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Aging can be associated with decreasing muscle strength, and related factors are
comorbidities, sex, physical activity, and possibly genetic factors. Among genetic factors the
renin-angiotensin system is of interest, but data on the Peruvian population is lacking. The
objective of our study was to evaluate the association of grip strength and angiotensin
convertase enzyme (ACE) polymorphism in Peruvian older people. A cross-sectional study
in a convenience sample of 104 participants over 60 years in Lima, Peru, with analysis of
the ACE polymorphism, was performed. We studied 104 participants, 46 men (44,2%) and
58 women (55,8%0), with a mean age and standard deviation (SD) of 73,7 (7,4) years, range
between 60-90 years. The frequency of D/D, I/D and I/l genotypes was 12,7; 43,7 and
43,7% respectively. The genotype distribution of ACE polymorphism agreed with the
Hardy—Weinberg equilibrium (p=0,746). The mean (SD) of grip strength in the D/D, I/D
and I/l polymorphisms were 24,8 (7,2); 22,8 (7,2) and 23,4 (7,6) kg respectively; no
significant difference was observed (p=0,41) between genetic groups. In this small
convenience sample of older Peruvians, no association was found between grip strength
and ACE genotype.
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The aging process involves reductions in muscle mass (sarcopenia) and strength
(dynapenia) at a rate of 0,5-1% and 2-3% per year, respectively, after the age of 50 years [12].
Sarcopenia is defined as a progressive and generalized skeletal muscle disorder involving the
accelerated loss of muscle mass and function and it is associated with adverse outcomes (falls,
functional decline, frailty, and mortality) [8]. Dynapenia is the age-associated loss of muscle
strength that is not caused by neurologic or muscular diseases, and the most common detection
method is via measurement of handgrip strength, and if warranted a test for knee extension
strength [7, 17]. The measurement of muscle function in geriatric clinical practice is performed
by measuring the grip strength (GS) [2, 21]; it has been shown that a decrease in the strength of
grip is related to poor prognostic health outcomes such as disability, falls, fractures and increased
mortality [25].

In a recent systematic study on genetic associations with aging muscle, it was found that
angiotensin convertase enzyme (ACE) rs1799752 (insertion/deletion) polymorphism is one of
the 10 DNA polymorphisms that were significantly associated with muscle phenotypes relevant
to sarcopenia and dynapenia [19]. A local renin-angiotensin (SRA) system is involved in skeletal
system physiology; the ACE catalyzes the conversion of angiotensin | to angiotensin Il, having
hypertrophic effects on skeletal muscle [13]. Angiotensin Il may contribute to the development
of sarcopenia and dynapenia, thus accelerating protein degradation through proteolytic systems
(ubiquitin-proteasome), and the depression of protein synthesis by inhibiting growth
hormone/factor | insulin-like growth (GH/IGF-1) [22]. The ACE gene is encoded on the long arm
of chromosome 17 (17923), and consists of 26 exons and 25 introns. The presence or absence of
a 287bp element in the ECA gene is related to three genotypes: insertion (1/1), insertion/deletion
(I/D) and deletion (D/D). Allele studies have reported that allele I is associated with muscular
endurance [20], and allele D with muscular strength [1]. There is now a growing interest in
establishing the association between polymorphisms of ACE with muscle strength and physical
performance in older people, to understand the role of the SRA in the process of sarcopenia and
dynapenia and to find a target for future interventions. To date, there have been no studies of
those associations in Peruvians. The objective of the present study was to evaluate the
association of grip strength (dynapenia) and ACE polymorphism in a sample of older Peruvians.

Materials and methods

An observational and cross-sectional study was carried out. The study was conducted in
the Geriatric Day-Clinic at «Hospital Nacional Guillermo Almenara» in Lima, Perd, between
January 2016 and December 2018. The research project was approved by the Hospital s Ethics
Committee, and all participants signed informed consent. The method of patient selection was



not probabilistic. The people of mestizo ancestry, who entered to the study were part of an
investigation on the use of antagonists of angiotensin Il, memory performance and its
relationship with ECA polymorphisms. The participants were older than 60 years, without a
cognitive disorder (Mini-Mental State Examination (MMSE) score >24). Exclusion criteria:
participants with depressive symptoms (Geriatric depression scale, short version, <5), patients
diagnosed with Parkinson's disease, history of traumatic brain injuries; the presence of visual or
auditive impairment; hand osteoarthritis; current medication including antidepressants,
antipsychotics, anxiolytics or anticonvulsants.

Variables. Grip strength: To assess muscle strength, a digital hand dynamometer
(CAMRY) was used. The participants were asked to be in a sitting position in a chair with both
feet on the floor, shoulders adducted and without rotation, forearm and wrist in a neutral
position. The best of two GS measures (two in each hand) was selected for the analyses [15].

