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Effects of insulin-like growth factor-1 on cystationine-f-synthase and hydrogen sulfide in PC12 cells
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[Abstract] Objective To investigate the effect of insulin-like growth factor-1 (IGF-1) on expression of cystationine-3-
synthase (CBS) and hydrogen sulfide (H,S) in rat adrenal pheochromocytoma cell line (PC12) and the possible signaling
pathway. Methods After PC12 cells were treated with 20,40, or 80 ng/ml IGF-1 for 24 h,fluorecence quantitative PCR was
used to examined the expression of CBS gene, Western blotting analysis was used to detect the expression of CBS, ERK/MAPK
protein expression, and sensitive sulphur electrode was used to analyze the levels of H, S gas. For inhibition studies, 25 or 50
mol/L PD98059, a specific ERK/MAPK inhibitor, was used 30 min prior to 80 ng/ml IGF-1 treatment; and the above
parameters were examined again using the same method. Results IGF-1 increased the expression of CBS,pERK1/2, and the
levels of H,S;and PD98059 could inhibit the above effect of IGF-1. Conclusion IGF-1 and its ERK/MAPK signaling pathway
regulate the expression of CBS and levels of H,S.
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RO b ERL, RS EEARKE T 1
(insulin-like growth factor-1,IGF-1)H & 25l T &5
REEEMAEIER], R ZERAEMA R )z Kk,
LB, M IGF-1 K E S5 MARGEEW I AD A
HHYIERD ASHE 78 % R M85 57 19 K R 4% 4
FtLJE8 4 ML (PC12 48 ffD) 25 T AR I AE IGE-1. /2l IGF-1
Xf CBS #l Ho S KRy 520, I i — D4R IGF-1 35
CBS J H.S s # iy nl ge Ll . 4 5 H. S HH XM & &R
By 1) BT B IRy T B R LA

1 MBI E

1.1 EZEMEAKA  PCR L (Bio-Rad iQ5), &
Tt (PXSJ-226) | 8RR A A% (S REA AR ),
IGF-1(Sigma 23 F)) . 240 Jfl S5 5 07 5 il / 22 4 )5
WAk H O (ERK/MAPK1/2) #l #l 7] PD98059
(B RAEYFHEARGRA A Ptk MAPK/
ERK1/2.CBS #it{& (Santa Cruz 22 F)) .

1.2 @i am PCI2 4000 (K ER R p 4
R 2F S F AR AR & 10 % /AR I T CBUM P 2 )
) RPMI 1640 1% 3% ¥ (Gibeo A D N, & F 37°C
5% (B O CO A M A N 15 5%, B 2~3 d
A1 U T X B A K R Al i B T S g, SR
B4k 6 20 . IEH X IR4, IGF-1 20 (20 ng/ml, 40
ng/ml, 80 ng/ml), IGF-1 (80 ng/ml) + PD98059
(PDY8059 ¥ & 435l K 25 pmol/L,50 pmol/L) ., 4
Ml 557 24 h J5 A IGF-1,PD98059 41 % fin
A PD98059,30 min J5 F A IGF-1, Xi3% 18 h )&
HWFEHEAT PCR,24 h J5 BORESEAT 85 14 5T B3 43 AT
1.3 % k%% RT-PCR #® CBS £ KW k& TR-
Izol(Sigma 24 A]) ¥ #EHU A 41 RNA, 840 0 O
THE SR RNA 75 6 K2l ,28S/18S JK B L&Y
21, KR R A 4 mRNA He B S
F & (ToYoBo) LA A5 19 77 % . % S L cDNA DL 5%
WOt E R PCR . Lk practin fE NS, CBS 5l
Yk g T AW TREAR RS A RAF SR, L
HF5 . 5'-GAG TGG CAT GGC GAC TGA-3', F
W F3 . 5'-CGG GAT CTA CAC CGA TGA TTT-
3. PHRR . L UNEERIMAS 0.5 pl 5 X buffer 10
pl HEEHEER 0.5 pl [dANTPs 0.5 pul.cDNA 5 pl, Tag
Mt 1l B ZE K 2 SRR 50 pl. BB A% 1.
95°C WAEPE 5 min,95°C B 30 s.57°CiR k 30 s,
72°C A 30 s, 3k 38 AMEF, WD & Ce fH
FrRUEAG G 73 B 4 21

