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[Abstract] Objective:To investigate an experimental method of using magnetic resonance imaging (MRI) techniques to evaluate
rat muscle tissue necrosis model. Methods: Firstly,0.2 ml anhydrous ethanol was injected into the left hind limbs of 6 rats to make a
skeletal muscle necrosis model. MRI scans were performed after 0,2,4,8,12,14 h and 16 h respectively to analyze imagines and to
find optimal scanning sequence and scanning time. Results: MRI scanning resulted from T2WI fs and 12 h showed clear pathological
changing area and excluded the signal interference from peripheral fat,which proved T2WI fs is the optimized scanning sequence and
12 h is the optimized scanning time. Another 20 model rats were used for MRI scans with the optimal scanning sequence and time,
then executed after MRI scans for pathological examination. There was no apparent size difference between Evans blue dye pathology
images and MRI images of rat skeletal muscle necrosis area. The skeletal muscle necrosis area was (7.95 + 0.18)% of the viewing
area of the left hind in MRI images,and was (7.91 £ 0.15)% in the Evans blue dye pathology images. Conclusion:MRI scans can be
used for evaluating skeletal muscle necrosis.
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Figure 1
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Table 1 Quantitative data of SNR in different times
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MRI findings of pathological changes in necrosis muscle tissues (arrows)
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Figure 2 Macroscopic necrosis features and MRI findings (arrows)
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Figure 3 Photomicrogragh of muscle tissues(HE, x200)
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Figure 4  Correlation of necrotic size between MRI- and EB-

staining

HA SRR HANMA.,

EB K H 5 B TCa 9 2 F T 5% i A8 A
YA RS ) IE B 7R AEEA T 5 R 45 & JE L EB
FEAE AW, IEH A PRI PN R 4057 R | 1%
BEYIAGEER, WEB)E,EB RIMAS N A
Sy iE NI, (i LYY i €5, 20 AN S8 1Y)
S, P 2 T, P e bl o AR
FFE FH I S B A DR A0 B B L G | DA R AR
ST UG AE X

Wi MRI Z 94345 , A9 & SN SRS
ALTE TIWI | 2 55 ol = (55, 76 T2WI,DWI T2WI
fs FRUREES T2WI M T2WI fs FIRFEH R
DWI J&50, SR, T2WI fs 775 ] HER g 15 5
BT, I ERE T2WI fs 90 A B 1, 4%
M, Bl L TC K 2 Bt [a) el A8 | JUL PR P & 2B
TS e B AR, FEUILE S R [R R E] & MRT 1
A9 75 Bl B TR WA A T el Sy T el S IR
Ak, T8 A WA ) ) A B MRT 3348, 58

BAEEE R R 12 h, 455K 2, 0T LLA TR
PRI AR X 5 MRI MR A R OSAH AT, BRI,
MRI AE R ¥ R BB 5 UL IR B0 TR 358 Az ) 7y v
SERTATIA %05 0T DARIESE 56 Hh SR8 () iy
AT,

NAAs ZEAE YR N BAT S e 1) sk
5, TERE D45 B B R, PRI AR I PR B KB 12
Wi AETT L A GRS R2
W BEETETT A ST ERGTAY, Rrs A Jieg P e
TBIT L NAAs FERE T —Fh 258 L MR T roB ik,
R SRS TR TR T — A R B B YR
T RS W R R RO R A M 244, H R
INBCLH U ) AR ) B AR S KBRS 43 e st o
PRI 2B I E S R A 4 FET R
PR] G JE N7 — ] R N AR A IR PSR
ARXFAEETY (4) T A TR | 44 255 o T S 5% AR
WFFE R BUIL PSR ZERE RN MR Wi 5 ik A il oy 7t
SR NAAs [T ERF T SR A
(&%)

[1] Ni Y. Met alloporphyrins and functional analogues as MRI
contrast agents[J]. Curr Med Imaging Rev,2008,4 (2);
96-112

[2] Fonge H,Vunckx K,Wang H,et al. Noninvasive detection
and quantification of acute myocardial in farction in rab-
bits using mono [ #IJiodohypericin SPECT[J]. Eur Heart
J,2008,29(2) :260-269

[3] Wu X,Ni Y. Rat model of reperfused partial liver in farc-
tion;characterization with multiparametric magneticreso-
nance imaging,microangiography,and histomorphology[J].
Acta Radiol,2009,50(3) :276-287

