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'JUrl 811 On,d11Yl 

... v ~ ""... *-•• 
'J'J~U fl1na, 

rhn71r1f1t'tElJlfll1,j~ superior cervical ganglion ,;'7U'1/,]7 hmu 
I 

..... ~ I -t ...... ~ 

( Swiss Webster mice ) lWfWJtJ E1711, 8 {vzimYl flElJJ7Eln 3 tflElUl1Jf1f1LEJ7 

submandibular ut't~ major sublingual salivary glands ElElm.nnm17 

mnh7ntJ~7!J13J7m'w~J7Ylu~n'lJElJ submandibular gland i7d7111unft'3J, 
* 	 .. ~ eI .. ~I ,~oo:Q 
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~ Ii I d If"" -4. If. I ./AI
nmWJ ( experimental animals ) twJJ'1IU()lJ7JLYll.HfI~flLVUW()U1wLu1lJ1J-

Lnll1Jn"1J,1f}JJ';1JL~tnnulunf/JJLu1ll1JLnll1J (sham-operated animals) Tfill, 
~ ~ u 

P-value ~()JU1JJ1m <0.001 LLfi~ P-value 'lJElJU1VIUn <0.003 

!It'i~LiJOLU1ll1JL;IlJ1J7J1JJ1m'lJElJ submandibular gland 1u experimental 
,'.... .,,, ., I J ., ., , l1li.., • .... 

animals wm 1fJ ElaJf11U'lJ71JJU1 JJ1mJ.Wllm 1f/()JJf11Wlf 1ll()lJ7JaJUllrl1f1qJn1J 

Nn~ (p <0.005) thUU1JJ1mlLfI~Jn"u"n~()J major sublingual gland 
.,... ,~ . 

m U'1f 1lJ 1Lt9~ '1171' UnJ ex penmen tal LLti~ sham-operated animals 

LLfln,17J17U Ll,1!,j~u"lJci1;qJmJ"n;] 
I: AI ,'" d I, ( ) I: 

Nmnnn17Y1f1t'iElJfJ1 JULLtfflJ LVI L!ilUI1 W!ilU mouse U U sympa
1/ 

thetic nerve ~1Jn1Jmti1;qJ,1()n71ri1J1U'1IElJ submandibular gland LLfI 

",." ,
WJJNtif/() major sublingual gland Ltill 

o .., , 
urnn ~lnmjflm;lflt:l 'l lJl'V'JU11 Ut:ln~ln 

~ ... .,j -'I -'I '" J!I I 

b~lJmdflm~lr!.Jlh~ ~TYl 'YllJ1LmJ.Jrlt:llJ 11d::t'il'Yl~1~d"Uj"UfI'JllJ1;n (sensory nerve) 
... ... J!I 'IJ, %' , ,

Jl~l£J11,1, ,rt:l.Jthn"lJm;rll']jufl~l.J 'l L~LLf1 LL t'l'J 11j::t'il'Yl'YllJ1L~£].Jf1t:llJUl~l£Jt'i'JU1~qj 
~u (rat) LL~n m::fll£J t'iU""lJ LLn~ 1"1 m , LUWllfl.J d ~ U U 111~t'il'Ylfl"fllUlJfJ (autonomic

~ 

t:, ... .. ~ " ~ .'f1'U ":It'll lJlfl.JLLflflf111jlj'Yl 18 ~UmU'il~UU nervous system ) "if .Jlh::nEltJ~1£] sympa-
J!I ~ '1,.,01 

, 
-'I 

1,1, "if.Jmdf1m~1~1U ~qJlJn'Yl1 1,1, subman thetic system LL ~:: parasympathetic 

dibular gland luu 1851 Carl Ludwig(l) system(2-1O) 

... J!I , %'L~y)lmj'Ylfl~t).J1'Ut'iU""lJ b"lJTV'lU11L~t:lm~~U, Sympathetic nerve 'YllJlbt'lU.Jrlt:llJU1
..,

(stimulate) 11m£] (peripheral end) "lJt:l.J mmuu postganglionic fibers "\lln superior 
'" " .,j %' 111lingual nerve 'Yltlnrlfl~~lJU1~1£J b~t'lt:lt:lnlJ1 cervical ganglion(ll-14) LL~::~nlbUfl"\lln 

~ 

~ln submaxillary gland (submandibular '1."lJt'i....U~t'l-:,d~~.,Ut:ln (thoracic segment) ~ 
.., ('1'"~ I:; J!I A A ,;:.i r.( I " 

gland ) "if.Jmj'YlmW.Jfld.JULUUmj'V'Jt'i,~U fl 1-3 rl1.JU1L1t\.!,'YlLdUml secretory 
~ 

,,( 15-16)11~Liulmh:;t'il'Yl (nerve fibers) fl1£] 11,1, area 
, ,

t1t:llJ1h~'llU nt'l:;~u'Ylu1'Yllumdril~m~L~£]1 t'i1U parasympathetic nerve t'i.J 

... <b %' ( )
num-rvm.J"1Jt).JUlt'l1rJ secretion LL"lJU.J hjmmiu111~~1'Ylt'ilJm (cranial 
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nerves) fi~ 5,9 llt'l~ 1 0 'hh~~h'l subman
" 

dibular gland, sublingual gland, parotid 
•..

gland lbt'l~~'enJl~n 1 ~n1~'"il"f)m~'"illrJfl~1~
" 

mucuS membrane luimthmlt'l~~1f1fl(17-1S) 

1flrJ~l"ift'l~;Urili lUfl ~1fl preganglionic 
'..; 

neurons mJYl superior salivatory nucleus 
.,! , 

~ 

, 't 
"if ~iil~t'I~ preganglionic fibers 'Y1flfl(:..J1U tJ 

mlJl;utJ1~t'llYlt'll-m~fi~ 7 'ttJ synapse niJ 
'1/ 

postganglionic neurons 1u submandidular 
, 

ganglion llt'l~t'I~ll~U~ postganglionic fibers 

'hJL~rJ~ submandibular LLt'l:: sublingual 

salivary glands 1f)rJ~lU'ttJfl1lJbl~U~~mLtfu 
I~ ~ 

lh~t'llYltnJfl~flYl 5 LLt'l::Yl inferior salivatory 
" "" , 'tnucleus "1f~"il~t'I~ preganglionic fibers tJ 

synapse n....u postganglionic neurons 1 U 
, 

otic ganglion Llt'l~t'I~ll~U~ postganglionic 

fibers 'ttJl~rJ~ parotid salivary gland(19-22) 

... ".1 I::!I ..,
bUm"illnm1Ylflt'lmYlYl1 Utl1~U lUU 

A IdI A A 

m1f1m;lrJ~flYl1'i"vlle'l~m sympathetic nerve 
, 

f1fl submandibular llt'l~ major sublingual 

salivary glands 1ttVlU (mouse) f)"~UI::U~fl 
'4 !I ,.c " ... !!1 .... 
btJU'il::~flnm1rJ~f111lJ1"v1lUjlU l\l."vIll::YlLnrJ'l 
.,., 

'II 
""!I,.. '!lmnu sympathetic system "1f~lJ1U;W~flfllJ

" ... , ...
UIt'llrJL"vIlrJ~flmWt)rJ1 

Templeton(16), 1979 11rJ~lU 11 

sympathetic nerve ~~~llVl~~rillumln't~ 

., "I::.., t:; 
t'lUVlt'l~UmUUYl~ vasoconstrictor llt'l~ secre

tory fibers ~fl~ submandibular gland ~fl~ 

~U (rat) If)rJlJ....u I.tJl~rJ~ acinar, vascular 
" , !I 

bbt'l:: myoepithelial components ~fl~flfllJU 

Emmelin bbt'l::mu,::( \I), 1977 n~11 
'1 .,... ...

t'l1tJ11 Ut'lU"lIblJflm::flU sympathetic nerve " 
• 

, 
, t' 1'" ..

"lI'mflfllJUlt'llrJYl1 ~bnfl biphasic pressure 

response n~11f)fl1:: rJ~ bb1nr'i11~ lnfl myo

epithelial contraction bbt'l::1::rJ~~t'lfl~Yil1~ 
.. "" !I't ., ...II

'bn'fl secretion "1f~fI11lJb~UU tJ"vIlfl~nUmllJ 

l~U"lIfl~ Mathews(23), 1898 ~'t~Yilm1Ylfl

t'lm 1 UbblJ1bbt'l::t'lU"~ uflmln~ Emmelin, 
~ I I ~ 

bbt'l::mu,::rJ~nt'l1111 sympathetic saliva lJ 
., ...... 

t'lnl;lli::l~UrJ1~UfllJln 

l~fl 1967 Emmelin(s) "vIlU11 sympa

thetic system Yil1~ lnfl vasodilatation 

~t'l""~"illn~~flmrlmrJ't~1~ secretion 'tUbb;1 

Bhoola n"Umu,:: (24), 1965 bbt'l:: Morley 

n"umu,::(2~), 1963 n~1111 submaxillary 

, 't .......

glands "lImbllJ1llt'l::n1::fl1rJ fl1U sympa

thetic vasodilatation nerve 1f)rJ"il::'tu~tJ~

n1mvlfl .a-receptor Emmelin(s), 1967 
, .... 

11rJ~lU11 n11flf) superior cervical ganglion 

Yil1~ submandibular gland 1uVlU (rat)
" II ( ) • 1"" .... .,!l1

lt~nt'l~ atrophy Llt'l::Yl1 ~flfllJbflW.mUU U 
Jt 

UlJ11f1~U (hypertrophy) "illnt:Jt'lnTmf)t'lfl~ 
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~ ~ • M ~ 
U1J1fl1"ilL u'U~m 'UtlJlJl"illnm1'YllJl'ULy.jlJ"IJU 

Wells ILt:1:;flrn:;(12), 1961 L~-nlm1 
I .... • 

Y1~t'ltlJLL~~y.jU1lVlt'lJ"illn'Yll right superior 

cervical ganglionectomy 1'UVI'U (rat) Ly.jrl 
'!l 

..- '" ~ .... ( ) I 
~Lbt'l1L1J'\U1t:1l 1 1'U 24 "!Ill. y.jU1l 
'!l 

'" submandibular salivary gland m'Um1~tlJ 
" I I f(

experimental animals "il::VlUnmlfltllJ'U It'l1tJ 

mUfl1J~llJtl~lJL~Ulfi,fflL"ilU (p < 0.01) 
,.. 0 Q...I' ' ", QJ 

LLt'i::blJtlfl1UnlVlUfl 8 1U ~t'l"il~1.h1nlJnt'lUnu 
.... ... ..
m) submandibular salivary gland mW1J'ltJ 

.:l\' .... 

~tlJ experimental animals "il:;lJUlVlUnlJ1n 

n11fltllJ'YllJm'Uf:l1JmlJ ~1'U1U Sham
%' ., 

operated group UlVlUn'lltlJ submandibular 

gland mu-ilmLt'l::~1l1n~LfitJJn""u 1u~rn:: 

... 
dibular gland mU~11 ~tlJ experimental 

.... ... 
animals nu Sham-operated animals LLt'l1 

I \'.... I \' '" 1 
y.jU 11U lVl'Un"J1 tl J f:l tllJ U 1 t'llrJrnU ~1l U 

... '1experimental animals 'Umm11 U sham-
I ,::aI" 0 '" AA 

opera ted animals tlEJ1JlJ'UEJel1flqJ'YllJt1Clfl 

(p < 0.01) 

Snell & Garrett (28), . 1958 l~-n1 

sympathetic denervation htVlU (rat) y.jU
'!l 

II acini Clm11t'llEJ lU LLt'l::1U 11 1960 
'!l 

(27) " ....Snell ~f1Y11 parasympathetic denerva

tion y.jU1lY1~J acini LLt'l:: tubules (duct cells) 

'" H degeneration 

01 .... -=4 
1i,1,UHl~11ifll'i 

'I 

1; Swiss Webster mice Ly.jflL~mJlEJ, 
'" (%'" ..t 0ILl 'II 

8 t1iJmVl 'U lVlUmQt'lEJ 23.44 n1lJ "il1U1U 
" I D'f I ~ 

20 fl1 LLUJLUU 2 nmJ fltl, 
nftlJ'Ylflt'ltlJ (Experimenta 1 group), 

... 
10 fl1 

I '" '" (nt'llJLU1~UL'YltJU Sham-operated 
j 

group) 10 fl"'1 

~mnt1t'lU Vetanacol Lml~~1V1'U~ 
!L> a,.. ~ I ..... 0 

VlU l'YltlJ~tlJ Vl'U 'YlJ t1tlJ nt'llJ lbt'l1'Yll right
'!l , 

superior cervical ganglionectomy 1mJ"r-ll, 

midline cervical incision Hl1U1::mrn 3/4 
J!( A .... () J!j .-l 
U 1 Lm::bLtJn~1V1UJ skin tltln"illmumtJtl 

(tissue) ~lJ1~ LLt'l~1; retractor n1Jtltln 
I I I \' ... 

fltllJ1fltlEJ'1 Lt'l1::LL~nfltllJU1t'llEJm'U~11 

(submandibular LLt'l:: major sublingual 
~ .-l ... .:l 

salivary glands) tltln~lmUmEJtl~lJLfm.J 
... I ...... ... ~ '" '" '" 

L Vlt'ltlel1U 'Yl tJ flflflfl1EJ ~1 "1fJ U1~ ntlU fl1tJ Lt1U 

U1~el1'Yl (nerves) LLt'l~Vlt'ltl~L~tlfl (blood 

vessels) ~LmmL~tJJfitllJ1f1EJl~'Yilt'l1tJVlt'ltlfl 
L~tlflLt'lEJ u;11; retractor L~EJ1L1JUllJll1'YllJ 
... ... ~ . . 

fI1U"lI1J~tl"fltl 1il1nUWlflLLVlt'l::Vll supenor 

_" i' 

;, 
# 
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cervical ganglion '.1f,jlJn'\l::mJVlt'1,j bifurca. 'IJ , 
tion 'iln,j common carotid artery 'l'1l:Jrj I 

i '. , ...... l& .cI '" 
bm:: bbtln 'Elrm '1::lJ~ 1::1,1 'Elnn '\lln b 1,l, nwn 'll1,j 

d 'l'" 
"If,j b~bbn 

I 

common carotid artery, 

internal jugular vein ~bt'1:: vagus nerve 

0/1~ superior cervical ganglion n'Elml"'~ sub

mandibular bbt'l:: major sublingualsalivary 

glands 1~b'~il~ ~,j~1Vl1,l,-:' l~b'llllJl;~n"'1,l,bb~l 
b~U 3 bUt'11:: (stitches) 

