d6 0-
3 mg/ml va dat khoang 90% ¢ ndng do 3-9 mg/ml. O khoang ndng do 3-9 mg/ml, kha ning bit
gilt gbc tu do cua cua dich chiét CM2 6n dinh, it thay dbi theo chiéu ting ciia ndng do va cao

hon mau d6i chimg 1a dung dich vitamin C ¢ cung ndng do. Két qua nay twong ddng voi nghién



clru ctia Zhan va cong su (2006) & dai nong do twong tu [11]. Piéu nay cho thay chit lvong nim

Cordyceps mitaris kha tét cling nhu phuong phap tach chiét dat hiéu qua cao.
Anh hieong cua dich chiét t6i sinh trwcng, phdt trién ciia té bao B. subtilis B5
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Hinh 3. Pudng cong hép thu & ODsso ciia dich nudi cdy té bao vi khuan B. subtilis BS ¢ cac thoi diém

khac nhau

Hinh 3 biéu dién do hip thy quang cua dich nudi cdy vi khuén trong méi trudng nudi cy
NB va méi truong NB ¢6 bo sung dich chiét CM2. D) thi cho thiy giai doan ting truong rat
manh- pha log 1a khoang 2-6 gid. Trong giai doan nay, ching vi khuan B5 & mdi trudng c6 bd
sung dich chiét CM2 c6 téc do sinh truéng cao hon so v6i chinh né & méi truong khong bd sung
dich chiét, ODsso & thoi diém 6 gio 13 1,13 so v6i 0,95. Toc do sinh truong cta vi khuan cham
hon & giai doan tiép theo khi budc vao pha can bang (8-18 gi®). Do han ché ciia phuong phéap do
quang phd 1a khong phan biét duoc té bao séng-chét, d6 thi van c6 chiéu hudéng di 1én va gan
nhu dudng thang. O giai doan nay, téc do té bao sdng ting 1én bing té bao chét di va khong co
su khac biét 16n vé gia tri OD giita méi trudng cd bd sung dich chiét CM2 va méi truong khong
bd sung dich chiét. Giai doan suy vong duoc tinh tir 18h tré di. DS thi & giai doan ndy nim
ngang do trong dung dich chi ton tai té bao chét, khong c6 sy ting thém vé sé luong té bao sdng.
Tham chi, cac té bao két lai thanh dam lam gia tri ODsso giam & thoi diém 36 gio xudng con 1,57
va 1.68. Cac két qua cho thiy ching B. subtilis B5 & mdi truong co bd sung dich chiét CM2 c6

téc do suy thoai cham hon so véi ching B5 & méi truong khong bo sung dich chiét.
Ty 1é song sot cia té bao Bacillus subtilis BS sau chiéu xa

Tac dong cua birc xa gamma t6i ty 16 sdng sot cta vi khuan B. subtilis B5 dugce danh gia
bang phuong phap nho tryc tiép dich nudi cay 1én dia thach va phuong phap dém khuan lac sng
sot sau chiéu xa (Hinh 4A va 4B).



Dua vao db thj hinh 4 ta c6 thé théy, 0 ca hai loai moéi truong sb luong té bao vi khuan
song s6t déu giam dang ké theo chidu ting cua lidu chiéu xa (giam tir 10° xudng 10 khi liéu ting
tir 0-2000Gy). Tuy nhién, & lidu dudi 1000 anh hudng cua dich chiét ti su phat trién cia té bao
sau chiéu xa 16 rét hon. O khoang liéu ndy, trong mdi trudng cé bd sung dich chiét, lugng té bao
song sot chi giam tir 10° xudng 107, giam cham hon so v6i méi trudng khong bd sung dich chiét,
luong té bao séng sot giam tir 10° xudng 10°. Hiu ng nay ciing thé hién rd trén cac dia thach
duogc nho truc tiép dich nuoi céy sau chiéu xa, & moi trudng bd sung dich chiét khuan lac moc
day hon, cho thiy kha ning sinh truéng va phat trién tt hon (Hinh 4). Qua d6 khang dinh dich

chiét CM2 ¢6 tac dung bao v€ doi voi t€ bao vi khuan ¢ dai licu chiéu thap, it tac dung o cac liéu

chiéu cao.
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Hinh 4. Ty 1¢ song s6t cua ching B5 va chung B5 ¢6 bd sung dich chiét
A. Khéng bd sung dich chiét CM2; B. C6 dich chiét CM2



