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The Effects of Bogimakseong-band#s s tE%) Treatment on cBSA-induced
Membranous Nephropathy in Mouse Model

Jung-won Lee, Chung-sik Cho. Cheol-jung Kim
Department of Internal Medicine, College of Oriental Medicine, Daejeon University, Daejeon, Korea.

ABSTRACT

Objective : We aimed to identify the effects of Bogimakseong-bang(BGMSB) treatment on ¢BSA-induced MN in a mouse
model.

Methods : We divided 20 mice into 4 groups. The normal group (NR) had no treatment. We used ¢BSA to induced MN
to the other 3 groups. One group (CT) was treated with ¢cBSA (7mg/ke ip) only. The second (BG-250) was treated with
¢BSA (7mg/ke 1p) and BGMSB extract (250mg/keg, p.o). The third group (BG-500) was treated with ¢cBSA(7mg/ke ip) and
BGMSB extract (500mg/ke, p.o). After ¢cBSA and BGMSB extract treatment for 4 weeks, proteinuria, serum albumin, total
cholesterol, serum creatinine, BUN, total nucleated spleen cell number and total infiltrated kidney cell number of all groups
were measured. CD3e+/CD19+ and CD4+/CD8 cells ratio of peripheral blood, kidney and spleen of all groups were analyzed.
L-18 and TNF-a, IL-6, IgG, IgM, and IFN-y levels of all groups were gauged. Histological analysis of kidney tissue and
immunohistochemical staining (CD4 CD8) of kidneys were observed.

Results : Proteinuria significantly decreased and serum albumin increased in groups treated with ¢BSA and BGMSB
extract compared with the control. Total cholesterol decreased but not significantly. CD3e+/CD19cells ratio of peripheral blood
decreased. CD3e+/CD19+ and CD4+/CD8 cells percentage of kidney and spleen showed no significant change. Level of IL-18,
TNF-a and IL-6 significantly decreased, and IFN-y increased but has not significantly. Concentration of IgG and IgM
significantly decreased compared with control. Thickness of GBM decreased on histological analysis of kidney. Deposition of
CD4 and CD8 decreased on immunohistochemical staining of kidney.

Conclusions : According to the above result, BGMSB had a significant effect for treating MN which is ¢cBSA-induced.

Key words @ Bogimakseong-bang(#fi% 54 7), membranous nephropathy, cationic bovine serum albumin(cBSA), GBM,
proteinuria, serum albumin
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EHRE 5o oeFd ke F8F 5 g
B MNO| W75 REEAS, MR R
2 RN GEFIEM, HEHARR AT Xl
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2=l Mouse2l Membranous Nephropathyoll o|x|= sk

Hilshe FES 74 Aoz MNel &3b7} gl
-+ Bk uk gl

olell A= B ST Ryel] ZAske] Mtk
BRIAT N AFE KA FIE kst R
Hhe & AgHe= -,Trds}_,,x} cationic
bovine serum albumin(cBSA) &

mouse®] 24Xt 2% T, H -_';g gt} wie
A 7| 2 AW Wils dAdsie] g0
g A7 d9r]e] BustE vleld,

I o #

AY FEZ AT LA A F
20£0.5g] HEE Balb/c 8538 & T35k, 1Y &
ot AGA Ao ASAIZ] F Aol AHE-3I
=5 AFSAlY 2A-S conventional system S E
22£2C, 19% 12417k 200-300 Lux2 %93,
12217k B2 8l Apdagleh Alse a1
(25t 221% o)A, ZA 8.0% olst, A%
50% o183}, Z31% 8.0% oI}, Z4 0.6% 4, <l
04% o1, Arekal, A F347h) 9 E& A3t
A, E2 FEI] Tt

D) o ¥

FERIE 5202 JiEetel T3 A3 HHE & gmﬂ A5 RN (BGMSB) S 4 oF
& deleha B, Flre £ Y o KA WEEARE 798 AE
oz MNel| BB RE ol foldt 237} o5& xg/‘\js].o:] X451 S (Table 1).
Bystych E=3 g TS R RS EHt
Table 1. Prescription of Bogimakseong-bang (BGMSB)
Herbs Scientific Name (Galenical Name Amount(g)
5 Codonopsis Pilosulae Radix Codonopsis pilosula(Franch) Nanng 30
HAehe HE Oldenlandiae Diffusae Herba Oldenlandia Diffusa(Wiip.) Roxe. 30
20 Coicis Semen Coix lachryma-jobi var.maryuen(Roman.) 30
WO Astragali Radix Astragalus membranaceus Bunar 60
g Angelicae Gigantis Radix Angelica gigas Nakat 20
E¥E Epimedii Herba Epimedium koreaum Nagar 15
AN Ginseng Radix Panax ginseng C.A. Mgy. 6
Total amount 191
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3) Al oF

