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Abstract

Background and objective

Breast cancer is the most common cancer among women. Recently, the
incidence of breast cancer has increased yearly as the environment and lifestyle
change and it has become a major life-threatening neoplastic disease for women.
Similarly, in line with changing lifestyles, the incidence of diabetes and impaired
glucose regulation gradually increases, and about 10% of patients with abnormal
glucose tolerance develop into type 2 diabetes each year. Studies have found that
cancer patients receiving chemotherapy have the higher incidence of impaired
glucose regulation and diabetes than the normal population, and the occurrence rate
of chemotherapy patients with impaired glucose regulation develop into type 2
diabetes disease increase rapidly. Therefore, it is especially important to investigate
how to intervene in patients with impaired glucose regulation to reduce the incidence
of diabetes.

Impaired glucose regulation (IGR), also known as pre-diabetes, is a stage
between normal metabolism and diabetes, including impaired fasting glucose (IFG),
impaired glucose tolerance (IGT) and the merger of IFG and IGT. Epidemiological
studies have found that the domestic development of IGT for diabetes in

transformation rate is about 2 ~ 14%, IGR, the intermediary metabolism, is a special
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stage with the only reversibility to normal glucose tolerance (NGT); One study
showed that domestic investigation in 346 Beijing shougang workers 30 ~ 64 - year -
old patients with IGT, two years later in 148 patients (42.8%) into a normal glucose
tolerance, so the intervention in impaired glucose regulation (IGR) is an important
stage to prevent type 2 diabetes mellitus (DM). There have been some prospective
researches (2~10 years ranging) showing that lifestyle changes can reduce 30% ~50%
incidence of DM, but it’s more difficult to adhere for a long term and has less
intervention; It also has been found that insulin intervention in patients with impaired
glucose tolerance during chemotherapy, can reduce the incidence of diabetes; the
intervention of Acarbose and metformin drugs in IGR patients during general
population can reduce the incidence of diabetes. There have been some prospective
researches (2~10 years ranging) show lifestyle changes can reduce 30%~50%
incidence of DM, but more difficult to adhere to long-term, less intervention; The
literature also found that insulin intervention in cancer chemotherapy in patients with
impaired glucose tolerance, can reduce the incidence of diabetes; Acarbose and
metformin drug intervention IGR patients in the general population, can reduce the
incidence of diabetes. Metformin has a direct role in sugar metabolism, not by
stimulating insulin B cells but by increasing blood glucose lowering effect of insulin
levels play, and plays a protective role in already damaged islet -cell function, so as
to avoid it being further damage; Compared with sulfonylurea drugs, it has patients’
good compliance and convenient oral, reduces the incidence of adverse reactions of
hypoglycemia as well as it is cheap; Compared with a- glucosidase inhibitors
(acarbose), it reduces gastrointestinal irritation for patients and relieves stomach
discomfort during chemotherapy. Research has shown that: metformin can improve
the prognosis of patients with malignant tumors, and it can cause good effects in
combination with metformin for patients with early breast cancer receiving adjuvant
therapy; In addition, metformin inhibited the proliferation of breast cancer cells. At
present there are few intervention research on breast cancer patients with sugar
regulation damaged , as a relatively new research ,this project is used to investigate
the influence of metformin therapy on recent blood sugar levels of these patients by

using early intervention with metformin on breast cancer patients with impaired
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glucose regulation during chemotherapy.
Methods

According to inclusion criteria and exclusion criteria, a retrospective analysis
about sixty cases of breast cancer patients treated with IGR from our department
between October 2013 and October 2015 was conducted and their ages were 35~75
years old. The random division method was used to divide patients into experimental
and control group and each group had thirty patients. In the treatment group, 0.25 g,
bid, po. metformin was given during chemotherapy, diet was controlled and exercise
was strengthened; in the control group: only diet was controlled and exercise was
strengthened during chemotherapy. Blood glucose levels [fasting plasma glucose
(FGB), OGTT2h glucose (2hPG)] of these two groups before and by the end of the
the second.the fourth and the sixth cycles of chemotherapy were recorded; Pathology
results, patient ages, menopausal status, BMI and liver and kidney function results
were collected to establish a database. Continuous variables were expressed with
mean =+standard deviation ( x#s) and measurement data were expressed with the
number of cases (percentage). The t test and x? test were used for statistical analysis.
p<0.05 was considered statistically significant. All data were processed using
SPSS16.0 statistical software.

