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Balo and co-workers (7) have established in the aorta of humans a high-
ly active adenylpyrophosphatase. The latter enzyme splits the ortophos-
phate from adenosine triphosphate and adenosine diphosphate and is con-
tained in the arterial tissue only. Adenosine monophosphate is produced
as the end product of the enzyme action. In 1950, Reis (12) proved also the
presence of 5-nucleotidase in the tissue of the aorta, which is capable of
splitting adenosine monophosphate.

The adenylpyrophosphatase plays an important role in supplying the
tissues with energy (6, 11). Its high activity in the arterial tissue of man
is of great interest, especially when considering the low oxidation meta-
bolism at this particular level (9).

On the contrary, &-nucleotidase (5-ribonucleotide-phosphohydrolase
3.1.3.5) reveals a low activity in the human arterial tissue (12). This
enzyme is important for thie regulation of tissue calcification and plays
a significant role in the formation of the ground substance during the meta-
bolism of mucopolysaccharides (15).

With advancing of age, 5-nucleotidase activity in the arterial tissue
is significantly increased (9). The problems of hormonal regulation of these
two enzymes within the vascular wall (15) are of particular interest.

Furman (8) makes reference to a very interesting hypothesis concern-
ing the atherogenic action of the androgenic hormones.

Considering the important role ascribed to 5-nucleotidase and adenyl-
pyrophosphatase in the aortic wall, in the course of the atherosclerotic
process (6, 15), we set out to investigate the influence of testosterone pro-
pionate on the activity of this particular enzyme. Since the development
of the atherosclerotic process is influenced also by the function of the thy-
roid gland (11), the studies were conducted on normal rats and on rats
with removed thyroid. Literature data on similar investigations were not
found.

Material and Methods

The studies were carried out on 56 young, sexually mature unbred male
white rats, weighing from 140 to 180 g, distributed in the following series:
group I — control (intact) — 14 rats; I — treated with testosterone pro-
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pionate — 10 rats; I1I — thyroidectomized — 12 rats; IV — thyroidectomi-
zed, treated with testosterone propionate — 11 rats; V — pseudothyroid-
ectomized — 9 rats.

The thyroidectomized rats (III and IV) were investigated one and a
half months after the operation. It is well known (2) that the thyroid hor-
mones have comparatively prolonged period of semi-disintegration and
are being conserved in the organism for several days after thyroidectomy.
In the work of Lebedeva (1), recommendation is made that experimenta-
tion with thyroidectomized animals should be conducted not prior to 30—
35 days after the operation. The pseudothyroidectomized animals were stu-
died in the course of the same terms.

Testosterone propionate was administered in the form of oil solution
at dose 1 mg/100 g weight, with three-fold injection over a period of 10 days.

The animals under investigation received bread and milk ad libitum.
Those operated upon received water solution of calcium lactate instead of
water, aiming reduction of mortality rate in the postoperative period (owing
to involvement of the parathyroid glands). Intramuscular injections were
also made with 10% solution of calcium gluconate (0.1 ml/100 g body weight).
Calcium lactate was also given to the control animals.

Before the investigation, the animals were kept for 15 hours on a fast-
ing regime. They were killed on the same hour of the day (11.00 a. m.).
The aorta was promptly removed, cleansed from the blood and periaortal
tissues and homogenized for 15 min at 0° C with saline solution (1 ml solu-
tion per 10 mg aortic tissue). Centrifugation was performed for 10 min
(3000 rev/min). The activity of the two studied enzymes was determined
in the supernatant liquid.

The method of Ahmed and Reis (4) as modified by Zemplenyi and assoc
(14), was resorted to for 5-nucleotidase, and of Banga and Novotny (6) —
for adenylpyrophosphatase.

The activity of 5-nucleotidase was determined with substrate adeno-
sine-5'-monophosphate, at pH 7.5, of adenylpyrophosphatase at substrate
ATP and pH 9.0. Veronal buifer was used for both enzymes. The incuba-
tion at 37° C lasted 30 minutes.

The amount of released inorganic phosphate was determined with
SPECOL at 650 millimicrons. The activity of the enzymes was measured
by means of increasing the inorganic phosphate in milligrams per 100 mg
fresh tissue.

Results and Discussion

The results of the investigations are illustrated in Table 1.

The data in Table 1 demonstrate:

1. The introduction of testosterone propionate in normal male rats
provokes statistically reliable rise of 5-nucleotidase activity (t=3.09,
P<0.01) and reduction with 10.4% of adenylpyrophosphatase activity
(t=3.15, P<0.01).

2. After thyroidectomy no statistically reliable changes in the acti-
vity of 5-nucleotidase occur (t=1.11, P>0.25), whereas the activity of
adenylpyrophosphatase reveals a statistically reliable reduction (t=4.63,
P<0.001).
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Ta¥

Activity of 5'-nucleotidase and adenylpyrophosphatase in the aortic wall of normaM
and thyroidectomized male albino rats

Incubation for 30 min at 37° C
Increase of inorganic phosphate — mg/100 mg fresh tissue

Serles Number 5 -n(upcllleigl%a;se Adenyl?glflongg)s)phatase
I — Control 14 0.388+0.029 2.77540.192
Il — Treated with testosterone propionate 10 0.529 +0.035 2.49440.185
IIl — Thyroidectomized 12 0.4554+0.055 1.765+0.142
IV — Thyroidectomized, treated with
testosterone propionate 11 0.346 +0.041 1.335+0.133
V — Pseudothyroidectomized 9 0.353 +0.063 2.037 40.220

3. The treatment of thyroidectomized male rats with testosterone pro-
pionate (Series 1V) does not account for statistically reliable changes in
the activity of &-nucleotidase (t=1.56, P<<0.01) and causes a new reduc-
tion in the activity of adenylpyrophosphatase (t=2.19, P<0.05), statisti-
cally reliable. The decrease in relation to control animals (I) is still great-
er —51.8%.

