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Table II. Incorporation of labelled leucine into celI cultures 
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Additions to culture medium Leucocyte source 

~ales 
(dpm/106 cells) 

Contraceptive steroid treated females 
(dpm/106 cells) 

1. No additions M 14 
KS 20 

2. Mestranol M 68 
MS 90 

3. Mestranol (labelled leucine added after incubation completed) M 8 
MS 11 

34 
58 

62 
93 

7 
4 

Each experiment was carried out in duplicate. M, cultured in medium alone; MS, cultured in medium + 15% autologous serum. 

mine  was ob ta ined .  Also t he  a u t o r a d i o g r a p h  (Figure) 
i l lus t ra tes  t h a t  t h e  cu l tu re  f lu id  f rom m e s t r a n o l  t r e a t e d  
leucocytes  fo rmed  a labe l led  p rec ip i t i n  l ine aga i n s t  t he  
specific a n t i - P A M  serum.  I n  order  to  a sce r t a in  w h e t h e r  
i t  was t h e  l y m p h o c y t e  p o p u l a t i o n  in  t h e  leucocytes  wh ich  
was respons ib le  for  P A M  produc t ion ,  i so la ted  cells were 
cu l tu red  w i t h  a n d  w i t h o u t  mes t rano l .  T he  resu l t s  s h o w n  
in Tab le  I p rov ide  no  i n d i c a t i o n  of t he  p ro t e in ' s  synthes is .  

The  poss ib i l i ty  of p r o t e i n - p r o t e i n  and  p ro te in - l abe l l ed  
a m i n o  acid i n t e r ac t i ons  w i t h  P A M  in  the  car r ie r  s e rum 
could h a v e  lead to  e r roneous  i den t i f i c a t i on  of label led  
pro te in .  Fo r  example ,  l abe l l ing  of e2-maeroglobul in  a n d  
l i pop ro t e in  ha s  been  obse rved  in m a n y  cu l tures  of l iv ing  
ceils as a resu l t  of t h e i r  c a p a c i t y  to  b i n d  enzymes  ~7,18, 20. 
These  effects how eve r  were no t  cons idered  to  h a v e  
occur red  to  a n y  s ign i f ican t  e x t e n t  on a c c o u n t  of t h e  use 
of a h igh  m o l a r i t y  of NaC1 in b o t h  t he  a n t i b o d y  prec ip i ta -  
t i on  a n d  cold a m i n o  acid w as h i ng  stages.  Thus ,  p u r o m y c i n  
i n h i b i t e d  cells a n d  u n s t i m u l a t e d  male  leucocytes  p roduced  

27 We thank Dr. J. E. O'GRADY and Dr. A. SHEPHARD for obtaining 
the blood samples. This work was supported by a grant from the 
Scottish Home and Health Department. 

s imi la r  coun t s  to  t he  b a c k g r o u n d  levels a n d  w h e n  NaC1 
was added  to  t he  cu l tu re  s u p e r n a t a n t s  before t h e  ca r r ie r  
serum,  t he  expec t ed  p a t t e r n s  of label l ing,  i nd i ca t i ng  P A M  
synthes is ,  were aga in  ob ta ined .  The  fac t  t h a t  t h e  coun t s  
were d imin i shed  in t he  s e rum free cu l tu res  is p r o b a b l y  a n  
i nd i ca t i on  t h a t  t h e  p r o d u c t i o n  of th i s  s e rum prote in ,  as 
w i t h  o thers  t h a t  h a v e  been  s tud ied  xg, is e n h a n c e d  if s e rum 
is added  to  t h e  cu l tu re  med ium.  

The  e x p e r i m e n t a l  d a t a  p r e sen t ed  above  ind ica tes  t h a t  
th i s  s e rum ~-globulin,  c o m m o n l y  associa ted  w i t h  preg-  
nancy ,  can  be syn thes ized  b y  pe r iphe ra l  b lood leucocytes.  

Rdsumd. Le sang  des f emmes  ence in tes  p e u t  con ten i r  
p lus ie rus  pro t6 ines  s6riques un iques  en leur  genre.  Celle 
qu i  se p r6sen te  le p lus  s o u v e n t  est  une  a-globul ine  de 
g r a n d  poids  mol6culaire.  U n  t e s t  in  v i t ro  u t i l i s an t  l ' incor-  
p o r a t i o n  de 14C-glutamine ou 3t t - leucine darts la glyco- 
p ro t6 ine  a m o n t r 6  que  celle-ci p e u t  gtre syn th6 t i s6e  p a r  
des leucocytes .  

