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Establishment of a method for simultaneous detection of serum folate and metabolites,
as well as methotrexate blood concentration”
CHEN Zhaoxin ,SONG Wenqi”
Department o f Clinical Laboratory Center sBeijing Children’s Hospital ,Capital Medical
University/National Center for Children’s Health ,Beijing 100045 ,China

Abstract: Objective To establish an analytical method based on ultra-high performance liquid chromatogra-
phy-tandem mass spectrometry (UPLC-MS/MS) technology for simultaneous detection of serum folate and its metab-
olites 5-methyltetrahydrofolate, formyl tetrahydrofolate,and methotrexate concentration. Methods Target an-
alytes in samples were concentrated and enriched using solid-phase extraction,separated by an Acquity UPLC
HSS T3 chromatographic column (2.1 mm X100 mm,1. 8 pum) ,and eluted with a gradient using 0. 1% formic
acid water and acetonitrile as the mobile phase. The method was established using an ultra-high performance
liquid chromatography-tandem quadrupole mass spectrometer (UPLC I-Class Xevo TQ-S micro IVD) and ac-
cording to CLSI C62-A and other documents,the performance of this method in terms of quantification limit,
linear range., precision,accuracy,dilution effect, carrying contamination, specificity,interference testing and so
on was evaluated. Results The quantitation limit for folate was 1 ng/ml,and the quantitation limits for 5-
methyltetrahydrofolate, formyltetrahydrofolate,and methotrexate were 5 ng/mL. Folate had a good linear re-
lationship in the concentration range of 1—200 ng/mL (R*>>0.99),and 5-methyltetrahydrofolate, formyltet-
rahydrofolate,and methotrexate had linear ranges of 5—2 000 ng/mL (R*>>0. 99). The intra-day precision
ranged from 1. 7% to 13. 9% ,and the inter-day precision ranged from 2. 7% to 14. 6%. The spiked sample re-
covery rates ranged from 93. 6% to 108. 9% ,showing good precision and accuracy. Other examination results,

such as dilution effect, carryover,and specificity, met evaluation requirements. Conclusion This study estab-
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lished an accurate and efficient UPLC-MS/MS method that allows for the simultaneous detection of serum fo-

late and its metabolites and methotrexate blood concentrations. This method not only aids clinicians in simul-

taneously monitoring methotrexate blood concentration and calcium formyl tetrahydrofolate concentration, but

also enables dynamic observation of changes in total folate and active folate levels in patients during the treat-

ment process. It lays the foundation for developing a reasonable rescue plan for calcium folinate and further

improving the safety and effectiveness of methotrexate treatment.
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FHR0.03% , B 15 Y BB /N T 1,00 %, R L
L 15 YU R AR Tl R B EREK

2.2.7 FREMTHILE & T FAS-MTHF.CF
FMTX JUFP A4 5 45 1 AR ABL . B 88 2 5 25 A T DA X
5y 5-MTHF Al CF, H A & i 3 rf 77 46 1 & 1 I fE
Pt =k H b IR LT 3R S TR L X H AR T
JE T BT AT RE 1 OB AE TP A I TR A R A
s R85 V0 SO A o, S 6 235 S 3% B RO 7 I v R BT 1Y
Fed L, 5-MTHF ,CF.FA #1 MTX ¥ 7] DL i 3% 4H
O 58 4 o0 &, R B I 430 o 1028, 1. 94,2, 05,
2. 28 min, M B 2 (8] B A 5 W, RE S R4, I 56
RS 4 BT o B A5 R WKL 2,

1001 Zﬁg
0

T T T T T y T
1.25 1.50 1.75 2.00 2.25 2.50 2.75

MTX (%)

BF18) (min)
100 285
g
=
0 1 1 1 1 1 1 Bl A A A
1.25 1.50 1.75 2.00 2.25 2.50 2.75
B8] (min)
A 2 hFEERERPITU ST BRIZE
3

FA MI4EA: 2 B, , 7E 40 38 58 - b Fig 2 45 £
FiAE W) D BE h & ¥ EEAE L FA BleZ 2 52 i % R B
HAbd R, 5-MTHF 5175 FA 81 90% . )8
F FA WGV L 70 R 8 1 8 45 A B s Y, 5
FTHF & FA Qi 7 B Fa @ 09 b el 7= 4, 1 35
A L I PR IS st B LA R B CF 4 K7
MTX #2595 MTX BEA ., KAH# MTX
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VT T Sk o 22 B0 LAE AR 1~5 WJF MTX I 25 o B [
FEREJE BB ILN T L 30 43K . MTX
025 ¥ B A R B 28 T 2 32 S R A B4y R L& 2k
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FA % A6 0 Ty 3 32 A0 356 Bl A= A6 Il v Fn Ak
2R RE AT TR A AN E TR I S 4 R A ALY
FA G DL R B e e vk 1, BiR Y ik vl 5 FA
K A R B FA R4 o B . UPLC-
MS/MS ¥ 8 = SO AH 3% 5 103 43 Br 8 R A4S A
AL TE T A R A3 R G 0 R 3 BT D A A
Oy B AHXT 43 F I i 25 4445 2., 18 FH AU [R) 07 A id
4 AR T LA e A LR G T 3 A b 1 5 2 L G N R
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AR E B LC-MS/MS 156071k, 28 S st
AT LC-MS/MS [FJ B € Mg 8 i FA 75 ARt 9
(975 5 AT ARG R FA 8 SR AR 0 10 o B0
Ko MTX i 25 BE 1 H FIARL Iy 35 45 fo 958 2% J7 Tk A
SO 3, LC-MS/MS 2 Rij > 7 v 114 5 kb
FEOLUKIM N g S T R T AT B I R MTX
K HBARRMM LC-MS/MS ik,

