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HE: B WEIMTE miRNA-21 54 /R B (diabetic nephropathy , DN )AS [l 4330w BEE I K S 38 2 8 AR Y
M. Ak BAEASRER) 2 TR (type 2 diabetes mellitus, T,DM ) & DN B # 60 #4434 T,DM .DN I
1.DN V. DN V4t 4 41, 520 15 A, W BTN IR 15 N\ & LH IS BEkt, EA7 TP BE IR 405 JF 4G
I 25 1% miRNA =21 3% 35 7K 57 B ifit DUEF (Ser) . JR 4L (BUN) G 2 C (CysC) | 1L ¥ 12 1 (Alb) | fIH [ f
(CHOL) \HIl =8 (TG) . 5 /Nek i FAG A (eGFR) JRE H 2 & MR A 545 br. R DNV .DN IV,
DN IIIIL74 miRNA-21 B v T BEZH (P<0.05) s DN IV % DN 19384 255 (P<0.05) s T,DM 241554t B 4 JC b 57k
25 (P>0.05),DN V#1132 DN IV#I0 & F [ (P<0.05) . HEEHEIFE 7 18, BT M A AU LU R AR, 0B jE IR IR 22 (P<
0.05); BAVEF AR UE B I BH PR G I L A6l B 2 (P<0.05) 5 FBLVE AR UE 55 [ B HE TE TG . 3 e 22 5 (P>0.05) . Iy
miRNA-21 FER IO, A AP R L BEL A S B P -2 20 24008 8 7 155 ( P<0.05 ) 5 He v I 5 A< 1 4 5 9 S V9 o 20 v
B2 (P<0.05 ) 5 {H < 2 41 -5 BF PH 96 R 41 LU A 22 S 4824 L (P>0.05) o BRiiE i JBAEE N 16 9,15 26.7% , %%
UE 15 4, i 25% ,9550E 2 29 B, b7 48.3% B TEIT & L A9 fe i (P<0.05) 3 S8 TE AL ML miRNA-21 F = 58 B g (P<
0.05) ; MBI S HIEAL FLi, 22 5 TS24 38 L (P>0.05) o AHSEMEWFIE 45 5 WK L 7S miRNA-21 %555 DN T3
DN IVHIH#E BUN . Cr.Cyse KLU K E R I HLAMIC, 5 eGFR 22 7 HLRAM I 4T DN VI, 175 miRNA-
20 {5 M K 5 B3 E B, &8 1M miRNA-21 7E DN RRESMUh 2k 25 S R, 74 miRNA-21 5§
DN 535 B 26 500 22 FE bR 2 ) ] BE AR 7E — 8 A AH G
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Relationship between Serum miRNA-21 and TCM Syndrome Types and
Laboratory Indexes in Different Stages of Diabetic Nephropathy
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ABSTRACT: Objective To observe the correlation between serum miRNA-21 and diabetic nephropathy(DN) in different
stages of TCM syndromes and laboratory indexes. Methods Sixty patients with type 2 diabetes mellitus (type 2 diabetes
mellitusus, T,DM) and DN were divided into 4 groups, 15 in each group, and 15 healthy people in control group. Collect the
data of four diagnoses in each group, and carry out TCM syndrome differentiation and typing. Serum miRNA-21 expression and
serum creatinine(Scr), urea nitrogen(BUN), cystatin C(CysC), serum albumin(Alb), cholesterol(CHOL), triglyceride(TG),

