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Objective: To observe the different parties and different doses of 
dismantling Yimin spindles compound on diabetic rats and the hypoglycemic 
effect of insulin resistance effect of filtering out the final set of square 
ingots Yimin Compatibility and suitabl e dose and to explore the hypoglycemic 
mechanism. Methods: The high - fat high - sugar mixed with low - dose STZ injection 
method can be prepared with insulin resistance in diabetic rats; to compare 
different parties and different doses of dismantling spindles g roup Yimin 
Fang hypoglycemic effect in diabetic rats (blood glucose, glycosylated serum 
albumin, insulin, glucagon). Further observation and the final set of square 
Compatibility and suitable doses of insulin resistance in diabetic rats 
(insulin sensitivit y index, blood lipids, liver cell membrane insulin 
receptor, skeletal muscle glucose transporter 4 gene expression) the impact 
and hypoglycemic effects (blood glucose, glycosylated serum protein, insulin, 
glucagon), and with the medicine Metformin group an d the control. Results: 
The pancreas - min spindle hypoglycemic effect than the whole side group split 
side groups; middle dose group and improve the hypoglycemic effect of insulin 
resistance is superior to high - and low - dose group; further study results show  
that the Yimin ingot is superior in improving insulin resistance Metformin, 
in the hypoglycemic context, Metformin quite. Conclusion: The pancreatic 
islets in diabetic rats ingot has good hypoglycemic effect. Pancreatic 
insulin receptor sensitivity by inc reasing the number of spindles to promote 
skeletal muscle glucose transporter 4 gene expression, thereby improving 
insulin sensitivity, is its treatment of type 2 diabetes possible mechanism.  
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Diabetes is a characterized by persistent high blood sugar, chronic, systemic 
metabolic diseases, including type 2 diabetes accounts for 90%. Department of 
type 2 diabetes, genetic factors and environmental factors working together, 
causi ng insulin - mediated biological effects, currently the principal means of 
drug treatment. Chemicals are used in clinical varying degrees, although able 
to regulate blood sugar levels, but there are some limitations and adverse 
reactions [1 - 2]. In recent yea rs, Chinese medicine to prevent diabetes and 
its complications, show some advantages and has become a hot research and 
development directions. In this study, by observing the different parties and 
different doses of demolition of pure Chinese medicine Yimi n spindles 
compound on diabetic rats and the hypoglycemic effect of insulin resistance 
results, in order to filter out the final set of square ingots Yimin 
Compatibility and appropriate dose, and to explore the mechanism of its 
hypoglycemic for its experim ental basis for the development and applications.  
 

1 Materials and methods  

 
1.1 animals, of clean grade SD rats, male, weighing 120 ~ 140g, from 
Guangzhou University of Chinese Medicine Experimental Animal Center, 



laboratory facilities, qualified Certific ate No.: 0010469; laboratory animals 

using the permit number: SYXK (Guangdong) 2003 - 0001; Animal Qualified ^P&†: 

0015011. Animal husbandry conditions: illumination time 12h, temperature 23 �(  
± 2 �( , humidity of 40% - 70%, freedom of feeding, drinking water.  

 
1.2 Drugs and reagents Yimin spindles of different parties and different 
split - dose group of drugs by pharmaceutical companies in Taiwan Chao - chun 
extract powder (use of artificial bat moth caterpillar fungus Paecilomyces 
Paecilomyces hepiali Chen et Dai my celium powder). Experiments with sterile 
distilled water in proportion to dissolved, by gavage use. Metformin tablets 
purchased from Guangzhou Zhongyi Pharmaceutical Co., Ltd. (batch number: 
070,403); STZ (streptozotocin, STZ) provided by the United States  Sigma (Lot 
No.: 070,103); glucose kit from Beijing North of Clinical Reagents Contax 
Ltd.; rat insulin, rat glucagon RIA kit by the China Institute of Atomic 
Energy Isotope Institute. Sigma bovine serum albumin provided by the United 
States; Human Insulin , Sigma products. 125 I - Na I, 3.7 × 1021 Bq • L - 1, NEN 
Corporation (USA); rat GluT4 mRNA in situ hybridization detection kit [GLUT4 
mRNA In Situ Hybridization (ISH) Kit], Boster companies. All indicators are 
in strict accordance with the test kit instructi ons to operate.  

