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ABSTRACT: The  p urp o se  o f this wo rk wa s to  te st the  e ffic a c y o f thre e  kind  o f d iffe re nt d ie t o n so me  he a lth risk fa c to rs. The  p rima ry 

o b je c tive  o f the  p re se nt stud y wa s to  e xa mine  the  e ffe c ts o f d ie ts, a mo unt o f c a rb o hyd ra te  inta ke  a nd  use  o f p hyto e xtra c ts o n 

we ig ht lo ss, b o d y c o mp o sitio n a nd  re la te d  risk fa c to rs a nd  o n me ta b o lic  va lue s a s Re sting  Ene rg y Exp e nd iture  (REE) a nd  

Re sp ira to ry Ra tio  (RR).We  te ste d  44 sub je c ts ra nd o mly a ssig ne d  to  o ne  o f 3 g ro up s o f d ie t: Me d ite rra ne a n (MED), Zo ne  (ZON) a nd  

Tisa no re ic a ® i.e . ke to g e nic  d ie t p lus p hyto e xtra c ts (TIS). Anthro p o me try, b lo o d  c he mistry a nd  urine  a na lysis we re  p e rfo rme d . Afte r 

40 d a ys TIS le d  to  a  sig nific a nt a ve ra g e  we ig ht a nd  fa t lo ss c o mp a re d  to  ZO N a nd  MED. Mo re o ve r TIS sho we d  a  sig nific a nt 

re d uc tio n in fa sting  g luc o se  whilst the re  we re n't sig nific a nt d iffe re nc e s in c re a tinine , uric  a c id  a nd  ure a . A sig nific a nt re d uc tio n in 

the  Re sp ira to ry Ra tio  in the  TIS g ro up  wa s o b se rve d . In c o nc lusio n o ur d a ta  sho ws tha t the  TIS d ie t, using  sup p le me nts tha t mimic  

the  lo o k a nd  ta ste  o f c a rb o hyd ra te s a nd  p hyto e xtra c ts e nha nc e  we ig ht re d uc tio n, imp ro ve d  lip id  p ro file  a nd  mitig a te  the  sid e  

e ffe c ts o f ke to sis. 

KEYWORDS: ke to g e nic  d ie t, Me d ite rra ne a n d ie t, zo ne  d ie t, p hyto e xtra c ts, tisa no re ic a , we ig ht lo ss.

A. Pa o li

INTRO DUCTIO N

Ob e sity is a  le a d ing  p ub lic  he a lth p ro b le m in the  we ste rn c o untrie s (1) a nd  it is re la te d  to  hig h he a lth c a re  c o sts (2). Ob e sity, a nd  in 

p a rtic ula r a b d o mina l o b e sity, c o ntrib ute s to  c a rd io va sc ula r risk fa c to rs suc h a s d yslip id a e mia , hyp e rte nsio n a nd  d ia b e te s (3, 4). 

Altho ug h we ig ht lo ss is a  d e sire d  o b je c tive  o f ma ny o f o b e se  a nd  o ve rwe ig ht sub je c ts, a nd  the  he a lth b e ne fits o f we ig ht lo ss ha ve  

b e e n we ll e sta b lishe d  (5-8), a c tua lly the re  a re  no  d e finite  d a ta  use ful in o rd e r to  a sc e rta in the  sa fe ne ss a nd  use fulne ss o f lo ng -te rm 

we ig ht lo ss e a ting  p a tte rns (9). Die ta ry stra te g ie s sup p o rte d  b y the  ma jo rity o f p hysic ia ns a nd  d ie tic ia ns, who  hig hlig ht re stric tio n in fa t 

inta ke , a re  a sso c ia te d  with o nly a  mo d e st we ig ht lo ss a nd  a  p o o r lo ng -te rm c o mp lia nc e  (10-12). Ob e se  a nd  o ve rwe ig ht sub je c t’ s 

c o mp lia nc e  to  a  lo w-fa t a nd  hig h c o mp le x-c a rb o hyd ra te  d ie t is o fte n a  p ro b le m b e c a use  this p o p ula tio n ha s b e e n sho wn to  p re fe r 

a  hig h-fa t d ie t. Ind e e d , the se  sub je c ts e a t hig hly p ro c e sse d  fo o d s, ric h in fa t a nd  sim p le  sug a rs (13, 14). Mo re o ve r, the  

re c o mme nd a tio n o f lo w fa t – hig h c a rb o hyd ra te  d ie t ma y e ve n p ro mo te  the  inta ke  o f sug a r a nd  hig hly re fine d  sta rc he s, whic h ma y 

le a d  to  o b e sity a nd  d yslip id a e mia , e sp e c ia lly a mo ng  insulin re sista nt sub je c ts (15). Fo r this re a so n, in re c e nt ye a rs, se ve ra l d ie ta ry 

stra te g ie s ha ve  sp re a d  p ro mising  to  b e  e ffe c tive  we a p o ns in fig hting  o b e sity. Amo ng  the se , to  c o nte st the  p rima c y o f the  c la ssic  

lo w-c a lo rie  d ie t, the re  a re  the  Zo ne  d ie t a nd  VLCD (Ve ry Lo w Cha rb o hyd ra te  Die ts). The  use  o f lo w c a rb o hyd ra te  d ie ts (VLCD ve ry 

