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The b iosynthes is  of porphobilinogen, a p r e c u r s o r  of heine, begins  with a reac t ion  of condensat ion of two 
6-aminolevul in ic  acid (ALA) molecu les ,  ca ta lyzed by ALA dehydra tase .  The mos t  intensive fo rma t ion  of the 
porphyr in  t akes  place in bone m a r r o w  cel ls ,  followed by l iver  and, at a lower  level ,  the remain ing  organs  of 
an imals  [2, 9]. 

Act ivi ty  of ALA dehydra tase  is inhibited by lead by a noncompeti t ive m e c h a n i s m  [13]. ALA dehydra tase  
of e r y t h r o c y t e s  is the mos t  sens i t ive  to the inhibi tory act ion of lead [10]; the enzyme of the l ive r  and kidneys 
[7, 14] and of o ther  v i s c e r a  [11] is l e ss  sens i t ive .  

This  paper  d e s c r i b e s  a compara t ive  study of porphobil inogen b iosynthes is  f rom ALA by homogenates  of 
ra t  v i s c e r a l  t i s sue s ,  using admin is t ra t ion  of lead as a method of revea l ing  the par t i cu la r  f ea tu res  of porphyr in  
fo rma t ion  in d i f ferent  organs .  

EXPERIMENTAL METHOD 

E x p e r i m e n t s  we re  c a r r i e d  out on 145 noninbred ma le  albino r a t s  weighing 260-310 g, of which 77 ani-  
ma l s  we re  cont ro ls  and 68 were  poisoned with lead ace ta te  by subcutaneous inject ion in a dose of 25 mg  
lead/kg body weight. The poisoning continued for  5-6 weeks,  with th ree  injections a week. Control  r a t s  were  
given inject ions of dis t i l led water .  

The development  of lead poisoning was judged f r o m  the genera l  condition of the an imals ,  changes in the 
red  blood pic ture ,  and d is turbance  of porphyr in  me tabo l i sm.  The hemoglobin level  and re t icu loeyte  eountwere  
de te rmined  in the usual way, and the number  of e ry th roey t e s  with puncture basophi l ia  was counted a f t e r  
"en r i chment"  in a moi s t  chamber .  The ALA concent ra t ion  in the urine was de te rmined  by the method in [12] 
in the w r i t e r s '  own modif icat ion [3]. I ron  in the p l a s m a  was de te rmined  by the or thophenanthrot ine  method.  
The r a t s  we re  killed by decapitat ion.  

ALA dehydra t a se  act ivi ty  was e s t ima ted  f r o m  the quantity of porphobil inogen (in pg /mg protein/2 h of 
incubation) synthes ized  by v i s c e r a l  homogenates  f r o m  a 0.1 M solution of ALA added [1, 4]. Pro te in  was 
de te rmined  by L o w r y ' s  method.  Squash p repa ra t ions  f rom the l iver ,  kidneys,  and spleen for cytological  inves-  
t iga t ion  were  stained with azu re - eos in .  

EXPERIMENTAL RESULTS 

It will  be c l e a r  f rom Table  1 that in the r a t s  rece iv ing  lead aceta te  there  was a tendency for  body weight 
to fal l  and anemia  to develop,  accompanied  by an inc rease  in the number  of reticuloc:y~es and st ippled e r y t h r o -  
cytes  and a m a r k e d  inc rease  in the ALA concent ra t ion  in the urine.  These  obse rva t ions  indicated the develop-  
ment  of s e v e r e  lead poisoning in the r a t s .  The p l a sma  iron level  showed no signif icant  change under these  
c i r c u m s t a n c e s .  
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TABLE 1. Pr inc ipa l  Indices Charac te r i z ing  Development  of Lead Poisoning in Rats  (M 4- m) 

Index 
_ _ _ _ R a t s  receiving lead acetate 

before begin- before 
ning of injec- sacrifice 
Itions 

Rats receiving placebo 
(control) 

bE-fore 
/ning of injec- sacrifice 
~tions 

Body weight, g 302,7_+5,24 288,36_+6,49 3054-10 ,3  335,9-+18,3 
Hemoglobin concentration, g% 13,1__0,076 7,8+0,18 12,6--+0,24 12,3• 
Reticuiocyte count, % 2,5+0,15 9,9--+0,8 2,5-+0,15 3,65-+0,39 
Number of stippled erythrocytes per 10,000 cells 1,7_+0,46 34,2--+0,76 1 , 7 - + 0 , 4 6  1,6-+0,42 
ALA in urine, rag% 0,29-+0,03 1 t,31-+0,95 0,29-+0,03 - -  
Plasma iron concentration, pg/100 ml 207_+5,3 214-+3,2 - -  - -  

