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INTRODUCTION

OVERVIEW  

      A disruption in the body's calcium and phosphorus metabolism leads to rickets,

a condition that primarily affects young infants. A baby's first few years of life go

by swiftly. Vitamin D controls how calcium and phosphorus are absorbed from the

intestines and transported to bones and other tissues for healthy bone formation.

Vitamin D deficiency causes rickets. The majority of vitamin D is produced in the

skin under the effect of sunshine, and it is only found in trace amounts in diet.

This issue is still significant today even though rickets has been known for a long

time. 

Low food intake or inadequate vitamin D production in growing children's

skin are the main etiological factors for rickets development. This issue has been

discussed for a long time, but neither developing nor developed countries have

been able to reduce the incidence of rickets despite our country's abundance of

sunlight. Considering the current environmental and ethnic factors, rickets affects

27% of one-year-old children in Uzbekistan, which calls for the development and

improvement of prevention strategies.

In  light  of  this,  it  is  critical  to  evaluate  the  risk  factors  for  rickets

development in young children within the primary healthcare system and to create

modified rickets prevention to significantly lower the incidence of hypocalcemic

seizures.  

There are  several  etiological  and predisposing variables  for  primary vitamin D

deficiency rickets, according to the literature. These include consuming foods that

are not suitable for infants, introducing complementary foods incorrectly, eating

repetitive  vegetarian  cuisine,  and  not  getting  enough  sunlight  or  fresh  air.

However,  perinatal  factors  are  equally  significant:  vitamin  D  inadequacy  is

frequently caused by premature delivery, intrauterine growth retardation, placental

insufficiency, etc.
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In recent decades, fundamentally new information has been obtained about

the metabolism and functions of vitamin D, which has significantly changed the

views on the etiology, pathogenesis of rickets, and methods of its prevention and

treatment.  Endogenous  vitamin  D insufficiency  and  rickets  process  to  develop

predisposed  internal  mechanisms  essential  roles  plays.  Life  first  in  the  years

children and especially early born babies bone tissue fast growth and active again

build processes due to vitamin D and phosphorus-calcium to the salts this minerals

to  the  bone  delivery  to  give  and  their  assimilation  to  do  mechanisms  relative

maturity  with  high  need  appearance  will  be.  According  to  our  information,

children's risk of developing rickets increases during the spring,  when they are

growing quickly.

In Uzbekistan, rickets is caused by a number of factors, including poor maternal

health, the unique characteristics of baby-rearing, and parents' lack of concern for

their children, particularly in rural areas. Consequently, the literature claims that a

high incidence of  rickets and a propensity for  hyperexcitability are seen in the

republic  as  a  result  of  an  imbalance  in  children's  calcium  and  phosphorus

metabolism. In newborns,  this is  particularly crucial  because low levels  of  this

metabolite are a risk factor for the development of muscular atonia, spasmophilia,

and hyperexcitability of the central and peripheral nervous systems, all of which

lower infants' quality of life.
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CHAPTER I

1.1. Frequency and etiological factors influencing the development of rickets in
young children 

When the body's phosphorus-calcium metabolism is disrupted, vitamin D levels

fall, causing rickets [from the Greek word rhachis, which means "spine"]. Children

who are artificially fed or premature babies are at high risk of contracting rickets. 

Rickets can result from a child's body not getting enough vitamin D or their skin

not  producing  enough  vitamin  D  because  of  a  lack  of  UV  rays  if  they  are

underweight, poorly cared for, or do not enjoy the outdoors and sunlight. Rickets is

also  brought  on by the child's  recurrent  illnesses  and dietary  violations  by the

mother during pregnancy. 

Rickets  causes  metabolic  problems and interferes  with  the  way different

organs  and  systems  work.  The  metabolism  of  mineral  salts  like  calcium  and

phosphorus is particularly disrupted by this condition. In addition to causing bone

fragility and softening of its tissues, altered intestinal absorption of calcium and its

subsequent deposition in the bones also interfere with the nervous system's and

internal organs' ability to operate. The patient's neurological system changes in the

early  stages  of  the  disease:  the  youngster  becomes  shy,  agitated,  erratic,  or

agitated; he perspires a lot, and when he feeds, his face and back are drenched in

perspiration.

 The child's back swells as a result of rubbing his head against the pillow

because  he  is  itchy.  The  muscles  become  weaker  and  twisted  as  the  disease

worsens; the child walks later than a healthy child, his eyes swell, his stomach

frequently gets hard or sucks, and eventually the bone system changes: the head

and shoulder blades get bigger, the forehead and crown protrude, the forehead gets

convex,  and  the  bones  in  the  skull  and  occipital  area  soften.  The  head's  big

frenulum doesn't ossify in due time. The ribs close to the chest often get thicker.

The child's back swells as a result of rubbing his head against the pillow

because  he  is  itchy.  The  muscles  become  weaker  and  twisted  as  the  disease

worsens; the child walks later than a healthy child, his eyes swell, his stomach
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frequently gets hard or sucks, and eventually the bone system changes: the head

and shoulder blades get bigger, the forehead and crown protrude, the forehead gets

convex,  and  the  bones  in  the  skull  and  occipital  area  soften.  The  head's  big

frenulum doesn't ossify in due time. The ribs close to the chest often get thicker.

The child has crooked legs that form an X or an O when he(she) first starts to walk.

Additionally,  the  chest  wall's  form varies,  either  retracting  or  protruding

forward.  

Rickets is as old as the globe, and research has been done on its pathophysiology,

treatment, and management. It would appear that there is nothing to consider and

that everything is obvious. However, there are still a lot of unknowns around this

issue. Soran of Ephesus (98–138 AD) was the first person to mention rickets in

scholarly literature. He observed that children with the condition had deformed

lower bodies and spines. The English anatomist and orthopedist Glisson published

a comprehensive clinical categorization of rickets in 1650, and the corresponding

illness was dubbed "English disease" or "slum disease."

A number of pediatricians made their contribution to the study of rickets:

Filatov N.F., Kisel A.A., Speransky G.N., Tur A.F., Lukyanova Ye.M. and others. 

Vitamin D was first discovered and isolated by McCollum in 1922, after which it

became possible  to  study its  specific  effects  on  bones,  muscles,  intestines  and

kidney  tubules.  Due  to  the  lack  of  continuity  in  the  management  of  patients,

terminological variances in the definition of rickets lead to some differences in

approaches  to  the  treatment  and  prevention  of  the  condition.

This issue is still significant today even though rickets has been known for a long

time. 

Rickets was eradicated in several nations when the discovery of vitamin D

and its function in the first half of the 20th century made prevention strategies

obvious.  

The fact that  it  is  so common in young children is notable. Every country has

rickets, but the Nordic nations, which receive little sunlight, are more susceptible.

Rickets is more common and more severe in children born in the fall and winter.
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Regarding the incidence of rickets, during the first year of life, 25% to 55% of

children are diagnosed with moderate rickets and 100% with mild rickets. 

Rickets is more common than vitamin D insufficiency in Russia, where it is

found  in  50–70%  of  infants  during  the  first  year  of  life.  

The use of vitamin D prophylaxis decreased the incidence of rickets in children

aged 3-6 months from 24% to 4%, according to statistics from Turkish literature

published in the 1990s. Rickets incidence has been on the rise in the United States,

Japan, and Europe in recent years.  In Bulgaria,  rickets affects 20% of children

under one year old, even though the country has plenty of sunshine days all year

round.

The Russian Federation's  State  Statistics  Committee reports  that  between

1992 and 1998, there was a 23.2% increase in the incidence of rickets of the II–III

degree. According to data from local pediatricians, the prevalence of rickets in

Moscow  infants  is  currently  below  30%.  However,  because  rickets  is  only

diagnosed in relatively severe instances and its mild versions are not statistically

considered, this number is at least twice as high as it should be. In preschool-aged

youngsters (ages 6-7), residual symptoms and incomplete rickets are identified.

The experience of nations with an adequate number of sunny days per year

demonstrates the necessity of providing vitamin D all year round for preventive

purposes during a child's first and second years of life, while "bone tissue" is still

growing. Researchers in Samarkand have found that 30% of babies suffer rickets.

Vitamin D insufficiency has been linked in recent years to the development of

neurological disorders, type 2 diabetes, blood pressure problems, malignancy, and

some types of cancer, as well as weakened immunity. Even though Uzbekistan

receives  a  lot  of  sunlight,  rickets  is  still  diagnosed,  which is  thought  to  make

children's respiratory and diarrheal illnesses worse.

In the last  ten years,  rickets  has become less  common in youngsters,  its

course has changed, and its mild versions are more common. However, the body

becomes less resistant to infections, particularly acute respiratory conditions, even

in moderate  cases of  rickets.  When rickets  is  present,  pneumonia is  chronic or
8



recurrent. Children who suffer rickets develop neurologically and physically more

slowly.  

Changes in the skeletal, muscular, and neurovegetative systems are hallmarks of

rickets. The respiratory and cardiovascular systems also deteriorate. Air saturation

in the lungs is compromised, respiratory morbidity rises, and bronchoobstructive

syndrome develops and worsens as a result of illnesses of the chest deformities and

muscular hypotension.

As a result, rickets has resurfaced in both affluent and developing nations in

recent years, making respiratory and diarrheal illnesses more severe. This is linked

to a decline in the body's total immunological responsiveness, which exacerbates

the  progression  and  results  of  several  illnesses  and  raises  the  morbidity  and

mortality  rate  among  children.  As  a  result,  all  pediatricians  should  be

knowledgeable  about  rickets  and  promptly  implement  sensible  preventive

measures.  

According to M.C. Maslov (1961), "in order to correctly understand the etiology

and  pathogenesis  of  rickets,  it  is  necessary  to  clearly  distinguish  between

predisposing and direct causative factors." 

The review papers on this issue reveal the critical role that dietary variables

play in the etiopathogenesis of rickets. The most common causes of vitamin D

deficiency and, consequently, the development of rickets today include the use of

vitamin D antagonist medications, early mixed and artificial feeding, an inadequate

diet that lacks nutrients for the child's  age, and malabsorption syndrome (when

breastfeeding, 70% of calcium salts and 50% of phosphorus are absorbed, while

when  feeding  with  cow's  milk,  only  30%  of  calcium  is  absorbed).  20%

phosphorus.

Premature kids are at a higher risk of developing rickets because their bodies

contain less vitamin D, calcium, and phosphorus, and their growing bodies require

these  nutrients  more  than full-term babies  do.  As a  result,  infants  need 50–55

mg/kg of sodium per day, full-term newborns need 0.75 mg/kg, preterm babies

need 100–225 mg/kg, and full-term newborns need 40 mg/kg of phosphorus per
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day, while premature babies need 100–150 mg/kg. Rickets can also occur as a

result of a child's inadequate motor activity (lack of vigorous walking, massage,

and gymnastics), deterioration of the blood supply to the bones, and a decrease in

the electric field's potential.

The investigation of anamnesis  also produced the following findings:  the

current occurrence of rickets in the first year of life is associated with unfavorable

factors, such as a lack of physical education components in the family, a child's

limited outdoor walking, a number of comorbid conditions, body weights under

2500 g or over 3500 g, and high or low growth rates. In addition, the mother's

occupation, living and housing conditions, and other socio-hygienic factors have a

significant impact on the onset and progression of rickets.

Although  this  issue  has  not  yet  been  investigated  in  Uzbekistan,  the

country's natural climatic, geographic, and ethnic features may have an impact on

the incidence and progression of rickets  in infants  during the first  year  of life.

Premature babies (77.4%), babies weighing up to 3000 g (71.4%), mixed (64.9%),

and artificially fed babies (70.8%) had the highest rate of rickets. According to a

study on socio-hygienic living situations, rickets is more prevalent in families with

poor  family  budgets  (60.4%),  those  with  the  least  pleasant  housing  conditions

(68.4%), student parents (81.8%), and those with partial secondary school (62.6%).

Perinatal risk factors have become more important in the development of

rickets in recent years. According to the authors' examination of risk factors for

baby rickets development, 27% of the children with mild and moderate types of

rickets  who  were  evaluated  were  born  between  the  third  and  fifth  trimesters.

Premature  labor,  either  induced  or  surgical,  was  found  in  73%  of  moms.  A

problematic pregnancy and delivery course was noted in 63% of the women. Eight

percent of mothers were between the ages of 17 and 18 at the time of delivery.

10% of prematurely born newborns with an average weight of 32–34 g (minimum:

1880 g, maximum: 3110 g) had rickets. 

Only 7.9% of children were breastfed at the time of the study, and 23.8% of

children who were artificially fed and exhibited clinical signs of rickets received
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diluted and undiluted cow's milk, kefir, and unadapted milk mixtures. Of the full-

term patients, 46% were overweight (on average 13.4%), and 6.9% had weight loss

(on  average  12.6%).  It  should  be  noted  that  all  children  with  rickets  and

hypotrophy had signs of perinatal encephalopathy. Among children with rickets,

79.3%  had  recurrent  pulmonary  bronchitis,  27%  had  UTIs,  15.9%  had  atopic

dermatitis, 7.9% had iron deficiency anemia, and 6.3% had hypotrophy. Seizure

syndrome was found in 6.3% of the children who were examined.

The following factors are the most common causes of rickets in the first year

of  life:  low  body  mass  index,  premature  birth,  calendar  date  of  birth,  early

complementary feeding, low birth weight, low growth rate, high (53.9%) or low

(36.2%),  extragenital  (24.5%)  and  obstetric  pathologies  in  mothers,  lack  of

physical education in the family (81.2%), and little outdoor exercise (72.2%). Of

the youngsters, only 18.8% used natural preventive factors, 81.2% did not receive

massage and gymnastics, 68.7% received specialized prophylaxis, and 72.2% spent

at least three hours outdoors. 

As  a  result,  it  is  essential  to  increase  parental  accountability  for  their

children's  health  and  create  radically  new strategies  for  encouraging  a  healthy

lifestyle.  

A youngster who consumes 400–500 IU of vitamin D per day gets 40–70 IU from

one  liter  of  breast  milk  and  5–40  IU from one  liter  of  cow's  milk.  The  high

phosphate content of cow's milk inhibits the production of parathyroid hormone

and the intestinal breakdown of calcium, which is caused by the extensive use of

phosphate  fertilizers.  Cases  of  hypocalcemia  and  poor  bone  mineralization  in

children  born  with  extragenital  disease  and  challenging  pregnancies  are

documented in the literature. 

In addition to healthy pregnant women with calcium deficiency and non-

specific symptoms of vitamin D and phosphorus-calcium metabolism, mothers of

children with rheumatism, chronic inflammatory diseases of the kidneys, liver, or

late toxicosis in the final months of pregnancy are at extremely high risk of giving

birth to children with rickets. The primary issue is children with allergic disorders;
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in  the  majority  of  these  situations,  the  elimination  protective  diet  recommends

calcium-containing goods in addition to those high in vitamin D. However, seizure

syndrome—metabolic  seizures  brought  on  by  a  calcium  deficiency—occurs

outside  of  a  child's  first  or  second  year  of  life  and  may  be  a  sign  that  the

parathyroid glands are functioning properly. 

As a result, rickets is still common today even though nursing is very common.

There  are  many  different  etiological  elements  that  contribute  to  its  creation,

making  it  challenging  to  identify  one  in  particular.  They  are  distinct  to  every

climate and geographic area, necessitating a more thorough investigation that takes

into consideration our region's unique features. 

1.2.  Pathogenetic  aspects  of  the  formation  of  rickets  in  early  childhood
Insufficient  exogenous  consumption or  compromised endogenous  generation  of

skin  sterols  under  UV  radiation  might  result  in  vitamin  D  insufficiency.  

Insufficient insolation during the winter months raises the chance of contracting

rickets.

The  primary  cause  of  bone  demineralization  is  a  reduction  in  calcium  and

phosphorus absorption brought on by a vitamin D deficit. 

The development of rickets involves several organs, including the liver,  spleen,

adrenal glands, and thymus, all of which have interrelated functions. Rickets starts

with  liver  dysfunction,  which  is  caused  by  a  disruption  in  the  metabolism  of

cholesterol, which is the source of the formation of the metabolically active form

of vitamin D. Rickets is a metabolic disorder that occurs in early childhood, when

metabolism is extremely stressful and the child's body is functionally immature

due to age-related changes.

Rickets  is  a  metabolic  disorder  in  early  childhood.  At  this  age,  metabolism is

extremely stressful, and the child's body is functionally immature due to its age-

related changes. A number of organs are involved in the development of rickets -

the  liver,  spleen,  adrenal  glands,  thymus.  The  functions  of  these  organs  are

interrelated.  Rickets  begins with liver  dysfunction,  in  which the metabolism of
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cholesterol, which is the source of the formation of the metabolically active form

of vitamin D, is disrupted. 

D-hypovitaminosis  plays  the  primary  role  in  the  pathological  process  at  the

beginning,  when vitamin D levels  fall  and  blood alkaline  phosphatase  activity

rises. Later, the pathological process may involve other organs and systems, and in

particular, functional insufficiency of the adrenal glands, impaired metabolism of

vitamins,  enzymes,  and  microelements,  and  violation  of  the  mineralocorticoid

function of the adrenal glands is manifested in phosphorus deficiency, which arises

due  to  impaired  reabsorption  and  increased  excretion  in  the  urine.

Hypophosphatemia is one of the key pathogenetic mechanisms of rickets, and it is

not accompanied by a drop in calcium levels.

The link between Ca and P is disrupted when the normal constant, which is

computed for the absorption of Ca by the bones, varies. Thymus insufficiency is

identified when the bone tissue is weakening and deforming. The spleen alters and

enlarges to its maximum when the thymus is not functioning properly. The primary

criterion for determining the severity of rickets, which forms the foundation for

differentiating  between  three  levels  of  severity,  is  splenomegaly.  The

hepatosuprareno-thymolyenal condition is what we might call rickets.

It is interesting to notice that when the bones are unable to absorb calcium,

the excess  is  eliminated  by the  intestines,  but  hypocalcemia  does  not  develop.

Presumably,  the  thymus  handles  this  function;  the  parathyroid  glands,  which

primarily control phosphorus-calcium metabolism, are not implicated. It is evident

that  rickets  is  a  condition  about  which  there  is  still  much  to  learn.  

The  pathophysiology  of  vitamin  D  deficiency  rickets  has  been  the  subject  of

several  investigations;  however,  these  studies  do  not  provide  a  comprehensive

picture of all  the processes of defective phosphorus-calcium metabolism, which

significantly influence the disease's clinical presentation. 

Reducing the incidence of rickets in first-year children is made possible by

the focused repair of this pathological state made possible by the clarification of

the  primary  connections  in  the  pathogenesis  of  rickets.  
13



The development  of  active  metabolites  of  vitamin D in  the  liver  and kidneys,

insufficient dietary intake of vitamin D, and poor cholecalciferol synthesis in the

skin  are  the  most  significant  pathways  in  the  pathophysiology  of  rickets.  As

previously  stated,  vitamin  D  deficiency  and,  consequently,  abnormalities  in

phosphorus-calcium  metabolism  are  the  primary  cause  of  rickets.  Vitamin  D2

(ergocalciferol) and vitamin D3 (cholecalciferol) are the two primary members of

the group D vitamins (calciferols). 

Under the impact of UV radiation with a wavelength of 280–310  μm, the

skin synthesizes 90% of the vitamin D3 from 7-7-dehydrocholesterol. The primary

form of vitamin D that circulates in the blood, 25-(OH)D, or calcidiol, is created in

the liver by 25-hydroxylase after vitamin D2 generated in the skin and vitamin D2

absorbed from the intestines are carried there attached to globulin. The vitamin D-

binding protein transcalciferin then transports 25-hydroxycalciferol to the kidneys,

where it  undergoes recurrent  hydroxylation.  The most  active metabolites,  1,25-

dihydroxycalciferol (also known as calcitriol) and 24,25-dihydroxycalciferol, are

produced by the kidneys at the mitochondrial level. 

The kidney enzyme alpha-hydroxylase is involved in the production of the

primary  metabolite,  calcitriol.  The  liver,  muscles,  and  adipose  tissue  serve  as

vitamin D depots. Bile and urine are used by the body to remove decay products.

The  production  of  metallothioneins,  namely  calcium-binding  protein,  which

facilitates  calcium transport  across  the  intestinal  wall,  declines  with  vitamin D

insufficiency,  lowering  blood  calcium  levels.  The  synthesis  of  parathyroid

hormone, which is primarily responsible for maintaining a steady level of calcium

in the blood, rises when hypocalcemia promotes the parathyroid glands' activity. 

The kidneys and bone tissue are the organs that this hormone targets. As a

result,  it  promotes  osteoclast  activity  in  the  bones,  increases  the  leaching  of

inorganic calcium from the bones, and enhances the reabsorption of calcium in the

kidneys.  Phosphates  in  the  urine  rise  as  a  result  of  decreased  phosphorus

reabsorption in the renal tubules caused by increased parathyroid hormone release.

