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1. Introduction
Inflammation is part of a complex biological response of vascular tissues
to harmful stimuli (Ferrero‐Miliani et al., 2007). Lipopolysaccharide (LPS),
the major inflammatory mediator, stimulates systemic inflammation through
NF-κB signaling. This signaling is activated after LPS binds to Toll like
receptor (TLR) 4, leading to the synthesis and release of a number of proinflammatory mediators, including interleukin (IL)-1, IL-6, and tumor
necrosis factor-α (TNF-α) (Jung et al., 2014). The macrophage plays an
essential role in the cellular and molecular pathways involved in NF-κB
signaling-mediated inflammation. Additionally, Raw 264.7 is a mouse
macrophage-like cell line, and LPS-stimulated Raw 264.7 cells were
previously used for the evaluation of immune-modulating drugs (Jung et al.,
2014).
Recent studies on the effectiveness of cell-based therapy using
mesenchymal stem cells (MSCs) in several animal models have gained
attention regarding its mechanism (Uccelli et al., 2008). The major immunemodulative mechanism of MSCs is well known as: the immune responses
are influenced via cell-to-cell contact or by secretion of growth factors
(Kode et al., 2009). However, attention has been focused on the
monocyte/macrophage immunosuppressive effects via the expression or
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production of inhibitory cell surface molecules, such as IL-10 and
transforming growth factor-ß (TGF-ß) (Levings et al., 2002; Ma et al.,
2014). More importantly，IL-10 plays a key role in the immunosuppressive
effect through inhibition of T cell proliferation by paracrine effects (Yang et
al., 2009).
The essential transcription factors Oct4 and Sox2, which are involved in
self-renewal and pluripotency, are expressed in MSCs at early passages. In
previous research, Oct4/Sox2-overexpression in human adipose tissue
derived mesenchymal stem cells (ATMSC) enhance proliferation and
differentiation ability (Han et al., 2014). According to this result, the
question was posed whether Oct4/Sox2 enhanced the anti-inflammatory
effects. In this study, the lentivirus mediated Oct4/Sox2-ATMSCs antiinflammatory effect was investigated by determining the expression of
inflammatory-related cytokines when macrophage cells were treated with
ATMSC-conditioned media in vitro. In addition, a sick score and survival
rate were used to evaluate a mouse inflammation model after ATMSC
stimulation with LPS in vivo.
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2. Material and Methods
2.1. Cell culture

Human adipose tissues were harvested by suction of abdominal
subcutaneous tissue from a volunteer, after obtaining informed consent
according to the guidelines of the Institutional Review Board (IRB) of the
K-STEMCELL (Seoul, Korea). Cells were cultured in RKCM (Korea, Seoul,
MSC proliferation media, K-STEMCELL) at sub-confluent levels to avoid
differentiation. Medium was replaced every 2-3 d with fresh competent
medium until the cells reached an 80-90% confluence. The cells were
cultured at 37 °C in a 5% CO2 incubator.

2.2. Animals

Male, Balb/c, 7 w old mice (20 ± 2 g) were purchased from NARABIO
(Seoul, Korea) and for stability they were housed (five per cage) under 12 h
light/dark cycles for 1 w. The mice were separated into three groups,
including control, GFP, and Oct4/Sox2 groups. All experimental processes
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were approved by the Seoul National University Institutional Animal Care
and Use Committee (IACUC, SNU-150102-2)

2.3. Oct4/Sox2 Lentivirus vector construction and transduction in
human MSCs

Oct4/Sox2 lentiviral plasmid (pSIN4-EF2-O2S) was purchased from
Addgene (Cambridge, Massachusetts). To prepare lentivirus particles, the
Oct4/Sox2 lentiviral plasmids were transfected into 293FT cells using
packaging mix (Invitrogen, Carlsbad, CA, USA) and Lipofectamine 2000
transfection reagent (Invitrogen) in the appropriate volume, according to the
manufacturer's instruction. Cells were washed and fresh medium was
provided before the transduction. Human ATMSCs were transduced with
lentivirus particle infection in the presence of 8 μg/mL polybrene over 14 h.
In order to improve the expression efficiency, ATMSCs were doubly
transduced with lentivirus particles. The GFP was inserted into the lentivirus
vector, which was generated using the same methods and used as a
transduction control.

