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Zulu cricketers (n=14) and students (n=17) as controls were genotyped (blood spots) for angiotensin
converting enzyme (ACE), gene by PCR amplification followed by agarose gel electrophoresis. Systolic
and diastolic blood pressure (SBP and DBP) and grip strength (kg), knee extension and flexion (Nm/kg)
were measured, systolic tension time (STT) and metabolic rates (MR) were calculated. After ANOVA, the
association between these parameters and I/D gene polymorphism was probed using Chi2 maximum
likelihood test and Fisher’s exact test. ACE genotyping for the whole group displayed a complete
absence of II genotype, 67.7% DD and 32.3% ID genotypes. The frequency of D allele was 83.8% and I
allele 16.2%. In cricketers DD and ID genotypes were 50% each compared to controls-83% DD and 17%
ID. No differences in grip strength and quadriceps/hamstring muscle strength between the groups were
observed, but for the whole cohort 86% D allele frequency was associated with higher (greater than 43.3
kg) grip strength (p<0.037). In cricketers CRP (less than 3.0 mmol/l) was associated with 79% D allele
frequency. SBP and DBP were significantly lower by 3.2 and 4.25 mmHg, whereas increased values of
STT by 5.5%, and MR by 10.3% were found. Although, the number of participants in this study is small,
it is concluded that in cricketers no over presentation of DD or ID genotypes was observed indicating a
more balanced display of power and endurance required for the game.
Key words: Angiotensin converting enzyme (ACE) genotype, polymorphism, blood pressure, body mass index
(BMI), lean body mass (LBM), fat mass, hand grip, quadriceps and hamstring muscle strength, Zulu cricketers.
INTRODUCTION
Researches have shown that genes play an important
role in athletes’ performance in various sports (Woods et
al., 2002; Wolfarth et al., 2000; Williams and Folland,
2008; Bray et al., 2008; Ruiz et al., 2010). To date
improvements in athletes’ performance have been based
mainly on the manipulation of physiological, physical,
nutritional and psychological factors which have been
referred to as nurture or environmental constrains
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(MacArthur and North, 2004; Davids and Baker, 2007).
The general view is that there is an interactive influence
of genetic and environmental factors on human physical
performance. Therefore numerous studies have focused
on the genetic make-up of the athletes and associations
with fitness phenotypes, physical/physiological tests and
molecular basis of adaptation to training (Rankinen et al.,
2000; Calo and Vona, 2008; Lucia et al., 2010).
Angiotensin converting enzyme (ACE) polymorphism is
the most investigated genetic variation linked to athletic
status, physical performance, cardiovascular and muscle
function, and trainability in athletes (Alvarez et al., 2000;
Scanavini et al., 2002; Collins et al., 2004; Amir et al.,
2007; Wang et al., 2008; Min et al., 2009; Ruiz et al.,
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2010).
The ACE gene is located on the long arm of
chromosome 17q23.3. It is made up of 26 exons and 25
introns, stretching over 21 kb. The polymorphism
analyzed here consists of the presence (insertion, I allele)
or absence (deletion, D allele) of a 287 bp Alu repeat
sequence, resulting in three genotypes (homozygote DD
and II and heterozygote ID) (Rigat et al., 1990; Wang et
al., 2008; Wagner et al., 2006; Sipahi et al., 2006).
Observations have been reported that individuals
carrying ACE I allele are overrepresented in elite
endurance athletes (Alvarez et al., 2000; Nazarov et al.,
2001; Scanavini et al., 2002) and have been associated
with higher percentage of slow twitch type I muscle fibres
(Zhang et al., 2003), and have shown an enhanced
response to training (Wang et al. 2008). However while
the research results are not widely consistent (Scot et al.,
2005; Amir et al., 2007) the general findings support the
hypothesis that the I allele is associated with better
performance in endurance events, while the D allele is
associated with success in power events (Folland et al.,
2000; Pescatello et al., 2006; Lucia et al., 2010)
The ACE gene is implicated in the rennin angiotensin
aldosterone system (RAS). The local RAS is active in a
variety of tissues, including lung, kidney, heart, vascular
smooth muscle cells and skeletal muscle (Pieruzzi et al.,
1995; Jones and Woods, 2003). Angiotensin I-converting
enzyme is a key enzyme in the generation of angiotensin
(AT)-II from vasoinactive angiotensin (AT)-I. Angiotensin
II promotes peripheral vasoconstriction. It also stimulates
aldosterone and vasopressin secretion which leads to
increased blood volume and increased arterial blood
pressure (Sipahi et al., 2006; Calo and Vona, 2008).
Individuals who are homozygous for the D allele have
been shown to have higher angiotensin-converting
enzyme activity in serum and tissue than in those with the
I allele (Rigat et al., 1990) but it is not known by what
mechanism lower circulating levels of the enzyme could
improve performance. ACE protein is also responsible for
the degradation of bradykinin, respiratory drive and tissue
oxygenation (Ostrander et al., 2009).
Studies involving the association of ACE gene or other
muscle and metabolism related genes (example ACTN3,
AMPD1, ADRB2, TNF) with blood biochemical
parameters and markers of inflammation and exerciseinduced oxidative stress have been rare and not studied
enough (Lakka et al., 2006; Payne et al., 2007; Bray et
al., 2008; Wang et al., 2008; Andonov et al., 2008;
Tsianos et al., 2009; Milander et al., 2009). The
association of ACTN3 and TNF gene polymorphism with
C-reactive protein, uric acid and lactate in cricketers was
reported (Djarova et al., 2011). Considering the role of
ACE protein in the regulation of some inflammatory
reactions and skeletal muscle efficiency (Woods et al.,
2000), it is important to explore further the possible
association of ACE polymorphism with the above
mentioned markers in the same group of cricketers.

