FTRESF 2024 F 7 AF 53 5% 14 M 2125

/= o
* Ilm Fﬁﬁﬁ e doi:10. 3969/j. issn. 1671-8348. 2024. 14. 009
MK E % https://link. cnki. net/urlid/50. 1097. R. 20240412. 1850. 012(2024-04-12)

FREREARA TS MmMESRE MTHER C677T EH
RERERNAFREM L EERFR

AEW.HLRN. PR EIRE REXBABT.E RS
(HAEHFHEWRBER/TEFTARFER ST REBS T PO, 3+ 442000)

(WE] BN MEAEALTEAEHA AL REAN o BEAEBEREDBERT T L WS 6L R 5
(MTHFR)C677T 3 B 7 84 # R An e bk, FHiE i@x 2019 %1 A £ 202059 AM#sis FTHEFTANE
fRs e RGNS FER S EELE, EXHELE LN 2R E A F A% (Hey) K-F, i B Hey=10
pmol/L 89 & B & & 3% 482 ), B EH R E 0 B 4 ﬂkémﬁ@&/\m%zh, o R A v AL L % m e 38 R AR AT &
B A AR AR X A AR L AR AR MTHFR C677T A BE A, 25 M H 40 4 R R — 80 4 A “ 2 47 A&7 Sanger M
kA A AR A3 MTHFR C677T AR A # 4T R & P2, Yo M A 4ol o % 09 45 & & R W52 98 X R & 47

ATBIEARREFHOBE FNRATAZAMNES o E B % @M MTHFR C677T A B A 49 /& # &
Fog otk R O IS2H [ EBRF ORI L WOAF AL AR AR TREE BRI RETESE AL
AWBRREEF, #AIEA EA XAl MTHFR C677T A B ST T L A K4 73.23%(353/482) , i #F

Z ik #em MTHFR C677T A B 466 % A A (CC &) 4 F H 100.00% (95%CI:97.11~100. 00) , & & £ £ A
(CT ) A4 %% 99.14%(95%CI:96.91~99.76) , 4R HE A (TT B)HAASFH 99.17% (95%CI : 95, 47~
99.85) . MTHFR C677T A B A EF &% H 99.38% (95%CI:98.19~99. 79) . #&m 4 R — 5% Kappa ﬁi%f
0.990 2, £t REVEFABME WAL R K AEA XN MTHFR C677T A B £ T HR4E @42, 645 ),

Heig 2 A R,
[XgiA] TYAwWARTRERE; L A M 2 RARAT ik Be ik 46 M) ; Sanger M Ak
[hEESEE] R544 [Szﬁm,m,qaﬂ] A [ZEHSE] 1671-8348(2024)14-2125-05

Study on efficacy and safety of oral mucosal exfoliated cells used in rapid detection

of MTHFR C677T gene mutation in patients with hypertension "
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[Abstract] Objective To study the accuracy and safety of oral mucosal exfoliated cell specimens used in
the bedside rapid detection of MTHFR C677T genotype by using the fluorescent probe method. Methods The
outpatients and inpatients with hypertension visited and admitted in the department of cardiovascular medicine
of this hospital from January 2019 to September 2020 were selected. The plasma homocysteine (Hcy) level in
all patients was detected in the laboratory,a total of 482 hypertensive patients with Hcy=10 pmol/L were se-
lected,and the oral mucosal cells and whole blood sample were collected in all patients,and the genotypes of
the above specimens were detected by the oral mucosal exfoliative cell fluorescent probe method and whole
blood sample contrast reagents. If the two test results were inconsistent,the “gold standard” Sanger sequen-
cing method was used to detect the whole blood sample for the final determination of MTHFR C677T geno-
type. The coincidence rate was compared between the two detection methods,and the probability of adverse e-
vents during the samples collection was observed and recorded. The accuracy and safety of fluorescence probe
method for detecting MTHFR C677T genotype in the patients with oral mucosa exfoliation was evaluated. Re-

sults The oral mucosal exfoliated cell samples and whole blood samples from 482 hypertensive patients were

HEE&EWMB e B RF #4201 H (2022CFB436) 5 i b 44 - HE 17 RN B2 Be B¢ A 1V 5 0 A= 9 = 24 B 45 I 00 A B 2 )OKG ofE = 24 ik 5 it B
(2016]209), © iBIE1EE,E-mail:10989786@bjmu. edu. cn,



