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Introduction

Lave nde r  (Lav andula  a ng ust i fo l i a  Mi l l . )  e sse nt i a l  o i l  i s  wi de ly  use d  i n  cosme t i cs ,  

aromath e rapy ,  a nd  t radi t i ona l  me dic i ne .  Conce rns  we re  ra i se d  a f ter  case  r e ports  

sugge sted  a  poss i b le  assoc i a t i on  be twe en  de rmal  e xposu re  to  lave nde r -conta in ing  

products  and  pre pube rta l  gyne comast i a  o r  pre mature  the larche  i n  chi ldre n  [1] .  E ar ly  

i n  v i t ro  s tudi e s  i ndi cate d  we ak  e s troge n  re ce ptor  ac t i vat i on  and  ant i - androge nic  

e f fec ts  o f  i t s  main  const i tue nts ,  l ina loo l  a nd  l ina ly l  ace ta te ,  l e ad i ng  to  h ypo the se s  

about  e ndocr i ne - d isrupt ing  pote nt i a l .  [2 ]  

Suggested  mechanisms  of  the prior  views on the effect  [1,  2]

1 . E stroge n  re ce ptor  (E R)  ac t i vat i on  –  Some  in  v i t ro  s tudi e s  and  ye ast  assa ys  

sugge sted  that  l ina loo l ,  l i na ly l  ace ta te ,  o r  lave nde r  o i l  e x trac ts  could  we akly  b i nd  

to  and  ac t i vate  e s troge n  re ce ptors ,  mi mi cki ng  e s troge n - l i ke  e f fe c ts .

2 . Androge n  re ce ptor  (AR)  antagonism  –  The  same  compounds  we re  a lso  re po rte d  to  

i nhi bi t  androgen  re ce ptor  ac t iv i ty  in  ce l l - base d  assays ,  re duci ng  androge n  

s i gna l i ng .

3 . Combi ned  e f fec t  –  Thi s  dua l  act i on  (we ak  e s troge ni c  +  ant i - androgenic  ac t i v i ty)  

was  thought  to  shi f t  the  horm onal  ba lance  toward  a  more  es trogenic  s ta te ,  

pote nt i a l ly  e x pla i n ing  the  case  re ports  o f  pre pube r ta l  gyne comast i a  i n  boys  and  

pre mature  the larche  i n  g i r l s .  

Recent  evidence  overview

• Gui de l i ne - Compl i ant In Vi tro & In Vi vo Studi e s (2 0 2 3 –2 024 )

A compre he nsi ve  fo l low - up  s tudy  publ i she d  i n  Archi ve s  o f  Toxi cology  found  no  

cons i s tent  e s t roge nic  (E R)  o r  androge ni c  (AR)  ac t iv i ty  for  l i na loo l  (L i n)  o r  l i na ly l  

ace ta te  (L i nAc )  in  both  re combi nant  ye ast  scre ening  assay s  and  mammal i an  ce l l  

re porte r  te s ts .  A l though  a n  in i t i a l  ant i - androge nic  s igna l  was  noted  i n  ye ast  assay s ,  

i t  was  not  conf i rme d  i n  va l i date d  mammal i an  syste ms .  [3 ]

In  v i vo  s tudi e s — i nc luding  Ute rotrophi c  and  He rshbe rg e r  assa y s — showe d  no  

s i gni f i cant  dose -re la te d  e f fec ts  o n  hormon e - se ns i t ive  organ  we i ghts ,  re product i ve  

be havi or ,  o r  de ve lopme nta l  outcome s  i n  rode nts .

