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WE: BH AHTRITENGIT OE S BER 5 B (chronic kidney disease 5 period, CKDS ) B 3 I & #i R S5 5 F AR T8 B2 10
KR VIFRBELRIME MR (end stage renal disease, ESRD) #F LM #E#E o &2 518 4 5 S 097 4 i #0 & AU R % (mineral and
bone metabolic abnormalities in chronic kidney disease, CKD-MBD) % 4= (1 5¢ & M T HEMLAI . 3k U4 2014 4F 8 H & 2016 4F
10 A b2 RATE IR TR CKDS W3 252 i, R4 1 ¥ 7 HE 6% iR & #h ( standard bicarbonate, SB) 7K - % /& #£ 17 43 41, SB<
22 mmol/L 5 X AR EH (217 #) ,SB>22 mmol/L & SLARNFEATR D IEM (35 #1) . Wt SB.IMILE (serum creatinine,
Scr) J® % % (blood urea nitrogen, BUN) . Ifil F§ % 1 ( blood albumin, Alb) 45 (Ca) . 185 (P) ., B A 38 5 % ( parathyroid hormone,
PTH) (il B2-FABRE H (B2-MG) | I BB R A i ik B gk B 51 (B-CTX) K T 8 e It & 2 o i IR (TPTNP) Z2 48 A, 1A 45
B R (CaxP) . XA B H /M SEHATH o387, T 40 515 SBAEMR R RSB, &R HAMT#E4 BUN.PTH. P, CaxP,
B2-MG . B-CTX K TPINP “F#gbp i AR B A &, AT EA M Ca WA DB A ML, TP H B8] Ser & Alb 2 R T4t
Pl L, MM R SB I Ca & IEHISE, #1C RN 0.255; 55 PTH . CaxP B2-MG . B-CTX & TPINP 2 fi # %, #] %
FH 1A -0.869.-0.656.-0.775,-0. 615 MI-0.720; 511 P LT BAHX, &it NEERTHESS T RITEN G CKDS
BB H CKD-MBD i k4, Kol Ge LB 2O HER P HS T RE M S5 E M) ae g,
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The correlation between bicarbonate level and mineral and bone metabolism abnormality in
patients with stage 5 chronic kidney disease

QIU Jieshan'® , ZHANG Wenhua', ZHOU Ziying', WEI Jinfen' | YU Zhaozhen', SHEN Shuijuan’

1. Department of Nephrology, the Wuwei Tumor Hospital of Gansu Province ( Wuwei Academy of Medical Sciences ),
Wuwei 733000

2. Department of Nephrology, Shaoxing People’ s Hospital ( Shaoxing Hospital of Zhejiang University) , Shaoxing 312000, China

* Corresponding author: QIU Jieshan, Email . qiujieshanww@ 126.com

Abstract: Abtract: Objective To investigate the relationship between serum bicarbonate and bone metabolism index in stage 5
chronic kidney disease (CKD35) patients not on dialysis treatment, and to explore the relationship between metabolic acidosis and the
occurrence of mineral and bone metabolic abnormalities in chronic kidney disease (CKD-MBD) in patients with end stage renal
disease (ESRD) and the possible mechanism. Methods Two hundred and fifty-two patients with CKD stage 5 were collected and
were grouped according to serum standard bicarbonate ( SB) level. SB<22 mmol/L was defined as acidosis group (217 cases), and
SB>22 mmol/L was defined as no acid poisoning group (35 cases). The data including SB, serum creatinine ( Scr) , urea nitrogen
(BUN), blood albumin ( Alb), blood calcium (Ca), blood phosphorus ( P), parathyroid hormone ( PTH), blood B2-
microglobulin ( 2-MG), type I collagen carboxyl end peptide beta special sequence ( beta-CTX ) and total procollagen type I N-
terminal propeptide ( TPINP) were collected. The product of calcium and phosphorus ( CaxP) was calculated. The parameters of the

two groups were compared, and the correlation analysis was made with SB respectively. Results The indexes of BUN, PTH, P,

