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Effects of chrysalis oil on blood glucose and glycometabolism-related enzymes
in diabetic rats
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Abstract: Objective To research the effects of chrysalis oil on blood glucose and glycometabolism-related enzymes in diabetic rats
induced by streptozotocin (STZ). Methods Diabetic rat model was established with STZ. All the experimental SD rats were
randomly divided into seven groups: control group, model group, low-, medium-, and high-doses (4.5, 6.0, and 7.5 mL/kg) of chrysalis
oil groups, metformin (MET, 90 mg/kg) and flaxseed oil (6.0 mL/kg) positive control groups. The rats in chrysalis oil groups were ig
administrated once daily and continuously for four weeks, while those in control and model groups were ig administrated with
physiological saline. Food and water intake was monitored once everyday, blood glucose and body weight were tested at each
weekend. After four weeks, the activities of hexokinase (HK) and pyruvate kinase (PK) in liver, as well as those of maltase, sucrase,
and amylase in intestinal mucosa of rats were observed, and the starch tolerance test was carried out. Results The blood glucose of
rats in chrysalis oil groups had a downward trend related with different doses. The activities of HK and PK in liver as well as those of
maltase, sucrase, and amylase in intestinal mucosa of rats in all the chrysalis oil groups were significantly different to those in the
model group (P < 0.05), and the blood glucose was significantly correlated with the activities of HK and PK in liver as well as those of
maltase, sucrase, and amylase in intestinal mucosa of rats (P < 0.000 1). In the starch tolerance test, the PBG and AUC of rats in all the
chrysalis oil groups had a significant decrease (P < 0.05). Conclusion Chrysalis oil could inhibit the blood glucose increase of rats
induced by STZ in a dose-effect relationship, and one of the mechanisms may be that it could restrain the activity of a-glucosidase and
increase the activities of HK and PK.

Key words: chrysalis oil; diabetes; glycometabolism-related enzymes; a-glucosidase; hexokinase (HK)

W EE: 2012-02-14

BEHHE: FUNTREIR BN (2006831H05)

fEZ RN WHEWw (1986—), L, W-Lityid:, WFIUJT I 4 77 5 AR M . E-mail: xieyuanqing1218@163.com
*BIIEE R Tel: (0571)88015220 E-mail: chenwp@zucc.edu.cn



¥4

Chinese Traditional and Herbal Drugs 5 43 % 25 6 3] 2012 6 A

* 1137«

B PR IP L2 41 ok 4k O L« hoRd 22 J (1)
W RBOUEE s, T E R N, BT 2
RO PR IPS 1) 20 6 AT SUIRE S i 4 Ak A 48 5
VIO I S AT 7R TR B 2R AR o W) (R e It
JOR S I By 2 A2 43 A 791 B A Tk R JOR 248 J 15 35 {12 -
FUD B 2 AT R LA R o B Y Tl A
M H T R R B B v B ) R AR I
WA EEL R, B DR B 7V 2 B R i 1
ik P,

i R AR R KK Bombyx mori L. )
U, AR RS h 2k, BA R SR IR
AN, AR AE S TR B
P A s PP, it vk i A g rh SR e
A 2Bl IR R T R R, E Y o- T
JRIR . PR VSRR 2 B A AR 75 (R AN AR 7
TR, HAWSRIEFRME. AHREY, n3 248
WURIIEITR (n-3PUFAs) HAT B O i 6T
B BRI =l aK - T e R B
(HDL-C) 7K g/ /N SR A . St i A P B2
THEEAIEE B AP, MRS Y. friwist B,
A e A R S A O Hb PR R K ks, Hofg
B P K B I BT BE DY, (R A R
ARG AH ST FUEE WLARIE o A S0 DLBE IR B 2%
(STZ) 53 K Bl AUH ALY, A 0 2 et ok sy i
KRB AR GBI WA E A, b D3 SR I
BEAE AL
1 7
1.1 ZAmE5is

