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ROSIGLITAZONE AND PIOGLITAZONE PROTECT FROM INSULIN RESISTANCE-INDUCED. 3
UYPERTENSION INDEPENDENT OF THEIR INSULIN SENSITIZING ACTIVITY

‘Shaymaa M. Abo-Warda. Hany M. El-Bassossy and Ahmed Fahmy
D‘*!P““""“f"‘_l ol Pharmacology. Faculty of Pharmacy. Zagaziy Universily. Zaga zig 44519, Egvpl

perixosome proliferator-getivated reeeptor y (PPAIRY) v o Lu repulator ul' glicose honenstasts and adipogenesis In fhe present

sudy, we ny estignted the p!ulufcll\c cfeet of PPARY stimuknion from the Iis prriension awenerated with nu'ul‘u! resistanee. fsabin
pesistmes: (UR) wars indueed i rs By frictose (10w i drnking water) and rats were Jeil foe 17 weeks lor development of veanlar

dysluneuion. 1w PPARy agouists were ditily adnmmstered in the last 0 weeks of study . proglitvanme (0 mz by "L opostgli o (3
mg.kg"'). The. blood pressure (BP) was recorded and serum loy ¢ls ol glucose, |'1s.ulin-:1ml lipids were mensured, Rings of thoracic
 gorta were used to measure responses to phenylephrine (PE). KCI. acetylcholme (AChI Ca™™ influy, reactive ov) gen species (RUS)
and nitric oxide (NO). . 2 ‘
IR was associated with elevation in systolic and diastulic BP while, hoth PPARY stimulinis significanth reduced the clevation i
dimtolic BP. PPARY “'.'"“l"”“-‘* decreased elevited sermm insalm fevel in 1R bt scrum insulin s not correliied with diastoli L
11 ncreased vasoconsiriction response of aorta 1o 1L and KCL deercasad visorelasation respoase 1n ACT while PPARy stinmlants
pmc'nlcd the exaggeraled response 10 PL and KCI but aot affected response té ACh. IR increased KUl-induced Ca™ inths while

PPARY stim-.ll:luiun restored normal Ca*™ influs. IR was dccompanied with vlevated levels of AGLs ingheerides. towal and EDL
cholesterol while PPARy stimulants normalized these levels

In conclusion. PPARY stimulition profects Trom e msulin resistance anlacal elevanon m 189 throneh 3 meclzupsm onoluoirg

prevertion of exaggerated voscular contractility.

INTRODUCTION
Insulin resistance (IR) denotes the inability of insulin

o produce its wsual biologic effects at cuculating
~ concenteations (hat are effective in normal subjects ' 1R
Cas well as hypertension and hyperglycemia ure ceniral

components of metabolic syndrome, and have been

. pssociated with an increase in cardiovascular rish '
. Some studies suggest a strong association between IR and

endothelial dysfunction M The intake of fructose i raiscl

_ with an increased consumption of soft drinks and many
. beverages containing high fructose, Recent findings
- support that the incrensed consumption of fructase may

be an important coptributor to the metabolic syndrome.

- typically resulting in hyperinsulinemia, insulin resistance.

. identified: PPAR y. PPAR §, and

hypertension, and hypertriacylglycerolaemia " Thus.
fruclose has been implicated as o useful tool 1o induce
insulin resistance in animals ', ,

Peroxisome  proliferators-activaied  receplors
(PPARs) are ligand activated rranscnption  factors
belonging (o the group of nuclear hovmione recepton like
vitamin D-or steroid receptors ', PPARs modulate geoes
tht regulate Ipld and glucose metabollsm as well s gene
expression in vascular cells 7. Three recepiors haye been
PPAR . all with

 different tissue expression ', PPARy is expressed in

endothelium and smooth muscle in the blood vessel wall
' The imporance of PPARy was originally recogtized

