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SUMMARY

Insulin-like growth Factor- 1, namely IGF-1 1is one of the main growth
factors in milk and found in milk produced from all mammalian species. It
has 70 amino acids residues cross-linked by 3-disufied bonds. The structure
of bovine IGF-1 is identical with that of human’'s IGF-1. It stimulates
growth, differentiation, and metabolism of various cells.

Thus we examined the change of IGF-1 content in bovine milk during
year lactation period and to identify parameters affecting IGF- I content in
bovine milk.

The IGF-1 content was determined by radioimmunoassay using 21 after
acid-ethanol treatment. The data were analyzed using GLM and CORR
procedures of SAS to examine significant differences (P<0.05) within groups
(dairy farms, lactation periods, seasons and parity).

Different feeding pattern between dairy farms may have influenced the
IGF-1content in milk. There were about six fold decrease in the
concentration of IGF-1 (From 2462.7 to 353.0 ng/ml) in colostrum from 6hr
after parturition to that of 18hr after parturition. The acid-neutralized
colostrum whey samples were fractionated two peaks (pl and p2) through
Sephadex G-50 gel chromatography (pH 6.64), and IGF- I content of peak
fractions were determined. Both of the two pooled fractions of IGF- I content
were similar at 6, 12, 18 hr after parturition. When lactation period classified
into three groups such as early, middle and late lactation period, IGF-1
content did not show significant difference throughout whole lactation periods.
Parity did not result in significant difference IGF-1 content.

To show the pattern of radioactivity of IGF binding protein complex
sephacryl S-100 neutral (pH 7.0) column chromatography after incubation of
IGF-1 with milk serum was shown two or three major peaks. The 150-
to 200- kDa peak was assumed the complex of IGF-1, Acid Labile Subunit
(ALS) and binding proteins and the latter was assumed 50 kDa peak.

And the change of IGF- 1 content before and after each dairy process was
examined. IGF-I content in raw milk and whey was not significantly changed
by normal pasteurization conditions. However, IGF-I content in raw milk and

whey was greatly decreased after exposure with autoclave condition.



Significant reduction in IGF-1I content was found during fermentation with
commercial starter culture. IGF- I content decreased from 53.0 to 3.8 ng/ml
after incubation for 13 hrs (Final pH of 4.06). In term of commercial dairy
products, IGF-1 content of market milk was in the range of 32.9 ~ 56.4 ng/
m¢. Commercial whole milk powder, skim milk powder, infant formula and
sweet cheese whey was 41.3, 55.8, 32.2 and 20.5 ng/ml, respectively. However,
IGF- I content of yoghurt was relatively lower than that of other dairy
products and ranged from 7.7 to 174 ng/ml. The changes of IGF- I content
in the fortified dairy products during storage were determined. The IGF- 1
content in the fortified milk and dried milk powder did not show significant
difference during the tested storage periods (12 days for milk, 4 weeks for
dried milk powder), but the IGF- I content in yogurt was significant
decreased (P<0.05) during the storage for 12 days.

As a way to improve storage stability, IGF-1 was encapsulated by surface
reforming process (hybridization) using enteric coating materials (Sureteric
and Eudragit L100-55) and the changes of IGF-I content were monitored.
When crude IGF-1 was coated with enteric wall materials before fortification,
the IGF-I content in yogurt was maintained during fermentation and storage,
and no significant differences was found. Surface reforming process resulted
in significantly higher remained IGF-I content after fermentation compared to
that of uncoated control. Therefore, the enteric coating of IGF-I  prior to
fermentation can be used as an effective way to prevent degradation of IGF-I
during fermentation.

For production of IGF-I moclonal antibody (mAb), Balb/c mouse was
immunized with commercial recombinant human IGF-I (thIGF-I). Immunized
cells were harvested from spleen, and fuzed with carinoma cells. Selected 4
hybridoma cell lines by HAT  selection medium and indirect
immunofluorescence were immunized into Balb/c to obtain the highly
immunized ascitic fluid. Specific binding of IGF-I mAb to rhIGF-I (7.5 kDa)
was shown in Western hybridization and indirect immunofluorescence.
Therefore the being of IGF-I mAb in ascitic fluids were confirmed. Binding
conditions for radioimmnunoassay (RIA) and enzyme linked immunosorbant
assay (ELISA) were modified or etablished by use of IGF-I mAb.

IGF-I peptide in milk were isolated by immunoaffinity chromatography using

IGF-1 mAb, and their bio—activity was idenfitied, in-vitro and in-vivo. IGF-I



peptide which was isolated in milk (mIGF-I) treated each cell lines show
increased proliferation, especially in myoblast C2C12. For in-vivo test, ICR
mice were infused with the IGF-I concentrated milk, and their body weight
were increased. Oral treatment of IGF-I concentrated milk also induces the
incerement of tissue weight, IGFs concentration, and expression of IGF-I and
IGF-IR in pheripheral tissue. Therefore mIGF-I was seems to have a
significant and specific bio—acitivities.

We also investigated safety evaluation of commercial recombinant Insulin
like Growth Factors— I (IGF-1), IGF-1 isolated from bovine colostrum which
may be applicable to functional foods as raw materials, and enriched milk
with IGF-1. In order to evaluate toxicity of IGF-1, genetic toxicity test,
acute toxicity test, and short term toxicity test were executed with
recombinant IGF-I obtained from R&D systems company, IGF-I isolated from
bovine colostrum and enriched milk with IGF-1 isolated from bovine
colostrum. As a result, any mutagenic effect of enriched milk with IGF-1
isolated from bhovine colostrum was not observed in 5 species of Salmonella
typhimurium.IGF-1 treated groups show no significant toxicological findings
with changes of body weight, food consumption and water consumption and
no pathological findings compared with control groups in genetic toxicity test,

acute toxicity test, and short term toxicity test.
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Table 1. Ingredients composition of feed

o AT 2 2R FHEFY

Aol 0.02%9] sodium azide® #H7bste]l 23] &3jAz
F 4T oA 207 Bt 94 219,000 rpm) st AWFE AASAG EA
FE25FE SHAHHA (pH 4.6)S o]&sted HHE(casein) & AAs}RLH &2
7} eppendorf tubedl &3t 41 A7FA 70T H#3FS) o
fre B9 AS 6417 1247, 18A1ZE (tA o ® S JfAR 334 A5k
s

By 3 APFL 4TColA sisete] ek edd HHer f3S &

=
S
u
N
i)
=

N
)
Jo
ox!
flo
N

Moo P

2}, Iodination

IGF-1% 01 M acetic acid (0.05ug/ul)oll &3fAA 4T, 2,500 r.pmolA 5%
F dAaRgs & AR e £33 47]7] 98] 05 M sodium phosphate (pH=7.0)
7}8kar, 0.35mCi Na'™ 1 2 4F8}wk8-Zv)#191 chlolamine T 8uf (2.4mg/me 0.01

sodium phosphate, pH 7.0)0& % 7}8Fe] 25%3F iodinationg A Alstith

Ll

=

FAAZA 16402 sodium metabysulfite (12mg/mé 0.01M sodium phosphate,
H 7.00& #A7lsle] 9+4S AR A #H T Todination® EFE-S 0.02%9 sodium

o
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Farm A Farm B
(Ingredients %, As fed basis) (Ingredients%, As fed basis)
Beet pulp 10.8 Beet pulp 7.7
Cotton 9.0 Alfalfa bale 7.7

Tall fescue 4.3 Cotton 9.6
Corn silage 18.0 Sudan grass hay 15.3
Timothy hay 9.0 Tall fescue 13.4
Oat hay 2.9 Concentrates 46.0
Rice straw 2.9 By-pass fat 0.1
Alfalfa bale 7.2
Concentrates 36.0
[ -carotene 0.1
Total 100.0 Total 100.0

Calculated analysis(%, DM basis)

Calculated analysis(%, DM basis)

Dry matter 77.51
NEI(Mcal) 1.72
TDN 73.34

Crude Protein 16.36
Crude Fiber 17.26
Ca 0.66
P 0.39
VitA(IU/kg) 84,374
VitD(IU/kg) 2,782
VitE(IU/kg) 16

Dry matter 88.15
NEI(Mcal) 1.71
TDN 76.74
Crude Protein 17.54
Crude Fiber 18.25
Ca 0.71
P 0.46
VitA(IU/kg) 95,057
VitD(IU/kg) 3,134
VitE(IU/kg) 18

azideZ7t ¥ 1xPBS buffer (132 mM NaCl, 1.4 mM KH:PO,; 4.3 mM

Na:HPO, - 7TH:0, pH 75 % ulg] HFAZ]
loading3te] ['*1] IGF- I fraction peak’7} &

A3 & IGF- I tracer®4 AF-&3}$3t}.
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vk, IGF-1 9 %4 (Radioimmunoassay)
MAEZ Aol dF 2 =79 F3 o Z5E Radioimmunoassay(RIA)HH ©

2 IGF-T9] & tha¥ 2ol S48 7 Alss (100w)= 4004L°] acid
ethanol (87.5% ethanol, 12.5% HCD¥} &3talo] oA 1A &<k A
4T A 1,800xg= 303+ YA st IGF- 1< binding proteinS Z 58 i
gadet. A 50uto]l RIA  buffer (0.035M  sodium phosphate, 0.02%
protamine sulfate, 0.05% Tween-20, 0.02% sodium azide, pH7.5)S 1000 37}

o

3ol 0.1mee] 3 A9 rabbit anti-Human IGF- I polyclonal antiserum (Gropep

pty Ltd., Austrailia)e F7FstAtt. ZF2be] glass tubeel 0.1m¢ # 20,000 cpm

[I] o IGF-1% #7kste]l 4TelA 184z o4 A F 349 human

anti-rabbit IgG antibody (Gropep pty Ltd., Austrailia)E 0.1m¢% H7}sted o}

Al 4Tl A 1A AA&EAT. AHdES 47] 98 normal rabbit serums 747t
4C

9] glass tubecl 0.1m¢A 73k & oAl A 1AIZF AXA T 2 & 1me] RIA

SF NS H7bskar 4T 3,000 x gol A 3023 AR s] AAAE AAZ F
A A Eo] ¢lE radioligand®] WAS5 S gamma counter® o] &3t AR &
7 AHAEGNEE SA3 AT

v}, Gel filtration chromatographyol 3 % whey IGF Binding
Protein (IGFBP)Y IGF-1#%5%4

IGFBPZHH IGFE £eA1717] $138] Donovan (1994)¢] ®e] whe}
3ME FH2 02M formic acidZ A Ed+ H 4T, 3,000 r.pmolA 1583F ¢
23 & gAA 15000= Sephadex-G50 gel filtration column (0.9x95cm)el]l =
A3k 0.05 M phosphate buffer® tube ¥ 2mé# A1zF 9 20m0 ¢ < L3}

o:]

do
ox!

)

o>
M

0

1

Gel filtrationo] &y A8+ spectrophotometerE ©]€3o] 280nm oA &
ZA stttk IGFBP# IGF peptides $rdh #3802 FAHE= 38-50m
51-66mee] T3, 1E]3 72-108md TS FSete] B Z 1.5mlA
I, speed vace® AZFA AT I 3 10009 RIA bufferd] AZE A)-&3)
| A 7)ol o ® RIAS A3t
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& Z4 wheyd

A}, Sephacryl column chromatography ©l

IGF-binding pattern &3
Iodinec® #A8 IGF-1°] IGFBP H& Al A= Fdes 27 A8l =
Iodine labeled IGF-1 60,000cpm} 4ColA 18A17F &<t
1xPBS buffer2 ©l2] #H3 A7l Sephacryl S-100 column
T2CnoO)A Al ykol] skl zh Al ¥he
St

T+ 3 600E

AA o EFES
& FH o 20 o
stol 187 PARGBH =S

ol

&

J[Nv

(2.6x13cm)oll 7}sfaL

WAL S gamma counterZ ©]-&

of. Al 15 W A [FAAEAZAA 4
S 2 FAF W IGF-1 8% S4E fste] 2ol AFgd U Al ¥
571 3|AF A& (]38t A, B, C, D, E)9|

dAD) R EFEE S (0]

A4 T Al A, B, C,
4 ggow sl

Table 2. Classification based on commercial dairy products

Dairy products Samples notes
With no additives and
Market milk A B, C D E
fortified milk
A  Whole dried milk

B : Dried skim milk

Dried milk products A B, C D, E
C, D : infant formula milk
E @ Colostrum milk powder

Fermented milk
A B C D E F G Plain type yoghurts

products
Concentrated milk
A Sweetened condensed milk

products
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1) A& A7

7H Al
57 AlFAlEe] B4 olgHAer I F 1 AFLS 72~75 T 15%3F 4

ohe LSFGA AT HMHTST) 2 AxE AFol YA 47] AlFL 130~

Ho

135 CellA 2%3F e 22 UHD o2 Alxd AFoldvh Al
1

@

of 0.02%<] sodium azideE FH7}ste] &d3s] &A1zl & 4T oA 208 &
44 29,000 rpm) 39 AWFS AASIATE EAFEEH SHHA (pH
46)S o]&3te] HAE(casein)S AAsFGon £

T z}
eppendorf tubel &F38te] A HA7EA] -70TCo| KBS

)

T ANFAF] B o]gEHPon, wFHol 0.02%2 sodium azideE F 7}
LA F 4T oA 208 &<t 94 29,000 rpm) 3 FH

88 534S 47 eppendorf tubed] EF3Fo] A A7FR

) ARG, SARS, ZARG D 2GR URAS
AZFAFEL AFDPEFZo] 10%7 HES SF50l 8o, BN O
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Ao AHEE Afre A7IEFAY 54 JFHE T8t ARE ARESH
Ak AHAT AFE= 0 2 + 4
T, 9,000xgoll Al 205t di st ExfF& XA b pHE 4608 =x
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Laf Ax A 2FArdEEe] Aestyt IGF-1 3ol oju st 93ds A=
A gotr iz PHaes Az H dE A/ EE Fo HUke H s AES
A8 AA 27 AE AAsR e, AEste] =1L ofe] Table 13 ). dut
Ao 2 Whey? 7% microencapsulation ©|4] carbohydrates®} emulsifying %

R

= coating A A (wal)E 220l Aoz d#x] AtH(Young et al.,1981).

1) AH&3 3 EA A

Hybridization system< o] -&3sto] w A& stst= g4 Table 3ol #| A€

AR o §oAT A8H HRATES F2 WA 97 WA g w
47159 ANl A S4e 4 284 AAE A9
Table 3. Capsulation materials.

