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W E: BM 54 0idF B AR FF BT (osteoinductive factor, OIF) A= # /s # 45 42 B2 ( microRNA, miR ) -22-3p &
2 A s fkgm B9 (type 2 diabetes nephropathy, T2DN) #1477 69 {4, F7i% #HI 2018 3 A ~2020 3 A &
JREAKFWEET T PO ER 2 AW RREH 100 6] AP0 %, AR 24h k& H & G HE % (24 hour urinary
microalbumin excretion rate, 24h UAER ) 454 4E kym B ma (n=58 ) . T4 ksm Foml (n=62 ) Zla KA kim B m
2 (n=70) . FF VAR B4RAE 09 1 B AR e 50 1) A f B AT R4, PLEX &40 i OIF #» miR-22-3p 7K-F-, Pearson i 4 #7
3% OIF, miR-22-3p %A Bopsedstragta ke, RA X H TV & o f i OIF Fo miR-22-3p A FE A i x-F- 4
2 AN SRR B RS TARE, R BB BRI R B R LB JRVE kR B R 4 f i OIF (7.81+ 1.31pg/
ml, 9.75+ 1.45 pg/ml, 13.44+1.61pg/ml) F= miR-22-3p (1.03+0.18, 5.43+0.81, 7.42+0.95) &Kk R-F35 & Tk
FA4E (6421122 pg/ml, 0.82+0.12) , £F A 4it &L (=5.675~48.790, 3 P<0.05) . FHA4E kI B 948 o & OIF,
miR-22-3p &k & T4 fkom L B om i (1=7.673, 40.436, 3% P<0.05) , W Kbk B4 % OIF, miR-22-3p & ik &
T4 R BR L (1=13.766, 12.863, 3 P<0.05) , 2FAALRITFEL. WERLERU., THHEER B kL Fe
6 JRAE SR g By 4L s o JR B . BB 4r B & | 24h UAER &k K-FA4R AT Z (1=1.847~47.555, 3 P<0.05) , eGFR &ik
KPR K BEAR (=10.018, 5.416, P<0.05) , ZF¥A % FEL, @7 OIF #» miR-22-3p £ A R-F 5 B, Hithic
%@ . 24h UAER Z EAX (r=0.510~0.604, ¥ P<0.01), 5 eGFR Z fi A% (r=-0.476, -0.408, ¥ P<0.01) ; foiF
OIF, miR-22-3p A& B&-A-#a il st 240 2 AL¥e fkym B 9w 4 b7 49 W & F @ AR (area under the curve, AUC) & 95% E 13 X 4]
(95% confidence intervals, 95%CI) %% % 0.815 (95%CI: 0.761 ~ 0.859) , 0.726 (95%CI: 0.706 ~ 0.812) % 0.893
(95%CI: 0.849 ~ 0.950) . BEA-#m| f2 i OIF, miR-22-3p %748 fk B % 69 W7 2k fk & T 32— 3547 (Z=2.305,
2.616, P=0.018, 0.010) . £5it 2 A¥E/ksm ¥ % B % fiF OIF o miR-22-3p Rk 1 &, BHE LR, Hihiskg .
24h UAER % eGFR 7 %, FBEAHm A B T 2 A48 fm 9 09 F- B0 50
KHEIR): 2 BB BAEROE ST UMEREZR -22-3p
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Abstract: Objective To analyze the value of serum osteoinductive factor (OIF) and microRNA (miR) - 22-3p in the early
diagnosis of type 2 diabetes nephropathy ( T2DN ) . Methods 190 patients with type 2 diabetes diagnosed and treated in
Suining Central Hospital Affiliated to Chongqing Medical University from March 2018 to March 2020 were selected as the study
subjects,and according to 24 hour urinary microalbumin excretion rate(24h UAER),58 cases were divided into diabetes without
nephropathy group, 62 cases into early diabetes nephropathy group and 70 cases into clinical diabetes nephropathy group,and 50
healthy control who had physical examination at the same time were selected as healthy control group.The levels of serum OIF
and miR-22-3p in each group were compared. Pearson method was used to analyze the correlation between the expression of
serum OIF, miR-22-3p and renal function related indicators.The diagnostic efficacy of serum OIF and miR-22-3p and their

combined detection for early T2DN was analyzed by receiver operating curve. Results The expression levels of serum

