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Ce_�vlr�gklt��� « �la�m`lmh`�pqorcchekc�teqd�[^k`�p[v�eq�d[p�ejm[^q`_�qd`eo�p`haç
^lkae_`k^` Ë��� « �la�m`lmh`�p[v�qd`v�d[s`�[sle_`_�pl^e[h�peqr[qelkp�_r`�ql�qd`eo�[^k` À
W`�pl�c`q�eqÆ�Td`o`�[o`�jlo`�lmqelkp�[k_�ekaloj[qelk�qd[k�`s`o À�IqÛp�pl�`[pv�ql�c`q�hlpq
ek�qd`�jeuÀ

Wd`qd`o�vlr Ûs`�pqorcch`_Ã�lo�I�alrk_�vlrop`ha�mh[cr`_�]v�promoep`�]o`[glrqp�t`�^[k
d`hmÀ

Td`�]`pq�lmqelk�ep�[ht[vp�ql�p`q�rm�[�ao``�^lkprhq[qelk�teqd�rp�ql�flek�lro
^ljmo`d`kpes`�[^k`�molco[j À�Tdep�^lkprhq[qelk�q[g`p�[]lrq����jekrq`p�[k_�t`�peq
_ltk�[k_�q[hg�[]lrq�[hh�vlro�Sgek^[o`�cl[hp Ã�^roo`kq�hea`pqvh`Ã�[k_�cl�ls`o�[kv
nr`pqelkp�vlr�d[s` À�R`[_v�ql�c`q�pq[oq`_ Ë�Clk Ûq�tloovÃ�t`�^[k�_l�vlro��pq�qo`[qj`kq
qd[q�_[v�qll Æ

@hh�nr`pqelkp�[o`�co`[q�nr`pqelkpÃ�[k_�t` Û_�o[qd`o�[kpt`o�eq�alo�vlr�qd`k�vlr�c`q�hlpq
ek�qd`�tloh_�lo�alorj À�Arq�t`�gklt�vlr�jecdq�d[s`�plj`�lqd`o�nr`pqelkp�pl�t`�mrq
qdep�cre_`�qlc`qd`o�ql�d`hm�vlr�teqd�qdlp`�ekeqe[h�qdlrcdqpÀ

W` Ûo`�pl�`u^eq`_�ql�pd[o`�qdep�teqd�vlr�[k_�d`hm�vlr�teqd�vlro�^lkae_`kq�^h`[o�pgek À
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`h^lj` Ã�t`�[o`�pl�d[mmv�vlr�[o`�d`o` À
�=

C`[hekc�teqd�[^k`�qd[q�_l`pk Ûq�p``j�ql�ejmols`
kl� j[qq`o� td[q Ë� Ylr Ûo`� klq� [hlk` Ã� �� « � la
m`lmh`�d[s`�pqorcch`_�teqd�[^k`�[q�plj`�mlekq
ek�qd`eo�hea`À
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Hemml^o[q`p
Wd[q�ep�^[rpekc�jv�@^k` Ë
Blt�C[eov
Frq�Cvp]elpep
Ce[]`q`p�la�qd`�pgek
Ikprhek�R`pepq[k^`
Eor^qlp`
Fhv^`je^�Ik_`u
Hecd�Fhv^`je^�Ik_`u
Bdl^lh[q`
O[qj`[h
Fhrq`k
Fhrq`k�Ikqlh`o[k^`p
Eoreq�Jre^`
B[aa`ek`
Blok
P`[krqp
Dccp
Slv
Td[kg�Ylr
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Ylr�_l�klq�d[s`�m`ojeppelk�ql�^d[kc` Ã�pd[o` Ã�lo�o`mr]hepd�qdep�^lkq`kq�ek�[kv�t[vÀ�Nl�mloqelk
la�qdep�ç̀mol_r^q�j[v�]`�o`mol_r^`_ Ã�qo[kpjeqq`_�ek�[kv�aloj�lo�]v�[kv�j`[kp Ã�`h`^qolke Ã̂
mdlql^lmvekcÃ�j`^d[ke^[h Ã�o`^lo_ekc�lo�lqd`otep` Ã�teqdlrq�qd`�`umo`pp�m`ojeppelk�la�qd`
@rqdloÃ�@pdh`v�Sq`md`kp�la�Hlk`v�Rlp`�@`pqd`qe^p

Td`�ekaloj[qelk�^lkq[ek`_�teqdek�qdep�_l^rj`kq�ep�alo�ekaloj[qelk�mromlp`p�lkhv À�Iq�ep�klq
ekq`k_`_�ql�]`�rp`_�[p�j`_e^[h�[_se^`�[k_�ep�klq�[�pr]pqeqrq`�alo�j`_e^[h�p`ose^`p À�Td`
pq[q`j`kqp�j[_`�teqdek�qdep�` çmol_r^q�d[s`�klq�]``k�`s[hr[q`_�]v�Ell_�[k_�Corc
@_jekepqo[qelk�¯EC@°À�Td`p`�pq[q`j`kqp�[o`�klq�ekq`k_`_�ql�_e[cklp` Ã�qo`[qÃ�^ro` Ã�lo�mo`s`kq
[kv�_ep`[p` À�Ylr�pdlrh_�[ht[vp�^lkprhq�teqd�[�d`[hqd^[o`�mola`ppelk[h�]`alo`�pq[oqekc�lk�[kv
d`[hqd�mh[k�lo�q[gekc�prmmh`j`kqpÀ�Av�o`[_ekc�qdep�me`^`�la�tlogÃ�vlr�[o`�klq�`kq`o`_�ekql�[
mo[^qeqelk`o���m[qe`kq�o`h[qelkpdem�teqd�qd`�[rqdloÀ

Td`�@rqdlo�la�qdep�ç̀mol_r^qp�[k_�@^k`�Allq�B[jm�Polco[j�]v�@pdh`v�Sq`md`kp�teqd�Hlk`v
Rlp`�@`pqd`qe^pÃ�[k_�[kvlk`�[k_�[kv�]rpek`pp�[ppl^e[q`_�teqd�ttt Àdo[pgekÀ̂lj�_l`p�klq
[pprj`�[kv�he[]eheqv�alo�qd`�jeprp`�la�qd`�ekaloj[qelk�^lkq[ek`_�ek�qdep�` çmol_r^q�[k_�tehh�klq
]`�d`h_�[^^lrkq[]h`�alo�[kv�[_s`op`�`aa`^qp�lo�^lkp`nr`k^`p�o`prhqekc�aolj�qd`�rp`�la�[kv
prcc`pqelkp�lo�mol^`_ro`p�_`p^oe]`_�ek�qdep�`çmol_r^qÃ�td`qd`o�eq�]`�_eo`^qÃ�ek_eo`^qÃ
^lkp`nr`kqe[h Ã�pm`^e[hÃ�`u`jmh[ov Ã�lo�lqd`o�_[j[c`p À
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E[qd`o�la�M`_e^ek`

M`_e^[h�depqloe[kp�c`k`o[hhv�hllg�ql
Hemml^o[q`p�[p�qd`�alrk_`o�la�j`_e^ek`�[p�[
o[qelk[h�p^e`k^ À̀�Iq�t[p�Hemml^o[q`p�tdl
aek[hhv�ao``_�j`_e^ek`�aolj�qd`�pd[^gh`p�la
j[ce^ Ã�prm`opqeqelkÃ�[k_�qd`�prm`ok[qro[hÀ

Hemml^o[q`p�^lhh`^q`_�_[q[�[k_�^lk_r^q`_
`um`oej`kqp�ql�pdlt�qd[q�_ep`[p`�t[p�[
k[qro[h�mol^`ppÄ�qd[q�qd`�peckp�[k_�pvjmqljp
la�[�_ep`[p`�t`o`�^[rp`_�]v�qd`�k[qro[h
o`[^qelkp�la�qd`�]l_v�ql�qd`�_ep`[p`�mol^`pp Ä
[k_�qd[q�qd`�^de`a�olh`�la�qd`�mdvpe^e[k�t[p�ql
[e_�qd`�k[qro[h�o`pepq[k^`�la�qd`�]l_v�ql
ls`o^lj`�qd`�j`q[]lhe^�ej][h[k^`�[k_
o`pqlo`�d`[hqd�[k_�d[ojlkv�ql�qd`�loc[kepj À

Hemml^o[q`p�t[p�]lok�[olrk_�����AB�lk�qd`�eph[k_�la�Klp Ã�Fo``^` À�H`�]`^[j`�gkltk�[p�qd`
alrk_`o�la�j`_e^ek`�[k_�t[p�o`c[o_`_�[p�qd`�co`[q`pq�mdvpe^e[k�la�dep�qej` À

H`�][p`_�dep�j`_e^[h�mo[^qe^`�lk�l]p`os[qelkp�[k_�lk�qd`�pqr_v�la�qd`�drj[k�]l_v À�H`�d`h_
qd`�]`he`a�qd[q�ehhk`pp�d[_�[�mdvpe^[h�[k_�[�o[qelk[h�`umh[k[qelkÀ�H`�o`f`^q`_�qd`�se`tp�la�dep
qej`�qd[q�^lkpe_`o`_�ehhk`pp�ql�]`�^[rp`_�]v�prm`opqeqelkp�[k_�]v�mlpp`ppelk�la�`seh�pmeoeqp�[k_
_epa[slro�la�qd`�cl_p À
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ÕL`q�all_�]`�qdv�j`_e^ek` Ã�[k_�h`q�j`_e^ek`
]`�qdv�all_ ÀÕ�ç�Hemml^o[q`p

Hemml^o[q`p�q`[^dekc�d`h_�qd`�]`he`a�qd[q�qd`
]l_v�jrpq�]`�qo`[q`_�[p�[�tdlh`�[k_�klq�frpq
[�p`oe`p�la�m[oqpÀ�H`�[^^ro[q`hv�_`p^oe]`_
_ep`[p`�pvjmqljp�[k_�t[p�qd`�aeopq�mdvpe^e[k
ql�[^^ro[q`hv�_`p^oe]`�qd`�pvjmqljp�la
mk`rjlke[ Ã�[p�t`hh�[p�`meh`mpv�ek�^deh_o`kÀ

H`�]`he`s`_�ek�qd`�k[qro[h�d`[hekc�mol^`pp�la
o`pqÃ�[�cll_�_e`q Ã�ao`pd�[eo�[k_�^h`[khek`ppÀ�H`
klq`_�qd[q�qd`o`�t`o`�ek_ese_r[h�_eaa`o`k^`p
ek�qd`�p`s`oeqv�la�_ep`[p`�pvjmqljp�[k_�qd[q
plj`�ek_ese_r[hp�t`o`�]`qq`o�[]h`�ql�^lm`
teqd�qd`eo�_ep`[p`�[k_�ehhk`pp�qd[k�lqd`opÀ�

H`�t[p�[hpl�qd`�aeopq�mdvpe^e[k�qd[q�d`h_�qd`�]`he`a�qd[q�qdlrcdqpÃ�e_`[pÃ�[k_�a``hekcp�^lj`�aolj
qd`�]o[ek�[k_�klq�qd`�d`[oq�[p�lqd`op�la�dep�qej`�]`he`s`_ À�Hemml^o[q`p�[hpl�q[rcdq�qd[q�[
dlhepqe^�[mmol[^d�ql�d`[hqd�[k_�t`hh]`ekcÃ�teqd�qd`�moej[ov�[ej�la�e_`kqeavekc�[k_�qo`[qekc�qd`
rk_`ohvekc�^[rp`p�la�ehhk`pp�[k_�_ep`[p`�rpekc�krqoeqelkÃ�d`o][h�j`_e^ek`p�[k_�hea`pqvh`
pqo[q`ce`pÀ