1.4 &8 &9 ik % a MAPK/ERK1/2 4= CBS
Fakak Y0 SR WORE 25 2 A0 2 S e R

R 1 5 2 BOE B4 IO 1, R T 2R A0 20 0o B vk
HATEE BT E B AT e AR g A Sk 2
INFEAL P 2212 I AKE i CBEZH 40 pg) 4T 15 %009+
e R R - 3R TN M TBE I € K HL UK (SDS-PAGE)
4~5h, ¥ B0 = PVDF W, ¥ B H PBS Uk
5 min X 3,5 Y MR W5 B P12 1 h, 4°C VKA it
W, PBSYE VLG 4r Blm A —HL (1 : 1 000), &
FR(1:1000)25 pl, B actin 5 pl, FH|T
K1 h, PBS ¥ 30 minX 1 ¥K,5 minX3 X,
AP ZH0 15 w11 = 20000, KM 1 h, /5 PBS
HUE R, ERM 3K,

1.5 ARG E H, S Ay ik i i i
SR Ho S o, WO LI A 2H 00 AN B SR
W5 7 K A A 7E 25 B K g Ak 2 bl A
SR W NPT EAE AL WA BE AR 1.10.20,40,80 pmol/L
W B DR TEAR A S* it AR 1% [ L B —
AREATT I AR A B oK ORI AR A
I o BB AR 5% 5 90 A A5 R R e AR A L L DA
T 7 YA 18 3 A SRy L A R A R AR 3 B
[ER T

1.6 @it zam FWHRMN s £, W
SPSS 13. 0 Ge 3T # A it A7 Ge it 27 40 B, &5 H X B ik
BRI 200 P LR LSD+ K 56, A 50
K- () M 0. 05,

2 &5 B

2.1 IGF-1 ki@ CBS # &k #6a i PCR 451
WoR L LAZS FAX B 1, IGF-1 20,40 & 80 ng/ml
41 CBS Kt P ik &t 40 9l S 2. 422 + 0. 185,
3.504+0.185.4. 881+0. 185, ¥4 25 (A X} ME 40 1 3H
(P<C0.01), 1 HBEH FE 1 = 34535 & 2 W 1 5 L 80
ng/ml 4% 20 ng/ml M 40 ng/ml 41 & 5 0 &
(P<<0.01),

B B A A 45 R R L IGF-1 20,40 J 80
ng/ml 41 CBS # H £ ik 437 b 0. 463 + 0. 123,
0.57740.123, 0. 913 4+ 0. 123, & %5 [ X W 4
(0.29440. 123) E I (P<<0. 01) , 3 HLBifi e J3 186 175 ¢
AT, 80 ng/ml 43 20 ng/ml 1 40 ng/
ml 4 B 8 (P<<0. 01, WK 1,

2.2 IGF-1 ¥ & H.S# &% IGF-1 20,40 X 80
ng/ml4 B H, S ¥ & 4 5l o (6. 408 £ 0. 282),
(11.468+0. 282) ,(21. 711 0. 282) pg/L, ¥4 %t 1
ZH(3.38040. 282) pg/L i (P<<0.01), H 80 ng/ml
%L 20 ng/ml A1 40 ng/ml FHis W] . (P<<0. 01) ,

2.3 IGF-1 Lk # pMAPK/ERK1/2 & & # &
ik B EBENE AT R BR IGF-1 80 ng/ml B &
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9 pERK1/2 /K- (1. 074 40. 018 0 vs 0. 738+
0.018, P<C0.01), M A PD98059 25.50 pmol/L
Ji pERK1/2 /K ¥ B & T # (0. 563 4+ 0. 018,
0.260+0. 0180, P<<0.01),PDY8059 50 pmol/L 41
# 25 pmol/L 4 pERK1/2 F i % & % (P <
0.001) ., %& 4l & ERK1/2 2R L&t ¥ E X (F=
0.105,P=0.955), LK 2,
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B 1 IGF-13f PC12 488 CBS & B RiE MR 0T
Fig 1 Effects of IGF-1 on CBS protein
expression in PC12 cells
1. Control;2: IGF-1 20 ng/ml;3: IGF-1 40 ng/ml;4. IGF-1 80 ng/

ml. CBS: Cystationine-B-synthase

Mi(x10°)

— 4
—

—u
—n

1 2 3 4

CBS

B-actin

301 [ Control
B IGF-1 80 ng/ml
25F IGF-1 80 ng/ml+
PD98059 25 umol/L

M IGF-1 80 ng/ml+
PD98059 50 pumol/L

%

N

AN AN

20F
I5F

1.0}
05F l
0
2 fm PD98059 /53t PC12 48 A CBS,

ERK % pERK EH RN
Fig 2 Effects of PD98059 on CBS,

Relative expression

(@}
w
17
o
=
~

PERK

ERK, and pERK protein expression in PC12 cells
1: Control; 2: IGF-1 80 ng/ml; 3: IGF-1 80 ng/ml+ PD98059 25
pmol/L; 4: IGF-1 80 ng/ml+PD98059 50 ymol/L. n=4, r+s

