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Abstract

Objective: To explore the distribution characteristics and association specificity of red blood cell
folate and homocysteine among women in different reproductive states, as well as their impacts on
reproductive disorders. Method: This study employed a cross-sectional research design. A total of
368 women who visited the Reproductive Medicine Center of Baoji Maternal and Child Health Hos-
pital from January 2024 to June 2025 and completed quantitative determinations of blood homo-
cysteine and red blood cell folate during the same period were recruited as the research subjects.
Based on their reproductive status, these subjects were divided into three groups: the reproductive
disorder group (n = 239), the healthy preconception group (n = 62), and the early pregnancy group
(n = 67). Initially, one-way ANOVA, Kruskal-Wallis H test, or x2 test was utilized to compare the base-
line data among the three groups. Subsequently, Spearman’s rank correlation analysis was con-
ducted to explore the correlations among variables. Finally, a binary Logistic regression model was
applied to identify the independent influencing factors of reproductive disorders. Result: Inter-
group comparisons revealed statistically significant differences in age, red blood cell folate, and ho-
mocysteine levels among the three groups (P < 0.05). Correlation analysis indicated that within the
entire population, red blood cell folate was negatively correlated with blood homocysteine (rs =
-0.158, P = 0.002). However, stratified analysis revealed that this association was only significant
in the early pregnancy group (rs = -0.316, P = 0.009). Multivariate Logistic regression analysis
showed that, after adjusting for age, elevated blood homocysteine (OR =1.073,95% CI: 1.014~1.136,
P = 0.015) was an independent risk factor for reproductive disorders, whereas elevated red blood
cell folate (OR = 0.995, 95% CI: 0.991~0.998, P = 0.005) was an independent protective factor. Con-
clusion: Cross-sectional data show that female reproductive disorders are statistically associated
with elevated homocysteine levels and reduced red blood cell folate levels; the correlation between
red blood cell folate and homocysteine is significant only in the early pregnancy population, sug-
gesting that the relationship between the two varies depending on reproductive status. Therefore,
in clinical practice, red blood cell folate - and homocysteine-related metabolic markers can serve as
reference indicators for screening the reproductive health of women of childbearing age. Clinicians
should implement comprehensive interventions tailored to individual metabolic characteristics to
improve pregnancy-related outcomes.
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ZFE, BREHIE MR . N EREL. BB RIER AN, BEAE FRAREPIRAS S AH G A M B Aa e 7 AR T it
FEHFRI/E A H 2552 B EA[2].

MR NRIL TG 1) B IRYEE R, AR —BRSAAARS IR TP K S s g, X 4B 4 IR 70 ¢ . DNA
GRS IEE IR R R RO E L [3]. LR R TR N AR A B E B AR, REEARE . HER
b Sz B By A A RS FR R, A LU IV - BR B mT SE I FE AR [4] . [F1ZE 2 It &= B2 (Homocysteine, Hey) & S5 2
A FE R R R a2, HOKSP 2R . 4E2E &K B12 2 FE R R . JHBREL =R, RSB
SR ) B R 1 FR A AR SZ BHL, 3 T S S R B e o S B/ B AR T e, T v [ 2 e Jok R o
Jit (Hyperhomocysteinemia, HHcy) [5]. A UEHE R, SR8 ER B A M N R EEE. &0 N
AT REEVER, mIREIE S 15 IR 2 . SRR . IR IR AR s R B S L2450
A, WE LIRS, A BRVERL SR GRIAFE RO B R A RS TIAR O [6] [ 7]

R CHEFIRN TR 78 D R 5 R e A A B AG (I B R PR I G HK, H 2 5t s S
T 037 R R AL 2 ) 25 e P R, T K e B A e B I TR O ) £ 4R B R ST AR AN A o B Ab,
MASCIRZ /RT3 — B ARG R, B2 AN FEA B AIRESWEAEAZE . R MR thRl& 2L
S IER) 2 M R AT A3 AT o X MRS A B TR s R — R AL Dk 2 R AUl 2E AR Tl i R AR T SR
A, NERILAE AR T R I A R A T AR . BE T, ARWFSOCR BT R, BAEL
BTG M (BAEANZE . BRI i 5 A 4 L PR B2 I L AR 21 A P TR A () 2R 2 e 2 R K
PRz dEm, WA E TR RS . A R (R B R R AE AN R A BOIRES etk R ok
Bk, JERMZRIE Logistic [, fEFSHIFERRER R, WIHLLA MRS A8 It 2R 2 1 o ik
AETE RS AL FE M R 3R o AR T 4 SR A BE R A P A B R (1) R S TS5 AT B T T it SRS A R AT
T EFUEYE . AR = REWTIN EE, R LA R - [ A B R AW AR AR E AN R AR B R B 4y
A GAHRAFAE, A R AR T A A S AR AT 2 R s .

