KOREAN J. FOOD SCI. TECHNOL. Vol. 35, No. 4, pp. 702~707 (2003)

A 7t0|7}

=

KOREAN JOURNAL OF

e R

FOOD SCIENCE AND TECHNOLOGY

©The Korean Society of Food Science and Technology

gl dEAFME TYEQ =diEsE oY

i

FEA - AT - AR - QAL - AFA! - fHA*
FRLAT, BB LAY

A Study on the Longitudinal Bone Growth of
Growth-stimulating Material with Eleutherococcus senticosus

Dong-Sik Yang, Min-Ho Cha, Bong-Joo Kang, Se-Wook Oh’,
and Yoosik Yoon*

Korea Institute of Oriental Medicine, 'Korea Food Research Institute

Young-Eon Kim

This study was conducted to evaluate the effect of a growth-stimulating material (GSM) containing
Eleutherococcus senticosuson on the longitudinal bone growth. The effects of GSM on proliferation zone and
IGF-1 mRNA expression in rat growth plate, IGF-1 mRNA expression in MG-63 osteoblast and Hep-G2
hepatocyte, and bone growth of mouse tibia were studied. GSM significantly increased the proliferation zone in
growth plate of proximal tibia (P<0.001) and the IGF-1 mRNA expression in growth plate was also increased
(P<0.01). Treatment of GSM to MG-63 osteoblast and Hep-G2 hepatocyte also increased IGF-1 mRNA
expression more than twice. In addition, bone mineral density of mouse tibia was significantly increased by GSM
(P<0.05). Therefore, it was shown that GSM has an activity of bone growth promeotion by increasing the

expression of IGF-1, a major bone growth factor.
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(epiphyseal growth plate)®} “37g°] =2 Ho} F&Ael 7}
F Z23%F A7 ®oh AL 934 ¥ (chondrocyte) S 5
2A 7= 524 F (proliferation zone)? AFAHE] Ad<3} v
of Zhe-g e Ad<E(maturation zone)¥ H]TiS (hypertrophic
zone)Oo. 8 L rolR| ) o]Ee] AeAgow Aol do] A4
o] o] FojFITH!,

IGF-1(Insulin-like Growth Factor-1y2 70712] olv|iito g2
o]Folxl A Fa3 AR 74 FxAoA
o T E 89 RS ER] AEEgoR 71eA IGF-
1 f47 o] X153, IGF-10] #4)EH®, IGF-12 IGF-
1 FEAIe Agete] Hlofe] Adxdd] T B3 ol
g, Blote] 24 oz AR dgol v Fa% 2HE
Az ALl B, AALE 2 ANE E3lo vl Fag
HAEL 3L JE HoZ dEA YO 53] I #
o3 ZEA) E(osteoblasty= IGF-19] &Jafd B3l 42
271t} AT (growth plate) &) AT £33 F
FTEA F3 HA e ARE FITD o) FHE F
2+o] ol dAE o)FA HTW. IGF-10] ZEE FAlA
IGF-1& o3 Ffols ARY, Jd&d 9734, & 7714
Uz g Aol o] sidEckE Bart o

FEUEAR 7MX) 7V (Eleutherococcus senticosusy= sibe-
rian ginseng®]2t3 YA A& FE=E FErt %% 4E
AEZ, 1969 Brekhmann®] 7212713l adaptogen® ZA]
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Table 1. Composition of growth-stimulating material (GSM)
with Eleutherococcus senticosus

Component Amount (mg/kg/day)
Eleutherococcus senticosus 7.2
Vitamin A 0.014
Vitamin B, 0.028
Vitamin B, 0.028
Vitamin B, 0.056
Vitamin C 2.8
Vitamin D, 0.0014
Vitamin E 0.72
Nicotinamide 0.056
Folic acid 0.0072
Others calcium, iron, zinc etc.
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e AP FBS A B S g wet
ZHEEAZ 2 FHG QolF s AYEE

