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The Effects of Jinmu-tang on Mesangial Cell Proliferation, Fibronectin Synthesis and
Expression of ICAM-1, 8 1-Integrin, MHC-Class II
Young-Min Ahn, Se-Young Ahn, Ho-Kyung Doo, Tae-Won Lee", Jae-Kyung Park®

Department of internal medicine, College of Oriental Medicine, Kyunghee University, Department of Internal medicing, College of
Medicine, Kyunghee University”, WHO Collaborating Center for Traditional Medicine, Kyunghee Medical Center?

Objectives : The progression of renal disease can be identified as a glomerulosclerosis by histological examination, and the
basic mechanism of glomerulosclerosis is mesangial cell proliferation and mesangial matrix accumulation.

ICAM-1, B1-integrin and MHC-class Il are known to attribute to the progression of glomerulosclerosis. They mediate cell-
cell or cell-matrix interactions and are expressed in response to injury and inflammation.

Up to now, there have been few satisfactory regimens to treat glomerular diseases except minimal change nephrotic
syndrome, which can be improved by steroid therapy. Studies were performed in order to investigate whether Jinmu-tang has
suppressive effects on some factors associated with the progression of glomerular disease, mesangial cell proliferation,
fibronectin synthesis, ICAM-1, B1-integrin and MHC-class I expression.

Methods : Studies were performed with the method of surface enzyme immunoassays or flow cytometry after addition of
peripheral blood mononuclear cells(PBMC) supernatants treated with Jinmu-tang, using the cultured human mesangial cells.

Results :

1. The suppressive effect of Jinmu-tang on mesangial cell proliferation was higher than that of hydrocortisone.

2. Jinmu-tang has some suppressive effects on fibronectin synthesis, ICAM-1, expression, 1-integrin expression and -

MHC-class II expression of mesangial cells, but was lower than hydrocortisone.

Conclusions : Jinmu-tang generally shows some immunosuppressive effects. We carefully suggest that the above
prescription may be applied fo prevent the progression of renal disease or can be used as an adjuvant of or a substitute for
steroid therapy. (J Korean Oriental Med 2000;21(3):40-50)

Key Words: Jinmu-tang, Mesangial cell proliferation, Mesangial fibronectin synthesis, ICAM-1 expression, $1-integrin
expression, MHC-class [ expression.
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Table 1. The Galenical and Botanical Names of Jinmu-tang
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Oriental herb Galenical name Botanical name gm
SRS Hoelen Poria cocos Wolff 12
= Paconiae Radix Alba Paeoniae lactiflora PALL, 12
BiFF-(ki) Aconiti lateralis Preparata Radix Aconitum carmichaeli DEBX 12
(Sl Atractyvlodis Macrocephalae Rhizoma Atractyodes macrocephala KOIDZ 8

= Zingiberis Rhizoma Recens Zingiber officinale 6
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(PBS. pH 7.4) &4 & 7}sto] g Aatgict. A€
buffy-coat 30mlE 15mle| Ficoll-Hypaque solution(H]
% 1.077. Pharmacia LKB Biotechnology AB, Uppsala,
Sweden) 9ol ZH A7l Th-& 400 rppmol| A 30E7 €
A 2e)atdet. 94122 F Ficoll-Hypaque 53 2}
b 3 Aold] 34 FANEZE FAY
PBS gl o2 23] HF5t1 FEfol B o] 10%5 7]
H7HE RPMI 1640 s ekl ol] Al E 57} 2 x10%/mi 2]
=57} H e 39t} o37]9 Concanavalin-A(Con-
A7} 20ug/mle] BE7} HEE F718F ol 96well
flat-bottomed microplate well & 10044 ¥-3F3s}3ich.
GAME7L B3 Zh welle] 20 A3 ME
Z} kA E 1004 7t #HEE w7} 2000w/ ml~
15.6ug/mio} &2 3 thg 37°C. 5%CO2 v 7) ]
A 724171 W el e,

@ HFEe] 2%

72A17F & 7t wello] MTS-PMS A} 9F((3-4.5-
dimethylthiazol-2-yl)

-5-(3-carboxymethoxyphenyl)-2-(4-sulfophenyl)-2H-
tetrazolium, inner salt ; MTS)

-(phenazine methosulfate ; PMS)(Promega. Madiso,
USA)S 20444 7]-?'5P th& 377, 5% CO2 v 7] ol A
47 7F Z=7} wjekgk & spectrophotometer T4+ 492nm
X EHEE 2AIAh ATl AH5E o
o B tad el FRE ol @A
QoA Ae FED G B APl 5T

7] =2
grore] bR BT 100ud/nIZTt.

