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Abstract 

 

 

Planning the osmotic behavior and hemolysis% of human erythrocytes isn't just important 

clinically, yet it is furthermore considerable in the knowledge of material transfer across 

biological membranes. The fragile gram piece of the spot of hemolysis was observed as an 

element of extra-cellular osmolarity. The body of this field is to assess the (hemolysis% and 

osmotic fragility) tests of "β –thalassemia most important and anemia" patients erythrocytes 

associated withhealthy subjects and to assess the chance of using any of them as an important 

screening instrument for "β – thalassemia foremost and frailty" patients. Hemolysis % and 

osmotic fragility exams were studied for (40 β – thalassemia foremost and 25 anemia) patients 

contrasted with 20 healthy subjects. There was an increase in the hemolysis % for "β-

thalassemia major and anemia"patients by (170 and 273) % alone contrasted with the typical 

erythrocytes. The fragility curve by utilizing NaCl on "β-thalassemia and anemia" patients’ 

erythrocytes demonstrated a move towards lower NaCl concentration showing that the normal 

osmotic fragility H50 (the NaCl fixation delivering half hemolysis) to be (0.1 and 0.2)% of "β – 

thalassemia major and anemia" patientsErythrocytes separately contrasted with (0.45 %) healthy 

subjects. In addition to use different concentrations from saline (NaCl) solution, this study 

tested theosmotic behavior of human RBCs for all studied groups using H2O2 as another 

osmolytes. The data are different from that spotted with sodiumchloride. Fragility grams of 

human RBCs showed that with an increase the concentration of H2O2 the H% was increased. 

Finally, H50 equal to 0.5%, 
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0.45% for "β – thalassemia major and anemia" patients and 0.5% of healthy subjects. 

 
Keywords: sodium chloride, H2O2, β-thalassemia major, osmotic fragility and red blood cells 

 
Introduction 

 
All racial group & geographic zone around the world have been met from thalassemia'; while, 

the most common areas for these diseases expanded from sub- Saharan in Africa, out of the 

Mediterranean region, Middle East & Arabian Peninsula to the Indian distinguishable part , 

India and South-eastern Asia , also detected a high extent in areas historically suffering with 

malaria (Weather all DJ., 2018; Taher AT, et al., 2018 ). The worldwide and most common 

monogenic human diseases are thalassemia. Thalassemia's also known as a genetic anemia's, 

happen due to changes in the gene clusters of hemoglobin (Hb) which damage, the rate of 

synthesis of one or more of the globin chain subunits of the Hbs tetramer (Cappellini MD, et al., 

2018) so thalassemia is considered by a deficiency in the creation of Hb, which outcomes in the 

incorrect O2 transport and devastation of erythrocytes. Adult Hb (HbA), generally, have (two α- 

and two β-) globin chains arranged into a hetero- tetramer, but a individual with thalassemia 

may categorized as α- thalassemia "result in an reduced α- globin production " or β- thalassemia 

" result in an additional of β- chains in adults and excess γ-chains in infants "(Yan Su., et  al.,  

2015).  Releasers O2 with a high concentration of polyunsaturated fatty acids in cell membrane 

which made them very high susceptible to oxidative stress that is associated in the pathogenesis 

of diseases. Hemolysis valuation under hypo - osmotic stress by measurable quantities in 

hematology were associated to osmotic stability and fragility of  RBCs  (Igbokwe NA.,2016). 

Measuring the intensity of light  which transmitted  through  an  Hb solution lead to in suspension of 

RBCs in a hypotonic media using λ 540 nmwhere Hb as a major protein of the RBCs suspension 

absorbed known as osmotic fragility test. 