1.3 Main Instruments: Accuchek Advantage 
V- type blood glucose meter (Roche), 
high - speed low - �W�H�P�S�H�U�D�W�X�U�H���F�H�Q�W�U�L�I�X�J�H�����5�&���&���W�\�S�H�����%�H�F�N�P�D�Q���&�R�U�S�R�U�D�W�L�R�Q����������
counter (FJ22003150 type, Sweden, Pharmacia), 752 type spectrophotometer 
(Shanghai Analys is Instrument Factory ).  
1.4 Methods of modeling and experimental group  
1.4.1 modeling methods (challenge)  
SD rats were fed 1 week after adaptation, were randomly divided into normal 
group and model group. The normal group with normal diet. Making modul es 
using high - fat high - sugar diet (15% sucrose, 4% cholesterol, 0.3% bile salt, 
10% lard, 10% egg yolk powder, 61% of the basic feed) [3] feeding for 8 weeks 
after intraperitoneal injection of low -  dose of STZ (30mg/kg, ice - bath 
conditions, with pH 4.2 so dium citrate buffer dubbed 0.25%, is now with the 
current use), 3d later filter out micro - fasting blood glucose meters blood 
glucose �•���������P�P�R�O�������/���U�D�W�V���D�V���L�Q�W�R���P�R�G�H�O���U�D�W�V���>���@ 
 

1.4.2 Experimental Group  
 

 
 

Categories  Unit  
 

Diet  
 

Dosing  
 

1 Normal group  20 Normal diet   -  
2 Model group  20 High - fat high - sugar 

feed  
Water  
 

3 Cordyceps group  20 High - fat high - sugar 
feed  

Paecilomyces 
hepiali mycelium  

4 Xiere Tongfu Group  20 High - fat high - sugar 
feed  

Rhubarb  
 

5 Activating blood group  20 High - fat high - sugar 
feed  

Peach kernel, 
Guizhi  

6 Huoxue Xiere Tongfu 
Group  
 

20 High - fat high - sugar 
feed  
 

Rhubarb, peach 
seed, cassia 
twig, licorice  

7 Yimin spindles with low -
dose group  

20 High - fat high - sugar 
feed  

Yimin spindles 
(equivalent to 



  human 3g / day)  
8 Yimin  ingot dose group  

 
20 High - fat high - sugar 

feed  
 

Yimin spindles 
(equivalent to 
human 6g / day)  

9 Yimin spindle high - dose 
group  
 

20 High - fat high - sugar 
feed  
 

Yimin spindles 
(equivalent to 
human 12g / day)  

10 Metformin group  
 

20 High - fat high - sugar 
feed  
 

Metformin 
(equivalent to 
human 1g / day)  

 

 

The first phase of experiments, randomly selected 20 for the normal group, I 
rats were body weight and blood glucose were randomly divided into stratified: 
model group (n = 20, distilled water), artificial Cordyc eps group (n = 20, 
bat moth Paecilomyces hyphae body), Xiere Tongfu group (20, rhubarb), blood 
circulation group (20, peach seed, cassia twig), promoting blood circulation 
Xiere Tongfu group (20, rhubarb, peach seed, cassia twig, licorice root), and 
pancre atic Min spindles group (high, medium and low - dose group of 20, the bat 
moth Paecilomyces mycelium, rhubarb, peach seed, cassia twig, licorice), 
Metformin group (20 rats). A total of 8 weeks, respectively, in the first 8 
weeks measured from each of 10 oral  glucose tolerance test; insulin, glucagon, 
glycated serum proteins, lipids. The second phase of experiments, randomly 
selected 10 for the normal group, I made model approach with the former, 
according to body weight, blood glucose stratified random divide d into: model 
group (n = 20, distilled water), pancreas - min spindles group (20 rats), 
Metformin group (20 rats). The amount of each group were fed 2ml / only, 1 
times / day, a total of 8 weeks, the first 8 weeks, rats in each group to 
take Hepatic cell mem brane insulin receptor, skeletal muscle glucose 
transporter 4 gene expression and pancreatic pathology  
 

In accordance with human and animal inter - converted by the body surface area 
ratio of the equivalent dose, equivalent dose in rats is equivalent to 6.3 
times that of people. Yimin spindles to be used for adult maximum recommended 
dosage 2 g / time, 3 times  / day, or 6 g / day. To adult is 60 kg of body 
weight, the rats were 120 - 130 g body weight, in order to calculate average of 
130 grams, the program developed by dose group rats and adult maximum 
recommended dose of a very high volume; low - dose group, midd le dose group 
dose half of the high - dose group, middle - dose group of two - fold dose. 
Therefore, the daily dose of each group of rats daily dose of 0.082 grams; 
rats were fed doses shall 41mg/ml. A daily low - dose group of each rat daily 
dose of 0.041 grams; rats were fed doses of the To 20.5mg/ml. a daily high -
dose group of each rat daily dose of 0.164 grams. gavage doses in rats shall 
82mg/ml.  
 
Metformin formed a human recommended dosage of 1 g / day, so a daily dose of 
each group of rats daily dose of 0.014  grams; rats fed doses shall 7mg/ml. A 
daily low - dose group of each rat's daily dose of To 0.007 grams; rats were 
fed doses shall be 3.5mg/ml. a daily high - dose group of each rat daily dose 
of 0.028 grams. rats fed doses shall be 14mg/ml.  
 