~in adipogenesis and insulin sensitivity however hitle 1
! known about its effect on the hypertension associated

with insulin resistance.; The beneficial impacts of PPARY

' activation on endothelial cells, vascular smooth muscle

Prevention of type- 2 diabetes

- cells, and macrophages suggest favorable eifects on.
. vaseular disorders ' '

Thiazolidinediones (TZDs), also knoymn as glitazones. are
medications used* for weatment and possibi}

the -
TZDs, are potent agonists .

for the PPAR y recepror. helped elucidaie the imporiant
non=hy poglyeennic etleets of PPAR y activalio uh 1 g "
is also known that thinzolidinediones diminsh viscular
smooth musele  contractility in response o various
vasuconstrictors. This has been demuonstrated in different.
animal models ' """ due 1o the abiliy of glitazones 1o
inhibit calcium currents into the smooth muscle cell W
1y addition o beng most frequently used glitazones,
pioghtazone and rostghiizone,  hgads - fo I'PAR v,
improve imsulin resistance in diabetic paticns s

Therefore. the aim of the present work was 1o examine
the potentially protective elfect of PPAR-; stimulanis,
pioglitazone and rosiglitazone against insulin resistance-
induced hypertension and illustrate the mechanism of this
protective efTect. ‘ -

MATERIALS AND METHODS
Animals '

Adult male Wistar rats weighing 140-160 ¢ (Zagazig
University, Zagazig. Ezvpt) were housed wm clear
puly propylene cages (3=1 rty per cuged and hept om 2
light dark  ¢yele of equal duration. under  constant
gnvirenmental conditfons. Rms were ted commerclally
available rat normal pellel diet and water el fihitum.
Experimental design and animal andling were according
10 the guidelines of the Ethical Cominittee of the Faculty . -
of Pharmacy. Zagazig University. tor Animal Use '
Study pratocol = -

Animals  were  candomly  divided  wito five
capertibental groups (8 amimaly cach): contiol. insalin
resistance,  pioglitizonereated  insuling - resiskinee

(pioghituzone), rosiglitazone-wreated insulin résistance

frosiglitazone). lasulin ressstance was induced by adding
fructose (10%) to the drinking water. Insulip resistance,

- was confirmed by a stable hyperinsulinemia (6-8 iL/ml) -

- -after 6 weeks of fructose drinking when insulin yesistance

rats aré divided between groups. Then rats were yeveived .
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s pinghitarone (10 mgkg ') or rosislitazane (3 me ke )

~reptmen) ay suspension” i 4% tween N0 by dmgitsgﬁfc_-- 5
“gavage Tor 6 weeks of sludy while contro! jnd. diabetic: 7 -

- grotipy vigeive 4 tween 80 a5 vehicle. The.dosé of - © men blgod pressure..

© Vascular reactivity o T S8y Bl
- - Thoracic aorta rings were suspendgd under- 8 my