Up & Go test: Measurement of the time in which the patient from a sitting position,
should get up, walk 3 meters, turn and return to the sitting position [18].

Body mass index (BMI): Height and weight of the participants were measured to
calculate BMI, defined as weight in kilograms divided by the square of height in meters (kg/m?).

Calf Circumference: The maximum calf perimeter of the dominant leg was measured in
centimeters with the subject standing and the weight distributed in the two legs.

Genomic analysis: After signing the informed consent, blood samples were collected in
EDTA tubes of each participant. DNA was extracted from the leukocytes using the standard
phenol/chloroform method and amplified by a polymerase chain reaction process. ECA I/D
polymorphism (rs1799752) was detected using the method described by Franken et al [9].

Other variables: we obtained information about multimobility and comobilities [24]
(dyslipidemia, diabetes, hypertension, smoke habit, education years, age, gender and Charlson
Comorbidity Index scores [6] from clinical charts.

Statistical analysis. Descriptive statistical data were presented as percentage (%), mean
with standard deviation (SD) and ranges. Chi-square analysis was performed for the evaluation
of deviation from Hardy—Weinberg equilibrium. To analyze the association between GS and
ACE 1/D genotypes, the mean difference was analyzed. Differences were considered statistically
significant if p<0,05. The statistical package SPSS Version 12.0 (SPSS Inc., Chicago, United
States) was used to analyze the data.

Results and discussion

104 people over 60 years were included. The study population consisted of 46 (44,2%)
men and 58 (55,8%) women, with a mean age and standard deviation (SD) of 73,7 (7,4) years,
range between 60-90 years. In the studied population, the frequency of D/D, I/D and 1/1



genotypes was 12,7; 43,7 and 43,7% respectively, with allelic frequency D and | of 34,5 and

65,5% respectively. The analysis of the distribution of genotype frequencies was consistent with

a population in Hardy—Weinberg equilibrium (x>=0,1051; p=0,746), tabl. 1.

Table 1
Descriptive and bivariate analysis by sex of the sample, n=104
Variables All sample | Male (n=46) '(:rfinsag)e p-value
Age in years, mean (SD) 73,7(7,4) | 75,80 (3,53) | 71,98 (7,66) 0,002
Education years, mean (SD) 11,7 (3,8) | 11,91 (3,53) | 11,59 (4,04) 0,7
Charlson Comorbidity Index score,
mean (SD’) 0,7 (1,0) 0,91 (1,01) | 0,60 (1,03) 0,1
Dyslipidemia n (%) 36 (34,62) 18 (39,13) 18 (31,03) 0,4
Type 2 Diabetes Mellitus n (%) 21 (20,19) 9 (19,57) 12 (20,69) 0,8
Hypertension n (%) 65 (62,50) 32 (69,57) 33 (56,90) 0,2
Smoking habit n (%) 5 (4,85) 2(4,35) 3 (5,26) 0,8
Body Mass Index, mean (SD?) 27,74 (4,01) | 27,26 (3,73) | 28,11 (4,21) 0,3
Barthel index 97,91(4,66) | 98,13(3,14) | 97,75(5,60) 0,7
éag*;“m“mference (cm), mean 35,48 (3,31) | 36,27 (2,20) | 34,72 (4,01) 0,02
Up & Go test (sec) mean (SD”) 12 (4,22) 11 (3,95) 12,83 (4,37) 0,03
Grip strength (kg), mean (SD”) 23,30 (7,34) | 29,0(6,15) | 18,70 (4,42) <0,001
ACE/ID polymorphism
I/ n (%) 50 (48,1) 21 (45,65) 29 (50,00) 0,7
I/D n (%) 42 (40,4) 20 (43,48) 22 (37,93) 0,6
D/D n (%) 12 (11,5) 5 (10,87) 7 (12,07) 0,8

“Standard deviation.

The GS mean and SD in the study population distributed according to the frequency of
genotypes D/D, I/D and I/l was 24,8 (7,2) kg, 22,8 (7,2) kg and 23,4 (7,6) kg respectively. When
we analyzed GS according to sex, the muscle strength in the female sex according to genotype
frequency D/D, I/D and I/l was 20,0 (3,8) kg, 17,9 (4,2) kg and 19,0 (4.7) kg respectively. In
male participants, GS according to the frequency of genotypes D/D, I/D and 1/l was 31,6 (3,8)
kg, 28,1 (5,9) kg and 29,2 (6,8) kg respectively. It can be observed that in both sexes the D/D

genotype has a greater GS, however, the difference was not statistically significant (tabl. 2).