 

 

 



 
Calculation Comparison  
 

Categories  Maximum 
recommended human 

dose (6g / day)  
 

body weight per 
dose in rats (kg)  

 

Rats daily dose 
(body weight 130g)  

Yimin spindles 
with low - dose 
group  

0.5 times (2, tid)  0.315 g/kg  0.041g/ rat  

Yimin ingot dose 
group  

Considerable (4, 
tid)  

0.63g/kg  0.082 g/rat  

Yimin spindle 
high - dose group  

2 times (8, tid)  1.26 g/kg  0.164 g/rat  

 

The demolition of side groups, the Cordyceps group (bat moth Paecilomyces 
mycelium), Xiere Tongfu  group (rhubarb), blood circulation group (peach seed, 
cassia twig), promoting blood circulation Xiere Tongfu group (rhubarb, peach 
seed, Gui, licorice) are using moderate doses. Yimin spindles to be used for 
adult maximum recommended dosage 2 g / time, 3 times / day, or 6 g / day. 
Cordyceps group is equivalent to 5% of the total ingot Yimin, or 0.3 g / day; 
Xiere Tongfu group is equivalent to 35% of the total pancreas - min spindle, or 
2.1 grams / day; activating blood group is equivalent to 40 the total spi ndle 
Yimin %, or 2.4 grams / day; Huoxue Yimin Xie Re Tongfu group is equivalent 
to 95% of the total ingot, or 5.7 grams / day. The program developed by group 
of rats were split side maximum recommended adult dose of a very high volume, 
then the Cordyceps Each group of rats on a daily dose of 0.004 grams; rats 
fed doses shall 2mg/ml. Xiere Tongfu group each rat daily dose of 0.029 grams 
day; rats fed doses shall 14.5mg / ml. Huoxue group each rat on a daily dose 
of 0.033 grams; rats fed doses shall 16.5mg/m l. Huoxue Xiere Tongfu group 
each rat daily dose of 0.078 grams day; rat irrigation gastric dose shall 
39mg/ml.  
 
 
 
1.5 Detection of the project and method  
 
1.5.1 General indicators: animal weighing one times a week, and determination 
of 24h water intake,  food intake and urine output.  
 
1.5.2 glucose tolerance test: Each sample taken before the rats were fasted 8 
h, orbital blood, blood glucose was measured FBG, intraperitoneal injection 
of glucose 2 g • kg -  1, 2h post - orbital blood samples to measure blo od 
glucose levels.  
 
1.5.3 Insulin, glucagon, glycated serum protein, insulin sensitivity index, 
blood lipids: Rat, abdominal aortic blood, glycerol phosphate oxidase -  
peroxidase - 4 -  amino - antipyrine and phenol method (GPO - PAP method) [5 - 6] 
measured trig lycerides, cholesterol oxidase -  peroxidase -  amino - antipyrine 
and phenol method (CHOD - PAP method) [7] Determination of cholesterol. 
Separation of serum, placed in - 80 �(  refrigerator, radioimmunoassay of serum 
insulin, glucagon. Glycosylated serum protein measured by fructosamine method 
[8]. Insulin sensitivity (insulin sensitivity index, ISI) reference Guang - wei 
et al [9] proposed a formula to fasting insulin (fasting insulin, FIns) and 
fasting blood glucose (FBG) product of the reciprocal of the natural 
l ogarithm of [In (1/FIns × FBG )] said.  
 
1.5.4 the liver cell membrane insulin receptor (InsR) Quantitative analysis  



 
1.5.4.1 Preparation of liver cell membrane [10 - 11] Administration first 8w, 
rats were killed, liver tissue obtained Shredded by adding fo ur times the 
volume of homogenate (1mmol • L -  1 NaHCO3, 0.5 mmol • L -  1 CaCl2, pH7 .5), 
8 000 r • min -  1 system, homogenized, every 6 s (interval 10 s), a total of 
5 times. Homogenate plus 5 - fold diluted homogenate, gauze filter, 800g 
centrifugation 15 min, collect supernatant, 27000g centrifugation 20 min, 
collecting 3.5ml sediment samples by adding 70 g • L -  1 sucrose 7.5 ml (w / 
w), the sample final sucrose concentration of 48 g • L -  1. The sample into 
the bottom of the centrifuge tube, on which in turn joined 45,41,37 g • L -  1 
sucrose solution of 9,8,7 ml. 78000g centrifugation 3 h, collecting 37 g • L 
-  1 and 41 g • L -  1 interface layer, with 1 mmol • L -  1 NaHCO3 (pH7.5) 
dilution, and then centrifuged 20min, to collect sediment, appropriate 
dilu tion, the --  70 �(  storage. Determination of membrane proteins by Lowry 
concentration [12].  
 
