
872 Speeialia EXPERIENTIA 2917 

to  13 mg/100 ml.  The upper  l imi t  of normal  levels has 
general ly been around 20 mg/100 ml  a l though there  have  
been  wide ranges repor ted.  

McCRAcKEN a repor ted  2 s t anda rd  devia t ions  above the  
means  as 44 mg/100 ml;  ALFORI) 2 found 10% of his values 
to  be greater  t h a n  19.5 rag/100 ml;  SEVER n repor ted  only 
0.8 % of his values grea ter  t h a n  20 mg/100 ml and MILLXR 12 
found  4% of his values greater  t h a n  16 mg/100 ml and 2% 
greater  t h a n  20 mg/100 ml. 

The high IgM mean  level in th is  s tudy  m a y  be re la ted 
to  a num ber  of reasons,  one of which  m a y  be the  racial  
composi t ion  of the  sample  popula t ion .  Of the  20 pa t i en t s  
w i th  IgM levels greater  t h a n  2 s t anda rd  devia t ions  above 
the  mean,  5 were shown to  have  some per ina ta l  problems,  
bu t  none  were shown to have  a defini te  infection.  

All pa t ien t s ,  r epor ted  by  ALFORI) ~ wi th  e levated IgM 
level were followed up wi th  bacter ia l  cul tures of the  
th roa t ,  stool, urine, blood and cerebrospinal  f luid;  viral  
cultures for rubel la  and cytomegalovi rus ;  X- ray  of the  
chest ,  skull, and  long bones and  examina t ion  of the  cere- 
brospinal  fluid; and, where  indicated,  a VDRL,  F T A - A B S  
tes t  for syphilis, Sab in -Fe ldman  dye di lut ion t es t  for 
toxoplasmosis  and  hemagglu t ina t ion- inh ib i t ion  (HIA) tes t  
for rubella. He  found  a 34% incidence of infect ion in the  
group wi th  e levated  IgM levels as compared  to  0.8% wi th  
infect ion in the  control  group. These were pr imar i ly  
infect ions due to cytomegMovirus ,  toxoplasma,  asept ic  
meningi t i s  and  infect ions of t he  u r inary  t ract ,  

~V[ILLER 12 WaS able to  f ind only 1 infect ion out  of 37 
e levated cord IgM levels in a s tudy  of 5006 blood samples.  
In  this  s tudy,  as in MILLER'S, infect ions were no t  act ively 
saught  in a s y m p t o m a t i c  infants .  

The con ten t ion  t h a t  e levated IgM in the  newborn  would 
indicate  a s y m p t o m a t i c  infect ion pr ior  to  clinical onset  is 

no t  wa r r an t ed  by  the  results  r epor ted  here. I t  appears  t h a t  
newborns  who later  develop infect ions  and e levated  IgM 
levels appear  wi th in  normal  range at  bir th .  E l eva t ed  IgM 
levels are no t  indicat ions  of i m m i n a n t  clinical of infec- 
t ions  ~, 8,1~. 

Zusammen/assung. Es wird  eine Rad i a l - Immu n . -  
Di f fus ionsmethode  verwendet ,  u m  durch  Vergleich der 
IgM-Ant ik6rper  im N ab e l s ch n n rb l u t  zu bes t immen ,  ob 
im den homologen mi i t te r l ichen  P roben  eine a sympto t i sche  
In fek t ion  s t a t t g e fu n d en  hat .  Es  ergab sich, dass  das 
b en u t z t e  Ver fahren  n ich t  zur Kl~rung  der  gestel l ten 
Frage  geeignet  ist. 
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The Effect of Lipids f r o m  Listeria monocytogenes 

The au tho r ' s  previous  work  has shown t h a t  Listeria 
monocytogenes ceils, given to  mice toge the r  w i th  sheep red 
blood cells (SRBC), cause an accelerat ion,  increase in 
n u m b e r  and pro longa t ion  of t ime  of the  mul t ip l ica t ion  of 
hemoly t ic  p laque- forming  spleen cells (PFC)1. The adju-  
v a n t  effect iveness  of l is teria  organisms was found in pri-  
m a r y  and  secondary  responses,  b u t  i t  was more  p ronounced  
in t he  former  one. Some authors  claim t h a t  the  a d j u v a n t  
p rope r ty  of l is teria  cells depends  on the  l ipid f rac t ion  ob- 
t a ined  f rom these  bacter ia  ~. 

