2023 42 H4 43 B4 2 ) WM E P E K F F R
Feb. 2023 Vol. 43 No. 2 Journal of Hunan University of Chinese Medicine 197

4

W -
ARSI R, %,

.
~

=

SPEfE, T M U AR/ BRI L IR SR T AZ BRI T P R 2K SR SRR, 2023, 43(2): 197-202.

Wit B2 20T B ARG/ BB A B fi SR i 52 1Y 52

hezi

HRE N FXFELRTE,E T
LAE R F RS R IINES B b BE KGR R TR BRI 5180005 2.3 b4 55 /N N R B Be 3% 4hE Tk A% E 050011

(ME) B #F 5 H A % 3P B 4% 7 (spontaneous abortion, SA)3h 44 & i % o8, N 4 5 Wit % 98 3 8y A 48 7T E & xF SA
B R ALE . FTE HHEME CBA/J N 54 BALB/e NE AR X BEST EHEIREA , hEF 4,6 R4kt CBAJ DR 5 4
PE DBA2 /N Al L SA A 24 ROSA B AUN R ERA A A 4 M8 B A ROk ER K R L B EME R4, BN
6 R, %1 KA HEFEABTS mg(kg-d)] KK B E % 41300 me/(kg-d)]. & i JZ 4% % 41[600 mg/(kg-d)|FF 4 F |, iE % 41,
HALAEE SRR, kM, & 14X, RIALTANR, IHEZ R % % ELISA 3 0 o /N B k8 28 78 B F o (tumor
necrosis factor—o, TNF-a) | 1 40 i /> % —10 (interleukin—10, IL-10) -y-F 3t % (interferon—y, IFN—y) # = # (estradiol, E2) . % &
(progesterone, P)#7 AT ;i & 41 i K 43 4 B i CD3-CDS6+CD16+ 8 % 4 15 (natural killer, NK) %1 #1 .CD19+CD5+B #3 #1 .CD4+T
i CDS+T 40 th s HE & VR F o 4l S 45 My, R 5 E% 4 b A 4% 7 % & TNF-o IFN—y ACF 75 (P<0.01),
4k A i CD3-CD56+CD16+NK % i .CD19+CD5+B % i CD4+T 48 Jit t. 7] 7+ & (P<0.01);1L-10 E2 P A& FF8 CD8+T 4 Jig k. (7 T %
(P<O01); FEHEAAEMER, BE B EH M hEHBRD, GEAA R 0B2WA KOREREFA HREMLFA
i 77 & B TNF-o JFN=y K F T 1% (P<0.01), 4 & i CD3-CD56+CD16+NK %1 1 .CD19+CD5+B 47 i \CDA+T %8 L th 7] T 15 (P<0.01),
IL-10.E2 P & FAn CD8+T 47 Jig th ] £ FH(P<O.01); (R AR % Z 4 M E R F 2 5 A L E A, & B B, 4
LB KRR RS, 5 R 2B A KR R R R E MR R AL R K IL-10.P K P B A E (P<
0.01),CD8+T 41 fi A & FE 1K (P<0.01); FE M RA L E MM EA MR = H RV EWN I W ERERD , FHIL BMAZEHEFESA Y
BER 4 9% PR RSB AL R A T A 59 NK 8 T 4808 B 4 i & Th1/Th2 % B 7 %,
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Effects of quercetin on maternal-fetal immune tolerance in the spontaneous abortion mouse model
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(Abstract] Objective To study the effects of quercetin on spontaneous abortion (SA) animal model, and to further study the
immune mechanism of quercetin on SA from the perspective of immune tolerance regulation. Methods Female CBA/J and male
BALB/c mice were co—mated to establish the normal group with 6 mice, and female CBA/] mice were co—mated with male DBA/2

