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Ilale Wistar rats were treated with Madiol, irradiated with a single dose of 400 R(X)

and injected p.r. with Leucotrofina (active polypeptides isolated from the calf thymus).

Oynamic chairges of thymus and liver glycogen,-lipid and protein bios_ ynthesis showed

remarkable radioprotective effects of these substances, which stimulate the recovery

processes in whole-body X-irradiated rats.

Anabolic steroids enhance resistance to total bod.y X-irradiation
and have moderate radioprotective effects [3], t6l. S94" thymus ex:
fi?cts, sueh as thymosin and. leucotrofina (a cell-free calf ?ymus extract
containing active polypeptides), which were able to stimulate lymphocy-
topoiesis and to increase the immun
to be effective radioprotective agent

The aim of this study was to
with }fadiol and Leucotrofina on
the liver by whole body X-irrad"iated rats. fn an earlier work [6]- we
reported. tn"at some changes in nucleic acid and _ _p_rotein metabolism
inhuced by X-irrad.iation 6f mice whole body could. be prevented. by
a.r. administration of Mad.iol.

MATBRIAL AND }IETHODS

Male Wistar rats weighing 130-160 g were fed with stand.ard
food at room temperature.- The animals were exp_osed to _who_le_ body
X-irradiation with-a single dose of 400 R and killed on the _3th' 8!h
and 15th d.ay after exposure. Other group of animals received. a.r. 30
mg Madiol (niofarm, Bircharest) per 100 g body weight (per os) for a,
period of 30 days.^ 

Afber irradiation the animals were treated with 1 ml l-ieucotrofina
(Ellem-Spa, lVlilano) per 100 g bocly weight. I-,eucotrofina was injected
i.m. aftei r hr and. every second day until 3, 81 15 days.

Glycogen content was d.etermined with- _Mo_ntgomery's .$c$igge
t?1. proteiil concentration was determined .yith^ I-.,^oy.11r's method _.tSt.
Soi"" animals received. L hr before killing 2 p0i of (2-trg) acetate (sodium
salt) and the rate of incorporation of radiocarbon into proteins and lipid,s
w&s determined. after exfiraction of these substances from tissues with
the aid. of tr'olch's technique [4], dissolving the proteins in 30 per cent
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KOH and in Bray's solution and the lipids in T-fluor solution. The spe-
cific radioactivity of these substances was determined at 10'C using a
liquid scintillation spectrometer (BF-5003). The results were evaluated
by Chauvenet's and Student's statistical methods.

RESUI,TS

The results obtained showed that thymus glycogen content increa-
sed signifieantly after 3 and 15 days of exposure (Table 1). Liver glycogen

Table 1

Changes of glycogen content in the thymus and the liver of X-irradiated and treated rats.
(Concentration of glycogen is expressed in mg per 1 g fresh tissue)

Controll X-irradiated group i NI-X-L-group

X
+ S E

D %
P

x
+ S E

D %
P

0 . 9 6
0 . 0 5

12  .85
1  . 3 5

1  . 2 6
0 . 1 1

+ 3 1 . 2 5
< 0 . 0 1

1  .06
0 . 0 8

+1o.42
> o . 2 5

3 0 . 7 8
4  . 9 6

+  139  .53
0  . 0 1

1  . 6 0
0 . 1 4

+  66  .67
< 0 . 0 0 1

69  .26
9 . 8 8

+  4 3 8 . 9 9
0  .001

1  . 1 4
0  . 0 7

+  1 8 . 7 5
> 0 . 1 0

r . 2 5
0 .  1 2

+ 3 0 . 2 1
> 0 . 5

24.75
2 . 7 6

+ 92 .61
0 . 0 0 1

7 . 0 7
0 . 0 6

+  1 1  . 4 6
> 0 . 2 5

3 9 . 4 9
3 . 4 5

+207.32
0  .001

2 5 . 5 8
6 . 0 4

+  9 9 . 0 7
0 . 0 5

31  .04
1  .60

+ 1 4 1 . 5 6
0 .001

content increase after exposure \yas nlore accentuated in comparison
with the thymus glycogen under the influence of irradiation, suggesting
a strong stress effeet of the ionizing radiation.

The treatment with Madiol and I-,eucotrofina caused no chagge of
glycogen content in the thymus and only a moderate increase in the
liver 

-after 
irradiation in comparison with the non-irradiated control

lTable 1).
The rate of (2-L4C) ̂ cetate incorporation into the thymus lipids

showed the same dynamic change as observed in the case of thymus gly-
cogen: after 3 days the rate of incorporation of radiocarbon into lipids
increa,sed with 198.5? per cent, after 8 days the value was appropriated
to the control value, and after 15 days an increase of 176.81 per cent
was observed (FiS. 1). It is important to note that the rate of biosyn-
thesis of lipids in the liver increased only after 8 days_ of exposure with
130.32 per cent (FiS. 1). Lipid biosynthesis in the thymus of treated
animals did. not change in comparison with the control, but the rate of
incorporation of radiocarbon into lipids in the liver enhanced about five
times after 8 d.ays. After 15 days no significant difference of lipid bio-
synthesis in the liver in comparison with the control (fig. 1) was noticed.

