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Abstract

AIM: To compare the effects of emodin and berberine on
the gastrointestinal motility of type 2 diabetic rats and to
investigate their mechanisms.

METHODS: Seventy-two male Wistar rats were randomly
divided into six groups, i.e., control, model, emodin,
berberine, emodin plus berberine, and cisapride groups.
Murine type 2 diabetes model was induced by intravenous
injection of a small dose of streptozotocin plus high fat high
caloric laboratory chow. The rats were treated with emodin,
berberine, emodin puls berberine, or cisapride for 10 weeks.
10% mixed fluid of Arabic gum and charcoal powder was
given to the animals by lavage to measure the gastrointes-
tinal propulsive index before sacrifice. The blood glucose
and serum triglycerides (TG), total cholesterol (TC), high
density lipoprotein-cholesterol (HDL-C) were determined by
biochemical methods. Plasma and tissue levels of sub-
stance P (SP), somatostatin (SS), vasoactive intestinal
polypetide (VIP) were determined using radioimmunoassay.

RESULTS: In the mice treated with emodin, berberine, or

emodin puls berberine, blood glucose (8.87+1.3, 7.9+£1.2,
7.7+1.3), serum TG (0.57+0.39, 0.61+0.22, 0.59+0.27) and
TC (1.79+£0.58, 1.85+0.42, 1.70+0.62) were significantly
lower than those in model group (10.3+1.7, 1.47+0.45,
2.18+0.17 for glucose, TG and TC, respectively, P<0.05
or P<0.01). The murine gastrointestinal propulsive index
in model group was decreased remarkably as compared
with normal group (52.3+7.9 vs 60.7+12.5, P<0.01), while
those in emodin and emodin puls berberine groups were
significantly elevated in comparison with model group
(63.449.9, 62.7+5.7 vs 52.3+7.9, P<0.01). In contrast, the
index in berberine group was even lower than that in model
group (46.5+8.7, P<0.05). Compared with normal group,
plasma and intestine levels of SS and VIP (SS:18.7+6.5,
47.8+14.8,VIP: 26.5+6.5, 28.8+12.3) in model group were
significantly raised (P<0.01), while plasma SP (35.6%6.5)
was decreased and tissue SP (70.6+20.7) was increased
significantly (P<0.01). In comparison with model group,
plasma and intestine levels of SS and VIP (SS:15.5+3.6,
14.645.6; VIP:26.5+6.5, 28.8+12.3) in emodin and emodin
puls berberine groups were significantly reduced (P<0.01),
but plasma SP levels in both groups were significantly
increased (44.2+5.9, 45.2+6.6, P<0.01).

CONCLUSION: Berberine inhibits, while emodin promotes
the gastrointestinal motility in type 2 diabetic rats. The
combined application of both drugs not only reduces blood
glucose and adjusts lipid profile, but also improves the
gastrointestinal motility. The enhacement of the gas-
trointestinal motility by emodin might be partially explained
by its rectification of the aberrant expression of gastrointes-
tinal hormones.
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2H. VAN B IR E T K (STZ) 3 S 15 HHE 5 X R
DARBEFBAEY FoRdkEE, EEEA. KE
Tk A BIWANEF TSI 10 wk. e
FA100 g/LiE MR B IT B0 MR A% E F AN KR
8 B ARk 35 20 (GPI): & A S A L B - Hod = B
(TG). BIEEB(TC). &FEMRES — I2E B HDL-
C), HAM L FRMKR LR EREKIrE
(SS). B EEMA(VIP). P HR(SP) A F.

