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Hypoglycemic Effect and Mechanism of Endive Decoction on Diabetic Rats

DENG Gel, HAN B02(1,School of Medicine, Henan Technical Institute, Kaifeng 475001, China; 2.Department of
Anesthesiology, Henan Cancer Hospital, Zhengzhou 450042, China)

ABSTRACT: OBJECTIVE To observe the hypoglycemic effect and mechanism of endive decoction on streptozotocin
induced diabetic rats. METHODS The diabetic rat model was established by intraperitoneal injection of streptozotocin. Rats
were divided into normal group, control group, melbine group (0.47 g-kg™"), endive decoction high, middle and low dose (3.34,
1.67, 0.83 g-kg™") group. The blood glucose was monitored and the activity of serum superoxide dismutase(SOD), the level of
malondialdehyde(MDA), glutathione (GSH) and nitric oxide (NO), cholesterol(TC), low density lipoprotein(LDL), high density
lipoprotein protein(HDL), triglyceride(TG), glycosylated serum protein(GSP), insulin (INS), insulin antibody(IAA) and the
activity of nitric oxide synthase(NOS) was detected in each group. Pathological changes of pancreas and kidney in rats were
observed by HE staining. RESULTS Compared with the blank group, the blood sugar, serum levels of MDA, NO, TC, LDL,
TG, GSP, IAA and activity of NOS in the model group increased significantly(P<0.01), while the activity of SOD, level of GSH,
HDL and INS decreased significantly(P<0.01). Compared with model group, melbine group and each dose of endive decoction
groups could reduce blood sugar level in varying degrees. Melbine group and endive decoction high dose group could
significantly increase SOD, GSH, HDL, INS level(P<0.01), significantly reduce NOS activity, MDA, NO, TC, LDL, TG, GSP,
IAA level(P<0.01 or P<0.05), and improve pathological changes of pancreas and kidney. CONCLUSION Endive decoction
has hypoglycemic effect. The mechanism of action is related to the promotion of insulin release from pancreatic f cells, and
repair the islet cells, protect the kidney tissue.

KEYWORDS: endive; streptozotocin; diabetes
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o MBI B X 2 2R ER . R, Kz
fE, Wil RN, FFHEHR. NERHR I T4
W BRI R MR St E i i 3
S 7K BB B IR A TR 28 S5O0 PR 8 K RS ZRY ) 52 i)
SKAIE F T SR 7K BV AR e IR ¥ 2 B mT R AR
ML, Sy = 2805 96 08 R 995 R4 K R 246 8 5 4%
A I FH AR T 0 R0 S 56 40 5

1 MR5E%E

1.1 Zi 5

SR B AN AR T2 00, 20T S 4R
RO 2 B AR 24 22 BV £ (b O ) S48 e A Rt
R B 2 A R KEY) E SR (Sonchus arvensis L.)
TR A B,

BE IR R (e Sigma AF], #iL5: S0160);
FRR - F XU L = 245 (B ) A PR 2w A= e 1 24
BT, #5: 170210]; —F AL B (nitric oxide, NO)
KR A dt S 170105). — 4L & & B (nitric
oxide synthase, NOS)K Ml 7 &5 : 170105).
S H[#] B (total cholesterol, TC)W i i 77l & (L5 :
170205) ¥ Jik 4k 1L 35 &5 H (glycosylated serum
protein, GSP)M & A& 5 170205)304 H 7
T A TAERE TR K R A B A
(superoxide dismutase, SOD)ELISA X7l & (L5 :
E20170601A) « K B A — M (malondialdehyde ,
MDA)ELISA R & {#t5: E20170601A). KRA
bk H ik (glutathione, GSH)ELISA 7 & (5 -
E20170601A) K i /& % & i 25 & (high density
lipoprotein ,  HDL)ELISA ik 7| & (#t 5
E20170701A) « KX B K % B iG 28 A (low  densith
lipoprotein , HDL)ELISA ik 7 & ( fit 5 :
E20170701A) « K B H 3 = B8 (triglyceride ,
TG)ELISA R & (S : E20170701A). KRS
& (insulin , INS)ELISA & # & (it 5 :
E20170701A) KK & 2 Pi4A (insulin antibody,
IAA)ELISA RF|E LS : E20170701A)304 5 75
MRIRSCAEVBHE AR A ]