The l aye r  of fat on these  an imals  was  absent  o r  cons iderab ly  reduced,  and the weights of the spleen,  
l iver ,  and kidneys were  inc reased .  F o r  ins tance,  whe reas  in intact r a t s  the spleen weighed 0.7 4- 0.02 g, in 
r a t s  r ece iv ing  subcutaneous inject ions of dis t i l led wa te r  it weighed 1.27 4- 0.12 g, and in r a t s  rece iv ing  injec-  
t ions of lead ace ta te ,  it weighed 2.1 4- 0.1 g. 

Changes in ALA dehydra tase  act ivi ty in r a t s  with lead poisoning var ied  in different  expe r imen t s .  In 
homogenates  of the lungs, kidneys,  and hear t  ALA dehydra tase  act ivi ty  was reduced: in the lung t i s s u e s  by 
40.3% (from 3.62 4- 0.35 to 2.16 4- 0.17 pg/mg; P<  0.01); in the kidneys by 40% (from 4.31 4- 0.25 to 2.59 4- 0.19 
# g / m s  P < 0.01), and in the hear t  by 38.2% (from 2.7 4- 0.49 to 1.67 4- 0.14 pg/mg; P < 0.05). Act ivi ty  of the 
enzyme in the t i s sues  of the l iver ,  pancreas ,  and sma l l  intest ine was unchanged, and in the spleen it was 
inc reased  by 26.3% - f rom 2.47 4- 0.2 to 3.12 4- 0.23 #g/rag prote in  2 h of incubation (P < 0.05). By analogy with 
anemia  in other  pathological  condit ions,  the compensa to ry  development  of loci of ex t r amedu l l a ry  hemato-  
po ieses  in ce r t a in  o rgans  with high abil i ty to synthes ize  heme in normoblas t s  may  be postulated [1, 5]. 

In squash p repa ra t ions  of the spleen f rom intact r a t s  mos t  cel ls  were  lymphoeytes ,  predominant ly  sma l l  
lymphocytes  (93.5%), and a few cel ls  could be c lassed  as p ro lymphocytes .  The spleen cel l  composi t ion  of some 
r a t s  included so l i t a ry  p l a sma  cel ls ,  mac rophages ,  and mas t  cel ls  as well  as a few cel ls  r ep re sen t a t i ve  of bone 
m a r r o w  h e m a t o p o i e s i s -  mye locy tes ,  m e t a m y e l o c y t e s  (between 0.04 and 0.09%); normoblas t s  numbering 0.44- 
0.13% were  found in all  r a t s .  

In the spleen cel l  composi t ion  of r a t s  with lead anemia ,  against  the background of a predominance  of 
lymphocytes  the re  was a cons iderable  inc rease  in the number  of normoblas t s ,  mainly  on account of poly- 
chromatophi l ic  and oxyphilic fo rms ,  which amounted on ave rage  to 20.5 4- 1.2%. Only in one case ,  in which the 
percen tage  of no rmoblas t s  was pa r t i cu la r ly  high (28.8%) were  many  basophi l ic  f o r m s  found. In some p r e p -  
a ra t ions  m e g a k a r y o c y t e s  were  seen, evidence of the development  of loci of myeloid  hematopoies i s  in the 
spleen.  

Cytological  examinat ion  of squash p repa ra t ions  of the l ive r  and kidneys of the r a t s  with lead poisoning 
r evea led  single normoblas t s  in p repara t ions  f r o m  one- th i rd  of the animals  against  the background of hepato-  
cytes  and r ena l  epi thel ium re spec t ive ly  and of cel l  debr i s .  

The inc rease  in ALA dehydra tase  act ivi ty in the spleen t i s sue  can evidently be explained by the appea r -  
ance of ce l l s  of ectopic hematopo ies i s  in it. 

