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The Effects of a Caloric Restrictive diet on Bone Minera
Density and Bone Strength in Male and Female Rats

Introduction Materials and Methods

ADbstract

The purpose ofthis sty was to determine the exisence of sx Calorc restriction . comman stategytoelp revent besity. g G D D e B Ryl wa
differences following a 40% caloric restrictive diet and its impact on However, caloric restrictive diets may not be beneficial for all components access to water-ad lib, Animals from each sex were rgndomly separated into three%roups o B. § female and
tibial bone mineral density (BMD) and bone strength between male and of the body; calories, an energy source, Is necessary for bone growth. In 8 male rats were sacrificed to determine baseline values. The remaining 32 rats were split into 4 groups:
female rats. Thirty-two, six-week old Sprague Dawley rats (16 males and ~ support, diet programs have been associated with bone loss (Compston et :‘je_ngalest W'tt.h n(zl\(jll(e:t resg)lctlog (F(I:’ ”:8t)h, fe%%}e%_wtlth at40;’4) d'(GI{/IVSSt“Cg)O’]r%FD’ ”:.t8h)’ mfél_est W'tth .”?.

L ) s let restriction , N=8), and males with a 40% diet restriction , N=8). Those with no diet restrictions
16 females) were randomly d'V'd_ed mto_an ad libitum fed control group gl., 1992) and P_e neau (2013) no Fed that dieting _tends 0 be_ MOore Lommon were able to eat ad lib. Each diet fed animal was paired with a control fed animal and received 40% less
(MC, n=8 and FC, n=8) and a pair fed diet group placed on the 40% In women than in men. In add't_'on’ OSIE0pOrosis t_en_ds to Impact more food each day for a 6 week period. The foot pellets were special ordered from Diet, Inc. and the “diet
caloric restriction (MD, n=8 and FD, n=8) for a 6 week period. The women than men (Shapses & Riedt 2006). Maintaining peak bone mass restriction” pellets contained more vitamins and minerals so that the only variable was the caloric intake.
caloric restrictive diet was equivalent to the normal fed diet in vitamin during the growth period can minimize the incidence or lower the severity Sample Collection
and mineral content where the only difference was 40% less calories. of osteoporosis (Whiting et al. 2004). However, Kreipe & Forbes (1990) _After the 6 weeks, animals were anesthetized and the tibia of the right hind limb as well as the whole
After 6 weeks, there were no significant interaction effects, therefore noted that female adolescents who employ diets elevated their risk of geg}) g'_”d “”gjl? \{velre ?t'SSGCted- _ﬁh?rﬁntt'_"g_ left h'”s Ilrgb wa% 8};8 frtcr)lze” I'/” ||'9U'd nllt{_ogen and stored at -
main effects (i.e., sex and diet) were examined. While the tibial BMD osteoporosis later in life. To date, studies examining the impact of caloric Immediately atter removal. 1 e bla was stored 1h a cthanolisaline soIution.

. ’ e . . . Bone Mineral Density and Bone Strength Testing
was equivalent between males (0.206 + 0.003 g/cm?) and females (0.207  restrictive diets In male adolescents are lacking. While human studies are . . - . .
) . .. dvant dentifyi diff ¢ foundi he bone mineral densﬁK (BMD) of the tibia, was determined via a Dual Energy X-ray
+0.004 g/cm?), bone strength (amount of force required to break the tibia  advantageous, identifying sex differences are prone to many confounding  Apsorptiometry (DXA) from the left hindlimb. The markers used to ensure consistency and proper
expressed in Newtons, N) was significantly greater for males (112.0 + variables such as differences in: activity levels, diets, and genetics. In positioning for every bone were the condyle and malleolus curvatures of the tibla. Three measurements
2.4 N) compared to females (74.8 = 3.1 N). The BMD was significantly contrast, the use of an animal model can minimize many of the were taken o{ each goln?)e, ag% grg/en Iglveragted totget thedretport_ed dBI\/_ID. '{rtle coeffl?te)nt do_f var_lat%on foJ1 the 3
- —_ 5 : - - - - measurements was 2.13 + 0.23%. Bone strength was determined via a three-point bending rig from the

lower for Ca"’”C_ restrictive fed groups (0-2200 +0.003 g/cm?) compared confounding yarlab les assoclated W!th human_ stuaies, Theref_ore, the right tibia. A medial-to-lateral force was applied to the mid-shaft of each bone, with a deformation rate set
to normal ted animals (0.213 + 0.003 g/cm<). In like manner, bone purpose of this study was to determine the existence of sex ditferences to 0.9 mm/sec for each bone. The maximal force until breakage, F,.., (units=N), was the peak of the
strength significantly lower for diet fed animals (86.5 + 5.6 N) compared ~ from a caloric restrictive diet and its impact on bone mineral density and deformation curve.
to control fed animals (100.3 = 5.1N). The results indicate that caloric bone strength during the growth period. We hypothesized that caloric Statistics
restriction lowers BMD and bone strength irrespective of sex. However, restriction would have a more deleterious impact on female animals A 2 factor (sex x diet) ANOVA was used to determine interaction effects. If a significant F ratio was
bone Strength Wwas greater for males Compared to females resultlng |n |Ower BMD and bone Strength Compared to males fOund, Tllkey s Post-Hoc was used. Main eftects were examined using a Student’s t-test Wlth a p Value set

at 0.05. All values are expressed as the Mean + SE.

Results Summary and Conclusions

; ¢ The caloric restrictive diets resulted in significantly lower bod
Initial Body Weight (g) Final Body Weight (g) BMD (g/cm2) Fmax (N) .
¥ = 025 " weights for both males and females.
male female male female . 120 % “* No interaction effects were found so main effects (i.e. diet and sex)

_ _ R 100 were determined where caloric restricted animals had lower BMD
Saillie 263.60=5.06 | 181.00=1.74 g g s (0.200 + 0.003 g/cm?) compared to normal fed animals (0.213 +
Control | 26584=217 | 18239+469 | 48598=1532 | 275482893 S o1 L 0.003 g/cm?), similarly, bone strength was found to be significantly

a1 lower for diet fed animals (86.5 + 5.6 N) when compared to control
Diet 265.09=2.67 | 188.44£3 .61 352.26£6.59 203.31+£7.30 20 fed animals (100.3 £ 5.1N).
. o, -
Table 1. Initial body Weight and Final Body weight of both sexes for the Baseline (BF, n=8. ’ Males emmales Males Females ¢ In contrast, the BMD was ECIU|Va|ent between males (0206 + 0.003
BM., n=8). Control (FC, n=8 and MC, n=8). and Diet Groups (FD, n=8 and MD, n=8). Figure 2. Bone Mineral Density (g/cm?) of the tibia comparing males | | Figure 4. Fpax (N) of the tibia comparing males (M, n=16) and females g/cm?) and females (0.207 + 0.004 g/cm?), however, males were
] ] ] - n=16) and females (F, n=16). . 1=16). *Sigmificant diff betw fales vs. les. 10nifi I
(A n=16) and females (F, n=16) (£, 2710), "Significant ifference befween Males vs Temale found to have significantly higher bone strength (112.0 + 2.4 N)
BMD (g/cm?) Fmax (N) compared to females (74.8 + 3.1 N).
023 . .
140 ** There were no Interaction effects between females and males on the
* ] caloric restriction, therefore, our hypothesis was not supported.
02 120
% ¢ Since bone strength was greater in males compared to females, this
100 . . - .
T 015 suggests possible sex differences in bone architecture.
b = 80 -
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