AR, TR Bk T 2 Be e 2 5 A dr B
SR SR i AR S 5 R A A UL A A R
FEAVERIUR R . 2 AR Tl i i B A
DU AT M 32 3 AFr RGr I, 2 o ot 5 A T RN T DT R IA
93.5%LL I, HAZ AMHARIIR 65.3% (15 n-3
A a- KRR 54.6%, n-6 RMWIMER 10.7%), #
AR 28.2% (LR 27.2%, AFAEHIR
1.0%). MERRFFH Ca-MERRER 50%~60%, MV iR
12.0% ~ 18.0% , W 19.0% ~ 24.2%), #t5
20081205, bgEAIAEYIRIEARA R iR
RN WK 2 B A BR A L, ik
5 081123, STZ, Sigma AF]; CUHFMEF (HK).
NI R U (PKO . 22 20 EE . RERHEE . JE R B
2 s s B e A, TR st R
W TR -

1.2 ¥

SD K 80 M, M, A5 140~160 g, I
TWHTAEZREGE, S EES SCXK G
2008-0033.

1.3 {4&

MEI—03L B AU, o S s 1
HBATPR AT ;s JTHBE—50 BUIAZEHEHUY, dbni 4o
RHL R EATIR /AW ; RE—2000 #hgitzgkes, L
B SR AEALAXAR] 5 AllegraTM 64 Reentrifuge fis
A E.OHL, Beckman Coulter 3#); Tissue Lyser
[I—QIAGEN A ZIHEE(Y, f[H Retsch /A F]; HH—4
B K, EAEBRRARAR; XW—80A
BEWR G, BB RAXAS) s TissueLyser 11 /il
mH SRS, HE Qiagen A H]; Sunrise-BASIC
BEEFRIX, it Tecan /2] . SureStep Fet M MILBHAX
JpER4R, SKERAAF .

2 HE
2.1 REFIE. HE54%

KEIGEPAPERESE 7 d J2E B A%EK 12 h, BlAL
010 HAE AR, ip ZEFEER/K 60 mg/kg, HAx
K ip STZ (60 mg/kg) i FHE R, 7d 52
FRIKCRA, B =15.0 mmo/L FK BN SZE .
FEBR AL M AT BN 0 6 41 B4, 4
WG, . EFIE (4.5, 6.0. 7.5mL/kg) 4, —
XU (90 mg/kg) PHPEXT AL, W RATH (6.0
mL/kg) PHEXTFAL. S HRATRBIAI 2139 K ig 2k
HERAK 1R, HAh S AR ig 45 TAHN 259 1K,
LY 4 1
2.2 HMERR

SERGHIA], ARERIK RAOK = R E= 1R,
A3 RN BB K S R i 1 IR 4 G
KNREEEAZEK 120, REEKIUIL, 0 5258 TT 46
(0 min) BTIBEAT-, ig 3k 3 ghkg J5, T 30,
60, 120 min WE MAARE, THE MBI 2T
A (AUC) 1,

AUC = (BGy+ BG3()/2 X 0.5+ (BG3y+BGg)/2 X 0.5+
(BGgy+BG )2 X 1

BGy. BGsg» BGgo~ BGia 735 0 ig 7€ 0. 30, 60+
120 min B K B IR 7K T

SEFE R, RO IE, T R B ER K Bk
DARR 2 M3, R 3  25 40 AR e i I B9 e,
AR KR BV E LML, YRR K,
FAR A A8 AI %, 2 000 r/min #5010 min,



- 1138+ vEd

Chinese Traditional and Herbal Drugs

F43% F o 20124F6 A

B, R il HK. PR SETE. K
BACZE S, SCEPECHE NG E TR E b, RN
A, KA A K T, G Bk
N R A 2350, Fak S
Ean N T R o
2.3 HIEAE

K SPSS19.0 Zeit 73 B A4, £l 73 Hr % H 5.
BRIz 7 200 i, 7 Z2 B Givt 7 L (P<<0.05),
WK LSD #5034 7 48 vk 20T s 2l 3o 371 =g vk
LLECR A 7 o H R R SRR 2 IR
DU () 7K 26 e R FH A 5 U S i 9 7 2200 #rs 1T
B 55 WA QU AH O R AH DG 73 A K FH - Pearson AHK
38T, KK HEYI N 0=0.05.
3 #8
31 WRR—IKRZSEI RN

