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[ B8] BRBERMHZ 2 BERBNSMEE IR LRELN, EAERRSFRER
BYIMER. BE_RERZ 2-2&) 285 (DEHP) 1E/0E ILAVIE 28571 4 Sk & 2Bl Ay
2N AMERER ZEE, TATREMTRA DEHP BB 5 2 BUERR R ACRE S 18 1R m1E
Ko ANHAFTIEE DEHP SN R R BAEIE S BRERIRMRE AU TFEIRIm,

[ 7575 ] ¥ 24 R SPFERGZRRIEME Wistar K RIRAEREN 29448, DBIATERA (XM .
DEHP 10mg/kg 2H. DEHP 100 mg/kg ZH. DEHP 1000 mg/kg 4B, REARNARES (5mL/kg) ,
BH—R, EERE30d. DINFRBE0. 14, 28 KER R ML NFEN MYE, RBFE 29K
BEOREEEMNERNMRAEBHES k. RAFXZXBNTEME (FPG) , FREEFH
WA R EEAFALREFITEF SR . 2EMEMNNEMEREZRES (AST).
AREDE (AT WIERERE (ALP) . BEH (AB) . ZFHH (T6) KFE, Mt RE AN
EMERERE (FINS) , LbESENE MiEFEASHE (FFA) . BZE (MDA) . 3E MK E (H,0,)
IKFE,

[455 | DEHP REWARARETURERBANEMERITFEENX (P>0.05), REF 14K
#5528 X, DEHP 1000 mg/kg 5540 534 PR LL BN MAEE TS (P<0.05), K8 DEHP
FISEM, 2SEAFEERMEMEMBREREARS, SRASARERHATEIRERST
FIHFEEN (P>0.05), 53R [(3.03£0.33) %] HHLL, K. F. SR SHARTHERFRLEK
[(3.160.18) %. (3.68+0.29) %. (5.02+0.46) %] ¥ F+ & (P<0.05), S¥FERLAFHLL, DEHP
100 mg/kg. DEHP 1000 mg/kg 2B A FR M35 ALB K FF 5= (P<0.05) ; B DEHP REFIEHK
R TG KFIH S (P<0.05) ;DEHP 1000 mg/kg Za&54H KRR IMJE ALP. ALTKFEFHE (P<0.05) ;
& DEHP R HAARIME ASTHRTFWRAZEREHITFEN (P>0.05), F DEHP B AKX
FLFPG. FINS, BB RMMANRSEETGAEHERTNRBARRERFEAITFEX (P>
0.05) o DEHP 1000 mg/kg A AR IMTE FFA. H,0, K FIRITIRATF S (P<0.05), JHEH
Mm3E MDA K FESIHBRAMLEER LA ITF RN (P>0.05)0

[ 4518 ] 100~1 000 mg/kg BY DEHP Ze&5 0] SEUE Y Wistar KERAFAEIHRG, BEEMENE, 1
EHEE, |SUNBKTEAS.
FHEE R ZHERT (2-28) 28 ; ARG ; BEERE ; RRRRR ; SN

Effects of di(2-ethylhexyl) phthalate exposure on insulin resistance and oxidative stress in
male rats L/ Yi-ming®, JIA Fu-huai®, QIN Jin', WU Min*, LI Shu-guang®, CHEN Bo* (1.Department
of Nutrition and Food Safety, School of Public Health, Fudan University, Shanghai 200032, China;
2.Ningbo Yofoto Biotechnology Co., Ltd., Ningbo, Zhejiang 315012, China)

Abstract:

[Objective] Insulin resistance is fundamental to the development of diabetes mellitus type 2
and multiple chronic metabolic diseases, and is closely linked to environmental factors. Di(2-
ethylhexyl) phthalate (DEHP) as a common plasticizer has been widely applied in plastic products
and thus widely present in environment, while epidemiological studies have shown that DEHP
exposure is associated with chronic diseases such as diabetes mellitus type 2 and obesity. This
experiment is conducted to observe the toxic effects of DEHP on glycolipid metabolism, insulin
resistance, and oxidative stress in healthy male rats.

