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An Experimental Study on the diagnosis of high voltage electrical injury by means of biological oxygen con-
sumption measurement LI Weiping, ZHU Zhixiang, XU Xiaoguang, et al. Department of Burns and Plastic
Surgery, Shen Zhen Red Cross Hospital, Shen Zhen 518035 ,Guang Dong P.R. China

[ Abstract] Objective  Objective: To investigate the degrees of the degeneration or the necrosis of
muscle tissue injured by high voltage electricity as determined by biological oxygen consumption measure-
ment. Methods  An animal model with high voltage electricity designed in our laboratory was employed in
the study. Muscle tissue sized 12 mm X 10 mm x 1 mm at electric burn produced 5 spots of the rabbit injured
legs was harvested for the measurement of tissue oxygen consumption for 100s at 2,8,14,24,48 postburn
hours and 5 postburn day. At the same time histological examination was made.  Results ~ One hundred
and eighty two pieces of tissue samples were examined. Among them 20 samples with oxygen consumption
below 8. 7kpa/100s (43. 5% ) showed necrosis under LM, while 157 samples with oxygen consumption of
16.9 10 8.78 kpa/100s (84% ~44% ) showed histological necrosis and different degrees of mixed degenera-
tion and normal tissue,and 5 samples with oxygen consumption above 17 kpa/100s (85% ) showed normal
histological structure. ~ Conclusion The lower the tissue oxygen consumption was,the more severe the tis-
sue degeneration and necrosis were. Oxygen consumption measurement could be valuable in the determination

of the degree of tissue injury inflicted by electricity in terms of its convenience,rapidity and accuracy.
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Fig 1 Histological examination of B zone at 2
postburn hour( PBH) in mild group:edema of
muscle bunle and intermuscular gap, coexist-
nece of partial normal and partial fragmented
and lytic muscle bundles HE x20
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Fig 4 Histological examination of C zone at
5PBD in intermediate group:a large amount of
Iytic and necrotic muscle tissue HE x 20
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Fig 2 Histological examination of B zone at 5
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in intermediate group

postburn day (PBD) in mild group: edema of
muscle bundle and intermuscular gap, infiltra-
tion of inflammatory cells and existence of a few
muscle bundle HE x 20
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Fig 5 Curves of cellular oxygen consumption
Histological examination of C zone §
PBD in severe group: mild edema of intermus-
cular gap and infiltration of small amount of in-

flammatory cells HE x 20



R AL

2001 %24 HE 17 %% 2 8 Chin J Burns, April 2001, Vol. 17,No.2 . 113 -

85% VA I, B A S TE 6 42, {FL 40 i 1 8 BBE P G A7 A7
f- TU%%W%E@L%ET 85% LT ,43.4% L)

EOEE AN H BRI 3 MASE SR HIE, ]
HEATPESRBE B O T, I Q) i AR AP R BB . A AE
BIE43.5% LA T AL 21, AR DR SE A 40 £,
JE M R . BB, PR A Oy SRR R U PR,
10 v 00 5 2H B 45 R B I 0 A — R W S B g
B HLGE 2 h IR, 28 M 40 M 2
Bt o 24 48 P 40 O %5 £ Bt 3 45 SR — 2 TR,
WA — 5 .

$ £ X W

I OLHLSE, W, £, % AR L e 45 90 B o . AR B E
Fethisb Rt ,1991,8:171.

2 REH B A2HEBE R B 20 BlRE. PESMBIRE,
1988,8:454.

3 Zhu Zhi - xiang,Liu XY. Wang Y, Repair of experimental high voli-

age electrical injuries, Acta Chirug. plastica,1990,32.23.

4  Mary CS, Mehmet T, LeeRC, et al, Advances in the evaluation and
treatment of electrical injury emergencies, Iee Transactions on Indus-
try applications,1995,31:1147.

5 OREREESET NNEER, S SREHG AN, heg
T Batiisr At 2 ,1991,7 122,

6 AEIEREH, K, 5. S E AR SR R A SL
R e 24 75,2000, 16 :339 - 422.

7 BUREH, RIRHT, AR, S NS R IR AR A B IR 1 SR
PR R F I P ETE RSB0 35,1995,11:436 - 439,

8 RIEHI,SERAL ALK, . - 20°C KARBEAE B IR OB AR
HhBE 2% & ,1995,33.479 - 480.

9 BT, WK, REF,F. IR T U X6 R LR . R
LRI Be i SRR 2% 74,1998 ,14 :326 - 329.

10 fuk, EA R, LR S, %. P EREGE R & 55 0 A& 2
Jie 3 By B i B R EAE R AR, hREBIE RGN R
1996,12:37 -40.

(Y& H #9:2000 - 01 - 10)
(.8 =)

INBY R 8 7 5 5B R FE J5e 4% 6 T /Y hz A
AL EHE REZE RX2FH AmE 2H

A 23 N3k 35 4b 6, B K AR 4em x dem, B/ T AR
1.5emx2em, B 16 A, &7 N, I KEHS3 L, H/N3 L,
Ml 15 NGRS 2 A B 3 N ARG 2 ALK
G 1A, VRN AE BRSNS R ZHEME, K
W BRI 1,

R 135 61T 8/ B R i T

FARAMR ik HBI(% )
[6146 K2

I5F:19:8 5 14.5
JAT 4 0 S5 R By 4 11.4
JETE Bz P 6 17.1
WAT 48 E A 3 Bk SR B 2 5.7
GES: 4.

A48 B 5 14.3
H— W B KRR K 4 11.4
BEW SR R 2 5.7
B=EH S SR R 2 5.7
NN R 2 5.7
KB 3 8.6

FREAE &S R, ShI B 28 45 R )5 # bk [
Wil iR 2 PR bR S8 L0 U5 AT LSRR A 4 5 DR R a8 I B

fE# BAL.450004  HSM T — AR E Brbedh

* &

EMATARARME 3 B, KGREMEETE 10 d, 5K 17
d, BV 1S BIEBHE 1 ~2 4, mBio B 6 R TR
R#EiX94.5%

THE T8/ G R B e 4 B RS i 8 R RT R K,
%XJu%HﬁPJEE%/J\)L{E&%ZﬁJE%fﬁﬁKﬁ?%%lﬁ&:%ﬁ
WARHFAREM, R\EFHMEEE, 02 M0EETEE
R SR R RO R) I B R 1T TR L R B0 D B R R, T
— AR T A AL AN R IR R, R BEE TFHRE
Bt /MR F T2 —,

N B R R B KR R TE — R T R B BB B
W EEZARENEAE®, AH 1 G & T Y FEERS
MR XRENERTARN, BETRELXRFRNME
o RERNTREHRENL, PR AGE I #17T £ 3
LRk, B K IR B HUR &2 T3 2 Bk o

AT A4 3 KSR BE I SR A, 5 Bl Bk Ak il A 2 R K
WA K, RIEFELE SRR BT AR P RGIPKTE,
EEFEBDREBREBRESBARLII®, ETFH, FARAE
Eh R ERSEBRIZ R, NMERE. HBEEBHI, B
AR AR A R 8 TR, BRI A B TR M e R B A
B, E R L, 2 F I E g K, R R R B R
B B S R PR EE R, R DK AR A, B AN

(W& H #1:2000 - 07 -26)
(¥ F |)