Commercial Name Specificity Makers

Rohm
Eudragit 1L100-55 |[pH-dependent enteric film material
Pharma/Germany
Sureteric pH-dependent enteric film material Colorcon/UK

2) FAIAZAA Y F(SEM)C 93 EAFEHEA
FAFA 23 v A (S-2380N Scanning electron microscope, Hitachi, Japan)S ©|
&3te] FAe] WS FASGT #F AR dWEHoZE gt AvE

& EEoje] R F 0

¢

)

ool EEE 7P EojEgu. FrlE 22 SEM
ion sputter coater® ©] &3} gold-palladium S22 -2
A AT FE 2 & 15kVe] accelating voltageol A #Zstg o dxEHA 3}
e 5449 E(FP-3000B45, 9 x 12 cm, Fuji, Japan)o.2 &2 3}o] H| s} T},
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7t 54 &4
Data #4418 SAS (SAS institute, Carry, NC)& ©]&3}9] one-way ANOVA
of GLM WHel we} AAlstgom Z2F A9 Hus b Aol foAd 4

2 Ducan®] B35 Mel ole AAjstar 2+ &5 3] FA=s FAs AT

3. a7y e R A

10

gl
7b. 873849 WE KW IGFs 4 FF9 B3}
FAY AFE oz 7 A IGFse] A FEo WgE AL v

#7130 Bekel 7} IGFse] F=E vla - B,

S

1) Atxd IGF-1 &%
A IGE- 1 &2 o] JERd bhel 2k &) 20009 9€ 55 20019 8€ 7t
A 127047 6459 AmE FAe A G Wl IGF- [ &3S A7 o
F2 Aubrow 1 geo]l A%tk Collier (19912 409%F2 #H42 W4

o2 SHU IGF-183 2489, o F 14% (G6%):

U AEd FAFAAT} G BEabn Je FHS ¥
IGF- 13558 248 243 dudon 7 47 A4 2¥ste 278 wAch
E o5 e IGF- 1 5= ARshe] #ANA 2459 ZFurt 23ng/n0), thi
$ @Mel 497 Gong/moR oRt A UEudn masgon, B A%
oA olshz WlE A BgelN AR AR F PR 397ng/mlo] 3 22

Lo AL 480ng/mlo® EAHJom BEFA FAI AE F ASE
=

(o

_31_



70

50 r

40 N O OOIIY
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30 r

IGF-1 content (ng/mf

\
\
\

Farm A Farm B

Fig. 1. Mean IGF-1Icontent in primiparous and multiparous milk whey.
Open bar represents content of milk IGF-Iin primiparous(n=320), and
hatched bar represents content of mik IGF-Iin multiparous milk

whey (n=325).
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2) W §71d IGF-1 &%

H 5718 IGF- 1 83 Figure 29 2t} Collier 5(1991)2 AW IGF-1 &
ZFb Bl 7o o] ¥F%7](6-159)2] IGF-1 gaFo]l Hit 6.3ng/midl wHd, o]
F571d o=+ 150-2108 4= 1 FE7F Hat 15ng/m=E Hojzvka B
stk ® Ao Hlf 27|19 IGF-19] e A EAol A g A9 36
2ng/ml, B &< 184ng/mlo] il Hf F7]olE HFEx7|RT i =4 g
wid ZH7 39.3, 21.9ng/meE EAE AT vl fE7ld = A, B 53 AlgdlA 7}
7} 385, 22.2ng/me ] IGF-1¢] $HeFo] A H AT 7|E Hareks el & Ao
A= HlH71E IGE-19] §Hekoll dolAl fro A el zfel7b Holx] gkgtom o=

M §A71E R 2] BE 1FE0E A% Ao ARE £ 9

90 r
N807 -
£
270 | B
= 60
(]
‘5507
2 40 ¢
|
('1530*
20 r
10
0

Early Middle Late (Lactation)
Lactation period
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Figure 2. Mean IGF- I content in milk whey during the entire lactation
period. Open bar represents content of milk IGF-Iin farm A (n=320), and

hatched bar represents content of milk IGF-1in farm B (n=325).

3) AIZE IGF-1 &%

AW IGF- 1 @9 Fig. 39 2. & Q7259 39, 490 2 @do] 27}
68.58ng/ml, 63.49ng/ml=2 =A YEFow, 1493 299+ 24.29ng/ml, 24.76ng/ml
o8 wHo AgHRY ¥ AAYE Bty ey Ade] w2 IGF-19
< FA A7t gl Aor BAHAG. o= IGF-T gHFo]l A9, 7Aldd
21 ~ 83ng/ml FF=o 2 thoke A B E 3= Daxenberger (1998)%5 9] H.ars}

% AR Aol
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Figure 3. IGF-1 concentration in milk whey throughout year period
obtained from two different farms. Open bar indicate IGF-1 content in milk

obtained from farm A (n=320), and hatched bar indicate that from farm B
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) f W IGF-1 &%

2 Agoa vetd 24/ AR IGF-1 832 Table 49 #ow &7 & 6
AlZbkell 1 graFo]  1,300+336~4,615+2,792ng/ml = 7} =k e ™, Al7te] A
g w2 FFe]l FAstE FAE R, By F 12 AlZkddle 319+03 ~
2,288+563ng/ml ol lom, 18 Al7ke] H3E %+ 513163 ~ 111+53 ng/
ml 7FA ZFAaskA T webaA IGF- 1 & 3F2 29hA 5] A3 Aztel] 3] AA
NSS4 g Ao, vk =W IGF-1 o] 24ertd =2
Yel @l o= CampbellZ Baumrucker(1989)¢] H 1ol X al=d,
M7 AEFEE AET IGF- I receptor 79 =71, FAMIAE Y
IGF- 1 & A& 9 571 28 tAAISe S7Fse 7|Qlste Ae= Addst
Aot e 2F o IGF-19 &2 Baze] w2k 200ng/m, 100-4
ng/m¢, 2,000ng/m¢, 50-150ng/m¢, 450-500ng/ml 5O 2 T}3E Wo]Z Holal §)
t}. (Donovan &, 1991; Donovan %, 1994; Hadley. 1996).

of
otk
o

o

ox
otk
o
S

-

o
il
rlo

>

Table 4. Concentration of IGF- I in bovine colostrum whey"

IGF- I in colostral whey
Individual Parity after postpartum (ng/ml)
6hr 12hr 18hr
1 M 4,615.3 2,288.7 5139
M 1,300.9 1,192.4 4332
M 2,967.0 319.2 111.2
Mean 2,961.1° 1,266.8" 352.8"
P 1,548+145 1,112+266 341+84
2 P 1,311+22 319+0.3 374+112
Mean 1,430.5° 716.0° 358.2°
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“ b The values followed by the different within a column are

significantly different. M : Multiparous, P : Primiparous.

5) Neutral gel filtration chromatographyel] 3% % whey IGF-1 §
F54
IGF= #3teo] =2 Mo 484 £ 99 IGF-binding
protein(IGFBP)3} £& 34 % EBold S 7ty 2 o AF7A AR FF/
o] IGFBP(IGFBP1~6)7} €&l d=Hl, IGFBP= Atgt 3 #9 d* 9l &AW,
gk o] wx o) o EAetar, ofefdle oY FF B AEF
o M= gt dAoA 71 w2 IGFBP-3% IGF-1 o4 IGF-T19 A%
22 IGF ¥ acid labile subunit (ALS)¥ A3}3ste] 150 kDa H3A= &5l
At v2 IGFBP= IGFSF Z2938te] 50 kDa 53HA1E dA ot
IGF-1¢& <%3= Eo]%9 Binding Protein®} A%sln, o] A% o= IGF-
[ @AMl w3717 GHE Y E4 dojA|H, sbe24 Wsts 3 GHell H]
sz} IGFBP IGFBP-1~IGFBP-67} oW IGF-12 F+& IGFBP-3(%Hel
oF4), ALS(acid-labile subunit)2} 150~200 kD9] tertiary complexZS o] Fo] &

A dhste Aor A k. B AqolA Ater Agd 2f fF35

15}
=)

my,
ol
rlo
il

i)
<

PR
&, "1z

’

pH 6.659] FAZ7d A Sephadex-G50 gel filtration column® &A1z A3}
= ol Zoh A WA peaktT F 200 kDO EAFHOIA EEFFoH
(fractions19-33), ¥+ WA peak: albumin(Mr:67,000)°] €&9 AF Yed Ao
2 " Fo(fractions 46-54) IGFs2 ¢ 25%E AFA8F+= 50 kD complex fraction
o2 Ht
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Figure 4. Elution profile of formic acid treated colostrum whey using
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Sephadex—GbH0 gel filtration chromatography.

7} fraction 7%t % IGFBP¥ IGF peptide® #fret Hgoz FH= & 38~
66 mee] -7k, 1¥]al 72~108 mb -3 Wl IGF-1 3t&& RIAWMH O = &+
I} 2 = 47 1612ng/mlet 474ng/ml 2 Y EFSTE Rajaram 5 (1997)2
human serum®| 79 150~200kD®] EA}el EA3t+= IGF &2 oF 75~80%
E AT ruslon, & A= A HA peakell o] IGF-1 ¢ o]
AA FeFel oF 77%E AA 5

Donovan & (1994) =f#]¢] -5 dAHA WAL= IGFBPo| =2
NM = Hl=d EAFow EATTAL e, Vega 5(191)2 Zf W =2
IGFBP] &=+ &% 2~45F4 IGF} IGFBPe] Z+f=29] o]d witolefal
o}

6) Sephacryl column chromatographye] 2% % whey9
IGF-binding pattern &3
["I] IGF- 1 ©] IGF binding proteinell 2% F4S w7918 2F wheys
4CNA 18A7F %<k ¥kg A7l & Sephacryl S-100 columns E3A171 A3=
o5 2l Molecular size markerE &9g columnol Al elutionA]Zl ¥ 280
nm| &F=oA OD#HES SAHS A3 Fig. 50 YeElXo] A HA peak=
Ap#Fo]l 150 kD B@gAlola by o & 44 kDO H@FA 7 EATE & F o
] wx 9 peak Free IGF-1 ]2t} Binding proteing dwrd oz []
IGF- 1 # incubation ¥ gel filtrationdt™ ®E F 7/l1¢ F92 peak’} &
Ruxa 9th(Elsasser &, 1988, ©], 1997). o] ¥ ¢l IGF-1 9
6579 binding protein & IGFBP-3¢} ZA%3le] 150 kDo A%<, 50 kD
e JHAE €A== U4 A 57 binding protein 3 A sl EA)5 =

o7 IdHA L Y

Mo
>,\1
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Figure 5. Determination of Free IGF- I binding sites in colostrum whey.

. 42 % QU IGFse) &4 @3l 2 IGFse 2% 20jsg 93 4
A% 743 Ae By 24

gge e FAFS FA%e IGFse] #dS At o8 §71E 34
2" g FdAsE

D AR FAF W dedFAEZAAR £49
7H Al +3 W IGF-1 3%

ZUAE Ao 3 W BAZ27 329 ~ 564ng/ml ¢ HY ol IGF-1 o)
EAQ8kaL 9SS B Table 5914 Kol HTST A el $#2 A-$1v UHTA
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g gfrgtel Aol & uolow, AR T2 R vFo

a0 FFH, AbEHE, Bl7], Abab AE T AR Aol web o3
LH@YT B £ ¢S Aolt}d. Daxenberger 5 (1993)2 888%¢ AAQMEZ
oA IGF-19 &% 1 ~ 8ng/mz FHatA EAgrkar sk¢l 2w, Collier
51991 Ad¥o=z 7ad 979 IGF-1 832 1.27~ 8.10ng/ml ¥l

w Agds hEAFe FAos FadEe] Wy =2

o 4
s
Y

X

Table 5. IGF-I content in domestic market milk Wheyl)

IGF-1 content(ng/m)

51.5+16.2% 32.945.1¢ 40.4+8.3" 56.4+16.1° 50.4+14.9%

Vo= 46, All values are expressed as mean£SD.

A, B, D, E n=9; C, n=10

Different letter superscripts indicate differences at p < 0.05.
* H.T.S.T. pasteurization(72-75C for 15 sec)
" UHT treatments(130-135C for 2 sec)

W) 2a2F W IGF-1 &%

Al 2EF W IGF-13%e Table 60 Webd mke} ko] 7.7~ 17.4ng/ml
AEZ EAsta JdAew, dafo Al JAutth Aolrh dve Ho=
Ao AZAT @ Aok v skl
< w 1 F=Fo] Faste A¥E B, ol Akl 93 IGF- I peptide

9] free amino acids®9] A7t 5A, HE nAERALY olf So8 {FFHY

’

=)
—u
2
o
=
a2
[-‘O
%
ot
R
K
rir
lo
=y
N
3%
rir
W,

SAA = Frh wEpd AFEAE oA 87 2E Alx A wrEe wE pH -4
I IGE- 1 &aFake] Aol et Bebdd 2 IGF-1 §%e] =2 =7 F3o=
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WA E st e 49 IGF-183FS AT & A=Al gt A+E 53}
At dEHAE I IGF-1 %S Guidi 5(2000)°] ELISA 8 2 RIAW

2 ol gste] EASYTHE Bast 9

x

Table 6. IGF-1 content in domestic fermented milk whey"

IGF-I content(ng/ml)

14.7+3.0™ | 7.7+3.4% | 94+6.1% | 10.1+8.9" | 17.3+5.6" | 11.3+3.2"“ | 13.9+4.5™

Up= 69, All values are expressed as mean=SD.

A B, C E F, G, n=10 ; D, n=9

Different letter superscripts indicate differences at p <0.05.

‘Raw milk content from A to G(skim milk powder content were not included) are

79.9, 84.2, 62.3, 85.2, 67.8, 67.0 and 81.7 % respectively.

AzxFAEd dA, g4, 248+ 2 22l dd FAEFS gz

IGF-1& 5743 A3 Table 70 WeER wRe} o] HAAFEF+=  41.3ng/ml, €A

T 55.8ng/ml, A EE 276 ~ 36./ng/ml Wl EAL Ao, 2=H

I AE L] A= 5169ng/ml 2 AA =& AWRE YERYATE Heb 31(1994) 9

Aol ot Ak EFAxe] E3dx 3o Qo] Undenatured whey

protein Nitrogen Index(WPNDE 743 23 ulAlz=3| o] EAele =7}
=

U4 v m B3k vl Low-heat 719 &5 AX Ad& AFdoz F34 4
IGF-1 3o &Aool H4dad A= Aoz Bl
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Table 7. IGF-I content in Dried milk productsl)

IGF-1 content(ng/m)

Colostrum
Infant formula | Infant formula
Whole (A) Skim(B) powdered meal
(©) (D)

(E)
41.3+95" | 55.8+13.3" 27.6%6.6 36.7£9.9 516.9£104.6°
Dp= 48, All values are expressed as mean=SD.

A, B, n=9 ; C, D, E, n=10.
Different letter superscripts indicate differences at p <0.05.
&) FSHAZFCIEIR)
FERAED FAR] A9 Uf H33 5% #4, 292 A4y
? ol Aol e ofel Table 8% 2o] &5 folA

Table 8. IGF-I content in sweetened condensed milk"

IGF-1 content(ng/m)

Raw Condensed .
Diluted
milk whey milk whey
45.8+13.4° 51.5£46.0° 44.9+9.3

Y'n=20, A, n=10; B, C, n=5
All values are expressed as mean=SD.

The letter superscripts indicate differences at p <0.05.

“Diluted at two and a half fold to separate whey.
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u}) Cheese whey
= 34 W IGF-1 3% 205ng/ml A =% raw milk acid whey9 22.2ng/
m o Hl=gk FAE EASL AdS5S & F dew, o] AR wFo] IGF- 1
£ acid whey®w olye} sweet whey oA %= = o] & W3l gl ¢

T Atk

Table 9. IGF-I content in Mozzarella cheese Wheyl)

IGF-1 content(ng/m)

i Drained sweet
Raw milk acid whey »
cheese whey

22.2+10.9" 20.5%6.4"

Y'n=19, Acid whey, n=10 ; Sweet whey, n=9.
All values are expressed as mean+SD.

The letter superscripts indicate differences at p <0.05.
“pH = 4.6, “Curd pH=5.2

2) 9f AxTA] WE IGF-19 FFHs
7h) A e dE ¢ 2 F3 W IGF-19 #FFHs(H}H)
13t #3d& Easte] =33 Akd
IGF-1¢] & WaE A A3 Table 103 2ok Ex2lshx 2 JgH
I %S 61.3ng/mz JeEbston, 65T 75ColA dAgE AAE 7
T, A Aol & oA grkont 85T S A Azl wEt 1 e F
oo sttt T 7 2RI U Y AYAIE e WsE =
AbgE A3 gzl vl Fol Al ApolE HolA AU HAste AEFS UE
W autoclave #2] AlolE= IGF-19] EA417F =45 A] &gk},
ke

FAL BUW ¥ AAAE A9 499 IGF1 #F

k3
52
)
&
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otk 75 Co @A i ARkl AP IGF-1 &% WstE YEhA &8kttt =
A 2R W s AAbE R stE A A3 IGE-T o] iz
Toll mlstel S7heE A3E WEWAS™ autoclave oAM= izt gk
°F 7 % A7t SAHHIA
ool AWE HS w thgs %9 AbAEE IGF-19] ek st
B YA Fskon ol A A 2= oA IGF-1¢]
JuskeViChQ} Guyer(1990)¢] H ¢} =23+
ohowEbA, Al Tt e T AR AR AT(LTLT) 3 e @Az Ay

(HTST)ol 938 IGF-I2 A £4%A g 3oz dudrc)

o
N

rr
Jm
o

w
o

w9, Collier 5(1991)e] ZAER 24 Al 121 C, 5&3ke] 7bd Al IGF-T0] &
AekA] efetta Badk Aeom vFo] IGF-19] dfu 242 343 2319
Srol e FAR mEHE Ade 2 gl gl W, 2u2dMes F479]

B EE AoR oAAAY. o]l ZuFAdAE IGF-I¢ immunoreactivity 7}
w43 vHE Ao Helthi= Juskevich®t Guyer(1990)9] Hiiel= U X|35kS)

A&Hoz Fasojof & oz neln
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Table 10. Changes of IGF-I content in milk whey by heating prior to whey

preparation.l)

Temp. IGF-I in milk whey(ng/ml)
Time Control 65C 75C 85C  |Autoclaved”
10 min 61.3£314" | 14561 | 31.4=12%" | 17.0£3.7"
20 min 61.3+31.4 | 19.3+142 | 357498 | 30.4%6.1" N.D”
30 min 61.3+31.4% | 152+89° | 30.7£3.7*" | 41.7£8.0**"

1

' n= 41, All values are expressed as mean=SD.
? Not detected.

