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1. INTRODUCTION
  Numerous  pedagogies concerning  the  teaching  of  English vocabulary  to Japanese
students  have been outlined  in recent  academic  papers, pedagogies concerning  both

instructional methodologies  (Hulstijn, Hollander &  Greidanus, 1996; Hunt &  Beglar; 1998;

Nation, 1990 &  1994; inter alia) and  teaching  material  creation  (Schmitt, N. & Schmitt, D.,

1995; Stapleton &  Glick, 1998; inter alia). This paper is somewhat  of a  departure from the

above  approaches,  utilising, as  wi11 be shown,  a traditional Japanese teaching methodology

to support  what  will  be demonstrated to be a  singularly  more  effective  (in terms of  time

and  energy)  method  of  teaching Japanese students  English medical  vocabulary;

  Whilst the contents  of  this paper are  necessarily  aimed  at  those who  teach at medical

or  dental universities  or  colleges  in Japan, it is hoped that even  those  who  are  required  to

teach shorter  one  or  two semester  English courses  for medical  or  dental faculties in larger

establishments  will find the approach  contained  herein beneficial.

  g2 of  this paper  will  deal with  the rationale  behind the approach,  essentially  the

commonality  between the structure  of  much  English medical  vocabulary,  containing  as  it

does large numbers  of  roots  derived from ancient  Greek, and  that of  the Japanese language

(and more  particularly its orthographical  system),  composed  as  it is of  single  or

compounded  logograms of  Chinese origin.  In 93,Iwill move  on  to the core  of the

peclagogy a corpus  of  some  200 of  the major  Greek-based roots  found in English medical

vocabularM  along  with  their Japanese logographic equivalents.  g4 will  attempt  an  analysis

of  the effectiveness  of  the method,  with  conclusions  contained  in 95.

2. RATIONALE

  A  glance at any  medical  English textbook will reveal the considerable  amount  of time

and  effbrt  required  for a student  to memorise  the almost  infinite number  of  vocabulary

items necessary  to attain  the standard  of  proficiency required  to read  an  academic  paper or

fo11ow the proceedings of a medical  conference.  Many  of  the former are  nowadays  often

written,  and  the vast  majority  of  the latter conducted,  in English. Since medicine  is a
vocational  subject,  virtually  all students  wM  eventually  enter  the medical  profession  or

undertake  research,  and  so,  unlike  most  other  university  subjects,  the ability  to

understand  English (in its written  form at the very  least) is of  huge practical importance.
The rationale,  therefore, behind this paper is to enable  Japanese medical  students  to

absorb  large quantities of  English medical  vocabulary  as  quickly as  possible by employing
a method  pedagogically familiar to them.

  The Japanese language is written  using  a combination  of three different orthographies

19



The Japan Association of College English Teachers (JACET)

NII-Electronic Library Service

The  JapanAssociation  of  College  English  Teachers  {JACET)

  (leaving aside both the Roman alphabet,  occasionally  used  in citing  foreign names  or

  words,  and  the Arabic numera1  system)  known as kanji, hirzrgana and  hatakana. Kiznji, or

  Chinese logographic characters,  were  imported from China (initially via the Korean

  peninsula) during an  intense period of cultural  exchange  between the 5th and  8th centuries

  AD  and  form the core  of the Japanese writing system.  It is to be noted  howeveg that the

  form of  many  of these characters  was  simplified  in China after  the 1949 revolution and  yet
  others  simplified in Japan between 1946 and  1949 (for more  detail, see  Hammitzsch,

  1981), so  the  two  systems  are  not  now  wholly  identicali. Due to the fact that kanii were

  borrowed at  different times ffom different Chinese dialects, many  have more  than one

  Chinese reading  (or onbeomi). Fbr example,  the kariji Sfi has three on  beomi: leou as in eefi
  (ginhou, 

`bank'),
 gyou as in fi$ (gyowfi, 

`event')

 and  an  as in tisw (aiqgya, 
`pilgrimage'),

 as

  well  as  two 
`native'

 Japanese readings  (or kunbeomi), in this case  thu, `to
 go', and  okonau,

  
`to

 take place'2. 
･
 

･

    When  kaoji are  compounded  with others,  howeveg it is the onivomi  that are  generally

  employed  in the pronunciation･of the new  word.  Hence compounds  spawned  by the kanJ'i
  xt, 

`new',

 which  has one  onbomi,  read shin,  such  as  nee (shinbun, 
`newspaper',

 lit. 
`new

  +  hear')i "gn thaleushin, 
`innovation',

 Iit. 
`reform

 +  new')  and  xtecen (shinkansen, 
`the

, bullet train', lit. 
`new

 +  main  +  1ine') all employ  the ontvomi.  Japanese schoolchildren  are

 thus faced with the daunting task of having to learn not  only  the approximately  2,OOO kanii

 the Japanese Ministry of  Education deems requisite  for compulsory  school  education, but

 also  numerous  different readings  for each.  This familiar (to a Japanese) learning process is

 what  wi11 be hljacked in this paper in order  to acqube  the meanings  of  Greek roots  used  in
 English medical  vocabulary

    English is also, of  course,  well-known  as a language replete  with  loan words,  especially

 in the fields of science  and  religion. The languages from which  such  words  have been

 borrowed stem  naturally  from cultural  exchange  (or conquest),  as  well  as  from the

 perceived prestige or learnedness of  a language in any  given era. The realm  of  science

 thus 1argely draws its vocabulary  from ancient  Greek and  Latin, the languages of  learning

 in mediaeval  and  Renaissance Europe. There is, howeveg a huge gulf between Japanese
 and  English in the etymological  transparency of  scientific  terms. Since English is written
 in an  (ostensibly)' phonetic orthographM  the meaning  of  any  ancient  Greek or  Latin roots

 employed  in scienthic  compounds  is opaque  to any  who  have not  studied  these languages

 
-

 indeed the decline in the teaching of  the classics  in schools has only  served  to intensifY

 this process  during the last half century  In Japanese, by contrast,  the use  of  a

'
 Hirtrgana is used  to write  words  for which  no  kanii exists or for which  the kanii is now  genera11y held to be
obscure  (this can,  of course, be a  very  subjective  matter)  and  also to indicate grammatical function (e.g. verb

declension, particles of possession and  place etc.  and  sentence  final particles expressing  subtle  nuances  of

meaning).  The use  of leatakana is nowadays  restricted  to writing  foreign (i.e. non-Chinese)  botrowings,
animal  and  plant names,  inclicating emphasis  (akin to the use  of  italics in English) 

