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Abstract
Activation ofthe heterotrimeric enereggensing kinasAMP-activated protein kinasé&MPK)
has been reported to improve experimental diabetic kidney diseasxaeaed the effect of

type ldiabetes irwild type (WT)mice and mice lacking the f1 subunit of AMPK (AMPK Bl'/'
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mice), which have reduced AMPK activity in kidneys and other organs. Diabetes wasdnduce
using streptozotocin (STZ) and the animals followed for 4 wedserglycaemia was more
severe in diabetic AMPK B17" mice, despite the absence of alifferencein serum levels of
insulin, adiponectin and leptin. There was no change in AMPK activity in the kidneys didiabe
WT mice byAMPK activity assayor phosphorylation of dier theaT172 activation site on the

o catalytic subunit of AMPK or the AMPK specific phosphosite S79 on acetyl CoA cddsexy
1 (ACCY).'Phosphorylation of the inhifory aS485 site on the subunit of AMPK was

significantly increased in the WT diabetic mice compared tediabetic controlsDespite
increased plasma glucose levielshe diabetic AMPK B17 mice, there were fewer
myofibroblastsiin the kidneysmpared to diabetic WT mice, as evidenced by reduced a-smooth
muscle actifa*SMA) protein by Western blot, mMRNA by qRAGR, and fewer a-SMA positive
cells by immunohistochemical stainimgbuminuria was also reduced in tAMPK [31"' mice.

In contrast to previous studies, therefore, myofibroblagre reduceth the kidneys oAMPK

17 diabetic.micecompared to diabetic Whice, despite increased cirating glucose,

suggestinghatAMPK can worsemenal fibrosisn type ldiabetes

Keywords: AMPK, diabetes, myofibroblagtrosis

| ntroduction

Diabetic kidney disease (DKD) is the leading cause ofstage renal failure worldwide
(Svenssonet al., 2003) The cellular energy sens@iMP-activated protein kinas&MPK), is

an important therapeutic target in the management of diabetes and other metstalersisuch
as obesity and fatty liver disea@oyle, et al., 2010, Zhanget al., 2009). Activation of AMPK
by metformin isimportant for the antiliabetic and other metabolic benefits of this commonly

used treatment for type Il diabei@hou, et al., 2001). Furthermore, direct activators of AMPK
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are currently being developed as potential therapeutics for patients with type Il diabetes and
metabolic disorder@Cool, et al., 2006, Zhang, Zhou and Li, 2009). In the kidney, AMPK has
been found to have a variety of important roles in physiology and pathophysiology, such as
regulation_of ion transport and podocyte functibiallows et al., 2010). Some investigators

have suggested that activation of AMPK in the kidney might be protective adinst t
development of diabetic kidney dised&éd, et al., 2010, Leeet al., 2007, Sharmaet al., 2008).
Consequety;it'has been suggested that AMPK activators might be useful in patients with type |
diabetes so"asto reduce progression of diabetic kidney disease.

AMPK is an'@py heterotrimer with multiple isoforms existing for each subunit (Hardie, 2018,
Steinberg and Kemp, 2009The B-subunit of AMPK, existing as f1 and 2 isoforms, has
regulatory-funections derived from its carbohydrate binding and suinbeiicting domains
(Iseli, et al=2005, Polekhinget al., 2003) Biological distinctions between 1 and 2 AMPK
heterotrimers include differences in subcellular localization and respimngkarmacolgical
AMPK activators (Sanzt al., 2013) While the kidney expresses both 1 and B2 subunits, we
have demonstrated that B1 is predominant with AMPK B17" mice having 84% reduced totehal
AMPK agtivity;smaking thesenice useful for studying AMPK in the kidney (Moust al .,
2012). In addition, wéave previously demonstrated that the al catalytic subunit is predominant
in mouse kidneys whereas complexes containing2hi@bunit contribute approximately 30% of
the enzymatic activityMount, et al, 2012).The aim of this present study was to determine the
role of AMPK; in particular th&MPK (1 subunit, in the early development of diabetic kidney

