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SUMMARY

1. Title

NDovelopment of Matarials for Provention of Tiabotes and 1t's Complications from Purpleo

Carn Polvphonol

IT. Scope & Contonts

1. Uptimization of Extraction Conditions of Anthocvaning rom Zea mays L, by Response
Surface Methodology

2 Vldose Reductase Inhibitory \ctivity of the compounds from the 7o mavs .

3. Protein tyrosine phosphatase 18 PIPIB) inhibitory compounds lron Zeamay sl

4. Purple corn anthocyanins  dampencd  high-glucosco-inducod  mesangial  fibrosis  and

inflammation © possible ronoprotective rale in diabetic nephropathy

h. Purple corn anthocyanins rotard diabetos-associated glomerulosclornsis in mesangial

cells and db/db mice

III. Results

1. Uptimization of Fxtraction Conditions of \nthocyanins from Zoamaysl. by Besponse Surf

ace tlothodology

Fxtraction charactoristics of Purple corn {Zecamaysl. Jand functional propertics of corre
sponding cxtract woere monitarod by rosponse surface methodology(RSH) . Thae axporiment was
carried oul in accordance with a central composile degsisntCCD) Tive level and lowr vari
able approach,. The aptimum combination of solvent concentration (Fthanal and acid), oxtra

a

ction tempoerature and time for the maximam oxtraction of phonolic compounds. Rosponse of
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phenal ic compounds such as total poly phanol contentiTPCY and total anthocyvanins conten
t{TAC) were detormined by the spectrophotometer assay.

The maximum extraction ¥ield of 10, 33% was oblained under the specilic extraction cundi
Liong, such as extraclion lemperature 58, 87C, extraction Uime 7.53 hrr, solvenl concentr
ation 32 31x. and solvent volume 17,65 (1:%). The maximum TPC was 7.89 mgig at 29.29T,
8.99 hr. 33.67%, and 10,25 {1:%). Vlsc. Tho wmaximum TAC was 82,44 mg/l at 45.22C, 7.85
heo 34, 14 and 22,97 (1%, Basc on suporimposition of threo dimensional RSM with resp
oot to oxtraction vicld, TPC, and TAC abtained under the various cxtraction conditions

the optimum ranges of oxtraction conditions were found to be cxtraction tomporaturoe of
30-60C ., cxtraction time of 7.5-9.0 hr. solvent concentration of 32-34% and solvent vo
[ume of 10-20 i1:%3. \t the random conditions (40T, 8hr. 332 FtOH. 1:15 solvent wvolum
crowithin the optimum extraction ranges, viald, TPC, and TAC wers proedicted as b 76,

4.58 mgsg, and 42,28 mg/l., rospectively.

2 Vldose Reductase Inhibitory \ctivity of the compounds from the Zoamaysl.

7 phenalic compounds {compounds 1-70 and 8 anthocyanins {compounds 1-81 were isolatad.
These compounds vere investigated via rat lens aldoss reductase (RIART inhibitory assay
s. hirsutrin shoved most polent ELAR inhibitury potency with 1CH0 values of 4, 78n:. The

rofore, the Zoa mavs 1 -darived hirsutrin may have a potential thorapoutics agninst dia

hetic complication,

3. Protein tyrosine phosphatase 18 (PIPIB) inhibitory compounds [ron Zeamay sl

To scarch for now types of PTPIB inhibitors, hicactivity-guided isolation and purificat
ion of the FtOle and BuOH soluble fraction of Zeamaysl Fthanol cxtract, using an invitre
aPFTPIB inhibitory assay, In an attempt to identify bioactive components, Tive anthacyan
ins foevanidin 3 glucoside, pelagunidin 3 glucoside. peonidin 3 glucoside, cyanidin 3

f6 Tmalony lglucoside). peonidin 3 (6 "malony lclucoside) . seven polyphenols {protochale
chuic acid, vanillic acid, 2,4, 6-trihydroxy benzaic acid, 4-hydroxycinnamic acid, forul
ic acid, hirsutrin, 3" -mcthoxvhirsutring woere isolated and the chomical structures ther
coin wore clucidated on the hasis of spectrascopic avidance and comparison with publish
cd data,

These components were investigated PIPIB acitivily assavs, cyanidin 3 06 "malonyl<lucos
idal, and 3" -mothoxvhirsutrin shovad most potent PTPIB inhibitory potency with 42 06 an
d 64 04 pl respectively. Vs a rosult, this compound could ba afforcd as a leading compo

und for further study as a new natural products drug for diaboetes mellitus,
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4. Purple corn anthacyanins  dampenad  high-glucosc-induced mesangial  fibrosis  and
inllammation @ possible renoprutective role in diabelic nephropathy

Purple corn has heen classificd as a functional food rich in anthoovaning posscssing
potential  discasc-proventive propertics.  This study  oxamined  whothar purple corn
anthocyanins  {PCVY mainly  comprisad  coyanidin 3-zlucoside  and  cyanidin-3-(6 7
-malonylglucoside]  can attenuate high-glucose  (HG -promoted  mesangial  coll 80
praoliferation and matrix accumulation, major featurcs of diabotic glomcrulosclornsis,
Human renal MO were cultured for 3 days in media containing 5.5 ml glucese plus 27,5 mil
mannitol as osmotic controls or media containing 33w glucose in the abscncoe and
presence of 1 -20 pg/ml PCY The HG cxposure of MO causad substantial  increascs in
conncetive tissuc growth factor (CTGF1 axprassion and callagen TV scorction with
mesrngial hvperplasia, which were repealad by adding PCA. POV hoosted HG-plummetad
membrane  type-1 matrix metal loproteinase oxpression and dampenad HG-clovated tissuc
inhibitor of matrix metalloproteinasc-2 cxpression through disturbing  transforming
grovth  factor B (TGF-B1 -SUAD signaling. facilitating oxtracellular  matrix
degradation. This study furthoer rovealed that PCV ameliorated HG-intflamed mesangial
inflammation accompanying  induction of  intracellular ool adhesion molcoule-10 and
morocy le chemoattractant  protein 1 :CF 1) responsible (o ClLE expression,  The
induction of intraccllular coll adhesion molecculo-1 and MCP-1 was medintod via TGF-B
signaling, which was supprossced by PCYV. In addition, the HG-prometed CTGE cxproession
cntailed nuclear factor kB (NF-xB) signaling involved in MCP-1 transcription. The Hi -
TGF-B induction was blocked in the prescnce of a NF-kB inhibitor. and the nuclear NF-x
B translocation vas blunted by a ToF B receptor 1 inhibitor, PUY dampened NP kb
translocation in HY exposed U, These resulis demonstrate that there was a crosstalk
betveon TGF-B - SUA0 and NF-xRB patheays in the diabotes-associated mesangial fibrosis

and inflammation. which appearcd to bhe scvarad by PO

0. Purple corn anthocyanins retard diabeles associated glomerulosclerusis in mesangial

colls and dbh/dbh miceo

Purpuse Diabelic glomerulosclerusis s Lhe hardening of the renal glomerull that can
[cad to kidney failura, In the carly stage of glomerulosclarosis aoccur ronal mesangial

cxpansion and  renal filtration dysfunction. Purple corn has boon classificd as a
functional food and is rich in antheocvanins axerting potential discasc-proventive
aclivities, The in vitre study using human renal mesangial cells examined  that

anthocyanin-rich  purple  corn butanol  fraction {(PCB) can attonuate high  glucoso
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(HG -promotad mesangial coll proliforation and matrix accumulation, Methods Colls were

cultured for 3 days in media containing 33 ml glucose in thae prescnce of 1-0 Igdm

PCE, In the in vivo animal  swudy.  dbsdb mice  were  Lreated  with 10 meks
anthocyanin rich polyphenolic extracts of purple corn (PCE) (or 8 weeks,

Reaults HG enhamcod mesangial production of the fibrosis biomarkers of collagon TV and
connective tissuc grovth factor (CTGEY . which was markodly attonuatod by adding PCE.
Such mesangial fibrosis entailed interlecukin-8 activation wia cliciting Tvk2-STAT
signaling pathvay. PCRB dampencd HG-promotod mesangial hvparplasia that appeoared to be
attributed  to  increascd ocxpression of platelet-derived growth factor,  The 8-vock
administration of PCE lovered plasma glucose level of dbh/dbh mice and ameliorated sovare
albuminuria. Morcover, PCE lessencd caol lagen fiber accumulation in kidney glomeruli and
CTGF  eoxpression wia rotarding TGF-b signaling. Protcoin oxpressions of nephrin and
podocin, kav proteins far filtration barricr function of the glomerular capillary wall,
wore  ropressad by treating mice with PCE. Conclusion Purple corn may bo a potent
therapcutic  agent for the  treatment for diabetes-associated  glomerulosclerosis

accompanying protoinuria and kidney filtration dysfunction.
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potassiun porsul fatee} TEale] 33 285 10 nlo] oAzl T 32 285 290 w2 27}
shol 300) E4402) ThE overnight St} TS EltlZ A& 5. FEE 10 wleh TS ef
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1. HPIC Pattern o4 % 2 Polyphenol &ef &4

nthoeyanin 22 GEH3E7] 215e] Finnigan Surveyor
Joso, (VS ol&ste] Halstelrt Q4 grszaDa

Ninion HP-208 Z22ZAT slo] H5 23| 245}

Ol FH=mal AMEE FtOHE washingste] phonolic
HPLC Pattern a4 A2} Cvanidin 3 slucoside 3heke

& LAl
—r
R | 1 = O

i

Z Polyphonol ek

14, 845 1008, HP20 4

&

2

(a)
(b)

Purple Con. Final Con. TPC TPC
Comn | mg/ml | (ug/ml) | (g/100g) | (g/100g)
Before 14.22

(HP20) 1 25 545 14.84+0.87
After 35.96

(HP20) 1 25 3769 36.83+1.23

Fig. 1. Change of anthocyanin {a} and total

with HP-20
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b AR IR
27 tl—.—l"—-

R R T
£ HTT T

7, Aanthocyanin -4

QT Aloby Ba] A3 Table 134 Fig 204 ol 8742] QRalohy] SRS Feistoct

Cyanidin-3-glucoside, pelargonidin-3-gluceside, peonidin-3-glucoside.  ayanidin-3-{6"-m

alonvlglucosida), pelargonidin-3-i6"-malonylglucoside), cyaniding-3-idimalonylglucaosid

), eyanidin 3-(6-acctyiglucosidal, peonidin-3-(6"-malonylglucosidal.

Table 1. ldentification of the major anthocvanins detected in the kerncl of purple corn

£, Ly s 1C-FST-41%
Compound' min A ma L+1] Fragments Structure
] ' rnm .:' ; m.: 7] llI_HJ ':. m"'»’—/ .]
1 7.45 515, 279 449 287 Uyanidin 3 =lucoside
2 107'4 h04. 278 433 271 Palargonidin 3-2lucosida
2.9 . i i
3 l}; N h1h. 279 463 301 Paonidin 3-z2lucosida
{
18. 4 oo . o Cyanidin 3 (687 malony lyluce
1 «7. 517 280 35 149 287 ! {(ff‘.'( in 3 (8 malonylgluco
- 21.7 504, 350, 19 971 Pelarwonidin 3 (67 malonyl
Y 3 264 S = glucoside]
. 22,0 ; . : C v 4 n i doo n
¢ 5 025, 279 62 2 L C
? 2 25, 27 2 87 3-tdimalonviglucoside!
2. ; i conidi 3-8 -malonylgluco-
7 23.3 517 279 49 301 P}t;l‘l\l din  3-(68"-malonylgluco
3 sidal
) 241 cor e . . C v a n i d i n
¢ ) 02, 274 14 2 T Loy
8 3 29, 27 491 87 3-ib-acewvliglucosidel

Compounds  1-8 were identificd based on photo didode arrav absorbance and  mass

fragmentation pattorn,

cyanidin-2-(6"- ° « pelargonidin 2-{6"-malnonylglucisdie) .
malonylglucoside) oéJ\)l\n [pg2-(6-mal-G}] on peonidin 3-(67-
[ey3-(6-mal-G)] on malnonylglucisdie)

on - (B s
1 - [pn2-(B-mal-G)]
8O é_ K ' |[ = ‘ = u\.l
I L A
= - - ~ BO o
cyanidin-3-(3" 6% 1 3 L Ao /L
dimalonylglucoside) | \]' (l 1 . o cyanidin 3-O-{6"
[ey3-{dimak-G)] o~ u.‘l oy © 0 (J\)‘m acetylglucoside)
o l %5 I B CHCO0 on [ey3-{6-acet-G)]
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Fig, 2. HPLC chromatograms of peaks delected at 520 nm lor ELOH extracts [rom the
kernel ol purple corn, The peaks were identilied by comparison  wilh Lhe relerence

standards ar by tha TC-AISAIS data,
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v} vwon-anthocyanin &2 28] 2 x4

HAAdG A T2] clhyl acelale P85S 42 E RP C 18 column chromatography S 8

# stol
o121 pon anthuocyanin PSS 20 dzole] (ig 3.8} o] JHEstdth, Compound 1
iprotochatechuic  acid, 5. 1Imgl.  compound 2 {vanilic acid, 12 6mg).  compound 3
i2.4 B-trihydroxy benzaoic acid, 6. 5mgl. compound 4 {2 4 6-trihydroxy henzaic acid,
17 2mg). compound b {4-hydroxycinnamic aicd, 15 0mg). compound & {ferulic acid, 5. 5mg).
compound 7 fquorcatin derivatives, 4 bmg) compound 8 {quorcetin deorivatives, 16 bmg).
compound 9 {quercetin derivatives, 14, 2mgd. compound 10 fhirsutrin, 21.0mg). compound
11 i3 -mathoxyhirsutrin, 20 0mgl, compound 12 icinnamic acid derivatives, 15 1mg).
compeund 13 {icinnamic acid derivatives, 15 1m2)S delow] Hax ggtze 'go oo

=
VO-NR, IS dle|tl & Bote] & shelch

A . ) 4. Ri=H p-hydrocecinnamic . ) )
1. Ry OH protocatechuic acid ) & R OH hirsutrin
acid
20 R=iCH: vani e acid 5. Ki=0CH: Terulic acid 7. Ri=0CH: 3 -methosyhirsutrin
|:‘-II:H. Rt':'«-JH. F‘ UH

24,6 trihydee

vhenzoic acicd

Fig. 3. Structurcs of non-anthocyanin compounds isolataed trom the purple corn kerncl:
prothocatechuic  acid (1), vanillic acid 23 24,6 wrihydroxy benzoic acid (31,
p-hydroxycinnamic acid (47 ferulic acid (5. hirsutrin (6. 3" -mathaxy hirsutrin (7.
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Compound 1

FI-5S imszie 154 [M]+. 109 [M-COOH] +
'V oivectonitrile, Amax nmi: 259 {max), 274

TH-SMR ETRSO. 4004Hz3: 6 7.32 ¢1H. d, J = 1.5 Hz. H-2}. 7.28 {1H, dd, J =8 14 H=. 1.5
Hz. H-6, 6.77 {1H. . J = 8. 18 Hz. H-51:

13C-%uR §TRISO, 4004UHZ3: & 168,15 (-COOHI, 150.85 iC-43. 14573 {(C-3), 122.72 {C-6
12247 {C-1), 117.38 ¢C-2%. 115.99 (C-5:

Compound 2

FEI-3S Omez) 169 [M-H] . 123 [M-C00]

IV o dvectonitrile, Aa. nmi: 260 imax), 292

PH-NAR EDMSO, 400WHZ Y 8 7.35 §2H. m. H-2 and H-8). 6.84 {1H, d, J = 8.2 Hz, H-5}, 3.80
(3H, s, UCH.):

POIRTMS0. 400UHz 1 8 167.59 (-COOHT. 151,43 {C-4), 147.56 {C-3), 123,82 (-6,
121,97 ¢ 13, 115,36 ¢ 23 113,03 ¢ 5. 55,87 (0CH)
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Compound 3

FI-3S imez)s 171 [H-H] . 126 [M-CO0H]

IV oiVcotonitrile, A, nmi: 242 imax;, 298

WoNAR CTRISOL 4008HZ): 8§ 5,83 (2H. s, H3-5):

BeouRr (DAMSO. B00MHZ Y 8 191,37 (-COOHY. 187.75 (C-4), 164.59 (-2, =61, 104.99 (C-1}.
94 59 (-3, C-5]

Compound 4

FI-MS im0 1685 [M-H] . 120 [M-CO0H]
LV ddcetlonitrile, Ay nmd: 243 fmax), 309

'HONUR iileDH, 400uHzi: 8 7.53 f1H. d, J —16.0 Heo H 73, 7.38 i2H. d, J 8.0 Heo H 2 and
H-63. 6.79 i2H. d, J = 8.0 Hr. H-3 and H-Hh), 6. 42 {1H d. S =16.0 Hz. H-8;

PR ITDMSO. B005HZ 0 6 168,84 ¢ -COOHY. 160,45 {C-43, 14502 (C-71. 130,96 iC-2, C-6]
126,11 ¢C-13, 116.60 (C-3. C-51, 116.20 {C-8}
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Compound 5

FI-3S fmoz)s 194 [M] . 149 [M-CO0H]
IV dvcotonitrile, AN, nmis 251 imaxi, 326

HNURCTASO. 4004HZ 1 & 7025 (IH. d. J =16.0. H-73. 7.06 {2H. d. J = &0 Hr. H-2 and
H-61, 6. .85 (2H, d, J =80 Hz. H-3 and H-53. & .12 {1H, d, J =16.0 Hz. H-8). 3 68 {3H,
s. UCH4):

BeowuR OGSO B00UHZ Y 8 168,47 (-COOH). 149 53 iC-3). 148.37 iC-4), 144,92 iC-77.
126,24 (C-1), 123,27 {C-61. 116,13 {C-33. 115.97 -8}, 111.60 ¢C-2%. 56,15 {OCH.)

