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Therapeutic Effect of a Recombinant Big-h3 Fragment-RGD Peptide for Chronic
Inflammatory Arthritis
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Objective. Big-h3 is a 68kDa extracellular matrix protein
which is overexpressed in synovial tissues of rheumatoid
arthritis (RA). Previous results proved that Big-h3 frag-
ments are relevant to adhesion and migration of synovial
fibroblast and angiogenesis through interaction with @ v 3
3 integrin. We designed a recombinant (ig-h3 protein
consisting of a fas-1 domain and RGD motif and evaluated
the therapeutic efficacy in RA.

Methods. Inhibitory effect of adhesion and migration of
NIH3T3 cell line was evaluated in 96 well microtiter and
transwell plates coated with Aig-h3. Clinical arthritis in-
dex was evaluated after treating CIA mice with MFK12.
Immunohistochemical staining in synovial tissues were
performed. Expression of transcripts and proteins of in-
flammatory mediators were analyzed by semi-quantitative
RT-PCR and immunoblotting.

Results. Recombinant protein consisted of 4™ fas-1 domain
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truncated for H1 and H2 sequences and RGD peptide
(MFK12), had M.W. of 10.4kDa. £ig-h3 mediated adhe-
sion and migration of NIH3T3 cell line were significantly
inhibited in a dose-dependent manner. Arthritis severity
and incidence were efficiently reduced when CIA mice
were treated with MFK12 at 30 mg/kg/day compared with
the control. Immunohistochemical staining of joint tissues
in MFK12 treated mice exhibited reduced angiogenesis. In
treated mice, expression of transcripts regarding in-
flammatory mediators was markedly suppressed and im-
munoblotting of ICAM-1 and RANKL from whole extract
of hind paws also showed a significant reduction.
Conclusion. This study shows that MFK12 is effective in
treating RA, although further study is warranted to im-
prove the therapeutic efficacy.
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AEs)71 4502 Fujelzs RAzA6 2450 gl 3
SAE, QNI AE, AZAE] 24 G o] F, 34
2312 2A%o A AFUSe] FA9) AeYol Fholdhet

4,5). A|E2]7)1-el+= FabA, glycoprotein, ZL2] 3L proteo-
glycan 5-°] 9low, 1 FollA transforming growth factor 8
(TGE-B)ell 2ell =5l Bigh3t A, WA,
At FAMZE, AfrobAE Bl A E 5 chgt A=
o ¥, ol W 3} 5 A5l Beldh O,

Big-h3= 4709 fasciclin 1 (fas-1) &= ¥} 71254
7] ke of27)d-Felo 4l-ok 3t ELHRGD) HE}o]
=2 7470l 9t 68 kDasl 714 Shiloltt (7). Fas-l =
Hdell= 24 slEEd@ e 745 YHISRE
Z7} Qo o] vhakst Qlulad el AozdS 53l
Zhk (6) B AN AT AIE (8), k] HIAIE (9,10)
gl #H Aol E S3F 22 vhekdk Al ZEellA] 2 gl o] F
Z7A o] Foidlr}. rgt RGD FElo] = I A] vitronection, fi-
bronectin, osteopontin@} -2 A|E2] 7| AL FA QA& ZA
el Asle] AE F&F gl o] F, F4], E3lll
= Frofsle], chekdt AlEo dFuiEA ]
Fogy dnhs Bl Foke Aol Hodhrt (11-13).

oA <dtellAl Big-h37h frubel 2] FebzA o) 3t
wREod S-S (14) THE vl glon, dutEe] g
ig-h3-vi 7 22 sl A B3l S+ Aol vl HA fas-1
EdQl Z47+e] YHI8 RE|Z 9] Xetkaas =A% Aat
vl #A fas-1 =w1Q19] YHI8OA o] AaPA )L 13
vl gtk (15). 3hAIRF YHIS RE|ZE HAFA thdow
100 #mol/L o] £ FxdlA 45 Uetdv &go]
n] §- ok} o2 g FAIE S5 91 YHI8 RE|Z
Rl & o] a3 o g 7|A-Qld e 45zhg-g A3t
T A AMEF T2 sletol= sito] I g 3jr}.

