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Hypoglycemic effect of Prunus mume (PM) extract containing in Sangjinyangheul-tang and Hwangkeum-
tang, one of the diabetic herbal medicines, was determined by investigating insulin-like action, insulin sensitizing
action and « -glucoamylase suppressing action. Insulin-like activity of 3T3-L1 fibroblast was not shown with
the treatment of PM methanol extracts. However, treatment with 20% or 40% PM methanol extracts and
differentiation inducers significantly decreased the differentiation of 3T3~L1 fibroblasts to adipocytes. A
significant insulin sensitizing activity was observed in 3T3-L1 adipocytes, giving PM extracts (60%, 80% and
100%) with 1 ng/mlL insulin to reach glucose uptake level increased by 50 ng/mL of insulin alone. In addition,
20% and 40% methanol extracts of PM suppressed the a -glucoamylase activity by 30% in vitro. However,
there was no significant differences in the peak of serum glucose levels and area under the curve in Sprague
Dawley male rats treated with PM ethanol extract or cellulose and 2 g maltose or dextrin/kg body weight. These
data suggested that PM extracts contain effective insulin sensitizing compounds, lipid synthesis suppressing
compounds and possibly @ -glucoamylase suppressing compounds. Therefore, PM extracts are beneficial for

anti—diabetic treatment in obese diabetic patients.
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Lol 1 kgell 70% ©ll®H-& 10 LS ¥ 31 243 AR 23]
HHE 223 3 A=2 ojslT 450x g2 A E2 (Meg-
afuge 1.0R, Golden Valley, MN, USA)3s}od 4592 33
AF 1"—-’?7] (Bchi R-114, Essen, Germany)2 35°CellA] 7t
9} XA %Z(Ilshin Freeze dryer, Seoul, Korea)3}

‘ﬁ%%z’ﬂﬁgﬂﬁﬁﬁ}€¢¥% A8 1g% 35
410 mL 1 et A detef o g vtE 3 amberlite XAD-4
gel S A8 2243 (373 30 mm, Zo): 300 mm)2.E &

A Pﬂﬂr °1ﬂfﬂ SE2 N wehge] & SHAA FA4S W
3} A} 71| A HO(Fr. 1), 20% Wl 8F-&(Fr. 2), 40% o &8 (Fr.
3), 60% | &-2(Fr. 4), 80% = &-2(Fr. 5) ¥ 100% wi&k-2-
(Fr. 6)2.2 o] £33l s S F 5@ A23M A}
L3lg o} zhzhe] 2322 10% DMSO® 1 mg/mLE 2]
% sonicatorZ 20& EqF 2 ¥3te] JAE glo] T £8)4

At}
olEElM S EHM A%
& 7-#) A7) (haemacytometer) 2 A AHE 5% 10% cells/mL

2] A EE 24 well plate®] Z} wellel|l ¥ 31 phosphate buffer
salme(PBS)i A2 g F 1% bovine serum albumin(BSA)

4 h3tx 9= 1S 5% Dulbeceo’s modified eagle
medium(DMEM) #lj A] el A 2 gk v oFalgich. wiodgt &
A 2 DMEMul ] 2 m#stgict

2ufe] 23 Eo JEdA EAo] giEH e AE 2
Abslzl 9ted (1) fr= £3E5A F QEH-E AT 025
BM®} dexamethasone(DEX, Sigma-Aldrich, St. Louis, MO,
USA)# 05 mM9 1-methyl-3-isobutylxanthine(IBMX,
Sigma-Aldrich, St. Louis, MO, USA)¢} &7 o] B3 E&
Z+zE 100 ug/mL 37V shed 5474 wefsl g o). v ofF F 373~
L1 A °P‘ﬂ£7]' AA L2 F5tE = A2 E AT
=3 deds A f e 2EEAY @ o9 2EES
74313}“4 597 v oFslgict. o] F A9 BFoA RIS

3} A4 - opaw)

20 $82o] G454 B DMSOE Lo £ 4l A
Fstel wloralodch. A ERS) $HAEE ANE F4
e gFoz HYsATh AN L FEE T4 A4
27 kit 54}, g, 2 Yk