disease associated with type 1 diabetes.
Methods

Animal studies

All experiments were approved by the Austin Health Animal Ethics Commitigee | diabetes

was induced by using the low-dose mouse model of streptozotocin (STZ)-induced diabetic
nephropathy described by Tesch effasch and Allen, 20075 TZ selectively destroys the
insulin-producing beta islet cells of the pancreas and this model produces modest elavations i
albuminuria and serum creatinine and some oéd#réyhistological lesions associated with
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diabetic nephropathy (Tesch and Allen, 200)1PK Bl_/_ miceon a C57BL/6 background
have been previously describ@izamkaq et al., 2010).Theyare not diabetiand have no

physical phenotypeMale C57BL/6 mice (WT) and AMPK [31_/_ mice were given daily
intraperitoneal injections of 55mg/kg STZ, dissolved in sodium citrate buffer, aeksvof age

for 5 consecutive days. The day of the fifth injection is then day O for the subsequent studies
Plasma.glucose measurements were oldaiydail vein sampling at day 7 after the last
injection. Mice.with a plasma glucose level greater than 15mmol/L were regarded as diabetic.
The control groups received vehicle (sodium citrate buffer without STZ). Pigisicase levels

and body weights wermonitored weekly. The mice were maintained with diabetes foeksye
allowing sufficient time forany direct effect of the STZ on AMPK activity in the kidney to
resolve. Timed urine collections were performed using metabolic cages (§ troaisy 28. e
bleeding for plasma creatinine, insulin, leptin and adiponectin levels wereexbttiday 32 and
mice were sacrificed and kidneys harvested for further assessmigistdggy or homogenized
into lysates for protein and RNA. About 75% of male miceabee diabetic with this model.
Female mice are less susceptible to the development of diabetes with STZ and, therefore, were

not used.

Serum andwurine biochemistry

Urinary albumin excretion which was quantified as& albumin:creatinine raticiACR,
mg/mmol).drinary albumin was measured by an enzyme-linked immunosorbent aksa4) E
kit (Bethyl'Laboratories, Montgomery, TX), while plasma and urine cregticdncentration was
measured by HPLC as previously descrifiednn et al., 2004, Tikellis et al., 2008).
Commercial ELISA kits were used to measure Insulin (ALPCO Diagnostics, Salem, New
Hampshire, USA), adiponectin (Abnova, Taipei City, Taiwan), and leptin (R&Dragste
Sapphire Bioscience Ptyd.tWaterloo, NSW, Australia), according to the manufacturer’s

instructions:

AMPK activity assay

Kidney AMPK (al and a2) activity was measured by a SAMS (water soluble AMPactivated

protein kinase substratkinase activity assay, as previously desaiffdount et al., 2005).
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AMPK activity was also assessed using Western blots for phosphorylationauftitregtion site
T172 in theo subunit of AMPK and S79 in ACC1, which is a well-known substrate for AMPK.

Antibodies for Western blotting and immunohistochemistry

The following antibodies were used; anttMA (Sigma, mouse mAb), anti-E- cadherin

(Abcam, Rabbit-pelyclonal Ab), and arfitiactin (Cell Signaling Technology, rabbit mAb Clone
13E5). Antibodies against AMPK subunits, ACC1, and related phosphoantibodées ha
previously been describéBavies et al., 2014). The antfl rabbit mAb was from Epitomics.

Immunohistochemistry

Kidneys were perfusion fixed with 4% paraformaldehyde (BDH, Poole, UK), petessl
embedded.in paraffin. Four micrometre sections were cut on a rotary microtgenglex), and
immunohistochemistry perfored as previously described. Briefly, sections were dewaxed and
endogenous peroxidase activity inhibited using 3%@$ Non-specific binding was blocked

with 10% bovine serum albumin (BSA) before incubation overnight with monoclonal antibody
(mADb). Slides.were then incubated in secondary antibody conjugated to hostepaidixidase
(HRP) (DAKO:Corporation, Carpinteria, CA, USA). Slides were incubated wigraxidase
antiperoxidaserantibody and developed using liquid 3,3-diaminobenzidine (DAKO). Section

were counterstained using Harris’s haematoxylin and mounted in DePeX.

