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ABSTRACT Objective: To explore the application value of plasma metabolic profile analysis in the early diagnosis of chronic kid-
ney disease. Methods: 120 patients with chronic kidney disease (CKD) admitted to our hospital from 2019 to 2021 were selected to per-
form non-targeted metabonomic analysis of plasma samples of patients with chronic kidney disease (CKD) in different periods and
healthy controls by using liquid chromatography-quadrupole time-of-flight mass spectrometry (LC-QTOF/MS), At the same time, multi-
variable and univariate statistical analysis methods were used to screen differential metabolites. Results: Many biochemical indexes of
creatinine, uric acid, urea, hemoglobin and other test substances in patients with chronic kidney disease(CKD) were abnormal. According
to statistical analysis, a variety of different compounds were found in the plasma of patients with CKD at different stages. Among them,
there were significant differences in sulfonylalanine sheath acid, aminool-1-phosphate, and aldosterone. Conclusion: The study has
proved that plasma metabolic profile analysis can improve the understanding of the pathogenesis of chronic kidney disease, which is of
great significance for the early diagnosis of chronic kidney disease in the future, and is worthy of promotion and application.
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Table 1 Comparison of General Information of Patients

Sexual distinction

Groups n Age Course of disease
Male Female
Control group
40 52.13% 10.65 19 21
CKD group
Phase [ ~III 40 553+ 121 16 24 3.25%+ 2.49
Phase [V 40 524+ 11.6 28 12 4.65+ 2.46
Phase V 40 56.7+ 10.4 30 10 6.43+ 3.28
1.2 g NERHE HIREAR A Agilent 6530 PUZFF RATI [ BT (X, AT A5

(1)BNEREE =3 5 (2) Tk sl 5 B 35 (3)k
GBI M RGN 5 (4) ToHAD AR SC I8 1% P 5
(5) TLHA AR RGEBNG 5 (6)BFFEXT G4 28 B MM Rl B 435 (7)
BA—E IR M
1.3 HERRARAE

(1) B TERE R A - FRR AU IR | I IR R 4k
PEREIRIG 5 (2)A 0 i OIS 38 1L 3R 40 ™ 3 S R PR
W s (3) A BE R RRAE A2 b 2 FLIR IR Hh 8 | = B M Bk Sk
APBERIE SPEIE AR B (4) BIFIIR ARG E ; (5)E
FEE/INER'E 58 B A I R 4 1 W I S ) R 5 (6) BB
RGP 5 (7) H B S BE & 5 (8) A B & 5 (9)
HEMRE ; (1OANBSILRIIRE
1.4 7%

(PRI BIFE # 7055 — H R#R kI 3 mL B 251, 7R
HEER ML M A 2 eV % (EDTA), #5.0> 10 min L4 3000
/min {3 AR R IUMSK 748 J5 , AR R -80°C UKk A8 I
££5(2) WOAH AT 53 5 1260 BUMEAH (3540 (Agilent A W], 3¢
[H), %y ZORBAX SB-C18(100 mmx 3.0 mm, 1.8 pum)Ifi.
HREA I ) o 5 2 SR oais SR S e U SE i
B 0.1% P RRINKIEB RN A, & 0.1%FRRE LGN
VB B BHEEVEPERANT :0~18.0 min, 6%~98%ii 3AH B;
18.0~22.0 min,98% i 3/ ¥ B;22.0~22.1 min, 98%~6% i 3/ #H
B;22.1~28.0 min, 6% shAH B; i shAH 7 & 0.5 mL/min; £ 5
AEHFAE 40°C s R 8 pL; (IR E T LC 43 B 5 A3

ERRRAAT , A HTBARE B A HAE FELE 5 S R Y E B R (ES-
I+ )R 8 A (EST) TS &0 T A T0Y o AT LB SR &
SR JBR S A AR RN AR 43 A0 350°C (10 L/min; #F24 f e
B4 HESM IR 110 V+H4000 V/-3 500 V4517 H(m/z) 3
50~1 000 PN 4 BT A B AT IR ZE TS A4 (MS )BT
HEAT CRHARTCR L E N 0.5 s FRATPREF — ik (MS/MS )
7 SO T 26 455 DISRAT e A5 8., K
AR AR AR AR IR 10V .20V 40V,

