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B F XTRET 6 Gy MHBMEEH 30% L BEEE5/E 48 h 3K Fob L L8 4 B AL BE R AL T e Fu L
REAATPEEAEACSHENER. ZREV 6 Gy 5B .30% X B GABEESHE O K
FARRADIBAURED ATPHENBE TR, AEAE SN TRE~E, XU 568 sKLET

B R T EY. AN R F BB E5/E OME GG R AR . Lo sE LI R b 0k 4RO BB B AR 4 R 55

HERERE.

KA 1915 BB RAT OB EALBERRAL ATP B8 O AL

hEES#ES R644,R818

FEEMPTERH. KRRRESHRECIESR
o4 A T BN, HLE M AR IR DR R TR B Pt
BONAETRERRELSYEETRS, R&AN
MRTRERGE CETRAEERE. ALBNE
THRE S G E CUBERR ™ AR A AL 538
1EH .

1 #¥H5EFE

1.1 XA

AERN ERMMN. —EMAE B ATP 3% Sigma 7=
# , ADP #1 PMS (N-methyl phenazonium methyl sulfate) 3
Fluka =5  H& RHEE.
1.2 A8

DU-7 % 4b0[ WL Y643 Y6 18 it (Beckman, 2 ) J2-21 BI{EE
#53% % U 4L (Beckman, 2 E) (SP-2 W& (L4 EBR 5
B
1.3 v b54Hs

fR FR A YE Wistar KB A E 170~250 ¢, AL R 5 41, IF
HIRAN,6 Gy ¥ HEL HFRHAMAR),30% I FEREHE
4 (B),6 Gy AT EH30% X EEGHBME S HAWC,C
53 RANEL (S, 45 ml/kg A FEK A5 FENAIF12 b R
AR/ HEHEETELREN AN RED.
1.4 £ ARZ

225 BREBERR, 2R A DRETEENS T
HEBKE.
1.5 L& EH4 &

KRG EEFH Zydowo B HFED . S EAHHK:0.25
mol -L ' M $§,0. 01 mol -L~" Tris-HCL,pH7. 4, )0V 51 3 B

LIRS BT BIE0~4CiHT,1 h 2.
1.6 ZyiRFR AR T

R4, 0. 25 mol -L ™' # ¥, 3 mmol-L~' KH,PO,,
0.4 mmol-L~! EDTA,pH7. 4 K E A H2. 2 ml, B EEE
TE30C, M Clark HERMERNAEREAE.LNAHUETE,
A, B0, 1 ml by f, 1B 1 min SAL0 pl 1. 25 mol+
L'H AR MERRR, AR min Si0A4 xl 0.088 mol-
L7'ADP AR 3% #8 & & 1 3§ 1P R 32 4 & (RCR). B§ & I CADP/
O)MALBERL L& & (OPR).
1. 7842 3% 3688 B £, 88 (SDHD % 71 Rl X

LR 64y Bt B IR BT .SDH i% /1 %% Acrell 8 7L0),
1.8 WHLIRE & ATP 885 N A

BB, T PREL150 mg LWL, H03. 0 ml OCHY0. 05
mol ‘L i B R, T MR B IR MATAHKE
K45 ml, FACH ERHE4 h,3000X g B30 min(0~4TC)FH
E# TUEMALO ml MR, BT, BA4CRELR  BE
OLFRE, LEBRATEASENE Lowry O RNKER
ATP BB AW E™,
1.9 &it¥ame

¥EHI T+  FENEERSEH SPLM EE5H 54 1E
St ERRAFESMNUUP <0.05tENBREER.
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2.1 HEaEEARANRGE S

RAHYGERLERFEZ . ENAK, REIT¥%R.B
HMKEHEI.8RI12h BETR.CANEEGRI~48 LY
BETK, UMHESh ARMEHF8h 548 h,CAMER ¥
HKFBAMUBERTCAMBE,SAS N Al ELLB, T4
H#EER KD,
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*1 FRAXBMEREL
Tab 1 Changes of blood pressure in different groups of rats (¥+s)
Hours post injury
Group
1 3 8 12 24 48
R 12.37+1.04 12.96+1. 89 10.63+1. 37 11.25+1.50 13.24+0.53 12.51+1.10
(5) (5) ) %) 4) (6:)]
B 10. 80+ 3. 07 9.054+1.85% 9.4543.25% 6. 66+ 3. 82% 11.59+3. 08 11.96+1.97
¢ (M ® 13) (9) (€D}
C 9.84+1.85% 7.384+1.47% 6.401+0.65%2 6.91+0.47% 10. 00+1. 33% 8.69+1.04%A
(5) 6 (5) (5> (5) (6)
S 13.01+0.834 10.30+2.184 12.16+0. 864 11.8941.584 12. 401+ 1. 584 12.3440. 284
(5) (7) (5) (5) (5) (5)