2126 EREF 202457 A% 5345 % 148

successfully collected,and no obvious adverse reactions occurred during the sampling process. The incidence
rate of total mutation of MTHFR C677T gene detected by the fluorescence probe method and contrast reagent
all were 73.23% (353/482) ,the coincidence rate of homozygous wild type (CC type) in MTHFR C677T gene
detected by the two methods was 100. 00% (95% CI:97. 11 —100. 00), which of heterozygous mutant type
(CT type) was 99.14% (95%CI:96.91—99. 76) , which of homozygous mutant type (TT type) was 99.17%
(95%CI :95. 47 — 99. 85), the total coincident rate of MTHFR C677T genotype was 99. 38% (95% CI :
98.19—99. 79)and the detection results consistency Kappa value was 0. 990 2. Conclusion The detection of

MTHEFR C677T gene mutation in oral mucosal exfoliated cells by fluorescent probe method is simple with less

invasion, moreover which is rapid,safe and accurate.

[Key words] methylenetetrahydrofolate reductase; gene polymorphisms; fluorescent probe rapid detec-

tion; Sanger sequencing method

AV H 3 PO AR 38 JRU B (methylenetetrahydrofo-
late reductase, MTHFR) i HA F 1 5 4L 44K 1) 4
T R 3 (1p36. 6) S 1A P I 12 A 36 % v o ] ke 20 1
— PP, 2 A A B AR R A R A g AR
ORI R 3 DU AU R L AL o S-SR U AR L G B
A RIS AT R ) B2 B 2 2 Chomocysteine, Hey)
PR A i £ L Y 5, foff L R R Ak T 5% b Dy R B TR
17T H B 2 T ) A S L 1) I O B AR Oy SRR
2 B8 (S-adenosyl methionine, SAM) , SAM [f] 3% K
DNA Fl 500 B S b 4 4 0, 3 — % k3 vl
il V8 Y Hey PRAF sl 28 - k4 v () 78 bk 20 1R
MAE R & A, 4% MTHFR (936 H A £ 51,
Horpr C677T A 1 il 5 28 A8 S5 WL HL e J B2, 1 43 Sk 4
B AAL(CC B Ze A RAERI(CT AL Fnaf & 58 748 Al
(TT A", MTHFR 3 [H (1 85 548 | Fr B il 2k 25 46
23| 2 2 M i Bl AE , DT S BOPLIR N 2 A4S A b
R AR K A 2L 91 & A 2 B N D R R A L0
IR 1A 5 4 L2 Al . KR i R % MTH-
FR C677T & [H 58 A8 S AL A B T 18 35 19 335 PF-Ad AN
FER: 43 2 s R T A AR AR e T G2 4 AR 4

H i e R A A 9 MTHFR C677T K& A 28 78 46
iR 2 ARG R S G A 1 PR S ARG 0 11 s ek
V& 40 i MTHFER C677T J: P 5, [F] I R 42 B %
Il B A (% B R R R I MTHFR C677T 3 A
AU 38 AT P T VA A LA, PR ET A Rl MTHER
C677T Fe[H Ay et M2 ik BGE 0 F .

1 #EREFE
1.1 — & #

PEHL 2019 4E 1 A & 2020 4F 12 A KB 12 Mk
Bei Hey=10 pmol/L ) 482 {4l & if J& £ %% 2 5 B
5. ANAKRIE (D B HRIS W7 e o e 7 R 0 R
RSB AR R — R B 3 YR L 4 R =140
mmHg /847 7K K =90 mmHg; (2) B # Pk 5 AE 1
AR (3 B A A B A F . HEERAR . (D
SRE ORI A SRR s (2) BEAE A B i s KB BE RS M.

AHEIE 2 AR B A0 B 2 5y S b o [ 4L 5. 201912 58
oD% ],
1.2 F#%

JEA A R A3 1) R A R 6 R v A e R 4
MARA T MTHFR C677T % DX 5 A6 0 B Ay A $
SRS .3 d N SE R DNA (5 ORI A I, i A SR 4
J5 7 d NSE R DNA FY 42 BURIRG I
1.2.1 F*

WFSE 3 B R B 6 AT SR A R D, A 7 SR 4R il
A0 E AN [ BIF 53 3 AT BB A T B A B R S AN 4
iR A 5 2L o WS 4 I Rl RV 400 B R 4 I B AR 7
BEO BT AG I L 0 25 RS A AR AR B
1.2.2 v BB L% 4w A0 55 R AR AT &