Acidosis  happens,  hypophosphatemia  sets  in,  and  the  blood's  alkaline  reserve
14



drops.  Phosphorus-calcium salts  do  not  build  up  in  the  osteoid  tissue  in  such

circumstances. Because calcium salts seep out of the bones during calcification,

the bones become pliable and prone to deformation. 

Incomplete  osteoid  tissue  development  takes  place  in  the  growth  zones

concurrently. Internal organs and the central nervous system both malfunction as a

result  of  acidosis.  The  immune  system  of  the  body  weakens.  

The information provided on the metabolism and mode of action of vitamin D

enables us to draw a conclusion that is crucial to a proper comprehension of the

pathophysiology and etiology of rickets. The primary idea behind this finding is

that the production of active forms of vitamin D and their reliance on transport,

enzyme, and structural protein systems are crucial for the maintenance of calcium

homeostasis inside the body.

It  is  thought  that  vitamin  D2  molecules  primarily  influence  calcium

metabolism in  bone tissue,  whereas  the  metabolites  associated  with  the  biliary

chain vitamin D3 primarily function in the intestinal absorption and transport of

calcium  ions.  By  activating  osteoblasts  and  alkaline  phosphatase-dependent

receptors,  the  metabolite  24,25(OH)2D3  facilitates  the  development  and

mineralization  of  bone  tissue.  The  transfer  of  calcium  into  the  blood  and  the

production of calcium-binding protein in the enterocytoma of the interstitial fluid

from  the  gastrointestinal  tract  are  1,25(OH)2D3's  most  noticeable  homeostatic

effects.

 The mechanism of action of calcitonin, another thyroid hormone that helps

maintain calcium-phosphate balance, is linked to an increase in osteoblast activity

and  a  decrease  in  osteoclast  activity  and  quantity.  It  eradicates  all  forms  of

osteoporosis by increasing the amount of calcium deposited in bone tissue.

The relationship of vitamin D with insulin

Insulin secretion is delayed in people with vitamin D insufficiency. Since

calcium stimulates the pancreatic synthesis of insulin, this direct or indirect action

is  linked  to  an  increase  in  calcium.  It  has  been  determined  that  vitamin
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1,25(oh)2D3 and insulin secretion are related; insulin has the ability to increase the

hydroxylation of vitamin D3's 1-position, which is linked to parathyroid hormone,

and the ratio of active vitamin D3 to diabetes. 1,25(oh)2D3 suppresses the growth

of  myelogenous  leukemia  cells  while  also  preferentially  differentiating  and

inducing cells of the monocyte and macrophage systems. 

Immunomodulatory effect of vitamin D

Vitamin  D  is  known  to  have  immunomodulatory  effects;  interleukin

production  is  altered.  Osteoblast  activity  is  decreased  by  the  stimulation  of

interleukin-3 synthesis, whereas lymphocyte activation results from the delay of

interleukin-2 generation. As a result, a wealth of fresh information has emerged in

the  research  of  rickets  pathogenesis,  broadening  our  understanding  of  the

fundamentals of the disease process. There are a lot of unknowns, though, that

need more investigation.

Numerous illnesses  and clinical  disorders  are  signs of  calcium-phosphate

metabolism  violations.  Specifically,  rickets  is  directly  linked  to  spasmophilia-

convulsions or a propensity to twitch, as both disorders are linked to a disruption in

the fundamental mineral-calcium metabolism. A calcium deficit causes muscles to

become more excitable,  a condition known as spasmophilia (sometimes termed

tetany). This frequently results in the development of chronic seizures, particularly

in newborns with high birth weights who are fed a "rachitogenic diet" throughout

the first six months of their lives. Although the link between spasmophilia and

rickets has long been known, it was established in the 1970s when all children with

spasmophilia  who  were  evaluated  had  low  blood  levels  of  25-

hydroxycholecalciferol.

In children older than 1-2 years,  D-dependent and D-resistant rickets are

very uncommon. An autosomal recessive condition known as phosphate diabetes

(also  known  as  vitamin  D-resistant  rickets  or  X-linked  hypophosphatemia)  is

brought  on by a  mutation in  the gene encoding the vitamin D receptor,  which

hinders the absorption of vitamin D. The disease's initial  symptoms, which are
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progressive,  often show up around the second year  of  life.  The condition may

emerge early (before the end of the first year of life) or late (4–10 years). The

conversion of the inactive metabolite of vitamin D into the active state (calcitriol)

and  a  violation  of  phosphate  reabsorption  in  the  kidneys'  proximal  tubules

constitute the pathogenetic process.

Children  who get  vitamin D to  prevent  rickets  may develop  vitamin  D-

dependent rickets, also known as pseudovitamin D-deficient rickets, between the

ages  of  three  and  six  months.  It  is  characterized  by  decreased  calcium  and

phosphate levels while alkaline phosphatase activity remains at normal levels. This

is linked to the target organ receptors' hereditary resistance to calcitriol. Those who

are  married  to  second-degree  relatives  are  frequently  affected  by  this  type  of

illness. 

As a result, the primary metabolic processes that control calcium-phosphate

metabolism  have  been  thoroughly  investigated.  Because  these  processes  are

interdependent, pathological states arise when one of them is lacking. Determining

the  amount  of  this  specific  metabolite  is  a  criteria  for  diagnosing and treating

rickets  and  spasmophilia  since  the  active  form  of  vitamin  D  is  crucial  in

controlling phosphorus-calcium metabolism.

1.3. Classification of rickets
 Classical  vitamin  D  deficiency-rickets  is  divided  into  clinical  variants,

depending on the nature of the course, severity and periods of the disease.

 1.  Clinical  variants  of  rickets  are  characterized  by  changes  in  the

concentration  of  calcium  and  phosphorus  in  the  blood  serum.  Distinguish  the

variants:

 * calcipenic;

 * phosphopenic;

 * without pronounced changes in the level of calcium and phosphorus.

 2. Downstream:
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• acute - osteomalacia and neurological symptoms predominate. The bones of the

skull soften and neurological symptoms appear: anxiety, sleep disorders.

• subacute  -  osteoid  hyperplasia  phenomena  predominate.  Bone  tissue  grows

strongly, which increases the frontal, parietal and occipital tubercles. At the same

time, the skull acquires the same square shape. Osteoid hyperplasia occurs when

the bones enlarge where the bone section transitions to cartilage, such as in the ribs

("rosary"), wrist region ("bracelets"), and finger interphalangeal joints ("strings of

pearls").  Typically,  the  skull,  chest,  and  legs  are  malformed  in  the  first  three

months  of  life,  five  to  six  months,  and  the  second  half  of  life,  respectively.  

• recurring (wave-like): Radiological, laboratory, and clinical evidence of active

rickets in the past are also seen if the kid develops acute rickets.

 3. By severity:

 The first  stage of rickets is  represented by I—light.  the early stages of a

calcium, phosphorus, or vitamin D insufficiency. It is typified by mild symptoms

and  alterations.  There  may  occasionally  be  noticeable  muscular  hypotension.  

II:  Moderately  severe  alterations  to  the  internal  organs  and  skeletal  system.

moderate alterations in the hematopoietic, muscular, and bone systems, as well as

a marked decline in  overall  health.  The  arms,  thorax,  and cranium all  exhibit

distinct  deformities.

III—severe—includes the development of rickets complications, serious harm to

internal  organs  and  the  neurological  system,  and  damage  to  several  skeletal

components. 

 marked by significant harm to the central nervous system, internal organs,

and skeletal system. Delays in mental and physical growth, inhibition, decreased

appetite,  and  trouble  sleeping  are  some  of  the  symptoms  of  this.  The

cardiovascular  system  is  not  functioning  properly.  

4.  Throughout  its  cyclical  life,  the  illness  progresses  through  four  sequential

stages:

 -the  first  time  frame;  
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the duration of residual phenomena; the convalescence phase; and the peak of the

illness. 

Secondary rickets often occur:
* For chronic renal or biliary tract illnesses

 * For metabolic diseases (tyrosinemia, cystinuria, etc.)

 * With malabsorption syndromes 

* Caused by long-term use of glucocorticoids, diuretics, parenteral nutrition, and 

anticonvulsants (diphenin, phenobarbital). 

Vitamin D-dependent rickets:

• Type I: a genetic abnormality in the kidneys' production of 1,25-

dihydroxyvitamin D, or 1,25(OH)2D. 

Type II refers to the target organ receptors' hereditary resistance to 1,25(OH)2D.

Rickets resistant to vitamin D: 

Among them are: 

* Hypophosphatasia; 

* De Toni-Debré-Fanconi syndrome; 

* Phosphate diabetes; and 

* Renal tubular acidosis. 

1.2. Prevention and treatment of rickets in early childhood
          Nonspecific treatment entails setting up a suitable hygienic and sanitary

routine that includes regular walks throughout the year, ample exposure to fresh

air, and restful sleep, as long as the kid is shielded from too many outside stimuli

(light, noise). During the waking hours, the child's mental and physical activities

should be encouraged. A healthy diet and extra vitamin C and group B (B1, B2,

B6)  prescriptions  are  necessary  for  a  youngster  with  rickets.  Natural-feeding

children require 0.25–0.5 g of calcium gluconate preparations or 1 teaspoon of

calcium  chloride  5–10% 2-3  times  per  day.  Citrate  combination  is  commonly
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utilized; for one to one and a half months, one teaspoon is taken three to four times

daily. Proserin and dibazol are used at age-appropriate dosages for severe muscular

hypotension. 

The child's  age  determines  the  diet.  For  the  first  three  to  four  months  of  life,

natural feeding or extracted breast milk is the healthiest option. This is especially

important for preterm newborns who have rickets. When utilizing tailored mixes

for mixed and artificial feeding, the doctor should adhere to the WHO/UNICEF

guidelines for baby artificial feeding.  Vitamin D and other vitamins should not be

administered  to  a  baby  who  is  fed  mixed  or  mixed  milk  and  gets  tailored

combinations. As a result, 400 ME of vitamin D2 per liter is part of the Detolakt

mixture's makeup. Acute respiratory infections are treated holistically. In order to

correct bone mineralization, vitamin D3 is recommended. 

Furthermore,  calcium  preparations  are  recommended  for  phosphate  diabetes,

phosphate  crystalluria,  and  magnesium  preparations.  Acidosis,  electrolyte

imbalances,  hypovitaminosis  A,  B1,  B2,  B5,  and  B6  correction,  and

etiopathogenetic management of gastrointestinal and nephrological disorders are

all practiced.  Children with a phosphopenic form of rickets are administered 0.5

ml of adenosine triphosphoric acid (ATK) intramuscularly once day or every other

day for a course of 15 to 20 injections to enhance energy metabolism.

Massage  and  physiotherapy  exercises  are  part  of  the  complex  of  treatment

approaches for all  ill children two weeks following the initiation of medication

therapy.  Following  the  conclusion  of  therapy,  parents  are  taught  the  massage

technique and a series of therapeutic gymnastics at a children's polyclinic. These

procedures are then carried out at  home for a period of one and a half to two

months.  A  regimen  of  vitamin  D3  may  be  followed  with  a  prescription  for

mercury-quartz lamp irradiation. After evaluating each person's susceptibility to

ultraviolet radiation (biodoses), UV lamp radiation is administered daily or every

other day for a total of 1/2–1/4–4 biodoses to distinct locations with a focal length

of  50–100  cm.  The  treatment  course  lasts  for  20–25  days.

20



It is advised that children older than six months get balneotherapy in the form of

herbal,  saline, or coniferous therapeutic baths. Children who are easily agitated

should take coniferous baths.  Ten liters of water  at  36 °C are mixed with one

teaspoon of natural liquid coniferous extract or a standard briquette strip. After five

minutes, the steam bath is prolonged to six to ten minutes; a total of twelve to

fifteen baths are advised for the course. Every day or every other day, they are

performed.  

Children who are slow, lethargic, and have a noticeable low subcutaneous fat base

are the greatest candidates for salt baths. 

Two teaspoons  of  table  or  sea  salt  are  dissolved  in  ten  liters  of  water  that  is

between  35  and  36  degrees  Celsius.  Every  day,  eight  to  ten  salt  baths  are

performed.  The  youngster  is  given  clean  water  after  the  salt  bath.  

Children  with  exudative  diathesis  are  advised  to  take  herbal  remedy  baths.

Equivalent  amounts of plantain leaves,  horsetail,  chamomile, calamus root,  and

oak bark are combined, and the mixture is cooked at a rate of one tablespoon per

liter of water.

        The primary dietary sources of calcium are milk and dairy products, which,

depending on the kind of product, can contain anywhere from 120 to 1000 mg of

calcium per 100 g (see table). Therefore, 20–30% of the daily calcium need can be

met  by  a  single  glass  of  milk  (200  ml).  The  remaining  food  categories  have

comparatively  low calcium contents  (10–50  mg/100  g),  with  the  exception  of

legumes, which have 100–150 mg/100 g. 

In contrast to chocolate, which has a high calcium content (up to 215 mg/100 g)

combined with a high oxalic acid content that hinders adequate calcium absorption,

dairy  products,  particularly  cheese  and  coIDAge  cheese,  are  not  only  rich  in

calcium but also contain it in an easily digestible form and in an ideal ratio with

phosphorus. 

Product Calcium  content,  mg  / The  amount  of  the
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100 g product  containing  the

physiological  norm  of

calcium  need  (800-1200

mg)

Milk, kefir 3,2% 120 650-100 ml

Yogurt, 3,2% 119-122 650-100 ml

Cream,  10% 90 1000-1300 g

CoIDAge cheese,  9% 164 500-730 g

Hard cheese 1000 100-120 g

Legumes (peas, beans) 115-150 500-1200 g

Milk chocolate 150-215 500 g

Vegetables, fruits, berries 20-50 1,5-6 kg

Meat 10-20 4-12 kg

Fish 20-50 1,5-6 kg

Soybeans 300 250-350 g

Bread 20-40 2-6 kg

Therefore, a sensible diet that gives kids vital and irreplaceable nutrients in

addition  to  calcium  and  vitamin  D  is  a  good  way  to  avoid  osteopenia  and

osteoporosis.  

Phosphorus-calcium metabolism disruption is recognized as one of  the primary

signs  of  rickets.  This  results  from variations  in  the  rate  at  which minerals  are

absorbed,  used,  and  excreted.  Many  researchers  utilize  blood  calcium  and

phosphorus levels as a diagnostic tool for rickets and to track how well treatment is

working for the condition. 

Although  this  approach  is  obviously  far  less  expensive,  a  more  precise

indicator—the measurement of active metabolites of vitamin D in the blood—must

be used to diagnose rickets.  It should be mentioned that in industrialized nations,

measuring the  amount  of  the liver  metabolite  25(OH)D3 is  the benchmark for

figuring  out  how much  vitamin  D is  needed  to  prevent  and  cure  rickets.  The
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following marginal amounts of this percentage in serum have been determined by

both domestic and international authors: 10-30 ng/ml (32); 36.2 ng/l (Ageikin); 20-

40 ng/ml (30.31). 

Depending on race, age, season, and food, normative values of 25 (OH) D3

and less than 1.25 (OH) 2D3 and 24.25 (OH) 2D3 vary. They also rely on the

techniques employed.  In Russia, rickets prevention and treatment are conducted in

compliance with the 1990 USSR Ministry of Health methodological guidelines. At

three to four weeks of age, full-term infants are recommended to take 400–500 IU

of vitamin D daily as a preventative measure. First-degree premature children are

provided 400–1000 IU of vitamin D per day for two years, except the summer,

starting at 10–14 days of age. 

For second- to third-degree premature neonates, vitamin D is administered

daily at a dose of 1000–2000 IU for the first year and 500–1000 IU for the next

year, except the summer. In Russia, 1000 ME per day is the recommended daily

dosage to prevent rickets, whereas 400,000 ME is the recommended course dose.

The recommended daily dosage for treating rickets is between 20,000 and 40,000

ME. The course dose for first-degree rickets is 600,000 ME, for second-degree

rickets it is 800,000 ME, and for third-degree rickets it is 1,000,000 ME. 

There are inconsistencies in the preventive dosages here since, although the

daily therapeutic dose for rickets therapy is 2000–5000 ME, it is replaced with a

prophylactic  dose  (400–500  ME)  for  two  years  when  a  therapeutic  effect  is

achieved  for  30–45  days.  It  is  sufficient  to  increase  the  prophylactic  dose  of

vitamin D by 1.5–2 times during the first degree of rickets and up to 1600–2000

ME (course  dose  of  200,000  ME)  during  the  manifestation  period.  Under  the

supervision of the Sulkovich reaction, the daily dose of vitamin D can be increased

to 4000 ME during the second and third degree manifestation periods (course dose

of 400,000–600,000 ME).

The "half-effect technique" is employed in several nations, which involves

introducing  100,000  MED  of  vitamin  every  three  months  (or  two  weeks  for

preterm kids) beginning at one month.  However, prophylactic vitamin D is not
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necessary for children who live in mid-latitudes, are nursing (one liter of breast

milk contains 20–60 MED of vitamin), and spend 30–120 minutes a week in the

sun (on their arms and head).

Rickets has been effectively avoided for many years by using vitamin D

preparations in the form of oil solutions or fish oil. However, these medications'

release and dose forms, together with their distinct taste and smell,  have made

providing them to young children challenging. Sadly, this has frequently resulted

in non-compliance with medical advice. It should be mentioned that there are now

differing views in pediatrics on the necessity of rickets prevention and the best

ways  to  carry  it  out.  Many  clinicians  mistakenly  believe  that  prophylaxis  is

optional, despite recent research on vitamin D and the decline in the prevalence of

rickets in youngsters. 

Large follicular size and modest volume of posthypoxic encephalopathy are

not  contraindications  for  the  prescription  of  preventive  dosages  of  vitamin  D,

according  to  several  research.  However,  children  with  hemorrhagic

encephalopathy  younger  than  one  and a  half  months  should  not  be  prescribed

vitamin D dosages. It is necessary to administer vitamin D to infants throughout

their  first  year  of  life  in  order  to  avoid  rickets.  State-level  health  officials  are

responsible for implementing this preventative action. Naturally, the occurrence of

severe  and  moderate  types  of  rickets  will  be  eliminated  as  a  result  of  the

methodical execution of this approach. 

The disease's  incidence is  still  somewhat high,  though.  Despite  receiving

preventative doses of vitamin D, some kids have mild types of rickets. It is evident

that  the  preventative  aim  has  not  been  met.  

It  should  be  mentioned  that  treating  phosphorus-calcium metabolism issues  in

children  growing  up  in  the  present  world  requires  adequate  prevention  and

treatment of rickets. As a result, only when there is adequate protein in the diet

could rickets be prevented and treated. 

For  three  years,  children  with  moderate  to  severe  rickets  should  be

monitored by a doctor. Every three months, they are inspected. For the first two
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years of life, specific prevention is done in the fall, winter, and spring; for the third

year, it is only done in the winter. Rickets is a minor condition when diagnosed

early  and  treated  appropriately.  If  moderate  and  severe  rickets  is  not  treated,

children with this condition frequently develop flattening and deformation of the

scapula, chest deformities, flat feet, the development of myopia, and cavities of

numerous teeth in addition to cosmetic flaws (deformity of the head, curvature of

the legs). 

Infants  have  a  higher  risk  of  respiratory  conditions,  pneumonia,  chronic

inflammation,  and  serious  gastrointestinal  disorders.  Due  to  lumbar  lordosis,

women who have had childhood rickets may have smaller lung entrance and exit

volumes, which frequently results in a cesarean section at the conclusion of the

birthing process. However,  it  should be noted that  a change in the echo signal

during an exoencephalogram of the brain is one of the earliest indicators of rickets

development in babies.

The ventricular index varies between 2.0 and 2.6. In children with perinatal

disease, rickets symptoms are identified at 3–4 months and are characterized by an

increase in the frequency of echoes and pulsations from the medial walls of the

ventricular system. A two-peak M-exo echo revealed a 7-9 mm rise in the third

ventricle.  

When rickets symptoms were seen in children without prenatal illness between the

ages of two and five months, they were accompanied with a somewhat noticeable

hydrocephalic  condition.  Increased  pulsing  of  echo  signals  and  uneven

development of the skull's interior diameter were noted, while the amplitude values

were lower. 

As  a  result,  the  authors  were  able  to  draw  the  conclusion  that

exoencephalographic examinations of rickets patients aid in the early detection of

hypertension-hydrocephalic  syndrome,  differential  diagnosis,  and  pathogenetic

therapy. It should be mentioned that the liver produces microsomal enzymes that

render vitamin D and its metabolites inactive when anticonvulsants (phenobarbital,

diphenin) are taken for an extended period of time to treat newborns with perinatal
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encephalopathy.  Furthermore,  they  disrupt  calcium  homeostasis  without

influencing the metabolism of vitamin D. This is particularly crucial since, because

of the serious effects and quick recurrence, the issue of hypoxia encephalopathies

has not lost its substance or significance. 

