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Background: Some studies have suggested that the insertion allele of the ACE gene is associated with
endurance performance, including the Ironman triathlon. It is possible that this association is due to genetic
linkage between the ACE I/D locus and the T/A variant in intron 4 of the neighbouring GH1 gene. The A
variant is associated with lower levels of growth hormone production. Growth hormone has multiple
effects, especially on metabolism during exercise and recovery from exercise. Its production during
exercise has also been shown to stimulate sweat rate and heat loss.
Objective: To determine whether the GH1 gene is associated with the performance and/or post-race
rectal temperatures of competitors in the South African Ironman triathlon.
Methods: A total of 169 of the fastest finishing white male triathletes who completed the 2000 and/or
2001 South African Ironman triathlon and 155 control subjects were genotyped for the T/A variant in the
GH1 gene. Post-race rectal temperature was also determined in 103 of these triathletes.
Results: There was no significant difference in the frequency of this polymorphism in the GH1 gene when
the fastest finishing triathletes were compared with the control subjects. Post-race rectal temperatures were,
however, significantly higher in those triathletes with an AA genotype (mean (SD) 37.7 (0.8) C̊) compared
with those with a TT genotype (37.2 (0.8) C̊) (p = 0.019).
Conclusions: The T/A polymorphism in intron 4 of the GH1 gene was not associated with performance of
the fastest finishers of the South African Ironman triathlon. Post-race rectal temperatures were, however,
significantly higher in the fastest finishing athletes, who were homozygous for a GH1 genotype associated
with lower growth hormone production.

P
hysical performance is, at least in part, determined by
genetic background.1 To date, polymorphisms in two
genes have been shown to be associated with athletic

ability, namely the insertion/deletion (I/D) polymorphism in
the angiotensin converting enzyme (ACE) gene2–5 and a
truncating mutation in the a actinin 3 (ACTN3)6 gene.

Some studies have shown that the I allele of the ACE gene2–

5 is associated with elite endurance performance, whereas the
D allele of this gene4 7 or the absence of the truncating
mutation in the ACTN3 gene are associated with superior
ability in sprinting-type activities.6 Previous work from this
laboratory has shown that the I allele of the ACE gene was
associated with the performance of the fastest South African
born, consenting white male finishers of South African
Ironman triathlons.8 However, not all studies have shown an
association between the ACE I/D polymorphism and athletic
ability.9 10

Although investigators have suggested that ACE affects
athletic performance through the local skeletal muscle renin-
angiotensin system11 or the kallikrein-kinin system,12 the
mechanisms of these effects remain unclear. It is therefore
possible that other gene(s) closely linked to the ACE gene on
chromosome 17q2313 encode a protein directly involved in
athletic performance.

The human growth hormone 1 (GH1) gene, together with
the other members of the growth hormone gene family, has
been mapped to chromosome 17q24.2, 397 kb downstream
from the ACE gene.14 The GH1 gene encodes a family of
hormones produced by the anterior pituitary gland in
response to a number of stimuli. A 22 kDa monomeric
protein is the major growth hormone isoform found in the
circulation. Other isoforms are produced by alternative

splicing, post-translational modification, proteolytic cleavage,
and/or oligomerisation.15–17 Endurance and resistance exer-
cise, as well as sleep, are potent physiological stimuli for
growth hormone secretion.18 The secretion of growth hor-
mone and insulin-like growth factor-I (IGF-I), an intermedi-
ate substance through which growth hormone exerts much
of its effect, is affected by the type, intensity, frequency, and
duration of exercise, as well as the training status of the
athlete.16–20

The most noticeable beneficial effects of growth hormone
on muscle and bone mass, muscle strength, metabolism, and
exercise performance are observed in growth hormone
deficient patients receiving growth hormone treat-
ment.18 19 21–23 Although some isolated studies have suggested
that growth hormone is able to improve athletic perfor-
mance,24 most investigators suggest that it has little or no
beneficial effect on skeletal muscle mass or strength and
performance in healthy people.18 19 21 22 In spite of the lack, or
minimal response, of muscle to growth hormone in healthy
people at doses used in clinical trials, it has nevertheless been
suggested that growth hormone may still play an important
role in muscle anabolism, as it stimulates IGF-I production in
muscle.21 Increases in growth hormone production during
exercise are believed to cause responses in carbohydrate, fat,
and protein metabolism,16 17 25 26 as well as enhancing tissue
repair after exercise.26 Exercise induced growth hormone
secretion has also been shown to stimulate sweat secretion