2.4. Reverse transcription (RT)-PCR assay
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To detect human ATMSCs gene expression of Oct4/Sox2 and GFP
genes, 1ｘ106 human ATMSCs were collected and the total RNA was
isolated using easy-Blue (Invitrogen), according to the manufacturer's
protocol. Briefly, cells were transferred to a tube containing 1 mL of easyBlue. Chloroform (200 µL) was added to the samples, which were vortexed
to mix them. Total RNA was precipitated with isopropanol. The pellet was
washed with ethanol, air dried, and re-suspended in 30 µL of
Diethylpyrocarbonate (DEPC)-treated distilled water. The RNA purity and
concentration were detected using a nanophotometer (Implen, Munich,
Germany), at 260 and 280 nm, and further analyses when the 260/280 ratio
greater than 1.8. The cDNA was obtained using a reverse transcription kit
with 3 µg total RNA, according to the manufacturer's instructions
(Enzynomic, Seoul, Korea). PCR products were electrophoresed on a 1.5%
agarose gel to confirm DNA fragments. PCR production was measured
using the Image J scientific imaging program (National Institutes of Health,
Maryland).

2.5. RAW 264.7 cells were treated with ATMSC-Conditioned
medium.
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RAW 264.7 murine macrophage cells were purchased from the Korean
Cell Line Bank (KCLB, Seoul, Korea). RAW 264.7 cells (5 × 105 cells/well)
were seeded in duplicate in 6-well plates. After 1 d of culture in RPMI-1640
media (Hyclone, Seoul, Korea) supplemented with 10% FBS, 200 IU/mL
penicillin, and 200 mg/mL streptomycin, this media was used for
subsequent experiments. RAW 264.7 cells were cultured in GFP- and
Oct4/Sox2-ATMSCs cultured supernatant, which had been harvested after
48 h culture of ATMSCs. After 24 h treatment, RAW 264.7 cells were
incubated for 6 h with 200 ng/mL LPS. The Raw 264.7 cells were cultured
in naïve RKCM, as the control group, and RKCM media containing 200
ng/mL LPS. After incubation, total RNA from all groups of Raw 263.7 cells
were isolated using easy-BLUE (Invitrogen) following the manufacturer’s
protocol. Synthesized cDNA was used as a measure of the mRNA level of
inflammatory cytokines.

2.6. LPS induced systemic inflammation mouse model and
Oct4/Sox2-ATMSCs administration.

The 8 week old Balb/c mice were separated into three groups: control,
GFP, Oct4/Sox2 groups. All of groups were given E. coli LPS (055:B5,
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Sigma, LA) (Wong et al., 2000); LPS was suspended in 0.2 mL sterile PBS
and administered via intraperitoneal (I.P.) injection at a dose of 20 mg/kg
using a 1 mL syringe (Brint et al., 2004). Three hours after injection of LPS,
sterile PBS was administered by I.P. injection. The two other groups were
administered with 5

×

106 cells GFP- and Oct4/Sox2-ATMSCs via I.P.

injection. After 20 h, the mouse survival rate and abnormal behavior were
evaluated. The mouse behavior was evaluated using a sick score parameter
(Table 3) (Kiank et al., 2007).

2.7. Statistical analysis

The results are presented as the mean ± standard deviation. The data
were analyzed by one-way analysis of variance (ANOVA). Data with Pvalues less than 0.05 were considered statistically significant.
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3. Results
3.1. Quantity of cells
After lentivirus transduction, the morphology of human ATMSCs was
examined under a microscope. Both the GFP- and Oct4/Sox2-ATMSCs
maintained a fibroblast-like morphology (Figure 1).

3.2. Oct4 and Sox2 overexpression in ATMSCs with transfected
lentivirus.

To detect Oct4 and Sox2 gene expression in ATMSCs transduced with
GFP or Oct4/Sox2 lentivirus particles, RT-PCR and immunostaining were
used (Figure 2). The mRNA levels of Oct4 and Sox2 genes were higher in
Oct4/Sox2-ATMSCs than GFP-ATMSCs. The Sox2 in GFP-ATMSCs was
almost undetectable and Oct4 increased 2-fold in Oct4/Sox2-ATMSCs.

3.3. Comparison of inflammatory cytokine mRNA expression levels
in GFP- and Oct4/Sox2-ATMSCs
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The amount of IL-6 and TGF-β1 mRNA expression was determined by
RT-PCR upon Oct4/Sox2 overexpression in ATMSCs. The data show that
the levels of the pro-inflammatory cytokine IL-6 slightly decreased in
Oct4/Sox2-ATMSCs; however, as show in Figure 3, TGF-β1 was
downregulated in Oct4/Sox2-ATMSCs.

