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) Background

Obese patients with insulin resistance (IR) and
chronic inflammation in white adipose tissue
(WAT) have a high risk of developing NASH.
The C-C chemokine receptor type 2 (CCR2)
has a crucial role in macrophage infiltration In
WAT and liver, thereby contributing to chronic
iInflammation and IR.

> Aim

We examined whether intervention with
propagermanium, an inhibitor of CCR2, would
attenuate: a) IR and WAT inflammation,

b) NASH development.
To mimic the situation In patients, mice with
established obesity, IR and WAT inflammation
were subjected to treatment.

> Methods

Experiment 1.

Male C57BL/6J mice on a high-fat diet (HFD)
for 0,6,12 or 24 weeks to determine IR
development and WAT inflammation for
defining optimal time points for intervention with
propagermanium. IR was assessed by
hyperinsulinemic-euglycemic clamp.

Experiment 2:

Male C57BL/6J were fed a chow diet or HFD
for 24 weeks. The intervention groups were
pretreated with a HFD and then treated with
CCR2 inhibitor propagermanium (0.05% w/w)
after 6 weeks (early intervention) or 12 weeks
(late intervention). NASH development was
examined after a total of 24 weeks of diet
feeding.

IR in WAT precedes hepatic IR and NASH
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Glucose infusion rate was markedly
lowered already after 6 weeks of

HFD feeding, indicating
development of whole body IR.
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(A) Glucose uptake by WAT was already lowered after 6
weeks of HFD, indicating IR development in WAT.

(B) Hepatic glucose production was suppressed until 12

weeks, but insulins’ inhibitory effect became weaker

after 24 weeks of HFD and hepatic IR developed.
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Similar to WAT, hepatic IR
coincided with Iinflammation
observed after 24 weeks of HFD
feeding.

Propagermanium intervention attenuates NASH
development
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(A) Lobular inflammation strongly correlated with the
Quantification of inflammatory cell ratio of M1/M2 macrophage markers. M1/M2 ratio
aggregates revealed that lobular was determined by gene expression of CD11c
inflammation tended to be reduced (pro-inflammatory, M1) and Arg1 (anti-
by early propagermanium inflammatory, M2). |
intervention. (B) Propagermanium reduces M1/M2 ratio,
suggesting lowering of pro-inflammatory M1
macrophages.
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Propagermanium intervention improves IR and
WAT inflammation independent of obesity
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Intervention groups.

Early propagermanium treatment significantly
reduced gene expression of pro-inflammatory
markers MCP-1 and CD11c in WAT, indicating
reduced WAT inflammation.

> Conclusions

» Early risk factors of NASH, I.e. IR and WAT Iinflammation,
can be reduced by propagermanium independently of
obesity.

> Propagermanium can attenuate NASH development.

» Early propagermanium intervention was more effective to
Improve IR, WAT inflammation and NASH development.

> Therapeutic Interventions directed at the MCP-1/CCR2
pathway should be Initiated early to significantly attenuate
NASH development.

> A.vandenHoek@tno.nl | www.tno.nl



