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Study of curcumin efficiency for angiogenesis, emphasizing on vascular

endothelial growth factor (VEGF) in diabetic rat’s liver

@

8

o

56, A5. 30173 auwuﬁaﬁyf Assoc. Prof. Vipavee Anupunpisit (Ph.D.)
WA. A3, YHU ﬂufﬂiiju (Asst. Prof. Dr. Busaba Panyarachun (Ph.D.)
WALTINEN LW%iﬁ‘]JuﬁEﬂ‘Vl(Asst. Prof. Hattaya Petpiboolthai (M.Sc.)

Wel. 51549 ﬁ"i/ﬁéWWtfl%ET(Assist. Prof.Tarinee Sawatpanich, M.Sc.)
‘J.Tl.‘lfiiﬁ\i 112 i‘fuﬂ%ij ( First Lieutenant Malee Chanpoo M.Sc.)
1Y UNAQ DUNTNA (Mr. Noppadol Intaratat M.Sc.)

118 AalFe Sunsiiys (Mr. Silpchai Chanpetch M.Sc.)

WA Y302 aUAZ (Ms. Nureeyah Lateh )

MAIFIMEINAMANT ABSUNNIANTNT  UHIINGIROATUATUNT 150
AYNIN 23 AADIAU NFUNWNKIUAT 10110
TNSANIA 02 649-5000 910 4501, 4502, 2601532 TINS5 2601532

E-mail: vanupunp@swu.ac.th, vipaveel 9@yahoo.com

a a J a o J
AN MEINAAIAAT INGIROUNNIFNAATNIZUINGINAT
0. 31930 v nananln e wanln anw.

TﬂiﬁWﬁ 081-6499562 , 02- 9450594

1.3 audszuaazszeznalnnisiag

1@5valszana Usestlandseuna wea. 2551 sz 1dsy 850,00 v

9
328L1I01N1I0Y AN La’f)l! TIAUNIAY 2551 5\1 Lﬁauﬂumau 2552


mailto:vanupunp@swu.ac.th

2. a3flasamside

ao A Yy v v ) 0 L & g Ao
mywetidumsduanluamulsamnny Aniunsiiiais curcumin mgﬂumimmgiu

[

2o @ 4 a J { o a f
"’llllu‘lfuiﬂiﬂ‘l&ﬂlﬁ@ﬂWi@IiTﬂﬁ@‘ULLag’J!ﬂ'ﬂgﬁﬂ'l'iaﬂﬂTJgL!ﬂiﬂ%@uﬂl@ﬂﬁa@ﬂla@ﬂﬁﬁﬂ 1137 El“lj
A v o " a ¢ ¢ a s a L ¢
l‘]ff)llIENﬂ'Nllffflﬂ"lu‘ﬁ53ﬁ'ﬂxﬂﬂiﬂ?ﬂﬁﬁiﬂ15!LWﬂﬂ!Lﬁ$'§ﬂ81ﬁ1ﬁﬂﬁ!fl/lﬂIUIaﬂWU§1u‘VH\‘]!G]5ﬁmLﬁ$
dy d‘ % 9 =) a o g‘/ dy = a o a o d'
luﬂlﬁlﬂﬂlﬂx‘]@lUlLa%IﬂiﬂﬁiWﬁﬂl@\‘lﬁﬁﬂﬂlﬁﬂﬂ wamm%acluﬂﬂu UUBDULIUANTTIVYLLASHNANITIVYN
v = a ¢ v % L A o y v
LuuﬂWiﬁﬂH'l“V]'l\‘mqﬁﬂ1€l')ﬂ'lﬂﬁ1ﬁﬁi"ll’ENIﬂ5\1?[‘51\‘1!‘3]5!’;1!’;1!!,'{38!11@LEI’E)GU@Qﬂ?ﬂ?$ﬁﬂllﬁ$1ﬂi\‘]ﬂi1\?"ﬂﬂ\‘]

