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Abnormal blood levels of renal function-related metabolites among
13,100 physical examination population in Xinjiang: clinical
significance of concept of Molecular Sub-healthy

Hui-hui Yin', Ya-jing Ma? Bin-zheng Liu?, Jiang Chen? Shu-gang Li% Wen-jie Zhang*
(1. Department of Pathology, 2. Clinical Laboratory of the First Affiliated Hospital, 3. Department
of Public Health, School of Medicine, Shihezi University, Shihezi, Xinjiang 832002, China)

Abstract: Objective To examine fasting blood metabolites related to the renal function among individuals
participating in the routine physical examinations and investigate their possible Molecular Sub -healthy status
defined by having abnormal blood metabolites without relevant clinical manifestations or diagnosis. Methods Totally
13,100 individuals of Han Chinese attending health checkup in our clinic from January 2013 to August 2014 were
tested for blood metabolites and activities related to the renal function after overnight fasting. The examination
indexes including uric acid (UA), blood urea nitrogen (BUN), creatinine (CR) and cystatin-C (Cyst-C) were detected
using an automated bioanalyzer. Results According to Chinese reference ranges for the 4 blood metabolites, the rates
of increased levels of UA, BUN, Cyst-C and Cr were 14.05%, 1.90%, 0.82% and 0.33% respectively. The vast
majority (> 80%) of the individuals with abnormal blood metabolites was clustered in 21-50 years of age in both
genders, who formed the prime labor force in China. Blood levels of all the 4 metabolites in the males were higher
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than those in the females (P < 0.05). The levels of BUN, Cyst-C and CR, but not UA, were positively correlated with
age in both sexes. Conclusions This is the first investigation using a large sample of Han nationals presenting no
clinical symptoms at the physical examination in Shihezi area, Xinjiang. Elevated levels of 4 renal function-related
blood metabolites are found and we accordingly propose for the first time a concept of renal function -related
Molecular Sub-healthy status, which serves as a pre-warning for asymptomatic renal diseases. Such a concept may

be useful in preventive public health for those sub-healthy individuals at molecular level.
Keywords: physical examination; renal function; renal function -related metabolites; Molecular Sub -healthy

status; preventive public health policy
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KTRESAMEMER, G5 DIRerE CER 1
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TORERE S DIRE S5, R D ae A b AR iR
P b B S AR Ak, B, T8 2 oK P B SRkl T Ad
VR R TR AR R A T S INAE
JEARFRAARKE Y 13 100 PUREAS AR A T 2 it ' T fig
() 4 TUMLRAE AR, A 3 A EZ LB BIIRIR JRE
R MEANE C SRRk w8 T2k 5 IRIR
FRER MMz C FNUEFAE MR AR 384 58 Tt
L VAR R Bl i3, 35 14.05%; 76 JRR R E ALk
WE C AL K58 %, 80%4E 1 18 ~ 50 %
TR AR . ARSI SErF G 45 AT T 43 M An)
W, JFEE A G TR I s ok s LA SR 58 3
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1 #ERSFHIE
1.1 X

AW I SE 2013 4F 1 H -2014 4E 8 A A

T[T 2B 2= B 5 — B 2 BeadbA T (R Ak " 1 T
SR FURDUEAMA 15 548 A, BRI B4
2448 A, 35 13 100 AN A ST . 45 S hn gt
FRARKS” & TCREAR VR (N REHERR A Lo AR S PR ik
FHREFPEIE 1 TCRE IR AR B, BT LA, 2B 3 R i S
WFFEAAE SON P, il R AR &7
1.2 FAEMRFE

Fr AR NFERR AR 12 h, IRH RS
FHEAE K 3 ml. ST REAY A= LR AR 4 10
Fabr, PRI R Z A IUEF I E ¢ P KR4e A3
AEAAHEAR B A SRR EA TAGHIN , 2 57 (AR A ' )
REAH A B 1
1.3 SEEERISHERE

A ] R 2 R 2 B 2 — BT B Bt A g B AR A1
(4 E I PRAS B A VE AR ) (55 3 1) il o f A IE
WEHIEEAT  JRER M 90 ~ 410 w mol/L; JREZ AN
1.6 ~ 8.2 mmol/L; LI 17.7 ~ 120 w mol/L; e
C 4 0.59 ~ 1.50 mg/L. fXF a4 = T Lk ik & i
HHRT R
1.4 SitFEFE

