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[Abstract] Objective To investigate the expression level and clinical significance of serum miR-21 and Pelil mRNA in
peripheral blood mononuclear cells (PBMC) of patients with autoimmune premature ovarian insufficiency (aPOI). Methods
A total of 26 patients untreated and initially diagnosed as autoimmune POI (aPOI group) and 30 healthy young females (control
group), visited during April 2018 to October 2019 in Zhujiang Hospital of Southern Medical University, were included in present
study. The general data of each subject were recorded. The expression levels of serum miR-21 and PBMC Pelil mRNA were detected
by qRT-PCR, and the serum sex hormone [estradiol (E,), follicle stimulating hormone (FSH), luteinizing hormone (LH)], anti-
Mullerian hormone (AMH), thyroid hormones and immune-related indicators were evaluated. Uterus and ovary index of all subjects
were assessed by ultrasonography. Results The expression levels of serum miR-21 and PBMC Pelil mRNA were significantly lower
in aPOI group than those in control group (0.60 + 0.14 vs. 1.01 + 0.07; 0.30 + 0.14 vs. 1.63 + 0.54, P<0.0S), and Pelil mRNA was
positively related with miR-21 (r=0.719, P<0.05). Compared with control group, aPOI group showed earlier menarche age, shorter
menstrual period, fewer gravidity and parity, less contents of E, and AMH, smaller uterus and ovaries; while longer menstrual cycle,
higher levels of FSH and LH, and the number of positive menopausal symptoms and immune indexes were significantly higher than
those in control group (P<0.05). MiR-21 and Pelil mRNA were positively related to E,, AMH, the size of uterus and ovarian volume,
respectively; and negatively related to FSH, LH, and the number of positive immune indexes. Conclusions The serum miR-21 is
positively related to the decreased expression level of PBMC Pelil in aPOI patients, and both miR-21 and Pelil might be involved in
the pathogenesis of aPO], therefore show some values for the auxiliary diagnosis of aPOI.
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AN, BTG . SR 2 i AE
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1.1 — PR BEHUE T ER RS IRV EBE2018
tF4H —20194F10 H RLIRYT BIWIL HaPOIRY &
26M1E JaPOIL, 3044 il L AR X IE4L . aPOI
BWikRE: RIEER <402, 4R L E TP
YRS 1L 77 S Ak A BP0 3 R (FSH) #>25 U/L, [F]
BHAEA S e M A (2) B B Ui BH T . X R
HNABRYE: 18~40% @ FFEFH LMk, HZ MM
B (28~35 d), H A3 KM E I 1 P33 [ B
(E,). FSH. ¥4 xR (LH) ] Rbt i ¥ M E
(AMH)/KFIEH , A SR sabritE. HEBRbrE
WA MR TTIRIT . RIEIMENEYT . INETF AR L
BOARTT S Lt WA AR FE S T R L
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SR DU — 0ot AR | (RS 5 (BMI) . P
Y. 2. AL, EAERER(EEH&E
AL L K. SkE . RIR. B R
TIARER | WS, 212 GE , I ie St
Ba) . 2R ASHIESE AR M B R R R F
11, CilAm T ER R BRI E B e B A 2 I 2
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1.2 SRR E KR aPOIAEZ KIS K . Xt
MRZHAE A 2553 RATAM R HR DK ZE ISR AL 5 BA LS miIZk
JEIML, 784 C451F 3000 r/min 010 min, 235 1ML
HIFT-20 CORAFA . ARIPBMC, i 11140
f 2L %% (W H Cedarlane, Ontario, Canada)$iHEFR
HETRFE R BRI ANIE, SRJ57E IR T 12 000 r/min 5.0
10min, 3% [¥E, PBSEEZ2K; St/ T
N MEZPBMCIH 4R K3k /1.

