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Abstract: Insulin-like growth factors (IGFs) and their binding proteins (IGFBPs) are important regulators
on the development of maternal tissues during pregnancy. This study was performed to examine the
relationship between maternal IGFs/IGFBPs system (i.e: IGF-L, II, their receptors, and IGFBPs) in pre- and
post-partum rats. The liver and kidney are important organs for the synthesis of IGFs and IGFBPs in
adults. The levels of materanal IGFs and IGFBPs in serum, liver, and kidney were examined at 14 and 21
days of gestation and at 3, 7, 11, and 14 days after birth. The expression of IGFs and their receptors
mRNA was also examined in fetal and matemnal rat liver, kidney.

IGF-1 concentrations in maternal serum and liver were decreased during pregnancy. However, IGF-I
concentration in maternal kidney was increased, having maximal effect at 14 days of gestation. IGF-I
concentrations were decreased in serum, liver, and kidney of postpartum rat, compared to control (p <
0.05). On the other hand, IGF-II concentrations in serum, liver, and kidney were increased during
pregnancy (p<0.05) and gradually decreased to control level in postpartum period.

The levels of IGFBP-3 and IGFBP-2 are expressed in serum, liver, and kidney. However, IGFBP-3 is
mainly expressed in serum and liver, and IGFBP-2 in kidney. The levels of IGFBP-3 and IGFBP-2 in
maternal serum were markedly decreased during pregnancy and gradually recovered to control level during
postpartum period by western ligand blotting. However, there was no change of IGFBP-3 and IGFBP-2
levels by western immunoblotting. The levels of IGFBP-3 and IGFBP-2 in maternal liver and kidney also
showed the same pattern of serum, although the main IGFBP is different.

In normal rat serum, IGF-1 150 kDa and 50 kDa carrier proteins were detected. The level of IGF-I 150
kDa carrier proteins in pregnant rat was decreased compared to normal rat, but that of 50 kDa carrier
proteins was increased. IGFBP-3 protease activity was identified in pregnant rat serum and maternal
placenta, and it was inhibited by EDTA (Ca™ chelating agent) and aprotinin (serine proteinase inhibitor),

Taken together, these results suggest that the changes of IGFs and IGFBPs in maternal rats are regulated
by liver and kidney IGFs and their receptors mRNA during the pregnancy.
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410l ojAl A
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A el AR Slo 2349 A0 ge
ok olsl pe Aaslse) 24 ¥

Bl F29 48e 6}1 3)
ATk (15, 16, 21]. o9} 732 A C: AHE 2 insulin-like
growth factor (IGF), %3 A ¥ A A2 2HEGF), ¥ 2 X%
HAQHTGE- ¢ and B), @vo} HE G e
(FGF) ol z_»—])\_l]. e Mx}o ZHPDGF) ‘:7_ _':_ 2= 9\1]:}

15, 16l °155 IGFE +4 £ #4 2 - £ A7l
Mo AES QA KA B FRE ATE G
s,

IGF= IGFI%} IGFIIE 7] FEEH o852 gtz
7] ZEEI T2 A 2k 742} 7,6499) 74710 1
R fAREIT [17] IGFIS 4% S22 o)
153 TR Rl A G s 28], AREE 41
F Z 2| A autocrine?} paracrineol] s &
HlElo] Mate] FEI} T8 FXgl [18]. ol 7o)
g 7bg SellA A " 2F Aol
.40:1 —3}.37_, glycogen t‘fLM 1:}\4}} 2] 6‘1—)«] Zﬂ~g ,_7} ]—AP
M &3 2140 &S FHss AR By
At} [20]. IGF2] AJESHA 82 Mol 7 7hx] #

4 FEA o elsled ZHEH (25, F 712 Hee]

Ao e Hal AA LA F oelol, BA ® evhy
91 Ziedol Fos A¥E sy HoE M A
T} [27, 29).

