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Value of serum miR-650, miR-19b1 and ACR in predicting renal function
damage in pregnancy-induced hypertension
WANG Qian
Department of Obstetrics »Af filiated Obstetrics and Gynecology Hospital ,
Fudan University ,Shanghai 200090,China
Abstract: Objective To observe the value of serum miR-650, miR-19b1 and urinary microprotein/creati-
nine ratio (ACR) for predicting renal function damage in pregnancy-induced hypertension. Methods A total
of 130 patients with pregnancy-induced hypertension diagnosed and treated in this hospital from January 2019
to December 2020 were selected as the pregnancy-induced hypertension group. Contemporaneous 65 normal
pregnant women with prenatal examination and 45 healthy females undergoing physical examination in this
hospital were selected as the healthy pregnancy group and healthy control group,respectively. According to
the level of creatinine clearance,the pregnancy-induced hypertension group was further divided into abnormal
renal function group (96 cases) and normal renal function group (34 cases). The real-time quantitative PCR
was used to detect the levels of serum miR-650 and miR-19b1. The changes of serum miR-650, miR-19b1 lev-
els and ACR were observed in each group. The relationship between serum miR-650, miR-19b1 levels and
ACR with the severity of pregnancy-induced hypertension and renal function damage was analyzed, and their

diagnostic efficiency for predicting the renal impairment in the patients with pregnancy-induced hypertension

YEZ B TR, &, 900, 3250 AR G 4R 01 A I A M e B 9T
A5 A& EAE. IfLTE miR-650 . miR-19b1 A1 ACR 7 WUl 4T U & 1l R 25 A RS haE M E M [] ). KB 2= 516 K, 2021.18(22) .
3264-3268.



BIE¥5 K 2021 £ 11 A% 18 %% 22 #  Lab Med Clin, November 2021, Vol. 18, No. 22 e 3265 -

was also analyzed. Results The serum level of miR-650 and ACR in the pregnancy-induced hypertension
group were higher than those in the healthy pregnancy group and healthy control group (P <C0. 05) ,while the
healthy pregnancy group was higher than the healthy control group (P<C0.05),and the level of miR-650 and
ACR were increased as the severity of the disease increase (P<C0.05). The serum miR-650 level and ACR in
the abnormal renal function group were significantly higher than those in the normal renal function group
(P<C0.05). The serum miR-19b1 level in the pregnancy-induced hypertension group was lower than that in
the healthy pregnancy group and healthy control group (P <C0. 05),while the healthy pregnancy group was
lower than the healthy control group (P<C0. 05) ,and the miR-19b1 level was decreased as the severity of the
disease increase (P<C0.05),the serum miR-19b1 level in the abnormal renal function group was significantly
lower than that in the normal renal function group (P<C0. 05). The levels of serum miR-650 (r=—0. 684,
P<C0.05) and ACR (+=—0. 752, P <C0. 05) in the patients with pregnancy-induced hypertension negatively
correlated with miR-19b1, while the serum miR-650 level positively correlated with ACR (r =0. 717, P<<
0.05). The serum miR-650,miR-19b1 and ACR had high diagnostic efficiency in predicting the renal injury oc-
currence in the patients with pregnancy-induced hypertension. The sensitivity of the 3-indicator combined de-
tection was 91. 2%, the specificity was 81. 2%, and AUC was 0. 926, which were significantly higher than
those of miR-650 (Z=2.867,P<C0.05),miR-19b1 (Z=2.369,P<C0.05) and ACR (Z=2.419,P<C0.05).
Conclusion The serum miR-650, miR-19b1 and ACR have a high diagnostic efficiency for predicting renal

dysfunction in pregnancy-induced hypertension. Their combined detection can help to improve the sensitivity

and specificity.
Key words: microRNA ;