Control Values (N) are 13.94+1. 41 kPa, (n =14); The numbers in parentheses account for those of rats;
¥X: us N, A: vs B, A: vs C, P<0.05

2.2 ‘um&i\%%"%ﬁiﬂﬁtﬁm

CILE Rk RCR £ R 4A15/512~48 h B A% C HFS1
~48h BETRE(FE2).ADP/O {7 R Af5/512~48 h.B

*2 FREMACILENE RCR &1L

Tab 2 Changes of heart mitochondrial respiratory control rates in different groups of rats (x+s)

A5/58.12848 h f1 C #HI5/51~48 h B E TR (F3).0OPR
ERAHFF12~48 h.BAMC HIFFE3~48h BETFTRGE
DANBERENER 514 RCR.ADP/O KA OPR.

Hours post injury

Group
1 3 8 12 24 48
R 4.2340. 54 4.30%0.43 4.3040. 45 3.11+0.17% 3.1140.28% 2.440. 28%
(5) (5) @ ) 4) )
B 3.6440. 27% 3.4940.48% 3.3310.21% 3.3310.52% 3.5940.42% 3.41+£0. 33%
@ (8 ) €))] M 6)
C 2.89+0. 43%2 3.25+0. 30% 3.0540.20% 2.8510. 38% 2.5540.36%A 2.8540. 1%
(5) (6 (5> 5) ) 6
S 4.1540. 224 2.97+0.25% 4.1240. 444 3.6610. 464 3.3740. 294 3.7140. 174
(50 (7) (5) (5) (5) (4)
Control values (N) are 4. 614+0.58 (n =11); The numbers in parentheses account for those of rats;
¥: vs N, A: vs B, A: vs C, P <<0.05
%3 TARACNLENE ADP/O LEE
Tab 3 Changes of heart mitochondrial ADP/O ratios in different groups of rats (¥ *s)
Hours post injury
Group
1 3 8 12 24 48
R 2.47+0.18 2.79+0. 09 2.7540.06 2.294-0.26% 2.2840.06% 1.9840.16%
) (5) CY] (5 4) (5)
B 2.5640.11 2.4740.10 2.3740.06% 2.1610.18% 2.4840.15 2.29+0.11%
(8 (8) P 9 (N 6
C 1.9840. 02%4 2.161+0.20% 2.1240.08% 2.0040.15% 1.88:+£0. 14%& 2.05% 0. 13%
(5) M (5) (5) (5) 4
S 2.8610.074 2.0240.12% 2.8110.194 2.5240.294 2.2940.22% 2.57+0.164A
(5) (7) (5) (5) (5) (4)

Control values(N)are 2. 89+0.17 (nmols ADP added/natoms oxygen consumed, n =11); The numbers in parentheses

are those of rats; X .

vs N, A: vs B, A

vs C, P <C0.05
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Tab 4 Changes of heart mitochondrial oxidative phosphorylation rates in different groups of rats (Xts)
Hours post injury
Group
1 3 8 12 24 48
R 0.56+0.12 0.68-+0.08 0.714+0.10 0.3340.09% 0.3540.05% 0. 33+0.09%
(5 (5 4 (5) (€] 5
B 0.3740.04 0.35+0.05% 0.3240.07% 0.3040. 08% 0.3440.07% 0.3040.09%
(8) ® ¢))] (9 4] 6>
C 0. 3640, 07 0.3440.09% 0.3010. 05% 0.30+0. 08% 0.30+0.05% 0.3140.06%
(5 (6) [€))] (5) (5)
S 0. 6340. 064 0.3140.09% 0.61+0.144 0.36+0.08 0.39+0.09 0.48+0.114
(5 (7 (5) (5) 5) 4

Control values(N) are 0.5740.11 (umoles ATP/min/mg, n» =11); The numbers in parenthesis indicate those of rats;
vs N, A: vs C, P<<0.05
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2.3 WML $itk SDH # /) E 4L
RAGEXLHSHL . BAGRFEIZh.CHHFELI2~48h B
FTFH IBBEWE CHSDH EHGED.

