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Effect of T w e e n  80 on l ipids of Mycobacterium phlei ATC.C 354 
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Summary. A d d i t i o n  of T w e e n  80 to  t he  g r o w t h  m e d i u m  b r i n g s  a b o u t  q u a l i t a t i v e  a n d  q u a n t i t a t i v e  c h a n g e s  in t he  l ipids  
of  Mycobacterium phlei ATCC 354. T h e  r e su l t s  s u g g e s t  t h a t  T w e e n  80 i tse l f  m a y  be  a v a r i a n t  in t he  s y s t e m .  

T w e e n  80 ( p o l y o x y e t h y l e n e  d e r i v a t i v e  of s o r b i t a n  m o n o -  
oleate)  is gene ra l l y  used  as  a d e t e r g e n t  w h e n  b a c t e r i a  
are  g r o w n  as s h a k e  cu l tu re .  S u b m e r g e d  a n d  d i spe r sed  
g r o w t h  is fac i l i t a ted  b y  the  a d d i t i o n  of T w e e n  80 to  t he  
s u s p e n d i n g  m e d i u m  < I t s  effect  in e n h a n c i n g  g r o w t h  a n d  
b r i n g i n g  a b o u t  m o r p h o l o g i c a l  c h a n g e s  in m y c o b a c t e r i a  
is well  k n o w n a ,  4. S t i n s o n  and  S o l o t o r o v s k y  a o b s e r v e d  
t h a t  a d d i t i o n  of T w e e n  80 to t h e  m e d i u m  d o u b l e s  t he  
q u a n t i t y  of l ipid p r o d u c e d  b y  Mycobacterium avium. 
T h i s  c o m m u n i c a t i o n  r e p o r t s  the  effect  of tween  80 on  
t h e  p r o d u c t i o n  of v a r i o u s  l ipid c o m p o n e n t s  b y  Myco- 
bacterium phlei ATCC 354. I t  w a s  h o p e d  t h a t  T w e e n  80, 
b y  i n t e r f e r i n g  w i t h  the  i n t e g r i t y  of t h e  ceil m e m b r a n e ,  
m i g h t  c h a n g e  t h e  c o n t e n t  of i n d i v i d u a l  lipids, espec ia l ly  
of  p h o s p h o l i p i d s  a s soc i a t ed  w i t h  the  c y t o p l a s m i c  m e m -  
b r a n e  of  t h e  cell. 

Table 2. Effect of Tween 80 on glycerides of M. phlei ATCC 354* 

Growth mg/100 mg dry weight of bacteria** 
medium Total MG DG TG 

Medium I 1.09 0.09 2t_ 0.02 0.11 -L 0.01 0.89 • 0.04 
(0.08 0.11) (0.09 -- 0.13) {0.82 -- 0.96) 

Medium II 1.12 0.10 • 0.02 0.1i • 0.02 0.91 • 0.05 
(0.09 -- 0.12) (0.09 -- 0.12) (0.87 -- 0.95) 

*The glycerides were separated from each other by TLC using sol- 
vent systems of 2 different compositions i.e. petroleum hydrocarbon- 
diethyl ether-acetic acid (60:40:1, v/v/v) (solvent I) and (90:10:1, 
v/v/v) (solvent II). The chromatoplates were developed in solvent I 
for 7.5 cm and then were taken out, air dried and developed in sol- 
vent II for 15 era. The bands were scraped into test tubes and eluted 
with n-hexane-ether (1:1, v/v). Glyceride glycerol was estimated 
using mono-, di- and tripahnitin as standards. Abbreviations are: 
MG, monoglyeerides; DG, diglycerides and TG, triglycerides. **The 
figures in parentheses represent the range of values and the value 
given is the average -t- SE of 3 separate experiments. 

