CHAPTER II
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Streptozotocm (STZ)-treated rat model

The experimental model of diabetes mellitus which was used in this study
was induced by a single intraperitoneal (ip.) dose of streptozotocin (STZ) (65 mg/
kg. BW). The STZ- treated rat model is considered to ke an experimental model
that closes resemblance to insulin dependent diabetes mellitus in humans. The
disbetogenic action of STZ was detected in Upjohn Lab-Oratories. The mechanism

of STZ diabetogenicity has been accumulated. Its nitrosourea moist facilitated its
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transport across the cell membrane, inducing B-cell damage through the biochemical
events caused DNA strand breaks. Such that lead to a critical depletion of
nicotinamide dinucleotide (NAD) through the complex mechanisms involving more
than one type of enzyme (LeDoux SP et al., 1988). Because of the glucose moiety
of the STZ-molecule, its toxicity is sequestered in beta-cells in preference to other
cells and, there, STZ causes bcta-c?ls specific damage. Especially, damage to

myocardial cells associated WQQ\Q\\J ;l/)ys/'xz has not been demonstrated by any
A

investigation. 2 e —

Cilazapril (Angio -

The chroni

hypertension, ather:
especially Angll,
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slowing the progrﬁslon of these complications, ¢

ventricular hype oF and of vas

The renin an;i tensin ~ trala)le in the regulation of blood
pressure as showed in Fig, 2.1. In this system, Ang II is known as a key compound.
Ang II coulﬂeua%‘l s;;em:ﬂm ﬁeﬂr&@@i three actions; 1) On
stimulating sy?npathetic system, 2) On inducing, direct vasocénstriction and 3) On
mcre@lgﬂelaxﬁnﬁsmulwﬂl m’]ﬁmﬁl water retension
(Kenne:‘h and Joseph, 1990). Besides this vasoconstriction effect, Ang II has been
recently defined as a trophic factor which could develop hypertrophy of hearts and
blood vessels . Angiotensin II has been shown to promote growth of vascular
smooth muscle cell. Angll is converted from Angl by angiotensin converting
enzyme (ACE) as showed in Fig. 2.2. ACE is a protease with a zinc group, hence

being a metalioprotease (Ehiers and Riordan, 1989). There is a single zinc atom at

e
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the high affinity binding site, the site that interacts with Angl or the ACE-I. ACE
was also identified in most peripheral tissue such as vessel walls, kidneys, adrenals,

heart and brain (McAreavey and Robertson, 1990).

Cilazapril which is one of ACE- I agents was chosen to use in this

investigation. Cilazapril is a prod e g converted to its active form cilazaprilat
as showed in fig. (2.3), (Kl @ 89), which has a long terminal half

life with a long duranonm (I}_I’to 85; Deget and brogden, 1991).

anglotensm aldosterone system

including rats, dogs, and baboons.
Elﬁwmg oral and intravenous
CE-l, plasma concentrations of

result of loss of feedback i’n‘lnﬁm gI‘I', plasma renin concentrations are
4-" A5 .—‘i‘
increased (Nakamtfﬂa et al. 1988)" V&

e — ,
been determined in‘i}ealthy' and 1n pad‘.&lts with hypertension. Acute

effects of orally administered cﬂazaﬁ ificluded decreases in plasma concentrations

of Angll an duﬂm ﬁ mﬂ ilﬂtzon of angiotensinl and
plasma renin act1v1t Burnier %t a ﬁaﬁ mmura 1988).
ﬁn mjgl ﬁﬁ ﬂ;’T been studied in

patlents with hypertension. In spontaneously hypertensive rats( SHR) treated with

cilazapril, single oral dose of 0.3 and 3 mg/kg reduced aortic blood pressure by
10% and 28%, respectively (Nakamura et al. 1988). Cilazapril has been shown to
improve left ventricular diastolic function in patients with left ventricular
hypertrophy (Marmur et al. 1989) and during long term treatment of hypertensicn

(Sanchez et al. 1989).
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Using a recently introduced technique of radio chemical myocardial imaging,
myocardial activity differences between excercise and resting images in patients
with stable angina of effort were higher after a single dose of cilazapril than after
placebo. These findings were considered indicative of increased segmental
myocardial perfusion (Gasic et al. 1990).

Cilazapril has produced ed beneficial haemodynamic effects in
patients with congestive h. % et al. 1990). Hypertrophy of the

tunica media (Folkow., wenbf a@ssure does not necessary reverse

these vascular changes ough they can be influenced by

some antihypertensive A1 s treatment with cilazapril 10
mg/kg/day (a dosage f than- the i .qu ACE inhibition on medial

hypertrophy) was studied ia spe 4 e v , tensive rats (SHR), and cilazapril
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injury. Cilazapril }g mg/kg daily a
balloon injury demonstrated a marked p; -?]k n myointimal proliferation.

-

The decreasel artenal pressure elicited by Qazapnl did not appear to be

the main m ty rfw%’ intima formation, since
verapamil degu ﬁﬁj vjre: ure 'iE'J(::] f]: t neointima formation
(Pow % ﬁ mtﬁ y inhibit local
formatanﬁ)»I @msuﬂ EEE;L:S 8mMoo muscﬂ cell owth and that ACE

inhibition may modulate growth factor interactions with angiotensinII. Wolfgang
Linz, in 1992 has been demonstrated that rats with aortic constriction treated with a
non-antihypertensive dose of ramipril (10 p gm/kg/day) showed the same prevention
and regression of cardiac hypertrophy as groups receiving the antihypertensive dose
(Img/kg/day). This may indicate local cardiac effects of the renin-angiotensin

system.
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According to these suitable roles of cilazapril, it was chosen to use as a ACE-
inhibitor in this investigation. The effect of cilazapril was later confirmed by
Ampom Jariyapongskul (1994). it was indicated that hypertension, myocardial
hypertrophy and coronary arterial wall thickening of STZ-rats could protected by
cilazapril 10mg/kg. BW., orally fot 16 sveeks at 1 day after diabetes was induced.

However, diabetic patients whe d in hospital usually found that they

have long time of -:ﬁ-"--'-»; antil 1 iovascular disease at this time.
Ampom., 1994 indicated - es was induced, cardiovascular

morphologic changes an the age matched controls.
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Figure 2.1 The renin-angiotensin-aldosterone system and the mechanism of action

(From Kenneth and Joseph, 1990).
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Figure 22 Diagram of Renin-angiotensin system (From McAreavey and Robertson,
1990).




Figure 2.3 Struct !: formula of cilazaprilat, the
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