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the reduced accumula t ion  of r ad ioac t iv i ty  after  simul- 
taneous inject ion of t r i t i a ted  TIRH and cold T R H .  
Therefore,  future studies on the  feed-back mechan ism in 
the hypo tha lamo-hypophyseo- thyro id  axis should con- 
sider the  existence of such a peripheral  effect. The decrease 
of rad ioac t iv i ty  by  s imul taneous  inject ion of cold T R H  is 
also shown for the  p i tu i t a ry  and hypotha lamus .  For  the  
pi tui tary,  the pr ime site of act ion of T R H ,  this  effect is 
expected.  For  the  hypo tha lamus  some reservat ions  on the 
significance of these da ta  are justified, because the  dpm 
are always below the  counts  in the  plasma. However ,  in 

view of the  observat ion  of TRH-sens ib le  neurons in the  
hypo tha lamus  1~ a hypo tha lamic  effect m a y  also be 
considered. 

Rdsumd. La TSH-re leas ing  hormone (TRH) trit i6e a 6t6 
produite.  La  substance rad ioac t ive  est accumul6e non 
seulement  dans l ' hypophyse  et  le rein, mais 6galement  
dans la thyroide  apr~s inject ion par  voie endocarot idien-  
ne. La signification physiologique de Fact ion directe de la 
T R H  sur la thyroide  est discut6e. 
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Supression of Fetal Hematopoeitic Development 

Some authors  have  repor ted  s t imula t ion  of the  bone 
mar row in adul t  animals  following cortisone t r e a t m e n t  1-4. 
Other  invest igators  have  found t h a t  cort isone depresses, 
in different  animal  species, the  ma tu ra t ion  and prolifera- 
t ion of hematopoie t ic  cells 5-8. Inhib i t ion  of nucleic acid 
synthesis  in the  bone mar row by cortisone has also been 
observed 9, and BETZ 1~ repor ted  t h a t  cortisone impeded  
recovery  of ra t  hematopoie t ic  organs after  X-irradiat ion.  

We found previous ly  t h a t  dai ly prednisone adminis t ra-  
t ion produced,  at  certain doses, bone mar row aplasia in 
rats  previous ly  i r radia ted wi th  subletal  doses of 6~ n. 
In  this work  we have  s tudied the  influence of 16fl-methyl  
prednisone adminis t ra t ion  to p regnan t  rats  on the  
deve lopment  of hematopoie t ic  organs in their  offspring. 

24 inbred p regnan t  hooded rats  were used. 12 animals  
were t rea ted  dai ly  dur ing the  last  week of p regnancy  by  
s.c. in ject ion wi th  a suspension of 16fl-methyl  prednisone 
(Deltisona B, 8 mg, Lepeti t )  at  a dose of 2 mg /kg /day  
(4 rats) and 4 mg /kg /day  (8 rats). The rest  of the  animals  
were used as controls. Dura t ion  of p regnancy  was checked 
in every  case by dai ly  inspect ion of vaginal  contents,  for 
cycle stage and presence of spermatozoids.  As first  day  of 
p regnancy  we took  the  last  day  in estrous wi th  spermato-  
zoids present  followed by  a prolonged diestrus and detect-  
able fetuses. In  to ta l  181 animals  were killed wi th in  the  

by Prednisone Treatment of Pregnant Rats 

first  24 h of life. Body, t h y m u s  and spleen weights were 
taken.  Spleen, thymus ,  l iver  and the  r ight  femur  were 
embedded  in 10% formol (the bone was also decalcified 
in 6% nitr ic  acid), imbedded  in paraffin,  serial sections at  
6 ~m prepared and then  stained wi th  hematoxyl ineosin .  
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Fig. 1. Femur  section of newborn ra t  born 
from un t rea t ed  mother.  
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Reduction of body weight, absolute and relative thymus and spleen weights in newborn rats of mothers treated during pregnancy with 
16/~-methyl prednisone 

Steroid doses No. of mothers No. of offsprings Weight ReIative weight b 

Offsprings (g) Thymus (rag) Spleen ( rag)  Thymus SpIeen 

2mg/kg/day 4 31 5.53 i 0.14 ~ 4.63 i 0.26 12.24 i 0.27 0.83 4- 0.035 2.21 4- 0.05 
(p < 0.05)~ (p < 0.001) (p < 0.05) (p < 0.001) (p > 0.1) 

4 mg/kg/day 8 58 4.75 ~- 0.12 2.82 4- 0.21 8.02 -~ 0.31 0.52 4- 0.029 1.68 4- 0.04 
(p < 0.001) (p < 0.001) (p < 0.001) (p < 0.001) (p < 0.001) 

Control 12 92 6.19 4- 0.14 8.72 4- 0.14 14.84 4- 0.28 1.41 4- 0.024 2.41 4- 0.04 

Mean 4- standard error, b Organ weight]body weight, o Student's t-test. 