Materials and methods. Mycobacterium phlei ATCC 354 
( A m e r i c a n  T y p e  Cu l tu re  Collect ion,  Rockvi l le ,  M a r y l a n d ,  
U S A )  w a s  g r o w n  as s h a k e  c u l t u r e  a t  37 ~ in a m e d i u m  
c o n t a i n i n g  t h e  fo l lowing  in g: a s p a r a g i n e ,  5; p o t a s s i u m  
d i h y d r o g e n  p h o s p h a t e ,  5.9; p o t a s s i u m  su l fa te ,  0.5 ; c i t r ic  
acid, 1.5; m a g n e s i u m  c a r b o n a t e ,  0.6 a n d  glycerol ,  20. 
T h e  p H  of t he  m e d i u m  w a s  a d j u s t e d  to  7.0 a n d  v o l u m e  
m a d e  to 1 1. T h i s  m e d i u m  w a s  d e s i g n a t e d  as  m e d i u m  I.  
2 g of T w e e n  80 were  added  pe r  l i t re  of t he  m e d i u m  in 
a d d i t i o n  to  t he  a b o v e  i n g r e d i e n t s  a n d  th i s  c o n s t i t u t e d  
m e d i u m  I I .  Cells were  h a r v e s t e d  a t  t h e  late  l o g a r i t h m i c  
p h a s e  of g r o w t h .  E x t r a c t i o n  of l ipids,  s e p a r a t i o n ,  iden-  
t i f i ca t ion  a n d  e s t i m a t i o n s  of v a r i o u s  l ipid c o m p o n e n t s  
were  as desc r ibed  ear l ie rK 
Results and discussion. A s ign i f i can t  inc rease  in t he  con -  
t e n t  of t o t a l  p h o s p h o l i p i d s  w a s  o b s e r v e d  w h e n  t h e  cells 
were  g r o w n  in p r e se nc e  of T w e e n  80 ( table  1). M. phlei 
ATCC 354 h a s  been  s h o w n  to  be a u n i q u e  s t r a i n  in t h a t  
p h o s p h a t i d y l i n o s i t o l  m a n n o s i d e s ,  p h o s p h a t i d y l i n o s i t o l  
d i m a n n o s i d e  A in p a r t i c u l a r ,  are t he  m a j o r  p h o s p h o l i p i d s ,  
w h e r e a s  in all o t h e r  species  of m y c o b a c t e r i a ,  ca rd io l ip in  
h a s  been  s h o w n  to  be p r e s e n t  a t  a c o n c e n t r a t i o n  h i g h e r  
t h a n  the  s u m  t o t a l  of all t he  i n d i v i d u a l  m a n n o s i d e s K  
I n  a m e d i u m  s u p p l e m e n t e d  w i t h  T w e e n  80, a dec rease  
in t he  c o n t e n t  of m a n n o s i d e s  w a s  o b s e r v e d  w i t h  a s imu l -  
t a n e o u s  inc rease  in ca rd io l ip in  ( table  1). Th i s  inc rease  
in ca rd io l ip in  c o n t e n t  is so s h a r p  t h a t  it o v e r c o m e s  the  
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Table 1. Effect of Tween 80 on phospholipids of M. phlei ATCC 354* 

Growth mg/100 mg dry weight of bacteria** 
Medium Total lipids Total phospho- CL PE PIMx PIM2A PIM2B PIM 5 

lipids 

Medium I 11.60 i 0.32 3.20 i 0.07 0.93 -r 0.08 0.43 = 0.02 1..52 1.00 -L 0.08 0.39 4- 0.05 0.13 • 0.01 
(11.00 12.10) (3.08 -- 3.33) (0.83 -- 1.03) (0.38 0.48) (0.95 1 .07)  (0.34 -- 0.44) (0.11 -- 0.15) 

Medium II 12.80 • 0.36 4.00 • 0.23*** 1.50 • 0.10"*** 0.47 • 0.04 1.33 0.91 • 0.02 0.32 • 0.02 0.10 4- 0.02 
(12.30 -- 13.50) (3.60 -- 4.40) (1.39 -- 1.62) (0.41 -- 0.54) (0.85 -- 0.98) (0.29 -- 0.35) (0.08 -- 0.11) 