Result

1. The study enrolled sixty patients with breast cancer with IGR and they were
randomly divided into experimental group and control group and each group had
thirty patients, no patients dropped out.

2. There were not statistically significant differences in age, breast cancer
staging, BIM, triglycerides, total cholesterol, ALT, AST, and other indicators between
experimental and control groups (p>0.05).

3. Patients' average fasting glucose and OGTT2h average blood glucose in the
experimental group and control group increased as the chemotherapy regimen
increased; compared with control group, the one in experimental group increased
slower, indirectly showing that metformin intervention was effective.

4. The efficacy of metformin was observed in patients during chemotherapy, ten
cases in the experimental group of thirty IGR patients (33.33%) were reverted to
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normal glucose tolerance, while three patients (10%) in the control group of thirty
patients were reverted to normal glucose tolerance; the reversal rate of the
experimental group was higher compared to the one of the control group, the
difference was statistically significant (p=0.036). Four cases (13.33%) in the
experimental group of thirty IGR patients were changed to diabetes mellitus, ten
cases (33.33%) in the control group were changed to type 2 diabetes mellitus, at the
end of chemotherapy, the incidence of the experimental group of diabetes
significantly reduced compared to the one of the control group (p<0.05). Comparison
between two groups in fasting blood glucose and the blood sugar glucose OGTT2h
efforts showed that the experimental group was better than the control group.

5. The adverse events of these two groups were slight, and there was no
significant difference between two groups (p>0.05). After symptomatic treatment
symptoms, no subjects withdraw from the study appeared, safety and well tolerated.
Conclusion

1. Breast cancer patients with impaired glucose regulation receiving multiple
cycles of chemotherapy can affect their glucose metabolism, causing some patients
sugar metabolism condition deteriorated, even into diabetes mellitus.

2. Metformin treatment of breast cancer with chemotherapy in patients with
impaired glucose regulation, can effectively control blood glucose and improve
patients’ glucose metabolism, delay the process of progression to diabetes mellitus.

3. Metformin in this research has a good security.

Key words
Metformin, breast cancer, chemotherapy, impaired glucose regulation.
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SLRETG 2013 4 10 H %2 2015 4F 10 JJARIFE AR ZL g o N (5] ) EOpE 1
TR HIYT B3 60 1, ARAH —HORUIK 30 i, RARFI#E 30 1. R ANRIEEAME
BLER 110 SEUGZH AN IR ZH 2 48 0 A R W2 3 1 22 7 (p =0.418>0.05).
AL o B R LR 22 5 (p =0.872>0.05),

R L1 60 FIFLIRE B L TURH LE AL

S Xof e 20
IR RIEEAME B p 18
i % % %
W ()
=60 19 63.3 20 66.7 0.418
>60 11 36.6 10 33.3
FL A 53 3
I 9 30 8 26.7
1l 11 36.6 12 40 0.742
11 8 26.7 9 30
I\ 2 6.7 1 33.3

e pH¥IKT 005, EFLGHITHE L.

1.2 SRUGAH SRR A R GBI ELAL

— M TR SEIG2H X HE2H p 1E
BMI(kg/ m?) 23.9+1.06 24.2+41.13 0.746
TC(mmol/L) 5.141.06 5.241.03 0.694
TG(mmol/L) 1.2140.26 1.1840.29 0.489

ALT(lu/L) 3542.26 3642.18 0.682

AST(Iu/L) 3741.76 3642.03 0.834

BUN(mmol/L) 5.240.94 5.1+1.06 0.251

CRE(umol/L) 5648.94 55410.94 0.598

1



g5 R

VE: pAEIIAT 005, ERELEE L.
W 1.2 fas: LIS S5ATHEZELE BMI. TG. TC. ALT. AST 2% I5ifskr
VLGSR, EZRTEEE (p>0.05).

