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1. Institute of Medicine (US) 1997. Available at: https://www.ncbi.nim.nih.gov/books/NBK109825/pdf/Bookshelf NBK109825.pdf. Accessed: June 2026.
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Penido MGMG, Alon US. Pediatr Nephrol. 2012;27:2039-48. Gyowa KI RI
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BEENSE
1.4 g/H

EERADYIING Y AL2

EX#A% (100 g)

IEeUR =1
1.1 g/H 0.2 g/H
m#EhyYYigE -
0.9-1.5 mM (0.5 g) o
2 [ 2.8 mg/dL-4.6 mg/dL* B (600 g)
0.2g/H r— 0.2 g/d
::1)M1)'d
[ ;’:}ﬂa 6.1 g/H
HRHEHES
1.4 g/H 0.9 g/El EIBENIZ>085-
95% N EIRINEN 2

meaizszcrE  IBEIFUIMRE .
t mg/dL~DH#EE 1 mmol/L x 3.097 = mg/dL.

1. Hernando N, Wagner CA. Compr Physiol. 2018;8:1065—-90. 2. Minisola S, et al. Nat Rev Dis Primers. 2017;3:17044. Gyowa KI RI N m.tmm
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1. Hernando N, Wagner CA. Compr Physiol. 2018;8:1065—-90. 2. Minisola S, et al. Nat Rev Dis Primers. 2017;3:17044. Gyowa KIRIN Oerv |_| N
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1. Hernando N, Wagner CA. Compr Physiol. 2018;8:1065-90. 2. Minisola S, et al. Nat Rev Dis Primers. 2017;3:17044. 3. Payne RB. Ann Clin
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1. Florenzano P, et al. Lancet Diabetes Endocrinol. 2020;8:163-74. 2. Pettifor JM. Eur J Pediatr. 2008;167:493-9.
3. Estey M, et al. Clin Biochem. 2013;46:1197-219.
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PXERODFEETHE

‘fﬂlﬂﬂﬁ’.nﬂi
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ATP, adenosine triphosphate; DNA, deoxyribonucleic acid; DPG, 2,3-diphosphoglycerate; RNA, ribonucleic acid. tﬂﬂ*u:FlJ J**_t 0
1. Penido MGMG, Alon US. Pediatr Nephrol. 2012;27:2039-48. 2. Florenzano P, et al. Lancet Diabetes Endocrinol. 2020;8:163—74.

3. Leung J, Crook M. Clin Pathol. 2019;72:741-7. F YOWaAa KI R| N ‘ aaaaaaa
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Glycoprotein: protein with Glycolipid: lipid with
carbohydrate attached / carbohydrate

‘e 0 @  attached
o 1)
i J 7 Eﬁl
H
X
" — Jutn—

EIANASALER

ﬁ — NESHIAERAHEL Peripheral membrane Phospholipid
H | protein bilayer
) Integral membrane Cholesterol Channel protein
= JDI =

73 - =
BIIFI KRR E .
Oregon State University. Anatomy and Physiology. Biga LM et al. Available at: https://open.oregonstate.education/aandp/chapter/3-1-the-cell-membrane.

Accessed: June 2026. Images used under CC BY-SA 4.0 (https://creativecommons.org/licenses/by-sa/4.0/). Gyowa KI RI N
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Hydrogen bonds

Thymine _-HoN Adaning 3 Nitrogenous bases:

¥ N\w OH 3 5 D Adenine

O\\pp_ / 2 -N/ \ N , ==X Thymine

o ©O NH" - o <S> mmm» Guanine
~ o,

&=——) E==x Cytosine

O, O N o /
N’ =
O.P~O N( i N \> o O@ Base pair
S 0 _\H >_N OpZo
. l\lHé ---- O cytosine ) 5 Sugar
o Guanine © phosphate
| Il I | backbone
I I l - UVELBIR
! . B
Sugar-phosphate Bases Sugar-phosphate B S -
backbone backbone
[ ~ ==, iy
W - UVEREE - UVEEEIE
DNA, deoxyribonucleic acid; RNA, ribonucleic acid. 111?]*']:‘:|J D**ﬂﬁ*i h
Oregon State University. Anatomy and Physiology. Biga LM et al. Available at: https://open.oregonstate.education/aandp/chapter/3-3-the-nucleus-and-dna- < |—| N
replication. Accessed: June 2026. Images used under CC BY-SA 4.0 (https://creativecommons.org/licenses/by-sa/4.0/). ‘byowa KI RI N MO‘EMHWM“MM
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SO INOBVYEEEN US> I FIVEiE

