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Effects of IGF-I Rich Fraction from Bovine Colostral Whey on
Immune Activity of Mouse In Vitro
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Abstract

Insulin-like growth factor-IIGF-I) rich fraction, which was obtained molecules ranged between 30 and 1 kDa,
was fractionated by ultrafiltration from bovine colostral whey. IGF-I rich fraction was confirned by SDS-PAGE
and western blotting and then the quantity of IGF-I was measured by sandwich ELISA. IGF-I concentration in
IGF-I rich fraction was 10 ng/mg proteins. IGF-I rich fraction, standard IGF-1 and colostral whey were treated
to murine peritoneal macrophages. And then we experimented that effect of immune activity on macrophage and
splenocyte. As a result, in group treated with IGF-1 rich fraction 1 1 g/ml, production of intedeukin-6 and nitric
oxide were 9.85 ng and 17.17 M and production of phagocytosis, tumor necrosis factor-a and H;O, were 78.3,
34.5 and 6% compared to the control group. In splenocyte immune response, B cell and T cell proliferation and
NK cell activity were 103, 126 and 22.2% in group treated with IGF-1 rich fraction 1 zg/mL to compared to
the control, respectively.
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immune system =, humoral immune response$} cell mediated
Edo|m 53] immunity 2}
inflammation®] Zdo) F03F B42 <8Iz 9 vHHeem-
skerk et al., 1999).
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NK cell®] g4 2732 Ortaldo®} Hernerman(1984)2] wh
o] Wk NK cello)) 917b8t YAC-1 cello]] tha} cytotoxicity 2.
Al S, ool e ofal ArEatth

Cytotoxicity (%) =

[(NK cell ABS+YAC-1 ABS)—(NK cell ABS]x100
100 —

YAC-1 ABS

EAHMz|

B Mg 2% ZA3E SPSS(Ver. 10.0 package program)
< o] &3lo] BA A)2]5kg] 21, Duncan's multiple range test

of ojalod EAE T, HolA HEL p<00l FFOE A
35

do o o

ik

IGF-1 Rich Fraction £2) =il gt =gt

wheyS 303} 1 kDa9)
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2} 2F 7,649 Da2l free form IGF-Io) ®3E w2 Hejslgic)
B-2)3t IGF-I rich fraction® SDS-PAGE(Fig. 1A)S A3k
% western blotting (Fig. 1B)o.& 238 &9 -f3F IGF-I&
golstch. E8 3k IGF-I rich fractiond SDS-PAGEZA] &
18+ A¥} 20 kDa o]} #2135 AW JEvhe B35
o]} A3} ultrafiltrationo] 1GF-I rich fractionS #2]st=
oA whey Z 30 kDa o] /de] ANEAE B4 02 A
ArZle Y-S 89T 5 Ut B AP AR A

S A A)8F Hossner®} Yemm(2000)2 %35 30 kDa2]
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Fig. 1. SDS-PAGE(A) & Westemn blotting(B) patterns.
(a): Low molecular weight marker, (b): Standard 1GF-1,
(c): IGF-I rich fraction, (d): Standard IGF-1, (e): IGF-I rich
fraction.
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o] I-6 1) fo mAls G 1 pgmle] I ¥
Ae] A2 Ve e, standard 1GF-13} AR F49] 24
f= T80 AL B39 colostral wheyoll e 1 B
H f% SEo] 7P @A yetsth £ A FolA] IGF-I rich
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Fig. 2. The effect of IGF-I rich fraction separated from
colostral whey by ultrafiltration on ir-vitro IL-6 pro-
duction from murine peritoneal macrophages. Diffe-
rent letters on bars mean significant differences in the
same sample at p<0.01. (* IGF-I tf : IGF-I rich fraction).
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213t Aol Muraguchi 5(1988)0] B3 uls} o] &
7vE IL-65= B A2 A, TAIRES] Z43) IL-2 YA H 3
217} cytotoxic THIES] F= 5 AN AdH AL A wh
Sl ZA & vA Aoz Zdr