2. EREF®
2.1. AR RESA

AR PRSI 7, 99N 2024 4F 1 H & 2025 4F 6 H WIAIS T 5 08 T 0 4 {5 4d e A i 22
Serple, [ 56 AL 7] 5 24 Jk G B 21 40 P T 0 5 11 368 44 Lo PEAE M A X G o ARERIF 5 H 1,
KT R N =4 A FEREAG 4 (n = 239): BFEREALESRE RERF- 2 Wibs i B . #2040
(n=62): 1RILCIAHAETHRGHR, AT RSB BLCR RO 24t it HL 4% Z2i] /N F 12 AN DR E
Wk, B =67): FREH SR AFINE WIEIR L2870 13 R ZATi4E.,
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KBETRPAIRME: © FUAE 18~45 B Z[MHI 2k @ AFARRRT AL FF 5 A I i R 2 Wb v
(ANFE: B R RIOACKIGE 218 it HLA VR RIS 220 1 3R Z, BRI : SH—RMmELRA 2
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2.2.2. MEBY¥ B EEL S5 4T ZRAaREE 7K T A48

B B FEt 5 R 2 PR AS N RE T F ki . [7) 284 2 e & B (Hey) R0l . REE M MR AR B T 2,
TRV 2 BB (EDTA) I PUEBEE 1, 5040 B8 M o I3 [F) 78 2 B S BR /K1 R 0 R B A A, i A
HITACHI 008a 4= H B4k 73 M A (H SE2 W= it (L) A R A 1), BAS L [F) 8 2 ok 2 s I 3k 751 6
(R RAVBIE I A IR ) o e [F) B 242 Ik 202 ML0E 58 O R MIME. > 15 pmol/L. 4140 i it 2 (RBC Folate)
T s YA A TR B FH T 2040 B R A I o T 400 1R K PSR FH AR 27 R ' B B o BB g AT il e o A
2 H BN LL A0 R 0 A (Ll AR A0 AR R B 2 ) )RS i 52 4 I T 4 P R 7K ST, 1R e 41 2 RS A
(YS-i8800) 1) ZHH i [l v 183.4~814.84 ng/ml, K, AHFFAG L4 BRAS 2 8 SN MIME < 183.4

ng/ml.

23. ZHESWEE

KH SPSS 23.0 BHAV#ATGE 1t 70 b . FFE IES A HTHRE TR IS + PRfEZE(X £5)FR, =4I
LR FH LR 267 22 93 W (One-way ANOVA), 5 SR ZE A giit 222 X, WiE— P % A Bonferroni 23t
T LS. AR S IR A 1) TR SOR A A (DY 70 A 2 m] R) [M (P25, P75)]3580R, AHIR] AR H
Kruskal-Wallis H #36;, 255 P W LLBER A Mann-Whitney U #6856 7648 1 B 2 MK THEEOR RIS E(H
) [n (%)]3FRw, AR LR R #636, J3E4T Bonferroni £ 1E. A& [ JAHI MK FH Spearman %
FHR T« NPEHNRAR 2=, K SR R i i B A B\ T Logistic [BIHARALBEA TR IE 7347, LA
RSB ESHOFEAZIE RS R = 1, {2/5852H = 0P8HZER, iSRRI
M, &5 5% DL 34 L (Odds Ratio, OR) A& H: 95%E 17 [X [7](95% Confidence Interval, 95% CD)3E7r~. BT A Stit o
BT8R XA 56, A P <0.05 NZERA S HFE L.

