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B E: BB Wk B EH (total flavonoids of Agriophyllum squarrosum, ATF)X} 1 B IR (type 1 diabetes
mellitus, TIDM)/INEUBE AR RDSE T o 75 R AL IR 3R S R 17 TR A P A ATF 1) s AR U1,
WHIE ATF RSN EALTEVE X TIDM /N OB IR ARSI AR OB E T . S8R OBk R 83% . WIA Lt
34:1 (mL/g). $2MMFIE] 65 min, FZIUESE 50°C, ATF $2H4H44(21.98+0.11) mg/g; ATF 7EAASMR L H R AF 10
BUAAALBE S7, ATF A] i K TIDM /N ELUSUIE [ B2 (total cholesterol, TC)FIH i = (triglyceride, TG)/K ¥, JIF
I IE 2R 50 B BRAK, AR A AL 5 L (total superoxide dismutase, T-SOD) ., 4+t H fik(glutathione, GSH) At
Ak A W (catalase, CAT)IE P BT 5, N ¥ (malonyldialdehyde, MDA) & it BB, &5 ATF Al A3 50k
L/NEWEIRRE . 3R E RECRBUE AR, WS S . ABIFIT 5 SR AT R U KR AE T KA Bh KR T
A BT R Al PR T 4 SR AR e 2%
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Regulatory effects of total flavonoids of Agriophyllum squarrosum on
oxidative stress in type 1 diabetes mellitus mice
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Traditional Chinese Medicine, Pingliang 744000, China; 3. Department of Clinical Medicine,
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ABSTRACT: Objective To investigate the effects of total flavonoids of Agriophyllum squarrosum (ATF) on
glucose and lipid metabolism and oxidative stress in type 1 diabetes mellitus (TIDM) mice. Methods The single
factor experiment and response surface methodology were used to optimize the optimal extraction conditions of ATF,
and the antioxidant activity of ATF in vitro and its effects on glucose and lipid metabolism and oxidative stress in
T1DM mice were studied. Results When ethanol concentration was 83%, liquid-solid ratio was 34:1 (mL/g),
extraction time was 65 min, and extraction temperature was 50°C, the extraction yield of ATF was (21.98+0.11) mg/g;
ATF showed good antioxidant capacity in vitro. ATF could significantly reduce the levels of total cholesterol (TC)
and triglyceride (TG) in T1DM mice, significantly reduce the liver and kidney coefficients, and significantly reduce
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the total superoxide dismutase (T-SOD), glutathione (GSH) and catalase (CAT) activities, and significantly reduce the

content of malondialdehyde (MDA). Conclusion ATF can effectively improve glucose and lipid metabolism, organ

coefficient and antioxidant enzymes in mice, thus reducing the damage to liver tissue. The results of this study can

provide a theoretical reference for the application of Agriophyllum squarrosum in the development of functional food

for assisting in reducing blood sugar and improving diabetes.
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Wl R (diabetes mellitus, DM)J&—Ff ™ 5 35 A 2t
R B, [ BRbE IR 9% BK A 4 (International Diabetes
Federation, IDF) 2021 44 /R & BRZ5F 5.37 /2 DM &
%, #2045 4, AT NS 6.93 121, DM 24k
U A5 93 FII RE O R B 575 3 1 gl WM R 1 s o TF
SR IR, 2019 AF K A T e R B G st il 48 ) iy f o vh 1
U OME JK 9% (type 1 diabetes mellitus, T1DM) i& 5 3 7£
0.15%~28.98% 2 [H]12). e ML 2 A ek il 5 AR DGO R i K 2
HEZRNZE . FILXT TIDM fRy7 U R EE . B, 8ok
i 22 A 9 3 B3 1 AR TR ANiAY T DMPL,

fERBREY XA G T LG Z —, WX
RV E [Agriophyllum squarrosum (L) Moq. JFIFI T, &
A O, ARV, HABT DM, $UA
b BRI AR Ol I ST RENS, BRI, S
G YRR BN, BABUEMA. PiR . Ul . BLimgs .
Pl  PUm R im0, Rk, R LB EBCGRAR FV K
TR A