HO

Compound &

FI-MS 0moz): 302 [M-glucosc]
IV i ectenitrile, Ao nmic 258, imax]l 363 380

'H-NAR TRISO, 4008HZ): & 7.59 (1H. d, J = 2.0 H-2"), 7.53 {IH. d. J =20, H-6"). 6 84
(H, d, =90, H-5"1 639 {lH d /=20 H-8i 620 {lH d J =20 H-6) 546
iH d, J =80, H-1""} 3.22-3.79 {6H m H-Glc}:

POR IS0, 4004HZ ) 8 178,26 (C-41. 164,93 {C-7), 162.08 (C-5). 167.47 (C-2}, 157.10
(C-97, 149.29 {C-37), 145.63 {C-471, 13416 (-3} 12246 iC-17), 12202 ! .08
PS5, 116,06 20 273 104,84 40 103 101,64 S0 177y, 99,50 ¢ 6}, 94,35 (0 8}, 78.44
(C-577) 7494 0C-477) 0 7268 (=277, 71.31 iC-37710 61,82 iC-677)
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Compound 7

EI-3S imz1 316 [Ml-glucosc]
IV {cotonitrile, Ao nmic 2681, {max) 359

PH-NAR GTRISO, 400MHz): 8 7.95 (1H. d, J = 2.0 H-2), 7.51 {1H. d. J =20 H-8) &
(IH, d, = 9.0, H-5 0. 6.45 (1H, d, /=20, H-8) 621 i{1H d, J =20, H-6E), 5
(IH. d, = 8.0, H-1"") 3.84 (3H, s, OCHy), 3.22-3.71 {8H. m H-Glci:

ORGS0 4004H2 s 8 177,77 0 4. 16452 40 7, 161,58 10 510 156,75 10 21, 156,66
(C-9), 149,76 ((-37), 147.23 {C-471, 133.31 (-3} 122.39 {C-1"), 121 43 {C-6"1, 115.57
PCGTTL 113,82 40 270 104,41 G 103 101011 0 1Ty, 99,08 10 6, 94,07 iC 8, 7781
(=70 76,76 (C-47"1 74.69 (C-277), 7015 {C-3""3 80,93 iC-6""1. BE.02 {0CH,)

o
i B ]

(SR

OCHj
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Ao % FRLIPTPIR(GHA T]R4l AL

= cyanidin-3-{6-malonyl-glucosideio] B W4 -5 Ex2 Ljehufel

Tahlc 2. Inhibitory offccts of purple corn oxtracts and anthoovaning against PTPLR

Sampl ¢ t,on(':c.-nt/l‘n t\l onoti Inhibition (=) 1Cw fugsml )
Z/ml
Suramin ) 6432 3.58
2.5 16.46
1 10.69
Purplc corn ox. 100 19.10 -
Purple corn HP20 100 39,45
Cyanidin 3 glucoside 100 32,95
peonidin-3-glucoside 100 25.76 -
100 55,056
pelargonidin 3 glucoside n0 13.35 224,97
10 1.09
i 3 (8 | | h0 91.73
‘:\]/;-igtL in 3 (6 malonyl gluco 10 36 24 41 94
5 18.54
??Ei\;nidl n-3-(6-malonyl-gluco 100 34 79 ~

won-anthacyanin compound 2] SFeki #ale AASE7] 9)s) PTP-181A] #2412 Z45te] 2 4

Mo vleRgich Table 30, 3 [Ilt:‘Lh:_‘::{yhiI‘&;LlLI‘II’lP-I AQ Az lro] 85, 80E A thaEel

suramin®] 64, 32¢2] Ax|[& T L2 #HdS 7R Ao E vERuTh EZE Terulic acid®
T

Cha2t AT S Urhel
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Table 3. Inhibition affcet compounds isolated from purple corn on PTPIS

sampla Inhibition {2 at 100 ug/ml
ContLirol suramin 64, 32
Protochatechuic acid (1) 14.46
Vanillic acid (2] 7.60
2.4, 6-trihvdroxybenzoic acid (31 25,27
Non o anthocyaning o
p-hydroxycinnamic acid (4] 1246
Ferulic acid 5} 64,03
Hirsturin i6; 30,30
3 -methoxyhirsutrin {7) 85_89
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7} AGEs @ j':].‘»g;.r;_lja_,p\_%jzn/q "1°H"- 24

\Fs 52 Diaion HP-202.5 %] 2|3 Alxv = TS Alwd| B8 A4 es =2 402 Lt}

& al

Lthelch wlabA] purple cornA]7.2] %2 Holgle MBS ol ol o] 2]y TlE HsA
et zigbdH ol PTRPIR oA EA o] Al ayanidin-3-(B8-malonyl-glucosidelo] B4 40

g A2 vEhdfelch

Tahlec 4. Inhibitory effccts of purple corn extracts and anthoovaning on \GFEs formation,

Sempl Concenlral ion [nhibition Gy
iUgml = Pl ml
\minoguanidine 196. 08 69.21 113.82
98. 04 48.96
19.61 24.95
purplo corn crude ox, 196. 08 20.61 -
purplc corn HP20 196. 08 15.67 -
cyanidin-3-glucoside 19.61 7.90 -
peonidin-3-glucoside 19.61 5.09 -
palargonidin-3-glucoside 19.61 9.18 -
cyanidin-3-{6-malonyl-glucoside] 19.61 17.44 -
peonidin-3-(6-malonyl-glucosidea] 19.61 5.70 -
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2 L amm cthyl acotate = H = A 2 2]|H non-anthooyanin =2
L

Hol= Ao vielyton], = 2. 4 6-trihydroxy benzoic acid@f hirsturine]
& viEhufedch Table b decadmae] AxRL iR

=2 Hirsulrin® 2

Table 5. Inhibitory Elffects of compounds isulated [rom the corn ol Zes mavs, Loon

\cdvanced glyveation of and products

\GFs

son-anthocvanin compounds L L
Inhibition {x)

Control ymincguaniding” 14.18
Protochatechuic acid (13 -

Vanillic acid 23 -

2.4.6 trihydroxy benzoic acid (3] 47.16
“on anthoovaninsg  p-hydroxycinnamic acid (43 15.68
Forulic acid (5} 21.24
Hirsutrin {(8) 34.70
3 -methoxvhirsutrin (7] 28. 64

Inhibition rate was calculated as percontage with reospect to the contral valuo and
cxprossad as meanstandard deoviation of triplicate oxporiments. 0 mincguanidine was

usad as positive control,
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vl RIAE &4 24 {(\ldoso roductasc)

Adose reduclase Ao tfslk

.H;.]OE- (i:;lf

wheba] 3@

Tahlc 6,

o1 7

-

nl
2mo] shohy 2a3) e
z

2 -

Inhibitory affects of purple

2 23 2 Table Bof A
- ghad e Leholc), ops

| Purplc corn?] TS #H =24 A

AR S A= cyanidin-3-(6-malonyl-glurosidel 7}

e QrRalobd olg]

corn oxtracts and

é

C}E phenalic

.2_

dol Diaon HP 2022 H7|

Azlzl vbRl 7R 2 opurple

NESo] 4

sk,
el

anthocvaning against RIAR

Rat l.ons Vldose Reductasc
sample name Concentration g mb} I'nh iyb i‘t ion [Cod 1)
Qureatin 4 58.41 9.84
2 33.78
0.4 1.09
Purplo corn 24 40 39 .47
77.41
Purplc corn HP20 40 49,40 22.2
18.98
Cyanidin-3-glucoside 40 47.72 -
peonidin-3-glucoside 40 13.21 -
palargonidin-3-glucoside 40 36.98 -
o . 40 78.11
-.‘f;fn'n!dl n-3-i6-malonyl-gluco 20 29 90 51 14
side)
4 5.01
poon 1 din-3-i{t-malonyl-gluce 40 - -
sida)
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M

A2t othyl acotato =3 S A] 223 non-anthocyanin RS2 Ay 4o g g alF
= 1o tigkow], 7 3 -methoxvhirsutrin®t hirsturine] $4=3F &4 2 vithufel

+.

Qe

-

Tablc 7. Inhihitory Effeccts of non-anthocyanin compounds isolated from the corn of Jea

mavs. |oon rat lens aldose roductasc

Concentral ion

Ao anthocyanin compounds {ugsml ) lnhibition () |G futl)
Protochatlechuic acid (1) 10 3.22
Vanillic acid (2] 10 20.34 -
2.4, 6-trihyvdroxy benzoic acid {3 10 73.73
) 18.14 34.88
170 1 16,495
10 77.81
p-hvedroxyeinnamic acid (41164 5 43.73 36.70
1 13.76
10 77.25
Farulic acid (51 194 H 19.83 21.49
1 11.15
10 86.69
Hirsutrin {6) 464 5 76_15 4.93
27.56
10 89,74
3 -mothoxvhirsutrin {71 478 ) 73.67 602
1 16.43
10 82.99
Quercetin' 3] 67. 91 11.62
1 30, 34

Inhibition ratc was calculated as percentage with rospect to the contral value and
cxpressed as meanstandard doviation of triplicate cxporiments. Thoe concentration of
cach tost sample giving risc to 50¢ inhibition of activity {(1Cw) was cstimated from the
[cast-squares  regrossion  line of  the logarithmic  concontration  plotted against

inhibitory activity. ol Quercetin vas used as positive contraol.
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methaodolagy,  RSUIS aAb3lel ou]  ou|Addle] AapE glslto o ZAsbAd AR contral
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Z AlZE 4712 he, W)L FE 2] =5 020040 g, FE Eufe] Bl& (824 Vo ol
& AU E Aol sl |

1B 2

= =

T L . | =

5 35 wmshel Zaske B oA HIBAS Adselr, Sl Glg Haedel of
3 2

fe bl b | = -
Z2 gratistical analysis svstom{5\S version 9.1) programs o] £31e] o], ]3] 24 A3}
A Eo] e gol 7t ] Acgo] opt| . ¢hddd A Qo= 5dda s Sto] 2 4dE ot

Y=y + b, X, + by Xy + by Xy + by X7+ by Xo X + bgg Xi+ by Xy X, + 0, X X, + b, X3 X, (54 1)
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Table 8. AF&FH A S B3 A K4422] 2270|431 Thar
F&H i%%%%ﬁ%~iﬂ@Owhlﬂﬂﬁ%ﬂ“ R 2]
11=29.279167-0. 538500%,-0. 842500%.-0. 823000%.-0. 01083
34,20, 006002Y,5-0. 007188%, .40, 059427570, 0046255 X5~
N N ).8004  0.0192
0. 0031255 35+0. 0105087 +0. 004219%,X "+0. 014844%.%,-0
003437%,,-0. 0077997~
Vam12. OR7O17+0. 23691 7%,-0. 119583%.-0. 1846671, 22104
Z Zg|dE 29,20, 00169950, 0007815, %+0. 021901%.°-0. 013988, s+
).7863  0.0266
Srekimgrgl 0. 003563040 01285477 +0. 169534, ,°-0. 021797 .4 -0, 0
072811 +0. 029538
V=412 389167+0. 248000%,-4. 349167%.-14. 648667%.-23. 73
Z obEAlolul 7500%,-0. 027356%,.-0. 0585625 \+0. 3410940 079975,
).7768  0.0325
FTher ime Ly Ly 0,072875N5- 0, 2888750740, 2794065, %, 0, 23015605+
0. 099687 ,+0 388867~
Pl R 2 0T s TE AT ther s TE BTl bE S & Bofe] ulE
PN VL TE TS o e BoZuEl e ingogl Ye E A obyd TheEF imgL)
Table 9. A 2 3227 2 e 42 4= 9les o da-F2F ool uhgh #uf 5hg!
=yl
e vl g el
. 1 \_\‘-: . A | 1
R -2 5. 87 7.53 32.31 17.65 10.33 ok 4 4
Z ZolHls Tekingg) 29,29 8.99 33.67 10.25 7.89 ob 4 4
Z ol ajobyl kel imgsl) 4522 7.85 34.14 2297 82. 44 ok 4 4
NDREE 2R T o F2E A7 dhen Ny FE R =R & fujg] B&
LN YL R R e Y, EB BE[HE ek dngigi Ve R obd ek dmgsl)
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Table 10. AP 24=4=2] P2 Ao chgh g le] chst 3]7]

F-ratio
& &7 - g ; |
AT o ! |
F2 s w) &8.09 3.34 0.40 3. 44
SRR o [
3.76 2.60 3.12 3.15
Tefimggl
ool AJobu] §hek
. —- L L]
1.90 4.29 2. 83 2.98
img AL
PuoRE EE T L TR AT el BF Boke] WE v L, BF Bole) UlA
CLUND Y TE T ) e B oZulEl EF dmgogle Yo E Aoyl e} fmg L)
Y, A EAS FEA ARl T FEEE i, T) TEAZ fu by TE §0R2
W i o & CErhe] ulE ih 1oa)e] & & ol nlAs ATFE Hobllr] gl

32— s
dol S} A2 grie] WSl 7% Tgol Golshl QS o & Ak ol rhy Atk
ArTESade] 45 ol ielmEal 2] Food engineering process vol 100 o4l pp.

248-265 104 A] FEofA] FE& Rufe] Qo] FUMEeE S0l FUbehY FEEFAR duE
5
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(g 4. 7% Lol tha ANt FEE2| Qg Tea
Mo FE RS (TR o TE AT e o TF BEIE BB 00w TF e ug
R

C}. & Polyphenol &k

Ju
e

At g™ ol ali ragponse surface modal cquation! 7 FHINE ufj2] A= Table 8. 2F 7+
Roz 0.78635% 100 o|iffella] 2] 2do] 4] elrh Table 9. o
Chuh glZo] 2ps Z42 2RI F4 43 3R 225 20.20C, FE2AE

=5 3367 & i Bl 10100269 ulf 7.89 mgiel| F E

s Tekrs ¢ 4 ol JoR urigtoy o Z¥ AAdE 4o R Uiyt

s A = (o =4

B FEaAL GuAE T Ao wolx| ghalor} 0 F REEST O AUE B 4
o % byt (Table 10.). BS54 52 4 el i FE25 (. 1 2&47
i hed, 2 2o =5 i, v F2 2ufo] 5 N, 1] & Ze|dHs Seking gl
Lz odgks ololH 7] QI3 Sigma polt program ARESEe] D=5 Ljthugloh fig 5.
A tfst 27 gton] 3R 2] HSo] B24E = EfdHes Tuko] ZrlEt=
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Agstelon], PUT ARE 4T R QEAL A ¥ AW ARS a7
I 3 7

ikaisor, JI-R00. JoylifolE AFESEe] O 5Smm o3} A7 % 2408 = el da] d=p2] 7]
o =7 spedct o] &b Adefe] = EGAvAri= 0.2 mo PE (ilwe)] ®E 2#F 5 20Ce] f
ool LASA Aol ALESHATE £ FHEHE AST TH ES 5L e juns

Co. (4020-22101 ol A FQBholou], Lalof AHET OrS AFolAf Aot AbESoITh
W QA ee 1g0l F4 1008 Yol 2EAT FEsioct
Aw (2

172} Al & 03592, 27} Al (306F), 3=} .

