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Comparative study of the images of lung impact injuries in rabbits with SPECT,CT and X-ray
WU Qiu-ping', JIANG Yao-guang® , MIN Jia-xin'
(1. Department of Thoracic Surgery, Xingiao Hospital , Chongqing 400037, China;
2. PLA Center for treatment of Trauma and War Injury, Daping Hospital , Third
Military Medical University. Chongqing 400037, China)

Abstract : Objective
erized tomography(SPECT),CT and x-ray. Methods
of lung impact injuries in rabbits were observed by SPECT, X-ray and CT. Results
of X-ray at 1,6,24 h after trauma were 41, 67 %(5/12),58.33% (7/12) and 75. 00% (9/12) .respectively. The diognostic sensibitity
of CT at 1h after trauma was 100%(2/2) ,ROI, /RO]J, rations in right lungs and ROI; /ROI, rations in left lung at 30 min after lung

The comparative study of the images of lung impact injuries in rabbits with single photo emission comput-
The animal model of lung impact injuries were established. The development

The lung impact injuries diagnostic sensibitity

impact injury were insignificantly higher than the ones before injury. Conclusion SPECT can indicate the location and size of me-

tastasis so that it can provide valuable evaluation on early development and treatment of injuries. CT is identical with practical inju-

ries, but X-ray underestimats it.

Key words: thoracic trauma;radiological diognosis; SPECT

il 2 — A~ NUAE P AR Ry =F & A 45 B L 45405 i R R o i, Y
Ji A% 20 i Z0 A J7 B, AT 5| R M v K it fRD B H O, A o A R 2
A AE Rl AR L, RANAS — DU 2 5. 12 W EAK
SERE S NG RARAE , X R ) CT e i e Wi b A 8 i
B LA H X AF E B S A R R, B &K B AR (single
photo emission computerized tomography, SPECT) %} ity % 4 7
1 SO 458 405 A s W8 W A (0 . RS2 R SR RS A R
WL it 48 o 0 ) 0 15 A2 AR AR 20 1 X L 43 i SPECT X £k A
C'T A6 25 76 B0 1k o 38 P15 ek A5 403 v 19 12 W 490 1L, A I AR 32 I T
8 5 7 S B AR 3 .
1 ME5F*E
1.1 S shiy Sl S A SR R BEAL 7 306 37 74 22 505
B 12 A A widl A TIPS 6 R TR A S 6 J,
SIS B A = A B K T R ANRME 5 T S 56 sh g o R
TR B (2. 24 0. 35) ke, MEAE A0, G - 2% % Ik 7 39 R e
(L 5% B L2240 1 mL/ke) AT 8 MBI O L B 508 kA6 4 =
F0 i SR F BIM- 1Y AR it o ML T e 00 e 8 o 0 245 1 TG ikt
B, AL A B TR 4 M. B S0k
B IR EHH F7 800 kpa, 4 & 30% A IHIFR 1. 77 e,
1.2 SPECT RAEffifife o 3505 iy 1F & I i S 5% . S it 2 <
H )5 30 min & 1.2.4.6.8,10.12.24 h L B4, RHKRZ
GCA-7100A/DI %I SPECT 1%, % fi& 38 JH 1t & 2%, 45 B 128 X
128, i B 3 % 1. 5 X 10°, J8 2%k [X (region of interesting,
ROD 43 51172 %) 38y 0 B A7 (ROT) | A7 Il 80455 38 467 (ROT, ) K

22 BT AR B2 35 437 (ROTs ) 5 B AR BT 10 min 35 F 308 Ik 3 45
N HEVEY Tem-DTPA (4 7% 18. 5 MBq/kg) . 15 3 4% B F ¥ it
B M s 8 R | R ] ROL /ROL & ROL/ ROL He(H . BF
IS B IS i AR AL

1.3 CTHX&KKA WA 1.6.24 h 17180 CT .51
P X LR AGAT , S50 45 3 X 58 56 3h 4 R BUE R RR 9 B08E S
179 BT HR UL

1.4 Zoib2irs: SR SAS6. 12 Goit i dt BURERE X ¢ 46
5 AT,

2 2 R

2.1 SPECT 4%  sh#¥ i el ROL /ROL, FufE N 0. 45+
0. 05,4 fiti ROL /ROL H{H K 0.4440. 06, Y4sh¥ 2t 5
30 min, #EF M (4G ROL /ROL A8 H 0. 87+0. 19, k% f
M (ZERDHROL /ROT, HAE N 0. 59220, 05, X% 45 8 B 5 T =
(P<<0.01), ZEMiTHE B, Uil RO FL{EEG)G 6 hikE
Vg, 22 J5 SR8 N B, U 493 )5 4% i ) g ROT LG AE 34 %5 F A i
F il ROT FCAE B B & F 22l (% 108 3 &/ D,

