creative
comimons

C O M O N S
& X EAlI-HI el Xl 2.0 Gigel=
Ol OtcHe =2 E 2= FR0l 86t AFSA
o Ol MHE=E= SN, HE, 8E, A, SH & &5 = AsLIC

XS Metok ELIChH

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

Higel. M5t= 0 &

o Fot=, 0l MEZ2 THOIZE0ILE B2 H, 0l HAS0 B2 0|8
£ 2ok LIEFLH O OF 8 LICEH
o HEZXNZREH EX2 oItE O 0lelet xAdE=2 HEX EsLIT

AEAH OHE oISt Aeles 212 LWS0ll 26t g&
71 2f(Legal Code)E OloiotI| &H

olx2 0 Ed=t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

6 ¥

2016



Tl =
3= H
=y &R
A A =
2 g
2 of| A

;om

TOo=
=

=

AL &)

-
o
o}
ol
g
A

6 ¥

2016

N

AL 9

) ) )
| - N oF

3
~
_#O_l

B

~
_#Oﬂl

6 4

2016 A



r

LIST OF TABLES

LEGENDS OF FIGURES

i

g

O

13

.2 =

19

il

IV.

23

.
E

24




LIST OF TABLES

Table 1.  Histological analysis of control and three diabetic foot ulcer groups -- 14



Figure 1.

Figure 2.

Figure 3.

Figure 4 .

LEGENDS OF FIGURES

A photograph of a full thickness wound and an ultrasound image of

sciatic nerve block 15
Macroscopic findings of the wound surface area differences ------------ 16
Photomicrographs of skin sections: H&E staining 17
Photomicrographs of skin sections: Masson’s trichrome staining ------ 18



Abstract

Background: Patients with diabetic foot ulcer (DFU), a common and serious
complication of diabetes, have a high risk of limb amputation followed by higher
five-year mortality rates than those for several types of cancer. In cases of DFU,
nerve block may be used, either as regional anesthesia for limb amputation or as
analgesia for pain management. It is already known that regional anesthesia can be
beneficial in vascular access surgery, due to a sympathectomy-like vasodilation effect
promoting the circulation of blood, which has a good influence on wound healing of
DFU. Zinc, furthermore, can help wound healing as a cofactor. In the present study,
we evaluated the effects of nerve block alone and with zinc on wound healing in

diabetic rats.

Methods: Fifteen male Otsuka Long-Evans Tokushima Fatty (OLETF) rats were
equally divided into three DFU groups: a non-treated group (group 2), a nerve-block
group (group 3), and a combination group treated with both nerve-block and
intravenous zinc (group 4). Five additional male Long-Evans Tokushima Otsuka
(LETO) rats were assigned to a control (non-diabetic, group 1) group. A full-
thickness wound (5 mm x 5 mm) was made in all of the rats’ left dorsal foot, which
was treated with sciatic nerve block alone (group 3) or additionally with intravenous
zinc (group 4) on day 1 after injury. On day 13, the wound size was measured and
histologic examination was performed with hematoxylin and eosin (H&E) and
Masson’s trichrome staining. The results were recorded as mean = SD and compared
using the Kruskal-Wallis and Mann-Whitney tests.

3



Results: The wound surface area differences among the three DFU groups were not
statistically significant (P = 0.40). That is to say, the treatments effected no histologic

differences among the three DFU groups.

Conclusion: Neither intermittent nerve-block alone or with intravenous zinc affects
wound healing associated with DFU, though the gross findings indicated that nerve-
block promotes better wound healing. Even if these results are not generalizable,

they certainly will help further DFU research.

Keywords: diabetic foot ulcer, nerve block, wound healing, zinc

Student Number: AD20116002
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Table 1. Histological analysis of control and three diabetic foot ulcer groups

2

Wound surface area (mm )

Day 13 0.40+0.25 4.50 £ 0.50* 3.25+£0.75 4.50+0.95 0.40
Epidermal thickness (um)

Day 13 3545+£1.25 28.75£2.05 28.75+£1.25 32.50+£1.70 0.26

Results were presented as mean + SD (n = 5) and compared using Kruskal-Wallis

test and Mann-Whitney test.

P < 0.05 was considered statistically significant.

There was no statistical difference is found among groups (2, 3, and 4).
*: P < 0.05 for compared with group 1.

Group 1: non-diabetic, group 2: non-treated (diabetic), group 3: nerve-block

(diabetic), group 4: nerve-block with intravenous zinc (diabetic).
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Medial - . - === Lateral

Fig. 1. (A) Full thickness 5 mm x 5 mm wounds were made on left dorsal foot of all
OLETF and LETO rats. (B) An ultrasound image of sciatic nerve block under
ultrasound guidance. The location of needle placement (arrow heads) and the spread

of local anesthetics (arrows) were shown.
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Fig. 2. Macroscopic findings of group 1 (A), 2 (B), 3 (C) and 4 (D) seemed to prove
better results of group 3 and 4. However, there was no statistically significant
differences among the three diabetic groups (B, C, D) (p = 0.40). Group 1: non-
diabetic, group 2: non-treated (diabetic), group 3: nerve-block (diabetic), group 4:

nerve-block with intravenous zinc (diabetic).
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Fig. 3. Microscopic findings of skin sections from group 2 (A), 3 (B) and 4 (C)

showed no views with definite differences among groups. A, B and C were stained
with hematoxylin and eosin (H&E). Group 1: non-diabetic, group 2: non-treated
(diabetic), group 3: nerve-block (diabetic), group 4: nerve-block with intravenous

zinc (diabetic).
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Fig. 4. Microscopic findings of skin sections from group 2 (A), 3 (B) and 4 (C)

showed no views with definite differences among groups. A, B and C were stained
with Masson’s trichrome. Group 1: non-diabetic, group 2: non-treated (diabetic),
group 3: nerve-block (diabetic), group 4: nerve-block with intravenous zinc

(diabetic).
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