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Serum Collagen Level as a Predictor of Healing
Wounds in Diabetic Foot Patients

Ja-Hea Gu, M.D., Seung-Kyu Han, M.D.,
Woo Kyung Kim, M.D.

Department of Plastic Surgery, Korea University College of
Medicine, Seoul, Korea

Purpose: When deciding a treatment plan in diabetic
foot ulcer patients, predicting a possibility of healing
wounds is important since not a few patients have poor
general condition to get successful wound healing. This
study was planned to find out if a serum collagen level
can be used as a predictor for healing wounds in
diabetic foot patients.

Methods: Fifty-seven patients, who visited our clinic
from January to June, 2007 for treatment of diabetic foot
ulcers, were included in this study. Serum levels of type
| collagen were checked using carboxy terminal type |
propeptide kits. Simultaneously serum levels of vitamin
C and iron, cofactors of collagen synthesis, were
checked. The patients were divided into two groups; a
group of successfully healed wounds and the other of
unhealed wounds. Serum levels of the parameters were
compared between the 2 groups.

Results: The serum level of collagen was 197.65 +
86.26 ng/ml in a healed group and 87.91 +28.76 ng/mi
in the unhealed group(p<0.05). The serum iron and
vitamin C levels were did not show significant differ-
ences.

Conclusion: The serum collagen level may predict
healing or nonhealing wounds in diabetic foot ulcers.

Key Words: Diabetic foot, Wound healing, Serum collagen level

Received April 11, 2008
Revised June 9, 2008
Accepted June 23, 2008

Address Correspondence : Seung-Kyu Han, M.D., Department
of Plastic Surgery, Korea University Guro Hospital, 97
Guro-dong, Guro-gu, Seoul 152-703, Korea. Tel: 02) 2626-
3333 / Fax: 02) 868-6698 / E-mail: pshan@kumc.or.kr

* =2 2007 Al 63%F teAd el et sty A T
A IR

491

Az o] AT =AY ]Xl % %Jii Rl
= 3k(vascularity) -7, 79 (infection), 18] HY H-
ol A7k F¥ (pressure) T 7t ol LA e o]
Eo] v 222 whA virgta 3ok vipe] el s)
g g A ATA FAARE J0E] of
YA Hok Feledrde] Axe dnzdsot 4
DIEN AR L(transcu’caneous partial oxygen pressure;

TepOy) 502 S Assie 1eiel AR nAE
H FHARE MRI & 0.2 ol &= glal #|¢F 91l 7}
R = tEE A ARR ] Yolojmr Al HAAE B

Ikolt WET B A

S|
gk 4= 9tk VIP T &

¢

3 1%
3195} (cast
A7} =

k1
il
e
ox
ol
=]
% °
i
o, o,
>

b5t
Foh ¥
5 B3 4
ok el VIPZE 3R RE 10E 4 9
Aol Bl AEZe Aol @
) %”ﬂ%é— W3] olgiet. 3

oxl
o!
I
F

>~
__‘?L_'(
12 my

4
M ol
tlo wo

o

0,

T
o,
o rir
oL
D)

ox
&
L o
_‘a
Ei
N
kﬂl
g
_Iﬂ

o

o ﬂl\ﬂ (oMo

Bt 24 0 8

o o rf afl L
z o rlo &
o
>
=

M= T Ak T AlE 71*"] A2
ﬂ%él o] A= o] FoAAA] = A5
FAF7F H A S Aol 2tste] 7
o gxol| A f?ﬂ_% wWdd FE7E FAAF A5 A=

ol I ATE AP



492

2 Y Ageae Jdd s F
(Transcutaneous partial oxygen pressure; TcpO2)7} 40
mmHg ©]-ge] A MRI of sl ALl A ZHedo] 2
G A] 22 22 578 S LR Sglr ols T 9%
g i‘:ﬂ A oI AW A B Bl Aol
A= SASTE MRISF el FAAL Aol 57d ol
Ao NG AFske] Metra™ CICP (carboxy
terminal type I collagen propeptide) EIA kit(Quidel
Co. Sa, Diego, CA, USA)E Ahg3te] Al 18 wYdds
4% AT WA Bxel BHS ATE 2AE @
Z M (assay buffer)?} 1:12% 4]o] 3]4&}aL 18-25C o
A1 120 £ 5+%7F B F3kal 1 x wash buffer= 33| A2 s}
At o]o] AFE rabbit anti-CICP -2 100 uL 4]l
THA] 18 -25C Ol A 45 - 5043 Hj FalaL thA] 33] A
531 2™ 100uL®] enzyme conjugates 41> 5 v F}

