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Antibacterial activity of TTS-12 against T. mentagrophytes in vitro and in vivo
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Abstract: In the study, we evaluated the antibacterial activity of TTS-12 against T. mentagrophytes in vitro and in vivo. The
M38-A2 method of CLSI“was used to detect the minimum inhibitory and fugicide concentration. When guinea pigs were affect-
ed , their skin culturing.and pathologic changes in local lesions of guinea pig model before and after treatment were record. The
effects of low dose ,medium dose ‘and high dose of TTS-12 gels on symptom scores were observed. In the treatment period , all
treatment group showed a more significant leision score decrease (P <0.01) ,high dose and medium-dose group increased
negative rate on fungal reculture( P <0.05) ,TTS-12 showed high antibacterial activities against T. mentagrophytes and also
had a certain therapeutically effect on guinea pig that infected with Trichophyton mentagrophytes.
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5 w)) (BHC-NB2 A P2 AR ()N 93 BT 7 i 45 A
FRAF]) \YXQ-LS-18SI T 28 VA K 1 # (L it il
S AT R F]). OLYMPUS Z: ) 8 3 58 ( B3R B 3
ARRAF) (BP210S Ae 7 K (18 = 2% £ F) 17 )
LRH-70 A4k 35 52 48 ( Bl — R 22 AU A IR A
A]) s SW-CJ-TR4fL TAE & ( BRSO A R A
A B (3£ [E Thermo AH]) o
1.2 #F

TTS-12 % HE 5 (4ERE :99. 6% ) i 45 — 45 5 K
25 e R AR 2 4k i = B L L A R e (4R >
98.0% , MACKLIN ) ; 98 & ¢ ( 4fi i > 98. 0%,
aladdin ) ; iz £} # ( OXOID, #t . 1338303-02 ) .
YEAST EXTRACT ( OXOID ) 5 Tk 44 5 % 76 4 B B
(" RAYLAE R A FRA A, 45 :3104890) |
RPMI-1640 Medium( SIGMA 7)) 5 — B 3LV AK 43 B

aff (RER AL 21 ) 53799-96 fL Ak ( COST-
AR) ; Hil 0.5% 0.8% 1% $<2E TTS-12 B ; LR
RIS LR (e R el 25 PR A AL 415
LO7060A ) ; JIit &8 (#ide , dit5 : 20150321 ) .
1.3 EHFZY

S0UE 5 JEE B [ Trichophyton mentagrophyton , CM-
CC(F)T5e] i8S Bk & ( Candida parapsilosis
ATCC22019) W [ BE 22 Bk e ORI AR50 BT , 21
PRV 5 Y T 1 PR 7025 T ph M ZE DX MRS B
P B A e ) R 5 3 IR, T iR 2 200 ~
250 g, Ml HfE 252k, dt 56 R, VI 3 W VF ATk S
SCXK ( ) 2016-0002, NO. 44007200002096, T )
HNZZDCT N S BE B sl ) v 5 8 PR B ] 55
2 KWHE
2.1 EFEMERKAGNEE

IR T B T TR AR RN 7E PDA R R € I
T 28 CHIBFRAATRIRAL 7 ~ 14 K, HBUE RIS
R, Jads Qe W vEAE A 2 sk, TRV RN ik
it 0. 85% JopE A FRER K, FH TG TR AR AR 2 40 S 52 Tl 42
BRI, T 7 5 AR R G, MW
SR A S TR R R O D S TR R
R 15 s fidy . i it B A4 1
PR A BRER K PR AR TR B 2 2 ~ 6 x 10° CFU, )i A
AN AR RPMI-1640 1557 56M 8 10 1%, %o
2.2 TTS-12 3 BZ BR % T i B T R R I IR T K B /)0
HIE R B (MIC)