rosiglitazone (5 mg kg?) """ and pioglitazone {10 me.ig

Yy M were' chosen ta be the most effective PRARY

. receptor slimulating dose in previous Titeawre.
. Atthe end of the stidy and 12 h afier. the Jast injection.”
‘blood pressure. was measured and rats were anesthetized
with &'i:.:lh)'l cther. Blood was colleced I‘m‘m the fcl'ﬂ- :
orbital plexus andcentrifuged (3000+g, 4°C, 20 thinj 1o
separate serum that was analyzed for glucose. insulin,
wriglyceride: (TGs), total - cholestérol,  HDL-cholester sl
LDL-cholesteral and. advaneed glycation end F""-‘"U"“‘
(AGLEs) ‘Then, through opening the abdomen, descending
thoracic aorta was carefully excised and placed n a Petri
dishv [ilfed with cold Krebs Henseleit buller contaming
(M NaCl 1181, KCEH .69, KILPO, 12 NallCos
© 25.0, glucose 11.7. MgSO, 0.5 and CaCl, 2.5. The aorta
wns cleoned of excess connective tissue and fat and cut
o | rings ol approximately 3 mm in length, For each
animal. ane aartic ring was sospended s an orean bath
lor sty ing vasculiar reactivity while the other (hree rngs
- of aorta were used to study KCl-induced Ca’ wflux and
- basal intracellulor level of reactive oxyzen species (ROS)
and nitric oxide (NO). '
Serum analysis
- Serun) glucose was detenmined colerimetricatly using a
Randox reagent kit (Anim. UKY. according 1w tlie
previously reported method <. The seram nsulin level
was assayed by sandwich ELISA  (Millipore. Cairo, -
Pevpt thal wses microfiter plate coated with miouse
thonochmal  anbsen ol antibudies. 1Oy were
estimated  colovimetrically using the  glycerophosphate
oxidusep-aminophenazone method and total cholesterol
was determined  enzymaticallh  wih the  cholesterol
oxidase p-aminophenazone  miethod using  Bochringer
Mannheim  colorimetric kit (Mannheim. Germany),
Serum was mixed in a wbe containing 1he precipitanon
reugent (phosphotungstic acid and pragnesium chloride)
1o measure HDL-cholesterol content, and the clear
supetitant was used for determination of its cholesterol
content using the previous  method, Finally. LDL-
chulesteral was calenkued aeeording 1o the following
Fricdewald cauation: lotal cholestepal- (1D,
cholesterol 145 TGs) ",
”“S_cmm .A(}Es Wils dclcrn'aincd as pn:}'iousl} described
I briel, seeum was diluted 115 in saline and the
I'lunn:.\(':rucc ntensily at (kex = 370 or 440 nm) was
determined by LS5 Nuorescence spectrophotomerer
(PerkinEhner®, Cairo, Egypt).
Blond pressure mensurement
ool pressure (BP) was measured indirectly in
conscions and shghtly restrained v by the () cnll’
methed ll-m‘ these esstreInents, s were conditioned 1o
the-restrint and the warming chamber for 10 20 min/day
for ur least 3  days before measurements. 13
measurements were performed from 7:00 (o 12:00 AM by
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repeitions of the automted-infla‘ion- &S fatiun vyl Ty
-ean of 6 readings within & S~16MMHE range Wakiaien

roesting. tension in individua_l_i'?(l‘ml'_m:gnn'_‘"_\;hg;mbmj';'{
containing Krebs-Henseleit buffer a1 37°C and aerued -
with 03% oxygen, 3% carbon dioxide. Ril}g Tenshin wag :
determiined by use of an isometric farce tnsduiy
(Ricgestab” K30, Hugosachs  Elektroaiks --Mueeh,
Germany). Force displacement - was récorded wirhy 5 -

. -powerLab Data Interfice Module” conncered toa Pe-

running  Chart” ' software - {vd.2, ADI nsouments,
Chalgrove. ‘Oxon. UK) Rings were eqilibiated for60 -+
min during which time, the bath solution wats' changed . -,
cvery 30 mm. Belore beginning the oxperiment, vessed, s
viability was assessed by exposing srteries o KU (8¢,
mM). This was tepeated unti) stable responses, ey -
ochieved (usually two eévposures). For “siidying” the |
VISOLONXICIOr  responsiveaess  oF - aeria, -b'l.am'ui,:lm;'.
comeenirations ol phenytephrine (PE, 107" o {0° M)-or.
KC1(10 t0 100 mM) were added to the organ bath and the -
response . was ‘recorded, For studying the vasodhilaor
_responsiveness of aorta, rings were *first -paftol;ttacrrd ;
with submaximal concentrations of PE (3x107 i case.of
diabetic group and 10" other wroupsy - The submasima! -
concentnition of PR was  chosen oo give  sionifie
precontruction e all stodied  moups: T cohitive.
coneentrations ol wcety lcholine (ACH, 10 W T M) o
sodinn mitroprosside (SNIP 10" o 10" M) {vcn;. et
added o the organ bath and the response was reeonled. T ¥
KClindueed Ca®' influx SR
The intracellular  Ca"™  Jevel  following - KOY
stimulation were  investigated  with the  Milorescerce
probes Caleinm Green'™'-2 (Malecular Probes, Pasley.
URK) according 1o the method deserited by witly-senne
madification. The aorta rings were loaded (or 30 (s o
37°C with 5 mM of Calcium Green™ .2 plug 0.1% §
Pluronic F-127 in Krehs-Henseleit buffer containing 23
mM HEPES. Aorta rings were washed 1wice atid then o :
and placed in a chamber especially designed Tor
Nuorescence measurement i aortic seginents- with the -
smooth muscle side up. One hundred mi of Keehs |
Henselen buffer containing HEPES were added aulekfy
10 the chamber. Calcium Green™.2 flyorescenge. %
measured - by LSAS  Perkinlhmer® Fluorescente
spectrophotometer with remate fibre oplre which alfows
Mmedsurement of tissue Nuorescence in the used chamber -
Readings (Aem = 515 or 536 nm) were taken before s
cvery  seconds after or KCH (100 M) addition. ihc'.;

