pISSN 1229-1153/ eISSN 2465-9223 J. Food Hyg. Saf
Vol. 33, No. 2, pp. 131~139 (2018)
https://doi.org/10.13103/JFHS.2018.33.2.131

Journal of Food Hygiene
and Safety

Available online at http://www.foodhygiene.or.kr

P2 T} 2T £E2] FMolR| Koy X
3T3-L1 XM E ] Xt oiFzt

oI - ¥4 - UEhY - A - HolE - M
AAEER7ED SAFATLE, BUE

LAY UEY - RN - PUT - el
16N SEEATL, A fEE

Inhibition of Pancreatic Lipase Activity and Adipocyte Differentiation in
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ABSTRACT - Our review begins with the maize hybrid for grain, called ‘Seakso 1,” which was developed in
2008 by the Gangwon Agricultural Research and Extension Services in Korea, and subsequently registered in 2011.
In this study, we aimed to investigate the lipid metabolic enzyme activity and inhibitory effect on the adipocyte differ-
entiation, in 3T3-L1 cells of the identified Seakso 1 corn husk and cob extracts (EHCS). We investigated the pancre-
atic lipase inhibitory effect and anti-adipogenic effect of EHCS.The lipid accumulation and adipocyte differentiation
were measured by the procedure of Oil Red O staining, Real-time PCR and the Western blot analysis. The pancreatic
lipase inhibitory activity of EHCS was measured at higher levels than those of the positive control (orlistat) at 100,
500, and 1,000 pg/mL. In particular, EHCS was noted as being significantly inhibited and including a measured adi-
pocyte differentiation and lipid accumulation, when treated during the adipocyte differentiation process in 3T3-L1
cells. Based on the Oil Red O staining, EHCS inhibited lipid accumulation at 19.19%, 33.30% at 1000 pg/mL,
2000 pg/mL, respectively. The real-time PCR and Western blot analysis showed that EHCS significantly decreased in
the mRNA expression and protein level of obesity-related factors, such as peroxisome-proliferatorsactivated-receptor-
y (PPARYy) and CCAAT enhancer-binding-proteins a (C/EBPa). This study potentially suggests that the Saekso 1 corn
husk and cob extracts may improve lipid metabolism and reduce lipid accumulation.
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Table 1. HPLC analytical condition of cyanidin 3-O-glucoside

Condition
Nano Space SI-2, 3023 (Shiseido, Japan)
Unison UK-C, (150 x 4.6 mm, 3 pm)
Column temp 35°C

Eluent A: d-water (0.1% trifluoroacetic acid)
Eluent B: acetoniltrile

Classification

Instrument

Column

Mobile phase

Injection volume 5 uL

Detector UV 525 nm
Run time 20 min
Gradient table
Time (min)  Flow rate (uL) %A %B
initial 1000 95 5
5 1000 95 5
10 1000 80 20
20 1000 95 5

MOPSS 713ttt 1 mM EDTA 100 mM Tris-HCI/5
mM CaCl, (pH 6.8) 700 uLE 37} 3F¢] enzyme buffer=
AFEEF9 2 enzyme bufferd] M4 15 ¥F 2 & F
== orlistat (Sigma, St. Louis, MO, USA)S FLHE=Z
100 ¥ H7kste] 37°CollA 1587 RESGAIZ. Whg &
7122 10mM p-Nitrophenyl butyrate (Sigma, St. Louis,
MO, USA)E 20 pL¥ F7FstaL 37°ColA] 158 &<t vh&-
A1Z1 5] ELISA reader (FLUOstar Omega, BGM LABTECH,
Ortenberg, Germany)S A3} 400 nmo|A HEE =
Aol throl A& olgate] AsgdES Alteat

Lipase A &1&4 (%)=

[1-NEE AES 79 F3= - T4E AZsA &
< 7Y FEE)YANEE AP A B2 79 FEE]x 100

3T3-L1 XYHAM 2] v R B3/

3T3-L1 (CL-173) MXE v]=F A|X23 232 American
Type Culture Collection (Manassas, VA, USA)ZH-E] 1%
ato] ARSI v A FAIES] 3T3-L1 Al 320
10% fetal bovine serum (FBS)3} penicillin-streptomycin®]
Z7FE Dulbecco’s modified Eagle’s medium (DMEM,
Hyclone®, Logan, UT, USA)E 713t 5% CO,, 37°CE]
Z7stel A kst wikE 3T3-L1 Al2£7} confluent
AEl7F =W trypsin-EDTAE A 2lste] MEE 8313 6
well plate®] 5x 10%welld] FE& EF3 T 100%
confluency “JE oA 48A17F WAt} FEE0] AA
FR3 pxE TS Gokr] 95t 10% FBSSE MDI
(0.5 mM 3-isobutyl-1-methylxanthine (IBMX, Sigma, St.
Louis, MO, USA), 1uM dexamethasone (Calbiochem,
Darmstadt, Germany), 1 pg/mL insulin (Sigma, St. Louis,
MO, USA))7t 71e DMEMHEIA| S A 2|ste] #312 &

T3tk MDI ®iA] A 29 Fo 1pg/mL insulin
(Sigma, St. Louis, MO, USA)T+ 7€ 10% FBS-DMEM
o7 Wil E wA|st 2o RF wiFEIAAL, 2 itk 10%
FBS DMEM Hj¥el o 2 wi|ale] 49 E<F B3l2 f%
AT AMAE E3tE Fiedte T 4wl F