Iy

Lh Aanthocyanin ek

359-F2] 244 A FE 520 el A ZATEe] Total antocyanin B4 4F2 Tabhle 120 UHChLf
oltl. Total antocvanin 4 Zko] 40x 10701 Zlo] 1571 ¢l ¥elvh. 7 Fofa] 158H o] 7}4
BE QrRAlhd RS AT 9lelew 520 mel] Wel B 64 E Selsleirt Ao
FodE Aol pattern EF7E ChdRE 12 AR H|0Ete] 83E= A AlSte] E4lE HTlste
T2k Aol Borstelch

Table 12. Total antocyanin arca of cxtracts from zea mays [.. {1x}pd %)

Ares - irea N Area N Ares = Ared
) 10X") T oxY) 10X U oXY) XY
1 15 73 15 145 14 217 22 289 21
2 14 74 19 146 48 218 38 290 27
3 14 75 14 147 13 219 14 291 32
£ 17 76 15 148 34 220 22 292 13
D 25 77 12 144 15 221 18 293 20
6 15 78 12 150 12 222 19 294 7
7 16 79 11 151 11 223 28 295 22
3 11 30 10 152 14 224 36 296 26
| 15 81 10 153 12 225 22 297 13
10 13 32 11 154 18 226 18 298 22
11 19 83 10 155 32 227 18 299 22
12 16 84 10 156 48 228 28 300 32
13 19 85 10 157 21 229 23 301 31
14 25 36 13 158 84 230 22 302 15
15 17 7 12 154 27 231 23 303 20
16 17 38 10 160 27 232 19 304 22
17 14 89 11 161 34 233 21 305 39
18 17 90 11 162 14 234 40 306 30
19 18 91 10 163 72 235 29 307 28
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70 13 142 9 214 29 286 27 358 15
71 12 143 12 215 20 287 20 359 21
72 13 144 12 216 26 288 16
Table 13, Total antocyanin area of extracls [rom rea mavs L. (32 20
Sampl o \rea i \ran Sampl o \roa Sampl e \rea Srunpl ¢ \rea

Yoo G10XTT T HI0X®) Noo (10XY) Ne.  10X°) N (10X"]
1 2.2 16 0.8 91 0.6 136 1.5 181 1.0
2 1.3 47 0.2 92 0.7 137 X 182 0.6
3 0.5 18 1.1 93 0.5 138 0.6 183 0.6
4 2.5 19 0.9 94 0.7 139 0.3 184 1.7
5 2.4 50 4.1 95 0.8 140 0.4 185 1.0
6 2.7 ol 1.7 96 0.5 141 0.3 186 1.5
7 0.8 52 0.7 97 0.9 142 0.6 187 0.4
8 0.5 53 5.2 98 0.6 143 0.7 188 0.4
9 1.1 54 0.5 99 0.6 144 0.4 189 0.8
10 1.7 SH) 1.4 100 0.3 145 0.6 190 1.8
11 0.6 56 0.4 101 3.4 146 0.3 191 0.9
12 1.4 a7 1.0 102 0.8 147 0.4 192 4.7
13 1.3 58 0.1 103 2.3 148 0.3 193 0.1
14 2.8 59 3.2 104 1.0 149 0.1 194 1.1
15 1.0 60 0.8 105 0.6 150 0,2 195 1.1
16 1.9 61 2.8 106 1.0 151 0.3 196 2.1
17 3.0 62 2.1 107 0.3 152 X 197 1.1
18 1.3 63 0.2 108 0.9 153 0.1 198 0.5
19 1.0 64 0.7 109 0.8 154 0.1 199 2.8
20 2.5 65 0.6 110 5.1 155 0.4 200 1.0
21 2.3 66 0.2 111 2.4 106 0.1 201 0.9
22 2.5 67 1.0 112 0.1 157 X 202 2.4
23 1.3 68 0.2 113 0.3 158 2.9 203 1.6
24 0.6 69 1.6 114 0.3 159 1.8 204 1.7
25 2. 70) 0.6 115 0.8 160 1.6 205 0.5
26 1.6 71 0.1 116 0.4 161 0.8 206 0.7
27 1.3 72 0.9 117 0.5 162 0.7 207 0.8
28 0.2 73 1.0 118 0.3 163 1.3

29 0.4 74 0.3 119 0.3 164 1.1

30 0.4 70 0.3 120 0.1 165 1.4

31 0.9 76 0.2 121 0.8 166 0.3

32 0.4 77 0.5 122 2.2 167 0.3

33 1.2 78 0.4 123 0.5 168 0.1

34 0.2 749 0.7 124 1.3 164 0.1

35 1.5 80 0.8 125 0,6 170 0.3

36 1.0 81 1.1 126 0.8 171 0.4

37 1.1 82 0.5 127 0.4 172 1.0

38 2.2 83 0.6 128 0.7 173 1.6

39 1.4 84 1.1 129 0.8 174 0.5

40 0.3 80 0.7 130 0.6 175 %
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41 0.9 86 0.9 131 0.5 176 1.1

42 0.4 87 0.7 132 1.2 177 1.2

43 0.4 38 0.2 133 0.7 178 1.6

44 0.4 89 0.2 134 1.5 179 X

45 0,4 a0 0.1 135 2.1 150 0.5
URalobd @ glo] Tha T 20FS dustelou] T Fofla] 53 ARs 7be Be orel ol
walohd & WRSET glelth
o & gl 3 e @ Sohlwolege 54

chekst #g 47
2|2 patterne] chokt A& AlF HlmEtel 53E&
8Ome uo] Aol AL g0, 283W Lol Lol Sher

100, 133, 2838 o]glc}.

E0mg /o] kel

Astelch

Ed T 8 BebReolS @wrd Z4starh Table liefA

]é_:-
= .
2
-

Tabla 14, Total phenol contant and Total Flavonoid contents of Zoa mays 1.

imgg) i1}

&
Sampl ¢ Total Total Sampl ¢ Total Total
o, [lavonuids Polyphenols o, [Mavonoids Polyphenols
5 62,5 21.6 132 62.5 33.6
11 82.5 45,6 133 97.5 a1.?
12 65.0 32.0 137 62.5 20,0
20 67.5 49.6 158 60,0 28.8
22 77.5 32.0 165 60,0 20,0
26 70.0 49.6 170 72.5 40.2
24 80.0 32,0 184 95,0 23.2
30 95.0 31.2 196 60, 0 21.6
32 72.5 448 206 60,0 22.4
35 65.0 41.6 224 60.0 28.8
37 60,0 26,4 234 50.0 440
11 67,5 40,0 235 97.5 00,4
42 62,5 23,2 250 97.0 20.6
5l 65.0 20.0 251 40.0 53.6
52 70.0 28.0 257 55.0 25.6
57 70.0 40.6 261 62.5 22.4
08 67,5 28 277 95,0 27.2
60 98.0 132 283 95.0 8§7.2
62 65.9 36.6 291 75.0 59.2
67 87.5 5.2 300 65.0 22.4
73 67.5 38.4 303 50.0 33.6
74 60, 0 32.8 311 52,0 46,4
86 77.5 28.8 320 62,5 27,2
92 65.0 16.0 344 62.5 35.2
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100 85.0 30.4 349 70.0 40.0
111 60.0 21.6 365 65.0 20.8
118 72.5 23.2
Total polyphenol content & \BTS radical scavenging ability of oxtracts from Jea mays 1.
A )
N 1.59] , 2000]  TPCmg _ 20:0]  TPCmg N 200 TPCmg
TRC LTS , LTS LTS
4t o /8 %t /8 *hL 2
17 1.59 ' 25.47 1.2 101 26.07 1.39 282 4751 1.56
18 1.73 H 2901 1.36 104 2393 0.99 283 31.42 1.46
21 1.96 11 2994 1.36 105 1483 290 48.39 1.07
22 2.04 12 21.86 1.03 106 29 27 1.32 291 36.78 1.00
33 1.66 17 25,41 109 29.04 1.44 292 32.65 1.52
38 1.96 18 31.57 110 23.37 1.22 293 50.06 1.18
49 2.05 21 37.56 111 2275 1.10 294 41.35  0.96
61 1.61 22 17,33 117 10,83 0,96 299 24,9 1.14
64 2.23 26 27.56 1.45 118 26,06 0.75 296 3775 0.95
65 1.83 30 31.80 1.47 119 33 .44 0.71 297 43.02 0. 86
78 1.58 31 2279 1.36 134 24 §2 1.13 298 45.05 1.79
79 3.09 33 35,29 137 21,57  0.67 299 28,60 1.37
82 1.63 37 25.23 1.26 143 38.28 1.49 300 H6. 48 1.36
91 1.84 38 41.22 145 24.30 1.18 302 66. 85 1.54
105 1.72 40 34,07 1.49 146 21.66 1.19 303 59.99 1.43
147 1.91 42 21.34 1.30 147 4760 304 59.20 1.26
148 3.15 14 052.73 148 24,65 305 67,73 1.46
149 2.51 5 26,22 1.34 149 38.01 306 24.65 1.14
150 2.20 a8 24 24 1.40 150 26,85 291 92,09
1561 2.08 59 27.03 1.43 151 34.85 42 92.09
157 1.65 61 33.31 157 26,14 #43  91.65
|"Ul"-_?
162 2,18 64 47.85 163 25.97 CT 91,74
7AL7
B ARE .
163 2.00 65 40.99 167 2430 l 90. 68
(919}
. R R . o Sl(-.‘(-.‘p ~ o
167 2.19 a4 23,84 1.46 169 22,89 . 92,09
\D
169 1.81 77 27.79 1.39 174 30.36
174 1.87 78 37.27 178 2465 1.30
282 1.56 749 63,26 189 20.60 1.16
2972 1.52 81 30.35 1.43 204 3441 0.97
298 1.79 82 32.73 221 32.03 1.11
302 1.54 34 28.43 1.34 223 20,34 1.14
1 12.82 85 29,88 1.01 225 21.48  0.85
42  15.35 86 22 85 1.49 262 41.79 0.82
#*g3 22,07 88 27 62 1.20 263 34.32 0.87
F2  17.03 89 2017 1.37 264 28. 69 0.97
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=0 =
” l' ©oaa9 91 3541 275 32.39  0.92
ab
Sloop o .
s .96 97 20,22 1.01 276 4223 0.98
99 34.10 1.27 277 32.74 0.87
o 5
gl = 1.06 100 25.17 1.15 281 32.47 1.02
orz
Tahlc 15, Tetal polvphonol content of cthancl extracts from Zoa mavs 1. (32Pd &)
Sampl o TRC Samplo TPC Sampl ¢ TPC Sampl o TRC Sampl ¢ TPC
R img/ gl o, img/g) N0 img/g) 0. imgig) NO. img/ gl
1 68. 5 16 76.62 91 106.22 136 7h.28 181 103.53
2 71.24 47 84.02 92 138.51 137 0. 00 182 97.48
3 81.33 18 100.17 93 137.17 138 99. 50 183 115.64
4 98. 82 49 86.7 94 102,86 139 85,37 184 125.06
) 98. 15 h0 90.08 95 90.75 140 94. 79 185 104.20
6 86.71 51 98. 82 96 93. 44 141 82.68 186 127.75
7 89. 40 52 71.24 97 102.19 142 63,84 187 120,35
8 82 68 53 100.17 98 112.28 143 57.11 188 14255
9 88.73 54 82.68 99 128.42 144 &6. 71 189 110.26
10 5846 a0 34.02 100 81,33 145 80, 66 190 110.93
11 86.04 56 79.99 101 92.10 146 89. 40 191 110.26
12 71.24 57 104,20 102 82.00 147 75.28 192 126.40
13 69,22 58 78.64 103 79.31 148 65,19 193 106.22
14 76.62 59 75.95 104 94. 79 149 83.35 194 112.28
15 74,60 60) 63. 84 105 649, 90 150 74. 60 195 72,59
16 80, 66 61 111,60 106 93,44 151 83,35 196 139.86
17 88.73 62 82.00 107 79.31 152 0.00 197 14524
18 77.30 63 70.57 108 109.59 153 53.08 198 131.11
19 84.70 64 94.11 109 79.99 154 88. 06 199 137.17
20 88,73 60 85,37 110 86,71 155 94,79 200 98,15
21 77.30 66 88. 06 111 a7, 48 156 70,57 201 114,97
22 79.31 67 86.04 112 59.80 157 0. 00 202 123.04
23 81.33 68 88.73 113 92.10 158 122.37 203 141.88
24 93. 44 69 83.35 114 81.33 159 96.13 204 135.82
29 100,17 70 102, 86 115 86,71 160 169,46 200 110.93
26 71.91 71 69. 90 116 84,70 161 73.26 206 132.46
27 110.93 72 91.42 117 86.71 162 12237 207 72.59
28 84.02 73 83.35 118 91.42 163 79.31
29 98. 15 74 75.95 119 88.73 164 95. 46
30 79. 31 70 100,17 120 88,73 165 129.10
31 66. 53 76 76.62 121 93. 44 166 102,86
32 86.71 77 99.50 122 66,53 167 92 77
33 71.24 78 49.04 123 113.62 168 94. 79
34 78. 64 749 86.04 124 88.73 169 93. 44
35 81,33 80 101, 51 125 06. 44 170 90,08
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36 73.26 81 92.10 126 96.13 171 11295
37 78. 64 32 75.28 127 60,48 172 93. 44
33 72.59 33 84.70 128 97.48 173 98.15
39 82.68 84 112,28 129 87.39 174 83.35
40 64, 51 85 121.70 130 67,20 175 0,00
41 93. 44 36 115.64 131 76.62 176 36. 04
42 86.71 87 151.97 132 67.20 177 110,26
43 86.71 38 114.30 133 78. 64 178 103.53
44 79.31 89 125.06 134 38. 06 179 0. 00
67,20 90 92,10 135 104, 20 180 124.39

=
&

37bA = 207702 HA 244 cthanel 252 total polyphonel $eks ZA43

o T gallic acid® AF&3FeiTh cperst 2Ro] A4 2440 20722 tfate T Ak
W 5-8F polyphenol 3rers 2= 87, 89, 92, 93, 99, 160, 165, 180. 184. 186, 1
192 196, 197 198, 199, 202, 203, 204, 206 2] A5 20%% Adstact 53],
anthocyanin &eF total polyphenel $ek2} \BTS gl 42753 A% AbddJdA 7 ¢lal

ch
b ALl Tholg 27l 54

\BTS 2fc] 47522 166, Tug/ml A= Fof A] f‘—"gﬁmj‘t}-ﬁnblf: 16). +d=re= T|‘0|0~<§—_
AbEstelch ohdd E
27s0] 8xoldow Fa-3

Lr-
EAlobd A AT D

.

350% AlolollA] 67, 146, 3497} et AJopyl Fleks L= TS ofr) ¢

Tablc 16, \RTS radical scavenging ahility of cxtracts from Zoa mays 1. {12 d =)

Sample Concentration (166, 7ug/ml )

N irhibitic N inhibiLiv N inhibitio N inhibitio - irhibitic
O NN O, O NN
n n n n n
1 60, 65 73 77. 64 145 86, 21 217 55,39 289 42,79
2 6y, 2 74 64, 49 146 84,76 218 290 42,92
3 72.39 75 71.59 147 82.08 219 50.36 291 72.9
4 87.32 76 16.09 148 220 5h. 68 292 24.76
5 51.16 77 39.49 149 85.99 221 1454 293 4203
8 31.23 78 5 150 65,17 222 45,93 294 34,4
7 63,7 7 63, 48 151 5 223 53.5 245 39,5
3 6261 30 36. 81 152 84.4 224 70.09 296 14 .59
9 54.13 31 36.09 153 18,62 225 38. 58 297 39.47
10 94.2 32 50.94 154 40,57 226 12 87 298 77.72
11 09,28 83 32,97 155 3911 227 39,16 299 15,55
12 89,42 84 32,90 156 50.07 228 13. 31 300 18, 65

13 62.39 85 42,75 157 50. 44 229 46.94 301 36. BE
14 70.501 86 59.13 158 73.66 230 37.63 302 47.

fop!
(o]

(%]
(=
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15 67.83 87 h3.19 159 h7.62 231 41.49 303 53.93
16 59.42 88 42,32 160 51,09 232 349,08 304 41,99
17 06, 96 84 63. 55 161 45,57 233 01,68 305 48,53
15 85. 36 90 31.51 162 27.94 234 4214 306 14,77
19 91.23 91 26.11 163 38.97 235 42,29 307 72.05
20 / 92 26.48 164 14,48 236 43.09 308 46.36
21 69. 49 93 15.17 165 4245 237 50.73 309 58.6
22 75,72 94 29,66 166 17,34 238 349. 81 310 60, 76
23 50. 65 95 34.71 167 45,94 239 45.85 311 71.18
24 16,96 96 46.95 168 38.9 240 34.79 312 86.53
25 h5H. 58 97 42,96 169 52.98 241 16.29 313 h1.89
26 64.49 98 56.75 170 86.07 242 35.23 314 72.39
27 45.72 99 42,38 171 46.59 243 43.96 315 40.03
28 Hh. 65 100 64.95 172 4.79 244 40.03 316 47.09
29 79.86 101 35.7 173 41 245 1607 317 48. 54
30 77.39 102 32.51 174 47.82 246 h2.33 318 49.83
31 61.16 103 34.33 175 37.3 247 41.56 319 33.45
32 58.77 104 H4. 86 176 3266 248 37.19 320 71.32
33 7. 07 105 41.58 177 42,89 249 31.08 321 39,08
34 50.22 106 47.68 178 47.31 250 H7.93 322 36.04
35 85. 8 107 37.45 179 45.28 251 44.03 323 39.81
36 29.06 108 39.62 150 ; 252 45.13 324 38. 84
37 16,74 109 61,47 151 63.5 253 26. 86 325 49.02
38 67,97 110 33.96 152 45,14 254 33.04 326 !

