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Abstract

Recently, interests in the influences of vegetarian diet on bone mineral density after menopause have been
rapidly increased. The purpose of this study was to compare the protein nutritional status and bone mineral
density of postmenopausal vegetarian women with that of the omnivores. Vegetarian (n=38, seven day adventists)
were chosen from the subjects in previous study, and the subjects were matched with omnivores counterparts
with respect to age and BMIL. Anthropometric measurements, dietary intakes, and bone mineral density (BMD)
were taken. The bone metabolism related marker including urinary deoxypyridinoline and urinary pH, and serum
protein and albumin concentrations were evaluated. The average age of vegetarians and omnivores were 60.7
yrs and 605 yrs, respectively and, there was no significant difference. The mean daily energy intake of vegetarians
and omnivores were 1518.5 kcal (82.7% of RDA) and 1355.5 kcal (72.6% of RDA), respectively. The mean calcium
intake of vegetarians (492.6 mg, 70.3% of RDA) was not significantly different from that of omnivores (436.6
mg, 62.3% of RDA). There was no significant difference in BMDs of spine and femoral neck between vegetarians
and omnivores. Urinary deoxypyridinoline (DPD) level was not significantly different. In the vegetarians, the
intakes of total protein (p<0.05) and plant protein (p<0.05) had significant negative correlations with urinary
DPD. In the omnivores, serum albumin showed significant positive correlations with urinary DPD (p<0.05).
In conclusion, we can not find the beneficial roles of vegetarian diet on bone mineral metabolism. For the
postmenopausal vegetarian woman, protein intake would be an important factor to promote skeletal health.
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Table 1. Anthropometric measurements of subjects

Vegetarians Omnivores Signif-
(N=38) (N=38)  icance”
Age (yr) 60.71+6.96" 60531544 NS
Age at menopause (yr) 48231339 4761516 NS
Period of menopause (yr) 2560+888 26.38%9.35 NS
Height (cm) 155.02+4.94 152.45%£484 p<0.05
Weight (kg) 57731802 5778680 NS
BMI” (kg/m") 2402+3.09 2487+283 NS

YMean * standard deviation.

2'Significance as determined by Student’s t-test.
*Body Mass Index.

*Not significant.

Table 2. Mean daily energy and nutrient intakes of subjects

Signif-

Vegetarians  Omnivores
. 2
icance”

(N=38) (N=38)
15185+298.0" 1355544292  NS¥

Energy (kcal)

Protein (g) 52.7%116 51.8+195 NS
Animal protein (g) 84+6.8 19.8+131  p<0.001
Plant protein (g) 44.3%£10.8 321*x103 p<0.001

Fat (g) 264198 269+15.3 NS

Carbohydrate (g) 270.0+58.4 2267630  p<0.01

Calcium (mg) 49261407 43662339 NS

YMean * standard deviation.

2 . . -

f’Slgnlflcance as determined by Student’s t-test.
¥Not significant.

2lupe] A F ek A2l Fo] 264 g, AHEA To] 269 g o2
Fro Al 2po] 7} Ak wrstEo] A # 2 A te] 270.0
g, dukalio] 2267 g0 8 HATY AU FHo ¥
Skth(p<0.01). A H Dol gt st s, Al xjAl o] 4
Hu) gL A o) 70.7:13.8: 1559 o0, kA -8 66.8
11531792 AA T A deku) 7} Eohek B = A4
Al (lacto-ovo)S o2 g A Fellxx A2 duk o
2ol blste] oluA] 9} ’bp3HE Al F o] F3H21(20),
A A Heel e FoHal Aol gl AL el
2 a7 Aot dA st

2479 Ao Al Fol 4926 mg(FAFS] 70.3%), 4
HhAl Fo] 436.5 mg(VAe2] 62.3%) 22 fro]HQl Aol &
BolA] gk} AgS FRlGFEAL BuM M E A 54
o2 A} REP AR BRI gl 98 FRAT-
od ok AL M. A (21) ol A = 50~64412] i} 1 HF 43
2Fo) 459.4 mg, 654 ol Ate] 3788 mg o 2 el ) B o o
Aol 2 AAH B FAIG SRR UublelA] #rk o}
et ATl M= %}%*M BZo ofofatol A FA)
Hog yeixr}

