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Summary. Genetically diabetic (db/db) and normal 
( -~ / @ ) mice were lesioned in the ventromcdial  nucleus by  
either gold thioglucose or electrocanterization. The nor- 
mal mice responded typica l ly  to either of these t reat-  
ments by  becoming hyperphagic,  obese, and by  exhibit- 
ing moderate ly  elevated plasma insulin concentrations 
coupled with near normal  blood sugar concentrations. 
I n  diabetic mice, destruction of the ventromediai  nucleus 
prevented the development of severe hyperglycemia and 
had a therapeutic  effect in those mice with established, 
but  moderate,  hyperglycemia.  I-typerphagia and rapid  
accumulation of adipose tissue continued unabated  as 
expected. Regranulat ion of the fl-cells of the endocrine 
pancreas was associated with the maintenance of blood 
sugar at  normal  concentrations. The marked improve- 
ment  of the diabetic aspects of this syndrome in mice 
lends support  to the hypothesis tha t  the pr imary  defect 
in diabetic mice may  involve a defective hypothalamns,  
par t icular ly  in the regions of the sat ie ty  centers. 

Effets de ldsions hypothalamiques chez la scurfs ggng- 
tiquement diabdtique 

t~gsumd. Le noyau mddioventral  de la rdgion hypo- 
thMamique de scurfs prdsentant  un diabgte gdndtique 
(rib/rib) et de scurfs normales (~-/-~) a 6t6 l@s6 par  Fad- 
ministrat ion d'aurothioglueose ou par  61ectrocaut6ri- 
sation. Les scurfs normales rdpondent de fagon typique 
Fun ou lautre de ces t ra i tements  en devenant  hyperpha- 
giques, obbses, et en montran~ tree ti t ivation mod6r~e de 
l'insulin@mie tout  cn gardant  des taux  de glucose sanguins 
voisins de la normMe. La destruction du noyau mgdio- 
ventral  ehez la scurfs diab6tique empSehe le ddveloppe- 
ment  d 'une hyperglyedmie s@v@re e t a  un effet thgrapeu- 
tique chcz les scurfs modgr@ment hyperglycgmiques. 
L 'hyperphagie  et l 'aceumulat ion rapide de tissu adipeux 
continuent ~ une cadence soutenue, eomme pr6vu. La  

regranulation des cellules fl du pancrgas endocrine est 
aceompagn6e de t aux  de glucose sanguin normaux. 
L'amdliorat ion pronone@e des symptomes diabdtiques 
darts ee syndrome chez la scurfs rcnforee l 'hypothbse 
suivant  laquelle le dgfaut primaire chez la scurfs diabg- 
t ique implique une insuffisanee hypothalamique,  en 
part iculier  dans la rdgion des centres de la sati6t6. 

1%lgen lT/ypothalamiscl~er L~sion bei hered~tar diabeti- 
schen M~use~ 

Zusammenfassung. Bei heredit/ir diabctischen (db/db) 
und normMen ( -~ / -y )M~usen  wurde der ventromediMe 
Kern des HIypothMamus entweder durch Goldthiogincosc- 
injektion oder durch Elektrokauterisierung zcrst6rt.  Auf 
diese Behandlung reagierten normale M/~use wie erwartet  
mit  Hyperphagie,  wurden fettsiichtig und zeigten bei 
normalen Blutzuekerkonzentrat ionen erhShte Plasma- 
insulinkonzentrationen. Bei den diabetisehen Tieren ver- 
hinderte dcr Eingriff den weitern Anstieg der Blutzucker- 
korLzentration und hat te  bei m/ilJig hyperglyk~misehen 
Tieren eine Senkung des ]31utzuckerspiegels zur Folge. 
Gleichzeitig blieb die fiir die db/db M~use charakteri-  
stische I-Iyperphagie bestehen tmd fiihrte wie bei tmbe- 
handelten db/db Tieren zur Fet tsucht .  I m  Pankreas wurde 
naeh Setzen der hypothMamischen L/isionen eine Re- 
granulation der B-Zellen beobaehtet .  Die deutliche Ver- 
besserung der diabetisehen Stoffwechsellage durch Zcr- 
st6rtmg der ventromedialen Kerne des HypothMamus 
l~i~t den Schtul3 zu, dag tier pr imate  zur lgntwicMung des 
Syndroms fiihrende Defekt diesc Strukturen des Zentral- 
ncrvensystems betrifft. 

