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Abstract
Diabetic mellitus (DM) is caused by abnormality of insulin hormone, leading to hyperglycemic
condition and microvascular complications. DM condition seriously conducts to destruction of
important organs, systems including microvascular architectures such as in liver, kidney, eye, and
nervous system. Regarding the research’s objective , curcumin, principle of spice turmeric, were used as
dialy supplement (200mg/kgBW) in order to decline the cell and tissue destructions and reduce
microvascular complications in liver of diabetic animals induced by streptozotocin. The research
methodology was preceded by histological technique at light microscopic level, scanning electron
microscope with vascular corrosion cast, and investigation of both quality and quantity analyses. The
results demonstrated that there were pathology and destruction of liver cell and tissue, especially liver
microvaculatue in diabetic animals. Interestingly, liver blood vessels revealed higher and expanded
sizes large artery (C=518.0, DM=918.0, DMC=392.0 pum), medium artery (C=75.30, DM=214.70
DMC=79.50 um), and arteriole (C=28.50, DM=57.12, DMC=28.08 um) and increased blood volumes
compared with control group large artery (C= 21.08, DM=66.21, DMC=12.07 um3) , medium artery
(C=0.45, DM=3.62, DMC=0.49 um’), and arteriole (C= 0.06,DM=0.26,DMC=0.06 um’). Fascinatingly,
liver cell and tissue, together with microvasculature became regenerated and repaired in to healthy and
normal characteristics. Moreover, the new development and neovascularization of new nourishing
blood vessels have emerged and presented extensively. Therefore, efficiency of curcumin treatment
beneficially repaired and regenerated liver tissue of diabetic group, redeveloped the liver microvascular
complications. These results demonstrated the potential use of antiangiogenic curcumin as a novel

therapeutic agent in diabetic mellitus.
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Study design

‘ Male Wistar rats

NSS Injection

STZ Injection 50 mg/kg ;i.v (tail)

Curcumin + Corn oil feeding

//'

Corn oil feeding
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200 mg/kg 3ml /kg
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1@ portal tract (portal triad) %4 1@51 Oxygenated blood INLUUYUIVDY hepatic artery 31NN
a A A 9 o . R A . ~ I a ~ 1
UIIUDU zone N 3 92 1NANY Central vein BN poor oxygenation LAY zone N 2 Lﬂuu‘mmmg

F$NIN zone 1 N1 zone 3 (JUNID)

v =
1.2 ANV (Q‘IJVI 2-6)
= o dy A o Yy 9 J ! . . !
fl]'lﬂﬂTiﬁﬂ“H'l?lﬂH‘m$Ll!’EJLEJ@Glﬂjﬂﬂicﬁﬂa@\iﬂa‘ﬂiiﬂuuﬁﬂﬁ'ﬂ\i (Light microscope ) WUIN
v dy d’ (% 1 d' = 1 1
anvaziloeal lurynauIIMNIUGUN 2) Banuuanannyy lunguaiugy
4 . dq v . 2 = A A :

GUN 1) vaznquuMUN 1 curcumin  (JUN 4 MwamsANET e TuMy NI
1" o . . . vy zg ~ =
NWUNANHULUDN Central vein (V) 18 Sinusoid (S) V&1HUYUIANINUU (qﬁjﬂ'ﬂ 2 A,C) azuns

.. A 2 AW I . .
AT ANV lipid Tu hepatocyte (31]“]/1 2B) 39any sz membrane bound vacuole with periphery

[

. '
nucleus L0g hepatocyte VIFaal pyknotic nucleus NUaNYUL small nucleus, condense Hag

vy 9
(X v

.. .. ~ = = A A A o A
basophilic staining (gﬂﬂ 2 B,D) $UAANNIN1ITNIUDLEYD Uuugﬂ'i/nﬁTlelﬂiﬂﬂﬂTJ%ﬂﬂﬁ
d' = =KX o dy d’ (4 1 g’; 1 = [ 1 1
WOANHIONANHUSIUDLYDAUAIUNITLUUN zone UVDINN 3 NQV WSeuneununy N GEY
a2 < a ~
mm3m%ﬁﬂimmeummmﬁammq1u sinusoid A33VILIWU zone 3 T]E%If]ll‘if]‘ﬂ Central vein
I3 ' A A = dyc:y' = AY Yo dy Y a
VTUIUNINNIINQNDU (gﬂ‘ﬂ 2 C) %4 zone 3 utﬂumnm‘ﬂ”lmu oxygen WUAGIUBYLASING
9 v
ischemic injury 18418 4ONINUULAINDI V5198 portal tract YDINGUILIHIU (FUN 3 AB
a 1 o ' d a
e D) WU white blood cell ¥UA Lymphocyte INENaNnNlogy Llﬁﬂﬂﬁ\iﬂT}gﬂWﬁmlﬂﬂ
' Y
Inflammatory change (283N Collagen fiber YSunuiaeudanuiwnaIuasausn portal

v Y
tract c?immaﬂﬁqaﬂymgmim@ fibrosis mamnmuﬁ’am%uﬂu
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[ a 1 { o 4 4
ﬁﬂHﬂ!$Wﬂ1‘ﬁﬁﬂ'}WﬁL!ﬁﬂﬁaﬂ inflammatory condition ﬁlﬂuﬂfﬂﬁﬂ ﬂTJﬂTiﬂ!‘lJﬁWﬂ;]L“]iﬁa
) {a o o w ] ]
lymphocyte  $1UAUNINNNATIZH IUAMTIIve109g91a8  lymphocyte 191U IMNTNOGTLHIN
a A a . . ~ dy a
UILINUVDY portal tract (3‘]]1/] 4,6) UILIMUIDUC) terminal portal vein (3‘1]1/] 5,6) UDNIINUNYD
Y A ) I o a
ANINUDA fibrosis ﬁU\?U@ﬂIﬂﬂﬂWﬁlWMﬂWiﬂuﬂl@\‘] collagen fiber L‘lJummumﬂmqmwm portal

tract (g‘ﬂﬁ 6)

: . 4
1.3 DRUIIHINU + curcumin (gﬂ‘l/l 7—138)
A, a ¢ o v @ X A o A g
Wehmsannzanyue Inssaiwvessaduazitowednlunguinilu
W NUd 1850 curcumin (319 7-8) UsinglaseadelassawdnmsiSuanmdigang
Und tanald 1aen1sUaNYULUD central vein, sinusoid , portal tract 1A% hepatocyte NAA AR
o 1 a o v
nunguaranlun1IzUnA ABANBWL Y hepatocyte [589ATU hepatic plate 1Azl sinusoid
Y = g <3 ' . ' o K A o A
unsnegnall (U0 7 A-D) HuU1921I W12 curcumin - @WITDFIBTNB UTHOITOADN
H a o 2 o o ) a '
wasunlasldlunmzmafawimnuldnduundyuamidweegaihldanniolnsizd la
[] o =3 Y A Y 1 a 4 dy A o a . A 4
P NFAUDI IaTaa g1zl nAveuaduaziiiooduUTIIM hepatic  plate NBAE
hepatocyte N3 HUARTEIAUTA UNMTTLAUVDIET glycogen 81U cytoplasm iaadlagnisan
= 9 9 = . ~ 9 a A .
AUAUTUUDINITIONT cosin (U7 8 : H) nazlaseaininavoinasadon central vein Hag

sinusoid
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= A A o '
p| 10 1. Light micrograph (H&E staining 400X) mm%ﬁwmnqu control.

