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Effect of Reticuloendothel ial  St imulat ion  and Depress ion  on Rare Earth Metal Chloride-Induced 
Splenic Calcification and Fatty Degenerat ion of the Liver 

The calcifying effect  of rare ea r th  metals  is well- 
known ~-~. According to SNYDER et al. 5, in t ravenous  
admin i s t r a t ion  of some of these  metals ,  par t icu lar ly  
cer ium chloride, causes f a t t y  degenera t ion  of the  liver. 

Rare  ear th  metals ,  in jec ted  parentera l ly ,  are localized 
in the  liver, spleen and o ther  organs r ich in reticulo- 
endothel ia l  cells s-s. Since these  meta ls  marked ly  depress  
the  ac t iv i ty  of the  R E S  9-1~, i t  seemed of in te res t  to  s tudy  
the  effect  of re t iculoendothel ia l  s t imula t ion  and depres-  
sion on the  splenic calcification caused by  gadol inium 
chloride and on the  f a t t y  inf i l t ra t ion induced by  cer ium 
chloride in the  liver. 

Materials  and methods. For  all our exper iments ,  we 
used female Sprague-Dawley  ra ts  (Canadian Breeding 
F a r m  & Labora tor ies  Ltd. ,  St. Constant ,  Que.) averaging 
110 g (range 100-120 g) and  ma in t a ined  ad l ib i tum on 
Pur ina  Lab  Chow (Ralston Pur ina  Co. of Canada) and  t ap  
water .  

Ret icu loendothe l ia l  s t imula t ion  was induced by  2.5 mg 
of zymosan  (F le i schmann Laborator ies)  in 0.25 ml  0.9% 
NaC1, 2.5 mg of t r iolein (N.B.C.) in 0.25 ml  5% dext rose  
(containing 0.5~ TweeI1 20 homogenized  in a War ing  
Blender),  and by  1 mg of BCG ( Ins t i tu t  de Microbiologie 
et  d 'Hygi6ne,  Univers i t6  de Montr6al) in 1 ml  0.9~ NaC1. 
BCG was given on the  1st day, while t he  o ther  2 compounds  
were admin i s t e red  on the  1st and 2nd day, all t h rough  the  
tai l  vein. R E S  depress ion  was induced by  100 mg of 
m e t h y l p a l m i t a t e  (Eas tman)  in 1 ml 5% dext rose  (con- 
ta in ing 0.10/0 Tween 20 homogenized  in a War ing  Blender) 

Table I. Effect of reticuloendothelial stimulation and depression on 
the splenic calcification induced by gadolinium chloride 

Treatment Splenic calcification 

Positive/total Scale 0 3 

GdC13 18/19 2.5 4- 0.1 
Zymosan + GdC1 a 1/10 b 0.2 4- 0.2 b 
Triolein + GdC13 0/9 b 0 b 
BCG + GdCI 3 0/10 b 0 b 
Methylpalmitate + GdC13 7/10 NS 1.3 4- 0.3 �9 
GdCI 3 + GdC13 10/10 NS 2.4 4- 0.2 NS 

and by  0.5 mg of gadol in ium chloride in 0.5 ml  water .  
Me t h y l p a l mi t a t e  was in jec ted  once on the  1st and  twice 
on the  2nd day, whereas  gadol in ium chloride was given 
once on the  2nd day  only, b o t h  t h ro u g h  the  tai l  vein 
(Table I). 

Ret icu loendothe l ia l  ac t iv i ty  was e s t ima ted  on the  3rd 
day  in groups of 10 zymosan- ,  triolein-, m e t h y l p a l m i t a t e -  
and  gadol in ium chlor ide- t rea ted  rats,  and on the  15th day  
in the  BCG-t rea ted  batch.  For  th is  purpose,  all the  ani- 
mals  received 16 mg/100 g body  weight  of ca rbon  ( C l l /  
1431a, Gun the r  Wagner ,  Hannover ,  Germany) ,  in t ra-  
venously,  under  p en t o b a rb i t a l  anesthesia .  Blood was 
w i thd rawn  from the  re t ro-orb i ta l  p lexus  a t  regular  
intervals ,  a f ter  which  ~che logar i thm of the  carbon 
concen t ra t ion  was p lo t t ed  agains t  t ime  and the  value of 
the  phagocy t i c  index (K) calculated according to the  
m e t h o d  of BIozzI et  al. ~2. 

