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Abstract: Indirubin is a biologically active alkaloid of Danggui Longhui Wan, a traditional
Chinese medicinal formulation used in clinical practice to treat chronic myelocytic leukemia (CML).
In addtion to anti-cancer properties, indirubin and its derivatives also exert anti-inflammatory, anti-
bacterial and neuroprotective effects. This review aimed to provide a summary of recently published
studies regarding the biological activities of indirubin and its derivatives. As for pharmacological
effects, indirubin and its derivatives can mediate the expression of many proteins that play important
roles in the pathophysiology of cancer, infection, and inflammation. Based on the collated studies, the
findings suggest that indirubin derivatives could be potential candidates for addressing many human

diseases, with cancer emerging as the most notorious example.
Keywords: Danggui Longhui Wan, Indirubin, Protein kinase; Qingdai.

1. Pit vin dé

Indirubin ((32)-3-(3-0x0-1,3-dihydro-2H-indol
-2-yliden)-1,3-dihydro-2H-indol-2-on) 1a thanh
phan hoat chét chinh trong Danggui Longhui Wan
(Duong quy Long hoéi Hoan) mdt bai thuoc quy
clia nén y hoc ¢b truyen Trung Hoa bao gdm 11
thanh phan c6 ngudn gdc tir duoc liéu (Huang et
al., 2020) Ngoal cong nang dugc st dung theo y
hoc ¢ truyén, y hoc hién dai cung da timra nhung
cong dung méi ctia bai thuc ndy nhu ha sét,
chéng co giat, chéng viém va diéu tri mot s6 bénh
man tinh khac (Huang et al., 2020.; Scobie et al.,
2019). Céc nghién ciru vé hoat tinh sinh hoc ciia
indirubin va dan chat bt dau dugc quan tim vao
dau nhimg nam 1980, khi indirubin duoc ching
minh ¢6 tic dung diéu tri bénh bach cu dong tay
man tinh (CML) (Xiao et al., 2002). Ngoai tac
dung trén té bao ung thu, nhiéu nghién ctru cho
thiy indirubin con c6 tac dung bao vé té bao than
kinh (Magiatis et al., 2010), diét ky sinh trung
(Efstathiou et al., 2018), khang khuan (Yang et al.,
2022) va khang virus (Chang et al., 2012). Ngay
nay, nho kha ning twong tic voi nhidu enzym va
protein dich khac nhau, dac biét la cac kinase va
cac yéu to diéu hoa tin hiéu t& bao, indirubin va
cac dan chit dwoc xem la nhitng hop chit tiém
nang trong diéu tri cic bénh 1y phirc tap nhu ung

thy va nhiém khuin (Nam et al.,
Polychronopoulos et al., 2004a).

Do nhiing bt lgi cta indirubin nhu it tan trong
nudce, cac tinh chét duge dong hoc kém cling nhu
hiéu qua diéu tri thip (H. Wang et al., 2021), cac
dan chét ctia indirubin da duoc thiét ké va tong hop
v&i muc dich cai thién céc tinh chat dugc dong hoc
va nang cao hi€u qua diéu tri. Cac dan chét co hoat
tinh cua indirubin di dugc tong hop ngdy cang da
dang bao gém: nhém chira N & vi tri s6 1 hodc 17
duogc alkyl hoa (Libnow et al., 2008; K. Liu et al.,
2017a) , nhém IO va cac dan chét (K. Liu et al.,
2017a), cac halogen indirubin (Polychronopoulos
et al., 2004b), dan chét indirubin-5-sulfonat cung
nhém céc chit chira nhan indirubin lai hoa véi cau
tric c6 hoat tinh sinh hoc khac (J. Wang et al,
2018).

Mic du da c6 nhiéu cong trinh nghién ctiru vé
hoat tinh sinh hoc cua indirubin va cac dan chét,
céc dir liéu chu yéu tap trung vao timg hop chit
riéng 1é hodc mdt hudng tac dung cu thé. Vi vay,
nghién ctu téng quan nay dugc thuc hién nham hé
thdng hoa cac nghién ctru gan ddy vé hoat tinh sinh
hoc cua indirubin va cac dan chit, tap trung vao
tac dung khang ung thu va khang khuén cia nhom
chat nay.

