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The Effect of Ulmus Root-bark Dressing in Fibroblast Growth Factor and Vascular Endothelial

Growth Factor of Induced Pressure Ulcer in Rats

Yeon Kyung Na
College of Nursing, Kyungpook National University, Daegu, Korea

Purpose: The purpose of this study was to investigate the effect of Ulmus root-bark dressing in fibroblast growth factor (FGF) and
vascular endothelial growth factor (VEGF) of induced pressure ulcers in rats. Methods: 54 male Sprague-Dawley rats were used and
randomly divided into 2 groups. The rats were anesthetized and pressure ulcers were induced at 140 mmHg for three hours, using a
personally-designed pressing apparatus. Ulmus dressing was applied in the experimental group (n=27) and saline gauze dressing in
the control group (n= 27). Each of the dressings was changed every other day, and after a month, the wounds were examined by mi-
croscopy biweekly for 20 weeks. Results: After 4 weeks, the epidermis of the wounds was recovered, but inflammatory infiltration of
the dermis was remained. After 6 weeks, inflammatory cells were diminished and the number of capillaries was decreased. Examined
by immunofluorescence staining, the FGF positive cells in the experimental group changed negatively after 18 weeks, but the control
group still existed even after 20 weeks. VEGF positive cells in the experimental group also changed negatively after 20 weeks, but the
control group still existed. Conclusion: The findings of this study demonstrate that Ulmus dressing is effective in minimizing scar for-
mation and inflammatory reaction by decreasing FGF and VEGF in the terminal phase of wound healing.

KeyWords: Pressure ulcer, Dressing, Fibroblast Growth Factor, Vascular Endothelial Growth Factor, Wound healing
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Qo] 4] 2008 60.8Y 2 Z7}5}THNam & Lim, 2012). 3120051
A3 7PIABEAIAE gAe 2 71 718 AH| A S B3
AT} 83X 8 2 /PR AL RS A7} 1919 4 2953]
2 7P e 7o 2 yeht 83k o] Fe o] Bzl odrhRyu,
Park, Kim, Kwon, & Kang, 2008). £332] 5 k= 714 715 AR}
% 40.2%7} 3-45HA|12] EFolglom, He A WH OB SR

1:1>

AL 17 3 9 R ] S e ‘ﬂﬁﬁﬁﬂ%
AHg-aLL Q= Ao 2 ol E|9ltH(Kim, Cho, & Park, 1997; Kim &
Park, 2009).

S50 A Y-S U © =2 @F7(inflammatory phase),

Z2]7](proliferative phase), 43<4;7|(maturational phase)2] 371 &- 7|
A, 53] 37] o/o] ;-2 T Aol A ARG 22]9] A

Ol A} T TS KR 5 9L ol ftol Sfek 215244
o] Yoludrh 214714 FABE ARt HROPIZALIA
(fibroblast growth factor, FGF), @3U| 1] Ad4} 912 (vascular endothelial
growth factor, VEGF), & A3-3-2) 444 Q12 platelet-derived growth
factor, PDGF), ARSI AF 1A (transforming growth factor p, TGF-
p)5°] 3o (Gabriel, Mussman, Rosenberg, & Torre, 2003; R&D sys-
tem, 2002), Dai 5-(2012)2 FGFQ} VEGFS] ¥el-2-3-47] 22)0] 2
AysaL 801 o] glrk sheick

FGF= t A WA 2, T 320l A aEjo] AFA] b -9l
A L7t S7ekal SofzA] ol A A A 2.2} 4 ul A
32, Al A2z o) A SAlsk, I Adujst £4 9 Eet
AL FATE 2 A gl 5931 210 |tHGabriel, et al,, 2003;
R&D system, 2002). VEGF= A1 9] A1), AJ3E @] 7]2lof| A Hu]g]
o} SofxZlof A FAYFS ThAlshE o Fagt sk, g
A e) 23] S4B BleHg-S frieskal, Evk et @
FTEIAIE S7HAIZITHBao et al., 2009; Gale & Yancopoulos, 1999).
TES VEGR A4k} o8 Aol 1 8471 S71e
SJRE 918 ol A4 A0 eHS Aok BRRE 571
AZ1H(Corral et al,, 1999), AA 2] A7} 2] 71 A 0.2 ArEEo=
VEGF7} o] g-f-Eo] th(Bao et al., 2009; Takayama, Kuramoto,
Okuyama, Yamasaki, & Aiba, 2010). 121} AFA] 7] 4 0f] dest 44=
2 Aot AE flwol @571 & HRrEs A =
A et g o= HkE 2Ao] IeslA| FAE 4= UrHGabriel et
al,, 2003).

