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Experimental study on ocular trauma of animals inside the tank
ZHOU Qi-zhi', LIU Shao-zhang' , LIU Jiang’, LI Bing-cang’, LIU Da-wei’ ( ' Department of Ophthalmology, * Department 6, Institute
of Surgery Research, Third Military Medical University, Chongging 400042; * P. O. Box 108, Baicheng 137000, China)

Abstract: Objective To study the characteristics of ocular trauma inside of the tank after being bit by the an-
titank bombs to provide experimental evidences for defense- and-treatment of ocular trauma. Methods A total of 48
health sheep were divided into 3 groups and put into a tank separately. The three different caliber antitank bombs
were used to shot the tank forearmor: large high-energy bomb for Group I, intermediate armor-piercing explosive fire
bomb for Group Il , small armor-piercing fire bomb for Group [Il . After the hit, the harmful gases, temperature,
blast overpressure within the cabin and the injury situations of eyes were checked. Results  After fire, harmful gas-
es and blast overpressure were increased, but the temperature was not obviously changed. Each bomb explosion
caused obvious reaction in blood vessel of uvea and retina, edema and degeneration as well as the changes of ul-
trastructure in retina. Conclusion The ocular trauma inside of the tank are complex and serious and related to the
weapon calibre, class, and wounding effect. Closed ocular trauma has the characteristics of slight wound outside and
serious wound inside as well as obvious reaction in blood vessels of uvea and retina.
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Tab 1 Temperatures before and after blasts in each group (#/°C, ¥ + 5)
Gi

n Before blast

roup After blast
i 4 6.35+£0.35
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13.36+2.91*
12.12+2.56*
1.85+0.24

4 7.49+0.60
4 0

*: P<0.05, *%; P<0.01, us temperature before blast
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Tab 2 Contmlxofhannhxlgasesafterblastsinddethetanklneudngnmp

Content of test { x 10-5)

Group

Carbon monaxide Nitrogen oxide Sulfur dioxide
1 465.0 20.000 15.000
I 65.0 5.500 4,000
11 2.0 0.150 2.000
Nomnal value 3.2 0.024 0.035
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Tab 3 Blast overpressure and the lasting time (¥ + s5)
Goup  n Blast overp (p/kPa)
I 62.3+8.1

3
Il 3 31.5¢16.1*
il 3 3.6+0.9*

*: P<0.05, #*: P<0.01, us |

Lasting time ( ¢/ms)
3.9+1.3
3.4+0.8™
0.4+0.1"
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Tab4 Injured loci and points of sheep at the different positions in the

tank (n =48)
1 Il m
Tigomed ok i Beidy
NI N2 N3 M NI N2 N3 M N N N3 M
Chest and abdomen 6 20 3 4 49 20 31 19 31 0 0 17
Limbs 20 13 4 4 8 10 7 4 2 1 0 2
Head and neck 2 3 1 1 6 2 0 1 I 0 0 0
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Fig1 Rarefaction and vacuolar degeneration in inner nuclear layer
cell, vasodilatation of blood cell silting up and epimerite extinc-
tion in retina, exudative detachment of retina (HE x 100)
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Fig2 Vitreous hemorrhage, convoluting lens membrane, fragmenta-
tion and necrosis of retina in vitreous (HE x 40)