34 68, 84 111 19,06 183 40,93 200 08, 37 327 08. 8
40 45,94 112 60,23 154 53.05 266 h6. 77 328 59.36
41 54.28 113 73.22 185 36.65 267 56.92 329 /

42 62.9 114 43.54 1586 58.27 268 47.02 330 54.73
43 73.91 115 16, 66 187 64,8 254 40.1 331 33,82
44 01,96 116 78. 45 188 . 260 43.01 332 50,08
45 79.71 117 82.15 189 45.59 261 h7.35 333 38.23
46 56.09 118 56.17 190 38.07 262 64.12 334 33.31
47 46,52 119 37.08 191 40.73 263 52.99 335 60. 95
18 37.17 120 03,12 192 02,77 264 08,19 336 73.62
44 77.1 121 65, 53 193 43,96 265 36, 97 337 32,48
50 61.16 122 50.8 194 45,42 266 39.59 338 54.5
al 41.74 123 48.91 195 47.74 267 4746 339 46.19
52 63. 33 124 25.18 196 54. 66 268 43.74 340 28. 65
53 67,25 125 3 197 37.56 269 29,62 341 33.7
54 88.7 126 63, H8 1498 41, 41 270 28.6 342 16, 64
a0 76.3 127 70.17 199 4556 271 38.72 343 34.19
56 67. 68 128 H0 200 74.38 272 49.06 344 40. 36
a7 78.7 129 70.9 201 63. 83 273 53.49 345 33.51
Bl 65, 29 130 338, 46 202 59. 61 274 49,27 346 37.9
59 66, 74 131 2.79 203 35. 45 275 14.76 347 30, 47
60 73.99 132 62 77 204 43.45 276 35.15 348 45.94
61 60 133 91.15 205 42 87 277 6907 349 81.8
62 62,03 134 83. 02 206 60. 92 278 70.53 350 35.97
63 38.1 135 93.83 207 ; 279 49.71 351 33.35
64 74.71 136 75.18 208 64,19 280 33,12 352 39,12
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65 78.12 137 41.8 209 84.06 281 h3.13 353 35.25
66 62,1 138 42,16 210 78. 31 282 69, 07 354 33,42
67 a0 134 84.18 211 145.13 283 15,14 355 52,81
68 65,36 140 79.9 212 59.46 284 50. 84 356 12 85
69 82.1 141 93.03 213 35.95 285 1514 357 5449
70 6435 142 16.15 214 57.06 286 13,84 358 34.2
71 35.22 143 86,36 215 33.48 287 3214 359 34.61
Trolox
72 65,36 144 8.13 216 48.91 288 62.81 | 16.7ugs 97.38
ml.
\BTS glo]d 47582 33,3 ug/ml = 5oa] ZASICE tfpedE T s Trolows ARELSHSIch
Table 17. \BTS radical scavenging ahility of cthanol oxtracts from Zoa mavs 1. (32PA
=
Inhibi Inhibi Inhibi Inhibi Inhibi
anple o Dample o Bamp | e o pample o sanple o
. tront ) tiont# . tront . tronts ) tronts
No, . N, . N, . No, N0, .
] ] ] } ]
1 58.71 16 6. 70 91 16.91 136 26.70 181 9.27
2 41.03 47 7.04 92 22.23 137 X 182 20,43
3 39,91 18 20,10 93 21,29 138 15,54 183 19.23
4 75.28 449 17.77 94 17.94 139 10, 64 184 11.93
5 75.79 50 5.49 95 35.62 140 14.59 185 2.06
6 60.00 ol -2.66 96 42.92 141 2532 186 9.61
7 55.45 52 -20.43 97 33.30 142 -, 70 187 4.72
3 4240 53 4292 98 2206 143 -3.78 188 1.46
9 46.70 54 -21.63 99 11.85 144 -3.86 189 18.20
10 58.71 ah 14.33 100 5.41 145 3.95 190 53.82
11 51.76 56 9.44 101 7.98 146 2567 191 44,55
12 53.13 a7 10.82 102 9.70 147 33.39 192 36. 14
13 39.14 58 -42.32 103 28.93 148 17.68 193 13.48
14 19.14 59 2687 104 11.16 149 20.09 194 17.17
15 19.14 60 -14.42 105 20.43 150 26,70 195 20,43
16 38.03 61 2.15 106 32.02 151 16.91 196 26. 44
17 55.62 62 29.70 107 11.16 152 < 197 14.59
18 37.42 63 34.51 108 19.06 153 -6, 44 198 -0.60
19 2240 64 5.32 109 22.40 154 -1.12 199 16.22
20 25.08 65 10,34 110 42,23 155 22,40 200 7.90
21 50.99 66 15,54 111 13.91 156 10.21 201 14.25
22 43. 86 67 49 27 112 9.96 157 ¥ 202 12.02
23 27.38 68 -14.16 113 6,44 158 33.22 203 19.06
24 16.31 69 48 41 114 11.85 159 16. 82 204 42.92
25 H7.17 70) 16,39 115 8.10 160 11.33 205 15.97
26 24.72 71 -13.22 116 1.63 161 &.41 206 14.51
27 39. 48 72 13.56 117 8. 76 162 670 207 12.36
28 10.04 73 42 .58 118 11.50 163 27.98
29 30.99 74 12.36 119 21.80 164 -8.24
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30 21.12 (& 18.97 120 -8.24 165 19.57
31 24 81 76 19.91 121 10.13 166 37.00

32 29.18 77 29.96 122 16.48 167 28.67
33 23.78 78 21.46 123 16.57 168 44 64
34 4. 89 79 23.78 124 15,02 169 28,67
35 15.28 30 23.35 125 9.61 170 30.99
36 21.12 81 17.34 126 9.36 171 23.35

37 29 61 32 21.37 127 h.84 172 46.78
38 14,42 33 40.26 128 16.31 173 32.53
34 13,48 84 30, 64 1249 34,42 174 24,98

40 17.00 85 26,44 130 18.20 175 X

41 1.63 86 27.55 131 51.50 176 63.43

42 2.06 &7 19.06 132 5408 177 52_96

43 19. 48 88 19.91 133 16.22 178 48_93

44 8. 24 84 6, 87 134 28,15 179 %

45 -0.26 90) 4 55 135 31.76 180 10.21
200 o 2

33, 3ug il ol Al wprl Aol abe Tk dE 4 E LiERl= 20
2 Ky

\RTS efo) 2

”]_. \GEs | : ]ALIQ_ ] ,}1)-] A-]C,”_. ,z|.74 ul RLAR _’;i':!):] zl_—:)

d4H 53] AR chol et Fds Asisb] o s AR elA @l St
GlThToble 18). \iFst 98.0dug/nl 4] Z43tolon AT AR&H aninoguanidine S
.36 AR ehaleu el g eldgel A wum&c}.

Fat lens Vdose Reductasc(RIAR) A3
ShAT. 86,900 @AY Ag Halshur

10ug/m.ofl ] Z43Fedch T F% quarcotin
g ol t.
$47 old #4e Urhyolc)

AAdFE A F5 203F 60HE 36,06 T 45, 87 %

Tahlc 18, Inhibitory offccts of Zoa mays on BIAR and \GFs

\R1 \GE \R1 \GGF,
SARle ibition (4 Tnhibition (4 pample R NI

- at 10 ug/ml. at 98 04 ugsml, - At 10 ug/nl. at 98,04 wgsml,
D 15. 61 132 7.10

11 16,14 133 9.04

12 5.43 - 137 - -

20 36.06 3.62 158 11.03 -

22 21.64 - 165 - -

26 11.60 170 0.06

24 18.93 184 2,34

30 20.71 - 196 9.52 -

32 9.93 - 206 3.3 -

35 28.13 - 224 8.26 -
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37 26.00 - 234 - -
41 22.37 6. 85 235 - -
42 12,60 - 250 9.60 -
5l - - 251 - -
H2 16,31 257 14.77

h7 20.48 - 261 7.97 -
57 8.27 - 277 14.36 -
60 45_87 - 283 14.02 -
62 4.26 - 291 22,37 -
67 18,85 300 12.38

73 3.82 - 303 12.24 -
74 2.62 - 311 5. 34 -
86 5.93 - 320 2.67 -
92 - - 344 - -
100 15,00 349 11,85

111 22.09 - 355 13.32 -
118 18.11 -

= \—?’| 5 [ LU i

AT g B 00T AL a5t A2 3 AT £
1

s Tl A SR 2 uhehd A3ksh @Al st Qlmlo}

1=
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<
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4 1 e
Y patien S5 A9 chol BUZ Ay Shnow G Az St BN B g
1 2 1

% 306 B2 gebg 4 wab vorh 3063l 4 dete

&}
<
_l\.
e
. r -
]
= _{\,

e 017 HCD 1.2 s otete] & 3 7 slsws 5l ks
o i 7}404 7]? ARE 11[#0}04<>L4 o] #gh datag ZFA| 1 A TESke] 2010d 14 el
ol s TS dUstr] glel e Fell elrt

207742]  AME22 Frhapol  RERZO HE oIS Zasigirh  faothos
amineguanidines ApESEIcCE (372pd &)

Table 19, Inhibitory cffccts of cthanol cxtracts from Joa mavs 1. on the formation of

advanced glveation ond products (\GFs) 37pd =)

Sampl \GFs Sampl \GFs Sampl \GFs Sampl \GFs Sampl \GFs
) 1Chaiugs ) 1y ) 1C o 1y iy 100,
N0, ml N, fugsml g N0 fug/ml ) No. fugsml No. fugsml
1 16 9 136 0.14 181
2 - 47 - 92 - 137 - 182 -
3 - 48 - 93 - 138 - 183 1.96
4 - 19 - 94 - 139 - 184 -
H - 50 - 95 - 140 - 185 1.16
6 a1 96 141 0.03 186
7 52 a7 142 2.8 187
3 - 53 - 98 3.33 143 - 188 -
9 - 54 - 99 - 144 - 189 -
10 - 55 - 100 - 145 - 190 5.67
11 56 101 146 191
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12 - 57 - 102 - 147 - 192 6.2
13 - 58 - 103 - 148 - 193 -
14 - 59 - 104 - 149 - 194 -
15 - 60 - 105 - 150 - 195
16 61 106 0.66 151 196
17 - 62 - 107 - 152 - 197 -
18 - 63 - 108 - 153 - 198 -
19 - 64 - 109 - 154 - 199 -
20 - 65 - 110 - 155 - 200 0.07
21 66 111 156 201
22 - 67 - 112 - 157 - 202 5.561
23 - 68 - 113 - 158 - 203 1.65
24 - 69 - 114 - 159 - 204 -
25 0.15 70 - 115 - 160 - 205 -
26 71 116 161 206
27 - 72 - 117 - 162 - 207 -
28 - 73 - 118 - 163 -
29 - 74 - 119 - 164 -
30 - 75 - 120 - 165 0_56
31 - 76 - 121 - 166 -
32 - 77 - 122 - 167 -
33 - 78 - 123 - 168 -
34 - 749 - 124 - 169 -
35 - 80 - 125 - 170 0.4
36 3.65 81 - 126 - 171 -
37 - 82 - 127 - 172 -
38 - 83 - 128 - 173 -
39 - 84 - 129 - 174 -
40 - 85 - 130 - 175 -
41 - 86 - 131 - 176 -
42 87 132 177 7.03
13 88 133 178 7.67
14 - 89 - 134 - 179
45 - 90 - 135 - 180 -
WGF &0 8 Uthull= ALy 250 36, 98, 106, 136, 141, 142, 165, 170, 177. 178, 183. 185,
186. 190, 192, 200, 202. 2032 19&5 A 4sigdct B3|, 165, 186, 192, 202, 203 &=
polyphenol eF®  world b Blr% FlofWTh
Tabhlc 20, Vldose reductasce inhibition effocts of athanel extracts from Zoa mavs 1. 03
AP =
RIAR RIAR RIAR RIAR RIAR
No. inhibiton  No inhibiton Mo, inhibiten Mo, ihibiton Mo inhibitun
i i) i) i) i)
1 71.09 46 54,01 9N 80,13 136 72.82 181 81. 64
2 65.35 47 58.96 92 77.61 137 - 182 63. 61
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3 47.33 48 72.43 93 70.17 138 75.04 183 61.01
1 65, 84 49 66,09 94 69. 91 139 70.25 1584 75.80
H 7h.59 50 84.70 95 72.18 140 71.93 185 71.93
6 59.85

ol 72.28 96 66,97 141 7h.88 186 75.80
7 n7.08 n2 09. 31 a7 62,14 142 83.07 187 76. 60
3 48.71 h3 71.09 98 76.62 143 71.64 188 77.61
9 66,98 Hd 54,31 99 71.45 144 74.66 189 76.39
10 72.33 ah 48.02 100 81.92 145 84.03 190 87.77
11 66,39 h6 hl.41 101 71.20 146 70.29 191 77.48
12 31,73 07 63, 21 102 70. 94 147 82.31 192 97.02
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=

207712 PdA 244 othanel F+552] Rat lons aldose roductased Z4SEATE vl #ok= T
& 7.
2

-~ 5
| I B 654

stolen], ARl ZHdZ uepd A2p gade] 5 22,50, 61, 100,

= (=

19
|
—

= Querceling Ab o &

106, 124 128 142, 145, 147 150, 1561. 162, 190, 192, 194 195

[—
O

6, 2022 Alw 20 E

1
':%_' ’%_3]5%111} }{j,}%] Ed k]ﬂ%u—"k] 192, 202 d% J]\/phL el SEET%}‘U] -}_'—_,-:-2.‘_;'_4_/’»] \GE D;[ \F\Igl
QA FET S4T ANE Uil RLTAE $4IoT AL slsde] S e 44



ol#l A7HE Sl U4 S 52e] GEARIA RIS polyphonol diko] H Etehal
Bl alg g as oln o] Welsts Fog UuiHc

MBT5H) B A 520 o £ 6] RS 4As Fxbikerne )& EH7)Kaisor
JI.-500 wlifelE A}235te] 0 5bm o]sh =27] % sk T 2o 2] dzxie] 27|E 7oA
Soich TA BT S44 BU fgE USTREAS B ely FFAU (0T, 5T
337 G4 (0. 1= HOLY, 1:102] Hlm 1% F&3190 5, anthocvanin®] w¢bd gk 25 sl &4
AlR7F Eeoldls tubnof] 2ubz| T ol dlo] BE1E dAsHednt &L ZuT 2055t
3000rpmed| 4] contrifugedte] Qo] AZzoals =z oul =4 A Sl FEekZ 2
K20 columnd Botol b 714 B Jlth HERES 7Y T, chal BE 8 S

Note] E 48 SRSl Qold W20 M FREI NP FEEES WICE ol £T
U= —’:%Eﬁﬂi—"" e total polyphonel contentd B &2 eFEaJobydl ek {tatal anthocyanin

=
content ]l B W3R}

fig 7. §9% HP20 % =2} HP20 &= & H] 7

2
y
H i

e * 1,0 GG
TE S 4 AE o] w2 &S Lt

_90_



sher
=

Total phonol contenti TR

TPC &

—
=T

F HP20

T
=l

T

=
2

24 HP20 A

fig 8.

L

=
~

i
R

Shek
=t

\nthocyanin content

P Total

.

FE2EI} HP0)

HP20 7

(e -4
[

[ig 9,

o
— 4
lA
™3
T
i

A

C

QP AJobyl

- 91



ok

_92_



_93_



- HP20

O AL T
IS

[w]

Mis 10,

=T

ap

_94_



RS GIE 28 ol 2L0] dh/db mousc

',"_—LI Pl CT' ’T"‘T" p()l.'j:'phe['ll_)lb-;:- 7—(‘?_]_ IH I_']O]'-l: r'_‘?_] dbdb IIl\'.‘Lvlbl:'—q] iI:‘ FI’ 3—.3 T‘]I{[FIU r?*]Fl'j“j"'—lI
A iHbLcre] ME DIIUSROGTTIo) Wl A4 olEhd T HEE SRR, 2484

4]
AA 2] Ins-1 bota ool lspfelefa] T4 2 oLl FHls A A

T polyphonols

O]’ »)»1:]'

b Al 2 g nolvphenols& 7570 # 2|5t Zot db/db mousc?] A-EH 3}

L Al & gm g polvpl o5 747F Z]2|d= =<t dh/db mousc®] &b s}

(ig 12,3427 polvphenols S 7770 AHo]ohs b db/db mouse2] & ol s}

-
a
1k
u)
A
ol
o
r
=
o
>
[«
o
lml
ins
rlr

Purple Corn Polyphonols (#dio] kAl vf 2 5-¢l Glimcpiride BT

AR = o
Qo] o=

l l‘/s

_95_



CF. 44844 polyphenols® 757 A2|ste Eab SRR (HhiLe o] Wt

(ig 13, 34277 polvphencls S 7770 AHo]ohe gl v Al 4 iHbale o] W3}

CrEtE A 4 {Hb\lc ) 8] =% = 4 Purple Corn Polyphenolso] oFAduff <3¢l Glimt Bulm okzh
e o T LEhuE “4 Purple Corn Polvphonolse] 471 4¢l Hokz]st Sddo] f£4-3icts 4
o) 2zl

gf. A 242 polvphonolss 757 Z] 2] 8ts =<t db/db mousc?] W =i0GTT 2] 5}

fig 14, 44249 polyphonolsS 7570 #[e|st= =<t db/db mousc®] TH7] Ll ohsi0GTT 2] H
7}

Oral glucose Lolerance test (051 = glzldel wfeli-ed 2 o]l e =]atel uf 24 Purple
Corn Polyvphenolso] oFAluf 2 2-¢l Glimepiride B FohE o] 4 d4-A)7lcts d2E Bo 3
97, ol wrldel tetsele] Sasirhs o] YEuale

_96_



=4~ polvphenolsS 783F 2 2]k =<t db/db mousc®] 3|4 Hithd| 2] M3}

AAZ 0 polyphenole T 777 Al sk S db/db mouse®] F14h BlEpA 2] H 5}

281 e nrulol dh/dh mousc?] AT FAE]FZIAlAl = pancreas islet®] insulinagd] A3
(HTh 1) =7b islotiholl Al abeks] gl ouh okaluf el glincpiride @] 2ol AL
Ch2- R el e

| =
u i4 Purple Corn Polyphonols Z] 8| Zoll v = FESHA 528 o] 2y
o], 24 Purple Corn Polvphenolse] @l&gl.2 Fuldhs vBlEpAE S LS Frh= Aldo] =
ol o

PN

. HJ A4 polyphenols AA=2] Tns-1 bota collspforofla] qEE4 Bl el&el FH] &
3

_97_



cyanidin 3 glucoside (13, peonidin 3 glucoside 2. pelargonidin 3 glucoside (37,
cyanidin 3 (6 malonyl iglucoside (4}, pelargonidin 3 06 malonyl isalacloside 5]

Cont & 'T ;H ff[ - ], f?_'f):f EH TGl im). PO (?_! fpurple corn polvphenols

Ins-1 beta col lsufatell 4] ¢4 %44 polyphonols A4 HE ﬂ-%J%7M4aw%ﬂ 2rok
=

Sl okl ¢l GlimepirideZ} 50 pgimlofA] B4 2 Bo]3f

_'_,

-
'O‘
cls

v

d’*%’i’\ polyphenole dal= ZFolz peonidin 3 glucuside -;2_:.7} 7}{:}' ol £l Yu|l ol
Tebeia, cyanidin 3 glucoside (171, cyanidin 3 {6 malonyliglucoside 47 7} 2TRS

oy Frstad o) AAH A polyphenols Rl ¢l&g] FH|=o] shelth

A ubp ol a7 REA A4}

25 el 2Eel db/db mouseol] #4 Purple Corn Polyphenols (10mg kg day }-S A2 7778
S ol 5 : AT NE o o L Je o o Flo|s
of Fol SBForid HE L avle] AelE Setew B4 A7 S4e] §lES st

_98_



877 AT B SIZ nouse®] AFUG, BRWR e hosIl) W, e A

Hbater 8 zh A5z st 25 detl 2ol de] st Sgstarnt,

7. &F7E M E A= =4t ST7-mousc ] A8 %)

fig 17. 857 3 A17]1= =9 ST7-mousc | Al-FH %}

§F7F 21z 4] ST7-the i ST7-oFalufaeiglimepiridel, ST7-4§ 30 04 849 F250 0
S= 9 3 - - < Z - 3

F2 9 30-36 go v wRE e, 7o BT ztols UTthuR] obekE =

? 2 i

P2 AT A AlFel 2A 40g =5 A E SlTh

(ig 18, 877 A3l A7l &)l 512 mouse] Hehd st

_99_



ZoioA] 7, 85l Al kAt vrhelet shA zhe] mEE sz 24

wck.

