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Blood pressure status in patients with metabolic syndrome
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Abstract. Relevance. Metabolic syndrome (MetS) is existence of many abnormalities, such as abdominal obesity, hypertension,
dyslipidemia, and glucose intolerance. The occurrence of MetS in hypertensive people is linked to poorly managed hypertension.
One of the parameters for the diagnosis of the syndrome is the presence of increased blood pressure; nevertheless, research shows
that MetS patients are likely to experience hypertension often. Materials and Methods. 300 metabolic subjects were selected
from the medicine OPD as study participants based on the joint interim statement’s 2009 definition of the metabolic syndrome.
They were divided into three groups (normotensive, pre-hypertensive, and hypertensive) based on blood pressure readings
that met the American Heart Association’s (AHA) Asian blood pressure criteria. The following parameters were recorded for
data collection: anthropometric (Weight, Height, Body Mass Index Waist Hip Ratio), Blood pressure, biochemical (Fasting
blood glucose, Lipid profile parameters). Results and Discussion. According to the resting blood pressure readings, out of 300
metabolic syndrome participants, 37 were normotensive [male (40.54 %); female (59.45 %)], 115 were pre-hypertensive [male
(58.26 %); female (41.74 %), and 148 were hypertensive [male (52.7 %); female (47.3 %)]. In several parameters, there was no
such significant difference between male and female participants across all groups. However, the levels of blood total cholesterol,
triglycerides, and low-density lipoprotein were considerably greater in hypertensive and pre-hypertensive metabolic participants
than in normotensive subjects, while the levels of high-density lipoprotein were lower. Conclusion. Study findings suggest,
hypertension and pre-hypertension were more prevalent in the group with metabolic syndrome. Additionally, hypertensives
have a higher chance of manifesting dyslipidemia.
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Introduction
Metabolic syndrome (MetS) is a cluster of

several disorders, which together raise the risk of an
individual developing atherosclerotic cardiovascular
disease, insulin resistance, and diabetes mellitus,
and vascular and neurological complications such
as a cerebrovascular accident. MetS is a much larger
problem among south Asian populations, including India,
has incited plenty of interest over the past 3 decades [1].
There is an escalating age-related prevalence in both
men and women [2]. In an international study which
had estimated that approximately 13—15 % of the adult
population in India is having MetS, with females being
more affected (approximately 8-9 % among adult males
and 18-19 % among adult females) [3]. Metabolic
syndrome (MetS) is characterized by the simultaneous
presence of specific abnormalities, including abdominal
obesity, hypertension, dyslipidemia and glucose
intolerance, leading to increased risk for cardiovascular
events. Person having metabolic syndrome had to have
three or more of the following cardiometabolic risk
factors to meet the diagnosis of MetS as defined by
joint interim statement, 2009 [4]:
I. Waist circumference more than 40 inches in men and

35 inches in women.
II. Elevated triglycerides 150 milligrams per deciliter

of blood (mg/dL) or greater.
III. Reduced high-density lipoprotein cholesterol (HDL)

less than 40 mg/dL in men or less than 50 mg/dL

in women.
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IV. Elevated fasting glucose of 100 mg/dL or greater.
V. Blood pressure values of systolic 130 mmHg
or higher and/or diastolic 85 mmHg or higher.

Metabolic syndrome is associated with development
of cardiovascular disease. It is associated with four-
fold increase in risk of fatal coronary heart disease and
two-fold greater risk of cardiovascular disease and all
causes of mortality among men; even after adjusting
for age, LDL—C, diabetes, smoking and family history
of coronary heart disease (CHD). It is also an important
predictor of type 2 diabetes. Patients with MS have 5
to 9-fold increase risk of developing type 2 diabetes
[5]. In hypertensive individuals, the presence of MetS
is associated with poorly controlled hypertension [6].
The presence of elevated blood pressure is one of the
required criteria for the diagnosis of the syndrome, while
evidence suggests that hypertension is encountered
very often in people with MetS [7].Insulin resistance
activates the sympathetic nervous system, upregulates
angiotensin II receptors and reduces the synthesis of
nitric oxide, leading to increases in heart rate and blood
pressure [8, 9].

