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During 2010, we expanded on the in vivo study of the adhesion molecule 

expression in healthy controls and we have carried out in vitro studies to analyse the 
intracytoplasmic cytokine expression in patients with Rheumatoid Arthritis (RA) and in 
patients with Systemic lupus erythematosus (SLE). 
 

In the in vivo study, Quinton hypertonic solution (QH) was administered to a 
total of sixteen healthy control groups, in the ratio of 6 vials (2+2+2) taken orally over 6 
hours. Blood was taken from each patient (3 ml with EDTA) before and after taking the 
vials. Flow cytometry and direct immunofluorescence was used to measure the 
expression of different cellular activation markers, that of the memory markers and the 
adhesion molecules in lymphocyte, monocytes and granulocytes, based on different 
combinations of the following monoclonal antibodies: anti- CD3, CD4, CD8, CD11a, 
CD11b, CD11c, CD16, CD18, CD19, CD25, CD28, CD31, CD38, CD45RA, CD45RO, 
CD56, CD62L, CD152 and CD154. The pre and post vial administration analysis were 
compared and the following results were obtained: 
 
1. – An increase in the percentage of granulocytes (65.7% vs. 73.5%), apparently at the 
expense of a decrease in the percentage of monocytes above all (9.5% vs. 4.8%). The 
percentage of lymphocytes remained almost steady throughout the test. 
 

 
2. – An increase in the activation markers in T cells, especially in T helper cells or 
cooperator cells. Just like in the in vitro studies with Quinton isotonic solution, when 
QH was administered in vivo to healthy controls a significant increase in the 
CD3+CD4+CD25+ population was observed. In some controls this population increase 
was more than double. When QH was administered in vivo there was also a general 
increase of lymphocytes with other activation markers such as the CD38 (24.3% vs. 
29.7%), and an increase in the memory population CD3+CD4+CD45RO+ (13.4% vs. 
21.8); in some healthy controls, the latter increase was accompanied by a parallel drop 
in the naive T cell population CD3+CD4+CD45RA+. 
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3. – An increase in activation markers in monocytes and granulocytes. When QH was 
administered orally, there was an increase in the percentage of monocytes and an even 
bigger increase in granulocytes (29.2% vs. 49.7%), with a coexpression of the activation 
marker CD45RO. 

 
4. – An increase in the adhesion molecules expression in lymphocytes, especially in T 
cells. When QH was administered orally there was a slight increase in the lymphocyte 
expression of the CD11b alpha chain of the β2 integrins (9.2% vs. 10.4%), an increase 
of the CD62L marker or L-selectin, (58% vs. 63%) and an increase in lymphocytes co-
expressing both adhesion molecules (6.4% vs. 11.7%). Moreover there was an increase 
in the percentage of lymphocytes with the CD31 molecule expression and a bigger 
CD31 expression per cell-surface unit (increase in the mean fluorescence intensity or 
MFI). 

0%

5%

10%

15%

20%

25%

LTCD4/CD25 LTCD4/CD45RO LTCD4/CD45RA

PRE POST

0%

10%

20%

30%

40%

50%

MONOCITOS
CD45RO+

GRANULOCITOS
CD45RO+

PRE POST



 
5. – An increase in the adhesion molecule expression in granulocytes and monocytes. 
After  orally administering QH, an increase in the percentage of cells with the alpha 
chain (CD11a) and beta chain (CD18) expression of the β2 integrin (89.4 vs. 98.1% and 
87.6 vs. 98.1%, respectively) was observed. There was an increase in the percentage of 
cells with a simultaneous expression of the CD62L and CD11b adhesion molecules 
(74.3% vs. 92.8%). Furthermore there was an increase in the percentage of granulocytes 
and monocytes with the CD31 adhesion molecule expression. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The conclusive study on the adhesion molecule expression, once again proves 
QH’s ability to stimulate the immune system, by increasing in vivo the leukocyte 
expression of different membrane antigens such as the CD25, CD38 and CD45RO and 
that of different leukocyte adhesion molecules belonging to the integrin and selectin 
families and the superfamily of the immunoglobulins. The adhesion molecules, as a 
whole, help the cells of the immune system to communicate with each other. They act 
as co-stimulatory molecules in leukocytic activation and they are directly and definitely 
involved in the adhesion processes of aforesaid leukocytes adhering to the vascular 
endothelium and in their subsequent effusion and movement around the extracellular 
matrix towards different tissues.  

 
Some of these molecules, such as the selectins are expressed in a dormant state, 

although their expression does increase after activation. Others are expressed especially 
after the activation and with the increase in the degree of inflammation. This is the case 
of the integrins and that of the CD31, an adhesion molecule that belongs to the 
superfamily of the  
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 immunoglobulins, whose expression is seen to increase in the leukocytes after taking 
QH. This molecule is needed to produce the leukocytic effusion process through the 
vascular endothelium, so that the leukocytes can leave the blood circulation to go to 
different points of the body where there is some type of injury or inflammation. In turn, 
the degree of inflammation is determined by the final balance between the 
proinflammatory and anti-inflammatory cytokines. We have already seen the product’s 
capacity to increase the intracellular expression of the Th1 type proinflammatory 
cytokines in previous studies. This therefore means that its action on the modulation of 
adhesion molecules could be directly linked with this increase. 

 
Up to now, we have only been able to round up 10 patients with RA and three 

patients with SLE, in whom we analysed in vitro the intracytoplasmic leukocyte 
expression of cytokines in a study that was very similar to the one we did with healthy 
control groups. The cytokins assessed were again the IL-2, TNF-α, IL-4, IL-10 and 
INF-γ, with the TGF-β added on. RA is a classic model of the Th1 autoimmune disease 
and the SLE is a classic model of the Th2 autoimmune disease. 

 
Out of all the patients with RA, three had a DAS28 higher than 5.1 (very active 

patients in terms of inflammation), four had a DAS28 higher than 3.2 and less than 5.1 
(patients with moderate inflammation) and three had a DAS28 less than 3.2 (inactive 
patients). The phenotypic analysis of the mononuclear cells cultivated with the Quinton 
isotonic solution, shows an increase in the IL-10 intracytoplasmic expression in T CD4+  
lymphocytes of five patients and a decrease in the IL-10 expression in three of the 
patients; in the other two patients no changes were observed in the intracytoplasmic 
expression of aforesaid cytokine. The results for the TGF-β, the TNF-α and the INF-γ 
were also different, showing changes that depend on the patient in question. 

 
Something similar occurred in the patients with SLE, in which out of all the 

cytokines analysed, only an increase in the INF-γ expression in T CD4+ lymphocytes 
and in T CD8+ lymphocytes of one of the patients was observed. 

 
As a summary of the study carried out up to now in patients to evaluate the 

intraleukocytic cytokine expression, we can confirm that the results obtained are not 
conclusive. This might be partly because only a few patients have been analysed up to 
now and their degree of inflammation and the treatment that they are being given, were 
different. Some patients were being treated with TNF inhibitor antibodies, others with 
methotrexate, others with both drugs and others with steroidal and nonsteroidal anti-
inflammatory drugs. The different degrees of inflammation observed according to the 
groups of patients, together with the variety of effects that the different drugs could 
have on the Th1/Th2 cytokine leukocytic profiles make it very difficult to interpret the 
results obtained so far. That is why we think the groups of patients that are rounded up 
from now on, should be as homogeneous as possible. Especially with regards to the two 
aforementioned variables, namely, the degree of inflammation and the treatment. 
Wherever possible patients diagnosed de novo, which is to say, in the early stages of the 
disease, should be included in the control groups.  


