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Complication of diabetes

Acute complications Chronic complications
*Diabetic ketoacidosis *Diabetic retinopathy
*Hyperglycemic hyperosmolar state * Diabetic nephropathy
*Hypoglycemia * Diabetic neuropathy
*Diabetic coma * Macrovascular disease
*Infection * Diabetic foot

* Dementia

* Depression
*Phobic disorders
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Psychiatric characteristics of type 1 diabetic patients

HbA 1c<8% HbA1c>8% Pvalue
n 51 515 —
Sex(M/F) 32/19 24/27 NS
Age(years) 43 + 12 (20-68) 43+ 15 (18-72) NS
Duration of diabetes 17 + 10 (2-42) 19 + 11 (2-47) NS
HbA1c 7.1+£0.6 (5.5-7.8) 91+£12(812 0.0001
Number of SMBG/day 3.4+1.9(0-10) 26+ 1.9(0-6) 0.03
Fear questionnaire
Agorphobia 5.3+ 7(0-30) 7.7+£7.7(0-32) 0.04
Fear of blood and injury 8.1+ 5.7 (0-24) 10.9+ 7.8 (0-28) 0.02
Social phobia 8.0+ 7.1(0-30) 7.8+ 6.2(0-24) NS
Total score 24.1 + 18 (0-72) 31.8+ 17 (2-72) 0.03
Main target phobia 1.3+ 26 (0-8) 2.6+ 3.3(0-8) 0.01
Anxiety-depression 9.4+ 7.8(0-32) 15.1 £ 10.3 (0-44) 0.002
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Berlin et a., Diabetes Care 20: 176 — 178, 1997 (modified)
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Dataare mean = SD (range) or n

Fear questionnaire

Agorphobia

1. Travelling alone or by bus

2. Walking alone in busy streets
3. Going into crowded shops

4. Going aone far from home
5. Large open spaces

Fear of blood and injury
1. Injections or minor surgery

2. Hospitals

3. Sight of blood

4. Thought of injury or illness
5. Going to the dentist

Social Phobia

1. Eating or drinking with other people
2. Being watched or stared at

3. Talking to people in authority

4. being criticized

5. Speaking or acting to an audience

Anxiety-depression

1. Feeling miserable or depressed

2. Feeling irritable or angry

3. Feeling tense or panicky

4. Upsetting thoughts coming into your mind

5. Feeling you or your surroundings are
strange or unreal
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Figure 1 Prevalence of obesity by categories of PTSD in the total
sample and stratified by sex. Data weighted to account for complex
sampling frame and to represent national US adult population.

**P < 0.05. PTSD, post-traumatic stress disorder.

Pagoto SL, et a., Obesity, 20:200-205, 2012
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Depression Prevalence (%)
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Diagostic Interview  Self-report Scale
(n=17) (n=11)
Assessment Method
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Fig. 1. The levels of adiponectin and resistin in participants
with major depressive disorder (MDD) and healthy controls.

Lehto SM, et d., Acta Psychiatr Scnd, 121: 209-215, 2009
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Fig. 1 Analysis of variance with age as a covariate revealed signif-
icantly higher visceral fat content with MDD (df = 1; F = 8.4;
P = 0.005). The factor BPD (df = 1; F = 0.03; P = 0.86) and the
interaction term BPD *MDD (df = 1; F = 0.65; P = 0.42) were not
significant. CG control group, MDD major depressive disorder, BPD
borderline personality disorder

Greggersen W, et a., Eur Arch Psychiatr Clin Neurosci,
261: 551-557, 2011



Endocannabinoids
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Endocannabinoid systems
participate in
* learning and memory
anxiety
depression
addiction

* pain
neuroprotection

appetite and feeding behavior

Molecular structures of

endocannabinoids
Major endocannabinoids
'—\/—\/\/t:/\/"“ — Q/(/““
Anandamide 2-Arachidonoylglycerol (2-AG)

Other possible endocannabinoids

/\/?\#NOH = ;'ﬁ/\/OH
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Dihomo-gdinolenoyl ethanolamide Docosaletraenoyl ethanolamide

chqoﬁ/"“ E=c

Noladin ether Virodhamine
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N-Arachidonoyldopamine

Kano et al., Physiol Rev 89, 309-380, 2009.
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Cannabinoid Transmission in the Basolateral Amygdala
Modulates Fear Memory Formation via Functional Inputs
to the Prelimbic Cortex

Huibing Tan, Nicole M. Lauzon, Stephanie F. Bishop, Ning Chi, Melanie Bechard, and Steven R. Laviolette
Department of Anatomy and Cell Biology, The Schulich School of Medicine and Dentistry, University of Western Ontario, London, Ontario N6A 5C1,
Canada

The Journal of Neuroscience, 31, 5300-5312 (2011)  Cannabinoids Potentiate Emotional Learning Plasticity in
Neurons of the Medial Prefrontal Cortex through Basolateral
Amygdala Inputs
The endogenous cannabinoid Steven R. Laviolette' and Anthony A. Grace'>*