Western blotting analysis

Kidneys weressnap frozen in liquid nitrogen and lysates prepared, as previouslyedkesc
(Mountet-aly=2012) Western blots were then performed as we have previdashyribedin

blots forrAMPK; lysates werdérst immunoprecipitated with a mixture of atl and anti-a2
AMPK antibodies. For blots of other antigens cell lysates were run onPHNEE gels. Befly,
samples were separated by SBSGE and transferred to polyvinylidenedifluoride membrane
(ImmobilenP, Millipore, Bedford, MA). The membranes were blocked in 10% BSA and then
incubated in primary antibody. Optimal antibody concentration and duration of incubatien w
determined for each antibody. The membrane was incubated indéifjGgated secondary
antibody (Dako, Glostrup, Denmark). Antibody complexes were detected wHRIAQi

antibody conjugated with POD (horseradish peroxid@®eghe Diagnostics, Basil, Switzerland)
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followed by enhanced chemiluminescence with the Western Lightning System (PerkinElmer,
MA, USA). If the membrane was to be probed with another primary antibody, antibody bound t
the membrane was stripped by incubation in Reblot stripping solution (Chemicon, MA, USA
Quantification of Western blots was performed by densitometry with analsisig Image J
software (NIH, Bethesda, MD, USA).

Real time gRTPCR

Total RNA waspurified from whole mouse kidney or liver samples using Trizol reagent
(Invitrogen) in accordance with the manufacturer’s instructions. RNA quality amdityusas
determined uSing spectrophotometry and reverse transcribed using the BagityCeDNA
reverse transcription kit (Applied Biosystems, Foster City, CA, USA). Real time PCR using
primers for fibronectin (5’CGAGGTGACAGAGACCACAAST,
5'CTGGAGTCAAGCCAGACACART), collagen IV (5’ AAAGGGAGAAAGAGGCTTGC3;
5’CTCCCTEFEGTACCGTTGCAT3’), a-smooth muscle actin

(5)CAGGCATGGA TGGCA TCAA TCAC3'; 5’ACTCTAGCTGTGAAGTCAGTGTCGS3)

and housekeeping genes p-actin (5'CGGGATCCCCGCCCTAGGCACCAGGGTG 3;;
5’GGAATTAGGCTGGGGTGTTGAAGGTCTCAAA 3) and 18s

(5’ AGTCCCTGCCCTTTGTACACA 3'; 55 GATCCGAGGGCCTCACTAAAC 3’) was
performed on a Stragene MX3000 with the Solis Biodyne Evagreen master mix (Tartu,
Estonia) according to the manufacturer’s instructions. Primer efficiency was measured using
standard dilution and the Pfaffl method was used to calculate relative éopré&ssults were

expressedd@asfold expression relative to control WT mice.

Mouse embryofibroblasts

Mouse embryonic fibroblasts (MEFs) were isethfrom wildtype (WT) or AMPKp1floxed/p2
knockout miee"and maintained in culture as previously descfibedes,et al, 2014).

Statistics

Statistics were performed using Instat Version 3.05 (GraphPadSoftwar®i&o, CA, USA).

Data are presented as means x1 standard deviation. Multiple group means wered¢bmpa
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ANOVA followed by a poshoc test. Comparison of means from two groupspeaformed by

unpaired-test. P values <0.05 were considered significant.
Results

Physical and'biochemical effects of type 1 diabetes in AMPK B1WT and AMPK Bl'—/' mice

After one month of type | diabetes, body weights were significantly redndeathdiabetic WT
and diabetie,f17-mice compared with nediabetic control mice (FiglA). There was, however,
no difference in\kidney weight relative to body weight between any of the grbupse(data
not shown). Plasma glucose levels were significantiteased in diabetic AMPK Bl"' mice at
days 7, 14, 21 and 28 compared with diabetic WT mice (HYy.As expected diabetinanals
had lowerifistlin levels budespite the glucose difference, diabetic AMPK B17" mice had
similar serum insulin concentrahs compared withidbetic WT mice (Fig2A). Serum
adiponectin levels were indistinguishable between diabetic WT and diabetic AMPK p1”" mice
(Fig. 2B). ContrelAMPK B17 mice had reduceddgonectin levels compared with contWIT
mice (p<0.05) (Fig2B). Serum leptin was reduced in diabetic mice compared to controls
(p<0.00)butthere was no difference between diabetic WT and diabetic AMPK [31'/ “mice (Fig
20).