~11,l,11,l, sham-operated animals Yll 
nl1 ~lCfl"'m "1i1,l,b ~tl1 n"'u 11,l, experimental 

I ~ I~ I <V 

animals 'Ylnntll,j b"r'ltl-1bbCfl blJCfl~bm superior, 
cervical ganglion l:mnlJl 

"Iv ~ IV 

.rmJVlt'lJ~lCfl~ 3 bflml. 2 11,l, experi

mental animals bbf:'l:: sham - operated 
~%' IV -' cu 

animals lJ1,l, lVmmUf:'lti 26.16 njlJ bb·t'1:: 

'" 0 '" 

. 26.58 mlJ flllJf:'llflU 

'" '" sublingual salivary glands 'Yll,jfl11,l,'.1flt1b'bf:'l:: 

o '1. 1 '1 f( o·'lI11nnnlJl 1,l,1 bLJbL'If 1,l,1,l,lm formalin 1070 

hnrlbn~n (normal saline) b~nilmn"'1,l,nl1 
I cv 14.4.( )

tlnElCfl1bn-1'l1mb1,l,mtln postmortem change 

'lIn-1 specimen 

I f( ~ '" IV • 'l.1 
CflnlJ1,l,It'11Elmm1,l, '.1flmbf:'l::'ll11ml1,l,1 bLJ 

iI 


ob f( ... ~ 


'If ,11,l,l'lrmn'YlJ wet weight bbf:'l:: dry weight 

bbt'1::U1lU1vfltJ;mf1j~1EJ 

nl1'1fob,] wet weight l111f1ElU1 SpeCI

men lU11,jU1,l,m::m'lj{u "r'l;n specimen 

lUlJl "il1,l, m::'Yl"',1m:: m'lj'.1f"'U't~fl~;lJ ttl "illn 
'IJ 

specimen umben~,]u1ltJ'lf~ 

~11,l,nl1Vll dry weight i1,l, l111fltl 
o I f( .-=:t t' OJ 

1,l,1~WlJ1,l,lmEln'Yl11UmVl1,l,n wet weight 

L1Eluimm;1lul~lmlb~El,jb;'El ( incubator) 
'IJ 

37°C bU1,l,nf:'ll1,l,l1,l, 24 'lflJ. bb;lWmLUbmf1 
'lJ 

I l& '" "'... )
tlU"1..Jlb'lfnfl1 Elfl11lJ1mUbVlJ (hot air oven 
A A 0 ~ lib 

'Ylm).j, VllllJ 100 C "illn1,l,1,l,'If,j specimen 'Yln 
, 'IJ , 

2 'lflJ. '\l1,l,n11,rlVl1,l,"'ml::m~'~t'1flt'1,jumufl 
"" ... ,<IIf(.., ",.f( 

lIl,]nmlbU1,l,1,l,lVmn dry weight bbt'11Ul1,l, 1 

VlU"'n dry weight lUnl1,l,lnH,j1EJ1Jb~EJ1Jn"'1J 
f( .... I f( I 

1,l,lVl1,l,n wet weight 'llmCfl'EllJ'Ulf:'l1El'Yln, I CflnlJ 

"'I'" I f( II ~ 
"il:: bflfll dry weigh t 'll'El,jC(lfl'lJ1,l,It'11mVlm1,l, 1,l, 

.cI ,''''' d
b 1,l,m"illnCflmm If:'llEllJ"1J1,l,lflbf:'lnlJln nlj 

VllU1m~n~,jV\ll'\llnnlj1,l,"U (point counts) 

" ~ 
"ilflflfl'llm reticular eyepiece Vljn eye-piece, 

IV. square grid f11t1nl11'"'If stereomicroscope 
o u I" 0 0 &:\I t; 

nlt'1']'llEllEl 10 b'Yll blf:'llUllJlfllU1rnnnflj,] 

lflEl1;t1f11* 
'IJ 

area of grid (mm.)2• V (volume) x lotal point counts x average thickness of gland (mm.) mms point counts for grid area 
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' '" bu~\r'inn superior cervical ganglion 

'" .-i Q1 ,~' ~ , 

Yl1"fIlW1J11"]'JbUULLVI~" bVlqJ bUnT'H'l" 

postganglionic fibers "lJ~" sympathetic 

nerve 'Ub~~" submandibular bbt'l~ major 

sublingual salivary glands '~rlnfl71~~n1u 
'!I 

bUU~t'11~VlUJmm""lJ11"lJm 'WUfln (ptosis)
'!I 

, A , '" ... 
L'V'I11:: MUller s muscle "],"'1l'1~71"bU~~nm 

~ "' ... , ..... 
UUlIU1I1fl U1::t'llYllJlL~~" '"1l:: rm 11 VlU 'YllJ 

'II 

'" "'~ ~ '" 
VlU"m1l11flnm~VI~"WU '"1l1nmt'lt:'lUbUUfl-UlJl 

'~"runl'r~'fl"'fllf1m1nfl~"u~~t'llJU1rn 
'!I 'II 

~'U1U experimental animals 10 fll ~1U 

1u sham-operated animals brt~J'"1l1n1~'~ 
... .'flfibm superior cervical ganglion Yl1JfllU 

... ~ ., .. ~ ,'" '4 ,,, OJ 

1I11~~n flJUUt'lfl1 bunmm-o;J:: blJlJVlU"m, 
1I11~71unfi 

eLI ·, .u 
VI~" -o;J1n ~lflfl b m superior cervical 

'" ~ ...
ganglion fllU"lJ11~~nLUUb1~13 LfI~U 

4V .ct A ~ I 

2 1U LlJmU1£JUL'Yl£JU1::Vl11J experimental 

animals n"'u sham-operated animals u11nLl 

11 U;1J1fl1"lJ~" submandibular gland 'YllJ 

mU"lJ11"lJm VlU Yl~ t'lflJ n~lJ ~fil1n~ bfi£J" n"'u 
'II , 


I ~ ,:C .q 


Ufl blJ~ bU1 ~'LI' bYl~U submandibular gland 

"il::~"lJi-\,lfllflnl1"lJm sham-operated animals 

~ci,,, b~U'~b~U '1l'''''fI (p < 0.001) bbt'1::b~~ 

bU1 £JUb~~U submandibular gland Yl~mU 

im LbI;1~~ilU'll11l-u experimental animals 
I I .51.... A rI r I 

'V'IU11fl~lJ'Yll"fllU "lJ11lJ"lJU171b~n m1fl~lJYl1" 

711Uilr_mci'''~U'''£J~'fl''qJYll"t'lfifi (p < 0.005) 

~1U1U major sublingual salivary 

~ '" '" '" .. 1 '" gland 'Yl"fIlU"]'1~Lbt'l::fIlU"lJ11 lJ"lJU1fl n~ 

bfi~Jn"'u1~~m1bU~£JU UU~J flci'J ~U"£J ~'fi'qJ 

Yl1-1 t'l~~b~mU1~Ub~£J un"u 1 U 1::V!'JI" VlUYl~" 
'II , ~ ~ ~ I I ~ 

t'lmnt'1lJ Vl"rmU1£JUbYlmJ1::Vl11J<fl~lJfllU 
~ 

·tmn"'U711u1I111U experimental animals 

t' OJ 

UlVlun wet weight "lJ~" submandi

'" '" '" bular salivary glands fllU"]'lmb~::fIlU"lJ11 

a:: ' ' ''.... '" ...
"1Jm VlU Yl" t'l ~"nt'1lJ blJEI bU1 ~U bYWU nu bbt'11 

'!I , 

I I .......... 


t'l1Ufl~lJYll"fllU'lf1~"lJm 

'" I I .... 

experimental animals VlUnm1fltllJ'Yll"fllU 
'" , , 

'lf1~"lJm sham-operated animals tl~l"bfiU 

'" '" .. .. t' ...
'1l'fI (p < 0.003) blJmU1£JmYl£JUU1VlUn 

I ......a,.. ~ 

11~" flU lJ fllU 'lf1~ Ut:'l:: 1111 bU experimental 
I f;' cv I i.,.o .... 

animals 'V'IU11U1VlUnllmfl~lJ fIlU'lf1£JlJ1n 

.-, 

• 
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I 1,c:::C IV 0 IV AA 

lUlnfllJfJm.J1J'tUJt1lflqJYIl.J~rlfi 

~lU major sublingual salivary 

gland 't~ ~ fl1l1J lLfi n filJ"1J fJ .J,xl vnin wet 

I .... 'tIl ~at 
weight mm"lfflL"ilU 1J1l "il~LUunTH1..l·;WU 

b~£JU1~Vl1l.Jt1fJ.J n~1JVI~fJ L1..l1tJUL.yJtJU n....Ulm 
j 

1~Vlll"fimJmwi1£J Lbt"l~mw1Jll1U experi

mental animals 

Effect of right superior cervical 

%' .... "'..,... !;' '" A 

U lVlun 'Yl ~fl1Jl"illri U l Vlun wet weight ,,, 

t1l1Jl1rll~LL 'YlUn"'U't~ ~"'.Ju~U~,Jt"lm1'Ylflt'lfJ.J~.J 
.,. '" 

bVl1JfJUnU~b'lm1'Yl~b'lm'lJfl" wet weight 'Yln, 
1..l1~m1 LLfi~;m'\.b~b'l'lJfJ" dry weight 1J1 

n~11l1 L~fJ "il ~ 't~1;m.J~" LV1 tJ U L YJ£J Un"'u 

...~ ~ '" ( ... "")1l£J.J1UllIfJ.Jt-J fJU bfl rll1J 
'IJ 

ganglionectomy on submandibular and 

major sublingual glands volume, wet weight (W.W,) and dry.weight (D.W.) 

Table I 

Submandibular (volume) Sublingual (volume) 
No. of s s 

Treatment mm mm 
• mice 

Right Left Right Left 

Sham opera tion L 10 19.35 ± 3.677 16.01± 4.403 5.74 ± 2.308 5.36 ± 0.875 

Ganglionectomy I 10 20.01 ± 3.143 25.65 ± 4.309 6.00 ± 0.731 6.11 ± 1.775 

Table II 

• 

No. of 
Submandibular (W.W.) Sublingual (W.W.) 

Treatment mg mg 
mice 

Right j Left Right Left 

Sham operation 10 27.47 ± 3.40 24.03 ± 5.208 8.58 ± 1.389 8.76 ± 2.035 

Ganglionectomy I 10 129.33 ± 4.932 ·32.30 ± 5.507 8.95 ± 1.507 8.62 ± 2.572 

I 

i 

http:rt.f1.-lI.fI
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Table III 

1 

I 

Submandibular (D.W.) Sublingual (D.W.) 
No. fo 

Treatment 
mice 

Right 

Sham operation 10 16•02 ± 0.748 

Ganglionectomy 10 16.43 ± 1.081 

mg mg 

Left Right Left 

5.27 ± 1.142 1.88 ± 0.304 11.92 ± 0.446 1 
1 

7.08 ± 1.208 1.96 ± 0.331 1.89 ± 0.5641 
1 

. 
'Yll right superior cervical ganglionec

tomy 1UVlU (mouse) lmJ ~ll~ri1lU VlU 
~ ~ 

(rat) (8,12,26) ll~'::1 UUlJ1 (a,14) nTd'Ylfl~fl-1 
u ~'4 .... I ~ ig ~ .... -i QJ 

fI-1'Yl Lflntn1 'Yl-1V1lJ ;il U jl~ -11U nlnwmu nlj 

bl1~~Ulll1el-1~bnflnU submandibular salivary 

gland bUUft1UlJln Snell LLm: Garrett (26) 

't~rilmj'YlflelmL~~1nu mj bU~rJUlLl1el-1 ~fl-1 
"' Imajor sublingual salivary gland fl1rJ Url 

LUU jl~ -11U L~F.]1 n"'u mjLl1~rJUbb l1el-11ll tJ 1U 

," I ~ 
( internal structure ) ~fl-1rltllJU lellrJL 'YllUU 

Emmelin (8) n~TJll mjrl~ superior 

cervical ganglion rill~ submandibular 
.., ... 

gland fllU'Yl ganglion nnrl"'f1lUvm (rat) 
~ ~ 

~~Ulflb~nel-1 (a trophy) ~L;F.]ULmh11 ~ 
~ ~ 

jltJ-11U't~b111rJULYitJU~U1fl~tl-1~t1lJfllU ~fl~ 
.... ,.:II QJ'" ..,.=l 

~ 

U 

~1-1'Yl ganglion nnrlfinUfllUflj-1~llJ "1f -1e.Jt'l 
~ .., 

nl'd 'Ylfleltl-1"11m Emmelin fl j -1nue.Jel nn 

." , 

t; J!I... "I'" I 

'Ylfl elfl-1 flj ,,m flEl bfl YlU1l submandibular 
"" ~ I d 

salivary gland fllU"lJ1llJ'IHtlfl'lltl JrltllJ It'ln 

I t" J., ~ 

n1lmUrlj~'lll:IJ bU experimental animals 

fl~l-1~U"'rJ~lfl"'qj'Yll-1r1~fl (p < 0.005) 

(Ta ble 1) LLel:: Emmelin 't~n~1111 mj~ 
'" f/ J!II ~ 

bnflLVirl n 11 UH"lfU ULUtl-1 '<illn sympathetic, 
... ~ I GI 

nerve 'YllJlmtJ-1 rltllJlllU secretory nerve 
,qA A I c, t' ~ I 

lLel::lJtI'Yl1lYlelrltlnljVlel -1~fl-1UltnrJ LlJtlLLVI t'!-1 

l1j::~l'Yl nn rl"f1flfln 'tl1,yh 1 ~ fitllJ "1I1fll1j::~1'Yl
'II 

I ~ l.c PI <I J!I 
VlelflL elrJ-1 rltllJ'ilJlJ"lJU lflbelnt'l J ~l.tIn'illnU 

u &:l I I 1st t.r 

Emmelin rJ-1YlUtlm1 nlj 'YlflfW-1 L"lfU U tll 

rill UbLlJ'H ::,yh 1~ submandibular gland 

mu~ gan~lion nnfl"'fl~"lJU1fl1rl~U (Hyper
~ 

trophy) n1lfitllJ mUfljJ n"U"llllJ LLel::l~ 
I A ~ I 

bVirle.Jel11LUm'<il1n sympathetic nerve blJ, 
.., ... ~ 0 Q.I Q.I I 

LUU secretory nerve 'YllJfl11lJr1lflqjfl-1L"lfU 

lUVlU (rat) nlj~fifllJ~"1IU1fl1V1~;U~L~tl 
~

"' &>I ~ .. i' 1" .It1VI lJ nlj"lfm"IfF.] m .olj [:.J~rl U 1 t'llrJ VI lJln~U 
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lbt'l::~m Emmelin & Engstrom (28) ~t'l'lu , , 
\1'"' I=IlI 

b111 sympathetic trunk lJ specific secre

tory fibers ~lVl1''''U submaxillary salivary 

gland hl.l,LlJ1 Wells LLt'l::flill~ (12) t~rh 

right superior cervical ganglionectomy 11,1. 

