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ABSTRACT HCP induced anti-inflammatory cytokine IL-4 in early inflammatory phase and
S — potentiated pro-resolution cytokine IL-10 at late inflammatory phase

BACKC}ROUND: Collagen, a key compc.)nent.of th.e gxtracgllular_ matrix, plays cr_itical roles in the HCP induced phagocytosis, efferocytosis and ROS production in s - 10000, o x b 1o oo o |
regulation of the phases of wound healing either in its native, fibrillar conformation or as soluble v (d 7 d | d 10) infl h : 5000, c es TS * | Lo ns Figure 4. PVA
components in the wound milieu. Collagen-based dressings are extensively used in wound care. The early (day 7) Al ate (day 10) inflammatory phase o § ™ % 6000 s Toe T T B Dol S 410 - . sponges  were
objective of this study was to test the effect of hydrolyzed collagen powder (HCP) on the quality of murine wound macrophages a4t & 40001 T Toa Lol : 8 4000 T Tosl G oy treated with

. . . . . . . . 2. . . i . . . o i . . ' . o3
healing Wlth empha3|s on resgluﬂo_n of wound inflammation, perfusion, _closure, an_d tensile strength (_)f A d7 wound m¢ B d10 wound mé C d7 wound m¢ D 10 wound mé ) 20000- e | 0'3 :: O 20000 =] 1L : _I—ICP (1 g/ml),
the repaired skin. METHODS: Murine wound macrophages (m¢) were isolated using CD11b magnetic 3 20000 % = 150 i = 47PMAMbasal , = 201 PMAbasal vehicle  HCP vehicle - HCP vehicle  HCP vehicle HCP vehicle HCP vehice Hep  implanted
beads. Circular sterile PVA sponges (8 mm ©; soaked in HCP 1g/ml or saline) were subcutaneously % 15000- s < veer . o o9 < _ following incisional wounding in C57BL/6 mice. Harvested d7 or 10 wound macrophages were harvested
implanted on the back of adult C57BL/6 mice. Sponges were harvested in early (day 7) and late (day 2 2 100 &+ & 8 3 s Zo15] and tested for levels of IL-10 (A,D), G-CSF (B,E) and IL-4 (C,F). Values are shown as pg/mg of protein.
10) inflammatory phases. Harvested wound macrophages were analyzed for phagocytosis, 2 100004 . : S O - i 3 S Lol [ % Data represent mean + SEM (n = 4-7). *p<0.05 compared to vehicle-treated.
efferocytosis, PMA-induced ROS production and intracellular cytokine levels. To study wound closure =1 - S ol | g £ . g £ o T : : _ _
and tensile strength, two 16 x 8 mm full-thickness excisional wounds were made on the dorsal skin of S 50001 | ¢ 3 =2 1|7 %Ef 0.5- = HCP potentiated the expression of VEGF in murine wound macrophage of
mice. HCP was applied topically (100 mg per wound), and the wound was covered with a semi- £ ; g & S 29 4o late iInflammatory phase

o — —

o))
o

occlusive dressing (Tegaderm ™). Wound planimetry was performed at specified times and blood flow vehicle HCP vehicle HCP vehicle HCP vehicle HCP ] *

