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II diabetes animal models

Background: Type II diabetes is considered as one of the common diseases. Bangpungtongseong-
san (BPS) has been used as a traditional medicine for treating obesity and hypertension in Korea.
According to previous reports, it has anti-obesity, anti-chronic asthma, anti-oxidant, and anti-
inflammatory properties. However, the effects of BPS on type II diabetes have not yet been eluci-
dated. Thus, in this sutudy, we evaluated the water extracts of BPS using type II diabetes animal

Methods and Results: Each group was orally administered with BPS (170, 850 and 1,700 mg/kg)
for approximately 13 weeks. A mixture of 150 mg/kg metformin and 10 mg/kg sitagliptin (MS) was
used as a positive control. The glycated hemoglobin (HbA1c) and glucose levels, and hematologi-
cal parameters including blood urine nitrogen, creatinine, low density lipoprotein and total choles-
terol, were measured using blood samples. Treatment with 170 mg/kg BPS decreased the HbAlc
and glucose levels in blood without affecting the weights of the animals. However, threatment with
1,700 mg/kg BPS reduced the weights and fatty liver, and increased the blood glucose level in type

Conclusions: These results indicate that a low dose of BPS for 13 weeks, which reduces HbAlc

and blood glucose levels, could be used for the treatment of type II diabetes. However, further stud-
ies are required to elucidate how active ingredients of BPS influence HbAlc and glucose levels in

blood.
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Table 1. Effect of plants included in Bangpungtongseong-san.
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Scientific name

Substrate

Target

Reference

Glycyrrhiza uralensis Fischer

Licochalcone A

Lipid accumulation

Lee et al., 2018

Liquiritin Insulin sensitivity Zhangetal., 2016
Gypsum Fibrosum CaSO, Fibrosis Ikarashi et al., 2012
Scutellaria baicalensis Georgj Baicalin Inflammation, fibrosis Wanget al., 2018
Platycodon grandiflorum A. De Candolle - Blood pressure Yun et al., 2003
Saposhnikovia divaricata Schischkin - - -

Albiflorin GIugosg uptake, Sunetal., 2013
Paeonia lactiflora Pallas S.XIbaF\/e str(;ss 0

Paeoniflorin Olfi ditli\c/;;fes?pa Y Wankun et al., 2013
Cnidium officinale Makino, Ligusticum chuanxiong Hort. - Oxidative stress Song et al., 2000
Angelica gigas Nakai - - -
Rheum palmatum Linne Sennoside A Insulin sensitivity Choi et al., 2006
Ephedra sinica Stapf Ephedrine Lipid accumulation Diepvens et al., 2006
Mentha arvensis Linne var. piperascens Malinvaud ex Holmes - Oxidative stress Lee et al., 2005
Forsythia viridissima Lindley - Lipid accumulation Park et al., 2014
Erigeron canadensis - - -
Schizonepeta tenuifolia Briquet - Lipid accumulation Park et al., 2014
Atractylodes japonica Koidzumi - - -

Hyperglycemia, Wu et al., 2009,

Gardenia jasminoides Ellis Geniposide Oxidative stress, Liuetal., 2013,

Lipid accumulation

Leeetal., 2019,

Talcum

go] FaAl HiL o] Sl FEAES tijter o] o
T7F AYPHZ Utk (Kim er al, 2019; Nho ef dl,
2019a,b; Um et al., 2019; Yang et al., 2019).

WEEANE x, HAL, B, 27 T el R8AE
|3 A5Aibd oz vvt, vt 2 Ad sk 7k
Aol AMgEle] gkom (Park and Kim, 2012), 5~
w7 G52 Eol BTt (Table 1).

o] s Aol WESEAS A2 o] Foio
Aes7h ANEH 94 7 FHYZHES MAATE ZoE
e ™ (Kim ef al., 2011), ovalbuminel 93] f=¢ A
2] FER24o)A interleukin-4, interleukin-13 2 ¥ H3t=
MANTE Aoz deHS B olU2} (Lee ef al., 2014),
MEAFNA FHS (Lee et al, 2012) 2 FLEA] (Jeong
et al., 2015) 28 sh= 202 HaEo|Qlt}

