
CHAPTER 2

REVIEW OF RELATED LITERATURE

T h ere  w e re  m a n y  stu d ies  rep o rted  v a rio u s  a n ti-em e tic  in te rv en tio n . M o st o f  

th e m  fo c u se d  on  P O N V  afte r gen e ra l an esth esia . D ro p e rid o l, a  d o p am in e  recep to r 

an tag o n is t, is an  an ti-em e tic  ev en  w h en  sm all d o ses  are  u se d (1 8 , 19). In  o n e  system ic  

rev iew , d o se s  as lo w  as 0.3 m g  IV  sh o w ed  an ti-n au sea  e ff ic acy  ( N N T  ab o u t 5), and  

h ig h e r  d o se s  w e re  no  m o re  e ffec tiv e(1 9 ). T he an ti-v o m itin g  e ffe c t w as  less p ro n o u n ced , 

and  sh o w ed  so m e  ev id e n c e  o f  d o se  re sp o n s iv en ess . T h ere  w as ev id en ce  o f  u n n ecessa ry  

d o se -d e p e n d e n t sed a tio n (1 9 ). M e to c lo p ram id e , a  d o p am in e  an d  se ro to n in  recep to r 

an tag o n is t, a lth o u g h  u se d  in  c lin ica l p rac tice  fo r  a lm o st 40  y ea rs , w as  rep o rted  th a t it 

h ad  no  c lin ic a lly  re le v a n t an ti-em etic  e ffec t in  th e  p re v e n tio n  o f  P O N V (20). 

O n d a n se tro n  , a  5- H T 3 re c e p to r  an tag o n is t, is e ffec tiv e  in  tre a tm e n t o f  P O N V . T he 

a n ti-v o m itin g  e ffec t w as  sh o w n  to b e  co n s is te n tly  m o re  p ro n o u n c e d  th an  an ti-n au sea  

e ffec t(2 1 , 22). In  sy s tem a tic  rev iew , o n d an se tro n  d id  n o t sh o w  b e n e f it  in  p rev en tio n  o f  

P O N V  u n le ss  th e  r isk  o f  P O N V  w as h ig h (2 1 ). T h ree  p e rc e n t o f  tre a te d  p a tien ts  w ill 

h av e  e le v a te d  liv e r  en zy m es , and  th ree  w ill h av e  a h ead ach e  w h o  w o u ld  n o t hav e  h ad  

th ese  ad v e rse  e ffec ts  w ith o u t th e  d ru g  (21).

T h e  se v e rity  o f  n a u se a  can  b e  c a teg o rized  in to  fo u r  d eg rees  u s in g  the  

s tan d a rd ized  sco rin g  a lg o rith m  th a t has b een  u sed  in  p re v io u s  tr ia ls (2 3 , 24); no  nausea , 

m ild  n au sea , m o d e ra te  n a u se a  , and  sev ere  n ausea .

G in g e r, Z in g ib er  offin a le  R o sco e  (Z in g ib e raceae ), is c la ss if ie d  as a p eren n ia l 

p lan t, and  its rh iz o m e  is co n su m ed . In  1999, th e  W o rld  H e a lth  O rg a n iz a tio n  (W H O ) 

re p o rte d  th e  c h a ra c te r is tic s  and  th e  m ed ic in a l u ses  o f  g in g e r  p re p a ra tio n s  to  trea t 

v o m itin g  w h ic h  is su p p o rte d  b y  c lin ica l d a ta ( 2 5 ) .
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Major chemical constituents
T h e  rh izo m e  co n ta in s  1 -4 %  essen tia l o il an d  an  o leo re s in . T h e  co m p o sitio n  o f  

th e  e ssen tia l o il v a rie s  as a fu n c tio n  o f  g eo g rap h ica l o rig in , b u t th e  c h ie f  co n stitu en t 

se sq u ite rp en e  h y d ro c a rb o n s  (re sp o n s ib le  fo r th e  a ro m a) seem  to  re m a in  constan t. 