• E pi de mi olog i ca l  E vi de nce  i n  Pe di atr i c  Populat i ons

A cross - se c t i ona l  s tudy  invo lv i ng  5 56  chi ldre n  (age d  2–15 )  re ve ale d  no  case s  o f  

prepuber ta l  gynecomast i a  or  o the r  endocr i ne  di sorders  l i nked  to  lavender  or  tea  

t re e  o i l  e xposure .  The  pr e va le nce  o f  hor mone - re la te d  i ssue s  i n  expose d  chi ldre n  

was  comparable  to  those  une xpose d  ( r i sk  ra t i o  not  s ta t i s t i ca l ly  s i gni f i cant) .  [4 ]

• Syste mat i c  Re vi e ws  Und e rmi ni ng  Causa l  L i nks

A s yste m at ic  re v ie w  o f  ava i lab le  case  re po rts  found  the m  me thod olog i ca l ly  we ak,  

wi th  only  four  case - se r i e s  and  low pote nt i a l  for  causa l i ty .  Conc lus i ons  s ta te  the re  

i s  l i t t le  to  no  e v i de nce  support i ng  a  causa l  re la t i onshi p  be twe e n  lave nde r  e sse nt i a l  

o i l  and  pe di atr i c  e ndocr i ne  d i srupt i on .  [2 ]

Conclusion

More  re ce nt  re gula tory  i n  v i t ro  and  i n  v i vo  s tudi e s  have  not  conf i rmed  the se  

e f fe c ts ,  h i ghl i ght i ng  the  ne e d  for  a  cr i t i ca l  e va luat i on  o f  the  e v i d e nce .

The  curre nt  body  o f  e v i d ence  doe s  not  support  lave nde r  e sse nt i a l  o i l  o r  i t s  mai n  

const i tue nts  a s  c l i n ica l ly  re le vant  endocr i ne  d i sruptors .  Conce rns  ra i se d  by  case  

re ports  and  i so la te d  i n  v i t ro  f i ndings  are  not  substant i a te d  by  va l i date d  in  v i t ro  

assa ys ,  computat i ona l  mode ls ,  o r  i n  v i vo  s tudi es .  The se  re su l ts  e mphas i ze  the  

i mportance  o f  i nte grat ing  mult i p le  l i ne s  o f  e v ide nce  be fore  prop os i ng  causa l  l i nks  

between  exposur e  to  natura l  pro ducts  and  endocr i ne - re lated  outcomes .  Further  

re se arch  should  focus  o n  po te nt i a l  confounding  compone nts  i n  cosme t i c  

formulat i ons  and  e mplo y  s t andardize d  protoco ls  to  re so lve  re mai ni ng  

unce rta i nt ie s .

Fig.1 Lavandula angustifolia 
‘Sevtopolis’, one of the frequently 
cultivated genotypes in Eastern 
Europe, inflorescence 
(owner: Ioana C., 2022)

Fig.2 Lavander essential oil and its 
main components, linalool (Lin) and 
linalyl acetate (LinAc)
(owner: MedChemExpress)

Fig. 5 The table summarizes the frequency and prevalence of endocrine 
disorders observed among 556 children exposed to lavender and tea tree 
essential oils. Out of nine total cases, the most common disorder identified 
was hypothyroidism (0.73%, t=1.41), followed by precocious puberty 
(0.49%, t=1.36), growth hormone deficiency (0.49%, t=1.35), and delayed 
puberty (1.39%, t=-0.8). No cases of prepubertal gynecomastia were 
reported. Statistical comparisons (one-sample t-tests) showed that the 
prevalence rates in this exposed group were not significantly different from 
established population norms. [4]
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Lin

Lin Ac

Endocrine disorder Frequency Percent (%) t

Prepubertal gynecomastia 0 0 –

Precocious puberty 2 0.49 1.36

Delayed puberty 1 1.39 –0.80

Growth hormone deficiency 1 0.49 1.35

Hypothyroidism 4 0.73 1.41

Fig 3. Estrogen (ERTA) and androgen (ARTA) receptor reporter assays. 
Luciferase activity was measured after 20–24 h incubation with linalool (a/b) 
or linalyl acetate (c/d) at 10⁻⁹–10⁻³ M, in the absence (solid) or presence 
(open grey) of 25 pM E2 (anti-ER) or 500 pM DHT (anti-AR). Relative 
transcriptional activity (RTA) was normalized to positive controls (1 nM E2 or 
10 nM DHT = 100%) and spike-in controls (25 pM E2 or 500 pM DHT = 
100%). Results are % mean RTA ± SD from two independent experiments 
(triangles/diamonds, n=3 wells/condition). [3]
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