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Effect of Eriobotrya japonica Leaf and Seed Extracts on Adipogenesis
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Abstract — Obesity is caused from an imbalance between energy intake and expenditure, which may lead to pathologic growth
of adipocytes and accumulation of fat in tissue. We examined the inhibitory effects of Eriobotrya japonica leaf and seed extracts
on lipid absorption in vitro and fat accumulation during the differentiation of 3T3-L1 to adipocytes. 3T3-L1 preadipocytes were
stimulated with DMEM media containing 10% FBS, 0.5 mM 3-isobuthyl-1-methyxanthine (IBMX), 5 pg/ml insulin, and 1 pM
dexamethasone for differentiation to adipocytes. E. japonica leaf extract at concentration of 0.5 or 1 mg/ml inhibited pancreatic
lipase activity. The cell viability of 3T3-L1 adipocytes slightly reduced about 3% by treatment of E. Japonica leaf and seed
extracts. The leaf and seed extracts of E. japonica effectively inhibited the accumulations of lipid droplet and expression of C/
EBPa promoting adipogenesis. Thus, this data suggest that E. japonica leaf and seed extracts inhibit fat accumulation through
regulation of C/EBPa, and leaf extract is more effective in lipid absorption and adipogenesis than seed extract.
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DMEM #l|#]e] 27004 37°C, 95% 2o} 5% COE &
wohs w710 viFeAt. o]21]h 3T3-L1 AP 7-Al
X 2duj) A v 2 BESPEA 80~90% confluent
el 7t Al sl Aol ARE-SHAT

3T3-L1 XYM TMZES 28IFE - 3T3-L1 AA7A

271
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Fig. 1. Effect of E. japonica extracts on pancreatic lipase
activity. The values are expressed as mean=+ SE of three
experiments.
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Fig. 2. Effect of E. japonica extracts on proliferation in mature
3T3-L1 adipocytes. The values are expressed as mean + SE of
four experiments. *P <0.05 versus control.
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Fig. 3. Effects of E. japonica extracts on lipid accumulation in mature 3T3-L1 adipocytes. (A) control without treatment, (B)
treatment of E. japonica seed extract 250 pg/ml, (C) treatment of E. japonica leaf extract 250 pg/ml. 100 magnification.
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Fig. 4. Effect of E. japonica extracts on PPAR and C/EBPa expression in mature 3T3-L1 adipocytes. ES, treatment of E. japonica
seed extract 250 pg/ml; EL, treatment of E. japonica leaf extract 250 pg/ml. Values are expressed as mean= SE of four

experiments. *P <0.05 versus control.

71& F98 o2 ATV AT, BHRADH A
TAE T7RI7IER g9 g Ho|R] &= Ao g
Q¥ Jelug Hm &5 PPARy agonist® 2
L35l A28 F=aH X FAZ ARE-E= thiazolidinediones
A S fAReE IR IS g sRtE S St
Aoz AgEH, P vnel 2220 WA A Fie
C/EBPog} PPARy 239 A9%4S B3 A= a4l

o ol’ge] A e AYESE CEBPa WA 91

B FH AYYY AR Yo} vinh FEERTHE

U3 F5Eo] HolhmE G nlsiele] 71l ut

£ E5 97 EE A ARl Bd 97E vl

M3l 5l AFads B A48T 1AE F
Bl Rshs 2ol Bastchy A,

A A
B ATE A8IHEIER) SRS AT Ao
Al QAo FaE ATATiols ofd] s
Yy
IEES

Lowlght, A4, 294 (2009) SHele] 1097 vRkRE
o] Wz} Fd: 1997~2007. o eHH]7FEF]<] 18(1): 24-30.

2. Spiegelman, B. M. and Flier, J. S. (2001) Obesity and the reg-
ulation of energy balance. Cell 104(4): 531-543.

3. Kubota, H., Morii, R., Kojima-Yuasa, A., Huang, X., Yano, Y.
and Matsui-Yuasa, 1. (2009) Effect of Zizyphus jujuba extract
on the inhibition of adipogenesis in 3T3-L1 preadipocytes.



274

Am. J. Chin. Med. 37(3): 597-608.

4. Payne, V. A., Au, W. S., Lowe, C. E., Rahman, S. M., Fried-

10.

11.

12.

13.

14

15.

man, J. E., O'Rahilly, S. and Rochford, J. J. (2009) C/EBP
transcription factors regulate SREBP1c gene expression dur-
ing adipogenesis. Biochem. J. 425(1): 215-223.

ZAAIE (2008) HITEXEO] HRIAAFEAHS FAOE,

7} ]8F3]x] 29(4): S156-S157.

uhgA, B, AEF, dHE], oln, AR, 244,
S ET (2008) H|T} HoE oeks FEEO) A, ¢
af 78t7]e=] 26(1): 75-80.

o]l AAR (2009) ¥lot §f FE=e] s 5 Pt

Y. gAY Y elsl<] 38(3): 267-273.
AzA (2001) FeFekE|st =& HEY, p370-371.

AR, HEY (2004) AFTLRESE 2SR FHAL

p676-677.