Four  to  twenty  percent  of  full-term babies  have  this  condition,  while  preterm

babies have it twice as frequently. Standards for the efficacy of rickets prevention

and treatment:

1.  Young  children  show  no  symptoms  of  the  illness.  

2. The incidence of rickets in young children has decreased, as has the specific

gravity  of  moderate  and  severe  forms  of  the  condition.  

3. Improvements in the health index, a decrease in overall morbidity in children,

and  positive  dynamics  of  physical  development  markers  in  early  children.  

Particularly  in  the  pathways  leading  to  bone  mineralization  and  bone  mass

formation,  vitamin  D  is  essential  for  maintaining  calcium  and  phosphorus

homeostasis. 

Recent research has revealed that vitamin D has significant extracellular effects in

addition to these traditional skeletal effects, which can make the progression of

rickets more difficult. Since there aren't many natural sources of vitamin D, dietary

supplements are the primary way to prevent and cure rickets. Thus, the question of

rickets' significance in young children's pathology may now be approached from a

different angle thanks to major advancements in early childhood ricket prevention,

the eradication of its societal roots, and our growing understanding of the disease's

progression. 

Without a doubt, the findings of the study and the observations of pediatricians

working in clinics for infants in their first year of life regarding rickets prevention

should aid in the creation and enhancement of strategies for preventing and treating

this illness. It should also be determined by the amount of 25(OH)D3 present in the

blood  serum.  The  metabolically  active  forms  of  vitamin  D  are  taken  into

consideration  when  correcting  for  rickets  in  both  domestic  and  international

nations. Regretfully, our Republic does not have any such studies. 
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In this observation, we aim to identify latent vitamin D deficiency and thus prevent

the development of rickets in children, as well as to prevent hypocalcemic seizures.

CHAPTER II. RESEARCH MATERIALS AND METHODS

2.1. Characteristics of the children under study
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Clinical  examinations,  questionnaires,  and  outpatient  records  from  the

Central  Hospital  of  Akdarya  District  and  polyclinics  No.  3,  6,  8,  and  12  in

Samarkand were used to evaluate the children. The parents were informed of the

study's goal,  and their formal agreement was acquired. The research eliminated

those children who had taken vitamin D supplements for at least one month prior

to  the  visit,  had  illnesses,  or  were  not  exposed  to  enough  vitamin  D.  A

questionnaire in Uzbek was given to all moms. Pregnancy, development, sunlight

exposure, medical history, and ethnic origin were among the subjects covered in

this questionnaire.

466 infants  between  the  ages  of  one  and  twelve  months  were  observed.

Every  kid,  who  was  thought  to  be  in  generally  good  health,  had  a  physical

examination to check for the clinical symptoms of rickets, which include pale skin,

excessive  perspiration,  delayed  teething,  rachitic  rosary,  wide  wrist,  muscular

weakness,  dystrophy,  delayed closure  of  the  huge fontanelle,  and psychomotor

development. Consequently, the kids were split up into three groups: Children in

Group  1  (healthy)  (263  children,  56.4%),  Group  2  (rickets-symptomatic  130

infants, 27.9%), and Group 3 (children with the effects of prenatal nervous system

injury, 73 children, 15.7%)  (Fig. 2.1.1).
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Figure 2.1.1. Distribution of examined children by groups.

The distribution of children by age is shown in Figure 2.1.2. As can be seen from

Figure 2.1.2, there were 44 (33.9%) children with rickets at the age of 6 months,

and 56 (43.1%) at the age of 12 months. The number of children under 3 months

was 30 (23%).

Figure 2.1.2 Distribution of examined children by age.

The distribution by gender  is  shown in Figure 2.1.3.  As can be seen from the

presented material, we did not identify significant gender differences. The number

of boys with rickets was 70 (53.9%), and the number of girls was 60 (46.1%).

Figure 2.1.3. Distribution of examined children by gender.
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An important factor in the development of rickets is the weight of children at birth.

The study of this indicator showed that 12 (9.2%) children had a birth weight of

2000 - 2500 g, 104 (80%) - 2600-3500 g, 11 (8.5%) children - 3600-4000 g, 3

(2.3%) children - more than 4000 g.

Table 2.1.1

Weight of children diagnosed with rickets at birth

Birth weight, grams 2000-2500 2600-3500 3600-4000 high 4000

number of children 12 104 11 3

% children 9,2 80 8,5 2,3

2.2. Research methods
Biochemical (2 oh) d3, calcium and phosphorus, shown in Figure 2.4 in Figure 2.4

of the diagnosis). A consultation was given by the doctors of the narrow specialty.

Figure 2.1.4. The volume of studied research.

Biochemical methods.
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calculating the blood serum's 25 (Oh) D3 content. Each youngster was given

two milliliters  of  Vienna  blood.  For  ten  minutes,  the  serum was  separated  by

centrifugation  at  3000  AIL/min.  Blood  has  been  kept  at  200  degrees  Celsius.

Radioemuns (Netherlands) in Rotterdam measured the blood serum's 25 (Ohs) D3

content. A result less than 30 nol/l was considered to be indicative of vitamin D3

deficiency.

Determination of phosphorus in the blood. 

The process of creating a malachite green complex with phosphomolybdic

acid was used to measure phosphorus. The usual amount of inorganic phosphorus

in  blood  serum  or  plasma  is  1-2  mmol/l,  or  3-6  mg  per  100  ml.  

measurement of blood serum calcium levels. The method of color reaction with

murexide in the presence of glycerol was used to detect calcium. The calibration

table was followed when doing the computation. 2.3-2.75 mmol/l (9–10 mg per

100  ml)  is  the  typical  amount.

Instrumental methods.
The capacity of ultrasonic vibrations to reflect off the borders of different

brain areas is the basis for the ultrasound echolocation recording technique known

as  exoencephalography.  The  "Exo-12"  portable  exoencephalograph  equipment

(norm 7.0-9.0) was used to conduct the procedure.

Methods of statistical processing of research results and data analysis.

Using the variational statistics approach, the findings were analyzed and processed

on a Pentium 4 SyncMaster 793 DF personal computer using the Microsoft Excel

correlation database. The so-called analysis package, a collection of data analysis

capabilities  included  with  Microsoft  Excel,  is  intended  to  address  challenging

statistical  and  engineering  issues.  Using  widely  recognized  techniques,  the

arithmetic mean (M), its error (m), and the standard deviation were computed in

order to statistically analyze the findings (41).  The Studen test  (t)  was used to

assess the dependability of quantitative data differences (42). 

31



The least squares approach was used to analyze correlation. We employed the Chi-

square test of conjugation tables with Yetsa adjustment for continuity (degree of

freedom in each case v = 1) to determine risk variables.  Using SPSS software

version  10.1,  data  on  the  measurement  of  25(OH)D3  in  blood  serum  were

examined. For data with a normal distribution, the difference between the mean

and  the  standard  deviation  ratio  was  computed.  P-values  less  than  0.05  were

regarded as statistically significant. Children were deemed to have a biochemical

deficit if their 25(OH)D3 level was less than 30 mmol/l.

CHAPTER III. RISK OF RICTIS DEVELOPMENT IN CHILDREN AND

COMPARATIVE CHARACTERISTICS OF SERUM 25(OH)D3

3.1. Assessment of risk factors for vitamin D deficiency in children
We surveyed 466 healthy children who had not received treatment in the preceding

month  in  order  to  determine  the  risk  factors  for  the  onset  of  vitamin  D

insufficiency in one-year-olds. Serum 25 (OH) D3 levels were reported to be low

in 360 children (77.2%) and normal in 106 children (22.8%). A thorough clinical

evaluation revealed that 15.7% of infants had the effects of prenatal injury to the

nervous system (CPNS),  and 27.9% of children had rickets.  In  order  to  detect

different premorbid conditions of phosphorus-calcium metabolism, we employed

CPNS as a second control group. We divided children into 2 groups according to

the level of the main metabolite of vitamin D (Table 3.1.2).

Table 3.1.2
Frequency of normal and low serum 25 (OH) D3 levels in the examined children.

Children low level of normal Total
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25(OH)D3 25 (OH) D3 levels

Healthy children 198 (75,2%) 65 (24,8%) 263 (56,4%)

Children with signs 

of rickets

112 (86,1%) 18 (13,9%) 130 (27,9%)

Children with 

CPNS

50 (68,4%) 23 (31,6%) 73 (15,7%)

Total 360 (77,2%) 106 (22,8%) 466 (100%)

Table 3.1.2 shows that children in the CPNS group and healthy children had the

same low level of 25(OH)D3. In 86.1% of children with rickets, a tendency toward

a more severe shortage of the vitamin D metabolite was seen. Early childhood

diseases that increase the risk of developing rickets are quite significant. According

to the investigations that were done, respiratory infections were the most prevalent

illness in all groups, although they were more prevalent in CPNS and rickets. For

IDA, there was no discernible difference between healthy children and CPNS, but

for rickets, this signal was three times greater. 

We can say that when IDA is added to latent vitamin D deficiency, it manifests

itself with rickets (Table 3.1.3.).

Table 3.1.3
Frequency of diseases in children in the anamnesis

Clinical diagnosis Healthy % Rickets % CPNS %

URVI 45,2 52,3 58,9

Diarrhea 2,8 3,0 1,3

IDA 16,3 50,0 13,6

A different sample of 141 children up to 6 months old was chosen in order to

ascertain the relationship between vitamin D insufficiency and food type. It was

discovered that children with rickets and healthy infants were mostly breastfed,

and that mixed feeding was more prevalent for children with rickets. Just 10.5% of

healthy children and 12.5% of children with clinical indications of rickets were on
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artificial  feeding. Of the 141 children,  only 74 (52.5%) were breastfed,  and 46

(62.1%) of them were healthy, according to the analysis of absolute markers. Just

5.4% (4) of rickets-affected youngsters were on natural feeding, and only 32.4% of

them were. Thus, it may be concluded that one of the most effective ways to avoid

rickets is by nursing. 

(Table 3.1.4).

Table 3.1.4
Distribution of children under 6 months of age by type of nutrition

Feeding Healthy Rickets CPNS Total

Breast milk 62,1% 32,4% 5,4% 74 (52,5%)

Artificial 10,5% 12,5% - 14 (10,0%)

Mixed 54,7% 18,8% 22,6% 53 (37,5%)

To identify risk factors for the development of pathologies in young children, we

analyzed risk factors from mothers based on a questionnaire (Table 3.1.5).

Table 3.1.5
Prenatal risk factors for the development of rickets

Risk factors

Lack of vitamin D intake during pregnancy

Number of mothers

abs. %

Iron deficiency anemia 397 85,1

Unbalanced diet 289 62

Maternal age (up to 20 years) 275 59

Low level of education 252 54

Risk factors 226 48,4

Complicated births 223 47,8

Toxemia of pregnancy 64 13,7
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Total 466 100

The  primary  risk  factors  for  the  development  of  rickets  in  young  children,

according to a questionnaire survey given to mothers during pregnancy, were iron

deficiency  anemia  (62%),  unbalanced  nutrition  (59%),  low  vitamin  D  intake

(85%), and the mother's young age at the time of the first pregnancy (54%). Only

13.7% of pregnant women had toxicosis,  and less than 50% of cases had both

difficult delivery and low maternal education. We selected 88 women with IDA

based on the questionnaire data in order to shed light on the relationship between

iron deficiency anemia during pregnancy and using iron-containing medications

and the development of rickets in offspring. 

Of them, 63.6% did not get any therapy, while 32 (36.4%) received ICD. When we

examined 25(OH)D levels after the babies were born, we discovered that 81.2% of

the  infants  whose  mothers  had  taken  ICD  during  pregnancy  had  low  levels,

whereas 87.5% of the children whose mothers had not taken ICD had somewhat

higher levels. (Table 3.1.6).

Table 3.1.6

Serum 25(OH)D3 levels in children according to maternal ICD intake during
pregnancy.

Low level 25(ON)D Normal level

25(ON)D

IDA + ICD =32 81,2% 18,8%

IDA – ICD =56 87,5% 12,5%

It was shown that infants whose mothers got long-term ICD throughout pregnancy

had lower levels of calcium and phosphorus (Ca and P, respectively), measuring

1.93±0.04 and 0.81±0.02 mmol/l. Ca and P levels were 2.09±0.05 and 0.97±0.01

mmol/l  in  infants  whose  mothers  did  not  get  ICD,  respectively.  
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It is reasonable to expect that offspring of pregnant women who had long-term

ICD  may  later  have  low  serum  Ca  and  F  levels.

We discovered that  low serum 25 (OH) D3 levels  and poor rickets  prevention

during the first year of life are the two main risk factors for children developing

rickets.  (Table 3.1.7).

Table 3.1.7.
Postnatal risk factors for the development of rickets

Risk factors Number of children

Abs. %

Low serum 25(OH)D3 levels in children 360 77,2

Inadequate prevention of rickets with vitamin D

in the 1st year of life

321 68,8

Severe acute respiratory infections 230 49,3

Insufficient exposure to fresh air (less than 20 

min per day)

180 38,6

Time of birth (winter-autumn season) 151 32,4

Perinatal factors 150 32,1

Iron deficiency anemia 119 25,5

Low blood calcium levels 112 24

Low blood phosphorus levels 80 17,1

Birth weight more than 3500 g 76 16,3

Increased intraventricular complex on 

echocardiography

67 14,3

Mixed feeding (children under 6 months) 50 10,7

Premature birth 43 9,2

Total 466 100

Rickets development is significantly influenced by a number of factors, including

prior acute respiratory infections (49.3%), less than 20 minutes of fresh air per day
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(38.6%),  the  time  of  birth  (autumn-winter  period)  (32.4%),  perinatal  factors

(32.1%), and IDA (25.5%). Body weight greater than 3500g and mixed feeding are

less significant. A closer look revealed that the prevalence of preterm birth in the

general population was 8.7%, despite the fact that 9.2% of premature newborns

were  detected.  Therefore,  the  mother's  young  age  and  inadequate  vitamin  D

consumption  during  pregnancy  were  the  most  frequent  prenatal  causes  for  the

development of rickets. 

Future rickets development was significantly influenced by low maternal skills,

education, and difficult childbirth; pregnant women's toxicosis had no effect. B.

Mamatkulov states that rickets occurs if the parents have an incomplete secondary

education  (62.6%)  and  are  students  (81.8%).  A.I.  Ryvkin  states  that  rickets

develops  as  a  result  of  maternal  obstetric  pathology  and  extragenital  (24.5%)

factors.  

According  to  an  analysis  of  postnatal  variables,  the  primary  cause  of  rickets

development in our region is the conventional preventive measures used, which

result in a vitamin D deficit in the blood of 77.2% of children. 

IDA, autumn-winter births, and recurrent colds also contributed. There is evidence

that  breastfeeding  can  effectively  prevent  vitamin  D  insufficiency.  

According  to  our  statistics,  79.3%  of  children  with  rickets  had  recurrent

bronchopulmonary illnesses, and 7.9% had iron deficiency anemia (Mukhamedov

Kh.T.  and  T.  Ryvkin  A.I.  A.I.  Ryvkin  claims  that  just  18.8%  of  youngsters

employed natural protective factors, 68.7% used targeted prevention, and 72.2%

used at least three hours of fresh air. This implies the necessity of creating rickets

prevention strategies and a unique vitamin D therapy strategy. 

In conclusion, I would like to state that the most frequent variables that predispose

children  and  their  mothers  to  acquire  rickets  were  vitamin  D  deficiency,

malnutrition,  and  the  lack  of  preventative  interventions  such  therapeutic

gymnastics, massage, and outdoor walks. This implies the necessity of creating

rickets prevention strategies and a unique vitamin D therapy strategy.
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3.2.  Features  of  the  symptoms  of  rickets  in  children  with  perinatal

damage to the nervous system
As previously mentioned, of the 466 children that were analyzed, 360 (77.2%) had

vitamin D insufficiency,  130 (21.9%) had clinical  rickets,  and 73 (15.7%) had

ASD.  Birth  asphyxia,  persistent  intrauterine  hypoxia,  intracranial  birth  trauma,

cerebral  circulation  problems,  and  preterm delivery  were  among the  diagnoses

made for patients  with ASD who frequently had respiratory conditions in their

anamnesis.  

It is evident that not every youngster with a vitamin D deficit develops rickets. We

performed  a  comparative  study  of  the  variables  that  contribute  to  children

developing phosphorus-calcium metabolism problems.

Rickets  were  categorized  using  Lukyanova  Ye.M.,  Antipkin  Yu.G.,  and

Omelchenko L.I. (1991). Figure 3.2.5 shows that 84 (64.7%) of the children had

mild  rickets,  with  53  (63%)  having  an  acute  course  and  31  (37%)  having  a

subacute course. Of the 46 children, 130 (35.3%) had moderate rickets, of which

25 (54.3%) had an acute episode and 21 (45.7%) had a subacute course.

Figure 3.2.5. Distribution of children by severity and course of rickets.

When children with rickets symptoms were examined, 112 out of 130 (86.1%) had

a low level of 25(OH)D3 in their blood serum, including 77 out of 84 (91.6%)

children at the early stages of the illness. Vitamin D insufficiency was found in 35

out  of  46  youngsters  (76.0%)  during  the  height  of  rickets  development.  
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Of the 18 (13.8%) children whose blood 25(OH)D3 levels were normal, 7 out of

84 children (8.3%) had the first stage of rickets, and 11 out of 46 children (23.9%)

had the peak period.

According to our research, vitamin D insufficiency is a significant factor in the

early phases of a child's growth, and at the peak time, it is also associated with a

lack of phosphorus-calcium complexes. It should be mentioned that the first and

second  pregnancies  accounted  for  61.5%  (80)  of  the  children  born,  the  third

pregnancy  for  25.3% (33)  and  the  fourth  and  later  pregnancies  for  13% (17).

Children with rickets have a history of early birth, colds, lack of sunshine, poor

nutrition, and inactivity.

To  determine  the  risk  factors  for  the  emergence  of  pathological  illnesses  and

disorders, a multifactorial analysis was performed on all children. The analyzed

children's current pregnancy and delivery, as well as their mothers' somatic and

obstetric-gynecological  anamnesis,  were  also  investigated.  

The chi-squared test was computed using Yetsa's adjustment for consistency (in

each instance, the degree of freedom v = 1) for conflict tables in order to evaluate

risk  factors  for  rickets.  (Table  3.2.8).  Chi-squared  values  were  dependable  for

evaluating prenatal risk factors in children with clinical  signs of  rickets.  These

included iron deficiency anemia (4.096; P < 0.043), malnutrition during pregnancy

(10.064; P < 0.002), and lack of vitamin D intake during pregnancy (40.059; P <

0.0001), as well as maternal age at one pregnancy (up to 20 years) (0.418; P >

0.518). There were no notable variations discovered. In mothers of children with

ASD,  the  chi-squared  value  was  as  follows:  iron  deficiency  anemia  was  a

significant risk factor for rickets (20.132; P<0.0001), as was a lack of vitamin D

intake during pregnancy (8.609; P<0.003), malnutrition during pregnancy (3.37;

P<0.072), and the first gestational age (up to 20 years) was 0.761 (P<0.383).  No

significant differences were found.

Table 3.2.8
X2-squared criterion for prenatal rickets risk factors

maternal risk factors Rickets CPNS
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Iron deficiency anemia x2-square =    4.096

P < 0.043

x2-square =    20.132

P < 0.0001
Insufficient vitamin D 

intake during pregnancy

x2-square =   40.059

P <0.0001

x2-square =    8.609

P <0.003

1 pregnancy (up to 20 

years)

x2-square =    0.418

P>0.518

x2-square =   0.761

 R<0.383

Poor nutrition during 

pregnancy

x2-square =   10.064

P<0.002

x2-square =   3.237

P < 0.072

Furthermore, it was interesting to see how the chi-square test was calculated to

elucidate postnatal  risk variables (Table 3.2.9).  Additionally,  we found that  the

following risk factors for rickets were highly reliable: iron deficiency anemia 7.083

(P<0.008), time of birth (autumn-winter period) 5.014 (P<0.025), perinatal factors

8.516 (P<0.004),  lacking vitamin D prophylaxis  in  the  first  year  of  life  4.334

(P<4.337), and inadequate exposure to the outside world (less than 20 minutes)

9.395 (P<0.002).

