+ 664 - RS G T A RE S 2013 4 11 45 25 %55 11 ] Chin Crit Care Med, November 2013, Vol.25,No.11

i -
S TSRO AR O NS 5 27 A E 52 ) 19 SE BRI
WEE FH TH KA

(WZE] B8 WSRO R RO T G 28 G (PCAS)) VR AR BRI IBLE . 3%
W 73 R AT HTIE 22 K R L 73R 5 0 R T AR (n=10) BAIH (n=21) Fl & AR E S A
(n=21), KRG I 2 BRSO IR IR BT RAA TG I = B LG T IREE RS Y)
TFo 405 F28 T K A EIEFMKE (ROSC)JE 3.6.12.24 .48 h A6 45 20 Sl 111375 LR 4 7] T (CK-MB) |15
SRS (ALT) WUEF(Co) WS A 1(cTnl) JPREIRIEH F —a(TNF-o) . A4S 2 (IL-18 1L-6) S A%
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M ALT .Cr T 48 h ik, SHIFSZE4H T ROSC J5 6 h 2 . CK-MB ALT .Tnl /K - RlJ B 5 A% 4 %1 25
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Experimental study of the effect of Shenmai injection on post —cardiac arrest syndrome in rabbit L/U
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[Abstract]  Objective To observe the effects of Shenmai injection on post—cardiac arrest syndrome (PCAS) in
rabbit and to discuss the underlying mechanism. Methods Seventy—three rabbits were divided into sham operation
group (n=10), model group (n=21), high and low dosage Shenmai group (each n=21) by random number table
method. The animal model of cardiac arrest was reproduced by clamping the endotracheal tube. The rabbits in sham
operation group were only given anesthesia and tracheostomy without producing asphyxia by clamping the trachea to
produce asphyxia. Serum creatine kinase isoenzyme (CK-MB), alanine aminotransferase (ALT), creatinine (Cr),
troponin I (¢Tnl), tumor necrosis factor—a (TNF—a) , interleukin (IL-1B, IL-6) and nuclear transcription factors—kB
(NF-kB) levels were determined before asphyxia and 3, 6, 12, 24, 48 hours after restoration of spontaneous
circulation (ROSC), and dynamic changes in various parameters were determined in each group. Results ~ All the
indexes in model group and Shenmai groups were gradually increased after ROSC. 1L-6 peaked at 6 hours, 1L-1f3
peaked at 12 hours, CK-MB, ¢Tnl, TNF-a and NF-kB peaked at 24 hours, ALT and Cr peaked at 48 hours.
CK-MB, ALT, ¢Tnl levels in high dosage Shenmai group were significantly lower than those in the model group 6 hours
after ROSC  [CK-MB (U/L): 571.69 +24.39 vs. 587.98 +22.38, ALT (U/L): 74.88 + 8.71 vs. 81.49 + 5.79, ¢Tnl
(pg/l): 7.82 £1.52 vs. 8.97 + 1.87], serum levels of TNF—a and NF=kB 12 hours after ROSC [TNF-« (ng/L):
120.36 + 12.38 vs. 135.23 +20.13, NF-«B (ng/L): 2.18 £0.17 vs. 2.29 + 0.15]), and the serum levels of IL-1PB and
IL~6 24 hours after ROSC in high dose Shenmai group were significantly lower than those in the model group [IL-18
(ng/L): 1.49 £0.13 vs. 1.62 £0.17, 1L-6 (ng/L): 72.01 £5.02 vs. 79.35 = 11.28], however, serum Cr in high dosage
Shenmai group was significantly lower than in the model group at 24 hours after ROSC ~ (pmol/L: 158.73 +4.40 vs.
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162.97 +5.02, P<0.05 or P<<0.01). In low dosage Shenmai group, the serum level of CK-MB, Cr, c¢Tnl were
significantly lower than those in the model group 24 hours after ROSC [ CK-MB (U/L): 1 769.00 + 19.73 vs.
2 120.96 +24.15, Cr  (pumol/L): 159.32 £ 3.02 vs. 162.97 +5.02, ¢Tnl (pe/L): 12.17 + 3.04 vs. 14.89 +3.09, P<
0.05 or P<<0.01). But after ROSC, ALT, TNF-a, IL-1B, IL-6 and NF-kB showed no significant change as compared
with model group. In high dosage Shenmai group, serum levels of CK-MB and ¢Tnl at 6, 12 hours and TNF-a and [1.-6 at
24 hours after ROSC were significantly lower than those in the low dosage Shenmai group (all P<<0.05). Conclusions
Severity of injury of different organs in rabbit cardiac arrest model showed positive correlation with the alterations in serum

