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T R GH M ENRFE, MKKE
(L K5, EFIR, F4R3EE 133000)

H E: 88 FREE LN ANE AR | AR (Type 1 diabetes mellitus, TIDM) > & F& st 4B 45 Bl o 7
ke REOGHEH Z S48, KB ABRENE 453, KM DPPH-. ABTS" &AM 2 L at, DRES
HWRA Td B, NEBFTMAEEH STZ 30mgkg BW) , #3 TIDMER, £HpREFME, BAM, HE545
FHRlEa (400 mgkg BW) . HFE S4EEH E4 (200 mg/kg BW) . M4 (= F UK 200 mg/kg BW) , $£5#
R ia) e s RO A A AR A s BR R R A AR X AGARR T4, R HE S A2 A 690 mg/g, /£ 1000 pg/mL
JR& % & T L35 DPPH-. ABTS™#9#F % 8 /1 2 51 4 82.84%+0.80%, 85.52%=2.27%. L& E s, % 8 B,
HESHBEFNTADFRETELS T 20844087 g, 5TABRALIFEMEF (P>0.05) . SHSH b THoiEAE
(Fasting blood glucose, FBG) K-F# 15.9 mmol/L, 5rHALIFMNEF (P>0.05) , LEZERZH HEAE
(Oral Glucose Tolerance Test, OGTT) K-F (P<0.05) . H+* % ¥ S H T4 ) A 49512 BB (Total Cholesterol,
TC) . H k=85 (Triglyceride, TG) . &% A A5%& & (High-density lipoprotein, HDL-C) . {& % Z A& & & (Low-
density lipoprotein, LDL-C) 4 %] 2.79+0.36. 0.98+0.12. 1.28+0.23. 1.67+0.29 mmol/L, 5 A M A R 2 F M £
5 (P<0.01) , EAL454 8 F 548 844 LB (Super Oxide Dismutase, SOD) . it A4t 5.8 (Catalase, CAT) .
B8k (Glutathione, GSH) #94 %, 2 F%K#A =& (Malondialdehyde, MDA) 4% (P<0.01), %it:
¥ L0 B BATF LA, T AB TR E TIDM s S8 R KT Fo BAL R K T M e 2 [ o 445 A
KA H 3 S, SAAL, B, B AR, BAC R i
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Study on the Antioxidant and Hypoglycemic Effects of Glycyrrhiza
Polysaccharide

WANG Qing, HONG Ye, LIU Zhenyu', LIN Changgqing’
(School of Medicine, Yanbian University, Yanji 133000, China)

Abstract: Objective: To investigate the antioxidant effect of Glycyrrhiza polysaccharide and its hypoglycemic effect on
type 1 diabetes mellitus (TIDM) mice. Methods: Glycyrrhiza polysaccharides were extracted and purified, the
polysaccharide content was determined by the phenol sulfuric acid method, and its antioxidant activity was determined by
the clearance of DPPH- and ABTS™. After 7 days of adaptive feeding, mice were intraperitoneally injected with STZ
(30 mg/kg'BW) to establish a TIDM model. The experiment was divided into normal group, model group, Glycyrrhiza
polysaccharide high-dose group (400 mg/kg-BW), Glycyrrhiza polysaccharide low-dose group (200 mg/kg-BW), and
positive group (metformin 200 mg/kg-BW). The changes of basic indexes and indexes related to lipid metabolism and
oxidative stress in mice were measured during the experiment. Results: The content of Glycyrrhiza polysaccharide was
690 mg/g, and its scavenging abilities of DPPH- and ABTS" were 82.84%+0.80%, 85.52%+2.27% at 1000 pug/mL mass
concentration, respectively. In the animal experiments, the body weight of mice in the high-dose group of Glycyrrhiza
polysaccharide reached 20.84+0.87 g at the 8th week, which was not significantly different from the positive group
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(P>0.05). In the high-dose group, the fasting blood glucose (FBG) level was 15.9 mmol/L, which was not significantly
different from the positive group (P>0.05), and it significantly improved the glucose tolerance (OGTT) level (P<0.05). The
total cholesterol (TC), triglyceride (TG), high-density lipoprotein (HDL-C), and low-density lipoprotein (LDL-C) in the
mice in the high-dose group of Glycyrrhiza polysaccharide were 2.79+0.36, 0.98+0.12, 1.28+0.23, 1.67+0.29 mmol/L,
respectively, which were highly significantly different from those of the model group (P<0.05), and the levels of super
oxide dismutase (SOD), catalase (CAT), and total glutathione (GSH) were increased significantly (P<0.01), and
significantly reduced the content of malondialdehyde (MDA). Conclusion: Glycyrrhiza polysaccharide has good antioxidant