Abbreviations: ACE, angiotensin converting enzyme; BMI, body mass
index; GH1, growth hormone 1; IGF-I, insulin-like growth factor-I; PCR,
polymerase chain reaction

145

www.bjsportmed.com



and heat dissipation through sweat evaporation, thereby
influencing heat loss from the body during exercise.27

The T to A variant at position 1663 in intron 4 of the GH1
gene is associated with lower levels of production of growth
hormone and IGF-I.28 29 The aim of this study was therefore
to determine whether the GH1 gene T/A polymorphism is
associated with performance and/or post-race rectal tem-
perature of the fastest consenting white male finishers of the
2000 and/or 2001 South African Ironman triathlon.

METHODS
Subjects
Participants were recruited from the 2000 (272 male
finishers) and 2001 (544 male finishers) South African
Ironman triathlons, which consisted of a 3.8 km swim, a
180 km cycle, and a 42.2 km run.30 A total of 701 male
triathletes completed either one (n = 586) or both (n =
115) events (fig 1). The athletes completed an informed
consent form and personal particulars questionnaire. DNA
samples were obtained from 447 of the white male
triathletes, of which 169 of the fastest finishers (Fast
Triath) were included in this study. An additional 54 slower
finishers, for whom post-race rectal temperature was
measured, were also included.

In addition, 155 apparently healthy control subjects (Con)
who had not participated in or trained for an ultraendurance

event were recruited from the greater Cape Town metropo-
litan area. Approval for this study was obtained from the
Research Ethics Committee of the Faculty of Health Sciences,
University of Cape Town.

Rectal temperature
Post-race rectal temperature was measured in 103 (70 from
2001 and 33 from 2000) of the triathletes in the Fast Triath
group and in the 54 slower finishers. The remaining athletes
did not consent to having their post-race rectal temperatures
measured. Rectal temperatures were obtained, using cali-
brated electronic clinical thermometers (Microlife, Berneck,
Switzerland), within five minutes of completion of the race
from the athletes while they lay supine on a treatment cot in
the medical tent. The thermometer was inserted 5 cm into
the rectum and left there until a stable reading was obtained
(30 seconds).

Total DNA extraction and GH1 genotyping
A 5 ml sample of venous blood was drawn from the forearm
antecubital vein of each subject and collected in an EDTA
vacutainer tube. The blood samples were stored at 4 C̊ until
DNA extraction as described by Lahiri and Nurnberger.31 The
subjects were genotyped for the GH1 gene 1663 T/A
polymorphism using a nested polymerase chain reaction
(PCR) assay as described by Le Marchand et al.29 The
secondary PCR products were digested with the restriction
enzyme AatII. The resulting fragments were resolved on 7.5%
polyacrylamide gels and visualised by ethidium bromide
staining. The A alleles produced a 180 bp fragment, and the T
alleles produced 149 and 31 bp fragments. Nine of the
samples (two AA, four TA, and three TT) were PCR amplified,
and the PCR products digested with AatII two to six times to
check the reliability of the digestion. Identical results were
obtained for each analysis.
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Figure 1 Comparison of the overall race time distribution of the whole
field of male triathletes (Male Triath, n = 701) and the various
subgroups of athletes who completed either the 2000 and/or the 2001
South African Ironman triathlon. A total of 115 male athletes completed
both events, and the fastest times for these athletes were included in the
analysis. The subgroups were the white male finishers (White Males, n =
488), the fastest finishers (Fast Triath, n = 169), and triathletes for whom
post-race rectal temperature data were available (Temp; n = 103 for the
triathletes who completed the race in (737 minutes and n = 54 for
those who completed the race in .737 minutes). The Fast Triath athletes
completed the events within the time period (737 minutes) indicated by
the shaded area.

