[ B b 225 2 22 40 B 2 i

2012 4F 539 % 6l

in the treatment of a lumbar primitive neuroectodermal
tumour. Case report and review of the literature. Clin Oncol
(R Coll Radiol ) , 2004, 16(5): 326-331.

[10] Ozdemir N, Usta G, Minoglu M. Primary primitive neuroecto-
dermal tumor of the lumbar extradural space. J Neurosurg Ped-
iatrics , 2008, 2(3): 215-221.

[11] Krasin MJ, Rodriguez-Galindo C, Billups CA, et al. Defini-
tive irradiation in multidisciplinary management of localized E-
wing sarcoma family of tumors in pediatric patients : outcome
and prognostic factors. Int J Radiat Oncol Biol Phys, 2004 ,
60(3):830-838.

[12] Albrecht CF, Weiss E, Schulz-Schaeffer W], et al. Primary
intraspinal primitive neu roectodermal tumor ; report of two ca-

ses and review of the literature. J Neurooncol, 2003, 61 .

113-120.

[13] Nutman A, Postovsky S, Zaidman I, et al. Primary intraspi-
nal primitive neuroectodermal tumor treated with autologous
stem cell transplantation ; case report and review of the litera-
ture. Pediatr Hematol Oncol, 2007, 24 (1) . 53-61.

[14] Louis DN, Ohgaki H, Wiestler OD, et al. WHO Classiica-
tion of Tumours of the Central Nervous System. Acta Neuro-
pathol , 2007, 114(2) : 97-109.

[15] RER,®KE, B IE, % APEshd & o
T HE 2 RE5E B PR RO DRI R . IR B 220 o 2 b
Bl g, 2010, 37(4) : 374-376.

[16] RIGR, % T, Wi %, 5. DNEPs 76 8t I 75 4 B i
15 T A o i 8 Al B R SC B B i 0 4 i 2 AN B A
Jea, 2009, 36(6): 487-491.

RAF/MEK/ERK ESBESEFBAENXR

RE &R

LAAR FR
TR E S IR G ERAY 2P =4 L0k AR

221002

& O ORR R TR D PR L B SR P 40 WA T A AT o T AR IR 1 S e L R O Y T R 1 B 9 A 4R vh e LU B A
D7 T s (D 2 A R IR Je Jak DRL 3800 AR A0 ) 2 R oy R gt O TR Y PL R 4 N {5 B R S UL Y 5 . ok, Ral/ MEK/ERK
135538 I O R R R B ) B8 %2 2 — . Raf/ MEK/ ERK 538 8% 75 35 1k 2 B2 b 2 (5 SF 0, 42 o 4 ik 2
K AMERATE . %055 8 I AR E 5 A2 L R R DR A AL R R IR IR . Ral/ MEK/ ERK {5 538 s 78 3 14 i
P I 7 AR TP A €, I R T 05 98T R 4R AL W REME . AR SCX) Rafl/ MEK/ERK 55 5 fi% 70 28 04 i 9 7= A= 19 46 T, 1T

fiti FCAR Sy 2B A ORE 9 T 1905 16 7 BAR BT 20 — 2ok
K ) : Raf 5 3 (IR 5 5 5 1 %

VAP i R B 8 AR G DL B MR, 24
MR 15% ~20% Zifi o XS R Z 2R, 5
i VR R E o WA A S, T At A1 8 R e A 408 25
L4 7y Vb S RERRe 08 2 B BU™ O RO . R AE
St ) 92 56 VAl R A TR BOM R P 9 2 1 AL
it 0 Dy g R R LR R B . R, 1 S
55 05 0 A R A A R A A R BEJE i
T, Raf/ MEK/ ERK {5 538 % & 40 i A= 1< | 39 78 A A
719 £ 2@ A, 10X ot R A PR <1 1 1 5 B A B,
TEMRE P E R A AR R AE R . S ILA RN
PR 045 T R R 1 R LA C 0 BR T Raf/

Wi HHE:2012 -09 -15;&E B #2012 - 11 - 22

MEK/ ERK {% 538 }% , PI3K/ Akt {523 Bt 0 & 3
SRR R 0 A PL A O, HAS T2, 1
Raf/ MEK/ ERK 1% 2 38 % fl PI3K/ Akt {5 i@ I &
TR B [ 4 AT R 4 BE 2 A R R B
1 Raf/MEK/ERK {ES&&
1.1 MAPK B & i