Modern cricketers are now exposed to greater physical
and physiological demands. Heart rate could reach 190
beats/min and the predominant contribution from the
oxygen-independent glycolysis to lactate can contribute
to 60% of the total energy in multiple activities of short
duration of less than 40 s which are typical for the cricket
game (Noakes and Durandt, 2000).
Martens (2004) has identified the following as the
estimated energy and muscular/cardiovascular fitness
demands of cricket: low to moderate aerobic capacity,
moderate anaerobic capacity, moderate strength and
flexibility, low to moderate endurance and moderate to
high speed. Fast bowling has been linked with a
mesomorphic somatotype, greater percentage of type II
muscle fibres and a superior phosphagenic and glycolytic
metabolic pathways together with eccentric muscle
strength. Speed of the ball at release was seen to
determine success in bowling (Stuelcken et al., 2007).
Hand grip strength was also adjudicated to be an
acceptable indicator for good performance in cricket
(Koley and Yadar, 2009). A shorter stature and isokinetic
knee and shoulder strength were seen to be contributory
to the success of batsman (Noakes and Durant, 2000;
Nunes and Coetzee, 2007).
The aim of the study is to explore ACE I/D
polymorphism, blood pressure and association with Creactive protein and selected physical tests in Zulu South
African cricketers.
MATERIALS AND METHODS
Experimental subjects
The participants of this study were 31 Zulu South African males (14
cricketers age 22.85±0.65 from the University of Zululand cricket
team and 17 students age 22.64±0.66 as controls). All experimental
subjects were volunteers and a written consent was obtained prior
to the study. Experimental protocols were approved by the Ethic
Committee of the Research Board of University of Zululand. The
participants of the control group reported leisure physical activities
once or twice weekly. Cricket players participated in regular 2 h
training sessions 5-6 times weekly and played club matches in the
Uthumgulu District, KZN over the weekend and inter-universities
matches during the season.
Measurements of body mass index (BMI), fat percentage (Fat %),
lean body mass (LBM) and fat mass (FM) were taken according to
the procedures of the American College of Sports Medicine
(Thompson et al., 2000). The evaluation testing procedure as
suggested by Ashton and Myers, (2004) was used for the
measurement of grip strength. The IsoKnee α was applied to
determine the relative strength of the quadriceps (knee extension)
and hamstring (knee flexion) muscles as suggested by Coetsee
(1995). The speed of rotation was set at 60° for the measurement
of the peak muscular strength. A warm-up routine of two to three
sets of 6 (six) repetitions interspaced by 30 s rest followed by 3
(three) maximum. The subject was allowed to recover for a few
minutes. Data was recorded with the subject performing maximal
knee extension and knee flexion for the duration of 10 s.
The estimates of daily energy requirements and metabolic rate
(MR) were done using Cunningham equation (Thompson and
Manore, 1996). The equation estimates metabolic rate at rest which
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Table 1. ACE genotype and allele frequency (%) in cricket players and controls.

