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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.
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x1 BWHNERFRARXESHEM (x£5,n=10)
Table 1 Effect of chrysalis oil on food intake of diabetic rats (x+s,n=10)

it /(gd™)

451 FIE / (mLkg ")
R 1R AN 2 F R 3 Y 4 M
X — 295.17+11.16 290.33413.05 292,50+ 9.52 290.85412.08
P — 529.83+10.38" 524.50+11.31" 524.83+ 9.83" 52067+ 7.94
g 45 527.17+17.64 4913341590 473.17+15.46™ 429.00£19.27"*
6.0 518.00+16.60 462.18+19.90™ 417.17+14.36™ 396.17+£15.35™
7.5 507.67+18.66™ 457.00£10.95™ 414.50+12.72" 381.50+15.96™
SR 90 mg-kg ' 495.17+13.63" 446.17+11.97* 401.30+18.41™ 377.334+15.05™*
P JRRFF 3 6.0 509.00+16.92™* 463.33+17.18™ 423.83+12.17" 394.50+11.38"

XA P<0.05; SR P<0.05; 5 FRUMALE: “P<0.05; T
"P < 0.05 vs control group; 4P <0.05 vs model group; “P<0.05 vs MET group; same as below

F2 TIEHXIEREKRIKKEMEIE (x+5,n=10)

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

YOKE /(mL-d ™)

415 A/ (mLkg ")

Y 1 w2 F B3 M i 4
pait — 592.67+15.16 589.00+12.71 586.67+14.19 579.234+17.60
i) — 2163.83+33.11" 2189.00+31.34" 2177.834£20.15" 2193.834+25.59"
AT 4.5 2132.17421.02° 2108.67+£15.96™  2078.831£23.49™  2016.83£20.49"*

6.0 2052.50+37.24™ 1951.50+19.95™* 1906.17+24.03™* 1831.33+£34.54™
75 2 042.00+22.99™ 1934.26+16.58"* 1 858.48+24.84"4 1784.33+16.01°*
SR 90 mg-kg ' 2047.50+31.37"% 1927.334+22.85™  184133+£21.67*  1772.67+23.66™
BRI 6.0 2066.831+27.86™ 1941.67+18.16™* 1899.534+19.33"4 1839.17+12.36™
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HEERTFMIM 6 41 (P<0.05); HHEAILIH
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F3 TIEHIERFEAREKREMEIE (x+5,n=10)
Table 3 Effect of chrysalis oil on body weight of diabetic rats (x +s,n=10)

g% A/ (mikg ™) _ _ IR T § §
eEAy BE BYH 1 L 2 A B 3 A LY 4
X — 267.10+ 890 312.50+16.41  358.70+15.15  371.00+14.35  401.90+22.40
| — 21640+ 8.83" 2235041021 23580+ 9.54°  249.00+13.06°  256.60+10.56"
AU 45 21580 9.59" 238.90+12.94™ 262.40+1421°* 27730%£17.27"* 291.20+15.92"
6.0 219.50210.41" 24830+ 9.95° 270401268 284.00=12.31"* 297.40+13.14™
75 220.50=11.44" 252.20+10.80" 277.60+£16.48"* 291301298 303.70+19.48"
—HUIR 90mgkg ' 222.60+10.50" 255.80=14.83"4 282501539 2943011494 307.20+17.85™
P JRRF il 6.0 221.80+ 9.84" 2428041232 27430+£13.42" 282.10=11.67* 295.90+14.18™
FT 4 EIGHMERFBAR MBI (x£5,n=10)
Table 4 Effect of chrysalis oil on blood glucose of diabetic rats (x+s,n=10)
. ~ M$% / (mmol-L ™)
41 Flte: / (mL-kg ™)
Y25 0 JH BYi 1 Y 2 Y25 3 A R 4 A
PO — 5.8340.36 5914034 5.6410.39 5.6410.40 5.74+0.63
i — 19.56+1.58"  19.86+1.73"  20.53+2.04" 21.08+1.56" 21.94+1.49
Zighh 4.5 2091+£220"  20.01+£1.85"  19.29+1.42° 18.414+129™ 17.704+1.19™
6.0 20.01+£2.59" 19.24+242"  1836+1.75™ 17.824+1.15™ 17.074+1.09™
7.5 20.15+2.48"  19.04+1.56"  18.15+1.24™ 17.4940.99™ 16.66+1.04™
R 90 mg-kg ' 20.55+2.72"  1996+2.48"  19.38+2.017* 17.70+1.53" 16.43+1.48"™
T RRKF 6.0 19.5242.17°  1883+192"  1839+1.63" 17.65+1.34™ 17.414+1.19™
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x5 TUERATHERFEARIEMI 2N MABIFNE (x+5,n=10)
Table S Effect of chrysalis oil on blood glucose of diabetic rats in starch tolerance test (x +s,n =10)
A5 s f A / (ol L7 AUC / (mmol-L™"h)
(mL-kg™") 0 min 30 min 60 min 120 min