FALN R DM R RN EZHLE], &35 DM BT
I R, PR Ak . X AT DM B
Hp I e SRRl 2K R B S B B AL R =2 IR Ok T A
TIDM b, Sl B AL H— R, JEmSE g
LT, BN o B A SRR UG 33 B
AL EESET-UCT), DM S AR RLEOK S, SRR
SR S A R Sy B A M RN A R 2 21 v i i &) 3% ek
PESE TIDM BYRE; BRE B A0S P4 ) (reactive
oxygen species, ROS)HILHUR, PHHHTE A B & 5 F1
TR AR, W E B e & p- A0 I 1V 2 AL
JERUR (5 S, 22 TLRs/NF-xB Fll Nrf2/Keap1/are,
RJE B TIDM B, AAALN =252 AR B ARy
[ R, I RBURAR B A0 A AR A S R A B A,
FH TIDM kBB, BAT, XU KRNI EEE PR
B R AR SN Ty TR0 SR, R B T
PRSI AT P LA R BRI S B AR AT B Ak

KL, A< BIF 5% 2R T o 7 THT 325 40 A4 7 2K JEL 35 1 (total
flavonoids of Agriophyllum squarrosum, ATF)F i EHE B %
, PEMILXT TIDM /) RIS A 1 e XA Ay

FIA AL BRI 51, DA A VD R AETT R il B R B D g
b A DM J7 TSR RE 2%

1 #MR57H%

1.1 #HE5EF

UK SRR 2230 h IR AR S A IR BT A )4t

2,2°- B R Hk-(3- & kTR T WE W UK -6- i 1R R )
[2,2’-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid) ammonium
salt, ABTS] . 2,2- — 7 %t -1- % Bt Bk (1,1-diphenyl-2-
picrylhydrazyl, DPPH) ., HLIR I ER (/- #rdli, bz sadkaEfb
B A A BR 2 | ) 2,4,6- = Wik BE JE = 122 [2,4,6-Tris
(2-pyridyl)-s-triazine, TPTZ] . #% JIf {4 18 & (streptozocin,
STZ). W XUIR(rpral, b AR RA ) =
FALER(FeCly) . KIZIR . 1%L A (H0,) . BHIR . BHTREN |
FIERR . BRFR B (FeSOy) . 1L BRI (KoS,0e) (40174, ifF
SIS BRAS FD); AL BH [E B (total cholesterol, TC). i
=g (triglyceride, TG). 1 %A fk & i (catalase, CAT). F %
Ak W) 1 Ak it (total superoxide dismutase, T-SOD). PN _Ji%
(malondialdehyde, MDA) . %t H ik (glutathione peroxidase,
GSH)id S BRI 0] G (IR E IR A R D)
1.2 U=/RE

CR21GII E ¥ %= OHL(H 7R Hitachi 24 H]); 756MC
FAEEE AT W3 O B[R 2R (e 3 B2 A AT R W]
FA2004 1373 2Z —H 50 RF UM R IR A R )
LD-96A Z LI REBEHRX (1L AR B BERHE A BRA ).
13 2EESWET

LB I 28 A5 W 1 S IS AR R 48 bR, 20 3 7E
ANFEEHE T AT, B LR (50% . 60%. 70%.
80%. 90%). Wil H.[10, 20, 30 1 40 (mL/g)]. HEHUE
(20, 40, 60, 80, 100 min)FIHREUEEE (40, 50, 60, 70
1 80°C)., >R FHBS MRtk fru il o 3 ) 75 1 1),

HAERIBORHR B . ARFFN T PR R A BT (M, @)1+
ATF 132 (mg/g) N F:

CxV

= (1)

Hirp, CREI Y YR v W 9 Bt MR B, mg/mL; VR IBUEE &
TR, mL; M JEFES T, g ¥ J& ATF £, mg/g.
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1.4 Wi 7 SEaE i v

M 1.3 S2E 55, R Design Expert 8.0.6 814} Z.
BEvfe B . R HE L BRIBUR B AR AT (] R 7 DO PR 2 =K
Box-Behnken experimental 111 SCHE R B F/KFU2R 1 s,

®1 MEERTTHEZESKEE

Table 1 Factors and levels of response surface methodology

K /K- -1 0 1
A LR EE % 70 80 90
B I & L (mL/g) 20:1 30:1 40:1
C $E AT ] /min 40 60 80
D $EBUHR B /°C 40 50 60

1.5 RSMaEERE

PL4EsE & C (vitamin C, VO FHME XTI, SR ]
DPPH H i3t . ABTS A3t . OH A H3LEREE S FEHT
AALRE I T4 ATF B b g4,
1.5.1 DPPH @ W&kt

VC 1ERPEM ATF #5ER DPPH H R NS5 . &
W% ATF F1 VC R ETE WYy 03, 0.6, 0.9, 1.2
1 1.8 mg/mL.# 2 mL VC % Al 2 mL 0.15 mmol/L DPPH
BIRIR A5G, ARG T RN 30 min, & RAIR
BWTE 517 nm ARG 4, EE _LIRLYR, VC R ATF
BB ES DPPH RE, WEHWEE 4, ZKiEKkS
DPPH W N, WIEWIEEE 4., A= (D).

