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Elucidation of mechanisms of cancer cachexia-induced heart failure: Toward the
development of novel cancer treatment combined with excise therapy

Ueno, Susumu

3,600,000

QoL

85As2

It is an important issue to improve generalized functional disorder
associated with cancer progression, especially cardiac dysfunction caused by cancer cachexia, in
balancing cancer and employment as well as improvement of patient’ s QOL and treatment prognosis. In

this study, we evaluated the cardiac function in cancer cachexia model mice and examined the
effects of voluntary exercise using running wheels.

In cachexia model mice transplanted with the human gastric cancer cell line 85As2 cells, reduced
cardiac function was observed with the development of cachexia. However, installation of a running
wheel into each mouse cage to induce voluntary exercise improved not only cancer cachexia symptoms
but also decreased cardiac function. These results suggest that exercise therapy may exert
therapeutic effects on cardiac dysfunction induced by cardiac cachexia.
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*p < 0.05, **p < 0.01 vs. age matched control (unpaired t-test).
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1 85As2
Pre-cachexia Cachexia
(2 wks after implantation) (8 wks after implantation)
baseline control cachexia control cachexia
No. of mice 6 9 14 9 12
Heart and lung weight
HW, mg 130 £ 3 150 £ 5 131 + 3** 172 £ 6 124 + 3**
LW, mg 144 + 4 143 £ 7 140 £ 3 154 + 2 145 £ 5
HWI/TL, mg/mm 5.99 + 0.10 721 +£ 028 6.42 + 0.19* 786 £ 021 596 + 0.16**
LWI/TL, mg/mm 6.66 = 0.16 6.91 £ 040 6.85+ 0.21 7.02 £ 013 6.96 + 0.22
Muscle weight
Greater pectoral (right), mg % +4 116 + 3 99 + 4** 138 + 75 75 + 3**
Gastrocnemius, mg 104 + 2 117 + 3 106 + 3* 133+ 3 79 £ 3**
Soleus, mg 5.86 + 0.15 6.20 £ 0.24 545 + 0.18* 6.96 £+ 0.20 5.23 + 0.12**
Tibialis, mg 40 +1 43 +1 39 + 1* 50 +£1 32 + 1**
Plantaris, mg 12.7 £ 0.34 142 £ 028 124 + 0.40** 16.6 £ 0.33 10.1 + 0.29**
Extensor digitorumlongus, mg  8.99 + 0.12 9.87 £ 038 896 + 0.27 11.63 £ 0.25 7.42 + 0.21**
Fat weight
Epididymis, mg 225 + 21 217 + 27 186 + 30 160 + 12 34 + 5**

*p < 0.05, **p < 0.01 vs. age matched control (unpaired t-test)
HR, heart rate; IVST, interventricular septal wall thickness; LV, left ventricular; LVDd, LV end-
diastolic dimension; LVDs, LV end-systolic dimension; LVPW, d, LV end-diastolic posterior wall

thickness; LVPW, s,
ejection fraction.
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2 85As2

Basdine Pre-cachexia Cachexia
(2 wks after implantation) (8 wks after implantation)
control 85AS2 control 85AS2 control 85A 2
No. of mice 11 12 11 12 1 12
BW, g 24 +1 25 +0.3 26 +1 24 +1 28 +1 19 +1**
HR, bpm 430 +11 443 +13 468 +10 418 =+ 13** 483 +8 418 +15**

IVST, d, mm 0.90 =*+0.02 0.91 =+0.02 0.91 +0.03 0.87 =+ 0.03 0.91 =*+0.02 0.74 x0.03**
LvDd, mm 3.75 *+0.06 3.83 +0.08 3.89 +0.09 4.07 %=0.10 419 *+0.04 4.09 +0.08
LVDs, mm 251 x0.05 2.55 *0.06 2.52 x0.06 293 =+ 0.09** 272 +0.03 3.08 x=0.07**
LVPW,d, mm  0.95 #+0.03 0.95 +0.02 0.98 +0.02 090 *003* 0.98 =*=0.03 0.77 x0.02**
LVPW,s, mm  1.06 =#0.02 1.07 %+0.05 1.08 +0.04 1.01 ==0.03 1.20 +0.04 0.91 +0.03**
FS, % 33 =05 33 *+1 35 *1 28 = 1** 35 +05 24 E1**
EF, % 62 x1 63 *1 65 *+1 55 =+ 1** 65 *+1 49 1**

*p < 0.05, **p < 0.01 vs. age matched control (unpaired t-test). HW, heart weight; LW, lung
weight; TL, tibia length.
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WR; voluntary wheel running, p < 0.01 or p < 0.001, using two-way ANOVA
3 85As2
cachexia
cachexia +
85As2 VWR
No. of mice 7 5
Heart and lung weight
HW, mg 114 + 3 138 + 9*
LW, mg 135+ 4 148 + 4*
HWI/TL, mgy/mm 53+ 011 6.4 + 0.44*
85As2 LWITL, my/mm 6.3 = 0.10 6.9 + 0.23*
Muscle weight
Greater pectoral (right), mg 58 + 3 75 + 3**
Gastrocnemi us, mg 67 £ 2 79 + 3*
Soleus, mg 41 + 0.34 4.7 £ 0.37
Tibialis, mg 27+ 1 29+ 1
Plantaris, mg 8.1 + 046 10 + 1*
Extensor digitorum longus, mg 6.0 £ 042 7.0 £ 0.44
Fat weight
Epididymis, mg 11+ 2 20 + 2*
*p < 0.05, **p < 0.01 vs. cachexia (unpaired t-
test)
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*p < 0.05, **p < 0.01 vs. cachexia (one-way ANOVA
followed by the post hoc Tukey' s multiple comparison

test).



Nonaka Miki Ueno Susumu Uezono Yasuhito 155
Cardio-oncology - elucidation of the mechanism of cardiac dysfunction caused by cancer therapy 2020

and cancer cachexia

Folia Pharmacologica Japonica 165 170

DOl
https://doi.org/10.1254/fpj .19123

13 0 2

46

2019

2019

37

2019




Nonaka M, Ueno S, Kakigi R, Kurebayashi N, Murayama T, Terawaki K, Sakurai T, Uezono Y.Nonaka M, Ueno S, Kakigi R,
Kurebayashi N, Murayama T, Terawaki K, Sakurai T, Uezono Y.

Possibility of exercise therapy as a new treatment for cancer patients with cardiac dysfunction by cachexia.
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