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The Anti-Proliferation Effects and Its Mechanism of
Bupleurum falcatum on Human Mesangial Cell

Byung-Cheol Lee, Young-Min Ahn, Ho-Kyung Doo and Se-Young Ahn

Dept. of Internal medicine, College of Oriental Medicine, Kyung Hee University, Seoul, Korea.

Objective : Mesangial cell proliferation and excessive accumulation of extracellular matrix (ECM) proteins is the
common pathologic feature of glomerulosclerosis, and platelet-derived growth factor (PDGF) BB-chain, transforming
growth factor betal (TGF-B1), cyclin dependent kinases (CDK) and CDK inhibitors mediated in these
pathophysiological processes. Buplewrum falcatum which is one of the most widely used components in traditional
oriental medicines, has multiple pharmacological effects, such as antipyretic, analgesic, immune modulating,
anti-inflammatory, anti-allergic, anti-thrombotic, anti-atherosclerotic, and antitussive effects.

Methods : In this study, we evaluated the influence of Buplewrum falcarum on mesangial cell proliferation, DNA
synthesis and expression of PDGF-BB chain, TGF-B1, CDKI, CDK2, CDK4, p21 and p27 in fetal bovine serum
(FBS)-activated human mesangial cell.

Results : Bupleurum falcatum reduced the mesangial cell proliferation and DNA synthesis more than control and
captopril. And in the ELISA analysis of TGF-B1, and RT-PCR of PDGF-BB chain, CDKI1, CDK2, CDK4, p2l, and
p27, Buplewrum falcatum inhibited the expression of TGF-B1 protein and PDGF-BB, CDK1, CDK2 gene and promoted
that of p21 gene in a dose-dependent manner in comparing with control and captopril.

Conclusions : These results suggest that Bupleurum falcarum may inhibit the mesangial cell proliferation and DNA
synthesis by regulation of PDGF-BB and TGF-B1 expressions, and by modulation of CDK1, CDK2 and p21 expression.
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Az" A& 100 g& 1,000 mle] Zo
stirring extractor (Iwai Co. Ltd., Japan)oll 4] 2A|Zk
¢ 100TE T8 & A2 dey Aozl 48
20000 pmo.2 24 EISAT. BARE F A
Avke =713l ©]E 100-150 meshE o]-&&to] A
A %, o)E B 74E=7) (Falling film vacuum
evaporator. Twai Co. Ltd,, Japan)E o] 8-3}o] F3A]
70 & BAA] 7F7] (Spray dryer. Iwai Co. Lid,
g a4 g2 A Fewe
ok AFASE Poi A5 2FRLY 3
g0, $A1EE Uslch & ATAE AL 3
& A9l 9 045 m syringe filter2 AHd &
AFgEAT.
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4 AxAE ANELoR AHAES AP3
At AX Qol, AAE 2l 3 Belg ALt
A& collagenase #lg]ste] WAbA3 A ETHS A
W) FSFAT . A AT wjge 15% $E)o}
23} 100 U/ml penicillin, 100 gg/ml streptomycin,
ImM L-glutamine, 2 mM sodium pyruvate, 1% (v/v)
nonessential amino acids, 5 yg/ml transferrin and 5
ng/ml selenium S©| &-F% Dulbecco's Modified
Eagle Medium (DMEM)$] HjSkeholl 4] 5% CO, Al
FujE7)E o838k wigatdct. wlAkA g AEe
3ole Hejstx sla} factor VI cytokeratin}
epithelial membrane antigenol] THSF LS-XJ8rg.,
smooth a-actin® myosinel] thdl FAJul-eL =3
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RERRS- M) B4 2410 modified 3[4, 5-dimethytthiazol
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g8te] A)atdTt’. HAkAe A EE 96-well plate
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o] A|5.9} 250 pM 9] captopril & 3 7}3}e] 2841 7Hg
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0.1% sodium dodecyl sulfate (SDS)ol] 0.25 N NaOH&
0] 20 0.75 mlE 718k & half-milliliter aliquots
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e
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250 uM 9] captoprilZ H7}ske] 18A)715QF HES-A)
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e 5 SR AZe) 2 AVSA
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W22 & AEE 10 em’ dishol] HES7E 1x10°
cells/dishe] F%=2 FHAA BAA F $Eof
o] e A G2 ujekHellA] 48AIZE3E <k
o 5 ARG A 47 2503 500 pg/mle] A
3¢} 250 uMe] captoprilE % 7}s}] 18{\] 9t Wk
SAZT o] 10% FEjol EHS Hrieta] 241
SRt W GAA Al AASAL AT A LA
RNA Zol B (TELTEST; Friendswood, TX, USA)=
o]-8-3}o] RNAE #&|3l4T)