LY 4 AN, X RRAUR R B, OV
e, REREAYOKREIER, AEEKIER.
B K R B, R, SR, K

P, WL “ =2 —/7 R, Aiime 2h4l KR
BB CERATLE, KRS, “ =2 — /D7 iR
FITAE o BHAHE T B2 i 5 22 d yh 4 AH AL
3.2 WHERFEARKEBERIKKENEN

e 2 4 I, SXTRRAAHLE, LR 41pE
PRI K P38 H AR S ORI 22 e 80 G it 2%
EX (P<0.05); SHAIAMLL, HAKAHKEM
¥ HAR A R AROK B 10 22 S 38T e v 2 i X
(P<<0.05), HAEAUWHNS 25 201X Fh 22 7 55 45 2557 ==
HAMKME (P<0.05). 4588 0E 1. 2.
3.3 MHERF AR IR ER NG

SIS HATADGS FRZELOK BRI A4 B B R g K 3y
JEEZE m TR A 6 41 (P<<0.05). [RXf 4]
AME LA 6 ZHBE PRI K SRAEIERE 7 d 5 B
FBE, KRR ip STZ Jafk AR L. 7E45 25 4
JAWAR], SRR, FRaEah 3 ANA ALK 2 A
BH X AR PR K U i R b K35,
501 FURTFAR R B35 v T RO A R A R (P<

FT1 TIFHMERFARIREERFEM (x+5,n=10)
Table 1 Effect of chrysalis oil on food intake of diabetic rats (x + s ,n=10)

g /(gd™h

M| At/ (mLkg ™) — — — —
By 1A BEyEE 2 A eESY R YR 4 A
%of HEL — 295.174+11.16 290.33+13.05 292.50+ 9.52 290.85+12.08
A - 529.834+10.38" 524.504+11.31" 524.83+ 9.83" 520.67%+ 7.94
AU 45 527.174+17.64" 491.33+£15.90™ 473.17+£15.46™ 429.00+19.27"4
6.0 518.00%16.60" 462.18+£19.90™ 417.17+£14.36™ 396.174+15.35™4
7.5 507.67+18.66™ 457.00+£10.95™ 414.50+£12.72"* 381.504+15.96™
L H U 90 mg-kg ™! 495.17+13.63" 446.17+11.97* 401.30+18.41" 377.33+£15.05™*
M BRFFh 6.0 509.00+16.92"* 463.33+£17.18™ 423.83+12.17* 394.50411.38"™

XA TP<0.05; SR 4P<0.05; 5 FAUMALLLE: “P<0.05;

eS|

*P < 0.05 vs control group; “P < 0.05 vs model group; “P < 0.05 vs MET group; same as below

R2 TIEHXERFEARIKKEMEIE (x+5,n=10)

Table 2 Effect of chrysalis oil on water intake of diabetic rats (x +s,n=10)

YoOKE / (mL-d ™)

éﬂ}tj‘” %”E / (mL.kgil) v P P P
B 1A YR 2 YR 3 YR 4
pagiel — 592.67+15.16 589.00+12.71 586.67+14.19 579.23+17.60
B — 2163.83+33.11" 2189.00+31.34" 2177.83+20.15" 2193.83+25.59"
Z iy 45 2132.17+21.02° 2108.67+15.96™ 2078.83+23.49™ 2016.83+20.49™
6.0 2052.50+37.24"* 1951.50+19.95™* 1906.17+24.03"* 1 831.33+34.54™
7.5 2 042.00+22.99"* 1934.26+16.58"* 1 858.48+24.84"* 1784.33+16.01"*
TR U 90 mg-kg ! 204750431374 19273342285  184133+21.67*  1772.67+£23.66*
M RRAF 6.0 2 066.83+27.86"* 1941.67+18.16™ 1899.53+19.33"4 1839.17+12.36™
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HE R T R ILAL 6 41 (P<<0.05); SHIRIALIAH
b, eyt 2520 K 2 A B IR K R b 7K
BB TN, WA 2 BRIFG, BRaaiim s
AL, oA g 2541 R AT B3 TR A
[ LB KT (P<<0.05), HLXFh 2 e dmihsn 24
H 5255 A (P<<0.05). Z5FILEE 4.

