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Abstract: 

Erythrocytes aggregation is an important physiological phenomenon in the 

circulation of blood, and is a basic characteristic of normal blood that plays a major 

role in cardiovascular system especially in the microcirculation. 

Blood samples have been taken from (30) volunteers (15 male, and 15 female), 

their ages (20-30) years. The Erythrocytes Sedimentation Rate (ESR) for those 

subjects was measured at different Packed Cells Volume (PCV) (10%-25%), and also 

it was measured at different temperature (10
o
C-25

o
C). 

The results show that there was a highly significant decrease (P<0.01) in ESR 

when the PCV increase and a highly significant increase (P<0.01) in ESR when the 

temperatures increase. 

The conclusion from these results is that the ESR values were affected by each 

of PCV and temperature of the samples. 
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Introduction: 

Aggregation is an important 

rheological phenomenon which is 

responsible for the low shear non-

Newtanian behavior of blood [1]. 

The erythrocyte sedimentation 

rate (ESR) determination is a 

commonly performed laboratory test 

with a time-honored role. The test 

remains helpful in the specific 

diagnosis of a few conditions, 

including temporal arteritis, 

polymyalgia rheumatica and, possibly, 

rheumatoid arthritis. [2]. It is a test that 

indirectly measures how much 

inflammation is in the body. However, 

it rarely leads directly to a specific 

diagnosis [3]. 

The hematocrit (Ht or HCT) or 

packed cell volume (PCV) is the 

proportion of blood volume that is 

occupied by red blood cells. It is 

normally about 48% for men and 38% 

for women [4]. PCV is one of the 

factors that effecting on sedimentation 

of RBCs. 

The increase in haematocrit 

value simply means increase the 

number of red blood cells per unit 

volume of the suspension [5], so 

increasing haematocrit will increase 

erythrocyte aggregation. In contrast, 

increasing haematocrit will decrease 

sedimentation velocity of blood due to 
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the increase in the viscosity of blood 

[6]. 

The other factor effecting on 

sedimentation of the RBCs is the 

temperature. It is not generally realized 

that erythrocyte sedimentation rate 

(ESR) may double with variations in 

room temperature [7], therefore, the 

tubes used for ESR testing should not 

be placed indirect sunlight or near air 

conditioning or heating vents [8]. 

Temperature fluctuations can cause 

adverse and unreliable ESR results. 

 

Materials and Methods: 

Blood samples were taken from 

30 volunteers (15 male, and 15 

female). None of them complained 

from any diseases. 

The fresh venous blood was 

collected from antecubital (brachial) 

vein of each of the volunteers after 

sterilizing the cubital fosa by a piece of 

cotton with alcohol. 

Each blood sample from the 

drawn blood that used for ESR test by 

Westergren method was mixed with 

anticoagulant (heparin). 

* Effect of PCV on ESR 

(4) Westergren pipettes were 

prepared with different PCV values 

(10%, 15%, 20% and 25%) for RBCs 

volume of (100, 150, 200, and 250) μl 

suspended in plasma containing 

macromolecule of (900, 850, 800, and 

750) μl.The blood filled to exactly zero 

mark making certain that there are no 

air bubbles at all in the blood.Placed 

the pipettes vertically on the rack and 

leaved it undisturbed for one hour, 

after that the levels of ESR were read 

in mm/hr for each values of PCV. 

* Effect of Temperature on ESR 

(4) Westergren pipettes were 

filled to the zero mark and placed in 

Westergren ESR racks. 

ESR tests for the appropriate 

samples were performed at different 

temperature (10
o
C, 15

o
C, 20

o
C and 

25
o
C). 

The pipettes put in tub 

containing a hot water fixed at 

different temperature (10
o
C, 15

o
C, 

20
o
C and 25

o
C) by digital heater which 

gave us the exact temperature and keep 

the temperature of the water stable.  

Ensure that the Westergren 

pipettes were vertical and the whole 

column of blood was below the surface 

of the water [7]. 

These pipettes are left 

undisturbed for one hour, after that the 

level of ESR were read in mm/hr for 

each temperature. 

Because the ESR determination 

is frequently performed in office 

laboratories, careful attention to 

technical factors that may produce 

erroneous values is important. 

There are a number of artifactual 

causes of an elevated ESR. These 

include vibration of the ESR tube; the 

tube being non-vertical, inadequate 

anticoagulation with clotting of blood 

sample will consume fibrinogen and 

may atifactually lower ESR and the 

age of the sample (increasing age 

decreasing the ESR) [9, 10].
 
 

Statistical Analysis 

The results of this study were 

analyzed statistically by (ANOVA) for 

the two effects, the effect of PCV on 

ESR, and the effect of Temperature on 

ESR.  