2.4 B MAPK/ERKI1/2 1% 5 i % &t 47 %] IGF-1
*F CBS #= H,S #9 LiA4E A  IGF-1 80 ng/ml W& I
P CBS 3k (0. 980 +0. 009 ws 0. 363 +0. 009, P =
0.000) fHJIA 25,50 pmol/L ) PD98059 J& CBS #
IR R (0. 24440, 009, P=0. 00030, 14940. 009,
P=0.000),PD98059 50 pmol/L 4% 25 pumol/L 41
CBS Rk MR I 2 (P<<0. 01, WKl 2,

IGF-1 80 ng/ml A% X 4l H, S ¥ & 7t &

(24.34240. 341 vs 3. 63840. 341, P=0.000) ., A
PDY8059 25,50 pmol/L Ji H.S ¥ J¥ & IGF-1 80
ng/ml 4 W] % B AR (4. 979 + 0. 341, P= 0. 000;
2.61440. 341, P=0. 000, 1l H. PD98059 50 pmol/
L 0% 25 pmol/L HFEARE AN . (P=0.000),

3 it it

MR ME H. S 2 DL e 20/ S I W) 76 JbE o ik -y~
S W (cystathionine-y-lyase, CSE) .CBS WI/EH T
AR, CSE EEAFLE T 0 MAE R4, i CBS
RSt PE A T ARG MM A2, AR5
KB Ho'S GBS P8 5 B i 45 D B8-S i 14K i AR Y 0
(LTP)S Mg N4y Wb D RES L PR 4 bt 28 41 i 42 1k
PE L X T B-VE ¥y # £ 11 (B-amyloid peptides.
AR T Y A0 M PR T A B LA R R 1 T 3G
T4 40 00 6 52 45 S R 1 S AL B MR PR AR YL sk gh
RN H.S SMAE RGN A L) 2% V) iy Ik
. HAMTKRHM CBS TEM ARG L H 21 5 R 5+
PERIBVUG T H.S 5048 5 4050 1 1F 52 1ok
M AR KET H.S 5 AD B &% i i 5t B
BERA . AR TERTIAWEIE T AD i P g
J(VD) B MTE H,'S B & AR HL 5 0% 15 7™ & 2
ST IGF-1 & —Fp A B M R 7 AR 2
VARG E T IGF-1 fE 5l & B & £ {5 5
MAPK/ERK,PI3K/AKT #4846, PC12 41 i
2R BRI 0T K AN MR A bk, AR St &
JCH AT BT X AH AT Oy H AT Bl 28 e L Bt
A Sy AR (8 T 5 B 22 8 L 40 Ak | A B RO T A A i
B, 737 F T 2 R 48 A B 2 B A A Y
g, R, F AT IGF-1 T 1 PC12 40 i, 46 1
CBS DU K H.S W 3RI5A ToA2 4k, 30 58 H T fg i 4
KA

W5 45 B BoR A IGF-1 4L BEE) PC12 40 il .
H CBS K& H,S KB & EiE, IF HBE IGF-1 ¥R
BRI R, X R IGF-1 4% T F R S T
CBS ik, NG fin H. S 1974,

ERK1/2 J& H i 5 s R W0 19 22 24535 6 26
W (MAPK) 3 J% , £ — Z2 51 &2 4% 1) 40 i A 7 b ke
TAEHT, N B A G 5 oAk R E AR T L
H. S fATE B BIG R R A &) IZ a5 e o=, ]
REMNZ H S 51042 28 it ), A iFse
FUA RS ZAE A0 MAPK 2 | ZE ARS8 v,
A IGF-1 80 ng/ml /&5 . 41 M 85 2 & ERK1/2 (pERK1/
2) BN AW | A, 1M 45 7 MAPK/ERK 3 2% 55 &
PESE ) PD9O8059" ™ I WY & 41 ) b 3R VE . H 50
pmol /L ¥R BEHE 25 pomol /1L ¥R B 41 30 41 V6 FH BH S i
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W IGF-1 fig i 7% MAPK/ERKI1/2 i . [& £,
PDY8059 fEdMH| CBS & H.S AY/=4: ,

R BFE BLEH L IGF-1 BEfE #F CBS & H.S M4
A, AL 2 8 5 MAPK/ERK1/2 18 % 52 3 19, IF
HPFYIEM T CBS 25 H. S A4 Wi AH 56 1Y 5 22 il ,
AR H.S SMARGEHMIKR Ham i LB, B
R PCL2 i A RE 7 R M & IT, BHX N H. S
AH OGP 28 22 GE 950 1 T8 B B 6 97 i A 1 38 1A
ATRE, APFREHMIN LS BT T H.S AR
G599 1T BE 1 AH 56 5% ) RLAIL ) L (H 55 16 PR 95 05 22 1)
MR A RS YR B3 — B 5 0E, JF AR T
MAPK/ERK DA &R0 A G 15 5 N RS
B8 K SRR A I 1 A DR )
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