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Abstract: Fungal infections (mycoses) have been on the rise and fungal pathogens have gradually
developed drug resistance amid the long-term use of conventional antifungal drugs such as fluconazole.
Chinese medicine is superior in anti-fungal infection. Our research group has been carrying out
systematic and in-depth research on the in vivo and in vitro effects and mechanisms of antifungal
Chinese medicine with the support of a number of national and provincial projects. Therefore, on the
basis of the latest research outcomes in Chinese medicine’s anti-fungal infection of our research group
and others in China and abroad, we summarize the research on Chinese medicine combating fungi

(mainly Candida albicans) in the past five years.

Keywords: Chinese medicine; Candida albicans; adhesion; dimorphic switch; biofilms; hydrolytic
enzymes; infection
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PRI, X A s e S S o g
RS, FASIRIE R P R AR R R
TARYEERAE . AR . MEANK IR . RFEER L
KGR R candidalysin #2450, iR
JP RIS TE , 2549 RIE S B8 58 a4 il s R A8 1
AEREE, (AR RewEs g 7 A TR R 2% A
YL G EH R A . 2RI e T
T FAE R A5 X e 25 ) A Al ek — 20 HF kR
HEFASEREE I HE R EREE L

i€ e o vivk: = 8 Sy A I 7 (Y7 N T 27 | = 2N
D B AT 251 (R 1),
1.1 3BT E M

ZHi [t (adhesion )2 5 R AR G B9 4T B 3R 1T,
A 3 286 R A 90 DA A A R A T 18 5 AR ok
— I BGVERU ., /NBEfd (berberine) & H1 2y
Wk WA Sy, HEYREER. bigh
WO REE AL . HUMERRIE . DU RS P R D S5
VER™, WFoE MY, /NBERIOW &k F g —

N N S e 10 N A =
Yy, WY AE EEME S A, —  ERIMEIERUYS SR MR R, TE AR
Fz1 PAHMAIHKESHEFRIMER
Table 1 The effects of Chinese medicine on virulence factors of Candida albicans
Candida albicans . . .
o . . Possible mechanism against
Drugs Original functions virulence factors . )
C. albicans virulence factors
targeted
Berberine Treatment of infection, diabetes, Adhesion, Down-regulation of ECE1, FKS1, FKS2
atherosclerosis, etc. dimorphic switch genes
Allicin Treatment of bacterial infection, Dimorphic switch Down-regulation of HWPI1, ALSI,
tumors, etc. EFGI, PDE?2 genes
Gomisin M1 Scavenging free radicals, Dimorphic switch Down-regulation of R4SI, CDC35,

Sodium houttuyfonate

Loureirin A

Dioscin

Sanguinarine

Chloroform extract of
LongdanXiegan decoction

N-butanol extract of Pulsatilla
decoction

N-butanol extract of Phellinus
igniarius

Extract of Sophorae
Flavescentis Radix—Cnidii
Fructus couplet medicines

anti-HIV, etc.

Antimicrobial, anti-inflammatory
and cardiovascular protective
effects

Treatment of blood stasis
syndrome, trauma, gynecopathy,
allergic dermatitis, etc.
Anti-tumor, anti-viral,
anti-inflammatory effect, etc.
Antitumor, antibacterial,
anti-inflammatory,
anti-angiogenesis, etc.
Antiviral, antifungal,
antibacterial effects, etc.

Treatment of dysentery, VVC,
etc.

Anti-inflammatory, antioxidant,
reducing blood sugar, etc.
Treatment of VVC

Biofilm formation

Biofilm formation

Biofilm formation

Biofilm formation

Dimorphic switch,
hydrolytic
enzymes
Adhesion,
dimorphic switch,
hydrolytic enzyme

Biofilm formation

Biofilm formation

EFGI, ECEI genes
Cell wall remodeling

Down-regulation of HWPI, [FF4, EAPI,
ECEI, RAS1, GPRI, CYRI, EFGI,
CEKI1, CPHI, UMEG6, and PGA10 genes
Not yet clarified