AH | 2ol o] 8= = W7 O 2 914+9] ginsenoside RglS:- 5,
10,15, 20974 A9 552 AAfol =23 A3} VEGES] S f=
SH11 TGE-pe] TAIBHE Aherstol WHERAS 7] v fh

7} AL 313 0 (Lim etal, 2010), 72| 5ol 75 TFAE PSS
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Table 1. Experiment for study the effects of Ulmus(root-bark) wound
dressing

Time (week) 4 6 8 10 12 14 16 18 20
Group
Experimental (Number of rat) 33 3 3 3 3 3 3
Control (Number of rat) 33 3 3 3 3 3 3 3

sfefalo] Sofat 22
6 um S P % xylene © 2 T}k B BRAIZ
O 0] & citrate $H5-Y(pH 74)f] 9+ 7+ 321 & YQ1A peroxidase
£ A AsE] 2180 0.6% hydrogen peroxideof] 1027+ #|2]s}%ict 1
- phosphate buffered solution (PBS, pH 7.4) 8- © 2 5871 33] Af| %]
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-5-©. 2 biotinylated mouse [gGZ WH-3-A|7| 3L ThA] PBSE 33] A
3+ 30.05 M Tris-HCl buffer]] 0.02% hydrogen peroxide -8-24-& Wt
o] 71 -golof 0.15%7} H =% 3,3"-diaminobenzidine HCIE Z7}
Fol A-Zofl A 57 AT B2 H A O 24= hematoxylin &

ek

A (immunofluorescence stammg

mlo

Lo rE sl

Of

=
ol

Ko
=

24
AT Rt B SRR 5 5 7h(crust) = HolX 37
oo &3-S SRISIGIrE &4 A 45 F AT E BF &%
H-9]ol| s3] 7 AT O, A= SEA O & TR A Bl
=3k
2. RAI5HA Hg)
1) Hematoxylin-eosin 2~
B3 45 5 84 1919 vl iR AE Aoz U
Bt Aujojil= 25 5 A2 a2 AIEH U A
A ujoll = v B&7182 glolom] A Ay EokTh

65 ol Follis AL Hge

= ZABIEE 10 o)l AS] A 515.9] 70k el

2) e A
FGESE VEGE| that mejeg o] Ak a7ol s g2t vl
=]

TR T 7] AR} H]gElg o, Aujof gl o

http://dx.doi.org/10.7586/jkbns.2013.15.4.257



260

Figure 1. (A) Light microphotograph of Immunostaining for FGF of rat
skin of pressure ulcer 4 weeks after wet gauze dressing. FGF positive
cells are compactly distributed in entire dermis (x 200). (B) Immunos-
taining for FGF of rat skin of pressure ulcer 8 weeks after wet gauze
dressing. FGF positive cells present in entire dermis, but the number is
decreased ( x 100). (C) Immunostaining for FGF of rat skin of pressure
ulcer 20 weeks after wet gauze dressing. FGF positive cells scattered in
superficial dermis (x 100).

Figure 3. (A) Immunostaining for VEGF of rat skin of pressure ulcer 4
weeks after wet gauze dressing. VEGF positive cells are markedly dis-
tributed in entire dermis (x 100). (B) Immunostaining for VEGF of rat
skin of pressure ulcer 8 weeks after wet gauze dressing. VEGF positive
cells are decreased in number compared to that of 4 weeks dressing
group (x 100). (C) Immunostaining for VEGF of rat skin of pressure ul-
cer 20 weeks after wet gauze dressing. VEGF positive cells scattered in
superficial dermis (x 200).

Figure 2. (A) Immunostaining for FGF of rat skin of pressure ulcer 4
weeks after ulmus dressing. FGF positive cells present compactly in en-
tire dermis (% 100). (B) Immunostaining for FGF of rat skin of pressure
ulcer 8 weeks after ulmus dressing. FGF positive cells are decreased in
number compared to that of 4 weeks dressing group (x 100). (C) Im-
munostaining for FGF of rat skin of pressure ulcer 18 weeks after ulmus
dressing. FGF positive cells are seen in capillary wall of dermis (x 200).

=

Aol 4] o4 0 2 JAESIT. 855 o] FRE| = WA ool

A|2z0) 427} stz o] gk A2 F ek BFo 4] fA

a gef= Lepgek
FGF= UF7HA] 5 t}

Q1= Ak (Figure lA—C).
HFA FIME7E AET] AFFERA oM, 1850l A U HA|
Feh g A|olal o se] 2 glolA PAHE} ehA) kst
(Figure 2A-C).

