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Abstract

Aim: Idiopathic pulmonary fibrosis (IPF) is a devastating lung disorder that is characterized by aggressive
and dysbalanced wound healing. IPF is mainly a disease of the elderly and thus is likely to share common
pathophysiologic mechanisms with other more age-related diseases. Emerging evidence has linked
disturbance of sirtuin-1 (SIRT1) expression and activity with aging and diseases of the elderly. In the present
study, we aimed to evaluate SIRT1 expression in the peripheral blood mononuclear cells (PBMCs) of patients
with IPF given the lack of studies in the literature.

Methods: We enrolled 34 IPF patients and 22 healthy volunteers (age and sex-matched). In both groups,
SIRT1 levels were assessed in plasma, cell pellets of PBMCs, and supernatant from PBMCs’ culture with and
without the addition of 10% human serum. We also measured transforming growth factor 1 (TGF-B1)
concentration in plasma from IPF patients and controls.

Results: The mean (SD) age (years) of the healthy volunteers was 68.57+6.97 and of the IPF patients was
71.28%5.39 years (p>0.05). The mean SIRT1 concentration was found significantly decreased in the
supernatant of PBMCs culture (without the addition of serum) in IPF subjects versus controls (1.97+0.59
ng/ml versus 2.40%0.74 ng/ml, respectively, p=0.047). No significant differences were observed between the
two groups in the SIRT1 concentration of all the other materials. TGFB1 concentration of IPF subjects was
significantly increased when compared to controls (1281.38+2742.74 versus 131.11£156.06 ng/ml,
respectively, p=0.032). Decreased SIRT1 levels in no-serum supernatant were predictive of IPF, after
adjustment for age and sex (p=0.014, OR=0.124 [95%CI: 0.023-0.653]).

Conclusion: The findings of decreased concentration of SIRT1 in PBMCs supernatant and increased
concentration of TGFB1 in plasma in IPF patients versus controls provide important insights into the role of
SIRT1 in IPF and could serve as a tool for the diagnosis and evaluation of patients with IPF.

Categories: Pulmonology
Keywords: age-related disease, aging, interstitial lung disease, tgf-B1, peripheral blood mononuclear cells, sirtuins,
idiopathic pulmonary fibrosis

Introduction

Idiopathic pulmonary fibrosis (IPF) is a specific form of chronic, progressive, fibrosing interstitial
pneumonia of unknown cause, occurring primarily in older adults and limited to the lungs, which is
associated with poor prognosis [1]. Two-thirds of IPF patients are older than 60 years old at their first visit to
the physician, with 66 years as the median age of diagnosis [2]. Loss of lung function is primarily attributed
to overwhelming tissue remodeling, scarring, and fibrosis. The remodeling is characterized by
(myo)fibroblast activation and disproportionate extracellular matrix material (ECM) accumulation [3].
Myofibroblasts facilitate wound healing, however, persistent and uncontrolled activation results in excessive
ECM accumulation and contribute to the development of fibrotic disorders [4-6]. In later stages of lung
injury, a variety of proinflammatory and profibrotic mediators, including transforming growth factor 1
(TGF-B1), interact to maintain fibrosis [7].

It has been proposed that IPF shares common pathophysiological mechanisms with other age-related
disorders like chronic obstructive pulmonary disease and cancer [8]. Emerging evidence has linked the
disturbance of silent information regulator type 1 (SIRT1) expression and activity to a variety of age-related
diseases. SIRT1 is a member of a family of proteins which is predominantly a class of NAD+-dependent
deacetylases, evolutionarily highly conserved [2]. Due to their indispensable role in cellular longevity
through telomere maintenance and DNA repair, sirtuins are specifically referred to as anti-aging proteins.