Group
Cricket players (n=14)
Controls (n=17)
Total (31)
a

Genotype frequency in % and number in brackets)
DD
ID
II
50.0
(7)
50.0
(7)
Null
82.4
(14)
16.7
(3)
Null
67.7
(21)
32.3
(10)
Null

Allele frequency in %
D
I
a
75.0 (10.5)
25.0 (8.5)
a
91.2 (15.5)
8.8 (1.5)
a
83.8 (26)
16.2 (5.0)

p= 0.004 Fisher’s test - two tailed based on %.

is multiplied by an activity factor (within range 1.2 to 1.9) to
establish mean daily energy requirements. This estimation has
been shown to be the best energy requirement prediction equation
for metabolic rate in athletic population (Watson et al., 2005).
All participants were advised not to change their dietary habits
and to refrain from physical exercise 24 h before blood sampling.
Blood samples were collected at rest from the antecubital vein into
vacutainers and analysed in the accredited Lancet laboratory at
Bay Hospital, Richards Bay according to the South African
standards of good laboratory practice. The Dimension Xpanda
(Siemens, Germany) equipment was used for the determination of
C-reactive protein (CRP, range 0-8 mg/L), uric acid (UA, range
0.26-0.45 mmol/L and lactate (LA, range 0.63-2.4 mmol/L).

Genotyping
Blood spots were collected on FTA® Classic cards according to the
manufacturer’s instructions (Whatman International, UK). Samples
were prepared by punching 1.2 discs from the cards and washing
with FTA® purification reagent and TE (10 mM Tris-HCl, 0.1 mM
EDTA, pH 8.0) according to the manufacturer’s instructions. PCR
was then performed directly from the dried disc. The detection of
the insertion (I) and deletion (D) alleles of the ACE gene was
performed by a modified method of Alvarez and Coto (1998). The
primer
sequences
were
ACE
F
(forward):
5´CTGGAGACCACTCCCATCCTTTCT -3´ and ACE R (reverse): 5´GATGTGGCCATCACATTCGTCAGAT -3´. PCR reactions were
performed using the SensiMix™ dT kit according to the
manufacturer’s instructions (Quantace, UK). The final reaction
mixtures contained 1× SensiMix (with a final Mg2+ concentration of
3 mM) and 200 nM of each of each primer. 20 µl of the PCR mix
was added to a single dried disc in a thin-walled 200 µl PCR tube.
All amplifications were performed in a Rotor-Gene 6000 (Corbett
Research, Australia) using the following conditions: activation step
95°C for 10 min. followed by 40 cycles of 95°C for 10 s, 60°C for 20
s 72°C for 20 s. 1 µl 6× loading buffer was added to 5 µl of each
PCR reaction which was then loaded and analysed in a 2% (w/v)
agarose 1× TBE gel. All genotypes were determined in duplicate.