EE&WA: WA A @ RPHFRES 5 H (19P)281) .
EERI: B (1983-) , 2o, AR, BIEAEEN, #F5¢7 0 HRFBER, E-mail: heweikxkl@163.com,



38 BRI R EAE $38% 21 2023423 A J Mod Lab Med, Vol. 38, No. 2, Mar. 2023

OIF (6.81 + 1.31 pg/ml, 9.75 + 1.45 pg/ml, 13.44 + 1.61 pg/ ml) and miR-22-3p (1.03 + 0.18,5.43 + 0.81,7.42 + 0.95)in
the diabetes without nephropathy group,early diabetic nephropathy group and clinical diabetes nephropathy group were higher
than those in the healthy control group (6.42 + 1.22 pg/ml, 0.82 + 0.12), and the difference was statistically significant
(t=5.675~48.790, all P < 0.05).The expression of serum OIF and miR-22-3p in early diabetes nephropathy group was higher than
that in diabetes without nephropathy group (=7.673, 40.436, all P<0.05), and the expression of serum OIF and miR-22-3p in
clinical diabetes nephropathy group was higher than that in early diabetes nephropathy group (=13.766, 12.863, all P<0.05), and
the differences were statistically significant. The levels of serum uric acid, glycosylated hemoglobin and 24h UAER expression in
diabetes non nephrotic group, early diabetes nephrotic group and clinical diabetes nephrotic group increased in turn
(+=1.847~47.555, all P<0.05), and the level of eGFR expression decreased in turn (=0.018, 5.416, P<0.05), and the differences
were statistically significant, respectively. Serum OIF and miR-22-3p expression levels were positively correlated with uric acid,
glycosylated hemoglobin and 24h UAER (r=0.510~0.604, all P<0.01), and negatively correlated with eGFR (+=-0.476, —0.408,
all P<0.01).The area under the curve (AUC) and 95% confidence intervals(95% CI) of serum OIF, miR-22-3p and combined
detection in the diagnosis of early diabetes nephropathy were 0.815 (95% CI1:0.761~0.859), 0.726 (95% CI: 0.706~0.812) and
0.893 (95% CI:0.849~0.950), respectively. The diagnostic efficacy of combined detection of serum OIF and miR-22-3p for early
diagnosis of T2DN was higher than that of single index (Z=2.305, 2.616, P=0.018, 0.010). Conclusion The expression of serum
OIF and miR-22-3p in patients with T2DN was elevated, which were related to uric acid, glycosylated hemoglobin, 24h UAER

and eGFR. Combined detection is helpful for the early diagnosis of T2DN.
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2 AUBH PRI B % (type 2 diabetic nephropathy,
T2DN ) R H WIFAAE, FEFR NETEE
AR AE, e E S R A A A Y HoEr
s R AR PRI 2 1 HE I 232 43S S 0 3 1 R AR
HIHEEIR, XIRE A >0.5g/24h J5E MR
W, HLGAS 284 B A B s BE R B BT AR IR
T 8 FHHEICR Y T2 T2 80 T2DN, (HER 5 3
FTRE S B IEH IR AR B, ik, Aoz
R MG AR &) R 2 80 T2DN. U MZR
7% ( microRNA, miR ) -22-3p & K 2520 ~ 254
AR Y HU5E RNA 40T, T80l 54 5% J5 P87 T i
FEHMFEE, A, KT RELELEY
kR, BFSE R, miR-22-3p k] e {2
PEF/NE AR LT 4Efk, JInEE T2DN Y B4 B
‘B4 5 S T (osteoinductive factor, OIF) J& T
B s AR/ NE R G, iS5 TGF B
FEETE & R AR A 456 R IR 3F BUE 4 & & 1
Tifie . WFgTEM, OIF nl g 845 B B A it
BRI RE A, =5 SR R B 2 i
Jie U STk, ASHF T K I I 7 OTF & miR-
22-3p 7F T2DN 133k, ¥R M 3 X% T2DN .15
WA
1 #MR5HE
1.1 ARt EHL2018 4F 3 H ~2020 4E 3 A 1E
H PR ERF R 7B & 7 i o E Bt Y 2 BB
PRI B 190 BRI X 42, AR « OBFF
G (PR E 2 BB IR R BTG AR B (2017 4EfR ) ) P
X 2 RUBEPRIG RS bR, QBB . AR M
S K A R AL s B TE B R AH K Y AR IR YT

miR-22-3p

S HEBRBRE: DI K™ 5000 W 45 Ik 45 D) fig b
iF; @I A IR ST REE A B E RGN ;

