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Effects of the KI-180 and KI-188 Calcium Formulae on the Growth and
Development of Rats
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High Ki Growth Clinic
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’Department of Food Science and Biotechnology, Kangwon National University

Abstract Herbs have active components that promote the growth rate of both animals and human. The KI-180 and KI-
188 calcium food formulae contain Acanthopanacis cortex, Bombysis corpus and hoelen, seaweed calcium, chlorella
extract, spirulina, colostrum powder, and other natural and functional components. We evaluated the growth-promoting
effects of these formulae by analyzing the weight, femur and backbone, alkaline phosphatase, osteocalcin, testosterone,
insulin-like growth factor (IGF)-1, and IGF binding protein-3 (IGFBP-3) of growing rats. Growing rats administered with
KI-180 and KI-188 calcium showed the increase of body weight, body length, and femur weight and length of growing
rats. In addition, administration of KI-180 and KI-188 calcium increased the alkaline phosphatase activity, the levels of
osteocalcin and the growth hormones IGF-1 and IGFBP-3 of growing rats. The impact of KI-180 and KI-188 calcium on
the physical development of growing rats suggests that the incorporation of these food formulae in the diets of growing

children may promote the physical development.
Keywords: KI-180, growth hormone, IGF-1, IGFBP-3
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(chlorella growth factor; CGF, Daesang Co., Seoul, Korea) 1%,
29 F2LHES Biotech Co., Seoul, Korea) 1%, 3|32 (Celtic
Sea Minerals Co., Cork, Ireland) 31.5%, HIEFTIGR 2.1%, ZF
- (goodhealth, Auckland, New Zealand) 3% 2 7154 A<
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¥ Sprague-Dawley (SD)Al A AFE ARE-3ISITE HdAFol
60+5 g2 FAE o= KI-188 LAHH KI-180 A =] A%
5ol WA S 3F 5 AFSIATE XS KI-188 &
7 KI-180 2 o & 33t Ad4ol= AIN-diets 7|2
2lo] 2 39tk KI-188 243 KI-180 A=Y H/lrEs 25
g 63hd NS 7IEAIFE 36ke, 19 33 A3, 18] HFHAF

Table 1. Proximate compositions of the experimental diets
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100 mL, & 4% 300 mL, AF Y] 0.83%)°o2 AlSHlgts) Al
A It =528 95k 2.5%ww)E °F 38 S35t
NFAEE Azt R (control)S KI-180 ZA =S A7}
A 28 =53 AFAE(AIN-dieth 2 3FATH FATES 247
o] Aelwd ZHzt 147k wlRSHI A, AR A=
25°C, AUNEE 50%, UxA7H(lightdarkyS 124 7+0.2 §-AIA)7]
™ clean animal rack WollA] ARS-313dch A& 2)olo] UuiAdR S
Table 132} 7t}

HS, MolMH2 % MAX|E &Y
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I o A2 Az 2 AlRES SAste] AIEAHH
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T ASS A5t A(body lengthy w2 AEH|o]
ol EA5 2ZAIZ T BHE ethyl etherZ wIFAIZ] T
o AEE g FRETIRE S4sI9AL, 5] Zo](backbone
lengthy= P17 AF 9] FFEFEH HAF7HAE caliper(Lion,
Melbourne, Australia)Z 5733t th hE e FA|(femur wet
weighy= AHEEA QEE QEHEE Tt 258 AASE
I F5EHE 2s9en, tEEe] Zo|(femur lengthy= caliper
£ o]&3te] SA AT

e ao me ot

212H &8

A7VFAE 2AFR] At AREEA AHHE vt
s H-ate] M (liver), 217 (kidney), B173(spleen), 31¥H(testis
A& APAAFE AFS & Az o, AN A
< AAT F, AE TS S5
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NGBS 2A1817] S5k AEFE 2EFEA ethyl ether
2 v o A APk AN Fd, FH2H
g, 34, g 55 AE3sHEA7] ADVIA 1650 (Bayer,
Tarrytown, NY, USA)Z =732 ™(17), Al E(complete
blood countys 5734 YA E W Fsle] AHEEF
FE247] XE2100D (Sysmex Co., Kobe, Japan)S ©]&3}o] 413}
AH(17). F ALPE/2 kits ARS8l &AM (enzymatic
colorimetric method)©. 2 #4131 3(18), testosterone &=+ A}
M =7 ¥ (radio-immunoassay, RIA)S ©] &3] A3 oH,
osteocalcin, IGF-1, IGFBP-3 F=& WY HARY &% (immune radi-
ometric assay, IRMA)S. 2 415199 TH16).

