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Effects of Purslane Extract on Obesity and Diabetes in High—Fat Diet-Induced Obese Mice

Kwang-Soon Kang*

Abstract

The frequency of obesity has risen dramatically in recent years but only few safe and effective

drugs are currently available. In addition, obesity can induce type 2 diabetes (T2DM), hyperlipidemia

and fatty liver disease. Recently, protective effect of purslane extract (PE) on obesity has been

reported, but little is known about the role and mechanism of PE in obesity. This study aimed to

evaluate the effect of PE on obesity and diabetes in obese mice. In addition, the effect of PE was

compared with anti-obesity and diabetes drugs. High-fat diet (HFD)-induced obese mice were treated

for 8 weeks with drugs as follows: PE, orlistat, metformin, voglibose or pioglitazone. While PE mixed

with normal diet did not have any effects on BW in non-obese mice, PE mixed with HFD significantly

reduced BW gain, insulin resistance, and glucose intolerance, without affecting food intake and

appetite in obese mice. The effect was comparable to the effects of anti—obesity and diabetes drugs.

Furthermore, PE significantly increased the activity of hepatocellular anti-oxidant enzymes, leading to

protection of liver from oxidative stress in obese mice. These results suggest that PE treatment may

be a useful tool for preventing obesity and complication of obesity.
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[I. Materials and methods

1. Research Material
1.1 Purslane extract and dietary
HRIE0 Ak FhSzaA F]lste] 7] oA AXAA
g 7HRE S 108 F3]e] 70% oS3t A1 80 T
oK) 5AIRE B3k SEatel, o] S 33) WD F, 19 5
% 54 Axdte] A AHE FEEE AN

T w T, 7 H,
, Orlistat,
metformin, voglibose$} pioglitazone< 7}z ghm] 9?%, -3 A

oF CJ AYAG Ak AL} TAILE Ak FefolollA 4313
o}, aA g ols vl A ekeel s aela AW e 7zt
AR 2229 20%, 20% 181 60%= F3H Aold vk

1%} "1 E 3.5%% 7kt dutalol=
o AP SR A AA 2= 20%, 64% 1#aL 16%
2 FAskgon, 3 olsh QuAold] 247t s FEE
0.1%, orlistat 0.03%, metformin 0.05%, voglibose 0.0014%
18] 31 pioglitazone< 0.003%% ¥3HA|A #| 25}t

1.2 Animals and treatments

C57BL/6 A AT E( e, I 7483
T8 A5 65 < 1A o] e Uik olE A

5& % M8 FEE, orlistat, metformin, voglibose L&

pioglitazone-s 2tz A 2kgk 2l o]} & 8573 Al F3kSl).

= S5 g A= AYuga FE&YEY 57t

(KM-2013-76, B, =) E 5 F Ayaisich

olﬂ__ﬂ

!

2. Methods of Research
2.1 Measurement of dietary amount and body weight
C57BL/6 #1¢] Aol AT 212t BioDAQ A58 Al
tl(Research Diet, New Brunswick, NJ, 7]=)3} HAAA &S
olg3te] AFe] gyl A ST,

2.2 Blood analysis and Pretreatment biopsies

v} (nembutal, 100 mg/kg) &, <o} Adlo A FAL 500
uL AF skl sk FEo| gal dAEelE gl S At
o] 80 T Wgael ¥el 2 AFselch Ao A F AALAe)
w21 2 A (white adipose tissue, WAT)3} 7+& A7R%F &
FAE SA803L, WATH 7}4 e BEe A3 A5 109

E22y golo] A7 F vkl 25 ARegr

F

2.2 Biochemical measurements and Histopathological
analysis

Y A9 A= A1 kit(Millipore,
Billerica, MA, 7= % Roche Diagnostics, Basel, Basel-Stadt,

29298 ol galel 4. A& AL Z4a7) A

WU A FEE FAUCE

homeostasis model assessment of insulin
resistance(HOMA-IR) A& &8 g9 2 35 ogd 52

o]-g-3te] AlLksl3iTt.