[Methods] Twenty-four healthy SPF male Wistar rats were randomly divided into four groups
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by weight, including one control group (corn oil) and three experimental groups treated with 10 mg/kg, 100 mg/kg, and 1000 mg/kg
DEHP by gavage (5 mL/kg), once a day, for 30 consecutive days. Tail venous blood was collected to measure random blood glucose on the
1%, 14™ and 28™ days, and the changes of glucose tolerance of rats were observed by oral glucose tolerance test on the 29" day. All rats
were detected for fasting plasma glucose (FPG) on the next day of last exposure, and then anesthetized and sacrificed to weigh liver and
calculate liver coefficient. The serum levels of aspartate aminotransferase (AST), alanine aminotransferase (ALT), alkaline phosphatase
(ALP), albumin (ALB), and triglyceride (TG) were determined with auto-biochemical analyzer; the fasting insulin (FINS) was measured by
radio-immunological method; the serum levels of free fatty acids (FFA), malondialdehyde (MDA), and hydrogen peroxide (H,0,) were
determined by colorimetry.

[Results] The designed DEHP exposure had no significant effect on body weight and food intake of rats (P>0.05). On the 14" and 28"
days, the 1000 mg/kg DEHP group showed increased random blood glucose compared with the control group (P<0.05). With the increase of
DEHP dose, the peak of glucose tolerance curve was heightened, but no difference in the area under curve of glucose among the groups were
observed (P>0.05). Compared with the control group [(3.0320.33)%], the liver coefficients increased significantly in the three DEHP exposure
groups [(3.16+0.18)%, (3.68+0.29)%, and (5.02+0.46)%, respectively] (P<0.05). The serum levels of ALB in the 100mg/kg and 1000 mg/kg DEHP
groups were higher than that in the control group (P<0.05); the serum levels of TG in the groups treated with various doses of DEHP were
increased (P<0.05); the serum levels of ALP and ALT in the 1000 mg/kg DEHP group were higher (P<0.05); no difference in serum AST
was observed (P>0.05). There were no significant changes in FPG, FINS, and index of homeostasis model assessment of insulin resistance
after designed DEHP exposures compared with the control group (P>0.05). The serum levels of FFA and H,0, of the 1000 mg/kg DEHP
group were significantly higher than those of the control group (P<0.05), but there was no significant difference in serum MDA (P>0.05).

[Conclusion] DEHP exposure at 100-1 000 mg/kg could lead to liver damage, altered glucose tolerance, glycolipid metabolism disorder,
and increased oxidative stress in male Wistar rats.

Keywords: di(2-ethylhexyl) phthalate; liver damage; glycolipid metabolism; insulin resistance; oxidative stress

PR _HER— (2-28) 2B [di (2-ethylhexyl)
phthalate, DEHP], fEA—MEEXT 2 FRENTE
“BRREE, FEFENEERIRT ZNBATEEES

WERDWTIHY), BRIERZTURITRF MR ER
PER-_AERERUEY SR RIRIANER R LR
RBeRItER M e BEERBRERNEIHFTER,

M. BmEE, Z2FEEER. A, v aRilEsT 2
W (WEREMMMKREERSS) FY 2007F 108
WHO E PRz ER R AN 275, DEHP#E 5! /9 2B 5
=Y, BiZTERAE, DEHP BEE—REE. = BEMM
BENEESERETSEY, KEEF 2 DEHP B
EXELNEEREEL, SREATELYIHER
malEEH e, IEFEMR AT DEHP AEF TR S
WERFNWIF RN BRI, RITRERRRBLER
DEHP B2 5 2 BUNEIRR. ABRY. SR EIRFIE &
R EE R RBIFEMRXEY, IER, FFREL
BS54 EKFREER/ANNERIFE, £7E5M
BEREAALENRT, BRFRNEBRTBHRIR EF, K
AE, DIMNBERRZEE=TMTmEETEALRE
FRAVIS MR 1Y), Hop 2 BUREPRR SRR S AR
90% WL £, BB RIKIME 2 UERBH L RERM,
S52MREEXEREETBRR MY, BRREIRT
MBRFNEREAEZEEGRS, BRI BRBEZNEIE
BERE. BHENBE. KJ1ESRE. BREAEN
SEENE. £ARPEARATR. WASTUE. SME.
HERFFRERE, MMKEFPANFEZE LS
EMEEYRRI, WElRES BIEERRERNN S
WRABERRBRNEZEESERNMEXME 7, DEHP
EASE_RBRERNFERRZ—, 2—MHEILH

DEHP XJ#ERE IS RYRZ B R AR Fo ElL, 25
WLEE DEHP XY R A RAEAE 0. IR F MmN
AUNBUKTREM, HOWEFE-RLXER, A
#— 2 bt 53 DEHP 2 BE XY 2 BUKE PR W BV 1R B M E A1
RMBIBFRN, WA 2 BERBRN TR TR M
SRIRRIE.