Suppression of cAMP pathway

Down-regulation of SS417, SUN41,
HWPI1, UMEG, ECE1, SAPs, PLBI,
LIP3, LIP4, LIP6 genes

Inhibition of pH pathway, and
down-regulation of SS41, SUN41,
HWPI, UMEG6, ECEI genes
Down-regulation of ALS1 and HWP1
genes

Down-regulation of ALS1, ASL3, and
HWPI genes and inducing apoptosis of
C. albicans cells
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BN A bR AN R, 2/ NBERCT I, 5
FH AR DG By Kk PR B 1 10 638 DA S ARAE PR
HOKPEER AT BB T, S/ N A
AT I g 8 A P R T A R B E R A
HET R Y7 4N BH 8 Ak s 2 g vk 1

PRE 222 pH (HAF N R AR
M, ¥ERAIE pH (R 4.0-4.5, HIEZYFELL
FRME pH YO YR B AT B IE T e 20 ) 26
By B AT IR PR o Ak 2t k. B
Fa. B B 4 RPAARNTPES)T, T
mEEEME T AR IE T R Y (R
Oy /NEES . Sk ET BT B4 FIZE R HVR )R
MRVE pH 500 T FUSERE R A . YA
MR XTT S50 it Sz e i B A A 1 | 4Rk
11 57 7K P (cell surface hydrophobicity , CSH)LA
pH {5 5 A G BE I R S5 A RS, kA
Y IE T EESE IR A AR pH 254 T
IR T I 8 B LA 4 R

P17 TR TR 14 6 B FH 5 00 i % TT 114) 8% B
K (adhesin)f K. ALS KGNS HWP. IFF
Lo HYR [N gttty =y A ZE M IhaE, (H
Als1 5 Als3 J2 H FIA N g fe s HAFFE i 2 1)
201 AL LEZB TR U o M wb 1] (1 S 5 |
IR 2R 19 28 35 2 1T 5 e B 44 %) i 32 28 B AR T
9 3T HILH A 22
1.2 MBEISHERSER

A R AR B - T4 22 — AH £ (dimorphic) B
W o AHEFE e (dimorphic switch), JUH A BEEE
A 112 TR 22 AH B 5 A5 I g 2 1 28 BR R R A 7
NWT W Dm R A, PSR S B
W REAR 0] H 22 MR FE L, 22 M RE e E A
PRI 1 FHARRZE, RN B R A 2k
iR SR AR A AR i LT R IR SR A
B &K candidalysin )& F B 22 A T4t

Ko FEW I Kors 2 AE N VA R AT 181 22
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HHIEIL HWPI . ALSI. EFGI. PDE2 fFik
AEUY LR TR 8 P SR B A R 2K
4 gomisin M1 B H I B4t HFEEN, H
A DI (1) 60 B ne S = T I P 22 AH G LRl RAST
CDC35. EFGIl., ECEl B3Ik, /NEERRAYL
RE N VR 225 SN ECEL W3Rk, TRIATiR
RE T I8 -7 R MH A LA OCHL R FKST 5 FKS2
Ik, B0 R 22 AR AN M BE 25 R IRAE 0 B-A 2R
WEZRER , I R AT 22 R 200 it e ) S P
Il PR 15 367 4 BH [ 8 A Bk TR 14 IR TS
JH-2 9 S AT B B R A0 52 36 E SE L RR T B 22
AHRIEH SS41.SUN41 . HWPI . UMEG6 Fl ECE1
2R, R 25 AT LA 2L 5 ) B 22 TF B
DG 35 AL 11 238 T 00+ 1 A B BTl 7 R A 1) P
22 e 45

P AR R TR P TR A [ T 22 A0 () 55 008 I
0 {5 5 3 % P 12 . Cek-MAPK 3l i |
cAMP-PKA il . pH il . Hog MAPK i [
DA K Tupl A REEEESESSS THRZ
e R EE . RE . pH. M . RERAN
AL LA K 23 1) F A i AR A [R5 5 i
MMERZNEREFD, ETHLEALHE
HARZ 8N FHIEIMER, & AT
DAL F R 2 AP E R 25, 3 B aT A I
B4 45 o 24 1 N Y 24 400 L TR 22 0 B RS LR I R |
IR M- 1 T
1.3 MBESHEREEYER K

