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The potential role of keratinocyte growth factor-2 on high

altitude pulmonary edema
She Jun, Song yuanlin, Li Huayin, Zhang Xin, Hong qunying, Zhu Lei
(Department of Pulmonary Medicine, Zhongshan Hospital, Fudan University)
Abstract: High altitude pulmonary edema (HAPE) is potentially fatal altitude illness affecting
non-acclimatized individuals develops in rapidly ascending above 3000m. So far there is no
effective prophylactic treatment against HAPE. The therapeutics of HAPE in clinic are not work
well and some of them have large side effects. Keratinocyte growth factor (KGF) -2 has been
shown to reduce alveolar epithelium and capillary endothelium stress failure, avoid the collapse of
the cytoskeleton, promote the lung water transport, against the oxidative stress and maintenance
the alveolar surfactant homeostasis. The pretreatment with KGF-2 might be a new promising to
HAPE.

Key words: high altitude pulmonary edema; Keratinocyte growth factor-2; alveolar epithelium and
capillary endothelium stress failure

0 5%

R KB Chigh altitude pulmonary edema, HAPE) 8% & AE7E Ll it N\ g4k ik
3000 K HBIX (1) {g e NFE, 2RI BRI A 30 s i PR IR R — b ol A= i R [ 1
2]-HAPE KI5 N 1%-2%, (B4 SCERIRIE L) 75% 10 155 NN = R 5 vl BT I R R 30,
BEE T, WA A SIS, $E7R ] B DA F(E MU AN IG In[2]. 3% E H i e
J o X G2 P e 34 4000 DK UL L, A ETHIARM 1/6, & HAPE R KEX . THK

PEEBIT A, EL USRI N BRI N, HAPE &% R RTa W BT . mies Ebr b
5= X% HAPE [E TR 2590, Bt AW AB R 25 W AR A L, BRI 45K KGF-2 7 HAPE
IR Fe st A — 2k
1. HAPE HIRFRHLE
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HAPE R4S s EARA G H @ B SS, HAJmILH AR S E 8, T KA
IR G =yt S ) i =) AT eas) 1 I =0 s €= S e A e A L = e A o2
GO o QN =SB P S i A T K= = s T R F R S U R St IR s
ANBESE A AR HAPE 1K ([3].

1995 4, West 55 [4]38 i 8 ikt 45 R A 0 30T 6 248 10787 A g 2 BB A =G I B o ) I 222
120 B AN A S B3 N it v 1 S AR, DN B IV MO Y E HAPE s HH AR A B it
TR o FRAT T KR AE R IR A & BT ER B[S, 6], TEALIEIR 4700 K, 4T
AV BHE ), JRIERIAME BTG T RIS R £ 4 I H A I e A 7 e
FLEE N ANOCE A IS P9 B2 40 AR B0, T Lo 6 b ot 200 o % e J R D 2R 2, 8 4 it -
BN IS BRSO (alveolocapillary barrier stress failure) £ HAPE [ &0 A HEAEH .
W BN ] B C0 R AN B 2L 300G, I AR TE BRIEAS 7], 2 B B RN R I )
KA
2. KGF-2 M FpiE 5

145 bR Bk =0 HAPE HIA IR 254, —SCHTIRIRINZY, W AT
T LA 5K A0 A LS PRI 30 bk He s 8 R o 3R a2 SORE BRI 7 (R E s B -2 il ) b i
ENaC RAE MK, EATAMNENER K, B —[1]. BREiMEE —Mamis 25
T HAPE %00, #Hrim RILA bR R etk 22 R - AL AE K B (keratinocyte growth
factor, KGF) -2 L 4EAE KT (FGF) FKIRHI—51, X4 FGF10, S4EAKHT 3%
{A&(FGFR)2-11Ib #l FGFRI-IIIb A &35 M /), 28 #& 1NN, KGF-2 #1 KGF (FGF7) s
AVERNLHIAEAEE SR HANS, 9] Tl (2R bR IG A, BE 405, 815240 a) o A O ar
W BERR, BRI N B R, HUGE SRS AR SRR [10, 11, 12, 13]. FRATH
W9t E7R, KGF-2 f£ HAPE KA K i R e S R R, BRI Bl G il .- B 48 1.
EERIOER[14], LA A KGF-2 1697 HAPE 97 RO LHIME SR AN o
2.1 4B R Ak B