How to cite this article

Deskata K, Malli F, Jagirdar R, et al. (October 30, 2022) Evaluation of Sirtuin 1 Levels in Peripheral Blood Mononuclear Cells of Patients With

Idiopathic Pulmonary Fibrosis. Cureus 14(10): €30862. DOI 10.7759/cureus.30862


https://www.cureus.com/users/389948--
https://www.cureus.com/users/220689-foteini-malli
https://www.cureus.com/users/390577-rajesh-jagirdar
https://www.cureus.com/users/390586-george-d-vavougios
https://www.cureus.com/users/390600-sotirios-g-zarogiannis
https://www.cureus.com/users/177675-konstantinos-gourgoulianis
https://www.cureus.com/users/297118-zoe-daniil-

Cureus

Several researchers have reported that SIRT1, SIRT3, SIRT6, and SIRT7 significantly deter the development
and progression of lung fibrosis of different etiologies [2]. SIRT1 has possible implications for bleomycin-
induced lung fibrosis [9].

Based on the latter observations, we hypothesize that patients with IPF may present abnormal SIRT1 levels
and expression compared to controls, and we sought to assess SIRT1 levels in plasma, peripheral blood
mononuclear cells (PBMCs), and PBMC culture supernatants in IPF patients and controls. Additionally, we
aimed to examine the possible association of SIRT1 with a known mediator of lung fibrosis, TGFB1.

Materials And Methods
Study population

Thirty-four IPF patients and 22 healthy volunteers participated in the study. The inclusion criteria for
healthy controls were: age >60 years, a history of no smoking, or any respiratory disorder. Healthy
volunteers were age and sex-matched with the patient group. IPF was diagnosed according to international
guidelines [1]. The patients were recruited from the Interstitial Lung Disease Clinic of the Department of
Respiratory Medicine of the University Hospital of Larisa, Greece. All participants signed an informed
consent form. The study was approved by the University Hospital Ethics Committee.

Whole blood processing and PBMCs isolation

Twenty milliliters of whole blood from a peripheral vein of all the participants were collected in tubes with
EDTA and processed within three to five hours for the isolation of PBMCs. Then, 10 ml of blood was then
diluted with 20 ml of sterile PBS for the isolation of PBMCs as detailed below.

Twenty milliliters of Ficoll in a 50 ml Falcon tube were overlaid with the diluted blood by gently pipetting
along the wall of the tube. The tube was then centrifuged at room temperature at 2500 rpms with no brakes
for 20 minutes, which resulted in the formation of (1) plasma fraction, (2) buffy coat layer, (3) Ficoll-PBS
interface, and (4) red blood cell pellet. The plasma fraction was collected with a 1 ml micropipette and

stored at -800 °C. The buffy coat was collected with a fresh pipette tip of up to 5 ml volume and directly
diluted into 20 ml of sterile PBS in a fresh 50 ml falcon tube. The diluted buffy coat fraction was subjected to
a further two rounds of centrifugation at 2500 rpms with no brakes for seven minutes with the removal of the
PBS supernatant. The resulting PBMC pellet was disrupted into a cell suspension with 1 ml of RPMI-1640
with no serum or antibiotic additives.

PBMCs culture

The PBMC solution was subjected to cell culture in non-adherent, sterile 12-well plates. Briefly, 0.25 ml of
the PBMC suspension was added to either 1 ml of 10% human serum RPMI-1640 or to 1 ml of RPMI-1640
with no serum. The plate was incubated for 48 hours in a humified CO2 chamber. The cell suspension was
then subjected to centrifugation at 5000 rpm for five minutes and further divided into pellet and culture
supernatant fractions. These fractions were stored at -800 °C until further analysis for SIRT-1(ab171573) or
TGF- b1(ab100647) by ELISA. The pellets were subjected to complete lysis prior to ELISA as recommended by
the manufacturer's instructions.