Table 3.2.9

Chi-squared test for postnatal risk factors for rickets

Risk factors in children Rickets CPNS

Insufficient prophylaxis 

with vitamin D in the 1st 

year of life

x2- square =    4.334

P <0.037

x2- square =   1,55

P < 0.25

Insufficient exposure to 

fresh air (less than 20 

minutes)

x2- square =    9.395

P <0.002

x2- square =   17.171

P < 0.0001

Time of birth (autumn-

winter period)

x2- square =   5.14

P < 0.025

x2- square R >0.5

Iron deficiency anemia in 

children

x2- square =    7.083 x2- square R >0.5
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P < 0.008
Perinatal factors x2- square =    8.516

P < 0.004

x2- square =   4.228

P < 0.040
Premature birth x2- square

R >0.05

x2- square =   30.559

P < 0.0001

The  x2-squared  value  shown  good  reliability  for  the  following  risk  factors  in

children  with  CPNS:  limited  environmental  exposure,  perinatal  variables,  and

premature  delivery.  However,  as  risk  factors,  IDA and  the  time  of  birth  were

unreliable.  

Therefore,  the  examination  of  risk  factors  for  rickets  development  during

pregnancy will reveal that prognostic indications include an imbalanced diet, the

mother's IDA, and inadequate vitamin D consumption throughout pregnancy. Low

environmental exposure, prenatal variables, the child's birth time, and vitamin D

prophylaxis are among postnatal factors that can also be used as predictive markers

for the development of rickets. 

Premature  delivery  and  other  perinatal  variables  were  more  significant  in  the

development of CPNS at the same period. Furthermore, rickets in children is one

of the elements that contribute to the development of CPNS, suggesting that these

disorders are related in some way.

3.3. Comparative comparison of 25(OH)D3 levels and biochemical parameters

in the examined children.
As was mentioned in the previous chapter, rickets is largely caused by inadequate

vitamin  D  consumption.  We  examined  biochemical  markers  and  attempted  to

ascertain  the  connection  between  vitamin  D  insufficiency  and  blood  levels  of

calcium  and  phosphorus  in  order  to  assess  the  significance  of  calcium  and

phosphorus consumption. It should be mentioned that the vitamin's hydroxylated

derivative, which guarantees regular intestinal absorption of calcium, is its active

form. According to the investigations, just 18 (13.9%) of the patients in the group
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of children with rickets had a normal level of 25(OH)D3 in their blood serum,

while 112 (86.1%) of the patients under examination had a low level. 

The amount of this metabolite in children with CPNS was low in 50 (68.4%) of the

patients  who were  evaluated,  and  normal  in  23  (31.6%) of  the  children.  (Fig.

3.3.6).

Figure 3.3.6. Frequency of occurrence of normal and low levels of 25 (OH) D3

in the blood serum of the examined children.

According to Figure 3.3.6, of the youngsters in the healthy group, 75.2% had low

blood serum levels of 25 (OH) D3, whereas 24.8% had normal levels. The normal

level was 77.34±11.36 nmol/l, whereas the low level in the group of kids with

CPNS  was  16.39±0.78  nmol/l.  According  to  an  analysis  of  the  metabolite's

composition in the group of children with rickets, the low level of 25 (OH) D3 was

13.77±0.35 nmol/l, while the normal level was 62.72±9.17 nmol/l.

Determining the biochemical parameters in rickets based on the blood serum level

of the primary metabolite of vitamin D was intriguing. (Figure 3.3.7).
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Figure  3.3.7.  Blood  Ca  and  P  indicators  depend  on  the  amount  of
25(OH) D3 in the blood serum in rickets.

As can  be  seen  from Figure  3.3.7,  calcium and  phosphorus  levels  were

normal in 44.4% of cases, while low levels were noted in 16.6% of cases, with a

normal level of 25(OH) D3 in the blood serum. Therefore, we may state that a kid

has vitamin D-resistant rickets if their blood serum level of 25(OH) D3 is normal

but their calcium and phosphorus levels are low. We did not, however, consider

such  youngsters.  15.1% had  normal  calcium and  phosphorus  levels  but  a  low

25(OH) D3 level.

Low blood 25(OH)D levels of 19.8±1.98 nmol/l and low serum calcium and

phosphorus levels (1.99±0.019 and 0.92±0.011 mmol/l, respectively) were seen in

children with rickets (Fig. 3.3.8). Meanwhile, 25(OH)D levels were 5.04 nmol/l in

36.7 and 0.0524 and 0.044 mmol/l in 2.22 and 0.044 mmol/l in 1.21 in children

with CPNS.
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Figure  3.3.8.  Analysis  of  serum Ca  and  P  levels  in  children  with  rickets,

CPNS, and their combination.
Serum calcium and phosphorus levels in the children with CPNS and rickets were

1.95±0.04  and  0.88±0.028  mmol/l,  respectively.  These  levels  were  marginally

lower  than  those  in  the  babies  with  rickets,  and  the  level  of  25  (OH) D  was

31.7±14.8  nmol/l.  

As is evident from the information provided, low blood serum levels of calcium,

phosphorus, and the primary metabolite of vitamin D promote the development of

rickets,  but  these  markers  have  a  lower  value  when  CPNS  is  present.

It was also interesting to see how the youngsters under examination correlated with

the aforementioned indications.

 To  ascertain  the  link  between  serum 25(OH)D3 concentration  and  serum Ca

concentration,  we  employed  the  Pearson  (r)  correlation  coefficient.  

Figure 3.3.9. Correlation between serum 25(OH)D3, calcium, and phosphorus
in rickets.

Research has indicated that the positive association between 25(OH)D3 and blood

calcium levels  (r=-0.82) and 25(OH)D3 and serum phosphorus levels  (r=-0.87)

vanishes in a sample of children with rickets. Meanwhile, there is still a positive

association (r=0.71) between serum phosphorus and calcium levels. 
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(Figure 3.3.9).

Figure  3.3.10.  Correlation  between  serum 25  (OH)  D3,  calcium and

phosphorus in children with ASD.
In the group of children with ASD (Figure 3.3.10), the positive correlation

between 25 (OH) D3 and serum calcium (r = - 0.146), and between 25 (OH) D3

and serum phosphorus (r = - 0.204) also disappears. At the same time, there is a

positive correlation between serum phosphorus and calcium (r = 0.736).

0,041

0,505

0,146

Са с 25(OH)D3 Са c Р P с 25(OH)D3 

Figure 3.3.11. Correlation between serum 25(OH)D3, calcium and phosphorus

in children with rickets and CPNS.
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There  was  a  r=0.041  association  between  25(OH)D3  and  calcium,  a  r=0.146

correlation between 25(OH)D3 and phosphorus, and a r=0.505 correlation between

phosphorus and calcium in blood in the group of children with rickets and CPNS

(Figure 3.3.11). It is evident that low blood 25(OH)D3 slows down the intestinal

absorption  of  calcium  because  it  does  not  aid  in  the  intestinal  epithelium's

production  of  metallothioneins.  This  means  that  in  order  to  stop  rickets  from

developing, preventative actions must be used in outpatient settings. However, the

findings also suggest that young children should be fed a healthy diet that includes

more items high in calcium and phosphorus.

3.4. The importance of risk factors depending on the level of 25(OH)D3 in the

blood serum.
Determining  the  amount  of  25(OH)D3  in  the  blood  serum  is  essential  for

establishing the actual causes of rickets in infants within the first year of life in

order to ensure the validity of our findings. We can only identify youngsters at risk

for rickets,  determine the cause, and—most importantly—produce differentiated

therapy with such a comprehensive assessment. This kid distribution enables us to

evaluate the mother's and child's risk factors for rickets development as well as the

effectiveness of the preventative measures implemented.

Depending on the amount of 25(OH)D3 in the blood serum, all of the children who

were tested were split into two groups: group 1 consisted of children whose blood

serum levels were normal, and group 2 consisted of children whose blood serum

levels were lower. There were 22.7% (n=106) youngsters in the first group and

77.2% (n=360) in the second. Given that the prevalence of childhood diseases is

based on the level  of  25(OH)D in blood serum, as  the  data  above shows,  the

proportion of children with low levels of 25(OH)D3 in blood serum is much higher

(77.2%), suggesting a latent vitamin D deficiency in the bodies of the children

under examination.

 Its proportion of CPNS, iron deficiency anemia, and rickets incidence (Fig. 3. 4.

12)  suggests  a  connection  between  the  frequency  of  co-occurrence  of  these
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diseases  and  the  function  of  diet,  as  well  as  therapeutic  and  health-promoting

interventions, in halting their development.

Figure 3.4.12. Distribution of diseases by serum 25(OH)D3 levels.
Clarifying the connection between risk factors for the development of rickets in

children and levels of the primary metabolite of vitamin D3 was also of interest

(Table 3.4.10). Over 77.5% of children have low blood 25(OH)D3 levels, which is

mostly caused by inadequate preventive usage of vitamin D. Children with normal

serum 25(OH)D3 levels and those with low levels have the same frequency of

other variables.

(3.4.10) The table indicates that inadequate vitamin D intake during the first year

of life (73.6%; a normal level would be 52.8%), URVI (45.5%; a normal level

would be 62.2%), and exposure to the environment (up to 20 minutes) (36.3%; a

normal level would be 46.2%) are the causes of rickets in children with low blood

serum levels of 25(OH)D3. 

Table 3.4.10

Frequency of risk factors in children depending on the level of 25(OH)D3 in
the blood serum

Risk factors Normal levels of Low levels of
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25(ON)D3

n=106

25(ON)D3

n=360

abs. % abs. %

Iron deficiency anemia 34 32 85 23,6

Low phosphorus levels in 

the blood

9 8,4 76 21,1

URVI in a child 66 62,2 164 45,5

Lack of outdoor exposure 

(less than 20 minutes a day)

49 46,2 131 36,3

Childbirth period (autumn-

winter season)

37 34,9 114 31,6

Insufficient prevention of 

rickets with vitamin D

56 52,8 265 73,6

Perinatal factors 17 16 61 16,9

Birth weight more than 

3500 g

27 25,4 49 13,6

Mixed feeding

Low calcium levels 13 12,2 85 23,6

Premature birth 14 13,2 29 8

It was also interesting to examine the correlation between the primary risk factors

in  mothers  and  the  blood  serum  level  of  25(OH)D3  (Table  3.4.11).  

Iron deficiency anemia during pregnancy (56.1%; normal: 82%), poor vitamin D

intake  during  pregnancy  (84.1%;  normal:  88.6%),  and  irregular  diet  during

pregnancy  (53.3%;  normal:  78.3%)  were  the  mother's  main  risk  factors.

Table 3.4.11
The frequency of occurrence of risk factors in mothers depending on the level

of 25(OH)D3 in the blood serum
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Risk factors Normal levels of

25(ON)D3

n=106

Low levels of

25(ON)D3

n=360

abs. % abs. %

Vitamin D deficiency during 

pregnancy

94 88,6 303 84,1

Iron deficiency anemia 87 82 202 56,1

Irregular diet during 

pregnancy

83 78,3 192 53,3

Mother's age (up to 20 years)

in 1 pregnancy

64 60,3 187 51,9

Complicated labor 19 17,9 53 14,7

Low level of education 74 69,8 152 42,2

Toxemia of pregnancy 19 17,9 45 12,5

Accordingly, the study found that 112 (86.1%) of the children with lower blood

25(OH)D3 levels and 18 (13.8%) with normal serum 25(OH)D3 levels had rickets.

This demonstrates once more how prompt preventive vitamin D medication might

stop  rickets  from  developing  and  lessen  its  severe  forms.  

We compared the tables with normal and lowered serum 25(OH)D3 levels using

the proportionality score criteria. The Student's t-test critical values table was used

to assess reliability. 

Iron deficiency anemia during pregnancy Z=3.12 P<0.002, difficult labor Z=1.46

P<0.2,  housewife Z=1.2 P<0.5,  and maternal  toxicosis during pregnancy Z=1.8

P<0.1 were the four significant risk variables that were found among the mother's

listed  risk  factors.  Therefore,  iron  deficiency  anemia  in  the  mother  during

pregnancy influences a drop in the level of 25(OH)D3 in the child's blood serum.

Six major risk factors were found for the child: low blood phosphorus Z = 15.9 P <

0.0001; URVI Z = 1.5 P < 0.02; time of birth (autumn-winter period) Z = 1.6 p <

0.2; walking in the fresh air (less than 20 minutes per day); and lack of vitamin D
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in the first year of life Z = 6.9 P < 0.00001. The child's iron deficit is Z = 16 P <

0.01; Z = 1.5 p < 0.02.  Using statistical  technology, two more substantial  risk

variables for the kid were found: Iron deficiency anemia in the kid P < 0.01; lack

of vitamin D prophylaxis in the first year of life P < 0.00001.

Serum  25(OH)  D3  levels  in  children  should  currently  serve  as  the  basis  for

recommendations  about  the  preventative  and  therapeutic  use  of  vitamin  D3

preparations. Furthermore, safety evaluation ought to be carried out indirectly, by

directly identifying the blood's metabolites of vitamin D rather than by measuring

the levels of calcium and phosphorus. The measurement of blood levels of 25-

oxycholecalciferol (25-OH-D) is presently the most accurate way to evaluate the

delivery of exogenous vitamin D.
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Chapter IV. SUBSTITUTION OF TRADITIONAL AND MODIFIED

RACKETS PROPHYLAXIS IN ASSESSMENT OF THE ESSENCE OF THE
MEASURES CARRIED OUT

4.1. Features of changes in the content of 25 (OH) D3 in the blood serum

of children during traditional prevention of rickets
The prevention of vitamin D deficiency rickets is a key component of the complex

of  actions  done  to  improve  the  health  of  young  children.  Simultaneously,  the

prompt  prophylactic  administration  of  vitamin  D  3  preparations,  taking  into

consideration the degree of negative influence of risk factors on the child's body, is

crucial  to  the  efficiency  of  disease  preventive  measures.  

Given  the  extent  to  which  risk  factors  negatively  affect  a  child's  body,  this

condition is rather common in Uzbekistan.

Even if we don't see grade III rickets, we still diagnose mild and moderate cases in

children  as  young  as  one  year  old.  By  1999,  30%  of  1-year-old  toddlers  at

Samarkand City polyclinics had been found to have primary and peak rickets. In

pediatrics, a specialized approach to the diagnosis, treatment, and prevention of

rickets and childhood impairments is necessary due to the high frequency of rickets

in young children, particularly latent vitamin D insufficiency.

Prior research revealed that 77.2% of children, including 27.8% of those in their

first year of life with clinical signs of rickets, suffer from vitamin D insufficiency.

This  suggests  that  conventional  rickets  preventative  measures  are  insufficiently

successful. Only 79 children were able to have their 25(ON)D levels re-determined

after we modified the prevention of instances of vitamin D insufficiency in all of

the children who were tested. Children were split into two groups: 466 (83%) of

the  children  in  the  first  group were  protected  against  rickets  using the  normal

method,  while  79  (16.9%) of  the  children  in  the  second group were  protected

against  rickets  using  the  modified  plan.

130  youngsters,  or  27.8%  of  the  total,  showed  symptoms  of  rickets.  Rickets

affected 27 children (19.8%) in urban settings and 103 children (37.7%) in rural
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ones.  

We conducted interviews with the parents of these youngsters because we had no

doubts about the diligence of medical professionals. It turns out that the majority of

them never purchased this medication, and even those who did did not give it to

their  kids.  Only 128 (27.4%) of  the total  number of  youngsters  got  vitamin D

during  the  routine  rickets  prophylaxis,  according  to  the  survey.  It  should  be

mentioned that the mother neglected to give the child vitamin D on a regular basis,

despite the local doctor writing a prescription and prescribing it.

336 (72.1%) of the 466 children who got the usual rickets prophylaxis did not

exhibit  clinical  indications of  rickets,  whereas 130 (27.8%) had mild to  severe

severity. Low levels of 25(OH)D3 were found in the blood serum of 112 (86.1%)

children who had rickets symptoms, whereas the remaining children's levels varied

within the normal range. Remarkably, we discovered that 248 (73.8%) children

who showed no symptoms of rickets had low levels of the primary metabolite of

vitamin D (Fig. 4.1.13). It is evident that this was caused by the unique lifestyle

and  dietary  habits  of  mothers  and  their  children  as  well  as  the  absence  of

preventative measures. 

Of the 106 (22.7%) children whose blood serum level of 25(OH)D3 was within the

normal  range,  88  (26.1%)  did  not  exhibit  any  rickets  symptoms,  whereas  18

(13.8%) did.

Figure 4.1.13 The content of 25(OH)D3 in the blood serum of children
during traditional prophylaxis.
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Therefore, the high frequency of rickets and the low level of 25(OH)D3 in

children's  blood  serum  demonstrate  that  traditional  rickets  prophylaxis  is  still

ineffective.  There  is  little  significance  in  mothers'  continuous  work  or  their

inadequate use of preventative measures.

4.2.  The  effect  of  modified  rickets  prevention  on  the  content  of
25(OH)D3 in the blood serum of children.

The use of conventional methods to prevent rickets did not provide fruitful

outcomes, as was shown in the preceding subsection. We changed the vitamin D

intake and made the decision to let nursing consumers be in charge of taking their

medications.  This  was  because  taking  vitamin  D  on  a  regular  basis  was

inconvenient,  and  occasionally  parents  just  forgot  to  provide  the  medication.

Accordingly, it was determined to alter both the plan and the way this medication

is administered in order to improve the dependability of prevention. The doctor is

certain that the youngster will take these drugs, and this approach does not add to

the workload of secondary medical staff.

Furthermore, our findings indicated that around 5% of parents oppose giving

any  kind  of  medicine  to  children  who  are  healthy.  Approximately  the  same

proportion  of  parents  are  keen  to  take  "some  action"  to  enhance  their  child's

development. Although most parents are optimistic, they frequently disregard the

pediatrician's advice and fail to see the significance of preventative techniques.

According  to  our  approach,  a  modified  rickets  prevention  strategy  was

applied for the 79 children in the second group. This strategy involved developing

and implementing a direct vitamin D3 delivery technique for each individual kid.

Parents,  nurses,  and  physicians  all  actively  participated  in  this.  Preventive

medication  consumption  can  only  be  ensured  in  this  interconnected  chain.  

Our hypothesis was validated by examination of the children's health. According to

the  following  plan,  the  district  nurse  administered  vitamin  D  directly  to  all

children: 4000 ME of vitamin D (vigantol, akvadetrim, and devarone) once a week
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from the child's birth until the end of the first year, under the supervision of the

child's  guardian  (course  dose  160,000-180,000  ME).

We chose to administer a course of vitamin D therapy and reassess the amount of

the active metabolite of vitamin D in the blood serum of 79 children after 10–12

weeks  in  order  to  allay  any  concerns.  

Notably,  71  (89.8%)  children  were  able  to  normalize  their  blood  level  of

25(OH)D3  after  receiving  modified  prophylaxis  in  79  children  (Fig.  4.2.14).

Fourteen (17.7%) children did not exhibit clinical indications of rickets, while 65

(82.2%)  children  had  both  the  beginning  and  manifestation  periods  of  rickets.

Figure  4.2.14.  Serum  25(OH)  D3  levels  in  children  on  modified  rickets
prophylaxis.  

Therefore, only 6 (9.2%) of the children with rickets symptoms who were tested

had a low level of 25 (OH) D3, and 59 (90.7%) normalized following modified

rickets prophylaxis. In contrast, just one kid (7.1%) had low serum 25 (OH) D3

levels  among children  who did  not  exhibit  any symptoms of  rickets,  while  12

(89.8%) had normalized levels. The child's body weight improved, their appetite

and sleep returned to normal, they stopped perspiring excessively during meals,

and  their  general  well-being  improved.  Following  preventative  measures,  the
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children's overall health at examination was satisfactory. Side effects and dosage

development  were  not  disclosed  by  the  medication  we  utilized.

4.3.  Treatment  of  rickets  in  children,  depending  on  its  severity  and
serum 25(OH)D3 levels

As mentioned before, rickets was identified in 130 youngsters. There were

84 children with mild rickets (64.6±4.19%), 53 with an acute course (40.7±4.30%),

and 31 with a subacute course (23.8±3.73%). Children were frequently irritable,

timid,  anxious,  sleep  deprived,  and  less  hungry.  Children  also  experienced

perspiration, particularly on the scalp, and red dermographism. Mild symptoms of

acute osteomalacia in children included soreness in the scapular margins and skull

bones.

Of the children analyzed, 20 had a subacute course of rickets,  25 had an acute

course  (19.2±3.45%),  and  46  (35.3±4.19%)  had  moderate  rickets.  Children

exhibited  brachycephaly,  asymmetry  of  the  head,  flattening of  the  back of  the

skull,  and  craniofacial  anomalies  in  addition  to  the  symptoms listed  above.  A

rickets  "hump,"  chicken  breast,  and  muscular  hypotension  were  some  of  the

symptoms  of  osteoid  hyperplasia  that  some  children  with  a  subacute  course

exhibited.  26 (20%) rickets-affected children displayed symptoms of spasmophilia

brought on by acidosis and hypocalcemia. Serum 25(OH)D3 levels were low in 19

(73%) of these kids.

