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Tom tat

Cordyceps militaris 1a mot loai nam duoc liéu quy chira nhiéu thanh phan hoat chat twong tw nhu loai déng tring ha
thao tw nhién (Ophiocordyceps sinensis) da duoc sir dung trong y hoc ¢d truyén véi nhiéu cong dung duoc 1y, bao gdbm
ca tac dung khang virus. Chinh vi vy cac thanh phan tir ndm Cordyceps militaris dugce nghién ctru nhu mot liéu phap
diéu tri tiém ning cho cac bénh nhan nhiém virus néi chung va virus cam noi riéng. Bai tdng quan nay s& tap trung vao
phan tich kha nang khang virus cim ciia cic thanh phan trong ndm Cordyceps militaris thong qua tac dung diéu hoa mién
dich, hoat tinh trc ché sy nhan 1én cua virus va hoat tinh chéng viém.

Tir khéa: Cordyceps militaris; khang virus; virus cim; nim dugc liéu.
Abstract

Cordyceps militaris is a precious medicinal mushroom containing many active compounds similar to the natural
species (Ophiocordyceps sinensis) that has been used in traditional medicine and has demonstrated a range of
pharmacological activities, including antiviral effects. It has been studied as a potential treatment for influenza virus
infections. This review focuses on its anti-influenza ability of bioactive components in C. militaris through
immunomodulatory effects, viral replication inhibitory and anti-inflammatory activities.

Keywords: Cordyceps militaris; antiviral activity; influenza virus; medicinal mushroom.

1. Giéi thi¢u c¢6 hoat tinh sinh hoc, dugc sir dung phd bién

Nam Cordyceps militaris, con goi 1a nhong  trong phong va diéu tri nhidu bénh trén nguoi
tring thao, 1a mot trong hai loai ndm Cordyceps  [1]. Gan day, nhidu qudc gia thuoc khu vuc chau
co gia tri duoc li¢u cao do chtra nhiéu hoat chat A, trong d6 c6 Viét Nam da thanh cong trong
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viéc nuoi trong nam C. militaris trén gia thé tong
hop & quy mo cong nghiép (Hinh 1). So v4i dong
trung ha thdo tu nhién (Ophiocordyceps
sinensis) von chi dugc tim thiy trén ving nui cao
trén 4000 m thudc ddy Himalaya, cao nguyén
Tay Tang, Bhutan, Nepal, Trung Qudc thi thanh
phan dugc chét trong C. militaris cling tuong tu
nhung chi khac vé ham luong ting hoat chat [2].
Néam déng tring ha thao di duoc nhic dén trong
y hoc ¢6 truyén Trung Hoa, dugc vua chia sir
dung tir hang ngan nam trudc va ngay nay da co
nhiéu nghién ctru chimg minh 1a c¢6 tic dung
trong diéu tri cac rdi loan chirc nang phdi va
than, duong huyét va m& mau cao, cac van dé vé

hé tim mach, hé sinh san,... [2]. Mot sb hoat tinh
tiéu biéu ctia ndm C. militaris c6 thé ké t¢i nhu
kha nang khang viém, hoat tinh chdng oxy hoa,
trc ché khdi u, khang ung thu, ha duong huyét,
diéu hoa mién dich va khang virus, trong d6 co
virus Sars-CoV-2 [1]. Trong giai doan bung phat
dich COVID 19, mét s nghién ctru da chi ra
rang thanh phan cordycepin trong nim C.
militaris ¢6 kha nang trc ché sy nhan lén cia
virus Sars-CoV-2 [3]. Chinh vi vay, cordycepin
da duoc Cuc quan Iy Thyc pham va Dugc pham
Hoa Ky (FDA) phé duyét vao danh muc nghién
ctru tao thude diéu tri Covid-19 [4].