W .  I-I. STIMSON a n d  J.C. BLACKSTOCK ~7 
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Transferr in  Behav iour  in P r i m a r y  H a e m o c h r o m a t o s i s  

I n  P r i m a r y  H a e m o c h r o m a t o s i s  (PH),  a disease due  to  
a congen i t a l ly  a u g m e n t e d  i ron absorp t ion ,  s e rum t r a n s -  
fe r r in  is o f ten  r educed  to  v e r y  low levels 1,2, before  a n d  
i n d e p e n d e n t l y  of l iver  fa i lure  due  to  la te  cirrhosis  1. Mild 
r educ t ions  be low n o r m a l  r ange  h a v e  also been  obse rved  in 
some re la t ives  1, 2. I n  order  to  exp la in  these  decreases,  t he  
ex is tence  of a congen i t a l l y  i m p a i r e d  syn thes i s  of t r a n s -  
ferrin,  i.e. a n  i n b o r n  er ror  of m e t abo l i s m ,  has  been  
proposed  2. 

However ,  f i r s t ly  a decrease  of s e rum t r a n s f e r r i n  a n d / o r  
t o t a l  i ron  b i n d i n g  capac i t y  (TIBC) is no t  a c o n s t a n t  
f i nd ing  in P H  a n d  n o r m a l  levels h a v e  been  r e p o r t e d  1, 3-7, 
also in 2 ma le  t w i n s  w i t h  t he  disease 6. Secondly,  t he  
s tored  i ron  i tself  seems to  affect  s e rum t r a n s f e r r i n :  
1. a n e g a t i v e  cor re la t ion  b e t w e e n  non -he ro in  l iver  i ron  a n d  
T I B C  exis ts  in n o r m a l  subjec tsS;  2. in  a n a e m i a  due  to i ron  
deficiency,  s e rum t r a n s f e r r i n  is increased  b u t  i t  falls to  
n o r m a l  a f t e r  i ron s tores  h a v e  b e e n  t h e r a p e u t i c a l l y  re- 
c o n s t i t u t e d  9,10; 3. p a r e n t e r a l l y  i ron load ing  is assoc ia ted  
in t he  r a t  w i t h  a suppres s ion  of t r a n s f e r r i n  synthesis11;  

and  4. in  h u m a n  i ron over load  seconda ry  to b lood t r ans -  
fusions,  to  excessive i ron t h e r a p y  or chronic  haemolys i s  
t r a n s f e r r i n  or T I B C  is lower  t h a n  in no rma l s  1, 3,12. 

1 E. FiAscni, L. A. SClJRO, G. DOBRILLA and G. CARTEI, Fisio- 
patologia e Clinics delle Siderocromatosi (Pozzi, Roma 1972). 

2 B. BLANC and A. VANNOTTI, Nature, Lond. 272, 480 (1966). 
3 T. H. BOTHWELL and C. A. FINCH, Iron Metabolism (Churchill, 

London 1962), p. 366. 
4 L. W. POWELL and M. J. THOMAS, J. elin. Path. 20, 896 (1967). 

R. SINNIAH, Arch. intern. ]Vfed. 724, 455 (1969). 
M. BARRY, G. CARTEl and S. SHERLOCK, Gut 71, 891 (1970). 

7 L. A. SCURO, G. ~)OBRILLA, V. LO CASClO, C. BOSELLO, F. D'Ax- 
DREA and A. IN~ECCO, Acta hepato-gastroent. 79, 90 (1972). 

s A. WEmFELD, Acta Med. Scand., suppl. 427 (1964). 
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Univ. Padova 58, 355 (1968). 
10 G. CARTEl, A. MEANI, L. OKOLICSAiqYI and R. NACCARATO, Folia 

endocrin., Roma 23, 579 (1970). 
Xl R. S. LANE, Br. J. Haemat. 75, 355 (1968}. 
12 M. BARRY, P. J. SeHEUER, S. SHERLOCK, C. F. Ross and R. 