     Serum 25(OH)D3 levels in children with rickets were found to be low in 112

(86.1%) of the patients who were evaluated and normal in 18 (13.8%). In children

who had rickets, the mean serum 25(OH)D3 levels were 15.23±1.32 nmol/l and

18.75±2.76  nmol/l,  respectively,  mmol.  Children  with  CPNS  with  rickets  had

blood  levels  of  25(OH)D3,  calcium,  and  phosphorus  of  17.4±4.24  nmol/l,

1.96±0.05,  and  0.88±0.03  mmol/l,  respectively.  Blood  levels  of  calcium  and

phosphorus were found to be normal in children who were given only vitamin D

and no extra calcium supplements (2.48±0.07 and 1.11±0.40 mmol/l, respectively).
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The information gathered suggests that the methods of treating rickets should be

reexamined,  with  laboratory  parameters  being  taken  into  account  in  order  to

determine  a  personalized  therapeutic  dosage  of  vitamin  D.  

Children  with  mild  rickets  who  had  normal  calcium  and  phosphorus  levels

(2.48±0.07  and  1.11±0.40  mmol/l,  respectively)  and  a  serum  25(OH)D3  level

(15.23±1.32 nmol/l) were prescribed 2000 IU of vitamin D per day. A prophylactic

dose of vitamin D was administered for 1 to 1.5 months at a rate of 4000 IU per

week until 25(OH)D normalized.

Calcium and phosphorus levels dropped (1.73±0.02 and 0.77±0.2 nmol) in patients

with  moderate  to  severe  rickets,  and the  dosage  was 4000 IU/day.  The serum

25(OH)D3 level  was  18.75±2.76 nmol/l.  Rickets  was  treated  with  prophylactic

dosages of vitamin D -4000 ME/week and normalization of 25 (OH) D for 30 to 45

days. Throughout the whole duration of therapy, children were also given calcium

preparations in calcipenic forms.

Since rickets is associated with a blood serum level of 25 (OH) D (17.4 ± 4.24

nmol/l),  calcium,  and  phosphorus  (1.96  ±  0.05  and  0.88  ±  0.03  mmol/l,

respectively), vitamin D dosage was raised to 8000 ME/day for 1–1.5 months until

the  biochemical  parameters  returned  to  normal  and  the  clinical  symptoms

(sweating,  anxiety,  sleep,  and  appetite  disorders)  subsided.  

Therapeutic  gymnastics  and  massage  are  utilized  in  the  intricate  treatment  of

rickets.

All of the children who were followed showed positive therapeutic outcomes from

the complex therapy of rickets. 

By days ten or twelve, the condition had improved, hunger had grown, the huge

fontanel's  edges  were  less  pliable,  and  the  autonomic  nervous  system  was

functioning normally again as a result of the treatment. It took a while for muscular

tone  and  motor  functions  to  return,  and  only  after  two  weeks  had  positive

dynamics been shown. Children with rickets saw increases in calcium, phosphorus,

and 25(OH)D3 concentration  in  their  blood serum of  6.46,  1.5,  and 1.7  times

throughout the course of therapy. 
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In  mild  rickets,  the  25(OH)D  level  was  105.49±8.98  nmol/l  (R<0.001),  in

moderate  to  severe  rickets  it  was  124.39±14.36  nmol/l,  and  the  calcium  and

phosphorus  levels  were  2.97±0.02  mmol/l  (R<0.05)  and  1.52±0.17  mmol/l

(R<0.01), respectively (Fig. 4.3.15 and Fig. 4.3.16).

Figure 4.3.15 Serum 25(OH)D3 levels before and after treatment.

Both the 25(OH)D3 level and the blood levels of calcium and phosphorus

rose dramatically in children treated with vitamin D in conjunction with CPNSs,

reaching 131.54±21.14 mmol/l,  2.01±0.21,  and 1.83±0.13 mmol/l,  respectively.

The  outcomes  show  that  the  suggested  course  of  therapy  for  rickets  is  quite

successful.

Figure 4.3.16. Serum Ca and P levels before and after treatment.
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Therefore, the plan of giving vitamin D supplements to children who have rickets

on  an  individual  basis  together  with  calcium  supplements  and  general

strengthening therapy enabled a considerable improvement in treatment efficacy.

While  the  clinical  indications  of  rickets  are  lessened,  its  aftereffects,  such  as

spasmophilia  and a  rise  in  the  blood serum's  25(OH)D3 level,  are  noted.  This

makes  it  possible  for  modified  rickets  treatment  to  be  widely  implemented

throughout the nation.

4.4.  Assessment  of  the  effectiveness  of  traditional  prevention  of  rickets  in
children

The  family's  medical  activity  is  one  indication  of  how  well  treatment  and

preventative strategies are working. The term "family medical activity" refers to

any parental behavior that is directly connected to or directed at the health of the

child and the family. Given the high incidence of rickets in infants within the first

year of life, it is necessary to examine family medical practices and keep an eye on

current  guidelines  for  implementing  preventative  interventions  against  rickets

development  with  parents'  free  participation.  Figure  4.4.17.  The  incidence  of

certain  disorders  in  families  with  various  medical  groups  participating  in

traditional rickets preventative measures is shown.

Ninety percent of mothers reject the need that doctors give vitamin D to infants

during the first year of life, according to the findings of preventative measures for

466 children under supervision from one to twelve months. While this was going

on, the prevalence of CPNS, anemia, and rickets was twice as low in households

that  practiced  rickets  prevention  as  in  those  that  did  not.  This  suggests  that

patronage nurses must engage with families and conduct educational activities that

explain the advantages of taking preventative action.
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Figure 4.4.17. The influence of family medical activities on the development of
certain diseases during traditional prophylaxis of rickets in children in the

first year of life, %.

Usually,  at  follow-up, which occurs 6–12 months later,  the efficacy of  a

given therapy or preventative strategy is evaluated. Only 20 (4.2±0.92%) of the

466 children who had previously been evaluated had blood calcium levels < 2.0

mmol/l,  according to  a  repeat  measurement  of  blood calcium levels  conducted

during  the  children's  follow-up  examination  12  months  later.  The  information

gathered  demonstrates  the  necessity  of  repeating  measurements  of  serum  25

(OH)D3 or, at the at least, the calcium and phosphorus levels in these kids so that

the vitamin D3 dosage may be promptly adjusted.

As  a  result,  the  dosage  and  duration  of  vitamin  D3  must  be  chosen

individually.  All  of  the  aforementioned  evidence  supports  the  necessity  of

administering  these  medications  to  the  kids  directly  in  addition  to  prescribing

preventive  through  advice  and  prescriptions.  

Follow-up monitoring of these youngsters was conducted in collaboration with the

polyclinic's physicians. It should be mentioned that these kids did well in school

and that the parents became more confident about taking precautions. Furthermore,

they said in their own words that they had promptly advised vitamin D and told

their friends about its efficacy. 
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According  to  our  approach,  we  think  that  the  chain  of  efficacy  of  preventive

measures is caused by both rickets and the rise in the number of women who trust

the  efficiency  of  preventive  measures  in  general.  

It may be inferred that a woman seeks advice from friends and acquaintances who

are older than herself more frequently on the development and growth of her child.

In this sense, comparing our findings with laboratory data (specifically, the amount

of 25(OH)D3 in the blood serum for rickets in a particular group of mothers) as

well as clinical data can assist to boost confidence in treating more parents.

Therefore,  it  was  shown that  administering  preventative vitamin D dosages  by

itself did not stop the emergence of severe rickets. A modified approach to rickets

prevention contributes to a notable decrease in the incidence of respiratory and

diarrheal illnesses in children. It became out that the widely recommended method

of  preventing  rickets  in  youngsters  did  not  work,  which  might  lead  to  rickets

development. According to the plan we created, the course of vitamin D3 treatment

resulted in a notable rise in the amount of 25(OH)D3 in children's blood serum and

a dramatic reduction in the condition of vitamin D insufficiency.

This is the first research on vitamin D insufficiency prevalence in Samarkand that

we are aware of, and it demonstrates that most babies have serum 25(OH)D3 levels

below 30 mmol/l. This is made possible by the absence of a medical strategy to

address vitamin D insufficiency by supplementation. The available supplements

are too costly for middle-class households and are imported. Iron and vitamin D

pills are not given to many kids. Because of their poor socioeconomic standing and

limited financial  resources,  residents  in rural  regions cannot  afford to  purchase

vitamin D supplements. 

Nearly all of these kids were nursed throughout the experiment, and the ones who

were exhibited signs  of  vitamin D inadequacy.  Breast  milk cannot  be the sole

supply of vitamin D since its content is only 15–50 IU/l, but the required amount is

400 IU/l.
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CONCLUSION
A sickness  that  affects  young  children  is  called  rickets  (Greek:  rhachis,

which means spine). It happens when the body's phosphorus-calcium metabolism

is disrupted because of insufficient vitamin D. Artificial feeding, starvation, and

early  delivery  are  common  causes  of  rickets.  A  child's  body  does  not  absorb

enough vitamin D if they are not properly cared for, do not enjoy the sunshine and

fresh air, and are fed incorrectly. Additionally, if they are not exposed to UV rays,

the skin's ability to produce vitamin D is impaired, which exacerbates rickets. 
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Rickets is also brought on by the child's recurrent illnesses and the mother's

nutrition during pregnancy. Rickets causes metabolic problems and interferes with

the way different organs and systems work. The metabolism of mineral salts like

calcium and  phosphorus  is  very  badly  disturbed  in  this  illness.  Bone fragility,

tissue softening, and disturbance of the neurological system and internal organs are

caused by alterations in the intestinal absorption of calcium and its  subsequent

deposition in the bones. 

Changes in the patient's neurological system occur in the early stages of the

disease: the kid starts to become frightened, irritable, capricious, or irritable; he

also sweats a lot, and when he feeds, his face and back are covered in perspiration.

The youngster rubs his head on the pillow, forcing his back to fall out, because he

is itching.

 The muscles weaken and twitch as the disease worsens; the child walks

more slowly than a healthy child, his eyes swell,  his stomach often hardens or

sucks, and later the bone system changes: the large cranial fossa does not ossify in

time, the ribs near the chest  thicken,  the shoulder blades flatten,  the head gets

bigger, the forehead and crown of the head protrude, the forehead becomes convex,

and the bones in the skull and occipital region soften. The child's legs bend in an X

or O and the chest changes shape, either protrude forward or sinks inward.

Rickets  is  as  ancient  as  the  globe,  and  research  has  been  done  on  its

pathophysiology, treatment, and management. It is assumed that there is nothing to

consider and that everything is obvious. However, there are still a lot of unknowns

around this issue. This issue is still significant today even though rickets has been

known for a long time. Rickets was eradicated in several nations in the first half of

the 20th century once the function of vitamin D and its preventative measures were

discovered.  In the first  year of  life,  100% of children are diagnosed with mild

rickets, and 25–55% with moderate rickets. 

Rickets mostly affects low-income areas of Africa and Asia, although it has

lately been seen to be on the rise in wealthier nations as well. Because vitamin D

prophylaxis  is  lacking  in  Africa  and  other  "sunny"  nations,  rickets  is  quite
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prevalent  there.  Despite  receiving enough sun exposure,  39% of  youngsters  in

subtropical Saudi Arabia are diagnosed with rickets during the first six months of

their lives. Thirty percent of infants in their first year of life had rickets, according

to an examination of Samarkand practitioners' surveys and outpatient cards. 

Premature newborns, twins, and children with morphofunctional indications

are more likely to have rickets. Calcium and phosphorus absorption is decreased

by certain anticonvulsant medications that induce the liver to produce microsomal

enzymes that deactivate vitamin D and its metabolites. Lack of calcium in the diet

may be more important in the development of rickets in children older than one

year than a lack of vitamin D. The low calcium content of foods also contributes to

this  insufficiency,  particularly  in  Asian  and  African-American  nations  where

dietary customs and mindsets heavily impact the nutrition of children under two.

One of pediatrics' most pressing issues at the moment is the multifactorial

study of risk variables for rickets development and the creation of risk groups for

preventative treatments based on them. It is important to approach multifactorial

analysis with consideration for geographical, climatic, and other factors. One of

our research's objectives was to determine the importance of prognostic criteria for

evaluating children's health and to evaluate risk factors for phosphorus-calcium

metabolism abnormalities in order to design updated rickets preventive plans. 

The importance of rickets in the pathology of young children can thus be

approached from a new angle thanks to major advancements in early childhood

ricket  prevention,  the  eradication  of  its  social  causes,  and  the  growth  of  our

understanding of the disease's progression. The findings of the study, along with

the observations of pediatricians at children's polyclinics regarding the prevention

of rickets in infants under one year of age, should surely aid in the advancement

and enhancement of strategies for preventing and treating this illness. At the same

time, the blood serum's 25(OH)D3 content should be determined.

The metabolically active forms of vitamin D are taken into consideration

when correcting for rickets in both domestic and international nations. Regretfully,

our Republic does not have any such studies. The purpose of this observation is to
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detect latent vitamin D insufficiency in order to avoid hypocalcemic seizures and

rickets in youngsters. Based on a review of clinical examinations, questionnaires,

and outpatient records, children were examined at Samarkand's polyclinics No. 3,

6, 8, and 12 as well as the Central Hospital of Akdarya District between 2004 and

2007. 466 infants between the ages of one and twelve months were observed. 

Physical examinations were performed to check for clinical indications of

rickets, which included delayed closure of the big fontanel, rachitic rosary, wide

wrist,  muscular  weakness,  dystrophy,  pale  complexion,  excessive  perspiration,

delayed teething, and psychomotor development. All of the infants were deemed to

be in nearly perfect health. Consequently, the kids were split up into three groups:

Group 1  consisted  of  263 infants  (56.4%) who were  in  good health;  Group 2

consisted of 130 newborns (27.2%) who showed symptoms of rickets; and Group 3

consisted of 73 children (15.6%) who had prenatal nervous system impairment. It

should be mentioned that the levels of calcium and phosphorus, as well as the

amount of the metabolite 25(OH)D3 in children's blood serum, are the primary

markers of phosphorus-calcium metabolism. 

By agreement, serum samples from the children who were examined were

sent  to  the  Santa  Clara  Hospital  laboratory  in  Rotterdam,  the  Netherlands,  to

investigate the level of 25(OH)D3. The biochemical laboratory of Children's City

Hospital No. 1 in Samarkand was used to determine the calcium and phosphorus

content.  

We surveyed 466 healthy children who had not received treatment in the preceding

month  in  order  to  determine  the  risk  factors  for  the  onset  of  vitamin  D

insufficiency in one-year-olds.

Serum 25 (OH) D3 levels were reported to be low in 360 children (77.2%)

and normal in 106 children (22.7%). A thorough clinical evaluation revealed that

15.6% of infants had the effects of prenatal injury to the CPNS nerve system, and

27.8% of children had rickets. CPNS served as a second control group to detect

different premorbid problems of phosphorus-calcium metabolism. Children were

split into two groups based on their levels of the primary vitamin D metabolite.
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75.2% of children in the CPNS group and 68.4% of children in the healthy

group had low 25 (OH) D levels. It was shown that 86.1% of children with rickets

had a propensity toward a deeper deficit of the vitamin D metabolite. In healthy

children, the typical blood serum level of 25(OH)D is -24.7%; in children with

ASD,  it  is  -31.5%;  and  in  children  with  rickets,  it  is  -13.8%.  

Lack of sunshine, dietary variables, prenatal factors,  and other illnesses are the

primary causes and risk factors for the development of rickets, according to the

literature. For multivariate analysis, their significance should thus be considered

and computed.

Childhood  illnesses  are  a  major  factor  in  the  development  of  rickets.

According to  the  research,  respiratory  tract  infections  were  the  most  prevalent

illness across all categories, but they were more prevalent in rickets and ASD. For

IDA, there was no discernible difference between healthy children and ASD, but

for rickets, this signal was three times greater. With the classification of clinical

IDA, we may state that latent vitamin D insufficiency presents as rickets.

When vitamin D shortage is shown in children younger than six months,

mixed feeding is more prevalent in rickets-affected children, whereas breastfeeding

is  helpful  in  healthy  children.  This  helps  determine  if  vitamin D deficiency is

dependent on the kind of feeding. Just 10.5% of healthy youngsters and 12.5% of

children with clinical indications of rickets are on artificial feeding. Of the 141

children, only 74 (52.4%) were breastfed, and 46 (62.1%) of them were healthy,

according to the analysis of absolute markers.  Just 5.4% (4) of rickets-affected

youngsters were on natural feeding, and only 32.4% of them were. Thus, it may be

concluded that one of the most effective ways to avoid rickets is to breastfeed.

The primary risk factors for the development of rickets in young children,

according to a questionnaire survey given to mothers during pregnancy, were iron

deficiency  anemia  (62%),  unbalanced  nutrition  (59%),  low  vitamin  D  intake

(85%), and the mother's young age at the time of the first pregnancy (54%). Only

13.7% of pregnant women had toxicosis,  and less than 50% of cases had both

difficult delivery and low maternal education. 
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The primary risk factors for the development of rickets in young children,

according to a questionnaire survey given to mothers during pregnancy, were iron

deficiency  anemia  (62%),  unbalanced  nutrition  (59%),  low  vitamin  D  intake

(85%), and the mother's young age at the time of the first pregnancy (54%). Only

13.7% of pregnant women had toxicosis,  and less than 50% of cases had both

difficult delivery and low maternal education. 

Children whose mothers had taken long-term ICD throughout pregnancy had

lower  levels  of  calcium  and  phosphorus  (1.93±0.04  and  0.81±0.02  mmol/l,

respectively), according to an analysis of these children's levels. Ca and P levels

were 2.09±0.05 and 0.97±0.01 mmol/l in infants whose mothers did not take ICD,

respectively.  

Children whose  moms used long-term ICD throughout  pregnancy are  likely  to

have lower blood calcium and phosphorus levels in the future.

Low blood 25 (OH) D3 levels and inadequate rickets prophylaxis during the

first year of life are the most significant risk factors for the development of rickets

in  children,  according  to  our  assessment.  Rickets  development  is  significantly

influenced by  a  number  of  factors,  including prior  acute  respiratory  infections

(49.3%), less than 20 minutes of fresh air per day (38.6%), time of birth (autumn-

winter period) (32.4%), perinatal factors (32.1%), and IDA (25.5%). Body weight

greater  than  3500g  and  mixed  feeding  are  less  significant.  9.2%  of  preterm

newborns  were  found,  which may seem like a  small  percentage  at  first,  but  a

further investigation revealed that the prevalence of premature birth in the general

population was really 8.7%.

According to an analysis of postnatal variables, the primary cause of rickets

development in our region was the conventional preventive measures used, which

resulted in a vitamin D deficit in the blood of 77.2% of children. IDA, frequent

colds,  and  autumn-winter  deliveries  were  additional  factors.  Vitamin  D

insufficiency  was  effectively  prevented  by  breastfeeding.  

As previously mentioned, of the 466 children who were tested, 360 (77.2%) had a

vitamin D deficit, 130 (27.2%) had clinical rickets, and 73 (15.6%) had CPNS.
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Diagnoses of asphyxia, persistent intrauterine hypoxia, intracranial birth trauma,

impaired cerebral circulation, and preterm delivery were made for patients with

CPNS in their anamnesis, who frequently had respiratory conditions.

Rickets  were  categorized  using  Lukyanova  Ye.M.,  Antipkin  Yu.G.,  and

Omelchenko L.I. (1991). Of the 84 (64.6%) children with mild rickets, 53 (40.7%)

had an acute course and 31 (23.8%) had a subacute course. Of the 46 children, 130

(35.3%) had moderate rickets, of which 25 (19.2%) had an acute episode and 21

(16.1%)  had  a  subacute  condition.  Examining  children  exhibiting  rickets

symptoms  revealed  that  112  out  of  130  (86.1%)  had  low  serum  25(OH)D3,

including 77 out of 84 (91.6%) during the early stages of the illness. At the height

of rickets development, 35 out of 46 children (76.0%) had vitamin D insufficiency.

Of the 18 (13.8%) children whose blood 25(OH)D3 levels were normal, 7

out of 84 children (8.3%) had the first stage of rickets, and 11 out of 46 children

(23.9%)  had  the  peak  period.  Our  findings  support  the  notion  that  vitamin  D

insufficiency is a significant factor during the early stages of a child's growth, and

that phosphorus-calcium compound deficiencies also contribute during the peak

time.

