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1B BH A {1 22 B B T 95 ( vulvovaginal candidia-

sis, VVC) J& — M WL iy T Az FE 8 B ge M . 2
SV AIEF BH G {22 T BE TR (recurrent vulvovaginal
candidiasis, RVVC) 248 1 FFNAIERIF L LI =
GAIESL Y VVC RAE 4 ek DA B R akii A

75% WG —HE R 2 BT 1 IR VVE,40% ~50% )
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FHP . BRIE R Th 4 i X =R E e g I 2
5T kA kR,

H Hi i ST 526 VVC AT RVVC B0 B ik 1= 2%
FIATHT, ZFE T VVC F1 RVVC UK B
WRAZZE ST 22 S M R B Sap WA 2 S0 2
e b 1 N BN s DS o o o v A B = B o
WA PR T 5 S VVC FI RVVC 19 &S L BF
I8 K KRB v B HEERIR AR

1 #R5EFEE

1.1 #8F I 38om B2 Rk A R EE
BERESE—MHE ERe id™ B T2 VVC RVVC B3,
WCAERTTE] Sl 2018 4E 9 F—2019 4£ 3 J1, VVC . RV-
VC 2 WbRiE LI B ) (N R TPA: H Rkt 25 L
RO SRR o HERR SR ORI R LB | RO IR | IR
W 3 ANHWNEZ TGP EHEIRIT® 1 A
WHEZ AN T 25697 R e e MR B E
FENR A el 3R TR A BB NBEE bR
HAWATE R BEFR R — MR BRI« 75 L
SRS FE R UE" 1T T VIR EE, U
FLELZI20 1 em x 1 em $EA75056, SCERHUS B35
VI R GE e PR B AR B 23 D 2ttt

WRP FHERGFHE(EERIIRAA) Sk
Rk €8 AR (i AR W s | 5 A0 40 BTG I i
Rigf 3 (K-SFM, 32 [# Gibco 22 ) 5 H PE 2 A
(Dispase Il , 32 [ Sigma 2vH) ) ; TR LR W58 (1
AT 550% SR FLI (5 BB AEY A ) s A
F 20 il 4 & (interleukin, IL) 4 | 1L-8 | IL-17 ELISA
G CRINR R A= Wy B4 8 W] ) 5 Wbk 5 P 20
DNA #EHURFI 4 ( Yeast DNA Kit, B0 AE8 b R
B A H]) s PCR Mix (b5t RARBHE 23 7)) ; U6
I (fluconazole , FLU ) Fr fE 45 . P P % & (amphoteri-
cin, AMB) FrifEdsy O il BEME (itraconazole , ITR ) F1 i
(b 5 [ B A 2 R 2 WF ST BT ) 5 Alamar Blue
(E[E Bio-rad AR HE])
1.2 BLBIE4K . EMEE etk
b FHE BRI T4 VVC/RVVC 3 B8 2 w4
PR T KSR ML P O DX R 2 v 70 B B TR %
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PRI PP S A e R 22 PR A B T S8 €0 - A 1 B A3 3
TI%E5E , PEE AR R TR T A5
1.3 ARZEBEISEMNERESE ALK Sap,
Plb &M i 258 rDNA-PCR 2% [ 1% 22 i
BER 7 56 R 40 BT AR UE AR N B 22 R TR
ATCC90028 , 1 [ 5% [ 4 g L8 .0

Z: M8 CLSI 7 1 M27-A3 J5 & vhi ] T )
AT ) o A R, R A 22 B B TR #E 4T FLU (TR |
AMB (RSN ESE . ] Alamar Blue & (451K
B F gt B . Alamar Blue 351 (R /8 HH 4
K AZ i, AR by 21 60 R B A K T, AR B8
CLSI #57.1 M27-A3 Wiy MIC Jr 54, B A Bk
43 FABURR AR FRURR R AR