2 Z—EXANFFTsaMm e R
2.1 P4 1Y EPG F OGTT2h Ik FE 4L yT & BAfK AR 4k,

R2.1 PR AT IYIA) 2 M U O -

IR AT Al S e R 2 JE %4 6 JE A

2H 5 (mmol/L) (mmol/L) (mmol/L) (mmol/L)
SeaG o 5.91+4).64 5.924).73 6.0240.75 6.0840.79
papicEE 5.87+#).66 5.9440.83 6.234).75 6.47+1.16

* 22 WAHEEITIHE OGTT2h MFEE -

W AT RT OGTT2h 2 i 24 JH 6 JH 1

2H 51| Mm## (mmol/L) (mmol/L) (mmol/L) (mmol/L)
SEIG2H 8.2442.85 8.72+1.64 9.3#1.75 10.00+.94

X e 20 8.93+2.16 9.23+1.83 10.43+1.36 10.76+2.92
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4 R

2SR MFE{E (mmol/L)

OGTT2hIMA#{E (mmol/L)

S DDA~ O

NN

SRS R
0 DA OO0 O

12
10

—— 4
i il

W

&g

R FAEM He)E
17 R 3

K1 P2 R 2 R R B AT A AR A A L

—— S A
= X

A

A

K2

W BAEE EeE
A7 A

PR OGTT2h Bk BEAL YT i AR e 5 1L
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g R

MR 2.1, %22, B 1, B 2 g5 R EoR: LA S5 BA I S OGTT2h
MHEZK-FBEE A7 T A2 3 NG THEa s, W7 s IR A, mr 3uf
WETFE, T H SIS IS . OGTT2h MU T s 344218, 1a)32:3a B — I XL
T2 A 2K

2.2 Hi4H B 1 FPG AR/ J5 2hPG, TEALT B B FHE s, R
) FPG K707 5 2hPG BN /1R b, i3 44 Tk B 2H (p <0.05 2% p <0.01).
P FORUMCAT A 28 B IGR & (1) I BE 7K -

*23 SHRHSMIRANSTHIE FPG AIBE 6T 5 2hPG HLLER

SEIGZH (n=30) SHHEZH (n=30)
TiH — — p 1E
A7 B tI7 R A7 A tI7 5
FPG(mmol/L) 5.9140.64  6.08+40.79 5.870.66 6.4741.16 0.016
2hPG(mmol/L)  8.2442.85  10.00+2.94 8.9342.16 10.7642.92  0.048

H: p BT 0.05, EREGIEE XL

2.3 SZIGZH 5 X IR AR AR PR S e e

6213001 IGR i34 H 4 10151 (33.33%) 33 4 y 1E & B i - (NG T), X FE 4130
BIIGR & H A 311 (10%) T 4 ANGT, SLIGH iR T 5 TX A, 2R A
it 2E R X (p=0.036) $E/~TE - FEXUIH B 5 FEAQ U S w IR AS i i B B3 0L
3o 5 SIS A 4151 (13.33%) IGR 35 14t & b /R i (DM), i RE 21 47710(33.33%)IGR
HEHENDM, 2R BS i E X (p=0.047), UiHH — B SUICAT LLIE 22 0 i 1 52
1 28 2 3t e O PR R s S 2H A 16491 (53.33%) IGR i Fa e 7E IGRM BX
M0 BB 2H HH A 17151 (56.67%) 8 R E FEIGRIT By, T4ttt %% 2 7 (p=0.859) .