1.3 PR R ARPERE AR R 45 T R K
AH T8 A H R 7 B B R A R VT R B G 56 Bk 2R A 7 0
FEo PEIZE (B, FSH. LH)F ML &Gk ;

AMHE FHELISAVE KN 5 FHDR R ) fi [ 46 Ui = —
WL HIR IR R (FT,) . WS HUIR IR (FT,) . fEH
RARZR (TSH) PR AL R GTE R e debn [
FEPLIN PR (AoAb) . PLFE WALHLIK (EmAD)

PO BE IR LR (ACL) . LUK (ANA) . BT BUEE
DNA#L# (ds-DNA) . Hi# 22 btk (ACA) . Huss
BREHG(IgG) . KB HA(IgA) . RIEERE
M(IgM) . T EREE IE(IgE) . #MAC3(C3) . #MA
C4(C4) R HELISATEI 2 , IFic s PR bn i

1.4 EBAGAE FAMNEIMCRE Y H b R — 6 F
BATAEMAPIE B AR A, 0k TE RN, IS
KN N IREE . fifi F Acuson 128 XP107% {0, £
i 712 W1 (Mountain View, CA)Z3 51 & 5 9 14]
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1.5 LA #PCRAZM  #f Trizol(Invitrogen,

USA) 75N A LIS AR A L PBMCER AR, 2 HUERNA
2 g, A CDNAA A & (Promega, Madison,

USA) & i.cDNA, [l 7 miR-21 X PBMC Pelil mRNA
FE B MM 5K FH Cel-mirR-39 mimics. GAPDHAE K
WS SIS A YR A R 5 A AL,

2 FE5) 1321, {f FHABI PRISM® 7500)% 51 £ 2
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#1 qRT-PCREIYFHI

Tab.1 Primers used for gqRT-PCR
5149 51YF51(5-3")
N ACACTCCAGCTGGGTAGCTTATCA
miR-21( 1 357) GACTGA
. » CTCAACTGGTGTCGTGGAGTCGGC
miR-21 (T(ﬁ) AATTCAGTTGAGTCAACATC

Cel-mirR-39 mimics(_[-{i}) GACTTCATCACCGGGTGTAAATC
Cel-mirR-39 mimics( T i) TATCGTTGTTCTCCACTCCTTGAC

Pelil (_[ii7) TGGTCCCTATGTCCCTCTGT
Pelil (R i%) TGCGTACCATGAGGAAGTG
GAPDH( I"1i%) GGCCTCCAAGGAGTAAGAAA
GAPDH( i) GCCCCTCCTGTTATTATGG

1.6 SGiilepubH  RASPSS 22054 EAT 48145
Bro T TR DlassRoR, 76 E 25015 W PR 2 7]
LA SR T P Bk SE FEAS R 35 5 TH TR DL (%) R
AN, HECRORE B AR A IE S0 A R R R AR
SRR B (Mann-Whitney £ 50 ) 5 9925 5[] 9 4H
KMk HSpearman i & /34T, P<0.05h 2 R A Gi1t
2 2 R

2.1 — ORI EY PHAL4ERY . BMIZE R LG
SR, SXFIRA R, aPOTZL W) I 4E i
SR, R, PP, T H &I K,
FARHIER H BT 2, 2R ASIT¥E X
(P<0.05, #2)

R PO R

Tab.2 General characteristics and menstrual condition of

patients in both groups

o aPOI4] Xof HE 4
FEbR (n=26) (n=30) t/Z P
A4 (%, xts) 3092 +721 31.43+4.73 -0.308 0.759

BMI(kg/m’, xs)
PITNAENE (%, xs)
2:1](d, x+s)

20.83 £2.54 19.82+1.68 1.729 0.091
13.77 £0.90 14.62 +1.33 -2.405 0.016
396 +£1.64 550+1.20 -3.525 <0.001

A&, x+s) 2.54+1.17 1.00+0.00 5980 <0.001
AT IHE AR BE 2 () 5 1 6.246 <0.001
ZER(IK) 0 2 -5.152 <0.001
TER(K) 0 1 -4.159 <0.001

BML /R F5 4L

2.2 MR RIERIRILEE aPOIZLE,. AMH/KY-
A T B8 41 (P<0.05), FSH. LH. %5 4xH
PR T R 4H (P<0.05), {HHUR IR Shfgds
FRFT,. FT,. TSH2 RS X (K3).