AMPK expression, phosphorylati@amd activityin kidneys from diabetic and nodiabeticWT
and AMPK:-Bdmice

There was ne,significant difference in expression of the al or a2 catalytic subunits between any
of the groups despite the absence détactable p subunit (Fig. 3A; densitometry not shown).
We have previously demonstrated thatrimtikidneys express both the B1 and B2 unit at levels
detectable by Western blot, but AMPK activity is reduced by 70% in AMPK B1” mice (Mount,
et al, 2012). Phosphorylation did aT172 site associated with AMPK activation was similar in
mice of all greups (Fig. 3A, BPhosphorylation of the aS485 site, which has been described as a
negativeregulatory sit¢Horman et al., 2006) wassignificanty increasd in diabetic WT mice
compared to control WT mice (p<0.05; Figh,X).

In the kidney lysates, control and diabetic WT mice did not have any significamfeciman
AMPK activity (Fig. 3D). As anticipated, AMPK Bl"‘ mice had significantly reduced AMPK
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activity compared with WT mice in both control (p<0.05) and diabetic (p<0.01) groups in the
kidney (Fig. 3D).

ACC expression and phosphorylation in kidneys from diabetic anddmametic WT and AMPK

81 mice

There was nedifference imtal ACC protein expressidirig. 4A; densitometry not shown
Phosphorylation of ACC at S79 was significantly reduced in both diabetic andiatmatic
AMPK Bl"' mice compared to diabetic and ndiabeic WT mice (p<0.01 and p<0.001,
respectively Fig. 4A, B). There was no difference between diabetic anddiahetic WT mice.

Creatinine clearance and urinary albumin excretion

There was no difference in creatinine clearance between any of the groups, although there was a
trend tohigherilevels in the diabetic WT mice comparathwmon-diabetic WT mice (Fig. A).

The urinaryralbumin/creatinine ratio (ACR), a measure of albumin excretitbwe iurine, was

increased inthe diabetic WT mice compai@dondiabetic WT mice (Fig. B). ACR was also
significantly lower in the diabetic AMPK B1” mice compared with WT diabetic mice (p<0.01).

Alpha smoeth'muscle actin (a-SMA) in control and diabetic WT an&MPK B17- mice

Characteristic histological changes of diabetic nephropathy were novethseeither the
diabetic WT or diabetic AMPK Bl"' mice due to thehort duration of diabetes. An early finding
in diabetic kidney disease with STaduced diabetic mice is increased numbers of
myofibroblasts(Li, et al., 2009).After four weeks of hyperglycaemiammunohistochemical
staining for myofibroblasts, detected 35 MA staining, waseducedn diabetic AMPK [31"'
mice relative to diabetic WT mid&ig. 6A). In control WT mouse kidneys, a-SMA was found
mainly in theblood vessels of control WT anse kidneys. In comparisanierditial staining for
a-SMA was reduceth kidneys from diabetic AMPK 17 mice and similar to kidneys fro non-
diabetic AMPK'B1"" mice (Fig 6A). Consistent with the immunohistochemistry, Western blot
analysis on kidneys from diabetic AMPK [31'/' mice demonstrated significantly less a-SMA than
diabetic WT mice (Fig6B), confirmed by densitometric alysis of Western blots (FigoC)
(p<0.05 relative to diabetic WT mice).dadherin was unchangééig. 6B).
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a-SMA mRNA expression in the kidney was significantly reduced in diabetic AMPK Bl'/' mice
comparedvith diabetic WT mice (Fig7A), consistent with the Western blot and
immunohistochemical data. Other markers of fibrosis in diabetic renal injury were also measured
by gRT-PCR, including collagen IV mRNA expression, which was significantly redurced i

diabetic AMPK. Bl”' mice compareavith diabetic WT miceKig. 7B). There was no change in
fibronectiny(Fig: 7Q.

