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Abstract: Dermal fibroblasts were examined for autocrinatom. Four experiments were done on each kelodl an
normal human dermal fibroblasts to study the effeof fibroblasts conditioned medium at 25% & 50%
concentration on passage two (P2) cultured fibibllm each experiment, growth was quantitated ddly aount,
protein and Deoxyribonucleic acid (DNA) assays. tbaditioned medium in our experimental models lteduin
increase in the cell yields in the conditioned medigroups. There was definite increase in thepgdulation with
the 25% and 50% conditioned medium over the experial time period with both normal skin and keloid
fibroblasts. The amount of protein & DNA per milticells is increased in cultured keloid fibroblastsl decreased
with cultured normal dermal fibroblasts. The stushpowed that the autoscreation of culture keloidofitasts
contain both mitogenic and metabolic signals thetéase the cell count, protein and DNA contenthpiéion cells.
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1. Introduction keloids management and no consensus on the best way
Keloid is one of the most challenging clinicalto treat keloids (Mofikoya et al., 2007). Most tiese
problems, especially in plastic surgery practicée T treatment protocols are plagued with spectre of

term keloid was originally described in the 180@s arecurrence as well as various side effects, ranfjom
“cheloid,” which is derived from the Greek root skin pruritus to pain (Donkor,2007; Butler et 2008).
“chele,” which means “crab claw.” (Brissett and 8t Dermal fibroblasts have autocrine and paracrine
2001). Keloids are unique to humans and arunctions (Igarashi et al., 1993). Fibroblasts @lokds
characterized by an overabundant extracellular imnatrhave different properties than those seen in noskial
(ECM) deposition, especially collagen in the dermaln this study, we are investigating differencestfie
region of the skin and by an abnormal response @afutocrine control of both cultured normal dermadl an
fibroblasts to growth modulators (Raghow, 1994keloid fibroblasts.
Tredget et al., 1997). Keloid tends to occur in
darker-skinned races with a familial tendency (EEmgiz 2. M aterials and methods
and Uygur, 2010). These abnormal scars may follow  This part of the work was done in the tissue celtur
surgery, ear piercing, burns, lacerations, abrasionresearch laboratory, Plastic Surgery department Ai
tattoo placement, vaccinations, insect bites, ang a Shams university hospital. The objective of thiagh
inflammatory process such as acne, varicella, awas studying the growth and microscopic charadiesis
folliculitis (English and Shenefelt, 1999). In atioin to  of cultured normal and keloid fibroblagt vitro and
the disfigurement keloid scar may inflict on patg&gn using cultured cells to evaluate the effects ofdiidast
they can be complicated by pruritus, tendernessihg, conditioned medium on their growth, protein and DNA
secondary infection, ulceration, and restriction ofynthesisn vitro.
motion (Sherris et al., 1995; Shaffer et al., 2002) The fibroblasts were obtained from human normal
The treatment of keloid scarring remains one of thekin and keloid scars removed surgically under
most difficult challenges in plastic surgery. Seler anesthesia.
therapeutic modalities were described. These imclud Two of the keloids were from the ear lobule and
surgery, silicone gel-sheets, steroid injectionstwo from the upper arm and face. The normal skis wa
compression garments, cryosurgery, radiotherapgrla obtained from four patients operated upon for cdi&me
therapy, interferons, 5-fluorouracil and bleomycinsurgery (breast and abdominoplasty). These spesimen
There is still no single effective treatment pratiofor were collected aseptically in the operation roond an
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transferred to the cell culture laboratory.

Two methods were used for fibroblast isolation an@®. Results:
cultivation. The first is the explants culture taeijue In our experiments, we could successfully culture
according to protocol described by Keira et al.0®0 both normal human dermal and keloid fibroblastagsi
Isolation and dispersed cell culture accordingrtiigrrol  the explants culture technique shown in Figured the
described by Lee et al. (2006) using different irdispersed cell culture technique shown in Figure 2.
concentration of trypsin, type of collagenase and  Microscopically, the gross characteristics and
centrifugation rate. We used high concentration ofnorphology of the cultured keloid fibroblasts weret
trypsin (0.3%) instead of 0.25%, collagenase NB dlifferent from those of normal fibroblasts undee th
Standard Grade instead of collagenase type Il had tculture conditions.
centrifugation rate at 2000 rpm for 10 min instesd
500 xg for 5 min.