Key-words: Heredi ta ry  diabetes, mouse, lesions, yen- 
t romedial  nucleus, sa t ie ty  center, hypothalamus,  gold 
thioglucose. 

Our  s tudies  of mice homozygous  for the  gene dia-  
betes  (db) suggest  t h a t  the  p r i m a r y  defect  m a y  lie in 
the  hypo tha l amus .  Diabe t ic  mice are hyperphag ic ,  
obese, func t iona l ly  steri le wi th  a t roph ic  gonads  and  
accessory s t ructures ,  hyper insu l inemie  [2, 3, 4] and  are 
ex t r eme ly  sensi t ive to  hea t  and  cold. The higher  t h a n  
norma l  level of c i rcula t ing insulin seems pa r t i cu l a r ly  
i m p o r t a n t  in t h e  deve lopmen t  of mouse d iabetes  be- 
cause i t  is the  ear l ies t  observable  s y m p t o m ,  occurr ing 
a t  2 weeks of age and  pers is t ing un t i l  12- -13  weeks a t  
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which t ime  i t  d rops  to  near  no rma l  levels. Hype r in -  
sulinism in these mice m a y  be a consequence of hyper -  
phagia  which s t imula tes  the  pancreas  to  secrete ex- 
cessive amount s  of insulin to  handle  the  increased  
c a rbohyd ra t e  in take .  However ,  hyper insu l inemia  oc- 
curs before hype rphag i a  in ra ts  t h a t  have  received 
lesions in the  ven t romed ia l  nuclei  (VMN) of the  hypo-  
t ha l amus  [5]. These nuclei  include the  s a t i e t y  centers  
t h a t  funct ion  to  inh ib i t  the  feeding centers  in  t he  la te-  
ra l  h y p o t h a l a m u s  [1]. A recent  s t u d y  [6] has  sugges ted  
t h a t  un inh ib i t ed  funct ioning of the  l a te ra l  hypo tha l a -  
mus  m a y  resul t  in d i rec t  neurogenic  s t imula t ion  of the  
pancreas  to  secrete insulin,  t he r e by  causing the  hyper -  
phagia .  

Recen t ly  we s tud ied  the  effects of parabios is  of nor- 
mal  wi th  d iabet ic  mice and  observed  d e a t h  of the  nor-  
mM pa r tne r  a p p a r e n t l y  b y  s t a rva t ion  wi th in  2 to  4 
weeks af te r  surgery  [_4]. Our  exp lana t ion  of th is  obser-  
va t ion  is t h a t  no rma l  and  d iabet ic  mice produce  a cir- 
cu la t ing  sa t i e ty  fac tor  to  which diabet ic  mice are una-  
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ble to respond. In  the parabiotic situation this satiety 
factor enters the circulation of the normal partner,  
acts on its functional satiety centers, and inhibits eat- 
ing drive. I f  the abnormal satiety center of diabetic 
mice could be destroyed, amelioration of the diabetes 
might ensue. This paper describes the effects of de- 
struction of the ventromedial  nucleus either by  chemi- 
cal means (gold thioglucose) or by  direct electrolytic 
lesioning in both normal and diabetic mice. 