TGFB1 and SIRT1 measurement

Plasma and PBMC lysates were subjected to SIRT1 (ab171573) and (TGF)-b1 (ab100647) as recommended by
the manufacturer’s protocol (Abcam, Cambridge, England). Briefly, capture antibody-coated wells were
calibrated at room temperature prior to use. Diluted plasma (50 ml) or cell lysate (50 ml) was applied in
duplicate wells, followed by the addition of detection antibody against specified antigens, and incubated in a
37 °C humidified incubator for one hour. The samples were then removed from the wells by inversion and
each well was washed 3x with wash buffer (350 ml). Each well was treated and received TMB chromogenic
substrate (100 ml) followed by a 10-minute incubation in the dark. The color development was then
terminated by the addition of the stop solution. The plate was then read for endpoint O.D. using a
spectrophotometer at 450 nm. Concentrations of SIRT1 and (TGF)-b1 were then calculated after plotting the
standard curves.

Statistical analysis

Data were presented as mean * SD unless otherwise indicated. The normal distribution was assessed by the
Kolmogorov-Smirnov test. Univariate correlations were performed by Pearson’s correlation coefficient or by
Spearman’s correlation coefficient according to variable distribution. Comparison between patients and
controls was performed with the use of the Student’s t-test or Mann-Whitney U-test according to variable
distribution. The values were statistically analyzed with an independent Student’s t-test or one-way ANOVA
(for inter-group comparisons). To assess the prognostic value of SIRT1, we used multiple logistic regression
analysis. GraphPad Prism software version 8.0 (GraphPad Software, San Diego, CA, USA) and SPSS 16
statistical package (SPSS Chicago, IL) were used for graphing and statistical analyses, respectively. A p-value
of <0.05 was considered to be statistically significant.
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Results

The baseline characteristics of the study participants are shown in Table 1. The mean (SD) age (years) of the

healthy volunteers was 68.57+6.97 and of the patient group was 71.28+5.39 years (p>0.05). Healthy
volunteers and IPF patients did not differ in terms of gender (Table 7). The mean DLCO (%predicted) of the
IPF patients was 40.50+15.19% (Table 1). Of the IPF group, 17.64% were current smokers and 50% were ex-
smokers, while 23.52% were under long-term oxygen therapy at the inclusion of the study. Within one year
following their inclusion in the study, 32.35% of the IPF patients died.

Parameter Healthy volunteers (n=22)
Age (years) 68.57+6.97

Sex (M/F) 12/10

FVC (%predicted) 87.88+3.61

FEV4/FVC (%) 84.10£2.55

DLCO (%predicted) 86.79+3.98

TLC (%predicted) 86.22+4.90

IPF patients (n=34)
71.2845.39

19/14

72.13+14.06*
82.00+6.55
40.50+15.19*

55.38+2.71*

TABLE 1: Demographic and clinical characteristics of the study population.

M/F: male/female, FVC: forced vital capacity, FEV1: forced expiratory volume in 1 second, DLCO: diffusing capacity of the lungs for carbon monoxide,
TLC: total lung capacity, n: number of participants, IPF: idiopathic pulmonary fibrosis. *p<0.05 versus healthy volunteers.

The plasma SIRT1 concentration (mean=SD) in IPF was 4.74+5.20 versus 5.48+7.76 ng/ml in healthy
volunteers (p>0.05). IPF patients exhibited increased TGF-B1 concentration versus healthy volunteers

(1281.38+2742.74 versus 131.11¥156.06 ng/ml, respectively, p=0.032[KK1]). Next, we evaluated SIRT1 levels

in PBMCs after their lysis. SIRT1 concentration in IPF was 75.5+9.28 ng/ml versus 80.34+16.49 ng/ml in
controls without statistically important difference between the samples (p>0.05, Figure /A).
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FIGURE 1: SIRT1 concentrations in A: PBMCs lysates, B: supernatant
from 10% PBMCs culture, C: no serum supernatant PBMCs culture.

The values are presented as mean+SE. SIRT1: Sirtuin1, PBMCs: peripheral blood mononuclear cells, IPF:

idiopathic pulmonary fibrosis, ng/ml: nanograms per milliliter.