22 IGF axis?] ol 2olAl IGF binding
proteins(IGFBPs)&-& IGFE 243t £33 A3 oy
AR 6 Fo| EAY olEL 37 FolFQl BhgE K

olt} [23]. ©)E IGFBP9| 7]+ % IGFBP-1 ¥ -3%= IGF2)
2HEg A £E £7 o}“ fﬁoﬂ, IGFBP-4 £} IGFBP-5
£ IGF2| &g AAst= 208 g3 At [20]. 1
v} zhzhe] IGFBP7H o) Aol Awsk 7]5& 7}
22 YR ord sk Rt

AZl 7hd wol EAlskE IGFBP-3= 9] IGF
9} HF-zjgo]l 85 kDa EPHA subunit (aud labile
subunit)(ALS) 7} A%HE ®x}aF 150 kDao] &9t e
2 EA§lH, IGFe] df= #xpgko] 22 IGFBP-I,
IGFBP-2 % IGFBP-49} A3gtale] K2ek 50 kDao] £-3}
A FefR EA gt £33 Ay ol EFFAES IGF
o] #43& zHEsH, wA7E ST BEsH: 7]
=8 713 2lol AW IGF axise] 38 Eate] A

i

r r1o

Ae] F2ol #HAgith 20]. &
g el e EAst o2 TP B(capillary barrier) S
E38tA £3817] w2l ZAY IGEs9| ol &8 4%
5 vzler [4]. ZEvh QAlE BAlelA Al
IGFs¢] W3} olol| 4=wralt= IGFS/IGFBPs axis7} o@
A WFEsEAE okd HEaA BEAA g3 Uk

el o] AT WUelA Pl V7HER 2A 9
IGF #-go] Far|ael g, 1 % 2%l IGH
IGFBP system H&lol] tha] Yol iz}l o] A7 E HA
i Vi

%3 P IGFBP3L &

LR
ELEEEREERE

1858 W Sprague - Dawley
2200)E AANAA JAl 7, 14, 21 v A=E
?4 E’Jﬂi—;—ﬂ o, A 9 s RelEded, &

T 3,7, 11 2 4dA BAE AN A Zhzhe A
’\]E’L% et 7ol Felsted -70Co] Raste] Ao
AM-4- ST

A 30 % 200 -
44

Agel A A
A 5% IGFES 54 IGFBPS A%y ez £
A st E IGFBPEZYE IGFsE #¢]3}7] 218} acid-
ethanol extraction [10]¢} formic acid extraction {5] B ol
olgted &t IGFI9l &&= 4 200 ulof
acid- ethanol(2 M HCI : ethanol = 1 : 7) 800 12 #H7}
ale] E3hek oh Aol A 3087 WR|ste fElE s
Agre & FelAZch Z1 3 3000 mpm, 4T A 3087+
HAAE et Fel IGFIE g8k 33 o 500 plo)
0.855 M trizma baseZ 200 w1 o EX o] AMR&9ich
A, Al 9 oedk 23S 7 27 025 godl 1%
trifluoracetic acid (TFA) 2 miE ol v}l 7](Polytron
Co, USA)R vl & idRelsts A5ds #Hsk o
& acid- ethanol %%Eﬁﬁi IGFBPE ¥ IGFI1& g
e FRE FAACh
IGEIe] 2= 8% 50 ulel] 0.5% Tween 202
fr8= 8.0 M formic acid 100 IS Yol 2 Eksl3 350
p12] acetone A 7}alATh 7L & 3500 < gollA] 1587+
4Tol N QB ERe] Al 200 ulo] 175 M trisma
base 85.7 p1E wol #4o A&ty H, A1 o
EfubZ 22 7} 23 025 g8 1% TFA 2 nioll Yol &
=14 7] (Polytron Co., USA)Z whsf &l 9l 4Eelsted A
23 o} formic acid—acctone FEHoT
IGFBPs& %-¥ IGFIIE #¥ldly 553 &A89th

iou .9,
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IGFs(IGF-13} TI) 3=} A=

