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- Abstract -

Background: Diabetes mellitus has led to change in fluid and electrolyte balance
and consequently affected blood volume and blood pressure. These changes
can trigger the secretion and synthesis of atrial natriuretic peptide (ANP) from both
atrial and extra-atrial tissues. ANP plays an important role in the regulations of
body fluid balance and blood pressure. Therefore, this study was carried out to
elucidate whether or not atrial and extra-atrial synthesis of ANP is influenced in
experimental non-insulin dependent diabetes mellitus (NIDDM) rats.

Methods: Neonatal rats were induced into NIDDM rats by single injection of
streptozotocin (80 mg/kg). Plasma ANP level was measured by the use of
radioimmunoassay method and the ANP mRNA expressions from the right atrium,
left ventricle, hypothalamus and kidney were analyzed by reverse transcription-
polymerase chain reaction with [*’P]-dCTP at 8 weeks after injection of
streptozotocin or citrate buffer.

Results: Blood glucose was more significantly increased at 2 hours after glucose
loading in NIDDM rats than control rats. Plasma concentration of ANP tended to
significantly increase in NIDDM rats compared with control rats. The expressions of
ANP mRNA from each tissue were observed in different patterns. Right atrial ANP
mRNA expression revealed non-significant increasing trend in NIDDM rats, whereas
left ventricular ANP mRNA did not have difference. However, both hypothalamic
and renal ANP mRNA expressions in NIDDM rats were significantly increased.
Conclusion: These results indicate that the enhanced expressions of hypothalamic
and renal ANP mRNA act as an important regulator of electrolytes and body fluid
volume in neonatally streptozotocin-induced NIDDM rats (J Kor Diabetes Asso 421"
430, 2000).
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Fig. 1. Blood glucose responses to subcutaneous glucose
loading (2 g/kg)in control and non-insulin dependent
diabetic (NIDDM) rats. Data are mean and standard
error of five rats in each group. *p<0.05, + p<0.01
vs. before glucose loading(0 min); T p<0.01 vs.
control rat.
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Fig. 2. Body weight(upper panel) and daily water intake
(lower panel) at 4 and 8 weeks after birth of
control and non-insulin dependent diabetic
(NIDDM) rats. Data are mean and standard error
of five rats in each group. * p<0.05, t p<0.01 vs.
control rat; ¥ p<0.01 vs. 4 weeks.
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Fig. 3. Plasma concentration of atrial natriuretic peptide
(ANP) sampled at 8 weeks after birth in control
and non-insulin dependent diabetic (NIDDM) rats.
Data are mean and standard error of five rats in
each group. *p<0.01 vs. control rat.
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Fig. 4. ANP mRNA expression from right atrium and left

ventricle in control and non-insulin dependent
diabetic (NIDDM) rats. (A) Each of two represe
ntative autoradiograms from both groups. (B) The
relative expression levels of ANP mRNA are mean
and standard error of five rats in each group. The
density of each mRNA sample for ANP was
normalized to the GAPDH mRNA. The mean
corrected density values of NIDDM group were
further divided by those of the control group.
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Fig. 5. ANP mRNA expression from hypothalamus and

ANP

kidney in control and non-insulin dependent diabetic
(NIDDWM) rats. (A) Each of two representative
autoradiograms from both groups. (B) The relative
expression levels ANP mRNA are mean and
standard error of five rats in each group. The
density of each mRNA sample for ANP was
normalized to the GAPDH mRNA. The mean
corrected density values of NIDDM group were
further divided by those of the control group.
* p<0.05, t p<0.01 vs. control rat.
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