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Effects of Long-Term Administration of Saengshik on Growth Increment,
BMD and Blood IGF-1 Concentration in Growing Rats
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Chulkyoon Mokz, Mi-Hyoun Park' and Ju-Yeon Lee'
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ZDept. of Food and Bioengineering, Kyungwon University, Seongnam 461-701, Korea

Abstract

This study was performed to investigate the effect of long-term administration of Saengshik on growth
parameters of growing rats. Male Sprague-Dawley rats were fed on AIN-93G basal diets for 12 weeks and
assigned to the following groups: rats administrated orally with Saengshik at the dose of 1 g/kg/day (1x]S),
2 g/kg/day (2x]S), 4 g/kg/day (4x]JS) and distilled water (Control). Rats were sacrificed at 4, 8, 12 weeks
after oral administration. Bone mineral density (BMD) and bone mineral contents (BMC) were measured by
PIXImus densitometry and serum insulin-like growth factor-1 (IGF-1) concentration were determined by
using EIA method. Body weight and food intake did not show significant changes within groups for 12 weeks.
Physical longitudinal growth indexes, body length and femur length were significantly increased in Saengshik—
administered groups at 12 weeks, in which BMD and BMC also significantly increased. Also, in blood IGF-1
level, Saengshik-administered groups were remarkedly higher than control group at 4 week (p<0.001), in which
significantly higher at 8 week and 12 week. These results suggest a close relation between administration
of Saengshik and increment of longitudinal bone growth. Therefore, as the result of this study, it could be
expected that the administration of Saengshik for 12 weeks is helpful to the increase of longitudinal growth
and growth factors in rats. Furthermore, we propose that the consumption of Saengshik as dietary
supplementation may promote to increase in longitudinal bone growth in growing children.
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Table 1. Composition of AIN-93G purified diets

Ingredients AIN93G (%)
Casein 20.0
Cornstarch 39.7
Dextronized cornstarch 13.2
Sucrose 10.0
Cellulose 5.0
Soybean oil 7.0
Mineral mixturell) 35
Vitamin mixture” 1.0
L-Cysteine 0.30
Choline bitartrate 0.25
t-Butylhydroquinone 0.0014
Nutrients Amount
Carbohydrate (%) 67.9
Protein (%) 20.3
Fat (%) 7.0
Metabolic energy (kcal/100 g) 416.0

YAIN93G mineral mix. (g/kg of mix): calcium carbonate, po—
tassium phosphate monobasic 196, potassium citrate mono-
hydrate 70.78, sodium chloride 74.00, potassium sulfate 46.6,
magnesium oxide 24, ferric citrate 6.06, zinc carbonate 1.65,
manganese carbonate 0.63, copper carbonate 0.3, potassium
sulfate - 12H2O 0275, ammonium paramolybdate - 4H>O
0.00795, sodium metasilicate - 9H20 1.45, chromium potas-
sium sulfate - 12H20 0.275, ammonium vanadate 0.0066, lith—-
ium chloride 0.0174, boric acid 0.08145, sodium fluoride 0.0635,
nickel carbonate 0.0318, powdered sucrose 221.026.

?AIN93 vitamin mix. (g/kg of mix): nicotinic acid 3.0, Ca pan-
tothenate 1.6, pyridoxine-HCI 0.7, thiamin-HCI 0.6, riboflavin
0.6, folic acid 0.2, biotin 0.02, vitamin B12 (0.1% in mannitol)
2.5, vitamin E (500 IU/g)15.0, vitamin A (500,000 IU/g) 0.8,
vitamin D3 (400,000 TU/g) 0.25, vitamin K1 (phylloquinone)
0.075, powdered sucrose 974.655.
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Table 2. Raw materials of Saengshik
Materials
Brown rice Lotus root
Glutinous millet Spinach
Sorghum Chlorella
Prosomillet Lentinus edodes
Soybean Mugwort
Black sesame Pine needle
Black rice Laver
Barley Brown seaweed
Kale Sea tangle
Carrot Yeast
Burdock Bifidobacterium longum
Pumpkin Fructooligosaccharide
Angelica utills Lactoferrin
Cabbage Rose petal extract
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aminotransferase(AST) 2 alanine aminotransferase(ALT)
E S oh2728). Aol A4% 2E AleFE Rochert
2He Folsta e A EshEA A1) (Roche, Delray
Beach, FL, USA)E AF-&3}e] E4]slgich.
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digital calipers(Mitutoyo, Japan)ZS AF-g&38}e] A =3k 5
Nagy2} Clair®] W ol o2} PIXImus densitometer(Lunar
Corp, Madison, WI, USA)Z o] §-3}o] Zd =(BMD; bone
mineral density)} %7142 (BMC; bone mineral con-
tent)& &7 3 TH29).
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Table 3. Nutrients contents in Saengshik

