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Effects of Hwanggeum-tang Water Extract on the Expression of
Pro-inflammatory Responses Elicited by Advanced Glycation End
Products in THP-1 Cells
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Hwanggeum-tang (HGT) was recorded in Dongeuibogam as being able to treat Soga/ whose concept had been
applied to Diabetes Mellitus (DM). Advanced glycation end products (AGEs) play important roles in the development
of diabetic complications such as atherosclerosis by eliciting inflammatory responses. In this study, we examined the
suppressive effects of HGT against inflammation elicited by AGEs. AGEs treatment increased the expression of
pro-inflammatory cytokine gene TNF-a; chemokines MCP-1, IP-10; pro-inflammatory cyclooxygenase COX-2 on the
THP-1 cells. HGT had suppressed the expression of pro-inflammatory genes and protein levels in AGE-treated THP-1
cells. HGT had also decreased intracellular ROS production stimulated by AGEs. These results suggest that HGT has
beneficial effects for the improvement diabetic vascular complication through suppressing inflammatory responses
elicited by AGEs.
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1. M zuf e

Human monocyte cell line?l THP-1 A2 (KCNB40202)
© 5 AEFYCITRE FELUT AEujdel ALEH
RPMI1640 medium¥ fetal bovine serum (FBS), penicillin %
streptomycin< Gibco BRL (GRAND Island, NY, USA)AI#&
AHgEHAT Agel A THP-1 AZFE 10 % FBS, 100
unit/mL2] penicillin ¥ streptomycing X sl= wjA o 3+
ato] ZlF e F7|2ANAM Wk M § FAT AEE
tryphan blue (Sigma, St. Louis, MO, USA)Z @A4s}1 A EA
471 (Hematocytometry, German)E ©]-&3t A X (viable cell)
E AFste] AEUE 2x10° cell/mL ©] A 3t 6 well plate
) Fsh o

o

N
o
-2
)
o
L

BT Dol Fatglom, AW 2R 80 g)S FFF 360 mL
223 74E 2 F, AFHsA oS rotary evaporatorZ 5
=3 U, freeze dryer2 72 AZRs 2% 5 g(3FE
625%)% ol PBSol 31417 ALESHT ARTAL Table 1
3 2o

Table 1. Contents of Hwanggeum-tang (HGT)
Herbal weight(g)

Scutellariae Radix 4
Gardeniae Fructus
Platycodi Radix
Liriopis Tuber
Angelicae Gigantis Radix
Rehmanniae Radix
Trichosanthis Radix
Puerariae Radix
Ginseng Radix
Paeoniae Radix Alba

NG O O N O O N

o
o

Total weight

3. AlZEANE 23

Mitochondrial dehydrogenase activity® WENE MTT
coloimetric reduction assayE 43t Ao A& HGT7F
M E A& v X+ EIE Mosmann®] H 13k ¥ o] uwla}

248 9. THP-14 25 96well plate] well G 1x10° cells 2
T2 B33 F HGTE 54 (0, 255 10 mg/mL)E 2] 5}
37T, 5% CO; HE 100% Bl 7)ol A 24A17F wlatieh. Hi %
G AEE M2 AR wdste] 443t St v de $ PBS
£33 MTT (Sigma, St. Louis, MO, USA)-&% 50 ul/mLE 7
welld]l €3 3A17F wjtside. 2¥ o alddS ¥
(DMSO)Z 200  pl/welld o]
MTT-formazans £33} microplate reader® 540 nmell Al &
FrE ZHSY AEx54S s

dimethylsulfoxide

4. Advanced glycation end products(AGE)
HE42d 93 @iEQ  Advanced glycation  end
product(AGE) 23} ojv|iat gl 2 Awkg-o] FAER 3 |

of YHHo} NAVZ L JFR AT Fo| FuPYZ} #AY
oz @

B8 E 3 5uEel
L-Lysines ©]&3to] B3ls
TES WhES fFEste AHESTh MRPse D-Ribose9t
2 500 mMo| HE5 3ol 121TeA 1047
A HFAAERZ AT AAE He 2w
25 AT 5 den, o] A& Aol pH 8.0
=z 45 pm membrane filter2 & #}3}e] A& o Al-&-3}
AUtk AGE ’H-8-E2 MRPE A7, F=8E Asto] 459
= T HAAAYERAS dAst APl At

