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Abstract 
The liver has a remarkable capacity to regenerate 

following exposure to toxins, infections or post-surgical 

excision [1]. Liver regeneration is recognised as a 

spectacular example of controlled tissue growth in 

mammals. Partial hepatectomy is the closest 

approximation of pure liver regeneration 

unaccompanied by cellular injury and is the preferred 

in vivo model to study the regenerative response [2]. 

Regeneration completes when the remnant lobes 

enlarge to the size of the original liver, a process that 

typically requires about five to seven days in rat and 

mouse [3]. Complement activation occurs 

simultaneously with initiation of liver regeneration and 

leads to the generation of potent inflammatory 

mediators, C3a and C5a. These anaphylatoxins may 

contribute to the early priming stages of hepatocyte 

proliferation and therefore regulation of cytokine 

release and/or production, and consequent induction of 

transcription factors require for regeneration. by acting 

on their respective receptors expressed on liver cells. 

C3H/HeJ (LPS-hyporesponsive) mice were used to 

establish the involvement of complement component 

C3a in liver regeneration after partial hepatectomy. 

These mice were compared against C3H/HeN (LPS-

sensitive) mice, in which LPS/TLR-4 pathway is intact 

as opposed to C3H/HeJ mice. Both the strains of  mice 

were administered either with SB290157, a selective 

high affinity, competitive antagonist of the 

anaphylatoxin C3a receptor at a dose of 1mg/kg of 

body weight [4][5] or vehicle (phosphate buffered 

saline) alone via intraperitoneal injection 45 minutes 

prior to partial hepatectomy. Repeated administration 

of SB290157 to ensure full receptor blockade was given 

to animals every 24 hours until sample collection. Mice 

were euthanized after specific time points after the 

surgery and regenerated liver weight was measured, 

and tissues were processed for further analysis. 

Liver weight – body weight ratios of untreated groups 

suggest that suggest that liver regeneration is delayed 

in C3H/HeJ mice.   But, liver mass restoration was 

significantly attenuated in C3H/HeJ mice at 3 and 7 

days post hepatectomy when treated with C3a-receptor 

antagonist, SB290157. The pro-inflammatory cytokines, 

TNF-α, and IL-6, which aid the process of priming the 

hepatocytes into proliferation were measured in the 

untreated groups. TNF-α level in C3H/HeJ mice was 

significantly lower in early-phase time-points (1-hour 

and 3-hour) after hepatectomy. While Il-6 levels in 

untreated C3H/HeN mice induced in a biphasic pattern 

peaking at 3-hour and 24 hours post hepatectomy, the 

IL-6 levels in C3H/HeJ mice steadily rose, and  were 

high at 24 hours post-hepatectomy supporting the 

delayed response. Circulating C3a and C5a levels in 

blood were also measured in the untreated groups. The 

levels were higher between 24 hours and 72 hours in 

both the strains of the mice when compared against 

non-hepatectomised mice confirming the activation of 

complement after injury.  
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