@Ik 1gA B . 12T RGN . R 24h
PRI 1 2 IR (24-hour urinary microalbumin
excretion rate, 24h UAER ) 43 J8E R TG 15 s 2H 58
5] (UAER<30mg/24h) , M5 30 i, Zo4 28
B, SEHAER 5713 £11.45 %, K EIEH24.15 «
5.13kg/m’>, WL 4 JE 117.56 + 15.53mmHg, %7 7k J&
79.72 + 7.10mmHg, FfA&EIiE 13 4; PRI
5 9 2H 62 5] (30mg/24h < UAER<300mg/24h) ,

Ho B4 35 4], Lok 27 ], R4S 59.02 + 12.31
&, IREEH 24.42 £ 5.02kg/m”, ULAETE 120.25 +
18.80mmHg, #75K/E 79.89 + 7.45mmHg, -4 i 1Lk
14 55 I ACHE PR B 5 41 70 1] (UAER = 300mg/
24h) , Hrr B 40 191, oM 30 4], ~F-IE4ERS 59.85 +
10.44 % , IR FHE%L 24.65 + 4.56kg/m’, U4 [T 123.41 +
18.35mmHg, %7K/ 80.67 + 7.54mmHg, F % & Ifil.JE
14451, 3 e B R fl B AR ARG 50 15 A i BREXoT A

o B pE 27 1, Aok 23 I, SE AR 55.42 «
10.81 %, & T 48§ %1 23.02 + 5.31kg/m’, Y 45 /&
118.41 + 14.81mmHg, #F 5K J& 79.05 + 7.0lmmHg,

LR 10 6], BEPRI T W2 . ARSI 1 e
21 I AHE PR B A B A X BRZ T L A |
ISR, Wi . FPaE . R T T g, 2
S TG R L (B P>0.05) o RUFFEEER
BERM A B % T T RO EE B PR B A H A i

(2018-016) , JF3fA5 B MR E MG A

12 MEL5XA AOFKH& ( LIBPER
MR/A T, $85 HZ-OIF-Hu) ; 4 A 3h 41k Hril
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(YL EG A Y T IR A FRA F, #5 BS-
460) ; Trizol IAF ( _LUEEETEMARAR, 185
20170325 ) 5 Wik S5 & (Lt RAR AR AH
B H], 435 ER107-01 ); 2 5 PCRIRF & (b
R RHEARAE, 555 FP209-01) ; PCR
SR AL TR —A AT
13 Fik
1.3.1 i B A OA T 7 B B D REFE ARl . B
B2 IEFKINZY 5ml, 3 000r/min £5.0> 10min, HX
IV o R DR S siE W g5 A I I 7 OTF 7K-F-,
S AL W RN S U S R T IS B T RB TR A
fuFE R ZE A ( blood urea nitrogen, BUN ), JLEF( serum
creatinine, sCr) . JRIMR (uric acid, UA) K4 H
A HTAGHEATA . BEAL M ZT 25 11 ( glycosylated
hemoglobin, HbAlc) & JH 4 H 3l 2k b 73 Hr AL 4
RE LRI E . B /N ERUE L A5 1T E (estimated
glomerular filtration rate, eGFR ) | & {L i B TR
JRE Ak KL A 315 . eGFR=186 x SCr-1.154 x
AERE —0.203 x (0.742 Lotk ) o R4E 240 R, T
ARSI 10ml, {4 A sh A e Frl, RA
PE LA A 24h UAER
1.3.2  Ifil{% miR-22-3p A5 : Trizol % $2& WL if i &
RNA, U554 cDNA, PCR $L3E4T 40 MG,
BEAMREAKG I =, SR 2744 B354 1L 7 miR-