ml

5. RT-PCR

Total RNAFZ-2 Trizol reagent (Invitrogen, Carlslab, CA,
USA)E ol&stdon Azx3)rte wid Fstdth. cDNAE
AMV reverse transcriptase®} oligo(dT)E primerZ ©]&-3tof ¥
/3389l Taq DNA polymeraseE ©]-8-3}] Perkin Elmer 2400
thermocyclerell A 30 cycle &<t S&3Ath 2429] cycle2 9
4°Co) A 30 27t denaturation A|Z1 ¥, primerol| w2} 48-56C o
A 30 27t annealing A17]3L, 72°CollA] 45 %3t extensionAl 7
t}. PCR product= 1% agarose gelolA 7|95+,
ethidium bromideZ 94-& g & Gel Doc (Bio-Rad, Hercules,
CA, USA) & Algste] #2819 ti20. PCRO) AM&E primere
Table 29} 2t}

Table 2. Sequence of primer used for RT-PCR.

Target gene PCR primer sequence PCR product (bp)

TNF-a  sense  5-CCAAACGATGTTGTACCCGA-3' 699
antisense  5'-CAGTTGGAGGAGAGACGGTA-3'

MCP-1  sense 5'-CAAACTGAAGCTCGCACTC-3' 239
antisense  5'-CATTTCCACAATAATATTTTAG-3'

IP-10  sense 5-TGAAAAAGAAGGGTGAGAAGAG-3 413
antisense  5-GGAAGATGGGAAAGGTGAGG-3

COX-2 sense  5-ATCTACCCTCCTCAAGCTCC-3' 708

antisense  5'-TACCAGAAGGGCAGGATACA-3'

6. & d A7 9 Western blot analysis

- 148 -



Eo| THP-1 Al EoA Z3F

#l &FE THP-1 A 2] HGT (25, 5, 10 mg/ml)9] T==& 24
Azt AE)d & £33t PBSZ washingdlil lysis buffer (50
mM Tris-Cl, 150 mM NaCl, 100 pg/mL PMSF, 10 pg/mL

leupeptin, 1%NP-40)5 AH&3td 30 # 717 5o & v
pipetting® 2  &3A A dARHF F AFFAS FolA

Bradford reagentE ©]-&3t @¥iAS FH3 A, WA lysate
30 ug/lanes 71E S 2 12% SDS PAGE gelel loading3tith. &
71950 2 Ao 9W-EL PVDF membrane® 2 230 mA
oA 1 AJZF transferst$al, 5% skim milkE ©]83}e] 1 A|ZH
blocking3tGtt. 12 &A= monoclonal mouse Anti-iINOS
antibody, monoclonal Anti-human COX-2 antibodyZE 247} 1:
10002-2 3% BSA in PBSell &4, 4Tl A overnight 3}4] ¥H-&
A AT 22 FA = horseradish peroxidase (HRP)7} AR
anti-goat IgGE 1: 1000022 5% skim milkell 3|43}, 420
Al 1 AZE §H&A1713L ECLE o] &3t bandE 21331t

7. XU ROS A =4

AIE W ROSE % %Al DCFH-DAS AHg-3te] 34
sl th. DCFH-DAE €A AX9S E3 A X ¢to g gtz o
A3 Qre] oz gtolAld o3 FFS 42 DCFHE 73
a1, o] & ROS7} &Rt A A £& 38 == DCEE

w2 A Astett webx DCFO] ¥ FE=e AlE <he] ROSH
F3} v 94 MEEZ 1x10° cells/ml9] FEE PBSG (Ig

Glucose/ 1L PBS)ol F-HA#H 96-well platec] ®F3}59Th.
SJHE] = g (25 5 10mg/m)g F 3087
incubationd}$1 11, MRP9} DCFH-DAE Z}ZH0 mM, 125 mM ]
FEE A3t DCF == Wallac 1420 VICTOR3
multilabel counter (Perkin-Elmer Life Science, Turku, Finland)

=48k

d%iﬂr.