B 3ol A= Bigh3 W] WA fas-1 EwQ1 2} RGD e}
ol =% Azitetol vhe2 §of AlSobAES) NIH3TS A
EFE o] &sto] B2 g o] 2AYIHE 2A AL, A
A4 WA FEEDANA 2 A5a 9 A8
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Z/(4H1 AH2)E 49 fas-1 Ewl|Ql(eba] At 548-620)7}
Fh2547) weke] RGD et 22 T4 AZ e

A el 2l

A8} (6,10). Big-h3e] AHIAH2 W) WA fas-1 £
ole] Zato| v (forward: 5-TATCATATGCAAGCCATGCC- 3,
reverse: 5-TCACCGAATTCCATGATGTC-3")E ©o]-&3}o pol-
ymerase chain reaction (PCR)< 53l &5%3F -4 A& pET-
29b (Novagen, Darmstadt, Germany) 38 ®E] 9] Ndel/ EcoRI
Atz ol Al el RGD ZE=-g E 3t Zato|w (forward:
5-AATTCGGAGGACGAGGAGATGGAGGAC-3’, reverse: 5°-T
CGAGTCCTCCATCTCCTCGTCCTCCG-3")% ©]83to] RGD
825 EcoRl/Xhol A+eleoll A4 A1 Z et W&l = BL21
(DE3) tiAitoll L uieks}sl 2, Isopropyl- A -D-Thiogal-
actopyranoside (IPTG) -fFE=A34ksto] whwlg vl X7t}
MFK12 ©hill3- $=32] ZHollA] Triton X-1145 ©]-&-3}e]
AAGZALPS)E AAZ $ LPS AA Z=le F+ W A%
EIAIA 0.1 BUMH-2= olstz fA18k3d et

AE 7 9 o|F ANAY

929 AGolA|EQ]l NIH3T3 AE HXA 8L 9
3l 96-well microtitre plate (Costar, Cambridge, MA)oll 5 1 g/
mLe] Az up2 Big-h3S WL 4°CollA] sF5ut Zob
FEgE & A Lo]|A] 2% bovine serum albumin (BSA)e| &+
3% phosphate buffered saline (PBS)E- o] v] 5|2 el 7
g XA A TE NIH3T3 A Z(5x10° cells/mL)oll 2] z¢t
chil el MFK125E 37°CellA] 1A17F &<t A28 ¥, 0.1
mLE ZRE wellell W32 37°Cell A 2417F &<t vl ekalad
o, BXRE2 o2 Alxe AAsA 24 wellell 3.75
mM p-nitrophenyl-N-acetyl-D-glycosaminide (hexosaminidase
substrate)@} 0.25% Triton X-100°] Z3%Fx 50 mM citrate
buffer (pH 5.0)5 YL 37°CollA] 24| 7F 52 ulleksli vl
H23A ZAE 948 5 mM EDTA (pH 10.4)7}F 23H= 50
mM glycine buffer2 *] 2]k % Multiscan MCC/340 micro-
plate reader (Molecular device, Sunnyvale, CAE o] &3]
405 nmol|A] FF =5 FsIAct (6).

NIH3T3 A|Z o] F A $lel Bigh3 (5 ngmL)E
T =717} 8 1m9Ql transwell (Costar, Cambridge, MA)<]
ol S FHZ ¥ 2% BSAE H|5o|FQl AEo gt
S XA Z el NIH3T3 A Z(1x10° cells/mL)2} MFK 125
37°ColA] 1417 Bk AHAXE %, 0.1 mLA transwell 917
off ¥laL 37°CellA] 6A17F &}t wiekslsiet. A EE 4% par-
aformaldehyde® 33+ 3, 0.2% crystal violet> 2 s}
o q1el9] 95 Am|A o g PHele] AE F5F FAS

ek (14).

894 F= 32 o2 2D AF}

A 5 A (collagen-induced arthritis; CIA) E 2
6~83% 2] DBA/1J (SLC Inc., Hamamatsn, Japan) V}-$-
£ o| &3}t 98 Al 238 ZebAl(bovine CII, Chond-
rex, Redmond, Washington) complete Freund adjuvant
(Chondrex, Redmond, Washington)2} £&+slo] wp-9-2 712]

