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Abstract

Objective:To investigate the effection of Arnebia Root oil on the FGF expression in wound surface and the ability to promote
wound surface healing. Methods:24 wound surfaces of patients were divided into two groups. Experimental group was treated by
Arnebia Root oil and the control was treated by petrolatum gauze. Histology, histochemistry, electron microscope methods and healing
rate measurement were used to show the FGF expression and wound healing process. Results:Endogenous FGF were expressed in
both of the groups, in which of the experimental group was higher than that of the control group. the wound surface healing rate of
experimental group was also higher and paralleled with FGF expression. Conclusion:Arnebia Root oil has effects to promote FGF
expression and enhances wound surface repair. The wound healing mechanism between the action of Arnebia Root oil and function of

FGF need further investigating.
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INTRODUCTION

There are clinically lots of methods to heal an little
area of full-thinkness skin deficiency"*!. A good effect
was obtained in the treatment of raw surface by Arnebia
Root 0il"*!. To further investigate wound healing
mechanism, randomly control studying of Arnebia Root
oil repairing wound surface was performed, and ex-
pression of fibroblast growth factor (FGF) was detected
for revealing initial internal relationship between FGF
expression, Arnebia Root oil and wound surface healing,
and to provide further theoretical support of Arnebia
Root oil promoting wound surface repairing

MATERIAL AND METHODS

Arnebia root oil preparing method
Arnebia Root 100 g, Angelica Root 50 g, peanut
oil 1 000 g were put into a kettle and heated for 30 min
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at 150°C, then cooled. When angelica root became
yellow, the oil was collected and filtrated, what we got
finally was the medicine we needed (made in our
hospital).

Clinic data

Clinic specimen was collected from wound surface
tissue of the newly enrolled patients in the orthopedic
department. All patients were informed the purpose of
the research and approved specimen collection, 12 pa-
tients(8 male and 4 female) with multiple wound sur-
faces had full-thickness skin defect. Mean wound area
ranged from 4 to 8 cm?, and 24 wound surfaces were
randomly divided into two groups, one was experimental
group(with Arnebia Root oil change dressings), the other
was control group(with petrolatum gauze change
dressings). In order to determine wound surface repair-
ing rates of two groups, measurements were conducted
by wound surface photographing incorporated with
transparent square paper tracings on the 3rd, 7th, 14th
and 21st day after wounded respectively. Wound sur-
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face healing rate=(original wound surface area-unhealed
wound surface area)/original wound surface. When
dressings were changed, tissue samples were taken in-
cluding margin of the basilar part and the normal skin
around the wound surface in asepsis condition, and then
preserved in 10% methanal and 4% paraformaldehyde
for HE dyeing. Electron microscope examination and
PAP immunohistochemical stain were also performed.

Histological determination

(Dpathology examination: Growth of granulation and
raw surface epithelization were observed. Furthermore
growth of collagen and wound surface healing were also
observed by HE dyeing. @ electron microscope
observation: ultramicrostructure of samples including
cellular and subcellular structure, and intercelluar rela-
tion were observed.

Detection method

The specimen was fixed, imbedded with paraffin, and
then sliced. PAP immunohistochemistry stain was per-
formed with rabbit anti-human FGF antidoby(SIGMA),
and endogenous FGF protein contents and the change
of its distribution were examined in the wound tissue in
the procedure of wound surface healing. The relative
amount was examined under the light microscope
(400 X)) according to visible positive signal amounts,
the scale of which was evaluated as follows: negative,
no positive signal; weakly positive, less than 10 signals
within the field of vision; positive, 11-30 positive sig-
nals within the field of vision; powerful positive, more
than 30 positive signals. The scale was evaluated by the
degree of coloration: negative, colorless; weakly
positive, pallide-flavens; positive, buffy; powerful
positive, deep buffy.

Statistical analysis

The data was presented as x * s. Results were ana-
lyzed by one-way ANOVA. P <0.05 was considered
significant.