1.2

SPF 2 fi ¢ Wistar KEL, 90 A, &, s
180~200 g, " FH A B & 22BN LB oty VFATHE
S BESEGE)TEE 410017(KF) S SHIES
410114; @R 7d, WA EBREHRK, =
B R R A, BB IE R, AR B
50%~70%, ZEiE 20~25 C. B sh)scsb i fe
PRI 1E [ KNP LW AR UHE(GB/T 27416-2014) 145
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1.3 fX#s

T-6 5 A e BT (L T AR B A IR &
H); Spark™ 10M EiEbnA (135 75 B L 2 RHL A TR
Aw])s 2EZ3IT AL A AS A e A= R A BR
ATl QQ-600 1HIEAKGFH( LA AT T RE A
FRAF]); UVS-1 iR S ss At it R A RH
P22 7]); Thermo BIOFUGE STRATOS & i ¥4 V4 5
ORI A AR A,
1.4 Jiik
1.4.1 FEMITAGHE  FRECE SR 1 kg, T2
BAEMBN, MA 5~7 f5KIZHE 1h, & 40 min,
g, 3NN 3~5 R EKARLLRTE, & W 20 min,
g, A 2 WKIEW, R RANAIRAE A Y
TS A 1 g, 0~4 CHEAE, RN
TIMCHI K 3.34, 1.67, 0.83 gkg ' HIZWE: KRR E
SESEA BUR AT K HEN, KB B o
1§53 A RE N R 2L A
1.4.2  BENRVE B 205 5 08 PR 0 K BB L f) & o7
KEREEE 10 h, BEAA 12 HARA, Hiaw
50 g-kg ! B K RIEBNEN 2.5 g¢mL™ B
W, 5dJERREHEIMNE L, 82 i
B, FEEEUMBE>16.8 mmol-L™', FFBHEEA
2R 2 & 2 PRAEIR 1K R 15 284 20 N o 24 21 st
it 5 58,
143 A 54Z) RIEMEE &L LR,
YRR N 6 4H, Bl: ax@Ad., BAE. —
H T4 (0.47 g-kg HFIESESOK AR R . B K
FIEH(3.34, 1.67, 0.83 gkg), FH 12 K, K&
B EAAMBRI A SN, FH RS TAIN YIS,
7 AR H S T R BUA S AiKOMEE , & H
1R, H8457530d.
1.44 EHIE 25 T4 25105 10, 20, 30 K,
F425 20 JG, RECRINL, 25, M2EE 6h
MmpEE, Kk 2h 5, ERERECMm, i
SOD. NOS i 7J, MDA. GSH. NO. TC. LDL.
HDL. TG. GSP. INS. IAA /KEP, #17F K R
FE s, B EAR AN R, 5% H RS 2, HE
Jutt, BT MEAHL B
1.4.5 RIS TrE R -7 RARA S
g >4 A, BESAEKEE, MR G
“7 BRI B>4 A, DU B A ik 2
a4, DB BAZ A s VIR S R R R 2~3
A, IR AN MR MR e, o an R A
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o7 R R B AE 0~1 AN, A0 B 40
M LTI 0, A A Mk 2%

Bk <=7 F/ANERAMIE R, B/NREIEH
“r7 BE/NERAN MRS EYE, EANEMAY K
B/NERAN S, BB IR 7 B/
SN RS, BRI EY K.