3 j 4 U §
MW A e C meaﬂymzmmmmﬁa@m ﬁﬂigﬂ’ﬂﬂﬁlﬁﬂ central vein (V)
a AA o I3 v & o X
U Hepatocyte (H) Ny iy Large polyhedral cells ﬂﬁzmaagm"lﬂiuaﬂymzmm Hepatic plates
v Y
Fauwade1ndl 2 unfdea (gnesY ) AIUVN sinusoid VLUNTNOYILHIN Hepatic plates . 1N B
LEANUSII0 Portal tract H9152NOUAY artery (A), Bile duct (B) uazuvusniivuialvgingalugilae
2 g ' 1

Terminal portal venule (PV) Faduuunann Hepatic portal vein, A1 D UFAINITUUL Zone TEHIN

o < % < a {1 § @
Portal tract (PT) NU Central vein (V) 1813l 3 Zone &4 Zone 1 Lﬂumnmﬁagiﬂﬁ’ Portal tract N1 1451
oxygenated blood 310 Hepatic artery PINNNUTNIUOU Zone 3 i]%ﬂtﬂﬂﬁl Central vein 4% Poor

I a { ] J
oxygenation Q& Zone 2 Lﬂumnmﬁegizmn Zone 1 llaig Zone 3
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=t 9

= . . .. £ 4 o ! Y I 1
g‘ﬂ‘l/l 2. Light micrograph (H&E staining 400X) Luawa@]mmﬂqwgﬂﬂimuﬂlmﬂmmmm (nqu

Q

DM)
o A A o 4 . . e
AN A Uag C meaﬂymmmmm%ﬁu ﬂﬂigﬂﬂﬂﬁjﬂ central vein (V) Lla¥ sinusoid N

2 o . . 2

‘llfan‘llu’lﬂﬂ'ﬁHﬂ‘Uu wmﬁmﬁammamummniu sinusoid (Qﬂﬁi%’) NN B HANNTHETUUDN
. ' X o <3| . . .
adipocyte NTNTEHIN hepatocyte Falanyaeiili membrane bound vacuoles with peripheral nuclei
o 2 S A i 2 Ao . a
(1129NATY) hepatocyte V1UFAAN pyknotic nuclei (P) FINANYUE smaller nuclei, condense Lagaad
basophilic 71N D LANINITLLN Zone 5EHIN Portal tract (PT) N central vein (V) Azl pyknotic

nuclei (P) U9 hepatocyte
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I Y

= :&l 4 (4 ' 1
51U 3. Light micrograph (H&E staining 400X) ti{eitoduvesnguiignaszdulmiflunnvnu (ngu

=

MWLHAITIUYDN portal tract (PT) AW A, B 1@z D udadaIU portal tract (PT) 9

aa

<
1/52n9UAY terminal portal vein (PV), LlUHIIN hepatic artery (A) 482 bile duct (B) Nuadiadon
Y [ H v
Y17 (Qﬂf’ﬁ%) Lmiﬂagc?mmmﬁamaz inflammatory change . 710 C L&A collagen fiber (C) ITEN

2 -
UINVUATIVITLINU portal tract
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A A A o ' A
gﬂw 4. 9WUY1Y Light micrograph (H&E staining 1000X) ﬂl@ﬂluﬂlﬁﬂﬁuiuﬂqu DM ﬂgﬂﬂizﬁj}uiﬁ}
I
Wy
I Y I 1 A J g
YYIINWINNTINLAN (Inset 1)1ﬁ!ﬁuﬁjuﬂl®\1 portal tract (PT) NUL¥AA lymphocyte (@NATY)

unsg ﬂ’fJgJ:GTNLLﬁ AN inflammatory change PV f19 terminal portal vein
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= .. A A o oA
gﬂ‘t’l 5. MNWVYY Light micrograph (H&E staining 1000X) ﬂlﬂﬂtuﬂlﬁﬂﬁﬂﬁluﬂquﬂQﬂﬂi:i{l}uiﬁ}ld U

WM (MY DM)
< < U a
VIATNIINANAN (Inset 2) WHAHUTIUVDA portal tract VINIUTOUY
v & Y f v
terminal portal vein (PV) NHiwaa lymphocyte (§NATY) HNITNOYFIAAININIIE inflammatory

4
change. H AvIYAE hepatocyte
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A & A o oA
sdne  nwue Light micrograph (H&E staining 1000X) ﬂlmmmﬁﬂﬂuiuﬂqwgﬂﬂimu

U

WM (NN DM )
VIANIANWAN (Inset 3) IHITUTIUYDI portal tract (PT) N1UT2NOUAIY terminal
A A 2
portal vein (PV), 4UUIN hepatic artery (A) 118 bile duct (B) L&A collagen fiber (C) NNWNNINVYU

@39V portal tract
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Do

L 4 o ' A
gﬂ‘t’l 7. Light micrograph (H&E staining 400X) mmﬁa@mmﬂqn DMC mgﬂﬂizﬁu(’lﬁ’ﬂmmmm

uaz"lﬁ’i" U Curcumin

Il ]
A o A

Q &l . . .
AN A 1AL C UFANANHUSUDIUDIYDAD ﬂﬂizﬂﬂuﬁlﬁﬂ central vein (V) 118% sinusoid
A i ' A A (=] . = =
(S) NNINBYTL1119 hepatocyte (H) Ni59@2NW U hepatic plate . MW B L@AIUTLIN portal tract B4
Us¢nNoUAIY artery (A), bile duct (B) taznyusntvuialuaigaluzilfe erminal portal vein (PV)
L g ] 1 o
Faduuvnann hepatic portal vein NN D LHAINITLLN zone TEHIN portal tract (PT) NU central

vein (V) 18151 3 zone
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4 A A o ' : oA
gﬂ‘ﬂ 8.  Light micrograph (H&E staining 400X) warauily mmﬁaﬂummﬂqn DMC G']?Ql‘ldjuﬂquﬂﬂﬂ

U

©

d U
nszgauliithuuvauuag 1850 Curcumin

< @ A A o a4 Y .
NMNVYYINNINLAN (Inset 4) UAAIANHULUDUUDIEIDAL N1sznounae central vein W)

[

{ [ 1 § @ <
1A sinusoid (S) ‘ﬁ!mﬁ’ﬂﬁlgﬁzﬁj’lﬂ hepatocyte (H) NiFeeR N hepatic plate
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o

2.msanylassadisvesnasadeaB e niia szduganssandidnasouriindensia ves

Tnsea319veaviaenaeniie JuIzAL Vascular corrosion casting / Scanning electron microscope
. £ . . o day I 1 v v A Yo %

techniques IH#U liver mlcrovasculature114661’37]1]’381!1]14!‘1]114’31u‘n’mn@mmz%’m‘vﬂﬂiﬂmﬁ‘imsﬂ

Yy v .
1a3938 curcumin

[ @ =) g’; 1 é 9 1 1
anbuz Taena 1Jveelnsaraonaen (vascular cast) Yoanyna 3 ngu a3 1dun nguarugy

1 1 . I} v v d' é A o v dy
NRNULIUTHIIU LA NYNILINITU + curcumin Llﬁﬂﬂmﬂﬁﬂuﬂﬂgﬂ“ﬂ 9 FIUANHUSAIU

2.1 NQNAILAN
dnbuzvedlnsInaoaldon U3 medial lobe VOIAUHY WU UNIINTLIWUBINADA

doaludnvazdnanily Aelins uannavieuvusvesnasadenainlva laidnGua 10 A)

QU
Yy

=2 Y Y Ia ' 13 9y A A A a o
HAZIINNMITANHIAIYNADIYIANTTAUBAAATOULUUTDINTIA WUIN WuawasaninunIsey
A J A A < . A o ~ <]
(E‘IJVI 10 B,C) ﬁ')l!ﬂﬁ?f]ijﬂﬂ@ NADALRDAVUIALAN (arterioles) wuanyuzdawisenantay
P

ST !