1.5.4.2 receptor - binding experiments [13 - 14] with a non - marked point of 
saturation method of Quito. The experiment carried out in ice bath. Test 
tubes, respectivel y, added to a final concentration 0,0.015,0.15,1.5,6, 
50nmol • L -  1, etc. unlabelled Ins, each tube together with a single iodine 
marker of insulin (I14 - 125 I - Ins) 83.3 Bq, film protein, 65µg, containing 1 g 
• L -  1 BSA - 0.05mmol • L -  1 Tris - HCl buffer to  complement the reaction 
volume, mixing, 4 �(  shocks 20h. Collector to collect long - cell receptor -  
ligand complex, distilled water and washed three times, with the instrument 
for radiometric counting. Standard Ins (concentration of 50nmol • L -  1) non -
spec ific binding of radioactive (NSB), the difference between the sample 
radioactivity and the NSB for the specific binding (B); the total 
radioactivity of T, T and the difference between the sample shall be free of 
radioactive 125I - Ins Value (F).  
 
1.5.4.3 8 weeks later, animals were killed, rapid separation of the hind 
limbs of quadriceps and immediately placed in 4% paraformaldehyde containing 
fixed 4 h, stone bread buried, the thickness of tissue sections 5 µm, biopsy, 
preparation Good specimens, drying - 20 �(  saved for testing GluT4 mRNA 
expression. GluT4 mRNA expression in rat GluT4 used for specific 
oligonucleotide probes and highly sensitive marker for detection and specific 
detection method with reference kit [containing pepsin 2ml, pre - hybridization 
sol ution 2ml, GluT4 oligonucleotide probe Hybrid liquid 2ml, closed liquid 
5ml, biotinylated mouse anti - digoxin 5ml, Strept avidin -  biotin -  
horseradish peroxidase (SABC - POD) 5ml, biotin - peroxidase 5ml] instructions .  
 
1.5.4.4 Data Processing B / F = (sampl e radioactivity -  NSB) / (T -  sample 
radioactivity). To B / F for the Y - axis, RL for the X - axis, with improved 
computer software, SPSS statistical program to conduct catchard fitted, 
indicating that insulin receptors on the cell membrane, there are two typ es 
of demand calculated high and low affinity binding sites and affinity 
constants ( K1, K2), of binding sites (R1, R2). Curve 2 asymptote slope of 
the negative reciprocal of the affinity constant, asymptotic line in X - axis 
intercept for the two different amount of insulin receptor binding affinity, 
representatives and the number of insulin receptor binding.  
 
1.5.5 Histopathological observation of the pancreas obtained in rat 
pancreatic tissue in 10% formalin fixation, routine HE staining.  
 
1.5.6 statisti cal methods used SPSS 13.0 statistical software to conduct 
single - factor analysis of variance, all data are used ± S said.  
 
 
 



 
2 Experimental results  
 
2.1 The impact of general indicators shown in Table 1, Table 2  
 
Administration before the model group and treatment group in each group water 
intake, urine output, eating a normal volume group with similar (P> 0.05); 
but began to increase food intake (P <0.01). 8 weeks after administration, 
the model group water intake, urine output, consumption increased higher than 
the normal group, while reducing weight compared with the normal group (P 
<0.01). Compared with model group, the amount of drug - treated drinking water 
and urine, Japan and food intake decreased, while body weight increased (P 
<0.01). With the m iddle dose group compared with Yimin spindles, most of the 
amount of demolition party group of drinking water, urine, Japan and 
increased food intake and weight loss (P <0.01). With middle - dose group 
compared with Yimin, high, low - dose, double - dimethyl gro up of water intake 
and urine output significant (P> 0.05); while the increase in food intake, 
weight loss (P <0.01 or P <0.05). Metformin group and the moderate - dose group 
compared with Yimin spindles, both in the water after the treatment volume, 
urine ou tput, food intake and body weight in a considerable (P> 0.05).  
 
Table 1 rats in each group on the impact of water intake and urine out 

put �ä x ±S�å  

 
 
 

Group  
 

n  

Day of food intake (g)  
 

Weight (g)  
 

Premedication  
 

Medication 
Within 8 
weeks  

Premedication  
 

Medication 
Within 8 weeks  

Normal group  10  30.57±8.67  65.35±12.
62  

16.31±5.64  33.46±8.86  

Model group  9 35.64±7.83  85.23±10.
85*  

16.84±5.26  55.67±9.19*  

Cordyceps 
group  

10  37.61±7.57  68.18±11.

34* �¤ 

17.62±4.19  38.37±8.26* �¤�x 

Xiere Tongfu  
Group  

9 35.37±6.08  66.12±10.

41* �¤ 

15.17±4.09  40.21±10.37* �¤

�x 

Activating 
blood group  

10  34.68±5.92  72.38±8.1

9* �¤�x 

17.94±4.51  39.34±9.68* �¤�x 

Huoxue Xiere 
Tongfu Group  

9 35.33±8.31  68.67±11.