x3 TIEHERFEARERENTIE (x+5,n=10)
Table 3 Effect of chrysalis oil on body weight of diabetic rats (x + s ,n=10)

4B A/ (mLkg™) I e
R 0 Y1 w2 Y 3 M B 4
o} e — 267.10 890 312.50+16.41 358701515  371.00=14.35  401.90422.40
i) — 21640+ 8.83" 2235041021 23580+ 9.54°  249.00+£13.06°  256.60%-10.56"
AT I 45 21580+ 9.59° 2389041294 26240+1421°% 277301727 291.20%£15.92"*
6.0 21950510417 24830% 9.95°  270.40+12.68* 284.00£1231°* 297.40+£13.14*
75 220.50+£11.44" 2522041080 277.60+16.48"* 291.30+£12.98* 303.70£19.48"*
UK 90 mgkg ' < 222.601+10.50° 255.80+14.83"% 282.50+£15.39™ 29430414.94"* 307.20+£17.85™
TP JRRFF it 6.0 221.80+ 9.84° 2428041232 27430+13.42"% 282.10%£11.67* 29590+=14.18"*
R4 TIHHFERFEARDBEHZME (x+5,n=10)
Table 4 Effect of chrysalis oil on blood glucose of diabetic rats (x +s,n=10)
41 % FIE/ (mLkg™) _ _ AL /A(AmmOI'L ) _ _
P 0 A By 1A By 2 A YBEEE 3 A By 4 A
X} H - 5.8340.36 5.9140.34 5.6440.39 5.6440.40 5.7440.63
B - 19.56+1.58" 19.86+1.73"  20.5312.04" 21.08+1.56" 21.94+1.49"
2 It 45 20.91£2.20"  20.01+1.85" 19.2941.42" 18.414+1.29™ 17.70+1.19™
6.0 20.01£2.59" 19.24+2.42" 1836175 17.824+1.15™ 17.07£1.09™
7.5 20.15+£2.48" 19.04+1.56" 18.15+£1.24™ 17.4940.99" 16.6611.04™
HUIR 90mgkg ' 2055+272°  19.96+248  19.38+2.017* 17.70+£1.53" 16.43+1.48™
M JRRFF it 6.0 19.52+£2.17" 18.83£1.92" 18.39+1.63" 17.65+1.34™ 17.41£1.19™

3.5 ITHEREARIEM T i3 A Mg 0

L X MR AR b, At 25 ZH00H J 9 K Bl I A%
1k K AUC B4 & (P<<0.05). SHERIH AL, I
KRR R MR L Je AUC 12 R 8E G2
X (P<0.05), HIXFpzE o acifiyhss 2940 BoR
FIEAHICNE (P<<0.05). BRAIY 20 F0 A b i A 71 =
Y146, TR h 25 AURE PR K BB AT SE AR i 1) I B
IKPRFEET e 52 B WA, I HaX R
e i 25 25 20 15 45 2530 = S AH OCHE (P<<0.05).
iR NE 5.
3.6 XHERFARATAES HK. PK &R

BN IR L, L4 % 4D FR 9 K BT A v
HK. PK #&MERZERA G024 E L (P<0.05).

R, R4 KR HK. PR GEPER %
SEHE G FE X (P<0.05), XM 2545 Al
MR I 545 27 AR (P<<0.05), ML 6.
3.7 MERBARNDFRED o-FEEHEFME
=REA

LR L, LA S4B R K R i
W SRR RERHRE . JER BRI PEIG 2 R G
EX (P<0.05). SHAIAMLL, HARKAHKE/N
RGNS T 22 SE W . REREG . R B T I 2 e 1Y
HEEE N (P<0.05), Hixppz: e
B2 A (P<<0.05), 7l i 771
J78 T ORI B, H2E i (p<
0.05). 2K 7,
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Table S Effect of chrysalis oil on blood glucose of diabetic rats in starch tolerance test (x +s,n =10)
4 i T M / (ool L7 AUC / (mmol-L™"h)
(mL-kgfl) 0 min 30 min 60 min 120 min

of He - 5.74+0.63 6.840.41 7.79+0.85 5.80-0.62 13.55+0.85
it - 21.94+1.49"  23.07+1.85 25.80+1.61" 23.27+1.59" 4847+1.72"
e el 45 17.70+1.19"  18.78+121"  21.28+128*  19.19+1.11°* 38.87+1.96™

