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 انجمن يخبرها
جلسه هیأت مدیره  هشتادمین -

خ یران به تاریاب ایعناصر کم

در محل دفتر انجمن  84/5/98

تصمیماتی در  و دش برگزار

 آذر ماه درمین کنگره خصوص پنج

 صورت گرفت. 5395سال 

از برگزار کنندگان چهارمین  -

نگره در دانشگاه علوم پزشکی ک

که به بهترین نحو انجام  همدان

 شود.گزاري میشد سپاس

به ن انجمن عناصر کمیاب ایرا -

امید خدا پنجمین کنگره را در 

دانشگاه تربیت مدرس برگزار 

 خواهد کرد.

هاي ذیل در چهارمین کارگاه -

 در همدان برگزار شد:کنگره 
کارگاه آموزشی اندازه گیري عناصر ( 5

 کمیاب به روش جذب اتمی

کارگاه آموزشی تعیین املاح در ( 8

نمونه هاي آشامیدنی به روش یون 

 (ICکروماتوگرافی )

ه شده در خلاصه مقالات ارائ-

چهارمین کنگره در سایت انجمن قابل 

 است. رسیدست
 :دریغزحمات بی بدین وسیله از

معاونت تحقيقات و فناوری دانشگاه علوم پزشکی و 
 خدمات بهداشتی در مانی همدان

گروه علوم تغذيه دانشکده پزشکی دانشگاه علوم 
 پزشکی همدان

گروه بيوشيمی دانشکده پزشکی دانشگاه علوم 
  همدانپزشکی 

 شود.گزاري میسپاس
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Abstract 

The human skeleton, made of 206 bones, plays vital roles including 

supporting the body, protecting organs, enabling movement, and 

storing minerals. Bones are made of organic structures, intimately 

connected with an inorganic matrix produced by bone cells. Many 

elements are ubiquitous in our environment, and many impact bone 

metabolism. Most elements have antagonistic actions depending on 

concentration. Indeed, some elements are essential, others are 

deleterious, and many can be both. Several pathways mediate effects of 

element deficiencies or excesses on bone metabolism. This paper aims 

to identify all elements that impact bone health and explore the 

mechanisms by which they act. To date, this is the first time that the 

effects of thirty minerals on bone metabolism have been summarized. 

Keywords: Bone, Bone metabolism, Minerals, Mineral deficiency, Trace 

elements, Heavy metals, Osteoporosis 

Introduction: The human skeleton is made of 206 bones. It plays 

several essential roles in the human body, including providing support, 

protecting vital organs, allowing movement, and storing minerals. 

Bones contain both organic and inorganic components. Organic 

components comprise osteoblasts, osteoclasts, osteocytes, the organic 

matrix (fibrous proteins), globular proteins (osteonectin and 

osteocalcin), and ground substances (proteoglycans and glycoproteins). 

The organic matrix confers flexibility and strength to bones. 

The inorganic fraction, 65% of total bone weight, is comprised of 

hydroxyl apatite, which confers hardness and rigidity. Bones also 

contain small amounts of minerals and trace elements, which can be 

essential or toxic, depending on concentrations. The main objective of 

this review is to provide an overview of the effects of elements on bone 

metabolism and bone health. Thirty elements, known to impact bone 

metabolism, bone health, osteogenesis, and homeostasis and those used 

as anti-osteoporosis drugs, were reviewed. Because beneficial and 

adverse effects can depend on very narrow concentration ranges, 

elements are listed in alphabetical order and not grouped by 

mechanism of action. فقیه امین احمديدمحمّ خبرنامه: ولمسؤ 
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¾§v ĉÀĊþùĀ÷ ½¹ ÈĊ~ć¾Ċñ ¿v ZĊúÅ¢ ÷ĀĊù¹wí ¾z Ĉz¾¯ øÆĊõĀzw¤ù ½¹ ½v¡ćwă ¾ý ½w¤Æĉÿ ¹vÂý 
ĂĊúÅ Ĉùv¾Ąz ,%Ĉéw¤Êù ¾âÍv ĈöÝ ºĊÅ I-½Ā~ ĈýwăwÉ üĊĄí I- IøĊÆý  ìzwz¹vÂý , 