TNF-a, IL-1B, IL-6, NF—kB after cardiopulmonary resuscitation. Early use of Shenmai injection after cardiopulmonary

resuscitation can retard the development of PCAS, especially in the protection of ischemia and hypoxia of myocardium

after cardiopulmonary resuscitation.
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£ 1 BYOHBIER S QT ROSC J5 AN E] & 1 CK-MB ALT . Cr.eTnl KRR L R (R £ 5)
o CK-MB(U/L)
215 EPSNill
ROSC 3 h ROSC 6 h ROSC 12 h ROSC 24 h ROSC 48 h
BFARA 401.46 £ 62.62(10) 403.15+52.45(10) 405.46 +57.59(10) 407.51 +68.89(10)  410.64 +70.62(10)  413.67 +72.12(10)
HERIZH 400.17 £26.51(21) 477.51 + 18.56(18)" 587.98 + 22.38(18)* 736.37 +29.64(18)* 2 120.96 +24.15(12)* 1192.78 +22.02( 6)*
RFIES A 401.64 +24.43(21) 47057 +13.07(19)* 587.26 +22.35(19)* 731.58 + 16.47(19)* 1769.00 +19.73(12)*1 162.15 £ 23.92( 6)*
ERF S 402.74 £ 25.73(21) 468.92 +22.29(20)" 571.69 + 24.39(20)™1720.51 = 14.69(20)™ 1 763.22 + 22.22(13)™ 1 151.32 + 22.45( 6)*
ALT(U/L)
20531 ESSENiN)
ROSC 3 h ROSC 6 h ROSC 12 h ROSC 24 h ROSC 48 h
BFARA 4472+ 694(10) 4327+ 7.14(10)  46.11+7.02(10) 4779+ 7.23(10) 4877+ 8.12(10) 4981 +8.67(10)
R 2 4534 +5.18(21) 6257+ 4.48(18)" 81.49+5.79(18)* 100.77 + 8.68(18)* 195.06+ 9.81(12)* 271.98 +5.88( 6)*
EAES AN 4529+530(21)  61.89+ 574(19)" 78.88+9.43(19)°  99.37+10.89(19)* 190.16+ 9.58(12)*  268.62+9.59( 6)
ERIESEM 45.16+5.10(21)  60.00+ 11.77(20)"  74.88 £8.71(20)* 9729+ 6.47(20)" 189.30+ 13.80(13)* 261.55+9.28( 6)™
Cr( ;.Lmol/L)
2H 51 ESSN:D)
ROSC 3 h ROSC 6 h ROSC 12 h ROSC 24 h ROSC 48 h
FARU 58.34+1028(10) 59.03+11.04(10)  60.56+12.33(10)  61.34+13.44(10)  6223+13.98(10)  64.65+15.78(10)
LI E) 5894+ 4.99(21) 7574+ 5.51(18)" 103.72+1221(18)" 119.88+ 6.47(18)" 162.97+ 5.02(12)" 205.90 + 14.98( 6)*
FIE 24 58.68+ 5.27(21) 7570+ 5.52(19)* 10280+ 4.96(19)" 119.06+ 3.81(19)" 15932+ 3.02(12)™ 200.06 = 15.00( 6)°
RIS 5901+ 4.61(21) 74.88+ 4.33(20)* 10262+ 5.18(20)" 11849+ 4.99(20)" 15873+ 4.40(13)™ 199.17 + 13.88( 6)°
cTnl(pg/L)
2H 531 ESENin)
ROSC 3 h ROSC 6 h ROSC 12 h ROSC 24 h ROSC 48 h
BFARUH 427 £0.94(10) 428 +0.88(10) 4.28 +0.98(10) 429 +0.88(10) 430 +1.02(10) 431+1.11(10)
HFRIZH 430 +£0.87(21) 5.28 +1.78(18) 8.97 +1.87(18)* 11.81 +3.15(18)*  14.89 £3.09(12)* 12.81 £3.03( 6)*
EFIES A4 4.29+0.91(21) 5.21+1.79(19) 8.69 +1.01(19)* 11.45+£2.31(19)° 12.17 £3.04(12)™ 9.32+2.09( 6)®
ERES AN 4.33+0.76(21) 5.13+1.67(20) 782+ 1.52200™ 998 +2.04(20)™  11.08 £3.58(13)™ 927 +2.18( 6)™