×H`[hqd�ep�qd`�`umo`ppelk�la�[�d[ojlkelrp�][h[k^`�]`qt``k�s[oelrp�^ljmlk`kqp�la�j[k Ûp
k[qro` Ã�qd`�`kseolkj`kq�[k_�t[vp�la�hea`� ê�k[qro`�ep�qd`�mdvpe^e[k�la�_ep`[pÀ̀Ø�ê�Hemml^o[q`p
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Ell_�^[k�ekahr`k^`�k`[ohv�`s`ov�lk`�la�qd`��
j[ek�^[rp`p�la�[^k` À

Bh`[o�pgek�_l`pkÛq�frpq�j[ce^[hhv�d[mm`kÀ�@
jrhqeqr_`�la�a[^qlop�^lks`oc`�ql�_`q`ojek`
td`qd`o�vlro�^ljmh`uelk�ep�]oecdq�[k_
pjllqd Ã�lo�_rhh�[k_�]rjmv À

@^k`�ep�[�jrhqeça[^qloe[h�_ep`[pÀ̀�Wdeh`�`[^d
^[p`�ep�rkenr` Ã�vlr�^[k�co`[qhv�ejmols`�vlro
^d[k^`p�la�^h`[o�pgek�teqd�all_�[k_�hea`pqvh`
pqo[q`ce`pÀ

Wd[q�ep�[^k` Ë
Oro�pgek�ep�qd`�h[oc`pq�loc[k�ek�lro�]l_vÃ�[k_
eqÛp�[�^ljmh`u�`^lpvpq`j�j[_`�rm�la�p`s`o[h
h[v`op�[k_�^ljmlk`kqp À

Td`�pgek�ep�p`jeçm`oj`[]h` Ã�j`[kekc�qd[q�[hqdlrcd�eq Ûp�jlpqhv�[�][ooe`o�]`qt``k�rp�[k_�lro
`kseolkj`kq Ã�plj`�pqraa�^[k�c`q�ek�[k_�lrq À�St`[q�ch[k_p�[k_�d[eo�alhhe^h`p�molse_`�lm`kekcpÀ

H[eo�loecek[q`p�ek�alhhe^h`p�_``m�ek�qd`�pr]^rq[k`lrp�h[v`oÃ�qd`�_``m`pq�h[v`o�]`hlt�qd`�_`ojep À
Td`p`�d[eo�alhhe^h`p�[o`�m[eo`_�teqd�p`][^`lrp�ch[k_p Ã�tde^d�p`^o`q`�p`]rj Ã�[k�lehv�pr]pq[k^`
qd[q�hr]oe^[q`p�]lqd�d[eo�[k_�pgekÀ�¯Tdep�ep�tdv�vlro�d[eo�c`qp�co`[pv�ea�vlr�_lk Ûq�t[pd�eqÀ°
Hrj[k�p`]rj�ep�moej[oehv�^ljmlp`_�la�qoechv^`oe_`p� �̄� ç�� «°Ã�^`oe_`p�̄ �� ç�� «°Ã�pnr[h`k`� �̄� ç
�� «°Ã�[k_�pj[hh�[jlrkqp�la�^dlh`pq`olh À

W`�d[s`�d[eo�alhhe^h`p�[k_�p`][^`lrp�ch[k_p�[hh�ls`o�lro�]l_v Ã�`u^`mq�alo�qd`�m[hjp�la�lro
d[k_p�[k_�plh`p�la�lro�a``q À
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@^k`�ep�[�jrhqeça[^qloe[h�_ep`[p À̀

@^k`�alojp�td`k�mlo`p�]`^lj`�^lkc`pq`_
teqd�lh_�pgek�^`hhpÃ�tde^d�ep�jlo`�heg`hv�td`k
qd`�pgek�ep�lehv�[k_�pgek�^`hhp�pqe^g�qlc`qd`oÀ�Ia
t`�[hpl�d[s`�decd�h`s`hp�la�][^q`oe[�lk�qd`
pgek�mhrp�pvpq`je^�ekah[jj[qelkÃ�t`�d[s`
lrop`hs`p�[�arhh�ah`_c`_�[^k`�m[oqvÀ

@^k`�srhc[oep�ep�qd`�aloj�la�[^k`�jlpq�la�rp
[o`�a[jehe[o�teqd�[k_�[^^lrkqp�alo�k`[ohv�[hh
[^k`�`um`oe`k^`_ À

Wd[q�^lkqoe]rq`p�ql�[^k` Ë
TdrpÃ�[kvqdekc�qd[q�^hlcp�mlo`pÃ�[k_ �lo
^o`[q`p�lo�tlop`kp�eka`^qelk�[k_
ekah[jj[qelk Ã�^lkqoe]rq`pÀ�Td`�j[flo�mh[v`op
ek�[^k`�mol_r^qelk�[o` Â

Du^`ppes`�p`]rj� l̄eh°�mol_r^qelk�]v�qd`�pgek
R[me_�_esepelk�la�pgek�^`hhp
C`h[v`_�pgek�^`hh�p`m[o[qelk�[k_�_`[qd
A[^q`oe[�lk�qd`�pgek�proa[^`
Ikah[jj[qlov�o`pmlkp`

Td`�all_�t`�`[q�[k_�lro�]l_v�a[q�^`hhp�mh[v�[�olh`�ek�p`]rj�mol_r^qelk Ã�dlojlk`p Ã�[k_
ekah[jj[qelk À�Hlojlk[h�^d[kc`p�heg`hv�d[s`�qd`�co`[q`pq�ekahr`k^`�lk�[^k`� q̄dekg�]eoqd�^lkqolh
j`_e^[qelkp Ã�[k[]lhe^�pq`ole_p�[k_�mr]`oqv °À
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Blt�C[eov

Wdeh`�qd`o`�d[s`�]``k�klq`_�[ppl^e[qelkp
]`qt``k�_[eov�^lkprjmqelk�[k_�[^k`�pq[oqekc
][^g�ek�qd`�����p Ã�plj`�_[q[�ek_e^[q`�kl
[ppl^e[qelk À�Mehg�molse_`p�[�jeu�la�coltqd
a[^qlopÃ�dlojlk`p�[k_�krqoe`kqp�pm`^eae^�ql
laapmoekcÀ�@p�o[me_�coltqd�`k_p�[k_�qd`
vlrkcpq`o�^[k�a``_�qd`jp`hs`p Ã�jehg
^lkprjmqelk�ep�pqlmm`_� t̄`hhÃ�klq�ek�drj[kp °À

@hh�C[eov�ep�P[^g`_�Weqd�N[qro[h�Hlojlk`p
C[eovÃ�`s`k�loc[ke^�[k_�s[oe`qe`p�teqdlrq
[__`_�dlojlk`p Ã�[hh�^lkq[ek�k[qro[h
dlojlk`p�qd[q�^[k�h`[_�ql�[^k` À�R`j`j]`o Ã
_[eov�lkhv�^lj`p�aolj�mo`ck[kq�^ltp Ã�pl
vlr Ûo`�q[gekc�ek�qd`�dlojlk`p�aolj�]lqd�qd`
j[h`�[k_�qd`�a`j[h`�ekslhs`_�ek�qd`
o`mol_r^qelk�`um`oe`k^`�[k_�qd`�jehg�qd[q�ep
qd`�o`prhqÀ�

Cl^qlo�M[og�Hvj[k�pd[o`p�qd[q�qd`o`�[o`�ls`o����dlojlk`p�ek�lk`�ch[pp�la�la�[__`_
dlojlk` çao``�o[t�jehg�[k_�tdl�gkltp�dlt�j[kv�ek�lqd`o�_[eov�mol_r^qp À�Hlt Ûp�qd[q�alo�pgek
all_ Ë

C[eov�ep�N[qro[hhv�[�Slro^`�la�Src[o
@hh�alojp�la�prc[o�o[ep`�qd`�chv^`je^�ek_`u�[k_�^[k�h`[_�ql�]o`[glrqp�ek�p`kpeqes`�ek_ese_r[hpÀ
Mehg�prc[oÃ�h[^qlp` Ã�ep�`pm`^e[hhv�mol]h`j[qe^�alo�j[kv�m`lmh`�pek^`�eq�klq�lkhv�o[ep`p�]hll_
prc[o� ēkprhek°�]rq�[hpl�h`[_p�ql�[hh`oc`ke^�o`[^qelkp�ek�j[kv�m`lmh` À�Mehg�prc[op�[hpl�pdllq
o[me_hv�qdolrcd�qd`�]hll_pqo`[j�[k_�d[s`�]``k�hekg`_�ql�_e[]`q`p À

https://drhyman.com/blog/2011/02/11/do-milk-and-sugar-cause-acne/#close


Hlojlk`p� ēk^hr_ekc�coltqd�dlojlk`p °�ek
_[eov�^lkqoe]rq`�ql�[^k` À

Iq�Poljlq`p�qd`�B[k^`o çFoltqd�E[^qlo Ã�IFEç�
IFEç��ep�^ljjlkhv�gkltk�ek�qd`�d`[hqd�tloh_
[p�]`ekc�qd`�krj]`o�lk`�qdekc�ql�[sle_�ea
vlr Ûo`�hllgekc�ql�`[q�[�^[k^`o çao``�prmmloqes`
_e`qÃ�[k_�eqÛp�alrk_�ek�_[eov�mol_r^qpÀ�Tdlrcd
eqÛp�qlrq`_�[p�]`k`ae^e[h�]v�qd`�^lks`kqelk[h
]l_v]reh_ekc�tloh_�alo�]reh_ekc�jrp^h` Ã�[k_
plj`�`s`k�p[vp�eq�pqejrh[q`p�qd`�ejjrk`
pvpq`j Ã�IFEç��ep�klq�[�d`[hqdv�ekco`_e`kq�ql�]`
q[gekc�ekÀ�Iq�o`a`op�ql�ekprhek�coltqd�a[^qloÃ�[k_
ep�[�dlojlk`�qd[q�d[p�]``k� hekg`_�ql�klq�frpq
^[k^`o Ã�]rq�[hpl�lqd`o�_ep`[p`p�[k_�[^k`
]`^[rp`�la�qd`�t[v�eq�[aa`^qp�lro�k[qro[h
dlojlk`p�pr^d�[p�`pqolc`k�[k_
q`pqlpq`olk` À�Wd`k�lrq�la�][h[k^` Ã�[^k`�^[k
o`prhq�[k_�t`�j[v�mlppe]hv�`k_�rm
`um`oe`k^ekc�lqd`o�]l_v�eppr`p�[hlkcpe_`
[^k` À
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IqÛp�PolçIkah[jj[qlov
@p�j`kqelk`_ Ã�_[eov�ep�lk`�la�qd`�jlpq�ekah[jj[qlov�all_p�vlr�^[k�`[q À�Tl�q[g`�^[o`�vlro�pgek Ã
vlr�t[kq�ql�`[q�[p�j[kv�[kqe çekah[jj[qlov�all_p�[p�mlppe]h` À�@hh�[kej[h�molq`ekp�^lkq[ek
ekah[jj[qlov�molq`ekp�qd[q�d[s`�]``k�hekg`_�ql�_ep`[p` Ã�]rq�_[eovÛp�molq`ekp�d[s`�]``k�jlpq
hekg`_�ql�pgek�mol]h`jpÃ�`pm`^e[hhv�td`v�[k_�^[p`ek�molq`ekpÀ�B[p`ek�molq`ek�d[p�`s`k�]``k
hekg`_�ql�all_�[__e^qelk�[k_�eqÛp�qd`�lk`�o`[plk�^d``p`�ep�pl�d[o_�alo�m`lmh`�ql�ces`�rm À�

Td`�molq`ekp�ek�jehg�¯̂ [p`ek�[k_�td`v °�^[k�^[rp`�[k�ejjrk`�o`pmlkp`�ek�j[kv�m`lmh`
td`qd`o�IcD�lo�IcF�j`_e[q`_ À�Svjmqljp�[ppl^e[q`_�teqd�ejjrk`�pvpq`j�[hh`oce`p�[k_
ekqlh`o[k^`�^[k�]`�_es`op`�ek^hr_ekc�c[pqolekq`pqek[hÃ�o`pmeo[qlovÃ�k`rolhlce^[h�[jlkcpq�lqd`op À
Sekrp�ep�^ljjlk À