1 ME5HEE

1.1 KM

1.1.1 hY) SPFRIERRMEM Wistar KER 24 R, AE
180~200g, M B AL R4EBF EL YR ABR AR,
B[ IIE S SCXK2016-0006, & H&IES 11400700264186,
WARFLEESHERMRMPBEE PR OLK Y EIE
L SPFER T IR IR =, =R 1926°C, X EE
40%~70%, HEEEHE12h/12h, A B 2 R EE K
B, BRKKER,

1.1.2 17234  DEHP (>99.5%, Sigma, EHE), &
KA. —KEEE GRE, M TRFERAE, +
H), 4% ZRHE (LBETEYTIERGBERAE,
RE), EEXIME (8D, £EH) , MR (PEAE,
EE), MERSERSFRRRTE AtRERDFEE
MEARBRRE, 1E), HFEEE (nonesterified
fatty acid, NEFA) X &. A ZE (malondialdehyde,
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MDA) ik &, T |1 = (hydrogen peroxide, H,0,)
MitE (EREREYIERRR, BE).
1.1.3 FEZUEE 1550 BRBEOWN BN AE, FE),
AU680 £ B ohE 1Y (Beckman Coulter, &) , B8IR
1% (Bio-Rad, E[EH), 2000 AI W H 5 HFE It (Unico,
EE), 2470 BRI (PekinElmer, EE) , 2 MHENY
(BERE], BE).
1.2 SR BRPEESE

ARENMEIRA—ARG, REERBISN44A, &
‘e R, 2 FEE DEHP XU IR & 2, 3523040 499
HXFERA (FKH) .« EFIEZRES4E (DEHP 10mg/kg) « P
FIE 540 (DEHP 100 mg/kg) « B FIEZS4E (DEHP
1000 mg/kg) o RE A TN DEHPAF EXKME, 81

—REOES, £BFNEN smL/kg (LUFEIT) , EL
Z5530d,

1.3 MBIEIFRMES %

131 —fEIEREMETmE KEFESHAE, ZM0
RE—RIBERTN, BEASHI1REER7d T LF9

RME—XAEHICRBEARERNER, TESHE
SRABREYEREBAE, HH7F%o0. 14, 28K
FAREERXM, BREmESONE AR RMENmE,
132 OfRBEERMERTE F29RXRKBIRE
16hf5, 40% B ENE 2g/kg (UAEIT) BE, 23T
BEEBSRES G0, 15, 30, 60. 120min FAEE
KRERMAFNEHMIEE, RIFRIEPERIIRER
A RAIRIMBYE] R, HF GraphPad A& B8] - B & HE
KREEH ITEFEEML TER (area under the
curve, AUC) o

133 FEAEmlE KRERARSEIRER 16h,
REAMEBHIERDMAE, BRENMNE T ME
(fasting plasma glucose, FPG) , [XEELZHH (60 mg/kg,
LUAETT) RERE 5T FREEF (X598 0.5mL/100g, LUK
BEit), BEohfkEXmMASEfSE, ZRERATAEFRE H it
BIESR R

134 MAWERIE RAIEFUE T, 3000r/min
(BL¥ER10cm) B 15min BB EFRINE S
B S B§ (aspartate aminotransferase, AST). &R
&1 B§ (alanine aminotransferase, ALT). B 14 %5 B2 &%
(alkaline phosphatase, ALP) . BZ&H (albumin, ALB) .
=BEH A (triglyceride, TG) o
1.3.5 AW AFERIIE  RANEFATIAE. MDA
MIXZ H0, MIAEX KRB EASRHER (free
fatty acids, FFA) . A _EE (malondialdehyde, MDA) #0
H,0, B 21T, KI5 AR P#1TiRF
136 MERESZHIE RABNRERAFIZNE,
tnEmRIFERMIREIIAER37°CRE 2h, I B
FIEAME 15minf5, 3800r/min (B/L¥#42E7910cm)
B0 15min, BX B RN T EMER SR (fasting
insulin, FINS) o
1.3.7 BREERTIIREERITE (homeostasis model
assessment of insulin resistance, HOMA-IR) F& #8911
Fril RESEITGER ZNATERBEAR
RESRM. BRERRTVKFESES g ARINEERIT
1, HEAKHA | HOMA-IR=FPGxFINS/22.5, LA :
HOMA-IR /9 f& B RIRM AV IR SR BT L 154K ; FPG
A= REMAEIKF, mmol/L ; FINS A= RERR B R KF,
miU/Lo
1.4 StESN

