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Basic research for exploring anti—obesity activity of
several medicinal plants from Mongolia
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ABSTRACT

Objective : Obesity in modern society has a significant impact on pathological, psychological and social problems,
Therefore, many studies on obesity treatment using herbal extracts with fewer side effects have been conducted,
This study was designed to investigate the effect of inhibiting fat accumulation in vitro in order to Mongolian
medicinal plants find anti—obesity candidate among.

Methods : We measured pancreatic lipase inhibitory activity in Mongolian medicinal plants extract. Cytotoxicity of
these extracts was monitored in 3T3—L1 cells by MTT assay. In addition, the anti—obesity effects was confirmed at
concentrations of 0.2, 0.1 and 0,05 mg/m¢ through Oil red O staining,

Results : Among Mongolian medicinal plants, Rheum undulatum roots in September (RURS), Paeonia anomala L.,
(PAL), and Fragaria orientalis (FO) showed the highest pancreatic lipase inhibitory activity. As a result of the MTT
assay, more than 80% was judged to be non—toxic, and the concentration was determined, and as a result of
evaluating the lipid accumulation inhibitory effect, 6 types were selected as candidates,

Conclusion : Based on these results, the top 7 species expected to be used as anti—obesity functional materials were
selected, However, additional efficacy verification and mechanism of action need to be established in the future, So,
it is expected that the medicinal plants verified through this will be used as functional materials for the prevention

and treatment of obesity.
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Aol B3] A4 AolA 41.8%2 2 FHES e
St

H|uhe WA xHF 2 Z] (white adipose tissue, WAT) 2.2
a7 AR o] =t SHEE o] §HolH, WATY
A2 1343 vidizte F 7HA vlAU S oJsf wirh €
ol M= AA 2o AT &3t ARAEY 7] F7HE
omjgitt, whabA, AW A4 Ee HTHE oAl 4 A
ke AA|£] 7] B 5 2@sHs Rolh), gt ot
9 X729 Z2AQ L &5 Aol e Fo] AR A
8 ML oEZol ol FE AR Wyo] Yitez AA
HAou anprt gAY RAgo] ddEE Ao Hugy
JokY. Orlistat (Xenical), Naltrexone—bupropin B3|
(Contrave®) ¥ Liraglutide (Saxenda®) So] @A) H|gt X
BAR AEEI glom, FDAE o3t e HT A 5&
o2 AAsFey gl AW, o4, & ¥ AT
53 e 284ee doyigy By Hi It HZos
oFEH T RARgo| A1 gHAstH AlF 2o Al HA
= Ao gk A7 @ol oA Uk, wEkA, & AT =
F2hgo] A HA Fuvt 2AE FASLA 164]7] 5 E
20/17] Z7HA1 9] oFE B A& A2 <] The Mongolian Four
Medical Tantras (Sumbe khamba Ishbaljir, 18th century),
Identifiable knowledge of medicine (Tsakhar Gebsh
Luvsanchultem, 18th century), Secrets of Prescription
(Mindful Jambal, 1829), Pendant
(Ishdanzanvanjil, 19th century) ¥ Gso byed mdzas
mtshar mig rgyan (Jambaldorj)®} & #H A& E Hvigh
S 2 £3] 9 AYste] e D JAF A FEAE| St
500%2] F&AEC et dolHHo]AE FEIT ET,
29%9 Td A% 71548 A9t 3059 FHnt R4 E
2E R 30F WYY EFALE FHtgoen ol Ht
o2 A A FGAE tE ZAE 40FS Ad
st F=2 HAE Aol we FEFol= EF5Ha,
70-80% 72 FEE UstL o =9 Aujyit

Recipes Coral

Table 1. Mongolian medicinal plants used in the experiments
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et ohekgt A TR AP Qe kA, 2 AtolA=
pancreatic lipase 84 &A1} Oil red O stainingS £3f
BB FGAE 2E0| A T4 oA 283} 3T3-L1 A
AFA oA A F4 9 BT AGA| 2] 23t v]A]=
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I. Az 9 3y