VEGFE W71 At dl 2ol velela A%}
P R PR RISV LRSS SRR
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Figure 4. (A) Immunostaining for VEGF of rat skin of pressure ulcer 4
weeks after ulmus dressing. VEGF positive cells markedly present in
dermis (% 100). (B) Immunostaining for VEGF of rat skin of pressure ul-
cer 8 weeks after ulmus dressing. VEGF positive cells are markedly de-
crease in number (X 100). (C) Immunostaining for VEGF of rat skin of
pressure ulcer 20 weeks after ulmus dressing. VEGF positive cell is ab-
sent. except for capillary endothelial cells (x 100).

orokom 18R AR o)A 7] ARbslgl ot 20%01]
5= FANE7E el CHFigure 3A-C). WHH, AET-E 165758
Aol FPAEL) HAE HYlom, 1850l UK 7Hiﬂ°ﬂH
W ME7E FasiAY 2AE o] 2050l BAE el ZE
A €1zt E}E Heloll A BF 2/ 0 2 gIE|Girh(Figure 4A-C). ©]

E A7 29F51H Figure 59} ek
= 9
2 A S S eldo] Sl s ﬁ%ﬂ Z2)
Aol vl 2= BHE AP ] Sl £39] Afag ) vEE 9]
|52 2A5]= ¥ %93} A ®7} = FGF2} VEGFo ] =5
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- Time (week) 4 6 8 10 12 14 16 18 20

Finding
FGF Exp +++ +++ ++ ++ ++ ++ +~- - -

Con +++ +++ ++ ++ ++ ++ + + -
VEGF Exp +++ T+t~ ++ ++ ++ ++ ++~t +~- -

Con et ++ ++ ++ ++ ++ +~+ +
Figure 5. Change of FGF & VEGF positive cells after dressing on experimental pressure ulcer.
Exp = Experimental group; Con = Control group; FGF = Fibroblast growth factor; VEGF = Vascular endothelial growth factor; FGF & VEGF positive cells : +++;

occupy the area over 2/3 of the dermis, ++; occupy the area 1/3 ~ 2/3 of the dermis, + ; occupy the area below 1/3 of the dermis.
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Fas= VEGF 9HaS 74 A1A VEGER v 7] == uPA}tPA (uro-
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L ol VEGEE: 220l (keloid)9] BEE 3} wo]
Mﬂﬂﬂ-@ﬂ%@%%@zmzﬂﬁ.Eukgqaemz

_,.oix]x] EoLh 2 AollA gy 2y =AY Ao
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& AT} o] Q= thE AJAFQIALE = Transforming Growth
Factor beta (TGF-P)2} Platelet-Derived Growth Factor (PDGF), Interleu-
kin-6 (IL-6)0] 212, TGF-p1:> SAFHTA| Lo M ArkTa}
SBAEO R VEGFY] 52 ASehe 24 Ayt 2k
B/ st TGF-P1€] e ool Al HkE3} FE7} gl
A S THETL AR A4S 245151 THGabriel et al, 2003; R&D
system, 2002; Starvi et al,, 1995). AYA] 35 7|70] =AM T Fo
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4, o] A1 A%AL, VEGES} FGFE] 3 A|stof] FafF2 1]
A= Ao 2 2Q1%]%] ©H(Lin, Kondo, Ishida, Takayasu, & Mukaida,
2003), IL-62] A|3F7F VEGER} FGFE] W5 A5FA[A HESS 2|4
Jol= b FFS = 0 2 YERGTtHLiechty, Adzick, & Crom-
bleholme, 2000).
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&0 Ay} ThAlof| A FGER} VEGFS] o5 tf 2ok} T
o] GaAlA G- RS Hastkshet G v
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A T
SR 45] SAIA0 BE AFER B 43 79]0] E)
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Qo] 82 7H4) HlZeRh A7 Mgk T Lo A L 2057 E
7 71A 1A thgl /A2 7 vebgto L AdstolH= FGE=
185=0f] 7| &) 24131, VEGF= 207201 &4 2 &= LRyt

wheba] Aol Al 4719 A rg st Tl Al FGEF VEGEZF
tzsct o)A M A 2aso] SEUR 2u Sl B
Y98 sk o] B} ol A0 R ekt

olge] A+t At g Syl =d o] Fofl e 37] o4
SO ZHYAE ST Bk oz EER ) AT
Sjeleiglo o2 83 BA0] BN C 2 B8 5 %S A

oe ?%XH*EOV} TGF-p,
PDGE IL oﬂ 5} 23 5} 1 asik
3) ZFEEA P 0 & 39517 oAl QAloAe] T4 H