R HIEE R o I A= W) BB A R 3 4R A A2 77 1
MTHFR C677T J& [H Z 25 o A I i 77 & (92 L #R £
) BEAT R, 7R ok b S A B B, MR AR 9O 5 A A
JE 50 B A7 PR CCe {BD 40 i R R A, 5 a4 o Jo 428
B AS R R I 45 SRR A 5 oK T vk e T T A
HEAR I R FOF ARSI A O T B DNA 2 2 S5 4
1 o B AT DR AR A5 A0 0 25 SR . R R R A O R b T AR
IE MTHFR C677T Jiu 42 it J2 25 1 08 B A 880k
1.2.3 2 AR A 3F 3K A A4 )

K RN B 38 A2 ) 53 F HR A BR S |l A 77 1 N
MTHFR 3 2 25 M A K ) & (986 PCR 8O /E N
XF bR AT A R 4 4 mL I, EDTA $it
B, 7 d NI DNA BRAS 8 X5 H il 0] 42 #5841
TE ABI7500 SR 266 2 & PCR AL (FEE ABI 24w H
HEAT 3 PR ARG
1.2.4 Sanger M 5%

T s RS G i 40 M 2 O PR VR R T A5 R 5 4
A AR 6 35504 I 235 SR AN — SR, DU 1V b A >R
JH Sanger M k4T B %% . Sanger M| 5 2 7] 1F S 3
PR 910 G 000 £ 4 s o
1.2.5 FRRRELFE

O SRR AR T s 2 55 7% 40 M 22 i Y s A 1o 72 o



FTHRESF 202457 A% 53 5% 14 8

BETRER A AN BN, 4G DR R 1 R R
PR RS S DA I )% N 87 | R 1 A E (TR
bR P A Bk L S I AR T B S

1.2.6 MTHFR C677T A B R T &R H 2 7 %

(1) 11 266 40 B 28 e vk . O B 4@ i Ce
<38, i i Ct {5 =38 A 8 Ct {8, H Wr
MTHFR C677T KK ARy TT A @O 203 Ct
H<38, 4838 Ct <38, #lr MTHFR C677T 3
A CT #; @A 40 Ct =38 2ok i # Ct
. &t 8 Ct <38, AW MTHFR C677T & [H #!
h CC B, @47 2130 38 M 458 JE Ce {7 B =38 ik
L Ct A, RoRAr A TR B 5ihl 5 94, Tk e
AL, () A AR A X H I - AR S 2¢Ot 7 PCR Y |
1) Ct {HA B MTHFR B C677T i siA% R KA,
(3)Sanger W /7 12 - 3 33 )3 51 {5 B A5 1 AH R A7 853 19 7
GIHE T IT AT LD R A5
1.3 %itzam

K H] SPSS23. 0 8 #E A7 G 1 43 B s 1 E 5 kLA
GRS A 4y R R R BCR T XP R, DL P <<
0.05 NS GEit 22 . 43 55w i ks I 75 2%
MIRFE 3 9500 CT A5 A BT 100 %0, 15 b J7 %
ARG 0 45 SR 4 A AR R R, A AT A R 0.9, 0] 95 %
CI &M Wilson score method # 174 1Ei+5& ., &
PAFRRG I 3221 Kappa {5, Kappa<<0.40 Fn MR
R 7wk R 2 R — Btk 255 Y Kappa T
0. 40~<20. 8 B, FR7 P A A I J7 32k 19 A ) 45 R BE AR
— 30 Kappa=0. 8 Wf, 27 W Fogs I 77 2 04 4 )
S5 B — B0 B AT — B T .

2 % ES
2.1 ZRF—EFAE R

482 5 B F b, B 202 4] (41. 91%), 2 280 1
(58.09%0) . F-HI 4% R (56. 67+£9.37) %, 428 fil Ky
(88. 80V T .54 Bl (11, 20 V) HEBE R & .
2.2 WAFEHEM MTHFR C677T A B % % 4 0l
2 Rk

P D X WA R W Rl | B O
MTHFR C677T 3N 85848 & A %R 73. 23 % (353/
482) , A ML bR A< X b 3 ) R 0 B R AR kAR R R
73.23%(353/482) , R TG L (P>>0.05), I
1.