1. A& A=

2 A g T34 8 FAES Table 13 ZoH,
= =Y YA 9 FF AF YTt g dTa 25U 7
= ArHolA Fgutol AHgSHT, g FE2 AN F Ax
S AReH, Adzxd 98 E AGT 272 ddstAY
25t Az 4%F 200 g AF F DW (distilled water)
108§4=E H7I8}e] heating mentle (NP33.1, Pilz,
Ostfildern, Germany)& 100Co|A A|Z}35le] 308 7H2o =2
10C A &8 FF 180ToA 2AZt 7HEstdtt, FE29S
st TAGT HAGS EEster ARES HEn
AFYPA%E=7] (RE-301, Equipment Co., Zhengzhou,
China)& A3t HAE FF3ch olF —20T ©|tellA
=243 5 A3t F, freeze—dryer (7753027, Labconco,
Kansas, MO, USA)Z FAAxsto £4% dch 2% 3
HE Axd 32429 FE252 AF F4A71A -80TlA
YR T FHFo 59 AT, AAAH] 582

0.5-0.3 %= Yetsth,

Sample No, Mongolian name scientific name parts of plant abbreviation Korean name
1 Jlaryyp HOXOMH XOIIyy Rosa dahurica Pall, Whole grasses RD A AU
2 IumYYus 1 Rheum undulatum L. Flowers and leaves RUFL i - 203
3 TMumYYws 2 Rheum undulatum L, Roots in Aug, RURA 3 - o5
4 TMumYYus 2 Rheum undulatum L, Roots in Sep. RURS i3 - o5
5 Bputanuit 300coH susr 1 Inula Britannica L, Flowers, leaves and stems IBFLS J5Ex
6 Bputanuit 300COH LI3LAT 2 Inula Britannica L, Roots IBR J5Ex
7 [llap xopc Aconitum barbatum Pers, Whole grasses ABP rEgEE
8 Banranuin xopc Aconitum baicalensis Turcz, Whole grasses AB -

9 3571 3aHI'Yy Tribulus terrestris L. Whole grasses TT e R
10 X5pWI35T OUBIIMHIISD Schizonepeta multifida L. Whole grasses SM -

11 [aryyH ruursHs Potentilla anserina L, Whole grasses PA Hu}

12 Corcrsp aprymkud Anemone crinita Juz, Whole grasses ACJ =




Sample No, Mongolian name scientific name parts of plant abbreviation Korean name
13 MOHFZ};:[;;fFQS:EFMﬁH Parnassia palustris L, Whole grasses PPL Est
14 TanxutH xuHC 1 FEchinops latifolius Tausch Flowers and leaves ELTFL b
15 Toubz Carum carvi L, Whole grasses CcC Ftetgle] - 22}
16 Byypan raubz6azpaa Veronica incana L, Whole grasses VI LnaE
17 A3uitH Tereru esc Achellea asiatica Serg. Whole grasses AA ==
18 Bypuan xoHuH 3axryyp Linari buriatica Turcz Whole grasses LBT -
19 XoBrur rumn Vicia amoena Fisch, Whole grasses VA ZAYE
20 fAraaH 119913 Paeonia anomala L., Roots PAL obl-ghetRtor
21 Amnar cYYT eBC Euphorbia discolor Bertol, Whole grasses ED -
22 Oricrior xanran Urtica cannabina L, Whole grasses ucC 7171 &
23 ToMm HaBUUT O2r O Gentiana macrophylla Pall, Whole grasses GMP An
24 ToM I'333r LBLBe Delphinium grandiflorum L, Whole grasses DG Au| m7Z
25 YPT HABUUT XOBOH OPOUT Chamaeneron angustifolium L, Whole grasses CA EoutsZ
26 Yac yraaH JOTIOOIOHO Crataegus sanguinea Pall, Whole grasses CSP H2AAR -
27 ©runp mapuix /arb Artemisia frigida Willd, Whole grasses AFW -
28 Sra71 Hape Pinus sylvestris L. Branch with spear PS TLFEAUR
29 TaikuiH KUHC 2 Echinops Iatifolius Tausch Roots ELTR 243
30 Y Bar HaBUUT TaBWiIraHa  Spiraea aquilegifolia Pall, Whole grasses SAP Bt
31 XyypaMu XOHMH apil Juniperus sabina L., Whole grasses JS AL
32 ['Y355713r3u5 Fragaria orientalis Losinsk, Whole grasses FO opAIT 7] o] 2uljA| &
33 XaBTara HaBUUT XyC Betulla phlatyphilla var, Whole grasses BP P AR A=
34 HapuilH HaBUUT Laxusiaar Iris tenuifolia Pall, Whole grasses 1T Alg s
35 [llap Mo Berberis sibirica Pall, Whole grasses BS :] Hﬂa‘ﬂ