tein/creatinine ratio; real-time quantitative PCR

O R 3 A 25 A AE (AR Bk 4 w8 iF ) & Lo Pk 4T
ORISR PR BB . 2 R AR TR AT IR 20~24 J L I R
FEI Ry o e B R K A R B 2 R R
(5 3, LA T e b LT L E AR TR A
N 9V ~ 125, ™ T P2 7 8 K G LY AR i
S0 IR B A AR R RS W O A
IIREM E A AT T 0 Tl B BlUs A &
BRI R B S, IR B /AL CACR) J2& S i ' )
RE M A8 AR, B A A2 IR B DRV A 4 A5 2 R0 I [
S2UR L PRI TT DB 35 7 00 b S B R 2R A KR
i B T BE AR R Y RN A R — 2K R
ifih RNA, 25 ZFg i i #1248 3 R, 46 28k
TR AT R U1 P T R A B R L AR BRSO
I miR-650 . miR-19b1 Fl ACR , Wi 2% H Xt 4 i fiF 3
B Ty B 3 i TN BLARGE I F
1 B{HEFE
1.1 — ¥R #2019 4 1 A & 2020 4E 12 A 7E
AR BEI2IR W IE AR R 130 1)k 4 5 AE 41, AR 5 4 v
fIE By 7™ o R R SR A 0 O R BE A (A8 ) L T BE A (45
) FI B BELL (37 B, AR EAN R VR E . IR ET 20 A
FEAth 1 F 1 L AR 20 JE JE L K =140/90 mm Hg.
FEFPJE 12 RS B AE & IF H AR (R A B
W AR 20 S IR 140/90~160/110 mm Hg.
JREF1=0.5 g/24 h; # ¥ . Il K >160/110 mm Hg,
HIREF1=5.0 g/24 h, T A K, AR 4 8 25 LT
B R R (Cor) KP4 = Lt — 24y R B U g 5+ o

pregnancy-induced hypertension;

renal function damage; urinary micropro-

2H (Cer<<80 ml./min, 96 1) A8 T g 1IE # 2H (Cer=
80 mL/min,34 ), 4 & E4 B HAEW 25 ~45 % |
Y (34, 29 £ 4. 68) %, 4K T & 45 % (BMD)
(26.35+3. 17 kg/m* , Z2J 21~36 J& .1 (34. 94+
4.95) Al . B R W AE A B 7 A i) il e 22 00 65 11k
fat AT R 4L A% 25~45 % (35, 08+5.18) %,
BMI F(26.09+4. 15)kg/m”, 2 J& 20~35 J& .1y
(35. 185, 07) Ji] . 3 e #E [l WA AR e ft e A4 45 2o Pk 45
15 g ikt BE X BE 4H L AF % 21 ~ 46 %, S 1 (34, 86 +
5.17)% ,BMI #(26. 18+4. 18)kg/m” ., IF & fiE 4 4
ABRUE : (1) 4T & 4 41 58 35 4°F & 4 &5 4E 19 12 W7 4 1
(IR #F 22 W 20 A, H ¥ 506 G Uk 19 90 7
15 () ABERT YR A RARIT . 4 5 1E 4 HE R bR 1
(DK MEE D Re E ;s (2 B A& L E; () FIFA
P2 MR B I R LA I R 5 (O B IR T O R
FIVWE R s 5518 P B2 o I v AIF 2EL  ft B A i A fit
XPHRAE i) — M ok b3, 2 R LGt E B L (P>
0.05) , B bk, AWFoE 2 B B (e 1 22 bt S5 4t
JIT A WF T G 1 2% 28 N TRl 2

1.2 ik WS 2 A B S MO # ki 5 mL, #¢
FERTFHEE 20 min,3 000 r/min &0 10 min, &0
2R 15 cm. 2 I 3 mL,CE T —80 “C Ay vkAE
[, R H TagMan miRNA i 7 & #2 B4 g 5
RNA R 998 % € 5 PCR A 1L 7 miR-650 Al
miR-19b1 /K. 45 H b5 5 B 1 mRNA JF31, %1
19, LA Primer express 3. 0 BT K% %77 W) .



