KEAXER REBWAT WXE 11
#20% H1gk 20114 88 20H

FE2 BT ol ABW Tl VX g

AN

1 =
A7 A1 BEA 3

Lo g2gAl . 71y A

o UT

Study of Insam-Buja-Tang (IBT) on MRL/MpJ-Faslpr lupus—prone mice

Kim Kyoung-Shin1 + Moon Sung-Sikm1 - Kim Byoung-Sool - Kang Jung-Soo1
lDepartment of Physiology, Colleage of Oriental Medicine, Daejeon University

Systemic Lupus Erythematosus(SLE) is an autoimmune disease invading the skin, joint, kidney, intestinal
membrane, neurosystem and other organs. SLE is an autoimmune disease characterized by immune
dysregulation resulting in the production of antinuclear antibodies(ANA), generation of circulating immune
complexes, and activation of the complement system.

In Korean medicine, lupus can be classified as acute arthritis, reddish butterfly erythema, asthenic disease,
edema and so on. The cause and procedure of the diseases are flourishing noxious heat, excessive fire due to
deficiency of vyin, blood stasis due to stagnation of qi, internal movement of the liver-wind, congenital
deficiency, exhausted vital-qi, which are treated by clearing away heat and cooling the blood, nourshing yin
and extinguishing fire, treating flatulence and activating blood circulation, nourishing the blood to expel wind,
invigorating the liver and kidney, invigorating qi and replenishing the blood.

To experimentally examine the influence of Insam-Buja—-Tang (Ginseng & Aconiti Extract, IBT) on the
outbreak and development of lupus, lupus induce MRL/MpJ-Faslpr lupus—prone mice model was used. As IBT
was orally administrated to a lupus model mouse, various tests such as the weight, urine protein, renal
function, Lymph cell test of the spleen, Cytokine expression, histopathological analysis of kideny were
performed to see the influence on the kidney and whether it work effectively on the immune function.

The main purpose of this study is to evaluate the effect of IBT on MRL/MpJ-Faslpr lupus—prone mice
model. The effect of IBT on MRL/MpJ-Faslpr lupus—prone mice that can have autoimmune disease similar to

SLE in human was evaluated after IBT per oral in the present study.
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1) kA

2 Aol ARE-3 WA= Fel ASEE A
Zf¥% (IBT) &4 Panax Ginseng (14D
3} Aconitum carmichaeli (F-2H& FHo =2 A}
|33t

2) Aok

2= Ade  A&" A% F diethyl
(DEPO), 3-4,5-dimethyl
5-carboxymethoxyphenyl-2,
(MTS),
collagenase, chloroform, RPMI-1640 %
IMDM medium, isopropanol , dulbecco's
phosphate buffered saline (D-PBS), Calf
thymus DNA,
magnesium chloride (MgCl2)+ Sigma A}
(US.A) AFE, FHolEAH (fetal bovine
serum, FBS) Hyclone A} (Logan, U.S.A) A
¥, anti-CD3-PE(phycoerythrin), anti-CD4
-FITC (fluorescein isothiocyanate), anti—
CD8-FITC, anti-CD25-PE, anti-CD28-PE,
anti-CD69-FITC, HRP conjugated, propidium
iodide (PI)9} RNasetr Pharmingen A}
(Torreyana, U.S.A) A¥#& AHE-313l L, 7|8 ¢
HE Aok 55 Aleks AREERGIT

3) 7171

2 Ade Alg" 7I7E deFET] (d2,
Korea), rotary vacuum evaporator (Biichi
B-480, Switzerland), freeze dryer (EYELA
FDU-540, Japan), COZ2 incubator (Forma
U.S.A), clean bench (Vision

Korea),

pyrocarbonate
—thiazol-2,
4-sulfophenyl-2H-tetrazolim

formaldehyde, lamide,

scientific Co.,
scientific Co., autoclave (Sanyo,
Japan), micro-pipet (Gilson, France), water

bath (Vision scientific Co., Korea), vortex

mixer (Vision scientific Co., Korea),
spectrophotometer (Shimazue, Japan),
centrifuge (Sigma, U.S.A), deep-freezer

(Sanyo, Japan), thermocycler system (MWG



Biotech., ice-maker  (Vision
scientific Co., Korea), homogenizer (OMNI,
U.S.A), plate shaker (Lab-Line, U.S.A) %
ELISA reader (Molecular Devices, US.A) &
olt}.