Proteins concentration and their biosynthesis in the thymus and
the liver of irradiated and treated animals were studied by the deter-
mination of the total protein concentration and of the rate of conver-
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sitrrr of (2-1*(-') acetate into proteins synthesized de nouo. The results

obtaine<l showed. that X-inadiation caused a significant decrease of

pnrrt.in coneent,ration in the thymus of irradiated animals. In the thymus

after J days of erposnre a significant decrease (-22.9L percent') was

obserre4, antl the concentration of proteins remained under the control

L IVER

Fig. 1. - Dynamic changes
of the incorporatlon rate of
(2-1rC) acetste into lipids
of the thymus and the
liver of rats after X-irra-
diation (a) and treatment
with Madiol -P Leucotro-
fina (b) in comParison

with the control (c).
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Fig. 2. - Dynamic chan-
ges of the conversiotr rate
of (2-ilC) acetate into Pro-
teins of the thYmus and
tJre liver of rats af ter
X-irradiation (a) and treat-
ment with lladiol * Leu-
cotrofina (b) in comParison

with the control (c).
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Table !

changcs of protein concentrat ion i .  the thymus a'd the r ivcrrats. (protein concentration is eipressed ir, ,rrg p".
of X-irradiated and treated
I g fresh t issue)

Control X-irradiated group \ l -X-L-group

x
f S H

D %
P

X
t st'l
l )  y"
I)

1 { 3 . 6 5
5  . 4 6

-  22 .91
<  0 . 0 0 1

2 r 4 . 7 7
1 2  . 0 8

-  5 . 4 1
> 0 . 5

I  6 9 . 9 5
2 . 4 4

-  8 . 8 0
< 0 . 0 0 1

232.9r
7 . t 6

- -  9 . 9 9
< 0 . 0 2

1 7 1 . 0 3
5  . 0 9
8 . 2 2

< 0 . 0 1

204.40
1 9 . 5 9
2 1  . 0 1

< 0 . 0 2

226.41t
1 1  . 6 6

+  2 1  . 5 3
<  0 . 0 0 1

1 8 6  . 3 4
2 . O r

258 .78
7 . 9 6 2 2 8 . 9 1

1 3 . 2 1
l 1  . 5 4

> 0 . 5

2 . t  1  .68
1 3  . 6 7

- 6 . 6 1
> 0 . 2 5

2 5 9 . 5 3
1 5 . 9 6

+  0 . 2 9
> 0 . 5

X - ar i thmetical  media.
control ,  P :  Studept test

SH -- standard error.  I )  o, ,  _ per eent di f ference as against
M-x-L-grot lp -  IJadiol  t rcated, i r radiatecl  ancl  l -eur.otrof ina treated rats.

* 19u (Table 9). A significant decrease
of ir.r.atliatecl rats rvis observed- rtt""

I ) IS(: t 'ss lors

several investigators claimecl that anabolic steroids offer someprotectio,n against x-irradiation. T!" p.ut.uatment with these substan-ces is allegedly much more efficaciod in this ;;,sp;;; than the treat-ment after exposure tzl. In . rats, 
-uo"uoti" 

sterofus reouce thl b;ayweight loss and increase survival iollo-wtg X-irruaiutioo [1], [B], [6J,[10]' Following the treatment u'ith more radioprotectors, their additiveeffects were observed. with the view-io t".ur*.tective effects.of anabolic steroids, ;u p;op"sed twith Madlgl, the administratioo of , lyilptostimr(Leucotrofina)_qfter exposure could nive-stimuraYery systems [11]' lLzl, tl3l.This calf thymus non proteic extract, rich



rn active. polypeptides, st,imulates the maturation of bone marrow cells
and the increa,se oJ leukocytes under circulation tlb].Our t'esults showed an eviclent stirnulation ol ttiu recovery processes
i9 th_e th_1'mus ancl the livet' of X-irradiated animals, and demonstratecl
elearly t!at1 iVla_cliol f Leucotrofina administerecl a.i., respectively p.r.r
prevented the changes. of gly'cggenoneogenetic pathways ahA tne prolein
and lif,id biosSrnthesis induced by ir.r,a,clid,tion.

Some authors elabora,tetl ltypotheses concer.ning the action of ana-lnlic steroids which qay be mediated through the" adrenals if Of ancl
inhibition of the catabolic z:"ction of endogen"ous glucocorticoicls ivhich
iII't\ secreted in elevated concetrtrations after exposirre t10]. Our results
shon-ecl that administration of an anabolic steroicl ancl a lymphostlmlla-
tot'r- factor to irradiated animals could prevent some fioch6mical alte-
t'ittions inducecl b_y ra.diation en:ergy at tlre level of the lymphatic s;rstem
ancl of the liver, bY their stimula[ory action exertecl on lne^cellulai r.eco-
\-eI'J' systems and by the inhibition clf catabolic steroids action.
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