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Effect of Selenium Polysaccharide from Cyclocarya paliurus (Batal) Ijinskaja on Blood Glucose,

Serum Lipid and Immunity in Diabetic Mice
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Abstract: This work studied the effect of selenium polysaccharide from the leaves of Cyclocarya paliurus (Batal) Tjinskaja
(Se-CPP) on blood glucose, serum lipid and immunity in diabetic mice. The diabetic mice induced by high-fat diet and
intraperitoneal injection of streptozotocin were administrated with physiological saline, Cyclocarya paliurus (Batal)
Ijinskaja polysaccharide (CPP), CPP + sodium selenite, sodium selenite, Se-CPP at low, middle and high doses (0.2, 0.6,
1.8 g/(kg-d)) and Xiaoke pill. After 42 d administration, the levels of glucose tolerance, serum total cholesterol (TC) and
triglyceride (TG), the activities of antioxidant enzymes, immune organ index, and spleen lymphocyte transformation rate
were measured. The results showed that blood glucose, serum TC and TG levels in the low- and middle-dose Se-CPP groups
were lower than those in the CPP and CPP + sodium selenite groups. In addition, Se-CPP had better antioxidant activity and
could more effectively improve immunity in diabetic mice than CPP.
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Table1 Comparison of blood glucose and AUC in all groups of mice (x=+ s)
; i f{E/ (mmol/L) AUC/
A5 1
00h 05h 10h 200 ((mmol+h) L)
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(P<0.01) ; #%ff*ﬂ*yﬂttht BE (P<0.05) ; ## 5HRIH
TSR R (P=0. 01 ; A5 rixﬂﬁéﬂwh?éﬁm% (P<0.05) ;
AA.‘q‘IKH'rixa‘ﬁﬁéﬂtt&i%#ff&i% (P<0.01) ; A.5Se-CPPfk. il
BHWEZEREE (P<0.05) . F2[E.,

R 1A, BRI 52 (AL, /N R O R &
B J5 A EFAAUCH & T (P<0.01) , RE/NERE
IRE AR TR g3 R Tl o BH S R ZE . % SO0 20 5 A7 40 L
B, /SRR R R IS EHE YA 3 N (P<<0.05,
P<0.01) , HAUCH BZEFL (P<0.01) , RHHFHM
of FEZEL RN 25 S B6 L 38 R B 55 3 O P I BB A . Se-CPP
K. FHRIZHSHEMEMALE, AUCERZEMEZER,
TG, & A9 Se-CPP [ I B 2508 5578 V8 LA 24 .
Se-CPPfik. H7f &4 AUCH) & # X T CPPALAICPP+ ¥
RN (P<<0.05) , KK, 7 EH1Se-CPPLLCPP
FICPP + VA 8 L A7 58 4 () e IR R0 o S8 R
HH R 5 41 Se-CPP 45 2 571 1 5 SC AR A A 11 S8 it A 2 il 22
B IR 25 250 R 2

AN, S K 7 40 Se-C PP [ I B & B AN 4
&y AR, JRDR AT RE SRR A A o Ik
T DS S5O A P LR TE PR R 2R S B, I TR B 5 AL
AP AR s U T e ) A R RO iﬁﬁﬁmﬁ
BUREE USRS R SR, 95 2577 Sl il 7 &
Jei, FAE T R AR,

2.2 Se-CPPXPHE R /) BRI g 1) 52 1

£2 /PROBTCHTGE RS

Table2 Comparison of serum TC and TG levels in all groups of mice
255 n  TCHHE/ (mmol/L) TGEHE/ (mmol/L)
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Fig.1  Comparison of serum SOD and GSH-Px activities in

all groups of mice
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Fig.2  Comparison of immune organ indexes in all groups of mice
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Fig.3  Comparison of spleen lymphocyte transformation rates in mice
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i =2 2017, Vol.38, No.17 231
3 TAL, AR, 2 415 E 4N R vk
TR EEER BEERE, A5 EF 4R

A, WETHE, REZREFE, HEAUC
T EER, RPKIIRA— 272 1Se-CPPXT IEH
/NI FBG RV & sl &0 2 (P>0.05) .

39

R DR A — i DL P AR e R Sy 3 B I PR AE 1
8k Py oI LR, UTAE SRR R W = W
R, BEIR S AN TR BG —EMXR, &
S MR R O T T B R (P

Har, B RNAMETlS 8RBT RRZ, LI
W2, b B A HUAR X B PR (0 R 24 AR s A
WERA Y E RN JEM R, RN A LA e
177 A el s SR s 3, AR5 Se-CPPXT#E FR i /) Bl
Mg, H5CPP K CPP+ T fill BR 4N 1) & BC 4 AE B .
KL R R, ESS 42 dE, —EFIENSe-CPP L
155 PH M 24 9030 98 AL AH 24 1R B ATCRE PR 7 /) B S5 LR 1)
YERT, LR M BE 255 BH S AR T CPP L CPP + Al B 52 1
Y. HESCHRHRIE, CPPH] g A& 5 52 101 1) i & 41 i
00t o= T 2 R D55 A S L ) R R A P 4 T,
Se-CPP [ ifil AL S 75 15 CPPAH R LA T it — 2B W 7T