We evaluated SIRT1 secretion in the supernatant that was collected after the isolation and culture of PBMCs
in media with the addition of human serum 10% ("serum supernatant"), and we did not find a statistically

important difference between the two groups (19.6+3.3 ng/ml in IPF versus 14.8%1.2 ng/ml in controls,

p=0.34, Figure 1B). However, when PBMCs were cultured without human serum ("no serum supernatant") we

observed that the SIRT1 concentration in the supernatant in IPF was significantly lower than the SIRT1
concentration of controls (1.97+0.59 ng/ml versus 2.4+0.74 ng/ml, respectively, p=0.047; Figure 1C).

We performed comparisons between all the samples (plasma, PBMCs, and PBMC culture supernatant with
and without serum). In both groups, we observed a statistically important difference in SIRT1 levels between
all the isolates (p<0.001). In one-by-one comparisons, all the samples differed significantly, except for the
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comparison between SIRT1 concentration in plasma and in "no serum" supernatant. SIRT1 concentration
was higher in PBMC lysates and was decreased in descending order in the "serum" supernatant, plasma, and
finally the "no serum" supernatant, respectively (Table 2).

Plasma PBMCs lysate Serum supernatant No serum supernatant
SIRT1 (ng/ml) in controls 5.8+1.9* 80.3+3.8" 14.8+1.2** 2.4+0.2***
SIRT1 (ng/ml) in IPF 6.6+2.1* 75.6£2.2% 19.64£3.3** 2.0£0.13***

TABLE 2: SIRT1 concentration in plasma, serum, and no serum supernatant and PBMCs’ pellets in
controls and IPF patients.

Data are expressed as mean+SE. *p<0.001 compared to serum supernatant, **p<0.001 compared to no-serum supernatant, *p< compared to plasma,
***p<0.001 compared to PBMCs lysates. SIRT1: sirtuin1, PBMCs: peripheral blood mononuclear cells, IPF: idiopathic pulmonary fibrosis, ng/ml:
nanograms per milliliter.

Finally, after adjusting for age and gender, increasing age was associated with an increased likelihood of
exhibiting IPF (p=0.026, OR=1.289 [95%CI: 1.031-1.611]), whereas increased SIRT1 in "no serum
supernatant” levels was associated with a reduction in the likelihood of IPF (p=0.014, OR=0.124 [95%CI:
0.023-0.653]) (Figure 2). This correlation was absent in the regression analysis model of the other materials
(plasma, "serum supernatant,” and PBMCs). This finding could indicate that "no serum supernatant” is the
material of choice in measuring SIRT1 and could serve as a tool in the diagnosis and follow-up of patients
with IPF.

Sex

Age +

| ! | ] ]
0.01 0.1 1 10 100
Adjusted Odds Ratio

FIGURE 2: The older age and the lower SIRT1 concentration in “no
serum” supernatant increase the possibility that the patient belongs to
the IPF group in our sample.

NSS: no-serum supernatant.

Discussion

In our study, we evaluated SIRT1 concentration in plasma, PBMC lysates, and PBMC culture supernatant in
IPF and healthy controls. We observed statistically significantly lower mean levels of SIRT1 in the
supernatant of PBMCs that were cultured in media without the addition of human serum in IPF patients
compared to controls. SIRT1 was predictive of IPF when adjusted for age and sex, suggesting that SIRT1 may
serve as a tool for the diagnosis of the disease. Additionally, we demonstrated increased TGF-B1 levels in IPF
versus controls. To the best of our knowledge, this is the first study addressing the levels of SIRT1 in plasma
and PBMCs of IPF subjects.