Primary culture from each specimen was
established and propagated first in a serum-cantain
medium (DMEM supplemented with 10% FBS), then in
a serum free medium (Ultra Culture).

2.1 Preparation of Conditioned media

Conditioned media were prepared from 50%
confluent passage one (P1) normal and keloid
fibroblasts by using serum free medium.

Conditioned media were aseptically aspirated and
stored in the refrigerator. P2 cultures were fedhwi
different concentration of unconditioned media and
conditioned media (25% & 50% v/v) every other ddy t
the cultures were near confluent.

2.2 M ethods of assay

Growth of cells in culture was assayed by cell
counting using the standard hemocytometer chamber
and spectrophotometric DNA& protein assays. Figure 1. Fibroblasts proliferating from the edgéthe
(1) Cell Counting explanted tissue to the Petri dish

Cell count was done by using hemocytometer and
the dye exclusion technique to calculate the nunatber
viable cells.

(2) DNA ASSAY

DNA was extracted from culture cells using
QlAamp DNA FFPE Tissue Kits manufactured by
QIAGEN Group, Germany; 2007. The absorbance was
measured at 260 nm by a spectrophotometer (Ultcaspe
1000, UVlvisible spectrophotometer, Amersham
Pharmacia Biotech, Cambridge, England).

(3) PROTEIN ASSAY

Preparation of cell lysates from cultured cell
pellets was done according to technique described b
Eissa and Seada (1998). The concentration of protei
was measured in cell lysate samples by the method |
described by Bradford (1976). A convenient standard
curve can be made by using a series of dilutions of
bovine serum albumin. Protein concentrations in the
samples were determined spectrophotometrically at [
595 nm (Ultraspec 1000, UV/visible spectrophotomete
Amersham Pharmacia Biotech, Cambridge, England). Figure 2. P2 confluent fibroblast culture
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Table 1. The effects of 25%:& S0% conditioned medium on P2 cultured Normal
human dermal fibroblasts.

EXP. - Cell Count " g Proteind ; pg DINAY .
Number Sample T 75 flask ¥ Control 1x10%gells Yo Control 1x10% gells ¥ Control
Control 1.8x10° 100 % 625 100 % BR.2 100 %%
1 25% 3.4x 108 188.9 % 357.4 57.2% 51.7 SB.6 %
S04 3.8x 108 211.1 % 322.4 51.6 % 47,4 53.7 %
Control 2x 108 100 %4 684.5 100 %, 98.7 100 %4
2 2504, 3.8x 108 190 %4 416.9 60,9 %4 5R.3 59.1 %
S04 4.3x 105 215 % 368.2 53.8% 52.6 53.3%
Control 2. 1x 108 100 %% 729 100 % 108.4 100 %4
3 25% 4x 108 190.5 % 426.8 58,5 % 62.2 57.4 %
S0%; 4.2x100 200 % 3R5.6 52.9 % 54.2 50 %
Control 1.5x 106 100 %45 528 100 %% 73.6 100 %o
4 25% 2.6x106 173.3% 295.4 56.1% 44.2 G0 1 %%
S0% 3.2x100 213.3 % 278.4 52.7 % 36,8 50 %0
Table 2. The effects of 25%& S50%0 conditioned medium on P2 cultured Keloid fibroblasts.
EXP. Sample Cell Count/ % Control pg Proteind | %6 Control pz DINAY %% Control
Number T 75 flask 1x10° gells 1x10° gells
Control 1.6x108 100 %% 216 100 % 27.3 100 %
1 25%% 3x 108 187.5 % 220 101.9 % 37.9 138.8 %
50% 3.2x108 200 % 229.5 138.7 % 46,3 169.6 %
Control 1.8x10¢ 100 % 275.6 100 % 37.8 100 %%
z 25% 3.4x 108 18R.9 % 2RO 101.6 % 44,5 117.7 %
50% 3.7x108 205.6 % 2RR. S5 104.7 % 52.3 138.4 %
Control 1.9x10% 100 % 320 100 % 41 100 %
3 25% 3.6x 108 189.5 %% 379 118.4 % 50 122 %
50% 3.8x 108 200 % 38R 121.3 % 55 134.1 %
Control 1.3x10% 100 %% 528 100 %% 70 100 %%
4 25% 2.2x 106 169.2 % 578 109.5 % 78 111.4 %
50% 2.8x 108 215.4 % 596 112.9 % 85.4 122 %
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Four experiments were done on each keloid and
normal human dermal fibroblasts to study the effext
fibroblasts conditioned medium at 25 & 50%
concentration on P2 fibroblast. In each experiment, ™"
growth was quantitated by cell count, protein adiAD
assays. The data are shown in Table 1 and Tabfel2 a wua
curves are shown in Figure 3, Figure 4 and Figure 5

