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Researches on Inhibition Kinetics of Pancreatic a-Amylase by Acarbose *

YUAN Xianghua®* ZHOU Yanling GOU Xun YAN Wei
(College of Life Sciences,Sichuan Normal University, Chengdu 610101)

Abstract: To explore the inhibitory kinetics of pancreatic a-amylase by acarbose using potato starch as substrate, human
physiological environment in vitro was simulated and the optimal reaction system of pancreatic a-amylase was established.
Experiments were measured by 3 ,5-dinitrosalicylic acid method and double-reciprocal plot ( Lineweaver-Burk plot) . The re-
sults showed that the activity of pancreatic a-amylase was inhibited by acarbose obviously,and the inhibition was enhanced
with the increasing of acarbose concentration. The half inhibitory concentration (ICy,) was 5.975 x 10 ~° mol/L (3. 854 x
10 * mg/mL). The double-reciprocal plot indicated that the Km of pancreatic a-amylase was 12. 309 mmol/L and the inhi-
bition type is the hybird of noncompetitive and competitive inhibition. It was more sensitive to determine the inhibition effect
of acarbose on pancreatic a-amylase when using potato starch as substrate, the results may provide the basis and compari-
sons for the inhibition research of pancreatic a-amylase activity by other inhibitors. Our research also confirmed that acar-
bose had a strong inhibitory effect on pancreatic a-amylase , which provide a reference for the reduction of side-effects of the
use of acarbose in the clinical treatment of type 2 diabetes.
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LR EEN B RB e AR SR, KR
IR e, Tocue s A il S ETEw , B IR IR AE , T
PC B A 1% 8 BT M I WA E MR o

fitf : JBE it ( cas : BO49-47-6 ) S il T4 IR I, “hy B
LT E i B - TEMG & i 210 U/mg,

By = DM  FF R S (L5 BJ18063 ) , S FEH & 24
PRAGEZ W], B e B TR OS50 mg
2.2 X7

Jt PR 24k B 7= A

10 mg/mL 7 %5 B bR fFE VS W5 1. 2% NaCl %59 ;
BEFRERZZ i (pH = 6.8) ;1 mol/L HCL % ifi;4. 8
x 107 g/mL(10. 1 U/mL) 5 o-TER B 5

3,5-fi KR (DNS) W A% : FREL 6.5 ¢
DNS i F/b K, inA 2 mol/ L & E AL BN R 325
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KA 4 mL AR ZR 0 ~6 5308 3 5l A 10
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0.3.0.4,0.5 mL),2 mL DNS {5, 218K 55 2
4 mL, F25], 80K 5 min B H B E I, KK ESR
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SO (Abs) KA A A BEARAE T L7 2
2.4.2 By e RIE RS A

JR o-JE 3 B 1) e 3 i FE A 40°C, i pH =
6. 8, FeHERN ] A 10 min'™) | D 57 B8 -3
it g A WA 2R o

1) B 5 e i ity ot

K 4mL OWARR ZE 0 ~8 54, /3 Hl A
JEY 2.5 mL,1. 2% NaCl 7% 0. 1 mL, @R th 2%
W (pH =6.8)0.5 mL, FKIK N AZEE7K 0.9 .0. 8,
0.7.0.6.0.5.0.4.0.3.0.2.0.1 mL,$25],40°C K%
10 min J5 57 BRI A 40°C i 1% B B 0, 100
200,300, 400, 500,600,700 .800 pL, 40°C /K%
fiti % 10 min , B F 28 0k ROV e ) S 3
A 2 mL DNS 5], ¥ K 5 min, 23 2 500, 7508
KEFZE 25 mL, L0 S8 HE ,7E 540 nm T 43
PEHC 1 ~8 SAEHIMOGIE (Abs) o DU & (L)
FREARBR , IOGAE (Abs) AR, 22 il Hh 4k o

2) T i R )

