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PubMed v
Advanced

Format Abstract »

Diabetes Care 1992 Oct 15(10) 1413-22
Stress and diabetes mellitus.

Surwit RS, Schneider MS, Feinglos MN

+ Author information

Abstract American .

Stress is a potential contributor to chronic hyperglycemia in diabetes. St A Diabetes D b

Energy mobilization is a primary result of the fight or flight response. Str -Association, ]-a etes pectrum
elevated blood glucose levels. Although this is of adaptive importance in o
absolute lack of insulin, stress-induced increases in glucose cannot be n

hormones may be abnormal in diabetes. However, evidence characteriz

some retrospective human studies have suggested that stress can preci

various kinds can precipitate-—-or prevent--various experimental models ¢
hyperglycemia, hypoglycemia, or have no affect at all on glycemic status

to the presence of autonomic neuropathy, common in type | diabetes. In

Il diabetes. Although human studies on the role of stress in the onset an« Home
supports the notion that stress reliably produces hyperglycemia in this fo R Browse Info
autonomic contributions to the pathophysiology of this condition in both

linn Americans has diabetes
Your help is their first hope. i

Reprints/re
Submit use Advertj

Diabetes Spectrum 2005 Apr; 18(2): 121-
127 .https://doi.org/10.2337/diaspect.18.2.121
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Impaired glucose tolerance (IGT)

PANCREAS

Insulin Resistance




Dietary components
@ i Dietary fibers, general
diets, and infant diets.
4

Diseases ﬁ{ﬁ%

Diabetes, obesity, cancer, o 24
cardiovascular diseases, -
IBD, atherosclerosis, etc.

0

Effects on the
Host
Altered gut Changes in
microbiome metabolism,
Changes in insulin resistance,
Bacte!'ioides, production of
Firmicutes, short chain fatty
Clostridium, acids, production
Bifidobacteriaceae,

of vitamins, etc.
etc.

Gut Microbiota

G.Blandino, R.Inturri, F.Lazzara, et al. Impact of gut microbiota on diabetes mellitus[J]. Diabetes & Metabolism. 42(2016): 303-315



- Obesity
- Pre-Diabetes
- Early stage Type 2 Diabetes
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Low-Grade Systemic Inflammation

AT g Pt EGGG'
- Cancer Genistein
Hypertension

Type 2 diabetes
Insulin resistance

Low-grade systemic inflammation

/ N

) \
S ~ @\
C IO 4
Pancreas o Tm é
e Adipose tissue Muscle

Live!
T Infiltration of inflammtory cells l
| litis T TNF-c,, ROS and RNS
NELINe TTNF o Cardiovascular
T TLR-2, TLR-4 disease

/ T DAMP metabolic
Meta-inflammasome (AGE, FFA, OxLDL) W

&

Leptin Resistin IL-6 TNF-a
MCP-1 Adiponectin IL-1p

Local inflammation IL-1B3, TNF-o
ROS, RNS Phosphorilation F
atty liver
TLR-1 NF-xB IRS-2 and AKT
/ Y disease
Claudication l
and death of Reduction of
i GLUT-2 and |
e ks GLUT-4 ] brtr S, Daidzein, EGCG,
| o T Geistein, Hesperetin,
v el W Luteolin, Naringin,

Hyperglycaemia

Adipocitary . =
insulin A = 3 Quercetin
resistance ¥ — L
1 Insulin production AGE/RAGE 0 bes I ty R
Chronic low-grade
Systemic inflammation

insulin

NF-xB resitance p S
l / @ Monocyle ¥k Macrophage f ;} Adipocyte  *_ Blood vessel

LGSI

results from laboratory studies as well as clinical investigations
have proved that diabetes is in fact an inflammatory disease [1-2]

[1] M. Y. Donath and S. E. Shoelson, “Type 2 diabetes as an inflammatory disease,” Nature Reviews Immunology, vol. 11,

no. 2, pp. 98-107, 2011.
[2] W. Xie and L. Du, “Diabetes is an inflammatory disease: evidence from traditional Chinese medicines,” Diabetes,

Obesity and Metabolism, vol. 13, no. 4, pp. 289-301, 2011.
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N15SNHULINIIUALNITLEAITULIUY ¢ Seeledeaa (ﬁll)

waad , 1nd (Astragalus)

ATTWANINENAY § 1115980 11997

- Astragalus polysaccharide (APS) iinanslasiedugan (Insulin Sensitizer)

[1]
- Improve Insulin Secretion by Regulating Pancreatic B-Cell Metabolism [2]

- Clinical META Analysis: Astragalus may be beneficial as an adjuvant
therapy in the treatment of type 2 diabetes [3]

[1] Liu, Min, et al. "Astragalus polysaccharide improves insulin sensitivity in KKAy mice: regulation of PKB/GLUT4 signaling in skeletal muscle.” Journal of
ethnopharmacology 127.1 (2010): 32-37.