B 7 HBE S5, W PR RS H L AR A 35 L
ARPY, I gh SRR R A 2 QA TCHITG S B 53
Pz, TR AT RES e T FR I [ 5 6 % . Se-CPP#%
i 2H /N R TCFITG /K P Y% T CPPZH R CPP + I fiff iR
4, FHSe-CPPEATHH i 1y 4 M AEAFE FH o

SODFIGSH-PXfENLAAE ST A HH 340 1 H A BT 1E
FRY, KIS FR W, 3E T E ) Se-CPP A5 1Y 5 bl JR
995 /N SR SODFIGSH-PxiE FT I T2 Ak, /INERIK g 3
B T BRI A TR B R 45 SRR B, — € A& 1 Se-CPP

AT DA w b PR G /0 BRI R ORI B A Fe 2, T 3 ik p
PRIFG /IR g I7. WEFLR YT, CPPEAT R 1P AT
I AT RN R A P Aigss KW, Se-CPP
PUAACFIIE 58 /N BRI S EELCPP. CPP -+ R A R
SECYIIE T . MU S R85 PR A iE M2 DT
509, Se-CPP A Lt CPPHH [T fy 384 58 /1N B S 7% 11 Th 3%
A fE 5 Se-CPP A B AT P A TG A 55, Se-CPPHE
/INER SRR T I VEARAE FHHLEE A RRR A TT

EE DU

[1] W, wdte. SR R ()]. B S R HOR R, 2008,
27(1): 113-121. DOI:10.3321/.issn:1673-1689.2008.01.021.

[2] ZHU K N, JIANG C H, TIAN Y S, et al. Two triterpeniods from
Cyclocarya paliurus (Batal) Iljinsk (Juglandaceae) promote
glucose uptake in 3T3-L1 adipocytes: the relationship to AMPK
activation[J]. Phytomedicine, 2015, 22(9): 837-846. DOI:10.1016/
j-phymed.2015.05.058.



232 2017, Vol.38, No.17

E6oil

=

XEFE L

B3]

(4]

(3]

(]

(7]

(8]

9]

[10]

(1]

[12]

[13]

[14]

[15]

XIE J, SHEN M, NIE S, et al. Analysis of monosaccharide
composition of Cyclocarya paliurus polysaccharide with anion
exchange chromatography[J]. Carbohydrate Polymers, 2013, 98(1):
976-981. DOI:0.1016/j.carbpol.2013.07.011.

XIE J, XIE M, NIE S, et al. Isolation, chemical composition and
antioxidant activities of a water-soluble polysaccharide from
Cyclocarya paliurus (Batal.) Iljinskaja[J]. Food Chemistry, 2010,
119(4): 1626-1632. DOI:10.1016/j.foodchem.2009.09.055.

CHIU S, HSIEH S, YEH 8, et al. The increase of immunity and
disease resistance of the giant freshwater prawn, Macrobrachium
rosenbergii by feeding with selenium enriched-diet[J]. Fish & Shellfish
Immunology, 2010, 29(4): 623-629. DOI:10.1016/j.£51.2010.06.012.
SHI W, HAN H, CHEN G, et al. Extraction, characterization of the
polysaccharide extracts from Se-enriched G. lucidum (Se-GLP)
and its inhibition against oxidative damage in ischemic reperfusion
mice[J]. Carbohydrate Polymers, 2010, 80(3): 774-778. DOI:10.1016/
j.carbpol.2009.12.027.

JIN M, LU Z, HUANG M, et al. Effects of Se-enriched polysaccharides
produced by Enterobacter cloacae Z0206 on alloxan-induced diabetic
mice[J]. International Journal of Biological Macromolecules, 2012,
50(2): 348-352. DOI:10.1016/j.ijbiomac.2011.12.019.

WANG Y, CHEN J, ZHANG D, et al. Tumoricidal effects of a
selenium (Se)-polysaccharide from Ziyang green tea on human
osteosarcoma U-2 OS cells[J]. Carbohydrate Polymers, 2013, 98(1):
1186-1190. DOI:10.1016/j.carbpol.2013.07.022.

B, BRI, YRR, S AL I il e TR
Je DA IsE MR [T]. AR 54Kk, 2016, 6(5): 39-42. DOI:10.3969/
j.18sn.1007-7774.2016.05.009.

B, WUl HE, R, & HFRM 2RI T 2K
F[I]. &M A, 2007, 28(10): 188-191. DOI:10.3321/
j.issn:1002-6630.2007.10.041.

XIE, Ty, EREAR, &5 A R A - IR T 1k U E
AR AT BLIA AN G HLAG[J]. #5 fBHE, 2014, 35(10): 170-173.
DOI:10.7506/spkx1002-6630-201410032.

