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The hypoglycemic effect of Ophiopogonis japonicus
oligosaccharide on db/db diabetic mice
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Abstract; In order to investigate the hypoglycemic effect of Ophiopogonis japonicus oligosaccharide on
type 2 diabetes mellitus, the db/db diabetic mice were intragastrically administered with Ophiopogonis
Japonicus oligosaccharide for 8 weeks. The body weight and general physical signs were observed during
the treatment. The fasting blood glucose levels were determined after 4 and 8 weeks of administration.
The changes in 24 h urinary albumin excretion and 24 h urine protein amounts, glycosylated serum pro-
tein ( GSP), total cholesterol (TC), triglyceride (TG), high density lipoprotein cholesterol ( HDL-C)
and low density lipoprotein cholesterol ( LDL-C), urea nitrogen and creatinine levels in serum were
measured after 8 weeks of treatment. Results showed that Ophiopogonis japonicus oligosaccharide could
significantly lower the body weights, blood glucose levels and the AUCs during oral glucose tolerance

test, and inhibited the changes of 24 h urinary albumin excretion and 24 h urine protein amounts, GSP,
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TC, TG, HDL-C and LDL-C, urea nitrogen and creatinine levels in serum of db/db diabetic mice by

comparison with db/m mice. In conclusion, Ophiopogonis japonicus oligosaccharide exerts remarkable hy-

poglycemic and protective effects in db/db mice, thus showing its potential for use in the treatment of

type 2 diabetes mellitus.
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Table 1  Effect of Ophiopogonis japonicus oligosaccharides on body weights of db/db mice ( x ts, n=8)
Wi/ g
2053 2R/ (mg - kg™') .
Z52hmi (0 J) wehiE (8 )
IEH X R - 21.3£1.6 26.6+1.8
FEFL X} HE 4 - 36.5 £2.5" 51.9 £2.1*
LR U ZH 250 35.1+2.7" 42.6+2.9""
F A TR 2 160 36.1£2.1% 48.6 £3.5
FA TR 2 320 34.9+3. 1" 44.7 £3.7"
F AR R 640 35.6 +2.3" 43.2£3.1""
1) HIEFMEAE,"P<0.05,"P<0.01; SEAIXMEALE, P <0.05," P <0.01,
F2  FRIBRNRS M (x 25, n=8) "

Table 2 Effect of Ophiopogonis japonicus oligosaccharides on fasting blood glucose level in db/db mice ( x ts,

n=2_8)

ZE R/ (mmol - L71)

215 BT (mg - kg™")

2l (0 J) medifs (4 ) wmedifs (8 )

EH % 2 - 6.35 +0. 64 7.06 +1.33 6.92 0. 82
AN} HE 20 - 25.59 +5.67% 27.94 +7.81% 28.19 £5.27%
R IR — H XU 250 26.29 +7. 84" 20.98 +4.61"* 17.57 £4.25""
AR = 160 27.91 4. 67% 25.54 +5.29 22.44 +4.01"
HAGEREP A 320 26.12 +5. 88" 22.98 £4.35" 20.96 +3.19" "
H LG E A 640 24.79 6. 05" 21.29 £6.62" " 17.29 +3.36" "

1) HIERXIRALE,"P <0.05,"P <0.01; SR HRALHE, " P <0.05," " P <0.01,
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Table 3  Effect of Ophiopogonis japonicus oligosaccharides on glucose tolerance in db/db mice ( X %5, n =8)

AR MUEE/ (mmol - L")

AUC

AE L -
245 HERE/ (mg - kg™ ) on 0.5h 2 h / (mmol - h - L")
TEH G HR 2L - 6.92 +0. 82 10.79 +2.25 7.94 +1.58 18.47 +3. 12
REAY Xof B34 - 28.19 +5.27 36.35 +4.99 33.38 +4.85 68. 44 +9. 78"
R — H UL 250 17.57 +4.25 24.47 +3. 88 21,11 £2.69 44,69 +5.03" "
S A B 2 160 22.44 +4.01 30.21 +3.93 26. 11 +4. 66 55.40 +8.11"
F A SERE T EA 320 20.96 +3. 19 26.57 +4. 10 24.41 +£3.51 50.12£7.33°"
FAR WA 640 17.29 +3.36 25.87 +7.50 23.06 6. 37 47.49 +13.07""
1) HIEHX A, P <0.05,"P <0.01; SR LA HE, " P<0.05,"" P <0.01,
B4 FETRNE GSP M (x 25)
Table 4  Effect of Ophiopogonis japonicus oligosaccharides on GSP in db/db mice ( x #:s)
4151 sk R 255/ (mg - kg™') GSP/ (ng - mL™")
TEH T R 8 - 1.36 +0. 32
BT it HE 21 8 - 2.91 £0.41%
R — WU 8 250 1.62+£0.47""
7 A SRR i 2 8 160 2.58+0.73"
A &SP R A 7 320 2.21+0.63""
Eae e 8 R 8 640 1.88+0.39""

