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Changes of serum miR-139-3p and miR-377-3p levels and intestinal microflora in patients
with colon cancer and their relationship with recurrence and metastasis”
ZHOU Xiaocui WWENG Shiting . XU Qiulin .L1U Guoping  XIE Guoqun”
Second Department of Oncology ,Yueyang Hospital of Integrated Traditional Chinese and Western
Medicine Shanghai University of Traditional Chinese Medicine ,Shanghai 200437 ,China

Abstract:Objective To analyze the relationship between the serum miR-139-3p and miR-377-3p expres-
sion and clinicopathology in patients with colon cancer,and the relationship between the changes of patients
and intestinal flora and their recurrence and metastasis. Methods A total of 126 colon cancer patients admit-
ted to our hospital for radical resection from March 2019 to March 2021 were selected as the colon cancer
group.and 83 healthy subjects admitted to the hospital during the same period were selected as the healthy
control group. The expressions of serum miR-139-3p and miR-377-3p and the status of intestinal microflora in
the two groups were observed,and the expressions level of serum indicators in colon cancer patients with dif-
ferent clinical characteristics were compared,and the changes of intestinal microflora in colon cancer patients

with different recurrence and metastasis were compared. The correlation between serum miR-139-3p and miR-

x EEIB.EHZKAARS¥IEETH81873236),
EEBRN /IR &, FREM, TENF ARG EEMRE A T ENTR., © BEMEE . E-mail:xiegq_wengst@126. com,
MKE X https://kns. cnki. net/kems/detail//50. 1176. R. 20230104. 1225, 004. html(2023-01-05)



e 130 - EFMaREYEE20234F 1 A% 44%% 28 Int ] Lab Med,January 2023, Vol. 44,No. 2

377-3p expression level and clinicopathological and intestinal microflora expression level in patients with colon
cancer was analyzed. Results The serum miR-139-3p and miR-377-3p expressions in colon cancer group were
higher than those in healthy control group,the difference were statistically significant (both P <C0. 05). The
number of bifidobacteria in colon cancer group was lower than that in healthy control group before and after
operation,and the number of Escherichia coli was higher than that in healthy control group, the difference
were statistically significant (both P<Z0. 05). Serum miR-139-3p and miR-377-3p were higher in patients with
recurrent metastasis,low differentiation and clinical stage [l in colon cancer group,the difference were statis-
tically significant (both P<C0. 05). Spearman correlation coefficient analysis showed that the expressions level
of serum miR-139-3p and miR-377-3p were positively correlated with clinical stage,recurrence and metastasis
of colon cancer patients,and negatively correlated with clinical differentiation (both P<Z0. 05). The number of
bifidobacteria in the recurrence and metastasis group was significantly lower than that in the non recurrence
and metastasis group.and the number of Escherichia coli was significantly higher than that in the non recur-
rence and metastasis group,the difference were statistically significant (all P<C0. 05). Pearson correlation co-
efficient analysis showed that serum miR-139-3p and miR-377-3p were positively correlated with the number
of Escherichia coli in patients with colon cancer,and the above two serum indicators were negatively correlated

with the number of bifidobacteria (all P <C0. 05). Conclusion

pression of Escherichia coli after radical resection of colon cancer mean lower risk of recurrence and metastasis

High expression of Bifidobacteria and low ex-

in colon cancer patients. Serum miR-139-3p and miR-377-3p are closely related to clinical stage, degree of
tumor differentiation,recurrence and metastasis,and changes of intestinal flora in colon cancer patients. Fol-
low-up clinical monitoring of the above two serum indicators and intestinal flora for colon cancer patients can
assist in the evaluation of the clinical severity of patients,which has a positive effect on optimizing and impro-
ving the diagnosis and treatment plan and reducing the risk of recurrence and metastasis.

miR-139-3p; miR-377-3p; recurrence and metastasis;