Statistical analysis
The Student’s t-test was used to analyze the statistical difference in
the blood biomarkers and physical characteristics between the
cricket players and the control group. The results are presented as
mean ± SEM. Statistical significance was accepted at p<0.05.
Statistical analysis for the genotype associations was done using
GenStat Discovery Edition 3. The distribution of some variables was
skewed; hence these variables were transformed for the Analysis of
Variance (Unbalanced design). For the association tests, CRP
levels were categorized as less than 3 mg/L (low) and less than 3

mg/l (high) according to Pearson et al. (2003). Other variables were
categorized according to their median (M). After ANOVA the
association was examined using Chi2 maximum likelihood test and
Fisher’s exact test.

RESULTS
ACE genotyping and allele frequencies are shown in
Table 1. ACE genotyping showed a complete absence of
II genotype (Figure 1). For the whole group 67.7% DD
and 32.3% ID genotypes were observed (Figure 2) In
cricketers, DD and ID genotypes were 50% each
compared to controls – 83% DD and 17% ID (Figure 2).
The total frequency of 83.8% D allele for the cohort was
significantly higher (p=0.004) compared to 16.2% I allele.
It was also found that in cricketers 25% ACE I allele
frequency was higher (p=0.004) than 8.8% in controls,
and 75% D allele frequency was lower (p=0.004)
compared to 91.2%, respectively (Figure 3 and Table 1).
The blood pressure results are shown in Table 2. In
cricket players SBP was lower by 3.2 mmHg (p<0.05)
and DBP by 4.25 mmHg (p<0.001), where the values of
STT were increased by 5.5% (p<0.05) compared to
controls. No differences in heart rate and pulse pressure
and no associations between blood pressure and allele
frequencies were noted.
Cricketers have shown higher (p<0.05) basic metabolic
rate and increased values (p<0.001) of metabolic rate by
10.3% and energy requirements by 14% (Table 3).
C-reactive protein (Table 4) in controls is much higher
(p<0.001) than in cricketers, but still within the reference
range of 0-8 mg/L accepted by Lancet Laboratory, South
Africa. The results in cricketers have shown that 79% D
allele frequency was associated (p<0.001) with lower
CRP levels (<3.0 mg/L). Uric acid (<0.30 mmol/L) was
associated (p=0.001) with 43% D allele frequency.
BMI, LBM and FM were higher (p<0.001) in cricket
players (Table 5). High D allele frequency (91-94%) were
associated with BMI and FM in cricketers (p=0.001) and
in controls (p=0.029), where LBM has shown an
association with 71% D allele (p<0.041) and with 94% D
allele (p<0.029) respectively.
No differences in grip strength and the strength of the
quadriceps (knee extension) and hamstring (knee flexion)
muscles between the groups were observed (Table 6).
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Figure 1. Analysis of ACE ID and DD genotypes. Amplified
fragments were resolved in 2% (w/v) agarose, 1 ×TBE gels.
Lane 1 - Low molecular weight DNA ladder (New England
Biolabs); Lane 2 - ID genotype; Lane 3 - DD genotype. II
genotype is absent.
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Figure 2. ACE DD and ID genotype frequencies (%) in cricketers, controls and the whole group.
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Figure 3. D and I allele frequencies (%) for the whole cohort, cricketers and controls.

Table 2. Systolic and diastolic blood pressure (mmHg) pulse pressure, heart rate (beats/min) and systolic tension time in
cricket players and control group (mean ± SEM).

Parameters
Systolic blood pressure mmHg
Diastolic blood pressure mmHg
Pulse pressure mmHg
Heart rate beats/min
Systolic tension time (SBP x HR)

Cricket players
120.81 ± 2.03
76.88 ± 1.4
43.00 ± 1.29
60.75 ± 0.85
7654.27 ± 147.59

Control group
123.75 ± 1.07*
81.13 ± 1.31**
42.00 ± 2.01
59.80 ± 1.11
7253.60 ± 124.48*

*p < 0.05; *p > 0.0001.

