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[ Abstract]
resuscitation (CA-CPR) in a rat model induced by asphyxia. Methods

Objective To explore factors affecting the success of and prognosis for cardiac arrest-cardiopulmonary
The CA-CPR model was established in 50 SD
rats, which were divided into three groups according to weight: group I (n=10, 250~300 g), group II (n=30, 300~
350 g), and group Il (n=10, 350~400 g). Baseline data, the rate of return of spontaneous circulation (ROSC) , and the
time needed for cardiopulmonary resuscitation (CPR) were recorded, and the hemodynamics after ROSC were assessed.
Results The ROSC rates for group I , group I, and group Il were 90. 00% (9/10), 60.00% (18/30), and 60. 00%
(6/10) , respectively, and were not significantly different (P>0.05). Compared with group II (417.19 = 92.00)s and
group Il (60.80 + 115.40)s, group [ exhibited a significantly shorter CPR time (365.16 + 76.66; P<0.05). The
heart rate (HR) of rats in group I (306.22+41.99 beats/min) 30 minutes after ROSC was significantly different to that
of rats in group Il (264.47+33.28 beats/min; P<0.05), and there were no significant differences between the other
groups (all P>0.05). A binary logistic regression model was used to evaluate the predictive index for ROSC (X*=25. 115,
P<0.001) and 72-hour survival (X*=14.191, P=0.001). Six items were included : body weight, anal temperature, HR,
mean arterial pressure, asphyxia to cardiac arrest (ACA) time, and CA duration. ROSC was positively correlated with ACA
time (OR=1.087, 95% confidence interval (95% CI): 1.031-1.146); and 72-hour survival was negatively related to

body weight (OR=0.953, 95% CI. 0.915-0.992) and HR (OR=0.957, 95% CI. 0.921-0.994). Conclusions Our

findings show that rats with lower weight, lower baseline HR, and longer ACA time were more likely to have a good

outcome.

[ Keywords]
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WAL CHERS)
1.3 ZWHE
1.3.1 SEEesrd
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HSD KRR ASL I AR AE SRR IER" 4y
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g) ; FHRAEE T ROSC 2 AT 6 h .24 h 72 h ##47
WAHSHT, =2 TR — B[R AR R AR & i 57, =
IRIEHITE (24 £2)°C 1B JF (50+5) %, B ASH: (12
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1.3.2 @ERAEIE
(1) S AR T 25 BRI

RBRAESER T — KA, AEEK, Al 3 6 30,
Pt KRR i, NG B2 LG 2 40 (45 mg/kg) JE I 1 50
VNN DT | Bl b SN 0 S/ T R a1
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LU EMEA 14 SUEE . EBEIIKEA 23 5
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O D EE O E WS kRS

(2) Bk KBl ROSC /8.3 #%  CPR I [a]
(80 5 F 4R A 2 ROSC [ EHA] ) ; ROSC &
B I 3 1 2 . LA ROSC B ZI5E 4 0 min, ic 5% 0
min .15 min 30 min .45 min .60 min A MAP #1 HR,

(3) A A7 H A 2 Dy RE e P 43 (NDS P47 )
e 72 h WKBRZEAER K 6,24 .72 h NDS 1143,
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B, 24 R HHR, Jr 22 57 R SR K R Oy 22 40 Al
Kruskal-Wallis H K55, THECFORHEECR X K5,
*H Kaplan-Meier WATHEAE M, R 2k
Logistic [MIHPFA A SCHEAR 50 REE R MK R, K
K a=0.05,
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2.1 ZHXRFSEET—REBER

50 HR AR A= Bl , KRR IR 75
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min, = ZH /Y ROSC BLY) 3  BR B B0 L T4 112
Z5 (¥ P >0.05), 1R TR CPR HFE],
S5 M i, e g% 2257 (P <0.05, 3
W#E2),
2.2.2 ROSC J5 Il zh 12

ROSC J5 1 h Wi h J1 2% i, 1 4 KA
ROSC J5 %5 30 min B9 HR Xf Lt b, 5 [ 40 K RAF7E
Giit 2 5 (P <0.05) , 5 M4 K RAFLESH
Z5(P >0.05) ; R B HR MAP LA, =40k
ISR RIS 2222 5 (3 P >0.05, 11L& 3) .
2.3 HEFESW