, ºÉ½v ĈÅwþÉ½wí ćĀ¬Êýv¹ #ĒÅv ¹v¿j āwòÊýv¹ IĈúĊÉĀĊzûv¾ĉv IûwĄæÍv Iûw«½ÿĒå º³vÿ Ĉù 

-ûv¾ĉv IûwĄæÍv Iûw«½ÿĒå º³vÿ ĈùĒÅv ¹v¿j āwòÊýv¹ IĂĉw~ ÷ĀöÝ āºîÊýv¹ IĈúĊÉĀĊz āÿ¾ñ # 

āºĊî¯ 

ĂþĊù¿ 5ãºă ÿ ÷ĀĊù¹wí  üĊòþÅ ¡vÀöå ¿v Ĉîĉ ¢Åv xj Iëw· ½¹ Ăí ÿ¦Ýwz ÿ ¹½v¹ ¹Ā«ÿ ½wòĊÅ ¾ĊĊâ£  øÆĊõĀzw¤ùĈz¾¯Ĉù wă)¹ĀÉ ĉÀĊþù ûvĀþÝ Ăz ÷Ā

ÈĊ~øĉÀýj ć½ÿ¾Ñ ½Ā¤íwå¾S§où ćwă Ĉz¾¯ øÆĊõĀzw¤ù ½¹ wăāºÉ Ă¤·wþÉô·vº£ )¢Åv ĉÀĊþù ÿ ÷ĀĊù¹wí üĊzĀ ÷ºÉ Ç½vÀñ Ĉæö¤¸ù ¡wÞõwÖù ½¹ā )¢Åv

 wzĈñ¹Āõj ÈĉvÀåv Ăz Ă«Ā£ćwă  ÷ĀĊù¹wí ćÿw³ ÿĉÀĊþù ¾§vĈÉwý ćºĊ Ċõ ¡v¾ĊĊâ£ Èăwí ½¹ ÷Ā I÷ĀĊù¹wí ¿vwæ³ ¾§v ĈÅ½¾zÙĉÀĊþù Ĉ¤ ôzwêù ½¹ ÷Ā

ćwă¾§v ÆĊõĀzw¤ù ¾z ÷ĀĊù¹wíĈz¾¯ øºÉ ÷w¬ýv wă) 

5Çÿ½ ÿ ¹vĀù $ àõwz ¾ý Ĉĉv¾´Í ÇĀùrat ½¹ I#1  āÿ¾ñ0 ĉw£¢å½ ½wí Ăz Ĉ ĈéwæÍ ô·v¹ èĉ½À£ ¢´£ ó¾¤þí āÿ¾ñ )cc0*+  ÿ ćÁĀõĀĉÀĊå ÷¾Å.  Ăz āÿ¾ñ

 ÷ĀĊù¹wí ºĉ¾öí ĈéwæÍ ô·v¹ èĉ½À£ ¢´£ yĊ£¾£mg/kg , I ºĉ¾öí øĉÀĊþùmg/kg 0*+  ÿmg/kg 0*, ¢å¾ñ ½v¾é) - ÀĊý ¾òĉ¹ āÿ¾ñ I Ăz ÷ĀĊù¹wí

øăāv½ ĉÀĊþùĀ÷ ¢Úöá wzÕĀz¾ù ćwăĂ  ¡ºù Ăz. Ă¤æă ºý¹¾í ¢åwĉ½¹ )Ä~ÇĀù ûĀ· ÷¾Å ûj ¿vć¾£ ²ÖÅ ¾Úý ¿v wă Iºĉ¾ÆĊöñLDLI  HDL I

VLDL öí ÿ¢å¾ñ ½v¾é ĈÅ½¾z ¹½Āù ÷w£ óÿ¾¤Æ) 