glomerular filtration rate estimated value (eGFR), urinary protein quantification and blood rheology were checked in each
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group. Results The level of serum miRNA-21 in DN V stage .DNIVstage .DN [l stage was significantly higher than that in normal
group(P<0.05); DNIVstage was higher than DN [l stage(P<0.05); There was no significant difference between T,DM group and
normal group(P>0.05), The level of serum miRNA-21 in DN V stage was significantly lower than that in DN IV stage(P<0.05).
In TCM syndrome differentiation, the proportion of yin deficiency and heat dryness syndrome was the lowest, i and yin
deficiency syndrome was the second(P<0.05), spleen and kidney qi deficiency syndrome and yin and yang deficiency syndrome
was the highest (P<0.05), and there was no significant difference between spleen and kidney qi deficiency syndrome and yin
and yang deficiency syndrome (P>0.05). The expression of serum miRNA-21 was significantly increased in the deficiency of Qi
and Yin, deficiency of spleen and Kidney Qi and deficiency of Yin and Yang (P<0.05), especially in the deficiency of spleen
and Kidney Qi and Yin and Yang groups(P<0.05), but there was no significant difference between the deficiency of spleen and
Kidney Qi group and that of Yin and Yang deficiency group(P>0.05). There were 16 cases of dampness syndrome(26.7%), 15
cases of phlegm syndrome (25%), 29 cases of blood stasis syndrome (48.3%). The proportion of blood stasis syndrome was the
highest (P<0.05), the serum miRNA-21 of blood stasis syndrome group was the highest (P<0.05); There was no significant
difference between dampness syndrome group and phlegm syndrome group (P>0.05). The results of correlation study showed
that the expression of serum miRNA-21 was positively correlated with BUN . Cr.Cysc and K value of erythrocyte sedimentation
rate in patients with DN I and DN IV, and negatively correlated with eGFR; while serum miRNA-21 was only positively
correlated with K value of erythrocyte sedimentation rate in DNV stage. Conclusion The expression of serum miRNA-21 was

significantly different in different stages of DN, and there might be some correlation between serum miRNA -21 and some

541 %

laboratory indexes of DN patients.
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(diabetic nephropathy, DN) J& 5% IR fie # UL B 12 P
RO AE I R E Z— , IR W PR A8 3 1 2 B T i
PR 22— 4 [T rop R s 16k B & A 1) e B B e, 2015
AERIRAA 415 ACHUAE N B A BEIRNE , 2040 4FK K
F 6.42 4¢, & A ™ B A H T A ) S

B X miRNAs DHRE IR ABIESY, BORBZ Y
UEHE 2 U], miRNAs 54 PRk S H I Z0E 1Y &tk &
Ji& 5 Y AR SCI m] A A oH R s S H O e 2 W 5 iR
JP R . B A I DN R[] 4340 e S E Y ifn
5 miRNA-21 2 55 50 %8 45 bn A9 6 38 22 S 8K 1oF HAH
Kk, Sk DN BB B IR 2 AL &AL SR AL 4 L B
fRIELGT
1 #RESHE
1.1 —f& % IR 20174E 4 H 1 H -2018 4F 3
A 31 H#E, B E RS NIRRT G A
HERY T 192 BAE B s N 60 6], Wi 52 £ 35 1k 1) A7 i
I AR AE — MR, i g — B RS, 4ol 2 A
BEFRYE (T,DM) DN .DNIVHH DNV 4t 4 41,
B — MR 2 RIS EE X (P>0.05); 73 554k
[ R N DY 15 44 AR R 5 45 41 22 |/ e g it
2EEL(P>0.05),
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DNHRIE , B Mogensen 43 AT ~ V3] 83 ; @40
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HeBRbRHE : OARFF G 12 Wibn it ; @B 0470 WU
FE LA B AN R PRI 2Pk I R RE 45 fE A T E R
P OB/ I BT ; O e B O IR
YA RN
1.3 R+ RAMWEMEAR, L T.DM &
DN A [ 43300 58 5 R BEgE %k 42, [l ik a5 <7 4t e 1A #G:
NHEAE R 0t HR F 9 22 11 R 8 35 3 & 1 F2AE v 2
27 2002 4F (P 25 24 I PR 9 45 5 B0 )18 K
2007 A OB JR 9 B 9 12 W B UE 43 B KT R0 E A
HE CIRAT 7 22 )OEIE 43 Y () Bsf e 8 45 2 B8 1 )
AR S — R R SR = bR, GEi 4T DN AN
A3 A BEE R M miRNA-21 K 9236 3 5 5 0 26 34
22 5 BOHAR S PE
1.4 WA RALEZOEE R PCR H A
I35 H miRNA-21 [ FRIAKF-, B3 BT
2% 2H PR 2R A (BUN) LI WLEF(Cr) BB ER C(CysC) .
JIE[E i (CHOL)  H i =8 (TG ) (1L F 8 1 (ALB) |
ML9T K (254645 , CKD-EPI AR A4 eGFR.,
1.5 Hsa—miR-21 5|4 #)% 354 & miRBASE
P& (http://www.Mirbase.org/) HEHEAA B2 AT Hsa—
miR-21 J¥ %] (Accession number_ MIMAT0000076),

