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HE: B0 TCEESIE 2 MR (Type 2 Diabetes mellitus, T2DM) i 5 27677 WA 20t %2
Ve Jivk: 9N 2019 4F 10 H-2021 4F 3 Hahis T AT 7K 528 2 B o — Bt & 2= 52 P 2 s AR Rt

I 112 B B A FH R S5 3R 7 1 2 B PR S8 o BEML 2, A EHES 30R 4 (A4, n=30) ; At
FESTIA 304 (B4L, n=30) ; LHES 30R4L (C4, n=30) . ic L VORL, SRR,
. BE. RE, IMEEE (WHR) |« AREH (BMI=AE (Kg) /&mEm?); HHY K4
H B AL BT Al 58 25 8 LM% (Fasting plasma glucose, FPG) . %5 2 /NI (2 hours postpran
dial blood glucose, 2hPBG) . Hili =g (Triglycerides, TG) . & JH[EEE (Total Cholesterol, TC)
TR A i I E BRI ZL B 1 (Glycated hemoglobin) , AT SR MBE & A0, epitE4 (1
ipohypertrophy, LH) L. *RH] SPSS 26.0 B AT H B 0T, HHREERGEIESIAH x+s %
7, MBI HECRHTT 25007 R R R R, K2 [ LB A 7 S BRI 22 et o 4
e LAHRMER . L RFE. BMI. WHR L4525, &5, 2.4, FPG (10.18+4.
62,10.37£2.23, 11.17+4.29) . 2hPBG (13.64+2.24, 11.43+2.11, 13.85+1.29) . HbAlc (8.55+1.52, 9.
11+1.36,9.27+1.61) . TG (1.49+0.90, 1.41+0.62, 1.68+0.91) . TC (4.44+1.09,4.42+1.13,4.62+1.1
9) . LDL-C (2.47+0.77,2.52+0.94, 2.28+0.85) . HDL-C (1.30+0.29, 1.29+0.24, 1.28+0.43) ¥4t
R (P>0.05) . 3JESRFELIALE (27.37£9.23, 29.87+9.29, 25.37+8.95) BTG5t
B (P>0.05) . 4FEREHEFRAIAT G R, A, S5iRraiMitL, FPG. 2hPBG. HbAlc ( 8.1
7+2.03 vs 9.11£2.89; 10.60+2.23 vs 10.80+2.24; 7.99+1.05 vs 8.44+1.42) ; B4, HiRJ7HisHtt, FP
G. 2hPBG. HbAlc (7.10+0.96 vs 9.35+2.41; 9.40+1.16 vs 10.70+2.08; 7.43+0.94 vs 8.33+1.36) ; C
M, S5¥RJTRiAHEL, FPG. 2hPBG. HbAlc (6.23+0.84 vs 9.82+2.30; 8.37+1.27 vs 11.41+2.80; 6.88
+0.64 vs 8.32+0.99) HFEAL (P<0.05) . 5. A FAHAILLE, 5 AWML, B. CH FPG (7.10+0.9
6, 6.23+0.84 vs 8.17+2.03 , P<0.05) . 2hPBG (9.40+1.16, 8.37+1.27 vs 10.60+2.23 , P<0.05) . H
bAlc (7.43+0.94, 6.88+0.64 vs 7.99+1.05, P<0.05) ¥JPHEK (P<0.05) . 6.3 J54lEtE:, 5 A
HAHEL, BESERFIE (28.03£8.82, 22.53+8.35 vs 27.60+9.45) WFEML (P<0.05) . 7.4H 18] F&pEIEE
L, 5 A 4HAHEL, B. C4AFPG (-2.25+2.18, -3.59+2.02 vs -0.95+1.83) . A2hPBG (-1.30+1.8
0, -1.30+1.80 vs -0.20+1.81) . AHbAlc{-1.04 (-1.63,-0.25) , -1.40 (-1.73,-1.05) vs-0.60 (-1.13,0.
35) MG Z (P<0.05) . 8. MUEAFRRAME R, 5 A4ME, CHmBEERE (60.0% vs 16.7%)
B 5 BAME, CAMBIAFRE (60.0% vs 26.7%) &, P<0.05. 9.IMHEZ 4 ikbn R 40 6] H L,

5 AHMEL, CYLMkE2Z4iEFRE (60.0%vs 10%) i 5 BAMLEL, C4AimpEe4itiiE (60%
vs 20%) fE, P<0.05. 10MERARHARLE, 5 AHME, B, CAMRMBEAEZR (16.7%, 0.
0% vs 30.0%) fi%, P<0.05. 11fRIMHE™FEFEEZAH M LE, 1 FARMBE, 5 A AL, C4 1%
PR AR (0.0% vs 23.3%) ik, 5 B4, C4l 1 ZRmbERAER (0.0%vs 13.3%) ; 2 KAk
5, 5 AAME, C4l2 ZARMmBERAEZF (0.0%vs 13.3%) &, P<0.05. 12. g4 kA R4 1A
Fbi, 5 A ML, CARINBITIE A FRE: (0.0% vs 26.7% ) 1k, P<0.05. Z5if: TEVESH A 2 #Y
BE PR g 5 Ve T A L 2 aeteE s RN IRIDTHAE R AR RS, RIS AE 2 AURE PR TR
NS 2R (BOR) JRIT AR ety T A4S S TR NS =/ (114300 , HE
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Abstract

