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HISTORICAL BACKGROUND

In 1674, Thomas Willis, the famous British
physician who identified glycosuria as a
sign of diabetes, was the first to address
the natural history of comorbid depression
and diabetes when he wrote that diabetes
was caused by “sadness or long sorrow
and other depressions.”
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HISTORICAL BACKGROUND

“Diabetes is a disease which often shows itself in
families in which insanity prevails: whether one disease
predisposes in any way to the other or not, or whether
they are independent outcomes of a common neurosis,
they are certainly found to run side by side, or
alternately with one another more often than can be

accounted for by accidental coincidence or sequence”.

“Diabetes Is a disease which often shows itself in families
where insanity prevails”
Henry Maudsley “Pathology of the mind” 1899
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Blood-sugar in Dementia Pracor.

HYPERGLYCAMIA IN MENTAL DISORDERS.

BY DR. F. H. KOOY.

(Psychiatrische. Neurologische Kliniek, Groningen, Holland.)
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It is a well-known .. 245
Blood-sugar in Mania.

We have but little information about the amount of blood-sugar in
mania, as the illness is doubtless rare. Schultze and Knauer examined
six cases, Raimann four, and Heidema three cases. My material, as
regards true mania, is also rather poor, but the Spanish influenza has
furnished the hospital with so many psychoses, of which several showed
typical maniacal symptoms, that a discussion may be justified. Schultze
and Knauer found no glycosuria in their cases except occasionally, when
the patients were recalcitrant or excited. In accordance Raimann found
2 high assimilation-power in mania. Heidema, however, found a rather
high amount in "his three cases: 1'13, 1'28, and 160 per mille before
breakfast.



HISTORICAL BACKGROUND
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ORIGINAL ARTICLES

BLOOD ANALYSIS AND SUGAR TOLERANCE TESTS IN
- MENTAL DISEASE

_ By THOMAS M. BARRET.T, M.D.
The average of all the findings for both disease classes gives the
following : . |
Mg, per cent o
Nonprotein Uric  Creati-
nitrogen Uresa angl ?uae Si'l[%gar
Manic depressive psychosis........ 33.4 13. 2. .
Dementias PrecoX .ovvev.orerinsnas 33.8 16.2 2.3 1.4 114
Total aVErage ...............s 33.6 149 2.3 - 1.4 112
™ The average of intolerance toward an abnormally [arge ghicoss

meal shown by our manic depressive cases may be compared with

the average intolerance shown by our dementia precox cases in the
following figures :

Fasting lsthour 2ndhour 3rd hour

ﬁ Manic depressive psychosis.......... 111 ].j; _ 1%:';’ ll{dé
“\,\ Dementia Precox .oeeeeeeoeroeeeeees 109
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HISTORICAL BACKGROUND

THE CARBOHYDRATE TOLERANCE OF MENTALLY DISTURBED SOLDIERS *

H. FREEMAN, M.D., E. H. RODNICK, Pa.D., D. SHAKOW, Pu.D., anp THELMA LEBEAUX, M.A**

As part of a broad investigation of the physiological dure the patients were usually composed, no test being
processes of military neuropsychiatric subjects a study  made on an unwilling or unduly excited subject.

TABLE 1

Exton-ROSE GLuCOSE TOLERANCE TEST

MEAN VALUES OF DIAGNOSTIC GROUPS

Blood sugar
Diagnosis No.
Fasting | 30 min. | 60 min.
g, g, meg. -
All Psychoses. ........| 66 83.8 [ 117.4 | 129.7
Schizophrenia. ... ... 38| 82,4 118.8 | 126.7

Paranoid Schizo-
phrenia......... 7 84.4 | 132.0 | 118.0

Non-Schizophrenia . .| 28 | 84.5 | 115.6 | 134.2
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Mood and Psychotic Disorders and
Type 2 Diabetes. A Metabolic Triad

| HISTORICAL BACKGROUND

Table 1. Are patients with mood and psychotic disorders at higher risk for type 2

diabetes? Pre-DSM-IIIl investigations (adapted from reference 45)

Study (reference) N Diagnostic method |Results
Kooy, 1919 (39) 40 mood disorder PG Hyperglycemia in melancholia,
10 DP catatonia
20 controls
Raphael et al, 1921 (92) 7 controks OGTT Hyperglycermia in DE MDI (subjects
29 DP excluded for obesity)
MO
7D
Lorenz, 1922 (93) 107 inpatients OGTT Hyperghrceria in catatonia,
depressed MDI
Kasanin, 1926 (94) 40 inpatients OGTT Hyperghycerma in 22/40 (55%)
Bowman et al, 1929 (90) 295 inpatients FPG =75 mmol/L Diabetes: 14% inpatients,
41 controls 0% controls
McCowan et al, 1931 (95) 85 psychotic OGTT Hyperghrcermia in mania,
12 controls melancholia
Tod, 1934 (96) 36 inpatients OGTT Hyperghrcarmia in mania,

melancholia and stupor

Whitehorm, 1934 (91)

