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Abstract 

The aim of the present research was to investigate the effects of exogenous leptin on the ratio of T and B lymphocytes 

populations in order to assess the theory regarding the implication of this hormone in the stimulation of the immune system. 

Rats included in the experimental group have been injected with leptin for 14 days. Blood samples from the experimental and 

control group were withdrawn on the 14th and 21st day after the leptin administration. Further on there were assessed different 

lymphocyte populations using the direct immunofluorescence technique: TCD3, TCD4, TCD8, and BCD45. The results revealed 

that after 14 days from the last inoculation, leptin induces stimulant effects on all the assessed lymphocyte populations. These 

effects were statistically insignificant (p > 0.05). Nevertheless, on the 21st day after the last inoculation, the stimulant effects 

were statistically significant (p < 0.01) for the lymphocytes: TCD3 (with 47.21%), TCD4 (with 39.68%) and TCD8 (with 

50.43%). In addition, on the 21st day after the last inoculation, we found also a statistically significant stimulatory effect (p < 

0.01) upon BCD45 lymphocytes (with 40.83%). However, this effect was weaker compared to the one manifested upon T 

lymphocytes because the responsiveness of B lymphocytes to leptin’s action was proved to be lower than the one for T 

lymphocytes. Based on our results, we can assert that leptin induces an amplification of the effectors proportion involved in 

the cellular mediated immune response. 

 

Rezumat 

Scopul studiului a fost de a investiga efectele leptinei exogene asupra raportului populațiilor de limfocite T și B pentru a verifica 

teoria cu privire la implicarea acestui hormon în stimularea sistemului imunitar. Cercetarea s-a realizat pe un grup experimental 

de șobolani injectați cu leptină timp de 14 zile. S-au prelevat probe de sânge de la grupul experimental și cel de control, căruia 

nu i s-a administrat acest hormon, în a 14-a și a 21-a zi după administrarea leptinei. S-a evaluat astfel proporția următoarelor 

populații de limfocite, folosind tehnica imunofluorescenței directe: TCD3, TCD4, TCD8 și BCD45. Rezultatele obținute arată că 

după 14 zile de la ultima inoculare, leptina induce efecte stimulatoare asupra tuturor populațiilor de limfocite testate. Aceste 

efecte au fost statistic nesemnificative (p > 0,05). În contrast, în a 21-a zi după ultima inoculare, efectele stimulatoare au fost 

statistic semnificative (p < 0,01) pentru următoarele tipuri de limfocite: TCD3 (cu 47,21%), TCD4 (cu 39,68%) și TCD8 (cu 

50,43%). În ceea ce privește efectul stimulator menționat, raportul dintre subpopulațiile TCD4 și TCD8 nu a suferit modificări. 

În plus, în a 21-a zi după ultima inoculare s-a determinat și un efect stimulator statistic semnificativ (p < 0,01) asupra 

limfocitelor BCD45 (cu 40,83%). Cu toate acestea, efectul a fost mai slab în comparație cu cel care s-a manifestat asupra 

limfocitelor T, deoarece reacția limfocitelor B la acțiunea leptinei s-a dovedit a fi mai redusă decât cea înregistrată asupra 

limfocitelor T. Pe baza rezultatelor obținute, putem afirma că leptina induce o amplificare a proporției efectorilor implicați în 

răspunsul imun mediat celular. 
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Introduction 

The leptin is a relatively recent discovered and described 

tissue hormone so that the secretion mechanisms and 

its roles are not totally elucidated. It is known that 

the leptin’s secretion is reduced in patients with anorexia 

and abundant in obese patients [2], but also that physical 

exercises decrease the blood level of leptin [14]. It seems 

that leptin provides a key link between the nutritional 

status of the body and the involvement of T cells in the 

inflammatory response [6], in malnutrition decreased 

T cell function being associated with decreased leptin 

levels [4]. Moreover, it seems that leptin is involved in 
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maintaining the lymphopoiesis and myelopoiesis [3] 

and it induces an allergic inflammatory response by 

stimulating the diapedesis and encouraging tissue 

migration of eosinophils [19].  

The issue of the functional correlation between leptin 

and the immune system’s elements was not debated 

based on systematic researches that can elucidate this 

problem, so far.  

In the last few years, different researchers have revealed 

that leptin has effects not only on neuro-endocrine and 

metabolic functions, but also on the immune system 

[1]. Some of these results have demonstrated that the 

absence of leptin is responsible for the appearance of 

immunosuppression and thymic atrophy. These changes 

have been observed in acute starvation and malnutrition 

[8]. Moreover, it stimulates the expression of adhesion 

molecules and increases the cytotoxic capacity of NK 

cells and of IL2 [10]. After inducing the experimental 

malnutrition, the blood level of leptin decreased, due 

to the reduction of adipose tissue, and it caused also 

deficiencies of the immune system [20]. Consequently, 

leptin seems to be an important factor for the organism 

well-functioning because it adjusts the practical 

correlation between the nutrition state, energy metabolism 

and immune function [14, 17, 18]. 