2. HIAX|2M Z 2| uiet

AAdA ez doiA Abgh e 2 Bel Aod
S utejsle} 3x3 mP T AV BAG ¥, AR
500um, 250um 2 100ime] steinless steel meshol] 2}-#|
2 EFAA 100um meshgldl] B3 ALFAE 7
sttt A" A7 A E Hank s Balance Salt
Solution(HBSS. Gibco, Grand Island, NY, USA)©2. = |
A A3 TS 2me/ml o] collagenase 2 37ToA] 15
B7h 383 0.05% uypsm-0,53mM EDTA §-) o2
SEZF Akt 2% T5ar AWM G EekaA
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(Costar. MA, USA)e| Ab## & ¥ 1 Dulbeco s
Modified Bagle' s Medium(DMEZ. Gibo, Grand Island,
NY, USA)d] 20% $-efo} FA 3} 100unit/ml 2}
penicillin, 100ug/m! 2] streptomycin, 10ug/m/2] insulin
o] AH7IE wloke o= wd3lth

A EZ7F =g FA3PH 0.05% trypsin-0.53mM
EDTAG & A3t g7l Xz felAlA 24t
32 Al et ook & Al E Y F1L v] oAl
g orules) ZEUHEL 3¢l 2 factor VIII &
A}, 18] 31 D-valine th A 8=} | A 2] A1}, puromycin
A To 54 vehllo] WA EAELdE &
o1&tk Bl gtel o] &8 HAA FA ZE 414 A
Z< WA & A EE o] 33T
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Ficoll-Hypaque = = 7rjubol 8% el q
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Holl MEES 2x107me) L2 FHAZ o o7
o) phytohemagglutinin-P(PHA-P) 2@ Con-AE 7}+7}
10pg/mico] F &2 Hrletgh ol 5 AlZE 6well
plate®] 7+ well'd Sml & B33 7)ol &F& A E
=4 Aol 238 debBER Ao S
A7pste] 37°C. 5% CO2 vl F7]olA] 72417 wjFat
Ak 72412F & 7t well 2 HE] vl g A S A8
o] AFEA7HA] -T0CHE el BaEetd

2Fo 2= RPMI vjefdle] PHA-P9} Con-AE
A7vets okAle HrbstAl ¢ ¥ RPMI vj
okollo]] PHA-P$} Con-AZ #7}8lal hydrocortisone
< 7}38} hydrocortisone 2. & &}91 T
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4. fIMXIZME L] T4 Al

4R Aok FQ AR FAEE 2rlel Al E
2 FAst] $Ejol A o] 10%. insulin®] 10ug/ml Z
718 DMEM ujskebol] 2x10Ymle] T == B4
712 96well flat-bottomed microplate®] 7} welld
1004 BF3k0] 37°C. 5% CO2 v F71olA] 2443k
wjkste] AEE RAANAT A7) Zzke] ekl 7}
el Gl A E vjor A oS 25% 2 50%7} 5 A
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HA7vek The 37T, 5% CO2 ¥l 7oA 72A1 7k wlok
st th 2AHE Zb wellol] MTS-PMS £-912 204
A RFste] 447 F7hge b spectropho-
tometer 373 492nmell X 2 FFEE 9o