Key words: colon cancer; intestinal flora;

correlation

S5l 2 R T NR I AL R G0 0 — 2 M i
PRI 5 FHOCHIF Y /s O 8 BB AR B 3 i #, Hoix
P TG 822 W U B i A a2t SR
EASN R AR E i N LN K iE B R IR 2 N
TR R &, B UL R 25w g w8k
o T B RE S R I R v L R T B R A e . B
T L A T R IR A AR A 4 i R G L R R B
A — N HAER ORI o S TS 2
BRBmUII e . BeAh i 98 e e R 0 ) =
R SR SRR A IR A S B R A
b, 2 iR A R E AL, R T BE FBUR F I &
OBV AR AT B 38 I KR L 3 1 AE K A B e
T/ INZ B A% 2 (miRNAD 1E Ry 78 Ak 2 9 0 vh ¥4 i &
R EBILH , O S BUN I IR 5> F 2B W 23697 U8 T
M — IR 78 T ARG . A BF T 45 SR i miR-139-
3p M miR-377-3p 78 2 W Ji e 5 o v 85 222 5 R
IR AR IR b AR R I AR e 0 P R A Y 3 T R
AL R — s R AR W g R BT
EFIA A BB . 3 F 06 AR WF ST T miR-139-3p,

miR-377-3p Fik K K i 18 18 BE B 25 AL 5 45 I 0 R
F It TR BRAFAE AY 56 2 L A Ilfe PR 52 80 %o B 300 &% g o o

T A RS W B T 8 e A R A R A AR T

Y BRI AT 4 R ARGE IR

1 BZREFE

1.1 — %R BEE 2019 4E 3 H & 2021 4£ 3 A A
AR e H2 52 IR ARG YT 10 45 W 9 BBE IR 126 B4R D &5
W 98 2L« 53 395 TR0 B A A B 422 52 A A 1) A G £t B 2 83
AR Ay e BRE % B 20 . 235 i e 2 0 A PR U (1) B3 AR
A e R 12 18] 11 PRAE AR B AH 5C 12 W 25 SR 45 A 45
TR WARAE™ 5 (2) H8 I A B VSR 2 35 (3) JR
AARBE L WA 12 32 Hofh 45 W 9 A SCIR 97 7 &5 (o)
Tt AR JG A AEB ] =3 A~ H 5 (5) BE R PR . 7T
e A AR F 5T 58 BAH 5 R A 0 5T T AE . B 2 09T 4
HEBR AR AE - (1) A I Tl 38 48 AR S0 M i gg 20 5 (2)
B I ™ FC G I A8 AR OGP BAFE AR ™ e B M D fE
PRI (ORI RS IERI ., RFE
XiF 435 g e 4 SR R TIT 0] 1 AR A BE T M A TR AR IR
BEREHREE RGN RS WH, Hh 2R R
MEHEMNAREREBRH . KRKERREBNEZNA
RE R A, W2 5L 4 00 R 5 0 45 M 1L AR i
R R L (BMD %5 L3 22 R B RS 1T B L (P>
0.05), i3k 1,

1.2 ik

1.2.1 Ifil{% miR-139-3p Ml miR-377-3p & I J7 ¥



EfriEF2E 202351 HF 4 %% 2 Int ] Lab Med, January 2023, Vol. 44,No. 2 ¢« 131 -

BT Z K& 25 18 & ki 8 mL, >R A0 AL (5
HI1850R, M ¥ & BRI % A FR A "D LA 3 000 r/min
TTES D HAE  Z 05 B LIS W, R 98O 1 3R A Tl 4
S (qRT-PCR) Jy 35 X & 44 1L ¥ miR-139-3p Fl
miR-377-3p # 17 K M, >k I Trizol ¥ £ B il 7 &
RNA, K% gRT-PCR % (MA-6000, % Fg Kk 3¢ [ £ A
FBRZS FD X} miR-139-3p 1 miR-377-3p #EATH" 44,
ZJELh U6 NS 27 X miR-139-3p Al
miR-377-3p FHXFRIBAKF AT . B X A5 T 94
A5 T 95 8 35 R IF R U7 TAE , BRI A fG R W i
FPAE AR 2 B A DT R B I I R H

®1 FEBE—MARBBEESI (%) ()]

PR AR BMI
415 n .
Fil 4 [€D) (kg/m*)
ZElpidl 1260 71(56.35)  55(43.65)  56.3747.19  23.41+2.57
fHEREXTIRAL 83 44(53.0D) 39(46.99)  55.7246.82  24.0542.32
o/ xXF 0. 225 0.653 1.830
P 0. 635 0.515 0. 069