Ao AH-El A|9-E bovine serum albumin,
1-ethyl-3
[(3-dimethylaminopropyl)-carbodiim-ide

anhydrous ethylenediamine (EDA),

hydrochloride](ED C), complete Freund's adjuvant,
Dulbecco’s mini- mum essential medium(DMEM),
2,7-dichlorodihydro fluorescin diacettate (DCFH-DA),
complete adjuvant, chloroform, RPMI-1640 media,
isopropanol, RBC lysis solution, ethidium bromide
(EtBr), Dulbecco's phosphate buffered saline(D-PBS),
formaldehyde, acryllamide, magnesium chloride
(MgCl2)%= Sigma(Saintlouis, U.S.A.) A}, fetal bovine
serum(FBS)= Hyclone(Logan, U.S.A.)A}, agarose
= FMC(U.S.A) A}, propidium iodide (PI), RNase
£ Pharmingen(Torreyana, U.S.A.)AL IL-6, TNF-
a ELISA kit= R&D system (Minneapolis, U.S.A.)
AL, Dextran sodium sulfatel= Zoetermeer(Netherlands)
Ab A FE AHE oH, Z1EF AR BF Al
ARl e

4) 71 7]

B A AE 77 FAFEE HEk
BUCHI Rotavapor R-200 2413} BUCHI heating
bath B-490 =2 (Flawil, Switzerland )& o434
o}, ¢BSAY isoelectric point(p])S =A317] $ls}
o] Bio-RadAHU.S.A.)® % A7 FAAE A
431913, cBSAS] F7|5 Lolry] $13le] Bio-Rad
AHU.SA)S 5% SDS-PAGE 4% 7] FAHA]
Z Abg3kgd) wa ol (proteinuria) & &4
BayerAke] Albustix”, cytometer= Becton Dikinson
FACSCalibur(San Jose, CA, USA), ELISA %57
= Molecular Devices (Minnesota, U.S.A)AF A&
= Fg“s}?i‘:} A 559 AA%2] AlZ3= Serotec
(US.A)AF] cooling microtome(Washington, DC,
U.S A)& X319 0, metabolic cage™= Techniplast
(Varese, Italy)AHe AH8-31ic.

2. 2|

1) 7Jouzz.]]

BGMSBel 74 2.000mE 7}ste] g F
711 3;\]7} 7}0 _z,_%g oqg oﬂg zo) o#‘,,]_s]_
of o] 2 It Z7FAA] (rotary vacuum evaporator)
2 323 og 4 Ax7)(freeze dryer) S o)L,
A 71zs 3 BGMSB 27588 FEES oo

(& 144%), Y (-84T) BAslmr Aat 5
=2 3| Mzfe] ARk

2) cBSA ZH|

Crystalline fraction V bovine serum alumin
(Miles laboratories, Elkhart, IN, US.A.)E AH-3}
o] ¢BSAE A|lx3lgith. Ethylenediamine slou-
tion(anhydrous ethylenediamine 67ml¥} deionized
water(DIW 50mlZ 6N HCIE pH4.7HE 3)d
20% BSAZ 25ml Yold 1.8g2] 1- ethyl-3-
(3-dimethyl-aminopropyl)-carbodiimide-hydrochlor
ideZ 27|17 WHFEE & 4dmol acetate® pH 4.75%
2o} -70x%ol 1%5}"4 AHE3EAH.

3) ¢BSA isoelectric point(pl) =4

cBSAS] SAAE Falstr] $3ked isoelectric
point(p) A4 3 A7)9FA=el 5% Thin-layer
polyacrylamide gel& AFE3te] pH35~9.5¢04
Bio-RAD horizontal electrophoresis cell( Bio-Rad
laboratories) & AH&-3t9 et ¢BSAS] HAlEE 3ol
3}7] $13le] Bio-Rad 3|Ate] 427 A7 5AA =
5% sodium dodecyl sulfate-polyacrylamide gel
electrophore- sis(SDS-PAGE)Z wh=-o] Coomassie
brilliant blue(CBB) €422 glstaint.