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4164051/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4164051/
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Frq�_vp]elpep

Iq�M`pp`p�Weqd�Cec`pqelk
Td`�pgek�ep�qd`�]l_vÛp�]ecc`pq�loc[k À
Wd[q`s`o�qluekp�qd`�]l_v�^[k Ûq�_ec`pq�[k_
`hejek[q`�qdolrcd�qd`�^lhlk Ã�qd`�pgek�q[g`p
qd`�deq�[k_�qdlp`�qluekp�^lj`�lrq�qdolrcd�qd`
pgek�ek�qd`�aloj�la�[^k` Ã�lo�mlppe]hv�`s`k
o[pd`pÀ�C[eov�ep�s`ovÃ�s`ov�d[o_�ql�_ec`pqÃ
`s`k�ek�m`lmh`�qd[q�_lk Ûq�d[s`�[�_e[cklp`_
[hh`ocvÀ�Iqp�p[e_�ql�]`�jr^rp�alojekc Ã�qdlrcd
kl�o`p`[o^d�d[p�]``k�alrk_�qd`o` Ã�]rq�tdl
t[kqp�qd`�qdlrcdq�la�^lt Ûp�j[jj[ov�henre_
qovekc�ql�aek_�eqp�t[v�qdolrcd�lro�_ec`pqes`
qo[^qË�Ia�vlr�tlrh_k Ûq�jehg�[�^lt�vlrop`ha�[k_
_oekg�pqo[ecdq�aolj�qd[q�^ltÃ�qd`k�tdv�q[g`�ek
mol_r^qp�qd[q�_l�qdep�qllË

R`j`j]`o Ã�lro�]l_e`p�t`o`k Ûq�j`[kq�ql�_ec`pq�^ltp�jehg Ã�qd[q�oecdq�ep�ces`k�ql�][]v�^ltp
[hlk` À

L`[gv�Frq
Td`�jvqd�qd[q�jehg�^l[qp�qd`�pqlj[^d�epk Ûq�^ljmh`q`hv�jeph`[_ekc�ê�jehg�_l`p�plj`td[q�^l[q
qd`�ekq`pqek`pÃ�]rq�qdep�frpq�h`[_p�ql�^lkpqem[qelkÃ�h`[gv�crq�pvk_olj` Ã�h[^qlp`�ekqlh`o[k^` Ã
_e[ood`[Ã�[k_�`u^`pp�jr^rp�mol_r^qelk À�Slj`�peckp�la�_ec`pqes`�mol]h`jp�aolj�jehg�ek^hr_` Â
m[ekÃ�l__�_ec`pqes`�ark^qelkpÃ�c[p Ã�]hl[qekcÃ�a``hekcp�la�m[ekarh�arhk`ppÃ�_`h[v`_�`jmqvekc Ã�m[ekÃ
[k_�vlr�j[v�[hpl�`um`oe`k^`�[�orkkv�klp`�lo�j[v�^lrcd�rm�jr^rp�[aq`o�^lkprjekc�_[eov À
Ylr�jecdq�`s`k�aek_�`u^`pp�jr^rp�ek�qd`�pqllhp À
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Ce[]`q`p�la�qd`�pgek

Sek^`�qd`�����p Ã�p^e`kqepqp�d[s`�o`a`oo`_�ql
@^k`�[p�Ù_e[]`q`p�la�qd`�pgekÛÀ�Ikprhek�ep
k``_`_�alo�vlro�]l_v�ql�^lks`oq�chr^lp`�ekql
`k`ocv Ã�]rq�qll�jr^d�ekprhek�ek�vlro
]hll_pqo`[j�^[k�^[rp`�[k�ek^o`[p`�ek�ekprhek ç
heg`�coltqd�a[^qlo���̄ IFEç�Ã�� °�[k_�qdep
moljlq`p�pgek�^`hh�coltqd À

Src[o Ûp�lue_[qes`�molm`oqe`p�^[k�molslg`
[^k`�[k_�]o`[glrqp À�Src[o�[k_�all_p�decd�lk
qd`�chv^`je^�ek_`u� j̄`[kekc�all_p�qd[q Ã�lk^`
ekc`pq`_Ã�^lks`oq�nre^ghv�ekql�chr^lp`�[k_
^[rp`�vlro�]l_v Öp�ekprhek�h`s`hp�ql�`h`s[q`°Ã
h`[_�ql�[�]ropq�la�ekah[jj[qelk�qd[q�cl`p
qdolrcdlrq�vlro�`kqeo`�]l_v À

Ell_p�decd�ek�prc[o�[k_�p[qro[q`_�a[qp� ç�heg`�tdeq`�]o`[_ Ã�^[k_v Ã�aoe`_�all_pÃ�e^`�^o`[j Ã�pl_[p Ã
[k_�[kvqdekc�`hp`�teqd�[�j[ek�ekco`_e`kq�la�prc[o� ç�^[rp`�pmeg`p�ek�vlro�]l_v Öp�ekprhek�h`s`hp
qd[q�aroqd`o�`u[^`o][q`�ekah[jj[qelk À�Sq``m�ekprhek�pmeg`p�ek^o`[p`�qd`�mol_r^qelk�la�pgek�lehp
[k_�^lkqoe]rq`�ql�qd`�^hlccekc�la�alhhe^h`pÃ�tde^d�^[k�tlop`k�pgek�^ljmh`uelk À

Sejmh`�B[o]ldv_o[q`p
Ylro�]l_v�]o`[gp�_ltk� Õpejmh`�^[o]ldv_o[q`p ØÃ�heg`�o`aek`_�prc[op�[k_�tdeq`�ahlroÃ�o[me_hv
^lks`oqekc�qd`j�ekql�chr^lp` Ã�tde^d�qd`k�ahll_p�qd`�]hll_�pqo`[j À�Wd`k�qdep�l^^ropÃ�vlro
]l_v�o`[^qp�]v�mol_r^ekc�ekprhek�ql�^lrkq`o�qd`�chr^lp`�ekprhek�h`s`hp�pmegÃ̀�h`[_ekc�ql
ekah[jj[qelk çmol_r^ekc�`kxvj`p�tde^d�[qq[^d�ql�vlro�]l_v Öp�^lhh[c`k�qdolrcd�[k�lue_[qes`
mol^`pp�gkltk�[p�chv^[qelk À�Tdep�mol^`pp�]o`[gp�_ltk�^lhh[c`k�[k_�`h[pqek Ã�^lkqoe]rqekc�ql
[c`_ Ã�p[ccekc�[k_�toekgh`_�hllgekc�pgekÀ�Fhv^[qelk�klq�lkhv�ek^o`[p`p�qd`�[mm`[o[k^`�la
[cekcÃ�]rq�[hpl�^[k�[cco[s[q`�m[oqe^rh[o�pgek�^lk_eqelkp�pr^d�[p�[^k`�[k_�olp[^`[ À�
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Ikprhek

Wd[q�ep�ekprhekË
Ikprhek�ep�[�mlhvm`mqe_`�dlojlk`�qd[q�ep
mol_r^`_�]v� � �^`hhp�la�qd`�m[k^o`[p�[k_
^lkqolhp�]hll_�chr^lp`� p̄rc[o °
^lk^`kqo[qelkp À�Hecd�]hll_�chr^lp`
^lk^`kqo[qelkp�pqejrh[q`�qd`�p`^o`qelk�la
ekprhekÃ�tde^d�qo[kpa`op�chr^lp`�aolj�qd`
]hll_pqo`[j�ekql�jrp^h` Ã�a[q�[k_�hes`o�^`hhpÀ
Tdep�moljlq`p�qd`�pqlo[c`�la�chr^lp`�alo
arqro`�`k`ocv�k``_p Ã�[k_�ek�d`[hqdv
ek_ese_r[hpÃ�qdep�a``_][^g�j`^d[kepj�g``mp
qd`�]l_v�[q�`rchv^[`je[� [̄s`o[c`�chr^lp`
^lk^`kqo[qelkp °À

Wd[q�ep�Ikprhek�R`pepq[k^Ë̀
Ikprhek�o`pepq[k^`�ep�[�s`ov�^ljjlk�

^lkqoe]rqlo�ql�Tvm`���Ce[]`q`p Ã�t`ecdq�c[ek Ã�ekah[jj[qelk�[k_�^[o_els[p^rh[o�_ep`[p` À�Y`qÃ�eqÛp
klq�^ljjlkhv�p^o``k`_�alo�lo�[pp`pp`_�ek�j`_e^ek` À�@k_�lk`�jepq[g`�qd[q�m`lmh`�laq`k�j[g`
ep�qdekgekc�qd[q�vlr�k``_�ql�]`�_oekgekc�[��L�la�pl_[�m`o�_[v�ek�lo_`o�ql�_`s`hlm�ekprhek
o`pepq[k^`�lo�moç̀_e[]`q`p À�Td[q�ep�pejmhv�klq�qd`�^[pÀ̀�Wd[q�I�p``�jlpq�laq`k�ep�ek_ese_r[hp
tdl�[o`�^lkp^elrphv�qovekc�ql�j[g`�]`qq`o�all_�^dle^`p�]rq�[o`�klq�molm`ohv�][h[k^ekc�qd`eo
mh[q`p�teqd�`klrcd�molq`ek�[k_�a[q�[k_�`[qekc�qll�j[kv�jl_`o[q` �decd�chv^`je^�all_p�ek�lk`
peqqekcÀ

Broo`kqhv�ek�qd`�Ukeq`_�Sq[q`p�ql_[vÃ�k`[ohv���ek���[_rhqp�ek�qd`�d[p�`eqd`o�mo`ç_e[]`q`p�lo�Tvm`
��Ce[]`q`p� ¯T�C °À�M`[kekc�[hjlpq�H@LE�la�qd`�[_rhq�mlmrh[qelk�d[p�[]kloj[h�]hll_�prc[o
h`s`hpÀ�Td`�p[__`pq�m[oq�[]lrq�qdep�^lk_eqelk�ep�qd[q�eq�ep�`kqeo`hv�mo`s`kq[]h`Æ�Ik�qd`�h[pq���
v`[op Ã�qdep�_e[]`q`p�`slhrqelk�d[p�]``k�h[oc`hv�_oes`k�]v�ek^o`[p`_�[^^`pp�ql�decdhv�mol^`pp`_
o`aek`_�^[o]ldv_o[q`p�[k_�[__`_�prc[op Ä�qd`�k[qro`�la�p`_`kq[ov�hea`pqvh`pÄ�pqo`ppÃ�tde^d�^[k
^[rp`�qd`�]l_v�ql�^o`[q`�prc[o Ä�[k_�h[^g�la�ph``mÃ�tde^d�ep�_eo`^qhv�[ppl^e[q`_�teqd�mllo
chv^`je^�
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Ikprhek

^lkqolhÀ�Ylr�gklt�td[q�qd`v�p[v Â�j[g`�qej`
alo�lmqej[h�d`[hqd�klt�lo�m[v�h[q`o À�Tdep�ep�qd`
m`oa`^q�`u[jmh`�la�td[q�m[vekc�h[q`o�hllgp
hegÀ̀

@ppl^e[q`_�teqd�W`ecdq�F[ek
Td`o`�[o`�j[kv�o`[plkp�alo�tdv�decd�h`s`hp
la�ekprhek�[o`�klq�_`peo[]hÀ̀�@�g`v�o`[plk�ep
qd[q�ekprhek�ep�[�a[qçpqloekc�dlojlk`�[k_�^[k
h`[_�ql�t`ecdq�c[ek�pek^`�eq�pqejrh[q`p
hemlc`k`pepÃ�tde^d�ep�[hpl�gkltk�[p�a[q
pqlo[c` À�Tdep�ep�`pm`^e[hhv�^ljjlk�[olrk_�[
m`oplkÛp�[]_ljek[h�[o`[ Ã�td`o`�vlr�p``�[k
[^^rjrh[qelk�la�sep^`o[h� l̄o�]`hhv°�a[qÀ