F7b ] Al ST7-th e Bl ST7-oFAd e “iglimepirideiof] v|si ST7-J @ 50 4 4 g
] o

rl(} —l»
=2 v

Ch 857t A3 41712 =9k ST7-mousc 2] WG d AR OGTT) B &)

fig 19, 8F7F M A]7] = =4 ST7-mousc2] WS dAHOGTT: #HE}

877 Az Al s12 Wwd sl ekdvfiaiglinepiride), S12 AP Fi 844 &40 25129
L e 1] = .- B T A A b 2, R R e} —
BT 512 AUE DS T FEE I BUAnTe] 44t fabsgen @

fig 20, §F7F 23 A7) = Z¢F ST7-mousc | w3 A 4 (Hb\lc) HE}

R A A
N = [ e | |

877 dd Al o1 W B osl rdriasiglinepivideioll ulel s 2w

o] 9bae] FAY Foldow webE 2] LT Ltk

- 100 -



vh 878 A2 F ST7-mousc?] | 4EA )

fig 21, 8F7F X2 F ST7-meusc2] #|4AFA #H35)

T8 A F ST7-wrwd ol ST7-erdul s Ziglimepiride), ST7-AHHGd 4 Epys 255

off A FNATFNLl Aol VIERLEA] hokd

/Al_

HE 853 A ST7-mousc?] EF ¢lsgl ERollaf2] Rt

fig 22. 8578 23] F ST7-nousc?] FE ¢l&7l =Fofa|2] H3}

7 A3 B ST7-wh et ol ST7-ord el 22 glimepirideio] B8l ST7- 4 & Q42494 F
ERlol4l the BEAEY BF7F chh 2700 BAY R4S gl

877 3 TSIz B 8l sz FATAT glinepiriderol Vleh 512 AR A A ST 4 T
FRioA Tha EALLT RolstA RER Al gastelen Wesgat (06TTielA B
SR FA S4stelon, HEALT S woh OhE Fol Hls| tha Erhg Jew Roloy
EA4 ol glale

- 101 -



b db mouseo] A

i

7t

[

=

[

P

31

0

4

I
a7

ﬂﬂ

ke

i

o
o-
T
S

db/db-mousc 2] A|-EH 3}

5t

ulj

1 A=

L)

dbAdb mouse

Lo
ke 'I_I. !

RERS

e

7

]

Ry =2
T AN T -

LiChubzR] ¢,

bol iz

4

)%

|

A 4H 0

Ak

{ ZpFE] ot

Sl 452

okl

1

I
A adz)e

-20 9

L4t HP

Aped|ob 28l el Al 4-65714]

olol <
! .

L A

LFEFLEA]

db db mouse2] ApgAd z| ek

Lol
o

1.
-

Al 7]

I

T

- 102 -



.l 8F7F A3 A17]= =9k dbh/db-mousc ] S84 AdF] ok

35 w8 AAlwS s ’\I 87712 30-35 g% TR Rrekeu], xpRH|o} x| 7] ol
A 3-84-71A] 18-30 g & Thaw 49l o, TS A e[ Tolla]l= 25-30 g+ B]S=513] =
e 877 A A7 =<k dhidb-mousc ] T8 A ebH )

857 LAIBHs Eok thAT S 43ulel TEY o] BST Erlstelont AUl aT18F2t
BRoHe B AT, PHUAZUEUE) Az eu]oh, zﬂ%m (T4 2
A& FEE) FoA W20 (FAl A4S FERIC TGS 6T 4000]
518 BT 78T oA s 4504wk Holon], el Az A4S 54 M elE2el Aol
£ molAl Qo WAUAZ GIR AR 8 Q4S5 AT RCIFE 4 Y 5%
4 R 10 BUY QASEE FEE WP-2064] DT} 712 slsetel s

- 103 -



b 8578 dhi/db-mousc ] A FHESHOGTT. aral glucese toloranon tost ] B E}

ATEehd b BES180T T AT D gluvsed Bk W AT Tl the o

shgmyZold 0, 30, 60, 12080 44 Afdstel Eeld 5d P"ﬂf}

’—w A o

\

(ig 26, 8771 db/db mouse®] A e ShosTT, oral glucose (oleranue Lesl ) Y13}

852 Al v, A =
v QAT E) HF A0 TH

ChebA] @EokaT, el duf w20 xbeulohi 7 Dektapaido] 7H4

(@]
] .- &AL AL Te
T A ST T

fig 27. 85728 M3 A17]= =<t dh/dhb-mouscl] wHEpE A A {Hh ey HE}

8770 43l Al thagel YRt M4 27} MU E sbe wokT, AbeRobr} b4 43
Gom, W 1008t FUSS vlstEon], Tujd HE 202 Ahruloh ThEo R b AL
7 skob g

- 104 -



872 WA ¥ o] ¥

?_]' iﬂﬁ'u_

AEs Fal& 3000 rpmell A 105

shibayagi. Jjapan) S o] 86l Z4stoict,

Fodb db mouse2] "o

e 43

877 U F vhaTol WY
W %8l 57 Eakou, HE 10

Fodbdb mouse o] 7R 3}

date] 478 ABY T PRT FRE AY

dh/db-mousce] el insulin %

/lu_gl Ul.o-l :;,ﬂﬁg

ol insulin %%

[7F of el = 7h4

po 2F =L 4h HP20E 25 R

- 105 -

-] e A

|

Lkol
TROAL T

o}

insulin

ELISY KIT

i)

A

il
C.
ek

2 AzetA 4



S

Skadvf Z-iglimepivide). g4

el FAAA Atel= LTt

- 106 -



A
—

W]
s

plfle

th/db-mousc?] 7] %

[

=y

EO00ul e

3 i
lj_ O—I] =

shodth

4
uje
T

As1 BLN

ALl

=
—

b
__lon

gl

Lk
i
N

~

).

of

e

~H

N

piridel,

[

okl zFiglim

S EE

skok o
A —

SRS

| Aol

N

VST, BING

VLT,

Foll A

c__.‘_

N

- 107 -



Fig 31, 8770 243l 5 db/db mouse?] ol Zg2-eZ 54

=i A Sses FE2E W20 AL ID-Cholesterol & F7RAZL2LE total cholesterol
2 A HERA A ofeten . @3l Toltrincy glveerol b & a2t ¢ w5 FAA
o i EVE. FAbTulehiat Bl 100 FEEE T funtreatediof U]k

(o] ol 1 YWzt wislaz|z] olelo

LDL choelesterol, HUL cholesterol, total chulesitero

L, TGe] =T Aruks] da-AlT)

- 108 -



DA RAE ), AR (HUE, abedlohzt ST 10r FEE, i 4485
= - dbodb mouseol A A = L T

7! o
T2 OHP20S 10me ke /day :7,{ 73

b s 31 LS i 100ms ks day . AUl
{280me ka/dayl 2|2 FASEel H A 100 2L sl dale s == ypogo)
v S

LB dJlsl] 100, AEd]ot] H]ﬁﬁ 280 o] 42wy
] .

OGTTOA Tl e, %@-F@&H--_(Hh\1(‘;)% R}—‘,——H]o}?} 7ha st o] U E HFE4F 10~
. . ,

7 =uiat g S FE= HP20 ARl FASHA gasdo] oha ofstel ot Ay
Al A ez =7 280t stoba] HIF'%} = olgch

HP202] 852l F 4 ?{;_J', oA Al Al FACA ztels vtehubz] kel
7

O
. ma glglou]. T ST, BN Aoz} glofa] Bl

Ut & 2], oralu = (F U B, z2bEd]ehizb HEAF 102 FEE, Sujak dal 2o
3 o

o 1
o

x

o

=

=
=
o
o2
o

NY
<
o
oo

.
4 Se] Gt Af welFolT)

At JAl 2 22D HP20E AL ID-Cholostorael& Z7FAH S0 total cholostoro]
=2 E rolow], @318 Toitrincy gl\zun S a3 H2 =R E FRA1L
S, GATIEZ (TIUZ. APruloht B4 106 FEEE AT wueatd of vl
(o]
oM

U =52 H3fA|7]2] ¢kgto

Ly A —

1l-[>.-

[0l -chalesterol, HDL-chalesterol, total (:hz‘:lostcml_-l el

L TG =re AbekE] Ao

- 109 -



10 HThA Fmuf Fef 4] 24

Aiglen

2.9 polvphonol 2] Febdst 2l M2 HF

5 7lHe T
Soanti insulin antibody® dededlzlsh o Slad An)

[

e A el eb eb i A glinepivide & A= islerol insuling#d el AlaivE}
AT ol AR ko) (@AE Ghe ATI7} SHEEL (O J0-50-) PO Y S
10# polyphenol) ] 2lFo A= of 80xo]4te] MAE7F insuling ©Hst= day Fely o]
AT 3 B3I F 0 g2 Bo|Falrt

- 110 -



L 24 islet anti-glucagon antibody & s Al gLghe

A A e TR ef okl Tiglimepiride). PO A
isletell Al glucagone] 2@ 4= ol HI*TL.—\‘T_'—*THO;LE} A 5
PAL 422 107 polvphenolo] glucagond SH]SH= &tz
¢teths AR R vthiF5 8l

- 111 -

iy



ol 3 isletE anti-glut2 antibody ¥ ol ¢d A glshs Bl Ax)

~

fig 34, 24 islet anti-glut?2 antibody & el d N Fiskal Kl

I

2

J

At A el et POV E A 2429 10% polyphenel ) # 2] 2] HA$E isletef glut? oFAd
ol M7} Thofo) (@dAaE 37} hel o) ol T iglimepirideiof Al glut? okl
ol M F:7b chas Zasts

2o T RBeol jnsulin SH|A Q) glimepiride?t #4 islctef A
glut?2 iglucose transporter; | 2 N
O}-K“ﬂ olul s glimepiride] = 2]ofl 2]3F #|4 islet HThM 2] 724 F 4

|
A7} el = OPCN F a2 Br) o] mro] do|uky] o malw

HE Azl Ao g LhuthekE Todole Haj g

4 3o}

- 112 -



11, w™dcrel] o3t afa Ate] thit LS4 FE=2] JAF

Fig. 35: Call wviability of human ronal

140 , a mesangial colls (HRMCT challenged with 33 mi
120 - > c glucose i1 the absence and presence of purple
?:“Em - corn axtracts, HREJAC were troatod with 1-26
Z80r e ml purple corn ethanel extracts [or 3 d in
E 80 ¢ the culture medin of 33 mi glucosc. Colls wore
E 40 1 also incubated in 5,5 wtl glucose and 27,5 mil
A mannitol as csmotic contrels, Valucs arc means
275 M 1 10 25  * SFi in=h) and oxpressod as poercent ool |

purple corn extract (ug/mL) survival rolative to mannitol controls ool
viahility= 100#). Valucs not sharing n lotter
arc difforont at P<O. 06,

Fig. 350 uvfgb 12 33md ek pfajofa] Al 4k af 2] B22] mesanginl ool s 34 7F
ofetsto] A4 TE chgH S 2ol oAl slelth. £ G AzlelA] 33ml ¥Rk
mosangial colls2] Z4l& sl 7, JA2pr 228 Z2|5HA Y ZAo]
FReEA 0w oA Firhs Abdo] Helyelrh 2 oA E2Z 10 pgaml o] 2] m oA
Felde g Lpetyich

Fig. 36: Collagen type 1V scorction of human 33 mM glucose

renal mesangial cells (HRMC) chal lenged with 33 275 mi purple com extract (ug/ml.)
ml glucoss in thoe abscnce and prosence of s il : L. =
purple curn extracls, HRMC vere Lreated with collagen [V - - - 160:KD
1-20 pgsml. purplc corn cthanel cxtracts for 3 d T . ,

in the culture media of 33 mil glucose. Colls E 3

wore also incubataed in 5.5 mil glucose and 27,5 g

mil mamnitol as csmotic controls. For the E N

secrelion of collagen type 1V, cul lure media g b g’

wore subjoctod to SDS-PAGE and Yestorn blot E br
analysis with a primary antibody against 2 t

collagen tvpe 1V, The har graphs {means £ SFi, ¢ Iama pur;ﬂe e éitract(;gmL}
n=3} in tho bottom pancl ropresent quantitative 33 mM glucose

results abtained from o donsitometar. Valucs

not sharing a letter are difforent at P<O. 05,

Fig. 360 gt rz: 33 22k sl 204 A}z B52] mesangial oells S 3471
Fofsiol AARE oot Aol olA SIEAE). ols Mol Al mis Feot Ao
AAAEE 30T BTl ERY A 4LHS] patric BIHE A ETHE Aol

wTHEE el AH S FEED mesangial collsZ T e ofdte] Hk = Al 442
matrixel collagen type 1V2] A2 ol gicts AlA & Bo]FEQlth 7 752 nesangial
collse] 221 olalis 2t GABIATE ol RAl 10 ng/ml. S5 o4 U4 K44 FREL
S EOT olgh AT A AT g} A4 Mo o3k Q@A AT REY 5 olrhs
A2 A Al stk

113 -
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md mannitol as asmotic controls, Yalucs @
are means L sk in-Dioand expressed as 0
275 mM total Cy3-G  Pn3G Pga-G Cy3- Pn3-
parcent coll survival rolative to mannitol mannitol anthocyanin (6-malG) (6-mal.G)
controls teel | viability— 1005}, 10 pg/mL purple comn extracts

(y3-G, cyanidin 3-glucoside: Pn3-0. 33 mM glucose
peonidin 3-glucoside: Pg3-G. pelargonidin 3-glucosida: Cy3-(6-mal-G), cyanidin

3-i6-malonvli-glucosidel: Pn3-i6-mal-51, Peonidin 3-{6-malonvl-glucosidel,

z
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-
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Fig. 39: Collagen type 1V scorcetion of
human ronal mesangial colls (HRMO)
chal lenged with 33 mil glucose in Lhe

33 mM glucose
purple corn or its anthocyanin extracts [10 pg/mL]

Pn-3- ) .
Cy3-G Pn3-G Pg3-G (6-Mal-G) abscnce and prescence of various

anthocyaning extracted lrom purple corn
cxtracts, HRNMC wore troatod with 10

collagen IV 0 s 0s o ! L% 0 160kD

total Cy3- . .
anthocyanin (6-Mal-G) pg/ml. of cach purple corn anthoovanin

for 3 d in the culture media of 33 mi glucoss, Colls wore also incubatod in H.5h mi
Zlucose and 275 mid mannital as csmotic controls. For the scorcetion of col lagen type

IV, culture media vere subjectled Lo DS FAGE and Yestern blot analysis with a primacy

antibody against collagen type TV,

Fig. 390 ufigt Srh: 33m =&t ”HXIU’” ]
B oFsbe] 4] Aba 52 gl T abefo] L

= GO

AR e F Fre bAoA AFE

matrix HIE 712 2cts Apdo] gy elo) : —7,'—

EIE 8 mesanginl collsolla] Tl 25he] Z 2y = Al A2 matrix?] collagen type
Vel B2 Abts] eldsieinh, QHRAlopd 2ol APe] o collagen Eulol th
A4 atol[A] Pe3-0E A elstis RE ¢dREAlobd & ekl oste] ZHZH mesangial
colls2] col lagen 2] 2 AHee] oAl Urks A2 wof 7oirt, olda dalga2
mesangial colls®] 2hE4] oA 52p wAlatel o ¢rEAjobel 10 pg/ml. s FollA] o] Fol Hrh
e AR T.'—‘—Tﬂﬂ*?*? TEwe HrUHGos AT A A Azt R} Al ARSd i
ALY S VAT UEASHLS Felstto] Aslol I Folal J15 HEAAT $EH 4
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Fi 40: Vestorn blot data showing axpraession
__g' 7 e = \l. 7 33 mM glucose

af membrane type 1 matrix metal loproteinase I purple corn extract (qumL)

(MT-1 MPY i human renal mesangial ool ls {HRMO) nnio: 3

treated with purple corn extracts under high T - . . . i

Z2lucose conditions, HRMC were chal lengad with

B-actin | S S —— O (]

1-20 pgsml. purplc corn cthanel oxtracts, and

then cxposced to 33 v glucese for 3 d. Colls 5 2T

wore also incubated in h.bh mil glucose and 27,5 T‘E?-S I . a
myd mannital for 3 d as csmotic controls, A\fror 8

HEAMC cultura protocols, coll extracts wore % b

subjected Lo DS PAGE and testern blol analysis Eu 2 < 5

with o primary antibody against MT-1 LIP3 Em I g

Actin protein was used as an internal control, E

The har graphs imeans £ SFM, n=37 in tho bottom P smm — 1w 2

mannitol purple corn extract (ug/mL)
33 mM glucose

pane| represent quantitative results oblained
from a densitomctor, Valuces not sharing a lettar
arc difforent at P<O.05.