=3 [ A
WHAUITYULFUNU (ETJ‘VI 10 D)

2.2 NN AU
Y
WU'J’]ﬁﬂ‘]&Iﬂ!gGU@\?Iﬂﬁ\?W'ﬁ@ﬂlﬁ@ﬂ i]zﬂ’aueﬂjwqriﬂmﬁu Tﬁjw’auazwmuuumnmmqu
1 { 1 { 1 4
AIUANLDL NGNILIHY + curcumin (U 11 A) Andsvnaduriigudnannvesrasaaon lu
501 large arteries , medium arteries 1ag arteriole NYU1A THANNNGUAIVANLAL AYUILIHIY
Y
+ curcumin ﬁuWJﬂl@dﬂﬁﬂmﬁﬂﬂiﬂﬂJﬂizﬁﬂ large arteries 1A% medium arteries ApUT G BULA
A @ A <3 . 1A o @
naoalaealuszAUaoAaoAILIAaNUsZIAN arterioles WUNUANBUZVDIYUIY 188U
. . A A v A g & v v i~
(blind ending) (E‘lhﬂ 11 B,C) 1998189 WUNNUINADAQDAVUIAQNUUADUUINUNILALIET
1 H 9
ade il FaaasdnUz Y9 vessels shrinkage (3UN11 D) uoNIINUU ATIVSNVVDINAOA
= o = a A va A S Y 1 4 =
DALLANTS AL artery wimsinanaoadenton Iniinauuy mlumuifumgmﬂﬂmﬂﬂﬂmaﬂ
szaa 49.43 um (g‘ﬂ‘ﬁ 12 A,B,C uag D) HEAAIDINITINA neovascularization of blood vessels 114
A~ A dy dy A A 3 Ay Yo = =<
AMzwIMNUNIMsnaaen linewuilee nvasadeaviialani lasuaNuTe1e 39

A Idy = 1 9 ~ Y 1 [
waamaameﬂmmzuaﬂymzﬂauwmmuammwuﬂu
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2.3 NQN 1% + curcumin
anbuzUeInTIaDAIAeA JaNYMULNITNIZIBVOIHADARDARDUTIIAMIIAUNGUAILAL
1 Y] A A 1 9 1 1 < 12 9 A
AnnuasInllsnaasa@eane MU Tagmmzuyuaan uallSnaissniuie
= v 1 d'
MEUNUNQUIIKIY (31N 13 A)
1 4 1 4 [
AundovadurIgudnanueIiaadonlusgal large  arteries, medium  arteries LAY
. Y A o 1 o a 1 9 = = = @
arteriole 9¢ IndiAganunguAIVAN TuszAY artery AIROUTNGHY tazlinvduilussauvaoa
A ] . ] ° A o ~ ] A g ° '
[APAVUIALAN (arterioles) 1AN9I1UIUNN VanvazarsFananuazuannuiudiuiuninni
H Y H
nguAIDAN (317 13 B,C uag D) wennntunuNLMsnarasadendon Inuiuanesnuiain
A = Y 1 4 A A =
viapAReALAd (artery) NunadurnguIna1 lagmasszana 26.72 um (317 14 Auaz B) nazi
A 5 A A v v Jd 1w A R 1 A
HYUINARARBAIIN NIBNEABIBNIANNUTRENDaoAIaDA MY 992328 1UNI5INN blood
Yo X A a L g o ] ¢ = =
supply 1MinUtleednN1aHienIy Nvnaduimgudnaidlaginasilszuin 33 pm (3UN 14 C

1ag D)
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5179, Tasanaoa@on (vascular cast) VOIADUTIIM medial lobe VoINY 3 Ngu lauA  Control

DM 1ag DMC nouIAdoy AIR10as00due9519nod (Gold coating) WUIIAGUILINITY
v 9

(DM) i dnBUzYDINADAROANMARITUNTT LAZHADAIADARAD UL IIHUILUUNIINGN

duq uaziio 5euHisusznINN NQU Control AU DMC WU AU DMC 92 ilau

<] a X 1 1
Lane ﬂlﬂﬂﬁﬁﬂﬂlﬁﬂﬂ!ﬂﬂﬁuﬂ”lﬂﬂ'ﬂ nau Control
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lak

B

3UM10.  Vascular cast ¥o41apAADAA1UT I medial lobe YBINY NN Control
MW A udalnsaraoaldon (vascular cast) NOUIAADUAIAIGAZDDIVDITIA
N3 (Gold coating) SEM micrograph (N1W B,CiagD) HEAIANY UL VDI aRAADA 11
U aaAa =

{ @ < [
A artery NUATOU (MW B uaz C) 1agIzal arterioles (waamﬁaﬂmmmaﬂﬂuaﬂymz

Und NamaneiFeudn (0w D) Bar = 500 um
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g‘ﬂ‘ﬁll. Vascular cast Y991 a9Aa9AAUUT I8 medial lobe VDINY ﬂf;jm’]ﬂﬂ’ﬂu (DM)
MW A uaAIATINanAIAenA (vascular cast) NOUIAADUAIAIGAZODIVDITIA
N93(Gold coating). SEM micrograph (91N B,ClagD) HEAIdRYUTYBIranAlaon U
o . A <3 A o v . .
520 arterioles (VOOAQADAVUIALAN) Wﬂllﬂluﬂiuaﬂﬂmzﬂfﬂﬂﬂu (Blind endlng) Lagan
1 o <3 1 { o
fﬂWsUfJ”IEJDW”]J'J”IWuﬁﬁﬁﬂﬂla’ﬂﬂﬂlu']ﬂ!aﬂﬂ@u%ﬁﬁlﬁﬂ’)uﬁ}ﬁ ﬁﬁﬂﬂﬂwﬁl}ﬂfi vessel shrink.

NN B,C. Bar =500 um, HIW D. Bar = 100 pm
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1@k

laku ¥

SEM micrographs VYDINABALADAALUTIY medial lobe VDINY mjm‘mmm (DM)
Y
MU A uaasnsiNavasadonson vy (@nAs®) (21w B,CuazD) NINVeY
ANYAUL VDIV aoALAR AN IHUNTANYUZADUTI9UTY (Shrink)10NBONIINUTLIVUUD I
NADAIABALAITLAL artery FULTAIDINITLAA neovascularization of blood vessels b
Aa A Et A A
anzinvNnuRimsnahea l1i@eqiiede A A. Bar =500 um, W B, C uag

NN D. Bar = 100 pm
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3‘1]17]13. Vascular cast Y991 a9Aa9AAUUT I8 medial lobe VDI ﬂ’cjmmmm + Curcumin
(DMC)
MW A uaAIlATINanAIden (vascular cast) NOUIAADUAIAIGAZODIVDITIA
N©3(Gold coating). SEM micrograph (7 1W B, C uag D) HEAIaNYUZYDINanAaon 1y
o . = <3 R A v ~ 1 9 Y @ 1 1
3¢9 arterioles (HadALADAVUIALAN) "“]NJJﬁﬂ’]&JﬂlZ’]JﬁTEJL'iEJ'Jﬂi’J‘IJGUNﬂﬁTEJﬂUﬂ@iJﬂ’Jllﬂll 39|