@ppl^e[q`_�teqd�Hecd`o�Toechv^`oe_`p

@klqd`o�o`[plk�ep�qd[q�ekprhek�pqlo`p�ao``�a[qqv�[^e_p�ek�vlro�a[q�^`hhpÀ�Wd`k�ekprhek�ep�_lekc�eqp
fl] Ã�eq�d`hmp�g``m�a[q�ek�vlro�a[q�^`hhp�rkqeh�vlro�jrp^h`p�k``_�eq�_roekc�`u`o^ep`À�Arq�ea�qd[q
pvpq`j�_l`p�klq�tlog�t`hh�[k_�[�m`oplk�]`^lj`p�ekprhek�o`pepq[kq Ã�a[q�ep�o`jls`_�aolj�a[q
^`hhp�[k_�qo[s`hp�ql�qd`�hes`oÀ�Tdep�ep�td`o`�ao``�a[qqv�[^e_p�[o`�o`m[^g[c`_�[p�qoechv^`oe_`pÀ�Tdep
ep�m[oqhv�tdv�`[qekc�[�decd�chv^`je^�_e`q�aehh`_�teqd�prc[o�¯̀ pm`^e[hhv�aor^qlp°̀�^[k�ek^o`[p`�qd`
hes`op�mol_r^qelk�la�qoechv^`oe_`�m[oqe^h`pÀ�Iq�[hpl�ep�[ppl^e[q`_�teqd�[k�ek^o`[p`_�oepg�la
dvm`oq`kpelk�[k_�^[o_els[p^rh[o�_ep`[p` À�Ikprhek�o`pepq[k^`�ep�[hpl�[ppl^e[q`_�teqd
ekah[jj[qelk Ã�qvm`���_e[]`q`p�[k_�^[o_els[p^rh[o�_ep`[p` À

Vep^`o[h�a[q�d[p�]``k�pdltk�ql�ek^o`[p`�mol_r^qelk�la�mol çekah[jj[qlov�^vqlgek`p�qd[q�^[k
_epormq�kloj[h�ekprhek�[^qelk�ek�a[q�^`hhp�[k_�h`[_�ql�IR�ek�[_emlp`�qeppr`Ã�ek�[__eqelk�ql
^lkqoe]rqekc�ql�^dolke^�ekah[jj[qelk À�Sl Ã�[p�[�m`oplk�_`s`hlmp�ekprhek�o`pepq[k^Ã̀�qd`v�tehh�c[ek
jlo`�tde^d�aroqd`o�^lkqoe]rq`p�ql�[�pq[q`�la�ekprhek�o`pepq[k^`�[k_�`umh[ekp�tdv�eq�^[k�]`^lj`
pl�_eaae^rhq�ql�hlp`�t`ecdq�td`k�vlr�[o`�ekprhek�o`pepq[kqÀ
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Ikprhek�o`pepq[k^`�d[mm`kp�td`k�^`hhp�ek�vlro
jrp^h`p Ã�a[q�[k_�hes`o�_lkÛq�o`pmlk_�t`hh�ql
ekprhek�[k_�^[kÛq�rp`�chr^lp`�aolj�vlro�]l_v
alo�`k`ocv À�Tl�j[g`�rm�alo�eq�vlro
m[k^o`[p`p�^o`[q`p�jlo`�ekprhek Ã�_oesekc�vlro
]hll_�prc[o�h`s`hp�rm À

L`qÛp�cl�qdolrcd�qd`�mol^`pp�la�qdep�ek�vlro
]l_v Â

Ylr�^lkprj`�[�all_�eq`j�decd�ek
prc[o �pejmh`�^[o]p
Td`�all_�`kq`op�vlro�]hll_pqo`[j�[k_�ep
]olg`k�_ltk�ekql�chr^lp`
P[k^o`[p�c`qp�qd`�peck[h�ql�o`h`[p`
ekprhek�ql�d`hm�_oes`�qd`�chr^lp`�ekql�qd`
^`hhp�pl�qd[q�qd`�chr^lp`�^[k�]`�rp`_�[p
`k`ocv
Tll�jr^d�chr^lp`�ek�qd`��]hll_pqo`[j
tehh�qoecc`o�jlo`�ekprhek�ql�]`�o`h`[p`_
[̄k_�g``m�o`h`[pekc�][p`_�lk�qd`�[jlrkq
la�chr^lp` °
Td`�`u^`pp�ekprhek�tehh�qoecc`o�IFEç��tde^d
qoecc`op�ek^o`[p`_�[k_olc`k�mol_r^qelk
Ik^o`[p`_�[k_olc`k�ek�qd`�]hll_�ek^o`[p`
p`]rj� l̄eh°�mol_r^qelk�tde^d�o`prhqp�ek
ek^o`[p`_�[^k`

Wd[q�j[v�^[rp`�lo�tlop`k�ekprhek�o`pepq[k^` Ë
Plhv^vpqe^�Os[oe[k�Svk_olj`� ¯PBOS°
Tvm`���Ce[]`q`p� l̄o�[�a[jehv�depqlov°
Bdolke^�Sqo`pp
Bdolke^�rp`�la�^`oq[ek�j`_e^[qelkp� p̄q[qekpÃ
pq`ole_pÁ`q^°
Sgek�T[cp
@^[kqdlpep�kecoe^[kp
Pploe[pep
B`hhrheqep
He_o[_`keqep�prmmro[qes[
[k_�jlo` ÀÀÀ

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5301909/figure/F1/?report=objectonly
https://pubmed.ncbi.nlm.nih.gov/17988334/


�,�T�T�I�X���Y�M�F�Y���H�F�Z�X�J���F�H�S�J

�;�;�;���-�7�&���0�.�3���(�4�2

Eor^qlp`�ep�[�qvm`�la�prc[o�qd[q�_eo`^qhv
ejm[eop�ekprhek�p`kpeqeseqv�ek�qd`�hes`o�[k_
^[rp`p�[^k`�ql�]`^lj`�tlop` À

Eor^qlp`�ekqlh`o[k^`� ¯d`o`_eq[ov°
Ik�qdep�^[p`�qd`�pj[hh�ekq`pqek`p�^[kklq�o`plo]
aor^qlp`Ã�[�jlklp[^^d[oe_`�tde^d�ep
^lkq[ek`_�ek�s`c`q[]h`p Ã�aoreqp�[k_�dlk`vÀ�Iq
pdlrh_�]`�j`kqelk`_�d`o`�qd[q�aor^qlp`
ekqlh`o[k^`�[hpl�[mm`[op�ea�qd`�aor^qlp`
j`q[]lhepj�ek�qd`�hes`o�ep�ejm[eo`_�tde^d�ep�[
p`oelrp�d`o`_eq[ov�_vpark^qelkÀ

Slo]eq�ekqlh`o[k^`
Sejeh[o�ql�qd`�[]ls` çj`kqelk`_�aor^qlp`
ekqlh`o[k^`Ã�qd`�prc[o�^lkq[ek`_�ek�aoreqp
^[kklq�]`�o`plo]`_�]v�qd`�ekq`pqek`p À�Td`
]l_v�j`q[]lhex`p�plo]eq�se[�aor^qlp`�[p�[k
ekq`oj`_e[q`�pq[c` Ã�[�a[^q�tde^d�d[p�ql�]`
g`mq�ek�jek_�ek�^[p`�la�aor^qlp`�ekqlh`o[k^`À

Eor^qlp`�M[h[]plomqelk
Ip�[�_ec`pqes`�_eplo_`o�ek�tde^d�[]plomqelk�la
aor^qlp`�ep�ejm[eo`_�]v�_`ae^e`kq�aor^qlp`
^[ooe`op�ek�qd`�pj[hh�ekq`pqek`Öp�`kq`ol^vq`p À
Tdep�o`prhqp�ek�[k�ek^o`[p`_�^lk^`kqo[qelk�la
aor^qlp`�ek�qd`�`kqeo`�ekq`pqek`À

Hecd�aor^qlp`�all_p�qd[q�jrpq�]`�[sle_`_�ek^hr_` Â
q[]h`�prc[o
dlk`v
j[mh`�pvorm
_[q`p
[c[s`�pvorm
]oltk�oe^`�pvorm
decdçaor^qlp`�^lok�pvorm
aoreq�fre^`

Okhv�uvheqlh�[k_�pq`se[�[o`�[^^`mq[]h`�pt``q`k`op
_roekc�qdep�molco[jÀ
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Fhv^`je^�Ik_`u

Wd[q�ep�qd`�Fhv^`je^�Ik_`u Ë
Td`�chv^`je^�ek_`u� ¯FI°�ep�[�p^[h`�aolj�� ç���
qd[q�o[kgp�^[o]ldv_o[q` çoe^d�all_p�]v�dlt
jr^d�qd`v�o[ep`�]hll_�chr^lp`�h`s`hp À��Slj`
^[o]ldv_o[q`�all_p�[o`�_ec`pq`_�nre^ghv Ã�[k_
lqd`op�jlo`�phlthv À�Td`�o[kgekc�ep�][p`_�lk
dlt�qd`�^[o]ldv_o[q`�all_�td`k�_ec`pq`_
^ljm[o`p�ql�qd`�pq[k_[o_�all_ Ã�tde^d�ep
`eqd`o�tdeq`�]o`[_�lo�mro`�chr^lp` À

Wdeq`�]o`[_�[k_�chr^lp`�d[s`�]``k�ces`k
qd`�decd`pq�mlppe]h`�o[qekc�la�����lk�qd`
chv^`je^�ek_`u�]`^[rp`�qd`v�o[ep`�]hll_
chr^lp`�h`s`hp�decd`o�[k_�nre^g`o�qd[k�jlpq
lqd`o�all_p À

H`[hqd�]`k`aeqp�la�hlt`o�FI�all_p
P`lmh`�[q�oepg�la�_`s`hlmekc�_e[]`q`p�lo�teqd�_e[]`q`p�j[v�aek_�qd[q�^dllpekc�hlt`o�FI�all_p
j[v�]`�d`hmarh À�H`o`�[o`�plj`�]`k`aeqp�la�`[qekc�all_p�qd[q�[o`�hlt`o�lk�qd`�FI�p^[h` Â

Td`v�o[ep`�]hll_�chr^lp`�phlthv Ã�tde^d�^[k�ejmols`�vlro�]hll_�chr^lp`�h`s`hp�[aq`o�[
j`[h À
Td`v�[o`�laq`k�decd`o�ek�ae]oÀ̀�Hecd�ae]o`�all_p�d`hm�vlr�a``h�arhh�[k_�[o`�ejmloq[kq�ea�vlrÛo`
qovekc�ql�hlp`�lo�j[ekq[ek�vlro�t`ecdq À
Td`v�j[v�ejmols`�]hll_�^dlh`pq`olh�h`s`hp Ã�tde^d�ep�ejmloq[kq�alo�mo`s`kqekc�d`[oq
_ep`[p` À

R`p`[o^d�d[p�pdltk�qd[q�`[qekc�jlpqhv�decd�FI�all_p�ek^o`[p`p�qd`�oepg�la�qvm`���_e[]`q`p À��Tl
d`hm�mo`s`kq�_e[]`q`pÃ�qov�ql�j[g`�[�mlekq�la�^dllpekc�hlt`o�FI�all_p�jlo`�laq`k À�S``�qd`
^d[oq�]`hlt�ql�c`q�pq[oq`_ À



