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B OE: KEET OB RFRT —M o dEFEEITH N AT H PW0852, RIBH AMIE. B
HFAE . A R A ALSFAER 16S IRNA 7SI AB MU 547 5 2 4800 K 75 ik, #1 FIE B4R PW08S52 A %
K4t BB (Streptomyces lavendulae). ZH % 10 L K BEHEK-F X B, XBERPTRE—ZF4 -tk
FrEadp kA, RABILEHR AR, BF MG R W AL AT IR 7k, A PW0SS2 XBER T 4 B
FFAFIRAR o-bE B B 7 4] 7] GIB852. GIBSS52 *f AR MR a-7E B Fn o- Z 5F 42 Ba AR A B 4937 )
AR, Foxt & 3F 4B B o 4 ) M TL B ) B 49 T B B B AT B ) R4S 7 BR 5% 28.7 12, WAt a-i o BEGY
Frpliadss, @i FRAEAT E R, K o-¥EF 85747 GIB8S2 Al fLah M &5 & f bk 69 75 A&,
AR EER, BA LAV A H ).
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Study of a Novel Strain PW0852 Producing
a-Glucosidase Inhibitor

BAI Fang' ZHANG Qi' PENG Zhen-Zhen® QI Xi-Zhen' BAI Gang'?’

(1. College of Pharmacy, Nankai University, Tianjin 300071, China)
(2. College of Life Sciences, Nankai University, Tianjin 300071, China)

Abstract: Actinomycete strain PW0852 with high production of a-glucosidase inhibitor was isolated from
soil samples. Based on the results of morphological, physiological, chemotaxonomic characteristics and 16S
rRNA analysis, strain PWO0852 was placed within the genus Strepfomyces and identified as the species
Streptomyces lavendulae. After fermentation in a 10 L fermentor, a-glucosidase inhibitors were accumulated
in the harvested broth of strain PW0852. The mixed-type a-glucosidase inhibitor GIB852 we obtained was
isolated and purified after ultra-filtration, nano-filtration, resin-adsorption and desiccation. GIB852 could ef-
ficaciously inhibit human pancreatic a-amylase and o-maltase glucoamylase. The inhibition of maltase is
stronger than the same dose of the commercial a-glucosidase inhibitor miglitol 28.7 times, while the inhibi-

tion of a-amylase is weak. GIB852 could significantly depress blood glucose levels in mammalian systems
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and be developed towards a possible therapeutic agent for diabetes.

Keywords: Streptomyces lavendulae, Polyphasic taxonomy, Fermentation, a-glucosidase inhibitor

oM I RIRE: HATIm RVA T 2 BB IR Y
— 2R TR ERE 25, T A AT b A o A 2R R
RGN o-FETT B, MEZE o-WE 1T R ZBECITER . 5
W S5 ) 40 fife Ay 0 A W, DT U1 ) 2 ARl %) IR g R
REARA IS pE" ) AT I AR R IR BT a-
BE AT Bl A0 N AC R M A F A BT R b
(Acarbose) . 1 ¥% 41 17 ¥ (Voglibose) . K #% 4] [
(Miglitol)® 145, Hodr, Baf - I Xt 3 Ho il Ay 410 1 4
FH B, R XSURH T (e AR T R 2 2040 i ) ) 40 o 6
25 AR 51 JB b 0K A& 20 I D005 B A Bz, TR Ot
Je W 2 110 o Bl SRV PR B G e — 06

R TR T P R AR e R — A
KlE, BARKNAEYSREES, —HUREZEA
A0 BT R R SRAL S W B 6 PR o BT oM At &
B Ui¢ 801 i 4% T (Actinoplanes sp. SES50) ) & I W
7 ARG E R AR BE AT L BT
B, L HE. EEHLIX Y 200 20 RN
L5 3000 ARG R . BB T R BERE SR, D
FH o R T Il A1 o) 550 575 226 A5 78 6 TR ke &2 TR VR A 700
MG, DLkt —Mk o-WEH BS54 6, i
N PW0852, AR 16S rRNAFF A AL 5347 45
Z MBI IEXT AR PW08S2 UEATRIFI4E 52, #iiA
HAPEHAL, SRIGAE 10 L & EEGE K25 88 H kTt
e, X R B T o s alide, BEIR SR o
BEHF M E R GIB852, JfxI GIB852 HEAT 1 HI Ky
WG YE AT