DPPH [ H1JEH B3 /%= (1 - Al;iAb) x 100 % 1)

8
1.52 ABTS g &1 iLiF kst

4 7.00 mmol/L ABTS ¥ 2.50 mmol/L K,S,05
WHATRA, IR T ARRBE &M FIHE 12 )5,
ZERRIRA LI ABTS TAEEW . K5, M 1 mL
ATF # A1 VC (0.2~1.2 mg/mL)F /il A 1 mL ABTS T./E#%
W, IREWAREFER T EE 30 min, JEIE 734 nm b1
WOGRE . FiBRA(2)IHEE ABTS H g R AE

A4, -

A
ABTS H HEEIERRH /%= x 100 % ®)

b
Horh, 4, W EYEW S ABTS WAUR GG OGR4 ke,
WIS ABTS IR A RRILE .
1.53 OH & AFRAE

10 mmol/L ) FeSO, A K . 10 mmol/L /KA%BRVE K
10 mmol/L H,O, #F R Ml ATF IFHEL VC (0.3~1.8 mg/mL)¥J
AR, FAE 37°CT B 30 min, OH H L RHRAR,
= (3):
A - 4

OH H HFEHEFRR/%=(1 - yx100%  (3)

C

b A IEE AL IR OERE s A, 9 2s AN BREOOERE s 4, R

Ahn 57 H,0, WG,
1.5.4 EAREAEE A M

0.2 mL KRR ATF BERVAR . 6 mL 88 Fif
J& /¥t & Ak BE J (ferric ion reducing antioxidant power,
FRAP) TAE# (0.3 mol/L f§EREZZ% v . 10 mmol/L TPTZ
VS . 20 mmol/L FeCls VW AR 10:1:1 BLiil) . 0.6 mL
FEIBAIRA IS, 37°CE T I 10 min F 593 nm 4b 5
WG, FilE FiR rikll 0.1~1.0 mmol/L FeSO, BRI
WACHEERE S A RIARME R 28, 19 B4R B ¥=0.00378X+
0.35, °=0.9997, o ¥ 2 593 nm AWGEE, X N FeSO,
W mmol/L,

1.6 FYPELE
1.6.1 TIDM ) SARA # 5

Mtk C57BL/6 /N (18~20 g, 6~7 JEIR) [ A H 7 =
AR SY PO, A HEIES SCXK(H)2015-0002]38 i
PERSE 7 d )5, NRZETOK SR FAEE 12 h 5 s
s H 25 8 M (fasting plasma glucose, FBG), 5 2 d 4k&i2%
12 ho i 4L 4 d I8 s SRR [50 mg/(kg'BW)] STZ, £
555 d TS E 100 mg/(kg BW)] STZ, 14 1 h 5
WA, —FJG, FBG=11.1 mmol/L #ik Ky f&—Flash
BORETRY , HAE R G /NRBE T, SLREh NS T 36 VAL,
BEAILAY L 6 AL SR 254, HARILE 2.

xR2 ERIRSERBYESHERL
Table 2 Grouping of model mice and intragastric
administration of drugs

vl 2WIREE 71

75 X HRAL(BC) 200 mg/(kg-BW)4: 3£k 7k

mﬁﬁ',ﬂgﬁﬂ(NC) 200 mg/(kgBW)W%M?E(EP%@
(0.1 mol/L, pH 4.5)

PR XS B ZH (PC) 200 mg/(kg'BW) - F XU

I3 & ATF ZH(AL)
rh3H ATF 4H(AM)
B FIE ATF 41(AH)