= H Kaplan-Meier HEFESHER =41 &
AR R, T4, T4 M4 72 h 447 %
Iy ) 55. 6% ,16.7% M1 16. 7%, F Log rank
BX U BB A ANEFHTRE, 25
ANEAGGH#E L X =3.696,P=0.158(& I
K1),
2.4 NDS 4

=K 6 h.24 h.72 h & NDS V43 () 5 4ii

TG it422 5, 48 h 1Y NDS 43 M A, 2257
HAESiF% B X (H=6.247, P=0.044) ; %/
Bonferroni A% 1F i 2 P /K SF 10 35 J5 I L &
M ,48 h NDS PFormyor A 7e 1 A A T4 (M5
P=0.051) ITAHMIMA(MESR P=0.185) . 1
HAMIMA (G P=1.0) LR LG #EX
(FEWLE 4) .
2.5 —RiERSERERNHEXMEST
2.5.1 —fEEME ROSC 795 6 h 24 h 72 h [
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2801 R, ROSC 51715 24 h KRR, A TE
K ACA Hi[E]) B K (226. 00 (195.50,251.50) s K&
236.00(195.50,251.50)s) ., f7i% 6 h 5471 72 h
B KRR TSR (4 B (315.64 £25.78) g Al
(329.41£22.60 g)); /71K 24 h 54776 72 h K
B, Al HR B (4391 (419.93£23.76) IK/41
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®1 “HRRNFEFERAT— B (x +5)

Table 1 Baseline data for the three groups

215 I 4 (n=10) M4 (n=30) M (n=10) K AE P{H

Groups Group | Group I Group Il Test value P value

i (g) Weight 289. 60+7. 56 325.3+10.79* 360. 20+2. 66 F=455.532% <0. 001

AT (°C ) Temperature 35.79+0. 58 35.47+0.97 35.77+0. 95 F=0.702 0. 501

LR (K/%r)HR 427.00+27.53 439.33+26.53 442.30+15. 96 F=1.141 0.328

SEH 8k (mmHg ) MAP 121.30+11. 74 127.30+12.95 128. 90+6. 30 F=1.262 0.292

Aiiiflt:}ziii%‘}:lii ii)me 220. 60+34. 94 207. 87+30. 11 212.60+31. 14 F=0.631 0. 537

Izﬁfgiifitijé:r} 363. 60+6. 64 362. 77+5. 98 363.20+6. 63 F=0.072 0.931
LrE S Asystole 0 2

DyE Wi sl Ventricular fibrillation 0 0 X%=2.378* 0.214
Te kP HL 15 3l Pulseless electrical activity 10 28 8

TE: = H AL, *P<0.05, 55 T HILEE, ™ P<0. 05, T+ ORI IR LLHR SRR R T7 22 007, THECR B L BER T Fisher B DIRZ B H:

Note. Comparison between three groups, *P<0.05. Compared with Group I, *P<0.05. One-way ANOVA analysis was used for measurement data

comparisons between groups, and Fisher’ s exact test was used for enumeration data comparison.

®2 SRR IREURE LA

Table 2 Comparison of resuscitation data of three groups of rats

20 51 121 (n=10) M2H(n=30) MZH(n=10) LA IED P{a
Groups Group | Group I Group Il Test value P value
H ERHKE (n,%) ROSC 9(90. 00% ) 18(60. 00% ) 6(60.00%) X2=3.204% 0.258
WNEENETE +
| DRSS, 5 25) 365.1676.66  417.1992.00°  460.80+115.40%  F=6.261* 0.005
Cardiopulmonary resuscitation time
ERERIREL M ,
43 M (QL, Q) 0(0.0) 0(0.0) 0(0,0) H=2.907* 0.234

Rate of defibrillation

SR A, * P<0.05; 5 T 4l HEe, * P<0. 05, * RN Z 5 220415 2 - R Fisher BYIKG 92 ;# . 2R H Kruskal-Wallis H %556 ,

Note. Comparison between three groups, * P<0. 05. Compared with Group 1, * P<0.05. *  Compared by One-way ANOVA analysis. *

Fisher exact test. *,Compared by Kruskal-Wallis H test.