'or,
 somewhat  curiously,

indicating that a foreigner is speaking  lapanese (a usage  especially  preyalent in matrga).  
'
 

'

2
 For a more  thorough treatment of the history of  the Japanese onhographica1  system,  see  Milrer (1967) and
Shihatani (1991) inter alia. -,v:
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predominantly logographic orthography  means  that the meaning  of a scientMc  or  technical

neologism  is far more  readily transparent. A  single  example  should  make  this difference
clear  An  average  English-speake4 untrained  in medicine,  asked  to define the word

metra4gia  would  be, with  very  few exceptions,  unable  to do so. Howeveg  an  average

Japanese-speakeg again  untrained  in medicine,  asked  to define the  word  shiLryuutsuu

written  down in kanji as  {igfi, would  have no  trouble whatsoever  in offering  a definition:

since  ]tg (shiLryuu) means  utems  and  ne (tsuu) means  Pain, the word  clearly  means  
`pain

in the area  of  the uterus'.

  It is to be noted,  nevertheless,  that by no  means  all medical  English vocabulary  is
composed  of  components  derived from ancient  Greek roots.  Although the terminology

used  for diseases, conditions, treatments  and  technologies frequently employs  Greek,

anatomical  names  tend  towards  Latin. Thus, while  the  myriad  muscles  in the human  body

bear individual Latin appellations  such  as orbicularis  oris, Pectoralis mojor  and  extensor

carpi radialis longtts, a  condition,  disease or treatment connected  with  muscles  in general
will quite regularly  utilise  the  Greek root  mpfo)-, as  in nryaigia, mpoma  or  "ayoplasty.

  The  huge advantage  that ideograms offer  in this respect  provides a pedagogical

opportunity  to increase the  scope  of Japanese students'  medical  English vocabulary

Building on  the fact that Japanese students  are  familiar with  any  single  character  having a

number  of different readings,  the method  outlined  below creates  a new  kun'yomi (the
English translation of the kanji, which  in most  cases  the student  should  already  know) and

a new  on'yomi  (a borrowed Greek reading  rather  than  a borrowed Chinese reading).  The

systematic  (albeit rote)  learning of  two  new  readings  fbr the 200 kanji items (kanii which

medical  students  already  know) as  laid out  in Appendix A  will enable  students  to envisage

Greek root  based English medical  vocabulary  items in terms of familiar kanii and  ascertain

the meaning  of  the whole  without  having to resort to the learning of  tens of  thousands of

individual lexical items.

3. CORPUS

  Appendix A  shows  the  list of  200 Greek  roots  along  with  their kanji or  kanji

compounds.  The author  is unaware  of any  published frequency list of  Greek-based roots

used  in English medical  terminology and  so,  initiallM the creation  of  such  a  list was

undertaken.  It soon  became apparent,  howeveg that, since  its construction  would  require

the compiling  of  (a) a  general medical  English vocabulary  corpus  (a huge undertaking  in

itselD, (b) a lexical frequency list based on  said  corpus,  and,  finallM (c) a frequency list of

the  individual Greek  roots  themselves  (where used),  the final frequency totals of
individual Greek roots  would  be so  small  as  to be to all intents and  purposes statistically

invalid. The selection  of  items contained  in Appendix A  is thus based on  lists of  Greek

roots  given in the  forewords and  appendices  of various  medical  dictionaries and  Medical

English textbooks  (Anderson, 1994; Brooks, 1994; Glendinning &  Holmstroem, 1987;

Glick &  Holst, 1998; Greenhalgh, 1993  et al.), as  well  as  on  personal experience.

Doubtless, a few minor  Greek roots  are  not  contained  in the coxpus,  but the author  feels

confident that all the most  frequent Greek roots,  as  well  as  the bulk of the more  minor
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ones, are,

  The table in Appendix A  is

which  show  the fo11owing:
divided into five columns  (numbered ftom the left below)

(1) ISaniLnsag . The 200 roots are  split into eight  categories  (anatomy bodily

   secretions,  observations,  prepositions, treatments, technology; psychology; and

   general) and  ordered  category-internally either alphabetically or conceptually  by

   leunbeomi (i.e. the English meaning).  This eight-category  division enables  the

   teacher to either  focus on  certain  types of medica1  vocabulary  or  to cover  a certain

   proportion of each  category  should  there be any  constraints  on  class  hours.

     Greek-based roots  in certain  categories  are  much  more  frequent than in others:

   the prepositions category;  for example,  consists  of  some  of  the most  frequent

   (though arguably  some  of  the most  dihicult in terms  of  ambiguity)  Greek roots and

   ought  to be thoroughly covered  in any  course.  Items in this category  are  also

   usefu1  for non-medical  English and  thus serve  the dual purpose of  reinforcing  the

   student's  general English technical vocabulary  Other categories, such  as 
-the

   bodily secretions,  psychology and  general categories,  contain  much  less frequent

   items, although  the latten like prepositions, is also usefu1 for broadening students'

   general English vocabulary  base.

(2) Igqnii-QLZSauti-9QInpgund. Where  possible, a single kanii is preferred to a two-

   character compound,  however this is not  always  possible for two  reasons.  HrstlM
   some  English words  (e.g. [2] bladder, [38] muscle,  [67] semen,  [110] convulse)

   simply  do not  have a corresponding  one-character  translation. Secondly a  2-

   character  compound  (or in a very  few instances, a  3- or  even  a 4-character

   compound)  was  deemed necessary  in some  cases  for reasons  of  clarity or  in order

   to avoid ambiguity  The single character [24] its  thokoro), for example,  has the core

   meaning  of heart but covers  a gamut  of  nuances  somewhat  similar  to the

   metaphorical  usages  of its English equivalent.  The 2-character compound  listed, JCi

   wa dshin2ou) refers  unambiguously  to the bodily organ. SimilarlM its Greek root

   equivalent,  cardi(ol-  etc., is only  used  as  an  English Greek-root base to refer  to the

   bodily organ,  never  in a  metaphorical  sense.