1.2.2 JHiBEw R BRI vk AR S5 e Al
R ARG B — UCHE 3 R AR A R X R 2 B AR K
FEMEREA, X SRR A T T A7 40 B 1 16SrRNA 1
V4~V5 X33t Hlumina MiSeq & 38 & )7 & #E17
DNA W7 o X i 38 58 R %) 53 A S = B2 3647 53 Br s [ Bsp
A3 Hr, it qRT-PCR B #EAT 2 B A . P4
rh A A A TR AR DL R SR 2E 4 R 16STRNA K 5
DUECER) X E (B R 2R
1.3 SEif2FAb 3 SR SPSS26. 0 #AF k418831 2%
AI AP IEZAS A I BORSR & +s RoR 410
PN X o A G s SR G A e
7 21 1) ECHE X R X K 5. R Spearman
Pearson #H ¢ R 06 Il 7 miR-139-3p Al miR-377-3p £
TR IRV K i T TR A A8 Ak 5 88 3 i PR BRRR I 0 A2 A
BT R R, P<<0.05 BRZHAGIH¥E X,
2 & £
2.1 XFEEW A I3 miR-139-3p Ml miR-377-3p A £
KK 450 9 4 I T miR-139-3p Ml miR-377-3p
BRI R S RIA, ZER AR E LY
P<C0.05 . W% 2,

x2 4 M 7F miR-139-3p A miR-377-3p Rik 7k

KEIFEE (2 +5)
20 5 n miR-139-3p miR-377-3p
i im A 126 3.4840.58 3.73+0.67
faEEXT R4l 83 1.5440. 21 2.0340.35
t 29. 067 21.522
P <£0. 001 <<0. 001

2.2 MECPARIEEREWNI 45 AT,

A5 BRI AT T 45 ik 359I T ft B X R K0 T T 4K
HEE T EEXN R, ZRAFIT¥E XL P<
0.05), L3 3,

2.3 ) AT I R s B AR AE B H 1M 7 miR-139-
3p 1 miR-377-3p RIKK MK R XA & HE AT
o1 AR BE TR A T 45 SR R 45 R 4 O TR
PR AW 9 B8 AL AR IS miR-139-3p Al miR-
3TT-3p RKIEKFHBERY L GEITFE X (P>
0.05); RAER KR AL/ A6 I IR 20 B3 4 F 11 i
i miR-139-3p Al miR-377-3p B E K ¥ # /5
S R AT T ~ T W B R0 8w Rk, 2
S Gt E (P <<0.05), L3 4,

*3 TEAMEBEBRSERIM(LeN/g,x+s)

215 n WA UL T K FF

fREXT IR 83 — 9.31%1.12 5.9520. 84

25 1 9 4 126 ARHI 7.614+1.06" 7.6841.54"
N 6.234+1.14"7 8.824+1.66"7

W R S IRA A, P<<0.05;7 #oR S ARAEHIEL, P<

x4 £ B7 9% A AN [ it PR 9 TR 4 AiE & I 7 miR-139-3p A
miR-377-3p RIEKFEHKX R (x +5)

I PR BRAFAE n miR-139-3p miR-377-3p
)
5 71 3.5540.61 3.8140.74
% 55 3.3940.54 3.6540. 68
t 1.534 1. 480
P 0.128 0. 141
AR
=60 % 60 3.49+0.58 3.83+0.72
<60 % 66 3.47+0.52 3.66+0.63
¢ 0. 204 1.413
P 0. 839 0.160
Jifr g oL
i 58 3.5540.57 3.8140.71
SmaE 68 3.42+0.48 3.6840. 66
¢ 1.389 1.065
P 0.167 0. 289
I R 43 491
I~1# 52 2.94+0.43 2.53+0.51
1l #A 74 3.8640.72 4.5940.75
¢ —8.234 —17.199
P <<0. 001 <<0. 001
AR
%531k 69 4.2940. 84 4.6040.72
sl 57 2.810.53 3.03+0.58
¢ 11.536 13. 281
P <<0. 001 <<0. 001




