Fig. 1 Morphological changes of fibroblasts on collagen-coated cover-
slips (a-f) and in collagen matrix (g-); RITC-conjugated phalloidin
staining. For monolayer culture experiments, harvested cells were seeded
at a density of 4x10° cells on collagen-coated coverslips and then incu-
bated in DMEM containing 5 mg/ml BSA (D/B) with various concen-
trations of CyA and 10 ng/ml IL-6. a D/B alone; b D/B with 100 ng/ml
CyA; ¢ D/B with 0.1 ng/ml CyA; d D/B with 10 ng/ml IL-6; e D/B with
100 ng/ml CyA and 10 ng/ml IL-6; f IVB with 0.1 ng/ml CyA and
10 ng/ml IL-6, For three-dimensional experiments, polymerized matrices

24-h stimulation (Fig. 4a). In the absence of 10 ng/ml [L-6,
the level of mRNA expression of proalphal(I) collagen de-
creased with CyA at 1000 ng/ml; however, in the presence of
10 ng/ml IL-6, expression decreased with CyA at 100 ng/ml but
not at 1000 ng/ml after a 24-h stimulation (Fig. 4b).

Effect of CyA on MMP-1 production
and mRNA expression

In the absence of 10 ng/ml IL-6, the production of MMP-1 at
24 h was suppressed in a dose-dependent manner. In contrast,
the production of MMP-1 at 24 h was significantly suppressed
only with CyA at 1000 ng/ml in the presence of [L-6 (Fig. 5a).
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were cultured for 4 h in D/B and various concentrations of CyA and
10 ng/ml IL-6. g D/B alone; h D/B with 100 ng/ml CyA; i D/B with
0.1 ng/ml CyA; j D/B with 10 ng/ml [L-6; k D/B with 100 ng/mi CyA
and 10 ng/ml IL-6; 1 /B with 0.1 ng/ml CyA and 10 ng/ml IL-6. In two-
dimensional experiments, no significant differences were observed in cell
spreading if the culture medium contained 100 and 0.1 ng/ml CyA or
10 ng/ml [L-6. However, CyA altered fibroblast morphology in a
collagen matrix regardless of the presence or absence of 10 ng/ml IL-6.
Bars 50 pm

No significant change was found in the level of mRNA
expression of MMP-1 in the presence or absence of 10 ng/ml
[L-6 (Fig. 5b).

Effect of CyA on MMP-2 production
and mRNA expression

Regardless of the presence or absence of 10 ng/ml [1-6, the
production of MMP-2 decreased with CyA at 1000 and
100 ng/ml at 24 h (Fig. 6a). No significant change was
present in the level of mRNA expression of MMP-2
irrespective of the presence or absence of 10 ng/ml IL-6
(Fig. 6b).
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Fig. 2 Quantitative analysis of the major axis of fibroblasts in the
presence or absence of 100 and 0.1 ng/ml CyA or 10 ng/ml [L-6. Bars
represents meansSEM. **P<0.01, significantly different from CyA 0
and 0.1 ng/ml CyA without 10 ng/ml IL-6, ™P<0.01, significantly
different from 0 and 0.1 ng/ml CyA with 10 ngiml IL-6. T'P<0.01,
significantly different from 0.1 ng/ml CyA without 10 ng/ml IL-6

