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Effects of Alprostadil Combined with Insulin Degludec in the Treatment of Lower Extremity
Vascular Disease with Type 2 Diabetes Mellitus Based on Balance of Oxidation/Antioxidation
and Changes of miR-221 and miR-155 Levels*

ZHOU Mi, GAO Mingsong, LI Wei, YE Zhenghua, DUAN Miao, HU Yayun ( Dept. of
Endocrinology, Wuhan No. 1 Hospital, Wuhan 430022, China)

ABSTRACT OBJECTIVE: To probe into the effects of alprostadil combined with insulin degludec in the treatment of
lower extremity vascular disease with type 2 diabetes mellitus based on balance of oxidation/antioxidation and changes
of microRNA (miR)-221 and miR-155 levels. METHODS: Totally 94 patients with lower extremity vascular disease
with type 2 diabetes mellitus admitted into the hospital from Dec. 2018 to Dec. 2020 were extracted to be divided into
the observation group(n=47) and the control group(n=47) via the simple randomization. Both groups were treated
with basic treatment, the control group was treated with insulin degludec, and the observation group received alprostadil
combined with insulin degludec. The efficacy, adverse drug reactions and clinical symptoms scores, ankle-brachial
indicator( ABI) , lower extremity arteries( posterior tibial artery, dorsal artery and popliteal blood flow and inner diameter
of femoral artery), serum oxidative stress indicators [ 8 isoprostaglandin F2a ( 8-iso-PGF2a ), superoxide dismutase
(SOD ), oxidized low-density lipoprotein ( ox-LDL) ], miR-221, miR-155 levels before and after treatment were
compared between two groups. RESULTS: The total effective rate of the observation group was 95.74% (45/47) ,
significantly higher than 80. 85% (38/47) of the control group, the difference was statistically significant( P<0.05).
After treatment, the clinical symptom score of the observation group was lower than the control group, ABI value was

higher than the control group, blood flow of posterior tibial artery, dorsal foot artery, popliteal artery and femoral artery
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were higher than the control group, and inner diameter were longer than the control group, the differences were
statistically significant( P<0. 05). After treatment, the serum levels of 8-is0-PGF2a, ox-LDL, miR-221 and miR-155

in the observation group were lower than those in the control group, while the level of serum SOD was higher than that

in the control group, the differences were statistically significant( P<0. 05). The incidence of adverse drug reactions in

the observation group and control group was respectively 8.51% (4/47) and 6.38% (3/47), with no statistically

significant difference ( P>0.05).

CONCLUSIONS; Alprostadil combined with insulin degludec in the treatment of

lower extremity vascular disease with type 2 diabetes mellitus can adjust the balance of oxidation/antioxidation, reduce

the levels of serum miR-221 and miR-155,
improve the clinical symptoms with significant effects.
KEYWORDS  Alprostadil;
antioxidant; MicroRNA-221; MicroRNA-155

2 BUBEPRR (type 2 diabetes mellitus, T2DM ) 3f- A& e i M 4>
P AT, o T RN A e AR R IR R Bk ) R
JEPR 2 — . T2DM T R A 7 i A g B AR 1 h 3 K o R
B AL, 2285 5t Bl KO BB £ 4548 1 25 10 L S B 3L
L AR RS S S L R Z A L RIS R
S — b IR RS IR AT LR, A P/ R SR AR A LA 8
TR AR L 25632 55 7 PR, S5 0T 9 2R Ay 1 U T 70
EEL ) Z T T2DM K HIF R AE AT, BUS T 8547
B BRSELE SRAIE S, T2DM T i I 6 A8 1Y 4 AR R RS 4
/BT R B YIALE ., i RNA (miRNA) J&— 25 4 i
PR/ T RNA BIF045 5 B, T2DM T & 0 4895 728 58 2 1L
I miR-221 \miR-155 53515, HoAT B2 TR e (A 42 A MER )
LWhREY B G N R . AR T AL B
5 J2 miR-221 \miR-155 7K-FAE Ak, BRITHTF H /R 56 P4 B £
FIRYT T2DM T B AR BRI , B 7E IR IRIGIY 7 W
SERARES % R .
1 #EMEHE
L1 #EREE