Materials and Methods

Design of the study
The present observational study was conducted in
the Physiology Department of the RUHS College of
Medical Sciences and associated hospital, Jaipur. The
RUHS College of Medical Sciences, Jaipur, institutional
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ethics committee granted the study its ethical approval.
The study’s estimated sample size was 282, with
a margin of error of +/-10 %, a sample percentage
of 50 %, and a confidence level of 95 %. The sample
size of the study was 300 individuals due to dropouts
or non-responding subjects [10]. After analyzing the
inclusion and exclusion criteria, all subjects were
recruited from the RDBP Jaipuria hospital’s medicine
OPD, and a written informed consent was acquired
from each participant.

In accordance with the Joint Interim Statement from
20009, subjects were diagnosed with metabolic syndrome
if they exhibited three or more of the following cardio-
metabolic risk factors [1].

(1) Waist circumference more than 40 inches in men
and 35 inches in women.

(2) Triglycerides (TG) >150mg/dL.

(3) Reduced HDL-C <40mg/dL in males; <50 mg/dL
in females.

(4) Elevated systolic blood pressure (SBP) >130 and/or
diastolic blood pressure (DBP) >85mmHg.

(5) Elevated fasting plasma glucose (FPG) >100 mg/dL)
between 18—60 years age group of either sex.

The study excluded patients with cardiac
conditions (myocardial ischemia, cardiomyopathy,
and atherosclerosis), respiratory, musculoskeletal,
and renal problems, as well as pregnant and lactating
women. Additionally, those with significant impairments
including kyphosis, scoliosis, and osteoarthritis were
also disqualified, as were those with a recent history of
hospitalization within the past three months.

In accordance with the NHANES recommendations,
the height (cm) and weight (kg) were measured
using stadiometers and calibrated weighing scales,
respectively [11].The formula weight (kg)/ height (m?)
was used to determine BMI. Using a linen measuring
tape, the circumferences of the waist and hips were
measured while the subjects were standing with their
heels together, at the level of the umbilicus and the
maximal protrusion of the hip, respectively [11].
Following a 15-30 minute period of sitting still,
the Sphygmomanometer will be used to measure
both SBP and DBP [12].All research subjects had
their biochemical data (fasting blood glucose, total
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cholesterol, LDL, VLDL, triglyceride, and HDL
cholesterol levels)gathered [13—15]. For the biochemical
testing, they were instructed to arrive after an overnight
fast of 8 to 10 hours. We separated these individuals
into three groups (normal, pre-hypertensive, and
hypertensive) based on their blood pressure (mmHg)
readings and the criteria established by the American
Heart Association (AHA) for Asians [16].

Statistical analysis
Microsoft Excel was used to organize the collected
data. For data that was normally distributed, mean + SD
was computed. Using SPSS software, an unpaired
student t-test was used to determine the level of
statistical significance. Differences were considered
statistically significant when p <0.05.

Results and Discussion

We grouped 300 metabolic syndrome subjects into
normotensive (37) [male (40.54 %); female (59.45 %)],
pre-hypertensive (115) [male (58.26 %); female (41.74 %)],
hypertensive (148) [male (52.7 %); female (47.3 %)]
according to their resting blood pressure values (Fig. 1).

Figure 2 depicts the distribution of total metabolic
syndrome population on the basis of their inclusion
criteria for metabolic syndrome. There were 95.71 %
females had waist circumference more 35 inches and
31.25 % males had waist circumference more than 35
inches. There were 77.86 % females had triglyceride
level equal to or more than 150 mg/dl and 76.87 %
males had triglyceride level equal to or more than 150
mg/dl. There were 84.28 % females had HDL level
less than 50 mg/dl and 60 % males had HDL level less
than 40 mg/dl. There were 77.86 % females had fasting
blood glucose (FBG) level equal to and more than 100
mg/dl and 71.25 % males had fasting blood glucose
(FBG) level equal to and more than 100 mg/dl. There
were 72.86 % females had systolic blood pressure equal
to and more than 130 mmHg and/or diastolic blood
pressure equal to and more than 85 mmHg. But 81.25 %
females had systolic blood pressure equal to and more
than 130 mmHg and/or diastolic blood pressure equal
to and more than 85 mmHg.
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Percentage distribution

59,46 58,26
52,7
47,3
40,54 41,74
Male Female Male Female Male Female
Normotensive Pre-hypertensive Hypertensive
Fig. 1. Distribution of male and female subjects in different groups
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inch for female) mmHg)