RESULTS

Histological manifestation

Early stage(7d after operation) :In the experimental
group, granulation tissue on the raw surface grew
actively, became red, soft, and filled with more
fibroblast, collagen and blood capillary, compared with
that in the control group which had pale and swell
granulations. Middle stage(14d after operation): in the
experimental group, cellular proliferation was more
significant with more fibroblast, vascular endothelial
cell, collagen, fibronectin and new vessels, compared
with that in the control group. Later stage(21d): wound
surface became epithelized, with less fibroblast, blood

vessel endothelium and collagen, and cell proliferation
decreased. Electron microscope detection showed that
in the experimental group the raw surface had more
fibroblasts, dilated endoplasmic reticulum, more cell
organ such as ribosome and more blood capillary com-
pared with the control group.

Expression of positive signal

Positive signal showed buffy in PAP immunohis-
tochemical stain. Our experiment manifested positive
signals were seen in wound tissue of two groups, the
levels of FGF expression changed dynamically during
the repair processes. The positive signals of FGF in ex-
periment group were more than that of control group at
various periods. At 3 day after hurt, weakly positive
signals were seen at superficial wound surface tissue,
and most of them were scattered within the
endochylema, but no evident positive expression in the
remained skin appendages epithelium , showing weakly
positive or positive signals(Fig 1).At 7 day after hurt,
positive signals were more significant, and positive cell
masses could be seen, which mainly lay in superficial
wound surface, neogenesis epithelium at edge of wound
surface, fibroblast within derma and vascular endothe-
lial cells. Their expressions were powerful positive(Fig 2).
After 14 days, most positive signals reside in single cells
respectively, while the levels of positive expression were
a little feeble (Fig 3). After 21 days, although some posi-
tive cells were expressed in intracytoplasm of fibro-
blasts at superficial derma, levels of positive signal
expression decreased significantly. Positive signals
which showed weakly positive were rarely visible in
the deep layer of derma, levels of positive expression
was weakly positive(Fig 4).

Comparison of wound surface healing rate

The wound surface healing rate of the experimental
group was significantly higher than that of the control
group(P < 0.05)(shown in Tab 1).

DISCUSSION

In this study, in the early stage of wound surface
formation(7d after operation), the raw surface inflam-
matory reaction was more obvious in the experimental
group, with more fibroblast, collagen and blood vessel
endothelium proliferation. It suggested that Arnebia
Root o0il had chemotaxis and stimulated the cells to im-
migrate to the wound.In the intermediate stage(14 d
after operation), cell proliferation was more significant
in the experimental group, with much more fibroblast
and vascular endothelial cell. This probably derived
from the effect of Arnebia Root oil, which stimulated
the cells proliferation, collagen and fibronectin secretion,
as well as the new vessels formation. In the later stage
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Fig 1 At 3 day, positive signals were seen at superficial
wound surface tissue, and most of them were scat-
tered within the endochylema. (PAP, X 400)

Fig 3 At 14 day, weakly positive signals were expressed at
superficial wound surface tissue. (PAP, X 400)
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Fig 2 At 7 day, powerful positive signals could be seen in
superficial wound surface, neogenesis epithelium at
edge of wound surface. (PAP, X 400)

Fig 4 At 21 day, weakly positive signals were expressed in
intracytoplasm of fibroblasts at superficial derma. (PAP,
X 400)

Tab1 Wound surface healing rate of the Arnebia Root oil treated group and control group (%, x =+ s)

wound surface healing rate in different time

groups

1~3d 3~7d 7~14d 14~21d
experimental group 0.16 £ 0.15" 0.34 £ 0.12" 0.29 £+ 0.22" 0.26 = 0.14"
control group 0.13 £ 0.09 0.30 £ 0.13 0.28 £+ 0.06 020 £ 0.15

Compare the experimental group with the control group, "P< 0.05

(21d), wound surface was already close to epithelization,
and cell proliferation became so slow and almost
stopped, which made the difference of two groups less
than before.