Tile f emur  bones  of 73 newborns ,  a f ter  hepar in iza t ion  
before sacrifice, were used for the  quan t i t a t i ve  s tudy  of 
bone marrow.  The bones  were careful ly dissected,  weighed 
and  t h e n  longi tudina l ly  incised wi th  a scalpel. The bone  
m a r r o w  was r emoved  by  means  of a b lun t  in s t rumen t .  
The man ipu la t ions  were pe r fo rmed  wi th  tile bone  immers -  
ed in 0.5 ml  of t leparinized Ringer  solution.  Once dissec- 
t ion  was comple ted ,  the  bone was d iscarded  and  0.5 ml  of 
a 6% acetic acid solut ion added  and  the  cells coun ted  in a 
Neubauer  chamber .  The values  were  expressed as n u m b e r  
of nuc lea ted  ceils pe r  femur.  

Tile mo the r s  were killed wi th in  24 h pos t -pa r tum,  and 
the  bone  mar row  cel lular i ty  was s tudied  following the  
FRIJ-HMAN and  C-ORDON 4 technique .  E a c h  an imal  was 
hepar in ized,  bled and  20 m m  ~ of the  bone  mar row  f rom 
the  left  f emur  were obta ined .  The sample  was suspended  
ill 2 ml  of homologous  serum and the  cells counted.  Tile 
values  were expressed  as n u m b e r  of nuc lea ted  cells per  
m m  3. The r ight  f emur  was processed for his tological  
s tudies  in the  same way  as descr ibed for t he  newborns .  

Dura t ion  of p r e g n a n c y  was normal ,  excep t  in 3 ra ts  
t r e a t ed  w i t h  4 m g / k g / d a y  of 16~-methyl  p redn isone ;  in 
these  it was pro longed and dead fetuses were delivered.  
These m o the r s  and  fetuses  were d iscarded  f rom the  
exper iments .  The  newborn  ra ts  f rom mo the r s  t r ea t ed  
w i t h  16iS-methyl p rednisone  showed a s ta t i s t ica l ly  
s ignif icant  decrease in body  weight  and  t h y m u s  and 
spleen weight ,  w i t h  the  sole excep t ion  of tile re la t ive  
spleen weight  of l i t te rs  born  f rom mothe r s  s u b m i t t e d  to  

2 mg /kg /day  of 16/3-methyl p rednisone  which  showed no 
changes  (Table). 

Histologically,  the  t h y m u s  showed marked  depopula-  
t ion  of l ympho id  cells w i th  pyknos is  and  degenera t ive  
changes  in the  epi thel ial  s t ruc tures .  Marked depopula t ion  
of hematopo ie t i c  cells was no ted  in the  spleen, l iver and 
bone  mar row (femur). Figures  1 and  2 show the  decreased 
cell popu la t ion  ill the  bone  marrow.  The missing cells in 
the  bone mar row belonged to the  myeloid,  e ry throb las to id  
and lympho id  lines. Juveni le  re t icular  cells were observed 
in t he  spleen. The n u m b e r  of hema topo ie t i c  cells in the  
bone mar row f rom the  left femur  is shown in Figure  3. The 
resul ts  are expressed as n u m b e r  of cells per  femur,  n u m b e r  
of cells per  f e m u r / b o d y  weight  and  n u m b e r  of cells per  
f emur / f emur  weight .  A s ta t i s t ica l ly  s ignif icant  decrease 
was observed in the  n u m b e r  of nuclea ted  bone mar row 
ceils in l i t ters  of mo the r s  s u b m i t t e d  to  4 mg /kg /day  of 
16/~-methyl prednisone.  This  decrease was i n d e p e n d e n t  of 
the  way  da ta  are expressed.  As can be seen in Figure  3, 
the  decrease in cell n u m b e r  canno t  be ascribed to  the  
decrease in femur  weight .  

The n u m b e r  of nuclea ted  cells per  m m  a bone  mar row 
was de t e rmined  in mo the r s  sacrificed wi th in  24 h post-  
pa r tum,  and no differences were found be tween  animals  
t r ea t ed  wi th  16/~-methyl prednisone  and controls  (Figure 
4). 