Chloramin-T [22]"H& oF7H WEAIA Azt
o]Z2 @ekalH, 02 M sodium phosphate buffer (pH 7.4)
10 p1)| recombinant human IGFs 1 g 8718 % [])
(Amersham Life Science, ILL, USA) 1 mCi& 7}l
0.04 mg/ml® chloramin-T 10 x1E FolA 243 wrt
3 % IGK FHxE REsAck IGRT F#zt
[PIIGF-19] ¥ celiulose CF-1l column (Bio-Rad, CA,
USA)ol] 388 7138k th2 20.6 mg/ml barbital buffer2
columng A A 3(ct 1 §F 12% bovine serum albumin
(BSA) S0z S A1AH BE 37|20 dops)E o}
] gamma counter (Packard, ILL, USA)Z cpme 343}
T #AHso] 3x10° epmo] HEE zbzh EFshe] 70T
o] WERF aeich [PNIGEN 33 = sephadex G-50
(Pharmacia 1KB., Biotechnology AB, Sweden) columng
£3}] 0.2 M sodium phosphate buffer (0.2% BSA X3}
of £&AA 9ot 22 Wy or §F FRsted WAk
£ &A% 70T YERE st

IGFs ATHSY Sy

Y IGFI# IGFIe 3% 23S [I-IGFso]
polyclonal anti-IGFsE A}83 WAl AW (radio-
immunoassay, RIA)Z o] -£3}ith o] Qokslw, IGFs
o] ZARIA 9382 05% BSA, 0.12 M NaCl, 0.1%
sodium azideE 33 0.04 M sodium phosphate buffer
(PH 7.4)% A12stqich IGFs B0l Algol 1000H)
34 A]7] polyclonal ant-IGF 50 pl1& A7psted 2o
A 1417 9ESA7) & z)zke] Alg el [THGRs (20000
cpm/100 p1) & F7hate] 4ColA 1847 vk A T
1% 283 50 ul9 12% polyethylene glycol #8000 1
mE H7hle 3,000 rpmol) 4] 3087 A4 HelAA A
FE viAgE S RNz A9 WS
gamma counter (Packard, ILL, USA)& Z3sl3{th

Western Ligand Blot (WLB)

IGFBP 41-& Hossenlopp 5 [19]¢] HMHol 8}
A&k o] & gk, S sample buffer2 30
Wl 3A8 & 10 plE 12% SDS-PAGEE- A}-&381a] A
NG5S AAEAT AV e FeEd guds
nitrocellulose membrane (0.45 ym pore size)oll ©] A7
3 3% NP 40-& &H-8-8) tris buffer saline (TBS) 2.2 30%-
Az sk 1% BSAE 3 TBSE AH-2olA 2417
Eob uk224)7] o} 0.1% tween 209 383 TBSE 10
B2 A Hstgn) o€ 1% BSASH 0.1% tween 202
&3 TBS folol IGEI3} 117} &% [*1IGFs (1> 10°

cpm) A7bstel 4TolA 1847 Witk 1 ohe
0.1% tween 202 -3 TBSE 33] A|X3§ & TBSE 3
3] MRS Aola AZRANZAL HZAIZ] nitrocellulose
membrane & 9404 Xeray filmsh 7 cassetieo] gof
0CAA 7L X s ek

RNA %38

Total RNAE #a]3}7] g8t Z2](50~100mg)l
TRI reagent (MRC Co., USA) 1 miS H7}3t & F&v}
# 71(Polytron Co., USA)E ©]-&3}4 5000 rpmol] A 303
ZoF Bisiich. B8 222 eppendorf wbeo] &7
2ol 5%z AR g thy chloroform (Fisher Co.,
USA)2 200 p1 #7218k 1527 AEsh O Aol A
1587 AXNAZATE X & 14,000 rpm (47)ol A 208
7+ A Ealste] 22U 2] DNA, @l 52 A A3
t}. Total RNA7F EiSle A5dE& w8t =&
eppendorf tubeoll 7)1, 500 (19] isoprophanolg 7}
shed Ao A SEHRE F 14,000 rpm (47C)ol A 108-7H
A41E2)5e] RNA pellets $-53}9]th. RNA pelleto]
75%2] ethanol(Imf)& FH71ste] MAF F oA 7
Z A1l v} DEPC (diethylpyrocarbonate; Sigma, USA)E
2|8t FHgol L8| AI7I 70T 23tk