The p resen t  expe r imen t s  have  been  designed to observe 
the  effect  of l ipids f rom l is teria  cells on mul t ip l ica t ion  of 
hemolys in-produc ing  spleen cells and on the  level of these  
ant ibodies  in t he  sera of mice immunized  wi th  SRBC. 

on I m m u n e  Response  in Mice 

Materials and methods. The expe r imen t s  were pe r fo rmed  
on male Po r t o n  mice (about 20 g b o d y  wt.). The l ipid frac- 
t ion  of Listeria monocytogenes cells was ob ta ined  using a 
t echn ique  descr ibed by  CARROLL et al. ~. The l ipid f ract ions  
ex t r ac ted  wi th  chloroform and me t h an o l  were mixed  and 
s tored in chloroform. They  were given to  mice i.p. in emuI- 
sion ~. The n u m b e r  of 19 S hemolys in -p roduc ing  spleen 
cells was de t e rmined  per  106 spleen cells, using the  m e t h o d  

1 p. JARONIUK and J. BOROWSKI, Arch. Immun. exp. Therap. 20, 181 
(1972). 

2 ~'kT. F. STANLEY', Austral. J. exp. Biol. reed. Set. 28, 109 (1950). 
a K. K. CARROLL, J. H. CUTTS and E. G. D. MURRAY, Can. J. Biochem. 

zg, 889 (1968), 

Influence of lipids from Listeria monocytogenes on the development of plaque-forming cells (PFC) in secondary response 

1st challenge 2nd challenge Days after the 2nd challenge 
3 4. 
Mean + S.E. Adjuvant index Mean ~= S.E. Adjuvant index 

SRBC+lipids SRBC+lipids 1208 ~: 320 4,2 2652 =~ 563 4.1 
SRBC+lipids SRBC 541 =~ 67 1,9 1834 =in 324 2.7 
SRBC SRBC+lipids 668 :~: 128 2.3 1436 =[= 384 2.1 
SRBC SRBC 286 =[= 50 1~0 639 ~= 76 1.0 

Mice were immunized i.p. with 5 • 10: SRBC. The lipids were given by the same route (50 {zg per mice). 40 days after the 1st challenge the 
animals were repeatedly injected with SRBC only or along with lipids. The figures represent number of PFC per l0 s spleen cells. 
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Of JERNE with  the  modif ica t ion  of CUNNINGHAM ~. The level 
of hemolys in  was measured  by  single radial  hemolys is  in 
gel 5. The results  were expressed  in uni ts  t aken  f rom the  
s t anda rd  curve which p resen ted  the  re la t ionship  be tween  
the  area of lysis and the  t i t e r  of cont ro l  serum. In  all ex- 
pe r imen t s  t he  an imals  were sacrificed on the  4th day  af ter  
i.p. in ject ion of sheep e ry throcy tes .  Each  exper imen ta l  
group consis ted of 6 or 9 mice. The s ta t i s t ica l  s ignificance 
of t he  difference of the  m e a n  values was de t e rmined  by  
S t u d e n t ' s  t-test .  

Results. The results  of these  s tudies  clearly d e m o n s t r a t e  
t h a t  l ipids have  an a d j u v n t  effect  on immunologica l  re- 
sponse in mice  a t  the  cellular and humora l  levels (Figure 1). 
There  was a s t r ic t  correla t ion be tween  the  a m o u n t  of l ipids 
used and the  final  results.  I t  should be no ted  t h a t  the  high-  
est  doses had  the  adverse  effect.  Similar  results  were 
ob ta ined  when  the  level of a n t i b o d y  was t aken  in to  ac- 
count ;  however ,  t he  differences depend ing  on the  doses 
of l ipids and  the  f inal  effect  were less pronounced .  