AT, ARSEAT AT b SR A B 0 B 28 855 e AN 40 B T e A ot o IR 2R B e, 2
ERINEIREN F-UEhEAY (actin filament) Al a -fEIG4E5E A (spectrin) [ LR, {H
BEE KA RIS, F-actin filament A1 a -spectrin W1 %¢ (disruption) F1MZ (clumping) 2 ¥H 2k
(1570 [RJERF, Jili v - =5 4 ofn o e = S8 ey 6 b R R I 1A B 40 st R B %422 (adherens
junction,AJ) FE%EH(tight junction, TN ER IR B —7H Y actin E#z:, fR%F
AHRERE, 7 AR A S AR S B . (RA MR R A IR I B BB T E
[T = ST = g - R S /i I3 LTI B £ 1B B U £ (P
VE-cadherin/p120-catenin complex FIfffh, @FEMER S, TFEHFEIIAE. KGF n4EkF B
AN AR 5E % (integrity) A2 745 (homeostasis)[16]. ‘EiEid 5 FGFR1 1 FGFR2 454,
PTTMAIT R . FATHEN KGF-2 7] et A ZAUEA .

S AA RT S2 Me T B[R] R 1 AN S T IE TE ANIE TE  (epithelial sodium channel, ENaC) 1 K %%

(Na/K-ATPase) HIFRIE[15]. IXLEH TIHIE/E RS 7iliE (CFTR) M2 5T, Wi a0
iaff b S8 2 (BB 22, T At 7K 48 85 4 R R 40 At 8] R B 322 422 0 5 85 i 422 1 A 3k N 1]
J, B IR 2 B G AR A [17]. S PTFCUESE, AQP-5 AT i#5 4H A A2 fifd (] 32 42 )
IKEE IR [18]. 24 AQP-5 ZERI IR 5, MUKz e /1B, B4R &S,
: occludin F1 claudins FIE KA T FATCHBFTCIEDE, AQPS-/-H:F 5Bk /N R 5 B 4= 1Y
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i 5 SR A & AE[19]. FRATHEN HAPE fiiv63- 75 40 1L /E5 5 7 35 8 0 1) % 26 ] R 5 4 g
HE, M ADERA R IR RIA M A, il b R KB IE (aquaporin, AQP)-5 F1-E4H Il
B AQP-1 X /K iz iR 2 V1A % .

2.2 EA BN R [ IE YR R

R A PT 0E £6 ST AR A BBUBAH L) (O2 sensing mechanism) ,— 254 B 5 F (02-) il H202
S A 2 PR TR T B B A, 1T ARG SR S A 2R S N T AR, R AR T T E
PR IFAT B A S S LB IyE 4% (reactive oxygen species, ROS) , HAMAERK S 5E
G4 3[20]. HAPE &M ICEMCE T Ht4i4%, FreA#Ell ROS 25 HAPE (K #i. ROS
RIS BT IE , a0 AR KIE B A R ) Na/K-ATPase, 18id 5 ROS FHEUE ) PKC-

CAERT, 02 Pt 25 S0 290 [ Bt ke S B P 7 A e [20]

AR EAUL ARSI AEC B IR, RIS MY /i gd /b, A0 I A i 4H 25
FEYERIN . BEARRN, TS KGF IRl AEC 364, INssR G PEY) R il 12 i
HE/K P, DGENAGE, BACMEREEEME[21], (A EFARM A, I KGF HRH
S 35 TR R b 0T B G A R0 R THD 9 P R A e T YA YT SR TS M R Bh &P (surfactant
homeostasis) Kk AMMIIAT:, Ml P §ES p53, Bax 1 Bel-X A J[22],