RT-PCR (reverse transcription-polymerase chain
reaction)

z}z}e] Z21 0 2 HE] H2]% toal RNA 3 pgg 93
A} AlA A cDNAE A &slgct vh2Z AL 3 g total
RNAS DEPC-D.W.E 4.1 ul 94 4 A7)7, 65T
A 1087 HAAAS 7)o HHAL EaNREd 59
ul {5%x RT buffer2 ul), 0.1 M DTT(1 g1, 500uM
dNTP (1 gl), random primer(l g1, 1 ug u1), RNase
inhibitor(0.4 1«1, 40 Uf1 x1), Reverse transcriptase (0.5 y
1, 200 U/l D)} & A7t oA 1087 ]38t 3
olo} A 40T A 6037Y, 18] 95Tl A 108 7ke]
279l ¥h-2-& automatic thermercyclerol] A 4 A&}t

343 ¥ IGFs cDNA 10 plo) Tag-polymerase & 4w}
2ol (10% buffer(5 xl), 500 xM dNTP( ul), 25 mM
MgCh(3 pl), Tag-polymerase(0.25 «1, 5 U/l uD}-& #H7}3}
1 IGF-I ¢cDNA®] Eo]3 o g uh23}l= primer 5°-CAC
AGG CTA TGG CTC-3’ (sense)?} 5°-CTT CTG AGT
CTT GGG-3’ (anti-sense)E 7}7} 1 w1 (10 pM) 3 7}aled
94/l min, 56°C/l min, 72°C/1 min ZZ) A 30 cycles
2 FZa9on, IGF cDNAo] Ho]Ho & gh-3éle
primer 5-CGA TGT TGG TGC TTC TCA-3' (sense)2}
5"-GGG GTC TTT GGG TGG TAA-3’ (anti-sense)E 7}
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z+1 gl (10 pMy H7}+ate] 94°C/1 min, S8°C/1 min, 72°C
/1 min ZANA 30 cycles® Z%Z3}gth IGF1 484
cDNAo] Eolxoz wurS&= primer 5-AGA AAG
AGG AAT AAC AGC-3" (sense)9} 5’-CGT GTC ATA
CCA AAA TCT-3" (anti-sense)Z 712} 1 1 (10 pM) 7}
slad 94°C/1 min, 54°/1 min, 72°C/1 min Z7| A 30
cycles® ZEZzlglom, IGEN &4 cDNAd| o
o2 uke3l= primer 5-TTT GGG GCT TGT TCA
TAC-3’ (sense)# 5-CGT GGA GGA AGA GGT AAA-3
(anti-sense)E 74z} 1 pl (10 pM) 3 7}8ked 94°C/1 min,
61°C/1 min, 72°C/1 min Z71elA 30 cyclesE FH7 §
2% agarose gel Aol A W FE AU

Competitive - RTPCR

IGF-19] A2k PCRS HZ IGF-I exon-3 codone 3%
8} oAl §AR g MAgste dAlsAT o
Q9] cloningg 93 sense primerZ& 5-CAC AGG
CTA TGG CTC-3'¢} antisense primer® 5°-CTT CIG
AGT CTT GGG-3' & AH&-3t9 3, fARte] ek Alg
F29 At 58 Zo]9l DNA sequence #1331t
Standard IGF ¢cDNA¢2| # 22 RT-PCRE & # 175 bp
o] MR 53 bpE AASHIL, ©|F Teasy cloning
vector (Promega Co., USA)ol A Z3AIZ T

A} AHE DNA 10 18} A)2hE standard IGF
cDNAZE 1 ngg 7< PCR tubeoll W& 5 A A4 9
o] RT-PCR¥} 72+& 2702 FRALAMNHES A
onj, Z=Ex AELS 2% agarose gel ol HATL

EAT LS

SAAE

o] YoM F4¢ AFE mean + SEE Yehld
3. groupZte] Aol Student’s rtest 3 Analysis of
Variance (ANOVA)E ] £33 21, p<0.059] -9 9
g Aolz Qs