2.4 IR A I BE AR S Y LA

NGT IGR DM i
&t

n (%) n (%) n (%)
SEIG2H 10(33.33%) 16(53.33%) 4(13.33%) 30
Xt L ZH 3(10%) 17(56.67%) 10(33.33%) 30
p fE 0.036* 0.859 0.047** —

14
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e AE*pfE, **p BT 005, ERAEGEE N

3 MHBRENEAEIRKRIEFRRELE

#£ 31 WAHEH KA F BMI. TC. TG HILLE

SEIGZH (n=30)

YR (n=30)

e W7 Wiy 5 Raigil) Wiy 5
BMI (kg/ m?) 23.941.06 22.841.84 24.241.13 22.330. 63
TC(mmol/L) 5.1:41.06 5.040.53 5.2+41.03 4.941.74
TG(mmol/L) 1.2140.26 1.2040.36 1.1840.29 1.1640.35
VE: 4N p EKT 005, ERLELHEE XL
VE: 410E p E KT 005, ERLLHHE L
4 PHBETRRNMNWLZEER
#41 WABREARRRMRAEZR
AR LI (BFIFO SHEAL (BI%D p {H
SRR vl OV 20 (66.67%) 21 (70%) 0.843
PR R S 9 (30%) 10 (33.33%) 0.351
i K 19 (63.33%) 20 (66.67%) 0.798
B i v 11 (36.67%) 10 (33.33%) 0.425
JH'E Dhfe 6 (20%) 7 (23.33%) 0.657
FLER LR T B 0 (0%) 0 (0%) -
K I B 2 (6.67%) 1 (3.33%) 0.106
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4 R

PIZEL B B R Ny B BRI G Sk, Al R B, fESCIR A AT
2 P A B S T R R D A A, R AR ER 0 0 66.7%0 T0%, 45T
HEHETTAZYE, AAEHEAGNE BT, ESRIEEE, WHRFR TR T
NIRRT, SRER, p EH>005, WALKEARIHHENES. W
B TR B IIE N, BEEhRE R M R, ZXPIEAL B S e 0 IR
H, ORERISERALTY, PRALLEARL, Suitos B R 5 (p >0.05); A4k
WS 2 N 2 IR R, ZONREMARE T, RIS R
AR IRBUGERIE, NI TE . A BRI B S 2 5 (p >0.05).
PRI 2 A A P AR IR P 4 % A AR D, el 38 Gt 22 57 (p >0.05)
FUWENEHARIER T 5, WAHBER KA. &G B, WAHREYRKE
P ™ A R B 2 EVG T, WS R A, 7 5 L s J B AR
WIS OL T, JFBCA RN EA RN, B = OO 3R )7 i A2 2 42
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Wi

PR — PP M AL R, HRAE . KRR ZERES S, 28
B ERMAEYELRE, REMEE MIETE KT R EST &M RIS, EiE
(95 2R S BUT AT BT B, AR 7% 2 — A ™ B A R ) T A ) e
FLIRIE R Lo Ao B B — SR E R, CHE R R E R, H AR IR
m g RE SR, RHEAERAA 130 5 AL ATLIRE, Hh4
H 40 TG NFET UM, FLIRS i 3 T BEAE R v [ X . Ak, B
JRIGER B ER LR EBRER S, CEAFEL—MREEZRE LW, b
PRI OB S B R e m B M 2 —, HETHEIR — &2, BT
A, HIFRIE. BIFEMERNPES, WoRITEN S, &5, O, 43
FAH; BE PRI OO AR I fE LI, B R S S AR, AR TLIRE, RO
R M 1) R RS A T T 015 R, W BRI T e A2 L I R fE By BRI 35 2 — .- Mhicheells
512005} 116488 44471 20 AEBEVIT SR BN, Lotk DM R v pL IR ERO R I
#in.  Lipscombe® 45 7t BoR, A 9F DM ML BB L 5 A R AR,