lo w c a rb o hyd ra te  d ie ts) fo r we ig ht lo ss, d e sp ite  the ir e ffic a c y, ha s b e e n a n a re a  o f c o ntro ve rsy. In the  la st ye a rs a n inc re a se  a mo unt 

o f e vid e nc e  a b o ut p o sitive  e ffe c ts o n sho rt te rm we ig ht lo ss, me ta b o lic  p ro file  with re g a rd s to  insulin se nsitivity, g lyc e mic  c o ntro l a nd  

se rum lip id  va lue s ha s a c c umula te d  (10, 13-16). The re  a re  c o nflic ting  hyp o the sis a b o ut the  me c ha nism o f a c tio n o f VLCD. So me  

a utho rs sug g e sts tha t the re  a re  no  me ta b o lic  a d va nta g e  o f lo w c a rb o hyd ra te  d ie ts. Sug g e sting  tha t We ig ht lo ss re sults fro m 

d e c re a se d  c a lo ric  c o nsump tio n, like ly d ue  to  the  g re a te r sa tia tio n e ffe c ts o f hig he r p ro te in inta ke  (16).

Zo ne  d ie t wa s inve nte d  b y B. Se a rs a nd  p o p ula rize d  b y the  b o o k “ Zo ne  d ie t”  (17) a nd  ha s b e c o me  a  p o p ula r fo o d  stra te g ie s use d  

a mo ng  tho se  who  wa nt to  lo se  we ig ht a nd  a mo ng  a thle te s. De sp ite  its p o p ula rity so me  se ve re  c o nc e rns ha s b e e n d o ne  b y sc ie ntific  

c o mmunity (18-22) a nd  the re  is no  e vid e nc e  tha t the  p a rtic ula r “ struc ture ”  o f the  “Zo ne  d ie t”  c o uld  le a d  to  furthe r a d va nta g e s 

c o mp a re d  to  LC (lo w c a rb o hyd ra te ) a nd  HF (hig h fa t)d ie ts (23). In re c e nt ye a rs, Da nsing e r (24) c o mp a re d  d iffe re nt kind s o f d ie ts, like  

Atkins, Ornish, We ig ht Wa tc he rs a nd  Zo ne  b ut he  d id  no t find  d iffe re nc e s in we ig ht lo ss b e twe e n the  d iffe re nt d ie ts, while  the  we ig ht 

lo ss wa s re la te d  to  the  a d he re nc e  to  d ie te tic  tre a tme nt. Ad he re nc e  to  d ie ta ry tre a tme nt ha s d e mo nstra te d  itse lf to  b e  the  limiting  

fa c to r in the  e ffe c tive ne ss o f VLCD. Thus, the  c ha lle ng e  is the  d e ve lo p ing  o f a  p a la ta b le  d ie t with lo w re fine d  sug a r a nd  sta rc he s 

c a p a b le  to  g e ne ra te  e no ug h sa tie ty in o rd e r to  to le ra te  a  d e c re a se d  a mo unt o f c a rb o hyd ra te s. So , o ve r the  p a st fe w ye a rs, the re  

ha s b e e n a n inc re a se  o f inte re st in the  ro le  o f VLCD o n we ig ht lo ss (25) a nd  the ir e ffe c ts o n me ta b o lism. So me  d a ta  ha ve  sho wn tha t 

a  ke to g e nic  d ie t p ro d uc e s a  le ss e ffic ie nt me ta b o lic  e ffe c t tha n a  hig h fa t no n-ke to g e nic  d ie t (26). So , it’ s imp ro p e r the  e xp re ssio n “ a  
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c a lo rie  is a  c a lo rie ” ; in ke to g e nic  c o nd itio ns, the  me ta b o lic  ra te  p e r c a lo rie  is e ffe c tive ly inc re a se d  (25). Altho ug h se ve ra l re c e nt tria ls 

c o mp a re d  VLC D vs. tra d itio na l lo w fa t, hig h c a rb o hyd ra te  we ig ht lo ss d ie ts (10, 13-15, 25), d a ta  sug g e st tha t VLC D we re  a t le a st a s 

e ffe c tive  a s lo w fa t hig h c a rb o hyd ra te  d ie ts in the  ind uc tio n o f we ig ht lo ss fo r up  to  1 ye a r (27). Ho we ve r, mo st o f the se  tria ls we re  

limite d  b y a  c o mb ina tio n o f sma ll sa mp le  size , hig h ra te s o f d ro p o ut, o r limite d  d ie t a sse ssme nt. The re  is a  little  a mo unt o f d a ta  

a b o ut VLC D with fo o d  sub stitute s a nd  the re  a re  no  re se a rc he s a b o ut we ig ht lo ss in ke to g e nic  d ie t with the  he lp  o f p hyto e xtra c ts. 

The  p rima ry o b je c tive  o f the  p re se nt stud y wa s to  e xa mine  the  e ffe c ts o f d ie ts, a mo unt o f c a rb o hyd ra te  inta ke  a nd  use  o f 

p hyto e xtra c ts o n we ig ht lo ss, b o d y c o mp o sitio n a nd  re la te d  risk fa c to rs a nd  o n me ta b o lic  va lue s a s re sting  e ne rg y e xp e nd iture  

(REE) a nd  re sp ira to ry e xc ha ng e  ra tio  (RR).