2.3 HRHESRE

PI3K (phosphatidylinositol 3-kinase) F1'Ef¥] T ilF 23 7 AKT (serine-threonine protein
kinase) 415 S IE M MAAEAME 00 HE E 3 ZAEH . Sk Mt Son23, 24],
RE KK T (GF) 8L B = PRI 8 524K (tyrosine kinase receptors, TKR) 1 G & H
EZRAEE S, WS PBK/AKT, BHIEAME T —#&iAh, P13K g2 2l
il A R . TCTE PR PRS—P1lo BA WS EAEIE T M b, S5A0E MM{E 5 3#UE . PI3K
AT g — MRS B B S R IR R R AR K R s Rk B R A EAE A
51 T B AR G AR T A I - 3 — R BT Ras A PIO E4E45 4, S8 P13K K351k . PI3K
WO S, EUMORE FAE RS (518 PIPa, PIPa 540N &4 PH SiMIE1E SHE A Akt
OB R JU U A4 45 14 5 1 388 (phosphoinositide dependent kinase-1, PDK1)45 4, {f# PDKI
Rk Akt 2 111 Ser308 S350 Akt (K354 . AKT J&— X 20 T B8N 60 000 2258 / 75
TR, A8 E BRI Z RS T, R T IR ) Rk R R R T IR R R IA, (2
AR AEG o AT R[18]: AKT BEIH 1555 % K NF- x B fll Bel-2. NF-x B 5¥FZ 41l
R AAEKEF 5. BTREFAA L. EFEIREST, NF-xBERBEHSER
PIHIR T I- k B G5 A LRI E . AKT BEIE BB AL I0E IKK(1- B ), 6 1- x B [4f#,
T4& NF— x B AL BN 40 % N 755 H BRI 3R IL - AKTIKK X473 1 - © B B&f#F1 NF- « B
PIE & T 10 . RIS, AKT i8R BB R0 2 T8 (1 Bad R 3E4H 4= 7 - Bad /& ECI-2
FEF I — BT EA, B SIS Bel-2 Al Bel-K 25 418HF 1T, AKT @il Raf-1
H1 P6SPAK KHEE 1k Bad 1 Serl36 firbk%:, {# Bad 5MIirHH) 14-3-3 F A4S, ff Bel-2
aY Bel-XI R E P4 T- 1 oh e . Ak PI3BK-AKT A 82 5 HAPE J5 842 B FE A 4%

Ak, W5t R, FGF10 n]i@ik FGF10-FGFR2b-Sprouty 15 538 %, % fiti T-/4HL 2 i o
AR it i 7% T AN 3E 41 LT A8 S 45497, H H. Sprouty 3 K 5 I8 §e 7 ) 15t 15 FGF (55,
TGRS AR FRUR T B25]. REAIEREAS BT HRINEL, k54, {H HAPE
5| A )M - B T o A 5 e I o o A YR T A A O e PR AE R R I RE 7T (MR T A
%), 1 FGF10 K& T/4H41 B I ThRE[26], & K DNA 35 55 A4 i H bk sk 2 S04 o 45
i BRI T AR TR . MAITER 2 — RYVEBRRP LS, H g g 222yt
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fith, Rho-Rho ¥ ok 1 5 40 M 4 B 22 85 SR A RS I “ 0 7107 At sl
FRM, HREANES, BRANEEREE TR, MEBEERAFRMRAESE. 1 AQPs AJ
FIH B R AR A R A i SR T, RABE HiA5[27].

2% LRTR, HAPE BIRIAALH], GRG0 M P B AN b fe Mooty 4 SR 3506
I 7R R B, 48 ) E S RO R SR T Vs PR T R A 5 7 T, BT AR KGF-2 1] B [ T By
TER, MRS T, N HAPE FIEIT R ¥ A H.
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