+ 3266 - HIHEFSIEK 2021 F 11 A% 18 %% 22H

Lab Med Clin, November 2021, Vol. 18,No. 22

miR-650 ¥ ¥ B # 1E M. 5-AGGAG-
GCAGCGCTCTC-3"; ¥ ## 5] ¥ )X . 5'-CTGC-
CCCAGGTGCTGCT-3"; miR-19b1 ¥ 34 5] ¥ 1F [ .
5'-GGGCGACCTACGTTTGGACG-3"; ¥ 3 5| ¥y ]z
M :5'-CAGTGCGTGTCGTGGAGT-3'; U6 #1454
E 5 -GGGCTCGCTTCGGCAGCACA-3' ; ¥ 14 3]
YRI5 -TGGTGTCGTGGAGTCG-3', ¥ # )5
PLRCEE =) M AR, F 920 e PCR X it 479"
LR SR 85 C W 3 min, 85 C &I 20 s,
42 CRIV 40 s. B ALFFER 35 LR A 272 &R
miR-650 Fl miR-19b1 By A X F ik,

1.3 WEHEE (DML AIME miR-650, miR-
19b1 ZKFF1 ACR W48 4k, (2) 43 1 Il ¥ miR-650,
miR-19b1 /KFF ACR 5 4F = fiF ™ 5 2 & A0 5 2 6
WEM LR, (3) ML miR-650, miR-19b1 Al
ACR 000 4F =5 11F £8 35 % A= B D) e 4 5 AL RE .

1.4 Siitsghb B SR SPSS19. 0 484k 1 R 47 %k
P, FFAEESS M EERL 2 +s R M
HEHEBCR ] ¢ K5, Z 40 ] LR F KR 56, 4l 1) 7
WL R ] SNK-q #5 THECROR UGB S A e 360w
Y] R F XP K56 SR B 9T Logistic Ml #E 17 f&
W R 22 4317 5 R 2238 TAE FR1E (ROO) i &k it 17 12
WAk RETEAY . DL P<<0.05 WESAH G5 X,

2 & ES

2.1 FHAHIMTE miR-650, miR-19b1 /Kl ACR
B E AR TS miR-650 /KR ACR &5 T-fdt 3 4F
15 2 0 it B Xt BB ZH (P <C0. 05) , 17T ft B 4 1R 41 W W 5
TEREXT B4 (P <C0. 05) 5 4T & fiF 41 1fil 3 miR-19b1
K S BH 58 AL (e 2 4 0 20 0 £ 5 X B4 (P <<0. 05)
1] B 4T O 20 P 38 K T R R X R 4 (P <<0. 05) . ML

%1,

x1 A ME miR-650,miR-19b1 K FF1 ACR

b8 (x+5)

4 531 n miR-650 miR-19b1 ACR(mg/mmol)
fRFEXT R4 45 0.9820. 23 3.2741.13 5.2821. 43
TR IEORAL 65  1.48-40.78"  2.634:0.92° 10. 8242, 83"
EEAE4 130 2.5241.15"  1.53+0.79""  109.73+14. 27"
F 66. 625 87.582 3157.513
P <<0. 001 <<0. 001 <<0. 001

VE SR X B2 LA " P<C0. 05 5 AT OR 4 1L . " P<C0. 05,

2.2 Il % miR-650. miR-19b1 /K ¥ 1 ACR 5 i &
TEERENCR EEEREEEAM P EAN
IM3% miR-650 /KA ACR Wl B & TR EYH (P <
0. 01), 7 5 B 28 W] b & T B4 (P<0. 05) ; 8 B4
Arep B 41 1f 35 miR-19b1 KB B K FREH (P<
0.05) , 1 & BE A W AR T B4 (P<<0. 05) . DLEk 2,

2.3 il ¥ miR-650, miR-19b1 7Kl ACR 5 #F &

fEREERMFN LR TSR % A M miR-
650 7KF-F ACR W & i T & T BE 1E # 24 (P <<0. 05) ,
MG miR-19b1 /K F B B AL T 5 Th fig i % 4 (P<<
0.05), MW.% 3.

