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Effects of aquatic exercise combined with Chinese medicine internal treatment on

apoptosis of aortic cells in diabetic atherosclerosis rats
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[ Abstract] Objective To investigate the effect of aquatic exercise combined with Chinese medicine internal treatment on apoptosis
of aortic cells in diabetic atherosclerosis rats and the possible mechanism. Methods A total of 125 male SD rats were randomly divided
into blank group, model group, aquatic exercise (AE) group, Chinese medicine internal treatment ( CMIT) group, aquatic exercise
with Chinese medicine internal treatment( AE+CMIT, ) group. Except the blank group, the diabetic atherosclerosis model was estab-
lished in the other groups with the injection of streptozotocin and high-fat feeding. The successfully modeled rats were given 2 ml
normal saline or 2 ml Chinese medicine solution respectively. Besides, AE group and AE+CMIT group performed aquatic exercise six
times a week. After eight weeks of treatment, blood glucose, blood lipids, inflammatory factors, glucose-regulated protein 78
(GRP78) and CCAAT/enhance-binding protein homologous protein( CHOP) mRNA expression levels and the apoptosis index of arterial
cells were measured. SPSS statistics 19.0 was used for data analysis. One-way ANOVA was used for comparison between multiple
groups, while LSD-¢ test was used for comparison between two groups. Results Compared with blank group, triglycerides (TG) , low-
density lipoprotein cholesterol ( LDL-C) ,glycosylated hemoglobin ( GHb) , interleukin 6 (IL-6), tumor necrosis factor-a ( TNF-a)
C-reactive protein (CRP), GRP78 mRNA, CHOP mRNA, and cell apoptotic index( CAl) in other groups increased, and high-density
lipoprotein cholesterol (HDL-C) decreased, the differences being statistically significant ( P<0.01). Compared with the model group,
TG,LDL-C,GHb, IL-6, TNF-a, CRP, GRP78 mRNA, CHOP mRNA, CAI in treatment groups decreased ,and HDL-C increased, the
differences being statistically significant ( P<0.05). Compared with the AE group, TG, LDL-C, GHb, IL-6, TNF-a, CRP, GRP78
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mRNA, CHOP mRNA, and CAI in the AE + CMIT group decreased, and HDL-C increased, the differences being statistically

significant (P<0.05). Conclusion Both aquatic exercise and Chinese medicine internal treatment can regulate metabolism disorder

of blood glucose and blood lipid and inflammatory response, inhibit endoplasmic reticulum stress of arterial cells, reduce the level of

apoptosis of arterial cells, and they provide a synergistic effect to each other.
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Table 1  Primers sequence
Primer Sequence Size(bp)
GRP78 F. 5'-CTTGGTATTGAAACTGTGGG-3' 234
R: 5'-TGTTACGGTGGGCTGATTAT-3’
CHOP F: 5'-CAGCGACAGAGCCAGAATAAC-3’ 148
R: 5'-ACCGTCTCCAAGGTGAAAGG-3’
GAPDH F. 5'"-TTCAACGGCACAGTCAAGG-3’ 114

R: 5'-CTCAGCACCAGCATCACC-3'

GRP78: glucose-regulated protein 78; CHOP; CCAAT/enhance-binding
protein homologous protein; GAPDH: glyceraldehyde-3-phosphate dehy-

drogenase; F: forward; R: reverse.
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FIHE, HDL-C W& RAL, ZRWA G E XL
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LDL-C B & %A%, HDL-C B . 7 i, 2 F ¥/ 4 it
RN (¥ P<0.05), HAKP B, LA E
41 GHb TG \LDL-C 7K~F-BH i B A%, HDL-C BH X 7t
L, R A G E L (3 P<0.05;382)
2.2 SHXRREEFKFELRE

525 (4 Mg, A4 40 1L-6  TNF-a, CRP 7K
FRETE, ERWAS T E L () P<0.01),
SR B, 4549R T 41 11-6  TNF-a . CRP 7K - ]
BIEL, Z R WA G EE L (3 P<0.05), 5K
iz gh 4l i, 25 A R 41 1L-6 \ TNF-o . CRP B i
RIS, 22 A G248 (35 P<0.05;% 3) .
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x2 SAXRMESMASKFEILE
Table 2 Comparison of GHb, TG, LDL-C and HDL-C levels among five groups (n=25,mmol/L,x+s)

Group GHb TG LDL-C HDL-C
Blank 6.48+0. 31 0.97+0. 26 0.95+0. 18 0.92+1.24
Model 21.29+0.17" 2.38+0.35" 2.18+0.52% 0.48+0. 64"
AE 17.62+0. 65** 1.92+0.41%* 1.82+0. 14** 0.68+0.73"*
CMIT 15.58+0.53** 1.86+0.24** 1.73+0.39** 0.71£0.25**
CMIT+AE 13. 12+0. 18*#4 1.74£0.35** 1.60+0.53**2 0.78+0. 12**4

GHb: glycosylated hemoglobin; TG triglycerides; LDL-C: low-density lipprotein cholesterol; HDL-C: high-density lipprotein cholesterol; AE: aquatic

exercise; CMIT; Chinese medicine internal treatment. Compared with blank group, * P<0. 01 ; compared with model group,*P<0. 05; compared with AE

group, £ P<0. 05.

