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Protective Effect of Tangzhiqing Formula on Learning and Memory Ability and

Apoptosis of Hippocampal Neurons in Type 2 Diabetic Rats

YANG Xiao-qing, WANG Xu®, SHAO Xin
( Clinical Hospital, Nanjing University of Traditional Chinese Medicine, Nanjing 210029, China)

[ Abstract ] Objective; This experiment was used to investigate the protective effect of Tangzhiqing
formula (TZQ), clearing prescription on learning, memory ability and apoptosis of hippocampal neurons in type 2
diabetic rats. Method: SD male rats were fed with high glucose and high fat diet and streptozotocin ( STZ)
(30 mg-kg ') intraperitoneal injection to produce type 2 diabetes mellitus model. The model rats were randomly
divided into model group, high, middle and low dose group, the daily dose was 12, 6, 3 g-kg ™', compared with
normal control group. After 8 weeks, the Morris maze test was conducted. The pathological structure of
hippocampus was observed by hematoxylin-eosin ( HE) staining, and the apoptosis of hippocampal neurons was
detected by TdT-mediated dUTP nick end labeling (TUNEL) staining. Result: Compared with the model group,
TZQ could significantly reduce the blood glucose of type 2 diabetic rats (P <0.05, P <0.01); reduce latency of

escape (P <0.05, P <0.01); increase the number of crossing platform, the platform of swimming distance and
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swimming time (P <0.05, P <0.01); improve pathological of hippocampus tissue; significantly reduce the
apoptotic index of hippocampal neurons (P <0.01). Conclusion: TZQ could significantly reduce the high glucose
of type 2 diabetes model rats fed with high fat diet and injected low dose streptozotocin. TZQ improved insulin

resistance, learning and memory ability in rats. TZQ also could protect hippocampal neurons and reduce apoptosis.
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F1 @BEFTAMEHKXR FBG,FINS &0 (x+5,n=15)
Table 1 Effect of TZQ on FBG and FINS of each group rats(x +s,
n=15)

A FH/g-kg ™! 2SR LB/ mmol - L 2SR E/mU-L7!

IEH - 7.94 +0.24 19.36 +1.25

i - 34.06 +0. 762 19.46 +1.47

AR S 3 24.38 £1.89% 16.79 +0. 47
6 17.00 +2. 4249 18.72 £0. 98
12 18.40 +2.38*% 15.45 +0.87%

HHIE®A D P <0.05,2 P <0.01; 5H B4 & P <
0.05,P<0.01; 5HIBE KA F 4 LK P <0.05,° P <0.01
(£2-~50[),
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Table 2 Effect of TZQ on h tasis model t of insulin

resistance ( HOMA-IR) and insulin sensitivity index ( ISI) of each

group rats(x £s,n =15)

M FlE/g kg ! HOMA-IR ISI
E# - 6.44 +0. 46 0.72 +0. 06
T - 29.25 £2.09% 0.15 +0.01%
AR S 3 18.20 +0. 64% 0.25 £0.01
6 13.25 +2. 284 0.46 +0.08*%
12 12.62 + 1. 884 0.43 +0.07%9
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Table 3 Effect of TZQ on escape latencies of each group rats in water maze(x +s,n =15) s
20 5 /g kg ™! EIRIPS %2R #3 K RPN EHRIPN
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Table 4 Effect of TZQ on spatial probe trial of each group rats in

water maze(x +s,n=15)
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Fig.1 Effect of TZQ on hippocampal pathology in each group rats
(HE, x200)
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Fig.2 Effect of TZQ on apoptosis of hippocampal neurons in each
group rats( TUNEL, x200)
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x5 BEFANEEARESHMET ATBRFM(x+s,n=15)
Table 5 Effect of TZQ on apoptotic index of hippocampus nerve

cell in each group rats (x +s,n=15)

20 5 F 4k /g kg ™! Al/%
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