R JH CLSI M38-2 4%t MIC, MIC (3l J7 1=
AN K i TTS-12 3% T DMSO o iyl B2 6. 4
mg/mL, KFTII5] 5 H RPMI-1640 435 75 57 B
100 %, HC 96 fLA,1 ~ 10 LN A 100 pL RPMI-
1640 3555 3, 84 100 WL 25 35 F 2 2= 56 10 fL
H B WAR AT A 55675 10 wL 255 9 fL, LUt
FHEE ES 1 fL, &5 )5 100 pL, TTS-12 Yk
JEREILE0.062 5 ~32 pg/mL, 1 ~10 fLHIA 100 wL
W 25 11 FLINA 200 plL T 557 54 0 28 I
5 12 ANFLAA 100 pL T HEFRIEA 100 wL
WAERBAPEXS IR, BRAH AT 3 U, & T 28 “ClER S,
FEAAT SR 4 RIGHFIEREE R, Tow AR K AL 1
A2 Yk 2 2 MIC,
2.3 TTS-12 X Bz BR R B ARk B2 Il PR T ik B B /N 2R
B E (MFC)

LA F (R 285 bR e A% S0 Al LR A K 4%
GRS PDA AR SR B, 28 CREFR S R, A
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YER M N HEA T, -1 &R (ATCC 22019) 1E K
JEC P DR , T R R A Dy S 4 24, e BR DL b 1) 20 BRD 3R
X AR UEA T MIC U %2 , X4 MIC 7% 7£ 0.062 5 ~
0.5 wg/mL WA AT (5 A2
2.4 TTS-12 X E£E KN HER

BCdil TTS-12 #kEEH 2 4 .6.8.10 pg/mL (1) PDA
FHRIEFREE, 0.7 em FTHLEREUE K RIFH R
YENBEDE, HeFp T2 3537 3k 1, F 28 CHyIEE
W38 15 K, 424 h MEE—IR,FA4T 5 IR,

HHEABE(em) =MEAZAZ - 0.7

Bk kdpd R = (TRAE K AB-LEHE
BEAR)/ SRAEHE AZ] x100%
2.5 TTS-12 SAFHEZHHFHEMm

TTS-12 H DMSO ## J5 , #5-H 100 £ 4= #EEh K
Vsl (2R 1.2 4.8 pg/mL, RN 10 pL 1 ~
4 x10° spores/mL K , ¥ HERE % ), o0 9 & T =
AbFE 30 .60 .90 120,150 ,180 min, 10 000 rpm &.L» 5
min , FIJC R A FEER /K okl , F 8T 100 L JER
KA EU10 pl B T3 PDA [IW3% A b, B PR A&
H T 28 CEEA R AR 24 h, B WA A7 &1
B, FAT 5 W

FH AR = (R FFHE/TF R ) X
100%
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(2.5 emx2.5 em) ARG HRGBEEREE,S min 5
FHK PR 7K I8 B vl i B IR, TR T8
B Jok 2 E IR BUA 1B AL 8 1 (45 )
YER2S LA, HR 48 H TR il 45 4o 1) T B i ( ok
FEVEFS K 1% 107 CEU/mL) %3 T I 0. 4 mL/
dy2s PR JE AR 3R KRR TR 1 0.4 mL/d,
RRMEI HEE YL B2 5 K, B FB 42 Fh ik iz
JEH 10% SR AL AR T 5 R, ARG BH M O s A5
B
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25T Ko PR 5 1 R WEEIT X 15 ki AL 7
PEATIEA S AR R 1,
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Table 1  Lesion score standard of Guinea pig
SR w5
Scoring Standards Scoring
T .
No lesions
H IR BLLBE | 92 sl kT G2 A TR B
A few erythema appeared. or papules 1
began to heal ,new body hair grew
L BEHCR S 5 AR 227 )
The number of erythema increased
SLBEARTA I, A R SR B 3
The erythema enlarged , with plenty of scale and thick skin
1 i e )

Hemorrhagic disease

By T Rlg, 5 8 RAFMIKEALSE, T A A B SR
K PR K B, B K307 Bz Bk, B UK R kb 1z
JRALICS B 5 x5 mm 2020 ,2 S p kil E T 10% H
FEVAWCT i HE Je @) R, F 0 S0 R4 b e ik
RAERANEN . TR 3 HURA 70% LR 2 ~
3 min, A REBE, 2 J0 B A BEER K W Uk 5 2 A 30
TR R A AT R PDA K352 3 rh ) BE 374E 28 C
PEIRREFRA 7 K5 USRI L, 3
AL B IR LA R R A B R
2.8 FITHEREIELE