     In some  instances, the Greek root  has two  or  three possible English translations

   and  hence also two  or  three possible kanii translations (e.g. [103] greenfohlbrine,
   [149] next  tonthelabnormal, [166] scienceltheory,  [174] thtijman). There are  also

   cases  where  there is more  than one  English translation but only  one  possible kanji

   translation (e.g. [41] nech1bervix,  [134] Parulysis/stroke, [138] tumour)lsweUing, [173]
   mindsotd),  and  one  example  where  there is only  one  possible English translation

   but more  than one  possible kanii translation･([148] tagninst). ･

(3) Eutua2zL(Ii;ng!islLmeaning). In the few instances where  there are two dilierent
   Greek roots  for the same  English meaning  (and Japanese kanl'i), these are  listed as
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two  separate  entries:  [57] &  [58] uterus,  [120] &  [121] disease, [132] &  [133] Pain,
and  [135] &  [136] seizure.  In addition,  footnotes outlining  differences between the

two  Greek roots are given in Appendix B.

<4) On' i ee  root.  In the majority  of  cases  Greek roots  are  evidenced  by both
   prefixes and  suffixes,  both of  which  can  also function (where forms exist) as infixes.

   Prefixes and  suffixes  are  indicated by the standard  use  of  a hyphen at either  the

   beginning or  the end  of  the cited  form, whilst  brackets indicate the  connecting

   vowel  used  when  a prefix (or infix) is compounded3.  When  the form fo11owing the

   prefix or  infix begins with  another  vowel,  the connecting  vowel  is generally elided.

   Brackets in the case  of  suffixes  (e.g. [48] -derm@,  [125] -morph(ia),  [128] -genacl)

   or  other  non-final  brackets in the case  of prefixes (e.g. [3] av(ZVemo- ...  -(a)emiq

   [175] gyn(alec(O)-, [176] P(IVed(ol-) indicate an  alternative  form or  spelling.  In the

   latter instance, American spelling  favours the form without  the extra  vowel  whilst

   British spelling  favours its inclusion (e.g. UK  haemaglobin v  US  heinqglobin).

     As regards  pronunciation, no  indication is given since  students  will, on  the

   whole,  be required  to recognise  forms and  ascertain  their Japanese meaning,  rather

   than  reproduce  them, BriefiM howeveg their spelling  rules  mirror  those of  other

   English words  (as far as  English can  be said  to have spelling  rules)  with  the

   fo11owing provisos: 
`ch'

 =  lkl (e.g. [197] arch(i)- etc.); `ph'
 =  ll7 (e.g. [190] Pitysio-);

   initial 
`gn'

 and  
`pn'

 both =  fri! (e.g. [27] gnath(Q)- etc. and  [34] Pneum(bj- etc.); 
`rh'

   =  bl (e.g. [111] -mb(tL)ea); initial 
`ps'

 =  lsl (e.g. [173] Psych(ol-); 
`z'

 =  ltsl (e.g. [91]
   schizo-);  and  initial 

`x'
 =  iz1 ([105] xanthfo)-).`

(5) E2gamp!e-MgdjgaL!tml. Where  possible, more  common  terms have been selected.

  Kanji, English terms  or  Greek roots  that require  further elucidation  or  explanation  are

indicated by footnotes given in Appendix B.

4. ANAI;YSIS

  In order  to analyse  the efficacy  of  the approach  outlined  in g2 and  g3 above,  a

measurement  of  the  accuracy  of  Greek root  based English medica1  terms input into the
Appendix A  corpus  vis-d-vis  the resulting  Japanese output  (hereinafter referred  to as  the

JO) is required,  In other  words,  how closely  does the Japanese medical  term  a student

would  obtain from using  the corpus's  
`Greek

 root =  kanji' algorithm  mirror  the actual

medical  term  (i.e. the Japanese translation, hereinafter referred  to as  the  JT) (s)he would

obtain  from simply  consulting  an  EnglishJapanese medical  dictionary?

3
 This connecting  vowel  is frequently -o due to the gramrnatical rules  governing compound  formation in
ancient  Greek.

`
 The  actual  pronunciation of the original  Greek and  the English borrowed forms are  frequently radically

different. Further amalysis  of  this is, however, beyond the scope  of  this paper.
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   As the author  is unaware  of  any  published statistical  method  for quantifying the

aocuracy  of (machine or human) translation between lexical items, both with meaning  X,
composed  of  foreign roots  in language Y and  logograms in language Z, it has been
necessary  to devise a schema  to do so. The measurement  of accuracy  to be outlined
below wi11 be termed  the 

`Coeracient

 of Translation 
'Ihansparency'

 (henceforth referred  to

as the CTT). By its very  nature, howeveg the CTT  is heavily orientated towards Japanese
and  would  not  be applicable  for statistical quantdication between other  languages. The
overall accuracy  of the approach  (i.e., its average  CTT) will be based on  measuring  the

individual CTTs  of  30 randomly  chosen  Greek root  based medical  English vocabulary
ltems.  

-

  Using Urbaniak &  Plous's (1999) Research Randomizer, 300 three-number arrays  of

random  numbers  were  generated, the  three  numbers  in each  array  corresponding

respectively  to a  page number  (range 1-1859), column  number  (range 1-2) and  word

heading number  (range 1-15) in Dortand's Mustrated Mizdical Dictionaay (Anderson, 1994).
Where a given column  contained  fewer word  headings than the generated random  numbeg

the final word  heading in the column  was  selected.  Whilst this process does favour word
headings in column-final position, since these column-final  entries  occupy  such  a position
in a  wholly  arbitrary  manner  anywaM  the selection  is still down  to one  of  chance.  In all
cases  where  a page number  or  column  number  elicited  a diagram, or  where  the word

heading number  did not  elicit a word  composed  of  Greek roots,  or  contained  a Greek root

not  included in Appendix A, the entire  three-number array was  rejected.  This process
was  repeated  unti1  30 random  Greek-root English medical  lexical items were  generated, a

process that, in fact, took  209 arrays to achieve.

  
'fable

 1 below lists these randomly  generated items in alphabetical  order  and  is divided
into six  columns  (numbered from the left below) which  show  the fo11owing:

(1) a st  1 h I t. The randomly  generated items with  their constituent  Greek roots

   separated  by hyphens. As can  be seen,  the vast  majority  of  the English Input

   consists  of  two-root lexical items, there being only  6 three-root words  and  no  forms
   with  four roots  or  more.

(2) Appgndi&A-I . The Appendix A  corpus  kanii numbers  of  the English

   Input Greek roots  (see (1) above)  and  corresponding  JO kanji (see (3) below), again
   seperated  by hyphens.

