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THE EFFECT OF THYMECTOMY AND SPLENECTOMY UPON
THE ACTIVITY OF CERTAIN ENZYMES IN THE AORTA
OF WHITE ALBINO RATS

Z. Kemileva, M. Shtereva, K. Demireva

The relationship existing between atherosclerotic processes and changes
in the cholesterol content of the vascular wall and in the enzymes, regu-
lating these processes, has been studied by numerous investigators (Mil-
ler and assoc., Leit"s, Portman and Alexander, Klimov and Lovjanina,
Isachenko, Garbuzov and assoc., Zemplenyi and assoc., Marhova and assoc.).
The data reported by Pansky and assoc., concerning the effect of the thymus
upon the carbohydrate metabolism processes and our personal data about
the influence of thymectomy upon the cholesterol content in the aortic
wall warrant the assumption that the thymus does exert an influence also
upon enzymic processes. It is interesting to find out whether this effect is
related to the immune capabilities of the thymus, which are altered in
postnatal thymectomy, or else, it is manifested independently of them in
the later periods of life. It has neither been clarified hitherto, whether
this effect of the thymus is related to the characteristic features of a lympha-
tic organ, or other factors exist conditioning this influence.

Proceeding from the background thus outlined, we assumed the task to
trace the activity changes of 5'nucleotidase and adenylpyrophosphatase
(adenosinetriphosphatase) within the aortic wall of rats, thymectomized
at the age of 15 days. Investigations were also carried out on a series of
splenectomized animals, aged 15 days, in order to prove whether these chan-
ges are conditioned by the lymphatic character of the said gland or by some
other factor.

Material and Method

The experiments were carried out on a series comprising 77 unbreeded
white rats, distributed into three groups: the animals of the first group were
subjected to thymectomy at the age of 15 days; the second group — sple-
nectomized, similarly at the age of 15 days and the third group — control ani-
mals of the same age group. The animals were sacrificed on the 30th, 50th and
70th day after the operative intervention or — on the 45th, 65th and 85th
day of life with the chief goal to follow-up the alteration of enzymatic
activity with the growth of the animals. After Killing through exsanguination,
the entire aorta was used for determination of the 5'nucleotidase activity after
the method of Ahmed and Reis (1958) and the adenyl-pyrophosphatase —
after the method of Banga and Novotni, as modified by Zemplenyi and
assoc. (1962). Determination of the protein nitrogen was made according to
Lowry (1951).
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Results and Discussion

The adeny 1l-pyrophosphatase (adenosinetriphosphatase) activity in the
control animals (Diagram 1) reveals no alterations whatsoever, determined
by the age of the animals. The nature of the activity of this enzyme appears
to be quite different in thymectomized animals. At the age of 45 days, the
values are very near to those in the control animals of the same age-group.
However, with aging the enzymatic
activity is substantially enhanced and
at the age of 85 days it is triple as
compared to the initial level on one
hand, and in comparison with the
control animals, on the other. This
fact demonstrates the great influence
exerted by thymectomy upon the ade-
nosinetriphosphatase activity. Bearing
in mind that this enzyme participates
in the splitting of adenosinetriphos-
phate (ATP), the inference might be
reached that thymectomy, carried out
on the 15th day of life accounts for
intensification of the metabolism of
substances within the aortic wall. It
is well known from literature reports
on the problem (Miller, 1963, 1963 a,
Comsa, 1959) that thymectomy, per-
formed 48 hours after the birth of the
rats does not cause wasting-syndrome
and by no means leads to changes of
the immunologic capacities of the or-
ganism. This finding warrants the

A B C

Diagram 1. Changes in the adenosine-

triphosphatase activity assumption that the changes in the sub-
zti) c_ontdrolsl; b) thymectomiéeciear&d c) s|||olene605— stance metabolism induced within the
omtzel e and 1P 85 days’ aortic wall are not dependent on the

factor responsible for the wasting-syn-
drome or regulating the immunologic reactivity of the organism. Probably,
an additional factor is concerned, influencing the metabolic processes in
rather advanced age. The nature of the adenylpyrophosphatase activity
alterations does not warrant the accepting of a relationship existing between
the changes observed and the lymphoid structure of the thymus gland. The
activity of the enzyme in splenectomized rats at the age of 45 days is very
low (Diagram 1). This could be explained with certain changes, taking place
within the organism and ensuing the comparatively severe operative inter-
vention, such as splenectomy. In the 65-day-old animals, the activity is
levelled with that in the controls of the same age. At 85-day age, the level
is higher as compared to that in the control animals of the same age, but
twice as lower as that in thymectomized animals.
The results of the investigation on the 5’'nucleotidase activity within
the aortic wall are analogical. The fact that the values for all three groups
of animals differ merely insofar the 85-day age-group is concerned is chara-
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cteristic for the changes in the activity of this enzyme: the highest activity
is established in thymectomized (0.494), in splenectomized it is lower
(0.402) and lowest in the control animals (0.290).

It is evident from the data herein reported, that thymectomy and splenec-
tomy, carried out at the age of 15 days, exert a continuous effect upon the
adult organism and account for alteration of the characteristics of the adenyl-
pyrophosphatase and 5’'nucleotidase activity within the aortic wall. It is
obvious that this effect could be hardly associated to the factor determining
the thymus as an important regulating organ of immunologic responsiveness
of the organism, for it is chiefly manifested in neonatally thymectomized
animals in which the immunologic reactivity is restored up to a great extent
with aging. It is moreover, rather difficult to connect this action of the
thymus with the qualities of a primarily lymphatic organ, such as have been
ascribed to it by some authors (Miller, 1963). It is probable that it exerts
a general effect on the metabolic processes by way of the enzymatic
reactions, similarly to the effect exerted upon the carbohydrate me-
tabolism (Pansky, 1965). The differences established in the changes of
the enzymic activity of the various groups of thymectomized and splenec-
tomized animals are indicative of the substantially weaker effect exerted by
splenectomy over the same processes. It is presumable that the latter finding
might be accounted for by thymus cellular elements or factors present in the
spleen (Miller, 1963)

REFERENCES

McaueHko. B. B. MaT. ¢wms3, u >ken. Tepanuda. 1967, 1, 32

Knnmos, A H. nT. H. JloBsa rn Ha. [laT. ¢wm3. n >Kcn. Tepanus, 1966,2, 3.