1 [ { < 1 '
L!@Iﬂ@INﬂuﬁiﬁﬁﬁﬂ%ﬂ”lmﬂl@ﬁﬁﬁ@ﬂlﬁ@ﬂﬂluWﬂLﬁﬂiﬂﬂﬂ'ﬂﬂﬁ]Nﬂ@UﬂM. Bar = 500 pm
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;sﬂ’ﬁm. SEM micrograph VDI ADANOAADUI 1IN medial lobe VDI ﬂtcjmmmm +
Curcumin (DMC)
MW A 1Az B uaaimsinaviasadonniiienlviuainvasaaoniad
a 3 A A A a oA
(artery) (@NATAVII),NINCUALD nJuumuwaamaaﬂmaﬂiwu‘ﬂmimumﬂnaaﬂm
14 [

v W @ ] @ o
duniusegnuriaeaaenlng (AONTUNTAAL) NN A, B. Bar = 100 um

NN C, D. Bar =500 pm
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= ~ a A A v A o
4. ﬂ1§ﬂﬂ‘H1!TJ‘%EIﬂ!ﬂﬂﬂﬂ1§!ﬂﬁﬂu!!ﬂﬂﬁsﬂu1ﬂ uag ‘le3“mﬂlﬂﬁ!ﬂﬂﬂﬂl’lﬁﬂw1uﬁaﬂﬂm@ﬂ511'03?)’38]33
% d' o | Y A :‘J (v Y 1 =) | .
Ay ‘Ylﬂ'l!!‘ﬁ‘u\‘iiﬂﬁﬁﬁi]@ﬁﬁﬂﬂ!ﬁ@ﬂﬂﬂﬁ]uizﬂﬂ "lﬂ!!ﬂ ﬂﬁ@ﬂ!ﬁﬂﬂﬂlu]ﬂiﬁi’g ( large arteries) vin@a
A . . A < . o dat I v
@9AVUIAINANY (medium arteries) UaZviadaladalan (arteriole) Tudadinienihuuinnugig
' 1 3 Yo v Yy v .
ﬂﬂ‘M!!ﬁ$‘U'Jﬂﬁvlﬂiﬂﬂ1iiﬂ‘lel1!!ﬁ’3ﬂ3£l curcumin
) A A = aw & v ~
ﬂ1§1"]ﬂ‘1ﬂﬂuﬂ1ﬂN PC-based - morphometry {NBNITANKILIAE ﬂmﬂumuﬂmmwuazﬂimm
. . . . A ~ [ [ 9 a 4
(quality and quantitative analysis) ¥94viaoaoan luoderzauTasldszuuTdsunsunouninos
A A 1 . A (XY 9 Ia g I
NUBDIT Morphometry analysis system wﬂizﬂa‘uagnunami}amﬁﬁumaﬂm’auuuuam
A31A MIATOEMMFITDITANUTIIN liver  microvasculature 1110137 JATIZHUAE
~ YRR s A A A ' ] A A a
L‘Lr%fJ’UL‘VIfJ‘ULﬁ‘LlW']uf]fuﬂﬂaTﬁLLaZﬂiMTﬂ!"U@Qla@ﬂﬂhlﬁaﬂWu‘UﬂﬁTﬂﬁﬂﬁiNﬂa@ﬂmﬂﬂ‘Vl‘]JiL’Jﬂ!

awszan ldun vineadeavuialvg) (large arteries) WaPAAOAYUIANAN (medium arteries)

A < .
HAZHRDAaDAVUIALAN (arteriole)

a J a 4 9 9y
Az luldsunsuneuiines TuATUMTUANIYLILAZYUIATDI TATITA TS
A ' o  da = ' ' 1Ay Yy o Yy 9
voanaoaraeavaa1e ludaindoduivnuseneutazsain ldsunisinymdiaie
. A o ~ 9 A & 9
curcumin (Tablel waz3lh 15) Mmsulseunonyualasiainerasa@eanIaINIzAUVD
9
238ITAUNDI HADAABANIEIUIZTAVYDINGUAIUAN  NGUILINITY AGUILIHIIY-+curcumin
= 9y ] 4 ~ [ A 1 . I
U 1. vnaduruguInaanIzaUasaaeavua vy (large arteries) YU 518.0, 918.0,
o w ] 4 A o .
392.0 Um iy 2). vunaduiiuguinaniszauiaoa@earuIAna1 (medium
<3| o w ] J ~ Y
arteries) 111 75.30, 214.70 ,79.50 4m awd1ay 3). vmnaduriugudnaniiszauiaenaen

VAN (arteriole) 13J1 2850, 57.12 , 28.08 Um AINAINY

a g A = =3 A A 1 9 A A A
MNMIARTIZHABILEIDNS Mo udea Inaiuves Inseadanasaaoanusua I
sean ldun viaeadenvuialng) (large arteries) HADAROAUUIANGI (medium arteries) A2
A < . o I I ] 1 ] A Yo o 9
WaoAReAYUIAIAN (arteriole) Tudaintheidlunnuriesneunazsei ldsumssnymgda
A28 curcumin (Table 2 uaz U 16) siimsuSeuioviSuavesdoan Inaruveslnseadie

[ 9
HOOANOANUTNUAITZAY WU HADARDANIAINIZAVYDINUAIVAN  NGNILIHIU NYX
. = A ~ 1 A [ = 1 .

WY U+curcumin U 1). ﬂ?mmmmmew‘lﬁamummuwaamaammﬂimg (large arteries)

I 3 o w S A A ] A @ A
Wy 21.08, 66.21,12.07 4m’ mwd1ay 2).5mmveudoai lvaiuiszauvasaionuiia
. . < 3 o w = A = ' ~ )
naN(medium arteries) 11U 0.45, 3.62, 0.49 Um’ adiay 3).5mavesdeai lvarunszay

A < . a3 3 o w
VaoalaeavuIaEan (arteriole) 1 0.06, 0.26, 0.06 Um  fUANAY



Table 1. The average diameters of large and medium arteries, and arterioles in control (C)

diabetes (DM) and diabetes treated with curcumin (DMC)

Diameter of

Diameter of

Diameter of

Large arteries Medium arteries Arterioles
(um) (um) (um)
Control 518.0 75.30 28.50
DM 918.0 214.70 57.12
DMC 392.0 79.50 28.08
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Diameter of blood vessels (jum)

1000

|:| Control

B pm

B pmc

Large Medium Arterioles

arteries arteries

gﬂ‘ﬁ 15. The average diameters of large and medium arteries, and arterioles in control (C)

diabetes (DM) and diabetes treated with curcumin (DMC)



Table2. The average blood volumes of large and medium arteries, and arterioles

in control (C), diabetes (DM) and diabetes treated with curcumin (DMC)

Volume of Volume of Volume of
Large arteries Medium arteries Arterioles
(cubicmicrometer)| (cubic micrometer) |(cubicmicrometer)
Control 21.08 0.45 0.06
DM 66.21 3.62 0.26
DMC 12.07 0.49 0.06
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Volume of blood vessels

(Cubic micrometer)

|:| Control
B pm

B pmc

Large Medium Arterioles

arteries arteries

3 1/7i16. The average blood volumes of large and medium arteries, and arterioles

in control (C), diabetes (DM) and diabetes treated with curcumin (DMC)
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< Y Y Y A v o LR g Aa
msveiilumsaua ludmlsannig Mdunshes curcumin Fuiluaisiogly
Y