al

> rlo



Big-h3 714k Azgetme] o] X8
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ol CII 100 1o 31 FAkskglov], Hel st 219 Fo]
CIIe}+ incomplete Freund adjuvant (Chondrex, Redmond,
Washington) & =3t = 21 W3 X 2935
A B 7] $]8te] MFK12E 10 mg/kg 2+ 30 mg/kgd] &
E2 pBSoll Q1 ¥ 12 A3t F 24UA R it 57}
W Folslglom, iz 100 L PBSE Folstgict 3
od o] A%t A % (clinical arthritis index)+ Y] ¥He] H-Z3}
A S Aokt om 0~4 0 BE 9, 1 3 NS B
o Fhug 3%, 2: 270 o] 4 B FHE B 3 oh

o BA9 A% BE, 4 AAHY A FEHow

Ris

S

% I BE AAs 10% E=27
10% EDTA -§Ho| Ylo] &3]3}
483 um A AHoZ W
o 2A47E Gekebust A7 F 100% olk-Sol
03% AT Yo SAL ol Fstol 27 ) vl 5ol
Hel A LT AGA G B 2 2 2
H7}sl7] 213ke] Hematoxylin-Eosin 33 4-& 3}3lom, Al
AR AR Y o) ALe) RES i) o) ez
3ot g ehiek. Wel A 2okl 4S5 BSAZ o]
g3to] 27 v uSolFel ShulAEe HebA7] ¥, ]
A3 FEA]AFQ] CD31 (San Francisco CA, USA) 3 ICAM-1
(BD Bioscience, San Francisco CA, USA)el] thgl U x}ekA)
2 wjeFslgict nlol 2 ®lo] £ o|X3IAE A2l 30
B7F wleksl9) 2™, avidin-biotin-peroxidase complex (Vec-
tastain Elite ABC kit, Vector laboratories) 2 HF2-A|71 &=
DAB (Dako, Carpinterra, USA)Z HFHA)A 3helslglch.

ot o

"4 g RT-PCR

A z27]& 3222 oK(Easy-spin, Intron, Sungnam, Korea)
= o] &3lo] AL F RNAE FE319th F RNA
ZHE AMV JA A& 4 (Roche, 0.5 ©L), oligo dT (Roche,
14L), 10 mM dNTP (Takara, 2 L), RNAse %l l(Roche,
0.1 pL)E o]&3slo] first strand cDNAYAS slith
cDNAE Zg}o|# 2} Tagman %% (Roche, Basel, Switzer-
land)S AH-83)¢9 LightCycler 480 system (LC480, Roche
Diagnostic, Mannheim, Germany)oll4 AAAFE F3F &
18S RNA ZALA|9} v szsto] A wksslglom A4z
Z o] AAAE o]-83}o] normalized ratioS AlAFslAct A
goll o1 Zeoluli bt Atk nhSA TNF-a
(forward: 5’-CTGTAGCCCACGTCGTAGC-3’, reverse: 5-TTG
AGATCCATGCCGTTG-3"), IL-1 8 (forward: 5’-TGTAATGAA
AGACGGCACACC-3’, reverse: 5-TCTTCTTTGGGTATTIGCT
TGG-3), IL-6 (forward: 5’-GAGAAAAGAGTTGTGCAATGG
C-3’, reverse: 5-CCAGTTTGGTAGCATCCATCA-3’), CCL-2
(forward: 5’-CATCCACGTGTIGGCTCA-3’, reverse: 5’-GATC
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ATCTTGCTGGTGAATGAGT-3’), RANKL (forward: 5’-TGAA
GACACACTACCTGACTCCTG-3’, reverse: 5°-CCACAATGT
GTTGCAGTTCC-3’), VCAM-1 (forward: 5-TGGTGAAATG
GAATCTGAACC-3’, reverse: 5’-CCCAGATGGTGGTTTCCTT-
3’), MMP-1 (forward: 5’-TGTGTTTCACAACGGAGACC-3’, re-
verse: 5’-GCCCAAGTTGTAGTAGTITTTCCA-3’), MMP-3 (for-
ward: 5’-TGTTCTTTGATGCAGTCAGC-3’, reverse: 5’-GATIT
GCGCCAAAAGTGC-3’), 18S RNA (forward: 5’-AAATCAGTT
ATGGTTCCTTTGGTC-3’, reverse: 5-GCTCTAGAATTACCAC
AGTTATCCAA-3).