T h ese  c o m p o u n d s  in c lu d e  (-)-z in g ib e ren e , (+ )-a r-c u rc u m e n e , (-)-P-sesquiphellandrene, 
and p-bisabolene. Monoterpene aldehydes and alcohols are also present. The 
constituents responsible for the pungent taste of the drug and possibly part of its anti­
emetic properties have been identified as 1- (3'-methoxy-4’-hydroxyphenyl)-5- 
hydroxyalkan-3-ones, known as [3-6]-, [8]-,[10]-, and [12]-gingerols (having aside-chain 
with 7-10, 12, 14, or 16 carbon atoms, respectively) and their corresponding 
d e h y d ra tio n  p ro d u c ts , w h ic h  are k n o w n  as sh o g ao ls  (1 ,4 ,6 ,1 4 ,1 9 ). R ep resen ta tiv e  

s tru c tu re s  o f  z in g ib e re n e , g in g e ro ls  an d  sh o g ao ls  are p re se n te d  b e lo w .

Figure 2 Structures of zingiberene, gingerols and shogaols 

Chemical assays
-C o n ta in s  n o t less  th an  2%  v /w  o f  v o la tile  o il(2 6 ), as d e te rm in e d  b y  th e  m e th o d  

d e sc rib e d  in  W H O  g u id e lin e s(2 7 ).

-Q u a lita tiv e  an a ly s is  b y  th in -la y e r c h ro m a to g ra p h y  (26 )
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-Q u a lita tiv e  an d  q u a n tita tiv e  gas c h ro m a to g ra p h y  an d  h ig h  p e rfo rm an ce  liqu id  

c h ro m a to g ra p h y  an a ly se s  o f  g in g e r  o ils  fo r g in g e ro ls , sh o g ao ls , a -z in g ib e re n e , (3- 

b isab o len e , p -se sq u ip h e lla n d re n e , and  n r-c u rc u m e n e  (28).

Dosage forms
T h e  p re p a ra tio n s  are  d ried  ro o t p o w d er, ex trac t, tab le ts  an d  tin c tu re  (29, 30). 

P o w d e red  g in g e r  sh o u ld  b e  s to red  in  w e ll-c lo sed  co n ta in e rs  (n o t p la s tic )  w h ich  p rev en t 

access o f  m o is tu re . S to re  p ro tec ted  fro m  lig h t in  a coo l, d ry  p lace  (31 , 32). T here  is a 

d earth  o f  in fo rm a tio n  to  d e te rm in e  th e  o n se t and  d u ra tio n  o f  an y  p h a rm aco lo g ica l 

ac tion . T h e  d o se  fo r P O N V  p ro p h y lax is  in  p rev io u s  s tu d y  is 0 .5 -1 .0  g d a ily  a t one  h o u r 

b e fo re  an e s th e s ia (2 4 , 33).

Medicinal uses
Uses supported by clinical data
T h e  p ro p h y la x is  o f  n a u se a  and  v o m itin g  a sso c ia te d  w ith  m o tio n  s ick n ess  (7 , 13, 

34 , 35), p o s to p e ra tiv e  n a u se a  (24 ), p e rn ic io u s  v o m itin g  in  p re g n a n c y  (11 ), and  

se a s ic k n e ss  (10 , 36).

Uses described in pharmacopoeias and in traditional systems of medicine
T h e  tre a tm e n t o f  d y sp ep s ia , fla tu len ce , co lic , v o m itin g , d ia rrh ea , sp asm s, and  

o th e r s to m ach  c o m p la in ts  (7 , 26 , 29 , 31 ). P o w d ered  g in g e r is fu r th e r  em p lo y ed  in  the  

tre a tm e n t o f  co ld s  an d  flu , to  s tim u la te  the  ap p e tite , as a  n a rco tic  a n ta g o n is t (7 , 26 , 29, 

31, 3 7 -3 9 ), an d  as an  an ti- in fla m m a to ry  ag en t in  the  tre a tm e n t o f  m ig ra in e  h ead ach e  

and  rh eu m a tic  an d  m u sc u la r  d iso rd e rs  (38-40).

Uses described in folk medicine, not supported by experimental or clinical
data

T h e  g in g e r  is u sed  to  tre a t c a ta rac ts , to o th ach e , in so m n ia , b a ld n e ss , and  

h e m o rrh o id s , an d  to  in c rea se  lo n g ev ity  (39 , 41).
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Physiological effects
Experimental pharmacology

T h e  a n ti-n a u se a  and  an ti-em etic  ac tio n  o f  g in g e r  m ay  b e  o n  C N S  and  d irec t 

g a s tro in te s tin a l trac t(1 5 ). T h e  a ro m atic , sp a sm o ly tic  c a rm in a tiv e  and  ab so rb en t 

p ro p e rtie s  o f  g in g e r  su g g e s t th a t it h as  d irec t e ffec ts  o n  th e  g a s tro in te s tin a l trac t(4 2 ). 