AMPK and aSMA expression in mouse embryonic fibroblasts (MEFs)

The relationship between AMPK and aSMA expression was also examined in MEFs comparing
WT with AMPK$1floxed/p2 knockout mice, which have low to negligible levels of AMPK
expressia (Davies,et al, 2014). Consistent with the kidney findings, in AMPK deficient MEFs,
expression of aSMA was reduced to 34% of the levels seen in WT MEFs (Fig. 8A, B; p =

0.004), whereas Eadherin egression was unchanged (Fig.)8C

Discussion

In the present study, AMPK 1 mice had reducedtnalmyofibroblast formation in a murine
model ofearlytype 1 diabetic nephropathy. The apparent protective effect of AMPK B1
deficiency.-was.seen despite the presence of increased hyperglycaemia. This contrasts with
previousin vitro studies performed in tubular epithelial cells and fibroblasts shothiaiy
pharmacologicahctivation of AMPK reduces myofibroblast transformation associated with
TGFp1 signaling in vitro (Mishra et al., 2008, Thakuret al., 2015) In addition, other
investigators have correlated reduced renal AMPK activity withroggathy and shown that
AICAR, apharmacologial activator of AMPK, habeneficial effect®n the kidneys of diabetic
mice (Dugan.et.al., 2013). It was unexpected, therefore, to observe reduced renal myofibroblasts
expression‘in‘the diabetic AMP[]KI"‘ mice, consistent with a beneficial effect of AMPK
deficiency‘in‘this context. This could suggest a specific role foAMEBK (1 subunit in early

diabetickidney pathology in this model.

An invivo precedent for specific effects for individual AMPK subunits in renal fibredisund
in the unilateral ureteric obstruction (UUO) model of kidney fibrosis. Sevevapgrhave
reported that increased signaling through the AMPK pathway with AMPK amt$vsitich as
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AICAR and metformin waassociated with reducditbrosisin the UUO mode(Cavaglierj et
al., 2015, Chepet al., 2014) Despite thisabsence of the al subunit of AMPK in the UUO
modelhas been associated wrgduced fibrosigMia, et al., 2015). In contrasgbsence of the
a2 subunit increased fibrosi@iu, et al., 2015)suggestinghat activation of AMPK by drugs
reduces fibresisvhich is probably due to activation of AMPK complexes contaittieg.2

subunit.

Previous work from our laboratory has shown that, in the kidhe1 subunit of AMPK is
associated withya significant reduction in activity of heterotrimers containing the not the
a2 subunit (Mount, et al, 2012).Taken together, the data suggest that reduction in the renal

expression off AMPK alB1 complexes appears to protect against the development of fibrosis.

There was no change in AMPK activity detected by AMPK activity assagtmating
phosphorylation 0&T172 in the diabetic WT kidneys compared with non-diabetic WT kidneys.
These datareontrast tisose fromanother studyn type ldiabetic mic§Dugan,et al, 2013)that
demonstrated a reduction in AMPK activity determined by reduced phosphorylatidi 62.

We are unable to accouiatr the difference between the studiakhough the current work was
performed ata;significantly earlier stage after inductiodiaibetes, at 4 weeks compared with

24 weeksAMPK activity in the SAMSassay ould be affected by phosphorylation of the
inhibitory aS485 phosphosite in the o subunit (Horman.et al, 2006), whichwould decrease

AMPK activity=As outlined, phosphorylation of S485 in the a subunit was increaseth diabetic

WT mice incidentally confirming studies performed in cultured vascular smooth musisle cel

showing that hyperglycemia itself increases phosphorylatias485(Ning, et al., 2011).

