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Effect of insulin glargine by needle-free injection on glucose control effect

and islet B-cell function in type 2 diabetes mellitus”
SHI Yongqiang ,DING Yan ,DING Liping
(Department of Endocrinology »Shizuishan Munici pal Second People's
Hospital , Shizuishan , Ningxia 753000,China)

[ Abstract] Objective To study the effect of insulin glargine by needle-free injection on glucose control
effect in type 2 diabetes mellitus (T2DM) and its effect on islet - cell function. Methods One hundred inpa-
tients with T2DM hospitalized in this hospital from October 2018 to October 2020 were selected as the re-
search subjects and divided into the needle-free group and needle group,50 cases in each group. The needle
group adopted the insulin pen to inject insulin glargine,and the needle-free group adopted the needle-free syr-
inge to inject insulin glargine. Both groups were treated for 3 months. The blood glucose levels (FPG) ,2hPG,
insulin dosage, insulin B cell function (FINS, CP, HOMA-IR, HbAlc) and blood glucose fluctuation (SD,
MAGE ,MODD) before and after treatment were compared between the two groups. The incidence rates of ad-
verse reactions were also compared. Results FPG,2hPG,insulin dose and HbAlc after treatment in the nee-
dle-free group were significantly lower than those in the needle group,and the difference was statistically sig-
nificant (P <C0. 05). FINS and CP after treatment in the two groups were significantly higher than those be-
fore treatment, HOMA-IR was significantly lower than that before treatemnt,and the difference was statisti-
cally significant (P <C0. 05). SD,MAGE and MODD after treatment in the two groups were significantly lower
than those before treatment,and the differences were statistically significant (P <C0. 05). The total incidence
rate of adverse reactions in the needle-free group was 14.00% ,which was significantly lower than 32.00% in
the needle group,and the difference was statistically significant (P <C0. 05). Conclusion Insulin glargine by
needle-free injection has high clinical value in the patients with T2DM.

[Key words] type 2 diabetes mellitus;insulin injection;needle-free injection

x  BEETB.TERKAEK DAL RSP IEETH (2018-NW-078) ., 1EZ B B KR (1982—) , F I B W+ . 3 52 )\ Fo 8 IR0
JeH BAE 2T ST .



3884

Rl DR 2 — of LA 2 ) RE DRk AR | [ 8 B R HT O
I P18 1 28 By 0 o T RE R g IR L IR T % B
[t 45— F AN A 2B LR A A L ™ 55 R R B A felt P
B A S o B PR A B LW R4 o 1 B SR
T 2 BRUH PRI | G W ST DR s S FCA R 5k 28 B A PR
4 Fp T, Horp 2 UM PR 29 7 B R B N RO
0526 . AR 1Y 42 Fh R 1 B I L IR 0% B3R T AE R
R PR B PR 36 97 19 2805 5L A B A 4
RO S ELE T 2 T O AR B 5 3R T AN T SN A AR
GBI NS AN R 5 € SN W W I o ()
— PN TR T A% G ) Sk 5 ) R K 4 24 1 R 3
PR LA e g 7 A e K 2 W LA O 30 A B
T HE R i LTI AE B E IR T R A W
SEOTHA TR Z BN T REA AR G B
i PR A o AR ST D0 e S PR I 15 6 %
2 T PR B RCR KB B A D BE A S

FTREF 2021 F 11 A% 5046% 224

1 #REFE
L1 —f&#A4

FEH 2018 4F 10 H & 2020 4F 10 H 7EA B AL BE 4
100 5] 2 AU R B MG X4, 2 o ok A
EFUL L AR 50 Bl A AKRRYE . (DS IR E 2 BB R
FEBTIATE B 2 B AR E 5 (2) 4E IS 30~70 %5 (3) K
BRTHET 345, B K2 RE M H RS RIEG
FFPRTEAET 14, HFRRE: (DI 6 NH N EA
J O LS S A 5 (20 36 9 S0 T[] B 07 P 8RB A
I EHAFAE S g ) B 5K R 5 (3) BEAE A T 'E 2
AEAN 400 505 (4) A I 7™ F K A T 3K AL L RO
JeE MLV 2R G895 5 (5 BRIRG it 95 g 0 L At Ji R G 4 i
GAWMESE s (6) 1 RYUBH JRA 4T B 1 PR i sl I At 2%
RUBE DRI . ADFIE 2 B BE A0 B 2 01 s Hib #E (20180420~
D EELFEAERE., WA BE R 2
TG L (P>0.05) , A A otk W3k 1,

*1 BE—MEBLR

Eisg Tk 24 (n=50) 54 (n=50) X%/ P
51 G 0.372 0.542
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Wi (T s 4E) 6.18+2.13 6.0742.32 0. 247 0. 806
REFE (T s, kg/m?) 25.01+2. 10 24.93+1. 96 0.197 0. 844
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¢ 0. 790 2. 921 0. 361 3.952 0.767 5.431
P 0.432 0. 004 0.729 <0.001 0. 445 <0.001

© L P<0.05, 5IBITRT LR .

