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Inhibitory Effect of Thujae orientalis Semen Extract on Pancreatic Lipase Activity. Min Soo Kim, Bo
Yeon kim, Chan Sun Park, Byung Dae Yoon, Soon Cheol Ahn', Won Keun Oh and Jong Seog Ahn*.
Korea Research Institute of Bioscience and Biotechnology, 'Department of Microbiology and Immunology, College
of Medicine, Pusan National University — The possible presence of inhibitors of pancreatic lipase
(tricaylglycerol .acylhydrolase EC 3.1.1.3) was screened from Korean traditional edible or medicinal
herbs.Among tested herbs, Arecae pericarpium, Mucunae Caulis, Rhus javanica, Thujae orientalis were
shown to have strong inhibitory effect against pancreatic lipase. Thujae orientalis was finally selected
as a candidate for pancreatic lipase inhibitor. The extract of Thujae orientalis was showed selective in-
hibition on porcine pancreatic lipase activity. Active inhibitors, TF-1, TF-2, TF-3, were purified from
an extract of Thujae orientalis, using chloroform extraction, followed by successive chromatography in
silica gel and LH-20 and high performance liquid chromatography (HPLC). The ICsy values of TE-1,
TE-2, TF-3 and orlistat were 44.7, 98.7, 46.1 and 27.6 pg/ml, respectively. And also the TF-2 and orli-
stat were shown to be inhibitory effect on the differentiation of preadipocyte NIH-3T3 L1 cells at a

concentration of 10 pg/mi.
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A ©3PH A AR 4= 25 BMI o] 3¢l vlgk 9177} 204
olRke] A9 11.2%, 204 o]de] A% 31%E Wit {3 50
Ak 7bete FAE gHam io1]. oY d ninage
Ges] @A FART oy} AF ZUte HEo] Yk,
SHAS, AEBAY, 18, 1AEF 5 A3 Jad e
fFale Ae® B Ho)3uH7,10,14,16,20].
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(pancreatic lipase inhibitor)o]t}. Pancreatic lipases= trigly-
cerideZ 2-monoacylglycerol#} fatty acidZ ¥3)3l= key
enzymeS 2 Z&3T}3]. tJE A< pancreatic lipase in-
hibitori= Streptomyces toxitriciniZ 3-8 2 8 lipstatin®} &
A tetrahydrolipstatin (Orlistat, Ro 18-0647) 0. 2 4] 4%
o A o} 30%E A 2R A5l Mg S5 A
oz 994 on[8121317], A Lo AWFo)
ot 2y o) 2 T £ 5} tetrahydrolipstatin
& A, Sz, BRI, A8 e Frold
So 2ol Sl Aoz oA UTHISL weby He
< FAEo] gle AF 2, A9EERE pancreatic lipase
inhibitor8} 7§28 93 A7 AP H 1 9TH18,22).
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2 ol ALg-H silica gel (Kiesegel 60, paticle size : 0.04
0~0.063 nm)2 MerckA} (Darmstadt, Germany), ODS
RP-18 (ODS-A, 120A, S-150 m)2 YMC-GELA} (Tokyo,
Japan)2 BB} FAsG 1, TLCol o] 88 procoated silica
gel plates 60Fs4 (0.25mm and 0.5 mm in thickness) 9} ODS
RP-18 Fyes (25DC-Platten 5x10 cm)= MerckA} (Darmstadt,
Germany)25-8] FY3tgch 24 EdetAo) olgd 471
e gatEed(F)e 1ok AFE AHshRa, HPLC
£ & Burdick & Jackson (Muskegon, USA)E A}-£-3} 9T},
pancreatic lipase assayoll AM&-@ tributylin® Fluka (St
Gallen, Switzerland)ol| M, pancreatic lipase (Type VI-S, por-
cine pancreas), gum arabice Sigma (St. Louis, USA) A&
S ARG T 9ol A Al 2F 5F R 1F A

o2 AHgsTh

Pancreatic lipase &M MsiSEQ| &4

10 mM CaCly, 200 mM NaCl-g 3Z3§3} 5% gum arabic &
o 100 mlQ Az3ted 9 miS 33 %, o] tributylin 1
mig 4

S Wl A #8173, 2% SRl
e ﬁuuwﬁ Az SR 5 mm £A 2] g
12 6 mme] 7THE ¥ %ﬂ, Hgh-go < A5 9} pancre-