Fig. 400 o8t 7.2k 33m E=ob ofR]ofa] 414k A3 F22] mesanginl ool s 32 7¢
nfokate] Al A EE ‘%"‘wol't”z 2ol ol A SHlTh AR EAlA SRR A A 2] matrix

ZA S patricE Bolsts Fa2] #ado] Zdastelz] ufoen AARch B oo o=
T cka] Abedof Al matr I\E 3T matrix metal loprotoinasci:hIPye] @Al L za}shelct,
AT Ao Al 33md EFEE mesangial ool ls2] MT-1 MIP2] w2 ZH A } o] 7] o]

QA Ha FEES ADSA U -1 MRS B ZAAAT ol T4 A4 HES
FEES LR Tl UThis A4c8e] 258 muricd $o)al7l 1ol 22
ZopA ] AT 4 QAT EES A ¢ gl s A4 g

33 mi glucose
il pumle corn eﬂract(uq*’mU Fig., 41: leslern b lnL data shoving expression
mannitol 20 - . ;
of tissuc inhibitor of P iTIMPI-2 in human

TiMP-2 - . . . renal mesangial colls (HRUCT treated with purpla

21 KD

E-actin |« T S -‘42 kD corn oxtracts undoer hlgh glucoso conditions,
ap HRAMC wore chal lenged with 1-20 pgsml. purplo corn
£ a i
%:.5 L A elhancl extracts, and then exposed (o 33 mil
(o] - . .
8 L Zlucose for 3 d. Cells were also incubatad in
(=]
= b | R P N . -
[ 2.0 m o glucose ._md 27.0 m mannitol Tor 3 d oas
g . . -
E .| be . agamctic controls. \tor HRMC culture protocols.
=
(=] . .
@ cell extracls were subjected Lo sDS PAGE and
2 Wostorn hlot analysis with a primary antibody

(=]

27.5 mM ¢ .

anamol L AL = azainst TIMP-2. B-\ctin protcin vas used as an
purple corn extract {pug/mL}) L i )
33 mM glucose internal cantrol. The bar graphs {means + SFi,

n=3} in tho bottom pancl ropresent quantitative
results obtained from o donsitometar, Valucs not sharing a letter are different at
P<0. 05,

Fig. 410 cfgt 72k 33md ek pfxjofa] A4 A} 7224 F22] mesanginl ool s 30 7H
wierate] Al A F=E Gl S ddelel EolA shelch Fig. dellx] A5l 5ol
b Al Ehet AA 28] matric SH 2 matricE EoliSke a2 2ol gasiely

L
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wfw o Ak & dAgoals v 2] Adatodla] PSS A AT = 4Rl
TIP-20] &2 xabsholrh T-1 *hPS] &alaf Rivh e Db TRIP-29] wH &
2T LASFE FEEE DT daels FUE BARUTL o] Tl LAS4s
FHES QrgEZold Uthhs 04442 A28 muricE EolAl7]s wpe] 2ol
Gasls 2)& TINP-22] BRI LaA2|LTA] WP L& ZrhAlA 44 WeEIf
NRA ARSI P AL gREE oA 4 ok B AT A4 E ]

Fig. 42: Fxprossion inhibition of transforming grovth 33 mM glucose

factor (TGFI-B in human renal mesangial ccolls (HRMO] A pu%aﬁlﬁﬁﬁﬁﬁﬁy
treated with purple corn axtracts under high glucose TGF_B‘ - am B == 25 KD

conditions, HRMC were treatod with 1-20 pg/sml. purple corn

B-actin

S R S — — ‘ 42 KD

clthanol extracts, and then stimulated with 33 mil glucose

for 3 d. Colls vere alse incubated in 5.5 mi glucoss and 31\ a

27.5 wl mannitol (or 3 d as osmotic controls, After HRUC B a

culture protocols, ool extracts wore subjected to ‘El

sUS PAGE and Yestern blol analysis with a primary EC b . b
against TGF-B. B-\ctin protcin was usad as an intornal %“-5

control P 2rsmm : 10 20

mannitel pUTPIE COMm extract (rgrmiy

33 mM glucase
Fig. 420] ozt 31z U5 ok oz A4 w5 370 ook 7| CTGF2F col lagen
type Vo] D& 2p AE S 5 = 13t S 7FA 20t Abd o
ot

Q-
T s el

T
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33 mM glucose

N purple com extract (rgimL) Fig. 43: Inhibition of SUAD2 phospharylation.
tol 1 10 20 e . A .
— SN expression and cenhancement of SyMAN7
phospho-SMAD2 ‘ o s 58 KD

cxprassion in human ronal mesangial colls (HRMC)

ol SMAD2| b & & & ‘5”0 troated with purplo corn oxtracts under high

SMAD4| - e a—— ‘mm g2lucose conditions, HRUC were treated with 1-20
SMAD?‘- — .F,KD pzsml. purple corn athanol oxtracts. and thon
stimulated with 33 mil glucose for 3 d. Cells were

B-actin | . S S S a— LD (D

also incubated in 5.5 mi glucoss and 275 mil
mannitel for 3 d as csmotic controls. \ftor HRMC

=
o

. phospho-SMAD2
SMAD4

SMADT culture protocols, cell exiractls were subjectls Lo

T
i @

w

=
RO W R
T

SIS-PAGE and Westorn blot analyvsis with a primary
antibody asainst phosphory lated =302, =0402

_ SUATE and SMAN7. B-\ctin protoin was usad as an
iR - L 0 internal control,

purple corn extract (ug/mL)
33 mM glucose
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43 il gllicose Figure 44 [nhibition of induction of inllammatory

PCA (uaiml) 1C%-1 protcin by purple corn anthocyanins (PCAY in
278 mM v
rannitol 1 10 20

human renal mesangial cells (HRMCT under high 3
KD

'CAM’W‘ - - = d-glucose conditions. \dditionally, HRYUC were incubatod

ﬁ_actm‘-----‘up@ with 5.0 mil glucose and 275 mM mannitol as asmotic
3 controls. Coll lysates were used for Westorn blot

]

malysis with a primary antibody against 10VI-1.

LX)

B-tctin protein was uscd as an internal contral. The
bar graph {mean £ SFM, n=3} in the bottom pancl

folds of mannital controls
&
tn

: reprosent densitometric rosults, Valucs not sharing a
ni [ctter are different at PO, 05,
Figurc. - arzk: JoAR T nh o[ efl Al A4 ApA] B2 mor,nnginl ool s
3L i S el ol stedot 2l A Tbell A 33w
FEt =ol=t mesanginl collse] TCW-12] 23S =7 F’\]‘{jT’ P A L
QX2 selzte] dEe] veelEdog AxFivie Al
sllolth, T oM EES 10 panl ol 4ol sreld o4 T vehskeh
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33 mM glucose

. . - . EERb
Figure 45: Inhibition of induction of inflammatory MCP-1 o et 10 %
P

mENA by purple corn anthocyanins iPC\] in human renal
mesangial colls CHRMCT under high 3 d-glucose conditions.
\dditionally, HRMC were incubatod .lth 5.5 mil glucose and
27.5 wd mannitn!l as osmotic controls, RT-PCR {uppor pancl )
and rcal-time PCR {hottom pancl) showing mENY [ovels of

MCP-1 in PCA-treataed and 33 mil glucosc-stimulated HRMC, = .
B-\ctin gones was used as an internal control for the égt
co-amplification with MCP-1 {3 scparate cxperiments), The 2%5

bat* graphs tmeans L skl n=3) represent quantitative %g: .

results abtained from o luminometer. Valucs not sharing a ® s 3 ool R
letier are dillerent al PJ0. 05, ST DI

uwmw+nﬂwra Sy E o] Sold SITh mi Fwel spde) 44 FE
387E whorAl 7 WPl @EIAL] MDA ALl $H g Eohaicke ol R elrh
olFAl TS AaxAc] @ES FAVTIE 2& BT otk old] QA4
Aol e TRl oofel HAWe o] QES AV LS R FT)
Sl FA 10 pganl. FE o4 YA G4 ARAOIdE BLURIOT AY QFol th
QAP T BEY 4 othe e AAsirt

B a Figure 46: Supprassion of promotor activity of 10V-1

4]
T

by purple corn anthocyaning (PCA in human renal
mesangial colls (HRMCT under high 3 d-glucosc

=
T

conditions, Addivionally. HRMC vere |ncubaLed wilth 5.0
ml glucose and 27.5 mid mannitol as osmotic controls,

ra
T

HEAC were nucleolecled with a

luciferase activity
fold of mannitol control
(=} L]

[uciforase-harbaring-1CVI-1 promotor construct.,

10 ug."mL PCA T f
33 mM glucose ranstec

nucleofected with ICAM-1 promater construet. 33 M glucose for 3 d in prescnce of 10 pg/ml. PCA,
Transtoctod colls wore incubatad with 5.5 my glucose and

27.5 mM

mannitol ted mesangial colls (HRMOT wore incubatod with

27.5 md mannitol as osmotic controls, Promotor activity was assasscd using luci forasc
roparter gene assay. The bar graphs {means £ SFM, n=37 represont quantitative rosults
abhtained from a luminomctor, Values not sharing a letter arce ditforont at PO, 05,

Figurce 460] vlgt “r3h: 33md 5ot ofx|ofla] 214k ap 2 BE22] mesanginl oolls2 3
AT, ASATE T ynF el oA el Tiawe 145 o] 2am) 7
mesans =] 'Plls d ?j(;Ld S8 st of 7)o dAE s TEE 10 peonl o] Abe]

Z1 2] EHA] 2l Tovl-1 Aast Al Al promotord sl & =7 }AI7J mesanginl colls?] PZHEE 2
AR Thz Abd o] 24?1 JodTh
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27 5 i mannital Figure 47: Fffccts of purple corn anthocyaning

100 ngfmL M CP-1 (PCAY on conncctive tissue grovth factor (CTGF)

10 pgiml induction hy MCP-1. Human ronal mesangial cclls

o (HREMC) were treated for 3 d with 100 ngsml. human

CTGE 3? Eg recombinant MCP-1 in absonca and prescnce of 10

mg/ml. PCV. Also. HRMC were incubatad with 5.5 mi

practin | S S | D glucoso and 275 mi mannitel as csmotic controls,

Coll extracts wore emploved for Yestorn blot

S2s o . . .

£ a analysis with a primary antibody azainst CTGF. 3

o2 , . .

= -\ctin protoin was uscd as an internal control |

=15 - ) . R

= b & lhe bar graphs imean L SE, n-3) in the bolion

L1 . .

£ 1 pancls roprosent densitomctric results. and

D5 respeclive blol dala vere oblained rom 3

= .

Z2 scparate oxpariments,
Figure 470 g3t 77.2h: 33md ==k ofz|ofa] 214 A4 B22] mesangial onlls2 3 7¢
orstol ALAHES S ot s avfel ol stolc AREAASS 24w
Sa1e CToFe] weio] Z7lvlelr] e T ATl B Qqol ] ol e ALRA TR
Talcre] abol @EMZo] FHaxlol UThdthe ZbA T A dhElalch @7 Tl
mesangial colls2] CTGF 2R -2 o Zolxfel MOP-1¢ o]dte] 23 o] ZlEelth o 7]d
D) ] D A A . S 3] = = ] & = : S 2
LA 44 FEAOhd S Ao WR CToFe] e e wauglth ol RAl 144
FEAloP & St Bl UThls ddtese] QEUSew Qi) miricd HHA7)E
CToFe] B2 AT APHEN 42 AACRYRES AL+ Qe B
A4l = Sl
Figurc 48: Fffcoets of purple corn anthoovanins (PCY) 27.5 mM mannitol

. . , . (8 e
en induction of 10W-1 by TGF-B. Human renal mesangial ) gl TGER

: . 275mM 33 mM 10 pg/mL

colls (HRMCT wore treated for 3 d with 10 ng/ml. human mannitol _glucose PCA
racombinant TGF-B in abscnce and prosconce of 10 ICAM-T] - W s okD
PCY. Wlso. HRYUC were incubated with 5.5 ml glucose and
‘ - B-actin | S S S S | 2 <D
27.5 mid mannitol as osmotic contrels. Cell oxtracts

wora emploved for Yostern blot rmalvais with a primary
antibody against TCWI-1 (BRI, B-Actin protein was usad
as an internal contral. The bar graphs (mean £ SEA,
n=3) in tho bottom pancls represent densitometric

results, and respective blol data were obtained (rom 3

folds of mannitol controls

sSCparate oxpar imonts,

Figurc 480ﬂ st Srzbs 33md Rk ofR]oflA] Al ApRA] FE2) mornngi'll colle2 3207

B oFsto] Al eleghE T akefoll Lozl stk Fipwe 18} 3ol Ay ollo] 155.?]‘%

LZUAEIC W 1°T S SURh D sl Tea] ToF-Be *P—r/ﬂ”ﬂi’} A x4

matric SAof 4gae O3k SF|Yths AbdE SESHICE 2 dedlr s ToP-Bo 9—]@
oA FRk e dEdxte] UES sabsteleh kel &gk 1cvi-12] EzE BlSShA|

TF-B T APAE ICUF1S] S EAAIAT QASH4 URAohd S Slasts fake

Rl FSch ol wAl ARAAES SENLS AT Awiel ook Jlo] Zuileln ToF-Bol olg

QIUTE QAHAA PRAOPIE o] A

A A)SE 2lct
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N ) b & g "[;-;\ /
i e Figure 49: Ellects of purple corn anthocyaning §F

10 ngfmL TGF-p on induction of MCP-1 by TGF-B. Human renal mosanginl
marker  20SmM 33mM Teyatish cells (HRMCY vwere treated lor 3 d with 10 ng/ml human

(bp) mannitol |ucose -
rccombinant TGF-B in abscnen and proscnce of 10 mg/ml.

PC4. Also. HRAC were incubaled with 5.5 ml glucose and
27.5 md mannital as osmotic controls, RT-PCR showing
mRNA levels of MCP-1 in 100 ng/ml. THF-B-treatad and 33
factin G00 b)) g lucosc-int lamed HRMC, B-\otin gones was uscd as an
intarnal control for the co-amplification with MCP-1

1000

=00

MOP-1 (326 bp)
i3 soparate oxporiments).

Figure 499 ciigb 1%k 33md LTk offx|offa] AlA AbZ A B&E2] mesangial ool s 3 7t

B Fshe] A AM RS e T adElol o7 stedTh Figure 2ol A5l lio] @

G-ZA A MCP-1 mRNAS] 2 E F7 Fk]”tf = gl TOF-Bell 2]7h 13

A ZQlapgl wep-12] 2 Foteloh ek ofgh rep-12] H¥o] FH3k =
7

] A
TOF-B 2 AbAE Wh-le] SHE ZhAAT A4 &ss Aol eldshs
wolFolrh o] Al AlPA 4Bl QENSE A% Aeilo] otk Zlo] 2 E el ToF-Bol
olgt dEFHbE s LA S dRAJobdo] apghal 7[5 ARRAAZE AA 3 o Qe
7hed & =l Al St 9l
33 mM glucose
PCA (pgfmL)

27 5 mi

manmtol
Figure 50: Blockade of nuclear translocation of NF-kB in human ronal mesangial colls

(HRMCY troated with purple corn nnthmcynnins {PCVY under high glucose conditions.
Conlluent HRMUC were incubated with T 20 peg-ml PCA (or 3 d under conditions of high
glucoso, HRYUC were alse incubatad with 5.5 m¥ glucese and 275 i mannitol as csmotic
contrels, lomunocy lochemisiry was conducled (o visual ize nuclear translocation of
NF-xB. Antibody localization was dotected with FITC-conjugated anti-rabbit 1200,
Magnification: 200-Told.

o

Figurce 500 vfigb 12 2 oA Joja]= AlpAdzfe) A4 dgZap g2 Ala] cheghel =
o _

) L 24!
Felb= matrixe] ZAlol th3h G4 Fagg FREAJobl 2] o ol thgE 7]

R ZEE A kb T ARl o @8 itk WSS \F kb BAL F7RAA F e
AZHLAA 7L vt 2]ste] 7ot A2 o 4 otk & A A 2ol A] 33
Egche gfok 30'“] 2Lk mesansial cellsol ] NP okl nuclear translocalionS

F4 A1t O]F-‘Wf TG e 10 pganlo]de] w Rl A s dREAJobdld o] Tt
GAUE AE @ 4 rk ol BelAl AH 544 CEAolLS dEuse] 4d40x



dolste NPk A3 AYIAE AT sle 2w gRelnh ol wal g4 gss
PRAOR] S FrTHZOT g YEUS AFTHLA AU Tabsto] A7 zs}
AARREE S AT HEY 4 olrks & Helstlr)

Figure 51: Blockade of nuclear translocation of NF-kB in human ronal mesangial colls
(HRUCY treated with purple corn anthocyanins

33 i glucose {PCVY under high glucose conditions, Confluent
PCA (pgimbL e . . ¢ i -
275 mi gL HRAMC wore incubatad with 1-20 pgsml. PCV for 3 d
mannitol 1 10 20

nuclear NE«B under conditions of high glucesc. HRMC were also

- ‘BSKD

incubated with 5.5 mil glucose and 27,5 mi
cytosolic NF-«xB

- e e - -‘ESKD . . o
manni tol as osmotic controls. For Vestorn blot

B—actin‘ -_ e o> o -‘m@ analysis with a primary anlibody azainst N kD,
cytosolic and nucloear fractions were obtainad.

Eu 2 [ ruciear NFcE . . .

