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Efficacy of infusing cold fluid through the bile duct in cooling the liver

DOU Guang-jian, YU Yong, LIU Chen, TAN Wei-feng” , JIANG Xiao-qing”
Department of Biliary Tract Surgery ( | ), Eastern Hepatobilary Surgery Hospital, Second Military Medical University,
Shanghai 200438, China

[Abstract] Objective To evaluate the liver cooling effect of infusing cold fluid through the bile duct in liver injury
models. Methods A total of 14 BA-MA mini-pigs were randomized into two groups: control group (n=7) and hypothermia
group (n=17). All the animals underwent tracheal intubation under general anaesthesia and liver injury was created after opening
the abdomen. The liver bleeding was allowed for 15 min, and then initial treatment was given by packing the liver injury and
infusing fluid for 1 hour before suturing the wound. Then the cold fluid (4 C lactated Ringer’s solution) was infused through
the bile duct in the hypothermia group, with no further treatment given to the control group. The body and local liver
temperature and hemodynamic variations were recorded. Blood samples were collected from the front vena cava to perform liver
function tests. The liver specimens of animals were subjected to histopathological evaluation at the end of the experiment.
Results The primary bleeding volume, heart rate and mean artery pressure at different time points were not significantly
different between the two groups. After 2 hours intervention, the liver temperature dropped by(1.36+0.80) C in the control
group and by (2.72%+1.01) C in the hypothermia group, with significant difference found between the two groups(P=0. 020) ;
at the same time point, the body temperature dropped by (0. 89+ 0. 76) C and (0. 97 +0.97) C, respectively; showing no
significant difference between the two groups (P = 0. 87). Liver function examination showed that at the end of infusion
aspartate transaminase (AST) in the hypothermia group was significantly lower than that in the control group (P<C0.05). The
inflammatory cell infiltration of liver tissues in the hypothermia group was slighter than that in the control group. Conclusion
Infusion with cold 4 °C lactated Ringer’s solution has a protective effect on liver trauma by inducing liver hypothermia to promote
the recovery of liver function and alleviate liver inflammation reaction.
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Tab 1 Changes of the hemodynamics of the two groups

Tt
Parameter n to t tz t; U
HR f/min! Control 7 99.3+11.9 115.4+41.0 96.4+36.6 100.4+33.3 95.0+38.2
Hypothermia 6 98.8+23.2 121.0+£23.5 113.3+£51.0 103.74+39.7 98.24140. 2
MAP p/mmHg Control 7 81.7429.3 52.24+24.9 49.4+11.6 54.6+12.7 48.4+14.9
Hypothermia 6 81.3437.9 41.0421. 1 49.8415.0 40.84+9.5 46.34+15.3

HR:Heart rate; MAP:Mean arterial pressure;t, : Baseline; t; : 15 min after traumajt,:1 h after package;t;:1 h after interven-
tion;t, : 2 h after intervention.
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Tab 2 Changes of body temperature and liver temperature of the two groups

xts

Parameter n Tt, Tty T ATI(Tt;— Tty) AT2(Tty— Tty)
BT 0/ C Control 7 33.3941.33 33.00+1. 66 32.47+1.73 0.434+0.54 0.8940.76
Hypothermia 6 34.174+1.77 33.50+2.62 33.10+2.82 0.67+0.94 0.9740.97
LT o/C Control 7 34.7641. 21 33.87+1.34 33.40+1.53 0.8940. 45 1.36+0. 80
Hypothermia 6 35.52+1.24 33.6841.90 32.8042.03 1.83%0.76 2.72+1.01"

BT:Body temperature; LT:Liver temperature; Tt, ;BT or LT at t, (1 h after package); Tt; ;BT or LT at t; (1 h after interven-
tion); Tt,:BT or LT at t, (2 h after intervention) ; AT, (Tt,-Tt;) : Changes of BT or LT between t, and t; ; AT, (t,-t,) : Changes

of BT or LT between t, and t,. * P<C0. 05 vs control group
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Tab 3 Changes of liver function of the two groups

Tt
Parameter n o 1 ty
log(ALT) Control 7 1.6+0.05 1.8440.12 1.9340. 21
Hypothermia 6 1.52+0.07 1.64+0.27 1.6640. 26
log(AST) Control 7 1.83%40. 26 2.65+0.12 2.66+0. 28
Hypothermia 6 1.61+0.07 2.32%+0.37 2.2440.15"

ALT: Alanine aminotransferase; AST:. Aspartate aminotransferase; t, :Baseline;t, : 15 min after traumas;t, : 2 h after interven-

tion. * P<C0. 05 vs control group
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