


Effect of hypoxia preconditioned AD-MSC-CM on acute pancreatitis
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Figure 5. CM and HCM injections attenuate acinar cell vacuolization and
decrease the leukocyte infiltration in the pancreatic tissue of AP mice (i-
I). Cerulein significantly leads to tissue injury and leukocyte infiltration
in pancreatic tissue of AP mice (g, h) compared to the Normal group (a,
b). Hematoxylin and eosin (H&E) staining was used for histopathological
evaluations using the optical microscope at 100X and 400X. The results
of microscopic examination are reported as a percentage of acinar cell
vacuolization (m), leukocyte infiltration (n), acinar cell necrosis, edema and
hemorrhage (Figures S1-S3). One-way ANOVA test was used for comparing
differences between experimental groups. *P < 0.05, **P < 0.01, ***P <
0.001. Abbreviations: AP: acute pancreatitis, CM: adipose-derived MSC
conditioned medium, HCM: hypoxia preconditioned adipose-derived MSC
conditioned medium.

expression of this pro-inflammatory cytokine compared
to the AP group (Figure 6M). CM and HCM injection to
the Normal mice did not significantly affect the increase
or decrease of IL-6 expression (Figure 6C-F).

Numerous animal models of AP have been generated to
study pathogenic mechanisms and investigate therapeutic
approaches in AP. Experimental AP has been created by
cerulein, sodium taurocholate (Na TCA), L-arginine,
choline-deficient diet and autoimmune pancreatitis
models. Cerulein-induced experimental AP is the most
frequently used AP model, and is similar to human
disease.” ** In the present study, we utilize the cerulein-
induced model to evaluate the ability of CM and HCM
in the treatment of AP. Cerulein induces high levels of
reactive oxygen species and cytokines production, such
as IL-6 in acinar cells by NF-KB stimulation.** Previous
studies showed that there is a positive correlation between
levels of IL-6 and severity of AP.*** In our AP model,
immunohistochemical results demonstrate significant
reduction in expression of IL-6 after treatment with CM
and HCM (Figure 6). In agreement with the current study,
Tu et al demonstrated that MSCs with anti-inflammatory

Figure 6. CM and HCM injections reduce the expression of IL-6 in the
parenchyma areas in the pancreatic tissues of AP mice (i-) compared to the AP
group (g, h). CM and HCM injection to the Normal mice does not significantly
affect the increase or decrease of IL-6 expression (a-f). Inmunohistochemical
(IHO) staining was used for IL-6 expression examination after the treatment.
The samples were examined using the optical microscope at 100X and
400X. The results of six sections per tissue and seven animals per group
were analyzed by Image ] Software (m). One-way ANOVA test was used for
comparing differences between experimental groups. *P < 0.05, **P < 0.01,
#**p < 0.001. Abbreviations: AP: acute pancreatitis, CM: adipose-derived
MSC conditioned medium, HCM: hypoxia preconditioned adipose-derived
MSC conditioned medium.

effects can mitigate severe AP in rats via decreasing the
expression of inflammatory cytokines, like IL-6.%

Effect of CM and HCM on MPO enzyme activity
Cerulein regulates infiltration, while inflammatory cell
activation mainly affects innate immune cells, such as
neutrophils within the pancreatic tissue.®® MPO is one
of the principal enzymes in the azurophilic granules of
leukocytes, especially neutrophils. Therefore, evaluation
of MPO enzyme level shows the presence and activity
of neutrophils within the inflamed tissue.® As shown in
Figure 7, the levels of MPO enzyme were significantly
increased in the pancreas of AP mice compared to the
Normal mice (P < 0.01). Mice that were treated with HCM
demonstrate significantly reduced levels of MPO enzyme
compared to the AP group (P < 0.05). But, there was no
significant difference in the MPO levels after treatment
with CM.

Several studies demonstrated that cerulein regulates
infiltration and activation of inflammatory cells—mainly
innate immune cells—within the pancreatic tissue via
upregulation of intercellular adhesion molecule-1 in
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Figure 7. Mice treated with HCM demonstrate significantly reduced levels
of MPO enzyme compared to the AP group. However, there is no significant
difference in the MPO levels after treatment with CM. MPO enzyme activity
was measured by the MPO assay kit and OD measurements were recorded
at 450 nm. The results are reported as the OD/mg tissue. Data is expressed as
mean = SEM (n=7). One-way ANOVA test was used for comparing differences
between experimental groups. *P < 0.05, **P < 0.01. Abbreviations: AP:
acute pancreatitis, CM: adipose-derived MSC conditioned medium, HCM:
hypoxia preconditioned adipose-derived MSC conditioned medium, MPO:
myeloperoxidase, OD: optical density.

pancreatic acinar cells surface.” Neutrophils and MPO
within their azurophilic granules play an important role in
the immunopathogenesis of AP.4”%!41> Qur investigation
presents for the first time that intraperitoneal injection of
HCM, unlike CM, can decrease the MPO enzyme level in
AP mice (Figure 7).

Previous in vivo studies demonstrated that hypoxic
preconditioning of MSCs can promote their anti-
inflammatory and regenerative effects in some
experimental animal models.?®*>*** However, our in vivo
findings revealed that there was no significant difference
between the effect of CM and HCM on serum amylase
and lipase levels, pathological changes, IL-6 expression or
MPO enzyme level in the cerulein-induced AP (Figures
4-7). We used a single dose of CM and HCM in the current
study. Some previous studies demonstrated that repeated
doses of MSCs-derived CM are more effective compared
to the single dose,” so future investigations involving a
dose-dependent manner can be helpful for understanding
this issue in the AP animal models. In addition to assay
total protein concentration, specific protein assay and
factor discovery in the HCM can be the next step for
evaluating the HCM effects in the immunopathogenesis
of AP. Intravenous versus intraperitoneal injection of CM
and HCM may also have different effects in the outcome
of AP. Finally, use of different animal models of AP will
provide additional insights into the effects of CM and
HCM in the therapy of AP.

Conclusion

In brief, we showed that injection of CM of MSCs and
HP-MSCs attenuates AP and reduces inflammation in
cerulein-induced AP in mice. Therefore, use of CM and
HCM can be considered as a cell-free treatment in the

future studies in this field.
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