Hinh 1. Ndm Cordyceps militaris trong tu nhién (A) va nudi trong trén gia thé tdng hop (B)

Gan day, nhiéu bao cao cho thay cé sy gia
tang dot bién cac ca nhiém cum mua & nhiéu noi
trén thé giéi va mot sb trudng hop tir vong do
cim mua da dugc ghi nhan. Bénh ciim ciing 1a
mot bénh 14y truyén qua duong hé hap do 4 loai
virus cam la A, B, C va D giy ra, trong do6 virus
cim A va B luu hanh va gay ra cac dot dich bénh
theo mua hang nam (cim mua) véi cac tri€u
chirng nhu sbt, ho, dau hong, dau dau, s6 mii va
dau nhirc co, khép. Hau hét cac bénh nhan s&
khoi bénh trong vong 1 tuan ma khong can phai
dung bat cir loai thudc nao. Tuy nhién, virus cim
c6 thé gy ra cac bién ching nghiém trong nhu
viém phoi va nhidm tring huyét, tham chi dan
té1 tir vong, ddc biét 1a & nhitng nguoi c6 nguy
co cao nhu nhitng ngudi trén 65 tudi hodc dang

mac cac bénh nén. Hai ching cam A (HIN1) va
A (H3N2) 1a tac nhan dan t&i 250.000 — 500.000
ca tir vong mdi ndm trén toan thé gidi. Theo bao
cdo cap nhat T chuc Y té Thé giéi (WHO), dau
nam 2025 c6 su bung phat manh mé& cua dich
ciim mua trén toan thé giGi, trong d6 tac nhan
gy bénh & chau Au 14 ca 2 nhom cam A va B;
Bic, Trung My va vung Caribe chi yéu 1a cim
A (H3N2); Tay Phi do cam B; trong khi ¢ chau
A vaDong Nam A chii yéu 1a do cam A (HIN1)
gay ra [5].

Viéc phong ngira sy 1ay nhiém virus cam hién
nay chii yéu thong qua viée tiém vac xin dinh ky
hang nam hodc thuc hién céac bién phap v¢ sinh
tay, deo khau trang thuong xuyén,... Tuy nhién,
phuong phép sir dung mot sé loai thao dugc
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truyén thdng c6 hoat tinh khang virus ciing nhu
ting cuong hé mién dich cua co thé nhu t6i,
gimg, sa, hing qué, tia to, hat tiéu,... ciing dang
duoc nhiéu nguoi khu vuc Pong Nam A, dic
biét la & Viét Nam ap dung dé phong bénh cim
mua kha hiéu qua. Gan ddy, mot sé nghién ctru
da chi ra rang ndm nhong tring thao loai C.
militaris cling c6 hoat tinh khang virus, trong do
¢6 virus cam [6, 7]. Bai tong quan nay s& phan
tich vai tro va co ché hoat dong cia mot s6 thanh
phan hoat chit trong nam C. militaris c6 lién
quan dén hoat tinh khang virus néi chung va
virus cim noi riéng.

2. Hoat tinh khang virus

Hoat tinh khang virus cua mot hoat chét nao
d6 12 kha niang wrc ché sy nhan 1én cua virus trong
co thé thong qua viéc lién két, trc ché hoat dong
cua céc protein, enzyme tham gia vao qua trinh
tong hop acid nucleic, protein ciia virus.
Cordycepin (Hinh 2) trong nam C. militaris da
duoc chimg minh c6 hoat tinh khang virus phd
rong bao gdm virus viém gan C (HCV), SARS-
CoV-2 gay hoi chimg viém duong ho hap cap,
virus Dengue (DENV) gay bénh s6t xuat huyét,
virus herpes thong qua viéc trc ché hoat dong
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enzyme RNA polymerase, c ché tong hop
protein gai, protease (Mpro) va enzyme
polymerase (RdRp) [8, 9]. Theo nghién ctru cia
Lee va cong su trén chudt mo hinh, dich chiét
nam C. militaris c6 hoat tinh khang virus cim A
(HIN1) thong qua viéc kich thich hé mién dich
ty nhién bang cach ting cuong tong hop
interleukin 12 (IL-12) va ting s lugng té bao
bach cau NK (natural killer cells) [7]. IL-12
chinh 1a nhan t6 kich thich sy biét hoa té bao NK
va té bao lympho T dé tro thanh dang doc dé tiéu
diét va loai bo cac té bao vat chu bi nhiém virus,
tir d6 (rc ché sy nhan 1én cta virus trong co thé.
Két qua cho thdy, nhom chudt bi nhiém HINI
c6 su dung dich chiét nam C. militaris c6 ty 1€
song cao hon va trong luong suy giam it hon so
v6i nhoém ddi ching.

