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Determination of the concentration of demethylzeylasteral in serum by ultra — high

performance liquid chromatography tandem high resolution mass spectrometry
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Abstract; Objective
chromatography tandem high resolution mass spectrometry ( UHPLC -

To establish an ultra — high performance liquid

HRMS) method for the determination of serum demthylzeylasteral
concentration in diabetic nephropathy patients, which treated by
tripterygium wilfordii polyglycosides tablets ( TGTs), and to apply this
method in the exploratory study of clinical pharmacodynamic marker.

Methods

as the internal standard were processed by solid phase extraction method

Serum samples and "*O — demethylzeylasteral which was used
and took the supernatant for the determination. Chromatographic
separation of the analytes was accomplished using a BEH C; column
(2.1 mm x50.0 mm,1.7 pm) under gradient elution,where the mobile
phase consisted of a mixture of 0. 1% formic acid aqueous solution and
acetonitrile ,as well as 0. 1% formic acid aqueous solution. The flow rate

was set at 0.3 mL - min~' and the column temperature at 30 °C. The
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mass spectrometer was equipped with an electrospray ionization source with positive multiple reaction monitoring mode.
The specificity ,standard curve and lower limit of quantification, precision and recovery rate, matrix effect and stability
were investigated. This method was applied to determine the serum concentration of demethylzeylasteral from 15 patients
with oral TGTs. Receiver operating characteristic (ROC) curve and area under the ROC curve (AUC) were utilized to
explore the correlation between serum concentration of demethylzeylasteral and efficacy in treating diabetic nephropathy.
Results The calibration curve of demethylezylasteral was linear over the range of 1 —200 ng - mL™",and the lower

“!'. The precision and accuracy relative standard deviation of intra — day and

limit of quantification was 1 ng - mL
inter — day was less than 10% and 15% , respectively. The average absolute recovery was more than 89% ,no matrix
effect has been affected and all stability tests met the acceptance criteria. The AUC of the efficacy of TGTs predicted by
serum demethylzeylasteral quantitation was 0. 66 (95% confidence interval was 0.53 - 0. 78) ,the cut — off value was
61.73 ng - mL™", the sensitivity was 83.3% and the specificity was 46.7% (P < 0.05). Conclusion The
UHPLC - HRMS method established in this study has the advantages of simple operation, high sensitivity ,accurate and
reliable results,which can be suitable for determining serum concentration of demethylzsylasteral and studying clinical

drug efficacy markers of TGTs.
Key words: demethylzeylasteral; Tripterygium wilfordii polyglycoside tablet; ultra - high performance liquid

chromatography tandem high resolution mass spectrometry ; plasma drug concentration ; diabetic nephropathy

HONBELZ AT i (Tripterygium wilfordii polyglycoside
tablets, TGTs) & — i F T 14 J7 B PR 9% 5 5 ( diabetic
nephropathy , DN) i 24, AT LA 25 A A8 & 19 R 2 1
KIS G 1 S o 25 P K 1 ( demethyl-
zeylasteral, DEM) /& TGTs EEIGHEMA S Z —, H
ALk FH T AYT DN, BRI o ART 58 40l
SL—FPLLT O — DEM Sy A7 1 68 e 80 TRORH €00 335 5 00K 2
Sy HER T % (ultra — high performance liquid chroma-
tography tandem high resolution mass spectrometry,
UHPLC - HRMS) HI T %E TGTs Ja Y7 DN & {4 A
DEM 1fit 253 )5 , 3 1 Jr 34845 (9 DEM Jfi 25 9% &2 K
5 TGTs i597 DN 3 Bl PRI 88O k2347, LA
W12 TGTs i PRAE] 548518 19 25 Bb Sy fe 1 B8
WA o

M#ETE

1 Z&m G 518

DEM X Bt JUA% B3 1 g, AhE: =99. 9% , it
5 :HD020642 , 1y [ 538 7 J 6 A W BB AT BR 22 ) 5
TGTs, A% : & /i 10 mg, ik *5: 1702103B ,1804138B ,
19041328 ,1912102B #1 21041128, v 3¢5+ [ 24 s
¥ 733020422, Wi VL A5 R TE I 25 A7 BR 2 B AR
H," 0,14 [ 2% E Sigma — Aldrich 22 5],

SYNAPT G2 — Si i /5 250 A £ 385 R R DU AT &
ATE} A i1 (ultra performance liquid chromatography —
quadrupole — time of flight —mass,UPLC - Q - TOF - MS)