¥ Raw milk was autoclaved at 121°C for 15 min
47¢ Means with different capital letter superscript in the same column represented
significant difference at p<0.05.

A~B

significant difference at p<0.05.

Means with different capital letter superscript in the same row represented

Table 11. Changes of IGF-I content in milk whey by heating after whey

preparation.l)
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Temp. IGF-I in milk whey(ng/m{)
Time Control 65C 75C 8T  |Autoclaved”
10 min 61.3+31.4% | 72.3£18.3"" | 134.9+33.1* | 57.5£12.2"
20 min | 61.3+31.4%% | 39.7+4.2% | 100.6+17.5" | 24.1£10.3" | 4.3£6.5
30 min 61.3+31.4° |107.8£15.9"* | 134.5+15.0" | 44.6=7.1*"

Up= 41, All values are expressed as mean=SD.

? Raw milk was autoclaved at 121°C for 15 min

47¢ Means with different capital letter superscript in the same column represented
significant difference at p<0.05.

Means with different capital letter superscript in the same row represented
significant difference at p<0.05.

A~B

B

W) 7tEA g mE 24 2
T 2 AR CE)

Fig. 60l Yebdth. =
meol A 417.3ng/mb 2 Srobxl Wk -9
S B9 728ng/molA 105.4ng/ml= 1 gFwFol

SE 7 ghao] 5494 ng/
Aot Msd 3%

A3E BAATH

2]

R
L.

Figure 6. Changes of IGF-I content in individual colostrum and milk

whey by heating(n=40).
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400.0 - -

300.0 - -

ng/ml

200.0 [ - -

1000 - -

0.0
Colostrum(prior to

heating)
[Daverage 549.4 417.3 72.8 105.4
heating

7ol GERWATE 1o Aot mprvbA R 7 d W A S 72§ IGE- 1
FFe 28d F7kete Ao uveed, O 902 29A dot AAddE
o] Yol EAst= IGF-19 4% binding proteins®} 23

I %< Binding protein Yol €& % u}, o] IGF + IGF binding protein

after heating Normal(prior to heating) after heating

—

B AEE EA8ta

complexi= Y 7FEFAHo] o]Fox = =5 WA protease?! plasminogen 2
RH FdE plasmin® Aol e 7 free IGFE EeA 7] 93S &=
Aol otd7} FEHH XY, wElaA UH WA plasminogen A o] U

[eXKe)
T
#7 W IGF-Binding protein %] degradation®] ¥ oji}

717 B F4¢ =] A
2 Aoz AAAAT o]F o] AA o]&7lFT free IGF-1 229 A3 &=

A gorn Hrh @e ATt o]FojHof & Fo|th(Gibson & 1999 ;
Rajaram & 1997).
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Figure 7. Changes of IGF-1

homogenization and UHT pasteurization(n
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Figure 8. Changes of IGF-1 content during the manufacture of whole dried

milk(n=30).

) AEA e % AdF->TAFoATHFoEFAZITAHA WS
Fr, Ahr el dubg i B4 fA48 461~5.18%, FH A 299~
337%, 3 488~4.97%, TALFE FF 1356~14.19% FA AP FS 858~
9.03%2] Wl E=A3k T
Table 120 WElSo] df9 IGF-1 &S Hit 315ng/miolRem, 2

e 29.0ng/mlE YEbY E Aol o IGF-1 ko] 93 A FeS &
T ooy B AddAE a5k wHo] ofd A4 HHEAWA S "HEgong
AR gt R f7be s AE SAE e 9 e ARt =E2E AT
ggdo] B "ol Ao Helrh #d & AdAfolA 65T, 15 &1 4t
g Afre] IGF-1§=7 A3 d dfFEuE £ R25ng/me= A vehd
Rbd, 75T B85 TolA 15wt Avstde A Wi 188 ~ 228ng/mE 7
Aot Aow uUetwth 233 7tgA A IGF-1 0] o] A4 A==
AL EEYIY FHA  protease¢! plasmin®] IGF-binding proteins=

free-IGF-1 22 FA7l= 285 8, o] &axe iAol &zl nvp 23}

g Aol s 2 B4l FAE s Ao AAN

2 AT 2ARACAAM = AAdE0] IGF-1 9 45 FAX7]=H e
& Flow AdH #2790 A Ade dFzEUE AU T W]

wAEojop & o o ARt}

Table 12. IGF-I content in milk whey and milk powder whey according to

dairy processl)
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IGF-I content(ng/ml)

Pasteurized

Raw milk|Homogenized Spray

whey | milk whey g5 15min|75C,15min| 85°C 3min |85°C,15min| Pried

31.5+11.7°| 29.1£17.3" [925+28.0" | 19.5£10.0° | 18.8+85° | 22.849.2" |16.146.9°

Dop= 139, All values are expressed as mean+SD.

Different letter superscripts indicate differences at p < 0.05.

vh) EEF ZAA pHASY @& IGF-1 &% W3t 53
Table 13914 H%o] ¥W&HFZE mild acid production®] YoJ == starter?
S 01%=2 243 H A& autoclave A2 g A AHE shA Fe F A
Tl A 18A1%F &3t 67 RtE A HF pHel =2 wjrhA o] IGF- 1
Fel Wals AT Starterid7F § 12413kl AatE A FE pH S
LE7F wEA AR oem, IGF-1 9 e ofo HelsiA w43 7Hast
H}E KBtk F, Autoclavex ] 3§ wijA W IGF-1 g3 Ha A5 7}
67.9ng/mle} 34.2ng/miol o, g % 12A47F A3 Fol% 36.4ng/mlE L
ol FAH 7} ultimate pHelst®= F 23] "ol 18A13F o] $-(pH=3.97)°ll =

o] 54ng/mlE ZA| FHAsATh dHs

ol
oo ol

ol
b

14
ol
rir
Moot o

rLl
i

W) 2| & autoclave #els}x @& 2
FoaM=E &g A wix] W IGF-1 &%l 53.0 ng/mi] ¥HdHe| 18A13F A3 &
(pH=3.77) AA ZA 7435+e] 39 ng/mle] S22 Vet weba IGF- 1 3
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b, Sl A& we
ZE!

e fardEst ARESE G5 dojde & & e
Zol Y LI HAEF FAFU IGF-18 o] thE FAZET A e
AX| 3= A5 BYTh Table 14914+ pH7F 5243 @ox]7] Al&ete= -3¢
S A E3}8Fe] Starter cultured #S 15% Fo2 SFHAAS S dAdE
IGF-13rsS =233 Al v & 13A Ao 2 3hafo] =4 Wojx= A
H}E RAL
Table 13. IGF- I content in fermented milk according to pH variances
Medi
. Al ontrol | 1hr 6hr hr 12hr 18hr
Time
pH 6.45 6.34 6.20 5.90 5.75 3.97
autoclaved’ [TGF- T ] ' ] ]
34.2+16.1%|50.0+32.8%| 31.8+19.3* | 35.6+12.9% | 36.4+16.9" | 5.4+4.6
(ng/ml)
ot pH 6.54 6.50 6.34 5.97 5.77 3.77
| IGF- 1 , . , , ‘
autoclaved (0 /an]) 53.0+17.1%(33.0+23.0°| 46.6+27.6™ [ 50.8+21.6% [ 39.1+17.7%| 3.9+3.2¢
ng/m

“n= 55, All values are expressed as mean=SD.
#xn= 60, All values are expressed as mean+SD.

Different letter superscripts indicate differences at p < 0.05.
in fermented milk by adding to 1.5%

IGF-1

Table 14.
culture”
— 53 _

mixed starter



. . . control 1
Time of incubation . control 2
(medium)
pH 6.32 3.80
IGF-1 A
155.1£26.9 25.9+4.0
(ng/mb)
Time
f
% o Shr Thr 9hr 11hr 13hr | 20hr
incubati
on
pH 5.68 5.02 4.62 4.45 4.20 4.00 3.70
IGF- 1 b ed c d ed f ef
(ng/n0) 105.7£30.1° 1 25.6+£21.4°°| 63.0£31.4°| 35.4+£15.99(25.5+10.4°° | 5.7+3.6' | 14.847.5

V= 79, All values are expressed as mean+SD.

Different letter superscripts indicate differences at p < 0.05.

“ The medium pH was adjusted by 3.80 value with 2N HCIl and the

supernatant whey fraction was collected.
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Table 15. Changes of IGF-1 content in freeze dried milk colostrum whey

powder fortified medium during fermentation.”

pH IGF- I concentration(ng/ml)
Fermentative media Prior to After Prior to After
fermentation |[Fermentation; fermentation | Fermentation
1096 ski ilk d |
o SKimmiit PoWCer oyl 555 3.56 769406 | 365£17.0
(control)
9% ski ilk der + 1%
o SKIMmEE Dowder 7 270 599 373 93.6+72.8 12.3+5.0
colostrum whey powder
8% skimmilk powder + 2%
6.51 3.80 94.7+37.3 5.5+3.6
colostrum whey powder

Dop= 60, All values are expressed as mean=SD.

o IGFsd %A% 238 A% #3 =2 37 2 334 Fu
s ¥

3|
FAE Az Al AsAI7IE AAska AA Ast § AlAlSEe A EA s IGEs

of S S HIskdnh A3k el oA AA, 54, fEsE Al
of A3t 7IWE AR HES O FAFe FHEE AAAAe] SdS

1) FAF Ax A A3 A7) AF 2 HF
T #H e pilot plantoll Al HAAISE AF-9 A FAH wE IGF-19 44
3= ol Fig. 99+ #th 7149 A2 A homogenization &3 IGF-1 g3 3}

dFS MAA e Aom vEyd @9 A 23§ g

2
rlo
b
i
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A A 2 IGF-12] &% 3} Holx kskont, ol Aol K
%ol 75T 1548 % 8T 167t A48 oA IGF-I2 ZAA &45A &&=
o= yElba, WA autoclave 27 (1217C, 15min)oll A& 2+ shake] < 7
T SRS olgtE EAske Ao vy dA 49Hd UHTsAHS A
13k AlfrAlEe] A9 4std IGF-1 9 tiy-#o] 24t A 24 13
HiE Zo® 1ot o= Collier 5(1991)0] ZA &+
dAl IGF-To] EAlatA] vk Bug A v sd)
IGF-1¢] immunoreactivity7} w43 32" Zo=z RQIUE  Juskevichet
Guyer(1990)¢] H 1 ¢l= A3t wab] 2 A

A A7be AT ZEZA65T, 30min)e] FE VIeow A4 9 A4S E A
S371= st e, UHTAHZ FE o83 74

e 295 45 7 AJY. & 29 A A8l Al asepticdt process Ei
IGF-19 #3t & vA Aor 4t Aol = Fr7laAe] 29T Ao=
Heltt

rlr
o

E
=

ot

7] &

[e]

pou)
A\

X

>

=19 A Y9 BEFHAxE FZ(inlet temperature of about 140°C, outlet
temperature of 70C)ol Al IGF-1¢ &4 vlu3 FA &&= 2345 YEU ST

S, Bz A 4 W IGF-19 %2 #Hi 3lb5ng/ml oA 16.1ng/mb =
511% A= FAEHE Aoz yewoy Hoh 2829 FAS g8 dAg =

.
AS wAg AwAe @ SANZRE IGF- 1 & B¥Azdel Eashs 1wy

o

Az A Fg 5 A W IGF-1 %2 ¢F tng/ml o2 Yol &

R
Aoz dZHAY. o8 2FrdS Ao ¥ Fasdes 45 IGF-19 &%
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Figure 9. IGF-I content in milk whey according to dairy process1>

Dp= 120, All values are expressed as mean=SD.
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[ Before fermentation
W After fermentation
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10% Skim milk 20% dried colostrum
fortified medium

Figure 10. Changes of IGF-1 content in dried colostrum fortified medium

during fermentation

2) 23 4y 4 I8 A3 AR ¢AA

25 Adste] 2 Axd BEs dHow BHd fAS AR St
Al%oﬂ Aepela fFa7IZbE] IGF-19 s 248y 23 & 4T A%
T 129 B IGF-19 &% Wale Fig. 1o & & %ol & 942 A

017} gl Aoz Yehsth

FALEEY 10%% stsh &7 IGF-1 9 37 109 ~ 126 ng/ml H
oA EAsEA AL 4573k A 7)1 IGF-1 9] e Wsrt yehbA ge
Aoz yersttH(Fig. 12).

gy BavE gud § IGF-1c°] Astd 23 fAEe] 45 d3st 2=
Egetal A 12de] AHs § IGE-19] ko] HAste zo® FAHJ

(Fig. 13).
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was 10% (w/v).

90 r
80 | ODry type(10.0%, w/w)

70 ¢ NWet type(10.0%, v : v)
60 r

50 r
40
30
20 r

IGF-1 content (ng/mf,

0 6 12
Storage (d)

Figure 13. Changes of IGF- I content in crude IGF- I fortified yoghurt
during shelf life at 4 C. Each bar represents the least squares mean + SE
(A ; n=40, B ; n=42 ).

Fortification level was 10% for dry type (w/v).

Fortification level was 10% for wet type (v/v).

vt k5" ¥ IGEF-IS A3tds ux dA 77ke] At & IGF-19] &

_60_



By
Aot Fig. 5

+5

=

A Bz

.

-

X]Q

o

3} A
| %
17 <H4g
Lo}\éol
o

o} 4 o]
g

SESPARSEES

AR

<

—

i
oF ECICH]
N © moﬁ S
. i
w T S 2 Mm
f o [~ Q N
Aﬂ% = T (G
jm
a m@ W N Moa 5 8 5
A -l i = 3 g -
< 2 o= » 9 &
v Ew g 5 7 s c
ieﬁayﬂsf mrmm o 7
gwwkimw mmmE A
) =3 e +~ v
T8 - ﬂﬂwgaq
b 8 = K e & <0
w =n W % ol , k] & S i i £ B
el :IAW ,Dl T & T W - < =1 si = R o
X el | K T 3 ok ol a i 2
2 B WIS = @ s o o £
Mﬁ_ B S o O o & :,u % Wﬁ = K ﬂl ﬁﬁ UﬂWr el
)| .._ v E =
wf%iﬁ ,mmm.@ 55w .
o ~ N A = 13} 2 5 oM T ;1% TN oF .&
w® iy g w4 © W 8 K
_AD ‘I.V| © ) o o Oﬁa il et}
oy T Ea= 5 g = oo 3 g T
0 s — 5 = 20 BX o ! S
To o @) 6a) N " » S | b 9 & No oE _fm o
o do — o = © o — & s &~ 2
Uﬁ1qu pwum o B o 3
B W o =% o) =o mu - 3 o . il i i I o
~ @ o ) S g 5 S " oy e W
® uu%i. R 5 = g 5 W T ) T o T L
o) " ﬂ_v ,me ‘_I#m:‘._ Lo m w m . —_— NSS F,.L ﬂﬂ ‘.L. ;oT _AM
o) g8 = & - 2 5 . N I R0 T
© M o T = 08 £ s < 8 W RN W ME
= = < S 5 =) §s Iy w2 %
"o B ™ — w M B £ 3 T = - = o ©
ﬂﬂ.w%%ﬁ dh..mm ~ EMQ%EE
Mw T S T q e £ M o 7 N - 2 e 2 o
7UrEuEﬂuEu g 3 E 5 5 J = o o 2 "
o s a<f.1 Lal_g ovmlo
TP T = = B o B : P g 5 <
Rk E R &gg.mw Bfao1ov1@}
NI OL ol m o mm %o s 0 _Z.# \EI‘_ = ~
ﬁ 4.wom@ o_ngmguuﬂ
- © 8 2 - ) = = N A
o E =S : M » <o 5> =
M g = B © ﬂ._b <V N o
5 3 2 8 g noS W " ey
<& = S 3 iy e T oa 4w Gl
8 g 8 - oy e o
© o, = o) —_ Ag._ —
n — = _UT o - | e
= I = o B O
o6 8 = F
_.AL 17_.o ,ml ﬂ_v L OT
ol S BN N
= T
Al

- 61 -



A= AL el Sureteric AN E AE3e 26

oxY
Sh
=)
1o,
on
o

600 OPrior to fermentation
500 N After fermentation
E
2 400 ¢
c
3 300 r
[

S
(@)
1|— 200 [
L
[©)
— 100
0
6 11 16
Colostrum fortification level (%,w/w)
Figure 15. The changes of IGF-I content IGF- I fortified yoghurt

with different ratoo of unencapsulated IGF- I.
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Figure 16. Changes of IGF- I content in IGF- I fortified yoghurt.
10% of total IGF- I was substituted with encapsulated IGF- I.

