
Methods	
Human	 RPTEC-TERT1	 cells	 were	 seeded	 at	 a	 pre-
op:mized	 density	 to	 generate	 stable	 confluent	
monolayers	during	12-day	culture.	Media	containing	
control	 levels	 of	 D-glucose	 (5mM),	 High	 levels	
(30mM)	 D-Glucose	 or	 high	 levels	 of	 D-mannitol	
(5mM	 D-glucose+25mM	 D-Mannitol	 (osmo:c	
control))	 was	 added	 for	 a	 further	 5	 days	 (with	
exchanges	 on	 day	 3)	 following	 which	 supernatants	
and	 cells	 were	 collected	 for	 analysis	 by	 ELISA	 (for	
IL-6,	IL-8,	MCP-1	and	NGAL),	and	flow	cytometry	(for	
cell	death	by	Propidium	Iodide	staining)	respec:vely.	
Cell	pellets	were	also	harvested	 for	protein	analysis	
by	Western	Blot		(for	total	and	phosphorylated	levels	
of	 P65	 NF-kB,	 P38	MAP	 Kinase,	 ERK1/2,	 PKC-α	 and	
STAT-1,	 and	 also	 for	 PPAR-γ,	 β-ac:n,	 GAPDH	 and	
Lamin	 B1).	 Human	 RPTEC/TERT1	 cells	 were	 also	
seeded,	 like	 above,	 with	 the	 addi:on	 of	 cells	
s:mulated	with	1ng/ml	IL-1β	for	the	final	two	days.		

	

	

Introduc:on	
Diabe:c	Kidney	Disease	(DKD)	is	the	leading	cause	of	
end-stage	 renal	 disease	 (ESRD)	 worldwide1.	 This	 is	
caused	 by	 Type	 I/II	 diabetes.	 In	 2000,	 ~171	million	
people	 worldwide	 were	 diagnosed	 with	 diabetes	
mellitus2.	 This	 figure	 has	 doubled	 in	 just	 over	 a	
decade	 to	 346	 million.	 In	 terms	 of	 ESRD,	 DKD	
pa:ents	have	a	20%	mortality	rate	per	year3.		
In	a	diabe:c	environment,	hyperglycaemia,	 reac:ve	
oxygen	 species	 (ROS),	 advanced	 glyca:on	 end	
products	(AGEs)	and	angiotensin-II	contribute	to	the	
ac:va:on	 of	 undesirable	 transcrip:on	 factors,	
growth	 factors,	 inflammatory	 cytokines	 and	
chemokines.	Although	DKD	is	ofen	viewed	as	being	
driven	by	glomerular	injury,	direct	pro-inflammatory	
and	pro-fibro:c	effects	of	prolonged	hyperglycaemia	
on	renal	proximal	tubular	epithelial	cells	(RPTEC)	also	
play	 an	 important	 pathogenic	 role4.	 Bone	 marrow	
derived	mesenchymal	stem	cells	(MSCs)	have	shown	
promise	 as	 therapeu:c	 modulators	 of	 the	
inflammatory	components	of	DKD	pathogenesis5.	
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Conclusion	
ü  Five	 days	 exposure	 to	 high	 glucose	 did	 not	 change	

RPTEC-TERT1	cell	morphology	and	viability	
ü  Exposure	 to	 high	 glucose	 for	 96	 hours	 or	 more	

resulted	 in	significant	eleva:ons	 in	the	 levels	of	 IL-8.	
MCP-1,	NGAL	and	 IL-6	 levels	were	elevated	 from	80	
hours	exposure	

ü  Western	blot	analysis	of	high	glucose	treated	RPTEC-
TERT1	 cells	 were	 op:mised	 for	 future	 :mepoint	
analysis		
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Future	Work	
1.  Protein	analysis	of	ac:vated	pro-inflammatory	pathway	

of	 RPTEC/TERT1	with	 high	 glucose	 at	 :mepoints	 24h,	
48h,	72h	and	96h	

2.  Protein	analysis	of	the	modula:on	of	pro-inflammatory	
pathways	 in	 high-glucose	 exposed	 RPTEC/TERT1	 cells	
(at	 :mepoints	 24h,	 48h,	 72h	 and	 96h)	 when	 treated	
with	hBM-MSCs	(Fig.	5)	