4) MN #3 9 Zof

MNE =3t 249 BSA A4 =8 2
8}7] 91ste] BALB/c Mtk 8753 & W3z A
Aok Mouse 5°HE]E 192 3] normald
controlvt, BG-250¢, BG-H002= L}—.—_L,
normal-& A28k Ag 7ol 0.2mge] cBSAS} 53
2] complete Freund’s adjuvant® Fell FA}ste]
cBSAY] i3t A HAAHTE 25 3 boosting
I MNE F2317] $lsted, dFdel 1324, 34

o
J 1 ol
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cBSAE 2577 FARIE oL MNE& f=3l= A4
3 =5 AR $sted AdZol 1, 3, 5, Tme/

&
N
>
_(|}1_l’
£
o
=3
kr

5 A5t 9, B A

HE A% 52 Tn/ed AHSok] MNE 2

stgiel. Zel2 BG-250w2 BGMSB  250me/ke,
BG-500Z¢= BGMSB 500me/kes cBSAS} &%
2] complete Freund's adjuvantS FARIY 25 =
HE 457 AFF 3

Protocol BGMSB%¢
week. I |
[ [} (] ] (] (] (]
0 1 2 3 4 5 6
I i |
T |
0.2mg cBSA &

complete Freund's adjuvant

cBSA (three times per week)

* body weight

* 24hr proteinuria

* extraction(spleen& kidney)
* take a blood sample

24hr proteinuria

Scheme 1. Representation of experimental paradigms used.

5) AFEA
AgAZ A HAAFE T
s AgEsdel] 7 9 3
6) 24717t &% v =4
Ag 55 A cBSAFY ¥ 13]/2F=2 4F
7r 23] 24 A)7F E9F metabolic cageelA] Egkom,
A FEste] B3] A7EA 20T 23k
iy =4S BayerAbe) Albustix® S o] 43}
3, Albustix™= % 9] <273} TBPBe] WA
Wzl o3 2= 1-39] £X& 100-300me/
d1e] s on|sid.
7 ARzA A% 2 FASA
cBSAT & 4374 A& AF s, A
etherZ v A7 3 A& A
T 2ATA AAE s AR
Jbml microcentrifuge tubedll 1ml] 10% formalim
g At A A F T

w2 22 Lol

ofo = v o
o,
<L

AE A&7 A AFEEE etherZ vH A
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A F ARA 3ml FAPIE g Al
47T, 3.000rpmell A 1087 dA1EE] & S o
o As}stA AL A7HA] 70Tl HAsiele o
o] A3sA Aol A= creatinine, blood urea

T o =

nitrogen(BUN), albumin, total cholesterol 5= =
A3t

9) v1A, Zxdd 9 23] FFHAE £

Mousedl A spleen®}t kidneyS 244 A&3 &
100mesh® M E 2] 38}ed, D-PBSZ 1700rpm~d-el
oA 5¥7F AR skl ol F 23] A &
cell strainer(FalconAh, U.S.A) el EA|A AE o
98] Fa =7 > FA oY EES A7
J#) 3 kidney= A choppingdt %, collagenase 1
mg/m(in 2% FBS + RPMIIG40)E 92 37C
shaker(180rpm, 20min.) wjeF7]ellA wiek &, A=
HE 3]st WS 43] HbEssY olE AlE
E3} peripheral bloodell ACK £¢%(8.3g NH4CI
1lg KHCOs, in 1L of demineralized water + 0.lmM
EDTA) 2.2, AloA 58 Fot X sle] HET

p

-

¢



£ 43A17] 2, oA D-PBSE 23] AlH &, 0.04%
trypan blueZ QM3 & A 2LHE Ay =
A8 spleen cells, kidney cells2} peripheral blood
cellsg SX1PAE2 2T &, 4TolA B §%
o3 A (immunofluorescence staining) & Al A8} ).
27| PE-anti-CD3e, FITC-anti-CD4, PE-anti-CD8,
78] 3 FITC-anti-CD19%E ¥ 30 £3F L&A
A ZATE vbS 3 33] o)A QlAksEE AJE|AlY
2 AlA & flow cytometer?] Cell Quest Z271
A& o]8alo] CD3e+, CD19+, CD4+, CD8+A=E
$2 WEE(%)2 M3 & gpleen cells?} kidney
cellse FHZSE A48l 24 229 A A=
4*(absolute number)E AF&3}9ic},

10) 4439 82A (enzyme-linked immuno
-sorbent assay)

IL-18, IL-6, IFN-y, TNF-a, thromboxane B2
A W 5= 24 MN A8 2 3 enzyme-
linked immuno-sorbent assay(ELISA, Endogen,
USA)Z AAFE FAsA. 2 wellel MN A
F 84L& 100« (1/100dilution) 8 3k, 1417
5ot Aol A kA3t 23] washing ¢ S o=
AA3 & antibody avidin-HRP conjugated 1004l
5 Aty oA 1A17E Ao whx|sle] Al
stk o47]el TMB 712 < 100w #5313, o
Aol A 3087 WA &, 50u 9] stop £4-S A3}
o] ELISA reader 450nmellA &4=E A3tk