Table 1 General physiological characteristics of the triathlete (Fast Triath) and control
(Con) groups

Fast Triath
(n = 169)

Con
(n = 155) p Value

Age (years) 33.2 (6.2) (169) 29.0 (10.5) (150) ,0.001
Height (cm) 180.4 (6.3) (153) 181.1 (8.0) (151) 0.400
Weight (kg) 75.3 (7.3) (167) 82.8 (11.2) (154) ,0.001
BMI (kg/m2) 23.1 (1.6) (152) 25.3 (3.3) (151) ,0.001
South African born (%) 56.6 (166) 85.6 (153) ,0.001

Except for the percentage South African born, values are expressed as mean (SD). The number of subjects is in a
second set of parentheses.
BMI, Body mass index.

Table 2 GH1 A/T polymorphism genotype and allele
frequencies in the South African Ironman triathlete (Fast
Triath) and control (Con) groups

Fast Triath
(n = 169)

Con
(n = 155)

AA genotype 36 (21.3)* 31 (20.0)*
TA genotype 84 (49.7)* 74 (47.7)*
TT genotype 49 (29.0)* 50 (32.3)*
A allele 156 (46.2)� 136 (43.9)�
T allele 174 (53.8)� 174 (56.1)�

Values are expressed as the number of subjects or alleles, with the
percentage in parentheses.
*Fast Triath v Con genotype distribution, Pearsons x2 = 0.412 and p =
0.814.
�Fast Triath v Con allele distribution, x2 = 0.254 and p = 0.614.
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Environmental conditions
The South African Weather Service provided details of the
environmental conditions on the two race days.

Statistical analysis
Data were analysed using the Statistica 7.0 (Stat-soft Inc,
Tulsa, Oklahoma, USA) and GraphPad InStat 2.05a
(GraphPad Software, San Diego, California, USA) statistical
programs. Where applicable, data are presented as mean (SD)
with the number of subjects in a second set of parentheses.
Pearson’s x2 analysis was used to detect differences in the
genotype and allele frequencies between the groups.
Lewontin’s standardised disequilibrium coefficient (D9) and
the x2 test for Hardy-Weinberg equilibrium were calculated
using the Linkage Disequilibrium Analyzer 1.0 software.32 A
one way analysis of variance was used to determine any
significant differences between the characteristics of the
triathlete and control groups, as well as any genotype effects
on the physiological measurements. Where the overall F
value was significant, a Tukey’s honest significant difference
post hoc test was used to identify where the differences were.
Statistical significance was accepted when p,0.05. The
required sample sizes were determined using Quanto 0.5 as
previously described.8

RESULTS
Subject characteristics
The Fast Triath (124 from 2001) group finished the Ironman
triathlons within the top 49% (666 (48) minutes; range 521–
737) of the whole field of 701 (515 from 2001) male
triathletes (745 (96) minutes; range 508–998) (fig 1). There
was no significant difference in the mean finishing times of
the male athletes who completed the 2000 (756 (101) min-
utes; range 508–968) and 2001 (745 (96) minutes; range
535–998) events (p = 0.121). There was a strong correlation
between the 2000 and 2001 finishing times of the 115
athletes in the whole field (r = 0.859) and the 48 athletes in
the Fast Triath group (r = 0.837) who completed both
events. The fastest times for these athletes were included in
the analysis. These athletes ran their faster race 39.0
(37.4) minutes faster than their slower race.

As shown in table 1, the triathlete and control groups were
matched for height. The triathlete group was, however,
significantly older than the control group, as well as being
significantly lighter and having a lower body mass index
(BMI). In addition, the Fast Triath group had a significantly
lower percentage of South African born members than the
Con group.

GH1 genotype and allele frequency
There was no significant difference between the genotype or
allele frequency distributions of the GH1 gene 1663 T/A
polymorphism when the Fast Triath and Con groups were
compared (table 2). Although there were significantly fewer
South African born members of the Fast Triath group, there
were no effects of population stratification on the observed
genotype (p = 0.857) and allele (p = 0.932) frequency
distributions when only the South African born athletes were
included in the analysis (data not shown). In addition, there
were no GH1 genotype effects on the observed differences in
age, weight, and BMI between the two groups (data not
shown).

The GH1 allele distributions of all the groups included in
this study were in Hardy-Weinberg equilibrium. The GH1
gene 1663 T/A polymorphism and the previously published
ACE gene I/D polymorphism of the same subjects8 were not in
linkage disequilibrium (D9 = 0.146).