Materials and Methods 
The diabetic mice used in these studies came from 

two independently derived stocks. In  the experiments 
involving electrolytic lesioning, inbred mice of the C 57 
BL/KsJ-db strain were used whereas in the experi- 
ments involving gold thioglucose (GTG), non-inbred 
diabetic mice from a balanced color stock (DBM) were 
used. We derived the DBM stock from offspring of a 
cross between a mouse homozygous for the misty (~,) 
coat color (C57BL/6J-m/m) and a black mouse heter- 
ozygous for the diabetes allele db (C57BL/KsHu- 
db/+). F 1 offspring heterozygous for both m and db 
were selected as the progenitors of future generations 
in which, because of the close linkage of m and db, only 
three genotypes are produced. These are fat  black mice 
homozygous for db (dbq-/dbq-), lean black mice het- 
erozygous for both db and m (q-m/dbq-), and misty 
mice homozygous for m (q-m/q-n,) in the ratio of 1:2:1. 
Thus mice heterozygous for db and m can be distin- 
guished phcnotypically from diabetics and normals and 
used as parents of the next  generation. The progression 
of the disease is similar in both these diabetic stocks 
and mice of the DBM stock were used because of their 
ready availability. The normal control mice for both 
groups came from the C 57 B L / K s J  inbred strain. 

Both normal and diabetic mice 5 - -6  weeks of age 
were injected intraperitoneally with GTG at a concen- 
trat ion of 0.8 mg/g body weight. To produce the elec- 
trolytic lesions, the head of the anesthetized mouse 
was firmly positioned in the mouse stereotaxic instru- 
ment  (Brain l~esearch Instruments,  Hopewell, New 
Jersey, USA) and a direct current of 1.5 milliamperes 
was passed for 10 seconds through the positioned elec- 
trode (a 4~ 714 epilation needle, coated with plexiglass 
except for 0.5 m m  at  the tip, Butcher Corp., Los Ange- 
les, California). We found bilateral lesions at  the follow- 
ing co-ordinates; 3.8 mm anterior to the superior cere- 
bellar ar tery (usually 0.8 mm posterior to bregma), 
0.3 ram from the midline, and 5.6 mm deep, to produce 
hyperphagia and obesity most  consistently. 

At sacrifice these lesioned mice were injected with a 
lethal dose of nembutal,  perfused with saline followed 
by  Tellyesniczky's fluid, and then the heads were re- 
moved and soaked in fixative for an additional 24 h. 
Each brain was then dissected free of the skull, refixed 
in fresh fixative overnight, and then t r immed to ob- 
tain a cross-section of the par t  containing the hypo- 
thalamus. The sections were dehydrated, embedded, 
sectioned serially at 10 ~, and stained with luxol fast  

blue and cresylechtviolet to allow visualization of the 
lesioned area. 

Blood sugar concentrations and weights were de- 
termined weekly. Plasma insulin concentrations were 
determined 8 to 10 weeks after t reatment  or at  the 
t ime of sacrifice. All observations reported here deal 
with the period up to 12 weeks after t reatment  at  which 
t ime representative mice were sacrificed for histological 
studies of the pancreases. All chemical methods and 
histological staining were carried out as previously 
described [2]. 

Results 
Gold thioglueose studies. Twenty-nine diabetic mice 

(18 males and l l  females) were treated with GTG. Of 
these, 18 (11 males and 7 females) survived. Of 30 nor- 
mal mice treated, 16 survived and became hyperphagic 
with resultant obesity. Thirteen diabetic mice of the 
DBM stock (8 males and 5 females) served as an un- 
t reated diabetic control population. Fig. 1 a compares 
the rate of weight gain in male mice of the three 
groups. Although the average weight of the t reated 
normal mice was slightly less than tha t  of either dia- 
betic group, no differences in rates of weight gain were 
observed. 
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Fig. i. Curves of weight (A) and blood sugar concentra- 
tion changes (B) with increasing age in untreated diabetic 
(0 O), GTG treated diabetic (@ @), and treated 
normal (• • mice. The diabetic mice represented 
were all males of the DBIVI stock, whereas the normal 