Each bar represents the least squares mean + SE .

_63_



sko] 18Ul A 713Hs<t IGF-19]

<]

= =

[e)

=

S A
ﬂ%% ﬂéwom
o)
Pl g ©
Tad Tow 2 |
Mo L 5

o T
TEX 2 a
o 1_” wn T
oM RN S >
T = S =
1U_.E7‘m_ﬂ ﬂtE ..l_L
oF X oy . mAE =
owovmdr%bmw i ’
o 2w 7 .
PEEIe T £
e SN >
CTTERD Z
W me ok ot =2 -
ie.zgk" s
ﬂalﬂyotm\ww U
s B 2o

jans 5} —
L

TR
Cnw T E e
%urm_,%aaﬁa%i
TH LT T T 323888 °
FEIPeIZ AR
N ﬂD ;QL O#E Ew_ w:.ﬂ AN \@Cv JUSIUOD | -9

18
72).

12

_64_

Storage (d)
17. Storage stability of IGF- I in yoghurt containing encapsulated

Prior to

fermentation
IGF- 1. Each bar represents the least squares mean = SE (n
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7] ol HFAoR A& F de &7 IGFsY 4= Fo] 2dEHon o
of W& HAAAR] AALE 7HA ATH Tgk ol# Al g - A peptide
of thste]l IGFs peptidegt= €l 34 oo A oA et A3 A2 248
U =45 F8stast sk e vk

kA E Ao A= IGF-1 peptideE AH WIstE= 78S AR
IGF-T peptideel 5ol o g whgate 3 IGF-1 ©¢9 FEFAIGF-I mAb)E

=
A

gFom AAksta o]E ©]&3te immunoaffinity chromatography®l @ 34
of o8 ZFEREYH 1eEd IGF-1S 2F23Y gHgoer Bystux sk

w3k olFA 2 - AAE $F W IGF-Io] AA #A o]Fo% Ao F

At A SdS YEIWEAE gRlsty] flete] AXFE o] &3 in-vitroet A

HAE o] 83 jnvivo YL AAsGgon o9} e AnE nigoz uH3 A

da&4ds a2 AYa A+ 1= 7 U IGF-1S gHFoz #e8t).
2. 4834 HZ ¥H

7t IGF-1 @4 8 Z A (IGF-1 mAb) A4t

1) AFA HY
IGF-I mAb9 AAHS $Jsle] WYE A FES Balb/c AFe AA el
IGF-1 39 202 20009 WS B 7A(Freund's adjuvant)®} &3sto] ®7}

W2 Foldtgth Az WY F, 2% 1AL T3 FA 442 Fs] Fib

A Wge AAgoeRs nige e dukot(lymphoeytes) 2ol =tis &
=5 ST
2) 49 €39 47 # &% A3

IGF-T 39& Fol g Aol A4EE el 49 97 2 1 552 A
7] 9t MAFA A mRPE DY B - A5stel o gsgon,
W #ysE mgAEe] $32 99 4 449 44 Agovy AYe

el - Bpste] Abgkith EelE 239 Wy 24 ARs @lshy] fste] 1t
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AW 328U (indirect immunofluorescence)S AF&3Ath 10009 WL 3¢
2l AZ% human IGF-I peptide (rhIGF-DE 2% BSA-PBS® 100W] 3]4]3}¢]
poly-L-lysine®] 3% o] = slidedl Ixlem® &4 %30 oW, 10% normal
goat serum< 2] blocking3dtth. 1% Tween 20-PBSE 33] A& 3 3 2004
2 A dHI 1A s vESAI & AAHEI oW goat anti-mouse
IgG-FITCSt 1413t &<k wbg
Zetaitt

tlo

Fmstel, 3 AMAAA Sol FBWee w

[} = yul

3) B4 Ax9 I+
IGF-T &-¢lo] gk WY ¥

of HAS FuAoR FEAT IaH HES A7EE Dulbeco’s modified

Eagle medium (DMEM)2. 2 33 MAg £ 26G FAMHIES o] 83Fo] A&

kel o 1,500rpmell Al 52 3F Al E el skl S ols AlAsta AHE

£ 5mee] hemolysing &4l AFf AT 15mee] 27k DMEM< 3 7bshal

4CNA 53 A = 800rpmel A 103 dAEYE AAs9 e o A

S 33 wrEste] I5H AEE AASA 15x10cells/mee] AE7 2 - 3¢
How 3FE HEE 10% fetal calf serum (FCS)o] FH7bE vk ol A
Hl &F 313 o

4) AE g%

AE AEE WA A] IGF-I mAbS 93 En|d = de= FEAEF
(hybridoma)& A4tal7] 9le) 358 AT} 5x10°70 2] PsX63-Ag8.653 =4
F M Eol| polyethylen glycol (PEG) 1500 (Gibco BRL, USA)<S 7}sle] &g &<l

AE T2 At

5) Screening % cloning

e T grE JF AEF F IGF-1 mAbE Hste Alxzwks A

MAXE &
w5t 7] $38Fe] screeningS AASAR Y. §8H AXE hypoxantine thymidine

(HT) wjkd 3} hypoxantine aminopterin thymidine (HAT) A&} wjofol oz A

_63_



Hsto] st om AT 7 Aoy IAF Fom Qe =4S 1] 9
3 AE cloningS A A 893t
IGF-T mAb &H AXF A& PHUIYFIAHE o] &3] Ax wd

HF ol G548 FAe AhE S Ee Aesdh

O BH AL Z=FAA Y FA-FA ¥E F2

B AAE At HAx 245
AsAT Aa 24 -20CAA SA3)
F23le] 0.3% Tween 20-PBSE A3 2™ 10% normal goat serums 37}
ste] 37Tl A 4037t blockingshAth. 1% Tween 20-PBS= 33] AlAdgk %o
ME BjgF AEd3 thFF2 rabit anti-human IGF-1 E&3-A(pAb)E 77
2000 2= 3 A &le] 40E-7F WFS & M| Asla goat anti-mouse IgG-FITCE 23t
FA = o] &sto] 143 o WHEAIZ F @ A Aol Fo] FF wES #

Zahgrt.

Z-HAE 5 glass slideol

@ HepG2 A XFoNA 9 JY-gA g &<l
Poly-L-lysine &%°] 3 5% slide glass HepG2 Al X

Hogeeld M FFe Axd F AF AZFY AL G 43, Ay

N
Ll
Me
r>~
=
o2
ol
2
o

AAY W 3 2 g2 F9¢ rabit anti-human IGF-1 pAbdl o3k IGF-1¢ 3

A-3A WS PHEGIFAE o3 Bt

6) IGF-1 mAb &4 &F A XF9 &g

IGF-1¢] Z@d 2 t& AXEFAA Bt I Eos 1 Bd&o] & o=
G A ok 2y IGF-19 2wd o] =2 Ao= ezl HepG2 ME2E gt
8}(colonization) EAFo@ 9sle] IGF-19 AE U Z429wd HAEZS #A23s)7] 9
ofglgol AUTE ol TS Hekelr] st HlwA EHS IGF-I9] o)

e
Bt

w3z A9 A £ % Madin-Darby canine kidney (MDCK) A EFE FE A3
o] &3t IGF-I mAb 4] FF MEFTE gyt 1242 ddd 3659 A
FES A% A Y (limiting dilution)oll 2]ake] mjdslden 36707012 @ A3

!
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of daf (FHAAFFIAR S ol &kl wd FsH el EulE A7 IGF-T
7 HolAQl WhEE Hol= AEFRS AEEditt. MDCK MXFE o] &3t
IGF-I mAbe TAEAFC wWE MExF HAd¥E 2 ggS 98 03% Tween
20-PBSZ M A3t IGF-19] Axu xH A a4 od oJREs s
E3 MDCK Al Wiiol o] oal s ##str] 91ske] 0.5% Triton X-100
S Agste] Sold od ZFurl B2 459 FFAEFE Adsigon tEo

2 Wgstel B4 F AA AL Bt - o] gt

\

N

7) IGF-1 mAb 2H ZF AEF dF F R 9 Y2
SE 4579 {E AZFELS HAT Adujddoz HJHds AAe F g
e, Mg FSAE 56TAM =Ldste F 300xgol A 10wz 44 &
gatel 1 A3 ARGl ol gatlrt AAw
_’,:

A 3E
reund’s incompleteE® &7 Wz F¢ 3 Balb/c A

ol
o
2
K
\G)
N
=
=
(=)
a
=
IS5}
B!

2 6x107cells/mE AFAste] Fooan LR =

AN FEstgh

rlo
18
N
1o,
o
2
)
=
kel
(e
d N

8) sty E4 mAbe AA
gk AAdE A7 B shiel 18G FAMMES FYste] 33|o) A4 24
Z 3 Fstgl e 1,000xgol A 1087 A #es A A AAsHAT.
T 10m¢# 60mM acetate-& 9 (pH 4.0)= &3F3g & IN HClS o] &3to pHE
482 zAsta 330ul2] caprylic acidE 303+ ksl H7bstict. mwbo] ¢
28 fd9L 4T, 150xgell A 3087 Al ste] FsAs AgAdFel F4

gt 12k AAE A= 4T -70To) 44 o] Bsty o g3t}

ol

_,d
2
4
o
=

|

Y. d# 2 FAdAMY IGF-T 23 &

2

1) FAAxe 8 Wlg € IGF-19 ¢d&

M
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Atk e SRAIEE 10,000xg®R FaldEste] AFds AAT F AAE
S PBSZ 33 AAste] AxE st Z8d9
FCS7} #7719 DMEMol A #<kdt & thA] chamber slide glass 9ol A B %3)
Rom o] o]&3ste] IGF-I mAb wH] F& AXEFES] IGF-I peptideol| ot
Hbe Aol FAME U IGF-I peptided] &d © gkl 3k ot

e
mlo

o,
J

2) 947 2 4F W FAAEAA S IGF-T & 92l
A Foll EA8k= IGF-T peptide®t W2 ¥ FAAEENA ] T S &
Zal7] 9ete] ARE PdH = dEE poly-L-lysine &do] IEH slide glass
of Fi 1023t AT Foll AT AE A7t F2elA Azt Hdd 4
T FT AEFEY WG FFTd EASHE IGF-I mAbet 9 5 IGF-I

3
peptide®] Whg ¥ HHAAFFIFA g ow s

t}. IGF-I mAb9 isotyping

IGF-T mAbel thst EA3} g 71x4<l A5 E A F3tZ immunoaffinity
chromatography S ¢t WHHrg9 78S 39 immunoglobulin® heavy
chain# light chain®] A4S A:=3at3Att.

0.1me] B2 49m¢ TBSO 3]Alsle] 3|4 3miS typing stick (mouse
monoclonal antibody isotyping kit, PIERCE)¢] &% captubecl] o] Aol A
1523 gbgetsh. &F AEF A AS A A me] TBSE 7hshe] 2%
2 33 AFIT F 10u09 peroxidase labeled anti-mouse antibodyZ 5ml
of 83ttt thA] o] A NS captube stickol Wil 15%7F A -2oA 1H8-3}
pem A 4g AAst TBSE ¥l 28 Aoz 33 AAs At 50me

A

)
_IE
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TBSol|l 4-chloro-1-naphthol (3mg in cold methanol) 10ml3} 30% H:0: 50 =
313l substrate solution© & 1587F Ao LdAMS Frdlddon 509 F7

TE Yol 3 AAHS & 73k @A 9] bandE isotypelE A AT

rlo

Z}. IGF-I mAbY &2

1) Western hybridization

Aake IGF-I mAbe 548 gelsty] flste] W& Fdo=m AT
rhIGF-1& 7] 22 AF&3le] Western blot2 A A8t} Schagger 5(1987)9 <
af way W] uwlel 165% tris-tricine SDS-PAGEE o] &3}o] rhIGF-12
30mAN A 4A17F FeF AVIdEs s o 100Vl A 2413 F<9F transferd}o]
NC-filterell peptide”} &%+ =% stsith. NCfilter= 1% blottoE ©]-&3te] 4T
ol A blockingaFl o™ 1x TBS-Tween 2022 AlAatdth Aa AgoA 47)
FE2 B8 AME 7279 IGF-1 mAbE 15022 34 35Fe] NCfilteroll
&9 rhIGF-13 =294 3A13F &<k ¥k$A]zl ¥ alkaline phosphatase’}
conjugate® o] 2+ anti-mouse IgGE 1:10000.8 3|4 &lo] A-2o|A 247k =
oF WS AIZTh Wkgo] Ew NCfilter= substrate solutionZ} WH&AlA IGF-1

mAb®] So]# <l whg-& gelstAtt

Lo

A =E

¥

AE A 2 S22 e Ao wrds = IGF-T peptided] ths] A
mAb2] A ofF-5 Al el fa =5E FFEFE

I
225 AHstd FANEE E8 wigFssiTh

2
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sto] AFHE 9/ T €FE poly-L-lysine £ 0] 35 % slide glassol &iL 10
B AAAD T ASAE AAGA oY Ao Hdxste] 20T B #s R

th IGF-I mAbE R8s 459 #F AXFE9 W A5 dd o A7 F

L5 oFH AR 59 RS Fu FEHE 3]st 2% gentamycine

ACE A% ol A Exkstdet. &
Az dis= FAEAS $8te] 20T 2ot on 30g Ame zho]x3
S 2LAES AAY] Adte] fFx2AE A F PBSE 33 AAs AT A
e 2AE gelating AAT7] 95te] 0.22m 1EH] fFA fFHEAOR
BE FAAZIHE EEdd o 0.25%9 trypsinolA 10E7F wwk & 300xgol
A AAE skt E8E AEE 1% antibiotics® 10%¢] FCS7F H7hs

DMEM weFojabol A A} shglom 443 vhsh ol 428 IGF-T mAb
g ol g% WAL RYANL o) IGF-19 WAL FAsgn

Q@ FAZxH9 TZ24AHA L IGF-19 23 &
Azads e A-E d59 FAdx2AE 20T 48t 4m= =24 2
H3 & glass slided] H2sle] 0.3% Tween 20-PBSE AlA3F o™ 10%
normal goat serum< A7Fsle] 37T A 40E7F blockingdtAth. 1% Tween
20-PBS® 33] AA3 Zo] thZE-2 rabbit anti-human IGF-I pAb ¥ A z=

IGF-1 mAb, AF e W dHS zhz; 2000 = 3] A 3Fo] 4087 w8 5 A3
I goat anti-mouse IgG-FITCollA 1A]7F F¢t Hkg3le] Eo] P3PS H&

&ttt

@ FHAxA 29 paraffin @8 2 IGF-I1 &3d &9
o §HARAS AYgs A7) ANEtT paraffinS = Eusle] Sum= AH
3l 222 glass slideo] H#3ch dW %2 F 3 4 H&E stainingS 2

Alste] R o o] &35ttt FHFE glass slidede] F2ZS xylened| A 3}o]
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paraffing AAT v5 7H-AE eF9a, THT9 PBSE AMASte]  aceton¥}
methanol & 1:12 &3F &do] 10%3F 2A3A T 3829 AA Fol vectastain
ABC kit (Vector Lab, USA)E ©]83}9 horse serum®= blockingd}$l o™ A3
AHEl IGF-1 mAbeF WH&S =33t