FLIRSE 508 R 8] A BoC RALRI T Re A 1. b, e ok % 2% I DA
LR S EREAKE TR ILREN LA . KA BB . AP O
10789 FITEHS1E 35~69 % HtH 2, FFdmiE s, WA E SR IMmE, BEv7 5.5
ARSI 144 1) FE R FLIRE . W BMI>26, ) Lot S 04 2 A XU 5 i g L
B RS BRI TR IEA . SRRF Atk Stoll®priE s, AEBE Lotk ar bl AR
LA 3 IV R st N PN I R NTTES 5 G NN SR v 2 - e
JiR 5 AR K R T2 s S AL R A B AEAE DG . Bitad 20 EAR, WA T
K RHEAE ) R A ML T R, B RN R R T R,
/D AR R, T A TR R R S, HORREEET IE W AREAR
e M HAEKREXN PRI, BHEAWEE, BHEOEREE SR, %
P9 I KP4 B AR TR0 [ I B s e e L I 0 L A S 4 B R T
WPRIATEN F o B E-6. JIEE BT L RS BFAE KR TF-1. ikt
. OEER . RGOS DI Re A A AL P AR AN E RS . 2. FLIRE S
PRIGIE R 2 TN R 5 & SR, AEMERGREE, Flh. HE, 5%
e AL WM. BhZ ISR B S . 3. FLARME IR IT I FE A X #
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R rIsem; BB IET — B FAREIT . T BUT. WMNEYT.
FVRTT  AEWIRIT S, WIT IO LR A VR T R B IIR T Tk, R REAR
VR DA SR AT EM .. 7 5LERERE S F NIRRT A (1) XLy
MR NEIRAR B AUM R, XTANME R, ARSI T EAR B 4HME R IE R
Ihie. [FINSIRBEMERG . B8 R 2525 th 2 o m ks AT, AT X b ko 7= A
WORATI RIS s i A SR ZY R EE P, 0L Bk, AR R
ORI A0 R T, (2) Ah2f3R 9T IR A BB 2 b T REBCIR A, IS 3
CA PN ZEREL, AL NHOIRE T A 5 8 B FH AR R . (3) FLIRSE
PIT IS, B B B P 208 R TR, MR B b R, Rl iE
REAE B RE by T 250 5 RS B B, W B R RE e e o B A Ak, ek
A E IS, BELE A HGTRE S IR T, S8 R R PR s R RV, T L B A
B /INE SRR RE I IR, B EREIR, PR SOECR I E R AT, A
e B R AEREPRIR AT REME . (4D AT AW FIRR BB ERFAE . B AR, FRRE R
EHAE ST N AR R R OEES, RS I R R A
DU RS, SZHFIEE LR, SIEMERE T . RS o se sz,
w5 HBURIMAR, E TR RE. RNEATRERES, R2 iR R
AR IR S 1 52 B0, L R RN G . IR A, X S 4
(K, FIREREAE LAFA, AT A 43 R0 2 1 P D A 5 2 v