15 Git= A%

W LR AS KA AT A, SR B B AR [ =i kv
TCAT T IE] BT (HPL-Q/TOF ) 1; 318 HAE i i AT 73+ ot i,
K F Agilent Qualitative A-nalysis B.04.00 % {4 5 fi¥) Molecular
Feathers Extrac-tion( MFE ) DI RE3R U LG 5 T ik A9 15 B o
ST BRI S5 TR A T A I 7T

2 R

2.1 ARMKENIERER

FAHFEA RN B o BURHO B ZH R B 1 ~
LIV VI A 40 i), X HALEE JRR JRZ | MLLLHE H 5548
FREEATGETE AT, JEPEAR A R B I3 2.
22 B ERMUNREEESWEEST

BN Z A~ 548 1 Vi S LR L AR O 9 22 S N DR AT AL
B TEARTF CKD BB R iE b FIEm A4 8 4 T ~IIHT
PEA S A, EIRIA 245 IV~ VIR ERA 24, LA
SA TEARAS R WL 3.



DREYESSHE  biomed.cnjournals.com  Progress in Modern Biomedicine Vol23 NO.17 SEP.2023

- 3347 -

2 MRMREMIEIRER (040, 2t 5)

Table 2 Biochemical Index Results of the Study Subjects (n=40, xt s)

Groups SCr( wmol/L) UA( wmol/L) Urea( mmol/L)

Control group 101.520+ 18.89 258.70% 27.83 5.28%+ 0.82

CKD group

Phase [ ~III 857.85+ 114.12 458.54% 34.5 26.82+ 3.87
Phase IV 556.90+ 62.50 454.95+ 37.54 19.08+ 2.87
Phase V 308.12+ 52.42 378.80% 36.79 10.28+ 1.48
Groups Hemoglobin(g/L) Albumin(g/L) TG(mmol/L)

Control group 142.16% 10.22 44.64+ 5.72 1.52+ 0.18

CKD group

Phase [ ~III 72.13% 8.98 32.79+ 2.98 1.78+ 0.28
Phase IV 82.16+ 7.31 36.64+ 3.86 2.87+ 0.41
Phase V 114.68% 6.71 40.37+ 2.75 3.05%+ 0.42

%3 CKD BEMFHAEMERLEMEEHER R

Table 3 Summary of Identification of Endogenous Differential Compounds in the Plasma of CKD Patients

Order number Identification of compounds Molecular Retention Changing trends
formula time I ~TI / blank space IV / blank space V / blank space
1 Sulfoalanine 168.0053 2.73 ! 1 !
2 Protoporphyrin IX 563.2775 4.54 l i i
3 Canine uric acid 243.1124 4.56 1 1 1
4 Ouabain 583.2823 4.63 1 1 il
5 Acetyl CoA 808.1248 5.58 l ! l
6 Aldosterone 360.4321 6.92 ! l !
7 Biliverdin IX 581.2501 7.93 1 1 i
8 Taurine 514.7 8.05 ! l |
9 Dihydro sphingosine 272.2659 8.08 1 1 i
10 11 Deoxyprostaglandin E2 335.2316 8.12 ! l 1
11 5-hydroxyeicosatetraenoic acid 321.253 8.38 T I 1
12 13S-hydroxy-9E, 11Z-linoleic acid ~ 295.2343 8.35 ! l !
13 Sphingosine 1-phosphate 378.2483 8.87 1 1 i
14 Linoleoyl hemolytic lecithin 516.3123 9.08 ! l 1
15 Sphingosine 302.2986 9.11 1 l !
16 GPEtn(18:0/0:0) 482.3156 9.57 l ! I
e N - (4-benzenesulfonamide) 4572604 1051 N N .
arachidonide
18 13E, 17-octadecadienoic acid 281.2408 10.43 1 1 1
19 Estriolene 300.1728 10.7 T 1 l
20 Androgen 291.2245 10.98 l ! l
5(E)-1 a,
2 25-dihydroxy-24-wpivitamin D2 4263265 126 ¢ ! !
22 Testosterone decanoate 441.3421 11.77 1 l !
23 C24:11 sulfur grease 889.63224 12.34 1 1 1
24 Lactoside 889.6474 12.4 | l !
25 bilirubin 583.6628 13.81 l 1 i
26 Coenzyme Q2 317.1815 15.02 T 1 l
27 Tetrahydrobiopterin 256.112 15.38 | l 1
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