Cone, L A, J A Bianco B. Pansky and E L. House. Bull, of Ihe
New Jork Acad, of Med., 1966, 42, 5, 403.

Garbusov, A G, N. N Pyatnitskii and A K- Piskunov. Arch, pa-
tol., 1965, 27, 6, 58.

Leites, F. L. Patol. phis, exper. terapie, 1965, 9, 2, 12

Miller, B. F,, T. Aiba F P. Keyes, P. W. Currei and A W Bran-
wood. J. Atheroscler. Res., 1966, 6, 4, 352.

Miller, J. F. A. P. Brit. Med. Bull., 1963, 19, 3, 214.

Miller, J. F. A. P. Lancet, 1963a, 1, 43.

Mrhova, O.,, T Zemplenyi and Z. Loyd a J. Atherosc. Res., 1963, 3,44.

Portman O. W. and M Alexander. Arch, biochem. biophus., 1966, 117,
317.

11. Pansky, B.. L. House and L. Cone. Diabetes, 1965. 14, 6, 325.

2 Zemplenyi, T, J. Hladovec, O. Mrhova J. Atheroscler. Res., 1965, 5,
540

oo A whp

Bow~



20 Z. Kemileva, M. Shtereva, K. Demireva 3

BO3OEVICTBVE TUIM3KTOMUN U CIIVIEH3KTOMA
IV HA AKTVBHOCTb HEKOTOPMX 3H3VIMOB B AOPTE BE/IBIX KPHIC
Ci Ilm *
3. Kemwunesa, M. LWTepesa, K. Odemupesa
i | [ | i
PE3IOME
i

Mpo™nexxeHH W3MeEHeHUs1 B aKTUBHOCTU 5'HykneotTufasbl U afeHWUNnupo-
dochaTasH B CTeHKe aopTu y 6eNmnx Kpue, KOTOPHE 6UNN TUM3KTOMUPOBAHH
B Bo3|3acte 15aHei. MonyvyeHHWEe NpU BUMOXUMUYECKOM UCCNef0BaHUN pe3yrib-
Ta™W, CpaBHEHW C [AaHHbLUW, MO/YYEHHHMMW Ha CNAEH3KTOMUPOBAHHHX, B
BoMpacTe B 15 AHell, KpHcax W TAKOBHMWU — Ha WHTAKTHUX >XUBOTUHX. B
Jensx npocneXxXmBaHUs UHaMUKN U3MEHEHWI, YXUBOTU HE U3 Beex Tpex rpynn
y6us'anmce Ha 30-uii, 50-HIA 1 70-HIA AeHb Mocne onepaTtUBHOTO BMELLATESlb-
c,TBa (1 Bo3pacTe 45, 65 n 85 gHen).

ApeHnnHupodochaTazHasd aKTUBHOCTb MHTAKTHUX XXMBOTHHX HeU3MeHseTcs
B 3aBMUCMMOCTM OT Bo3pacta. ¥ TUM3KTOMUPOBAHHHX >XWBOTHHX aKTUBHOCTb
3TOro 3H3umMa B Bo3pacTe B 45 gHell TaKasi-Ke KakK Yy KOHTPOJIbHHX >XUBOT-
HHX, OJHAaKO C yBe/NM4yeHWeM Bo3pacTa — HapocTaeT, npuyem B 85-AHEBHOM
BO3pacTe sB/isieTc B 3 pas3a 60siee BHEOKOW, B CpaBHEHUS C TaKOBOW Yy KOH-
TPONIbHHX >XWBOTHHX TOro-)Ke Bo3pacTa. Y Cn/IeH3KTOMUPOBAHHHX B BO3pa-
crels 45 gHeil, akTMBHOCTL ropasfo HWKe, a B Bo3pacTe B 85 aHeli ysBenu-
YeHa, O4HaKO 3HAYUTENbHO MeHbLUe, YeM Y TUM3KTOMUPOBAHHHX.

B akTmBHOCTM 5'HyK/leoTuAa3H HabnwgawTes pasimuns TONbKO B pesysb-
TaTax 85-AHEBHOro Bo3pacTa — Y TUM3KTOMMPOBAHHHX KPHC aKTUBHOCTb
ABNSETCA caMOi BHEOKOW, a Y KOHTPO/IbHHX — CaMOi HW3KOIA.

M3 nonydyeHHHX pe3ynbTaTtoB BWUAHO, YTO TUM3KTOMWUS W CMJIEH3KTOMMUSA,
nponssefeHHHe B 15-AHEBHOM BoO3pacTe, OKa3HBaKT A/INTesIbHOe BO3AeNCcTBME
ia opTaHM3M U U3MEHST aKTUBHOCTb WMCCNef0BaHHHX 3H3UMMOB. [pu 3TOM.
B63aencTBMe' Cri/IEH3KTOMUM ABMSIETCA 3HaYMTeNlbHO 6onee cnabbbM, yeM bBes-
OelicTBMe TUNIKTOMUMN.
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