22 RGO B ( MAPK ) GGk 2 bl 22
TR I3 2 TR Ve 2H N, G A B Ak A i Ah oy 1 A K
FSEN NN IR o | DN SR a1 AN [
EREECTE N DR T W | B2 e (1 P D1 DR 7
— H 3R W] MAPK 9 8k 2 i J He b 3iE g 3l + 5= 5

YEZ BN (1984 —) I8 Wi AR B BRI, WFFE 5 1) - TERARIRT Y 1= 28
BIAEE : WA (1968 - ), I3, BIER, AR R I B i 2SRRI 24T, B2 e BP0 1] - T PR IR f i PR AN 6l



Journal of International Neurology and Neurosurgery 2012,39(6)

VLS A 2 N R A b R R RN
N2 MAPK 2% I )2 2 K& ARk, L a
ERK1 F1 ERK2, C-jun N-£ % i B ( JNK1, JNK2,
JNK3),p38s (p38a,b.c.d)fl ERK5, H 1  ERKI1
# ERK2 (ERK1/2) J& 5 % W1 , ftb £ RAF/MEK/
ERK {55 i L 1T X#AEM. &4, TILA
Raf/MEK/ERK1/2 JEY E Wi E N4l B 22 E M
I A 0 L W R A T
1.2 #@#4HE Fi#iE Raf/ MEK/ERK

JL A 5 1 25 RO 6] B R, a0 2R KR Gy
R, DL K i 9 12 i0F 4 it , 38 4 Raf/ MEK/ERK
fFoEB kY EfRRE . — BRI T, REHX
A ] YRy ) TR A R R T, O 3 o RS G R R BT
MM (RTK) Z &, 4 RTK-Grb2-S0S {5 54l
W&, B 22 0E Ras /N GTP fiff, K2y 20% s TH £ Y
NS e v DL S S I QS U BRI . — ELUTE
Ras 19 T) BEAE Ry — 1> 6 2 4% 38 3 55 2% 1 1 45 45 Raf
Wl HE5RE, eIl R HEY MG Raf,
Raf i [ A-Raf , B-Raf fil C-Raf (if #{ Bk Raf-1) ]
JEA SRR 22 R/ O A R WO 2 — K
W o ALATTBR R A S S 5 — i R B R L K
156 5 N7 > T MEK1 /2, DTG 7E 3036 ERK1/2,
U, fE— A F AL MAPK 2 B ) B, Bk B
MEK1/2 5 ERK1/2 3%k,
2 Raf/MEK/ERK ESEBAEFRBEPINRLR
.l

— R AW IR O R 0 Al {5 S 0 % (H
TR R 0 & B R AR R R B AT AR AN T B
Raf/ MEK/ ERK {5 5 il % & 5 & % 7 A 19 5 B Jd
B%, WALHE PI3K/AKT 3@ % . SR, — 5 5% 7w
e 3 A B h B-RAF 5 R 8 AR AR 0 % A 48 50 f
R B HA — i G ) R M R AR IR B-RAF 3t
R 575, 50 1) i) 3 4 B 98 O b 4 45 25 491 T )y g 1k
e A IR A 25 il 4 s TR RE Ok R T R R R
I Tz M BF S GH3 4 i, JiF 52 Raf/ MEK/
ERK {55 & 12 B R 5 41 i 4= K Al GH Rk A 6,
F 5% % B , MAPK J& GH3 4 ifg 3 5% +h CXCL12/CX-
CR4 P& H i 4l s N A BT, B 7E GH A K fi 43 i
Hhopg ke % OB 'Y L S TE gT &k Wl i
EGF/EGFR i # 3 2k 1L 75 175 5 i 7L & mRNA K F
I A L P By e o N P R e E N R
MEEZR (REARKREFRHIA) . AU xR
B, 5 AE 8 B R iE RN i3 ERK (5 5 & R