HAL LR
36 Hamruiig cyprap Ledum palustre L, Whole grasses LP LRI
37 Hanan TYpYY Stellera chamaejasme L, Whole grasses SC A SR
38 Mowurorn 6yurc Amygdalus n;g:l‘iojm (Maxim.) Whole grasses AMR -
39 MoHTr 071 yapraii Cotoneaster Mongolicus Pojark, Leaves and brounch CM Ao
40 Opxuramort xaméa Malva neglecta Wallr, Whole grasses MN dAJo|ol-2-
2, 9y stth, HjoFo] B 3, Substrate solution (4,184 mg/me

1) Pancreatic lipase &4 =&

pH 6.8 Enzyme buffer (10 mM Morpholino propane
sulfanic acid (MOPS, Sigma, st. Louis, MO, USA), 1 mM
Ethylene diamine tetraacetic acid (EDTA, generay,
Shanghai, China)®] porcine pancreatic lipase (Sigma, st.
Louis, MO, USA)E 2.5 mg/ml =2 o A3}
porcine pancreatic lipase’} 3% 0] 9+ enzyme buffere}
pH 7.0 Tris buffer (100 mM Tris—HCl (Affymetrix,
California, USA), 5 mM CaCl; (Duksan, Ansan, Korea))2}

I FEAE S A ESto], 37TCOAA 1523t Wi

p—nitriphenyl butyrate (Sigma, st. Louis, MO, USA) in

Dimethyl formamide (DMF, sigma, st. Louis, MO, USA)S

A7Vt 37T oA 3087r vjeEAlA ELISA plate readers
o1 85}0] FHE 405 nmoll A ZATt.

o L (B—b)>

Inhibition (%) = (1 (m

A : Absorbance of the control, a: Absorbance of the

%100

control blank
B : Absorbance of the sample, b: Absorbance of the
sample blank
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2) MIXZ HHQS

oA S vjjo} A-GolAEZQ] 3T3—L1 A|3EE American
Type Culture Collection (ATCC, CL—173TM, USA)<jA]
TYste] ARgsHglTh, 3T3-L1 A2 37T, 5% CO, 2712
wjeF710ll4 10% bovine calf serum (BCS, Thermo Scientific,
USA) % 1% penicillin—streptomycin (P/S, Thermo
Scientific, USA)o] 3Z3&= high—glucose Dulbeco’s modified
Eagle's medium (DMEM, Thermo Scientific, USA) 8} Z]
o4 st ol %, B5E fEst] 915} BaheE wA]
(10% fetal bovine serum (FBS, Thermo scientific, USA),
1% P/S, 111 ug/mé 3—isobutyl-1-methylxanthine (IBMX,
Thermo scientific, USA), 2 uM dexamethasone (Thermo
scientific, USA) ¥ 5 ug/m¢ insulin (Thermo scientific,
USA)S ZF3= DMEM)OIA 249 &2t vigFstsct, 24 &
10% FB S, 1% P/S ¥ 5 ug/nl insulin® EFsH= DMEM
WA m@ste] Aatt AMAER Wt 72 222
FE=0.05, 0.1 ¥ 0.2 mg/mE ZF 8 A] A 7]7t 52t FA
RE =

3) Cell proliferation &3

TIA PR £2F0] 3T3-L1 Al F4E vX= 9
S gotr 7] Y3f, 3T3-L1 AIZE 96 well plateo] 0.2 X
10° cells/wello] E|A] B33}o] 37T, 5% COy ZACE v
71ol A 48A17F AZAH T, A-E N F B4 o &AE 5
T2 47 F=EE 24N At 2 ¥ 1 mg/m¢ MTT
AloF (3—(4,5—dimethylthiazol-2—yl)—2, 5—diphenyltetra—
zolium Bromide, sigma, St, Louis, Mo, USA)2 #7}s}4
4AIZE T TS AT AloFE AlA S dimethyl sulfoxide
(DMSO, sigma, St. Louis, Mo, USA)E 7}5lo AAET &
3tA]A ELISA plate readerE ©]-83}e] SZ% 570 nmof| Al
S

