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6 h. KB ESHAM ROSC jg 3 h FFIE M cTnl & & 8B EFMMP<0.05 & P<0.01), B4 ROSC F&
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[Abstract] Objective: To investigate the serum creatine kinase isoenzyme (CK ~MB), cardiac troponin

I (cTnD levels and the histopathological changes of myocardium in rats with asphyxia following different doses
of Shenfu infusion (ZHfiE ST #) after cardiopulmonary resuscitation (CPR). Methods: One hundred and sixty
male adult SD rats were randomly divided into four groups: control group, CPR group, low - dose Shenfu
group (10 ml/kg) and high - dose Shenfu group (20 ml/kg). And each group was further divided into five
subgroups respectively on the base of time (0.5, 3, 6, 12 and 24 hours after incision of trachea or restoration
of spontaneous circulation (ROSC), » = 8 at each time point]). Asphyxiation cardiac arrest model was
reproduced and samples were taken at each time point of subgroups. Serum levels of CK - MB and cTnl were
measured. The pathological changes of myocardium were observed under optical and electronic microscope.
Results; The serum levels of CK - MB and cTnl elevated significantly in CPR group and drug - treated groups
compared with control group (all P<C0.01). Serum CK — MB level started to decrease at 3 hours after ROSC
in drug - treated groups compared with CPR group (P <C0.05 or P <{0.01). Serum cTnl levels of
drug —treated groups started to decreased respectively at 6 hours and 3 hours after ROSC compared with CPR
group (P<C0.05 or P<C0.01). There were no significant differences in CK - MB levels after ROSC between
low and high - dose Shenfu groups (all P>>0.05). Compared with low —dose Shenfu group, serum cTnl levels
were significantly decreased at 3, 6 and 12 hours after ROSC in high - dose Shenfu group (P <C0.05 or
P<0.01). Optical and electron microscope revealed histopathological changes of myocardium were much
milder in drug — treated groups, especially in high — dose Shenfu group than those in CPR group. Conclusion :
Shenfu injection could alleviate myocardial injury after CPR, and this protective effect might be more obvious

at high dose.
[Key words)] cardiopulmonary resuscitation; Shenfu injection; creatine kinase isoenzyme; cardiac

troponin I; myocardium injury
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EA/ROBGER, IEIREFE OIS, &
REHEH KWK, Bk CPR FL NG, EER
HEL R FHEEESETNORETHESES B
R AHEER L. W ME R T8 (CK - MB)X
i B A6 .00 LR £ B E B R A, (B 3RO L BT
B, BELBEFATEHENS . WBEA I(cTaD X} L
LR BT 4, 2 B AT .0 LR 05 4 57 R SRR
KEBRRNREYZ—". SHESBREOSS5HTF
KRB, TERAFRASBRAL LKA, 0T
bigkm SR EREAHE PR RS SR, 4
Fr il 3 3h 50 s 3O WL I/R 38145 B S kb i dake
MRGEBRFHRPERSY AZRPRAZEEH
KB CPR # R, ML KR E G L #%CK -MBH
cTnl3h & 38 46 & K [A] 70l & 2 B 3 5 980 %0 LB 45
KTBER AZSMEHBAHT CPR BKIEHEIR
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1.1 ERFYRIH FERERBERENESD X
M 160 RGRME¥ LR Y O ®_ 4, F AT HE:
SCXX20030003) , H #i$ 70~95 d; k& 300~400 g,
F#(361. 3£22.5)g, WEEHHFRER KR H
XA EREHFA. PR RSHA (10 ml/kg) FK
FIBSHACOm/kg), BHFXKA EH/HFKE
(ROSC)JF 0.5.3.6.12 f1 24 h 434 5 AT E &, &
METELR 8 HEit. s AR R 12 h, BHKK.
1.2 BB & . RAZEEIFMUBGHES K
B CPR #E™Y, R SHETHICRFYSHEH XL
BHFR K Utstein RS, HEHEFHAMK/DHE
SHARBRTFIFRAXHASERE, 287 min5FF
17 CPR, &F S Bk R 'F LR K 20 pg/keg, £
BHRAMBRBESEMNAY . X BAMEAR
T B E K 20 ml/ke; /DRI BB HH S BT
S 10 ml/kg, LS BABEKBBEZE 20 ml/kg;
KABRSHAS TS M 20 ml/ke, 5 HHE &
J20ml/h, MESERERERBKET SRS
fk. 400, HA 08 KE VY3 KE
(MAP)>60 mm Hg(1 mm Hg=0.133 kPa) 3}
2¢ 10 min PA_+ 33U % ROSC, X4 B8 41 359 {047 BR %
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MSEBEE LEFR, AETEREEEKCPR. &
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BERS|EHRE 26RO, HAREN,. B
R K, S R AE 23~26 C.EH KB 5
T A5 BE B (8] o BRI S R 2 3K AL FE  7E vk 4% b BURE
.
1.3 1fiiF CK -MB #l cTnl B E KRB
fkifit 2 ml, 37 ZIB44 000 r/min (B0 8 cm) B>
10 min, R EEBR . BMAPBELEEP BE)P,BF
- 70 COKFRARN . RSB 5 E
117 CK ~MB & & ,Access BB L¥ E XTI R
HEERAEEWEMF cTnl Fi,
1.4 GETREONAR . 4FEsYE 1 BBLLR
#2495 mm X 5 mm X 3 mm K/POULAR R, B Fi&
BB 10X PBEBTEE 24 h 5, KO
I YA, FE 4 pm, FARE-FLHE R 6, B
KR EBMETRERME. .
1.5 AETREONHAR ALY E L RNBLLR
BOMALAWE 1 mmX 1 mmX1 mm K/, 4
FIREETFEBSEN 2.5 %R 8 4 CHATAHI
B 5, B8R 1 R 1T S B € , Epon8l2
8 ,LKB - V R A L4 4, H600A 3% 5
HEMEHAR N B WL,
1.6 Siit2J7k . RA] SPSS12. 0 k(- #1758
W BEUHB L HEEGCLORR,. FARER
R ZED, FEZFERE R Levene's i,
F¥#& M LSD ik, ZAF# M Tamhane's IR E,
P<0. 058 ERAGITFRB X,
2 & R
2.1 ZSHSHHEBEGE D . FH4AXRAKE.KAX
BRERHERE . ZENERTLREABSSHUE
ERYEBEE . ATHH.
£1 BAXMEXSHEY (x+s,n=40)
Table 1 Comparison of interrelated parameters

