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Summary. A case of coexisting l ipoatrophy,  hyper- 
lipemia, insulin-resistant diabetes mellitus and hepato- 
splenomegaly (fat ty liver and early cirrhosis, as shown by  
biopsy) is described. Invest igat ions a t tempt ing  to explain 
the pathogenesis of these disturbances are presented. 
F rom the urine of the pat ient  both  the insulin antagoniz- 
ing (Louis' factor) and lipid mobilizing substance (Chal- 
reefs' factor) were extracted.  Inject ion of these extracts  
obtained from the pa t ien t ' s  urine induced 1) insulin re- 
sistance, 2) hyperl ipemia and 3) fa t ty  infil tration of the 
liver in mice. The pathogenetie hypothesis  t ha t  humorM 
factors cause a constant  increase in lipolysis and therefore 
prevent  tr iglyceride storage in the adipocytes is dis- 
cussed. 

Etude sur la pathogdnie du diab~te lipoatrophique: un 
eas d'absence systdmique congdnitale de tissu adipeux assoeide 
d u n  diab~te sucrg insulino-rdsistant et dune  h@atospldno- 
mdgalie 

Rdsumd. Les auteurs d6crivent un cas de l ipoatrophie,  
d 'hyperlip6mie, de diabgte sucrd insulino-r6sistant et 
d 'h@ato-spldnomdgMie (foie gras et ddbut de cirrhose 
hdpatique, comme le montre  la biopsie). Les investiga- 
tions pour tenter  d 'expliquer  la pathogdnie de ces troubles 
sont rapport4es. La substance antagonisant  l ' insuline 
(facteur Louis) ainsi que la substance mobil isant  les 
lipides (facteur Chalmers) out 6t6 extrai tes de l 'ur ine de 
la patiente.  En injectant  ees extrai ts  obtenus des urines 
de la pat iente,  on a provoqu6 exp6rimentalement chez la 
souris 1) une insulino-rdsistance, 2) une hyperlipdmie et 

3) une infil tration graisseuse du foie. L 'hypoth6se de 
facteurs humoraux provoquant  l ' augmentat ion constante 
de la lipolyse et par  consdquent empgchant le stockage 
des triglyedrides darts les adipoeytes est diseut6e en rant  
que mdcanisme pathogdnique dans le diabgte l ipoatro- 
phique. 

Untersuchungen 4~ber die Pathogenese des lipoatrophi- 
schen Diabetes: ein Fall yon kongenitalem, systematischem 
Schwund des Fettgewebes mit insulinresistentem Diabetes 
mellitus und Hepatosplenomegalie 

Zusammenfassung. Es wird fiber einen Fal l  yon Lipo- 
atrophic,  verbunden mit  I-Iyperlip/~mie insulinresistentem 
Diabetes melli tus und Hepatosplenomegalie (bioptisch: 
Fe t t leber  mi t  beginnender Cirrhose) berichtet .  Untersu- 
chungen zur AufM/irung der 1)athogenese dieser Stbrungen 
werden vorgelegt. Aus dem I-Iarn der Pa t ien t in  wurden 
sowohl die Insulin-antagonistische (Louis Faktor )  wie auch 
die l ipidmobilisierende Substanz (ChMmers l~aktor) ex- 
t rahier t .  Injekt ionen dieser Ex t r ak te  aus dem I-Iarn der 
Patientin fiihrten bei M/iusen i) zu Insulinresistenz, 
2) zu Hyperlip/imie und 3) zur Fettinfiltration der Leber. 
Die pathogenetische Hypothese, wonach humorale Fak- 
toren eine konstante Erh6hung der Lipolyse verursachcn 
und damit die Ablagerung yon Triglyzeriden in den Adipo- 
zyten verhindern, wird diskutiert. 

Key words: t typer l ipaemia,  Lipid Mobilizing Sub- 
stance, Lipoatrophic  diabetes, Louis factor, Insulin re- 
sistance, Urinary polypeptides,  cbMmers faktor.  

The purpose  of th is  paper  is to  presen t  a case of 

l ipoa t roph ic  d iabe tes  mel l i tus  and  to  discuss the  resul ts  

of i ts  pa thophys io log iea l  inves t iga t ion .  

Clinical data 

I n  a female,  J .M. ,  born  in 1953 (case record  No. 