Biotinylated mouse anti-mouse IgGZ 2008] & 3]X 3} AL 4087+ vk
S3ata 30 Ao wEl 493k avidin¥ biotinylated anti-mouse IgGE % 7}&}o]
37CAA 30%7E wEAIZl F PBSE 33 AAEsth A s]A 2= DAB
(3,3-Diamino-benzidine tetrahydrochloride) &g Al-&3don H,0.Z #7138}

of 103 &AM, Al 5 IGF-19] 23S #Eeith

"}, Immunoaffinity chromatographyl €3 $8 W IGF-1¢ #3g

1) Gel filtration chromatography

- B3] 2 ol & go 7 EA5E immunoglobulin® A A3t IGF
binding protein (IGFBP)¥} ZA3d# IGF-IS £ 3}7] 93t Donovan %(1994)
of 93] HauE HWHe] #3}o] gel filtration chromatography S A A stA Tl =&
2EEH 45 23] 98k 6,000rpme.2 3087 AR A AS AA
st o HCIS o] 83te] pHE 4622 A3 & 6000rpmol A 1A7F 15%-3F
AAEHZE AAEAT. 25%50cm Econo column (Biorad, USA)ol| Sephadex
G-50 superfine (Sigma, USA)S 240 m¢ ZA3stg o™ 349 534S columnol
Tt PBSZ AAS AASHEA fractions 353t} Gel filtration®©] #

ARE 280 nml A FREE SPSHATh

2) Immunoaffinity chromatography
Gel filtration chromatography S %3 immunoglobulin ¥ IGFBP7} A A®E A
go skl AAkE IGF-I mAbZF  FFHE  affinity columns E3|
chromatography & A Al8te] - Wl IGF-1S &2tz &3t

Protein A7} #2t¥l Sepharose CL-4B (Sigma, USA)l IGF-I mAbE 3}
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o
o9

A UE BT 20uE EFEEe] Aol 4AZE Et RESAIAT. EeEY AlA
= 95l 0.2M9] sodium borateE 7F3F F 1,000xgol A A& %

ZHe A3 protein A beadE 0.2 M sodium borateol]l A&+t mADb
9} protein A% AES Z3A17]7] 9@ dimethylpimelimidate(DMP) 5.1 mg<

A7Fet & oA 1A17E SQF HbgAF T o] & g9 FEE FE 1,000xgol
A PAEYE AAsH e AEdS A AL resin®tS 0.2M ethanolamine®]

AFrak et 2elan flel et A HHoR AMEYE T MBS AAlG
At A E 28 B2dE 39 pHE 8458 =33 & mAb7t coupling®
resin? 4Col A WFSAIA - Ul IGF-I°] mAbdl ZF=H == st Hkso]
45¥ ¥ columnel F-o] resing FXA o™ 20 bed volumed] buffer A=
columng A7 389tk Elution buffer® LiClE AM&sl9lom Fk 0.5Mel A
S50M7HA x4 0 &2 o] elutions AAIFFS 24 mAbet Aftd IGF-IS +d
A A fraction®. 2 3] =3} t}

3) Desalting chromatography
Immunoaffinity chromatographyE %3l 3% fraction®l = elution buffer?]
A fralE =S w59 salt7b rEe] A7) wZel ol AAE $la desalting
chromatography S 2 A8t th. Columng Sephadex G-25 superfine (Sigma,
USA)o 2 ZR3% o™ immunoaffinity chromatography S =3 34H A|8E
Yete]l PBSE  AASHEAN  fractions 322N salt7h AAE =Fd
IGF-I& &3kl th

uh. IGF-I mAbE 4% A L MR AR ZAHY A

oo ) [GF-1¢] 352 =487 e [PNIGF-I3 IGF-1 mAbS o] &3
AW A S AHgstdth rhIGF-T2  1mCi NaI(Amersh, Arlington

Heights, IL)Z chloramine T WS ©]83}¢9], specific activity7}F 2 300 uCi/ug
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o] ¥ %E jodinationAl At Z} A Z(100ul)EL 40040 acid-ethanol (87.5%
ethanol, 125% HCD ¥ oAl 1A]3F &2t AX S 5 4ToA 1,800xg= 30+
o AAEYeEte IGF-1S IGFBPERH &Estdt. IGF-Io] ¥ ASd&
500 F=3Fe] RIA 945 94(30mM sodium phosphate, 0.02% protamine sulfate,
10mM EDTA, 0.05% Tween-20, 0.02% sodium azide, pH 7.5)& 1000 3 7}3}

3, 0.1ml9] IGF-1 mAbS F718td o, 2+7e] glass tubeol 0.1me] 15,000cpm
[IIGF-T12 H7bate] 4ColA 18217 o] AXAZTh AA F 12002 34
¥l goat anti-mouse IgG antibody (GroPep Pty Ltd, Australia)S 0.1m¢® 7}
3to] AT A 1A AR & HHAES A7) ¢8] normal rabbit serum (1:30)

Z}2te] glass tubeol 0.1ml% F7Fg 5= 4TColA BrA] 1A1ZE AAAIZ T 1A
7 & RIA &590m)=S H7ts) 3 7

al
A3 PABS BYAAL Be® AU AAT T umA Azl e

3l S ol EAste IGF-1S A #HEA st flshe]
antibody capture assay¥ < AF-&3te] EXAME s x ALt -7 ABRS
acidification?] 7] casein 59 &S &3 - AASF & 100uL2 96-well platel
BEFsta 37ColA ok 16417 E<k :AxAZth PlateZ PBST (PBS+0.05%
Tween 20)& o]&3ste] 23] AASACE. 150402  blocking solution (2%
BSA-PBS)& 42 i, AZoA 241 Ft whES FEFen  blocking
solutiong A7 g & PBSTZ thA] 23] MAAT AA titere] 12 A 100
WE Bl 37CAA 2A12F E¢ vkE SFlom whEHE AAG & SHo AXA
PBSTE A& 3} th. Horse-raddish peroxidase’t -2 22 3-AE 100u 5
3}l 1A)1ZF ¢t incubationdt@dth. PBSTE 5xt# A4S 3 30% H.0.7F &
7}¥l substrate solution (OPD, o-phenylenediamine dihydrochloride)& % i1 ©]
T oA WhEE ATIREA A Wsts BEe gl ow 2M HSO.E 3 7teked

We e FAT F H0mmolN FAES S50
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gE &+ Ul IGF-19 in-vitrodl A9 AHEHE AF

e

A},

1) AxF9 &9

Immunoaffinity chromatographyS %3 #al¥ $H W IGF-I mAbe
in-vitrool A1 Ael FAES AFs7] fste] 7€ BuEs S8 IGF-19 dig
s YUEd AEFE A9 - AAssn AEFE —:L%<c2012>, 217
(HCN-1A), #-&(Hec-1B), 4 (MCF-7), ZHHepG2) M2Ee] & 57F4 TR/ = 3}
Fom ATCC (USA)ZFH AH F9ste] FrAr BE AXFE 10%9]
FCS7F A 7hd DMEM vl F ol A v &Fatol ™ Hec-1B Al 250l 1%9 ]2
4= opw] =2k H7bE T

i

2) NIZF9 Fa9(serum free) MY =7 T
f WolA EEE IGF-19] A2dAds 34
IGF-19] A& vastr] 9ste] Mxe] Fobdl wjddzzs gl ¢
A gl el A A o] A S-S AAste] @38 gHE AExTE &
Atz Fobwl wjgAs 112 Eer wjgddol A wjtsidnh. AlET}
5x10°cells/m ©17¢e] WE7tA] F2® F Fao] Fukwl wjokdle] 1:2% splitéh

om Fdd WRom 2AHE AhulFstel ot g =0 s S

H

3) X AF FAH9 #<l
# W IGF-1 ¥ rhIGF-1& 47z 722 22 sle] njde] H7et & AlxE

o) WEE 5x10'cells/m - AAtete] v 5AN ATAMRE ol ke Az
g 249 F A% 4 AL B AL Y P vl - HESA,

4) BrdU cell proliferation assay

A F2o] 712 DNAS &4 B=E 4317 f1ste] BrdU assayg A
stttk ¢ Wl IGF-I3} rhIGF-1& #44 vx& 2Elste H7be mjdd s
96-well plateo] 7t welld 1504 7}ska 2t AEFEE 4347

/
el BrdU g0z AXE mAG 247 9 AAaAr w48 el

Y
o
N
N
<
@,
ofl
—_
(e>)
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]_

AL

AL 20009 fixing solutione & FEAZ 1A & AF2oA 2085 A
3}tk Fixing solutiong A A3t 100xe] anti-BrdU-PODES A 23k ¥ A&
oA tAl 90 F AASFAUTE. Washing solutiono @ 2~33] AHAs
substrate solution 1000E 7Fste] HAS FEsATh oA 20 A
25409 1M HoSOs= A ¥EE-S AAAIZ] & 450nmol A F3 =5 574
319 2™ 65nmE reference wavelength@ A}F-&3} T}

5) MTT assay

AEZ 29 & 74 SAZ AX i 24 gAY @455 FH87] 9

sl MTT assays AAlstth -/ W IGF-13 rhIGF-12 27t 525 22

3to] H7F3k wjkdS 96-well plateo] 2+ welld 100R 7}sla 24 MEFS
48A17F v oket 3 ZF welld 5009 MTTE H7beksdtt. 5% CO» incubatorel] A
2A1ZE EQF et & wjFd S A A 150pe] DMSOE #H7bste] S
=3t o plateE & TE59 F ¥ 55nmoA FHEE SAHIAG
ol. 4" £/ W IGF-19 in-vivodl A< A& AF
1) IATE
ol ¥ 3FH9 ICR AAE R 17U H&7HS T 1ug/g
body weight/day®] IGF-1 73 % 262 3¢ 71402 1497 7459385
=
2) AF Idd 4
T4 Folg IGF-19 in—vivodl A2l A a3E glstr] fste] md Az
< SAAR e IGF-1 At 2 =/ Fo F 1549 1402 /A& A3
of 29 FAE SAsA
a4 AqH L A £
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IGF-1 A3+ % 21+ Folol o3 5 IGF-19] &3S <letr] fla 1574

tAo R NAZS FJAEe] AFdA 1me] BHES AFHEAUT. AEH R A
g71 #9)E u7lx] @3S 20Tl A B3 ).

A5+ Ao w AAE st 31 o, 2%, 25 ARE Frder A
staew, AFE % A RNAM IGFse sX=9 IGF-T 2 IGF-IR mRNA®|
dAg AHEy] fete] did S FEIAY ARE AES §F =4 01g9 100
W] RIPA buffer(1% sodium deoxycholate, 0.1% SDS, 50mM Tris - Cl(pH
75), 10mM MgSOs;, 1mM EDTA, 10mM potassiume acetate, ImM DTT, 1x
aprotinin, ImM PMSF)Z £3}35l0] 4TCoA 2417 FeF A3 F 100,000xgol
A 158 ¢ AR E AAstd e dSds Zestel £4A7HA -70Tel
A B sk

5) A H o SHH(RIA)

A A Egg gwd 2@ Y ) IGF-19 ¥%5 24387 918 [IIGF-1
3 polyclonal IGF-I #AE o] &3 WAHAHAAGZAHE AHE-3F 3 tH(Daughday
%, 1980). rhIGF-I2 1mCi Na'™l (Amersham, Arlington Heights, IL)&
chloramine T & o] &3}o] specific activity7} 270~300 uCi/uge] H ==
iodinationA At 2+ Z2F 2] Al &(2000)E2 80040 acid-ethanol (87.5% ethanol,
125% HCD# oA 1A1ZF &t AAgk & 4ToA 1,800xg= 303+ A
g]8to] IGF-1S binding proteino. 258 #&st¢tt. IGF-Idl 369 HZ=AS
10pl F=3Fe] RIA 945 9(0.035M sodium phosphate, 0.02% protamine sulfate,
0.05% Tween-20, 0.02% sodium azide, pH 75)< 190 ZH7}stx, 0.1mle]
1:120,0002.2 3] ¥ rabbit anti-human IGF-I polyclonal antiserum (GroPep
Pty Ltd, Australia)s F7Fstslon], z4zhel Algdel  0.1m¢9]  30,000cpm
[INGF-1& H7bske], 4TolA 18A1E o] AXA AT A F 11002 84

l
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¥l goat anti-rabbit IgG antibody (GroPep Pty Ltd, Australia)E 0.1m¢% 3 7}s}
o] 4CAA 1A A3 T HAAES 47| 98] normal rabbit serum (1:100)2
Al el 0.1meH F7FgE 5 AToA vl 1AZE GAAZH. 1413F 5 RIA ¢H%
H(Im)e H7Fskar 4TelA 30 2

wEetaleh el e A §F U s 9= radioligande] ¥
Abe & gamma counter® SR O, AMRE AR ¢S e FEE

B A5k

6) IGF-1 A A K &g
zy zA o Aol IGF-1 ¥ IGF type I receptor (IGF-IR)e] =# Wjol Aol g
S F9lslr] ¢33t RT-PCRS A Alsle] mRNA2 o&d S &elsl ]

@ RNA extraction

Total RNA9] #2]+= Chomzynski®t Sacchi (1987)e] ¢]3] X 11% guanidine
thiocyanate & WEsto] thgak o] AAsdt 27 =29 ANgE qAA
A St A wmpsfsle] 1mle] RNA extraction buffer [20m¢ denaturing solution
(4M guanidine thiocyanae, 25mM sodium citrate, 0.5% sarcosyl), 0.144m¢ B
-mercaptoethanol, 2m¢ 2M sodium acetate (pH 4.0), 22m¢ water—saturated
phenollZ 7}3te] AlEZE lysisAlZ]l ¥ microfuge tube® AT o3 10002
chloroforms 7Fgt & 4Tl Al 1583 AA 3t ¥&& FEskAth 4T, 5000xg
o Al 30EZF YAETE A & FZde HeR o 1mle isopropanolS 7}
stal 20Tl Al 2A%F &t AHXA|8k] total RNAE &3ttt ©o]% 47T,
8,000xgell A 303F dalels dAste] &5 total RNAE pellete 2 33}
Ao, AFAS AAS F 70% ethanole 7FsFal 4T, 8000xgol Al 1583+ £
AEeE AAste] total RNAE ARGt HF2H o= 3154 total RNAE
23 70% ethanold A3 A A3 & 50ule] DEPC waterell resuspension A%
om A260914 F=E SAHT F =HEE cDNAS FA AT

r{

R

@ Complementary DNA (cDNA) %4
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¢cDNA+ 250mM Tris-HCI (pH 8.3), 37omM KCl, 15mM MgCl2, 50mM
DTT, ImM dNTP, RNase 20U7} 2350} gl % 53 20402 AccuPower "
RT premix (Bioneer, Korea)& AF&3to] 44383t RT premixel 260nme] &
Fr ZA-4S F3tod 73 RNA 1pgd} 0.3pg2] random primerE % 71sF & 3%
SHRTE ARSI HF 29 E 20wE ZASATE 57ColA 1087 RNA W
= AAstlon, 422ToA 6023t A vHES FE5tl L, RTased &%
stE 9lste] AT A 57 WA A cDNAE 43ttt

0_1.,

cDNA 34 § RNA £ % cDNA9 #d3 FAS Lolrr] 9Jste] B
—actin primerE ©|&3t¢] PCRE A ARt PCRS 10mM Tris-HCI (pH 9.0),
40mM KCl, 1.5mM MgCl2, 1U DNA polymerase, ImM dNTP7} E3t¥ o] =
AccuPower ™ PCR premix (Bioneer, Korea)dll 20pM<] primer®} 5u02] cDNAZ
¥ 5 32 TRFE ol&dtel T FIE 20wt HEE £AHse] AAEe
 GeneAmp PCR System 200 (Perkin Elmer, U.S.A)E A}-&3le] S35t}
SZo  Alg€¥"  primere Y23 Y. IGF-IR 5 sense primer;
5" ACTGACCTCATGCGCATGTGCTGG-3', IGF-IR 3’ antisense primer;
5'-CTCGTTCTTGCGGCCCCCGTTCAT-3', IGF-1 & sense  primer;
5'-GGACCAGAGACCCTTTGCGGGG-3", IGF-1 3 antisense  primer;
5'-GGCTGCTTTTGTAGGCTTCAGTGG-3'. =H3 7} fFazte] FTZHEAL
Oomizu 5(1998)°] Hiro] F3sfo] 94T Al 2:3F W3 & 947 o A 6
0ColA 45% &<t whg AAS 353 wHEstglom wpA2 cycle®] T8 § 7
2TCo A 7TEZE elongations AAsFA T AE3 npe} 72 Ao o8] A4tw
PCR product® =Z7)& IGF-13 IGF-IR7F 47 210bpet 345bpE e o
2% agarose gelol| A 207k st W] JEE gl

7) Immunohistochemistry
slad 7 22, 2%, 3, 25) ul IGF-19 2HdEs ##Esy] 96y
polycolnal IGF-1 3A|& o]

ofo
P,L
s
N
»
)

o 3} HH (immunohistochemistry) S 4!
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ettt (Kelly 5, 2001). =22 34 AF #F7E ol&ste] 643 <

phosphate €% 21(137mM NaCl, 2.7mM KCl,, 4.3mM NaHPO, - 7TH.0, 1.4mM

o

KHoPO)S A7 & 245 10m A= FA=Z ddsint ddd =242
4% paraformaldehyde & oA 447k
Corporation, USA)E ©]&3te] -70TCA AXAI AT} o] FF5 2 phosphate
1A 24

o
B

A7l % TissueTek O.C.T. (Bayer

103 78 7

—_)

dZdo 7 MHE AASIL 05% hydrogen peroxide -& oo 4
o™ o]oJA] mouse serum©lA 1083+ A X A]# phosphate &E5 Yoz 554 3
3] A FHsTE. Polyclonal anti-human IGF-1 antibody (Gropep Pty Ltd,
Australia)Z 1:1000.2 3]A1ste] 4Tol A 144 7F W3 A1 A &1 phosphate &5 N

S o] g3slo] 7 5EA 33 AlA3 & anti-rabbit IgG horseradish peroxidase 3]

Pad

A gollo A A7 A XA FH T} Streptaviding phosphate &= oz 3413 &
Aol x2& 4583 AAAZ F vhA] 584 phosphate ¢35 o0& 33] A% e}
of DAB &°olA 5&3F AAA7IL FHRFTE ol&ste] HAS AHEATH
Ethanol®} xylenes 70%, 80%, 90%, 95%, 100%Z 3&}o] Z+z} A3t & &#ulH
S o] &3lo] IGF-19 WS B2t

8. ALy U& ¢ A5
7}. IGF-1 mAb A4

D HEY 239 971 R &5 A
deold AR @4 el EAskes A A47F 3 IGF-Tol vbg-ep=A] of &
g1st7] 98t A A 2AS o] &3 HHH
AR eR FE A7E Yo

1

o}
P A2 A ] w0 ] A el 4
&

s

il
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(A) DAPI 200x (B) FITC 200x

Figure 18. Reactions of
immunized mouse serum In
several seminiferous tubules of
mouse testis.