WEEANY F8 HdESZE geniposide, albiflorin,
paeoniflorin, liquiritin, sennoside A 5°] Xg= o= Ao
Z ¢elA Aot (Kim et al, 2014). Geniposide:= high-fat
diet9} streptozotocin® 2 F=3+ #|13 T ZEol|A] hepatic
glycogen phosphorylase®} glucose-6-phosphataseE 4 3}
HdFs AAA7E 2oz dEA dem (Wu er al., 2009),

i

ox & 9

o flo

f

Al

albiflorin® A1 = 55 ZdNA glucose S5 714
71E Aoz YehtS Byl olye}l (Zhou et al, 2019),

paeoniflorin streptozotocin® = -

=t

! oL

Tl

receptor 2 ASHY RS FAsle] P AEHESTS
Adehe Zle® HIHI3IT (Shao er al., 2017). ©]9F &

FNA toll-like

7N

=3
FHiohe MRS Fagol) Gy g

ZQXAHO
TR o=
ol EI7F AE A0 AFEANE AR WFEAdAe] Al
2% BE NAANZ & A gk A ks B
BTt

ol olfol w} E AFE WEFE B FEES A
2% B FERY Fols) A 9 FejsH 24 3
o] AEE Y A FAlsk] Gl 548 NAE
T JeA Gobr izt sl

Mz 3 kY

1. Mzt FE29| M

Byl AREe oFgHEe gdilserd S VFo R 8
o AFoJREAA L] 5 ook Ax H FHAAY VIE
(good manufacturing practice, GMP)S S5 718 A}-8-3}
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Table 2. Composition of Bangpungtongseong-san.

Scientific name Weight (g) Ratio (%)

Clycyrrhiza uralensis Fischer 4.80 11.88
Gypsum 2.80 6.93
Scutellaria baicalensis Georgi 2.80 6.93
Platycodon grandiflorum A. De Candolle 2.80 6.93
Saposhnikovia divaricata Schischkin 1.80 4.46
Paeonia lactiflora Pallas 1.80 4.46
Cnidium officinale Makino, Ligusticum chuanxiong Hort. 1.80 4.46
Angelica gigas Nakai 1.80 4.46
Rheum palmatum Linne 1.80 4.46
Ephedra sinica Stapf 1.80 4.46
Mentha arvensis Linne var. piperascens Malinvaud ex Holmes 1.80 4.46
Forsythia viridissima Lindley 1.80 4.46
Erigeron canadensis 1.80 4.46
Schizonepeta tenuifolia Briquet 1.40 3.47
Atractylodes japonica Koidzumi 1.40 3.47
Gardenia jasminoides Ellis 1.40 3.47
Talcum 6.80 16.83

Total 40.40 100.00

3 FEd $HFEr)] (Onherb, Gwangju, Korea) 743512 Lee et al., 2009), |2 7|F0 8 F& A] AL&H FHFEA S}
(Table 2), A¥ol A A 59 TR A=eloRls Tddxw W, FF 785 &3l 4 =77 10kg < 7]

A EFgeRR EE ol Bastal ik

BE RRAES /NEE MRS 5 AE FA 10 B
el B8 Wil 3797 FEUHEE ol8sted 105CA
5 Az 2 3] gHEste] &3tk FE2E Alse tiE A
ZFAE=7] (NVC-2200, EYELA, Tokyo, Japan)E ©]-&3f
55Cox F=3F H filter paper (Thermo Fisher Scientific
Inc., Waltham, MA, USA)E AR&-31e] o383, o3 3=
=2 FAAXINE o83l s

APAF= 151 g& 5] oF 311%9] FE5 IS
3, A%E I9HE 0.5% carboxymethyl cellulose (CMC,
Sigma-Aldrich Co., St. Louis, MO, USA)l &<l | AR&-3}

2. 28 S8 9 AAl

2 A% FERIY AR 1919 5¢ 31 HE A
4379 &, dENE 20159 19 208 HE Al 13023 Z)e
AT SRISAG SRR e] FEAYEE U]l
o&l] A=A (UM E: NIKOM-2018-008).