�,�T�T�I�X���Y�M�F�Y���H�F�Z�X�J���F�H�S�J

�;�;�;���-�7�&���0�.�3���(�4�2

Hecd�Fhv^`je^�Ik_`u

Hecd�[k_�Ml_`o[q`�FI�Eoreqp
A`^[rp`�la�qd`eo�k[qro[hhv�decd�prc[o�^lkq`kqÃ
plj`�aoreqp�d[s`�[�jl_`o[q`�ql�decd�chv^`je^
ek_`uÀ�Td`�decd`pq�FI�[jlkc�o[t� çç�klq�_oe`_
lo�^[kk`_� çç�aoreqp�ep�t[q`oj`hlkÃ�teqd�[k
[s`o[c`�FI�la����[k_�teqd�plj`�p[jmh`p
q`pqekc�[p�decd�[p��� À�W`hhçoem`k`_
^[kq[hlrm`p�^[k�[hpl�d[s`�[�FI�la����ek�plj`
^[p`p À�Eoreqp�qd[q�nr[heav�[p�d[sekc�[
jl_`o[q`�FI�ek^hr_` Â

Pek`[mmh`
Bd`ooe`p
M[kcl
P[m[v[
Fo[m`p
Ketep
W[q`oj`hlk
B[kq[hlrm`
M[kv�^[kk`_�aoreqp
Coe`_�aoreqp�pr^d�[p�o[epekpÃ�_[q`p�[k_
_oe`_�^o[k]`ooe`p

D[qekc�j[kv�decd�chv^`je^�ek_`u�all_p
Wde^d�^[rp`�mlt`oarh�pmeg`p�ek�]hll_�prc[o� ê�^[k�h`[_�ql�[k�ek^o`[p`_�oepg�alo�qvm`��
_e[]`q`p Ã�d`[oq�_ep`[p` Ã�[k_�ls`ot`ecdq À�Td`o`�ep�[hpl�mo`hejek[ov�tlog�hekgekc�decdçchv^`je^
_e`qp�ql�[c` ço`h[q`_�j[^rh[o�_`c`k`o[qelk Ã�lsrh[qlov�eka`oqeheqvÃ�[k_�^lhlo`^q[h�^[k^`o À
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Bdl^lh[q`

Td`�C[og`o Ã�qd`�A`qq`o
C[og�^dl^lh[q`�ep�[�o`pm`^q[]h`�plro^`�la
_e`q[ov�ae]`oÃ�j[kc[k`p` Ã�^lmm`oÃ�eolkÃ
j[ck`perj Ã�mdlpmdlorpÃ�mlq[pperj Ã
p`h`kerj Ã�[k_�xek^À��Ok`�pqr_v�[hpl�hepq`_
^dl^lh[q`�[p�decd`o�ek�[kqelue_[kqp�[k_
mlhvmd`klhp�qd[k�]hr`]`ooe`p�lo�[^[e�]`ooe`p À

Ia�vlr�t[kq�ql�`um`oe`k^`�qd`�d`[hqd�]`k`aeqp
aolj�^dl^lh[q` Ã�pqe^g�ql�_[og�^dl^lh[q`Ã�pek^`
eq�laa`op�[�decd`o�m`o^`kq[c`�la�mro`�^l^l[ À
Wdeq`�^dl^lh[q`�^lkq[ekp�kl�^l^l[�plhe_p Ã
[k_�jehg�^dl^lh[q`�d[p�h`pp�^l^l[ Ã�]rq�jr^d
decd`o�[jlrkqp�la�a[q�[k_�prc[o À

Wdv�Cl`p�Bdl^lh[q`�B[rp`�Sgek�Eh[o` çUmpË
Bdl^lh[q`�^[k�]`�[k�lrqoecdq�[hh`oc`k�alo�plj`�m`lmh` Ã�[k_�pdlrh_�]`�`kqeo`hv�[sle_`_�]v
qdlp`�`um`oe`k^ekc�eq^dekcÃ�pr__`k�o[pd Ã�lo�pdloqk`pp�la�]o`[qd�[aq`o�`[qekc�eqÀ�Arq�[k�[hh`ocv�ql
^dl^lh[q`�epk Ûq�qd`�lkhv�`umh[k[qelk�alo�tdv�eq�^[k�qoecc`o�[�ah[o`çrm�ek�vlro�pgek�^lk_eqelkÀ

Ik�[�pqr_v�]v�qd`�N[qelk[h�Rlp[^`[�Sl^e`qv Ã���ek���olp[^`[�praa`o`op�o`mloq`_�qd[q�^dl^lh[q`
qoecc`o`_�[�ah[oç̀rmÀ�@�qd`lov�]`dek_�qdep�o`[^qelk�ep�qd`�qd`l]oljek`�ek�^dl^lh[q` Ã�lk`�la�qd`
]`k`ae^e[h�[hg[hle_p�qd[q�j[g`�eq�[�d`[hqdv�all_ À�Td`l]oljek`�ep�[�s[pl_eh[qlo�qd[q�ek^o`[p`p
]hll_�ahlt�ek�qd`�^[mehh[oe`pÃ�qd`o`]v�ek^o`[pekc�pgek�ahrpdekc�[k_�o`_k`ppÀ
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Bdl^lh[q`

Wdv�jecdq�^dl^lh[q`�^[rp`�[^k` Ë
C[eov�ç�ep�[�decdhv�^lkqols`ope[h�qlme^�ek�qd`
[^k`�tloh_ À�Slj`�^h[ej�qd[q�eq�ep�c`k`o[hhv
p[a`Ã�tdeh`�lqd`op�ekpepq�qd[q�eq�ep�qd`�pekch`
]ecc`pq�^[rp`�la�[^k`�[k_�`s`ovlk`�pdlrh_
]`�[sle_ekc�eqÀ

Src[o �ç�jlpq�^dl^lh[q`�][op�[o`�[]plhrq`hv
hl[_`_�teqd�[^k` ç̂ [rpekc�prc[o À�Td`�[s`o[c`
][o�la�jehg�^dl^lh[q`�^lkq[ekp�[]lrq���
co[jp�m`o����co[jp�[k_�tdeq`�^dl^lh[q`�ep
[]lrq�qd`�p[j` À�S``ekc�[p�prc[o�ep�lk`�qd`
tloh_ Ûp�tlopq�all_p�alo�vlro�pgek Ã�eq�j[g`p
p`kp`�qd[q�^dl^lh[q`�^lrh_�^[rp`�[^k` À

@__eqes`p�ç�^dl^lh[q`�ep�laq`k�arhh�la�rkk`^`pp[ov�ekco`_e`kqp�heg`�qo[kpça[qp�[k_�plv
_`oes[qes`pÃ�[k_�`s`k�plj`�`uqo`j`hv�_[kc`olrp�ekco`_e`kqp�heg`�s`c`q[]h`�lehp À�Bdl^lh[q`
^ljm[ke`p�rp`�[�]ec�s[oe`qv�la�_eaa`o`kq�pr]pq[k^`p�[k_�[q�h`[pq�lk`�la�qd`j�^lrh_�]`�]`dek_
qd`�o`mloq`_�[^k`�]o`[glrqp À

Iolk �ç�`u^`pp�eolk�^[k�pqolkchv�qoecc`o�[^k`�td`k�eq�o`[^qp�teqd�Plhvrkp[qro[q`_�a[qqv�[^e_p
¯PUE@°�ek�qd`�]l_v À�@�tdlh`�][o�la��� « �_[og�^dl^lh[q`�d[p����jehheco[jp�la�eolk Ã�lo��� « �la
vlro�_[ehv�s[hr` À

Cepormq`_�ph``m�ç��B[^[l Ûp�jekej[h�^[aa`ek`�^lkq`kq�ep�laq`k�^lkarp`_�teqd�[�pejeh[o�[hg[hle_ Ã
qd`l]oljek` À�B[aa`ek`�ep�p[e_�ql�]`�[�k`oslrp�pvpq`j�pqejrh[kq Ã�td`o`[p�qd`l]oljek`�ep�[
^[o_els[p^rh[o�pqejrh[kqÃ�ek^o`[pekc�d`[oq�ark^qelk�[k_�]hll_�ahlt�[k_�d[p�[]lrq�lk`�nr[oq`o
qd`�pqejrh[qekc�mlt`o�la�^[aa`ek`À�B[^[l�^lkq[ekp�[]lrq�qte^`�[p�jr^d�qd`l]oljek`�qd[k
^[aa`ek`À
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O[qj`[h

@s`k[�S[qes[
O[qp�[o`�^ljjlkhv�gkltk�alo�]`ekc�[k
ejmloq[kq�plro^`�la�je^olkrqoe`kqp Ã�ae]`oÃ
`pp`kqe[h�a[qqv�[^e_pÃ�molq`ek�[k_�^ljmh`u
^[o]ldv_o[q`p À�Ok�qd`�lqd`o�d[k_ Ã�[s`k[
p[qes[�ep�^ljmh`q`hv�_eaa`o`kqÃ�pek^`�eq�ep�rp`_
[p�[�k[qro[h�o`j`_v�ql�qo`[q�_eaa`o`kq
m[qdlhlce`pÀ

Tdep�`uqo[^q�aolj�l[qp�molse_`p�[�decd�[jlrkq
la�[s`k[^lpe_`p Ã�tde^d�d[p�qd`�[]eheqv�ql
ek^o`[p`�q`pqlpq`olk`�h`s`hp�]v�`kd[k^ekc�LH
h̄rq`ekexekc�dlojlk` °�o`h`[p` À�Iq�d[p�qd`�`aa`^q
la�ek^o`[pekc�ao``�q`pqlpq`olk`�h`s`hp�̄qd`
q`pqlpq`olk`�qd[q�^[k�]`�rp`_�]v�qd`�]l_v °À

Polm`oqe`p�la�[s`k[�p[qes[
Iq�d[p�molm`oqe`p�ql�aecdq�[c[ekpq�pqo`pp�[k_�mdvpe^[h�qeo`_k`ppÀ�Ik�[__eqelkÃ�eq�^[k�[hpl�ejmols`
qd`�jll_ Ã�prmmloq�qd`�^lckeqelk�[k_�`s`k�ek^o`[p`�qd`�q`pqlpq`olk`�h`s`hp�k[qro[hhvÀ

R`p`[o^d�d[p�]``k�_lk`�qd[q�prcc`pqp�@s`k[�S[qes[�tlogp�]v�ao``ekc�rm�q`pqlpq`olk`�qd[q�ep
Õpqr^gÕ�ql�lqd`o�^ljmlrk_p�ek�qd`�]l_v À�Croekc�qd`�[cekc�mol^`ppÃ�jlo`�q`pqlpq`olk`�c`qp
]lrk_ Ã�j[gekc�eq�jr^d�h`pp�`aa`^qes`�qd[k�ao``�q`pqlpq`olk` À�Sek^`�@s`k[�S[qes[�ao``p�rm�qdep
]lrk_�dlojlk` Ã�eq�j[g`p�eq�jlo`�`aae^e`kq�ek�qd`�]l_v À
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O[qj`[h

Ceaa`o`kq�qvm`p�la�l[qp
Ell_p�teqd�[�decd�chv^`je^�ek_`u� ¯FI°�[o`
[ppl^e[q`_�teqd�[^k` À�

Sq``hç̂ rq� Īoepd°�l[qp�[o`�hlt�FI
Rlhh`_�l[qp�[o`�j`_erj�FI
Ikpq[kq�l[qp�[o`�decd�FIÀ

Sl�ea�ekpq[kq�l[qp�[o`�td[q�vlr�[o`�`[qekc Ã
qd`k�qd`�decd�chv^`je^�ek_`u�^lrh_�]`�qd`
^[rp` À
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Fhrq`k

Wd[q�Cl`p�Fhrq`k�H[s`�ql�Cl�Weqd�Sgek Ë
Fhe[_ek�ep�[�^ljmlk`kq�la�chrq`k�[k_�ep�alrk_
ek�td`[q�[k_�lqd`o�^`o`[hp À�IqÖp�`pp`kqe[h�alo
cesekc�]o`[_�qd`�[]eheqv�ql�oep`�molm`ohvÃ�[k_
eqÖp�[hpl�qd`�^rhmoeq�]`dek_�^`he[^�_ep`[pẦ�qd`
molq`ekp�[^qes[q`�qd`�_ep`[p`�[k_�qd`�]l_v
o`pmlk_p�se[�ekqlh`o[k^`�[k_�o`f`^qelk�la
che[_ek�[̄k_�ek�qrokÃ�chrq`k°À