of rats in each group(x+s,n=40)

4 #EG@  AAKEELKY #SaKE(nmHg) BLRXAR(G
HEE 37.2425.5  0.120%0.017 108.8£13.1
HAEHE 622424 0.12340.008 110.0+14.7 6.92740. 468
HARESEA  355.0420.6  0.12140.009 113.5£18.0 6.86240. 484
AHESHH  360.8£18.9  0.11840.006 107.5£13.1 6. 724:£0. 409

2.2 KM ROSC Fiii# CK -MB S &4 4 kS
EHBTEMNERGE D  FAEZFRAK. AR
SHAMmME CK-MBEBMROSCE 0.5 h R B
EH, B, E12h XEB,ROSCJF 24 h
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%2 HAKXPRROSCEAREREAILH CK-MB XBIMLLEE (x+5,n=8)

Table 2 Comparison of serum CK - MB levels of rats at different time points

after ROSC in each group(x=+s,n=8) U/L
1 9 ROSC 5 0.5 h ROSC /G 3 h ROSCJ56h ROSC G 12 h ROSCJ5 24 h
hug:i | 429.54+214.3 442.94197.2 497.54143.7 413.0+192.2 443.94198.1
HHEFA 1746.84512. 288 3 379.94854. 7848 5 417.84:799. 342 5 888.14677. 642 4 508.04523. 5848
IR RS HE 1643.11612. 6244 2 446.3+485.022%% 4 182.34+686. 208% 4 974, 04423. 6247 3 692, 4+712. 5047
AN EBSHA 1 340. 54+443. 3548 2 272.5+657. 624%F 4 031, 3+861. 65448% 4 701, 9+ 715. 184% 3 469, 5+701. 784w

WX A RS CLP<0.01; 5EME HHE L. ¥ P<0.05,%7P<0. 01
' %3 HEXR ROSC 5B K S Mm& cTnl REKE B GLs,n=8)

Table 3 Comparison of serum cTnl levels of rats at different time points

after ROSC in each group(xts,n=8) ug/L
A5 ROSC 5 0.5 h ROSC j5 3 h ROSCJ5 6 h ROSCf5 12 h ROSC j5 24 h
bogickcl 0. 044 40. 023 0. 05340, 044 0. 05120. 020 0. 055+ 0. 036 0. 06440. 041
HHEHH 0.181+0. 03422 0, 38840, 08042 1. 454 +0. 18344 2. 32540, 280088 4.57434-0. 44304