49* �¤ 

16.21±4.53  40.37±10.18* �¤

�x 

Yimin spindles 
with low - dose 
group  

10  35.97±9.02  65.67±12.

95* �¤ 

15.03±5.07  35.07±8.34* �¤ 



Yimin ingot 
dose group  

10  36.89±7.39  63.68±13.

02* �¤ 

17.34±4.95  33.64±9.07* �¤ 

Yimin spindle 
high - dose 
group  

 

9  34.51±8.62  66.54±11.

18* �¤ 

15.62±6.25  35.45±10.32* �¤ 

Metformin 
group  

 

9  37.91±7.61  65.54±10.

63* �¤ 

16.06±4.91  33.07±8.38* �¤ 

 

Note:  
* Compared with normal group was significant (P <0.01) differences. �Þ 
compared with model group was significantly (P <0.01) differences. �x���V�S�L�Q�G�O�H�V��
with middle - dose group Yimin was significant (P <0.01) differences. �x���x 
spindles with middle - dose group Yimin was significant (P <0.05) differences.  
 

2.2 The first phase of glucose tolerance test in each group of rats shown in 
Table 3  
 
Model group, fasting blood glucose, postprandial blood glucose 1 hour, 2 - hour 
postprandial  blood glucose were higher than the normal group, the difference 
was significant (P <0.01). Compared with model group, the demolition of side 
groups and with different doses of Yimin spindles, Metformin fasting blood 
glucose, postprandial blood glucose 1 h our, 2 - hour postprandial blood glucose 
were lower than the model group, the difference was significant (* P <0.01) . 
Compared with the split side, Yimin ingots of high - dose fasting blood glucose, 
2- hour postprandial blood glucose were significantly reduced , the difference 
was significant ( �Þ P <0.01). Spindles with low - dose group Yimin, middle and 
high - dose group Yimin spindles group, Metformin fasting blood glucose and 
postprandial blood glucose two hours to reduce the more significant ( �x���3��
<0.01). With the  Metformin group, middle and high - dose group Yimin spindles 
to reduce fasting blood glucose and postprandial blood glucose two hours 
rather (P> 0.05).  
 

Table 3 Phase I trials on rats in each group the impact of glucose tolerance 
(± S) 
 

Group  n Fasting blood 
glucose (mmol / L)  

1h blood glucose 
(mmol / L)  

2h glucose 
(mmol / L)  

Normal group  10  4.85±0.65  8.56±1.07  4.68±0.57  

Model group  9 11.90±1.06  16.84±3.57  16.59±3.06  

Cordyceps 
group  

10  8.65±0.84*  11.57±2.34*  10.18±2.67*  

Xiere Tongfu 9 9.38±0.73*  11.34±1.98*  10.34±1.67*  



Group  

Activating 
blood group  

10  9.24±0.67*  12.86±2.67*  10.23±1.94*  

Huoxue Xiere 
Tongfu Group  

 

9  9.74±0.84*  11.29±1.61*  10.08±1.62*  

Yimin spindles 
with low - dose 
group  

 

10  8.09±0.64*  10.23±1.28*  10.64±1.61*  

Yimin  ingot 
dose group  

 

10  6.59±0.57* �¤�x 9.34±2.35*  8.01±1.17* �¤�x 

Yimin spindle 
high - dose 
group  

 

9  6.84±0.76* �¤�x 10.06±1.54*  8.43±1.08* �¤�x 

Metformin 
group  

 

9  6.48±0.49* �¤�x 9.75±2.64*  7.59±1.26* �¤�x 

 

Note:  
* Compared with model group was significantly (P < 0.01) differences. �Þ 
compared with the demolition of side was significant (P <0.01) differences. �x��
Yimin with low - dose group was significantly spindles (P <0.01) differences  
 
Table 4 Phase I trials in each group of rat glycosylated serum protein, serum 
lipid levels of (± S) 
 
Group  n Glycosylated serum 

protein (mmol / L)  
triglyceride 

(mmol / L)  
total 

cholesterol 
(mmol / L)  

Normal group  10  1.85±0.54  0.82±0.30  1.84±0.17  

Model group  9 3.67±1.23  2.56±0.49  2.48±0.31  

Cordyceps 
group  

10  2.34±0.62*  1.54±0.37*  2.21±0.27  

Xiere Tongfu 
Group  

10  2.43±0.71**  1.84±0.51**  1.94±0.37  



Activating 
blood group  

10  2.93±0.51  1.51±0.67*  2.13±0.28  

Huoxue Xiere 
Tongfu Group  

9 2.64±0.69**  1.43±0.53*  2.04±0.39  

Yimin spindles 
with low - dose 
group  

10  1.98±0.68*  0.97±0.41*  1.74±0.26*  

Yimin ingot 
dose group  

10  1.27±0.44* �¤�x�x 0.86±0.48* �¤ 1.62±0.31*  

Yimin spindle 
high - dose 
group  

9 1.23±0.34* �¤�x�x 0.97±0.53* �¤ 1.79±0.23**  

Metformin 
group  

9 1.14±0.38* �¤�x�x 0.72±0.51* �¤ 1.53±0.38*  

 
Note:  
* Compared with model group was significantly (P <0.01) differences, ** 
Compared with model group were statistically (P <0.05) differences. �Þ 
compared with the demolition of side was significant (P <0.01) differences. �x��
Yimin with low - dose group was signif icantly spindles (P <0.01) differences, �x��
�x���<�L�P�L�Q���V�S�L�Q�G�O�H�V���Z�L�W�K���O�R�Z- dose group were statistically (P <0.05) differences.  
 