40 A -6 O 9% uE S5 4 GH3 41 fig b il 3% GH 11
Feak, X AP AE FH 29 MAPK F1 P38 il 1) 58 4
W, T UESCAY GPCRs ¥4I 52 Wi 38 4 J 0 40 Jif A
2400 & P i ERKL/2 I '™ o AR 4 X — 4%
W, CUEM7E & BN 2 W G & 1 il GPCRs
Ao [ RE ML, GHOBR IR Y ERK1/2 3% 4 Al
W AEKBERBME LA, X UJLTFEet &
F A C (PKC) BH . GHRP-6 (3% PKC, 4k J5
B2 1k 1 cAMP 2 N Je 4 45 &5 8 1 ( CREB) f 4B K
WE(GH) 2w, B M ANEE R E W&
Z & (GHSR) #5376 1E & /Y 5 4 20 i A8 KR B
L MAERK R, B AE R RO R E b, AT O R
RUBAE N —FP KSR GHSR NI Be & . I, 4R
K2/ GHSR il € B 5 DA J2 55 = A~ 0 37 38 19 A= KB
ZRE N B, 5 T R IR B R e LR A A e
PEHED 2K R K R B UK (GHRP) 2548 ol
GHSR P {& , SR J5 4 S Wk 5 W C (PLC) FOWLEE 1,4,
S-SRI (IP3) & 8, Bl 5 BT B Tk A 1 5 1 i
(DAG) i ¥ i C( PKC) 9 15 fb — A2 0 cAMP
{59, Ak, Raf 5 PKC f4 Zh RE AH & PE 1 77 12 4+
. cAMP/PKA Hi IP3/PKC J& 7E 1F & 3 {4 44 s Fi
1A 95 20 B P LE RO RT Sl B . cAMP 2
PKA 1% 46 50, 3l o i 8 B2 A A il (AC) By R AR
Flo Garcia %, 3F B 41 i cAMP/PKA J& % AT fig 4
PKC L& P o i1 % 3 AC/ cAMP/ PKA 2 K 2
B WERE B B, J2 08 A ) GHSR 52
B, X LEHESE K W) PKA A1 PKC 2 (8] 76 By 98 95 4>
FEAF T FE A BIE, R, A A AL
X P %A% 22 8] Y BB B f o A s

M2, MR Raf/ MEK/ERK i §% Ll & iF 2 &L H
M2 25 5 P 2% v R4 T B E L i — D F o 2
BYITFEBE YR ZE 5B ENEER
Ji 968 1) & o AL A o
3 EERHDHF

2 Tl N 296 0 1 2k 8 P Ve B R R AR R IR T
W) S K R R, 2 51 R X R R TE 2
ol N 20 M g 1 0F — 28 R R I IR K 30 9 B K
MR, 7E X SE A Ras | Raf A1 MEK 3¢ i 15 21 18
KM, AR KRB F & W T 403 L& & /) Raf/
MEK / ERK 2% 3t 52 7 8 3 5 728 1 4 2520

Aad, 3% s 65 U Ras | Raf #1041 0] i1 MEK 41
il 790, B A A 57 % R #E ) RAF/ MEK/ ERK
G S RE, 0 L AR R I AR R Bl S A A

. 574 -



[l P 4t 228 95 = M 22 A1 Bk 2% A AR

2012 4F 539 % 6l

RO AT M AT PR O B . Rt TR I K O R
R 5 T A R R i T SR U A R0 R A R R 1 Y
B — A I A B H PR AR AR 55
3.1 “HIER"HMEAFBNEEEAR

FER OB 2 E A, 0 RAS AR R W
(KSR) Al KSR 3% 5 F A9 % #2 {& ( CNK) 1y “ i 32
BE” A VR AT AR S W AE BB IT MR AR 0 O — A BE
5, BEAL, HE 4R 38, KSR Thﬂﬂlﬁﬁ”’i%ﬁéﬂﬂﬂ’@ﬁim
A I 2 ok A

14 -3 -3 EH,JLA &3 RAF/MEK/ERK
PR N, T 2 AR PR B —Fh k. &%
Fh14 -3 —3D & (RPN C 8T &, AR BRI
TN T WS i, R, 14 -3 -3 & 840 b Pt b g
VI R B E B2 TR R SR, 7 2 R IR
AP L 14 -3 = 3 A AR S5 B 1k i B R =
W, et — LA, IR ERAERIMEEMUY
1 22 B i 57 A B 3 39036 77 3% 2 B Rg L H G NFPAs 2%
R BRI R 25, SOM230, B A ) Id 1Y ¥4 18
AIT A B R R B B R S TS R o W R
4 £

HEHE H 1 r 500 W] B 2= 5 1 R MR 0 & A L
il F A5 5 % 08 B% , B4R RAF / MEK / ERK {55
I % E VT4 LAY 1 B A3 A AR TS R R O 1
YERT, TE S 2 W15 5 I 4% 1 3 ' 0 3 44 i 9 1)
Az, A U0 2 e 0 A DG PR I A G I A A B AR 4
B E S o LA VR B0 02, R 2, 2 A0 BB A G