[2] Lee, Dahae, et al. "Identification and isolation of active compounds from Astragalus membranaceus that improve insulin secretion by regulating pancreatic 3-cell
metabolism." Biomolecules 9.10 (2019): 618.

[3] Tian, Huiping, et al. "The effect of Astragalus as an adjuvant treatment in type 2 diabetes mellitus: A (preliminary) meta-analysis.” Journal of ethnopharmacology 191
(2016): 206-215.
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waandau (Coptis chinensis)
avsdnry - Berberine

- improved cognitive performance, lowered
hyperglycemia, oxidative stress, and choline
esterase activity in diabetic rats [1]

[1] P Bhutada, Y Mundhada, K Bansod, S Tawari, S Patil, P Dixit, et al. Protection of cholinergic and antioxidant system contributes to the effect of berberine ameliorating memory
dysfunction in rat model of streptozotocin-induced diabetes. Behav Brain Res, 220 (2011), pp. 30-41



n1gsnENUINIIUAEn1s ) TS useY ¢ srasiau (FL)

waandau (Coptis chinensis)

ATTWAMNNENAY § TuFau TuTu TuRe
av9dnry - Berberine

¥
AMP-activated protein kinase (AMPK) activator 1)
¥

Activation of AMPK is well known to
increase insulin sensitivity and regulate
mitochondrial function [2]

[1] Yin, Jun, Jianping Ye, and Weiping Jia. "Effects and mechanisms of berberine in diabetes treatment.” Acta Pharmaceutica Sinica B 2.4 (2012): 327-334.

[2] BB Kahn, T Alquier, D Carling, DG Hardie. AMP-activated protein kinase: ancient energy gauge provides clues to modern understanding of metabolism. Cell Metab,
1 (2005), pp. 15-25.



n1gsnENUINIIUAEn1s ) TS useY ¢ srasiau (FL)

waandau (Coptis chinensis)

av9dnry - Berberine

in vitro study using hepatocytes (HepG2 cell
line) Berberine was shown to stimulate glucose

consumption in an insulin-independent manner,
and the activity was similar to that of metformin

[1]

[1]1J Yin, R Hu, M Chen, J Tang, F Li, Y Yang, et al. Effects of berberine on glucose metabolism in vitro. Metabolism, 51 (2002), pp. 1439-1443.



n19snENUINIUAEns ) TS usaY ¢ seassan (V)

waandau (Coptis chinensis)
avednry - Berberine

- administration of berberine (0.5 g t.i.d.) at
the beginning of each meals was able to
reduce fasting blood glucose (FBG) and
postprandial blood glucose (PBG) In
patients with newly-diagnosed type 2
diabetes [1]

[1]1J Yin, H Xing, J YeEfficacy of berberine in patients with type 2 diabetes mellitus Metabolism, 57 (2008), pp. 712-717.

[2] BB Kahn, T Alquier, D Carling, DG Hardie. AMP-activated protein kinase: ancient energy gauge provides clues to modern understanding of metabolism. Cell Metab,
1 (2005), pp. 15-25.



n19snENUINIUAEns ) TS usaY ¢ seassan (V)

waavdau (Coptis chinensis)

avednry - Berberine

- Safe and effective in the treatment
of patients with T2DM ...,

- In short-term clinical trials. no significant changes

of plasma alanine aminotransferase (ALT) and
creatinine were observed. 5]

[1]J. Yao, W. Kong, and J. Jiang, “Learning from berberine: treating chronic diseases through multiple targets,” Science China Life Science, 2013

[2] M. Zhang and L. Chen, “Berberine in type 2 diabetes therapy: a new perspective for an old antidiarrheal drug,” Acta Pharmaceutica Sinica B, vol. 2, no. 4, pp. 379-386,, 2012.