Regarding the innate immunity, it was demonstrated 

that leptin modulates the activity of neutrophils by 

increasing the chemotaxis and producing oxygen free 

radicals [12]. In rat, during the neonatal period, leptin 

present in breast milk has immunomodulatory properties 

[9], playing an important role in the regulation of the 

immune response [7]. 

Leptin seems to directly activate neutrophils in mice, 

but regarding the human organism, leptin seems to 

be mediated by the tumour necrosis factor (TNF), 

which is secreted by macrophages [21]. In addition, 

leptin increases the phagocytic capacity of macrophages, 

increases the secretion of pro-inflammatory mediators 

in the acute response phase and the expression of 

adhesion molecules. It also increases the cytotoxic 

capacity of NK cells and IL2 [10].  

Some studies assessed the effects of leptin upon the 

immune response using TCD4 lymphocytes and found 

that leptin induces a dose dependent increase of the 

proliferation of TCD4 cells. Besides, it was found that 

the deficiency of leptin in mice is always associated 

with immunosuppression and thymic atrophy similar 

to the one observed in acute starvation. If leptin is 

administered to starved animals, the normal thymic 

functioning is restored be increasing the number of 

T cells and decreasing the thymic apoptosis rate [11].  

The aim of the present research was to investigate 

the effects of exogenous leptin on the ratio of T and 

B lymphocytes populations in order to evaluate the 

theory regarding the implication of this hormone in 

the stimulation of the immune system. 

 

 

Materials and Methods 

Wistar male rats, provided by the Animal Facility of 

“Cantacuzino” Institute, Romania, born and raised in 

compliance with the SPF conditions, with optimal 

biological reactivity, weighing 250 - 300 g, were 

individually housed in polisulfonate cages and maintained 

in constant microclimate conditions: temperature 22 ± 

2ºC, humidity 55 ± 10% and ventilation: 10 - 15 air 

changes per hour, on a 12/12 h light/dark cycle. After 

1 week of acclimation to the laboratory, the animals 

were used for further experimental procedures. 

The study was approved by the ethics committee of 

the “Cantacuzino” Institute according to EU Directive 

63/2010 and the national regulations. 

The experiment was carried out on 20 Wistar SPF 

male rats divided in two groups: the control group 

comprised 10 rats that were injected with 0.05 mL 

NaCl 0.9% s.c. for 14 consecutive days and the 

experimental group comprised 10 rats that were injected 

with 1 µg/100 g body weight leptin (Leptin from Rat, 

Sigma-Aldrich) s.c. for 14 consecutive days. 

Blood samples were harvested through the puncture 

of the tail vein after 14 and 21 days post last leptin 

inoculation from both groups of animals. 1 mL blood 

samples were collected from each rat in order to 

perform lymphocyte immunophenotyping. The peripheral 

blood was collected on EDTA in order to avoid the 

coagulation.  

The samples were analysed using the direct immuno-

fluorescence technique, as previously described [13]. 

We used the fluorescent monoclonal antibodies to 

analyse the lymphocyte immunophenotyping in the 

experimental rats. The used monoclonal antibodies 

and employed experimental procedure allowed the 

determination of the percentage levels of the following 

lymphocyte populations: TCD3, TCD4, TCD8 and 

BCD45.  

Statistical analysis 

The obtained results were statistically processed; all 

the data were expressed as mean ± standard deviation 

(SD). Statistical analysis was performed using T test 

(Student). The p value < 0.05 was considered as 

statistically significant. 

 

Results and Discussion 

The impact of leptin on the TCD3 (helper and cytolytic/ 

suppressor) lymphocyte populations is presented in 

Figure 1. Therefore, the administered leptin determines 

on Wistar SPF rats an insignificant increase of TCD3 

lymphocyte populations from a statistical point of 

view (p > 0.05), compared to the control group of 

rats (increase with 10.01%), on the 14th day after the 

cessation of the administration. The stimulative effect 

(highly significant, p < 0.01) of the leptin on the 

TCD3 lymphocyte populations appears on the 21st 

day after the administration, when it was registered 

an increase with 47.21% of this cell population. 
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Figure 1.  