Model group, fasting insulin and glucagon were higher than the normal group, 
the difference was significant (P < 0.01). Compared with model group, most of 
the demolition of side groups and different doses of pancreatic Min spindles 
group, Metformin fasting insulin and glucagon were lower than the model group, 
the difference was significant (* P <0.01). Compared with the split side, 
Yimin ingot, the high - dose group, Metformin fasting insulin and glucagon were 
significantly reduced, the difference was significant ( �Þ P <0.01). With low -
dose group Yimin spindles, middle and high - dose group Yimin spindles group, 
Metformin fasting insulin, glucagon reduced more significantly ( �x���3�����������������x��
�x���3�������������������0�R�G�H�O���J�U�R�X�S�����L�Q�V�X�O�L�Q���V�H�Q�V�L�W�L�Y�L�W�\���L�Q�G�H�[���O�R�Z�H�U���W�K�D�Q���W�K�D�W���J�U�R�X�S�����W�K�H��
difference was significant (P <0.01). Compared with model group, most of the 
demolition of side groups and diff erent doses of pancreatic min spindles 
group, Metformin group insulin sensitivity index were higher than model group, 
the difference was significant (* P <0.01, ** P <0.05). Compared with the 
split side, Yimin spindles each dose group, Metformin group were  
significantly increased insulin sensitivity index, the difference was 
significant ( �Þ P <0.01). With low - dose group Yimin spindles, middle and high -
dose group Yimin spindles group, Metformin group increased insulin 
sensitivity index was no significant diff erence (P> 0.05).  
 
 
 
 
Table 5 Phase I trials in each group on insulin, glucagon, insulin 
sensitivity index of  
 

Group  n Insulin (uIU / 
L)  

glucagon (ng / L)  insulin 
sensitivity 

index  



Normal group  10  21.56±3.72  272.6±53.4  - 4.02±0.24  

vehicle  9  34.31±4.24  542.7±82.7  - 5.56±0.19  

Cordyceps 
group  

10  26.37±2.64*  384.4±62.5*  - 5.03±0.32**  

Xiere Tongfu 
Group  

10  25.84±3.68*  423.5±54.1*  - 5.24±0.37  

Activating 
blood group  

10  27.81±3.27*  469.1±61.8*  - 5.17±0.28  

Huoxue Xiere 
Tongfu Group  

9 26.34±4.25*  427.1±51.7*  - 5.01±0.36**  

Yimin 
spindles with 
low - dose 
group  

10  26.37±3.29*  405.4±41.8*  - 4.56±0.39* �¤ 

Yimin ingot 
dose group  

10  23.29±2.68* �¤�x 310.3±48.6* �¤�x - 4.37±0.34* �¤ 

Yimin spindle 
high - dose 
group  

9 22.31±3.16* �x 291.8±45.1* �¤�x - 4.33±0.29* �¤ 

Metformin 
group  

9 20.38±3.19* �¤�x 302.4±42.1* �¤�x - 4.25±0.28* �¤ 

 
Note:  
* Compared with model group was significantly (P <0.01) differences, ** 
Compared with model group were statistically (P <0.05) differences. �Þ 
compared with the demolition of side was significant (P < 0.01) differences. �x��
Yimin with low - dose group was significantly spindles (P <0.01) differences.  
 
To sum up, select the middle - dose group Yimin second phase of test ingots.  
2.4 Phase II trials in each group of rat liver cell membrane insulin 
receptors, sk eletal muscle glucose transporter 4 gene expression in Table 6  
 
 
vehicle group is higher than the number of liver - cell receptor in normal 
group, the difference was significant (P <0.01). High and low affinity 
binding site affinity constant compared with t he normal group was no 
significant difference (P> 0.05). Compared with model group, sensitive and 
pancreas spindle - cell receptor in liver is higher than the number of model 
group, the difference was significant (* P <0.01). Compared with model group, 
Metfo rmin group of liver - cell receptor number is higher than the model group 
(* P <0.01, ** P <0.05). With the Metformin group, Yimin number of spindles 
in liver cell receptors are similar, no significant difference (P> 0.05), 
model group, Metformin group, Yimi n ingot group of high and low affinity 
binding site affinity constant was no significant difference between (P> 
0.05).  
vehicle group of skeletal muscle glucose transporter 4 gene expression in 
both normal group, the difference was significant (P <0.01). C ompared with 
model group, pancreas Min spindles group, Metformin group of skeletal muscle 



glucose transporter 4 gene expression were higher than model group, the 
difference was significant (* P <0.01). Metformin group, pancreas sensitive 
glucose transporte r in skeletal muscle spindle group 4 gene expression was no 
significant difference (P> 0.05).  
 