951 "excited” inpatients

FPG =8.75 mmelL

13% diabetes (age; chronicrty)

Diethelm, 1936 (97)

26 patients

OGTT

Hyperghrcermia dunng acute iliness,
especially anxety

Tod, 1937 (98)

28 inpatients

OGTT

Hyperghecermia in patients reduced
by hypnotics

Braceland et al, 1946 (99)

29 schizophrenia
25 controls

2h insulin (0.1 Ulkg)

Greater insulin resistance in
schizophrenia

ﬁ C Freeman, 1946 (100)
|

95 soldiers, psychosis,
20 controls

2h insulin (0.1 Ulkg)

Greater insulin resistance n

schizophrenia, MDI

Lotpots e




Origins
RO1 DK069265 from the National Institute

of Diabetes and Digestive and Kidney
Diseases

Diabetes Iin neuropsychiatric disorders
FEP (20% Affective)
AD
MDD
Controls
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Oral Glucose Tolerance Test
Oral Glucose Tolerance Test

Glucose
Insulin
140 mg/dl —— Glucagon

No food or

drink 8 to 12
hours prior L d
to test _ H Fasting =
L 60-110 mg/dl
Drink glucose Blood is tested
two hours later ﬁ
High glucose level = potential diabetes = ‘i 75-gram oral glucose
2ADAM. Glucose Taken
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Metabolic profile of antipsychotic-naive
individuals with non-affective psychosis

Ernlior Fermiocos-Caue, Myned Boogttio, Thomos Doandr, Hirsco. Cosged, S0l Paroloda,
Arucona keticia, Ennc Exmalps, Comi

el Garcia-Riss SOl Erian Kekpatrich

Table 2 Metabolic measures in newly diagnosed, antipsychotic-naive individuals with non-affective psychosis and the

control group

Psychosis group (n=50 Control group (n=50) Statistics P
Fasting glucose
mmol/l, mean {s.d) 4 55 {064) 4 .45 {0.38) t=-1.015 0313
g/ dl, mean (5.d) 83 (12.1) B4 (59
2.4 (38) 1=0.4644 0574
Glucose Tolerance Test 25 0.2 T T
134.5 (32.1) t=1.014 0242
120 8§13 (28.7) =1.0n4 0313
100 1.40 (0.56) t=0.50% 04612
o 80
8 4.49 (1.068) t=5.148 < 00N
S 60 82(19.3
O 40 . Glucose Tolerance in Psychosis
20 -
0 | 140
120
Psychosis Control = o 100 -
g 80
@ 2-Hour Glucose B Fasting Glucose o S 60
il 40
20
0
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Psychosis, IL-6>0 Psychosis, IL-6=0

‘ O Fasting Glucose M 2-Hour Glucose
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Brain, Behavior, and Immunity 28 (2013) 49-53
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Brain, Behavior, and Immunity E

journal homepage: www.elsevier.com/flocate/ybrbi

Short Communication

Abnormal glucose tolerance, white blood cell count, and telomere length
in newly diagnosed, antidepressant-naive patients with depression

Clemente Garcia-Rizo*, Emilio Fernandez-Egea" , Brian ]. Miller ¢, Cristina Oliveira®, Azucena Justicia®,
Jeffrey K. Griffith ®, Christopher M. Heaphy ®, Miguel Bernardo®", Brian Kirkpatrick"
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Depression Comitral
[M=15]) [M=Jl) 200
Memn age (years) 307 4100 e EY p=_%
Gender: 1 Male G iy o= 535
4 living in catchment ar=a 200 GEG p=378 -, 1501
Miezn B 234441 MTa28 p=_T66 %
Memn number of cigarettes day 992127 H2s83 p=_219 s
Cortizal (pgidl) 19288l 2ilabd p=.11 [
Memn fasting gluase (mgidl) 84944112 LEEY ] p= A3 i
tmpaired fasting ghimse4 k] 0 p = L2 =
Memn 2 h glucoss (meg/dl) 12504679 Bafis 206 p=.10M
Imipaired ghiaose tolerana] 20 4 p =125 0 7
dighetesi
Meom telomere content® B794 76 W22 143 p=10H
bemn White Blood Gell conmt 64413 71218 p=_182 0 -
(10f Ly
Mean lymphooy e cunt(10%L) 2.1 £ 06 25207 p= 1028

