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Abstract  
 

Background: Measurement of haematological parameters has 

been historically helpful in the diagnosis of many diseases in 

endurance sportsmen. The modifications of these parameters 

during endurance race have not yet been evaluated in many 

African countries.  

 

Objective: Determine haematological values before and 

immediately after a half-marathon event, as well as within 24 

hours after the race and analyze the changes observed.  

 

Methods: A cross-sectional study was conducted from 10 to 21 

August 2018 at Brazzaville, Congo. All measurements were 

confined to 76 male participants (39 specialists vs 37 no 

specialists of endurance race) in the Brazzaville half-marathon 

(21.1 km), aged between 19-39 years (mean age: 26.7±2.6 

years). Coulter profiles withe differential white cell counts and 

haptoglobin levels were determined in venous sample before and 

after competitive half-marathon race. The same measurements 

were performed during the 24 hrs following the competition. 

Results: In the pre-race sample, mild anemia was detected in 12 

subjects and mild thrombocytopenia in 7 subjects. Haptoglobin 

levels were reduced in 5 subjects. Haematological values, all 

post-race, varied significantly before and after race, particularly 

for RBC, Hb, Hct, PLT, MCV, MCH, MCHC, WBC, neutrophil 

counts, lymphocyte counts, monocyte counts, basophil counts, 

eosinophil counts and haptoglobin. These differences between 
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specialists and no specialists were statistically (p<0.05). During 

24h after race, the major changes involved a progressive and 

significant increase in MCH and MCHC, but a decrease in Hb, 

Hct, WBC and leukocyte values.  

 

Conclusion: Our data may help sport physicians, sport 

physiologists and trainers to better follow-up haematological 

reactions associated with the half-marathon race. 
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Haematology; Half-Marathon Running; Haptoglobin; African 

Black; Congo 

 

Introduction  
 

The half marathon is the most commonly used term for the 21.1 

km running sport event. The rule remains the same for the 

different athletics federations that govern the discipline around 

the world. This is a test that results in significant physical stress 

[1], however, lower than that noted in the marathon event [2] and 

the ultra-endurance races [3]. Long practiced in Europe and 

America, the half-marathon has appeared in sub-Saharan black 

Africa only during the last thirty years unlike East Africa where 

it is older. In the Congo, a country in Central Africa, the 

Brazzaville Half Marathon dates back to 2003 and has been 

organized every year since then by the Congolese Athletics 

Federation on the occasion of the national holiday of August 

15th. Since its establishment in the Congo until today, there has 

been a steady and clear increase in the number of participants in 

this competition, reaching a total of 4253 (702 women against 

3551 men) in the Congo and other countries in Africa and 

Western Europe in 2018 [4]. During this year, the Brazzaville 

Half Marathon celebrated its fifteenth edition. However, while 

the physiological adaptations of the body during marathon and 

ultra-endurance events are well documented [5-9], this is not the 

case for half marathon race. In sub-Saharan black Africa, 

particularly in the Congo, no study has been conducted on the 

immediate physiological effects of the half-marathon on 

haematological changes involving peripheral blood components 
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and 24 hours after the competition. However, these can be 

related not only to the subjects and the form of the race, but also 

to the climatic conditions and the topography of the route taken 

by the athletes. This justifies the present study, considering the 

current practice of the half-marathon by the amateur subjects not 

specialists of the discipline. The objectives are to determine the 

hematological values before and after the race, and during and 

24 hours after the competition and to evaluate its impact on the 

biochemical, haemorheological and plasma peripheral blood 

responses. 

 

Materials and Methods  
Participants  
 

A cross-sectional and experimental study was conducted in 

Brazzaville, capital of the Republic of Congo, from 10 to 21 

August 2018. A total of 76 men participated in the study: 39 

amateur runners, not affiliated to the Congolese Athletics 

Federation; 37 amateur riders, specialists in endurance racing at 

sports clubs affiliated to the Congolese Athletics Federation. 