WU (ra t) L'rlf1~ u-nn!J11Vlt'l"'~mj'Yh~lfl"'f1
iI 'IJ .., 

24 'lflJ. submaxillary salivary gland fIl'U 

U A I ~ ~ t. 

L~1t'l'U 'U"l"lU11fll'"ilbW)~'"iI1nlJ m1m::fl'U, ~El~ 

~ I ~ 0 

sympathetic nerve LU'U mn~lJ1n~ill::'Yl'Yll 
I" ... u I U <LI ,:=I 

mjt:-J1flf)LLt'l::LlJElVlt'l~mjt:-J1flf) 8 1'U t:-Je'l'Yl 

u-nn!J n~"'u n"''U ~mlEllJ fl
L

i'Url1'~ <JfllJ Vl1El ~mJ 
i; a"e!i~t' OJ II ~ 

fIl'U "if1rJ lJtllJ 'U1Vmn lJ1n m1flEllJ'Yl1" mUltl 
..., .' ~ 0 ..4 ~ 

V'1'tlrlEllJfIl'U 'Yl'Yll' gang! ionectomy "if ~t:-Jt'l'Yl 

~"Iia ., '" t;J<1 ... 
~f)'Ut'lElflfle'lmnU[:..Je'l~tl~m1'Ylf)e'lmfl1''''U flU 
l' ... , 

'U1Vl'Un wet weight LLe'l:: dry weight 'lImflUlJ 
J...r~ u,1 ~ AI J.,.o,q 

"if1rJlJUVI'Unrn1flEllJ~11lJU VI jElflUlJfIl'U'Ylnn 
" 

;11 ganglionectomy Lil'Uu~l~lJln LL~'t~~'U"'rJ 

~lfl"tlI'Yll~t'l~~ (Table 2,3) Wells LLt'l::flru.:: 

r.r~'rlu;n111 'U submandibular gland ~El" 
1$ IV " 

sham-operated group 'Yl~m'U'1f1mLt'l::~11 

~ f( OJ'I IV ""... IV ~ ... 

lJ'Ul'VI'Un Lnt'lLflrJ"n'UlJ1n ut'l::mL1.hr.ruLYltl1.J 

I 

j::'VI11~ experimental animals LLt'l:: sham

" I I 

operated animals LLt'l1 'rlU11fllltJ"llm experi

'" l' "'., ,
mental animals lJ'U1Vl'Un'Utmrn1 control 

animals El~l~L~'U't~'1f"'f) (p < 0.001) ; ~L~1 

't~1~bVlflt:-Jt'l11 m1'~~ulJ~J1wint'lflt'l~L~m 
'"iI1n't~fl"'f1LLVlft~Uj::t'll'Yl sympa thetic ~'tU 
b~rJ"~tllJElun~";111~~UlJ ~tJt'l" bL~ t:-Jt'l ~'t~ 

t; J<1 , ~ , ... 
'"iI1nnn'Ylflt'lU~fl'l~'UbLfln m~tltln bU nt'l11fltl 

., 
submandibular gland 'Yll~fIl'U~11'llm sham 

'" " ...-operated animals lJ"1I'U1fl LLt'l::'U1Vl'UnlJ1n 

" IV IV'" ... 1
n11flUlJ'Yll"mWlJ'lrJlJEl fll'"il'"il:: ~'UEl~'"iI1n f)rJ 

Un ~ LL;1 submandibular gland l'U 'VI 'U 
'IJ 

., '" l' '" 
( )mouse 'Yl1~fIl'Um1lJ~U1flLLt'l::U1Vl'Unmn 

n11~tllJ'Yll"m'U';;tln't~ L'rlj1::11~1'U1'UVI'U 
'IJ 

7 l'U 10 fI"'1~m sham-operated animals. 
.,. l' '" 

lJ"1I'UIf)LLt'l::'U1Vl'Un~m submandibular gland 


J.,.o I '"'.... -t 
'Yll~m'U "1I11lJ 1 n n11 'Yll~m'U '1f1tJ lLt'l::Ll-ltl 

, 
j::Vl11" experimental animals bLt'l:: sham-

operated animals LLt'l"1 Uj1n!J11~EllJm'U 

~11"1l,m experimental animals ~~'U1flLbt'l:: 

J1\'I'U"'nlJ1nn11~tllJ,n~L~Enn"''Un'''ul 'U sham-
G ..., I I 1,..' 

operated animals Lt'ln'UtltJ t'l1'UfltllJ'Yll"fIl'U 

" ... ~ 
'1f1rllJEl~UJ eX,perimental animals lJ~'U1fl 

%" '" I I '"' ~ QJ U 

LLt'l::'U1Vl 'UnlJ1nm1 fltllJ ~1~ Lmn n'U nu~m 

sham-operated animals 


(p < 0.001 Lbt'l:: p < 0.003 fIllJ~lfl1.J) 


(ta ble 1,2,3) 
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m1-n submandibular gland mwil~ 

1'U experimental animals Lrm'hu'i::vm"h 
I 	 I " .... a.. l '

ml fl~~ 'UIt'ntl fll'U fl1~ "1l1ml t'I:: fl mILL t'I:: 
uri t' .... I=i Q.I A .::i 

VI'Unmlfl~~ 'U1t'l1tlfll'Ulmnnm~ml.hmJ-

<'t .... 1
L'Ywunu 'U sham-operated animals fll"il"il:: 

~""'Uii1;ll'UL~11 l~m';lmd~lfl""fl1VI~ 1 hm 
.... ~ 

flifllUl superior cervical ganglion fllW1J11 
~ 	 A ~ 

~~nLU'U'U sympa thetic nerve 'Yl~lLt'ltI~ 

U1L1ill submandibular gland m'U"1l11(ln
'1/ 

~ O~Lr' ~ t'v ..... 
Yilt'11t1 LU 'Yll ~wn~~~"ll'U lfllll:l::'UlV1'Un'UmJ 

t'I~m~11t1~I'U"ll~~ Emmelin (8) LLt'I:: WeIls 

• acini 	 (Snell & Garrett) (26) lrtm"illnnl'J" 

'Ylflt'lm fl1l'~~ u~~tl1~tlI"rrJ~ ;1fl Vlt'l....~ "illn m1 

, 	 ~, (
ml"1lm Wells Llt'l::flm:: bl~ 12 ryn L"ll1 

~ltll""fl1m~Vlt'I"'~~lfl""fl 8 1....'U) f1....~'U~'U subman
.., ~ 

dibular gland fll'U "1fl~ "ll~~ experimental 

animals ~~.n~~Yil~I'UVI'U"'n "ll'fll"ll'tI (1'U~1~ 
A I t,.o cv 

'Ylfl~~fll'U"1l11blnm1 sympathetic nerve ~~n 
'1/ 

ltD l~~Vlt'I.!I~,r1 t'lltl ~~n ~11~ lYJtI~YWn""u 

%' '" " Llt'l::'U1Vl'Un~ln"ll'U 

1'U1::tI::~,,(1 tlI"'~l'J 'YT fI t'l ~ ~ II t'l:: U1fi~~ 
%' ~ , 

'U1t'l1t1~If1n1;1''v'aJ11 submandibular gland 
~ 	 rl 

"1l1~"1l11"1lm experimental animals ~"1l'Ulfl 

1VI~nl1Llt'l:: J1Vl'U....nmnnl1t1~~ m'UL~tl1n....u 

1'U sham-operated animals tlI....'Uii~ll'U';h 
~ <'t ~ ~ 

~H l'Um 'il 1mJn 11"v'l'U VI d~nn"1fm"1ftl"llm 
.., .." 

sympathetic nerve '"dlnm'Ufl".i ~"llI~tlI\JLL "ll'U~ 

LU L~tI~t1,~~m'U"ll11~blnfl....f1U1::tlIl'Yl LU' It'ltl 
'1/ 

Lum::fl'U1~t1t:l~tlI-il~ acini, tubules (ducts) , 
.... 	 ~!t 111 A.q 

Llt'l:: stroma nt'lUf1'U "1l'U~1 VI~ flt:l~'il\J~"1l'U1fl 
%'.... A ~ , '4 etA rI .... A

1flllt'l::'U1V1'Um"v'l~"ll'U t:ltll~ L1nflntl~fl~~ 
t' IV s,.. I I IV .... 

"ll'Ulf1LLt'I::'UlVl'Un'UmJn11fl~~m'U "1f l tl 
, . 

tlI1'U major sublingual salivary gland 

Vlt'I~m1Yil right superior cervical ganglio

nectomy 3 lt1t:l'U 2 1""'U LL;1 U11nl!':ht1~~ 
J!I 	 ~..,..,.., ~ 

'U'Yl~m'U"1f1mbt'l::fll'U"ll11"llm'Yl~ experi mental 
'4 	 ,<'t 

Ll t'I:: sham-operated ani malsL~~' n n-

LU~tJ'UllUt'I\J"ll'U1mLt'I::,rlVl'u....nt:l~I~ Lv.'U ,~ ifl 

(Table 1, 2, 3) lltllm,:h sympathetic nerve 

LL~blnfl""flLULLt'I~1nLJ~ ~t'I m::'YlU m::b ~~'Ufit:l 
'1/ 

o ,J!I 
m1'Yll~I'U"llmflt:l~'ULmJ 

~ JIl L... ,
'il1nm1'Ylfl t'lmfl1~'U "v'l l~'il:: t'11U fl11, 

sympathetic nerve ~~'m11~1'Um1Yi1Vlui~ 
"llm submandibular gland 1 'UVI'U (mouse) 

'1/ 
!V All .... I 0 i,.r ~ 

fl1t1 lLt'l::m~l.J'YlUl'Yl'U~m,Jlnfl~m1'Yl1Vl'U1'Yl 

.u 	 " Vlt'I~'UIt'lltl"llm major sublingual salivary 

gland 1'UtlI....fl1"1fiiflL~~nn""'U 

~~1~11 nm~l11"il::l~.;hm1f1'Umlt1t:llu 

11~nl'nU~tI'ULlut'I~mtl1'U'Yll~ microscropic 

,%, '!all~ 
structure '1l~~fl~~'U1t'l1mVlt'llUt:ltl1~ 1Ul~ 
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"'" .... 
m 'iltJ'1J'El'lJ'El1J'Vfd~f'lru 
~ , 

" ~ IV A 

1. Lllt'l~n1 U11rl, LLt'I~f.'!~LLn'l 'Elrlfl 
I .., Q t Q.I 

'YllU~mu'ltJmjmf'lnTdLllt'l~n1jlJ 

"J!\ J!\i "'.: ~ 
LflmYmt'lfl1'Ylf)rl'El~'Yl~VllJfI 

A 

1llf'l1~l 

A ~ t 	 t 
1r!1njjlJf'lmJW1Lfl'El1 "il~lrl~n1ru, 
lJVlll'Ylm~""rJ l~1~ f'l1liJ mrult1lu1ru i'mJrl 

\I 

.: 	 A .., l" J!\ J!\i 
"il~lt'i~mru,lJ~l1'Ylmt'itJ rlLflmW'EltJlt'lt'iU, 
Vetanacol ~ lfi1;1U mj~lfl""rlt'l"'fli'Ylflt'im 

till 
f'lj~U 

IJ' A 	 A.., A 

mun ljL~U "ill n'YlU flflVlUUmj1"ilm~U~U
" ,
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Abstract 

Nualnoi Wechbanjong, l\1anoj Chaiyawat, Jutisri Sangvichien, Dolly Meta
taratip, Sirima Sutfa, Wandee Apinhasmit and Wiwat Sirikul: Influence of the 
sympathetic nerve on the submandibular and major sublingual salivary glands: I. 
volume and weight. C.U. Dent. J. 6 : 73-85 1983 

Right superior cervical ganglionectomy was performed in the female Swiss 
Webster mice at eight weeks of age. After the operation for three months, the 
submandibular and the major sublingual salivary glands of both sides were removed 
under Vetanacol anesthesia. The long effects or unilateral extirpation of superior 

T 	 cervical ganglion were studied. The volume and the weight of the left submandibular 
gland of the experimental animals markedly increased when compared with the left gland 
of the sham-operated animals. The P-value of the volume and the weight differences 
were < 0.00 I and < 0.003 respectively. The volume of the right submandibular 
gland appeared to be significantly lesser than the volume of the left gland of the 
experimental animals (P < 0.005). 

It was observed that the volume and the weight of the left and the right 
major sublingual salivary glands of both experimental and sham-operated animals 
were not significantly different, when compared to each other. 