{E:ROSC i [ EAEFMKE , CK-MB A JJURR ] TR, ALT N 2 B4 2 , Cr LT, eTnl JIMUESER A 15 5T AR4LHAEL, "P<0.01;

LR HE, PP<0.05,°P<0.01; SEFIR S 24 AR, 'P<0.05 ;752 P sk
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0.01), TMEFESE4 T ROSC J& 6 h B B )#
i (P<0.05 &% P<0.01); ALT {7 & Fl 5 4 4
ROSC J7 6 h .48 h B} I B fIX T AU 20 ( P<<0.01 Al
P<0.05); KA ESEHAMEFESEZL ROSC J5
24 h B} Cr Y BARFAEAIA () P<0.05), =&
Z:472H ROSC J5 6 h. 12 h i} CK-MB .¢Tnl 270 A%
TARF RS H (F P<0.05), 4] 8] 5 i 25 5
WG L
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0.05); ROSC Ji5 45 48 #5332 W 7+ & , 1L-6 F ROSC
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Z: F 4 ROSC J5 45 W 8] 5 TNF-o JL-1B.1L-6.
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TFHIARIA (P<0.05 8 P<0.01), &FlESEH
ROSC J& 24 h TNF-« Fl IL-6 B AR TEH 2%
2H (¥) P<0.05),
3 it it

PCAS J& CA B I3 54k & ) MODS, J& 38K 7
) JE B SO TR EEFE R R AL 2 A
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VA E BRI / PR T (VRO B , B & K B R AiE
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ROSC J& , HURZE Dy TR ZUR NI 0 e R $iAh 4T
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R2 SHOFHBRERRE BT ROSC G A I E] S M TNF-a IL-1B . 1L-6 NF-xB KRR fb A (3 £ 5)

o TNF-a(ng/L)
ZH 31 PSRl
ROSC 3 h ROSC 6 h ROSC 12 h ROSC 24 h ROSC 48 h
BT 69.01 + 9.66(10) 70.22+10.14(10) 7111+ 9.98(10)  73.87+1031(10) 7336+ 10.91(10)  72.84+ 9.97(10)
femzg 6922+ 9.90(21) 87.03x 843(18)s 103.73+1221(18)a 13523 £20.13(18)a  306.87 £24.78(12)a 277.19 +20.19( 6)a

RFIHS4240 70.03 £10.42(21) 86.57 = 9.46(19)a
BRI S 44 68.86+ 9.87(21) 82.50+10.49(20)a

99.06 + 11.98(19)a
97.54 + 14.42(20)a

125.67 + 14.10(19)a
120.36 + 12.38(20)ab

29598 +12.15(12)a  268.60 + 16.82( 6)a
279.21 +24.03(13)abd 250.18 + 20.18( 6 )

IL-1B(ng/L)