Table 2
Bivariate analysis by D/D vs. I/l ACE polymorphisms, n=104
Variables D/ID,n=12 | /D, n=42 /1, n=50 ID/I, n=g2 | P-value, DD
vs ID/11
Grip strength (kg),
meg’n (SDS) ko). | 2484 (7,18) | 22,75(7,19) | 23,39 (7,59) 23,0 (7,07) 0,4
Female 19,99 (3,79) | 17,88 (4,21) | 19,03 (4,73) 18,52 (4,50) 0,5




Male | 31,64 (3,79) | 28,12 (584) | 29,21(6,78) | 28,68(6,29) | 0,1

“Standard deviation.

In the study population, no association was found between GS and ECA I/D genotype. It
should be noted that it is the first study of its kind in Peru. The results on the influence of the
ECA I/D genotype on GS in other populations have variable results, some have found a
relationship and others have not. Those who found no relationship between the ECA I/D
genotype and muscle strength were in Danish, Korean and Spanish nonagenarians [4, 10, 15].
Studies that have found a relationship between genotype ECA 1/D and muscular strength come
from Japan [23, 26], Spain [11] and Australia [16], which coincide in the findings of greater GS
in the carriers of polymorphism I/D and I/l compared to D/D.

The findings of the present study could be considered compatible with a recent meta-
analysis carried out of Genome-Wide Association Studies, who concluded that gait speed, in
31 478 people aged over 60 years of different cohorts in the USA, Europe, and Australia, had no
association with genes such as ACE and others like ACTN3, COMT and APOE [3]. It has been
explained that the negative findings in these studies can be explained because impairment of
muscle strength and gait speed in older people could have other fisiopathologic pathways
including central nervous system malfunction, musculoskeletal conditions such as sarcopenia
and osteoarthritis, cardiovascular disease, visual function, psychological factors, and other
factors. The complexity of the phenotype makes it difficult to show an association [5]. On the
other hand, it has been described that muscle strength, balance and gait are subdomains of
intrinsic ability. Although genetics is one of the determinants of intrinsic capacity, also the
personal and health characteristics of older people contribute significantly to it [14].

Conclusion

We conclude that in a small convenience sample of Peruvians attending a geriatric day
hospital, no association was found between GS and ECA I/D genotype. This is the first study of
its kind in Peru.

The authors declare that there are no conflicts of interest regarding the publication of
this article.
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CrapeHue MOXXeT OBbITh CBS3aHO C YMEHBIIIEHUEM MBIILIEYHON CHIIBL, @ COILYy TCTBYIOLIMMHU
(bakTopamu ABISIOTCA 3a00€BaHUs, M0, (PU3NYECKass AaKTUBHOCTh U, BO3MOXHO, T€HETHYECKHE
¢axTopsl. Cpeau reHeTHYecKuX (PakTOpOB MPeICTaBIIsAET UHTEPEC PEHUH-aHT HOTEH3NHOBAS
CUCTEMa, HO JJaHHBIE O NEPYaHCKON MOMYJISIIIUUA OTCYTCTBYIOT. Llenbto ucciejoBanus — OleHKa
CBSI3U CHJIBI CICTUICHHS U TIOMMOp(H3Ma aHTHOTEH3UH-KOHBepTazHoro hepmenta (AKD) y
noxwubix Jgonei B [lepy. beuto mpoBeneHo nepekpecTHoe ucciieoBanue B Beioopke u3 104
yuactHuKOB cTtapuie 60 net B JIume, [lepy ¢ anamuzom nonumopduzma AK®. Mer uzyunnu 104
yuyacTHUKa, 46 (44,2%) my>xxuuH u 58 (55,8%) KeHILUH, CO CPETHUM BO3PACTOM U CTAHAAPTHHIM
otkionenuem (SD) 73,7 (7,4) roaa, B nuanazone 60-90 sret. Yactora renorunos D/D, I/D u I/l
coctaBuna 12,7; 43,7 u 43,7% cootBerctBeHHO. Pacnipenenenue nonumopduzma AKD no
TeHOTHITy COOTBETCTBOBAJIO paBHOBecHI0 Xapau—Baiin6epra (p=0,746). Cpennss (SD) cuna
cuerienus npu D/D, I/D u I/l nonumopdusmax cocraBuia 24,8 (7,2); 22,8 (7,2) u 23,4 (7,6) kr
COOTBETCTBEHHO. He BhIABIIEHO TOCTOBEpHBIX paznuunii (p=0,41) Mexx1y reHeTUYeCKUMU
rpymnmamu. B 3Toi HeOobI10# y100HOH BEIOOPKE MOXKUIIBIX TIEPYaHIIeB HE ObUIO 0OHAPYKEHO
CBSI3U MEXIY CHJION crienieHus u reHotunom AKO.

Knwoueswte cnosa: mviweunas cuna, cmapenue, NOIUMOPQOUM, AHSUOMEHIUH-

KOH8epmMAa3Hblll (hepmenm, 2eHemuyecKull, OUHanenus, ciabocmo


mailto:tjoscanoae@gmail.com