1) SEFMERALE, P <0.05,%P <0.01; SEANIAILE, " P <0.05,7 P <0.01,
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AR 24 h JREHE, 24 h JREEHE, ML
BUN F1 Ser # WA B30 (P ¥ <0.01) ;5 S

JREFR (P <0.0550.01), LMK, +.
A AR A AR 24 h R EH R . ILiE BUN Al
Ser YeHE (P <0.05 5 0.01) , PEMWIA & SERERE!
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Table 5 Effect of Ophiopogonis japonicus oligosaccharides on renal function in db/db mice ( x s, n=8)
w3 EAETBlh=s 24 h JREHR 24 h JRAB AR BUN Ser

/ (mg-kg™") /mg /ng / (mmol + L")/ (umol - L")

T IR - 0.46 +0. 12 6.38 £1.26 5.13 £0.99 26.82 +3.91
BT %o R 21 - 1.32 +0.31% 23.52+3.35"  11.32+1.52"  138.37 +32. 14"
R B 250 0.79 £0.18** 12.63 £3.57"%  6.52+1.17"%  52.67+9.88""
xS A 160 1.26 0. 16 19.25 £5.31" 9.88+1.63"  113.69+25.92"
F SR 320 1.13+0.35" 16.82£3.10""  7.34+0.96""  86.3315.84""
AR G E R 2l 640 0.89+0.17"" 15.13+1.88""  6.38+1.33""  73.54+9.63""

1) HIER XA A, P <0.05,"P <0.01; SR i, "P<0.05," P <0.01,



132 HIlRA R AR (ASRBERR)

5 56 &5

2.5 EXZEHEX/NR ARG

R 6 AT L, SIEHE XA i, BRI 4
/NERBYIMYE TG, TC, HDL - C 1 LDL - C ¥k 1y
BETE (P¥<0.01); SHH A A, %

ZTERE | TR AR IR TC A LDL - C ¥k
(P <0.05 8 0.01), 22 ZEHl w7 & AE 5 A
TG A HDL - C ¥ (P <0.05) . Uil & ZEpfE
o A & 2 BIRERIA db/db /)N B ILIE 57

%6 HAFRANEUNIR I (x 5, n=8) "

Table 6  Effect of Ophiopogonis japonicus oligosaccharides on serum lipid levels in db/db mice ( x ts, n=8)

5 PR TG TC HDL - C LDL -C
/ (mg -+ kg™") / (mmol - L™")  / (mmol -+ L™") / (mmol-L™") / (mmol-L™")
NGO e - 1.53 0. 11 2.85+0.27 1.29 0. 19 0. 69 +0.08
BRG] R ZH - 3.01 =0. 82 4.89 +0. 64* 2.61 0. 34" 1.74 +0.21"
R XUIRH 250 2.89 +0.59 3.91£0.28"" 2.33+0.29" 1.22+0.15""
3 4 SRR 160 2.91 +£1.05 4.64 £1.09 2.70 £0.75 1.69 +0. 39
o AL R R 4 320 2.96 +0. 82 3.83£0.65"" 2.59 +0.81 1.52+0.49"
A A S R R 2 640 2.76£0.47" 3.64+0.49"" 2.29 +£0.57" 1.36£0.27""
1) S5IE# XA E,"P<0.05,%P <0.01; SEEIXBEA L, P<0.05," P <0.01,
3 W i %E%A*ZW%WEE%Mﬁ%ﬁMWOﬁ$
SCULERAE 2 RO db/db /N B Sy
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IR . SRR . B R AL 2 AR, B,

WERE W5 B R 2 BRI db/db /MR G4 5
T, FRARAS MR R | U/ 10 B A I S 8 ) iy
2T IHFIEREAG GSP Ry B, RBAM ] 24 h JRE A
B 24 h JREE AR BUN FI Ser YREE IR,
FREACINYE TG, TC, HDL - C Ml LDL - C ¥ &,
UL & SEMERT B Pk 2 BRI db/db /N R B
0703 (WY = 1 P TN 1|8 2 AN = B VAP R SR S AR
BEEVER o P90 R 22 A SENRAEDT 2 T PR s fedt B
P I TR R AL T 20 S B B

Xk

(1] ERGMEG 2 he NRILHE 25— M].
2015 hi. bt E B 2R Rk, 2015 :155 - 156.
Chinese Pharmacopoeia Commission. Pharmacopoeia of
the People’s Republic of China [ M ].
Medical Science Press, 2015. Vol I , 155 —156.

(2] kil AREGE M. A8H AR R R d A,
2006:118.

ZHANG S L. Orthodox interpretation of the Materia Medi-
cal M]. Fuzhou: Fujian Science and Technology Press,
2006:118.

(3] Bl ZAZHEXIBERp/ N EERETELT]. B
I FRIFST ,2013,5(17) :4 - 6.