1.5 Zitkshbs

BE o SPSS 17.0 B MG ik AT %
BRI G B, THEERA X s For, KA
W EECR R R T Z 0, T ERRSHH
LSD %, J7ZEAFE M Games-Howell VLG5, 45
% RR A Ridit 1856 . L P<0.05 Fon 27 H Fiit

YRS
F &= Xo

2 H#HR
2.1 OB IR T 2R BT BOK BB R 9 5 B 2 2 I A
(Rl

PR EVALAL, % 245 29T BB 3 To W 2 %
s STEHAAME, £ 10, 20, 30 K, HRALH
MLKE ¥ B B T8 (P<0.01). SHRAML, 724

5510 K, BANALHEXT MBI IA K, HELZ
5520, 30 K, —H XUMZ AN E S K BIR E  Hs
R 2 20 3 B 35 BRI B /K P (P<0.01) . 25 5L AL
x 1.
2.2 O0PEE R A B R T BOR R R AL AL SOD.
MDA. GSH KI5

B altl, #AZH SOD % /7. GSH & & i
ZFEL(P<0.01), MDA & & &% 5 (P<0.01); 5
MR A AR, — H UL AN & SESOK B R .
AR T EZE T = SOD #hi 1 & GSH & &
(P<0.01), & [#{X MDA & &(P<0.01). 85 R 3K 2.
2.3 OOPBEIRA B I EBOR BRUOBE R ALY NO K
NOS 52

S ML, R4 NO S8, NOS iE
23 T (P<0.01), Ui BIGE BLZH B0 NO AR XL -
SRR, XU AN B S S v 7 B T
FFHE NO S &AM NOS 7§ /1(P<0.01), ESEZK
R A7) B4 ] B 25 BR IR NOS ¥ /1(P<0.01), BH
3 K NO /KT (P<0.05). 455 W% 3.

Rl MNEREARTRARERFEAN S DEERNRHE(XLs, n=12)

Tab. 1 Effect on dynamic glucose level in streptozotocin induced diabetes rats( X + s , n=12) mmol-L™'
L5 /g kg WA MHEAE 5 10 Kbk E 5 20 KILKEE % 30 R ILKEE
FHA - 5.50+0.27 5.60+0.35 5.66+0.29 5.95+0.51
TR - 17.71+1.13% 20.12+1.32% 21.34£1.58% 20.25+0.90%
O XUIRAL 0.47 17.37+1.21 20.42+0.82 18.32+1.54" 14.67+1.47"
B YK AT
e lese:| 3.34 17.58+1.37 19.87+0.87 16.67+2.07" 13.02+1.03"
w7 4 1.67 17.51£1.00 20.20+1.05 18.38+1.64" 14.53+1.35Y
i A 0.83 17.34£1.07 20.75+1.03 20.28+2.91" 16.50+2.44"

TE: SEBALE, "P<0.01: HEAMALE, YP<0.01,
Note: Compared with model group, ’P<0.01; compared with blank group,

T2 MHEREHZHZARERFER IE+F SOD.
MDA. GSH #1 & (X £ 5, n=12)

Tab. 2 Effect on serum SOD, MDA and GSH in
streptozotocin induced diabetes rats( X £ 5, n=12)

2p<0.01.

T3 ERAEE R PTEOKRE RAAEE fE NO & NOS
HEH(Xts,n=12)

Tab. 3 Effect on serum NO and NOS in streptozotocin
induced diabetes rats(Xx £ s, n=12)

FE/  SOD & Ji/ MDA/ GSH/ T/ NO/ NOS/
A 2 - . . ik 0 4 .
g'kg U-mL nmol-gprot mg- gprot kg pmol-L U-mL
FEAH - 179.36+15.878  6.98+0.98 10.98+2.41 EEAH - 25.87+6.16 17.07+3.63
L - 125.54£17.76% 10.60+2.02% 5.41+1.39? A4 - 99.47+21.24Y 25.49+4.30%
THRA 047 152.11+13.37Y  8.22+1.52"  13.09+1.49" UL 0.47 74.28+21.63% 18.47+3.33%
B SESOK R B 33K AT
mIEA 334 1623941023 7.00+£1.73Y  14.28+3.16" [yl e 3.34 59.09+22.84% 18.99+2.76%
PR 1.67 154.90+13.150  7.85+1.45Y  11.06+2.77" L abrilpnil 1.67 77.56+22.84" 20.54+3.50%
R4 0.83 147.85+11.17"  7.83+0.74" 8.92+2.56" KB4 0.83 91.62427.17 26.96+1.76

H HRIAAE, VP<0.01; S5aAMLLE, 2P<0.01.