properties and it can hypoglycemic by improving lipid metabolism and oxidative stress in T1DM mice.
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H® (Glycyrrhiza uralensis Fisch.) X 24 [E3 | &
B, GRVH R R 2R RO . BET, 22
HE A E R R AEYIE R, i GRS
RAMZE | BAYE ., MRS, PR 2R T
PRS-, FH B R S5 D AR B e R i i 5
HYP HR R R R TR 2, NERE NS
HLARFLIR . TR BN, H B 20 B BLAT Ho s,
AT GRS RS, BB, I g 2R KT, HiR™, A=
P SRR E I A2 K . AR, HEE
WEAT LLFNH o~ 28008 B i v e, A Bl T2 & 1L
HEIT,

1 BOPEPRIA (T1DM) ) & 52 22 B D 3R R B2,
Horp AL A R R o 20, e FHEF P, &
A, O sk 22 I EM. TIDM
PR R0 S ] 8 F AR PN IR B B 53U AN 2, SRR
AT R Bt 5y, AAS A LA PO IS I, e
BUMBEF =T, 71 & BERE . T1DM By AR HLEI & 44,
AR 1) 8 OB G B, B2 4 BRI L
PR, BECEM AN TR, Tk, fEE
T1DM A FEEa N, 1697 25 dlok iz . {H
H AT _L R 2 2 AP 25 2, VEZ HA AR
ZRIER, KB IR 230G B s e I, 77 A 5880
A, B2 25 A AR AN, DRI R N bR 245 &
P 25 BEURTERE AR 7 T T 4 o

{HHETA S H B2 iRiE 2 E e 52 pE
AR BT 2 A R AR 1, X H S 2B e 1M
BEVE IR SR HE . SEg o8 H o 22 i P Aa
T X B MBEVE R, BT & M ZH B 5, SRR
TRIT A PRI HR T 00 S B
1 #RERE
L1 HRSE

HE W, 2 E HN, 2020 4 9 H KGR, FkS
S TR 6 JES CSTBL/6 /NEL HEVE, TOHRRESR
JFAR(SPF)ZK, 50 H, {RH (25+2) g, KAFACHTII K 3h
Y, BAEIETS: SCXK(#)2018-0007. 44A (HE
IR EESLI B AE RS ) ), ZRAFUE R A2 SL 5 3
fERIZR Gy 2e4itifl; DPPH H Hi 5L (DPPH- ) Vs BRAE 1A
MG & . ABTS H B 2E(ABTS" ) i BR 8 7 A
)& . BVIH[#E P (Total Cholesterol, TC) . H i =g
( Triglyceride, TG) . = %5 B g &8 1 ( High-density
lipoprotein, HDL-C) . ik %% ¥ fig 25 1 ( Low-density

lipoprotein, LDL-C) &5 & Jb R ZREF R IR
N ) 5 55 R4 T 2 (Streptozotocin, STZ)  99.9%, 3&
[E Sigma 2\ ] EhER W XUIRZER: /- dL et KRAFEZS
M A PR ] 5 #8 AR ) IE AL B (Super Oxide Dismu-
tase, SOD) i PRI F & . 1of 16 & i (Catalase,
CAT) Rl & . S b H K (Glutathione, GSH)
K ii30) A . I8 5 Ak (Malondialdehyde, MDA) £
MEFE B RRAEYHEARARAF .
HH-4 % PO LA AEIR /KA RS TR 3s