3. 458
3.1. ZHEMARMNREL IR S0 IEFREEE

KHFFEILGIN 368 LT T 5, Horh AR BEFERS2H 239 11(64.95%) o 1% 2H H 35 (1) -3 4E S (31.97 + 4.36)
%, B LT AR M R /K P (275.33 +£59.44) nmol/L, [A] 7 2 R R /K s A2 20 9.31 pmol/L (7.57,12.10
umol/L), /& [A] 7Y 2= e R MURE 34 1511(14.2%), ZLA0 LI FRAS /2 A 14 11(5.9%) - £ 52 2H 62 151(16.85%),
XA B W4 8(31.00£4.45) %, V32040 R 7K1 9(294.67 + 54.75) nmol/L, [ A4~ i 2 ik 7K
PR AZECA 9.23 pmol/L (7.40, 10.80 pmol/L), &[RRI BR MAE A 3 111(4.8%), ZL4HMIMBRAS 2 &
H 2 1(3.2%). FHH 67 H(18.21%), XALEF K FHIFEEN(30.40 £ 3.97)%, I FRK- R
(298.36 & 73.85) nmol/L, [FIZY &R AKF I 7 500 7.59 umol/L (6.28, 8.64 umol/L), = [F] 24 > & 1R
MAEZEH 3 B1(4.5%), THRHRALER 2 §1(3.0%). BRETE0H R, =4 LR F=3.989,
P = 0.019)FZL 40 f i FR /K F-(F = 5.052, P = 0.007) L Sk Z R B St 22 E L. {H4 Bonferroni /2 1F i
TP LI AT, % ZHLIAI AR08 I T A R BR/K P 22 R B Get 5 (38 P> 0.0167). BRI S, A bk
S5 R AEER P = 0.027) R BE(P = 0.021) b1 2= 3 5 KA B IE 5 B 2 /K HE . Kruskal-
Wallis H #5657, =4 2otk i i [5) 2 ok U2 (Hey ) K 1 SR Le e 22 7 B G543 (H = 36.041, P <
0.001). HH/EMM AR, F22 4 ) [F) 80 B 2 Rk P Fh A BOE K T A JE RS 2H (P < 0.001) A 45 2%
H(P<0.001). RITtE R, =48] m [F Y~ ezl MRE 1R S &k AR 3 22 S B gint 2 3 L (* = 7.932,
P=0.019), {H% Bonferroni &2 1EJ5, 2R LTS T2 L3 P>0.0167). thah, —ZH[RZL40H
R IR ERER TG F R (P = 1373, P=0.503). FERLE 1.

DOI: 10.12677/acm.2026.1682922 1454 Il PR 2 2 3t


https://doi.org/10.12677/acm.2026.1682922

Table 1. Comparison of baseline characteristics and core indicators among the three groups

F 1. AR REL TR SRR

HHE %ﬁ“fﬁfﬂ (fi% (fié% GiHREME) P
(%) 31.97 +4.36 31.00 + 4.45 30.40 £ 3.97 3.989 0.019"
2L 40 e - B2 (nmol/L) 27533+59.44  294.67+54.75  298.36+ 73.85 5.052 0.007"
I F 2 BB (umol/L) — 9.31(7.57, 12.10) 9.23 (7.40, 10.80)  7.59 (6.28, 8.64) 36.041 0.0001"
e [F) Y 2 Ok 2 R I YEE, n(%) 34 (14.2%) 3 (4.8%) 3 (4.5%) 7.932 0.019°
YN BEA R, n(%) 14 (5.9) 2 (3.2%) 2 (3.0%) 1.372 0.503

T FFE RS R (R . AR IS + ffEZERIR; AT & IR A AR B (R L D) B b Ar
B (WU AL BURI )RR s 7 AR DA 72 Lo P N ZE R A Gtk 8 (P < 0.05).

3.2. TYAREMER. FEFREER R FREEX S

NIRFUEWS . LU0 R B R B R R M A LR &, AW A B e AR R AT T
Spearman FAH ST, G5 HREIR, LLAH IR S (R B e 2 B /K ST B 8 25 R G (r = —0.158, P=0.002),
TMAE S5 2L A f B (rs = 0.035, P = 0.508) LA 208 5 [A) 28~ It 2 BR (s = —0.063, P = 0.227)Z [A]35) K W4t
THEERER. B R = TN REER AR EA AT, JoHERR “407 IR0 BER L RINIETER A, I
B R R R RTEAFAEFRE TR, BATHE G 7> BITE ARG 4 &2 4R R 2 20 p AT
T 40N Spearman AHIKMEHT. 0 E TR, LLANMIFR -5 [R) B 2 B 20 R 1) G IDE i 52 B A A RS AN R T
o ANFERZE T, AR B 2 U S5 (r =—0.316, P =0.009); 1T /£ 4= FAFE RS 2H (r, = —0.069, P = 0.289)
M2 H(r, = —0.162, P = 0.208)F, % KEIIARE . IbAh, —ZHANBERAR K IAFERS 5 20290 f R 5k
Hey Z [MIAF1ERZE M. PEILE 2,

Table 2. Correlation analysis of red blood cell folate, homocysteine, and age

2. LAROMER . M[E)RF RSB R AU IR X AT
A NFEFEAR(n=368) IS (n=239) #Z4H(1n=62) HZH (n = 67)

HRKFR
rs (P AH) rs (P AH) rs (P {H) rs (P {H)
LML - MR ZEE —0.158 (0.0027) -0.069 (0.289) —0.162 (0.208) -0.316 (0.009")
W - AR 0.035 (0.508) 0.096 (0.137) 0.113 (0.383) -0.064 (0.607)
RS - I [F Y R —0.063 (0.227) —0.072 (0.271) —0.230 (0.072) —0.094 (0.557)

VE: 9 Spearman FH5E R %, P NERH G (P < 0.05).