GH1 gene genotype effects on post-race rectal
temperature
As shown in table 3, there were no significant differences in
age, height, weight, BMI, and relative decrease in body
weight during the event, as well as the overall and split times
when the 103 Fast Triath subjects with post-race rectal
temperature data were divided into three groups on the basis
of their GH1 genotype. There was, however, a significant
difference in post-race rectal temperatures between the
genotype groups of these triathletes (p = 0.019) (fig 2).
The post-race rectal temperatures in the triathletes with a TT

Table 3 General physiological characteristics and performance data of the three Fast
Triath triathlete GH1 genotype subgroups (n = 103) who completed the 2000 and/or
2001 South African Ironman triathlon

TT genotype
(n = 29)

TA genotype
(n = 50)

AA genotype
(n = 24) p Value

Age (years) 34.3 (7.0) (29) 32.9 (6.3) (50) 34.0 (5.7) (24) 0.584
Height (cm) 180.4 (7.6) (27) 180.1 (4.8) (46) 180.1 (7.8) (23) 0.985
Weight (kg) 75.9 (9.5) (29) 74.6 (5.9) (50) 73.6 (8.4) (23) 0.551
BMI (kg/m2) 23.2 (1.6) (27) 22.9 (1.7) (46) 22.8 (1.8) (22) 0.677
Decrease in body weight
(%)

24.1 (1.4) (24) 24.3 (1.7) (45) 24.7 (1.7) (23)
0.526

Overall time (min) 658 (61) (29) 671 (42) (50) 662 (39) (24) 0.483
Swim time (min) 63 (11) (27) 62 (8) (48) 62 (8) (22) 0.976
Cycle time (min) 351 (31) (27) 357 (24) (46) 353 (23) (21) 0.582
Run time (min) 237 (28) (28) 243 (20) (49) 243 (25) (24) 0.553

Values are expressed as mean (SD), with the number of subjects in the second set of parentheses. The decrease in
body weight was calculated as the difference between the initial and final weight divided by the initial weight and
expressed as a percentage.
BMI, Body mass index.

39

38

37Po
st-

ra
ce

 re
ct

al
 te

m
pe

ra
tu

re
 (°

C
)

TA

GH1 genotype

AA

†

TT

Figure 2 Post-race rectal temperatures of the three triathlete GH1
genotype subgroups who completed either the 2000 and/or 2001 South
African Ironman triathlon within 737 minutes. *Significantly different
from TT, p = 0.044. �Significantly different from TT, p = 0.028.
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genotype (37.2 (0.8) C̊, n = 29) were significantly lower
than those with an AT (37.6 (0.6) C̊, n = 50, p = 0.044) or
AA (37.7 (0.8) C̊, n = 24, p = 0.028) genotype. There was
no significant difference between athletes with a TA or AA
genotype (p = 0.819). Even when corrected for BMI (p =
0.014), weight (p = 0.009), or percentage weight loss (p =
0.012), there was still a genotype effect on post-race rectal
temperature in these athletes.

As mentioned above the slowest athlete in the Fast Triath
group completed the race in 737 minutes. This was therefore
defined as the cut-off point between the fastest and slowest
athletes analysed in this study. When the 54 triathletes who
finished the event at a slower race pace (.737 minutes) were
analysed, there was no longer a genotype effect on post-race
rectal temperature (AA genotype: 37.5 (0.9) C̊, n = 7; AT
genotype: 37.6 (0.5) C̊, n = 30; TT genotype: 37.9 (0.6) C̊, n
= 17; p = 0.200). These athletes ran the marathon split of
the triathlon in a mean time of 309 (39) minutes and an
estimated oxygen uptake (V̇O2) of 25.3 ml/kg/min, which was
significantly slower and lower respectively than the fastest
athletes who ran on average for 241 (24) min (p,0.001) at
an estimated V̇O2 of 34.3 ml/kg/min (p,0.001). Similar
results were obtained when only those athletes who
completed the race during 2001 were analysed separately in
a similar way (data not shown). There was in fact a high
degree of correlation (r = 0.515) between the post-race
rectal temperatures for the 26 triathletes who completed both
events. The relative decreases in body weight during the
triathlons between fastest (4.4 (1.6)%) and slowest (4.2
(1.7)%) finishers were similar (p = 0.392).