Rare  ea r th  meta l s  (K. & K. Laborator ies)  were given to  
addi t ional  groups of zymosan- ,  triolein-,  m e t h y l p a l m i t a t e -  
or gadol in ium chlor ide- t rea ted  ra ts  on the  3rd day, and  
to a BCG-t rea ted  b a t c h  on the  15th day. The chlorides of 
gadol in ium and cer ium were admin is te red  i.v. in 1 ml  
wa te r  at  dose levels of 12 mg and I mg/100 g body  weight ,  
respect ively.  The animals  of the  gadol in ium chloride group 
were killed wi th  chloroform 3 days  af ter  the  in ject ion 
(Table II). At  autopsy,  splenic calcif icat ion was judged  
by  Ioupe inspect ion  and  expressed in t e rms  of an a rb i t r a ry  
scale of 0 = no lesion, 1 = jus t  de tec table ,  2 - -  modera te  
and 3 = severe lesions ~. For  histologic examina t ion ,  
specimens  of the  spleen were f ixed in alcohol-formol,  
emb ed d ed  in paraf f in  and  s t a i n e d  according to the  yon  
Kdssa  t echn ique  for the  d emo n s t r a t i o n  of calcium salts. 
All cer ium chlor ide- t rea ted  ra ts  were killed 2 days  af ter  
the  injection.  Here,  spec imens  were t a k e n  f rom the  liver, 
f ixed in Ca-formol, and  s ta ined wi th  Oil red O. Lipids  
were ex t rac ted  according to the  m e t h o d  of FOLCH et  al. 13. 
Total  l ipid con ten t  was de t e rmined  gravimetr ica l ly .  

Our results  were b iometr ica l ly  eva lua ted  by  S tuden t ' s  
t-test.  In  the  Tables  and in t he  Figure,  the  SD is p resen ted  
as an express ion of the  observed var ia t ions .  The ' E x a c t  
P robab i l i t y  Tes t '  of F i sher  and  Yates  was used to  com- 
pare  t he  incidence of splenic calcification. 

P < 0.01, b p < 0.001; NS, not significant. 

Table II. Effect of reticuloendothelial stimulation and depression on 
the cerium chloride-induced fatty degeneration of the liver 

Treatment Number Total lipid content 
of rats (mg/g wet tissue) 

None 9 48.97 -r 1.28 
CeCI a 10 74.38 -4- 6.24 b 
Zymosan + CeC13 10 76.74 4- 2.8o o (NS) a 
TrioIein + CeC13 10 72.09 4- 5.59 b (NS) a 
BCG + CeCIa 10 85.80 + 1.06 o (NS) a 
Methylpalmitate + CeC13 10 50.92 4- 3.47 NS(a) a 
GdC1 a + CeC13 10 85.72 4- 2.45 o (NS) d 

p < 0.05; b p < 0.01; r p < 0.001; a compared with group 2; 
NS, not significant. 
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Resul ts  In  accordance  wi th  o the r  inves t iga t ions  ~*-~7, 
zymosan,  t r iolein and  BCG marked ly  increased the  gra- 
nulopect ic  ac t iv i ty  of the  R E  S (Figure). Me thy lpa lmi t a t e  ~s 
and  gadol inium chloride caused t h e  same degree of IRES 
depression.  

In t ense  splenic calcif icat ion was no ted  in the  controls  
4 days  af ter  t r e a t m e n t  wi th  gadol in ium chloride (Table I). 
Histologically,  calcified mater ia l  was found in the  marginal  
zone and in the  red pulp  of the  spleen. 

No calcif icat ion was ev iden t  in the  tr iolein- or BCG- 
t r ea t ed  rats,  ond only  one posi t ive  yon  Kdssa  react ion 
was no ted  among  the  animals  given zymosan.  The cer ium 
chlor ide- induced f a t t y  inf i l t ra t ion in the  ra t  l iver was 
p r even t ed  only  by  m e t h y l p a l m i t a t e  (Table II).  