Table 3. Basic metabolic rate, metabolic rate and energy requirements (kilojoules) in cricket players and control group
(mean ± SEM).

Parameters
Basic metabolic rate
Metabolic rate
Energy requirements (kilojoules per food intake)

Cricket players
1502.40 ± 25.91
2246.99 ± 102.24
9737.41 ± 76.79

Control group
1480.31 ± 13.34*
2035.40 ± 18.34**
8520.18 ± 76.79**

*p < 0.05; *p > 0.0001.

Table 4. C-reactive protein (CRP), uric acid (UA) and lactate (LA) blood levels at rest in cricket players and
control group (mean ± SEM) and ACE association tests.

Biomarkers
C-reactive protein (mg/L)
Uric acid (mmol/L)
Lactate (mmol/L)

Cricket players
1.81 ± 0.37 a,
0.31 ± 0.008 b
1.55 ± 0.08 NS

Control group
5.81 ± 0.51** NS
0.29 ± 0.007* NS
1.95 ±. 0.11** NS

Student’s t-test: *p<0.05 control group vs. cricket players; **p<0.001 control group vs. cricket players.
a
b
Association tests: p=0.001 CRP <3 mg/L in cricketers – ACE D allele frequency (79%), I allele (21%); p=0.001 UA
<0.30 mmol/L in cricketers – ACE D allele frequency (43%), I allele (57%); NS – no significant association tests.
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Table 5. Physical characteristics of cricket players and control group (mean ± SEM) and ACE association tests.

Physical characteristics
Weight (kg)
Stature (cm)
2
Body mass index-BMI (kg/m )
Lean body mass-LBM (kg)
Fat mass-FM (kg)
Fat %

Cricket players
68.68 ± 2.54
175.08 ± 1.25
a,
22.40 ± 0.81
b
61.81 ± 2.01
a,
6.87 ± 0.54
9.84 ± 0.39 NS

Control group
61.00 ± 1.61 **
170.58 ± 0.33 **
,C
20.79 ± 0.36 **
,C
55.41 ± 1.49 **
,C
5.59 ± 0.22 **
9.13 ± 0.32 * NS

Student’s t-test: *p< 0.05 control group vs. cricket players; **p<0.001 control group vs. cricket players.
a
2,
Association tests for BMI, LBM and FM: p=0.001 BMI below 22.4 kg/m and FM below 6.9 kg – ACE D allele frequency
b
(91%), I allele frequency (9%) in cricketers; p=0.041 LBM below 61.8 kg – ACE D allele frequency (71%), I allele
c
2
frequency ( 29%) in cricketers; p=0.029 BMI below 22.4 kg/m , LBM below 55.4 kg and FM below 5.6 kg – ACE D allele
frequency (94%), I allele frequency (6%) in controls; NS – no significant association tests.

Table 6. Grip strength (kg), quadriceps strength (knee extension - Nm/kg) and hamstring strength (knee flexion Nm/kg) of cricket players and control group (mean ± SEM) and ACE association tests.

Physical characteristics
Grip strength – L (kg)
Grip strength – R (kg)
Knee extension – L (N/kg)
Knee extension – R (N/kg)
Knee flexion –L (N/kg)
Knee flexion –R (N/kg)

Cricket players
44.00 ± 2.12 NS
45.79 ± 2.25 NS
3.73 ± 0.11 a,
3.63 ± 0.08 b
2.04 ± 0.08 c
2.00 ± 0.02 d

Control group
42.57 ± 1.97 NS
45.11 ± 1.84 NS
3.71 ± 0.13 e,
3.59 ± 0.12 e
2.08 ± 0.88 f
2.00 ± 0.08 f