A28 B MAEI= 2 7 F% BKS.Cg-m+/Leprdb/

+/] ¥ BKS.Cg-m+/Leprdb/db/] vF$-25 QdE Hlo]Q
(Jeongeup, Korea)ollAdl 793t on, SEAgo) AR v
BN e oY AFE FASIAIL (Lee er al., 2008;

289
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To2 dteke] 9], 1 ¥ FEE A A3 0.17 gkg o=
el 1 9 833 HS AHEske ADI AlRPH S 2851
170 mg/kg & A& %=, 850 mgkg & F&%, 1,700 mgkg & 3L
FTEE FEAF A&3I3Th (Nestmann and Lynch, 2007).

Al 717k w38t 717 1 Y-S AR F 13 77 o]Fo]
Hom, A2d P N &HE Hrisl] fla AEE E S
w2y AR AEe FddET (NOR), S/duiEt
(CONYS A& Fdthzat (POS) 252 A2d Tzl &
A b2 A7 AxE Frs H 10 mgke sitagliptins} 150
mg/kg metforminS FAISt] A1@ 717 S<F wjd AR
SISt} (Hayes et al., 2016).

Aee WEEAN B F2E 5o (BPL, 170 mgkg), 5
WEE8A & FolF (BPM, 850 mgkg), 1L%F
WEE = FEE T (BPH, 1,700 mg/kg)y 72t

TE SISt Aol v § EE
institutional animal care and use committee
& g 7ol ot CoE HEFAIA <t

=
=

X

pu
=]
=

zRstgon], A

Aol oA Flol= A

=
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7] (F. Hoffmann-La Roche Ltd., Rotkreuz, Switzerland)
ol-gste] A5kt

4. GoladM4y 9 olgel X
TP A= B Fuor AL HFHS mouse

hemoglobin Alc (HbAlc) assay kits (80310, Crystal chem
Inc., Schaumburg, IL, USAYE AL&-ste] 2435190y, 5 <l
£d2 T5 YA T U2 AFES ultra sensitive mouse
insulin ELISA kit (90080, Crystal chem Inc., Schaumburg,
IL, USAYS AR&3llx Z7gsiitt.

5. Mol 2A
ANFHE AEL 3,000 ppme = 10 B 7F YAEE F 8

o

Fske] ARE3ITE FUN DRI-CHEM 4000i (Fujifilm
Holdings Co., Tokyo, Japan) Z8AYs}e} EA7|& ]85
blood urea nitrogen (BUN), creatinine % total cholesterol
(TC)S EA39 oM, low-density lipoprotein (LDL)S
mouse LDL-cholesterol assay kit (79980, Crystal
Inc., Schaumburg, IL, USA)E A3l E2451]

chem

6. Hematoxylin?} eosin &AM} ZTXISHN 2

AEE 7+3 2L 10% neutralized buffered formalin
(NBF)ell 24stod, 2242 A4S Sl ez xujs)
Ack. 7L B 24 5 m TR AR AReon,
Dako Mayer’s hematoxylin (Agilent Technologies Inc., Santa
Clara, CA, USA)¥} eosin Y (Sigma-Aldrich Co., St. Louis,
MO, USA)Z ol83l 9413t 5 getan)gste] sasiaict.

A7 229 &4 e oy A ARE WHS 3
SIS (Canet et al., 2015; Yiu et al., 2016), 217 <4

FA = 4 ¥gdl wet SHIL FH= G (0), 10% ©]
3l &4 (1), 20% )3t €4 (2), 40% °l3t €4 (3), 60%
ola} &4 (4) 12|l 60% °1’F &4 (5) o= YER
= A JH), E7PdAkE] 9] L4, A
S E3eiA S431a Aee] FHi= 5, |
So| ZohEn AlA| Hele AAs) 2
59 Wsls x3sict

7. 184 DR g 55

Aol AR = WS HAE A
(PAL-3, ATAGO Co., Ltd., Tokyo, Japan)Z AMg&sl 7184
YR FFS SAslen, 4 ART 0.5 ml 2 AR
8. SHIxel
S AIAEl+= Statistical Package for the Social Sciences
(SPSS, International Business Machines Co., Armonk, NY,

=1
RESE
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<

- EH
USAYS ol&sle] BAIAE 316y, Hagh) RFHxE +
stk A 7he] Ht zols AT Sl dduR] B

AHE24] (One-way ANOVA)S 3 F|, Tukey-kramer Multiple
Comparison Testg ARE-3l] o< p < 0.05 oA &

AR Aol g AZset.
20 Y o3
12 Y 52 P@0M WESHNOl HET Sl

ORXl= st

db/db PF-2= 2lolel olUA] el Hofshs S2#11
Hgele] A E vREojlle f1Ate] EdolE 71Xl A%
o7 guwd #HE o] tAES Aol &3] ARSHET
(Bruke et al., 2017).