T MT%ﬂH'ILﬁ@ﬂ'liﬁi’Ji]ﬁ’E]iJLLﬁ%%Lﬂﬁgﬁﬂﬁa@ﬂ'l’J%Lmjﬂ"l?}’E]usUﬂﬂﬂﬂ@ﬂlﬁﬁ]@‘ﬁﬁﬂ N3

=2

i1 Yy
v A

au A o o ¢ A ¢ ¢ a o a &
g fJuL“IffJiJIENﬂ'JHJﬁiJWl!‘ﬁﬁ%‘Vi’J'N’J‘l’]fﬂﬁWﬁﬂﬁﬂWﬁLlWﬂﬂL!ﬁ%’JﬂﬂWﬁWﬁﬂﬁLﬂﬂIuIa‘EJW“L@WH‘V]N

4 g A A o o 9 A = A A w o
LFAQULASIUDIIDNDIYICAVILLAS Iﬂﬁ\?ﬁﬁ']\i"’llf)\‘]ﬁaﬂﬂm@ﬂﬁhﬁgﬂﬂulWaL'JfJUIﬁWﬁﬂfJ'JfJ'Jgﬁ‘U

= = a d Y d A A [ Y v da
ﬂ1ﬁﬂﬂ‘HH‘]J’%EI‘IJ!‘VIEI‘]J‘VI"IQi]ﬂﬂ"IEI’Jﬂ1ﬂﬁ1ﬁﬂiﬂlﬂx‘iiﬂix‘i’di1Ql"’liﬂﬁ!!ﬂ%!‘l—!ﬂ!ﬂﬂﬂ]ﬂﬁﬂ?ﬁl?%ﬂ‘u 11-!%1’9]’37]

e Ny uF 9N HIaZ B 19N 1ASUNSSNHINAINIYES curcumin

Av a a 4 4 g 4 1Y) o
panmsIteNiumsAnyInganeImamaasuesInsead wiraduaziiowoveeioizau
9 A = A A o o o A I
way Inseadwvesnasadonluszuy lvaieulatiafedozduludainthadwuinau

1 [ ] - Yo [ Yy Y . 1 VoA 9 Y I
FNNOUNAZ TN 185 UMITNHUEINGA5 curcumin WU nguAgnnszdqulmiu 1u1va1u
1 dy A (Y a A [ a a 4 dy A 9
(Ngu DM)  tHoIBRALUEAINIITANININEINUANVAAY AV IYaaIazloIEe Tnardy
Y
1299 central vein UAZUBUADA liver sinusoid IMIVIUUIATHYWINTULAZWY  red blood
cells SIUAUNIATINMNTNOGNUANHULNITADUAUBIVDINITONIEY (inflammation) IaTin1s
A ] 3 °
YR IEARIIARBAYI lymphocytes MIE319L1AMI AL TUUDA collagen fibers (HUT1HIUNN
dy A o o o d @ 1 a aA o .. ~
Tuillowedy d M5 UaaAL hepatocyte UIUBNANUAAUNA UaNBMUZVD cell injury lagiing
a a = I . . 1A 9
wasuutlasvesiiundea 1t uiuy pyknotic nuclei tagwuNiMsaiaazMsazANYIANT
CY ) J o dyw = o . o A
Twifusmnunnluwaday wonaaldmulSaveuyad vy adipocytes 91UIUNINNAN
WALAUUNTNTZHIN hepatocytes
) @ U A 9 Y I Yo . ' 1
dmsungunaassngnnszquliiuwivauues 1850 Curcumin  (NgW DMC)  Wun
9 dy A o oA 1 = & Y Aa A Y A
Tassaeiiooauiimssouusunazimsluanimdrganiizilnd lashnduidon central
. 1 . . . <3 v @ 1 1%
vein 11AZ110 91009 liver sinusoid HviaanaazianMnduuIAAIeARINUNGUAILAN BNHME
1 a o 1Y J o [ @
VYDINIADUTUOIAANIINA inflammation AAYPEAY S1HTUIFAAY hepatocyte YSUANT1nd
a s a o A g a <3| a . o =
gazdnd UmsGesdantuszieuiluilnAves hepatic plate AaNHULVDY hepatocyte UN1T

indeaauta wioulimsnaumazauaisyszin glycogen Molu cytoplasm  AuUFUNGY

ALY



o

= = a d v A = a d'
ﬂ1ﬁﬁﬂ‘lel'l!iﬁﬁlllmﬂﬂﬂ1ﬁi}ﬁﬂ1ﬂ)ﬂ]ﬂﬂ1ﬁﬂﬁﬂ]ﬂﬁiﬂ‘5Q’dﬁNﬂlﬂﬂﬁﬁﬂﬂmﬂﬂiuﬁzﬂﬂ"lﬂanﬂuiﬁ‘i‘iﬂ‘ﬂ U

o dan 3 1 ' \ aY Yo % Y Y N
ludaiftheaflwinvnusisneuuaz 5190 1A5UM SN Ia208a13 curcumin

@ o

a aa a d a 1
ﬂ'lﬁﬁﬂ‘kﬂiﬂi\‘]ﬁ%?ﬂﬂl@ﬂﬁﬁ@ﬂlﬁ@ﬂL‘FﬂﬁWﬂu@ FTAVIANTIAUDIANATOUTUATDING 1A UDI

q

[ J

Tnseadavesnaeadonietoivdy Tasldinaiia Vascular corrosion casting / Scanning electron
. . o I I ] 1 ] ~ Yo [ Y 9
microscope  techniques 11!?(@]'31/]‘lJ’JfJL‘]JLlL‘]J11’7’)']1!61)")\1ﬂ@ulmz%”)ﬁ“l/lllﬂi‘ﬂﬂ1iﬁﬂ‘]eﬂllﬁ’)ﬂ’)ﬂ

curcumin  WUNNGUAIURUTANEAUZVRInTIMaRAIREAVRIA LYY WU luanyuznan 11

1 4
= = 1

A~ 2 A A ' ] I Y A AA A
ﬂ’é]llﬂ1illﬂﬂﬂﬁﬁﬁﬂuﬂluﬁﬂlﬂﬁﬁa@ﬂmﬂﬂﬁﬂ']ﬂcl,ﬂﬂulllﬂmﬂ Tﬂmﬂumma’awuwumwﬂu aIu
= A < . a A o = <] j} a a
ﬂﬂ"lflq@]ﬂ@ HADAADAVUIALAN (arterioles) (NANITLYN i]811flﬂ‘]elil!3‘]JfﬂﬂL§fJ”JLﬁﬂLLEI$WUN’JL5€JU
[ 1% 1 1 LY A = a a A Y gjl 9
IYUNU mellmqmmmmwumaﬂymzmaﬂmwaamaaﬂummwﬂﬂﬂﬁ UNMTUAAITU Iﬂ\‘l
a o A Y A I 1A o o @
NoLag UAAA I@ﬂlﬂW'lgﬂigﬂﬂﬁﬁﬂﬂlﬁ@ﬂsll‘lﬂﬂmﬂ Wuamaﬂymgmammmﬂmﬂmu WU
[ g J 9 Y o g @ ' @
waaﬂ!ﬁ@mmm!,aﬂuuﬂaummmmazwﬂmmmﬂ UDNITINUU EJ\TW’U’J']’HQ'O@]LE@@LMQ?%QU
=~ 1Y % a =3 ld’d 9 [ J 1 9 =3 [
artery Nﬂ1§ﬂ5ﬂﬁ31@8ﬂ15lﬂﬂ1’ia’Oﬂm’E]@N’[’)ﬂGlfl’ill‘I/]ll"lJ‘L!W]LﬁuN1ﬁuﬂﬂﬁ1ﬁﬂ@uﬂl'lﬂhﬂlu'lﬂiﬂﬂ]u
{ [l I 1 a
(Iﬂﬁlmaﬂﬂizmm 49.43 um ) 119211 14N131909ADINTINA neovascularization of blood vessels
d’d =) dy dy d’ U é a d' 1A o
SL‘L!ﬂ'I'JgL‘]JWW’J'I‘L!‘V]Mﬂ'liﬂ]'lﬂm'ﬁ)ﬂhlﬂmfJ\?LuE]LEJE]GU'OQG]lI CIN’E]'lﬁ]Lﬂﬂi]'lﬂﬁu‘ﬂﬁ{]ﬂ'Nllfﬂﬁ/ﬂa'lﬂlmgﬁ

