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We have recently finished work on one of the most important parts of objective number 2 for 2009. 
This is to establish the production of intracytoplasmic cytokines in peripheral blood lymphocytes 
stimulated using Quinton isotonic solution (ISO), saline solution (SS), and conventional RPMI 
culture medium. 
 
OBJECTIVE: the fundamental objective of this part of the study is to determine whether there are 
differences in the intracellular secretion of cytokines on the basis of the culture media used. 
 
METHODOLOGY AND WORK PLAN 
 
Detection of possible differences in the secretion of lymphocytic intracytoplasmic cytokines: 
tumour necrosis factor-alpha (TNF-α), interleukin 2 (IL-2), interleukin 4 (IL-4), interleukin 10 (IL-
10) and interferon gamma (INF-γ). The test was carried out on total blood cultures from 6 healthy 
controls, in two phases, the first to stimulate the production of cytokines and the second to detect, 
using three colour flow and direct immunoflourescence cytometry, the cytokines produced. To do 
this, combinations of the following antibodies were used, combined with different fluorochromes: 
anti-CD3, anti-CD4, anti-CD8, anti-CD16, anti-CD56, anti-CD19, anti-TNF-α, anti-IL2, anti-IL-4, 
anti-IL-10 and anti-INF-γ. 
 

- Phase 1: Production of intracytoplasmic cytokines: 
 

o Place 1 ml of heparinized blood diluted ½ with RPMI 1640, with isotonic Quinton 
solution (ISO) and with saline solution (SS), in 3 wells of a 24-well culture plate. 

o Add Brefeldin A (10µg) to the 3 wells of each media. 
o Add PMA (25ng) and ionomycin (1µg) to the 2nd well of each media. 
o Add PHA (20µg) and LPS (1µg) to the 3rd well of each media. 
o Incubate for 5 hours in an oven at 37ºC with 5% CO2 and saturated humidity. 

 
- Phase 2: Detecting intracytoplasmic cytokines: 

 
o Dispense 100 µl of blood from wells 1, 2 and 3 of each media in 6 tubes measuring 

12 x 75 mm each. 
o Add 20 µl of surface moAb anti-CD4-FITC to each tube. Do what is necessary for 

the membrane antigens CD3, CD8, CD19 and CD16+CD56. Incubate for 15 minutes 
at room temperature in the dark. 

o Fix and make the cells permeable with Fix and Perm (Caltag). 
o Add 20 µl of the moAb for the different cytokines combined with PE: Tube 1: 

isotopic control, tube 2: anti-TNF-α, tube 3: anti-IL-2, tube 4: anti-IL-4, tube 5: anti-
IL-10, tube 6: anti-INF-γ. Incubate for 30 minutes at room temperature in the dark. 

o Wash with PBS-1% BSA 
o Obtain and analyse the samples in a flow cytometer (EPICS XL-Coulter) 

 
 
RESULTS AND DISCUSSION 

 
The following dot-plots show the lymphocytic secretions of intracytoplasmic cytokines where 
differences have been observed according to the culture medium used: TNF-α, IL-2 or INF-γ. 



Appreciable differences were observed for IL-4 and IL-10 in the blood cultivated using different 
media. 
 
The X axis represents the lymphocytes CD4+ (T helper) and the Y axis the different cytokines. The 
three dot-plots on the left correspond to the cells cultivated with RPMI or with SS: the ones on the 
right correspond to the cells cultivated with the isotonic Quinton solution. 
 
Looking at the different quadrants in the dot-plots (quadrants B1, B2, B3 and B4), the B1 quadrants 
show the lymphocytes that only secrete the particular cytokine but not the antigen CD4. The 
lymphocytes that appear in the B3 quadrants do not secrete either the particular cytokine or the 
antigen CD4 (they are negative for both markers). The lymphocytes that appear in the B4 quadrants 
secrete the antigen CD4 but not the particular cytokine. The B2 quadrants include the lymphocytes 
that secrete both the antigen CD4 and the particular cytokine (positive for both markers). 
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What rapidly becomes clear is that the lymphocytes cultivated with the Quinton isotonic solution 
show a greater intercellular production of cytokines TNF-α, IL-2 and INF-γ, for all of the controls 
analysed. Overall, not only can we observe a greater percentage of total lymphocytes secreting each 
of the aforementioned cytokines (the sum of quadrants B1 and B2), but also a greater percentage of 
the specific population of T helper (CD4+) lymphocytes secreting these same cytokines (quadrant 
B3). These results again show the capacity of the Quinton isotonic solution to activate lymphocytes. 
It is well know that lymphocytic activation brings with it an increase in cellular proliferation, 
something that we have already shown with Quinton isotonic solution in our previous studies, and 
differentiation. In this particular case, and with the cytokines studied to date, the impression given is 
that the solution is capable of encouraging the differentiation of the T-helper lymphocytes towards 
those called Th1, cells that are characterised precisely for producing the cytokine profiles 
responsible for cellular immunity or pro-inflammatory cytokines, amongst which the three 
cytokines mentioned stand out. Cellular immunity has a very relevant role to play in fighting 
infections by pathogen agents with largely intracellular growth, as is the case for the virus, certain 
parasites and intracellular bacteria. Also interesting is the fact that the same has not occurred for the 
two cytokines of the Th2 profile measured in this study, as IL-4 and IL-10 are. This discrepancy 
appears to indicate that the increase in the production of cytokines is not the result of overall 
cellular activation, but instead of a selective activation affecting some of the T helper lymphocyte 
populations. Nonetheless, more Th2 cytokines would have to be measured to confirm this 
conclusion. 
 
We are currently collecting, together with the Rheumatology Service at the University of Elche 
General Hospital, blood from some patients diagnosed with rheumatoid arthritis and some patients 
diagnosed with systemic lupus erythematosus, to check whether the same effect in terms of the 
intracellular production of cytokines is produced in these patients as was produced in healthy 
lymphocyte controls. The preliminary results about the viability, addition and proliferation of the 
lymphocytes from these patients cultivated with isotonic Quinton solution are similar to those 
observed for healthy controls. In parallel with these studies on the intracellular production of 
cytokines in patients, we are widening the scope of the cellular proliferation and activation in 
culture studies. 
 
 
CONCLUSIONS 
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1. Quinton isotonic solution appears to have a stimulating effect on the production of Th1 
cytokines. 
 
2. The high tolerance displayed in previous studies by mono-nuclear cells in periphery blood 
cultivated in vitro with the Quinton isotonic solution, their high tolerance demonstrated in vivo and 
their immunomodulator activity, make it a strong candidate for in vivo and in vitro testing on a 
range of natural diseases (infectious, neuro-degenerative, autoimmune, etc.) in which a change in 
immunity could play an important role in the pathogenesis. 
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