B Male (%) ™ Female (%)

Fig. 2. Distribution of subjects on the basis of their inclusion criteria for metabolic syndrome

Table 1 depicts mean + SD distribution of various waist- hip ratio of male and female normotensive
parameters in normotensive male and female subjects. metabolic subjects.
Significant difference was seen in mean values of height,
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Distribution of Anthropometric and Biochemical Parameters of Normotensive Group

Table 1

Parameters Male (N = 15) Female(N = 22) P value
Mean = SD Mean = SD

Age 35.57 + 10.23 39.09 + 11.22 0.279
Weight 77.33 + 12.27 70.23 + 9.8 0.058
Height 1.66 = 0.07 1.56 = 0.06 0.000
BMI 28.2 + 4.21 28.83 + 4.06 0.648
Waist 39.34 + 3.76 40.37 + 297 0.360
Hip 38.76 + 4.37 41.48 + 4.36 0.071
WHR 1.01 = 0.06 0.98 + 0.05 0.031
SBP 115.07 £+ 5 114.45 + 6.70 0.710
DBP 78.80 + 5.49 76.45 + 5.89 0.230
FBG 129 + 45.29 135.43 + 54.97 0.071
Total Cholesterol 234.47 + 71.06 199.05 + 35.55 0.190
HDL 43.62 = 15.36 38.30 + 13.24 0.268
LDL 12419 + 34.84 122.47 + 34.09 0.882
VLDL 35.22 + 1295 41.19 = 15.19 0.221
TG 177.29 + 30.57 179.01 + 42.97 0.895

Note: BMI — Body Mass Index; WHR — Waist Hip Ratio; SBP- Systolic Blood Pressure; DBP — Diastolic Blood Pressure; HDL — High
Density Lipoprotein; LDL—Low Density Lipoprotein; VLDL—Very Low-Density Lipoprotein; Significant, p < 0.05.

Table 2 depicts mean + SD distribution of various
parameters in pre-hypertensive male and female

of age, weight, height, BMI, waist-hip circumference,
and HDL of male and female pre-hypertensivemetabolic

subjects. Significant difference was seen in mean values subjects.
Table 2
Distribution of Anthropometric and Biochemical Parameters Pre-hypertensive Group
Parameters Male (N = 67) Female(N = 48) P value
Mean + SD Mean + SD

Age 36.4 + 10.58 4575 + 10.11 0.000
Weight 75.84 + 10.08 70.13 + 11.65 0.006
Height 1.67 + 0.80 1.54 + 0.08 0.000
BMI 27.2 + 3.57 29.50 + 4.67 0.003
Waist 38.96 + 8.77 4588 + 17.94 0.007
Hip 39.14 + 8.45 4592 + 9.05 0.015
WHR 1 + 0.06 1.008 + 0.053 0.296
SBP 132.6 + 4.95 13217 + 475 0.641
DBP 86.18 + 4.99 86.96 + 5.17 0.418
FBG 114.78 + 35.85 123.04 + 31.2 0.201
Total Cholesterol 193.15 = 39.59 20532 + 41.12 0.193

PHYSIOLOGY. EXPERIMENTAL PHYSIOLOGY
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End of the table 2
Male (N = 67) Female(N = 48)
Parameters P value
Mean + SD Mean + SD
HDL 39.73 + 10.7 4434 + 12.37 0.035
LDL 113.3 + 34.62 117.26 + 33.77 0.542
VLDL 36.11 + 16.3 35.88 + 14.84 0.940
TG 168.52 + 52.33 160.5 + 40.32 0.376

Table 3 depicts mean + SD distribution of various of male and female hypertensive metabolic subjects.
parameters in hypertensive male and female subjects. However, both male and female participants in this study
There was significant difference of mean values of had higher anthropometric and biochemical markers.
weight, height, BMI, and waist- hip circumference