7t A8E 1 pgml 52 AFHAE W whe2 5
macrophageol| 4] EH] 5= NOS] A4 &€ IGF-I rich fraction
o] 17.1 ¢M, IGF-I1& 18.8 ¢uM J&]iL
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Fig. 3. The effect of IGF-I rich fraction separated from
colostral whey by ultrafiltration on in-vitro NO pro-
duction from mmmine peritoneal macrophages. Diffe-
rent letters on bars mean significant differences in the
same sample at p<0.01. (* [GF-I rf : IGF-I rich fraction).
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Fig. 4. The effect of IGF-I rich fraction separated from
colostral whey by ultrafiltration on in-vitro TNE-a
production from murine peritoneal macrophages. Di-
fferent letters on bars mean significant differences in the
same sample at p<0.01. (* IGF-I rf : IGF-I rich fraction)
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A @A Edvtn Easlgon B AR dAehE
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colostral whey”} macrophage® A}=3le] TNF-a 24| §%
58S Yehigen] 2yt olujg} colostral wheyZHE &
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ol-$-2 E7} macrophage®] phagocytosisel] th3l &3}=
Fig. 59} 2t} ZF A28 1 pgml B2 )3 22
&7l tiu)sle] IGF-I rich fraction 78.3%, IGF-I°]
103.6%, 18] 1 colostral whey< 62.8% & phagocytosisE %
28 1, IGF-I0] 71 EA velon IL-68F NO9| 23}
b fAHEE A2 eIl o] 9} o] IGF-IET ¥ &
phagocytosis® YERH AL IGF-I AA7} vk 54
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Fig. 5. The effect of IGF-I rich fraction separated from
colostral whey by ultrafiltration on in-vitro phago-
cytosis of murine peritoneal macrophage. Different
letters on bars mean significant differences in the same
sample at p<0.01. (* IGF-I rf : IGF-I rich fraction).
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Fig. 6. The effect of IGF-I rich fraction separated from
colostral whey by ultrafiltration on ir-vitro hydrogen
peroxide of murine peritoneal macrophage. Different
letters on bars mean significant differences in the same
sample at p<0.01. (* IGF-I rf : IGF-I rich fraction).
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g/mL o]&le] e A9 E3} gle Aoz YeRsith
IGF-1& 1~0.001 pg/mLe] EEoA thz ol vls)A 15,
18,9 2 6%¢] BAEFL AH /1S FERIRLH, 0.1 4
g/mLe| sEo|ME LPS X2 7el A9 fARt FEo g 3
A8l 43519tk Colostral wheys 1 pg/mLel A2
FoA tizTe] visl 2% FAskEa AP9E STH e
uigio, 0.1 pgml o]3}e] sirolre Fatslriol 44
of A9 9&& FA ¥vt IidskraiE E/d 5k macro-
phageel] A A EE AEEA B4 abholA fejE o]
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=40 9 Edo|rh B 43 IGF-I rich fractionZ}
IGF-I2 macrophage® &4 3lsle] Aqtstaie] 4= <
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A el gt 28 3 A S SN 3le AR

Q7pey,

Splenocyte2| Activity &
Fig. 7 IGF-I rich fraction, IGF-1 ¥ colostral whey7} in
vitrool Al B cell $2lo] v|X= &S A Aot
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Fig. 7. The effect of IGF-I rich fraction, IGF-I and whey on
in-vitro proliferation of splenocytes stimulated with
LPS. Different letters on bars mean significant differences
in the same sample at p<0.01. (* IGF-I rf : IGF-I rich
fraction).

IGF-I rich fraction2 1, 0.1 2 0.01 zg/mLe HE& A= Al
B cell &2} &7} thTol thrls] zHz} 103, 105 2 55%2]
4 8¢ BHa, 0001 pg/mle] FEAAE 46%2] A
¥ 22 395 Jehioh E3F IGFI A2l TE 1, 0.1, 0.01
2 0.001 gg/mlLe] F=2 A3 Az} zkzk 135, 112, 99 2
58%2] A E =282 UYehH 1, colostral whey 2]l
ME 1, 01 pgmle] 22 Ags A3} 747} 52, 33%<)]
HE 2282 001, 0001 pgmLe FxoirE 23, 8%<
AE ZHER g2t B2/ Jesith 2y colostral
whey X 2]7-= 1~0.001 zg/mle] & FZojA LPS A g
g g dzprck e AE FA NS Jedess
colostral wheyol|A] £ 3} IGF-I rich fraction-2 splenocyte 2]
o] e AU AEUE BT 5 Q= Aol
IGF-I rich fraction©] T cell &) vx]= S A 2
= Fig. 83 2t} ¥2]3 macrophageol| IGF-I rich fraction 1,
0.1 pgmlL % H2TE 7ol vlal] 126, 65%2] T cell
=2 g32 H9gom 001, 0001 zg/mLel o Ae 32,
18%2] Z218-2 Uehlgith IGFI A& 1, 0.1, 0.01 B
0.001 gg/mLolA z+zh 1o} 128, 87, 55 2 36%9 =
o A= JeEhNY 3, colostral whey= | pg/mLe] 2]
M 64%9] T cell F4] EHE Bt ol 22 2HE &
A thz¢ek ¥ w8 B¥ IGF- rich fraction®} IGF-I gl ++
1, 0.1 pg/mLe] E%olA colostral wheys 1 pg/mlLe] F%
A FAA Fd ARt =& AFHE el
Landreth 5(1992)2] 434 7}o o]&b IGF-I2 B lym-
phocyte®] Z4]-& &gt Rudtelon, E3 Clak &
(1993)2 IGF-1-& thymus, spleen, lymphocyte, lymph nodeol]
2] lymphocyte®] $2 F7HA7] 1 IGF-1& HejgeaA T
lymphocyte CD4'/CD8" ¢} B lymphocyte®] -5 F7HAZ 3L
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Fig. 8. The effect of IGF-I rich fraction, IGF-I and whey on
in-vitro proliferation of splenocytes stimulated with
Concanavalin A. Different letters on bars mean significant
differences in the same sample at p<0.01. (* IGF-I rf :
IGF-I rich fraction).
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whey YAC-1 celloll thal 15.21%2] A E 545 YeRiRL
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Fig. 9. The effect of IGF-T rich fraction, IGF-I and whey on
the in-vitro NK-cell activity of mouse splenocyte. Diffe-
rent letters on bars mean significant differences in the
same sample at p<0.01. (* IGF-I rf : IGF-I rich fraction).
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