Western blot &4

SRl MFKI2 W 2ol Reldh thule] B
Bradford SHIAS/ES o] 3ho] ST WL
10% sodium dodecyl sulfate polyacrylamide gel (SDS-PAGE)
o| 4] A 7]ed53 &, nitrocellulose membrane (PerkinElmer,
Waltham, MA)Z %Zlth. 10% skim milkE 2 0.1%
TBS-T20 &94(20 mm/L Tris-HCI, 137 mm/L NaCl, 0.1%
Tween-20)2. 2 H|5-0]F ZAgHg X33 2, polyclonal
anti- Big-h3 (352t 72l 24 AlF), monoclonal an-
ti-ICAM-1 (Minneapolis, USA)Z} anti-RANKL (R&D sys-
tems, Minneapolis, USA) @A &S o] &3lo] vF-A|Z
Horseradish peroxidase”} &= o] X}k 9} 4204 3t A
7+ 5<F HE-3A)71 X enhanced chemiluminescent kit (GE
healthcare, Amersham Bucks, UK)Z #HA&l ) si=EX S
7 =+ densitometeric scanning®. 2 7243} 3 NIH Image J

&ZES) 2 Aot

A 24
AR AFEFOAD ehiglon], 7 Hol

= Student’s r-testE o] &8l t}t. EAl+= SPSS (statisical
package for the social science) 10.0 for window & A-&3}o]
BAghglen], A4 F9I42 p<o0s 9 AFE 2o

Z i}

MFK12 A z3 chule] F=z

AAEL Big-h3e] W] WA fas-1 £rQ19] YHI8 RE|Z
7} Fulel gl e] 22 oA Hel gk FubA| oA A E9
525l o] =AE 7S st vk 9tk (15). 1#
1} RGD R E|Ze} YHI8 RE|Z = A|E 3} o]F2] V)
E924 AEHQ 75 2A8E AdAE el =g
7 d vt de AeE FAHHG B Ao E o]
E 930 Big-h39] vl WA fas-1 Ed]QollA HI B H2 A
a5 AA3 dhfas-17F RGD Fefo| =5 QA7 A =3} ¢
WMFK12)E F293I0ck® 1A, B). 23 s
HAEEE o Z zAste] ol =71]] 104 kDad] A =3
MFK 125 #olstgdchd 10).



76 A el 2l

A B
Nde |
catatgCAAGCCATGCCTCCAGAAGAACTGAACAAACTCTTGGCAAATG | Il 1] \Y|

CCAAGGAACTTACCAACATCCTGAAGTACCACATTGGTGATGAAATCC

134 236 242 372 373 501 502 632
TGGTTAGCGGGGGCATCGGGGCCCTGGTGCGGCTGAAGTCTCTCCA .
AGGGGACAAACTGGAAGTCAGCTCGAAAAACAATGTAGTGAGTGTCA WtBIg-h3
ATAAGGAGCCTGTTGCCGAAACCGACATCATGgaattcGGAGGACGAG
GAGATTCACCCGATGATGATGATGATclcgag EcoR | C
RGD motif Xho' | 502 548 614 632
i "
Bgl Il (241 ] H2 4 fas-1
s | o i
de | (295)
— 1 " 50|
4 Sph'l (680) 36/
Sgf | (4428), 548 614
Puu | (4428) M| (1125) 22|
Sma | (4302) Bel I (1139) 10| dhfas-1
Nru | (4085)| pET—29b (+) BStE Il 51306) MFK12
(5371 bp) Apal (1336) 10.4 kDa
BssH 11 (1536)
Eco57 | (3774) T | (0ot olw
AlwN [ (3642) pa l (1631) 548 614
BssS | (3399) g PshA | (1970) Ll — MFK12
BspLU11 | (3226 Bfa | (2189)

Sap | (3110)
Bst1107 1 (2997)

Tth111 1 (2971) Psp5 11'(2232)

Figure 1. Design of the recombinant MFK12 peptide. (A) A schematic representation of pET-29b(+) containing MFK12 sequence. (B)
MFK12 peptide was produced by combination of dhfas-1 (amino acid 502-632) with RGD motif. (C) Western blot analysis of purified
recombinant MFK12.
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Figure 2. Effective inhibition of A ig-h3-mediated adhesion and migration by MFK12. To elucidate the efficiency of MFK12 in the
regulation of cell function, MFK12 was incubated with NIH3T3 cell line in different concentrations before performing adhesion (A)
and migration assay (B). Data demonstrates the relative percentage of inhibition by MFK12 compared with that by the control. Results
are the mean and SEM of 3 independent experiments (*p<0.05 versus control).