, Compared by
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Table 3 Hemodynamic comparison of three groups of rats after ROSC

21 51 Fisf ] I 4 (n=9) MN#4i(n=18) M4 (n=6) JoEoRIEN P1E
Groups Time Group | Group Il Group Il Test value P value

0 min 227. 89+48. 49 260. 83+43. 39 240. 37+45. 56 F=0.917 0.410

15 min 303. 78+37. 64 265.29+37.29" 275.50+42.73 F=2.974 0. 067

‘L\%E(I:ﬁ//ﬁ) 30 min 306.22+41.99 264. 47+33.28% * 270. 33+48.27 F=3.541* 0. 042
45 min 292.56+29. 90 269. 18+£54.09 " 275.67+32. 39 F=1.533 0.233

60 min 295.78+21. 40 274.76+62.32" 267. 83+35. 55 F=0.720 0. 495

0 min 94.00(92.00,117.50) 109.00(97.50,135.25) 95.50(94.00,118.00) H=3.829% 0. 147

SER KR 15 min 118. 67+25. 35 93.47+29.43" 107.33+33. 83 F=2.265 0.122
(mmHg) 30 min 86.22+33. 83 79.47+£25.36 " 116. 33+47.70 F=2.860 0.074
MAP 45 min 84.00(31.00,96.50) 71.00(56.50,96.50) * 94.50(73.00,94.50) H=1.403" 0. 496

60 min 70. 11+24. 80 68.18+25.20" 67. 17+26. 14 F=0.025 0.976

T =R EgE, * P<0. 05,45 T 41EE, ¥ P<0. 05, 4 LLESR AR R I 22047, R Kruskal-Wallis H 1% * ,n=17,
Note. Comparison between three groups, * P<0. 05. Compared with Group I, *P<0.05. Comparisons between groups were used by One-way ANOVA

analysis. *, Compared by Kruskal-Wallis H test. *, n=17.

T4 Group I
—- 1[4 Group II
-4 Group IIT

BRAERR
Cumulative survival rate

T
48 60 72

H A K S I (7]

Timeline of reture of spontaneous circulation

B1 =4 KM ROSC Ji Kaplan-Meier 4= 77l 2%

Figure 1 Kaplan-Meier survival curve after ROSC in

three groups of rats

2.5.2 —MIEN -SSR 532K Logistic [BIH 43T

PHiAE AR HR \MAP (ACA B[] CA RFZEHf
E], 3% 6 Wk H A8 &, 43 00 A & B ROSC (X =
25.115,P <0.001) 773 6 h (X* = 11.760, P =
0.003) 7% 24 h(X*=10.300,P=0.001) ik 72
h(X*=14.191,P=0.001) [ Z [N & — /33 Logistic
AT, AT A B B Gt L, Ho
ROSC 5 ACA B[S IEAHE; f71% 6 h S{AE R M
FAG, ACA IS TH) 52 TEAR OC; 7715 24 h 5 HR £ A
K06 72 h HAE HR 2 HAHC (3 P <0.05, 3
WZRS5),

3 itig

CA H3 ROSC Jo & B UM S AERE s, §
WL B AR RS2 SR ARE IR T S B i s 221 |
AT RE 5 ML 28 oo e o G 4R | P 3 9 4 5 — 2L 5]

AN TSI R 7/ N S T R N N o B A
WM S E A FIRELR S, R e G AN
B AN R {0 0 25 T R & T 2 P, X — R
SN RE R PCAS, TR ZE R, HAT E T
PCAS {1 A 5%, KB 43 #F I 30 4 56 56 I 4 i
TE S HE T AL E MYk IR L= &
G sNEN Ay SITE N CIE AU EE<E - iN=d
PEVOT ) ARHFSE A HE A HIABUR Rl CA-CPR AR, Jf:
M ROSC BLH# E 85t B M ) J1 518 00 fl 28
DIReVPar AEAFSE R 55 5 TH R 43 B AR 1 5 i) 15 A5
YRR E