BT K B 44 5 A Excel %, R A SPSS
20.0 A TG T THEBORHSAEL + dnifE
22(x £ 8)Fm, R ¢ K50 RN B H 28 2250 5 114K
TR R B R R x 2 R s OG0T
K HH Pearson A2/ HT75 . P<0.05 AR HA ST
2 #R
2.1 —MER

AT NAE SR A b R A 50 D3R 1
E 13 100 I TCHER F URiARE 2, S 1 8 216 i, i
62.7%; L 4 884 4], i 37.3%. 4Fii% 18 ~93 %, F
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ME CARTHM: > Lotk ¥ERAGITEE L (P<
0.05), L5 2,
2.3 BIHfEEXREMKEREENRHE
N 3 Fin R IG R IE# 2% (4R L 4 1005
IREAH AR ACE AR AR TP A AR R
S AR IRIFRKT 5% 8 N NEURZ | Rk 14.13%,
Hoh s K 28R B & T IEH 2%, 15 14.05%,
1A 0.08% KK H LT IEH S5 LR ., Mz C K
S-S A R 5 2 067, 3.75%, Hoh e N
0.82%, [EAIKE A 2.93%, JRER M T IEH LH
HARL AN 1.90% ;LI &5 T 15 0 11 A S A
R, Ak 0.33%.
2.4 AEEESINEEEXREYNEKTERE
ENATER
AT IR, PRIR PR 2820 LT () 558 A6 Hh 5
BE > Lok, WM E C R E A R L > B

P, ¥ EFA SRR L (P<0.05) (L3R 4), EE
BE, IRRAKEREET, B REZ8H, 5
21.53%, AR AN 7 1.68%.
25 AREEHRAEBIEEEARIEVKERES
HIRA R LE
N3 5 Fis, AR E D) ReAH A
KFEREHEMS L, ZREA%H2E L (P<
0.05). JREFATHH M LA 41 ~ 50 & AR I4 40 i
15,15 34.00%,18 ~ 50 & Z [1] (Y 51.20% ; AILETF 54
HHRI AT 41~ 60 %, 1 27.91%,18 ~ 50
% ZIA] 7 46.51%; PRIR 7 H H M b FE AL TE
41 ~50 %, /5 37.82%,18 ~ 50 % ZZ[a] i 82.06%; it
ME C RHHMMILEDTE 41 ~50 %, K 30.72%,
18 ~ 50 % Z |1l 87.91%.
2.6 FR5SIhEEHEXREYZ EHHE K E
6 s, A G X ARG 5 KR

®1 RGBSR R H B IhREE X R YR M &K F 53

IRAsERR SN Fien il LRIDA X£s it
FBR R
ERT % 13100 18~ 93 42.00 42,52 +11.77 42.32 42.73
FRI&/( p mol/L) 13100 15.00 ~ 824.00 307.00 313.30 + 90.68 311.74 314.85
JRZ A/ (mmol/L) 13099 1.60 ~ 23.40 479 4.95+1.36 4.92 4.97
JULEF /(  mol/L) 13 097 20.00 ~ 539.00 71.00 71.22+15.78 70.95 71.49
JEIME C/(mg/L) 8152 0.00 ~5.10 0.80 0.82 +0.24 0.81 0.82
*2 BiaEXKiEmKkELE
~ B feqlin
(S S =t = = i P{H
X*S 959% 1] {5 [X.[&] X*S 95% A {5 X [A]
PR /(. mol/L) 353.51 + 80.44 (351.77,355.25) 245.65 + 62.24 (243.90,247.39) 80.481 0.000
PREEA I(mmol/L) 521+ 1.34 (5.18,5.24) 450+1.26 (4.47,4.54) 29.838 0.000
JULEF /( . mol/L) 78.59 + 13.83 (78.29,78.89) 58.83 + 10.08 (58.55,59.12) 87.003 0.000
JEIME C/(mg/L) 0.87 +0.24 (0.86,0.87) 0.74 +0.23 (0.73,0.75) 23.21 0.000
*3 BIgEXKREYKERENGHE
e

K CUT S - R A :