A BRI F]; DHG-9070A RSy s X H4ess  Eg—
TERLEAY 28 BRN F]; XL-10B EUFN R =s e L

TP TE AR LA 5 25 A FR 2 7] SuPerMax 3100 %Y
ZUIREMFHMY LIRS AR A F
1.2 XWFHE
1.2.1 HE R L aifth B H BT, Brds
o 40 Hif, Z MRS kIt rfEsesl, 1
B K EEA 1:20(g/mL), $2BUE] 3 h, $2BGEE 80 °C,
RIRPIR, & IFIRBUGR, FH 85% L EEEEDT 24 h, BUIL
DE, S -1 T B 2B h a8 L, YR Tk, 4 °C
AT . BUH B2k, FH T34 3500 Da
FIBAT BT 24 h, 3 DEAE-52 248415, 4391
7K. 0.1 mol/L NaCl. 0.2 mol/L NaCl 470, 3 B
24 1 mL/min, #4878 RBEEEE G-200 A1+, FHZE1R
IKBEATVUEML, U A 1 mL/min, JEZEWRYE, T4 Tk
HH R
1.2.2 HEZHHWZHESENE  SRAHREMRRIEN
e S 2, FREGREREIZRME 10 mg T 250 mL %5
s, K 2205, 435I ER 0. 0.2, 0.3, 0.4, 0.5,
0.6. 0.7, 0.8, 0.9 mL, 5 IZEIB/K XM 1.0 mL, HILA
1 mL 6% KMy, 5.0 mL ¥ AL, 30 °C 7K¥%F 30 min,
486 nm MW SGRE, DL SRMHU 2 R AR bR, RGN
YA AR IARUERT 2 . FRECEE S 1 mg, T 1 mL
K, # PRI A TN, I AR SRR A 2
1.2.3  HE PP E e
1.2.3.1 DPPH-IHERFMME ARIE ERFFEEN 5
ITRIER B, FREX 5 mg H 208, 5T 5 mL 2808
K H, TR U Sl 1000 pg/mL, W5 5 R F4 40 BE AR R
A1 800, 400, 200, 100, 50 pg/mL, Lh V. /K %] RE
2H, B S BORTRIHERE S 1 mL F 5 mL &.0%
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Hr, I 3 mL DPPH ¥V, AF 5k X BRZH : A 5B
3 mL FI SR GEE N A, 25 I HRZE: 1 mL
WM 3 mL DPPH W W OGEE N Ay 3500 r/min
5.0 20 min, 7E 517 nm 4B SCRE, 3260201 34T
.

A‘_Aj)xloo x (D

DPPH - 1 R #(%) = (1 -
0

AP A FREZHIBOCIE; A B L IR
Az 25 FAXTHELH IR OCRE
1.2.3.2 ABTS™IEBRRGME  AESMFRECTE = H
A ABTS FR#EST 180 mg, ITA 50 mL ZEWE /K, hn
A 33 mg i LA, = IREEOCHE 12~24 h & )H .
FAZEMR KGRI T = 405 nm BRI SEE OD A
JETTAE 0.70+0.02 FEFHEIP .

AR i VTR Y i A T ZE AR K B Al 1000, 800,
400, 200, 100, 50 pg/mL A H B ZHERER . Ve B
WAEXT IR, BOR R EARERR 30 ul IIAECLS19 ABTS
W 270 uL, FEFRICT 405 nm AR SEWROGEE(E A,
SEARBZRIBRAUEE ABTS RS I IRZH A, 75
TEKBAREE SV XN BZE Ao B IRESHE AT —
WKSLH, WO . ABTS 15 15 3835 A (2) 4T
= A