calciom ionophore was ysed as a positive congrol ¢
Calcium Green'™.2, A
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Busal levels or intmééllulnr reactive ﬁx)'ﬂé" ‘P&-ié-
(ROS) and nitric oxide (NO) B .
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, mwm of no. mnm: on the et ol
¥ with some siodifications. Adrc rings loaded with |0
M 2.7 -Dichloradinydroffuorescim disceiate (DCFH-
'[.)m phas 0.1% Meromic F-127 in Krebs—Henselent bulfer
mmmnmmmmmm Then. sortic
memumkmhuﬂmmth@mml
- and the flworescence (DCT. 4B8%nm eXCUAtion S | Som
 emission) of The Srhoothe ek side was measired by g
remote fiber optic cofmected to L8485 Perkinl lncrs
A rkm?:a:os e er. NO determination is the
. shrme i using A-amino-3-methy lanving.? 7 .
. ainunmﬁwtm dm: (DAF FM). i

Drugs and uicmluh

The fellowing drugs and chemicals were e
* Tween 80 (E)-Nasr Chemical Co, Abou Zaabal, Cawro.

'Ig_\fpll SIZ ACh. PP

from  concentrafion-response

o INSN T UE S

SNP (Sigma-Abdrich, Darser.
1'K). Bath msg-_hlnnl’nc and ploghtazone were zills from :
(AmounE. Egypt). Rudgmazme and piogu.umm were
administered orally a5 suspénsion using 4% Tween ’80

. ACH, PE and RNI"L wery .hsmhﬂl m dlmllecl \\ntcr

Statistical analysis - 1 b
A dina wre expressed s mcrm t 'QI'M ‘umm:mﬂ Lot

.mﬂ\un- wan pertorinad. by |Iu amalysas ol varianes _
ANOVA) follomed by Newman-kenls® post o test.
The agonist waximum . response (B, ¥ i, calodated
curve by - non-linedr
regression analysis of (he curve using conipoter based
fitte proptam aml osed Lo umql.umm {I'rmu A,
Gruphypad. CA, USA). L

Tulile 17 [ifect of l’mcmsc induced insulin resistance (10 io « rinking water, for 12 l\\‘!.kﬂ and dmt\ wral 'uhu!umm(um .

- Ntilngs me oy rased oy Ilm P ] e N=K gm0 (T ) i

' l proglazone (10 mgbe ') or usghiazene (3 me by ') on s levels of ghacose, insutin, sastoli uml dstolne g .
- Treatment Clucore Insulin Svystalie 3P unml_ly Dinstolle B
Amgat’) b ety i o _ (mmtlg)
Control 105.7 & 2,985 142038 W27 B2y
_Inadlin reststant 100286 1704 0 .1 16 :.n“ I R X
L Ploplitazone 1026+ 127 6440487 I Y O I TR i |
Iﬂlnu_glmlmm- l)ﬂ LR ﬁn i) N"‘ e 741 CERENT N

