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Abstract. Polyamines, spermine, spermidine, and putrescine are ubiquitous in living cells. Polyamines play important roles 

in cell growth, proliferation, and survival. Our aim was to determine the concentration of the spermine, spermidine, and 

putrescine in the rat liver during the first 6 months of postnatal life. A total of 45 albino Wistar rats, maintained under 

controlled temperature (20±2°C) in the animal room facilities were included in this study. On the day 1, 3.5 months, and 6 

months of postnatal life, rats were sacrificed by cervical dislocation. Thr liver was removed and washed in the 0.9% solution 

of sodium chloride. Concentrations of spermine, spermidine, and putrescine were determined. Concentration of polyamines 

in the liver tissue of the Wistar albino rats aged 1 day, 3.5 months, and 6 months was respectively: spermine (Sp) (33.81 ± 

3.04; 128.15 ± 6.62; 74.34 ± 1.12 g/g of wet weight); spermidine (Spd) (121.92 ± 6.23; 53.34 ± 3.31; 56.32± 1.41 g/g wet 

weight); and putrescine (Put) (8.92 ± 0.98; 9.37 ± 0.98; 20.93 ± 1.15 g/g wet weight). Polyamine concentration in the rat liver 

fluctuated during postnatal life. The concentration of the spermidine was highest in the rat liver on the first postnatal day, much 

higher than spermine, this ratio inverted in 3.5 months old rats. The concentrations of the spermidine and spermine were almost 

equal at the 6 months of the postnatal life. The concentration of putrescine steadily increases during postnatal life. 
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Background 

Polyamines spermine, spermidine, and putrescine are 

commonly ubiquitous in nature. They exist in millimolar 

concentrations in all living cells. The triamine spermidine 

and the tetraamine spermine are the most abundant poly-

amines in eukaryotic cells while the diamine putrescine 

and the triamine spermidine are found in prokaryotic 

cells such as bacteria, plants, and fungi [1−3]. Polyam-

ines are involved in the regulation of a range of vital cel-

lular processes including cell proliferation, differentia-

tion, signal transduction, membrane stabilization, regula-

tion of ion channels, and apoptosis [4−6]. They are also 

involved in the regulation of gene expression and trans-

lation [7]. Polyamines could act as antioxidants as they 

have been shown to inhibit lipid peroxidation [8]. It was 

found that spermidine, that is present in the nucleus in 

millimolar concentration, directly acts as a scavenger of 

reactive oxygen species (ROS), while spermine is able to 

protect DNA from ROS [9−11]. On the contrary, exces-

sive polyamine catabolism is a prominent source of oxi-

dative stress thought to be involved in infective, neuro-

logical, and malignant diseases [8]. Cancers cells contain 

a great amount of polyamines [12−14].  

Recently, the relation between polyamines, especially 

spermidine and ageing was studied. The concentration of 

polyamines in body tissues declines with increasing age. 

Ppolyamine spermidine can prolong the lifespan by con-

trolling the aging process [15, 16]. Therefore, spermidine 

may act as a universal anti-aging drug. 

Our aim was to determine the concentration of 

polyamines (spermine, spermidine, and putrescine) in rat 

liver during postnatal development 

Materials and Methods 

A total 45 albino Wistar rats weighting 180 to 230 g, 

maintained under controlled temperature (20±2°C) in the 

animal room facilities were included in this study. Ani-

mals were divided into three groups: The first experi-

mental group consisted of the youngest animals, the first 

day after birth (n = 3); the second experimental group 

consisted of 3.5 months old rats (n = 15); and the third 

experimental group consisted of 6 months old rats (n = 

27). Rats were sacrificed by cervical dislocation. The 

liver was removed quickly and washed in the 0.9% solu-

tion of sodium chloride. Excess blood was removed by 

bloating and rinsing with ice -cold saline. Concentrations 

of spermine, spermidine, and putrescine were determined 

with butanol extraction followed by electrophoresis. Sep-

arated polyamines were identified by ninhydrin and 

quantified by the spectrophotometric method. For the 

statistical analyses, we used Sigma Stat 4.0 (SPSS Inc, 

Chicago, Ill). The obtained results were expressed as 

means ± standard deviation. 
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Results 