In  fu r ther  expe r imen t s  the  l ipids were used in doses of 
5 0 tzg per  mouse only. The grea tes t  a d j u v a n t  effect iveness  
has been  seen when  t h e y  were given to mice s imul taneous ly  
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Fig. 1. Influence of different doses of iipids on the number of PFC per 
10 ~ spleen cells (A) and on the level of hemolysin (B). The mice were 
given i.p. 5 • 10 7 SRBC and the lipids. 

wi th  SR/3C (Figure 2). These results  r epresen t  t he  n u m b e r  
of d i rect  PFC in the  spleen as well  as the  hemolys in  level. 
There  was a s t r ic t  correla t ion be tween  the  a m o u n t  of ant i -  
gen in jec ted  and the  n u m b e r  o f  PFC,  the  grea ter  ant i -  
genic s t imulus  resul t ing in a h igher  n u m b e r  of PFC (Fig- 

200( 

1500 

100o 

,c, 
13., 

5OO 

2000 

'1500 

IO00 

6 
o 

" I -  

500 

]Fig. 2. The number of PFC (white colmnns) and hemolysin level 
(dashed columns) after immunization of mice with 5 • 107 SRBC. The 
lipids were given i.p. to mice 24 h before antigenic stimulus (2nd pair 
of columns), simultaneously (3rd pair of columns) and 24 h after 
immunization (last pair of culumns). 
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Fig. 3. The number of PFC per 106 spleen cells after administration of 
different doses of SRBC only (white columns) and together with 
50 ~g of listerial lipids (dashed columns), 

4 A. J. CUNNINGH•M and A. SZE~CnERG, Immunology 14, 599 (1968). 
R. N. HIRA~mTO, J. R. McG~E, D. G. HURST and N. M. HAMLIN, 
hnmunochemistry 8, 355 (1972). 
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ure 3). However ,  in case of the  highest  dose of SRBC,  
a d j u v a n t  effectiveness of l ipids was not  observed.  Fu r the r  
exper iments  showed tha t  l ipids f rom listeria organisms 
played an impor t an t  role not  only in pr imary ,  bu t  also in 
secondary response (Table). The l ipids adminis tered  to 
mice together  wi th  SRBC 40 days before a second challen- 
ge wi th  SRBC, resulted in a ve ry  high number  of PFC. 

Discussion. The da ta  accumula ted  at  the  cellular and 
humora l  levels indicate  t h a t  l ipids f rom Listeria monocyto- 
genes used in appr iopr ia te  dose m a y  be regarded as a s t rong 
ad juvant .  The  depressive act ion of high doses of l isterial  
l ipids probably  depends on the  damage  of immunocy tes  
or disorder of ant igen-processing ~, ~. The  results give evi- 
dence tha t  the  a d j u v a n t  act ion of these lipids depends on 
in teract ion in the  early stages of immune  response, prob- 
ably  when ant igen is being processed by macrophages  or 
recognized by ant igen-sensi t ive cells s, s; the  lipids injected 
after  the  ant igenic s t imulus  did not  show an ad juvan t  ef- 
fect. According to some authors  the  lipids of Listeria mo- 
nocytogenes influence the  phagocyt ic  ac t iv i ty  of macro-  
phages 10 cause an e levat ion  of wet  spleen weight  1 and in- 
crease the  number  of c i rculat ing monocytes  2. I t  m a y  be 
concluded tha t  t hey  act  by  increasing the  number  of mem-  
ory ceils dur ing the  p r imary  response. Similar  act ion of 
o ther  ad juvan t s  of bacter ia l  origin (Bordetella pertussis, 
endotoxins  f rom Enterobacter iaceae)  was shown by  F In -  
GER et al.  11'1$. 