Y enspraresd watly i mm-uuundmu el pronp vl

P 001 Pet) 001 eonparned wilh the muunmmum et grvemy vatses. Byt Wy ANGCIV A amd Newsiian Wnbs jrst g test

NESULTS
- Rerum paramelers
- igh tractose intake as 10% in drinking warer led 1o
W slpnificant elevatian in blood glucose (p 9 0%) and
nsulin (p<0.001) fevels compared 10 conral. 1he
* hyperinsulinemia in insulin resistance (1R) snimals was
Csipnificantly © vedueed by both PPARy  stmwifers.
roviglitazone (S mg kg') 'and pioglimzone (10 mg kg )
both a1 p<0.00) In the last 6 weeks whily did not have a
- significant effect on blood glucose fevel (tabie §) .
AR ahimals bave significantly higher serum levols of
wiglyoende (p¢ 0:05) toml chelesierol (pe 0 Dist; a

LDLcholesteral (p< 0.05) while serem level of HIN aan -

change slgaificandy compensd - w0 cootrol (dsa ot
shown). The seivm devels of iighyeeride. chokesiored and
LY <holestsral  wore®  significantly  rodwuced by
adminisiration of both PMM simgients, rosigilmenne
{pcnml)a\dpu@m[psﬂm nhk’t .

Phe TR anonabs Tid o significantly higher ld‘vul uf i

serum AGLs (p< D001 compared 10 control However,

PPARy  stimubinty,  rosiglitazone and  plpelitazone
shinimodrat i spnilicamdy - sedueed it (p ﬂ_l'lﬂl)
cesmpared wilh TR .mmmls(luhlc 2), O

Blosd pressure

I animals had sagml‘;cunl clnnilmu in uyuulu (pﬂ .
V0T dustoiic BP (p< 0.001) compured with control, The -

slevaboy m dinsiolic BP was prevented by both "PARY oF .

starmalmaty, rosiplitazong tpe 0.01) and piotlitazone (p=
f.40() while; proghitazond admnistration prevenied also
e clovabion i svsalic BY (pe O0.0f. wble. 1) The
diasteds AP wais wemilicantly correled with sompm
msacken et iy btk CaHitrsd .md insulin vesislancy gnimls .
0 74 p-OU1] bt bt Tn PR AR mmul.mi-. woups,
mgmzmm;mpmmw AR

s
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Vasenlar vescliviny
o Cundauive addition of PE (PE. 107 10 107 M) or
:KCI (107 ‘to J0” M) 10 the organ balh resulted in
cunccmmnun dependent contraction of aorta in all the
- groups (Fig. 1-and 2). IR induced by high lructose
resulied in a large. increase in‘norta responsiveness to PE
and KCL reflected by a significant increase in inpp:lrem
Eymy (p = 0.05. p<0.001 respectively). Both resiglitazone
© and ploglitazone administration reduced the isolated norta
mbpunsmmss 10 PE (p<0.05) and KCl(p<0.001) (Iig. |

and 2 )
10004
900+
0004 -
“on 700
. E -
7 g‘ noo
w 5004
5
z 4no
=2 300 © Conirol
20p- - |navlin rosistant
. © - Mnpinarone
1004 ' = Rosgltarone
- 9 . B 7 6 5 -
PE (logM)

Fig. 1 2 1.Mcel of Tructose- induced insulin resistance (10% in
drinking water. for 12 weeks) and daily orul administration of
rosiglitlazone (5 mg.kg” ") and pioglitazone (10 meke” " on 1he
manimal response (1,1 valoes of pheylephrine dose reSpPanse
Seune Nl are expressed as the mwim Soal memd

0,05 compared with the correspondinig control group values:

o 05 Peons compared with the corresponding  insulin
- resistnt group values: by One Wiy ANOVA and Newnin-

Keals ,m\l‘ foam 1est

a00
" 800+ -
700
con wHl
k np

<r c«:nmﬂ
* Insulin resistant
-+ Plogltazone

= Rosigitozone

Tension (mg,mg-1j
e
Qo

; 0. 10-20 30 40 50 Go 70 00 90 100
¥  KCI (mM)