Experimental evidence indicates that the sympathetic nervous system plays 
an important role in the functions of mouse submandibular gland, but not in the 
major sublingual gland. 
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..., , 
UYlfl~U6 

mOHfl1nmh~'rIliJ1 superior cervical ganglion m-J~1'IJ'IIn'lliJmu (mouse)
u 

iJiJmilutJf17 3 l~iJuullmh ltltl?U1l1'1JiJ.J acini lU submandibular salivary gland 

flVltNldiJ-JiJ7n'1J7V1 sympathetic nerve mIJO-J lU'IIfIJ:;lnom~unfJui1f110 7'1lirt1-J 

granular ducts I~U~~lilu iJ7u1Umnl';fJ'lhollnmi7f110,}Um'llVII 'lI0nvUzfi1J1f1JJ1f170 

~-JflVlmiJ7nnl1~ acini Nil IV nmdutl?u1u'iIUfJthrnVll71'1Iil-J granular ducts if? ttl 
, v 

7VIUOmliJU'IIiN stroma Vl1u~UiJ7U1U'IIfJ-J stroma 3Vi/VliI-JfJU1-JUUoli7rrryllWfiiiJ 

(P < 0.03) 
, 

7';Un71lVdOUIl1JiI-Jn1-J1jfln70JfJ 7flff1iJrllH1fJ iJ1'IJ 1Ufl1'IJ U-J::niJ U'IIfJ-J major 

sublingual salivary gland iJU1-JI'H'IJ 7V1Y'rIliJfJllRovI11om::l1hm41J11V1i1iJ.J (experi

mental animals) IIrJ:m4JJl1J101Jlnou (sham-operated animals) , 
• L1u'Y1U"fI~U\4nl'l1~0'1m1u~1Jl.h::1J1tu.UH\4i)u tI 2521 - 2522 ,'1 , 

•• ~';'0tl1ft fl11 11116 Illfl1"1 n101III fltl 1ft fli fI ru.::,rUflU~'Y1Utl
. 
1 ftm 'ilf1f1~m m1J~11'Y1U1 ~O. , 

••• Un1'Y1U1tl1ftfr; Illfll"1n101Illfltl1ftm flru.::,rUflU~'Y10tl 1 ftfli ~lf1Mm m1J~11'Y1U1~/J 
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dlu~'Y\'nunu~ bb ~·yJ11.h:: ~ 1'Yl~ lJ1 L~v \I 
q]ellJ'\.hmvl~~lm::uu1.h::~l'Ylei@llu:JJWJ 2 "lItt~ 
~el sympathetic bL~:: parasympathetic sys

terns 
oe:I • • 'II.< 

nTHfn~l sympathetic system YilJ1L ~v \I 

'iiellJ~1 ~lV lutf@llb~V \I~n~1V~ lUlJttU ~1UlJ1n 
u 

~n~n~1~1Vifh'l trn~ \l11U111JLL~:;~1ul~ 3 iii, 

jfiU10 ~nMlfl lUU ~ltJtJj:;R1Y1~L~11J1L ~r.J"] 
lu'iiel1Jl~v'\.h'iiel1J~l~lvlJl'Yh sections Lb~::: 
iimJ~1V silver technique L~el~n11n1::~lV"lJtl\l 

u 

b~UU1:;~1'Yl~1Vn~el \I~~'Yl11ffULLuu1ibL~ \I (light 

microscope) mih"liu Stormont(1.2), 1926, 
, .. 

'l "'.. '" • 1 ....1928 ~ffn~lb~UlJ1::~1'Yl'Yl1J1b ~V\l submandi

bular salivary gland "lJtl \lm:;q]lv~1vii1d ~ \Ii:! 

iim~v~el 'l1l~llJ11 mwm~uU1:::~1'Yl~lJ1l \lL ~u'l~ 
11 b UUbL"lJU\I"lJel \lL ffuU1:; ~ 1'Yl ~1 n sympat hetic 

system 'VI1el parasympathetic system lutr~~uu, 

'l~ijil~U1n11'Yl1\17n1 n111J1 n~U~11J11 {1~~:: bL~~ \I 

(demonstrate) n11 n1:: ~lV"lJel \lUmvu1:: ~1'Yl 

sympathetic lU~ellJ~l'cnv'l~1~tJ1ii'Yl1\1 Histo

chemistry ~L1vn11 FIF (Formaldehyde in

duced fluorescence) technique LL~::@l11~~
u 

orescence microscope) 'l~ii~y'h n11 ~ n ~1 
u 

1J1nlJ1V 'l~bLri From & Wechbanjong(3), 1974 

M~n~l adrenergic (sympathetic) nerve ~ 
1J1L~I'J\I submandibular salivary gland "lJ1l\l 

'VI~ (mouse) Lbft-:: Garrett & Kemplay(4), 1977 

'Yhnl1~n~11uLL1J1 LUUG1U ueln~lnd!T\liin11 
~n~lU~1I'JU1:; ~1'Yl~lJ1L ~I'J\I'iiel1J~1 mV~1V n~el\l 

c.u. Dent. J 

~~'Yl11ff'\.Hh~fl@l1elU L';U Garrett(5), 1967 'l~ 
o ~ 

~n~lu1:;~1'YlYilJ1L~V\I submandibular bL~::: 

parotid glands "lJel\lflU n11~n~lfl~ \ldb"IJ1'l11 

~ llJ11 {1 LLV n'l~rhU1:; ~ 1'Yl biul~ LUUU"lJU\I"lJel \I 

sympathetic 'VI1el parasympathetic nerves 

'VI ~\I~lntfu'l~ii~fi'UYlU11 ihQ~~11 5 - Hydroxy

dopamine b,j1'V1~el~L ~el~tf@ll'Yl~ ~el\J1.h:; 1J1 m 
, ~ 

24 -48 ~1J. nelUnT)"s;r.J, Lijuttl.it)1Jttl~l[J1Jl"
u 

t-... 'Iii:>. 
~ 11'J n ~ el \I ~ ~'Yl11 ffUel L~ fl@l1 elU ~:; ~ 11J11 {lLLI'J n 

sympathetic nerve eleln~ln parasympathetic 

nerve 'l~ ~1l'Jiiid Garrett & Kemplay(4), 

1977 'l~~n~l sympathetic nerve ~1J1L~V\I 
submandibular gland luLLlJ1 LL~::: Garrett(6), 

1977 'l~~n~l submandibular bL~:: parotid 

glands lum::'ii1v~1v 
• 0 ...... .. 1 '" ...1

11iYlt1().,'J ffn~l ~Vn11n1:;@lUlJ1::~1'Yl'Yl, 
'lUL~V\I~ellJ~l~lVluG'hLL'VIli\l~l\J i L';U Tem

pleton(7), 1979 riln11'Yl~~el\llu'VIU (rat) t~v 
u 

m::G1U~bL'VI ~\lnl Ltt~"lJ1l \lb ~UU1:; ~l'YlluU1b 1 m~, 
b1vn11 secretory area "lJel\l'l"lJtfU'VItr\l1:::~1.mn 

(thoracic segment) ~ 1 - 3 Emmelin & 

Engstrom(8), 1960 'l.lril1ULL1J1 t~Vn1:;G1U~, 
sympathetic trunk ~1U Mathews(9), 1898 

1.lril1ULLlJ1u~::~,z"IJ LL~:; Garrett & Kem, 

play(4), 1977 1.lril1ULL1J1t~vm:;G1U~LL"lJU\I"lJel,l, 

sympathetic nerve ~1J1Liv,l submandibular 

gland t~vm,l 1:;'VI11,lrhnn'Yl~~el\l~1vii1~~el,l 
dl~tf,lLn@lfl11lJbtJ~VULLU~,llun11ri1 ,llU"lJ1l,l'iiellJ 

'VI 1 el n11 L tJ~VULL tJ ~,l ~n ~ ru.:: 111V1 U (i nterna) 
~ ~ 

structure) "lJel,l~el1J'\.h~l(J,zu i ~1V 

li~"llJ ~n~lt~vnl1Gi~Lm superior 

cervical sympathetic ganglion ~,lLUULL'VI~,l 
l'V1tY~d ,lLL"lJU,l postganglionic fibers lub~V,l 

http:lJel\l'l"lJtfU'VItr\l1:::~1.mn
mailto:Yl11ff'\.Hh~fl@l1elU
mailto:q]ellJ'\.hmvl~~lm::uu1.h::~l'Ylei@llu:JJWJ
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~tl~l~lt1tltln L'Ii'U Snell & Garrett(1O), 1958 

L.lflm~lmllJLtl~tI'ULLtl ~\l~Ln~~'U1u submandi

bular LL~:; major sublingual glands 1wlll'U 
~ 

'. 	 (rat) Wells LL~:;mu.:;(11), 1961 L.lflfi'!tl sub-

mandibular gland 1'U",'U 
~ 

(rat) LL~:; Garrett & 

Kemplay(4), 1977 L~fln'lfl''ULLm dJuJi'U 

Dibner LL~:;flm:;(12), 1977 "r~hnn 
, 

fln'lflLLiln~l\ltltlnLtlL~nt4tltl titl LL'(1'Ufi;):;~G1 

superior cervical ganglion tltln L'lllntru~Gl 
" " 

target organs titl .JtllJ'\.b~lU'tl\l"'lJ~ (parotid, 

submandibular LL~:; sublingual glands) 

111Jyf\llh'UG11 (iris) ~l'UL~[nn'Utltln'lJm:;~"''U
~ 

(rat) m[JL~, 3 1'U ~tl1Jli)n 4 itlfll~L.l'l-hiG11 

'(1il~tl\l LLthlll superior cervical ganglia 

.l1'UL~tl1nU~ target organs t1n~iltltlnLtllJl 
~ 

iI11;)',ltl11nl)"h 'lJ'Ulf1'lltl\ltllJtl1:;ffl'(1 (ganglia) 

L~n ~..lLL~:; ~lU1'UL'll' ~ ~tl1:; ff 1'(1 ''U tllJtl1:;« 1'(1 

(ganglionic neurons) ~fI'fl\lD\l 30% 

;)fltl1:;ff \l~''Un11if[JfI~ \lit fI m:;~fUL.l, ~ 

l11n11fln'lflD..l sympathetic nerves ~LtlL~U\l 
submandibular LL'fl:; major sublingual glands 

'u"'~ (mouse) tGlUl11n11~fI superior cervical 

ganglion .11'U'lJ11tltlmL'fl:;m1;)GlmllJLtl~[J'ULLtl~\l
~ 

~tl1 ;);):; LnGl~'UnU~lu1U~1U1.h:; ntlU'lltl \l.JtllJ 

u ..... 

1"~lHl~1fiml 
" 
H'",u 

~ 
(Swiss- Webster mice) LYiflLi:J[J 

mq 8 itlill~ ~l"''Il'mQ~V 23.44 n1lJ 1.h:;ntlu 

.l1Vn~lJ'(1il'fltl..l (experimental group) 10 ~1 

LL'fl:;n~lJLtl1t1ULfi[Ju (sham-operated group) 

1 0 ~1 UflVlff 'flU Vetanacol L'li'1 'ii~1"',r..l 

",Ulrrtl..l'lJtl..l",uyf\lfftl\ln~1J U~1l11 right supe
~ , 

riar cervical ganglionectomy t~tI'i dissecting 

microscope .l1t1inn11'lJtl..lU1'flt4tltl n"1l1J11;)\l 

LL ~:;fI m:;( 13), 2526 

"'~\l~h"Gl 3 L~tl'U LL'fl:; 2 1'U UGltll«~U 

Vetanacol LL~:;"lllLL"'~:;Ltl1 submandibular 

LL~:; major sublingual glands '(1H.llWnlt1 
" LL~:;'ll11'lltl\l'tl..l experimental LL~:; sham -oper

ated animals tltln 'llm::tr'U",'U'u experimental 
~ 

LL'fl:; sham-operated groups i:J~lW"n~1LQitl 
26.18 LL~:; 26.58 n1lJ G11lJth~u LL'Ii (fixed) 

~tllJ~l'fllU'U~ltll formalin 10% 'U~lLn~tl 
(normal saline) tldl\lUtltl 24 "111J. Li!tl\l;)ln~tllJ 

~l ~lt1yf\l"'lJGlt1m.hLtlfln~l'" ~ltJtJ[h..l .r..ltru 
~ 

.d Q I ~... ~ 

;)\l'U1LQ Yil:;G1tl1JU1 ~ltJil1'U'll11'lJtl \l'(1 \l experi

mental LL~:; sham - operated animals LtlGlGl 
~ 

~ltltln (dehydrated) t~tlL~1J.1U;)ln alcohol 

50% LL~:;L~lJml1JL'Ii'lJ'Ii''U~'UL~tltJ i ;)UD\l 100% 

LL~:;H dioxan L'Ii'lLtlU'(1'\.~~~l~tln~i1tltln;)ln
~ ~ 

" " 	 " .Jtl1J'\h~ltJ ",tr\l;)lml''U embedded ~tl1J'\.b~l[J

'u paraffin rhdJu paraffin blocks ~l 

paraffin blocks yf\l"'lJGlLtl~~l11 serial sections 

"''Ul 6 J.lm. tGltl11\l section U'U slide LL~U~:; 
" 

5 i'U 

~mJ1litl1JH sections ~L.lyf\l"'1JGl sections 

'lltl\l submandibular gland iftl1J.l1tJH toluidine 

blue tGltJin'lltl..l Lillie, 1929 (Humason(14), 

1972) 61U sections 'lJtl..l major sublingual 

gland litllJl~tI alcian blue method 'lJtl..l Luna, 

1968 (Humason(15), 1972) L"'G1~L;)l:;;)..lti'tl1J, 
" " " .l1tJH 2 "1IiiGlUL Yi11::11r1tlUn11l111fUfl1..lUfI m:; 

~ftJL~l11 n11 fl n 'lfliiiti' tl1JrltlULL ~1 YiUl11ii 
~ 

'lJtl..l Lillie ffl1Jl1tlLLtln granular ducts 'lJtl..l 

~tl1J~l~l[Jtltln;)ln acini Lb~:; striated ducts 

http:VUl.-a.f1
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'~mh,rff91L~U LLfl::Lrtthl~lnlu major sublingual 

gland .... Ul1ij duct ';lU1UUtltlLLfl::~lU1Jln 

tb::ntlU~1t1 acini LL~L"jl~tl.Jm"jLLtin acini 

DDn~ln stroma mh.JL~WD91 .r.JJuL11~.JL~Dn 

UD1J~1t1ii alcian blue 

'Il'u~luth::nD'U'lJD.J submandibular LLfl:: 

major sublingual glands yf.Jlu experimental 

LLfl:: sham-operated animals li1[Jm1H:n~D.J 

~flm"jffUnli.J'lJ[Jl[J 400 Lyh 191ml'u~lu1ulu, 
1 ~U1[J~u~~.Jli eyepiece square grid 'lJU1" 