WILLIAMS, Lancet, 2, 481 (1968). 
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Relationship between serum transferrin levels and iron overload in primary haenmehromatosis 

EXP~RIENTIA 31/3 

Patients (name, age, sex) Serum transferrin (mg/100 ml) ~ Iron overload (g) b Venesection therapy o 

M.B., 39, ~ propositus 112-i18-110 15 untreated 
310-315 0 treated 
278-290 0.2 6 months after 

B.I., 45, ~ propositus 205-210-220 9 untreated 
295-300 0 treated 
295-300 0.1 4 months after 

B.G., 48, ~ propositus 175-180 13 untreated 
300-310 0 treated 
280-300 0.1 5 months after 

M.A., 35, (~ brother of M.B. 190-195 3.5 untreated 
280-290 0 treated 
285 300 0.1 5 months after 

B.E., 29, c~ brother of B.I. 180-200 2.8 untreated 
300-300 0 treated 
280-285 0.2 5 months after 

Immunoehemically determinedlY; normal range is from 200 to 320 mg]100 ml (mean • 2 SD is 262 i 36) 1~ Values of 3 or 2 successive 
days are given. ~ S~Fe~DTPA test% values are given in g of iron. ~ Performed by subtracting 800 ml of blood weekly. 

We devised a m e t h o d  to  inves t iga te  whe the r  the  
reduc t ion  of se rum t rans fe r r in  in PI-I migh t  be secondary  
to  the  a l ready accumula ted  iron overload,  ins tead  of 
represen t ing  an inborn  defect  of p ro te in  synthesis .  Serum 
t ransfer r in  was s tudied  in un t r ea t ed  P H  as well as dur ing 
and  af ter  deironing the rapy ,  and  in some relat ives.  

I t  has  also been  observed t h a t  in males w i t h  normal  
i ron s tores  and  w i t h o u t  congeni ta l  errors of iron. m e t a b -  
olism, the  admin i s t r a t i on  of oest rogens caused a reversible 
increase of se rum t ransfer r in  18 W e  have  inves t iga ted  such 
a possible responsiveness  in un t r ea t ed  PI-I. 

In  3 pa t i en t s  w i th  P H  and  the i r  12 relat ives  (8 b ro thers  
and 4 sisters) se rum t rans fe r r in  1~, iron and TIBC 15, and 
eva lua t ion  of iron s tores  w i th  the  59Fe-DTPA tes t  6 were 
available.  In  i ron-over loaded subjects ,  dei roning t h e r a p y  
was pe r fo rmed  by  venesec t ion  unt i l  Fe-over load  was  
r emoved  as judged by  serial ~gFe-DTPA tes t s  in all cases 
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Effect of 15 rag/day esoestrole (Estrene 5, Lepetit, Ltd) given by oral 
route for a mouth on serum transferrin levels in 2 patients with 
primary haemoehromatosis. In subjects with normal iron metabolism 
serum transferrin increased by 68% =~ 12 (mean • 2 SD) 1~. 

and  also by  liver biopsies in t he  propos i t i  (heredi tary  
ta ints) .  In  2 p ropos i t i  before  venesect ion,  esoestrole was 
given as previous ly  descr ibed in males  w i th  normal  iron 
me tabo l i sm la 

P resen t  resul ts  show t h a t  the  ini t ia l ly low serum 
t rans fe r r in  levels observed  in the  propos i t i  were fully 
correc ted  by  dei roning t h e r a p y  and remained  unchanged  
for  abou t  6 m o n t h s  af ter  the  las t  venesec t ion  (Table). 
A p a t i en t  (M.B.) was subsequen t ly  depr iva ted  of 1.4 g 
of iron. There was a mild microcyt ic  anaemia  and  absence  
of Per ls  pos i t ive  mater ia l  in bone  mar row smears  and  
l iver b iopsy  sections,  apa r t  f rom a few sca t te red  granules 
in hepa t ic  f ibrous tissue. I ron  deficiency was conf i rmed 
by  low se rum iron (32 vg/100 ml) low t rans fe r r in  s a tu ra t ion  
wi th  iron (6 .80)  and  a 24 h u r inary  iron excre t ion  
induced by  desfer r ioxamine  B (Desferal Ciba) of 0.7 mg 
Fe/24 h (normal range being f rom 1.2 to  2 mg Fe/24 h i ) .  
Serum t rans fe r r in  was r ised to  360 mg/100 nal, well in t he  
range  of iron deficiency 9,10 

The 12 relat ives  were clinically hea l thy  and extens ive  
inves t iga t ion  on l iver  func t ion  was  normal .  Se rum irons 
were cons is ten t ly  normal ,  while se rum t rans fe r r in  was 
reduced  in 2 subj acts (Table). I ron  s tores  were  abnorm.ally 
high only in t he  2 subjec ts  (M.A. and  B.E.)  w i th  reduced  
serum t ransfer r in .  They  were subsequen t ly  venesec ted  
unt i l  iron over load was r emoved ;  af ter  t h e r a p y  serum 
t rans fe r r in  rose t o  normal ,  hav ing  s t eady  levels for t h e  
following 5 m o n t h s  (Table). 

