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Analysis of Factors related with Early Bony

Maturation During the Growth Period

Hyun-Taeg Shin, O.M.D., Kyung-Hee Lee, O.M.D., Ah-Reum Lee, O.M.D., Seon-Hee Yoon, O.M.D.

Garosero Clinic of Oriental Medicine

Objectives

The purpose of this study was to investigate correlation between obese degree, result of hair tissue mineral analysis and bony matura-
tion. And we also wanted to compare the differences between early bony maturation group(EBM) and late bony maturation group(LBM).
Methods

146 subjects who visited growth clinic were measured by BMI, PBF(percent body fat), percent BMI, bone age esimation and HTMA(hair
tissue mineral analysis). The patients were classified into two groups - EBM, LBM group - according to the gap of bone age and chrono-
logical age. It was analysed that the correlation of bony maturation and obese degree, nutritional elements, heavy metals, significant ratio
of nutritional elements. Also, analysed the differences between groups.

Results

1. BMI, percent BMI had a correlation with bony maturation, PBF however didn’t have a correlation with it.

2. Ca, Mg, Zn and P had a positive correlation with bony maturation, and also K, Cr and Mo had a negative correlation.

3. U, As and Cd had a negative correlation with bony maturation.

4. Ca/P, Na/K, Ca/K and Zn/Cu had a positive correlation with bony maturation, and also Na/Mg, Ca/Mg had a negative correlation.
5. Percent BMI, Ca, Mg, Mn and Ca/p were higher in EBM group.

6. K, Mo and Hg were lower in EBM group.

Conclusion

According to this study it could be suggested that maintaining proper percent BMI and accumulation of nutritional elements, heavy
metals to prevent early bony maturation.

Key Words : Bony Maturation, BMI, Nutritional Elements, Heavy Metals, HTMA(hair tissue mineral analysis)
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Table |. General Characteristics of Subjects

W Tl 4

Boy(n=70) Girl(n=76)
ChA 12.17+3.31* 10.81+2.54
BA 12334329 11054316
BMI 198143.77 18224266
PBF 22344670 24594567
*values are meantstandard deviations
ChA: chronological age(yr), BA: bone age(yr), BMI: body mass index(kg/m2), PBF: percent body fat(%)
Table II. Quantitative Analysis of Nutritional Elements in Hair Tissue
Boy(n=70) Girl(n=76)
Ca 54.69£34.42* 77.20+55.86
Mg 3.34+2.72 4.65+3.81
Na 25.33+26.84 13.75+12.92
K 29.44+31.07 24.33+29.46
Cu 4.58+9.99 3.9548.50
Zn 14.30+6.90 15.59+9.85
P 13.44+2.05 12.62+1.79
Fe 0.6957+0.2464 0.8276+0.4774
Mn 0.0245+0.0241 0.0262+0.0252
Cr 0.0536+0.0212 0.0439+0.0121
Se 0.0777+0.1705 0.0556+0.0176
B 0.0454+0.0461 0.0433+0.0032
Co 0.0012+0.0005 0.0015+0.0015
Mo 0.0047+0.0040 0.0043+0.0032
S 3963.01£329.20 3965.97+263.23

*values are meantstandard deviations(mg%)

Ca: Calcium, Mg: Magnesium, Na: Sodium, K: Potassium, Cu: Copper, Zn: Zinc, P: Phosphorus, Fe: Iron, Mn: Manganese,

Cr: Choromium, Se: Selenium, B: Boron, Co: cobalt, Mo: Molybdenum, S: Sulfur
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76)

Girl(n=76)
0.0247+0.7159
0.0086+0.0040
0.0010+0.0000
0.0729+0.0392
0.0023+0.0018
0.1120+0.0562

0.99+0.68

Girl(n=

6.17+4.51

1.38+1.58
26.44+50.18
10.17+10.29
6.04£7.52
19.13+6.16
0.51+0.46

Boy(n=70)
0.0124+0.0342%
0.0119+0.0059
0.0010+0.0000
0.0767+0.0316
0.0049+0.0065
0.1929+0.2222
2.36+12.82
Boy(n=70)
4.03+2.30*
1.17+0.80
749+15.31
9.16%6.13
1219+15.84
19.16+5.71
0.45+0.29

Ca/P

Na/K

Ca/K
Zn/Cu
Ca/Mg
Fe/Cu

Quantitative Analysis of Heavy Metals in Hair Tissue
Na/Mg

U: Uranium, As: Arsenic, Be: Beryllium, Hg: Mercury, Cd: Cadmium, Pb: Lead, Al: Aluminum

*values are meantstandard deviations(mg?%)
Table IV. Quantitative Analysis of Significant Ratio in Hair Tissue

*values are mean+standard deviations

Table Ill.

& 77, s5uael 4

il

s,

€]

7l AR

13
=4

Al

=

=

o
ks

el

<Table IV>$} 2t}

L

A

1)