Objective: To investigate the efficacy and safety of needle free injection in insulin treatment of Type 2
Diabetes mellitus (T2DM) . Methods: a total of 90 patients with type 2 diabetes were enrolled in the
Endocrinology Department of the First Affiliated Hospital of Shihezi University Medical College in
October 2019 -2021 in March. Randomly divided into 30R group with needle injection (Group A, n = 30);
BIAsp 30 groups were injected with needles (Group B, n = 30); Needle free injection 30R group (Group C,
n = 30). Record the general baseline data, including gender, age, height and weight, and calculate the waist
hip ratio (WHR) and body mass index (BMI = weight (kg) / height (m?) ); Fasting plasma glucose (FPG), 2-
hour postprandial blood glucose (2hPBQG), triglycerides (TG), total cholesterol (TC) were measured by
Roche automatic biochemical analyzer, and glycohemoglobin (HbAlc) was measured by high pressure
liquid chromatography. The number of patients with lipohyperplasia (LH) and hypoglycemia were recorded.
SPSS 26.0 software was used for data analysis. The measurement data were in line with the normal
distribution, expressed by x + s, and the comparison among groups was analyzed by analysis of variance;
The counting data is expressed by rate, and 2 test and compare the differences of classified data among the
three groups. Results: 1. There was no significant difference in gender, age, course of disease, BMI and
WHR among the three groups, and the baseline was the same. 2. A, B, and C compared with FPG (10.18 +
4.62,10.37 £2.23, 11.17£ 4.29), 2h PBG (13.64 £ 2.24, 11.43 £ 2.11, 13.85 £ 1.29), HbAlc( 8.55+1.52,
9.11+1.36, 9.27+1.61) , TG( 1.49+£0.90, 1.41+0.62, 1.68+0.91) , TC( 4.44+1.09, 4.42+1.13, 4.62£1.19) ,
LDL-C( 2.47+0.77, 2.52+0.94, 2.28+0.85), HDL-C( 1.30+0.29, 1.29+0.24, 1.28+0.43) were not statistically
significant (P >0.05). 3. There was no significant difference in insulin dose (27.37 + 9.23, 29.87 + 9.29,
25.37 £ 8.95) among groups A, B and C (P > 0.05). 4. Comparison of glucose metabolism indexes in
groups A, B and C before and after treatment. Compared with group A before treatment, FPG, 2hPBG and
HbAlc (8.17 £2.03 vs 9.11 + 2.89; 10.60 + 2.23 vs 10.80 £+ 2.24; 7.99 + 1.05 vs 8.44 + 1.42); Compared
with group B before treatment, FPG, 2hPBG, HbAlc (7.10 £ 0.96 vs 9.35 + 2.41; 9.40 = 1.16 vs 10.70 £
2.08; 7.43 £0.94 vs 8.33 = 1.36); Compared with group C before treatment, FPG, 2hPBG and HbA1c (6.23
+ 0.84 vs 9.82 +£2.30; 8.37 + 1.27 vs 11.41 + 2.80; 6.88 £ 0.64 vs 8.32 + 0.99) decreased (P < 0.05). 5.
After treatment, compared with group A, FPG (7.10 + 0.96, 6.23 = 0.84 vs 8.17 + 2.03, P < 0.05), 2hPBG
(9.40 £ 1.16, 8.37 £ 1.27 vs 10.60 £ 2.23, P < 0.05) and HbAlc (7.43 £ 0.94, 6.88 + 0.64 vs 7.99 + 1.05, P
< 0.05) decreased in group B and C (P < 0.05). 6. After treatment, compared with group A, the insulin dose
(28.03 £ 8.82, 22.53 + 8.35 vs 27.60 + 9.45) decreased among the three groups (P < 0.05). 7. Compared
with group A, AFPG (- 2.25 + 2.18, - 3.59 + 2.02 vs -0.95 + 1.83), A2hPBG (- 1.30 + 1.80, - 1.30 £ 1.80 vs
-0.20 + 1.81), AHbAlc {- 1.04 (- 1.63, - 0.25), - 1.40 (- 1.73, - 1.05) vs -0.60 (- 1.13,0.35)} in group B and
C increased (P < 0.05).8. Compared with group A, the blood glucose standard rate in group C (60.0% vs
16.7%) was higher; Compared with group B, the standard rate of blood glucose in group C (60.0% vs
26.7%)was higher, (P < 0.05). 9. Compared with group A, the blood glucose safety standard rate in group C
(60.0% vs 10%) was higher; Compared with group B, the safe standard rate of blood glucose in group C
(60% vs 20%) was higher, (P < 0.05). 10. Compared with group A, the incidence of hypoglycemia in group
B and C (16.7%, 0.0% vs 30.0%) was lower (P < 0.05). 11. Comparing the severity of hypoglycemia
among groups, the incidence of Grade 1 hypoglycemia in group C (0.0% vs 23.3%) was lower than that in
group A, and the incidence of Grade 1 hypoglycemia in group C (0.0% vs 13.3%) was lower than that in
group B; Grade 2 hypoglycemia: compared with group A, the incidence of Grade 2 hypoglycemia in group



C (0.0% vs 13.3%)was lower, (P < 0.05). 12. Compared with group A, the incidence of lipohypertrophy in
group C was lower than that in group A (0.0% vs 26.7%), (P < 0.05). Conclusion: needle free injection is
effective, safe and low lipohypertrophyin the treatment of T2DM. The effectiveness and safety of needle
free injection in T2DM premixed human insulin (30R) are better than that of injection of premixed human
insulin analogues (BIAsp 30), and the incidence of subcutaneous lipohypertrophy is low.

