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Effect of blackberry seed on Alloxan induced diabetes in mice

ZHANG Wei, YIN Zhen-hua, KANG Wen-yi"

(Huanghe Science and Technology College ,Zhengzhou 450063 , China)

Abstract: The diabetic mouse models were established by intravenous injection of alloxan, the levels of blood
sugar, hepatic glycogen and TG, TCH,MDA and SOD in serum were detected to evaluate hypoglycemic activity,
lipid metabolism and oxidative stress of blackberry seed.The results showed that low dose group of petroleum
ether extract could significantly decrease the content of liver glycogen( p <0.05) ,and increase the contents of TG
(p<0.01), TCH(p <0.05) and MDA (p < 0.05) .High dose group of ethyl acetate extract could significantly
decrease the content of liver glycogen(p <0.05) ,and decrease the contents of TG(p <0.05)and TCH( p <0.05).
Medium dose group of ethyl acetate extract could significantly increase the content of liver glycogen(p <0.01),
and decrease the contents of TG( p <0.05)and TCH( p <0.05) ,and increase the level of SOD( p <0.05).High dose
group of blackberry seed oil could significantly decrease the contents of TG (p <0.05)and TCH(p <0.05).Low
dose group of blackberry seed oil could significantly increase the content of liver glycogen ( p < 0.05), and
decrease the content of TCH( p <0.05).1t provided evidence that the petroleum ether extract, ethyl acetate extract
and oil of blackberry seed had no significant hypoglycemic effect,and could promoted hepatic glycogen synthesis
and inhibited excessive degradation, rectified the derangement in lipide metabolism and strengthened antioxidant
defense system.
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1 RAAFARSRIBGHALXDHE PR /I BB A0 (x £ 5,0 =10)

Table 1  Effect of the different extracts of blackberry seed on blood glucose(x +s,n=10)
3] 7l i 25 2T )G
(mg/kg) 25 1 19 ( mmol/ L) )i B (mmol/L) 25 1 1l B ( mmol /L)
Sk 2.49 +0.82 4.92 +0.67 433 +0.91
HATIZ 20.17 +6.044%* 27.11 £3.9044 16.37 +6.094**
o e A 75 20.63 +7.30%44 19.44 +2.15* 12.40 +3.55
600 18.94 +5.44444 30.79 +6.47 19.48 +1.76%
vaRTilig i 300 19.34 +£5.92444 35.05 £3.17" 16.23 +2.58
150 19.56 +6.564 36.69 +2.98*" 14.75 £2.39
400 19.09 +5.28444 42.02 £3.19*** 13.36 £2.01
LR LR 200 19.26 +6.36% 34.89 +6.53 " 14.31 +3.80
100 19.80 +6.18444 41.25 +6.85°"" 16.36 £2.27
400 19.73 +6.70% 4339 £6.21 *** 15.64 £3.70
1E T B 200 19.15 £6.074 40.28 £5.97*** 22.19 +3.19"
100 21.33 £8.30% 36.33 +4.86"" 13.54 £2.07
800 20.68 +5.48444 35.70 £1.67 " 20.94 +5.19"
B 400 20.37 £6.424 28.98 £2.39 2326 £7.16*"
200 18.54 +6.7144* 29.98 +7.21 16.24 +2.98

T TR R BT R 528 4] HREE 2% p <0.001,%4p <0.01,%p <0.05; 5B i . =" p <0.001, " p <0.01, " p <0.05;

BT BRZH A . ¥ p <0.001,%p <0.01,%p <0.05; % 2~ 4 [l

XA SR
2.2 EHENAERBUER AT HE Km0 R BT HE T Y
20

M2 nf DA B 25i6)7 7d Ja 52 H4UM
FEARIZH /N R OC & & B PRI BRI (p <0.01) 3 5
RERIZHAR LU, A7 9l ik A7 v B GR) B 2 L £ PR TR A7
e PR 2 R RF I AR TR S 2 R BH A X B Y R
EAER T I O ) & B (p < 0.05) , H A 45 58]

®2 BB RSB AL
XM PR /N BT BT R 52 (x £ 5,n = 10)
Table 2 Effect of the different extracts of blackberry seed

on hepatic glycogen content(x +s,n=10)

