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Investigation of the pathogenesis of senile osteoporosis from GH/IGF-1 axis and PI3K/Akt
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Abstract; The GH/IGF-1 axis and the PI3K/Akt pathway have important influence in osteoblast proliferation and differentiaiion,
but the mechanism of the PI3K/Akt pathway in osteoblasts is unclear. With aging, the gradual growth hormone deficiency and a
significant reduction in the number of osteoblasts cause the rate of bone resorption faster than that of bone formation in the process of
bone rebuilding, resulting in senile osteoporosis. GH/IGF-1 axis, a key factor in regulating the function of osteoblasts, has
important metabolic function in senile osteoporosis. Through IGF-1, GH directly or indirectly regulates the bone mass and promotes
the differentiation and proliferation of osteoblasts. At the same time, IGF-1 increases the number and activity of osteoblasts to
increase bone formation and bone growth, while inhibits osteoclast differentiation to reduce bone resorption. PI3K/Akt pathway has
a close relationship with bone metabolism and regulates the differentiation and proliferation of osteoblasts, but the specific target
remains to study further. This paper explores the pathogenesis of senile osteoporosis through discussing the relationship between GH/
IGF-1 axis and osteoblasts, between GH/IGF-1 axis and PI3K/Akt pathway, and between PI3K/ Akt pathway and osteoblasts. The
PI3K/ Akt pathway is activated by binding of GH and IGF-1 with their receptors. They are all closely related with the osteoblasts.
Weather the GH/IGF-1 axis has a role in osteoblasts through PI3K/Akt pathway and its influence to osteoporosis remains to be
studied deeply. ‘
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SRFEMBAALBRANE, EANBRRTEFE
AKEBEREET HRE T ZEANEE T, B
EERMEK AKEERYHE FEESIRPE
REAMEERRESEBLBER, BRWHEES
SEREREE LB LURETHAREE
( osteoblast, OB ) J& /b 5 8% & 4 i ( osteoclast, OC ) 4=
BB RE T W VBT R I RE R B E R
JB I ¥ AiE ( senile osteoporesis, OP) , 5 OB 43 4L E 4]
", MEFNBHREK EFAEELBER
OB £ FMBHRIELUL OC HTHWERKIRE,
HOBHOCHEMHZEAMNEGEAFEBRRENR
EYEPREFFEENEAY ., SHERHER
IERMBRAMEFTNEREREZ, £ KEE R
ZREPZ—, BEEFRWEM, RAGAHEK
B % (growth hormone, GH)/fE S EH A K H F-1
(insulin-like growth factor-1,IGF-1) Z# k= , 8 F
W OB AR EALZRT, REAREFE
RS FEE OPREFRBEMIEB T, GH M
IGF-1 455 A KB R V& , R et GH 7T & #4e #
OB W7 44k (B KEB S BiE i IGF-1 4t R HE]
#r B, BIFEY, %iE CH/IGF-1 & &
FEA PI3K/Akt i Bl Ras/Ral/MAPK B # " A&
3CEE M GH/IGF-1 815 PI3K/Akt i@ B IR T £
OP ) % fm L7 o

1 GH/IGF-1#5 OB

1.1 GH

GH £ ey il 36 1 BT 0 5 B hL 40 JO 20 90 ) B %6
R, BLA 191 M UEMOR & B IR R 45 RbE , BE SR
OB KT K AL M, EENETRAENE
FEE" . GH RISATF M= 4 M4 W IGF-1, 5 £ 5
F 41 60 55 B F B LA & 43 3 IGF-1, GH AT L
TR OB H 1858 A4k , 1L W] (6] £ #9i# 1, 1GF-1
{1234 OB Myt A 44k, GH EFI FHAL LW
GHR,IGF-1 5HZALS HEREAREDE, R
P KM E SRR B R AL, @526 OB 4Lk B
A B R B RS . TRV RE K B IGF-1
AT h0 OB 1% #: A s
1.2 [IGF-1

IGF-1 & —F {2 A KBk 8 % il 5 4 WA
3240 WS B0 7 AR HE OB S | 4040 A 40 S 2 i 7=
BB R, NTIfE BT . IGF-1 s
KBAK BHREMERENE M, EFEHEH,
IGF-1 i1 OB %% H 1 3% ¥ LA 0 & 2 B, W ) OC