% [E Waters 23 w] 7 i
2 FilEEE

AR L0 R B AR P2 51 S b vE (fe BRI
2016BJYYEC — 059 — 03, IIfi JK iR 5 4% & %30 2,
ChiCTR - I0R - 17010623 ) ., Firf5 52 1k 3 34 25 B i
&4, 15 652 038 1-F- S 4E 0% 2 (59. 40 £7.36)
ZFX 5 R Ry (169. 67 +£5.38) em, - YK it 5
(75.73 £13.55) kg, 14K it 1 45 %0 J (26.25 +4.18)

2

kg +m™",
BTG NESRE A5 CKDOQUIE PR FIE P

JE 9 11 PR 52 B 45 Fg 2007 R ) H 56 F DN 112 Wi A
YD DAE IR 40 ~ 70 %, Bk Lt @ fF A
Mogensen IV ( JK 125 FHEIE R > 200 wg + min “Tag
HEHE>500mg - d™) ;324 h JREHERE=1 g
FhTFA B/ NERDE I 32 (A48 CKD - EPT A 31H5) =
30 mL + min~' - 1.73 m 7 @FE M NE Bk RITZ Ak
#5312 (angiotensin receptor blocker, ARB) I&Y 7 5%,
HEpRaR A (D1 BUBE R 54k & PR PRI 5
XEAWFFE L) 533 T 5 DU Ui 391 = o 45 e W 17 2
L @ALLHET 6 A P A ™ T B O i L = A
AT 1A AR A 2R s OXE L ] )™ B
1L (IfiL & > 180/100 mmHg) 2 ; @ BEFE ] ARB 252
Pyt 3 PR ULRR T T v BTG 2 4 o 1 7™ B e 0 IR
1 >6.0 mmol - L™1) # ; DB F ol A2 v i BUF D) B 32
(B N A B A R A KT T sl TR B
BRAG 2 £5) AT T EORAR ( <3.0 x 107 - L71) 35
@M PER 22 TC AR I 58 IUBE TS ( ZE0FFE# HIT) &



Chin J Clin Pharmacol

719

Vol. 41 No. 5 March 2025 ( Serial No. 427)

3 BITAEEERRE

WA, i 2 $94% % TGTs 30 mg - d~'
HIRYT (BEK 10 mg, tid , %5 J5 30 min X% ) o BT
), AR5 PR A T R 3 AR % TGTs i, JREH
TRER = (BRRBEVIL TR 24 h JRE & 1 - HEE
24 h JREGAER)/HEL 24 h JRE 1 E & x 100%
WIREE NFEFE =30% 5 24 h JREEAE R <1 g, N
Y4530 mg - d 7 RYFE, FI AN E 60 mg - d 7 (4
K 20 mg,ud &5 30 min 35 R) ; 4 AR L3 0] o R
M, Je 5 M N 2290 mg - d ' (FFIK 30 mg, tid, & J5
30 min %) o

KAL) F 58 4R I 55 4 .8 .12.24 Fi1 48 Ji,
BUCRERIMAFES 3 mL BEARMEH, 74 CTF,
PA3 000 r+ min ' B0 10 min J5, 405 )R MW 4
BTHRAED, BT -80 CLRAE, . o My HERf
JHEE TGTs 13RI T 24 h JREE H o & 1Y IRIBR A
FE IS (B Ry HE L B R 5 2 14 .68 110 12,16,
20.24 28 32 .36 .40 44 148 J&, THBCY H ft i
B e Ao g A A ] — 5 0 58 Al
4 EFEGBRE FFEmLE

AT T 1 2 g 7 R A WA AR T o L
KE5E Mo

B LM (%4 ACQUITY UPLC BEH C
(2.1 mm x 50.0 mm,1.7 wm) ;ishtH.0. 1% HR/K
WI(A) = ZHEF 0.1% H R /K ¥ (B) 5 FE R
30 C ;¥ ;0.3 mL - min ' AR 3 L, BREEUENL
FL:0 ~0.70 min, 5% B;0.70 ~2.00 min,40% B;
2.00 ~3.00 min, 80% B;3.00 ~4.00 min, 100% B;
4.00 ~4.01 min,100% B;4.01 ~5.00 min,5% B,