Table 6 in each group of rat liver cell membrane insulin receptor and 
skeletal muscle glucose transporter 4 gene expression (± S)  
 

Group  n 

Liver cell membrane insulin receptor  GLUT4 
expression  

(Average 
optical 

density)  
 

K1 mol/L  

(×10 - 9 )  

K2 mol/L  

(×10 - 8 )  

R1 mol/mg  

(×10 - 1 2 )  

R2 mol/mg   

(×10 - 1 2 )  

Normal  20  13.54±4.78  14.68±5.76  0.26±0.13  3.35±1.38  0.57±0.04  

vehicle 
group  

18  12.25±3.62  13.04±4.13  3.14±1.27  5.11±2.14  0.27±0.02  

Metformin 
group  

19  13.24±3.28  12.35±5.02  5.57±1.54*  6.44±2.38**  0.49±0.05*  

Min 
pancreatic 

ingot 
Group  

18  13.45±3.67  13.24±4.95  6.24±1.38*  6.69±2.13*  0.46±0.04*  

 

 
 
Note: K: The average affinity constant (mol / L); R: the number of receptors 
per mg of membrane protein (mol / mg). * Compared with model group was 
significantly (P <0.01) differences, ** Compared with model group were 
statistically (P <0.05) differences.  
 
2.5 pancreas stained  
 
Pathology observed that the diabetic rat pa ncreas compared with normal rat 
pancreas, colors, pale gray, easy adhesion with other organizations, 
organizations thinning. H2E staining observed under the microscope the number 
of visible islets significantly reduced, the remaining islets into a 
contract ion - like reduction in the number of islet cells, high - powered 
microscope, islet cell shrinkage, cytoplasm decreased, showing degenerative 
changes. Immunohistochemical staining of normal rat pancreatic islets can be 
seen as round or oval - shaped cell cluster �V�����V�L�]�H�V�����D�Q�G����- cell is located in 
the central islet, nuclear round, rich in cytoplasm. Strong expression of 
insulin, but can be seen in model group significantly reduced the density of 
�L�V�O�H�W�V���������F�H�O�O�V���V�L�J�Q�L�I�L�F�D�Q�W�O�\���U�H�G�X�F�H�G�����3�������������������0�H�W�I�R�U�P�L�Q���J�U�R�X�S���D�Q�G���<imin 
�V�S�L�Q�G�O�H���J�U�R�X�S���Z�H�U�H���V�L�J�Q�L�I�L�F�D�Q�W�O�\���O�R�Z�H�U���W�K�H���G�H�Q�V�L�W�\���R�I���Y�L�V�L�E�O�H���L�V�O�H�W�V���������F�H�O�O�V��
more than the model group compared with the normal group, but significantly 
reduced (P <0.01). Min spindles compared with the pancreas, Metformin group 
�R�I����- cell counts have  also been significantly reduced (P <0.01).  
 
 
 
 
 
 



 
�7�D�E�O�H�������W�K�H���L�P�S�D�F�W���R�I���L�V�O�H�W�������F�H�O�O���Q�X�P�E�H�U�����“���6���� 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note:  
* Compared with normal group was significant (P <0.01) difference, �����F�R�P�S�D�U�H�G��
with model group was significant (P <0.01) difference. �x���<�L�P�L�Q���V�S�L�Q�G�O�H�V���J�U�R�X�S��
was significant (P <0.01) differences.  
 
3 Discussion  

 
Type 2 diabetes and insulin resistance has attracted a lot of the close 
relationship between researchers attention [15 - 17], studies have confirmed 
that diabetes is a major risk factor for metabolic syndrome [18], taking 
insulin - sensitizing age nt can reduce the incidence of diabetes [19] , while 
the traditional Chinese medicine treatment of type 2 diabetes, insulin 
resistance is still at the initial stage.  

 
Type 2 diabetes treatments in order to diet + exercise + oral hypoglycemic 
agents, and /  or insulin therapy. The emphasis on the application of insulin -
sensitizing agent, still does not change the insulin resistance of type 2 
diabetes risks. This is the main reason is that to choose from pancreatic 
insulin - sensitizing agents and the types of less clinical efficacy are not 
completely satisfied. The long - term use Western insulin sensitizer, but also 
can lead to failure of insulin. Meanwhile, the drug's side effects and 
medical expenses for patients very big impact.  