mice were males of the C57BL/KsJ strain 

Fig. 1 b shows the changes in blood sugar concen- 
trat ion in these same groups of male mice with ad- 
vancing age. Whereas the average normal value for 
untreated control mice (not shown) remained at about  
150 mg/100 ml during this age period, tha t  for untrea- 
ted diabetic male mice of the DBM stock increased to 
an average value approaching 400 rag/100 ml between 
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9 and 12 weeks of age. In  contrast those diabetic mice 
treated with GTG did not show nearly as rapid an in- 
crease and did not at tain an average value over 250 mg/ 
100 ml. Two mice of this t reated group of males had 
blood sugar concentrations very similar to those seen 
for the untreated diabetic control group. I f  these mice, 
which were apparent ly unresponsive to GTG are ex- 
cluded, the average blood sugar value for the GTG 
treated diabetics would not have exceeded 200 rag/ 
100 ml, a value very similar to the slight hypergly- 
cemia observed in GTG treated normal mice (Fig. 1 b). 

Plasma immunoreactive insulin at  11 and 13 weeks 
of age averaged 483 3= 93 ~U/ml for untreated diabetic 
mice (both males and females) compared with 1360 • 
1000 ~U/ml for GTG treated diabetic mice and 688 3= 
85 ~U/ml for GTG t reated normal mice. The value for 
t reated normal mice is markedly higher than  tha t  
found in normal untreated mice (71.3 3= 4.8 ~U/ml) of 
the same age. 

Eight (5 male and 3 female) GTG treated diabetic 
(db/db) mice and seven (4 male and 3 female) GTG 
treated normal ( + / + )  mice were sacrificed at  11 to 14 
weeks of age, 7 to 10 weeks after t reatment ,  for his- 
~ologieal examination of the islets of Langerhans. The 
islets of untreated diabetic mice of this age are not  
appreciably increased in number and size over normal, 
contain few fully granulated fl-eells, and are just be- 
ginning to show the degenerative changes such as loss 
of clear boundaries and penetration of dilated ducts 
which are characteristic of islets of diabetic mice 15 
weeks and older [2]. In  contrast, the islets of all t reated 
mice were not  only increased in number, but  many  
were hypertrophied. Beta cells tended to be slightly de- 
granulated although the degree varied with individuals 
and their plasma concentrations of insulin. In  general, 
the 8 GTG treated diabetics (average plasma insulin 
981 ~U/ml) had more islets of all sizes, more hyper- 
trophied islets, and more islets with a greater degree 
of fl-cell degranulation than  did the 7 t reated controls 
(average plasma insulin -~ 555 ~U/ml). I f  rated for 
indications of islet hyperfunction, using criteria such 
as islet hypertrophy,  blood vessel dilation and con- 
gestion, and/?-cell degranulation, the decreasing order 
would be: t reated db/db males, t reated + / +  males, 
t reated db/db females, and treated + / +  females. In  no 
islets were any  of the early degenerative changes seen. 

Lesioning studies. Eighty-seven normal mice 8 to 
10 weeks of age were lesioned. Of these, only 39 sur- 
vived the first 24 h and only 35 survived the first 
week. Of the survivors, only 20 developed hyperphagia 
and resultant obesity. The reasons for this high mor- 
tal i ty rate are unclear. Necropsy revealed lesions in 
approximately the same area of the hypothalamus in 
survivors and in those tha t  died. Bleeding from the 
sagittal sinus was observed in some instances but  this 
also had occurred in some of the survivors. In  contrast, 
14 of 15 lesioned diabetic mice survived and all re- 
sponded to the treatment.  The one diabetic mouse tha t  
did not survive was severely diabetic when lesioned, 

with a blood sugar concentration of 430 rag/100 ml, a 
value much higher than  the average initial blood sugar 
concentration of the other 14 survivors (Fig. 2). 
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Fig. 2. Curves showing changes in blood sugar concentra- 
tion with age in untreated diabetic female mice (0 @), 
lesioned diabetic female mice (• . • ), and lesioned 
diabetic male mice (O O ). The diabetic mice represent- 

