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Detection of in vitro anti-fungal activity of 20 tetralin compounds

LIANG Rong-mei, CAO Yong-bing, ZHOU You-jun, WANG Tao, LU Jia, YAO Bin, JIANG Yuan-ying" (Department of
Pharmacology, School of Pharmacy, Second Military Medical University,Shanghai 200433, China)
[ABSTRACT] Objective: To investigate the anti-fungal activities of 20 tetralin compounds in vitro. Methods: We adopted the
M27-A project recommended by the National Committee for Clinical Laboratory Standard (NCCLS). Tetralin compounds were
tested and selected with several candidal strains and non-candidal strains with different susceptibilities to fluconazole. After
obtaining the susceptibility results, we plotted the time-growth curves of several typical tetralin compounds, including
compound 22-1, 31-1 and their muriate 22,31, as well as compound 34-1,26-1 and their bromate 34,26. The combination effects
of compound 22, 26, 34, 31-1 with other anti-fungal agents (with different structures) were also determined. Results;: The 20
tetralin compounds were proven to have different degrees of anti-fungal activities. Compound 31-1 had a stronger anti-fungal
activity to FLC-susceptible strains than fluconazole did, and its effect lasted for over 54 h at the concentration of 6 pg/ml.
Compounds 22-1 and 22 markedly suppressed the growth of Candida albicans, Candida parapsilosis, and Trichophyton
rubrum , with all the MIC;, values less than 0. 125 pg/ml. Time-growth curves indicated that the anti-fungal activity of 22-1 on
fluconazole-resistant strain was more powerful than that of ketoconazole. Furthermore, tetralin compounds had a synergistic
effect with terbinafine and berberine on fluconazole-resistant strains. Conclusion: Tetralin compounds have powerful anti-fungal
activities and their structures are different from those of other anti-fungal agents currently used, which provide a basis for
developing new anti-fungal agents.
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NHR.HX
R1
Compound R R1 X Compound R R1 X
1 (CH%CH; 5-OCH; Cl 26 (CH;xCH;  6-OH Br
13 (CH)CH; 7-OCH; Cl 261 (CH:%CHs  6-OH
14 (CH)CH, 8-OCH; Cl 2 (CHxCH;  6-OCH; Cl
8 (CHCH, 8-OH  Br 21 (CH:CH;  6-OCH;
29 (CH;)CHy 5-OCH; Cl 34 (CH;xCH;  6-OH Br
32 (CH)CH, 8-OCH; Cl 341 (CH;sCH; 6-OH
33 (CH)CHs 5-OH Br 138" (CH)CH; 7-OCH; ClI
36  (CH)CHs 8-OH  Br 144" (CH)CH; 7-OCH; ClI
31 (CH)CH, 7-OCH; Cl 158 (CH),CH, 7-OCH; Cl
31 (CHuCHs 7-OCH; 16"  (CH%CH; 7-OCH; Cl

B 1 HEERLEMEHR
Fig 1 Tetralins structure
a:113B and 114 A are enantinmer. The former configuration is S and
the latter is R. Compound 23 is their racemic. b: 115B and 116A are
enantinmer, The former configuration is S and the latter is R. Com-

pound 31 is their racemic

I PR b o 11 & Bk B SC5314 1 Willianm A
Fonzi #UH2 B, FUEERE Y0109 Hdb mtBERF K2
LT AV E R AT 5T O AR A IR B0 S A AR AR A
Y8 IR &K B (Candida albicans, Ca)16 £k,
W &KW (Candida parapsilosis,Cp) 210
¥t B ( Trichophyton rubrum, Tr), # & & Bk #
(Candida tropicalis, Ct) M i % W (Aspergillus
Sumigatus , AD FUFT A= BUER (Cryptococcus neo for-
mans ,Cn) & 1 bk, 88 2B K2 KO B2 e B &

FEAL, 432K [ R B e AS [ BF I PRAE A, IR 2 T8
BEE ALY

RPMI 1640 ¥ 1K 15 F2 . RPMI 1640 (Gibco
BRL)10 g,NaHCO; 2. 0 g, "5 B N i iz (MOPS)
(Sigma)34. 5 g(0. 165 mol) , I =Z&7K 900 ml & f# .
1 mol/L NaOH # pH £ 7. 0(25°C) , Il = K E &
£ 1000 ml,0. 22 pm WAL BEBR T, 33 5 T
ACHAFEH .

