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The te ra togen ic  act ion of 2 ,4 ,5- t r ich lorophenoxyace t ic  acid and i ts  butyl e s t e r  was studied. 
P r e p a r a t i o n s  of the acid i t se l f  and i ts  butyl e s t e r  were  shown to be highly specif ic  t e ra togens  
inducing anomal ies  of uni form type:  c lef t  palate ,  hydronephros i s ,  b rachydac ty l i a ,  and g a s t r o -  
intes t inal  h e m o r r h a g e s .  In the case  of the butyl e s t e r  of 2 ,4 ,5- t r ich lorophenoxyace t ic  acid 
these changes were  m o r e  marked .  It is pos tu la ted  that the t e ra togen ic  action of the com-  
pounds is  due to the p re sence  of dioxide. 

The te ra togenic  act ion of 2 ,4 ,5- t r i eh lorophenoxyace t ic  acid (2,4,5-T) has  been  desc r ibed  in ex p e r i -  
men t s  on two s t ra ins  of m ice ,  r a t s ,  and h a m s t e r s  [3, 4]. The compound 2 ,3 ,7 ,8 - t e t r ach lo rod ibenzo-p-  
dioxine, p r e s e n t  as  an impur i ty  in the p repa ra t ions  of 2 ,4 ,5-T,  also had a t e ra togen ic  act ion on r a t  e m -  
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Fig. 1. Relat ionship between e m b r y o -  
toxic act ion of the compound and t ime 
of its adminis t ra t ion .  Absc i s sa ,  days 
of pregnancy;  ordinate ,  dosed implan-  
ta t ion m o r t a l i t y  of e m b r y o s  (in %);A) 
compound 2,4,5-T;  1) dose 400 mg 
kg; 2) dose 100 mg/kg ;  B) butyl e s t e r  
of 2 ,4 ,5-T;  1) dose 200 m g / k g ;  2) dose 
50 mg /kg .  

b r y o s  [2, 6]. I t  is not yet  c l ea r  whether  pure  2,4,5-T p o s s e s s e s  
t e ra togen ic  p r o p e r t i e s  or  i ts  te ra togenic  action is due to the 
p r e sence  of the dioxide. 

E x p e r i m e n t s  were  c a r r i e d  out to study the te ra togenic i ty  of 
2 ,4,5-T and its  butyl e s t e r .  

E X P E R I M E N T A L  M E T H O D  

Expe r imen t s  were  c a r r i e d  out on 513 expe r imen ta l  and 73 
control  r a t s  obtained f rom the Rappolovo N u r s e r y .  Two p r e p a r a -  
t ions of 2 ,4,5-T were  tes ted:  one was synthes ized  at the Ufa 
Chemica l  Fac tory ,  the other  at the Insti tute of Toxicology,  Min- 
i s t r y  of Heal th  of  the USSR.* The butyl e s t e r  of 2 ,4,5-T con- 
s i s ted  of a 42% emuls ion  with a f i l le r .  The 2,4,5-T was tes ted  
as an aqueous emuls ion  with the addition of Tween-20 and Tween-  
40 e m u l s i f i e r s  in doses  of 100 and 400 m g / k g ,  and the butyl e s t e r  
of 2 ,4 ,5-T was given in doses  of 50 and 200 m g / k g  (calculated as 
butyl es te r ) .  The p repa ra t ions  were  given as a single dose f rom 
the f i r s t  to the fourteenth or the f i r s t  to the sixteenth days of 
p regnancy  through a gas t r i c  tube. 

The  f i r s t  day of p regnancy  was  de te rmined  f rom the p r e s -  
ence of s p e r m a t o z o a  in vaginal  s m e a r s .  The pregnant  f ema le s  of 
the expe r imen ta l  and control  groups were  examined on the nine- 
teenth- twent ie th  day of pregnancy.  The number  of l iving and dead 
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Fig. 2. Types  of brachydactyl ia  ar is ing a f te r  adminis-  
t ra t ion  of the butyl e s t e r  of 2,4,5-T in a dose of 200 
mg/kg:  a) normal  limb, b, c, d) examples  of brachydac-  
tylia.  
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Fig. 3. Tera togen ic  act ivi ty of butyl 
e s t e r  of 2,4,5-T in a dose of 200 m g /  
kg as a funct ionof  t ime of adminis-  
t ra t ion.  Abscissa ,  days of pregnan-  
cy; ordinate ,  percentage of deformed 
embryos~ 1) incidence of b rachydae ty -  
lia; 2) incidence of clef t  palate.  

fe tuses ,  of implantation s i tes  with r e s o r b e d  embryos ,  and the 
number  of co rpora  lutea in the ovar ies  were  counted. The em-  
bryos  were  f reed  f rom fetal membranes ,  examined with the un- 
aided eye to determine any external  anomalies ,  and then fixed in 
Bouin 's  fluid for a study of the state of the internal  organs by 
Wilson's  method as modified in the Depar tment  of Embryology,  
Institute of Exper imenta l  Medicine [1]. 

