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Table 3. Amino acid oxidation and protein turnover in

adrenalectomized rats

No supplements Dexamethasone
Control Acid Control Acid

Oxidation
Protein
degradation

Protein synthesis

6205 67207 74+05 125=x08°
377+23 378+39 346%16 463 £33

312220 311x£36 272£12 338=%28

Components of leucine turnover are expressed as wmol leu/100 g wi/hr.
Results (mean * SEM) are from at least 7 animals in each group. All values
were calculated based on plasma leucine specific activity.

May et al, Kidney Int 1996



Table 2. FSR, RNA content, and Kg in different muscles of control and acidotic rats

FSR, %/day RNA Content, mg/g Kax, grday g RNA™!
Control /ﬂdﬁ&\ Control Acidosts Control /ﬂmdw\
(Gastrocnemius 434016 3.10+0.22% 4531034 490023 995+1.09 6.35+0.42%
Plantaris 504=0.13 3.86+0.19* 466%0.17 497£0.17 10937048 7.7610.25%
Soleus 7512019 6.25+0.25¢ 767£0.18 7.57£0.29 9.72+0.16 §.24+031*

Values are means * SE; 7 = 8. FSR. protein syniesssrates. RNA content 15 expressed as RNA-to-protein ratio; Kgya. FSR per umit of RNAM
mduced by administration of NH,Cl. and FSR were measured with the flooding method after 24 b (experiment 2). *Sigmificantly different from control, P < 0.01.

Table 3. FSR in skeletal muscle, heart, and liver of control and acidotic rats

FSR, %/day
\
Gastrocnemius Plantaris Solens Heart Liver
Control 5.52+0.36 6.20x0.21 10.10£0.33 12151037 82.97£5.73
Acidosis 398+0.17% 505£0.21% 950£03 11.64£0.33 71.85£2.75
\< —/

Values are means * SE: n = 6. Acidosis was induced by administration of NH4CL, and FSR were measured with the constant infusion method after 24 h
(experiment 3). *Significantly different from control, P < 0.02.

Caso et al, Am J Physiol Endocrinol Metab 2004
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Composition of the Experimental Medium (pH)

Parameter 74
71 (Control) 77 74

L-GIn (mmol/L) 2 2 2 2
MeAIB (mmol/L) 0 0 0 10
Total protein t = 28 h

pg/35-mm well 174 =17 212 =11 195+15 165 + 18°

% of pH 7.4 control value 81+ 6° 100 92 +5 77 £ 7°
Protein synthesis rate t = 24 to 28 h

nmol L-Phe/mg protein in 4 h 8.8 = 0.3° 9.9 +05 103 0.3 8.15+012°

% of pH 7.4 control value 89 + 3° 100 104 =3 82+1°
Protein degradation rate t = 26 to 33 h

log,,%/h x 10° 108 =09 105=09 104 =11 136=10

% of pH 7.4 control value 102 £2 100 98 +2 130 = 2°
Intact protein leakage (cell damage indicator)

t=2to33h

% per h 0.13 = 0.01 0.16 = 0.01 0.17 = 0.02 0.15 = 0.02

% of pH 7.4 control value 80 =8 100 102 =8 94 +8

“Pooled data from three experiments are shown (with three replicate culture wells for each treatment). Cells were incubated
in the experimental medium (MEM + 2% dialyzed FBS with the additions stated) for 24 h. All measurements were then made
in parallel at the times (f) indicated using fresh samples of the same experimental medium.

P < 0.05 versus pH 7.4 control.

P < 0.05 versus pH 7.7.

Evans et al, J Am Soc Nephrol 2007



H+ Extracellular Fluid

Insulin/
IGFs

= - B
v

SNAT?2 SNAT?2 Receptor

. Transporter " “Transceptor™ T.’{.rr?:;e

: + =

= + - PI3K

| + ?

, . ' <~

Free | . Proteolysis PKB
+

Pools - MmMTOR
—+

Downstream
Phosphorylation
Targets

-+

Protein
Synthesis

Cytosol

Evans et al, J Am Soc Nephrol 2008



Table 1. Characteristics of control and NH,Cl-gavaged acidotic

rats

Control Acidotic
Blood pH 7.36x+0.00 6.93+0.04%
Blood bicarbonate, mmol/] 26.2+0.91 10.7+1.23%
Initial body weight, g 129+4 1274
Body weight change, g —1+1 —16+2%
Extensor digitorum longus w.t., mg 45+1 41+1%*
Plantaris w.t., mg 22447 198+6%*

*p < 0.01, acidotic vs. control group. n = 7/group.