Mirc @ dirt gay DNA tong sé Bacillus subtilis BS sau chiéu xa

Pé kiém tra muc d6 dit gdy DNA cia chung vi khuan B. subtilis B5 giy ra do chiéu xa.
DNA tong s6 cta té bao vi khuan trong dung dich nuéi cay & cac liéu chiéu 0, 300, 700, 1500Gy
duogc tach chiét (mdi lidu gdm miu di chimg va mau c6 bd sung dich chiét (CM2). Két qua dién
di DNA tong sd ctia cac mau thi nghiém duoc trinh bay trong Hinh 5. Pién di DNA tong s sir
dung marker 1kb, gel agarose 1%.

L B L e e an- i el S

Hinh 5. Két qua dién di DNA tong sb cac miu
M: Marker 1kb; 1-2: BS 0 Gy; 3-4: 300 Gy; 5-6: 700 Gy; 7-8: 1500 Gy

Hinh 5 cho thay kha rd anh hudng cua chiéu xa t6i sy dut giy cia DNA tong s6. Mau 1
va 2 1a mau khong chiéu xa cho két qua bang DNA sic nét, 16 rang, khong cé vét dut giy phia
dudi. Mau 3 va 5 1a mau chiéu xa ¢ 1iéu 300 Gy va 700 Gy cho cic bang sang rd, tuy nhién do
anh huong cua chiéu xa tao ra cac vét dut gdy DNA rai rac phia dudi. Mau 4 va 6 13 miu chiéu
xa & lidu 300 Gy va 700 Gy, tuy nhién dudi tdc dung bao v¢ phong xa cua dich chiét CM2 céc
vét dut giy phia dudi da giam nhiéu, chiing ta c6 thé quan sat rd nhat & miu sé 6. Mau 7 va 8 1a
mau chiéu xa & liéu 1500 Gy, & liéu chiéu cao cac bang DNA tong sé khong con rd rang do bi
dut gdy nhidu. Mau 8 c6 bd sung dich chiét CM2 da giam s vét dit giy phia dudi, tuy nhién &
lidu cao, hiéu ing nay 1a khong rd rang. Diéu nay c6 thé giai thich do & lidu chiét cao, chiéu xa
da gy dut gy 16n DNA, dong thoi anh hudng 16n t6i té bao, DNA khong thé phuc hoi duoc
bing cac co ché stra chira cua té bao. Nhu vay, két qua nay khang dinh dich chiét CM2 c6 tac
dung bao vé dbi véi DNA vi khuan B. subtilis B5 & cac liéu chiéu thap, it tic dung & liéu chiéu

cao.
II. KET LUAN

Kha ning bt gitt gbc tu do cua dich chiét nAm Pong trung ha thao Cordyceps militaris 1a
trén 90% & nong do tir 3mg/ml. Vi hoat tinh chong oxy hoa tdt, dich chiét nay cho thay kha
ning bao vé dang ké té bao va DNA vi khuan B. subtilis & nhitng lidu chiéu thdp. Kha ning bao



v€ nay chua rd rang & li€u chi€u cao hon. Trong nghién ctru ti€p theo, ching t6i1 du kién s¢ PCR

va giai trinh ty gene 16S nhim danh gia mirc do ton thuong DNA cua vi khudn & muc do

nucleotide.
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EFFECT OF Cordyceps militaris’S EXTRACT ON THE CELL AND
DNA OF IRRADIATED Bacillus subtilis
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Abstract: The extractive from Cordyceps militaris isolated and cultivated by the Radiation
Technology Research Laboratory - Hanoi Irradiation Center was used as a radioprotector.
The quality of the Cordyceps militaris‘s extract was assessed through antioxydant activity by
radical oxygen species scavenging method (DPPH). Meantime, the effect of Cordyceps
militaris’s extract on reducing cell and DNA damages at irradiated Bacillus subtilis was
estimated based on survival rate of bacteria in the medium having Cordyceps militaris’s
extract and examined Bacillus subtilis DNA modifications after gamma irradiation by
molecular biology methods.
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