11) H&E dukaA

Ak S sle] F3tEnA g
£+ A7) $lstd, AAERAS M-t 10%
buffered formalinell 3FAE H7FFo] A3 2
AAZ H, FAsk FololE formaling A A3}
7 70%. 80%. 90%. 95%. 100% ethyl alcoholellA]
b2y A7 &34 (dehydration) & AHgo 2
Yo} 7] Alel 2HEAZE Xylene X2} paraffin
| E44& A2 5, Zojsle] paraffin £55 Al
zHslelel. )% paraffin =& A b7
(microtome) & Eoll IAHAA 5-6um FAZ 2=

l

a7

R AN

T slide glass $loll %2 ¥, xyleneol 184 33,
ethanolell 100%. 90%. 80%. 70%. 60%, 50% <=2
2184 2 a9y s AR & 528 $5E
o] 1027+ $A3ld . Hematoxylino| A 1~3%,
FEEA 187 £AIFE 3 1% acid aleoholell 3
] & $£XEd 187 £A59 5 Ammoniadl 3
3] AA3 X ER SEAE $A3H2H, eosin
o 1-3EAE NS 3 F vl gy oer &
o]7kc}. ethanols 80%. 90%. 100% 23], ethanol :
xylene®] 1:1¢ 22+ 184 I8 3 xylened] 184
23] A= AA F FYste] Fn|goE =
A& Haste] Fodsisint
) W z238 (Immunohistochemistry)

dutgd oz 2o A E HAT F Yd3e

hal [}
A3 & sl WgdzA sty & ¢
S 9|3 paraffin B
AHEst o H, AP IA-E HA dlide glass $1ol &
#H3t 24 & xylene 1+ 33, ethanol 100%. 90%.
80%. 70%. 60%. 50% o2 154 & e} 33
4 geEs AR F O HAA HE3AGA
(endogenous peroxidase) & WA 3}AI7]7] 44
RBSell 3143 1% H202614 1587 dH-$-A1A, 1
B4 33 PBS/Tween 2022 AHd F (1%
Tween 202} 1% bovine serum albumine] 3%
PBSZ AbZolA 30EAE B]Eo|Hql uh-&E 9
g Dblockings 33tgdst. 12 Al mouse
anti-CD4, mouse anti-CD8% 174002 3AM3s 3
0.05% bovine serum albumin, 1.5% horse serum
0.3% Triton X-1000] E°f Sl 1A A&
Yol Ao 1A A = uhSA1 7 oH, Hhgo] &
v z4& PBS/Tween 2002 184 33] A143
=, 22F LA 150002 3]AM3te] AR2ollA 1
AlZF BFeA1Z] % PBS/Tween 2022 134 33] Al
o] WASolol| A} uhS-A|Fe) Aol o] wh-E-S
Soto g Faslm $A2kdS 34917, hematoxylin
©2 counter stainingd}xl @Al Soizter, v}
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Ak A3t & E9lsle] Astu]goz At

£ HaAste] ARE Wik AgIA el 22 A H

A 4o] ¥H23} negative control® 4233}tk
Al

)

73$% Duncan’s multiple range test® 73t}

m. o =

1. MN 24 S

BSA¢l| anhydrous ethylenediamine® EDCE A}
£3lo] HAAA cationized BSAE Alz3Act
(Fig. 1). 932 A}&3k crystallized bovine serum
albumin®] pH 45-5.1 A4 o} A2t & BSAE
pH 95 o]Aez Wsts vepfisich (BSAE MN
A% 55 918te] cBSAS A FEE AA
szt 47449 FER Yol FEAES it
dFdo] 3 ¢BSAE 1, 3, 5, Tmg/ke o2 AF S
gte] AAd F=5 ZAAAH A= S
7} ZAE AR = Tme/kes AA BSAY w2 2
A8t e (Fig. 1).

BSA (3ul) cBSA(3ul) IEFMIX BSA{Sul) ¢BSA (Sul)
013595
)

r> 11

&

e ' hod

3 - i -
Fig. 1. The isoelectric point (pl) of the cBSA.

The pl of the was measured in a thin-layer
polyacrylamid gel (5%), pH range 3.5-9.5. Using
a Bio-Rad horizontal electrophoresis cell. The
pH gradient was determined directly from the
gel with a surface glass pH electrode and Corning
pH meter.
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2. HE, A FAZ Hst

Aol QM AL 2164055 HELE
23.7+0.6g°1 2™, MS-250< 24.3+0.4g. MS-500
T BK5+05g0.2 2ol Bste] Zr}sledA|uk
T et A FAe A A
0.1940.02g, W&+ 0.22+0.01ge1%12™, BG-250+
<+ 0.22+0.02g, BG-50072 0.24%0.03g02 W+
of B3] frol3h Wishs #AEA Askh(Table
2).

Table 2. Body and Kidney Weight in Mice with
MN induced by cBSA.

