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# OE: BE PR ES E A KB T-1 (GF-1) /KPLE 2 BUBERR (T2D). W4:#x% (PD) & T2D & PD (T2D-PD)
A 2 I 1 25 T T LR S IS RN Ak e T2D i 21 il PD i 20 . T2D-PD i 17 LA R 1F %
25 4, N ELISA YLK IGF-1 28 A& i SEH 98658 i PCR (QRT-PCR) i A M 1M i AH < microRNAs [JZRi% /KT
miRanda 7§ ATl miR-206 AT BEHE ] IGF-1 mRNA RIAPFER AL sl 455R  T2D-PD B3 13 IGF-1 7KV PD 41 T B,
HESANEZE, SEHSRBALKRZEFARNEE, TE 72D 4E8ETFm (P<0.001); T2D-PD #4LIfiLiE miR-206 FHXT 2 o B &
fi&F T2D 41 (P<<0.01), 5 IE &% B4 M PD 41 Lh#RTE 1635 1 %2 5 s miRanda FX 21Tl miR-206 AT LASE [ 45 & IGF-1 mRNA
) 3-AegmiL X (3-UTR), mirSVR ¥4 % —1.285, PhastCons {4 0.6561. £53€ miR-206 /3 IGF-1 FiAinnl fE
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Correlation study between serum IGF-1 levels regulated by miR-206 and
diabetes mellitus accompanied with Parkinson's disease
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Abstract: Objective To investigate the difference of serum insulin-like growth factor -1 (IGF-1) levels among patients with type 2
diabetes mellitus (T2D), Parkinson's disease (PD) and type 2 diabetes mellitus with Parkinson's disease (T2D-PD), and to explore the
potential mechanism. Methods Totally 21 patients with T2D, 20 patients with PD, T2D-PD in 17 cases and 25 cases of normal
control were collected. Serum IGF-1 contents were detected by ELISA and microRNAs expression was measured by qRT-PCR.
Moreover, miRanda software was used to predict possible microRNAs in post-transcriptional regulation of IGF-1 mRNA. Results
The concentration of IGF-1 in T2D-PD group was significantly higher than that in T2D group (P < 0.001), and there was no
significant difference compared with that in normal control or PD patients; The relative content of serum miR-206 in T2D-PD was
significantly lower than that in group T2D (P < 0.01), and there was no significant difference compared with that in normal control or
PD patients; miRanda software predicted that miR-206 could target the 3’-UTR of IGF-1 mRNA, mirSVR score was —1.285, and
PhastCons evaluation was 0.6561. Conclusion miR-206-mediated increase of IGF-1 expression may play an important role in the
pathophysiology of diabetes associated with PD, suggesting that serum IGF-1 levels may be one of the key indicators for clinical
diagnosis of diabetes mellitus with PD in early stage.
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B A B N 2208 A )28 20 Bk N RAE K
SEARWTE R, 2 BUREIR (T2D) 1) N BOZ 4F
BN, RS TR, RO E R EA S
B o [ 21 A (1 A5 Fobl PR 9 S A R R RS
TG FERE CLCABE R A\ BOE AT ) 3 2R
PRI, K00 R R A5 1) B o T 5 R o 2 A M
MAERAR, FRIMAETEN S0 (PD); IR Ak
HRAE, WEERR . mis BRI R Hi
WG RIS E. 2011 £E3EE —IRASIIT ST
RIL, T2D i PD KRR T2D 3 s
40%2, [FIAE ST 2 SR 0 IR AT SR B, T2D i
# PD IR0 KSR T2D Mgy 36%°. Meta
WL R Y], FIETEREST AT PD BB
R PD ISR RS, Rk, AT ST 4SS
1] T2D 5 PD A0 MU AH G o RV 8 LR AL
IV A B, (AR, B S# AP 2R
K71 (IGF-1) ] g e 38 L [w] (1) 2 A BEE R
R EEEAEH .

IGF-1 fE I FAHRN B2 44, Bod MU (s 5l %
HAPg AT ARtk a s FREM, gefit
AP EREE AR, R Bl bR i 22 g1 38 8 TR R
PE B, SRk A AMIEE R W, IGF-1 7ERT /R
WHFERRE (Alzheimer’s disease, AD). T2D £k
AD S5 P2 AR PRSI 12 W RV Y7 5 TR A BV
REL, BRI, 5% IGF-1 S8/ RN % RiEA
WA, JUIL A IGF-1 2 {k Y5 T2D f1:k PD [
AWARIE . B, FATIE T T2D. PD LA K& T2D
fi-% PD (T2D-PD) Mk 1 IGF-1 /KF, WFFT
IGF-1 5 T2D-PD [JAHICIE S nT Be ML, FFERI I
I AR 7
1 #MR5RH*

11 —ReER

AHFFCHRE IR i 5 B2 B I i B = Bt A 2
Zz Aot Ik A rE R BE T SRS At
B REAYNEMIGIT IS, B (X
&) BIO B .