4) Qil-red O EM

TEA FEAE F0] 3T3-L1 AlZ] AHEFZ o] et
FEFE 27| {8, Oil-red O 84& Pt Alx
3 A== <t 290 T 9 vixE wgstglon
BTEA G BAE £35S 4 FEEE (0.05, 0.1 2 0.2 mg
/m@) $A At £3589 F, AE jfAE A AL
DPBSZ 33] A& stgen pH 7.2 cacodylate buffer (5%
sucrose, 100 mM cacodylate, 2.5% glutaraldehyde (Sigma,
st. Louis, MO, USA), 2% formaldehyde (Junsei, Tokyo,
Japan), 0.025% CaCl2 (Duksan, Ansan, Korea) in DW)&
2A7E B 4ColA s, 1o SR AEes FF
2 Al stgoen, Oil-red O G A|9F (Sigma, st. Louis,
MO, USA)e.2 Mgt § Azttt GAE 3T3-L1 A2
AupareFe 243517 98] 100% isopropyl alcohol (Junsei,
Tokyo, Japan)Z A2 F&3}lo] ELISA plate reader®
o] &3l EFx= 520 nmol A &3t
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H R HFE o] §sto] B4t ZF 29 B4t TAH &
OJAL p<0.05 oA+ 42ZFof| A least—significant differences
(LSD) testE& Argste] Attt Zite B4 + EFH
22 F7)5FA

m 2

1. Pancreatic lipase 84 A9 u|X|&= FF

24 8429 pancreatic lipase 8/ A &5 7t
7] Y&l 324 F8-24E 4257} pancreatic lipaseS ¥
ANZ H, T4 o] &3t A &(%) S AArEtch Ad At
BZA FEAE % 1 mg/mlo) A pancreatic lipase 4
AA &S Table 29 Zo] Uit £ 4059 d84=Y
ICs0 @2 1 mg/ml oJAL 2 UElten, I 5 RURS, PAL
9 FOE 27 46.8%, 46% L 49.2%Z F23HR| = koLt
pancreatic lipase QA &7} 71 $4=51 4},

Table 2. Inhibitory effects of some Mongolian medicinal plants on
pnacreatic lipase

Mongolian Pancreatic lipase
medicinal plants inhibition (%)

1 RD 12.9
2 RUFL 5.1

3 RURA 38.9
4 RURS 46.8
5 IBFLS 20.2
6 IBR 23.5
7 ABP 26.2
8 AB 14.3
9 TT 6.3

10 SM 14,9
11 PA 15.6
12 ACJ 11.7
13 PPL 26.8
14 ELTFL 18.8
15 cc 20.1
16 VI 20.1
17 AA 11.7
18 LBT 9.3

19 VA 32.8
20 PAL 46

21 ED 26.4
22 uc 16.6
23 GMP 5.1

24 DG 25.9




2. Cell proliferation®] #]x]&= %43

Mongolian Pancreatic lipase
medicinal plants inhibition (%)

25 CA 31.2
26 CSP 8.9

27 AFW 14.2
28 PS 21.4
29 ELTR 17.8
30 SAP 14

31 JS 8.9

32 FO 49.2
33 BP 22

34 1T 12.3
35 BS 8.6
36 LP 4.6
37 SC 23.6
38 AMR 32.3
39 CM 23

40 MN 19.7

524 oF g4

2 ==

= TE

22 7+ 0.1, 0.2, 0.4, 0.6, 0.8
1 mg/m¢ =2 3T3-L1 AW AT AZof A5t A=

1=l

=
=
[

28-S golstgir}t, I A}, Table 337 Zo] Uehdth A|2E
A2 otA] gFE 2T} Hlaste] diFEe] FIZA oFEAE

oA FoHom AelAE Helx

e FE

& Mg,

0.05, 0.1 % 0.2 ng/nl SN 2 2EE0] A Fo|
w)AE Qe 2AAT,

Table 3. Effects of some Mongolian medicinal plants on cell proliferation in 3T3—L1.