2 3

A Yo, 3 2 AN IGFI FE B
mRNA 3}

hZe) 8% IGF] FEE 212.80+8.04 ng/mlo]H,
2o 7 14, 22193 Bak 23,7, 11, 2 149 7A
o] 8 = IGFI xE & 7}7} 205501551, 122.6313.69,
78.421+323, 64.414.45, 77.0+530, 102.2.:7.08 2 159.6
+11.08 ng/mlojr} (p<0.05) (Fig. 1). ©] uh 74 IGE-I 5%
Z AHPpW 2T 28843 12687 ng/gelw, Hubd

250

200
*
150
*
*
100 I * *
L
50 Y i
7 14 20 3 7 11 14

ontrol

IGF-l concentration
(ng/mi)

1N

Pregnancy (day) Postpartum (day)

Fig. 1. Change of IGF-I concentrations in pre-postpartum
rat serum. Statistical comparisons were done by Student’s
t-test and analysis of variance (ANOVA). Values are
means =SE (n=5). *p<0.05 vs. control.

7, 14, 2 21934 Bk 5 3.7, 11, 2 149 =2A 9 7+
IGF1 %= 717} 280.02+29.4, 124.16416.99, 89.63 +
7.92, 34724679, 49.27+642, 68.161-598 2 9523+
5.96 ng/ge1 tHp<0.01)(Fig. 2). °]= ZHlM <] IGFT &
S oM IGRI Fx8 Wstddst dAdv=
A& ANAREETE RT-PCR oA ofsia BA) 7h
IGFI mRNAS #Agh At 4l 745 H £7F 5 3d
A ZAasoirt 29 & 7R FUeE 8238
2 THFig. 3A, C). A 7Hdo) A IGF1 483 mRNA
B GA7el Aasdy B9 F TARE Fhel

(Fig. 3B, C).

300

200

(ng/g)

100

IGF-I concentration

0_
control 7 14 20 3 7 11 14

Pregnancy (day) Postpartum (day)

Fig. 2. Change of IGF-I concentrations in pre-postpartum
rat liver. Statistical comparisons were done by Student’s
rtest and analysis of variance (ANOVA). Values are
means + SE (n=5). *p<0.05 vs. control.

A, AAAM L) IGRT EE TRl 131391
1032 ng/gol™, B9t A 7, 14 2 21943 29 £ 3,7, 11
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M 7

1420 3 711 14

IGF-1
IGF-I Standard

B M -

C 1201 == I6F4
B IGF-| receptor
100 *
*
33 1 ¥ ¥
o & 801
] . *
- J
g - 60 de
= e
- = 4oi Wil B
20 ‘F
[N EWE- WS EE EN WE EE =S N
control 7 14 20 3 7 11 14

Pregnancy (day} Postpartum (day)

Fig. 3. Expression of IGF-I (A) and receptor (B) mRNA
in pre-postpartum matemal rat liver. Control, 7, 14, 21 days
of gestation and 3, 7, 11, 14 days of postpartum The example
shown is a representative of four independent experiments.
C represents the mean values of SE (n=4), *p<0.05 vs. control.

9149 BRI A% IGR] TR 7hzb 149.881942,
28701 £10.73, 239.84 12264, 384514.14, 5941489,
84341962 2 100291858 nggo g LIERGTHp<0.05)
(Fig. 4. 21742 IGFT 55 4 1497 2194 o2
o wlate 23] Frlstdo ke 7152 :%*4?1
FAUAGE BoH olf dxy FELE IEEH:

o8 veprrh AgelA IGE mRNAE £4{3 23t ?J
A 717 7+ Eo}-o]]k_ 7LA5}010L]’ B } Fofj = 0]9} w2
Z7}5 }oic} (Fg. 5A, C). IGFI 4839 79% IGFI

mRNA =33} 7+ A3E B 5 Qv (Fig 5B, O).
B2A 89, 1 2 AZA Y IGF-H F5 3
mRNA ®{3}

&2 IGF-I %1 ‘—t— th 2ol A) 20135 1.05 ng/mlo]
o, Al 7, 14 9 207 By 53,7, 11 2 149 A%
IGF-Il 5%= + 20.14 £0.78, 27.81 13.17, 4183+