S B BERYG REHBAEFTREY, XEHR
## 0, IGF-1 3425 OB M4 K AT 3R B8 i 4
EREr” SERTERERNTR S REE R
BiHAAE . 4 IGF-1 WA N, 0B MR L, B R
B, RH 0P, BFRLBIUEH, 5 IGF1 REZ
HEH/NRERHEREROREAREREERE
T BRETRE® ., £ L% OP BE,IGF-]
KRR KPS ERERBHNEREERKLE,
i3 A P9 IGF-1 #4535 K F 0 LA R R 3h 4
REFHAE"

1.3 GH/IGF-1 %4

GH/IGF-1 SifE A A E P B A EE MBI
i, X 4%l B 4EL 45 20 T B, UL AT, B T 440 O S 4
FAERFRKIER, 2 OB gk BRSMEREN X
BATATF ABEACBRBETE, €8 F
1,GH #1 IGF-1 ] LME ¥ B 8 WA 1 4 K B8R
BAERRE, ANERRENTR. KEFHYE
KA RBT I IE S , & I B0 K, R GH Z i
BRTLEREFEENEELE, REFERLZE OP
EZERERGEMESH",

OB R BHRM EENBMAM, AREERNE
B WAL, BANHHTEER, BEELR
B OC I 7EIH 8 X5, 4 Wt Y R R 1)
W, 43 A R AL B B R R R B HE
OB BT BB R ERAL, £+ W B 2R, B RFEY LT
ERFE. BESHENTHEEREYFRENX
G, OB IR T 8B B B B 0 18 5 40 , ZE 41 I
WY, SHREY AR RERET
Be, T A 40 A SRR B B AR T3k
SR Y T ERBE R R R L, B E TR
B K 40 A B R B AT R o

2 PI3K/Akt i# %5 GH/IGF-1 $#

2.1 PI3K/Akt 38 B

BB Bk WL 8% 3-8 &5 ( the phosphoinositide 3-
kinase , PI3K ) /& — % i F fifd 5 i) BE R BB, & A —
AKX TR E N 110x10° A48 40T 5 p110 F1—
ASHEXT 4T BB A 85x10° 98 15 WA p85, FEA Y
FHS MM EENEE T EBEEEENRETE
RSN EAARE L XEENESHRS BFEEN
Righa g™ afFamsk KR RH ME 2
o FREMmAEER " . Akt B—F2ZER/ FER
B8, 7R 4% & A B B (protein kinase, PKB) , & F 480
PTEEMBEE, HAK PBK ETHRESHAG Ak
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BB, T S A A B LRI
¥, Akt Fo 3k K TR IEE A R R T e 2 T
BHE PI3K/ Akt {5 538 B8 77 LR 7 24 40 M R 0 A
KA, TE N F RO AR S 5 R G, PIBK/ Akt f5
B B 4 R4 T OB K % 41 L L JR L4 A
SR A LR EEER
2.2 PI3K/AktERYE GH 4

£ % 4 OP th, PI3K/Akt {5 5 i }% #1 Ras/
MARK (Z S @M EEAT OB WA AT EER, &
B OB AK KB MEAMS LT EREEEEN
f45" . GH it JAK2 £+ S MBS 2 KK MR
H PRk (TRS-1 XF IRS-3) 0 B S ok L B 3-3
R (PI3K) 8 8 5 40 M 7 0 22 M B 1 8 B(JAK)
2 Akt HBE R, BIREM,GH S4 K HFH L
WO PI3K/ Akt 15538 B , 4% 3 40 MU A K FIM B, R
PR AR A RO TR B T MBS AL s

GHR R4 FRZEBHXKEAR , RAM I CHE.