They were selected among the 3105 regular participants in the 

half marathon event on August 14, 2018; the selection process 

was the probabilistic method and the technique of two random 

draws with two fractions of 1/5. The criteria for inclusion of the 

subjects in the sample were: Congolese of ethnic origin and 

ethnicity; reside on Congolese territory for at least one year 

(specific dietary habits); be unharmed one month before diseases 

(pulmonary infections, arterial hypertension, diabetes, malaria, 

viral hepatitis); a hemoglobin level more than 11.5 g/dL; have 

participated in at least 1 Brazzaville Half Marathon competition 

in the last five years; be 18 years of age or older and under 40 

years of age give informed and written consent to participate in 

the study. Since the number of women in the top 100 ranks was 

small (n = 9), they were excluded from the sample. The 

abandonment of the race during the competition was also an 

exclusion criterion. The experimental protocol was accepted by 

the National Committee of Ethics for Research in Health 

Sciences of the Congolese Ministry of Scientific and Technical 

Research. 
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Material  
 

An individual information sheet was used to collect information  

from each subject on age, history of pathology, number of years 

of endurance training and weekly frequency of training sessions 

of running practice. 

 

Anthropometric measurements were performed, including 

determination of body mass using a digital beam balance (Seca; 

accuracy, 0.13 kg by default) and height measurement using a 

wall scale; then the body mass index (BMI) was calculated. 

 

Tubes containing EDTA (1.5 mg / ml as anticoagulant) collected 

10 ml of venous blood. Twelve peripheral blood parameters were 

subsequently determined using a Coulter counter analyzer 

(Coulter AcT diff, Beckman Coulter, Miami, FL, USA). 

Hemoglobin (Hb) concentration was determined by HemoCue 

Hb 201+ (USA/Canada, Friwo, Mod nR FE15 1060 D035). Total 

leukocyte counts were determined by haemocymeter methods. 

Serum haptoglobin (Hp) was measured by radial 

immunodiffusion (Behring Diagnostics, Marburg, Germany). A 

blood smear was performed for manual white blood cell, 

differentiation and determination of percentages and absolute 

values of lymphocytes, neutrophils, eosinophils, basophils and 

monocytes for each subject. All hematological analyzes were 

performed at the Hematology Laboratory of the Pasteur Institute 

of Brazzaville. The storage of blood samples at room 

temperature lasted four hours (first samples) or two hours 

(second samples). 

 

Experimental Procedure  
 

On the eve of the competition, all racers of Congolese nationality 

and black ethnicity filled in the individual information sheets and 

the informed consent cards. Then, pre-screening tests included a 

physical examination and rapid haemoglobin. On the day of the 

race and three hours before, the first blood samples were taken. 

After the test the second samples were taken after arrival after 

5min of recovery. 
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All samples were taken at the cubital fold of the left elbow and 

the single-blind assays, i.e., the laboratory technician did not 

know the source of the blood sample he was analyzing. The 

manufacturers' instructions for the devices and reagents have 

been strictly adhered to in order to reduce the error in 

measurement accuracy. At the end of the race and samples, 

subjects were allowed to drink plain or mineral water at their 

convenience. 

 

The 21.1 km half-marathon race took place between 8:30 am and 

12:00, all along the avenues of Brazzaville. The elevations 

varied between 5% and 37% of slope. The climatic conditions 

indicated an ambient temperature of 28.5 °C and a relative 

humidity of 90.3%, as recorded in the morning for the city of 

Brazzaville, by the National Meteorological De (ANAC) of the 

Congo. 

