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Diurnal rhythm of PXR or PPARa« activation-induced liver
enlargement
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Abstract: Liver size is regulated by circadian clock and exhibits a diurnal rhythm. Pregnane X receptor (PXR)
and peroxisome proliferator-activated receptor o (PPARa), members of nuclear receptor superfamily, are important
regulators of liver size. We previously demonstrated that mPXR agonist pregnenolone 16a-carbonitrile (PCN) and
mPPARo agonist pirinixic acid (WY-14643) promoted liver enlargement and liver regeneration after partial
hepatectomy. However, whether PXR or PPAR« activation-induced liver enlargement exhibits diurnal rhythm with
normal liver diurnal oscillations remains unclear. The aim of this study was to investigate the diurnal rhythm of
PXR or PPARa activation-induced liver enlargement. Male C57BL/6 mice were intraperitoneally injected with
corn oil, PCN or WY-14643 for three days, and liver samples were weighed and collected at various time points for
analysis. The animal experiment protocol was reviewed and approved by Institutional Animal Care and Use
Committee of Sun Yat-sen University (approval No. SYSU-IACUC-2023-001613, SYSU-TACUC-2023-001783).
The results showed that PXR or PPARa activation at various time points significantly induced liver enlargement,
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and liver size maintained normal diurnal oscillations during PXR or PPARa activation-induced hepatomegaly,

without significant effects on the expression of core clock genes. This study reveals PXR or PPARa activation-

induced liver enlargement exhibits diurnal rhythm with normal liver diurnal oscillations, and provides novel data

for nuclear receptor-induced liver enlargement and liver diurnal rhythm.

Key words: pregnane X receptor; peroxisome proliferator-activated receptor a; nuclear receptor; liver

enlargement; diurnal rhythm
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SCIGENY  SPF 2% C57BL/6 HETE /N L, 6~8 J #4,
W) ST IR R SEIS B 0, B AR P VE AT IE S
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Table 1 Primer sequence of core clock genes

Gene Species Primer sequence
Bmall ~ Mouse Forward 5'-CTCCAGGAGGCAAGAAGATTC-3'
Reverse 5-ATAGTCCAGTGGAAGGAATG-3'
Clock ~ Mouse Forward 5-CACTCTCACAGCCCCACTGTAC-3'
Reverse 5'-CCCCACAAGCTACAGGAGCAGT-3'
Perl Mouse Forward 5-AACGGGATGTGTTTCGGGGTGC-3'
Reverse 5'-AGGACCTCCTCTGATTCGGCAG-3'
Per2 Mouse Forward 5'-CCACACTTGCCTCCGAAATA-3'
Reverse 5-ACTGCCTCTGGACTGGAAGA-3'
Cryl Mouse Forward 5'-CCCAGGCTTTTCAAGGAATGGAAC-3'
Reverse 5-GCAGGGAGTTTGCATTCATTCGAG-3'
Cry2 Mouse Forward 5'-TGGGCATCAACCGATGGAG-3'
Reverse 5-CCCATTCCTTGAACAGCCTTG-3'
Rev-erbo. Mouse Forward 5-TTTTTCGCCGGAGCATCCAA-3'
Reverse 5'-ATCTCGGCAAGCATCCGTTG-3'
Rev-erbff Mouse Forward 5'-CGCACATTGCCGATATAGGAGG-3'
Reverse 5-GAGACTGCCACCACCACGTACT-3'
Rora Mouse Forward 5-CCAACCGTGTCCATGGCAGAAC-3'
Reverse 5-GCACACAGCTGCCACATCACCT-3'
Rory Mouse Forward 5'-CGCGGAGCAGACACACTTA-3'
Reverse 5-CCCTGGACCTCTGTTTTGGC-3'
Rnl18s  Mouse Forward 5'-CCTGGATACCGCAGCTAGGA-3'
Reverse 5-GCGGCGCAATACGAATGCCCC-3'
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Liver size maintained normal diurnal oscillations during pregnane X receptor (PXR) or peroxisome proliferator-activated

receptor oo (PPARa) activation-induced liver enlargement. A: Male C57BL/6 mice were treated with vehicle, pregnenolone 16a-carbonitrile

(PCN, 100 mg-kg'-d™") or pirinixic acid (WY-14643, 100 mg-kg'-d") at different zeitgeber time for 3 days; B: Liver-to-body weight ratios

of the vehicle or PCN-treated mice (n = 4-5); C: Increased proportion of liver-to-body weight ratios of PCN-treated mice compared with the

corresponding vehicle group at different zeitgeber time; D: Liver-to-body weight ratios of the vehicle or WY-14643-treated mice (n = 4-6);

E: Increased proportion of liver-to-body weight ratios of WY-14643-treated mice compared with the corresponding vehicle group at different

zeitgeber time. Mean = SD. ""P < 0.001, "P < 0.000 1 vs the corresponding vehicle group at different zeitgeber time; P < 0.01 compared

between the two groups; ns: No significant difference between any pair of groups; ZT: Zeitgeber time
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PiE I EL A it 2R 22 5. WY-14643 45 25 4111 ACOX1
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ZT13 73 5l 8 bR A5 g AE (6.3 fi%) FIAE (4.0 %),
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Figure 2 Expression of PXR downstream target proteins at different zeitgeber time was increased in the PCN-treated mice. A: Western
blot analysis of CYP3A11 and CYP2B10; B, C: Quantification and fold change of CYP3A1l1 protein expression; D, E: Quantification and
fold change of CYP2B10 protein expression. n = 3, mean = SD. P < 0.05, "P < 0.01, ""P < 0.001 vs the corresponding vehicle group at

different zeitgeber time. CYP3A11: Cytochrome P450 3A11; CYP2B10: Cytochrome P450 2B10; ACTB: f-Actin
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Figure 3 Expression of PPARa downstream target proteins at different zeitgeber time was increased in the WY-14643-treated mice. A:

Western blot analysis of CYP4A and ACOX1; B, C: Quantification and fold change of CYP4A protein expression; D, E: Quantification and

fold change of ACOXI1 protein expression. n = 3, mean + SD. "P < 0.05,

P <0.01, P < 0.001 vs the corresponding vehicle group at

different zeitgeber time; “P < 0.05 compared between the two groups. CYP4A: Cytochrome P450 4A; ACOX1: Acyl-coenzyme A oxidase 1
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Figure 4 Minimal effects on the expression of core clock genes during PXR activation-induced liver enlargement. A-J: RT-qPCR analysis

of core clock genes including Bmall, Clock, Perl, Per2, Cryl, Cry2, Rev-erba, Rev-erbf, Roroa. and Rory in PCN-treated mice. n = 4-5,

mean + SD. "P < 0.05, P < 0.01 vs the corresponding vehicle group at different zeitgeber time. Bmall: Brain and muscle ARNT-like protein

1; Clock: Circadian locomotor output cycles kaput; Perl/2: Period 1/2; Cryl/2: Cryptochrome 1/2; Rev-erba/f3: Reverse strand of ERB a/f;

Rora/y: Retinoic acid receptor-related orphan receptor a/y
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Figure 5

Minimal effects on the expression of core clock genes during PPARa activation-induced liver enlargement. A —J: RT-qPCR

analysis of core clock genes including Bmall, Clock, Perl, Per2, Cryl, Cry2, Rev-erba, Rev-erbf, Rora and Rory in WY-14643-treated

mice. n =4, mean £ SD. "P < 0.05, "P < 0.01 vs the corresponding vehicle group at different zeitgeber time
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