Concentration (mg/mé)

Mongolian
medicinal plants 0.1 0.2 0.4 0.6 0.8 1

1 RD 110.9140.29™" 115.2340.17"" 109.65+2.73"" 109.48+1.27"" 104,26+0.88% 102,36+1,27
2 RUFL 102.54+0.09 113.02+1.4 106,11+£2.88" 113.7+0.85 " 105,98+3.83° 115.52+1,22""
3 RURA 102.77+0.56  108.39+0,49” 102.32+1.33  104.01+0.99  96.64+1.33  93.31+2.28"
4 RURS 108.06+1.08"" 115,06+1,51"" 114.99+1,19™" 1117141257 114.77+1.71"" 106.00+0.11"
5 IBFLS 101.24+1.57 104,99+1.14° 9899+0.75  93.23+0.63" 87.97+3.34"" 8281+1.61""
6 IBR 102.58+3.37  96.91+1.44 89.69+0.33"" 8262+1.03" 8215+1.12"" 8575+0.91""
7 ABP 102.93+1.16  111,46+02"" 106.05+1.55°  103.7+3.24  97.39+294  96,05+1.64

8 AB 93.53+0.66°  97.15+0.98 99.99+1.65  108.13+1.3" 99.57+0.5 96.36+1,07

9 TT 87.28+1.32"" 90.83+2.117  97.23+2.25 88.1+1,18"" 80.31+0.52""  93.92+1.7

10 SM 108.72+2.75"" 105,15+1,04° 104.95+1,36 97.4+3,12 36.78+1.2"° 23.84+0.52"
11 PA 98.86+1,28 93,56+ 1,49 91.15+4.4°  88.05+1.78" 83.91+0.65  8348+1.06
12 ACJ 97.06+0.16 97.19+1.96 98.84+2.04  104,43+2.34  92.33+£2.29°  90.33%2.54
13 PPL 98.48+0.36  108.03+2.49" 110.07+2.73" 106,61+1,23" 116,25+1.23"" 115.26+0,83""
14 ELTFL 101.27+6.85 126,98+0.99"" 114,94+0.67"" 114.83+2.03"" 109.38+2.14” 91,06+1,93"
15 cc 108.58+0.6" 114.1£0.72"" 116,28+2.04™ 108.8+2.54" 110.35+2.03"" 105.09+0.69"
16 VI 104,.81+0.32  96.17+3.36  106.37+0.56 118.37+0.65  96.14+2.83  102.67+2.46
17 AA 103.04£3.34  106.83+2.05 110.01+2.92" 97.38+1.62  92.22+0.31°  92.3+0.61"

18 LBT 101.6%3.59  101,78+1,29  100.64+2.43  109.58+1.6 116,08+1,88" " 121,37+2.61""
19 VA 99.39+2.56  108.86+1.14" 103.26+1.21  102.37+0.05 110.14+0.33" 117.79+0.07""
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Concentration (mg/me)

Mongolian
medicinal plants 0.1 0.2 0.4 0.6 0.8 1
20 PAL 92.33+0.95°  94.05+2.28  100.69+2.95 101.66+0.21  98.64+1.86 92.9+2.71°
21 ED 101.36£0.93 108,92+1,13°  106.79+0.79 103.6+1.2 102.96+3.7  105,53+0.88
29 uc 142.00+3.17" 151,33+4,43"" 150.63+2.21"" 156,31+1.97" 164.16+0.68"" 177.65+6.28""
23 GMP 134.42+2.57 141,77+1.65 139.97+2.817" 139.12+2.35"" 137.85+1.97" 137.85+1,93""
24 DG 96.01+2.81  100.75+1.12  106.01+1.98 108.92+0.23" 113.83+2.41 111.57+0.35"
25 CA 106.9+2.53  104.67+1.86 104.54+3.48 107.36+1.75 73.55+3.6"" 41.86+3.93"
26 CSP 85.14+0.43""  96.04+0,97 96.04+2.3  105.19+0.14° 90.92+1.88"" 90.01+0.59""
27 AFW 101.86+3.6 106.03+0.51°° 106.97+0.87 9351+15" 61.23+1.247 26.73+1.28"
28 PS 91.61+0.6™"  94.79+20" 68.74+067" 66.3+1.07" 59.21+0.17"" 61,43+0.21°"
29 ELTR 91.25+1.29"" 92.84+0.96" 86.53+2.85"" 94.64+0.09°  9593+0.23" 99.4+0,73
30 SAP 99.84+1.11 103.9+0.51  99.91+0.62  98.86+0.48  104.75+1.08"  101.5+1.22
31 JS 92.33+1.91 104,51+1,3  106,08+3.74  102.71+0.43  98.46+0.02  99.06+3.04
32 FO 118.02+1.66" 114,44+0.917 1154242147  106.5+2.7 107.4840.02  110.97+1.71
33 BP 134,4240.98™" 136.13+1.4 108.59+10.68  93.84+0.84  103,99+1.12  89.01+5.1
34 IT 139.39+5.977" 137.82+3.45"" 131.6+3.08"" 12894+2.06™" 12777263 125.87+0.6 "
35 BS 136.25+0.94" 151,22+1.36™" 144,92+1,98™" 140.91+1.8™" 135.71+0,02"" 133.3+1,71""
36 LP 146.93+2.64"" 148.54+3.27 " 130.25+3.36 123.7+4.02° 66.5+6.47 41,55+4.61
37 SC 131.17+2.63"" 135,19+0.61""" 143,45+8.39"" 138,75+4.23"" 137.07+1.37"" 136,19+1.83""
38 AMR 149.07+4.35"" 150,88+0.36"" 127.7+3.4"" 136,29+0.76"" 128.65+4.58" 131,44+1.73""
39 cM 143.0140.42"" 184.58+5.44"" 133.47+9.29"" 122.6+1.65  103.96+4.16 121.56+1.56
40 MN 103.87+1.78 113,05+2.32" 109.93+4.04" 107.76+2.29  104,44+1.38  104.36+1.98