xif HR — 5.7440.63 6.841+0.41 7.79+0.85 5.804+0.62 13.55+0.85
i — 21.94+1.49"  23.07+1.85 25.80+1.61" 2327+1.59 48.474+1.72"
Z gl 4.5 1770£1.19™  18.78+1.21"* 21284128  19.19+1.11°* 38.87+1.96™

6.0 17.07£1.09™  17.92+0.90™* 18.70+0.96™  17.88+1.01"* 36.19+£0.92"4

7.5 16.66+1.04  17.64+1.06™ 18.67+120™  17.01+1.03™ 35.99+1.76™
B U 90 mgkg' 16431148  17.04+1.04™ 1891£1.03"*  16.894+0.92™ 36.211+1.54"™
T RRKF 6.0 17.41£1.19™  18.49+0.99™ 19.11+1.24™  18.66+1.20™ 37.26+1.25™

xR 6 TIHMAHERRE AR S HK. PK &R ST
(x+s,n=10)
Table 6 Effect of chrysalis oil on activities of HK and PK

in liver of diabetic rats (x £5,n=10)

e/

21 5 (k™) HK / (Umg ") PK/(Umg ")
of FE, — 2052542142 337.495+23.472
Y — 2.728+0.577°  180.211+12.389"
il 45 42544+0.692" 238.488+14.86174

6.0 11.919+1.016™ 265.641+23.433"
7.5 13.380+0.778™ 292.922417.97374
THUIRK 90 mgkg ! 15,523+ 1.61174 300.095+20.053"4
WHFF M 6.0  10.652+0.807"* 255.138+24.790"*

3.8 KRS HEMREECEEE MR X S
FHOGPE M s SR s, KR KF 5 HK.
PK (R3S A, » (EH 4 3 h—0.616. —0.484,
L2 0R N BB . SEAD TS R R OEAH DG,
3590 0.511. 0.504. 0.493, H.5 Lik 5 MG
M E# (P<<0.000 1),
4 g
oA B TR T/ R S R 4n i, e
RV U, WURERE . 22 2B S5 KA 1 ] /S e
(R, bR S KR I T,
% ey e R R B VR (0 A I B /IS B AR L R 4t
IR SR CERENE . ool SURIRS . RERE

x7 BWHERFRRDEHRED o- FEREEEEEENRN (x+5,n=10)

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

5 &/ (mLkg ™" FLERERG / (Umg ") JERERE / (U-mg™) JEREE / (Umg )
X i — 142.593+ 6.010 165.639+ 4.468 0.195+0.011
i — 340.747+21.930" 321.752+19.232" 0.599+0.032"

A 077 e 45 273.4274+11.321°* 275361 +12.642°* 0.474+0.025™
6.0 240.926+12.231°4 253719+ 7.858°* 0.366+0.019"
7.5 186.492+ 9.089"4 197215+ 7.990"** 0.273+0.016™*
—HXUIR 90 mgkg™! 198.068+ 7.005™ 211.663+ 8.088"* 0.315+£0.017"*
P JBROF 6.0 239.601+ 8.967°* 265.876+11.742"4 0.381+£0.020™

PR SPL B 8 ™ o u T R A 6 24 S 1L
AV 5T NP SN R K1 HIRERR AP SIS o i ), 7
Y o T A B AT oA S 1, DAL T /b B S
GEHACTERERD K A Ay B, A8 SO PR 2 T
B BRAR MR ) AR, BT LU PR 6 8 I i IR
Lt Bt BB 5 5 RS R i 26 n BT 5 DA
FAPL. BB PR R AR N 9 — A AR S

Fu b AN I 7, OORE I IS 1 0 i . JC IR R
B TR PR B, JEEE STZ 5 S IKHE
JRIREL, B2 LN g P B 2 7o, o
JRA S AR SR o R A I SR 1 T i DAL T R
RYFRE T, ALAHR G FORT R A S 2 A
PG IR I A I RREARG, AT R et S P R 1
WSE R, FFol /N LA, Rk



¢ %% Chinese Traditional and Herbal Drugs

FEa43E FoH 2026 A e 1141 »