ABTS" - il (%) = (1 - %)x 100 = (2

K. A8 30 pL H B2 BHE W N A 270 pL
ABTS % 405 nm ALY A; 2 30 uL H AL
ZHEE WA 270 uL 2548 7K T 405 nm Ak B 6
S5 Ay i 30 pL ZEME KN A 270 nL ABTS W T
405 nm AZbFIIERE
1.2.4 HE WM E ST
1.2.4.1 BWWirel 4528 50 R C57BL/6 /N, 437K
520, A 10 K, IER2H G B 25157K 200 mg/kg-BW),
AT 2H (FE B 25087K 200 mg/kg-BW), H & 225
B2H (H 52285 200 mg/kg BW), H B 2248w 7] 2
(H B £ ¥ 400 mg/kg BW) , BH 20 ( — B XK
200 mg/kg-BW), i &l A H T SE S0 2 . 30
PpadE RN SR 1 JE, BRIE R 44k, HoAfthgH %2 5 d
JIiE s 7 BF STZ(30 mg/kg-BW) EES7. TIDM AU, 4
K 9:00 S THEE , EEEE 8 J&, ScsG R Ir
/NIRRT TIC 5, SIS B JE X /)N ER gk
TIPS £, ZR AN K, IR H 2R A RSB N 8 25
1 IMBHE (FBG) Jf-iC .

1.2.42 /N RGERHRIE S ERFFHENT 1
Ty AT 1 IRBET R (OGTT) 325, 7ESC i i) — K
HEH 1 g/kg BW HIZHHAW, 705 THEH 0. 30. 60,
90 min i IS BN A2 /) BRUIMDBHE

1.2.5 /MELTC. TG. HDL-C. LDL-C il SZueab
o, HRBREUML, S 7EEFE 2 h, 3000 r/min #5.0> 10 min,
KBS E Y EIEWRIRE 1.5 mL B.08 0, BN IS,

FA ) SR B MUV A T4 TS AR I 7
1.2.6 /INE SOD. GSH. CAT. MDA llxE /MR
FE, BB R AR B, HE T AR AR B R K N
1:3 (14 Bl & gl 453K, 4Rl & i Fkix
IMASNAE, T FEZHZH SOD . GSH. CAT. MDA
WP R AR
1.3 #EAIE

{8 SPSS 23.0 R4 XTEE I T 2453 Hr
2L ST, SR DI E R MR 2E 2R, P<0.05
FoNA BEEESR.
2 RS9
21 HEZHENSE

Z BE B9 bR E #h £k 7 #2 8 y=10.1741x+0.0237
(R*=0.9901), i1 H W& H-F 690 mg/g.
2.2 HEZEEN DPPH-. ABTS - HUiER &L

Kl 1 A H S e[RRI S X DPPH: . ABTS™
PV R BE 1, 76 50~1000 pg/mL 78 Py, H 5 2Pt
DPPH-. ABTS" i kR EE J1 2 IR AR E -5, B
TE 1000 pg/mL #RJE T kB 5, X iEERRE
S35 h 82.84%+0.80%, 85.52%+2.27%, {H¥ 5 V.
AW 25 5 (P<0.01) . H ¥ 2 W35 % DPPH-
1 ABTS™ 19 ICs, fE°~ 162.8 pg/mL Fl1 74.3 pg/mL,
T H A 25 R bR e
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W LA L, B ZH /)N BRI AR R Il 3 BRI (P<0.05), 1HL

Zeim AT E N H R 2 EE B /519 TIDM /NRAE
TR R R, Hom ] S G i ) e e g k2

F(P>0.05), /=55 20 5 BH P 2 1a) G e S e 22

(P>0.05)., #* 25 TIDM /N FBG, £ 8 EIHE S
J&, 2/ FBG 25 57 .35 (P<0.05) . SR ZH AH
I, BEE T HBE MY TIDM /NEREY FBG i35 FRE
(P<0.05), 7655 8 JaEli), H B e il e 4] S5 &
ZHANBHPEZH R T B 2 22 57 (P>0.05) . iXFREH, H
B ZZWEREAL M T1DM /DN BUARER 19T I, JE4as i) I
FBG myJtE, BRI TR R T 7 .