Group Body (g) Kidney (g)
NR 21.6+0.5” 0.19+0.02
CT 93.7+0.6 0.22+0.01

BG-250 24.3+0.4 0.22+0.02

BG-500 25.5+0.5 0.24+0.03

a) : Data represent meanstS.E(N=5).

NR : Non-treatment group.

CT : Group treated with cBSA(7mg/ke ip).
BG-250 : Group treated with ¢cBSA(7mg/ke i.p)
and BGMSB(250me/ke. p.o).

BG-500 : Group treated with ¢cBSA(7mg/ke ip)
and BGMSB(500me/ke. p.o).

T CHHo| H3}

2A7F 8 > 23Rk} AF AN A
2 Z47F (.2+0.2stick index, Ostick indexe]$1x, ®
Z272 Zt7b 1.620.24stick index®}  2.20+0.2stick
indexdh. BG-25072 2FA kel A 0.4+0.40stick
index(p<0.01), 452kl A 0.240.20stick index(p<0.001)
2 otz vt fA A FAsea
BG-50072 25F3bell A (0.8+0.37stick index. 453}
ol M 0.4+0.24 stick index(p<0.001)Z ] Zol H]
gty Fo9A4 A FAsATH(Fig. 2).



31 0O After 2wk protemnuria level
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L 2
)
2 27
8
5 1.5
C
©
S 11 S
= ok
0.51 i
§Eal | L
NR CT CY-250  CY

Fig. 2. The Changes of Proteinuria in Mice with MN
induced by cBSA.Data represent M=S.E
(N=5).

NR : Non-treatment group.

CT : Group treated with cBSA(7mg/ke ip).
BG-250 : Group treated with ¢cBSA(7mg/ke i.p)
and BGMSB(250me/ke, p.o).

BG-500 : Group treated with ¢cBSA(7mg/ke i.p)
and BGMSB(500me/ke, p.o).

Statistically significant value compared with
control group by ANOVA test and Duncan's
method (**p<0.01,***p<0.001).

A2 2.6040.04(mg/dl), W2 25040.04
(mg/dl) o], BG-250v3 BG-500<< 2+t 2.97
+0.07(mg/dl), 2.93£0.09(mg/dl) 2 o el H]8}od
7kt ot o4 $siok(Fig. 3).

2) Total cholesterol*]<] 2}

AT 121.5745.80(mg/dl), HHEZ 137.60
9.25(mg/dl) e]%1 2, BG-250 BG-H00< 7
123.27+4.74(mg/dl), 125.1047.29(g/dl) 2 o 2ol
H]gted ZhAaslgl ot oA Al oH(Fig. 4).

3) Creatininex|¢] 3}

A2 0.193£0.005mg/ dl, HHZE2 0.157+0.009
(mg/dl) 1913, BG-250+%, BG-500< Z+7+ .18+
0.019(mg/d1), 0.153+0.009mg/d1 2 o Zol B]d}te]
foJg Wk sl (Fig. 5).

I+

Ji

Fig.

Fig.

@W
fox}
o

=300 |

n
(o}
o

m((mg/de)

™
3

180 r

b
[
8 8

Albumin in seru

o
3

NR CT

3. The Changes of Serum Albumin in Mice

with MN induced by cBSA.Data represent
M+S.E(N=5).

BG-250 BG-500

NR : Non-treatment group.

CT : Group treated with cBSA(7mg/ke ip).
BG-250 : Group treated with ¢cBSA(7mg/ke ip)
and BGMSB(250me/ke, p.o).

BG-500 : Group treated with ¢cBSA(7mg/ke ip)
and BGMSB(500me/ke, p.o).

Statistically significant value compared with control
group by ANOVA test and Duncan's method.

160.00
140.00
120.00
100.00

80.00
60.00
40.00
20.00

0.00

BG-250 BG-500
4. The Changes of Serum Total Cholesterol
in Mice with MN induced by cBSA.

Data represent M+S.E(N=5).

NR : Non-treatment group.

CT : Group treated with cBSA(7mg/ke i.p).
BG-250 : Group treated with cBSA(7mg/ke
ip) and BGMSB(250mg/ke, p.o).

BG-500 : Group treated with ¢cBSA(7meg/ke ip)
and BGMSB(500me/ke, p.o).

Statistically significant value compared with control
group by ANOVA test and Duncan's method.

T.Chol. in serum(mg/df)
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0.25 1

0.20
0.15
0.10
0.05
0.00

BG-250 BG-500
Fig. 5. The Changes of Serum Creatinine in Mice
with MN induced by cBSA.

Data represent M+S.E(N=5).

NR : Non-treatment group.

CT : Group treated with cBSA(7mg/ke ip).
BG-250 : Group treated with ¢BSA(7mg/ke i.p)
and BGMSB(250me/ke, p.o).