Dapraasion Coriral
Diagnaostic

Fig 1. Mean 2h ghooss load (ZHG) (mgidL) (Ermor Bar: £2 Sandard Ermor)
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Discussion paper

“Is bipolar disorder an endocrine condition?”
Glucose abnormalities in bipolar disorder

Bipolar Controls P
Disorder (N=7) (n=50) value
Age (years) 29.4[8.9] 28.9[5.4] .804
1501
Gender (%Male) 86% 66% 413
Socioeconomic Status* (N=6/49) 5.5[3.2] 6.7[2.1] .236
Cortisol (ug/dL)** (N=7/49) 18.8[7.2] 19.1[5.2] .906 -
o
ik
Cigaretes per day*** (N=6/50) 11.2[12.5] 6.1[1.6] .648 % 100
Body Mass Index 23.4[8.0] 23.7[3.1] .396 ﬁ
Fasting Insulin (mU/L)**** 10.8[5.9] 8.9[4.0] .295 ;
(N=6/48) £
]
Fasting Glucose(mg/dL) 92.6[17.4] 85.5[6.5] 275 E
E
Impaired Fasting Glucose % 29 2 .037
2 Hour Insulin (mU/L) 48.5[24.8] 26.5[39.4] 157
2 Hour Glucose (mg/dL) 145.9[16.9] 84.8[27.8] <.001
Impaired Glucose Tolerance % 86 4 <.001
-

Diagnosis
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Serious mental disorders present an increased 2HG independently of confounders
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Disbetologia (1992) 35: 505-601

Review

Type 2 (non-insuli dent) diabetes mellitus:

lhe thrifty phenotype hy]mthesns*

C.N.Hales' and D.J. P. Barker*

f l Hospital, Cambridge, and
cof S

*MRC iology Unit, Us

cncral Hospital, UK

Tises in pls insuli ion were those most like-
Iy to develop diabetes, U the relatively small

cerning the aetiology of Type 2 .
diabetes mellitus. The concept underlying our hypothesis
is that poor fetal and early post-natal nutrition imposes
i itional thrift ing indivi
ual. We propos that one of the major long-term conse-

numbers of subjects who could be studied in those days
meant that this finding could only be taken as suggestive
rather than definitive.

Whilst this work was in p fproin-

quences of
ment of the endocrine pancreas and a greatly mmas:d
susceptibility to thedevelopment of Type 2 diabetes. Inthe
first section we outline our research which has led to this
hypothesis. We will then review the relevant literature.
Finally we show that the hypothesis suggests a reinter-

sulin [4], the later i in plasma
[5. 6] and of its elevation in the plasnm of Type 2 diabetic
subjects [7-9] raised & question concerning the specificity
of insulin measurements in plasma. It was apparent from
early days that proinsulin cross-reacted strongly in many
insulin mdiommmnassays. A potential solution to the

pretation of some findings and an ion of others
which are a present not easy to understand.
Insulin deficiency in Type 2 dinbetes

The controversy concerning the relative roles of insulin
deficiency and insulin resistance in Type 2 diabetes con-

tech-

iquesi flabelled antibodit im-
mnnummm-nunc” assays. These wcrc developed in a va-
one of ou he

i il
yem [11}14] leading to what wasleml:d an-indirect two

h
the advent of bmengmecred human proinsulin [16], \hm

tinues Despite the carly ion that

[1) many studies over the years have failed to-control ade-
guacely for the influence of obesy. Another diffculy

this assay pm insulin butrather
the sum of the p: he path-
waynfcnnvmmn to mwhn [17]. This finding led to lh= in-
evitable n that a significant amount of the proin-
sulin-like ialin plasma was it rather than

with the i on of plasma i

that sustained hyperglycaemin could have
effects on insulin secretion.
In the 196()5 one of us (CNH) auemplcd to determine

intact. Further wnrk thu time explnmng lhc monaclonal
antibody

o resolve the complex mixture of in-

her subjects with a norm:

lin-li inplasma [19].

tion but a delayed return of glucose to the f;
tration after oral glucose (a condition similar to but not
identical with that now defined as “impaired glucose
tolerance™) had poor insulin secretion early in a glucose
tolerance test [2]. Subjects thus identificd were studied
again 5 years later to determine their tendency to dete-
riorate to diabetes [3]. Obese subjects in this group
showed the greatest deterioration of glucose tolerance [3).
Tt was concluded that obese subjects with defective initial