&®3 SHEKXRME IL-6 5 TNF-a 5 CRP KFLLE
Table 3 Comparison of IL-6, TNF-a and CRP levels

among five groups (n=25, x+s)
Group 1L-6(ng/L) TNF-a(ng/L) CRP(mg/L)
Blank 17.62+2.06 51.83+2.18 6.13+3.2
Model 87.20+5.83%  420.78+26.35"  15.14%3.12"
AE 58.29+0.43*%  141.20£19.21**  11.51x2.43**
CMIT 54.60+0.72%  128.72+40.13*%  8.21+4.75**
CMIT+AE  46.42+0.83 ™"  107.20£52.25™"  6.8425.25**"

IL-6: interleukin-6; TNF-a: tumor necrosis factor-a; CRP . C-reactive
protein; AE: aquatic exercise; CMIT: Chinese medicine internal treat-
ment. Compared with blank group, “P<0.01; compared with model
group, *P<0.05; compared with AE group, 4 P<0. 05.

2.3 54XKHR GRP78 mRNA 5 CHOP mRNA FRi%
KL

525 4l g, HAv4 41 GRP78, CHOP mRNA
TR ET S, Z R ARIHE L (P<0.01)
BRI LU, 24MAY74H GRP78 .CHOP mRNA ik
I A, 22 A ST L (P<0.05) , 5K
Iz B4 A, LE A HEE 41 GRP78 .CHOP mRNA ik
I A, 22 R BB G4 L (P<0.05; 5 4)

&4 5K GRP78 mRNA 5 CHOP mRNA FRiAKFLLE
Table 4 Comparison of GRP78 mRNA and CHOP mRNA

levels among five groups (n=25, x+s)
Group CHOP mRNA GRP78 mRNA
Blank 1.1320.26 1.30=0. 41
Model 9.40+0.27 " 9.25+0.23"
AE 6.14+0.52** 7.12+0. 36 **
CMIT 4.83+0. 15" 5.14+0.16**
CMIT+AE 4.06+0. 12 *#4 4.21%0.73 "4

CHOP; CCAAT/enhance-binding protein homologous protein; GRP78:
glucose-regulated protein 78; AE: aquatic therapeutic exercise; CMIT:
Chinese medicine internal treatment. Compared with blank group, * P<0.01;

compared with model group, *P<0.05; compared with AE group, 4 P<0.05.

2.4 5 HAKXRNBKGAETIER L
JeBE T TUNEL KM E5 R B, 55 HA
BRI JKHPas s P2y IR A SRR R E 4B
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Y10 WLZE A8 T3 B AL, 2 R G2 E L
(P<0.05), S/Kkrhizahal i, &4 5 4 3 Ik
CAT W A%, 2RI G248 L (P<0.05; 14 1
%5),

x5 BEAKXRIBXAMRBATHEREER

Table 5 Comparison of CAI in aorta tissue among five groups

(n=25,%, +s)
Group CAI
Blank 3.25+0. 60
Model 45.24+0.62"
AE 38.18+0.72**
CMIT 36.20+0. 85 **
CMIT+AE 33.8420. 21 **4

CAL: cell apoptosis index; AE: aquatic exercise; CMIT: Chinese medicine
internal treatment. Compared with blank group, *P<0.01; compared with
model group, *P<0.05; compared with AE group, “P<0. 05.
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T,



TR EAELRVEPRZE 202484 A 28 H 4521 % 4543 Chin J Mult Organ Dis Elderly, Vol.21, No.4, Apr. 28, 2022 - 295 -

LTI

Blank

CMIT

Model AE

s

CMIT+AE

E1 5AXRIEKMAETER
Figure 1  Aorta cell apoptosis in five groups( TUNELx200)

The nucleus of normal cells were blue, the nucleus of apoptotic cells brown, and the nucleus of normal cells were larger than that of

apoptotic cells. The red arrows indicate apoptotic cells; few apoptotic cells can be observed in the blank group; lots of apoptotic cells can

be observed in the model group; less apoptotic cells can be observed in AE group, CMIT group and CMIT+AE group. AE: aquatic exercise;

CMIT; Chinese medicine internal treatment; TUNEL: terminal-deoxynucleoitidyl transferase mediated nick end labeling.
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