76]174/\],}\}:10]—

[ LT E |

%0,
r}o (e of
r&‘i

MHE drEsigth mlx2to 2 100uly substrate
bufferZ 41} 18- 25Tl A 30 - 3587+ v <k3}ar 50 ul

9] stop solution(0.5 N NaOH)-S 4 31 405 nmell 4] Z ¥}
£ A3tk
wPA] A akl?_/\h,} A ndd kAl o] HF<Qlx}o)

A= A = WER CoF HEo ¥

0]

s
Aol AR A AE 57 AAES B
Z = =

E A#skA Foken & %Eﬂ

! rln

10 o oH 32 ox

=9
=3}
12} 20
o
=l

tlo
>~
>
ofo
_O|L
s
>
Ho
P
O.
ol
=2
_>.:
—|~
e
L
:(o
il
ot o il oﬁ

&

S

th 125°3F F438ke] 85 ool %Xj A
¥} 7t =4 &2 3k 1
nPgAe] dF %, HiE 9 v
% £ &3l vasisinh
SAIAH = SAS statistical software version
Inc)E ©]-&3dto] 3} ﬁ—zrﬂx]'i HERHA
Z} 9] H| 1= student t-test WS AE-3FAA T
S-olA p<0.054 ul %741@25—; freletrtar &

o
g

= i

)

=]
—_
N
N
o
Lo
3
bl
L

C

t
H
o
T
ﬂliﬂl =2

]

OO
DR LRI P

O
-

2

32 s iﬁ g it o

o o |o

et & 2] 8ks] %] Vol. 35, No. 5, 2008

AL AEAQ F(m=20)% 1A &
=10) A= A9, B 271, B Zo], TepO, &
o lefAl frolgk atoli= Holx] gkrhTable I).
wPd FEE AR ZE TAE 19763 +
3459 ng/mlZ  GF=](69 - 169 ng/mL)H.t} =9kon}
AE) A 9 oA 87.91+£28.76 ng/mIZ FAH 9
Ak Sk HlER] C= 742t 247 £2.03 ug/ml, 279 +
202ug/mlZ F 1§ B AR wgron HR
% 527+6.12ug/dl, 64.86+20.11 ug/dLE F 1§ &
BAHAAY Eokth wdd e T A
Aoz Fo3 2ol7b U em(p<0.05), HEH C
(p=0.68)¢} Hi(p=0.09)2] F=i= x}o]7} ¢l tH(Table
10).

ofN
o o

£ o
lo v ofr i pob

[
B~
8
)
98
&
oS
s o

%0,
vl
W)
kr
o
D)
Lo
o,
o
=
(o
i)
o =
ox
B oE o

(

N

N

Ex

>

N
e R
0_|.4$u
o

2 o> 2 9 o o\
2
o
fu
ro,
o)
2
T oX
Lol
o
[o
HU
o
C 2
N
g. X
lo a
)
rﬂ
S

rl
e
ax
rO
mln
_{n:
n
a2
[o3
2
Ly
_rg
Tu
=
oo
o,
T
N
o
oy
>

9] &5 X] —’F(performance activ1ty) TE o
_]

#3] A7sle] g 4

BEAF A5 QRS
o

3] 4FA i 9 (Transcutaneous  oxygen pressure, TcpOy),
2AWe] NS B3 FA sleol} slo|EB A x

Table I. Patient Groups were Divided According to Duration of Wound Healing

Healed wound group (n=20)

Nonhealed wound group (n=10)

Age (yr) 64.65 +8.78
Wound size (cm?) 8.18 +3.07
Wagner grade (number) I (n=2)
11 (n=18)
TepOy(mmHg) 46.00+5.14

63.9+9.15
7.03+3.27
I (n=2)
II (n=8)
4810748
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p-value

< 0.05
0.68
0.09

Nonhealed wound group
87.91 £28.76
2.79+2.02
64.86 £20.11

Healed wound group
197.63 + 34.59
247 +2.03
527 £6.12

Table II. Levels of Collagen, Vitamin C and Fe

Collagen
Vit. C
Fe
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