FEdw

11 excitation 378 485nm, emission ¥7S 530nm

HGTQ] @’1‘}5} 342 Blois?] WH9S wWasle] DPPH
Uz 27sez AT frel Szl o a-diphenyl-B

-picrylhydrazyl (DPP ZHHAR O Z A
29 PUHBHE 3

L(O4 mM /EtOH)E %7}?} z
o vortex3d}tal 10 &7 H
grgarseds #AsUt %%57} o.95~o.997}
DPPH-E-9 800 uLofl of &
HGT 200 uL¥ DPPHE-
i 108 ¢ We Adete weAzl &

DPPH &tz &7%5 = [1LAEFZE/HET 3=

9. BAA

| 64 x}

& SPSS ZZ1(v. 9.0)
stSitt. 33] WHE

3 AP At

a=
=
wr

FLAE

S

AR, a=0.05 T4 ANOVAE 4

jihJ

E)

1. THP-1 A X2 H&EEd) vxe a3
AXZ BjSAE 5 AdFdA HGTE 47 25 5 10
mg/mL-‘l] T2 4AZE A3 F MTT assayS 53] AE A
il

&S gRlg A WA EH st S W 449 HGT A
ol S AEEA0] FHEEA FSkTh(Fig. 1).
120-
1004
£ g0
= 601
=
= 401
~
© 20
[V
0 25 5 10
Concentration (mg/mL)
Fig. 1. Treatment with Awanggum-tang (HGT) resulted in no

significant effect on the viability of THP-1 human monocyte cells.
Cells were treated with 25710 mg/mL HGT for 24 h. Cell viability was measured
by MTT assay.

2. MRPsZ =¥ THP-1 Al¥°] TNF-a mRNA #@el v]x)=
3

MRPsE Az|gte] FH TS HS9UaL, od7]e 2t7} 25,
5,10 mg/mL®| HGTE 2A17F &3 A& g ¥ RT-PCRS A8

stk 1 27 454 cytokinell TNF-a mRNA9] T#o]
HGTAZ A s= oJEH oz A3t rhFg. 2).

(fold of control)

TNF-0 mRNA levels

0.0
MRP (10mM)
HGT (mg/mL)

TNF-a

GAPDH

Fig. 2. Effects of HGT on the expression of pro-inflammatory TNF-a
mRNA in THP-1 cells. Cells were treated with indicated concentration of HGT
(2.5, 5, 10 mg/mL) for 30 min followed by MRP (10 mM) treatment for 2h. The
figure shows ethidium bromide-stained agarose gels of RT-PCR products. * p<0.05,
= p<0.01.
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3. MRPs& =% THP-1 A Z2 MCP-1 mRNA Z&d] nx&
e

MRPsZ Hz|3le] FANZETS HEAL, o719 27} 25,
5,10 mg/mL® HGTE 2417 A ¥ & & RT-PCRS A&3H4
ot 1 A3 4354 cytokine?l MCP-1 mRNAS] ¥ o] HGTA
M FE oEHoF HAESItHFig. 3).

5.0+
4.0
3.0

2.0

MCP-1 mRNA levels
(fold of control)

0.0 T
MRP (10mM) —
HGT (mg/mL) 2.5

GAPDH

Fig. 3. Effects of HGT on the expression of pro-inflammatory MCP-1
mRNA in THP-1 cells induced by Maillard reaction product. Cells were
treated with indicated concentration of HGT (2.5, 5, 10 mg/mL) for 30 min followed
by MRP (10 mM) treatment for 2h. The figure shows ethidium bromide-stained
agarose gels of RT-PCR products. * p<0.05, *+ p<0.01.

4. MRPsZ fE% THP-1 AlZ¢] IP-10 mRNA &) WA=

o

MRPsE A 2jsto] FAdzTS T .
5,10 mg/mL®] HGTE 247t A & ¥ RT-PCRE A3
. 2 23 ¢34 cytokine$l IP-10 mRNAS] #3 o] HGTA g
ToX Fx oEFog 7H43% thFig. 4).

IP-10 mRNA levels
(fold of control)
N o~
e i

0.0-

MRP (10mM) = + + + +
HGT (mg/mL) = — 2.5 5.0 10

IP-10

Fig. 4. Effects of HGT on the expression of pro-inflammatory IP-10
mRNA in THP-1 cells induced by Maillard reaction products. Cells
were treated with indicated concentration of HGT (2.5, 5, 10 mg/mL) for 30 min
folowed by MRP (10 mM) treatment for 2h. The figure shows ethidium
bromide-stained agarose gels of RT-PCR products. * p<0.05, =+ p<0.01.