FURSE S50 PR a0 LB PIAR G, KB SN 2 T Bl R K AR i 5 L
Sk, BT BORNE R, BER T 2 (IGR) 2 15 5 B AR FR 96 22 1) (05 98 BX
W B NIRRT 240, BOET N 5 8 ERERR, JEgiihEdE RoR, 60%
(IR RS R 0 B A 245 P81, 20 4D 90 4EARIRE KRR 7T Bk
e \GT BB 6 4F oW BRI IR 58 67. 7%, W 32 12 58 4 1740 I 1
TP R B 41 M AR X 2 WA DI e BE AT 1) S HOIRAS o IGR AT v FE R AT 38
FRTAR M, BOAT DA PRI R, AT DA4ERREAE IGR BB, AT LIMWKEIER . A
TATI BRI E P IGT K AR IR IR (AR AR R 200 2%~14%P,  SRIMGE
IGR iX —H AR B, & M — ] 0% g I H R f (NG T) FIRF IR B A
W SR, B E T AT 30~64 21 346 4 IGT i, WEJGH 148
1] (42.8%) B8 A IE R BN, RS2 40 R T 2 OB R 2 E
NBE,  H AR T T 76 SRR AT 2 883 . AE N — DN RO BT AL,
ARG LS £ 0 8 1 52 0 B8 A N A T B
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BERE IGR T-1RIGTT 20 A6 7 ;T TR 254 T-F Ak . DPPLY (3% [ FR 75 791
B vt RIS, I IGT ZBE R I B IR R R R R 44 11%,,
T3 I BR AL AE 15 7 20T TIAT B 58 %6 Bl PRI IRSE, I HL A8 o I 8 S s TR 215 2
3% . DPSP2 (SR 22l PR TR AT 7T ) ) 2 FUBE PRI v 1 N RS TR AT — AR AR
BIZBNFRA AR T T, IEEHE R I A0 2653 R 4.3% B4 7.4% R4, K
I, vy 5 AR 3 7 T T AT PR AR PR B R 28 0 DA B IR 6 R A I PR 72 36 6
B PRI e S N EAT AR 77 A T T 100, b 7732 AT LA 3808 22 0 B3 16 1 IR s
MR A R AT LD O I R . (ER R LU B8N E SRRk
AT TP R SE AT W ? O T RS IR KA R A B 5 2 1
A RIHET B8 N BE T, GOALPYHE AL EL 1 352 44 22 i #hAT A3 5 SN T
W, it HIRERSBAE, BHNEE, MEESHER, RIZAE
WD ERIE B AR 1) FARIR AR B o B kMo e A 3 5 AN 264 T (K04
RIA T I AR N 54.5%, 234N 75.5%, BA BE MG 525 .
DAL, s AR v 5 ST A T S AN IR e e R K, i L L i 5 e AR 3 O 5
T FEARMME TR, E2MGR HR M AN, DS A
T IR R S IE 2, T MM 259 06 AT s AR AR VE T ST T
AR IGR B2 —Fopnk . HATHEH M 1 BEE: 2. a-fit
AR CnBr i) 3. MEMERE —ERSE Cnhid S0 SE ) 4. BEARSE. AR4E
VEFH RS AT 43 AR B 5 22 o0 W59 . AE(R R B R /b I 2, XU & T
R 5 22 70 WATR o XSS 2GR ] DLAS IR FE B BRAIC 2 BOR PR 1 280 KURsz, (H
SERERAE RN, HAmiRE Ay m R A AA ST S EUR MR, 1w HS 35
PRSI0, BRSO RO ) B i BIE A, R SR 24 R R
JE SRR, AR A% B R 53 AR 5 ORI PR AR Ee H 452, 177 %0 % 471 B v
1 I A A R . R UM 56 TR0 FR 7 27 2 AN PR BT 5 B 2 3
[ HE 22 HORE PRI 697 BRI 3% . IR — B XUNRIE 97 5 T 1 22 10 35 0 3R
W P ASEEE . HRJTE. RITEREUN, R0 Z N, = XU,
A BEAG 05 W VR 59 52 B0 R gk — 20k, TR A 20500 o i L A XU
MR A . OB I AR 2 325 00CR, R KRB R B8 5 MW B S A D i PR
T RRE T, [R) B 2 F R AR B AR A T IR VG, Bk, XS4
N—RIGIREEIT 2 R IZ5%) . &0 BET IGR FIATTHUR, AT RTEE
W7 AT EAE B, DR HOSUIZ Y, 2T IGR B IF B A fiiti .

19



it

I RO (%4 1,1-HRUITERER 2R, J& T XU 1 ik B mE 2454,
N2 BUREIRIRIRTT I — R 25, W T RRAlR BRI R AR 2 UM IR B TN
T, R R ERR S, Ae A AR AR A s X T B e R
KA URME AR B, B A5 F SN RE A 25 04 1)1 38 4 £ 2 1) afn
B, HABRS EERETEETE QLRES) B PEEATAMan T SUIA 2
IR R LR IR B2 M AN K N T 20 tHhad 70 SRR 3, i XL
FTCER] Ay JHS%of o~ ) A 368 DA R 60 6 B 1) A TG I R ARV E L, 9 AN 2 e 3,
MR iE it i, BTl R A LRI P 8, HopE B g TR RET,
XU T M i i ), — UG P T AE 2 7 /KF B, L2 3 26 1A
RS B R, 805 & s AMPKES Y, BRACHERE R 00724, femiis s
(AR, AT I B AZR 0o 60 26 W ) B SORI R R, T B 4 o) v JR B8 3% I DA
e 3 Bt I 2 PR R T R A PR IR 0P A 243, R UL A AR G 1 2 4
P, FOSUICE  FEAHL A () g 5 R0, 30 2 3R 1 B P R A1 7 o T
PR J5 UBE, A2 EERIRAR D) B 4R M (E MR & 2 0, BT DA FEXUMIER
— P ZRIT — R SRR M), LA I )R MG 2 B 4EE R
B WA R ALERFR T 85 —FHXUNER 1 FEMEVE R AAL, 1 Rils R AT B 7T
SR, HOSUIAE A Py A T 3 iR (A K, BSGE IR TS - Bodmert 012t
177 — T 22621 Lot B HxT BRBIEFT, TR IR Bk 24 72 1 2 8 hn A8 LA
S 0T R o BT 95 R 3O IR 0 S 9 A IR FH — WP U 25 o BRZELAH L, K AR — F
U ) 63 5 LA 1Y) 2975 XU Dk LG (14 %% ORO0.42, 95%C1 0.53~0.75); Chlebowski
SERTFEARII, AR FH - FR OOUIC ) R s 5 3 B AR R P B OO P 3 PR s 2 L M
IR RARN, SR BIR T, BER G A e, K OO AT
R L e R UG o