3.4. Effect of GFP- and Oct4/Sox2-ATMSCs conditioned media
treatment of Raw 264.7 cells

Conditioned media from GFP- and Oct4/Sox2-ATMSCs that were
cultured for 48 h was collected by centrifugation in order to separate
particles. When the GFP- and Oct4/Sox2-ATMSC-conditioned media was
administrated to Raw 264.7 cells, IL-6 and IL-2 levels in both ATMSC
groups were decreased, but levels in the Oct4/Sox2 group exhibited a
stronger inhibition ability. The IL-2 expression level was insignificantly
changed in the positive and negative groups. In contrast, both the GFP and
Oct4/Sox2 groups expressed IL-10, although Oct4/Sox2 overexpression does
not affect IL-10 mRNA expression (Figure 4).
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3.5. Evaluation of mouse sick score and survival rate

After LPS stimulation and ATMSC administration, the mouse clinical
symptoms were evaluated by assigning a sick score and studying the
survival rate. GFP and Oct4/Sox2 groups significantly improved mouse
activation and the condition of the eyes (Figure 5); however, the Oct4/Sox2
group was better than the GFP group. ATMSC administration can prolong
mouse survival time. The survival rate was 50%, 55.6%, 66.7% for each
PBS, GFP, Oct4/Sox2 groups (Figure 6). The result was that the survival of
the Oct4/Sox2 group is higher than of the GFP group.
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4. Discussion
To date, research into Oct4/Sox2 and inflammatory cytokines has not
been conducted. To investigate the relationship between Oct4/Sox2 and
inflammation, we engineered Oct4/Sox2 overexpressing ATMSCs and
studied the effect of Oct4/Sox2 overexpression on ATMSCs’ antiinflammatory response. The data demonstrated that high levels of Oct4 and
Sox2 mRNA were produced in Oct4/Sox2-ATMSCs (Figure 2A, B), and
through immunostaining, expression of Oct4 protein was confirmed (Figure
2C). After lentivirus transduction, both GFP and Oct4/Sox2 groups
maintained the same cell morphology (Figure 1); however, the Oct4/Sox2
group reduced TGF-β1 and IL-6 mRNA expression in ATMSCs (Figure 3A,
B).
Oct4/Sox2 overexpression reduced TGF-β1 mRNA production in
ATMSCs. This change may not significantly affect anti-inflammatory
activities; TGF-β1, an anti-inflammatory cytokine, was mainly secreted by
lymphocytes. Previous studies demonstrated that TGF-β1 was inhibited in
fibrosis synthesis. Furthermore, in veterinary medicine, chronic liver disease
is one of the most difficult conditions to treat. Oct4/Sox2 overexpression in
ATMSCs increased hepatocyte differentiation and liver markers, such as
alpha-fetoprotein, albumin, and transferrin (Han et al., 2015). Taken
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together, past and current studies show that Oct4/Sox2-ATMSCs may
reduce chronic inflammatory-induced hepatofibrosis through tri-pattern,
improve the anti-inflammatory ability, including hepatocyte regeneration,
and reduce fibrosis synthesis.
Research of anti-inflammatory cytokines focused on those cytokines
synthesized by monocytes (de Waal Malefyt et al., 1991). Some studies,
using a co-culture system, find that MSCs can stimulate immune cells to
adapt to inflammatory conditions by reducing pro-inflammatory cytokines
and increasing anti-inflammatory cytokines (Eggenhofer and Hoogduijn,
2012), including IL-2, IL-6, IL-10. In agreement with previous findings,
GFP- and Oct4/Sox2-ATMSCs can reduce IL-2 and IL-6 levels. IL-2, one
of the inflammatory cytokines, has a major effect on T cell maturation and
proliferation, but its levels did not rise upon LPS stimulation. IL-2 may also
exert important effects on the growth and differentiation of immature T cells
(Anisowicz et al., 1987). Another inflammatory cytokine, IL-6, is
synthesized by a wide array of cells; it plays a major role as a mediator of
both acute and chronic inflammatory reactions (Hirano et al., 1990). This
cytokine induced the development of myeloma, and transgenic mice
overexpressing IL-6 have an increased chance of developing plasmacytomas
(Suematsu et al., 1989). IL-6 inhibited and IL-2 produced by immune cells
will reduce systemic inflammatory responses, and then an in vivo assay
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demonstrated that the Oct4/Sox2 group has a superior anti-inflammatory
ability due to the reduced mouse sick score (Figure 5, 6). Additionally,
ATMSCs improved macrophage cell production of IL-10 upon LPS
stimulation (Figure 4B, C). In the past, some research improved the MSC
secreted cytokines influence on macrophage cells; the data showed a
reduction in inflammatory cytokines and an increase in anti-inflammatory
cytokines produced by macrophages. Recently, another researcher made
additional advances; the mesenchymal stem cells may influence monocyte
fate at polarization. The stem cells reduce type one macrophage (M1)
polarization; the markers, such as IL-6, IL-8, IL-1, and inducible nitric
oxide syntheses (iNOS), were significantly reduced.