RT primer, Forward primer and Reverse primer HEn W)
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By eb 7 M T B AR W BB RS m) AR A R
hsa—miR-21-5p %5 MIMAT0000076, /3% uagcu—
uaucagacugauguugac

1.6 %itF 454 FIH SPSS 13.0 e it 4% & 4
S BRI TG A A B SRR + AR
HEZ (vs) En, FHBRRETTZ 2P (One-way
ANOVA K56 ) #EAT G813 Hr , 221> 78 £ 18] (19 PR 14 L
BRI LSD—t K35 . % ] Pearson F1 Spearman #H ¢

Amplification

AHTHFSE IS T miRNA-21 33k K 5H TG KT8
FRIUFER . P<0.05 H2ERH G # 0,

2 #R

21 S HSPEMNER NE 1A, 519
IR 0 45 JAE B hsa—miR-21-5p 5192 /] FH Y, 1F
— 20 S e S R R {5 o DI S A Bl
KF AL E S PRI BT, A6 s 4t AL 3
(R, PR b, AUt i Bt S oM 2 T A5 1Y
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hsa-miR-21-5p
E 1 3|4 hsa-miR-21-5p & #ERmPRIE

22 fiEk miRNA-21 &£ DN RE > % LE F
PCR #em & RENL K2, £ 1#7R, IMHE miR-
NA-21 fEA A h k22 7B R . Hrp DNV DNIV
W DN SRR L, ZRAGIFE L (P<
0.05);DN V ] IfiL 7 miRNA-21 £ A% DNIV ] .DN
NI BEARG , ¢ ToDM 3 &1, 22 5 98 Ge 24 3 L (P<

0.05); DNIV I 175 miRNA-21 %358 DN . T.DM
IS, 22 F A ST L (P<0.05) ; DN I 1fi i
miRNA-21 IRk T.DM 435, ZRA G FE Y
(P<0.05);{H T,DM 41 7% miRNA-21 FiRFAEFRELA
2R TG EE L (P>0.05)

2.3 DN & £ % % f & miRNA-21 A B oL 4k

asF y H 2 2 AT UL, 60 FULESHE 1, BEIE B B R R 6
ol B, A5 10% , AW RE 13 61, b7 21.6%, 1B SR
19 6], &5 31.7%, BHFHWI R 22 #l, 5 36.7% , BF k2 I 44
2t UE HAALR AR, B PA ERE U 2, 5 A 2 Hed, 22 5
20 g 15 Gei2 75 X (P<0.05 ) LB R E 2 9 3 g 1
1s5f Bl e, 5 HAAS A L, ZRIARIFFE X (P<
10f — 0.05) ; {HL LB <0 Mg ik 55 FH BA PR g E LU 3%, 22 S o4t it
ok S X(P>0.05), M7 miRNA-21 F kBT 1, <
ool . BRI R ZE . ML <M 2 S BH PR g 4 3 I S v, 5
DNV# DNIVH#| DNIIH ' T,DM  {dEEd AR L #, 22 7 A it 78 L (P<0.05) 5 Hivp iy
B2 &AMEmiRNA-21 FEER(T+s) SORA S BA T E R, 5 EA L
£ 1 HAME miRNA-21 RiXER(x+5)
n DNV DNIV it DN IIT 4% T2DM fidFELH