Trit, FEEe, R, . RZ DA 7 SN0 28 B 7R K B
o LSS R J MR 80 73 5 i s (D], o [ 25 32258 4%, 2016, 32(7):
1012-1016. DOI:10.3969/j.issn.1001-1978.2016.07.024.

Rrig, R, A, 4w S IOR BRI 1 KA T
2R R R SRR A 5 PE L[] ol [ 2 B 2230 4%, 2008, 24(4):
551-555. DOI:10.3321/j.issn:1001-1978.2008.04.03 1.

TKANTT, BONEE, P, S 5 R BICTHE PR /I BRI 2K A R
JRALUL A, HEE RS, 2010, 23(1): 15-17. DOI:10.3969/
j.issn.1008-2409.2010.01.005.

JIANG C, YAO N, WANG Q, et al. Cyclocarya paliurus extract
modulates adipokine expression and improves insulin sensitivity by
inhibition of inflammation in mice[J]. Journal of Ethnopharmacology,
2014, 153(2): 344-351. DOI:10.1016/j.jep.2014.02.003.

[16]

(17]

[18]

[19]

(20]

(21]

(22]

[23]

[24]

(25]

[26]

(27]

(28]

(29]

[30]

B, BN, AR, 2R N R e TR mI]. Y
R 2= 24k (B2 22 ), 2014, 45(3): 512-514. DOI1:10.13464/
j.scuxbyxb.2014.03.036.

VEPHe, 2Mg, DK T5, 5. 2 2 Bk G e A /0N B B 4
N Je G e ds B HOSAM )] B BRI 25, 2011, 30(3): 15-17.
DOI:10.3969/j.issn.1000-6354.2011.03.004.

EdRE, B R, AL, S R 2 220 X PR R RO R A
TISZIRT]. v 4R &, 2013, 33(22): 5628-5630. DOI:10.3969/
j.issn.1005-9202.2013.22.064.

TEBRHE, LETRE. R RN A RN R HL R 22 N [9]. s ) Tl s =2,
2009, 16(1): 300-303. DOI:10.3969/.issn.1006-3110.2009.01.134.
HARDING L E. Non-linear uptake and hormesis effects of selenium
in red-winged blackbirds (Agelaius phoeniceus)[J]. Science of
the Total Environment, 2008, 389(2/3): 350-366. DOI:10.1016/
j.scitotenv.2007.09.026.

R, TR, S, S XOBATE 28R G g ] N BR S g T
AEMI A D], 25 B 243 %, 2013, 29(1): 59-63. DOI:10.3969/
j.issn.1001-1978.2013.01.013.

FERRARIO M G, LIZAN L, MONTAGNOLI R, et al. Liraglutide vs.
sitagliptin add-on to metformin treatment for type 2 diabetes mellitus:
short-term cost-per-controlled patient in Italy[J]. Primary Care
Diabetes, 2016, 10(3): 220-226. DOI:10.1016/j.pcd.2015.10.002.
B, TR, TRkIR AL, & 2AVBE IR R E MIE R LR .
LB B 7 R 53 AR S P SY T[], TLAERESE, 2008, 37(5): 600-605.
DOI:10.3969/j.issn.1000-8020.2008.05.020.

KUZKHE, XA, © 555, 5. w22 200 6 IR AL B 3% SO PR v
R EBEIRACET I REIA[J]. P mRAL R 22544, 2004, 27(3): 81-84.
DOI:10.3321/j.issn:1000-2030.2004.03.020.

VAR, R, WO, 45, 5B o A B R AT AL, WL
KRR (RO S 2E A BHERR) , 2014, 40(3): 275-280. DOI:10.3785/
j.issn.1008-9209.2014.03.005.

SOFFIENTINI U, CARIDIS A M, DOLAN S, et al. Intracellular
cholesterol transporters and modulation of hepatic lipid metabolism:
implications for diabetic dyslipidaemia and steatosis[J]. Biochimica et
Biophysica Acta (BBA): Molecular and Cell Biology of Lipids, 2014,
1841(10): 1372-1382. DOI:10.1016/j.bbalip.2014.07.002.

BHOR V M, RAGHURAM N, SIVAKAMI S. Oxidative damage
and altered antioxidant enzyme activities in the small intestine of
streptozotocin-induced diabetic rats[J]. The International Journal
of Biochemistry & Cell Biology, 2004, 36(1): 89-97. DOI:10.1016/
S1357-2725(03)00142-0.

B, DRI, RO, A M TR PRI FE[]. h 2
%, 2011, 11(5): 59-64. DOI:10.3969/j.issn.1009-7848.2011.05.010.

EE S, FPARPE, KL, ST BN KSR IO BE R IR A BB
AR R E R I]. M2 EBEEZ, 2010, 21(12): 3146-3147.
DOI:10.3969/j.issn.1008-0805.2010.12.050.

B, MEE, BRI . BE TR R RN 78 BT A
SIEHLAEM L AT]. & 3754, 2007, 29(1): 35-38. DOI:10.3321/
j.issn:0512-7955.2007.01.010.