L = left; R = right. Association tests: NS – no significant association tests for grip strength (L) and (R) per group of
cricketers and controls. p=0.037 for the whole cohort grip strength (L) and (R) above 44.3 kg – ACE D allele frequency
a
(86%) and I allele frequency (14%). p=0.010 Knee extension (L) .above 3.7 Nm/kg ACE D allele frequency (86%) and I
b
allele frequency (14%) in cricketers. p=0.014 Knee extension (R) above 3.6 Nm/kg – ACE D allele frequency (79%); I
c
allele frequency (21%) in cricketers. p=0.014 Knee flexion (L) above 2.0 Nm/kg – ACE D allele frequency (78%) and I
d
allele frequency (22%) in cricketers. p=0.014 Knee flexion ® above 2.1 (Nm/kg) –ACE D allele frequency (83%) and I
e
allele frequency (175) in cricketers. p=0.001 Knee extension (L) above 3.7 Nm/kg and ( R) above 3.6 N/kg – ACE D allele
f
frequency (83%) and I allele frequency (17%) in controls. p= 0.001 Knee flexion (L) and ( R) above 2.0 Nm/kg – D allele
frequency 87% and I allele frequency (13%) in controls

Knee extension L (>3.73 Nm/kg) and R (>3.63 Nm/kg)
was associated with D allele frequency of 86% (p=0.010)
and 79% (p=0.014). Knee flexion L (>2.04 Nm/kg) and R
(>2.0 Nm/kg) was associated (p=0.014) with D allele
frequency of 78% and 83%. For the whole cohort (Table
7) 86% D allele frequency was associated (p=0.037) with
grip strength L (>43.3 kg) and R (R>45. 5 kg).

DISCUSSION
In our study a complete absence of ACE II genotype was
established for the first time in Zulu South Africans. The
genotype distribution for the whole cohort was skewed
(67.7% DD and 32.3% ID). Low frequency of II genotype
was reported in African Americans, Kenyans, Jamaicans
(Scott et al., 2005), Nigerians (Woods, 2009) and Xhosa
South Africans (Payne et al., 2007). The ACE distribution
in Caucasian Europeans (Woods, 2009) was found to be
in ratio 1:2:1 (e.g. 26% DD, 50%ID, and 24% II in British
males).
Collins et al. (2004) tested a mixed group of South

African-born athletes participating in Ironman triathlons
and observed genotype frequencies of 24.3% DD, 54%
ID and 21.6% II compared to 32.5% DD, 50.6% ID and
16.95% II in controls, pointing out that significantly higher
51.5 % ACE I allele frequency was found in the fastest
South African finishers. The frequency of I allele was
higher in Lithuanian elite athletes than in controls
(Gineviciene et al., 2010). On the other hand, a large
study of East African distance runners did not find any
association between ACE genotypes and elite endurance
athletic status (Scott et al., 2010). In the present study no
over presentation of DD and ID genotypes was displayed
in Zulu cricketers.
Our findings of high D allele frequency in Zulu South
Africans are in line with the trend reported in AfroCaribbean people (Berley et al., 1996), Nigerians
(Woods, 2009) and elite Taekwondo athletes of Turkish
and Azerbaijan origin (Gunay et al., 2010). The excess of
D allele was represented more in athletes participating in
power-oriented and short-distance/high intensity events
(Myerson et al., 1999; Woods et al., 2000; Nazarov et al.,
2001; Cerit et al., 2006; Charbonneau et al., 2008).
Previously, we used the same cohort to investigate the
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Table 7. ACE D and I allele frequency (%) association with left (L) and right (R) grip strength in the whole cohort.