MAO X. Study on the effect of diabetic mice with poly-

Beijing: China



5 6 19

RITMERE . F2 AT B RN 2 RUBE BRI db//db /IR IR F 7 133

(4]

(5]

(6]

(7]

(8]

(9]

saccharide in ophiopogon japonicus[ [ J]. Clinical Journal
of Chinese Medicine,2013,5(17) .4 - 6.

Ri/NTT. 24 ZMNT 2 RRUIE B K U F) R 3P 1
[J]. ScRHImREZ 424 ,2012,16(24) ;11 - 14.

LU X Y. Effect of ophiopogon — polysaccharide on protec-
tion of the kidney in type 2 diabetic rats[ J]. Journal of
Clinical Medicine in Practice,2012,16(24) .11 - 14.
BN 2 2 Z W e I W VR P A 25380 AR [T ] o
[E 52 F £ 25,2007 ,2(16) 148 - 50.

HE L X. Hypoglycemic pharmacodynamics of polysaccha-
ride of Ophiopogonis japonicus[ J]. China Practical Medi-
cine,2007,2(16) :48 —50.

U EHELHE, PRIGESC, 45 22 2 X PR R B &
B A PRI AE I ] AR B2 25 R~ 2 4k, 2014,
37(3) .23 -24.

SHA J P,MA H Y,CHEN X W et al. Influence of ophio-
pogonis radix on B cell in pancreatic islet of diabetic rats
[J]. Journal of Chengdu University of Traditional Chinese
Medicine,2014,37(3) .23 - 24.

2t T, KNI, 4. 2 A SRV X Se R i 2 B
LS P N RS R IR NN PN o (I = PN
2#H) ,2017,56(3) ;24 - 29.

LIJ,SU W W, WANG Y G, et al. Protective effects of
Ophiopogonis japonicas extract in experimental type 2 dia-
betic rats[ J]. Acta Scientiarum Naturalium Universitatis
Sunyatseni, 2017 ,56(3) ;24 - 29.

LI P B,LIN W L, WANG Y G,et al. Antidiabetic activi-
ties of oligosaccharides of Ophiopogonis japonicus in ex-
perimental type 2 diabetic rats[ J]. International Journal
of Biological Macromolecules,2012,51(5) ;749 —755.
VRERE, IR, K, 4. 22 2 SENE Y S i ali 1k
] o — MEPRET RS TERBEE )], R B2 4R,
2017,14(4) :20 -22.

XUDZ,SUW W,WANG Y G,et al. Extraction, purifi-
cation and a-glucosidase inhibitory activity of oligosaccha-
ride from Ophiopogonis japonicas [ J]. China Medical
Herald ,2017,14(4) :20 - 22.

(10]

(11]

[12]

[13]

[14]

[15]

VRES, IR0, ERHI, 5. Rl 1 i A & SRR A
SN o - HARE T G TER R B ORELT ], R A
TEA,2017,17(2) 126 - 129.

XU D Z,SUW W,WANG Y G,et al. Inhibitory effect of
Ophiopogonis japonicas oligosaccharides at different mo-
lecular weights on « — glucosidase activity in vitro[ J].
China Tropical Medicine,2017,17(2) ;126 —129.

IDF DIABETES ATLAS 7TH EDITION. Accessed 1 De-
cember 2015. Available at: http://www. diabetesatlas.
org/.

TR R 2 BE PR 2 23 R IR 2 BROBE PR B 6 45
R (2013 4Fff) [T ]. A B R o i i 2 s CFRT R
2015,7(3) :26 - 89.

Chinese Diabetes Society of Chinese Medical Associa-
tion. 2013 China guideline for type 2 diabetes[ J]. Chi-
nese Journal of The Frontiers of Medical Science ( Elec-
tronic Version) ,2015,7(3) :26 —89.

XUI7 e, A SCIL, 2. 7 A 2 BB IR /) B 2
5 B &N db/db /NERAFIERI EUERLT ] Hh E SR sh )
#41,2014,22(6) ;54 - 59.

LIU F,YANG H,ZHOU W ], et al. Comparison of the
characteristics of induced and spontaneous db/db mouse
models of type 2 diabetes mellitus[ J]. Acta Laboratori-
um Animalis Scientia Sinica,2014,22(6) ;54 —59.
Fabdh, R, B, % BRTE 2 BRI /N B
db/db fE AR LT ] TEBH 25 RE R 22224, 2013,
30(6) ;455 -459.

LV ] J,WANG C X, WEI N, et al. Study on biological
characteristics of spontaneous type 2 diabetic db/db
mice[ J]. Journal of Shenyang Pharmaceutical Universi-
ty,2013,30(6) :455 —459.

SULLIVAN M A, HARCOURT B E, XU P, et al. Im-
pairment of liver glycogen storage in the db/db animal
model of type 2 diabetes; a potential target for future
therapeutics? [J]. Curr Drug Targets,2015,16(10) .
1088 - 1093.



