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"Kim-sban-lian",

 as  found on  the  Taiwaii market,  has been assumed  to be derived from  the

        entire  plant  or  thc aerial  parL  of  Anoectochilus formosanuE, A. koshunensis and  Zbbrina Pendula as  was

        reported  in the  previous paper.
          The  prcscnt  report  is concerned  with  the  histological studies  of  

`CKim-s6an-liAn"
 derived firom

        Goodyera plants and  with  the  comparison  bctwcen them  and  7 species  of  Goocipera plants found in
        Taiwan.

         The  results  of  our  studies  show  that  
"Kim-s6an-lian7'

 may  also  be derived from  the  entire plants
        or  the  aerial  part of  Goodyera matsumurana,  G, daibuianensis or  some  mixture  of  them.

         The  morphological  characteristics  of  
"Kim-sban-lian''

 and  Goodyera spccies  from  Taiwan  are

       shown  in TABLE  I,

  In  t.he previous paper,  it was  reportcd  that  the  drug "Kim-sban-liani',
 sold  on  thc  Taiwan  market,  is

derived from the entire  plants ot' the  aerial  part of  Anoectochitus .formosanus, A. kosliunensis, Zehrina Penduta
and  Goodyera plants.i)

  In this paper, the  histological studies  ot' 
"Kim-sban-liai'i"

 derivcd frern GooLij'era plants and  of  7 spccies

related  plants of  Goodyera distributed in 1'aiwan  were  made.

                                        Experirnental

  Materials

  Thc  samples  werc  cellccted  frorn the  fbllowing storcs:

  1. San-hun Chinese Hcrb  Store (=-gtPrsa), Taichung,  April 12, 1978. (The sarnples  are  iclenti-

fied as  
"Kim-s6an-lian"

 F,)

  2, Ji-yuan Chinese  Herb  Store ('tr'jtidPIM'), Shipan, Changhua  Hsen, Aprii 10, 1979. (The sam-

ples are  identificd as  
"Kim-sban-liAn"

 E.)

  3. Sao-an Hcrb  Store (tikeefi']e'//.]:ff-irfi), Cholan, Miaoli Hsen, "(ay 4, 1978. (The samples  are  identified
as  

C`Kim-sban-lian''
 D,)

  Comparative  plants

  1. Goodyera matsumurana  ScHLTR, (Japanese Name:  Kagome-ran)

  Miaoli Hsen, Cholan (diwt), May  10, 1978,

  2. G, daibuzanensis YAMAM.  (Japancsc Narne:  Onagaba-uzura)
  Nantou  Hsen, Chitou (etpa), Feb. 5, 19791 Miaoli Hsen, Cholan (.Emb), May  IO, 1978.

  3, C.Precera (KER.) HooK, (JapaneseName: Kingin-s6)

  Pingtung  Hscn, Taiwu$an  (Jk iiitab), July I6, l96S.
  4. G. bilamellata HAy.  (Japanesc Name:  Nagaba-uzura)

  Taoyuan  Hsen, Nanchaticnshan (Mnt)<"), Oct, 9, 1979.

  5. G.foliosa (LiNDL.) HoeK, ft CJapanesc Name:  Takanc-shusuran)

  Hualien Hsen, Nanhutashan  (TliiasJE(LLI), Oct. 9, 1979.

 1) Part VI: C. C. Lin and  T. Namba,  Sho.vakugaku Zasshi, 35, 262(1981).

 2) A part  ofthis  work  was  presented  at  Lhe 1OOth Annual Meeting  ofthc  Pharmaccutical Society ofJapan,  Tokyo,

    April 4, 19BO.

 3) Location: 2030, Sugitani., Tb.],ama, OSO--Oi J(LPan,
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  6･ G. nankoensis  FvK. (Japanese Name:  Usuyuki-shusuran)

  Hualien  Hsen,  Nanhutashan  (in?/wrJt;tLl), August 21, 1969.

  7. G. veiutina  MAxiM.  (Japancse Name:  Shusuran)

  Pingtung  Hsen, Taiwushan (lgik"I), Oct,  30, 1969; Tao-yuan  Hsen, Nanchatienshan (mantJXI".l),
Oct  9, 1979,

  External  morphology

  1, 
"Kim-s6an-lian"

 D  and  F-1 (Fig. 1-A)

  The  drug is sold  as  a  mass  of  the  dricd or  fresh entire  plant or  the acrial  parts of  the plant asacom-

pressed herb, about  6 to 20 cm  tall, The  leaves are  usually  3, ovate  or  ovate-oblong  in outline,  from 3.5

to 6,5 cm  long  and  2 to 2.5 cm  widc,  acute  at  thc  apex,  with  5 to 7 veins;  the  margins  are  entire.  They

are  bro"'n when  dricd but green when  fi'esh, with  elegant  white  vein-network,  and  their base are  rounded

and  contracted  suddenly  to thc  petiole, The  petiolc is from 1.5 to 2,5 cm  long. The  stem  axis  ls green

to brown  green, about  2 to 4 mm  in diameter. The  root  attains  a  diameter of  about  2 to 4 mm,  with  root

hairs.

  The  drug has no  marked  odour  and  taste.

  2. 
"Kim-s6an-lian"

 E  and  F-2 (Fig. 2-A)

  The  drug is a  dried or  fresh entire  plznt or  the  aerial  parts of  the  plant, about  20 to 40 cm  tall, The

Ieaves are  about  4 to 7, oblong  to elliptical in outline,  from 4 to 7 cm  long and  2 te  3 cm  wide,  acute  at

the  apex,  with  9 veins;  the margins  are  entire.  There is an  irregular white  blotches scattered  on  the  sur-

face when  fresh and  with  vein-network.  The  leaf base is cuneate,  The  petiele is from 2 to 5 cm  long,

The  stem  attains  a  diameter  of  about  2 to 5 mm.  The  root  is slender,  from 1 to 4 mm  in diameter, with

root  hairs.

  The  drug  has no  marked  odour  and  taste,

  3. C,procera

  The  stcm  is about  15 to 30 cm  tall, with  many  lcaves on  the  lower part, The  leaves are  lunceolate to

oblong,  from  7 to 15 cm  long and2  to 4 crn  wide,  acuminate  at  the  apcx,  with  5 to 7 vcins.  The  margins

are  entire  and  the leaf base is cuneate,  The  pctiole is from 2 to 6 cm  Iong, shortsheathing  at  the  base.