The results values are means+S.E (% of control). Significant difference between Control VS Mongolian medicinal plats are indicated ; *p{0.05,

**p¢0.01 and ***p(0.001 (n=3).

o v+ 9%

B4 FGAZO] 3T3-L1 A AW FAHel 0)X:
ol 7] 18] BB OFFAE $FS 242} 0,05, 0.1

ol
0.2 mg/ml 522 A=t F AZ W A5 Oil red O A4S
Soto] gelstith. 1 A Table 491 oW, BE F&=
71EM FHH e AF 4 dAle] Bt w2 A9 12
TT (67.73£0.43, 50.27+2.8 % 40.32+1.56%), PA (61.16

SEO
T=

+1.07, 43.77+0.55 ¥ 22.97+1.8%), LBT (63.35+1,72,
60.38+0.19 @ 53,93+0.83%), PAL (31.00+3.48, 23.82
+1.29 ¥ 15.01+1,00%), CA (59.86+2.6, 12.86+0.7 ¥
11.51+0.42%), JS (25.78+1.18, 26.84+1.1 ¥ 33,06+
0.6%) 2 FO (72.85+2.08, 40.76+4.84 9 21.66+0,.34%)
= e,

Table 4. Effects of some Mongolian medicinal plants on lipid contents in 3T3—L1 cells.

Concentration (mg/mé)

Mongolian
medicinal plants 0.05 0.1 0z
1 RD 155.3+1,28"" 194,68+1,7" 133.04+3.63"
2 RUFL 92.69+2.92 87.4145.04" 86.93+3.89"
? RURA 90.89+3.31 72.52+4.22 28.62+2.29""
4 RURS 96.86+0.37 57.46+2.13" 9.56+0.17""
> IBFLS 82.77+4.23" 70204275 60.73+3.62"