Key words: Type 2 diabetes mellitus; Needle free syringe; Insulin
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AT JE 0,8 FR 975 (Diabetes mellitus, DM) & —F 22 95 PR R A2 PR A P 0, R IR AL
il 5 PR BT R bt AL AH O, R Jm R b E B R& 5F 3T LR & L i o8 g . 3B
DM (PRI NS Bk N 1/4, BmEZ 5885w, o B BrbE /K 9% B ¥ (International
Diabetes Federation, IDF) 7E 55 9 ol /R s s ] 45 00, 1999 GEiH A A H 4 (World
Health Organization , WHO) X} DM #4733, H ALl 2 BUBE IR (Type 2 Diabetic
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DM HF# KT 30 & B+ A 5.8% M AN~ 1 BUBEJR 7 (Type 1 Diabetes mellitus,
TIDMD , JE 1 BUREIRIE & 94.2%0), HH T2DM & 90%LL .

PRPRT BRI E S L. WRWAE . IREIRIT 1830677 MR R BL & 2
YRy . 299697 BFE: DUIRBEREZG . B 3 SR B RAEIR-1 24K Eh 7). 78 T2DM
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AR, RS R A A3 U N E EM, 2009 4F 3¢ [F 4 JRI% Ph 2 ( American Diabetes
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%28 MRS A%

2.1 BRI SR K 574

2.1.1 R e K 4R

AN 2019 4 10 H 2 2021 4 03 A ke T+ K5 = 22 Be 2 — Bt Jg = Bt 9 29
RUTEL 2 BUBE IR B o PASPAT AT R bl BT S &M EE T N3 H: A
RS 30R4H (A4, n=30) ; FHEEHNII%A304H (BH, n=30) ; JEtiEd 30R 4H
(CH, n=30) o ARSEIGZAT T RKZFEF G — B e be 2 A0 B2 o o ik, P
2B BN R,

2.1.2 PANFRE

(DT2DM & WHO1999 4E DM £ Witk

QP BB A =G S R 2= 06T 5
Q@EBEH TR ER>18 %

OFER s ) 545 7 T PRl A3 R & 27897

2.1.3 HEBR¥RAE

OF BEFRIFEERR T 8E Bl R B 1 B IR S5 ST AORE B
QRIS o 5 FH 7 P R % 3K MR 5 2 5m A iR T 7 (1 (8 5
(FEL 1 FH 1B i 2 1) 2 AW PR JE

@ i 2 I A

2.1.4 2R E

T2DM 2 Wi #5565 WHO1999 4 DM 2 WibsiE (38 2-1) 5 ARIBE > iz ([
2 MU RI BTG TR R (2020 FEAR) ) I PIARE (KR 2-2) , MUHEE bR bR HEFZ IR
([ 2 BOMERIEBT VR TR RS (2020 FEARD ) FRERH HbA1c<7%HIbRitE .
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% 2-1 T2DM 2 Wikt
Table 2-1Diagnostic criteria for type 2 diabetes mellitus

Bl HO I AT RACT
BEALILKE > 11.1 mmol/L
o
1 DM SR # + A = 7.0 mmol/L
8§

> 11.1 mmol/L

A OGTT J& [ 2 ZINES If A
A 2 FidbrvE, ol H EERA,
HEERBNSTES FRiZWERE, RIA#i2 T2DM

VE: DM #ARER: WEEZR. ZK. 2. AHEREE TR,

7 DM HAUREIR T +

R 2-2 AR A 7 2%
Table2-2 Classification of hypoglycemia
R ZWibr it
1 %% 3.0<ILH<3.9mmol/L
2% I FE<3.0mmol/L

34 BB AR, A R BRI ™ E A, 7R 2 A A B AR A

22 73k

22.1 ¥

B I A A5 FH I ET AR R T B A PR A B T /R e 48 (QS-P) , it
S5 ONEMGE 20173151383,
2.2.2 —HR BRI &

WSz F TR, el FE. BE. WESRER, IR R ERR
(body mass index, BMI) =/kJfi& (kg) /&% (m?) ; JE Ll (Waist-to-Hip Ratio,
WHR)=[EHH (cm) /&R (cm) .
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2.2.3 IGPRIEFRILER B (L3 FR ZE

ZIRFEEEL 8 h, WH 2 ME IR ER K Sk AR, (5 2 K4 H s AL AT
(145 Modular DPP-H7600) |52 == fEIM K% (FBG) , #J5 2h IifE (2hPBG) , HiM
=W (TG) , MJHMEEE (TC) , & EWAH B (HPLC) Wl & BE 4k I 410 & E
(HbAle) . fFH (FRIMFESO WI-EARE (Z&f. =%JG 2 /M. 24: 00
W feRImpE. VA9T 3 HJGFIRIE FBG. 2hPBG. HbAlc, it IfitsHE&a HE
BEME, K IIRURAERE. d BRI kA GO YUk, FRSEEIRIE
DI HE<3.9mmol/L) REFMcHE (H E 2 ZUWEIRWIBIIG4E R (2020 4ERRO ) XA LA
BEAT 2