Figure	2(A)	RPTEC-TERT1	cells	
were	 treated	with	D-glucose/
D-mannitol	 for	 5	 days	 at	 day	
12	of	culture.	On	day	16,	cells	
and	 supe rna t an t	 we re	
collected	 (B)	 Morphology	 of	
RPTEC-TERT1	 cells	 during	 12	
day	 incuba:on.	 An	 epithelial	
cell,	 cobblestone-morphology	
of	 RPTEC-TERT1	 cells	 can	 be	
seen	on	days	7,	 9	 and	12.	By	
day	12,	a	stable	monolayer	of	
cells	 are	 formed	 (C)	 RPTEC-
TERT1	 cells	 treated	 with	 or	
without	 D-glucose	 or	 D-
mannitol	 at	 day	 13,	 14,	 15	
and	 16.	 RPTEC-TERT1	 cell	
morphology	 was	 unchanged	
when	 treated	 with	 high	
glucose.		

Figure	 4	 (A)	 Timeline	 of	 RPTEC-TERT1	 culture	 and	 treatment	 with	 high	
glucose	 (B)	Effect	of	high	glucose	on	cytokine	produc:on	by	RPTEC-TERT1	
cells.	Significant	increase	in	IL-6,	MCP-1	and	NGAL	levels	at	80,	96,	104	and	
120hr	 and	 IL-8	 at	 96,	 104	 and	 120hr.	 High	 glucose	 RPTEC-TERT1	 cell	
secre:on	was	compared	to	normal	glucose	and	mannitol	(n=4).	

Aims	
1.  To	 analyse	 the	 ac:va:on	 of	 pro-inflammatory	

pathways	in	RPTEC-TERT1	cells	 in	a	high	glucose	
environment	

2.  To	determine	whether	the	addi:on	of	BM-MSCs	
to	 high	 glucose	 treated	 RPTEC-TERT1	 cells	 can	
reduce	pro-inflammatory	pathway	ac:va:on	
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Figure	 3:	 Cell	 Death	 assay	 of	 RPTEC-TERT1	 stable	monolayer	 treated	 for	
final	 5	 days	 with	 30mM	 of	 D-glucose	 (high	 glucose)	 or	 5mM	D-glucose+	
25mM	D-mannitol	 (high	mannitol)	 (n=2)	(Fig.2A)	using	flow	cytometry	(A)	
Ga:ng	 strategy;	 (B)	 Bar	 chart	 represented	 no	 addi:onal	 cell	 death	 by	
trea:ng	with	either	high	glucose	or	high	mannitol.		
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Figure	 5	 (A)	 Timeline	 for	 treatment	 of	 high	 glucose	 RPTECs	 with	 IL-1β	
s:mula:on	 (B)	 Op:miza:on	 of	 western	 blot	 analysis	 for	 high	 glucose	
treated	 RPTEC-TERT1	 cells	 (C)	 Densitometry	 analysis	 of	 op:mised	 blots	
using	ImageJ	sofware	(n=2)	

Protein	 Analysis	 of	 RPTEC-TERT1	 cells	 in	 High	 Glucose,	
sDmulated	with	IL-1β	

RPTEC-TERT1	Cell	Culture	and	Treatment	Timeline	

Figure	6:	RPTEC/TERT1	cells	will	be	seeded	at	27500/cm2	and	cultured	for	
12	 days.	 Cells	will	 then	 be	 treated	with	 25mM	D-glucose/D-mannitol	 for	
further	 5	 days.	 At	 day	 15,	 BM-MSCs	 grown	 for	 3	 days	 separately	 in	 the	
transwell	inserts,	will	be	placed	on	top	of	the	RPTECs	and	cultured	for	two	
days.	On	day	17,	cell	pellets	and	supernatant	will	be	collected.	

Hypothesis	
1.  RPTEC-TERT1	 cells	 in	 high	 glucose	 will	 have	 an	

increase	 in	 pro-inflammatory	 pathways	 leading	 to	
progression	of	DKD	

2.  BM-MSCs	 will	 modulate	 the	 level	 of	 pro-
inflammatory	 pathway	 ac:va:on	 in	 high	 glucose	
RPTEC-TERT1	cells	

Viability	of	High	Glucose	treated	RPTEC-TERT1	Cells	
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