Note: Compared with model group, "P<0.01; compared with blank group,

Dp<0.01.

R E AR P 24524 2020 45 1 H 3 37 &5 2

T SHAARE, VP<0.05, PP<0.01; 5% ALALLE, YP<0.01.
Note: Compared with model group, "P<0.05, ?P<0.01; compared with
blank group, *P<0.01.
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2.4 X BE IR B 2R BT EOK ROBE R AL TC .
LDL. HDL. TG M50,

gy, SR KR IME TC. LDL.
TG & &L % ETHP<0.01), HDL & & & # [
(P<0.01), YRGS AR ZFEL. HHAIH
AL, HOOUICZE A S SER K B R s R
BB B FHFEK TC. TG /K F(P<0.01), EETH
% HDL 7KF(P<0.01); — FF U4 AN 1 323 /K Al
Wi R 2 S5 AT 3 PRI LDL & & (P<0.01);
ESERAGT =4 0] B B P IK LDL & &(P<0.05).
Ut B T SE SR K B AT A 50 A IR AR L. AR
W3 4.
2.5 NHEEIRA B BT EIOK BROBE JR A8 GSP. INS.
IAA 520

B @AM, A4 GSP S EM IAA B3
FE(P<0.01), INS & & W& &= (P<0.01), BLH
T RS PR R AL . SRR, =
GIPS Y CAER = L =N SN (3 = €22 W 7
F AL GSP S & (P<0.01), T&ETIIE INS & &

(P<0.01), — H XK AT &2 FFEAL 1AA K F
(P<0.01), BE3Z3/K BV 77 & 20 v B 2 PR AIG TAA
K- (P<0.05). Z5 W3 5,

2.6 R IR TR 2R P B BRUBE PR g A 2 fige Ji 2H 21
oA

2 Radit 1056, 525 AL, BIRAH EE
IGETT 5 SL(P<0.01), 6B 40 sh 4 i figé i 4
MM RGN . SARALAAREL, — F ORI A = SR
KA T RFIRHSE RE NG %E X
(P<0.01), it B #-25 25 40 ] 4% 520 PR 152 2L 110 g 5%
UL SRR 6 FIIE 1.

2.7 OGPHE IR T 2R BT EOR BB R o 5 B i 2H 21
(1) 5%

2 Radit 56, S A4MLL, BAA A B
MIGE T2 L(P<0.01), AR /N AT A 2R
Wil . GRIBIAAREL, — FRUCZE A 32 S /K Rl
W AR E A A B gt E U(P<0.01),
Ut S5 G B I E R ER . &R K 7
I 2.

T4 MEREEEEARERBEA TC. LDL. HDL. TG B H(X £ 5, n=12)
Tab. 4 Effect on serum TC, LDL, HDL and TG in streptozotocin induced diabetes rats( X s , n=12)

450 Hf/g ke TC/mmol-L™! LDL/mmol-L™" HDL/mmol-L™' TG/mmol-L™"
THHA = 1.41+0.20 0.30+0.12 1.69+0.62 0.54+0.09
AL - 2.26+0.36” 0.56+0.12% 0.74+0.08> 1.21£0.16”
R 0.47 1.86+0.207 0.36£0.11% 1.53+0.64% 0.82+0.12%
B ORI

TR 3.34 1.78+0.33% 0.35+0.11% 1.80+£0.43% 0.77+0.16%
A 1.67 1.86£0.17% 0.38+0.27% 1.5620.55% 0.83+0.10%
k7 E 4 0.83 2.01+0.24% 0.43+0.16" 1.27+0.43% 0.84+0.17%

e SERAHE, VP<0.05, ?P<0.01; S5 AMHEE, PP<0.01.