A2% B SERDAA WFHN B FE= (BPS)OI
As, d 3 gstd o) ojw JFS X =A] Yolry]
sl A HPtRon, o 13 F F Az A
=2 VWS ul AU (db/+)2] Ase] 309+£08¢
o= Yepd d et AR (dbdby> 61.6+29 g
YeR . FAET (POS, 10 mgkg sitagilptin + 150
mg/kg metformin) ZF-S 522+43 g2 SAUZRT UH|
A ZAaslgem, 170, 850 Hx 1,700 mgkg WEEEAAE

& FEE 5o 7z 557444 g 50.1+45g B 477
+7.1g0 2 YER} IFER AFE AFHAaEe] TR
(Fig. 1A).

W3 2HE AFEEAt e 2eR dEx
Ao vk S e R ¢ AT A AFS 7

A3, Qe APEE sk oE Yeiged BE
B2k 23 v, 2z, U 9 Awe] Gl s Al
=7+ a3 yehe Ze2 BUEAY Hioki er dl,
2004; Lim at al., 2012).

n}-3}oj] A3 A Tk A
norepinephrine®] £H1E 318l Z4A]€] adrenaline &4
o] Agtstd cAMPE &/dsirlRlol whet A& WAL, W
AZGA| 2] cAMP7E S/ 3] o] AHEs] akgo] Yoo
ZH A7 FES vHe Aoz AZFEY (Diepvens et
al., 2007).

2 27 ol FERITS A3 A AR FE
e 109.8+ 108 mg/dl o SAHETLS 321.6+36.3
mg/dl 2 LERgo | R UZTE 1854 +353 mg/dl = 24
izt o] 72285 170, 850 B 1,700 mgkg WHEEAIA
& FE2E oS 7b7)F 214.0+27.1, 284.6+84 2 3858
+24.1 mg/de 2 JEPTE SREAIE 170 mgkg WB-3-5-34k
Folit (BPLYe] 35ET A ayt #3045 w57} =okd

TE I YeR A 48kt (Fig. 1B). S Bare]

X3lE  ephedrine2 w74l

8
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A
E¥} (Song et al., 2006; Kim et al., 2019).

gl AE D3I EFZH (glycated hemoglobin,
HbAlc)e] T8 S wet ST 5 3lor, sxpe] 7
- TR NAEA] BE B 10% oVdeE Urhie
Aoz dEA U A2F B thE Tl dbdb P29
A5 ARE71Z0] 20 F o) AREAS v Bl a2
FA7F 10% oo g Z7lEe Aog BuEo] it} (Boden
et al., 1980; Bakris er al., 2009; Yamazaki et al., 2009).

Fald M A =3 Ao, HbAlce] H]&S A ZT0]
52+ 03%5o™ SAAUNZRTS 122+£0.6%= F7HEAL
AU 78+0.6%2 SEWHET WY FaFTh 1
850 H& 1,700 mgrkg BFTELT = FEE FolPe 7#7#
HbAlco] H]go] 85+0.5, 10404 F 12.5+0.7%= e}
S RAY A} VR AFE RN B

el AERe eIl B34S bt (Fig 10)
PEEY & FTR T Rl FUAT W 7
827} F7HEEE, UAE JEAE olgsl 7HeH o
g 3 A3} Wﬁhgﬂ S 32+0.3 Birx, A%
FEEL 25402 Brix, 5% WEEELt
10.6+ 0.4 Brix, 2255 3844 =
.0+0.8 Brix2 YEISIT) (Table 3).
WEEAA ) SE] U= 8T SIUR! geniposide= Al
oA glucoseol] 2t Sl&d EH|E ZHSIALE Al
Rdoa A @S AaATle AR B
3L (Wu et al., 2009; Liu et al., 2013), albiflorin
M| E2] A EHE o)A glucose transporter 4 (GLUT4)
—’:‘—{];H Ere g Z7MZIt}E (Zhou et al.,