(3) a u . This shows  the kanJ'i generated for each  of  the Greek roots

   of  the word  in the English Input column  (see (1) above)  using  the Appendix A

   corpus.  Here, the separate  kanii (compound) outputs  are  separated  by commas  and

   where  two  kanji (compounds) are possible (e.g. [151] fl...IJF in anayoesthesia),  these

   are  separated  by a backslash.

(4) The correct  Japanese translations of the terms in the
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English Input column  (see (1) above),  using  the most  well-known  and  prestigious
EnglishJapanese medical  dictionary (Katou, 1972). Note that in two  cases,  asoptic

and  thanatolqgy, there are  two  possible J'Ig.

(5) p md  . Each of the 2 or 3 kanji (compounds) in the JO (see (3) above)  is

   assigned  a percentage (see (i)-(v) below), whose  average  equals  the CTT  (see (6)
   below).

(6) Coe cient  of  ftanslation 
'Iirans

 arenc  CTT  . The average  of  each  of  the 2 or  3

   kanji (compounds) in the JOOT Breakdown  (see (5) above),  in the form ofa

   percentage, whereby  a CTT  of 100%  equals  a perfect translation and  a CTT  of  O%

   indicates a complete  mistranslation.  Where  there are  two possible J'Ils (see (4)
   above)  and  hence two possible JOOT Breakdowns (see (5) above),  two  CTTs  are

   obtained  UO with  JTi and  JO with  JT2) and  these are  again  averaged.  Fbr example,

   thanatolqgy elicits two  J'fs, i.e. two  different but perfectly acceptable  words  for

   thanatolqgy in Japanese: veiHth (shisouron) and  gEpa\ (shiingaleu). 
'IXvo

 different

   JOI[TT breakdowns are  thus obtained:  JO with  JTi (100% and  80%) and  JO with  JT2
   (60% and  100%). The CTT  for the  first is 90%  and  for the second  80%,  thus  the

   final averaged  CTT  is 85%.

  The rationale  behind the CTZ  as  stated  previouslM is to give an  indication of  the

transparency  or  opacity  of  a  JO produced  by the  
`Greek

 root  =  kanji' algorithm  as

compared  to its `real'
 J'I; utilising the  corpus  in Appendix A. 

'Ib

 this end,  it can  be seen

below that any  kanii (compound) input into this algorithm  can  undergo  change  in up  to five

different ways  (see (i) -  (v) below). Each of these respective  alterations affects the

transparency or  opacity  of  the output  to varying  degrees and  thus, from a statistical point
of  vie"G  the logical approach  is to multiply  each  kanii (compound) by a  quotient whose  size

reflects  the effect  of  the alteration,  and  whose  end  sum  (the CTT)  will  fall on  a scale

wherein  100%  equals  complete  transparencM  O%  equals  complete  opacitM  and  50%  equals

a  borderline case5.

  At the outset,  therefore, all JO kanji (compounds) begin with  1 point and,  after being
multiplied  by two  or  more  of  these quotients, the end  result  is multiplied  by 100 to

produce a percentage CTT: The quotient by which  each  JO kanji (compound) is multiplied
to give the figures shown  in the  JOllT Breakdown  column  (see (5) above)  is ascertained
by the fo11owing criteria:

(i) Comound  Reduction uotient:  where  only  half the kanji compound  in the JO is

5
 The fact that `50%

 equals  a borderline case'  is, of  course,  subjective  and  somewhat  arbitrary,

nevertheless  necessary.  The values  assigned  to each  of  the five quotients following is an  attempt  to
create  a final CTT  where  a  value  of  less than 50%  indicates opacity.
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E   虹shInput Appen 血 A
Re艶rences

Japanese
Output

Japζmese
Translation

　 JOβT
Breakdown
　　（％ ）

 

（％）

a−myo −esthesia 151−38−185 不／無，筋肉，感 無筋覚 100，80，90 90％
anti．an ．emic 148・151・3 抗1対，不／無，血 抗貧血性 100，90，80 90％
　　 ■
a・septlc 151−115 不／無 腐 無菌 or 防腐 100，00rO，10050 ％

ch 且or−uゴa 103−69 緑／塩素 ，尿 塩類尿 90，100 95％

di・Plegia 97．134 二
， 麻痺 両痺 90β0 85％

galact−emja 64−3 乳 ， 血 血乳 95
，
95 95％

gastro−scopy 51−167 胃， 観 胃鏡検査法 100
，
0 50％

910ss−ectomy 55−161 舌， 切 除 舌切除 100，100 100％

hemo −stasis 3−116 血 ， 止 止血 95，95 95％

hepatioo−stomy 33−37 肝 ，口 肝管瘻設置術 100，0 鵬

hyper−somia 142−5 上／超 ， 体 巨大症 0，0 働

malac −o   81−137 軟 ，腫瘍 軟化部 100，0 臓

  cro．melia 71−31 巨大，肢 巨大肢 100，100 100％

mes ｛ンblast 145−118 中 ， 芽細胞 中胚芽 100β8 69％

micro ・blast 72−118 小 ， 芽細胞 小赤芽球 60，38 49％

mono −ne 呱 al 96−42 一
，神経 一神経 100，100 100％

mono −P且egic 96−134 一
，麻痺 単麻痺 90，100 95％

myo −cyt −oma 38−10−137 筋肉，細胞，腫瘍 筋細胞腫 80，100，80 87％

neur −oid 42−126 神経，様 神経様 100，100 100％

oste −a［gia 6−132 骨，痛 骨痛 100，100 100％

para・1alja 149−188 周囲／副儲 ，片言 錯音症 100ρ 50％

par−encephalia 149−7 周囲／副！錯 脳 先天性脳奇形 0β6 18％

path−osis 121−122 疾病，病態 病的状態 64
，
64 64％

pe 一〇rch ・itis 150−53−129 周，睾丸，炎症 睾丸膜炎 0
，
100，48 49％

podo−graph 19−168 足，記器 足底描写 器 80
，
51 66％

　　　　　 ■
sarc・oma ’gemc 18。137−128 肉，腫瘍 ，発生 病腫発 生 0β0，

100 儡

spleno −hepato−megaly50 −33−70 脾，肝，大 肝脾腫 95
，
95

，
0 63％

syn −dactylia 154−13 結合 ， 指 合指症 80
，
80 鵬

thanatdogy 180−166 死 ，学／論 死相論 〔π 死因学 100，800r60，10085 ％

tri−cephalus 98−23 三，頭 三頭体 100，60 80％

Tab！e　1；　Randomly 　Generated　Greek 　Root　Based　English　Medical　Vocabulary

　　　　　Items　and 　their　Corresponding　CTTs

present　in　the　JT，　that　kanji　compound 　is　multiplied 　by　O．8．】lor　example ，　the　JO　of
the ［38］−myo − component 　of 〃ryocytoma　is筋肉 （leinnihu），

