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## C547062 ;: MAJOR PHYSIOLOGY

KEY WORD ;_STEVIOSIDE / RENAL FUNCTION/RAT7 GLUCOSE METABOLISM
| THAMOLWAN SUANARUNSAWAT : THE MECHANISM OF ACTION OF STEVIOSIDE ON
. RENAL FUNCTION IN RAT. THESIS ADVISOR : PROF. NARONGSAK CHAIYABUTR. Ph.D. THESIS
J CO-ADVI SOR :PROF. BUNGORN CHOMDEJ, Ph.D. 204 pp. ISBN 974-636-604-1

~IThis research has been performed to elucidate the effect and the mechanism of action of
steviosid® (SVS ) on the renal function in rats. An intravenous infusion of svs (150 mg/mlz in the
small, meLdlum and large doses (200,150,200 mg/_kgr.BWS reduced blood pressure to the lowest values
in the dbse-dependent manner within 5-7 minT(P<0.001). Blood pressure gradually increased
afterward! but not to the normal level while heart rate contlnuousl¥ increased in rats treated with the
large andg]medlum_doses of svs infusion. The initial decrease of blood pressure could be reversed
after preheated with L-NAME whereas both hypotension and tachycardia in the latter period Was
reversed jby pretreatment with indomethacin. " Animals pretreated with prazosin reduced blood
pressure ™nd heart rate (P<0.001) both before and during svs infusion while pretreatment with
norepinephrine showed the opposite results. The plasma volume and blood volume were not
significantly affected during sv's infusion, svs intubation (2 ?/kg.BW) for 6 hours also induced
hypotensijon but with a slight extent. The first 30-min of svs infusion raised ERBF§P<0.05)w.|thout
a cha_n%e jof GFR. ERBF was unaltered afterward while GFR reduced (P<0.05) after cessation of
SVS infusion in animals treated with the large and medium doses, svs feeding had no effect on renal
hemodynamics. Renal vasodilatation action by svs infusion could be reversed in rats pretreated
with indqmethacin or arginine vasopressin (A_VP[). The congestion of glomerular capillaries from
_ hlstopathjrloglcal examination was noted in animals treated with the large and medium doses,

~ [The fractional excretion of Na+ (FENY,CF (rFE(i),g_Iucose (FEG and KHFEk) was
significantly raised in both durm? and after svs infusion. The lithium clearance method showed that
the depression of proximal tubular Na+and water reabsorption correlated to the elevation of FEn3
The flrstlSO-mm of svs infusion suppressed the renal mitochondrial activity and Na+K+ATPase
activity ( <0.05g approximately 14% and 21% respectively while proximal tubular reabsorption of
Na+ reduced 88%. The rise of FEN: and FEci remained no matter how a change of renal
hemodrnamlcs was occured or not. Pretreatment with indomethacin or AVP reversed the rise of
electrolyt® excretion durmg the second period of svs infusion, svs intubation also increased
electrolyt™ excretion (P0.05) without a change of FEq svs infusion raised the plasma glucose level
(PG% (POj.00) but PGwas still lower than the renal plasma threshold of glucose in normal rats (264+
19.25 mPk). Moreover renal tubular reabsorption of glucose during sv's infusion was lower than
the tubular transport maximum of glucose (TmG. svs infusion raised PG_b¥ decrease in glucose
uptake without a change in insulin release. Hyperglycemic effect of svs infusion was attenuated
. after prejreatment with L-NAME or prazosin or indomethacin, but returned to normal after
Rretreatm.ent with a combination of L-NAME and indomethacin. It can be concluded that the
otensipn and tachycardia were mediated via NO, prostaglandin and sympathetic activity during
SVS infusion, svs infusion caused a dilation of both afferent and efferent arterioles. An increase in
electrolytj: and glucose excretion induced by svs infusion was the reduction of proximal tubular
reabsorptjon of Na+ whereas svs intubation exerted its effect on distal part of nephron. The
hyperglycemic effect by the action of svs infusion was the interaction among NO, prostaglandin and
sympatheiic activity, svs infusion also inhibited glucose-stimulated insulin release.
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SUMMARY

This thesis describes studies on the effect of svs on the renal function in rat. The
review of the literature in the first part of thesis dealing with general aspects of the

action of svs on renal function, general circulation and the plasma glucose level.

The initial experiment was designed to study the effect of svs on the general
circulation and the renal function (chapter 1V). It was shown that svs either infusion
or intubation produced the reduction of blood pressure to the lowest level in dose and
time dependent manner. The initial reduction of hlood pressure was apparent at 5-7
min after svs infusion of the large (200 mg/kg.BW) and medium doses (150
mg/kg.BW), and then gradually increased afterward but not returned to normal level
despite a cessation of svs infusion. The heart rate continuously increased in
corresponding to the hypotension. The reduction of blood pressure during svs
infusion was found to be due to the vasodilatation not to the the decline of the plasma
volume. The experiment using animals pretreated with various drugs (chapter VII)
demonstrated that the initial reduction of blood pressure was mediated via the action
of nitric oxide (NO). The recovery of blood pressure was not accomplished. To
compensate the hypotension, sympathetic stimulation is operated. The action of
prostaglandin to overcome the sympathetic activity and the release of prostaglandin by

the direct action from sv s infusion or sympathetic activation are discussed.