# 1 TIDM/NRAEE(g)
Table 1 Body weight of TIDM rats (g)

sl (J&) 0 2 4 6 8
IEH 4 24.14+0.63% 24.75+0.82° 25.38+0.46" 25.86+1.07° 26.09+0.74°
FERIZ] 25.4240.68% 22.37+0.39° 21.15+0.26° 19.92+0.62¢ 18.88+0.54°
Hf%f% 24.63+0.85" 22.86+0.64° 21.03+0.76° 20.28+0.83° 19.95+0.48°
IR 2l

H%é iﬁ 26.28+0.38" 25.23+0.74° 22.17+0.26* 21.06+0.67" 20.84+0.87>

[=%0
BHPELL  25.53+0.78% 24.96+0.46° 23.24+1.02° 22.63+0.67° 21.96+1.14°
He: [F—F PR R R 3R 25 573 .35 (P<0.05), #e2[F] .

# 2 TIDM /s I U {E (mmol/L )
Table 2  Fasting blood glucose of TIDM rats (mmol/L)

205 () 0 2 4 6 8
IEH 6.240.7" 6.5£0.5° 7.0£0.6° 6.8+0.9° 7.3£0.7°
T2 22.540.4° 24.7+0.8% 25.4+0.7% 24.1+£0.5° 25.140.9°
HHR LG 22.940.5° 20.8+0.6° 20.120.4° 18.5+£0.8™ 17.5+0.6°
HR LM TR 21.540.5° 18.4£0.6° 17.5£0.4° 16.2£0.8° 15.9£0.6°
FHPEZH 23.420.4° 21.0£0.6° 19.0£0.5™ 17.9+0.8™ 16.1+0.2°

2.4 HEZEER TIDM MR OGTT KIS

OGTT HENE I WAL X A By 32 58 1. FH
P 2 T, 1E3E RS, /N BUIOBE 3 H7E 30 min
N2 HEs, 76 30 min BB 53] T s i, B)S

o IERAH

s HEZRITARA = FrEd
s HE T Rl

ok

T,
*

-
G
e

0 9

(=]

A (min)
B2 HEZeN TIDM /NG OGTT 5400

Fig.2 Effect of Glycyrrhiza polysaccharide on OGTT
of T1DM rats
e HIER A L, *R7R P<0.05, **FIR P<0.01; SR L
B, #3278 P<0.05, #3 8 P<0.01; 5 BH P41 L d, AR R
P<0.05, 428 P<0.01; 18 3., K 4 [7].

ST RERaEA, HL e R bR S 2 O AR R
ZH(P<0.01). & HE2HES S, ATREENT T T1IDM
71N BRAAR P T 4 28 4 1) 58 B R ), PATTT BaAIG T H:
FBG /K-, $#£55 THUAR OGTT /K-, A UL, H &
ZHERENSHE R T1DM /N A BRI T SZ 58 77 -
25 HEZ¥EX/E TC. TG, HDL-C. LDL-C 8y
A1)

WA TC. TG. HDL-C. LDL-C HE% 5z AL
X AR I IEERE T . B 3 S H B2 BEXT T1IDM
/INERAMAB 7K B 520, 55 TR F 40 AR E, A AUZH = TC
TG. LDL-C /K5PAK 4 2 75 (P<0.01), HDL-C 7K°F-
T b 2 BEAIR (P<0.01), H M 5vli 4 TC. TG.
HDL-C. LDL-C 4352} 2.79+£0.36., 0.98+0.12, 1.28+
0.23. 1.67+0.29 mmol/L, 7] UWLZHIGYT 5 BEAS e i
EREAIL TC. TG. LDL-C BY/KF-(P<0.01), A% i 35 4
= HDL-C fY7KF(P<0.01) . XA g T H &bk
TEARPIR RIS, 25 T TIDM /NREIIECER
R, IS T S8 A7, i tkReS Ui H
PEELA VAT ARG E -
2.6 HEZHES TIDM JMRENIEFRHIER