VB8 2 W IR 8 R B 3R R (SDA) 8 H R 10
g A 40 g, 3R 18 g, in =2K7K 900 ml % .
A 2 mg/ml &5 RK/KHEW 50 ml, % pH £ 7.0,
PI=ZKERZE 1 000 ml, & JEKHE (121°C, 15
min) J&§ T 4 CHRAE&H .

YEPD ;55 - B RHIRE 10 g, A 20 . i
ZjHE 20 g, N =257K 900 ml M. M A 2 mg/ml &
HRIKBW 50 ml, =ZE/KERZE 1000 ml, mEX
B (121°C .15 min) J§ T 4°C 474 . YEPD #53%
WA 2% 505 A4S YEPD [E &K 57 35E
1.2 WAREMLES YR ADIEKREMIC) M Z
FH NCCLS #E 7% RPMI 1640 i 5% 35 5L/ B 1
FE LA 259 MICs, S MICs, {8 (5 BHAE X B8 £L
o, LA D FFE 50 % B 80 % LA b il i A e 8 L A i)
MU FE R MICso & MICg fHD
1.3 FAR-FI48 R & 5% % (agar disk diffusion
test) >R NCCLS #EF# B 40 Fr 4 80 BUsk 5L 50
M SDA - # b $k ik B s B L i A YEPD WA 85 57
FIEFEIR I 200 r/min. 30°CRGHE I 16 h, B 4L
b 2 AR AL T8 504 K 5 1. YEPD 8572
PEHE B ZE (1 ~5) X 10°4/ml, IR ) J5 B 3 ml
T SDA MR F2 3 AR ERAHA) L CE 1 h 5
M b PR AAR R, Ay A R X 24 0 1) AU L 43 i)
B ARRFI R 259 H A% 5 mm B IEL4EH LA K& R
AR ) A X R R AR R R T SDA [ ARSE i L
JCE 15 min J5 B8 T 30°CHFRAA TR 24 h, W
VTR P (10 K /0N AP S ) B B X 245 00 £ e
1.4 BFIA) A& K o 4R 5 3 (time-growth curve test) X
a4 22-1.31-1 S LR R EL 22.31;34-1,26-1 S HLR
Rl 34 .26 AR A1 AE K 2505, A SDA “FA 1Bk
TEHLTE B N YEPD WA K5 7% 36 fE B2 R I 200 1/
min, 30°CHRFGEEFE 16 h, #2761k 2 W, il HAb FHE 5L
ARV L 1l 20 B RO BE T 114 YEPD B SR A
BT 2 (1~5) X 10° cfu/ml, 43 5 A 5] #e i
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254,200 r/min, 30°C A T 597,600 nm &b 5]
SE AN [ I 1) 525 B SR R LB

1.5 WRAELHFWRESNIDEBRKSWTAER
F R SR IME U R B BUIR O 4

P BOR™ R gk R BRI et
VR B 1 24 W ¢ Rk BE I TE 80 U L T 4D o
AU B2, FIC (KA 400 18 23 8O (B BR B F 285 1 &% 25 1Y
o I TR VR BB 43 B DA 45 24 1) MITC AL 7 =2 FnET
KA FH 2 BACR VPN B o L 505 30 5T 23 50 (FIO) 8 E X
J L FIC<C0. 5. BpAl ;0. 5<<FIC<{4, G ; FIC >4,
Fivr., BA M EBE T ILAC R P8Oy 75 FE AR [R] 924
AP Wk AR Z R SR ET & 16 pg/ml
FE L ZEIF B/NBERR 9 YEPD SN b, R 4 40 1 Pl
TR /NFN BR300 08 45 R 5 B 25 4% 1 #5 A 1 AR 0
0087 A B S R A [R) D 432

ZEH R ¢ K556 (student test) #EATFHAT 04T .