2.2 X% .CTHR#&S 12 Rah e 1 h 1T X i
A5 R AE , B R 41, 67%(5/12) . 5)5 6 h R
58.33% (7/12) )5 24 h 2 75.00%(9/12) . 3 Ry k&
WK AE . 2 R di)e 1 h 47 X A oK & PR 4
5 B CT K /s WU 45 i 455 (2/2) - 4~ 3l sh 4 4 45 4
i 2 Job B A, 5 4 s B 2, XOZRA Al T A 4 B o R 9 R
CT 5brifEIEw w4 (& 2.3,



FTHREF 201056 A% 39 %5% 114

1337

x1 WA A B B 18 = ROT LB L8 (7E s, n=6)

Post-injuried(h)

Value Normal
0.5 1.0 2.0

6.0 8.0 10.0 12.0 24.0

ROI;/ROL
ROL/ROL

0.45+0.05 0.5940.05* 0.6340.09* 0.71£0.08* 0.82£0.20* 1.0440.23* 0.90£0.22* 0.77£0.15* 0.674+0.12* 0.6440.10"

0.4440.06 0.8740.197 0.8840.17% 1.00£0.18* 1.13+0.21* 1.3940.30" 1.1440.24" 0.91£0.17" 0.79+0.16" 0.7940.14~

Post-injueied 5 Normal groups H#, * : P<(0. 01,

2 GIE 6 h Wi X ZHhEER

& 3 /5 6 h WAl CTHRELR

3 if it

b 3R B 455 2 38 38 45 BT T A U T 0B A 495 B 55— R LA,
Mgz B R R H G AT MR 32 5 )5 AT
HB X S AT B S A 47 B B E B A A T B AR S 4R
), W B T B 1,612 by I X2k Ay i 48 40 95 A8 Y
RAFAY A 41, 67% ., 58.33% . 75. 00 % . vd B H R A B #
.5 Trupka SE0F 5845 R — 8. CT HA7BE Wi 16 A9 55 2 &
Ay PR B R, I RT3 A TG 4 41 B 1Y) i A R IAT
AE W 4R R AR K R RIS W B R . FEARSLIR .2 Hahd
GG 1 h 4T X ek R & Bt 475 . (B IR iE CT A 2r 7R X
M ESAT Bl 05 (2/2) o AT 3238 $E 2 38 A7 B0 405 P fid 48 i Ble 25 ™
iAW, CT 59RO IER YA, X LA T i
Gk A Ve . RERIRE Y R A Em A . R E AR L B
BEAM M 38 R - I FTREIR) I A7 A )32 M e T AU A= | I g
Jii 5 457 » o) A s I 3 R R D 0 L T C'T 400 A 5 X0 7 A O
TE P E AN 2 & A, CT AT RES ol g B AT 47 HoAl 3 2
5, — T AR JE T R A IR IA) 5 55 — O T 3Rk e T AN 06 B Y 4k & i
3+ [)IH R AT 2 BB Tt 8 o5 405 A1 A He At 9407 B S B 7 A
) g 5 A 1 0 (B R REARSE CT I B B3 E . X
LA AR RN FR A5 B E AL T CT. (A X4
A6 25 AR X 2 B/ 1N PRl A9 s 552 55 PN #1141 4

il A2 — A LA PR AR A = B B A0 B RO o i, Y
Ji 8 52 380 58 Z0 % S Ak, T R A 9 B e e 5 S o A G 2
AL il PN A B K INR — L I 22 20 i L T T R
WEIR A LA AED- . SPECT 7 20 tik4d 70 4FAR K 1 7 46 5
Fili . SPECT 5 MRI.#E A X 2 .CT & H Ah AR =K A 8
RLHA A HS . SPECT BA ZFahas B2 7 = 1f
FFE 288 RT3 725 F I 37 R ) R AT 100 A5 LA S 25 1 E It b i, RE 45
RZ DIRE S H0, A ALBE B 7 ME 5 AU A8 /N B 25 67 1 46 figt 1)
S A EAR 1195 78 DR 5 I 3 L B R 5 O AF O i B L A B
TR R ISW . TR SOR AR R S R AR R 14
Fmi w5, M ok SPECT #18% B % & 15 5 1. Tem-DTPA
O EAZ 2R AR T L T8 W 48 40, U 4 K

