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Study on FO1-195A, an Aldose Reductase Inhibitor
from Metabolites of Microorganisms

REN Xiao, DONG Yue-sheng, ZHANG Hua, LU Xin-hua, ZHENG Zhi-hui, LIU Mei, HE Jian-gong
(National Microbial Medicine Engineering & Research Center,
New Drug Research and Development Co., Ltd. of North China Pharmaceutical Corporation,
Shijiazhuang 050015, China)

Abstract: A high throughput screening method established by us was applied for screening aldose reductase
inhibitors from thousands of strains of actinomycetes and fungi, as a result, a strain, FO1-195 with the positive
activity was picked out. The culture broth of the positive strain was purified by solvent extraction, silica column
chromatography and ODS HPLC to get an active compound named F01-195A. The compound showed strong
specific inhibitor activity against aldose reductase with ICsy of 57.2 pmol/L. By the physicochemical data of
UV, MS, NMR and so on, the structure of FO1-195A was determined as the same as Flavomannin, which was
reported as a lead compound to promising drugs against the human malaria parasite.
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1 #H#E57%E

1.1 #FEARER

MEEMEEREKRREEZH FBESHN T 5, HEe Sy ERAERORE=Y.
1.2 FERFLE

B 0 T I (A SC 3 4 AR SRR AR P R B, R BR R 4% 7 R T IE A DEAE-cellulose A i 4k 15 3)) ; 4
i NADPH(It R AR A B AR A F) ; SBRE R HHMEXY W E Sigma 2 .

Victor2 1420 Z I HEW & (X (£ E PE A #]) ; P EAE 4 B #l & £ 4% (F+ BUCHI 24 #] ) ; HPLC & 40K
F AT M H % RS (EE Waters 2 6 ); ZMD Micromass i #% X (ESI-MS, % E Waters 2 & );
INOVA-500 MHz#: f# 3£ 4R Y (Varian 245 ) .

1.3 BESEE R E 0 605 75 0 E

1.3.1 BEREAFHEMNEREE BXBM4)RENTERSE, FZESTHERME. WEREE. 7

NADPH 77 F AR f# 4L DL-H i B 8 J& 5 H W, W 6f NADPH # 4k 5 NADP* , i i Jf & NADPH 7

340 nmAb A FFAE R Y, 7T LA SE 340 nm Ab Y6 A T REGE R, W B E AR MTEW . ELBEAME T, E min

Wb 0.001 B 07 A WK B RE SN — N EHE 51 (u).

1.3.2 BHEARHBWHANEENZ N WEEREPRRESETRERATHES . K7 96 FLAR H it

7. RSP A NaPi 28 0¥ (60 mmol/L, pH 6.2) \i& & K BE B FIRE F 1 DMSO %4, 3% 50 uL; 4 BB AL LA

DMSO 8 # H & 59 DMSO % ;25 B 1L LA DMSO R # 5% # DMSO % 3F LA NaPi ZEmp S BE . 7

37 CHRIE 15 min, FFLAIA33.5 uL Li,SO,(1.2 mol/L),8.5 pL DL-H i B (36 mmol/L) 1 8.5 L. NADPH

(1.5 mmol/L) , FIE R ML . A Victor2 1420 £ I B8 < X 2 340 nm £b4F min OD HA /D& AA.
I=[(AA XTHE — AA #EL) /(AA XTI - AA FH) ] X 100% .

1.4 EB F01-195 %3

KRR FOL-195 RIEEM TR FREFRE(RE BN 0EM 2%, HEME 1%, HE9H 0.2%,FHF
$10.6%, B 0.5%, CaCO;0.2% ,MgSO,-7H,0 0.1% ,NaCl 0.2% ,pH7.0),27 T ,220 r/min ¥3 3 d.
W 1% EMBEMAEEERE(RESE KK 97.5% , HEVH 2.5%) 27 THFE 14 d.

1.5 FO1-195 BRI S &

FO1-195 RYEMAIEFRY 2 ke, FH 6 L ZBR ZERH M, WEFR LM BIRE G MR 11 g. EiRMEY 2L
REBCAE (93.6 cm X 50 cm) 3%, F A — FEEAS VR, & G 40, R R T X TGt 4 4 S O 2 ) 2 Y
ODS HPLC #4788 20 2 #1434 % CH;CN + H,O(35+65), W# 4 6 mL/min, KK % 281 nm],
A1 MNMEEAEY FO1-195A(62 mg) . F F§ HPLC 247, 7E 210 nm &b R A i AU — 1L 2 0148 FO1-195A 46
BER 98% .

2 SEBER

2.1 BELIEBEENESR
ERERYKEMSERNNEELAGT, BN EBELRBNREXREMNEEEME, WHE 1. 45
FH EELRENERERERE0~1.00 g/LASEHE N (WERFHNEEXER,R?=0.997 3, BHA%ER
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1T BRSSO ok W RO B BEAE SRR 41 77 FO1-195A YB3

PR R PR R RV EE N 0.36 /L.