The average temperature while the fastest athletes were
competing in the marathon split was 20.2 (1.9) C̊, which was
similar to the temperature of 20.3 (2.5) C̊ when the slowest
athletes were competing in the marathon split (p = 0.697).
On the other hand, the mean wind speed while the fastest
athletes ran the marathon split (8.9 (0.9) m/s) was sig-
nificantly higher than when the slowest athletes ran (8.0
(0.9) m/s) (p,0.001).

DISCUSSION
The insertion or I allele of the ACE gene has been shown to be
associated with endurance-type athletic performance in high
altitude mountaineers, Olympic rowers, distance runners,
cyclists, and handball players.2–5 We have recently shown that
the I allele of the ACE gene was also associated with the
fastest 100 South African born consenting finishers of the
South African Ironman triathlons.8 The D allele of this gene
has, on the other hand, been shown to be associated with
elite short distance swimmers and sprinters.4 7 Other studies
have, however, not reported an association of this poly-
morphism with endurance activity.9 10 Because of the incon-
sistency in the literature over the possible association of the I
allele in the ACE gene with endurance performance, and
owing to the nature of genetic association studies, it is
possible that another gene, such as the GH1 gene, which is in
close proximity to the ACE gene on the long arm of
chromosome 17, may encode a protein that is directly
involved in the endurance phenotype.

The main finding of this study is that the 1663 T/A
polymorphism in the GH1 gene was not associated with the
performance of the fastest finishers of the 2000 and/or 2001
South African Ironman triathlon. This polymorphism was not
in linkage disequilibrium with the ACE I/D polymorphism.
The allele and genotype distributions of the GH1 gene 1663 T/
A polymorphism agree with previously reported values for
healthy white and Japanese populations.28 29

About 171 genes, together with the GH1 gene, have been
mapped to chromosome 17q23–q24, a region encompassing
17.8 Mb, in close proximity to the ACE gene (www.ncbi.nlm.

nih.gov). As some of these genes could theoretically encode a
protein directly involved in endurance performance, the
finding of this study does not exclude the possibility that
another gene closely linked to the ACE and GH1 genes is
responsible for determining athletic phenotype. Other possi-
ble associations between athletic ability and polymorphisms
in candidate genes on this region of chromosome 17 need to
be investigated.

This evidence does, however, suggest that the ACE gene,
which encodes a key component of both the renin-
angiotensin and the kallikrein-kinin systems, is associated
with athletic ability. The potential mechanism by which the
renin-angiotensin system in particular could be involved in
skeletal muscle function has been extensively studied and
reviewed.33 At the genetic level, however, other genes
encoding components of this system, namely the angiotensi-
nogen (ANG) and angiotensin (AT1 and AT2) genes, have not
been shown to be associated with the ability of endurance
athletes.3 5 More recently, Williams et al12 have shown that the
29/+9 polymorphism in the bradykinin b2 receptor gene,
which encodes a component of the kallikrein-kinin system, is
associated with physical performance, suggesting that this
system may contribute to the performance phenotype. In
addition, we have shown that the 29 allele of the bradykinin
b2 receptor gene was associated with the actual performance
of the fastest finishers of the Ironman triathlons (C
Saunders, unpublished work).

Even if the protein products of the ACE gene itself or
another gene in the vicinity of the ACE gene is eventually
unequivocally shown to be directly involved in the athletic
phenotype, it remains highly unlikely that a single gene and
its protein product can explain this phenotype. It is more
probable that many genes encoding proteins in multiple
biochemical and physiological systems contribute to athletic
performance, as many physiological and biochemical systems
have been shown to be associated with this phenotype.34

Although there was no significant GH1 genotype associa-
tion with performance, there was a significant GH1 genotype
effect on post-race rectal temperature of the fastest finishers
of the triathlons. The post-race rectal temperatures were
significantly lower in the fastest triathlete finishers with the
TT genotype than those homozygous for the A allele. Several
studies have shown that polymorphisms in the GH1 gene are
associated with growth hormone production. Hasegawa et al28

have shown that the 1663 T/A polymorphism in the GH1 gene
is associated with secretion of growth hormone and IGF-I in
prepubertal short Japanese children and plasma IGF-I
concentrations in adults. Although they did not measure
growth hormone secretion, Le Marchand et al29 reported that
the AA genotype of this polymorphism is associated with
lower plasma concentrations of IGF-I, higher plasma
concentrations of IGF binding protein 1, and a lower ratio
of plasma IGF-I to IGF binding protein 3. All these effects are
consistent with lower growth hormone secretion. In addition,
Dennison et al35 have recently shown that a polymorphism in
the promoter region of the GH1 gene, which is in strong
linkage disequilibrium with the 1663 T/A polymorphism, is
also associated with circulating plasma growth hormone
concentrations.