FH AR 55 57 R B 1 AR o S R i 2
P RER AT Sap \Plb 36 I E . LA PA {E3R/R Sap i
H,PA =T B/ B EHAE(HEER + BWHE)
JH PZ {5 27% Plb W& PE, PZ = K AR/ M EAR (T
EHEAE + DUTERE ), PA B PZ {H A%, TRk B KA
SR FABER Plb (978 M Aasm o) |
1.4 ABEERHARSBEFELETE AHEL
K AHBOR H BRI R A5 — R B B i =R, B
T 40 ml HANK'S ¥ (3% 30 ) R 5s . R
3% AL 0. 9% FALANE VR 3 I (BFK 10
ml,1 000 r/min B3 min ) ,%Tﬁf—ﬁﬁ:?ff 10 cm
M SIBRIRFLLH LY F Dispase Il H 4 C i i1k,
552 KN R BGE b R LU S 15% FBS 1Y
DMEM =t 35 56 v BT 14, PBS VR4 2 I, AW
FEARTR G IR 37 °C T4k 3 min, W EUH AL I, 4%
PRI B I3 8% 2 3k v AL TR AR S Y 40 i
70 wm A8 BT €, PBS PRI 2 K., 1A K-SFM
S

NBHTE I R anp s 3% 2505 2 A0, K anpa s 32 1
6 LA h 4o 35 2 70% ,PBS PR 3 IR, 4% %
SR P RS 1 5 A ., e PR B T 0 () B A7) a5
B A T M 2 R g i e SP %, — 4L
FFEER (R YU LR 1 s 100 BB, PR
FHIEH BT 8, R H DAB 47T B @, IR A K
Y JEE R, BT 200 A% UL EH P 41 i
1.5 HEERAMSaRLBEELEFEHR
EFMUE 1 x 10° 4>/ml #2840 f 450 T 25
em?® NI, BT 37°C 5% CO, i FA R,
UL BE LI BGE 70% ~ 80% B HATEAL 45 3 484
MG BERL H 3k 70% ~ 80% W4T 3L RE 7505, M

VVC E09 B 22 B Bk TR 28 B Sap 1 74 55 55 ( Sap
S92H) F i % (Sap R4 BT ARAS 4 #K, Sap # 41
Sap {4 (PA {E) 4354 0. 247 9.,0.242 2 0.272 9
F10.278 7,Sap 5541 Sap 1t (PA {H) 43514 0. 731
4.0.688 3.0.665 5 F10.597 4,4 5|l K-SFM 1% 3%
VR TNC B TR EE R 1 x 10° CFU/ml, S2H6 5256 LI
IR 22 B B 1) N B T e 40k xof R4 405
ARG 6 .12 24 48 h Y [ 153, 1 ] ELISA
TrisE L4 T1L-8 IL-17 Fikt,

1.6 Zeit=4E ] SPSS 19. 0 #4347 504 4%
B BAE L« £ 5 R, I PRI 5 85008 2R FH U J5 4% X
U0 E AT 4 R) 6 A He A, 20 P9 LR e SRR AR ¢
K5, 41 1A] H Bk R 3 7 22900, el A7 7 25 5F
PERZIS:, Jr 22 5598 LSD #55 Jr 22 AN 55 % ] Dun-
nett’s T3 7%, Gt E H GraphPad Prism 6.0 # {2
fill, P<0.05 WZEFAGI¥E L,

2 R

2.1 BBSE4L . BHEEER 4L vVe
IRk 100 Bk, RVVC Hikk 92 £k, VVC FkkH, A
2 RETRAT 95 BR AR B2 BERE TR 5 Bk, RVVC
PR, IR TR B 86 #k, AE IR 4R A 6
FR, TG VVC B/ RVVC 4, B 22 B RE B A i L
B, ER A SR L (P <0.05)

