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Abstract

Twenty four fractions by solvent extraction and/or acid precipitation from fruit body and culture broth of Inonotus
obliquus were prepared, and their inhibitory effect against acetylcholinesterase (AChE) was investigated. Among
these fractions, acid (1 M HCI) precipitates from cell-free culture broth and fruit body exhibited the highest inhib-
itory effect on AChE in vitro. Acid precipitates inhibited AChE activity in a concentration-dependant manner and
IC,, values of both acid precipitates were 0.53 mg/mL. The inhibition pattern was general non-competitive inhibi-
tion. The energetic parameters were also determined by dual substrate/temperature design. Both acid precipitates
increased the values of Ea, AH, AG and AH* decreasing the value of AS for AChE. The results implied that the
acid precipitates from 1. obliquus increased the thermodynamic barrier, leading to the breakdown of ES complex and
the formation of products as inhibitory mechanism.
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(Dunbar et al., 2006).
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Fig. 1. Fractionation of fruit body, mycelium and cell-free culture broth from Inonotus obliquus by various solvents.
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Table 1. Yields of fractions obtained by various solvents.

Fractions Yield (%)
Mycelium
Water extract (30°C) 30.7+1.4
Hot water extract (100°C) 36.1£1.2
Ethanol extract 20.7+1.1
Methanol extract 17.4+0.9
Acetone extract 22.5+0.9
Water extract after ethanol extraction 50.1£2.6
Acid precipitate after water extraction 24.4+1.1
Supernatant after acid precipitation 1.9+0.01
Cell-free broth (freeze dried)
Acid precipitate 96.5£1.6
Supernatant of acid precipitation 1.1£0.01
Ethanol precipitate 49.5+2.1
Supernatant of ethanol precipitation 57.7£1.9
Methanol precipitate 29.1£1.0
Supernatant of methanol precipitation 754422
Acetone precipitate 61.4+1.6
Supernatant of acetone precipitation 37.6+1.0
Fruit body
Water extract (30°C) 13.84+0.9
Hot water extract (100°C) 14.2£1.0
Ethanol extract 0.5+0.03
Methanol extract 0.5+0.01
Acetone extract 1.1+0.02
Water extract after ethanol extraction 10.6+0.6
Acid precipitate after water extraction 13.3+0.5
Supernatant after acid precipitation 0.04+0.0

oA acetone, EtOH & MetOH 52| f7]&ufj&=o] it}

HAurd o 2 ikl B3 o) go] H9h=d, 3] uj
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Fig. 2. Screening data for inhibition effect of fractions obtained
by various solvents on AChE activity from Inonotus obliquus.
Concentration of each fraction was 0.4 mg/mL.
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Fig. 3. Dose-dependent inhibitory effect of AChE activity by
acid precipitate of cell-free broth (A) and acid precipitate of
fruit body (B). The inhibition efficacy was expressed as a
inhibition percentage of enzyme activity compared with the
control value (100%).
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wAle] zpAA o} A B5FEE 2 ujdoide] 2
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Fig. 4. Lineweaver-Burk plots of AChE as a function of
substrate concentration in the presence of inhibitor for acid
precipitate of cell-free culture broth. Inset represents initial
AChE velocity Vs. various concentrations of acethylcholine
iodide.
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Fig. 5. The secondary replots of the Lineweaver-Burk plots.
Intercept (A) and slope (B) of LB plot vs. concentartion of
inhibitor for determination of inhibition constants.
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Fig. 6. Activity of AChE in the absence and presence of acid
precipitate of cell-free culture broth (A) and acid precipitate of
fruit body (B) at dual temperatures (20°C;40°C) under dual
substrates conditions (0.05 mM; 0.5 mM). H, M and L mean
higher, moderate and lower, respectively, while S and T mean
substrate and temperature, respectively.
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Fig. 4¢] A5E ©] &35} Al-Jafari et al(1997)2] 4]0l
9]&] 92 Michaelis-Menten 4~(K,) 2 maximum veloc-
ity (V)= Table 29} 7t} Incubation 2% 2 A3 A| <]

S SBEE KRS AAKCB, ¥, % 2l
ALk ol A2olA AsAle] FErt Fhgel weh S
o} 714 9] 18l (affinity)’} 7HAFS oJn| St} B, Table
29 A3E Kamal 5(2000)2] ¥l Wl AG AH, AS,
Ea 2 AH*9} & @93 WHEEE A& d3=
Table 32} 72t}

B AIHAE A5 AChEC thsle] AG AH* % Ea]

e 7zt 2,60, 3.8 1) 2 3.6 ASAALH, AS ol
st e oF 1389 PAaEAE YRSt ol2d 4
e

F> AChEQ] v A AsAZ dz] 4#* tacrineo| L}
cyclophosphamide®] X239} A8} tH(Kamal et al., 2000;
Kamal, 1997; Al-Jafari et al., 1997).
AH* (heat of activation)2] ZF71= Aol el A F
shebAghe] A%, b2 2 9 93 ol o s
o, Aol e EA19 ifr & HE
7he 2B E©] AChE +29] dA e T2 )
Res ougtt. & st (Eay= Fuivks 5 S5
wolof = doshy] el xR, o]9] F7h= AChE-
Acethylthiocholine iodide complex2] €84 =] ZH
S Z7MA S 2)m| gtk (Kamal et al., 2000; Kamal, 1997).
wetA olE dJTH w7 WHEE FTHAI AL
Kamal et al.2] B.3(2000)°] 7128 uf As)A|=A] vl o]
A AHAAE F AEA dFFE £ 4 IHE0
AChE?] €934 barrierE 45 A1A ES complexZ9] 7
$HE oAl vkeH, ol wet A& S Adlete

Table 2. Michealis-Menten constant and maximum velocity for AChE in the absence and presence of acid precipitate of cell-free
broth (top) and acid precipitate of fruit body (bottom) at dual temperatures and substrates conditions.

Temperature 20°C 40°C
Inhibitor conc. (mg/mL) 0 0.2 0.4 0.8 0 0.2 0.4 0.8
K, (mM) 0.0361 0.0414 0.0632 0.1043 0.0452 0.0463 0.0631 0.0690
V.7 (WM/min/pg) 0.0527 0.0485 0.0456 0.0324 0.0670 0.0615 0.0487 0.0363
Temperature 20°C 40°C
Inhibitor conc. (mg/mL) 0 0.2 0.4 0.8 0 0.2 0.4 0.8
K, (mM) 0.0361 0.0390 0.0620 0.1030 0.0452 0.0440 0.0620 0.0701
Ve (MM/min/pg) 0.0513 0.0454 0.0433 0.0313 0.0670 0.0620 0.0459 0.0361

K and ¥, values were determined according to the following equations (Al-Jafari et al., 1997):

max

K, =[{(sV)(s,= s}/ {(sy/v,) = (8,V D=,
V= VA(55/V5) = (,/V,/(s,— 5))}

In the above equation, s, is the lower (0.05 mM) and s, is higher (0.5 mM) substrate concentration, and v, and v, are the initial velocities at the respective

substrate concentration.
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Table 3. Comparative data of energetic parameters for AChE inhibition by acid precipitates of cell-free broth and fruit body.

Thermodynamic parameters Control (No inhibitor) Acid precipitate of cell-free broth  Acid precipitate of fruit body
AG (kcal/mg/L) 1.35 3.50 3.50

Ea (kcal/mg/L) 8.43 30.35 30.34

AH (—kcal/mg/L) 0.84 13.12 13.22

AS (entropy unit) 0.80x107 0.61x107* 0.62x107

AH* (kcal/mg/L) 7.89 29.86 29.80
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