3.3. A ERKHNEERSSEFR Logistic [E)3

FRA L AL £ B IR 3R Logistic [FIAMT, BRZE WA FRESHIMIF R R ER, FH#(OR=1.073,
95% CI: 1.019~1.130, P = 0.008)~ ZL4HAM-EZ(OR = 0.994 95% CI: 0.991~0.998, P = 0.002) K IfiL [/ 75 2 i
FZ(OR = 1.079, 95% CI: 1.018~1.143, P = 0.010) 1] BE N &35 52 M AL BRSO R 3R . A il R £ AP 4y
R HNETEIR BN, A IR AR R AT IR, Maeks . MFEIZ PR . 2040 R — AN
Z K3 Logistic [FIABAIBTAL IE b7 &5 R WoR, TEIREE TR MR mG, R KTt s i 2
A EHRESAR B ML G R 2 (OR = 1.073, 95% CIL: 1.014~1.136, P = 0.015), BI[ER LR RS & 1
umol/L, MA@ T A= JE B S 41 10 B 38 I 7.3% £ 400 it i8R Dl Bk ST A% 37 [R1 % (OR = 0.995, 95% CI:
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0.991~0.998, P=0.005), HIZT 40 BRAETH i 1 nmol/L, V=)@ A 5 B iS4 1) XU FEAIG 0.5% 0 1% BT 4,
TEFS LAl ), R R 5 40 i R AE BRI AR B2 . VE LSS 3.

Table 3. Univariate and multivariate Logistic regression analyses for reproductive status

3. EMEBRTSHREERRRZEE Logistic BIVARDH

e BRI EQSE
wE P OR (95% CI) P1H OR (95% CI)
FIR(F) 0.008 1.073 (1.019, 1.130) 0.003 1.084 (1.028, 1.145)
2120 B8 (nmol/L) 0.002 0.994 (0.991, 0.998) 0.005 0.995 (0.991, 0.998)
1 [R) B 2 it 2 B2 (pmol/L) 0.010 1.079 (1.018, 1.143) 0.015 1.073 (1.014, 1.136)

e L R ERNEFIRSCEEESRAAN 1, £F2AKRRAH0); 2.P<0.05 AZRFHITERE L.

3.4. £FEEBITARIB L

NPR G AL T A P AN [R50 R AEAZ o d B b PR R AZAE M, A SR AR T B L ik — 25 7y
AFFETLH (n = 140) 5 F R MR WA (n=99), HATHN LI MAFEAR 180 RR, NAEHSE RN
WP HAEERY[(32.35+£4.35)% vs (31.42+£4.34)%, t=—1.622, P=0.106]F1ZL 4 Al H-FR 7K “F-[(275.51 £ 61.59)
nmol/L vs (275.06 + 56.58) nmol/L, t = —0.057, P = 0.954] L {1 2 7 ¥ LS4 11245 X . Mann-Whitney U 256
R, AR S & R YRR AR Hey /KPHRALE 2 R R G gi it 5% X [9.28 (7.50, 11.88) pmol/L vs 9.42
(7.65, 12.32) pmol/L, Z = —0.575, P = 0.566]. K75t —0 Won, & [F A P2 BR M E (2 = 0.001, P =
0.975) S 2L 40 i R AN (2 = 0.528, P = 0.468) ) K& A RAE P L IR IR ) R WB % 2 5.

4. g

A IE IS BT R, R T AL TR RS (AR T L S AR S R MR % 2 )
FLZ = A [F) AR BRSO VE I AL 4E M BR 5 R Bt 2 R /K P o EERIN R : (1) R Lt AAHEAR
(IR B B R /K5 (2) ZL4H I R -5 () 28 > B 20 1) 67 AH DOk R ANAE R R RSB A7 7E s (3) fEIEE
RN G, [FIREB BRI & 5 2040 M BR AR IS 2 Lo it AR T e IR S e e R 36 . IS 2 SRR T
MR - R BRI A S LA RS Z BAE R VIR, HiZREEA B &N FIRER R,