#*S

FEEONLK 4 SDH EHER

SHLE R G ATP 8 H T4k
R A%FE8~48 h.BABF12~48h R C HA5F53~48h
BETR. B EUBXRIE S (3E6).

Tab 5§ Changes of heart mitochondrial succinate dehydrogenase activities in different groups of rats (X=+s)

Hours post injury

Group

1 3 8 12 24 48

R 92.16%5. 36 88.4518.67 88.8917.63 88.79+6.07 85.89+5.99 85.82L6. 40
(5 (5) 4) (5) (4) )

B 98. 56+ 14. 60 82.97412.97 92.70%7. 39 67.67+12.24% 75.271+21.33 75.131+14. 49
(8) 7 (€2 (8 (12) (€:D]

C 80.72+5.19 79.324+3.74 74.01+8.00 52.6114. 40% 55.9446.52%45 57. 384 3. 29%
(5 (6 (5) (5) 5 (6

S 89.6816.57 83.37+7.93 83.821:6.23 81. 66+ 7. 244 78. 671 4.964 84.2516.184
(5 D 5 (5) (5 4

Control values (N) are 95.22+18. 82 (umoles DCIP reduced/min/mg, n =11); The numbers in parentheses account
for those of rats; ¥ : vs N, A vs B, A: vs C, P <0.05

F6 A EIBHRERD ATP BT HEL

Tab 6 Changes of cardiac myosin ATP ase activities in different groups of rat (x+s)

Hours post injury

Group

1 3 8 12 24 48

R 1.731+0.09 1.68+0.11 1.41+0.13% 1.3240.10% 1.3240.10% 1.2740.43%
(5) (5) 4 (5) (4 5

B 1.72+0. 11 1.68+0. 14% 1.56+0.12 1.2840.09% 1.2740.10% 1.3440.11%
(8 (¢p)] (8) (8) (9 (9

C 1.831+0.13 1.4240.12% 0.85+0.07%2 0.6240.12%4 0.8140.09%8 0.88+0.06%2
(5) (6) (5) (5 (5 (6)

S 1.83£0.06 1.59+0. 09 1.4840. 084 1.3740. 084 1.3210. 104 1.4240. 094
(5) 7 (5) (5) (5) 4

Control values (N) are 1.
vs N, A: vs B, A:

X

8610. 30 (umoles Pi/min/mg, n4=13); The numbers in parentheses are those of rats;

vs C, P <C0.05
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ALBARTKHC Gy £F— WA .30% 1 s
GEBREGHRYN CIERRBAEEERL.
B EREMRERR.

A IR R O DLAE I A ROR 75 A4 AR 4 . 545 F0 3K
BRESGARMLETRE, REREFEARR, AT K
SR ML B . T ONERR B ERRBYAR
Z—, X R UK, (e I Gk R BB sl I B R R
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W48 5 T Rt

HGRONEERBEAHAEREQEREN™
EMFAREA T T BREARABNS 5 MR &R
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BHERRREE S G R OISR kT 6 ™ H 321,
ATP E B Pt M 5 5 & 450 WLk #& SDH
EHEETH.BT SDH 58K AEEESE S, Hil
ARG EMRES  ENEETRRIRT KRR
.

FLRERBRGEOCNRER ATP BE S
BETRE, PR &t FREEE, X AGE O
HENFIALRERS IREQH V.. V.M V.=
FIZThEE AR, R A ATP B iEdE, OB ER S5 HE
HHRDEEYRRY BHEEBIES THRSER
BRE THW TR V.78, BT V.8 ATP 85 h &
B, V. ARSBNREA ATP BIE /1 T B 45 R B4
B ST T, 7B AL V&, ATiB5 \LWLERE B ATP 8§
FEATRM . GERRES BERTHERANEH
W, EGENREA ATP B85 5 TR 5 HRE D) 8
TRAX.BEESHXR B FRHEMEGXFHH
BENER BRBORBLATR . SRFENRER
ATPBIENTREMSE,

AEBAERRAIREFRE THELE, T2
B T IRFTH R & AP 4 f5 O LR B AR 1 BB
ERFEEUTHY . (LEFRST RCR.ADP/O K
{01 OPR LA X SDH & 71, U E LA A RE R = 4£
(OBEREIREBEN ATP 85, WEONHHEY