20 51 it (mg/kg) JF#EIG (me/g)
ZHA 13.12 £3.25
FIRIZH 5.68 +2.11%
R 9 A 75 1179 +3.61°
600 9.88 +4.51
A1 L 300 13.89 £4.59
150 1142 +3.20°
400 11.14 £2.91°
2T ZBRHB AL 200 12.99 +1.39 **
100 7.10 £0.75
400 9.12 +4.26
IE T EERAL 200 6.81 +2.61
100 10.03 £3.29
800 8.17 +4.23
BRI 400 8.60 +1.98
200 1123 +1.82°

e AR DG i & B T e 3 P 28 5 (p > 0.05) , (HLUZ T HE
JUE R TR . AT UL, A vl R A L LR L

AL E T EEER AL AN v AT G HLAG 2 3 B ST A R,
FEAR RS T 53 fi VE o AR B2 R R, [l
HE AR T, FRARE T 4 25 L TR OC & BB
AR, B — 2 1Y 57 8 10 250 AR 1
2.3 EHIFAEREVEALX #E R/ R M AS 7K T /9
2

M3 T LA Y 45 259697 7d J5 S AL,
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R T2l . £ R £ T AL vy v 591 B T PR Ak il =g )
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0.05) , IE T PR o7 B 77 &k 2H fiE S 35 PE A AR TG #Y
T, LR LR FB AL AR B 2H | IE T AR AL v R A
ZH BRI IR o 20 YA B 2 I R AIG TCH 1)
FE(p <0.05), A UL, AN EEESAL . LR L FBAL L IE
TEEERAS AN B8 3 o FEAK IL3E TP TCH F1 TG ) &
B, SR BCENE IR I AORE— = LS , 24 TEBE IR /) B
MIAE BTARII ZE L . I E -V R F , B & 45 24557
BT E, A MBS AL TG & & A1 TCH & & LA XOE
T EEERA TG & ¥ Wi I i, B — 8 50l 1 2L
REACHAE ; TE T BBz TCH & BB kA, B — &
A8 7] 2 TE A5 AR A o
2.4 EFHAREREEBAIHERR/DNRIERITEN
KFR R0

R4 WTLUE L, S 257697 7d 5 5 1AL,
R ZH /N BRUMLYVE HH MDA 5 & T (p <0.01)
SOD /K- 5 PEFEAR (p < 0.05) , AT UL, Bl I s 23 5 1
EAATTE L R G ETL. SEIRAHAA LY, 218 2R
FBAL AT A ATl R = 4 M R 3 TR SOD UK
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HRASE i PR B 2 LA S GE T B aR AL 4H T SOD ZK-F- A
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Fig (p <0.05) , A1 I EEARA 0 B 4L L PR 2R A vy
R R ZE TP AL A R TR e 2 A R vl v R e 2
FEAIR MDA & & A BAT 3P (p >0.05)  (HEIK T
HMUZH o A UL, A7 3 R LA B 2 LR LR ER A
TR HR 2H FIE T s AL 7 e 2H B A AN [R) R R 1 A1
I #5H MDA #y&r i, T SOD /K-, 3o PRI /)N B
HUARSTEE L DIRE,, R DA S22 A i Bt — 5
Fo MR-V SR, A 45 2550 B 09 T, £l
kRS TR TR BN, A T IR A0 I B R R T RIS
MDA &4, I SOD /K344 BAT — 58 1957 B - 2400,
A

K3 BAERFA RIS AL BE PR /N BRI e

TG 1 TCH 520 (x +s,n=10)
Table 3  Effect of the different extracts of blackberry seed
on the levels of TG and TCH in serum(x +s,n =10)
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FEI B 2R AN A 5 00 SRS Pl b2 B
AT 2 SR ATAFIR 55 [ L 21 1E 5 G381 28 SL A s AL
RBTEEA A RORAY A8 2 ELA 2 MR A 45 4 LA R
MUBVER , 5 Bt 254y B alifh , HEATRF SR .

