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5Z-7-oxozeaenol ameliorates metabolic disorders in obese rats by regulating the
p38 MAPK/NF-kB pathway
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Abstract: Objective To investigate the effect of TAK1 inhibitor 5Z-7-oxozeaenol on the p38 MAPK/NF-kB pathway and metabolic
disorders in obese rats. Methods Obese rat model established using a high-fat diet were randomly assigned to the model group, 5Z-
7-oxozeaenol (1, 3 mg/kg) groups, 5Z-7-oxozeaenol (3 mg/kg) + p38 MAPK/NF-kB pathway activator (Anisomycin 5 mg/kg) group.
An additional control group was set up, which was fed with ordinary diet, with 10 rats in each group. Body weight, body length, Lee’s
index, feed intake, and levels of FBG, blood lipids index (TC, TG, LDL-C, HDL-C), FINS, HOMA-IR, leptin, adiponectin, ALT, AST,
TNF-0, and IL-6 of rats were measured. Histopathological morphology of liver and epididymal white adipose tissue was observed.
Hepatic TG and TC contents were assessed, along with the phosphorylation levels of TAK1/p38 MAPK/NF-«kB pathway proteins.
Results Compared with the model group, body weight, Lee’s index, serum levels of FBG, TC, TG, LDL-C, FINS, HOMA-IR, leptin,
ALT, AST, TNF-a, and IL-6, hepatic lipid content, average area of fat cells, and protein levels of p-TAK1/TAK1, p-p38 MAPK/p38
MAPK, and p-NF-«B/NF-«B were decreased, while HDL-C and adiponectin were increased in the 5Z-7-oxozeaenol groups (P < 0.05).

Anisomycin markedly reversed the improvements induced by 5Z-7-oxozeaenol 3 mg/kg group on most metabolic parameters and
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protein levels of p-p38 MAPK/p38 MAPK and p-NF-kB/NF-kB (P < 0.05). Conclusion 5Z-7-oxozeaenol may ameliorate metabolic
disorders in obese rats by suppressing the p38 MAPK/NF-«kB signaling pathway.
Key words: 5Z-7-oxozeaenol; TAK1; p38 MAPK; NF-«kB; obesity; blood lipids; FINS; leptin; adiponectin
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F1 BEARKRE. K. LeetE %L ( x s, n=10)
Table 1 Comparisons of body weight, body length, Lee’s index in each group of rats ( xts5,n=10)
2H 51 #IE/(mg kg ) &) &g fEK:/em Lee’ TR 51
of e — 573.24+36.95 27.18+0.31 305.63+5.16
it — 768.52+45.37 28.34+0.69" 323.21+6.03"
5Z-7-SF R Il 1 686.74+40.25% 27.9140.56 316.11+5.42*
3 609.18+38.26%4 27.69+0.48 306.14 +4.25%4
5Z-7-%8 2% )%l -+ Anisomycin 3+5 736.49+42.314 28.21+0.63 320.12+5.642

xRt "P<0.05; SERALLE: 1P<0.05; 5 5Z-7-AAIGEE | mg-kg ' AL AP<0.05; 5 5Z-7-% 4G EE 3 mg-kg ! LA
AP<0.05.
P <0.05 vs control group; *P < 0.05 vs model group; 4P < 0.05 vs 5Z-7-oxozeaenol 1 mg-kg™!' group; AP < 0.05 vs 5Z-7-oxozeaenol 3 mg-kg™! group.