SHEN

RE AFAIE SASZZ I (Version 8.01, SAS Institute,
Cary, NC, USA)E ©|&3l] 7} A¥e] Hdx FFHUAE A
25}, Duncan’s multiple range testZ 5% F<collA A2k
o] fFods HAFsurh

Proximate analysis (%)

Group

Moisture Crude ash Crude protein Crude fat Crude fiber

KI-188 calcium 12.62+0.74 8.27+0.09 19.86+0.43 9.82+0.81 3.76£0.17
KI-180 12.28+1.37 8.27+0.08 20.05+0.34 9.61+0.55 4.13£0.32
Control 12.394+0.21 8.59+0.58 21.02+0.86 4.45+0.05 3.95+0.47
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KI-188 ZH3 KI-180 =S TS & AA7IGF) &<
ZA 2 2ol TS Table 29+ Zth A@77 F 2 =4
< KI-188 ZE3 KI-180 2lo|ito] 717} 167.8, 1793 g = U
2] 157.1goll ¥la) 22k 107, 222 O By, 99 SAFS
Ztz} 839, 8.76 g2 IZT(7.86 )l wIs] zHzt 6.7, 11.4% H
WOtk Aol AT KI-180 2lo]w0] 26.1 g0 & ThE F K
o EAFHoE BUTHp<0.05). 3E, AdFFA AHE A
AZ12 A71FAE 43 AF 100 g FAZ $htst FA=
Table 23} o] 7HE, A1, ¥ 2 HAFA= AFEL T
I iz bl BAFL Aol gtk o9k FASHl gk
Bo AAFZES B3 KCI101L A 99 AF 1% 2
2ol AT F7HIFHTH6). Ra 5(100 AAFEES HAT
oAFet HIGEAA ATo] 2T Hlwsle] fojdoz Fvt
e AT Bt 39, Lee S(19)2 SEAT A
QIMLS 71Eo 2 3 Aol thET(casein THHE 14% 2]
el vsle] AF S7HE, 2olas, s H 2 AR g
ol 2 FFart nuEER e, AQakete] As AlsY
AZAEZA o) g3l7] YsirE Algt ofnAk ¥Rl ol o
2 o] dhildYs E3ste] Frie dart vk sk
T} Graham 520y THAe] A3kE83 2lo]d TR A
g2 o] PSS 2ole] whuld shegsl Fpolu|igbe] gt
2 @ 24 v e} T2, Snyderman S(21)S H|ZS A
29e] REE Tld BR8-S PIAFITA SIS KI-188 Z
F3 KI-180 2AEL s Zad A4 o F=det
JFRJAAHCGE), 23R YUY, 2AETS H7ist o2 o]gsh
ghero 2 BE3k & gl who] ofdF ] Ao SgHd 3
S HHS Aol AlEHET(6).
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% 24 AR swde] 2 tiEF4o)E Table 394 2t Al
Z(body lengthy> AlHEZ Folto] T B} FAIFQI Ao
7} e Aeg Yttt = KI-188 Zd KI-180 2jo]Zo] T
Zt BTt Aol HeE 3.5 mm B AU, 2] o](tail length)
E KI-188 ZHg 2olo] tix Xt He 109 mm © A4
HbA | S 7 o] (backbone length)y= KI-188 ZHg 2]o] Rt} KI-
180 2lols} tizwte] BAASZE ¢ 71 ZAo2 Yeldt) tE
Zo] FAl(femur wet weightys KI-188 Z-g3} KI-180 2]o]o]
2t Bt oF 12% t] FARL, tEZe] Zo|(femur length)
£ KI-188 Z3} KI-180 2Jol#o] tlZw Xt} oF 33% ¢ 71
o2 YEPHTHp<0.05). wWetr, o)ide] AxjolA KI-188 A
3} KI-180 o]+ AWd oz tfztol Hlsle] ojHF ] 217
I tEE Zolo] Aol Rw Row AFHAY. Gehring
Graw (22)& thEZe] Zolet A4 7hlle o] A7 9
g B33 vl 9o B AjfiMr AdFEe] A4 4
o} tjEFe] Zol&ge Ayt BT Aojddwte] tixatd
Hjsle] foloz Zrkshe oz #EAEUY o
o FulAb 2 AAUS FEg ATdA B
o e FUxdd AU 92 FH, ditE 7eS
ZH= kel phytonutrient®] AFHZ wo] iltsles FIAA I
1% ZHAE ousiy Zuess d¥ste 59 4% 2 =

A 37

e

b1

2

ol 3= A F vk BEATH23-25).