1 R i
1.1 ##

R TR PW0852 TRAK AL 00 %5 I -4 rp 4 47
TEAG . LSRRI, A 18-22 g,
WEHES P, RS Y, SR R B o
s O 3R E AR o-JE K3 i (Human pancreatic
a-amylase, HPA)Fl A\ o-Z 2 ¥ fif (Maltase glu-
coamylase, MGAM) Hy 4% 52 56 =5 5 [ 2 K 4R 15
16S rRNA JFFIIE TAEH FifgA T A /S8R Bl
R BE B (Acarbose, FF ) b 15 [E FF H- = 2 (R {a
AR w77 0y KA S EE 7 (Miglitol, B% ) 4
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2 B 254 BRZAS w7 s A AR S M2 Wil R &
(GOD. PAP iE) Nt A A ) T AR |l i B8
FEE A0 200 8 R 25 4 W A T AR A TR A PR
Al SRR AR A MR T AR
N A Bt

1.2 7%
1.2.1 BE#k PWO08S52 BIZHHZE: TEHETES
RESCHR 81T -

1.2.2 HE¥k PW0852 A EE: TRIK | Sk
LA IR R PWO8S2 RHH L+, #&IK 140 r/min . 28°C
K g% 48 h JG VB N R BEFPF o 78 10 L ASEEAN AL £
AR LB 6 L MHIFAH 5575,
1 x 10° Pa K 30 min J51&8 %1, L 5%HERPE 82 ARh
T, JFUA &, BEFEEL 200 r/min, <& 3 L/min,
7 28°C K 1% 50 h J5 AR K BER(Z 5 1),

1.2.3  E¥k PWO0852 A B2 &+ o-HEE B A&7 BT 5
B KRB Z 5000 r/min {K IR 2.0 20 min J5,
Wk W, Se)a it B 4 15 6000 D i) g 5
11000 D BYAIUERE, WA BA o- W il A 1) 0 P 3
57, P 180 D ZHUEMEVR 4R . VAR 001 x 7 Y
568 BF 25— S 48 W TR R A W B oW SR 550, A
1 mol/L Z/KVEME, WAEEA oWl B0 6 1
g¢e WEMBAWMEEZE L ES, B TR a-b
TR A Y, w4 h GIB852,

1.2.4  o-fEEHEIIHFIIHEBR S AR o
TEAT BRI SR A I 5E o LA 200 pl 0.1% ] ¥ PE 3
RIEY, A 100 uL ZR 50 F6 B o151 10 11 590 7%
W, BEJSIA 100 uL HPA Jji5 8l )i, 37°C %5 30 min
JEBEZKIE 5 min 280k RO, A 50 pL /53 IR,
F 630 nm Ml 5 S ICAEL o LAFI 1 350 ¥k 2 Sk o AR AR, -
T A TR 140 R 5 0 SR N A AR A AL, 428 i 3R AR Y
i h 4 .

XN -2 ZEEER A SOR B E . LA 200 L
0.1%Z 2R IEY, WA 100 uL RANFEFEE o-FFTT
BRI R, FEJS A 100 uL MGAM Ji3 3l 2 i,
37°CHEE 30 min J5 ¥ KIS 5 min &1k 0, HUS0 uL
TS 7 8 ) R e AR SR AR B DU A 490 nm I UM,
PSR 3 1 DL 8 W A A1 12 Wit 5 & i R 156 B
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1.2.5  o-#EE BN 3 B f5 L5 F+ 5 A9 30 H1F
F: B IEE /N R R AL 7S IO IR . BT
BORRAL . KHAE S EELL AT GIBSS2 4, fF414% 10 H.
SEHVHT 16 h AS T AERIK, BRI BT R EO . OK
KA IR GIB852 SR (3 gke)iRse, X/NRHEH
NP, A BITELSZIE 0. 30, 60, 120 min 17 R
JKCR L, FH 86 2 W AR 02 Wi X0 30 00 i 2 2
KA

2 iR

2.1 o-FEEHBEBIHFETEK PW0SS2 AIHE
b 3L

2.1.1 E#k PWO852 B SHFIE SIEFR4FIE: Wb
PWO8S52 7 [l 445 7 5L I 3 3 ML 7Y 1) % 5 o 11 %
FRIE . WA TR0, REW, HABERRMSE
P22 FIE N TR 22, 200 fis i N SR, AUEm 244K
WA, 10000 5T TSR, KAWL KE, T
FER G, T 2B, TRERE ALK, HR
TG IR (B 1) EARFA S ERRE R b, stk
PWO0852 ¥ K HERE, HEFREFEAER 1 IR, 16

R— SRk b, FENEZEIE, B NRIUREG.
SAWL KRR, HFROA FRIRNER, FHEe
JEDB TR AR (0 . fERR 2RI IR 2 1, 77 AR
BEOR,

1 EHRPWOSS2 MEERELMETEMERK
Fig. 1 Scanning electron micrograph of strain PW0852

T A: 200 fE UL B: 10000 54 Hifi L BT

Note: A: Scanning electron microscope (x 200); B: Scanning elec-
tron microscope (x 10000).