4 REPFEA RSB E e /N BT
SOD #{1 MDA HJ52MR (x £5,n =10)
Table 4  Effect of the different extracts of blackberry seed

on the content of MDA and the level
of SOD in serum(x +s,n =10)

" & TG TCH
- (mg/kg) (mmol/L) (mmol/L)
ekl 1.68 +£0.26 1.64 +0.28
FETIZH 0.67 £0.06%4* 2.45 £0.58"
Wi s A 75 0.30 +0.16" 1.38 £0.26 """
600 0.76 £0.17" 235 £0.26"
A I B A 300 0.62 £0.13* 2.03 £0.54*
150 0.31 £0.11"* 1.65 £0.49 "
400 0.41 £0.091" 1.93 £042"
LR TRERNL - 200 0.35+0.20" 1.59 £0.79 "
100 0.45 £0.20 1.74 £0.61 "
400 0.52 £0.13 1.56 +0.43 "
1E T EEHRAL 200 0.48 +0.19 1.91 £0.72
100 0.40 +0.089 * 2.09 +0.39*
800 0.40 +0.18 " 1.64 £0.39 "
SREEATIH 400 0.70 £0.22% 1.74 £0.56
200 0.60 +£0.36" 1.52 £0.32"

LRI, 1 DR 2 — 2 LA K 30 8 1B R R AE
BIACI A, J2 h T 0 22 5k = A (Bl JR I AR
YIVE B S 2 B WA ZE L, 1R A B s 3 1
JBT AT i B A A R B A, O T O B R A
O LA A5 22 U AR PR T 9 ELAE IE B ALK I AF
T [ 7 2 I B S R e, LR 4E R ALK 19 4
AR JFRAZS , WS PR SR 7 A= 3k 22 Rl sl bt SR AL 1
4N SOD 1% MR [, 3 v B UA 2 S8 AL 0 e .
WE IR % 4 I 22 S8 P [ el 3 77 2R JCRERG I, BL
BT AL B RE Tt T R

SCHRY R AE S 1 TR W R 2 i 2R LK
I RERR S B2 L 22 RIEZE E R
A S A AN N 0 R 2 25 25 I Ak G i oA —
BBV, A = B b S R R Rk S A
R IR P27 U 22 A A IR T A e
R TP #BAEAE W5 B 4 A SR p P AP E T BB T,
£ & WA 2 W JRAETE R s b

354 S01imm10m

- F i SOD MDA
(mg/kg) (U/mL) (nmol/mL)
ZEHH 162.07 £9.28 6.15 £0.53
ALY 146.81 +3.96* 979 £2.97
o] A 75 151.97 +£9.19 6.79 +0.89 "
600 149.12 +6.97 7.58 £1.31
AR 300 155.62 +9.56 993 +147%
150 154.89 +8.67 6.60 +1.78"
400 155.12 £9.38 7.84 +0.89
LR TRHRAL - 200 161.14 £7.90* 7.45 +0.78
100 150.09 +9.00 12.09 +0.69"
400 15517 +10.83  11.70 +0.63"*
IE TR AL 200 142.02 +15.00 670 £2.42°
100 145.87 £13.17 7.69 +1.36
800 153.56 +13.46 751 +121
AR 400 164.04 +1841"  17.98 £2.05 *****
200 15837 +7.04 1640 +1.52 """

3 it

A SCHRARIE , BBRFFI A W R DPPH H il 5L
B A EEARE ST, W] V- FeSO, {4 15T A9/
JFLH LN A . AT ST DOBE PRI 5 | 62 19 g BT ik
EAL M BT OY, 45 R R WY, R Tl B R AL
LR CTETBAS AN B AT 250 PRI /s BB I s A Qi
ZEL, B SRR IR /)N BRI 1 BT AL B A B fig L, PR3
WUA 52 i B it — 2 e e .
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Mg VEFH , Sl Bz 22 18 I & R FH SR AL 2 50 AR 4

S 3k

[ 1]Renugad evi J,Prabu SM.Cadmium—induced hepatotoxicity in
rats and the protective effect of naringenin [ J ] . Exp Toxicol
Pathol ,2010,62:171-181.

[2]Jeon Sm, Kim Hk, Kim Hj, et al. Hypocholesterolemic and
antioxidative effects of naringenin and its two metabolites in high
—cholesterol fed rats[ J].Translational Research,2007,149(1) .
15-21.

[3] Kanno S, Tomizawa A, Hiura T, et al. Inhibitory effects of
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