ANLMEZZe] e M3 4F :
3T3-L14 oAl £ Kamei 5(3)9] Wy 22 #3} f =
o} g7 wiokste] AWALE EFAIFH ) 23R A9
A T 24 well plate?] Z+7+e] welld] ok 5x 10712 A 22
33 welloll ¥ F7hgle] A3 A $ch Well platedd]
70 A A £E PBSE A& 3{E 500 Lo} 1% BSAE 3
3t o= A= X732 DMEMoA 1247} o] A wloF
3ttt MediaZ #7332 HEPES £ dl4 37° 4] 30&
Zqb vlokgk 3 1 uCi/mL9 ["“C)2-deoxyglucoses} 1 mM
ZEFE Arlsle] 22°Col A 308 Sot wiokEd o) Ex o]
AENZE A2 AZE AZd 79 CH oz A
stttk vl Bel Al F = A H E wi Al 517 ¢ 814 glucose
transporter 4(GLUT4)9] 248 o] A3} cyto B 7 )
FetlS fo] Frd o] FHET M HEUR 0| T X
o] & A3t A 2= 10 mM EE3o] ¥4 PBS
o2 AAH3t3 05 N NaOH=Z M E& Fastgc). Ead
AEE 202 FHA7T FH4" “Co FFe ve
counter(Tri-Carb 2100TR, Packard Bioscience, Boston,

MA, USA)Z =Aslgit)

L] $FFo] Adwd WA EA] FiEe e A
o -5 zAlsb7] falA 3T3-LIA A Z A& 1
ng/mL3} §A 7+ BHFE g3 147 F3 ekt $of
2E3 43 AEE & 50 ng/mLE A3 Ae} vlw
stgdch dzF oz e 0,1 28 3 50 ng/mLE AH&-3}

Atk LE AL 3 el T, AP AT AL L)
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In vitro a-glucoamylase &%

@ -Glucoamylase+ 50 mM sodium acetate £ 2 2 (pH
50) 5 mg/mLE FAA 7], 714 TdEA 20 mg/mLi
5ol Hd F1:19 vE2 Aok FEL FAAR
24 1 mg/mLe FEE DMSOZ =o]3 ©]7-& PBSE 4
Al sle] Alg-3lodct e £ 82 50 ng/mLe] $EE A4
tsdrh. o] uh-g- £-92- 37°Cell A 1/‘] 7k Bk wiF A FHTh 14
7k F ol 150 uL e} 0.2 M NaOHEZ ¥+-8-& £ A 7] 2 5383}
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A= DMSORHE Al sl S o) A s« Fe] =3
of v v BE2Pslg o {8 229 AAe] 44
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In vivo glucose uptake assay

In vivooll A &0 5Fo) &3l E9] 43} Fd vl
T 9L AT e AAE dYAA S
Sprague Dawley =70 WA (F} A&d EE&, Seoul, Korea)&
16A17F F4F FA A2 ¥ 20) FFE 500 mg/kg AF&
Fo3t 2 108 Hell £ dlAl dextrin & TEAS F
o33t in vivooll A @ -glucoamylasef A2 A& A8}
At B2 73 353 FAale #3] vletA 2/ Qle
2 Eu] Az} A oded U DA A=l 9l
A uk 2B A0} dextring X3 E de] 45sls 33 o)
9 Be8slrg TE Y dextring FoI% F 274 9
Al 23l 4o Fo] Q= AR et AT
325} Aol A 2 g HE AL dextrin/kg BW. & 2 759
gk 30, 12, 20, 30, 45, 60, 90, 120 minol| 224 Y&
ARt A 223 Fr & SAsNGY AP 5E T
7+ Zvic} vl 2 stgivh HEF 22 500 mgo) AER =
& Fosilcl AT 243 Al 8% W3le area
under the curve®d AlAbste] o] Ab5dts A LS et

= ARE AHEskelY.