Subje c ts

Thro ug h e ma il a d ve rtise me nts, 60 he a lthy o ve rwe ig ht o r o b e se  vo lunte e rs we re  re c ruite d  (Ta b le  1). Inc lusio n c rite ria  we re : a g e  

b e twe e n 25 a nd  65 ye a rs, BMI >25, the  d e sire  to  lo se  we ig ht a nd  the  a b se nc e  o f se rio us d ise a se s. Exc lusio n c rite ria  we re  the  use  o f 

d rug s in the  p re vio us 2 mo nths, p re g na nc y, la c ta tio n, e xisting  we ig ht-lo ss d ie t, a ssump tio n o f d rug s fo r we ig ht lo ss in the  p re vio us 5 

mo nths, a nd  p re se nc e  o f ke to nuria . The  sub je c ts we re  inte rvie we d  o n the ir a b ility to  fo llo w a  lo w c a lo ric  d ie t. Eig ht sub je c ts 

d ro p p e d  o ut b e fo re  ra nd o miza tio n, a nd  8 d uring  the  stud y: a  to ta l o f 44 sub je c ts c o mp le te d  the  tria l(BMI: MED me a n 29.81 ±2.88, 

min 27.55, ma x 35.91; ZO N me a n 29.87 ±3.3, min 25.22, ma x 35.91; TIS me a n 29.87 ±3.54, min 25.78, ma x 36.42). Pro to c o l, p o te ntia l 

risks, a nd  b e ne fits we re  wid e ly e xp la ine d  a nd  a  writte n info rme d  c o nse nt to  p a rtic ip a te  in the  stud y wa s sig ne d  b y a ll p a rtic ip a nts. 

The  e thic s c o mmitte e  o f the  De p a rtme nt o f Huma n Ana to my a nd  Physio lo g y o f the  Unive rsity o f Pa d ua  a p p ro ve d  the  stud y.

Inte rve ntio n

We  c o nsid e re d  thre e  kind s o f d ie ts: Me d ite rra ne a n d ie t (MED – 65 p e rc e nt C HO , 15 p e rc e nt PRO , 30 p e rc e nt FAT), zo ne  d ie t (ZO N – 

30 p e rc e nt PRO , 40 p e rc e nt C HO , 30 p e rc e nt FAT) a nd  Tisa no re ic a  d ie t® (TIS). Sub je c ts we re  ra nd o mly a ssig ne d  to  o ne  o f the  3 

g ro up s o f d ie t. The re  we re  no  sig nific a nt d iffe re nc e s in the  a mo unt o f c a lo rie s a nd  fib re s re la te d  to  a  d iffe re nt a p p ro a c h to  the  d ie t 

b e twe e n the  thre e  g ro up s. All p a rtic ip a nts c o mp le te d  the  re c a ll o f the  p re vio us 24 ho urs a nd  the  7-d a ys d ia ry o f e a te n fo o d s. The  

p a rtic ip a nts we re  info rme d  ho w to  re c o rd  fo o d  inta ke . The  d ia rie s we re  c o lle c te d  a t e a c h visit in the  c o urse  o f the  stud y, in o rd e r to  

a na lyse  the  fo o d  inta ke . Suc c e ssive ly a  p re sc rip tive , fixe d -me nu p la n wa s g ive n to  a ll p a rtic ip a nts to g e the r with e xp la na tio ns o f the  

d iffe re nt kind s o f d ie ts. Fo r a ll d ie ts the  to ta l d a ily c a lo ric  inta ke  wa s d ivid e d  into  5 me a ls.

Me dite rra ne a n die t (MED)

The  Me d ite rra ne a n Die t wa s p re sc rib e d  using  the  g uid e line s b a se d  up o n a  la rg e  numb e r o f sc ie ntific  re se a rc he s sp a nning  mo re  

tha n 25 ye a rs (28). The  d ie ta ry p la ns wa s b uilt to  a c hie ve  a  d ie ta ry ma c ro nutrie nt d istrib utio n o f a p p ro xima te ly 55 p e rc e nt o f 

e ne rg y d e rive d  fro m c a rb o hyd ra te , 15 p e rc e nt fro m p ro te in a nd  30 p e rc e nt fro m fa t d uring  the  d a y (Ta b le  2). 

Zo ne  die t (ZO N)

Zo ne  d ie t wa s c a lc ula te d  a p p lying  the  me tho d o lo g y d e sc rib e d  b y Se a rs in the  b o o k “ The  Zo ne ”  (10) The  Zo ne  Die t (ZO N) 

c o mp rise s o f 40 p e rc e nt e ne rg y fro m c a rb o hyd ra te s, 30 p e rc e nt fro m p ro te in a nd  30 p e rc e nt fro m fa t a nd  a d vo c a te s o nly slig ht 

use  o f g ra ins a nd  sta rc he s (Ta b le  2). The  p re c ise  0.75 p ro te in to  c a rb o hyd ra te  ra tio  re q uire d  with e a c h me a l is sug g e ste d  to  

re d uc e  the  insulin to  g luc a g o n ra tio , whic h is sup p o se d  to  a ffe c t e ic o sa no id  me ta b o lism a nd  ultima te ly p ro d uc e s a  

c a sc a d e  o f b io lo g ic a l e ve nts. Zo ne  the o ry sug g e st tha t this d ie ta ry ma nip ula tio n le a d ing  to  a  re d uc tio n in c hro nic  

d ise a se  risk, e nha nc e d  immunity, ma xima l p hysic a l a nd  me nta l p e rfo rma nc e , inc re a se d  lo ng e vity a nd  p e rma ne nt 

we ig ht lo ss.