AL AEEo R 9

5. HMXIZHZS| fibronectin 2l 8

iR At FE WA SN EE FAT O
10%2] *eo} ¥4, 10ug/m 9] insulino] A 7}E
DMEM Hjokollo] 1x10/mle] AEET2 2H39
t} o] 2 thA] 24well plate welld 1miA B-Z23l1 24
A7 BT 24X HE gl AA T 2
o) SpAl7k Aele BEAT WP el 25%7}
A Z23E A welld 1mi H7}ste] A Zul
G A 37T, 5% CO2 22 72417k v kalsd
Ch 724175 W g & e ASk L 7 well & PBS &
o2 28] AlXE og FEliof o] HrtEA ¥
DMEM %K -2 7] 22 2 7+ wello] 1mi® B3
sto] A Zujokr) oA 377, 5% CO2 228 244]
b ujeFatgich wieke] Eud 7 well2 HE] okl
& 4A3lo] fibronectin ¥4 X|7}R] 70 B3}
Aot Zt AAZEE Y fibronecting =% &
fibronectin enzyme immuno assay(EIA) kit(Cat#
MK115, Takara)E o] -&3te] F3stict &3t
anti-fibronectin antibody7} coating® microplatee] X
FHA 2 HAE 10048 7}3te] 37T 1412E
A TS 72 wellE A2 gEdog 43] 4%
Sttt o 7] peroxidase’} BEE 2x} anti-
fibronectin antibody S 7} welld 10044 EF35la]
AEA 1587 A A 158F IN H2S04 wHg-
A AL ZF welldll 10044 713 THE spectropho-
tometer 34 450nmoA] 1 TR LS
=

Al A Z+ 71 A 9] fibronectin Sk
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6. B1-integrin, ICAM-1 % MHC-class II(HLA-
DR molecule) gz o] £

4 Al FFA A FAEE FA 8
10% $-ejo} A, 10ug/mi insulino] A7} DMEM

Bl Mok QA iAA & AEFA 712 A& niAE g (25D

vjokde] 5x107m9] FE2 233 thg, 6well
plate welld 4mi &3+ v} 377. 5% CO:2 wjj ek7)
oA 242F M FBSATE 24A12HF gl & AA S
17 AE Ad waHE 4RAo] 25%7}
Al A7}E DMEM wjFdoz wa@ ohL, 37¢C.
5% CO2 ¥l 71 |A] 724171 ] kel ich. whoke] Bk
M 0.05% trypsin-0.53mM EDTA £ & #g|sle] &
el AME= £33 o, FEjo} A o] 5%7} 57
A7HE PBS& o2 23] AlAET o] AR
Anti-#1 monoclonal antibody(Phaminogen. San Diego,
CA, USA) 9 Anti-ICAM-1 monoclonal antibody
(Becton Dickinson. Mountain view, CA, USA) @
Anti-HLA DR monoclonal antibody(Becton Dickinson.
Mountain view, CA, USA)E Z+z} A]elsle] 4 W4
ZA A 1A WA AT SN ERTE Isotype©]
Z+-2 mouse IgGE A3t} 1A)7HE bovine serum
albumin®] 0.5%7} =A H7}E cold PBS£d o7 2
3] A3 F, FITC7 &% goat anti-mouse
antibody *|2k-& Ztzte] M EE AHjete] 4T ice
waterol] A 1A ¥kE-A| ALY o] B AR E 23] AH
g t}& 04ml2] 1% paraformaldehyde8- o] H--A]
71 T}, flow cytometero| A 7 EF P L E 23 5]

7} molecule?] LY EE =33t}

7. 8AIMZ|
A A 2]l SPSS(Statistical Package for Social
Science)E Al8-319] paired sample test] .2 7 %3}

.
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1. BES0| HIMX|2 MEZS Ao ojxl& ¥gt

A A Eel] 50%2) GAME wjoF Aol
7he Ao FREE BRG] 1.01510.0402
Al hydrocortisone(1.148 £0.047)o]) 1]} w4t
A 24N FHE BYTHP<0.05).
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A] hydrocortisone(1.01340.012)¢] B]&] ™Ak2])-S

AE F2 JAEFHE YRl A THP<0.05)(Fig. 1,
Table 2).

2. EFE0| AKX fibronectin W o|x|=

ogk

of
fibronectin & =& mitogen AF=3 7412+ 1784
A579 50122208 0F @3] F7bE At
ERHS 71 & FFEE 6175113402 diz
Z(7412+£17)9] w8 S8 A2 wgou)
(P<0.05), hydrocortisone-(6395 +35)3& Afe]7} ¢l

91 thFig. 2, Table 2).