WAT 9 7+ =224 389 858 6-um A2 A2
hematoxylin/eosin G4& 33t} &efo]=e] IHA LA gl
A A e ATA ZHo] 05% o)A Al AHWrte)ga
Zsigict. 7F 22 B8 1 mM EDTAE 48 0.25% sucrose
Mo A #H3}A Akt Chloroform-methanol 494 ¢85
12& FE31 7T 55 dalitez]olA AR &
2 5% fatty acid-free bovine serum albumin & TA] 854
Ron, 359 A2 & Atslslr] el A gEEa]of
(Bio-Rad, Hercules, CA, P]=1)& o]-8-3}o] dl & “de-a}s]
ZA F/d AW (triglyceride) ¥ %+ Roche Diagnostics(Basel,
Basel-Stadt, 2=9]22)9] Alefg o]&3te] SAsSIth

2
>4

W=

2.3 Statistical Analysis

A= FHd FFLAHSEME FAISIH. B4 42
statistical package for social science(SPSS) 3|7]#] ®#
20.0 AZEoJ(SPSS, Chicago, 1L, W=)E AME8}SiaL,
area under curve(AUC)E Microcal Origin #7]1#] ¥4 9.1
A Ego](Northampton, MA, W=)E AME-3ste] AlAtslaltt.
1 o1 i vash] i ey By
AXE Adslga, Agdoes 47
7] 98] Bonferroni WAE ~
oA p<.05 4w FATHA L

[1l. Results

1. Effect of weight loss

HHlE FEEY THeE oF=o] 747 X3k AR E 8 ﬂ

= metformin 155 |98t YHX] Z152] Ao] HH =

= #ol7F 9 [Figure 1A]oY A" o](High-Fat Diet,
HFD)wol| 4] dyk2lo](Normal-Chow Diet, NCD)stoll B]&l #5
s7Fe Eith HFDwlA HulE FEE, orlistat 1332
voglibose 159 A5 F7k= HFD &5 vlaf p<.05=
o3k 7k A7E 1Y om, Pioglitazone S NCDZF HFD 25
o]l 4 p< 052 23 AT S712 B3tk Sr]E A% orlistate}
voglibosei= NCDOl| A= p<.0591 238t 25 A4 A3E Yepd
U, AH)E FEES NCD A% Wstell= J3s WA $%
CHFigure 1B]. HFD9] 7+e] 7713 HFD tlZ 150 v]al] 1]
B FEFE a4 p<.05, orlistat ZL8]aL voglibose L5F2] 3¢
FARE K012 frofet 7ha A3E BoltHFigure 1C]. HFD]
A WAT FA= HED thz=15500 Bls) 4J¥]& =
ZgollA pK.05, orlistat Z1E-2 pKO1E F-2]3h 7
o}, B3k Pioglitazone 152 WAT FA1%= HFD

_OH

53} voglibose
u-J« 7?3*]"5 E‘}’i
o Esm A Il
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mm Normal-chow B
3 High-fat 50 #

>

Food intake (g/day/mouse)
~
*H=
Body weight (g)
*
*

- 0
Control PE Orli ~ Met Vogli Pio Control  PE  Orli

Met Vogli  Pio

(@]
w
>

(e}
w
>

Total liver weight (g)

o
+=
=
Total WAT weight (g)
= 8
3=
+=

Met Vogli  Pio

0.0
Control PE  Orli  Met Vogli Pio Control PE  Orli

Fig. 1. Effect of purslane extract (PE) on food intake,
body weight and tissue weight after 8 weeks of
treatment.

2. Glucose intolerance and insulin resistance

improving efficacy

T8 49 2 g9 e T 8579 2o] & NCDY
v HFDw ol A F718k9lal, HEDwelAl &u|E
metformin, voglibose 18]l pioglitazone Lol HFD ©j
ZIF HE) T 9ol K062 o3 FHAaE Hilon,
orlistat Z1&2 33 o] KOIZ
3 HFD tz2259] Hls] p<.05%
CHFigure 2A,2B].