SEUsIEx| 2t ETM=E

AN&77F 285 273 E3AY35}8HX] (haematochemicals)z &
F(glucose), F T HIE(TC)H /AW (triglyceride) =S A
7t 2ol 7t QI Zgr(caleium) RS thEo] KI-188 2
& 2ol Hu FsHl E=UTh(p<0.05) (Table 4). P-4 E
(complete blood count)3 HH(WBC)2t d4¥h(platelety 20|
7F 993, B FHRBO)= thEo] KI-188 Z43 KI-180 20]
T BTh EUTHp<0.05). 42 (hemoglobinye sl RFEHIZE =
AAAIRA 98 5 FANEF screeningHeH] £ Al oA
HA 9} v E B X] (hematocritys= tHETo] A8 B} #2

Table 2. Effects of KI-188 calcium and KI-180 formulations on the body weight gain, the diet intake, and the intestinal organ weight

during the growth
Group Initial BW"  Final BW BW gain (g) Diet intake Organ (g/100 g BW)
(® (® Total gain  Daily gain (z/day) Liver Kidney Spleen Testis
KI-188 calcium ~ 60.7+3.62™ 228.6+5.60° 167.8+4.60° 8.39+0.23" 24.68+0.98" 4.71+0.29" 0.46+0.03™ 0.31+£0.06™ 0.44+0.04™
KI-180 61.2+2.07 240.449.98* 179.3+£9.38" 8.76+047° 26.11£1.13* 4.78+021  0.45+0.05  0.32+0.04  0.42+0.05
Control 58.9£3.02  216.0£11.0° 157.149.90° 7.86+0.50° 23.13+1.14° 4.68+0.23  0.44+0.03  0.30+£0.04  0.46+0.04
Values are mean£SD (n=14).
Numbers with different superscript letters indicate statistically significant differences among groups at p<0.05.
YBW, body weight
"Not significant
Table 3. Effects of KI-188 calcium and KI-180 formulations on the growth of body and femur length during the growth
G Body length Tail length Backbone length Femur
roup
(mm) (mm) (mm) Wet weight (g) Length (mm)
KI-188 calcium 211.0+£3.66 167.0+6.07* 127.9+£3.87° 0.640+0.030° 30.57+0.71*
KI-180 210.9+1.13% 162.3£5.47% 131.1+3.98* 0.645+0.068" 30.77+0.65*
Control 207.4£5.10° 156.1+4.09° 130.6+4.93* 0.57620.049° 29.68+0.56°

Values are meantSD (n=14).

Numbers with different superscript letters indicate statistically significant differences among groups at p<0.05.

"Not significant
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Table 4. Effects of KI-188 calcium and KI-180 formulations on the hematochemicals and hematological values during the growth

Hematochemicals (mg/dL)

Complete blood count

WBC? RBCY  Hemoglobin Hematocrit Platelet
A0uL)  (x10%uL) (/L) (%) (10°/uL)

Group . . .
Glucose TCY Triglyceride ~ Calcium
KI-188 calcium 133.57+6.69™ 84.57+6.82" 120.79+37.21™ 11.48+0.24°
KI-180 136.64£7.90 88.07+5.88 137.20+45.64  11.69+0.32%®
Control 134.92419.24 84.38+9.78 140.46+61.13  11.87+0.32%

10.73+2.46™ 5.99+0.28" 13.01£0.47° 41.01£1.51° 743.29+76.13™
9.24£1.92  6.03£0.23° 13.05£0.38" 41.06+1.24" 700.36+72.06
10.07£2.16  6.31+0.25* 13.85+0.51* 43.20+1.55* 751.46+70.05

Values are meantSD (n=14).

Numbers with different superscript letters indicate statistically significant differences among groups at p<0.05.

DTC, total cholesterol; ?WBC, white blood cell; PRBC, red blood cell
"Not significant

A E=ATHPp<0.05). ¥ AolA ZEd HYpe} AP 1r=
Z+zF 9.24-10.73x10° :LaJ~ 5.99-631x10° FFOo 2 Ankzoz
SDA 3 F e Wy HIF= 7}7; 6.30-12.7x10°F 6.21-
845x10W E o] FFoIUtkE KIS THd] & uf 2 Ao
ASd Ngre AYte Fd HIF 91"1%% a5 ATk
(26). 1|3l o] §re] PAA S|m|EAZX], ave] PoAshH
A 71Ee] ATRIe} BwsIHS W FAETe] diEol
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osteocalcin %EL o] /J7