GEER: khFm., HEEANBKRE L ogEAme
AE®.87 £ 1.3, 7.9 £ 1.2, 7.7 £ 1.3). fF TG
(0.57 + 0.39, 0.61 +0.22, 0.59 + 0.27). TC(1.79 +
0.58, 1.85 + 0.42, 1.70 £ 0.62) ¥ BKAER 28 (5 A A
103 + 1.7, 1.47 + 0.45, 2.18 + 0.17) B Z F K (P<0.05
FHP<0.01). AWM E EF M F et is R B I %
1&(52.3 £ 7.9 vs 60.7 £ 12.5, P<0.01), KR¥HKZ4HAe
KFF Rk Z 0 E iE kR R AR 5
63.4 +99, 627 £ 57 w523 £ 7.9, P<0.01), ik
FF WAt AR Z M R T (465 + 8.7, P<0.05).
AR e R Ao R 242 SS(18.7 + 6.5, 47.8 £ 14.8), VIP
(40.8 £ 11.4, 284 T 13K EFHREHAZH, PSP
(35.6 £ 6.5) B FHEAK, ZHZLSP(70.6 + 20.7) R &5
(P<0.01):m K& FH AR KF F & H 40 SS(15.5 +
3.6, 14.6 £ 5.6), VIP(26.5 + 6.5, 28.8 + 123)& R
20(18.7 + 6.5, 40.8 + 11.4) B FHBAK(P<0.01), R
SP(44.2 £ 5.9, 452 + 6.6)%. % LI, AL SP(57.6 £
12.6, 60.5 + 12.8) %2 F & (P<0.01).
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SEIPVRICHIN) STZ ¥, JFAE 1 wk IS4 T &k e
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o= 63:20:30 4 2EIEIE).2 wkE&O
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B, HERIHI 20 g/LBEE, FIERENK
HRBAERIEGT 8 ¢ KEFEI 20 g FEREH,
oy A FIRCHIR 3 g/ L IREIR. [HI91% 5 g/l 2R
B. KR ATEE R 12 h. KEALSERT 30 min AEH
100 g/L ¥ETERFA 100 g/ L Falh {1146 12 P Ve AR i e
(10 mL/kg). LA 30 g/L [LELELZ4% (2 ml/kg) ip HREE,
WK R RBEI, Pl Tl BRI R
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&, 2 000 r/min B> 15 min, RSB MAE, L
e E B A AR A3 AR WU R i =R R R R RN
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EDTA-Na, 90 pL DL K&HMIKEE 25 MU B — IR IRE
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*®1 KEShHEHEEH, MFEFMAISKIE(meantSD, mmol/L)

yapss| n GPI(%) TG TC HDL-C FBG

BER 12 465 + 8.7° 0.61 + 0.22¢ 1.85 + 0.42° 1.46 + 0.23° 7.90 = 1.2¢
EMO 10 63.4 + 9.9° 0.57 + 0.39° 1.79 =+ 0.58° 1.45 + 0.37° 8.87 + 1.3°
B&E 10 62.7 + 5.7° 0.59 + 0.27¢ 1.70 = 0.62° 1.51 + 0.41° 7.70 + 1.3¢
CIS 11 65.7 + 7.3° 1.39 + 0.33 2.14 £ 0.74 1.07 + 0.32 9.59 + 1.5
MOD 10 523 +7.9 1.47 + 0.45° 2.18 + 0.17° 1.09 + 0.37 103 = 1.7
NOR 10 60.7 £ 12.5 0.49 + 0.23 1.62 + 0.23 1.48 % 0.14° 6.20 = 0.7¢

°P<0.01 vs IFFE4H;°P<0.05, *P<0.01 vs B EUZH.

ST RIFENAE I B AR B SR K R 4R 3 min, TN
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YR E B2 T (X0.01), Ty HDL-C M &2
# T (KO.01) , ULIAREREIETLE B, s RA
MRFFRA . KEF AL RN RMPE, 16, TC,
HDL-C 4B 21 (5 3 2ie s (X0, 05 B X0. 01). (K 1)
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M2 SPAC 225 B AR (0. 01) . B RA K& B W
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PR EBEUALR LN EZER. KERA. KRR
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i Bz 5l 32 9 7 T YT, B el 2 AR G AN AR
. Bl —HWHEFETER, KR hK
Ap EBEA AR (1) 38 MR PR LAY 49 306 B X
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S0 LA E s . ke A R miEmE RS
(ENS) M EEA 4y, hEEWIEEMAE. JB5
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K ENS $5 3 B0 AT PRI R SP, 1T f 32 B K
PR TR VIP, SS. SS RSB H E HeS, S0ihig e
HE=S . 045 Rz 4 R P e 2 R B R B P s . FHTSSHER
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MEEsh=, HAE AR E AR T SS 22 44k4t,
] e s id st B /R FIE RN T A4 SS Ik
E I 22 S i R 2 WA LA B P B T .

SP SS vIP
A3l n
Mm% 7450 Mm% 7450 Mm% 7450

BER 12 36.4+87 68.7+15.4 187+35 476+87 356+68 2.87+1.66
EMO 10 442+59° 57.6+12.6° 15.5+3.6° 385=10.6" 265+65° 231+142°
B&E 10 452+6.6° 60.5=12.8" 146 56" 40.81+97° 288+123" 229154
cIs 1 443456 55.4+15.7° 154 +32° 425+10.4° 38.3+15.6 274174
MOD 10 35.6+6.5° 70.6+20.7° 187+65 478+ 14.8° 40.8+11.4° 284+134°
NOR 10 487 +87 54.9+12.4 123+53 35979 205+15.6 1.97+1.13

°P<0.01vsIERAR; °P<0.05, *P<0.01 vsiERIZA.
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