83 & ciedzin obgol Ehat

¥A chuilA ko] 2.2 whulal o) o ofAbel & e
g olE zhdetm vy A A dkelw, A dFRS
HH il Fol| A Fpab g ofo] EAste Al 2 QA
2] WA wzkAbeu} Alo] whulAl A ko] FE Al E v}
= A A o] £-¥ ) B Aol ¥ F A gef
2 (Table 3) A2 7] 7.28 mg/dL, YHH4 o] 7.35 mg/dL

o

25 F3rel oA 2elrt il o, A Rl Ay

S
T(4.33 mg/dL)o] UuAIE(4.59 me/dL)el| ¥lste] 24

Table 3. Blood parameters of subjects

Vegetarians Omnivores Signifj

(N=38) (N=38)  jcance”

Total protein (mg/dL)  7.28+043"” 735+031 NS
Albumin (mg/dL) 439%0.19 4591024 p<0.001

‘1 'Mean * standard deviation.
f’Significance as determined by Student’s t-test.
¥Not significant.
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2.2 gk (p<0.001). A A T AukA 7 =5 A Ak 914)7)
A €A F A 65 g/dL o)A, @A 489l 35 g/dL
of vlaA A w9l &34 oH22).
DE‘
T4k 5 &2 A3 (Table 4) 85 TUE T
ghol A AT 177, AkAF -1.892 F TF3bel 24 al A
o7} g dlov, dE AR FUEe] T2 AA o] -2.01,
AukA] o] ~191 2 F-2A ] 2ol & BolA| gk}, vl ae]
A-ofl 4 += lacto-ovo vegetarian¥} A3, AF, A& du]
gl #ke] FA g v wet A3 200, 30dH, 4014, 504
dl= 5wk EHEe Al Aelr} AR A edghi
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2 nH

S H
\INH
)

AFAES AAE A9 FriASE g FH ) AR
71 e $aE FaAl7led S Fo24 A o]
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Z 213 A (bone remodeling)e] A<:3hod

Table 4. Bone mineral density of subjects

Vegetarians Omnivores Slgmf—
(N=38) (N=38) icance”
BMD. S (T-score) -177+103" -1.89+1.15 Ns?
BMD. $¥ (g/cm?) 0.82+0.14 0.80£0.17 NS
BMD_ FY (T-score) -2.01%£104  -191%0.71 NS
BMD. F* (g/cm® 0.6910.15 0.70£0.10 NS

”Mean tstandard deviation.

Slgm icance as determined by Student’s t-test.
*Bone mineral density in spine.

“Bone mineral density in femoral neck.
5) c g

Not significant.

ol v} 3} A E (osteoclast)oll 9 8 &35 A A3, =2F
A % (osteoblast)oll &8l A =2 w2 YA} SA3H Aol
WA og Zylsiw FEar) Foste] FohEEe AYS
F7HA 71 B2 o] £EF ol A2 ¢t TYUE WEE
dZEsted YA 2R Ego] Foh(24). YA s™
& ZTxAdMut BAE FZAZ o3 AP =
1A A wA v om giabEA] d-E R Ao s wid
g} o] tfL A t)Ea & A7 F Al HAH A A4
o ulste] 7} wo)| Asse F4a) AshehA] ol oh(25).
wahd B el FLE SAFH A £ A
At EA e wid S A3t Az 2 E oS
g eiEd @ Ao 6.72 nM/mM Cr, YrbA o]
6.94 nM/mM Cr2. 7}l f-2lA el #o]7t fldthTable 5).
B AFAALe] AW e pHE &3 A3 A2 6.60,
AUkl 6230 8 YAl o] AWl AbETE AR ¥
STHp<0.05). ¥ 9 pHEe FE4 @uldo) I8 441
FE ol A5 (26) o] A& F3317] A8l e Zg wiAd
o] Z7}8lE 7] Sherman(27)8] ATFE a4 olv] U
2 sheh AR 2 2 Qe E a7 FEA A el A3
go] dula]Fol v]ste] F-213 2 2 A viebytti(Table 2).
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Table 5. Urinary DPD and pH of subjects

Vegetarians Omnivores Signif-
(N=38) (N=38) icance”

urinary DPD? (nM/mM Cr) 6.72£2.04” 694+t174 Ns?
urinary pH 660099 6.23x0.72 p<0.05

UMean = standard deviation.

2’Signiﬁcance as determined by Student's t-test.
3)Deoxypyridinoline.

“Not significant.
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Table 6. Partial correlation coefficients blood parameters and BMD and bone metabolism related factors in subjects, adjusted
for age and BMI

Vegetarian Omnivores
BMD-S" BMD-F?  DPD? Urinary pH BMD-S” BMD-F”  ppD” Urinary pH

Dietary

Total protein -0.0212 0.1935 -0.3538™ -0.2555 -0.0345 0.0340 0.1561 0.1184

Plant protein 0.0090 0.2828 -0.3496" -0.0644 0.0496 0.1425 0.1915 0.1415
Serum

Total protein 0.0175 0.2153 0.0888 -0.2410 -0.0303 -0.1623 0.4023" -0.0067

Albumin 0.1190 0.1720 0.1026 0.4113" -0.0109 0.0873 0.3744" 0.0848

“Bone mineral density-spine. ®Bone mineral density-femoral neck. 3)Deoxypyridinoline.
YPerson’s correlation coefficient.
“Significance at p<0.05.