A= Y (biofilms) A2 BT 44 K HEJIT 23 B 1)
Ji (metrix) 3 [RT% B SR AAC, TR A= P 5 P T 1k
FRBTENE . FEFBHAR . ANHESE K A A 56 3
R EHZ W, AEYBCREST M EE
H 7 Ui (planktonic) R 25 T I /s H B 58 (14 i 24
Mo FURBRE AP BRI IRIRE T
AT Z5PERE I 1 000 5L BP0 G R B, A
WRAYRZ Tk E SR B ENSE



RS | AR, 2022, 62(11)

4277

b HimRIBS AR T

R E O = RSB AR . HA A
feE . THIRHERE . R PRI MR SE DR 20 fa B
Z 4 (sodium houttuyfonate)J& 1 JJE B 3= B A4 4L
JIG 3 R 2R R A R AN I 8« B R B
1R R R BART 1 R A ) S AU AR
F L Rk R 175 T 1 28 B TR 4 i BE R A
SROWE % B T 24 Y R T A R A 2R OME e R L T
RGN RN, [FIET, &R AELER NI,
5 10 RO 2 A e UM G 2 7 B A
(pathogen-associated molecular patterns, PAMP)
i 3 5 e T S A AR EAE R ik e BT L Y
[ e i 2 P

i B AE I R E A TR O ik LA R
R . A S i I B PR I 0 2
P JE & A (loureirin A& H F 3 55
DRI, TR A X TR A YA 2
HIPEM . 5 ug/mL e MR A XA P i 4n
JRLTEPE AT 37%; TEAEPIIRSES , 20 pg/mL
TS0 26%200 45 74, 80 pg/mL iU —
AN 44%A0 A TSR . BEE SN, iR
A BT BRI AR W A AR AN A i ot
FEAER PR #ER, BB R A X &
ZRT MIC>80 ug/mL, %W 5 T Hyt A= P Ry
WREE o A= WD T F80S AN - 266 B A Sy B 5
WWRE 225, ik, EILR A KHAEY
JREAE F T BE S LR . BT 2208 L KT
(PSS iSRS T

S TT (dioscin) 7 8 H E B Ly, BR T
C AR IE PN . PURTE . P PRIR M IE 55
PEFIAN, 8 R B AT B TR TR AR P Y
NAE - 1-4 pg/mL A 5357 BT B AR R 2 A Wy st
RIS HIVE A 2 30%, HATRESM il A= P B ik
PR 10%-80% M A i G4, R, Hid:
Wy R VR FHAIL TR 1 A P B

F R Z AL WP E KR )2 L B 52
i, BB R EASR . Sréafb . B
B LORITF . PUMRT . ST S 2 A A
P2 R B, SR SR A A
TR . PN 20 A5 4 DA R A A A G 3 TR (g e ik
WA —ERERMEERD, 55, WS-
PRF- 20 B0l 5 F kB E T R i A
AVHEHREAEYEEN, 2L, ZIE
553 A YIRS B9 11 80K v 40 i & A 08
tﬁ;\é[%—ﬁ] S

1L 2§ (sanguinarine) f& 25 SE R AH 9 1 — Fh
AWk, B A B A SR WA AR
0.4 pg/mL (1) ARG A= I RETE Al 35 26.9%,
1.6 pg/mL B RFNHIVE F IS 72.9% . FF FLIMAR BT
B P A R T EE A, 0.8 pg/mL B IR
BRBERIR 23.3%4 9/, 3.2 pg/mL BRI
68.3% , HoAE FIAILH AT 5 55 3 il A= 4 BROE Ji A O
() cAMP {553 i 47 P,

