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KA 5 Camellia sinensis (%5 TO1) fl = 75
KM-Fh Camellia sinensis (45 T09) fief i J5 8}, % i
PRI —2F DU FL 0, 2855 AR 5 BE T 8 i o fL AR
J90.2 mm i, SPF 9% B B3 o M /1N B, 44 T 5
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mg/kg U5 BE , I AT VKV R A 3R K B AR
2U R EF IR EE R SR, 72 h 5, /DR
JFE R BRI At B SO0 2 s I W 00 AR R Ak
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Table 1 The chemical composition of TO1-TPS and T09-TPS %

ZK 2L Sample B Neutral sugar

M5 Protein

BEEER Uroni cacid XX Z B Polyphenol

TO1-TPS 39.1740.55 A

T09-TPS 44.8440.72 B

2.90£0. 36 Aa
3.7340.59 Aa

18.65+1.01 A 5.9340.63 A

23.734+0.94 B 8.56+0.56 B

1) [R 3 H 4 5 A Tl oK G 7 B 6 R 28 ik 8 2 K (P<<0. 01) . A RI/NG T8 R 28 738 8.3 K - (P<C0. 05), Different capital

letters after data in the same line indicate the significant level at 0. 01,and lowercase letters indicate the significant level at 0. 05.
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GRS 2, NFE 2 PRI LLE L2 Bk 2288 Y [ I
BEVE Y B — 5 B A &R, TO1-TPS M T09-
TPS WA o, e 700 2 K A6 3 2R IR R 249 ] R A %
PRGN BLIMWE & B, S RERIXT IR A L, 4525 7 d

Ji TO1-TPS & #4220 F1 T09-TPS =57 1 2H F 1
VA3 590 3 4% 5. 3 7K S (P<<0. 01) FLiE 3 /K (P<<
0.05), #4524 14 d J& . & 41/ B BE 7 & B & RIS
555 A0 X BR ZH AH EE . BH PR X BB 41, TOo1-TPS. To1-
TPS (v, w7 i 4, B ol o0 7E 3k il 5 3 /K7
(P<C0.01); T01-TPS.T01-TPS {7 4 £H ik & # K
- (P<C0.05), TO1-TPS = 71 2 41 [ 1 B 76 5 FH
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Table 2 Effect of TPS on blood glucose of alloxan-induced hyperglycemic mice

B 5/ (me/ke)

1fit 4 5 5 / (mmol/L) Blood glucose

%] Group

Dose 0d 7d 14 d

NCG / 4,5740. 21 4.284+0.13 5.124+0. 21
MCG / 21.39+2.37 A 24.72+2.81 A 28.60+1.12 A
PCG 5 22.24+3.05 A 19.104+3.00 A 21.86+1.00 AB
T0o1-TPS fik Low 100 21.82+2.21 A 20.33+1.44 A 24.52+1.06 Ab
T01-TPS ¥ Middle 300 22.2042.20 A 18.1743.62 A 20.93+1.48 AB
TO01-TPS & High 600 21.49+1.44 A 14.3142.37 AB 16.1941. 03 ABC
T09-TPS fik Low 100 21.64+2.09 A 22.10+2.58 A 24.03+2.22 Ab
T09-TPS ' Middle 300 20.68+2.19 A 21.43+2.06 A 19.18+1.43 AB
T09-TPS & High 600 20.92+1.84 A 15.774+1.80 Ab 17.68+1.83 AB

Da: P<<0.05,A:P<C0.01 5 NCG % ; b: P<<0.05,B:P<C0.01,5 MCG H#; c¢: P<<0.05,C:P<C0.01 5 PCG I# a:
P<C0.05,A:P<C0.01 Compared with NCG; b: P<C0.05,B:P<C0. 01 Compared with MCG; c¢: P<C0. 05,C.:P<C0. 01,Compared

with PCG. F#f] The same as follow Tables.
PEXT IR A1 A b 22 5k W & K P (P<<0. 01) , K H]
FLRE s 2R AR T 48 51 A Ik v #il TO9-TPS,
2.3 B & e X I 00 BE AR AR 9 /)N BR AR i 2 B T

BET f R g0 25 2R (3% 3.8 D R, NCG 41/
FEVE B A A BT OBE S R AE 30 min FFE i G B
WPk . 120 min BFREE]IE # K. MCG 41/ R
Wi S 7E 30 min B35 B85 = K H G — H 4 RRA
e 7K U0 ) OB i i B AR . ZE A A 25, T09-
TPS G5 & 41/ BRI b & B C R iE. 5
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Fig.1 Effect of TPS on oral glucose tolerance test

of alloxan-induced hyperglycemic mice
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Table 3 Effect of TPS on oral glucose tolerance test of alloxan-induced hyperglycemic mice