22-3p A X} ik K-, miR-22-3p 1E 8] 51 ¥ ) 51«
5>-GGAAAGGACGGACTGGTGTA-3", KI5 ¥)F
5. 5°-CGCCTCTGACTGGGAATAGT-3"; £ U6
EmS Y. 5°-CTCGCTTCGGCAGCACA-3", 2
51 5°-AACGCTTCACGAATTTGCGT-3",
1.4 %tz adr B SPSS23.0 Gi i kb 3%
o THEGORIIEL + bR (X xs) Fon, 4l
HEAECR IS REAS ¢ K3, 240 LUK F R
THECRRILLR (%) T, HWESRH K5, Hig
W5 E/INTF S i) FH Fisher . Pearson A G 43 Hr 45
FRIEVEAR G, 32308 TAEMZ (receiver operating
characteristic curve, ROC ) 43#7 L% OIF, miR-22-
3p BB R ARSI X 2 FOBE DRI B RS WA A
fl. P<0.05 hZEFHAGIE L,

2 4R

2.1 Aadik OIF, miR-22-3p K-Fibds LK 1,
W TC B2 . D0 PRI B s 2H A2 I PROWE PR v
B 95 2H .75 OIF, miR-22-3p 763k 4 5 Tt B %of 1R
4 (1=5.675~48.790, 3] P<0.05) , F-H0E R B
ZH 17 OIF, miR-22-3p &3k = T-HH IR JC B s 41
(=7.673, 40.436, ¥JP<0.05), It FHE BRI B 9
A7 OIF, miR-22-3p &k & T 0P8 R 9 ' s
4 (=13.766, 12.863, ¥JP<0.05), =R H 50T

x1 £ 4HIM5E OIF, miR-22-3p FIELLE (x+s)
%A e au | R B A R IR R Pl P
(n=50) (n=58) (n=62) (n=10)
OIF ( pg/ml) 642122 781131 9.75 = 1.45 1344 £1.61 326.461 0.000
miR-22-3p 0.82£0.12 1.03+0.18 543081 742095 1472.630 0.000

22 BmBhaedrAres W2, fEBEXTRA
Mg WUEF. JREZR. JRIR. BEfLIZ 8 A . 24h
UAER £ ILK THEIRIG TC B R4 . 00 IR &
g 2. It TR BE DR 9% B 4 (1=2.431~72.986, ¥4
P<0.05) , eGFR Kikm THi R L Ewmd. H

14.440, 17.918, ¥ P<0.05) , ZRWE 5 H¥E X,
WE PRI TC B e 2. R0 RS B 2 L I PROBE PR
95 B ALY PR IR . BEAL 4T 8 . 24h UAER %
IEIKEAR IR T (=1.847~47.555, 4 P<0.05) ,
eGFR & ik 7K V- K K B AL (=10.018, 5.416, ¥

M LR BBV L (1=8.232,  P<0.05) , ZESMIAHEE Y.
z2 EZHEEEIEIREEE (x£5)
TR AR 2 T e e SRR RORAL RO B AL
A Ffg Pfg
(n=50) (n=58) (n=62) (n=170)

JRZZ (mmol/L ) 470 +1.01 7.15+1.50 7.30+1.33 7.39+1.36 50.730 0.000
LT (. mol/L) 67.50 £ 11.56 85.38 + 13.14 87.51 +14.12 88.75 + 14.63 28.891 0.000
KR (v mol/L) 300.71 £50.31 332.70 + 80.43 361.58 £90.17 407.79 £ 99.23 17.632 0.000

WkINLIE (%) 421101 8.48.+2.03 990+221 1202326 110.670 0.000

24h UAER(mg/24h ) 20.57 +2.39 23.77+2.11 108.26 +20.35 315.52 £28.47 3553.760 0.000

eGFR (ml/min/1.73 mz) 101.40 +19.26 78.09 +9.03 62.59 +791 54.74 + 8.65 171372 0.000

2.3 ik OIF, miR-22-3p 5 B o) 4k 45 AR 69 48 5 &
ARSI 25 3R, 2 RUBE PRI B35 1T OIF 5