e 2018 4E 12 H ZF 2020 4E 12 H I EREE T2DM
M AR B 94 I IEATRTAE MRS . ARSI /5 & (O
[ 2 08 PR B 94 45 1 (2017 4E i) )1 T2DM (1912 K7 AR
5 #R 7 R AT 45 SR R A TE I A G S - R A5 Bk R I B
ok SRSk | 3 JK R 30 ik A — Ak DA H B 5 I R B e
YD AL RE R s S BN A 5 B IE #8 8 (ABL) < 0. 9; TvA
P R B E KRB AR, B E . HERR R
WA 2 M B AEH A I M TR Fe 4 45 N
L 3 A = T RCE B 1A H A s
B R HCHE B TR IR M IR 2%, ek IR R SE BRI A .
DRI BRI A R EE 4 (n=47) STHRZH (n=47) . T4
HFEER AERY RS R (BMI) BHL I 2T 8 (1 (HbA ¢) (28
IR (FBG ) 1 T2DM Jo B A5 YRR L, HLA T L, L% 1,
AW T TR BRI B2 B 2 At
1.2 A&

P LH R RO R A YT, B P Ik, 1B I 3y, 1
AT A 20 mg/ d+ BRIV ARBAYE H 100 mg/d, X R4 3%
JER A i R ST [ AR :3 mL:300 U(78) ], dgln
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increase the inner diameter of lower extremity arteries and blood flow,

Balance of oxidation/

Fx1 WABEREBER

Tab 1 Comparison of general information between two groups
A Mgl (n=47) KA (n=47) w> P
PSR/ Lot ) /1l 25/22 27/20 0.172 0.678
AR/ [ U (xs) , % ] 55~78 (65.39+4.86) 54~79 (64.92+£5.08) 0.458 0.648
BMU/[ i (vts) ke/m?] 17~28(22.9421.79)  17~28(23.082. 14) 0.344 0.732
HbA o/ [ iR (725) ,%] 10 (7.78+0.65)  6~10(8.02+0.59) 1.874 0.064

( (

( (

FBG/[ 6 (2ts) ,mmol/L]  7~10 (7.85+0.41)  7~10(7.91£0.45)  0.676 0.501

T2DM #f/ [ ORI (xes) AF] 6~22(13.9123.56)  6~24 (14.364.02) 0.575 0.567

A 1 R0 U ARYE B S DU A TR R (IR I B
2U) B KR <40 U, 1 H 1R, WS4 R 76 X HRAL Y
FER 1156 A 18 v BT A4 b R (A% 100 pg) 10 pg, 5
0. 9%%(1&%%]?}51?& 10 mL B & JE # kg, 1 B 1R, 4
BEHFEIRIT 31 .
L3 M%E?a’lw\

CU) WG RIEIR T3« L4 v 8% A0S ) AP B AT (4% 70 ~
80 m/min B BT E ) I IR B FUBRASE, B0 1~ 4 43, A5
16 43, V143 1R e, W) s e B Bk 7™ F . (2) ABIL: B 55 B4 i
A7, Bty T UM AR, FH 2238 4 4% Sk D0 £ 500 fis 2l e 4
JE, SR J5 A TR Y S, 0k B S Bk A A2 15 Sl kol e e
DT 5B s (L A SR A 4 T, R MG 4 /T WA 4 B SR ABIL,
(3)IRITHTIE T BB K O - IR 5 s Bk 2 8 3 ik i 30 ik
BB KAY L = ANEE  R ) VVT RS 2B (GE &
BRI 12 MHz) W2 . (4) 1657 G AL B R « Al
15 8 SFHTFIIRER F20(8-iso-PCF2a) i A AL WIELAL T (SOD) Fil
FACRE BERR R 1T (ox-LDL) . REEBF A NG F#RIKIMN 3 mL, B
U (BFA] A 15 min, 224258 8 em, #5334 3 500 v/min) , B,
K FH T 356 f 92 W 306 D 52 (58 ) Mercodia 23 W] £2) o
(5)IRITHTE MLV miR-221 miR-155 7K % F] TRIzol 2 4 B
RSN IS RNA, N2 U6 514, LISERT Ot E UG s R A
PR SIS 30 5 AR ek B =272 2 (6) B R RN & A
THH o
1.4 FFROIEERE