S Ry
AREZIOl 2 A7 SRkl AR &5 STHE Q1%
% (osteogenesis)®] AX-E omgit) E A4 KI-188 Z
7 KI-180 2Jo]ie] ALPS} osteocalcin F%=7) thZol H]&]
o] Apol7h AUAATHP<0.05). HEAQ] Pz ERoRA A

S(gonadal function)®] A|3E7} = testosteroneds == & Al G
A AEEE Fola 9 gzl 2 A7t glled ol A
53 ddste] AE ol AR (puberty)E 76l S

:Jd
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R Zog FAdtETH28). Al Bolshs o] TEES 24
T Al sl T2EL 22 kDa2] EAES zhe X5
Az a8 A% EEOlE‘rm) Jey, AR ER 244 <
A AFAAGle] duk YRS 4A A 5 9l 4
T2 2% Bu)Ea, % |odo] ulgAdoloja] SAAI7kel Wt
2 7S Hole wWio] ot wEhA, nedoz AHYsar
o] TxZA A ﬁrﬁiﬂﬁ— ZAsk= gAE Wl IGF-1 &
T2 2A%1H29,30). IGF-12 AWl A8 ¥52 §A52

ZAo] HwA o] PIL Weld Agsem 2e] Hrld &
3 2 Eo|th29-31). ¥ A|&lA IGF-1 5= KI-180 2ol
| gzt 2o} 20% A= O =ATHTable 5). o9} FABH 4
FAao] AF e g} BEs ApA AAEFe] HFHe
Az, FUE, IGF-15%d 344 IS Tohal BuHArk
(10,16,18). A X9} chondrocytesoﬂ IGF-1 847} S5
IGF-12 chondrocytes®ll &35 53t ZAAAS F=3hH
A Eol| thall mitogenicdtl ZZFAE 23} collagenTHd S
213 bone matrixdll EA|S] ZA FAS FZ19TH(32,33).
AZ AWl IGF-1 Fole FAZAEH AHzd | 3715
Hetng AT I8 A AEsA 9T Foh
(34) SHAE, IGF-1 A2 i Ads2E2 oaa] 245
=774 % of AFTER A2 FHAY F Jorz ¥
IGF-1 55248 ZAYALS ddsked 83 ot} nahA,
IGF- 14 ael ZARcke A%, JPE, 484 E, IGFBP3 =
A 53 A ARSI 4 AR WgAlels 24 drRES
Al 23 3H29-31). IGFBP-3& IGF-13} IGF-29] F¥ Agd
WA g Xspdo] 7] wlEol| IGFBP-32] F=& IGFse] &
=2 g 3t}H(35,36). EAIHA IGFs2] total LS WY 0]{;
IGFBP-3 F=& KI-180 2lo]#o] iz B} 11% B% U =
oF BAIFQ Alol7t Ae AR YERETHp<0.05). Kang 5(37)
22} 28ke] ATEQ7) 22 Hl§] IGF-19] a2
dFe] S S7MAAHTL B oM, Sung 5(38) &
] Foirh #Fe] s 3 -, A A 59 A7)
T 9L BolUI IS Ryu TRy WA
—ir%%ol TS 2] testosteronedHS o5 E7HAF T
B3I Th E3F Kwon 540y E-E4} Odﬂﬂgl g Eo] test-
osterone¥ S o5t FVMIHTL B F’i‘?‘r Yang 5(14)
2 7Lt R AERNE 2AEEC] F8 4ARIARI
IGF-1°] S ST, d3Axe] d¥S %EH/\]?% ek
I+ FAE F7HZ Ztkal Bk
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of ﬂL

Table 5. Effects of KI-188 calcium and KI-180 formulations on the bone formation marker and the level of growth hormone during

growth
Grou ALPY Osteocalcin Testosterone IGF-1? IGFBP-3*
P (IU/L) (ng/mL) (ng/mL) (ng/mL) (ng/mL)
KI-188 calcium 656.17+53.72% 48.05+5.85° 0.60+0.23"™ 2580.6+312.4° 1588.44251.6°
KI-180 699.38+38.47° 46.25+6.50° 0.62+0.34 2933.1+248.1° 1683.0+£147.8°
Control 606.55+68.38° 43.88+5.67° 0.75+0.31 2447.1+313.0° 1519.0+112.7°

Values are meantSD (n=14).

Numbers with different superscript letters indicate statistically significant differences among groups at p<0.05.
DALP, alkaline phosphatase; ?IGF-1, insulin-like growth factor-1; *IGFBP-3, insulin-like growth factor binding protein-3

"Not significant
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