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Comparison of cardiac arrest induced by electrical stimulation or
intravenous potassium chloride in rabbits

LI Xiangmin', YAO Zhengbin', ZHU Zhexiang”, SHE Changshou', SU Feng', HUANG Guoqing'*
(1. Department of Emergency Medicine, Xiangya Hospital Central South University, Changsha 410008, China.
2. Department of Emergency Medicine, Hunan Provincial People’s Hospital, Changsha 410005)

[ Abstract] Objective To compare the changes in physiological parameters after cardiac arrest (CA) caused by
intravenous potassium chloride or transesophageal-chest wall electrical stimulation in rabbits. Methods According to a
random number table, 20 New Zealand white rabbits were divided into two different induction groups: a potassium chloride
group with CA induced by bullet-type intravenous injection of 10% potassium chloride (0.3 mL/kg), and an electrical
stimulation group with CA induced by transesophageal-chest wall electrical stimulation with 35 mA alternating current. Five
minutes after CA, conventional cardiopulmonary resuscitation (CPR) was initiated. Time spent inducing CA, time spent on

CPR, rate of restoration of spontaneous circulation (ROSC) , blood gas and blood lactic acid levels 1 h after ROSC, and
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72-h survival rate after resuscitation were compared. Results CA was successfully induced in all 20 rabbits. Compared
with the electrical stimulation group, time spent inducing CA (9.90 + 2.47 vs. 27.40 + 6.48 s, P < 0.01) and time
spent on CPR (61.61 + 26.51 vs. 132.00 = 18.55 s, P < 0.01) were significantly shorter in the potassium chloride
group. Nine rabbits exhibited ROSC in each group. Seventy-two hours after ROSC, eight rabbits in the potassium chloride
group survived, while five rabbits survived in the electrical stimulation group. Compared with the electrical stimulation
group, pH (7.38 £ 0.06 vs. 7.29 £ 0. 11, P < 0.05) and HCO, (21.86 + 3. 65 vs. 18.32 + 2. 61 mmol/L, P < 0.05)
levels of the potassium chloride group were significantly increased, while the level of lactic acid (1.77 £ 0.77 vs. 5.39 +
3.40 mmol/L, P < 0.01) was significantly reduced. Partial pressure of oxygen, partial pressure of carbon dioxide, and K*
were not significantly different. Conclusions Compared with transesophageal-chest wall electrical stimulation, potassium

chloride may be more convenient to induce CA in rabbits, as physiological parameters after ROSC are more stable and the

long-term survival rate is higher.
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Table 1 Comparison of general physiological parameters between the two cardiac arrest groups

211 51 ﬁiﬁ(kg) ﬁg{ﬁ(oc) ﬂ?‘”ﬁ%%(ﬁ(/mm) AL‘%;({QL’\/mln) qzﬂjfﬁ]ﬂﬁ(]j—:(mmHg)
Groups Body weight ~ Temperature Respiratory rate ( times/min) Heart rate ( beats/min) Mean arterial pressure
i
. EEQIE)‘ E 2.19£0.12  38.48+0.72 48.90+11. 51 260. 30+16. 73 81. 66+8. 45
Electrical stimulation group
ZIEYEEIE:
%ﬂ:ﬁlﬁL) il 2.27+0.18  38.19+0.40 43.20+9. 83 255.40+15.07 83.06+6. 75
Potassium chloride group
R 2 OARIFI LS A AR PR G S IR S A LR
Table 2 Comparison of resuscitation parameters between the two cardiac arrest groups
g s 5k CA B (s) CPR 1H] (s) I 5] =B 1% 72 h AE AR
(; Total number of Time of CA Duration of Defibrillation Cases of restoration of Surviving cases
roups rabbits induction CPR cases spontaneous circulation after 72 h
K2
. Eﬁﬁgj‘fﬂ. 10 27.40+6. 48 132.00+18. 55 6 9 5
Electrical stimulation group
(AL B B
AR 10 9.90+2. 47** 61.61£26.51** 4 9 8

Potassium chloride group

T 5 B L, ** P<0. 01,
Note. Compared with the electrical stimulation group, ** P<0. 01.