PRI LI LT & 1 . 24h UAER 2 1EAH 5 (7=0.585,
0.604, 0.528, ¥ P<0.01), 5 eGFR £ 1 f 5%
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(r=-0.476, P<0.01), 25 WHGI¥E X 1M
iH miR-22-3p 5 IR1R . Wik I 2125 1. 24h UAER
EIEA S (1=0.523, 0.586, 0.510, ¥ P<0.01) ,
5 eGFR 2K (r=-0.408, P<0.01) , ZR¥H
it X, I OIF, miR-22-3p H5IRZEA . M
BFI AR e (7=0.152, 0.113, 0.186, 0.174, 1
P>0.05) .

24 2k OIF, miR-22-3p % B% A& # @ 3+ T2DN

WFML AL WE3, KL 4R BRI
5 OIF, miR-22-3p M2 Bk & & il (4 fih 26 T 1 2
(‘area under curve, AUC) & 95% &5 X [E] (95%
confidence intervals, 95%CI) 435>k 0.815 ( 95%Cl:
0.761 ~ 0.859) , 0.726 (95%CI: 0.706 ~ 0.812)
K 0.893 (95%CL: 0.849 ~ 0.950) . 5 —45F5H
MIAHE, BEA KM% T2DN 09 R 2 W B 85 14
Ml (Z2=2.305, 2.616, P=0.018, 0.010) .

x3 3% OIF, miR-22-3p REX&HMS 2 BHERF SHEH RIS BN &

5 H B HEE EOLR T R PRI AUC 95%Cl P
OIF 9.702 0.587 0.836 0.751 0.815 0.761 ~ 0.859 0.000
miR-22-3p 5421 0.409 0.739 0.670 0.726 0.706 ~ 0.812 0.000
ALK - 0.705 0913 0.792 0.893 0.849 ~ 0.950 0.000
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feeed
= 04
0.2 —_ AR
= = OIF
=== miR-22-3p
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0.0 0.2 0.; 0.6 0.8 1.0
1-F5 5

B 1 I7F OIF, miR-22-3p REXAMAY ROC Bk
3 g

T2DN 2 FEHOR R B F L Ty F 2 R K 2
— U T2DN FERINIREE AL, FIREF
i, BRI S80S i, B wEE2E ",
Ik, SHRASRIZWREY, RI2WIR
J7 T2DN, fefiEgepepmit e, #hlms, #Hmd
F e R " H BT T2DN B R LR M AT 2
ARG P s R, SRR SR B NVE N
R AR A S8, I [RIB fh TB a3l )2
AR e I S IR L SR O T R
FPR. WU, JREE SN2 T2DN Afr
(AR e bR R A AR T O S R A T RE E,
PEak SRR bRk I A A S, 7 SR R 2
T2DN [t .

T2DN "B i 145 2 AR £ 2 PR sy a0k 5 | kS i i i
S ARG R T DR, b A N B AR L)
RebEns . AR R AR R B93eE 5 T2DN 1990
MR VIM G . OIF AR B H AR, 1Eh—
FawAER, S5E8RAEMERNIETY . 897
B FER A S5 S i S A A ) WEL 45
5 &8, OIF it i ig oAt . i fnge