T h e  a n ti-em e tic  a c tio n  o f  g in g e r has b een  a ttr ib u ted  to  th e  co m b in ed  ac tio n  o f  

g in g e ro ls , z in g e ro n e s  and  sh o g ao ls  (38). T he p h a rm a c o lo g ic a l e ffec ts  o f  g in g er 

rh izo m e  ex tra c ts  o n  th e  co n trac tile  re sp o n ses  to  se ro to n in  (5 -H T ) in  iso la te d  g u in ea  p ig  

ileu m  w ere  ex am in ed (1 6 ). T h e  ace to n e  ex trac t o f  g in g e r  w as  fo u n d  to  p o sse ss  an  an ti- 

s e ro to n in e rg ic  e ffec t. T h e  ex trac t w as fu rth e r f ra c tio n a ted  b y  c o lu m n  ch ro m a to g rap h y  

and  re su lts  sh o w ed  th a t [6]-, [8]- and  [1 0 ]-g in g e ro l w ere  th e  ac tiv e  co m p o n en ts  

e x h ib itin g  a n ti-5 -H T 3 ac tio n (1 6 ). M o reo v er, [6 ]-g in g e ro l sh o w ed  a  cen tra l effec t and  

led  fro g s  to  s top  m o v in g  an d  n o t to  v o m it(4 3 ). T h e  in h ib ito ry  ac tio n  o f  g in g e r  ag a in st 

m o tio n  s ick n ess  h a s  b e e n  fo u n d  to  be  cau sed  b y  its  a c tio n  on  th e  C N S  an d /o r 

g a s tro in te s tin a l sy s tem (1 3 , 14).

Clinical pharmacology
C lin ic a l s tu d ies  h av e  d e m o n stra ted  th a t o ra l a d m in is tra tio n  o f  p o w d e red  g in g er 

ro o t (940  m g ) w as m o re  e ffec tiv e  th an  d im en h y d rin a te  (1 0 0  m g ) in  p rev en tin g  the 

g a s tro in te s tin a l sy m p to m s o f  k in e to s is  (m o tio n  s ick n ess)(1 3 ). In  c lin ic a l d o u b le -b lin d  

ra n d o m iz e d  s tu d ie s , th e  e ffec t o f  p o w d e red  g in g e r ro o t w as  te s te d  as a  p ro p h y lac tic  

tre a tm e n t fo r se a s ic k n e ss  (10 , 36). T he re su lts  o f  o n e  s tu d y  d e m o n s tra te d  th a t o ra lly  

ad m in is te re d  g in g e r  w as s ta tis tic a lly  b e tte r  th an  a p la c e b o  in  d e c re a s in g  th e  in c id en ce  

o f  v o m itin g  an d  c o ld  sw ea tin g  4 h o u rs  a fte r in g es tio n (lO ). T h e  o th e r  in v estig a tio n  

co m p ared  th e  e ffec ts  o f  sev en  o v e r-th e -c o u n te r  and  p re sc r ip tio n  a n ti-em e tic  d rugs on  

p re v e n tio n  o f  se a s ick n ess  in 1489 su b jec ts . T h is  s tu d y  c o n c lu d e d  th a t g in g e r w as as 

e ffec tiv e  as th e  o th e r  a n ti-em e tic  d ru g s  te s ted  (36). A t le a s t e ig h t c lin ica l s tu d ies  have  

a sse ssed  th e  e ffec ts  o f  g in g e r ro o t on  the  sy m p to m s o f  m o tio n  s ick n ess . F o u r o f  th ese  

in v e s tig a tio n s  sh o w ed  th a t o ra lly  ad m in is te red  g in g e r  ro o t w as  e ffec tiv e  fo r
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p ro p h y la c tic  th e ra p y  o f  n a u se a  and  v o m itin g . T h e  o th e r  th re e  s tu d ie s  sh o w ed  th a t 

g in g e r  w as no  m o re  e ffe c tiv e  th an  a  p laceb o  in  tre a tin g  m o tio n  s ick n ess(3 5 , 44 , 45). 