This study  was carried out in order to evaluate the influence of NaCl and  H 2O2  on  Hemolysis of human 

RBCs in patients with "β – thalassemia major and anemia" compared to healthy subjects , which reflects a 

modification in the   RBCs membrane integrity;  osmotic fragility, which reflects the capacity of RBCs 

to resist hemolysis. 
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MATERIALS AND METHODS 

 
About 20 healthy persons(5ml) blood was drawn from the antecubital vein of (20) traditional 

volunteers United Nations agency were free from any medication for a minimum  of   a   fortnight, 

(25)   patients   with   anemia   as pathological management and (40) β-thalassemia major  patients  

with  an  age range from  (20  to  40) years  to  all or any studied  teams,  with  a mean  hemoprotein 

concentration between  (7 to  10) g/dl for anemia patients  (4  to  six.7)  g/dl  for  hypochromic  

anemia  patients,  were selected to study osmotic fragility of blood. Samples of volume 5 ml were drawn 

in the anticoagulant - EDTA bottles and stored at 4˚C until use. The experimental investigations were 

completed within three hours after the collection. Plasma was separated from blood samples by centrifuging 

the blood at the rate of 1500rpm for about 20 minutes and the blood samples were prepared by mixing equal 

amounts of plasma and erythrocytes. By this process hematocrit of the sample is maintained to be constant. 

 
Making of washed human blood cell suspension 

On the day of every analysis, (5 ml) blood was drawn from the  antecubital vein of 

(20) traditional volunteers United Nations agency were free from any medication for a 

minimum of fortnight, (25)  patients  with  anemia  as pathological management and (40) β-

thalassemia major patients with age ranges from (20 to 40) years to all or any studied teams, 

with a mean hemoprotein concentration between (7 to 10) g/dl for anemia patients (4 to six.7) 

g/dl for hypochromic anemia patients. The patients were underneath the conduct of clinical 

particularist in teaching Hospital, throughout the amount from "October to April 2021". 

Samples were collected by vein puncture into EDTA tubes. Blood was separated with natural 

process at (1500 xg for twelve min) and also the (plasma, buffy coating, and prime layer of 

cells) were discarded. The remaining packed blood cell was washed thrice with saline.Then 

cells were hold on at 4C◦, no over three days. On the day of experiment (500) μl of packed 

RBCs were diluted to (1.5) cubic centimeters with phosphate buffer saline (PBS). 

 
Osmotic Fragility check 

 
The diffusion procedure was elaborate by mix little volumes of blood with solutions of buffer 

saline, with pH = 7.4 and /or H2O2 with varied tautness within the extent of (1– 100). The reaction 

was completed at RT.The erythrocytes diffusion lysis is understood through liberation of 

hemoprotein tothe extra-cellular fluid. The live of Hb transfer to light the media was resolved 

calorimetrically as per the strategy elaborate by Dacie and Lewis (Plummer, D. T., 1987). The 

fragility curve is drawn by plotting nothing lysis versus [NaCl and / or H2O2] concentration 

practice the upper than information: 

 
Percent Hemolysis (H%) = (A test/A distilled water) x 100. 

The H% curve was obtained by plotting nada hemolysis against the saline concentrations. 
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RESULTS 

The rate of hemolysis may be with success managed from the hemolysis take a look at, 

wherever the erythrocytes hemolysis rate for (β-thalassemia major andanemia) patients 

outperforms the quality rate. During this examination, therate of hemolysis of patient's teams 

was around (2 to 3- folds) the speed of erythrocytes hemolysis were show in figure 1: 

 
Figure 1. Normal hemolysis for healthy, β- -thalassemia major and anemia erythrocytes 

 

 
The Hemolysis % of you look after (β-thalassemia major and anemia) patients were found 

capable (176 and 273.5) % respectively compared to the traditionalerythrocytes. The average 

diffusion fragility H50(the common salt concentration making half hemolysis), is assessed by 

victimization the fragility curve that incontestable a move to lower common salt concentration, 

showing a decline inaverage of H50 by (22.2 and 44) nothing, respectively compared to the 

traditional cells, (Figure 2: A, B and C) 
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Figure 2. Osmotic fragility of normal, β – thalassemia major & anemia, H50 (the NaCl 

concentration producing 50% hemolysis) 

 
In addition to use completely different concentrations from saline (NaCl) resolution, this study 

tested the diffusion behavior of human RBCs for all studied teams mistreatment alternative 

osmolytes. The ensuing of monotonic colon fragile grams had been expected earlier. Figure 

three (A, B and C) shows 
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fragile grams obtained for human RBCs mistreatment completely different concentrations of 

H2O2 as another osmolyte 

 

Figure 3. Fragili grams for human RBCs to all studied groups using H2O2. 
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The data measure completely different from there to found with sodium chloride. Fragili grams 

of human erythrocytes showed that with increase the concentration of H2O2 the H% were 

slashed and for healthy subject cluster H50 equal to 0.5% , while, "β – Major anemia and 

anemia" patients H50 up to (0.5 and 0.45)% respectively. 