Distribution of Anthropometric and Biochemical Parameters of Hypertensive Group able:3
Male (N = 78) Female(N = 70)
Parameters P value
Mean + SD Mean + SD
Age 4536 + 10.87 47.37 + 11 0.265
Weight 77 £ 12.27 70.7 £ 12.86 0.003
Height 1.68 + 0.07 1.56 = 0.07 0.000
BMI 27.24 + 3.96 29.1 + 5.62 0.021
Waist 40.72 = 11.08 4593 + 16.49 0.024
Hip 41.03 + 10.51 46.27 + 17.24 0.025
WHR 0.99 + 0.06 1 + 0.053 0.593
SBP 155.72 + 18.39 154.66 + 17.34 0.719
DBP 96.9 + 13.12 946 t 6.8 0.191
FBG 145.73 + 55.79 143.14 + 52.64 0.773
Total Cholesterol 207.85 + 37.27 206.9 * 39.07 0.899
HDL 39.34 + 11.95 39.34 + 11.62 0.999
LDL 122.87 = 29.91 121.53 + 32.28 0.793
VLDL 40.02 + 18.74 38.95 + 14.35 0.699
TG 181.33 + 62.52 168.38 + 43.57 0.150

In this observational study, we evaluated patients for (52.7 %); female (47.3 %)] (figure 1). Based on the criteria
metabolic syndrome who attended Government RDBP  established by the American Heart Association (AHA) for
Jaipuria Hospital in Jaipur’s Medicine department’s Asians [16].The emergence of cardiovascular disease is
outdoor patient’s department (OPD). These people were  linked to metabolic syndrome. There is a two-fold increase
divided into three groups: normotensive (37) [male in the risk of cardiovascular disease and a four-fold increase
(40.54 %); female (59.45 %)], pre-hypertensive (115) [male in the risk of fatal coronary heart disease. In India and
(58.26 %); female (41.74 %)], hypertensive (148) [male other South Asian nations, the prevalence of obesity and
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metabolic syndrome is rising rapidly, increasing mortality
and morbidity from CVD and T2DM [17, 18].In the
current study, there were no such significant differences
between male and female participants across all groups
in several parameters. According to the findings of our
study, metabolic hypertensive patients were aged than
pre-hypertensive and normotensive patients. The mortality
rate attributable to the metabolic syndrome and its risk
factors differ by gender and age. Our findings show that
the prevalence of MetS rises with age and is more common
in men than in women. Multiple studies have also shown
that «modernization» causes the change in physical activity
levels, adiposity, dietary, and psychosocial stress, which
raise blood pressure and exacerbate age-related elevations
in blood pressure. The waist-hip ratio and body mass
index were nearly same across all BP groups. According
to the acceptable body mass index provided by the WHO
for Asian populations, body mass index indicates that all
participants were obese [19].And WHR was also more
than cut-off points for Asians used (0.95 in men and
0.80 in women) [20].In our study, the hypertension and
prehypertensive groups had higher fasting blood glucose
levels than the normotensive group. FBG was shown to be
positively associated with BP, according to Lu Y et al. In
males and females, BP and FBG had different associations
[21].The renin — angiotensin aldosterone system (RAAS),
which affects blood pressure, may be altered if the FBG
level rises as a result of metabolic diseases, obesity, and
hyperglycemia with insulin resistance [22].In the current
study, all groups had raised levels of total cholesterol,
LDL, VLDL, and TG, although hypertensive and pre-
hypertensive had greater levels than normotensive. This
exceeded the criteria for cholesterol targets for South
Asians provided by the ATP III study from the National
Cholesterol Education Program in the United States
[23].However, in the current investigation, metabolic
individuals with hypertension and pre-hypertension had
low HDL levels. The findings of the Choudhury KN et al.
research support our findings that hypertension individuals
had considerably higher mean serum TC, TG, and LDL
levels than normotensive patients [24].Additionally, the
mean HDL level was statistically significantly lower in
hypertensives compared to normotensives. Because insulin
influences TG and HDL—C metabolism, the occurrence
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of hypertriglyceridemia and low HDL concentrations
generally never occurred as independent illnesses and
were almost usually associated to insulin resistance [25].
In this present study hypertension and pre-hypertension
were more prevalent in the population with metabolic
syndrome.

Limitations

Large-scale prospective studies might demonstrate
a significant association between the prevalence of
hypertension and the risk of metabolic syndrome in
both genders.