The  stem  attains  a  diameter of  up  to 3 to 4 mm.  The  root  varies  from I to 2 mm  in diameter, with  many

reot  hairs.

  4･. G. bitameltata

  Tlte sLem  is about  3 io 10 cm  tall, with  scveral  lcavcs in a  basal rosette.  The  leaves are  broadly  lanceolate

or elliptical,  from  3.5 to 8 cm  long and  1 to 2 cm  wide,  acute  at  the  apex,  with  9 veins,  cuncatc  at the base,

vein-nctwork  absent;  and  thc margins  are  subentire  or more  or  less denticulatc, The  pctiole is from 2

to 3 cm  Iong. The  stem  is from 1 to 2 mm  in diameter. The  root  attains  adiameter  of  1 mm,  with  many

root  haii's.

  5. G.fotiosa

  The  stcm  is about  7 to t5 cm  Lall, with  a  long creeping  base, Ieal' throughout,  The  leaves numbcr  from

4 to 6, obliquely  elliptical,  from 4 to 7 cm  long and  2 to 2,5 cm  wide,  acute  at the apex,  with  7 to 8 veins,

attenuate  to rounded  at  the  base, with  entire  or  slightly  crisped  margins,  vein-network  absent.  The  petiole

is from 1 to 2 crn  long. The  stern  attains  a  diameter of  about  2 to 3 mm.  The  reot  is from 1 to 1,5 mm

in diameter, with  many  root  hairs.

  6. G, nankoensis

  Thc  stcm  is about5  to 7 cm  long, basally 4 to 5 leaved. The  Ieave$ are  ovate,  from 1.5 to 3cm  Iong

and  1 to 2 cm  wide,  acute  at  the  apex,  cuneate  at  the  base, with  denticulate or  entire  margins,  with  5 to

7 veins,  the  blade having  ene  white  band  along  the  middle  vein,  and  vein-network  absent.  The  petiole

is about1  to 1.5 cm  long. The  stem  attains  adiameter  of  about  1 to 1.5 mrn.  The  root  is about1mm

in diameter, with  many  root  hairs,

  7. G. vetutina

  The  plant is about5  to 10 cm  tall, with  reddish-brown  stem.  The  leaves are  ovate  to oblong,  I'rom

3 to 5 cm  long  and  1 to 2 cm  wide,  acute  at  the  apex,  rounded  at  the base, with  morc  or  less denticulate

or entire  margins,  having onc  white  band  along  the  middle  vein,  with  5 to 7 veins,  and  a  vein-network

absent,  The  petiolc is short,  about  l to 2 cm  Iong, Thc  stem  is about  1 to 1.5 cm  in diameter. The
root  has root  hairs.
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                 Fig. 1. (;ovdy'e)'a matsumurana

A,  sk'etch  oE'  the  end.ire  plant; B, trznsverse  sectlon  ofleaC  1, diagram; 2-3, detailed

drawing. C,D,  transverse  section  ofstem  and  root.  1, diagram;  2, detailed drawing,
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 Internal structures

  1. "Kim-sban-lian"
 D  and  F-1

 (Leaf) Fig. 1-B

 The  transverse  sections  through  the  midrib  and  the Iamina show  that thc upper  surlace  of  the midrib

is slightly  concave  and  the  lower  surfacc  prejects slightly  but  distinctly. The  thickness  of  the  midrib  is

from 450 to 600 ptm, The  upper  epidermis  of the midrib  and  
･thc

 lamina censists  of  a  layer of elliptical

cells,  from 50 to 140 ptm in length and  30 to 80 ptm in width,  which  have  anticlinal  walls  covered  with  a

srnooth  cuticle.  The  lower epidermis  of  the  midirb  is composed  of  ellipticai  to circular  or  more  or  less

pentagonal  cells,  from  40  to 80  ptm  in lcngth and  30  to 50  pm  in width,  having  anticlinal  walls  covered

with  a smooth  cuticle, The  Iower epidermis  of  the  lamina consists  ef  stomata  and  elliptical  cells having

a  Iength of  abeut  40 to 140 ptm and  a  width  ol' about  SO  to 50 xim; the  walls  of  these  cells  are  covered  with

a  srnooth  cuticle.  The  mesophyll  is difflerentiated into palisade and  spongy  tissues, The  palisade tissues

consist  of  onc  layer of  eliiptical  cells  varying  frem  50  to 80 rim in lerigth and  40 to 70 ptm in width,  while

the  spongy  tissues arc  composed  of  1 to 4 layers oi' circular  to elliptical  cells  measuring  from 40 to 90 ym
in Iength and  40  to 70 pm  in width,  Some  cells in this region  contain  calcium  oxalate  in raphidcs  about

50  to 90 ptm in length, embedded  in mucilage,  and  in solitary  crystals  about  10 to  15 ptm in diameter,
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Through  the  center  of  the  mesophyll  course  the  collateral  vascular  bundlcs, with  xylem  above  and  phloem
bencath,  The  xylemportion  consists  of  spiral tracheids about  10 to l5 ptm in diameter and  wood

parenchyma  cells  up  to 20 ptm in diamctcr. The  sicve  tubes of  phloem  are  distinct. The  surface  view

of  the upper  epiderrnis  reveals  pentagonal to hcxagonal cells; that of the lower epidermis  shows  quadrate
to polygonal  celrs  as  well  as  numerous  elliptical  stomata  which  are  surrounded  by 2 to 4 neighboring

cells  and  vary  from 40 to 50  ptm in length and  30 to 35 pm  in width  (Fig. 4-A}.

  (Petiolc) Fig. 5-A

  The  outline  ofthe  transverse  sections  varies  from  cresccnt  shape  to narrow  crescent  shape.  Both the  upper

and  lewer epidermises  are  composed  of  circular  cells,  from SO to 90 ptm in diameter, and  elliptical cells,

from 40 to 90 ptm in length and  30 to 60 "m  in width,  which  have anticlinal  walls  covered  with  a  smooth

to wavy  cuticle,  The  parenchyma  is composed  of circular  cells  about  50  to 100 pm  in diameter and  el-

]iptical cells varying  fi'om 70 to 180 ptm in Icngth and  7e to I30 pm  in width,  sorne  of  which  contain  cal-

cium  oxalate  in raphide  bundles abeut  50  to 90 ptm in Iength and  in solitary  crystals  up  to 20 ptrm in
diameter. The  vascular  bundlcs number  from 5 to 7. The  diameter oftracheids  varics  from 1O to 20 psm.