ed were from the C 57BL/KsJ-db strain 

The rate of weight gain in the lesioned diabetic 
mice was similar to tha t  shown in Fig. 1 a for the GTG 
treated and untreated diabetics. Weight gain in the 
lesioned normal mice was in general like tha t  seen in 
GTG treated normal mice except tha t  i t  was more 
variable. Some mice with insatiable appetites reached a 
weight of over 60 g in the 10 weeks following lesioning, 
whereas others included in the hyperphagie group had 
a more moderate rate of weight gain reaching a maxi- 
m u m  of 50 g in the same period. 

The development of hyperglycemia in similarly-aged 
control diabetics compared with lesioned diabetics is 
shown in Fig. 2. The average blood sugar concentra- 
tion in control male diabetic mice rapidly increased to 
above 400 mg/100 ml, whereas in lesioned diabetic 
mice of both sexes the initial response was a decrease 
in blood sugar concentration to normal or slightly be- 
low normal levels. The average blood sugar concentra- 
tion increased in lesioned male diabetic mice to mildly 
hyperglycemic levels 7 weeks after surgery and then 
decreased to near normal average values. Lesioned dia- 
betic female mice remained euglycemie or even slightly 
hypoglycemie for the duration of the study. The blood 
sugar concentrations of the lesioned normal controls 
dropped after lesioning to an average value which was 
slightly hypoglycemie (113 mg/100 ml) in spite of the 
greatly increased food consumption of these mice. 
Moderate hypoglycemia in the lesioned normal mice 
persisted throughout the experimental period. 

Plasma insulin concentrations of the lesioned nor- 
real and diabetic mice compared with untreated con- 
trols are shown in the Table. Direct comparison of these 
data is difficult since the plasma insulin concentra- 
tions in untreated diabetic mice depend on parameters 
such as stage of disease, degree of hyperglycemia, and 
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age of the mouse [2, 3]. I n  general, plasma insulin is 
moderately elevated in the very youngest (3--4 weeks) 
diabetic mice, becomes markedly elevated with in- 
creasing blood sugar concentration and age, and then 
drops after the blood sugar concentration stabilizes 
between 400 and 500 mg/10O ml. The plasma insulin 
level in lesioned normal mice is increased to about  
double tha t  in control mice. Lesioning of male diabetic 

Table. Plasma insulin concentration in lesioned diabetic 
and normal mice 

Genotype Treatment Age a Plasma immu- 
(sex) noreactive 

insulin 

weeks ~U/ml 
~-/-t- (3) none 16--18 72.3=t=4.8 (10) b 
db/db (~) none 5-- 7 668=J=60 (8) 
db/db (9) none 5-- 7 609• (8) 
db/db (~&9) none 16--18 71.1=[=15 (10) 
~-/-{- (~&9) lesioned 16--18 142 ~13 (8) 
db/db (~) lesioned 16--18 750 ~-140 (6) 
db/db (9) lesioned 16--18 316 ~58 (5) 

a Age at time of insulin assay. 
b Figures represent average values q- standard error of 
the mean. The number of mice studied is in parenthesis. 

mice caused an increase in plasma insulin levels to 
slightly over the peak values observed in early stage 
untreated diabetic males, whereas lesioning of female 
diabetic mice caused a decrease in plasma insulin levels 
to about  �89 tha t  of untreated diabetic females. Blood 
sugar was maintained a t  normal levels in spite of this 
marked decrease in insulin concentration. I f  the plasma 
insulin concentrations of lesioned diabetics are com- 
pared with plasma insulin concentrations in similar 
aged (16--18 weeks) untreated diabetics, i t  is seen tha t  
in lesioned diabetics the plasma insulin level remains 
at  about  8 times the level seen in these older diabetic 
mice. Thus, by  this criterion the lesioned diabetic 
mouse remains indefinitely in the early stage of the 
disease. Lifespan studies have not  been undertaken 
with lesioned diabetic mice since most  of these mice 
were sacrificed for histological examination a t  18 to 
20 weeks of age. At  this t ime the mice were still gaining 
weight and appeared to be in good health. 