T h e  c o n flic tin g  re su lts  ap p e a r to  b e  a fu n c tio n  o f  th e  fo cu s  o f  th e se  s tu d ies. C lin ica l 

s tu d ies  th a t fo c u se d  on  th e  g a s tro in te s tin a l re ac tio n s  in v o lv e d  in  m o tio n  s ick n ess 

reco rd ed  b e tte r  re sp o n ses  th an  th o se  s tu d ies  th a t c o n c e n tra ted  p r im a rily  on  resp o n ses 

in v o lv in g  th e  cen tra l n e rv o u s  sy stem . T h e  h y p o th e s is  th a t an  in c rea se  in  gastric  

em p ty in g  m ay  b e  in v o lv e d  in  the  an ti-em etic  e ffec ts  o f  g in g e r  h as  recen tly  co m e u n d er 

sc ru tin y . T w o  c lin ic a l s tu d ies  d e m o n stra ted  th a t o ra l d o ses  o f  g in g e r  d id  n o t a ffec t the 

g astric  e m p ty in g  ra te , as m easu red  by  seq u en tia l g as tric  s c in tig ra p h y  (46 ) o r  the  

p a ra c e tam o l a b so rp tio n  te c h n iq u e  (47). In  a d o u b le -b lin d , ra n d o m iz e d , c ro ss-o v e r tria l, 

o ra l a d m in is tra tio n  o f  p o w d e red  g in g e r e ffec tiv e ly  tre a te d  p e rn ic io u s  v o m itin g  in 

p re g n a n c y  (11 ). B o th  th e  d eg ree  o f  n a u se a  an d  th e  n u m b e r o f  v o m itin g  a ttack s  w ere  

s ig n ific a n tly  re d u c e d  (11).

G in g e r  h as  b een  fo rm a lly  ev a lu a ted  fo r th e  p re v e n tio n  and  trea tm en t o f  

P O N V  in fo u r  ra n d o m iz e d  d o u b le -b lin d  tria ls . B o n es  and  c o lle a g u e s(2 4 )  s tu d ies 60 

w o m en  b e fo re  m a jo r  g y n eco lo g ica l o p e ra tio n s . P a tie n ts  w ere  a llo c a te d  ran d o m ly  to  

rece iv ed  e ith e r g in g e r  1 g, m e to c lo p ram id e  10 m g, o r  p la c e b o  as a  s in g le  d o se  g iven  

w ith  p re o p e ra tiv e  m ed ica tio n . T h e  sev e rity  o f  P O N V  w as a sse sse d  on  a fo u r-p o in t 

scale . G in g e r  w as su p e rio r  to  p laceb o  in  p re v e n tin g  P O N V  an d  re d u c in g  th e  n eed  fo r 

ex tra  an ti-em e tic . P h illip s , H u tch in so n  and  R u g g ie r(3 3 ) ra n d o m iz e d  120 w o m an  

b e fo re  la p a ro sc o p ic  su rg e ry  to  one  o f  th ree  s im ila r  tre a tm e n t g ro u p s  (4 0  w o m en  each). 

T h e  in c id en ce  o f  n a u se a  and  v o m itin g  w as h ig h e r  in  th e  p la c e b o  g ro u p  than  

m e to c lo p ra m id e  o r  g in g e r  tre a ted  g roups. In  co n tras t, in  a  s tu d y  o f  th ree  g ro u p s, 108 

w o m en  (36  w o m e n  each ), ran d o m ly  a llo ca ted  to  rece iv e  g in g e r  0 .5  g, g in g e r 1.0 g, o r 

p laceb o  b e fo re  lap a ro sco p ic  su rg e ry (4 8 ). T h e  in c id en ce  o f  n a u se a  an d  v o m itin g  w as 

m o n ito re d  3 h o u rs  a fte r  o p era tio n . T h ere  w as no  s ig n if ic a n t d iffe ren ce  b e tw een  

g ro u p s. Y e t, th e  in c id e n c e  o f  P O N V  w as a sse ssed  o n ly  3 h o u rs  a fte r  su rgery . M o st 

re cen tly , a ra n d o m iz e d  c o n tro lled  tria l co m p ared  4 g ro u p s o f  g in g e r a lone , p laceb o ,
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d ro p e rid o l a lo n e  o r  d ro p e rid o l p lu s  g in g e r in  120 p a tie n ts  (30  p a tie n ts  each) 

u n d e rg o in g  g y n e c o lo g ic a l lap a ro sco p y -(2 3 ). N o  s ig n if ic a n t d iffe ren ce  w as seen  

b e tw een  any  g ro u p s . H o w ev er, it m ig h t be  d u e  to  th e  lo w  p o w e r ( p o w e r =  0 .647  ) and 

to o  sm all sam p le  size . T h ere  w as no  rep o rt o f  a d v erse  re a c tio n  to  g in g e r  co m p are  w ith  

p laceb o  in  an y  o f  th e  ab o v e  stud ies.