Table 2. Concentrations of leucine and insulin in plasma of control
and acidotic rats gavaged with saline or leucine

Saline Leucine

control acidotic control acidotic
.nmol/ml 336+32* 426+71%° 1,581+251P 1,011=+904
Insulin)pmol/l 264742 1564270 874+25b 2924+ 68P

Dissimilar superscript letters indicate a significant difference
between groups (p < 0.05); groups with common letters are similar.

Sood et al, Am J Nephrol 2014
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Table 1| Arterial insulin concentrations (uU/ml) in patients with chronic kidney disease (CKD) and in controls in the baseline
and during insulin infusion

Insulin infusion rate (mU/kg per min)

001 0.035
0 80 100 120 0 80 100 120 min
Controls (n=5) 611 2+4§ 28+73° 30£1° Controls (n=7) 741 47 £ 4° 60+4° 62+3°
CKD (n=5) 811 26+2° 26+2° 29+2° CKD (n=7) 10+2 4+7 56+3° 59+73°

P < 0,05 basal versus insulin-infused period.

Table 2| Forearm blood flow (ml/min per 100 ml) in patients with chronic kidney disease (CKD) and in controls in the baseline
and during insulin infusion

Insulin infusion rate (mU/kg per min)
0.01 0.035
0 80 100 120 0 80 100 120 min

Controls (n=5) 35102 37101 36102 37102 Controls (n=7) 3.710.1 42103 46£0.° 47+02°
CKD (n=5) 41102 40102 381026 40103 CKD (n=7) 42:04 49106 49+04° 5.1+0.4°

P < 0,05 basal versus insulinnfused period.

Garibotto et al, Kidney Int 2015
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Attainment and Maintenance of Normal Stature
with Alkali Therapy in Infants and
Children with Classic Renal Tubular Acidosis

ELISABETH MCSHERRY and R. CURTIS MORRIS, JR., Departments of Pediatrics and
Medicine, University of California, San Francisco, California 94143

Jc - The Journal of
I Clinical Investigation
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McSherry & Morris, J Clin Invest 1978



CAPD

Time, months

Fig. 2. Weight gain (kg) in high (l) and low ([J) alkali groups (*P <
0.05).

AN T % S g O 0~

Stein et al, Kidney Int 1997



CAPD

1.5

0.5

Time, months

-0.5

Fig. 3. Midarm circumference gain (cm) in high (W) and low () alkali
groups (*P < 0.05),

Stein et al, Kidney Int 1997



NPMNA (g/kg/day)
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Szeto et al, J Am Soc Nephrol 2003
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* Muikég ouoTtraocsic UPnAnGg Eévraong odnyouyv o€
MEYAAN TTTwon Tou pH o€ TINEC TG TAENG TOU 6,2-
6,3

* H o&Ewon ocuvetreia Eviovng HUIKNAG
OpaocTnPIOTNTOG dUVATAI VO CUCXETIOTEI JE TO

@QAIVOUEVO TOU MUIKOU KANOTOU

* H duvardétnta Tou 68Iivou pH va TTpoKaAEgi HUIKO
KAMOTO ETTAYETOI ME TN CUVOPOUN AAAWYV
TTOAPAYOVTWY, OTTWG N AUENHEVN CUYKEVTPWON
AVOPYOAVOU (PO POPOU KAl N EAATTWHEV

NAEKTPOXNMIKA KAion TOU aoBeoTiou
Fitts, Med Sci Sports Exerc 2016
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« 2xéon MFCV Kal pUiKoU KAJaToU

. MFCV & pH

HJWLH}HHH% e Mikpég peTaBoAéc Tou pH Kai

J‘ : diatipnon MFCV

150 200 Schmitz et al, Eur J Appl Physiol 2012



Acidosis Is Not a Significant Cause of Skeletal

Muscle Fatigue

cute skeletal muscle fatigue develops 1n situations
Awith high energy demand and large dependency on

anaerobic metabolism. When fatigued, muscles be-
come weaker and slower, and two end products of anaerobic
metabolism, H™ and inorganic phosphate ions (P;), have re-
ceived most attention as causes of the impaired contractility
in fatigue (1). In particular, the increase in H™ (i.e., reduced
intracellular pH [pH;] or acidosis) is believed to play a central

T#37°C

1s no obvious causal relationship between an intracellular
acidosis and a reduced force production in fatigue.
Experiments on skinned muscle fibers allow direct control
of the solution surrounding the contractile proteins. Early
skinned fiber experiments performed at low temperatures
(<15°C) showed a marked decrease of maximum force un-
der acidic conditions and this was considered a fundamental
proof of an important role of acidosis in fatigue. More re-
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Westerblad, Med Sci Sports Exerc 2016
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