(C) FITC 400x
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2) Screening

CEE
ol

o
_Z#O
~

2 HepG2 A%

}+= IGF-1 mAbel] 9

S

y

I
N

O

2l

=
T

o
il
Nfo
Nk
I

o

oj
)
el
o

~o

AgRe Wl At §

A THFig. 20, 21).

=
=

ol 4] rabbit anti-human IGF-I pAb

(B) FITC 200x

(A) DAPI 200x

+~
=
Q
Q
©
—
[y
o
2]
o
o
B
Q
<
Q
~a
o
—
O]
]
=]
0
ot
~

in

IGF-I  pAb

several seminiferous tubules of

anti—-human

mouse testis.

(C) FITC 400x
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(A) DAPI 200x (B) FITC 200x

Figure 20. Reactions of the

i n'&j""" supernatant from the hybridoma
culture medium (1C3) in several

» -

‘

(C) FITC 400x

seminiferous tubules of mouse
testis.
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(A) 200% (B) 400x

Figure 21. Reactions of the supernatant from the hybridoma culture medium

(1C3) in ductus epididymidis of mouse testis.

(A) DAPI (B) FITC
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Figure 22. Reactions of hybridoma culture medium (1C3) in HepG2 cells.

(A) DAPI (B) FITC

Figure 23. Reactions of rabbit anti-human IGF-I pAb in HepG2 cells.
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Figure 24. FITC reactions of rabbit anti—human IGF-1 pAb in MDCK cells.

(A) 20x (B) 100x

Figure 25. FITC reactions of immunized mouse serum in MDCK cells.
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(A) DAPI (B) Co-localization

Figure 26. FITC reactions and
co-localized reactions of the
supernatant  from  hybridoma
(BF8C6)  culture medium in
MDCK cells (100x).

(C) FITC

_85_



(A) 3F8B5 (B) 1E6ES8

Figure 27. Reactions of the
supernatants from different types
of hybridoma culture medium in
MDCK cells (100x).

(C) 3F8B3

4) IGF-1 mAb £¥] #F AxF dFuF £ 559 A4
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AE EHeHA &= Wol AXES AASAY. A AxeE2 ddid § <

Ayelstn AFee IGF-19) FA AZel ol gstdom WHw 459 AEFE
=k

1

Z1
o g #F AEFY £ 7UARE FYHACH WA LE BAse] o

U 4 2 FAAAY IGF-T &&d &<

) FHAEe 22l WY 2 IGF-19) 2@ el
9ol FAAE YelA BAHE IGF1 AZS A% 24 el 24 @

st wkg 2l 2 FelE FAAMENAS immunocytochemistry 71H S 9%

fFAazAe Z2d dl S (primary culture)S F3317] 918k, AFE L/ Fol &
gxo] Yyxd FHAMNEZE EEstd o olF ol&ste] A oA dNEid

ANAZE A&xo] AsE Ax o IGF-19 €4S &35ttt Chamber slide
glassoll Mid Az FFLd Fde 74 ZoAxe] 25 Axs 4 F
of A FAHor I Adm =3 woket TARkS YERWAT o] I A
AZ7E F2E A A A o] AR Fojem2 Wol= AEI FFTd Fol

wEE A

2) & U FAAXAAMY IGF-1 && &<
IGF-1 mAb®] 274 e] & WgozA, mak oA AHES 5 U= 14
sk IGF-1 A &89S sk 724389 Aoz A slide glassol A3 Hf
& ¥wjste] IGF-19] #dS At B4 Ay 9f el EA3= IGF-1
o] &g [GF-1 mAbEZ thZF9¢ rabbit anti-human IGF-1 pAb Z5olH =
3 W Ag HHS vedo] Bl 5o Xl W pe] Fito] WS JERUA ekt
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t}. IGF-I mAb9 isotyping
A#4E mAbE 9 isotypes ZAAE7] 9&te] ELISAY S o] &3l9] isotypingS
A& o™ immunoglobulin® heavy chain¥ light chain®] typeg 27433
oh. AArE mAbE 9 light chaine EF k-chain® 2 WEF S ™ heavy chain

12} o2 IgG isotypeo & 22l ¥ 9l th(Table 18).

N
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Table 18. Isotypes of monoclonal antibodies against human IGF-I (antibodies

were used in 1:10 dilution)

Isotypes
Monoclonal antibodies
H chain L chain
3F8B5 Ingb K
1E6ES IgGy K
3F8C6 IgM K
3F8B3 IgGay K

2}, IGF-1 mAbY &9

1) Western hybridization

A ZtE IGF-1 mAb7F A Al 2 IGF-T peptide$t So0]4 ¢l wg-& A AR
skelsl 7] 93] 479 FE MEFEEE ANE BFo ds] Western blotS 2
AleaAth 1E6E8 FF MEF9 HFoA= 75kDag] f1AA bandE &<l
T Ao 3F8B3, 3F8B5, 3F8C6 [ AT Hoxs wrdo] w9 mlof
ato] Al EZF3be]l mAbe] A el zel7t S FAE F AATHFig 29).
J= A3o] o] &3k E AEFoA mAbe] A Fito] FF A ZEF el o]
1 oz Azt weld 2 2dS ®Wel 1E6ES FF AEFol o

=
| 1%Aow Bas Aase] GuH IGF1 mAbS olFe Adel o] &8

]

o
2

o N
fass
N

N,
ofy

o
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1 &S| E

Figure 28. Western blotting for IGF-I mAb
1) 1E6ES acsitic fluid
2) 3F8B3 acsitic fluid
3) 3F8B5 acsitic fluid
4) 3F8C6 acsitic fluid

- 75kDa

2) ZRAHFBIAY

7H 4f W IGF-19 24 2
AFE A Foll getEo] HES FAHAE
A AE AGAAZE AgHo] ddstE AE W
Slide glassoll XZvlj¥l Ao AxEEAe FA4 A7 IGF-T mAbEZ Uiz

rabbit anti-human IGF-I pAbEol ¢|gt & fAS v Eo]4Ql w3z} g

-
rO
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3 PEEA 2 nAd BES JeAthFig. 29).

Figure 29. FITC reactions of rabbit anti-human IGF-I pAb at unknown cells

in milk.

W) fFAAEe] Euld € IGF-1I 23 &<
5o FaME el A IGF-T mAbell ¢l&l IGF-T peptides #H=3t7] ¢lste] &
¥ FAMEAA immunocytochemistryS AASHATh FAZ22 A AEL %
o MF Aol = Alx Aol 343 wstel Aol 2o, £31 948
d AlEZRAe IS EY AR Adste] o]§o] o flrh(Fig. 30).

T
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Figure 30. Different types of isolated bovine mammary gland cells.

o 4 52 =3 W IGF-1 mAbY 54 &

s

bE ]

o o] IGF-I peptide®} IGF-I
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A5 ol &g Ao|A et FdetAl DAPL dAol] ogh Hlalo A 2 o A
2o dy Ao Ao MAYGES HEEA ko (Fig. 31) A2 WA
JzT+2 AFSE a-tublin mAb % rabbit anti-human IGF-1 pAbel] <]k
d FAEY w2 dds YeEhlATHFig. 32). A IGF-T mAbel <J3t
IGF-T peptide®] & &2 Aol oigh A2 FdstA 27 & 91A
Uty s UEtdo] fE AlEFY TRl et o dds a9 5 9l
A oH(Fig. 33).

rr

3 Wl

G J'lh"l"f*.‘ -Er?]
{' [l o T .

? J* ¢ L

'. [ L r;rl. -
" ;*I.,lf 'll.‘"“
1 il S |
. i g *y e e

; ST gl e |
ﬂ Lo

(A) (B)
Figure 31. H&E staining at paraffin section of bovine mammary gland
tissues, co-localization of nucleus for DAPI stain at bovine mammary gland
cryosection tissue. (A) Bovine mammary glad tissue paraffin section (B)

Co-localization of nucleus for DAPI stain.
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(A) a-tub mAb (B) Rabbit anti-human IGF-I pAb

Figure 32. FITC reactions of
various control antibodies at

bovine mammary gland tissue.

(C) Mouse anti-human IGF-I pAb
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(A) 3F8B3 (B) 1E6ES8
(C) 3F8B5 (D) 3F8C6

Figure 33. FITC reactions of IGF-I mAb at bovine mammary gland tissue.
7}, Immunoaffinity chromatogra

phyol 9& $f W IGF-19 &g
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1) Gel filtration chromatography
1 ol & FEE =A% immunoglobuline affinity chromatography
HAGo A v 5ol4 nkgE fFtste] EEES I RYHES e Qo=
zZkgsk 4= glth wEAd 95 W9 immunoglobuling A At IGF-1& IGFBP
2HE E3l7] 98] Sephadex G-50 superfine resin (Sigma, USA)S o] &3}
o] gel filtration chromatography & A A3} tH(Fig. 34). Fraction 70~74 A}o]el
Al immunoglobulin®] peak’} HAEHFow uwEA 80 o] F 2 fractionS

immunoaffinity chromatographyel] ©]-& 3} t}.

1.2 -
0.9 -
2
0.6 -
%l
0.3 -
0.0 MN : x \
0 20 40 60 80 100 120

Fraction number
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Figure 34. Gel filtration chromatography for removal of milk immunoglobulin

and IGFBP.
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2) Immunoaffinity chromatography
Gel filtration chromatography& &3] $-f+ 4 immunoglobulin?} IGFBPS Al
A% AR thate] IGF-1 mAbS ©]-§3F immunoaffinity chromatographyS 2
Alskodth 26~29W  fractionol Al IGF-1¢] peak’t &% $Ach(Fig. 35). 3%
fraction desalting chromatography & ©]-&3}¢] saltE A AT & -70TCoA H

ek AEFE o83 ARy AF ol ALgsinh

0.035 -
0.030 -
0.025 -

0.020 -

A280

0.015 -

0.010 -

0.005 -

0.000 T T T T T T
0 5 10 15 20 25 30

Fraction number
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Figure 35. Immunoaffinity chromatography for isolation of milk IGF-I.
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vk IGF-1 mAbE o] &% WA R WMAIEAI SR AN

1) SAAH IS A Y (RIA)
Rabbit anti-himan IGF-1 pAb&
IGF-I mAbE o]&3lo] e Fd A

g RIA®S] 43 =75 Table 199 Zo] 7}

Table 19. Experimental conditions of RIA

Experimental factors Rab?gFaEﬁl;:;man IGF-1 mADb
Primary Ab dilution 1:100,000 1:50,000
['I] IGF-1 20,000 cpm 10,000 cpm
Goat anti-rabbit IgG dilution 1:20,000 1:10,000
Incubation 18 h, 4T 18 h, 4T

H WAL AH G & A H (ELISA)
GF-1 pAbE o] &3le] &7l% ELISAS %=

s

2

Cae

~—

AL ofgs 2,

o

I
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AL 37CoMe AzzAS vud Ay, duE FJo|ys HHs &
Tris buffer®} phosphate bufferE ®]13d+ A} phosphate buffero A ¥+

Bao] Qe A9t ey

AL 12 FA9 99 titerE ZAFSE A I 1140009 s/ Adu-go] 7+
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substrate$F ] ¥FS A 7FS 95E 0 & s 5t}

Ab. BEE S W IGF-19 in-vitrol X ¢ BH8A HAF

1) X 37 F49 &<l

FrolA Ze® IGF-1 (mIGF-De] A 24d& HSstal 8 os Anfs
A= rhIGF-134e] A &AS nlasty] A8 4, A, <5, 1 AZdA &
el AEFE ATCCEZHH A Fdste] F 79 IGF-IS s=° wet A
2]

3 Bl o]o wE AHE2] F2]S cell number counting

tlo
o
dou
o
f
o,

ZE MEFrT A Aol AN BT ujA gl Hls| A|ES] F2A o]
ARoem Sfo A Fel® IGF-12 rhIGF-Ie

oL Aok AA e o

ktHFig. 36). IGF-Ioll g AX FA 9 @y FEHAEF C2C12004 7+

FlHow e AW >

nlel el gdAde] ot FAashs AFE ®lou
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A velyorn AAAMEFS HCN-1AE 0.lng/mS H71s A9 controlel
A 3 AT AbdEkE Zle #RE S Qlgled ol AR HFH
A EE7F ghmso] F7HHRl S4o] Brbed Aol wEel IGF-Iel o
=4 BHE UEiA 29 Aoz AzteEd

AA o2 01ng/me] IGF-I& H7bstgls W= Axe o4 a7t A9 v
b @AY mekstAl vebd whE Ing/me ol A7FEREE W £

AME F2 232 Yegdido. SSAEFQA C2C129 A EF¢1 HEC-1B9

=

wglo f4a4v) AEF MCF-T4%= Ing/mtel 37HAst 10ng/mel 7}
Aol A 4 mkel Aoz A7) viebte.

12
—&— Non-treat.
-0+ 0.1 ng/ml rhIGF-1
10 4 —¥— 1.0 ng/ml rhIGF-I
~ —v-- 10.0 ng/ml rhIGF-1
E —a (.1 ng/ml mIGF-I /~
< 871 — - 1.0 ng/ml mIGF-I v
.,g —& - 10.0 ng/ml mIGF-I //0/
- o
<
: ¥
= 47 / =
3 . / e
Q // e
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J 7
kT
P = g8
0 T T T T T T

Culture period (day)

Figure 36. Cell proliferation curves for mIGF-I and rhIGF-I in C2C12 cells.

- 103 -



12 ~
—&— Non-treat.