1 0 x 1 0 LUU';1nl~U91 

lu submandibular gland 'Il'u'1n i section 

~ 50 .r1[J eyepiece square grid 1"ml'u'111 1 
~91';"'lJD.JJJU~~1.Jnu intercalated ducts, gran, 

ufar ducts, striated ducts, stroma LLfl:: acini 

~1ulu major sublingual gland UU'1 n i sec

tion ~ 35 li1[Jn~D.J ~tllmm LLfl::n[;jLntu..n 

L~[J1nu LrtD.J~ln~D1J~lfl1[Jdij ducts flDU,Jl.J 

UD[J~.JUU~1utl1::nDuLYl[J.J 3 mh.Jlu 1 ~U1[J 

~U~ tiD acini, stroma LLfl:: ducts Lrimi1fll 

~UU'~~ln'1n i section 'lJD.JLL~fl::~D1J1Jl111JnU 
~:: tliLUUfll';1 LL 't1U'lJD .JLL~ 1'1:: ~hu tl,1:: n D U'lJD.J 

~ " 
flD1J'Illfll[JUU i 

Superior cervical ganglion LUULL~~.J 

1~qJ~1~ postganglionic fibers 'lJD.J sympathe

tic system 'tlL~[J.J submandibular gland, 

major sublingual gland LLfl::~D1J~lfl1[J~U i 
lwriD.Jtlln "j11Jyf.J~ flD"L~D"LL fl::n~l1JLdm1[JU 

(Muller muscles) 'lJD.JLtl~DMnuu u::JULriD 

.;" Lmtl1Jtl1:: ~n't1d 't11.JlilU'lJ11 D D n m1 Ltl~[JU
LLtl fl.Jtl1::nnLL1 n~LV;u'liL~,"i91li1[Jm Ltl ~1 tiD 

C.U. Dent. J 

~Ulu experimental group ij~U.J~1,Jl.J'lJ11~n
" 

(ptosis) 
" 

1l1[J~~.Jm1';91 superior cervical ganglion 

,'Yl1.J~lU'lJ11DD n L'L ~1tl"j 1 n !Ill su bmandibular 

LLfl:: major sublingual saliva.ry glands ij 
" '" '" "" 1'1 n 1!t tu.::" .JU 

1. nTILtl~[JULLtlfl.JL~[J1n'I.J'IJUl~LLfl:::~l~un 
'lJD.J~D1J~lfl1[J (Volume and weight of the 

glands) ',)11[J.J1UHLL~11um1~1J\o~"DU~ 1 

(U1flUD[J L1"11U11~.J LL1'I::f1tu.::(13), 2526) 

2. in1!ttu.::1l1[Jlu,r1 i hJ~LV;u~lnn~D.J 
~flm1ffuLLuuliLLa.J .... Ul1, 

Submandibular gland 'lJD.J~lJ 

(mouse) LUU compound tubulo-adnar gland 

tl1::nDuli1[J parenchyma LLfl:: stroma 

Parenchyma tl1::nDU~1[J 

1. Acini ~.J~D1JdDUli1[J myoepithe

liar cells (yf.J~1J91~"D~1u terminal secretory 

unit) 

2. Intercalated ducts LLfl:: myoepi

thelial cells 

3. Granular ducts 

4. Striated ducts 

5. Excretory ducts 

Stroma LuuLdm~mri[J1~U (connective 
, 

tissue) r1"jD,nULLfl:::LLmnD~::~11.J parenchyma 

yf.J~1J" "j11Jyf.J~1U~dJU capsule ~.JV:D~1J~D1J, 
1~LUU1tJ11.J 1l1[JluLdDL~D""U~ flD"L ~D91 ~flD" 

" 
~1 L ~~D.J LLfl::tl1::al't1~1J1L~[J.J~D1J~ lfll[Jd~1[J 

m1 Ltl~[JULLtl fl.J~lU1U'lJD .J~1utl1::nD U 

yf.J~1J,,1u submandibular gland LrtD.JIllnm1 

.r91 superior cervical ganglion lilU'lJ11DD11 

'~LLH91.J'flu Table 1 

http:saliva.ry
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~m!l-ru:;"lJ€hl major sublingual gland 

1uv.u (mouse) fl~lrJflU"lJtl;) submandibular 
u 

gland u'1iiiml1Jll'lln'1il;)flUU1;)fttl ~lU1Jln 
'

l.b-:;ntlU~lrJ acini 'hl'¥lu granular ducts ~lU 

intercalated ducts ll1.'1:; striated ducts '¥lU 

UtlrJnl1 ~;)Ju ducts ~'¥lu1u major sublingual 

gland ~;)ii~lU1UUtlrJnl11u submandibular 

gland nT·HU~rJUllU1.'1;)~lU1U"lJtl;)~lU1.h:;ntlu 
~ ~ 

"lJtl ;)'1itl mh 1.'1lrJU1llrJv. ~;)1]1 n nn~~ superior 

cervical ganglion 'Yll;)~lU"lJlltltlni.~11rJ;)lUH 

1u Table 2 

Table 1 Effect of right superior cervical ganglionectomy on intralobular components of 

right submandibular gland. 

Treatment 

No_ 
of 

mice 

Acini 
(pt. -cts.) 

*Stroma 
(pt. -cts.) 

Intercalated 
duct 

(pt. - cts.) 

Granular 
duct 

(pt.-cts.) 

Striated 
duct 

(pt. - cts.) 

Sham -operation 10 
181.26 

± 

63.60 

40.64 

± 

12.84 

3.56 

± 

2.15 

49.26 

± 

17.99 

5.12 

± 

4.50 

Ganglionectomy 10 

141.18 

± 

23.25 

_ 27.57 
± 

5.00 

4.44 
± 

1.49 

62.00 
± 

21.17 

4.50 

± 

3.17 

pt.-cts. = point-counts per unit area of the eye-piece square gri,d . 

* LiJ~.h~iiu!Jftlf1t)!Y1l~~Mi 

~H'Ifll'j't1~HH)-l"ln Table 1 

mrJv\~;)1]lnm1c-Jl~~btll superior cervical 

ganglion ~lU"lJlltltlm{jUbl1.'1l 3 b~tlU bb1.'1:; 

2 1U lrlmU1£JUbiirJu~lUU1:;ntlU"lJtl;) paren

chyma l<i1rJ<i11l1nn~tl;)ll1.'1'Y111ffUlh~;)"lJrJlrJ 400u , 

b'Yll1u~lU1u~U~~l 'Yhflm:;v.l1;) experimental 

animals flU sham - operated animals '¥lUll 

~luu1:;ntlumrJ1u'1itlmf;) 5 "1lil,'ll"lJtl;) subman

dibular gland 1u experimental animals iJ 

m1bU~rJUUU1.'1;)U11Jl ru ~lu~ii~lU1UUtlrJnl1 
"lJtl;) sham- operated animals i.~un acini 

, 
flU striated ducts ll1.'1:;-nii~lU1UUtlrJ1.'1;)tlcll;) 

bV;Ul~WJi~ ll1.'1:; iiUl'Jt'hflt!j'Yll;)~ ~~~tl st roma 

(P < 0.03) u'1i~lUU1:;ntlU~iJ~lU1Ul~1J1Jln~U 
1u experimental animals fttl granular ducts 

nu intercalated ducts (lU1£JUl-nl'JU Fig. I nu 

Fig. 2) 

http:Yhflm:;v.l1
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Fig. 1 	 Photomicrograph of section of mouse submandibular gland, showing 
striated ducts (S), transitional zone where striated duct becomes granular 
duct (T), proliferation of the granular ducts (G) and the decreasing in 
number of acini (A) after right superior cervical ganglionectomy for months.' 
Compare with the section of the sham-operated animal in Fig. 2.' Toluidine 
blue stain, 6 !-1m section, x 100. 

Fig. 2 	 Photomicrograph of section of sham-operated mouse submandibular gland, 
striated duct (S), transitional zone where striated duct becomes granular 
duct (T), granular ducts (G), intercalated duct (I), and acini (A). Toluidine 
blue stain, 6 !-1m section, x 100. 

.
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Table 2 	 Effect of right superior cervical ganglionectomy on intralobular components of 

right major sublingual gland. 

'. 

Treatment 

Sham operation 

Ganglionectomy 

No. 
of 

mice 

9* 

10 

Acini 
(pt. - ctS.) 

73.99 
± 

0.02 

73.64 
± 

2.82 

Stroma 
(pt. - ctS.) 

Ducts 
(pt. - cts.) 

42.04 
± 

5.93 

5.27 
± 

2.77 

42.24 
± 

2.25 

4.66 
± 

1.33 

pt.-cts . = point-counts per unit area of the eye· piece square grid. 

* bcttl J'inniim1i'l~YHn~'YllJb'YlflUmJl Jlh:: nwn,lV; sections ~1~11l~llJ11 !l~lu.h~ ~n';tl J1~~Jb '>0\ ~tli~r'i'Yl~ fltl JbY1~J 
9 tiiltlcilJ 

fHlfll'jYl~HHl-.l;nf) Table 2 	 ml:lJbbo/ln~l,j"llB,j~B,jn ~3Jl~b~wn~ (b1.J1[JlJbY\UlJ 

Fig.3 rllJ Fig. 4) ~Blu major sublingual
biifl,j\lln 	major sublingual gland iJ 

gland "llflJ experimental animals 1~[J~d iducts umJ bijfl~fl,j~~d[Jn~fl,j\lG'lm1f1urh~,j
u 	 \ 

l1.Jb'i~ubdmtm~[Jd'l4"'u (connective tissue) ~ 
"IW1[J 400 	bY111u 1 'ViUd[J~U~"llflJ eye-piece 

~BmBlJ acini bbG'l~ ducts 'ViU14h~UBUH'n~b\lU square grid 'YfU ducts 1~mnum11~,jb1[Jn 

ducts J,j'Vi:lJ~~Y1lJl~u 1 'ViUd[J~U~ eJul~url ~mH~~"llBJ tubulo-acinar cells ~.J 
intercalated duct bbG'l~ striated duct bbY1'U,~d[J biJU~dU"llBJ term inal secretory units "llB,j 

.. 
fly,h "ducts" bY1[J,jfllb~[Jd bY111~'il~U'U,~du submandibular gland 11.1, experimental ani

th~nfll.J"llflJ major sublingual gland ~~nUlJ mals 1.J11n:!]11111[Jlu cytoplasm "llllWJfG'l~ij 

~,jth~nfllJ~d[J 3 "l!il,~brilJU~fl acini, stroma, vacuole ~lUdU:lJl mbG'l~:lJ"llU l~1'ViqJnll~Y1lJ1u 

bbG'l~ ducts sham - operated animals BUl Jb~Wlr~ ~dU 

major sublingual glands "llB,jio/llJ,j~fl.Jn~:lJ
\\llne..lG'ln11Y1~G'lfl,jlU~1111J~ 2 Y1lJ':h~dU 

th~nfllJ~l,j i "llfl,j major sublingual gland 

brim1.J1[JlJbY\m_lJ~w:il.J experimental UG'l~ sham

operated animals bb~db~Ull J,j acini, stroma 

bbG'l~ ducts "llB.J'ViuJJ~flJn~:lJij~lln~b~[JJnU:lJln 1Un11Y1~G'lB,jf1~.Jd submandibular glandu \ 

"llB,j'Vi~ (mouse) :lJ~m~ rn~~d i l1.Jb'Vi]JBurllJ 

http:1Un11Y1~G'lB,jf1~.Jd


86 
1. llUfi. ilKl"l. 
c.u. Dent. J 

Fig. 3 	 Photomicrograph of section of mouse major sublingual gland showing 
striated ducts (S), acini (A), and the thickening of connective tissue between 
acini that could observe distinctly after right superior cervical ganglioncetomy 
for 3 months. Compare with the section of the sham - operated animal in 
Fig. 4. Alcian blue stain, 6 I-lm section, x 100. 

." 


Fig.4 	 Photomicrograph of section of sham-operated mouse major sublingual 
gland, striated ducts (S), intercalated ducts (I) and acini (A). Alcian blue 
stain, 6 I-lm section, x 100. 
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rin & Sreebny(16), 1965, Brocco & Tama

87 

rin(17), 1979 ~\ly'h'l-"'VI~ (rat) LL~:: Gresik(1B), 

1980 ~\lL~flm~lL~[nnUfl11 L~1 qj1JtI\I~mJd1u'
'VI~ (rat) LL~:::'VI~ (mouse) 'VI~\I"~t1" n~11~t1 

submandibular gland "lltl\l'VIU 
y 

(mouse) LiJU 

compound tubulo - acinar organ ~ \I paren

chyma lh::ntlU~1[) acini, intercalated duct, 

granular duct, striated duct LL~::: excretory 

duct 

ff1u~m~m:::i1 i LtJ"lltl\l major sublingual 

gland "lltl\l'VIU 
y 

(mouse),xu Lyh~mll.::en~[)L~
y 

~[)l[)l3JfiU"11LtlnHl1if\lLaJL"[Jlh1n~rh~1"fln~1 

L~t1\1dL~[J ~um;
y 

1 11[J ~t1 Snell & Garrett(lO), 

1958 L~11[J\l1UL~[)1nU~mHll.:::"lltl\l major sub-

lingual salivary gland "lltl \I'VI~ (rat) ~ \I~ ~ 
d ~ ~ ~ 

~lnfl11fln~1'lJtI\lL"lllm \In U~~fl11'Yl"~t1 \1m \lU 

~t1 dJU tubulo-acinar organ LL~::: duct sys

tem "~1[J"~\lnu1u submandibular gland 

LL~n~l\lnUm\l~LaJij granular duct 1u major 

sublingual gland 1ltl\l'VI~ (mouse) utln~lnd 
intercalated duct LL~:: striated ~uct 'lJtI\l3!u 

!l\liUfi'":h~~u1u submandibular gland 1u'VIu 
y 

(rat) LL~::1u'VI~ (mouse) ~\lLUUH~1'Yl.,~t1\1 
n~3JL~[J1 nULL~::Lii'l-atUfl11 fln~l"~\ld~1[J 

o'll1'Yl.,~t1\11"[Jfl11~" superior cervical 

ganglion 1u'VIu 
y 

(mouse) t1t1n LUUfl11'YlYl~t1\1 

~!l\llaJL,,[)ijlmYil3J1rltlUU'l[) t1HL~t1 \I~lnl1'VIU 
• 

u 

(mouse) ij"llU1YlL~n3J1nLaJH:::mn1Ufl11Yil~.h.r., 

ff1U3J1n 3!nYilfl11'Yl"fltl\11UH~1~ij"llU1"1~nl1d 
L~LLrl 'VI~ (rat) (10,11) LLfl:::LL3J1(4) LUU.rU 

