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Effects of Aerobic Exercise plus Spirulina Supplement on the
Expression of TLR4/ NF-kB-p65 and Inflammatory
Factor in Kidney Tissue of Type 2 Diabetes Rats
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Abstract: To investigate the effects and possible mechanism of aerobic exercise and spirulina supplement on the protein
expression of TLR4/NF-kB-p65 as a target of improving renal injury and inflammatory factor in kidney tissue of type 2
diabetic rats. The model of type 2 diabetic rats was established through SD rats fed high-fat diet for four weeks together
with intraperitoneal infecting a low dose of STZ. The model rats were randomly divided into diabetic control group( DM)
and diabetic exercise group (DE) with intervention of swimming training for eight weeks, and diabetic plus spirulina
group(DS) and diabetic exercise plus spirulina group ( DES) , additionally provided normal control group(NC) without
any intervention. The blood glucose concentrations and the excretion of 24 h microalbuminuria( UAE) were examined,
and the expressions of TNF-a, TLR4 and NF-kB-p65 in the renal cortex and glomerular microstructure changes were ob-
served by light microscope after the experiment end. The results indicated that group DM had pathological changes of
glomerular capillary loop increased and dilation of renal tubule and its epithelial cell epithelial and degeneration. In ad-

dition, cell aggregation increased and infiltration of

WS H 11:2016-11-04 B2 H ] 201703-10 inflammatory cells, while the above glomerular injury
T - H R A RBE RS (31360255 ) ;TG BT RHEEL improved significantly in groups of DE, DS and DES with
ARBFFEIE (GII150770) s X 1L 2 H AR BREBIF5E T

H (JZB1313)
* JW{EVEH E-mail :2911106632@ qq. com Compared with group DM, the concentrations of blood glu-

exercise and spirulina supplement through light microscope.
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cose and 24h UAE in the intervention groups decreased significantly (P <0.05 or P <0.01) ,and that improved signifi-

cantly after two interventions than the single intervention. Compared with group DM, the expressions of NF-kB-p65 and

TNF-a, TLR4 significantly decreased in group DE of the renal cortex( P <0.05 or P <0.01) ,and that improved signifi-

cantly after two interventions than the single interventions. Therefore,exercise and/or spirulina supplement can improve

blood glucose and renal function,and decrease renal injure for type 2 diabetes. Combination of swimming and spirulina

supplement showed stronger effects on protein expression of TLR4/NF-kB-p65 signal which had anti-inflammatory effect

than either sole swimming or sole spirulina supplement.
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Table 1  Variations of blood glucose concentrations in five groups( mmol/L,N =7)
NC DM DE DS DES
T (0 J& ) Before intervention 6.68 £0.57 17.39 £2.52* 17.60 £2.57* * 17.48 £2.01 " 17.98 £2.41" "

FF5i%5 2 J& Intervention after the 2" week 6.59 £0.62
FFi4 4 J& Intervention after the 4" week 6.74 +0.75
F-Hi%5 6 J& Intervention after the 6 week 6.52 £0.74

21.30 £2. 157
22.09 +2.42*°
23.02+£2.82%°

22.37+1.14* 7
22.11+1.64% 7
21.98 £1.98**

22.92+1.30"*
22.18 £2.51 %7
22.00+2.51°*

22.45+1.57**
22.09+1.95**
21.01 £2.25**

F1i%5 8 J& Intervention after the 8" week 6.61 £0.45  23.94+2.05* "  21.02+2.02**% 21.18+2.79"*%% 19.15+2.27** %}
T 5 NC 41T AT AR, * * P <0.01 ;5 NC 413 i) 5 HA, * P <0.01 55 DM 4% g B[] 5 o488, ¥ P <0.05, 8 5 P <0.01; 55 DES 41%¢
A ] £ H AR, A P <0.05, 24 P <0.01, %2 SIEHIFA .,

Note : compared with before intervention of Group NC, * * P <0. 01 ;compared with the corresponding time point of Group NC, * * P <0. 01 ;compare with
the corresponding time point of Group DM, ¥ P <0.05, %% P <0. 01 ; compared with the corresponding time point of Group DES,” P <0.05,%% P <
0.01. Same as table 2.