~+0--- 0.1 ng/ml rhIGF-I
10 4 —¥ 1.0 ng/ml rhIGF-I
—v--- 10.0 ng/ml rhIGF-I
—& 0.1 ng/ml mIGF-I
8 1 —0— 1.0 ng/ml mIGF-I
—& — 10.0 ng/ml mIGF-I
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6,
4
2,
— e =k
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0 1 2 3 4 5

Culture period (day)

Figure 37. Cell proliferation curves for mIGF-I and rhIGF-I in HCN-1A cells.
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Figure 38. Cell proliferation curves for mIGF-I and rhIGF-I in Hec-1B cells.
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~+0--- 0.1 ng/ml rhIGF-I
10 4 —¥ 1.0 ng/ml rhIGF-I
—v--- 10.0 ng/ml rhIGF-I

E —& (0.1 ng/ml mIGF-I
= 84 —0- 1.0ng/ml mIGF-I
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Figure 39. Cell proliferation curves for mIGF-1 and rhIGF-I in MCF-7 cells.
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Figure 40. Cell porliferation curves for mIGF-1 and rhIGF-I in HepG2 cells.
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2) BrdU cell proliferation assay
A F2el digk $75 DNA 4 =S &8 &<la] ®aa BrdU ELISA W
HE o]&ate] 7 AEFAA IGF-19 w% & DNAS 34 AEE <13
woxeh 7k AlEFuith AEe] ztol= Ao AAAoR BE HEFA H|
Aol vlal mIGF-1& A EFol4 DNA Aol mIGF-1¢] A sk uwt
gt frojdon SRS lE 4 Adth Ee 1 AR AEF wet Al

B4 FAN {48 33 vhehllol DNA @40 o8 Axe] 4 4%

f

Aoz AWE & YAk B ARNNE A 4% TANA} FAA =54
EFQ C2C12014 714 & DNA §H4e] Sels9ich E 3 mIGF-13% thiGF-1
Apole] Aol m W vekstel 34 Wl Hel® IGF-Io] 498 A=G

IGF-13} Aol AR 9] A &d& 7HA 3 gl A2 s

3 -
—— Non-treat.
.0+ rhIGF-I
v— mIGF-1I 9
8 7
& |
: 7
g )
; 7
3 //
g
5 /
2 ]
<
N
...... ///Q/
0 E . . =
0.0 0.1 10 ™

IGF-I concentration (ng/ml)

Figure 41. BrdU ELISA for mIGF-I and rhIGF-I in C2C12 cells.
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Figure 42. BrdU ELISA for mIGF-I and rhIGF-1I in HCN-1A cells.
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Figure 43. BrdU ELISA for mIGF-I and rhIGF-I in Hec-1B cells.
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Figure 44. BrdU ELISA for mIGF-I and rhIGF-1I in MCF-7 cells.
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Figure 45. BrdU ELISA for mIGF-I and rhIGF-I in HepG2 cells.

3) MTT assay
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Figure 46. MTT assay for mIGF-I and rhIGF-I in C2C12 cells.
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Figure 47. MTT assay for mIGF-I and rhIGF-I in HCN-1A cells.
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Figure 48. MTT assay for mIGF-I and rhIGF-I in Hec-1B cells.
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Figure 49. MTT assay for mIGF-1 and rhIGF-1 in MCF-7 cells.
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Figure 50. MTT assay for mIGF-I and rhIGF-I in HepG2 cells.
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ol £el€ ¢ W IGF-I9 in-vivool Ao A8 HF

IGF-1 485t 249 Z7FclA A% 2 249 WaE 2Ae7] $shel
fom IGF-1 78k Fo
179 ¢Aos AANE FPstel 249 FAE ARG AFS AvAL

IGF-T 235 78 25olA =4 vebsten(Fig. 51), L2 7HA] b wo]
7 S2A deh frel A Aol #eld = il vh(Fig. 52).
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Figure 51. Comparison of body weight between IGF-I concentrated milk

treatment and colostrum treatment groups. Values are the meanzS.E.
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249 FA= AAH ez /5 Fol /WAEY IGF-T Z8i5 Folg i
Aol A=A yepsten A 144 ol AT MAEANAM=

_?r_
geEd 4 JAF(Fig. 52). wekA IGF-1 Zshf7F dut 2fFRg A 389
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Figure 52. Comparison of liver (A), leg muscle (B), small intesine (C), and

s s
b =
*

o
S

Small intestine weight (g)
=
Brain weight (g)

brain (D) weight between IGF-I concentrated milk treatment and colostrum
treatment groups. Values are the mean+S.E.

* Indicates the mean differed (p<0.05) from colostrum treatment group.
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Figure 53. Comparison of serum IGF-I concentration between IGF-I
concentrated milk treatment and colostrum treatment groups. Values are the

meantS.E.
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22 IGF-19] 2&E IGF-1 435 FoA aFelA =49 FA
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MAEANM = BE =AM F 25 Fell Fo14Q Aol7h vepy 249 54
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Figure 54. Comparison of liver (A), leg muscle (B), small intesine (C), and
brain (D) IGF-I concentrations between IGF-I concentrated milk treatment
and colostrum treatment groups. Values are the meantS.E

* Indicates the mean differed (p<0.05) from colostrum treatment group.
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Figure 55. Comparison of IGF-I concentration between IGF-II treatment

and non-treatment (colostrum) groups. Values are the meantS.E.
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Figure 56. Comparison of liver (A), leg muscle (B), small intesine (C), and
brain (D) of IGF-II concentrations between IGF-I concentrated milk treatment
and colostrum treatment groups. Values are the meantS.E

* Indicates the mean differed (p<0.05) from colostrum treatment group.
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3) IGF-1 AR &
IGF-1 Z3f 2 %259 ATFA= Q3 %74 U IGF-1 2 IGF-I Receptor
(IGF-IR)®] mRNA &S #A3t7] 918te] total RNA % % =2 W IGF %
IGF-IR®] &S WA 3tsith Fig. 5704 WEtvo] IGF-1 A8t Foi= <l
T UTh 53] 357 Mo A9

IGF-IRS] wrde o FF3 v 22 59 2dS el o=
IGF-T Zshfre] Fo7F =24 o IGF-19] #d ®¥k ofyel IGF-IRS| Td el =

2)
dFe NAYE A & 5 Jdem S/ IGF systemell oJdto] A4 o=

huy

A. 210 bp —

B. 245 bp —

Figure 57. Messenger RNA expression of IGF-I (A), IGF-I receptor (B), and

B-actin (C) between IGF-I treatment (1-4) and non-treatment (5-8) groups.
M: size marker, lanes 1 and 5: liver, lanes 2 and 6: muscle, lane 3 and 7:

small intestine, lane 4 and 8: brain.

4) Immunohistochemistry
IGF-T 23t % 275 4757 ads 49 1+ 2 <5 Wl IGF-1¢ ¢3S
AAzATA oz BXAE7] 939 immunohistochemistryS A A8} T,
AAA o2 IGF-1 ZsFE Foqd MASlA IGF-1¢] 2do] =4 Jeds
& 4 Jdow(Fig. 58, 59) ol¥st A= =24 oA RIA Az} FAgE 74

gFolgltt. o]E &) IGF-19 #Z3fE Zfo vla) 82 Ao A IGF-19
HAS F7HA71H Wi A 713 Bt olE 53 SEH] e wEe] Al vz

of ola) 7 A B4 Vel Aow Azw.
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(A) (B)

©) (D)

Figure 58. Immunohistochemical staining of IGF-I expression in mouse liver

between IGF-1 concentrated milk treatment (A and C) and colostrum
treatment (B and D). Representative sections are shown A and B (x 100) and

C and D (x 400).
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(A) (B)

© (D)

Figure 59. Immunohistochemical staining of IGF-1 expression in mouse

muscle between IGF-I concentrated milk treatment (A and C) and colostrum
treatment (B and D). Representative sections are shown A and B (x 100) and

C and D (x 400).
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AE ulzt OECD SolAd AAs I e TS dAdxx 2 o #d

B A g A S e IGFse Agtsts 548 FAbste] Ez - AAw IGFs
o

=

ax
ofp
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= EARAEEEe Agadth 2o - 449 IGFsE AW8A

A
3
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Fol 14¢
AAE IGFse] ARA4E Arhsga o] Avel mE $§ IGFse AN5ES

HES

MEEEAAY B M AZEASANIANHL ANl B -

ol
=
¢

2. 434 H< ¥H
7h #A4E& IGF-19 mAES o83 HEA=AHA A (Ames test).

1)

A4 IGFst R&D Systemsit 2] Recombinant Human IGF- I (250pg)S +
A3t pHE 742 ZA3 0.2M Sodium phosphate buffer® &&fd & o] A
= R o R sMate] 4dA Y FE VIR ARE AATH

¥ F+FE Salmonella typhimuriumol A TA9SY TA100& =4
AFY FHA2PAA FY WA TAIS35, TA1537, TA1638 st &&

FAFEATAANA EF ol FFAAE AT F AFESEATH

NE=2

T

ok
o

2) 434

7H) #F A AH(conforming genotype of tester strains)

Nutrient brothol] 23§ #FZ 154 7F5¢t wjdsle] FFHALES A A 519

(1) Histidine requirement test
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0.1mM histidines 2t 0.1m¢¥ H7kgk wix] e} H7bebA] eF2 wjA|oll A 59
AR ZE steldlydEd 57X EE  #FE chromosomed  uvrF-97f
deletion¥ o] & FFolm & 05mM biotin 0.1mlS H7lsted A4S Fes

o

(2) Crystal violet sensitivity test
Top agar 2mlo]l ¥+ 0.lm¢E & 443 Nutrient brothol] 51 1lmg/m! =
T9] crystal violet 10plE 73 AR Z wlA] fJoll F31 37CAA 12hre <t

al
v Fato] of =] FL9lol A& 9 clear zoneo| P4 EH=7He &<lstatt
(3) Ampicillin resistance test

TA983} TA100°] = Ampicillin WA 1A Ampicillin resistance pKM101 9] 2}
= R-factor plasmid’} £A3t2E Ampicillin®] &A= wj A oA A #3E=X]
£ &21st9 32 Ampicilline] €] 9] thE FAEZAZ &= tetracycline®] EA3t= 1A
A AA=AE A5l =g TA1535, TA1537, TA15382 Ampicillin?]

AgA S Ad R-factor plasmid’} &A% &=

(4) uvrB deletion test

5 JAE3S plated] 33em (HHS T3 plate?] REES 7H JE|AA 6%

oF UVAFALE 2AG & 37CA UhrEet woFste] 4go] dojiberts
1519l

(5) spontaneous reversion test
TA98< spontaneous mutation rate’} 20~50°]3 TA1002 80~200% W&
Abg3tolol  dth, wEbx  Nutient brotholl A 37Col A 24hrs<F  Hj<ksl o

spontaneous mutation rateZ 2H<l&}S T}

W) AleFe] EA
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(1) Vogel & Bonner medium
45CY FH9 670meol magnesium sulfate 10gS 43 3¢ I citric acid
monohydrate 100g, potassium phosphate dibasic 500g, sodium ammonium

phosphate 175gS Yo &3sta Hisle] AF&3ho),

(2) MGA(minimal glucose agar) H] A
S 466mlo] agar 15gS E@sln WIS T 45CTE FASHHEA 40%

glucose 25ml¥} VB salt 20mS Y3 FuF 3o

(3) S9 mix
S9 20mlE EFF 19750mE o]l 0.2M sodium phosphate buffer(pH7.4)
25.0m¢, 0.IM NADP 2.0m¢, 1M glucose 6-phosphate 0.25m¢, 0.4M MgCl,2}
1.65M KCI salts®] &3 1.0mE A= HolErh

o) 79 W g
57 Aol A& FFE5 2~3 colony #H3ste] Z+2F Nutrient broth 10meol] H &
ek 7lol A 37C, 150rpme] ZHA o2 12hrE <t wjdste] dFmdE

_?_
S FHSFAL 4Tl A B
(1) A& Ad8 IGF-1< v7E 02M sodium phosphate
buffer(pH7.4)e REE-ZH o2 s|Asto] b 1/2) 1/4, 1/8¢] 4dA ] w5 7Hx

i G4gE IGF-1 01ms 4%

=
Aol sE¥®2 77 E3sta ol & 3HtEsle TFER 12719 dA AR gL
(3) 0.2M sodium phosphate buffer(pH7.4) 0.5ml3} WY& 0.1ml 2

I AYE IGF-1 01me 49719 swedg 7247 &gsta oS 3utEsio]

Faz 12709 MBANDEE Folsac.
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(4) A A S 3 N ZAAA TS AT 37C, 150rpme] %
Ao 3087 widst & top agar 2 Y E3Ete] MGA wiA|o] Wi 7t
Weko 2 3~43 7|€9 F31F HALEE 3 F 37T9 incubatorel A 343 wj

Foch

%

ol
;O

4. 498 IGF-19 F4SAANA(SIAFA5HAH)

1) AEEZ
o] AFEALE R&D Systemsiit 2] Recombinant Human IGF- 1 (250
ng)s TYstel Fol& kel wek 09% A ATE SlE dto] AY Fd F
of Hol| A8kl A3t

2) A TE
S 459 Sprague-DawleyAl($) 3 F (rat) =S o F <t 2
20 H =3t F A4St 3gE 5 E FolA 12‘3}1“/]% Adsle] FA9H

& ol& 7 3bud AFo R ol Adaar,

3) FAAE
FoAREe AMEAR 09% AAATE SZ 3t HAsE nyAgy
of FAlete] Fofstitt.
4) 5987
- &z SR ARSE 09% AR A A ks Iy Fol st
- AFE 1 IGF-19 $%& 10pg/m = 3 AlAs ImeH Fofatqith
- AAT 2 IGF-19 F%E 20pg/mz 3 A4S ImlH Folstith
- AYT 3 IGF-19 $EE 50pug/m=E 3 AlNS 1 Fo 3kt
5) #&7|%
7h AuEel & APFEES 20d9Ee Wdsd] Ry SAS4Y I5F
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Zg) E Ay
(1) 9 - A" IGF-1< w8 02M sodium phosphate buffer(pH7.4)l

Hom #Hete] o, 1/2, 1/4, 1/89] 49Ae] FEE 7Hd APRAL 2

MX

(2) S9 mix 05m¢, ¥FEIFE 0.1ml, 2 F&E IGF-1 0.ImlS 4THA <]

TR 747 EFetal o] & 3WtEstel dwFEE 12719 g AANET S &
H] &} A

(3) 0.2M sodium phosphate buffer(pH7.4) 0.5m¢, 8 ¥E 0.1ml, 2 &
glel IGF-1 0.Iml= 49tA9] e Z47) Sgstal o] & 3Wkaste] dFEE

1271 9] nj &4 A

(4) QAN E - BN S AR A 37C, 150rpme] &=
Ao R 30w3F wigFe = top agar 2me @il EFste] MGA wiAle] @i 7}
Weko g 3~43] & FAF HARE F F 37T incubatorel A 3¢7F Hj

ol
Sy
o
MN
=
_0|L
32

1) ANEEZ

s AL AAF-AA A RS EH e - AAT IGF-1 & Wol Fol§
Zoll wel 09% AelAdrs &2 dto] AFNAIYL Fof doll ZA|eto] deep
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2) 485 E
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D AEEZ
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v, IGF-1 7439 wEFASPAY

D AEEZE

s A A2 F-ZA A IGF-1 S Z3tst 37HA] 5] AlF5 Pol Fo
So wel AlFNAY Fo Heoll 53] deep freezer (-407TC)o R T3FAA
AHE-3F ST

2) A¥EFE

57 %9 Sprague-DawleyZl(3) 3AF(rat)E 15L& AR Z HSA7]

9 w37 5 Adenn wAE 5% FolA sulelg Auad FA9Ne
ol% 7} Tolely 4o vpre] ARk

o]

o D IGF- 1S AststA] g2 AW AFE vhgd 19 10md Fo
- AT 10 IGF-19 5E 1,000ng/ml= 3 AlFE viald 19 10meH
- Agat 2 D IGF-19 #%%& 2000ng/m= & AlFE v 19 10meH

- AR 3 IGF-19 s %F 3000ng/m=E g A& v 19 10me4

M ABEES FolVl0B WYs Aol SHFAL ABFLE F
shert

) wERd sk Fu  @8d 54340 AGHAY g 7
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3.