90 o H A R 24 2019 4 9 45 29 %45 9 ] Chin J Comp Med, September 2019, Vol. 29,No. 9

HERALHI0.7 mL

0.6 Intravenous injection with 0.7 mL of potassium chloride

5 (mV)

L L ]

&5
Electrical signal of electrocardiogram

.6 L
0 0510 1.5 20 25 3.0 35 40 45 50 55 60 65 70 75 80 85 9.0 95100105115
i 18] (s) Time

RS ALA10.7 mL

[Tntravenous injection with 0.7 mL of potassium chloride

Blood pressure

1L (mmHg)

0 0510 15 20 25 3.0 35 40 45 50 55 60 65 70 75 80 85 9.0 95100105115
. H‘J‘I’ETJ(S_)‘_Time ‘
Bl 1 10% 08 # Bk 5675 & O R A5 st o Hi R I P 10 33 T 72 1

Figure 1 Electrocardiographic wave and arterial pulse wave after cardiac arrest induced by intravenous injection with 10% potassium chloride
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Figure 2 Electrocardiographic wave and arterial pulse wave after cardiac arrest induced by electrical stimulation
R 3 AFEIIES S ORISR G [ EOEFMIRE 1 h S T E R AL (& 5, n=9)
Table 3 Comparison of arterial blood gas and biochemical indicators between the two cardiac arrest
groups 1 h after restoration of spontaneous circulation

2 5] Groups pH PO,(mmHg) PCO,(mmHg) HCO; ™ (mmol/L) K*('mmol/L) Lac( mmol/L)
CIE T
. . . 7.29+0.11  75.78+12.36 46.74£15.37 18.32+2. 61 4.04+0.51 5.39+3.40
Electrical stimulation group
Hig
AL AL 7.38+0.06* 82.16x13.74 37.32+5. 11 21.86+3.65* 3.76+0.28 1.77+0.77**

Potassium chloride group
T S HEERA LA, * P<0.05, ** P<0.01,
Note. Compared with the electrical stimulation group, * P<0.05, ** P<0.01.




R F A R A AR 2019 4F 9 H 45 29 %45 9 Chin J Comp Med, September 2019, Vol. 29, No. 9 91

2.4 BEBEHEXHELIE

PR 2 7R AR A7 F ) 38 st 2 25 o B e s i) A
A BpihiE R B CA bR ihiE B A AT 22, i
BER TR Ml A R 2 i . CA 4 A
FRERLL 25 A 2 ) A A 300 & 30 LA i - 4447
Bk 2 Prgc A i o) 52 95, 2% i 5 B S Fe s [l A TS
Foe IR R A, W B L T B O, A B0 ik
FET A UL A5, Je A AR

3 itig

e R L, AE R E D IR (CA ) Z2 1 T 0o
T2 E RO E LRI, H 75% ~ 80% 1Y
CA BE W e RO w =W NIk
NG 52 I FE I 5% 40038, fiff FH 4% Fh O 005 & L 06
S B 0] B A b A LI PR 1 CA e B AR B
i, MBI RN 2 S R E 0T X, Tk
A A O A AR T S R B B T e L R 38
ANIEENOT LR ARHIF 5 R B 4 1 - R L
By n P A 24 S R B, AR R
UESE 25 F 1 - i R P 005 S R AR 8, BOBSOR
o, I A A R A R ) (EFE S i i
FRATT & B ) 35 355 A TR A A — 1 B /)
SR FP, TEIe K R e 0 3 7E 200
W/min VUL, B RGP0 HR HEE ST, S
DN GRS 7y =g I ER X A T 1k G il
PR M A, T BRI IS W, B r T R
L — Bt B LA 1k A B B, ASHE ST R 2 F )
W60 s B, HL S R A IR T LA RR Sl 46 2 3 30
BRI TR R, AR HT S RS, 7 H 0
P E (ROSC) J& 1 h, ML 41 pH A%, H
PCO, i T EA LA BE 4, v GE 5 g T B
ST DR | R 8 AR ST G 5 S A5
A TG BT e R A B B B R IRAE I Lac B,
IXSER R AR 3 T RIS e B 00 e AR E TS .