BG-500 : Group treated with ¢BSA(7mg/ke i.p)
and BGMSB(500me/ke, p.o).

Statistically significant value compared with control
group by ANOVA test and Duncan’s method.

Creatinine in serum(mg/d?)

4) BUNZ|¢] w3}

AL 164209(mg/dl), R 28.2+1.3(mg
/dl) o], BG-250, BG-5007= 77 .
(mg/dl)(p<0.05), 25.8+1.9(meg/dl) (p<0.05) 2 HZ7-
o ml3le] oA SIA HAasd o (Fig 6).

35.00
30.00
25.00
20.00
15.00
10.00

BUN in serum(mg/d¢)

5.00

0.00

NR T BG-250 BG-500
Fig. 6. The Changes of Serum BUN in Mice with
MN induced by cBSA.

Data represent M+S.E(N=5).

NR : Non-treatment group.

CT : Group treated with ¢BSA(7mg/ke ip).
BG-250 : Group treated with ¢cBSA(7mg/ke ip)
and BGMSB(250mg/ke, p.o).

BG-500 : Group treated with ¢cBSA(7mg/ke ip)
and BGMSB(500mg/kg, p.o).
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Statistically significant value compared with
control group by ANOVA test and Duncan’s

method(*p<0.05).
5. UEEoh BT 3 AVE MES| HE SME 24

D ZxdA e JZFo njA]& o3
CD3e+ T cell/CD19+ B cell®] &2 AAEo)
54/46, HZo] 80/20, BG-2507°] 55/45, BG-500
o] 55/45¢190em, CD4+ T helper cell/CD8+
cytotoxic T cell®] v]&2 AATo| 68/32, 2T
o] 51/49, BG-250+-°] 57/43, BG—500':"°] 51/49¢]
Qch(Fig. 7). 2822 BGES dzTol H&
CD199} CD4" A9 B &) —%fﬂl e

B CD4+0 (D8

CD4+ & CDB+ (%) in PB

MR cr B3 BZED

BB Teels 0 CON3+-BCEls

FESREREN

CD3+&CD19+(%) in PB

8RR

A CT B0 B=50
Fig. 7. Effects of BGMSB Extract on the percentage
of CD3e/CD19 and CD4/CD8-gated cells in
PBMC of Mice with MN induced by cBSA.

NR : Non-treatment group.

CT : Group treated with ¢cBSA(7mg/ke ip).
BG-250 : Group treated with ¢BSA(7mg/ke ip)
and BGMSB(250mg/ke, p.o).

BG-500 : Group treated with ¢BSA(7mg/ke ip)
and BGMSB(500mg/ke, p.o).
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CD3e+ T cell/CD19+ B cell& AAF=o] 51/49,
2ol 48/52, BG-250+¢] 46/54, BG-5007-¢]
40/60°]91 2™, CD4+ T helper cell/CD8+ cytotoxic
T cell Aol 51/49, Wz 46/54, BG-250
2 41/59, BG-5007-2 42/58¢]%iet. CD3e™ T Al
¥/CD19 BAIES] v]&2 thx2Fol v|3ted BGE
oA oA gl W3l= Bolx] akkA|ul CD4'/
CD8 A E2 &L bzl Hsle] BGolA
CD4" T helper ME7} 728 E Agke Hod
(Fig. 8).

B CD4+ O CDE+

MR CT  BG-250 BG500

L en:iRea)iy

105
APz
ks
e
8Fa
aFa
aes
129
APa
1®a
129

CD3+&CD19+(%) in spleen

kR cT

Fig. 8. Effects of BGMSB Extract on the percentage
of CD3e/CD19 and CD4/CD8-gated cells
Cells in Spleen of Mice with MN by
induced cBSA.

NR : Non-treatment group.

CT : Group treated with cBSA(7mg/ke ip).
BG-250 : Group treated with ¢cBSA(7mg/ke ip)
and BGMSB(250me/ke, p.o).

BG-500 : Group treated with ¢cBSA(7mg/ke ip)
and BGMSB(500me/ke, p.o).

B0 H3HD

pu
fand

3) Aol A& HZ T wjAE 43

CD3e+ T cell/CD19+ B cell& AAFo] 88/12,
HzFe] 85/15, BG-250-¢] 88/12, BG-500-°]
84/160190 2, CD4+ T helper cell/CD8+ cytotoxic
T cell= &ALl 65/35, W] 80/20, BG-250
ol 73/27, BG-500<°] 65/350]90ck I EE
CD3e" T AM=/CD19 BA £ v]&& tj 270 H)
gted BGTolA 994 Sl W3 HolA| o4k
A5k, CD4"/CD8 A E2] v &S BGEollA =
o B]3le] CD4" T helper Al Z7} ZHaEE= A3
B (Fig. 9).