£1  FHAERN MTHER C677T HE 2T
ZERE (n)

Ik [R] 7Y
e n
CC # CT #1 TT #
I fs 75 S % 400 it 482 129 231 122
IR 7N 482 129 232 121

2127

2.3 WA F AW RS FE 5
PR J7 0 MTHFR C677T W CC B4
4 100.00% ,CT BIFF & %K 99. 14 %, TT BIFF A
R 99.17% , BAFEHEN 99.38%, WL 2,
x2 FWHEERNERNBEAENN(n—482)

R FEHRD 95%CI
CC # 100. 00 97.11~100. 00
CT &l 99. 14 96.91~99. 76
TT & 99.17 95.47~99. 85
Ait 99. 38 98.19~99.79

2.4 AT EHEMNERG—BBESTLER

1 s 766 0 7% 400 L o O R 4T % 5 4 Il b A X e
IR —F PR 45 R R O MTHFER C677T 56 A AU B
Kappa {HR 0. 990 2., 4k 7118 B Fr #E 2 A 0. 005 7,
95%CI:0.979 1~1.000 0, #E/R29EEH 4N 5 X ik
TR 25 T v FE — 8, O EN R A 3 A )
PR 0 5 %6 B 3R 45 SR AN A AF L 5 AT Sanger I 2k
AN GE S, 2 5 AR AT IR S5 R Sanger T LR
gt —80, 1 Bt i3 5 Sanger M7 5 & B 458
—%.
2.5 AAHFTERRAEBELAR

A 3 7 RORE o 8 v R R A AN B R
3 it ®

MTHFR K HACH 842 78 40 0 DNA & B 55 J7 1
RAEBZEARTEMRMNIER, — B MTHFR 3K & 4 %
AR, 2 | A il ) 235 A8 e AR DT AR A I ) 3 R T A
£, S 2N DNA 450 AR A 7 & A 5 %L 51
Kol B RGBT . BESTE L R bR
i I A 2 5 B2 0 5 M8 RS LA A o i A R A 2R
2L K Hey A7 51 1/ AR 385 A P 2 40 i 3
Al B A5 | S0 0 R N AN R AR, ART.EA
15 F MTHFR A9 5 [N 28 A8 24 80 4 & B0, I PR 5 3 TA
N C67TT o s 5€ A8 & B 5l & g wt 'Y . MTHFR
C677T i i 28 78 19 3 17 7 2% BF %X . 7" » MTHFR
CO77T Z2 745 A A5 R 16 AS [v] () 1o BE 057 B R % 8] 77
TEW 22 D g B, [ MTHFR 677T 3
AT MTHFR 677TT 3 AR Uy 25 - rh-Ab 19 J7 1)
BT, E AN ARERESE B8, MTHFR 677T 3
AN TT 258 A8 45 R AE A [ (9 AR b A7 e S sk
AW ABES , MTHFR 677T HHE R KA F ST
4 [E S 38 7K $ 8 AR i OB S8 HJRY 5 i A I PR
JRURS: B L A BE S A A R R A SEN L H AT . BT A
JEin e 5 MTHFR C677T & K 77 16 A 6 M 34y
F 5T 45 S s H AL m i 5 048 N R ) g R A 7
WILAE R 480 Pl 29 46 8 B AR fb AT 6L ] g
30 Ao 9 ot T O LA M e A5 L B o IR A Ak



2128

4 1 5 1R 3 Ik 55 R B Ak . A i S B0 R T 0
FU & 55 £ W, Hey 31 5 pmol /L, & ifil & 4=
U H2 5 1. 32 £, TRAN 25 BF5E £ 0], Hey 46 T
o 7K R B8 I R I S 7K S T R T R 9 I
# Hey /KFH T 5 pmol/L, W46 T+ & 29 10 mm-
Hg'*', MTHFR C677T 3 A £ 25 1 5 .0 il 1, 45 %€
I 22 ) 1 O 2R 0 oA 57 4 e A, R KA I R RN 5 i AF
GEAEAT IR 5 B R F o 45 SR R L R4y Hfh 2
YIRERS R A Hey KF

HAtE A £ s 3 N 2 8 m ik, Hd,
Sanger M 7125 2 5 PAS I 114 4 s o o A0 HL 58 A0 A
I BRAEB IR A, HURSERR A B 5 & AR AR AR d5 4, Y
U XE DAFE I R 1 F J P e Al . 2 e 4R £k BN R
Ao I HE T A R TR 28 AR S TR (EL B X L Y R TR R
AR, DU I 0 Y 98 A8 S R E 51 L AR A BRI AT
PRI . 2 e & ik R R & AT ZEHAE PCR ™=
VAR E AR Y 2 6 BB IR R T T R 4R 4 i bR AR
TE AR R A A, M AT IO AR 0 PR R T R, A ok H
1 280 O 58 9% 4400 6 Ao AR 38 4 ARG O ) R I R K A A
Wt FE .l PN R 1T 280 S I8 % 440 i s A ARG 0
MTHFR C677T 3 [H 548 (I WF G2 /0, e & R R
W) 7 ek g 2% MTHFR C677T FER AL,