  (Stem) Fig. 1-C

  The  transvcrse  sections  of  the  stem  are  circular  in outline.  They  show  an  outer  cortical  tissue and  a

central  stele  surreunded  by an  endedermis.  The  outermost  tissue is composed  of  one  layer of  elliptical,

slightly  thick-walled epidermis,  about  30 to 70 ptm long and  20 to 30 ptm wide,  whose  walls  are  covered

with  a  smooth  to wavy  cuticlc.  Inncr to the  cpidermis  are  1 or  2 layers of  circular  or  elliptical  to irregular
cells;  these  cclls  vary  from 30 to 70 ptm in length and  80 to 50 ptm in width  and  tbrm a  hypodermis, The
cortex  consists  ef  several  layers of  thin-walled  circular  or  elliptical  parenchyma  cells  having a  diameter
of  about  60 to 180 ptrn, Scattcred within  the  cortex  are  a  number  of  cells  which  contain  calcium  oxalate

in raphide  bundles about  50 to 8e ptm in length and  in solitary  crystals  about  10 to 25 ptm in diamcter.
Many  parenchyma  cells  are  packed  with  starch  grains. The  starch  grains are  simple  or  compound,

spherical  or  ovoid  and  possess a  slight  projection at  one  end,  with  or without  a  distinct hilum, from  20 to

SO  ptm  in diameter, some  up  to 40  pm  and  somc  down  to 2.5 "m.  A  distinct endodermis  consisting  of

oblong  to polygonal  cells,  from 30 to 80 ptm in length and  25 to 60 ptm in width,  {s prescnt, with  an  ob-

servable  casparian  strip. The  ground tissue ef  thc  stelc  is cemposed  or  parenchyma  cells  which  measurc

tl'om 30 to 60 ptm in diameter and  are  similar  in shape  to those of  the cortex.  Within the stele can  be
found many  collateral  vasculai'  bundles, Thc  peripheral  bundles are  arrangcd  to form a  ring  just within

the  endodcrmis,  whereas  the inner ones  appear  sc/attered  in the  ground  tissuc. Thc  bundles number  from
16 to 27. The  xylern  clcmcnts  present within  these  bunclles occur  on  the undersidc  of  the phloem.  The

spiral  tracheids havc a  diarneter varying  f'rorn IO to 20 ptm, The  sieve  tubes of  the phloem  are  distinct.

  (Root) Fig. 1-D

  The  transverse sections  are  more  or  less circular  in outline  and  reveal  an  outer  ocrtical  port{on and  a

ccntral  stelar  regien  wherein  all  of  the  vascular  bundles  are  located. The  outermost  tissue is the epidermis

which  is composed  of  1 layer of  oblong  to elliptical  cells  varying  from 40 to 80 ym  in Iength and  25 to 60

ym  in width,  some  ofwhich  are  modified  into reot  ha{rs. The  cortex,  which  comprises  the  next  layer with-
in, is composed  of  several  laycrs of  thin-wall ¢ d elliptical cells,  from 70 to 180 pm  long and  40 to 100 ptm
wide,  and  circular  cells  about  90 to 200 ptm in diameter, These cells  are  packed  with  singlc  or  compound

starch  grains, Almest all  of  the grains are  sphcrical  and  vary  from 10 to 20 ptm in diameter, seme  up  to

30 ym  and  semc  as  small  as  2,5 ptm. The  hilum of  the  grains is distinct er  indistinct, Scattered within

the  cortex  are  scveral  slightly  thick-walled  cells  which  contain  calcium  oxalate  in raphides  abeut  30  to

60 ptm in Iength and  in solitary  crystals  up  te 20 ptm in diamcter, Inncr  to the  cortex  appears  a  distinct

endodermis  which  has an  observable  casparian  strip  and  censists  of  a  single  layer of  almost  elliptical  cells

varying  from 25 to 40 ptm in Iength and  15 to 30 pm  in width.  The  ground tissue of  the  stele  is composed
of  circular  or elliptical  parenchyrna  cells.  Scattered within  the stele are  the radial  vascular  bundles,
numbering  from 5 to 9, of alternating  xylcm  and  phloem  patches  which  are  arranged  to form a  ring  just
within  the endodermis.  The  xylem  is composed  of  spiral  traeheids  mcasuring  from 10 to 20 ptm in
diameter.

 The  sieve  tubes  ofphloem  are  distinct, The  pith cells  are  about  25 to 6e ptm in diameter,

  The  structures  of  
"Kim-sban-lianJ'

 D  and  F-l described previously are  complctely  the  same  as  thosc

of  G, matsumurana,

  2. 
:`Kim-s6an-]ian"

 E  and  F-2
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A, skctch  of  the  eritire  plant;
drawing,

                 G. daibu2anensis

            B, transvcrsc  scction  of  leafl 1, diagrain;2-3, detailed

C',D, transvcrsc  scction  ofstein  and  ro{)t.  1, diagram; 2, detuiled drawing.

 The  general structures  are  the  same  as  thosc  of  
``Kim-sban-lian"

 D.

 (Leaf) Fig. 2-B
 The  transverse sections  through  the midrib  and  the  larnina show  that  the  mirdib  project$ $trongly  on

the  lower surface,  varying  from 550 to 820 ptm in thickness,  and  that the  upper  surface  of  the midrib  is

concave.  The  upper  epidermis  of  the  midrib  is made  up  of  elliptical  to circular  cells  which  are  about

30 to 80 ptm Iong and  20 to 50  ptm  widc  and  have  anticlinal  walls;  while  that  of  the lamina consists  of  el-

liptical or  oblong  to pentagonal  cells  varying  from 70 to 120 ptm in lcngth and  30 to 80 ptm in width.  Both

epidermal  walls  are  covered  with  a  smooth  thick  cuticle.  1'he lower epidermis  of  the midrib  is composed

of  circular  or  slightly  elliptical cells  having  a  diameter  of  about  25 to 50 ptm; that of  the  lamina consists

ofstomata  and  elliptical  cclls  measuring  from 25 to 70 pm  in length and  20 to 30 ptm in width.  The  lower

epidermis  has thick  anticlinal  walls  covered  with  a  smooth  to wavy  cuticle.  The  palisade tissue is com-

posed  ef  one  layer ofelliptical  cclls  about  30 to 80 pm  long and  20 to 70 ym  wide,  The  spQngy  tissue con-

sists of  circular  cells,  from 40 to  70 pm  in diameter, and  clliptical  cells having  a lcngth of  about  50 to  130

ym  and  a  width  of  about  20 to 90 ptm. aa]cium  oxalate  in raphide  bundlcs about  70 ym  in lcngth and

in selitary  crystals  varying  from  10 to 30  "m  in cliamcLer  can  be  found  iii thc  mcsophyll.  
rFhe

 xylem  of
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the vascular  bundles consists  of  spiral tracheids about  10 to 15 ptm in diarnctcr and  wood  parenchyma

cells  up  to 20  pm  in diameter; beneath the  xylem  is a  phloem  with  clistinct  sieve  tubes. The  surface  view

of  the upper  epidermis  reveals  pentagenal  to hexagonal  cellsl  that  of  the  lower epidcrmis  reveals  quadrate

to polygonal  cclls  and  numerous  elliptical  stomata  which  are  surrounded  by 2 to 4 ncighboring  cells,  rarely

up  to 5, and  are  from 30 to 35 ptm  Iong  and  25 to 30 ptm  wide  (Fig. 4-B),