2.3 HARARFILEK BEARAEZRER,
X IR AL AT UL SE B9l 75 4%, T aP OTZH 2492 Ul B i 7
% (1), aPOIALFEIKBIH (25.12 £ 15.75) cm®,
AR RN (3.05 + 1.87) cm®, 4B /N TFxt BE 21

R3 PR SRPEAR IR R

Tab.3 Hormone levels and immune parameters of patients in

both groups

T s aPOIH (n=26) XFHAZ (n=30) t/Z P
FSH (U/L, x*s) 78.27 £ 40.39 7.57 £2.72 6.407 <0.001
LH (U/L, x4s) 38.78 £22.31 6.12 + 6.42 5.865 <0.001

E, (pmol/L, x+s) 117.60 + 131.1S 268.70 £ 279.03 -4.249 <0.001

AMH (pg/L, ¥%s)  0.0S £ 0.08 173+026 —6.421 <0.001

FT, (pmol/L, Xts) 497+183  5.06+0.51 0245 0.808

FT, (pmol/L, xts) 11.60+2.79  11.68+1.22 —0.141 0.889

TSH (mU/L, ¥s)  1.65 % 1.05 156073 0333 0.741
Fran 2=l o= ) )

G e 38 b B PR 2 0 7.036 <0.001

(1)

FSH. BRI 3 LH. 8R4 8 B, MEFE; AMH.
PO P, s LRI IR R AR ; T, s HUIR R
#; TSH.{EHURIRE

[Z3 5104 (42.54 + 14.25) em®. (7.20 £2.28) cm’,
P<0.001]; aPOIZHNEJEE[(4.53 +2.51) mm]
X HRA[(5.72 £2.06) mm] Fb 22 RIS T8 X
(P=0.057)
2.4 Il miR-21 X PBMC Pelil mRNAZE kK L5
aPOIA I 75 miR-21 & PBMC Pelil mRNAZ ik 7K F
(4F51°40.60 £0.14. 0.30 + 0.14) 2 B AR T % B 20
(5r5°41.01 £0.07., 1.63 +0.54, P<0.001).
2.5 miR-21, Pelil FRik7KF- 5 HALFEHR B9 AH A 53
B A T iFfimiR-215Pelil ik & 2Z [0 () 5C 8K, LU
KW EAEaPOLRH IS W M, BRI iRZE S rp
P B A Geit2e 22 48R, KaPOIAL M miR-21
JPBMC Pelil 733il] 5 i 2645 b5 4T Spearman Al 5G4
ST, GEREN, aPOIZPBMC Pelil 5 Ml ifFmiR-21
Fik KT EIEM ¥ (r=0.719, P<0.001), IH4h,
Pelil . miR-213¥J5E,, AMH, FERFL BI AT
EIEAMHSE, H5FSH. LH. SEdsbnBH M40 2 7 Al
K(FR4).

R4 aPOI4IPBMC Pelil , Ifil{fmiR-213i57K -5 HoAbFg
PREAR S

Tab.4 Spearman correlation coefficients for PBMC Pelil and
serum miR-21 of aPOI patients

it PBMC Pelil L7 miR-21

r P r P
RPETEPRIH M -0.842  <0.001 -0.850  <0.001
E, 0.460  <0.001 0.436 0.001
FSH -0.687  <0.001 -0.773  <0.001
LH -0.706  <0.001 -0.684  <0.001
AMH 0.706  <0.001 0.765  <0.001
FE R 0.439 0.001 0.460  <0.001
B LA 0.581  <0.001 0.649  <0.001

E, WETM; FSH. fEOMIER; LH. fEE kAR ; AMH.
ORI MR
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Fig.1 Follicles observed under ultrasonography in both groups
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M bR 58, EIEA PUE AU . 28 [ B4
Hade i (SecA)™ | FLE bR B (AAA) " IR
G Y BB (MATER) Y | AIREJE A ik 77
Wy R WESY T X a PO T # MLV miR-21 )%
PBMC Pelil FRik AT, 1T F MR M
WA R S

miRNAFE N —FIE 4% L RNAGT T, S5
SR I FE PR R I R, 3 Ao e SR ) 8 AR A T
AL SRR MR E M . AR A, miRNATE
UL I A B . HEB . BR R B MR RES
T RV, H AR A RAFRsE
P, A E O AR R AMEIZ WS R ] O
[, miR-2UE— R R Z A . AT A
KR L I miRNA, 7E0 b SRRy F
IR A e T BRI R
A, FOURE 20 6 P B B T e 5 PO & A7 7F B 42

