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The relationships between blood acidity and white blood cells 

with hypertension before and after atenolol treatment 
  

مذرص مساػذ –اىطبٕب جمٕو حسه محمذ ػيٓ   

 اىمؼٍذ اىخقىٓ / مزبلاء
 

 

Abstract:- 
             In Previous studies, the relationships between blood pressure (B.P) with white blood cells 

(WBC) and acidity (pH) of blood were studied in a limited way and separately. 

             In this study we tried to connect between these three parameters in details. 

            160 patients were chosen and divided into three groups, control, hypertensive, and 

hypertensive after atenolol treatment. Then each group was subdivided into two subgroups 

according to the pH. 

            Blood pressure, WBC differential and total count, and pH of the urine were estimated to 

each patient. 

            The results were :  Blood pressure elevate with acidity , WBC count increased with 

mild B.P to decrease with higher B.P ,  Eosinophils decreased with increasing B.P , 

Lymphocytes and monocytes increased  with increasing B.P , Variable results were shown 

regarding neutrophils and basophiles , After atenolol treatment all the values in hypertensive 

patients returned  back to almost normal  . 

 

  -الخلاصة:
ٌىاك بحُد سابقت درسج ػلاقت ضغط اىذً مغ خلأا اىذً اىبٕضاء , َ ػلاقخً مغ حمُضت اىذً , َ مذىل ػلاقت             

 حمُضت اىذً مغ خلأا اىذً اىبٕضاء , ملا ػيّ اوفزاد .

خلأا اىذً اىبٕضاء َ حمُضت اىذً ىملاحظت فٓ ٌذا اىبحذ ارحأىا اىجمغ بٕه ٌذي اىمؼإٔز  اىزلارت , اىضغط اىذمُْ َ              

 اىخارٕز اىحاطو ػيّ ٌذي اىمؼإٔز قبو َ بؼذ اسخخذامىا ىؼقار الاحٕىُىُه اىخافض ىضغط اىذً  .                                    

ت اىضغط اىذمُْ َ مزٔضا بشنو ػشُائٓ  َ قسمُا اىّ رلارت مجامٕغ . مجمُػت اىسٕطزة َ مجمُػ  160اخخٕز             

 مجمُػت اىضغط بؼذ اسخخذامٍا ػقار الاحٕىُىُه .

َ قذ اجزٔج الاخخباراث اىخاىٕت ػيّ مافت اىمجامٕغ  : فحض خلأا اىذً اىبٕضاء اىخفزٔقٓ َ فحض مجمُع خلأا اىذً              

 اىبٕضاء َ قٕاص حمُضت اىبُه )ممؤشز ىحمُضت اىذً( َ قٕاص ضغط اىذً .

َ ماوج اىىخائج ماىخاىٓ : ٔزحفغ ضغط اىذً مغ سٔادة حمُضت اىذً َ ٔشداد مجمُع خلأا اىذً اىبٕضاء فٓ الاشخاص             

اىذٔه ٔؼاوُن مه ضغط اىذً اىخفٕف,  ىٕقو راوٕت ػىذ اىضغط اىؼاىٓ .ٔىخفض حؼذاد اىخلأا اىحامضٕت ػىذ ارحفاع ضغط اىذً بٕىما 

ىخلأا اىيمفأَت بشٔادة اىضغط ,اما باىىسبت  ىيخلأا اىمخؼادىت َ اىقاػذٔت فناوج اىىخائج مخبأىت  ,  ٔشداد حؼذاد خلأا اىمُوُسأج َ ا

 َ ػىذ اسخخذاً ػقار الاحٕىُىُه فان مو اىمؼإٔز قٕذ اىذراست قذ ػادث اىّ اىمسخُِ اىطبٕؼٓ حقزٔبا فٓ مزضّ ضغط اىذً .

 

Introduction:- 
           Although in most cases of hypertension the actual reason is obscure (95%), some cases of 

hypertension are secondary to recognizable diseases, such as  Renal disorders, endocrine disorders 

and pregnancy. In most cases of hypertension the high blood pressure must be secondary to 

increased peripheral resistance due to vasoconstriction rather than to narrowing of the vessels from 

organic diseases [1]. 

          The circulating blood contains colourless cells called white cells (5000 – 9000 /m  of 

blood). There are three varieties of white cells. The granulocyte series ( Neutrophils 60 – 70 %, 

Eosinophils 2 – 4 % and Basophils 0.5- 0.02 %) . the lymphocytes ( 20-30 % ) and Monosytes                    

( 2 – 8 % ) [2] . 