Az ) RREAS 2 TR R K 388 B T O ol ) 17 S M
BLOmiE— R RNAENIR. AR EAY
BT S, AR BN W TR R B REAT, W
WZeAE, JAhEARERNIER, mHEREE
ZhE. | BRSEZFAsy, HAYBENK
PRI R A S Bk . — ELAE IR
PARMER S B, L, AT HUA YA,
BRI IR B B, RIS S 4 TR A0 B
TG R o EEAR NES AR W R QL i B2,
A FE B R ) A R 25, ASE b
v A D 2] BT OE A8 ) AR B 25, R SE— R
29 IR S R AR — o 1R, BREE X TR
T, BT S AR BT, AR AR XE PR 4
H3E, WHETPIEE A H, AR RHA
IR AR 2Py, T R 2T AR R
W AE WA R B WE ST IE AR T . B T R
NOAZSEPE B GIRYT, Z2E T, X7
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T 417 1) R A4
T B 2 o
1.4 B RJIKEMINKRE

F AR BR T HU 41 /K i i (hydrolytic enzymes)/&
PRI 28 T EERG N F, FTEEE
KA R 25 [ i (secreted aspartyl proteinases,
SAP) . % fi5 M (phospholipases , PL)F g [lij i
(lipases, Lip)%. SAP RE/KMEZFhfs FHEH,
WM . R AN T 8 1 S5 40 i 40 35
A LS M B 2 i A A, TR 1 1Y
BAEAILE, A BT SR e FHL N =58
PL /K fif 4 RS (iRl L 5 1 S i 3 4 AR R 1Y 3
BRI, BRI S A0 20 B R AR AT 4
ffs Lip WAL H 10 =18 i K fi A 7. i
HEGEEE SN 15 Bk A NPT B 8 S Bk N
VVC) Y Il ARk
ettt SAP. PL Ml Lip FHIETERE, #5351 i -
WhNR L | BT AR R I -80 ~F- A i A N e
RS 7 A7 48 O+ 10 T 7 DT TE B R/ DA

— 7 T ) S5 A 7 A e R A

(vulvovaginal candidiasis,

®2 BHMNATHEERERFER

FARREERRIB A BUE, U2 Y BE—E
PRI 3R p MK R Y . S iR K
W, THEBRNGAEY L REFHEY) Thymophylla
pentachaeta W3 REE 1 5200 _E iR AR K
fige WAV 1 T R HE B 1 AR A A DL,

LLM%%%,¢%&%%%%ﬂUﬁL$
T R AR G EE ) IR YT R S R R
5 A AH DB

2 PHHENESKERRERTR

FENG IR b, B T2 85s% IR 1 i
A %A T B R A T AR TR IR e LB TR
Bemsh, B LR L AR E S R HIE . T
i T S 7 SR e Y M, P 2RI
PR FH AR — W B E R, (A
AR PR T | B R S S b A
2y, P 2 B KA 35 AR BAE X g 3 A A B
P b, U XA Gz iR, AT R B AL
AR I G g DA o M B B 1 R e ) (3% 2)

Table 2 The effects of Chinese medicine on C. albicans related diseases

Diseases Drugs

Mechanisms

Vulvovaginal candidiasis Pulsatilla decoction

(VVO)
N-butanol extract of Pulsatilla
decoction
The liquid Kangfuxin

Baofukang suppository

Oropharyngeal candidiasis
(OPC)

Candida-associated ulcerative Sanhuang decoction
colitis

Cinnamaldehyde

Invasive candidiasis Cinnamaldehyde

Extract of Coptidis Rhizoma paeonol

Down-regulation of Dectin-1, Syk, CARD9 and
NF-kB expression

Inhibition of neutrophil chemotaxis and NLRP3
inflammasome activation

Down-regulation of IL-8 and IL-18

Up-regulation of Thl cellular immunity, Th17-axis of
the innate immune response, and vaginal
epithelial-derived IgG secretion

Down-regulation of ALS3, SSA1 genes expression, and
synergism with fluconazole or amphotericin B

Regulation of NOD-like signaling pathway,
cytokine-cytokine interaction pathway, retinol
metabolism pathway and down-regulation of NLRP3
inflammasome

Regulation of Dectin-1/TLR/NF,B pathway

Inducing apoptosis of C albicans cells

<l actamicro@im.ac.cn, & 010-64807516
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2.1 IMNARRIE IR E R