=

ﬂﬂﬂk

=
IR

rju(i{E 0”1

.?1_',
IS

1014
oﬁu

[}
oXx 1l

=X
=
K

r FE

8
=
=

e H1oogt
10

o
j=
=
8B

J—
\O

ol

focs

2019). ¥ x e F%9] ephedrine
H]‘ﬂ%‘ﬂlﬂ]’ﬂ J‘Eﬁ‘qﬂr 2T dgs ‘5%—%—‘5 ZOF HIE

o] AN (Song et al., 2012), o] & AT =91
oz g dddeA 23]H fé%% =T B3

2Ao] (Haller et al., 2004) BIRPIE], o] Fol uje} Asjr}
tEA 2Hgshs AoR Bl

’d

Table 3. Brix measurement of experimental substance.

Name Concentration Brix
POS 0.90 g metformin + 0.06 g sitagliptin/ 10mé  3.2+0.3
BPL 1.00g/ 10m{ 2.5=0.2
BPM 5.00g/10m{ 10.6=0.4
BPH 10.00 g/ 10m 19.0=0.8
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Fig. 1. Effect of Bangpun ongseong—san BPS) on final body
weight, fasting blood glucose and hemoglobin Alc
(HbA1() in ty e Il diabetes animal models. Mouse
were separated in six groups of 5 mice each: NOR
(normal control, db/+), CON (negative control, db/db),
POS (positive control, 10 mg/kg sitagilptin + 150 mg/kg
metformin, db/db), BPL (170 mg/kg BPS, db/db), BPM
(850 mg/kg BPS, db/db), BPH (1,700 mg/kg BPS, db/db
All materials were administered dally to db/db mice for
13 weeks. (A); final body weights, (B); fasting blood
glucose, (C); HbATc. * p < 0.05, versus normal group; p
< 0.05, versus negative control group. Between groups
comparisons were conducted using One-way ANOVA
with Tukey-Kramer Multiple Comparison Test.



sto] 7 100 g olskzE AHHT 745 FENLE
A= 235 yehdgy ¢34 ot (Lean and Morenga,
2016).

AR R
UERRAIRE 7A@ IR Rte

ol 2E= FAEH Ald=Z

Hog e vRtae 1Y) offnh
ol2gt o] frell w} W Akl 23 I%lE W, ©f
TR, TR FFe 2 A7 SR olFolAoR &
SR ARHH, ATE WS vatste] folH9l 7
= Apel7zt 7] miEel T Bt ¥ 3 geldds S
7hell el A& Aom Azt
A 2= ik AR A Alds v, Al
o7k ke Aow &

7] GolA AHgake AR} 23N
A4 gen, Aol AEAL Bujals W Ax, 279

(A} 14
12 #
~ 10
E
F 8
=
4 .
-I. [ ]
L | 1
NOR £ POS BPL BEM BPFH
w2
{C)

Cre (mg/'dl)

BFM

#
-
. I "
) j ' I 1
o
NIOR COoN POs BPL BPH

THlekE gt A2 g AnfEZER] FH] e A2
2 708 HIFAN AXFO] A AR
HlE} M) 4 Blgo] thE Fo= dEA 7] wiz
(Chandrasekera and Pippin, 2014), ¥ ZA37} A2fol| A <]
omE 7H & gleol wet Bldd sE APS W
23 ofy] Edof gt s Ae-S Ielstar
omE 7 FrAT7E 298 Aoz A}

2~ O]l
T/v]\t‘

2. M2¥ G 52
Aol Oxl= Aot

A2% Gae 18I Aded

= Ex|o
T 1T o=
Fodol LAAQ Plor FgArty Y7y Yo

(Yaribeygi et al., 2018).
AQEES) BT A&d FAE
o] Ql&d FA=

1.7 mg/ml 2 JERgt PdlRTS 1.8+02 mymlZE /0

(B) 100
g0
E -
E" &l
3
a 40 -
- & -
) ' I - '
N N
HOR OO POs BPL BPM BFH
(D) EO
6l w
-
E 40 &
3" j i I |
. l
HOR 0N POS BPFL BPFM BPH