In contrast,

macrophage type two (M2) polarization increased; the markers IL-10, IL-4,
and CD206 were increased by co-culture (Cho et al., 2014).
Four pluripotent transcription factors (Oct4, Sox2, KLF4, and c-MYC,
collectively known as OSKM) induce somatic cells to become pluripotentlike cells. However, this method may cause teratoma in mouse models; cMYC and KLF4 increase oncogenesis risk (Okita et al., 2007; Huangfu et al.,
2008; Nakagawa et al., 2008). However, Oct4 and Sox2 genes attracted
much attention in stem cell research. Oct4, the transcription factor, which
prevents stem cells from differentiating and is expressed in embryo stem
cells, has potent self-renewal and proliferative effects (Liu et al., 2009).
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Sox2 is a key player in tumor anti-inflammation; it is expressed in cancer
cells, induces the M2 migration to the tumor environment, and has antiinflammatory effects (Mou et al., 2014). Han et al. (2014) showed that adult
stem cells had enhanced abilities by using two transcription factors (Oct4
and Sox2), and overexpression of Oct4 and Sox2 genes in human ATMSCs
can increase the proliferation rate and differentiation potential (Han et al.,
2014). Thus, improved previous results showed that Oct4 and Sox2
cooperate to regulate a large set of downstream target genes in stem cells
(Rizzino, 2009). In summary, Oct4 and Sox2 may benefit ATMSCs as a cell
therapy for anti-inflammatory effects, through enhanced ATMSCs
proliferation and effects on M2 migration to sites of inflammation in vivo.
The data demonstrated that Oct4/Sox2-ATMSCs have a greater antiinflammatory effect by inhibiting the mRNA of inflammatory mediators
expressed in macrophage cells, such as IL-6 and IL-2. In agreement with
this result, IL-10 levels do not significantly change, when comparing the
GFP and Oct4/Sox2 groups. Altogether, these findings show that
overexpressing Oct4 and Sox2 enhances anti-inflammatory effects, which
may be a new and useful source of cell therapy in veterinary medicine,
though more research into the anti-inflammatory properties of Oct4/Sox2ATMSCs is needed in a companion animal.
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4. Conclusion
Human ATMSCs were successfully transduced with the Oct4/Sox2 genes
via a lentivirus vector system. Oct4/Sox2-ATMSCs reduced secretion of
inflammatory mediator from macrophage cells and reduced the clinical
symptoms in LPS-stimulated inflammatory mouse models.
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Table 1. Primer sequences for RT-PCR amplification of human target
genes

Genes

Genbank
Accession
numbers

Sequences of primers

Product
size(bp)

F: 5'-TGCAGAAAGAACTCGAGCAA-3'
hOct4

NM_002701.4

1082
R: 5'-ACACTCGGACCACATCCTTC-3'
F: 5'-AGAACCCCAAGATGCACAAC-3'

hSox2

NM_0031063

466
R: 5'-ATGTAGGTCTGCGAGCTGGT-3'
F: 5'-AAGTGGATATTGTTGCCATC-3'

hGAPDH

NM_002046

454
R 5'-ACTGTGGTCATGAGTCCTTC-3'

F: 5-CCACTCACCTCTTCAGAACG-3'
hIL-6

NM_000600.3

369
R: 5'-GTCAGGGGTGGTTATTGCAT-3'

F: 5′-ATGCCGCCCTCCGGGCTGCGG-3′
hTGF-β1

NM_000660

1172
R: 5′-CAGCTGCACTTGCAGGAGCGC-3′
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Table 2. Primer sequences for RT-PCR amplification of mouse target
genes
Genes

Genbank
Accession
numbers

Sequences of primers

Product
size(bp)

