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Studies on the Screening of Bioactive Compound Acting on Intracellular
Enzymes from Natural Products and Its Mode of Action : Inhibitory
Component of Puerariae Radix on Alcohol Dehydrogenase Activity

Hyun Joo Lee, Min Ah Oh, Young Hui Choi and Kang Man Lee”

The Research Institute of Pharmaceutical Sciences and College of Pharmacy,
Ewha Womans University Seoul 120-750, Korea

Abstract — Puerariae Radix is one of the medicinal plants used in oriental medicine for hangover. It has
been claimed for several pharmacological effects including anti-alcohol abuse, antidipsotropic activity and
anti-alcohol intoxication. In connection with Puerariae Radix effects, an activity-guided purification of active
substance on alcohol dehydrogenase (ADH) was carried-out. The most active compound was isolated as
puerarin (Cy,H,,0), molecular weight 416. Puerarin inhibited ADH noncompetitively against ethanol or

NAD™.
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Table I- Assignments of the 'H and C-NMR spectral data of Puerarin

BC multiplici 'H(ppm
N““‘B,‘g of 8"C obtainedpfror;y 613Ca) 813Cb) ob?aim(alt)ip fr<):>m assignments
(ppm) DEPT (ppm) (ppm) HMQC
C-sugar
1 61.0 t 61.1 61.3 3.69/3.50 6"
2 70.1 d 70.5 70.5 3.24 4"
3 70.4 d 73.2 70.8 4.09 2"
4 734 d 78.6 74.1 4.80 1"
5 78.7 d 70.5 79.2 3.27 3"
6 81.4 d 8L.7 81.6 3.24 5"
Isoflavone
7 111.9 s 1125 111.9 - 8
8 114.7 d 114.8 115.1 6.80 3,5
9 115.1 S 116.6 1174 - 10
10 116.0 d 114.8 114.3 6.94 6
11 1225 s 1224 1229 - 1
12 122.6 S 122.9 123.1 - 3
13 125.6 d 126.1 125.8 7.85 5
14 129.7 d 130.0 130.1 7.37 2,6
15 152.3 d 152.6 152.0 8.27 2
16 156.7 S 156.1 151.1 - 9
17 157.2 s 157.1 157.3 - 4
18 163.8 s 161.2 166.4 - 7
19 174.6 s 174.9 174.8 - 4

®Data from Lee of al. (1994)'"
YData from Ingham et al. (1986)'?
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Fig. 1 — The structure of puerarin. tH(Table 1, Fig. 3). ©l= 29 HLADH A3
ARo7 229 puerarin®] alcohol dehydrogenasec]]
chemical shiftE 23& < 3H(Table I, Fig. 1). A B4 AU 2aA7F FEE 0T 53A (binary

#HZ BN M2 st M -FdE 3 complex)®l] 24310 FA4of i3 ZEAY Ha £
puerarin®]] th3t T 7t alcohol dehydrogenase 13| A ZEA o)F H3AeA 7]l S Aslgho

Table II - Inhibition studies of Puerarin were performed at 25°C in 33 mM sodium phosphate (pH 8.0) containing 0.25 mM

EDTA
Substrate . ) B o
- - Inhibitor Enzyme K. K Kj V  Pattern
Fixed Varied

C,H:OH (20 mM) NAD* (20-200 uM) Daidzein HLADH 35.874 63.380 64444  5.460 NC
NAD* (1 mM) C,H;OH (1-5 mM) (0.00-62.95 uM) 1561 33941 85814 7.075 NC
C,H:OH (20 mM) NAD* (20-200 uM)  Genistein HLADH 32.075 47.001 61963 4.707 NC
NAD* (1 mM) C,H;,0H (1-5 mM) (0.00-39.79 uM) 0958 35.853 54.874 6.264 NC
C,H:OH (20 mM) NAD* (20-200 uM) Puerarin HLADH 31.093 46.204 98.122  4.879 NC
NAD" (1 mM) C,H:OH (1-5 mM) (0.00-82.21 uM) 0728 27380 70.720  7.020 NC

C,H:OH (20 mM) NAD* (0.05-1 mM) Puerarin  Rat liver cyto- 0.112 11535  252.14  5.078 NC
NAD* (1 mM) C,H;OH (1-5 mM) (0.00-102.76 uM) solic fraction 0479 64.905 179.92 6.729 NC

3Slope inhibition constant
YIntercept inhibition constant
9NC, noncompetitive inhibition
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Fig. 2 — Inhibition studies of puerarin were performed at 25°C in 33 mM sodium phosphate (pH 8.0) containing 0.25 mM

EDTA. Horse liver alcohol dehydrogenase was used as enzyme. A: Puerarin 0.00~82.21 M (H: 0.00, @ :
20.55, A: 41.11, ¥: 82.21 uM). B: Puerarin 0.00~41.11 uM (H: 0.00, @ : 20.55, A: 27.40, ¥: 41.11 pM)
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Fig. 3- Inhibition studies-of puerarin were performed at 25°C in 33 mM sodium phosphate (pH 8.0) containing 0.25 mM
EDTA. Rat liver, cytosolic fraction was used as enzyme. A: Puerarin 0.00~82.21 pM (IE: 0.00, @ : 41.11, A:
61.66, ¥ : 82.21 uM). B: Puerarin 0.00~102.76 pM (W : 0.00, @®: 6166 A: 8221, ¥V: 102.76 uM)
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