 
Discussion 

The speech act of non-monotonic diffusion behavior of erythrocytes of patients with (β -Major anemia and 

anemia) utilizing ionic osmolytes is of essential significance during this study. This opens the access to 

the sensational avenues for more careful studies onterm of different channels and/or pumps connected 

with proper morphological characterizations of human erythrocytes with completely different diseases. 

This studywould be considerable from the angle of not solely human physiology, however additionally 

towards earning mechanistic insights into varied transport phenomena across biological membranes 

loosely. Nations experiencing high predominance of Mediterranean anemia, and restricted financial 

wellbeing set up have to be compelledto build up the prosperous and financial demonstrative methods for 

Mediterranean anemia that's significant key preceding treatment. the current study focuses concerning 

the biological attribute to (β- thalassemia major and anemia) patients' erythrocytes, including (hemolysis 

& diffusion fragility) tests. The feature of human erythrocytes in β- Mediterranean anemia and  anemia 

patients will  aid within the  precise and prompt examination of these diseases established on the study 

of the erythrocyte's properties instead of the hemoglobin molecule. The results of this study such as that 

there was distinction between patients' teams in compression to the naturalerythrocytes samples. The 

results of this study for the hemolysis tests indicated that there was AN enlargement in the haemolysis 

you look after (β-thalassemia major and paleness) patients contrasted with healthy subjects , this may  

be  attributed  to the existence of  single  hemoprotein  chain in  masses  inside  the   erythrocytes that 

create aerobic denaturation of its membrane proteins (Schrier, S. L., et al.,1989). The outcomes 

nonheritable by utilizing numerous concentrations of NaCl that there have been  moving  across  

diminished  NaCl concentration, demonstrating AN expansion  in  traditional  diffusion  fragility  H50  

by (22.2 and44) you take care of (β-thalassemic major  and  anemia)  patients  contrasted withthe 

standard cells, which could  be  attributable  to  the  upper  diffusion opposition of β-thalassemia 

major and anemia erythrocytes starts by the existence of abundance α- globin chains, hence, they need 

additional slow crackrate (Silvestroni, E., and Bianco, I. 

,1983). This unusual increment within the within the chains brings concerning oxidative 

(denaturation and precipitation) 
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as Heinz bodies, with the ensuing increment within the surface region to volume proportion, 

raise in layer inflexibility and abatement within the capability to travel through cell distortion 

under hypotonic stress(Schrier, S. L., et al., 1989).The results of exploitation totally different 

concentrations from H2O2 might be due thereto the uptake of water gets in addition to the H2O2 

uptake as a sustaining leading to “normal” the fragile grams (i.e. in hypotonic conditions, water 

found to be able to enter the cells alongside H2O2 resulting in osmotic unleash of hemoprotein 

however not diffusion rupture) (Snigdha Singh, et al.,2019). Finally, the findings of this study 

might provide powerful proof towards a motivation facet of human physiology. 

Conclusion: 
Based on the results of the present study, it was concluded that all such changes were associated 
to metabolic disorder accompanying β – thalassemia major & anemia patients. The varied 
hematological abnormalities observed β – thalassemia major & anemia suggested that the 
differential diagnosis of β – thalassemia major & anemia should be entertained in patients with 
varied hematological disorders. Percent lysis of erythrocytes of β – thalassemia major & anemia 
blood is significantly more than that of normal. It means erythrocytes of β – thalassemia major & 
anemia patients aremore fragile than normal. 
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