x2 M3 miR-650,miR-19b1 7K FEF1 ACR 5SS 1E

FERENXR(xLs)
2190 n miR-650 miR-19b1 ACR(mg/mmol)
B4 48 1.41+0.48 2.4140. 40 70.70£19. 19
R 45 2. 83740, 46" 1.1740. 44" 119,78+ 14, 42°
WA 37 3.5841.13" 0.8340.26" 148, 15+41.15"
F 100. 673 208. 405 96. 102
P <<0. 001 <<0. 001 <<0. 001

. BB AL,  P<C0.05; 5 AL H P P <<0. 05,

x3 Mm% miR-650.,miR-19b1 7k £F1 ACR 5 S1E
EEBYRREMNXRZ (L)

21 5 n miR-650 miR-19b1  ACR(mg/mmol)
BIREIEHW A 34 2.16+0.91  1.76+0.80  96.78+32.30
BoiRE R4 96 3.53+1.17  0.89+0.18  146.29+42,28
¢ 6.193 10.014 7.058
P <0. 001 <0. 001 <20.001

2.4 UFEAE B miR-650, miR-19b1, ACR [A]
FIAHSCHE BT 4 & AF A8 3 I miR-650 /KF (r =
—0.684,P <0, 05)#l ACR(r=—0.752,P<C0.05)
5 miR-19b1 £ FAH ¢, 1 Il miR-650 7K F15 ACR
BIFEAHK(r=0.717,P<C0.05),

2.5 I3 miR-650 . miR-19b1 I ACR i Il 4T &5 1iF &
HEDReME MARE AR RS KA T TR E R
M7 miR-650,miR-19b1 A1 ACR #£47 —JC Logistic [F]
IH. 753 5 Y=1. 086 X X ixsso — 1. 554 X X ,xron +
0.031 X X yex —5. 776, BEA KD 3 T 48 b 700 4F =
R REA TR F R 91 2%, FE R E R
81.2% , Hith & F R AL(AUC) H 0. 926, 1 T miR-650
(Z=2.867,P<0.05), miR-19b1 (Z =2.369, P<<
0.05) 1 ACR(Z = 2. 419, P <0.05), Il miR-650,
miR-19b1 fil ACR () AUC 4. Z R LG58 X
(P>0.05), &4 K1,

x4 IMi& miR-650,.miR-19b1 1 ACR il &F 5 4E
EEEEIREMNEE

tki - RIEPRE Fr AUC 0504CI
% D
miR-650 =>2. 86 73.5 781 0.820 0.743~0.882
miR-19b1 <111 9.1 76,0 0.842 0.767~0.900
ACR =>132.58 mg/mmol  67.6  89.6 0.839 0.764~0. 897
3 TS — 9.2 8.2 0.926 0.867~0.965
T — R TR



BB EF K 2021 % 11 H% 18 %% 22 1  Lab Med Clin, November 2021, Vol. 18, No. 22 * 3267 -