6.0 17.07+£1.09"  17.924+0.90™ 18.70+£0.96™  17.88+1.01"* 36.194+0.92"4

75 16.66+1.04™  17.64+1.06™ 18.67£120™  17.01+1.03"* 35.99+1.76™
BT 90mgkg '  1643+1.48*  17.04+1.04™ 18.91+1.03"*  16.894+0.92" 36.21+1.54
GBS 3 6.0 17.41+1.19"™  18.494+0.99™ 19.114+1.24™ 18.66+1.20" 37.26+1.25™

R 6 TUHMMHERHARAS HK. PKEERIFNT
(x+s,n=10)
Table 6 Effect of chrysalis oil on activities of HK and PK

in liver of diabetic rats (x £s,n=10)

&/

@%(mgwﬁmm@ PK /(Umg )
X e —  20.525+2.142  337.495+23.472
FAY — 2.728+0.577° 180.211+£12.389"
2 4.5 4.254+0.692"* 238.488+14.861"*

6.0 11.919+1.016™ 265.641+£23.433™*
7.5 13.380+0.778™ 292.922+17.97374
THXUIR 90 mgkg ! 15.523£1.611°4 300.095+20.053"4
WK 6.0 10.652+0.807™* 255.138+24.790™*

=7

3.8  KRIMMAESHENIGHECEEF XD
FHRAE T 45 I Bon, KRR KPS HK.
PK HIE TS R AHIC, 7w (H 5379 0-0.616. —0.484,
LA RPN RERERG . SR BEE TR B OEAH DG, -
5350 0.511. 0.504. 0.493, H. 5 Lik 5 ANEEK)
MM B (P<<0.000 1.
4 itig
oA B L REAT T/ RR G bz 4 i, e
REVE RN, WIRERE . 22 20 S5 /AR s ] /s R i
fR SR, R TR KA S K R I SR, X
S P Rl R R R K T BN P IR b R A
IR SRR -G SRR RN

TIHHAERA AR DNBFIRD o-BEHETIEERIEI (x25,n=10)

Table 7 Effect of chrysalis oil on activity of a-glucosidase in intestinal mucosa of diabetic rats (x +s,n=10)

21 5 FH / (mLkg ™) RN / (Umg ™) HERERE / (Umg™) WEME / (Umg™")
i e — 142,593+ 6.010 165.639+ 4.468 0.195+0.011
B — 340.747421.930 321.7524+19.232° 0.59940.032"
AU 4.5 273.4274+11.321"* 275361 +12.642"* 0.474+0.025™

6.0 240.926+12.231°* 253.719+ 7.858™ 0.366+0.019™
7.5 186.4924+ 9.089™" 197.215+ 7.990™* 0.273£0.016™*
UK 90 mg'kg ! 198.068 % 7.005™* 211.663+ 8.088™* 0.315+0.017"4
P JRRFF il 6.0 239.601+ 89674 265.876+11.742"4 0.381+0.020"

Pt R LW e 2 (ST oo T L TR 1 2 1 R R
A 5T NP7 ) K IR R A S W0 o e 7
IR o1 2 B P AT - SR BT R, AT i 92> B S
G ACTEERD 7K AR g BBk, A PR AR T
B BEARIMBE ) IR, BT LUGPRE R R84 I i I
Lok B KA S5 D (R s 18 i R AT 5 A
FAPY. 40 DRI R AR, /N P — AN FE AR /N

PRI A Mg 2, SRS ME 5 . IR
T BB RN T BN ), JEHE STZ 75 T (KR
PR R, B2 thBl NG P sl s T, i
A SRR W o R AR ROR AR 1 32 2 A TR
RyRuhZ, (AR FOO R A 2 SR R
PRGBS R A P B AL, DA T ) 350 2 24 . 1
HAg R4, ol Ny bR an g, kst
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