In this experiment, endogenous FGF expression and
distribution were examined in the wound tissue in the
procedure of wound surface healing. The results mani-
fested endogenous FGF were express positively in
wound tissue of both groups, which suggested FGF
played an important role in traumatic agglutination ™.
Since wound surface healing rates paralleled FGF ex-
pression in experiment group. The high FGF expres-
sion at epithelium of wound edge, superficies of wound
surface, fibroblast in the superficial layer of derma and
capillary endothelium cells manifested endogenous FGF
protein participated cell metabolism and proliferation
in these positions, and promoted wound repairing. FGF

expression evidently enhanced at the 3rd day after
wound, and keptincreasing to the peak at 7th day, which
illustrated migration and proliferation of repaired cells
were most active in early term so that wound surface
healing rate increased obviously.After 14 day, expres-
sion of FGF decreased and kept decreasing, which was
probably due to the degradation of stimulating response
in wound surface tissue, which caused less FGF
synthesis. At 21st day, FGF expression decreased
continuously, which was probably due to self-restric-
tion of the organism growth. When wound surfaces were
gradually repaired, the capability of self-adjustment to
repair trauma in decreased histiocytes. However, FGF
expressions in experimental group were higher than that
of control group at various stages, which suggested
Arnebia Root oil could induce secretion of FGF and
promote its expression. The high FGF expression par-
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alleling wound surface healing rate indicated FGF par-
ticipated wound surface repairing as a positive regula-
tory factor.

The main components of Arnebia Root oil are Arnebia
Root, Angelica root"", and so on. Traditional Chinese
medicine presumes that it has the effect of removing
corrosion, promoting tissue regeneration, promoting
blood flow, detoxication and disinfections, alleviating
pain, contracting vascular and astricting tissue. The oil
component of the traditional Chinese drug could moisten
and nourish the wound surface. So Arnebia Root oil
was mainly applied to treat fire burn in the past!". But
in view of the modern medical science, Arnebia Root oil
promotes wound surface healing and tissue repairing with
an extremely complicated biology process, whichis associated
with provocation of various growth factors!'?-'*1. The
results suggested Arnebia Root oil accelerated wound
surface healing might by means of stimulating cells to
self-secrete and synthesis.

Many factors impacted the agglutination of tissue*'*1,
As the multifunctional regulatory factor for cell growth,
FGF promoted wound healing with others factors"®!, and
played important roles in many aspects. Some study
showed FGF could stimulate fibroblast proliferation,
collagen synthesis, blood capillary proliferation,
apoptosis and granulation tissue formation. FGF played
a facilitative role in epithelial regeneration on the wound
surface. Both endogenous and exogenous FGF could
enhance tissue healing rate, and FGF expressions were
different in various periods in repairing procedure! !,

On the whole, Arnebia Root oil had evident effect to
promote FGF that could regulate and enhance raw sur-
face repair process.

References

[1] Pei XW. Prepuce in the skin grafting as donor site. Zhongguo Xiufu
Chongjian Waike Zazhi 2003; 17:139-9.

[2] Kwon AH, Qiu Z, Hirao Y. Topical application of plasma fibronectin
in full-thickness skin wound healing in rats. Exp Biol Med
(Maywood) 2007; 232:935-41.

[3] Hawkins D, Abrahamse H. Influence of broad-spectrum and infra-
red light in combination with laser irradiation on the proliferation
of wounded skin fibroblasts. Photomed Laser Surg 2007; 25:159-
69.

[4] Pei XW, Wang KZ, Chen JC, Dang XQ, Shi ZB, Gao DF. Effect of
Arnebia Root Oil in Promoting the Tissue Recovery of Surface of
Wound and Basic Fibroblast Growth factor(bFGF)mRNA
Expression. Zhongguo Zhongxiyi Jiehe Zazhi 2005; 25: 892-4.