Fig. 2. Effect of Bangpungtongseong-san (BPS) on insulin, LDL-C, creatinine and BUN in type Il diabetes animal models.
Mouse were separated in six groups of 5 mice each: NOR (normal control, db/+), CON (negative control, db/db), POS
(positive control, 10 mg/kg sitagilptin + 150 mg/kg metformin, db/db), BPL (170 mg/kg BPS, db/db), BPM (850 mg/kg BPS, db/db),

BPH (1,700 mg/kg BPS, db/db). All materials were administered daily to db/db mice for 13 weeks. (A)
density lipoprotein), (C); Cre (creatinine), (D); BUN (blood urine nitrogen)

; insulin, (B); LDL-C (low
. #p < 0.05, versus normal group; p < 0.05, versus

negative control group. Between groups comparisons were conducted using One-way ANOVA with Tukey-Kramer Multiple

Comparison Test.
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Z7 oY) ZHAsk e, 170, 850 = 1,700 mgke WES
At B F2E FoF2e Z47F 34405, 23403 2 2.0+

o]
AR

03 mgml & RE FEoA fojzel axr}
o1=Stt (Fig. 2A).

I FHS T IAES9] X5+ low density lipoprotein

PELI

(LDL-C)& 7MAshks Aol 7 F83 Aoz d4#A U=
o], =] X5 Qo] A2y =

gk Al dsto] dE A 2UPFOE EREY] WE
olt} (Razi et al., 2017).
BS54 Fo9S w LDL-Col| oJujsh g3 vix]|

A Lotr ] ffsf ZgslE A FdiEe] LDL-C %
= 165+ 5.1 mg/delom SANETL 61.0+ 62 mg/dl= 1t
B, U 232434 mgdl R 9ot o]
25190 170, 850 T 1,700 mgkg WEEALN B 225
Folte Zh7b 36.0+3.6, 26369 E 13.7+4.0mg/dl 2
Yelstth (Fig 2B).

Hiro| w2y 7z FEEF glycyrrhetinic acide
NANAFE Aoz d8A AL (Ko et dl,
2007), sennoside A= alpha-glucoamylaseE A3t &
Z7MN T (Choi et al, 2006). T3 th3ko
liquiritinn> X=F Foiol] o3 led S Milske A
©2 BIFEUC} (Zhang et al., 2016).

WM FEA G5 Rled w7 S e
SUA Pl ARE ARREH, et A3l ¢ ]
LDL-Cxx=9 73] AAFHAL very low
density lipoprotein (VLDL)Z intermediate-density lipoprotein
(IDL)Z H%kA)7]= lipoprotein lipase] 2H-2 JA|3HA] Hall
SSAALES ST Aoz gEA Ut (Wilcox,
2005; Choi, 2009).

WEEYL B FEEL

L

2
Aded

A =1

FiRAR=ES

=
unEE

o

—

2

@ 3

hul

rlo

¥
)y 2

rO

Zof ARl § 313
Ak JedA T 94
oG HoJsh=A] A=A
),

cll
=

3. M2y Y=
creatinine0ll O[X]|
db/db -2
T 22 I
Hop gEA 3

AR
ZERdoA Al

|

rc omn
02 MHa
" 10

Py

[\
N

0
1.

o ARFEE
AH AV e F8
Sharma er al., 2003), ool uw}e}
=S 3] Qal ddFe=
H= A&7 SAE Sl BUN creatinines 2183t
A4 BUN creatinine 55 =793 A3 3=
9] creatinine F=E 04+02mg/dl o SAHNZES 14
+02mg/dl 2 JeEPGZ FAANZZLE 05+£0.1 mg/dl 2 24

i=1

off
o,
o|N

A

oL
I

o

5

p

o

L
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or

o iy FA 72450, 170, 850 & 1,700 mgkg
WEEAA B 28 Foe ZH2F 06+02, 0.5+£02 2

0.5+0.1 mgdl 2 YERSIT} (Fig. 2C).

BUN =& Azl 15.0+£5.0 mg/dl Hom At
ZFT-e 477+8.6 mg/dl 2 JERGTh FANZRLS 18.7+7.1
mg/deE SRt the] ZHAsksiem, 170, 850 B 1,700
mgkg WEERA E FEE TS 747 31.0+26, 247+
3.1 2 17.3+2.5 mg/dl 2 YeRdth (Fig. 2D).