Mongolian
medicinal plants 0.05 0.1 s

6 IBR 83.72+1,13" 78 33+5.65"" 68.19+3.32""
7 ABP 76843517 65.4+7.35"" 58.97+5.33""
8 AB 85.26+4.28" 80.27+2.49" 68.11+5.93""
9 TT 67.73+0.43" 50.27+2.8"" 40324156
10 SM 95.00%£0.8 92.31+3.64 31154075
11 PA 61.16+1.07" 43.77+0.55" 22.97+1.8""
2 At 65.2743.57 " 85.45+0,88" 66.93+4.01""
13 PPL 95.01+1,58 75.87+6.64"" 68.89+0.8""
14 ELTFL 103.57+4.23 65.43+3.8"" 65.2140.96""
o o 101.42+1.35 95.71+2.85 98.41+1.81
16 VI 99.49+2.74 77.07+6.138™ 67.5+0.85""
17 AA 124.3+2.88" 114,42+5.25" 113.98+0. 16"
18 LBT 63.35+1.72"" 60.38+0.19"" 53.93+0.83""
19 VA 101,44+0.54 82.76+0.77" 77.06+3.07""
20 FAL 31.00+3.48™ 23.85+1.20"" 15.01+1,00""
21 ED 791942377 104.42+1 42 118.91+4.19™
22 uc 53.89+1.45 " 64.42+1.05"" 611945 36"
7 GMP 54.48+2.07" 62.3120,19"" 74.2640,63"
24 DG 79.62+3.28"" 83.96+2.96 68.17+2.76""
25 CA 59.86+2.6" 12.86+0.7"" 11514042
26 CSP 78.87+3.0" 76.03+2.76"" 74.88+5.89""
27 AFW 82,76+0.36" 90.26+1,93" 62.7+0.77""
28 PS 85.68+2.24" 85.21+0.77" 57.48+2.29""
29 ELTR 109.32+0,34" 118.4546.86 1392425
30 SAP 106.31+1.97 126,98+2.27 115.67+0.33""
31 JS 25.78+1.18" 96.84+1.1° 33.06+0,6™
32 FO 72.85+2.08"" 40.76+4.84"" 21.66+0.34""
33 BP 93.66+1.91 74.06+3.75" 62.79+1 89"
34 IT 108,34+2.65" 57.18+0.16"" 3391+ 1 67
% Bs 111.98+3.72" 114.41+0,58"" 129.27+0,23"
36 LP 77,1847 71.2745.01" 90.85+0.83""
37 Sc 97.6+0.03 108.42+0.4° 113.59+0, 18"
38 AMR 81,640,917 80.38+1.16" 444157
39 cM 75.05+4.47"" 73.6+1.82"" 70.42+1.317"
il M 198.08+3.66 129.21+2.81" 115.09+0,98"

The results values are means*S.E (% of control). Significant difference between Control VS Mongolian medicinal plats are indicated ; *p{0.05,

**p¢0.01 and ***p{0.001 (n=3).
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HTRE v Q] AW A AL - ogt A ot
2 @42 o7 dgig Y Fo BoR FREUty
o, olfinl ofa} ot EAIE 4o AEd A
do77|= )Y, EF, vjuto g omu|E T AL A
A &4 F27F 20159 7] 9% 20009 Yol gatgen,
20309 == F uj Holjd Aog Agst= FAot. A
5T N9 oEge R 3 FEARRC] AAEHJe,
OFE] gt R&Hgo] RAuE §t}, olF S5 {5t
| e AAEZERE vTe] A& 7 A 2 IE
A FuA s AFEo| s AYPHL Y. o]
T A4e B, oF, S ofEYot ¥ FEx 53 T2
AA2ANEL] F5o] B A7 AyF] Yok, whata
2 dAolAe et a0E 71 WAL st HF
U3E 1754 F8AEY AR AHY A2y §A B
9 BX3 HAAA &9 75 8 A=l

Ao EAGALY] Tofdte B4R LA & pancreatic
lipasets A9 435 YA 7|2 FY Ao 27} Bafjit
=2 FTEE =9 lipase A40 S AT F¢ &
F9 A & A 4 o] lipase7t HH5HH F4
A E4E2 g gwe &t Shin 579 ¢
S, ICs0 #k°l 1 mg/ml ©]8+Y wf, 9423t A F4= JA| &
5 ARG = S Aol AASFAH, olo FEAE o84
o ti3}to] pancreatic lipase 4& &4 A3, ICsogkol
1 mg/ml &= ©JFE {3t FZAF FEAELS o, FO,
RURS ¥ PAL &2 2 7} 49 2, 46.8 ¥ 46%2] =2 A&
AL JeHglT) o), ARE AR E 3} pancreatic lipaseS
H a3 AT E ZAR GAdEIE FAY A$ oL 5t
FE A 7HsAL AAFSHE HlotHY up$ 0] Ago}
AZo A fald 3T3-L1 AFAFTNEZE AYM=Z2 B3}
e EAS 7ML Yo AHAZY] JEE At £3
AMHEEE, 3T3-L1 AWHFAZE in vitrodX doljue
et BT - GARE S dehdoH?, whebA, 3T3-L1
AGATLNZE B3l 5I4F FEAES FEEE A5
AZ F4&& 4% A3 RD, RUFL, RURS, CC, LBT,
ED, UC, GMP, IT, BS, SC, AMR ¥ CME& A Z2]89]
2E FEA 100% °l4& dEtWen, 3 UC, GMP,
IT, BS, SC, AMR % CM2 125% o]49] ME 54182 e}
Wk, EF, SM, PA ¥ [T+ sE9&EFH o= A F4&S
A A%E Yehgot, LBT, UC 2 DG 5E& o
Ao g M FAE AsAlle AFE YEbith TT, CSP,
PS ¥ ELTRE AsZdolA td2d Bluste] fodoz
FAE JAIsHE AEFE Yo, seo E lee T AT 2
Thof| wat A AEL0] 80% oY AL REA LH sra
ZHESGHEY o] RS vigro 2 EAo] gl obdd WY
WollAl Oil red O stainings &8l AE3 2 A4 A&
W= st 1 43 TT, PA, LBT, PAL, CA, JS ¥
FOR 9] 73] 7P @2 5= 0.05 mg/mlof A = thztof
H3l| 80%0]st= AT B35 F-9otA dAlst= adE
Uebich o] 2358 £3§35le] Pancreatic lipase A31&4]
9 3T3-L1 AALAZAA §5 X2 &4 A3 4=