405/12961/67), a progress ive loss of adipose  t issue has 

been observed  since the  age of 18 months .  I n i t i a l l y  i t  

was res t r i c ted  to  the  subcu taneous  t issue of the  calves, 

palms,  checks and  but tocks .  B y  the  age of 2 years  the  

whole subcutaneous  adipose  t issue was a l r eady  mark -  

ed ly  a t rophied .  Po lyd ips i a  was observed  f rom the  age 

of 4 years .  I n  1967, when the  p a t i e n t  was 14 years  old, 

d iabetes  mel l i tus  and  h e p a t o m e g a l y  were recognized.  

A t  th is  t ime  t r e a t m e n t  wi th  100 u. of insulin da i ly  was 

s t a r t e d  bu t  this  d id  no t  influence s ignif icant ly  the  

average  da i ly  g lycaemia  and  glueosuria .  No fur ther  

increase in b o d y  weight  was not iced.  The p a t i e n t ' s  

f ami ly  h i s to ry  revea led  t h a t  her  m a t e r n a l  grea t -uncle  

suffered f rom m a t u r i t y  onset  d iabe tes  mel l i tus ,  b u t  

five sibl ings are hea l thy .  

Clinical examination. Heigh t  - -  152 era, weight  - -  

41 kg, B P  - -  130/80 m m  I ig .  Skin dry ,  a t roph ic  and  

flaccid. Numerous  x a n t h o m a t a  on bo th  elbows and  on 

the  poster ior ,  upper  areas  of the  thighs.  Subcu taneous  

adipose t issue m a r k e d l y  a t rophied .  The  absence of 

adipose  t issue set in relief the  muscles and  subcutaneous  

veins. I n  the  pubic  area  the  hair  was scan ty  wi th  a 

d i s t r ibu t ion  of the  female type .  The l iver  was g rea t ly  
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enlarged (to the transverse umbilical line) and hard. 

The spleen protruded 3 em from the costal margin. 

Routine laboratory investigations are presented in 

Table 1. 

Liver biopsy disclosed extensive vacuolar degenera- 

tion of cell nuclei, fa t ty  degeneration of the cytoplasm 

and dilatation and fibrosis of the portal spaces, which 

suggested early cirrhosis. Peripheral blood vessels: no 

changes were observed by funduseopy. Capillaroseopie, 
oseillometrie, photoplethysmographie, polarographie 

and reangiographie studies of the arterioles and 

capillaries revealed functional abnormalities. Electro- 

myography;  slight changes suggesting a discrete invol- 

vement  of the peripheral motor neurons. This finding 

confirmed the clinical diagnosis of diabetic neuropathy. 

The histochemieal investigations of the skeletal muscle 

biopsy specimens gave normal results. The muscle 

fibres were of normal size (up to 40 ~ in diameter) 

without any evident structural changes and the 

arrangement of fibres in bundles was normal. The 

serum level of ereatine phosphokinase was 0.05 u. [9]. 
Glinical metabolic investigations. The standard diet 

administered during the studies contained 400 g of 

carbohydrates, 80 g of protein and 60 g of fat  (Table 2). 

Fig. 1. a) The silhouette of the patient, b) The face with lipoatrophy, e) The outlines of the veins and muscles on the 
surface of t~he calves are dislAxmtly visible; they are not covered by adipose tissue 
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Ca rbohydra t e  metabol i sm.  The 24-hour blood 

glucose (11) measurement s  dur ing  t r e a t m e n t  wi th  

crys ta l l ine  insul in - -  48 u. in the  morning ,  and  40 u. 

in the  a f t e r n o o n - - W e r e :  - -  7 h - -  232, 10 h - -  236, 12h 

- -  280, 15 h - -  300, 18 h - -  240, 22 h - -  296, 0 h - -  264, 

3 h - -  256 rag%.  The b lood glucose af ter  i .v .  ad- 

min i s t r a t ion  of 1.00 g of sod ium t o l b u t a m i d e  was as 

follows: fasting -- 304, after i0 min -- 324, 20 min -- 

198, 30 rain -- 290, 45 rain -- 318, 60 rain -- 304 rag%. 

Blood glucose and free fatty acid levels (20) after 

intravenous insulin administration were: 

Blood 

Time glucose F F A  in 

in r ag% ~Eq/1 

F a s t i n g  206 700 

30 rain af te r  100 u. of insulin i .v .  234 760 

60 min  180 760 

Af te r  60 min  a r e p e a t e d  dose of 100 u. of insulin 

was admin i s t e r ed  i .v .  