7} ey

REFERENCES

Bao, P, Kodra, A., Tomic-Canic, M., Golinko, M. S,, Ehrlich, P, & Brem, H. (2009).
The role of vascular endothelial growth factor in wound healing. Journal of Sur-
gical Research, 153(2), 347-358. http://dx.doi.org/10.1016/j.js5.2008.04.023

Cho, S. K, Lee, S. G, & Kim, C. J. (1996). Anti-inflammatory and analgesic activi-
ties of water extract of root bark of ulmus parvifolia. Korean Journal of Pharma-
cognosy, 27(3), 274-281.

C.J, Siddiqui, A, Wu, L,, Farrell, C. L, Lyons, D., & Musloe, T. A. (1999).

Vascular endothelial growth factor is more important than basic fibroblastic

Corral,

growth factor during ischemic wound healing. Archives of Surgery, 134(2), 200-
205. http://dx.doi.org/10.1001/archsurg.134.2.200

Dai, Y. L, Pan, Y. Y, Sun, Y., Cui, E , Zhang, L, Xiao, ], etal. (2012). Expression of
vascular endothelial growth factor and basic fibroblast growth factor in the late
stage of pressure ulcer. Zhonghua Shao Shang Za Zhi, 28(5), 363-366.

Fujiwara, M., Muragaki, Y., & Ooshima, A. (2005). Upregulation of transforming
growth factor-betal and vascular endothelial growth factor in cultured keloid fi-
broblasts: relevance to angiogenic activity. Achives of Dermatological Research,
297(4), 161-169. http://dx.doi.org/10.1007/s00403-005-0596-2

Gabriel, A., Mussman, ], Rosenberg, Z. L, & Torre, ]. 1. (2003). Wound healing Growth
factor: Retrieved August 22, 2011, from http://emedicine.medscape.com/article/
1298196-overview

Gale, N., W, & Yancopoulos, G. D. (1999). Growth factors acting via endothelial

http://dx.doi.org/10.7586/jkbns.2013.15.4.257



L2 202 340] 20| SLE 230| HR0tHIARIR e} SRl

cell-specific receptor tyrosine kinases: VEGFs, angiopoietins, and ephrins in
vascular development. Genes & Development, 13(9), 1055-1066. http://dx.doi.
0rg/10.1101/ gad.13.9.1055

Greenhalgh, D. G, Sprugel, K. H., Murray, M. ], & Ross, R. (1990). PDGF and FGF
stimulate wound healing in the genetically diabetic mouse. American Journal of
Pathology, 136(6), 1235-1246.

Han, D. O, Kim, G. H., Choi, Y. B, Shim, I. S, Lee, H. ., Lee, Y. G., etal. (2005). Heal-
ing effects of astragali radix extracts on experimental open wounds in rats. Kore-
an Journal. Oriental Physiology of Pathology, 19(1),92-97.

Kang, E. Y. (2003). Conservative management of pressure ulcers with ulmus dressing
Unpublished master’s thesis, Chonnam National University, Gwangju.

Kang, S. H.,Oh, T. Y, Cho, H., Ahn, B. O, & Kim, W. B. (1999). Accelerated wound
healing by recombinant human basic fibroblast growth factor in healing-impair-
ed animal models. The Journal of Applied Pharmacology, 7(1),7-13.

Kim, H. Y, & Park, H. A. (2009). Identifying minimum datasets for pressure ulcer
assessment and analysis of nursing records in home nursing. Journal of Korean
Academy Community Health Nursing, 20(1),105-111.

Kim, J. M, & Park, ]. S. (2010). Development of an algorithm for the prevention and
management of pressure ulcers. Korean Journal of Adult Nursing 22(4), 353-364.

Kim, K. S. (2001). The effects of ulums root-bark on the pressure ulcers. Unpublished
master’s thesis, Chonnam National University, Gwangju.

Kim, K. S,, Cho, N. O, & Park, Y. S. (1997). A study on prevalence and nursing in-
tervention of bed sore patients who received regional home care services. The
Korean Journal of Fundamentals of Nursing, 4(1), 43-60.