Snell & Garrett(lO), 1958 ~Ul1'VItr\l 

duct, granular duct LLfl::: intercalated duct 

"ll,t1.,'j su bmandibular gland 1UvlmJ~lU"l.I11 

(operated gland) LaJijfl11LtJ~[JULLtJ~\I if\l"\lij 

~n~m::: L-rluL~[J1nunU1ltl \11Uvltl3J~lU'll'l[J (con

~Ol gland\ 't')ntJ1:::fl11 nnLtJ~[)ULLtJ~\I~~U 
,,€I 1 U cytoplasm "lltl\l tubulo - acinar cells 

, ~ 

.1" ~ '" .1 •u11n!J3J vacuoles L ~3J3J1n"llU ~lnu11n!Jm1 U4 .. 
l.a ~ A I • d 

L'll"UUL"lllHUU~!lU11 sympathetIc nerve 3J 

B'Yli~~9itl tubulo-acinar cells 1aJ'Y1l\l~1\1n 
, , ~ 

~ dd A 4 ~ 

'Yl1\ltltl3J LLfl::fl11'Yl1l vacuoles L~1:rlJU~U cyto

plasm L~t1\1~ln':h vacuoles t1HLUU cytoplas

micincIusion £lci1 \I'VI~\I~ .,'jtJ11n!J3J1 nll't1[J"ul 

1::[J:::L 1 fll 1mYil \l1U1Ufl11~~~Jlfl1[)"lltl\l termi

nal secretory unit ~1n.11[J\l1U"lltl\l Snell & 

Garrett m \lnU~fl"l.ItI\lfl11'Yl.,~t1\1~ \ld LL9i1iifl11 
, 

LtJ1[)ULfi[J uLL~n~l \I nUL ~nll' t1[J ~t1 LL 'Ylufi;):: 

LtJ1[JULfi[Ju9itl3JJ 1 ~1[J~lu'll'1[)nU~lU"l.I11 L11 

ntruLtJ1[)ULfi[JunU1:::'VIiH9imJJ1~1[J"lltl\l ex

perimental animals nUvltl3JJlfl1[J"lltl\l sham

operated animals LL~::~"U4::en~[JL~~UUtln
y 

L'VIUtlLtJ~ln Snell & Garrett ~t1ijfl11LtJ~[JU-
LLtJ~\ltJ13J1 U41ltl\lff1utJ1:::ntlU"lltl\l parenchyma 

LLfl:: stroma 1"[J1u experimental animals 

ff1utJ1::ntlU~ij~lU1Ufl"fl\l1~LLrl acini nu 

striated duct LL~:::~fl.,ll't1[J~\ltlci1\lL~uL9iU,r., 
LL~::: ijU[) thYi'qjm \lH ti~ Lritl LtJ1 [J ULfi[)u nuL:u. 

sham-operated animals LL~1~€1 stroma (P < 
" ~".1 .. ... "',0.03) LL~H1Uu1::ntlU'Y1L~3J3J1n1lU~U experi

mental animals ~t1 granular ducts LL~:: 

intercalated ducts ;)lm1[)\l1U~fl1ufl11ii~3JYi 
.. (13)' . to

9ltlU'Yl 1 ~U11 submandIbular gland "lU 

J: ~1~o4cr9~ 04 7591 
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'lJ11 (operated gland) 5j'lJtl.1~m~::tb'VItl'm.J1n 

n119it:UJ"1tl.L~£J1ntl.Ltl. sham -operated animals 

~,]tl ii U1[J1.,11 'lJtl.1~'lJ tl,] 9itl2J~ l ~1 £J ~ L~ ll~tl. 
Liim1nnTH1i~ltl.1tl.'lJtl,] granular ducts Lrltl 

"'~L"'[I~ltl.1\l.'lJtl,] acini ~~~~tl£J~,]ltl (~Table I) 