A
SD #HA ) 37 FTHFTY GSME Fo8taL, diethylether
(Showa, Japan)i uHE A7 & e o2 needleS F
Ao 29l & sakel AzjE PBSE Al HRAIZ
o]e}A 0.1 M phosphate bufferoﬂ A pH 7.49 4.0% for-
malin B0 R FRAZ F, —JH-J 3 LAEE v
We] 0.1 M phosphate buffered formalin 27 el A A7)
e vAEH RS paraffin AH oz A3k T)
H-& H&E staining'®8ld FatAn| Aoz fAzbsiy FAHE
A 2 W (IMT(VT)-Morphology, USA)S.2 A7Hfo] &
2jgde] Zolg um 992 S5t

Z A A

In situ hybridization

In situ hybridization2 Zimmermann £-2] WH!NG o] &5}
of AW IGF-1 mRNA Hde A@sn. 4719
ol FujdE 2AEHUS ’\}*30}03‘4 Xylene2 2 FZHH 9
220 A|ASEL, ol§HE-E B 3 proteinase K& 10827¢
Hk-3-A]Z{t}. Hybridization bufferoﬂ E X" IGF-1 probeE 3
7hated 5E7F 80°CE 7FEF, 37°ColA 16417+ WHEAIF T
2w ZES 0.1%2] Tween 20°] 3% PBSZE A& 3l
biotinylated anti-fluorescein® = 204%-7F ¥WH-8-A|7) H, Strepto-
avidin Horseradish peroxidase conjugate® THA] 2087} Wkg-
AlAch ¥ A EE DAB(diaminobenzidine, USA) &3l Z+
Mog vheE AT g YolHgko ™, IGF-1 probe?] sequence
=  5-TCCACCAGCTCAGCCCCGCAAAGGGTCTCTGGTCC
-39 A
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ZBME ¥ ZMEOIM IGF-1 W =X 53
ZZAE 2 PAENA IGE1 BA F2E B2 9
&tod Marinaro Tl 218 WHPS HAF oal RNA &
2] @ RT-PCRE T3t MG-63 ZFMES} Hep-G2 7+
Az A XA ol ARSIt MG-63 Al
E9} Hep-G2 NIZE 10% FBS7} %3+E DMEM HiA] oA
6 well plateo] BiFSt Th3, FBS-free DMEM BiX]oA] 16A]
7v B3t WA st FBS® E3E AASSG o]F 7F well
o GSME 0, 25, 50, 100, 200, 400ug/mL TR
€ FBS-free DMEM HIAIZ A 3F 3 244170 WA 8o A
ARE FRsith
Total RNA 5 pgell 100 pmol®] Oligo dT primerE F 71
o2, 65°Coll 10487} WXt RT premix(bioneer: K2044)E
o] 8-3}d reverse transcriptions 38t} PCRo| ARE-H
IGF-1 E°]% primere 42} 5-CCAAATTATTTAAGTGCTG
C-3(left primen3 5-CAAATGTACTTCCTTCTGGG-3'(right
primer)e]™, PCR 29 Z7]E 396 bpolth. PCRE 94°C, 5
min — (94°C, 1 min — 60°C, 1 min — 72°C, 1 min)(40 cycle)
— 72°C, 10min— 4°C9 ZA2 =% £33} 29, internal
control 2+ GAPDH gene specific primerS ©]-83F] 94°C,
5min — (94°C, 1min— 65°C, 1min— 72°C, 1min) (25
cycle) = 72°C, 10 min — 4°C2] 27Ae= F3359t}. IGF-1
gene LTS Image Master VDS software(Amersham Pha-
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macia Biotech, UK)E ©]-&-3te] &34}
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Length of proliferation zone (um)

Controf GSM

Fig. 1. Epiphyseal growth plate in rats treated with GSM.
GSM treatment increases length of proliferation zone in the growth
plate. Distance between vertical arrows indicates the width of the
epiphyseal growth plate. ***means significant difference
compared with DW-treated control group (P<0.001).