[5] Pei XW, Wang KZ, Dang XQ, Song JH, Shi ZB, Gao DF. Arnebia
root oil promotes wound healing and expression of basic fibroblast
growth factor on the wound surface in rabbits. Zhongxiyi Jiehe
Xuebao 2006; 4: 52-5.

[6] Pei XW, Wang KZ, Bai CY, Wang Q, Jiang ZR, Gao DF. Clinical
experimental study of Arnebia root oil promoting histological
change and up-regulating bFGF expression in the wound. Journal
of Medical Colleges of PLA 2006;21:55-9.

[7] Takamiya M, Saigusa K, Aoki Y. Immunohistochemical study of
basic fibroblast growth factor and vascular endothelial growth fac-
tor expression for age determination of cutaneous wounds. Am J
Forensic Med Pathol 2002; 23:264-7.

[8] Yamaguchi S, Asao T, Nakamura J, Tsuboi K, Tsutsumi S, Kuwano
H. Effect of basic fibroblast growth factor, trafermin, on entero-
related fistulae, report of two cases. Hepatogastroenterology 2007,
54:803-5.

[9] Gao WD, Liu XS, Han X, Han YG, Yu JC. The application of arti-
ficial dermis and recombinant bFGF afer immersion bath in residual
burn wound. Zhonghua Shao Shang Za Zhi 2007; 23:40-2.

[10] Pei XW, Wang KZ, Song JH, Wang Q Shi ZB, Gao DF. Arnebia
root oil promotes histological change and up-regulates bFGF and
its mRNA expression in the raw surface of the rabbits. Zhongguo
Zhongyao Zazhi 2006;31:336-9.

[11] Chen ZC Chen G. The preparation and application of complex
Arnebia root oil cream. Zhong Yao Cai 1994; 17:45-6.

[12] Nogami M, Hoshi T, Kinoshita M, Arai T, Takama M, Takahashi I.
Vascular endothelial growth factor expression in rat skin incision
wound. Med Mol Morphol 2007; 40:82-7.

[13] Coskun S, Gu lec EG, Balabanli B, Acart i rk F. Effects of epi-
dermal growth factor on lipid peroxidation and nitric oxide levels
in oral mucosal ulcer healing: a time-course study. Surg Today 2007;
37:570-4.

[14] Fu X, Gu X, Sun T, Yang Y, Sun X, Sheng Z. Thermal injuries
induce gene expression of endogenous c-fos, c-myc and bFGF in
burned tissues. Chin Med J2003;116:235-8.

[15] Pei XW, Wang KW, Yan HW, Bai CY, Jiang Z R.Transforming
growth factor-beta 1 expression in callus and the effect of callus
bone graft on the post-operative function. Chinese Journal of Clinical
Rehabilitation 2006,10:149-51.

[16] Fu X, Gu X, Sun T, et al. Thermal injuries induce gene expression
of endogenous c-fos, c-myc and bFGF in burned tissues. Chin Med
J (Engl) 2003 ;116:235-8.

[17] Akasaka Y, Ono I, Yamashita T, Jimbow K, Ishii T. Basic fibroblast
growth factor promotes apoptosis and suppresses granulation tis-
sue formation in acute incisional wounds. J Pathol 2004; 203 :710-
20.

[18] Ono I, Yamashita T, Hida T, Jin HY, Ito Y, Hamada H. Combined
administration of basic fibroblast growth factor protein and the hepa-
tocyte growth factor gene enhances the regeneration of dermis in
acute incisional wounds. Wound Repair Regen 2004; 12:67-79.

[19] Ribatti D, Nico B, Vacca A, Roncali L, . Endogenous and exog-
enous fibroblast growth factor-2 modulate wound healing in the
chick embryo chorioallantoic membrane. Angiogenesis 1999; 3:89-
95.

[20] Takamiya M, Saigusa K, Nakayashiki N, Aoki Y. Studies on mRNA
expression of basic fibroblast growth factor in wound healing for
wound age determination. Int J Legal Med 2003 ;117:46-50.