2.2 WAL G mAER S A

PR YT I SD.MAGE, MODD 7K - B & A% F
BITHT 2R A G2 E L (P<<0.05) ., M4BTl
J5 A FE AR E] LU 3K 25 S o Ge 12 7 L (P >>0. 05) , W,
#* 3,
2.3 WmUMEF WG E B @Mt

TeE IR YT 5 HbAlc /K V- B AL T A $ 41, 2%

SH G L (P<<0.05), PI4liGY7 )5 FINS,CP
KPR 97 1T HOMA-TR B 84K F 36 97 i
ZRAEGIFE L (P<<0.05), I 4,
2.4 HARRERBE AR

TCAF AN BN L& AR % 14,00 26 B AL T &
4 32.00% , 22 HH G E L (P<C0.05), I 5,

x3 HWAEITRI/E MAE K Bh1E MR (£, mmol/L)
SD MAGE MODD
2190 n
SEEasil) BT R IRIT R BT IRIT R BITIE
PRl 50 6. 741, 24 2.2540.54" 8.86+1. 34 3.2440.78" 5.2470. 89 2.3540.51
i 50 7.0141. 34 2.3140.51" 8.76+1.53 3.414+0.67" 5.2240.77 2.4140.53
t 1.046 0.571 0. 348 1.169 0.120 0.577
P 0.298 0.569 0.729 0. 245 0.905 0.565
* : P<C0. 05, 5{RIT AT LLEL .
*z4 FEBTHEREDE RN (2 y) x5 MARREREEER 2 (%)]
. JokHA AHEA A Ab . ) .
B _ P A n - T ¥ K% 1 % it
(n=>50) (n=50) B2k g
FINS(IU/L) TeEFA 50 1(2.00)  2(4.00)  1(2.00)  3(6.00) 7(14.00)
RIT T 6.2310.74 6.1940.67  0.283 0.778 HEFAL 50 5(10.00)  4(8.00)  4(8.00)  3(6.00) 16(32.00)
BT R 9.23+1.46" 8.87+£1.29" 1.307 0.194 12 4.574
HOMA-IR P 0.032
JRIT R 4,7540.75 4,.68+0.61 0.512 0.610
BIT A 1.9840.35" 2.08+0.41° 1.312 0.193 . .
i 5] 0 3 _L_‘_j_ 'L'Q
HbAlc( %) N N N N S N
Bl A 2 22 05 R s ANATTAE S O AU AR FR R
BRI T 9.67+1.41 9.72+1.43  0.176 0.861 - N . _
) PRI R B AT E . P WHO T, 3] 2025 454
BT R 6.88+1.15 7.41£1.21°  2.245 0.027 | & j
Pl /oLy THE B PR R IR B 3 A2 N S BRI o i ek Bk s AR
Plng/mlL
5l 94 22 1 e G okl iABFl“LS,
BT 1.1640. 24 1.2040.28  0.767 0.445 FATARTT Jr 58 (9 R I8 © M8 i R 22 R H
_ I DEs N2 L, AL, 5 =
BIT I 1.4440.31" 1.3840.38" 0.865 0.389 AT JC BT T AR © B AR U, 90 45 A~ s, OF BAs