50 mg/(kg'BW) ATF
100 mg/(kg-BW) ATF
200 mg/(kg'BW) ATF

1.6.2 /s REFF 45 ARG M

e /NP RIIR R E, JHRHEE IS, TR 9 s
T IO SRR A W) B H A R R TR, ST S SRR 2
AR . AIRER MU, LA 3000 r/min &0 10 min
FAGH ISR MIEFE AL, FE-20°CIRA74 o BULE . BT
WE L RRAEFRE E, FHER K sk, SREFREIFIASR T R
TE 52 56 485 SR /N BUOEE AT O R A A R T 5 5K 58 (oral
glucose tolerance test, OGTT), /NRZAE & 12 h, HRFE
B 40% A, 15 200 mg/(kg:BW), TE 30, 60,
90 1 120 min A P\ B #t kR AR I LA St HOWHHAE . 38 2o 350
MERGOZ AR PE/N R, WM A E . ME TC., TG i,
T-SOD. MDA . GSH #l CAT /K3,
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1.7 ZitoHh

fif Ff] Orgin 2019b Fl Design Expert 8.0.6 3 F4: 4011
SAHTE, BRI bR R 2 . id SPSS 23.0 3K
ot E R ENEER, P<0.05S RRBEEER.

2 HR55%

21 BERIW

M2 T By 80%IN, ATF 1833k T KA, 2Bk
JE ARSI T S, ATREE ATF 5 80% L Itk M
SRR, TR AR R ATF 7538 B [ Lo 34 fm 52 9 5
T TR E, 76 30:1 (mL/g)it, KN 19.85 mg/g,
T BE S YK E R 30:1 (mL/g)B, ATF iAFIMF, dkeLiy
T [ b Bk ) TR AR 0 A s 2, Bt B
(B #EK:, ATF f35%7E 60 min I iR H R (Y, RLEIE K IRER
FIE], 7592R N RE . R s i PR SR R R 2 —,
P ILEERAT — B WEIR; WBEN S0°CHT, SRk 3 iy
KAE. Pk, MIRBCGICR AT REM MR, 80% FEik
B WE L 30:1 (mL/g). $EEUETE 60 min AR 50°CH
SZERIIE 28
2.2 MR E AR ATF 3REUE
221 ZEEIHALR

K F Box-Behnken H.0Z A1 5% 4 R FTE 3 K
RS2, BT ATF 772, JEiEfT 29 41908, s
SAEENTOAS, SRS RN 3 PR,

% 3 Box-Behnken SZIEigITFILER
Table 3 Box-Behnken experimental design and results

g A-ZTE B E C-V?,%EX D-T%EY Y- PR £ H
W% (mL/g) WEI/min - JRE/PC 155 /(mg/g)
1 -1 -1 0 0 18.96
2 1 -1 0 0 18.53
3 -1 1 0 0 17.45
4 1 1 0 0 21.25
5 0 0 -1 -1 17.10
6 0 0 1 -1 19.10
7 0 0 -1 1 18.94
8 0 0 1 1 18.43
9 -1 0 0 -1 15.59
10 1 0 0 -1 19.10
11 -1 0 0 1 17.56
12 1 0 0 1 18.12
13 0 -1 -1 0 18.77
14 0 1 -1 0 19.45
15 0 -1 1 0 19.21
16 0 1 1 0 20.56
17 -1 0 -1 0 16.20
18 1 0 -1 0 16.58
19 -1 0 1 0 18.26

F 14
= 3(8)
S A-ZFF pgfEte CHRMC D-$RC y-EEL
WRE/% (mL/g)  BfE/min  HREE/SC 5%/(mg/g)
20 1 0 1 0 19.25
21 0 -1 0 -1 17.90
22 0 1 0 -1 18.50
23 0 -1 0 1 18.56
24 0 1 0 1 19.14
25 0 0 0 0 22.13
26 0 0 0 0 21.74
27 0 0 0 0 21.13
28 0 0 0 0 22.43
29 0 0 0 0 21.96

WHZE @A, B, C. D)YSTEMIEFR ¥ ZIEH kLI
XN
Y=21.88+0.734+0.37B+0.65C+0.29D+1.064B+0.154C

—0.744D+0.17BC-5.000E—003BD—0.63CD-2.274°~0.84B>—
1.65C%-2.12D?