 

Variables  
 

Before and after the run of the half marathon, the variables 

studied were: Red Blood Cells (RBC), hemoglobin (Hb), 

hematocrit (Hct), Mean Cell Volume (MCV), Plasma Volume 

Variation (ΔVP), Mean Cell Volume (MCV), Mean Cell 

Hemoglobin (MCH), Mean Cell Hemoglobin Concentration 

(MCHC), Red Cell Distribution Width (RDW), White Blood 

Cell (WBC), neutrophil count, lymphocyte count, neutrophil 

count, monocyte count, eosinophil count, basophil count, platelet 

count (PLT), Mean Platelet Volume (MPV) and serum 

haptoglobin. The motor performances achieved (run times, in 

hours and minutes) by the riders were recorded. The variations 

of these parameters of interest were calculated, as well as that of 

the plasma volume variation (VP), between the rest and the end 

of the race determined using formula of Van Beaumont [10] 

following: 

 

ΔVP (%) = 100×(Hb1/Hb2)×{[1-(Hct2/100)]/[1-(Hct2/100)]}-100 

 

 In this equation, Hb1  and Hct1  represent respectively the rates 

of Hb and hematocrite of rest, then Hb2  and Hct2  those 

measured in race end of half-marathon.   
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Statistical Analysis  
 

The recorded data were treated with the software Statistica (Stat 

Soft Inc), version 5.5.  Descriptive statistics were used for the 

calculation of percentages, averages and standard deviations. 

The results are expressed in percentages (%) or average values 

(x) accompanied by standard deviation (SD).  After having 

checked the normality of the distribution of the variable (test of 

Kolgomorov-Smirnov), the comparisons between two averages 

carried out using the Student’s t test. In the event of non-

normality, the significant character of the possible differences 

was judged starting from the nonparametric test of Freedman.  

For two percentages, it was judged thanks to the Sokal’s S test 

[11].  The relationship between two variables was analyzed by 

calculating the r correlation coefficients of Spearman. During the 

24 hours following the competition, data were analyzed by two 

factors and one way Anova method, completed by post hoc 

Scheffe’s test. Level of significance of all tests considered at 

p<0.05. 

 

Results  
Morphological Characteristics  
 

The anthropometrical characteristics are indicated in table 1. One 

can notice on this table that the two groups (specialists in the 

endurance races vs no specialists) were comparable for age, size 

and weight. The subjects presented a normal corpulence, with an 

average BMI of 22.6±1.4 kg/m
2
; however, the values of BMI at 

the specialists subjects of endurance race were statistically lower 

(p<0.01) than those of no specialists.    

 
Table 1: Anthropometric profile and race time of runners. 

 
 Whole group 

(n=76) 

Specialists 

(n=37) 

No specialists 

(n=39) 

Age (yrs) 26.7±2.9 27.8±3.2 25.7±2.6 

Height (cm) 173.9±3.7 174.6±3.4 173.3±4.1 

Body weight (kg) 68.5±2.8 66.4±2.2 68.7±3.5 

BMI (kg/cm2 22.6±1.4 21.8±0.5 23.4±2.3 

Race time (min) 129.3±10.9 212.2±10.5 137.5±11.4 

BMI: Body mass index 
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The performances carried out by the specialist runners were 

better than those of the no specialists:  121.5±10.5 min against 

137.5±11.4 min (p<0.05). 

 

Haematological Data 
 

Of the 76 runners studied, 12 (15.8%) were found to have a mild 

anemia (Hb <14.0g/dL). All essentially of normochromic, 

normocytic type as evaluated by MCV, MCH, and microscopic 

appearances. In 34 subjects (or 44.7%), the Hb level was only 

slightly reduced (13-14g/dL)? whereas the remaining 30 (28.5%) 

had Hb levels comprised with Hb Hb13.0g/dL, microscopy of 

the peripheral blood film showed the characteric morphological 

features of asplenism or hyposplenism. Subsequent enquiry 

revealed that some years previously he had undergone 

splenectomy following splenic rupture. 

 

The mean values (± SD) and the statistical significance of the red 

cell, leukocyte, and platelet parameters along with the serum 

haptoglobin levels before and after the half marathon are 

summarized in table 2.  
 

Table 2: Mean values (±SD) of red cells, leukocytes and platelets and platelet 

parameters and serum haptoglobin levels before and after race for whole 

sample. 