1% miRNA-21 15 1.96+0.14™4 3.24+0.21"4 2.82+0.28"* 0.97+0.06 1.00+0.13

SR, P<0.05; 5 DN VI DN . T.DM Feds, 4P<0.05; 5 DN\ T.DM 41 He %, 4P<0.05; 5 T,.DM 41 kb
5 ,%P<0.05
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#X2 DNREIFEZEME miRNA-21 RiEFER (x£s)
BH i i S EE PSR BH BH 4 fa
n(%) 6(10)4 13(21.6)% 19(31.7) 22(36.7) 15
M35 miRNA-21 1.05£0.37 1.57£0.38°% 2.95+0.19° 3.0420.30° 1.00£0.13

0 SEEELH AL, "P<0.05 5 5B A0 e 20 I B W R 4H LU, 2P<0.05 5 5 W e 20 905 /< e 4 993 B 745 g 4 1 4, AP<0.05

B, EFAH G X (P<0.05) ;B I8E < k 2H 5 1
FHPA M2 20 L3R, 22 o4 it L (P>0.05)

2.4 DN BARIEEH fiF miRNA-21 R K L E
3 45 R, 60 ISR, HHIEIRIEE R 16
i), 5 26.7% , R UE 15 1], i 25% ,HEH 29 4, 5
48.3% ,FUE T o5 W ey, 5 RIE RIEA TR, 25
SEA G EE L (P<0.05) s HIRIE 5 P uE 4 8, 22
SRGEE L (P>0.05) . IfiL7E miRNA-21 FRik ol
D7 R PEE S B B T, SRR AR,
BRHG L (P<0.05); HropGiE 4 7t e 5 i
B, 5iE., KiEH®R, 25 A%IFE XL
(P<0.05); (HIZIEA 5HIEA L, 2 RIS E
SL(P>0.05).

#& 3 DN RiriF£EFZ M5 miRNA-21 RiXER(x+s)

filt L
29(483)% 15

M TE PRIUE IR
n(%) 16(26.7)

15(25)
I 7E miRNA-21 2.28+0.23" 2.14+0.12" 3.30+0.19"2 1.00+0.13

T SRR R, "P<0.05; SiuE | HUEA LR,
£P<0.05

# 4 IMF miRNA-21 7k F5 DNIIH B E G RIEIRAIX &R

2.5 Pearson % Spearman A8k 5 AT 4R FIH Pear-
sonAH /M5, L% miRNA-21 357K F5 DN
W1 FAR Y (CHOL TG (L3 ALB R 8 1€ & JC H
2eAIeME, H5 BUN . Cr.Cyse MIMYT K {H 5 1F B
A 5 (P=0.032, P=0.039, P=0.021,P=0.024, L. 3% 4),
5 eGFR £ i 3 1 HZAHOC(P=0.006) . K Spear—
man AHOCHEZM AT, MBI 5 1007 miRNA-21 FikK
SFTCH S

ST ITE miRNA-21 RIk7KF5 DNIV & %
AAEFR B AR ENE , & B DN I AR AL Y 25 51 (3¢
5): L7 miRNA-21 54E# (CHOL.TG . Il % ALB.
JREMER LMY, 5 BUN.Cr.Cyse M It
K i 5 1F B £ 41 5% (P=0.029, P=0.038,P=0.017,
P=0.030, L3 5),5 eGFR £ 11 HZ M54 (P=0.013),
K H Spearman A1 Hr A, PER S 0L miR-
NA-21 FIRAKF-ToAH M

ST I miRNA-21 35K DNV B #H
HAEAR A e, & B TE miRNA-21 54 |
BUN.Cr.Cysc.eGFR .CHOL . TG . Ifi.i§ ALB . JR 7 [
FE AR ERANCE, Sl K {5 B I LM