" P<C0. 05, 5/ T LA

T —EWFFE R S WA AN A5 UE 5 T0 A 1 Ak K
B % 3K RE A Rk AR I BES . R R



3886

T KRR Y B AR R R T AL,

ARFFE R T AT G FPGL2hPG, R & R
FH 38 B AR R YT E A B AL R JC AR T S R AT
A A R0 ) T o /0 R B R G L, AR TR
I AR . LI AE S IR YT BT #EAT 3 d sRAKIR YT i
IE ) 7E — 2 AKOF . HLR B i B oK O — 2 R s
B & DI RE A 520 L 2 e B R 5 H A2 AR 45 6 5 2 5 4h
JH60 S F 4 2 A 0 0 AT F L 1L 40 i A %) R 2 R 5 s B 4
6L P o P A 25 % A8 OB I ) D XA A R ke L DA T B
ACHLAA WS K o T T SR HORS R 5 22 ms 5 A 2
JoK 5 245 4 TR Ay s T O A S B 2% R (] 507 B K L 7E
B R LAZE IR HE TR 34950 43 A5 o DT 3G i W i e AR 25 9
T LA S B 34 59 43 A1 W Wi B 245 ) ) 3R B L T
RV E SRy (WU NEEIRUR: NN |
AE A1 folT 2E0 2 40 L X 4 1) 8 JECRR R 1 o
BB S A R A I U D BB A L VR R A R v
B B O TR AR R 259 0 R R M T S ABLAR
F14 R 15 2 A T S b A T 4 W B A DTG A I R 4
HIBCRE Y WAL G S R S 2 Y T
TR — A EARZH 5 mm R 5000 K 5%, 9% 5 E
20 I VR AL D B ) 2 B RG24 4 ) R SRR R AR A, R
T RT I £ 42 ) 200 R W 55 T JC B 1 5 . W DR AR A
2 J RE Bt » B 107 20 2 0t 3 R AT 2 A8 3R 4% 52 1 5 of e 15
B W A TC B S A5 25 W 7E T 2 RO
WA 3 s o O W A T R Sk i e AL AR R 24 4 1 1 i R
VI A O i I S R AR R T A
14 BIF 58 A — 2K

JeE IR IR HbAle KF B A% TI6 97 55 XA
FHEA LW LH AT JE FINS, CP /K B W &5 T3R8 97 B
HOMA-IR 7K B 5 AR T 36 97 1 82 78 To 5 1 99 76 2k
2 IR P () B 2 5 T i B 22 B A iR O R ) e 1 K
. HbAlc ] R MeiE 3 2~3 A H P31 224k, 8
BE VRS E B F K7 B 8 AR, R B JE A O ORS
i By AT A YRR IR T AR CP AR g — b
HA 31 NS LR 0 P9 IR P 22 K FLR R S R
JOK B 7 188 5 v I 2498 i CP F0 FINS, [A 71 % FINS 7K
RN PR EAE . HOR R AR S AT AR
Az RV LA R I 240 W6, B T AR TC U 1Y R AL A
I A2 2E FR 3 TR I B 400 M T R 1) Wk A R R B3 O 2O
AN EL G 5 B 440 M ) e A S SR

W4 A7 J5 SD.MAGE, MODD /K *F- B & ik T
WBITHT . 4RI AT G SD.MAGE . MODD 7K 3 4 [#]
Pt 2% B G2 75 L (P=>>0. 05) . 0B 3% 30 7T i
I RAE R 50 R 5 R 4y W g A AS BF 5 s
B SR O VA B o W O 3h B R A X ] BE R
T IE S S A T T R 18R KR, 7
R JEAT AU AE 5 DA T B o R e

FTREF 2021 F 11 A% 5046% 224

TCAF A B AR % 14,00 26 W I T4 4t
41 32.00% , JCEFTE ST H 0 S A A0 . A B R 3 T
BRI B3 L A 9 18 5 3R B8 T /0N L IR O 6 b 2 R 11
38 /DN PR SRk 5 L S S e R TR A 457 B AE 49
TN 85 2R WA, /0 R R B . T SR A A
PABE  AH KBS AT PRI, AN 23 InAS BN S X 5
e AL B BIF T AT

g5 LTI JOEr T AR ORS e B R AT Blat 2 OB IR
o KB A IR K ST s/ B B 2% A 4R 2 R T
e S B 40 A T g Y [ B s b R BORBE R
A BRI RS .

S % ik

[1] VERMA S,MATHEW V,FARKOUH M E.
Targeting inflammation in the prevention and
treatment of type 2 diabetes[J]. ] Am Coll Car-
diol,2018,71(21) :2402-2404.

[2] MAHAJAN A,WESSEL J, WILLEMS S M, et
al. Refining the accuracy of validated target i-
dentification through coding variant fine-map-
ping in type 2 diabetes[ J]. Nat Genet, 2018, 50
(4):559-571.

(3] fufd. ASIR] B &% 28 45 25 75 1097 W I s 197 3800
(1], e A e sy . 2018, 38(1) : 133.

L4 JBiA=3% , P, sk Ak, &t v O (QS-MD A Xt T
B &5 2R 2B R I M RO 17 AV LT 1L b B
i BTIA 2% . 2018,33(2) : 183-184,

(5] AR oo R 7 o 2. P IR 2 BB R B 16
5P (2017 ARRRO [T ] v [ 5 A RR 2% 7, 2018,
38(4):292-344,

[6] REICH A,RIEPE C, ANASTASIADOU Z, et
al. Ttch assessment with visual analogue scale
and numerical rating scale: determination of
minimal clinically important difference in chro-
nic itch[ ] ]. Acta Derm Venereol,2016,96(7) :
978-980.