F: 5'-TTGCCTTCTTGGGACTGATG-3'
mIL-6

NM_012589.2.1

220
R: 5'-TCTGCAAGTGCATCATCGTT-3'
F: 5'-AGAGAACGTAGCAGGACAGA-3'

mIL-2

U55872.1

195
R: 5'-TTCTCCTTGTTGTTCTGAAGGT-3'
F: 5'- CAAAAtGGTGAAGGTCGGTG-3'

mGAPDH

XM_011241213.1

101
R: 5'-CGTTGATGGCAACAATCTCC-3'
F: 5'-CTTATCGGAAATGATCCAGTTTTA
C-3'

mIL-10

NM_010548.2

216
R: 5-'ACACCTTGGTCTTGGAGCTTATTA3'

hTGF-β1:human transforming growth factor-ß1
hIL-6:human Interleukin-6
mIL-6:mouse Interleukin-6
mIL-2:mouse Interleukin-2
mIL-10:mouse Interleukin-10
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Table 3. Parameters of the sick Score for assessing the individual sickness behavior after the induction of LPS challenge.

Point

Parameter
(Sick Score)

0

Condition of fur

Normal fur

1

2

3

Ruffled in

Head and neck

Back completely

the neck

ruffled

ruffled

Small
Diarrhea

No diarrhea

amount of
stool at the
anus

Activity/Apathy

Condition of eyes

Normal

Slightly

activity(exploration,

reduced

grooming, eating)

activity

No encrustation, no

Slightly

swelling

swollen

4
Head, neck and
half stomach
ruffled

5

6

Head, neck and stomach

Whole fur

ruffled

extremely ruffled

Area around

Area around

anus strongly

anus smeared

smeared with

with stool

stool

Reduced

Extended

activity with

intervals without

short intervals
without activity

activity

Strongly

Huddling, no exploration

reduced

no food intake, but

exploration

reaction to

huddling

environmental stimuli

Swollen and
Swollen

Strongly swollen

slightly
encrusted
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No reaction to
environmental
stimuli

Strongly swollen and

Completely

encrusted

encrusted

Figure1. Quantity of cells after lentivirus transduction. GFP- and
Oct4/Sox2-ATMSCs are fibroblast-like cells under microscopy (×100) and
enhanced proliferation was observed in Oct4/Sox2-ATMSCs.

19

Figure 2. Expression analysis of Oct4 and Sox2 in Oct4/Sox2ATMSCs.(A) The mRNA expression levels of Oct4 and Sox2through
electrophoresis. (B) The result evaluated science image program by
densitometry. Results are the ratio of Sox2 in GFP-ATMSCs was almost
undetectable and about 2 fold of Oct4 overexpression in Oct4/Sox2- than
GFP-ATMSCs. (C) To confirm expression of GFP and OCT4 protein under
fluorescence microscopy, Oct4/Sox2-ATMSCs were immunostaining
(**P<0.01, *** P<0.001)
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Figure 3.Expression analysis of inflammatory cytokine in Oct4/Sox2ATMSCsin RT-PCR analysis. (A) In RT-PCR analysis, the 1ｘ106ATMSCs
was collated, using RT-PCR compare with GFP and Oct4/Sox2groups
expression levels of TGF-β1, IL-6. (B) The result evaluated science image
program show that pro-inflammatory cytokine IL-6 slight decreased and
TGF-β1 was down-regulated 2.3 fold (**P<0.01, *** P<0.001).
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Figure 4. Conditioned media treated Raw 264.7 cells. (A) 48 hours
cultured condition media treated Raw 264.7 cells after 12 hours add
200ng/ml LPS and stimulate 6 hours. When condition media treatment
18hours harvest Raw 264.7 cell and isolate Total RNA. (B) Inflammatory
cytokine IL-6, IL-2 and IL-10 was evaluated through RT-PCR. The IL-6
was increased when LPS stimulate only, but IL-2 slight increased. Both IL-2
and IL-6 reduced when ATMSCs condition media treatment and Oct4/Sox2
group have inhibition ability stronger than GFP group. IL-10 increased in
ATMSCs treatment groups, however no significant change when compare
with GFP and Oct4/Sox2 groups. (C) When LPS stimulated only, the IL-6
increased 3.3 fold than negative groups, GFP and Oct4/Sox2groups each
22