  <Petiole) Fig. 5-B ,

  The  transvcrse  scctions  prescnt a  broad to narrow  crescent-shaped  outline,  T'hc vascular  bundlcs num-

ber from 8 to 9. The  uppcr  cpidcrmis  is covcred  with  a  Iayer of  wav},  cuticle,  and  thc  lower epidermis  is

covercd  with  a  layer o'f wavy  to dentate cuticle.  The  trachcids  attain  a  diameter from 10 to 20 pm.

  (Stem) Fig. 2-C

  The  transverse  sections  are  almost  circular  in out]inc  and  rcvcal  an  outcr  cortical  portion and  an  atacto-

stele. The  epidermis  is cornposed  of  elliptical or  morc  or  lcss circular  cells  which  are  from 50 to 70  ptm

in Iength and  25 to 50 ptm in width  and  covcred  with  a  wavy  to smooth  cuticle,  Beneath the  epidermis

appcars  1 to 3 Iayers of  hypodermis composed  of  elliptical  cells, The  cortex  consists  of  tangentially  elon-

gated  cells,  some  of  thcm  containing  calcium  oxalate  in solitary  ciystals  and  in raphide  bundles. Many

of  the  parenchyma  cells  fbrrning the  ground  tissue are  packed  with  starch  grains. The  starch  grains are

spherical  to elliptical,  simple  or  compound,  with  or  without  a  hilum, frorn 10 to 20pm  in diameter, and

with  a  few  down  to 5 ptm, The  endodermis  consists  of  oblong  to elliptical  cclls  varying  from  35 to 80 ptm
in length and  25 to 55 pm  in width.  The  vascular  bundles, numbering  frem 25 to 48, occur  within  the

endodermis.  A  relatively  large number  of  these bundles arc  arrangcd  to fbrm a  ring  just inner to the

endodermis.  The  vascular  bundles  are  collateralJ  the  spiral  trachcids  in each  bundle  having a  diarneter

varying  from 10 to 25 gem, with  a  few up  to 30 ptm, and  thc  phloem  is prescnt,

  (Root) Fig. 2-D

  Thc  transversc sections  are almost  circular  in ouLIine.  They  reveal  an  outer  cortex  forming the major

part  of  the root  and  a  central  stelar  region.  The  epidermis  consists  of  obleng  to irregular cells  about  40

to 100 ptm long and  30 to 35 ptm wide,  some  of  which  are  medified  into root  hairs. The  ground  tissue  is

diflhrentiated into two  rcgions,  the  outer  cortex  and  the  inner stcle,  by  a  distinct endodermis.  The  cortcx

is made  up  of  circular  cells  having  a  diametcr  of  60 to 150 r!m and  clliptical  or  irrcgular cells varying  from

50 to 180 ptm in lcngth and  50 to 110 ptm in width.  Calcium  oxalate  in solitary  crystals  and  in raphide

bundles, and  starch  can  be found in this rcgion.  The  starch  grains arc  single  or  compound,  spherical,

with  or  without  a  hilurn, from 2.5 to 10 ptm, some  up  to 20ym.  
'1'hc

 endc)detmis  is composed  of  elliptical

cells measuring  from  15 to SO ptm in length and  15 to 25 ptrn irL width.  
'I'hc

 radial  vascular  bundles  with-

in the  endoderrnis  consist  of 8 to 15 arches.  Thc  tracheids  mcasure  from 15 to 20 ptm in diameter, The

parenchyma  of  the medulla  is made  up  of  circular  or  polygonal cclls  having a diameter varying'from  20

to 60 ptm.
  The  structures  of  

"Kim-s6an-Iian"

 E  and  F-2 are  completcl>,  the  same  as those of  G. daibuzanensis.

  3, G,Procera

  The  general structures  are  similar  to those  of  C. matsumurana.

  (Leaf) Fig, 3-A

  Thc  midrib  is promincnt  below, fi/orn 550  to 720 pm  in thickness. The  upper  surface  of  the transvcrse

sections  is concave.  The  upper  epidermis  or  the  rnidrib  and  the  larnina is composed  ofa  layer of  ellip-

tical cclls  which  are  about  35 to 120 ptm long and  30 to 70 ptm wide  and  have  slightly  thick  anticlinal  walls.

The lower cpidermis  of  the midrib  consists  of circular  cells  about  30 to 40  ptm in diameter and  elliptical

to  pentagonal  cells  about  80 to 50 Ftrn long and  25 to 40 Ftm wide  which  have thick anticlinal  walls;  that

of  the  lamina is composed  of  stomata  and  elliptical  to oblong  cells  which  have anticlinal  walls  and  measure

from 40 to 60 ptm in length and  30 to 40 ptrn in width.  Both the  upper  and  lower  epidermises  are  covered

with  a  layer of  dcntate cuticle.  The  palisade region  is composcd  of elliptical cells  varying  from 6e to 80

ptm in length and  40 to 70 ym  in width,  The  spongy  region  consists  of  more  or  lcss elliptical cclls  about

50 to  12e ptm Iong and  50 to 70 ptm wide.  Some  of  the  mesophyll  contain  solitary  crystals  and  raphide

bundles of 
calciurn

 oxalate,  The  collateral  vascular  bundles are  fbund scattercd  within  the  mesophyll.

Each  vascular  bundle contains  tracheids  about  lO te I5 ptm in diameter, some  up  to 20 ptm, and  polygonal
wood  parench},ma  cells.  

rl'herc
 is a  patch  of  phloem  composed  of  sievc  tubes  inside thc xylcm.  