2. Tong quan nghién ciru

2005a;
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Ké tir khi dugc st dung trong y hoc cb truyén
Trung Qudc dé diéu tri bénh bach ciu dong tuy
man tinh (CML) (Xiao et al., 2002), indirubin va
cac dan chit ciia n6 di thu hut sy quan tim nghién
ctru rong rai nho vao phé hoat tinh sinh hoc da
dang. Cac tac dung duogc 1y da dugce ghi nhan bao
gdm diéu tri ung thu (Wei et al., 2015), nhiém
khuan (Yang et al, 2022),ky sinh tring
(Efstathiou et al., 2018) va virus (Chang et al.,
2012).

Trong sb d6, tic dung khang ung thu cia
indirubin 1a mot trong nhiing hudng nghién ciu
dugc quan tAm nhiéu nhat. O cip do phan ti, cac
dan chét indirubin c¢6 kha ning tic dong 1én cac
kinase diéu hoa chu ky té bao, dic biét la protein
kinase phu thudc cyclin (CDK), giy bt giit chu
ky té bao tai pha G1/S hodc G2/M tir d6 din dén
tic ché tang sinh té bao ung thu (Hoessel et al.,
1999; Leclerc et al., 2001). Ngoai ra, indirubin con
c6 thé didu hoa cac duong truyén tin hiéu cua té
bao nhu JAK/STAT, PI3K/AKT/mTOR va
MAPK, tir d6 trc ché su xam 14n, di cdn va hinh
thanh mach, dong thoi kich hoat qua trinh
apoptosis va tu thuc bao (Dera et al., 2020a;
Ichimaru et al., 2019).

Bén canh d6, mot s6 nghién ctru da chung minh
rang indirubin c6 hoat tinh khang khuén va khang
ky sinh trung. Nghién cttu ciia Yang va cong su
(2022) cho théy indirubin-3'-monoxim c6 hiéu luc
cao véi ty cau vang thong qua tac dong truc tiép
1én mang té bao vi khuan, 1am ting tinh thAm mang
va gy 1o ri cac thanh phan ndi bao. Pong thoi,
chung ciing (rc ché su ting truong cua ky sinh
trung Leishmania va Trypanosoma brucei bang

cach tac dong 1én CDK twong dong ¢ ky sinh
trung. O mirc do virus, indirubin con tc ché su
nhan 1én ciia virus cim va HIV-1 thong qua trc ché
kinase phu thudc vat chu can thiét cho qua trinh
sao chép virus (Medina-Moreno et al., 2017a; Mok
etal., 2014).

Hién nay, trén thé giéi dd co nhiéu cong bd
quéc té vé hoat tinh sinh hoc cta indirubin va céc
dan chét. Tuy nhién, tai Viét Nam van chua c6 méot
bai viét nao hé théng hoa lai cic nghién ciru vé
hoat tinh sinh hoc ciia cic hop chit mang khung
c4u triic nay nhim danh gia toan dién tiém ning
ctia chung trén co s& co ché tic dung va dich phan
tir. Do d6, muc tidu cua bai bao nay 1a tong hop
céc nghién ctru duoc cong bd gan day vé hoat tinh
sinh hoc cua indirubin va céc din chét, phan loai
chung theo tac dung dugc 1y, tir d6 tao co so dé
dinh hudng cho viéc nghién ctru va phét trién
thubc méi mang khung indirubin.

