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[ Abstract] Objective To investigate the effect of aerobic and resistance exercise on immune functions in SAMP8
mice. Methods Twenty-eight-week-old male SAMP8 mice were divided into a model group, aerobic exercise group and
resistance exercise group, with eight mice in each group. Another eight SAMR1 mice of the same age were used as the
control group. The aerobic exercise group received 8 weeks of uniform horizontal exercise running platform training, and the

resistance exercise group received 8 weeks of increasing weight climbing exercise training. The relative grip strength and
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rotarod test were performed every 2 weeks. The index of immune organs was measured. The histomorphology of immune
organs was observed, and the serum IL2 concentration was measured by an ELISA. Immunohistochemistry was used to
detect expression of IL2Ra protein in the spleen. RT-qPCR was used to detect gene expression of IL2, IL2Ra, IL2RB, and
IL2Ry in the spleen. Results Compared with the control group, the relative grip strength and rotarod test time of model
group were decreased significantly (P < 0.0001). Thymus and spleen indexes were decreased significantly (P < 0.001).
Aging of immune organs was observed. The serum IL2 concentration was decreased significantly (P < 0.0001). The
positive rate of IL2Ra protein in the spleen was decreased significantly (P < 0.001). Gene expression of IL2, IL2Ra,
IL2RB and IL2Ry in the spleen was decreased significantly (P < 0.01). After 8 weeks of aerobic and resistance exercise,
compared with model group, the relative grasping strength and the rotarod test time of aerobic exercise and resistance
exercise groups were increased significantly (P < 0.05). Compared with aerobic exercise group, the relative grasping
strength of resistance exercise group was increased significantly (P < 0.05). Thymus and spleen indexes of aerobic
exercise and resistance exercise groups were increased significantly (P < 0.05). Delays in aging of immune organs were
observed. The serum IL2 concentration in aerobic exercise and resistance exercise groups was increased significantly (P <
0.01). The positive rate IL2Ra protein in the spleen in aerobic exercise and resistance exercise groups was increased
significantly (P < 0.05). Gene expression of IL2, IL2Ra, IL2RB, and IL2Ry the in spleen in aerobic exercise and
resistance exercise groups was increased significantly (P < 0.05). Conclusions Aerobic and resistance exercise delays
age-related decline of immune functions in SAMP8 mice, and the expression of IL2/IL2R upregulated by exercise may be
its target.
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F.5’ -AGAGGTTTCCGAAGACTAAAGG-3’
[L2Ra R:5’-TTCAAGTTGAGCTGTAACTTGC-3’
F:5’ -CTTCACCAACCAGGGCTACTTCTTC-3’
IL2RA R:5’-CTCCTCCACCTCCTCTTCCACAC-3’
F.5’ -CAGTGCGAATGAAGACATCAAA-3’
1L2Ry R:5’-GGAGAACAAATAGTGACTGCAC-3’
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Table 2 Effect of exercise on relative grip strength in mice (n = 8)
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exercise group, ‘P < 0.05. (The same in the following figures and tables)
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&3 s/ RN (n = 8)

Table 3 Effect of exercise on rotarod test in mice (n = 8)
FEREITE] (s)
15 Rotarod test(s)
Groups 28 Ji 30 J# 32 Ji 34 Ji 36 Ji
28 weeks 30 weeks 32 weeks 34 weeks 36 weeks
X R ZH
493.00 = 10.95 403. 60 = 57.97 331.00 + 20.79 315.80 = 32. 64 339.40 + 32.35
Control group
il
200. 00 = 10. 61 102. 20 + 27.01 114.20 = 17. 12 114.20 + 34.42 107.00 = 15.13
Model group
HHRIEHA
Aerobic exercise 223.60 + 45.81™  196.20 + 10.43 ™ * 211,20 + 26. 55 “**## 210.40 = 11.59***#  187.40 + 19, 98 ™ ##
group
ik 34
Resistance exercise 191.20 + 8. 67 *** 192.20 + 36.75**# 196,20 + 10. 38 ****## 182 40 + 43.84****  180.40 = 8. 08 ***#*
group
I SXHELIMEE, * P < 0.05, " P < 0.01, ™ P < 0.001; SHRAAH,#P < 0.01, (FE/ER)

Note. Compared with control group, * P < 0.05, ** P < 0.01, ** P < 0.001. Compared with model group, *P < 0.01. (The same in the following

figures and tables)
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Figure 1 Effect of exercise on the morphological structure of immune organs in mice ( HE staining)
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Figure 2 Effect of exercise on the protein expression of IL2Ra in mice spleen(n = 8)
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Table 5 Effect of exercise on the IL2 in the mice

serum(n = 8)
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roups IL2( ng/mL)
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FEis 4l

Aerobic exercise group

23.38 + 2,37

Bibiz s

. . 21.53 & 1,25 #
R651slance exercise group

2.6 IEENXTRE IL2 F1 IL2R EERiEHIE00

57 REZE AR L, A5 75 4 ML f 112 R PR SRk i
WETRE(P < 0.0001), SE AV A L, A 461z 5)
H PPz B E T (P < 0.01) ; 5% A A
L AR ZH AR AL IL2Ro SE R 363K B 1 35 R (P <
0.0001) , SEIARI A0 b, A iz sh 4l B fHazs sh 4
BETHE (P < 0.05) 55X FELAH Eb , #5075 41 5 20 ity
IL2RB FEHFk B B FH F (P < 0.01), 5HIAIZ
I, ARSI H B E TR (P < 0.05)  HibHizshd
WETHE (P < 0.01) ;5% FEATAH L, AR 21 5400 it
II2Ry FEH TR BB E TR (P < 0.0001) , 5HH
WAL, A F S S H R ETHE (P < 0.05) ,HifHiz g)
HEFETE(P <0.01), WEe,

F6 BshX/NEUM 12 A IL2R FENFIKMIEN (n = 8)
Table 6 Effect of exercise on the relative mRNA expression of IL2 and IL2R in mice spleen(n = 8)
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