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Oxoglutarate dehydrogenase-L regulates mitochondrial metabolism reprogramming
of renal tubular epithelial cells to alleviate renal fibrosis
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[Abstract] Objective To investigate the role and underlying mechanisms of oxoglutarate
dehydrogenase-L (OGDHL) in renal fibrosis. Methods Twelve male wild-type C57BL/6] mice (8 weeks old,
weighting about 25 g) were randomly divided into control group and model group (n=6). A mouse model of

renal fibrosis was established by unilateral ureteral obstruction (UUO). HE staining, immunofluorescence
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assay, and immunohistochemical and Masson staining were applied to assess the extent of renal fibrosis.
Human kidney-2 proximal tubule cell line (HK-2) were randomly divided into blank plasmid group (Vector),
OGDHL overexpression group (OGDHL OE), blank plasmid + TGF31 treatment group (TGF-B1+Vector), TGF-B1
treatment and OGDHL overexpression group (TGF-B1+OGDHL OE). Transmission electron microscopy (TEM)
was employed to observe mitochondrial morphology. RT-qPCR, Western blotting and immunofluorescence
assay were used to detect the expression levels of OGDHL and mitochondrial metabolism-related genes.
Adenosine triphosphate (ATP) level, oxygen consumption rate (OCR), extracellular acidification rate (ECAR)
and other mitochondrial metabolism-related indicators were detected with corresponding reagent kits and
Agilent Seahorse. Results UUO operation resulted in obvious thinning of the renal cortex, significant
hydronephrosis. HE staining revealed that tubular atrophy accompanied by dilated tubular lumens in the kidneys.
Immunofluorescence, immunohistochemical and Masson staining showed obvious renal fibrosis after UUO
operation. In the mouse model of renal fibrosis, the expression of OGDHL was decreased by 82. 9% at mRNA
level (P<0.001) and 81. 9% at protein level (P<0. 001), the production of mitochondrial ATP was reduced by
0. 970+0. 151 pmol/L (P<0. 01), and notable damaged mitochondrial structure was observed, with maximum
breathing capacity decreased by 25. 260+1. 920 pmol/min (P<0. 001), expression levels of fatty acid oxidation-
related genes were declined by 50. 2% (P<0. 05), while glycolysis was enhanced, with the genes related to
elycolysis increased by 2.5 times when compared with those in the control group (P<0.05). After OGDHL
overexpression, mitochondrial morphological damage was significantly improved, ATP production was increased
by 0. 980+0. 090 pmol/L (P<0. 05), with significantly alleviated energy metabolism disorder and renal fibrosis
(P<0. 05).
epithelial cells to alleviate fibrosis, suggesting that OGDHL may be a new therapeutic target for renal fibrosis.
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i : GCTCTCCGATGAAACTCTCATAG
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Y &7 (P<0. 001, F 1F) .
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AR 18 58 W 3015 2 K o (peroxisome proliferator-activated
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ATP A W08 /0 (0. 970+0. 151) wmol/L(P<0.01) , $#&/5
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1150 Py 222 2 R 2234k, 2025,47(11) http : //aammt. tmmu. edu. cn

i
ﬁ @15 a
+ \"%’ B
= &L&é% =10
< BRI z
i
% OGDHL(115 x 10%)— 45 05
-
< B-actin(42 x 10%) — E p
a 800
8 B
o
®
50 pm
=
a
o
©]
'_
50 um 50 pm 50 pm
i .
ﬁLS a ELS a
= AR _uvosl  E
—— o
% 0.5 OGDHL(115 x 103)H| [Fp e ———— | 95 0.5
o -
2 00 B-actin(42x 10°) — | SNSRI | L
a > o 0
0 o P o B
NS &7 O
S D e E

OGDHL

50 um F
a:P<0.001

A~C:RT-qPCR . Western blot | % 9% 3 & 4= €4 4 a6 HK-2 28 J2 OGDHL #& A /K F ; D~F : RT-qPCR . Western blot | %, J& %
F g &M UUO -3 09 4 41k 2. OGDHL £ ik /K-

G

Xof HEEH

50 um

UuoZL

2 B4 T OGDHL BJRIZKFRM (n=3,x+s)
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a:P<0.01,b:P<0.05,c:P<0.001
A :RT-qPCR A& #f 18 28 Fo TGF-B1 9% 5 49 HK-2 28 i o fis 7 8% B AL A8 52 L B PPARa.CPT1a,CPT2 ACOX1 #9483 & i&
% ; B:RT-qPCR 4 B 3, TGF-B 1 % F 69 HK-2 48 B o 45 8% % 48 5 A& B HK 1. HK2 . PFKP.PKM £ & /K -F;C: ATP K -F 4
MDA A HK-2 2 kALK 0L N A , 35 & 4T 3k : &R 424K ; E~G: Seahorse 21 2 AX #2547 4] OCR .

ECAR Z s X "FR &k 7

B3 BRGNP EERBEIERE(n=3,xx)
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a:P<0.001,b: P<0.01,c:P<0.05

A.B:RT-qPCR . Western blot #- OGDHL & & A 2 R ;C: ATP &2 4M ; D: RT-qPCR 4 id &35 OGDHL /& HK-2 4m JéL g 15 B2 A
148 5% & B PPARa.CPT1a.CPT2 ACOX 1 #9483+ & 35 ¥ ; E: RT-qPCR # it & ik OGDHL /& HK-2 40 i 4 8% fif 48 % 2 B HK1 .
HK2.PFKP.PKM A% & i& & 5 1 i 41 & Boab i HK-2 20 JL 8 b Ak b 0L N2 40 JAZ , % &4 3k : A48 5 G: Western blot A& it & ik
OGDHL & & 4 AAR &4 a-SMA Fo FN 6948343 @ 7K-F ;H~J : Seahorse 48 LAt 547 AU OCR \ECAR Bk X "R At

4 FHRAOGDHL EMHI LMK G ERRE
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