3. ER50} HIMXZ ICAM-1 2§l o|x|= g&
ICAM-1 &8 £ = mitogen A}+3 17.692 A, x}=
9] 2069 v)sh AR 2

EiiES 718 A% ICAM-1 28T E 129202
A tlzEe 17.6990 ¥la] f2lg ICAM-1 2 =)

535 VehN S 1(P<0.05), hydrocortisone(5.44)<]]
Hle] = A 37} A 9l cHFig. 3, Table 2).

4. BERBO| HMXE Bl-Integrin &0l ofxls

o8
Bl-integrin W3 = mitogen AF=F 465.00241 2}
F7 321.099] Bjzl @3] F7HEA Ijr
ERGS 713 7% Bl-integrin H = 451410

2 2T 465.0000 ®l& & Aolrl ik
(P<0.05). hydrocortisone2] 343.49¢] v]aj & )
737} A cHP<0.05)(Fig. 4, Table 2).

5. BE50| HiMX|€ MHC—class || &8of| ojx|=

g

0%k

MHC-class 1 #€ =& mitogen A} 19.6102
A AFA e 2,019 B8] #A ] Z7bE At

AR M = BEREGS 7FeF 7% MHC-class 1I
WH T 179424 ) Z27(19.61)9) ]3] 523 o

Table 2. The Effects of Jinmu-tang on the Mesangial Cell Proliferation, Fibronectin Synthesis and Expression of ICAM-1, #1-Integrin

and MHC-class Il Expressed as Optical Density

Mesangial cell

proliferation Fibronectin ICAM-1 Bt-Integrin MHC-class II
SO% e 25% ot synthesis expression expression expression
o supernatant  25% supernatan
Control 1.016+0.05 1.004+0.01 7412417 17.69 465.00 19.61
Hydrocortisone 1.148£0.04 1.013+0.01 6395+35 5.44 343.49 6.19
Jinmu-tang 1.01540.04%* 0.888 :0.08+* 6175+ 13%* 12.92% 451.41% 17.94%
* P<0.05 VS. control #*+ P<0.05 VS. hydrocortisone
167 [ 50% supernatant 14000 []w?th fetal bovine.serum
ial B 25% supernalant I without fetal bovine serum
T 12000
12|
10000
1
S o8| 5 8000
06 L 6000
04} 4000
02t 2000
0

Controf Hydrocortisone Jinmutang

Fig. 1. The effects of Jinmu-tang on the mesangial cell
proliferation expressed as optical density.
* P<0.05 VS. hydrocortisone

Control Hydrocortisone Jinmutang

Fig. 2. The effects of Jinmu-tang on the fibronectin synthesis
by cultured human mesangial cells expressed as
optical density.

* P<0.05 VS. controt
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Fig. 3. The effects of Jinmu-tang on the ICAM-1 expression in
cultured human mesangial cells.
* P<0.05 VS. control
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Fig. 5. The effects of Jinmu-tang on the MHC-class I
expression in cultured human mesangial cells.
* P<0.05 VS. control

8 A a2 Ve QL 3L(P<0.05), hydrocortisone
(6.19)0]] B)a|A = AR Z 37} 2 chFig. 5, Table 2).
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Fig. 4. The effects of Jinmu-tang on the #1-Integrin expression
in cultured human mesangial cefls.
* P<0.05 VS. control
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cortisone & 43 31el, AGHAZL MR $AEZ