A o Iy < 1 1 ] ~ Yo [ Yy v . ]
Wﬁ@ﬂlﬁ@ﬂiuﬁ@nﬂﬂ?ﬂlﬂu!ﬂWﬁ'JTL!“]YNﬂﬂullﬁgGIf’N‘VIUlﬂ‘iﬂﬂ']iiﬂ‘]&l'll!ﬁi]ﬂi]ﬁlﬁ'ﬁ curcumin WUIN

ToA Y

Y3 =1 a ~ 1] a a o =) ) Y
nguiignnszqulidunnnu InesanwneiduanuialndvesduTaslinsmalsTaseadng
4 j’ A ] Y 9 = o a 4 = A A
iraduaziioevetadvizaunas Insedinvesrasadon MmsimnzinazSeuiisunusn
vinoAldeAaINIZAY laun viaeadeavualvg) (large artery) vaeal@AvMIANAIT (medium

A < . 1 Y ' o = A ~ 1
artery) laznavAAOAYUIALAN (arteiole) WUINAUHIUgUENa LAz USINBvoudeaT Inar 1y
9 = o A I = a a = [ dg!
vodlassainaeadoaludainihodlunnwnu TanuralndTastinsversvualvaunay
A ] = ~ 1 o da < o o
uazldea lvarmulutSmuigs waludainthedluwimvnunes 1d5umssnuwdidreans

. 1 Y 4 dy d‘ [ (% 9 A d' o A
curcumin WU IASIAS A aLaZIHeIEDURI0IYITAVLAY IATIAS 1NUBITiaoAlaeaNALNNIg

4
1 U a 1 1 o
Fouuyutazluyanmingannzlnavaz Indifesnquatunn durugudnanuazUSuaves

A d' ] 9 A =W [ T a 1 = Y
Lﬁ@ﬂ'i/lulﬁﬁNTL!GIJ’ENTFI3\1ﬁi”I\Wiﬁ@ﬂ!ﬁ@ﬂllﬂTﬂﬁ‘UﬁﬂWﬂﬂ@ﬂlﬂﬂﬂQNﬂ’J‘UﬂN ‘N’e)ﬁ]ﬁ?‘ﬂllﬂ’ﬂ 19

U

. = & A ] L o [l =1 A 9 A A o
curcumin «mﬂumimagiuwu%u HIVTUAANAADNITAANTNICHNINGOUUDIVIDDALADANA D

uaziiiiilse TemnilumaihwlszgnalfiFemsunndmadonlumssnm Tsammau1d
UNAAED
Tsawnnuiirmgunnanuialndvesmsvasvionsiinuvessss nuduyau na
ﬁmaxmiﬁﬁmmﬂQTﬂﬁiugﬁaﬂqqmﬂ ( hyperglyciamia)no 1HiRANe T AN NIAZAITNFULSS

o

i ldgmanannzunindou sihatelaseaduazvihnvesszuutazeiorzidnyvos

1 9 1 A d‘ = a d' [ Z

TNNY llﬂllﬂﬁﬁﬂﬂlaﬂﬂﬂﬁ3‘]J‘]Jll1’im’§lﬂu1ﬁﬂ¢]ﬂﬂ'lﬂ'33 AL ll@'] A1 e seuulszamn ms

au A g v Yy A v o . = g Aa L o o

Mot unsAUANMUUNITHINS curcumin Gm!,ﬂu’mstagclmmuﬁvumaﬂ‘mmmi
4 a oAl . ' 1

Tsamnu LﬁﬂﬂWﬁﬁﬁ?%ﬁ@‘Ulla$'JLﬂﬁW%‘W'J']?ﬂi cucumin ﬁ\‘lwaﬂﬂfnﬁaﬂﬂ'l'lzLlﬂﬁﬂclgfjﬂu"ll@\‘l

A Ao Aaw J 9 = a 4 9 4

raoalaoanau N?@]Qﬂﬁgﬁ\iﬂLUUﬂ'ﬁﬂﬂ‘HTﬂ%‘lﬁaﬂ'lﬂ?ﬂWﬂﬁTﬁ@liﬂlﬂﬂiﬂﬁﬂﬁi%‘]!“ﬁﬁﬁlmz

L&l A o @ 9 A A o J o A I '