M) N7 T R B RL Y 25 BTk 4 TR . B
P<0.0001, @3, FWLEEIAH, KB P>0.05, K
B SRR, IRILE SR ARG A TR
Kol . A REUN R A 0.9344, A LUMESAE R R T
93.44% 1 W AEAE Ak . 45 S I P 14 S e AT 2R B 4
C. AB. AD. A4*. B*. C*. D*WeiB . Mz, ATF 155
PRI Z AR R SRR SE 2R . AT RIS 3], %A
AT ATF 32052

F4 MNEIRERWNSESH

Table 4 Analysis of variance for response surface quadratic model

KU CFHM BEE HUrA F P
el 81.45 14 5.82 1424 <0.0001
4 6.47 1 6.47 15.83 0.0014
B 1.63 1 1.63 3.98 0.0658
c 5.03 1 5.03 1231 0.0035
D 1.00 1 1.00 2.44 0.1405
AB 4.47 1 4.47 10.95 0.0052
AC 0.09 1 0.09 0.23 0.6406
AD 2.18 1 2.18 5.32 0.0368
BC 0.11 1 0.11 0.27 0.6084
BD 0.00 1 0.00 0.00 0.9877
CcD 1.58 1 1.58 3.85 0.0698
A 33.44 1 33.44 81.84  <0.0001
B 4.60 1 4.60 11.25 0.0047
c 17.57 1 17.57 42,99  <0.0001
D? 29.21 1 29.21 7147 <0.0001
Bk 2% 5.72 14 0.41
KT 4.77 10 0.48 2.00 0.2632
AR 0.95 4 0.24

eyl 87.17 28
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R R AT T AR R AR B 2 A OE R . anfal
Lo, i P 5 2 3R B 4 A 22 1] 9 4 A F A
2Pk, B 1A BT E X ATF $EBCRBEN R, Z vk B
VR LG Z A AE W A AR . (& 1B A il T P12 B i
1, TV RN BRI (R £ 7E B 25 AR BLAEH .

223 BREFE IS

KRR AL RIS N BRI 82.66% Wi [f b
34.09:1 (mL/g) JRI} 8] 64.66 min FREEE B 49.87°C, ATF
$REUS R 22.13 mg/g, MRIELLG LB &M HITIEIE: &
ek il 83%., WIE L 34:1 (mL/g). 3REAFIE] 65 min., 4%
BUREE 50°C, FEULACET, #6473 IREEE, Wi ATF 421K
FH N (21.98+0.11) me/g, 5ATEBEI A A (EHZZ A K,
FUIEERLE T ATF 421

ME 2A~C W LLE H, #E—EWEN, FiE ATF i
WeEERGI, RAMTE AL BE S B #E R . 7E 1.8 mg/mL A9
U E T, ATF il VC X%} DPPH [ i1 MInEER 50510
81.26%+1.51%F197.88%+1.73%, %} OH H 1 535 KR %53 3
7 78.56%=1.41%F1 98.45%+1.78%; FHirh, VC HyEiiHk i
(half maximal inhibitory concentration, ICso)°& 0.34 mg/mL,
ATF [ ICso 4 0.78 mg/mL. 5 VC M, ATF Xf OH H
FERERAE BTG . 24 ATF [REHE N 1.2 mg/mL i,
ABTS A HEEMIEBRZF IR 94.58%+1.78%F1 97.56%+
1.56%; [ 2D @7~ T ATF BESUELRE ) SR ETL R 2 1E
. AMEEEN, ATF il VC 1) FRAP fH 4510
(0.28+0.019) mmol/L F1(0.31+0.018) mmol/L., HftHEN,
ATF BA — @ RSN A TE M ST A b g

00 75.00
20.00 70.00

1 2% TR 3R 5 B AR T o o TR ]
Fig. Response surface graph of interaction among various factors
A 100y e B 100 |
§ 90 - \e 90 L
4«&# 80 | i 80t
ﬂ&_ 70| & 70|
For 60 -
T et ﬁ 50 1
T s0p m 40
& 40t 730t
R - ATF = 20t
30 ¢ —-VC 10} = 4lF
20 : . . . . ! ! 0 . A . . A
03 06 09 12 15 18 21 0.2 0.4 0.6 0.8 1.0 1.2
JE U /(mg/mL) JEEHE/(mg/mL)
C 00| D sl
= 90 =)
8oL 203}
& E
i 70 | =
b 02l
E 60+ i
80 0.1}
40 L —a— ATF —=— ATF
—o—V(C o
30 1 1 1 L 1 1 1 0 1 1 1 1 1 1 VC 1
0.3 0.6 0.9 1.2 1.5 1.8 2.1 0.3 0.6 0.9 1.2 15 1.8 2.1
Bty 52 /(mg/mL) v (mg/mL)

B2 ATF (RSN (n=3)
Fig.2 In vitro antioxidant activities of ATF (n=3)
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2.4 ATF /)R EALE R0