215 58]
ROSC 3 h ROSC 6 h ROSC 12 h ROSC 24 h ROSC 48 h
FARA 0.45+0.15(10)  0.47 £0.17(10) 0.49 +0.18(10) 0.48 £0.16(10) 0.48 +0.14(10) 0.46 £0.16(10)
I 047 £0.15(21)  1.09+0.17(18)" 1.52£0.18(18)* 1.80 £ 0.20(18)* 1.62£0.17(12)* 136 £0.21( 6)*
EFESEA 042£0.15(21) 1.05+0.23(19)° 1.47 £0.23(19)* 1.75£0.19(19)* 1.60 £0.19(12)* 129+021( 6)*
EHAHESEM 043+£0.14(21)  1.02+0.11(20)* 1.41 +0.24(20)" 1.72 +0.17(20)" 1.49 +0.13(13)™ 1.09 +0.19( 6)*
y IL-6(ng/L)
215 SN
ROSC 3 h ROSC 6 h ROSC 12 h ROSC 24 h ROSC 48 h
FAR4A 85.83 +10.37(10) 87.65+10.58(10) 88.89+10.93(10)  87.44 +10.21(10) 86.85+ 11.01(10) 87.12£9.02(10)
R 87.53+ 11.38(21) 100.39 + 11.79(18)* 103.37 = 11.26(18)* 83.86+11.98(18) 7935+ 11.28(12)  78.93+6.18( 6)

RHIE24240 85.90 £10.02(21) 98.02 % 14.13(19)?

102.11 + 10.58(19)?

82.23 +13.67(19)"

78.01 + 8.76(12)"

76.54+9.71( 6)*

ERIESEA 86.79 £ 14.06(21) 96.11£10.10(20)*  99.12+ 9.71(20)*  79.82+ 7.24(20)*  72.01+ 5.02(13)*' 71.05+5.35( 6)™
e NF-kB(ng/L)
215 2= B
ROSC 3 h ROSC 6 h ROSC 12 h ROSC 24 h ROSC 48 h
BFARH 0.96+0.13(10)  0.97 +0.15(10) 0.98 +0.17(10) 0.97 +0.18(10) 0.96 + 0.16(10) 0.96 +0.14(10)
fmg 098+0.15(21)  1.81£0.12(18)"  205+0.19(18)"  2290.15(18)" 2.62+0.12(12)"  1830.15( 6)"

EFHESEA  0.99£0.15(21)
BAES AN 0.96+0.15(21)

1.77 +0.15(19)*
1.74 +0.16(20)*

1.97 +0.15(19)*
1.96 +0.17(20)"

2.25+0.13(19)°
2.18 +0.17(20)*

2.55+0.16(12)°
248 +0.16(13)"

1.78 £0.17( 6)*
1.62+0.16( 6)*

71 :ROSC 7 [ EFEKA , TNF—a R PRERSEE T —a, TL-1B .~6 S 4L/

F -1B.-6,NF—kB HR 1 —xB; ST ARA L,

P<0.01; SHILLLE,"P<0.01,°P<0.05; SIS LLE, 'P<0.05; 355 8 W3 HEL
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FEik , PETE SR SO I, M = AR SRIRALN , 1
WS ZAVE UR i, 4330 PCAS B9 &4
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WomEE , 5 E R AMIF TS R A — S, BB CPR
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[19-23 ]
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6 h AR RI AIG, JELA CK-MB .¢Tnl FFEARH] &,
PRSI TSR CA JG#8E UR #i BAA —E M)
PRIWE ] o B I 55 O T R R B, 5 22 1 S T R
TR FEAE H 5 P TNF—oo 2540 B PR 17K SF L DT UG
BRMLIAR IR RAE S BB i R AR SR 4
7R ,CA KA ROSC J5 M. TNF- o \IL-1B .1L-6
J NF—«kB KA AR T8 45 T AR S
SR T UG LR RN K TSI R A BT
FEAR, i S 2 AU . $&/R7ECPR B, FH
N 5 42 1 B W RERRAIR TNF— o NF—kB 25 5 SE A
FAKSE, TR S8 7E ROSC 5 HLA & Az s 1
TR T AR SO B HE— 25, I e A SN R
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