FUE&HF W mES BB R, 2 O W, I B
TR . HEFLAL S :40 V5 B URIEEE 1150 °C 5l
VSR ARH 600 Lo+ b AL S0 L- h T
YA L .2 500 V; filf 4 HE R 30 VLR BA AT (] 2,75
min, DEM 10 - DEM F F & ft 43 M 0 W I 8 7
Bk m/z 481.26—231. 06 Fll m/z 483. 26—233. 06,

FFNREREE PRI DEM 5 mg, I 1 mL i
A% 5 mg - mL™' ) DEM f##59, B F -20 CLAAF, %
o I 50% HBERCTHIBE BT ik B2 DEM AR, Joi it
VP41 200 100 50 40 20 .10 5.1 ng - mL™',

MFRATRAHE B mg - mL™" DEM 30 pL,
FHH, 0 Fifg2E 100 pg - mL™' (55 1% HIR) 95 °C R
H 15 h BULEE T -20 CREGAE, 451

MmBEFERLIE  PUMIERE S 100 WL, AN AR
W30 wL(20 ng » mL™") IR BEVR A A 50% F R

(% 1% H fg) 400 pL, iR 5 3 min )5, D
1.33x10* r » min™" .0 10 min, B bR FE B
450 pLAnZK A B (AR Ry RS ) il BIS
HK S AR bR B 101,

ERZENERF EHERIEAE R E Oasis
PRIME HLB 96 fL.#% (30 mg) . £ _LFERT, AU H i
1 mL K 1 mL XJ %8 BORE #4716 46 5 B % A 5 e
(%5 50% W BRI , AE L2 HEMAE R, o i 3 A
A LA 3 mL - min ' A) i A AR BOME . 2, H
50% WEE/K W 1 mL Je4e0T, ffa O hE 59 1%
PRFR IR, WA IE 5 min, 25 R MR AT R G
VR 4 B 25T T I, FH 50% F K % W50 pLig v
IR
5 AEFER

£ i R N e e g = R 7S
HE I3 R b B IR 5 ik AT AR, e R
T

REMEZEEE TR Bt LA (200,100,
50.20.10.5.1 ng - mL™") 4 B Ifi 75 £ 5 AL B 5
Db EE SRR E . DAIMLYE H DEM (9 B R B A A
(x) EMFEN AR (y) #EATL PRI, K15 DEM fy
WRERRZR TR, LA{EME L (signal — noise ratio,S/N) =3
MR BE ARSI T BR , DL S/N =10 Byvk B b i TR

BEESEWRE B H g S 100 pl, 5%
AL 50% HYEEA 75 50 19 DEM A o 1 W, e i &
o A 3 AN B A RE AR (40 .20 1110 ng - mL7)
FEFRTRVRIE 3 o ¥ MLV AR M AR 5T 4b B
AT OGS, FE R — RN IE , 22 3 d,1F 5
H N AT H 845 %5 & (relative standard deviation, RSD)
FHW AR 3 AN B d R B KT 1 JoT 48 I3 A A (40
20 110 ng - mL™") 3 B LT AE S AL B 100 R Jy vk
AC TR, FERE BT, ARAT I PN A 5 TR ) U T RRURR PN A v
WAIET AL (A) o [T = [ (I BRI W 231. 26 (1)
W AR - N BRI M 231.26 [ g T L) x 20
ng - mL™"/ ( PUARIR  233. 26 AT x PYARIA TR
HWeRE) x100% ] .

BB 416 AR IE Y A LT , #%
“MLIERESRAL B I0R AL B, BERE ST, FRAGAH I B A
WAL (B) o FEFREUN = B/A x100%

WEM  BNAREIR S0 pL, fil A8 & 3 A4
JERH ™ O ARic DEM R RE 5, B R0 B R 4%
6 173, 43 B ZEMIRISE "™ O ARic .6 C (HEFEE IR )
FRIE T CE 24 h LU -20 C{#7%7 d DEM #'°0/"0
A YRR EPE



720

v T R 25 PR gk R

Al M5 2025 4F 3 3 (SR 427 1)

6 SitFEAbIE

JH Targetlynx B A4F AT IR0 RN 25 16 B 5 &,
Ff SPSS 27. 0 F1 Graphpad Prism 10. 0 #4755 4
Bro FFEIESARITETORILL x x5 37, 132
TAEHFE (receiver operating characteristic, ROC ) {2k
K ROC £k T @ 2 (area under the curve, AUC) 43 #t
DEM Fijll TGTs 5 RN