ZES 100, 250, 500, 1000, 2000 pg/mLe] FEZ A&

o
S50 AXEAL g4d 47 o5 gkl
874 7142 tetrazolium salts (WST-1)= formazan© =
SHAA7] = HEZEeole] 5HE ol&ste (PR
MNEBEES SH3= WST-1 cell proliferation assay
(Cayman Chemical, MI, USA)E %3lo] =43} T},
3T3-L1 MXE 96 well plate] 1x 10%welld] T=& &
Tl 24A7F & FE=S FEEE AHYste 5% CO,,
37°C incubatorollA] 24A17F &<t w3t vl & WST-
1 AlokS H7keted 37°ColA 1IMZE <k ¥hgA1Z] § ELISA
reader (FLUOstar Omega, BGM LABTECH, Ortenberg,
Germany)E &3l 450 nmolA $EE 574 skt

I[lolr

Oil Red O AR

A 1s 29 9 S FEE9] 3T3-L1 ANHATAE
o] EsloAl 48 HAs7] flske] Oil Red O HAES
FEATE 3T3-L1 AATA ] B3 459 AlF
o] WX & A A3} phosphate-buffered saline (PBS)Z
Al A3 o2 10% formaldehyde &S 3087+ 2235l

AEE TN oA A F &dS A AL
PBS9} 70% ethanol® ZHz} 2¥1A A& 3k o} Oil Red
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& FEA e AWHTHEE ST (Negative
control, NC), AWAELE B35 FLsld FE2ES A
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2 AT 4 A MEE FE3ERH(AG AXIO
OBSERVER D1 INVERTED MICROSCOPE, CARL ZEISS,
German) AR&-8te] 400M) Wi &= olmA|& A&eL,
A E lipid droplet= isopropyl alcohol &S 2 FZ3 T}
& 510nmoll A &3 =(xMark™ microplate absorbance
spectrophotometer, BIO-RAD, JAPAN)E =7 35}o] A& A
g0 FRE S AE FARF(EENED)Y FEE
HOE o] AR A SRS WEEE YERAUT
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Table 2. Primer sequence used in Real-time PCR

Sequence

Primers Size (bp)
Forward Reverse

GAPDH CACTCACGGCAAATTCAACGGCAC GACTCCACGACATACTCAGCAC 149
PPARYy AGTCGGTGGACAAAGAACAGC ACTCCAGCACCTTCTGTITGC 101

C/EBPa. TTGACCCAGAGCATGGTGC GAAGTTGGTGGGCCAGAATG 124

Table 3. Pancreatic lipase inhibitory activity of Saekso 1 husk and cob extracts

Samples Pancreatic lipase inhibition (%)

(ng/mL) 100 250 1000 2500 Ic,,”
Orlistat 11.52 £2.3393 - 4038 £ 1.16° 67.81 £0.77° 100.00 + 0.08¢ 880
Extracts 36.34 +2.54° 45.48 £3.48° 77.37 £ 4.69° 90.14 +9.02* - 320

D1C,, : The half maximal inhibitory concentration.
?Value are mean = SD (n = 3).

9Values with different superscripts within a column indicate significant difference (p < 0.05) by Duncan’s multiple range test.

sl =8 RNAES DNase’} E8E o] 9)= High
capacity ¢cDNA Reverse Transcription Kits (applied bio-
systems, Carlsbad, CA, USA)E ©]-43}] cDNAZE 33}
3L SYBR green?} glyceraldehyde-3-phosphate dehydrogenase
(GAPDH), PPARy, C/EBPo. primerS ©]-&3}o] Real-time
PCR (StepOne Real-time PCR system, Applied Biosystems,
Singapore)s T Hx FAAEE GAPDHE
AHE-SFA T ESE Real-time PCR system2 ©]-8-3}o] 33
235 A F2 F42k2] primer 2 sequence™=
Table 29} 7T}'0.

Western blotE 5391 THRX] ditdxx]
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3t & protease inhibitor7} 3Z3FE RIPA buffer (Sigma,
St. Louis, MO, USA)Z 307} icedllA &alA1Zl 5 4°C
oA 13,000 rppmo 2 107 YA sk th YAl EE st
o] dojzl A=A 10% SDS polyacrylamide gel2 77
PSSl dMAS FEgk H nitro cellulose membranes
(#1620112, BIO-RAD, Germany)S-2 transfers}Ath. 12}
&A= anti-PPARy (#2435, Cell signaling, USA), anti-C/
EBPa (#2295, Cell signaling, USA)®} anti-GAPDH (#3683,
Cell signaling, USA)E AH&-3F 3L 22} A== HRP-
conjugated anti-rabbit (1:5000)2 AR&-3sA T}, zHzhe] Thl
2 2 %S Chemidoc XRS+ with Image Lab software
(BIO-RAD, USA)E o]&3ste] A8k,

¥

FAXE

BE 49 38 oy wuE ANSGT A B
(mean)? EFHAHSD)E YERNI S, FAIA 2= SPSS
(Statistical Package for Social Science, version 12.0, SPSS
Inc., Chicago, IL, USA)S o]&3le] ddux] EAHEA

(one-way ANOVA)S AA]$ & Duncan’s multiple range
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Results and Discussion
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Pancreatic lipase X3f] &%

W15 29 2 SU FEE0] lipaseA sl &gl vl
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Fig. 1. Effect of Seakso 1 husk and cob extracts on cell viability
in 3T3-L1 adipocytes. Each bar represents the mean = SD (n = 3).
Bars with different letters are significantly different at p < 0.05.
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Fig. 2. Inhibitory effect of Seakso 1 husk and cob extracts on
lipid accumulation in 3T3-L1 adipocyte. Intracellular lipids were
stained with Oil Red O and the cells were observed by a micro-
scope (400 x) (A). Oil Red O dye was dissolved in isopropnae
and detected at 510 nm (B). Each bar represents the mean + SD
(n=3). Bars with different letters are significantly different at
p <0.05.
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