　but　in　the　JT　this
oompound 　is　reduced 　to　a　simple 筋。

　 Reduction　of　two −kanji　compounds 　to　just　one 　kanji　is　not 　a　major 　barゴer　to

understanding 　and 　most 　Japanese　students 　should 　easily 　be　capable 　of　ascertaining

what 　the　real　JT　is．

（ii）　　ematic 　Com 　　　
’
　　 uo

’
　 ：where 　a　single 　kanji　in　the　JO　becomes　a　kanji

　　compound 　in　the　JT，
　then　the　JO　kanji　is　multiplied 　by　O・8　if　the　extra 　kanji　fbrms　a

　　natural （thematic）compound ．　 Fbr　example ，
　the　podo− of　podograph　gives　the　JO
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[19] re, but in the JT this is compounded  to reue (sokutei). The ue, howevez since
it means  

`bottom'
 or  

`base',
 forms a natural  compound,  indeed one  more  precise

than the English.

  The  relatively  high value  of  this quotient reflects the fact that thematic

compounding  is generally not  a barrier to comprehending  the whole  meaning  of

the lexical item.

(iii) Athe at'c Com  oundi  uotient:  where  the extra  kanji is tota11y unrelated  and

   alters  significantly  the nuance  or meaning,  then the JO kanii is multiplied by only
   O.6. Fbr example,  the  micro-  of  microbtast  outputs  simply  [71] 4N, but this is
   enlarged  to dNdift (sheuselei) in the J'I; the kanji iEk, `red',

 adding  a  whole  new

   athematic  component  to the meaning.

     The  lower value  of  this athematic  quotient vis-d-vis  its thematic  counterpart

   mirrors  the somewhat  higher possibility of  the extra  kanji obscuring  the total
       .

   meanmg.

(iv) p m : where  a JO kanji is replaced  with  a kanji of

   essentially the same  meaning  in the JZ the JO kanji is multiplied by O.9. Fbr

   example,  the di- ofdipIE}gi'a elicits [97] =,  
`two',

 but this is replaced  with  Iiii, 
`both',

   in the Jr
      Synonym  replacement,  more  so  than thematic compounding,  is extremely

   unlikely  to cause  any  confusion  in the overa11  meaning,  hence its high quotient.

(v) p m : where  all the kanii (compounds) in the JO are  identical to

   those  in the JT but in a  different ordeg  all the misordered  JO kanii are  multiplied

   by O.95, this multiplier  reflecting  the high degree of  transparency a change  in order

   retains.  Fbr example,  galectemia gives a JO of  }"LIfiL but a JT of  M$L  (ketsuayuu).
      Of all five quotients listed here, misordering  presents the least problems in

   terms  of  extracting  the true translation, hence  it receives  the highest quotient
   value.

  Tb illustrate using  a simple  example,  we  shall consider  atiryoesthesia, the first randomly

generated word  in alphabetical  order  shown  in Thble 1 above.  The JO of  [151] a-  can  be
either  Jii or ft,,, and  since  the JT is ft,.., this is not  effected  by any  of  the quotients above  and

receives  the fu11 1 point. The second  Greek root,  [38] -i7ayo-, elicits a JO of  ma pa (kinnthu)
but this undergoes  compound  reduction,  (i) above,  to a JT of just th and  hence receives  O.8

points. The final component,  -esthesia, gives aJO  of  [185] nk, `sense'
 or  

`feel',
 but this

undergoes  synonym  replacement,  (iv) above,  in the JT to es, `sensation'
 or  

`perception',
 a

kanji with  a very  similar  meaning  and  hence receives  O.9 points. The  three  JO kanji

(compound) scores  (1.0, O.8, O.9) are  averaged  and  percentagised to give a final CTT  of

90%,  indicating a  high degree of  transparency

  A  more  complex  example  where  a single  JO kanji (compound) is affected  by several
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quotients simultaneously  would  be the case  of  microblast.  Here the first JO kanji
compound  is relatively  simple:  [72] dN shows  up  in the JT as  dids tshot{selei), a  clear  case

of athematic  compounding  (see (iii) above)  and  thus receives  a multiplier of O.6. The

second  JO compound,  [118] Xmatz, is much  more  complex.  This undergoes  reduction

twice (i.e. the second,  ma, and  third, tz, kang'i of  the compound  do not  appear  in the JT) and
athematic  compounding  once  (i.e. the unrelated  kanii ix, `ball'

 or  
`globe',

 is appended  to

the  remaining  #). The quotients by which  this second  compound  are  thus effected  are

O.8, O.8 and  O.6 respectivelM  producing a  final points tota1 of O.38 (i.e. O.8 x  O.8 x O,6). The

two points totals for micro-  (O.6) and  -blast (O.38) are averaged  and  percentagised to give a

final CTT  of  49%,  indicating a JO hovering on  the boundary of  transparency and  opacity:

   Of the 30 randomly  generated words  in 
'Ihble

 1, it can  be seen  that five @ossectotmp;
macromelia,  mononeural,  neuroid  and  osteaigia)  have a CTT  of  100%  (i.e. complete

transparency), a further eleven  have a  CTT  of  over  80%, and  only  one  (impexsomia) has a

CTT  of O%  (i.e. complete  opacity).  
'Ilaking

 50%  as the benchmark between transparency

and  opacity  of translation as mentioned  above,  we  oan  see  that 21 of the 30 lexical medical

items lie on  the  side  of  transparencM only  4 (jtyPersomi¢  microblast  Parencophalia and

PeriorThids) lie within  the sphere  of opacity;  whilst  5, having CTs  of 50%, straddle  the

borden As a  whole,  the CTT  average  is 72.2%.

