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Introduction

MMP-7, also referred to as matrilysin, is a member of the Matrix
metalloproteinase (MMP) family. It is expressed in epithelial cells and has
been associated with colorectal and other cancers (1-6). MMP-7 degrades
extracellular matrix (ECM) proteins including collagen IV and participates in
connective tissue remodeling and activation of other MMP-2 and MMP-9
(7,8). Moreover, MMP-7 activates a-defensins which enhances intestinal
antibacterial activity (9,10). MMP-7 also promotes tumor invasion and
metastasis through the degradation of extracellular matrix components and
activation of pro-tumorigenic signaling pathways. Expression of MMP-7 by
cancers correlates with progression and metastasis (11-15). MMP-7 plays a
role in wound healing by facilitating the recruitment/activation of immune
cells and enhancing endothelial cell migration, proliferation, and tube
formation (via activation of VEGF and pro-TNF-a (16) We have previously
shown that after MIS colorectal resection plasma levels of MMP-7 are
significantly elevated from the preoperative baseline for a month after
surgery. This study’s aim was to assess perioperative levels of MMP-7 in
both plasma and wound fluid (WF) in patients(pts) with colorectal cancer
(CRC) undergoing colorectal resection. Our hypothesis is that wound fluid
levels would be substantially higher than post op blood levels.

Parameter Result
Demographic & Operative Data N =29 patients
Age, years (mean == SD) 66.1+ 12.3

Sex: Male 12 (41.0%)

Incision size :cm (mean =SD)

LAP Assisted procedure 8.3 =£3.5
Hand assisted procedure 11.5+3.6
Open procedures 26.0 = 8.3
Surgery time, min (mean = SD) 459.8+ 108.1
Length of stay, days (mean = SD) 9.2+6.3

Methods

Elective CRC resection patients enrolled in an IRB-approved plasma/data
bank in whom multiple postoperative (postop) blood and wound fluid (WF)
samples were obtained were eligible provided there were sufficient volumes
of plasma and WF (collected from abdominal or pelvic Jackson Pratt drains).
A review of clinical, and pathologic data was conducted. Blood samples
were taken preoperatively (preop) and postop blood and WF were collected
simultaneously on postop day (POD)-1, POD-3, and at a time point between
POD-7 and POD-13; the latter were bundled into a 7-day time block and
considered as a single time point. Postop samples were collected during
post-discharge office appointments or follow-up visits, contingent upon the
presence of the JP drain. Plasma was extracted from blood through
centrifugation at 450 G, while clear wound fluid was obtained by centrifuging
at 16,000 G for 10 minutes at 6°C. The centrifuged samples were stored at -
80°C. The levels of MMP7 (ng/ml) were quantified in duplicate through the
use of ELISA; statistical analyses were performed utilizing the Wilcoxon and
Mann-Whitney tests, with significance set at p<0.05.

Figure 1: MMP-7evels in preop and post op Plasma vs. postop Wound fluids

Results
Blood and wound fluid (WF) samples from 29 CRC pts (12 males, 17
females; mean age 66.1 &= 12.3 years; colon, n=95, rectal, n=24) were
analyzed. Minimally invasive surgery (MIS) was performed in 25 patients
(laparoscopic; 16 pts (mean incision length(lL): 8.3+3.5 cm), hand
assisted; 8 pts (mean IL: 11.5£3.6 cm) and open surgery in 5 pts (IL
26.0 = 8.3 cm) (Figure 2). Fifty nine percent of patients underwent
LAR/AR colectomy whereas 24% had an APR resection. (Figure 3).
Mean hospital stay for all pts was 9.2 = 6.3 days. Compared with preop
values, plasma MMP-7 levels increased significantly on postoperative
days (POD)3 (P=0.03), and 7-13 (P <0.01) (Figure -1). WF MMP-7
concentrations were 2-5 times higher than corresponding plasma levels

at all postoperative time points (P <0.001). Further, a stepwise increase
in WF levels were noted from POD 1- POD7-13.

Conclusion

Mean postop plasma MMP-7 levels were significantly higher than preop
values. Notably, wound fluid MMP-7 concentrations were 2—5 times
greater than corresponding plasma levels and continued to increase later
after surgery. This significant increase may be associated with short-term
inflammatory surgery-related responses, however our results suggest
that the lengthier wound healing process likely accounts for the later
changes. As mentioned, the postop plasma MMP-7 elevations persist for
a month. Increased plasma MMP-7 might potentially promote the growth
of residual tumor deposits for the first month after surgery.
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Figure 2: Surgical procedure Figure 3: Types of Resection
Open 17% }- Sty Sub total/Total 7% Right 3.5%
Transverse 3.5% Sigmoid 3.5%
APR 24% |
LAR/AR 59%
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