4

2 5H R

2.1 WAREEALSY MIC m 20 Fiib& W
TR BIEEEGE D ILHAAY 34,22,
26.31,22-1,31-1 i PE oo, X T H A& BRE Y0109
MICs fH#4<20. 125 pg/ml, {HiZZE 259 -3¢ T 56
J5FE W8 AU ) 0 P A BR B (SDD) B I 1 — i
AL A 31-1,22,22-1 Xt 4 FF 560 RR e T 25 11 A K B
KB KAPURETEME (R 2), FREEREEY
22 Je 22-1 1 P 0 K 22 BOTURRE MR TR 24 | A R A 1 B
HEEWEE EER TR (R 3D, ZELEY
AR RBRE WA —EEHGR O, JLHAAE Y 22-
1 K 22 300 S W 3 bk T A0 2T (5 6 B B TS M A
M,

1.6 “itFam mEARKMEAREERL 2K,
1 NSEFXENTREUVHFEARFEN SRS SHKE M MICs E
Tab 1 MICs of tetralins for fluconazole susceptible or susceptible dose-dependent strains
(oB/pg + ml™")
Y0109 SC5314 0511479 0512644

Compound

MICso MICs, MICs, MICs, MICs, MICs, MICs, MICs,
21 2 4 16 16 1 4 8 16
23 0.5 1.0 2 4 4 8 2 4
24 4 8 16 16 16 16 8 16
28 8 8 16 32 0.5 0.5 16 16
29 2 4 8 8 4 8 16 16
32 4 4 8 8 16 16 8 8
33 4 4 32 32 32 32 32 32
36 4 8 16 16 16 16 16 16
31 0.5 1.0 4 8 2 4 2 8
31-1 <20.125 <C0.125 0.25 1 0.5 2 1 2
26 <C0.125 <C0.125 <20.125 2 <C0.125 1 0.5 8
26-1 <0.125 0. 25 0.125 2 0.125 1 1 2
22 <C0.125 <C0.125 <C0.125 0.25 0.25 0.5 <C0.125 1
22-1 <C0.125 <20.125 <C0.125 0.125 <C0.125 1 <0.125 4
34 <C0.125 <C0.125 0.5 1.0 0.5 2 0.25 2
34-1 <0.125 0. 25 1 4 0.25 2 2 2
114A 0.25 0.5 4 8 2 8 1 2
115B 0.5 1.0 4 8 8 8 2 8
116A 0. 25 0.5 1 2 1 2 1 2
113B 1 2 8 16 1 16 8 8
FLC 4 8 0.125 0.5 4 16 8 32
TER 2 8 8 16 =>64 =>64 8 =64
AMB <0.125 0. 25 0.125 0.25 0.5 0.5 0.25 0.5
1CZ <C0.125 0. 25 <0.125 4 0.25 8 0.25 4
BER 50 100 32 32 16 32 16 32
KCZ <20.125 <C0.125 <C0.125 <C0.125 <C0.125 8 <C0.125 0. 25

FLC:Fluconazole; TER: Terbinafine; AMB: Amphotericin B;ICZ:Itraconazole; BER: Berbering; KCZ:Ketoconazole; Y0109 and SC5314 were

FLC sensitive strains;0511479 and 0512644 were FLC susceptible dose-dependent strains
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Tab 2 MICs of tetralins for fluconazol resistant strains

(on/pg = ml™ D)

01010 0511655 18 25

Compound

MICs MICs MICs, MICs MICso MICso MICso MICso
21 8 16 8 16 8 16 8 8
23 1 4 1 4 2 8 2 4
24 16 16 16 16 8 16 8 16
28 16 16 32 32 32 32 32 32
29 4 8 8 8 4 16 16 16
32 8 16 8 8 8 8 8 16
33 16 16 32 32 16 32 32 32
36 16 16 16 16 16 16 16 16
36-1 16 16 4 8 4 8 32 64
31 2 4 2 4 0.25 4 0.5 2
31-1 <0.125 16 <0.125 1.0 0. 125 0.5 1.0 2.0
26 8 64 0. 25 4 0.5 4 <0.125 2
26-1 <0.125 2 0.25 2 0.5 1 0.5 1.0
22 <<0.125 0.5 0. 125 0. 25 <0.125 <<0.125 <0.125 <0.125
22-1 <0.125 <0.125 <0.125 <0.125 <0.125 <0.125 <0.125 0.5
34 0.5 4 0.5 2 0.5 2 <0.125 2
34-1 <0.125 2 0. 125 0.5 0.5 4 0.25 2.0
114A 2 4 1 4 2 8 2 4
115B 2 4 1 8 1 4 1 8
116A 1 4 1 2 1 2 1 2
113B 4 8 2 8 2 8 2 8
FLC 0. 25 =>64 0.25 =>64 0.5 =64 0.5 =64
TER 16 32 0.125 8 8 8 1 4
AMB 0.32 0. 64 <0.125 0.25 1 2 0.25 0.5
1CZ <C0.125 =>64 <0.125 =64 1 =64 <C0.125 =64
BER =>64 =>64 16 16 32 64 16 32
KCZ <0.125 2 <0.125 8 <0.125 4 <0.125 8