Effect of CyA on MMP-9 production
and mRNA expression

Regardless of the presence or absence of 10 ng/ml IL-6,
neither the production nor the mRNA expression of MMP-9
was changed at any concentration of CyA (data not shown).
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Fig. 3 Effiect of CyA on fibroblast proliferation (a) and visbility (b) at
24 h. Fibroblast proliferation wes assessed by an MTS assay kit
Fibroblast viability was assessed by light microscopy and dye exclusion,
by using trypan blue; cell numbers were evaluated by direct counting,
performed with a hemocytometer. In each experiment, absorbance at
490 nm viability were calculated from triplicate wells. Bars represent
means:SEM. **P<0.01, significantly different from CyA at 0 ng/ml
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was normalized to the intensity of D-glyceraldehyde-3-phosphate de-
hydrogenase (GAPDH) mRNA. Bars represent means+SEM. *P<0.05,
**p<0.01, significantly different from CyA at 0 ng/ml at the same con-
centration of [L-6
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Fig. 5 Effect of CyA on MMP-1 production (a) and mRNA expression
(b) in the presence (+) or absence (=) of 10 ng/ml IL-6. MMP-1
production was assessed by measuring the MMP-1 concentration. The
relative intensity of MMP-1 mRNA was normalized to the intensity of
GAPDH mRNA. Bars represent means+SEM. *P<0.05, **P<0.01,
significantly different from CyA at 0 ng/ml at the same concentration of
IL-6
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Fig. 6 Effect of CyA on MMP-2 production (a) and mRNA expression
(b) in the presence (+) or absence (—) of 10 ng/ml IL-6. MMP-2
production was assessed by measuring the MMP-2 concentration. The
relative intensity of MMP-2 mRNA was normalized to the intensity of
GAPDH mRNA. Bars represent means=SEM. **P<0.01, significantly
different from CyA at 0 ng/ml at the same concentration of IL-6
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Fig. 7 Effect of CyA on TIMP-1 production (a) and mRNA expression
(b) in the presence or absence of 10 ng/ml IL-6. TDMP-1 production
was assessed by measuring the TIMP-1 concentration. The relative
intensity of MMP-1 mRNA was normalized to the intensity of GAPDH

Effect of CyA on TIMP-1 production
and mRNA expression

Whereas in the absence of 10 ng/ml IL-6, the production of
TIMP-1 was suppressed only with CyA at 1000ng/ml, in the
presence of 10 ng/ml IL-6, the production was decreased in a
dose-dependent manner with increasing CyA concentrations
(Fig. 7a). However, no significant change was seen in the
mRNA expression of TIMP-1 (Fig. 7b).

Effect of CyA on TGF- production and mRNA expression

As noted above, our results on the production of MMP-1,
MMP-2, and TIMP-1 did not correspond with the mRNA
expression. These results suggested that the effects of CyA on
dermal fibroblast might be indirect. TGF-B is a well-known
growth factor that strongly regulates ECM metabolism by
fibroblasts. We hypothesized that TGF- might be involved
in the effects of CyA on ECM metabolism. Experiments were
therefore carried out to determine the production and mRNA
expression of TGF-p after CyA stimulation. Regardless of
the presence or absence of 10 ng/ml [L-6, both the production
and level of mRNA expression of TGF-p decreased with
CyA at 100 ng/ml (Fig. 8).
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Fig. 8 Effect of CyA on TGE-f production (a) and mRNA expression
(b) in the presence or absence of 10 ng/ml IL-6. TGF-p production was
assessed by measuring the TGF-f1 concentration. The relative intensity
of TGF-B1 mRNA was nommalized to the intensity of GAPDH mRNA.
Bars ent means+SEM. *P<0.05, significantly different from CyA

mRNA. Bars represent meanstSEM. *P<0.05, **P<0,01, significantly
different from CyA at 0 ng/ml at the same concentration of IL-6
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Discussion

The clinical usefulness of CyA has been widely recognized
for the systemic treatment of psoriasis vulgaris, despite its
potential toxicity (Abe et al. 1997; Ho et al. 2001). CyA
influences the early phase of immune responses by blocking
the synthesis and release of IL-2 from T cells and, to a lesser
extent, of [L-1 from monocytes (Haydon and Hayes 1994).
Phamacodynamically, CyA is considered to inhibit the actions
of IL-2, which is thought to trigger psoriatic lesions (Borel
et al. 1976; Mueller and Herrmann 1971; Finzi et al. 1989;
Ho et al. 1990; Borel 1990; Abe et al. 1997). However, CyA
has also been reported to inhibit the DNA synthesis of
keratinocytes and their subsequent proliferation (Fu et al.
1999; Fomoni et al. 2001). Therefore, CyA might bring
about an improvement not only by immune suppression, but
also by suppressive effects on keratinocyte proliferation. The
finding that CyA monotherapy without topical treatment can
improve skin lesions suggests that CyA may be also
involved in ECM remodeling via a direct effect on the
cutaneous fibroblasts in the psoriatic lesions.

