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blood  generation,  improvement  of  microcirculation,  increase  of  tolerant

hypertension,  non-alcoholic  fatty  liver  disease  and  type  2  diabetes  mellitus,  which  

further  leads  to  an  increase  in  the  disease

on  the  pharmaceutical  market,  a  biologically  active  food  supplement  (BAA)  for  

food  Kapilar  (10  mg  of  dihydroquercetin  in  1  tablet).

carbohydrate  tolerance,  dyslipidemia,  insulin  resistance,  arterial  hypertension,  

etc.  To  reduce  the  risk  of  metabolic  complications,  it  is  necessary

lyali.  All  children  received  a  low-calorie  diet,  patients  of  the  main  group  received  

dietary  supplements  Kapilar.  The  dynamics  of  body  weight  during  the  hospital

lines  into  two  groups.  The  main  group  consisted  of  35  patients  aged  13.2  ±  0.4  

years,  including  12  (34.3%)  boys  and  23  (65.7%)  girls.  The  control  group  included  

15  children  aged  12.6  ±  0.5  years  (10  girls

antioxidant,  anti-inflammatory,  hepatopro-

accompanied  by  a  change  in  the  structure  of  morbidity  in  childhood

weight  loss,  leading  to  a  decrease  in  the  risk  of  developing  diabetes  mellitus  and  

cardiovascular  diseases  [22].  For  the  prevention  of  complications

obese  people  [16].  Increasing  prevalence  of  this  disease

a  significant  reduction  in  the  incidence  of  headache,  the  symptom  of  "noise  in  the  

head"  and  the  frequency  of  cases  of  impaired  coordination  of  movements.

latcyclase,  etc.),  which  leads  to  dysfunction  of  many  tissues  [21].  An  increase  in  

the  formation  of  free  radicals  is  accompanied  by  a  violation

superoxide  dismutase,  catalase,  glutathione  peroxidase.

spectrum  of  its  pharmacological  action  and  proven  safety  in  long-term  

use.  For  the  first  time,  DKV  was  isolated

biologically  active  substances  of  plant  origin  with  antioxidant  action  (flavonoids)  

[23].

The  effect  of  DHQ  on  microcirculation  was  expressed  in  an  improvement  in  the  

rheological  properties  of  blood  and  an  increase  in  the  active  vasomotor  

mechanisms  of  microcirculation  regulation.  There  was  also  a  positive  effect  of  the  drug

diseases  of  the  arteries  of  the  lower  extremities  [11],  patients  with  chronic

In  the  development  of  the  above  complications  of  obesity,  an  important  role  is  played  by

effects,  complex  treatment,  dihydroquercetin,  flavonoid,  Siberian  larch,  low-calorie  diet.

It  has  been  shown  that  the  inclusion  of  DHQ  in  the  regimens  of  standard  

therapy  for  various  diseases  led  to  a  significant  improvement  in  the  parameters  

of  external  respiration  functions,  central  and  peripheral  hemodynamics,  oxy-

talization  was  comparable  in  both  groups:  there  was  a  decrease  in  weight  by  6.7  

±  0.4  and  6.1  ±  0.7  kg,  respectively,  in  the  main  and  control

To  date,  the  effectiveness  of  DHQ  has  also  been  confirmed  in  a  number  of  

clinical  studies  in  which  dietary  supplements  Kapilar  or  pre-

it  is  also  possible  to  carry  out  a  complex  of  therapeutic  measures  aimed  at

risk  of  death  in  young  adults  [17,  18].

to  physical  activity,  improve  the  psycho-emotional  state  of  patients  and  increase  

the  therapeutic  and  rehabilitation  effect

During  21  days  of  observation,  the  children  of  both  groups  did  not  present  any  complaints.

neniya,  along  with  the  reduction  of  body  weight,  significant  importance  is  attached  

to  the  treatment  of  associated  disorders,  such  as  violation  of  tolerance

those  and  an  increase  in  the  number  of  adolescents  with  metabolic  syndrome,  arteriÿ

tector,  angioprotective,  antiaggregant,  hypolipidemic,  antiarrhythmic,  hypotensive,  

antiischemic  effects  of  DHQ  [1–3].  Developed  and  since  2000  registered  in  the  

Russian

check  -  66.7%  and  5  boys  -  33.3%).  The  groups  did  not  differ  significantly  in  the  

main  clinical  and  laboratory  parameters  (Table  1).