®2 BHEKXR24 h UAE HEHEBAIEW (mg/24 h,N =8)
Table 2 Variations of 24 h microalbuminuria excretion in five groups(mg/24 h,N =8)

NC DM DE DS DES
TR (0 J&) Before intervention 9.62+1.32 35.112.61*" 35.15+3.18* " 36.01 £2.58* * 34.90 £4.59* *
Imewenml)jfizufzm ek 9.21+1.14 45.27+2.14** 45.42 +2.35% % 45.15 £6.88 %+ 46.00 £5.25*+
Imemm;%iﬁéim ek 9.51+1.23 46.45£5.02*+ 44.81 +4.57* 45.00 £7.63 %+ 43.28 £6.56**
Imemm;?fiﬁi]@h ek 10.05+1.00 47.52 +4.23** 44,02 £3.21%F 44.92 +6.58* * 42.86+7.95% "
THA S A 9.74£1.56 49.28 +3.48** 42,17 4,58+ 880043 19 +7 05+ 8 8AA38 4545 41+ 8 ¢

Intervention after the 8" week
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Fig. 1 HE staining of renal tissue of normal control group(NC group, A) , diabetic control group( DM group,B,C) ,diabetic exercise

group ( DE group,D) ,diabetic plus spirulina group( DS group,E) and diabetic exercise plus spirulina group( DES group,F)

( x400)
2.3 BEAKXRBAHA NF-«B-p65 REALENER
G g e a5 R WoR (K1 2) ,NC 41 (& 2A)
IEH B NEAN L NF-kB-p65 ik dw 55 , FHE 40 L5 (4
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Fig. 2 NF-kB-p65 immunohistochemical staining of renal tissue of normal control group(NC group,A) ,diabetic control group(DM
group, B) , diabetic exercise group( DE group, C) , diabetic plus spirulina group (DS group,D) and diabetic exercise plus
spirulina group( DES group,E) ( x 100)

R3 BEXRBHR NF-«B-p65S BT ZEEERZW (N =6,Mean £SD)

Table 3 Variations of NF-kB-p65 average staining intensity in renal cortex in five groups(N =6,Mean + SD)

NF-kB-p65
2 5] Group
10D AREA MOD

NC #H Group NC 111.02 £13.27 812.15 +2.54 0.14 £0.007

DM £ Group DM 336.25 +34.21 800.56 +4.59 0.42 +0.0604%

DE # Group DE 195.25 +24.05 781.24 +3.71 0.25+£0.0454044%

DS #H Group DS 208.56 +25.61 796.48 £10.82 0.26 +0.049 2044
DES 41 Group DES 174.88 £20.75 996.67 +25. 15 0.18 £0.05044

A5 NC A #, 22 P<0.01;5 DM ZH 144,24 P <0.05,44 P <0.01; 5 DES 4 114, * P <0.05, %P <0.01, FEI[AE,
Note : compared with NC, 22 P <0. 01 ; compared with DM, 4P <0.05,44 P <0.01 ; compared with DES, * P <0.05,*” P <0.01. Same as below.

filk(P <0.01) , Horp DES HFEARE N, 5 DE Rl p65S Kk A T DE 4, 4HE R W B4 2 5
DS 44, 27 A (P <0.05) (HE NC AT (P>0.05) fHF# 5 DES AL, 22 7 1 5 W31
WSt X (P >0.05), DS 20 KR NF-xB- (P <0.05),
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Fig. 3 Variations of the relative protein expression of TLR4

in the renal tissues of five groups
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Fig. 4 Variations of the relative protein expression of TNF-a

in the renal tissues of five groups
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