Although the pathogenesis of psoriasis vulgaris is not fully
understood, a Th1 cascade may play a pivotal role (Abe et al.
1997). IL-6 and IL-8, which are synthesized by keratino-
cytes, may affect ECM metabolism by fibroblasts (Nickoloff
1991). We have found few reports conceming the effect of
IL-8 on ECM synthesis and degradation, but several
accounts of the effects of IL-6 on the progression of psoriatic
dermopathy (Bodo et al. 1994; Solis-Herruzo et al. 1999).
We have therefore focused on IL-6 as the key cytokine in
experiments carried out in vitro in order to investigate the
effects of CyA on dermal fibroblasts.

Our experiments have clearly demonstrated that CyA
affected the morphology of fibroblasts in a collagen matrix
but not on collagen-coated coverslips. In three-dimensional
environments, 100 ng/ml CyA induces bipolar extension of
fibroblasts. This change in morphology is dose-dependent
(a representative result at 0.1 ng/ml CyA is shown in Fig. 1g-1).
Since 100 ng/ml CyA can be considered as a clinically rele-
vant concentration, similar to the identical trough serum level
of CyA in psoriasis patients undergoing treatment, CyA may
exert specific effects on fibroblasts in the dermis. Further-
more, 1000 ng/ml CyA cannot be considered an impractical
concentration, because pharmacokinetic studies of CyA have
previously shown that the blood concentration of CyA reaches
almost 1000 ng/ml at 1 or 2 h after CyA administration and
then retum to the initial value before treatment (the trough
serum level; Erkko et al. 1997; Umezawa and Qzawa 2007).

Fibroblast proliferation was suppressed by CyA. CyA
also suppressed MMP-1 production by fibroblasts, and these
effects were partially restored by IL-6. In contrast, CyA
suppressed both type I collagen and TIMP-1 production by
fibroblasts, and these effects could be partially enhanced by

IL-6. CyA suppressed both MMP-2 and TGF-f production
by fibroblasts, and these changes were not modulated by IL-
6. CyA bad no effect on the production of MMP-9. We
presume that CyA accelerates collagen degradation in the
lesional dermis because the production of type | collagen and
TIMP-1 is significantly suppressed, and the production of
MMP-1 does not decrease at around therapeutic concen-
trations of CyA when fibroblasts are pretreated with [L-6.
Furthermore, TGF-3 may not be involved in these effacts.
These results can be considered as reasonable behavior of
CyA on the phamacodynamics of patients with psoriasis
vulgaris, because CyA can bring a significant clearance of
psoriatic lesions without significant influence on unaffected
skin, where IL-6 is absent.

IL-6 is well known as being involved in the pathogenesis
of many immune-mediated diseases and plays an important
role in the initiation and promotion of fibrosis (Sfrent-
Comateanu et al. 2006). Our results indicate that IL-6 may
counteract the collagenolytic effects of CyA on ECM
metabolism of lesional dermis. Although CyA is a potent
inhibitor of IL-6 production by CD4+T lymphocytes
stimulated via the T cell antigen receptor pathway (Thomson
1992), we have aimed at investigating the direct effects of
CyA on human dermal fibroblasts. The present study has
clearly demonstrated that the collagenolytic effects of CyA
can be modified by IL-6. The reason that CyA has no effect
on the production of MMP-2, MMP-9, and TGF-B remains
unclear. Taking these findings into consideration, CyA might
bring about a lesional improvement not only by immune
suppression, but also by suppressive effects on collagen
accumulation in the presence of [L-6, which has an important
role in the progression of psoriatic dermal changes.

We have found few reports on the effects of CyA on human
dermal fibroblasts. Nickoloff et al. (1988) have reported that
CyA suppresses fibroblast proliferation. Ono et al. (1991)
have shown that CyA inhibits fibroblast proliferation, but not
the production of collagenous protein by fibroblasts. Lohi et
al. (1994) have demonstrated that CyA enhances MMP-1
mRNA expression by fibroblasts when they are stimulated
with phorbol 12-myristate 13-acetate, [L-1§, tumor necrosis
factor o, or calcium ionophore A23187. Our data regarding
the inhibitory effect of CyA on fibroblast proliferation is in
agreement with previous reports, whereas the results of ECM
synthesis by dermal fibroblasts are not. We consider that our
findings are not in conflict with previous reports because
CyA can bring about an improvement only on the psoriatic
lesions but not affect uninvolved skin. Lago et al. (2007)
have reported that CyA affects dermal dendrocytes and
keratinocytes in psoriatic lesions, but that its main action is
on T lymphocytes.