EAX 2|

BE A= A kg digk Y FHA R A4S
o] Jepd gich AP A E 3T3-Li1olA 223 AF7t 571
3= AEE Q59 1 ng/mLeHE ‘%‘_1. 24 gy Jd=™
1 ng/mLe}t 2o B8 E-& 334 9 =33 3k two sam-
ple t-test® EA|A $2JAS 7 Zs gt 2o 2552 A
Fo B35 a9 invitroolA @ -glucoamylase 4] ol
lxs odge HETHe vE WEEE A4Eed one
sample t-test WH o2 BAF FAe ZE3ddc In
vivoll A2 ZEF A AT 2vje] A5 AEZR
2 FFT A4 N7 v 23l two sample t-testZ %
AR FAAE FHEstdrt. 28 A MY 54 A5
@ =0.052 A3t}

oleaiM E8EAMe 21}
B 7o) 4 A 3T3-L1 Aol A2 A58 5
o] A ursl A Qla, sl 2L FrEA L Exslo

E‘%*—‘.‘%}—: A1 & o) A}%*&t}. 3T3-L1 AfolAEs &d,
DEX9} I3MXZE A H F3-FEE28 H71519L o 7
WAl 22 A== (14,15), o] 71A -2 o} &l A 47

A7) £ grsket. B APl A E o) R B QEAY T4
= agabs B0 el e N A fstel

3T3-L1 A-folAlxo] 23 FEEd F gL 493
DEX ¢} I3MX %} 3 2.v) 2} ek 358 22} 100 ng/

mLe] FEZ Aestd s o 2oy dedE ¢ £33
F=EA 34 en) 2 EE 47 100 ng/mLE A g3}
QG-8 o el xze BRIATE HF zH;{] =13 z‘g-a}: o
2 AAch AEHAd B EAl AR = 23

A g K83 EAG FA o) BEHES ?%iﬂff}?a—a—
AN AAd ko] i<l DMSOE Helgh ZAnch &

Aol v FEE AdwdA EAo] FiH Uk
Zsigich v $8E F Adedy EHE A= B4
< ¢lsdch(Table 1).
B9 Q6L T PHAGEEAN P o0) 2B
Z'JE] 31918 W) AR AABFo] o 7L FA A ute)

S ashs RO 2 HAS AT F YE AR AF
3}331:]- Sv] £3E ZFr. 29 Fr. 3+ o1&, DEX 28]
IBMX2} 24 wlalste] 3T3-L1 Aot 27} A 22
A== 7S A3k oh b el Fr. 5 3 +% £4 9
B8 FAAA A ERe] AFE =X He) o] AL
¥} 4% 22 3 53] Q49 A4S PHATE A B
Ho] Q& A2 oSk iz 253-¢ Aelg A 3=
DMSORMH: A 2lgk dj 2ol vj s x Al E29] A3
AstAVE A A ket F, Lufjolle AHbe} A4S
Agte E-o] By giH] e A & 5 A &
i 7)Aol a4 2|8 A o] AAH = Aol W AFE
A1 33t Folth(Table 1).

A|}A E 2] b AW ZA A Ee FAA o2 HHE

E $AAEe 22394 2838l transcription factors

o] AfrelAlErt A ER B3t= = Ao L= A
3 Bade] kil gk o] HA o FodFt=
factor— peroxisome proliferation activated receptor gam-
ma(PPAR 7 ), CCAAT/enhancing binding protein(C/EBP),
adipocyte differentiation, determinator factor 1{ADD1) =

r{o £ o
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transcription

2] 31 sterol regulatory element binding protein 1c(SREB-
Plc) 5ol 9t = ¥3E3-& 97 transcription factor
Tt':"] HEL_@. = | %l/\]ﬂ_‘li xﬁ‘ ‘n‘°]"‘ﬂ£'§“ ;q Ho]-knii Z{l%

Table 1. Effects of Prunus mume extracts on the differen-
tiation of 3T3-L1 fibroblast

With differentiation
inducers except insulin”
(1g/mg protein)

With complete
differentiation inducers
(ng/mg protein)

Fr. 1 128+24 212%2

Fr. 2 11929 9.8+24™
Fr. 3 115£2.7 102+1.7™
Fr. 4 129+25 20.8%3.2
Fr. 5 12.3+3.7 30.3+3.7"
Fr. 6 12.1£3.3 223139
Control 123124 23.7x38

YInducer is a mixture consisting of 0.25 UM dexamethasone,
0.5 mM 1-methyl-3-isobutylxanthine and 10 pg/mL insulin.
The data given are means*SD of triplicate measurements.
**Significantly different from the control group at p<0.0l.
***Significantly different from the control group at p<0.001.
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(14-17).