21, ICAM-1, Bl-integrin, MHC-class IT 2 o] n]x]+=
Ge vl BdE 4L AR

] ZF 22 hydrocortisones AE3 ol f+
hydrocortisone2 A4 A L9} ©al 1 interleukin-
1(IL-1)"*', interleukin-6(IL-6)''¥2] mRNA<2] HA}Z
Ao IL1, IL69) 447 BuS oA s,
interferon -y(IFN-y)", tumor necrosis factor-a(TNF-a)*
$47 we 2 mRNA AAE elAjeel, AdEe)
A7 AYTE FS, 22 D8I of
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Ao ’\}%ﬂ BEREGS EC w5 (55
o Uew fEhHozA BEFIKSE whee] o] &
mol mExEste] KEIE WigE o Yehdes AMEAF,
U Bk B P, %%BEF A} MiGFE ol A
st 2R WSS KA S EE Aol T
2 FAH Aok aRMRE HEEIA AR B
A AR S U TR BEEE B afid) IRIRRK
g BERGEL olet shx, "R =R
EINAHE W MEARF] R EARR BT 1
BAKR EASZ S0MEF] ST A soEE ERE
FZ'e st BEREGo| ERmEoR WE KES
A g5ste WEAQ HHlete AL st
a3l o Akx] g o] H|7fA Al AlEAto
ol A He 7S AWEH WAEA] R *ﬂ:TL_%
7 712 SA o gl A o] BAE
ARFA ZAE B WS gaste] AFEA] RAE S
HA o] ztofx] Al AFHHA ] AT} dojuA|
53 olo] wet AsE AFTA WS wiAA R Al
Fet WA ZEA Zofet] 1 2
I} A} A 7 3hZ(glumerular sclerosis)o] F-2E] A &
I AZE AYARH T 2 vy ]l Alsde

2 A9 2.
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aela, H2E Tl oshd ol E vizk A9l A}
TA "“}E}"%' A e wliAw AESA L 71
£49 AQor A 73] 83 AT P
e AVEIOI TR S QAU Boishe

A zeEe YZAANZB AE T AZ)ek 454

E, 381 o9 ZEAAEEC] Qe o5& HE
A HEFAL B o] 8 A EE0| BHgle ol
o gjste] FPAFo| thE AGA Lol MgHo] B
o 243 29715 S YsA =, ojul ol Al
EEo A BEHE e EApgo] 2 @ilS cytokine©]
g} 20, 123 o] 218 cytokinedl| & A A2
Z-g-8k= IL-1*'9, IL-67% TNF-a2} PDGF>*, IFN-
yoelol cheFet E2HI} EAsl] M3 A, A
e 5L Fa Belw e A 2oy
ANFAADL G E WA 4y gt



A &4 we BadddZy 2o QAR EA Y
oM E AFEA) Luon AR ZASE AT

ofiet A ¥} EAagy 2 AFAHTEZRE
cytokineo] EH| ¥ 31 E¥]¥ cytokine-S A 27he
networke| U} prostaglandins-2] secondary messenger

g B3l vl g F4 & FEAA ALTA Age
A atA s,

webd, Tt ZPA AL T "o 2 ole
WA AEZA3 D 5H0le 5 YA 2
23 o) BAE PYoRE 47 WA AT
34 3E G, 129 F2 PHLL
coflagen, fibronectin ¥ =& Axlsl= whE Qo=
o2 @At Yehs ICAM-1 %
Hx ZA} PBl-integrin FHE 7 A}, MHC-class 11
molecule B T AL mRNA AT AAL So] wid
sta o] 9l 2 Ado)AE wax g Al

23 ICAM-1 $# =, fl-integrin 28 %, MHC-

class I molecule ¥ = 52 #Fdsle ATE A8
StiTh Z4ztel oo 9 B AY Axg Auud o
=3 Zh

ARAZL WA & SAd nAe G3E B
32 AY A3 oA XA 50%, 25%2] 9
AZ wiF FAAE 713 A8 2RoM BRG]
hydrocortisonedl] Bl §-2] 8 fjAk=] & A E =A<
A EE Ve ATt

g 2l viele oh2A olakx] g A 252
AA D&)A hydrocortisoneo] WAL & A L 24
AAFTHA} gle Aoz vehd v o2 Ad A

€ 999AEZHE JeRAA o] & mitogen X}
of8) #H] cytokineE7te] A EaH-go] & AT
2] cytokine®] dako] AHE WA M EZ =2
cytokine®] <d3ko] Hr}l =ZA 283t Ho g AlEE
ol thd apAg 3 mitogen 2. 2 A}-g-g}
Concanavalin-AZ A}= A oS- B 5lo]
Aol 7 28E <
oz g o] st

AFRAS] A Ze] 7]

2 F2 2R 2 71 A (mesangial matrix)¢} 7] 1}

cytokine A=+

%
ato] A& 4
do7l 54 cytokineg 79
Ao g oAz

A (extracellular matrix : ECM)

wigol Hg QA WA g

AZF43 714 AR WAL 9 (259)
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