&5 & miRNA-21 kF5 DNIVE B E IR RIS X &R

W st (v4+5) miRkNA=21 Wi s miiNA-21
r P r P

PESI —0.149* 0.502 5] -0.235° 0.361
AERY 55.26+9.97 -0.317 0.162 AERY 53.47+10.26 -0.259 0.204
BUN(mmol/L) 8.29+3.54 0.482 0.032 BUN(mmol/L) 15.27%5.19 0.470 0.029
Cr(pmol/L) 100.20+20.63 0.531 0.039 Cr(wmol/L) 343.54287.60 0.563 0.038
CysC(mg/L) 1.22+0.46 0.603 0.021 CysC(mg/L) 2.18+1.63 0.597 0.017
eGFR(mL/min) 59.82+7.24 -0.520 0.006 eGFR(mL/min) 32.71£9.62 -0.608 0.013
CHOL(mmol/L) 6.731.02 0.103 0.341 CHOL(mmol/L) 7.03£0.95 0.210 0.421
TG(wmol/L) 1.68+1.39 0.137 0.078 TG(umol/L) 1.94+1.08 0.202 0.134
113 ALB(g/L) 30.90+4.31 0.175 0.105 ALB(g/L) 28.35+6.24 0.186 0.148
JREE A (g/24h) 0.33+0.12 0.201 0.237 JREE 1 (g/24h) 2.96+2.07 0.327 0.192
Mt K i 34.71+9.85 0.586 0.024 Mt K A 45.63+8.66 0.612 0.030

1 : *Spearman AH IR ST , HAtFE FR R H Pearson 8¢
Sl
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X (P=0.008, .3 6), K H Spearman AH I 73 17 15
P 5 3 miRNA=21 635 7K ToAE etk .

% 6 175 miRNA-21 k5 DNV H B EIGKRIERNXER

W s mit=2]

r P
PR -0.311" 0.403
RIS 54.21£9.04 -0.302 0.317
BUN(mmol/L) 26.02+8.46 0.297 0.052
Cr(pwmol/L) 827.69+57.30 0.184 0.061
CysC(mg/L) 3.65+0.83 0.273 0.106
eGFR(ml/min) 10.52+4.37 -0.198 0.075
CHOL(mmol/L) 6.98+0.88 0.300 0.382
TG(wmol/L) 2.67+1.23 0.326 0.264
IiL3% ALB(g/L) 26.45+5.70 0.203 0.416
JREE A (g/24h) 3.21+1.84 0.192 0.263
LT K 18 60.81+8.74 0.730 0.008

1+ *Spearman FHIE M BT, HALFE 47 KA Pearson 456
ST
3 itig

DN 24 IR s o e B WL B T R AE 2 — B
BCRAARI R0 E RN . JESET, M 2011 45
2015 4, TR Bedis A o IR A T8 AR AR
N TR M B R A R O R R, B
UEB YA A2 H B i SEAR S U] SE A 5 2 v e At B i
WFFE ) —A I HEBE MR, 2R TR =
X BE “UE” AR A TR A FRL 2 i R, (45 v 5
TEIA L TCHE AR 3 0 | 206 P A BRI, KK 29 T
o I R0 AT B o Bir LA £5 BhAF 5 v B K
TR JE LS R B i T e v P A 2 O AL
58, 48 P E IR R PRE K, BN E

microRNA (miRNA) J&—2FAZ AW 5 B AR F
() A BE 2 21-24 A AT R 0 —Ff P IR PR 2 A5 1) B
BE/NF RNA, HETZP miRNAs |2 23 55180 H
KH ARG ok BB AR T S R e
S KR A A5 4% Bl AR B B FE . miRNA 76N
FIZHE 28 E A E KR TR AR R 225,
HRT miRNA HA HLURE M R i 23 sh AR L i
£ miRNA PR B AR 2 20 Bk 22 k5
B 5 P B 2E AL, O P BRI AL 5T 4RI T
HBRMLZ . BHET, 2058098 ZHIEE AR R miRNA
TEAR R B A R P EEE R P ik 22 5, IR, 1

B miRNA W58 T Bratt— 2548 7 v B JIE A8 () AR I
P 1 v B RIE K S B & BRIV TE B A= b i g, 3
WIS AFFE S . miRNA—21 58 77 75 I 4 75 20
oAb A AT BLEESE miRNA-21 5 DN fE7E%
PISGHR e, ARG 9 E 7t PCR AT MLE
miRNA-21 (IR EFATRN , X A [FHIEARS T DN
B miRNA-21 RE 2R %9 miRNA-21 5 DN
SR T BEIE A R SRS S R AR Z R A e, Ay TR
Y24 Bl DN R T R HHIE 7 T WAL SR bR 40