K4 mL R BIAR BB 0 ~6 54, 73
A 1.2% NaCl {5 ¥ 0. 1 mL, B2 $h 2% v (pH =
6.8)0.5 mL,#% 0 ~6 BT 43 A AJEY 0.0. 25
0.5.1.0.1.5.2.0.2.5 mL, IZEM /K% % 3.3 mL,
40°C 7K 10 min; TG HNA 40°C RS A B 700 pL
(7.05U) ,40°C Jigfi# 10 min, PO -2 L ROV . Fehm
] B 3 A 2 mL DNS 35, 8K 5 min, ¥
HERERIGEARZE 25 mL, L0 S %E,540 nm
T 1 ~6 SAF IO (Abs) o LUMAJE
Pyt (mL) SR AL bR, WOGAE (Abs) S G AR B, 2 1l
3
2.4.3 MR AE A M o- S0 B 64 4R AF R
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SEHG 3 W DL A B O A5 IO IR R SRS
A 2.5 mL JiE4#,0. 1 mL 1. 2% NaCl %% ,0. 5
mL BEERELZE vhil (pH = 6. 8) , LI KL X o7 e J3 466 J35° 114
BT R ORI, PR 28 IR b 22 3.3 mL, 3B
34215 40°C K 10 min, T AIA Bz Y 40°C i
TR HIBERE 700 pl, 40°CJF# 10 min, B Ff2¢ 11
Mo A3AMA 2 mL DNS 55, ¥ 7K 5 min, & H]
B, EBKERE 25 mL, LA N 2
0 R 0 5 523640 540 nm &I SGAE . IS T
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6.8)0.5 mL, Fi& K IMA 0.0.5.1.0.1.5.2.0.2.5
mL Y], ZEBKEAR R 3.3 mL, 40°C /K4 10 min,
M NA 40°C A 1B 700 pl.(7. 05U) ,40°C filf
fi#% 10 min, BUH 20RO o JTA 2 mL DNS 351,
WK S min, BHI B E M, ZZRKERE 25 L,
DL O 545 A28 R BRI SE R 2H 540 nm AR IR
fH(Abs) o VANEHuk B2 B8 1/ S ] s A A, S
HEERIEC 1/ v AR BT, 2] Lineweaver-Burk X 4%]
£k .

2.4.5 M B F A NAKR E Fo B R T RO AE
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TESNE R FE (IR pH — & A0 , B iR )
i WSS [ v BE B -R B A5 1F T, 1 B R B ¢
W REAF 3R 2.5 x 107° mol/L (i &) .2 x 1077
mol/L (v B ) 17 0 5 JB 3 493 1740 K FG 6 % K
Km”,

IMARHEE (2.5 x 107 mol/L) Bl = I b i fi
o-JE K A L 5 K (1900 7 < SR F 4l 1) 52 A4
Z,EE0~5 824 A 1.2% NaCl %% 0.1 mL,
WEIRERZE vl (pH =6.8)0. 5 mL, FHRUINA K Y
0.0.5.1.0.1.5.2.0.2.5 mL, Jill A B[ J5 4 1 T
L5 ST A N 2.5 x 10 7 mol/ LIV B ) |
R IMAZERKEZRZE 3.3 mL, 40°C /K% 10 min,
WG IA 40°C A 1 BFHR 700 wL(7.05U0) , 40°C
B 10 min, B IFZE ROV o 43 A 2 mL DNS
A, BKE 5 min, B HI B, HARBKEARE
25 mL, DL O S8 oS HXRE, I g SE50 20 540 nm
AR AR (Abs ) .

A HERE (2 x 10 77 mol/ L) Bl = I b I 4 7l
[ ou-TE B it oK DGR 450 K" B0 7 73k ] E o

DA FE B8 1/[S ] s e s, S iy 3 22 {51
B 1/v AR 2 A RV B BT DB 400 6 JR -
VER Y Lineweaver-Burk XU %5l £k .
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FEIA] U, , Bt B S 5 B2 1) 3, JHE X6 g o-UE
it P41 4 38 K, TR o o Bl 1140 T P AR, 100 B
BT W XS IR - UE 93 A B R AR . &t
SRR R B X TR oo TR A9 8 ) R ) v B 1, =
5.975 x 10 ~° mol/L, Bl 3. 854 x 10 > mg/mL,

100
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S 60|
Z w0t
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0 00w 2000 30000 40000
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BIHLA 22 7 20 vy = 18.806x + 1527.76, R* =
0.9951, £k PE 56 R R 47, 11545 5 Km = 12.309
mmol/L,

4000~ ™ 1/V(L * min * mol!)

3000 [~
y=18.806x+1527.76

2000 - R>=0.9951

1/[v](L * min * mol-!)

1000 -

AN N R Y T R N SO B
80 -40 0 40 80 120 160
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BS5 P oY R T A0 it 2%
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S, U INAS [ 9 B2 BT A 00 25 PF L 6 43 S AR
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& 8000
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= 4000
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FEANINA BT~ U5 5 1 B 0y o A5 IR - 3 it
FRK FQH 2 Km = 12. 309 mmol/ L, fif AR B2 B =
Wb (2.5 x 107 mol/L) Ji5 , ik o~ HI3 il A K R 4
Km' = 15.72 mmol/L, Jii A 5 ¥ B BT < 8 B (2 x
107" mol/L) J&, B o3 Hi i 1 K G 3 0 Km” =
18.92 mmol/L, WLELIE 6 AJ 1, A< fin By = I8 4 7 him
AN [ B2 P ] 1S R Ak P Tl 2 20 0 2 i A A2 T 58
TR AT RIBT R O - Ry Bl A A A 2
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