HOMA-IR A3 NCDell H]&l] HFDwell A $kom, HED
9] orlistat ZL&F ©]9]9 IFolA p<05Z, orlistat ZL&Fol
ME pKO01ZE §93 24 23E B tHFigure 2C].
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Fig. 2. Effect of purslane extract (PE) on fasting blood

glucose, fasting plasma insulin and homeostasis model

assessment of insulin resistance (HOMA-IR) index after 8
weeks of treatment.

4 %H]— ol 7H/‘\j AT 2

3 £l deg 18] flate 574 9 Ul
s AdgsEglen, 3 ulgde NCDel H|8]l HFDwoll A
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EUAY NS BIEY, orlistat LF 099 ZLFolA
HFD dix1Fe] Hl&] 3 =ulide]

orlistat IR E p<01A frolg M Axs vebilct
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Fig. 3. Effect of purslane extract (PE) on glucose
tolerance after 8 weeks of treatment.

5 A4 55 SA40AE, @5 F ZFH2HE 1UE
A A A (high-density lipoprotein, HDL) % AU %= x| 2tk
FE+E NCDol| Hlaf

o -

W2 (low-density lipoprotein, LDL)

HED oA Z7}8F$itH Table 1]. HEDiollA] pioglitazone
aFolee BE aFdA MAE Oditl HHlE F2E,

metformin 18]l voglibose 1H5< HDL % IDL &=7}
HFD iz Hl8] p<05Z, orlistat ZLFlA %= p<.012
2 fogt I AdE Bed FuEAlE  orlistato}
= NCDoM = p<.0590 93t 85 A4 5= Ui
) U S FEES NCDY 8% A4 skdle

obl G vIRA i
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Table 1. Effect of Purslane Extract on Plasma Metabolic
Parameters in Fasted Mice on 8 Weeks of High—Fat Diet
Total . .
CRlesterol i g/ (el
Cont | 157.1 + 549 1037 + 962 | 841 + 386 257 + 1.82
PE | 1530 * 7.41 969 + 518 | 872+ 1.8 215 + 097
N Orli | 1348 + 9.11° 101.3 + 9.70 752 + 781 133 + 3.21°
g Met | 1635 + 7.23 993 + 7.94 | 954 £ 979 22.7 + 193
Vog | 1399 * 635" 922 % 623 | 793 * 628 185 + 173"
Pio | 1263 + 4.83 903 + 831 | 905 + 10.87 245 + 259
Cont | 2226 + 7.16 910 + 514 | 1362 + 697 448 + 184
PE | 1895 + 11.18" | 930 + 532 | 1111 + 509" 358 + 3 .85
H Orli | 1567 + 9.74™ 889 + 307 | 923 + 746™ | 237 + 1.467
E Met | 196.1 + 11.36" 921 + 398 | 1162 + 697" 378 + 395"
Vog | 170.3 + 887° 89.2 + 3.07 | 101.1 + 596" 284 + 238"
Pio | 2094 + 9.66 933 + 581 | 1253 + 6.38 414 + 366

= Data shown in the table represent the mean £ SEM (n

= 6 mice per group).
3. Fatty liver improved effectiveness

%7 Wgldhs BAo|xA HFDWS WATH 7+e] AW &7
o] AN o Z7ek Aoz JeEltH Figure 4&5A1. HFD?‘Oﬂ
A orlistat®} voglibose ZL&F2] AWAE A7)+ HFD thx
ol sl AAaER oY, HHE FEE 25 AAE 37]
© & ¥t sisitHFigure 4].

Control PE Orli Met Vogli Pio
E R i ¥ =l & N £ L a <\~ s ’
A )] Y \N\ | ail ”4 g A ;
i na! \ Vv Y R L =
Normal { N\ £ A St ) LA
<chow . [ | " ey PO RS e WELE ]
F Y\ -',\.”.“\\J ot Yazhe s L
4] 3 [ Y
ba o ) Wave —
¢ X USRS N
HFD \ / > ] ) 5 g j'r'\ ‘

Fig. 4. Effect of purslane extract (PE) on adipocyte size
after 8 weeks of treatment.

