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The Effect of Supplementation of Ca, Vit D, Boron and Increased Flouride Intake on Mechanical
Properties of Bone and Metabolic Hormones in Rat
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Abstract

Background: Optimal nutrition plays a role in formation and maintenance of bone. Besides maor components of
mineralization such as Ca, P and Vitamin D, other nutrients like Boron and Fluoride have a so beneficial role. In this study,
we are reporting the effect of these elements on metabolic hormones and biomechanical parameters of bonein rat.

Methods: 34 male wistar rats were divided into five groups: Control diet, Fluoride, Fluoride+Boron, Fluoridet CatD,
and Fluoride+B+Cat+D. Boron equa to 1.23 mg, Ca and Vit D 210 mg-55 IU and F, 0.7 mg/rat/day was added to their
drinking water for 8 weeks. The serum level of the above elements was analyzed. The change in mechanical properties of
femur and fifth vertebral body were also tested.

Results: The addition of F+B intake revealed significant effects on bone mechanical changes properties and bone
metabolic hormones. These findings suggested that combined intake of the above two elements had beneficia effect on
bone stinffness and breaking strenght compared with Cat+Vit D supplementation.

Conclusion: Dedling with health problems related to the skeletal system in humans, this paper justifies further
investigation into the role of Boron and Fluoride in bone mass and strength.

Keywords: Boron; Calcium; Floride; Vitamin D; Bone and Bones

Received: 8 months before printing ; Accepted: 1.5 months before printing

*Nutritionist, Nutrition Department, Faculty of Health, Bagiyatallah University of Medical Sciences, Tehran, IRAN.

**Environmenta health specidist, Environmenta hedth Dep, Faculty of Hedlth, Bagiyatdlah University of Medica Sciences, Tehran, IRAN.
***Physical therapist, Physiotherapy Department, Faculty of Medical Sciences, Tarbiat Modarres University, Tehran, IRAN.

**%* Anatomist, Anatomy Department, Faculty of Hedlth, Bagiyatallah University of Medical Sciences, Tehran, IRAN.
**%**Bjochemist, Research Ingtitute for Endocrine Sciences, Shahid Beheshti University of Medical Sciences, Tehran. IRAN.

Corresponding author: Mohammad Reza Naghii, PhD
Nutrition Department, Faculty of Health, Bagiyatallah University of Medical Sciences, No 53, South Brazil St, Tehran, Iran.
E-mail: naghiimr@yahoo.com



A

AAAAA R 5 Dass o el s S Sl oo Sl oy

il Glacand 55 Slals 55 el OF G e il
SIS 5 Mok e sl el e alox 5l 0
isosk e 53 S ST S Olsea Daos Sl S35
ol b L5l (VL 50 dol 5 dr s S e |

VAL
? w\

@Lﬁ Ot S s 3 Sl S5 ooLLs
Lav 5 G5 polis 28 L LUl 5o o gl sdes
DR S 5L (63,50 Doy st ) el s 5 Shas Lol pan
5 0o b olen Ll Olosen 3smi 51 glible 5 ol 0l
s PR sty el Sl Ods JI S sy Al
2l il LIEL BLIL s G5 ke (e sl U
SInbe $bOsas 5 s Sl il SOl ol
R e e e - T e P
bk Sl Al L Olesan o) sl s 5 05550 cpemedS
S5 el Sl Ol i Joli Kol Canslis
;S\»MUJ&:ﬁgijm\ﬁ\bwuemg;\z
L S osge Cpezmy 5 sped b O slall gl 5o plSoul
A s Sale gladsese hlE y pimes 5 e
iz 3550k (85 oIS Il el T 0 s s 03 i g2

258 5 andlas 5 4 o Sblans &:JKSTJ«J)) Ol g

L by, 9 3lse
s 5 bge e TE it _ a0 andlls ol
05 el jsba Sl s 4y 0L Sis asls o
Slos 53 (Dl S A Sla i 3 sl 35 Sl e oKl
= sl (S s (LS 5l s Yoo YY) GBI ot
GOl Olhss Olgea ain & e 4 Sl VYNY L5
& g s ot ola ¥ ety g Al e 3 5 S 3
Vs S LAE el 05 S 0 4 SIS T lie 5 ol
W)Y 05 8 Ege V) Y oes S (hge A od 2S)
(Foge 0 o) ol 5 weedS A, ) £ 05 8 (ope V05,5
(s Voo bty 5 aandS 0555 lisE) 0055
3 eSS0 sdaze Sl Slale o aSleS':a.g(a)"Y

