2% %R Acta Pharmaceutica Sinica 2022, 57(8): 2399 —2404 - 2399 -

114-HSD1 #NHI57 GFHR T R XF ob/ob /N R HI T ABBHAE R A R

£ T8 W
(E# LRI 7R, db 5T 100020)

E: AR (equisetin, BQST) JZHFA IR FHE KA &M, B RN 118-52 (AR i 248 1 (118-hydroxys-
teroid dehydrogenase 1, 118-HSD1) EFIGE M. AW SRR PI K-35 7 BEQST XA ob/ob /N BRAR L 1 470 IE
VEFFIR B F AR o« AR BN S iR 38 42 #8 ) LRI ST TR B & 0 2> ikt . EQST A AL PR AL 0b/ob /1N
R, 11 7 A R I B 0 R LI T o K P, s 1 TSR /N B g 07 A A DR R R B 2 A A, A s ot S R ) B A
I WE ST R B 2R A S I TR K1, I R A 0P N PR R 2 A I 5 s HIR P12 2. EQST il #ifi| 118-HSD1 &
[ 234 KA 81 15 107 45 4 4K 4 (fatty acid-binding protein 4, FABP4) Flisk 45 {4 470 il A 13 5 4 i 52 K y (peroxisome
proliferators-activated receptor y, PPARy) & [1 13K 1E, e i3t 7= #4 & 1 (uncoupling protein 1, UCP1) HRik. L4k,
EQST | 18 2K £ i 7 2H 2R 2 A A4 W W A i AF D¢ B [, 9F 0T B 38 it 9 2 JUL B -3- 3% (phosphatidylinositol-3-kinase,
PI3K) 3 % 2508 A0 /D BRI JE B R A PTAE - R bk, EQST Ji it i 1 i Al 41 237 AN o5 38 i B B3Rk R FE B AL b
YEH, 0K 5035 IR R 5 08 JR s S 0 s R A mT SE (R 25 M B2 U

KRR FHREE R ob/ob /N REJE; JBR B 2 TP, 118-F5 S8R B0 06 1 #0055

FE 525 R966 ERFRIZED: A TEHRE: 0513-4870(2022)08-2399-06

Anti-obesity effect of 114-HSD1 inhibitor equisetin on 0b/0b mice
REN Xue, GUO Peng’

(Children's Hospital Capital Institute of Pediatrics, Beijing 100020, China)

Abstract: Equisetin (EQST) belongs to polyketide (PKS) -nonribosomal peptide synthetase (NRPS) type
compound with an inhibitory effect of 115 -hydroxysteroid dehydrogenase 1 (115-HSD1) enzyme activity. This
study investigated anti-obesity effect and insulin resistance improvement effect of EQST on high-fat diet (HFD)-
induced ob/ob mice model. EQST treatment effectively reduced the body weight gain, fat weight gain and blood
lipid content of model mice. All animal experiments were approved by the Medical Ethics Committee of Capital
Institute of Pediatrics. EQST alleviated adipose tissue expansion and hepatic ballooning degeneration of model
mice, and also effectively controlled the blood glucose content after glucose load and insulin load, showed a
significant improvement in obesity and insulin resistance. EQST inhibited adipogenic proteins fatty acid-binding
protein 4 (FABP4) and peroxisome proliferators-activated receptor y (PPARy), and upregulated thermogenic protein
(uncoupling protein 1, UCP1) through suppressing 11 -HSD1 protein expression. In addition, EQST widely
upregulates mitochondrial respiratory metabolism related proteins in adipose tissue and may improve insulin
resistance through phosphatidylinositol-3-kinase (PI3K) pathway. Therefore, EQST plays an anti-obesity role by
promoting adipose tissue thermogenesis and improving insulin resistance, which may provide reliable clues for
improving obesity and diabetes.
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Figure 1 Equisetin (EQST, EQ) improved obesity in 0b/ob mice. ob/ob mice were fed with chow-diet and treated with EQST (80 mg-kg™),

orlistat (ORL, 80 mg-kg") or solvent control (PBS) for 6 weeks. A: Terminal body weight; B: Change in body weight; C: Lee's index;
D: Total fat ratio; E: Serum content of total cholesterol (TC), triglyceride (TG), low-density lipoprotein (LDL-c) and high-density lipopro-
tein (HDL-c). X+ 5, n=6. "P<0.05, "P<0.01, P <0.001. ns: Not significant; M: Model
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Figure 2 EQST elevated insulin sensitivity in ob/ob mice. Mice were treated with EQST, ORL or vehicle 30 min before orally administrated
with glucose or injected with insulin, then blood glucose was determined at 0, 30, 60, 90, and 120 min. A: Blood glucose curves in oral
glucose tolerance test (OGTT); B: Area under curve (AUC) of blood glucose curves in OGTT; C: Blood glucose curves in insulin tolerance
test (ITT); D: AUC of blood glucose curves in ITT. X+ s, n=6. P <0.05, "P<0.01,
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P <0.001 vs the model group
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Figure 3 EQST alleviated adipose tissue expansion and hepatic
ballooning degeneration in ob/ob mice. A: Representative hema-
toxylin-eosin (H&E) staining of dissected epididymal adipose tissue;
B: Representative H&E staining of dissected liver; C: Aerial view of

subcutaneous adipose tissue of ob/ob mice. Scale bar: 100 pm
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Figure 4 EQST's effects on adipose tissue associated protein in
ob/ob mice. A: Immunoblotting against the peroxisome proliferators-
activated receptors y (PPARy), fatty acid-binding protein 4 (FABP4)
and uncoupling protein 1 (UCP1) proteins; B: Immunoblotting
against the 11f-hydroxysteroid dehydrogenase 1 (115-HSD1) pro-
teins. ¥+ s, n=3. P<0.05 "P<0.001
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Figure 5 EQST promoted mitochondrial respiratory metabolism of epididymal adipose tissue in 0b/ob mice. A: Differentially expressed

genes (DEGs) between EQST-treated and model 0b/0b mice; B: Metabolism related gene ontology (GO) terms enriched from DEGs;

C: Metabolism related Kyoto encyclopedia of genes and genomes (KEGG) pathways enriched from DEGs
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