~H:r;l1nm1~~ postganglionic sympathetic 

fibers ~lllLi[l,] acini ~lL~ acini ~tl'tlLL~l 
~~~ltl.1tl.~,] LUtl.R1L 'VI 91L~~~91~ l ~l£Jl~LVi[J,]Vitl, 
.t,]t!tl. granular ducts (LIJ!~~~1.I~tl'']''1Jtl,]~tl. 
R111TItlR11']~l~l[Jl.,) ~']L~ll~ltl.1tl.~tl.t~[JL -;)1 ty 

lll-;)ln striated duct cells (Jacoby & Leeson(19), 

1959, Leeson & Jacoby(20), 1959 LL~:; 

Gresik(18), 1980) L~tl~~91~l~l[J'Yl~LL'Yltl. acinar 

cells ~~tlltl LL~:: striated duct ~~~ltl.1tl.~,] 
L titl']-;)l n11u1 ']LIJ! ~~Ltl~£Jtl.LLtl~,]ltl L Utl. granular 

ducts 
, 

ftlvri'u stroma ;;~fltt£)tJ~..] tJl';)i~ilH;;l~.. 
l"11Lritl~ltl.1tl. granular ducts tlnR11 ,]~tl.ll1

u 

11ln Ldtl~Ltl..Jtlll5j~l n~ n']LLJj11'lltl.l~"1Jtl ,]~tlll 
~l~l£J-;):; t91~tl.i1l~VimVi£J,]nU~ltl.1tl. ducts ~ 
'Yl1~lmtl.~ ~,]nlL~ duct tlvntl.mll,]Lil[l~Lff£J~

u 

LL~::hILLrl,]~tlV"1Jtl'] stroma .,,]t!tl.~']ViU11 stroma 
u 

~tl'ul.rl.tl. experimental animals 5j~ltl.1tl.Utl£J 
~']llln flm::Wl~[JVitl-;)::R1tl~ ~l"L"litl.L~£J1nUu , 

Snell LL~:: Garrett(lO), 1958 fltl sympathetic 

nerve 5jfl'YliiVi~.Jtl tubulo-acinar cells LVi£J'] 

U1,]ft1tl. 

Wells LL~::flm::(ll), 1961 11[J']1tl.11 

11l£J'VI«']m1nl superior cervical ganglionec

tomy 'Yll']~1tl.'ll11Ltl.'VItl. (rat) LUtl.L1~1 8 1tl. 
u 

submandibular gland "1tl.'ll11Ltl. experimental 

animals s.i'lJtl.l~L~nn119itlll~l~·l[J"1tl.L~[J1ntl.nU 
Ltl. sham-operated animals ~']Vitl-;)::L~L'VI91~~, 

C.U. Dent. J 

l~11 m1 ~ fltlllL ~n ~,] Lti tl ']-;)In L tl."li1'] L 1 ~1~ 
tubulo-acinar cells 'lJ1~tl1::Rl'YlltlLi£J']LUtl. 
~~L~ acini U1,]ft1tl.~tlltl LL~::"li1,]~ff,]l~5jm1 
R1H granular ducts ~tl.lll"'~L"'£J ~,]yhLi 
~mJ5j"1Jtl.l~L~n ~,] ltl,rTI::£J::'VI~'] 

Garrett & Kemplay(4), 1977 t~~lm1 

'Yl~~tl,]1tl.LLll1ViU11 'VI~']-;)lnm1~l superior 

cervical ganglionectomy LL~l 2 1tl. adrenergic 

nerve 1l1£JLtl. submandibular gland ~']L ~tl. 
L Utl. 1..11:: m[J ff Lii£J1 L'VI ~tl'] Lritl ft tl']~ ~1[J n ~ tl,]

u 

~~m1H~".\t~L1tl']LLR'] (L911£Jll section "1£J1~ 

FIF technique) 'Yltl~LUtl. beaded fibers 1tlU i 
acini LL~:; ducts -;)::L~1I'V11[1ltlLi1tl.ft1tl.l.11n LL~:: 
lItl,]t,ji.~tl.L«tl.tl1::R1'YlL~£J'VI~,]m1~·h~~ 7 «tl~l~ 

~ ']L'lJllMtl.fftl.m1t1tl.ViUfl~ ,]~t~£Jl'h m1flm~1 
~1£Jn~tl,]-;)~m1H~fl L~flmtltl.~l£J LL9iL"1J1l~l~, 

ill AI ~A:' I 

11[J']1tl.tl,]~ ~m::'YlUm::L 'Yltltl. 'Yl Ln~"1Jtl.LLn paren
~ , 

chyma LL~:: stroma 'lltl']~tllltb~l£JL\itl']-;)ln 

m1"lJl~tl1:: R1'YlllHi[J'] tlV Hhi1 91111 L Utl. n n 

Utl.fftl.115j sympathetic nerve ltlLi£J'] sub

mandibular gland -;)1,] 

ft1tl. major sublingual gland L5jtl 

Ltl1£JUL;;£JU1::'VI11,]Ltl. experimental animals 

LL~:: sham-operated animals LL~lt~5jnn 

Ltl~[Jtl.LLtl~,]tlrl1,]-n~L-;)tl. (~,]Ltl. Table 2) ~']LiJU 
m1Rtl'uRtl.tl.11£J,]1·tl.'lJtl,] Snell & Garrett(lO),, 
1958 ~~lLtl.'VItl. (rat) LLfl5ji']'VI~']~flm::~~[J

u u 

«']Ln91L~tl.l~fltl Ldm~m~£J1~tl. (connective 

tissue) ~~tl1l1tlU acini LL~:: ducts 'Yli~ltl.1tl. 
~tl. ~ ,]tl11n!jm1 rii.~L1lt~R lllTI tl'VI1f1l111tliiul[J 

t~ ft1tl. m1~l~ 5jm1 L1..1 ~[Jtl.LLtl ~']L ii~~tl.nu 

parenchyma 'lltl,]~tlll~l~l[J~ tlHnt<l11l.,11 

Ltitl']-;)ln major sublingual gland 5j sym

.

• 

http:11[J']1tl.tl
http:s.i'lJtl.l~L~nn119itlll~l~�l[J"1tl.L~[J1ntl.nU
http:11[J']1tl.11
http:tl'ul.rl.tl
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pathetic nerve lI1L~[J\lUe.J[J (tn~ue.J[J Ld"15l.J11"il\l 

Yhn11flm~mi1[J FIF technique ~ Oslo Uni

"-
versity, Norway 1974 LL~11l1.lMhJ~) ~\ltfu 

o 0 ~ 

.. .1 .... .. 'II , ..
L3Je.J~91LL"lIU\llJ1::ftl'Yl °YUJ1L ~[J\I"il \I L3J3Jn11 m::'Y11J 

m::LYie.Ju~mmy'h \llU'lJe.J\I~e.J3JLL~U1::rm1" 

1. m[J~ ~\lm1~·h~91Lm superior cervical 

ganglion "lIe.J\I~,* (mouse) .llU"lI11e.Je.JmiJUL1~1 

3 Lile.JU LL~:: 2 1'u Yh1~ff1uu1::ne.Ju111[J1u 

submandibular gland 1u experimental ani

mals )j~1u1UUmJn11"l1e.J\l1u sham-operated 

animals fle.J acini nu striated ducts LL ~::~ 
&oil, 0 '" I A Q,; Co oa; AA A
3J"il1 U1UU e.J[J ~ \le.J[JH 3JU [J ft 1 f'1tY'Y11 \I ft tl fl fl e.J 

stroma (P<0.03) LL~ff1Ut.h::ne.Ju~)j;hu1u 
L~3J3Jln~1u experimental animals ~e.J granu

lar ducts LLt'l:: intercalated ducts 

2. Tubulo-acinar cells "lIe.J\I submandi

bular gland 'IJe.J\I~U (mouse) 1.ltu sympathe
u 

~ ~ 

tic nerve 3J1Lf\[J\lLYl[J\lUHff1UL~11dltilLf\[J\I 

ff\l~3J9I Lrie.J~m.h::ftl'Yle.Je.Jn acini m1"il::~e.J 
~ 0 

L~11::\l,::UU acini ff1ufh~~' e.JLLt'l:: 
~ 

ducts ~1,J i m1~mf\U,J"1[J pa~asympathetic 
nerve LL ft" ,J11 ~ t'l n11 'Yl" t'l e.J,Jit ft,xu ftU u n 11, 
'Yl" t'le.J \I'lJe.J\I Snell & Garrett (21), 1957 LL t'l.:: 

Snell(22), 1960 ~mll1111.l)j cholinergic (para

sympathetic) nerve hh~[J,J acini 'IJe.J,J sub

mandibular gland Ul,Jff1U Lbt'l::Liie.J~91 para

sympathetic nerve e.Je.Jnhlh::)jn11111t'l1[J'1Jt)\I 

acini LLt'l:: ducts .l1[J 

3. )j sympathetic nerve lUL~[J,J major 

sublingual salivary gland ue.J[J3Jln Liii'l41"bm 

" 

U1 ::ftl'Yld e.Je.J n ~\l11l)j~ t'lL U~[JUbbU ~\I'lJe.J \I~e.J 3J 

3Jlmtn 

4. 111n11'Yl"t'le.J\lfl~ \ldL~e.J"m13JbU~[JU-
u 

LL U t'l \I ~1U1Uff 1UU1:: n e.J U'lJe.J \I in t ralo bular 

components "lIe.J\I submandibular LL~:: major 

sublingual glands 1u~u (mouse) 1l1[J~~\ln11
u 

111 right superior cervical ganglionectomy 

LiJULd~l 3 Lile.JU LLt'l:: 2 1'u it'udJUn11flm~1 

fl~ \lLL1n~ \ItT\l11lLfl[J)j1m1,,-n1 n11'Yl91 t'le.J\lL 'liud 

3Jlr1e.JU 

Q,; A '" 4 I 

1. Lllff"15m l.J11~ LLff \1ft ,JLLm e.J9Ifl'Y11U 

~e11U1[Jn11e.J,J~n11Llli"15m13J ~l.lL~m~e.Ji~r'.i 
u 

~ 

'Yl"t'le.J,JY1,J~3J9I 

2. ~'ff.1Wir[J ~11~ut'l6 1l1fll"1511ff1
u 

m13Jfle.J3J<W1Lfle.J1 ;)"'1~,Jmru3J~11'Yl[Jl~[J ~ , 
1'"~m13Jmm linU1 m,]e.J3Jt'lff,J~3J9I, u 

A 4A .... ~ ~ 

1"151ff111'Yl[J1 flm::'YlUflLL~'Yl[Jfflftm ~"'lt'l,Jm m 

3J~11'Yl[Jl~[J l"b~m~e.J[Jlftt'lU Vetanacol ~l.l 
1-rtUn11~1~"ifl1'Yl"~e.J\lfl~ ,Jd 

4. 1ff. 'Yl~. 1 wf"15 ii111H~1 1l1fll"151 

1,Jffl'Yl[Jl flm::Y1UflLL~'Yl[Jfflftfl1 "il..,lt'l,Jmru, 

3J~11'Yl[Jl~[J LL~:: U.'Yl~. "1513J~1 bf1[Juih:: ~ 
1,n~ml3JL ~e.J b~e.J1 Ufil1e)'" LL~:: ~1 ,J1Uft1~1U .. ~ . u 

n1191~3J~ 

,J1Ul~[J1m ,Jn11dl"1um13J'li1[Jb~ ~e.J"lU 
n11 b~U"ill n'Ylue.J9I~uU n111 ~[J \lUU1:: 3..11 mLL~U~U" , 
tJ 2521 - 2522 flm::~~[J'lJe.J'lJe.Ju~1::flmH m u , 

o ~ 
.... a
'YlU9I1[J 

http:m13Jfle.J3J<W1Lfle.J1
http:3Jlr1e.JU
http:Lrie.J~m.h::ftl'Yle.Je.Jn
http:llU"lI11e.Je
http:Yt.fl.-t'l.fl
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Abstract 

Right superior cervical ganglionectomy for three months caused the 
decreasing in number of the acini in mouse submandibular salivary glands 
due to lacking of the sympathetic innervation. In the meantime, a large 
number of granular ducts proliferated in order to compensate the secretory 
function of the degenerated acini. The rapid increasing in number of the 
granular ducts invaded and narrowed the interstitial connective tissue and 
finally brought about a marked decreasing in number of the stroma. (P < 0.03). 

No obvious differences in mouse major sublingual glands were 
detected in neither the structure nor the number of their components present 
in the sympathectomized glands as compared with the glands of the sham
operated animals. 
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1.'I'1U01. tJ~ mer uuu~ m Yltl.-iki. I<lct'I<lrl 

lJ'Yll 'Y1 fJl n1 j 

Original Article 

.., , 
tJflflYlU6 

1.1fil111lLIlJJ;l'l'lL'lH,t\1u~m.h:nYl1.1'lJl n111 n1"h~ LLOl:\~m.h::,nYl'YhJlL~U~~E1lJJ lOllU1.1'lJl n111 n1~l~ 110l:: 

.JEllJJlOllU1~~u5u1mu'lJEI~'I'\u\l!l~~tl nolO1,'llJ1..h:: J;l'l'Yl'll¥h1U L'llil11tlOl :nlJYllLYl~ n ?ilU'lJllElil n ?ilumiil~\)Olm1f1~ NOl1..hlnn -- .\1 'lI ~ , , ~ 

.JillJJlrllU 1"'lJl n111 n1 ~l ~JJ'I'\u1 Un~lJ'YlO1OlEl JLLOl:: n~lJLU1U1.JlriUU (n~lJOl: 0)0 oll) U1l nnNOlilfjlJL~Ul nu f\~ 
'\I 'I 'I ~ :.J 

YlUUlJJ;l'l'lL'llrl~iimllJilJ~uinuJ~~lJU1:: ~l'Yl1?i'lJl n 111 m ~lJUOl:U~UU1::nn 0< .<;ll LIOl:iimllJilJ~u i nUL~ul.h:: ~l'YlLYiu~ 
ilth~L~Ul 0) <;ll 

oIfllJJ 1 OllU1.,~u5u1 '1'\ ni1U'I'\U n~lJ'YlO1OlEl ~ YlULLlJJ;l'l'lL'll ,,~iimllJilJ~u i nuJJtJlJ1..h:: ~l'Yl1.,'lJl m 11 n1 ~l JUOl::l~U 
.., 'lI 'I 1 

l.h:J;l'l'Yl ct' ill iimllJilJ~uinu~lJU1:J;l'l'YlLYiUJmhJL~Ul I<l oll iimllJilJ~uinUl~UU1::J;l'l'YlEltilJL~Ul 0) oll 1~YlUlllJ~l'll'llrl~ 

iimllJilJ~uiLOlunuJ~,'llJl.h:: ~l'Yl1"'lJln111m~lJuOl::l~UU1:~l'Yl l!J ill a:lu1u'I'\un~lJLU1uUlYiuu YlULLlJ~l'lI'llOl~~iimllJ 
~ ~ , 

ilJ~uinuJ~~lJl.h::J;l'l'Yl1"'lJlnn1m~l~u"::l~mh::J;l'l'Yl l!J oll ilJ~uinUl~UU1::J;l'l'YllYiU~ilth~I~Ul er oll LLOl::hiiimllJ 

ilJ~uf'!lUnuJ~~lJU1::J;l"'YlUrl::'~UU1::~''Yl er ill 

. 
tJfll,ll 

Ehrlich liluer"tiuUlJf(""l'l!~~lilum.mJn ldEJ ",~, 'O)~ww nl~l'l!~~d~ltJn~El.J'il~mJ~ii"tiu".hmtJ1u co '\J 1 • 

1'1!1~ll"ti~f(o'jjlJ (cyloplasm) iillmuu~& (granules) l~lJhhi\lJ~'ilulJEl.Jhh~uih"~tJf( (nucleus) lntJb 
" llmUU~"tiuiif(lJlll"tim1U (heparin) rEltJ~:: rno ~f(~liiu (histamine) reltJ~:: '0)0 uEln'illnd1ulllJf(""l'l!~~

" 
'lJEl.JVI\tllJ'Y1 (rat) ll~::VI~l;rl~ (mouse) u.J"tiuii·il1J1'Y1UU (serotonin) 5n~ltJ ll~1ulJ~lYrJ<iib1'Y1uu"tiu1u 

ln1~l~El<il (blood platelets){" ) 

lilu~mlu nUG)ll~l"h~lU~1 nLl1JtHll 'I! ~~tJ 'Jl n~El~.Jl1 tJ1 uldmriEl1j~~ El (connect ive tissue) 

'lJEl.JEllin::~I.J ') rrl'h.JnltJ ll~JltJ.J1Ul ~tJl nu nl'J"tiUlllJf(""l'l!~tfluldmdEl'lJEl.J'J::UUtJ'J::f(I'Y1U.Jiih;lJl nun 

l"liU "tiUlllJf(""l'l!~tflu~lJtJ'J::~1'Y11u1~~lJ (ganglion nodosum) 'lJEl.JtJ'J::f(I'Y1~lJEl.J~~ (vagus nerve) '0)0 
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LLfl:: ~1J1.l1::ffl'Yl'B1JYllLTi~ n'lJ'\.l,l~1'VI qj(lol) LLfl:: Stach("') 11V.:Jl'\.l,'hriEl~hLdmrlEl1~1nLL 11J1LL~U'\.l,ff'fl~ 


(musculo-cutaneous tissue spread) LLfl::rJEl1J"lV~L1J'Y11~'\.l,U~ (methylene blue) 1.l11n£)LL1JffYlL'J)'fl~~u1nm 


1ElU <J til'\.l, 1.lfllV'lJEl.:J1.l1::ffl'Yl~1J1L~V.:JEl1Vl::~'\.l, Mosinger LLfl::fl m:: ("' )11V.:Jl'\.l,11YlULL1JffYlL'J)'fl~ '\.l,~1'VI~.:J 


LU'\.l,~l'\.l,l'\.l,1JlmLfl::ll.:JEl~l ntr;~nu1.lfllv1.l1:: ffl'Yl (nerve ending) D ropp(cl),,,11V.:Jl'\.l,n.:J n111.l11 n£)'lJEl.:J .. 

LL1JffYlL'J)'Gl~'\.l,ff1JEl.:J'lJEl.:J~ntl~'lJ1'\.l,U1nnU'VI~lnfiEl flEl1ElV~L1.lGln.nff (choroid plexus), ElEl GlU Yln~El1UflULLGl:: 


nl'\.l, (olfactory bulb and peduncle), LLm 1V1Ylff'Yl11.11 (area post rem a), ~Elf.nGl 'YlElGlLLflii nibfl~'El LLfl:: 

LLm n~ (dorsal thalamic nuclei and tract) '\.l,ElmnnnUl.:J1Eln1ffYlU~LGl1.l1ilL1JU'\.l,~ff (leptomeninges), 

~'\.l,-W'\.l,~11«1J (infundibulum) LLfl::V;'El.:Jff1JEl.:J (ventricle) "lV Dye/b)flmYl~1'VI~.:J'VIih';El.:J'lJEl.:JEllf1J1~Gl1Gl 

(armadillo, Dasypus novemcinctus) 1~Vn11Hvr.:JntrEl.:J'ilflm1ffii (Tin1Jm) LLfl::ntrEl.:J'ilflm1ffii~L~nmEl'\.l,, , 
1.l11 n£)11LL1J ffYlL 'J)' fl~~l '\.l,l'\.l,1Jlnijml1J i1Jvi'\.l, f.l ntr;~ nu1.l1 ::ffl'Yl~1J1L~V.:JU1 L 1 m tt'\.l, 1~VLUYll::'ill n ntrfl.:J 

~L~nm fl'\.l,L 'Ill ~11Jl1 mV;'\.l,LL1JffYlL 'J)'fl~1.l11 n£)El~m.h.:J1ntr;~ nUL tl'\.l,1.l1::ffl'Yl'lfU~hi~1.lflEl mrv~~~ (unmy

elinated nerve fibers) LLfl::V;'1J1ElU'lfll'\.l,iiL'J)'fl~ (Schwann 's cells) Selye( <"i )'"liln11flm~nhff,x'lJLLGl::Lli'\.l,,, 
YlULL1Jff-nL 'J)'fl~L U'\.l,~l'\.l,1'\.l,1.I1 nU1L1mElflflLLYl nilEl1UflULLfl::um n;) LU'\.l,~'\.l, 

mh.:J' 1 nm1JLY\l~'"lil n11fl'\.l,fll1~Gl.:Jl'\.l,1~V'lJfl.:J~'\.l,!T.:J 'liLflVij11V.:Jl'\.l,1~ <J n~11 n.:J n11YlU 

LL1Jff-nL'J)' Gl~'\.l,LdmrlEl~~~fl'lJfl.:J~1J1.l1::ffl'Yl1~'lJ1 m1'mfll.:J (submandibular ganglion) LLfl::Ltl'\.l,1.l1::ffl'Yl~1J1 
L~V.:J~El1JJ1GllV1~'lJlnn'mfll.:J (submandibular salivary gland) LLGl::~El1JJlfllVl~~'\.l,el'\.l,1'VI qj (major 

sublingual salivary gland) l'\.l,iil'hu~~l.:J ') LflV 

riEl'\.l,~'il::~hLU'\.l,L ~ fl.:J~El'1.lElVl m::1V;'Y\1'\.l,~~1'\.l,''''YlU'Yll'\.l,ml1JiL ~Vl nU~1J1.l1::ffl'Yl1~'lJl n11'n 1 

f11.:Jorh.:JUfl ') L~Vrifl'\.l, ~1J1.l1::ffl'Yl1~'lJ1m1' mfll.:JYlUEl~L'VInEltil'\.l,~n~~'lJEl.:J~El1JJlfllV1~'lJ1 m 1 'mfll.:J 

LLfl::1~Ltl'\.l,1.l1::ffl'Yl~.:J n1Gl .(lingual nerve) ~~~~ nULtl'\.l,1.l1::ffl'Yl~.:J n1Gl"lVLtl'\.l,1v 1.l1::ffl'Yl'VIi41 (anterior 

filaments) LLfl::Ltl'\.l,lv1.l1::ffl'Yl'VI«.:J (posterior filaments)(d) Durward''')n~lT·h~1J1.l1::ffl'Yl1~'lJlm1'm~1.:J 
.. <- u '''1.1 A'"'\.l,L '\.l,'Yll.:J~l'\.l,'lJEl.:JLff'\.l, VIJ1::ffl'Yl m 'If'\.l,~ flEl 

5). Ltl'\.l,lv1.l1:: ffl'Ylelil h1J1iYll11'B1JYllLTi~n (parasympathetic fibers) 


~. Ltl'\.l,lV1.l1::ffl'Ylei~ 1'\.l,1J1i'B1JYllLTi~n (sympathetic fibers) 


m. Ltl'\.l,lv1.l1::ffl'Yl1U1~n (sensory fibers) 
'lJ 

Carpenter(" O) , William LLfl:: Warwick'd) LLGl:: Barr ''' '') nfll1111l1vh~1J1.l1::ffl'Yl1~'lJlm1'm 

~1.:Jinv1.l1::ffl'Ylel~ 1'\.l,miYll11'B1JYllLTi~mYiv.:J'lfU~L~Vl~ijn11thv'YlEl~Yl«.:Jm::'Ylu1.l1::~1'Yl (nerve impulse) 

~~~1.l1::ffl'\.l,1.l1::~1'Yl (synapse) /1::'VI11.:JLtl'\.l,lv1.l1::ffl'Yl~'\.l, (preganglionic fibers) nUL'J)'Gl~1.l1::ffl'Yl1.lGllV 

(postganglionic neurons) ~.:JLtl'\.l,lv1.l1::ffl'Yl1.lfllV (postganglionic fibers) 'lJEl.:JL'J)'Gl~1.l1::ffl'YlL'VI~ldlilti.:J 
Yl~.:J m::'Ylu1.l1::ffl'YlL~m nUn11t1~'VIti.:JLLfl::U.:Jt1U'VIflEl~L~El~ (secretory and vasomotor fibers) ~~El1JJ1GllV 
1~'lJlm1'm~1.:J 1ei~'\.l, LLGl::~El)JJlfllVel'\.l,i4ElV ') (minor salivary glands) h~'\.l, LYl~l'\.l, LLGl::LLn1J 