4.96, 32.49:11.88, 30.92.£2,33, 28831160 2 2459+
1.35 ng/mlo.2 v}eht} <Al 219 A7} 7h e 5ivh
A Ueldon) o)F HaHos 7asts oE U
ERAE(p<009) (g 6) U2 (14 IGFI i 9l
149 Aol 714 A e o

c
]
o
]
Rl
&
0D
:\
5o
oL
-
u
o

¢
control 7 14 20 3 7 11 14

Pregnancy (day) Postpartum (day)

Fig. 4. Change of IGF-I concentrations in pfe—posrpartum
rat kidney. Statistical comparisons were done by Student’s
ttest and analysis of variance (ANOVA). Values are
means £SE (n=5). *p<0.05 vs. control.

M 7 1420 3 7 11 14
A <4~ IGF-1
4~ IGF-1 Standard
B - ‘— -
C 4 3 IGF-}
120 M |GF-! receptor
< 100
%23
E "E 80
>3 e
c b~
[
5 °\° 40 -
20
o

control 7 14 20 3 7 11 14

Pregnancy (day) Postpartum (day)
Fig. 5. Expression of IGF-I (A) and receptor (B) mRNA
in pre-postpartumn maternal rat kidney. Control, 7, 14, 21
days of gestation and 3, 7, 11, 14 days of postpartum. The
example shown is a representative of four independent
experiments. C represents the mean values of SE (n=4).
*p<0.05 vs. control.

gto] B FREE x22d fod e Aole A
5] orotrhFig. 7). E§F RT-PCR WiolA] ojslA] T
A 7H4 IGF-I mRNAE ®43 43 704 IGEN
mRNAL 9 4171zE Eek asiehrl 82 F o S
g Ao F YePd ot et FEZA S VAR o



388 A, vl

AtHFig. 8A, C). ol ulaled IGF-I 484 mRNA 4
T2 HE Az EHE zlole AR HR sttt
(Fig. 8B, O). g 2ol Aol IGFN sk ool
Al 56.31 12,94 ng/golw, A4l 7, 14, ¥ 2143 EoF &
3,7, 11, 2@ 142 21&e] IGF-I %X 74zt 5922+
1.68, 79.16 +:1.95, 69.4512.04, 64.29:+3.65 61.58133,
57564268 9 56.67+2.75 ng/g o2 LERY, Al 149
z;“ H3 h—_}ﬁ _}I!Oﬂorq o]?‘_ z}zlog 7L)\é].oq H
TR 7Y B oimat I Kol e Abole gl *45411
22orTHp<0.05)(Fig. 9). A17ko]] H IGFII mRNA %2
A 7URE ZrEstohrl b 2 3 EE ThA] oA 91
S1tiFig. 10A, C). IGF-IT 52| mRNA°] 78 1A 7]
7F E]blE S od Buksdde tﬂ?%l pAENT

AR —
o] iR ke o]l ¢Sl tiFig. 10B, O).

=

Q

=

©

%

f

< 40

8=

c E

o\

o o

c

=v

L 20

e
02
control

Pregnancy (day) Postpartum (day)
Fig. 6. Change of IGF-II concentrations in pre-postpartum

rat serum. Statistical comparisons were done by Student’s

Values are

ttest and analysis of variance (ANOVA).
means L SE (n=5). *p<0.05 vs. contro.

N

50

40

(ng/g)

30 4

IGF-li concentration

P4

184
control 7 14 20 3 7 11 14

Pregnancy (day) Postpartum (day)

Fig. 7. Change of IGF-II concentrations in pre-postpartum
rat lver. Statistical comparisons were done by Student’s
t-test and analysis of variance (ANOVA). Values are
means £SE (n=5). *p<0.05 vs. control.

