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Hydromorphone attenuates intercellular adhesion molecule-1
expressions induced by lipopolysaccharide on HCT-116
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Jae Jin Lee, Woon Young Kim, Ji Hye Um, and Too Jae Min

Department of Anesthesiology and Pain Medicine, Korea University Ansan Hospital, Ansan, Korea

Resently, Min et al. [1] showed that morphine attenuated the
stimulant effect of lipopolysaccharide (LPS). LPS is especially
abundant in the colon. LPS stimulates the synthesis and secre-
tion of various cytokines and other pro-inflammatory mediators
such as interleukin-1p (IL-1p), IL-8, IL-6, and vascular endothe-
lial growth factor [2]. These cytokines induced endothelial adhe-
sion molecule expressions through a nuclear factor kB (NF-«B)-
dependent pathway. LPS has been shown to be a stimulant of
vascular metastatic processes as well,especially in colon cancer.
Min et al. [1] also demonstrated that the expression of adhesion
molecules such as intercellular adhesion molecule-1 (ICAM-
1), vascular cell adhesion molecule-1 (VCAM-1), and E-selectin
were attenuated on human umbilical vascular endothelial cells
(HUVECs) when LPS was co-administered with morphine.
However, the adhesion ratio of cancer cells to HUVECs was not
demonstrated at that time. Hydromorphone is a semi-synthetic
opioid that is a hydrogenated ketone of morphine. Hydromor-
phone was selected in this study because it had a longer duration
of action and less intense adverse effects such as pruritus and
nausea than morphine [3,4]. Due to these potential advantages,
hydromorphone is widely used in cancer patients for relief of
pain. Therefore, in this study, we investigated the adhesion ratio
of colon cancer cells to LPS-stimulated HUVECs and whether
co-administration with hydromorphone attenuated the adhe-
sion of colon cancer cells to HUVEC:s.

Four different growth conditions were used in this study:
(1) HUVEC: incubated in endothelial growth medium without

growth factors (the control group), (2) HUVECs incubated
with the supernatant from LPS-stimulated HCT 116 cells (the
LPS-SUP group), (3) HUVECs incubated with the supernatant
from HCT 116 cells that were not stimulated with LPS (the SUP
group), and (4) hydromorphone co-administered to HCT 116
cells during stimulation with LPS (the HYDRO + LPS-SUP
group). The LPS-SUP, the HYDRO + LPS-SUP groups were pre-
pared following a previously published experimental protocol
(Fig. 1A) [1]. Hydromorphone was supplemented at three dif-
ferent concentrations, 0.1, 1, and 10 uM [5]. The surface expres-
sion of adhesion molecules was measured by flow cytometry
(Facsflow from BD Biosciences, San Jose, CA, USA) by using an
ICAM-1 specific fluorescein isothiocyanate-labeled antibody.
And we demonstrated that the adhesion ratios of HCT 116
cancer cells to HUVECs by using carboxy-flourescein HCT 116
cancer cells. Adhesions with HUVECs were counted by optical
microscopy. As result, the adhesion ratios of HCT 116 cancer
cells to HUVECs were significantly lower in the HYDRO + LPS-
SUP group than in the other groups (Fig. 1B). Therefore, we
concluded hydromorphone might reduce the adhesion of cancer
cells to the vascular wall by reducing the expression of adhesion
molecules on endothelial cells.

In this study, we found evidence, which suggests that hydro-
morphone may have anti-tumor effects similar to morphine.
Considering the benefits of hydromorphone over morphine,
these results show that hydromorphone might be the opioid an-
alog of choice for treatment of cancer pain. Although this study
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has the limitation of being an in vitro analysis, we concluded
that hydromorphone might reduce LPS-stimulated metastasis in
colon cancer by attenuating the expression of ICAM-1 on endo-
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thelial cells. In the future, we plan to evaluate the anti-metastatic
effect of hydromorphone using both in vivo and in clinical ap-
proaches.
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Fig. 1. (A) Experimental protocol. For the
control group, HUVECs were incubated in
growth factor-free endothelial medium.
For the LPS-Sup group, HUVECs were
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incubated with the supernatant of LPS-
stimulated human HCT 116 colon car-
cinoma cells. For the HYDRO + LPS-SUP
group; hydromorphone was added to the
LPS-supernanant prior to incubation with
HUVECs. Endothelial growth medium is
an endothelial cell growth medium without
endothelial growth hormone. (B) Ratios of
adhesion of HCT 116 human carcinoma
cells to HUVECs. The adhesion ratios for
HCT 116 cells to HUVECs were measured
after 4 h of incubation. The values are the
mean + SD of 25 experiments. *P < 0.05
vs. the LPS-SUP group.
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