FLC:Fluconazole; TER:

Terbinafine; AMB: Amphotericin B;ICZ:Itraconazole; BER:Berbering; KCZ:Ketoconazole

x£3 AEW2-1 R 22 M@mERGZEARKE MICs &
Tab 3 MICs of 22-1 and 22 for fluconazole resistant strains

(pn/ug sml™ D)

Straing 22-1 22 FCZ 1CZ KCZ
MICso MICso MICso MICg MICs, MICg MICs MICs, MICs MICso
01010 <0.125  <€0.125 <0.125 0.5 0. 25 =>64 <<0. 125 =>64 <0.125 2
0511655 <0.125  <€0.125 <0.125 0. 25 0. 25 =64 <<0. 125 =>64 <0.125 8
18 <C0.125  <C€0.125 <0.125  <C€0.125 0.5 =>64 1 =>64 <0.125 4
25 <0.125 0.5 <0.125  <C€0.125 0.5 =>64 <0.125 =>64 <0.125 8
12 <C0.125 0. 25 <0.1256  <C0.125 0. 25 =>64 0.5 2 <C0.125 8
8 <0.125 0.125 <C0.125  <C€0.125 0. 25 =>64 <<0.125 <C0.125 <C0.125 <C0.125
103 0. 25 2 <0.125 2 0.25 =>64 <<0.125 =>64 <0.125 <C0.125
333 <0.125  <€0.125 <C0.125  <C0.125 0. 25 =>64 <0.125 >64 <C0.125 8
300 <0.125 0. 25 <0.125 0. 25 0. 25 =>64 1 =>64 0.25 16
255 <0.125 0.5 <0.125 0.5 <0.125 =>64 <0.125 =>64 <0.125 <0.125
24 <0.125 1 <0.125 0. 25 1 =>64 <0.125 =>64 <0.125 <0.125
050308 1.0 4.0 2.0 2.0 =>64 =>64 =>64 =64 16 32

FCZ . Fluconazole; ICZ: Itraconazole; KCZ: Ketoconazole
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Tab 4 MICs of tetralin compounds for other strains except for Candidal albicands

R4 HEEEIEAXTREH MICs B

(o/pg + ml™ 1)

Cp 0406392 Ct Cn Tr 0501124 Af 0504565

Compound

MICs MICso MICso MICgo MICso MICso MICso MICso MICso MICso
21 8 8 16 16 16 32 8 8 4 16
23 4 16 16 16 4 4 4 16 8 16
24 8 8 16 16 16 >64 4 4 4 16
28 8 16 16 16 4 8 0.5 2 16 16
29 8 8 16 16 0. 25 0.5 0.25 0. 25 16 32
32 0.5 2.0 16 16 <0.125 0. 25 0.25 2 8
33 4.0 8.0 32 64 8 8 4 8 16
36 32 64 16 16 8 8 0. 25 4 16
36-1 4 16 32 32 8 8 8 8 32 32
31 2.0 4.0 8 8 0.5 1 0.25 1 8 16
31-1 1.0 2.0 16 16 1 2 <C0.125 0.25 8 16
26 0.5 2.0 8 16 2 2 0. 25 0.5 64 64
26-1 <0.125 0.5 4 16 1 4 0.5 0.5 16
22 <0.125 <0.125 8 16 2 4 <C0.125 <0.125 32
22-1 <0.125 <C0.125 1.0 16 4 8 0. 125 0.25 16
34 0.25 2.0 4 8 0.5 0. 25 0.5 0.5 16
34-1 0.125 2 4 8 1 1 0.25 1 16 32
114A 2.0 4.0 16 16 8 8 1 2 16
115B 4 8 4 8 0.25 0. 25 0. 125 <C0.125 16
116A 05 1.0 4 8 2 4 2 8 0.5 4
113B 8 16 16 32 8 8 1 4 16 32
FLC 0.5 1.0 1.0 1.0 0.5 4 2 2 16 =>64
TER <C0.125 <0.125 <0.125 <0.125 <0.125 <0.125 <0.125 <0.125 <0.125 <0.125
AMB <0.125 0.125 0.5 1 1 1 4 4 <C0.125 0.5
1CZ <0.125 <0.125 <0. 125 <C0.125 <0.125 <0.125 <0.125 0.5 <0.125 0.5
BER 16 32 64 =64 64 64 64 =64 =64 =>64
KCZ <0.125 <0.125 <C0.125 <0.125 <0.125 <C0.125 <0.125 <0.125 0.25 0.5