The accuracy of prenatal risk factor assessment for iron deficiency anemia

was  4.059  (R<0.043),  lack  of  vitamin  D intake  during  pregnancy  was  40.059

(R<0.0001),  and  disordered  eating  during  pregnancy  was  10.064  (R<0.002),

according to statistical correlation analysis of risk factors for the development of

rickets. Therefore, maternal age at 1 pregnancy was not a significant risk factor (up

to 20 years old) at 0.418 (R<0.518).

Iron deficiency anemia was found to significantly increase the risk of rickets

-7.083 (R<0.008), the child's birth time (autumn-winter period) -5.14 (R<0.025),

prenatal  factors  -8.516 (R<0.004),  low exposure  to  fresh air  (no more than 20

minutes)  -9.395  (R<0.002),  and  the  child's  lack  of  vitamin  D-based  rickets

prevention  during  the  first  year  of  life  -4.334  (R<0.037).  

Therefore, prognostic indications include the existence of IDA in the mother, the
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identification of  risk factors  for  the development  of  rickets  during the prenatal

period, vitamin D deficiency during pregnancy, and an imbalanced diet.

 Low environmental exposure, prenatal variables, the child's  birth timing,

and vitamin D prophylaxis are among postnatal factors that can also be used as

predictive  markers  for  the  development  of  rickets.  Premature  delivery,  another

perinatal risk, was considerably more significant in the development of CPNS at

the  same  period.  Furthermore,  rickets  in  children  is  one  of  the  elements  that

contribute to the development of CPNS, suggesting a  connection between both

disorders.

The results of the tests revealed that, among the children with rickets, only

18 (13.8%) had normal  levels  of  25(OH) D3 in  their  blood serum,  while  112

(86.1%) had low levels. In contrast, 23 (31.5%) and 50 (68.4%) of the patients in

the group of  children with ASD had normal and low levels of  this metabolite,

respectively. Serum 25(OH)D3 levels were found to be low in 75.2% of the sample

of healthy youngsters and normal in 24.7% of them.

Of the youngsters, 44.4% had normal calcium and phosphorus levels within

the normal range of blood 25(OH)D3, whereas 16.6% had low levels. Therefore,

we may state that a kid has vitamin D-resistant rickets if their blood 25(OH)D3

level  is  normal  but  their  calcium and phosphorus  levels  are  low.  We did  not,

however, consider such youngsters.  15.1% had normal calcium and phosphorus

levels in the low range of 25(OH)D3. 

Children  with  rickets  had  low  serum  levels  of  calcium  and  phosphorus

(1.99±0.019  and  0.92±0.011  mmol/l,  respectively),  as  well  as  a  low  serum

25(OH)D level of 19.8±1.98 nmol/l. Meanwhile, 25(OH)D levels in children with

CPNS  were  36.7±5.04  nmol/l,  and  their  serum  levels  were  2.22±0.0524  and

1.21±0.044 mmol/l.  Serum calcium and phosphorus  levels  in  the children with

CPNS and rickets  were  1.95±0.04 and 0.88±0.028 mmol/l,  respectively.  These

levels were marginally lower than those in the babies with rickets, and the level of

25(OH)D was 31.7±14.8 nmol/l.
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It  was  also  interesting  to  see  how  the  content  of  the  aforementioned

indicators  correlated with the  youngsters  under  examination.  We employed the

Pearson (r) correlation coefficient to ascertain the association between the blood

concentrations  of  Ca  and  R  and  25(OH)D3.  

According to the research that  were done,  the positive association between the

levels of 25(OH)D3 and calcium in the blood serum (r = -0.82) and phosphorus in

the blood serum (r = -0.87) vanishes in the group of children who have rickets.

Meanwhile, there is still a favorable association (r = 0.71) between the blood

serum  levels  of  calcium  and  phosphorus.  

There was a connection of r = 0.041 between the level of 25(OH)D3 and calcium

in the group of children with rickets and CPNS (Fig. 3.3.11), r = 0.146 between the

level of 25(OH)D3 and phosphorus, and r = 0.505 between the level of phosphorus

and calcium in the blood serum.

Determining the amount of 25(OH)D3 in the blood serum is essential for

establishing the actual causes of rickets in infants within the first year of life in

order to ensure the validity of our findings. Every kid who was tested was split into

two groups based on the  amount  of  25(OH)D3 in  their  blood serum:  group 1

consisted  of  children  whose  blood  serum  levels  were  normal,  and  group  2

consisted of children whose blood serum levels were lower.

There were 22.7% (n=106) youngsters in the first group and 77.2% (n=360)

in the second. The aforementioned data shows that, in relation to the prevalence of

childhood diseases as determined by the level of 25(OH)D in the blood serum, a

significantly higher percentage of children (77.2%) had low levels of 25(OH)D3 in

the blood serum, indicating a  latent  vitamin D deficiency in  the  bodies  of  the

children under examination. Its percentage suggests a connection between CPNS,

iron deficiency anemia, and rickets, as well as the prevalence of co-occurrence of

these  conditions,  the  importance  of  nutrition,  and  the  use  of  preventative  and

therapeutic measures.

Clarifying the connection between risk factors for a child's development of

rickets and the concentration of the primary metabolite of vitamin D3 is of interest.
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The causes of rickets in children with low blood serum levels of 25(OH)D3 include

inadequate vitamin D intake during the first  year  of  life (73.6%; normal level:

52.8%), URVI (45.5%; normal level: 62.2%), and exposure to the environment (up

to 20 minutes) (36.3%; normal level: 46.2%). 

Iron  deficiency  anemia  during  pregnancy  (56.1%;  normal  level:  82%),

inadequate  maternal  vitamin  D intake  during  pregnancy  (84.1%;  normal  level:

88.6%), and irregular diet during pregnancy (53.3%; normal level: 78.3%) are the

main risk factors. We compared the normal and decreased serum 25(OH)D3 levels

using the proportionality test. The Student's t-test critical value table was used to

assess reliability.

Four  important  risk  factors  were  found  out  of  the  ones  the  mother  had

mentioned: Maternal toxicosis during pregnancy Z=1.8 P<0.1; housewife Z=1.2

P<0.5;  difficult  labor  Z=1.46  P<0.2;  iron  deficiency  anemia  during  pregnancy

Z=3.12 P<0.002. The youngster discovered six important risk variables, including:

Low  blood  phosphorus  Z=15.9  P<0.0001;  URVI  Z=1.5  P<0.02;  time  of  birth

(autumn-winter season) Z=1.6 p<0.2; walking in fresh air (less than 20 minutes per

day) Z=1.5 p<0.02; iron deficit in a kid Z=16 P<0.01; vitamin D insufficiency in

the first year of life Z=6.9 P<0.00001. 

Using  statistical  technologies,  two  additional  significant  variables  were

found from these risk factors in children: iron deficiency anemia in a kid P < 0.01

and  lack  of  vitamin  D  prophylaxis  in  the  first  year  of  life  P  <  0.00001.  

The factors causing the high incidence of rickets in children are still relevant today,

even with the notable improvements in the social conditions of children's lives and

upbringing, the widespread promotion of a healthy lifestyle among the populace,

and the rise in the cultural level of parents. 

As  a  result,  it  is  essential  to  increase  parents'  accountability  for  their

children's  health  and  create  radically  new strategies  for  encouraging  a  healthy

lifestyle. Vitamin D insufficiency is a significant factor in preventing rickets in the

complex of steps done to improve the health of young children. We discovered that

77.2%  of  children,  including  27.8%  of  1-year-old  children  with  clinically
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noticeable  rickets,  suffer  from  vitamin  D  insufficiency.  This  suggests  that

conventional rickets prevention measures are insufficiently successful. All of the

children who were tested had their vitamin D deficiency prophylaxis changed, but

we were able to recalculate the 25(OH) D levels in 79 of them.

The children were split into two groups: 466 (83%) of the children in the

first  group  were  protected  against  rickets  using  the  normal  method,  while  79

(16.9%) of the children were protected against rickets using the modified strategy. 

130  youngsters,  or  27.8%  of  the  total,  showed  symptoms  of  rickets.  Rickets

affected 27 children (19.8%) in urban settings and 103 children (37.7%) in rural

ones. 336 (72.1%) of the 466 children exhibited no clinical indications of rickets,

whereas 130 (27.8%) had mild to severe severity despite the usual prevention of

rickets. 

Low blood serum levels of 25(OH)D3 were found in 112 (86.1%) children

exhibiting rickets symptoms, whereas the other children's levels varied within the

normal  range.  Remarkably,  we also  discovered that  248 (73.8%) children who

showed  no  symptoms  of  rickets  had  low  levels  of  the  primary  metabolite  of

vitamin D. It is clear that this was caused by a combination of factors, including

the unique lifestyle and dietary habits of mothers and their children, as well as the

absence of preventative measures. 

Of the 106 (22.7%) children with blood 25(OH)D3 levels within the normal

range, 88 (26.1%) did not exhibit any rickets symptoms, whereas 18 (13.8%) did.

Therefore,  the  high  frequency  of  rickets  and  low  blood  25(OH)D3  levels  in

children  demonstrate  that  conventional  rickets  prophylaxis  is  still  ineffective.  

Mothers' continual job, bad lifestyle, and lack of preventative measures are likely

contributing reasons to the low medical culture.

The  second  group  of  children  (79  children)  underwent  modified  rickets

prevention  using  our  technique,  which  entails  developing  and  implementing  a

method of direct vitamin D3 delivery to each individual kid. Parents, nurses, and

physicians all actively participated in this.  Our supposition was confirmed by an

analysis of the children's condition. In this regard, the district nurse administered
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vitamin D directly to all children in accordance with the following plan: once a

week,  under  the  supervision  of  the  child's  guardian,  4000  ME  of  vitamin  D

(vigantol, Akvadetrim, and devarone) from the age of one month until the end of

the first year (course dose 160,000-180,000 ME).

We chose  to  administer  a  course  of  vitamin D therapy and  reassess  the

amount of the active metabolite of vitamin D in the blood serum of 79 children

after 10–12 weeks in order to allay any concerns. It should be mentioned that 71

(89.8%) of the 79 children who received modified prophylaxis were able to return

their blood serum levels of 25(OH)D3 to normal. Fourteen (17.7%) children had

no  clinical  indications  of  rickets,  whereas  65  (82.2%)  children  had  both  the

beginning and manifestation periods of rickets.  As a result,  following modified

rickets  prophylaxis,  59  (90.7%)  of  the  children  with  rickets  symptoms  had

normalized levels of 25(OH)D3, whereas only 6 (9.2%) had low levels.

In contrast, 12 (89.8%) of the children without rickets symptoms had normal

blood  25(OH)D3  levels,  while  just  1  (7.1%)  had  low  levels.  

The  child's  health,  appetite  and  sleep  patterns  returning  to  normal,  excessive

perspiration during meals stopping, and weight improvement were all noted. The

children's overall health was satisfactory during the examination that followed the

use of preventative measures. There were no reports of drug overdoses or adverse

consequences.

When 25(OH)D3 levels in the blood serum of children with rickets were measured,

112 (86.1%) of the patients had low levels, while 18 (13.8%) had normal levels. 

The average levels of 25(OH)D3 in the blood serum of children with rickets were

18.75±2.76  nmol/l  and  02/l,  respectively,  with  average  values  of  15.23±1.32

nmol/l. Children with rickets and CPNS had blood levels of 25(OH)D3, calcium,

and phosphorus  that  were  17.4±4.24 nmol/l,  1.96±0.05,  and 0.88±0.03 mmol/l,

respectively.  Children  who  received  only  vitamin  D  and  no  extra  calcium

supplements had normal blood levels of calcium and phosphorus (2.48±0.07 and

1.11±0.40 mmol/l, respectively). We treated rickets on an individual basis based on

these findings.
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Vitamin D was prescribed at a dose of 2000 IU/day for children with mild rickets

who had  a  serum 25(OH)D3 level  of  15.23±1.32  nmol/l,  normal  calcium and

phosphorus  levels  of  2.48±0.07  and  1.11±0.40  mmol/l,  respectively.  A

prophylactic dose of vitamin D was administered for 1–1.5 months at a rate of

4000 IU/week until 25(OH)D normalized. The recommended dosage for moderate

to  severe  instances  of  rickets  was  4000  IU  per  day.  The  course  of  treatment

included normalizing 25 (OH) D levels and administering a preventive dose of

vitamin D at a rate of 4000 IU per week for 30 to 45 days. Throughout the duration

of  therapy,  children  were  also  given  0.5  g  of  calcium  preparations  daily  in

calcipenic forms. The vitamin D dosage was raised to 8000 IU per day for one to

one and a half months in rickets patients until the biochemical parameters returned

to  normal  and  the  clinical  symptoms  (sweating,  anxiety,  sleep,  and  appetite

disturbances)  subsided.  Therapeutic gymnastics  and massage are  utilized in  the

intricate  treatment  of  rickets.  All  of  the  children  who  were  followed  showed

positive therapeutic outcomes from the complex therapy of rickets. By the tenth or

twelfth day, the condition had improved, hunger had grown, the huge fontanel's

edges  were  less  pliable,  and  the  autonomic  nervous  system  was  functioning

normally again.  Positive dynamics were only noticed after  two weeks,  and the

recovery  of  motor  functions  and  muscular  tone  was  gradual.  

Children with rickets saw increases in blood serum levels of 25(OH)D3, calcium,

and  phosphorus  of  6.46,  1.5,  and  1.7  times  during  therapy.  Calcium  and

phosphorus levels are 2.97±0.02 mmol/l (R<0.05) and 1.52±0.17 mmol/l (R<0.01),

while the level of 25 (OH) D is 105.49±8.98 nmol/l (R<0.001) in mild rickets and

124.39±14.36 nmol/l in moderate to severe rickets.

The blood serum levels of 25 (OH) D3, calcium, and phosphorus rose considerably

to 131.54±21.14 mmol/l, 2.01±0.21, and 1.83±0.13 mmol/l when children received

vitamin  D  in  addition  to  CPNS.  Therefore,  the  plan  of  giving  vitamin  D

preparations to children with rickets on an individual basis together with calcium

medications  and  general  strengthening  therapy  enabled  a  considerable

improvement  in  treatment  efficacy.  Meanwhile,  there  are  evidence  of
73



spasmophilia,  rickets's  aftereffects,  clinical  manifestations,  and  elevated  blood

25(OH)D3.

       This  makes  it  possible  for  modified  rickets  treatment  to  be  widely

implemented  throughout  the  nation.

LIST OF ABBREVIATIONS

25(ON)D3 – 25-hydroxycholecalciferol (calcitriol)

ATP – adenosine triphosphoric acid

IUI – intrauterine infection

IGC – intragastric complex

ICBI – intracranial birth injury

CP – Cerebral palsy
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IDA – iron deficiency anemia

ICD – iron-containing drugs

CCD – cerebral circulatory disorders

ARVI – acute respiratory viral infection

CPNS – consequences of perinatal damage to the nervous system

P – phosphorus

Ca – calcium

UE – Ultrasound examination

UV lamp – ultraviolet lamp

CHIFH – chronic intrauterine fetal hypoxia

CNS – Central nervous system

ExoEG – exoencephalography
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       Algorithm for examination and treatment of rickets in young children and prevention of the consequences of
rickets

                                                                                                                                    

                                                         

                                                                                                                                            

                                                                                                                           

                                                                                                                                                 

                                                                                                               

                                                                                   

                                                      
                                                                                          

                                                      

Children with rickets

Laboratory tests: serum 25(OH)D3,
Ca and P

Children have normal 
levels of 25(OH)D3

Risk factors: lack of 
vitamin D during 
pregnancy, anemia in the 
mother, irregular diet 
during pregnancy, anemia
in the child, lack of 
sunlight

Moderate severity

Light level Moderate 
degree

Latent deficiency Mild degree Moderate 
degree

Risk factors: lack of vitamin D during 
pregnancy, rickets in children, lack of 
protein, anemia in the mother, irregular 
diet during pregnancy, anemia in the 
childнедостаточное солнеч. облучение  

Treatment: Vitamin
D 2000 IU/day for 
1-1.5 months, then 
a maintenance 
dose of 4000 
IU/week

Treatment: 
Vitamin D 4000 
IU/day for 30-
45 days, then a 
maintenance 
dose of 
4000МЕ/хафта

Sequelae of rickets: hypocalcemic seizures

CPNS + rickets

Treatment: Vitamin 
D up to 8000 IU/day 
for 1-1 month, then 
a maintenance dose 
of 4000 IU/week 



              LITERATURE

1. Ageykin V.V.  Raxit  //  Meditsinskiy nauchnыy i  uchebno-metodicheskiy

jurnal.- №4.- 2001.- S. 23-38

2. Aleksandrova N.I., Xaskel S.B., Skvorsova Z.N., Lavut L.M. Osobennosti

raxita u detey s ensefalopatiey //  Vopr.oxranы mater.i  detstva, 1991.-t.36.-

№6.-s.70

3. Aminzoda  N.X.,  Axmedova  D.I.,  Gafurov  B.G.  Kriterii  kompensatsii

gipertenzionnogo  sindroma  u  detey  pervogo  goda  jizni  s  perinatalnыm

porajeniem sNS // Ros. pediatrich.jurnal.- №4.- 2003.-S.15-18

4. Antipkin  Yu.G.  Antenatalnaya  profilaktika  raxita  vitaminom  D  pri

beremennosti //  Vopr.oxranы mater. i detstva.-  №5. -1984.- S. 33-37

5. Antonov  A.G.  Diagnostika  i  terapiya  kriticheskix  sostoyaniy  u

novorojdennыx  //  V  kn.:  Rukovodstvo  po  bezopasnomu  materinstvu.  M:

Triada-X.- 1998.- S. 344-373

6. Antonov A.G. Prinsipы intensivnoy terapii nevrologicheskix narusheniy u

novorojdennыx  //  V  kn.:  Yu.I.Barashnev  «Perinatalnaya  nevrologiya».-

Nauka 2001.

7. Antipkin  Yu.G.  Patogeneticheskie  aspektы  klinicheskix  proyavleniy  i

narusheniy fosforno-kalsievogo obmena pri  raxite //  Pediatriya.-1986.-№4.-

s.12-16

8. Antipkin  Yu.G.  Differensirovannaya  antenatalnaya  spesificheskaya

profilaktika raxita u detey // Pediatriya 1983. -№2.-s.17-20

9. Antipkin  Yu.G.  Patogeneticheskie  osobennosti  narusheniy  regulyatsii

kalsiy-fosfornogo  gomeostaza  pri  raxite,  sovremennыe  aspektы yego

klassifikatsii,  profilaktiki  i  lecheniya:  Diss.  ….dokt.med.nauk.-  M.,1990.-

360s.