2.2 AR£BSEEESE AWK Sap,Pb
SR LR AL SIEXF 95 Bk VVC PR 22 %
BEGIE S 86 R RVVC Il 22 T B T ik it 47 Ak PR 73
T KR 2 57 B B B8 WK B0 B 22 1 B TR Ay
J3AB.C3 B AU 450 bp R Bc#E 8 A B AUA
840 bp F Bt & b B AL, Wik Bt C (A
1A) . WFFE4E/R, A FEARLZE VVC AT RVVC B kR
T o e lER R s, B VVC SBURERE S RVVC B0
FRIFEH R A G 22257 (£ 1),

HRLSES . LU VVC F RVVC PR R 22 BB
1Y 48 h FLU ,AMB J% ITB 258t , 20 Hriisk AL
B RE FL )5 7R FLU  AMB 2 1TB SUS 3 B 78
VVC 4H1 RVVC 4 i o el o e i 24 25 5 (E
1D FFE 1),

Sap 1% P & Plb 3G PERI . XF VVC & RVVC H
B 22 e B B AR #E 4T Sap (PIb 3G E (I 1B .C)
VVC HEER Sap iG P T RVVC (P <0.05),
AP R PIb BTG PETC #2257 (P >0.05)
W#E1,
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840 bp
450 bp

E1 AR4LBESEERSE AHLEK Sap Pb iFi

A IR 22 1 R T R R A3 B 2520 B AR W 3G SR 3 PR ) Sap 1
P BRI . LR AR A DX 20 (50« Sap B M B PR X 885 €. R B 8
FRIEHRI Pl 16 ; AR ETR AR K X £ (B A1 B PIb 35 PH
X dek 5 D AR 24 S 06 85 SR 5 I 1 x HR . 43 A 5 0 (R A 5 PR o
et RS FAR Y

%1 VVC 5ERVVC BHERZ 56K Sap,
Plb FHEER (Fk,n)

HHAZ e RVVC /i1l P
BE 95 86

HEHR 3.963 0.1378
A 7 75

B 16 7

C 7 4

R

FLU f0ek 89 83 0.8739 0.3822
FLU 3 ik 6 3

AMB fi 71 74 0.9023 0.366 9
AMB e 18 12

ITR JE 70 70 13970  0.1625
ITR 3 25 15

[EaEalp

Sap 0.3576£0.0102  0.4021£0.0108  2.986 0.003 2
Plb 0.7817+0.0189 0.7947£0.0205  0.422 0.8331

Al

A3

2.3 PBAELRAMIESR APEA L A IETE 3
JEHIEE 0 ~3 RES R A KBS N Z A,
SR, et RN RS () bk
(CRBELAL ) IR B AT S 2 AR BHAE [ R 40 A, B
R AR BHPE L3 100% , WLIE 2,

2.4 WEEEFHRNER BHE RS Ak
P B L 1% 37 S5 4 L 35 TR A ELISA J7 i A6 il
L4 1L-8 1L-17,, ABHAE I 57 40 fd RE 43 b 114 | 1L-
8 IL-17,, JEYe A 22 B v I , BHIE b Bz 4N i g 5y
W Z 1 14, HAEIRGL S 12 /N 3k B W, 1 5
BITRRAR . A LE Sap 55 4H, Sap 58 2H FHGE I 57 41 g
L4 FRB AR 6,12 h HE (P <0.05) (%
2) . YRR S, BHAE LR A0 e S
FIY IL-8 , HLAERRYLEE 6 /NIl ih BI0EAA , 1M )5 R4
A A8 HE Sap 5540, Sap 58 21 1) 43 Wb &5 0F 22
(P<0.05)(3), BHiE I f7 40 ve B s R 22
BEGE G40 619 TL-17 3 R, P SE B0 4y 1L-17
FERRYL S 6 /B IR WA, TS B TR AR, A L
Sap 5941, Sap HR4L 1L-17 B 438 = (P <0.05)
(%4),