0. 356+ 0. 09642 1. 1484+0. 132853 1. 81810, 24984% 3. 98540, 23684™
0. 28040, 05542%*0 0, 91840, 08542%%UU] 48040, 173428% %0 3, §164-0. 24428% %

0.17040. 045248
0.17140. 03322

MRRZHH
ANBSHE -

WS A A A2 P<<0. 01; S M E FR A H . Y P<C0. 05, % P<C0. 01 5/ A B S B4 t 8 . O P<<0. 05,00, <0. 01

B, SBASHRERERYEBENE
(P #<<0.01); 5 ¥ # & 7 4l 7 ot 18] 4K b 3%, K /D
FEZMHAMN ROSC /5 3 h &Ml CK -MB & &
B ERR%(P<<0.05 8] P<<0.01); 7 ROSC 5 &1
HEAKFESHAMNE CK-MB &5/ A&
S AL ERYE B EHE P ¥>0.05),

2.3 KB ROSC 51l cTnl SBELAKSHE
BT HMEREGE D . SHBAKK, FAEH4
FIRNARSH A M cTnl F&M ROSC /505 h
RSB AP H<<0.0D), HF—HFFLEE24 h; /b
FESMAE ROSC/E0.5h M3 h 5EMEHA
R A& LRER LB EEP $5>0.05,HM 6 h
BRI cTnl &8 BEMK P 3<0.05; KFES
B4 ROSC /5 0.5 h iy cTnl SRS HEMEHAH
HBEXRELEBEH(P>0.05,3 hi@ fi¥E cTnl &
U BB P ¥<<0.01); KHI &S K4 ZEROSC
JG 3.6 M 12h ¥ cTol SERBEFRFIHINNESH
28 (P<C0. 05 8 P<<0.01),

2.4 OHHAREERE

241 HBETHE - NBAXETRERESEE,
JLEF 4 TR e » O LA BRHE S L3 CEE (R T 1A) 5
FHEH 4 ROSC /7 24 h T.0 UL40 M2 ¥ 4, 40
M, LA RSO & KoL ML B HE R AL, B 3
R, I KA LA BB EAFER
E 1B.1C);/hHl B 5 B4l ROSC /5 24 h L4 HE
FUIRHEE , WL 4385 B Bk, F BRI B (R AERE
1ID.1E); KF B S M4 ROSC J5 24 h .0 UL 40 fa HE
Fil A6 st #0005 0 AL 48 B AT T B Rk, ok L0 L3R B

(BaEIE 1P,
2.4.2 HWETHEXBACIARBMEWERRL
HERE NAEHIEFEFT KRNEERER
£ .9BREEN . ESEE CEARTEE 2A)EHRE
7741 ROSC J& 24 h .0 UL 40 MR M S5 R 45~ , il
HFEHFIEE, DLW R W F, ULR M & B
B, ZPEREFEBELE2B);HNAYH24 h
CHEHEHBRERR, PRESHANTGREESR
A, FBRY K HEFI B, M AR, L3 MK, ok
T8 0L 14 L R 0 8 B T B, UL 4 52 BE R AL PR O
R EEEIE 20 ; XKF &S M4 L4 4 HE5] 1 5
W, KEENGERETHRHGLE NGEKMAHB
(BaEnE 2D,
3 3

CK - MB £ s JK FI S 8 0 .0 LBE ZE . O WL R 1f
HHANER. EREH T CK-MB RIERRUEFET
O, BB BRGFRE S5 EmE CK-MB &
FAB. cTol BLYNGSEOE SE PR IPHE LA,
G FREMADCH 24 k), BB B S RBHF
BT, 20 WL L 45 5 AR 7 780 UL 4 A fi
TREMFHR T cTnl A HEFE T 40 i B A i A8
B, 2.0 140 i B R ot Gk 4 32 BIBR 5 6%, Tl @ F
e 0 MR R e B A ML, (MM 3 Tl KFHE,
BREEKAE,cTnl FERBA, 208
GEEBE® 8 cTnl AN E BRTLH.O NS
BHREMFEBRAEEENERGREYZ—. ReRN
11 % CK - MB #1 ¢Tnl, R{H 7] & & .0 L3 45 B 5
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XIFECWMET 112 FLOERET B E K B3
BEERIE 4 h WM cTnl k¥, RBTE ROSC
JG 0.5~4 h cTnl¥ZEH AR ERF— L MWEHHE
AR ESE. ARRERBER, EHHME
CK-MB&EMROSCJ5 0.5 h #4HE,.Z12h
BEE, 24 h A HTE T, 5 B A& e R S
SE BEM;cTnl #BM ROSC J5 0.5 h FiFH
SAEE 24 h, L UALHFEEE WL LY B
AR YIRS, WILET 4E 2 i, KR R0 P9 B R 5 1 SE B
WIR, ZH KR CPR EFESELNEREG, HER
HiE 24 b NLNRGBELSAZHMELS.