4) AFFE E A =22

2 A3e 9t AF8¥E MRL/Mpl-Faslpr
micex 778FH 4FH AFH=E
Laboratory(U.S.A)ollA 913}k
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IBT 120 g& ZHF5 1,000 meoll @i 243
F bA Foolssel e AAyEe

rotary vacuum evaporatorollA 7 %3}

P

MRL/MpJ Faslpr micex 10 7} & 3
o].oq 7<4)\L g %(Eﬁz;)gr ;q H} E,_oqg
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WAEhE Tl
545 Slskd %ZH AWE  ALBUSTIX
Reagent Strip (Bayer HealthCare LLC.,
UsA¥om A AHe] dils A=
E 0 mg/d¢, 30 mg/de, 100 mg/d¢, 300 mg/de,
1,000 mg/dt 5HAIZ Y7o Z4sk3ATh

3) v Aol A 2 FE, AE 240 ¢
H3l (FACS +4)

10FHFE FEA s Alztste] 28 FH ol
¥ MRL/MpJ-Faslpr mice] ™ &l ethyl ether

A =3} T7'“ =74
Yol A o] HEe 7 224 FACS #4
Fatel Al AW WEE SASL
MRL/MpJ-Faslpr mice? spleen, 7% lymph
node& 747} A &38te] 100 mesh=® A&

st D-PBSZ 5 3+ 94#2(1,700 rpm)s}
o] 2 3] AlH 3T % cell strainer(FALCON)°l &

HAA AL olee] el EA éa‘OM =
TEE AASAG. ol AEEE ACK &
(8.3 g NH4ClL, 1 g KHCOS, in 1 ¢ of

demineralized water + 0.1 mM EDTA)S A2
oA 5 & ¢ At AT E A7),
Al D-PBSZ 2 3] A&3 & 0.04% trypan
blue® @Mg & NEFE ﬂO}OﬂU} =7t
AEE 2x105HEE A% F 4Tolx @

& #3M (immunofluorescence stammg)% /‘é
Aetgdtl. ZFz ol anti-CD3-PE(phycoerythrin),
anti-CD4-FITC (fluorescein isothiocyanate),
anti-CD8-FITC, anti-CD69-FITC, 1g]al
fluorescein  isothiocyanate  (FITC)-anti-
mouse CD19 & ¥i 30 #3F IS4l vk&
Al ZiTh kg 5 3 3] o Qikeks Al
2 FATS F HAE FFEAY] (flow
cytometer, Becton Dickinson, U.S.A)Z
MRL/MpJ-Faslpr mice®] R]ZA X} HZA A
¥oA CD3, CD4, CD8, CD69, Z2&aL CD19

SO wde  BAsgY. BHEzage

CellQuest X2agdog CD3+:CD19+,
CD4+:CD8+, CD3+CD69+ AH*E S92 H&
(gated, %)& AH=3SIT)

4) sliﬂ A2k

AF A A GHE H2ollA SIAIZ
AR st 4 Ao st FAS HHEs
7] $1sked ELISA  H& S8k
96well-ELISA Zd°]E9 0.1 M carbonate
buffere] &31%¥ goat anti-mouse IgG 3HA]
(total IgG AHE) %=  calf thymus
DNA(anti-dsDNA HII-8)E Y7 eloll A 24

A7l Y3 & 0.1% BSABovine serum
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Figure 1. Time to development of renal
disease in MRL/MpJ-Faslpr mice survival.

The MRL/MpJ-Faslpr mice were
administered with IBT for 18 weeks daily.
Control group mice were administered with
D.W. instead of IBT. The time to appearance
of renal disease was significantly decreased
in IBT 150 mg/kg(High), 75 mg/kg(Low) groups
compared with

controls. Performed

statistical analysis for survival using
GraphPad  Prism 3

Software Inc., U.S.A)

software(GraphPad

2. Sy A 9 W)
MRL/MpJ-Faslpr mice?] A& 715 A3} %
a3 = °Jf‘f¥ ol ‘ﬂg*@oﬂ IBT o] x|

4 mice°l A "d"ﬂ e
THE= 7t 1w i} 1 %‘fda‘ T °‘°M
HEs NS 28 FoAME AN FrIde
o)A FUA N 13504 27F71A] IBT s
Folwt g xate] Abo]7t BIth(Fig. 2).
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Figure 2. Urinary protein levels in

MRL/MpJ-Faslpr mice. The MRL/MpJ-Faslpr
mice were administered with IBT 150 mg/kg
(High), 75 mg/kg(Low) for 18 weeks daily.
Urinary protein levels were assessed and
graded semi-quantitatively as described in
Methods  (n=10).
analysis for survival using GraphPad Prism 3
software(GraphPad Software Inc., U.S.A)
(grade O ; O mg/dl, grade 1 ; 30 mg/dl, grade
2 5 100 mg/de, grade 3 ; 300 mg/d¢, grade 4 ;
1,000 mg/d¢ - ALBUSTIX Reagent Strips,
Bayer Diagnostics Mfg., U.K.)