The admin i s t r a t i on  of 16/~-methyl prednisone  to  
p r eg n an t  ra t s  induced  a ma rk ed  decrease in absolute  and 
rela t ive t h y m u s  and  spleen weights  of the  l i t ter ,  and  a 

Fig. 2. Femur section of newborn rat from 
mother treated during pregnancy with 4 Ing/ 
kg/day of 16/~-methyl prednisone. 
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Fig. 3. Nucleated hematopoietic cells per femur of litter from rats 
treated with 16/5-methyl prednisone (4 mg/kg/day) during pregnancy. 
The results are expressed as number of cells per femur, number of 
ceils per %mur/body weight and number of ceils per femur/femur 
weight. C) controls. Experimental: Litters from mothers treated 
with 2 mg/kg/day or 4 mg/kg/day of 16~-methyl prednisone. 
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Fig. 4. Nucleated hematopoietic cells per mm 8 from rats treated with 
16/5-methyl prednisone during pregnancy. C) control. Experimental: 
Mothers treated with 2 mg/kg/day and 4 mg/kg/day of 16/5-methyl 
prednisone. 

decrease in t h y m i c  lympho id  cells and splenic hemato-  
poiet ic  cells, thus  conf i rming previous results  12. Bo th  
quan t i t a t i ve  and  morphologica l  s tudies  of the  newborn  
bone mar row showed t h a t  the  t r e a t m e n t  w i th  16fl- 
me t h y l  p rednisone  induced,  a t  the  dose range used, an 
inh ib i t ion  in the  deve lopmen t  of t he  hematopo ie t i c  cells 
be longing to myeloid,  e ry th rob las t i c  and l y mp h o i d  lines. 
The doses used d id  no t  p roduce  hema topo ie t i c  inh ib i t ion  
in the  mothers .  

I t  could be specula ted  t h a t  t he  d i f fe rent  effects of the  
appl ied  cor t icosteroid  on fetal  and mate rna l  hematopoie-  
t ic  cells could be due to  a h igher  concen t ra t ion  of the  
exogenous ho rmone  in fetal  blood. Agains t  th is  possibi l i ty  
m u s t  be considered the  fact  t h a t  b i -d i rec t ional  m o v e m e n t  
of 21C s teroids  has been  found  in the  p lacenta  1~, so t h a t  
fe ta l  and  ma t e rn a l  blood cor t icos teroid  levels should be 
in equil ibrium. Fur the rmore ,  we have  found previously  lz 
t h a t  admin i s t r a t i on  of twice the  m a x i m u m  dose of 16/5- 
me t h y l  prednisone  repor ted  here, and  given over  a longer 
t ime  per iode to adul t  rats,  does no t  induce gross changes 
in the  bone mar row cell popula t ion .  The hematopo ie t i c  
depress ion in newborn  animals  could be a consequence  of 
the  inh ib i t ion  in the  nucleic acid and pro te in  synthes is  
induced  by  corticoids,  and i t  could also be re la ted  to the  
hypothes is ,  p u t  forward  by  several  authors ,  t h a t  the  
l y m p h o c y t e  would p lay  an i m p o r t a n t  role in hemato-  
poiesis 14-16. L y m p h o i d  t issue is poor ly  developed in the  
newborn  ra t  and the  cor t icos teroid  could have  lead to the  
observed  hematopo ie t i c  depress ion by  favoring this  
condi t ion  12. This  in t e rp re t a t ion  is in line wi th  a previous 
r epor t  11 in which  it was found t h a t  doses of cor t icosteroids  
t h a t  did no t  produce  changes  in bone mar row cells of 
no rma l  rats ,  impeded  the  hematopo ie t i c  recovery  of 
previous ly  i r rad ia ted  animals.  These exper iments  suggest  
t h a t  a s ignif icant  depress ion of hematopo ie t i c  funct ion 
following 16/5-methyl prednisone  can be achieved when  
the  l y mp h o i d  t issue is in a crit ical 'physiological '  (birth) 
or ar t i f icial ly induced condi t ion  (X-irradiat ion).  

Resumen. Se es tudia  en este t r aba jo  los efectos sobre el 
desarrol lo de los organos hema topoye t i cos  de la ra ta  
recien nacida,  producidos  por  la admin i s t rac ion  de 16/5- 
m e t h y l  prednisone  a la madre  du ran te  la u l t ima semana  de 
gestacion. Evidenc ias  cuan t i t a t i vas  mu es t r an  un marcado  
i m p e d i m e n t o  en al desarrollo hema topoye t i co  en la 
medula  osea de los animales  recien nacidos,  asi como 
desminucion  en el peso y celularidad del t imo  y bazo. E n  
con t ras te  con estos resul tados,  con las dosis del cortico- 
s teroide  ut i l izadas,  la medula  osea de la madre  no eviden- 
cia cambios  cuan t i t a t ivos  en el numero  de celulas hema-  
topoyet icas .  
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