CyA alters ECM synthesis and degradation in MC3T3-E1
osteoblasts by decreasing type I collagen production and
increasing MMP-9 activity (Fomnoni et al. 2001), stimulates
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the production of MMP-2 and vascular endothelial growth
factor production in the rat heart (Bianchi et al. 2003),
upregulates type I collagen and TGF-B mRNA expression
and type I collagen production in gingival fibrablasts
(Gagliano et al. 2005), and inhibits MMP-1, -2, and -3
production in gingival fibroblasts (Bolzani et al. 2000). Thus,
the action of CyA seems variable depending on cell types.
In conclusion, CyA influences ECM metabolism and the
proliferation of human dermal fibroblasts. Of note, the effects
are partially restored by [L-6. This preliminary study raises the
possibility that CyA may improve psoriatic skin by regulating
ECM remodeling and by effects on inflammatory cells,
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Distribution of lymphatic vessels in pressure ulcer
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Abstract

Distribution of lymphatic vessels in pressure ulcers was investigated in 30 surgically resected pressure ulcers and
the findings were compared with the distribution of blood vessels by immunchistochemical staining with monoclonal
antibody D240 for lymphatic vessels and anti-CD31 antibody for blood vessels. In granulation tissue covered with
macerated necrotic lissue, many newly formed blood vessels grew toward the ulcer floor under necrotic tissue, but
only a few dilated lymphatic vessels were observed in the basal area of newly formed blood vessels. In well-developed
granulation tissue, newly formed lymphatic vessels reached the ulcer floor along with blood vessels, but the number of
lymphatic vessels was less than 1/10 of that of blood vessels These lymphatic vessels were dilated, which suggested
abundant lymphatic flow. These data suggest that a large amount of exudate in the early phase of pressure ulcer was
related to delayed lymphatic vessel development and the decrease of exudate in well-developed granulation tissue
depends on the development of lymphatic vessels. In contrast, poor quality granulation tissues such as edematous
granulation tissue had no or few lymphatic vessels, suggesting disturbance of lymphatic flow,

Key words | pressure ulcer, lymphatic vessel, distribution, immunohistochemistry
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The effects of a newly formed cushion on buttock pressure

with backrest elevation

Masaharu Mori, MD "' ; Akemi Endo, MSN, RN "’ and Yumi Oshimoto, MSN, RN

" Facwlly of Health and Welfare science Okayama Prefectural Universily
® Graduate School of Health and Welfare science Okayama Prefectural Universify

Abstract

The effects of a newly developed low-elastic urethane cushion on buttock pressure and on pressure and shear force
in the coccygeal area during 30-degree backrest elevation were examined. [First, 10 healthy adults were examined
with 30-degree backrest elevation for 40 min. During backrest elevation, the mechanism group (with knees elevated
by the bed mechanism) showed slightly increased buttock pressure compared to that without knee elevation (no-ele-
vation group). However, elevation of the knees with a low-elastic urethane cushion under the thighs (cushion group)
significantly decreased pressure and pain in the buttock compared to that in the other two groups. Slipping of the
body after 40 min of backrest elevation was minimized in the cushion group. Although mean values for pressure and
shear force in the coccygeal area during backrest elevation were slightly decreased by elevating the knees using the
bed mechanism or cushion. there were no significant differences among the 3 groups. Thereafter, 12 aged persons
were examined as described above except that the trial duration time was limited to 5 min. The cushion group
showed a significant decrease in buttock pressure. An appropriate cushion under the thigh can decrease buttock pres-
sure and shear force during backrest elevation.