Microscopic examination of the brain sections of 
lesioned diabetic and normal mice revealed bilateral 
lesions about  0.4 m m  in diameter  in the ventromedial  
nuclei similar to the lesions described by  Mayer et al. 
[9]. In  most  cases the lesioned area included the region 
of the arcuate nucleus and in some cases the median 
eminence. In  all lesioned mice, a ra ther  significant 
portion of the hypothalamus was destroyed and it  is 
difficult to ascribe the effects as due solely to the 
destruction of the ventromedial  nuclei. 

Seven (4 male and 3 female) of the lesioned diabetic 
and four (2 male and 2 female) of the lesioned normal 
mice were sacrificed for histological examination of the 
islets of Langerhans. These mice were 18 to 20 weeks 
old and had been lesioned for a period of 10 to 12 weeks. 

The islets were increased in number  and size, being 
greatly enlarged in some cases, in both groups of le- 
sioned mice. There was little evidence of fl-cell degranu- 
lation in either group in spite of the fact tha t  fl-cells of 
the diabetics would have been markedly degrannlated 
at  the t ime lesioning was performed (8 to 10 weeks of 
age). A slight dilation of blood vessels, indicative of 
hypeffnnction, was observed in islets of a few of the 
lesioned diabetic and lesioned control mice. Loss of 
clear islet boundaries was noted in a few cases but  not  
proliferation or penetration of  ducts as is usually seen 
in diabetic mice of this age. 

Discussio~ 

Destruction of the VMN by  either GTG or electro- 
cauterization prevented the development of severe hy- 
perglycemia and had a therapeutic effect in those dia- 
betic mice with already established, but  moderate, 
hyperglycemia even though hyperphagia and the rapid 
accumulation of adipose tissue persisted. 

Plasma insulin concentration in GTG treated dia- 
betic mice increased to a level 3-fold higher than  tha t  
in untreated diabetic mice and plasma insulin in GTG 
treated normal mice increased to a level 9-fold higher 
than  tha t  typical of untreated normal mice. These data 
suggest tha t  destruction of the VMN with gold thio- 
glucose enhances the rate of insulin secretion in both 
normal and diabetic mice. Concomitant with the in- 
creased plasma insulin concentration, a tendency to 
hyperglycemia was observed in t reated normal mice 
which m a y  have been related to the strain of mice 
used. Hyperglycemia is not consistently found in nor- 
mal  mice of other strains t reated with gold thioglucose 
[8]. The elevated plasma insulin concentration obser- 
ved in GTG treated diabetic mice was sufficient to pre- 
vent  the development of hyperglycemia typical of 
untreated diabetic mice. Although the data presented 
here are for only 10 weeks after t reatment ,  the high 
level of plasma insulin and near normal blood sugar 
concentration persisted indefinitely, long past  the age 
when diabetic mice are characterized by  depleted in- 
sulin supplies in the pancreas, low plasma insulin con- 
centration, and hyperglycemia greater than  400 rag/ 
100 ml [2, 3]. 

Electrolytic lesioning of the VMYN of diabetic mice 
produced results similar to those in diabetics t reated 
with GTG in tha t  blood sugar concentrations decreased 
to normal and remained normal indefinitely. However, 
in contrast to GTG treated diabetic mice the plasma 
insulin concentrations in male diabetic mice lesioned 
a t  8 weeks were only slightly elevated compared with 
untreated male diabetic mice of 5 to 7 weeks of age, 
and the insulin concentrations in lesioned female mice 
were decreased to an average value about  1/2 tha t  
found in untreated diabetic female mice. Maintenance 
of normal, rather  than typically elevated, blood sugar 
concentrations in the presence of plasma insulin con- 
centrations either equal to or below tha t  normally pre- 
sent in diabetic mice suggests tha t  the same concentra- 
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tion of insulin is more effective in lesioned diabetic 
mice. 