SRR RS
™o & {clear zone)A &4 EL7)»§— Z73}] pancreatic lipase
o i ANFAHE ZFssh

Pancreatic lipase &4 ¥ XNols 53

Pancreatic lipase?] &4 ¥ A3z 2 Bitou %[3]9 ¥4
o] wa} triolein®. 2 X2¥ B & oleic acidE 24302
A AAsHt 712 01 M NaClo] H7id 01 M
N-tris(hydroxymethyl)methyl-2-aminoethanesulfonic ~ acid
{pH 7.0) 9 mloj] 90 umol triolein, 45 mg gum arabjc} 9.45
umol taurocholic acidS ¥ 2592 58 59 sty
Azt Lipase SAZH S 43 HgEd e E48Y
(pancreatic lipase, 1500 U/ml) 15 pt, )
& 180 pls 4o HF Wg&A F
Az ¥, pH 7.0, &L= 37CAA 308 7 A A
FANE & A oleic acid) A #L Zapf T(22]2] Wy
of we ZAsH}. &LEkg T WEEd 02 mld
2%(v/v) methanole] Z§H chloroform/heptane(1:1) &<
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3mlg A7bshel 108 E TR F 108 5 498
(2000xg)3}°4 Szg ARG o7 o 1

Aheel A 108 B4 ST0E F, 08 T A9
E](Z,OOOxg)o}Cﬁ %24 oleic acid$} copper salt7} X388 |
718uf& 1 mlE #3le] 0.05%w/v) 3-tert-butyl-4-hydrox-
yanisoleO] T3l 0.1%(w/v) bathocuprione €4 1 ml& 3
7}8l &, 480 nmol| Al §FEE =438} oleic acidE A FH
SEH AA 84E 4T

NIH-3T3 L1 MZo| 23t ¥ 23l £3 ,

¥ o) AHg-H NIH-3T3 L1 A ¥ (preadipocyte)= ATCC
oA FEofubtol 10% FBS, 50 U/ml penicillin, 50 ug/ml
streptomycin¢] #H7}8 Dulbecco’s modified Eagle’s me-
dium (DMEM)ol} H:ZF35ke] 37T o)A 5% CO» M Eu] S|
A afekslg T NIH-3T3 L1 M| 3£ phosphate buffered sal-
ine (PBS) $-al o2 M A3 &, 5x10 cells/ml< 12 well-flat
plateo] vjokal ). 48417F Fot vk & 10% FBS, 0.5 mM
dexamethasone (DEXA), 10 mg/ml insulin, 1 pM 3-iso-
butyl-I-methyxanthine (IBMX)o] 7}g i #|olA] 484]7F
B wioksta, ol ¥ 29 HA0E 6 <t 10% FBS7F 7}
= wi Ao 10 gg/ml insulind} A|ZE #7135 B35 =

ahaio

J

NIH-3T3 L1 A 29 £3 Axt J4dngoz #23}
o AZ W ¥ A9 Aol 45 A& AN
3, AEe e Oil red OR G438} %Xé%}ﬁﬂ}

60% triethyl-phosphate 100 mlo]l 500 mg Oil red OE
% olysle] Oil red O stock solution® AjZ3}1, Oil red
O stock solution 12 mlol] £F4 8 mig &3sle] Ao
AESAT. AE W% 8 F w3A AT BFe) 9
o BiAE AASL 10% formaldehydeE Helste] 1A 7
F¢ nAskck PBS Soz T o9l AHstu Az
1 mlOil red O £ 02 Aeldd A7 FoF 4351
thAl PBS $40 3 AHstn 7#2A 7 %, isopropanol
At dag ALY S 239 microplate reader
Beckman, USA)Z 510 nmoll A SHE=E SAFTFOEZHN A
To B3l A E AAstgc).
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2 2PN RAstal e 48 B FEHNEY FEE
S g} O 2 pancreatic lipase?] ¥4 A EH L 231y
t}. Z7he] 488 methanolE %389 1 m / o] iz 2
A 23 ¥, pancreatic lipase €3} 4o} 3E7F WA F,
tributyling $H+3 Hhalz]e] FHq ¥ ]7‘} 3 By

BH(clear zone)d] A 7]E =4 3}te] pancreatic lipase?] activ-
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ity 24ao] £Rae 277 AL ARE 1% GAs
13%9 AEL AT AR 449 HeFEEs
methanol, chloroform, buthanol, H;O %22 &0 & 33}

1 mg/ml 557} =2 A8 & A|F3to] pancreatic lipase
of & AesS 2AEEE. 2 27 methanol FEE9
7%, pancreatic lipaseo] wlg A3 &I Arecae peri-
carpium(th 2 3)), Mucunae Caulis(A8 %), Rhus javanica( 2.4
A}), Thujae orientalis(B Aol -3 A& S Yeploh
g 2E ol 2282 chloroform E 8o &4o] e A=
Vel o, oulz 5& buthanol &Mz &40 U
H(Table 1).