Sirtuins have generated considerable interest as an important player in aging biology [10]. SIRT1 is the most
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conserved mammalian nicotinamide adenine dinucleotide (NAD+) dependent histone deacetylase [11-12].
The association of SIRT1 with respiratory disorders has received attention in recent years. SIRT1 expression
in PBMCs is downregulated in patients with bronchiectasis [13]. SIRT1 expression is decreased in healthy
smokers and COPD patients compared to healthy non-smokers, while SIRT1 activity is uniquely decreased in
COPD compared to both control groups [8].

During the last decade, the role of sirtuins, and especially SIRT1, in lung fibrosis has been examined.
Experimental studies suggest that mice exposed to cigarette smoke demonstrate smoke-induced senescence
of alveolar epithelial type 2 cells due to decreased autophagy mediated by SIRT1 inactivation. In turn, the
reduction in autophagy decreased SIRT1 activity by promoting mitochondrial oxidative stress-related DNA
damage [14]. Patients with systemic sclerosis-associated lung fibrosis have decreased SIRT1 mRNA in
PBMCs compared to those without lung involvement [15]. There are reports in the literature that show SIRT1
is implicated in bleomycin-induced lung fibrosis. Specifically, Rozenman et al. showed that inhibition of
SIRT1 activity with small molecules, such as 4-(4-chloro-2-methylphenoxy)-N-hydroxybutanamide (CMH) is
a mechanism associated with cellular FLICE inhibitory protein’s (FLIP) destabilization (via Ku70 acetylation)
and Fas signaling of apoptosis [16]. In these experiments, scientists also used differentiated human
fibroblasts from IPF lungs and controls. Long non-coding RNAs, SIRT1 antisense (SIRT1AS AS) expression is
significantly decreased in bleomycin-induced pulmonary fibrosis, whereas SIRT1AS effectively inhibits TGF-
B1-mediated epithelial-mesenchymal transition (EMT) in vitro and alleviates the progression of IPF in vivo
[17]. Resveratrol, an activator of SIRT1, inhibits BLM-induced lung fibrosis in mice through the reduction of
EMT [9)].

Despite the aforementioned reports, the literature lacks data that specifically addresses SIRT1's role in IPF.
Here we reported reduced SIRT1 levels in the no-serum supernatant of PBMCs isolated from IPF subjects,
while decreased SIRT1 levels were predictive of IPF, irrespective of age and sex. A plausible mechanism by
which SIRT1 may be implicated in IPF is based on the role of SIRT1 in the reduction of proinflammatory
cytokines. Additionally, SIRT1 may inhibit epithelial-mesenchymal transition, a key component of
extracellular-matrix deposition involved in IPF pathogenesis [18]. The aforementioned observations need
further confirmation in larger IPF cohorts before any definite conclusions can be drawn.

We also measured TGF-B1 in the plasma from both groups and observed increased TGF-B1 in IPF. TGF-
promotes the fibrotic process of IPF through various signaling pathways, including Smad, MAPK, and ERK
signaling, and by affecting oxidative stress [19]. The cell/tissue types which have been used in various
experiments in the literature are human lung fibroblasts, mouse pulmonary fibroblasts, human fetal lung
mesenchymal cells, human endothelial cells, human bronchial epithelial cells, and human alveolar epithelial
cells (A549). The effect of TGF-B1 on IPF is one of stimulation, however, there are some self-limiting
mechanisms. Wei et al. showed in their report that TGF-B1 induces miR-133a, which inhibits myofibroblast
differentiation and pulmonary fibrosis by a self-regulating mechanism. It functions as a negative feedback
regulator of TGF-B1 profibrogenic pathways [20]. Our results provide further confirmation of the role of
TGF-P in IPF.