CP.Candida parapsilosis; Ct:Candida tropicalist; Cn:Cryptococcus neo formans; Tr: Trichophyton rubrum ; Af:Aspergilcus fumigatus.
FLC:Fluconazole; TER: Terbinafine; AMB: Amphotericin B;ICZ:Itraconazole; BER:Berbering; KCZ:Ketoconazole

2.2

test)

MG 4K B K % B (agar disk diffusion
LA 980 R WA U P I PR s M 1 A BR T Y0109
YER EZEVR AR, AT T IR AR AR 7 9 s 50

LI AR B R NEZEEKLEY 22.22-1.31.31-1,
26.26-1.34.34-1 7 E A H 505 i 57 i % 400 5 05 1,
A7) 300 2 00 1 B A R T RORE s (R 2)

& 2

HIEY RN EMSZEZLLEY 22.31-1.34 26 WRERFE RO SHKEFHE KL
Fig 2 Agar disk diffusion assay in testing the sensitivity of FLC sensitive strains to compound 22,31-1,34 and 26

Disks impregnated with tetralin compounds,FLC, and the corresponding solvents(4) were inoculated on SDA agar plates,namely, 0. 08 ng (1),

0.02 pg (2) of compounds and 0. 08 pg FLC(3). A,B,C,and D represent compound 22,31-1,34,and 26, respectively
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2.3 EFE A K & E B (time-growth curve) UL
Kl 3.4,

30 = Bhok

-&- 22 (6.0 ug/ml)
2.5 | - 34040 pgiml)
- 26/(6.0 pg/ml)
2.0 | -« PLC(I6 pg/ml)

Dem
Ln
T

Time (t/h)
3.0 = 31-106 ngml) - KCZ(6.0 pgiml) B
% 26-106.0 pg/ml)  —- Blank

2.5 [ n-1e0ugml) B FLC

Dex
i

o L ')'\r L L S
36 12 24 28 34 48 54 75
Time (#'h)

B3 SEMEEE Y9 ENSERUENEMEMR
RE¥H 6 pg/ml, BEMKE 16 pg/ml B H9 B 18-
ERKHZEE, Y0109 BEFIREH (1~5) X10°cfu/ml

Fig 3 Time-growth curves of Tetralins, FLCs and KCZ
obtained by an initial inoculum of (1-5) X 10° cfu/ml
The effects of FLC 16 pg/ml, tetralins 6 ug/ml against FLC suscepti-
ble C. albicands Y0109 were tested

3.0 & Blnk —& K (60 pgmly
= 22-1 (20ugml}  —o- AMB(20 pg/mi)
- 22-1 (60 ugml)  —e- AMB(6.0 pgml)

5 F = KCZ (200w

Do

Time (/)

B4 SEFEBMZEARIKRE 01010 7 22-1 FEHEM
FHEEE BRESDHA 2 pg/ml, 6 pg/ml B H Bt 8-
K HZR,01010 BVEEFIRE A (1~5) X 10° cfu/ml
Fig 4 Time-growth curves of KCZ,AMB, and 22-1
obtained by an initial inoculum of (1-5) X 10°cfu/ml
The effects of KCZ, AMB and 22-1 2 pg/ml, 6 pg/ml against FLC re-

