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Abstract

Cholesterol esterase(pCEH, pancreas cholesterol ester hydrolase, E.C.3.1.1.13) which is secreted from
pancreas has been known as an important lipase for cholesterol uptake. cholesteryl acyl esters from a
diet must be hydrolyzed to free cholesterol and fatty acid by cholesterol esterase before the absorption
in small intestine. For the development of inhibitory substances from natural source, we screened many
extracts of oriental herbs for the inhibition of cholesterol esterase in vitro. The ethanol extract of Ephedra
herba showed strong inhibitory activity. Solvent fractionation and silica gel column chromatography with
the extract lead to the purification of the inhibitory principle in Ephedra herba. Crystallized inhibitor
was identified as (-)-ephedrine by using UV, FT-IR, '"H-NMR, *C-NMR and GC/Mass. These results
suggest that (-)-ephedrine can be used as a potential lead compound for the development of inhibitor

for cholesterol uptake by cholesterol esterase inhibition.
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Fig. 1. The inhibitory effects of Ephedra herba on cho-
lesterol esterase activity.
50g of Ephedra herba was extracted with each solvent
300ml for 6 hr and then 100ml for 2 hr at room tem—
perature or boiling point. The filtrate were pooled and
concentrated for assay. 100pg of each extract was used
on inhibition assay.
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Table 1. The inhibitory effects of solvent fractions from
ethanol extracts of Ephedra herba on cholesterol
esterase activity

Amount used Inhibition

Fraction Yield for assay (%)
95% Ethanol extract 346.8g 10ug 85.4%
Chloroform layer Fr. 30.2¢g 10ug 75.0%
CHCIy/HzO interphase 32.1g 10ug 52.3%
Ethylacetate layer Fr. 58.0g Sug 50.3%
Butanol layer Fr. 70.2¢g Sug 65.4%
Aqueous layer Fr. 132.1g Sug 92.5%
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Fig. 2. First silica gel chromatography of EtOAc and
BuOH fraction of Ephedra ethanol extract and
inhibitory effects on cholesterol esterase activity.
Fraction 1 to 11 were pooled and concentrated for next
experiment.
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Fig. 3. Second silica gel chromatography of EB fraction
of Ephedra ethanol extract and inhibitory effects
on cholesterol esterase activity.

Three fractions, EB01, EB02 and EBO03, were pooled
and concentrated.

30

CHCl-MeOHel| 4 EB018 #-&, 9% CHCls-MeOHel A
EB023] £-& 10% CHCls-MeOHell 4] EBO3E #-& A3
oy Zbz} Az 55¢, 15.2g ¥ 36.2g2 ¥l pCEH
o t)& 27} ¥ 89 = s &A-& 100ug™ 56%, 60%
85%ol et A BAdo) 713 $Fslm Fage] wWH
EBO3E £-& &o) A% - o] &3le] o}A] 233l A4
FA-L 243 A7 Table 29 Zsteh. A o 4
vrebd el Zho] op A B o2 AAAIZAE o ek S
ARNES 9L £ YU ohA s ez 2 s
2 AAA s FAFA] 15.1g-2 A%-2 CHCly/acetone/
formic acid® TLCE 333}51& o Rex|+= 2891903 nin-
hydrin ¥%A] A& ¥ah8-2 =9 2w biuret Al g A
E ok ngel §4-2 220~221°Col9 AL IR spectrum
2 ephedrine-HCl 553 9] spectrum¥} Zgt.2vt TLC
o A= ephedrine-HCl E£EH-& YA oA 22 0]
odorm AAH AA L odAdo g BEYL o TFEEA
I e RAE ¥ oeng A4 d& AL e
ephedrine®] & & & 9lglc)h. AAA o2 A& A 7] H-
NMR 2 “C-NMR spectrum-2 Fig. 49] a 2 bg} 292

Table 2. The inhibitory effects of the obtained fractions
from Ephedra herba EB03 fraction on cholesterol
esterase activity

Fractions Inhibition(%)”
EBO03 Fraction 48.5%
Adding Acetone Precipitate 63.6%
Supernatant 23.2%
Adding Excess Ether Precipitate 78.3%
Recrystallization with Crystal 75.6%

Methanol

b 10ug each fraction was used in an inhibition assay.
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Fig. 4. 'TH-NMR spetrum(a) and *C-NMR spectrum(b) of
crystallized sample from Ephedra extract.
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Fig. 5. Infrared spectrum of crystallized sample from
Ephedra extract.
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Fig. 6. Inhibitory effects of purified ephedrine on the pan—
creas cholesterol esterase activity.
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