NIH3T3 A ZE o]&3 MFKI12 7|5 JAI=A = Al #2lsl7] $18) 2-compartment transwell systemS- ©]
YHI8 BE|Z= Fuba 9] B2hs vjaA 315 5(100 M L3to] o] A S sl 2w, NIH3T3 AZE Big-h3ell 23l
ol HZ Helslde ul A 5= gon (14), AJolAE FEo|ER 07 0]F3}9thdata not shown). MFK12& 2|5
(MRC-5t EINIAZ F2A A% FASI 9,17). EQ1 «MpPIAE AES o|FF dAstl o, SFE10 «

B AToAE vk AfolA|EFQ NIH3T3 AlZ9 8 MyellA = 80%eld2] AAE Uetddrh 2y 2B).
ig-h3-vll7l] F-2F 1l o] ol gk MFK129] &5 &1l

k. MFK125 AX2E A3}, AlZ 2244 g3h= 1 Mol CIA v}-9-ZojlA MFK12¢9] X833}

ARE sl BEE o] zTR) 80% o4 A MFK127} Al2Z9] Big-h3-mli7l] 22 5l o] Aol o]
stk ™ 24). B2 3 Big-h3el] g3l AlE o]F7) &3 ghohE in vitro AP ATE GO E vl CIA RS
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Figure 3. MFK12 induces amelioration of collagen-induced arthritis (CIA) where £ig-h3 is unregulated. (A) Immunohistochemical
staining of F4/80 and A ig-h3 in joint tissues from normal and CIA mice. Expression of F4/80-expressing macrophages and /ig-h3
in serial sections of joint tissues (%200). (B&C) Development of arthritis in MFK12-treated mice. From day 22 following the first
immunization, mice were treated with MFK12 (0, 10, and 30mg/kg/day, intraperitoneally). (B) Clinical arthritis index was recorded daily.
Values are the mean and SEM. (C) Incidence of arthritis among the four paws was recorded at day 30, 40, and 50 after the first
immunization. Values are the mean and SEM. *p<0.05 versus the control.

o]-&3ste] MFK129] #HAS] X ga7E H7kelelcl ClA
vl--20] A=Al Big-h3e] WS lsllon, {
vlel el EvtzA ) wpsbA 2 (14) Big-h37) It
Axlo] gtk 3A). Al 28 FepAlo R wpeAS 2%
wstslolon, 12} West & 22UAFE Y MFK12E
H7}203(10 mg/kg ¥ 30 mg/ke)3t X E7F} PBSHF Folgt
= A TFEE F7Fekivh MFKI2 10 mg/kg
X gl A= 1x 3t 3 394714 CAVF 2 AElE
FABIRA o 409 ol FHE] FAFA FrFskdeh o]l
Hlall MFK12 30 mg/kg %] &-ellA= X 277k &<t CAIZ}
AL o2 F s FAsAth=2™ 3B).

PAG Ay v wiEE 13 st F 509744 108
uieh il ow, A&F X B odlAl= izl vl

CAI®] Xol= iglovt W &2 FAbslgieh. g %
EaodAE A& 3098 Sk A W Eo] =T
20% AEE EAA 02 §9A gk 30). o] A
FH= MFK127} YH18 RE]Zof| vl X 2a 7S o313
T de ABARAL TheAel Yas Rtk

MFKI2 A& ¥ G3AE 3% 9 sAEE 49 6
MFK12% X 53 SAzAelA 2284 Holg A3}
o, A gek N ETFlAE AFALY AaTt AF Y
W] 5}3)e] 7o) Felo] WAelg o1t 3 ge X E ol
A old ZAdo] A9 WA WA 4). MFKI2E
A58k BAEA A YF AL Belsl7] 918wl
shseio 2 A4UR W ICAM-1 $EE Hleigic. 1
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CD31