®2 BEARBREAXRIERLR ( x*s, n=10)

Table 2 Comparisons of feed intake-related parameter in each group of rats ( x*s,n=10)

) R LT i L g e
(mg kg™) HaE(gd") HEE/(gd")
of R — 25.51+2.66 26.03+2.85 1560.23+138.45  0.040+0.005
LAY — 29.01+3.08 30.04+3.23 1740.41+162.26  0.035+0.004
5Z-T-4H 4k Il 28.83+2.97 28.53+3.16 1670.37+156.34 —0.010+0.008*
3 29.11+3.15 27.861+3.06 1628.48+150.17 —0.056=0.006%4
5Z-7-% 4% ®E 4+ Anisomycin -~ 345 28.98+3.06 29.52+3.35 1730.42+168.28  0.01840.0022

L A LEE: "P<<0.05; HRARIALLE:: *P<0.05; 5 5Z-7-EAMEEE | mgkg ' HLLLE: AP<<0.05; 55 5Z-7-E NG 3 mg-kg ! 4 ELEL:
Ap<0.05.
*P < 0.05 vs control group;*P < 0.05 vs model group; 4P < 0.05 vs 5Z-7-oxozeaenol 1 mg-kg™' group; 2P < 0.05 vs 5Z-7-oxozeaenol 3 mg-kg™' group.

#£3 FEAR FBG. MASKFLLE ( x+s, n=10)
Table 3 Comparisons of FBG, blood lipids levels in each group of rats ( xts,n=10)

2 FlE/(mg kg') FBG/(mmolL')  TC/(mmolL™") TG/(mmol L") LDL-C/(mmol L") HDL-C/(mmol L)
Xof HEt — 7.51+0.82 1.74+0.18 1.89+0.21 0.45%0.05 1.42+0.16
iRt — 11.63+1.33" 3.75+0.39" 3.56+0.38" 1.89+0.19" 0.85+0.09"
5Z-T-SH A Il 1 9.25+0.96* 3.03+0.31% 2.81+0.31% 1.38+0.11% 1.02+0.11%
3 7.69+0.78%4 2.31+0.25%4 2.02+0.22%4  0.73£0.07%4 1.28+0.14%4
5Z-7-S F Il + 3+5 10.94+1.122 3.52+0.362 3.25+£0.332 1.75+0.182 0.91£0.102
Anisomycin

EXIRALE: "P<0.05; SHBAE. "P<0.05; 5 5Z-7-FANE 1 mgkg AHEE: 4P<0.05; 5 5Z-7-SEEE 3 mg-keg ! 4LHLAL:
APp<0.05.
*P < 0.05 vs control group;*P < 0.05 vs model group; 4P < 0.05 vs 5Z-7-oxozeaenol 1 mg-kg™' group; 2P < 0.05 vs 5Z-7-oxozeaenol 3 mg-kg™! group.

4 FEAKR FINS, HOMA-IR, EE. BEBEFEAKFLLE ( x+s, n=10)
Table 4 Comparisons of FINS, HOMA-IR, leptin, and adiponectin levels in each group of rats ( xts,n=10 )

2H ) 7 &/(mg kg ™') FINS/(mIU L) HOMA-IR J8 F/(pg ML) N E 2/ (ug-mL™)
X — 8.84+0.89 2.95+0.31 832.19+85.67 3.79+0.39
R — 15.76 +1.42" 8.14+0.83" 2203.45+221.37" 1.38+0.15
5Z-T-SA A I 13.31+1.33* 5.47+0.56% 1573.24+162.11% 2.29+0.24%
10.50+1.16%4 359+0.41%4  1032.49+112.33%4 3.18+0.32%4
5Z-7-SF R + 3+5 14.97+1.154 7.28+0.754 2031.68+206.754 1.52+0.164
Anisomycin

Hxt R4 *P<0.05; SHERALLLE . *P<0.05; 5 5Z-7-8 4 MEE | mg-kg ' ALHLE: AP<0.05; 5 5Z-7-5 40 EE 3 mg-kg ! 4L HLEK:
Ap<0.05.
“P < 0.05 vs control group; *P < 0.05 vs model group; 4P < 0.05 vs 5Z-7-oxozeaenol 1 mg-kg™' group; 2P < 0.05 vs 5Z-7-oxozeaenol 3 mg-kg™! group.
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57-7-A )75 + Anisomycin 40 ALT. AST. TNF-a.