          Acidosis may be from a respiratory origin (when there is rise in the alveolar and arterial PCo2 

and the result is increase in carbonic acid), or metabolic one (that is excess metabolic hydrogen ion, 
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or loss of bicarbonate). While alkalosis may be from a respiratory origin (when there is a decrease 

in alveolar and arterial PCo2 and the result is decrease in carbonic acid) or metabolic one (that is a 

deficit of metabolic hydrogen ion or the gain of bicarbonate) [2]. 

           Selective  B1-receptor antagonist ( Atenolol ) reduce the workload on the heart and help in 

regulation of heart beats, this medicine is used to treat high blood pressure and to prevent chest pain 

as well as used to protect the heart durineg heart attack [ 3 ] . 

             Till now the picture is not clear about the relationships between blood picture, pH and 

hypertension. We tried here to connect these parameters  together and examining the effects of 

atenolol on them . 

 

 

Materials and methods:-  
              160 persons from both sexes aged above 40 years were chosen randomly and divided into 

three groups, 80 persons in each one according to following schedule:-                                                                        

1 – control     group         A: 80 persons with normal blood pressure. 

2 – Hypertensive group B: 80 patients with hypertension without treatment. 

3 – treated group        C : it is group B after two weeks of atenolol treatment one tablet 50 mg / day. 

 

             Each group was subdivided into 2 subgroups. 1 and 2 according to the acidity( pH ).  

Subgroup 1 with higher pH(less acidity) , 40 patients. 

Subgroup 2 with lower pH (higher acidity), 40 patients. 

So we have 3 groups (A. B. C ) and 6 subgroups ( A1 A2 , B1 B2 , C1 C2 ) . 

             The following tests were done to each patient:- 

1. White blood cells differential count. according to Geimsa stain (Cresent company) [4]. 

2. White blood cells total count. 

3. Urine pH (as indicator to blood pH) [5][6][7].we used pH meter ( Indian ) 

4. Blood pressure. 

5. SPSS program (one-way ANOVA & bivariate correlations) was used for statistical 

evaluation. 

 

Results:- 
                In table 1 , when comparing groups ( B , C ) with group A we found :- 

Blood pressure (B.P) increase with the decrease of pH in group B, But B.P will decrease when 

pH starts to increase in group C. So B.P increase with increasing acidity .result 1 (R 1)  

                Eosinophils cells was decreased significantly p<0.01 in group B with the   increase of 

B.P.  But eosinophils increase with the decreasing B.P in group C ,so there is a reversed 

relationship between eosinophils and B.P. result 2 ( R2)  

                    Regarding the other values we found :- 

In group B: increase in B.P , WBC count p<0.05, lymphocytes and monocytes p<0.05. But little 

changes in   neutrophils and basophiles (R3). 

In group C:  B.P was decreased but still higher than B.P in group (A) . WBC, lymphocytes and 

monocytes decreased again. But still little effects in neutrophils and basophiles here . 

                    So all the values in group C (after atenolol ) where returned back to almost    normal 

.result 4 ( R4 )  
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Table 1:- the changes in groups (A, B, C) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

             

* P<0.01               ** p<0.05 

                 

 In table 2 :- when comparing with subgroup A1 , there were high blood pressure with low   pH in 

subgroups   ( A2,B2,B1,C1,C2 ) , this support the result in groups A,B,C  ( B.P increase with 

increasing acidity)  .  Result 5 (R5)         

                   In subgroups ( A2,B2,C2 ) comparing with the subgroup (A1) , eosinophil cells increase 

( p<0.01 ) with the decreasing pH , B.P is higher than the B.P in  subgroup(A1) . Result 6 (R6)  

                   Comparing with subgroup (A1) , In subgroups (B1,C1 ) , with highest level of B.P , 

eosinophils was decreased   (  p<0.05 ), pH here was increased comparing with subgroups ( A2, B2 

, C2 ) but was still less than pH in subgroup (A1). Result 7 (R7) 

                 Regarding other white blood cells, comparing with A1, we found elevation of: -  result 8 

(R8) 

 Eosinophils (p<0.01) and lymphocytes (p<0.05) in subgroup A2. 

 WBC count, (p<o.o5) and monocytes (p<0.05) in subgroup B2. 