[3] H. Dong, N. Wang, L. Zhao, and F. Lu, “Berberine in the treatment of type 2 diabetes mellitus: a systemic review and meta-analysis,” Evidence-Based Complementary and
Alternative Medicine, vol. 2012

[4] H. Zhang, J. Wei, R. Xue et al., “Berberine lowers blood glucose in type 2 diabetes mellitus patients through increasing insulin receptor expression,” Metabolism, vol. 59, no. 2, pp.
285-292, 2010.

[5] Yin, Jun, Jianping Ye, and Weiping Jia. "Effects and mechanisms of berberine in diabetes treatment." Acta Pharmaceutica Sinica B 2.4 (2012): 327-334.
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- Type 1 Diabetes
- Type 2 Diabetes
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N155NHUUINIIUAENIT VIAITULIU & TEHZNTD (ﬁ)

Tanawianu \ duenadu (Panacis Quinquefolii Radix)

ATSNWARNINYIAU & 111597 111598U

Research : Panacis Quinquefolii Radix used in patients with type II diabetes

-increase insulin production
-reduce pancreatic cell death
-improve postprandial blood glucose mellitus[1]

[1] Wu, Z. P, Luo, J. Z., and Luo, L. (2007). American ginseng modulates pancreatic beta cell activities. Chin. Med. 2 (1), 11.
doi:10.1186/1749-8546-2-11



N155NHUUINIIUAENIT VIAITULIU & TEHZNTD (ﬁ)

Tanawianu \ duenadu (Panacis Quinquefolii Radix)

ATSNWARNINYIAU & 111597 111598U

dvsdrag : Saponins - Ginsenosides

\ Protopanaxdiol (PDG) and Protopanaxatriol (PTG)
types of ginsenosides

can prevent and treat obesity, fatty liver and
hypertriglyceridemia in mice fed with high-fat diet [1]

[1] Liu, J. P, Li, P. Y., Li, Y. J., and Lu, D. (2010). “Study on saponins in Panax ginseng fruit,” in 2010 Proceedings of shihuida Cup 10th national
young pharmaceutical workers’ latest scientific research achievements exchange meeting, (Chinese Pharmaceutical Association) 6, 318-323.



N155NHUUINIIUAENIT VIAITULIU & TEHZNTD (ﬁ)

Tanawianu \ duenadu (Panacis Quinquefolii Radix)

- Arginine
- cinnamic acid
mm) - ferulic acid
- other bioactive substances

.

in the mice with type II diabetes

- insulin - blood glucose,

- slvcogen - triglyceride,

- %{)I;L 5 - total cholesterol
- LDL

[*] Yoo, K. M., Lee, C., Lo, Y. M., and Moon, B. K. (2012). The hypoglycemic effects of American red ginseng (Panax
quinquefolius L.) on a diabetic mouse model. J. Food Sci. 77 (7-9), H147-H152. doi:10.1111/j.1750-3841.2012.02748.x
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N19SNHULINIINAIINIF I TAISUEIRUY ¢ SeaiRay (#)

deud \ aud \ 29@n (Panax Notoginseng)

ATTWAUNNLIAU ILNNNITINALILUADR FAILADAAS

davsdnry - Dencichine

[1] Yin, Jun, Jianping Ye, and Weiping Jia. "Effects and mechanisms of berberine in diabetes treatment.” Acta Pharmaceutica Sinica B 2.4 (2012): 327-334.

[2] BB Kahn, T Alquier, D Carling, DG Hardie. AMP-activated protein kinase: ancient energy gauge provides clues to modern understanding of metabolism. Cell Metab,
1 (2005), pp. 15-25.




N155NHUUINIIUAENITIIAITULIU & SEHSIADN (F@)
\daud \ 91ud \ 2%@n (Panax Notoginseng)

N «sdrdry @ Dencichine

Effects on collagen-induced platelet aggregation were
Investigated using a platelet aggregometer, while the plasma
coagulation times (prothrombin time, activated partial
thromboplastin time and thrombin time) were determined using a
blood coagulation analyzer. The data was corroborated with ex
vivo platelet aggregation and in vivo rat bleeding time.

\ 4

Raw and steamed Panax notoginseng significantly inhibit
platelet aggregation and plasma coagulation.

[1] Lau, Aik-Jiang, et al. "Antiplatelet and anticoagulant effects of Panax notoginseng: comparison of raw and steamed Panax notoginseng with Panax ginseng and Panax
qguinquefolium.” Journal of ethnopharmacology 125.3 (2009): 380-386.