YR, Mas CH 55 X BN — S REMEZHRMAX
Janus B(BE (JAK2) '™ Akt #9305 B K #i % GHR
ZHX JAKR NEE, HELIHMBHRACERD
caspase 3 HfE IR HEMMATED .
2.3 PI3K/Akt @5 IGF-1

KB K SNBFFEIE B, IGF-1 1 PI3K/Akt {5 5@
BEEA RS OB HLasE /11" . BIE PI3K i B
st R OB # H %Kik B A, A et IGF-1 7] LR
¥ OB B4 . T IGF-1 ¥i% PI3K/Akt {5238 &
A DLIE [ 8 95 BMP-2 R A ALP, BIEHIR K
B,IGF-1 WRA £ 5 NFEE PIBK/Ak {5 538 B M
Ras/MARK {553 %, 18 43 1k 3% 74 W K # F PI3K/
Akt EEEKEES ™ Hit OB 11 PI3K/Akt £ %
BRERELEBREAFTNHS TG, 45 OP
BENHR P ZHA,0P BFK OB i IGF-1
PI3K/Akt {5 S BB B BEEH . IGF-1 A H
¥ PI3K/Akt {5 5 3@ B, T ¥ % M % (1 mTORC1/
S6K1 BEAZ HF BB A B A3 46 s | ™,
o A S B 40 R L Yt T 5 e 2 B R T BB
M FI oL

3 PI3K/AktiE¥E OB

PI3K/Akt 15 2 i }& 1 Ras/MARK 1% € i B %5
BE#EH OB AL ThEE, (2 PI3BK/Akt ZiH%
OB HMLMEHBREMESHEFEBAMNE PO,
At EHAERNRITBEHBERWERHF, & PBK/
Akt EESHERHZL . AKT HELAE=ARIMHE

B (AKT1-3) B b £ B8/ HERELHME, Akl
A2 WERBEAEEENEA, B Ak2 ZRFIE
R OB LB B w™, Bk, AR,
PBK ZERATHHLZER/F AR (Ak)E
OB MMM AL WA OB EBP R EEER
R,

PBK/Ak (FERGEREEBRARNFEN
ZUHATER, SEREXLEED., EBAHM
OB, F &N FESETHBERME OB 7l
PBK/AKt EEEREHMARETRRFERNEM.
[l6} , PI3K/Akt {5 538 M 7E ¥ OB 43 4L ¥ 5 P W
MNETDEREREZTRNERLAEEEM. £ 0B
iR B H S B, PI3BK/ Akt 5 5 & B 5 HAE S
WM RMEKASHEH OB AR, i H PBK/
Akt {5558 B ¥OE T m OB 4446, Bk EEIE
BER, FEESHTELIEFEEBIE OB HH
PBK/Akt BHREH B RN, 1, PBK/
Akt AT 5 H M5 S @ B s B E R K L F A
OB, h I ERH L EFHK LTRSS PBK/Akt
FEEBEEHX, B P3BK/Akt i B {2 3 OB
WO TR MR S A0 fL B OB PI3K/Ake 8 %
MERE2k. OB it PBK/Akt {55 & B 4>
F %A AR OB B (A4 L F 454k, [ GH/
IGF-1 i —# ,PBK/Akt BRABRER I BREE
EfEH, 25 OB A 4.9 k. ENRKRY,
BE I /D B PI3K/Akt Z 5@ B0 LM #l Run2 i
S ALP FHMET L™ . HL PBK/AK 55
WESHEMAARKS LI BREEDMXN, B
F] Rapanmycin PH 7 PI3K/ Akt i & , BB 4 i 4 43
Z BB BE >, AR A, 88 2k SRR
B4, A S BRANEES .

4 NG

OP &L OB /55 OC A g N HF1E M AU B
7,5 OB L EYIM X, GH/IGF-1 #iEY 2 OB
W BRSHERENXRE T, SR AMEERH
V., PI3K/Akt@EBE{ER T OB 44L& F XF OP
HEZE W, P3K/Akt i iEi#id GH 1 IGF-1 4k
HF5HZALEGMBE, =& S5 OB FUMHX,
HR=%5 OB WX ARHBI Tt — £ Bith OP, My
PLF PI3K/Akt i @& BB 36 77 OP & B9 B 53 i #4
RZ— 13 FREEERRRSERTHE-SHER.
GH/IGF-1 BB %@ i PI3K/Akt & & 1/EFH F OB 3
Xt OP I RERBFABREMAFTTHRARR.
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