 
 Before   

(n=76) 

After 

(n=76) 

Reference  

values 

RBC (×1016/µL) 4.8±0.2 5.2±0.1** 4.5-5.50 

Hb (g/dL) 4.9±0.1 15.2±0.1** 13.0-16.2 

Hct (%) 43.2±3.0 45.4±2.3* 40.0-54.0 

PLT (×1013/µL) 239±13 351±26 150-500 

ΔVP (%) -- 14.7±1.2 -- 

MCV (fL) 89.2±16 93.8±0.9** 75-95 

MCH (pg)  30.5±0.8 29.6±0.5* 30-35 

MCH (g/dL)  31.7±0.5 32.4±0.8* 30-35 

RDW (%) 12.8±0.6 13.3±0.4* 10-15 

WBC (/µL) 5413±104 6742±131* 4000-10000 

Neutr. (/µL) 3740±95 5263±123* 2500-7500 

Lymph. (/µL) 2109±83 2215±64* 1000-4000 

Mono. (/µL) 589±62 713±48* 400-1000 

Eosino. (/µL) 176±15 175±12* 40-500 

Baso. (/µL) 49±12 51±7* <500 

MPV (fL) 8.3±0.4 8.8±0.2* 6.5-11 

Haptoglobin (g/L) 1.14±0.71 0.96±0.21* -- 

**, p<0.01; *, p<0.05 
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Of the 76 male runners studied, 22 were found to have a mild 

anemia (Hb <14.0 g/dl), all essentially of normochromic, 

normocytic type as evaluated by MCV, MCH, and microscopic 

appearances.  

 

In 19 subjects, the Hb level was only slightly reduced (13-14 

g/dl), whereas the remaining 3 had significantly lower levels of 

12.6, 12.6, and 12.5, respectively. Serum ferritin measured on 

pre-race sample of all 22 anemic subjects was found to be 

marginally reduced (10-25 µg/l) in only 4. In adult males, values 

in this range are generally accepted as indicating depletion of 

iron stores rather than deficiency when values less than 10 µg/l 

are encountered. In one subject with Hb 13.0 µg/dL, microscopy 

of the peripheral blood film showed the characteristic 

morphological features of asplenism or hyposplenism. 

Subsequent enquiry revealed some years previously he had 

undergone splenectomy following traumatic splenic rupture. 

The most significant red cell change following the marathon was 

the increase in ΔCV (+14.7%) accompanied by a corresponding 

increase in red cell count (+8.3%) and Hb level (+2.0%). These 

change indicate a post-race decrease in plasma volume of 6.5% ± 

8.8% (p<0.0001). It should also be noted that in all three studies 

there is a significant increase in the immediate post-race MCV. 

In the pre-race leukocyte counts, seven subjects (or 9.2%) were 

found to have a marginal thrombocytopenia with respective 

events of 2300-2400/µL (three fold) and 2100-2500/ µL. The 

striking change in the post-race sample was the dramatic 

increase (sevenfold) in the total counts due almost exclusively to 

an increase in neutrophils but involving lymphocytes and 

monocytes also. It is of interest that the four runners with low 

initial counts had an even greater rise (fivefold) in their post-race 

samples. The runners with high initial counts had a 

neutrophil/lymphocyte ratio of 2.09±1.34 and those with low 

counts a ratio of 1.42±0.65. There was no correlation of time 

taken to complete the race, with either the post-race leukocyte 

count (r= 0.055) or the increment incurred during the race 

(r=+0.008). 

 

In the pre-race platelet measurements, nine subjects (or 13.2%) 

were found to have a marginal thrombocytopenia 



Prime Archives in Biosciences 

10                                                                                www.videleaf.com 

(<150×10
6
/µL). the changes in platelet number following the 

half-marathon generally mirrored those of the leukocytes 

(r=0.387), the being a substantial increase from the pre-race 

level. The pre-race platelet counts also correlated positively with 

the pre-race leukocyte counts (r=0.426). The MPV did not 

change significantly after the race (table 2). 