10. Antonov  A.G.,  Plat  X.  Diagnostika  i  terapiya  gipoksii  //

Perinatalnaya patologiya. – M., 1984. –S.111-123

77



11. Antonova  N.P.,  Lazareva  N.P.,  Kalita  N.F.,  Petrova  E.A.

Eksperimentalnoe  issledovanie  vliyaniya  ultrofioletovogo  oblucheniya  na

sostoyanie fosforno-kalsievogo obmena // Vopr.pitaniya.-1990.-№2.-s.41-43

12.  Asadov  D.A.,  Kurbanov  D.D.,  Azimdjanova  M.N.  //  Pediatriya.

Tashkent, 1999.- S.30-32

13.  Asadullaev M.M., Rasulov D.K. Klinika, diagnostika i osobennosti

techenii  perinatalnыx  gipoksicheski-ishemicheskix  ensefalopatiy  //

«Nevrologiya». Tashkent, №4 (16).- 2002.- S. 175-176

14. Askarova  N.K.  Sravnitelnыy  kliniko-katamnesticheskiy  analiz

pokazateley  effektivnosti  lecheniya  ensefalopatii  u  detey  i  polnotы

reabilitatsii v razlichnыx gruppax nablyudeniya // «Nevrologiya». Tashkent,

2003, №2.- S. 39-40

15. Badalyan  L.O.  Perinatalnыe  porajeniya  mozga  //  56-ya  sessiya

obщego sobraniya Akademii meditsinskix nauk SSSR. –M., 1987. –S. 20-22

16. Badalyan  L.O.,  Medvedev  M.I.  Neonatalnыe  sudorogi  //  Jurnal

nevropatol. i psixitr. -1991.- 91:1:- S. 30-34

17. Badalyan  L.O.,  Temin  P.A.,  Nikanorova  M.Yu.,  Medvedev  M.I.

Neonatalnaya  gipokalsiemiya  i  gipokalsiemicheskie  sudorogi  //  Pediatriya,

1991.- s.53-58

18. Bajenova  L.K.,  Kapranova  Ye.I.,  Bayandina  G.N.,  Erdes  S.I..

Detskie bolezni (spravochnik) pod red. Geppe N.A.. M., 1997.- S. 49-55

19. Baklanovoy V.F., Filippkina M.A.  Rentgenodiagnostika v pediatrii.

M., 1988.- t. 2.- S. 250 

20. Baranov A.A. i dr. Bolezni detey rannego vozrasta. M., 1996. -S.48-

69

21. Barashnev  Yu.I.  Gipoksicheskaya  ensefalopatiya:  gipotezы

patogeneza serebralnыx rasstroystv i poisk metodov lekarstvennoy terapii //

Ros.vestnik perinatol.i pediatrii №1. -2002.- S.6-12

78



22. Barashnev  Yu.I.  Gipoksicheski-ishemicheskaya  ensefalopatiya

novorojdennыx;  vklad  perinatalnыx  faktorov,  patogeneticheskaya

xarakteristika i prognoz //  Ros.vest.perinatol.i pediatrii 1996,- 2:- S .29-35

23. Barashnev  Yu.I.  Kompensatsiya  narushennыx  funksiy  sentralnoy

nervnoy  sistemы  i  znachenie  stimuliruyuщey  terapii  pri  perinatalnыx

povrejdeniyax golovnogo mozga novorojdennыx.  //  Ros.vestnik.perinatol.i

pediatrii 1997,  №6.- S. 7-13

24. Barashnev Yu.I.  Perinatalnaya  meditsina  i  invalidnost  s  detstva  //

Akush. i ginekol. 1991, 1: -S. 12-18

25. Barashnev  Yu.I.  Perinatalnaya  nevrologiya.  M:  Triada-X  2001.-

S.640

26. Barashnev  Yu.I.  Perinatalnыe  povrejdeniya  nervnoy  sistemы  u

novorojdennыx.  Rukovodstvo  po  bezopasnomu  materinstvu.  M:  Triada-X

1998. - S.373-432

27. Barashnev  Yu.I.  Prinsipы  reabilitatsionnoy  terapii  perinatalnыx

povrejdeniy nervnoy sistemы u novorojdennыx i detey pervogo goda jizni //

Ros.vestnik perinatol.i pediatrii 1999.- №1.- S. 7-13

28. Barashnev  Yu.I.,  Antonov  A.G.,  Kudashov  N.I.  Perinatalnaya

patologiya u novorojdennыx //  Akush.ginek. 1994.- 4:- S. 26-31

29. Barashnev  Yu.I.,  Bessonova  Yu.V.  Indikatorы  perinatalnыx

povrejdeniy golovnogo mozga ploda i novorojdennogo rebenka //  Akush. i

ginekol. 1997.

30. Barashnev Yu.I.,  Bubnova N.I.,  Sorokina  Z.X.  i  dr.  Perinatalnaya

patologiya golovnogo mozga:  predel  bezopasnosti,  blijayshiy i  otdalennыy

prognoz //  Ros.vestnik perinatol. i pediatrii 1997.- №4.- S. 6-12

31. Barashnev  Yu.I.,  Ozerova  O.Ye.,  Vyaskova  M.G.,  Sorokina  Z.X.

Kompensatornыe vozmojnosti sentralnoy nervnoy sistemы u nedonoshennыx

detey // Akush. i ginekol. 1990.- 11: -S. 49-53

79



32. Barashnev Yu.I., Shilov A.V., Novikov P.V. Diagnostika vitamin D-

zavisimogo raxita u detey //  Vopr.oxranы materinstva i detstva 1980.- t. 25.-

№12.- S. 3-7

33. Bermana R.Ye., Vogana V.K. Rukovodstvo po pediatrii, per. s angl.,

M., 1987.- t. 1.- S. 399

34. Bogolepov N.K. Klinicheskaya exoensefalografiya // Moskva 1979.

35. Bogomaz T.A. Uchebnik « Detskie bolezni» pod red. Gudzenko P.N.

Kiev, 1984.- S. 93-109

36. Bondarenko  Ye.S.  Perinatalnaya  gipoksicheskaya ensefalopatiya  //

Rus.med.jurnal 1998.- 7:4:- S.169-173

37. Bocharova Ye.A.,  Korыtova N.G.,  Trufanova L.V. i  dr.  Problema

ranney  diagnostiki  i  profilaktiki  otdalennыx  posledstviy  perinatalnogo

porajeniya sentralnoy nervnoy sistemы // Ros.pediatrich.jurnal. M., 2003. -

№1.- S. 52-54

38. BurkovaA.S., Volodin N.N. Proekt novoy klassifikatsii posledstviy

perinatalnыx  porajeniy  nervnoy  sistemы  u  detey  1-ggo  goda  jizni  //

Rossiyskiy vestnik perinatol. i pediatrii.- №4.- 2003.- S.40-44

39. Vaychene  N.V.  Fenobarbitalovыy  raxit:  klinika,  lechenie,

profilaktika  //  Tez.dokl.Vsesoyuzn.nauchno-prakt.konferensii.-M.,  1989.-

s.24-25

40. Veltiщev Yu. Ye. Konsepsiya riska bolezni i bezopasnosti zdorovya

rebenka  //Rossiyskiy  vestnik  perinatologii  i  pediatrii.  Prilojenie  k  jurnalu.

Leksiya № 2. M.,- 1994.- S. 85 

41. Veltiщev  Yu.  Ye.,  Kazanseva  L.  3.,  Semechkina  A.  N.

Nasledstvennыe  bolezni  obmena  veщestv  v  knige  «Nasledstvennaya

patologiya cheloveka» pod redaksiey Yu. Ye. Veltiщeva, R. P. Bochkova. M.,

Meditsina, 1992. 

42. Volkov M.V. Bolezni kostey u detey M., 1985.- S. 468 

80



43. Volojin  A.I.,  Petrovich  Yu.A.  Rol  metabolitov  vitamina  D  v

patologii  fosforno-kalsievogo  obmena  //  Patol.  Fiziologiya  i  eksperim.

Terapiya.- 1987.- vыp.5.- s.86-91

44. Volodin  N.N.,  Medvedev  M.I.,  Suvorova  N.D.  Sudorogi

novorojdennыx – semiotika i differensialnaya diagnostika // Jurnal nevrologii

i psixiatrii №11.- 2004.- S.64-69

45. Volodin  N.N.,  MedvedevM.I.,  Suvorova  N.D.  i  dr.  Prospektivnoe

nablyudenie  za  detmi  s  neonatalnыmi  sudorogami  //

Ros.vestn.perinatol.i.pediat. 2000.- 2:- S.42-46

46. Volodina N.N. O roli pitaniya v profilaktike raxita vitaminom D. V

kn: Voronej. Obl. konf. pediatrov mater. Voronej.- 1975.-s.63-64

47. Voronsov I.M. //  Aktualnыe problemы vitaminologii.  –  M..1978.-

S.64-65

48. Voronsov  I.M.,  Korostovsev  D.S.  Novыe  aspektы  metabolizma

vitamina D i sindrom gipokalsiemicheskogo raxita // Pediatriya 1974.-№10.-

s.75-80

49. Vulfsdorf Dj, Nayyar S. Pediatriya // pod red. Dj. Grefa. M., 1997.-

S. 402-456

50. Vyalushkin B.Ya., Serdseva Ye.A., Vyalushkina M.D. Kompleksnoe

differensirovannoe  lechenie  raxita  u  detey.  Zdravooxranenie  Tadjikistana-

1991.-№1.-sje.29-32

51. German  D.G.,  Yanakevich  Ye.B.  Znachenie  exoensefalografii  v

kompleksnom  issledovanii  bolnыx,  stradayuщix  raxitom  //  Simpozium

sos.stran po det.nevrologii – M. -1981.-s.95-96

52. Gertner  D.  //  Endokrinologiya/  Pod red.  N.Lavina:  Per.  s  angl.  –

M.,1999.-s. 480-516

53. Gracheva A.N. Nekotorыe aspektы patogeneza raxita // Pediatriya.

1977.-№8.-s.77-80

54. Grigoreva  N.K.  Profilaktika  i  vosstanovitelnoe  lechenie  raxita  i

raxitopodobnыx zabolevaniy // Jurnal «Russkiy Vrach», 2004.
81



55. Gudzenko P.N. Detskie bolezni  Kiev, 1984.- S. 93 

56. Gulyamova D.N. Klinika, differensialnaya diagnostika i podxodы k

terapii  sudorojnыx  sostoyaniy  u  detey  rannego  vozrasta.  Avtoreferat

diss….kand med. nauk. Tashkent, 2002.- S.22

57. Dannidjen  M.Dj.,  Makintosh  V.B.,  Ford  Dj.A,  Robertson  I.

Narusheniya  obmena  kalsiya.  Pod  redaksiey  D.Xita  i  S.Dj.Marksa:  Per.  s

ang.- M., 1985.- S. 151-181

58. Davыdovskiy I.V. Obщaya patologiya cheloveka -M., 1969.-s.15-21

59. Demin V.F. K voprosu o raxite (po povodu stati Ye.V.Neudaxina i

V.A.Ageykina «Spornыe teoreticheskie i prakticheskie voprosы raxita u detey

na sovremennom etape») // Pediatriya №4.-  2003.- S. 104-107

60. Demin V.F. Leksii po pediatrii.  Patologiya novorojdennыx i detey

rannego vozrasta.  Pod red.  V.F.Demina i  S.O. Klyuchnikova – M.,  2001.-

S.39-53

61. Demin  V.F.  Narushenie  fosforno-kalsievogo  obmena  u  detey

rannego vozrasta// Meditsinskaya gazeta.- №13-20.2.-2004. -s.8-9 

62. Dombrovskaya  Yu.F.  Vitaminnaya  nedostatochnost  u  detey.  M.,

1963.- S.312

63. Drujipina  L.V.  Profilaktika  raxita  u  detey  //  Voprosы oxranы

materinstva i detstva 1979. -t. 24.- №8.- S. 49-52

64. Dudel, Dj., Ryuegg N. i dr. «Fiziologiya cheloveka»; V 4–x tomax.

Moskva, «Mir» 1985.- tom 1.- S.266.

65. Yergalieva A.A., Tajibaeva Sh.S., Konakbaeva Z.K., Ashikova R.S.

Diagnosticheskaya  sennost  opredeleniya  soderjaniya  kalsiya  i  fosfora  v

sыvorotki  krovi  pri  izuchenii  raxita.  V  kn:  voprosы pitaniya  zdorovogo  i

bolnogo rebenka. Alma-Ata. – 1980.- s.117-120 

66. Zaprudnov A. M., Grigorev K.I. Raxit u detey. M., 1997:58

67. Zayseva  G.I.  Nekotorыe voprosы klinicheskoy diagnostiki  raxita//

Trudы instituta (2 moskov.med.inst.) 1976.-t.67 Pediatriya №15.s.230-233

82



68. Zaprudnov A.M., Grigorev K.I. Vitamin-D-zavisimыe sostoyaniya //

Bud zdorov,malыsh! — M.: Russkiy vrach. 2003. — S. 35—40. 

69. Zaprudnov A.M., Grigorev K.I. Raxit u detey //  Ros.med.jurnal. tom

5.- №19.- 1997

70. Zaprudnov A.M., Grigorev K.I. Raxit u detey. M., 1998.- S.80

71. Izmaylova T.D., Petrichuk S.V., Ageykin V.A., Kuznesova Ye.Yu.,

Nikodimova  S.A.  sitoximicheskaya  morfometriya  limfotsitov  v  otsenke

adaptatsii  detey  s  perinatalnыm  porajeniem  sNS  //   Ros.pediatricheskiy

jurnal.- №4 - 2004g.- S.4-6

72. Ilenko  L.I.,  Zubareva  Ye.A.,  Xolodova  I.N.,  Davыdova  A.V.

Sovremennыe  podxodы  k  diagnostike  i  lecheniyu  gipoksicheski-

ishemicheskix  porajeniy  sNS  u  donoshennыx  detey  pervogo  goda  jizni  //

Pediatriya – M., 2003.- №2.- S. 87-92

73. Isaevoy L.A.  Detskie bolezni. M., 1986- S. 189 

74. Kapranova Ye.I. K voprosu o raxite // Ross. pediatr. jurnal. —2003.

— № 6. — S. 39—42. 

75. Kazeev A.V. O klassifikatsii raxit // Pediatriya.-1990.- №7.-s.74-76

76. Klassifikatsiya  perinatalnыx  porajeniy  nervnoy  sistemы u

novorojdennыx (metodicheskie rekomendatsii).  M: VUNMS MZ RF, 2000.-

S.40

77. K itogam diskussii po povodu klassifikatsii raxita.  Pediatriya,1991.-

№7.- s.106-107

78. Korovina N.A. Zaxarova I.N. Sovremennыe podxodы k profilaktike i

lecheniyu narusheniy fosforno-kalsievogo obmena u detey. – M., 2000.-s.27

79. Korovina  N.,  Zaxarova  I.,  Cheburkin  A.  Vitamin  D-defitsitnыy

raxit // Meditsinskaya gazeta №4 – 24. 1. 2001.-  S.8

80. Korovina N., Zaxarova I., Cheburkin A. Lechenie raxita preparatami

vitamina D// Pediatriya.-2000.-№5.-s.78-83

81. Korovina N.A., Zaxarova I.N. Profilaktika raxita u detey // Lechaщiy

vrach.  №1.-  2004.- S. 56-58
83



82. Korovina N.A., Zaxarova I.N., Cheburkin A.V. Narushenie fosforno-

kalsievogo obmena u detey. M., 2005: 70

83. Korovina  N.A.,  Zaxarova  I.N.  Raxit  i  yego  korreksiya  u  detey//

Mejdunar. jurn.med.praktiki.- 2000.- №11.- s.58-60

84. Korovina  N.A.,  Zaxarova  I.N.,  Zaplatnikov  A.L.  Profilaktika

defitsita vitaminov i mikroelementov u detey. M.-  1999.-  S.55

85. Korovina  N.A.,  Cheburkin  A.V.,  Zaxarova  I.N.  Profilaktika  i

lechenie raxita u detey. – M., - 1998.- S.28

86. Kotova  S.M.,  Karlova  N.A.,  Maksimseva  I.M.,  Jorina  O.M.

Formirovanie skeleta u detey i podrostkov v norme i patologii // SPb., 2002.-

S.49

87. Krыjanovskiy G. N. Patologicheskie sistemы v deyatelnosti sNS //

Vest. Ros. Akad. med.nauk. 2002. - № 6.- S. 18–23.

88. Kulakov V.I., Barashnev Yu.I. Perinatalnaya patologiya: istoki i puti

snijeniya. //  Akush.i ginekologii.- 1994. - 6:- S.3-7

89. Ladodo K.S., Barashnev S.M., Lugovskaya R.K. i dr.// Pediatriya. –

1983.-№12.- S.36.

90. Lebedev B. V., Barashnev Yu. I., Yakunin Yu. A. Nevropatologiya

rannego detskogo vozrasta. M., Meditsina.- 1981.

91. Lobanova  L.V.  Doplerografiya  v  diagnostike  i  prognoze

gipoksicheskix porajeniy golovnogo mozga u donoshennыx novorojdennыx //

Ros.vestnik perinatologii i pediatrii. - №4-  2001.- S.21-24

92. Lourens  D.R.,  Benitt  P.N..  Klinicheskaya  farmakologiya  Moskva,

«Me-

ditsina» t. 2.- 1991.- S.700.

93. Lukyanova  Ye.  M.,  Antipkin  Yu.  G.,  Omelchenko  L.  I.  Raxit  i

raxitopodobnыe zabolevaniya u detey // Doctor.- №3.-2002.- S. 9-15. 

94. Lukyanova Ye.M. i dr.  Profilaktika i lechenie raxita u detey rannego

vozrasta // Metodicheskie rekomendatsii. M., 1990

84



95. Lukyanova L.D. Sovremennыe problemы gipoksii // Vestn.RAMN.-

2000.- №9.-  S.3-12

96. Lukyanova Ye. M., Spirichev V.B. Ivanov S.M. i dr. // BME.- 1984.-

izd.3-ye. – t.22.- s.19-24

97. Lukyanova  Ye.  M.,  Antipkin  Yu.  G.,  Omelchenko  L.  I.,

Apuxovskaya L.I.  O diagnostike  vitamin  D-defitsitnogo  raxita  //Pediatriya

1988.-№3.-s.15-20

98. Lukyanova  Ye.  M.,  Antipkin  Yu.  G.,  Omelchenko  L.  I.  Kliniko-

patogeneticheskie aspektы klassifikatsii raxita// Pediatriya 1988.-№1.-s.87-91

99. Lukyanova  Ye.  M.,  Antipkin  Yu.  G.,  Omelchenko  L.  I.  O

sovremennoy klassifikatsii raxita u detey (v otvet na diskussiyu)// Pediatriya

1991.-№7.-s.103-105

100. Mazurin A.V., Voronsov I.M. Propedevtika detskix bolezney // SPb.,

1999.-  S.281-315

101. Malsev  S.V.  Vitamin  D-zavisimыy  raxit  (klinika,  diagnostika,

lechenie).  Aktualnыe problemы vitaminologii //  Tezisы Vsesoyuz.konf. M.,

t.2.- 1978.- S.79-80

102. Malsev S.V., Arxipova G.R. K voprosu o prichinax raxita u detey

rannego vozrasta // Kazan.med.jurnal 1979.-t.60.-№50.-s.55-59

103. Malsev  S.V.,  Saidova  M.V.,  Shakirova  E.M.  Sostoyanie

vegetativnoy nervnoy sistemы i fosforno-kalsievogo obmena u detey rannego

vozrasta // Voprosы oxranы materinstva i detstva.- 1991.-  t.36.- №3.- S. 75

104. Malsev S.V. // Kazan.med.jurnal.- 1997.-№5.-s.321-328

105. Malaxovskiy  Yu.Ye.,  Pedanova  Ye.A.  Kommentarii  k  state

Ye.V.Neudaxina  i  V.A.Ageykina  «Spornыe  teoreticheskie  i  prakticheskie

voprosы raxita  u  detey na sovremennom etape» //  Pediatriya.  –  M.,2003.-

№4.- s.113-114

106. Mamatkulov B. Zabolevaemost raxitom detey pervogo goda jizni i

vliyanie na nee nekotorыx sotsialno-gigienicheskix faktorov. Trudы molodыx

uchenыx medikov Uzbekistana t.6 ch. 2, Tashkent 1975. s.407-408
85



107. Markova S.V., Kalinicheva V.I. Pediatricheskaya farmakologiya.- L.,

1980.-s.440

108. Mashkovskiy M.D. Lekarstvennыe sredstva, 2 toma, M. Meditsina,

S 688.

109. Mogoryanu P.D., Pshenko L.G. Fenobarbital-indutsirovannыe formы

raxita // Pediatriya 1980.-№7.-s.72-73

110. Mogoryanu  P.D.,  Pshenko  L.G.  Profilaktika  i  lechenie  raxita

vitaminom D //  Pediatriya.- 1981.- №1.- S. 67

111. Mogoryanu  P.D.  Rannie  formы  raxita  i  rol  fenobarbital-

indutsirovannoy  gipokalsiemiey  v  ix  proisxojdenii:  Avtoref.diss.  ….

kand.med.nauk.- Kishinev, 1989.- s.45

112. Mogoryanu P.D. Diagnostika i lechenie pozdnix form raxita u detey

v  poliklinicheskix  usloviyax  //  Aktualnыe  voprosы  klinich.  i  teoretich.

meditsinы.- Kishinev 1991. s.86-88

113. Muxamedova  X.T.  Kliniko-nevrologicheskaya  xarakteristika

novorojdennыx,  perenesshix  perinatalnuyu  gipoksiyu  //  Jurnal

«Nevrologiya»,2004.- 1(21).-  S.14-17

114. Muxamedova X.T., Shamsiev F.S. // Pediatriya. – Tashkent, 2000.-

№2-3.- S.161-163

115. Narsissov R.I. Pediatriya. 1998.- №4.- S. 101-105

116. Neudaxin  Ye.V.,  Ageykin  A.V.  Spornыe  teoreticheskie  i

prakticheskie voprosы raxita u detey na sovremennom etape // Pediatriya. —

2003. — № 4. — S. 95—98.

117. Novikov  P.V.  Raxit  i  raxitopodobnыe  zabolevaniya  u  detey:

profilaktika,  preventivnaya  terapiya  (leksiya  dlya  vrachey).  –  Prilojenie  k

jurnalu Ros.vestnik perinatol. i pediatrii. – M. 1998.- S.60

118. Novikov P.V. Raxit i nasledstvennыe raxitopodobnыe zabolevaniya

u detey. M., 2006: 336

86



119. Novikov  P.V.,  Shilov  A.V.,  Storojev  V.L.  Vitamin  D  v  terapii

raxitopodobnыx  zabolevaniy  u  detey  //  Teoreticheskaya  meditsina  i

pediatricheskaya praktika.- M.- 1981. – vыp.16.- s.172-179

120. Novikov  P.V.  Kliniko-bioximicheskie  variantы vitamin  D-

rezistentnogo raxita u detey i kriterii differensialnoy diagnostiki // Teoretich.

meditsina i pediat.praktika.- M.-1981.-№16.-s.89-97

121. Nyuman U., Nyuman M. Mineralnыy obmen kosti. Per.s angl. – M.

1961. -S.270

122. Omelchenko  L.I.,  Antipkin  Yu.G.  K  voprosu  ob  organizatsii

profilaktiki  vitamin  D-defitsitnogo  raxita  u  detey  s  vыsokim  riskom

zabolevaniya  //  Sotsial.gigiena,  org.zdravooxraneniya  i  istoriya  meditsinы.