¢

it
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vetle A9%S Ads 23, RURA, RURS, TT, PA,
PAL, CA ¥ FOZ velytth, RURA 9 RURSE W% (Rheum
undulatum)®] o] 2 mir]ETto| &3t thdA 2 EAER
HE71= 1 m Be7tA] At F2 FAR7L glom =7,
Y, ¥, g 9 WA & A E5t=H AHFETL dBA
Q0. TTE: 7N (Tribulus terrestris)®] 2Folz G71AY
o] gtafjato]ER 57 Hreke] dnirt G Az}, Wi
9 A2 Edv}, dA= Jdo] wEstal gro] 21 of
o g EgFst AR FAE, Fed 9 AE0A
g 5o JIt 4A U, PAE Bl (Potentilla
anserina)®| fol2 Am|Io] A ZEAEZH OfFE
ogtol A= AAL, A1 E 7t Agho)] ARG, FoTto A=
Y, 3T YooM= A, 235, A 2 A7 X EA
59 anz AHgHoA S PAL: Aok (Paeonia
anomala 1..)9] ¢Fo|2 uju2|opu] o] &3t thad] &2
ZE02 FUYFToRE AE ERSHE Az, wizror 9 Ak
Ztopo 2 BREn 3% 8o Qlra Rusy o g
oo A= & HIE, BAH, XIF, EFAE 2 HEAR
AHEETHL dEA glem BE HE 92 stER FF, F
At A, AAS W GEF B 5 A 2l AHg
o) CAX BEEHSZ (Chamaeneron angustifolium)
9] crojolm, HiEZEI &3t AR ER FIF, T
A 2, ot E FEsol Johal gEiAglen AEY
sho] W2H 97 Aofl, fRA% (8 D AP A LAY
A BE o APA vgiFo] AR Etha A Yo
w9k FOE opE 7] 9] 284 £ (Fragaria orientalis)2]
oFol R Fu|mo &l =, FF, T2 D FF Aot
g B2xss i 2Bt FO= Qe 4 2
o gk A7 WY=L ot FejEtH ao] ot A
T uEgt dAoltt, ol AAE Bt FIAT k84
9] vt a5 gAstg oy, 7189l as A5 2
713 et 5& B FEAES0] HT A E A RE %
71548 22 b E&E 5+ U ALRE 7|t Holtt,
E3 HALAY A o3 AR B - AATHEE F¢
g0l ¥ wotAle ATE UEd 5= §lo] S EAY ¢ XF
A T geE Fof i F=7HA A A o=
AR == Hholth, RURA, RURS ¥ TTe 3%, 1AEF
2 ek Sof gt A7rt AP o] Yom@ M o] 9 PA,
PAL, CA ¥ FO= 3|9 B A7k AFsict, 28u, kA
dAte 2 A7 A5 YA Dt HF U2E 1754
OF&-2A1 &0 YA AHet HEy EAFE Tl T k84
7Y A va 9 241 HAAA & A7 J8E
4 & Aol 7| == Hio|tt,

o]
=
7
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