Kim, Y. O, Seo, Y.C,, Lee, H. Y, Oh,S. M., Lee, S. W, & Kim, H. D. (2011). Anti-wrin-
Kle effect of ulmus davidiana extracts. Korean Journal of Medicinal Crop Science,
19(6),508-513. http://dx.doi.org/10.7783/KIMCS.2011.19.6.508

Korean Society of Pathologists. (2010). Pathology I, II. (7th ed.). Seoul: Komoonsa.

Liechty, K. W, Adzick, S., & Crombleholme, T. M. (2000). Diminished interleukin
6(IL-6) production during scarless human fetal wound repair. Cytokine, 12(6),
671-676. http://dx.doi.org/10.1006/cyt0.1999.0598

Lim, A. K, Kim, K. S,, Park, S. ], Hong, J. H., Choi, H. J., & Kim, D. 1. (2010). Heal-
ing effects of ginsenoside Rgl on experimental open wound in rat. Journal of
Korean Society of Food Science Nutrition, 39(10), 1452-1458. http://dx.doi.org/
10.3746/jkfn.2010.39.10.1452

Lin, Z. Q, Kondo, T, Ishida, Y, Takayasu, T, & Mukaida, N. (2003). Essential in-
volvement of TL-6 in the skin wound-healing process as evidenced by delayed
wound healing in IL-6-deficient mice. Journal of Leukocyte Biology, 73(6), 713-

www.bionursing.orkr

‘g&Ru0f 0]2|= =2t 263

721. httpy//dx.doiorg/10.1189/j1b.0802397

Mandriota, S. ], & Pepper; M. S. (1997). Vascular endothelial growth factor-induced
in vitro angiogenesis and plasminogen activator expression are dependent on
endogenous basic fibroblast growth factor. Journal of Cell Science, 110(18),2293-
2302.

Na, Y.K,, & Hong, H.S. (2006). The effects of the ulmus root-bark dressing in tissue
regeneration of induced pressure ulcer in rats. Journal of Korean Academy Nurs-
ing 36(6),523-531.

Nam, M. H,, & Lim, J. H. (2012). Analysis on the situation of inpatients with pres-
sure ulcer by patient safety indicators. The Journal of Digital Policy and Manage-
ment, 10(3), 197-205.

R&D System Inc. (2002, January 1). Cytokines in Wound Healing Retrieved August
10, 2013, from http://www.rndsystems.com/mini_review_detail_objectname_
MRO02_CytokineWoundHealing.aspx

Robson, M. C, Philips, L. G., Lawrence, W. T, Bishop, J. B, Yongerman, J. S., Hay-
ward, PG, etal. (1992). The safety and effect of topically applied recombinant
basic fibroblast growth factor on the healing of chronic pressure sores. Annals of
Surgery, 216(4),401-408. http://dx.doi.org/10.1097/00000658-199210000-00002

Ryu, H. S, Park, C. S, Kim, I. A, Kwon, Y. D,, & Kang, S. W, (2008). Use of home
nursing therapy and need of home care equipments. Journal of Korean Academy
Community Health Nursing, 19(2), 157-166.

Seghezzi, G, Patel, S., Ren, C. ], Gualandris, A., Pintucci, G., Robbins, E. S, et al.
(1998). Fibroblast growth factor-2 (FGF-2) induces vascular endothelial growth
factor (VEGF) expression in the endothelial cells of forming capillaries: An au-
tocrine mechanism contributing to angiogenesis. Journal of Cell Biology, 141(7),
1659-1673. http://dx.doi.org/10.1083/jcb.141.7.1659

Stravi, G. T, Zachary, 1. C,, Baskerville, P A, Martin, J. E, & Erusalimsky; J. D. (1995).
Basic fibroblast growth factor upregulates the expression of vascular endothelial
growth factor in vascular smooth muscle cells. Synergistic interaction with hy-
poxia. Circulation, 92(1), 11-14. http://dx.doi.org/10.1161/01.CIR 92.1.11

Takayama, M., Kuramoto, Y., Okuyama, R., Yamasaki, K., & Aiba, S. (2010). The
exudate of pressure ulcers contains a substantial amount of vascular endothelial
growth facotor. The Tohoku Journal of Experimental Medicine, 221(4), 315-319.
http://dx.doi.org/10.1620/tjem.221.315

Wang, H., & Keiser, J. A. (1998). Vascular endothelial growth factor upregulates the
expression of matrix metalloproteinases in vascular smooth muscle cells: role of
flt-1. Circulation Research, 83(8), 832-840. http://dx.doi.org/10.1161/01.RES.83.
8.832

http://dx.doi.org/10.7586/jkbns.2013.15.4.257