The  main  goal  of  treating  obese  children  is  to  gradually

the  work  of  antioxidant  enzymes  in  the  body,  such  as  glutathione,

flax  in  1948  [1].  Chopped  Siberian  larch  wood  containing  up  to  3.5%  flavonoids  is  

used  as  a  raw  material  source.  In  experimental  studies  in  vitro  and  in  vivo

We  have  conducted  a  study  of  the  effectiveness  of  prescribing  dietary  

supplement  Kapilar  in  complex  therapy  in  obese  children.  We  observed  50  obese  

patients  aged  10  to  17  years  11  months  (average  13.03  ±  0.3  years),  of  which:  17  

boys,  33  girls.  By  the  principle  of  random  sampling,  all  patients  were  divided

In  our  study,  we  used  DHQ  in  the  treatment  of  obesity.  In  all  countries  of  the  

world,  there  is  an  increase  in  the  number  of  children  and  adolescents  suffering  from

you  of  the  body  is  the  inclusion  in  the  standard  diet  therapy  of  the  source

Interest  in  the  biological  action  of  dihydroquercetin  (DHQ)

there  is  oxidative  stress  [19,  20].  This  process  is  accompanied  by  an  increase  in  

the  level  of  free  radicals,  activation  of  lipid  peroxidation,  impaired  metabolism  of  

proteins  and  nucleic  acids,  suppression  of  glycolysis,  inhibition  of  the  activity  of  a  

number  of  enzymes  (glucose-6-phosphatase,  adeni-

chronic  obstructive  pulmonary  disease  [12],  acute  pneumonia  [13],  patients  with  

type  2  diabetes  mellitus  [14,  15].

on  the  neurological  condition  of  patients,  which  manifested  itself  in

for  the  correction  of  oxidative  stress  in  this  group  of  patients.  One  of  the  dietary  

approaches  to  increase  antioxidant  protection

and  the  creation  of  drugs  based  on  it  is  due  to  the  wide

Keywords:  children,  obesity,  oxidative  stress,  risk  of  metabolic  complications,  weight  loss,  microcirculation

Diquertin  was  included  in  the  standard  therapy  regimen  for  patients  with  exertional  

angina  [2,  4,  5],  in  the  early  post-infarction  period  [6],  patients  with  post-infarction  

cardiosclerosis  [7],  patients  undergoing  reconstructive  surgery  on  the  coronary  

vessels  [8],  patients  with  hypertension  and  neurocirculatory  dystonia  of  hypertonic  

type  [9,  10],  patients  with  chronic  obliterating

treatment,  improve  long-term  results.  Positive  impact

groups,  which  was  comparable  to  a  loss  of  7.3  ±  0.2%  and  7.4  ±  0.4%



Indicators  of  glucose  tolerance  test  and  insulin  resistance

Table  1

2

table  2

The  main  clinical  and  laboratory  parameters  of  children
obese

Control  group  
(n  =  15)

HOMA-IR  Index

Already  after  7  days  of  taking  the  drug  Kapilar,  an  improvement  in  microcirculation  

parameters  was  recorded  in  most  patients:  the  linear  blood  flow  rate  increased  by  1.2  

times  compared  to  baseline,  the  volumetric  blood  flow  rate  -  by  1.2  times,  the  pulsation  

index  -  by  1.3  times,  and  the  resistance  index  -  1.2  times.  Microhemodynamic  

parameters  reached  their  peak  on  the  21st  day  of  the  study.

in  the  main  group  and  in  all  children  of  the  second  group.

5/10

7  ±  2.09  cm)  in  the  main  group.  In  the  control  group,  a  positive  dynamics  of  

anthropometric  indicators  was  also  observed  (decrease

5.3±0.1

BH

significant  (p  <  0.05)  difference  should  be  considered  an  increase  in  super-

121.6  ±  3.1

tolerability  and  absence  of  side  effects  of  dietary  supplement  Kapilar  in  obese  

children.  None  of  the  patients  had  any  adverse  events  associated  with  the  use  of  the  

drug.  Dietary  supplement  Kapilar  does  not  adversely  affect  the  functional  state  of  the  

liver  and  biliary  system  in  obese  children.