E¥7F 20234 1 A% 44 %% 2 1Int ] Lab Med,January 2023, Vol. 44,No. 2

132 E PR 6
Lo 1 45 17 2 40 R (B I PR 9 2 R 4E &% 17 miR-139-3p 0
miR-377-3p RIEKFEWER (z+5)

6 A BARAE miR-139-3p miR-377-3p

H 77 4.0940.77 4.4240.72

¥ 49 2.5240.48 2.6740.49

¢ 12.771 14,943

P <20. 001 <20. 001

2.4 I3 miR-139-3p.miR-377-3p #ik /K ¥ 5455
P PR R ARAE (A O M &5 8 B 7 miR-
139-3p.miR-377-3p F ik K F 5l K43 W1 . & kK % #
BIROE AR OC, 5 m K 43 A6 R R B A OC (B P <
0.05), W& 5,

x5 ZRFEEE miR-139-3p.miR-377-3p RixKTLEE
S ERSUEE.EXEFBNEXNE
B I R 531 SRR R
EELS
r P r P r P
miR-139-3p 0.621 <<0.001  —0.604 <C0.001  0.627 <<0.001
miR-377-3p 0.633 <<0.001  —0.615 <C0.001  0.648 <0.001

2.5 XMHWAFERERIGENEEHEREEL &2
RIEFGHE B H WA AR R E K BB AN B
1% R W FF T ki e R &2 e B8 20 A b I i o, 2
S G FE X (P<0.05), L% 6,

*6 AEELEBELEEHEFEHBRITLL
(LgN/g,x*5)
2591 n XL AT B KIGF B
HRFRAH 17 5.6140.85 8.94+1.71
REREEHH 49 7.144+1.17 7.48+1.03
L —7.916 5.383
P <0. 001 <0. 001

2.6 JrHrifiiE miR-139-3p.miR-377-3p 5 45 iz i &
K5 FF TR0 XL R TR B A A G T miR-
139-3p.miR-377-3p 5 45 i Jiw £ KW A P B0 22 1E
AH G o b A R I 3 A 5 00T A B 48 5 R DG (B
P<C0.05), WK 1~4,

14 r=0. 764
b P<0. 001
EMO-
|
#® 8+
i
& 7
.K

6 T T 1

0 2 4 6
miR-139-3p

E 1 miR-139-3p S XKFFHH =M HE X

-
|

s r=0. 770
® - P<0. 001
% 10 »
=
Pl
#® 8-
1|
i 7
K
[ T T 1
0 2 4 6
miR-377-3p
2 miR-377-3p S X AT HBERHEXE
7 r=—0. 669
;" P<<0. 001
o 8-
=
K
#® 6
1|
& 5
=3
4 1 1 1
0 2 4 6
miR-139-3p
& 3 miR-139-3p 5 XS T E 2 B X%
9_
o~ r=—0. 648
2 g el P<0. 001
:l/ . .
R
K 6
{®
& 5
=3
4 1 1 1
0 2 4 6
miR-377-3p
4 miR-377-3p EMEFEHERE X
3 it i

Il PR Hf LT AR D) B #8 Bk Ak 97 45 B TR T 45 W o
R T 5 MR OR R R AR R T AR I T 4
Jofs B — T A TR O 2 0 2 IR TR ACR B
FRAL, T BRI S W R E RS B MR &
SE R T NS TSR AP €y R
7R WA T R MG g R L A K £ miR-
NAHSS T4kt S kR, A H5/HT
T2 Wt 45 W 98 A B A2 W I R A (3 A5 R F 9K

ARBEFELE R W 5 Al FE e B L 55 i A
I3 miR-139-3p Ml miR-377-3p 23k 7K F & % 18
B 5 50 3K, G PR A [R5 34 43 391 | o8 0 A 7
FATR) 5 % 56 B I O 1 B 3% 1M 7 miR-139-3p #l
miR-377-3p 2 AR KKK &t WA 4 #7 oR
M7 miR-139-3p.miR-377-3p & ik 7K F 5 It JK 43 14 .
SRR I 5L TE A OG5 I IR 43 A B2 B 5 R O, 42
/NI miR-139-3p Al miR-377-3p Xt 4% 1 Ji 58 3 9
THRERE REBZNAERDRR, RN,
miR-139-3p.miR-377-3p & 5 T #k L 45 19 & JE 5 #%
B HAE AR /NN B i 38 41 4 b ekt L b LR