Kiev, 1988.-№19.- S.51-53

123. Omelchenko  L.I.,  Traverse  G.M.,  Apuxovskaya  L.I.  Nekotorыe

osobennosti  kalsiy-fosfornogo  obmena  i  voprosы  profilaktiki  raxita  u

nedonoshennыx detey // Pediatriya, akusherstvo i ginekologiya. 1985.- №5.-

S. 22-24

124. Palchik A.B. Pediatriya. 1998.-  №5.- S.29-34

125. Pavlova M.N., polyakov A.N. Patomorfologicheskaya xarakteristika

kostnoy tkani  pri  vrojdennom vitamin D-rezistentnom raxite  //  Genetika v

ortopedii. – M.- 1982.- s.38-39

126. Petryaseva  A.T.  O  raxite,  patogeneze,  terapii  i  oslojneniyax  //

Pediatriya.  1986.- №9.- S. 67-68

127. Plyaskova L.M.,Papayan A.V., Zinchenko L.V.  Vrojdennыy vitamin

D-zavisimыy raxit  //  Voprosы oxranы materinstva  i  detstva.-   t.25.-  №2.-

1980.-  S. 65-68

128. Popov S.V. Sostoyanie serebralnogo krovotoka i yego vzaimosvyaz s

nekotorыmi pokazatelyami gemodinamiki u novorojdennыx s gipoksicheski-

ishemicheskoy ensefalopatiey // Ros.vestnik perinatalogii i pediatrii.- 2003.-

№2.- S. 51-52

87



129. Profilaktika  i  lechenie  raxita  u  detey  rannego  vozrasta:

metod.rekomendatsii.  Pod  red.  Ye.M.Lukyanovoy  i  dr.  M.:  MZ  SSSR.

1990:34

130. Rasulov A.S., Sharipov R.X., Dilmuradova K.R., Mavlyanova V.D.,

Xatamov  F.D.,  Chalyan  V.O.,  Irbutaeva  L.T.  Rol  i  znachenie  novoy

programmы po  profilaktike  raxita  i  anemii  u  detey  pervogo  goda  jizni  v

optimizatsii poslediplomnogo obrazovaniya pediatrov //Pediatriya.-Tashkent.-

2002.- №2.- s.77-81

131. Rasulov  A.S.  i  soavt.  Reabilitatsiya  detey  pervogo  goda  jizni  s

raxitom  i  anemiey  //  International  journal  on  immunareabilitation.  April,

2001, Volume 3, 170

132. Romanyuk F.P., Alferov V.P., Kolmo Ye.A. i dr. Raxit (posobie dlya

vrachey). — SPb., -2002.- s.61

133. Rыvkin  A.I.  Rol  nekotorыx  sotsialnыx  faktorov  v  vozniknovenii

raxita u detey pervogo goda jizni.  Tezisы dokladov Vsesoyuznoy nauchno-

prakticheskoy konferensii. M., 1987g. s.64

134. Rыvkin A.I.  Kompleksnaya otsenka riska vozniknoveniya raxita u

detey pervogo goda jizni. // Pediatriya M.- 1985.- s.13-14

135. Samsыgina  G.A.  Gipoksicheskoe porajenie  sNS u  novorojdennыx

detey: klinika, diagnostika, lechenie. Pediatriya №5 - 1996.

136. Samsыgina G.A. Po povodu stati Ye.V.Neudaxina i V.A.Ageykina

«Spornыe  teoreticheskie  i  prakticheskie  problemы  raxita  u  detey  na

sovremennom etape»// Pediatriya.-№4.- 2003.- s.107-108

137. Samuels M. Nevrologiya // Praktika Moskva, 1997. S. 638.

138. Sapa I.Yu. Perinatalnaya ensefalopatiya u detey 

139. Svyatkina  K.A.  Aktualnыe  voprosы raxita  //   Voprosы oxranы

materinstva i detstva.- 1979. t. 24.-  №5.- S. 3-6

140. Svyatkina  K.A.  Reshennыe  i  nereshennыe  voprosы  raxita

//Kazan.med.jurnal, 1984.-t.65.-№2.-s.81-85

88



141. Serdseva Ye.A. Raxit u detey// Zdravooxranenie Tadjikistana, 1986.-

№3 (204).-s.11-16

142. Snetkov A.I., Berejnoy A.P. Ultrazvukovaya otsenka kostnoy tkani u

detey  s  raxitopodobnыmi  zabolevaniyami  //  Ortopediya,  travmatologiya  i

protezirovanie.- 1991.- №2.- S. 25-28

143. Spirichev V.B.,  Barashnev Yu.I.  Vrojdennыe narusheniya obmena

vitaminov. M.,1977.

144. Spirichev V.B. Novыe dannыe ob obmene i mexanizme deystviya

vitamin D i ix prakticheskie aspektы// Kazanskiy med. jurn., 1976.-t.57.-№5.-

s.406-419

145. Spirichev  V.B.  Vitaminы,  vitaminopodobnыe  i  mineralnыe

veщestva. M.: KRKA, 2004: 250

146. Spirichev V.B. Patogenez i profilaktika raxita v svete sovremennыx

predstavleniy ob obmene i  mexanizme deystviya vitamina D //  Pediatriya.

1977.- №12.- s.69-72

147. Spravochnik  Vidal  Lekarstvennыe  preparatы v  Rossii.  M.  Astra-

      FarmServis, 2003.- S. 1488.

148. Strukov V.I. Raxit u nedonoshennыx detey. Penza, 1999. s.28

149. Strukov  V.I.,  Radchenko  L.G.,  Kamardina  L.V.,  Deryabina  G.P.,

Balashova G.A., Mitrofanova A.V., Щetinina L.I., Ulanova T.Yu., Fedirko

S.L.  Kliniko-metabolicheskie  osobennosti  raxita  u  detey,  rodivshixsya  ot

materey s osteopenicheskim sindromom // Pediatriya M.-2004. - №5.- s.24-26

150. Studenikin V.M. Raxit nedonoshennыx detey // Voprosы sovremen.

pediatrii.- 2002.- T.1.- №2.- S.46-49

151. Studenikin V.M. Po povodu stati Neudaxina Ye.V. i Ageykina V.A.

«Spornыe  teoreticheskie  i  prakticheskie  voprosы  raxita  u  detey  na

sovremennom etape»//Pediatriya M., 2003.-№4.-s.110-111

152. Studenikin V.I. // Detskiy doktor.- 2000. №4.-s.43-46

153. Studentkin M.Ya., Kyuls Yu.,  Eggers G. Perinatalnaya patologiya.

Moskva     «Meditsina», 1984.
89



154. Tatochenko  V.K.,  Chumakova  O.V.  K  diskussii  o  raxite  v  state

Neudaxina Ye.V. i  Ageykina V.A. «Spornыe teoreticheskie i  prakticheskie

voprosы raxita u detey na sovremennom etape» // Pediatriya.-M.,2003.-№4.-

s.112

155. Tatochenko V.K. Pediatru na kajdыy den (Kratkiy spravochnik po

lekarstvennomu lecheniyu).- M., 1997. -.s.17-20

156. Tajibaev Sh.S., Servetnik-Chalaya G.K., Yergalieva A.A. i dr. Rol

faktora pitaniya v patogeneze raxita // Nauchnыe osnovы pitaniya zdorovogo

i  bolnogo  cheloveka.  T.1.  Mater.1  Vsesoyuznoy  konferens…  Alma-Ata,

1974.s.296-298

157. Tur A.F. Raxit.- L.1966, S.169

158. Usov I.  N.,  Stankevich Z.  A.  Raxit  u  detey  (patogenez,  lechenie,

profilaktika).- Mn.: Belarus, 1980.- S.111 

159. Filatov N.F. Semiotika i diagnostika detskix bolezney. M., 1949.

160. Xertl  M.  Differensialnaya  diagnostika  v  pediatrii.  Moskva.  «Me-

ditsina» 1990, -tom 1.- S549. 

161. Xasanova  S.S.  Kliniko-patogeneticheskie  osobennosti  i  lechenie

gipoksicheskix porajeniy mozga u novorojdennыx.  Avtoreferat diss….kand

med. nauk. Tashkent. – 2002.- S. 17

162. Saregorodseva A.V. Sovremennыe vzglyadы na problemu raxita u

detey// Pediatriya.M.- 2007.- №6.- s.102-106

163. Chugunova O.V., Romanyuk F.P., Alferov V.P. Nekotorыe aspektы

profilaktiki i lecheniya raxita // Pediatriya.- M., 2004.-№6.-s.77-80

164. Chumakova  O.V.,  Kartamыsheva  N.N.  Sovremennыe  metodы

lecheniya osteopenii // Pediatricheskaya farmakologiya. — 2003. — T. 1, №

1. — S. 50—53

165. Chetvertakova  Ye.P.  Patogenez  raxita  i  osnovnыe  prinsipы

profilaktiki i lecheniya (kratkoe uchebnoe posobie). Chita.-1972.- s.19

166. Shabalov N.P. Detskie bolezni. – SPb, 1997

167. Shabalov N.P. Detskie bolezni. – SPb., 2002. T.1, S.224-247
90



168. Shabalov  N.P.  Neonatologiya  t.1  Sankt-Peterburg  «Spesialnaya

literatura» 1997.

169. Shabalov N.P. Raxit: diskussionnыe voprosы traktovki // Pediatriya

№4.- 2003.- S. 98-103

170. Shakirova  E.M.,  Pereverzeva  O.G.  Obespechennost  vitaminom  D

nedonoshennыx  detey  i  sostoyanie  fosforno-kalsievogo  obmena  pri

razlichnыx vidax vskarmlivaniya i profilaktiki raxita // Vopr.pitaniya 1990.-

№2.- S .37-41

171. Yunusova  G.I.,  Avanesyan  S.G.  Nablyudenie  i  lechenie  detey  s

perinatalnoy  ensefalopatiey  v  pozdnem  vosstanovitelnom  periode  v

ambulatornыx usloviyax. // Jurnal «Nevrologiya» 4(16), 2002.- S. 194-195

172. Yasыk G.V. Rukovodstvo po neonatologii. Moskva, 1998.

173. ACOG Committee Opinion Number 138 - April 1994, published in

the  International  Journal  of  Gynaecology  and  Obstetrics  45:303-304  [54],

reaffirmed 2000, and listed as current in OBSTETRICS & GYNECOLOGY,

February 2002 

174. Agurell S. et al. Plasma levels of diazepam after parenteral and rectal

administration in children. Epilepsia 1975; 16: 277- 283.

175. Autret E. et al. Double-blind, randomized trial of diazepam versus

palcebo for prevention of recurrence of febrile seizures. J Pediatr 1990; 117:

490-494.

176. Balsan S. Inborn Error of vitamin D metabolism. – Hanover, 1983.-

P.389-392

177. Banco  L.,  Veltri  D.  Ability  of  mothers  to  subjectively  assess  o)

presence of fever in their children. Am J Dis Child 1984; 108: 976-978.

178. Vertin L.,  Pons G.,  d’Athis P. et  al.  A randomized, double–blind,

multicentre  controlled  trial  of  ibuprofen  versus  acetaminophen  and

placebo  for  symptoms  of  acute  otitis  media  in  children  //.  Clin.

Pharmacol. 1996. Vol. 10. P. 387–392.

179. Buhrmeister A. Lehrbuch fur Kinderneilkunde.- Berlin, 1980.
91



180. Bronner F. // Amer. J. clin. Nutr. -1976. – Vol.28.- P.1307-1314

181. Callenbach J., Sheehan M., Abramson A. et al. // J. Pediat. – 1981. –

Vol.98.- P. 800-805

182. Camfield P.R.et  al.  The first  febrile  seizure-antipyretic  instruction

plus either phenobarbital or placebo to prevent recurrence. J Pediatr 1980; 97:

16-21.

183. Chesney R. W., Rossen J. F., Hanstra J. A. et al.// Hormonal Control

of Calcium Metabolism.- Amsterdam, 1981, - P. 252-260

184. Cortey  A.  Cerebral  hypoxic  and  ischemic  dantage  in  newborn

infants;  cellular  mechanism  and  role  of  excitatory  aminoacid.  Arch  de

Pediatrie 1995, 2:12 1192-1199

185. Deborah G. Hirtz / Febrile Seizures / Pediatrics in Review, Vol. 18,

No 1, pp 5-8

186. Deniz Gungor, Ilke Biger, Rob Rodrigues Pereira, Alisher S.Rasulov

e.a.  Prevalence  of  vitamin D deficiency in  Samarkand,  Uzbekistan //  J  of

Nutritional 2008; 000 (000): 1-9

187. DeMarini S.,  Tsang R.S. Neonatal-Perinatal Medicine. Vol. 2. Ed.

A.A.Fanaroff, R.J.Martin.- Mosby, 2002. P. 1376-1391

188. Dianese G. Prophylactic diazepam in febrile convulsions. Arch Dis

Child 1979; 54: 244-245.

189. Eastwood J. et al. // Lancet.- 1979.- Vol.1. – P. 1137.

190. Farwell  J.  R.  et  al.  Phenobarbital  for  febrile  sezirues  effects  on

intelligence and seizure recurrence. New Engl J Med 1990; 322:364-369.

191. Fenichel G.M. Neonatal Neurology. Churchill Livingston, New York

1990

192. Fischer PR, Rahman A, Cimma JP, et al. Nutritional rickets without

vitamin D deficiency in Bangladesh. J Trop Pediatr 1999;45:291-3.

193. Foldes J., Balena R., Parfitt A.M., Kleerekoper M.// Bone. – 1991.-

Vol.12, №2.- R. 67-71 

92



194. Fox A.T., Du Toit G., Lang A., Lack G. Food allergy as a risk factor

for nutritional rickets. Pediatr. Allergy Immunol. 2004; 15 (6): 566-569

195. Frances Cowan et al. Origin and Timing of Brain Lesions in Term

Infants with Neonatal Encephalopathy.  The Lancet, Vol.361, Issue 9359,1

March, 2003 pages 736-742 

196. John  M  Pettifor     Nutritional  rickets:  deficiency  of  vitamin  D,

calcium, or both? the conference "Vitamin D and Health in the 21st Century:

Bone and Beyond," held in Bethesda, MD, October 9–10, 2003.

197. Harrison  H.,  Harrison  H.  //  Disorders  of  Calcium and  Phosphate

Metabolism in Childhood and Adolescence.- New York, 1979.-P.147-257

198. Herranz  J.  L.  et  al.  Effectiveness  and  toxicity  of  phenobarbital,

primidone,  and sodium valproate  in  the  prevention  of  febrile  convulsions,

controlled by plasma levels. Epilepsia 1984; 25:89-95.

199. Hohjo M. et al. A clinical study on the effectiveness of intermittent

therapy with oral  diazepam syrupus for  the prevention of  recurrent  febrile

convulsions: a preliminary report. Brain Develop 1986; 8: 559-560.

200. Infantile spasms and West syndrome. Ed. Dulac 0., Chugani H. N.,

Bernardina B. D., 1994, London.

201. Knudsen F. U. Effective long-term diazepam prophylaxis in febrile

convulsions. J Pediatr 1985; 106: 487-490.

202. Lapatsanis P. // Pediatrician. – 1982. – Vol.11. – P. 110-119

203. Lombroso S. T.  Neonatal  seizures: a clinician's overview. Brain &

Development, 1996, V. 18, p. 1-28.  

204. Martin L.G., Brambrink A.M., Lehmann C. et al. Hypoxya-ischemia

causes  abnormalities  in  glutamate  transporters  and  death  of  astroglia  and

neurons in newborn striatum. Annals of Neurology. 1997: 42:3: 335-348

205. Minagawa K. et al. A pharmacokinetic study on the effectiveness of

intermittent oral diazepam in the prevention of recurrent febrile convulsions.

No To HaIDAtsu 1985; 17: 162- 167.

93



206. Mustafa A., Bigras J.L., McCrindle B.W. // Can.J. cardiol.- 1999.-

Vol. 15, №6.- R. 669-701

207. Murphy J. Febrile seizures. In: Handbook of Pediatric Epilepsy. (eds)

J. Murphy, F. Dehkhaigani. New York, Dekker 1993; 145-156.

208. Myers RE (1972) Two patterns of perinatal brain damage and their

conditions of occurrence.  American Journal of Obstetrics and Gynecology

112:246-276.30.

209. Narchi Y., Kulaylat N., Jamil M.El. Arch. Dis. Child. 2001. Vol.84,

№ 6. P. 501-503

210. Newton  R.  W.  Randomized  clinical  trial  on  phenobarbitone

andvalproate in febrile convulsions. Arch Dis Child 1988; 63: 1189-1191.

211. Pettifor J.M. Nutritional Rickets: deficiency of vitamin D, calcium or

booth. Am. J. Clin. Nutr. 2004: 80 (6 Suppl.): 1725S-1729S

212. Pettifor J.M. Ind. J Med Pes 127: 2008:245-249

213. Rosman  N.  P.  Evaluation  and  management  of  febrile  seizures.

Current opinion in pediatrics 1989; 1: 318-323.

214. Robinson P.D., W Högler, M E Craig, C F Verge, J L Walker, A C 

Piper, H J Woodhead, C T Cowell, G R Ambler // The re-emerging burden of 

rickets: a decade of experience from Sydney archives of Disease in Childhood

2006;91:564-568

215. Rubih L.P. // Averys Diseases of the Newborn. / Ed. H.W. Taeusch,

R.A. Ballard. – W.B. Sauders Company, 1998.-P.1189-1206

216. Ternkin O.The falling sicknes, a history of epilepsy from the greeks

to the beginning of modern neurology. Baltimore: John Hopkins Press 1924.

217. Thacher T.D.  Fischer P.R.   Pettifor J.M.  The usefulness of clinical

features  to  identify  active  rickets    Annals  of  Tropical  Paediatrics:

International Child Health, Volume 22, Number 3, September 2002 , pp. 229-

237(9)

94

http://www.ingentaconnect.com/content/maney/atp;jsessionid=gmg8f7na7ngen.alice
http://www.ingentaconnect.com/content/maney/atp;jsessionid=gmg8f7na7ngen.alice


193.Thacher TD, Fischer PR, Pettifor JM, Lawson JO, Isichei C, Chan GM. 

Case-   control study of factors associated with nutritional rickets in Nigerian 

children. J Pediatr 2000;137:367–73

218. Thorn  1.  Prevention  of  recurrent  febrile  seizures:  intermittent

prophylaxis  with  diazepam  compared  with  continious  treatment  with 

phenobarbital.  In:  Febrile seizures,  (ed) K. Nelson,  J.  Ellenbe.  New York,

Raven Press 1981; 119-126.

219. TokiIDA A., Nittono H., Mort T., Maruyama T. et al. // Acta Pediatr.

Scand. – 1991.- Vol. 80, № 6-7. – R.634-639

220. Trimble  M.  R.  et  al.  Antiepileptic  drugs,  cognitive  function  and

behavior in children. Clev Clin MedJ 1989; 56: suppi. 1: 140-146.

221. Varvarigon A., Vagenakis A.G., Marci M. at al. Prolactin and growth

hormone in perinatal asphyxia. Biology of the neonate 1996; 69:2: 76-83

222. Voipe J.  J.  Neurology of  the  Newborn — Saunders. Philadelphia,

1981.

223. Wallace  S.  The child  with  febrile  seizures.  London,  John  Wright

1981; 182.

224. Wallace S„ Smith J. A. Recurrence of convulsions in febrile children

on no anticonvulsant. Adv. in Epileptology. New York, Raven Press 1981;

499-502.

225. Wolf S. M., Forsythe A. Epilepsy and mental retardation following

febrile seizures in childhood. Acta Pediatr Scand 1989; 78:291-295.

226. Wolf, Solar. sit. Po: Gladel W. // Mschr. Kinderheilk. – 1975. – Bd

123. 

                                                                                          

                                                                                   

                                                      

                                                                                          
95



                                                       

96


	LITERATURE
	1. Ageykin V.V. Raxit // Meditsinskiy nauchnыy i uchebno-metodicheskiy jurnal.- №4.- 2001.- S. 23-38