8. ACE, PDGF-BB chain, CDK1, CDK2, CDK4,
p21, p272] A AL A F S (Reverse
transcription—polymerase chain reaction:
RT-PCR)

Angiotensin  converting  enzyme (ACE)"x}
PDGF-BB”, CDKI, CDK2, CDK4", p21, p27‘¢]
mRNA 282 948 (semi-quantitative) SHAL ¢
AF RS ol85el AT WS AL
oA BEalst 1 pege] RNA9 PCR buffere} 5 mMe]
MgClL, 1 mM¢2] dNTP, 20 U2] RNasin, 2.5 pMe]
Oligo (dT), 100 U2} Moloney murine leukemia
virus reverse transcriptase® E3te] 42T oA 50
B, 70THA 15824 WeAZT. QAxE Fal A
o] Z+zte] complementary DNA (cDNA)e] PCR
buffer, 2.5 mM dNTP, 2 U Taq polymerase, 5 pM
o] primersE E315l¢] Eppendorfs Mastercycler
Gradient PCR  device Hamburg,
Germany)E ©]838lo] AHFINEE Al
ARE-3E Z42be] primere] d7) ME-& ACEQ] A%
5'- GCCTCCCCAACAAGACTGCCA -3'y} 5
CCACATGTCTCCCAGCAGATG -3, PDGF-BB
9] AL 5 GAAGGAGCCTGGGTTCCCTG -3'3
5'- TTTCTCACCTGGACAGGTCG -3'E, CDKI19]
739 5- TCAAAGCTGGCTCTTGGA -3'3 5'-
CCTGGTTTCCATTITGGGA -3'E, CDK29] 7%
5'- GCTTTCTGCCATTCTCATCG -3'3} 5-
GTCCCCAGAGTCCGAAAGAT -3'E, CDK4¢9] 74
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£ 5- ACGGGTGTAAGTGCCATCTG -3‘m} 5'-
TGGTGTCGGTGCCTATGGGA -3'E, p219 A%
5-  AGCAGAGGAAGACCATGTGG -3’3} 5
AGGCAGAAGATGTAGAGCGG - 3'E, p27¢
3¢ 5- AACGTGCGAGTGTCTAACGG -3’3}
5% CTTCCATGTCTCTGCAGTGC -3’E, a3
EzTe®  AMES  GAPDHO A% 5-
TGGTATCGTGGAAGGACTCATGAC -3'# 5
ATGCCAGTGAGCTTCCCGTTCAGC -3'E z}7} A}
239 A7}el AAFRRL Y F714 (yelest
AAEA 2% (annealing temperature)s PDGF-BB
9} CDK4%} GAPDHS| 7% 63To|A 25 cycle,
CDK1, CDK2, p21, p27= 63Tl A 30 cycle, ACE
T 63ToA 42cyclez APt on, o4 AHF
ks As= o) 97 27l ACES] A9 389 bp,
PDGF-BBY] 79 226 bp, CDK19} 7% 848 bp,
CDK2¢] 7% 316 bp, CDK49] 2% 464 bp, p212]

9 250bp, p279] 73 154bp, 1|1 29
GAPDHE| 73-9- 450 bpHth. o)) 348 53 o
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GAPDHE 1= 4Hgsle o] digh gto = 3hitsl
of FA8HA T

ethidium

7. TGF-B12l ELISA (Enzyme-Linked Immunosorbent
Assay) X

m2bA e AEe] TGFPl vt Z7te A3t
At BREAA e g AL FAZ ¥
human TGF-B1 ELISA assay kit (R&D Systems,
Minneapolis, USA)E- ©]-&3l ZA319r) o414
& AZE 24-well dishol] A EF57} 4x10* cells/dish
o] FEE F-f3te] A T o} Yio| g
FHA B2 koA 48X7HEt HiFEAT)
4817t 3 w)ArAL Al Zell ZhzE 25037 500 gg/ml
o] AlZ.9} 250 uM 9] captoprilE H7}ste] 28417+
ot BRSA)A 3, 7)o 10% SEjo} EHo] &%
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S AEXL GraphPad PRISM statistical package
(ver 2.00, Graphpad software inc., San Diego, USA)
£ 0)-8-3}4] one-way analysis of variance (ANOVA)
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g AFES 48417 B wHAIZ F MTT 248
o]&3le] HZTBNEE =4 H’it} MTT Z3} A]
TE F7FeHA &2 359 F8E 2303 £ 0.012
O 24, 250 pgmle] ATE HIIG Ao FAE=
2342 + 0.056 2 500 pgmle] A|ZE Hrjs AL
o] 3% 2434 + 0.1883} x}o]7} glo] 2503 500
pg/mle] A ZE oA MEZA L JlaAlo] vjAF
AL, o] FLoA o]Fe] AFE APt
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o] A&, 1#]ar 250 uM captopril S H7Hgl 3 250
ugmle] AEFEoA 134900 + 12300 cells/well,
500 pgmle] AlZFZAA 105000 + 7000
cellsywell, &3 250 pM captopril 3 EolA]
135600 = 6200 cells/well2 2]8HA] A EZ=2]0]
AA A (Fig. 1A). FAl] Alsst DNAGA 4
M= o} dxd AHr A 3146 + 339
cpmvwellol A FH7E 3 10466 + 4684 cpm/well 2
DNAZAS] Z713helch, 4HA 250 pgmle] A5
Eo)A] 5216 £ 1442 cpmiwellZ, 500 yg/mle] A5
FEolA 2269 + 211.0 cpmiwell 2, 18] 250 pM
captopril &0 A 2581 + 146.7 cpm/well 2 9] 8}
Al DNA @40} A=t} (Fig. 1B).
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ot