Table 1] Z3lo)] uwe} lipased] thgh A &4dol ¢4
Ed, A8S, 2uA, WAel e methanol F&5E3 orli-
statE 1 mg/mlE A=t} z} A|87} Chemobacterium sp.,
Candida sp., Trichoderma sp., Rhizopus sp., 7|49 lipase %}
porcine pancreatic lipased) )3 A&d A3 955 =
A}&t g th(Table 2). Orlistate] 7%, Candida sp. 2l lipase
U porcine pancreatic lipased] ta} ddi 2 o2 2 45
veli oo, n| B A felste lipased] FFol w} Ao

Table 1. Inhibition of pancreatic lipase activity by herbal plants

extracts
Solvent
MtOH Chloroform Buthanol H,O

Samples

Amomum kravahn (BFT)  ++ ++ - -
Areca catechu (81%) ++ + - ,
Arecae pericarpium (W2 3]) +++ +4++ - R
Caesalpinia sappan (&%) + - + .
Cinnaniomi ramulus (A X)) ++ + - -
Coptis japonica (3+#) ++ ++ - -
Magrnolia lliflora (Ao]8h)  ++ + + -
Mucunae Caulis (A8F)  +++ +4+ + .
Nelumbo nucifera (AA}S)  + + + -
Rubus coreanus (B-EA}) ++ ++ . -
Riws javanica (4] A}) +++ 4+ ++ -
Thujae orientalis (HAFY)  +++ +44+ - .
Zedoariae rhizoma (%-%) ++ + - -

Inhibitory effect : +++, very strong; ++, strong; +, weak; -, none

49 Aol & YehhA|%, A8 d Aojdye 24 g& A
oz gadth a3y B AgdAM 4T gEIe Fe
ME WSG9 lipaseB T} porcine pancreatic lipased]
st 2g AfgAds vepdozy HuA Aoazrt
g Ao Algdn. Ed REA FE2E9 AoNe
Chemobacterium sp.$} porcine pancreatic lipased] A, ¥2+¢1
o} Ao A& Chemobacterium sp., Candida sp. $-2 lipase$}
porcine pancreatic lipaseol] A )2 o2 53 As|az
2 Jephdd. o9 2& AfE TAR B 4FAXE Ii-
pased] th3 F4jo] 7} S Ao A= HAUS
4+ 0.2 pancreatic lipaseo] th3t HLA A+E FAPst
1

Pancreatic lipase Xaff&4 SH9| Ef

wWzle] © 2 HE] pancreatic lipase F4ERE FEl5}7]
3] Fig. 1914 Yehd uho} %Lol W2l 200gS 6Y %J
e 1 Lol Axste] 33 F&3n ATIAFH7=
3}, F&3ly 39.6g% 34331 ©]& chloroform, buthanol,
H,O 2 7Ztz} 28389 th Panreatic lipaseo] o3l 73k A3
#3432 Ve chloroform & 7538l 2175 &
=38 &, 0|5 n-hexane/chloroform(1/1, v/v) 2714 A sili-
ca gel column chromatography(Kiesegel 60, paticle size :
0.040~0063 nm)E AN Fe] BAEA 242 £33
Aojz 4 28L& chloroform /n-hexane/methanol(2/3/1)
o] gupzAC g Sephadex LH-20 column chromatography
Z sistd 4R 074 g& F5eYT 8422 ¢
TE Zol7] $15te HPLC(YMC, ODS-H80, 250x20mm,
30% CH3CN(0.01% TFA), flow rate 2 ml/min)& <33}
HzAH o2 8484 TF1, T2, TF-3 27} 35mg, 24. mg,
13mgg Fostgich

£89| pancreatic lipaselfl Ligt Mzt

H 3AHEA TF-1, TF-2, TF-3 2 orlistat®: 3%
vk e (1~250 ug/ml)E A F38ke] porcine pancreatic
lipaseo] th3t HsjazE A3t ch(Fig 2). Fig. 29 vie}
g oupe} 2ol EAEA 2 orlistaty] AYsErt F7HE o

Table 2. Selective inhibition of lipase activity by herbal plants extracts

Samples Inhibition(%)"
Lipase source Orlistat Arecae pericarpium  Mucunae caulis Rubus coreanus Thujae orientalis
Chemobacterium sp. 72.8 64.3 55.9 814 86.7
Candida sp. 98.8 50.6 48.6 60.8 88.9
Trichoderma sp. 579 48.7 36.7 66.4 423
Rhizopus sp. 58.6 36.1 286 54.0 36.3
Porcine 84.3 96.7 511 852 99.4

*Inhibition(%) means relative enzyme activity to a control of no treatment.