4131 Group & H5 4/ (mg/kg) I B %5 5/ (mmol/L) Blood glucose i 2% F TR/
Dose 0 min 30 min 120 min (mmol/L) AUC

NCG / 5.71 £0.65 6.04 4-0.42 4.75 £0.62 13.06+1.32
MCG / 25.364+1.36 A 29.12+2.13 A 27.5140.88 A 56.10+1.86 A
PCG 5 17.20+£1.54 AB 30.0142.00 A 19.26+£2.89 AB 48.76+3.67 Ab
T01-TPS % Low 100 21.4842.16 A 28.7740.89 A 22.5642.01 Ab 51.054+1.92 A
TO01-TPS # Middle 300 19.07+£1.92 AB 25.4842.66 A 21.2641.62 Ab 46.19+2.10 AB
TO01-TPS & High 600 17.56+1.13 AB 25.44+2.02 A 18.49+1.64 AB 43.70+2.57 AB
T09-TPS % Low 100 22.3341.33 Ac 26.534+2.28 A 23.9941.65 A 50.1142.86 A
T09-TPS # Middle 300 20.3441.47 Ab 29.094+1.21 A 20.30%1.10 AB 49.4041.34 A
T09-TPS & High 600 18.68+1.13 AB 24.95+1.71 A 19.58+£1.37 AB 44,3142.04 AB
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JIEZE 47 , % D RE 2 IR E B AN TE) R = 1 5 2
W T e /0 B % e i RSO M 4 A AR ek
48 E T . 5 MCG @A L, TO1-TPS & ) & 20 2=
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TPS & 7 f 41 0 W B 5 50 2% 5 359 35 B 3 K OF
(P<C0.01), %8 TO1-TPS 1 T09-TPS BEAE k4 IR
g /1N Bl 6 i 0 L JUE 1) ¢ B EL A B R A 5 R ) YA
M H TO1-TPS MR Z LT To9-TPS. 5 NCG
2R L o o IR /0 BRUE 4 00 S BRI, VB T A TR 5
WRZHG IR BCA AR S s S MCG @
AL, TO1-TPS | &5 /& 4 F1 T09-TPS & 7l 1 41
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Table 4 Effect of TPS on organ weight of alloxan-induced hyperglycemic mice

2H 5 g H A/ (mg/kg) 5 EHE %0/ (mg/g) JIG HE 4 %0/ (mg/g) Jig i 45 £/ (mg/ @)

Group Dose Kidney index Spleen index Thymus index
NCG / 16.13+1.01 5.15 40. 31 2.73 +£0.25
MCG / 9.244+0.62 A 1.38 £0.15 A 0.69 +0.11 A
PCG 5 13.434+1.39 AB 1.60 £0.24 A 1.30 £0.14 A
TO1-TPSfik Low 100 11.02+1.84 AC 2.71 £0.21 A 1.13 £0.33 A
TO1-TPS t Middle 300 12.33+1.63 AB 2.54 +£0.23 A 1.13 £0.36 A
To1-TPS & High 600 13.44+1.83 AB 3. 44 +0.21 aBc 1.70 £0.25 AB
T09-TPS ik Low 100 9.63%0.74 AC 2.52 £ 0.34 A 0.85 +0.05 A
T09-TPS # Middle 300 10.53+1.12 AC 2.46 £0.72 A 0.88 +0.10 A
T09-TPS & High 600 12.56+1.31 AB 3.17 +0.91 Abc 1.64 £0.23 AB
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Fig.2 Effect of TPS on water intake of
alloxan-induced hyperglycemic mice
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Table 5 Effect of TPS on body weight of alloxan-induced hyperglycemic mice

4151 B H B/ (mg/kg) T LRI TG #2514 d s

Group Dose Normal mice After i. p. of alloxan 14 d after administration
NCG / 22.2942.08 27.1042.56 36.0743.13
MCG / 22.4842.45 19.80£1.56 A 21.8742.61 A
PCG 5 22.0841.22 20.264+1.03 A 23.814+2.11 A
T0o1-TPS{ik Low 100 23.2041.57 20.7242.43 A 26.7242.64 Ab
TO1-TPS ' Middle 300 21.53%+1.15 21.2642.30 A 24.384+1.32 A
TO01-TPS & High 600 22.8141.38 20.484+1.22 A 24.5642.32 A
T09-TPS ik Low 100 22.6442.22 19.87£1.67 A 25.3442.11 A
T09-TPS ' Middle 300 21.7141.03 19.15+£2.09 A 24.3042.35 A
T09-TPS & High 600 22.2742.05 21.56+1.14 A 26.2042.65 A