HEWE: WITEEFSIRERPIEES (20112YC-A86) ;¥ iT 4 D E Z5RHH 1R 70 B (20132A125) 5 & g i BHB T RII0 B (W W 180262)
« WENE . B, Email; giujieshanww@ 126.com



970 FEE RGN E 201947 B5 25385 78]  Chin J Osteoporos, July 2019, Vol 25, No.7

CaxP, B2-MG, B-CTX and TPINP in the acidosis group were higher than those in the non-acidosis group, and the blood Ca in the
acidosis group was lower than that in the non-acidosis group, but there were no statistical differences in the levels of Scr and Alb
between the two groups. The correlation analysis showed that SB was positively correlated with blood Ca, the correlation coefficient
was 0. 255, and negatively correlated with PTH, CaxP, 32-MG, B-CTX and TPINP, and the correlation coefficients were —0. 869,
-0.656, -0.775, —0.615 and —-0. 720, respectively. There was no significant correlation with blood P. Conclusion Metabolic
acidosis is involved in the occurrence of CKD-MBD in undialysable CKDS5 patients, and the possible mechanism is that metabolic
acidosis induces the dysfunction of osteoblasts and osteoclasts.

Key words: chronic kidney disease; bicarbonate; blood B2-microglobulin; type I collagen carboxyl end peptide beta special

sequence; total procollagen type I N-terminal propeptide; bone metabolism

BT HR R E TSR e 2 —, b
12 M ' IS ( chronic kidney disease, CKD) #J it
R AR RN kAR HE L &, LT
A EEE R 5 B (chronic kidney disease 5
period, CKD5) 8 & ¥ & W h -1 . B 50 & B
PR b3 T BOR O 0 DA, 09 R P A B T
PE, BEIR B5 . B KW R 55 IR M R ( parathyroid
hormone , PTH ) i) A2 25 -4 , 1111 2 1E AR 35 14 B2 v 28 ]
WS R SR FEA R E LR (end stage
renal disease ESRD) & , R TN WK  HE
ot K R Y- 40 2 T, 5 7% 1B R B U B R
‘U % (mineral and bone metabolic abnormalities
in chronic kidney disease , CKD-MBD) , H 8 3 % 57 5
R . A5 BoR, ESRD & 10 U v e o
75 CKD-MBD 26, HHT O A ¢ T 4 7 M@ A &
RIB T B FAEHE R 35 A 6 b5 A AR S
g A RA CKDS MR AT B MER AR 07 B AR
WHERR h i 5 A AUHE AR A IR R S R 5T . ARWESE
LM ARATBENTIRYT A CKDS Hi B 3 s iR &
5 M %5 ( blood calcium, Ca ). Ifi #§ ( blood
phosphorus, P ) , PTH, Il B2 f% ¥k £&£ A ( blood B2-
microglobulin, 32-MG) | T # i 3R F v ik B 45k ¢
51 (type I collagen carboxyl end peptide beta special
sequence, 3-CTX) & & T A % & 3% 3% A1 K (total
type 1 gluto proactive amino terminal propeptide,
TPINP) #) 3¢ &, § £ W R AR 3 5 CKD-
MBD & A 95 5 Kl REFL A o

1 #EIMTTE

1.1 Hi5Est4
Yk 2014 48 8 A 2 2016 4E 10 H 75 H 4 ik
R BE B W32 R AT 4 AT A T (K9 CKDS ) #3252
1o R ST I H A R R B B R A A R R
2, T B & B NIERE,
2 AFRAE MR B KDQI 4575 ™ #7210 M B 10 B

/NER B i % ( estimate glomerular filtration rate,
eGFR) ,eGFR <15 mL/min A2 # . eGFR Ay} E
F % eGFR (mL/min/1.73 m’) = 186 x Cr "> x 4F
B2 (x0.742 B,