AT 5T 45 5 R 9 A1 482 5] £ 35 b, T el 4
JrEER B9 MTHFR C677T M 58748 % H % R[] Kt
RBP4 R I W22 55, Kappa B 578 9 R ) 7
TR = B — B, $E R G AT 1 mT o A A D
1 6 TS BB 7 A AR AR (1) MTHFR C677T % P 28 48 2
R AR SRy — B RGE Y R A T B, R A
T, PR 95 R AR R R A B B A S BRIV . A EL
U R M AGH I S 5% S HR T 3 T ) R A, AR TR Ll
P3N CORIEARA AL T 45 4 0 R Y [R] B AT 4 e AR
HINELA B

25 LR . R B 7 A M 2SOt 4 B A
MTHFR C677T & [H 7€ 28 $ 4 fa i L 80455 /N, B hy &
I E % MTHFER C677T % K 5 Ifs PR 2 W 42 41t —
PR 2 4 AR I Ok O Bl B AR X o AR
HEAT 12 W RIS PEAL st A I R B .

2% Uk

[1] RAGHUBEER S,MATSHA T E. Methylene-
tetrahydrofolate (MTHFR) , the one-carbon cy-
cle, and cardiovascular risks [ J]. Nutrients,
2021,13(12) :4562.

(2] ZRIAGR . 5 0. P 3 O & i R f i il A I 2
SMES BT IR RN LT . 73 T2 W SR 208
2018,10(6) :361-366.

FTHREF 2024 5% 7T AFH 3 A 14

[3] AL-HAGEH C, ALEFISHAT E, GHASSIBE-
SABBAGH M, et al. Homocysteine levels, H-
Hypertension, and the MTHFR C677T geno-
types:a complex interaction[]]. Heliyon, 2023,
9(6):el16444,

[4] LIEW S C,GUPTA E D. Methylenetetrahyd-
rofolate reductase (MTHFR) C677T polymor-
phism:epidemiology. metabolism and the asso-
ciated diseases[ J]. Eur J] Med Genet, 2015,58
(1):1-10.

[5] FEKIH-MRISSA N, MRAD M, IBRAHIM H, et
al. Methylenetetrahydrofolate reductase (C677T
and A1298C) polymorphisms and vascular compli-
cations in patients with type 2 diabetes[ J]. Can ]
Diabetes,2017,41(4) ;366-371.

(6] %5 ERHL, XK. 2018 4F R O JIE 5 27 25 FIBK
T L 2 2 e o A PR e e () ] Ay
A IERR 245 ,2018,26(9) : 488-491.

(7] ®UE LBk, MTHFR C677T 3 [H £ 25 1k 5 [l 1
e R M R Y R LT b E AR 2,
2020,27(26) :4-7.

[8] MAfUE. 8 A # X MTHFR 3 [H £ & M 5 5w 0
o 2 HE Kb IR B Ik v 28 7 i R A A OGO A
LI 1. v v BE &5 450 il L5 A% 355 2020, 18(20)
3378-3383.

[9] DENG Y,LI Z, AN X, et al. Hyperhomocys-
teinemia promotes cardiac hypertrophy in hy-
pertension[ J ]. Oxid Med Cell Longev, 2022,
2022 .1486157.

[10] WANG L,CHEN J,LI J,et al. Threshold effect of
plasma total homocysteine levels on cognitive
function among hypertensive patients in China:
a cross-sectional study[ J]. Front Neurol, 2022,
13:890499.

[11] ZHANG L, WANG T,SHEN Y, et al. Increased
plasma homocysteine levels are associated with
left ventricular hypertrophy in hypertensive pa-
tients with normal renal function[]]. Kidney
Blood Press Res,2023,48(1):277-286.

[12] ZHANG L,XU R,MA X,et al. Mechanism of
arterial injury exacerbated by hyperhomocys-
teinemia in spontaneously hypertensive rats
[J]. Sci Rep,2023,13(1):2482.