As we expected, SIRT1’s concentration was higher in the PBMCs (intracellular protein) and in descending
order in serum [KK1] supernatant, plasma, and no serum supernatant in both groups. Interestingly, IPF
participants did not exhibit an important difference in SIRT1 concentration between PBMCs and the
supernatant of PBMC culture in serum conditions. This is a finding that is suggestive of a stress condition
for the PBMCs. The presence or absence of serum during cell culture plays an important role in SIRT1
production from PBMCs. As our findings demonstrate, the absence of serum during PBMCs’ culture results
in a statistically important difference in SIRT1 concentration between PBMCs’ lysates and no serum
supernatant but not between PBMCs’ lysates and serum supernatant. Furthermore, this difference between
the healthy and IPF groups shows an increase in SIRT1 secretion from PBMCs and therefore a possible
PBMCs’ disability to retain SIRT1 in the intracellular space. Another possible explanation of these results is
a mutation in SIRT1 among the IPF group in a way that causes enhanced SIRT1 protein secretion during
PBMC stress.

Our study has several strengths and limitations. We used a rather small cohort of IPF patients. However, one
has to take into account that IPF represents a rare interstitial lung disease with an annual incidence of 10
per 100,000 people [21]. Additionally, IPF has a poor prognosis, with a mean survival of 2.5-5 years, so the
pool of patients is rather small. One further limitation is the fact that patients were not longitudinally
assessed for potential differences in SIRT1 and/or TGF-B1 levels.

Conclusions

Idiopathic pulmonary fibrosis is a fatal age-related disease with an unknown etiology and without any
effective medical treatment available. Most patients experience a respiratory decline with resulting
respiratory failure and death within two to three years of diagnosis, and the incidence of IPF continues to
rise. Consequently, it is important to investigate molecules with a possible role in IPF. We compared the
concentration of SIRT1 in plasma, PBMC pellets, and supernatant of PBMCs after their culture in media
with and without the addition of human serum. We found significantly reduced SIRT1 in the supernatant of
PBMCs of IPF patients in comparison with the healthy group, while a lower concentration of SIRT1 in "no
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serum" supernatant was predictive of IPF. We also evaluated TGF-B1 concentration in plasma and we found
it higher in the IPF group. Our findings support the possible implication of SIRT in IPF pathogenesis and/or
diagnosis. The aforementioned observations need further confirmation with future studies.

Additional Information
Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. University Hospital of
Larissa ethics committee issued approval 4588-31/1/2020. Animal subjects: All authors have confirmed that
this study did not involve animal subjects or tissue. Conflicts of interest: In compliance with the ICMJE
uniform disclosure form, all authors declare the following: Payment/services info: This work was
supported by a grant from the Hellenic Thoracic Society to FM and ZD. The funders of the study had no role
in study design, data collection, data analysis, decision to publish, data interpretation, or the preparation of
the manuscript. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

Acknowledgements

The data that support the findings of this study are available on request. The data are not publicly available
due to restrictions related to the privacy of research participants.

References

1. American Thoracic Society: Idiopathic pulmonary fibrosis: diagnosis and treatment. International
consensus statement. American Thoracic Society (ATS), and the European Respiratory Society (ERS). Am ]
Respir Crit Care Med. 2000, 161:646-64. 10.1164/ajrcem.161.2.ats3-00

2. Mazumder S, Barman M, Bandyopadhyay U, Bindu S: Sirtuins as endogenous regulators of lung fibrosis: A
current perspective. Life Sci. 2020, 258:118201. 10.1016/j.1fs.2020.118201

3. Orbach H, Karlinskaya M, Fruchter O: Idiopathic pulmonary fibrosis. N Engl ] Med. 2018, 379:796.
10.1056/NEJMc1807508

4. Hinz B, Phan SH, Thannickal VJ, Galli A, Bochaton-Piallat ML, Gabbiani G: The myofibroblast: one function,
multiple origins. Am J Pathol. 2007, 170:1807-16. 10.2353/ajpath.2007.070112

5. Hinz B, Phan SH, Thannickal V], et al.: Recent developments in myofibroblast biology: paradigms for
connective tissue remodeling. Am ] Pathol. 2012, 180:1340-55. 10.1016/j.ajpath.2012.02.004