Animal intubation on svs induced hypotension but it had no significant effect

on renal hemodynamics (chapter IV). svs infusion produced not only hypotension
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but also raised effective renal blood flow (ERBF) in the first period of svs infusion.
This indicates its vasodilator effect on renal vasculature. Despite the elevation of
ERBF, GFR was not changed, suggesting the vasodilatation in both afferent and
efferent arterioles. Animal pretreated with arginine vasopressin (AVP) or
indomethacin reversed the rise of ERBF (chapter VII). The reversibility of ERBF after
pretreated with AVP should not be due to the inhibitory action of svs infusion on
AVP action or release since AVP itself had no significant effect on renal
hemodynamics. It would rather be that AVP inhibits SVS-induced prostaglandin
liberation or action on renal vasculature. The action of svs infusion on renal

vasodilatation was suspected to be mediated via prostaglandin system.

After the first period of svs infusion, no significant alteration of renal
hemodynamics except the reduction of GFR was apparent after cessation of
administration of the large and medium doses of svs infusion. The congestion of
glomerular capillaries was shown from histopathological examination of renal tissues
of animals treated with both doses of svs infusion. These changes would account for
the reduction of GFR in both groups. The urine flow rate markedly increased during
the first period of svs infusion and in animals fed with svs (chapter rv). The
elevations of FENa, FEci and FEk were noted. These changes would be due to the
depression of renal tubular reabsoiption of electrolytes since GFR and plasma

electrolyte did not alter.

These results encouraged further experiments to elucidate the site of renal

tubule responsible for the natriuretic during svs infusion. The site of its natriuretic
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action was elucidated using the lithium clearance (C10technique. The rise of Na+and
cr excretion was shown to be related to the reduction of proximal tubular
reabsorption of Na+and cr in both during and after svs infusion, suggesting the site
ofaction of svs infusion to produce natriuresis. This assumption was also confirmed
by the elevation of urinary glucose excretion (chapter VI). The enhancement of
electrolyte excretion after svs intubation was not due to the reduction of the

proximal tubular reabsorption of Na+since FEg was still normal.

The mechanism of natriuretic effect of svs infusion was also carried out by
the determination of renal Na, K+ ATPase and mitochondrial function (chapter V).
Renal Na, K+ ATPase and mitochondrial function were suppressed during the first
period of svs infusion. The extent of these alterations was only 14-20% whereas the
reduction of proximal tubular reabsorption of Nat and H20 markedly increased
approximately 88%. The change of staring forces at peritubular capillary was
unlikely to be the cause since the increase of electrolyte excretion was remained
inspite of the absence change of renal hemodynamics. By using various drugs for
pretreatment to the animals did not show any effect on the action of SVS-induced
electrolyte excretion except the pretreatment with AVP and indomethacin (chapter
vn). The recovery of electrolyte excretion produced by the pretreatment of AVP or
indomethacin was not due to their effect to inhibit proximal tubular action of svs
infusion. The action of svs infusion itself was the predominant cause of the rise of
electrolyte excretion. The destruction of proximal tubular cell was also demonstrated

from histopathological examination after sV infusion (chapter 1V)
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The profound urinary glucose excretion was found in animals subjected to
svs infusion but not in svs intubation (chapter VI). Glucosuria was still apparent
despite stopping svs infusion. This might be attributed to the rise of the plasma
glucose level which might be higher than the renal plasma threshold of glucose during
SVS infusion. From the study of the glucose turnover rate, the rise of plasma glucose
level was not due to the reduction of insulin release, but rather due to the reduction of
glucose uptake (Chapter VI). Animals pretreated with prazosin or L-NAME or
indomethacin could attenuate the hyperglycemic response to sv's infusion during the
second period, indicating the nparticipation of sympathetic activity, NO and
prostaglandin in hyperglycemic effect of svs infusion. The plasma glucose level
seems to return back to normal level in animal pretreated with the combination of L-
NAME and indomethacin. These results suggest some interactions occured among
these drugs to induce hyperglycemia during svs infusion. The hyperglycemic
response was remained despite stopping svs infusion in group of animals treated
with the large and medium doses. Although sv's infusion produced the rise of plasma
glucose level, this does not account for the glucosuria since the renal plasma threshold
of glucose was higher than the hyperglycemic level induced by svs infusion. Renal
tubular reabsorption of glucose during svs infusion was much less than tubular
transport maximum of glucose (Tmo). It was clearly shown that the glucosuric
response to both during and after svs infusion is primary due to the suppression of
proximal tubular Na+ reabsorption since there was the close relationship between FEg
and FENa Despite the elevation of plasma glucose level during sv's infusion, insulin-

released in response to hyperglycemia was not apparent (chapter VI), indicating that
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svs infusion impaires glucose-stimulated insulin release. However, tissue response to

insulin is still intact.

Finally, the results of all these experiments are discussed in general term. The

proposed mechanism of actions of sv's either infusion or intubation is presented.
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