Regranulation of fi-ce]ls of the endocrine pancreas 
was associated with the maintenance of blood sugar a t  
normal concentrations. Granulation of fl-cells ranged 
from normal to slightly degranulated and the overall 
picture was one of hypertrophied islets with no evidence 
of the degenerative changes typical of untreated older 
diabetic mice [2, 3]. A therapeutic effect of the lesion- 
ing on the disease appears to be confirmed by  the re- 
granulation of the fl-cetls of the islets of Langerhans. 

Plasma insulin was increased in normal mice with 
electrolytic lesions but  not  as much as was observed in 
GTG t reated normal mice. No tendency to hypergly- 
cemia was observed in lesioned normal mice but  in- 
stead the average blood sugar concentration (115 mg/ 
100 ml) remained slightly hypoglycemie, suggesting 
tha t  the circulating insulin was probably as effective as 
in normal mice and tha t  the increase in insulin concen- 
t rat ion was only proportional to the increased mass of 
adipose tissue. 

Destruction of the satiety centers by  either treat- 
ment  had a therapeutic effect on the subsequent devel- 
opment  of the diabetes and in many  instances shifted 
the blood sugar concentration to tha t  characteristic of 
similarly t reated controls. These data  lend support  to 
our suggestion tha t  the pr imary  defect in diabetic mice 
m a y  involve a defective hypothaldmus. Apparent ly  
lesioning caused destruction of abnormal as well as 
normal functioning portions of the VM~, thereby 
allowing the diabetic mouse to remain in a typical hy- 
perphagie state but  with few diabetic symptoms. 

However, other explanations are equally plausible. 
Destruction of the Vh~N by  either method is not spe- 
cific for the satiety centers but  Mso affects other re- 
gions. This was especially true with electrolytic lesions 
which, because of slight variations in head and brain 
size, often extended into the regions of the arcuate 
nucleus and median eminence. The destruction of the 
lat ter  would prevent  releasing factors from reaching 
the pituitary,  thereby curtailing or eliminating the 
release of most  anterior pi tui tary hormones. Since 
growth hormone decreases the act ivi ty of insulin in 
promoting glucose utilization, any  decrease in its re- 
lease would enhance the effectiveness of the available 
insulin. This ins~flln-sparing effect could be sufficiently 
large to permit  the pancreas to keep up with the higher 
than normal demand for insulin, thereby, preventing 
the typical fl-cell degranulation. The increased plasma 
insulin concentration observed in some lesioned dia- 
betic mice and all lesioned normal mice when compared 
to untreated controls m a y  result from increased insu- 
lin secretion arising from the over-activity of the yen- 

tro]ateral nuclei once the inhibitory action of the VMN 
is removed. Any increased insulin secretion produced 
by  this mechanism in diabetic mice would aid in main- 
raining blood sugar concentrations a t  normal levels 
and preclude the deterioration of the pancreatic islets. 

The differences observed in the blood sugar and 
plasma insulin concentrations in GTG treated normal 
mice and the normal mice with electrolytic lesions may  
be related to the functional states of the pituitaries. 
A functional pi tui tary is a prerequisite for the develop- 
ment  of obesity after t rea tment  with GTG [10]. In  
contrast, studies with electrolytic lesions in weanling 
rats have shown tha t  obesity is produced but  overall 
growth is impaired [5, 6, 7], implying tha t  electrolytic 
lesioning impairs anterior pi tui tary function. There- 
fore, our observation of moderate  to severe insulin re- 
sistance in GTG treated mice m a y  be a consequence of 
either normal or greater than normal output  of growth 
hormone, while the lack of insulin resistance in electro- 
lytically lesioned mice may  reflect their diminished 
output  of growth hormone. 

i 
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