 

In the pre-race Hp measurements, 5 runners (or 6.6%) were 

found to have subnormal levels (<0.3 g/l). In the post-race 

samples, there was a significant fall (p<0.01) in the mean Hp 

level on 72 runners. No correlation was established with race 

time, age, height, pre-race body weight, Hb, and RBC or post- 

and post-race leukocyte counts. However, in the 5 runners with 

pre-race hypothaptoglobinemia there was a strong correlation 

with race time (mean 116 min; range 130-175 min). In the post-

race samples overall, 92% (n=70) of subjects exhibited a fall in 

Hp 3.4% (n=3) had no change, and 3 showed a slight rise. 

With regard to the effects of endurance training on the 

hematological profile (Table 3), no significant difference was 

observed before the race between specialists and non-specialists 

at the level of training. Platelet Counts, MCV, MCH, WBC, 

neutrophil Count, lymphocyte count and basophil count. Higher 

values (p<0.05) were noted among specialists at RBC (+9.0%), 

Hbc (+10%), RDW (Δ=+4.6%), monocytes (Δ=+5.1%), 

eosinophils (Δ=+8.7%) and haptoglobin (Δ=+17.6%); they were 

found in no specialists for Hb, Hct, MCHC and MPV. 

Immediately after the race, the significantly higher values among 

the specialists concerned Hb (Δ=+2.6%), ΔPV (Δ=+2.6%), 

RDW (+5.3%), basophil counts (+24.0%), MPV (Δ=+17.6%) 

and haptoglobin. 
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Table 3: Mean values (±SD) of red cells, leukocytes and platelet parameters 

and serum haptoglobin levels before and after race for specialists and no 

specialists of endurance course 

 
 Before   After 

 Specialists 

(n=39) 

No 

specialists 

(n=37) 

Specialists 

(n=39) 

No 

specialists 

(n=37) 

RBC 

(×1016/µL) 

4.9±0.3** 4.5±1.0 5.1±0.5 5.0±0.4* 

Hb (g/dL) 14.8±0.2** 13.2±0.5 15.4±0.3 15.0±0.2 

Hct (%) 42.9±0.1 43.5±0.3* 45.7±0.4 45.1±0.8 

PLT 

(×1013/µL) 

244±11 234±15 315±13 307±10* 

ΔVP (%) -- -- 15.1±0.9* 14.3±1.1 

MCV (fL) 89.6±0.5 88.8±0.7 94.2±0.8 93.4±10.1 

MCH (pg)  30.6±0.3 30.4±0.5 30.8±0.7 28.4±10.3 

MCHC (g/dL)  30.4±0.5 32.0±0.1* 32.5±6.0 32.3±0.8 

RDW (%) 13.1±0.1* 12.5±0.3 13.7±0.2* 12.9±0.1 

WBC (/µL) 7401±102 6425±96 6745±125 6739±62 

Neutr. (/µL) 3752±31 3728±20 5269±128 5057±114 

Lymph. (/µL) 2112±17 2106±22 2220±61 2210±68 

Mono. (/µL) 625±8* 593±14 716±15 710±21 

Eosino. (/µL) 184±12* 168±9 178±14 172±17 

Baso. (/µL) 50±5 48±16 58±9* 44±6 

MPV (fL) 7.9±0.3 8.7±0.2* 9.1±0.1* 7.5±0.3 

Haptoglobin 

(g/L) 

1.25±1.30* 1.03±0.51 0.98±0.23* 0.94±0.18 

 

During the recovery period (Table 4), the two-factor Anova 

shows the evolution of hematological parameters: a significant 

"group" effect [F (1.74) =15.73; p=0.001]; as well as a 

significant "group X recovery" interaction [F (3.72) =8.31; 

p<0.01]. One-way analysis of variance (recovery) in the non-

specialist endurance race group shows a significant effect [F 

(4.33) =4.8; p<0.01], the same for the group of specialists [F 

(4.35) =3.17; p<0.05]. The post hoc shows that RBC, PLT, 

RDV, neutrophil counts, lymphocyte counts and MPV decreased 

significantly without reaching basal values throughout the 

sample. However, an increase in values was noted for MCH, 

MCHC. The decline observed for Hb was not significant. 
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Table 4: Mean values (±SD) of red cells, leukocytes and platelets in post-race 

and during recovery for 27 subjects 

 
 After  +3h +6h +24h 

RBC 

(×1016/µL) 

