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Effects of Arginine Supplementation on Bone Markers
and Hormones in Growing Female Rats*

Choi, Mi-Ja'
Department of Food and Nutrition, Keimyung University, Daegu 704-701, Korea

ABSTRACT

An important related question is whether arginine has influence bone metabolism. The effect of arginine supplements
on bone markers and related hormones were studied in young female Sprague-Dawley rats fed either an arginine su-
pplemented diet or control diet. Twenty four rats (body weight 83 = 5 g) were randomly assigned to one of two groups,
consuming casein or casein with supplemented arginine diet. All rats were fed on experimental diet and deionized water
ad libitum for 9 weeks. Bone formation was measured by serum osteocalcin and alkaline phosphatase (ALP) concen-
trations. And bone resorption rate was measured by deoxypyridinoline (DPD) crosslinks immunoassay and corrected
for creatinine. Serum osteocalcin, growth hormone, estrogen, insulin-like growth factor-1 (IGF-1), parathyroid hormone
(PTH) and calcitonin were analyzed using radioimmunoassay kits. The weight gain and mean food intake were not
affected regardless of diets. The rats fed arginine-supplemented diet had not significantly different in ALP, osteocalcin,
crosslinks value, PTH, estradiol, and IGF-1 compared to those fed casein diet group. The arginine-supplemented group
had significantly higher growth hormone and calcitonin than casein group. This study suggests that arginine is bene-
ficial for bone formation in growing female rats. Therefore exposure to diet which rich in arginine early in life may
have benefits for bone formation and osteoporosis prevention. (Korean J Nutr 2007; 40(4): 320~326)
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o] AF ¥-47] (automatic chemical analyzer) & %3}
%3, osteocalcin®] &4 one-step solid phase® ©]&
gl competitive radioimmuno-assay®’ ]l 71%% OSTE-
OCALCIN MYRIA kit (Techno genetics, Italia) © & ra-
dioimmuno-assay S 3 ¥ gamma-counter& ©]£3}o]
Fd A A AEE SHRL. F EE Y 2 F
deoxypyridinoline (DPD), creatinine, crosslinks value
¢l &4 collagen crosslinks™ Kit (cat. No: 8001.
Metra Biosytems Inc. US.A.)S ©]g3}o] ELISA (en-
zyme-linked immuno sorvent assay) ¥l 2lal 43513
o} Fuijrts}l #AAY $2EQ A7 calcitonin, PTH,
IGF-1, 4% T 22 42 Al3ae] 739 g9} 125-

[2 %29 FAE T AME-ste] &3 34 Tkl ‘san-
dwich' & #4181 8= non-competitive radioimmuno-

assay””& ©]€3 DSL-7700 ACTIVETM Calcitonin
IRMA kit, DSL-8000 ACTIVETM Intact PTH IRMA
kit (Diagnostic System Laboratories Inc, USA), HGH
IRMA CT kit (Radim, Roma, Italia), IGF-1 IMRA kit
(Radim, Roma, Italia)  radioimmuno-assay s 3 32
gamma-counterE ©| 83t 3 & AF A=E &3
&%t} % estrogen 5 42 Yst9] Coat-A-Count
estradiol kit (Diagnostic System Laboraton'es Inc. USA)
o2 o]&3}y] radioimmuno-assay o &
£ o) &3lo] ATt

gamma count

Table 1. Compoaosition of experimental diets (g/100 g of dieh)

Ingredients Control supp/g?r:r;l::: tion
Casein” 20 20
Corn starch 53 52.34
Sucrose 10 10
Soybean oil 7 7
Cellulose 5 5
Min-mix” 3.5 3.5
Vit-mix” 1.0 1.0
L-cystine 3.0 3.0
Choline 0.25 0.25
Tert-butyl hydroguinone 0.0014 0.0014
Arginine” - 0.66