3.1 CA-CPR &SRR IS0 E =

3.1.1 CA-CPR BRI AL S — M OO R

5T K B, IR B 3 1 R BRFE ROSC R ) 32 LA
KA Ty I A i a3 T EL X e A
P2 TRE (NDS PE4) LA R F5 e 09 L3 ) 7125 5
A7 7 ; ACA B ] B4k Y0 R R E 545 R
X,

ST N AT W L E R AR AR S R R
JES 5 U B IR A 56 AR RS AR BN L
i 52 B AR BE S o 22, B O HEE DR
B RHEDIR S R0 R P S KOE 50 HE R
Ry AR ST (SRt A SOk IE B0 i i AR
X, = FH e RARL M & B 1 -A M
LMK R &G RRIE)E 1T 3h Ik & & 1ok
B, A0 A S b T IR 4R — B K ]
X ] Rl SO R TR B R A 50 R TR AY JRR
T 225 ) X5 10 B 22 458 5% Wl RO — 8 2200, (H AR 2
Tk m >



70 vp [ H AR PR 2 A A 2020 4FE 7 H A5 30 555 7 Chin J Comp Med, July 2020, Vol. 30,No. 7

F4 —4UKRAY ROSCJEHY NDS W5 LA (M (Q,, Q)
Table 4 NDS Comparison between three groups of rats after ROSC

415 HSJ i) [4(n=9) M4 (n=18) M41(n=6) R g PAH
Groups Time Group | Group Il Group Il Test value P value

6 h 52.00(31.00,61.00) 32.50(0.00,52.75) 15.50(0.00,37.75) H=4.325" 0.115

MARINREEIIE 24 h 58.00(0.00,69.00) 0.00(0.00,57.00) 0.00(0.00,14.75) H=3.453" 0.178
NNDS 48 h 65.00(0.00,70.00) 0. 00(0.00,0.00)* 0.00(0.00,16.75) H=6.247* 0. 044

72h 68.00(0.00,73. 00) 0.00(0.00,0.00) 0.00(0. 00,17. 50) H=5.866" 0. 053

1 R Kruskal-Wallis H K556 3 ## . 5% i Bonferroni A% 1E B Z MK RS W LbEg, 5 T 4%, P=0.051,

Note. #, Compared by Kruskal-Wallis H test. * , Post hoc comparisons by the Bonferroni method to correct the significance level. Compared with group

I, P=0.051.
x5 B SHRIZE R Logistic 0 (x s, M (Q,, Q,))
Table 5 Logistic analysis between baseline data and model outcome
2 Geitsh W (g) INENEIVE) 9! B ECO MR (s)
Groups Statis tical results Weight HR ACA
B EEIRE OR(95% CI) / / 1.087(1.031-1.146)
ROSC PE / / 0.002
H:A47 6 h OR(95% CI) 0.968(0.941-0.996) / 1.024( 1.002-1.046)
Survival 6 h P8 0.023 / 0.029
124 h OR(95% CI) / 0.955(0.925-0.986) /
Survival 24 h P1H / 0.005 /
HHT2h OR(95% CI) 0.953(0.915-0.992) 0.957(0.921-0.994) /
Survival 72 h P1H 0.019 0.023 /

AW A A K BT ARG P8k s g it
225 AT R IR RO 08 24 h 72 h
(A7 0 5 5 ACA B [REE K ROSC IR 5 6 h
PAEAE R R, X SRR T AR 45 405 0 BE 6
£ I AZ AR AR 1A 06, P, BEZR Y0 R AIK L ACA
Ff iR AR R R R, BRI AT
3.1.2  CA-CPR BRI 5580 AR MR

LI AU S IKCE A R AR I 2
T BT AR B ) 2, 8 2 T SR R 2y, 5
FARIGBAT I RBEAH A RN 2, fie 5 00
WER & D g, B AR IE A L D) %, PRI, 38 s A G
FARGAGFEE Wb F AR, 4658 F AR Bt
/D BRI i, AT BSR4 i CA-CPR Y 1% 32 A%
YR EETFBL,

3.2 CA-CPRZEEHSMRBEEE S E LN
Z B Ry R

ShPISEE R T AR R B ALAE B AR B
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