5.2±0.1 5.1±0.3 4.9±0.1 4.8±0.2 

Hb (g/dL) 15.2±0.1 15.1±0.7 15.0±0.2 14.9±0.4 

PLT (×1013/µL) 311±26 292±25 307±41 246±18 

MCV (fL) 93.8±0.9 92.4±0.6 90.3±1.4 88.0±0.7 

MCH (pg)  29.6±0.5 30.0±0.3 30.5±1.2 31.1±0.2 

MCH (g/dl)  32.4±0.8 32.9±0.5 33.1±0.8 33.8±0.4 

RDW (%) 13.3±0.4 13.1±0.6 12.9±0.3 12.8±0.05 

WBC (/µL) 6713±131 6685±53 6504±71 6473±42 

Neutr. (/µL) 5263±123 5126±32 4328±40 3816±25 

Lymphocyte 

(/µL) 

2215±66 2097±50 2173±38 2124±20 

Mono. (/µL) 713±48 720±13 622±15 613±34 

MPV (fL) 8.8±0.4 8.7±0.6 8.6±0.3 8.3±0.5 

 

Discussion  
 

The present study aimed to evaluate hematological changes in 

Congolese half-marathon runners at the end of this test and 

during the next 24 hours. 

 

Compared with European haematological standards [12,13] and 

those described elsewhere in Africa [14-22], our mean values are 

lower, more compared to Caucasian data [13]. However, the 

interpretation of our results must take into account certain 

limitations. The first is the average mode of expression, most 

likely influenced by the small size of the sample. The second is 

the method of collecting information on morbid antecedents and 

lifestyle: these relied only on the declarations of the 

participations, without rigorous verification. In addition, it would 

be wise to evaluate the loss of iron from serum ferritin following 

the great sweating noted by the runners because of the strong 

heat recorded that morning in Brazzaville. Finally, the usual 

factors of confusion such as age and altitude, were not taken into 

account. However, these evoked limits do not completely affect 

the power of the observations. This study is in all cases, the first 

in our black African environment, including healthy individuals. 

This study provides a useful data base for athlete tracking, 

although the inclusion of more subjects is essential. 
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Our data show that endurance athletes (specialists) tend to have 

lower hematocrit and hemoglobin values than no specialists. 

This observation created a wealth of conflicted evidence 

regarding possible mechanisms and whether these changes 

constitute a real pathology entity various termed "athletes", 

"runners", or "sports anemia". A recent review [23] provide an 

up-to-data and comprehensive critique of the main hypotheses 

and relevant literature. This review conclude that the changes 

may be regarded as a physiologic response by the homeostatic 

mechanisms controlling hemoglobin concentration to an 

unphysiologically intense and prolonged exercise load. The 

central principle to this concept in the dilutional effect resulting 

from an increase in plasma volume exceeding that involving the 

red cell mass. The favored mechanism is therefore analogous to 

that which accounts for the physiologic "anemia" of pregnancy 

[24]. However, we could emphasize that many subsidiary 

factors, acting alone or in combination, may modify the overall 

dilution effect by influencing either or both plasma volume and 

red cell mass. 

 

Thus, plasma volume may vary in the short term according to the 

time of blood sampling in relation to different patterns (type, 

intensity, and duration) of exercise. Under standard 

environmental conditions, the hematocrit in trained male athletes 

is minimally increased on completion of a half-marathon [25]; 

but our study demonstrates a progressive fall during the 

subsequent 24h representing a 9.3%±5.2% increase in the 

baseline plasma volume. This dilutional phenomenon has been 

observed previously [26,27] and its possible explanation based 

on the exercise-induced increase in renin-aldosterone secretion 

[28]. Continuing severe exercise in the form of cross-country 

[29], combat training [30], and endurance road running [5] has 

been reported to induce fall in hematocrit during the first few 

days of the activity. This reduced hematocrit is then sustained for 

2-3 days following cessation of the activity before returning it 

the pre-exercise level. 