F'g l et of l'ruclmc- induced jnsolin resistunce (l
drml.mg water. for 12 weeks) and daily: oral. ndmmlstrulsnn of

Yo in

- posightizone (5° nm,k_g"J and pioglitazone (10 mgke™") on the

m,i\nn.nl response ( Fyaed values of KCL dose rcxpuncc Crrves -
Valices e espressed as the mean 1 "pf' oftmean:= 10001 =

“compared - with - the ~ corresponding. umlml. RIOUp., \'llu.}h. .

T Speg 0] compared awith- the “corresponding insulib resistiol
[..ﬂiup values: Iu ()m. \\‘,n f\N‘.)V?\ and Ngmn.m-kuulz. p.n{

Imnc-.l
Cumuh(m: addmnu nf ACh (IO"’ m IO'* M) Io lhe

or;,nn “bugh resulted in conccmrmmn-neloted deci wises in”’
1hc énsion (oF portic anery lings pﬂ.conu'ac[cd W l]f

"'. Jphenvln.phnne (Fig3). IR was:associated Avilh, ai Tar de -

-dcorr;:asc ur agrta: :esponswcuess 10 ACh rcﬂeclcd b) a

£ flg 4

";. mlmx]lulnrt.nlctum Viues are pruesscd s the mean idb}.
uunw;mmiim. "ll‘lhlflll’l resisioin guup \rn?uw

' ﬂnsnl levels or mti‘ace]lnla r ROS nmi 'N

e Icveh‘aﬂ’(GS (p<.0.001), NO: =0 001) compaicd
. qonlrol =On: the other hapd-'th:s elcvatmn in ba}'ai

while ihis unp.nnmnl in ‘response 10 ACI; was - nmn._.
aflected . by, any of the used PPARy stimulans, -
rnsuull.lmne tnd pmglimmuc {Fig. 3). On the otlier hand,
neiiber diabetes- nor rosu_.lu'\zone or pioglitazane -
treitment affects the aorta responswcness to’ SNP (dm': .

not shuwn) - .

0"
-s- 104 |
£ 20{
E 10/
. e a0 )
o 404
E 50 3
i g0{ © Control dehn
s - Insulin resistant
2 704 -+ Ploglitazane
_§ ao] = Rosigltazone
“ 90
1004— —~ v T J
0 . 8 8 s 8
. ACh log M) T ' .
“Fig. 3 ¢ BlTeet al I‘ruumc- induced insufin rcslslam:c II(i"n m -

drinking water, tor 12 \u.-u.le and dally ol ndmmmmlmu ol
rosiglitnzsine (5 mg, he 'y and pioghtazone (10 m;_.h.. }oom T
masimial response (1) values of ACh duse respofse curses

Values are expressed s the menn £ S.12 o mean: by Ome Wy
ANOVA and Nu\m.m-Kcuh post hoc test.

KCl-induced Ca®* influx
Addition of KCI (100 mM) to the ﬂuuresccnce .

chamber incrensed the intracellular level of calcium in
aorta isolated from animals in all groups, Aortae isolated .
lrom IR animals were Llli""lLl(?l'l?.Ld by a significant
increase. in the  KCl-induced Ca® influx p-000!}
compared 1o control. On the other hand. rosiglirazone and _
|nu|-I|I.|/unv administiration slg..mlnmlml\- mln‘hﬂul RO

mtluu.(l Ca’ influx (p<0.001: Fig. 4).