1 Y Aa = ~ A 3 3 o
ﬂaclmﬂﬂmmu,ﬁﬂmﬂvmaama’ammmmmﬂumuaumn

AMSUNGU WM + curcumin U5INNENBUZVEIIATINABARBANTZALA1IY 1)
o v o ' A Y A A A ' v ]
anvaznsliudassouuNINeMIIIg an1Izlna UNIzaevedriaonanAnUYINAA1Y
v ! S A A 9 1 A [ [ v AAa
MINgUAILRYN TaelliuariaondoaNABUIINUIMLY HaoAaoAILaAl artery  UTUAITA?
[ Y A =1 I Y] A < . I ) =\
ADUUNG O LazimsuanuunuussAuraAaoAYUIAIaN (arterioles) AN TIUIUNIN IAg
[ < A 4 o 1 [ o 1 a
anyazlaleiiendanuazuannauTIUIULINNNNGUAIVAY HONNNUUNDNNNITINALAL
[ o 1 1
a e lmiduswiunvesrasadearainvaisvuia wuviasadenasen vy (Vg
1 4 d’ = A S
Fugudna Taemasseunal 26.72 pm) UNSUANVUIDDNVININKADAIADALAY (artery) N LAE
a A 3 A A v o ¢ 1w A ! Y s
UYUINaDARoAAN NI0NIAEINIANHUTOENUNADAIADA 11D (VUIAITUHIUFUINA
{ I 1 ] [ 1
Taomasszua 33 um) Tanuwdlull1danin msarvazsonlnivesrasaidon 11zye

A Y o dy A~ & 9
Tun51WH blood supply 1N UILBIBEDNN1IHHIAIY



36

a 4 | . . 14 Y 1 d
M1321A312% MazifSaumell  Liver microvasculature muﬂ‘%ummawmmauwmguﬂnmmaz

Bunawesdeailnall  viaeadaeavinalvia) (large artery)  ¥ia9AaoAYMIANA1Y (medium

artery) 1121ia9AABAVIMNALEN (arteiole)VDItinoAIaDN

M3 19NAHANIS PC-based-morphometry 1HBN1IANEILI UM (quantitative analysis) V04
A ~ Y] o o (% a 4 = 9) 1 4 =y A
WaoAeaNedtIzdl imsda AnnziuaznSeuieuduiuguinatuazliuaveuion
A 1 9 = A a [ k) ! = ]
Nlvaruveslassainnasadonnusnudszay laun  vasadeavuinlvg (large

. . . < )
arteries) NaoAAAUUIANA (medium arteries) HATHADAADAVUIALAN (arteiole)

o A I A ~ Y P ~ o A '
dadnthatl vy Iaundsveuduriugudnaly Nszaunasa@aeavuIa vy vaon
A A I ~ 1 1 A ~ [ ~ @
[noAvUIANANN LaznaoaaeavuIaan laslvuialvguinniivasaneanszau@einuly
' 0 o ' o A 3 Yo o Yy v .
nguAIDaN MRy ua ludadinthotlumnuraz 185umssnwdidie curcumin U510y
1 1 4 9 [ 4 1 9 ]
NAuRdsvoudURIUgUINaI AszauraoafeavuIalyy WaoaReavuIANEN LazHADA
A 3 v A < ~ Y~ o A ~ v A o '
@envAEn naulvinadnasazinnuilndifsanurasadeanszaumeinulunguaiugy
o [ o A I~ ] H H 1 y I
Tuvhueuderny dainadlumnvnu daundsvetSuiavesaoan IMaiunszaunana
A ] A A < A A A 1
meArlIa MY MapAlPAYLIANGN LazHaoadeavWIAdn TastdSiameaninniivaon
= ~ [ = % 1 o w 1 [ P < Yo [
@eanszau@ernulunguaruay mudiay ualudaintheodwuinunaz 1a5unmssnu
9y 9 . 1 1 A:; = A d' ] d‘ [ A 1
182928 curcumin Usingnaundevestlimavesdoni lvamunszaunasadoaviuialug
A A <3 v A = Y A ]
YaoAoAvUIANAN Hazasadeavamn naullsuaanaduazinnulndmesnuviasa

oanszaumeInulunguaiugy aud1al

a g a 9 1 4 1 a =3 A A
{l]”Iﬂﬂ?i'lminWﬂTmﬁstUﬂ%ﬁuWTuﬂufJﬂaNLlﬁ$ﬂ%ﬂﬁfﬂl@Qﬂiﬂ\lﬁum@\imﬂﬂﬂqﬁﬁ
] A o A ] A = < A
WTHVI?SQUﬁﬁ@ﬂLﬁ@ﬂﬂJHTﬂiﬁﬂJ UADADAVUIANAN LASHADALADAVUIAIAN ﬂi']ﬂ{]’)']llﬂ']
A a @ 1 I ] Y1 o A I = 9 Y A A
FANNNBDNIUNUNYNAIVAY Lﬂuﬂﬁﬂﬂﬂ@ﬂllﬂﬁiﬁﬁﬁﬂﬂ’JEJ!JJL!L‘]JTWQTH‘NTﬂi\‘lﬁSNLﬁHLﬁ@ﬂV]

A = 1 é} 1A o A 3 Yo
Qﬂﬂig‘ﬂﬂﬂi$L‘VI@uTﬂlelﬂTiGIJEJTEJGULlW]Elﬁﬂluiﬂﬂallullmuﬂﬁﬁ’lﬂﬂ'lﬂlﬂulﬂTﬁ’JTuLLazllﬂﬁJﬂ”li
o v . ' A YRR P ' A A A A ' A
INEINIY  curcumin ﬂ%ﬂaﬂﬂl@ﬂlﬁuWiuﬁuﬂﬂﬁiﬂllﬁzﬂimaﬂﬂl@ﬂﬂiﬂ']ﬂlsll@\imﬂﬂﬂhlﬁﬁNTMW
szaunasaionvuInlng vasalearUIANA LAz HaRAldRAVLIAANNAUTAIaAa ey

[ 9 T Y A [ 1 3 ] V] . ] =1 tg'd ]
ﬂﬁ‘]Jl,"lﬂf,;(ﬂ'lﬁlﬂaLﬂEJ\?ﬂ‘UﬂQﬂJﬂ’J’]Jf;IM L‘]JuﬂWi‘]JﬁUf]ﬂklﬂ’NﬁVi curcumin = UIITHNANAABDNIT

1 Ff 9 = A o o A 3
G]f’é]llI,I,G])’ilL!ﬁ%ﬁuﬂuﬁﬂWWﬂl’é}\ﬂﬂi\iﬁiNﬁﬁ@ﬂlﬁﬁ]ﬂﬂﬁﬂiuﬂﬁﬁ@]’)‘ﬂﬂ’)ﬂ!ﬂumTﬁ’ﬂu



37

asiwanmsIdenazdoravenus

Y
Aav A

o Y Y Y A v ° R Aa
ms’m&mnJumiﬂumﬂumuiimmmm NMUUNITUIFNTT curcumin “NL‘]JH?HTV]&J@Q‘IH
vy

