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Anti-lipase and Lipolytic Activities of EtOH Extract from Juniperus rigida

Youngseop Lee, Junghyun Kim, Hyojun Kim, Eunjin Sohn, Chan-Sik Kim, Il Ha Jeong,

Kyuhyung Jo, Joo Hwan Kim'* and Jin Sook Kim”
Diabetic Complications Research Center, Division of Traditional Korean Medicine (TKM) Integrated Research,
Korea Institute of Oriental Medicine (KIOM), Daejeon 305-811, Korea,
IDepartment of Life Science, Kyungwon University, Seongnam, Kyounggi-do 461-701, Korea

Abstracts — Obesity is an important risk factor that significantly increases mortality and disease rates in the cardiovascular dis-
ease, diabetes, and various diseases. So far, the most powerful way to inhibit fat absorption is pancreatic lipase inhibitors. In
this study, we investigated the anti-obesity effect of the extract of Juniperus rigida. Juniperus rigida extract (JRE) had a inhib-
itory effect on pancreatic lipase activity (IC5;=8.63 pg/ml). In in vivo oil-emulsion loading test, this extract also inhibited the
intestinal fat absorption. In addition, we measured inhibitory effects of JRE on activity of phosphodiesterase (PDE) and hor-
mone sensitive lipase (HSL) among the important enzymes associated with lipolysis. JRE strongly inhibited PDE activity
(IC4,=4.56 pg/ml), whereas inhibitory effect on HSL activity was very weak compared with orlistat. As a result, JRE inhibited
the absorption of fat by inhibiting the activity of pancreatic lipase and induced lipolysis through inhibition of PDE activity.
Therefore, we suggest that Juniperus rigida may be a potential therapeutic agent improving obesity.

Key words — Pancreatic lipase, Phosphodiesterase, Obesity, Juniperus rigida
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H&E lipase MAM HH —Enzyme buffer(10 mM
MOPS, 1mM EDTA, pH 6.8)° porcine pancreatic
lipase(Sigma-Aldrich, St. Louis, USA)E 2.5 mg/ml %2
Atk Tris buffer(100 mM Tris-HCl, 5mM CaCl,, pH
7.0)5 THI8kA, lipase”} 4191 A= enzyme buffer?} Tris
buffers E3el3lth AES BU T (@Fs% 100, 50,
10, 7.5, 5, 2.5, 1.25, 0.625, 0313 pg/mhZ =03+ &
buffer 3=l ANES &35k, 37°ColA 15 &2 vl
3} %1t} Substrate solution(10 mM p-nitrophenyl butyrate
in DMF)E 7kt & thA] 37°CellA] 30 £7F vl gsta,
405 nmellA S48t IC;, #h(%)ye A48k

&2 WY triacylglycerol(TG) &8 - 16 A7+ 59 A4A]
Z1 6 5% Sprague-Dawley rat(x]% 200~250 g)oll A" &
gl 3ml AFFodgth A dEde comn oil(6 ml),
cholic acid(80 mg), cholesteryloleate(2 g), saline solution(6 ml)
o7 FAE Jon AT Agolle =
FZE2(10, 80 mgkg)e H7FetAtt. AAE S Folst
7] At Fof 1, 2, 3, 4 AZF Ao Ay oa] deols
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Phosphodiesterase(PDE) &4 =3 -PDE 42
PDE-GloTM phosphodiesterase assay kit(Promega Corp.,
Madison, USAYS ARE-3le] 2431599 kit®] manufacturer's
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Hormone sensitive lipase(HSL) & X| — Shuanghong
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AT, Ak Fo] Ax2S 4°Colx] DPBSE 3 3
M A3t 10 mle] sucrose buffer(0.25M sucrose, 1 mM
EDTA, and 5mM Tris-HCL, pH 7.40l ¥t AzgS
& sHA 43t Optima™ MAX-XP Ultracentrifuge
(BECKMAN COULTER, USAYIIA 100,000 x g2 45 #7F
dalitElgict, el wile ARES M, fEde=s
oA zste] 27 A A|Ag 0.2 M oM EARS A S)
o] pH 522 9511 20 B2+ A2l IR Ao
A1 1,000 x g= 30 27F FAEE e AAES AF &
3mle| buffer(20 mM Tris-HCL, 1 mM EDTA, and 1 mM
dithioerythritol)ol] =<1 ¥, HSL activity 578 Al7F4] -80°C
o B},

Hormone sensitive lipase (HSL) EM&A - Tris buffer
(100 mM Tris-HCI, 5mM CaCl,, pH 7.0)Z 5H|3lo], AA)
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Tris buffers EHF3ICE AEE thdE SEEHETSE 1000,
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ICsy 3E(%)S A3l

Ex vivo lipolysis assay — Sprague-Dawley rat(250~280 g)
S ZHE epididymal fat padE wlojW $ Hank's balanced
salt solution buffer(HBSS, Invitrogen)oll 2=t} o]l fat
pad= A1 (20 mg/piece)stal, A1@# & 150 mg¥ 1% FFA
free bovine serum albumin(Sigma-Aldrich, St. Louis, USA)
7F 323tE 1 ml HBSSel &v] 3t thdl w2 343
Alg o= 9 o tix2FE<d isoproterenol(7.5 uM, 1.86
ng/mlyS AgAel H7HE 5 1 A2 <k 37°ColA vl
gk 1 A $ S AjF sk fato] wEl o] FEE
glycerol®] %S glycerol assay kit(Sigma-Aldrich, St. Louis,
USA)E ©]g3te] =73ttt

SAXME| - 7} B HFLETHAR Ao,
7t AP kel fel4d 52 GraphPad Prism 4.0
software (Graph pad, CA, USA)E A}£3}%] one-way
analysis of variance (ANOVA) followed by Tukey's multiple
comparison testg ©]-8-51¢] p<0.01 FTol|A] HA]SAT.
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Table 1. Inhibitory activity of Juniperus rigida on pancreatic
lipase in vitro

Sample Concentration  Inhibition IC,,

(ng/ml) (%) (ng/ml)

Juniperus rigida 5 30.2940.22  8.63+0.11
(leaves, branches) 75 45.08+0.90
10 55.96+0.90

Orlistat 0.05 6.87+4.31  0.16+0.01
0.1 43.66+5.58
0.25 75.5842.99

Inhibitory activity was expressed as meantS.D. of triplicate
experiments. Orlistat (a lipase inhibitor) was used as positive
control.
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Fig. 1. Effects of Juniperus rigida on rat plasma triacylglycerol
levels after oral administration of a lipid emulsion. Values are
expressed as mean+S.D. (n=6). Orlistat (a lipase inhibitor) was
used as positive control.
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Fig. 2. Effects of Juniperus rigida and IBMX (a PDE inhibitor)
in an in vitro PDE inhibition assay. Values were expressed as
mean+S.D. of triplicate experiments.
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Fig. 3. Inhibitory effect of Jumiperus rigida on hormone

sensitive lipase (HSL) activity in vitro. Orlistat (a lipase
inhibitor) was used as positive control.
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p<0.05
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Fig. 4. Effect of Juniperus rigida on lipolysis in the rat fat
cells. Glycerol release was measured in rat fat cells after
treatment with isoproterenol and Juniperus rigida. Values were
expressed as meant+S.D. of triplicate experiments. Isoproterenol
(a beta adrenergic agonist) was used as positive control.
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