[4] Kim YB,Kalthoff D,Po C,et al. Connectivity of thalamo-

cortical pathway in rat brain:Combined diffusion spec-

trum imaging and functional MRI at 11.7T[J]. NMR



-706— BMoa

BE OBk ¥

E33EHESH
20134F5 A

E

Biomed,2012,25(7) :9543-9552

[5] Li Y,Weber E,Liu F,et al. The optimization of an 8-
channel transceiver volume array for small animal MRI at
9.41(J]. Conf Proc IEEE Eng Med Biol Soc,2011,2011;
2833-2836

(6] Mk A5k fa, WEEHE S BOMRIUGHE AT A% 1
7T A4 Bl B2 TR X K LR A 1 T EE it 1y 3 7 4
(3] TPEZRIR2, 2010,41(6) : 558-562

[7] Wang H,Chen F,Ni Y,et al. Hypericin as a marker for
determination of tissue viability after intratumoral ethanol
injection in a murine liver tumor model[J ]. Acad Radiol,
2008,15(1):107-113

[8] Ni Y,Adzamli K,Miao Y,et al. MRI contrast enhance-
ment of necrosis by MP-2269 and gadophrin-2 in a rat
[J]. Invest Radiol,2001,36(2):97-103

[9] Xu Q,Qaum T,Adamis AP. Sensitive blood-retinal barri-
er breakdown quantitation using Evans blue[J]. Invest
Ophthalmol Vis Sci,2001,42(3):789-794

[10] Harmer PW,McGeachie JM, Davies MJ, et al. Evans blue

dye as an in vivo marker of myofibre damage ; optimizing

parameters for detecting initial myofibre membrance

[11]

[12]

[13]

[14]

[15]

permeability[ J]. J Anat,2002,200 (Ptl).:69-79
Petrof BJ,Shrager JB,Stedman HH, et al. Dystrophin pro-
tects the sarcolemma from stresses developed during mus-
cle contraction[J]. Proc Natl Acad Sci USA,1993,90(1):
3710-3714
Ni Y,Bormans G, Chen F,et al. Necrosis avid contrast a-
gents: functional similarity versus structural diversity [J].
Invest Radiol,2005,40(8):526-535
Wang H,Miranda Cona M,Chen F,et al. Comparison be-
tween nonspecific and necrosis-avid gadolinium contrast
agents in vascular disrupting agentinduced necrosis of ro-
dent tumors at 3.0T[J]. Invest Radiol,2011,46(9):531-
538
MarChal G,Ni Y, Herijgers P, et al. Paramagnetic metal-
loporphyrins;infarct avid contrast agents for diagnosis of
acute myocardial infarction by MRI[J]. Eur Radio,
1996,6(1).2-8
Ni Y, Cresens E, Adriaens P, et al. Necrosis-avid contrast
agents;introducing nonporphyrin species[J]. Acad Radi-
01,2002,9(1):98-101

[WFsBEH] 2012-12-10

(k4% 701 W)

stages in diabetic renal disease. With emphasis on the
stage of incipient diabetic nephropathy[J]. Diabetes,
1983,32 (2).64-78

(5] F R, RGHE 25 K FISRIRIATT Y 2 TR
o R B A IRIBAC I AL 2 E T [T ). S 2 e fl ool
2012,33(10):2169-2172

[6] Zhang X,Leung SM,Morris CR,et al. Evaluation of a nov-
el,integrated approach using functionalized magnetic
beads, bench-top MALDI-TOF-MS with prestructured sam-
ple supports,and pattern recognition software for profiling

potential biomarkers in human plasmal[J]. J Biomol Tech,

(7]

(8]

2004,15(3):167-75
Fiedler GM,Baumann S,Leichtle A,et al. Standardized
peptidome profiling of human urine by magnetic bead
separation and matrix-assisted laser desorption/ionization
time-of-flight mass spectrometry[ J]. Clin Chem,2007 ,53
(3):421-428
Pieper R, Gatlin CL,McGrath AM, et al. Characterization
of the human urinary proteome:a method for high-resolu-
tion display of urinary proteins on two-dimensional elec-
trophoresis gela with a yield of nearly 1400 distinct pro-
tein spots[J]. Proteomics,2004,4(4):1159-1174
[WfmBH] 2012-12-14