i (DmiR-650
20 @miR-19b1
(@ACR
@miR-650+miR~19b1+ACR
©sx%

A P o I R 8
1004527 (%)
&1 11 7&F miR-650.miR-19b1 #1 ACR T il

BETEEESHEREN ROC Bk

3 i e

U AR 22 R A T 4 e v g 1D s B A SR B R 4
B /NSl DK I e 28, T B0 DK I AR A A1 R I 4 BH )
Bl e TR A N B 0 A A Y TR R, B
H2lw. NWEARDEZHME TSR HEN
W Hop DU T R 0 e o L B
AR B B /NSRRI B /)N R N I ) R 51
] BT 21 44k, 2 BOE D BER g O D Re 2 B4 E L LR
FIJR. 24 h JREE F & SR 8 F7KOF 19 45 o fHR
WSCEE B[R] 34, 5 i) R 4% 22, 6 PR AR ) o A
EAT— R, ACR BE AT LLBE 5 b A Y 48 B ] K
K, REA B B 24 h JREH B KFE. E L%
iRk B T RE B B M I AR . AR ST R B
AT R4 R ACR BH 5 i T fat R 4T R 20 Fn 4t B X
41, It HLBE A U = AF 7™ FE R A T, ACR B &
FHE . 5 BE AR B R AR — Y. AR AR B
NG EAEE DR S E B ACR & TE Ui E#
HBEJFE A Y ACR>132. 58 mg/mmol i}, H R
WEN 67. 6% 45 FEH 89.6% . AUC 4 0. 839, )i
B ACR X 4T &5 AiF £ 35 & AR B T 0t 3 B A A e i) 19 0
Hrfd, 5 SCERLO T4 B 1 45 2R — 2. ACR 1B —Fh
B PR AR, (7K 7 1 48 b o B B2 AE TR B0 5 B R DA R
U AT H ACR 32 %2 i W B /N Bk ) 52 B4 1% 0L &) 3%
R QeI NN A SRR R A I N 7 1Rk
BN IR B ACR AE Ry 30192 W 4 v fiF S8 3
AT DIREE MR A —E AR,

T/ IR A TR A A O 5 A o ) 3R R 5 B T
AL, HARFIRE S 5 T 4R R 1 A= 33T B2 78 4T =5 AR 1
B UM A R [FRE B0 A N AR A, AS B
LR AR R T miR-650 /KB W T
gt 5 AT i 2L R A S T R, O L i R A O A AR 2 ML 9
miR-650 7K & T HE XS BAL, ] miR-650 25 T
WEiEr & R R, ABRES RE BR, &5
fIE R 3 1ML Y miR-650 7K SF bifi 35 95 9 ™ 5 A% B 1 T v

i v UL B L3 miR-650 7K - AE % iz e 4T =5 4iF fig
HAEE, miR-650 7E 2 Fh g b 2 w3k, FERH
g, W miR-650 78 E /)N 4H A fili Ji A0 A0 R o 2
R 2SIk L TR I miR-650 ik X} /i 41 ij 9 & 4k 2 B
BRI O B R STIE 92, miR-650 7E 45
J g v L e 3k L A miR-650 235 J5 BE 4% B B A%
S A0 M B 36 B R R L R . miR-650 JK P 4 A8 1k
54 E A SRR AH S GE R > AR AR R,
M miR-650>>2. 86 Ff , LTI 4F =5 1iF £ 3 & A B D) fig
PiEBA B IZW6E, REE R 73. 5% 5 5
J78.1% ,AUC H 0. 820, 3B miR-650 2 5 4F & 1k
1499 B A B AR 6 AT A R E R A B U Re B B
A 1 T AN 1

AT 5T K BT 5 AE B3 LT miR-19b1 /KB i
VG T ft B 4 i 2 £ G IR AL, 9 B & B miR-19b1
IR VBl 4 s AF ™ EE AR A T v O R A, B I T
miR-19b1 7K V- REME S W4T = 1F 1 /= EFE B . e A
miR-19b1 78 /9 B 98 LA /D> 40 M i g 70 2L A 98 55 8
iE HR ) B S R L AR LR R A R B g R
miR-19b1 S {9 JE R B AT 12 328 95 440 it 34 4 Fn 40 i
PR S e 3R /0N 40 A g, miR-19b1
SR A TR R S IR AR Y 052 b of
1% miR-19b1 92 Wi i 6 5 B5 25 50 i (CA) 199 #H
24U i AR G R R R A 4R 5 B I S A A0 L A
FER I ML miR-19b1<C1. 11 B, H 30000 4F & 1iF 78
AREBFREMENRBE R 04 1% . 455 E R
76.0% ,AUC 0. 842, UL W IfiL i miR-19b1 X 4F & fiE
BERET DR FEAREMBNME. SR
SR BN G S AE B I miR-650 Al ACR 5 miR-
19b1 F 47 A ¢, T i i% miR-650 /KF 5 ACR 2 iFAM
oK. 3 WS AR I A A I B A% WY 0 R v TR0 AT s A AR
RA B DR E 0 sRe . B R Y R B 91, 2%,
FESEE R 81. 2% . AUC A 0. 926, ¥ & F BN F5 An K6
T, AW 3 T 48 A 22 8] A7 7 — 58 AH OGP, LB AR HIL i
W B — LT