DTPA JEKE /N T E AW A Re S 6 40 155 BE L bR
D (<50 1M R (L4 AN ARG B /NER B A HEE
2 B 7 R A 45 I o L B A O O T R -
* Tem-DTP A i B 24 9 Jili f3 0 3 2F A il 21 8, 3 ik 35 3k 451 4
R B 40 I A BEUE AR . v WL SPECT AT S 7R A9 i 8 1 5 %
W AR DX, AN AUHRE 7% 3 8 0 77 A8 HY s &t 348 3% W R A K
AL R R, Y Z 55 30 min, 8 & 0 4 D
ROL/ROL b AE A 8 85 0 CZ2 il ROL /ROL, L (#3455 45 Rif
B F i (P<<0. 01, ZEfiliFh i B8 2248 U ROT W AB AE 4 J5
6 hikTUE, Z 5248 T M UM 5 4% A 05 ROT L 357
FHiwiG. TP Tem-DTPA Il 3 7 B P, 3648 W88 il Py 9% 1 nf
T S VE 5 I vk e SPECT A A] 5 7% 95 Ak R /N Fil iz
B 0] LR B kA kR i AR A T AR BRI R
FEt,

SPECT H mii& 1R 4 F T M ) 475 i 46 45 12 Wi , (A SPECT
LA #4599 A4 DA A1 J30 S5 4P 25 50 R U 88 P Jmy 350 AT 1 2 31 Ay ik i
FLA SR R O R B A SO A LRI 4L 4L ot L oK
i A v AR, BT DL R B TR CT X R K AN R B
Skt Sl B8 W i < 00 SRR T — ORI T B

SE

[1] DeWever W,Bogaert J, Verschakelen J. Radiology of lung
traumal ] ]. JBR-BTR,2000,83(4) : 167.

[2] Trupka A,Waydhas C, Hallfeldt KK,et al. Value of tho-
racic computed tomography in the first assessment of se-
verely injured patients with blunt chest trauma: results of
a prospective study[J]. ] Trauma,1997,43(3) :405.

[3] Danz B,Bichl C,Bahren W. Acute diagnosis of thoracic in-
juries of therapeutic relevance in severely injured and
polytraumatized patients| J]. Rofo Fortschr Geb Rontgen-
str Neuen Bildgeb Verfahr,1996,164(4) .269.

[4] Schild HH,Strunk H, Weber W, et al. Pulmonary contu-
sion;: CT vs plain radiograms[J]. ] Comput Assist To-
mogr,1989.,13(3) :417. CFH 1341 1O



FTHREF 201056 A% 39%5% 118

U016 S 200 ] ST A 00 R 4 A T R L T DR K R e T 4
X B OB . R, ATMOBIT Y 2 AR R T S8 T S 3R 97 Y —
AT T 1

£ % 30k

[1] Mouri K,Nacher JC, Akutsu T. A mathematical model for
the detection mechanism of DNA double-strand breaks
depending on autophosphorylation of ATM[]J]. PLo S
ONE,2009,4(4) :e5131.

(2] 2w, Eo2 M, Broe e, & VR i 3 ATM R ikK
P B HL I R ST )T AR BE 2 ,2008,5,29(10) £ 1652.

(3] 5 WE ol JFF 400 0 JF o 5 S 07 IR 5 R B [ . v A Jih e
B ¥4 24 35,2009, 16 (13) : 96 1.

[4] Ahmed N, Riley C,Oliva K, et al. Integrin-linked kinase
expression increases with ovarian tumour grade and is
sustained by peritoneal tumour fluid[J]. Pathol,2003,201
(2).:229.

[5] Jeang KT,Xiao H,Rich EA. Multifaceted activities of the
HIV-1 transactivator of transcrip tion Tat[J]. Biol Chem,
1999,274(41) :28837.