3. Phwong phap nghién ciru

Bai bao sir dung cac cong cu tim kiém nhu
Google Scholar, Pubmed dé tim kiém céc bai viét
hoc thuat, cac nghién ctru vé hoat tinh sinh hoc cta
indirubin va cac din chét tir nim 1999 dén nim
2024. Céac tir khoa dugce st dung dé tim kiém bao
gém: Indirubin, biological activity, cyclin-
dependent  kinase, cancer, inflammation,
antibacterial activity, antiviral activity. Sau do,
céc thong tin, dit lidu dugc tong hop va phan loai
theo 4 tac dung chinh cua indirubin va din chat
bao gdm tac dung khang ung thu, tic dung khang
khuan, tac dung diét ky sinh tring va tic dung
khang virus.

Hinh 1. S6 lwgng bai bio dwgc tong hop va phan chia theo tic dung sinh hoc ciia indirubin va céc

din chit
Thong tin trong bai viét dugc
téng hop tir 43 bai bao tir nim
1999 dén nam 2024
[ [ [ |
N\ s N/ N[ D
" ha’c ung "l,"ac dun% Tac dung diét T,ac du.ng Noi dung
ang ung khang khuan: 2 e khang virus: . ag
2 A ky sinh trung: > khac: 42 bai
thu: 23 bai 03 bai bao tur 03 bai béo t 06 bai bao L
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4. Két qua nghién ciru
4.1. Tac dung khang ung thw
4.1.1. Uc ché tang sinh té bao ung thw
4.1.1.1. Protein kinase phu thudc cyclin

Indirubin va dan xuét co tac dung tic ché chon
loc cac CDK béng cach canh tranh vi tri gén voi
ATP trong trung tam hoat dong cua enzym
(Hoessel et al., 1999). Ngoai ra, indirubin con tc
ché su hoat hoa yéu tb phién ma NF-«B, tir d6 tic
ché biéu hién cyclin D1 1a mot protein dong vai trd
“ngudi gac cong” tai diém kiém soat pha G1/S
(Sethi et al., 2006). Nhiéu nghién ctru da ching
minh mbi tuong quan giita tic dung trc ché cac
CDK cua indirubin va dan chit véi tac dung tc
ché tang sinh trén nhiéu dong té bao ung thu khac
nhau nhu t& bao ung thu tuyén tién liét PC-3 (Wei
et al., 2015), té bao leukemia dong tuy HL-60
(Suzuki et al., 2005) va té bao ung thu v MCF-7
(Marko et al., 2001).
4.1.1.2. Thy thé aryl hydrocarbon

Nam 2001, Adachi va cong sy da chimg minh
indirubin 12 mot chat chti vAn manh trén AhR, tir
d6 co thé gay bit giit pha G1 ciia chu ky té bao
thong qua hoat hoa protein tc ché khdi u pRb
(retinoblastoma protein) dong thoi bat hoat gian
tiép mot s6 CDK (Adachi et al., 2001). Mot dan
xuét khac cua indirubin 12 E804 c6 tac dung hoat
hoa con dudng din truyén tin hiéu diéu hoa boi
AhR, dan dén trc ché biéu hién protein xudi chiéu
STAT3 ¢ té bao u than kinh dém (glioma cell).
Nghién ctru ciia Korzeniewski va cong su cho thay
su ting biéu hién AhR boi din xuét indirubin-3’-
oxim (I0) dén dén trc ché sy khuéch dai trung thé
(centrosome amplification), tir d6 dan dén (rc ché
tang sinh t& bao ung thu vit HCC1806 va MCEF-7
(Korzeniewski et al., 2010).
4.1.2. Uc ché sy xam lan va di can cia té bao ung
thu
4.1.2.1. Matrix metalloproteinase (MMP)

Indirubin, thong qua trc ché yéu t6 phién ma
NF-kB, gian tiép lam giam biéu hién MMP-9 & té
bao leukemia dong tity KBM-5 (Sethi et al., 2006).
Khi duoc thir trén cac dong té bao ung thu khac
nhau, dan chét indirubin IO ciing c6 tac dung Grc
ché nhiéu enzym trong ho nhu MMP-2, MMP-7
va MMP-9 (Ichimaru et al., 2019; Sethi et al.,
2006; Y. Zhang et al., 2019). Nam 2017, Liu va
cong sy dad chung minh ddn chit 6-

bromoindirubin-3'-oxim (6-BIO) lam giam biéu
hién MMP-9 ddng thoi ting biéu hién yéu t6 két
dinh E-cadherin & té bao ung thu dai tryc trang
SW480 va SW620 (K. Liu et al., 2017a).
4.1.2.2. FAK