HTIERS%E RTIEHS%ME S AR
PR /(. mol/L) 13 100 11 249(85.87) 1841(14.05) 10(0.08) 1851(14.13)
PREEA I(mmol/L) 13099 12.849(98.09) 250(1.90) - 250(1.90)
JULEF /( . mol/L) 13 097 13 054(99.67) 43(0.33) - 43(0.33)
JEIME C/(mg/L) 8152 7.846(96.25) 67(0.82) 239(2.93) 306(3.75)
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EIARE AER S5 IRZ A U DR C RIEAC; 2.7 BIjgeEXELRET KRR
PRIR S IR Z A WUEF B C RIEMG KRB A S AN TP S AN [ A 0 2L o) R 2R 2R LT LR PR L
JULEF AR C R IEMSS NUEF S E C RIEM 1K C/KF, M2 R HA G L (P<0.05),
X BT IEAR R A it L (P=0.000),  WLER 7.

x4 GRABPELSHEEEREYKESERHENES

_ Pl fegc
o Rl S BIC%) R S BI%) i Pl
R 1( o mol/L) 8216 1769(21.53) 4884 82(1.68) 994.96 0.000
JRZA 1(mmol/L) 8215 202(2.46) 4884 48(0.98) 35.65 0.000
WLEF /(o moliL) 8213 38(0.46) 4884 5(0.10) 12.15 0.000
JiEm 2 C/(mg/L) 4898 87(1.78) 3254 219(6.73) 132.81 0.000
#x5 BUEEEXKEYKERENESHRLE  #1(%)
45 SRR 1( pomol/L) JREA [(mmol/L) JLAF /(o mol/L) 4= C/(mg/L)
18~30 % 371(20.04) 16(6.40) 2(4.65) 85(27.78)
31~40 % 448(24.20) 27(10.80) 6(13.95) 90(29.41)
41~50 % 700(37.82) 85(34.00) 12(27.91) 94(30.72)
51 ~ 60 ¥ 243(13.13) 77(30.80) 12(27.91) 18(5.88)
>60 % 89(4.81) 45(18.00) 11(25.58) 19(6.21)
X2 i 16.984 137.859 36.848 60.241
P 0.002 0.000 0.000 0.000
18~50 % 1519(82.06) 128(51.20) 20(46.51) 269(87.91)
x 6 FiR5'BINEEHEXELREY Z ERHEXE

ENv% 7 AERY | 5 PREZ /Cpumol/L)  FRZFEA (mmol/L)  WLEF /(wmol/L)  BEIEE C/(mg/L)
RS 1 % 1
PRER 1( . mol/L)

AR FREL -0.013 1

P{E 0.126
JRZ A, /(mmol/L)

AHK R EL 0.230 0.212 1

PiE 0.000 0.000
JULEF /(o mol/L)

AR FREL 0.072 0.512 0.353 1

PlE 0.000 0.000 0.000
A C/(mg/L)

FIES3 4 0.216 0.241 0.226 0.384 1

Pl 0.000 0.000 0.000 0.000

R7 AEAMEN ARERAZESHERXEXRIFDARENILE (xzs)
Bk Ltk
5 PRI | IRER LB / AR Cf PRI 1 IREAR LR / JheAm =R Cf
(' wmol/L) (mmol/L) (' wmol/L) (mg/L) (' wmol/L) (mmol/L) ( mol/L) (mg/L)

18~30 % 362.99+£79.64 487+120 79.18+10.63 0.83+0.26 252.21+6138 4.22+114 5694+836 071025
31~40 % 357.97£77.17 499+1.18 77.63+11.80 0.83+0.21 23356+59.28 4.24x111 5848940 0.70:021
41~50 % 355.60+81.46 5.27+1.38 7856+16.07 0.86+022 24144+5901 450+120 58.84+9.69  0.73+0.21
51 ~ 60 % 342.40+80.38 552+1.37 7879+1346 0.90+023 26051+6432 504+146 60.01+1091 0.81+0.22
>60 % 328.01+£80.85 584+150 80.07+1574 1.04+0.33 273.83:x7489 545:138 63.69+1518 0.95%023
F{g 27.49 89.52 4.67 56.32 41.29 100.63 28.24 63.77
PAH 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
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