Tisa no re ic a  die t® (TIS)

Tisa no re ic a  d ie t® is a  ke to g e nic  d ie t with the  sup p o rt o f p hyto e stra c ts.

The  TIS d ie t wa s ke to g e nic  in the  first 20 d a ys with le ss tha n 30g  o f C HO  d a ily, using  a  lo w c a rb o hyd ra te s 

hig h-p ro te in d ishe s a nd  he rb a l te a s (Ta b le  1 a nd  2). At the  time  o f the  first visit a  d e ta ile d  me nu c o nta ining  

p e rmitte d  a nd  no t p e rmitte d  fo o d s wa s p ro vid e d  to  e a c h p a rtic ip a nt. Brie fly, it wa s e xp la ine d  tha t d uring  the  

first thre e  we e ks it wa s ne c e ssa ry to  to ta lly e xc lud e  c a rb o hyd ra te s a nd  a  d e ta ile d  me nu c o nta ining  p e rmitte d  

a nd  no t p e rmitte d  fo o d s wa s p ro vid e d  to  e a c h p a rtic ip a nt.

The  a llo w e d  fo o d s w e re : c o o ke d  o r ra w  g re e n ve g e ta b le s 

(200g / me a l), me a t, fish a nd  e g g s (2 time s/ d a y), o live  o il 5 g /

d a y. Inte g ra tio n w ith a  d ish c o m p o se d  o f hig h q ua lity 

p ro te ins a nd  ze ro  c a rb o hyd ra te s tha t mimic s the  ta ste  

o f c a rb o hyd ra te s (PAT®) e q uiva le nt to  18 g ra ms o f 

p ro te in, w a s p ro vid e d  fo r e ve ry m e a l, fo r a  

ma ximum o f fo ur p e r d a y. During  the  la st thre e  

we e ks the re  wa s the  intro duc tio n o f c o mple x 

c a rb o hyd ra te s (50-80g / d a y), 

c h e e se  ( 1 0 0 g / d a y ) ,  

a nd  the  re d uc tio n o f 

PA T ( fro m  fo u r to  

two ), while  the  o the r 

ind ic a tio ns re ma ine d  

u n c h a n g e d .  Th e  

d is t rib u t io n  o f 
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nutrie nts (p ro te ins, c a rb o hyd ra te s 

a nd  fa ts) in te rms o f p e rc e nta g e  o f 

to ta l c a lo ric  inta ke  wa s 36, 12 a nd  

52 p e rc e nt, re sp e c tive ly (we e ks 1 to  

3)  a nd  31, 25 a nd  44 p e rc e nt 

(we e ks 4 to  6). During  the  6 we e ks, 

the  p a tie nts in the  TIS g ro up  to o k 

20ml o f e xtra c t A, 20ml o f e xtra c t B 

a nd  50ml o f e xtra c t C  (Ta b le  3). In 

th e  f irst th re e  w e e ks,  b e fo re  

b re a kfa st a nd  lunc h the y a lso  to o k 

40ml o f e xtra c t D (Ta b le  3). 

Me a sure me nts

We  we ig hte d  the  sub je c ts e ve ry 20 

d a ys, a fte r a n o ve rnig ht fa st. The  

h e ig h t w a s m e a sure d  w ith  a  

s t a d io m e t e r a n d  BM I w a s 

c a lc ula te d . Be fo re  a nd  a fte r the  

tra ining  p e rio d , p e rc e nta g e  o f 

b o d y fa t wa s a sse sse d  b y skinfo ld  

me a sure me nt using  Fitne xt® (G SA-

Te a , C a ld o g no ; Vic e nza , Ita ly) 

so ftw a re  tha t utilise s 9 skinfo ld s 

( t ric e p s ,  b ic e p s ,  p e c t o ra l, 

sub a rmp it, sub sc a p ula re , ilio c rista le , 

m id -a b d o m ina l,  a nte rio r thig h, 

m e d i a l  c a l f ) ,  6  b o n e  

c irc um fe re nc e s ( a rm , fo re a rm , 

wa ist, hip , thig h, c a lf), 4 b o ne  d ia me te rs (e lb o w, wrist, kne e , a nkle ), a nd  wa istline  me a sure me nt (29). 

It wa s use d  Bio e le c tric a l imp e d a nc e  (So ft Tissue  Ana lyse r® o f Ake rn Bio re se a rc h, Po nta ssie ve , FI, Ita ly) wa s use d  to  o b ta in a  b e tte r 

d e finitio n o f the  b o d y c o mp o sitio n in o rd e r to  a na lyse  ho w the  d ie t-re la te d  b o d y fluid s lo ss influe nc e d  the  to ta l we ig ht lo ss. BIA fo r 

c a lc ula ting  to ta l b o d y wa te r ha s a  hig h a c c ura c y with a  me a n b ia s o f 0.5 (30).