ShBda 5 cul ol )y JlS ceb.- sba ) el

VY4, QL:'.M.:U Y o)L«.J u('.é_'» AJJJ/Q‘Jil J..pbu;ub»,.«‘ f‘)}‘d’”

PRV

S5 el (SoSa A Glpl oAS

Sye s Olpril edplie SN Sld 51 Ol g
Ov b 53 L3 7Ee=00 5 Ols 0 TIT=YY j3 oS dtes Jdse
Aol b g3 olas 3 Jolas pue Vi oty S5 dl
G e Ol WSS 5 Ol s Olsad lesl
5> s Ol Sa e Ol gl S gk slacs e
2 e Pl 5 S 0l e el Ols
Codl 5 s B e 5 3l Ol 5 Sy
s e Ol S plaes Gl s s WOl
ST sy b Tl e Jslene 132 i S a b sl
Osealsdl poe ol Glizl Olgsas ) plu s 5 4 (peelS )
7 Oz e s ke slge Ll 35 e 02 ol Ol
L slge cpl 5,8 Wlg o oldl gdie osle S Ol gea
) el s g (e ‘(,.:..JS s S 5 das I3 jqb S
0L Sl Zel SlAe 5y 55 Do 25mS Das ol
el plol sla b3S P ot Oy s Ol il S
Ol Ol 53 O 2dbys 058 spde L faSe 035331 L
5 ol B Ol e s s a6 Sl a3l
5 Sl wds 5 St SR L e S Olses
Lol S dons 5 sl SO ol Gl
Slp bl Gdae o3l S Olpoas Llg o 9 das o il 5l
i alS Lae L bl 558 e 0Ll 5 Sl
U Slaogs 5 L pm (Vs (S Gl g LSS
Olpeas o aolas ax s b 5 Lo jaie ol Lol il
Wl 03 S s 0Ll Gl 058 e S
A 5ok Wbl OF &lisy eudy Sdlss U s lapo s
el ol a8 s 555 53 0 S e Yool G ae WL
VT aals s ol s, s dias e OLE Slalllas s
i s o8l Saboa LS sl 13 55 50 0 S ke
B3 b uels oS slalie
5 Ll e Ol O 5L )50 5 ewlal polie 51, 55500



ag

U 5 UL e

Dped St (Sl ol il e (6 hd 455 8 LU
s ey Sl ol S0l e e e L
LA e 2 PSS planil L (g 08

o 5 plomal Sl Ol e sla i
ﬁleUJﬁiﬁucM\ﬁlebeM
1 a0l gl 3 ol

5 eslizal b gulel gla ol daosls L;),Y@.? S5l
by Jeo sl 0551 b bsesls o 5 oo 57 5L
Slolows plonil (g1 plonil Pz ol I Ol 5T S
caw 5 S eslisul PASW Statistics izl 5l &bl

J.\::w‘)gjb.r).} v/ 0 6)‘3[}#

aasl

Bl (Sl g glagmiond 3 Slime ol 5 0 Kle ) S
AU s B el e (6551 ol Sl Ol gl he
Sl 53 1 ol Shs b b IS a5 5 ol
Aas o DL el 5 J S Glaas 8 53 (6 oS ey 0 g0 5 e
2y ped Ol g

Slaos 3 olad 5 U8 055 o ged Olpad i L 5
Glaos S 55 i 5 Cudls gy s gme (bl sl oles]
Ol ibosl (glaes 8 oo aslis (p=2/0Y) 35 pin Jolesl
Sl sy s ims (bl sl 0 5 Y LY (laoy S o sl
p=/t0) Y o3 S<0 058 cp=t/t2Y X oy SV o5 5)

Gl sl Yo 8 5 U8 055 o cplSomiad Sl i 5
(p=21Y) 55 7S U8 05 S 55 o 5 Sudls s sl one

O ool Sl e B el Ol 350 K
LS el s me golel sl Laes S

YoosS 5 o ploul Sl ki b S o
Yooy S o K i 5 A edalie S e bl sl 0
Ap=2/+Y) 55 S

5. The three-point bending test
6. The axial compression test
7. Oneway ANOVA

8.LSD
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1. Enzyme-linked immunosorbent assay
2. Enzyme immunoassay

3. Kinetic photometric test

4. Atomic Absorption Spectrophotometry
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1. Ultimate Strength
2. Boneash
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1. Inoue
2. Temporary callus formation
3. Mature lamellar bone
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