NCG d A, BA W B2 2 5 (P<<0.01), HHr,
TO1-TPS R F it 4 /N AR BTt 5 MCG 4140 1t 22 &
83 (P<C0. 05) , /4 i & [ FH 4 B I

A4) 25 228 XTI 4 s WE W DR s /1 BB R 1Y) 52
R I E], MCG 4/ BUE2 B W 3, T 3, I

N HIR G  HER i 2, #ORRE . NCG /b UK B
T A G R MRS A HER 42 /D OB
AL/ R BE A HER & A F MCG 4l/h
/b, TOo1-TPS Hl T09-TPS. i # & 2H /s BUAL 1%
& HHER B8 (R 6),

R 6 FT S HE XY I S I A PR e /D BRSD WLAY 2 0

Table 6 Effect of TPS on appearance of alloxan-induced hyperglycemic mice

21 5] Group £ L34/ (mg/kg) Dose
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T01-TPS & High 600
T09-TPS ik Low 100
T09-TPS ' Middle 300
T09-TPS & High 600

B B H AL
LT = B e
B BH AL
BB A AL
BB H AL
B B AL
B BH AL

B W o SR R A
B W s S R
B W SRR R A
B W+ B R
B W o SR R A
B W S S R
B W, SO R A

= B

TER T
e
B BT
B BT
ER T
e )
B R T

3 it

VU 4T 5 I S S OB AR KRR )RR R IR
B 4t A, AT A AL AA JBE K 2 a2, 5] RS R T = AT
TR 0 T M O L R 5 B B DR N R
PR% 2y Wy 1S R B e SR AG R D B R B AR5
o FEVE B AR 2 /I BRI (R 3 A R PR e
AR X6 BB 2] B T 3 56 5 SR R L TO1-TPS H |
i 71 i 2 D T09-TPS i 771 2t 21 fie {0 AR 9 /) B il
W2 T AT T A%, fh ot w] 40 4 220 AT 05
VU A, I T JE 5 3 4 L P 5 A B A T IR
B AN, G2 f PR /N BRUE IR, 31X T B 5 4% 2 B AR
HEHLAR A B SOD 45 i 2 Bt 201k 551 LA B2 38 58 LA
R R LA RE A G i R R SR LR R
WRERGE W EELRE . TO1-TPS f1 T09-TPS &

%

) e 2 R G 3 B e B DA /0N BRI ik R LA i A
KRRV e d B e 2, A
AR AR DI RE AR . DEoE R A 2 IR
IR AR FH L3 3 28 5 R 7K 7 19 52 1 R X R AR
T P A T A R L B T A S i I AT
F 87N 5 e 5% 22 B PR /DN BRI i S e I
iee s, e g5 R W R K 20 (To1-TPS) il
75 R Fh 2% 288 (T09-TPS) BE AE K& A BE FR 55 /) B
4% A R RS R /N B R B AR B
A — E B R SR ALK T2 B8 AR FH L 4 00 HG R ot b AL
PEA] g 5 B 0 RO /N B S B TR T RE D A R
W5 K B0 1 0 e 0] 22 00 1) e I W 5 1 A7 A
R 280 M A T I L R B DDA O
I H G5 A8 L — G 45 F X I R A T R e
i Konno 26 N A2 i 4r B alifb 21 Fh £ B