Following STZtreatment, diabetic AMPIg1™ mice had significantly higher plasma glucose

levels but similar levels of insulin to diabetic WT mice. The difference is unlikely to be due to
greater insulin resistance, as Dzamko et al have previously described reduced insulin resistance
in AMPK [31"‘ mice (Dzamko,et al, 2010) An alternative explanation for the exaggerated
hyperglycaena seen in diabetic AMPK B17" mice isaltered cellular metabolism, with a shift to
increased gluconeogenesis and reduced glycolysis, consistent with known AMPHK biolog
(Hardie, 2018).
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In this study AMPK B1 subunit deficiency reduced myofibroblast accumulaiiothe diabetic
kidney, despite more severe hyperglycaeriiais indicates that thebsence of the f1 subunit of
AMPK, like absence fothe a1 but not the a2 subunit in the UUO model of renal fibrosis, is
associated with_reducéibrosis in the early stage of diabetic kidney disease. This may have
implications.fer the effect of novel AMPK activators that have been reported ¢éoshaceificity
for specific AMPKJ isoforms (Guigas and Viollet, 2016).
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Figure 1: Body weight and plasma glucose WT and AMPK B1-/- mice. (A) Weekly body weight (g) up to 28 days after diabetes induction. WT control n = 15, WT
diabetic n = 13;JAMPK B1/- control n =9, AMPK B1-/- diabetic n =8. **p<0.01 diabetic versus non-diabetic. Mean + SD. (B) Weekly plasma glucose levels
following STZ treatment. WT control n = 10, WT diabetic n = 12, AMPK 17/~ control n = 6, AMPK 17/~ diabetic n =13. *p<0.05, **p<0.01, ***p<0.001, diabetic
WT versus diabetic AMPK B1-/- mice. Mean + standard deviation.
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Figure 2: Serum-insulin (A), adiponectin (B) and leptin (C) concentration WT and AMPK B17/-mice 28 days after induction of diabetes as measured by
ELISA. Control' WT and AMPK B1-/-mice (white bars), diabetic WT and diabetic AMPK B17/-mice (black bars). n=3-7 per group. (A) Insulin: WT control n =
8, WT diabetic.n.= 7, AMPK 17~ control n = 8, AMPK 17/ diabetic n =6. (B) Adiponectin: WT control n = 3, WT diabetic n = 7, AMPK 17 control n = 3,
AMPK 31-/- diabetic n =6. (C) Leptin: WT control n = 3, WT diabetic n = 6, AMPK B1/- control n = 3, AMPK B1/- diabetic n =6. *p<0.05, **p<0.01,
***p<0.001. Mean + standard deviation.
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Figure 3: AMPK'phosphorylation in kidneys from diabetic and non-diabetic WT and AMPK B1-/- mice 28 days after induction of diabetes. (A) Lysates were
immunoprecipitated with a mixture of anti-al and anti-a2 AMPK antibodies, then blotted and probed with antibodies against pT172, pS485, both a subunits of
AMPK, and the B1 subunit. (B) Densitometric analysis of Western blots showing relative expression of paT172. WT control n = 3, WT diabetic n =5, AMPK 31/
control n = 3, AMPK B17- diabetic n =5. (C) Densitometric analysis of Western blots showing relative expression of paS485. n=3-5. (D) AMPK activity assay in
kidneys from diibaticinig Pisriedia®hbyicorsrightl AM BB reAeRReE 28 days after induction of diabetes. Kidney lysates were immunoprecipitated with both a1 and
a2 AMPK antibodies and the immunoprecipitates assayed by SAMS assay. (B) Adiponectin: WT control n = 3, WT diabetic n = 6, AMPK B1/- control n = 3, AMPK
B1-/- diabetic n =5. *p<0.05, **p<0.01. Non-diabetic (white bars), diabetic (black bars).
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Figure 4: ACC phesphorylation in kidneys from diabetic and non-diabetic WT and AMPK B17-mice 28 days after induction of diabetes. (A) Western blot of pACC1
S79, and total ACC1/2 expression in kidneys from diabetic and non-diabetic WT and AMPK B1--mice 28 days after induction of diabetes. Lysates were
immunoprecipitated with streptavidin, then blotted and probed with streptavidin and antibodies against pS79. (B) Densitometric analysis of Western blots
showing relativesexpression of pS79. WT control n = 3, WT diabetic n = 5, AMPK 317 control n = 3, AMPK B17- diabetic n =5. **p<0.01, ***p<0.001. Non-diabetic
(white bars), diabetic (black bars).