B A FH AR SPSS20. 0 #EATHE 2440 HTT , & 41
JO BRSO A8 R B D43 HL 5 R B 2 T 2200 #
2 LH B R B Ik EL B B 75 B R HURER T X K, 13
P<0.05 HAESIE,P<0.01 A BFELIT
EHES
3 #R
3.1 S/MDERE (MIC) BE

FHP AR WL 2, 5 A X B 4 FL A Eb, 24 30 461
80% LT A A< 1 FL I X 187 A1) B) S AR 32 g s /NI 1
VR . TTS-12 X 0k = o v S LI PR B AR 35 4%
U A AT G | X 200 S 8 B Y MIC {E R 1 pg/mL,
X PR R I PR B A MIC R 1 ~ 8 pg/mL Al
0.5~8 pg/mL, HANEEES THERE T HAY
A T R A AL . SO P B4 AR 1 MIC %
FEARGERN, LR EAR(£2,3) .
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R2 TTS-12 B 3 FhEgxe 21 #RUBEB B E I R EBERY MIC (pug/mL)
Table 2 MIC of TTS-12 and common antifungal drugs against 21 clinically isolated strains of T. mentagrophytes( wg/mL)

) T/ NMERSEFIE S/ M e BE T BN T e 90% fie /MR e BE
Drugs MIC geomean MIC range MICy, MICy,
TTS-12 1.907 0.5~8 1 4
FAFEME Fluconazole 8.571 4 ~16 8 16
fili FEmE Ketoconazole 3.381 1~8 4 4
ELRUS L ZETY Terbinafine hydrochloride 0.118 0.0156 ~0.25 0.0625 0.250

3 TTS-12 B 3 FhEgxe 21 #RUBEE B E I R E ¥R MIC (pg/mL)
Table 3 MIC of TTS-12 and common antifungal drugs against 21 clinically isolated strains ofT. meniagrophytes( pug/mL)

21 T/ NMERSETIIE e/ M e B BN T e 90% e /NI TRT e BE
Drugs MIC geomean MIC range MICy, MICy,
TTS-12 1.907 0.5~8 1 4
FHEME Fluconazole 8.571 4 ~16 8 16
fiii FEme Ketoconazole 3.381 1~8 4 4
EhFRUR H 2595 Terbinafine hydrochloride 0.118 0.0156 ~0.25 0.0625 0.250

3.2 B/NREIRE (MFC) BiE

TTS-12 X450 & ¢ 5 1Y MFC 4 8 pg/mL, X ilfq
PREARERI Y MFC £E 4 ~32 pg/mL, 455 R, TTS-
12 X5 Z500F 6 T A1 o 7 D AR RITIGG R TR AR X R 47 1)
REEH(E4,5),
3.3 TTS-12 B KM HER

TTS-12 X iz Jok ¢ T 11 AT 22 Tl e 3l R
BN 2 Fros, 7R 15 KN, K 4 pg/mL (1)
TTS-12 Xf 750 6 P 1) B 2228 K R 4| T
60% ,$EHE TTS-12 X/ Bt o 1 22 4= K AT R4 Y
TR

R4 EETIS12 REREGY X MEEBE R ERKE
MFC & (pg/mlL)
Table 4 MFC of TTS-12 and common antifungal drug against

two standard strains of T. mentagrophytes( g/mL)

k7| Z e = it 1A
Drugs T. mentagrophytes
TTS-12 8
FHEME Fluconazole 64
i FlE W Ketoconazole 8
EEER4F L 2555 Terbinafine hydrochloride 0.25

F5_TTS-12 R 3 WE5Hzd 21 skABEBE R E # A MFC(pg/mL)
Table 5 MFC, of TTS-12.and common antifungal drugs against 21 clinically isolated strains of T. mentagrophytes( pg/mL)

259 B/NRBEWREEFE BN RBREETE RO 90% e/ NAS WRIVR BE
Drugs MFC geomean MFC range MFCs, MFCy,
TTS-12 14.476 4-~32 8 32
UM Fluconazole 88. 381 32 ~256 64 128
1 Ketoconazole 6.476 4~16 8 8
ER WS H 2525 Terbinafine hydrochloride 0.798 0.25~2 0.5 2

3.4 TTS-12 3¥FHEE 3 HFEHI T

TTS-12 XoJ 20 6% P (9 A0 i & 3l 24 aniel 3
JE7R , ARG BE Y TTS-12(1 ~ 8 pg/mL) Kb 3201 fiE
B P, AT LA B PR TR A 6L e, LA o 7