BRI JRAS SRR N ¥4 J% S IR B AR T G, i R el st AR
2 G0 AT R0 RA R ANV B A i IR B 2 o, R s R
1 9 TR IR TG e e = L B R = (B B
BAABORBIED / 255 51 5x100%
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L5 SZitEFE

K SPSS(25. 0 for Windows ) GE 27 B4 73 B B4l , s R
FERIESS ABI S5 OB was 534,47 ¢ K050 5 IR PRI 72 S5
BOGRHLR (%) HiAR ATX K5 P<0. 05 K22 RATGEHF15 X o
2 #R
2.1 KT

WG B B A RN 95. T4% (45/47) W s T
Xf HREH (80.85% ,38/47) , 2 i it = 8 X (P<0.05),
W2,

x2 WHBEIRKTHLERIF( %) ]
Tab 2 Comparison of clinical efficacy between two
groups [ cases ( %) ]

4l B K Tk BAM
Mg (n=47) 29 (61.70) 16 (34.04) 2(4.26) 45(95.74)
AR (n=47) 20 (42.55) 18 (38.30) 9(19.15) 38 (80.85)
X 3,453 0. 184 5.045 5.045

P 0.063 0. 668 0.025 0.025
2.2 lRERIES (ABI

FEERE X (P50, 05) 77 I, WAEAL 40 AR A3 E F0¢
VSR, ABL F5 PR, 2 A G2 T

FRE(P<0.05) , L4 3,

x4 WARFRTHE

®3 WAREFRTEIGEIEKRERTES ABI LLE (x+s5)
Tab 3 Comparison of clinical symptom scores and ABI
between two groups before and after treatment(x+s)

Q5 I PRAEAR 43/ 7 ABI

. TRYTHT eV g} TBITH VA
WAL (n=47) 8.75+1.89 3.47£1.46 0.760. 11 0.940.22
AR (n=47) 8.93+2. 04 5.62¢1.57 0.750. 12 0.85:0. 13
1 0. 444 6.811 0.421 2.416
P 0.658 <0.001 0. 675 0.018

I SARURITRIAALE, *P<0. 05
Note; vs. the same group before treatment, “P<0. 05
2.3 THEEKER
TERE S K 25 Sk A 20 ik K 1 3l Bk A i o e A A2
JI T, PSRRI AT 22 TG L (P>0.05) 53R
ST IR, VLG R 3 T Rl IOk ) o g 0 B3 08 v T 00 B, N2 B
BT, 22 5 A 5778 L (P<0.05) , L3k 4,
2.4 SRR
YRITHT, WI2H B35 LI 8-iso-PGF2a SOD % ox-LDL /K
2SI TG L (P>0.05) o JGI7 )5, P2 B L i
8-is0-PGF2a ,ox-LDL /K TIAY7 AT , LWL AL B A T X iR
A1 PIALE A L SOD JK- 8 T 7 i, FOWERALEH T Xt
HRZH 22 e A et B L (P<0.05) L3R S,
TR BKIE I LB (x£s)

Tab 4 Comparison of lower extremity arteries between two groups before and after treatment(xs)