Mot yéu t6 khac diéu hoa su bén viing ciia lién
két gitra t& bao v6i ECM 1a FAK (focal adhesion
kinase). Sy biéu hién qua mirc FAK gay rdi loan
con duong truyén tin hiéu integrin B1, thuc day su
xam 14n va di cdn cua té bao ung thu (Z. Zhang et
al., 2022). Dan chat IO c6 tac dung giam biéu hién
FAK, tir d6 ngin can sy xam lan ciia t& bao
sarcoma xuong (Y. Zhang et al., 2019) va té bao
ung thu miéng Cal-27 (Lo & Chang, 2013). M6t
dan chat khac, 5°-nitroindirubinoxim (5’-NIO), trc
ché biéu hién integrin 1 va cac protein xudi chidu
nhu FAK va MMP, ngén chan qua trinh di cén cta
té bao ung thu biéu mé tuyén nudc bot (Yoon et
al., 2010) va té bao ung thu dau cb (S. A. Kim et
al., 2011).
4.1.3. Thic ddy sw chét theo chwong trinh
(apoptosis) ciia té bao ung thw
4.1.3.1. STAT3

Indirubin ngén chén qua trinh phosphoryl hoéa
ctia STAT3 6 té bao ung thu budng trimg phu thude
vao lidu (Chen et al., 2018). Dan chét 6-BIO va
MLS-2438 {rc ché hoat dong cua STAT3, déng
thoi l[am giam sy phosphoryl hoa cac kinase c6 vai
tro hoat hoa STAT3 nhu JAK2, Src trén té bao ung
thu da hic t6 (L. Liu et al., 2012). Nam 2005, Nam
va cong su di chirng minh din xuét indirubin E804
ciing thé hién tac dung wc ché con duong
Src/STAT3 va céac protein khang apoptosis xuoi
chiéu nhu Mcl-1 va Survivin trén té bao ung thu
vu (Nam et al., 2005b).
4.1.3.2. Bcl-2

Trén cac dong té bao ung thu khac nhau dugc
thir nghiém, indirubin c6 tc dung hoat hoa sy biéu
hién cua Bax, dong thoi e ché sy biéu hién cua
Bcl-XL va/hoac Bcel-2, tir @6 kich thich qua trinh
apoptosis (Chen et al., 2018; Sethi et al., 2006).
Nghién ctru ciia Shi va cong su cho thdy dan chat
IO thuc day apoptosis trén té bao HeLa thong qua
hoat hoa protein Bid va Bax (Shi & Shen, 2008).
Nguoc lai, dan xuat indirubin E804 lam giam biéu
hién Mcl-1 va Bel-XL trén té bao u than kinh dém,
tac dung nay co6 thé do wc ché con duong
JAK/STAT3 (Y. Zhang et al., 2015a).
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Hinh 2. CAu triic mt s6 din chét ciia indirubin cé hoat tinh khing ung thw va khang viém

Indirubin-3'-epoxid
4.2. Tac dung khding khudn
4.2.1. Uc ché bom tong thuéc & tu cau vaing
(Staphylococcus aureus)

Nam 2010, nhom nghién cttu cia Ponnusamy
d3 ching minh indirubin chiét tach tir W, tinctoria
c6 tac dung trc ché NorA & S. aureus, tuwong tu nhu
cac chat tre ché bom tong thude (EPI), dong thoi
khing dinh tic dung hiép dong cia indirubin va
ciprofloxacin. Nghién ctru ciing chi ra ring

5'-Nitroindirubinoxim (5'-NIO)