3 g

VVC F RVVC 11 % S ALl 60 55 B bk 1 4= 28 1
RS ERBEPIA T, FHRZZEELE R 2 VVC
B #H RVVC h EZWEUR Tl Rk 2R
PR 45 Bh AR DL R e 1 AR e, AL TR AR
b (BEBEAE — TR 22 A e 7 ) (R BG4 ( A - K
AL B 3 ) | 24 P | 3K DR AR % g s A i ) IR P
48] ORBFSE AR T VVC F RVVC B0 k12 22
FI0y 22 Sk, 45 R BOR, BR AN Sap 16 PE, VVe Al
RVVCEHUR B 3 A 258 rDNA-PCREE A 438 Plb

Al

M

2 AEFREMBEARMMESREEREALREE %200
Al ~ A4 NBHIE T R A3 B IR 58 0 ~ 3 AR B ABHIE [ e A0 Gy 20 Ak S
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%2 ELISA #i4HRE EiE &S IL4 5B R(n =4, x£5)
Hf ] (h) X IR 2 Sap SR 41 Sap 5541 F i Py
6 0.955 £0.543 2.146 £0.445* 1.472 £0.248** 15.430 <0.000 1
12 1.121 £0. 641 2.226 £0.511* 1.631 £0.298 ** 9.631 0.001 1
24 0.935 £0.452 1.601 £0.306 * 1.419 £0.349 " 6.752 0.005 4
48 1.218 £0.523 1.749 £0.271"* 1.397 +0.223* 4.400 0.025 4
F14 0.495 4.682 1.110
P1{H 0.688 0.009 0.361
S B AL * P <0.05; 5 Sap #RZH LA *P <0. 05
#®3 ELISA M EERH L8 HEHER(n=4,x+s)
At ] (h) Xof PR 2H SAP 4 SAP 554 FAH P
6 35.137 +16.043 123.013 £78.281 * 81.897 £50.67** 5.182 0.014 8
12 35.035 = 13.662 113.232 £29.801 * 74.769 +38.022** 14.560 0.000 1
24 55.205 +21.656 122.953 £29.235 " 69.522 +30.076 ** 7.684 0.003 1
48 41.972 +12.432 132.462 £44.327 * 75.461 £43.147 ** 4.596 0.022 1
F14 2.317 0.200 0.121
P1A 0.102 0.895 0.946
SXIRALHEL: * P <0.053 15 Sap $RALHLEL P <0. 05
4 ELISA %40 EiER e IL-17 S BER (n=4,x £5)
sFE] (h) popiizEel Sap 5 4H Sap 5541 FA{8 P
6 5.969 +7.531 26.667 +5.267 * 22.266 +6.465** 22.600 <0.000 1
12 5.110 +4.082 23.546 +6.991 * 17.582 +7.068 ** 18.390 <0.000 1
24 5.3754 +4.519 23.256 +3.370 " 15.000 +10.049 ** 14. 480 0.000 1
48 3.921 £2.229 15.866 +5.776 10.837 +3.582*# 16.870 <0.000 1
F14 0.239 5.530 3.565
P 0.867 0.004 0.026

SXTHEA R * P <0.05;5 Sap #RAHE P <0. 05

TEVE 25U T 2E 5 . REAIRE MEVRYT Y RV-
VC BUWR FEERY Sap 16 MR VVC 205 B R ) 5
. XEEZERIIR M T AL B RN RZE DT,
B 1r = 09 G 9% )W AT BEA & VVC RVVC &A1Y
FHEHF K, X5 Jabra-Rizk et al"” fUBFZEIERL . AR
YRR AR 28 A 5, B AL 3 R B 1
RYAN T, AWFFEH RVVC BUR R Sap 5919 )5 A
it BR A R BE N A K,

Sap LA 4 /5 1Y 8 1 K A 1l 05 M, BB A i 2
TS PR 0, o U2 B BE TR 1 AR A A A
B W BRI AR 868 1 s B e T LAY AR
SRAIE N 2B R, 7E B 22 B 1 1 1) G 2 1k 3 v &
FEE AR e Ah, Sap M RELEAR N S 15 T
A AR AR LD 1 A TL-18 N TL-18 171 TL-18 340%
) CDAT 4B HETE VVC A1 RVVC &g ML ik &
SRR ARSI T ABAIE R A0 A TL-
4 IL-8 IL-17 WYTE O, TL-4 & Th2 20 i it A2 1 4
JiL PR, G T2 AR A R A BOUsOR , HE ke SR e 1)
SHIEMEN T 41 35S 5 05 40 A v 1 s 2
JHa, AR AR W AR B, R B e R ER . Rk,