3 Wt : H?Efj}% : ;'f:jﬁ“ﬁJHﬂ( _ : lﬂﬁlfjl% _ : HfiijJH/R _
I 7 5/ (mL/min) B/ em 103 5/ (mL/min) H#/em 1 5/ (mL/min) H#/em 17 5/ (mL/min) H#/em
WA (n=47) WRITHI 18.31+4.38 0. 15£0. 03 16.83+5. 41 0.16+0. 03 165. 38+27. 64 0.42+0. 05 359.42+55.37 0.510. 06
X IRAL(n=47) BRI 17.86+3.92 0. 14£0. 04 17.30+4. 94 0. 15£0. 03 168. 35+29. 42 0.41£0. 04 362. 18+58. 61 0.50+0. 07
t 0.525 1.371 0. 440 1.616 0.504 1.071 0.235 0.744
P 0.601 0.174 0. 661 0.110 0.615 0.287 0. 815 0.459
Mg (n=47) TR 32.25+5.09* 0. 200. 04" 30. 086. 12* 0.20+0. 04" 223.37+35. 46" 0.51+0. 06" 451.39+62. 14* 0. 60<0. 05*
WA (n=4T)  WTRE 29.17:4.76° 0. 170. 03 27.3245.47° 0.170. 03 204.28+31. 57 0. 460. 05 415.8360. 17*  0.560.06"
t 3.030 4.113 2.305 4.113 2.757 4.389 2.818 3.511
P 0.003 <0.001 0.023 <0.001 0.007 <(0. 001 0. 006 0.001
T SARULRIT R, "P<0. 05
Note: vs. the same group before treatment, “P<0. 05
x5 WHEBEHERTIESUAHISRAKTELLE (xs5)
Tab 5 Comparison of oxidative stress indicators between two groups before and after treatment (x=s)
i B-is0-PGF20/ (p/ml) SO0/ (U/l) __oclDL/(U/L)
- bEpil} R v} TR TRYF T jpidal
WEA (n=47) 3.92+0.42 2.95+0. 39" 75.94£7.63 97.38x11.26" 1.79+0. 47 0. 69+0. 28"
A ERE (n=47) 3.86+0. 44 3.41x0.45° 77.08+8.25 86. 53 10. 85° 1.820.51 1.25£0.39°
! 0.676 5.296 0. 696 4.757 0.297 7.997
P 0.501 <0.001 0. 489 <0.001 0.768 <0.001
SR TRITRIALL, P<0. 05
Note: vs. the same group before treatment, “P<0.05
2.5 [0iF miR-221, miR-155 7k *® 6 WHABEEFFEIEME miR-221 miR-155 7k F

YRYTHT, PILH R L% miR-221 \miR-155 /K7 L3, 2 %
TG L (P>0.05) ;7897 J5, WAL & M3 miR-221
miR-155 7K TFIRIT T, MR T A, 2R E %
TR L(P<0.05) , L3R 6,

2.6 FRRM

WRZLZH | X BE WA RN K ZE 50 8.51%
(4/47) .6.38% (3/47) B4 1022 7 H 272 L (P>0.05)
W27,

HE 41

PRS=

- 306 -
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PE&E (x2s)
Tab 6 Comparison of levels of serum miR-221 and miR-155
between two groups before and after treatment (x=s)

15 miR-221 miR-155

- I IR I TR
WEEH (n=4T) 1.25£0. 13 0.52+0.11° 1. 83£0.35 1.31+0. 26"
MHBH (n=47) 1.28+0. 15 0.74+0. 16* 1.86+0.32 1. 54+0.27°
t 1.036 7.768 0.434 4,207

P 0.303 <0. 001 (). 666 <0.001

I SARYLRITHIAIL, "P<0. 05

Note: vs. the same group hefore treatment, “P<0. 05
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R MHBEFIRREREBFRILE[F(%)]
Tab 7 Comparison of adverse drug reactions between two
groups [ cases ( %) ]
Hibil L OfE Bl M85 ait

WAL (n=47) 1(2.13) 1(2.13) 2(4.26) 0(0) 4(8.51)
XIRAL(n=47) 0(0) 1(2.13) 1(2.13) 1(2.13)  3(6.38)
X - — 0.000 - 0.000
P 1..000 1..000 1..000 1..000 1..000
= RE LTI T< | R ISEEIT, EX
Note: “—" represents the theoretical number T<1 of the two grids, which is calculated by the