Q_B .2Cr

NH,

4
MLS-2438

1"
6-Bromoindirubin-3'-oxim (6BIO)

trc ché manh S. aureus, trong d6 manh nhat 1a din

chét thé 5-F (12a), 5-CI (12b) va 7-CF; (12¢) cua

10. Pdng thoi dan chat 12¢ lam giam MIC cia

levofloxacin di 8 lan, thé hién tac dung hiép dong

rat manh voi khéang sinh nay (Yang et al., 2022).
HO_ R2

indirubin thé hién hoat tinh EPI gin twong duong NH
v6i reserpin (mot chit e ché NorA khac), 1am H o)
giam 4 1an MIC cuia ciprofloxacin (Ponnusamy et 12
al., 2010). Nghién ctru cua Yang va cOng sy ciing
cho thdy 10 (I0) va cac dan chét thé ¢ tac dung
Bang 1. Hoat tinh khang tu cAu vang ciia din chit IO
STT Chit R R; MIC (pg/mL)*
1 12a H 5-F 0.4
2 12b H 5-Cl 0.4
3 12¢ H 7-CF; 0.4

Chii thich: * Gid tri nong do trc ché toi thiéu (uM) ciia chdt thir trén ching tu cau vang S.aureus

ATCC25923
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Biang 2. Hoat tinh khang tu ciu vang ciia din chét 10 khi diang don ddc va dung két hop voi

levofloxacin
Levofloxacin
< MIC MIC
ST MR R gy | gy e e
(ng/mL) (ng/mL)
1 12a | H | 5-F 256 128 16 4
2 12b | H | 5-Cl 256 128 16 8
7.
3 12¢ | H CF; 256 64 16 2

Chii thich: * Gid tri nong dg irc ché t6i thiéu (ug/mlL) ciia chat thir trén ching tu cau vang S.aureus
(20151027077); * Gid tri nong dé irc ché toi thiéu (ug/ml) cia chat thir khi ding don doc; ® Gid tri
nong dé ke ché t6i thiéu (ug/mlL) ciia chat thir khi diing két hop véi levofloxacin, € Gid tri nong dé irc
ché t6i thiéu (ug/mL) ciia levofloxacin khi dimg don déc; ¢ Gid tri nong dé irc ché t6i thiéu (ug/mL) ciia
levofloxaxin khi diing két hop véi tirng chdt thir twong iing

4.2.2. Phd hiy cdu triic mang té bao vi khudn tu
cau vang (Staphylococcus aureus)

Niam 2022, Yang va cong sy ciing tién hanh
nghién ctru tac dong ctia 10 1én té bao S. aureus
béng kinh hién vi dién tir TEM va do huynh quang
v6i thuée nhudm Syto9/PI. Két qua cho thiy, &
nong d6 12,8 pg/mL, 10 lam ly giai céu tric ciia
mang té bao S. aureus, giy 10 i cic thanh phan
quan trong cua té bao nhu ion kali, protein, acid
nucleic ra moi truong ngoai. Pidu nay goi ¥ rang
co ché khang khuéan cia 10 c6 thé lién quan dén
lam thay ddi c4u trac va tinh thAm cia mang, gay
that thoat té bao chat ctia vi khuin (Yang et al.,
2022).

4.3. Tac dung diét ky sinh trung

4.3.1. Uc ché cac protein kinase ¢ Leishmania, T.
brucei

4.3.1.1. Uc ché LGSK-3 va L CRK3 & Leishmania

Nghién ctru cta Xingi va cong sy nam 2009
cho thay 3 dan chét thé 6-bromo ciia indirubin trc
ché ca hai kiéu hinh promastigote va amastigote &
Leishmania. Trong d6, 6-BIO va 5-Me-6-BIO tac
dong riéng r€ trén 2 protein kinase khac nhau
tuong ung 1a LdAGSK-3s va CRK3 ¢ Leishmania,
trc ché twong tng cac diém kiém soat G1 va G2/M
cia chu ky té bao, tir d0 cam Ung qua trinh
apoptosis cua té bao ky sinh trung (Xingi et al.,
2009).
4.3.1.2. Uc ché TbGSK-3s & Trypanosoma brucei