FESCHGES 8 JHGHETE A 7 JH), SR E A4/ N
KFEAAL . YRR A SR AR TS,
B 3A~D fit7R, SCIRZEHRET, PC. AH. AM A1 AL /MK
I AR B35 5 T NC 41(P<0.05). 5 NC AL, 1697
LK R E Y BRI A R FREE REIE. NC 4lnyH
BB E T HARLA(P<0.05). AL, AM F AH HHIEWRL
FIEAER AR X F ] ATF 7] DL E 9K TIDM /b
AT, AR TIDM /N R R, N
R EIR AR Brk % . anfEl 3E iR, 7e/NRUSR 22 i,

A s O Wtk
. 3 BT
25 b b d ¢
a a £ afF a s apE o[
20 L= +—I— —F— - —= ——
20
i 15
i
10 H
5 Y
0
BC NC PC AL AM AH
C 5 - NGBl
a
o
20
B,
=
Ly
L
£ 2F
1t
0 o S0
BC AL AM AH
NGT
E s
a
g a a a
20 b
g $ b b
=}
E 15
8 —=—B(C - AL
= 10 —--NC -+ AM
—a—PC - AH
5 b c d e e e e

1 2 3 4 5 6 7 8
Bt I/ &

= 3000 |

H U Z A FBG A 35 25 5(P>0.05) AL 1Y) FBG 7E
55 3 kB (e, ATF R 7 S, AM 4081 AH 21
FBG 2 Z KT NC 4 (P<0.05), WK 3F iR, 5 NC 4
b, 452541 OGTT KV FFAL, KM ATF wf LLiay
T1DM /MRS
2.5 ATF 3/ RAEEE A B HIF2 00

ATF X/ BUTE#F R B /E I AnZ: 5 /R, NC 41 i
JUE 0B RS K, NC 2 /9 RS IE R B B B4R, ATF iR
ST LRI 2 R B F AR, RIS E RREC Y
WM.

B
%k
6000 a v

5000 + € ] o ]

o0 4000 F

2000 - a

=r

BC NC PC AL
NG

o

100 + a

80

60 -

40 |

YR FHZR/%

20 +

35 -

o5

30 +

25 -

20 +

15 +

OGTT/(mmol/L)

10 +

1 Il L 1 1

0 0.5 1.0 1.5 2.0
Fifa]/h

TE: AF/NG FREROR B2 22 53 (P<0.05), & 4 IF,
3 ATF %} TIDM /DRUATAZL(A) . EHHFKIEEA®B). HEHMC). SWFIHRD). 251K ik E)F
OGTT (171 A4 25 4 i 2t S 560 ) (F) 3% Wil (n=6)
Fig.3 Effects of STF on basic indicators of TIDM mice body weight (A), food and water intake (B), body weight gain (C),
food titer (D), fasting blood glucose (FBG) (E), OGTT (oral glucose tolerance test) (F) (n=6)
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5 ATF xR AEES R A2 (n=6)

Table 5 Effects of STF on organ coefficient of mice (n=6)

JHERS R E0/%
434l
DR JHF T I (=i

BC 0.61£0.02°  4.27+0.02°  0.23+0.01° 1.25+0.02°
NC  0.55£0.01™  5.82+0.02°  0.20£0.01™ 1.7140.02°
PC  0.52+£0.03°  5.51£0.019  0.23+0.02" 1.46+0.02¢
AL 0.58+0.02"  5.69£0.01°  0.20+0.02" 1.61+0.02°
AM  0.58+0.02"  5.61+0.02°  0.23+0.02" 1.62+0.01°
AH  0.57£0.03"  5.52+0.01Y 0.19+0.01° 1.53+0.02°

T B R/NG 75208 .35 1 22 57 (P<0.05).

2.6 ATF X/NREEFRKE,. UMM

TC/(mmol/gprot)

T1DM /NG ACRE 1 FE R &R 2 R 7Kg TC 1 TG,
0.6 1 3.0
—o—TG Y
0.5 F 1
4 2.0

04
4 1.5

03 |
4 1.0

d
02 +

0.1

. 0

TG/(mmol/gprot)

WA 4A FT7R, NC 20 TC 1 TG K B3 TH 5 (P<0.05). R
i, ATF A] DL ER#K TC Al TG K- (P<0.05), KW ATF
ALk T1IDM /B S B A . /N BB B 200 45t
i T STZ i S EUNIME AL DM, 1 1 5 AY 7 A= A
THiEALEELN SOD. GSH F1 CAT WK, Hi%EFAN
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