"Casein, Maeil Dairy Industry Co. Ltd. 480 Gagok-Ri, Jinwi-Myun,
Pyung taek-city, Kyunggi-Do, Korea

? AIN-93G-MX, Teklad Test Diets, Medison, Wisconsin, USA

¥ AIN-93G-VM, Teklad Test Diets, Medison, Wisconsin, USA
“L-Arginine: Sigma A8094, Japan

Calorie % of diet-carbohydrate:protein:fat = 64:19:17
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ehdRek ofE 2 B AF AR Al ATl f4

A A7t A= 97 F IE AE 71 G938
AlE YA okgkth =8, Table 20 o] AHZw
HolE &S HERIEH B 4 2o} “HE‘L T
BT 27 12,5 g/day2A] 719) kAL AolAEE F ¢
ol #2123l Aozt ik
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477] #ellA arginine H7Hol7F & A X|FQ1 ALP
5=} osteocalcin FE0] A= S Table 39 U}
ERi2lth ALP sxt oixdo] 49.6 + 222 U/, ar-
ginine F7kzte] 45.3 + 21.1 UAR F & 7t EAIR o
2§49 zleol7} ¢lglt)l. 8F osteocalcin FEE
Z70] 412 + 0.76 ng/ml, arginine A7kE0] 4.57 +
0.39 ng/mlZ F & kel FeJ2A zpol7h AT
27 Aozt & 8% AH¥<) DPDY cross-
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Arginine

Table 2. Effect of arginine supplementation on weight gains,
mean food intake and food intake efficiency ratio (FER) in gr-
owing female rats

Arg

Variables Control . Significance
supplementation
Weight gains ~ 161.7 + 125" 1628 = 11.6 NS?
(@
Mean food 12.5 0.4 12.5 £ 0.6 NS
intake (g/day)
FER” 0.248 = 0.0 0.251 + 0.03 NS
"Mean + SD

?Not significantly different at p <0.05
YFood infake efficiency ration (FER)

Table 3. Serum ALP and osteocalcin of rats fed experimental
diets

Variables Control Arg . Significance
supplementation
ALP (U/D) 49.6 + 222" 453 + 21.1 NS”
Osteocdlcin 412 +0.76 4.57 + 0.39 NS
(ng/ml)
"Mean + SD

?Not significantly different at p<0.05
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Arginine 7} Aoj7} % N2 (parathyriod
hormone; PTH), calcitonin, estradiol &%l v|A& &
2 Table 59 AAEFe dF PTHE 27 caseinat
3.85 pg/ml, arginine ¥7W* 5.73 pg/mlzE AP 7kl
F3FQl AfolE AU

g2 calcitonin FE=E 27 U227 1.31 pg/ml, argi-
nine A7F7 1.66 pg/mlE arginine A7FrolA 28
2 FEokrh

A estradiol?] EE= tZFTo] 156.28 ng/ml, argi-
nine A7Fo] 218.20 ng/miZ AT 7hel] §-2120 A}
ol At

q727] ZAe)A casein 2lolel arginined H71ske] A%
F22 5uajg} d&d FAF AR (Insulindike Grow-
th Factor-1; IGF-1) F%E°l v|X& Z2E Table 6

Table 4. Creatinine, DPD and crosslink value of rats fed experi-
mental diets

Variables Control Arg R Significance
supplementation

Creatinine 31+ 1.6" 38+28 NS?
(nM)

DPD (mM) 4749 £ 79.7 460.1 £ 197.0 NS

Crosslink value  175.9 =+ 58.1 218.2 +118.3 NS
(nM/mM)

"Mean * SD

?Not significantly different at p<0.05

Table 5. The concentrations of PTH, calcitonin and estradiol of rats

Variables Control Arg . Significance
supplementation

PTH (pg/ml)  385% 1.9" 573+ 33 NS?