4. In the animals subjected to pseudothyroidectomy (V) no statisti-
cally reliable changes are established as regards 5-nucleotidase (t==0.63,
P<0.05). The activity of adenylpyrophosphatase shows statistically reli-
able reduction (t==2.51, P<0.05). Most likely, in this case a stress reaction
is involved (5).

It is a well known fact that the hormones of the thyroid gland exert a
stimulating action on the tissue oxidation (5). It may be assumed that the
inhibition of the oxidation processes within the aortal tissue in thyroidec-
tomy is externally manifested also by the lowered activity of the adenyl-
pyrophosphatase, specific for this tissue, as demonstrated by our personal
data. There are literature references (3, 13) concerning the influence of the
thyroid hormones in general on the ATP-ase activity in the organism.

In accordance with our data, the testosterone propionate exerts vari-
able effect on the activity of the two enzymes. It inhibits the activity of
adenylpyrophosphatase, with the inhibition being more strongly pronoun-
ced in the thyroidectomized animals. Ganga and Novotny (6) have estab-
lished that in the arteriosclerotic aortal tissue, the activity of adenylpyro-
phosphatase is lower than in normal tissue. Probably, the effects of testo-
sterone propionate and thyroid hormones upon the adenylpyrophosphatase,
established by us, might be explained by certain aspects of these hormones’
participation in the atherosclerotic process (8).

Unlike adenylpyrophosphatase activity, the activity of 5-nucleotidase
shows statistically reliable increase after treatment of normal rats with
testosterone propionate. This is a further indication for the easier occurrence
of the atherosclerotic process since it is well known (15) that in higher &'-
nucleotidase activity, the formation of the ground substance, which is a
prerequisite for subsequent lipoid depositions, is accomplished at a higher
degree.
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Inferences

1. After treatment of normal male rats with testosterone propionate,
a statistically reliable increase of the activity of 5-nucleotidase and reduc-
tion of the activity of adenylpyrophosphatase are established.

2. Thyroidectomy causes an increase of the adenylpyrophosphatase
activity, without altering significantly the activity of 5-nucleotidase.

3. The treatment of thyroidectomized male rats with testosterone pro-
pionate provokes a still greater reduction in the activity of adenylpyrophos-
phatase, without anyway exerting a statistically reliable effect on 5-nu-
cleotidase.

4. In pseudothyroidectomized rats, the activity of adenylpyrophos-
phatase is lowered, whilst that of 5'-nucleotidase shows no statistically
reliable changes whatsoever.
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M3YYEHHE BO3JEACTBUS TECTOCTEPOHNPOIMUOHATA HA AKTHBHOCTb
5’-HYKJIEOTUAA3bl H AZEHUJINHUPOPOCPATA3bl B CTEHKE AOPTbI
HOPMAJIbHbIX U THPEOUA3KTOMUPOBAHHBIX CAMILOB BEJIbIX KPbIC

H. C. Kaauywtn, H. K. Hearnos, T. K. Ilenuesa

PE3IOME

HccnenoBannio noxsepraoch 56 camuoB Gesbix KpbiC, CO3PEBIUHX B IO-
JIOBOM OTHOILIEHHH, KOTOphle OLIM CrpyHIHPOBaHbl B CJAEAYIOLIHE CEPHH:
I — koutponbHble (WHTakTHbIE); [l — mosyyaBuIe TeCcTOCTEPOHIPOMHOHAT;
Il -— rupeounsxkromupoBanuble; IV — THpeoOHA9KTOMUDPOBAHHbLIE,  HOIY-
yaBiUIide TECTOCTCPOHIIPONHOHAT; V — ICeBAOTHpecHA9KToMIpoBaHHble. Ome-
pPHPOBAHHBIX KUBOTHHIX HCCJEAOBAJIHM uepe3 MoJTopa Mecsua rocje ofnepa-
nuu. Tecrocreponnponuonar BBoAuJcs B obulell nose 1 mr/100 r Beca Tpex-
kpatHo B TeyeHue 10 pueit. Cratuctuueckass o0paGoTka JaHHbIX IIOKa3bBAET,
YTO TCCTOCTEPOHIIPONHOHAT BLI3bIBAET CHHIXKEHHE AKTHBHOCTH aJeHHJIIMpO-
(ocaraspl, NpHUEM 3TO CHHXKEHHE 3HAUUTENbHO 3aMeTHee Yy THPEOHJ3KTO-
MUPOBAHHBIX, YeM y HOpPMaJbHBIX JKUBOTHBIX. THDEOHISKTOMUS TaKKe CHH-
»KaeT aKTHBHOCTb 3H3HMA.

5'-HyKJ€OoTHJa3a NOBLUIAETCS [0CJAe BBEACHHSI TeCTOCTEPOHNPONHOHATA
HOpMa/IbHBIM Kpbicam. [locjie THDEOMJIKTOMHH YPOBEHb €e He H3MEeHAeTCH
CTaTUCTHYECKH [OCTOBEPHO.