A195NHNLINNIUAENITIEFITUEITUY ¢ seasidan (#)
\faud \ 91ud \ 2%@n (Panax Notoginseng)

Antiplatelet and anticoagulant
effects PT : prothrombin time

100 1 OPTERAPTTETT

APTT : activated partial
100 - ) prothrombin time
= 90
S g L
g8 70 l; TT : thrombin time
‘s 60
22 5! : =
® c
e = 40 4
&3 30- ?
k|
o

[1] Lau, Aik-Jiang, et al. "Antiplatelet and anticoagulant effects of Panax notoginseng: comparison of raw and steamed Panax notoginseng with Panax ginseng and Panax
qguinquefolium.” Journal of ethnopharmacology 125.3 (2009): 380-386.



UIINMNAFRN LUNITSNAHIULUINANUAANNIS LEAITLENAY
- Improving insulin resistance

There were 43 newly diagnosed type 2 diabetic patients enrolled in this study, who did
not use any antidiabetic drugs before. They were randomly assigned into TCM and
placebo groups, administrated with TCM and placebo, respectively. Glucose disposal
rate, fasting plasma glucose, postprandial plasma glucose, glycated hemoglobin, and
other metabolic components were assessed at baseline and end point. Glucose disposal
rate increased from 5.12 + 2.20 t0 6.37 + 3.51 mg kg=' min~—' in the TCM group, ANCOVA
analysis showed that glucose disposal rate in the TCM group was significantly improved
as compared to that in the placebo group (P < 0.05). Other metabolic related
components such as fasting plasma glucose, postprandial plasma glucose, glycated
hemoglobin, systolic blood pressure, diastolic blood pressure, body mass index, retinol
binding protein 4 were improved in TCM group, but no statistical differences was
detected between the two groups. No severe side effect was found in TCM group. TCM
can ameliorate insulin resistance in type 2 diabetes and it is safe and effective in newly
diagnosed diabetic patients.

*Chao, Menglel, et al. "Improving insulin resistance with traditional Chinese medicine in type 2 diabetic
patients." Endocrine 36.2 (2009): 268-274.



UIENARUN LUNITSNHIULLINIIUAYNS L AT ULNY
Meta-analysis

Evidence and potential mechanisms of traditional Chinese medicine for the treatment of type 2
diabetes: A systematic review and meta-analysis.

= Author information

1 Department of Endocrinology, Guang'anmen Hospital, China Academy of Chinese Medical Sciences, Beijing, China.
2 Department of Neurology, Xuanwu Hospital, Capital Medical University, Beijing, China.

Abstract
Traditional Chinese medicine (TCM) has recorded knowledge of diabetes for over 2000 years. Because a considerable number of TCM

studies exhibit design defects, such as limited intervention duration, small sample sizes and inconsistent efficacy evaluations, the role of TCM
in the treatment of diabetes cannot be fully elucidated. In this review, we evaluate randomized controlled trials of prediabetes, diabetes and
diabetic complications published in the past decade. We found that TCM could significantly improve glucose control and clinical indices in
patients with diabetes and effectively delay the progression of diabetes. We also summarize potential pharmacological mechanisms
underlying the efficacy of TCM medication/herbs and their active ingredients for treating diabetes. More rigorously designed experiments and
long-term evaluation of TCM for diabetes will allow for more effective diabetes management.

© 2019 John Wiley & Sons Ltd.

KEYWORDS: diabetes; diabetic complications; pharmacological mechanisms; prediabetes; randomized controlled trials; traditional Chinese medicine

Tian, Jiaxing, et al. "Evidence and potential mechanisms of traditional Chinese medicine for the treatment of type 2
diabetes: A systematic review and meta-analysis." Diabetes, Obesity and Metabolism 21.8 (2019): 1801-1816.
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L chMP l cGMP i I:AMP CAMP l cAMP

1. Yao-chi W., Huan-gan W. Research progress of acupuncture and moxibustion in treating diabetes mellitus. Journal of
Acupuncture and Tuina Science, . (2005). 3(6), 50-54. doi:10.1007/bf02851674

2. Wang Xin, Wang Hongcai, Tian Dequan, et al. Acupuncture Therapy Prevents the Decrease of the Content of cAMP and
cGMP of the Sciatic Nerve in the Diabetic Rat. Acupuncture Research 25.1 (2000): 34-37

3. Anders Tengholm, Erik Gylfe. cAMP signalling in insulin and glucagon secretion. Diabetes, obesity and metabolism, 2017
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