The

 surfacc  vicw  of  the upper  epidcrmis  rcveals  pentagonal  to hexagonal  cclls;  that of  the  lower epidermis

                                             (27S)
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           Fig, 3, Diagram  of  the  Transverse Sections of  Leaf

A, C. procera; B, a. bilamellatai C, G,YLIiesa; D,  G, nankoensis;

F, a. matszamurana;  G, G. doibuzanensis,

E, G. wetutina;

reveals  quadrate to polygonal  cells  and  numerous  stomata,  which  are  surrounded  by 2 to 4 neighboring

cells and  measure  from  40  to 50  ptm in length znd  20 to 25 ptm in widLh  (Fig. 4-C).

  (Petiole) Fig, 5-C

  The  transverse  sections  show  a  broad crescent-shaped  outlinc,  The  upper  epidermis  is covered  with

a layer of srnooth  to wavy  cuticle,  and  the  Iower epiderm{s  is covcred  with  a  layer of  wavy  to dentate cu-

ticle. The  vascular  bundlcs  nurnber  from 6 to 9. The  tracheids attain  a  diameter varying  from  10 to

20 ym.
  (Stem) Fig. 6-A-1

  The  transverse  sections  ai'e  almost  circular  in outline  and  show  an  Quter  cortical  regien  and  a  central               '
sLelar  portion, 1'he epidcrmis  is intact and  forrns the  outermost  layer; it is cemposed  of  elliptical to irreg-
ular  cells which  are  coxrered  with  a  wavy  cuticle  and  measure  from  25 to 70 ptm in length and  20 to 30 ptm
in width.  The  hypodermis is cornposed  of  1 to 2 layei's of  tangentially elongatecl  cells.  The  gi･ound tis-

sue  is diflbrentiated into two  regiens,  the  outer  cortex  and  the  inner stelc,  by a  distinct endodermis.  The

cortex  is made  up  of  circular  to elliptical  parenchyma  cells,  sevcral  of  which  contain  sphcrical  starch  grains
about  4 to 1O ym  in diameter; whereas  others  contain  calcium  oxalate  in raphidc  bundles and  in solitary

crystals. The  endodermis  consists  of  circular  to elliptical  cells varying  fi'om 40 to 60 ptm  in length and

20 to 40 ptrn in width.  The  vascular  bundles number  from 18 to 40, with  spiral  trachcids  about  10 to 25

ym  in diameter.

(279)
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  (Root) Fig. 6-A-2

  The  transverse  sections  are  elliptical in outline  and  show  an  outer  cortical  tissue and  a central  stelar rcgion.

The  cpiderrnis  consists  of  one  or  two  layers of  ob]ong  te irregular cells  varying  from 70 to i20 ptm  in length

and  40 to 100 ptm in width,  some  of  which  are  modified  into root  hairs. The  cortex  is composed  ot' cir-

cular  or  elliptical  to irregular celis,  some  ofwhich  contain  calcium  oxalate  in t'aphide  bundles  and  in solitary

crystals,  and  starch  grains. The  grains are  single  or  compound,  spherical,  from  2.5 to 10 ym  in diameter,

some  up  to 15 pm.  The  cndodermis,  consisting  ol' one  layer of  rectangular  to elliptical  cells varying  from

20 to 25 ptm in length and  10 to  15 ptm in width,  is distinct, The  radial  vascular  bundles  consist  of  5 to

7 arches  with  spiral  tracheids about  IO to 20 ptm in diameter. The  ground  tissue of  medulla  is rnade  up

ef  slightly  elliptical  to polygonal parenchyma  cells  having a  diameter of  about  lO to 20 ym,
  4. G. bilameltata

  (Leaf) Fig. 3-B

  The  midrib  is prominent below,  from 400 to 510 ptm in thickncss,  and  its transverse sections  show  that

the upper  surface  is concave.  The  upper  epidermis  of  the  midrib  consists  of  mostly  elliptical  cells,  mere

or  less pentagonal  cells  about  40 to 80 ptm long  and  20 to 50 ptm wide,  and  a  few circular  cells  about  25

to 50 ptm in diameter and  having  thick  anticlinal  walls.  The  upper  epidermis  of  the  lamina is composed

of  elliptical  to oblong  cells, about  40  to 90  ym  in length and  SO  to 60 ym  in width,  with  anticlinal  walls.

The  walls  are  covered  with  a  smooth  to wavy  cuticle.  The  lowe]' epiderrnis  of  the  midrib  consists  of  cir-
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cular  cclls  measuring  from 20 to 40  ptm  in diameter; that  of  thc  Iamina is composecl  or  elliptical  cells  vary-

ing from  40 to 110 ptm in length and  30 to 50 pm  in width.  The  Iower epiclermis  has thick anticlinal  walls

covered  with  a  wavy  cuticle,  

'1'he
 palisade tissuc consists  ef  onc  layer of  clliptical cells having a  length

of  about  40 to 70 pm  and  a  width  of about  40  to 60 ptm. The  spongy  tissue  consists  of  circular  to ellip-

tical cells  varying  from 30 to 100 ym  in length and  30 to 60 ym  in width.  Calcium oxalate  in raphide

bundlcs and  in solitary  c:rystals  can  be found in the  mcsophyll,  T'hc vascular  bundlcs are  collateral,  and

thc  tracheids  vary  in each  bundle i'rorn 10 to 12,5 ptm, The  surface  view  ef  the upper  epidermis  reveals

quadrate  to pentagonal or  polygonal  cells;  that  of  the  lower  epidermis  reveals  rectangular  to irregular
cells,  and  stomata  which  are  surroun[lccl  by  2 to 4 neighboring  cells  and  measure  from 30 to 40 "m  in length
and  35 to 40  ptm in width  (Fig. 4-D).

