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Analysis of the relationship between Rab protein and osteoporosis
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Abstract: With the continuous advancement of the aging process in the population, the incidence of osteoporosis is getting higher

and higher. Rab protein is a kind of small molecule protein with special biological activity, which is widely expressed in eukaryotic

cells. The exosomes secreted by bone marrow mesenchymal stem cells can carry Rab protein, and can transport it to the target to

play its unique biological role, Resultsing in the regulation of the occurrence and development of osteoporosis. Based on recent

national and international literature research, this article summarizes the link between Rab protein and osteoporosis and provides new

research directions for the prevention and treatment of osteoporosis.
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F B AT R EA T 25 P XA E A B
WizEERL NEZLNEMN. B8 £ GTP A
GDP 25 5 REE N TIF K, 45 CTP 45 & it
“IF7,4 5 GDP 55 “ %7, Rab EBEBIN N Z
4 asbrid, A Rab 8 W 40 i N 5z gy A [\
Y5, Rab 85 5 4 75 22 90 i3 A A0 WA TR B 5 5E 1)
Feiz AR AR AE YR . BB R
+ 48 fii ( bone marrow mesenchymal stem cells,
BMSCs ) & B A2 09 M 540 il , /5 R AEIE -5 R 20
AE Hh 4y T A (0, SR Ak ) BE B Bk I 2
PR AN K e Y E B R . BMSCs BR T BB EL #4501k
JRE AN, Y R (AN R 6 RS RAEAE
B 7 1 B AT 4 20 B K B 145 ) BB R A
HE R R A0 A A e A R AR R BE DT, LR 2
BMSCs 733 By 51 i K ( exosome , Exo ) B A7 #5747 I 40
A= 1% B a0 2 F B L /N T RNA  Rab 5 1 %55
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Ii) iz i B A K P AE W) 22 DI RE . PR L TT M, BMSCs
T e A 1 A A I R A MO R A T B A A
WAL, H AW A SRR Y R #E 5 H o) 0B B0 A1 WA A b 4
W HY) Rab A VIASC, L, A0 Rab 05
B RGN AE 5C R OO 9 2 AR — 20k

1 BFRBARE R & L E

B BB AME R BT 20 R R M (25 E BB
PARE F1 & 4 BB T 5 M AE ) L 28 R IR AR B P =R
K. SIRERFRMM T ERKRRNESR, IFEH
B AR B A HL ) BB B R e B i, (EAE AT
PR Bl B0 U ( BMIL) T B, B WROSC 8% i R T A 2
HRT LA | b I AN 0 M I, AT S B
BLAAAE B9 & A2 o BT S0 R B, O IR 45 (0 H 2
F)I KGR T[40 TGF-13 | [ 40 i 4 5 i
FEISEA T (TNF) & TRy 4> s
ERFH G HREA R ARG, Hf, %
0 H BB AR B9 PR A S R R IJU O L, MR A
it ER A3 00 B8 B 40 B L oAk, 30 B A
TP, DA A 4 e P R el TR R R R P
#ro ARGE A CH A E ER (RO
FREE B g T 26 &4 B BB M k0w 0y )™ AR
i, R, A A T B S A R (oxidative
stress, OS ) A1 K i 2 4 & 5 & W M IE
( postmenopausal osteoporosis, PMOP ) i) 8 & % 5 ¥
il A IR By Rl T A OCH L HEE A
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2.1 Rab#HH