118

o gl K

534 45

Panaxans A-U, H 3550 A 0925 & A XS 40+ Fi &
14 000 [ # RBE . T A 1 D-Glep ¥ L) «-(1>3)
(16 B s 45, A P A 1.7
K. Misaki &5 NRZ oy B 2 &4 p-(1—>
30 (1=>4) (1= 6) M7 5 o el B AP | A 0 2 %
WL B, AR A F Tl 4 X 107, RFATEE R,
SR AR | 283 | 2% A BRI IR T B A
Z WA R B S M AR IS A . A
IR LS R L 5 45 2 85 (To1-TPS) fl = /M A it
Fh A Z 0 (T09-TPS) X P 4 s g 5| 2 i) /)N B 52 3 1
W g A B 00098 I IO P R0 — a2 1 1 5 £ 928 18 7
RE 1 09 T LA R 2% 22 WO AR F = R e
AW L 2R O P ) 5% 22 0 B RS M 25 L IX0T R
SN SRS 2R SR 22 A e, BT RUAER
WF T2 B, R 1 2% 3R M 1) ek I W 3% o bbb M 2% 2 0
SR, (AL ARSI oY R W I T AN [ A 5 26
Z BRI A o 1 BRI AL R AT hE g Rk A
Ak Bl 22 G AR . A 50 BT A 9 2 Tol-
TPS #i1 T09-TPS 43l >k J5 F 0 55 F1 2= pg K0 Ffr,
FEAH WA BT R W], = f K 24 (T09-TPS)
PR OB R N 2 T % R TR 2B (Tol-
TPS) L AR [ i A 20k SR 2 B I A a3, X — 4%
SR 2% i 220 1 25 48 A8 Ak AT BE O 5 RIS 1k 25 R
O SN PN (IS W R 1 ) AR U R T 2 T
BH L 2 2% it 22 0 %) B i 4 B L AH X 4y T ) A 3
FETEBRKES . HE— B WA T R [ 2544 & Fh
REREZ RS540 22 5 8 25 IR B 3 06 TR 45 2 0k
R AEN & X i L SR (NI

BB RRAREE SRt iAo
B G2 T 4 4 3% P K SR L 45 3L B |

Z £ x M

[1] ZHANG M,CHEN M,ZHANG H Q,et al. In vivo hypoglyce-
mic effects of phenolics from the root bark of Morus Alba[ ]].
Fitoterapia,2009,80:475-477.

[2] SIGAKI K,TAKAKUWA T,TAKEO T. Anti-diabetes melli-
tus effect of water-soluble tea polysaccharide[ C]//Tea Science
Society of Japan. Proceedings of International Symposium on
Tea Science,1992. Shizuoka,Japan: The Organizing Committee
of ISTS.1992:240-241.

(3] TEARR e U 2K R, 55 KL 52 28 TR 97 Bl R v 19 24 B 43 4
Mrll]. hRE25,1995,26(5) :23-25.

L4 /KA I XULese P8 RS 2% M A9 B3 A 4 FH LD 25 i o 42 01
DUBE IR I 2G0T ], [ Ah e . 250, 1987(3) : 38-40.

[5] TADAKAZU T,TOMOKI U, HITOSHI K,et al. The chemi-
cal properties and functional effects of polysaccharides dis-
solved in green tea infusion [ J]. Nippon Shokuhin Kagaku
Kogaku Kaishi, 1998,45(4) :270-272.

[6] ZAn . ok BLFY  BF BRI . 55 AR ARY ¢ 2% v 2% 22 M 10 4 R B
MR AR LD, A5t .1996.,16(1) :67-72.

[7] RAEYL 2B R R AR AN [F) 25 38 20 X S 36 RO B /)N BUIA
ISPV LB FEL) ], XM B2, 2002.22(2) : 160-163.

[8] ffEVL. Br LB, MR 5. A I A LA A 2N
P B e B A B FE T, B 97 2 41, 2004, 26 (1) - 57-60.

[9] BRERCARE, TR S AR R 07 0 83 X 25 22 0 5 it A
WL L), AR el K2 2241 . 2005, 24(4) :406-409.

[107 S0 JEUREL, Zop il b 18] 22 488 4 1L 06 Mk 22 53 om0 P 2% 22 0 1 45
Fg 43 DI a0 A bl KA E 4341 L 2000,

[0 i, 2ot i BT B4 20 BT [MO. B e B3 ) 2 B0R i AL,
1989.

[12] #Rills , S andie, Brf. 25 RS2 g gy 2 (M. 3 iz, b st AR T
Az AL, 2002:1516-1519.

[137 AR BE. TR AL 22 W Kk il W% | 20035 M DR 9o il IR g 9 0.
1A, 2011(2) £ 157-160.

[14] #j24RE . TR sE 08, 2) 3 28, 5. 1| 22 4 22 8 X 0 4 s e 9l R s /)
B0 8 1f A T ey 2 S i ) ], & Tl B 62, 2012,33(13)
359-360.

[15] TAKAHASHI M,MASUYAMA J,IKEDA U,et al. Effects of
endogenous endothelial interleukin on neutrophil migration
across an endothelial monolayer[]]. Cardiovasc Res, 1995, 29
(5):670-675.