Other biological actions
In an im al s tu d ies , g in g e r ju ic e  has b een  fo u n d  to  p ro d u c e  an tih is tam in e  

e ffec t(1 5 ). M o re  recen tly , th e  ac tio n  o f  [6 ]-sh ag ao l on  su b s tan ce  P -c o n ta in in g  p rim ary  

a ffe ren ts  o f  ra ts  h as  a lso  b een  su sp ec ted  to  be  re sp o n s ib le  fo r  th e  an a lg esic  e ffec t o f  

g inger. H o w ev e r, th is  e ffec t in  h u m an  has n o t b een  rep o rted (1 5 ).

Effect on platelet function
E ffe c t o f  g in g e r  o n  h u m a n  p la te le t fu n c tio n  has b e e n  rep o rted . D o rso  in  1980 

rep o rted  o n e  p a tie n t w ith  im p a ired  p la te le t fu n c tio n  a fte r  in g e s tio n  o f  la rg e  am o u n t o f  

fre sh  g in g e r(4 9 ). In  1989, S riv as tav a  m easu red  se ru m  T h ro m b o x a n e  B 2 in  c lo ttin g  

b lo o d  b e fo re  an d  a fte r  co n su m p tio n  o f  5 g o f  raw  fre sh  g in g e r. M ean  lev e ls  o f  

T h ro m b o x a n e  B 2 d e c re a sed  fro m  782 to  4 98  p m o l/m l fo llo w in g  th e  g in g e r, b u t w ere  

n o t s ta tis tic a lly  s ig n if ic a n t due  to  la rg e  sca tte r  o f  re su lts (5 0 ). H o w ev e r, a  ran d o m ized  , 

d o u b le -b lin d  s tu d y  o f  th e  e ffec ts  o f  d ried  g in g e r (2 g  d a ily  , o ra lly  fo r  14 days) on 

p la te le t fu n c tio n  sh o w ed  n o  d iffe ren ces  in  p la te le t a c tiv ity , in c lu d in g  b le e d in g  tim e, 

p la te le t co u n t, th ro m b o e la s to g ra p h y , w h o le  b lo o d  p la te le t ag g reg o m e try , in  p a tien ts  

re ce iv ed  g in g e r  o r  a  p laceb o (5 1 ). It is co n c lu d ed  th a t th e  e ffec t o f  g in g e r on  

th ro m b o x a n e  sy n th e ta se  ac tiv ity  is dose  d ep en d en t ( m o re  th an  12-14  g ) , o r  o n ly  

o ccu rs  w ith  fre sh  g in g e r  ,and  th a t up  to  2 g o f  d ried  g in g e r  is u n lik e ly  to  cau se  p la te le t 

d y s fu n c tio n  w h en  u se d  th e rap eu tica lly (5 1 ).

Contraindications
N o  in fo rm a tio n  av a ilab le .
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Toxicity
G in g e r h as  b e e n  reco g n iz e d  by  the  U S F o o d  an d  D ru g  A d m in is tra tio n  (F D A ) 

and  is lis ted  as a fo o d  ad d itiv e  th a t is “ G en e ra lly  R e c o g n iz e d  as S a fe” (G R A S ) and  a 

“n a tu ra l f la v o r  a d d itiv e ” T h e  B ritish  H erb a l C o m p en d iu m  d o c u m e n ts  no  ad v erse  effec t 

o f  g in g e r(5 2 ).

In  su m m ary , g in g e r m ay  be  an  e ffec tiv e  an d  safe  an ti-em e tic  fo r  P O N V  

p ro p h y lax is . T h e re fo re , th is  s tu d y  a im s to  ev a lu a te  th e  e ff ic acy  o f  g in g e r in  p rev en tio n  

o f  P O N V  a fte r  in tra th eca l m o rp h in e  .
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