In  the  proposi t i ,  still  i ron reple ted,  oes t rogen t r e a t m e n t  
caused a pe rcen tage  increase of se rum t rans fe r r in  over  
p r e t r e a t m e n t  levels of 42.8 and  50.8 respec t ive ly  (Figure), 
s l ight ly lower figures t h a n  in subjects  w i t h o u t  siderosis 
(68% j= 2SD 12) 1}1 After  suspens ion  of t r e a t m e n t ,  se rum 
t rans fe r r in  sank to  previous  levels (Figure). 

In  conclusion, deironing t h e r a p y  was capable  of 
normal iz ing  previous ly  reduced  serum t rans fe r r in  levels 
in P H  botl l  in propos i t i  and  in the i r  relat ives.  Normal  

13 G. CARTEI, A. MEANI and D. CAUSARANO, Int. Nutr. Rep. 2, 343 
(197o). 

14 G. MANClNI, A. Q. CARBONARA and J. F. HEREMANS, Immuno- 
chemistry, 2, 235 (1965). 

15 =vV. T. CARAWAY, Clin. Chem. 9, 188 (1963). 
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levels a t t a i n e d  d id  no t  change  in  t he  fo l lowing 5 to  6 
m o n t h s .  Moreover,  in  a p a t i e n t  w i t h  P H  m a d e  i ron-  
def ic ien t  w i t h  r e m o v a l  of f u r t h e r  1.4 g of i ron a f t e r  i ron  
over load  was a l r eady  t r ea t ed ,  s e rum t r a n s f e r r i n  rose to 
v e r y  h i g h  levels, such  as are seen in i ron-def ic ien t  sub jec t s  
w i t h o u t  congen i t a l  d i sorders  of i ron  m e t a b o l i s m  g, 1~ 
S e r u m  t r a n s f e r r i n  was also r educed  in 2 ou t  of 12 re la t ives ,  
and  on ly  in  these  2 cases b o d y  i ron s tores  were a l r e ady  
increased.  Venesec t ion  t h e r a p y  r e m o v e d  t he  i ron  over load  
a n d  se rum t r a n s f e r r i n  become  normal .  Rise  of se rum 
t r a n s f e r r i n  b o t h  in cont ro les  p ropos i t i  and  in re la t ives  are 
c lear ly  r e l a t ed  to  t he  r e m o v a l  of i ron  over load  and  no t  to  
venesec t ion  per  se, s ince s t e a d y  levels of t r a n s f e r r i n  were 
m a i n t a i n e d  for m o n t h s  a f t e r  l as t  s u b t r a c t i o n  of blood. 
A m o n g  t he  re la t ives  s tud ied  b y  o the r s  ~ and  w i t h  r educed  
se rum t r a n s f e r r i n  levels t h e  a m o u n t  of b o d y  s tored  i ron  
was n o t  eva lua ted ,  and  effect  of venesec t ion  no t  in- 
ves t iga ted .  

Moreover,  t h e  respons iveness  to  oes t rogens  was no t  lost  
in  our  cases w i t h  st i l l  u n t r e a t e d  P M  w h i c h  suppor t s  our  
hypo thes i s  t h a t  in  t h i s  disease syn thes i s  of t r a n s f e r r i n  
is no t  congen i t a l ly  impai red .  The  smal le r  rise of t r a n s -  
fer r in  here  obse rved  in c o m p a r i s o n  to  t h a t  o b t a i n e d  
w i t h  t he  same t r e a t m e n t  in  sub jec t s  w i t h o u t  i ron over load  
m i g h t  be due to  s tored  i ron  itself. 