5. MRPsZ #% ¥ THP-1 Al ¥£2] COX-2 mRNA Z&d vjx=

MRPsE& A glste] FHdzas HEUL, o719 247 25,
5,10 mg/mLe HGTE 2417 A8] & % RT-PCRE A& 3k3
ok 71 A3 954 cytokine$l COX-2 mRNAQ] & o] HGTA
g7 A T & oz 748 er 53] 5 10 mg/mLoA
A as #EE F UATHFg. 5).

4.0

2.0+

(fold of control)

COX-2 mRNA levels

0.0
MRP (10mM)
HGT (mg/mL)

COX-2

GAPDH

Fig. 5. Effects of HGT on the expression of pro-inflammatory COX-2
mRNA in THP-1 cells induced by Maillard reaction products. Cells
were treated with indicated concentration of HGT (2.5, 5, 10 mg/mL) for 30 min
followed by MRP (10 mM) treatment for 2h. The figure shows ethidium
bromide-stained agarose gels of RT-PCR products. * p<0.05, =+ p<0.01.

6. M| W ROS 44 =4
THP-1 cello]l Z+z} 2.5, 5, 10 mg/mLe] HGTZ 30
2] & MRPS} DCF-DAAI2FS &7 2] g]&ta 158 Fo /‘ﬂ:‘i

F{]I
[
|

W ROSY| #F4& /‘EL«F]E‘_S&E} I 23 BE AgTelA Alxd
ROSS| W] fol4 A pade AL VAT & ANT
(Fig. 6).
g 3004
S
g
E
‘s 2004
g
§ 1004 ==
=
£
g ol
MRP (10mM) -
HGT (mg/mL) — — 2.5 5.0 10

Fig. 6. Effects of HGT on intercellular ROS generation. Cells were
pretreated with indicated concentration of HGT (2.5, 5, 10 mg/ml) for 30 min,
followed by MRP (10 mM) and DCFH-DA. After 15min, we measure the
fluorescence intensity which means the intracelluar amount of ROS. * p<0.05, **+
p<0.01.

7. Radical &A% &4
HGTS] ks &40l tha LolR 12 DPPH radical %4
of Esto] AlFAWNAN U2 275& S5k HGTE 5,

A 5
10, 25, 50 mg/mL T=AA FHZ 275 FHT 23 10
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oA 49%, 25 mg/mL FEZA XM= 72 %9 Uz
2ATE BYon, AYsrrt 75 sxoEdom it

5 AT Zrleke Ao UETHFg 7).

50 r

Radical scavenging activity(%)

0 L L L L )
0 5 10 25 50

Concentration(mg/mL)
Fig. 7. Antioxidant effect of HGT by DPPH radical scavenging
assay. DPPH radical was significantly erased by treatment of HGT in a dose
dependant manner.

8. MRPsZ &=
X 9%
MRPsE A 2jsle] Fddizae e, 7|9 242 25,
5, 10 mg/mLe HGTE 24417t A& 3 & Western blot
analysis& A3t 1 27 iINOSSF COX-2 @ o] o]
217t 5 mg/mL¥} 10 mg/mLe] Aol A 7Fa = Ah(Fig. 8).