A S A kb = 05 4 T A 109% S840 B0 TR
0.3 mL/kg, FJ7E 10 s WHRBE L CA, Hr LLTG ik
PO dhad (5 ) Jy T, wRar h JC KR LT
B, 548 TE-MRE L BOEA e, ST BR BB Kk
CA B[RS, n] s s, HL&2 95 o) R IR =
ROSC it i B 8] B I 46 F W SCEi 41, 53X ff 15 CA-
ROSC Fif [] 48 5 B ¥ /)N B0 HLAT ol b, Sl fb 0 3
B Y 52 75 L) I TG — FR Ay s B I PR kA
PEOHEERE , A ANEEFRZ,ROSC J5 1 h Il K™ IE

HLOHEMT R, M Lac KFIEAIER , B
J5 72 h AETE R TR A A, AT X e
I G S R £ 1 R R B /N R CA B (Y
S UE S E LA A T AR R, AR AR
TR IR 2. 5% FALER 0. 8 ml/kg KA F =
BIAC BRI KRB TIE S R A BT e = R i £
=8 F 2h G, SR R, AR Hi
W/ INREAR TSI 25 T s, AR T Bk B o T i
TiF% CA AEW H Mt 5 s R 258U
M OEK R ARIEIIKE % ; fe 5 & 4B
PRV B B T I Bl 3 2O JUE A9 I K 9 B ok e
TSR 1 s Zo4 SERL, P RORAS B T 114 1 v i
I K* #EATGEAR S BKAEER T HO N TS shi & CA,
TR R IR P A v B IRE A AR A R v B 4 B
A A L 928 s B L 7 AP 30 1. K R 2 1 8 K
ST FRATRT/NEEAR FISE G R, 24 10% S AL
iK% 0.5 mL/kg A5 75 B 8B B A1 177 0. 2 mL/
kg 155 CA BRI BRI, B A 0.3 ml/kg 1)
FiliE, AR R BT 0 A, C TR L
AUV VE S R T00 i i 52 R B 52 1
PRk Bh ISR JETEARAR L BEADLC I 18 e A 1o
T4 PR T B BIE 7 A O L e 05 2 0 B 95 )
TEFFRE = A B R R, 52 I35 (O HE B i e = A 1)
i P A AN R R S B R s ) R S I A AT
F R, A DA I o 2 B W A5 R4
{00 B U 4 M et/ PV A (T/R) 45245, s AR
FECERE F B O WU PR L A5 R i, CA
SEEUG A B 25 5 TSR 2K /R B[R], CA B[R] %)
KA E A B PR bR L AT ] T P i AL
BR{GLE CA IS R AR T A (B BE R o, & o0t
SRR, v DU AU EC AL R o R 3 4k /R
005, R T IE 2eat .

S 3k

[ 1] ESi#f, kX, RV, 2016 HELOIGE 7L I [1]. R
TR AR, 2016, 28(12) ; 1059-1079.

[ 2] Kleinman ME, Brennan EE, Goldberger ZD, et al. Part 5; Adult
Basic Life Support and Cardiopulmonary Resuscitation Quality ;
2015 American Heart Association Guidelines Update for
Cardiopulmonary Resuscitation and Emergency Cardiovascular
Care [J]. Circulation, 2015, 132( 18 Suppl 2) : S414-S435.

[3] JERE, PR, A2, & RBPUHE S Hoo il 52 75
BRI (). R SE s s P2 4, 2016, 24(6) : 632~
638, 658.

(TF#% 113 )