On t he  basis  of t h e  ex is tence  of an  inverse  r e l a t i onsh ip  
be tween  b o d y  i ron s tores  a n d  se rum t r a n s f e r r i n  ~, a, 8, 9,11, ~2, 

a n d  also cons ider ing  t h a t  s e rum t r a n s f e r r i n  m a y  be lower 
in seconda ry  t h a n  in p r i m a r y  h a e m o c h r o m a t o s i s  7, t he  
h y p o t h e s i s  of BLANC a n d  VANNOTTI 2 r e m a i n s  unp roved .  
I n  our  op in ion  t he  r educed  se rum t r a n s f e r r i n  levels mos t  
o f ten  obse rved  in P H  are due  to  t he  a l r eady  in- 
c reased b o d y  i ron s tores  a n d  e v e n t u a l l y  to  l iver  cirrhosis.  

Riassunto. Nel la  s ide roc romatos i  p r i m i t i v a  (SP) (propo- 
s i t i  e consangu ine i  ipers iderot ic i )  la t r a n s f e r r i n e m i a  (STr) 
era r ido t t a .  La  sa lasso te rap ia  acc rebbe  e normal i zz6  
s t a b i l m e n t e  la STr.  Nei  consangu ine i  n o n  s iderot ic i  la STr  
era  normale .  U n  propos i to  d i v e n n e  anemico  s ideropenico e 
m o s t r 5  iper -STr .  I n  2 p ropos i t i  n o n  a n c o r a  salassat i ,  gli 
es t rogeni  oral i  (per un  mese) acc rebbero  la  STr  come in 
m a s c h i  senza SP. L a  ipo -STr  del la  SP  n o n  s e m b r a  
d o v u t a  al  calo congen i to  di  s in tes i  m a  al sovraccar ico  
marzia le .  

G. CARTE116, D. CAIJSARANO a n d  R. NACCARATO 

Istituto di Patologia Medica dell' UniversitY, 
Padova (Italy), 27 October 1974. 

16 Dr. G. CARTEl, Reparto di Ematologia, Ospedale Civile Regionale, 
Vicenza (Italy). 

The Effect of C o m m o n  Antibiot ics  on L y m p h o c y t e  

The  i m m u n o s u p p r e s s i v e  effects  of seve~M a n t i - n e o -  
p las t ic  an t ib io t i c s  are well  e s t ab l i shed  1. T he  fTnding t h a t  
ch lo r amphen i co l  also ha s  a s ign i f ican t  i m m u n o s u p p r e s s i v e  
ac t ion  2 has  s t i r red  in t e r e s t  in  t h e  poss ib i l i ty  of i m m u n o -  
suppress ive  effects i nduced  b y  more  c o m m o n l y  used 
an t ib io t i c s  ~. 

The  decrease  in res i s t ance  to in fec t ions  f rom ce r t a i n  
o rgan i sms  such as Candida albicans, some t imes  assoc ia ted  
w i t h  long=term t e t r acyc l ine  t r e a t m e n t ,  occas ioned our  
i n t e r e s t  in  f u r t h e r  i n v e s t i g a t i n g  t h e  ques t ion  of possible  
i m m u n o s u p p r e s s i o n  assoc ia ted  w i t h  c o m m o n l y  used 
an t ib io t i cs .  I n  th i s  s t u d y  we h a v e  i n v e s t i g a t e d  t he  in v i t ro  
effects of t h e r a p e u t i c  c o n c e n t r a t i o n s  of t e t racyc l ine ,  
penic i l l in  a n d  e r y t h r o m y c i n  on  l y m p h o b l a s t i c  responses  
to  p h y t o h e m a g g l u t i n  (PHA).  Asp i r in  was used as a 
measu re  of t he  t e s t  s y s t e m  because  of i ts  k n o w n  ab i l i t y  to  
suppress  l y m p h o c y t e  t r a n s f o r m a t i o n  in t h e r a p e u t i c  
c o n c e n t r a t i o n s  in  vi t ro*.  