SHEHBRASSHMFRRERY, FERL

REAZBRMGLKAEYR X o« B-ZHRBHENE
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fEAL AR OM /R #i45. MBI EFYHARA.
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(CA - CPROE BRI M PR EF K & B (6] , #E < CPR R Zh
J& B8 R Ry 52 0d 1R) , 32 B 2 B 1 5 VR R 5 O B R
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X3 HER AR E RO HEE CPRER PRI,
Z W55t CPR 1] cTnT A B A WHBHW
& 1E T, Ui A 2 B i ST CPR 3 18] (9.0 LR 45 B
BRPER.

EHRERBR, K./DIHESHAMN ROSC
JG3hEMm#ECK-MB SEHBERK; IHES
MM ROSC J5 6 h 2. KA &S M4 M ROSC 5
3hI . m¥E cTnl SEHBERK. BRSHE
SN CK-MBfl cTnl S BHABRAHE
BMEIER. FAOCNALOLEMBRETESER
EHRR, SHESRBERZEAR CPR 5004
LR ER G, WS I H B AR CPR 500
AERHBHREPER. B ALRAE LR, 0 F
CK-MB K FEARRA RS WAHARES LB EN,
XA BB R IR F CK - MB .0 LR 45 2 i 59 3k 4 =
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7KF7E ROSC J5 3.6 1 12-h Y980 B &%, 5 KH
B2 M o 5 OO LR 45 4 ik 4 R T RE 3R T/
HEBSMEHNB;HROSCE 24 h HELKRERE
BEE XTRSSHEHBEEHRE (.5 h),
HYBWEHREX. BARBELRIEZ R HASHE
SRR CIHE ARG ORI R E A F .
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1 XETHRAMER E2 *ETENEEHERER m3 *ERANF- «BPAYEFRIX EH4 BABELEANF-<BRERE
REFBBT(HE, x400) HEF YT (HE, x400) (S8 B 1L, x 400) (L, x 400)
Figure 1 Pathology of lung Figure 2 Pathology of lung tissues  Figure 3 Positive expression of Figure 4 Positive expression of
tissues in control group under in low dose atomization group NF-«kB in controi group NF-«B in high dose atomization

optical microscope (HE, x400)  under optical microscope (HE, x400) (immunohistochemistry, x400) group (immunohistochemistry, x 400)

E5 ENREEETNF-ofBlRE M6 EARELEATNF-cAlEE By ENR#ESEIL-1AkEE @8 EAREMLE L IAERX

(B 1L, x 400) (B HEK, x400) (AL, x 400) (R, x400)
Figure 5 Positive expression of Figure 8 Positive expression of TNF-a Figure 7 Positive expression of Figure 8 Positive expression of IL-1
TNF-a in low dose stomach infusion in low dose atomization group IL~1 in low dose stomach infusion in low dose atomization group

group (immunohistochemistry, x400)  (immunohistochemistry, x400)  group (immunohistochemistry, x 400) (immunohistochemistry, x 400)
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. A MEM, B, C, HHEFHAROSCHE24 h; D, E;: AHEBHMAROSC/HE24 hy F: KFBEEHAROSC/E24 h
B AETEELNERFELE(HE, x400)
Figure 1 Pathological change of cardiac muscle tissues in four groups under optical microscope (HE, x400)

it * B8 000), B: #HEIHFHAROSC/H24 h(x10 000),
C: /J\?mﬁ%[sﬁzﬁRoscEM h(>< 10 000), D: X &EMHHAROSCIHE24 h(x7 000)

H2 BETSELNEABNMEMANE

Figure 2 Change of ultrastructure of cardiac muscle tissues in four groups under electronic microscope
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