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OZET
Koyun Atriumunda ANP Sekresyonu

Bu calisgmanin amacit koyun ANP’in tir ozel-
liginin ve diyetle tuz aliminin ANP salgisina et-
kisinin aragtirilmasiydi ANP"in tir ézelliginin an-
lagilmas: i¢in koyun atrial ekstresi sicanlara enjekte
edilmig, plazma ve idrar Na*, K ve osmolalite de-
gerleri belirlenmigtir. ANP salgisinda tuzun roli,
yemlerine farkli konsantrasyonlarda tuz katilan si-
canlardaki tayin ile aragtirilmigtir.

Koyun atrial ekstreleri injekte edilen sicanlarin
idrar Na* ve K% degerleri artarken osmolalite
azalmigtir. Yemlerdeki tuz konsantrasyonlari art-
nrildiginda benzer gekilde plasma Na™ ve K% de-
gerleri artmig ve osmolalite diigmiigtiir.

Bu sonuclara gore etkisi tir ozelligi tagimayan
ANP memelilerde tuz atilimini kontrol etmekte, muh-
temelen diger hormonal etkiler yaninda plazma ve
idrar Na* K% ve osmolalite degerleri ANP sal-
gisina bagh olmakiadir.
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SUMMARY

The aim of this study was to determine whether
sheep’s ANP is species specific and if there is a re-
lationship between the diet salt concentrations and
ANP. Sheep atrial extracts were injected into rats
and the levels of Na*, Kt and the osmolality in the
plasma and urine were measured in order to study
the species specificity of ANP. The role of diet salt
concentration in the production of ANP was studied

-as the rats fed by the food with different con-

centration of salt and some determinations were rar-
ried out.

Results indicates that, when the sheep extracts in-
jected into rats, the urine Nat and K™ levels were
increased whereas the osmolality was decreased.
When the diet salt concentration increased, similarly
plasma and urine Nat and K* levels were increased
whereas osmolality was decreased.

According to this results it is concluded that, the
effect of ANP in mammals may not be species spe-
cific, the factor which controls the salt excretion is
probably ANP, and plasma and urine Na¥, K% and
osmolality levels probably also depend on ANP be-
sides other hormonal effects.
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INTRODUCTION

Atrial cardiocytes of mammals contain granules
similar to those of other cells which secrete peptide
hormones (1,2,3,). These granules are observed den-
sely around the nucleus and contain biologically ac-
tive peptides called atrial natriuretic peptides (ANP)
(2,4,5,6,7). The number of granules change with the
body water content and sodium concentration. The
atria are believed to have fluid volume receptors
(8,9,10). These peptides may play an important role
in regulating the water and electrolyte content of
extracellular fluid (11). The target organ for ANP is

kidneys. ANP mainly effects glomerular filtration
and distal tubular absorption (12,13). ANP inhibits
the secretion of aldosteron thereby reducing the re-
absorption of Na* and water and creating rapid nat-
riuresis and diuresis (7.14). Its action is mediated by
an increase of intracellular cGMP activity as second
messenger (15).

In this study, atrial extracts of sheep and rats
were injected intravenously and the excretion of
Nat, K* and urine osmolality and levels of plasma
Na*, K* and osmolality were investigated.
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MATERIALS AND METHODS

In the experiment, 40 wistar albino rats (200-
259g) were used in 4 groups. Each group received
diets containing different leves of Nat for one

week. Blood and urine samples were collected three
times, once before the infusion, blood and urine
samples were collected as the control period. Then
0.5 ml of atrial extract was infused via coccygeal
vein. Blood and urine collections were repeated 5
minutes and 15 minutes following the injection of
atrial extracts. Metabolic cage was used for col-
lection of urine.

Group 1 were fed on the standart diet (protein
content 21 %, sodium 0.21%) with 4 % by weight
of NaCl added. Sheep atrial extract was injected.

Group 2 were fed on the normal rat diet and at-
rial extract was injected.

Group 3 were fed on normal rat diet and sheep
atrial extract was injected.

Group 4 were fed on normal rat diet without salt
and sheep atrial extract was injected.