HEBRARUE : (1) B012 1Y J5 & e B o I P A FR 5
(2) 1 FE M8 BUSR 2R 25 iR YT B &5 (3) 28 XU
PRI A B 5 (4) S e S S v e e £ R i
R (5) MK ZR S8 M 58 3 5 (6) FAl 51 R 55
AR ZEL B B AN R B Ak & A FOIR 55 i ) BE 9
IR B HR 55 1 T AE R L IR i 2 BB R | RO
JE JRAE S 2 e A M) B¢ 1 o BB ML RE S5 AR (7)) R
O I PR B 905 o 5 5P Ak O A 1) S8, T 18 4 BHLZE
il B g il o Bl ) 5 £F Ak Ak SRR TR K 2
[ERIRABER SR i
L2 @55k
12,1 bR fe g KA i« 1) 28 25 A80RH O B %0, 2 1]
Z/0AEE 8 h 5 UG R R ks AR 4 T o A
(serum creatinine, Scr) . J# 2 & ( blood urea nitrogen,
BUN) .1t 7 2 [ ( blood albumin, Alb) ,Ca.P PTH,
B2-MG .B-CTX K TPINP %4545, B HUE) Bk i 5 4
A7 o0 B, OB 1M pH A | SE B B R S 2R (acute
bicarbonate, AB ) & %5 #E ¢ B8 & 3 ( standard
bicarbonate ,SB) £ 1, i+ H FH BT (CaxP ),
K H H 5z 7600 4x 5 3 E ALK Ser BUN,Alb Ca
J P, PTH 3R Elecsys2010 B AL k4 A 3
e A (B L% IR AR W E . M p2-MG R AR
S g 0 R I (A6 D7 S iR A ST ) L B
RERAVEIZ UL B #E47, B-CTX [z TPINP R 4 H
AL A RO R BT A (B 2 2 IR /) R
M43 17 % F B IG cobas b 221 I A< 43 A1 AU K T
CaxP B AR (CaxP)= Ca (mmol/L) XP ( mmol/
L)x12. 4,
1.2.2 S MFERBREENESR AB & SB,SB
AR R HEBR Y IR B ER RS, B 0, SBOEE BE HE A
i Sz AR e R AP AR S, AR F Y R 2 B SB
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VB R Bk B S 48 br . AR 17 SB 7K F- %) /&
HEAT 44, SB<22 mmol/L ¥ X hfE AR T EHA
(217 41) ,SB = 22 mmol/L 5& S A4E A 1R 5 4
(35 ) .
1.3 Giif2eibs

R H SPSS 16. 0 3k 4 55 1 0 gk 47 88 12440
TR B A 47 b =R, TH R R DL S+ R i 2
(x£s) T, A IA] FL ISR O 22 40 M ik, 7 Al 5088 1
HHK AR ] Pearson AHC 7317, P<0.05 FEFH

GiitEE o
2 #R

2.1 BHE MR

X AL I PR AR A ox L R B, R A IR P AL
BUN.PTH.P,CaxP B2-MG.B-CTX }% TPINP %45
AR RAE, A RPHEAM Ca BA
PEER P AR, T A AL IA] Ser K Alb 22 7 R4 I
BX(P>0.05), W& 1,

F1 WHBERKIEAR LB

Table 1 Comparison of the general situation of patients in the two groups at baseline

LD AR (a=217) AR T EE (n=35) P1{H
PRl (B4 119/98 19/16 —
ER/ 59.73x17. 14 61.25+18.92 0.070
KRR 2 A L/ (mmol/L) 15.02+2. 83 23. 05£0. 90 0. 000
1M ALEF/ ( umol/L) 805. 80+362. 57 794. 53+335. 42 0.141
RE A/ (mmol/1.) 34.73+15.37 23.85+8.76 0.012
mEAER/ (L) 32.83+1.86 33.05+2. 01 0. 355
DL FOR S B &/ (pg/mL) 418.43+70. 16 336. 00=29. 57 0.017
ML45/ ( mmol/1) 1.92+0.26 2.09=0.08 0. 000
iLFE/ ( mmol /1) 2.15+0.70 1.55=0. 36 0.018
FERETRA 50.92+13. 83 40.37+10.25 0. 021
M B2 MERE B/ (mg/L) 25.66+4. 11 20.98+3. 75 0.016
T80 J5 o 3 B v K B ERBR S %)/ ( ng/mL) 2.71x1.36 1. 69+0. 74 0. 000