EAHE MIEI ZEME
U £ 53
GSM F47t A3aE F7HA F83E S 7=

o2 #FHJeBZ 337 GSM FAE #FH 9 FHE A
AWM in situ hybridization WE-E ol&3td LS
APH oz EXshe Fa AR 23] IGF-14] mRNA
e 271 RS FAsdt. Fig. 2014 IGF-1 mRNA %
d BELS AoMS B e RRoZ YRz HE] GSM
FolZolAl, IGF-1 mRNA ¥#e] 4% 3718 & @
4 AAThFig. 2). AN IGF-1 mRNA 23 HHE o
ZFAT712 um>el B8] GSM T4 Z(7260 um?)°| 54% =7}
397, IGF-1 mRNA H3 A ZFA tizZ 9371, GSM
FqZ 168712 GA] 81%9] #el&d F71E R KFig.
2)(P<0.01).

974 A IGF-12> F2 7+ 94 FZFHA dddr
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Aol HAe FIFS dotrr] fsl] Fa8 247
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7FHRAL, 53] 400pgmL FEAME GSM TR

H ZIMZOIM IGF-1 /T

J1z1e1 IGE-

& 22A



180 7000
160
140 |
120 [
100

80 |
60 |
40 ¢

zo[
0 b

200 [ 8000 xr

BOOL
5000
4000

3000

Cell number of IGF-1
mRNA expression (No.)

Total area of IGF-1
mRANA expression (gm”)

2000
1000

Control GSM Control GSM

Treatment Treatment

Fig. 2. IGF-1 mRNA expression in the epiphyseal growth plate
in situ hybridization.

GSM  treatment increases the number and the total area of
chondrocytes expressing IGF-1 mRNA in growth plate. Distance
between vertical arrows indicates the width of the epiphyseal

growth plate. **means significant difference compared with DW-
treated control group (P<0.01).
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Fig. 3. IGF-1 mRNA expression in MG-63 human osteoblast
cell line that were treated with GSM.

(a) Electrophoresis of IGF-1 RT-PCR product. Lane 1: GSM 0 pg/
mL, lane 2: 25 pg/mL, lane 3: 50 pg/mL, lane 4: 100 pg/mL, lane
5: 200 pg/mL, lane 6: 400 ug/mL. (b) Expression ratio of IGF-1
mRNA compared with non-treated control cell. *means significant
difference compared with GSM non-treated control group
(P<0.05).
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Fig. 4. IGF-1 mRNA expression in Hep-G2 human liver cell
line that were treated with GSM.

(a) Electrophoresis of JGF-1 RT-PCR product. Lane 1: GSM 0 pg/
mL, lane 2: 25 pug/mL, lane 3: 50 pg/mL, lane 4: 100 pg/mL, lane
5: 200 pg/mL, lane 6: 400 pg/mL. (b) Expression ratio of IGF-1
mRNA compared with non-treated control cell. **means
significant difference compared with GSM non-treated control
group (P<0.01).

thHP<0.01). AEFE IGF-1 FoIA FFZLolet 2% &
A7F F7rdvhe A9 A3t ol RAEI YR
GSM B ZolA] IGF-1 #0]7} Z71gtel = E-7ats 72
Holo| X TAHeR FofHl AolE BolA ¥ A
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Table 2. Effect of growth-stimulating material (GSM) on bone growth in mouse

Treatment Length"” (mm) Width"” (mm) BMD'? (mg/cm?)
Control 16.721+ 0.16 1.09 £ 0.01 412106
GSM 16.92 £ 0.07 1.13 £ 0.01%* 43,01 0.5%

DValues are mean + SEM of 10 mouse.
YBMD: bone mineral density.

*, **: Significantly different compared to the value for control groups at *P<0.05, and **P<0.01, respectively.

GSM4| Ag7|zbo] Ftd WE R FAETh £ F9 9
H Z4 @ A Ayt He 3RV drdAe
GSM F3(43.0 mg/em?)°] hEZ(41.2 mg/em)BETh Z713
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