* Based upon the Banting Lecture given by C.N. Hale o the 272

The new assays were applied to the re-investigation of
plasma insulin
Type 2 diabetes [20, 21]. The main conclusions to emerge
from these studies were: (i) the major proinsulin-like
molecule in the plasma of many Type 2 diabetic subjects
was the 32-33 split form. (The assays produced do not dis-
criminate between des 31, 32, des 32 and 32-33 split proin-
sulin orberwzen des 64, 65 des 63 or 6566 split proinsulin
[19]itisp that des 31,
32 or des 64, 65 are the main products in plasma but for
simplicity the term 32-33 split is used here.), (if) the total

Annual Meeting of the E: Study of Dia-
betes in Dublin on 11 September 1991,

in plasma from
Type 2 diabetic subjects was one to twa-thirds of the total

Professor
David
Barker
CBE FRS

Low birth weight is correlated with cardiovascular disease, diabetes and
hypertension in middle age
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The thrifty phenotype hypothesis

C Nicholas Hales* and David J P Barker?®

*Department of Clinical Biochemistry, University of Cambridge, Addenbrooke’s Hospital,
Cambridge, UK and "MRC Environmental Epidemiology Unit, Southampton General Hospital,
Sowuthampton, UK

Developmental
Origins of
Health and
Disease
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Risk factors of lllnesses

THE GREAT FANMINE

WITNESSING . SURVIVING . REMEMBERING
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Hungry in the womb: What are the consequences? Lessons from the Dutch
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Low birth weight and risk of affective disorders and selected medical
illness in offspring at high and low risk for depression
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Effect of In Utero and Early-Life Conditions
on Adult Health and Disease

Peter D. Gluckman, M.D., [.5c., Mark A. Hanson, D.Phil., Cyrus Cooper, M.,
and Kent L. Tharnburg, Ph.D.
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Exposure to obstetric complications and subsequent

develu?ment of bipolar disorder : Systematic review
Jan Scoft, Yvonne McHelll, Jonathan Cavanagh, Mary Cannon and Robin Murray
BJF 2008, 189:3-11

Access the most recent version at DOI: 10.1 192/bjp.bp.105.010579

Reviews and Overviews

Obstetric Complications and Schizophrenia:
Historical and Meta-Analytic Review

Mary Cannon, M., Ph.D, ﬂbi“"'ﬂ': This pap] —
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Lifetime risk of developing schizophrenia (%)
B
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Environmental risk factors

Birth and obstetric complications
History of infection at 60%b Lifetime risk

Place and season of birth
Parental loss before the age of 7

Physical and psychological
abuse

Cannabis abuse during
adolescence

30 -

20

10 -
Monocygotic  Dicygotic Children Siblings Parents Grandchildren General
twins twins population
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Editorial comment

The thrifty psychiatric phenotype

Van Ockenburg and colleapnes (1) assessed the society, those changes will lead to the development
correlation between adverse life events and physio- of T2DM and CVD. Later, epidemiological studies
logical status in a large population-hased cohort, have shown that not only prenatal, but also post-
as psychosocial stress might correlate with adverse natal factors can modify the early programming,
health outcomes. Although diverse methodological setting up the present concept of “developmental
aspects were clinically considered (for instance, nnglmnt heal[handdneaﬁe 1DUIIaD}1’}

Thrifty Phenotype Population

Major Depression

Bipolar Disorder
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Thrifty psychiatric phenotype schema

Nutrient-plenty enviroment

Metabolic disturbances

|

Epigenetic Modifications

Abnormal maternal fetal interaction:
* Suboptimal maternal nutrition

eInfections .
*Placenta dysfunction o’%, Severe Mental lliness Diagnose
*Stress

- \eva Psychantrca scamdinayvica

Fditorial comsewni

The thrifty psychiatric phenotype Young patients are metabolically evaluated

at early-stage due to the onset of SMI.
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THE GLOBAL BURDEN OF DISEASE:

GENERATING EVIDENCE,
GUIDING POLICY

INETITUTE FOR HEALTH METRICE AND EVALUATION UNIVERSTY OF WASHINGTON
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Schizophrenia Research

journal homepage: www.alseviar.com/locate/schros

Increasing mortality gap for patients diagnosed with schizophrenia over the last
three decades — A Danish nationwide study from 1980 1o 2010 Natural Causes of

Death in Schizophrenia
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Resumen

Existen alteraciones glicidicas antes del inicio de tratamiento farmacologico
en algunos pacientes.

El uso de psicofarmacos agrava esta estado metabdlico de riesgo.

Los factores de estrés durante el embarazo y parto condicionan por un lado
incremento de la patologia cardiovascular y de manera paralela aumentan el
riesgo de patologia mental.

Es posible que en algunos pacientes, este modelo justifiqgue su
envejecimiento precoz y elevada morbi-mortalidad .
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Muchas gracias por la atencion

cgarcia3@clinic.ub.es
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