@ Orthopaedic Surgery

School of Medicine

ot of Vo Heal Effects of Glucose and Insulin Levels on Intervertebral Disc Metabolic

Responses In an in vitro Rat Tail Model
Kluge MC, Stoker AM, LePage EC, Fletcher EA, Sivapiromrat A, Lambrechts MJ, Choma TJ, Cook JL

Thompson Laboratory for Regenerative Orthopaedics, University of Missouri, Columbia, MO
www.thompsonlab.missouri.edu

Introduction and Purpose Resuits

* Intervertebral disc (IVD) degeneration Is associated Effects of Glucose Levels on Metabolic Responses
with debilitating neck and low back pain, and thereis = IL-6 MIP-1a IL-10 MCP-1
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 The metabolic effects of diabetes, and varying levels of - . . R _ o . < N . i . -
glucose and insulin, on the IVD have not been : o 2 3 o 2 : o 2 : o 5
eStabIIShed B HG-LI ® HG-NI ¥ LG-LI "/ LG-NI B HG-LI ® HG-NI ¥ LG-LI "/ LG-NI B HG-LI ® HG-NI ¥ LG-LI " LG-NI B HG-LI ® HG-NI ¥ LG-LI " LG-NI
» This study was designed to characterize the metabolic erowe — I - i — || "o roR
responses of IVDs varying concentrations of glucose = = — ] " — — j - — I}
and Insulin using a rat taill whole organ IVD culture E — B — D
20 2 | — 2000 )
mOdeI n L _ .. . 10 E : on _ 1 iEE - :‘IT _iv_‘ 1000 .* ** . L
B HG-LI ® HG-NI & LG-LI ™ LG-NI B HG-LI ® HG-NI & LG-LI ™ LG-NI B HG-LI ® HG-NI & LG-LI ™ LG-NI B HG-LI ® HG-NI & LG-LI ™ LG-NI

The HG-LI group produced significantly higher levels of IL-13 (days 3-6), PGE2 (days 3-12), and IL-6 (days 9-12), and significantly lower levels of IL-13 (days 9-12), MIP-

m la (day 12), IL-10 (days 9-12), GRO/KC (days 9-12), and NO (Day 12), compared to the LG-LI during culture.

° IVDS cu |tu red in IOW inSU | | N COnd itiOnS W| ” « The HG-NI group produced significantly higher levels of PGE2 (day 9), and significantly lower levels of IL-13 (days 6-12), PGE2 (day 3), MIP-1a (day 3-12), IL-6 (days 3-

_ o _ 12), IL-10 (days 6-12), MCP-1 (day 3-12), GRO/KC (days 3-12) and NO (days 3-12) compared to the LG-NI group during culture.
produce significantly higher levels of pro- _ .
Effects of Insulin Levels on Metabolic Responses

Inflammatory biomarkers compared to IVDs Lo VIP-10 110 MCP-1
cultured in normal insulin conditions = .
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The HG-LI group produced significantly higher levels of IL-13 (Days 3-6), PGE2 (days 3-6), MIP-1a (day 3), IL-6 (days 3-6), GRO/KC (days 3-6), and significantly lower
levels of NO (days 3-6), compared to the HG-NI group during culture.

« The LG-LIgroup produced significantly higher levels of IL-6 (day 9), MCP-1 (day 9), and NO (day 12), and significantly lower levels of IL-13 (day 6), PGE2 (day 12), and IL-
HG-LI .
10 (day 6), compared to the LG-NI group during culture.
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1) With IACUC approval (ACUC#9435), tails were collected o o , o Al

from skeletally mature Sprague Dawley rats (n=6) ? : /. no Tl % oo .
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euthanatized for reasons unrelated to this study. . . B R o o . ) N B P - s -
2) IVD whole organ explants (n=24) were created and were ’ o i 3 T 2 : T 2 3 ¢ 2
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on media insulin (1 pg/ml low insulin [LI] or 10 pg/ml Gro\KC IL-13 NO PGE2

normal insulin [NI]) or glucose (4500 pug/ml high glucose || = . _ 2= . T _

40 1 n

[HG], or 1000 ug/ml low glucose [LG]) concentration.
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B HG-LI ® HG-NI & LG-LI ™ LG-NI B HG-LI ® HG-NI ¥ LG-LI ™ LG-NI B HG-LI ® HG-NI ¥ LG-LI ™ LG-NI B HG-LI ® HG-NI ¥ LG-LI ™ LG-NI

—_ « The LG-LI group had significantly higher production of MIP-1a (days 3-12), IL-13 (days 9 and 12), IL-6 (days 3-9), IL-10 (day 12), GROKC (days 3, 9, 12), MCP-1 (day 9),

< S ' - and NO (days 6 and 12) compared to the HG-NI group.

The LG-NI group had significantly higher production of MCP-1 (day 3), IL-10 (days 6-12), IL-13 (days 9 and 12), IL-6 (day 12), and GRO\KC (day 12), and significantly lower
production of IL-13 (day 3) and PGE2 (days 6 and 9), compared to the HG-LI group.

3) Explants were cultured for 12 days with media changed

and collected on day 3, 6, 9, and 12 for biomarker —
analysis Conclusions

4) Media were analyzed for concentrations of NO, PGEZ2, . : g : : o
MIP-1a. IL-6. IL-10, MCP-1. GRO-KC. and IL-13. The data_from this stud_y |nd_|cate that inflammatory metabolic responses of IVDs are sensitive to
5) A Kruskal Wallace with post-hoc analysis and Bonferroni changes In glucose and insulin levels | | |
correction were used to determine significant differences * A low-glucose environment appears to be more pro-inflammatory than a high-glucose environment,
between groups at each time point with significance set and low Insulin conditions appears to exacerbate the effects of glucose concentration
at p<0.05.  These results suggest that insulin and glucose levels may play direct roles in exacerbating the
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