G, 2 SRR R B i S . miRNAs J&
— RERIRHEE RNA, 456 AR5 RNA 199
Yh X IE R Feak, TEEWE . BRI . BHELE
HEAL 11 45 RO B B b R AR MY AT
FW], T2DN 1 miR-22-3p (I ik LR EEME S 2wk
i ity Ak ) 2R A R DR I R REAIR, 15T TV BUIE
JREFAERN o - P LIS 3Rk, {2 dF T2DN
(B LT 44 B, [k, OIF B miR-22-3p Al RE &
T2DN M2 . 67 RS PP 1B A
AWFFREER LI, WERIEIC 2 . RLBIRE IR
o BT I PROBE B R 4 A9 1LV OIF A& miR-
22-3p KPRt B2 B S T, O ELA LR S B
FEEALE AN, ML OIF M miR-22-3p 7K V-5 % #
THEa%, BER OIF & miR-22-3p Al fELE T2DN [
kA RIESETEEEZNEM. OIF EH M E
M P FEA L > 22—, FE BN R i &
BEVEF o e IR R = I | %) Bt A B i A
JEE R B R AR R E B R BFSOR IR, o I
Koo = HIh BE 9% 175 5 5 /NBR N B2 48 il OIF 119 3%
ik, OIF #F— et B ML EH, B imiE-F
TLEAE A REIR AT, B sk R
k% f, ek T2DN My aiasfk ®. g4k, OIF
W RefE I L PR U R PEA Bl A R
1B Bk A KT B 45, dFmivhS B/ hekigifb
B /NE R BTEF ARy R AR, R R R B 4 & A=
s J2 U1 T2DN f miR-22-3p £k T 5 — LA
WRBMIEA G, AUFRHGE, TERRWE T, 5
INERFRBETR &1 (cyclic guanosine monophosphate,
cGMP) K fiff il ;= 4 3k 2D, 5 3 cGMP- — & fL &
WAL FE G, 51 miR-22-3p A 23k i 1,
T2DN 1 miR-22-3p W)Lk T+ i RRIE 45 & IE BRI B
A 7 mRNA RGErE, MHEIESER 78H
A, BIREERRE, B/hsRNET S, S30E
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INERBEAR I A U7 ARBIFIE B0, (RS RRAL . b

PRIGTC B a2 . FHDHE PR 5 o 4L RITI AR s '

WL IRIR . BEACIM T AR (I BEE BF oa 7 B 1) o o 22

Fhi, HRRER B IN LI (25 T2DN AY¥R

W . WP R T B BB, RERSE it

B il /IVE Na'/H' 284, SEInpRR ML, F35b,

BEAFHZERL, WIREMEER L, ] R AE

RN U, eGFR J&: S BB DI RERY A R AR, HOK

R RFEURE B ORe s U BRI 2T (LT 4

MM T8 15 0 T e (2R AR ) ik

Jifg S W 45 A =, WAL 2T 2R A B i 25 Ak 2T

MR ETIRE, SECEFHSLECRE, 4k

N AR B A i A N TR, BRI

2R AR /DRI B DU 2552 i) e GFR, AR

WFFErh, IfiLH OIF, miR-22-3p ik SRR, ik

ML.ZLE . 24h UAER (/K F2IEMHE, 5 eGFR

B, W OIF, miR-22-3p 5 & WIfiEfebrit

RFASCE, BEF MW OIF, miR-22-3p & bR KT

o, BORHUA B AR R N . WEL AR B A58 & 9,

OIF 5 24h UAER, JRZE A SN2 5 F EAOC,

S T2DM 83 B TRy RAFHE AR, SARIHFR

5 —F, IRIREE AT AR Y% T2DM 35 1liLi OIF,

miR-22-3p 7K X £ 35 B D) RE R 03 1 DL EA T A

PISREAHRN VRIT T 58, 1EZ% T2DN HyBpmii i, ff

FEFEEYIRE. ROC MZHraid, OIF, miR-22-

3p LA KA T B —F8 bR, XRMZH T2DN A

AP HIZ WU AR B . #2757 OIF, miR-

22-3p WA AN A] FVEVEAR 2 B PR i 2 FL 00

UIRei bR, BEARIXT T2DN HAT #5 8 i

W2 E . B, IR T LA BEA A ik

WIS, L B 2 RO PRI A 1 B ThRES 3,

FVE Sy HLAT A T2DN B9 M SR EY) .

Zi Brik, T2DN &I OIF, miR-22-3p 3
kThE, H5RER. $Efbimr & A . 24h UAER K&
eGFR 1 5¢, BA K I ¥4 OIF, miR-22-3p ik
A BT T2DN BE R W2 Wr. Kitk, 1 OIF,
miR-22-3p A B T Ilfi R B2 i 719112 Wi T2DN 37 L
IRIT, B 2 BRI BB RIS . AR AL
AR, MFFRHEEA R D, M OIF, miR-22-3p %Kik
5B Uigedatn ] iy HARYE -PLEIE A R4Sk
FEA D5
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