M 7 1420 3 7 11 14
<~ IGF-II
A €~ IGF-1i Standard
B
<4 |GF-I receptor
C 160 1 = 16F
WM |GF-ll receptor
140 -
§ 3 120 -
[
E g 100+ * *T *| *
B g
]
> e 80
5
60
40 %
T fN W EE NN WE EN SN WE N

control 7 14 20 3 7 11 14

Pregnancy (day) Postpartum (day)

Fig. 8. Expression of IGF-II (A) and its receptor (B)
mRNA in pre-postpartum maternal rat liver. Control, 7, 14,
21 days of gestation and 3, 7, 11, 14 days of postpartum.
The example shown is a representative of four independent
experiments. C represents the mean values of SE (n=4).
*p<0.05 vs. control.

c

o 80

=

©

o

-]

8

8= ]

e > 60

[« K-

o c

g —>

i
40 4

14
LEa—m—g—f—t—— *

control

Pregnancy (day) Postpartum (day)

Fig. 9. Change of IGF-II concentrations in pre-postpartum
rat kidney. Statistical comparisons were done by Student’s
ttest and analysis of variance (ANOVA). Values are
means £ SE (n=5). *p<0.05 vs. control.

24 "), 74 2 Ao IGFBPss] H3h
Western hgand blottmg vl o]sle] IGFBPsE #4

3t A3 HFee 2 IGFBP-37F ¥ Hlen the
© 2 IGFBP -27} W E 9 t) o] % Al7be] Astel ek
mAle] IGFBPsS| WSS 2N A3, Y47 BE
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M 7 1420 3 7 11 14

Fq! 4 IGF-I1
e <~ IGF-1I Standard

W W Wy R mr s R

B
<= IGF-1l receptor

= IGF-I

C
ENER |GF-li receptor %
< 150 * *
Z =
E
5 100
» 0
o °
£
2
,F
o _
control 7
Pregnancy (day) Postpartum (day)

Fig. 10. Expression of IGF-II (A) and its receptor (B)
mRNA in pre-postpartum maternal rat kidney. Control, 7,
14, 21 days of gestaion and 3, 7, 1l, 14 days of
postpartum. The example shown is a representative of four
independent experiments. C represents the mean values of
SE (n=4). *p<0.05 vs. control.

IGFBP-39} 2= #Asldly 9 ¥ E}’\] ZFrtstdch
(Fig. 11). ©] UH 2 7rato M e] A3 western ligand
blottingol| A1 9] 417] IGFBP-39} 2+ {%3::5}“ 7R F
Z7vslarh (Fig. 12). o] #] g wsle golof A o] Wale}
A2)EHATE shA, 4l gl A= IGFBP-30) ¥|3te] IGFBP-2
7} F2 wrEE gl o, oAl 7o+ IGFBP-2 ¥ IGFBP-3
o] #H17F gt on] Byt Follo BRF ol Hishe
Z7hshe

Aoz vebsth

U

o] Aol Aol A717E RA Hel IGFI §
B gl THelE e 2ol ey, Al 14
U3t 210l AEA gasion, By foe o
Al Z7takdh olei gt wshs gl A Make} U
shich olal gk 7hgel A9 IGFI°l F7he 8 % IGF
o] i bkl A 14 3 Buldchs Adad F4
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Fig. 11. The IGFBPs pattern of pregnant maternal rat

serum by westemn ligand blotting. A, control; 7(B), 14(C),

21(D) days of gestation and 3 (E), 7 (F), 11 (G), and 14 (H)

days of postpartum rat. IGFBP-3, 42 kDa; IGFBP-2, 34 kDa.
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Fig. 12. The IGFBPs pattern of pregnant maternal rat liver
by westemn ligand blotting. A, control; 7(B), 14(C), 21(D)

days of gestation and 3 (E), 7 (F), 11 (G), and 14 (H) days
of postpartum rat. IGFBP-3, 42 kDa; IGFBP-2, 34 KDa.
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Fig. 13. The IGFBPs patten of pregnant materal rat
kidney by western ligand blotting. A, control; 7(B), 14(C),
21(D) days of gestation and 3 (E), 7 (P, 11 (G), and 14
(H) days of postpartum rat. IGFBP-3, 42 kDa; IGFBP-2,
34 kDa.
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