GSK-3s la PK quan trong trong chu ky té bao
cta Trypanosoma brucei, Ky sinh trung gdy bénh
san 14 gan Chau Phi (HAT). Nam 2019, nhom
nghién ciru ciia Efstathiou tiép tuc tién hanh thur

hoat tinh khang 7. brucei & cac dan chat indirubin
da duoc téng hop trude do. Két qua thu duge 32
dan chét indirubin co tac dung uc ché manh va
chon loc so voi HepG2 & nguoi (ECso = 0,050-3,2
uM) (Efstathiou et al., 2019).
4.3.2. Gay ro ri thanh phan té bao chdt, anh hwéng
tinh toan ven mang o Trypanosoma cruzi

Nam 2018, Efstathiou va cong sy danh gia hoat
tinh trc ché Trypanosoma cruzi, ky sinh tring gay
bénh Chagas ctia cac dan chit indirubin. Két qua
thi nghiém dénh gid anh huong cic din chat
indirubin nay 1én sy chét t bao cho thay cac nhom
thé & vi tri khac nhau c6 tac dung diét T_ cruzi theo
céc co ché khac nhau. Phan tich hinh anh TEM cho
thiy cac dan chét thé & vi tri s6 1 (gay ro ri thanh
phﬁn té bao chat, 1am vén cuc nhiém sic thé
(pyknosis), thoai hoa DNA vi khuan, xoan thanh
thé dong tim myelin (myelin figure) va lam giin
nd thé Golgi. Thi nghiém nhuém kép Annexin V —
PI va dém té bao dong chay cho thiy ¢ cac dan
chat thé & vi tri 1 cua indirubin gy chét t& bao
thong qua gay hoai tir té bao (necrosis), trong khi
d6 cac dan chét thé ¢ vi tri 2 gy chét té bao thong
qua apoptosis (Efstathiou et al., 2018).

13
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Bang 3. Hoat tinh e ché Trypanosoma cruzi ciia din chit indirubin

STT | Chét| Y | Ri | R: | Rs Rs Rs Rs | Ry ECso
(M)
3
1 [13a |NO |Br |H |H |H HO @N/\}{ H |H |037+0.16
OH IeCI

2 |13p |NO |Br |H |H |H uaN. N H |H |07£02
\__/
c1®,— W

3 |13¢ |NO |Br |H |H |H N® N. H |H |[045+0.16
H\/® c©

4 |13g |[NO |H |CFs |H | COOMe | H H |H 1.30+0.46

Chii thich: ™ N&ng do cia hop chat can thiét dé dat dwoc 50% hiéu luc diét T rypanosoma cruzi so

Vvéi 16i da

4.4. Tac dung khang virus
4.4.1. Uc ché biéu hién RANTES va sw nhén lén
cua virus cum

RANTES (Regulated upon Activation, Normal
T Cell Expressed and Presumably Secreted) la mot
chét hoa ung dong ddi voi mot sb loai bach cau,
dugc tim thay trong dich miii ctia bénh nhan nhiém
virus cum va a cum (Bonville et al., 1999). Nam
2004, nghién ctru ctia Mak va cong su chi ra rang
indirubin va 10 c6 tac dung e ché sy biéu hién va
giai phong RANTES trong té bao biéu mo phé
quan H292 cia ngudi bi nhiém virus cim (Mak et
al., 2004). IO va mot dan chit indirubin khac 1a
E804 ciing cho thdy tic dung kim him cam tng
viém ctia cac cytokin tién viém va RANTES, dong
thoi tre ché sy nhan 1én clia virus ¢ hai dich té bao
cha yéu cua virus HSN1 ¢ nguoi 1a dai thuc bao
va cac ATI (Chan et al., 2018). Ngoai ra, IO con
{rc ché sy nhan 1én cia virus cim & cac té bao
MDCK va A549 va lam giam kha nang nhan lén
cua cac virus HIN1, H3N2 va H5SN1 (De Chassey
et al., 2012).
4.4.2. Uc ché CDK9 6 virus HIV-1