Conclusion

The above study’s findings suggest that
hypertension and pre-hypertension were more
prevalent in the population with metabolic syndrome.
Additionally, hypertensives have a higher chance
than pre-hypertensive and normotensive individuals
of manifesting dyslipidemia, which includes raised
TC, LDL, and TG values as well as decreased
HDL cholesterol. But as they become older, these
normotensive and pre-hypertensive individuals become
more likely to develop hypertension. Findings of this
study indicate that more than one metabolic risk factor
is responsible metabolic syndrome, it is cumulative.
Findings of this study sought that knowledge of factors
involved will be helpful for making treatment plan.
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CocTosiHue apTepuasibHOro aaeJsieHmAa y naymueHToB
C MeTabonnmyeckum CUHAPOMOM

1. CopoyT ~, C. Kakep ', H. Caby g’ M. Kymap

KoJuie/k MeMIMHCKKMX HayK Pa/pkacTaHCKOTO yHUBEPCUTeTa MeJULIMHCKUX Hayk, 2. [ocatinyp, Padscacman, Undus
< nehasaboo8@gmail.com

AnHoTanus. AkmyaibHocmb. MeTabomueckuii cuapoM (MeTC) — 3To Ha/IuKe MHOXXECTBA OTKJIOHEHUM, TaKUX Kak
abIoMHHaIBHOE OKUPEHVe, TUTIePTOHMSL, AUCTUIUAEMHIS M HellepeHOCHMOCTD [VIFOKO3blL. Bo3HrKHOBeHre MetC y mogeii ¢ rumnep-
TOHHUUYECKO} 00/1e3HBI0 CBSI3aHO C I/IOX0 YIIpaB/isieMoi rurneproHyeld. OJHUM U3 [lapaMeTpoB AMarHOCTUKY CHH/POMA SIBJISIeTCS
Ha/TM4yie MOBBILLIEHHOTO apTepHaIbHOIO [JAB/IEHNST; TEM He MeHee, MCC/Ie[Jl0BaHusI ITOKa3bIBAOT, UTo NaryeHTsb! ¢ MeTC yacTo cTpajatoT
runepronueil. Mamepuanbt u Memoobl. 300 CyObeKTOB, CTPa/IAatoIMX 0OMEHOM BelleCTB, ObLTU BbIOpaHbl 13 MeauLiuHCKoro OPD
B KaueCTBe YYaCTHUKOB UCC/IeI0BaHMs Ha OCHOBe orpeiesieHyst MeTC, coziepykallierocsi B COBMeCTHOM IIPOMEKYTOYHOM 3asiB/IeHUU
2009 . Onm ObUH pa3/ie/yieHbI Ha TPH TPYTIIBI (HOPMOTEH3UBHEIE, TIPeITMIIePTeH3UBHbIE 1 TUTIEPTOHNYECKIiEe) Ha OCHOBAaHHH TIOKA3aHUI
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apTepHasibHOTO JJAB/IEHHs, COOTBETCTBYIOIMX a3UaTCKUM KPUTEPHSIM apTepHaJTbHOTO JaB/ieHns1 AMEPHKaHCKOM KapAHOIOTHueCKOr
accoupaumy (AHA). [lyist cbopa JaHHBIX 3aIChIBa/IMCh C/IeAYHOLLMe TTapaMeTphl: aHTPOTIOMeTpUuecKre (Bec, POCT, NUHIEKC MacChl
Tesla, COOTHOILIEHHe Taluy U befiep), KpoBsiHOe AaBiieHue, OuoxumMudeckye (III0K03a B KPOBY HATOLAK, apaMeTphbl JIMIUAHOTO
ripocusist). Pe3ynsmamat u obcysicoeHue. CornacHO TIOKa3aHHsIM apTepHaibHOTO JiaByieHus B rokoe, u3 300 yuactaukoB MetC 37
VMeJI HOPMOTEH3UBHOE flaBiieHue [My»xxunHbi (40,54 %); xeHiuHbl (59,45 %)], 115 ObUIM B MperANepTEH3UBHOM COCTOSTHUN
[My>kunHbI (58,26 %); >keHupHbI (41,74 %), 148 uenoBek CTpajamy rUNepTOHNUECKOH Oomme3HbI0 [MyunHbI (52,7 %); JKEeHIIUHBI
(47,3 %)]. Tlo HECKOLKKM TIapaMeTpaM He ObIJIO CTOJTb CYLLeCTBEHHOM Pa3HHULIBI MEXK/Y YYaCTHUKAMK MY>KCKOTO U YKEHCKOTO TI0/a
BO BCex rpymmax. OfHako ypOBHH 0OILero XomecTeprHa, TPUIJTULIEPUOB 1 JIMIIONPOTEMHOB HU3KOW IIIOTHOCTH B KPOBH ObLIN
3HaUYMTeIHHO BBIIIE Y TUIIEPTOHNUYECKUX U NPe/rUIePTOHIYECKIX YIaCTHUKOB MeTab0/IMuecKoro IpoLiecca, YeM y HOPMOTEH3HUBHBIX
CyOBEKTOB, TOT/Ia KAK YPOBHH JIATIONPOTEMHOB BBICOKOM TJIOTHOCTH ObITH HUDKe. BbigoObl. Pe3y/bTaThl MCC/IeJ0BaHus MOKA3bIBALOT,
YTO I'MIIePTOHMS 1 TIpeJrvIiepTeHsusi bosiee pacripoCTpaHeHs! B TPyIITe C MeTaboMuecKuM CHHAPoMoM. KpoMe Toro, y T IepTOHUKOB
BbILlIe BEPOSITHOCTb NPOSIB/IEHUS] JUC/TUITH,EMUU.