5ªĉw¤ý y{Å ÷ĀĊù¹wí wz ć¾Ċñ½v¾é Ï¾Þù ½¹I ć¾£ ²ÖÅ Èăwí Iºĉ¾ÆĊöñLDL IVLDL  ²ÖÅ ÈĉvÀåv ÿHDL óÿ¾¤Æöí ÿ Ĉù ÷¾Å ÀĉĀ¬£ )¹ĀÉ

 ÷lĀ£ĉÀĊþùĀ ÷ y{Å I÷ĀĊù¹wí ÿ Èăwí ²ÖÅHDL Ĉù ÷¾Å ÀĉĀ¬£ )¹ĀÉÿ ÷ĀĊù¹wí ÷lĀ£ ĉÀĊþùĀ÷  mg/kg0*+  ãĒ·¾zÿ ÷ĀĊù¹wí ÷lĀ£ ÀĉĀ¬£ ĉÀĊþùĀ÷ 

mg/kg 0*,  y{ÅăwíÈ ²ÖÅ ć¾£ Iºĉ¾ÆĊöñLDL I VLDL ÿ ÷¾Å óÿ¾¤Æöí ĈùĀÉ)¹ 

 ÿ ¦´zĂ¬Ċ¤ý5ć¾Ċñ ôÍw³ ªĉw¤ýù ûwÊý ĂÞõwÖù üĉv ¿vĈĂí ºă¹ ĉÀĊþùw´ù ćwă¾§v I÷ĀV¹ Ăz Ă¤Æzvÿ Ĉ¤Úå¾z ½¹ ¿¹½v¹ ÷ĀĊù¹wí ¢ĊúÅ ¾zv) 

 ºĊöíāÁvÿ5wă Ĉz¾¯ øÆĊõĀzw¤ùwăI ĉÀĊþù I÷ĀĊù¹wíĀ÷ 
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Impacts of thirty minerals on bone metabolism 

1. Aluminium 
Aluminium, an element widely distributed on earth, has a negative impact on bone health. Aluminium 

negatively affects collagen synthesis, inhibits bone formation, and impairs bone remodeling, which can 

lead to adynamic bone disease, a variety of renal osteodystrophy, and osteomalacia. The deleterious 

impacts of aluminium are exacerbated when calcium and magnesium are deficient. Despite low 

bioavailability, 60% of aluminium stored in the body is in bones, which increases its half-life and makes 

toxicity cumulative. Despite strong affinity for bone, aluminium has not been correlated with occurrence 

or extent of osteoporosis and does not seem to play a role in etiology. Adverse effects of aluminium are 

exerted through multiple pathways, affecting bone mineralization, cell number, and cell activities. At the 

intestinal level, reported that chronic exposure to aluminium reduced absorption of inorganic phosphorus 

and promoted bone accretion. In contrast, Zafar et al. reported decreased calbindin (CaBP)-D9k 

expression, a gene coding for a protein that mediates transport of calcium through the enterocyte barrier, 

and lower calcium deposition in bone. How aluminium reduces synthesis of calcium-binding proteins is 

not known, but it may be involved in renal production of calcitriol (1_,25-Dihydroxycholecalciferol). 

However, there is no doubt that the deposition of aluminium on the mineralization front induces 

physiochemical changes that disturb calcium accretion and enhance calcium release. Several studies 

revealed that toxicity of aluminium in osteoblasts and osteoclasts is caused by inhibition of proliferation 

and cellular activities. The mechanisms are not clear, although they seem to be closely related to 

parathyroid function. An experimental study suggested a direct toxic action of aluminium on osteoblasts. 

In addition to this direct action, aluminium is known to decrease parathyroid function by accumulating in 

the gland and elevating serum calcium levels. Rats fed high levels of aluminium also presented with 

decreased calcitonin, osteocalcin, procollagen carboxy-terminal propeptide, and bone alkaline 

phosphatase levels. At this stage of our knowledge, no doubt that aluminium negatively impacts bone 

metabolism. Human observations, animal testing, and in vitro experimentations, all conclude in 

deleterious effects of aluminium. However, the different pathways by which it acts are still to be cleared. 
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