Ko 5(5)9] A7 E3F=EHe] Hrl=A] &2 45
o= guUE 22E-2 15} 10 ug/mLe] T2 A&
o tfzFel vla 2 1154£51%(p<0.05)9}F 126.9+2.1
%(p<0.001) 2 A4 A £315 F3A 7 =3 £33
=245 ¥4 E3FEEAL F8IEE W= 1 ug/mLel
A 122.3%53%((p<0.05) 2 35 22 A A JsdA &
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Fig. 1. Insulin-dependent glucose uptake by 3T3-L1 adipo-
cytes.
The data given are meansX*SD of triplicate measurements.

£ ATl Qed N3 24E 243k 3T3-L1 A
vl A £ 2 AL-2-3) o] & 3T3-L1 A WA E4= in vivoel] £
st ALK o)z R 2o R P BAF FA 9 dFH
o} 1A oA dFH 89} GLUT4E A x| 7}
A3 9l dgdo 9zhsA wh-gatr] dEeolct Aded-S
2] 8d 3T3-L1 AAlE] Al x gt dgdo] Z3tsla
oA dHE Q& AZAGAAQ insulin receptor
substrate-1(IRS1)-phosphatidy! inositol-3-phosphate(Pl3
kinase)-Akts] A& ZZ A7t} o] A2 GLUT47} A
Z2o 2 translocation® & 7Ze| F71354A FHof Txg9
E4S ZUHA9e Ao A 8% o822 3T3-L1 #]
WA EE ey 288S FAA 7 EHE FAEA
g alEd A AGAAS AFste 22 Ao A}
EXcH(12,14).

Quf F£& 23l go| T Mo olxle ¥

B dFoAs 3T3-L1 AWAZ 2=Fe] dedal 1
ng/mL3} 2v)9) £35S x2]34-& o 50 ng/mL U&=
< Astge we} AR E 2 Fe] F5E ST
= A& Ao AEE05 pg/mL) 0 23 E& A
2]89-¢ o Fr. 590 T2 F42 a8 F714H
&8l S 10 ng/mL A= Al 23} g1k 32 hehy)
AchFig. 2A). 20 B3 EL 5 ug/mLE F7HA2 S de
Fr. 1, 4,5 6 £33o] 2% 2= F+5 S7MIz L,
E3] Fr. 58 Ags3-& o 1532 50 ng/mLE Al

—_—

Z <99 ¥ ewkg 30~508] AR
e AE g S e 2 FAAEFr. 57 X2 4 E

100204 €29 2320 A4 D4 o) Bl
Qlths A% o 4 9ldly, AR W T4 FuAS
& ulFAel sbhe FEA 24 A5 A0] BT 628
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Fig. 2. Effects of Prunus mume (PM) extracts on glucose
uptake by 3T3-L1 adipocytes.

The extract was treated with Prunus mume (PM) extracts at a
level of 0.5 (A) and 5 (B) ug/mL in the presence of 1 ng/mL insulin.
The data given are means £SD of triplicate measurements.
Fr. 1~Fr. 6: 1 ng of insulin +each of PM Fr. 1~Fr. 6
DMSQO: treatment of 1 ng of insulin+DMSO (solvent of PM).
*Significantly different from DMSO treatment group at p<0.05.
**Significantly different from DMSO treatment group at p<0.01.
***Significantly different from DMSO treatment group at p<0.001.

& F5she

7} 2357 o} B3 Fo] MET-S -Er?Jrzi 0 Y&
detergent® 2t§-3te] v Bo]H o2 T w}e] E48 27}
A7 AL ot AL At v E AFeldE
HAAE F2EL AzsldS o e 248 270 A =

A

nisky 5(21)2 =% AE2]FAE Otholobium pubescens
of| 4 bakuchlol—— E2)slod lgdl wlztA o Hof S}J- ‘3«1*
EAelg} 1 11—5}}& , Hon 56_(22)9_ ol Al— A5
Z]"‘-4 5“11 NEFoZ FA5E Exule] 3T3- Ll 1] Bc]'
U}‘:ﬂ_ B 13 ar L=

In vitro®} in vivoollM 2o F& 22/ £0|
amylase 40| 0|x|= I&

Fig. 39 & &7 & £33 Eo| a-glucoamylase 4 o]
zZgste] 7|4 BEAS FEFOE sl v

a-gluco-

120

100

80

60

40

% of maltose digestion

20

MF2 MF3 MF4 MF5 MF8&

Sample fractions

MF1

Fig. 3. Effects of Prunus mume (PM) extracts on the digestion
of maltose by e -glucoamylase.