mice to establish SA model. Twenty—four SA model mice were randomly divided into normal group, model group, dydrogesterone
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group, low—concentration quercetin group, and high—concentration quercetin group, with 6 mice in each group. The mice in the
dydrogesterone group were given intragastric administration of dydrogesterone with a dose of 3.75 mg/(kg-d), the mice in the low—
concentration quercetin group and the high—concentration quercetin group were respectively given intragastric administration of
quercetin with a dose of 300 mg/kg-d) and 600 mg/kg-d), the mice in the normal group and the model group were intragastrically
administered an equal volume of cosolvent, once a day. On the 14th day, the mice were sacrificed by cervical dislocation to
calculate the abortion rate of pregnant mice; ELISA method was used to detect the concentration of tumor necrosis factor-a (TNF-
o), interleukin—-10 (IL-10), gamma—interferon (IFN—y), estradiol (E2) and progesterone (P) in serum of mice; flow cytometry was taken
to detect the proportion of peripheral blood CD3-CD56+CD16+natural killer (NK) cells, CD19+CD5+4B cells, CD4+T cells and CD8+T
cells; the structure of uterine decidua was observed by HE staining. Results Compared with the normal group, in the model group,
the abortion rate, the concentration of TNF-a, I[FN—y, and the proportion of peripheral blood NK cells, CD19+CD5+B cells, CD4+T
cells increased (P<0.01); the concentration of 1L-10, E2, P and the proportion of CD8+T cells were reduced (P<0.01); the model
group was characterized by the structurely disordered uterine decidua, increased cytoplasmic vacuoles, and less blood vessels.
Compared with the model group, the abortion rate, the concentration of TNF-a and IFN—y, the proportion of peripheral blood CD3-
CD56+CD16+NK cells, CD19+CD5+4B cells, and CD4+T cells in the dydrogesterone group, low—concentration quercetin group and
high—concentration quercetin group were reduced (P<0.01), while the concentration of IL-10, E2, P and the proportion of CD8+T
cells increased (P<0.01); in the low—concentration quercetin group and high—concentration quercetin group, the structure of uterine
decidua was clear, the number of blood vessels increased, the interstitial edema and the cytoplasmic vacuoles were reduced.
Compared with the dydrogesterone group, in the low—concentration quercetin group and the high—concentration quercetin group, the
abortion rate and the concentration of 1L.-10 and P were significantly higher (P<0.01), CD8+T cells decreased significantly (P<0.01),
the structure of uterine decidua was slightly disordered, the cytoplasmic vacuoles increased slightly, and the number of blood
vessels was reduced. Conclusion Quercetin can reduce the abortion rate and improve the structure of uterine decidua of SA animal
model, which may be related to regulating the balance of NK cells, T cells, B cells and Th1/Th2 cytokines.

(Keywords) quercetin; spontaneous abortion; immune tolerance; mice; natural killer cell; Th1/Th2 cytokine
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fit e % (& E Sigma A R b 117-39-5) ;%
Jt & Frid - Bt /N Bl CD56.CD16.CD19 .CD5 .CD4
CD8 .CD3 % YL 4 (3% [H Ebioscience 2w , it 5 .
21-0125-62.24-0175-61.06-0028 13 .58 -0164 —
21.21-0125-62,12-0040-68 ,12-0102-18) ; /IN KL fif
I8 YR BB A F —a (tumor  necrosis factor—-a, TNF-a) |
1 21 i 4 Z -10 (interleukin-10, TT-10) y—T4EZ (inter-
feron—y, TFN—y) (G52 U IEAIA ] 4L .BBMS7262 |
MS7267 \MS5424); #fi — B (estradiol, E2) %2 (pro
gesterone, P)ELISA {7 & ( LG22 T AEYARAFA,
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it A% (92 Thermo 22w, %1% : Multiskan FC);
i 240 LAY (35 BD A ), 5 . FACSCanto 11 );
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SPF ZifEtE CBA/J /IR 60 HHEME BALB/c /)N
B4 H Mt DBA2 /NEL 4 K 6~8 i S
KRB LR G, PR S  SCXK (H)2022-
0063, 47 /N BRI 1 75 T RN K2 52 56 sh i ho 36
BB . (242) °C,AHXT IR :45%+5% , 5 H oG R
() AN R [ 4% 412 h, A SRR KB,
WENCPER SR 1A L A BRI AT G TR R 2 S 5 B
PR 38 2 b1 o3t o 2 B A 4L . 2020-088,
2.2 REAVE ST o3 2H K T B