Calcitonin 1.31 £ 00 1.66 + 0.3 *
(pg/ml)

Estradiol 156.28 + 54.3 218.20 * 61.1 NS
(pg/ml)

"Mean = SD

?Not significantly different at p <0.05

¥p<0.05

Table 6. Growth hormone and IFG-1 of rats fed experimental diets

Variables Control Arg . Significance
supplementation
GH (ng/ml)  0.169 + 0.002"  0.179 % 0.005 )
IGF-1 (ng/mi) 798.3 £ 90.9 847.7 £ 190.5 NS
"Mean + SD
?p<0.05

”Not significantly different at p<0.05
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Rtk 83 ARS2RY FEE arginine 37F 7ol
0.179 ng/mi2 2T 0.169 ng/mldl vl3l] F-o)Hoz
ottt ArdF Qed A AR (nsulinlike Gr-
owth Factor-1; IGF-1) X+ thZ7% arginine J7H*
Zroll FAR R FAQ Aol= gl
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Arginine 37Fo7F A7) HellA AFole 3=
u| x| 99k, arginine 7H0)7F 85 ALP ol 7|
A= oM E 2T arginine F7HE Il FAIFL
2 4 2ozt gl ol F duAR HAHA
7 7% ALP 5571 oiRt 52 43 2ilov A4
Q1 foAo] itk Bask AW njgt Adoltt. EF
osteocalcin FEE F i 7Hl f23<l 2e)7t gl
o|Z& A7) FolA caseinll BIaH arginine o]
230 £ F @AE AHHA A$ EF osteocalcin
EEE 597 o7} Qiths AMaAT A7 e} A

19tk Sprague-Dawley & H3%EE A ¥F osteo-
calein F50) st 475 B9, Murakami 5 45 €
SD#F 7 379 T osteocalcin FE+ 30.8 ng/ml
B3 31203, Hauschka $°"2 570€¥ | 32 osteo-
calcin 5= 17 ng/ml® Busigich 18] B 479
A7) #9} d=o] w53 SDF 13F% ] 43 #HY
B3t osteocalcin FEE 5~13 ng/mlE Baspi =™
B A7ANE= AF 4.3 ng/mloz A e 5T E
eligltk H]E ¥Z osteocalcin® FZAEAA Eu|H
22 Z gAo AER o] &FANt o)A & &&7 vl A
o] o} osteocalcin Z3)AFo] w2 o) SR
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goato A7) AZ g R A7elE o arginine
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HEEE ol 3280ty ¥ PTHE 27 casein®
3.85 pg/ml, argininew 5.73 pg/mlE AP 7kl F9
Al Aol itk EF 712 PTH %+ Choi 579
37719 A F2 wxsl A7AFR) okt v Yl
ok 28y Kalu ¥ Fischer® 54 33 E o
2 3 ARellA F- duize] 4 PTH 58 Wio] F
Rk Basiled o] AT H HE ZEE A7t
Atk & casein o] 443 A PTH $5= 67140 HIS
w} 12.2 pg/mle]d Zo] 127047 E] FA ZF7}ate] 3070
o] HAE W= 311.62 pg/mlE ARTIIel g A
8] S7¥etol oV T DS AT A FellAE 3070
o] H9E Wl PTHEEY} 103.8 pg/mlE casein 2]
olof| ul] wl-¢- wgitiy B wEigich wekAd Kalu %2

F W Aol 4 12 A% FWPAIFIR (y-

perparathyroidism) € A4AA 71HoE A% T £45
FRACR o] & 4 A 7FEHoR Qg F &4S
.