The values are calculated by the percentage based on the control
(DMSO treatment) value.

The data given are means*SD of triplicate measurements.
Fr. 1~Fr. 6: treatment of each of PM Fr. 1~Fr. 6.
*Significantly different from DMSO treatment group at p<0.05.

Aol A AHE vebideh o) 8 E-2 Fr. 29 Fr.
3uto] 2o B8] ¢ -glucoamylase®] A4S 30% A=
AstA #HTk, o] A= e~ Al dextring 71 A2 A48}
A& W= FAHeE A 72 Jehil gl el (data not shown). 2.2
B2 ¢v) B3 58 moderated} A o -glucoamylase?] 24
+ A3A

Lo E 70% &g 2 FE3le] FAAZXAY FE2E] in
vivoell A @ -glucoamylase B-4]-& o Al sfod Al F I 42 A
stA1 7] A F 2AEL7] H 8 4] 39862 g A YA ol A
500 mg/kg BW.2] 0] 358 = AF22
108 3o 2 g/kg BW.2] 2#E A ¥ dextring 33}
FHERAAE SRS o ¥ wsE ek 2 EAE
ZIA2 FF3AE W AT 3 A Aot o ¥y
g 2ol ¥ wist ez 2 Re] A4k area under the
curvew &7} FEEE FoI¢ TH AE22E T
Z Atol el 2ol 7k A 9] Fsl et (Fig. 4A, Fig. 5). ¥4 dex-
tring 7| A 2 288t 7 gt A2 A B2 20
2] FEE2] AFo] wE ¥ WEle} area under the
curveel ZFo]7} vk (Fig. 4B, Fig. 5). 12} dextrin-g
Folsto] AT et AALE Aol o] FASHA &
7}8}A] ¢l 158 4 60E7}=] 714 dA g F=E F= s
= 7AL 2 Hol g-glucoamylase] A4S A #8193 dextrin
o} AH 3] Fajdo] do] FASNA et A WAF
Znew FAHC

Coniff2} Krolol (23) & 8] 4] ®.37¢ w} 29 acarbose: 7}
HH o2 a-glicoamylase &4 & A A= FE2 F=2
2% A 9] o] £3)5H maltase®] B4 & 24 7]=
Aoz d=9 3t a8y AA R in vivodll A acarboser 2

E2 RAE AA A7 = A st 23)8 de 2l

=

;\_!._:L],J_.
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Fig. 4. Changes of serum glucose levels in oral glucose tol-
erance test with 2 g maltose or dextrin/kg body weight (n=8).
2 g maltose (A) or dextrin (B)/kg body weight was provided after
10 min orally administered 500 mg Prunus mume (PM) extract.

Serum glucose levels were measured at 0, 10, 20, 30, 45, 90, 105
and 120 min.
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Fig. 5. Area under the curve in oral glucose tolerance tests
with maltose or dextrin in addition of Prunus mume (PM)
or cellulose.

2E 3 A JAEE A2 dHFG(24,25). = Ao
A} Apgoll A -8-ukel 300 mg2] acarbose® 7T vr°t1‘6]-‘3,i
S o DEXO Fpo & F3FE TA AYAT A F Y
32 AdAFH o7 A} el dge] 2RAg A7)
gol &% Fate] el & Aol7t A TH26,27). =7
v et 3% WA 359 75709 53t acarboses FF I

< ¥ FEo WSt ol A ¢ FE AT FH-3)
AL 5ake] ded Tl A A A EAH A
=7t Aoty R uslg el 28 22 acarbosew A
A} 8} 7b ) FA EHA] kA EE A 7 Sok ZEEld 22
A Hdo] 7hAadty & AEHE o] G &
A Ao JAZAT13). £ AFNA] A &9 35
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