2:1 ool i EME CBA/S 5 e BALB/e /) BL&
98 28 e g S IE B AR IR /N BB S IE R AL, 3k 6
2:1 LB HEPE CBA/) /NELS HEME DBAZ2 /NRUA
ZEWCHENT SA /N BUBE RIS RS s B AR 3 ff o hy U B 55
0 K B SA /NERBERIBA ML 73 A ARV | b Jee 22 T 20
TR LA e R A vk M Al gl e ., B
ANEUAT SRR IE R F s 10 sk AR IR 5 0 K Ay i
] . ANAEURSS O KT 46 #E H AR mi i ge JLml,
R B2 i R 3R 2 v ol B A B 3R Ay ) v A
#300.600 mg/(kg-d) (0.5% 5 B R £F 4k K 115
V), b 2 i 2 E O E 22 B 3.75 me/(kg-d)
(0.5%% W R 21 4 R 407 WOV i ), 1E 5 4 B B A 2
VEHSRBUY 0.5% R PR X MBI, B
J 1R 14 RASESY)
2.3 KR bR Tk
231 WG BEEIEE 14 KERIShY, B
TR IR IG I 7 O, LU IR AR B S 4 /s i 4
R R (7 Ty R TR 1 O TR /N g <
T =T R G R (7 R i B+ 1E R G ) x
10099,
232 IMLVEAARARKEIN  ERERECML , B T -4 CUKAH
# & 20 min, ¥ ,3500 r/min, &L 10 min, & O
A2 10 em, WUR IMTE AR ELISA 350 & i B 5 #2
VEAS I L3 P IFN—y . IL-10 ' TNF-o \E2 P /K-,
2.3.3  4hE I CD3-CD56+CD16+NK 4 fiii .CD19+

CD5+B 4 fits .CD4+41 il .CD8+T £ Jig b A i
/N BN I, FH bk 2 23 288 V4 A/ JR] B A 4t
AR 0 2 HE 75 28, 43 i A i A G AR
i 24U I CD3-CD56+CD16+NK 4iiffl .CD19+
CD5+B 4fifitl .CD4+T 4 s f1 CD8+T 41 fitg [ 45
234 FEBIE HE Qe e B A 2 4%
Z R 1 5 1k A AN TRV B 1) SRR B K A B A
PR B HE S et ol AU T AR 0
L 2L L
24 Gtk

Kot I SPSS 22.0 #AF 434, i i BB “xts”
A Fon, BERE B IES M Jr 2257 i 2 A A
KT 2200, ATl R E S R 22 R 5 £ 41
Foi R A S G5 . L P<0.05 N 22 Rl Siiter
3 &R
3.1 BH/NRG” R K

SRR A R BRI T (P<0.01) 55
BREADZE A, v v FEA Bz R 4 ot ot 24 T £ 3 7 R o
i (P<0.05) ; 55 i Ji 2 i 21 LU A, 06 o B2 e R 41
o VR LA B 2R AL A T (P<0.01) . TR 1,

F1 FANMNRRFTELER (xss)

415 n W%
IEHH 6 7.71+3.12
R 6 43.43+3.18%

TR B 1 R 4l 6 40.12+2.32"¢
1o VIR EE A B2 2 A 6 35.57+4.53s8
i JiE 2 i 4 6 21.4242 24"

5 IR AL, *P<0.01; 5 R 4T F A, #P<0.05, %% P<0.01; 5
i S 2 T 4 R, S4P<0.01

3.2 A4 /N TR IR A 4 B L A

5 IE R AL LB, B A (1) R W 2 2 25 0 3R
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R i Bz 3R v R A 3R A b S 2 T 21 T
58 2 45 g T T a5 3 o 2 K
> MK A AR 5 b A 2 LA, e AR
Y LG5 F R B KL, I s A A e a4 A
W, LA L,
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3.3 A4/ IFN—y IL-10  TNF-o 7K b5

SIEH 4 e AR R4 IFN—y  TNF—a 7K - B
TR TIL-10 K7 B 8 BEAIK (P<0.01) 5 SR 4
AR B A R 3R A v A B R FE AL i 2 I 4
1 TL-10 B & 7+ (P<0.01) ,IFN—vy . TNF—o ¥ Ji B
BRI (P<0.01) 5 55 1 Je 2 i 26 BU A, AR vie B2 A 1 3%
2 v M B A TL-10 /K7 B S 7 (P<0.01)
IR 2,

x£2 BAMNRIMFE IFN—y IL-10 . TNF-a 7K F L8 (x5 )

ik n IFN-y/(pgmL)  I1L-10/(pg/mL)  TNF-o/(pg/mL)
EH 6 3867+551  32533x18.58 55.56+2.65
ESE 6 8333:321%  68.21+1.36" 141.2424.58"

MBI 2240 6 45.33+5.86%%  180.67+11.92%+%  113,67+6.66™*
FREME R 6 40.0127.81%%  246.10£9.54"#8¢ 89 124D D3k
WEZEE 6 47.12+7.81%%  137.32+11.24%0% 92 6824.04%*
T HIER 4 IE,"P<0.01; SR 2 L3, +#P<0.01 5 5 b i 2 7 41
L, $$P<0.01 ,

