CHAPTER V

DISCUSSION
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(CPP)j and vascular resistance in diabetes. The intravascular volume strongly
reduced in diabetes, and the epicardial perfusion rate was reduced in hearts of
diabetic rats. Together with previously published morphological data reported by
Shimizu et al., (1993) demonstrating the increasing of interstitial perivascular
fibrosis and collagen type III in hearts of diabetic patients. In 1992, Grossmone et
al. studied cardiac structure, systolic function and hemodynamics in diabetic
hypcvrt;n;ive patients. The results showed that diabetes mellitus accelerates the

development of arterial pressure and, therefore, may contribute to the increased
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cardiovascular morbidity and mortality in patients with hypertension. Grossman et
al., (1995) have emphasized that both in experimental animal models and in humans
points to hypertension as of critical importance in the pathogenesis of severe
diabetic heart disease. In diabetic hypertensive cardiomyopathy, coronary artery

disease as well as structural and functional abnormalities are more pronounced than

would be expected from either PIgeRs hf?/
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1996). Diabetic patients have a lower basa.l plasma renirf' activity and less stimulation

of plasma remﬁaea ﬂwmva%fwwem who are match

for age, gender‘and blood pressure ( Hsueh., 1992) Because of the low circulating
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production on the tissue has been suggested to account for the actions of ACE-I in

diabetic vascular complications. The cellular effects of Angll are extensive and
encompass hypertrophy, hyperplasia and the deposition of extracellular matrix
(Rosen ., 1996). The action of Angll are mediated by ATl and AT2 membrane
receptor subtypes. Sung et al., (1994) reported that AT1 receptors mediate smooth
muscle proliferation in rat vascular smooth muscle, thus, myocardial Angll receptor

density is increased in diabetic rats in association with an increase in steady state
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AT1 receptor mRNA levels ( Leonado et al, 1994). Since ATl receptors are
prominent in cardiac fibroblasts ( Iwami., 1993) and since Angll stimulates
collagen production and firbonectin in the cardiac fibroblast

( Colleaques., 1992 ).It seems that Angll may have a direct effect that may be
important in fibroblast remodeling. Angll, reportly an angiogenic factor for
endothelial cell (Okuda et al., 129?‘ eported that Angll may paticipate in
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development of left 1O’Jerm'lcula.r hypertrophy Since Jﬁ}e increased work load was

required by tﬁm mﬂ ETZTﬁTng of total resistance

(Doba et al., 1996). Some beheved that le ventncular hypertrophy does not usually
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emphasized that the complication of diabetes and hypertension may lead to more
severe interstitial fibrosis and myocellular damage than in diabetes or hypertension
alone. In our model of STZ-induced diabetic rats, ACE-I (cilazapril) 1 and 10
mg/kg.BW./day could prevent the development of left ventricular hypertrophy and
coronary arterial wall thickening(table 4.11- 4.12 and Fig. 4.12, 4.164.18 ) when
administrated at the onset of hypertension (STZ-C1). And these same doses could

treat these stages after onset of ventricular hypertrophy (STZ-C8). These effects are
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due, in part, to decrease the pressure overload on the heart. However, in the dose of
non antihypertensive (0.01mg/kg.BW./day) of an ACE-I could prevent and treat the
development of left ventricular hypertrophy. Suggesting that Angll has specific
effects to increase heart size, independent of blood pressure. In our studies indicated
that thickening of left ventricular wall were diminished in 20 weeks cilazapril treated
STZ-rats. Our observations suggeltkill# -I by cilazapril is cardioprotective in
diabetes through the mechmp that & structural collagen abnormalities,

mterstmal and pcnvas an decrease hypertrophic of -

cardiomyocyte. These s r:'ed by LWCdncrease in hearts of diabetic -

treated STZ-rats were used 1 t}(e {-’)athoWgstu ies of intramural coronary arterial

wall by performing the ﬁ1;at.lgma:,'ﬁletlf}ei»@__E scnbed before in chapter III. Our

results of this pa.fi-':‘I the _study indicated --—5-7 ascular walls of intramural

coronary artery, arteﬁle and recker than the controls as

showed in Table 4.12 ?ld Fig. 4.16- 4. ngThe values of CFR assessed from STZ-
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sro®) RIS DNV ot i v
observex? in all three differences aged groups. From the point of views that the
endothelium plays an important role in the transformation of some substances with a
cardiovascular action and it secretes itself vasoactive substances. Vascular effections
in diabetes and hypertension are characterized by impaired homeostasis of
vasoactive substances of endothelial origin, raised levels of vasoconstricting factors
and reduction of vasodilating factors. Vasoactive agents lead at the same time also

to alteration of the growth and proliferation potential of smooth muscle cells of the
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vascular wall and thus to remodeling of the vascular structure in diabetes. One of
the vasoconstrictor is Angll. Veltmar et al.,( 1991) reported that endothelium
systhesis of Angl, possible, Angll and ACE in vascular smooth muscle cells
(VSMCs), Angll is not only a potent vasoconstrictor, but also a hypertrophic factor.

Angll significantly increased PDGF in human endothelial cells and the effect was
accompanied by a transient X?V cytosolic calcium. The Angll induced
intracellular calcium in icipate in the development of the

diabetic angiopathy w al mmcd adult rat aortic smooth muscle

cells (ASMCs), afe W growth factor A-chain and
production (Gibbons.,1992). .
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Froﬂ ﬁ)ﬂ tgﬂnaﬂ m% EJ "#’ ypertensive dose (0.01

mg/kg.BW. ay) of an ACE-] l.‘:could prevent and treat the development of left
AV ARG it o
mcr se heart size independent of blood pressure.As the result showed in Table 4.12
and Fig. 4.154.18. ACE-l seemed to prevent these morphological changes of
intramural coronary arterial, arteriole, and capillary walls. Interestingly, non-
antihypertenSive dose of cilazapril in our studies (0.01 mg/kg.BW/day) could
attenuate these morphologic changes of coronary arteries. Therefore, the hypothesis
that can be purposed from our studies was that, the major mechanism of cilazapril

that can prevent the vascular changes in diabetes is actually through the direct
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inhibition of the hypertrophic effects of Angll. Hartman.,(1995, 1996) reported that
such antitrophic effect of ACE-I on cardiovascular is mediated by inhibition of
Angll and by also its action on the kinin- nitric oxide pathway. The potential
bradykinin-sparing property of ACE-I may further promote the increase of

bradykinin-stimulated nitric oxide production. As ACE-I was reported to increase

bradykinin levels, while reducing ang ’

exert its effect on the endo \\‘k\ s/
to prostacychn as w@u

factor (EDRF) or uni

in production. Moreover, bradykinin can

the conversion of arachidonic acid
mof endothelium derived relaxing
s “ gical and pathological studies

ng assessed in STZ-rats could be
prevented or attenuat al ¢ di ; N -I that was administered at the
beginning, of the ons dh% r1"da: 1 fter the STZ injection) (STZ-C1).
Moreover, our present stiidie - ; t that besides the prevention, ACE-I
could also be used for curi cular complication in diabetes ( as the
experimental data & ' . our studies using different doses of

\l
mechanisms worked for this

ACE] also. shoWll

preventing effects G ACE-I Such those are the mechanism of a vasoconstrictor and

R Wﬁﬂ‘ﬂﬂﬂ'ﬁﬂﬂ?ﬂ‘i
QW’]@Nﬂ‘im UAIAINYAY




	Chapter V Discussion