Departments of 'Neuroscience, *Psychiatry, and *Psychology, University of Pittsbargh, Pittsburgh, Pennsylvania 15260

system controls extinction of r
aversive memories

Giovanni Marsicano vz, Carsten T. Wofjaki v, Shahnaz C. Azad:s,
Tiziana Bisogno||, Gerhard Rammesz:, Maria Grazia Cascio|,
Heike Hermann“, Jianrong Tang 7, Clementine Hofmann9 #,
Walter Zieglgansberger, Vincenzo Di Marzo|| & Beat Lutz*

* Molecular Genetics of Behaviour, + Neuronal Plasticity/Mouse Behaviour and i —_ 4 ==

t Neuro pharmacology Group, Max Planck Institute of Psychiatry, Kraepelinstrasse *E |7K J‘ ﬁ Q |'7 x " j"a (7’ é ;I\ 'l‘k 'I B @J

2-10, 80804 Munich, Germany —_ — p N - >
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Jmiversity, Marchioministrasse 15, 81377 Mumnich, Germany Ab,‘ N = =

|| Endocannabinoid Research Group, Institute of Biomolecular Chemistry, CNR, 5’ L/ c L \ %) n] ﬁb Ii h\ % K b *Lé o
Via Campi Flegrei 34, 80078 Pozzuoli (Napoli), Italy

Y Institute of Mammakan Genetics, GSF National Research Center for

Environment and Health, Ingolstadter Landstrasse 1, 85764 Neuherberg-Munich,
Germany

The Journal of Neuroscience, 26, 6458-6468 (2006)
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Nature, 418, 530-534 (2002)
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FEASY: ICR RiEMETVX (6 BE)

BEHATTERER: 1 BEFEEIZRNVRZAN,. TD 5 EMSEXRIH (0.45 mA) &
1 #fE. 9 #iEfR T 30 @5 X TERMEMHFZ LT (training session), 2 BEIZYV X%
BUBHEHFTELZEEBICAN,. ERRIBZEATICRHREICKYERINLGT(H
]ﬁr?’é‘ 6 7 fEBIELT: (test session), CHFLKATHRFHDEISEHEIZLL TR RIEEI R
'Eo\ EEF{EL/T:O

(Day1: Training session)

**p < 0.01 vs. vehicle-vehicle mice

50 A #p < 0.01 vs. vehicle-WIN-55,212-2 mice
BEXRIE (0.45 mA) 1 sec x
30 times (interval 9 sec) ok
<mm EVES 40 -

24 h

\4

30 -
(Day 2: Test session) 20 A
I Hit
10 I I I T I :
o 1]

——r vehicle WIN-55,212-2 vehicle WIN-55,212-2
YIRADTER 6 HREEEL. (1 mg/kg, i.p.) (1 mg/kg, i.p.)

® (3 mg/kg, s.c.)

% of freeze
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STZ ZRMERBETILO/ER : ¥EFRFE X STZ (200 mg/kg) ZEAIEIRNIRETHETHERLI-, STZ 5% 2 ARAEEL.
MFEEA 400 mg/dL UL LEDEDEFERFELT=, T-. BE CTHAIV I UBEERERRICERS LY O RAE B ELT-,

*p < 0.05, **p < 0.01 vs. vehicle-treated non-diabetic mice
#p < 0.05 vs. respective vehicle-treated mice

50 - 50
*
40 - # T I 40
[0) T ()
B 30 - 330
o o
S 20 A 520
R x
10 - 10
L1
vehicle WIN-55,212-2 vehicle WIN-55,212-2 0
(2 mg/kg, i.p.) (2 mg/kg, i.p.)
non-diabetes diabetes

" **

-|- #
T
vehicle AM 251 vehicle AM 251
(3 mg/kg, s.c.) (3 mg/kg, s.c.)

non-diabetes diabetes
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**p < 0.01 vs. non-diabetic mice

Amygdala CBl SN — CB2 : DGL-a _—
GAPDH GAPDH GAPDH
150 + % 150 = 150 =
T *%
T
?3100- = 100 + F " = 100 1 T
= = =
S 50 7 5 9501 ‘5 50 +
X X S
0 - 0 - 0
non-diabetes diabetes non-diabetes diabetes non-diabetes diabetes
GAPDH wm aam GAPDH sy s GAPDH
150 = 150 = 150 =
o ¥ o T T o T T
S 100 ¥ = 100 5 100
S S &
0 0 - 0 -
non-diabetes diabetes non-diabetes diabetes non-diabetes diabetes

DGL-a (diacylglycerol lipase-a) :
ANEMESH > FE /4 R 2-arachidonoyl glycerol (2-AG) D& R B¥%
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(Day1: Training session) (Day 2: Test session)
| ; y 24 h
L § S

. PE LT Se—
BRI (0.45 mA) 1 sec x 30 NIJADTEZ6NEHERL. 9 H
times (interval 9 sec) TEIOFRmREZAET %

*** < 0.001 vs. vehicle-treated non-diabetic mice
15 = #p < 0.05 vs. respective vehicle-treated mice
<Injection site> *kk

2 0
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Basolateral amygd da (BrA) #
1
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vehicle AM 251 vehicle AM 251
(50 ng/side) (50 ng/side)

non-diabetes diabetes

% of freeze
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> Streptozotocin (STZ) FRERBIVRIZEITHZEMHECE
DXt T AN AFE/AFDOEE
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