T2D 21 21 %1, 95 11 #i, 4 10 fol; ~PI44pus
(62.8+6.9) & [BIpHTIH] 1~10 4F, V¥ (47+25)
Fo PD 4120 %, Y5134, L7l AR (63.1+
7.8) % SBUIIE 1~10 4, P (5.3£2.6) 4F;
G — MG AR VEE R (UPDRS) 4. % 2 4,
R 1L I, R T s RIS WA B 8
%, fEEM 6 %, EEi+EER 6 #l. T2D-PD 4

17 5, 55 10 ], 2 7 f); AFEE (62.317.4) %
BRI ) 1~8 4, P (41£27) 4F; UPDRS
VRO L. PR QB BRIE T B ImKIZ o
R R 8. EEMS B, EEHEE 4,
I R R RS A, 2540, Y144, &«
11§55 4 (64.2+8.0) %,

AT =42 FWnliskh 2 B K
o, AR SR B S IR 55— R 3L EE AT AT — 4% LA
2 D) ARRBEER (2R, 28, APERK
(%) HBEHLIEE =>11.1 mmol/L; 2) =1
BE=7 mmol/L; 3) 75 g #ifif #ik4: (OGTT) 2h
M =11.1 mmol/L,

JR R PD (2 WiksdE: 1) JoH 75 IR A0 A
(e st 20 HATREEL WIRE . DRIy ks
i 2 00 3) N 2 B REHFAIT AR A b
& 3 1 R A2, [FINZE3E4T N CT 54 MRI F 2,
DAHERBR LA J5 81 5 R R A AR 25 5 A1E

2 BUPEIRIE T & PD iz Wibsd: 1) 182 Bk
2 BB PRI 2 WiksifE s 2) fEi2 Wik T2D Lt
AR DR E. DB AP R T 2
Tt 3) fii CT 8 MRI KL A 7545 PD AR 245 ME, HE
o LAt S R 5 [ PR A 4 AR 25 51
1.2 IGF-1 EgBX s g MHiRIe (ELISA) #&

MEFEAH IGF-1 (R IAZKPAE F AT IE
ik ELISA Kl CNJEME IGF-1 KriililFl6r, WA
abcam A+, #t'5 abl100545). [1i2AAKE SN
FHEUR R S IR, B S i i R A 5 0
e 4hJ5, T4 °C. 3000Xg .0» 10 min, ¥
B AT TR0 207 o BF 100 pl M5 FF b L5 B o i 20
AN CALREHUAT 96 AL, I AW = Pk
JEET 37 CRIKIEE 1h 5, Vel 5 K. IAEEZ;
G TAER, 37 CEOLIFE 30 min, ¥EH 5 XK.
TN B, 37 CEDOLIFE 15 min. IIAZIL
WY . 10 min N 2K BRI (Thermo)
T 450 nm P EROCEE (A fH, RAEbRE
L SR MR R L
1.3 IM;& RNA {2EL

HY 100 pL IfiLiE A 300 uL DEPC K+, JEZ)
JA N 200 uL BRYERY (pH 4.7~5.5), RIZIEY,
BN 200 pL 5477, 75 %, 12 000 X g & ¥ 250> 10 min.
AN EY_E37 300~400 uL, I 800 uL S A EEH,
FEIA pH 5.2 IS ER P 40 uL, RIMRAEE
ImEHE 10 min, 4 ‘C. 16 000X g &> 20 min.
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B3, TN 1 mL DEPC JKECHI 75% Z 1%, {4
W, 4 °C. 16000Xg B-.L» 5min. 7 i, TG
B 20 uL DEPC 7KH1, —80 ‘CHRA7-
1.4 7FE= Real-time PCR

1455 [ NV ] Takara Prime Script 7] £ (ki
FAEY TRARAT) SYBR Green Assay, [ Wik
% N: 5XPrime Script Buffer 2 uL, Prime Script RT
Enzyme 0.5 uL, Random 6mers 0.5 pL, Total RNA
SE % 500 ng, RNase Free ddH,0, &4 % 4 10 uL.
I3 SN AAF W R : 42 °C 15 min R G s3 JBD
85 'C 5 s (JHLsKEIN RGNV ) o i sx |