5. CONCLUSION

  CIearIM learning the kanji (compound) equivalents  of the 200 Greek roots  in Appendix
A  is not  going to provide Japanese medical  students  with  a  perfect translation of an

English medical  term every  time. If this were  the case, computer  translation software

would  be child's  plaM none  of us  would  have to invest time in learning foreign languages,

and  indeed none  of us  in the educational  professien would  have employment.  Such is the

nature  of language. As an  alternative,  howeveg to the traditional method  of  rote-learning

tens of thousands of  difficult lexical items, it is without  doubt quickeg for the intelligent

student  (which, given the nature  of  the Japanese umversity  entrance  examination  system,

most  medical  and  dental students  are)  easily  accessible,  and,  as  shown  in the analysis  in g4
above,  undoubtedly  effective.
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AppendiX　A 　一　The　Kapji−Greek　Root　Corpus

No
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ア

驫
血

蜷

体

骨

驫
雛
頬

胸

指

耳

卵

眼

脂

・

足

腺

毛

手

蠡
罵
顎

繭

腎

脚

肢

唇

肝

肺

髄

膜

ロ

靹

爪

齢

頸

難
鼻

Kun ，

yomi

 

bladderbloodb

且ood 　vessel

bodybonebrainbreastlcanilage

cellzcheekdhestdigit

（五  e伽 e）

eareggeyefatfieshfoot91andh

洫

handheadhea

眈

hipintestine

jawjointkidneyleglimblip

董iverlungmarrOWmembrane

mouthmusdellailnaveYumb

皿ical　cord
neckXcervix4

nerveniPPlenose

　　．．　　　　 On ，uoni

ANATOMY

brachi（o）ッ仁brachia／−brachic
cyst （o）一ノヒnyrsti−／cystido −／−cystia ！−cystic

ω （a ）emor ／（h）（a）e   t≠（a）emia ／−（a）emic

a   i（o）・

SOmat （0 ）一／−SOmy ／−SOme ／−SOmia

oste （0》

encephal （o ）一！−encephaliqf −encephalia

mast （o ）−1」mastia
chondr （o＞・

．

cyt（0 ）・／・cyte

mel （0）−

steth （o）。

dacty1（o）−1−dactyly
ot（0）−／−otic

OO −

ophthalm （o）−f−ophthalmi （ゾーophthalmia

且ip（o）−

sarc （O）・

pod（o）一！−pusi−podia
aden （o ）−

trich（o ）−1−trichiaみtrichic
ch （e）ir（o）−／・ch （e）iria
cepha1 （o）−／−cephalia みcepha 肚c

cardi （o ）−／−cardia ノーcardic

ischi（o ）−

enter （0）≠ entery ／−enterOn

gnath（o ）−／」gnathia／・gnathic
arthr （o）一／冒althric

nephr （o）一みnephria ／・nephric

ske1 （o）−／−skelous

me1 （o）一〃melos ・／・melia

cheil （0 ）−／−cheil  

hepat（oli）−／hepatico−／」hepatic

pneum（o ）一みpneumon
myel （o ）−1Lmyelia／−myeliC

chori（o）−

stomat （o）一みstomy ／−stomatic

my （0）−

onych （o）・

omphal （o ）−／omphalia ／」omphaHc

trachel（o）−

neur （o ）・ノーneural

thel（e！6）−／−theliaX−thelic

rhin （oン／−rhinaレLrhine

30

Example

brachiocePhalic

cystitishaemoglobin

periangitis
somatopathy
　　　　　　，　　　
osteogenisis

encephalitis

mastectomy

chondrotomy

cytology

melop 匡asty

stethoscope

bmchydactyly

otoplasty

oob 置astophthalmograph

hpectomy

sarcomamacropodia

adenitis9

【ossotrichia

cheirop 正asty

hemicephalia
cardiologist

ischiodynia
dysentery
orthognathic

arthritisnephralgia

skelasthenia

melomelus

adleiliahepatitis

pneumonla
myelogram

ch 面 oidstomatorrhagia

myocardia

onychectomy

ompha 且orrhag 血

trachelodynia

neuralgia

thelitisrhino
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No

454647

狢

49505152535455565758596061

Kanji

爨
醐

膚

脊

脾

胃

腱

執

咽

舌

歯

轄
膣

脈

賭

Kun ’

uomi

ovarypenlsrectumskinspinespleensto

  ch

tendOIltestidethroattonguetoothuterUSuterUSvaginaveinwindpipe

On ，

UOJni

oophor （o）−
5

phan（o）−

proct（o）−／−proctia
derrn（蜘 ）−1dermat（o）一！−dem （ay −dermiC／−delmia
rachi （o ）−

splen （o）ッ
仁splenia ／−splenic

gastr（o）−／−gastria／−gastric
ten（0）一／tenont（0 ）−

orchi （o）−f−orch 孟d

pharyng（o＞ノーpharyngeal

gloss（o）一／−glossa1／−glottic／−glossis
odont （o）−／−donV−dontia／−dontic
hyster（o）−6

metr （0 ）−
fi

colp （o）−

phleb（o）−

bronch（o ）一

Example

oophorostomy

phallorrhagi且

proctoscope
dermatology
rachigraph

perisplenic

gastrectQmy
tenodyn 血

triorchid

pharyngi廿s

glossolalia
orthodontic

hysterectomy
metrography

colpospasm

phlebonarcosis
bronchitis

BODILY　SECRETIONS

2345678966666666

撃
乳

響
鞴

汗

尿

bilefaecesmilkmUCUSsalivasemensweaturinechol （o／e）−／−choliaゾーcholic

copr （o）−

galact（0）−

myx （0）−

sia1（o ）−

spe   at（o）−／sperm （o）−

hidr（o）−

ur （o）−1uron（o ）一／−uri …ゾーuric

hypercholia

coprolalia

galactemia
myxocyte

sialophagia

spermatolOgy

hypohidrosis
u「oscopy

OBSERVATIONS

01234567890123457777777777888888　

　

　

ラ

大

臥

小

蟹
速

遅

多

少

未

嚢
短

狭

細

広

biglargeSsmallcold

，　freeze
hotfastslOWmanyfewleSShardsoftshortnarrOWslenderwide

mega 一価 ega1 （o）一／」megaly

macr （o）−

micr （o ）−

cry （0）−

therm （o）一／−the  ia
tach（y／b）−

brady−

poly−

olig（0）−

mi （0）一／mei （0 ）−

scler （0）一

  1ac（o）一みmalada

brachy−

sten （0 ）一

星ept （o）−

Platy一

megadont

macrencephalia

mlc 「oscope

cryotherapy

hypother【nia
tachycardia

bradycardia

polyneural
oligopnea

melogenlC

sclerode  

osteomalacia

brachyskelous
stenOSIS

leptocephalic

platyrrhine

31

N 工工
一Eleotronio 　Library 　



The Japan Association of College English Teachers (JACET)