FEAS= creatinine Y- ZA2] &
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Aoz dHA glo LTS ATolA AT A
&3] o]-§=H, BUN®| 79 A2 1dE A A7l
oz WA= SHote] TR Ao HUS o B
How wiEEA] %o Aol 3 a5 FA7F Tk
Aoz BUHIT} (Dabla, 2010).

HREZEXALS Bodl BE 152 BUN ¥ creatinine 3%
A oR JhAEN O o] WEEAdAte] A2 Tiell
W GAlA Az ARG R o]ofR]A]
S g Ao = AlgE ).

=2

P

T

=0 =,
o
4. M2 ==
2l OIXl= Hak

db/db V-2~ BE B20%% 20 5 o) AR EILS o
A 7 AR HI B A Al Ego] vrehdTh
deA s WY ol ATe] fEEHE ZoR BiH
o1t} (Sharma er al., 2003; Smayra et al., 2011).

A o7 LS AvE A3 SRS SRR
o] A AllmEido] vEhom, Rt B e
A s A Aol AFFEAT (Fig. 3A - 3F).

&4 A= 2uIRTe] 3.6+052 SAE v Al
Z2 204072 FAEACE 70, 850 B 1,700 mgkg W
At = FEw TS A 12404, 1.0£07 2 06
+0.52 YERT (Fig. 3G). 7ol 3¢ Ahe-s x245H
o7 AR A WS FAYS W TE ITHOE
=719k W97F AN (Fig. 4).

SRRSO A HEg ] el 9
3l diacylglycerol (DAG)-protein kinase C (PKC) pathway,
advanced glycation end-products (AGE), polyol pathway,
hexosamine pathway®} AFst~Eg27F &8} Eofy deiA
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Fig. 3. Effect of Bangpungtongseong-san (BPS) on kidney injury

in type Il diabetes animal models. (A - F) Representative

hematoxylin and eosin staining of kidney section from

experimental animals. Mouse were separated in six

groups of 5 mice each: NOR (A, normal control, db/+),

CON (B, negative control, db/db), POS (C, positive control,

10 mg/kg sitagilptin + 150 mg/kg metformin, db/db), BPL

(D, 170 mg/kg BPS, db/db), BPM (E, 850 mg/kg BPS, db/

db), BPH (F, 1,700 mg/kg BPS, db/db). All materials were

administered daily to db/db mice for 13 weeks. (G)

Kidney damage score was used: Normal (0), <10%

tubules were injured (1), <20% tubules were injured (2),

<40% tubules were injured (3), <60% tubules were

injured (4), >25% tubules were injured (5). Scoring of

kidney damage was 10 randomly selected fields of view.

Atk (Kawanami et al., 2016).
WE5A34ke] F=843F2 albiflorin paeoniflorine &-4+s}
28-S 7FAM  (Wankun e al, 2011; Suh et al, 2013),
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Fig. 4. Effect of Bar:igpungtongseon -san (BPS) on fatty liver
in type Il diabetes animal models. (A - F) Lipid
accumulation on liver tissue was indicated with opaque
yellow. All materials were administered daily to db/db
mice for 13 weeks. Mouse were separated in six groups
of 5 mice each: NOR (A, normal control, db/+), CON (B,
ne%fltive control, db/db), POS (C, positive control, 10
mg/kg sitagilptin + 150 mg/kg metformin, db/db), BPL (D,
170 mg/kg BPS, db/db), BPM (E, 850 mg/kg BPS, db/db),
BPH (F 1,700 mg/kg BPS, db/db). All materials were
administered daily to db/db mice for 13 weeks.

Ad# Aol A glucagon-like
peptide-1 receptor (GLP-1R)S- 53l PI3K/Nrf2, cAMP/PKA
2 PPAR alpha AlSHEH 2] #edste] HO-1, SODZ->
ksl QIAF WS FXlE ASIEEYAE AT (Li er
al., 2019). ¥dtolgt 7729 licochalcone A= A|WA|E 2]
BEedS SAA T 835 eIt BRI ES
W (Lee et al, 2018), ¥/ AXE cAMPE Adlst=
phosphodiesterase®] &JA| 2}g-0] o] A2 o|Z &
25 3t} (Park ef al., 2014).
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