6. Chapman HA: Disorders of lung matrix remodeling. ] Clin Invest. 2004, 113:148-57. 10.1172/]C120729

7.  Wynn TA: Integrating mechanisms of pulmonary fibrosis. ] Exp Med. 2011, 208:1339-50.
10.1084/jem.20110551

8. ContiV, Corbi G, Manzo V, et al.: Sirtl activity in peripheral blood mononuclear cells correlates with altered
lung function in patients with chronic obstructive pulmonary disease. Oxid Med Cell Longev. 2018,
2018:9391261. 10.1155/2018/9391261

9. RongL, Wu], Wang W, Zhao RP, Xu XW, Hu D: Sirt 1 activator attenuates the bleomycin-induced lung
fibrosis in mice via inhibiting epithelial-to-mesenchymal transition (EMT). Eur Rev Med Pharmacol Sci.
2016, 20:2144-2150.

10. Kumar R, Mohan N, Upadhyay AD, et al.: Identification of serum sirtuins as novel noninvasive protein
markers for frailty. Aging Cell. 2014, 13:975-80. 10.1111/acel.12260

11. Salminen A, Kaarniranta K, Kauppinen A: Crosstalk between oxidative stress and sirt1: impact on the aging
process. Int ] Mol Sci. 2013, 14:3834-59. 10.3390/ijms14023834

12.  Elibol B, Kilic U: High levels of sirt1 expression as a protective mechanism against disease-related
conditions. Front Endocrinol (Lausanne). 2018, 9:614. 10.3389/fendo.2018.00614

13.  Han XR, Cen L], Pan CX, et al.: Decreased systemic and airway Sirtuin 1 expression in adults with
bronchiectasis. Front Med (Lausanne). 2021, 8:768770. 10.3389/fmed.2021.768770

14. ZhangY, Huang W, Zheng Z, et al.: Cigarette smoke-inactivated SIRT1 promotes autophagy-dependent
senescence of alveolar epithelial type 2 cells to induce pulmonary fibrosis. Free Radic Biol Med. 2021,
166:116-27. 10.1016/j.freeradbiomed.2021.02.013

15. ChuH, Jiang S, Liu Q, et al.: Sirtuinl protects against systemic sclerosis-related pulmonary fibrosis by
decreasing proinflammatory and profibrotic processes. Am ] Respir Cell Mol Biol. 2018, 58:28-39.
10.1165/rcmb.2016-01920C

16. Konikov-Rozenman J, Breuer R, Kaminski N, Wallach-Dayan SB: CMH-small molecule docks into sirt1,
elicits human ipf-lung fibroblast cell death, inhibits Ku70-deacetylation, flip and experimental pulmonary
fibrosis. Biomolecules. 2020, 10: 10.3390/biom 10070997

17.  Qian W, Cai X, Qian Q: Sirtl antisense long non-coding RNA attenuates pulmonary fibrosis through sirt1-
mediated epithelial-mesenchymal transition. Aging (Albany NY). 2020, 12:4322-36. 10.18632/aging.102882

18.  Shaikh SB, Prabhu A, Bhandary YP: Targeting anti-aging protein sirtuin (Sirt) in the diagnosis of idiopathic
pulmonary fibrosis. ] Cell Biochem. 2018, 10.1002/jcb.28033

19. YeZ,HuY: TGF-B1: gentlemanly orchestrator in idiopathic pulmonary fibrosis (Review). Int ] Mol Med.
2021, 48:10.3892/ijmm.2021.4965

20. WeiP, Xie Y, Abel PW, et al.: Transforming growth factor (TGF)-B1-induced miR-133a inhibits
myofibroblast differentiation and pulmonary fibrosis. Cell Death Dis. 2019, 10:670. 10.1038/s41419-019-
1873-x