WIFAIINEE 1 R,

Realtime-PCR . J§ 7300 Realtime-PCR &%
(Applied Biosystems, Warrington, UK). cDNA #¥
doR =201k PCR F i iR e IRNAK R A
CDNA i 4 uL, E3F514% L ul, RS9 1L,
ddH,0 4 pL, ROX 10 uL, £ Jz W& % 4 20 uL. PCR
RN AR : 95 °C 10 min, 40 MEH: 60 C
60s, 95 ‘C 15s, WfifHh4k 60~90 CLRUEY HE N
=), BL CoHBHTEE R0, RN 592
HWZ (U6 . HAXE: 27°9, AC=
Crun—Ciwzo SIHIFHIUNZR 2 TR,

F 1 miRs HEERIIMFIIFR
Table 1 miRs reverse transcription primer sequence list

514 J751)
miRNA-16 5’-CCTTTGAGGTTGGTACGGCGCAATAT-3’
miRNA-124 5’-GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACCGGCATT-3
miRNA-7 5’-AGCATTCGTCTCGACACAGCAACAAAATC-3’
miRNA-155 5’-CTCAACTGGTGTCGTGGAGTCGGCAATTCAGTTGAGACCCCTATC-3’
miRNA-206 5’-CTCAACTGGTGTCGTGGAGTCGGCAATTCAGTTGAGCCACACAC-3’
ué 5’-AACGCTTCACGAATTTGCGT-3’
% 2 miRs realtime-PCR 3|41/ %%
Table 2 miRs realtime-PCR primer sequence list
519 Elk

ué 1Em 5’-TAAAATCTATATACACGACGGCTTCG-3’

S 1A 5’-TACTGTGCGTTTAAGCACTTCGC-3’
miRNA-16 1Em 5’-GTGCAGTAGCAGCACGTAAAT-3’

S 1A 5-ACCTTTGAGGTTGGTACTACGG-3’
miRNA-124 1Em 5’-GGAGGTAAGGCACGCGGTG-3’

S 1A 5’-CCAGTGCAGGGTCCGAGGT-3’
miRNA-155 1Em 5’-ACACTCCAGCTGGGTTAATGCTAATCGTGAT-3’

S 1A 5-TGGTGTCGTGGAGTCG-3’
miRNA-206 1Em 5’-AGCTCGATTAAGGTGGAATGTAAGGAAGT-3’

S 1A 5’-CTCAACTGGTGTCGTGGAGTCGG-3’
miRNA-7 1Em 5’-TGACTCTGCTGGAAGACTAGTGAT-3’

S 1A 5’-TAGAGCATTCGTCTCGACACAG-3’

1.5 microRNA #B £ & 7

o7 FE 6] 28 A () miRanda 23 823 v g 40
)53 S5 1 1gf-1 mRNA 23411 microRNA,
16 HiELESHH B

KH SPSS 17.0 Gt /3 #r ks, iR LA X+ sk
7N, K H Two-way ANOVA 5k One-way ANOVA 4

4 Turkey 2 T LU A BT AL IR) 22 5%
2 #R
21 —fEENSHR

PEIKI . PD BEIRWIFE K PD S35 15 0]
2 JERE U« IR . UPDRS Y2 O ZEHH EL i L3 3.
AN — R R L e g 24
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Table 3 General information of patients
2H 531 il RIS WRRRME SR (mmol L™ )5 2 h g/ (mmol-L™H UPDRS $¥53/43
1E X 25  64.248.0 — 45+0.8 5.8+0.7 1246
T2D 21 62.8+6.9 4.7+25 6.8+1.2 8.9+1.8 15+8
PD 20 63.1+7.8 5.3%2.6 4.7+0.6 5.9+0.9 90+19
T2D-PD 17 62.3+7.4 4.1+2.7 7.0£1.5 9.1+2.1 9317

2.2 Ii& IGF-1 /KELLE

IEH AR AL IME IGF-1 W% N (146.1+£7.0)
ng/mL, T2D 4 IGF-1 ¥#J%°h (109.945.6) ng/mL,
B IE 0 A B BRI (P<<0.01); PD 4 IGF-1 ik
JE2h (176.7+8.7) ng/mL, HIE R4 52 T
(P<0.05); T2D-PD 41 IGF-1 k¥4 (156.2+9.5)
ng/mL, # T2D 413 F+m (P<<0.001); #:PD 4
TR, AZERARE: HIEENRALRE AN
= SR 1.