BBENEUSESE (NaHPO,-) [C&BDibEnIH DRE{ER
)d FTIVAH
BHE8R RIS Bz
;F:E'Tﬂiﬁgi

Na* + NaHPO,

TOFAFF— l
SRS p=ON
APP K+ H+ + NaHPO,
HCO; <==7===~ HCO, + H*
APP TOFA VKR TP —t t BRBH*EHPO, L5
H,CO, NaH,PO, ' =\’ Tl
‘ T R 2 UTH,PO,ZHRZB% L. KU

l 9LE (NaH,PO,) ¢LT
H.,O HEttan3
i i S > er
==K co,
SOF VA
(I3 2 S E(/EX

APP, adenosine pyrophosphate (also known as ADP, adenosine diphosphate); ATP, adenosine triphosphate; CO,, carbon dioxide; H*, hydrogen ion

HCO,, bicarbonate; H,COg, carbonic acid; H,O, water; K*, potassium ion; Na*, sodium ion; NaHPO,, disodiu}n hyd’rogen phosphafe l\iaH PO, SOdililm
dihydrogen phosphate P, phosphate; Pi, inorganic phosphate.

, 73 - =
BAIFUIB%RRE -
1. Penido MGMQ, Alon US. Pediatr Nephrol. 2012;27:2039-48. 2. Leung J, Crook M. Clin Pathol. 2019;72:741-7. 3. Hall JE., 2011, Guyton and Hall’'s

Textbook of Medical Physiology (12th ed), Chapter 30, Acid-Base Regulation. Gyowa KI RI N Ot dne my,, et
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- BOKEAD. BEE. 72 EORBINSERENE TR
IWF—Z2FBUT, ADPIZATPICEIEENS
. ATPOE U BELES U BEBEORANNG

RICTRIF=DIHEN 5, ATPEADPEUSERE(C  Sfdareis- 552
BLIAZEN S

77"))‘/_')/@

TS OO T -1
(B : S IEEH
ADP +(@@ G, I

a By

PTI)II=VUEE + UDEE

BTV E -
ADP, adenosine diphosphate; ATP, adenosine triphosphate; P, phosphate.

Hall JE., 2011, Guyton and Hall’'s Textbook of Medical Physiology (12th ed), Chapter 30, Acid-Base Regulation. ‘Syowa KI RI N ..t aaaaaaaaa
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TEPEOMMDEZE(SEIGL . BORARNFET 5!
BE0OE—-VZZE (peak bone mass)
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ROF>7)\HA L TEICFE T D12

- EECDZER B ORZAREHERFO

. - 220 HEIS A
EOME) NUETHBL2 Y \
It
L[4
0 10 20 30: 40 50 60 70 80
fFiip RSt 1 5% (e

RERRA HEFTHA

© BERRICEITEBOBLICIDERNMET?
- EROFEESEIGTEDLD. ETUSIICEDT
FHBEE DS VB ORZANFEIBINS

1. Oregon State University. Bone Health In Depth. Available at: https:/Ipi.oregonstate.edu/mic/health-disease/bone-health. Accessed: June 2026.
2. Penido MGMG, Alon US. Pediatr Nephrol. 2012;27:2039-48. 3. Clarke B. Clin J Am Soc Nephrol. 2008;3:5S131-9.
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fe oy T EER e
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73 - =
1. Foster BL, et al. Birth Defects Res C Embryo Today. 2008;84:281-314. 2. Foster BL, et al. Endocr Rev. 2014;35:1-34. 3. Figure by lan Furst and Goran tDD*D:FIJ J**Et

teken. Available at: https://commons.wikimedia.org/w/index.php?curid=30471470. Accessed: June 2026. Figure used under CC BY-SA 3.0
( bYOWB Ki RI [T -'? -

(https://creativecommons.org/licenses/by-sa/3.0/deed.en).
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UBEETEHIFOISHDPTH, FGF23, 1,25(0H), DDA

[ PTH-*
T U OB HE’
| U DEFBIRIR

( FGF23t34
T U okt

VU B EIRIN - FGF23

SRR | [iBY> t IEYY ) 235
U ILSOLRIRECES A o
PTH o3 * \:\ 1,25(0OH), D1-35 S,

O |t omesEx 3
t MmiEY>

FGF23. PTH. 1,25(0H), D (&.

HEOEDOI(—F\v)Z@EUT. €

- NTNOREEZFEL TS
gy - 1E
----| ELE

TUDRBIEHL DY LRBETRICEHELTEY . ED X ELAHEFEPTHTH S,

HHEF T2 ICREBASNTE ST . 1,25(0H),DDETEIUVAILY I LARIETZ N LI-FENGERGO L BENGERGOMNEBASH T
1,25(0H),D, 1,25-dihydroxyvitamin D (calcitriol); FGF23, fibroblast growth factor 23; PTH, parathyroid hormone

| BTV E -
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