224 RESSRERTGE

IWIES

W NS A, EHAE, T AL 25 R, KA E R R B
b, AR SRR, GiESEINE, BERREAZ, e —E, R
[ 22 A B R St 2 B e A 5L

2.z

EHRWZEO, ¥ RESHEANZOEE N —5, B — b B 5 o
FRIAE, KRR RRERE, AR R, BERZER D RRITTERESRFEN
1k

3. VESS

B dem SME NG Z R BNy, HESEM A HEE, SHRHAT
MeJa, FHZE 0IRTu AR AL, RN CREFE S A SIS E, A, A
BARRAE RS 20 I 7 T 2 B A T, SR JE AR R 34 2R o (51 % ()93 S 44
Fo N VRS AL AT WL A, RERES I B 3s DL, BB TFES A, R
Z¥Z % 10s LA I

FRRESS A IR DR

23 Gt A

K SPSS 26.0 BAFHEATHAR 0T, FFE IESDAAERTIRILL x £ Fox, 410
FEBCR T 200 M 7 AR BRI R KR, 4L LEACR 2 Al .
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AHFRFMEFAIR

3.1 —ARELL TERI 4R Bl EL 3L

3
Ll

1N

ZAHRIZEMER] . ERY . FE. BMI. WHR 2545k FIE ST %ER, P>0.05,

FE5E, BAAHME. WK 3-1.

F 3-1 — AL VORI LA

Table 3-1 Comparison of general data among groups

it H A B4 CH Fi2 (q PE
P (520 15/15 12/18 16/14 1.158 0.561
G CNE D 62.00+11.06 66.90+12.41 65.60+9.02 1.621 0.204
R () 10.07+3.07 12.90+6.95 12.73+5.49 2.587 0.081
BMI (kg/m?) 25.0743.33 25.19+3.26 26.44+3.24 1.621 0.204
WHR 0.91+0.05 0.91+0.03 0.93+0.06 0.950 0.391

3.2 BERE R BHE AR AR LAY

= %] FPG. 2hPBG. HbAlc. TG. TC WL itFE X, P>0.05, Ui IEIR
5%, HAR M. Wk 3-2, K 3-1,3-2.
2 3-2 PEARAC I L LR FR R4 1A] EL A

Table 3-2 Glucose and lipid metabolism indexes and insulin dosage between groups

T H Al B4 CH4l F1H P

FPG (mmol/L) 9.11+2.89 9.35+2.41 9.82+2.30 0.600 0.551
2hPBG (mmol/L) 10.80+2.44 10.70+2.08 11.41+2.80 0.735 0.483
HbA1c¢% 8.44+1.42 8.33+1.36 8.32+0.99 0.085 0.919
TG(mmol/L) 1.49+0.90 1.4140.62 1.68+0.91 0.791 0.457
TC(mmol/L) 4.44+1.09 4.4241.13 4.62+1.19 0.221 0.802
LDL-C(mmol/L) 2.47+0.77 2.52+0.94 2.28+0.85 0.933 0.398
HDL-C(mmol/L) 1.30+0.29 1.29+0.24 1.28+0.43 0.033 0.967
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Figure 3-1 comparison of glucose metabolism indexes among groups
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Figure 3-2comparison of lipid metabolism indexes among groups
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33 R FEMAERELEE LK

NS R AR LG E R, P>0.05, AN, Bk IE 3-3.

R 3-3 JB by R AR AL AL A LL iR

Table 3-3Comparison of insulin dosage among groups

i H AW B4 CH F1E P

S EAE (TU/d) 27.3749.23 29.87+9.29 25.37+8.95 1.189 0.168

3.4 EPINER BEIRE SRR LR

A. B. C =Z#HAJ7)5 FPG. 2hPBG. HbAlc ¥IBEITHI FI%, B4 %ER,
P<0.05, BARNWF% 3-4, K 3-3, K 3-4, K 3-5.

* 3-4 BRI AR B 5 LU
Table 3-4 Comparison of glucose metabolism indexes between the three groups before and

after treatment

21 FPG (mmol/L) 2hPBG (mmol/L) HbA1c%
bl VRIT R MEb ] t18 P VRIT R RITE t{H P TRITET RITE t{E P1E
A

9.11£2.89 8.1742.03* 2827 0.008 10.80+2.44 10.60+2.23* 0606 0.049 8.44+1.42 7.99£1.05° 2.171 0.038
4
B

9.3542.41 7.10+£0.96* 5.648 0.000 10.70+2.08 9.40+1.16° 3.960 0.000 8.33+1.36 7.43+0.94" 4.107 0.000
il
C

9.82+2.30 6.23+0.84" 9.736 0.000 11.41+£2.80 8.37+£1.27 6.721 0.000 8.32+0.99 6.88+0.64* 10.036 0.000
4