2.2 L& FO1-195A B RMLFELEH
FO1-195A FE WAL, 574 T H BE. K N ER S0 . ESIMS

ME LR BRZE YR F &R 546. H'H NMR,"C NMR,

DEPT,HSQC,HMBC Ff*} 43 FREHEN , &L & Wil g R A 2 4

MR HBH X RGBT 134 H, 1540 C, Kb F

3AMEER T FROERR, 7T AT EFSONEMK, 1 NMERAEK. 24

\
CH,,1 4 CH; f1 1 4 /c —O. L85 Fig S AR

SHT 5 SCER[6 — 713 BB, B F FO1-195A 4% F 2 3 CyoHysOro» 1
FEM 5B MM LS Y Flavomannin A [f] , Flavomannin & # 4R &
ERTHERGYR R EY . Z A A P 3 BB I 5 B B 30 08 ko L WAl , b 5 A 2,
¥ %5 6,6 ,7,7 -Tetrahydro-1,1",3,3',6,6", 9, 9"-octahydroxy-6, 6"-dimethyl [ 2, 2’-bianthracene ]-8, 8" (5,
5'H)-dione. FO1-195A 5 Flavomannin AJ'H F1C NMR 4% H 48 W2 1, IR BILHER i W% 2.
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Fig.2 Structural formula for F01-195A
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Tab.1 'H and '>’C NMR Assignments of FO1-195A and Flavomannin(DMSO-d;)

g 3u(F01-195A) 3c(FO01-195A) 3y (Flavomannin)
1 156.9 -
2 107.3
3 160.8
4 6.645(1H, s) 101.6 6.60
5 2.919(1H, d, 15 Hz), 3.008(1H, d, 15 Hz) 42.4 2.89
6 69.6
7 2.686(1H, d, 17 Hz), 2.922(1H, d, 17 Hz) 50.3 2.72
8 202.8
9 166.0
10 6.860(1H, s) 116.0 6.78
4a 139.8
8a 107.6
9a 106.0
10a 136.6
6-CH;3 1.307(3H, s) 28.9 1.27
1-OH 9.875(1H, s)
3-OH 10.061(1H, s) 10.12
6-OH 4.898(1H, s)
9-OH 16.503(1H, s)
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& 2 F01-195A # Flavomannin B ¥ L & R
Tab.2 Physico-chemical properties of F01-195A and Flavomannin

L&Y AR Apax (EtOH) /nm MS (m/2) 43 F
F01-195 H B R 236, 281, 326, 337, 417 547.4 (M+H)(ESI) CaoHa6019
Flavomannin HAMK 236, 281, 326, 337, 417 546(M)(EI) C3oHz5040
2.3 (L&YW FO1-195A XTS5 IR 8 A9 30 1 i 1% 100 1
A Y FOL-195A X B 3 I Bl A 490 1) 125 #) U %0 |
LR BE 3, ANE 3T LE S, k&Y FO1-195A Xf
BRELIEBEAEFNBKRBEOMFIER, K ICoH < 50T
57.2 pmol/L. & 40
He
® 20}
3 it
S TV R TV R T )
WA ARI PR T BIR BB T A IF R c(F01-1954) / (umol- L")
BB LT ARI B R LR R 5 Bl R A
4, SEep KA B A AL T EL B TR A R M3 FOLISSAHMMER WA B

Fig.3 Inhibition activity of FO1-195A to aldose reductase

FRAHARBREWERER, B2 R 2, AT
DAF) F 3R A3 Rk PR A Ak e R B A B AR 9 ART LA 88T MR 5t

R T AR AR A 7= A v R S T A4 T S SR ) R, B ST T X A A S Y R A T 8 ) A 7R 5
B BA K FOR B L LR 96 FLIRE:, TSR BR T 10 £5. A% 0 o 15 3 % B iR R
B A 5 YRR /E B4 89 FO1-195A,1Cso2h 57.2 umol/L. 3@ X% AL -& Y i 5 4h BRIt B 5 3L 3
I, B T HAL S 450, K4 M 5 B 5116 &% Flavomannin A IR, %L &9 BB HLE R d %,
Ve RIESK B B VA 25 9 AT B 2 18

AL A Y T A T R O OB R B 2 B B ( Talaromyces wortmannii (Klocker) ) , {28 F F E 4L
HMEEEEER ST EMED T O, BEHS NI CGMCC 1224. ZHEM A =B AR, I F LG EA
U, EY FOL-195A F=B E 8@ , 5 X AR M F &0 TR, A M5 7.

124 LAY FO1-195A X B IR R A4 ) 15 M B P9 A8 R DL HRGE . & 0 25 B RN 2 B JR DA R W 308 D g
R B RA R — SR, A BRI RS YN IT RIRE R R I RN AT T —ENERE.
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