IL-6 /K FHEETE (P<0.05), W% S.

3.4 5Z-7-F 35BS AR BE X R AT S BRAV S0
S, 5Z-7-8 4% A BT 4L 2385 5

AR, TG, TC F WD (P<0.05), 257

BHRME; 5 5Z-7-58 440400 3 me/kg AL, 52-

W5h, TG, TC S &ML (P<0.05), WK 1. £ 6.
3.5 5Z-7-|ZEEExT BRAE K R A Bh 4R A S0
LR AL, 5Z-7-50 0% I B %577 S B =2
15 107 20 B AR AR S PR AR > (P<<0.05), HE2
FIEA N 5 5Z-7-%08 Ml 3 mg/kg 4LELAL, 5Z-
7-48 2% M5TE -+ Anisomycin 21 B 52 (€0 fii J5 40 B AR AR

7AW IE + Anisomycin ARFATH AR PERERE  KoPSmIAE I (P<0.05), WK 2. & 7.

£5 KREARR ALT. AST. TNF-a. IL-6 KFEEE ( X +s, n=10)
Table 5 Comparisons of ALT, AST, TNF-a, and IL-6 levels in each group of rats ( xts,n=10 )

51 FlE/(mgkg!)  ALT/(ULY) AST/(U L) TNF-o/(pg-mL™) IL-6/(pg mL™)
ot 1R — 35.68+3.66 146.25+13.06 46.34+5.15 70.78+8.05
LAY — 50.23+5.11" 198.74+18.11" 136.56+14.12" 185.54+19.83"
5Z-7-5A 2RI 1 43.1344.34% 175.43+15.14% 102.45+11.63* 141.31+15.26*

3 36.95+3.46%4 153.21+12.46%4 75.68+8.24%4 92.89+9.15%4
5Z-7-A Rl + 3+5 49.11+5.032 192.63+15.682 133.14+14.332 180.96+18.112
Anisomycin

x4 "P<0.05; HEEBALLE . *P<0.05; 5 SZ-7-H MR | mgkg ' ALHLEL: AP<<0.05: 5 5Z-7-% MW 3 mg-kg ! 4LELER:
Ap<0.05.
“P < 0.05 vs control group; *P < 0.05 vs model group; 4P < 0.05 vs 5Z-7-oxozeaenol 1 mg-kg™' group; &P < 0.05 vs 5Z-7-oxozeaenol 3 mg-kg™! group.

527 A 4N + Anisomycin

s ‘ 1

5Z-7-A A/ (mg kg ™)
1 FHEKRAFIALRRESH (HE 2, X400)
Fig. 1 Histopathological analysis of liver tissues among groups of rats (HE staining, X 400)
#6 BEARAMALR TG, TC ZWILE ( X35, n=10) 3.6 5Z-7-FLHEEXT AR ARBTAEHLE p3s
Table 6 Comparisons of the contents of TG and TC in MAPK/NF-xB &&= 00
SR AL, 5Z-7-5 R I B 5 R B 4L p-
TAK1/TAK1. p-p38 MAPK/p38 MAPK. p-NF-kB/

liver tissues of each group of rats ( xts,n=10)

415 #IE/(mgkg™') TG/I(mgg') TC/(mgg™)

boy ] — 7.86+0.81 0.76+0.08 NF-xB fEHHRBRE FE (P<0.05), HEFEM
PR} — 13.49+1.42" 1.6940.18" Ktk 5 5Z-7-FH R0 3 mg/kg A EHLEL, 5Z-7-H %
5Z-7- AN 1 11.25+1.13* 1.38+0.14* J#il¥ + Anisomycin 2l p-p38 MAPK/p38 MAPK. p-

NF-kB/NF-xB & A&k BEHIN (P<0.05), WH
3. K8
4 g

RE i 2 TR0k R 95 R IS P2 0 Z MG MR 0
AMFEEERNEZ 0, KRR, miEs
mAEEEERE, "REAGRIHAREY K,
B 5] AR Z AL BE KT R R Mg 980 R
RIS B E RIS, AR RAE RS iR