Percentage values of TCD3 in peripheral blood harvested on the 14th and 21st day from the rats treated with 

leptin, compared to the control group, * p > 0.05; ** p < 0.01 

 

Our results regarding the effect of leptin on the TCD4 

(helper) lymphocyte subpopulation are shown in 

Figure 2. The administered leptin determined a weak 

effect on the experimental group, statistically insignificant 

(p > 0.05) compared to the control rats (an increase 

with 3.57%), on the 14th day, after the treatment. The 

stimulative effect of the leptin installs slowly and 

becomes more intense and statistically significant (p < 

0.01) on the 21st day after the treatment, when it was 

observed an increase of the TCD4 cell population 

with 39.68%. 

 

 
Figure 2.  

Percentage values of TCD4 in peripheral blood on the 14th and 21st day from the rats treated with leptin, 

compared to the control group, * p > 0.05; ** p < 0.01 
 

The results regarding the effect of leptin on the TCD8 

(cytolytic/suppressor) lymphocyte subfamily are 

shown in Figure 3. The stimulative effect is weak and 

statistically insignificant (p > 0.05) 14 days after the last 

leptin inoculation (an increase of 8.10%). However, 

the effect becomes intense and statistically significant 

(p < 0.01) after 21 days post administration, when it 

was observed an increase of the TCD8 lymphocyte 

population with 50.43%. 

The results obtained regarding the effect of leptin on the 

BCD45 lymphocyte population are shown in Figure 4. 

The incentive leptin effect is low and statistically 

insignificant (p > 0.05) on the 14th day after the treatment 

(an increase of 4.62%). However, the effect becomes 

intense and statistical significant (p < 0.01) 21 days 

after the cessation of the administration of leptin, when 

we observed an increase of this lymphocyte population 

of 40.83%. However, it is worth to mention that the 

intensity of the stimulating effect of the leptin on B 

lymphocytes is weaker compared to the one on TCD3 

lymphocytes and the one on TCD4 lymphocytes 

(Table I). 
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Figure 3.  

Percentage values of TCD8 in peripheral blood harvested on the 14th and 21st day from the rats treated with 

leptin, compared to the control group, * p > 0.05; ** p < 0.01 
 

 
Figure 4.  

Percentage values of BCD45 in peripheral blood harvested on the 14th and 21st day from the rats treated with 

leptin, compared to the control group, * p > 0.05; ** p < 0.01 

 

Table I 

Comparative percentage mean values of T and B lymphocytes after leptin and 0.9% NaCl saline solution 

administration 

Group of study %TCD3 %TCD4 %TCD8 %BCD45 

Control group 36.35 27.14 8.15 10.17 

Experimental group 

(peripheral blood harvested on the 14th day) 
39.99 28.11 8.81 10.64 

Experimental group 

(peripheral blood harvested on the 21st day) 
53.51 37.91 12.26 14.31 

 

From the comparative analysis of the obtained results, 

it outcomes that leptin induces stimulating effects 

upon TCD4 and TCD8 lymphocytes subpopulations 

and upon BCD45 lymphocytes. This stimulative effect 

of leptin is more intense after 21 days from the last 

leptin administration, suggesting a “lag” of the activation 

of the lymphocytes, due to leptin.  

Our results also suggest a certain receptivity of different 

lymphocytes’ families toward the action of leptin, 

meaning that T lymphocytes and these population’s 

subfamilies respond more intensely to the action of 

leptin compared to the population of B lymphocytes.  

Our results are in accordance with those presented 

by Fujita Y. et al. [5]. They studied the lymphocytes’ 

receptors for leptin and observed that leptin induces 
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the increase of longevity of lymphocytes by inhibition 

of their apoptosis. In addition, our results confirm 

indirectly the experimental data obtained by 

Papathanassoglou E et al. [16]. Thus, they found that 

leptin can counter the lymphopenic effect induced by 

the glucocorticoids (hydrocortisone).  

Furthermore, Papathanassoglou E et al. found that 

the number of lymphocytes decline dramatically in 

the rats subjected to 60 hours of food restriction. 

This effect can be prevented by administering leptin. 

Besides, administering leptin to starving rats has led 

to an increase of lymphocytes’ number proportional 

to the dose of leptin [16].  

 

Conclusions 

On the 14th day after the last administration, leptin 

exhibited a stimulatory effect, insignificant from a 

statistical point of view upon TCD3, TCD4, TCD4 and 

BCD45 lymphocytes. On the 21st day after the last 

administration, leptin showed an intense stimulatory 

effect, significant from a statistical point of view upon 

the following lymphocytes subpopulations: TCD3, TCD4, 

TCD8 and BCD45. Our results allow us to claim that 

administering leptin induces an amplification of effectors 

involved in the cellular mediated immune response. 
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