Bio c he mic a l a na lyse s (g luc o se , trig lyc e rid e s, uric  a c id , c ho le ste ro l, ure a , tra nsa mina se s, c re a tinine , e le c tro lyte s) we re  p e rfo rme d  o n 

a n e mp ty sto ma c h a t the  b a se line , a t 20th a nd  40th d a y, ta king  c ub ita l b lo o d  te st strip s imme d ia te ly e xa mine d  b y a  Re flo tro n® 

Ro c he  (Ro c he  Dia g no stic s, Ba se l, Switze rla nd ) a na lyse r (31-33). This a na lysys sho ws a  hig h o ve ra ll b e twe e n-la b o ra to ry p re c isio n (32) 

with a  d a y-to -d a y me a n imp re c isio n with the  c o ntro l ma te ria ls o f o f 4.4 p e rc e nt (33).

The  urina lysis wa s p e rfo rme d  a t b a se line , 10, 20, 30 a nd  40 d a ys fro m the  b e g inning , a fte r a n o ve rnig ht fa st, in the  mid stre a m, with 

the  use  o f c hro ma tic  re a g e nts thro ug h the  C o mb ur Te st® Ro c he  (Ro c he  Dia g no stic s, Ba se l, Switze rla nd ) (34). The  to ta l re p e a ta b ility 

o f this syste m is b e twe e n 98 a nd  100 p e rc e nt (34). Sp e c ific  we ig ht, p H, le uko c yte s, nitrite , p ro te in, g luc o se , ke to ne  b o d ie s, 

uro b ilino g e n, b irilub ina , b lo o d  we re  a na lyse d . The  a na lysis d o e s no t p ro vid e  e xa c t va lue s b ut a  re fe re nc e  ra ng e . De sp ite  the se  

limits, this q ua lita tive  a na lysis wa s c ho se n fo r its simp lic ity to  o f use  a nd  fo r the  p o ssib ility to  e na b le  sub je c ts to  p e rfo rm the  te st a t 

ho me . 

The  e ne rg y e xp e nd iture  (REE) wa s a na lyze d  b y o xyg e n c o nsump tio n (VO 2) a nd  re sp ira to ry ra tio  (RR) with e rg o sp iro me te r Erg o c a rd ® 

(Pa c ific  Me d ic a l Syste ms, Ho ng  Ko ng , S.A.R), a  “ p ito t tub e ”  p ne umo ta c o g ra p h. Ba sa l Re sp ira to ry Ra tio  a nd  Ene rg y Exp e nd itur wa s 

ma d e  b e twe e n 7a m a nd  8a m a fte r a n o ve rnig ht fa st. The  sub je c ts we re  p la c e d  in sup ine  p o sitio n in a  we ll-ve ntila te d  q uie t ro o m 

with d im lig hts, a  te mp e ra ture  a ro und  24°C  a nd  a fte r a  30 minute s p e rio d  o f re st RR a nd  REE we re  me a sure d  fo r 30 minute s.

Nutritio na l c ha ra c te ristic s (a mo unt o f e ne rg y, c a rb o hyd ra te s, fa ts, p ro te in a nd  fib re s) o f d ie ts we re  a na lyze d  using  the  c rud e  me a n. 

Sta tistic s

The  d ie ta ry inta ke  d iffe re nc e s b e twe e n g ro up s we re  te ste d  thro ug h the  a na lysis o f va ria nc e  (ANO VA). Fo r b o d y we ig ht a nd  o the r 

se c o nd a ry me a sure s, a na lysis wa s p e rfo rme d  using  a ll p o ints a nd  a ll d ie ts a nd  wa s te ste d  fo r inte ra c tio n b e twe e n d ie t g ro up s a nd  

time  in a  mixe d  mo d e l using  a  c o va ria nc e  struc ture . Trig lyc e rid e s we re  tra nsfo rme d  with lo g a rithms to  o b ta in a  no rma l d istrib utio n. 

Fo r the se  d a ta , the  re p re se nta tio ns in the  ta b le  a nd  fig ure s a re  ro ug h a nd  no t p ro c e sse d  in o rd e r to  ma ke  the m e a sie r to  inte rp re t. 

Fro m the  b e g inning , the  d iffe re nc e s b e twe e n d ie ts we re  d e sig ne d  fo r ANO VA. If a n inte ra c tio n wa s fo und , a  p o st ho c  Tuke y te st 

b e twe e n the  d iffe re nc e s wa s p e rfo rme d . The  sig nific a nc e  ha s b e e n p la c e d  a t p <0.05. All the  d a ta  a re  p re se nte d  a s me a n ± 

sta nd a rd  d e via tio n (SD).

RESULTS

 

Re g a rd ing  the  we ig ht re d uc tio n, the  TIS g ro up  e xp e rie nc e d  a  sig nific a nt d e c re a se  (8.08 Kg : fro m 89.3 ± 13.8 Kg  to  81.3 ± 12.5 Kg ), 

c o mp a re d  with ZO N g ro up  (4.5 Kg : fro m 84.2 ± Kg  11.9 to  79.7 ± 10.9 Kg ) a nd  MED g ro up  (3.5 Kg : fro m 85.2 ± 9.6 Kg  to  81.7 ± 9.5 Kg ) 

me a ning  in p e rc e nta g e  te rms MED – 4.07 p e rc e nt, ZO N -5.31 p e rc e nt, TIS – 9.07 with a  sig nific a nt d iffe re nc e  o f TIS vs. MED (P<0.005) 

a nd  TIS vs. ZO NE (p <0.05).