Rdsumd. Nos exp6riences ont  d6montr6 que les l ipides de 
Listeria monocytogenes ont  un fort  effet  a d j u v a n t  aux ni- 
veaux  cellulaire et humoral .  Comme antigone, on a utilis6 
des grythrocytes  de mouton.  On a d6termin6 le hombre  de 
cellules de la ra te  produisant  des ant icorps  ainsi que le 
t i t re  de l 'h6molysine  d 'apr~s la m6thode de l 'h6molyse 
radiMe en g61ose. 
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Central Glucoprivation: Some Physiological  Effects Induced by the Intraventricular 
Administrat ion of 2 -Deoxy-D-Glucose  

2-deoxy-D-glucose (2-DG), an unmetabol izab le  analogue 
of glucose, blocks glycolysis and produces a 'metabol ic  
pa radox '  of intracel lular  glucopenia associated wi th  
hyperg lycemia  1. As a result  of glucoprivat ion,  systemic 
adminis t ra t ion  of large doses of 2-DG induces feeding 
behaviour  2, inhibi t ion of insulin secretory response to 
insulin secretagogues ~ and an influence on growth hormone  
and cort icosteroid release 4. Systemic  admin is t ra t ion  of 
2-DG induces also a s t r iking increase in epinephrine 
secretion, which is the  usual  response of t he  organism to 
glucose unava i lab i l i ty  ~, 9. The  fact  t h a t  systemic adminis-  
t r a t ion  of 2-DG is coupled wi th  cerebral  symptoms  charac- 
ter is t ic  of hypog lycemia  (drowsiness, s tupor  and ataxia ,  
hunger  and sweating) despite marked  hyperglycemia ,  
suggested t h a t  bo th  cerebral  and per ipheral  g lucopriva-  
t ion occurred i n  animals  2 and humans  s. W e  have  recent ly  
been in teres ted in de termining  whe ther  2-DG was capable  
of exer t ing physiological  effects by  an act ion on the  central  
nervous sys tem (CNS) independen t  of its inh ib i to ry  a or 
s t imula to ry  effects ~, 4 a t  the  per ipheral  level. This  repor t  
summarizes  par t  of our recent  work  on the  effects of the  
in t raven t r i cu la r  (IVT) adminis t ra t ion  of 2-DG in the  
unanes the t ized  rat .  

Material and methods. I n t a c t  Sprague-Dawley  (SD) 
female rats,  150-200 g or SD female rats, hypophysec tom-  
ized at  26 days of age, were used in the  exper iments .  
Food was wi thd rawn  at  the  s ta r t  of each exper iment  
whereas  access to wa te r  was pe rmi t t ed  throughout .  A 
small  po lye thy lene  cannula  (PE 10) was implan ted  into 
the  la tera l  vent r ic le  of t he  bra in  under  l ight  pen tobarb i t a l  
anesthesia  7 and the  ra ts  were then  placed in ind iv idual  
cages. Af te r  a l lowing 2-3 days for recovery,  the  substance 
was injected th rough  the  implan ted  cannula  w i thou t  
anesthesia  in a vo lume  of 20 ~zl. 

Blood glucose. A sample of blood was collected for 
blood glucose (BG) de te rmina t ions  (glucose oxidase) 

immedia te ly  before and a t  var ious  t ime  in terva ls  (see 
Resul ts  and discussion) following 2-DG or pyrogen-free  
saline adminis t ra t ion  s. 

Plasma insulin. Plasma  levels of insulin (I) were deter-  
mined  according to a r ad io immunoassay  (RIA) me thod  
previous ly  described 9. 

Food Intake. Rats  bear ing an I V T  cannula  were individ-  
ual ly  housed and for 2 consecut ive days  thei r  spontaneous  
food in take  was measured  accura te ly  every  hour, beginn- 
ing at  10.00 h and for the  nex t  6 h. 2-DG (2,5 rag) was 
in jec ted  I V T  on the  day  of the  exper iment  at  10.00 h. 
Control  rats  were in jec ted  wi th  saline. Food  in take  
ingested hour ly  on the  exper imenta l  day  was compared  to 
the  mean  food in take  ingested dur ing the  same t ime  on 
the  2 days prior  to the  exper iment .  Tap wate r  was avai l-  
able dur ing the  exper iment ,  bu t  wa te r  in take  was no t  
measured.  

Body temperature (BT).  These exper iments  were 
per formed in an ambien t  t empera tu re  of 24~ a t  10.00 h. 
Animals  were in jec ted  IVT wi th  2-DG (2, 5 rag) or pyrogen-  
free saline. Core t empera tu re  was measured  by  means  of a 
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