K F SPSS 22.0 TSI 4, BURBHITTSEDSSD
5, Axts RN, ZHBRERIBRRBEREZRERD
#r, HiB) ZE R LI A LSD-t ¥ le, FEN MMABER B
75 ZE 79 H7. K F Graphpad Prism 7 {481 E, 1 IR K
/ =0.05,

2 45
2.1 RERERBANE

RE7KFBY DEHP e F 5 & A% Wistar K E (&
ERERBAETLEER, WK1

R 1 DEHP RBWEMRKBRAERERBNENTM (g, n=6)
Table 1 Effects of DEHP on body weight and diet intake of male rats

. SFER (Control) 10mg/kg DEHP 100 mg/kg DEHP 1000 mg/kg DEHP
Exposure time AE (xts) BEEEAN AE (xts) BEREA &) A& (xts) BEREA &) AE (xts) BEEEAN K
Weight Diet intake Weight Diet intake Weight Diet intake Weight Diet intake

SZEHT (Baseline)  250.33+11.69 - 252.00+10.70 - 251.17410.61 - 251.33+11.43 -

%1/ (Week 1) 300.83+20.55 146.83 307.83+17.07 159.67 305.33+18.57 159.71 304.67+25.29 151.43
%28 (Week 2) 347.83+24.80 154.67 356.33+20.22 163.17 346.00+24.45 129.57 351.67+33.16 140.29
538 (Week 3) 384.17+33.44 149.67 393.17+23.75 163.17 378.1732.48 120.71 392.50+41.26 155.43
%48 (Week 4) 394.50437.17 127.83 403.67+27.96 139.50 385.17+28.82 155.43 387.67+43.83 123.57
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2.2 [EHMmAE MEERMY, BREE o RNMENMBEEEANESE,

R 2FAR, REHORSAARRMEMEEE
SEATFERNX, REUURMES 28K, BRER
EAE, FARKRMENMEIEL KBTS
FREX (P>0.05). HFHENLIMYEER B EKENEH

XYFLE 5 14 KA 28 KEVFEA MABE D B EI TS ZE
3, RIESE 0 KB MABENF MG, 555 14 X
P55 28K, DEHP 1000 mg/kg RESHSITIRLAMELL
FEA A EFH = (P<0.05),

®2 FENMFEEMRIERIFS DEHP RS MK RIENLMIEEIRNE (=6, X£s, mmol/L)

Table 2 Effects of DEHP exposure on random glucose of male rats with or without adjustment for the value before exposure

RIERT (Before adjustment)

RIEfG (After adjustment)

54 (Group) %1% (Day1) 14K (Day 14) %28 % (Day 28) %14 % (Day 14) 228K (Day 28)
S$EB (Control) 7.30+0.53 6.50 £ 0.54 6.73+0.48 6.41+0.17 6.74+0.21
10mg/kg DEHP 7.22£0.69 6.93+0.38 6.68+0.32 6.88+0.17 6.70+0.21
100 mg/kg DEHP 6.80 £ 0.46 6.95+0.54 7.03+£0.48 7.07£0.17 7.02+£0.22
1000 mg/kg DEHP 7.03+0.29 7.2040.29 7.65+0.63 7.224017° 7.65+0.21°
F 1.129 2518 2.922 4.084 4.465
P 0.361 0.087 0.059 0.021 0.016
D] + . S348R4E4ELL, P<0.05,
[Note] *: Compared with the control group, P<0.05.
2.3 OfRFEENEINIGH% 6
BERARESE, WRAKXKRMEELH S T
BIR, F15min G NEXNRENF EH. MEE £5 l
DEHP RFRELMN, XRAKRE/LFELEFEH, & £
o
EEMELMEREARS, BEIRIEEPREZNEE o 4 T
2 Q
12, SRSAWEMACEREAUTFEN (P>005) & T + .
£ i 5
(E1), %3 1
B
= XYERZH (Control) 2 ! ! : ‘
12 ~+ 10mg/kg DEHP XY ERLH 10 100 1000
~¥ 100 mg/kg DEHP Control DEHP(mg/kg)
-~ 1000mg/kg DEHP 2851 (Group)