Preparation of Atrial Extract

Atrial extracts were prepared as described by de
Bold et al (16) and Thibault et al. (17). The animals
(sheep and rats) were decapitated, their hearts ra-
pidly excised. Tissues were put in ice and they were
brought to laboratory about in an hour. Both atria
were dissected in laboratory at 4°C. After drying
with tissue papers, weighed. 5 ml glacial acetic acid
was added for each gram of atrial tissue and cent-
rifuged and diluted with 2 ml 0.1 M acetic acid,
then centrifuged for 5 minutes at 3000 rpm and sto-
red at -70 °C until used.

Chemical Analyses

Nat and K* determinations were carried out by
using a flame photometer (Eppendorp Type 700).
Osmolality of urine and plasma were measured
cryascopically (Fisce osmometer).

Statistical Analyses

Standart deviations of each group and the results
were analysed statistically with student’s t tests.

RESULTS

Sodium, potassium and osmolality values for all
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groups are shown in Figures 1-6. In the salt added
group before the extract injection though Na¥, K+
levels in both urine and plasma were higher, os-
molality was seen to be lower than the others. 5 mi-
nutes after the injection in all groups Na*, K le-
vels were increased while osmolality dropped
compared with the pre-injection level and their level
were closer again with the pre injection level in 15
minutes. The increase in Na*, K* levels were more
obvious in the salt added group and less in no salt
diet group.

DISCUSSION

The effects of ANP were determined bu using
different techniques in different animals (4.18). In
this study sheep atrial extracts were given (o rats
and their effects were observed. Five minutes after
the atrial extract injection, Nat and K* excretion
increased whereas the osmolality was decreased in
plasma and urine. 15 minutes later these values
were approached to basal levels. Although those va-
lues were slightly lower, the changes were in the
same direction as reported by Atlas (19) and Rain
(20). Those values were approached to basal levels
reported by Vaughan (21). While Atlas and Rain
obtained extractions from rats, Vaughan got them
from rabbits. As it mentioned earlier since the rats
have a greater atrial granules then the other mam-
mals this can be a reason for the discrepency. Alt-
hough Atlas and Rain anaesthetized the animals but
in this study they were not.

In this study in order to determine the species
specificity of ANP, sheep and rats’ atrial extracts
were injected into rats and they were compared.
Sheep and rat atrial extracts produced comparable
changes in rat’s atrial extracts produced comparable
changes in rats as can be scen by comparision of
group II and IIL This suggests that at least for these
species there is no species specilicity. It was shown
that when synthetic human ANP were injected into
different animals had physiological effects (22, 23).

According to these results it is concluded that
the effect of ANP in mammals may not be species
specific. There was a relationship between the diet
salt concentrations and ANP. For this purpose in
this study different salt concentrations were used in
3 different groups. (Group 1, 3, 4).
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In the 4% salt added group the levels of Na™ and

K+ were increased whereas the osmolality was dec-
reased. Tt was shown that after the salt added diet
applications the effects of ANP increased (24, 25).

Results of the experiment showed that sheep at-

rial extract had the same effect in rats as being not

10.

11.

12.

14.
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species specific. Atrial extract increased the exc-
retion of Na¥, K from the kidney and decreased
the osmolality of urine thus causing diuresis more
than causing natriuresis. ANP sccretion is also di-
rectly related to the salt consumption.

REFERENCES

De Bold AJ. Morphometric assesment of granulation in rat
atrial cardiocytes : Effect of age. J Mol Cell Cardiology
1978;10:717-24.

De Bold AJ. Atrial natriuretic factor of the rat heart. Studies
on isolation and properties. Proc Soc Exp Biol Med
1982;170:133-8.

Cantin M, Genest J. The heart as an endocrine gland. Bib-
liography 1986;254(2): 76-81.

Cogan MG. Atrial natriuretic factor. West J Med 1986;
144:591-95.

De Bold AJ. Atrial natriuretic factor: A hormone produced
by the heart. Sci 1985:767-9.

. Laragh J H. Atrial natriuretic hormone. The renin aldosterone

axis, and blood pressure electrolyte homeostasis. New Eng J
Med 1985;313(21): 1330-40.