NII-Electronic Library Service

The 　Japan 　Assooiation 　of 　College 　English 　Teaohers 　（JACET ｝

蜘

86

墓
899
・

劔

9293

器
96

鶚
99
 

擺

畿
塒

癖

惱
mm

器

噐

番

器

諤

搦

擁
鵬

搦

鬻
糧

脚

篷
・

轟
直

弱

草
＝

≡
色

黒

・

青

嚇

赤

黄

破

融

婆

蠶
作

動

腐

止

畢
蠶
轗

瞰

凱

發
馨

蠶
・

　Kun ’

vomi

false

五xedhiddennewroundsplitstraightweaksweethalfonetwOthreeoolourb

且ackwhiteb

且uegreen

，
　chlorineg

redyellowbreak

！destroy
burst　fbrth
carryfconduct

changeconvulse

flOW9

「OWmakemoveputrifystOPblood

　clot
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pseud（o）一
’pexycrypt

（0）・

ne （o ）−

spher （o）−

schist （o ）−／schiz （o）・ノschis （o）・

orth （0）・

asthen （o ）一みasthenia

glyc（o ）・／gluc（o）−

hemi・．

mon （0 ）−

di−

tri−

chrom （o）・／chromat （o）−／・chromia

melan （o）一

監euk （o）−11euc（o）−

cyan （0）−

chlor（o）−

erythr（o）一・

xanth （0 ）−

clast（o）甲！Lc豆ast
−rrhagiaphor

（o）−f−phore／−phoria
met （a）−

spasm （o）−／」spasm ／−spastic

rheOr ／−rrh（o ）ea

aUX （0）一

一poie（a）
kin（o／e ）一！kinesi（oンノ／−kinesis1−kinetic

septi ■／−septic

StaSi−／−StaSiS／−StaSia

thromb （o ）−

bbst（o ）−／−blast

cardn （o）−

noso −／−nosic

path（o ）−／−path（y）／−Pathia／−pathic
−osis
−OP （s）蜘一〇P正c

pyr（0）−

morp11 （o）−／−morph （ia！ic）
−oid
−plasis〆−P且asia
，gen（ic）
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（o）■1・plasm（a）
narc（0）−

14

alge −／啣a  ia
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Examp 且e

pseudocyst
nephropexy

cryptolith

neoplasm

spherocyte

schizophrenia
　 　 　 　 　 　 　 　 　 　 I

omhopnoea

neurasthenia

91ycemia
hemimelia
monodactyly

digastric
trichromasy

chromatopsia

melanoma

leukemia
cyanurla

chloroma

erythrOderma

xanthochromia

clastogenic

menorrhagia

phorocyte
metatrophic

spasmogen 　 　
’

diarrhea
auxocardia

sarcopoletlc

kineplasty
septicaemia

galactostasia
thrombosis

blastoderm

carCtnogemc

nosology

psychopath
　　　　　＋
mycoslS

myOPIapyreto

血erapy

mesomorph

adenoidmetaplasia

pathogenic
hepatitis

cytoplasm

narcolepsy

neura19ia
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No
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形成外科

　　　療

　測

学／論

観

記器 za

　録

Kun ’uomi 　 　 　 　 　 　 伽
，yo〃ti

pain15　　　　　　　　　　　 0dyn （o）一みodynia

paralysis！stroke 　　　　pleg−／−plegia
seizure16 　　　　　　　　　 −lepsy／−leptic
seizure16 　　　　　　　　　　−agra

tumour　 　 　 　 　 　 　 −oma

tumour ／swelling 　　 onc （h）（o）−／−oncusl7

　　　　　　　　　　　　　　　　　　　　　　　PREPOSITIONS

inside　　　　　　　 en −／em −／end （o）r／ent （o ）−1s

outside 　　　　　　　　　　　ect（o ）−

above ！bver　　　　　　　　ep （i）−

above ／excessive 　　　　　hyper−

under 　　　　　　　　　　　　cat（a）一／kat（a）一］P

unde 【／deficient　　　　　hyp（o）−

middle 　　　　　　　 mes （o ）一／mesi （o ）−

before　　　　　　　　　　　　pro−

through　　　　　　　　　　di（a）−

against 　　　　　　　　　　　ant（i）−

next 　toAike／abnorrnal 　par（a）−
x ）

around 　　　　　　　　　　　peri−

nodiack 　　　　　　　　　　a（n）−
21

eXtremlty 　　　　　　aCrO −

both（sides ）　　　　 amph （i）−fampho−

together〆自ssoCiation 　　syn −1sym−！syl−！sY −2z

same 　　　　　　　 home （o ）一！hom （o ）−1110moi（o ＞−

equal 　　　　　　　　　　　 isO−

differentiother　　　　　　all（o ）−

abnormal 　　　　　　　　　 dys−

　　　　　　　　　　　　　　　　　　　　　　　TREATMENTS

chemical 　　　　　　 chem （o）一〆chemi −！bhemic（o）−／−chelnical
cut　　　　　　　　　 tom （o ）−／・tomy

CUt 　OUt 　　　　　　　
−eCtOmy

medidne 　 　 　 　 phamaco −

P韮asUc 　surgery 　　　　　　plast（o）−1−Plasty
treatment 　　　　　　　　therap−／−therapy

　　　　　　　　　　　　　　　　　　　　　　　TECHNOLOGY

meaSure 　　　　　　 metr （0 ）−es／−metry ノーmeter

science ／theory24　 109（o ）ノーlogy／−logic（a1）
view ！see 　　　　　　　　　　scop （o）−f−scopef −scoPy1 −scoPic

record
，
　copy　　　　　　　−graph（y）1−graphic（al）

written 　record 　　　 −gram

33

Example

mastodyn 血

paraplegia

epilepsypodagraneuroma

oncology

encephalitis

ectoscopy

epiderrnis

hyperchoIia

catatoma

hypodermic
mesogastnc

P「ognOSIs

diascopy
antibiotic

paraphobia

perirectal
anesthesia

acrodynia

amphicyte

symbiosis

homeopathy
lsogamety

allopathy

dysgraphia

chemotherapy

omphalotomy

mastectomy

pha  acology

theleplasty

physiotherapy

dermometer
laryngology

stethoscope

pneumograph

podogram
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勉

7576777879808182

紹

8485868788899091929394959697989900

111111111111111111111111112

  ji

　

　

　

神

怖

愛

狂

　

