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[ Abstract] Objective To establish a long-term survival model of deep hypothermic circulatory
arrest (DHCA) in rats, which could contribute to the research of organ damage mechanism and clinical
treatments related to DHCA. Methods Twenty Sprague-Dawley rats were randomly divided into the
sham group (n=10) and DHCA group (n=10). After anesthesia, a 20 G catheter was cannulated in the
tail artery for arterial inflow, a multiorificed catheter in the right jugular vein for venous drainage, and a
24G catheter in the branch of left femoral artery for artery blood pressure monitoring. Rats in the DHCA
group underwent DHCA procedure for 40 min after brain temperature cooled to 18°C. , then rewarmed for
40 min, till the brain temperature were above 34°C . Rats in the sham group were cannulated but did not
undergo cardiopulmonary bypass (CPB). Hemodynamic parameters and blood gas analysis were measured
for 5 times (pre-CPB, 15 min after CPB, 10 min after rewarming, 40 min after rewarming, and 30 min
after CPB). Results One rat in the DHCA group died, and the rest rats survived. The lactate level in
the DHCA group after rewarming during operation was significantly higher than that in the sham group
(7.84 mmol/L vs 1.93 mmol/L, P<0.05). Conclusions In this study, 40-min DHCA model in rats is
characterized by safe and long-term survival.

[ Key words ] Rats; Cardiopulmonary bypass; Deep hypothermic circulatory arrest; Animal

Model; lactate level; Organ damage
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Fig 1 Cardiopulmonary bypass circuit
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Table 1 Intraoperative physiologic data
D Vx| Tl T2 T3 T4 T5
i (g) X R 2 401.67 +19.02
DHCA 1 406.89 +20.77
SEEEIKE (mmHg) XA 96.34 £ 11.27 95.20 + 11.02 96.20 + 10.36 97.02 = 11.25 96.58 + 11.20
DHCA #H 96.34 +11.27 82.47 + 18.02 47.96 + 18.51 75.02 + 15.64 75.81 + 8,96
LR (K /min ) X HE A 346.27 = 11.74 336.67 = 15.20 317.86 + 17.56 351.29 + 18.34 35532+ 12.23
DHCA 4 346.27 + 11.74 161.10 +24.38 125.26 +23.82 343.15 £23.70 33327 £17.61
pH X HR 2 7.43 +0.60 7.44 £ 0.60 7.44 £ 0.60 7.44 +0.61 7.44 +0.62
DHCA 41 7.37+0.36 7.38 +0.62 7.39 +0.88 7.45+0.10 7.39 +0.84
FLAZ ( mmol/L ) X B2 1.98 +0.65 1.97 £0.50 1.93 £0.59 1.90 +0.30 1.98 +0.42
DHCA #H 1.61 £0.43 1.88 £0.45 7.84 138 4.69 +2.50 3.08+1.16
Het (%) X REZH 4250 +1.87 41.00 + 1.67 40.17 +1.94 40.17 £2.32 38.5+1.50
DHCA 4 42.00 £ 4.07 2233 +224 21.50+1.97 21.11+2.10 22.88 £2.07
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SRR RIEIR LA o IR R I A5 7 S 463 47 o K BRUAR
MEEAR GRS . I, a0/ Ny il CPB
SEAE MR = K AR5 KA R . (2R A
il CPB MXE S 7E T, #RK B AR ME LR IE — Uk 46
40 o KNSR A A5 CPB 4 5 3
JEad A, DREIE, OO, FERAR 5 sE R
EAREIMG, BIRALE, WEANRELRIE, [FIFESCE K
Weo M, AAFFER I CPB, # Ik &
J15 1k 35 em. FITIRE, FAETREE kIS
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I AR, TR AR 100~120 ml - min”
kg, ZAOHER K 70%. % BRI
BOESEE R U, HARSIZE R, R ERENS
PRUER BRI S5 2 R A 7K o F-A A WD it 38 50
=25 TR FH 2 000 B e sl ok Al oA B s, s e s 0
J5 A — S SCHRIRGE Y, R IIE BER SRS
Wemf i sh F12 ), R TR TR, AR
i) A FRZE KR A T B
3.1.3 DHCA (Wit Jungwirth 25 P i 95 3%
W, KRR 3R () KT 75 min B, 2340

PANE SR RS E AR E, Ik, CARIER
SRS HE B AR R 22 G0 400 3 O R IE 48 1 PR A7 95
SN, AR DHCA BFa] N 7E 60 min 5% 5
i, XEEAVBENS B Er A LR L as g, B
X A TG R AN K FR 38 K2 19 T BA
¥ 60 min 5 K B DHCA B ] B9 8Y g AR 46
UV S7 T 30 min DHCA KEURAL, HAAFRK R,
{H 30 min % H A BF 57 K BLUK DHCA B A1 45, 4
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