E X P E R I M E N T A L  R E S U L T S  

After  adminis t ra t ion of 2,4,5-T in a dose of 100 mg/kg  the 
embryonic  mor ta l i ty  in the ea r ly  per iod of pregnancy was low. 
An inc rease  in the dose to 400 mg/kg  increased  the embryotoxie  
ef fec t  (Fig. 1A). 

In this s e r i e s  of exper iments  so l i t a ry  fetuses with externa l  
deformi t ies  were  found. In a dose of 100 mg/kg,  2,4,5-T produced 
embryos  with a combination of deformi t ies :  absence of the lower 
jaw, changes in the hind l imbs, and ex0phthalmos. After  adminis-  
t ra t ion  of 2 ,4 ,5-T in a dose of 400 mg/kg  one embryo  was found 
with t r idae ty ly  of the upper  limb combined with syndactyly; and 
another  embryo  had brachydactyl ia  of the upper  limb. 

Investigation of the state of the internal  organs af te r  t r ea tmen t  with 2,4,5-T revea led  single cases  of 
c lef t  palate,  hydrocephalus ,  and hydronephros is .  The butyl e s t e r  of 2,4,5-T proved to be much more  toxic 
for  the embryos  (Fig. 1B). After  its adminis t ra t ion in a dose of 200 mg/kg  f rom the f i r s t  to the seventh 
days of pregnancy most  of the embryos  died, so that only single embryos  were  obtained at autopsy. In some 
animals  all  the embryos  had died, while in others  pregnancy had evidently been in ter rupted  in the ea r ly  
stages of development,  so that at the o rd inary  t imes  of autopsy no corpora  lutea of pregnancy or implanta- 
t ion s i tes  could be found. For  these r ea sons  it was impossible  to es tabl ish the dynamics of the post implan- 
tat ion mor ta l i ty  of the  embryos  in this s e r i e s  of exper iments  before  the seventh day of development.  
However ,  the embryonic  mor ta l i ty  exceeded 80% at the end of organogenesis .  The butyl e s t e r  of 2,4,5-T 
caused high mor ta l i ty  among the embryos  in a dose of 50 mg/kg  also. 
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Exte rna l  de fo rmi t i e s  induced by the butyl e s t e r  of  2 ,4 ,5-T in a dose of 200 m g / k g  f rom the ninth to 
the fourteenth day of pregnancy  cons is ted  of a uniform anomaly  of the l i m b -  brachydac ty l ia .  

I t  is s t r ik ing that  only the hind l imbs  were  affected in all  e m b r y o s  with brachydac ty l ia  except  one. 

The degree  of involvement  of the digital phalanges va r i ed  cons iderab ly  in different  e m b r y o s :  f rom 
shortening to total  absence  (Fig. 2). The butyl e s t e r  of 2 ,4,5-T in a dose of 50 m g / k g  caused no deformi-  
t ies  of the l imbs .  

F u r t h e r m o r e ,  the butyl e s t e r  of 2 ,4,5-T induced cleft  palate ,  hydronephros i s ,  hydrocephalus ,  and ex- 
tensive  gas t ro in tes t ina l  h e m o r r h a g e s .  Most  e m b r y o s  with b rachydac ty l ia  had clef t  palate .  When the dose 
of the compound was reduced  to 50 m g / kg ,  c lef t  palate was found only occas ional ly .  

The re la t ionsh ip  between the f requency of c lef t  palate and brachydac ty l ia  induced by the butyl e s t e r  
of 2,4,5-T in a dose of 200 m g / k g  and the t ime  of admin is t ra t ion  of the compound is i l lus t ra ted  in Fig. 3. 

I t  can be concluded f rom the r e s u l t s  of these  expe r imen t s  that  the butyl e s t e r  of 2 ,4 ,5-T has a highly 
speci f ic  t e ra togenic  action. Compar i son  of the embryo tox ic  and te ra togenic  effects  of the two p repa ra t ions  
studied r e v e a l  only quanti tat ive d i f fe rences .  The te ra togenic  and embryotox ic  act ivi ty  of the p repa ra t ion  
of the butyl e s t e r  of 2 ,4,5-T was s t ronge r  than that of the p repa ra t ion  of 2 ,4 ,5-T.  

The identical  t e ra togen ic  act ion of the two p repa ra t ions  is p robably  a t t r ibutable  to the p r e senc e  of 
dioxine, while the quanti tat ive d i f fe rences  between the ef fec ts  a re  a t t r ibutable  to d i f ferences  in the content 
of the dioxine. This  hypothesis  is suppor ted  by the fact  that  in expe r imen t s  on r a t s  of the Sprague-Dawley  
s t r a i n  and on New Zealand rabb i t s  a p r epa ra t i on  of 2 ,4,5-T with a reduced  dioxine content had only an 
embryo tox ic  action and the t e ra togen ic  effect  was absent  [5]. In addition, identical  e f fec ts  have been de- 
sc r ibed  for  p repa ra t ions  of 2,4,5-T with a high content of dioxine and the pure  dioxine [4, 7]. 

The r e s u l t s  of the p re sen t  expe r imen t s ,  like those desc r ibed  in the l i t e r a tu re ,  suggest  a high t e r a t c -  
genic act ivi ty  of p repa ra t ions  of the 2,4,5-T group. 
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