B, 2Oy B AT S 2P PR A A
PERIVER, HOXRE R B A AIEAH M (P<0.05),
2 0 9o o AR AR A R A O T R SUNICRA T R
M, EREFE (P<0.05), KA A L)
i) o= 6T T IR P, 99D BRAE 22 /N W A UE K K A
R, AT OB IR ST ek T B AT LA, DB IR T 4
Ja AU A R SeEER

HK. PK e P A A JE R o (10 5 it Pk g
piy LS AN A A N B U S A 0] SR BES
SO ) PE ] DL i A PR RS . HK 2%
Bt e b s AN Y, PRI
P2 A (1) S — AN ANV S N IRl o A S 2 SRR
B PR IPT AR IR K SURFAE A i HK R PR3 M B 5 B
%, M4 PG, HK M PK i TEme s, H 57
AR (P<<0.05), 3 W] e iy oty o035 0 Ja s K BRUIY
S ARUPIRAS . BRI IORE o) 58 5 Hi4g = HK F1 PK
PGP K.

ZE L FTIR, AT BE R K BRI B IR
AFAE T AR DA, LB S A - 37 2 0 T I 1)
Pem HK F1PK (P, S22 FRAEORE FR s A B il b
WEAE AN IR R IR, B IR R (%8 5 I s
ETE MR MBI AN IR AR, B
TP B b T R R TR o o el R B o
BERLEI O] 68 55 LA G o- 0 25 B A RS 1 . JEZR oK
1B AT T (P DA R 38 v HK A PRI 1A %,
HEL AR L P A R R S A T AN [ P
R 2 RIA OGRS WD) /R R ML R LA B
ABE 20 0 B FH A A R A T R — 2P

SEHR

[1] Coppell K J, Kataoka M, Williams S M, et al. Nutritional
intervention in patients with type 2 diabetes who are
hyperglycaemic despite optimised drug treatment-

lifestyle over and above drugs in diabetes (LOADD)

study: Randomised controlled trial [J]. Br Med J, 2010,

341: ¢3337.

21 H 5 B % NEERELRRFEO R EE T

(3]

(7]

[10]

[11]

[13]

[14]

JRIRIFFTR A (1], ERZEIE S, 2006(6): 8-11.
RMETT, KW, gl 3, 45, A2 oo SRR I
TZH st [0, hEEAZYIZE, 2006, 27(5):
306-309.

[2Y S/ § R 3 T R D Sl 1 RPN o= i e =
ARBASCRERISER [J). ThHE2Y, 2011, 42(2): 300-306.
BER, BT, mRE, S5 A ihebiE R K R L
Bl S SR s 7], B R AE ), 2010, 32(3):
253-256.

Subramanian R, Asmawi M Z, Sadikun A. In vitro
a-glucosidase and a-amylase enzyme inhibitory effects of
Andrographis paniculata extract and andrographolide [J].
Acta Biochim Pol, 2008, 55(2): 391-398.

7, HEAE, ®OF, & AHREYRUER o5
BT A R R R (3] P2 gk, 2010,
35(12): 1633-1640.

TRICHE, Tr R oA BT R R T Sl (D).
REBEZZRRE, 2009, 31(2): 85-87.

Kim J H, Kang M J, Choi H N, et al. Quercetin attenuates
fasting and postprandial hyperglycemia in animal models of
diabetes mellitus [J]. Nutr Res Pract, 2011, 5(2): 107-111.
Olsen W A, Korsmo H. The intestinal brush border
membrane in diabetes studies of sucrase-isomahase
metabolism in rats with streptozotocin diabetes [J]. J Clin
Invest, 1977, 60: 181-188.

Dyer J, Wood I S, Alejwala P A, et al. Expression of
monosaecharide transporters in intestine of diabetic
humans [J]. Am J Physiol Gastrointest Liver Physiol,
2002, 282(2): G241-G248.

Takenoshital M, Yamaji R, Inui H, et al. Suppressive
effect of insulin on the synthesis of sueraseisomaltase
complex in small intestinal epithelial cells, and abnormal
increase in the complex under diabetic conditions [J].
Biochem J, 1998, 329(3): 597-600.

Gardiner N J, Wang Z C, Luke C. Expression of
hexokinase isoforms in the dorsal root ganglion of the
adult rat and effect of experimental diabetes [J]. Brain
Res, 2007, 1175: 143-154.

EAE, EEW, AN EJUFEIRTTHE BRI T R
BETEEERE [7]. 29VFINAITSE, 2012, 35(1): 42-45.