E: S5IRITETALE, *P<0.05.
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Fig. 3-3 comparison before and after FPG treatment in each group
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Fig. 3-4 comparison before and after 2hPBG treatment in each group
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— r'S A 2H
i - B ZH
v C £H
15—
;E,: P<=0.05 P<0.05 P<0.05
S— I I I I - -
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=
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J‘\_\ > 3 > g
<8 25, RS> R> R>
__)‘Ef\, -_)‘b{\/ -}‘5-@{({. '-‘;5: "‘\70‘: %ﬁ

time

K] 3-5HbAlc V& J7 1l Ja I Eb AR

Fig. 3-5 comparison before and after HbAlc treatment in each group

3.5 FEEERR

LA

3.5.1 AR B SRR L

5 A4, B. C4 FPG. 2hPBG. HbAlc Bfk; 5 B@AL, C 4 FPG.
2hPBG. HbAlc B, EARiT¥£ER, P<0.05. W% 3-5, K 3-6.
* 3-5 W56 5 HEAR T FE AR A A bh A

Table 3-5 Comparison of glucose metabolism indexes after three months of treatment

T H A B4 cH4l F g P1E

FPG (mmol/L) 8.17+2.03 7.10+0.96" 6.23+0.84" 14.731 0.000
2hPBG (mmol/L) 10.60+2.23 9.40+1.16 8.37+1.27" 14.078 0.000
HbAlc (%) 7.99+1.05 7.43+0.94° 6.88+0.64" 11.603 0.000

vE: 5 AEMLE, "P<0.05; 5 BAMEL, *P<0.05.
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Figure 3-6 comparison of glucose metabolism indexes after treatment

352 Alu/ERR S RAEHELE

5 A MM, CHESEFEM; 5 BAMIL, CAHABSEREIK, FRKi¥E
X, P<0.05. W% 3-6.
R 3-6 15 J5 R = S 2 ] s

Table 3-6 Comparison of insulin dosage among groups after treatment

T H AA B4 cH4l F (H P1A

Ji 5 255 & (TU/d) 27.60+9.45 28.03+8.82 22.53+8.35% 3.354 0.033

VE: 5 A4MLE, "P<0.05; 5 B4IAMHEL, *P<0.05.
3.5.3 PEHENREE 4R B] EL 3R

5 A ML, B. C4AFPG. A2hPBG ik, C ZHAHbAlcfk; 5 B4AALL, C4

AFPG. A2hPBG 1, A&il2#=E X, P<0.05. W& 3-7.
R 3-7 [ g R A 1) LU ¢

Table 3-7 Comparison of glucose metabolism A values among three groups

A B 41 C4H F/HfE  P{E
AFPG (mmol/L) -0.95+1.83 -2.25+2.18" -3.59+2.02* 12.898  0.000
A2hPBG (mmol/L) -0.20+1.81 -1.30+1.80" -3.04+2.48" 14.602  0.000
AHbAlc ZE (%) -0.60 (-1.13,0.35) -1.04 (-1.63,-0.25) -1.40 (-1.73,-1.05) * 12.880 0.002

E: 5 A4MLEL, "P<0.05; 5 B4, *P<0.05.
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%3 HER BT ASTLEMRY
3.5.4 M¥ELARZRE B ELE

5 AHMLE, B. CHIMMBENERS, F4it%E X, P<0.05. W3 3-8.
K 3-8 MUAHIE bR R AL E] L

Table 3-8 Comparison of blood glucose standard rate among three groups

T H A% (n, %) B4 (n, %) CH (n, %) » P
A IE R 5 (16.7) 8 (26.7) 18 (60.0) *
MmEERIERR 25 (83.3) 22 (73.3) 12 (40.0) 13.680  0.001
&t 30 30 30

E: 5 AEMLEE, *P<0.05; 5 BAMEL, *P<0.05.

3.5.5 MERSAFREELR

5 AHME, CAHMmMEZeAbrERE,: 5 BAHME, CAHMMEZeERES, &
Gt E X, P<0.05.
% 3-9 IfLME 24 iA bR R R HL AR

Table 3-9 Comparison of blood glucose safety standard rate among three group

miH A (n, %) B4 (n, %) C4H (n, %) * P
I 22 4k bR 3 (10.0) 6 (20.0) 18 (60.0) **
IR AR 2 4 I8 27 (90.0) 24 (80.0) 12 (40.0) 20.000  0.000
&t 30 30 30

VE: 5 AEMLE, "P<0.05; 5 BAMEL, *P<0.05.

3.6 REMAIELE

3.6.1 {RIM#E A S &R 8] EL 4R

5 A ML, B. C AR RERIK; 5 BAMEL, CAMRIMBERERIK, F4
HEE N, P<0.05. WL#E 3-10.
R 3-10 I B & A 5 28 18] st

Table 3-10 Comparison of the incidence of hypoglycemia among the three groups

TiH A% (n, %) B4 (n, %) C#4 (n, %) X P
R I 9 (30.0) 5(16.7) * 0 (0.0) *

To AR A HE 21 (70.0) 25 (83.3) 30 (100.0) 10.320  0.006
&t 30 30 30

VE: 5 AAMLE, "P<0.05; 5 B4IAHEL, *P<0.05.
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3.6.2 {RIMAEL & ™ EFRE LA B LR

5 AGME, CA 1 g, 2 JRIMBE R AERIGE, 5 BAMLE, CAL 1 FARIMHER
FERAR. WA 3-11.
2 3-11 IR A A T B R 4 ) EL A

Table 3-11 Comparison of the incidence of hypoglycemia at all levels among the three groups

R AR 43 2% AW (n, %) B4 (n, %) CH (n, %) 2 P1H
1 AR A 7 (23.3) 4 (13.3) 0 (0.0) * 7.664 0.022
2 AR bE AR 4 (13.3) 1 (3.3) 0 (0.0) * 5.506 0.064
3 AR MR A A 2 2 (6.7) 1 (3.3) 0 €0.0) 2212 0.331

¥ 5 AAMEL, *P<0.05; 5 B4, *P<0.05.