 

Results: 

* Effect of PCV on ESR 

The values of Erythrocytes 

Sedimentation Rate showed a highly 

significant decreased (P<0.01) 

according to ANOVA analysis as the 
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values of the Packed Cells volume 

increased, as seen in (figure 1). 

When the value of Packed Cells 

value was (10%) the value of 

Erythrocytes Sedimentation Rate was 

(21.53±1.33mm/hr). The values of 

ESR decreased as the values of PCV 

increased, until the PCV value reached 

to (25%), the ESR value was 

(12.80±1.45mm/hr), so the ESR values 

are affected by the PCV values.  

 

Fig. (1): Effect of PCV on ESR 

 

* Effect of Temperature on ESR 

The values of Erythrocytes 

Sedimentation Rate showed a highly 

significant increased (P<0.01) 

according to ANOVA analysis as the 

values of the Temperature increased, 

as seen in (figure 2). 

When the value of Temperature 

was (10
o
C) the value of Erythrocytes 

Sedimentation Rate was 

(28.57±1.33mm/hr). The values of 

ESR increased as the values of 

Temperature increased, until the 

Temperature value reached to (25
o
C), 

the ESR value was 

(47.20±2.30mm/hr), so the ESR values 

are affected by the Temperature values. 

 

Fig. (2): Effect of Temperature on 

ESR 

 

Discussion: 

* Effect of PCV on ESR 

This study showed that the 

Erythrocytes Sedimentation Rate 

decreased, as the Haematocrit of them 

were increased fig (1). This indicated 

an inverse relationship between the cell 

sedimentation and haematocrit. 

This result is in agreement with 

that of [11] and [12] who reported that 

the erythrocyte sedimentation rate was 

inversely proportional to the 

haematocrit. 

The possible explanation of this 

inverse relationship is that increasing 

the haematocrit lead to increase the 

blood viscosity [6] which is influenced 

on PCV and the sedimentation rate 

decreased with increased the viscosity. 

Decreasing the sedimentation 

because the aggregated cells packed at 

the bottom of the tube [13]. 

* Effect of Temperature on ESR 

This study showed the 

Erythrocytes Sedimentation Rate 

increased, as the temperatures were 

increased fig (2). This indicated on 

direct relationship between the cell 

sedimentation and temperature. 

This result was agreed with the 

[7] and [14] who reported that the 

erythrocyte sedimentation rate was 

affected by temperature variation. 
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Also many workers have noted 

that sedimentation rates vary with 

room temperature [7]. 

Brigden reported that the 

temperature of the specimen is one of 

the factors that effect on ESR. The 

possible explanation of this direct 

relationship is that increasing the 

temperature lead to decrease the blood 

viscosity, so that red blood cell 

aggregates fall faster. 
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معذل  ترسيب كريات الذم  فيالذم المضغىطة و درجة الحرارة حجم كريات تأثير 

 الحمر

 

 *قاسم  سها عادل

 

 اىفيضياء اىطثيح-ساسيحلأفشع اىعيىً ا-مييح طة الاسْاُ-اىجاٍعح اىَستْصشيح*

 

 الخلاصة: 

اىطثيعي  ساسيح في اىذًهي ظاهشج فيضيىىىجيح في اىذوسج اىذٍىيح وهي خاصيح أ تجَع مشياخ اىذً اىحَش

 في اىذوسج اىذٍىيح وخاصح في الأوعيح اىذٍىيح اىشعشيح. اًمثيش اًدوس تؤدي

اب ٍعممذه تممٌ  سمم أر، ( سممْح31-21اّثمم ( وتمعَمماس   11و  اًرمممش 11  اً( شخصمم31تممٌ أخممز عيْممح دً ٍممِ  

ٍعممذه %(، ومممزىل تممٌ  سمماب 21-%11ىَختيممق ممميٌ  جممىً اىنشيمماخ اىَ مم ىطح    تشسممية مشيمماخ اىممذً اىحَممش

11ًفي ٍختيق دسجاخ اىحشاسج   تشسية مشياخ اىذً اىحَش
o
-21ً

o
.) 

 ٍعذه تشسية مشياخ اىذً اىحَش( في P<0.01ٍعْىيح عاىيح   ار اًٍيحىظ اًأظهشخ اىْتائج أُ هْاك ّقصاّ

عْممذ صيممادج  جممىً اىنشيمماخ اىَ مم ىطح ومممزىل أظهممشخ اىْتممائج أُ هْمماك صيممادج ٍيحىظممح راخ ٍعْىيممح عاىيممح            

 P<0.01)  عْذ صيادج دسجح اىحشاسج. ٍعذه تشسية مشياخ اىذً اىحَشفي 

                ت يممش تت يممش ممو ٍممِ  جممىً اىنشيمماخ اىَ مم ىطح  ي َممشّسمتْتج ٍممِ رىممل أُ ٍعممذه تشسممية مشيماخ اىممذً اىح  

 .و دسجح  شاسج اىعيْاخ