HFDO A 2¥]E F&E&, orlistat 18] voglibose L&
9o 7+ A AWEA AL HFD tZ2a8 vl s 7

231931 [Figure 5A1, 7+ 22 Ul FAAW &2 HFDwY
HHE FEE 2FoA HFD tiz28el B8] p<.05& 9

2] TG ?:.ak “Ed HFD tz22F vl§) p<.01o=2 ‘IT‘/]?_J'
7 AYE BT Figure 5BI.
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Fig. 5. Effect of purslane extract (PE) on hepatosteatosis
and hepatic triglyceride (TG) content after 8 weeks of
treatment.

V. The Proposed Scheme

A AAH O 71 wEA Sk

A8 A4S F shfolrk. ol ATANE AME FEE

el 9 g GG RaA s AgH T g
2%

A 29 Fuy

@A orlistat, metformin,

voglibose 18]l pioglitazone® &3¢} vl 7} k). 4

HlE 582 HFDE A3 AdA et 2 Jds 858
HolFQth A Y nief o] HulE FEE9 & Eud S
IAEZF WA avbe A L AR ol o AyE B
o]H, o]+= orlistat[22] % voglibose[23]1¢} FAFEE 7] Ho &
Azttt HHlE FEE 2ol7F NCD H o AF 2 AT
shol] o}rd J&o] glthe A2 HHlE FEE A7t 79

ok ] Bapgo] gite AS AR HulE FEE 2]
= AolEkg WSIAZ)A] ghokon, o= HulE FEEC] A
SH-o] A8 FRoll= AgaHA] ¥aL, FE 7] AN aa
D& F2AA A FA4S AN S AARIHL3,14] 2
HEE HHE FEES JUHoR F2go] HomA vk}
Al 28 YaHES AR A 5 e £ FEHEH E
= Atk A orlistat®} vogliboses= HFD 9} NCD # =5
gA As 9 dF FUzEHE FEE ol AR

[Figure 1,Table 1]. T3k oH] A A orlistat®} voglibose
£ 543 FoMe gule 7 o] SIS R HulE

FERS B8 At die) SRl W Qi o] A
S or 1stat9]- voglibose= ARG 917 Ao} 7He 943
PALE dod °‘%—3: A XFa24,25]. o)W AT A}
A% metformin 210]1E-& o)A HuF ule} wlsA 2

oA AR ] g Ao Yehstt) 85:7+9] metformin 4]
ol izl vls) HFDel & A% 5718 frols o

A7IAE BT, ET) W) AFo] okt Fadte 33
2 noinh IEEE Bgae) kAL Hg stte] F/HE

O
ol metformin  HA] HH|E FEFE, orlistat LAl
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voglibose®} FAFSE AF e 458 BY Zo= o idHr)
Pioglitazone 747 d9 ZsHAIZA 10o3d AREH A 29
P AR AMEEY] $=tl, PPAR-g E5AR &
Y AGA S MNAAZIANE AF S7He 22 FAgo e
o=z A Qrh[26]. o)eld o] &E, pioglitazoned H]RHA

TR #Ae) As=2eE Pt ofH AT AFAAME
pioglitazone 2}o] Z1Fo|A] o] M| B ¥ e}t 7L°] EHZL—:LFL
o v AT SV & BAEIAT dEA 0w
& o)A A 9 AksH 2Eg s %04 ]‘ﬂﬂ As

=
Z7h % ) 4R wae A9F 5 Aok ARy
%

AU EE9) off Bo] Fulw R Fuo] JFE vIA
EAE YA 2Ptk mebd AABAS FEstag F7)
4ol A7} Bag oz Az,

V. Conclusions

oyl Ao M= -‘JH]E FEEo| H|nt v S
7¥etaAl F A F7P o R 71 H|Rh X 5A 9 gy X
A} 1 55 v H 9ktl. HFDZ §%% H|wk ZH oA
83t 2¥|E FEE, orlistat, metformin, voglibose 2

Holek GA 747} Fefste] g, HA @ Ul
4, WAT 81 g 229 W§ejehs X% g3t
wa iu} sl vl

pioglitazone&

IR

OXL
e

< F3 HFDoﬂ 4 1
LIRS
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