 

Many factors may also modify, particularly impair, the increase 

in red cell mass which develops in well-trained distance runners 
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[31]. In the main, most hinge or loss or secondary deficiency to 

mechanisms directly with running itself, but in individual 

athletes blood loss occasionally results from disease unrelated to 

but which may be aggravated by running. 

 

In additional, of greater interest, however, is our second 

observation that in 30% of our runners (n=23) shower a 

significant decrease in hematocrit. These unusual and variable 

plasma volume responses require elucidation and are the subjects 

of our ongoing studies. 

 

In this study, leukocyte values increased with physical effort and 

decreased during +24h. Leukocytosis following physical stress is 

a well and long recognized phenomenon and has been reported 

to follow short-term and endurance forms of exercise. 

Administration of adrenaline and corticosteroids [32,33] has 

been shown to promote similar changes in leukocyte numbers, 

and it has now been established that the magnitude of 

granulocytosis (neutrophils and monocytes) following a 20-mile 

run is not only stress-dependent but also positively correlated 

with serum cortisol and inversely correlated with prior training 

[34]. A cortisol-mediated fall in eosinophil is also expected and 

indeed is the basis of a test of adrenocortical function [35]. 

Finally, in relation to the granulocyte response to prolonged 

exercise, our results clearly indicate that 15.5% of runners 

(n=12) with mild pre-race leukopenia all demonstrated a normal 

or even greater than normal reactive leukocytosis following the 

race. These findings not only suggests such subjects may have a 

decreased circulating granulocyte pool due to increased 

margination and sequestration but also substantiate the view [36] 

that exercise elicits a normal granulocyte demargination and 

mobilization response in subjects with "shift-neutropenias". 

 

On another side, exercise also induces significant lymphocytosis 

[37], as we have observed in this study. This one is mainly due 

to increase in non-T cells [38] probably mobilized from the 

spleen [39]. Studies making use of monoclonal antibodies 

specific for lymphocyte surface antigens showed that these cells 

our characterized as natural killer (NK) cells (Leu 7 and 11). As 

the administration of cortico-steroids usually causes 
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lymphopenia, the mechanism of post-exercise lymphocyosis is 

thought to be unrelated to adrenalin release [40] and to be 

independent of cortisol levels [41]. 

 

Our findings also indicated that half-marathon was associated a 

16% (range: 12%-25%) increase in the venous platelet count, 

which normalized to the pre-race level with 3h of completion of 

the run. This augmentation was not accompanied by a significant 

change in MPV. Finally, our observations are consistent with 

those of Massimo and al [42]. According to these authors, the 

spleen is the major platelet-releasing organ, but the coexistence 

of an intravascular marginal pool particularly within pulmonary 

circulation is likely. 

 

Conclusion  
 

The results of this study show that the haematological changes 

associated with the half-marathon race in the African tropics as 

elsewhere, are very specific to this type of effort. Some runners 

present at rest abnormal Hb, Hct, platelet count and Hp values. 

The recorded data suggest that a half-marathon race practiced in 

the hot and humid environment of the Congo causes fluid losses, 

a decreased circulating granulocytose pool and a significant 

increase in the immediate post-race MCV due by the 

hyperosmolar plasma environment associated with semi-

marathon. The fact that during the 24 hours following the test the 

basic hematological values are not reached in the majority of 

cases, suggests that a priori it should review the mode of 

rehydration during the test, especially the nature of stress drinks. 

This should allow to eventually overcome the consequences, in 

terms of heart fatigue, neuromuscular or gastrointestinal 

disorders.  

 

Footnote: 
 

MJGA conceived and conducted the study, participated in 

statistical analyses and wrote the manuscript. MELS and MJM 

participated in the study design and data acquisition. NMC and 

PMD participated in data acquisition. NOJ, PLC and PTB 
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