3.7 BMEREEE

3.7.1 RERNEAE & & AL

5 AL, CALRATRIIAER R ERIE, 5 B AL, C 4R AENNHE R
KRR, AHFEENL P<0.05. W& 3-12.
2 3-12 JIg iy HG AR R A A2 T LA
Table 3-12 Comparison of the incidence of fatty hyperplasia among the three groups

| AW (n, %) B4 (n, %) CH4 (n, %) e P
JE s A 8 (26.7) 9 (30) 0 (0.0) *
T e oy 30 A 22 21 30 10.588 0.005
&t 30 30 30

VE: 5 AEMLEE, "P<0.05; 5 BAMEL, *P<0.05.
3.7.2 BERpIESE AN ERE] L iR

ook B R AE N AR BE AR AN, AT B E R N R AR EZ N4, 5
AWML, CHMMMARRAERBR: 5 BAML, C AR AR RERK, A4
T E L (P<0.05) . WL 3-13.
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R 3-13 HRMHG A R A A H A A B A
Table 3-13 Comparison of the number of fatty hyperplasia among the three groups

A A B4 CH
0 30.1 28.8% 41.1%"
‘ . 1 0% 100% 0%
BT g H A A4
o) 2 71.4% 28.6% 0%
%
3 50% 50% 0%
4 33.3% 66.7% 0%

VE: 5 AHMLE, "P<0.05; 5 B4, #P<0.05,

16



ERE 2210 BAFAERLFLT

£ 4EF Wi

b5 E KA, REHEZR DM MEREN AR T RiEER, REZ
HeA2 58— R PR R K, BURE N 10.4%, IDF R4S, 2018 4E1X 18 ¥ K& LA L DM A
BN 42512, VPR 11 Ndogfs — N HgpiE-s),

T2DM 2 FH g 5 BT A 73 1 i 5 2R BRI REDG 20 AS A2 5| RS () i W ot v, [) BN vy AR 5
FEC PRSI AT 51 2 T2DM 22 BAN SR T RERRFSR T B0, i B A7 b R 38 T m] 7= AR X
) AH PRI JR B 25 43, 1T T2DM R85 BARFAE XU A 230 R R S 37380 318 LA 50080 237
XITTHIEH T2DM, REEAT 5 2 s 16 97 v] S AF M BRACmobs , OG54 5 R 30
FFAT R SR B B M T RE, RS R ERASBESE, IF HIREE I — B8 IRom A I
FEAE R B RBP4, RIEYI21 DM £ B 2E G T &, BELH TREsH
i KA ) BB v P B . TR R I 3 S LR AU S el SO I 2 S b R S 2R
TRAT R, BEORUE PR A R R M, SOnT SEEE 0 1 1 PR I IbE, BRtk, 23
T2DM H3& e a6 150 F 0U7R R s 22 S L JGR 55 R R iRy 7 1243 T B R VR T B e T
A7 FSEEL, R BT Sk R R R, o AR N IR S R B A A,
N bg K2 BRI B AERE K, TIRARIE DA, (L0 77 200 R 3 = RRE R
440, RIURR S R E UM E R, s, BEEREKFMRS, TFEkd
e TR Z 9 B By 2y A 35 8, 2012 4, op [ £ il 24t L B B S kvt QS-ML e
RS AR (P EJE R QS BEITRHE AR AR A TR RES . (HIEHF S 1A 2
Je Az A R — D A . AW AU E X L TR R 5 25 S 5 A TR B R S
HIFEM, BT R & FRa T 7 2N v e 4tk .