  ('Petiole) Flg. 5-D

  
FFhe

 outline  of  thc  transvct'se  sections  presents a  narrow  te bruad  V  shapc.  
'1'he

 upper  epiclerrnis  is
covered  with  a  layer of  smooth  to wavy  cuticle, and  the lower  epidermis  is covcred  with  a  Iayer oC  wavy

to dentate cuticle.  The  number  ofvascular  bundles varics  from 9 to 12, The  tracheids  have a  diameter

varying  from 10 to I2.5 ptm. In  addition  to the  raphide  bundles, thc  solitary  crystals  of  clacium  oxalate

and  the  clustcred  crystalg  about  40 pm  in diamater can  be fbund in the ground  tissue,

  (Stem) Fig. 6-B-1

  The  transvcrse  scctions  are  morc  or  lcss circular  in outline  and  show  an  outer  cortical  portion and  an

                                          (281)
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atactostele.  The  epidermis  is cornposed  of  elliptical cells about  40 to 60 ptm in Iength and  25 to 40  ptm
in widthj  thc  walls  of  these cells arc  covered  with  a  wavy  cuticle.  The  hypodermis  is composed  of  2 layers
of  elliptical cells  with  sc]erotic  walls,  Thc  cortcx  consists  of  10 te  15 layers of  parenchyma  of  circular  to

elliptical  or  irregular cclls.  Sevcral cells in this region  are  packed  with  starch  grains. The  grains are

single  or  compound,  elliptical to spherical,  from  IO te 15 ptm or  dewn  te 2.5 to 5 ptm in diameter. Scat-
tered  within  the  cortex  are  several  circular  or  c]lipttca]  cells  containing  calcium  oxalatc  in raphide  bundles
and  in solitary  crystals.  The  endodcrmis  is made  up  of  oblong  to elliptical  cells.  The  ground tissue of
the  stele  is composed  of  parenchyma  cells  similar  in shape  to those of  the  cortex;  some  of  the cells  contain

starch  grains. "'ithin the stele can  be found collateral  vascular  bundlcs numbering  from 35 to  5r. The
xylcm  elements  present within  thcse  bundles occur  on  thc  inside of  the  phloem, and  the  tracheids  vary

from 10 to 15 ptm in diameter.

  (Root) Fig, 6-B-2

  The  transverse  sections  are  almest  elliptical in outline  and  reveal  a  wide  cortical  portion and  a  small

central  stelar  region.  The  epidermis  is made  up  of  oblong  cells  about  40  to 80  gem leng and  20 to 40 ptm
wide,  sorne  of  which  being modified  into root  hairs, The  cortex  is composed  of 12 to l8 layers of  circular

or  elliptical  to irregular cells, somc  efwhich  contain  starch  grains about  2 to 5 ptm in diameter and  calcium

oxalate  in raphide  bundles and  in solitary  crystals.  The  endoderrnis  consists  of  oblong  cells varying  from
20  to 30  pm  in length and  10 to 20 ptm in width.  Thc  parcnchyma  of  the  medulla  is composed  of  circular

cells  having  a  diameter  of  1O te 20 pm.  Scattercd within  the  stele  are  the  vascular  bundles  of  7 to 9 archcs.

The  spiral  tracheids  measure  frern IO to 15 ptm in diarneter.

Al
ep2.
cx

 xYenph

rohcx

xVrv･U'x=l!--"---

 .t.,,.U.., m
 '

>Nc
B

.A ph

y

Cl 27
?

ny

N
Dl

2

2

El '

･Oe'"l',i':
 
'='':lt".,,.t･

･Ns

                           g66,p 

      Fig. 6, Diagram  of  the  Transverse Sections ofStcm  and  Root

A, G,procera; B, G.bilamellatal C, C.foliosal D, G. nankoensis;  E, G. velutina.
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  5, C.foliosa

  (Leaf) Fig. 3-C

  Thc  transversc sections  through  the  midrib  shew  that the  uppcr  surface  is deeply concave,  and  that

the  midrib  prejects strongly  on  the  lower surlace  and  varies  from  40e to 500 ptm in thickncss.  
The

 
upper

epidermis  of  the  midi'ib  consists  of  circular  to slightly polygonal  cells about  20 to 25 ptm in diamcter;  
that

of
 the  lamina consists  of  elliptical  cells  measuring  from 40 to 80 ptm in Iength and  25 to 45 pm  in width.

Their anticlinal  walls  are  straight  and  are  covcred  with  a smooth  to wavy  cuticle.  The  lowcr epidermis

of  the  midrib  is composed  of  more  or less circular  cells varying  from 25 to 40 ptm in diameter; that of  
the

lamina  is composed  ef  stomata  and  clliptical  cells about  40 to 110 ptm long and  30 to 50 ptm wide.  

'

                                                                                    rheir

anticlinal
 walls  are  thick and  straight,  covered  with  a  wavy  cuticle.  The  palisade tissue  consists  of  

one

                                                                                    ,
layer of  elliptical  cells varying  from  50 to 80 ptm in length and  40 to 70 ptm in width.  

rlihe
 
spongy

 
tissue

consists  of  Ioosely arranged  circular  cells  about  30 to  60 ptm in diameter and  elliptical  cells  
about

 
55

 
to

13,5,g.iP, LO,"g.?es,il58.0.ZS,g.m \L".e'. rs'::,Lagg,e.1"afg,c,eLig.iit:,xp,zc,el',:",e.:s,"tdg:iageiS: Rg",d.ies, 
nS,

 tii,`e,rx
are

 scattered  in the  mesephyll,  The  surface  view  of  the  upper  epiderrnis  reveals  pentagonal  to polygonal

cclls;  that of  the  Iower epidcrmis  reveals  rectangular  to irregular cells,  along  with  stomata  which  
are

 
sur-

rounded
 bv 2 to 4 neighboring  cells  and  vary  frorn 4e to 50 pm  in length and  30 to 35 ptm in width  <Fig.         '

4`E).

  (Petiole) Fig, 5-E

  The  outline  of  the  transverse  scctions  shows  a  narrow  to broad  V  shape.  The  epidermal  cells or
 
both

surfaces  have straight  anticlinal  walls  covered  with  a smooth  cuticle  on  the upper  surlace  and  with  
a
 
wavy

to
 dentatc cuticle  en  the  lower  surface.  The  vascular  bundles  number  from 5 to 9, and  the spiral  ti'acheids

have a  diameter  of  abeut  10 to 15 ltm,

  (Stcm) Fig. 6-C-1 .
  The  tr'ansverse  sections  are  almost  circular  in outline  and  show  an  outer  cortical  region  and  a  central

stelar  portion. The  epidermis  is composed  of  a layer ef  elliptical  to  circular  cells, 
from

 
30

 
to
 
70

 ptm in length

                                                               is compesed  of2  or  S Iayers of
and  SO to 50 ptm in width,  covered  with  a wavy  cuticle.  The  hypodermis

elliptical  to oblong  cells with  thick walls.  The  ground tissue of  the  cortex  is compose9  of  
10

 
to

 
14

 
layers

of  circular  or  elliptical  cells, some  of  which  contain  starch  grains and  calcium  oxalate  tn  raphide  
bundles

 and  in solitary  crystals.  
'rhe

 starch  grains are  spherical  or elliptical, single  or compound,  about  10 to 20

  m  in diameter, seme  down  to 5 ptm. The  vascular  bundles  number  from 12 to  21. Each bundle contains

 : xylcm  and  a phloem;  the  former censisting  of spiral  tracheids  about  10 to 20 pm  in dia.meter and  wood

 parenchyma  cells,  and  the  latter being composed  of  distinct sieve  tubes.  
The

 ground  
tassue

 
of

 
the

 
stele

 is similar  in cell  shape  and  cell  contents  to those  of  the  cortex.