was analyzed using a laser speckle imager. Breaking strength of the healed murine skin was quantified c = Figure 1. (A, B) Phagocytosi q = Figure 5. PVA sponges were treated with HCP (1 g/ml), implanted subcutaneously
i i - i S 7 d7woundmé o ecseinlabolod E. coli (K12 strain s . ] following incisional wounding in C57BL/6 mice. Day 10 wound h
using a tensile tester (TestResources 100R, Shakopee, MN). RESULTS: HCP treatment improved d7 wound m¢ 2 . "using fluorescein-labeled E. coli (K-12 strain). TENS ollowing incisional wounding In mice. Day wound macrophages were
phagocytosis in wound macrophages. PMA-induced ROS was blunted in late inflammatory wound _ x T X Data represent mean = SEM (n = 5-8); *p<0.05 Qs 20 - harvested from the sponges. VEGF level was measured from the macrophage cell
macrophages (p<0.05; n=8). HCP-treated wound macrophages were more active in efferocytosis % g 127 . : compared to vehicle-treated. (C, D) PMA-induced > £ lysate using cytokine array and normalized to total protein of lysate. Data represent
(p<0.05; n=7). In d7 of HCP treatment, intracellular pro-inflammatory cytokines were down-regulated [ = LR e :&? glr\;’i“(i“ﬁg /"n‘:alj ;‘:ﬁj&fgﬂ“@:‘gﬁﬁfgiﬁ 2 18 mean + SEM (n = 5). *p<0.05 compared to vehicle-treated.
.- . . . . . _ . o @) . ‘ .
wound closre showed significant mprovement i response (0 topical HCP treatment (v<0.05: n-) | 2 S o oacsl lvel Data reprosent mean & SEM (1 - 8
.Uo, I1=0). o s asal level. Data represent mean * n = 8); - - £ -
HCP treatment improved wound perfusion (p<0.05; n=8) and increased the tensile strength of the ﬁ S g0 _ *p<0.05 compared to vehicle-treated. (E, G) HCP Slgmf_lcantly |mproved blood flow and wound closure
closed wounds. (p<0.05; n=7). CONCLUSIONS: In summary, this work demonstrates that treating = H vehicle HCP Representative images showing efferocytosis by M A c57BL/6 mice B, vehicle _..HCP . C 400, wound bed 490 wound edge DO .
: - : : : - - G = 127 410 g harvested macrophages (green, F4/80) cultured T Tt N * = * 1000 —— Vellce
wounds with HCP dressing reactivates the wound healing process by potently inducing the resolution of ) wound m¢ ' _ ot A S annl ) HCP
e i . g q . erated o igher tensile st h of HCP treated B < * with apoptotic thymocytes (red, CMTMR cell __ R < 3001 . 5. < 300 S
inflammation, improved wound perfusion, accelerated closure. Higher tensile strength o reate ot % o ; tracker). (F, H) Efferocytosis index of apoptotic _ 8X16mm e _ S 00 £ 5 oo, . 5 I\ ‘
closed wounds are likely to minimize wound recurrence. Q c < thymocytes engulfed by macrophages, calculated S| full-thickness . e 2 3 i =
9 % as total number of apoptotic cells engulfed by _,. dorsal wounds i e et 3 gloo_ g 100- T \
B ACKG ROU N D 2 S o4l - - macrophages in a field of view divided by total N At B S 3 \
% S = number of macrophage present in the same field W, = —'I* i nigh == Ovehicle HCP Ovehicle HeP = \
. . . . . . . = S f view. Dat t + SEM (n=7). §zS ov MENE_JN |
« Wound inflammation is regulated by multiple factors including extracellular matrix (ECM) rich wound g = % 0.0 : S <\geové Coiaaigrteossghié?;?ga:e? (" ) = = 100mg HCP/wound Figure 6. Two 8 X 16mm full-thickness (skin and panniculus \\
environment. Post-injury, degradation products of ECM elicit cell signaling which modulates the ~ vehicle HCP i i | g ‘v carnosum) dorsal wounds were created on the male C57BL/6 003 71014 7\2'1
inflammation an.d boosts wqund healing. Maprophages play a key role in wound healing and tissue HCP significantly potentiated pro-inflammatory cytokines in wound - - mice. Wounds were treated with 100mg HCP/wound. (A-C) days post-wounding
repair by secretion of cytokines and chemokines that regulates the inflammatory process. The timely h f T fi { H oflaser speckle imaging \y/ound perfusion was measured on day 7 post-wounding using laser speckle imaging
resolution of acute inflammation is essential to proper healing. Such resolution of inflammation is macrophage ofr edrly inflammatory phase. Data represent mean + SEM (n = 10-12). *p<0.05 compared to control wounds. (D) Wounds were imaged

accomplished by the transition of macrophage phenotype from inflammatory type to reparative one. < 60000 A _ 5B = 15007 C = 800 D on days 0, 3, 7, 10, 14, 17 and 21 post-wounding. Wound areas were calculated using digital planimetry.
The non-resolving persistent inflammation leads to wound chronicity. 2 o _g 4 5 5 “00- . Data represent mean + SEM (n = 8). *p<0.05 compared to control wounds.
. . . e e S 40000- S 5 _ — 1000~ - R S . . . . :
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