4.1 TEHESHE 2 BURERIRER B R IaTT P AIERIAR

T2DM £33 Ji & 23 J7 0 80 32 BB A TR (0 PR o It bk o 23R R i 5% 2% 771
W, HIWr IREA bR AR F B9FEFR 8 HbAle, DL HbAle<7% MKkl (2% (2020 4
2 RUBEPRIE TG HE ) O, R HbAlc /KF R RS, (H 2 B kbR AT A B
1, 2004 43 F H o MBHE RN 25.9%, _EORGR B TR RE AN — BRI Z59
BIT Ja IR IAA BT, AN B E e, AR LSS R — R BERLA
AR TERR . B R BEELERILES a2 R (P>0.05) , ULEHELST,
HAR M, FEbIEml B3R T RS = A H e AR bR gt ATt 4R BoR: iK% 3
MNAJGE = HEFHT FPG. 2hPBG. HbAlc M FR AR AR B0y 7 AT B B N P%, X 58k
PRI 7K BRISIEE N Fe 45 RSN, A8 FH I 5 2 V8 7 AR B A B AR IR, o5 4 s i B
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B, FFRCE SR ThRE, BB RIERARERE. W55 A a0 A R A
AL RR: 5 A4MEtE, B. C4 FPG. 2hPBG. HbAlc %fik: 5 B 4AMtL,
C 44 FPG. HbAlc Bk (P<0.05) . X 5RIALEENFOIRIBT T KRR XF ke = Al
Ja P EE AT AR b, g5 %R 5 AAE, CZ4AFPG. A2hPBG. AHbAIlc
K; 5 BAMLL, AFPG. A2hPBG ZfH K (P<0.05) , $#nfHALENERBES RIS
BV G IR B 2O IR R B B R, ROR TR . FRATTN MU AR R AT S b, A
MFEEFR RN 16.7%, B HIMPEHEFRRA 26.7%, CHLMMBEIERF N 60.7%, C 2k
IEFRFRR AL BAHR (P<0.05) o BERR AN ST B S IE bR E A% Ak bR,
ZEREIR, AWML 2IERREN 10.0%, B I 2 4iERREN 20.0%, C I
IEFRFEN 60%, CAHIMBERE A, BAR (P<0.05) o JFASERZE N F RGN FE 5
ST TCTCET VR A S S AE 2 BURE R I T 2, 45 SR BoRIRdT 15 RIE(ER ok
TS BRI R I BAR T A RS . ARG FEUSIE AT 36 44 B FH AT B SR IT,
KB oy A TC AT A S S 28R [F — S AR S T & B S 2, Il FPG. 2hPG. HbAlc
TAE R PR T A EES . GuolI&E A Xt 60 1] 2 UM FR s 2 34T 4 AN A B & %t
FRAFTE, 4G MmpE /KT AT W, S5 RBOR, ToEHE SRS R IR R R
£ 30min B (P IIBE KPR T A SRS . B PO N E a8 H 114 30 g 5 250 Tod
T AR A A ZE B RS T B B SO IR T, AR BN, TCEMES AR R A
RILEMELD 4-6U. AFARER, SRK GRS EHAEAR LR, 4R8R, Cc4
JREZRHER A, BAAL (P<0.05) o {@ RN R Wb ih &A X, 4502 —H
S ZAHBO: A G WA SRR S R B 3R S N A2 i A7 5 B PR R B BRI, A X
BN ik e A s B, A R 1-3min SRGERBL, 29 10min B A] R REE H2RK
F, i mR . IR B AT OGTT 4 ik i i & 0%, 7£ 30-45min 5 = 7]
L EE, FRFEAHS W, HS5—MHWEIEMAEK, KRS —MH W, ZAH W R
JE AR W, JE B R IR R T =i AT 2, OO A RS RO . T2
DM [ 531 B ] H B AR 43 9 B R, Engwerdal?2241%5 \7E 18 44 i3 HR k4T 1) —
TAEFC R IR, TN S AL G e S A Bl 28 3807880 265 A iy 3o 2 1) g DR B [ R oL 2% Jk
Sy ZIR IR B A BT [ B 4600, 29 45 or BT 4 B m b, BOA EHE SRR 50
Sreh, AT RO, B R PR BE I AR IR B R AE A o DR, FRATTHEDN G B S A8 T
W HHUAE AT, e S 2, TRk T2DM B 2 G 2 (K A 236, A NP i
B G SO AR BV R S TR B s, TR B B AT (1) FEBE AR

4.2 FTEHESHE 2 BIERRRIR B RIATT P R EMERIMR

Ji {5 2R AE PR AIC LW () [0 I 58 v T MG IR A IR S Fa o A g &2 3t A

18



ERE 2210 BAFAERLFLT

EFR RG22 DA S SR 28 2 7o 0 0 4T A R Ay 8 A AL A1) 1) — Fofr U0
AT B KPR IREEAAE . ADA KK MBS 2 X 9<3.9 mmol/LB2, i BRI 24 i vF
WL e AR RO AR, BN<3.0 mmol/LIS3, AR Uk £E 9% JR % N b It s I, LR A
AELE AE A Y IR RAE OESE, 2 DU S 3R 5 SO R SR
549, ARIMPREMIRRRIE FE L YUK, OB, HAEERRKAEZmitae. md
ZUNRE RIS UL PR LR, — /N FE R 2 b B A7 B, L o B o I 9 1 U
RS, X B TAE 5-10 20l DRI A T 4066 ot B T 3 ol Ao 41 B AN T
WAET . 28 2R 45 A SSL MR /KPR T 2.2 mmol/L A1 RAR MUK R AF>2 Wk XR™
ORI, ™ R MU ] S BOR A R A o R U T E S S SRR R,
A5 B g A L,