2.1.2  FFk PWO08S52 YA TR A4 (L 45 ME SRR FI A AE
510 g 2 iR, PWO8S2 Tl LI sE Ry K . Wik
FEFNBE R, I A AR MBI E; AN RE (I
Wk, ANRBAKMAFYER . bR T AW, LI
B, Bk PWO08S52 ] LI I e, 16
LI PR 5 B 7 AR 5

F 1 Erk PWO0852 7EA[EIEFFE L AYIEFREHE

Table 1 The culture characteristics of strain PW0852 on various agar media

. P2 U2 o
o Substrate mycelia Aerial mycelia "
Media Pigments
One week Two weeks One week Two weeks
Gause’s No. | synthetic . . .
O —— White White-yellow Light-Purple Purple-gray None
Potato infusion agar Brown Brown Purple-gray Purple-gray Brown
ISP4 medium agar White-yellow White-yellow White White None
Czapek’s medium agar White White Purple Purple None
Glucose asparagines agar Yellow Yellow White White-gray None
Tyrosine agar White-yellow White-yellow White White Black

2.1.3 16S rRNA F3IH#7: HHk PWO0852 ) 16S
RNA #% R4 42K 1477 bp, &P 42 #2428
GenBank, & 5% 5 : FJ820336 . ¥ ff 15 Iy 41 5
GenBank {4 % 9 AH SR ES T HLEL, &3 PWO08S2
T Kk 55 45 25 T B (Streptomyces) 16S tRNA ¥4 [H]
PRk A AR i, Hoh 5 IR K5 B (S lavendulae,
o5 BEF371424, TR 3026)HAT 98.6% A AR,
5 Z 7= 4, 5% B W (S. polychromogenes, & 3 %5 :

AY999923, ¥k NRRL B-3032)HIAH UM A 98.7%.
S BT FRHE . BEFRFRE A BRA AL AR, R
FETRAR PWO8S2 143 25 M AV ) 25 1 A 5 5 1 i IR
EYR
2.2 o-HEEESHIEIF AL FFE ik PW08S2 By A B
PR PW0852 I #E AN R W B 7E 10 L A EEINAL
PR RE A B B R BERE T e R, KRR A 2 BT
TNo KBEEISTEMIAT 12 h, Pk PWO0852 &b HE i 1,
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BRGNS, pH PREFEL. 12 h J5, H%E 84 h, &
Pk PWO0852 AbFA K XTEA, FERIHEl, AR K
ok, pH fHE (2 5.9). M 96 h JF4h, Hikk PW0852
HEATRE W IS, TR FRAA, iR me
Tl IR R A BRI A3, [RIEE pH R IR /N FEAIR,
F|35 120 h &b, pH KB E/IMA(Z 5.6), TR B0
Tl BRR R R KA. KRB &g, 908
BH 25 45 IR IO R Ol i 78 A LS TR S R, A5
B H 25 o= BT 00 A R0 M 0 R R W R
200 mg, fiv4 A GIB852, F T JG4LScie/r#r .

R 2 EHkPWOSS2 BAEBA RN SHRIEF BIER

Table 2 The phenotypic characteristics of PW0852

HEAE st FRAE 45k
Characteristics  Results  Characteristics Results
Starch hy- o Fructose w
drolysis
Gelatin lique-
faciton e )
Mu_:k peptoni- + Rhamnose *
zation
Ml?k solidifi- + Sorbitol +
cation
Melanin pro- a Sucrose ¥
duction
H,S production + Galactose N
Growth in _ Inositol +
cellulose
Glucose + Mannitol -
-6
100
~ 80 g
% N
E 8
T 6o S
£ g
€ 40 z
—
= A
o
= 20
ol 40
L 55 ' ' ' ' '

0 24 48 72 96 120 144
t(h)

2 HEHk PWO08S2 B9 & BE 4

Fig. 2 Time courses of a—glucosidase inhibitors production
in fermentation of strain PW0852

TE: —o—: AW % & —m—: 2K TH; —a—: pH {H.