. Schiebingen RJ, Pratt JH, Kem DG. The adrenal capsule al-

ters the response of zona glomerulosa cells to atrial nat-
riuretic peptide. Endocrinology 1988;123 (1): 492-6.

Myers BD, Peterson C, Molina C, Tomlanovich SJ, Newton
LD, Nitkin R, and et al. Role of cardiac atria in the human
renal response to changing plasma volume. Am J Physiol

1988; 254: F 562-73.

Linden RJ, Knapp MF. Is atrial natriuretic peptide really a
hormone? Br Heart J 1988; 56:229-301.

Kramer HJ, Lichardus B. Atrial natriuretic hormones, thiny
years after the discovery of atral volume receptors. Klin
Woch 1986;64:719-31.

Firth JD, Rain AEG, Ledingham JGG. Low concentrations of
ANP cause pressure-dependent natriuresis in the isolated kid-
ney. Am J Physiol 1988:254: F 391-6.

Cogan MG. Atrial natriuretic factor amiliorates chronic me-
tabolic alkolosis by increasing glomerular filtration. Sci
1985; 229: 1405-7.

. Purkeson ML, Blaie EH, Stokes TJ, Klahr S. Role of atnal

peptide in the natriuresis and diuresis that follows relief of
obstruction in rat. Am J Physiol 1989:255: F 583-9.

Nonoguch S. Atrial natriuretic factor on cyclic Guanosine
monophosphate and cyclic adenosine monophosphate ac-
cumulation in microdissected nephron segments from rats. J
Clin Invest 1987:79:500-7.

15.

16.

17.

18.

19.

20.

21.

rJ
o

23.

24,

25.

Maki M, Takayanagi, R, Misono KS, Pandey KN, Tibbettes C,
Inagami T. Structure of rat atrial natriuretic factor precursor
deduced from DNA sequence. Nature 1984; 309:722-4.

De Bold AJ, Boranstein HB, Veress AT, Sonnenberg H.A
rapid end potent natriuretic response 1o intravenaus injection
of atrial myocardial extract in rats. Life Sci 1981:28: 89-94.

Thibault G. Garcia R, Seidaah NG, Lazure C, Cantin M, Chre-
tie M. Genest 1. Purification of three rat atrial natriu retic fac-
tors and their amino acid composition. FEBS Letters 1983:164
(2): 286-9.

Buckalew VM, Morris M, Hamilton RW. Atnal natriuretic
factor. Adv Interm Med 1987;32:1-26.

Atlas SA. Kicinert HD, Camargo MJ, Danuszewicz, A, Sealey
JE, Laragh LI, et al. Purification, sequencing and synthesis of
rat  atrial Nature

natriuretic and  vasoaclive

1984;309:217-9.

peptide.

Rain AEG, Macphee AA, Ledingham JGG. Effects of high
and low molecular weight atrial natriuretic factor in the is0-
lated kidney. Clin Exper Theory and Practice 1984: A6 (10-
11): 1863-6.

Vaughan ED, Facs MD, Marion DN, Seale JE, Camargo MJF,
Kleinert HD, et al. Atrial natriuretic extract: Effects on renal
hemodynamics in the rabbit. Surgical Forum 1983; 34:690-2.

. Socjima H, Grekin J, Brigg, D. Schaermann J. Renal response

of anesthetized rats 1o low-dose infusion of atnal natriurelic

peptide. Am J Physiol 1988:254: R 449-55.

Mack. T, Marion DN, Camaargo MJF. lleinert HD, Laragh
JH, Vaughan ED, Atlas SA. Effects of auriculin (atral nat-
riurelic factor) on blood pressure function, and the renin al-
dosterone system in dogs. Am J Med 1984:77:1 069-75.

Napier MA, Dewey RS, Schonberg GA, Beneu CD, Radkey
JA. Marsh EA, et al. Isolation and sequence determination of
peptide components of atrial natriuretic factor. Biochem Bi-
ophys Res Common 1984:120(3): 981-8.

Sagnella GA, Macgregor GA, Cardiac peptides and the control
of sodium excretion. Nature 1984:309:666-7.