2 R, 1% miR-650 ., miR-19b1 A1 ACR 7E i
D4 e A0F B T e 35 v ELA B AR L IR A R DU A
Bl v U0 A 8 BORE R R

S % ik

[1] ZHANG L,SUN J,ZHANG M,et al. The significance of
combined detection of CysC, urinary mAlb and 3,-MG in
diagnosis of the early renal injury in pregnancy-induced
hypertension syndrome[J]. Saudi J Biol Sci,2019,26(8):
1982-1985.

[2] ESWARAPPA M,RAKESH M, SONIKA P,et al. Spec-
trum of renal injury in pregnancy-induced hypertension:

experience from a single center in Indial J]. Saudi J Kid-



+ 3268 -

HIHEFSIEK 2021 F 11 A% 18 %% 22H

Lab Med Clin, November 2021, Vol. 18,No. 22

ney Dis Transpl,2017,28(2) :279-284.

[3] DENHEZ B,WANG L,MOREAU J,et al. Interlaborato-
ry bias of albuminuria and proteinuria in hypertensive
pregnancy[ J]. Clin Biochem,2021,87:13-18.

[4] JAIRAJPURI D S,MALALLA Z H, MAHMOOD N,et al.
Circulating microRNA expression as predictor of pre-
eclampsia and its severity[J]. Gene,2017,627:543-548.

[5] ISHIMITSU T. Starting the new review series: pregnan-
cy-induced hypertension[ J]. Hypertens Res,2017,40(1) :
3-4.

[6] BAKOUEI F,DELAVAR M A, MASHAYEKH-AMIRI
S,et al. Efficacy of n-3 fatty acids supplementation on the
prevention of pregnancy induced-hypertension or pre-
eclampsia:a systematic review and meta-analysis[J]. Tai-
wan (China) J Obstet Gynecol,2020,59(1) :8-15.

[7] MONE F,MULCAHY C,MCPARLAND P,et al. Evalu-
ation of the effect of low-dose aspirin on biochemical and
biophysical biomarkers for placental disease in low-risk
pregnancy:secondary analysis of a multicenter RCT[] ].
Am ] Perinatol,2019,36(13) :1387-1393.

(81 e Ak bk UL, 52 % R, %6, JR L-FABP 5 ACR & £ il
TE U YR I 8 1L R 255 00 B 50 b s B (BT ). AR
BE 56K .2019,16(9) :1164-1166.

(9] %, M, &XZI7,%. JR ACR B IR B,-MG i I 7¢ 4T
WA I s S B B 2 e g R R LT . IR 5
9 B 2% 75,2018, 38(9) : 1890-1896.

[10] ZUO Z H,YU Y P,DING Y,et al. Oncogenic activity of
miR-650 in prostate cancer is mediated by suppression of
csrl expression[ J]. Am ] Pathol, 2015, 185 (7): 1991-
1999.

[11] LOPEZ-HUERTA E,FUENTES-PANANA E M. A bioin-

formatic pipeline places STAT 5A as a miR-650 target in
poorly differentiated aggressive breast cancer[ J]. Int ] Mol
Sci,2020,21(20) :7720.

[12] NINGNING S, LIBO S,CHUANBIN W, et al. MiR-650
regulates the proliferation, migration and invasion of hu-
man oral cancer by targeting growth factor independent 1
(GfiD[J]. Biochimie,2019,156:69-78.

[13]1 YOU Q. LI H,LIU Y.et al. MicroRNA-650 targets in-
hibitor of growth 4 to promote colorectal cancer progres-
sion via mitogen activated protein kinase signaling[]].
Oncol Lett,2018,16(2) :2326-2334.