= THP-1 Al Z 9] INOS$} COX-2 Tl d -3 o

COX-2

B-actin

MRP (10mM) —— + + + +
HGT (mg/mL)  — = 2.5 5.0 10

Fig. 8. Effect of HGT on Maillard reaction products-induced
pro-inflammatory protein expression in THP-1cells. iNOS and COX-2
protein expression was inhibited by treatment of HGT in the MRPs-induced THP-1
cells. The THP-1 cells were treated with indicated concentrations of the HGT to the
addition of 10 mM of MRPs, and the cells were further incubated for 24 h. This
experiment has been repeated three times with similar observations.
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AR o] WA =HH FHel FEEE] ANE o] F
oA A gFo} Iﬁmo}x] ata ko] Witkrt S48 A=
wl A= kg Hrokst WEkA ool &IRS Jhed © ste] &
A FH(F) HKY T84S olEta A4
] g RS SHIED oS FAEH 71
o itk T R A#H S X8 F HA Fes AR 8
Aot CRETREREE) A= WaRbiol KE, E sl
JEol artstd et sho] iRl T A AWE X 2t
7] oFE ASE QIASIHES WYk oflg, (BEAM) oA e
REHAE “‘7101] ek o] st sty o,
o] A7)e AL odsfol Fy a sHT. %o Bad st
Bk S daye] v JyZzow y_olo::]”) jﬁiZs)%
BRIES A dste] A Aoz Mottt
EEYL (EHENE) o HZE #%ﬂﬁi o, IR
Hy ol NAD B AP FIEASHE W, R K, B rrno}f
B, BRI, iR SE RSEE, i@'é{FEJHIIJ sy Gl
P4, WG i, g, fermshe &, WA nshE A, B
Kt R SE KIEK, TH L w,é;‘m%, S GRIR E
m, KT, A, Zilshe /\%ff, HEMpkks, Baimste
748, g EE IR B E GIRE TR S4& F HA X3
UW BiEe] U Lil#Es N2 o Ag"d
ol B Ao Me (HEHE) o A" wHEe] T
el B2 7hed shl S A st wAe ojwd dFS
XA AuEaz Y. 4 AGEY i3 F8AE 7R
3 lom AGER 3 A S i 2% 93-S sh=
Aoz dHA YE GHAANE 712 ¥ THP-1 A EE wj st
HGTE THP-1 celld] ths] s A3 23, B AFdA
A3 25, 5, 10 mg/mL FEANHNE AF AEE4HS
ookth(Fig. 1). THP-1 celle]l AGEs HHS-AHEQ]
Reaction Products(MRPs)E A& A} HFA cytokine?l
TNF-0¢] mRNA @&do] dA3] F7lete S BEste] &4
27O 2 Akth(Fig. 2). HGTE A2 *E‘%.‘ELOHH% MRPs
2 F7Hd 954 cytokine§l TNF-a mRNA #&e] &
St THFig. 2). THAEA tet SSFHAHE /AT YojA
FHA dZd Fo3 988 dysiE Aoz AdHE
MCP-1302 MRPsZ A& I thzTodA 194 UA F7t
HoloH, dFgFdMe TrgEHoR FAHES HEASAT
(Fig. 3). IP-10= SIAxZs} dio] HLIAHZ g
chemokine®. 24 m8T9l AadA o7} 9. FH<
islet cell®] 715033 A#E o] glom, HZoe FdatoA
Z7tete Ao RugdwP). B A7 e MRPsE @3
THP-1 cello A IP-109] mRNA7} #A 3] 27138 #2519,
HGT 2 a4 oz IP-109 T3S 7 A thFig. 4).
oz g ?‘zﬂ}g‘ A9 E 9 HGTE MCP-13 IP-109] mRNA &
24 g3 T e SeedSs 2dsted 43

[e]

= g o — (e}
5 o1 el [e] 2=

& 9EE Za e & F UM

Y%

o

)

el

10

24etE Aol 93le fEEE COX-2& T4 A8 He
B Hojste Aog dHA o, A 18 dxs} dud
TAEZY N15RA glojA 288 IdFL 3t Ao HIlTh
W B AFXE MRPsZE fEH COX-2 mRNASH T uhg
HGTAE] AgwollA dAF] #aA7le Ae 3Ed 5 3

32 o

tH(Fig. 5, 8).
A aE A Wl Ats-Sd kg 5 Ao, AR
| olell oA s A atske DNAEY 3 e %
E]]o]—oﬂ Euﬂﬂg]_ Mzﬁ,].;d;q:]. 1:1—1— 1:!_ %} %_g
g AP & Aol A= MRPse] A 2|7k THP-1 Al
ROSY &9 718 FEES &AL, HGT= MRPs
7te A ZEW ROSY| FE B % o FellA #AE i
ZAThFig. 6). =3 HGTY 4tz
| olsf #Zsi¢ich. DPPH 2
2 Qe SR A ST
gago s Qo2 53 ERNE, O}é_i
] ,]OH :o:].OJEio] = 7—]0; o
HHGT 5,10, 25, 50 mg/mL ¥%
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