100,
90+
80
70
60-
50+

* a0

% increase mn Ca
(Calciim green Nuorescence)

- g _" Rosigiitazons o
40 @. 10 20 . 30 4080 " :
; Time interval [Secoﬂds) A ST T

(B l'h.cl ol Iructose- induiced Tnsilin n.smancc {10"-’& iﬂ
“rinking waer. for 12 \\'ct..l\.s) and daily pral ndmmmmlmn of;

l‘tl\lghiqlmm, 15 m‘L he''y and pmgtsmmm. (o mg,Lg y on the. .
" masimal, responsé (5 ) values ol "KCT stimuluted incranse ! £

), um ::ump*\n.d \mh (he.” ::urn::«pundmg contel’

valies ¥ HApD00T. e P«-l'l(!(!l ‘compiired: withs #hy

mn..ln
by One \’HL‘,; ‘

R

ANUW\ .md Nw. m:m-kg.ula ;rm-! J:m‘ 1:.8! :
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AR ﬂnimals bad signlf‘cant elqwa jans in
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of ROS and NO. was prevented by both PPARy
stimulants, rosu,lltazonc (p< 0.001) and piog Iuamnc (p~
000!) :

g &

g

ROS (DCF fluoroscenco unit)
=
-_P

Control Insulm resistant Paoglium Rosiglitazone
F‘g.- : EMfect of fructose- induced insulin resistance (10% in

~ drinking water for 12 Wecks) and daily oral administration of
- rosiglitazoue (5 mgkg™') and pmg.hl.lmnc (10 mn,LL ) on ROS

- Values are expressed as the mean 4 S of men: - 10,001

compared with ' the corresponding  control group  values,

**P<0.001. ""P<0.001 compared with the corresponding

insulin resistanl group values: by One Way ANOVA and
Newman-Keuls post lioc test.

3504
1001
2504
200
150
1005
50

NO (DAF MNuoresconca units)

0=

Contral muhuskum Pioglilazone Ro:igilnone

Fig. 6 : Effect of fructose- induced insulin resistance (10% in

drinking water. for 12 wceks) and daily oral administration of

rosiglitazone (5 mg.kg™") and pioglitazone (10 mg:kg™') on NO.
Values are expressed as the mean = S.E of mean: " P<0.001
compared with the carresponding control group  values:
pc).001.. "¥P<0.001 compared with the comesponding
insulin resistant group values: by One Way ANOVA and
Newman-Reuls post hoe st

Contrnl experlmcnts

* Neither the used PPARy stimulants, rosiglitazone,
pioglitazone nor the vehicle (4%

~administration  had any effect on the previously

o menuoned parnmclcrs compan:d 1o control (d.lhl not

Y shown) ' . . :
T i DlS(.USSlON

" -potentially  protective ‘
.- (rosiglitazone and pioglitazone} against insulin Tesistance

(IR)-lnduced hypertension. We have shown for the (irst ’
tlme lhat romglnazone and ploghtazone adm:mstrallon .'

The purpose of this study was 1 mvest:gulc The
effect of . PPARy - ligands

. ".
% [

~ Tween 80)

AUy addition, AGEs '
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protects trom 1R-induced hypertension by o umlnmsm
involving preventing exaggeraled Ll)l!lﬁlclllll\-L.Ill.'lum
influx su.nallmx_ and independent of iusulin sensitizing
activity. These lindings suggest a novel biological
activity for the PPARy ligands in (he management of IR-
induced vascular complications.

Previous _ studics -~ demonstrated  that  high
concemration n! fructose (10% in drinking wirler) wils: the’
most suitable concentration for “induition of insulin
resistance and its associated vascular complication in rats
1 In this study, fructose administration Jed 1o a
signilicant insulin resistance (IR) as indicated by the
elevation in serum insulin. The developed IR was
accompanicd by a signilicant elevation in systolic B and
diastolic BP. This clevation in BP could be o result ol the
vascular dysfunction in insulin resistance. The diastolic
BP in control and IR groups of 1his studs was
signilicantly correlated with the seruni insulin fevel. This
is - harmony with the previous reports where high
tructose  loading  enhanced  the  developmemt  of
hypertension in normal "' and diabetic rats ', In this
study. we have shown an increased contraction of aorta in
response (o PE and KC| and decreased relaxation to ACh
but not affected the response to SNP in insulin resistance.
Fhere is an increasing evidence thal. insulin resistance
has adverse: effects on the reactivity of artenies and
arterioles and pmmulu arterial hyperiension and viscolar
occlusive diseases™. Thoracic aora from fructose-fed -
rats showed exaggerated responses to PE and KC1 '™ =
while several studies have shown that fructose-led rats.
exhibit impaired endothelium- dependent relavation in
response to ACh '™ Similar findings conceming .
impairment of endothelium-dependent dilation in insulin
resistance people have been derived [rom several regional
_circulations ™