5, B« viosolic NF-xR B ictin prolein was used as an internal control,
gu Respective blot data were abtained from 3

Ei independont cxpariments, The bar graphs {mean *
“;“ SFAM, n=31 in the right pancl ropresont

8 densitomctric rosults and values not sharing a

lctter arc difforent at PO, 05,

Figure 51of gt w2 2 odpofas A7 A5ksl A4 Aa2a 4o a4 o
Zefobs matrice] Zalof thEh AH S bR alohls] ol 7
R

2] NFoxh AT T U Folrh 2 A7z 3
ALkl mesangial collsol 4] NF-kR7b SIUIT o] Bilo] @alshis & o 4 otk ol #lg
Afee) ol B2 10 ngalel 2] wEel dd St Qmalehdo] 2lste] Aisle 42 o
4 olth. thal oAl P 44 QrRalohd & E o] 444 0T Pofshs \F-xh
AR Az AT Aow guEslorh th weld fd48 el nEue s
AT PZkS AT HLA 2 DRVSto} AbTA AT} A 4UFHE At AT
#gE 2 olrhl: Ao @bolsfoir)

= e I VN L PO — #A

Figure 52: Blockade of nuclear translocation of NF-xB in 33 i glticiise

human renal mesangial cells (HRMC) treatoed with 10 mid 275 MM 10 it TGF- R
. S - 4 . . N mannital inhibitor
TGF-B R1 inhibitor. Confluent HRMUC wore incubated with s NF_KB‘ - ‘ _—

1-20 pg/ml. PCA for 3 d under conditions of high glucosc.

cytosol NF-«B

- ! -IESKD
- “‘42 KD

HRYUC wore also incubated with 5.5 mid glucose and 27.5 wtl

mannitol as asmotic controls. For WYestern hlot analvsis p-actin
3

with o primary antibody against NF-kB, cviosolic and
nuclear fractions wore ohtainced. B-\etin protoin was uscd
as an internal control, Hespective blol data vere oblained

from 3 independent cxporiments. The bar graphs {mean £

folds of mannitol controls

sEYM, n=3) in the right panel represent densilometric 27.5 M O M TOF-p R

mannital inhibitar

results and values not sharing o lotter are difforont at T —

FL0, 00,

Figure 520 vt w2 2 Glolas APA A5 A4 UR2E0 248 A4 cheyeze
Fefobs matrice] Zalof th3h 2H G4 QhRalobde] Aol tht 7™ ATTA
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QEUE ik ATHDI Aol o e Folrh = AT AziolAl 3 FELS ofer 32
ZLpA] mesanginl collsoll 4] NF-kB7F = o] Z o] E43te] = J12 & 4= ity o| 85}
Hfr2] o] EZ2 10 w2 =% TOF-B inhibitored o]3te] oAyl = 412 & 4= Q. T4
ol Al TOF-B @ZREgol| dy4den Hojsts NF-khe] #iol| 4y dojPris 21 o 4
sluh. thr] wHelfja] mEgter gk QFZREEE ARTAH A Stef HeEH TOF-B2]
NEALA 2] osle] FUY 4 odrhs A8 ¢ 4 gleu] dEe fusie 71U
Aol AHT He AR AETTE 22 o 4 ot
A __33mM glucase Figure 60: Inhibition of conncotive tissuc grovth factor
27.5 mM A0 T T .-
mannital 55D CCTGEY In NF kB inhibitor 5350 treated human renal

) . PP e . . .
CTGF ‘ - . ‘o mesangial colls (HRMC) ., HRAMC were incubatad with 33 myd
glucose [or 3 d in preserce of 10 @ 5350 or 5.5 mil

pacin A i by v ‘ .
Zlucose plus 275 md mannitol as csmotic contrals. For

prolein expression of CIoF, Yestern blol analysis was

conducted using a primary antibody against CTGF, B-\ctin
protein was uscd as an internal contrel. The bar graphs
imean £ SFM, n=37 in thae bottom pancl represont
quantitative rosults obtained from a donsitometar. Valucs

folds of mannitol controls

not sharing o lotter are difforent at P<O. 06

3 E ?I’:aHé =

Figurc 600 gt 1z 2 AFo i = 4l ohegdslZo i olgh AffH 2
matrixe] Z4le] (ToFe] 2o & 2HE2.0] NF-kR A1 F A to] Holst= 2| E
i

R
s
a

_‘} Jlm o

AL ATfeA| 4] 33mu EECHE pfok 3&o] ZLEA] mesangial cellsollA] CTGF2 ;!'630]
Z7kE gl o] 20 10 el 79l NF-kB inhibitored] 2]ste] oAul= 18 oF 4= glvh thA
e Cloh ez A GREgol AdHer Holshs Wb kboll efsto] ArHobs 42 o 4
oATE ThA] o] e o s QIS AZRbe2 AbF A A St dfdd OToFe] P2 A4
Ttk AE o 4 2l
Figure 61: Inhibition of TGF-B
in NF-kF inhibitor SNH0-treatod 33 mM glucose ézs [
human renal mesangial colls e CLish E
-:HR‘-Il(,. . HRC were ||1c‘:111?nt-:-(1 with T6F5 [ - e o E
33 md glucose for 3 d in presoncc £
of 10 @ SN60 ar 5.5 mi glucosc f-actin M@ KD E
plus 275 mi mannitol as csmotic 28 275 mif 10
contrels, For protcin axpression m’gﬁ‘g‘

of TGF-B, Westarn blot analysis

was conductod using a primary antibedy against TGF-B. B-\ctin protoin was used as an
internal control, The bar graphs {mean L SEX n-3} in the bottom panel represent
quantitative results obtained from a densitometor, Values not sharing a lotter arc
dilTerent at P20, 05

Figure 610 gt 2% 2 ol i . : oAy
matrixe] Zalol HeH TOF-B 4l F A cha| 2jlef] o ZRbE-2] NF-xh 4l 3 H o
abshln). 2 AT AelA olu] Rgrtst ¢ro *
mesnngial ool lsofA] TGF-B #Alo] =
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ofsfo] olalEls 212 o 4 olrk Tl Lol TOF-B 4l FHEH A0S Q1 E2kgol
AgaeT olsts \Fokhol 2)ojo] SlAHLLE 218 o 4 otk ThA] el vEes
QY PEVSE FAAIE ATHALE ATALE] HHH ToF-B A FILAAL F42
4 etk A o 4 oty
33 mM glucose Figure 62: Inhibition of MCP-1 in NF-kE inhibitor
Egggker 258 g0 SB0-treated human ronal mesangial ool ls (HRMCT. HEAMC
wore incubatad with 33 mi glucose for 3 d in proscnce of
10 il S350 ar 5.5 mid glucoss plus 275 M mannitol as
1oan osmolic controls, R PUR shoving the steady stale mREMNA
transcriptional loevels of AMCP-1 in 10 pi S3B0-treatad
500 p-actin

=

and 33 mil glucose stimulated HEMC, B Aciin genes wa
wopy Used as aninternal control for the co-amplification
wilth MCF 1 43 separdle experimerts),

Figare 620 tlat 2 2 dofa)i 414 chogialzo g wp-1e] 2Ho T olgh Zehso
SF-kB Al T E o] Hofshs 2| & #abstedch 2 dAF43felA] 33ml EE ok afek 3do] 2L
mesangial collsellA] MCP-1 mRNAE] 2@ o] Z7Reeleh o412 10 pie] =5l “F-kB inhibitaore]
oafol el 21& o 4 Girh Th el UP-l AWE QZASo] AdHOT ol
\Fiholl 2Jsfo] lHHChs 2 o 4 olck

Figure 22: Schomatic diagram showing

actions of purple corn anthocyanins {PCVS
disturbing crosstalk betweon mesangial
fibrosis and inflammation patheays

erttailing TG b oand NP kLB,

The symbol

indicates stimulation duc to high gla
or blockade due o supplementation of
PCA.

~ e,

oL

glomerulosclerosis - )
renal fibrosis €= mesangial inflammation

|

hyperplasia
ECM accumulation

ICAM-1 expression
MCP-1 transcription

Figure 630 o3t “rzh: =2 ol 114 2fo] 4] CTGF induction
- - . - MT-1 MMP dysfunction
=) }oﬂ ol FF Al A) :Ll‘_lsl-t:lﬁ;_-g_l ,i.j%r_o pu—
dome Tl e D et E 00 e NF-xB cell signaling k—_ PCA )
NTAASE THEET Qg Qe . i
- T - _U N
ol sk AE 7ER] 3 2l o] A T2 (_PCA L— 1GF-p-SMAD signaling A(<:\J11
A A o] oA 7HEE 7 8l /pEA:.
Je Ralth olelt 9F AT HLNAL Q485 QT Alohdel late] Aghi 7
el gl ol Al G Bt A4l 7S5 A= Je s g EeTh
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Figure 64: Inhibition of high

— 33 mM glucose glucuse induced collagen 1V secretion by
manmto\ Hex  Mc  EA  BuOH {10 pafml)

collagen I\f|[ . ‘

Ei purplc corn axtracts. Human ronal mosnng‘irnl
Lad g cells were challenged with 5.0 mil glucos

plus 27.5 m mannitol as csmotic u.‘:f,\ntr‘(,\ls ar
with 33 mi glucose in tho abscnce and proscnce of 10 pg/ml. of individual purple corn

cxtracts in hoxanc (Hexi. methylene chloride MCY athyl acctate {FEAY and Butanol

iBuOHY . Collagen 1V scorction was measurcd by using Yestorn blot analysces with cul ture
modia. Representative blots shown are typical of throo indepondent cxperiments. Tho bar
graphs {mcan £ SFy n=3) in the bottom pancl reprosent quantitative results ohtained
from a densitomctor, Valucs not sharing a letter arc different at P<O.05.

Figurc 640] o8t 1.2k 33md Twok ofzjofja] 214k A2 F52] mesangial colls 32 7F
v otstod Al E EPL%E"BJ% Fefedl ol Al st du]ddollr] TEF FRe o]
AAAFE 307 TR BRI A2 wiric HIE T ETie bl FEH et
AR e fp glokgl ufjoa] FEE =y o] = bhutano] FEES mesangial colls
TRt 2JEte] ZUk = AlA A2 watrixg] collagon tvpe V2] Al olHFicts ApAd 2
Do TRk ol£4 10 pgal A5 buteno] FEEE DEUHEoL Qg

GRAAS AR 4 ol Y GABAANT HET 4 olrhe 4% AAlsioln)
Figurc 65: Inhibition of high glucosc-inducad PCBE (gL
mesangial production of connective tissuce growth factor S 23 mM glucose

{CTGF 1 by purple corn butanol oxtracts ¢ PORE). Human T L R

renal mesangial colls wore challengad with 5.5 mi CTGF|‘--‘- gg kb

Zlucose plus 275 myl mannitol as csmotic contrals or P actn | - -- - -.Q o
with 33 mi glucose in tho absconce and proscnce of 1-20 .:_ S ————

pg/ml. PCRE. CTGF production was measurcd by using CTGF |_‘ E ! g ISE KD
Wostorn bhlot analyses with coll Iysates ar cul turo 35

I =xpression

media, Representative blols shovn are typical ol three

sectetion

]

incdependent axporiments. The bar graphs imean £ SFiL

n

n-3) in the bouttom pane!l represent quantilalive resulls
abtainad from a densitometer. Valucs not sharing a

-

CTGF (folds of contral)
I

&

[ettler are dillTerent at PO, 05,

C")]— IJH 1] ‘-"H ’)\'I

Figurce 650-“ LH“T‘S_I_‘ T”él‘: Figuro ]—10‘“ )\l—?]‘ /L‘;’l 33 '{ﬁ
SEf el o] A 5},;;113% %
o

C
ngial collss 3UZE ufofste] A4 TE ‘.5}; i%

nmesn o]
A Az A] 33m EEEE conncetiva tissun grox‘.th factor (CTGF o] 25 Bol ofu]z}
gulw ZUsch olvlof QHS4% buanol FEE 1 ugml. o] 42l £ E AelshA H
mesangial colls®] CTGFE] 2t 3} RH|E Y=ol &2 o oA jirts aldo] #ely]elct
1Tl A% butanl FEEL SRURTOT A ATAAT AR 444 FUL
= 4 Sl AldhdA xd2] Zalof vl oA AT BEYH 4 gtk 1S A A|skeicH
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PCBE (pgimL)

— __EiEMEQEEfL_ Figure 66: Inhibition of high glucosc-induced
manmtol 1 10 20

mesangial scorction of platelet-derived grovth factor
pocrEe| e D BB B S 200 PTGE) hv purple corn butanal cxtracts (PCBE). Human

5 renal mesangial colls wore challongod with 5.5 mi

(7]

g2lucose plus 27.5 m mannital as csmotic contrals ar
with 33 mid gluconse in the absones and prescnce of 1-20
pg/ml. PCRE. POGE scorction was moasurad by using

B

B o~

Yestorn blot analyses with cultura media,

-

PDGF-BBE secretion
{folds of contral)

Raprescentative hlots shovn are typical of threc

= &

independent experiments, The batr graphs imean L SEH,
n=3} in the bottom pancl represcnt quantitative
resul ts obtalned Mom a densitometer, Yalues nol sharing a letter are dillerent at

P<0. 05,

-

Figure 660o] gt 7.2 2 Ao A= mesanginl onlls2] Z2lo] Hofdts ot obal 3
PIGF2] H|E ##Apstelich 2 A7 A2 el Al 33ml Z5h2 platelet-derived gr

Qe

th T(I( Tor

O
(PIGF} 2] #H[ S £33 OJEP o] 71ef P4 L4 butanol FE& 1 pgal. o442 BEE
AlelabAl w1 mesangial colls®] PIGF 2H[ S o]z o T oy girps abio]
Feolwlolnh o] T4 g-gi¢+ butano| FHFES ot =0T Q1gE AR A3 Ao
Agd el ek & 4 ols b FRIL mesangial coll Zale] ch g oA 2 Az =
225 4 oltie 21 A4Sttt

Figure 67: Inhibitory offects of purple corn
cxtracts on high glucose-induced mesanginl ool |
proliferation. Human ronal mesangial colls were
challenged with 5.5 mid glucese plus 27,5 wl
mannitol as camotic controls ar with 33 md glucosa
in tho absence and proscnce of 1-20 pg/ml. purpla

cell viability (%)

corn extractsin hoxane (Hoxl. methylene chloride
G othyl acctate (FA] and Butanol {BubDHT.

v, o Ciability ar ol Teru i on are
275 i Hox  MC EA  BuoH values ol cell viabilivy and prolileration are

T0 ng/mL purple com extract . mean * SF in=5] and cxpressed as percont ool
33 mMglucose survival relative (o 27,5 o manni tol controls
icell viability= 1004,

Figurce 670f vlgt 1. 33md =5k ozl A Al4b AR B52] mesanginl ool s 3 71
uHO]‘-ﬁ}o;l A] J’.[’_A-”I._E_ C jl»O-”/KI 33ml _IJAL,_'F,EO‘I—%

—

.
b 2 abefol] Eol Al sielth £ A

A
mesangial oolls?] 2418 sl 7, 4244 hutano!l FE2=2 2] 5HA & Z410]

T

fela o w ey sitts abdo] #olxlalch o]lg] gt Al 2 Figure 1694 10 pg/ml. butancl
TEE2] PhoE LUl AT} ' Ao el
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Figure 68: Inhibition of interlcukin {11.1-8 scaration in .
human renal mesangial colls (HRYUCT by purple corn butanol o0
PR \ . )
oxtract (PCER) . Human ronal mesanginl cclls wore E .
o
challenged with 5.0 mil glucese plus 275 mi mannitel as §400
aamotic controls or with 33 mi glu(rno in tho absence B
(5]
prescnce of 1-20 pg/ml. PCRE. The 11.-8 scoration in HRAMC 8 0
[=e]
measurcd by FLISA kits, Ro.spm:ti\o data repraosont = 1w
meanstSEY from throo indc-pc-ntlr-nt cxporiments. Valuos not 0
27.5mM 1 10 20
sharing a lotter arce difforent at PJO. 05, mannitol “PCBE Geaml)
33 mM glucose
Figure 68of] thdt 3 33m 2=k vf=lofld 204 Ab 72 B5t2] mesangial cells S 371
mjefste] Al =E wfwdl S el =olA shelth & AFA2telA] 33ml TRt
mesansinl cellsol 4 1L 82 SulZ ZaAzch olzlo] @484 buanol TEES
AelohA €l 11-82) Ru|E SOl EHOT Lalzicks Apdo] #eludth 182
AT FUASZlN W] Wkl §He ERetit] AgTTh Aol
B2 T glo] A {:7 AR Ol butnnol TEE Al vhegralz o T oAy
ERAFRIIGAE AtAl L ol A EEE 4 Qlohy 2o
HRMC conditional medium Figurc 69:
33 mhd glucose St ey e fec
T 52 Inhibitory offects
27.5 i e — - N P
mannito T m @ B 5 " . of purplc corn
haspho-Tyk? PR—— S W FoTyic 4 extracts
phospho-Tyk | B 00 Zas Egiﬁg butanel oxtracts
B-aCtn | e ——— -0 D A i PCRE) on
. ___ _ _ _ E \ N . =
S : e % %§ phospharylation of
phospho-STAT - - . R % § %§ 7 Tek?  STATT and
) = — . E 1 \ /\ / SIRL, AlC
. § §§ % STAT3 in human
- g N BN . st he | ol
phospho-STAT3 | S S - - .- o = o LMEED A \\ 0 & endathel ial vells,
mannitol ~ ~ - ~1 7
vactn e SRR LoD Human cndothelial
33 mivl glucose cells were Lreated
HREMC conditional medium .
vith human ronal
mesangial coll conditional medium containing 5.0 mi glucose plus 27.5 v mannitol as
asmotic controls or 33 ml glucosc. The phl‘;splmrylrltl(‘m af Tvk2. STATL and STAT3 verce
measurcd by using Westorn blot analyscs with coll Iysates. TheB-actin protcin was uscd
as an internal control. Reproscntatisve blots shown arc typical of throo indepondont
cxporiments, PB-actin protoin was uscd as an internal contrel. The bar graphs {mean *
SFA, n=3) in the right pancl ropresent qunntimti\.'o results abtained trom a
densitometor, Valucs not sharing a lotter arce different at PO, 05,
Figure 69o] vfgt 7z 33mu Z=b ofR]dlA] mesangial oollss 37 ofokgl A ufz]

CHRUC conditional medium} & 7256k o8 Edufa| Aol Wi
l*ﬂ*‘ﬁ% 3}

24 4] 7 pfaksto] &)

o}mtf =2 AFAn ]A] 3311 FEeto T Ae]™H mesangial ool lsol 4]
‘3_].' —d H ] I H(?'}Ed = Elﬂv ” "':j' A ]_.|- b 5eleLLi['1£’.,] u]ra_—]_of ,.\‘],E_|,_;,] _?72]0__}0:”:]_. O-‘]
7]U‘” /11:[ ‘_)__%._:",_.__'__ butanal “7;"‘:?-—':1:——3.- 5\]3]5}7'” 1:‘—]‘:5 O]EI:}‘_}: 1:;[-3\_:!% _':EI;'._()’ T?:élg.: O—}_‘"”[’I C}Jfl-
Figure 1904 A4 %40 butanol FFFo| W3 72| V22 dAste 22 &z @4
Tl Fe Rz dz] 2HE oAsiel7] wjiEe s zhEHch olXew mEcoT Qg
QAR EE ERANE RAUAS FUY + Arky 42U Q4SS bunal 7
FES 44 SRUHIOT QAE FUANFIRAE HWAL4 Qb AT HEY 4
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oithy ZTh

representative of

Figure 700 cfjgt 1% 2 o

six animals.