&3] vho} FA]= Lgrkn AAsIGith Mei 572 u
A 3 FHANE U eE AA g 2ALIA isoflavones
MAFol ¥ F9 @4 PTH 55+ 19.83 pg/miol3]
21} isoflavones AFHFO] ¥ T ¥4 PTH v%&
26.56 pg/mle.2 isoflavones AF#Ho] & 9 ¥
PTH &&=7} 49422 A Yl isoflavones?} est-
rogen #5202 Qg A 75HRE AAAA HA
o= Q% F WAL FTHE WRol £ F Avkn ARk
3k5itt. o9} Zo] F whMAoL} isoflavones’t PTHS:
2 328 S T dAoY w3l A F £55
AN F S AR APAFHNEo] B uHTh
olgl= 2l A7 FEE toR 3 Aeele T dy
Aol } isoflavones’t & FAdolv & §5& 2EsH= %
2E vjAl= ade] gt AT A ¢l

¥Z calcitonin % 22 caseint 1.308 pg/ml, ar-
ginine H7F* 1.655 pg/mlE arginine J7} oA <
Hog F3e ol fFYZolA estont % PTH
F57} arginine A7} ol o) %222 calcitonin 5%
7 2 Ao =2 Algdoh 9% 79 calcitonin L
Choi 58] ATolA F @] AF Al §22Q 2]
7 ok Busieledl 0]22 PTH %7 A9 vls
319371 WEo 2 Alg ") ey 85 calcitonin EEE
AAT v)5d 525 Yehhdek Calcitonine 7%
Ao BulEE FEEOZ T 858 B JAst
+ 22 Holt) wZAE EHE calcitonine] gk 1131
3 FEA7E EAFOR o)F T3] dEAE A 2=}
B3] gEAEe] 23 op|HE & £5S Atk A8

S st = Aol Aoalx] g Ao dEA Yok
Calcitonin 72l F-IZAXE (parafollicular cell) il
Al FrlEls WA el 3ERog g AT Q= 4
A Agste] FEAE 53 715S At o)A
WA calcitonin®] )& &E3H= AlgH2lo|L} ¢1o)9] cal-
citonin® & §&& Al FULE A7) oA
2 ARE 3 Ik

A4 estradiol?] F%= AP el 59249 2poj= 9l
Atk 33719 HE o2 G4 estradiold] FES &
A3 AYATNA BRI estradiol FEQ 205~283
ng/mlg} vl=E el Qg 4 s2Ee e ¥
A4 o)zt Zrlel wih dojuhs F &4 wAo )
T F% 93 sty ok Estrogend Aehst z8-&
o}z i =Ele] 1A AW PTH, calcitonin®} vitamin D
9] &3l 1,25-(0OH)~vitamin DsFe] A3 22 2lF)
A PR o o] EAS WXk Bo® F5E 1 Q)
ok #H737] o]F estrogen ¥H|7} 7ZHAsFA PTHe o
§t w2 Zkpo] Skl 3 §% £20) ST o2
d dF Za ol ST Ak o)XY 4% 2+
F0] /18I o)AH o2 PTHY #u)7F A1 o2
QA3 7oA vitamin DS 843} Fejel 1,25-(0H).-
vitamin D] A4o] Zagr). mebd LM 24 &
T7F ZAEHI A €5 ZETres AX8) s W
9] Zgo] §EEo FUEs} A9 Estrogen cal-
citonin ¥H]E AF3te] S At Hofsta Sl H)
7 % estrogen wH| §-Fo| calcitoninH] AsE %
At & EAZE oS TR FeE BauHT 9]
o}* w3t arginine A7) ellA] estradiol 57t 71
= A%E Bleng 3% A9t eadnh

271 FAelA casein 4]0]9l] arginine-& 75t A%
F=2o &l A= A34E 2 2 arginine I/t
o] gzl vlgt] 3 ALZT 2L Frvl F9gHor
ot o] A3= arginine A% T2E HH|E A=
T Rug AgArel” A7) HelA isoflavones’t
3 T DA casein A°1F v|ngt A F A%
322 557} caseinTol HlEle] T @wiA M3 Fol &
Ao w ZrRItHE Bk fARE 43S YeRi
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A obx] G43] HFHERE k8ot somatostatin
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ohH g 2R Il e oy AA7%Y
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