ZAAeE dek AR A AL AL SR B Kers £ ohdu e Aol B w437} %
tetter S(GS] Aol AklAlo] (07 g/ke)E AT A 24 | et Rew

2 F4d87 F71E F sle 7FeAe
Hoh el Mol (21 g/kg) & AT o 2 Fo 2w A oz

o] sk, F43 bl 4wl N-telopeptide Wi %= 37

bl Ao) wf o2 02 Eofely st upelA] AR 2 ok

B.7%) AA FFo] IHAEL Az ol AAAAA
chald s A 2AdFde] dA A= 2407 T2 AT YA E e A F oA A o okadel e}
g 29qlo2 Wiz} EUE H Firte] FHAAS dolny] gt A%, AA P
STl FUE 2 AR ERA E} A I E A5 29 g9lo] Folrt YEE AT 387, dukA T 387
dF-mle] FAAAE 48 A (Table 7) A3 A4 Z 7679 YRS A ST doa A TUE, T
A BAF 57 5 Fdeees AAHAd 4D E 2 At Al £ 5 Bt AA T AHb Y] B A
oA ekskeh weivh AMAITe] A9 A Gl gL ¥ 2 247} 60.74 2 6054 9 2.0, T E7ke] A AE5} AR
I A=A BAF TR Ee} fol Al AR S FA e FodA A Aolrt Gk A Y BAA
eh 2] ofok ot dub el - A & ohul Al (p<0.05)2} 2 Ak A3 eS| A Fo] 15184 keal(H A EF2] 82.7%) 2
il FF(p<0.05) AW F Y-S A et wd =kt AMFA - 13554 keal(72.6%) B.e} =gket. 1 3 3 Al o]
Frel Al oFel AAAAES et dch ol A FT Auk AF L AT 526 g(AAEF] 956 %) U 518 g
Ao EA 4Rl I Aol whul of A ke Al (AAF2] 942%) 02 AL eEold o, olF FEA ©
BAE M 23 A G0 FEE AT A Fe W o] AF 8] &2 A AlTo] 15.3%, dubal o] 349% =
A S oot Ay whilge) AU fel 4 o)l Aol g B ATHP<0.00L). B Al FL A4 Tl
BAE e o], D Fe A FEY AP A 4926 mg(AFF) 70.3%), LAITO] 4365 me (VA Fe
Hepst g2l ool FIE FehAdhp<00B). o] F 623902 BF BE e HHEES nolnh Yoy 2
AsE 2 o 24 dyale] Tojabek SAA Q) Bato] ol Aw 3 e FFL FEbel foH L Aol 9
7) deke Aol Bate] AHG e EFel B AF e} WA L AAlE]) Ak Fol v]ste] oA
A A2 AR webA] Aol A FFAL FE 2 U (p<0.00l). £F39 HE A L] JF TUEE FF
A gl AT Foistel ANE F S AL ¥SF el §oHU Aolsh dAdch TehAF AR 28F 44
2ty (DPD) %2 A4 el 6.7 nM/mM Cr, k4]
Table 7. Correlation coefficients serum albumin and protein, 0] 6.9 nM/mM Cr=. &7kel §-2]A gl alo|7F gt &
and dietary protein intake in sutfjects ' W o] pHE AAlF 6,60, AuHAl T 62302 QJubalFo] 4

Vegetarians Omnivores

o At= st fol A o2 FUTHp<0.05). T o oFtel e} F

S Serum S Serum
bt total SR potal NE g FofApx) Zebe) ARPAE A A} A=) A

Animal protein intake 0.1591 0.0449 0.3090""  0.0799
Plant protein intake 0.2459 0.2830 0.2465 -0.0112

YPerson’s correlation coefficient.
"Significance at p<0.05.

protein protein_ epx 4 wAF AT £ T LA ED S
Total protein intake 02459 02830 02465 -0.0112 whal 2l (p<0.05), Al B4} A (p<0.05)9] A # 2k} g2 A
ot

& ARIAE ehhede) DT A9 EH F

A(p<0.05)7 7l FeF(p<0.05)S WS 5492
=i gt oAl ok AABAE Vet o]

o & o
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