— MR MBS B R AT TE ik ], (R ERYR R AR R, 7R FRATRUR BT ik 2
AT CAYRR /A P o 2 P A BRI 4D A 9 AL ) o 2 Y 7 Ik v P B 3R M, e A TR B
NEE, WKL S R & KT, B A DU & S 2 KT S A AR R . AR
IR I T DAFEAR T 28 B 2856 B i A1 IR PR OB, G HR T B R T e 3 8 5 B L A4 o)
ik 8 2R R fi vy A 2R I M 2R o IX NI FEAE TIDM R AR IRGE, {H7E T2DM H R AE 2%
18, AH R R T BR B AR B AN BUR LR A 1ELE TIDM R, T fE T2DM Hiig
HH R AR BT o 3 Tl LA 77 10 52 453 PR B TR ASE e e 1 A 4 Bl o R 0 T B R ok = I 2%
A EE AR MR IE AR S ORI R . R AR TS5 AR AR [E INJEX30 Jobt i it & A
JiR B R EFATIRS XN RATT, SRER, B EARKAEMRIE, S5HHAMLA
Gt AFER: TEES A AR R AR MU, R B 4 & 2R 2350 £
VRN 0 45 A — B AHIE FUX AN R 4 MG IR & 2B e gk AT L, 76 1 i
W, CHRAERMKT A B4, 24 Mmpid, CHMMBREREKT AA
(P<0.05) , 3 ZARIMmpEF, AHRERN6.7%, BHRERN33%, LFil¥mE XL
(P>0.05) o H T E AN &M TCx AN B G A IR & A R AR AN R S 25 E i o, A
WHotiEE 9, P REL T REHER 2 et S . BRIV IS 1 R A 2R R A,
s (D @3RI K: FERW EE MR &A% DT E MiEs), BEA
JE S ARG T RIE3), WO KAMIIEE. (2) RIE: TR A2 5 Y B0
B, TR, () RGN EEN RS R ARG, W AME
A, SRR R A . B Ah— 00 ToE 5 3830 56 18080 & 2 1 AL EoR,
5GBS AR B TO B S A TR AT IR S R i, HOh 2 R AR e 2 e 2224, [
BATIATCE RS 2R T TR B R A RS AT R, R 3= & 16 5 48 g b =y g =
G ARG MBS FEARTE R, H RS = s IR AN EIR, R W & A2 R B A1
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4.3 TTEHESHE 2 BUERRER B R IaTT P EIER MR

UeAh, B A TS ISR S ER A R B, A DRI AN E, R ER
RIS 2 LR, S ECME BN o i 73 25 2 DL 58 FH J 5 2% B8 38 B 1 1 — it )& 11
“EIVELET, MR ARG R B AU AR R (B0 BEEE, H LR RS R R BT
— R, fE L, AR T AR A B BUEIRAR (1064 LR AN TE R, B
EBE, ERREMEN, HEERERNIEIIME, AN FERENTEHR. £—0
HLUP IR R, K B G D 40 AL, T A A 2 R 10T, I G AR R B R ROR
BB, BeFERAL. E S AT R A Sk B OGN g Sk AR IR B 2, IR T AR
PSRRI . XIRISIZE N A QS-M BUPREF IR TCEH VRS 2 ANTE FI VST 114 30 R &=
BEAT LR, W20 g iy 389 26 e e BR AL /D . — TR BE 27 1 T 10 R B T2DM &
JE 7 3G A B 2 15 53.4%, =ORAI B TR U0 b SO 60 48.7%,  Hh [ [ BF L7 A £
53.1% M NA MR TG A= o X 0T3S A R AR F AT b, AR OR A AR AERR TG A A 8
N, BHKEMRIIEAERNA 9N, CHTERREMYIGA . CHMARNIGA KR AR
WA, BABK (P<0.05) o LFIUIZE N 200 ) 5835 K A PET R TGEHE 5 48 1
iR AT 2 AN AR SO IR 7, 45 SR B R TC AR O 28 0 B R K AR
BRI A, BAEHHAR I ES, SAHARER B KU IE NHEE
(B2 T G D 3G A AN BOAT o0 i, BN TR A Bm 2 N 44, Hh CHESE
IR RAENRIEAE, 5 AL BALL C AN AR KAEFREMR (P<0.05) . X5
b U 3IAE N BRI A — 8. FRATTHE R AR TR G S A0 JBR 15 3R 7E R NI AR BE iz
W ST B, X BRI TG MIAE R IR, R TR Sk, B/, PR TR
R e R A L 2 X AN 78 i S (VG 7/ I 7 a5 i VAN = S i)
FETT R s AR rh [ 55— AN HTBE PR 50 00 TR & 2= 51 B IR Iy 3 AR i 45 R R
741, K HAAE A S R SRR AR AT 51 R T R T A ZRsE A, i iy A AT o R 2R
W, FEUERE RS RAEMAHEN, R TEEAHE. kE 2 MEFRME HOmR
B0, T2DM P35 H B S 25088 131510, 16 I8 A4 1) B & T3 R
Z S 10,110 MR 2, HbAlc FIZKF B2 3 & 0.55%. ABFFEtxT =4 B3 1
[ R T H IR AT IR, SR SRR 8, AES A S R H B
AT 0 3 S AN S PT al f S5 3 DRAE S 5 O M S BRI MR W 3G A, R sb 7 g s 1 A=
FIT 5 2500 J 8% 2 770 B 0 o DL R BRAEG T I A S v
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44 TEHEFTRARDZS /IR TR AR ZRODENIE, &2
X2 BIE R RIS

TR NN 5 2 B R A BN R S A R B R N S R A K, H
HEs BRI ) 30R RS 2 TIVR R & 22 S AR SR IR AL 0 00 AH 1] 4 Jige
2 30, JEH 30%MIE T &S E K T0%KRE B AR T 1K R AL RS, 5K )
S NAE 2018 FFENN 169 WA F 174 30 J5R & 3 M HUR B i 2% () Bl AL ooF BRBJE 92 O gk AT
Meta 7047, iR EIR, SRS RME, 14 30 1 FPG. 2hPBG. HbAlc ¥
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