A1 R A A R ETAL/ (ng/mL)

302. 36+ 180. 54

249.62+126.33 0. 000

2.2 SB 5558 KB AR S bR 004 M BT

AXPESH B R, SB 51l Ca(r=0.255,P =
0.029) R TFHI%; 5 PTH(r=-0.869, P =0.000) .
CaxP (r=-0.656,P=0.000) ,p2-MG (r=-0.775,
P=0.001) B-CTX(r=-0.615,P=0.003) }% TPINP
(r=-0.720,P=0.000) & i AHK; 5 M P 7o B B AH
K(E 1. F&2),

3

ESRD B3 i T B /N 5 WISk BB S AR (W BE )
FEAR o W6 &8 T T RE 32 100 AR B S sk 2 B 1/
Tk i€ 15 % ( glomerular filtration rate, GFR ) F&A{IX , B i
R = HE R, 5 FEERBEER S
7%, ESRD M ¥ i 77 76 45 B 0150 5 0 L 4k & 1k
PSR 35 IR D RETTHE B M A% 5 454 B0 g A8 1L % i
R4 8U45 4k, B CKD-MBD . BFgE B R,
CKD-MBD £ 0 I i & 28 05 25 7F & A2 RURS: 38
PR 3 2 T e B L Al S fE B IR &, 4 45
P ML YR 37 AT R A A 1 IRk PR N B A A A T VR ik
PR A b Ve 8 Ok 44 1E A ) M R P 7 i) IE % CKD-MBD
k"

AN A BRI 102 4] CKD % f 52 4
fat B Wi A I 3% Ser., BUN, TPINP | 82-MG ., B-CTX,
PTH M # e . Ca P J CaxP, %55 % ¥l CKD 4
# Scr.BUN ,TPINP .B2-MG ,8-CTX ,PTH ,ALP .P J
CaxP ¥ T X 4L, T Ca IR T XS A, — T [0] it
AT %, i PTH  B-CTX % P #£ CKD1-3 #{ &
HiHZEF LGB L B4 CKD4 B K 5 B8 #H
AT B T . SRR BE S ARG, I P CaxP
PTH.B-CTX f TPINP ¥4 EytEa%, X EEEH
TGRS lo- 2108, S R4E4 K D
efbREas, 6 1,25- "R 4E A R D3 A iamdl, H
SR 55 T U 3R 0T 4% 1) R IR A, DT 84 B 45 i
T R, T AR, TR R A 2 i R AT Y
HEM S 0518 T A, B EE AR
WA, AR R v 2 T ok B T 2, A R
BB, TR M SR TR R A
HRBAIR MM ER AB K SB,SB 1l & HEBR T IF
W DK E s, D Ut , SB TR AR v B b S i R A R
P R A A BT A 2R X SB PR S S bR Bk iR A
H4EFR., L) SB<22 mmol/L E X BBy F,
SB=22 mmol/L & X AAHAR T H., A5 D
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Fig.1 Correlation analysis between SB and calcium and phosphorus metabolism and bone turnover markers in patients
with metabolic acidosis
F2 HANBERSERE SB 5B LA BRI AR 47
Table 2 Correlation analysis between SB and calcium and phosphorus metabolism and bone turnover markers in patients with

metabolic acidosis

LiES PTH/ Ca/ 174 CaxP B2-MG/ B-CTX/ TPINP/
a

ES 4 (pg/ml.) (mmol/T.) {(mmol/T.) (mg/T.) (ng/ml.) (ng/ml)

r {8 -0. 869 0.255 -0.109 -0.656 -0.775 -0.615 -0.720

PAg 0. 000 0. 029 0.354 0. 000 0. 001 0. 003 0. 000

L AEH B EE 4l BUN,PTH P CaxP B2-MG, B-
CTX & TPINP ZF48 bR BB PE TR h B 4L i , £ A R

PRI Ca A AR BE AR, T P 4L E] Ser S

Ab ZR G2, 5 LIRS A RAM. &
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7~ ESRD &R R rr 5l A Ca P J B §5
bR HEY Y H