reduced 1.08 and 1.63 fold than positive groups. After LPS stimulate IL-2
no significant change than negative groups, but GFP and Oct4/Sox2groups
each reduce 2 and 5.8 fold than positive group. Anti-inflammatory cytokine
IL-10 not expressed both Positive and negative groups, while GFP and
Oct4/Sox2groups were expressed the same level. The results evaluated by
Image J. (*P <0.05, *** P<0.001).
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Figure 5. In-vivo measured sick score when stimulated LPS after 20
hours.(A)20mg/kg dose of LPS stimulate mouse model, and after 3 hours
PBS, GFP- and Oct4/Sox2-ATMSCs administrated each groups. When LPS
injection after 20 hours, the mouse was scored and the survival rate was
evaluated during experiment. (B) After 20 hours LPS stimulate, all groups
of mouse have severe diarrhea, whiles GFP- and Oct4/Sox2-ATMSCs
administration groups reduce mouse sick score of activation and condition
of eyes, and then Oct4/Sox2 groups have significant reduce each 2.37 and
1.5 fold of activation and condition of eyes sick score than GFP group. (C)
After average of total value was compared, GFP-and Oct4/Sox2-ATMSCs
reduce each 1.23 and 1.89 fold than control group (*P <0.05, **P<0.01, ***
P<0.001).
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Figure 6. In-vivo counting survival rate when stimulated LPS after 20
hours. The survival rates for each group are 50%, 55.6% and 66.7%. GFP
and Oct4/Sox2 groups are higher than control group, and Oct4/Sox2 group
11.1% superior than GFP group.
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국문 초록

Oct4/Sox2 유전자 재조합 사람 지방유래
중간엽 줄기세포 항염증 효과

지도 교수: 윤 화 영
서울대학교 대학원
수의학과 수의내과학 전공
이 강

염증은 자극에 대한 신체의 방어 기전중 하나이며, 염증성 사이토
카인들의 분비로 인해 발적, 부종, 발열 등이 나타나고 심화될 경우
여러 장기의 부전을 유발하게 된다. 근래에 보고된 몇몇 연구들에서
줄기세포는 염증관련 사이토카인을 조절함으로써 면역조절역할을
하는 것으로 보고되고 있다. 본 학위 논문은 Oct4/Sox2 유전자의 과
발현이 지방유래중간엽줄기세포의 항염증(anti-inflammatory)효과에
대한 연구이다. 역전사 중합효소 연쇄반응 (RT-PCR)과 면역염색
(immunostaining)

분석을

통하여
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지방유래중간엽

줄기세포의

Oct4/Sox2의 과발현이 성공적으로 이루어졌음을 확인하였다. 마우스
대식세포(macrophage cells)를 lipopolysaccharide(LPS)로 자극시킨 후,
GFP(control) 또는 Oct4/Sox2가 과발현 된 줄기세포의 배양액으로 48
시간 처리하고 interleukin-6(IL-6), IL-2, IL-10의 발현량을 RT-PCR을
통해 확인하였다. 그 결과 GFP 혹은 Oct4/Sox2가 과발현 된 줄기세
포의 배양액을 처리한 대식세포의 IL-2의 발현량이 LPS만 자극시킨
대조군에 비하여 각각 2, 5.8배 감소하였고 IL-6의 발현은 각각 1.08,
1.63배 감소하였다. 또한 IL-10은 GFP 또는 Oct4/Sox2가 과발현 된
줄기세포의 배양액을 처리한 대식세포에서는 비슷한 수준으로 발현
되었다. LPS를 20mg/kg로 복강 내 주입하여 유발한 마우스 염증 모
델에서 활력, 설사유무, 눈의 condition, 털 상태를 바탕으로 sick score
를 평가하고 생존률을 확인하였다. phosphate buffer saline(PBS)를 주
입한 대조군에 비해 GFP, Oct4/Sox2 과발현 줄기세포를 복강 내 주
입한 군에서 sick score는 각각 1.23, 1.89배 유의적으로 감소하였고
생존율은 각각 5.6%, 16.7%가 증가되었다. 본 연구 결과는 lentivirus
시스템을 이용하여 제작된 Oct4/Sox2 과발현 지방유래중간엽줄기세
포가 GFP발현 지방유래중간엽줄기세포에 비해 유의성 있는 항염증
효과를 가짐을 보여주고 있고, 마우스 염증 유발 모델에서 확인된
sick score 감소, 증가한 생존율은 수의학에서 다양한 염증관련 질환
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에 적용할 수 있는 가능성을 열어준다.

주요어: 염증; 인터루킨-2; 인터루킨-6; 인터루킨-10;중간엽 줄기세포;
Oct4/Sox2
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