Hitt

200 *
@ T H#Hitt
T 160 =
> *k
120
S
4 80
Q
bind 40
=

0

E 5 0] TR T2D PD T2D-PD

“P<0.05 P <0.01vsnormal control group; “*P < 0.001 vs T2D group

1 LZEIME IGF-1 RikKkTF
Fig.1 Serum IGF-1 protein levels in different groups

2.3 I0iE microRNAs FixK T LLE

T2D. PD. T2D-PD 413 5 1EH % 4Ll ig
microRNAs §7i 2% 45 W3 4.

T2D AL1f1L7E miR-206 1A 7K 1 0T AL
1.7 1%, W3FTHE (P<<0.01); PD 41ifiiE miR-206
KIBIKPL0 0 IE 6 R 80%, WP (P<
0.05); T2D-PD 41 1fi.i# miR-206 & & B #{% T T2D
H (P<0.0D), HIEHXMZAM PD 4 IHE EEA
ZE5t

T2D AIfiE miR-7 FKiE/K VI 1EH 0 ALK
2.1 1%, WETHE (P<<0.01); PD 41i0i% miR-7 4
X R NIEFE AT RALN 1.1 %, CREMNER;
T2D-PD 4 IfiL3fF miR-7 7 2 1E X U2 1) 2.2 1%,
BT+ (P<<0.01); T2D 1 T2D-PD 41 1fiLi5 miR-7
SEBEFERT PD 41 (P<0.05), {H T2D A
T2D-PD 42 (A1 JC W & P22 5
2.4 miR-206 ¥EEE M 43 4

I FH R B 23 DA ) miRanda 23 A 4 44 ) ml fig 4
SR IGE-1 mRNA #1451 microRNAS,
miR-206 1] LLEE [ PE4E & IGF-1 mRNA 11 37 -4
fgIX (3-UTR), £E&A7m WK 2. mirSVR 744

F 4 I03E microRNAs tH3 4 2
Table 4 Serum microRNAs relative contents

215 miR-7/U6 miR-16/U6 miR-124/U6 miR-155/U6 miR-206/U6
TE 5 %) R 1.0+0.1 1.0+0.2 1.0+0.1 1.040.3 1.0+0.1
T2D 2.1+0.3" 0.840.3 0.9+0.3 0.8+0.2 1.7+0.2"
PD 1.1+0.2* 0.9+0.2 0.8+0.2 1.4+0.5 0.8+0.18™#
T2D-PD 2.240.2" 1.040.1 0.8+0.3 1.3+0.4 1.0+0.2%

HIERX A "P<0.05
“P<0.05 “P<0.01vs normal control group; “P < 0.05

3' ggUGUGUGAAGGAAUGUAAGGU 5' mmu-miR-Z06
I=zlz11 LELLLL

175:5"' asAUAUACAAGUAAACADUCCa 3' Igfl

2 miR-206 7£ IGF-1 mRNA 3’-UTR BY%E 5 {445 S s
Fig.2 MiR-206 target sites in 3’ - UTRs of IGF-1

“P<0.01; 5 T2D 4itbE:: *P<0.05 "P<0.01 *P<0.001
#p<0.01 "PpP<0.001vs T2D group

—1.285, PhastCons P34 0.6561, $&7~ IGF-1 7]
fit & miR-206 [HEIEA
3 itig

IGF-1 J& B 70 N2 SRR IE AL U it 2 Ik,
FARS 43 7 Ay 7.65X 10%, 32l A JH-40 i & Bk
B, BN AW R S U R . IGF-1
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[R5 44 50% 5 R B 2 AHAL,  HAT BRI . (234
JRARH A K e 7 5 R AR ki
IEAh, IGF-1 3 AT LU 4 M 39 GE R0 24k I n
JEPT . IGF-1 275 FRRA . W BUEEZ N EN
WY, RO A MR . FREIRAT I
s T IR e 1 SR B R P R A A L,