7 4d€ IGF-19 VA ES o83 EAESAH)A E(Ames test)

1) #F A A(conforming genotype of tester strain

7}) Histidine requirement test
TA98, TA100, TA1535, TA1537, TA1538% 27} 0.lmM histidine¥} 0.5mM

ol aea

3|
s

A7

vl %9} histidine?HS 0.1méA)

pul

7}
b =] ol At A

3

7}
=
“

0.1m%

S
biotin?¥rS  0.1m*
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1}) Crystal violet sensitivity test
57} #FZ w3 AR crystal violetE T3 oA Foo] LEH
il

clear zoneo] ¥ & &5t wElbA bacteria W LPS barriers
FEAoZ Hysle] EAFo] & EF FHAHS Fo9F= mutationo] EA
St AL ged 4 it

™) Ampicillin resistance test
TA98% TA100°] =% Ampicilline] EAsHE wiAelA o] A=A
tetracycline®] &A3}= wiX|d A= AHEA o} Ampicillin  resistance
R-factor7} &Agtt= AS 0T HbH TA1535, TA1537,
TA1538% Ampicillin® A &4 A1 R-factor plasmid’} &A3F# o}

Ampicilline] EAjsk= iAol A A8k ot

&
%2
x2
T

ru[o

2}) uvrB deletion test
574 #FE HES 449 plateo] 747 623F UVATHAZRE ZARgE 4S5
57 A #F EE7F AAelA] gkt whElA DNA repair enzyme= A A 7]
= gene coding®] £4+% o] DNA excision repair system¢] €A% mutagen®

2 &olxlo] Ames testoll A3 =2 AEFH AT

v}) spontaneous reversion test
Nutient brotholl A 37ColA 24A7F&<F kst A3 TAIRL spontaneous
mutation rate’} 31~47¢]3 TA100> 114~186% Y EFY Ames testoll 2 &gt
T2 AehE Ao

) B AE

AR A 3 H G AH S 37T 9] incubatoroll Al 343 wj ke 5 7]

H colonyE A3 colonyel €3-S AT A AAA G T2 v ZA A
o] BE plate A colony’} A E 2 colony?e €& EWE o]ato]

LA WY

1l
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iz, AT HE colony AlF#te Hs okl FR(Ad=dEd/&
Aoz ) S =Sk

AEdAMol&(F)o] 20042 Yed A$ FH5A4o0
Ade ZeE #wead F dEd Table 219 Helg AFEAd gk 5714
Salmonella typhimurium w59 BA=SAHO&(F)S Z5F 2

IGF-12 533 fFd54do] gle Aoz g1yl

Table 20. The summary results of salmonella typhimurium reversion assay

with recombinant human IGF- 1
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AR ARG T F

TA98 TA100 TA1535 TA1537 TA1538
CFTP| Ave. |CFTP| Ave. |CFTP| Ave. |CFTP| Ave. |CFTP| Ave.
36 138 28 22 2%
=R RN 36.0 s 13631755 313 g 220 g 20.7
37 126 34 2 19
oqgz| 42 142 37 2% 21
41.0 142.0 33.7 26.7 22.0
soMix |42 139 29 29 19
39 145 35 2 2%
o7 263 | 139 | 1370} 35 317 13 207 | 19 20.0
ANEEA| 23 (F= 140 | (F= |27 (F =23 (F =18 (F =
24 o 1139 10 133 110 120 09 23 10
36 34.3 | 146 1447} 36 34.7 1 94 257 1 99 23.7
ANEgE3
35 (F= 148  (F= 34 (F= 25 (F= 24 (F =
+S9Mix
32 08) 140 1 10) |34 10) |28 100 125 1.1
621 | 61331 870 | 855.3i 589 | 620.7: 328 | 32331 288 | 299.7
FHYz| 608 | (F-=187 (F-62 (F=298 (F=i312 | (F-=
611 170)1 839 163 650 1198 344 | 147) 29 | 145)
650 663.01 872 864.01 680 661.71 382 366.71 312 307.7
FA o=
634 (F=88 (F=645 (F=32 (F=232 (F-=
+S9Mix
655  162): 82 61) 660 | 196)i 366 | 137) 289 | 14.0)

- 125 -




CFTP : Count from triplicate plate Ave : CFTP/3

F:Adeddd/sA4mEg
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Table 21. Safety evaluation of the results obtained from salmonella

typhimurium reversion assay with recombinant human IGF- 1

#77

- T° | TA9 | TAL00 | TAI535 | TA1537 | TA1538
2AE A &(F)

(S9- 7 S9+) 0.7/0.8 1010 | 10/L0 | 0910 | LO/LI

=
Zo E3 TX7F =uv. IGF system< IGF-1, IGF-I¢ 2&F%/F<9 IGF
receptors, 6%+ IGFBPs, 170¢ secondary IGFBPE X3ttt} IGF-1
(Somatomedin C)& 7070¢] otv]:=ito 2 FAHE 7649Das] wAFS 7HX 97]
d 9] polypeptide®|t}. GF-1-2 A$ &A= AFs2E A F£3

WA 48 Tk,

2) 4T3 B2

NgEde gufel ¥ Adwa 20U S454T BE4e WL @
2ot AYER AZA AFEETo] WA wgton] wALH AR

S YEr = JRAZE #EEA] G gz vt AldEA R ato A F
o] ARl AolE YEt= AFWE, AR
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o 7 IGF-19 PAES o83 FEAEIHA A (Ames test)
1) #F A AH(conforming genotype of tester strains)

7}) Histidine requirement test

TA98, TA100, TA1535, TA1537, TA1538% Z+Zt 0.lmM histidine®} 0.5mM
bioting 0.1m¢® F7}3 vl A9} histidine?r= 0.1mé% 37}k vl =], 12 3L biotin
WS 0.1me H7EeE Wi Aol A FgE A3} 5744 7L histidine¥} bioting X
T H7FgE wj x| qut Al #Fsle] Histidine requirement 7143l & Aoz F9l

= At

1}) Crystal violet sensitivity test
57kA 35 wlgd AWZ crystal violetE 3 o HA] F9lo] 4F
clear zone®] A H ZAZ g2lsitt. wWetA bacteria £ LPS barrierg®

T og sty FApFo] 2 B4 FHAHS EoF= mutation©] A=

t}) Ampicillin resistance test
TA983} TA100°] =5 Ampicillino] £A8E vix|olA Aol Flw

R

tetracycline®] <EA3F=  wiAd A= AASEA] %ol Ampicillin resistance
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R-factor7} &A1= AS A& = At wkH TAI1535 TA1537, TA1538
2 Ampicillin®] A&4& A R-factor plasmid’} £A]3}4] %o} Ampicillin®]

A sk A AFetA st

) uvrB deletion test
57¥A] #FE HE3S ZHz2H9] plated] 2+ 67 UV AT ZE AL 4

57kA1 it ESF7F AAdsAl ekdth mebA DNA repair enzymes 34 A7)

o

rr

gene coding®] £4+% o] DNA excision repair system©] £ % mutageno = 3t

el o] Ames testol]l A3t =2 FkE o

v}) spontaneous reversion test

Nutient brothol| A 37ColA 2441 7F&<E vjekst A3 TA9ISL spontaneous
mutation rate’} 32~46°]3 TA100> 114~185= YEFY} Ames testol]l & 3tgh
T2 FE

) A
AL G A B & A S 37T 9 incubatordll A 3Y7E v s & 5
H colonyE A3 colonye €3-S AT AFEAAA T2 v ZA A

o] BE plateo A colony’} A EH oM colony?el £ &= EWE o]ato]
BAEA 2T Table 2200H%E AN G E, MBI FTFoR THak0]
T+, AT I colony AT BHFES Feka Fit

=%
Ames testildE B EdAWHol&(F)o] 200402 Yyeld A FHSA
e Aow Fud £ =td Table 239 Agld AIEA that 5717
Salmonella typhimurium TF¢ EFE5dWHo|&(F) 2

O &2
BE B A4 IGF- 12 588 0540 gl 2ow Fasq,

rlo
b
4
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Table 22. The summary results of salmonella typhimurium reversion assay

with IGF-1 isolated from bovine milk

AEdIAANFEF
TA98 TA100 TA1535 TA1537 TA1538

CETP| Ave. |CFTP| Ave. |[CETP| Ave. |CFTP| Ave. ([CFTP| Ave.

36 138 28 22 25
S U= 35 36.0 a5 13631755 313 778 220 713 20.7

37 126 34 26 19
oxgz |42 142 37 25 21

41.0 142.0 33.7 26.7 22.0

+SOMix 42 139 29 29 19

39 145 35 26 26

% 257 i 136 | 1427} 33 30.7 § 99 213 | 13 19.7
ANPEHF 24 (F =144 (F= 28 (F = 22 (F=20 (F=

20 1o 148 10 130 10 122 110 21 10

34 330 | 155 i 149.0i 33 33.0 i 23 257 i 93 21.3
AdEZ

32 (F=142 | (F =i 32 (F=26 (F =20 (F =
+S9Mix

3308 190 110 i34 10 128 110 121 110

621 | 613.3; 870 | 855.3; 589 | 620.7i 328  323.3: 288 | 299.7
kA | = 608 | (F=1837 | (F=623 | (F=29 (=312  (F-=

611 170): 89 63 690 198): 344  147) 29  145)

650 | 663.0: 872 1 864.0: ggp  661.7: 382 | 366.7: 312 i 307.7
FHg =

6834 | (F=188 | (F={645 { (F={32 {(F={32 | (F-=
+S9Mix

650 1 162): 82 61) 660 @ 196): 366 | 137): 289 | 14.0)
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CFTP : Count from triplicate plate Ave : CFTP/3

F:AdEddd/SA=g

Table 23. Safety evaluation of the results obtained from salmonella

typhimurium reversion assay with IGF-1 isolated from bovine milk

Z54
F e TA 98 TA100 | TA1535 | TA1537 | TA1538
2AE AW &(F)
(S9- / S9+) 0.7/ 0.8 10/10 |10/10] 10/10 | 1.0/ 1.0
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1) FF3A

7}) Histidine requirement test
TA98, TA100, TA102, TA1535, TA15375 ZtZF 0.lmM histidine?} 0.5mM
bioting 0.1me# 7k =]} histidineWh= 0.1m¢# A 7Fg v =], Z1¥] 3L biotin
T 0.1me H7FeE viA el A v ket A3 57FA] 57} histidine#} bioting R
T A7tk v Ao A utk A #Ele] Histidine requirement® 7FA 1L ¢l Ao 2 3

A=At

1}) Crystal violet sensitivity test
57} #FE wiS3d AFE crystal violetE &3 oA F9o AF
clear zoneo] A E AL gasgdct. welA bacteria W LPS barriers

EAoz gyste] Aol 2 =429 FAAHS =I5 mutationo] =T

™) Ampicillin resistance test
TA98% TA100°] =% Ampicilline] EAsHE wiAelA o] A=A
tetracycline®] <&A8tE A A E  AAEA ol Ampicillin  resistance
R-factor7} EA1gth= AS &3 = QIQlh b TA102, TA1535, TA15372
Ampicillin® A&4& A4 R-factor plasmid’} £A435F#] ¢o} Ampicilline] &
At wiA A A sEA] ek sk
2}) uvrB deletion test
57 A #FE HES Z7be] plated] ZH7F 63 UV ATAZRE Z2AS 4 $
57 Al vt R5F7F AAAdekAl &tk webA DNA repair enzymes @A A7
gene coding®] £4+% o] DNA excision repair system©] £ % mutagen® = 3

=] Ames testell AEst w2 Aoy o)

u}) spontaneous reversion test

Nutient brotholl A 37Col A 24A]7Fg 9t wlg3t A3} TAIRS spontaneous
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mutation rate’7} 31~46°]3 TA100& 115~186Z 1t} Ames testol] # 33k
HFE ke

) & AE
AFE A F 2 B @A G S 37C 2] incubatoroll Al 3Y3F wiYge & 27
H colonyE AF3IL colony? €l¥S #EsIAT AIEAAAIE LT b A A
2] EE platel A colony’} ¥ o™ colonye &&= 5 o]ito]
HEE A ekokth Table 2400+ B SAAIH 9] Al o
Zoll gt colony Alg#ke] HirS YERN I Table 269 WA A &
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Table 24. The summary results of salmonella typhimurium reversion assay

with enriched milk with IGF- I (-S9mix)
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AR ARG T F

TA98 TA100 TA102 TA1535 TA1537
CFTP| Ave. [CFTP| Ave. |CFTP| Ave. |[CFTP| Ave. |CFTP| Ave.
P, 2 125 141 % 29
55721833 1167 12433 1967112933798 24.33 1337 28,67
.99 1
(0.9%6 NaCl) ™9 129 121 19 24
aagy | 2 136 148 32 29
14771800 1257112833 129 1139.33 22126001 34 1 2833
(1,000ng)
19 124 141 24 2
20 126 164 % 24
AEEA 2.
16 1533 118 12233 133 14600 29 29331 26 | 27.00
(2,000ng)
10 123 141 34 31
13 131 136 32 30
AFEA 3.
20 190001 126 196331 146 113800i 40 33331 34 9933
(3,000ng) | 122 132 28 24
FeHE | 689 985 945 261 290
(Sodium | 721 1677.00] 1106 1035331 827 1886.66! 272 1259.33) 276 1296.00
Azde) 621 1015 888 245 322
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CFTP : Count from triplicate plate

Ave : CFTP/3

Table 25. Safety evaluation of the results obtained from salmonella
typhimurium reversion assay with enriched milk with IGF-1 (-S9mix)
7773
TA 98 TA100 TA102 TA1535 | TA1537

F
1,000ng 0.8 1.0 1.1 1.1 1.0
EAEAENE [000ng| 0.7 1.0 1.1 12 09
(F) 3,000ng 09 1.0 1.1 14 1.0
FHA= 31.7 3.3 6.9 10.7 10.3

Table 26. The summary results of salmonella typhimurium reversion assay

with enriched milk with IGF-1

(+S9mix)
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AR RN T F

TA98 TA100 TA102 TA1535 TA1537
CFTP| Ave. |CFTP| Ave. |CFTP| Ave. |CFTP| Ave. |CFTP| Ave.
P, 24 154 176 23 929
55 9933 TR 154,67 A4 158,330 T8 20.00 155 26,33
.99 1
(0.9%6 NaCl) ™7 148 145 19 24
- 148 181 % %5
937 23671 138 147.33 171 1169.000 15 121671 24 26.00
(1,000ng)
23 156 155 24 29
20 132 169 2 2
AldEA 2.
17 1733 141 14633 152 1153331 26 12467 31 2767
(2,000ng)
15 166 139 20 24
2 156 155 27 %
AFEA 3.
23 191331 146 quz7i 177 453330 21 190671 24 1oge7
(3,000ng) | g 129 128 20 30
Fed=E | 372 932 965 642 643
(Sodium | 362 1382.00] 895 1926.00! 868 921.66! 594 600.66 559 1602.33
Azde) 412 951 932 566 605
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: CFTP/3

Ave

CFTP : Count from triplicate plate

obtained from salmonella

Table 27. Safety evaluation of the results

(+S9mix)

typhimurium reversion assay with enriched milk with IGF-1
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Control Group 3.
Figure 60. The photomicrograph of liver cell after feeding with enriched milk
with IGF-1

Control Group 3.
Figure 61. The photomicrograph of kidney cell after feeding with enriched

milk with IGF-1
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2 4H 7 HepG2 MEFE o] &sto] FF AxF< w
F ATl o B WA AHE Ao xR = ARSE rabbit
anti-human IGF-1 pAb¢} A3k WSS yElo] IGF-1 mAbe &4 oF-=
DHAoRE Rl 459 FF MEFE HFTAHoR AEste] g7 wES
Aletaith HF Add g AEZFY WY FTAS B BAks fldte] W
kg0 o] &3t on Fe 7lE AW IGF-1 mAbE AAtedth. Al=kE mAb
9] isotypes &<l3 A} light chain® EF k-chainl® YEFY2W heavy
chaing 7t7zt o4& IgG isotypes LFERHSITH
AF e MAS Fa AAE IGF-I mAbe IGF-I peptideo] tj3t Eo]x uks
S FQlsly] fste] W Fgdoz Ab&3 rhIGF-1S 7|2 & 3] Western
hybridizationg A5kl 75kDa®l $1xol4 bandE #elatsiom 53 1EGES
A EFNA 7S e whg-o] YEtlo] B We] IGF-1 mAbe =5 434
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THE B st 24 dAE 7 o @ AT A7 E IGFsE $
Wl EAskE T AJAARA 2RHEE dREAAA TAEG. $7o] IGF- 1
Aol IGF-13 543 725 7HHe ez ¥ svi(Honegger and
Humbel, 1986).

A S5 EE Afel IGF-1 FEo] el Be A7} o Fod v

rlo

A B IGF-19] 3+ Aoz dax glom A4
S AFS A dAeA IGF- 1
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