TAT (Trans-Activator of Transcription) Ia
protein diéu hoa duoc tich lity trong nhan va gan
vao cac ving dinh sin ctia ARN virus HIV-1, dong
vai tro then chdt trong qua trinh nhan ban & virus
(Bagashev & Sawaya, 2013). Nghién ctu anh
hudng cta IO trén md hinh chudt cay ghép té bao
CD34+ nguoi, Medina-Moreno va cong su chi ra
rang din xudt ndy cé tac dung trc ché CDKO, tir d6
gdy gian doan sy kéo dai mach qua trung gian TAT
cua qua trinh phién ma & HIV ciling nhu sy nhan

Volume 4, Issue 4

1én cua virus trong té bao lympho so cép va dai
thuc bao (Medina-Moreno et al., 2017b).
5. Ban luén

Téng quan cho thay indirubin va cac dan chat
thé hién phé hoat tinh sinh hoc rdng, ndi bat nhét
1a tac dung khang ung thu. Trong sb cac co ché
chéng ung thur da dugc bao cdo, e ché cac kinase
phu thudc cyclin (CDKs) duoc xem 1a co ché
chinh (Bladevit et al., 2015). Nghién ctru cho thdy
indirubin e ché khong chon loc cac CDK, tuy
nhién cac din chat c6 nhém halogen & vi tri C5 cta
no6 cho théy su e ché chon loc CDK 1, CDK2 va
CDKS5 (Hoessel et al., 1999) do nhom thé & vi tri
nay hudng ra ngoai ving lién két dic hiéu cua
enzym (Bachmann et al., 2024). Trong khi do, su
bromo hoa tai vi tri C6 thé hién hoat tinh chon loc
manh trén GSK-3.

Trong s6 cac dan chat di dwoc nghién ctru, 6-
BIO nbi bat v6i kha ning tac dong trén nhiu dich,
vi du nhu GSK-3p (Sklirou et al., 2017), JAK1 va
TYK2 (L. Liu et al., 2011). Hoat chit nay kich
hoat qua trinh biét héa va apoptosis trén nhiéu
dong té bao ung thu, cho thay tiém ning phat trién
thanh chét wc ché kinase thé hé méi. Tuy nhién,
nghién ctru ctia K. Liu va cong sy nam 2017 trén
té bao ung thu dai tryc trang di chi ra rang 6-BIO
c6 thé 1am tang tinh bam dinh va ting kha ning
khang hoa tri, dong thoi hoat hoa con dudng p
catenin/STAT3 do trc ché GSK-3f qua mic (K.
Liu et al., 2017b). Ngoai ra, 6-BIO c6 d¢ tan kém
va sinh kha dung thap, ndng d6 huyét twong giam
nhanh sau khi uéng (Tchoumtchoua et al., 2019).
E804 ciing 1a mot trong sé cac dan chét dang chi
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¥ cua indirunbin, thé hién kha nang rd rét trong trc
ché cac yéu té phién mi STAT3, STATS5 va thu
thé VEGFR-2, qua d6 ngin chin ting sinh va hinh
thanh mach mau khéi u (Y. Zhang et al., 2015b).
Uu diém ndi bat cua E804 1a hop chét nay khong
gdy doc tinh trén té bao thuong (Nam et al., 2005¢;
Shin & Kim, 2012b) nhung E804 ciing c6 nhuogc
diém tuwong ty 6-BIO vé do tan va hép thu, cho
théy can c6 cac thay ddi dé cai thién dac tinh duoc
dong hoc van duy tri hoat tinh sinh hoc (Heshmati
et al., 2013).