TE RS b CE R H S R RS N A )4
PIPTEAIE, SERGIE— A5 AR PN S50 H i e HOR 7 HL
AV AHSCEALEFIFER . SOD 2AMA R Pt
AR 2R B S AR L, GSH BRI 2 AFAERY
— R Y AR A S A, CAT R A b =45
R FERUK, 4 e T2 H,0, IYEEH, MDA
SE—Fh g S L N B, ® 4 S H R
PEXT TIDM /MR SOD. GSH. CAT. MDA 7K 3F-[5¢
ni), % SR o, B RUZH h SOD . GSH. CAT. MDA 7K
SE- 43 51 4 224.3 U/mg. 121.5 umol/g. 50.2 U/mg.
16.4 nmol/mgprot, 5 1E % ¢HAH LI H e B 22 5
(P<0.01), & H ¥ M &N EHIBIT /G, SOD.
GSH.CAT . MDA /KR 425.4+16.37U-mg ', 169.3+
13.28 umol-g ', 61.6£3.16 U-mg ', 7.5+0.83 nmol/mg
prot, SRR ZH A b A #2125 55 (P<0.01), Hi4
FRAPELH . X EH T TIDM /NEUA I ASBES> Wb 2 %
NI 3R, RIS 20 P S AR SO DGl KT 2 A
EAME, S H R WA TR v A ROGEE X LR PRI K
Vo HHUGIER], H O 2 BEAAEAR SN B b A e
FH, PRI B R DUERE AR R o El e,
H B AT E il s T1DM /N BEWUA N & L
I IS AT A B REE LAV o
3 ThHt54Ee

TEFAHOLT , ML SRR J5 3R Ge s F sh A V45,
MHUARLL T 35 IR EREZSHT, 25745 -OH. DPPH-
S E AR A NCE S LY/ B2 T BT RO ke A LI 2T
5% 1 F 3, sl R A P sl AP SR A T
EBEPUEAE . ARSEgeh, WoRTE H 5 2GR
DPPH- Il ABTS" ] ICy, {E5354 162.8 F1 74.3 pg/mL.,
A, HOR R AR A R P AR
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Fig.3 The effect of Glycyrrhiza polysaccharide on TC, TG,
HDL-C, LDL-C in T1DM mice

ARSI 25T T HXT T1DM /R R I
AR FH DL R AR ST A e o OB PRIp 1 BRLSE IR Sy
“ =B XA R AT AZ B8 108, PRl e B AR
H . FBG LA M OGTT VB A EF5 4R, 458 o,
ZH w2 PG Y )5 1 TIDM /) BRAK B F [RS8
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Fig.4 The effect of Glycyrrhiza polysaccharide on SOD.
GSH. CAT. MDA in T1IDM mice

FBG WHH 2 F %, OGTT A irfid s . B 2Rk
WL IR IMARSH, RN R = S 38UR A G
JUi SEASRERE A, (A5 B LA DI B U7 Jinsge 53, BRI 53
i BT e A2 BT B IR I R (FFA) BE AR A2 1 TG Fi
B4, £3la]4: 53 TC. HDL-C. LDL-C & 4754k, i
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AT LAY A A2 220, Horp Hl =R K 2 T e
A1 AR B R 98 BB AR ZE LR BT . S5 5R
Bor, HEZHEEIE M TIDM /) RS 3 I8 1S
T . HFE R AT BESE T1DM /)N BT 48 26 4% A1) FH <
VA, NEIDT 53 R BE N, DT 2R T AU B ARIDIIR, 21
LU WSCR VTR I RE JJREAIR, FFA R B3 3] 1l v A
BERER), S8 TC, TG, LDL-C By &2, MR
B ENUANE A RS fIN 2, D ZZr0E A kS
&SR BAE = A ad | A S AR il MDA . GSH 7E
AN BB FE L TR SO A BRIE R, BB S
N Z 00 | s REESS, R 2 608 35 W) B
B, HEt (LAY CAT 5 SOD 7EM LA BAA FeH
FIPTEALRE T, TEAR N BRI T 4K At L1920, fE
U4 BT A s 405 7, O HLREAEREAIR
MDA PYA SRR, FEASIAIS T, 5 1E R X REZHAH L,
T1DM /N 11 MDA #eJEEH S 2518 (P<0.01),
M SOD. GSH. CAT ¥ B i 3 Bl (P<0.01), &
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