A= masson-trichrome &AHH] © T

Figure 70: Inhibitory offects of purple

corn extracts (PCH on high glucose Induced

mesangial fibrosis in db/db mouse modal .

Pathological changes of kidney glomerular

vora obsaorved by Masson-trichroms staining
1. The cal lagen was
fibor

Fach photograph is

il.ight microscopy. 200%
staincd by bluce color and musclc

staincd by red color,

Aalel o T A A col lagen

. p—

fiborssS Q3L dh/dbh W32 siFSH4 el datao|th dh/dh ©wF2] A7 9=
AAA9 2l BI51o] collngen 215e] @0l 2siA o Fol At olslol 2454t
FAES AZFAU A3l collugen el Dol ate) Folsmalel. oy dd s
FHEE A SmihEs oW dREe A Tk in v S 2
Al=ata elct
Figure 71: Fffcect of purplo cxtracts (PCEY an plasma glucoss in diabetic mico.
@0 co Tlol Ut T B dasae 245
5 %‘7-2- ol & wf dbodh Hixgle] Eelwinis
e ARt Aolth Bzt A4ble] Wetsl dojol 4l
& s ”. ] - R !
2 Z7Hd sEfeldem 4 7ol A Y S0 T EE
fes g .
2 A7Fol £ o ) YehE Rol405 At
: 4o Hest FEES A4 SeudTos 94y

Aldspagap A dwss AL 4 slcks in

vive &7 & AFsEa oltt

experimental weeks
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Figure 72: Bluckade

af THP-1 monocyte

ardhesion unto

cndothelial colls by

purplc corn butanol

cxtracts ¢ PCBR . Human

cndothalial colls

treated with normal

RPAT macium or with

human renal mesangial

coll conditional

medium containing 5.0

mil glucoss, H.H mi

glucose plus 27,5 mil

mannitol as osmatic

controls ar 33 mil glucosa.  Flurcescent calecin V- stained THP-1 monocvtos were addod
and co-culturad with 24 h-conditional medium-activatcd cndothelial acll.
dicrophotographs (3 independent experiments) vere oblained using [luorescence
micrascopy with fluorescont blue filter, Magnification: 200%

Figure 720 ufigt 72 33mi Z==¢! IJHR]CH«-’\-] mo%nng’i'll f‘l"||%"—%‘ 30;7{_} IJHO_JM Eﬁ_;"‘jUHZ]
3 H A

-
b2 el o] 4 T 2447)

feondi tional medium} S

X

2 algl o}Oﬁt} =2 A7 A2t Al 33m mesangial Ilaoﬂ}l 4‘Q%% P
Zuizlol shord Eahfal Al e 1 e T FAe ] & Jor r}. ol 7ol A4 %
4 butanol FHES AelstA U@ SHoF ofAE gt gz A
spof| REELRA] N EE 33w 2egle] gl B Eoll = ZbelkE] elaktt
ol JoF MUTBOT g AR ISAS FUL 4 Slekn Az
] A2 hutanol FEES Al ol EW AT 2T THAE Zpgha] 2 4=
e A H&Y 4 ooty 2o}
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HRMC conditional medium
33 mM glucose

PCBE (ugiml)
10

Figure 73:
cffcets

Ly \pl("w"l')ﬂ of

27.5 mi
_mannitcl ]

S e S A e 110 <D
. |

VCAM-T cndathelial

Bactn | A - O

L

mannitol
E—SEIEEtin‘ — —— WD — e ‘113 KD

CXProssion

rsactm‘ L

-

lvsateos.
" I oA
E-selectin

w

+ SFd, n=3

quantitaljve

]

expression (folds of control)
™~

col\s_
tronted with human

as Osmotic
[cvels of
measurcd by us
Representative blots
Lthiee independent experiments,

resul s

Wostorn blot data showing inhibitory
of purplo corn butanol cxtracts {PCRE) on

cl adhesion molooculeos in human

Human cndothelial colls

WP

renal mesangial coll conditional

medium containing 5.0 m glucose plus 27.5 mil

rontrols ar 33wl glucosc. The
" VOVWI-1 and F-selectin woero
I

shown are typical of

ing Westorn blot analyses with oo

The bar graphs {mean

in the hottom pancl roproesent

obhtained (rom a densilometer,

1 Values not sharing a lotter are difforent at P<O. 06
. Figure 730 gt 2%: 33 chiﬁ! HHZIN]H
mesangial  oolls 32 7F ofekst  pAWfz] (HRMC
conditional modium}E &35t o] A& & HLE| A = T?.24HZEHHM®PH iﬁinﬁlﬁ
g &4z shelnh 2 AT Ao Al 33md EEEOT 2] H mesangial collsolA] 4=43F %
ﬂuﬂzluﬂ oferE PHUIE A TS VOUF1D} Foselecting] WS bers] st of 7]o]
PAZpa butanol  FEwZ F2|otA HH o][g UHI wRE4oF oA Eglch
Figure 19efl4] A4 &4 butanol FFwee] T2 F2r5 o4sts J2 FEw=e] )
Tl FEe FAEaAbE ] HEE GAE Y] wiee s el olllew mEuton gk
Adetegdd S BRASE Z7|UAE FUY  dotn Aasy A4 &g butanol 3
Frae A WhEEEer d4™ FRARRIITAE AL Sle A "HEH
Tty T
HREMC conditional medium
. . L 33 mh glucose
Figure 74: Yestorn blot data shoving
\ . - - FCBE {uaiml)
inhibitory offcets of purple corn butancl ﬁ%ﬁﬁm 1 m %
~wtracta @ POCR o) SO I O e - H e |
cxtracts (PCRE) on oxpression of integring in — - Pr— [Er:
THP-1 monccytos, Human THP-1 cells wore troated - -
with human ronal mesangial coll conditional Bac“”‘- S S S—— 12 KD
medium containing 5.0 o glucose plus 27,5 ml S

manni tol ar 33 md glucoseo,
intesrin Bl and B2

ad by using Western blot analyses

as oamotic controls
The expression levels of
WOre moasur
with cell
arc typical of throo

B-actin pre

[ysates, Representalive blots shown
indopendent axpariments.
uscd as an intornal

+ SFi, n=3)

hottom pancl reprosent quantitative results

otoin was

contral in

the

The bar graphs {mcan
} P

Values not
difforent at P<O.05.

oblained (rom a densilomeler,

sharing a lottor arc

Figure 740f vlgF 1% 33m
CHRAC conditional medium)& =% U]—'—' o]zl
o

'C--.c -QSKD

poactin | D S -542KD

integrin BQ

I integrin p1
integrin p2

- - S S

expression (folds of control)

B e UHRIOHAI mesanginl ool s 34 7H afjergt A nfz]
< THP-1 ©h3Y

Yo W 244178 ohel

5}of

chl LB #algl steloh oo 14 2fo] 4] 33mﬂ FEro T A2 EH mes |ng|ul ~|||%0ﬂ A
P azelAol orE WUTL intesrin BISF B22] WU A6l ZrhalACh of 7ol
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HALZ L butanol FERS A B ¥ o2 UHE =rlE4A0T oA u] Tt
YA L4 butanol FER0] g2 28 AdA3te S R0 YT B
FRotE T integrins?] HHEHE AA St V] wlslex ZHEHEch ook nEde s
At Al e YR ZE FNARS 2ITHAE FHY 4 St Aduy K

; A e Eon ddy BRARZRI|UAE Ak dy gle AxE

Figure 75 \ttenuation of HIVEC axpression of VOW-1 and
F-sclectin by Tvk2 inhibition in HRMC conditionad media.
HRC were incubated in b bmmal /1 glucose plus 27, bome | A1
mannitel for osmotic control or 33 mmel 1. glucose, HUVEC
was troated with 20 pmol /10 Tvk2 inhibitor added to HRAMC
conditioned media [with dve) 27.5 mmol L manni tol and v
33 mmol /1. glucesc] for 6 h, Cell lysates wore subjecterd
to Westorn blot analysis with a primary antibody of
VOW-1, F-selectin, B-\otin protoin was uscd as an
internal control, The bar graphs imean L SE, n - 31 in
the boltom panels represent quantilative resultls obtained
[1om a densilomeler, Respeclive values nol sharing a

common lotter arc difforent at FO. 05,

Figurc 750 ufigb s1zb o Al b3t A M3E¢]l HRMC (Human ronal meosangial ool 12 33mid
[ 37l vferste] tesangial cel S WefhH - alefol ool
Foomedium S ool ZufmA ]
glotgich 2 74 2felA]l 33 st i
1 HoahfE M s VOG-, F-sclectin®] H#H & Arths] F2ISEeITh o 7le] 20umol /nl = 5
o Tyk2 inhibiter& 2[218H uf VOVIL, Frselecting] o] oAl e J1& #elstgir),
el

Twk2ed]

e

High glucuse conditiono

P
—_

AL O
sl

L

HUVEC (Human Lobilical tein Endothelial Celljof 2
oo

=

T A" mesangial ool condition modiumed] 4]

upebal, Fndotholinl ccll adhesion moleculcgl VOVI-1, F-selecting Jik family

ool wol TobsHe A4S stalstarh

—
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Figure 76: THF-1 cxpression of intcgrin Bl by Tvk?2
inhibition in HRMC conditioned madia. HRAMC were
incubated in 5 Smmol L glucose plus 27, hmmol L
manni tol for osmelic control or 33 mmol L glucuse,

THP-1 monccytns was troatod with 20 pmel /T Tvk?2

inhibitor added to HRMC conditionad modia [with v/ )
27.5 mmol /L mannitol and w/ 33 mmol /1. glucosc] for 6
h. Cell lysates wore subjectad to Yestoern hlot

analysis wvith a primary antibody of integrin B1.

B-\ctin protein was used as an internal control. The

bar graphs {mean £ SFA no= 37 in the bottom pancls
roepresent quantitative rosults obtained from a
densitometor, Respoctive valucs not sharing a commen

[ctter arce difforent at A0, 05,
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Figure 770 Histological staining of P35 shoving diminution of mesangial expansion in
dbsdb mice supplemnented with PCA, ‘The db/db mice vere wrally supplemented with 10 mg: ke
PCY daily (or 8 weeks, The db/m mice were introduced as control animals, Histuological
soctions of mousc kidnoys were staincd by using PAS roagents and counterstained with
hematoxylin, Fach photograph is roprosentative of four animals © The PAS intcnsity was

quantificd and shovwn in right pancl. Magnification: %400,
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Figurc 78: Shoving inhibition of CNCR2
induction in db/dbh mice supplomentad with
PCA. The dbh/db mice were arally
supplemented with 10 mg- ke PCA daily [or 8
wooks, The dbh/m mice were introduced as
control animalsa. For tho measurcment of
CNCR2 lovels, tissun extracts vare subjocted to Vestorn blot analvsis with a primary
antibady against CNCR2. B-\ctin protein was usaed as an internal control. Bands
represent 3 sepdrdle experiments, The bar graphs imean L SE n - 31 in the right panel

represent quantitative rosults obtained trom a densitometer, Means not sharing a commen

[etier dilfer, A0, 05,
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Figure 79: Westorn blot
analysis showing inhibition of
phosphorylation of Tvk2, STiTl
and STAT3 in db/db mice
supplamantad with POV The
dh/db mice were arally
supplomented with 10 mg/kg PCY
daily for 8 wocks., The db/m
mice wele introduced as a
contrel, For the measurements of tissuc levels of phospho-Tyk2. phospho-STAT1 and
phospha-STAT3, tissue oxtracts wore subjectod to Yestorn blot analvsis with a primary
antibody against phospho-Tyk2. phospho-STATL or phospha-STAT3. B-\ctin protocin was usad
as an internal control. Bands ropresent 3 scparate oxperiments. The bar graphs {mean =
sET in the bottom panel represent quantitalive results obtained rom a densitometer,

Respective values not sharing a comnon letter diller, #20, 05
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Figure 80: Immunchistochaemical staining shovwing the adhosion molecule TCVI-1 and the
integrin axl CNl1lb in db/db mice supplomentad with POV The dh/db mice were arally
treated 10 mg- ke PCY Tor 8 weeks, The dbi/m mice vere introduced as a control, For the
measurenenls of the [CA40 1 and CD1TL expression levels. histulogical sections of mouse
kidnoys ware immunohistochemical ly stainad using anti-mousce TCVI-1 and anti-mouse CN1lb
and staincd with a sccondary antibody of 3,3 -diaminohenzidinc-conjugatad 1gi ¢ Vi, The
scotions varce countoer-staincd with hematoxylin, The 1CVI-1 and CI11bh cxpression lovaels
wore identificd as brown staining.
Fach photograph is roprescntative of
four animals, Magnification: X400.
Tissuc oxtracts wore subjoctad to
Wostorn blot analysis with a primary
antibody against 1CVW-1 ar CTI11bh (R},
B-\ctin protcin was usaed as an
internal control. Bands ropresent 3
indepondoent expariments. Tho har
graphs {mean £ SFi1 in the right pancl
roepresent quantitative results
abtained from o densitometor
Respective values not sharing a letter

arc difforent at A0 05,
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Figurce 810: Suppreossion of the macrophaze markcers of (T8 and F4/80 in dh/db mice

supplemented with PCA. The db/db mice were aorally treated with 10 mgskg PCY for 8

veeks, The db/m mice vere introduced as a control, For the measurenents ol the CDB and
FA:°80 Lissue levels, histolugival
scctions of mouse kidnoys wore stainad
using anti-mousc CNHBE and anti-mousc
F4/80 and stainad with a sceondary
antibody of
3.3 -diamincbonzidine-conjugatad g,
The scotions were counter-stainad with
hematoxylin, The CDB8 and F4/80 lovels
vore identificd as brovn staining.
Fach photograph is roproscntative of
four animals. Magnification: %400, The
CT68 and F4780 levels wore quantificd
and shown in bottom pancl. The bhar
araphs {mean £ SFU) roprosont
quantitative rosults, eans not
sharing a commen

letier diller. P20, 05
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Figurc 82: Inhihiticn of MCP-1 {1\
and MMIP-2 (B} induction in  dbidb
mice  supplemented with  PCA, The
db/db mice vere orally supplemented
vith 10 mg/kg PCA daily for 8 wocks.
The db/m mice wore introducaed as a
contraol, Tissuc CRLPACTS WO
subjoctad to VWestern hlot analysis
with o primary  antibody  against
ACP-1 (Vi B-\otin protoin was usad as an internal control. Bands ropresent 3 soparato
cxperiments. The bar graphs {mean £ SFM1 in the bottom pancl ropresont quantitative

results obtained from a donsitometer. Tissuc MIP-2 lovel was measured by usin MIP-2

FIISV kit ¢Bi. Respective valucs not sharing a common lotter diffor, PO, 05,
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199 medium
5.5 mM glucose 27.5 mM mannitol

33 mM glucose

human renal mesangial cell conditional medium

33 mM glucose
purple com butanol extracts (ug/mL)

5.5 mM glucose 27.5 mM mannitol

Figure 84: Repreoscntative images showing cnhancing affects of purple corn butanaol
cxtracts on cndothelial tube tormation. Human ondothelial colls plated onte matrigel
wore treated with normal ML99 medium or with human ronal mesangial ool conditional
medium containing 5.5 m glucess, 5.0 mi glucoss plus 275 m mammitol as osmotic
contrals or 33 mil glucose, \ftor 12 h incubation with 1-20 pg/ml. purple corn butanol
cxtracts, colls wore fixed and microphatographs {3 indopendaent expariments) werc
caplured, Hagni lication: =200,
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