Trong nhitng ndm gan day, nhiéu nghién ctru
da duoc thyuc hién dé cai thién do tan cta indirubin
va cac dan chét. Tiéu biéu nhu trong nghién ciru
ctia Kim va cong sy nim 2013, hop chit méi 5'-
OH-5-nitro-indirubin oxim (AGM130) c6 do tan
cao hon indirubin nhung van duy tri duoc tic dung
thiic ddy qua trinh apoptosis trén dong té bao CML
khang imatinib (W. S. Kim et al., 2013). Ngoai ra,
indirubin-3’-monoxim (IMX) ciing 1a mét dan
chét indirubin dang nhan dugc nhiéu sy quan tdm
do co trong luong phan tir thdp va d& tan hon
indirubin ty nhién. Trong bénh Alzheimer, IMX
thé hién kha nang tc ché phosphoryl héa protein
tau tai cac vi tri dac hiéu (Ser199, Thr205) thong
qua tc ché GSK-3p va CDKS5 — hai kinase lién
quan dén thodi hoa than kinh. Hoat chit nay giup
giam apoptosis do amyloid-beta, dong thoi ting ty

1€ séng va cai thién hinh thai hoc cua té bao than
kinh (Leclerc et al., 2001; S. G. Zhang et al.,
2016). Bén canh d9, cac hop chit acid hydroxamic
mang khung indirubin-3'-monoxim da dugc chirng
minh 13 chét e ché kép (dual inhibitor) trén CDK
va HDAC, g6p phan lam ting hiéu qua diéu trj va
mé rong phd tac dung (Cao et al., 2021).
6. Két luan

Bai viét tong hop nodi dung ciia cdc nghién ctru
vé hoat tinh sinh hoc va co ché tac dung cua
indirubin va cac din chét tiém ning. Bén canh mbi
lién hé gitta cac tic dung sinh hoc, dién hinh 1a cac
tac dung ung thu, khang viém, khang virus, khang
ky sinh tring, khang vi khuan, nghién ctru tong
quan ciing d chi ra nhiéu myc tiéu phan tr ciia
indirubin c6 thé duoc img dung trong nghién ciru
phat trién cac thuéc méi ddi voi cac bénh khac
nhau. Piéu nay cho thdy hudng nghién ctru vé cac
dan chit indirubin méi con nhiéu tiém ning va co
thé khai thac dé tim ra nhitng dan chét c6 tac dung
tdt, cai thién duge nhidu nhuge diém cua cac thudce
hién dang st dung trong lam sang. Trong tuong
lai, huong nghién ctru can tap trung vao viéc thiét
ké va tong hop cac dan chét indirubin méi nhim
nang cao tinh chon loc ddi vai kinase dich va tbi
uu hoa déc tinh dugc dong hoc nhu dd tan hay sinh
kha dung, déng thdi van duy tri hoat tinh sinh hoc
manh me.
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Tém tit: Indirubin la mét alkaloid c6 hoat tinh sinh hoc dwge tim thdy trong Danggui Longhui
Wan, mét bdi thuoc ciia y hoc co truyén Trung Hoa hién nay dwoc ung dung trong diéu tri bénh bach
cau dong tiy man tinh (CML). Ngoai tdc dung diéu tri ung thw, nhiéu nghién ciru da chimg minh
indirubin va dan chdt con thé hién tic dung khang viém, khang khudn va bdo vé té bao than kinh.
Nghién ciru tong quan nay dwge thwe hién nham muc dich tém tdt cdc céng bo gan day vé hoat tinh sinh
hoc ciia indirubin va cdc dan chat. Ve tac dung dioe Iy, cdc indirubin c6 thé diéu hoa su biéu hién ciia
nhiéu protezn dong vai tro quan trong trong sinh Iy bénh ung thi, nhiém trimg va viém. Cdc két qua thu
dwoe cho thdy indirubin va dan chat c6 thé la nhitng vmg cir vién tiém nang trong diéu tri nhiéu bénh
Iy & ngueoi, trong d6 quan trong nhdt la bénh ung thu.

Twr khéa: Danggui Longhui Wan, Indirubin; Protein kinase; Qingdai.

90 JOURNAL OF SCIENTIFIC RESEARCH AND DEVELOPMENT