0  min

91.9  ±  4.9

no  comparison  of  the  dynamics  of  the  indicator  was  noted  (-0.97  and  -1.00).  These  

changes  were  caused  mainly  by  the  hematopoietic  component  associated  with  the  

appearance  of  new  erythrocytes  with  an  increased  content  of  superoxide  dismutase  

(or  an  increase  in  its  activity).

decrease  in  blood  flow  and  decrease  in  the  elastic  properties  of  blood  vessels  by  the  8th

74.0±2.3

thione  peroxidase  and  superoxide  dimutase  are  the  only  reliable

HOMA-IR  Index

Summarizing  the  data  obtained,  it  can  be  argued  that  regular

Gender  (male/female)

36.7  ±  3.6

initial  body  weight.  Body  mass  index  (BMI)  in  the  1st  group  at  the  beginning

ka  2nd  group.

5.2  ±  0.07  7.06  ±  0.2

13.2±0.4

dovaniya  (Fig.  1).

In  the  study  of  the  content  of  peroxidation  products

waist  circumference  from  95.1  ±  5.6  to  89.8  ±  5.7  cm,  hip  circumference

5.1  ±  0.09

0  min

0

Weight,  kg

75.5  ±  1.2

6.5±0.2

All  the  average  values  of  the  general  and  biochemical  blood  tests,  determined  at  

the  beginning  of  hospitalization  and  21  days  after  the  start  of  therapy,  remained  within  

normal  limits.

120  min

insulin  resistance

Roxide  dismutase  of  erythrocytes  in  patients  of  the  main  group.  The  same  applies  to  

the  auxiliary  index  of  enzymatic  antioxidant  protection  (AOI  farm.)  (p  <  0.05).  This  

effect  is  also  manifested  at  the  level  of  total  anti-

24.3  ±  3.7

day  of  the  study,  which  persisted  throughout  the  entire  observation  period,  which  may  

be  associated  with  active  weight  loss,  especially  in  the  first  days  of  diet  therapy,  a  

decrease  in  the  amount  of  total  fluid  in  the  body  of  patients  and  a  decrease  in  

circulatory

insulin  resistance

Indicator

6  children  (17.1%)

The  mean  HOMA-IR  (Homeostasis  Model  Assessment  of  Insulin  Resistance)  index  

before  treatment  was  5.14  ±  1.1  (with  a  normal  value  of  up  to  2.85)  in  the  main  group  

and  4.77  ±  1.15  in  the  control  group.  At  the  same  time,  insulin  resistance  was  detected  

in  22  (62.8%)  children  of  the  first  group  and  11  (73.3%)  children  of  the  second  group.  

After  3  weeks  of  treatment,  the  HOMA-IR  index  was  3.3  ±  0.3  and  3.6  ±  0.7  in  the  

main  and  control  groups,  respectively.

3.6±0.7

The  follow-up  period  was  39.02  ±  3.6  (97.9  ±  0.2  percentile),  after  21  days  it  was  36.7  

±  3.6  (96.9  ±  0.4  percentile).  In  the  control  group,  the  same  indicator  was  31.4  ±  2.8  

(96.7  ±  0.5  percentile)  before  treatment  and  29.4  ±  2.9  (94.1  ±  0.8  percentile,  p  <  

0.05)  at  the  end  of  the  study.  At  the  same  time,  there  was  a  decrease  in

Initially,  microcirculation  parameters  did  not  differ  significantly  between  patients  of  

different  groups.  On  average,  the  linear  blood  flow  velocity  (Vas)  was  2.73  cm/s,  the  

volumetric  blood
156.6  ±  6.1

120  min

3.3±0.3

12/23

The  regular  intake  of  dietary  supplement  Kapilar  promotes  a  rapid  and  complete  

response  of  the  microcirculatory  bed,  which  is  expressed  in  an  increase  in  the  speed  

and  volume  indicators  of  blood  flow,  as  well  as  an  improvement  in  the  elastic  

properties  of  the  vessels  of  the  microcirculatory  bed,  which  persists  throughout  the  

study  (21  days).

Age,  years  BP  

system,  mm  Hg  Art.  

BP  diast.,  mm  Hg  Art.

oxidant  index  (AOI  total)  (p  <  0.01).  In  general,  a  significant  antioxidant  effect  of  the  

drug  was  proved  in  the  main  group,  directed

115.4  ±  1.9

Control  group,  mmol/l

from  103.9  ±  3.7  to  98.8  ±  3.3  cm).

lipids  -  diene  conjugates  and  malondialdehyde  in  plasma

83.7  ±  9.2

Main  group  (n  =  35)

Carrying  out  a  standard  glucose  tolerance  test  revealed  a  violation

79.9  ±  2.3

Height,  cm

Time  

Main  group,  mmol/l

ka  (Qas)  -  1.29  ml /  s,  the  pulsation  index  (Pi )  was  3.09,  and  the  resistance  index  

(Ri )  -  0.39.