[13] JIN M,WANG N, LI X,et al. Relationship be-
tween MTHFR C677T, homocysteine, and is-
chemic stroke in a large sample of the Han Chi-
nese population[ ] ]. Medicine, 2022, 101 (38):



FTHRESF 202457 A% 53 5% 14 8

[14]

[15]

[16]

[17]

[18]

[19]

[20]

e30562.

SHIVKAR R R,GAWADE G C,PADWAL M
K, et al. Association of MTHFR C677T
(rs1801133) and A1298C (rs1801131) poly-
morphisms with serum homocysteine, folate
and vitamin B12 in patients with young coro-
nary artery disease[J]. Indian J Clin Biochem,
2022,37(2) :224-231.

LIU Y,XU C,WANG Y,et al. Association a-
nalysis of MTHFR (rs1801133 and rs1801131)
and MTRR (rs1801394) gene polymorphisms
towards the development of hypertension in the
Bai population from Yunnan, China[]]. Clin
Exp Hypertens,2023,45(1) :2206066.

SONG J, HOU ], ZHAO Q. et al. Polymor-
phism of MTHFR C677T gene and the associ-
ations with the severity of essential hyperten-
sion in Northern Chinese population[ J]. Int J
Hypertens.2020,2020:1878917.

ZHAO W,GAO F,LV L,et al. The interaction
of hypertension and homocysteine increases the
risk of mortality among middle-aged and older
population in the United States[J]. ] Hyper-
tens,2022,40(2) :254-263.

MA L,LIJ,YUAN Y,et al. Effect of methyle-
netetrahydrofolate reductase C677T polymor-
phism on serum folate but not vitamin B12 lev-
els in patients with H-type hypertension[]].
Mol Biol Rep,2022,49(10) :9535-9541.
PUSHPAKUMAR S,KUNDU S,SEN U. Hy-
drogen sulfide protects hyperhomocysteinemia-
induced renal damage by modulation of caveolin
and eNOS interaction[ J ]. Sci Rep,2019,9(1):
2223.

FENG Y, KANG K, XUE Q, et al. Value of
plasma homocysteine to predict stroke, cardio-

vascular diseases,and new-onset hypertension:

[21]

[22]

[23]

[24]

[25]

[26]

2129

a retrospective cohort study [ J]. Medicine,
2020,99(34) :e21541.
WU D F,LIAO Q C,LU F,et al. Differential
effects of hyperhomocysteinemia on the lipid
profiles and lipid ratios between patients with
and without coronary artery disease: a retro-
spective observational study [ J]. Medicine,
2022,101(52) :e32464.
FU L,L1 Y N,LUO D,et al. Evidence on the
causal link between homocysteine and hyper-
tension from a meta-analysis of 40 173 individ-
uals implementing Mendelian randomization
[J].J Clin Hypertens, 2019, 21 (12); 1879-
1894.
TRAN SK,NGO T H,NGUYEN P H,et al.
Hyperhomocysteinemia in patients with newly
diagnosed primary hypertension in Can Tho
City, Vietnam [ J ]. Healthcare, 2023, 11 (2):
234.
IS 8, o 22 A, X AR 5. HORY i il i 8 % MTH-
FR N C677T 22515 Hey KR A 1 5%
AL 5P 5IR K, 2022,19(5) :622-625.
DONG Y,HUANG T,ZHAI Z,et al. Lowering
serum homocysteine in H-type hypertensive
patients with atrial fibrillation after radiofre-
quency catheter ablation to prevent atrial fibril-
lation recurrence [ J ]. Front Nutr, 2022, 9.
995838.
YU X, WEN C, XU R, et al. Dapagliflozin’ s
effect on serum homocysteine in patients with
hypertension complicated with insulin resist-
ance[ J]. J Clin Hypertens, 2023, 25 (5); 489-
496.
ek H B :2023-10-25 & 11 H 11:2024-03-28)
(4 - 3K U4

(35S 2124 TD)

[24]

[25]

STOUT A, FRIEDLY J, STANDAERT C ]J.
Systemic absorption and side effects of locally
injected glucocorticoids[J]. PMR,2019,11(4) .
409-419.

OTA R,HATA T,HIRATA A,et al. Risk of

infection from glucocorticoid and methotrexate

interaction in patients with rheumatoid arthritis
using biologics: a retrospective cohort study
[J]1. Br J Clin Pharmacol, 2023, 89 (7); 2168-
2178.

i B #1:2024-01-04 & 19] H 11 :2024-06-02)

i )