Cepqo`pp�ek�lk`�loc[k�lo�[o`[�la�qd`�]l_v
qoecc`op�ekah[jj[qelk�plj`td`o`�`hp`�ek�qd`
]l_v�]rq�]`^lj`p�jlpq�[mm[o`kq�ek�qd`�pgek À
Ik�a[^qÃ�pqr_e`p�d[s`�alrk_�qd[q�jlo`�qd[k�d[ha
la�[hh�[^k`�praa`o`op�d[s`�crq�eppr`pÀ�

Cec`pqes`�^lk_eqelkp�heg`�^`he[^�_ep`[p`�d[s`�[^^ljm[kvekc�pgek�j[kea`pq[qelkp�qd[q�lkhv
o`plhs`�td`k�qd`�rk_`ohvekc�ekah[jj[qelk�ep�qo`[q`_ À

Fhrq`k�ekqlh`o[k^`�ep�jlo`�qd[k�frpq�[�_ec`pqes`�mol]h`j
Fhrq`k�^[k�[^qr[hhv�^[rp`�peckeae^[kq�^d[kc`p�ek�qd`�crq�je^ol]elq[ í [�peckeae^[kq�mol]h`jÃ
^lkpe_`oekc�qd[q�[�m`oplkÛp�ls`o[hh�d`[hqd�_`m`k_p�d`[sehv�lk�qd`�d`[hqd�la�qd`eo�crqÀ

Ik�[__eqelkÃ�chrq`k�ekqlh`o[k^`�^[k�[aa`^q�[hjlpq�`s`ov�^`hh Ã�qeppr`�[k_�pvpq`j�ek�qd`�]l_v
]`^[rp`�qd`�][^q`oe[�qd[q�mlmrh[q`�qd`�crq�d`hm�^lkqolh�`s`ovqdekc�aolj�krqoe`kq�[]plomqelk
[k_�dlojlk`�mol_r^qelk�ql�j`q[]lhe^�ark^qelk�[k_�^lckeqes`�mol^`pp`p À�Tdep�ep�tdv�alo�pl
j[kv�la�jv�m[qe`kqp Ã�[k_�alo�qd`�mlmrh[qelk�[q�h[oc`Ã�chrq`k�ekqlh`o[k^`�ep�[�s`ov�p`oelrp�d`[hqd
eppr`À



�,�T�T�I�X���Y�M�F�Y���H�F�Z�X�J���F�H�S�J

�;�;�;���-�7�&���0�.�3���(�4�2

Fhrq`k�Ikqlh`o[k^`

���pvjmqljp�la�chrq`k�ekqlh`o[k^`
Ia�vlr�d[s`�[kv�la�qd`�alhhltekc�pvjmqljp Ã�eq
^lrh_�]`�[�peck�qd[q�vlr�d[s`�chrq`k
ekqlh`o[k^`À�Svjmqljp�[o`�te_`pmo`[_�[k_
^[k�ek^hr_` Â

Cec`pqes`�eppr`p�ek^hr_ekc�c[pÃ�[]_ljek[h
m[ekÃ�^o[jmekc Ã�]hl[qekcÃ�^lkpqem[qelk�lo
_e[ood`[À
Sgek�eppr`p�ek^hr_ekc�_`oj[qeqepÃ�`^x`j[ Ã
olp[^`[ Ã�pgek�o[pd`p�[k_�g`o[qlpep�meh[oep
[̄hpl�gkltk�[p� Ù̂de^g`k�pgekÛ�lk�qd`�][^g
la�vlro�[ojp °Ã�o`prhqekc�aolj�a[qqv�[^e_
[k_�seq[jek�@�_`ae^e`k^vÃ�[p�t`hh�[p�a[qç
j[h[]plomqelk Ã�^[rp`_�]v�chrq`k
_[j[cekc�qd`�crq À

Okclekc�hlt�`k`ocv�h`s`hp Ã�×]o[ek�alc ÃØ�^dolke^�a[qecr`�pvk_olj`�lo�ae]oljv[hce[ À�@�j[flo
ek_e^[qlo�ep�a``hekc�qeo`_�[aq`o�`[qekc�chrq`kÀ
@rqlejjrk`�_ep`[p`�pr^d�[p�H[pdejlql Ûp�qdvole_eqepÃ�od`rj[qle_�[oqdoeqepÃ�rh^`o[qes`
^lheqepÃ�hrmrpÃ�mploe[pepÃ�p^h`ol_`oj[�lo�jrhqemh`�p^h`olpepÀ
N`rolhlce^�pvjmqljp�pr^d�[p�_exxek`pp�lo�a``hekc�laa�][h[k^` À
Hlojlk`�ej][h[k^`p�pr^d�[p�PMS Ã�PBOSÃ�_`h[v`_�j`kpqor[qelk�lkp`q�[k_�pqrkq`_
coltqd À
Meco[ek`p�[k_�lo�ao`nr`kq�d`[_[^d`p À
Jlekq�m[ekÃ�ekah[jj[qelk�[k_�pt`hhekc Ã�m[oqe^rh[ohv�ek�aekc`opÃ�gk``p�lo�dempÀ¸
Mll_ ço`h[q`_�eppr`p�pr^d�[p�[kue`qvÃ�_`mo`ppelkÃ�jll_�ptekcp�[k_�@CHC À
Nrj]k`pp�[k_�qekchekc�ek�qd`�[ojp�[k_�h`cp À
R`mol_r^qes`�mol]h`jp�[k_�eka`oqeheqvÀ
Nrqoe`kq�_`ae^e`k^e`p�ek^hr_ekc�[k`je[�ēolk�_`ae^e`k^v°À
Hecd`o�oepg�la�h`[okekc�_ep[]eheqe`p�ek^hr_ekc�[rqepj�[k_�@CHCÀ
Plppe]hv�[�decd`o�oepg�alo�k`rolhlce^[h�[k_�mpv^de[qoe^�_ep`[p`p�ek^hr_ekc�@hxd`ej`oÛpÃ
_`j`kqe[�[k_�p^dexlmdo`ke[ À
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Eoreq�fre^`�^[k�]`�[p�prc[ov�[p�^lh[

Jre^`p�Weqd�qd`�Hecd`pq�Src[o�Blkq`kq
@�pekch`����jh�p`osekc�la�tdeq`�co[m`�fre^`
^lkq[ek`_�qd`�p[j`�[jlrkq�la�prc[o�[p�alro
Koepmv�Ko`j`�ch[x`_�_lrcdkrqp À

L[oc`�nr[kqeqe`p�la�ekc`pq`_�aor^qlp`�cl`p
pqo[ecdq�ql�qd`�hes`oÃ�pek^`�kl�lqd`o�^`hhp�^[k
d`hm�rqehex`�lo�j`q[]lhex`�eqÃ�mrqqekc�peckeae^[kq
mo`ppro`�lk�qd`�hes`oÀ�L`s`hp�la�^[o]ldv_o[q`p
[k_�ekprhek�j[v�]`����qej`p�decd`o�d`o`�qd[k
ek�lqd`o�m[oqp�la�qd`�^eo^rh[qelkÀ�Tdrp�qd`�hes`o
ep�`umlp`_�ql�a[o�decd`o�h`s`hp�la
^[o]ldv_o[q`p� ê�]lqd�aor^qlp`�[k_�chr^lp`
qd[k�[kv�lqd`o�loc[k À

Eor^qlp`Ûp�molm`kpeqv�ql�^[rp`�a[qqv�hes`o�ep�rkenr`�[jlkc�^[o]ldv_o[q`p À�Td`�a[qqv�hes`o
_eo`^qhv�^[rp`p�ekprhek�o`pepq[k^`�p`qqekc�ek�jlqelk�qd`�se^elrp�^v^h`�la�dvm`oekprhek`je[�ê
ekprhek�o`pepq[k^`À�Eroqd`ojlo` Ã�qdep�d[ojarh�`aa`^q�la�aor^qlp`�_l`p�klq�o`nreo`�decd�]hll_
chr^lp`�lo�]hll_�ekprhek�h`s`hp�ql�to`[g�d[sl^ À�Eroqd`oÃ�qdep�a[qq`kekc�`aa`^qÃ�]`^[rp`�eq�[^qp
qdolrcd�a[qqv�hes`o�[k_�ekprhek�o`pepq[k^`Ã�^[kklq�]`�p``k�ek�qd`�pdloq�q`oj� ê�lkhv�ek�qd`�hlkc
q`oj À

Iq�lkhv�q[g`p�peu�_[vp�la�`u^`pp�aor^qlp`�ql�^[rp`�ekprhek�o`pepq[k^À̀�Iq�lkhv�q[g`p�`ecdq�t``gp
ql�[hhlt�mo` ç_e[]`q`p�ql�`pq[]hepd�[�]`[^dd`[_ À�Wd[q�d[mm`kp�[aq`o�_`^[_`p�la�decd�aor^qlp`
^lkprjmqelk Ë�Td`�o`prhq�ep�[�_e[]`q`p�_ep[pq`oÄ�mo`^ep`hv�t`�[o`�d[sekc�oecdq�klt À�Eor^qlp`
ls`o^lkprjmqelk�pqejrh[q`p�a[qqv�hes`o�[k_�h`[_p�_eo`^qhv�ql�ekprhek�o`pepq[k^`À
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B[aa`ek`

Cl`p�Blaa``�Toecc`o�@^k` Ë
Blaa``�^[k�qoecc`o�[^k`�]v�[hq`oekc�vlro
dlojlk`p Ã�j`ppekc�rm�vlro�crq�ahlo[ Ã�[k_
ejm[eoekc�vlro�[]plomqelk�la�jek`o[hp À

Du^`ppes`�^laa``�^lrh_�tlop`k�[^k`�_r`�ql
dlt�^[aa`ek`�[hq`op�dlojlk`�h`s`hp�ek�qd`
]l_v À�Slj`�pqr_e`p�d[s`�alrk_�qd[q�^[aa`ek`
^[k�ek^o`[p`�h`s`hp�la�^loqeplh�ek�qd`�]l_vÃ
tde^d�ep�qd`�dlojlk`�o`pmlkpe]h`�alo
j[k[cekc�pqo`pp�h`s`hp À�Iq�^[k�[hpl�[aa`^q�dlt
jr^d�p`]rj�vlro�pgek�mol_r^`p Ã�[k_�]lqd
ek^o`[p`_�pqo`pp�[k_�`u^`ppes`�lehp�^[k
qoecc`o�[k�[^k`�]o`[glrq À�

Hecd�^loqeplh�h`s`hp�d[s`�[hpl�]``k�hekg`_�ql�_ec`pqes`�eppr`p�[k_�t`ecdq�c[ekÃ�pl�eqÛp�^oeqe^[h�ql
j[k[c`�h`s`hp�[k_�o`_r^`�^[aa`ek`�^lkprjmqelk�ea�vlr�]`he`s`�eq Ûp�[aa`^qekc�vlro�]l_v�ek
k`c[qes`�t[vp À

Blaa`` Ûp�]ecc`pq�mrhh�ep�qd[q�^[aa`ek`�d`hmp�vlr�pq[v�[t[g`�[k_�[h`oqÀ�Hlt`s`o Ã�`s`ov�qej`�vlr
^lkprj`�^laa`` Ã�vlro�[_o`k[h�ch[k_p�mol_r^`�^loqeplh Ã�qd`�j[ek�pqo`pp�dlojlk` À�Weqd
^lkpepq`kq�^[aa`ek`�ekq[gÃ̀�vlr�^lrh_�]`�alo^ekc�vlro�[_o`k[h�ch[k_p�ql�ls`omol_r^`�qd`
dlojlk` Ã�^[rpekc�[_o`k[h�a[qecr` À�T`hhq[h`�peckp�la�[_o`k[h�`ud[rpqelk�[o`�ph``m�qolr]h`Ã�]o[ek
alc Ã�eooeq[]eheqvÃ�al^rpekc�lo�j`jlov�eppr`p�[k_�`uqo`j`�^o[sekcp�alo�prc[o�lo�^[o]ldv_o[q`p À