BT UL EWRRSCR, AR IR 5 A SISO 2L e R R T 2 4
TTZ5%, 49N 60 BIFLIME T IGR &3, 4 SEIb A At A, b7 i a] s as
s T ZHORI A A g 7 N1, R R s aliA: 75 07 ST 10, W LU
4 IGR LM B W7 RIS — I RIE R . R IMAE . OGTT2h LAk Habr
Ak, Rt B RN PR B IR e BRI HIRES B AT R IR G T,
OH BB I RE (AR A

AWK, PR K] FPG AR 4T f5 2hPG, (EAYT 5 XA B T =i
B MR 21, £22, B1. B2 4R ER: SCIRH X2 25 M7k Al

20



it

OGTT2h I BE & 1by7 & YT FEBG I sk 3 . £ RAKESEXT 256 41181 i &
BT 1 R o it AL, R ILBEE AT T R BN, R I B T
B, HERIRE BHREE LT ENER . A I AR R IE R I s 2 R AR TR
% R BT R, i OE st BRI SE 6 SR N EE R, 5-Fu &Y
Wi /NBR B ML 5 4L, IXAE RS /N BRI R B 2 20 W e, AN T ae A i 25
Blo — ORI, RS IGIT G, XEPURIE SR 22 Bhne, i HEE
FIRIT I AR, XA O O IR . ASRgn g5 R eluR, e &
BT RERIIE N, AR IR MPE(E 0 OGTT2h M EZZ 123, 1A% 4G
B5E WA T2, T H S A B kE . OGTT2h ik b T fE &g,
()22 33 BH — FFOSUIICT FL 2 A5 280 o

ARG L 2 R AT AT IS I FPG AR i A Ji 2hPG,  7E — B XSUNT A 4 B
P2, ke 2H 72 L A6 o 26 0% 77 i 9 /N B I Bkl g B2, B SRR T 0 R
#H(p<0.05 Y p<0.01). AMFLERER, “HIITEA EEHEK FGB 1 2hPG
[Tk 54 30 4] IGR &35 H A 10 151(33.33%) 101 i M ik BE I & (NGT), Xt
M ZH 30 9] IGR & h A 3 151(10%) 18 %% Jy NGT, S5 2H 10 4 S 0 i v 10 AL
Z 5 A G L (p=0.036), ¥iiH — H XUILE A SeER M r1E A, 150
ke, ReeA BT IGR FLIWE B 2 IR PN =PRSS . SLRAE 4 61
(13.33%)IGR &3 i3t e N BE R J% (DM) , X #2045 10(33.33%)IGR &35 1t 2 4 DM,
2 B gt 22 5 L (p=0.047), $&7= = B SUNUR R PRI B TSI 8 SRAR T B 4l A= 3% 7
KTl WA RBEEY, ERIARKEITSC#h, #REA7E IGR BrBiE !
2T TR AR 2.