Note: —o—: Total inhibitors; —m—: Dried mycelia; —a—: pH.
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2.3 EFk PWO08S2 AEEFHRY o-HEEEEHIHIF
GIB852 I &I 7E 1%

DL 550 4% B A Ak A, HPA 3 MGAM [ A1 X
T 7 R G\ A b 22 1 300 e AR g 1o il 2 (B 3) . 4%
GIB852 [alFf 5185 Y -5 it 00 ) 371 BT 4 A
o XSOHHE 0 1) 7R K AR B BEEA T L . AnTEl 3A IR,
GIB852 7EMF/KFEXF HPA HA — & MMl 7,
GIB852 FY2J- Kl il e B (ICS0) i by BT - e 11 44.5
£, BRI GIB852 S 3 Moy M 1t 401 o] i P 58 AT = e 4 559
44.5 1%, ¥ 3B B, GIB852 X} MGAM ELA &i5: (1)
MRIFER, 3L 1C50 K A& I RERY 0.035 %, BI[H
FIHEL) GIB852 HKARFNEEXT N a-22 25 Al 1 97 il
PR 28.7 fi%.
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Fig. 3 Dose-dependent inhibitory curves of the inhibitor
GIB852

A X AR a-FE K (Human pancreatic o-amylase, HPA)Y
FIRARI ISR L, B: XA o-F 20 (Maltase glucoamylase,
MGAM) 5]t AR 1 o £

Note: A: Dose-dependent inhibitory curves of HPA; B:
Dose-dependent inhibitory curves of MGAM.
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24 o-PEFEAIGF GIB852 BI A

T HIN GIB852 LEM 7L 3l WK N (B I E
B, Ay BT Es FxF B R4 25 4L (BT R bl . K
M HIBEZHFN GIB8S52 £H)HEAT S Wi b i S ey, U7
INRAEL THIRFI R ENG, 2 h B IR fE . 4
BF 0. 30, 60, 120 min R A] 5 BRI A2 1 2 3 25
W, DLR )5 R A bR, LA OB (B R N AR AR 22
Wil /NS 2 h WA b 2k . aniEl 4 PR, {dhR
/N ERAEVE A HE B S BT LR 5, 7€ 30 min A IR
IKFNEMH, 120 min B IO EEAS B 31 25 IEKOF-, i )
WA o-BEEFEEIHIR A 3 /NG, o e 042
BT WL AR AIGER, 30 min B4 25 20 F2S 0
HE 2 [ () IBHE A A 1B 25 25 5 (P < 0.01); X F 45
R, PR UOMEAL L KA% S EELL AT GIB8S2 417E
30 min A IMBEZKSFAR 24, it 2% 40 i O W 3 1 2%
o B oW EEIN G GIB852 A LA i B 1 B
/N B S IR K, EL S B0 T 25 90 1 e i
RORA S

A —— None

—v— Miglitol
—=— GIB852
—— Acarbose

Blood glucose (mmol/L)
S

0 30 60 90 120 150
t (min)

4  o-HEEESHIG)F GIB852 X IEE /R ¥ET & A F2 NG
Fig. 4 Suppressive effect of GIB852 on postprandial blood
glucose elevation Group in normal mice

3 it

H M 1970 4 B ™ (055 55 T R-468 1) & R
WK BE B-WETT B ) 5 HF LB R (Nojirimycin) LA,
W58 B 22 N T R I h K38 T Acarbose
Trestatins 55 22 Fh e By I O 11 ) I 50) o 7 AR dx 8k
WG A, RE28E TSR, LFLLE
FEEAAT R Wk o

AHEFE LI+ HE 3 2545 B A B FE TR PW0852

MBI G, B el i T AR AE . BE SRR
PR AR AE L B2 16S tRNA A (1 [a) 54 20 #r 45
LI ITIE, B PW08S2 [HKHHIN IR £ K Bk
B FJE, 7£ 10 L & BEREAKT-XF ik PW08S2 it
T R R %, MR B 500 ™ A i B ok R, gk
AREFE R BA = WA BURAE, 15 B2 05 1 il 1
R R R PW0OSS2 AR 4. BlS, KA
— RAVBE IR R AR . BB B s WA vk,
PWO0852 & B H 40 B ARAF IR AT o- 17 il 900 71 591
GIB852, Jf M2 F-H4E T GIB852 X AR
o- VE K AN o- 27 ZF BE A0 A0 AR, S5 R B,
GIB852 X AN WRAR o-JEMBEA o272 ZEWHEEER AT B
R, X 22 ZF O e A P i, L[R]3
ot ) T B BURE D ) 55 K A 21 A 0 5 28.7
5, TN o-VE R Bl A I I SO B 55 o dee i, At /DN B
WETH 520, WESE GIB852 W48 5 s b % i
A S A SR

HH T UE 3 BT ) 700 2 25 4 g R PE AR R, LUt
T X RUBE A il P 5, TR - A T o 4 555 1
BT B0 ) 7K B S T S = ARRTE N
BELRETF, Wik FAR RS S0, RIS T A
S0 RO T3 1 ) GIB852, X 4% 5 v MM AT 335 1Y)
BUERCR, B I RIGITHEIRIG . N REAE 2459 1 7
T, AR A L 0 ) B A A, OGS A
NG R, AR SR A mia.
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