DN J& T BRI K PRm ek ” A UE
W, 25 TIHBW H AR P EINR RN
BN AR ARG R R, o e B RS AR
7L CFE R, B K o BT A e
THIE I E 2L, DN BT A B AR L, Al # A
BT RE RS o 78 A S B R N A2 K IRANE R
P2 o P50 I LA B R R LB AN JE R 2 B &
J& AT B I KPR P T S B T R HOA
TRABFE BA P& i PN 25 R I BEL 265 , 5 155 R S 5 2%, 4 4
ME . DA 58w R L TH TR H A B
AL B B BH R AR e J i g, BN 2 5157 46 K
PR SECE T . LA R s ST k-]
5 S B — 913 8T 74l — P O

ARWFFELE R BN, M7 miRNA-21 7£ DN R[] 5
Wrp k2SR, Hd DNV DNIV I DN
SRR gL #2253 Gt X (P<0.05) ; HBE#
P, DNIV L% miRNA-21 263k%5 DN I 45 4
5L 2SR SR 5 L (P<0.05) ; T,.DM 4 1L 75 miR-
NA-21 FiRBARFRE A 22 7 RG24 L (P>0.05) {0
DNV ] miRNA-21 Fik% DNIVIIIA & R, BARR
DAL e AN W o e R BEIE D T, 60 451 W& 151 v, B R
PEPAE AR, AP IR R 2, 5 A5 41 He gk
22 A G2 L (P<0.05) 5 905 g IE B2 99 B 95 K
TIE L A9 5z 5 (P<0.05 ) 5 AL B A UE-5 B PH R R IE EE
B, 2R TG T EE L(P>0.05), 4178 DN B 2
HERE R AILF I A B A — B G — L < —
BV BE 79 i ) A8 R o I3 miRNA-21 Rk &l 7
T, DN 2% EUEH S BRSO A T BH TG i 2
IR 5 T 55 (P<0.05 ) 5 Horb A< 4 -5 [ FBH 4 e 4
Fh e B 8 (P<0.05) ; {EL BB <02 26 55 B B9 kg 20 10
B, AR GEAE L (P>0.05), RS BRI
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B, R tE i — D e, miRNA-21 JRAE Rl TH
15 P BT AEE SR OCHR  H 8 5 2 — 2D R S B
s ik 77 18,60 {51 W 2% 95 ) R 2 16 1, b
26.7% , FRAIE 15 1], 5 25% , 5E R 29 fil, 5 48.3%,
FEAE BT o5 Fb ] 5 75 (P<0.05 ) 5[] 58I 40 1L 375 miR -
NA-21 FHE 5 i (P<0.05) ; M IF 2H 5 ¥ E 40 [ 4%
2 TG F7E X (P>0.05) . HE/RFRUEN DN 2
FRIE, 800 5 05 miRNA-21 7A7E CHE A fi ik —
WFFRUESE o AHOCPERFFR A5 A R | I miRNA-21 &
iA7KF5 DN DN IV ] &% BUN .Cr.Cysc A IfiL
Ul K HRIE AR, 5 eGFR 2835 7 HAAC;
XF T DNV, i3 miRNA-21 {519 K 5 B3
IEHZASC . DN DNIVIZE 5 DNV BIARE 1Y
JRR AT e Bl A DN B it Jig , AL ISAREZ I, iy
IR AL, b — PR RN Z R AR T8

MY H TR AS S 20 Ko S8 3 Ml 3l 3 A 5 R B

— SR A g R e B e 22, EE R S E A

A BN — 2, L, MRS T 2 X 2l |

RAEAS 1l R W% LA E — 25 WA 17 miRNA-21 5

DN AN [7] 431 v B iE 76 K% S 56 28 P8 (4 AH OGP
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