   (Root) Fig. 6-C-2

   The  transverse  sections  are  circular  to elliptical  in outline.  They  show  an  outer  cortical  portion, which

 forms the major  part of  the  root, and  an  inner central  stelar  region.  The  ¢ pidermis  consists  
of

 
a
 
single

 row  of  rectangular  to elliptical  cells  varying  from 60 to 100 ptm in length and  20 to 40 ptm in width,  some

 of  which  are  modified  into root  hairs. Next  within  is the  cortex  composed  of  severa!  layers of  thin-

 walled  circular  parcnchyma  cells.  Sorne  of  the  cortical  cells  are  fi11ed with  starch  grains. These
 grains

 are  spherical  and  measurc  frem  5 to 10 ptm in diameter. Scattered within  the  cortex  
are

 
nurnerous

 
cells

 which  contain  gum  and  calcium  oxalate  of  selitary  crystals,  raphide  bundles, and  clustered  crystals                                                                                    about

 20 to 30 ptm in diameter. The  innermost Iayer of  the  cortex  is marked  distinctly 
by

 
a
 

single
 
layer

 
of

 endodcrrnis  composed  of  oblong  to elliptical  cells  about  20 to 50 ptm long and  20 to 40 ptm wide.  The

 vascular  bundles consist  of 1O to 12 xylem  patches alternating  with  as  many  phloem  patches. The                                                                                 tracheids

 vary  from  20  to 30 ym  in diameter. The  parenchyma  cells of  thc  medulla  measure  
from

 
30

 
to

 
50

 ptm

 in diameter and  have  sclerotic  walls.

   6. G. nankoensi,s

   (Leaf) Fig. 3-D
   The  transverse  sections  through  the  midrib  show  that the  upper  surface  is slightly  concave,  and  that

 the  midrib  projects slightly  on  the  underside  and  is from 350 to 500 pm  in thickness.  The  upper  epidermis

 of
 the  midrib  consists  of  circular  to elliptical  cells var>ring  from  40 to 80  ptm in length and  30 to 50 ptm  in

 width  ; that or  the  lamina consists  of  circular  or  polygonal  cells  about  60 to 90 ptm in diameter  and  elliptical
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cells about  80 to l20 ptm long  and  50  to  80  ptm wide.  Their anticlinal  walls  are  thick  and  straight  and

are  covered  with  a  wavy  cuticle. The  Iower epidermis  of the midrib  is composed  of  circular  cells  about

3e to 40 ptm in diameter and  oblong  or  polygonal  cells  vai'ying  from  30 to 50 ptm in Iength and  20 to 50

pm  in width;  that  ot' Lhe  lamina consists  of  elliptical  to rectangular  cclls  having a  ]ength of  about  40 to
80 ptm and  a  width  of  about  20 to 50 ltm. Their  anticlinal  walls  are  stvaight  and  covercd  with  a  wavy  to

dentate cuticle.  The  palisade tissue is composed  of  ene  layer of  cells  and  is somet{mcs  indistinct, The
spongy  tissue consists  of  circular  or  elliptical to irregular cells,  Calcium  oxalate  can  be found in the
mesophyll.  The  tracheids  measure  from 7.5 to 10ptm  in diameter. The  surface  view  ofboth  epidermises

reveals  pentagonal to hexagonal  cells,  and  only  on  the  lower  epidermis  are  thcre  stomata,  which  are

surrounded  by  2 to 4 neighboring  cells  and  arc  fi'om 40 to 50 ptm in Iength and  30 to 40 ptm in width

(Fig. 4-F).

  (Petiole) Fig, 5-F

  The  outline  of  the transverse sections  is in a  Y  shape  to crescent  shape,  Thc  upper  epidermis  is cevered
with  a  Iayer or  smooth  to wavy  cuticle,  and  the  lower  epidermis  is covercd  with  a  layer of  wavy  to dentate
cuticle.  The  vascular  bundles number  from 3 to 5, The  tracheids  have  a  diameter of  about  10 ptm.
  (Stem) Fig. 6-D-1

  The  transverse  sections  are  circular  to more  or  lcss c{rcular  in outline  and  sliow  an  outer  coi'tical  por-
tion  and  a central  stelar  region.  A  distinct continuous  layer of  epidermis  which  consists  of  a  single  Iayer

of  rcctangular  cells having thick walls  covered  with  a  smooth  t6 wavy  cuticle  is present. 
'1'he

 hypodermis
consists  of  1 to 3 layers of  tangentially  irrcgular or  elongated  cells with  slightly  thick walls.  Inner to the
hypedermis  is the  certex  cemposed  ofirrcgulai'ly  arrangcd  tangcntially  polygonal oi' cii'cular  cells.  These
cortical  cells  are  packed with  starch  grains, and  some  of  them  contain  raphicle  bundles and  solitary  crystals

of  calcium  oxalate.  The  starch  grains are  spherical  and  have  a  diametcr of  about  2 to 5 ptm. The  enclo"

dermis  is composed  of  one  single  layer of' elliptical  cells  about  25 to 45"m  long  and  l5 to 30ftm wide,  The

ground tissue of  the stelc  is composed  of  polygonal or  irrcgular parenchyma  cells,  some  of  which  contain

mucilage,  starch  grains, and  calcium  oxalate  of  solitary  crystals.  Many  collateral  vascular  bundles, num-

bering  from 12 to  15, are  scattered  within  the  stele, Each  bundic  contains  tracheicls  which  measure  fi･orn
10 to 12.5 prn in diameter and  have  spiral  thickenings  on  thcir  walls,  Outsidc of  the  xylem  is a  distinct

patch  ef  phloem which  is composed  of  sieve  tubcs  and  a  few sma]]  thin-walled  polygonal parcnchyrna
cells.