 
Chinese study found that app lication of tiaogan Xiehuo dialectical method, 
spleen phlegm blood circulation method, Qi Yin blood circulation, blood 
circulation heat Yiqiyangyin France can be significantly improved insulin 
resistance in type 2 diabetes. Biotech drugs towards clinical c enter at long -
term clinical observations, IR more common in those who spit silt each knot, 
obesity is an important trigger of type 2 diabetes cause Jinian lingering is 
the clinical characteristics of type 2 diabetes, thus becoming the breeding 
ground for " phlegm", "deposition" the pathological basis. Deposition of Yin 
Xie, easy gas - barrier machine, Ikuhisa of heat, made "hot silt each knot" of 
the card. Insulin resistance against the "hot silt each knot," and with 
"Diabetes" inherent "Qi and Yin Deficiency"  sick machine, this study of 
diabetic rats to study the objects, to the ancient through the side of the CD 
Cheng Qi Tang Peach made Yimin spindles, through the split - side research to 
determine the best set of square ingots Yimin compatibility, by comparing  
different doses to determine the best dose of Yimin spindles, confirming 

Group  n Number / field (HE stain 
× 400 times)  

Normal  20 58.20±15.30  

Model group  18  35.50±13.51 * �x  

Metformin 
group  

19 42.17±12.06 * ���x  

Yimin  ingot 
Group  

18 45.58±15.06 * ��  



Yimin spindles in diabetic rats has good hypoglycemic effect. The 
hypoglycemic mechanism of studies have shown that improving insulin 
resistance is one of the important links.  

 
At p resent, animal models of type 2 diabetes, mainly of food - induced rat 
model of drug increases, namely, low - dose streptozotocin - islet cells caused 
mild damage and high - calorie feed, feeding, and spontaneous model of insulin 
resistance, such as the db / db, o b / ob, T - KK, KKAY, NZO mice, Obese Zucker, 
Goto - Kakizaki (GK), SHR / N - cp, OLETF rats and so on, but the latter more to 
come from abroad, animal prices expensive, feeding conditions are higher, and 
the current domestic use less. In this study, using low - dose STZ method of 
increasing the height of the heat fed to copy of type 2 diabetic rat model, 
basically in line with the clinical features, such as animals, symptoms 
polydipsia, food, polyuria, weight loss; check with high blood glucose, 
impaired glucose t olerance , hyperinsulinemia, and decreased insulin 
sensitivity. The course of treatment of diabetes, controlling blood sugar 
levels is the primary goal of treatment, sustained high blood sugar would 
bring disaster to the body tissues, organs and cells. Ins ulin resistance 
(insulin resistance, IR), and Ins secretion defects of type 2 diabetes 
pathogenesis and characteristics of the two basic aspects. IR is mainly due 
to receptor and post - receptor defect, namely Ins and insulin receptor (InsR) 
a combination of  ability and post - receptor effects are reduced, Ins - mediated 
muscle and adipose tissue glucose uptake lower the ability of the liver to 
increase glucose production , eventually leading to high blood sugar produced. 
Sustained high glucose stimulation InsR d ecline in the number, affinity 
reduced, increased IR. At the same time lead to "glucose toxicity", increase 
the secretion defect Ins. Insulin receptor sub - high - affinity and low affinity 
receptors, the latter more than the number of the former, and insulin binding 
capacity, the role of sustained receptor activity to better reflect the 
strength and reserve capacity, K value reflects the affinity of insulin 
receptors, their value is smaller, indicating that binding of insulin 
receptor and greater. R value refl ects the insulin receptor binding capacity, 
its value is greater, indicating that the more the number of receptors.  

 
The experiments showed that trypsin can significantly improve the sensitivity 
in diabetic rats ingot, "more than three a little" symptoms,  lowering blood 
glucose in diabetic rats, reducing glycosylated serum protein, improve 
glucose tolerance and improve dyslipidemia. Light microscopy also showed that 
Yimin spindles can be significantly improved pathological changes of 
pancreatic tissue, inc �U�H�D�V�L�Q�J���W�K�H���Q�X�P�E�H�U���R�I���L�V�O�H�W����- cell. Of its hypoglycemic 
effect is roughly the same medicine Metformin. At the same time, Yimin 
spindles can increase the number of insulin receptors in diabetic rats and 
improve their insulin sensitivity, so that part of the  insulin receptor to 
reduce resistance, so that skeletal muscle glucose transporter 4 gene 
expression increased, suggesting that spindles and increase insulin 
sensitivity by the pancreas The number of bodies to promote skeletal muscle 
glucose transporter 4  gene expression, thereby improving insulin sensitivity, 
is its treatment of type 2 diabetes, one of the mechanisms. Tip of the drug 
metformin mechanism and increase the number of insulin receptor and reducing 
insulin resistance and other effects. However,  the exact mechanisms as well 
as guidance on the clinical value remains to be done further study.  
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