Rab & [ J& /) GTP §§J8 Ras ¥ K W&, & — 1
Rab £ B #5F 57 b 2375 16 72 ) 40 fE ) 22 3z 4 i A
IFi) SV 400 JH 9 485 4 b, O k4 S R 9 R AR
HZHME ) 2 E — R0 TEA 20~27 kDa
Z A By /NGy F- Rab 25 1, OB GTP B B — 28 /1
GTP fig, firA Rab & H 1Y 3t [a] i A= 9 2500 AL 1) 5
B GTP 4y T 756, 3 GTPases #£5 GDP %551,
AT RIERS, 5 GTP 455 b T HE IR &, ™
bk 2 o e e e BT T IR T 2 . HES 54000
Wiz far, AT LB 5k 5 € B9 85007 A7 5, X #l Rab
B AR O A0 0GB 1] 12 S DDA oG, R 4R IR A
Wh AT FEH SIS T BE T, S8 )V TR 4 B, E O LA
RAEHA YRR B ET6T Rab & B 0T 4G
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140, Rabla 5F B 4HHE "', RabSa, Rab7 5 HFR I
MR-, Rab25 5581 51) M 08 | JB% Bk B AT b Bz 4m
Mg L A= 2% v 3L BP ORI 40 M DL B OP S B 4a
- A AR ST SR SE L b Rab & (1T B AR
O fi 53 40 B A 3 o B LG RS BE T B A K
X NI B R AR LR SR A RN T A B9 AE -
2.2 Rab P55 A X R W R
ROCB TR B WA E 19 & A 5 B R L S AT 2R S
BMSCs XJ T 1 & 7+ L AE Hl. BMSCs BB A £ 11
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e e G R KR E R b, L B s a4l
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AR BT R Y BMSCs B F i A B
BB LD, B H R AW R K B E R,
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T5 A= 15 B (40 Rab 8 (1. /N5rF RNA %) 3F
ELfE R 1738 5 BVE0 AR L & 15 L W2 T R B RE /) T
MEEREVBK R, MAS — FEAE, 7R E
T R A B A7 IS OB T Rab K GTP i BY
TR, IR ELTTE I R VA 9T B T B AR E 1 XURE AR
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B A A P S R R A T, AT A BE
SRR B 8. SR, IFAETA B Rab & 1
SEERAEAER R, AR AT A Rab B [ X &
MR mEE -, A EENHA =15
BMSCs & & % Y] ) Rab & 15, B Rab27a., Rab27b
% Rab23,
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Jf (BB A BRI A4 L 2R ) CRAW-D 41 i ( R
4 Z RAW264. 7 1Y 52 e, H B A % 43tk OCLs
YRR ) B 4445 Rab27a F1 Rab27b ) mRNA 7K
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-, sE BB PCR 347 % RAW-D 40 jfg  Rab27a 4
mRNA 7K [t MC3TC-EL 4P i 5 4. 5 %5, Mg
B 40 R B b B B 40 TR B RY 22 A% A0 B, FR
A WL Rab27a 5 % & 40 % R E A% D, IF A,
Rab27a fift i 714 7 B 4 o FL 8 W B0 1 B 9 52 461, B
U] Rab27a FE4EFF I B AN E W ViGe B A &
B, %5 R 18, Rab27a BRIEE F £
FE 40 R, G 4% i B 40 M A 12 3 PR (48 40 RANK,
Cisk F1 CTR) i mRNA /K F-, 5 X B4 A Lh ) 2% 3%
B BB T Rab27a RNA [ Bl sk &% OVX
JINER B SRR /N B A9 A A0 S AR 14 K OF-, FE A
D9S2 36 v AT DLW 8 A A B O e g BT
&, FLWE 40 MO P A0 2 9 5R , 5F H W5 Rab27a
KRR, 5% & 40 i b miR-214 K5, 54k,
Rab27a M{HFE S S EME & MM R R w5 TR&
£ 4 R Y 22 A% R T AR A S A 2 1 400 i 3 Tl
IR IE s, BA R ER

2.2.3 Rab HH S5HEMME KR HE N E—
ANZE BRI A0 AR, 3 o T R 45 o V) 7R 5 A
JE AR A 434k Ry ey T0 B S TR ( Col2 ) AT Atk 448 i 411
TR (3238 T A L BB R S A L T K g
4 20 L SRS LR R e X B R R AR A R I Y R
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. AR R AR EE R R
TN Sox9 &l . A S5 E A WK SRR AR AN
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Rab23 R ik fin, HAFFT45 R B8, Rab23 () [
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Rab23 ) siRNA BRI & 2R G B s L%
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Rab23 ik T [t 20 R 4h i b GLil 19 35K %
Ko BT Rab23 Bk K S 54 M N & E Bz i
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Rab23 ix — 648 K B 7T B 1 , JF Rab23 By Hit 2Rk
T Sox9 TN —TEERE,

3 g

AL AR, AATTRS B BB AE B V6 B S5C T B A
M, B TR R R, Bk B2 1 TR

231 P 8] Z5 0 T 40 A B B T 48 Ff 55 B 4B 4 R VR
JY LR . A SCHRT! 4R I8, W 4 #% A BMSCs W]
W B RBAS . B AT 0L, BMSCs X il B 2 Ak 50
FVER . BRI 4k, BMSCs 3% 4 i 4 i th 5 e RAR
HERUE A G 5 G BE A R AR B RE O, 55 4
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Bl AT 4 20 A K R LA N A K e fb
AR B 5 514k, BMSCs 43 Wh ) A1 3 7K 45 1 19
Rab & H & @ 2 OB W R B EY#ER,
XECE A A W, I B, RN A WA B Rab
FE O HAE F ISR AH R, Rab27b 5 5B 4 M B 2 5
Y1, Rab27a X 8 B 40 Ml B A 2h 4% #3855 /6 A,
Rab23 1K ) 5 5B 4 A b U6 . 4 1
BT 5 Rab R HEATH XM IRABI S BE &
BRI ILSEE L, H Rab 8 A B AR B i6 B B A
i 247 ) T & B HE A
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