EfriEF2E 202351 HF 4 %% 2 Int ] Lab Med, January 2023, Vol. 44,No. 2 « 133 -

A RE SR 45 i R A TP 2 B Sy s A 0TI AR R 1 R
T B T, A2 DL A G T 988 5 o, JHG TG 5 7E 4 2
g e 22 1 B A R g Rk R T B miRNA, I X HL
A Hh A BB B P TR A miRNA 2k K e 2140
4 (75 A8 3 LA Y LA D8 3 Y Y miRNA 3%
KK S8 TE 3 R 52 I % miR-139-3p., miR-
377-3p 5N G5 I I o 17 A 9 UIAE OC , T T A
10 8 B IR MR A — R R B IR T S P R A i X 9k
B 25 e 4 2L 1) 32 Vi R g o 0 AR 5 3 9 0 R e IR
SR30 T R 37 O A e R A

T3 A WS EE 0 o NS N B TR R RS S kL
f BRI AT R S i, M ML FIEH S RET . B
TE T TR T Ak S bR S O A 0 N R S B SR A I
AR IR R R WEEENE.EA
TR TE AR 10 A 55 TR A AR ol 2 ML AR Ak I e L 3
REFT ARAMEL A G EEFREEAL. 5% W
AR 2 07 5 N R 2 A IR B 5 RE B R, i
IR AT RAE U HREF AR T 584 BEAR N
IO7 FH 22 F e B8 24 0 20 A7 5 BTG 7 Bl o] R A LA
i 3 P E H SO W R R T 24 TR B At A T B
iR S EOR G BRSO ARG R
T B R R G0 R PR BE 5T 7 3 AR I B 2 SOk
B Halfe R EREE K EEFEHN AR H
g3 45 S 2 W] 5 f B X HR 4L A LE L W 3l B BER S E RS
A . 45 1 R 0 B TR s ML 2 4 B
A IR (H A 2008 5 205 SR ¥ 08 s g 8 A B 5 0 9% A 3K
TH A E W i R s A 1Y = AE RN W M B S 1 AR b & 4
HETAEA L2 20 % B 5 R S A0 R L
TE 2 TR i R s 4 S 5 18 W A TR
Az B ZR G A B0 M A B i B T O
BRI,

AW ST X U7 miR-139-3p. miR-377-3p #
TR IR B i T8 T AR S 19 5% i ML 1A TR 4 BT
55 5L 7R WO ILEE bR 5 1 3 TR AR A S UTAE G . VIR-
TUE %" B 58 B8 5 4r miRNA 5 fig i 5 #1R &
LT B BEA 55 5K 1 I S5 B I S, B X &
g AR A AR I BB 3 I P 25 A TR T Bl 3 i G 2 I 5 B
TIRE G A R L 4 i R R TR R SO GE
i A2 R AE — 2 R BE B AT R T ALK N miRNA A 7K
S T 3 — HILAAR B L 6t i T 766 6 I s T A 1 R TE LA
AR, #2987 miRNA 7] 2038 7 18 B RRIR S L X
I T HIE 52 T miR-139-3p. miR-377-3p 7E i 18 @i
FERE e .

45 iz i HE B AR W B0 P T R AR RR S L R S
J 38 B R PR A 25 AL R B AR 17 miR-139-3p . miR-
377-3p FIK K- Kb 45 i i 28 35 I R 43 3 i gee 43 Ak K
R B S VIR 56, 1 iR TSRS B 1 3k 5 g

HROR S Z B WA — & B &R 48 28 0 %2 1fl 3 miR-
139-3p.miR-377-3p XM &M B & R I2I1A P52 H A
I7 O R HA — 2 B AE T, R T — 5 R B
B%,

2% 3k

[1] NFONSAM V N,JECIUS H,CHEN D,et al. Increasing
increasing incidence of colon cancer in the young: assess-
ing the tumor biology[J].J Am Coll Surg,2019,229(1) .
79-90.

(2] JREEAK DU MEHk, 2. 45 i IR & A B0 5 B IR 28 5 iy
PVIRRT B R e i A DG E R M L)) B AE B2
2019,19(22) :4278-4282.

(3] B PhoisK . ok i, 2. W BHA 5 K W45 g i 4 2 A
7 % o B AR N T A AR LT . b A IR B R g 2
Z435,2020,30(21) :3242-3246.

[4] TILG H,ADOLPH T E,GERNER R R,et al. The intes-
tinal microbiota in colorectal cancer [ ] ]. Cancer Cell,
2018,33(6) :954-964.