sistant C. albicands 01010 were tested

iR WA AFE LAY 22,34,26,26-1,34-
1,22-1 J 31-1 XF 3805 e B0RR (1 A BRI Y0109 B8
fiE 11 B8 F U (P<<0. 05) , 3F HAL & 31-1 (41
I )3k 54 h BB A0 4 22-1 X 6URE WA T 245 1
AR L2 B SR R TE ML JF R TR Rk (P <
0.05) HE T M PR R (P<<0.05),
2.4 BEEWMAMERAFR
2.4.1 MERMEREHBEEX X 2 MR
S ERH 01010 M 0511655 S AR 285 X0 0 i T 4
i T 1 7% 8¢ DU R 28 25 5 AN TR FBIL ) A e 0 7 24 Bk
BIE BR85S R (R 5) XK Y5 /N BE ik ok
R ZEoF A A = AR EE . Hh kG 26 5
FrHEZEIS I L 26 19 MICs fH AT AN 4 pg/ml F B &
0.062 5 pg/ml, F¢ L ZE 5% MICs 7] A 8 pg/ml T
&2 0.5 pg/ml, FIC i 0. 078526 5 /NBEf K ] B
26 1 MICsfHRTM 0.5 pg/ml FREZE 0. 031 25 pg/
ml, /NEEBH MICso (T M 32 pg/ml TR 2 pg/ml,
FIC } 0. 046 88, HAR#E AP EI RN . (HA, WA
28265 AMB SRR SR T8 RO
2.4.2 FJRFIA K4 SE B ARSE L JRURE e
i 257 01010 AR B L Bk B2 (1~5) X 10°cfu/
ml ¥ 524 BT 16 pg/ml B H 2855 80/ BE i
#) YEPD [ A5 35 3 (YEPD W F & 2 % Biig) 4
. KEFR 48 h i KB 5 /N BE G K R B, D A 22
2P0 TR B AR S A RS B L R TS B 25
(R s SR ZEF N WA 2SR M B AR S
25 A WE R I (E 5 Hid 26 1 26-1 W E
FLAR IR W R AR S B
2.4.3 B HAME LARURBRET 2506 K B &
PRIA 0511655 F S 2 ZEHF 5% 18 bk . R FH B 25 48 1 45
ik Se g it — 0 B a8 A R 8B ) 5 R L 2807 Bk
BB RN (] 6) . 45 5L B0 M & s H Y (2R
KALE Y 26.34,22.31-1 555 b 25 55 1 & B0
BIMEVER . 26.34 5 5F H Z8 S5 1K A5 0 1 B A 22
Ab IR LY 90° H M IR L 22.31-1 545 L ZE R I
10 T A 58 A O R B 2595 Ak 22 B R R B K%
AR R WIAEAE D FIVE

3 W it

LT AR S0P A 10 X 25 4y S0 e S AR 1 T
TR T 5 245 ) 1) S AT A B R B (MIC) , MIC Bl
RETTEAR 2, BB W AR BEE L F AR BUIR R
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Tab 5 In vitro interaction between Tetralins and TER, BER,AMB or FLC against FLC resistant strains
(o/pg + ml™ 1)

Strain Comp A MICgo A Comp B MICgo ® MICgo AT FIC Interpretation
0511655 TER 8 26 1 0.5.0.0625 0.078 Synergy
0511655 TER 16 22 0.125 0.5, 0.078 0. 094 Synergy
0511655 TER 16 34 1 2,0.125 0.25 Synergy

01010 TER 16 34 4 0.5, 0.25 0. 094 Synergy

01010 TER 8 22 2 0.5.0.25 0.187 5 Synergy
0511655 AMB 0. 64 26 4 0.32,2 1.5 Indifferent
0511655 AMB 0. 64 34 4 0.02,2 0.53 Indifferent
0511655 FLC 64 34 2 2,2 1.03 Indifferent
0511655 BER 32 34 0.5 1, 0.031 25 0. 094 Synergy
0511655 BER 32 26 2 1, 0.031 25 0.046 88 Synergy
0511655 BER 16 22 1 1, 0.031 25 0.093 75 Synergy
0511655 BER 32 31-1 2 1, 0.5 0.281 3 Synergy

MICgo® and MICgo®, were the MICgy values when using A and B, respectively. MICs*"? values were the MICgyvalues when A and B were

used jointly
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Fig 5 Agar disk diffusion assay testing of interaction between tetralins and TER against FLC resistant strain 01010
Disk impregnated with tetralins and the corresponding solvents(5) were placed onto the inoculated YEPD agar plates, namely ,8 g(1,3),16 pg
(2,4) of compound 26(A1,A2),26-1(A3,A4),34(B1,B2),34-1(B3,B4),22(C1,C2),22-1(C3,C4),31(D1,D2),31-1(D3,D4)
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Fig 6 Agar disk diffusion assay testing interaction between tetralins and TER against FLC resistant strains 0511655

Disk impregnated with tetralins(2) and TER (1) were placed onto the inoculated SDA agar plates,namely; 0.4 g TER, 0.2 pg 26(A),34(B),
22(C) and 31-1(D)
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