  (Root) Fig. 6-D-2

  The  transverse  sectiens  are  ellipt{cal in outline  and  show  an  outer  cortical  layer and  a  small  inner stelar

region.  Thc  epidermis  is composed  of  tangentially  elongated  polygonal  ur  elliptical  to oblong  cells vary-

ing frem 30 to 70 ym  in length and  20 to 50 pm  in width,  some  ofwhich  are  modified  into root  hairs. In-

ner  to the  epidermis  is the  parenchymatous  cortex  composed  of  several  layer of  large circular  cells.  Most
of  the cells  arc  packed with  sphericzl  starch  grains about  2.5 to 5 ptm  in diameter, while  some  other  cells

ar  fi11ed with  calcium  oxalate  in raphidc  bundles  about  35 to 40 "m  in length and  in solitary  crystals  about

lo to 20 ptm in diameter. The  endodermis  is composed  of  oblong  to elliptical cells  measuring  from 20 to
sO ptm  in length and  15 to 20 ptm in width.  The  radial  vascular  bundles  are  made  up  of  3 to 5 arches.
The  spiral  tracheids  have a  diameter varying  from  10 to I5 pm.  The  parenchyma  of  the medulla  is made
up  ofvery  small  parenchyma  cells  about  1O to 20 ptm in diameter.

  7. G. velutina

  (Leaf) Fig. S-E

  The  transverse  sections  through  the  midrib  reveal  that the  upper  surface  is deeply  concave,  while  the

midrib  prejects strongly  on  the  lowcr  surface  and  has a  thickncss  of  380 to 420  ptrn. The  uppcr  epiclerrnis

of  the midrib  consists  of  more  or  less circular  to elongated  circular  cells having a  diameter  of  about  15 to

35 ptm; that of  the  lamina is cornposed  of elliptical cells  about  40 to 80 ptm long  and  25 to 50 ptm widc,
The  Iower epidermis  ot' the  midrib  is composed  of  circular  cells  about  25 to 35 ptm in diameter and  cllip-

tical cells  varying  from 25 to 60 ym  in length and  30 to 40 ptm in width;  that of  the lamina is made  up

of  elliptical  cells  measuring  from SO to 125 ptm in length and  25 to 50  ptm  in width.  Both the  upper  and

lower  epidermises  have straight,  thick  anticlinal  walls  covered  with  a smooth  to wavy  cuticle  on  the  upper

surfaFe  and  a wavy  cuticle  on  the lower surface.  The  palisade tissue, sometimes  indistinct, is composed
of  one  Iayer of  elliptical  or  circular  cclls  about  35 to 70 ptm long and  80 to 60 ptm wide.  The  spongy  tissue
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consists
 
of

 
circular

 cells  about  35 to 60 ptm in diameter  and  elliptical cells  varying  from 40 te 120 ptm in

length and  40 to 60 ptm in width,  with  or  without  large intercellular spaces.  Calcium oxalate  
in
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4-E).

  (Petiole) Fig. 5-G

  The  transverse  sections  reveal  a V-shaped outline.  The  upper  epidermis  is covered  with  
a
 
layer

 
of

smooth
 to wavy  cuticle,  while  the  lower epidermis  is covered  with  a layer of  dentate cuticle. The

 
vascular

bundles vary  from 5 to 6 in number;  their  tracheids  measure  from 10 to  15 ptm in diameter.
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contents
 as  those  of  the cortex.  The  pith cells  have a  diameter of  about  20 to 60 ptm.

                                  Results and  Discussion

   1. The  
characteristics

 of  the external  morpholegy  and  internal structures  of  
`CKim-s6an-lian"

 D, E,

 F and  Goodyera species  are  shown  in TABLE  I.

   From  
observations

 of  the leaf (form, size,  existence  of  vein-network,  base form, state  of  margin,  number

 of
 veins,  uppcr  surface  and  thickness  of  midrib,  shape  of  uppcr  epidermal  cells,  size  of  stoma),  petiole

 (length, outline  of  transverse  section,  number  of  vascular  bundles, diarneter of  tracheids),  
stcm

 (type of

 cuticle,  shape  and  size  of  starch  grains, number  of  vascular  bundles, diameter ef tracheids,  shape  of 
end,o-

 dermal cells)  and  root  (number ofxylem  patches, diametar of  pith cells),  it is possible to identify the species

 of these  scven  plants.

   The  results  show  that  the  botanical origins  of  
CCKim-sban-lian"

 D, E, F are  the  entire  or  the aer{al  part

 of  the  fbllowing plants: (A) G. matsumurana,  (B) G. daibuzanensis, (C) the  mixture  of  G. matsurnurana  
and

 
G.

 daibuzanetrsis,

   2. G. Procera named  
"Shi-feng-dan"

 (aszail') in China has been  used  as  the  folk remcdy  for rheuma-

 tism,  arthritis,  and  herniplcgia,4' Other Gootlyera plants, G. schlechtendoliana  REicHB.  f. or  G. rapens
 (L.)

 R. BR,, have  been  used  fbr bronchitis, cough  of  lung disease, osteocopc,  keratitis, scrofulosis  
and

 
external

 applicatien  for snake-bite,`'  However,  the  application  of  these  plants for the diseascs mentioned  
above

'
 4) Chiang'Su  Ncw  illedicinal College, 

"Dictionary

 of  Chinese Crude  Drug"  <r)ncJk(gept.), Shanghai Scientific

    Technological Publisher, China, 1977, pp, 598, 2282, 2283 (in Chinese),
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has not  been lbund in Taiwan.

  Because ofits  beautiful vein-network  in its leaves and  its having some  medicinal  effects similar  to "Kim-

sban-lian",  C. matsumurana  and  G. ddiberzanensis have been used  as  thc  substitutants  for CCKim-sban-lian"  on

the Taiwan  market.

  
In

 
order

 
to

 
avoid

 mistakes  and  confusion,  wc  cons{der  it a  better practice to use  the  original  plant, and

not  substitutants,  in the preparation of  this drug.
                                                     '

  Abbreviations: ep,  epidermis;  epu,  upper  cpidermissepl,  lower epidermis;cu,  cuticle;  pa,  palisade;
p, parenchyma; wp,  wood  parenchyma; ts, spiral  tracheid;  ph,  phloem;  mu,  mucilage;  cb,  raphide  in
bundle; cs,  solitary  crystal;  sp,  spongy  cell; xy,  xylem;  cx,  cortex;  m,  medulla;  hy, hypodermis; sta,

starch  grain; en,  endodermis;  roh,  root  hairl sto,  stoma;  s, sieve  tube,
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