2.5.3 RHIEE URRIRR PN AT AR AT E R B I AR
TR A s 5 4R 2 1k, BEMS RS T A, tH BRI A .

3 itig
3.1 &Fr s A& TR e Bm
3.1.1 RERMER RELRERER, K. PO
SR RIS T P IR B B AR AR A GE i
{ELFIT 0 ) 0 488 A F $E T A P A TR B R A | A R
Leth , IR R A th T Re R I, HEM, FOH s A%
IR , WS A 5, et % =k A B RSB Y
B K . AN, Uit 2 SMRBETE 0 CLAF 3R
BEiR B R 2% R v A% 5 R A P N A B A A
TSR o
3.1.2 HESEKMEN  Muramatsu 2R 5
CO ERGA(2.5~1.3) x 107° L AT 5 & AR 3 4 i
ROBHVFATH CO FEAMAE(1.5~2.0) x 10°° 7 [
P Schwartzman 25 (BT, CO AT 1 # B b iz
YAMIAY Na* , K* -ATPase H& A, A 17 5 B0 H K b
BOL MBI R, B AL R — AL 7 ik
L U P90 R A A 2 Y R R P I A T
HIAA o, ERETR T LR P Y % | 2 BERR B 25 &7 L )
T REI TR L, AT 5 | A Pk 0 A 0 ) FE 65 2 LA it
MEEFFHK. EIMRIE,SO, AT 5| AIR LT it TH 55 R BOiE
R, A B 5 B 7 I f AR

REARLE S, AR, B8 s AN E co.
REL S0, {E 0 BRRHE, B E 148 EXWE. B
I, A3 AR S G O 2 1) ) RS 6l T B S K 2R
HEREARNE FERMFRA —EXR,
3.1.3 hiEEmER  hhERERBREBGRE
RZ—o WMEEF TRER GIB2A-91(CH M4 &
PSR B ok e R 7 ook R A Y R 4 PR
{8) ™ F1 GIB1158-91 (4 11 Wi et A 5 W 3 2% B 43

Yty 2 4 BRAE ) B SE , B At 41.2 kPa AT 3 T &R
Gy EMG ARG, AR RERA LA
4 e 3B (R S A i i 2 R, B 3 A Bh Y
AR 0447 H BT 1O S 2 A ORI B 4L R
K i 2 | I 25 DA R s R R A (L B L B
PR o A ] 3K A AR K T Y o B T (ELTD BB
ARG 7 2 b7 5 S 4 T R 2% o 4B S A R
FE F738 185 , LA B PR 3R B8 7= 4 RS TR AR RN A K o
3.1.4 WERHEW  Brobddsh, B A RN
REELHEEHEER ., RERFZEAN S EEREHAKY
0.27% , B F i P B ML 2= 8 L B B 0d e /i 22, 3
AP 3 IR AR 59045, 32 P A o 2 48 e 1 i
g EEMAME N TR R IR E LBERZ—.
3.2 HRFEHAALETAER RG4S

3.2.1 GitiE A J™E Al WLES AR L £ R 5
¥ BB L I A 0 B S HE BB T IR BRI RSE
3.2.2 EAMALURHEESE  ABUKM, BEK
A 25 S A0 o B8 S5 R , A [ B 4 490 P K fee 28
P, A AN I S FE L o

3.2.3 BAMGSRBSHOBRMERELX KO
il P S I RAT B K 1 200 m/s, 18 i 2 H U R AR
RERIBhEE, n_E2E 2009 RaB& ", AR EAE 45
SR R e 7 A AR e TR E 687 S AL A LR B A
JR AL, I R | R A 4R AT & R A
B , AT 3 B 25 P e R i #4511 . AR ae b,
S THRE NS E R RGN, . MG,
EBEIr MR BRI .

RO H R b T P R e = R AE, K
SR B AR, LA IR R A e R AR
Vil A5 REAY SRR E. BEHALRT
BOZ R AR F S TE LAY 4 TR 5 AR A AR B R &
—EFEER PR ESG . ALRP, BTA KBk
P05 2 BRAE % R B 4, U0 BH 2 R T A
R RIRIMIN EEBGEEZ—.

/N4 2 R pe g R S HE Te IR R O AR . B

FEAEENRESE R, FEAE RS BB T 9 5 18R 5 IR Y
Tl AR RGN AR, KR
A5 IR B 45 Bt , — b T T BRI AR/, PR AR I
8 BE NI s 55— 1 AT B -5 S 6 A HE T P R T
AT SRR XK.
3.2.4  AS[RIZEHYHR G 45 i 454 4 a5 T i 1 HR 411
B IREFEEGMMEEZAMT I XMITX(L X MR M
L MK : A% G 5 mm PAN) ., BERGYW
I I MECNX: AAEZRE S mm LA, R
WRYI¥ &R A, BAL TR .