Contents Nutrients Contents
Energy (kcal/100 g) 3926 Vitamin A (ugRE/100 g) 368.7

Nutrients

Moisture (%) 1.9 Vitamin Bl (mg/100 g) 1.8
Carbohydrate (%) 80.9 Vitamin B2 (mg/100 g) 0.4
Protein (%) 114 Vitamin B6 (mg/100 g) 0.4
Fat (96) 26 Vitamin C (mg/100 g) 435
Na (mg/100 g) 1765  Vitamin D3 (mg/100 g) 21.6
Fe (mg/100 g) 354 Vitamin E (mg/100 g) 5.1
Zn (mg/100 g) 7.83 Foic acid (mg/100 g) 19
Ca (mg/100 g) 600.0 Niacin (mg/100 g) 9.9
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Table 4. Changes of body weight in experimental rats during growth (g)
Groups” 0 week 4 week 8 week 12 week
Control 102.4+7.4% 2185+19.3 276.4%30.4 3025+235
1xJS 99.2+8.7 211.7+32.8 285.2+175 312.4+36.3
2xJS 103.7£6.3 204.5+25.7 2775£39.2 208.81+405
4x]JS 108.9+5.8 229.1£238 268.41£32.3 331.4+39.7

YThe rats were administered either distilled water (Control) or Saengshik dose of 1 g/kg/day (1x]S), 2 g/kg/day (2x]JS) or 4

g/kg/day (4x]S).
PAll values are mean=SD.

Table 5. Effects of Saengshik oral treatment on serum aspartate aminotransferase (AST) and alanine aminotransferase (ALT)

concentration in experimental rats during growth (IU/L)
Groups” AST ALT
oups 4 week 8 week 12 week 4 week 8 week 12 week
Control 75.3+75% 87.4+89 837185 315+36 35549 349+3.0
1xJS 779+9.3 836+64 929126 30.2£6.2 35747 36.0*+125
2xJS 741=+5.3 852494 90.0+6.7 30.0t4.3 365121 33.85+2.3
4xJS 754+8.7 834+51 89.3£25 304+£5.2 37.4+2.0 31.9+t25

YThe rats were administered either distilled water (Control) or Saengshik dose of 1 g/kg/day (1x]JS), 2 g/kg/day (2xJS) or 4

g/kg/day (4x]S).
PAll values are mean= SD.
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Table 6. Effects of Saengshik oral treatment on longitudinal growth of body and femur length in experimental rats during

growth
G H Body length (cm) Femur length (mm)
roups 4 week 8 week 12 week 4 week 8 week 12 week
Control 195+1.39% 228+14 231+1.1° 302405 35.5+0.4° 37.0+0.6"
1xJS 20.3+0.9® 229+16 24.4+0.8° 30.0£0.3° 35.840.3® 39.140.1°
2xJS 21.4+04° 23.3+1.1 248+14° 315+04" 36.2+0.4% 385+0.6"
4xJS 215+0.8° 235%1.6 24.3+0.8" 31.4+0.8° 365+0.8 385+0.8

UThe rats were administered either distilled water (Control) or Saengshik dose of 1 g/kg/day (1x]S), 2 g/kg/day (2x]S) or 4

g/kg/day (4x]S).
DAl values are mean=*SD.

3Values with different superscript within the same column are significantly different at p<0.05.
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Table 7. Effects of Saengshik oral treatment on changes of bone mineral density and bone mineral contents in experimental

rats during growth

Groups” BMD (g/cm’) BMC (g)

4 week 8 week 12 week 4 week 8 week 12 week
Control 0.116+0.006” 0.1568 £0.009 0.192+0.005* 0.372+0.018 0.682+0.046 0.843+0.032°
1xJS 0.118+0.010 0.167 £0.008 0.203+0.011° 0.383+0.036 0.682+0.049 1.017+£0.062°
2xJS 0.113+0.005 0.170+0.008 0.198 +0.007° 0.393£0.041 0.704+0.034 0.896 = 0.046™
4xJS 0.116 =0.005 0.171 =0.004 0.221+0.022° 0.400+0.041 0.7190.058 0.985+£0.121™

UThe rats were administered either distilled water (Control) or Saengshik dose of 1 g/kg/day (1x]S), 2 g/kg/day (2x]JS) or 4

_g/kg/day (4x]S).
YAll values are mean=SD.

Yyalues with different superscript within the same column are significantly different at p<0.05.
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Fig. 1. Effects of Saengshik oral treatment on serum insulin
-like growth factor (IGF-1) concentration in experimental
rats during growth.

All values are mean+SD (error bars denote SD). Text on vertical
bars indicate the statistical different: "p<0.01, 'p<0.001.
Saengshik was oral administered during 12 weeks at each con-
centration 1xJS: 1 g/kg/day, 2xJS: 2 g/kg/day or 4x]JS: 4
g/kg/day. Control group was administered distilled water.
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