1B YRI0IYIzAVLAL IAsIas NYIriaoaaeaN ey Tudaini el uuiniuyag
v 9

APUUALFINN 1A UNITTNEIMAIR081T curcumin NelwFaauninuazdlsuia oas

[

{ 1T v o o a
curcumin N 1H1M1AY 200 mg /kgBW Tagldnniwiluszezinaiuiu s dlesd nszuaumsise

[

g y a o 4
‘].]i%ﬂ’f)‘]Jig]}’JEJ ﬂ”Iiﬁﬂlﬂ@g]}’mﬂigiff]uﬂ"li‘]/n\i!,u’f)l,ﬁ’t’)’ﬁflfﬂi%ﬂ‘]_lﬂa‘ﬂiiﬂu‘ﬁﬁillﬂ”l ITAU



Ja I a J J [ . a J
AN IAMIBIANATOUTIATOINTIATINAY vascular corrosion cast HAZAITUATIZHAIUABININ
a A Ao 1 VoA 9 Y 3 =\ a
uazdSumaesnasadon wamsIsonunnguignnszduliidluuinu Inesanin
= @ a a o = o 9 J 49’ A 9
nenuaNuRalnaveIdy Tasiinsiale Inseaawaauaziioonas Insaa19vesriana
A ) ~ A ~ ' 2 A o A '
100AUAY Tagmniziivasadoalinsveisyuialvyuniuissauvaoadonuia vy
(C=518.0, DM=918.0, DMC=392.0 pm) WaoAIABAVUIANAIN(C=75.30, DM=214.70,
< y
DMC=79.50 um) HABARDAVUIALAN (C=28.50, DM=57.12, DMC=28.08 pm)W3ou1na%
Psunadean lnarugunniofesununguaiugy szauvasa@oaviuialug (C= 21.08,
DM=66.21, DMC=12.07 um’) 5¢fUHa0A@0avU1ANA14(C=0.45, DM=3.62, DMC=0.49 um’)
Y A < 3 o v 1 o da I
FLAUNABARBAVUIAAN (C= 0.06, DM=0.26, DMC=0.06 um’) Aua18y ua ludninilredlu

J

W11 (1Agans streptozotocin ) 1az IATUMITAYIAIBANT curcumin WU IATIa51wad

X A Y (% 9 A Ao oA 1 g 9
l!axlu@iﬂ@""@\iajﬂjx@]ﬂl!a3I'ﬂj\iﬁﬁ1\1EU@\3Via@ﬂlaf‘]ﬂ‘V]@ll3Jﬂ']'i‘;]fﬂll!Lcﬁﬁllaxwuy“!aﬂ']wtm']ﬁ

Y

a Y A 1 A = = A =i 1 v 9 Y
am’;xﬂﬂmzaﬂﬂammﬂqummu waﬂmaaﬂmmmmwﬂ?mmmaﬂﬂmmmammﬂﬂa

a 9 = Y 1 A A S K Y
an1izdna ‘Wi‘t‘m11ﬂ1iﬂiNLLEW\16ﬂiﬁllﬂl@ﬂﬁﬁ@ﬂ!ﬂﬂﬂ‘ﬂllﬂﬂ!ﬂ”l%lﬂ il\‘]@”li]ﬁgﬂllﬂ’ﬂ 19
. = g Aa L o oa % 1 & o A A
curcumin %QL‘]JH@’TSV]M’E]QGLHGUNH%L!NNa(h!ﬂ”liimsl”l "’IfTJEJFIQﬂﬂ1WLm$1/\|u‘lde1/]Lﬂ’f)3Jﬁﬂ”|W
=~ A 9 A A o [ = 4
NANNZIVHMNY UnaNaaen1sann1IzuNINgouvodriaoanoanauas U1zl Towil

o o a 4 [
Tumsihumlszgnaldzamsunndmadenlumsine Isamwmnu

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 pm),
medium artery (C=75.30, DM=214.70, DMC=79.50 um), and arteriole (C=28.50, DM=57.12,
DMC=28.08 pum) 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 umz),



and arteriole (C= 0.06,DM=0.26,DMC=0.06 um3). 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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