Bén canh cordycepin, nam C. militaris con
chta mot s6 loai phenolic acid nhu p-
hydroxybenzoic acid, cinnamic acid va mdt loai
peptide c6 tén cordymin cling dugc chirng minh
1a c6 hoat tinh khang virus, trong d6 c6 herpes
simplex virus (HSV), human immunodeficiency

virus (HIV), va virus cim [1, 10].

Hinh 2. C4u trtic hoa hoc clia (A) cordycepin va (B) (2Z,4E)-deca-2,4-dienoic acid

3. Kha ning diéu hoa mién dich

Nam Cordyceps militaris s& hitru kha nang
diéu hoa mién dich, c6 vai tro rat quan trong

trong hoat tinh khang céac loai virus néi chung,
trong d6 ¢6 virus cim. Kha ning diéu hoa mién
dich cta C. militaris chi yéu do thanh phan
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polysaccharides mang lai va thanh phan nay c6
thé kich thich mién dich té bao va mién dich dich
thé [6, 11, 12, 13]. Theo nghién ciru trén chudt
mo hinh cuia Kim va cong sy ndm 2010, cordlan,
mot loai polysaccharide trong C. militaris, da
dugc chimg minh cé kha nang kich thich qua
trinh truong thanh cua té bao tua (dendrictic cell)
- t& bao trinh dién khang nguyén quan trong ciia
hé mién dich [12]. Qua trinh truéng thanh nay co
lién quan t&i viée ting cudong sy biéu hién cta
cac phan tir bé mit té bao tua nhu CD40, CDS0,
CD86, MHC-I, MHC-II, rét can thiét cho qua
trinh trinh dién khang nguyén va hoat hoa té bao
bach cau lympho T dé loai bo virus. Thanh phan
polysaccharide cting c6 kha nang hoat hoa céac
dai thuc bao dé tidu hiy cac tic nhan gay bénh,
giai phong cac chat trung gian gdy viém, gop
phan vao dap timg mién dich [11].

Ngoai ra, mdt loai acidic polysaccharide
(APS) phan lap dugc tir ndm C. militaris nudi
cdy trén moi truong dau tuong nay mam cé kha
nang lam giam tai lugng virus trong dich rira phé
nang va phoi ctia chudt bi lay nhiém virus cim

A, tir 6 1am tang ty 1& séng sét cua chudt [6].
Bén canh d6, APS cling lam tdng ham lugng
TNF-a va IFN-y trong chudt thi nghiém so véi
d6i ching khong diéu tri bing APS. Su biéu hién
tang cac loat mRNA ma hoa cho cytokine nhu
IL-1B, IL-6, IL-10 va TNF-a ciing dugc ghi
nhén [6]. Nhitng cytokine nay dong vai tro quan
trong trong phan mg mién dich chéng lai tac
nhan virus [13].

Gan day, mot loai protein diéu hoa mién dich
tir ndm C. militaris (CMIMP) d duoc xac dinh
c6 vai tro hoat hoa kha nang thuc bao cua cac dai
thuc bao véi co ché hoat hoa duge trinh bay
trong Hinh 3. Theo d6, protein CMIMP lién két
véi thy thé mang TLR4 cua dai thuc bao, sau do
hoat hoa chu trinh tin hi€¢u NF-kB va kich thich
phan tir NF-kB di chuyén vao trong nhan. Tiép
theo, NF-kB ting cudng su biéu hién protein F-
actin (mot loai protein thiét yéu tao nén bo khung
xuong ctia té bao) 1am cho thé tich té bao ting
1én va thay d6i hinh dang. Két qua la ty 1¢ thuc
bao va kha ning thuc bao clia nhiing té bao hoat

héa nay dugc tang 1én [14].

