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Effect of Huanglian Wendan Tang on Insulin Resistance and Neurogenesis in Hippocampus of Diabetic Rats
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[ Abstract ] Objective: To investigated the effect of Huanglian Wendan Tang ( HLWDT) on insulin
resistance and neurogenesis in hippocampus of diabetic rats. Method: The combined treatment of high-glucose-
high-fat diet for 50 days and injection of 35 mg +kg ™' streptozocin (STZ) was used to establish rat type 2 diabetic
mellitus model. The successfully modeling rats were selected in the following trial based on blood glucose. Then,
the modeling rats were allotted into 6 groups: model group, metformin (0.2 g +kg™'), berberine (0.2 g-kg™'),
HLWDT (3, 6, 12 g -kg ') respectively, and the drugs were given by gavage for 30 days except normal and model
groups. Oral glucose tolerance test (OGGT) was performed. The release of insulin (Ins), expression of insulin
receptors (InsR) and B-secretase (BACE1) mRNA were detected in hippocampus neuron. Finally, the number
and morphology of neurons were observed by a hematoxylin and eosin (HE) staining of dentate gyrus ( DG) region
in hippocampus. Result: After treatment of high-glucose-high-fat diet and 35 mg +kg ™' STZ injection, model group
rats showed a significantly impaired OGGT (P <0.01) , higher expression of InsR (P <0.01), lower expression of
BACEI (P <0.05), compared to the normal rats. The decreased number of neurons in DG region of hippocampus
in model group rats was observed. All these adverse changes were reversed by treatment of metformin (0.2 g -
g "), berberine (0.2 g-kg™'), HLWDT (3, 6, 12 g+kg™') (P <0.05, P <0.01). Conclusion: Treatment
of HLWDT can improve the impaired OGGT and decreased expression of BACE1 mRNA in hippocampus of diabetic
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rats, as well as the impaired neurogenesis in DG region of hippocampus. The underlie mechanism may be related to

increasing expression of InsR mRNA in hippocampus neuron.
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Table 1 Primer sequences

SRS 519 7 51
InsR F:5'-TGACAATGAGGAATGTGGGGAC-3’
R:5'-GGGCAAACTTTCTGACAATGACTG-3’
BACE 1 F:5"-GGCACGGACGAGGAACCTGAGGAG-3’
R:5'-GTGTAGGGCACATACACAGAC-3’
GADPH F:5'-GTGTAGGGCACATACACAGAC-3’

R:5'-GGAAGAATGGGAGTTGCTGT-3

2.7 WMEMFH DG XM T-B HAHAR3 H

x2 HEBBEHNHERFKRR OGGT WH M (25,1 =10)
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I DG X i 2 o0 AR A A% DL I T4 R .

2.8 KPEALE P EHE 8 1 Microsoft Excel 2003
BB ZE DL x £ s Fon A B LLACR H ¢ K 5,
P<0.05 AESGITER.
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PRlEARZ . WE 2,

3.2 XFBEIRR K B D Ins & & M InsR, BACEL
mRNA AHXTRIX M ZM BRI D Ins & RS
HMEA TR, 25 Re B Ins & i HE5 R T W
EMEES . MBRAKREDSX nsR Rk 55 AU
B AH FL BG4 8.2 (P <0.01) , — FF XU AN % 3% 1R
JH Y% 4% 7 F g B 5 7 InsR 2835 (P <0.05) , %5
HAR B BACED Fakias (A4 in (P <0.05) , —H XL
I /0N BE Gk A B 3 IR IR W A R & 3 AR A R
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Table 2 Effect of Huanglian Wendan Tang on OGGT in diabetic rats (x +s,n=10)
7 JfiL %/ mmol - L.~
21 51
/gkg ™! 0 min 30 min 60 min 120 min
2 - 4.4+0.3 6.7+1.4 6.3+1.5 5.1+0.4
LY - 25.0 +6. 47 38.5 +5.3% 34.0 +4.27 26.6 5.7
UK 0.2 13.1 +6.4% 24.7 +6. 6% 19.6 +6.5% 12.4 +5.2%
7N BE g 0.2 9.5+7.2% 22.4 8.3 17.5 +7.3% 11.3 +4.6%
4R I8 3 13.7 =7.2% 23.4 £4.3Y 20.7 =3.2% 14.2 +6.3%
6 12.8 +4.4% 22.8 +8.3% 18.8 8.4 13.7 +5.5%
12 11.3 +6.1% 20.5 +8.0% 17.8 +7.4% 14.0 +5.3%