B CCew0 (D1

iz

CD3+4CD19+(%) in kidney

hA a B=El  BZED
(B0 COR-

CD4+&CDB+(%) in kidnev

{3 T B0 B850
Fig. 9. Effects of BGMSB Extract on the percentage
of infiltrated CD3e/CD19, and CD4/CD8
-gated Cells in Kidney of Mice with MN by
induced cBSA.

NR : Non-treatment group.

CT : Group treated with ¢cBSA(7mg/ke ip).
BG-250 : Group treated with ¢BSA(7mg/ke ip)
and BGMSB(250mg/ke, p.o).

BG-500 : Group treated with ¢cBSA(7mg/ke ip)
and BGMSB(500mg/kg, p.o).

6. A cytokines ¥ IgG, IgM S=0f| 0|X|= A&
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1) Cytokine ¥=2] W3}
)

)
(1) Pro-inflammatory IL-18¢} TNF-a *%2
w5}

IL-1B s=% AAe] 1.5+0.7pg/nl, W20
58.6+5.2pg/ml o] 2, BG-250¥2 BG-5007-2 27}
41.3+5.5pg/ml (p<0.05), 36.7+6.7pg/ml (p<0.0DZ o
Z7el vlsted §-2A4 A ZFAEAH TNF-a 5
= Aol 7.9+0.6pg/ml, HF-o] 89.6+11.6pg/
m o] 32, BG-250-3} BG-50072 ZH7} 67.845.8pg/
ml, 68.4+18.0pg/m 2 ) ZFol| vldte] 7HAsigl o
Y A2 stk (Fig. 10).

—

120 9

ONR
BBG-250

HCT
mBG-500

o
I

o)
o
N

i
o

Cytokine level in serum ipg/m)
fap]
fen]

o
o
N

0 4

Fig. 10. The Changes of Serum IL-18, and TNF-a
levels in Mice with MN induced by ¢BSA.

Data represent M+S.E(N=5).

NR : Non-treatment group.

CT : Group treated with ¢cBSA(7mg/ke ip).
BG-250 : Group treated with cBSA(7mg/ke
ip) and BGMSB(250me/kg, p.o).

BG-500 : Group treated with cBSA(7mg/ke
1p) and BGMSB(500mg/ke, p.o).

Statistically significant value compared with
control group by ANOVA test and Duncan’s
method(*p<0.05, **p<0.01).

) 1L-62} TFN-y sxo #3}

IL—6 TET ATl 46+l 4pg/m1 o 2]
335+27.4pg/m ] 1 3, BG-2507-< 301.4+24.6pg/ nl,
BG-500<2 208.6+19.7pg/ ml P<0.01 2 gz
Hlgte] f-24 A Fasgdeh =3t [FN-y 5
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2=l Mouse2l Membranous Nephropathyoll o|x|= sk

= AHAFo] 158.4£16.0pg/ml, T REeo] 1346+
124pg/melelx, BG-200+# BG-H00== 47
145.6+11.5pg/ml 148.6+14.2pg/m Z o) Zol| ®]3}

o F7hstgl ot e e (Fig. 11).
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Fig. 11. The Changes of Serum IL-6 and IFN-y

levels in Mice with MN induced by cBSA.

Data represent M+S.E(N=5).

NR : Non-treatment group.

CT : Group treated with ¢cBSA(7mg/ke ip).
BG-250 : Group treated with cBSA(7mg/ke
1p) and BGMSB(250mg/ke, p.o).

BG-500 : Group treated with cBSA(7mg/ke
1p) and BGMSB(500mg/ke, p.o).

Statistically significant value compared with
control group by ANOVA test and Duncan’s
method (**p<0.01).

2) IgG 9 IgM ¥=°] #3}

[gG == AATLol 2.0+0.69U/ml, HhFo]
20.51.04U/ml o] 22, BG-25022 BG-500+= 7—}—}
5.241.31U0/ml (p<0.001), 2.9+0.44U/ ml (p<0.001) 2
T Azl v f94 A Fasd M
o AAo]l 97.9+9.95U/ml, THFEFo] 1465t
2.65U/melx,  BG-250<% BG-H0022 47
121.3+8.35U/ml (p<0.01),  109+1.63U/ ml (p<0.001) 2
25 gzl ws fo4 A FHask e (Fig.
12).