The collected particles were assigned to one of 5 major Con-

centration of polyamines in the liver tissue of the Wistar 

albino rats old 1 day, 3.5 months, and 6 months was re-

spectively: spermine (Sp) (33.81 ± 3,04; 128.15 ± 6.62; 

74.34 ± 1.12 g/g of wet weight); spermidine (Spd) 

(121.92 ± 6.23; 53.34 ± 3.31; 56.32± 1.41 g/g wet 

weight); and putrescine (Put) (8.92 ± 0.98; 9.37 ± 0.98; 

20.93 ± 1.15 g/g wet weight). 

Polyamine concentration in the rat liver fluctuated 

during postnatal life (Figure 1). While the concentration 

of the spermidine was highest in the rat liver on the first 

postnatal day, 3.6 times higher than spermine, this ratio 

inverted in 3.5 months old rats when the concentration of 

the spermine was 2.4 times higher than spermidine. The 

concentrations of the spermidine and spermine were al-

most equal at the 6 months of the postnatal life. The con-

centration of the putrescine steadily increases during 

postnatal life (Figure 1). 

 

Fig. 1 Polyamine levels in the rat liver during first 6 months 

of postnatal life. 

Discussion 

Our study showed fluctuations of concentration of poly-

amines in the rat liver during postnatal life.  

Our results are in agreement with the results of other 

studies. The concentration of polyamines is highest in fast 

- growing tissues [17−19]. Examination of polyamine 

metabolism in the rat liver during the development found 

that the concentration of spermidine was highest in the 

fetal liver followed by spermine level. The putrescine level 

was lowest [20, 21]. Jänne J et al. [22] found that the 

polyamine contents decreased with development and ag-

ing. This decrease is highest in the first month of life. 

Spermine concentration increased during the first month of 

postnatal life and then had the same concentration or 

decreased [22]. The increases in the putrescine concen-

tration may be explained by the action of sperm-

ine/spermidine N1 acetyl transferase [23]. Our result, 

which pointed out the highest spermidine concentration in 

the liver of the youngest animals (on the first day after 

birth) is in agreement with the results of other studies [24]. 

Sturman et al. [24] analysed polyamine biosynthesis in the 

human fetal liver. They found three- to four-fold greater 

concentration of spermine, spermidine, and putrescine in 

fetal human liver than in mature human liver [24]. 

A recent study suggested that polyamine spermidine 

may increase lifespan and maybe used as a universal drug 

against aging [25]. Administration of spermidine, a 

natural polyamine whose intracellular concentration de-

clines during human ageing, markedly extended the 

lifespan of the human body. The inclusion of spermidine 

in the supramolecular complex with different polymers 

has optimal effects on the regenerative processes [26]. 

Autophagy is the major lysosomal degradation path-

way for recycling damaged and potentially harmful cel-

lular material [27]. It is thought that autophagy may be 

essential for healthy ageing and longevity. The basal 

level of autophagy assures maintenance of cell homeo-

stasis. Recently, the correlation between polyamines, es-

pecially spermidine, autophagy, and aging was studied 

[28−30]. Eisenberg et al. [31] examined the involvement 

of spermidine in autophagy. Spermidine enhanced au-

tophagy in a number of cell types including human cells. 

It was suggested that spermidine-induced autophagy in-

creased lifespan by decreasing histone acetylating. Acet-

ylating has a great function in autophagy and longevity. 

Genetics and functional examination showed that sper-

midine inhibits the process of histone acetylating. Hipo-

acetilation has the main role in process of the autophagy 

control and regulation of longevity [31]. 

Our study showed fluctuations of the polyamines in 

the rat liver during postnatal life. While the concentration 

of the spermidine was highest in the rat liver on the first 

postnatal day, significantly higher than spermine, this ra-

tio inverted in 3.5 months old rats. The concentration of 

spermidine and spermine were almost equal at the 6 

months of the postnatal life. The concentration of the pu-

trescine steadily increased during postnatal life.  
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