AHIFFE R IR B A ) 37 [ 2 2 e R KT B S T AR B s 4 K & 24, X S 2 HIE A
SEib— 3. [FAIAL P 2R 2 T R IG B4 i 1) OGS () =47, AR T i R L 428 2K B12 S84 A 1.
KR E Y S I BRI N S 2 R A RAETEES R 0%, W R MG FFOR B G A IR i 46 R 2R M4 (6]
[8]o FIBTENLHIFTREEFE: © M N R ST REA A R vl i 5 A B #0i45
AN AR, s 15 IR M ey, A FERS IR RG G IR R TR & 6] [9]. @ MAREEM:: mik
FEE P R 2R~ e 2 B o) IR i A BRI B A E A, TR TR M B35 5 5 204k, 3900 LS A R 25 28 ) R
[7]o DRIRE, 7E BT AR gR I B 28 Lo A A o O 52 38 S 1K ) 8] B~ ok 2 B /K, ANURF& FL AR BRARH (R 2R 4
e, Wi —BHOR, dERFRAR AR B I SR AK ST RIS Ry S R A R e R i ) PR
K=z —

ENBE A, RATYWEL ) 7 2040 M - BR 5 7] 4L e Dt R 2 (R U SR G G &R, IXEIE 1 HHRAE
[ 204 2 ol U R b o R A% O AR BRI (10 AT, RIS, fE2E N, 1X—R3E fkH Y
AT R, e AR RS A & 2 rp R B, X — R R R RS T ARAEBRSE T
MR AR 22 5. 0 TAETERERG 2, IR 5 [F A B 2 BRI R IR kIS, PT RE MG 7~ i ATEARZE BRI
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IRME 5%

FRELZ SN A S BRI R R BRI R, 2R R I FR bR BR fl R At — DI . fldn, 5 B
AT BEAFTE T A S DU S i SR B (MTHFR) 2 K (1) 2 28R (U C677T 7 5), 1%FE R AR 2= R EEE T, M
T 55 1 R AR TR L R R % [ 1] e4h, 4E4ER B12 Sz BIhREA e ig 7 NS F = T
BE 0 R 28 - POk R PR AR UHE B [ 12] 0 TR 7B B ARG N ASHIF TS S L, ] B AR A Rl AR N TR R
Tk e AR AT “LU R . Hey 54 AREISCEE” IR T,

Z A& Logistic [1JH5#7 145 B BA B IIGIRE . 7R TR IR AN E, R PR
LA RN RR S A TR RS AR E SR T 2 R AR T — P Bk 1 R AL R R s AR B, RIHR B R 7
7 1 umol/L, A=BA SRS I A& AL RS AH N G 1 7.3% (OR = 1.073). %45 15 Nelen 2513155 Hey 5E KM
W RS ARG — 8, FEFEIRRE R B SR 9N Lo P AR A B o PP Al P Am i L B2 . RIS
ZEYN I R 1E AR R Z(OR = 0.995), SBIREFHAL nmol/L T IR RN B AN, B3 EARRN A
BN AR HERE & 0 bR BRI Tk — B I IEUEKHE, B H AR AR PR T 1R #h 22
EWTY, R IR T A R AL e 2 R AR LA CK s AR B 4 =

A FAAE— B RIRME . B0, AR RBRIE T F—FO, ATRefEeid B mes. ik, BTk
Kl MTHFR A L 4EA4E 3 B12 S5 5200 [F] 84~ R AU R SCBEAE AR, XTI IR 55 [F) 1Y~ Jpk 2 R 2 1) 5%
I0C S R 1 AR ON PR R A2 B PR o AR ST IR T LA R 7 M. O JF Al HEPEBA BT 78 8 i 356
LB FEAIK 5] B~ B S R KT R AR B A FE 2 J=y s @ FE T4 N MTHFR &R 73 8, 44 % B12
ST ZARUTAE OCHa bR, AT IR 3 FH RV TT AN BUR I RE & AR, O MR T e Rg, 0
ANFRTE P PR AR 3R B12.

5. &t

ik, BTN, RN KT T A R AN A2 P50 L A B R RS R A ST A5G A
o EAERIRZ, MO R R (R I RO EA FAE BIRS Lt p e 22 5, KR
A BELFRERS Lo PR P D[R] 2R~ B S R A QOB RT 8 32 B IR 2 A SN AR I IR 35 AL M o, ANAUE
58 KA B A R -Hey AL ERA — B, SORRBMRARES IF TR & Bk . 7RI PR SC B
AR RS L PRI T A LD IR 5 (R 2R~ BRI KT, R LS AL 8 R T IS A
B, o r ek A /ARG EEE S

B H
AT 78 LI I T XY T 0 2h PR AR e A0 B 2 D3 2 UV R S i R (R IL 5. LLSC-2025-008).
SE K
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