Os`omol_r^ekc�^loqeplh�qdoltp�laa�eqp�^v^h`�la�mol_r^qelk�[k_�qd`�k[qro[h�^loqeplh
^lk^`kqo[qelkp�ek�qd`�]l_v�qdolrcdlrq�qd`�_[v À�Td`p`�`h`s[q`_�h`s`hp�la�^loqeplh�^[k�`s`k�h`[_
ql�t`ecdq�c[ek Ã�[kue`qvÃ�_`mo`ppelkÃ�ph``m�eppr`p�[k_�mol]h`jp�teqd�_ec`pqelkÀ
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B[aa`ek`

Hlt�^[k�^[aa`ek`�[aa`^q�[_o`k[h�a[qecr` Ë
B[aa`ek`�pqejrh[q`p�k`rolk�[^qeseqv�ek�qd`
]o[ek�ek�tde^d�k`rolkp�p`k_�j`pp[c`p�ql�qd`
meqreq[ov�ch[k_�ql�pqejrh[q`�qd`�[_o`k[h
ch[k_pÃ�tde^d�qd`k�mol_r^`p�[_o`k[hek`�[k_
^loqeplhÀ

@_o`k[hek`�[k_�^loqeplh�[o`�qdlp`�a[jlrp
dlojlk`p�ekslhs`_�ek� ×aecdq�lo�ahecdqØ�jl_` Ã
tde^d�d[mm`kp�td`k�vlr�[o`�a[^`_�teqd
_[kc`o À�Tdep�t[p�m[oqe^rh[o�rp`arh�alo�lro
[k^`pqlop�td`k�a[^`_�teqd�[�dlo_`�la
jlkclhp�lo Ã�][^g�aroqd`oÃ�`k^lrkq`oekc�[
p[]o`�qllqd`_�qec`o À

Ia�vlro�[_o`k[h�ch[k_p�[o`�a[qecr`_ Ã�qd`k�^[aa`ek`�^[k�^[rp`�vlro�[_o`k[hp�ql�ls`otlog�ql
j[g`�jlo`�^loqeplh�[k_�]rokp�lrq�vlro�ch[k_p À�Tdep�h`[_p�ql�vlro�[_o`k[hp�]`ekc�t`[g`k`_
[k_�h`pp�[]h`�ql�o`pmlk_�[_`nr[q`hv À�Tdep�ep�tdv�^laa``�d[p�h`pp�[k_�h`pp�`aa`^q�ls`o�qej`�lk
m`lmh`�teqd�[_o`k[h�a[qecr`À

Ylr�j[v�klq�]`�o`[_v�ql�ces`�rm�^laa``�`kqeo`hv Ã�[k_�qd[qÛp�[hh�oecdqÀ�Td`o`�[o`�j[kv�t[vp�vlr
^[k�`kflv�[�^rm�la�fl`�teqdlrq�tloovekc�qll�jr^d�[]lrq�td[q�eq�_l`p�alo�vlro�pgek À�Elo�pq[oq`opÃ
vlr�^[k�tlog�lk�o`_r^ekc�vlro�ekq[g` À�Ia�vlr�_oekg�alro�^rmp�la�^laa``�[�_[v Ã�qd`k�vlr�pdlrh_
qov�lkhv�^lkprjekc�qtl À

Td[qÛp�[�pr]pq[kqe[h�[jlrkq�la�^[aa`ek`�vlr�^[k�^rq�lrq�oecdq�qd`o` À�Ylr�^[k�[hpl�^rq�][^g�lk
qd`�[jlrkq�la�jehg�[k_�prc[o�vlr�mrq�ek�vlro�^laa``�lo�qov�lqd`o�s[oe[qelkp Ã�pr^d�[p�[hjlk_
jehg�[k_�k[qro[h�pt``q`k`op À
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Blok

Ip�Blok�qd`�N`uq�Fhrq`k Ë
Blok Ã�heg`�chrq`kÃ�ep�ek�DVDRYTHINFÃ�aolj
j`_e^[qelkp�[k_�^d`tekc�crj�[hh�qd`�t[v�ql
d`[hqd�[k_�]`[rqv�mol_r^qp�heg`�qllqdm[pq`
[k_�j[g`rm À�@�nre^g�ch[k^`�[q�qd`�hepq`_
ekco`_e`kqp�la�jlpq�mol^`pp`_�all_p�tehh
jlo`�laq`k�qd[k�klq�o`s`[h�plj`�l]selrp
plro^`p�la�^lok Ã�pr^d�[p�decdçaor^qlp`�^lok
pvorm�̄HEBS°Ã�^lok�lehÃ�[k_�^lokpq[o^d À�Arq
frpq�[p�chrq`k�plj`qej`p�de_`p�rk_`o
ekco`_e`kqp�heg`�MSF�[k_�j[hqÃ�^lok�^[k�]`
hrogekc�]`dek_�lqd`o�k[j`p� k̄[j`p�heg`
×_`uqolp` ÃØ�×u[kqd[k�crj ÃØ�×k[qro[h�ah[slopÃØ
×ao``çahltekc�[c`kqp ÃØ�×seq[jek�DÃØ�×[p^lo]e^
[^e_ÃØ�×̂ eqoe^�[^e_ÃØ�[k_�

×̂ `hhrhlp`Ø°À�Ds`k�td`k�eq Ûp�klq�mo`p`kq�ek�qd`�all_�eqp`haÃ�^lok�hek`p�mh[pqe^�all_�^lkq[ek`op�[k_
qlçcl�^laa``�^rmp À�Ylr�jecdq�d[s`�kl�e_`[�eq Ûp�`s`k�qd`o` À

Ds`k�ea�vlr�_ehec`kqhv�[sle_�[hh�m[^g[c`_�all_p�[k_�pqe^g�teqd�tdlh`�aoreqpÃ�s`c`q[]h`p Ã�[k_
[kej[h�mol_r^qp Ã�^lok�^[k�pqehh�pk`[g�ekql�vlro�_e`qÀ�R`j`j]`o�qd[q�td[q�vlr�`[q�[hpl�`[qp Ã�[k_
]`�[t[o`�la�td[q�qd[q�ep À�Ukh`pp�^`oqeae`_�[p�co[ppça`_Ã�mlrhqov�[k_�hes`pql^g�[o`�a`_�^lok�̄[k_
rpr[hhv�FMO�^lok Ã�[q�qd[q°À

@hqdlrcd�^lok�ep�qlrq`_�[p�d`[hqdv�all_ Ã�frpq�heg`�chrq`kÃ�eq�^[k�^[rp`�[�h`[gv�crq À�Tdep�ep
]`^[rp` Ã�ql�j[kv�m`lmh` Ûp�]l_e`p Ã�qd`�molq`ek�ek�^lok�^[k�hllg�heg`�chrq`kÃ�[k_�qd`v� ×̂ olppç
o`[^qØ�ql�eqÀ�Ia�vlr�praa`o�aolj�chrq`k�ekqlh`o[k^` Ã�qdep�^olppço`[^qeseqv�molse_`p�[k�`k_h`pp
[jlrkq�la�aorpqo[qelk Ã�tlop`k`_�]v�qd`�a[^q�qd[q�lro�^rhqro`�d[p�]``k�ek_l^qoek[q`_�teqd�qd`
e_`[�qd[q�^lok�mol_r^qp�[o`�[�tlk_`oarh�pr]pqeqrq`�alo�chrq`k ç̂ lkq[ekekc�mol_r^qpÀ�Ylr�jecdq
]`�[]h`�ql�j[g`�chrq`k çao``�q[^lp�teqd�^lok�qloqehh[pÃ�]rq�qd[q�[mmol[^d�_l`p�klqdekc�ql�nr`hh
qd`�ejjrk`�o`pmlkp` À
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P`[krqp

P`[krqp�[o`�[�a[sloeq`�pk[^g�[jlkc�j[kv
[olrk_�qd`�tloh_ À
Td`v�^lkq[ek�decd�[jlrkqp�la�lj`c[ ç��a[qqv
[^e_pÃ�tde^d�^[k�^lkqoe]rq`�ql�ekah[jj[qlov
[^k` À��Td`v�[hpl�^lkq[ek�_[kc`olrp�h`^qekp
tde^d�^[k�_[j[c`�qd`�crq�[k_�qoecc`o
ekah[jj[qelk À��Ok�qlm�la�qd[qÃ�m`[krqp�[o`
rpr[hhv�ol[pq`_�ek�ekah[jj[qlov�s`c`q[]h`
lehpÀ��P`[krq�]rqq`o�epkÛq�[kv�]`qq`o�[k_�laq`k
^lkq[ekp�[__`_�prc[o�lo�s`c`q[]h`�lehp À

P`[krqp�[o`�decd�ek�[^k` ç̂ [rpekc�lj`c[ ç�
a[qqv�[^e_p
Ylro�][h[k^`�la�lj`c[�a[qqv�[^e_p�ep�[�g`v
a[^qlo�ek�ekah[jj[qlov�[^k` À

Td`o`�[o`�qtl�j[ek�qvm`p�la�lj`c[�a[qqv�[^e_p�qd[q�ekahr`k^`�ekah[jj[qelk Â
Oj`c[ ç� Â�[kqeçekah[jj[qlov Ã�co`[q�alo�mo`s`kqekc�[^k`
Oj`c[ ç� Â�molçekah[jj[qlov Ã�qll�jr^d�ep�][_�alo�[^k`

@�_e`q�decd�ek�lj`c[ ç��a[qqv�[^e_p�[k_�hlt�ek�lj`c[ ç��a[qqv�[^e_p�^[k�h`[_�ql�^dolke^
ekah[jj[qelk Ã�[�^lk_eqelk�td`o`�vlro�ejjrk`�pvpq`j�]`^lj`p�ls`o[^qes`�[k_�`k_p�rm
qo`[qekc�`s`ov�heqqh`�[^k`�eka`^qelk�heg`�[�drc`�qdo`[qÀ��Td`�`k_�o`prhqË��R`_k`pp Ã�pt`hhekcÃ�[k_
molqorpelk�ê�[�mejmh`Æ

P`[krq�]rqq`o�[k_�m`[krqp�[o`�hl[_`_�teqd�lj`c[ ç��a[qqv�[^e_pÂ
Ok`�lrk^`� [̄�pj[hh�][c °�la�m`[krqp�d[p�� À�c�la�lj`c[ ç��a[qqv�[^e_p
Ok`�q[]h`pmllk�la�m`[krq�]rqq`o�^lkq[ekp�� À�c�la�lj`c[ ç��a[qqv�[^e_p
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P`[krqp

P`[krqp�d[s`�h`^qekp�qd[q�^[k�^[rp`�[^k`
L`^qekp�[o`�^ljmlrk_p�qd[q�mh[kqp�rp`�ql
molq`^q�qd`jp`hs`pÀ��Jrpq�heg`�[kej[hpÃ�mh[kqp
_`s`hlm�k[qro[h�j`qdl_p�la�molq`^qelk�ql
[sle_�c`qqekc�`[q`k À��Ukheg`�[kej[hpÃ�mh[kqp
^[k�ork Ã�frjm Ã�lo�ptej�[t[v�aolj�qd`eo
mo`_[qlopÃ�pl�qd`v�_`s`hlm�[kqekrqoe`kqpÃ�heg`
h`^qekpÀ