WEFER I, T2D 35 1M IGF-1 KT 18 35 B IR
TEHEZ \GF-1 Va7 58 ORI h A A B FE B e
B 4~5 REHIER /K, KW T2D 5 IGF-1 2%
RO, ARG, T2D /& AD A1 PD %%
PAAMEGOR BN E, BEEH%EK AD
% «3 AR B0, O RFRER, AD HEH
M2 IGF-1 KK, 5 AD B AR
PR A, $ERMK IGF-1 K 5N Th e bsfis
(¥R Ak e M, PD #1 AD [R)JE T3 WLk 24
PREIRAT PRSI, Y EAT R 8 I X A8 TOAN ] T
AVEL BETS. ER DL FE R B S B TR
FFIE . 1 H AD MEHHIR 2 A1 A HEAR SN R 5EIR, PD R
FWATICAZIRR . A EITh e AR IE SR
PD 1 AD ZEIf ASREIR « 55 B LA LA K 5 Py 33 5K~
AL ST T BA VP2 A AL, BRItbdt—0 05T
IGF-1 5 T2D-PD [FJAH I S v REMLH, [ B IGF-1
7 T2D-PD F iz Wb i ) fa €, HA EER}
2 AR E

AT, T2D B M IGF-1 /KPR E
XA B ERL, HoamE %™, PD mEm
T IGF-1 Ak MAr e, nI e SRk, KA
PARC G PR 73 T A5 IR 364 56 s ARSI R I PD AR 1M
T IGF-1 KPR o o6 B2 B 5 T, mT e LA
EE= SR IELE ) ob N 15 e1 1 ) R a2 v (2
AR AT PRI AL 1) YR PR CRPL o A B A,
T2D-PD H# I IGF-1 /K T4 PD 41 R %, (H2 =
AR SIEE AR E AR, M T2D
MW TE, VLB IGF-1 AR AL AEHE R &5 A& 2E PD
R P R R AR R, IGF-1 BTt vl e 2 bl
PRI R PD E (R B A HEHL A, R I3 IGF-1
KOV AT BE A BE R A PD LI R 72 W 1 9% it
fatrz —,

AWMV RR T IGF-1 AR L K5 5% ) 1
ZEHLEL. MicroRNA (miR) &K JF4A N 18~
22 MEZAFR AR IS RAE RNA 20+, {Eahiadh
% G R RN FRIE WM, et R L, T
DL 5 Sl RIS, YR 250 245 I

PREE TCBIALEE HE RS DL R AF AR A T 45 2F, 7E b
ZEICIE I T YR DL R A P A A e ey v
F o, B E AN miR ZEBE R IR AR SO LA B
PRIPE I R 1) 22 B i 8 993 7 v e ¥ 22 O L A
AU Rk, ABFFCR L T miR-7. 16, 124, 155,
206 <5 AT HE 55 ARG JORE AP 2 4N B T BEAH G 11
microRNAs, &I H miR-206 Fl miR-7 KIATE
B R T WE AR, MR microRNAs Al 2]
WERL,

LER IR, T2D 4080 PD LI miR-206 %k
530 2 2 T AU TR N 4L, T2D-PD i
mMiR-206 /K-F B Z T T2D 41. miR-206 F*ik & L
M3 IGF-1 K PFES A B ERY S, —HER
FH2<. 1 miR-7 7E T2D 211 T2D-PD ZH Y% 1E 5 %f
T2 i 2 T, H T2D 4181 T2D-PD 42 Al G 2 %
PEERE, H&AME IGF-1 A5, FiRgR
L8 miR-206, 1MFE miR-7 Al RELE IGF-1 LKl ()44
S TR IEEEAEH . 320 N E R A A
miRanda 73 H 4% AT ] G S 1) 4 5% 5 T IGF-1
mMRNA Zik ¢ microRNAs, &I miR-206 1 LLEE 7]
PEZE 4 IGF-1 mRNA (1) 37 -UTR, #l14l IGF-1 3L A
ek JaBvE, SRR IGF-1 R ARk, HATss
IFFT, 0I5 2R MR 2 5 R S B0IE S IGF-1 A&
MiR-206 [{4EIENI2), AR L 5, WA
SCHEH B miR-206 7E i 5 i K P Sk R 0
IGF-1 Ik FE 4t T B S50k «

T2D-PD ¥ miR-206 /K7 & # /KT T2D 41,
S8 T2D-PD ¥ M3 IGF-1 /KP4 T2D g B
Thimn, K IGF-1 A0S IR % ) A PD i
R R AR, IGF-1 W Tt nl fe 2 Bl R 9w
% PD EZERH A FALE], $EoR M IGF-1 K
S R] RE A BE R R PD LRI RS W iR DG B
Rz

S 3Lk
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