90 min  148 648 

120 min 134 353 

Blood glucose level, F F A  and  insul in- l ike serum 

a c t i v i t y  (ILA) af ter  oral  admin i s t r a t i on  of 100.0 g of 

glucose were as follows: 

Time Blood  F F A  in 

glucose ~Eq/1 

in m g %  

F a s t i n g  330 1330 

30 rain 380 1330 

60 min  346 1000 

90 min  426 1000 

120 min  336 660 

180 min  362 800 

I L A  n o r m a l  

~u/ml  va lues  

750 310:j:140 

610 4 3 0 ~ 1 3 0  

850 3 3 0 ~ 1 6 0  

I L A  was de t e rmined  in serum d i lu ted  1 : 15 in our 

own modif ica t ion  [29, 30] of the  m e t h o d  of Bal l -Merr i l l  

[2]. 

L ip id  me tabo l i sm.  Blood l ip ids :  t o t a l  l ipids [10, 

10a] - -  2000 m g % ,  phosphol ip ids  [7] - -  248 r a g % ,  

cholesterol  [22] - -  340 r ag%,  t r ig lycer ides  [10] - -  

1309 m g % .  The serum l ipoly t ic  a c t i v i t y  [19, 19a] a f te r  

admin i s t r a t i on  of hepa r in  (25 mg) was 24 u. (normal  

va lue  up  to 25 u.). E lec t rophore t i c  sepa ra t ion  of se rum 

l ipoprote ins  (26) ; a lpha  l ipoprote ins  - -  7 .1% (normal  

values  2 7 - - 3 3 % ) ;  be ta  l ipoprote ins  - -  67.2% (normal  

values  5 0 - - 6 0 % ) ,  " t a i l "  (chylomierons)  25,7% (normal  

values 13- -17%) .  

Protein metabolism. Serum: paper electrophoresis 

(21) -- total proteins -- 6.0 g%, albumins -- 48.2%, 

globulins alpha I -- 2.6% globulins alpha 2 -- 7.0%, 

globulins beta -- 17.6%, globulins gamma -- 24.6%. 

Chromatographic analysis of the urine (28) revealed 

the presence of glyeine, alanine, glutamine, leucine and 

histidine. These aminoacids were present in the urine 

in amounts considerably exceeding normal ones. 

Therapy. Effects of different  types  of t r e a t m e n t  are 

shown in Table  2. 

Table 1. Results of routine laboratory examinations 

Blood 
ESI% -- 42/65 mm 
Blood cell count -- normal 
Bilirubin -- 1.9 rag% 

Urea -- 16 mg~o 
Uric acid -- 1.5 rag% 
Prothrombin index --  85 ~o 

SeTU~'b 
Sodium -- 139.1 mEq/1 
Potassium - -  4.1 mEq/1 
Calcium - -  4.2 mEq/l 
Phosphorus -- 2.1 mEq/l 

Iron -- 74 ~o 
Enzymes 

Aminotransferase-aspartic -- 54 u. 
Aminotransferase-alanine -- 86 u. 
Aldolase (10) --  38.5 u (normal < 3.8 u) 
Phosphatase alk. -- 5.6 Bodansky u. 
Phosphatase acid -- 1.2 u. 

Urine 
Daily volume --  1.5 --  3.5 1 
24 h glucosuria --  100--250 g 
Ketonur ia  -- 0 

Albuminuria  --  O 
Urobilinogen --  @ 
Addis test - -  normal 
GFI~ --  90 ml/min 
Tubular  reabs. --  97.6% 
Cultures --  no bacteria  
17-KS/24h (3, 3a) --  4.8 mg 
17-OHCS/24 h (27) --  3.4 mg 

Functional tests 
BSP retention, 45 rain --  35~ 
B M R  - -  -]- 35% 
131 I thyroid  uptake,  6 h -- 11% 
131 I thyroid  uptake,  24 h --  18% (decreased) 

A n i m a l  e x p e r i m e n t s  

Isolation of the factor antagonistic to insulin f rom the  

ur ine according to  the  procedure  of Louis et  al. [14, 16, 

18]. The u r i n a r y  ex t r ac t  was b ioassayed  on in t ac t  mice. 

F i r s t  the  min ima l  dose of insulin causing hypoglycae-  

mic shock in mice fas t ing over  12 h was de te rmined .  