Thl BR3P 1E FH 3% 26 9 Th17 BUR ) 1617 76
Th17 4B 32 B2 55007 KT+, BE sl 53 R Ge R A 1 Hh Pk
RN, AEHF RN R L R 0 e e (R E T TR IR BB
R AR, TR A BR R R A i X
F18 BB B SR B E 2, 1L-8 &P
PR IE R 7 A ST DL TL-8 sz i rb s 240 Ff
FEEETE O,

AWFFE B~ , NFAIE bR 40 B A 20 1L4
IL-8 IL-17 BYRE ST, 7652 B IR 22 B B 1 s )=, BH
T RSy TL4 TL-8 IL-17 Bl T+, JCie Sap
SR A S Sap 5940 ,3 Fi A At R 1 A e AR L
Wik B g AR PE R 7 TL-8 F IL-17 43 3 A I
[ DUV B L PRSI 2R 6 /NS R A B i 0 Bl R
YemtEIE R TL4 F1IL-17 H3 1 3B Wi a3, 1
1L-8 AERFAEAR I KT SRBIBAIA b B 40 e 52 21 A
IR 22 B PR 2B, M 2 S5 B8 A6 A0 T B) P9 B %
T ELAR Y PR R 8 B A% B[] B A 5 sl ) B
DRI AN, BHAE PN A e 2 R 7 o] BE 25 52 M (IR 22
P BE TR B4 Sap 36, 10 HLAL I R R HAT 384 vve
BEREN RVVC R Z —, (H2, (RIS A7
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Effects of Candida albicans with different Sap on host

immunity of vaginal epithelial cells
Shao Mingkun', Hou Mengyao®, Luo Dandan’, Qi Wenjin®
(' Dept of Obstetrics and Gynecology, The Second Affiliated Hospital of Kunming Medical University
Kunming 650101 ;> Dept of Obstetrics and Gynecology, The First Affiliated Hospital of Kunming Medical

University , Kunming 650032 ;> Dept of Obstetrics and Gynecology, Kunming Women
and Children's Health Center, Kunming 650000 )

Abstract Objective To investigate the difference in invasiveness between vulvovaginal candidiasis( VVC) and
recurrent vulvovaginal candidiasis( RVVC) strains, and to explore the effect of strains with different secreted aspar-
tate protease(Sap) on vaginal local immunity. Methods Vaginal secretions of VVC and RVVC patients were col-
lected for fungus identification. Candida albicans(C. albicans) were taken for drug sensitivity analysis, 25S rDNA
genotyping, and detection of secreted aspartate protease(Sap) and phospholipase (Plb) activity. C. albicans with
different Sap activity were cultured with vaginal epithelial cells, and the levels of Interleukin (1L) 4, IL-8, 1L-17
in cell supernatant were measured by ELISA. Results Sap activity of VVC C. albicans was stronger than that of
RVVC. After infection with C. albicans, the secretion of IL4, 1L-8 and IL-17 by vaginal epithelial cells was high-
er, and IL-8 and IL-17 appeared earlier and lasted longer. C. albicans with strong Sap enzyme activity could stimu-
late vaginal epithelial cells to secrete more cytokines. Conclusion FExcept for the Sap activity, there was no signif-
icant difference in the invasiveness between VVC and RVVC strains. C. albicans could activate the vaginal host im-
mune response in a short time. The lower Sap activity of C. albicans in RVVC patients may be related to the protec-
tive factors secreted by the vaginal epithelium.

Key words vulvovaginal candidiasis ; Candida albicans ;secreted aspartate protease activity ; 1L4; 1L-8; 1L.-17



