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A study on the mechanism of skeletal muscle atrophy in chronic kidney disease as
aging-related sarcopenia
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We examined the effect of mineral metabolism disorders with chronic kidney
disease (CKD) on skeletal muscle atrophy (sarcopenia), using in vivo and in vitro study. Our in vivo
study, we adopted animal CKD model induced hyperparathyroidism in 5/6 nephrectomized (Nx) rats. In

spite of a relatively short period (only 4 weeks), rats fed high-phosphate and low-calcium diet in
the Nx group were almost observed cachexia in CKD. This result might suggest this model was a useful
tool to investigate sarcopenia associated with CKD. In vitro study, we examined myotubes
differentiated from rat L6 myoblasts were harvested in DMEM containing 2% horse serum with/without
uremic toxins such as Indole-3-acetic acid (1AA) or Indoxyl sulfate (IS). These experiments were
implemented in both normal- and high-phosphate conditions. These results might suggest uremic toxins
using the present study cannot dramatically harm myotubes and phosphate control 1s crucial to
prevent sarcopenia in CKD.
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NX Na-dwks Nx-Bwks
Stndard-dict High phosphorus-dict Standard-dict High phosphorus-dict
2 1 BW(g) 419 £ 2 307 + 104 % 501+ 12 B
Total foad imake(g) 459 £ 12 331+ 16 % 997 &+ 11 S8 4 80k
NX H Relative food infake{g/100g BWaveiday) 46 £ 0z 39 £ 09 ¥ a5 % 01 34 & 03 %
TP gLy 56+ 02 54 & 07 59 4 03 54 & 06 %
4 ALB (gdL) 38+ 02 33 £ 05 % 39 4 01 33+ 04 %
BUN (mg/dL) 3T+ 64 956 + 6.1 327 4 43 1418+ 127.9%
CRE (mg/dL} 057 £ 008 155 + 099% 051 4 0N 273 + 250 %
UA (mg/dL) L1+ 03 10+ 02 14 413 18+ 24
Na (mEg/Ly 1469 & 20 1505 & 16 % | 1490 4 17 1512 4 20 %
K (mEq/L) 41 & 02 41 + 05 45 4 19 45 & 15
€l (mEqL) 1034 & 21 1049 & 37 1009 4 14 1004 & S%
Ca (mg/dL) o £ 03 19 £ 20 ¥ 114 £+ 05 74 £ 16 ¥
1P (mg/dL 83 & 11 20+ 135% 76+ 15 209 + 78 *
Heart(mg) 1308 + 169 1078 £ 301 % 1465 + 187 1220 + 217 %
Reltive Heart{mg/] 00gBW) N2+ 40 362 + 65 203+ 42 387+ 79 K
psoss major(mg) 3258 & 831 2183 & 943 % 821 487 3007 & 819 %
Relative psoas major(ig/100gBW) 76 £ 1S 704 £ 145 865 & 112 925 & 114
soleus(mg) 492+ 2 M x 65 % 568 &+ 59 386+ 55 &
Relative soleus(mg/| 00gBW) g 9 129 24 1 12 122+ 17
NX_H plantaris(mg) 917 & 84 696 & 23 % 1169 + 124 762 + 18] *
Relative plantaris{mg/1 00gBW) 23+ 13 20 = 18 2344 26 236 = 18
EDL{mg) M3+ 35 342 & 108 % a2+ 3 W T K
Relative EDL(mg/100gBW) 106 + 6 e u 98+ 3 N7 8k
TA(mg) 1628 & 42 1273 £ ap1 ¥ 1844 & 134 1398 + 251 %
Relative TA(mg/| 00gBW) 389 & 21 419 = 52 369 + 32 &7+ %k
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