Performed  statistical

30U H e S5 ws)

MRL/MpJ-Faslpr mice: H| A<l WA
Eo] FAE 7HAQaL, oY@ S g
o] W9l A7%(lymph-adenopathy)& ©F7] gt}

Y IBT 28 T Fojd A,
MRL/MpJ-Faslpr mice®] v|&3} A1%39] TS
ZA5te] = 8el o th(Fig. 3). w9 H$- o
Z2] 330+68.8 mgell H|3Fe] A8 Folt
(LowHigh)2 27} 252+19.2 mg, 254+71.6 mg
2 asov, SAA ol HolA efok
h(Fig. 3A). A9 74 gzt 272+47.3
mgoll B]ste] A-1-&7F FoJit(LowHigh) 2H2t
235+36.3 mg, 255+21.7 mg= Ui s A
S Hou SAA Fode filtHFig.
3B).
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Figure 3. The MRL/MpJ-Fas” mice were
administered with IBT 150 mg/kg (High), 75
mg/kg (Low) for 18 weeks daily(p.o). Mean
weights were reduced by the treatment of IBT,
but the statistically
significant (n=5). Results are mean + SD.

(A) Comparison of Weights between spleens in
a IBT and MRL/MpJ-Faslpr mice(18 weeks).
(B)Comparison of Weights between Kidneys in

a IBT and MRL/MplJ-Fas”" mice(18 weeks).

differences were not

4, AF Axd 9 v M 240
IBT #%o] MRL/MpJ-Faslpr miced] Z+ 7|2
oA AAM L FA X = FEFS Elst]
$18ked, vpg-2=9] P g wo A B3 Al
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Eze] TS FACS AWM S Sdtel Sels Leucocyte Orga Normal MRL/Mpl-Fas” mice
Ak AN HEdeMe] B4 A3K(Table 1), s Typee n  Balb/c control Low  High
BT %99 7Z<% CD3+, CD3+ CD69+, CD3+ (T) SP¥ 49.6242. ) oy, 651329, 449522
CD4+, CD8+& ZALE A3 §A4 feojiol 14 >4 !
9Tt ek AeeF Eolito] CD3+, CDA+, CD19+ Sp 40.41£1. 33.25+¢5.9 20.37+9. 38.47+1.
CD8+ 5 T Al AN = el sk C]()]?i)+ 27.245&0. 5 35.;2:!:8. 23:;;!:1.
Z7}89l3 CD19+ 9] B A AelAE= gz cDeo + SP o,y D3SO T 21
woll wlste] ghashs Ads WAtk v 24 25.141.6 16.35£0.5 24.445.5 17.770.
Ao BAATKTable 2), IBT Fojwe] 4 Char 8P 5 7 84
CD3+, CD3+CD69+, CD4+, CD8+9] T AE CD8+ SP 164411 17.6433 26.3+3.9 18.5743.
AL zANE gAYtz e mw 3 17
Z7lele AeS B a, CD19+ 9 B A% 24 # SP: spleen. The MRL/MpJ-Faslpr mice

Hl = 7HA4shs 43S HAAT duky oz &7 were administered with IBT 150 me/kg
Aol AL gl (High), 75 mg/kg (Low) for 18 weeks daily.

Results are mean * SD (n=5 mice per

Table 1. Effects of IBT on the Cell group).
Contents of Lymph Nodes from
MRL/MpJ-Faslpr 5. g A 45
IBT Aol ZA7FH S &A1 9] Aibel] wx]= <

MRL/MpJ-Fas""
mice S g1s7] $138te], MRL/MpJ-Faslpr mice

control Low  High o] Yoo A ELISAH S o] &3l A& 48}
¢ 73.2942.6 89.9+3 92.2+0. 89.5+2 9t} [gGS} anti-dsDNA IeG £ Az}, A7 9

Leucocytes Org Normal
Type an  Balb/c

CD3H(T) LN %
2 64 1.6 10’2 0890 8‘9671 Holl ] F [gG G2 UFRT, AuLFgT so=

+ + + n
CD19+(®) LN Z ' 3'42 ! 878 S Uo, A 9.02E1.142, 9.47£1.146, 9.986+2.137%
€b3 + 50:25i 50874 49874 o /rdhs FAES HAAW BAY FodL

cpgy + N 46202 po g 36 CHEFig. 4A). SLE W] S3#o2 vehhe

D4t LN 66.27+1.6 18.4+5 18.43+2 13.73+  AZ7FHI A anti-dsDNA 1gG2, 13)& A7}t

¢

5 251 098 welzae] wsl A QoM FoF ARE

CD8+ LN 177:1] [87EL 2343512193+ maisirel 247} ®rh anti-dsDNA IgG A
2P OB A, dxz, Angds sew 4%

# LN: Lymph node . The MRL/MpJ-Faslpr  §.76+0.63, 6.84+2.35, 6.94+1.902.% &7
mice were administered with IBT 150 mg/ke o= GojA ¢l Wt goldt 2= ¢l tHFig.