[16] GUTTERIDGE ] M. Lipid peroxidation and antioxidant as bio-
markers of tissue damage[ ] ]. Clinical Chemistry, 1995, 41
(12):1819-1828.

[17] GHOSH S,SURYAWANSHI S A. Effect of Vinca rosea ex-
tracts in treatment of alloxan rats[ J]. Indian Journal of Experi-
mental Biology,2001,39(8):748-759.

(18] Wiz 828 8. 2% 22 Wl T /DN B S 56 R PR 19 B i PR JT LT .
B, 2002,24(1) . 85-86.

(197 Bra L SR AR I, VL Al 55 2% 220 o 1 4 % WE 4% FR O /)N B 3
1 LB e T S ARV BB A $R 0 [ ). 3 B 2% 2% 35, 2009, 23
(4):299-301.

(207 VAR, 85 AL 2% 22 08 Bk /DN BRIMOBE S AR Y 52 30 BF S LT ). & b
Bl ,2004,25(6) 1 166-168.

[21] BASNET P,KADOTA S,SHIMIZU M, et al. Bellidifolin stim-
ulates glucose uptake in rat fibroblasts and ameliorates hyper-
glycemic in streptozotocin-induced diabetic rats[ J]. Planta Me-
diea,1995,61(5): 402-405.

[22] BREB A&, K2, 5. 5 2% 200 5% IR B 59 2 g 1 5%
WALT]. SR, 2006,28(2) :156-159.

[23] KONNO C,SUGIYAMA K,KANO M,et al. Isolation and hy-
poglycemic activity of panaxans A,B,C,D and E,G glycans of
Panax ginseng roots[ ] . Planta Med,1984,50(5) :434-436.

(247 sH0% . M, R =, 5. AS TR S il 1 i JIX 22 W0 %0 0 PR 95 /) R,
1 ) SE B FE L], A B FE 59T &, 2009,30(8) :5-7.



Beol

OEWH 2 At 28 R R BCR 1 L

119

(257 k4%, b 2 U5 70 b AN T it Aol g g IS 22 M e R B 9 LD,
AR, 2002,23(2) 1 118-120.

[26] F 5EM. 2454 1B 58 77 1k B FLG PR 9 i 5T o e[ . P 5K
2R, 2006,23(5) :128-130.

[27] MISAKI A,KALUTA M,SASAKI T,et al. Studies on interre-
lation of structure and antitumor effects of polysaccharides:an-
titumor action of periodate-modified, branched (1 goes to 3)-
beta-D-glucan of Auricularia auricula-judae,and other polysac-
charides containing (1 goes to 3)-glycosidic linkages[]J]. Car-
bohydr Research,1981,92(1):115-129.

[28] f4m , 2 W8 A R i 22 Wl el g 4 T 5 L3 09 s 30 B o ().
rp [ 28 PR 25 AR . 1994, 10(2) £ 105-109.

[29] 2 WM. EEW. %, HADE SR EII]. FHihE ¢
2 4. 1997,19(3) :46-48.

[30] T ICR, G AE . A% M v Ik 2 22 0 00 38 40 Ak 2 2 Joi S % afn A
TR IEL ). RAR =I5 5 9F & . 2005, 117(4) :424-427.

(3170 A5V, PR E 3 AR 55, B 25n Tl #2208 0 A8 1k 20 43 43
B BT, Z R4, 2005, 25(4) £ 282-288.

(327 PG, Z AR i b 1] 22 20 B L 006 1 22 5 MR T MRS 2R 25 4
SHTLD]. BB A ol K2 B A4 L 2007,

Hypoglycemic effects of two tea polysaccharides
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Abstract

Effects of TOI-TPS extracted from Yingshuang (Camellia sinensis) and T09-TPS extrac-

ted from Yunnan Dayezhong (Camellia sinensis) on alloxan-induced diabetes mice were studied. Differ-

ent groups of normal mice and diabetic mice induced by alloxan were administered TPS for 14 days. Fast-

ing blood glucose,weight of body,and immune organs were determined before and after treatment. The

glucose tolerance tests were carried out. The results showed that both T01-TPS and T09-TPS signifi-

cantly decreased the blood glucose level in alloxan-induced mice which was correlated with the dosage of

TPS to some degree and increased the glucose tolerance in alloxan-induced mice. Both TO1-TPS and T09-
TPS improved the index of thymus and spleen. It is indicated that TO1-TPS and T09-TPS had remarka-
ble hypoglycemic effect and immune-enhancing activity. The effect of TOI-TPS was better than that of

TO09-TPS.
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