Ta b le  3. Pla nt e xtra c ts in TIS g ro up .

Ta b le  1. G e ne ra l c ha ra c te ristic s o f sub je c ts re c ruite d  in the  thre e  g ro up s: Me d ite rra ne a n (MED), Zo ne  (ZO N) a nd  

Tisa no re ic a  (TIS) d ie t.

Ta b le  2. Die t c o mp o sitio n in Me d ite rra ne a n (MED), Zo ne  (ZON) a nd  Tisa no re ic a  (TIS) d ie t.
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C o nc e rning  the  fa t the re  wa s a  re d uc tio n o f 5.5 Kg  (fro m 22 ± 6.9 Kg  to  16.5 ± 5.9 Kg ) in the  TIS g ro up , o f 2.3 kg  (fro m 21.5 ± 10.6 Kg  

to  19.2 ± 9.7 Kg ) in the  ZO N g ro up  a nd  2.1 Kg  (fro m 23.7 ± 6.3 Kg  to  21.6 ± 6 Kg ) in the  MED g ro up , with a  sig nific a nt d iffe re nc e  o f TIS 

vs. ZO N a nd  MED (p <0,05). 

C ha ng e s in le a n b o d y ma ss d id  no t d iffe r in a  sta tistic a lly sig nific a nt ma nne r, a ltho ug h the re  is a  te nd e nc y o f the  ZO N g ro up  to  

ma inta in mo re  musc le  ma ss. The  BIA d a ta  p re se nt a  sig nific a nt (p <0.05) re d uc tio n in to ta l b o d y wa te r (TBW) in the  TIS g ro up  re sp e c t 

to  MED a nd  ZO N g ro up s. C o nc e rning  the  b io c he mistry, a  sig nific a nt re d uc tio n (p <0.05) in fa sting  b lo o d  g luc o se  wa s fo und  in the  TIS 

g ro up  c o mp a re d  to  the  MED g ro up  fro m 103.6 ± 19.5 mg / d l to  89.1 ± 8,3 mg / d l in the  TIS; fro m 103.9 ± 11.1 mg / d l to  104.1 ± 17.5 mg /

d l in MED. The re  we re  no  sig nific a nt c ha ng e s in b lo o d  p a ra me te rs o f live r func tio n (ALT, G G T). The re  wa s a  sig nific a nt inc re a se  a nd  

d iffe re nc e  in HDL c ho le ste ro l (p <0.05) b e twe e n TIS a nd  ZO N a nd  b e twe e n TIS a nd  MED (TIS fro m 32.9 ± 10.9 mg / d l to  38.4 ± 12.4 mg /

d l; ZO NE fro m 31.9 ± 9.2 mg / d l to  33 ± 8.3 mg / d l; MED fro m 33.9 ± 11.1 mg / d l to  34.1 ± 17.5 mg / d l) (Fig ure s 1 a nd  2). Trig lyc e rid e s 

(TG ) a lso  sho we d  a  sig nific a nt re d uc tio n (p <0.05) in the  TIS g ro up  c o mp a re d  to  MED a nd  ZO N: TIS fro m 108.2 ± 20.9 mg / d l to  85.2 ± 

10.5 mg / d l, MED fro m 120 ± mg / d l to  125 ± mg / d l, ZO N fro m 124.2 ± mg / d l to  122.6 ± mg / d l. The re  a re  no  c ha ng e s in tra nsa mina se s, 

uric  a c id , c re a tinine , e le c tro lyte s in b lo o d . Diffe re nc e s in C K, UA a nd  ure a  we re  no t sig nific a nt. Urine  te sts d id  no t sho w a ny 

sig nific a nt c ha ng e  in sp e c ific  we ig ht, p H, le uc o c yte s, nitrite , p ro te in, g luc o se , ke to ne  b o d ie s, uro b ilino g e n, b ilirub in, b lo o d . We  o nly 

o b se rve d  a n inc re a se  in the  ke to ne mia  o f the  TIS g ro up  the  te nth d a y tha t no rma lize d  to  the  twe ntie th d a y. The re  wa s a  hig h 

sig nific a nt re d uc tio n (p <0.005) in RR in the  TIS g ro up  c o mp a re d  to  the  MED (TIS fro m 0.88 ± 0.02 to  0.83 ± 0.016; MED fro m 0.89 ± 

0.022 to  0.88 ± 0.02) while  the  REE wa s sup e r imp o sa b le  with no  sig nific a nt d iffe re nc e s b e twe e n g ro up s a nd  b e fo re  a nd  a fte r the  

e xp e rime nta l p e rio d  (MED 3,3 ml/ Kg / min; ZO N 3,5 ml/ Kg / min; TIS 3,3 ml/ Kg / min). Re g a rd ing  the  c o mp lia nc e  is no ta b le  tha t o nly 1 

sub je c ts withd ra wa l d uring  the  e xp e rime nt in TIS g ro up  whilst 2 in ZO N a nd  5 in MED. No ne  o f sub je c ts p e rfo rming  the  TIS d ie t 

re p o rte d  the  typ ic a l synto m o f ke to g e nic  d ie ts a s ha lito sis, nume a  a nd  c o nstip a tio n.