6.5±0.4

waist  (from  100.8  ±  3.2  to  94.3  ±  2.8  cm)  and  hips  (from  110.6  ±  2.2  to  104,

39.02  ±  3.6

blood  (Fig.  2).

5.14  ±  1.1

12.6±0.5

21st  day  of  observation

heart  rate

The  results  of  the  study  showed  a  goodresponsible.  Insulin  resistance  persisted  in  11  (31.4%)  patients

NTG

11  children  (73.3%)

In  the  control  group,  on  the  contrary,  there  was  a  tendency  to  slow  down

76.7  ±  2.5

NTG

blood  and  the  main  antioxidant  enzymes  of  erythrocytes  -  gluta-

11  children  (31.4%)

decrease  in  glucose  tolerance  (IGT)  in  11  patients  (31.4%)  of  the  1st  group  and  3  

(20%)  patients  of  the  2nd  group  (Table  2).  A  repeat  test  after  21  days  showed  that  

impaired  glucose  tolerance  persisted  only  in  6  (17.1%)  patients  of  the  1st  group  and  

in  none  of  the  children.

BMI

5.3  ±  0.1  7.3  ±  0.2  11  children  (31.4%)

3  children  (20%)  

4.77  ±  1.15  11  

children  (73.3%)

19.1±0.3

on  the  reduction  of  oxidative  stress  according  to  the  AOI  index  total.  (values  changed  

from  –1.33  to  –1.07  at  normal  =  0,  p  <  0.01),  while  in  the  group

22  children  (62.8%)

Thus,  after  taking  a  course  of  dihydroquercetin,  by  the  end  of  the  study,  the  linear  

blood  flow  velocity  in  patients  of  the  main  group  was  1.34  times  higher  than  the  same  

parameters  recorded  in  the  control  group,  the  volumetric  blood  flow  velocity  was  1.32  

times  higher,  the  pulsation  index  was  2  times  higher,  resistance  index  -  1.58  times.

1st  day  of  observation

152.1  ±  9.0
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Rice.  2.  Indicators  of  microcirculation  in  children  with  obesity  -
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development  of  such  complications  of  obesity  as  arterial  hypertension,  impaired  glucose  

tolerance,  type  2  diabetes  mellitus,  metabolic  syndrome.

effects  allow  us  to  recommend  the  inclusion  of  the  tablet  form  of  dietary  supplement  Kapilar  in  

the  complex  therapy  of  children  with  obesity  in  the

indicators  (circumferences  of  the  abdomen  and  hips)  comparable  with  those

The  results  of  the  study,  as  well  as  the  absence  of  side  effects

grow  older  than  10  years.  ÿ

with  a  decrease  in  oxidative  stress,  which  is  accompanied  by  an  improvement

control  group.  The  main  differences  in  the  groups  were  related  to

I  eat  microcirculation  and  indicators  of  carbohydrate  metabolism:  an  increase  in  speed  and  

volume  indicators  of  blood  flow,  an  improvement  in  the  elastic  properties  of  the  vessels  of  the  

microvasculature  and,  ultimately,

zany  with  indicators  of  microcirculation  and  antioxidant  status.  The  inclusion  of  dietary  

supplements  Kapilar  in  the  standard  hypocaloric  diet

as  a  result,  a  decrease  in  the  number  of  patients  with  impaired  glucose  tolerance  and  insulin  

resistance.  Considering  the  constant  increase  and  peak  values  of  microhemodynamics  by  the  

21st  day  in  the  main  study  group,  we  can  conclude  that  the  effectiveness  of  the  drug  is  directly

All  of  the  above  is  important  in  the  prevention  of

proportional  to  the  duration  of  the  reception.

Thus,  in  children  with  obesity,  the  use  of  dietary  supplement  Kapilar  for  21  days  was  

accompanied  by  a  reduction  in  body  weight,  a  decrease  in  the  percentage  of  adipose  tissue  

and  anthropometric  indicators.

leads  to  the  normalization  of  the  antioxidant  status  of  patients,  is  associated
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