Serum free conditioned medium increases cell
count in both cultured normal human dermal and
keloid fibroblasts (Figure 3).

Protein concentration / 1x i@ells increases in o
cultured keloid fibroblasts and decreases in cettur
normal human dermal fibroblasts in response torthei .,
autosecreations released in serum free conditioned
medium and that this effect is dose-related (Figyre
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DNA/1x 10 cells increases in cultured keloid
fibroblasts treated by 25% & 50% conditioned medium  wa
and decreases in cultured normal human dermal
fibroblasts (Figure 5).
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Figure 4. Protein concentrations in cultured normal

B human dermal fibroblasts versus keloid fibroblasts
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Figure 3. Cell count of cultured normal human ddrma
fibroblasts versus keloid fibroblasts
Figure (5): DNA concentrations in cultured normal

human dermal fibroblasts versus keloid fibroblasts
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4. Discussion 5. Conclusion
Calderon et al. (1996) evidenced that keloid
fibroblasts possess an increasedvitro proliferation The in vitro culture studies allow for a defined

capacity which is consistent with a decreased asipt system with well-defined parameters of cell typell c
rate. Also, keloids are known to produce large am®u number and the effect of autocrine secretion ifedsht
of ECM components that are even qualitatively diffé  concentration on the cells. Thesevitro systems are
from those involved in the normal healing procdsso( well suited for some creative designs to investigae
et al. 2001). Matsuko et al. (1988) demonstrated mechanisms underlying both normal and abnormal
greater density of fibroblasts in keloids than ormal healing processes. The data confirmed that keloid
granulation  tissue suggesting that fibroblasfibroblasts were metabolically more active than
proliferation in vivo is increased in keloids. Kischer, fibroblasts from normal skin when treated with
(1992) has alluded to the hypercellular natureedbikls conditioned medium.
early in their development. This difference disagpean A study on cytokines produced by fibroblasts
later phases of keloid development where cell numbeespecially TGH and b.FGF may cast light on the
are the same or less than in normal scar or dermimthogenesis and possible therapeutic approaches to
(Mancini and Quaife, 1962). keloid. This idea is suggested for future research

In our study the cell yields in our conditionedspecially because there is no suitable animal mfutel
medium groups were more than the control. There wa®loids and it is not ethical to do experimentatmm
definite increase in the cell population with tHe @xd living human keloid patient.
50% conditioned medium over the experimental time
period comparable to the control with both normahs
and with keloid fibroblasts. Correspondence to:

Meenakshi et al. (2005) showed that KeloidOmyma Mohammed El Shishtawy
fibroblasts have higher proliferation rate than mak Faculty of science
skin fibroblasts. The rates of DNA synthesis anotgin  Helwan University, Egypt
synthesis were studied in order to analyse thebméta Cellular phone: 002-016-8667824
activity of these fibroblasts. Both these studiesvged Emails:omyma_mohamed_sayed@yahoo.com
that keloid fibroblasts were metabolically moreiaet
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