The impairment in vasoconstriction respuse. could
be’due to increased eatracellular calcium influx™" in the
present study. KCl-induced Ca™ influx was siznilicantly
increased in aortae isolated from IR. These data suggest
an  important  role of Ca®  influn  in impaired
vasoconstriction response in 1R. On the other hand. the

impairment in relaxation seems 10 be in the wvailubility of
NO. not in the response 10 NO. This is because: the

relaxation 1o SNP (NO donor) is not alfected  Inhibited.
endothelial nitric oxide sysnihase (eNOS) derived NO
availability could be due 1o oxidative and nitrosatjve
stress in IR, Tn this study, we reporied  excessive
formation of reactive oxygen species (ROS) ind mducible
NOS  derived  (basal) NO.  Also, we - have, shown-
previously” impairment in pulmonmy artery endothelial
dependent refaxption which was mediated by stimalation”
of ROS penerauon and IItlllL oxide synthase unwuphm__,

n‘| ll

present work, IR was assocmlnd wnh bulh utcmtsd in .
AGLs and .d\bll]'ltdcmm *

"and oxidized 1,01 ~cholesterol -
as-heen reported 1o inhibit NO plmluumn o the =0



Sty A etal,

e present worke  both o PPARY  liww s
rosiglitazone and piophtazone prevented the IR indueed
eleviion in dinstolic P, This protective effeet of PPARY
ligands rosiplitrzone and pioglitazone seems fo be duoe 1o
o direet efleer an vaseular contrctiliny and independent
of insulin sensitization. We did not found any significant
“correlation between the diastolic and serum sulin level
in rosiplitnzone and  ploglitazone groups despite, the
strong significant “correlation in control and TR prow s,
On the other hand, we have Tound thit PPARy stimlaron
by rosiplitazone and pioglitnzone signilicantly inhibired
the exagecrated response 1o vasoconstrictors PE and KC
~ but did not alfeet response 10 ACh, 1t has been reported
previously that in vitre inenbation with pioglinzone
blunted the contretile response 1o norepinephrine nnd
KCI and this cffeet is maintained alter endothelial
removal bt Tost m absence of ealeiwm. In this study, both
rosiglitazone and pioglitazone prevented the exaegeraied
Ca" inlluoy associnted with IR, This suggests on

important role of Ca®* signaling in the protective effeet of

PPARY  liysnds rosiplitizone and  pioglitizone lrom
c\u-_q-rmmi viscu i connactilliy

The  beneficial - elfeet  of  rosightazone od
pioglitnzone on Co™ signaling could be related 1o either
inhibition of AGEs or the nssocinted dyslipidemia seen in
this study, The inhibitory effects of PPARy_agonists on
AGE ‘Tormation may be aseribed to its nntioxidative
properties '™ We have shown that both rosiglitizone and
proslitizone decreased ROS and basal NO- generation
Muoreover, previous study - showed  that  pioglitazone

decrease AGE/RAGE expression in the eercbral cortes ol

froctone=drinkime vt "™ O e other Dan,
rosiglitazone deerensed triglyeeride, totl cholesteral and
LisL=chalesterol levels in fructose-drinking rats ™,

v conclusion, PPARy ligands (rosiglitazone and
pioglitazone) prevems the development ol hy pertension
in insulin resistance diabetic animals by a mechanism
involving preventing exaggerated contractility-coleium
influs signalling and independent of insulin sensitizing
achivity.
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