[5] VYCHYTILOVA-FALTEJSKOVA P,RADOVA L,SA-
CHLOVA M,et al. Serum-based microRNA signatures in
early diagnosis and prognosis prediction of colon cancer
[J]. Carcinogenesis,2016,37(10) : 941-950.

(6] AEFFH, B R IF, RN, b 5P o0 590 41 20D miR-21-
5p miR-29-3p.miR-139-5p ik LML K 7 L[], Ih R =
2,2017,57(22) :65-67.

(71 B9 e RZHE. KEEE S RNAs XIST @i 2 /) miR-
377-3 p AT RE AN MG T P T R AL LT ] o E e A
Z,2019,39(18) :4555-4559.

[8] e NRILMEEX PABBEE R SEBEYE R, h4E
BE 2 2 M 24 0 2. vh [ 45 A 88 1297 A (2020 4 JD
(1. w2 SRR K5 2020,40(6) :601-625.

[9] MODY K,BEKAII-SAAB T. Clinical trials and progress
in metastatic colon cancer[]J]. Surg Oncol Clin N Am,
2018,27(2) :349-365.

[10] SHOAIB A, TABISH M, ALI S, et al. Dietary phyto-
chemicals in cancer signalling pathways: role of miRNA
targeting[ J]. Curr Med Chem,2021,28(39) :8036-8067.

[11] SUN C, LI S,ZHANG F, et al. Long non-coding RNA
NEAT1 promotes non-small cell lung cancer progression
through regulation of miR-377-3p-E2F3 pathway[J]. On-
cotarget,2016,7(32):51784-51814.

[12]1 XU Y J, YU H,LIU G X. Hsa_circ_0031288/hsa-miR-
139-3p/Bel-6 regulatory feedback circuit influences the
invasion and migration of cervical cancer Hela cells[J]. ]
Cell Biochem,2020,121(10) :4251-4260.

[13] NAM R K,BENATAR T,AMEMIYA Y.et al. Mir-139
regulates autophagy in prostate cancer cells through bec-
lin-1 and mTOR signaling proteins[J]. Anticancer Res,
2020,40(12) :6649-6663.

(147 550, SR B0, £ KM, 55, 45 1 B 98 1835 7 E
R A 22 5 43 A (0] b o AF 58 5 I R L 2021, 33 (2)
81-86. CF#EHS 139 5O



EfriEF2E 202351 HF 4 %% 2 Int ] Lab Med, January 2023, Vol. 44,No. 2

+ 139 -

26.

[3] MOZAFFARIAN D, BENJAMIN E J, GO A S, et al.
Heart disease and stroke statistics: 2016 update[]J]. Cir-
culation,2016,133(4) :38-36

(4] AR B, bk I, 5. SIE WY B IO S0 iR 300 Dt i A T 22
ATERBETE IR, [H PR 1L 5 2 35, 2018, 41(2) : 143~
148.

[5] hARBE 20 MU R o 7 & A FRE 1RO 20 12 W AR
JPREULLT ). AR I 45 4% 0 . 2000, 28 (6) : 84-86.

(6] WA, i e, 3 Jy 2k, 26 v B0 480 i 5 201607 1.
AR 2R 2%, 2017.32(6) :521-530.

(7] B fhodd, B 5. ARk IM] dbat AR A
fi#k,2018:213-234.

(8] HZKH B4 H 5. thEHGIEZ Wibr e[ M. Jb gt v [
P2 245 BHE S A, 20120 29.

(9] =Rte, . PENFEIMI Jbat, i b B 25 i
#1,2021:110-117.

L10] B , B, 7 512 B 56 0 b B2 TR 2 2 A5 AL 0 A
00, IR BE 2435, 2011,30(4) :227-229.

[11] Hegidl, Bfpac, 30 AL, B T SCHk i85 .0 e b B IR B
kS A AR AR BT FE L) ). P BE SOk 24, 2012, 53 (1) 2 35+
35.

(127 B30 BRsr il IR 58, 55, 44 8 T BRI YT i 0 B2 R IE Y
(75 AL B o A (D] b P BE 20AE . 2014, 23 (10)
1863-1865.