DISCUSSIO N

The  e ffic a c y o f ke to g e nic  d ie t o n 

the  re d uc tio n o f fa t ma ss a nd  o n 

the  im p ro ve m e nt o f so m e  b lo o d  

c he mistry p a ra me te rs is we ll kno wn 

(23, 27, 35-37). Do ub ts tha t this d ie t 

c a n so m e ho w  c re a te  a  p o te ntia l 

risk to  the  live r a nd  kid ne ys ha ve  

b e e n q ue stio ne d  in re c e nt ye a rs 

(38, 39). The re  is the  te nd e nc y to  

c o nsid e r a s hig h-p ro te in d ie t a s 

ke to g e nic  d ie t. Inste a d , o n the  b a se s o f the  inc re a se d  d e ma nd  fo r a mino  a c id s fo r the  ne o g luc o g e ne sis it is to  b e  c o nsid e re d  

sub sta ntia lly no rmo p ro te ic  a nd  hyp o g luc id ic . The  la c k o f suc h a n a p p ro a c h to  fo o d  is b a se d  o n its imme d ia te  e ffe c t e ve n if so me  

a utho rs ra ise d  d o ub ts re g a rd ing  the  e ffe c tive ne ss in the  lo ng  te rm. So me  a utho rs a c tua lly sug g e st tha t LC D is a l le a st e ffe c tive  a s 

lo w fa t d ie ts (40, 41), b ut the re  a re  so me  e vid e nc e s tha t LC D ma y b e  mo re  e ffe c tive  in fa t lo ss mo stly in the  sho rt p e rio d s a nd , mo re  

imp o rta nt, ma y a c t a s a  “ b o o ste r”  fo r the  me ta b o lism (42, 43). Mo re o ve r Sha i e t a l. (44) sho ws tha t, a lmo st d uring  the  ke to g e nic  

p e rio d  (10 m o nths) the  VLC D w a s m o re  e ffe c tive ne ss o n w e ig ht lo ss tha n lo w  fa t a nd  Me d ite rra ne a n d ie t. Ac tua lly the  

e ffe c tive ne ss o f lo w c a rb o hyd ra te  d ie t is ma inta ine d  e ve n a fte r a  12 mo nths p e rio d , a ltho ug h the  e ffic ie nc y d e c re a se s (9). The  lo w 

c o mp lia nc e  o fte n c a use d  b y so me  sid e  e ffe c ts suc h a s c o nstip a tio n a nd  b a d  b re a th is o ne  o f the  p ro b le ms o f this d ie t. This fa c t 

c o uld  p a rtia lly e xp la in the  d iffic ulty to  ma inta in the  o b ta ine d  re sults (44). 

In this stud y, in a d d itio n to  c o mp a ring  the  e ffe c t o f the  thre e  typ e s o f d ie ts o n me ta b o lic  p a ra me te rs, b lo o d  c he mistry a nd  

a nthro p o lo g y, we  a lso  se t the  o b je c tive  to  ve rify the  e ffe c t o f inte g ra tio n with so me  p ro d uc ts (he rb a l a nd  p ro te ic ) tha t a llo w the  

inta ke  o f ne e d e d  p ro te ins witho ut fe e ling  d e p rive d  o f c a rb o hyd ra te s. 

The  use  o f lo w c a rb o hyd ra te s hig h-p ro te in fo o d s tha t imita te  the  p a la ta b ility a nd  a p p e a ra nc e  o f c a rb o hyd ra te s a nd  the  use  o f 

he rb a l p ro d uc ts tha t re d uc e  the  sid e  e ffe c ts o f ke to sis in o rd e r to  a c c e le ra te  a nd  e na b le  the  full use  o f ke to ne  b o d ie s ma y e xp la in 

the  inc re a se d  c o mp lia nc e  o f the  TIS c o mp a re d  to  o the r typ e s o f d ie ts a nd  a lso  with c la ssic a l ke to g e nic  d ie t. Altho ug h a n 

inc re a se d  fluid  lo ss ind uc e d  b y the  e xha ustio n o f sto c ks o f g lyc o g e n c o uld  e xp la in the  g re a te r we ig ht re d uc tio n c o mp a re d  to  fa t 

re d uc tio n in the  TIS g ro up , the  va lue s o f the  we ig ht d e c re a se  still re ma in hig hly sig nific a nt ma inly d ue  to  the  re d uc tio n o f fa t b o th a s 

a b so lute  (kg ) a nd  re la tive  (pe rc e nt) va lue s a s c o nfirme d b y se ve ra l o the r studie s (45-48). This da ta  a re  hig hly sig nific a nt a lso  c o nside ring  

the  sub sta ntia lly e q uiva le nc e  in te rm o f c a lo ric  input in the  thre e  d ie ts, MED 1175 Kc a l/ d ie , ZON 1138 Kc a l/ d ie , TIS (me a n) 1138 Kc a l/ d ie ). 

Fig ure  1. Va ria tio ns o f  Bo d y we ig ht a nd  Bo d y fa t p re  vs p o st tre a tme nt b e twe e n Me d ite rra ne a n (MED), Zo ne  (ZON) a nd  Tisa no re ic a  (TIS) d ie t.