Key words : backrest elevation, cushion, buttock pressure
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Topical iodine l'nrrns are used for infected and necrotic pressure ulcers. Despite antimicrobial advantages
were observed with controversial results. To clarify the controversy, the
rucﬂvlqr urpwidom.-mdine (P1) sugar ointment and cadexomer-iodine (CT) ointment toward biological
components was investigated. L-Tyrosine as a component of proteins and egg lecithin as a component of
lipld membranes were reacted with forms of lodine, Furthermore, water absorption abllities of cintments
were investigated. The reactions of Pl sugar cintment and Cl ointment with L-tyrosine were reversely
dependent on fodine concentrations. Cl cintment reacted with lecithin in an iodine concentration depen-
dentmanner, while Pl sugar ointment reacted with lecithin in an iodine concentration independent steady
manner. However, at the clinically relevant iodine concentration (0.1, wjvX) Pl sugar ointment reacted
efficiently with t-tyrosine and less efficiently with lecithin, while C1 ointment reacted efficiently with
lecithin and less efficiently with L-tyrosine. Water absorption rate constant was 29.9 mgfcm?|min®® for
PI sugar ointment and 15.3 for CI ointment. Water absorption capacity per weight over 24 h was 76% for
Pl sugar ointment and 26% for CI cintment. These results suggest that Pl sugar ointment and C! cintment
have different characteristics for lodine reactivity and water absorption.

© 2009 Elsevier B.V. All rights reserved.

1. Introduction

For more than a century fodine has been regarded as one
of the most efficacious antiseptics to reduce infectious com-
plications and topical iodine forms have been used for wound
treatment. The simplest form of iodine is Lugol's solution, which
has irritating and caustic properties. The iodine complexes such as
povidone-iodine (P1) and cadexomer-iodine (Cl) are exploited to
conquer the disadvantage (Fig. 1). Pl is a complex of triiodide and
polyvinylpyrrolidone, and a paste consisting of 70% sugar and 3%
Pl is commercially available in Japan (U-PASTA™, Kowa, Nagoya,
Japan). The paste dissolved in wound exudates releases triiodide
keeping the equilibrium between triiodide and PI complex. Cl is
a hydrophilic modified-starch polymer bead where molecules of

Abbreviations: Cl, Cadexomer-iodine; PL Povidone-iodine: PSS, Phosphate
bulfered saline.
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iodine are immobilized. In Europe, North America and Japan a
macrogol ointment consisting of Cl is available (Bianchi, 2001)
(Cadex™O0intment, Smith & Nephew, Tokyo, Japan). Upon appli-
cation the polymer beads in C1 are swollen by wound exudates and
gradually release incorporated iodine (Lamme et al., 1998; Zhou et
al., 2002).

These ointments are recommended by the Japanese Society of
Pressure Ulcers to treat the pressure ulcers carrying an infectionora
necrotic tissue (Ohura, 2005). Though the iodine contained in these
ointments has different chemical structures, the effects of these
ointments are assumed to be equivalent. Despite the antimicrobial
advantages obtained through its use, several potential disadvan-
tages were observed in its clinical application for wound treatment
with different and controversial results, so that practitioners are
concerned with forms of iodine (Balin and Pratt, 2002; Oliveira and
Santos, 2007).

In this study the equivalence of Pl and CI was evaluated by
conducting the reaction of these cintments toward L-tyrosine as
a component of proteins and toward egg lecithin as a compo-
nent of lipid membranes, and toward wound exudates. In pressure
ulcer treatment appropriately controlling the moist environment
is vitally important for promoting healing processes (Ohura, 2005).
Ointment base could exhibit different water-absorbing proper-
ties and potentially affect the healing processes of pressure
ulcers. Thus, the water absorption properties of these ointments
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Fig. 1. The structures of povidone-iodine (P1) (A) and cadexomer-iodine (C1) (B).

were investigated to evaluate the influence on moist wound
environment.