Tl K BRCRS TTS-12 (1R R ) 2 TE A OC o
3.5 BREMRERETS

PRI SEER H  FEAE R RN EE 5 K, A 41 i
AT 215 2 1 0 s IR B (0 A 885 S, 0T REA T 10 A4 s
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AR, 70 45 25 0 1180 , 5 T 55 750 261 9] 44 % T 2
O, HCA A 1 B AR SR T SR A PR VR 43, X
T IRERE AR AT — 0 B, B0 | 5L B 1
PRSI | 45 20— TS TS A 0 T UL 4, 2R
% 1R, FI%s (U0 R e , B4 I 45 2 25 LR B

5 AR RIS R I EL R i B A B ,
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WHAEK M
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b

N
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2 AREKER TTS-12 5333 BT B E
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Fig. 2 Effect of different concentrations of TTS-12
for T. mentagrophytes(n =5 ,x +s)

BRSO HL A% 28 25 20 0 43 T 2 S Ul T 4% 2H UK B
SYPCE ) FIRE BRI AR L, 4 25 2R 1.4 .8 K, B
Xof ML I L T A 8 R BT 00 28 S OB V29 7 s
Ul W PR HR 2 4 25 EI@%E& U%)ﬁi(ﬂlli%%ﬁiﬂ%?iﬁ
T LA DR . SR 250 4 K, RIS L2
FU , A0RR1 F2 ZHL BE  F C BRU 7 t JEE 2 9 LA
Geito #7225 (P <0.05) , ol i 2 | Rl 4 E B
PRI BT 38 A2 2 B2 12 (P < 0:.01)', PR XS
MRZEL R DL 2 P AR I BT 3 R A P, 45 24
55 8 K2 | v ) Ak 2 PR P IR A R SCR
4 B G A 2R (P<0.05) (5) .
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Fig. 3 Effect of kinetics of T. mentagrophytes

spores by TTS-12(n =5 ,x +5)

3.6 BERIEEBRFESTN

okl B2 ik HE Y ] 45 5 3¢ B, 455 80 21 9]
PEXT BEZH bk B R T DL L34S K ) R MR A
PRI, B EIES A B R M, A 02 mT DL T
22 AR R R A A AR 2 AR HREE /N
TR 4 P 0t I Vi B A R 2 2, L BL BH P %o AR
4o, Hh SRR A A TR R R RAETE D LR
B2 %2 HE Yefa g BRZE R UL 6,
3.7 BREHEREEEFAER

RIS s k75 58 B Uk Bz J8 A AT LA
SRR R TE 22 , 25 25 40 B e BOws kb 2 9k 647 &
PRREFR LM R A— FE R W2y M R AR
I ek B Jok LA 1 R 4 SR s A 2 R B R B MR 4y
SR 25 AL 100% (FE I 2H 20. 83% | [ HE XTI 401
25% BHYEXTRELH 75% 502 41. 67% 57 &
2 54.17% 5 dl 66. 67% , Hirp7s [ 41 8538 i
JoR By L TR 55 7 R DA 2000 T e o 1 A A, AR K

B4 BREAKREH
Fig. 4  Groups of guinea pig lesions(n =10)
TE: A BEIE B BITEX R4, C R, D Rl B misfl e 2, F X R
Note : A : Model group,B:Negative group,C:Low-dose group,D:Middle-dose group,E:High-dose group, F : Positive group.

BREESL (n =10)
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=R B Model group
BRI IR4 Negative group
P4 Positive group
IS4 Low-dose group
2 &4 Middle-dose group
SN jiE4L High-dose group

WU RH
Time (Days)

BS5 SRHERRABRREMERITSE(n=10,xx5)

Fig. 5 Lesion score of guinea pig after treatment(n =10,x )
TE: SERIGUMLL, " #R8 P<0.05," * P<0.01,
Note : Compare with control, * P < 0.05;" * P < 0.01.

