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[Abstract] Objective: To evaluate the effects of H,S on oxidative stress levels in bone marrow
vascular endothelial cells using DCE-MRI in diabetic rabbits with critical limb ischemia. Methods: Fif-
teen diabetic rabbits with severe limb ischemia were randomly divided into three groups:DM-+ CLI+
Saline group (n=7),DM+ CLI+ NaHS group (n=28),and blank control group (NC group,n==56).
Rabbits in the DM+ CLI+NaHS group were injected with NaHS solution (30pmol/kg/d) through the
auricular vein for 3 consecutive weeks. The right femur oblique coronal DCE-MRI sequential scanning
was performed at 0,1,2 and 3 weeks after modeling. Quantitative parameters,including volume trans-
fer constant (K" ),efflux rate constant (K, ),and extracellular extra-vascular volume f{raction (V.)
of the right upper femoral bone marrow,were computed through post-processing. CD31 performed on

the upper femur of each group at week 3. Bone marrow microvascular density (MVD) was calculated.
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The levels of reactive oxygen species (ROS) in primary bone marrow endothelial progenitor cells
(EPCs) ,superoxide diastase (SOD) in bone marrow tissue,serum soluble inter-cellular adhesion mole-
cule-1 (sICAM-1), Angiopoietin-1 (Ang-1), migration and tubular function of bone marrow-derived
EPCs were measured at 3 weeks after model creation. Results: The values of K™,V ,and K, of bone
marrow in the upper femur were lower than those in the non-intervention group at the 2nd and 3rd
weeks after exogenous H, S intervention (P<C0. 05),and the MVD in the upper femur was increased
compared with those in the non-intervention group (P<C0. 05). At the 3rd week of intervention, the
intracellular ROS level of bone marrow EPCs decreased,SOD level of bone marrow tissue increased,
serum sICAM-1 decreased significantly,serum Ang-1 concentration increased significantly,and migra-
tion and tubular function of bone marrow derived EPCs were up-regulated (P <C0. 05). At the 3rd
week, bone marrow MVD in the upper femoral segment was negatively correlated with K™ value (r=
—0.780,P<C0. 05),positively correlated with K., value and V. value (r=0. 808,0. 889, P<C0. 05). The
positive rate of ROS in bone marrow endothelial progenitor cells was positively correlated with K"
value,K,, value and V. value in the bone marrow of the upper femur (r=0. 714,0. 872,0. 877, P<C
0. 05),but negatively correlated with SOD level in the bone marrow (r=—0. 754, —0. 856, —0. 880,
P<C0.05). There was no significant correlation between serum sICAM-1 and Ang-1 levels and K™,
K., and V. values in bone marrow of upper femur (P>>0. 05). Conclusion: It is feasible to use DCE-
MRI quantitative MRI to evaluate the intevention of exogenous H,S on bone marrow oxidative stress
level changes in diabetic rabbit with critical limb ischemia. Exogenous H;S reduces the bone marrow
microvascular permeability by reducing the oxidative stress level of bone marrow vascular endothelial
cells.
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PA B B T L 99 A2 1 F R O )7 A . DCE-MRI &
it ST DR R IO RIS AR 5 A W bn 5 W - T T W DR
& JF CLI i R0 AL ORI 7 R .

HHEAR VLAY EPCs D68 2% 0 76 5 bR 14 I & e
PR U S AR M HL S AT ORI S T 1Y
PN B 200 L ) R 453 4% L A AT B 45 470 SR A O I BB IR
TRIPSEAE A . AR BEFT 45 5 BoR ., MR H.S
T3 JE JE 05 bR & JF CLI S # R I Y EPCs i
MR E D) BE B R T B4 b s R R B b B
MVD Bk T M40 2 3% 16 . L WA IR H, 'S Jd i ik

P<C0.05,"" P<C0.01,""" P<C0.001,ns P>0.05

B BERIE EPCs TR . 75 0 bR - 8 0 i 4 9 22 vh
RIEE BRI ER . W58 3 BT & b o] 75 5
B B& (8] 3¢ 5 40 g ( bone marrow mesenchyml stem
cell, BMSCs) [1] ig 1l 248 it 43 1 118 345 R R 16 s LA i
B R W UT AR Sy 32 g B A L RE L SR I R
LORLR T BE B 15 25 5 S 19 BMSCs A= 257 19 5 %3 v] £
ShIEE H, S BT BT BMSCs 1 “ B fig” ) “ e 43
A SR AN H, S X BMSCs 19 BB - g
A AR FIPLEM @5 i — 22 E 5 . A WP 4h
FUIHMIEPE H, S Gl i A 4% H BT A A OE L 4E R b
PRI IF CLI B i) B 88 S il 45 A2 285, A3 B 7 BHL AR B
- DAL A8 72 ) 2 R T Sy T 7 B A i AR SR s i At
LSR5 DCE-MRI ¢ 1 22 80 0] DL AE  TC R 5215 2
AW bR TR G 0T CLT By 5 1 48 46 1 i
BT TEAN .

AT Ry BRI - DA B 58 2R I IO 480 g 75 3 e
1 AVBE R HEAT I 2l WK 25 FL g vr 1 1 BOBE IR B AT
R S5 1 ASE Y 2R R 5 11 DR 2 R PR v 5 O T iR
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+NaHS 28, 5 FT&H LB 2% 3 AFH# EPCs s & (X100 ., NC 4 ;e) DM+ CLI+ Saline 41 ;) DM
+CLI+NaHS 28;9) & 4088 EPCs £ B 2 FAKB; D AU FTHM EPCs E 2 2 KEZFHEKE ;DS
H % EPCs ¥ 8% £ F 4K E, 5 NC 44, DM+ CLI+ Saline 2175 85 & R EPCs £ & R % 49 2
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I JC A BRI 4 R A AR R T A AT AE 22 7 s @ AR
K B DR A FEAE L A B I 3 A RIS 3 AR R S e
SV AN R H. S TR 3 8 B b Bl 4 4
5K T WU 2Z 18] A9 2 57 » R X Bl UL A8 5 BE R AT 3% 25
it s G TR 5 2 ) B8 £ 1 I 7 OC 3R i AN T 42
OAWFFEEE R LW HMENE H. S T BUS & 6 Gl % 8
375 P DR AR LB P B 240 i 4 A B 8K - T I AR
A7 BETR B2 )2 1 A BN 5 A A B i B 2 A el e
W PEAl s ARACHT TG BE— T H S 764 i 18] 58 i+
ML IR B B IR e A A R 1 A

£ B Rrig A A DCE-MRI Bl & % i 1 2 B0F
MM IEE Ho S T T G088 B T2 AE M (A Bk o B 4 A 1k

JSL K R 2 38 PR AT AT 9 0T L H S 7E B
PR T JLAC AR 5k L 5 A P 09 I A P R AR R 4 BIL A
Rt B AeAIEdE .
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