KiroueBbIe j10Ba: apTepranbHOe JjaBieHre, apTepyuaabHasi TUIepTeH3us, MeTabonyeckuii CHHPOM, TUTIePTOHUS,
(hakTopbl prcKa

Hudopmaryst o puHaHCHpOBaHUHU. ABTODBI He 1o/Ty4yany (GHHAHCOBOH MOAJEPIKKH JIJIs NCC/IeJOBaHUS U ITyOTMKaLV JAHHOM CTaTby.

Bkuiag aropa. CopyT [[)K. — KOHIeMNLus UcciefjoBaHusl, cOOp JaHHBIX, TIOATOTOBKa pykormcy; Kakep C. — AHa/mu3 No/y4eHHbIX
JaHHBIX, KpUTHUECKUH aHam3; Caby H. — BBOZ MOTyUYeHHBIX JaHHBIX, AHA/IM3 MOMTYYeHHBIX JaHHBIX; Kymap M. — HarnvcaHve
TekcTa. Kaxk/ipiii aBTOp JIMUHO yuaCcTBOBA/ B UHTEPIIPETALMH JaHHBIX U HAallMCaHWU PYKOMUCH. Bce aBTOpBI pounTany u of00puim
OKOHYATe/IbHY0 PYKOIHUCh.

HNudopmanys o KOH(IUKTE HHTEPECOB. ABTOPbI 3asIB/ISIFOT 00 OTCYTCTBUU KOH(IUKTA UHTEPECOB.
OTuyeckoe yTBepxaeHue. [Tepes Haya0M McCie[oBaHKs ObIIO MOTyUeHo pa3pelieHre ITUYeCKoro Komureta MeJULIMHCKOTO
kosnemka RUHS B Ixatinype, PagkactxaH, Haus.

BaarogapHocTH. MBI OUeHb 1[eHUM COTPYAHUUYECTBO KaXK0T0 yuacTHUKA. MBI Tak)Ke XOTHUM BbIPa3UTh 071arojapHOCThb
MeJULIMHCKOW KOMaH/Ie ¥ TeXHUYeCKUM COTPYJHUKaM rocygapcTBeHHoi 6onsuuiibl RDBP Jaipuria, cBsa3anHo# ¢ Konnemkem
MeauiHCKnx Hayk RUHS B [[xkatinype, Pamkactxan, UHgus.

JTHueckoe yTBepxAeHue. [Tepesi HauaIoM HCC/Ie[0BaHKs OBUIO MOTyUeHO pa3pellieHre 3THYeCcKoro KoMuTeTa MeuIuHCKOro
kosutemka RUHS B Ikaiinype, MHaust

HNudopmupoBaHHoe coracue Ha myoamkanuio. OT NaLyeHTOB ObIJI0 MOMYYeHO IMCbMEHHOE COrVIacHe Ha MCCIeJOBaHUe
Y y6/IMKAL[UI0 COOTBETCTBYIOLeN MeAULIMHCKOM UH(OpMaliy B COOTBETCTBUU C Xe/IbCUHKCKOH Jieknapauyeit WMA — J3tu-
YyeCKue MPUHLUITEI MeJULIMHCKUX UCC/Ie0OBAHUM ¢ yuacTueMm mofel, 2013 1.
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