B S T WA R UG BR A A 2, 3 A A S B
B T bR R R A 4 B A BN AN [R) AL B 2 R AT B
W WA TR R AT I, B R B i e B R
S — bR A . BT, B NSNS
WS HE R AER A TS5 5 6 B 412 Wy CKD-MBD
s, I B2-MG SR —Fh N PR 4 T i
FE 0T, FH 4 T2 24 B R K 22 B A A% 4 o W
3% B2-MG % 538 o B /N ek i B, s 2t 19 B2-MG
T 99. 9%k T il /N B T 0 A B R, N TR TRA
I, DA T HFE I 4 0 B R AT B
FKEM,B2-MG A E T AN FE-6 MBS
FE35 LA K B i A B 3 A S R S B R
e, AT RECE RIS e 5 EsE Rk
B I T I 2 B M IR A oS HE B2-MG
Ve RS RAPIRGE —EMER T ERERA
FLEG A A, T B8 75 &l ad 90% , 1 B Jit JR 25 A 7
BB AL B 8, N S C g JE KR o TR S AL FR
TR AR B L B R T, B-CTX 2 I
AU FEAE B A AR T B, T AL R o
Fr By C o IRES 7B R AR C sk By a- R &
QIR AT B B-BY, i C 3 B IR o S A AR T AR
JR B R RE R Y B B-CTX PGB W B A 8 &1
RS B AT ARURR B, o B AR U R O N B 1 e 12
AP RTEM B EESHEEN., MIMREEBD
N 330 43 B & TPINP | Y 1 & 2 Mo 1% P 38 98 B, 17 e
JR A R 2, TPINP AE I Wk 5 3% &5 . TPINP #&
JIRE AL R a5 = g = A= O W i e 4
J1- BB RL B-CTX A1 TPINP 243 Bl iz 188 1 i il
HERWER, MPREWH A REMRNLES S
AR B-CTX A PE B B A % 5, T CKD
B BN AE B SR R ANE T IS RE B B
P, TPINP J B-CTX KTV & % F M., A%
# AR Y B T AR TR W M R 558 i,
il PTH . B-CTX .Ca P ALP Ser Alb 54545, 84 (Al
£ Bos,CFR 55 PTH B-CTX P } Ca K
M., BAE2E " R, CKD HH I TPINP B-
CTX . PTH3 I8 4r 5 1M P.CaxP Ser. BUN } B2-
MG ¥R IEME, M5 Ca 2 MAAME, ExN
TPINP . 3-CTX, PTH X B2-MG A TREHER
CKD B FEHmAMEILLBHEEERAR. T
B W EAU R F E 5 & CKD-MBD 7 G841
il , AW 5K SB 055 Ca P CaxP PTH,B2-MG,

B-CTX K TPINP YEAHZCHE 7347, 45 R & 3, SB 5l
Ca(r=0.255,P=0.029) 2 IEM %;5 PTH(r=-
0.869,P=0.000) .CaxP (r=-0.656,P=0.000) .
B2-MG(r=-0.775,P=0.001) ,B-CTX (r=-0. 615,
P=0.003) & TPINP (r=-0.720,P=0.000) ¥ & fi
A BEoR AU PERR TP W 0 5 = PTH  B2-MG |
B-CTX K TPINP EF i in M FH ML T
ESRD H#% CKD-MBD f % 4 .

ABEGE IR A AL A R b B RO A AR
PERR T 8 19 CKDS M RAT W BERAIGIT B Ca P,
CaxP  PTH  B2-MG ,B-CTX J TPINP Z5:48 t5, ¥
SB 4355 FIRAE AR AEA G T B R R SB 5
Il Ca B F A%, 5 PTH, CaxP  p2-MG,B-CTX K&
TPINP 2 AR, SRR TES S T K178
Hrif¥T CKD5 #i & % CKD-MBD (% % 2, 1fi H 7] fig
ML A PR 5 S T HUE 40 M5 0B 4 i T
fedefi . AR THEFWR O ECH R, A H K
UL = - B 9E
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