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505.6±142.8 pg/ml; F ratio: 3.971, p=0.022, Table 1). 
Circulating IGF-1 levels were significantly decreased 
on both postoperative days (PRE levels: 130.9±12.3 
vs. 110.6±13.2 vs. 110.5±11.1 ng/ml; F ratio: 3.766, 
p=0.031, Table 1), while no changes were observed 
in serum levels of IGFBP-3 throughout the experi-
mental period (PRE levels: 1.95±0.14 vs. 1.96±0.13 
vs. 1.96±0.14 μg/ml; F ratio: 0.002, p=0.998, Table 
1). Correlation analyses showed significant associa-
tions between the circulating levels of the acute phase 
proteins and the growth axis hormones, as shown in 
Table 2 (p <0.05-0.001).

DISCUSSION

Several aspects of postoperative endocrine re-
sponses have been described after minimally invasive 
surgery; however, there is little information regard-
ing the effect of laparoscopic cholecystectomy on 
the growth endocrine axis. In this prospective trial, 
we evaluated changes in circulating GH/IGF-1 axis 
proteins in patients who underwent laparoscopic 
cholecystectomy. The main finding of the study is 
that even after this minimally invasive surgery, acute 
phase responses of the growth endocrine axis are 
induced, as indicated by the postoperative changes in 
the circulating levels of IL-6, CRP, GH, and IGF-1. 

Changes in circulating levels of IL-6 precede 
the increase in serum concentration of other acute 
phase proteins, such as CRP, that act as inflamma-

tory mediators.14,15,28 The study of these two inflam-
mation biomarkers, and particularly of IL-6, allows 
direct quantification of the acute phase inflammatory 
response,28 as IL-6 and IL-1 are major activators of 
the cell-mediated immune system response. IL-6 pro-
duction (as well as that of CRP), which seems to be 
the most indicative of the severity of tissue injury, is 
normally moderate in a minimally invasive procedure 
such as laparoscopic surgery.13,14,29-34 

In the present study, a gradual increase in the cir-
culating levels of both IL-6 and CRP was observed 
on postoperative days 1 and 2, which became sig-
nificant 48 hrs after the laparoscopic removal of the 
gallbladder, while high positive correlations were 
also observed between the postoperative levels of 
these acute phase factors, indicating their similar 
responses following the laparoscopic surgery. Simi-
larly, transient3,33 or sustained2,4,35,36 increases in IL-6 
and CRP levels have previously been reported after 
laparoscopic cholecystectomy, indicating the induction 
of an acute phase inflammatory response following 
this minimally invasive surgery.

The inflammatory cytokine actions are mediated, 
at least partially, by indirect changes in the activity of 
growth promoting hormones such as GH and IGF-1.37 
The stress response to surgery is comprised of a num-
ber of hormonal changes induced by neural activation 
of the hypothalamic-pituitary axis. The duration and 
magnitude of this response is proportional to the tissue 

Table 2. Significant correlations revealed between the circulating levels of the growth axis hormones GH, IGF-1, and IGFBP-3, and the acute 
phase proteins IL-6 and CRP, preoperatively (PRE) and on days 1 and 2 post laparoscopic cholecystectomy
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Day 1
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Day 2
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Day 1
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Day 1

BP-3
Day 2

GH
Day 2

r=0.749
(p<0.001)

r=0.803
(p<0.001)

r=0.444
(p=0.020)

IGF-1
PRE

r= -0.477
(p=0.025)

IGF-1
Day 1

r=0.571
(p=0.001)

IGF-1
Day 2
BP-3
Day 2

r= -0.471
(p=0.027)

r=0.431
(p=0.040)

r=0.484
(p=0.012)

r=0.395
(p=0.041)

r=0.540
(p=0.002)

r=0.790
(p<0.001)

IL-6
Day 1

r=0.887
(p<0.001)

r=0.860
(p<0.001)