exact probahility method without X* value
3 itig

T2DM T AL M AERAE A T2DM 118 v I Rk 2 — , BA
P ORI R IR R e e Y DR, A R B T B
RTINS, BT, T2DM R Bl B A2 R AP BRHE I A TE R
FHMERE B KUK, VAT A8, I RAT LA 25038 97 o . /i
H1| MR 32 BEAE TR — R M AR AT TR AL , W3 0 40 i Y
IR e v B VT 240 B A R R, RS PN e e, LAk
MAS, BCERMAEER ™™ WL R R T4 Ik I %,
TS5 A DR M AL I IE R A, R AR BT IR A, S 8O
5 INE , AT MK R FHRR ORI ROR AR5 e 0, I8
254 F IR AR TR S ML AR Y AR . HRG, © A B
SRS /R TR R T R I A 67, S el
SIS BRI ST A SR R BTSN MK 6T R R T R i
AT R YL, WA B AR B I RAEAR & ABI, ABI
T IS ke AR A B U A 8 A, ASBIFSE T ABT WL AR S TS M
IRIT R BTN P A , S5 3 W, 76 5 LKA  Fa i 2 ath o
FRTFI /R, BB 1Y ABT B el , LI DR i R BF 40 BH 8 %
I IBYT SARCEI B, 5 AT R ARGE M Bl AR S
WAL TIRYFHTE N sk B @k 45 L (JRF sk 2153l
Jok N Sh ok A0 A St bk ) I 1 A P AR ) B AR RS O, S R BN,
YRYT G ERE T TR h Bk L A AR B G, B BRI
HIF b /R A] SO ORI, 9ok A , G2 I R IR, A BB IT
T2DM T RCMAERRAE . AW T, PR E A R RN K AR A
PRI EIRIT Z e

SRR AR HE S Bk R AL , 22 5 T2DM B0
AR 8-iso-PGF2 J& 3T 41 e 7 A L) S 1 91 B 2R 2 AR ™
Wy, AR A VIR 2% A i DT 5k S A Y 7 0, T SRR AR 7 A
AR BEBAT , WA A 2 3 A L 8 Ak 7 S B AR S b7
BORZSTT , B AEU B B R ek 2R i, W R A IR 28 B i 2 1 IR [
fist (LDL-C) 75 48 5 B B T 1E T N 944kl ox-LDL, ox-LDL AJ
PR LA R AR, LB N B 20 35 P ; W) B, ox-LDL 7]
54 8-iso-PGF2a, fH 2 1 5 9 B %/ EL M A O 5 A, I3k 30 ik
SORERE AL, PR A A & 2R . SOD Sy ML T B 1 il
K EA R, AWRGRER, G E, WA R E L
8-is0-PGF20 ,ox-LDL 7K FAIK FIE 97 1if, 1L il SOD /K7 & iR
STRT, FLEE A B3 it i U B FE A S I I8 . B A3 /R
AT FAAR T2DM T 31 A5 A2 26 3 0 P8 A R3O K7, AL T
RE S HUA AR KAWL/l SR8 RS MUAE TG P o~ 4 A
B AU N B DR G .
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BRSBTS, TS R B B AL Oy T2DM
F it A F I R 2%, (E O LR 5 A8 miR-155
miR-221 52 BA SREVE I 2 T8 miR 731, TERAE | S0 9%
Vi P T A SIS 0 0 A I S 45 AR o, T2DM
NS A miR-155 Rk TR, H5 0 v 20 e 8] 255 B
S LA MAZ N T kB T BB AR AR R,
miR-221 25 T2DM SFHURIRAE 2L B 8 R ACHT KB 5 R
IkB /& B C 59 @2 H miR-221 £k

T2DM A B 4t A FA= 2% VAR 3G, v £ 8 i A8 P R4 T2, Jonn sk

PR R . BUR miR-155 \miR-221 1) 48 5 V4 F2 4L i 7T A

25 T2DM R AE 19 KR AR R R o ARBEFERI AR T i

FH /R X T2DM T il 48 995 22 8 3% 1L7E miR-155 ,miR-221 7K

SR, S5 0 WoR , M2 B A VA YT /S miR-155 miR-221 7K

YRk, BG4 B8 % W R SR SR BT 4] b K AT 34 1L 7

miR-155 \miR-221 (3K, 3 1M 300 1 28 5E ST 7, B3 168 P B2

e HHBARLEA Tk — kst

25 B TR R ARG A I 5 R T2DM T i 4

W7, AR R R A/ B E AT, B AR MY miR-221

miR-155 7K, 2t T i Kl RAEAR , BOR 3% .
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