b5 H AR R, B A T R, KT AT 2
DIRFERI B TP, — FXSUIRAE R B0 A R, R B A A 1 4 il e g &4
FRLFSBRAL IG5, B DL H A7E I R o = B SO S A 25 M 25 W N 3a AT 24
VIl & o AI0 8 — I OSUIZ ch T Pia 7 AL IGR B3, MY
Al CAFE M, T AP RAE,  FLNR s AR B TS T Re 2 e AR IR TH
Fo0 . VazquezPUA5E@ it KBRS R I, (] — FSUIUE LR R 400 M Fr)
KB 7 sk B R IEER 32 BN ORI BR ], RIS FEAE T B BRI ARk, X
RERR BT 40 ) SR 4 9 8. Lliopoulos Z5P2RF 50 0, B 25 25 76 #011
BN P e A P %) 3G 5 7 Th I R CR, ARSI = RIS, X e
S M A A0 R FE 3G 5, X i B FROSUNICEE 490061 e 8 4 i A= K B B B ) R
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Yoo ARWFFCRS R A, BUEERL/N, BATE X AT S R — PR Ui, XF ZH
U SRR AT 5 N B BT £ F HE AT R0 9, Ve R sh i 2,
RIS TR

JERER IGR KAEMBEGERKE, HELEMESIEFEARES LK, IGR
BRI 2~4 1500, RS IGT km R 2 IEA P, ARzt xt kit al Ja
BIM. H¥ =g, SIHFEEL#HATMES, 97/, BIM. H =5, SAAEEE 2
TR, EERHAMIBELSG ¥R, R RESERN TR E SRS
AT HEITE R, XN IR E . AR FOREAR SRR, X = XU
75 HAT BT 385 DA B B AR O ML A B IR 2R (R0 7 0 AN BB, RTHE T — 2B A 7L
PRFEAR, I I AR I0 1 3 A3 D0 AR AH G I fg g2 Fea b, 3t — B 5C
SN B AR F

41 RS T, SR A A A PRI R BN, Hdh i
S I 26 T H 3 RS B S 2l 4 R s ) T L RN B T b ke 4 g
PRI, (SRR IR AL, HheR 40 B e B T SRR 4, RS TR
23N G, PSRN B Y KT R R 2 DE KT, T LI e s a6 st
FABMR) 58 RS AT REMIALST, 7RS0T b5 B W35 122 72 (p >0.05) . Wil &
H BN S ThEERE 2 NREE, SXPERITIEHIE, fedkakse fifl
Jr, WRALLLEL, GiihaE B ZE R (p >0.05); AR MUAE P4 R A FIRD, T
REG R (p >0.05). MAMA KGR 2 N Z hIaT I EE, £
NI RE S, RPN . R R, FIRRRIR T S, WA
BE T B2 ST 2222 5 (p >0.05). — FEOSUIEIVE I FLRG G o 25 79 2 R 35 1 R
KA, BIRKAERATT ™ EAN R ML IAIT . I TG 7 i 2
W, BAMINEREN.

RFAAFIEULFARZAb: 1 FEARBEFR A, (URER T B IR Ak 47
FARIRER, KA R, FrCUERRIFRARED, FEASRENE T (1155 0 S ik
ok, AR EY KA, [FRGERE 2 fEhr, RIRTE ZHF XL BT
PR 2B BTG 20 ARSER A REAAE AT T T IRRIE RN R, AES
Ja S ORISR S R B3R, DU BRI S5t 3. Ak
B = ST R E M, oA NGRS B MR AR, AT
RS AR TS 1O, 3 — 0 W% T 1005 S A3z BT 30
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RS, 3 R LR ) AMPK {55 (2 A AR 2 St sk sz 4 i vy 14
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G, TG PR R R E R A . mTOR /& AMPK EE KN, 5
SR\ pra B, A& s AR T R T HRPT L A o) AR )
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[ EM L. AMPK IS8 I8 i W R A I 0 I e i R 4 MR L 25
2 (TSC2), XFEHLAT LASEILANT mTOR Wi () 7T, [AI 2= BH BN K ¥ 4E £
R S6 SRR IK SR, AT I B BH 1k 8% (1 28 it B 004, i ELIR R b 17 45
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