Materials and methods. W h o l e  blood, a sep t i ca l ly  
col lected f rom 26 h e a l t h y  vo lun tee rs ,  was  a d d e d  to  t h e  
cu l tu re  med ium,  R P M I  1640 s u p p l e m e n t e d  w i t h  10% 
A g a m m a  Calf S e r u m  a n d  1% L-g lu tamine  ( B B L  Co., 
Cokeyvil le,  Md.), in  a n  a m o u n t  to  give a c o n c e n t r a t i o n  
of 2 x 1 0  a I y m p h o c y t e s  pe r  ml.  250 ~xg P H A  (Difco, 
De t ro i t ,  Mich.) was  added  to each  4 ml  cul ture .  16 ~zg 
t e t r acyc l ine  (Achromyc in - IV ,  Lederle) ,  e r y t h r o m y c i n  
( E r y t h r o m y c i n  L a c t o b i o n a t e - I V ,  Abbo t t ) ,  a n d  penic i l l in  
(Buffered S o d i u m  Penic i l l in  G-IV,  Squibb)  in  0.1 ml  
ster i le  water ,  and  0.8 m g  acetylsa l icycl ic  acid dissolved in 
0.2 ml  steri le w a t e r  were added  to t r i p l i ca t e  cu l tu re  sets. 
Af te r  4 days  i n c u b a t i o n  a t  37 ~ w i t h  5% CO v l y m p h o c y t e  
b las togenes i s  was  m e a s u r e d  b y  a d d i n g  0.2 m114C-thymidine 
(0.6 ~Ci) to  each  cul ture .  H a r v e s t i n g  of l y m p h o c y t e s  to  
measure  t h y m i d i n e  i n c o r p o r a t i o n  was pe r fo rmed  24 h 
l a t e r  b y  serial  c en t r i f uga t i ons  a t  1600 r p m  for 15 m i n  
w i t h  d e c a n t a t i o n s  of t he  s u p e r n a t a n t .  4 ml  of 3% glacial  
acet ic  acid was a d d e d  to each  t u b e  to  lyse t he  red  cells. 

T r a n s f o r m a t i o n  

The  cells were washed  w i t h  4 mI isotonic  sal ine followed 
b y  1.0 ml  0.1 N N a O H  to  lyse whi t e  cells. F ina l ly  4.5 ml  
of 6 .7% t r i ch lo race t i c  acid were added  to each  t u b e  to 
fo rm acid inso luble  p rec ip i t a t e s  w i t h  re leased nuc lea r  
ma te r i a l  on  o v e r n i g h t  s t and ing .  The  p rec ip i t a t e s  were 
b l eached  w i t h  3.0 ml  cold me thano l ,  solubi l ized in 0.5 ml  
P a c k a r d  Solulene, washed  in to  a sc in t i l l a t ion  v ia l  (15 ml  
of 4 %  P a c k a r d  P e r m a f l u o r  in  sc in t i l l a t ion  grade  to luene) ,  
a n d  coun t ed  for 5 m i n  in a l iqu id  sc in t i l l a t ion  spec t romete r .  

Results. The  va lues  for pe r cen t  suppress ion  of t h y m i d i n e  
up take ,  ca lcu la ted  b y  d i v i d i n g  t h e  ave rage  cpm of a n  
a n t i b i o t i c  c o n t a i n i n g  cu l tu re  set  b y  t he  con t ro l  set, are 
p l o t t e d  on  t h e  graph.  24 t e t r a cyc l i ne  - 14 e r y t h r o m y c i n  - 
and  14 p e n i c i l l i n -  c o n t a i n i n g  cu l tu re  sets, all a t  a con-  
c e n t r a t i o n  of 4 ~g/ml,  showed  no suppress ion .  Compos i te  
va lues  were 101%, 99% a n d  103% respec t ive ly .  

The  p o t e n t i a l  e f fec t iveness  of t he  assay  m e t h o d  was 
d e m o n s t r a t e d  b y  f ind ing  t h a t  c o n c e n t r a t i o n s  of acetylsa l i -  
cylic acid, ana logous  to p o s t - t r e a t m e n t  levels in h u m a n s ,  
suppressed  t h y m i d i n e  i n c o r p o r a t i o n  b y  29% in 10 cu l tures  
a t  a 20 rag/100 ml  c o n c e n t r a t i o n  (p < 0.02) a n d  b y  65% 
in 4 a d d i t i o n a l  cu l tu re  sets a t  30 mg/100 ml, ya lues  s imi la r  
to  those  found  b y  OP~LZ et  al. 4. The  A c h r o m y c i n  p repa ra -  
t ion  c o n t a i n e d  ascorbic  acid as a s tab i l izer  (1250 m g  
ascorbic  acid pe r  500 mg te t racyc l ine) .  S tudies  w i t h  
ascorbic  acid a lone  (Ascorbic Acid  In jec t ion ,  Up john )  in 
c o n c e n t r a t i o n s  equa l  to  t h a t  in t h e  t e t r acyc l ine  c o n t a i n i n g  
cul tures ,  10 ag/ml,  as well  as 300 ~zg/ml, fai led to  d e m o n -  
s t r a t e  a n y  effect  on  P H A  respons iveness .  
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