* = P<0.05; ** = P< 0.005

Fig ure  2. Va ria tio ns o f  Blo o d   G luc o se  (G LU), Blo o d  HDL C ho le ste ro l (HDL) a nd  Tryg lic e rid e s (TG ) va lue s p re  vs p o st 

tre a tme nt b e twe e n Me d ite rra ne a n (MED), Zo ne  (ZON) a nd  Tisa no re ic a  (TIS) d ie t.

* = P<0.05; ** = P< 0.005
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The se  re sults c o nfirm the  influe nc e s o f the  the rmic  e ffe c t o f nutritio n o n me ta b o lism (49, 50). Mo re o ve r the  pre se nt study c o nfirms the  

find ing s o f o the r re se a rc he rs a b o ut b lo o d  c he mistry p ro file s i.e . a  sig nific a nt re d uc tio n in ke to g e nic  d ie t o f trig lyc e rid e s a nd  a n 

impro ve me nt o f HDL se rum c ho le ste ro l, due  to  a n inc re a se d  a c tivity o f lipa se  a nd  lip id  c a ta b o lic  pa thwa ys o f insulin, fo llo wing  the  

intro duc tio n o f fo o ds with lo w o r no  c a rb o hydra te s (22). The  re duc tio n in le a n b o dy ma ss a nd  musc le  d idn’ t pre se nt sig nific a nt d iffe re nc e s 

b e twe e n the  thre e  d ie ts. The  re na l func tio n a nd  the  b lo o d  va lue s re ma ine d  una lte re d , e xc e pt tho se  a lre a dy me ntio ne d  a mo ng  the  

sig nific a nt re sults. The  ra ise  o f urina ry ke to ne  va lue s is a  c o mmo n re sult in the  ke to g e nic  d ie ts while  its lo we ring  a fte r 20 da ys ma y sug g e st 

tha t the  he rb a l pro duc ts impro ve d  the  use  o f pe riphe ra l ke to ne  b o die s with a  re duc tio n o f urina ry e xc re tio n. It’ s po ssib le  tha t a  b e tte r 

utiliza tio n o f ke to ne  b o d ie s b y pe riphe ra l tissue s, musc le , b ra in a nd  kidne ys le d  to  a  re duc tio n in the ir a mo unt in the  urine . As d ire c tly 

me ntio ne d  b y sub je c ts, the  side  e ffe c ts o f ke to sis, like  na use a , vo miting , he a da c he , b a d  b re a th a nd  c o nstipa tio n, we re  lig hte ne d  with the  

he lp  o f phyto e xtra c ts, a c ting  to  impro ve  the  func tio ns o f e xc re to ry o rg a ns. Ac ido sis a nd  o the r side  e ffe c ts c a use d  b y ke to ne  b o die s wa s 

thwa rte d  b y a la nine  a nd  g luta mine  c o nta ine d  in PAT®, whic h, whe n o xid ize d , pro duc e  a mmo nium io ns, o r b a se s c a pa b le  o f b uffe ring  

a c ido sis. The  a b se nc e  o f mo dific a tio n in the  live r func tio n te sts (ALT, GGT) c o nfirme d the  sa fe ty o f the  d ie t a t le a st in the  sho rt-me dium 

te rm. Mo re o ve r, it’ s to  c o nside r the  fa c t tha t the  pro te in inta ke  is no t hig h in re la tio n to  a mino  a c id  re q uire me nts fo r ne o g luc o g e ne sis.

  

CONCLUSION

This study c o nfirms the  e ffic a c y o f the  ke to g e nic  d ie t o n the  re duc tio n o f fa t ma ss a nd  o n the  impro ve me nt o f the  lip id  pro file  a nd  the  

sub sta ntia l sa fe ty in te rms o f live r a nd  kidne y pa ra me te rs. Furthe rmo re , it sho ws tha t the  hig h-pro te in d ishe s he lp  to  impro ve  the  pa tie nt 

c o mplia nc e , thro ug h a  b e tte r a ppe a ra nc e  a nd  ta ste  o f c a rb o hydra te s. Mo re o ve r, the  use  o f phyto e xtra c ts is he lpful in the  re duc tio n o f 

side  e ffe c ts suc h a s ha lito sis, na use a  a nd  c o nstipa tio n, fre q ue ntly the  re a l c a use s o f d ro po ut o f sub je c ts. Within the  va rio us type s o f 

ke to g e nic  d ie t (fro m Atkins to  So uth Be a c h), whe re  the  wo rld ’ s lite ra ture  se e ms to  c o nfirm the  e ffe c tive ne ss in the  tre a tme nt o f ma ny 

d ise a se s a nd  c o nditio ns (Alzhe ime r, e p ile psy, o ve rwe ig ht, hype trig lic e ride mia , hype rc ho le ste ro le mia , impa ire d  fa sting  g luc o se ) the  unio n 

o f a  ke to g e nic  d ie t using  me a l pro te in a nd  phyto e xtra c ts fo r a  sho rt pe rio d  o f time  se e ms to  a llo w the  a c hie ve me nt o f g o o d  re sults b y 

re duc ing  the  side  e ffe c ts a nd  inc re a sing  c o mplia nc e . In o rde r to  c o nfirm the se  e nc o ura g ing  da ta , c o nside ring  the  sho rt pe rio d  o f o ur tria l, 

lo ng e r studie s o n la rg e r po pula tio n sa mple s a re  ne e de d . 
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