I n  the  control  group i t  r anged  f rom 0.06 to  0.15 u. of 

insulin per  animal .  The tes t  involved  admin i s t r a t i on  of 

twice the  min ima l  dose of insulin causing hypog lycaemic  

shock to  mice in jec ted  in t raper i tonea l ly ,  24 h earlier,  

wi th  i ml  of the  u r i n a r y  ex t r ac t  suspension. The ex t r ac t  

ob ta ined  f rom the  ur ine  was suspended  in Krebs  buffer 

( p K =  7.4). The p ropor t ions  were as follows: ex t r ac t  

a b t a i n e d  f rom 11 of ur ine was suspended  in 10 ml of bur- 

fer solvent .  The in jec t ion  of 1 ml of such a p r e p a r a t i o n  

p r even t ed  a decrease of g lycaemia  and  hypog lycaemic  

s y m p t o m s  af ter  insul in admin i s t r a t i on  in all  the  

t r e a t e d  mice. 

I n  cont ras t ,  in the  control  group of mice in jec ted  

wi th  1 ml of 0 .9% NaC1, hypog lyeaemic  s y m p t o m s  

af ter  insul in  in jec t ion  occurred in all an imals  (Table 3). 
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Isolation of the lipid mobilizing substance (LMS). 
LMS was isolated from the pa t ien t ' s  ur ine  1) after 48 h 

of to ta l  fast and  2) dur ing feeding with a s t andard  

diet - -  according to the method  described by  Cha]mers 

[6]. I n  each type  of exper iment  the extracts obta ined 

from 3 1 of ur ine  were suspended in  15 ml  of Krebs  

buffer and  used for biological tests on mice. The mice 

were injected with 0.9% saline 1); with the extracts 

from ur ine of 2) fasting and  3) fed hea l thy  aubjeets ;  

and from the pa t ien t ' s  ur ine  4) after 48 h of fast and  

5) dur ing feeding with a s tandard  diet. 

despite the increase in  the insul in  dosage and  while 

eat ing a high caloric diet could indicate  a defect in  the 

storage of the calorics in  the form of fat. The increase 

in  the caloric value of the diet resulted in increasing 

glueosuria, in spite of augmenta t ion  of the insul in  

dosage. This disorder became clinically noticeable when 

the pa t ien t  was 18 months  old. As in other cases the 

l ipoatrophy was no t  observed immedia te ly  after b i r th  

[25]. The pa t ien t ' s  fasting blood I LA  levels were 

slightly elevated. 30 rain after an  oral glucose load, 

however, the I LA  value was lower t han  the fasting one, 

Table 2. Observations during different types of treatment 

Treatment a 24 h 24 h Choles- ketones in Body 
glyeaemia glueosuria terol F F A  blood (21) weight 
rag% g rag% tzEq/1 rag% kg 

No insulin for 30 days 7 h -- 240 140--260 340 1330 5.1--8.1 41.0 
10 h -- 326 
12 h -- 286 
15 h -- 304 
18 h -- 260 
22 h -- 296 

0 h -- 380 
3 h -- 222 

Crystalline insulin twice 7 h -- 268 120--240 320 900 4.2 41.6 
daily. 200 u. -- 10 days 15 h -- 176 

22 h -- 264 

Crystalline insulin 240 u. 7 h -- 325 110-- 250 335 1360 6.2 42.4 
twice daily + Dexamethasone 15 h -- 240 
6 mg -- 10 days 22 h -- 228 

Crystalline insulin 240 u. twice 7 h -- 242 80--180 276 1300 5.1 42.9 
daily thyroidea sicea 0.2 mg 15 h -- 216 
twice daily -- 30 days 22 h -- 232 

Tolbutamide 1.5 g daily 7 h -- 258 64-- 210 262 1280 4.8 41.2 
-- 20 days 15 h -- 302 

22 h -- 286 

Phenformin 100 mg daily 7 h -- 246 80--160 276 1120 5.8 42.0 
- -  20 days 15 h -- 262 

22 h -- 302 

Crystalline insulin 280 u. twice 7 h -- 256 160--390 320 1180 5.4 41.8 
daily, diet: 500 g of c i t e ,  15 h -- 219 
100 g of protein and 100 g of 22 h -- 272 
fat -- 14 days 

a During all types of studies a standard diet 400 g of CHO, 80 g of protein, 60 g of fat, was fed. 

The comparisons of the blood F F A  levels and  the 

tota l  lipid contents  in the liver of mice injected with 

0.9% saline, control u r ina ry  extracts and  the LMS 

extracts obta ined from the pa t ien t ' s  ur ine  showed 

interest ing differences in  the ac t iv i ty  of tested extracts.  

The results of these experiments  are presented in  

Table 4. 