21. Sauleda ], Nufiez B, Sala E, Soriano JB: Idiopathic pulmonary fibrosis: epidemiology, natural history,

2022 Deskata et al. Cureus 14(10): €e30862. DOI 10.7759/cureus.30862 60f7


https://dx.doi.org/10.1164/ajrccm.161.2.ats3-00
https://dx.doi.org/10.1164/ajrccm.161.2.ats3-00
https://dx.doi.org/10.1016/j.lfs.2020.118201
https://dx.doi.org/10.1016/j.lfs.2020.118201
https://dx.doi.org/10.1056/NEJMc1807508
https://dx.doi.org/10.1056/NEJMc1807508
https://dx.doi.org/10.2353/ajpath.2007.070112
https://dx.doi.org/10.2353/ajpath.2007.070112
https://dx.doi.org/10.1016/j.ajpath.2012.02.004
https://dx.doi.org/10.1016/j.ajpath.2012.02.004
https://dx.doi.org/10.1172/JCI20729
https://dx.doi.org/10.1172/JCI20729
https://dx.doi.org/10.1084/jem.20110551
https://dx.doi.org/10.1084/jem.20110551
https://dx.doi.org/10.1155/2018/9391261
https://dx.doi.org/10.1155/2018/9391261
https://www.europeanreview.org/article/10840
https://dx.doi.org/10.1111/acel.12260
https://dx.doi.org/10.1111/acel.12260
https://dx.doi.org/10.3390/ijms14023834
https://dx.doi.org/10.3390/ijms14023834
https://dx.doi.org/10.3389/fendo.2018.00614
https://dx.doi.org/10.3389/fendo.2018.00614
https://dx.doi.org/10.3389/fmed.2021.768770
https://dx.doi.org/10.3389/fmed.2021.768770
https://dx.doi.org/10.1016/j.freeradbiomed.2021.02.013
https://dx.doi.org/10.1016/j.freeradbiomed.2021.02.013
https://dx.doi.org/10.1165/rcmb.2016-0192OC
https://dx.doi.org/10.1165/rcmb.2016-0192OC
https://dx.doi.org/10.3390/biom10070997
https://dx.doi.org/10.3390/biom10070997
https://dx.doi.org/10.18632/aging.102882
https://dx.doi.org/10.18632/aging.102882
https://dx.doi.org/10.1002/jcb.28033
https://dx.doi.org/10.1002/jcb.28033
https://dx.doi.org/10.3892/ijmm.2021.4965
https://dx.doi.org/10.3892/ijmm.2021.4965
https://dx.doi.org/10.1038/s41419-019-1873-x
https://dx.doi.org/10.1038/s41419-019-1873-x
https://dx.doi.org/10.3390/medsci6040110

Cureus

phenotypes. Med Sci (Basel). 2018, 6:10.3390/medsci6040110

2022 Deskata et al. Cureus 14(10): e30862. DOI 10.7759/cureus.30862 7of7


https://dx.doi.org/10.3390/medsci6040110

	Evaluation of Sirtuin 1 Levels in Peripheral Blood Mononuclear Cells of Patients With Idiopathic Pulmonary Fibrosis
	Abstract
	Introduction
	Materials And Methods
	Study population
	Whole blood processing and PBMCs isolation
	PBMCs culture
	TGFβ1 and SIRT1 measurement
	Statistical analysis

	Results
	TABLE 1: Demographic and clinical characteristics of the study population.
	FIGURE 1: SIRT1 concentrations in A: PBMCs lysates, B: supernatant from 10% PBMCs culture, C: no serum supernatant PBMCs culture.
	TABLE 2: SIRT1 concentration in plasma, serum, and no serum supernatant and PBMCs’ pellets in controls and IPF patients.
	FIGURE 2: The older age and the lower SIRT1 concentration in “no serum” supernatant increase the possibility that the patient belongs to the IPF group in our sample.

	Discussion
	Conclusions
	Additional Information
	Disclosures
	Acknowledgements

	References