RO KL Bz R B 35T B 5 AT LA 200 B R B A A
Koo GEHRM SRR AR HL , i) e 4 Rk B 8
%@@@ﬁéﬁﬁ 225 (P <0.05) , PHM:XTIRAL 5

Eo6 &4 HE RBRFEYIR( x400)
Fig. 6 HE pathological section( x400)
RERIZE , C FITEXT HRZH , D BHMERS BRA B IR B, B hsfl i, G sl i

AL B R FLTA B A7 BV R A W i 22 5% (P <
0.01) , LW B IR ELTAT R F B 51 24 , 150 W 1oy )
ARIU— A B AR IR AR IR 6,
4 itig

BRI S U o BT R B
TR R LT RRAF AL G o ST R B 5 R
i B, LA 2R E
e UEMINE S OUE S S8

M7k btz %
PUH B A

Note : A : Bl :Model-group, C: Negative group, D : Positive group,E:Low-dose group, F': Middle-dose group, G:High-dose group
RO RILEKERERAMER
Table 6 Negative rate of lesions skin fungal culture
2 B PR P8 B2 %
Groups Negative Positive Amount Negative rate
[ S 41 Blank group 24 0 24 100
HERIZ] Model group 5 19 24 20.83
B4 %] 21 Negative control 6 18 24 25.00
PR % B4 Positive control 18 6 24 75.00* *
R FI 2 L-dose group 10 14 24 41.67*
FiF] 4 M-dose group 13 11 24 54.17*
E 4 H-dose group 16 8 24 66.67" "
T S BRAIAILL, * #0R P<0.055 " * P <0.01; 5T EALAILE, " 2% P <0.05,

Note : Compare with control ,

*P <0.05;"* P < 0.01;Compare with positive,*P <0.05.
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TEAREAL RO ST T 25 S 30 07 %8 b, S [ i
RSLH6 25 bR fE AL 2 51 23 ( CLinical and Standards In-
stitute , CLSI) il 58 A M27-A3 M38-A2 g K Fe A 1#2 1L
T AN R AT AR R I R s, O R AR R AR
LRI AT B A T o RS
S RO AR TTS-12 X 250 JF 6 8 11 1Y) AR AR B AR 1Y
MIC<=4 pg/mL,MFC<32 pg/mL, H TTS-12 fens
5 0T 2500 B R A ) TR 22 R 0T R, TR
TTS-12 A3 H50 B AR ST bR 1% Mo AR YR 52 36 v [w] i
VRIS AR U TR R R PR 23 125 T R 0 A T VR
fd gt Ay — & A AR AT (5 IR

X T B ) G (AR AR ) A58 AR At 2 L
I8 , fe AT UL 1908 4F Bloch 57 (¢ 5l 45 4 )
HRAE B R B 22 114 27 50T 3 ) AT A A R A T AR
T ALAE X B R 4, B TR AR Y 4, LA A
Qb B I A B 1 P B4 sl A A R
{14) 3 A SRR % TR AR B BB, AT 3 FH &0 60 B e v L 20
o B BT RN BT, E R T RN B AR
D TRERBOHR BE AN B v B, 2140 I TR SR AT
PR, ETE A SR I A AR By, DR S 22 (8T
B SE TR ) T FA™ RE 3 5L R 2 , A0 6 e A [l
A R NFISES Y R ol oy 22 A5 B LA 9 35K
EE

WA, K BRI 1 JER T TR L R 2 T S
0 : K BRTEHE R T bk 2 J5 1 4 316 REF R 2L
BEag ez th 9L, JF7E 7 31 8 K22 0H) e I ik 2 veg 04 1]
B J5 LT BB B it o B et & e —e . 7EdE
T 4 JE PN, 3ok SR 20 55 000 3B W A e, RZBUK B
2 HAL O S P EE IK U L E 3 ~5 R4
25, BRI il L 2 Fe

AT IR BT Vil 22 R B VP 0 i kb B Jik
BRI TR I 30 Kkt e Do AR A R 2555 PRI o
e R AR R TTS-12 BN K Rk 2% 250 =6 J8F A7
PRREREARL VR RS DR 50 45 ROk &, AN T AU 4,
I R R Y B RE TTS-12 BEER T kb je ikt 3
FLLBE Il REPE A — o T2 B I SR VE T, e T
TR T2 b A KA 28 B Tk 1) 200 B T R, O 52— Y i
RORF , Hoh R 2 AT RCR et 5 BT R
AR, DL EBIFSE e 2E TTS-12 BERE LU Il AR H
PRAL I
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