VI

€

U m%’ﬂy1Lﬁam:m53%ﬁauuaz'§msw%na@m’szmsﬂ%’@mawa@mﬁmﬁﬁu N9

x

¥

A v v 1A o s a s A
l,‘lf@11Tﬂﬂﬂ'ﬂNﬁllwu‘ﬁig‘ﬂ']"I\T’JT]EJWﬁ"IﬁGﬁﬂWiL!WT]EJLLag'l‘VlEJ"IPﬁﬁﬁﬁl‘VlﬂT‘L!TaEJ‘W‘L@"I‘L!‘VHQ

[

2

=le

¥
A

A Y A = A a [ @ Aa v
raauaziiiagouedlaseadnveanasaden luszuu lvadeulafianedorzdy wan15aelu

a

e

Y 1
v = =

asell TvoulwamsIseuazwamidteiuiumsdnuimeameiniamaniueslassaduyad
A A o o v A a a A o o v oA
uazilowovetotoizduuas Ingead wveanasamoaluszuy lvanesuTananetorzduludain
] I~ [ [ 1 4 [ [ ] ] $
thoidlmumauseneunaz 319 185umsSnpwdrd208135 curcumin wunnquingnnszduli
I =\ a A o A a Y =\ o 9 4 dy A
Wy Inensaninmneinuanuialnavesdu Iaslinsiiate Iasaasusaauaziiiede
[ o 9 A =S a A:; [ % 1 [ o’t:; 1
veI0eIzauay Inseadvvesnasadenluszuy Imadeulafianedorzdu ualudainile
S Yo o v 9 . ' ¥ ¢ X A o
v nuuaz 1a5umssnymdIa19a15 curcumin WU Iassai1araduaziiiomavei0ion:
o 9 A Ao A 1 dy Y a Y A
Aunaz Iasedinveanasaeanauiimssonusunas Wuyamwiigannzinauaz Indifea
' = Y1 Lo g A L o ' S A
nauadugy  9eagl 181 @19 curcumin Fuiluashlioglualusu unzlinadnenisan
9 A A o A P ° q ¥ A s A
Azunndouvedrasameandutazilse Temilunmaihnilszgndldiranmsunndmaden

Tumssau Tsawvnuld

o A w 1 Y ;:; 9 Y . = 9 [] 1
msviiveluszezas i awdunazduaing @15 curcumin  lilfinanszquodialsnons

adnmsinertesnumsiinuazmsudaseonuazUsuavesas lsAuuaz a1swugnssu
Y89 VEGF Expression lagfeonainanaliioenae Inssaiaazmsmnauvesnasadonaidy

= Y 1 Y 1 A I [T A o w J
nageNlManNIzAUADMIaI Nuazdon Inuvenasa@on azoruiluliteaoiioadiAnyaonis

) A Ao A = 1 s A 4 v

MAANIZUNTNFOUUDIHADAIRDATIAL INDANHIINFAALAZIUOIETOVD4 IATINS 19UDIHADA
= = a d’ [ (Z A Yo [
@ealuszuulnadeulafianedorzan luannziwvinuuazannzwvnui ldsumssaun
A10T15 curcumin IN1TUTAIODNUDIAIT 1USAULAZAITWUENTTY (VEGF  expresssion)

o 1 o [ = I 1 I
mileunu vseuana1anueea 15119 wazlianuilulyl1av3e'l311 VEGF expression 1ilun1ae
A dy 9 A A o 1 o a o a 4
NUIFNITAANNICUNTNFOUVOIHADALADANAD HAZUIILHINITITOUALNITIUATICH

'
o J v o

[ J 4 4 @
ﬂ'313Jﬁ3JWHﬁl%ﬂuiﬂﬂﬂﬂﬂ'ﬁ‘ﬂ'N'lusUf]Qlcﬁaalla$l;ﬁ@l,§@ﬂl@ﬂ@ﬂlla3Iﬂiﬂﬁ%’l\‘l%@\iﬁﬁ@ﬂlﬁ@@ﬁlu

]
= v v v

szuvlvasuTaanoterzaunumsuaasesnyosds lsaunaz s WugnT sy (Cellular-

Molecular genetic relationship)



38

Y Y
Aav A a A

< Y Y Y A g o . aw
mﬁa%ﬂmﬂumiﬂumﬂumuiﬁmmmm MUUNITUINT curcumin NITIVYU LGI)'EJNI‘(’N

o o o " A ¢ ¢ A 7 a ¢ A A
ﬂ']']iJﬁiJWl!‘ﬁﬁgﬁ’JN'Jﬂfﬂﬁ']ﬁﬂﬁﬂ']ﬁLLWVIfJLl,a3’J“I/lﬂWﬁWﬁ@lﬁmﬂIuTafJWlej']l!“VlNL“]faﬁ!Lﬁg!u@!ﬂ@

]
= 2 (4

9 A = A A [ (3 a o g’/ tﬂy
Nedrzauuaz Inseadvvesrasamonluszuu Ivadeulaianeterzay nansiveluasail
= a o Awv A Y = a 4 9 4
Nvoulan1sIeuazNan1s e UM ANy INgameImamIgaives Inssailuyaauas
A A ) o 9 A = A A o o o A
Weoevsseteizdaunaz Inssadwveanasadealuszuy lvadeulavianesorzdy ludain
] < 1 [ 1 4 1] [ 1 [
thofluuirnugineunazsean 1450135 nmd1920@15 curcuminWUIINGUILINATU
dy A o a A o a a J dy A . . LA
aoauuaaInesamwnegInuaANVAnlnAvouradiaziieEe 1Ay liver sinusoid I3 V88
Y
YA THRMINTL AZWD red blood cells TIUIUVINTININTNOG NANHULNITADUAUDIVDN
[ 1 A S 3
M3IONEY (inflammation) TAgNNTMTHNVRITAGINIAEGDAYIY lymphocytes MIAZ 1AL NS
I o ¥ 4 Y] o [ ¢ o ]
A2 auv0d collagen fibers 1 usauun luliowody d115UaaAY hepatocyte  UIUBAAIN
a a Ao .. = A a = < . .
AnUnA Tanyuzves cell injury Taslimswasuudasvestiundea liiluuuy pyknotic nuclei
1 Iy o Y yw =Y
WuNTMIaFazmsazanvedas lviiusnuunlueaddy venanidinulSuiavea
o . . \ 4 A v
1¥ad vl adipocytes S1HIMINATMA AL AUUNTATENIN hepatocytes B0 ¥ a3
. 9 Y ' A Yo . . = £
curcumin 191 TudrTunguriyi1nun 185y curcumin (DMC) curcumin Jina’lnniseongn’
3 . . A A a o = = o
11 antioxidant NUAMANTAAANITIAANITONIAY (Inflammatory) ¥4 l/Tnaaan1svianuves
Enzyme 2 %iia NUHAA0N150NIAY A9 lipoxygenase 1AZ cyclooxygenase-2 (COX-2) H49100gH
A 3 Y A . ! y & A o
naaot U1 (DM) 1ziiaialuduiaeagy (Hyperglycemia) 9z dawa 1Hiioigoa1
A a . a tg [ g}/ . =4 ] 49; dy d' %
HAZHADAIADAINANIIE Inflammation INAYY ALY curcumin WA WTDIIWHUYITBITOA VAL

A Sidél 4
waama@ﬂ‘lmw”lﬂ



10.