(7] 2dsrqe, S0 B, ¥ 4, 45, v EDRE DR 25 4 1 5
FRF8 R (2016 4F RO [T, Hb A2 0 IR 9 2% i
2017,9(2) :79-105.

(8] R%.RAK. BahyTikPiia 2 B R 1E AL
il A RIS S LT ). v R PR A4 35, 2015, 7(3)
184-186.

COT b VE TN . 52 07 A1) 22 PR 3L 78 8 7 48 7E AR
R JCEF T A e R PN TR S R N LD DL AR
BEZR,2017,52(2) :190-192. CF# 45 3891 1)



FREF 2021 F 11 AF 504 % 224

[6]

[7]

[8]

[9]

[10]

ring growth factor-131 on cystatin C concentra-
tions[ J]. Int Med Res,2010,38(4):1365-1373.

IX J H,SHLIPAK M G,CHERTOW G M, et
al. Association of cystatin C with mortality,
cardiovascular events,and incident heart failure
among persons with coronary heart disease:da-
ta from the heart and soul study[]]. Circula-
tion,2007,115(2) :173-179.

SHLIPAK M G,SAMAK M J,KATZ R, et al.
Cystatin C and the risk of death and cardiovas-
cular events among elderly persons[J]. N Engl
J Med,2005,352(20) :2049-2060.

NICCOLI G,CONTE M, DELLA B R, et al.
Cystatin C is associated with an increased coro-
nary atherosclerotic burden and a stable plaque
phenotype in patients with ischemic heart dis-
ease and normal glomerular filtration rate[ J].
Atherosclerosis,2008,198(2) :373-380.

ZHAO R,LI Y,DAI W. Serum cystatin C and
the risk of coronary heart disease in ethnic Chi-
nese patients with normal renal function[]].
Lab Med,2016,47(1):13-19.

WU H,DU Q,DAI Q,et al. Cysteine protease

cathepsins in atherosclerotic cardiovascular dis-

3891

eases[ ] ]. J Atheroscler Thromb, 2018, 25(2) .
111-123.

[11] MULVEY C K,MCNEILL A M,GIRMAN C

J,et al. Differential associations of oral glucose
tolerance test-derived measures of insulin sen-
sitivity and pancreaticb-cell function with coro-
nary artery calcification and microalbuminuria
in type 2 diabetes[]]. Diabetes Care, 2014, 37
(1).:327-332.

[12] KIMJ J,HWANG B H,CHOI I1],et al. A pro-

spective two-center study on the associations
between microalbuminuria, coronary athero-
sclerosis and long-term clinical outcome in a-
symptomatic patients with type 2 diabetes mel-
litus: evaluation by coronary CT angiography
[J]. Int J Cardiovasc Imaging,2014,31(1):193-
203.

[13] OZYOL A,YUCEL O,EGE M R, et al. Mi-

croalbuminuria is associated with the severity
of coronary artery disease independently of
other cardiovascular risk factors[J]. Angiolo-
2y.2012.,63(6) :457-460.

fcfs Hi9:2021-04-11 &[5 H 3 :2021-09-11)

(b4 3886 B1)

[10]

[11]

[12]

[13]

JIANG J,RAMOS S J.BANGALORE P,et al.
Integration of needle-free jet injection with ad-
vanced electroporation delivery enhances the
magnitude, kinetics, and persistence of engi-
neered dna vaccine induced immune responses
[J]. Vaccine,2019,37(29) :3832-3839.

B4 A FRNT R T 3R T B TR B R T 5T O g
LI [ B Py 20 AR 2 55 2019, 39 (3) 2 178-
181.

BT PRIR BRI AR, T AT U T A AR B R R
e S 7 T K 3t e L 1. e IR B JR Bk A 35, 2015, 44
(7):461-463.

EERLRARL AR, PR R E RS KA
I7 el b JC B O A e B R T A A I

ROR 22 5 R LT R BE 25,2017, 12(7)
1015-1017.

[14] SRabde. A A/ . HOR S RES G BT R

AR 7 X 2 A B DR R R A I 21 3 A S
f§ C oK By 5w [T ] v [ 2 47 27 2% Ak, 2018,
38(6):1281-1283.

(151 wBUH: . B4 m . 2837, 2. DPP-4 1 il 57 X JBR &

FIGYT 2 BB IR B R D s i [J ], &
PREE2£,2017.,46(17) :2365-2368.

16 ] e, i sk, FURE SR L 2% J0 B 5 H RS B &

) 2 OB R R IO K i S RO R Y R
(J]. THE#24%,2018,40(9) . 769-771.

(W B 91 :2021-03-22 &[] H 111 .2021-07-26)