L`^qekp�^[rp`�[^k`�]v�_[j[cekc�qd`�crq À��
Oro�]l_v�epk Ûq�[]h`�ql�]o`[g�_ltk�h`^qekp À��
@aq`o�ekc`pqekc�qd`jÃ�qd`v�qo[s`h�qdolrcd�qd`
_ec`pqes`�pvpq`j�arhhv�ekq[^q�rkqeh�qd`v�o`[^d
qd`�

ekq`pqekÀ̀�Td`o` Ã�qd`v�^[k�t`[g`k�[k_�_[j[c`�qd`�hekekc�la�qd`�ekq`pqek` À��Ds`kqr[hhvÃ�ea�qd`
ekq`pqek`�ep�t`[g�`klrcd Ã�qd`p`�h`^qekp�[k_�lqd`o�^ljmlrk_p�^[k�m[pp�qdolrcd�qd`�t[hh�[k_
qoecc`o�ekah[jj[qelkÃ�[k_�teqd�eqÃ�ekah[jj[qlov�[^k` À

Wd[q�d[mm`kp�teqd�L`[gv�Frq
Ylr�^lkprj`�all_p�decd�ek�h`^qekp Ã�heg`�td`[q Ã�co[ekpÃ�^lok�[k_�m`[krqp
Td`�_ec`pqes`�pvpq`j�^[k Öq�molm`ohv�]o`[g�_ltk�h`^qekpÃ�pl�h[oc` Ã�rk_ec`pq`_�molq`ekp�m[pp
qdolrcd�ql�qd`�ekq`pqek`
Sqehh�ekq[^q�h`^qekp�^[k�Õmrk^dÕ�qdolrcd�vlro�ekq`pqek[h�qo[^qÃ�^o`[qekc�dlh`p�ek�vlro�ekq`pqek`
L`^qekp�Õh`[gÕ�ekql�qd`�]hll_pqo`[j À�Td`�ejjrk`�pvpq`j�jepq[g`p�qd`j�alo�alo`eck
eks[_`op�[k_�qoecc`op�[k�ekah[jj[qlov�o`pmlkp` À
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Dccp

Hlt�Dccp�B[k�B[rp`�@^k`
Dccp�[o`�co`[q� ê�qd`vÛo`�[hjlpq�qd`�m`oa`^q
plro^`�la�`k`ocv�lk�m[m`o À

Ukaloqrk[q`hvÃ�qd`o`�[o`�[�a`t�h`ceqej[q`
o`[plkp�qd[q�`ccp�^[k�^[rp`�[^k` Â�

@hh`oce`p�[k_�ekqlh`o[k^`p�ql�`ccp�[o`
`uqo`j`hv�^ljjlk�[k_�^[k�qoecc`o
ekah[jj[qelk�qd[q�h`[_p�ql�ekah[j`_
^lj`_lk`p� ¯mejmh`p°À��Eroqd`ojlo` Ã�hlt ç
nr[heqv�`ccp�j[v�^lkq[ek�dlojlk`p�[k_
[kqe]elqe^p�qd[q�qoecc`o�ekah[jj[qelkÀ

Dcc�ekqlh`o[k^` Ã�vlro�crq Ã�[k_�ekah[jj[qelk

L`[gv�crq�pvk_olj`� ê�pejmhv�mrqÃ�[p�^`oq[ek�molq`ekp�`kq`o�qd`�_ec`pqes`�pvpq`jÃ�qd`vÛo`�klq
molm`ohv�]olg`k�_ltk�]`alo`�qd`v�`kq`o�qd`�ekq`pqek` À��Wd`k�qdep�l^^ropÃ�qd`p`�ekçq[^q�molq`ekp
^[k�`[pehv�×h`[gØÃ�lo�m[pp�qdolrcd�ekq`pqek[h�][ooe`o�ekql�qd`�]hll_pqo`[jÀ��Wd`k�qdep�d[mm`kp
qd`�]l_v�p``p�qd`�molq`ek�[p�[�qdo`[q�[k_�aeo`p�laa�[k�ekah[jj[qlov�o`pmlkp` À��Tdep
ekah[jj[qlov�o`pmlkp`�^[k�^lkqoe]rq`�ql�^dolke^�ekah[jj[qelk Ã�[�^lk_eqelk�td`o`�[k
ls`o[^qes`�ejjrk`�pvpq`j�jepq[g`p�jeklo�[^k`�eka`^qelkp�alo�j[flo�qdo`[qp�[k_�qrokp�[
d[ojh`pp�]hl^g`_�mlo`�ekql�[�molqor_ekc�mejmh`À

Dcc�tdeq`p�^lkq[ek�plj`qdekc�^[hh`_�hvplxvj` Ã�tde^d�d[p�qd`�moej[ov�ark^qelk�la�molq`^qekc
qd`�molq`ek�alrk_�ek�`cc�tdeq`pÀ��Td`�]l_v�^[k Ûq�]o`[g�_ltk�`cc�tdeq`�molq`ek�heg`�eq�pdlrh_
_r`�ql�hvplxvj` À��Tdep�h`[_p�ql�rk_ec`pq`_�molq`ek�`kq`oekc�qd`�crq�[k_�mlq`kqe[hhv�h`[gekc
qdolrcd�ekql�qd`�]hll_pqo`[j À
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Dccp

Td`�C[kc`op�la�Llt çQr[heqv�Dccp
Llt çnr[heqv�`ccp�klq�lkhv�d[s`�peckeae^[kqhv
a`t`o�seq[jekp�[k_�jek`o[hp Ã�]rq�qd`v Ûo`�[hpl
jlo`�molk`�ql�lue_[qelk�_r`�ql�decd`o
[jlrkqp�la�lj`c[ ç��a[qqv�[^e_p�[k_�hlt`o
[jlrkqp�la�[kqelue_[kqp À

Os`o[hhÃ�^lks`kqelk[h�`ccp�[o`�[�hlq�p[a`o�alo
vlr�qd[k�lqd`o�^lks`kqelk[h�j`[q Ã�ek^hr_ekc
klk çloc[ke^�]``a Ã�^de^g`kÃ�[k_�a[oj`_�aepd À��
Td`�mromlp`�la�`ccp�ep�ql�[^q�[p�[�molq`^qes`
[k_�klroepdekc�pde`h_�alo�arqro`�laapmoekcÀ��
Wlopq�^[p`�^lj`p�ql�tlopq Ã�[�plaqç]leh`_
^lks`kqelk[h�`cc�ep�clekc�ql�]`�p[a`o�alo�vlr
qd[k�qd`�[kqe]elqeç̂oe__`k�^de^g`k�eq�^[j`
aolj À

Wd`k`s`o�vlr�^[k Ã�c`q�m[pqro ç̀o[ep`_Ã�lj`c[ ç� ç̀ koe^d`_�`ccp À��Tdep�pqr_v�alrk_�qd[q�qd`v
d[s`�qte^`�[p�jr^d�lj`c[ ç��a[qqv�[^e_p�[k_�seq[jek�D�qd[k�^lks`kqelk[h�`ccp À��Td`v�[hpl
d[s`�jlo`�seq[jek�@ Ã�h`pp�lj`c[ ç��a[qqv�[^e_pÃ�[k_�a`t`o�dlojlk`p À

Cl�Dccp�B[rp`�@^k` Ë
Td`�qorqdÂ�`ccp�jecdq�^[rp`�[^k`�_`m`k_ekc�lk�dlt�d`[hqdv�vlro�crq�ep Ã�dlt�laq`k�vlr�`[q
qd`j Ã�[k_�td`qd`o�lo�klq�vlr Ûo`�[ho`[_v�[hh`oce^�lo�ekqlh`o[kq�ql�qd`jÀ�Ia�vlr�d[s`�pvjmqljp�la
h`[gv�crq�pvk_olj`�lo�`um`oe`k^`�_ep^ljaloq Ã�]hl[qekcÃ�lo�[^k`�[aq`o�`[qekc�`ccp Ã�qd`k�vlr
heg`hv�`eqd`o�d[s`�[�mol]h`j�_ec`pqekc�`cc�tdeq`�molq`ek�̄_r`�ql�h`[gv�crq °�lo�vlr Ûo`�qorhv
[hh`oce^�ql�qd`jÀ��Ik�qdep�^[pÃ̀�v`pÃ�`ccp�[o`�s`ov�heg`hv�ql�^[rp`�qd`�ekah[jj[qelk�qd[q�pmrop
[^k` À



^lrh_�o`[^q�ql�`[^d�all_�teqd�qd`�p[j`�ejjrk`�o`pmlkp` À�Ia�vlr Ûs`�ces`k�rm�chrq`k�]rq
d[s`k Ûq�p``k�[�_`^o`[p`�ek�ekah[jj[qelk Ã�^lkpe_`o�qd[q�plv�ek�vlro�_e`q�^lrh_�]`�mol_r^ekc
vlro�pvjmqljp À

Slv�ep�Fleqolc`ke^
Slv]`[kp�^lkq[ek�^d`je^[h�^ljmlrk_p�^[hh`_� ×cleqolc`kp Ø�qd[q�prmmo`pp�qd`�qdvole_�ch[k_�]v
ekde]eqekc�qd`�rmq[g`�la�el_ek`À�Il_ek`�ep�k`^`pp[ov�alo�qd`�pvkqd`pep�la�qdvole_�dlojlk` À�Ia�vlr
d[s`�[k�rk_`o[^qes`�qdvole_ Ã�j[g`�pro`�vlr Ûo`�c`qqekc�`klrcd�el_ek` Ã�[k_�[sle_�plv À�Tll
jr^d�el_ek`�^[k�]`�d[ojarh Ã�pl�eqÛp�ejmloq[kq�ql�`[q�[�_e`q�oe^d�ek�[�s[oe`qv�la�lqd`o�qdvole_
][h[k^ekc�jek`o[hp Ã�heg`�p`h`kerj�[k_�xek^ Ã�[k_�q[g`�[�decd çnr[heqv�jrhqeseq[jekÀ
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Slv

Td`�`pqolc`k çheg`�^ljmlrk_p�ek�plv�d[s`
]``k�pdltk�ql�ek^o`[p`�qrjlo�coltqd�ek
[kej[hp Ã�h`[_ekc�o`p`[o^d`op�ql�pm`^rh[q`
qd[q�qd`v�j[v�d[s`�[�d[ojarh�`aa`^q�lk�[
_`s`hlmekc�drj[k�[p�t`hh À�@sle_�cesekc�[k
eka[kq�plvç][p`_�alojrh[ Ã�[p�qd`v�[o`�o[me_hv
_`s`hlmekc�[k_�[o`�`pm`^e[hhv�p`kpeqes`�ql
dlojlk`p�[k_�dlojlk` çheg`�^ljmlrk_p À

Slv�B[k�Bolpp çR`[^q�teqd�Fhrq`k
Slv�ep�lk`�la�qd`�qlm�[hh`oc`ke^�all_p�ek�m[oq
]`^[rp`�eq�o`p`j]h`p�chrq`k�lk�[�jlh`^rh[o
h`s`hÀ�Ia�vlr�d[s`�[�chrq`k�p`kpeqeseqvÃ�vlro
]l_v�^[k Ûq�_epqekcrepd�]`qt``k�chrq`k�[k_
plv À�Ylro�]l_v�



W`�[o`�pl�`u^eq`_�alo�vlr�[k_�qdep�k`uq�pq`m À
Wd`qd`o�eqp�lk`�_[v�lo�v`[op�ql�^lj`�t`
hls`�m[oqk`oekc�teqd�vlr�lk�vlro�pgek^[o`
flrok`v À�

Ph`[p`�h`q�rp�gklt�dlt�t`�^[k�]`pq�p`os`
vlr À
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Pdlk` Â���� À��� À����
Dj[eh Â�d`hhlª do[pgekÀ̂lj
W`]peq`Â�ttt Àdo[pgekÀ̂lj
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https://g.co/kgs/wxkavSf
https://www.facebook.com/HoneyRoseAesthetics/
https://www.instagram.com/honeyrose.skincare/