EI’JE E’JfZﬁLE%EPE’M"FFH?FTﬁﬁE?ﬁE’JHFﬁ,

%LE’J/J\%? RNA ﬂﬁ%?ﬁﬁ'ﬁfﬁﬁi%‘% E’JﬁiéE =
e — L83 A B9 & B, B, g0 A 8 A B
D1, SRGm 5, p1S SR pls S 1 S0
Fi HMGA 2" 15 1 At 24 09 1 fi J88 8 1 3 T 1A AR HE 72
NFPAs %553 b o PR, 76 AR Ok 57 225 — 45 1Y 1 50
N AT I 46 {5 5 e 3 % A9 AL o R T A 200 A
TE DIRE , R 1 2 o 3 75 AU AT] A T AR TR S A 9 AL
SRR

2 % X #
[1] Melmed S. Update in pituitary disease.
Metab, 2008, 93(2) : 331-338.
[2] Dworakowska D, Wlodek E, Leontiou CA, et al.
of RAF/MEK/ERK and PI3 K/ AKT/mTOR pathways in pi-

J Clin Endocrinol

Activation

tuitary adenomas and their effects on downstream effectors.

2009, 16(4): 1329-1338.

Endocr Relat Cancer ,

(3]

(5]

[6]

(8]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

- 575 -

Carracedo A, Pandolfi PP. The PTEN-PI 3K pathway: of
feedbacks and cross - talks. 2008, 27 (41) .

5527-5541.
Carracedo A, Ma L, Teruya-Feldstein J,

Onco - gene ,
et al. Inhibition of
mTORC1 leads to MAPK pathway activation through a PI3 K-
dependent feedback loop in human cancer. J Clin Invest,
2008, 118(9): 3065-3074.

Gulmann C, Sheehan KM, Conroy RM,

et al. Quantitative

cell signalling analysis reveals downregulation of MAPK path-

way activation in colorectal cancer. ] Pathol, 2009, 218
(4):514-519.
Kim EK, Choi EJ. Pathological roles of MAPK signaling path-

ways in human diseases. Biochim Biophys Acta, 2010,
1802(4) : 396-405.

Wagner EF , Nebreda AR. Signal integration by JNK and p38
MAPK pathways in cancer development. Nat Rev Cancer,
2009, 9(8): 537-549.

Zhao G, Zhao H, Tu L, et al. Effects and mechanism of
irhesartan on tubulointerstitial fibrosis in 5/6 nephrectomized
rats. J Huazhong Univ Sci Technol Med Sci, 2010, 30
(1).48-54.

LuJ, Lul, CaY, p38 MAPK regulates Th2 cyto-

et al.
kines release in PBMCs in allergic rhinitis rats. J Huazhong
Univ Sci Technol Med Sci, 2010, 30(2) . 222-225.
Cakir M, Grossman AB. Targeting MAPK ( Ras/ERK) and
PI3 K/ Akt pathways in pituitary tumorigenesis.
2009, 13(9): 1121-1134.
Dworakowska D, Grossman AB. The pathophysiology of pitui-
Clin Endocrinol Metab ,

Expert Opin
Ther Targets ,
tary adenomas. Best Pract Res
2009, 23(5): 525-541.

Lee Y, Kim JM, Lee EJ. Functional expression of CXCR4
CXCL12 activates GH gene , GH production

J Endocrinol ,

in somatotrophs ;

and secretion, and cellular proliferation.

2008, 199(2): 191-199.
Vlotides G, Siegel E, Donangelo I, et al. Rat prolactinoma
cell growth regulation by epidermal growth factor receptor lig-
ands. Cancer Res, 2008, 68 (15): 6377-6386.
Cervantes D, Crosby C, Xiang Y. Arrestin orchestrates crosstalk

between G protein - coupled receptors to modulate the spatiotempo-

ral activation of ERK MAPK. Circ Res, 2010, 106(1) ;: 79-
88.

Lania A, Spada A. G-protein and signalling in pituitary
tumours. Horm Res, 2009, 71 ( Suppl 2) : 95-100.

Tian C, Ye F, Xu T, et al. GHRP-6 induces CREB phos-
phorylation and growth hormone secretion via a protein kinase
Csigma - dependent pathway in GH3 cells. J Huazhong Univ
Sci Technol Med Sci, 2010, 30(2) . 183-187.

Xu T, Ye F, Wang B,

et al. Elevation of growth hormone

secretagogue receptor type la mRNA expression in human



Journal of International Neurology and Neurosurgery 2012,39(6)

growth hormone - secreting pituitary adenoma harboring G pro-
tein alpha subunit mutation. Neuro Endocrinol Lett, 2010,
31(1): 147-154.