This article is protected by copyright. All rights reserved



iep_12313_f5.pdf

Figure 5

A. Creatinine clearance B. Urinary alb/creat ratio
40 I Non-diabetic

— 35 - M Diabetic
% 30 - o 90.0 - . o
£ 25 & 80.0 -
~ o = 700 A
£ 20 $ 2 600
= S £ 500 -
° 15 S5 400 -
“ 10 A © £ 300

5 < 200 -

5 10.0 -
0 - — > 0.0 :
WT  AMPKB17 WT AMPK B17-

Figure 5: (A) Creatinine clearance measured by HPLC. WT control and AMPK B17- control mice (white bars), diabetic WT and diabetic AMPK B17- mice (black
bars). Mean +.SB:(B) Urinary albumin/creatinine ratio (ACR). WT control and AMPK B17- control mice (white bars), diabetic WT and diabetic AMPK B17- mice
(black bars). WT control n = 3, WT diabetic n = 7, AMPK 17/~ control n = 3, AMPK B17/- diabetic n =5. *p<0.05, **p<0.01. Mean + SD.
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Figure 6: Exﬁssion of a-smooth muscle actin (a-SMA) in diabetic and non-diabetic WT and AMPK B1--mice 28 days after
induction labetes. (A) Immunodetection of a-smooth muscle actin (a-SMA) in kidney sections. Original magnification: x
400. Enlarged for clarity. (B) Western blots for a-SMA and E-Cadherin. (C) a-SMA blots were quantitated by densitometry. E-
cadherin showed no difference and is not shown. WT control n = 3, WT diabetic n =5, AMPK 17/ control n = 3, AMPK B1-/-

diabetic nRR otRER QxeMernsbstandardrdeviatian.
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Figure 7: Expression of a-smooth muscle actin (a-SMA), collagen IV and fibronectin in diabetic and non-diabetic WT and
AMPK B17/=mice 28 days after induction of diabetes. (A) a-SMA, (B) collagen 1V, and (C) fibronectin mRNA in kidneys from
diabetic and non-diabetic WT and AMPK B1-/- mice 28 days after induction of diabetes. (B) Adiponectin: WT control n = 3,
WT diabetic n = 6, AMPK B1/- control n = 3, AMPK 317/~ diabetic n =5. **p<0.01. Mean + standard deviation.
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Figure 8: (A)Expression of a-SMA, E-cadherin and AMPK in WT and AMPK/- MEFs by Western blot. N=6 per group.
Densitometrie analysis showed that there was a significant reduction in a-SMA (B) but not E-cadherin (C) in AMPK/- MEFs.

AMPK was undetectable or only weakly seen in AMPK/- MEFs (A). ***p<0.005

This article is protected by copyright. All rights reserved



University Library

o o A gateway to Melbourne's research publications

Minerva Access is the Institutional Repository of The University of Melbourne

Author/s:
Choy, S-W; Fraser, SA; Katerelos, M; Galic, S; Kemp, BE; Mount, PF; Power, DA

Title:
Absence of the beta 1 subunit of AMP-activated protein kinase reduces myofibroblast
infiltration of the kidneys in early diabetes

Date:
2019-04-01

Citation:

Choy, S. -W., Fraser, S. A., Katerelos, M., Galic, S., Kemp, B. E., Mount, P. F. & Power, D.
A. (2019). Absence of the beta 1 subunit of AMP-activated protein kinase reduces
myofibroblast infiltration of the kidneys in early diabetes. INTERNATIONAL JOURNAL OF
EXPERIMENTAL PATHOLOGY, 100 (2), pp.114-122. https://doi.org/10.1111/iep.12313.

Persistent Link:
http://hdl.handle.net/11343/285664

File Description:
Accepted version