HNBA BA I & BR B G (VVC) T #8304 1k
H UL AN B B ) B R R, A
70%—75% M 2Lt —HAh 20 kAt 1 IR VVC,
Horf 40%-45% etk it 2 vk 2 I PAE Y
VVC &K vVC BAESSEE B, (AR
PI . 7 WG 22 SR IR ™ S R B AR N
FifE . MFSkE . Wi WHIMEK 4 kg
MMM EZ T ALFER T FLEH TR
P | B L I R AN R R B VVC R
HAT RIF R DA K5t VVC /N U T 5 AT (g
FAHEFVCY ) Yang ZXF kS AP VVC ITE
FABLEIEAT TR, A RS % VVC 3G
7 AE AT e LR R - IL-23 ., IL-10 5
TNF-a /KFPL K T Dectin-1. Syk. CARD9
Tl NF-kB & [ (0 Fh4  AR 4l x5k
FUHHITAR AP, AR5
KB, FkE 7R IE T BB 0 B E R BT
VVC & 1,

MIGH B, VVC S A 2R R e fA
FREC, AR VVC I A AL 52 0 5 18 3 i i 28
I 325 o8 P )08 200 M s 8 4 I M 40 40 %8 DD AH G
FOEOE SR, TE R TR B 8 R R A
VVC i, kg itd (neutrophil ) 9% 43 5 2 BH B
B, HHBLTCRE” (anergy)IRAS, BLET PRk
A MLASAAS B WS AR BRI, ST A2 11 /8 2 1
ORI it R M DR 5 | e B T 286 8 A A e R
JEPEI G, DI, VVC B TE I N Y R 20
HIgE AT 10 VVC 59— 5045, 30 Ak
2 6 ) BH 3 S N ) AR A B Tk VVC 1
JERM0 ) RIS, Bk A IE TR
PEHIGTT G, /N BRI P R T T 220870
P17 D Ay o AT, ) RS S T A5 A T
M3, IL-6. TNF-o SFRGEHNFSEE, &
B+ IL-8 . MIP-2 AR [1F mRNA /KF-3F

P XL, FLSIE T R AT
R 208 ek 410 ) A R 1 LA BELUBTT R e 40 A 1) BH T
i S 4R 1T R AR YT VVC IMER . 42 HPLC 43
Br, FISKEAIE T BESE IO () 322 0 532 /N BE
Bl . FSkET AT B4 FIZR R RS, DN AT BE
P ) I e SR 28 B N G R o A
i Ak B AR Y, &% i Transwell
LT I 45 A 0 20 IR AR B O DL R T = A e
AREFUESE, bR 3 i 2H 43 X v ok 40 i a1k 1
AAEIER, (HLUNBERAE o W, AR
FHRTRE S A v kL 20 B F-actin J2 PI3K/Akt
i %A 22

B PR 2 AT, AT >k NLRP3 ARSE/MA
1E VVC HEMIZ B2 &0E . VVC B, 1A
A BR T T BH A 2 2 2 0N S A i (R
EL WA M )NLRP3 S8 AE /MAS BTG Ak, 7728 K
) IL-1B S5 A -, 3 it o] 2 260 o 00 928
PR RSB R . NLRP3 RAE/IMAZ
H Fif TLRs/MyD88 5 Dectin-1/Syk 15551 %
(IIEJR#ERY, SRR, AkEHIE T B4R
B figimid N ¥ TLRs/MyD88 5 Dectin-1/Syk
5, J NLRP3 4 /M BE G AL,
A IL-1B S5 R 4E K F 1774, IIZEfE VVC 1
REAR SUWAER . FAME LI, FkFHHIE T B
FEPYIXT VVC B9 04 [ T R 20 i v 5 4
Pt HAg 1852 1R P,