S U ORI A R T AT S O R A R R T
o URHRE G f e 2 M A B, DR SRS T REREAG, 2T
FHPOL, M AKEMFRAE R BN, miR-217[ @
P A WS S UR AR D AE . A Mase %Pt
miRNASEAT T @l &)y, A miR-21 7] 50 35
RSS20 it 28 R JAR FA 40 B Y S T B, 1T
YRR A S8 5 DonadeuE ™ % BLOW L 1A Bt
Rt e AT 200 16 K BP0 76 S 40T 5 26 A miR-21-5p/-3p;;
TianZ5 Y% 92 A miR-21 7] 3@ #+F SmTOR ., T
e 2% [ Tt A 3 A% R O ) B 66 PR AR 45 4 1 1 T
5 M5 BmiR-21-3p A 38 i AKT /mT ORI
PG AP O AR . AS DRBZH BE AT A 9T 45 SR AR i
7, miR-21BE0% 38 i J ] L PTEN X PDCD4
ik, WD OP IR AN PR T, s R S A
T NI it Gy 2ii o1, 4
I, miR-21 J R I L PR 7E PO TH B/ ML A
W B — PR

N TR miR-217EaPOIF VE ], AWF5TE
ﬁé%{%‘,ﬁ%%ﬁ?{ﬁmiRDlP\ TargetScanS.1,
miRecords. miRandaZ{#i/ZE P& FemiR-21 A #0 R [H
JEHCH RS S, O BE 5 500 D) R AH 5G9 T i 2 I
Pelil, PelilJ& Ayt 32 I¥ Ml fe vh—Fh 292 H ik
B, 520 B RRETERRAIE . MedvedevZ:
KB, Pelil & Tk L4 i G 15 K7 BE R AN
MYIETT PR, FE A Fh G e s JRE I 1 R A2 ol 5
FEEAEH Q_iui‘f'%[zﬂzvff%, miR-21-Pelil-c-Relifi J§ 1]
LI B TN - 17 AR L AR, IR A B
GREM KA . Wang%[ls]ﬁf)@, Pelil A] 3 i I 25 L
NE-« B B0 BAH A 5 1 R G0 M 20 BRI 1 &
Wi YangZ:P"VK B, Pelil fE TLR4/TRIF/NE-kBiil
R A e SE R MR B EH . FUERT UL, Pelil
R R ANE T . BTG AL, A S peimt
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ZIE R, I T A6 NF-kBIE 5 2 7E 4 2k K i 7=
e RPEIRIESIE . S AN AT AOAE

A 5T 1 HmiR-2 1 K A I K Peli 145 R AFF 5 X6k
%, ME A EaPOLEH PRI, A _H
PIRALEE, HEIEMEKER, ki, Wbk,
miRNATH 15 4% S5 4110 ) il 28 At 52 i 3 PR 3K ) A
PE, P 29 miRNA 5 G R 4 3256 2 1
MR R . WMarquezZ5 PR B, 78/ U F-2E
BB BE, NF-kBf5 538 BB %G, MimiR-213%
ik IR BEE M HINE-« BAE S B, [A]AT miR-21 7 40
FeH Pelil 235 F1H, I AmiR-211 587 NF-« B
FO AR LA; Luther SR B, EM ST
i e (MSC) SN AR S Gty L L i miR-21a-SpREHE
PIHR I T L Pelil () 3K o AN 45 IR,
aPOIEH HmiR-215Pelil () FA/K R, NIE
MR ERR, RN AN aPOIRE & —F iRl
OTUAERNR, MR —Fh [ B e, [R5 AL
ORI . e AT REAE OC . miR-21 FELAEAN i
HogE . AT R YRR, TIREECN AN hiPelil
YER—A R, BEAELE Uk 40 i v & 4542
PESRE K T HOVEFT L[] s, 8 78 00 928 40 it b R 4%
M FREMZEM . FHIL, X FmiR-215Pelil#E
aPOTH AR AL, 30 200 0E— A 7 41 i K sh A
BT R VAN 11

ZE LRk, AW IE i I E aPO TR 35 1ML ¥
miR-21 X PBMCH Pelil Y FRIiE K-, KIaPOLEH
miR-215Pelil KIAKF-TRE, “HBIEMHILCKLR,
HYJS5E,. AMH, T8 NRINEERZIEME, 5
FSH. LH. #yZ4ats MR 2 MAHC . miR-215
Pelil "] RES 55 T aPOILMY &5, XFaPOLRH B2 Wi A
—ESHME.
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