* Phospholipids were separated from each other by TLC using chloroform-methanol- 7 M ammonia (115:45:7.5, v/v/v). Abbreviations are: 
CL, cardiolipin; PE, phosphatidyl ethanolamine; P1Mx, phosphatidylinositol mannosides; PIM2A , phosphatidylinositol dimannoside A tetra 
acylated; PIM~B, phosphatidylinositol dimannoside B triacylated and PIMs, phosphatidylinositol pentamannoside tetra aeylated. The value 
for PIMx is calculated by the sum of PIM~A, PIM2B and PIM 5. **The figures in parentheses represent the range of values and the value given 
is the average ! SE of 3 separate experiments, p-value ~< 0.05 is considered significant. *** p < 0.05; **** p < 0.01. 
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Table 3. Effect of Tween 80 on fatty acid composition of total lipids of M. phlei ATCC 354* 

EXPERIENTIA 34/3 

Growth Fatty acids (% of total)** 
medium 14 : 0 16 : 0 16:1 18 : 0 18:1 Me 18:0 

Medium I 4.0 -1- 0.11 40.2 :t= 0.78 7.6 • 0.61 4.1 -4- 0.33 9.8 + 0.45 29.3 -4- 0.75 
(3.8 -- 4.2) (38.9 -- 41.8) (7.0 -- 8.3) (3.8 -- 4.3) (9.2 -- 10.4) (28.2 -- 30.4) 

Medium II 3.i -1- 0.26 42.0 + 1.07 9.0 =t= 0.60 5.5 • 0.27*** 15.2 • 0.38**** 23.3 -t- 0.72**** 
(2.8 -- 3.4) (41.1 -- 42.81 (8.6 -- 9.4) (5.0 -- 6.1) (14.6 -- 15.9) (22.5 -- 24.2) 

* Fatty acids were analysed as methyl esters by gas-liquid chromatography. They are: 14:0, myristie; 16: 0, palmitic; 16:1, palmitoleic; 
18:0, stearie; 18: 1, oleic and Me 18:0, tubereulostearic. ** The figures in parentheses represent the range of values and the value given is the 
average •  of 3 separate experiments, p-value ~< 0.05 is considered significant. **Up < 0.05; ***Up < 0.005. 

sum of all the  individual  mannos ides  and M. phlei ATCC 
354 loses its unique p roper ty .  Such a change  in the  
phosphol ip id  p a t t e r n  is of clinical impor tance  in view 
of the  fac t  t h a t  mannos ides  are the  an t igens  used for 
t he  serological diagnosis of tuberculosis  7, and M. phlei 
ATCC 354 has  been shown to be a be t t e r  source of an t igen  
a m o n g  var ious  species of mycobac te r i a  8. Dubos  e t  a l )  
showed  t h a t  h u m a n  and avian  t y p e  tuberc le  bacilli, 
g rown in the  presence  of Tween  80 and in jec ted  in to  
rabbi ts ,  elicit the  p roduc t ion  of an t ibodies  d i rec ted  agains t  
th is  water -soluble  ester  of oleic acid. T h a t  is to say, the  
sera p roduced  under  these  condi t ions  con ta in  a t  the  same 
t ime  an t ibodies  for the  bac ter ia l  cons t i t uen t s  of t he  
in jec ted  an t igen  and  o ther  an t ibodies  for the  Tween 80 
adsorbed  on the  bacter ia l  surface 9. 
There  were no s ignif icant  differences in t he  con t en t  of 
glycerides in the  media  wi th  and  w i thou t  Tween  80 (table 
2). A m o n g  f a t t y  acids, a decrease in tubercu los tear ic  
acid w i th  a c o n c o m i t a n t  increase in oleic acid occurred 