Thujae orientalis (200 g)

|

Methanol extraction

¢

Chloroform extraction

!

Silica gel column chromatography

$ eluted with 7hexane/chloroform(1/1)
LH-20 column chromatography

|} eluted with chioroform/n~hexane/methanol(2/3/1)
HPLC

YMC column(ODS-H80, 250 X 20mm), flow rate 2 ml/min, 254nm
eluted with CN3CN/water(3/7, 0.01% TFA)

TF-1, TF-2, TF-3
Fig. 1. Isolation procedure of pancreatic lipase inhibitor from
Thujae orientalis.
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Fig. 2. Inhibitory effect of Thujae orientalis extracts on lipase
activity : Lipase activity was measured using porcine
pancreatic lipase and Inhibitory effect was shown as
the lowering of relative activity(%) against the lipase
activity of control.

2} lipaseo] A& &3 % Z715he ¢ 4 U Porcine pan-
creatic lipasedl} th3t A s &3t= TF-2X.t} TF-1, TF-37} tha
53t Aoz Yeltoy, UzFE AL oristat XUb=
oA Asjasrt e Aoz 2AEI o] | 7} 44953
TF-1, TE-2, TF-3 % orlistat®] porcine pancreatic lipases] T
3 1Csp FHE 2H2} 447, 987, 461 2 27.6 yg/mlo] 2Tk o] s}
2o ARE Hol B AP g Wzl F&E TF,
TF-2, TF-3& 8|2 Al#H 1 Y& orlistat® T lipased)] T
3 244 TE da oA & o 434 ZAE
Fole 2 240l B8 Hobd Mo daHc

ELONl! 27‘—% Q| RUME 250l Chst NoiZ ot
TE-1, TE-2, TF-3 2 orlistat®) FXE 10 pg

/ml A28 &, Ul%i}%Eﬂ A3 AWM 9] NIH-3T3 L19]
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Table 3. Effect of Thujae orientalis extract and orlistat on adi-
pocyte differentiation analyzed by Oil red O staining
and extraction method

Treatment Absorbance(510 nm)” Percent (%)
Control 314 100
TF-1 241 76.75
TE-2 0.78 24 .84
TE-3 1.89 60.19
Orlistat 0.75 23.88

a NIH-3T3 L1 was stained with Oil red O for 3 hr. The dye
containing lipid droplet was extracted with isopropanol and
its absorbance was determined at 510 nm.

b Percent(%) : absorbance ratio to control.

¢ Control : no treatment

AR EZe] £3o FAe JEFE 2 sAHTable 3).
NIH-3T3 L1o] ¥4 % T ARy 242 A4
Z W lipid droplet 34 7@ stk & AWAE
lipid dropletg Oil red O A2 & A3l isopropanol £
K24 A 510 nmollA] T35 3l A3}, Table 394 B
= Hpgh 2ol TF-1, TF-3& A3 dgjoe g2+

Yzt 76.75, 60
84

oZi Hu
He
o
Jle i

HI%H AL E E35o] 27 19% 2 JEbdT).
F25 A2ld 4grolie 2484%2) ARHE Rals
UrEM Ko, orlistats A2]3 HE o)M= 23.88%9]

g Uele Aog FAIEC2E TF-2 2 orlistat
A E v‘i—i} A B =7} %#%—% ZPJ%} T AN
cuetM 2HEAT
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Pancreatic lipasec] thdt A &Ao] 53 WAoo

Y ERRIE EuFE, Hi2 A¥asrEaqgy,

Autg 2~ LH20 2P ag2rtEageg n&d)agng2
29 & AAI3te] pancreatic lipased] 3t Aa 84 E4=2
TF-1, TF-2, TF32 234tk 0|52 WAL E porcine
pancreatic lipaseo| W3+ Halaas 248 Az, S48
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