# AAGAGIE Ao B} geH e,

3

=

)E}

4
e
I
pr g

N
Njo

65

94 meke 37, 100



e eka A A7E A2E

Table V. Correlation between Increasing Bone Age and BMI, %BMI, PBF

BA BMI PBMI PBF
BA 601F 192% -.038
BMI 806t 207*
PBMI 276%
PBF
*p<0.05, ¥ p<0.01, BA : bone age, BMI : body mass index, PBMI : percent bmi, PBF : percent body fat
Table VI. Correlation between Increasing Bone Age and Nutritional Elements
BA Ca Mg Na K Cu 7n P Fe Mn Cr Se B Co Mo S
BA 331t 3ot -138 -375t 118 373t 218 043 109 f232F 058  -002 116 -541F -148
Ca 834t 232t 367t 282F 478 127  327F 093 -303F -036 -132 .197¢ -294% 101
Mg -254t 392t 260f 450t 107 248t 118 -283t  -030 -045 192 -340%  .060
Na 623t -045 -181* 057 -058 -005 545F 012 127 015 088 .035
K 058 -353F -024 -003 -032 391 -038 146 017 391 -015
Cu 028 021 .09 025 -074 009 -106 139 -054 -026
Zn 143 116 027 -211% 009 158 295t -333F 071
P -097 -077 150 017 -005 036 -119 .424%
Fe 400t -006 -042 047 094 080 .085
Mn 073 -054 090 103 .02 .105
Cr -036 215t -050 .214F 078
Se -054 -030 -056 .057
B 290 059 034
Co 11 .028
Mo 053
S
*p<0.05, T p<0.01
Table VI. Correlation between Increasing Bone Age and Heavy Metals
BA U As Be Hg ad Pb Al
BA -192¢ 31t - .087 i1 -133 104
U -.093 - 028 -012 -.062 -011
As - 066 381F 3147F .005
Be - - - -
Hg -.058 -075 -.066
cd 468t -031
Pb -020
Al
*p<0.05, T p<0.01
& FHaAE 23 tH(Table VI). w4 A 289 Sk 2k, vl
Z, =gt fo e AAdAE Hlth(Table V).
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Table Vll. Correlation between Increasing Bone Age and Significant Ratio
BA Ca/P Na/K Ca/K Zn/Cu Na/Mg Ca/Mg Fe/Cu
BA 2861 219t 264t 282t -293% -397% .005
Ca/P 418t 737% 130 -336% -137 -.097
Na/K 491F 156 -124 -115 -124
Ca/K 126 -273% -118 -023
Zn/Cu -146 -204+ 434t
Na/Mg 380t .086
Ca/Mg 051
Fe/Cu
*p<0.05, t p<0.01
Table IX. Obese Degree Differences between Groups
LBM(n=60) EBM(n=86) p-value
BMI 18.40+3.43 19.39+3.21 ns
PBMI 550+2.14 6.41+1.95 p<0.01
PBF 23.28+6.42 23.66%6.18 ns

ns: non-significant, LBM: late bony maturation group, EBM: early bony maturation group

2AYY F/1h GEENA F Fau|gte
HRYE BASRGT #4 A% FAue Sk

Ca/P, Na/K, Ca/K, Zn/Cu, Na/Mg, Ca/Mg
o} ol JAAAE B9 tHTable V).

3. S0ign} A= xj0[0f mE AT FERIQ
0|
AT W T =d"el dAGel nsiA G4

S 2 Fobx] Qi+ - (Early Bony Maturation Gro-
up, EBM)¥# 244 k& i (Late Bony Matura-
tion Group, LBM) 2.2 Uil 7 it 7t A2
A, AALE, EE, TuE, dETIIRE
T TRHIEA AolE Hol=rtE A skt

EBMw& % 86 o2 F2l 367 (41.9%), ©14
507(58.1%) 0131, it AHS 1145263412 3H2l
Stk LBM2 % 60W o2 A} 347(56.7%),

o2} 267 (43.3%)01 3L, Hit A
A= rEreh

20 11.47+349

FEET] T 0|2 BN A3 L9 ol
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Table X. Nutritional Elements Differences between Groups

LBM(n=60) EBM(n=86) p-value
Ca 55.80+40.78 73.80+51.41 p<0.05
Mg 3.29+2.75 453+3.70 p<0.05
Na 20.88+23.52 18.20+20.06 ns
K 33.30+36.00 22.23+24.71 p<0.05
Cu 3.72+7.29 4.63+10.38 ns
7n 14.90+10.63 15.02+6.83 ns
P 1330+1.73 12.8142.09 ns
Fe 0.7000+0.2774 0.8093+0.4466 ns
Mn 0.0205+0.0114 0.0288+0.0302 p<0.05
Cr 0.0510+0.0143 0.0469+0.0196 ns
Se 0.0574+0.0151 0.0723£0.1543 ns
B 0.0467+0.0570 0.0427+0.0554 ns
Co 0.0012+0.0005 0.0015+0.0014 ns
Mo 0.0055+0.0041 0.0038+0.0030 p<0.01
S 4007.30+312.88 3934.73+281.02 ns
Table XI. Heavy Metals Differences between Groups
LBM(n=60) EBM(n=86) p-value
8] 0.0296+0.0767 0.0119+0.0363 ns
As 0.0111+0.0047 0.0095+0.0055 ns
Be 0.0010+0.0000 0.0010+0.0000 ns
Hg 0.0838+0.0423 0.0684+0.0288 p<0.05
cd 0.0037+0.0032 0.0037+0.0057 ns
Pb 0.1600+0.2149 0.1443+0.1163 ns
Al 0.9092+0.5520 2.1593+11.5647 ns
Table Xl. Significant Ratios Differences between Groups
LBM(n=60) EBM(n=86) p-value
Ca/P 4.23+3.36 5.7843.92 p<0.05
Na/K 1.20+1.25 1.33+1.29 ns
Ca/K 15.00+35.08 19.00+41.30 ns
Zn/Cu 9.93+8.78 9.51+8.41 ns
Na/Mg 10.23+13.59 812+11.82 ns
Ca/Mg 19.49+6.01 18.92+5.89 ns
Fe/Cu 0.4688+0.3169 0.4884+0.4307 ns
. -7 Rk
4) 4297[xe| Zoigel 22+ ol V. b =
G714 Fou g B3 AolE BAH 2
3} Ca/P H|&o] w7l FAASRE folgh afo]7} Abg Eke] W= s Ay digh T
HHebsk e (Table XI). A7l B AsE Ao Tk #7) el
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