2. Materials and methods
2.1. Materials

L-Tyrosine was obtained from Wako Pure Chemical Co., Ltd.
(Osaka, Japan). Egg lecithin (Coatsome NC-20) was obtained from
NOF (Tokyo, Japan). U-PASTA™ was from Kowa Co., Ltd. (Nagoya,
Japan). Cadex™ ointment was from Smith & Nephew Wound Man-
agement Corporation (Tokyo, Japan). By vacuum technique wound
exudates were collected at Hekinan Municipal Hospital (Hekinan,
Japan) from five wound parts of three patients who had been hospi-
talized for the treatment of pressure ulcers, The study was approved
by the institutional ethical committee and the procedures were in
accordance with the institutional guidelines and the principles of
Declaration of Helsinki. Silicon film (thickness 0.10 mm) was from
AS ONE Corporation (Osaka, Japan). Sodium iodide, sodium thio-
sulfate and seamless cellulose tubing as cellulose membrane were
from Wako. Potassium iodide was from Nacalai Tesque, Inc. (Kyoto,
Japan). Starch was from Kenei Pharmaceutical Co., Ltd. (Osaka,
Japan). The phosphate buffered saline (PBS) was prepared by Mg/Ca
ion free Dulbecco's prescription.

2.2. Methods

22.1. Assessment of the concentration of free-iodine in the
aqueous solution

Apparent permeability of iodine has been found to depend on
the activity of iodine in aqueous solution (Takikawa et al,, 1978).
For measurement of permeability of iodine through silicon mem-
brane with a thickness of 0.1 mm, a permeation cell commercially
available was employed. The permeation cell consisted of two com-
partments with a membrane between them. The area of membrane
for permeation was 4.91 em?. Each compartment was agitated by a
magnetic stirring bar. Twenty-five milliliters of a test solution and
10% Nal solution were placed in the donor and the receptor com-
partments, respectively, A water jacket of the permeation cell was
maintained at 30 °C. One milliliter of samples was pipetted from the
receptor solution, and assayed spectrophotometerically at 352 nm
employing a spectrophotometer.

222, Reactivity of iodine toward L-tyrosine, lecithin and wound
exudates

The L-tyrosine solution was prepared by dissolving the weight
quantities with PBS at the concentration of 10mM. The lecithin
solution (10 mM) was prepared as a suspension of lipid particles,

In brief, lecithin was dissolved in chloroform and evaporated to
thin lipid film on the wall of a round flask. PBS was added to the
flask with ultrasonication to obtain the suspension of lipid parti-
cles. The solutions of iodine forms were prepared by dissolving the
weight quantities with PBS. After diluting the iodine solution to
specified concentrations 2 mL of the L-tyrosine, lecithin or wound
exudates solution was added to 18mL of an iodine solution. The
mixture solution was stood in water bath at 30°C. The time of mix-
ing was taken as time 0: 2 mL of the solution was pipetted into 1 mL
of 1% potassium iodide-0.5% starch solution, The available iodine
in the solution was titrated with 0.01 M thiosulfate solution. Every
reaction was run for at least three times and means of amount of
iodine consumption were calculated.

2.2.3. Measurement of water absorption rate using Franz
diffusion cell

The cintment sample (1.2 g) was applied to the cellulose mem-
brane mounted on the Franz diffusion cell (Kawashima et al, 1993)
and 20 mL of PBS was introduced to the bellower cell, A water jacket
of the permeation cell was maintained at 30°C. After every 15min
or 30 min the water level in the branch tube attached to the cell
was checked and PBS was added to the cell form the edge of the
branch tube by a syringe until the water level reached its original
level. The weight change of the syringe by adding the medium was
applied to the amount of absorbed water. Every test was run for at
least three times and the means of the amount of water absorbed
were calculated.

2.24. Measurement of water absorption capacity using agarose
gel

The water absorption capacities were determined using the test
method based upon British Standard Institute Test methods (2002)
for primary wound dressings. In brief samples (1.5 g) were placed
onto the surface of 10 g plugs of agar (2% prepared in PBS) and con-
tained within the barrel of 50 mL syringes, from which the nozzle
ends have been removed to form smooth-sided cylinders. Once the
test materials were in place, the open ends of the cylinders were
sealed with an impermeable cover. The sealed syringes were incu-
bated for 24 h at 25 °C and the test materials were gently removed
from the plugs and the cylinders were then re-weighed. Every test
was run for at least three times and the percentage change inweight
of each sample was calculated.