[6] Pardo B. Gomez-Gonzdlez B, Aguilera A. DNA double-
strand break repair:how to fix a broken relationship[ J].
Cellular and Molecular Life Sciences,2009,66(6) ;1.

[7] Bakkenist CJ, Kastan MB. DNA damage activates ATM
through intermolecular autophosphorylation and dimer
dissociation[ ] . Nature,2003,421(69) :499.

[8] You Z,Bailis JM, Johnson SA, et al. Rapid activation of
ATM on DNA flanking double-strand breaks[ J]. Nat Cell
Biol,2007,9(11):1311.

[9] Cline SD,Hanawalt PC. Who's on first in the cellular re-
sponse to DNA damage[ J]. Nat Rev Mol Cell Biol,2003,
4(5):361.

[10] ZEwgud, pdede. ATM 7E [ g c 5 38 506 7 vh i BF 91 i
JELT]. WK EE%,2007,36(21) : 2224,

1341

[11] Junya K, Hiroshi T, Benjamin C, et al. Histone H2AX
participates the DNA damage-induced ATM activation
through interaction with NBS1[J]. Biochem Biophys Res
Commun,2009,380(4) :752.

[12] Bunsyo S, Zou L. Single-stranded DNA orchestrates an
ATM-to-ATR switch at DNA breaks[]]. Mol Cell, 2009,
33(5):547.

[13] Czornak K, Chughtai S, Krystyna H, et al. Mystery of
DNA repair:the role of the MRN complex and ATM ki-
nase in DNA damage repair[ J]. J Appl Genet, 2008, 49
(4):383.

[14] Kim YC,Gerlitz G,Furusawa T,et al. Activation of ATM
depends on chromatin interactions occurring before induc-
tion of DNA damage[ J]. Nat Cell Biol,2009,11(1):92.

[15] Caplen NJ, Mousses S. Short interfering RNA (siRNA)-
mediated RNA interference (RNAi) in human cells[ ]].
Ann N Y Acad Sci,2003,10(2) :56.

[16] Holen T, Amaizguioui M, Wiger MT, et al. Positional
effects of short interfering RNAs targeting the human
coagulation trigger tissue factor[J]. Nucleic Acids Res,
2002,30(8):1757.

[17] Xu B,Kim St,Lim Ds,et al. Two molecularly distinct G,/
M checkpoints are induced by ionizing irradiation[]]. Mol
Cell Biol,2002,22(4) :1049.

[18] Li W,Jian W, Xiaoping X,et al. Enhanced radiation-medi-
ated cell killing of human cervical cancer cells by small in-
terference RNA silencing of ataxia telangiectasia-mutated
protein[ J ]. Int J Gynecol cancer,2006,16(4) :1620.

(191 =8, A=k %, TP Bo R, 1 2 A & vk 40 i 0 o 98 4k,
ATM EH R B M BURERM X R [T] T RE%,
2008,29(3) :4009.

O f H#1:2009-12-01 & 18] H #].2010-03-02)

(B8 1337 50D

[5] VanEeden SF,Klopper JF, Alheit B, et al. Ventilation-per-
fusion imaging in evaluating regional lung function in non-
penetrating injury to the chest[J]. Chest, 1989, 95 (3);
632.

[6] Cohn SM. Pulmonary contusion:review of the clinical en-
tity[J].J Trauma,1997,42(5):973.

L7] REKCE M TR, S5, 75 1] B PR T Fif it o 4 458
RIS [T, QIO AN . 20046 (4) : 269,

(8] sk, £ 14, %K. 70 408 G b #5 /y CT 2 Wi
[J]. MR PR 2 ,2008,19(2) 1 113.

[9] £ .5 %, BKE & EMIE I i 42 6] 1 ik R

SrHLT ] )T PR BE A2, 2009, 31(6) : 887.

[10] EBIE. SPECT Ay Il R IL LT, o B o Tl BB 24 2
#£,2000,3(5):434.

[11] Cohn SM. Pulmonary contusion:review of the clinical en-
tity[J].J Trauma,1997,42(5):973.

[12] Tennenberg SD, Jacobs MP, Solomkin JS, et al. Increased
pulmonary alveolar-capillary permeability in patients at

risk for adult respiratory distress syndrome[ J J. Crit Care
Med,1987,15(4) : 289.

Qi B 1#1.2009-09-09 &[] H 31 . 2010-03-02)