VA BR A5 - /M P T, 2 RSN 400 P A8 1 A L
J BA B o
3.2.5 FYPEMETHAMESHESHXE TR



8 B =F E Kk

- 827 %

IR A FHCLE S T 557 300 4 0 R 445 195
Yl ATRE S HE R R B T B IERT Y GHZARTHT ) 8
WA K
3.3 WAESL

IREGEE 2 T E, 2B H A0 %, JRERH
AR A R IRER OIS Rl A ER
AN SR BG B R AR SE . FI, B
DO R AR P A 22 PR 6 376 63 SR BBUAE S £ 7 47 5 s, 2
ity 371 E B 4 H- 2 B R B AR 0%, AR I R £
HCR A F R RPN, 5550 % PR R R
FHPELARAIE A FROR A1

V6 PR SO S A T 2 0 A o A
SR A S A o, IO TR R Y AR, T b
oy R Bz R S8 LA B8 1 B SR , B IO 3R

SE 30k :

(1] ZFRet, X470 Y 5 A 32 450 A5 0 28 S0 B0 AT T 9 1 8 Lo
(1], WIFEFZE, 2003, 28(1): 1-3.

(2] Muramatsu T, Weber A, Muramatsu S, et al. An experimental study on ir-
ritation and annoyance due to passive smoking[J]. Int Arch Occup Environ
Health, 1983, 51(4): 305 -317.

[3] Schwartzman M L, Balazy M, Masferrer ], et al. 12 ( R)-hydroxyicosa-
tetraenoic acid: a cytochrome-P450-dependent arachidonate metabolite that
inhibits Na* , K* -ATPase in the comea[]]. Proc Natl Acad Sci U S A,

1987, 84(22): 8125-8129.
[4] Luksch A, Polska E, Imhof A. et al. Role of NO in choroidal blood flow
regulation during isometric exercise in healthy humans[J]. Invest Ophthal-
mol Vis Sci, 2003, 44(2): 734 -739.
[5] Schmetterer L, Polak K. Role of nitric oxide in the control of ocular blood
flow[J]. Prog Retin Eye Res, 2001, 20(6): 823 - 847.
[6] Chiou G C. Review: effects of nitric oxide on eye diseases and their treat-
ment[J]. J Ocul Pharmacol Ther, 2001, 17(2): 189 — 190.
[7] Das M, Bhargava S K, Kumar A, et al. An investigation of environmental
impact on health of workers at retail petrol pumps[J]. Ann Occup Hyg,
1991, 35(3): 347 -352.
[8] Higgins B G, Francis H C, Yates C J. Effects of air pollution on symptoms
and peak expiratory flow measurements in subjects with obstructive airways
disease[ J]. Thorax, 1995, 50(2): 149 - 155.
(o] %I VL, MK, B2, %, 4 HLIT 38 % 5] o Rk Atk shide A )
ik Rt AL G W BE A 5 4 42 4 BRAE (GTB2A - 91) [M]. dbst: [ Bl
BT Z A5 AR ATHS, 1996. 2-4.
[10] WEPERE, taabte, XIS, . M0 whdi i AR JE07 56 28 B 6
iy % 2 RE(GIBI158-91) [M]. Jeww: EEE TEFEhR AT
B, 1992, 2-3.

(1] X 00, FE4, 847, %, KORRHE TR BTG5
FHB I AL]. BREESSGE, 2003, 28(1): 7-8.

(12] X0 0L, #FEEfr, A8, 2. o 005 G0 O G Rl IR e T ) HI 5 Py
HFEBPIHARBIR[T]. W FERESAE, 2003, 28(1): 9-10.

(3] X1 9L, FRa, 885, %, DORs PRSI AR
B BFIAR (1], MRS, 2003, 28(1): 11~ 12.

(% HE)

S R R R T g S K S g i il e g S g S S g e e A A A A e AL Rt N AL e A e Pt T e S S T T e Koo e s S 2 3