of B3t 2o A9 mRNA &S 12 4
AL o), ACES] mRNA 3L 250 pM captopril
of 9Jzl 0.508 + 0.1432 FoJstAl 748t oL, A
S &od AA g5L el Al stk PDGE-
BB2] mRNA %}?ﬂ% 250 UM captoprilel] 23] 0.882
+ 0.067%, 500 pg/mle] AlZol 23] 0.608 + 0.042
2 598 GAEES UEHAT (Fig 2A). T3
TGF-p1 ol wha.e o)z7o] 1800.336 + 113.187
pg/mio] B8] 500 pg/ml A3l 2J3] 1448.507 +
102392 pgmiZ §-23HA AAsH T} (Fig. 2B).

4. 137} CDK1, CDK2, CDK4 8ol olxl= &
A} RS AT Bofshs 13 E @
FEH) S A AAFPRSE 0|83

CDK!, CDK2, CDK4¢] §AA98S #2590}
izl 9] mRNA 288 12 2Hg3e o, 250
UM captoprile] CDK1 mRNA+ 0.722 + 0.1200.3
AAHPo™M, 500 pgml Az 93] CDK1z}
CDK2 mRNAE 7ZHz7F 0.563 + 02437} 0.650 +
0.1030.2 &2latA A1), CDK42] mRNA
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Fig. 1. Effect of Magnolia officinalis on FBS-activated mesangial cell proliferation, DNA synthesis, and TGF-B1 expression.
A: Mesangial cells were incubated with the 250, 500 «&/ml Bupleurum falcatum and 250 uM captopril for 18 h, and
then was activated by 10% FBS for 48 h. The cell proliferation was measured by the direct cell counting. B: In
the parallel, the amount of 3Hfthymidine incorporation into TCA was measured using B-counter, FBS (+) indicates
10% FBS-stimulated mesangial cells. FBS (+) indicates 10% FBS-stimulated mesangial cells. Results present mean
+ S.D. » P<0.05, » P<0.01, =+ P<0.001 compared with FBS (+), each done in 4 separate experiments.
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of W AL AMFFGAN A
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Amt p219] mRNA % 1.336 + 03172 §-]3}
Al ZANA 2 p279] Ll F3FS v
A 234tk (Fig. 2D).
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Fig. 2. Inhibitory effect of Bupleurum falcatum on FBS-activated ACE, PDGF-BB, CDK1, CDK2, CDK4, p21, p27 and
TGF-B1. Mesangial cell were incubated with the 250, 500 ug/ml Bupleurum falcatum and 250 pM captopril for 18
h, and were activated with 10% FBS for 2 h. Cells were collected, and total RNA was isolated for RT-PCR.
Supernatant were harvested for TGF-B1 ELISA assay. A: GAPDH, ACE and PDGF-BB mRNA level. B: TGF-f1
protein level. Results present mean + S.D. C: GAPDH, CDK1, CDK2 and CDK4 mRNA expression. D: GAPDH,
p21 and p27 mRNA expression. Results of each mRNA are calculated by comparing with the optical density of
10% FBS adjusted as 1.00. FBS (+) indicates 10% FBS-stimulated mesangial cells. » £<0.05, * P<0.01, * P<0.001
compared with 10% FBS (+), each done in 3 separate experiments.
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Al g7 o3 DNAVE 42 7$ 843
tumor suppressor gene$l p33o) 23] wrEse] S Al
EF7)E FE3k= CDK2, CDK4, CDK6¢9] &A%
Ao RN NEZFAE dAFLZ FRAAFAY
(growth-arrest), E-& apoptosis 5 52 2}2] Baxd|
o8] A EAHES A7) (apoptosis-inducing) 2+
$08 NEZFAE 2Ase FYAEA 98 3t
A2 CDR2 94 2 p21 EAFHES R
roscovitineo] F-Ejol A FE S HEF2)
< 9AstH, anti-Thy 1.1 AEA o323 A}7A|
NG mEl HoA collagen type IV, laminin,
fibronectin 52 A& AABIL 417]1%5S 7AA]
71e #4-g Yehdtn 2agcy. aekx CDK2
AA 9} p219] B4 £2< PDGF-BB TGF-B13%
2 AA0AY AdH gEo] whA AREAl A
Aol Fa3 NEWHFY st Aok

2 A7 A|F9 93] CDK13 CDK2¢) 1
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