Sections of liver from mice receiving LMS from the 

pa t ien t ' s  ur ine  were s tained with Sudan  I I I  and  showed 

more numerous  lipid deposits compared with the 

controls. 

D i s c u s s i o n  

I n  this pa t ien t  the relative unresponsiveness of the 

blood glucose to marked changes in  the dai ly insul in  

dose was striking. Keeping a cons tant  body  weight 

suggesting an  abnormal  response of the pancreat ic  

islets. 

The influence of such condit ions as hyperfunct ion  

of thyroid  and  adrenal  cortex was clinically excluded. 

H a m v i  [8] observed normal  secretion of growth hor- 

mone in  a patient with l ipoatrophic diabetes. 

The results of the an imal  exper iments  with the 

u r ina ry  extracts  from the pa t ien t ' s  ur ine  confirm the 

finding of Louis et al. [15], who in  1963, obta ined  the 

insulin antagonizing extract  from the ur ine  of 4 lipo- 

atrophic diabetics, as well as from 1 pa t i en t  with 

m a t u r i t y  onset, insul in  resistant ,  diabetes mellitus. 

In jec t ion  of this extract  in  hea l thy  volunteers  and  also 

in dogs, caused t rans i to ry  decrease in glucose tolerance 

and  relat ive resistance to insulin.  The polypeptides 

found in u r ina ry  extracts as prepared by  Louis did no t  

show a ny  chemical or physiological properties of 
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A C T I t  or of g rowth  hormone  [15]. I n  l a te r  s tudies  

Louis  et  al. [17] ob ta ined  insul in an tagoniz ing  poly-  

pep t ides  f rom the  ur ine  of the  m a j o r i t y  of d iabet ics  

wi th  d iabe t ic  n e p h r o p a t h y  and  a lbuminur ia .  They  

fai led to ob ta in  such po lypep t ides  f rom the  ur ine  of 

d iabet ics  wi thou t  a lbuminur ia .  I n  o ther  s tudies  i t  was 

sugges ted  t h a t  the  presence of Louis  po lypep t ides  in the  

h u m a n  organism is r e l a t ed  to  p i t u i t a r y  funct ion  [15]. 

Louis et al. succeeded in i so la t ing  these specific poly-  

pep t idcs  f rom bovine  and  also h u m a n  p i t u i t a r y  g lands  

revea led  b y  exper iments  in mice, suggests i ts  pa tho-  

genic role and  confirms Louis '  hypothes is .  

L ipoa t roph ic  d iabe tes  includes d i s tu rbances  which 

are  ha rd  to  expla in  b y  the  biologic influences of the  

Louis '  fac tor  alone. Hence  we a t t e m p t e d  to  isola te  

the  fa t  mobi l iz ing subs tance  (LMS) of Chalmers 

[4, 5, 6, 31], t hough  Aarse th  I l l  showed the  absence of 

this  fac tor  in 1 case of l ipoa t roph ic  diabetes .  

Chalmers e l abora ted  his procedure  p r i m a r i l y  in 

order  to  ob ta in  LMS from the  ur ine  of he a l t hy  fast ing 

Table 3. Activity of the urinary factor antagonistic to insulin bioassayed on mice 

Preparat ion Nr. of 

injected animal 

Insulin dose in units per animal 

0.15 0.18 0.22 0.26 0.30 

1 ml of 1 - -  6 O O O O O 

extract  7 --  12 O O O O O 
suspension 13 --  18 O O O O O 

per 1 animal 19--24 �9 O �9 + --  
Control: 1 ml 25--30 + --  + u- + 
of 0.9% 31--36 @ + -t- + --  
saline per 1 37--42 + -[- @ @ + 
animal 43 --  48 X @ • @ + 

O --  no hypoglycaemia 
+ -- hypoglycaemic shock 
• -- death due to hypoglycaemia 

Table 4. Activity of the lipid mobilizing substance ( L M S )  estimated by changes in blood F F A  levels and liver lipid contents 
in  mice 

Groups of animals and types 
of ur inary  extracts  injected a 

:No. of Blood F F A  
animal in tzEq/1 

Injections 

before after before after 
Control group of mice 1 --  18 420•  18 416~:22 3.1 ~0.10 3.3=[=0.01 
0.9% saline p > 0.05 p > 0.05 

Control group of mice LMS -- 19--36 398•  19 458•  3.0~0.07 3.5•  
ur inary  extract ,  urine of heal thy p < 0.09 p < 0.08 
subjects after 48 h of fast b 