(High), 75 mg/kg (Low) for 18 weeks daily. 4B).
Results are mean £ SD (n=5 mice per

group).

Table 2. Effects of IBT on the Cell
Contents of Spleens from MRL/MpJ-Faslpr
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Figure 4. Determination of Total IgG(A) Anti
-dsDNA(B) concentrations of sera from MRL/
MpJ-Fas” mice. The MRL/MpJ-Fas” mice
were administered with IBT 150mg/kg (High),
75 mg/kg (Low) for 18 weeks daily. Total
IgG concentra tions were analyzed by ELISA
method as described in Methods section.
Results are mean + SD (n=5 mice per
group). IBT didn't make the significant
changes in the total IgG concentration

of treated groups.

6. 4T H 4%

IBT #"e] MRL/MpJ-Faslpr miceo] 7%=
A FFE IIsr] fstd, AFe o
oA dAE S5 Y W BUN,
Creatinine, CKe] &4 ZA3ty. 4 A3}
A7 g Y BUN, Creatinine, CK2] &4 =
o] IBT AW FofatolA AR ol
= W3E gelatA] XYt (Fig. 5).

BUNS ddlulo] a4 A4 Fo= FHY 1

2 T Bl AZK ol MAe 9% 17

A2 FEE APAHORE AN WA 75 &

Ao 59 Ax7F Ho B AT
Fojae 747
25.89+£9.256  mg/de, 31.10£6.25  mg/de,
27.4615.249 mg/dlo = BAH FAHAE W
3}= Q12 tHFig. 5A). CreatinineS BUNe| H]
ste] Mgyl 3 HA & c2yEX] gorn=
A7 7159 ek A g2 ALgETh 2 Tt
A dzd, AdsE F9 E% zagdy
0.413£0.169 IU/L, 0.394%£0.0974 IU/L,
0.294%0.1674 TU/Lol Atk HA A FAH
AL gIAAT Asee} asE Fojdto] thx
ol Hste] A o R Ak A S Btk
(Fig. 5B). A#o}¥l 7)YA|(creatine kinase,
CKE AA oA =42, Al ¥ 2 g2

A AEE

o LEEE EAEE YA JE 24 2 Y]
o= Ao EASA Fevh adeEz g3 CK
st 2H o7 o] FAaUF Wol IGH A9 &

4w Aty Roby WekE sebe 4 gl
BoATlA dzE, AusE FelEe 717
6116.50+6135.02 1U/L, 3298+4538.09 IU/L,
5724.17£6053.17 IU/Lelt}h. tizxtol H]s}
o] Ao AEE ILEE Fofitoi] Ht
grol astloy SAA #olidol flAvk(Fig.
50).

(A)
gzo See
f; v°4l Q‘é‘
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Figure 5. Determination of BUN(A),
creatinine(B), CK(C) levels of sera from

MRL/MpJ-Faslpr mice. The MRL/MpJ-Faslpr
mice were administered with IBT 300 mg/kg
(High), 150 mg/kg(Low) for 18 weeks daily.
Determination of Creatinine Serum
Biochemical Parameter from
MRL/MpJ-Faslpr mice by

described in Methods section. Results are

method as

mean * SD (n=6 mice per group). #*p < 0.05
versus control group. Performed statistical

analysis for GraphPad Prism 3 software

(GraphPad Software Inc., U.S.A)
[Biochemistry analyzer 7080, HITACHI,
Japan]
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Effect of IBT on the
histopathology of kideny in MRL/MpJ-Faslpr
photographs of

Figure 6.

mice.  Representative
glomerular areas of kidney were processed
for histology as described in material and
methods. Mice were treated with D.W. (A)
300 mg/kg(High), 150 mg/kg(Low) for IBT (B
and C) following the detection of kidney.
Kidneys were removed and stained with
hematoxylin. Representative kidney of mice
Original

from each group are shown.

magnification 200X,

Effect of IBT on the
histopathology of kideny in MRL/MpJ-Faslpr
photographs of

Figure 7.

mice.  Representative
glomerular areas of kidney were processed
for histology as described in material and
methods. Mice were treated with D.W. (A)
300 mg/kg(High), 150 mg/kg(Low) for IBT (B
and C) following the detection of kidney.
Kidneys were removed and stained with

Congo Red. Representative kidney of mice
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from each group are shown. Original

magnification 200X,

Effect of IBT on the

Figure 8.
histopathology of kideny in MRL/MpJ-Faslpr

mice. Representative

photographs  of
glomerular areas of kidney were processed
for histology as described in material and
methods. Mice were treated with D.W. (A)
300 mg/kg(High), 150 mg/kg(Low) for IBT (B
and C) following the detection of Kkidney.
Kidneys were removed and stained with
Giemsa. Representative kidney of mice from
each group are shown. Original magnification
400X,
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