[ 18] Hamid T, Malik MT, Millar RP, et al. Protein kinase A
serves as a primary pathway in activation of Nur77 expression
by gonadotropin - releasing hormone in the LbetaT2 mouse pitu-
itary gonadotroph tumor cell line. Int J Oncol, 2008, 33
(5):1055-1064.

[19] Sebolt-Leopold JS. Advances in the development of cancer
therapeutics directed against the RAS -mitogen -activated pro-
tein kinase pathway. Clin Cancer Res, 2008, 14 (12) .
3651-3656.

[20] Zhang J, Yang PL, Gray NS. Targeting cancer with small
molecule kinase inhibitors. Nat Rev Cancer, 2009, 9(1) :
28-39.

[21] Stoeger SM, Cowan KH. Characterization of kinase suppressor
of Ras-1 expression and anticancer drug sensitivity in human

cancer cell lines. Cancer Chemother Pharmacol , 2009, 63

(5):807-818.

[22] Cao W, Yang X, Zhou J, et al. Targeting 14-3-3 protein , di-
fopein induces apoptosis of human glioma cells and suppresses
tumor growth in mice. Apoptosis, 2010, 15(2) . 230-241.

[23] Yang X, Cao W, Zhou J, et al. 14-3-3zeta positive ex-
pression is associated with a poor prognosis in patients with
glioblastoma. Neurosurgery, 2011, 68 (4) . 932-938.

[24] Colao A, Petersenn S, Newell-Price J, et al. A 12-month
phase 3 study of pasireotide in Cushing’ s disease. N. Engl.
J. Med, 2012, 366(10), 914-924.

[25] Shi X, Tao B, He H,et al. MicroRNAs-based network : a
novel therapeuticagent in pituitary adenoma. Med Hypotheses ,
2012, 78(3): 380-384.

[26 ] Chesnokova V, Zonis S, Zhou C et al. Lineage-specific re-
straint of pituitary gonadotroph cell adenoma growth. PLoS
One, 2011, 25; 6(3) :e17924.

[27] KE VGEAB. SITBERERD A2 58 AN EFR
LGSR, 2012, 39 (1) : 101-103.

MicroRNA let-7 5§ HMGA2 ZEERRERNEEXZ

o A 0

LGN EFRAE LS, T BN
2. MM BB W B BOAR 22 58 A, T 3

AR FR
221002
221002

W T B EEN A2 (high mobility group A2, HMGA2) & —FAE B AR B E N, S 5% 3 MU RIEIR K & % 4&
BT R R ik 57 22 NSRRI A0 A A A e T 56 o WP SR R W) HMGA2 3 A g 05 5 T (AR (R 8 1 400 Ao/
Fo Let-7 Ji microRNA ZEW MY BB 2 — , IR A= BT 00 T A5 477 WLPY IR J8 L 200 MR B R 22 DR300 35 5%, () I o ] LA 3
924 M0 S 39 RO B Bl RAS , CDC25a ,cyclinD ., Let-7 §2k SAG K 35 J5 3 80 HMGA2 3 3k, M 51 & 26 1K 98 45 2 Fib 26 i
A o ARSOK T let-7 5 HMGA2 (4 AR HL G 28 KB A0 28 A 96 19 5% i i — 27 o

X 217 : MicroRNA let-7 ; HMGA?2 ; & 14 Jif /5

HMGAs 2 — /Ny FARHER RO R EAR
%, HMGA % 1% i & 51 £ 4% HMGAla, HMGA1bD
HMGAlc fl HMGA2 , ¥ & 4 = 4> N 3 < AT-4° Ji&
J¥ X — S5 A e AT AT R e & 4 B Y DNA
s A AT [ A, 9 A R A A Bk R
TR RN T A BR T AT-# X4 Z 5h, HMGA
FW GRS — D RYE R, XA aExt H A -

Wfs HHA:2012 - 10 -30; &[] B #2012 -12 - 17

K 120 AE AR R R R TR R R AR B AR
U HMGA2 J 20 [H 20 80 4F fQ K B & BLIY , fif
T 12 SREAKE q15 K, 58 S DB T4 4
W& T, KEZ R 10kb, HMGA2 & 1138 # {18 IF
4 I 3 2 3, 1E H B0 2 20 LR R AR B, X
WML AERKMAE FEE ELWIER. HMGA2
EAZS5HFZAEY A AR, WE R KR

YEE B BN (1983 - ), 53 2SR5 A, P50 1] A9 (4 AL
BIEE LA (1968 - ), 53, BIHHE, IR B2 M Be i 2SRRI AT, B e e BIF 5 5 1o « I A ) s PR A 6l

- 576 -