11.

12.

13.

14.

15.

39

UFITMIUNITN

Anwar M.M. and Meki A.R. 2003 Oxidative stress in strptozotocin-induced diabetic rats: effects of
garlic oil and melatonin. Comp Biochem Physiol A Mol Integr Physiol. 135(4):539-47

Ban Fogo A., Hawkins E.P., Berry P.L., et al. 1990 Glomerular hypertrophy in minimal
change disease predicts subsequent progression to focal glomerular sclerosis. Kidney Int.
38:115-23

Banerjee A.and Nigamm S.S. 1978 Antimicrobial efficacy of the essential oil of Cuccuma
longa. Indian J. Med. Res. 68: 864-6

Baldwin M.E., Halford M.M., Roufail S. et.al. 2003 Vascular endothelial growth factor D is
dispensable foe development of the lymphatic system. Mol. Cell. Biol. 25(6): 2441-49

Bergers G. and Benjamin L.E. 2003 Angiogenesis: Tumorigenesis and the angiogenetic switch. Nat
Rev. Cancer 3:401-10

Carmeliet P. 2003 Angiogenesis in health and disease. Nat. Med. 6: 653-60

Conway E.M., Collen D., and Carmeliet P. 2001 Molecular mechanisms of blood vessel growth.
Cardiocas Res. 49: 507-21

Carmeliet P. 2003 Angiogenesis in health and disease. Nat. Med. 6: 653-60

Gua M., Ricardo S.D., Deane J. A. et al. 2005 A stereological study of the renal glomerular
vasculature in the db/db mouse model of diabetic nehropathy. J. Anat. 207:813-21

Goligorsky M.S., Chen J., Brodsky S. 2001 Workshop: endothelial cell dysfunction leading to
diabetic nephropathy: focus on nitric oxide. Hypertension 37: 744-8

Ishita C.et al. 2004 Turmeric and curcumin : Biological action and medicinal application. Cursent
Seience .Vol.87, No.1:44-53

Kroustrup J.P., Gundersen H.J., Osterby R. 1977 Glomerular size and structure in diabetes
mellitus. III. Early enlargement of the capillaru surface. Diabetologia 13:207-10

Malik R.A. et al. 2005  Elevated plasma CD 105 and vitreous VEGF levels in diabetic
retinopathy. N Engl. J Med. 353: 839-41

Mason R.M. and wahab N.A. 2003 Extracellular matrx metabolism in diabetic nephropathy. J.
Am. Soc. Nephorol. 14:1358-73

Michael J.F. 2008 Microvascular and macrovascular complication of diabetes. Clinical Diabetes.

Vol26, Number 2 : 77-82



16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Moriya T., Tanaka K., and Moriya R. 2000 Glomerular structural changes and stuctural -
functional relationships at early stage of diabetic nephropathy in Japanese Type 2 diabetic
patients. Med. Electron Microsc. 32: 115-22

Nascimento N.R., Costa-e-Forti A., Peter A.A., Fonteles M.C. 2003 Free radical scavengers
improve the impaired endothelium-dependent responses in aorta and kidney of the diabetic
rabbits. Diabetes Res Clin Pract. 61(3): 145-53

Ninomiya H., Inomata T., and Orihara K. 1998 Glomerular Vascular changes in KK -A mice
with early diabetics: Scanning electron microscopy of vascular resin casts. J. Vet. Med. Sci.
60(1) :103-6

Nyengaard J.R., and Rasch R. 1993 The impact of experimental diabetes mellitus in rats on
capillary number and size. Diabetologia 36:189-94

Remuzzi G., Schieppati A. Ruggenenti P. 2002 Nephropathy in patients with type 2 diabetes.
N. Eng. J. Med. 346:1145-51

Rendell M.S., Johnson M.L., Smith D., Finney D., et al. 2002 Skin blood flow responses in the
rat model of wound healing: expression of vasoactive factors. J. Sur. Res. 107(1): 18-26
Shankar T.N.B., Murthy V.S. 1979 Effect of turmeric Cuccuma longa fractions on the growth
of some intestinal and pathogenic bacteria in vitro. Indian J. Exp. Biol. 17(12): 1303-6 Indian J.
Med. Res. 68: 864

Thomson K.H., Bohmerie K., Polishchuk E., et. al. 2004 Complementary inhibition of
synoviocyte, smooth muscle cell or mouse lumphoma cell proliferation by a vanadyl curcumin
complex compared to curcumin alone. J Inorg Biochem. 98(12): 2063-70

Wei P., Lane P.H., Lane J.T., Padanilam B.J., and Sansom S.C. 2004 Glomerular structural and
functional changes in a high-fat diet mouse model if early-stage type 2 diabetic nephropathy.
Diabetes 53: 1831-40

Yoshida H. Fogo A., and Ichikawa I. 1989 Glomerular hemodynamic changes vs. hyperthrophy

in experimental glomerular sclerosis. Kidney Int. 35:654-60

40



41

MANUIN

Batson s # 17 Plastic Mixture for Vascular Casting

Plastic Mixture Preparation

Batson 's # 17 Monomer base solution * 12.5 ml
Batson 's # 17 Catalyst * 3.5ml
Batson s # 17 Monomer base solution Kit Promoter * 0.5 ml
QR liguid for guick repair ** 6.5 ml

Batson s # 17 Anatomical Corroion kit Pigment red

Prepared in ice bath . the solution are mixed thoroughly and used immediately.

* Batson ‘s Corroion kit can be obtain From :
Polyscience,Inc.
Paul Valley Industrial Park
Warrington, Pa. 18976 USA.

**QR liquid for quick repair can be obtained from :
S.D. Dental suppliers

Bangkok, Thailand
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Comparative study of vascular endothelial growth factor (VEGF) expression in renal
microvasculature in diabetic animal model before and after curcumin treatments
2. Study of curcumin in renal glomerular microvasculature in animal model of
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diabetic mice treated with curcumin
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The effect of curcumin on VEGF in diabetic mice kidney induced by STZ
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- Light microscopic technique
- Transmission electron microscopic technique
- Scanning electron microscopic technique
- Radioimmunoassay technique

- Immunohistochemistry technique

- Sawatpanich , T., Sretarugsa, P., Weerachatyanukul, W., Chavadej, J.,

Kruatrachue, M. and Sobhon, P. 2001 The number and steroid activity of follicle cells
arounded various stages of oocyte in Rana tigerina. Perspective in Comparative
Endoctinology : Unity and Diversity.

- Sawatpanich , T. 2003 Immunohistochemistry localization of dopaminergic neurons
in common tree shrew (Tupaia glis) brain. Srinakharinwirot University Medical
Journal,10(1) 1-6

- Sawatpanich , T., Anupunpisit V and Pakdeeronnachit S . 2003 Parkinson’s disease :

model and treatment. Srinakharinwirot University Medical Journal,10(2) 73-84
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- Characterization and localization of dopaminergic neurons in common tree shrew
(Tupaia glis) brain using immunocytochemistry and immunobloting techniques

- Comparative study of tyrosine hydroxylase and alpha synuclein protein in
dopaminergic neurons : Normal and Parkinsonism conditions in common tree shrew
(Tupaia glis) brain

- Determine the changes of vascular architecture in diabetic rat organs using SEM and
vascular corrosion cast

- Comparative study of diabetic rat organs after curcumin treatment by SEM and
vascular corrosion cast

- Structural and changes of diabetic rat organs after curcumin treatment using light

microscopic and transmission electron microscopic techniques
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