Takuma, D., Guangchen, S., Yokota, J.,, Hamada, A.,
Onogawa, M., Yoshioka, S., Kusunose, M., Miyamura, M.,
Kyotani, S. and Nishioka, Y. (2008) Effect of Eriobotrya
Japonica seed extract on 5-fluorouracil-induced mucositis in
hamsters. Biol. Pharm. Bull. 31(2): 250-254.

Huang, Y., Li, J., Meng, X. M., Jiang, G. L., Li, H., Cao, Q.,
Yu, S. C., Lv, X. W. and Cheng, W. M. (2009) Effect of trit-
erpene acids of Eriobotrya japonica (Thunb.) Lindl. leaf and
MAPK signal transduction pathway on inducible nitric oxide
synthase expression in alveolar macrophage of chronic bron-
chitis rats. Am. J. Chin. Med. 37(6): 1099-1111.

Sun, G, Zhang, Y., Takuma, D., Onogawa, M., Yokota, J.,
Hamada, A., Yoshioka, S., Kusunose, M., Miyamura, M.,
Kyotani, S. and Nishioka, Y. (2007) Effect of orally admin-
istered Eriobotrya japonica seed extract on allergic contact
dermatitis in rats. J. Pharm. Pharmacol. 59(10): 1405-1412.

Kim, S. H. and Shin, T. Y. (2009) Anti-inflammatory effect of
leaves of Eriobotrya japonica correlating with attenuation of
p38 MAPK, ERK, and NF-kappaB activation in mast cells.
Toxicol. In Vitro. 23(7): 1215-1219.

. Chen, J., Li, W. L., Wu, J. L., Ren, B. R. and Zhang, H. Q.

(2008) Hypoglycemic effects of a sesquiterpene glycoside
isolated from leaves of loquat (Eriobotrya japonica (Thunb.)
Lindl.). Phytomedicine. 15(1-2): 98-102.

Zong, W. and Zhao, G. (2007) Corosolic acid isolation from
the leaves of Eriobotrta japonica showing the effects on car-
bohydrate metabolism and differentiation of 3T3-L1 adipo-

16.

17.

Kor. J. Pharmacogn.

cytes. Asia Pac. J. Clin. Nutr. 16(Suppl 1): 346-352.
AeE, 254, e, o]dd, vHEd, 2EE (2009) H]
IR ZHE| Tyrosinase A3l S4E29 £, g4/
FF-E831%] 16(3): 435-441.

AR, ARA, vk, §9), ded, 292, U
(2006) WAQ1 FZEol ©]gh pancreatic lipase®] #13] &
. Yg78)51%]. 16(2): 328-332.

18. Li, M. and Cheung, B. M. (2009) Pharmacotherapy for obe-

sity. Br. J. Clin. Pharmacol. 68(6): 804-810.

19. Nakai, M., Fukui, Y., Asami, S., Toyoda-Ono, Y., Iwashita, T.,

Shibata, H., Mitsunaga, T., Hashimoto, F. and Kiso, Y. (2005)
Inhibitory effects of oolong tea polyphenols on pancreatic
lipase in vitro. J. Agric. Food Chem. 53(11): 4593-4598.

20. Yang, J. Y., Della-Fera, M. A., Rayalam, S., Ambati, S., Hart-

zell, D. L., Park, H. J. and Baile, C. A. (2008) Enhanced inhi-
bition of adipogenesis and induction of apoptosis in 3T3-L1
adipocytes with combinations of resveratrol and quercetin.
Life Sci. 82(19-20): 1032-1039.

21.Lee, S. H., Kim, K. Y,, Ryu, S. Y., Yoon, Y., Hahm, D. H,,

Kang, S. A., Cho, S. H., Lim, J. S., Moon, E. Y., Yoon, S. R,
Lee, H. G, Yoon, D. Y. and Yang, Y. (2010) Asarone inhibits
adipogenesis and stimulates lipolysis in 3T3-L1 adipocytes.
Cell Mol. Biol. 56(Suppl): 1215-1222.

22. Lee, H., Kang, R. and Yoon, Y. (2010) Shikonin inhibits fat

accumulation in 3T3-L1 adipocytes. Phyftother. Res. 24(3):
344-351.

23. Hu, C., Chen, L., Xin, Y. and Cai, Q. (2006) Determination of

24.

corosolic acid in Eriobotrya japonica leaves by reversed-
phase high performance liquid chromatography. Se. Pu. (Chi-
nese Journal of Chromatography) 24(5): 492-494.

AL, A¥ls, F5d, 71X, 9sd, A&Al, ddo}
(2009) db/db mh§-ZollA] HlThe] d A8t a3 4/
FY )% 22(2): 159-165.

25. Nugent, C., Prins, J. B., Whitehead, J. P., Savage, D., Went-

worth, J. M., Chatterjee, V. K. and O'Rahilly, S. (2001) Poten-
tiation of glucose uptake in 3T3-L1 adipocytes by PPAR
gamma agonists is maintained in cells expressing a PPAR
gamma dominant-negative mutant: evidence for selectivity in
the downstream responses to PPAR gamma activation. Mol.
Endocrinol. 15(10): 1729-1738.

(2010. 8. 25 == 2010. 9. 8 AAL; 2010. 10. 6 HRZN)




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