i BRI, HArA LIy FA f MTX & i 15
PG A B A A i o () 7= 2R A7 6 A& R, 85 T
$ FA A MTX FH B R 207 [A] B 0 7 7 3k

AWFFEAE B UPLC-MS/MS $2 A #6101 3, £
B T & S S0 0E T R B A 1L FA L5-MTHE \CF
A MTX BB T, SEE Ak T FE & Ao Ab B 2
3 o [ R A& BOGE I 785 4R i o B IR ) 5-MTHE Al
CF AT e & 45, LI i — 25 o B Fkz I . FA S AR
e E R 2 FA R 2 8 25 5 & A F E§%
e 50 vE B 2 L DR LS B0 TR N T BRI R | A S R
il 2-Fi B O BEAE N FA RO 4R 30 0], B9 FA R
WY RREN: . &SRR, AR D7k FA R E
#FRH% 1 ng/mL,5-MTHF.CF fl MTX E &R H 5
ng/mL, FAYE 1~200 ng/ml Ji & ¥ & {5 F N v
KR BIF(R*>0.99),5MTHF.CF fl MTX £l
Bl 5~2 000 ng/mL(R*>>0.99), 4 f Hx#r¥ H
RS E N 1. 7% ~13. 9% . HI MG % R 2. 7% ~
14,6 %0 FE S IAR IR A 93,6 % ~108. 9% L 4 2% &
FIHERRE R AT, T IR KGR & MTX 3397 A
SNIEPERNFE CF J5 . I3 MTX FI CF /K14 3

TR WO AR T VR B R RN R AT B AL A5 R BOR
HAR 8 RSD M 0.9 % ~12. 9% . 7 12 i R 52 B i
Fi. BEAMXT a5 Y DL M 7 S S A R A
TEM R, RSB T M FA XA 5-
MTHF .CF fl MTX ¥ B ¢ [a] B &z 0, B — % 1 #¢ ]
o 300 ARG U LT R FA K A B AR ROV 1 5-MTHF
BIT 25 MTX I 25 ¥k BE L) K At B2 ) CF i
3 Ao M R A BT A 0 SR A R e B A A A L L aT LA
16 T R 5 A BRI CF i o 2, It 5 B 11
200 Ml R 25 W . e B S B MTX A A1k oKS v
24, [ If s 55 Bl s AR 37 A MTX X A [F HLE B FA AR
AR AR 7= AR AR TR ), 1 — 25 ) B 2 15 T 22 o B
TS FA DU By 20 M 5 4 3t ¢ B AT 1 i 42 T
BEIRITROCR  MGE UG

WG ST T — &b 3E A [ B R I i i FA R AR
WY 5-MTHF.CF il MTX ¥ B ) UPLC-MS/MS
AYAT O % R I AR T 25 W 1t 3 AL FA R FA 159
WK DL VAT 25 MTX I 25 vk B Fi i e 259 CF
WP BRI T H R SR A B T R A BT T i
#% CF oy 58, Witk — 47 MTX G897 % 4t
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Clinical significance of serum antioxidant markers in cephalofacial herpes zoster”
ZHOU Qianyang' \MA Xinzin' \ZHENG Xingping® XU Lizian' ,ZHANG Ruili'"
1. Department of Dermatology sthe Second Affiliated Hospital of Nanjing Medical University ,
Nanjing , Jiangsu 210011,China ;2. Department of Basic Medical Science ,Shandong
Medical College,Jinan ,Shandong 250002,China

Abstract:Objective To investigate the expression change of serum antioxidant markers in cranofacial
herpes zoster and its relationship with clinical severity and postherpetic neuralgia (PHN). Methods Totally
109 cases of cranofacial herpes zoster (cranofacial group) and 169 cases of non-cranofacial herpes zoster (non-
cranofacial grlup) hospitalized in the Department of Dermatology in the Second Affiliated Hospital of Nanjing
Medical University and 200 cases of health check-ups without underlying diseases Chealthy control group)
from January 2022 to December 2023 were selected, and the serum antioxidant markers including uric acid
(UA) ,total bilirubin (TBIL) ,and albumin (ALB) of the patients in the three groups group were compared.
Meanwhile, the relationship between these markers and clinical severity and PHN of cranofacial herpes zoster
was assessed. Results The serum levels of UA, TBIL and ALB in the cranofacial group and non-cranofacial
were significantly lower than those in the healthy control group (P <C0. 05). Serum UA, TBIL and ALB levels
in cranofacial group were significantly lower than those in non-cranofacial group (P <C0. 05),and were nega-
tively correlated with disease severity (P<Z0. 05). Serum UA, TBIL and ALB levels in cranofacial group were
independent influencing factors for the occurrence of PHN (P <C0. 05),and had predictive value for PHN in
cranofacial herpes zoster (P <C0. 05). Conclusion Reactivation of cranofacial herpes zoster virus,acute nerve
injury and PHN may all be related to the low antioxidant status of the body.and the antioxidant biomarkers
UA,TBIL and ALB may be protective factors for herpes zoster,but more studies are needed to clarify the un-
derlying mechanisms.

Key words: cranofacial herpes zoster; antioxidant biomarkers; postherpetic neuralgia
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