[m#&(Blood sugar, mmol/L)
o IS

(o)}

0 30 60 90 120
BY8](Time, min)

1 DEHPFEHMMXBRAEEN Sk

Figure 1 Glucose tolerance curve of male rats with DEHP exposure

2.4 FTRAEREZS EEX

WE 2 FR, BAKRRITIEZE RS 3 AR
¢H (3.0340.33) %. DEHP 10mg/kg #H (3.160.18) %.
DEHP 100 mg/kg 28 (3.68+0.29) %. DEHP 1000 mg/kg
¢H (5.02+0.46) %, ZERBRITFENX (P<0.005) ; 5
XTERLAMELL, K. . SRSAHAFHEBRALUIAS (P<
0.05),

U] + : S533884E4ELL, P<0.05,
[Note] *: Compared with the control group, P<0.05.
2 DEHP#SXHMARFIERIKNZM

Figure 2 Effects of DEHP on liver coefficient of male rats
2.5 ALB. TG. AST. ALT. ALP

3 (A) 27, DEHP 100 mg/kg. 1000 mg/kg %
HHARMBABREREDH17 (29.43+1.23) g/L.
(31.18+1.62) g/L, #ELLXT R4 [(27.43:0.57) g/L] F+
= (P<0.05),

3(B) B, FSAARTGCHRERE DB AR
#8 48 (0.35+0.10) mmol/L. DEHP 10 mg/kg A (0.42+
0.14) mmol/L. DEHP 100 mg/kg #A (0.61+0.07) mmol/L.
DEHP 1000 mg/kg 28 (0.79+0.29) mmol/L, DEHP ¢ &
LR35 TG FREREMLL I RAN S (P<0.001),

B3 (0). B3 (D) 7R, SXIERAMLL, 10mg/kg.
100 mg/kg DEHP ZL &5 X7 £ 1% K R /& ALP. ALT 7K
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HEMESEITEENX (P>0.05), [ DEHP 1000 mg/kg
F 5 A KR IMME AP KT [(241.17437.84) U/L]. ALT
JKF [ (37.98+8.18) umol/L] 3 FHRLA [ALP : (126.67+
18.41) U/L ;ALT : (26.42+2.50) pmol/L] F&E (P<0.001) o
3 (E) B/~ DEHP RFHA KR INE ASTHIRT
SWERAESFTAITFENX (P>0.05)0
2.6 FPG. FINS. HOMA-IR
91 B 4 B <, % DEHP Z & 4H K i FPG. FINS.
HOMA-RHERFXWRAABNEFERITFEX (P>
0.05),

36

2.7 |

5 (A) & 7~, DEHP 10 mg/kg. 100 mg/kg 2 =
ARRMAEFFRATRESXRABLELERTRAITEERENX
(P>0.05) , T DEHP 1000 mg/kg x5 2H A & M7 FrA
MRE [(1031.00+148.50) umol/L] EEXTHBZH [ (360.10+
96.25) umol/L] 7= (P<0.05), &5 (B) 7=, DEHP
1000 mg/kg Z2E LA AR IME H,0, 7R E [ (80.77422.57)
mmol/L] 5XFHE4A [(26.03+7.21) mmol/L] L K18
Fi= (P<0.05), B5 (C) B, FFZEHI DEHP R54H
AR MEMDAREEREHAITFERENX (P>0.05),

1.5 300 50 200
o I (D] [E]
3 I Z10 oS J a0 w <150
= (@] [ 3200 g (@} g ‘[
2030 T l £ o ¥ = 3 3 QO T
) (o) S T 5 = = T T o
2 L I - 2 I = P U
<28 - T 205 R =30 2 100 i
1 5 Tl I o 3
26 + I ¢ °
100
24 | | | | 00 | | | | | | | | 20 ! ! ! ! 50 ! ! ! !
Y+BB4H 10 100 1000 S$BB4E 10 100 1000 Y+EB4H 10 100 1000 YtEB4H 10 100 1000 YtBB4H 10 100 1000
Control DEHP(mg/kg) Control DEHP(mg/kg) Control DEHP(mg/kg) Control DEHP(mg/kg) Control DEHP(mg/kg)
£B51(Group) £B51(Group) £B51(Group) £B51)(Group) £B51(Group)
[E] SxtBBLABLL, * : P<0.05 ; *** : P<0.001,

[Note] Compared with the control group, *: P<0.05; ***: P<0.001.