T A5 A I 28 2 D P < 0,057 P < 0. 01 ;5 [ I il 5 4508 28 LA P < 0. 05,4 P <0. 01,

3.3 WifFD DG XMLITTHY N 7 HE 6T,
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#®3 HEBEFNERKARED Ins §2,InsR 71 BACE1 mRNA 3 REMZM (2 +5,n=3)

Table 3 Effect of Huanglian Wendan Tang on release of Ins, relative expression of InsR and BACE1 mRNA in hippocampus of diabetic rats
(x+s,n=3)

- il & & 1§ 1 Ins mRNA A% % 5
A /g kg™ /g /mU-L"! 7T InsR BACE1
25 - 422.0 +£32.6 30.97 £4. 48 1.00 0. 02 1.00 £0.08
% - 276.8 £23.2% 24.60 +7.57 0.06 +0.01% 2.48 +0.55"
T HRUIR 0.2 338.0 +28. 4 31.80 6. 41 0.12 £0.02% 1.48 £0.27%
7INBETK 0.2 341.1 £22.3% 30.90 +5. 42 0.10 £0. 03 1.29 +0.43%
WO IR 3 332.0 £24.9% 27.39 +2.63 0.12 £0.01% 1.49 +0.27%
6 339.2 +20. 8% 28.65 +4. 69 0.13 £0.01% 1.38 £0.33%
12 340.3 +25.3Y 30. 12 +5. 17 0.15 £0.03% 1.31 £0.29%

A E P <0.05,2 P <0.01; 5HEBA KD P <0.05,* P <0.01,

. g
\ )
.. < r

AL 25 P4 BRI C UK 0.2 g-kg 41D, NEERR 0.2 g-kg 41 E ~ G EERMNG 3,6,12 g-kg ' 4l
Bl #HZEERBZNERFEAREDS DG XMETHMA M (HE, x200)
Fig.1 Effect of Huanglian Wendan Tang on hippocampus neurons of DG region in diabetic rats( HE, x200)

BhRME . IEH KRS TAARE RS R, BEUE Y RE T, B IR 4% R i 4 BE A IO R

AT LR 222 0 8 %0 0 & I B SRR A7, 2 ho oA I
e 2 L DR 55 5 T PR R B DR BRI 3R 0 A R
FEXS AN KL, 5 B0 A 0 00 Wl AfE DL TP it P ke
2 h e B A A o3 B T LW A SRS f 2
HAROILE M A ALY h OGCT S5 R R W,
BT 2 R PR 5 2 1 A A L, HE B IR P ) It R
i 2l S 4, 3 W08 L O TS BB D B R B T A%
R R AR & T A AR S IR AR A BT
{ELBSOAE Y 2 30 S R B A /), 2 B R ) ot 3
TR ST o IX R WL AR AR IR 3R AN STZ iR Ik
T S BE R A SRR PR i R SRR R 45475 O R I
- 118 -

9o R BB I AR R TS BE D
F 0T 1) v IR R T | R PR K BRLIBE B R AKHT Y
WK, TERG, S Z o 5 A LAY InsR
G55 WO TR iR AH G H R U Y 40 MR AR B RE
It , InsR %L@&%%l@ﬂ%%%%%%ﬁﬁﬁmﬁ
AR R, A S R B P R SR
Jilg & AD FE 9 AR R A 2 I8 A2 68 1 R B R B 2
— U T R ST AL SRR L W T XA A
Xf ik D RE B K HE U L FEAR SR P I E TR
TR 5 X R 5 25 & A InsR 30k, 45 R BRI 5 X
BRGERA —EBMEARNEE  MED InsR TR



21 B 18 1)
201549 H

[l S5 56 77 7

Chinese Journal of Experimental Traditional Medical Formulae

-
FEE

Vol.21,No. 18
Sep. ,2015

B I S 5 7 B BR K LM 5 X InsR 33K 0840
SRS R G T2 1, vl e 5 RS RACPLA G,
25T EGE RN KR InsR F2 I8 BH 19 in, R 5% 28
WA s

AB T P UL A FR 5 B A — A~ B I B o
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