— Diéu chinh kich thich

=== Qua trinh sinh hoc

Hinh 3. So d6 co ché didu hoa mién dich cia CMIMP tach chiét tir ndm C. militaris [14]
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4. Hoat tinh khang viém

Khi mdt tac nhan gay bénh xam nhap vao mot
vi tri nhat dinh trén co thé thuong dan t6i phan
ung viém. Pay 1a mot phan Gng c6 loi cia hé¢
mién dich dé kim ham su sinh trudng va phét tan
cua tac nhan gay bénh tdi cdc md co quan khac
trong co thé. Tuy nhién, virus cam ciing gidng
nhu nhiéu tic nhan gay bénh khac, sau khi xam
nhap vao co thé thuong gy ra cic ton thuong
cép tinh ¢ phdi duoc dic trung boi phan tng
viém qua mirc. Vi vay, chién lugc diéu tri dat ra
1a can lam giam mirc do phan mg mién dich ctia
co thé dé tranh ton thuong cho md phdi thong
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qua viéc st dung cac chit c6 hoat tinh khang
viém. Cordycepin trong ndm C. militaris 1a mot
hoat chit chinh vira c6 hoat tinh khéang virus lai
vira c6 hoat tinh khang viém [15]. Hoat tinh
khang viém cua cordycepin c6 duogc la do kha
nang tc ché sy tong hop nitric oxide (NO) ctia
cac dai thuc bao bang cach giam biéu hién gen
ma hoa enzyme iNOS (induce nitric oxide
synthase) va COX-2 (cycloxygenase-2, mdt loai
enzyme tién viém) (Hinh 4). Co ché phan tir
trong viéc trc ché biéu hién gen cia cordycepin
c6 lién quan téi viéc uc ché hoat héa chu trinh
tin hi¢u NF-kB [16].

Hinh 4. So d6 con dudng tin hiéu hoat tinh khang viém ctia cordycepin [17].
Mii tén mau do thé hién cac chu trinh tin hiéu bi trc ché.

Ngoai ra, mot loai axit béo (2Z,4E)-deca-2,4-
dienoic acid (DDEA) (Hinh 2) c6 trong ndm
Cordyceps mic di khong c6 kha nang e ché sy
nhan 1én cua virus cim A (HINT1) nhung lai c6
tac dung giam déap tmg tién viém. Co ché giam
dap ung tién viém cua axit béo trén 1a kha ning
lam giam nong do mRNA va protein ciia cic
nhan t6 TNF-a, IFN- o, IFN- B, IL-6, CXCL-
8/IL-8, CCL-2/MCP-1, CXCL-10/IP-10, CCL-
3/MIP-1a va CCL-4/MIP-18 ¢ cac dai thuc bao
thong qua diéu hoa giam chu trinh tin hidu cta
hé mién dich tu nhién dugc hoat hoa béng TLR-
3, RIG-I va tuyp I IFN [18]. Ngoai axit béo, cac

thanh phan nhu nucleosides, cyclopeptides,
sterols, sphingolipids trong nAm Cordyceps ciing
tham gia vao hoat dong khang viém.

5. Két luin

Nhu vay, nam C. militaris 1a mot nguén duoc
liéu quy chtra nhiéu thanh phan hoat chat nhu
cordycepin, APS, phenonic acid, cordymin,
CMIMP, DDEA,... c6 hoat tinh khang virus no6i
chung va virus cim néi riéng thong qua kha nang
{rc ché truc tiép qua trinh phién ma, dich ma cac
gen can thiét cho sy nhén 1én ciia virus ciing nhu
gian tiép thong qua co ché diéu hoa mién dich,
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hoat hoa céc té bao bach cau lympho T, NK dé
tiéu diét céc té bao vat chi bj nhiém virus, tang
cuong kha nang thuc bao cua cac dai thuc bao,
dong thoi lai ¢6 tac dung khang viém dé lam
giam tac hai cta phan ng viém véi co thé chi.
Do d6, viéc str dung nim nhong tring thao loai
C. militaris 1am ngudn thyc pham bd sung 1a rét
tiém ning trong phong va diéu tri cac bénh do
virus gay ra.
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