As this polymorphism is associated with growth hormone
production,28 29 we postulate that triathletes homozygous for
the T allele may produce more growth hormone than those
with the AA genotype, resulting in a higher sweat rate. An
increase in sweat rate is associated with a greater heat loss
from evaporation and a lower core temperature. Investigators
have shown that growth hormone stimulates sweat produc-
tion and heat loss from evaporation during exposure to heat
in either the absence or presence of exercise.27 Growth
hormone deficiency, on the other hand, is associated with

148 Walpole, Noakes, Collins

www.bjsportmed.com



reduced sweat secretion and an increase in heat storage.27 36

Recently, Heled et al37 showed that the I allele of the ACE gene
is associated with superior heat tolerance during exposure to
two hours of exercise. Although it has been suggested that
the renin-angiotensin system plays a role in thermoregula-
tion,37 there was no ACE I/D genotype effect on post-race
rectal temperature in the triathletes who participated in this
study (p = 0.945) (data not shown). The reason for this is
not clear and needs to be investigated further.

Growth hormone production is not the only factor able to
modulate heat loss during exercise. The ability to maintain a
normal body temperature can be affected by: the intensity of
the exercise; the prevailing environmental conditions, such as
wind and temperature; clothing; heat acclimatisation; dehy-
dration; other factors.38 Interestingly, the GH1 genotype effect
on post-race rectal temperature was lost when the slowest
athletes were analysed. The effects of environmental condi-
tions on thermoregulation between the fastest and slowest
athletes in this study were probably minimal because both
groups of athletes competed in the marathon leg under
similar environmental conditions. In addition, any theoretical
effects of dehydration on thermoregulation between these
two groups of athletes was also minimal, as all three
genotype groups lost the same amount of weight during
exercise.

The fact that the triathletes with a TT genotype did not lose
more weight during the race than those with an A allele is
not surprising, as it is highly unlikely that the reported
weight loss during the triathlon was solely due to increased
sweat rates. Changes in body weight during athletic events
are also affected by fluid and food intake and fuel utilisation.
Neither of these variables was measured during the
triathlons. Further studies would therefore have to be
conducted to determine the proposed relation between GH1
genotype, growth hormone production, sweat production,
weight changes, and thermoregulation during endurance
exercise.

Although there was no association between the GH1 gene
polymorphism investigated in this study and endurance
performance during the South African Ironman triathlons,
which were raced under mild environmental conditions, it is
possible that this polymorphism may be associated with
endurance performance under hot environmental conditions
such as the marathon of the 2004 Olympics in Athens, in
which prevailing temperatures were 35 C̊ (women’s mara-
thon) and 31 C̊ (men’s marathon). The influence of this
polymorphism on endurance performance under these
conditions remains to be investigated.

In conclusion, the functional T/A polymorphism in intron 4
of the GH1 gene was not associated with the endurance
performance of the fastest finishers of the South African
Ironman triathlons. Post-race rectal temperature was, how-
ever, significantly lower in the fastest finishing athletes with
a TT genotype. This genotype effect on post-race rectal
temperature was lost when the slower finishers were
analysed.
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. . . . . . . . . . . . . . COMMENTARY . . . . . . . . . . . . . .

This study is based on Ironman triathletes and comparisons
of their growth hormone (GH1) gene markers with a control
group, as well as rectal temperatures taken after a triathlon.
There are two conclusions. (a) A particular functional variant
T/A within i4 of the GH1 gene is not associated with triathlete
performance. This might be relevant because the contra-
dictory findings with the ACE gene and athletic performance
are sometimes explained by implicating another nearby gene
(such as GH1). (b) Rectal temperature appears to correlate
with triathlete activity; athletes with the AA GH1 genotype
have a higher temperature than TT genotypes. This may
provide some insight into metabolic changes because the A
variant in the GH1 gene is purported to be associated with
lower levels of GH1 gene activity and therefore insulin-like
growth factor-I production. Although not definitive, the
results add another piece of information to the puzzle about
genes and athletic performance.
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