in ceils grown in med ium supp lemen ted  wi th  Tween  80 
(table 3). As the  physiological  even ts  involved in the  
b r eakdown  and ut i l iza t ion of Tween  80 are no t  ful ly 
known,  it is difficult  to expla in  the  mechan i sm of a l tera-  
t ions  observed  in the  p resen t  invest igat ion.  However ,  these  
facts  are of impor t ance  because t h e y  m a y  be a source of 
confus ion in the  analys is  of the  immunological  behav iour  
of mycobac te r i a  grown in presence  of Tween 80~; and  
also, in some expe r imen t s  where  Tween 80 is added  to the  
medium,  the  observed  results  and  changes  m a y  no t  be 
due to o the r  expe r imen ta l  var ia t ions  bu t  due to Tween 80 
itself. 
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Summary. Feeding  to  mice of b o t h  basa l  as well as h igh  sucrose d ie t  led to increased levels of p l a s m a  tr iglycerides,  
which was associated wi th  increased leci thin-choles terol  acy l t ransferase  act iv i ty .  A l though  males had  s ignif icant ly  
h igher  LCAT ac t iv i ty  t h a n  females  ill all the  d ie t a ry  groups,  sex difference in the  p lasma  t r iglycer ides  was obse rved  in 
h igh  sucrose group  only. Increase  in p lasma t r ig lycer ides  in expe r imen ta l  groups  was associated wi th  an increase in 
LCAT act iv i ty .  

In  recen t  years  i t  has  become a p p a r e n t  t h a t  a t  least  2 
enzymes ,  l ipoprote in  lipase (LPL)2 and leci thin-choles-  
terol  acy l t ransferase  (LCAT) 3 are involved in the  ca tabo-  
l ism of t he  p lasma  l ipoproteins .  An increased concent ra -  
t ion  of p l a sma  t r ig lycer ides  of the  ve ry  low dens i ty  
l ipopro te ins  (VLDL) has been  supposed  to  be one of t he  
fac tors  s t imula t ing  LCAT ac t iv i ty  4. 
This  was la ter  on conf i rmed by  Marcel and  Vezina5 t h a t  
in in v i t ro  expe r imen t s  when  increasing concen t ra t ions  
of 2 t r iglycer ide-r ich l ipoprote in  f ract ions  (chylomicrons  
and  VLDL)  were added,  the re  was a p ropor t iona l  in- 
crease in p l a sma  LCAT ac t iv i ty .  This  was found to be 
t rue  in severe hyp~r t r ig lyeer idemic  pa t i en t s  only  when  
exogenous  subs t r a t e  was used, ad no t  in cases where  
autologous  subs t r a t e  was used for enzyme  assay e. In  
the  mouse  an increased VLDL- t r ig lyce r ide  concen t ra t ion  

was observed  on feeding high sucrose die t  for 12 daysL  
I t  was t h e n  of in te res t  to see w h e t h e r  th is  hype r t r i -  
g lycer idemic  s ta te  was accompanied  b y  an increased 
LCAT act iv i ty .  
Materials and methods. Male and female Swiss mice of 
I n s t i t u t e  co lony (Virus Research  Centre,  Poona  strain) 
weighing a p p r o x i m a t e l y  20 g and  18 g respec t ive ly  were 
kep t  on commerc ia l  pel lets  (Hind Lever,  Bombay)  and  
wa te r  ad l ibi tum.  Animals  were t hen  given basa l  d ie t  for 
2 weeks, the  compos i t ion  of which  was as follows: b u t t e r  
fat ,  20%;  casein, 20%;  sal t  mix ture ,  4 % ;  v i t ami n  mix-  
ture,  1%;  cellulose powder ,  5%;  and  sucrose, 50%. 
Therea f t e r  one group  of an imals  was con t inued  on the  
basal  d ie t  for t2 days,  whereas  the  o the r  group was kep t  
on h igh  sucrose die t  (70% sucrose and no t  fat) for t he  
same period.  At  the  end of expe r imen ta l  period,  ti le 