3 8.95+0.91#40.9140.09%4
5Z-T-48 )l + 3+5 12.99+1.304 1.574+0.162
Anisomycin
Lx AR P<<0.05; SEAALLE: *P<0.05; 5 5Z-7-A
JIHEE | mgkg ! AL AP<0.05; 5 52758448 3 mgkg !
AL A4P<0.05.
*P < 0.05 vs control group; *P < 0.05 vs model group; 4P < 0.05 vs 5Z-

7-oxozeaenol 1 mg-kg™' group; AP < 0.05 vs 5Z-7-oxozeaenol 3
L N,
mg-kg ! group.
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Fig. 2 Morphological analysis of white adipocytes in the epididymis among groups of rats (HE staining, X 400)

®7 VEARFIEHMAFHERLE ( x+s, n=10)
Table 7 Comparisons of the average area of fat cells in

each group of rats ( Xts,n=10)

451 FlEN(mg kg ') G 74P 3 A um?
payit — 1329.52+203.45
ei) — 6 134.48+731.25"
5Z-T-5 Rl 4021.53+512.67*

2 215.96 +305.74#4
5Z-7-FIRJRHTE + 3+5 5723.64+614.582
Anisomycin
xR "P<0.05; HHEBALE: *P<0.05; 5 5Z-7-5%

FIGIE 1 mg-kg ' ALLE: AP<0.05; 5 5Z-7-A AW 3 mg-kg™!
HLLB: AP<0.05,
“P <0.05 vs control group; *P < 0.05 vs model group; 4 P < 0.05 vs 5Z-

7-oxozeaenol 1 mg-kg™' group; AP < 0.05 vs 5Z-7-oxozeaenol 3

mg kg™ group.

p-TAK| *“— S S a— — S D < ()’

TAK] WS S S S - S2 < 10

P-P38 MAPK " SN S s— 3 0
P33 MAPK SN SN S S S ) < [0
P-NF-kB S S S s s 5 < (0°
NF-«B S-S - . - G5 < 10°

GAPDH WD S S S S 3 7 < 10

X B 1 3 SZTERIGREE A+
5775840/ (mg-kg)  Anisomycin

El 3 REKXFFIEEL TAKI & p38 MAPK/NF-kB &%
EAKTHE
Fig. 3 Protein bands of TAK1 and p38 MAPK/NF-kB

signaling pathways in liver tissues in each group of rats

*8 REAARBPFAEEL TAKL & p38 MAPK/NF-xB EIEEEFIALLE ( x£s, n=10)
Table 8 Comparisons of TAK1 and p38 MAPK/NF-kB pathway proteins expression in liver tissues among groups of rats

(x£s5,n=10)
15 It (mg kg ) X R 5

p-TAKL/TAKL  p-p38 MAPK/p38 MAPK p-NF-kB/NF-kB
Xif e — 0.3840.04 0.3240.03 0.2140.02
ieic) 0.73+0.08" 0.68+0.07" 0.76+0.08"
5Z-7-58 Z4 il 0.60+-0.06* 0.55+0.05* 0.59+0.06*

3 0.47+0.05%4 0.430.04%4 0.36-0.04%4

5Z-7-%8 %)% 8% + Anisomycin 3+5 0.48+0.06 0.6240.064 0.70£0.0724

HxTRALE: "P<0.05; SEMALE: *P<0.05; 5 5Z-7-HJIHE

AP<0.05.

I mgkg ' AL AP<0.05; 5 5Z-7-% %) EE 3 mg-kg ™ 41 HL#K

“P < 0.05 vs control group; *P < 0.05 vs model group; 4P < 0.05 vs 5Z-7-oxozeaenol 1 mg-kg™' group; 2P < 0.05 vs 5Z-7-oxozeaenol 3 mg-kg™! group.
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