[13] KOLLER A, SZENASI A,DOMYEI G, et al. Coronary
microvasculat and cardiac dysfunction due to homocys-
teine pathometabolism;a complex therapeutic design[J].
Curr Pharm Des,2018,24(25):2911-2929.

(14] F5E & v [ B P b 2R M AE 5 M i 45 95 9 AH OC BF 5%
JELI]. BEAE 3R 550, 2019,32(7) 1 968-969.

[15] & e i . Thva S, 3 20K, 45 L 107 R 20 2 bt 20 iR K 5 7

AR R OC R [T, v S 45 A 0 i Il B 9 4k 7R, 2021,
19(7):1230-1232

[16] 52 WA , B 5 o, S5 ML, 458 S T) AT 8 B S £kt e A A il 5%
[ 784 > Bt R i K SE R TC LT ). o o B AR B 2% AL 2010,
26(11):2226-2228.

[17] GUO Y M,MA L,PAN G T,et al. Relationship between
homocysteine levels in patients with acute ischemic stroke
and discharged outcome[]J]. ] Mode Laborat Med, 2016,
31(5):23-26,29.

[18] GAIKV A D, NILESH W. Mass spectrometry evidence
for formation ov estrogen-homocysteine conjuggates. Es-
trogens can regulate homocysteine levels[]J]. Free Radical
Biol Med,2013,65:1447-1454.

[19] ZHANG Y,HE Y,ZONG Y,et al. 17p-estradiol attenu-
ates homocysteine-induced oxidative stress and inflamma-
tory response as well as MAPKs cascade via activating
PI3-K/Akt signal transduction pathway in Raw 264. 7
cell[J]. Acta Biochim Biophys Sin,2015,47(2) :65-72.

(207 ARAEA , BRI I . 6 580 Co 1 358 BELIEE | 926 BEL /O Bk TE 55 W0 FY
DU TR O J A RE P C67TT £ A AR L E SR L) ). e
RBF5 .2017,49(8) :19-21.

[21] BAZI5 30 SN, e, 55 7 HY ik DU A0 TR 3 Ji il ik [ &2
A R H G 1 06 & L 1. I B gt 1% 2% 4% 2, 2007, 30
(1) :39-44.

[22] TA AR &7 3, WKL 5. = rg 48 DU 2 1 3 2 Y &
I P I DT D R IR LR I i PR 22 2 1 A A B
FELI]. BB 2 235, 2013, 23(5) :46-50.

(23] WF.HEZ. TH LM MTHFR fl MTRR 2K 2 254
e 1] BB % ,2015,45(4) : 253-256.

(W fe H #1:2022-06-15 &1 H #1.2022-09-20)

(355 133 1O

[15] s ZHe, MFE, w2, 48 T Hix 2wl EARE
A7 I R AE VTR e W 38 VR RE RS2 e [T, BAR I Ak KA
AZYY.2020,25(6) :768-771.

[16] ERYTAL, S ARAE X0 0 55 i B 3 0 &5 W i R ) 2 100 i
Ja R AU 52 [T, B bR AR 22 22 . 2021,48(5)
351-355.

(17] ZEFHR, RAR, BN, S im B EBEREE T ARG G
TETE IR O S BT W T R 7 B ST L. ) me DS R
SR (BE 2R .2021,18(2) : 72-75.

(18] HEIHER, #hER, ok, &5, B F .o Bl E N & AR e
FARMAL IR fa b R - (1], P4 B IS B 2e ik,
2022,25(3) :242-249.

[19] ZElCC, B R, TS, 5. 2550 B8 i W R iy

I RWFFELT ] b i A 2527 25 3, 2017, 29.(1) : 62-65.

[20] VIRTUE A T.MCCRIGHT S J, WRIGHT J M. et al.
The gut microbiota regulates white adipose tissue inflam-
mation and obesity via a family of microRNAs[J]. Sci
Transl Med,2019,11(496) :eaav1892.

[21] sk F w3k H e, 2R3, 55, 455 0 A 78 miRNA £k
B RS EERER P SCHRAELT ] E A e 2 3
2022,34(1) :46-51.

(227 g5t 8t . 3R R 1. AT RL T 4 A= TR0 25 1 1 s A6 25 1Rl R 393
B3 K R R I 2 R 0 1R LT b I B e A
#,2021,41(7) :18-20.

(W fs B #1.2022-02-12 &8 B #1.2022-09-11)