3.4 FUU/NRIMTE E2.P AKF R

SIEH A A B E2 P /KB R R (P<
0.01); SHIAZH Lo, AR vk BE i Bz 3R 20 | e ok B2 i 2
FA M A 4 E2 P KSF BB T (P<0.01) 3 5
b JiE 2 A 2 LA AR BE A B AL P OKCE ] R R
(P<0.01), FEILE 3,
3.5 A4/NEANE I CD3-CD56+CD16+NK 4 i
CD19+CD5+B 4l jfg .CD4+T 40 jd .CD8+T 4il Jfd Lt 451
XA

HIEH AL, #E R 4] CD3-CD56+CD16+NK
4 s .CD19+CD5+B 4l .CD4+T 4f g L 151 B & 7t

%w&m&ﬁéﬂ
B 1 SENRTFEBEARRFEEL(HE, x40)

e

x3 {HNRMF E2.PKFELR (3s)
415 n E2/(ng/L) P/(pmol/L)
EH 41 6 68.43+2.23 1452.21£72.54
K 6 16.24+1.65% 452.21223.21%
E G JE 2 % 41 6 30.1042.41 %% 721.59+52 578
R VIR LA 2 R A 6 4541375 956.24+45.98%%
i JiF 2 20 6 54.81+1.36%* 1098.24+42.12%53

T HIER A A, #P<0.01; SRR A H 4, #%P<0.01 ; 55 Hb it 22 i 41
I # ,%P<0.01

151 (P<0.01),CD8+T 4fi ffd ] i T [ (P<0.01) ; 5 AL
YL LA I B Bz R AL | e VR B B F AL b
fiil 21 CD3-CD56+CD16+NK 41 Jifi .CD19+CD5+B 4f
L CD4+T 4t Jfd ke 451 B & F % (P<0.01) ,CD8+T 4
JiLBH 2 TH 5 (P<0.01) ;5 1l Ji 2 i 21 b Az A1 v JEE At
Pz A R A R 3 41 CD8+T 41 g W 2 B 8% (P<
0.01) , 1% e £ it Jz £ 41 CD4+T 40 g W & 7 55 (P<
0.01), PEILFE 4,
4 Tig

SA JE A2 W YR 55 UL A 0T RE 2 — | AR
FER I, SA 5 BEG S G i 52 B4 B DA G T
B FRBE PR S i TR 0 AR 7 PR A v R S AR TR
E 5 G B VIAH DGR, A4 g BE T 5, AL Ui ™= )
SRR 5 O R R RS ALY, BRI g R G iR
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T8 3 XF b JE G A B B S T A B 5T, TRIPATHI A5 10
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F4 FHENMRINEM CD3-CD56+CD16+NK 4HBE .CD19+CD5+B 4 AE . CD4+T 28 A  CD8+T £ A bk 1 bk %k (s, %)

205 n CD3-CD56+CD16+NK 41l fitl CD19+CD5+B 4 Jifa CDA4+T 4 fi CD8+T 41 ity
I % 41 6 5.12+0.12 15.83+0.31 45.25+0.71 14.25+0.18
PR 21 6 8.32+0.21% 27.21+0.23% 56.42+0.21% 9.54+0.13%
IR A 1 3R 20 6 6.25+0.13%% 22.57+0.21% 49.82+0.51 %8 10.54+0.29%#88
e e JEE A B 3R 4 6 5.45+0.35%% 20.45+0.31%* 46.62+0.24%% 12,320,425 588
b it 22 i 21 6 5.1420.08%% 21.850.12%* 45.85+0.32% 14.92+0.62%%

TF 5 55 4L, "P<0.05,%P<0.01 ; 5B 2 L3, % P<0.01 5 5 1 i Z2 i 201 LL 35, “4P<0.01 .

S BB G 58 2 G0 IR i 9 TR A2 M 5 AS [R) 4 928 Al
L £ 25 Tl T 1 BILIR A G o SRAE S e 4 ML AE SA ke
F OCHEAEF  NK 406 T bk T 20 B B bk I 40 g 55 A
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T 94k B4 200 i, 5L 400 e I 2 A T e, 5 OE R )
W E A EL ,SA OB CDA+T 40 Bb 451 2 35 385
CD8-+T 2 iy L. f51) 58 28 B ALK, e % 4 L L 2% 1 2 Al ]
AEI & SA 1AM b 25 52 5 AT LAREAIR CD4+T 4/
CD8+T 41 i (1 L AF, e 3 £ A A R )t
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ThiE, 5 Th1/Th2 40 f8 1 F A 569, AHIEGE & 3, 45
I TNF—o IFN—vy 7K FF &, IL-10 7K SF F B,
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