Figure 4. Histologies and immu-

ICAM-1

A7 Nz AL XSS AAE R WA (CD31 %
Aol ®al ICAM-1 B E EA] Yehston), g3k X8
TollAE A Re] mlg = 1

n| = o] vk ® 4). MFK12 X &2
A=A AFshe] 7ASE & F RNA ¥ ghls
slo] AZuiMEAS] W FEE sk A
RT-PCR< 53l A5vmiNEe] A A walg = Ao,
TNF-a, IL-13, IL-6, RANKL, CCL-2, VCAM-1, MMP-1,
MMP-39] A A= A &3 X g7oH % st o) o
$%F X8 ollA] Hrh d3E A4S BAvkd 5A).
A4 ICAM-17} RANKL gy uh&]-2- #]-8-8F X §oll=
oF7he] ZhAut #AE| Qo) w&F X el E FAA
o2 Folgt ZaE Hlvk@ad 5B). o] ZAI= MFKI2 4|
Soll o3l AFmNES] mRNA W3z} gl ko] BF
Zras Ak A5 Eoll whebA & ok dell Xol7t 9l
25 HoFErh

fr

M3k

il
A Az, Bigh3e] HI, H2H-915 AAZ vl WA
fas-1 |2l (dhfas-1)¥} RGD FElo| =& #) =83 MFK12
£ NIH3T3 AE£9] Big-h3-uh7l] F=+ gl o]FE FA1F o
Z §osA Aalstela, YHI8 FE|Zo ulzl A5 EolA
A2 Vel uf$ACIA Edol A= MFKI2 X &
TollA FEEH o E PA It X 5283 HE ERY
gt 22TH LA R EutzA 9 BFA], gl
P4, A= 9w I E FEATIHA RS oA
sE AL ohekst AF i lEA e WS bl Bl AAA

TollA A Asslet.

nohistologies of joints tissues from
control and MFK-12 treated (10
and 30 mg/kg) CIA mice. Expre-
ssion of CD31 and ICAM-1 was
detected in CIA mice. (Hematoxy-
lin counter stained for immunohis-
tochemical stain, *200).

Fbel =890 Soked S 4 oAl E) ek E)

4 9 2A43tE]o] g, AR vl skl Al E
kil wbd o] ZFrlElo] Qledl ol wAARFAI T,
glycosaminoglycan (GAG) 3 fibronectin¥} 742 F-2-A4] o
woz TAEo] gem (), Hukar w ak ohviel B
Holl A = ko] FElslAl F7kElo] Sk (18,19). 714 9
S8A19) Qulzal 64 B zgel shasle] glo] Al
Esh AEI7)A 71e] B FEAFo] o] Fol A 9l
t} (20). Big-h3v= ohE AlEe| 7] A gkl vlzl drfd o
Z AL 727168 kDa)E 7}A™, laminind} Al 18 9l A
4% ZeHAl 4l fibronectin?t ZH = AHFE AT
2, ASAZY AFAEZY o] F A of e & o
F3ct (21,22).
SRR AE 2 o G FHE AFollA ] e £
Qleoll Q&= YH RE|Z 52 AR Xo|7t o) B A
E RAE AL 5 AQek 6917, AT A3 Aol
A i WAl ] WA fas-1 EwlQle] F2 F gl o]
A

3t Ao g wha Ao} (8,9,23-25). 2429 fas-1 &

i

w]el Well 9l YHI8 RE]Z 2| olu] it Ade FAA
< UERRAIRE 254 o]zt Qledl, oA =Hle
242 ol2r|d e X3kuo] glow, v Wil =wq
o] YHI8 S| =9} §A3E o] &4 S vehit (17).
FubA| Eoll A 5 WA fas-1 EHQE T U] WA fas-1 &
w|Qloll 9= YHI8 RE|Zof of3) Hxo] v] ¥R
A= AL skl (15). g3 RGD HEpo| = «
581, avB2, avBR3 ¥ avps 52 thakdt Qe
I Aoy Axel wel BH, o]F, Ak, £ 9
AlEAE 285 =A% (23,2627). A7 MFK12
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Figure 5. Effect of MFK12 treatment on the expression of inflammatory mediators in CIA mice. (A) Semi-quantitative measurement
of transcripts of inflammatory mediators from joint tissues. Transcripts were calculated as target gene/reference gene (18s ribosome RNA)
ratios and normalized to the relative expression level of non-arthritis mice. (B) Immunoblotting analysis of ICAM-1 and RANKL for
proteins extracted from joint tissues of representative paws. Graphs show the mean and SD optical density (O.D.) from at least 3
independent experiments. The results are means+SD (*p<0.05 versus 0 mg/kg).
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