3 DEHP &3t AR MmiEALB (A). TG (B). ALP (C). ALT (D). AST (E) B9
Figure 3 Effects of DEHP on ALB (A), TG (B), ALP (C), ALT (D), and AST (E) of male rats

7.5 8 2.5
7.0 T
| an
— 2.0
< 65 T Q = [ T T =2 T T
s 0 T | 5, | ] < G
O I c O A
£ 60 l L9 z o) L9 J
g l S 15 : J
5.5 5 L
5.0 ! ! ! ! a4 n ! ! ! 1.0 ! ! ! !
B84 10 100 1000 fBB4H 10 100 1000 EB4H 10 100 1000
Control DEHP(mg/kg) Control DEHP(mg/kg) Control DEHP(mg/kg)
2B%!/(Group) 2B%!/(Group) £B5!(Group)
B 4 DEHP &34 FPG (A). FINS (B) #1HOMA-IR 5%k (C) BI& MR
Figure 4 Effects of DEHP on FPG (A), FINS (B), and HOMA-IR (C) of male rats
1500 4
120
R o B 100 _ 3
S 1000 3 s £
£ £ (9]
2 £ £ 2
£ S 60 =
T s
500 40 1
20 0
IFEBLE 10 100 1000 JfEE4E 10 100 1000 JtEE4HE 10 100 1000
Control DEHP(mg/kg) Control DEHP(mg/kg) Control DEHP(mg/kg)
£B51(Group) 2B3!(Group) £H51(Group)
[GF] * : 533F84EALL, P<0.05, [Note] *: Compared with the control group, P<0.05.

5 DEHP ZH3 AR ME FFA (A). H,0, (B). MDA (C) ARERIR M
Figure 5 Effects of DEHP on FFA (A), H,0,(B), and MDA (C) of male rats
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3 itig

ATIOLER KB, DEHP REXT M ARAAKE
K RERBNEEEM, R ERARENETH
SMZRAAA DEHP B M AR EK A B LHESE
o Bt AR FREE 0. 14, 28 KEENVIMAE LI,
DEHP 1000 mg/kg F 540 5 xJERLAAE L FEN MM FEE F
=, B E K E DEHP F2E 3T IE % 45 T3 A1 2 At iR
BERDWINEER PR,

EBANTEEERMNE RN, BEED WA
NBYAR 2 E—AERRIERE B RS WAE, (LR
W, TERMERLR B MIEAMESINEE ; FH B8
EREBREEDWE, —MRAMDHEIUNE, FTE
REREEER S T RRAR g AR S AN 20 R B =B TH
BB, HTF E BB RN DM ENAME KRS
PR, BUES ABRRE W5 I RERET Y,
ANSRIE R BN DEHP REHARFE I EEE 12
7, BEMESKEAS, BEENE ML MEIEEH
B, HAIBEPTFERTEIZ R, HItke] LAERT DEHP 5
5 R MBI T HEL K SR B IRIRA 73 W THEER XK.

FFREENEECHPEEZRATER. FHESA
BT RSV RS ENEESERE R &
RIRLFRAA, DEHP 35 KR ATAEAE RS R EUE 0, 12
7 DEHP REXHEM KRN E K LZEMINEERE
M, ALP. ALT. AST &R BRETINRERVE EEHR, 4RSK
19 & I, DEHP 1000 mg/kg 235 40 A 5§ I 75 ALP. ALT
REBNERAHS, ASTNTEEZ ., M5 TG, ALB
Bl iz BRAFAEXSRERA. ER B AVIET (ER. L4
RER, KEILE TG /R ERE DEHP £HREE MM L
, R REREHABKRES FXRA, LHRER
127N, DEHP RS SR EIRE, MAEHERI R
5T AERERF TS, SHATIIREZ R,

7 5236 38 53 M ZE FPG A FINS, 1+ 5 HOMA-IR 18
#, 45 R B R DEHP R E RE L INXT HOMA-IR 15 #1HY
FTMERATFEENX, XEERBEMERRAEX,
WHAEARRRBISEERERCHREFAE, BXREEM
Be gz 28

ITER, BRRADEHP AR R BI=EME
KR H=EMa N RSKEtkEE~ERE
HIRP. B K 2 BUERBAIN G Z — 223V, ASLIest
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