Control group of mice LMS -- 37--54 410•  12 390~ 18 2.9=k0.01 3.1 •  
ur inary  extract ,  urine of p > 0.05 p > 0.05 
heal thy fed subjects 

Tested group of mice LMS -- 55--72 4244-23 890~=36 3.3~=0.17 5.0•  
ur inary  extract  of pa t ien t ' s  p < 0.001 p < 0.001 
urine after 48 h of fast 

Tested group of mice LMS -- 73--90 430• 730:L28 3.5• 4.7~:0.14 
urinary extract of patient's p < 0.05 p < 0.05 
urine under standard diet b 

Liver lipid contents 
in % of liver weight 

a injected i .p.  with 0.2 ml 3 times and 0.5 ml twice, every other day,  of saline or ur inary extracts  as described in 
the  text .  

b p < 0.01 

[15]. The l a t t e r  resembled  the  po lypep t ides  found in 

t he  ur ine  of pa t i en t s  wi th  l ipoa t roph ic  d iabe tes  

mell i tus .  

Using Louis '  p rocedure  [18] the  insulin an tagoniz ing  

ex t r ac t  was ob ta ined  f rom the  ur ine  of the  case under  

discussion. Biological  a c t i v i t y  of this  ex t rac t ,  as 

subjec ts  [45]. L a t e r  he ex t ended  i t  to inves t iga te  the  

presence of LMS in the  ur ine  of pa t i en t s  wi th  var ious  

diseases [4]. Fol lowing Chalmers '  p rocedure  the  

u r i n a r y  ex t r ac t  increasing the  blood F F A  levels and  

l iver  TG in mice was ex t r ac t ed  f rom the  ur ine  of the  

case under  s tudy .  
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These biological  effects indica te  the  s t rong l ip id  

mobil iz ing proper t ies  of the  ex t rac t .  I t  is of in teres t  

t h a t  the  biological  a c t i v i t y  of LMS from the  pa t i en t ' s  

ur ine was s t r ik ing ly  high compared  wi th  ex t rac t s  

ob ta ined  f rom the  ur ine of hea l t hy  subjects  in fast ing 

condi t ions and  t h a t  th is  ac t i v i t y  d id  no t  d i sappear  

af ter  feeding, as i t  d id  in hea l t hy  subjects .  The l a t t e r  

observa t ion  confirms the  earl ier  findings of Chalmers 

concerning the  poss ibi l i ty  of isolat ing LMS from the  

ur ine  of l ipoa t rophic  diabet ics .  

In the case under study, 2 kinds of urinary extracts 

were obtained : one of them diminishing the responsive- 

ness of mice to exogenous insulin (Louis' type of 

extract), the other increasing the FFA concentration 

in b lood and  TG l iver  content  as b ioassayed on mice 

(Chahners '  t y p e  of ex t rac t ) .  

The poss ib i l i ty  of inducing the  essential  components  

of the  l ipoa t rophic  d iabetes  1) hyper l ipemia ,  2) f a t t y  

inf i l t ra t ion of the  liver, 3) insul in-resis tance - -  in 

no rma l  mice in jec ted  wi th  the  po lypep t idc -con ta in ing  

ex t rac t s  of the  pa t i en t ' s  ur ine  suggests t h a t  the  essen- 

t i a l  role in the  pathogenes is  of this  syndrome  m a y  be 

a t t r i b u t e d  to humera l  factors.  The pa thogene t ic  poly-  

pep t ides  are p robab ly  present  in the  blood and  

excre ted  in the  urine.  They  are p r o b a b l y  responsible  

for the  m a r k e d  s t imula t ion  of l ipolysis  wi th in  the  

adipose t issue of the  h u m a n  as well as of the  experi-  

men ta l  animals.  

The b iochemical  mechan i sm of these changes, the  

source and  the  chemical  character is t ics  of pa thogenic  

substances  are far  f rom being clear. Most  in teres t ing  

was the  finding of bo th  the  Louis '  and  Chalmers '  factors  

in the  inves t iga ted  ease. The separa te  appearance  of 

these factors  has a l r eady  been described.  Their  common 

appearance  has  been found  p r o b a b l y  for the  f irst  t ime.  

I t  is not  possible to de te rmine  which of t h e m  is of 

p r i m a r y  impor tance  and  wha t  the i r  m u t u a l  re la t ionship  

is. I t  is possible t h a t  eases of l ipoa t rophic  d iabetes  are 

pa thogene t i ca l ly  heterogeneous.  
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