# R

1 FiEFEiFG)

EREM £ LR &M T, DEM {4 8 5[]
2.75 min, LT DEM (935 , ELAR B3 B IR
W T,

FREMZSEE TR DEM7E1~200 ng - mL™',
AMRFR AT, HArHERh & R v =860. 95x -3 638.52
(r* =0.995 2) e & FBRI ng - mL™',

BZEESEWE DEM K H M. H A% RSD
5390 <10% F1 < 15% , 4855 [A] i 3R 7] 3k 89% LA I, &5
RULF 1o R A AR 5T & vk B2 B 45 A i H
P L H [RDHES 25 B A DSOS AF G AR IR b 4 BT 20K

TREME  DEM P43 ¥ W AE 52 46 58 i B IR &
000 B (m/z =481.26) kA1 RC0/00 3¢
¥i(m/z=483.26) F1 & 2 '0/%0 =¥ (m/z =
485.30) PN A 5 T 1A 0 5 B T 43 FE AR TR Ol 20.61%
66.59% F112.80 % . 1£6 °C (FREZIELRE) FREE T L
24 h UK -20 CRAFT dJEREE0/0 5
KA TK0/"0 AR A 2 0/ 0 SR i 5
JEA 73 tCAAR Z B 520, 43500 19. 15% F119. 75% ,
68. 80% F1 68.08% , L4 % 12.04% F1 12. 17% . X i
HINARME G PR e P R 47, AT LA R FEAS | 241tk
RO ) 75 2K
2 HEFENA

AT 0 T IR TGTs 19 15 5] DN 35 1l 3
DEM ¥ FF Wil 1 TGTs (% 71 5 2 M3 908 R 48 A 11

AFARIE LA TR AL, 3R S B E 30 ~90 mg - d 7T,
I DEM 1 Il 25 ¥ JE I 7€ S0 [l AE 24.99 ~ 172. 61
ng - mL™' o PRy 22 0 T4 AR W, DEM. 1Y if 24 vk
FEL TGTs | EAHE (F <3.422,P <0.05), 24 TGTs
FIEHTE 30,60 F190 mg « d ™" i, DEM (4 fi 243 543 51 Ky
(66.17 £27.37) . (82.28 £34.89) F1(95. 68 +40.63)
ng - mL~',
3 5317 DEM Hillfr R A RURE

JH ROC 43 #r DEM Ifi 249 B2 % F- TGTs FEAIK DN
B R FTRORLRE R R A T B s B B i 50%
TE SCRIGTT A8, AR A 28T AR B A DX [A] Bk
JE R S AR BT (EL. 452R oR, DEM Fil TGTs
TR AUC 4 0. 66[ 95% ‘& 1% [X JE] ( confidence interval ,

T T T T T T T
250 275 300 325 300 375 4.00
t/ min

T T 1 T
1.50 175 200 225

B 275

T T T T T T T
200 225 250 275 300 325 3.00 375 400

1.50  1.75
C t/ min
481.26
482.26

T T T T T T T T |1 T T T T T T
474 475 476 477 478 479 480 481 482 483 484 485 486 487 488

m/z

B EROARRE Y S g

Figure 1  Typical chromatographs of demethylzeylasteral
A :Extraction ion chromatogram diagram of blank serum;B:Typical chroma-
tographic diagram of demethylzeylasteral extraction; C; Mass spectrogram of

demethylzeylasteral.

R R O G HR IR R 3 5 TR A 25 F AR AT R 4 58 i JE2 A [ i

Table 1 Precision,accuracy and recovery of demethylzeylasteral by ultra — high performance liquid chromatography tandem high resolution

mass spectrometry

Intra — day

Inter — day

. Absolute
Concentration
, Measured RSD RE Measured RSD RE recovery
(ng-mL™")
(ng - mL™" zx5) (%) (%) (ng - mL™" xxs) (% ) (% ) (%)
40. 00 37.04 £2.01 5.40 7.40 35.28 £2.74 7. 80 11. 80 92. 60
20. 00 18.28 +1. 14 6.20 8. 60 17.08 £1.78 10. 40 14. 60 91.40
10. 00 8.97 +0. 80 8.90 10. 30 8.13 £1.00 12. 30 18.70 89.70

RSD; Relative standard deviation ; RE ; Relative error;n =6.
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Figure 2

Receiver operating characteristic ( ROC) curve for
predicting tripterygium wilfordii polyglycoside tablets’ efficacy by

demethylzeylasteral concentration
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