　

　

精

　　人／男

　　　女

　　　子

　　　産

　　　自

　　　命

　　　死

　　死体

　　食物

　　　食

　　　知

　　　感

　　　眠

　　　話

片言／言語

　　　息

　　自然

　　空 気

　　　水

　　　石

　　　明

　　　菌

　　　月

　　　始

　　　部

　　　毒

　　　音

Kun ’

gomi

fearlovemadness

mindrsouI

（hu）man
womandlildchildbirth

selflifedeathcorpsef

（）odeatknowfeelsleepspeakbabb

且e， 1anguage
breath（e）
maturetnatural

airwaterstonelight

血ngUSmonthbeginning

part（iaDPOlsonso

  d

0 鴻
，

〃oη翻

PSYCHOLOGY

phobo一みphobia1−phobeみphobic
−philia／−phi且〔ンLphilic

mani ．みman ね（C）

psych（o）．

GENERAL

anthrOP （o）−

gyn（a）ec （o ）・Zgyn（（）！e）r1−gynouSt−gyny
P（a）ed （o）一みP（a）edi （ソ。P（a）edia

t  o−／toko−！−toky

aut （0）−

bi−／−bio（sん）−／−biosis

thanat（o）−

necr（o）・

troph（o）一みtrophkゾーtrophy

Phag（o）−／」phagiqんphage

gnot（0）一／−gnosis
esthesi （o ）一！−esthesia

hypn（o ）一

一phasialalo
−／−la1ia

pneo−／pneum （a）−！pne皿mat （a）≠pnea

physi（o）−

aer （0）−

hydr（o）−

lith（o ）−1」lith（ic）

phot（o ）−

myc （o ）−／mycet （o）−

men （0）−／−menia

arch（i）−1arch（a）e（o）−

mer （o）≠mere1 −meric26

tOX（i／b）r／toXic（0｝−／−toxy

phon（o）一みphoniaみphonic

34

Example

arachnophobia

paedophi1ね

kleptomaniac

psychology

anthropopathy

gynaecology

pediatric
tocology

autotherapy

biologythanatosis

necrophilia

dystrophy

phagomania

diagnosis
esthesiology

hypnosis

aphasiacoprolalia

pneoscope

physiognomy
aerobichyd

頚ophob 蛤

1ithotomy

photogastroscope
mYCOSIS

menorrhagia

archiblast

meromelia

urotoxyphonocardiograph
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Appendix B  -  Notes For Tbachers on  Appendix A

1. Students need  to be advised  of the two  meanings  of  breast: (i) the mammary  gland, and  (ii)

   the upper  part of  the chest,  and  that here the word  refers  to the former,

2. TheoriginalGreekmeanshollowvessel.

3. tw (heso) is the navel, whilst  ware tseitai) is the umbilical  cord,

4. Whilst the anatomical  similarity  between the nech  and  the cervix is clear, use  of the prefix

   trachel(b)- is often  ambiguous  as to which  it refers to, e.g. trachelodynia is a 
`pain

 in the neck',

   whilst  tracheloplasty is 
`plastic

 surgery  to the cervix'.  Caution is therefore necessary  m  its

   interpretation.

5. A  combination  of  [15] oo- and  [109]Phor(ol-.
6. Both Jryster(b)- and  metrfo)-  are  equally  common,  although  the former can  also  refer  to

   dysteria rather  than the uterus  in psychological terrninology. For metr(ol-  see  also 23.

7. The kanji n,,. (netsu) is the same  as  that used  for [124]fover.
8. Mbcro- can  also mean  long and  is different from [70] magtx-  etc. in that it contains  the nuance

   of 
`abnormally

 large'.

9. Chler(ol- can  also  serve  as an  abbreviation  of chlorine  as  in chloromedy.

10. A  dithcult word  to define in English, but very  common  as a suffix. Essentially means  the

   primitive or embryonic  stage  of  a  cell,  the original Greek meaning  gema or shoot.

11. The original  Greek means  crab and  gained the meaning  of cancer  through association  with  its

   zodiacal  symbol.

12. Ilathfo)- is the more  common  of the two.

13. The original Greek meansfire,  as indeed the Japanese kanji can  also mean  heat.

14. The  prefix narc(b)-  can  also  be used  an  abbreviation  of 
`narcotics',

 which  has a different

   meaning  but of  course  comes  ultimately  from the same  root.

15. 0clyn(oj-Adynia has the nuance  of  
`painfu1

 condition', whilst  -a4gia refers  simply  to Pain.
16. In differentiating between -lePsy1-loptic and  -drgria, the latter has the added  nuance  of  a

   
`seizure

 involving acute  pain'.

17, The root  onc(b)- can,  from a  separate  etymology,  also  mean  hoole or  barb, as  in oncosphere.

18. Em- before labials (`b', 
`p',

 
`ph',

 
`m').

19. Cat(di-IZ:atla)- has numerous  minor  meanings,  including qgainst, along  with  and  ve2y.

20. Pkera- is an  extremely  dithcult prefix to define succinctly,  as, in Greek, it can  mean  bayond,

   opart from or  an  accessoiy  to, as  well  as  the three definitions given here (next to, like and

   abnomal),  which  are  the most  common.

21. A- before consonants,  an-  before vowels.

22. S)ttn- before labials (`b', 
`p',

 
`ph',

 
`m'),

 syl- before 
`1',

 sy- before 
`s'.

23. The prefix metr(Q)-  is extremely  uncommon  but does have a  homophone: [58] uterus.

24. The original  Greek means  word  or reason  and,  indeed, as  a  rather  uncommon  (in medical

   terminology) prefix, lqg(oj- can  only  mean  
`word'

 (e.g. Iagopatiay, kigorrhea).

25. The  kanii compound  :eX does  not  actually  exist.  Since the suffices -grmph or  
-grmpIry

 are

   variously  translated in Japanese as re#ee (byoushalei), ma:eX (byoukilei) and  :e$XW
   (hiroleuki) amongst  others,  EE= has been chosen  simply  as the best `fit',  i.e. the most  likely
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   to summon  to a  Japanese student's  mind  the likely real translation. The origimal  Greek root

   means  wn'te  and,  as  a  prefix, gvrmph(oj- refers  to writing  rather  than recording  or  copying  (e.g.
   grophomoton grmphosP`zsm).
26. The prefix mer(Q)-  can, from a separate  etymology,  also mean  thigh, as in meroconaiga.
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