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Effects of Carassius carassius Hot-Water Extracts on Serum Insulin-like
Growth Factor-I(IGF-I) and IGF-Binding Proteins in Rats.
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Abstract

The insulin-like growth factors(IGFs) are bound to several binding proteins(IGFBPs) that appear
to regulate IGF transfort, receptor binding, and its action. The concentrations of these peptides are
regulated by quantity and nutritional quality of dietary proteins. The aim of this study was to compare
the effects of two diets, which differed in their protein source, Carassius carassius(CC), Carassius
carassius hot-water extract(CCHE), for 4 weeks. Body weight was significantly increased in the CC
group(74.14+12.00 to 266.31+36.62g; p<0.01). Likewise, IGF-I concentration of CC group(101.76%+
15.90 ng/ml) was significantly higher than that of CCHE group(38.50+11.20ng/ml; p<0.05). By
western immunoblot analysis, especially IGFBP-1, -2 levels are increased, whereas IGFBP-3 level
was de-creased in CCHE group. After extraction of browmng material from each samples, the extractive
was filtered and absorbance at 420nm was measured. The absorbance of CCHE group was significantly
higher than that of CC group. These results suggest that IGF-I can be employed as an index of protein
metabolism, particulary as a simple index in the assessing the status of protein nutrition.
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Table 1. Compositions of the experimental diet
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Western ligand blot analysis
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cc? 70 10.43 - 1 5 1 5

CCHE? 70 - 10.78 1 5 1 5

D . .
Carassius carassius,
cN Biomedical, INC. Mineral mixture,

PCarassius carassius hot-water extract
“ICN Biomedical, INC.
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Table 2. Initial and final body weight rats fed the exper—
imental diets for 4 weeks

Body weight(g)

Samplesl) . .

Initial Final
cC 74.14+12.00” 266.31*+36.62
CCHE 7379+ 375 80.02% 520

YRefer to footnote in Table 1.
Values are the mean®SE(n=5).
*p<0.01

sh2) kspeh, 2H AR E2e) Aol 24 % WA A
s)ah b2 el Wt galon, 2 AREe A}

T AFFTH] AT AATAA F)
Hog Y2 Ao g nol ghilal Flo ubd 2 2o
7t Qo2 A4t o gt o] A xd AR
A Q) A& o]v] Rhu 52} Zi(7ellA LAzl 2 <
ste] 2jo] chujal o] odofA kA 7} ZFA3A Al S& A
Eghut gldh

8 IGHIFZE H|

AW A pEe dnkr o gufale] ¥-Es)
W ZFAshed o)t WA typeol &3l IGF-I=
gk il Agateld o 2F4gkeb(10,10). ey =y
AL FAsA A3} e A2} S35
=" (-)nitrogen balance7} vhebd 1k bzt AF
Zra9 A W% IGF-I5 5+ #4asA f2eh(11-13).
Table 3ol 4] Wb ule} o] Boo] Mg A & ol
AE ¥F IGF-I5%°) 101.761+15.90ng/ml3] vk ol
I 22T A2 FoliE 3850+15.90ng/mlglch. Table
20 vrehd AW sbel A 13 E) B o, Aol gkl
9 JgS W F IGF-I5F =3 AFHste vl
dAFS UYL E LT Ut & dFFEE S
o] 9li= el o] A ql Ay} wol AR A

AlojctsElo] BEE IGFBPsol 0l3l= &%

FF oA IGFsE 231344 2384 (IGF binding
proteins, IGFBPs)3} H§sted &33ch(14,15). o=
A gl A2 IGF-I clearance, transfort action& &
A3lm(15,16), ol & g Alolel] dakg wheth Fig. 1
& 747+2] serumoll ™H3F western ligand blot#4 2 34
2 AL32E AT €3 IGFBP-3+ #43
IGFBP-2% Z713c}. IGF-13} vl37 A 2, ¢338l=
IGFBP-3% growth hormone} 2] o] off 9]} =74 = x|
wH(16,17), £ A3} growth hormone A J A} @ H

Table 3. Insulin-like growth factor-I levels of rats
fed the experimental diets for 4 weeks

Samples” IGF-I(ng/ml)
cc 101.76+ 15907
CCHE 3850%11.12

YRefer to footnote in Table 1.
MValues are the mean= SE(n=5).
*p<0.05
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Fig. 1. Western ligand blot analysis of serum IGFBPs
in rats fed the experimental diets.
Following SDS-PAGE(12.5% gel, 2ul pooled serum
samples per slot) and transfer to immobilon-PS®
membrane. IGFBPs were detected by incubation
with [*®I) IGF-I to identify the different froms of
IGFBP(see Material and Methods). Molecular mar-
kers are indicated on the left.
CCHE: Carassius carassius hot-water extract
CC: Carassius carassius
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Fig. 2. Western immunoblot analysis of serum IGFBPs
in rats fed the experimental diets.
Pooled serum samples(2.0u per slot) were submitted
to SDS-PAGE(12.5% gels) and then transfered onto
immobilon-PS® menbrane. The menbranes were
incubated with each anti-IGFBP antibodies, and the
protein—antibody complexes were detected by im-
munoenzymetic reaction. Molecular markers are indi-
cated on the left.
CCHE: Carassius carassius hot-water extract
CC: Carassius carassius
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Fig. 3. Cross linking of 1%_JGF-I with IGFBP of serum

IGFBPs in rats fed the experimental diets.
IGFBP detected by autoradiography after sodium
dodecylsulphate-polyacrylamide gel electrophoresis
(SDS-PAGE) of the serum mixed with IGF-I(ap-
proximately 100,000 cpm). After mixing with I-IGF-
I, the serum IGFBP were covalently linked with the
labelled IGF-I by means of disuccimidyl substrate
(DSS).

CCHE: Carassius carassius hot-water extract
CC: Carassius carassius
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Absorbance at 420 nm
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Fig. 4. Variation of absorbvance, at 420nm, of browning
mixture in protein species at experimental diets.
After extraction of browning material at each sam-
ples, the extracive was filtered and absorhance, at
420nm, of the filtrate was measured with a spectro-
photometer.
CCHE: Carassius carassius hot-water extract
CC: Carassius carassius
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