2.3. Data analysis

All experiments were conducted in triplicate at least. Data are
expressed as means = 5.D.s. In experiments using wound exudates,
each of the initial reaction rates of Pl sugar ointment treated group
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1 time was plotted on the X axis and the concentration of the total lodine consumed was plotted on the Y

axis. The inirlal lodine concentration was 0.02 (open square), 0.04 (closed square), 0.06 (open triangle). and 0.1 (closed triangle) w/v& Results are expressed as means £ 5.0,
(n=3). (B) Reaction of M sugar ointment with lecithin. The elapsed time was plotted on the X axis and the concentration of the total indine consumed was plotted on the ¥
axis. The initial iodine concentration was 0.02 (open square), 0.04 (closed square), 0.06 (open triangle) and 0.1 (closed triangle) wjv. Results are exp d as means £ 5.0,
(n=31(C) of Cl ol with t-tyrosine, The elapsed time was plotted on the X axis and the concentration of the total jedine consumed was plotted on the ¥ axis.
The initial iodine concentration was 0.01 (open square), 0.03 {closed square), 0,06 (open triangle), and 0.1 (closed triangle) w/v Results are expressed as means £5.0. (n=3)
(D) Reaction of C1 ointment with lecithin. The elapsed time was plotted on the X axis and the concentration of the total lodine consumed was plotted on the Y axis. The initial

Iodine concentration was 0.01 {open square), 0.03 (dosed square), 0.06 (open triangle). and 0.1 (dlosed triangle) wjv&. Results are expressed as means £ 5.0. (n=3).

and of C1 ointment treated group was obtained from a slope of the
regression line calculated by least squares method. [n experiments
of water absorption, water absorption rate constants were obtained
from a slop of the regression line in the same manner.

3. Results
3.1, Chemical properties of iodine coordinated in forms

3.1.1. lodination of L-tyrosine and lecithin by Pl sugar ointment
When Pi sugar ointment was used as an iodinating reagent of
L-tyrosine, iodine was rapidly consumed at relatively low iodine
concentration (Fig. 2A). The amount of iodine consumption reached
approximately 2mM as the reaction toward 1mM L-tyrosine
approached its completion. In contrast the rate of the iodine con-
sumption for lecithin was slower than that for L-tyrosine. Total
amount of the iodine consumption in 10 h of reaction did not reach
1 mM. Its rate showed less dependence on the iodine concentration

(Fig. 2B).

3.1.2. lodination of L-tyrosine and lecithin by CI ointment

When Cl ointment was used as an iodinating reagent of L-
tyrosine, the manner of iodine consumption was similar to that of
Pl sugar ointment (Fig. 2C). The rate of iodine consumption was
slower than that in Pl sugar ointment and only 1mM of iodine
was consumed as the reaction toward 1 mM L-tyrosine approached
its completion. In contrast, the manner of the jodine consump-
tion for lecithin was markedly different from that for L-tyrosine.

Its rate increased depending on the iodine concentration (Fig. 2D).
At 0.1 (w/vX) of iodine solution the amount of the iodine consump-
tion app 1 to reach approximately 2 mM as the reaction toward
1 mM lecithin approached its completion

3.1.3. Reactivity of Pl sugar ointment and C1 ointment toward
wound exudates

The clinical characteristics of the wound exudates are shown in
Table 1. Pl sugar ointment or Cl ointment was allowed to react with
the wound exudates at the concentration of 0.1 (w/vX) iedine in
PBS. lodine in Pl sugar ointment was consumed faster than that in
Cl ointment and reached completion of the reaction in 7 h (Fig. 3).
Each of the initial reaction rates was obtained from a slope of the
regression line in 3 h after time 0. The reaction rate of Pl sugar oint-
ment toward wound exudates was faster than that of Cl cintment
by 3.5-fold at the concentration of 0.1 (w/v%) iodine (Table 2).

3.14. Permeation patterns of free-iodine through the silicone
membrane

Permeability of lodine through a silicone membrane was mea-
sured at 30°C. As shown in Fig. 4 only free-iodine I; was assumed

Tabie 1

Clinical characteristic of the wound exudates.

Specific gravity 1.035 + 0.003
Total protein (gfdL) 488 £ 0.64
Cell counts (ul-") 18,000 £ 8,934

Each value represents the means 4 5.0. of values from quadruplicate.