B &2 ¥ W (Kangfuxin , KFX) & 35 W K B
(Periplaneta americana)¥&By, N R T¢I
BEE, Hlm, §. +38mnE, DR YE
i , W2 A% 0 A BlA YT Ma 38221808 KFX
FIF VVC BiRY7, KB KFX X VVC /N BB
HHE R R AAAE . W BB A .
BT TL-8 DL K 45 R 7 TL-18 2% M it
KFX HA it —FF K RIRIT VVC 2590008 77,
KRG T KEX BUA 11 A .
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PRI FEAE (Baofukang suppository) H 38 A jil
VKB, HATTARRR . AW IhAL,
TR aFE VVC TENR R E“H TH5”. Li
SEYESE, R IR X VVC RGBT 1 Al RE 5
P& Th1/Th2 B 20 A -1 B2 BH 3 b Kz 40 i
1gG 431 DA K A8 S 460455 1) B3 I jz A 5B
22 MAORSHRER

[T M 25 B B4 9% (oropharyngeal candidiasis,
OPC) A FR#S T4 (thrush), J2& i S ER A JE Ot H:
2 A BR T ) B T 5 A 1) 11 s 7 B 46
EO AR R O R R, — RS T
Ay REY, HREE R . s B, b
S AT S e AR ARG £, Rl
J& HIV/AIDS B#H IS Z, OPC £Z4E FTHE
P, b, 78 HIV B G# 5 30000 34 H, 80%
22k OPC, il OPC A2 it — 2 & ' IR
ARG, S5 HA W R e

BRI, OPC & “#hag B, B 05
firsk ., OPC BmHEIERIZ S, HILIE NHNIA
FTUERGASEAMA TR R, 2 AFGE R £
MG R 7 25 CR 2 M 5 ) Fe SR B, IR T
ARG I HEE S — 1, AMB T 2528 R i A
MHEE S N LY BURIRE , N
G h EE LA ., AMATT 225 b B4
RFNERE 4% S kel WL, EIMZYEEAE OPC
R BE2NRYT T R E AR, (A
AR PR B YL VE FE ML 1 A B BH . - 2l B,
120 mg/mL [ BT LR BN OPC /N il 4H 4%
A —EIr s, 240 mg/mL A% S5
Mg e 2K OPC /N BRI Ry 451403 . EAE
051 Y (A S s N2 AW R N 1
il P 2298 i % TR 224228 1 DA % N IR P 2212 38 5
ALS3. SSAI FERFAA KN, Brirrsz LB,
OPC EA:m}, M7 IL-17 ZIETEE R
YEAT, Wi IL-17 F % Th17 4006 . v8T 4.
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INKT 4/t 5 ILCs 4l 455300 2% R
Py e A X X e A K = AR Y TL-17 B
YER A ff Tk — 20 ESE

FEFF Bz HLA AL | T A =2 T e,
P} 5 Wi (paeonol )& H E AR o o WFR KB,
PR W A Bt BB VR IS 3, (H AT AR A e
ELE I EON , 72 5 R R R R B Ik
FIIBYT OPC B, BBA IEAR4 1755 N+ (hypoxia-
inducible factor, HIF), IL-17A 5 1L-23 {27,
W AR AR O RN TR AE , TR SR 11 s b
B, #E—20 AR R T P R W a] BEAE BT OPC
B 25 T RE Y,
23 MEREHEXMEREEEMA

5t 37 1 45 W R (ulcerative colitis, UC) /&
— Pl R 2 W A R B A 8 PR R R
8 R AE B, IR BRI R E KAE IR
I EVS ARk LAE . UC s R 2 4%, Hisifk .
G . g PR M RS N R A 6,
i, IBWERER e UC A ERE 23
JESRE, SRR KB, B A I iE
R B S B A, TE4ERr 7 B R AR A A A
P T TR A A UC A I AT
FETE S IRTE o B, PSSR B At
7 0 PTG 5 A AR T4 T ER 5 | e
JOf RN SAE L, 5| A g 8 AR PR B . A B
FERN, R ER b B AR AT R S ) B
UC [HARAER N, PLEFIAYT AT B B 8% ucl™,
SWHORHE . WA mEAN, —E N (&
BN ) BOowmz 124, A5 K, B
P U =GR R T AT kg UC
AN — BOIR A L B AR 9 0 15 3l 48 £K (disease
activity index, DADPESY | I/ 78 1 & Bk T 2
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