REEFA.
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Disturbance of myocardial energy metabolism in the early stage following

combined radiation-burn injury in rats
Xiong Ye, Chen Zongrong, Cheng Tianmin, Lou Shufen (Department of Radiation Medicine, Third Military Medical

University, Chongqing, 630038)

Abstract The changes of cardiac mitochondrial oxidative phosphorylation and myosin ATPase activity

and the effects of fluid therapy on the changes were observed in a period of 48 hours after a combined injury

of 6 Gy radiation and 30% TBSA full chickness burns in rats. It was found that the capacity of cardiac mito-

chondrla oxidative phosphorylation and the activity of myosin ATPase were significantly decreased after 6 Gy

radiation, 30% full thickness burns and a combination of the 2 and the decrease was more marked in the com-

bined injury. There was a close correlation of the 2 parameters with the decrease of blood pressure. Fluid

therapy greatly improved the myocardial energy metabolism. These findings suggest that ischemia and hypox-

ia are the main factors to result in disturbance of ebergy metabolism after combined radiation-burn injury.

Key words burns; ionizing radiation; mitochondrium; oxidative phosphrylation; ATPase; heart; rat
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The morphological and biomechanical research of trapeziometacarpal

joint
wmAdL HEHF E R

FHARBALFUEFEMEMELENEEARANE
THEELYEAES, MK T XWEERR B w
ERF HEMBR AR MEYBAEAMET BHE
XE R HHFRXLTEHENES 4. 3h k4t R A iy 8
K AT AFNFTERR THEREE LT ETEH MRS
BEXTHE - EFWNERE BRI THEREXTESES
SRUHESXFTRENEINER TEFREGRNT . (LS
AREMRXYEHE-FR10.940. 9 mm) LB —EHK
L EHHE—FRALSEL. 2 mm)D, EFHERTFE %
FEFEXTEHMNRER EVERAKERES, FHEFEXTE
T AR AH EAE I, o /NEE A AR X L e 6 3 I A9 B A0 il RO B R
EXAVEAAFRE ENR BEUX RMEXAEME, X
HHPREBEUSHER,

(DREAFRMBAE —EFREVHEFHUXTE P
HEE, G HEE AVEARRR, XHFHEHAREHT
HFEH  EFEHNERBALMERER, BEIHFRATRTR,
¥ g A E BB, R RS, Ptk e
BB,

€PE.Y & S5 S g L) Nil-3 P SUEARRILE: Tk X
BEBIRS B ~3RLEEXTRBENHEESR EME8EE
LR R 47 5 355 B M 55 7 A9 S HF LA 0 8 00 30 A S0 5RR L R Y 18
EETHHREBEXRAERDIRET HIBRERI . F—4F
Skl E BBk, S AV RM G E LA RE, kX E
AT RREYESRE IR REFZXEAXLTRIER

(E=EREAPERMTBRFENE) HEK,630038

EFN R BRRLE R, AL RERZ N LE
FER 5B BREE 78 £ 2 05 X, M8 KRS 40088,
S B Y XIRA Sh Bk ok B ¥ R sh Bk B REsh ik e A T
BHESLEN IENESREAMERHELTEKET
F.

WDF—FBNN—NEXRERNEER. EAE—%F
RELRRE HooK F MMM K, HAM T B R . c—2859.
03¢—0. 3665, 1 B &R . 2517. 51 +576. 78 MPa, BiR#H
IR PR 33.3816. 93 MPa, R K AT 113, 241, 25 3L £
—WEXANAA—MEXEYEHRBEE R, WM
§(737. 784249, 70 MPa) /N F R E4E My &,

OW|PEXTHHDHFM RN HHE S~ AL R
ERREER . TEUEHH R RBEME.2 650110. 6838
MPa, B & I A9 B R YRR B . 1. 0904 3-0. 3689 MPa; ##2f
IR A (13. 4241, 76 N/mmD) K T AT I # By Pk
W (6. 23310, 97 N/mm®) B EIH 3 £ B h B RAF WA R,
PHELHW AEREELCRIIR, 5% AAA B H K
BREL0XET, AR RM B BRI TR B W &, AT R RERE
BI70% bt ST TR IT LRI Y, K T AR SSRGS B L ST R 5%
MR,

KT BEREXRY EVEH P IBEEEWHE¥
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