Note: Compared with model group, "P<0.05, ?P<0.01; compared with blank group, *P<0.01.

x5 MEMREEMERARERFER GSP. INS. IAA
HEE(X s, n=12)

Tab. 5 Effect on serum GSP, INS and IAA in streptozotocin
induced diabetes rats(Xx £ s, n=12)

Fiilk::7) GSP/ INS/ TAA/
A5 o 5 . .
gkg mmol-L mU-L %
FHEA - 1.1740.08  28.83£3.02  2.08+0.48
A2 - 2.04+0.15  12.98+2.61)  3.06+1.347
IR 047  1.48+029%  18.08+2.217  1.95+0.30”
i SESEK R
ol j;_ i 334 14120147 19.8243.93Y  2.23+0.59"
7 AL
AR A 1.67  1.51£0.19”  18.40£2.49”  2.56+0.57
7R 0.83  1.72+0.18%  17.34+3.72”  3.34+0.89

TE: SHARLE, VP<0.05, PP<0.01; 53 A4ILE, YP<0.01.
Note: Compared with model group, "P<0.05, 2P<0.01; compared with
blank group, *P<0.01.
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Fig. 1 Pathological pictures of pancreas in streptozotocin
induced diabetic rat model(HE, 400x)
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(n=12)
Tab. 6 Effects on pancreatic tissue in streptozotocin
induced diabetic rats(n=12)

Al FlE/gke! - + ++ .
KNSk - 12 0 0 0
FR 2 - 0 1 3 8
U 0.47 1 8 2 1
B SESRK B

[k 3.34 3 6 3 0
Sibilks el 1.67 2 5 4 1
7 A 0.83 1 6 3 2

7 MEENREE F ATBOK B ROR AR B I R e
(n=12)

Tab. 7 Effect on renal tissue of diabetic model rats induced
by streptozotocin(n=12)

415 FlE/gkg! - + + 4+
EEE| - 12 0 0 0
A - 0 2 2 8
Z U 0.47 5 4 2 1
SR RO e 7 2 3.34 3 5 2 2
B SRR R 7 2 1.67 2 4 3 3
B SESK FOR AR A 0.83 1 4 3 4

L+ N
v

PSR O P
R4 AL iR
B2 #REEZMIARERFER T EASUFER
(HE, 400x)

Fig. 2 Pathological pictures of kidney in streptozotocin-
induced diabetic rat model(HE, 400x)
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B LR P A5 JiR R = B g J B 2R 43 WA A AN
LR S ARG BRI, ARSI 51 2
TR PRI B R A R Rk R B BN R . Sk B
T8 1% % (reactive oxygen species, ROS)FIyE
% (reactive nitrogen species, RNS)/= 4 5L N
PUEAL DT R G RITE PR 2 B KA, FE ROS A
RNS P2, &L A4 240 i & 2 1 AR R
SRy TN, ROS SR N R R
R E YR, HEEAR 0. H,0, fl-HO.
BN ROS & & S LA P 8k RN sK P i B
FWIbREY, BT HMEFRARE, ML A E .
RNS JE#E NO 5 ROS KM= A [1)— 2K LA NO K
OIATAED . IR A AR BE A2 S WO JR 9 1L
ALK B IR bR 2 —, ] d i Al
B P i o Tt 484 A 5 8 TR 4 00 7 WL AR 440 BV
y) AL

ARSI R RO R DR, S AAML,
BRI R BT L2 . ZRAEIR, Bl & 5
R, SHRZR. 268, BE, BAEL
FESERE, PEFNE. WHEE R WS, R
R KR IMAFEE . NOS 75 /1 % Iili MDA, NO.
TC. LDL. TG. GSP. IAA 7KV & 3 Tt 5 (P<0.01),
SOD i% /7, GSH. HDL. INS /K°F & % B& 1%
(P<0.01); SEIRIAARLL, — B UL B 323K
RV 20 4% 77) 5 2EL 35) ) AS [ 2 B PR I B K S, —
FHOOUIE2H 5 1 352 332 7K RV v ) 2 T 2 35 T
SOD i /1f1 GSH. HDL. INS /K*f*(P<0.01), B
2 ZE NOS 3 /1 - MDA. NO. TC. LDL. TG.
GSP. IAA 7K F(P<0.01 8% P<0.05), HGERAR. &
JUE R R AR AL, o Ut BH 1B SE S /K BB A R B 1 1%
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