Physical test
Grip
Strength (L)
Total

<M
>M
>M

D (%)
92
81
86

Grip
Strength (R)
Total

<M
>M
>M

92
81
86

association of ACTN3 gene polymorphism and CRP, uric
acid and lactate. Therefore in this study after performing
ACE genotyping we conducted the association tests
using the same results of the above mentioned
biomarkers.
We found that the high frequency of power linked ACE
D allele is also associated with lower CRP and uric acid
levels in cricketers. It is important to mention that this is in
concordance with our previous findings of strong
association in the same cohort between these biomarkers
and another power-related R allele of the ACTN3 gene
(Djarova et al., 2011). C-reactive protein might be
involved via cytokines in triggering metabolic signaling
pathways in the exercising muscles that could be under
genetic control by both genes.
It is important to emphasize that associations of the
same trend as the above mentioned between high ACE D
allele and high ACTN3 R allele frequencies, and BMI,
LBM and FM were also found. ACE I/D polymorphism
associations with BMI and body fat have been reported
(Thompson et al., 2007) suggesting that it may affect
adherence to exercise training.
In sports events like cricket requiring short power/sprint
bursts, considering the fact that both ACE D and ACTN3
alleles have shown similarity in the association tests is a
finding of interest that needs further studies. The other
similarity found was the complete absence of ACE II
genotype and ACTN3 XX genotype.
When comparing cricketers to control subjects we
established no differences in heart rate, lower BP and
higher SST, metabolic rate and energy requirements. The
I/D polymorphism may play a role in enhanced
performance but this is not mediated by differences in the
heart rate/VO2 relationship to training (Woods, 2009).
Lower blood pressure and higher systolic tension time at
rest indicate better cardiac efficiency in cricketers.
Despite the interaction between ACE genotypes and
serum ACE activity and the fact that D allele has been
related to higher circulating/tissue ACE levels and
enhanced performance, no associations between I and D
alleles and BP have been reported (Bloem et al., 1996;
Ostrander et al., 2009). Significantly higher estimated
energy requirements were noted in cricketers. This

Whole cohort
I (%)
8
19
14
8
19
4

P
0.037
0.037

corresponds to the findings of Noakes and Durandt
(2000) that the energy demands of different cricket
activities varied from 760 kJ/h in fielding to 1064 kJ/h in
bowling and 1368 kJ/h in batting.
Strength, flexibility and speed parameters are among
many factors contributing to the success in cricket
(Nunes and Coetsee, 2007). The high D allele frequency
association with grip strength that was established in the
whole cohort in our study is in accordance with the
findings that the D allele is related to the power/sprint
output (Ruiz et al., 2010). Associations between the
higher values of quadriceps/hamstring strength in
cricketers and ACE D allele frequency has been
observed for the first time. In batting and especially in fast
bowling the trunk must flex, extend and rotate within a
short period. The knee circumvents through flexion,
rotation and extension. The bowling arm circumvents
through extension, abduction, external rotation, thrusting
flexion and internal rotation (Stuelcken et al., 2007). The
average running sprint between the wickets was found to
be 18.7 km/h which reflects high intensity work bouts
(Christie and King, 2008).
The interpretation of association studies has always
been controversial especially when the limitation is the
small sample. Genetic studies need large population
samples, but it is difficult to reconcile this premise with
the scarce number of world-class champions or a given
ethnicity and sport event (Ruiz et al., 2010). The analysis
of a single sport discipline and association with I/D ACE
gene polymorphism has been done in groups of athletes
from 25 elite climbers, 37 swimmers and 27 up to 291
runners (Woods, 2009).
The unique demands of cricket may require specific
physical characteristics and genetic traits play a
substantial role. The perspective is to consider individual
genetic endowment and develop training programmes
that allow it to be optimized (Ostrander et al., 2009;
Djarova et al., 2011). This study also might provide
insight in talent identification and nurturing of young
South African cricketers of various ethnicities.
Although, the number of participants in this study is
small, it is concluded that ACE I/D genotyping has shown
a complete absence of II genotype. Zulu cricket players
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display a balanced DD and ID genotypes distribution in
conjugation with significantly higher D allele frequencies
associated with physical tests and beneficial differences
in blood pressure and systolic tension time compared to
controls. This could be considered as a competitive
advantage in the cricket training and performance.
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