The intensi ty of porphobil inogen synthes is  thus differed in different  organs .  The sensi t iv i ty  of the enzyme 
which ca ta lyzes  this  p roces s  in the o rgans  to the act ion of inhibi tors ,  espec ia l ly  lead, also differed: in some 
organs  a d e c r e a s e  in act ivi ty  of the enzyme was observed ,  in o thers  its act ivi ty was unchanged, and in some 
(the spleen) it was  inc reased .  This  may  be a t t r ibutable  to the p resence  of i sozymes  of ALA dehydra tase .  The 
i nc rea se  in enzyme  act ivi ty in the spleen was evidently due to the development  of loci of ectopic hematopo ies i s  
in that  organ.  

It is an in te res t ing  fact  that  changes in ALA dehydra tase  act ivi ty in the same  organs  var ied  when lead 
was given in vivo or  added in vi t ro  [2]. S imi la r  data  a re  to be found in the l i t e ra tu re  on UDP-bi l i rub in-g lu-  
curonyl  t r a n s f e r a s e  and "/-glutamyl t r anspep t idase  [8], and mixed oxidases  [15]. In the whole o rgan i sm,  lead 
may  perhaps  not only affect  b iosynthes i s  of hemopro te ins ,  but may also  act on t he i r  breakdown [15]. 

Bes ides  the acting dose,  the root  of en t ry  of lead into the body - pe ro r a l  o r  p a r e n t e r a l -  also is imp o r -  
tant  [6]. 
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L I V E R  O R G A N  C U L T U R E  F R O M  S U C K L I N G S  B O R N  TO M I C E  

I N F E C T E D  W I T H  C O X S A C K I E  V I R U S  D U R I N G  P R E G N A N C Y  

T .  A .  G i c h e v a ,  V.  E .  Y a v o r o v s k a y a ,  UDC 618.2-06:616.988.23]-029.1-092.9-055.52 
a n d  Y u .  P .  G i c h e v  

KEY WORDS: Coxsackie  A13 virus;  o rgan  culture;  prol i ferat ion;  l iver .  

The w r i t e r s  p rev ious ly  es tab l i shed  the marked  cy topro l i fe ra t ive  act ion of Coxsackie  A13 vi rus  during 
o rgan  cul ture  of l iver  obtained f rom f em a l e s  infected once with the v i rus  during pregnancy [4]. Since man i -  
fes ta t ions  of the ey topro l i f e ra t ive  effect  in expe r imen t s  in vivo and in v i t ro  a re  c h a r a c t e r i s t i c  of chronic  v i rus  
infect ion [1], the object  of this par t  of the invest igat ion was to study growth of an organ  cul ture  of l i ve r  t aken  
f r o m  the young mice  born  to these  m o t h e r s .  

E x p e r i m e n t s  were  c a r r i e d  out on noninbred albino mice  weighing 20-22 g. The mo the r s  were  infected 
with undiluted v i rus -con ta in ing  cul ture  fluid, containing !05.'~5 TCDs0/ml. The v i rus  was injected i n t r amuscu -  
l a r ly  into the an imals  once, on the 7th day of pregnancy,  in a dose of 1 ml.  The day of d i scovery  of a vaginal  
plug was taken as the f i r s t  day of pregnancy.  

Eight sucklings divided into two groups were  used in the exper iment :  group 1 (experimental)  consis ted  
of five newborn mice  autopsied 15 days  a f t e r  injection of v i rus  into the mothers ;  group 2 (control) consis ted of 
t h ree  sucklings obtained f r o m  uninfected healthy mo the r s .  Virus was isolated f r o m  the l iver  t i s sue  of the 
expe r imen ta l  newborn mice  by the usual  methods .  

Organ  cul ture  of the l ive r  was ca r r i ed  out by Grobs t e in ' s  method in the modif icat ion of Lur iya  and 
P 'yanchenko [3], in Conway dishes  at the par t i t ion boundary between two media .  Detai ls  of the method were  
desc r ibed  previous ly  [4]. 

Al toge ther  88 explants  we re  studied. To compare  growth of o rgan  cu l tures  of the l ive r  f rom mice  of the 
above groups,  f ea tu res  re f lec t ing  the c h a r a c t e r  of growth of ce l l s  around the explant (absence of growth, smal l  
zone of cel l  growth, good g r o w t h -  a wide zone of cel l  growth), the p resence  of lymphocytes  in the zone of 
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