2 160 ONR WCT @BG-250 mMBG-500 NR : Non-treatment group. (A),

S0k CT : Group treated with ¢BSA(7mg/ke ip). (B)
] BG-250 : Group treated with cBSA(7me/ke
% o L ip) and BGMSB(250me/ke, p.o). (C)

3 80 - BG-500 : Group treated with cBSA(7me/ke
S 6o | ip) and BGMSB(500me/ke. p.0). (D)

2 40t (B) A glomerulus shows diffuse basement
2 20t membrane (GBM) thickening (arrow) and normal
'(_%’ 0 mesangial cell distribution (small arrow) (H&E

, 19G oM staining: original magnification x400).
Fig. 12. The Changes of Total 1gG, and I1gM levels

In Mice with MN induced by cBSA. 8. Immunohistochemical Analysis of Kidney Tissue

Data represent M+S.E(N=5). HAZNA (DA T celld] A4 A gy
NR @ Non-treatment group. - " .
CT : Group treated with ¢BSA(7mg/ke ip). (Fig. 14A), dz2elAe AFd Hdol #25
BG-250 : Group treated with c¢BSA(7mg/ke 9o (Fig. 14B), BGZL 5% Wzl u|3l4
ip) and BGMSB(250ms/ke. p.o). 2.0 Ls P
BG-500 © Group treated with cBSA(7ne/ke Aol hastela(Fig 14CD). CD8 T cell & 4
i.p) and BGMSB(500me/ke. p.0). Aol A AAX(Fig. 154), AEzFelM+=
Statistically significant value compared with Azg Hgo] B o1 (Fig. 15B). BGZ
control group by ANOVA test and Duncan’s J:b: o ‘;ﬂr_ll ﬂ/\‘ﬁ > (Fis, ]
method (**p<0.0L***p<0.001). M 25 Aol AHaskedeh(Fig. 15C.D).

1. Histological Analysis of Kidney Tissue
AAEE Z1A ] £l gl Aol #AHS
3 (Fig. 13A), “HZ:—Z—‘? cBSASH Wy B3kl A

Aoz 7)1Aute] vlEE AFom(Fig. 13B).

BG-250¢+ &l Hls}oi 7|2 2e] A A

+ A= $3b5 92 (Fig. 13C). BG-5007<

Z7o) wlste] 7] FAYAE A 27t B

] o¥toh(Fig. 13D).

N

Fig. 14. Immunohistochemical Staining (CD4) of
Kidney in Mice with MN induced by cBSA.

NR : Non-treatment group. (A),

CT : Group treated with cBSA(7mg/ke ip). (B)
BG-250 : Group treated with c¢BSA(7mg/ke
1p) and BGMSB(250mg/ke, p.o). (C)
BG-500 : Group treated with c¢BSA(7mg/ke
1p) and BGMSB(500mg/kg, p.o). (D)

Fig. 13. Representatlve Renal Hlstologlcal Findings
in the BALB/c Mice with MN
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Fig. 15. Immunohistochemical Staining (CD8) of
Kidney in Mice with MN induced by ¢BSA.

NR : Non-treatment group. (A),

CT : Group treated with cBSA(7mg/ke ip).
(B)

BG-250 : Group treated with c¢BSA(7mg/ke
1p) and BGMSB(250mg/ke, p.0). (C)
BG-500 : Group treated with c¢BSA(7mg/ke
1p) and BGMSB(500mg/ke, p.o). (D)
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T3] $sle] & AgE Aldsksdh. BGMSB
o] /g oFBe] gt 223 3 o aF&
AR, FHiE MR SRR FTEEL
ki, E2> fihaiia, Agdn A
B EAANR W, B MR BRELE
8, EAER, BT A, A, e,
EFES MM, BERE 12 Kk, B
Wb wiage] E%el do. Az O 9
T2, 9 NKAZE A3 A H97])5& AA
Moz ZAN7IN, FH2EHE wWAS FA8:
Zhgo] glom® mat BSAZ 2% MN Rat
o Al A, sty 7HA So] B 7} 9ok
MN¢ 5% 29 ¥l 34 F 771 s
9|, 7 & 3l}+= Heymann's nephritis® # S o] &
sfo ARpA|el] W Qlst el ook A TR
& mdo] 1Y g s oS ui PUg
TE FAl] GBMO Fol2& u: H9l<
AgAZ) & g FARIAY == A7 55
HOo g WA TS to] HAHILAA AAA
Ado] e Row? (BSAQ) HHEA )l Rojz S
A 3cke)® FY 2 NE o] 43t Agrde] 9},
dujAdge A 2 pHFkel 4551 AH=Q
Bovine serum albumin (BSA)E <Fo]<2}(cationic)
sto] pH7} 950402 HEAA cBSAE &<
%, o] cBSAZF &ol3k Hejol: GBMel A
7 g § cBSAE 3oz #g3ste] MNE
ekl 4] AAe £x9 94 % MN
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kg) BALB/c AFEH] dAA 0z EolE Fot
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o= A&AQl A AT IEE Ho]Y
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