 Lymphocytes (p<0.05) and monocytes (p<0.05) in subgroup B1. 

 WBC count and neutrophil in subgroup C1. 

 Monocytes (p<0.05) and lymphocytes in subgroup C2. 

                 A part from the mentioned cells above we found little changes in the remaining white 

cells (basophils ) .  
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Table 2 :- the changes in subgroups ( A1,A2,B2,B1,C1,C2 ) 

 

 

 

* P<0.01             ** P<0.05 

 

 

 

Discussion:-              
             High blood pressure with increasing of blood acidity (R1)(R5) was found in many 

diseases ex: - (in chronic glomerulo – nephritis,the blood become acidic and blood pressure 

increase) [1]. The high B.P here may be due to either high adrenaline level  ( epinephrine  after 

intravenous infusion there is a moderate  increase in systolic pressure , diastolic blood pressure 

usually falls ) [  8   ] , or due to activation of ionized calcium ( ionized C   reduced due to 

alkalosis ) [ 8 ] , but here we have acidic pH so ionized activated  calcium may be the reason for  

hypertensive effect .  The hypertensive effects due to C  can be blocked by  C   channel 

blockers  [8] [ 9 ] . To differentiate between these two effects, we have (adrenaline infusion 

showed a marked eosinopenia) [10] (R2)(R7). So high B.P in group B may be due to high 

adrenaline level because low level of eosinophils here.  

             In group C when atenolol is used, B.P falls ( atenolol is a selective B1-receptor 

antagonist which  reduce the workload on the heart and used as antihypertensive drug ) [ 8 ]. So 

atenolol decrease the effect of adrenaline therefore eosinophils start to increase here (R4) (R6).  

The increased eosinophils in group C, with still high B.P (R4), may be also due to activated 

C   or due to the acidic pH. (studies  now demonstrate that acidity increase eosinophil 

cellular viability in a dose - dependent manner) [11]. (Acute inhibition of calcium – calmodulin 

will  block a specific aspect of eosinophil motility) [12] (R2). So in group C we have 

hypertension with increasing   eosinophils this may be due to some decrease in the level of 

adrenaline (atenolol effect) or activated C  or both. (Many patients with primary 

pulmonary hypertension had an unusually high eosinophil count) [13].   

              The increased number of lymphocytes , monocytes and WBC count with decrease  

eosinophils in group B (R3 ) may be due to the hypertensive effect of adrenalin ( recent 

evidence suggests that the lnflamatory  response involving  T – lymphocyte may be associated  
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with blood pressure elevation ) [ 14 ] . ( preactivated peripheral blood monocytes was detected 

in hypertensive patient ) [15]. (several studies have shown that high WBC count is a risk factor 

for hypertension) [16].  

              These previous changes in white cells started to disappear in group C. which may be 

due to the low effects of adrenaline after atenolol treatment. (R4)  

               So the increased B.P in subgroups (A2,B2, C2) mostly due to the effects of 

activated C  in acidic pH, because adrenaline decrease eosinophils [14] , but here 

eosinophils were high  (R6).and In subgroups (B1, C1), high B.P with decreasing eosinophils 

and acidic pH mostly due to the action of adrenalin [10] (R7). 

                       The relationships between hypertension with adrenalin [8], and C  , 

hypertension with W.B. cells. [14] [15] [16], may explain the relationships between adrenalin, 

C  and hypertension with different types of infections and stress: - as following (R9)   

 The increased numbers of eosinophils and lymphocytes in subgroup A2 may be due 

to allergic reactions or viral infection [17]. 

 The Increased WBC count, neutrophils and monocytes in subgroup B2 may be due 

to acute infection or stress [17]. 

 The Increased lymphocytes and monocytes in subgroup B1 may be due to chronic 

infection, viral infection or stress [17].  

 The Increased WBC count and neutrophils in subgroup C1 may be due to acute 

infection. [17]. 

 The Increased monocytes and lymphocytes in C2 may be due to chronic infection, 

viral infection or stress [17] .   

  

Conclusion :- 

From our results (result 6 , 7). C action is increased in more acidic blood with increased 

number of eosinophil . So it is ideal to use calcium channel blocker antihypertensive drugs to 

hypertensive patient with such blood characters. But we can use beta-blocker antihypertensive 

drugs in patient with less acidic blood and less number of eosinophils because the higher activity of 

adrenalin in such patients. This idea needs further studies.  
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