Discussion. The mechan i sm th rough  which  ret iculo- 
endothel ia l  s t imula t ion  p ro tec t s  aga ins t  gadol in ium 
chlor ide- induced splenic calcif icat ion is not  ye t  fully 
unders tood.  R E S  s t imula t ion  p robab ly  al ters  the  distr i-  
bu t ion  of gadol in ium chloride. Apparen t ly ,  the  Kupf fe r  
cells, no t  t he  spleen, p lay  a decisive role in reticulo- 
endothel ia l  s t imula t ion  by  t u m o r  g rowth  and  par t ia l  
h e p a t e c t o m y  ~ - ~  DI Ll~zlo ~, dur ing  graf t  versus  hos t  
react ions,  and  MUNSON et al. ~a, dur ing  z y m o s a n - i n d u c e d  
re t iculoendothel ia l  s t imulat ion,  no ted  a depressed splenic 
up take  and a m a rked ly  enhanced  hepat ic  up take  of I ~a~- 
l ipid emulsion.  

Tha t  the  R E S  par t i c ipa tes  in l ipid me tabo l i sm is well- 
k n o w n ~ , ~ .  The p reven t ion  by  m e t h y l p M m i t a t e  of 
cer ium chlor ide- induced f a t t y  l ivers is in accordance  wi th  
the  inves t iga t ions  of C-AILLARD et al.2L who found t h a t  
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Reticuloendothelial activity in rats treated with zymosan, triolein, 
BCG, methylpalmitate or gadolinium chloride. 

the  increase of t r ig lycer ides  and hepa t i c  f a t t y  acids, 
el ici ted in ra t s  by  ingest ion of sod ium selenite, e thanol ,  
isopropanol ,  carbon te t rachlor ide ,  e th ionine  or DDT,  is 
less marked  when  the  IRES is par t i a l ly  blocked by e thy l  
s teara te .  However ,  fu r the r  inves t iga t ions  are needed to 
de te rmine  why  gadol in ium chloride did no t  p ro t ec t  
agains t  cer ium chlor ide- induced f a t t y  l ivers 2s. 

Rdsumd. Chez le rat ,  la calcif icat ion de la ra te  p rodu i te  
par  le chlorure de gadol in ium peu t  8tre pr~venue par  des 
ac t iva teurs  de SIRE tels qua le zymosan,  la triol~ine et  le 
BCG. Le chlorure de c6rium p rodu i t  dans  le foie une 
d6g6n~rescence graisseuse emp~ch~e par  le m6thy lpa lmi -  
tare  qui est  un inhib i teur  du SRE.  
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The Effect of S e m i c a r b a z i d e  Pre trea tment  on the Depressant  Act ion of Barbi turates  

The depressan t  act ion of ba rb i tu ra t e s  on spinal  synap t ic  
ac t iv i ty  is well s tudied.  Transmiss ion  across b o t h  mono-  
synap t i c  and po lysynap t i c  reflex arcs is depressed  2, while 
the  ampl i tude  and  dura t ion  of the  segmenta l  dorsal  root  
po ten t i a l  (DRP) is increased af ter  snlaller doses, and the  
t ime  for ha l f -decay  fu r the r  prolonged by  larger doses 2. 
The con t r ibu t ion  of the  ba rb i tu ra t e - induced  increase in 
D R P  to the  depress ion of the  ven t ra l  root  d ischarge is 
diff icul t  to assess. Fur the rmore ,  i t  is no t  known  whe t h e r  
t he  act ion of ba rb i t u r a t e s  is med i a t ed  t h rough  some 
spinal  inh ib i to ry  subs tance  or whe the r  i t  resul ts  f rom a 
di rect  ac t ion on neuronal  e lements .  Since 7 aminobu ty r i c  
acid (GABA) is p resen t  in the  spinal  cord a and exer ts  a 
po t en t  depressan t  ac t ion on spinal  neuronal  ac t iv i ty  when 
appl ied microelect rophoret ica l ly% while depolar iz ing 

af ferent  p resynap t i c  te rminals  when  added  to the  per- 
fusing med i u m s, the  effects  of pen toba rb i t a i  (Nembutal)  
on spinal  t ransmiss ion  were examined  af ter  deple t ion  of 
GABA by  semicarbazide,  a compound  which blocks the  
synthes is  of this  inh ib i to ry  amino  acid 5. 
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