[14] SONG X, LI W.,SHEN P, et al. miR-19 is a potential
clinical biomarker for gastrointestinal malignancy:a sys-
tematic review and meta-analysis[ J]. Biomed Res Int,
2020,2020:2810150.

[15] ZHOU J, ZHANG X, SHI H, et al. MiR-19 regulates
breast cancer cell aggressiveness by targeting profilin 1
[J]. FEBS Lett,2017,591(11) :1623.

[16] W4k, &5 . fTH5. %, miR-19b-1 78 B & 1Y 32 3k B IR
B s ()] BRI IR SR 28 35, 2016, 21 (3) £ 222-
225.

[17] ZHU J, WANG S,CHEN Y, et al. miR-19 targeting of
GSK3beta mediates sulforaphane suppression of lung
cancer stem cells[J].J Nutr Biochem,2017,44:80-91.

[18] ZHANG G F,ZHONG J M, LIN L,et al. MiR-19 en-
hances pancreatic cancer progression by targeting PTEN
through PI3K/AKT signaling pathway[]]. Eur Rev Med
Pharmacol Sci,2020,24(3):1098-1107.

s B #1:2021-02-08 &1 3 #:2021-06-20)

(425 3263 7))

(6] M2, WKF-SGH IF R SR 7 8 A LT R F 38 25
TER I RT3 o M (1), BE 22 Hie 5 52 Bk, 2018, 31 (4) .
560-562.

(7] # KT, 228 BUKFIF I8 S8R Al 2 1005 M 4 iR )7
B LR B A ZR G AR R IR R BF 92 [T ). A EE YT, 2019,
38(14):29-31.

[8] pigEe., S artts. w M. 45 IR Jo ) i <A 2 7E L L
B L AR IE R T AR (1) St R 44 5
2020,36(20) :2797-2801.

(9] & BIEKSE. 173,55, 2908 S HE BUK Pl IE K ii
SARYT 18 P BE ZE P it s 2 P F I 0T 11 YR 0 5 B
A R TT LT ). S G i e il 45 9 4% 7 . 2018, 26
(1):114-117.

[10] Z2F F , B, X A 55 1t vt 28 180 305 4 9y o Bk & BUK
B E B SR YT AT AE LR IE 0 25 A AR I R T AR S
XFHLWE TGF-B1 F1 BMP-7 357K sgma[J]. & E A
KR4, 2018,33(23) :5608-5611.

(1170 SR . % R 08, X 0E , 28 BUK Sl IE 8 S M2
TETE e 0 W02 PR WE AP0 B A I 38 2R A R R

W B B 45 B 9T LD 0. o B I PR 95 BS 2%, 2020, 11 (3) .
47-50.

C12] W B, e e . Jili 2 10 3% T 0 5 1k & UK SF- 3 IF R 3
SIRIT R LR E 0 L5 A AR R R LT, T a4
1@ ,2018,33(7) :1548-1550.

[13] F 18, BRI MUK 18 IE H 3l < (BiIPAP) 35 97 18 BH it %
AT 7B I S T O O 1 W PR AR B O R e v W L . bR
LT ,2019,8(1) :60-61.

(147 AUk, w /NS B 5 B, 45 O BUK - IF Rl i
SrESLE AN SOR g [1]. b E & 2Rl 2%, 2018, 8
(1):13-16.

[15] 2605 B 50204, 7k TI7 . 5% BUK Sl 1E Gl 5 R4k
ST IE R SR )T 200 OF A 8 25 A E SR ORI 2R
(). A3k BE 24 B 2% 42, 2020, 36 (9) : 44-46.

[16] BYMEBE. B2 I3 HE 4 28 8 BUK P IE i 38 A< sl 45 22 <l IE
H 38 SO0 B LR IR 38 2R A AE AT AL B LT, Ll vE R
TR 2B 47,2019, 29(1) £ 35-37.,

ISR H . 2021-01-29 B0 H 4 :2021-06-22)