1~n1.l1::ff .:Jfih n11Liiv'\.l,11V.:Jl'\.l,n111~Vfl.f.:Jd L~fl'il:: '''U'\.l,Yi nn.:Jn11YlULL1JffYlL'J)'fl~1l1V1'\.l,L dmrlEl, 
'lJ El.:J~)J1.l1::ffl'Yl1~'lJl m l'm~l.:J LLfl::1l1V1'\.l,Ltl'\.l,1.l1:: ffl'Yl~)J1Liv.:JLdmrlfl'lJEl.:J~El1JJlfllVl~'lJl m d' m ~1.:J 
LLfl::~fl)JJlfllVh'm'\.l,el'\.l,l'VI qj'lJfl.:J'VI~L~1~~'''liln11'Yl~flEl.:J~~~1J1.l1::~1'Yl~Yh1V L'J)'Elf1t1Gl 'B)JYllLTi~n 'Y11.:J"1'\.l, 

'lJllEl El n vr.:J1'\.l, nfl1J'Yl~flEl.:JLLGl:: nfl1JL1.l1vULiivu L~ElLU'\.l,~'\.l,~l'\.l,1'\.l, n11fl n'l!l-lfl'\.l,fl11 LLfl::1~V~fl' 1.l" .. 
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v _I r! .t:!lo.Q 

1~~~1Jfl"HUHi:l~11ml'l 

1i'~m,ntll'll[Jl~'lJl m 1b m~l,JLbI'l::~EJ:I,nYll'll[Jl1i'~'U.el'U.l 'Vi qJ~1'U.'lJ11 III mr'ill'Yl~I'lEl,J~~L~[J1 n'U. nu 

~1~yn nl1ft mnL4El,J €i'Yl~'WI'l'lJil,Jlh::~l'Yl:n:IJYnLllGi n~El~El:IJJ11'l1[Jl~'lJl m 1'1 m ~1,JLbI'l::~El:IJJ11'l1[J lWi~'U. 
B'U.l'ViqJ<1lEl'U.~ il(.,m) LLI'l::<1lEl'U.~ 2("") ~El'Vi~~1~-L1U~L'ilElf (Swiss-Webster mice) b'WrHii[J Ell~ >:i «U~l~ 

Jl'Vi,:rnLQ~[J l!Jm.cici n1:IJ bbD,JElElnLU'U. l!J n~:IJ n~:lJI'l:: ilO ~1 ~El 
~ ~ 

n~:IJ'Yl~I'lEl,J (experimental group) ~1'U.1'U. ilO ~1 l<il[Jwun~:lJdnn~<il"I:lJu1::~1'Yl'llyh1[J b'llElflf11'l 
, 	 .~" 'U ~ 't 

:n:IJ'W1LIiGi n 'Yl1 ,J~1'U. 'lJ11ElEl n 

n~:lJbu1[JUbYi[JU (sham-operated group) ~1'U.1'U. ilO ~1 '\'ml'U.n~:lJdb~1Unl1~.h~<ilb'li'U.b~[J1rl'U.
~ 	 'IJ ~ 

rlU1'U.«<1l1 n~:IJ'Yl<ilI'lEl,J bYl[J,Jbb~blJ~<il"I:lJU 1:: ~l'Yl'llYlb1 [J L'I!'El flf11'l :n:IJ'Wlb llGi n ElEl nLrh,x'U. 
~ 	 '1 ~ 

~El:IJJ11'l1[J lWi'lJ1 m 1b m~1,Jbbl'l::~El:IJJ11'l1[Jl~~'U.el'U.l 'Vi ru'lJEl,J'Vi'U.J,J~El,Jn~:IJ '1~Ul:IJlftm~l'Vi~,J 
~ 'IJ ~ 

~1~<il m b~El'U.bLI'l:: l!J l'U. 'lJru.::~«<1l1iiJl'Vi,:rn~lbu~[J l!J~.il~ bbl'l:: l!J~.et>:i n1:IJ1'U.n~:IJ'Yl<ilI'lEl,Jbbl'l::n~:lJbu1[JubYi[Ju
~ ~ 

~... ... 
;'U.bitEl~El:IJU11'l1[J-n,J~El,J'lfU~'lJEl,J'Vi'U.-n,J~El,Jn~:IJ U 1:IJ1~<il'Vi'U.1 ~ b:IJf1J El'U. l<ilfJ~<ilEltJl,Jb1[J ,Jm:IJ~l<il~U

'IJ ~ 

(serial sections) Lb~lUlbUUEl:IJ~~,JGiEl'1ud ~El 
'i 	 " ~ , , 

il. 1'Yl1'l€i~'U. UI'l (toluidine blue) ~lfJlihEl,J Lillie i)e<l!Je«"<1') l<il[JuEl:IJ'YIn "J ;'U.bitElYi~Iil~l~UYi eto 
'IJ 'IJ 	 '\ 

b~:IJ~'U.1l1 n~'U.bdEl~~~~'U.~ i)et 'lJEl ,J~El:IJJ1 I'll [Jl Wi'lJ1 m 1 b m ~1,J LLI'l::i'U.~ l!J¢ 'lJEl,J~El:IJJ11'l1[J lWi~'U.el'U.l 'Vi qJ 

l!J. 1~fllf11'Yl1'l~~'U. UI'l (quick toluidine blue method)("<1') uEl:IJ'Yln "J ~'U.LdEl~~~~l~U~ <1.0 b'li'U.L~!J1 
'IJ 'IJ 	 ~ 

1 rl'U. 1~m~:lJWi'U.1l1n;'U.~ cio 'lJEl,J~El:IJJ11'l1fJJ,J~El,J'lfU~ (1~'lJlm1bm~1,JLLI'l::lWi~'U.B'U.l'Viqj) 
m11l;'U.LdEl~~~LbI'l::UEl:IJ~LL~"l~1[J n~El,Jlll'lm 1 rn~ l<il[J<1l 111llilU1L 1 ru. ~LtJ'U.~Elf;'lJEl,JLL:IJ ~-nL'IlI'l~ L';;;'U. 

~ 	 'IJ ~ 

LL m'U.~I'l~l 'U.'1 'Il l<1lLL'W1'l~:n:IJ'lJEl ,JJJ'U.UEl:IJ~Iil~lJ1 ,JLbIil ,JElVl,J'llIilL 1l'U. <1l 11 Il ~Lb:IJ~-nL'Il1'l ~~U 11 n~rhiiml:IJ «:IJ'W~'U. i 
rlU~:lJU 1::~1'Yll~'lJ1 m 1'1 n 1~1 ,JLLI'l:: L;'U.U1:: ~l'Yl~L~fJ,J~El:IJJ,J~El ,J'lfUIil 

l'U. n11~1'U.t.Jl'lfl.f,Jdii'Vi~nu~m1~,Jd ~El ~:lJU1::~1'Yl 'Vi~m;'U.u1::~1'Ylllil rlm:IJ~iiml:IJ«:lJvr'U.irlU 

LL:IJ~-nL'IlI'l~ 'Vi:IJ1[Jml:IJllll::~El,Jiiflru.~:lJU'iU1:: nl1l1ilU1:: nl1'Virt,Jf1JU<ill:IJL nru..n~b~rll'Vi'U.1il '1 l~,Jd 
~ 

i). 'WULL:IJ~rlL'I!1'l ~LLm nLL'Il ,JEl~l 'U.Ldmri El'lJEl,J~:lJU1:: ~1'Yl (~U~ i)) Lbl'l::L;'U.U1:: ~l'Yl,x'U.EltJl,JiiEl[J 

~ 5' 0 '" s::. 
1l1Vmfl'~~LLlJ fl'YlL'll f1 f1 ~lU1UlJ1 ntJ €llJ~ Iil 

ffL,)lJ (fI,:E) luLdm~ll~~~lJ LLf1::1l1Ld€l 

L~€l~lilqJ€l'lHJ~~1Jl.h:: fl'l'Yll~'lJ1 n" 1 n, 

~l~bLm n€l~'::\I\'h~L'llf1thh:;fI'l'Yl (il) 

<1i€llJJ1f11ul~'lJ1n'n1m,h~ (SG) bbf1: 

rl€lJ1f11U (10) rJ€llJ~huffl'Ylf18~mJf1 
" " 

\l\lI1 '" llJ01, €lU x "'00 

Fig. 1 	 Photomicrograph showing many mast cells with dark stain (arrows) in the capsule and the stroma of submandibular 

ganglion. dlstribuled among neurons (n). [submandibular salivary gland (SG). interlobar duct ( IO~ Toluidine 

blue stain . 6 microns section. x 100. 



124 

J. Dent. Assoc. Thai. Vol.34 NO.3 May-June 1984 

...l VI.I .1"; ..
l!J L'Ili.'li.'l'lJU bu (Ju'I'l l!J LLi.'l::; m) Vl1a 

'II 

l!J. 'fnJmJi.n1L'Ili.'l~m.balJ,'llJD1::;t1'l'l'l Vl1 a bffUD1::;t1'l'l'l~umh-.1L n~:ar?l t'iltJ'il::;~a-.1ir-.1ti'l8timtJLU 
'IJ ~ 	 'II 

.ltmrian-.1ilJUlJD1::;t1'l'l'l (connective tissue capsule of the ganglion) Lbi.'l::;t.nr-.1''Ili.'l~'lJa-.1~uJhuL<il~lUVI~-.1, , , 
atJln~:a<ilnlJL'Ili.'l~D1::;t1'l'l'l~lJ1nru'lJalJ 'l 'lJa-.1"llJDJ::;t1'l'l'l~U (JD~ m LbGl::; a:') Vl1air-.1ti'J8tJluDGlamffuD1::;t1'l'l'l

'U 	 ~ '\.I 'U 

LVlqJ (epineurium) (~D~ ~) 

..; 
1D'I'l l!J !1lYlbLffOlJLblJff'l1L'!!<1ol (fI'l"ii) ~illJ'l"iltJLL"~LLmn 
'IJ 

L-ulhJluLdm~iluOlq)il'lJilJLlhth~fflr1 (nt) ~YltJ 

luqiillJJ''''11101'lJl n1 'l" 1n'l"olIJ'lJ1lJ""ULlJ1R U1llJ, ~ 

Fig . 2' 	 Photomicrograph showing mast cells (arrows) 

distributed in the epineurium and Ihe slroma of 

'lerve bundles (nf) found in the mouse subman 

dibular salivary gland. Toluidine blue stain. 6 

microns sect ion. x 100 . 
..; 

1D'I'l m !1lYlLbffOlJLLlJff'l1L'!!"ol (I'nii) .rillJ·H)tJLb"~bbm m-ul 
'IJ 

hJlmdm~il[jOlq)il"lJilJb~Uth~fflr1 (nt) Lb"~~illJ1iltJ 

~lJth~ffl'Yll?i'lJ1n'i11m,hJ (gg) 101tJjjmllJilJ~mf ,
iltJ1Jln~1iOlntJb,!!"olth~ R'1r1 ~illJ~'''ltJlJi-ln m 'l"1m 

ollJ (SG) Y,"ilOlL~ilOiLLOIJ(a) LL,,::y,mIOlL~ilOl';\1 (v) UillJ 

~'l11~1'Yl,,~~utJ<1 y,m 'b llJfI1ilU x <1.0 
~ ~ 

Fiq . 3 	 Photomicrograph showing mast cells (arrows) 

distributed in the epineurium and the stroma of 

nerve bundles (nf) and in the capsule of subman


dibular ganglion (gg) with close relalion to Ihe neurons. ~ubmandibular salivary gland (SG), artery (a). vein (v] 


Toluidine blue stain, 6 micr.ons section, x 50 


~D.yj a:' 	 !1lYlLLffOlJLLlJR'L'!!"ol (mi) ~illJ'l"OtJ~lJl.h::fflr1 
lJi'lJl m 'l" 1.n'l" ollJ (gg) LL"::'lJ1JL,!!,,~jjmllJilJ~u; 

iltJ'Jln~:nOlntJiL,!!"oll.h~ff''YlYiilJ'<lI11 (ID) UOlJ 

~'ltJl~f11fllY'~~~mJ~ .,.,Ul 'b 1.lJfI11lU x ",00 

Fig. 4 	 Photomicrograph Showing mast cells (arrows) 

surrounding submandibular ganglion (gg) with a 

few cells closely related to the neurons. 

[Interlobar ducts (lD)J Quick toluidine blue 

method, 6 microns section, x 100. 
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l.rl'\.l<;1. u~ mer Q1J1J~ m 'y'jf),·lJu . l!Jlfl!J4"'J 

Itl~ <f l11'y'j bL(HlJbLlJ(n 1L'lli'l ~ (fl 1:fi) lU1J 111 rnJi'ltJnbi~'\.I 
~ 

th:: (nYlhH1! (nil vltJ'lJti., wl .T'lJ l ml n1fi l J (SGI 

. '" 


rimili'llU (IDI rim.h i'l 1£JLAn lid) VJ~tJ <;1b ~tJ<;1LLIilJ (a) 


Fig. 5 PhOlomlc rog raph showing a lew maSI cells 

(arrows) in Ihe epineuri um 01 nerve bundl es (nl) 

[Submandibular salivary gland (SG) inlerloba r 

duct (ID), interlobular duci (Id), arle ry (a) vein (VI] Tolu idine blue slain , 6 microns sec lion , x 100 

~Hl 

nll ml~~'Ubd€l~<11<ilbb~::iJeJ3J~ <11.J mhlbb~ll~~~<11.Jd 


U3Jl.h::: ffl'YI~'Ln 1 ~ b'Jj~~U 1::: ff l'YItJs:lll'J~.Jb U'Ubb ~~ .J~~ .Jb~'U1mJ 1::: ff '1'(I tJi;:nl'J1 Jl ~tmimJ '~'~1 1'J 1~
, , 
'lll m 11 m~l,m~:::~€l3JJ1~11'J1~~'\.beJ'U1~ ru~l.Jn:ij'J3Jlh::: ~1'YI'll€).J:JJ'U biJ.J bbl'J n€l€l m 'l nn'ULD\.t~ ~ 1:::1'U~ €) 3Jtf1~-l l'J 

~ , 
U~~:::~€l3J ~.J'Lh:::n€lU~ltJ'l'I3JUI:::ffl'YI'll'U1<il1~ru Ii) U3J bbs:l:::€lI~:ij , ' I 3JUI:::ffl'YI'll'U )?lbR n ~~ t1<il il'Un~3J 'lliJ.,'j b<!i~~ 

~ v q ~ 	 q 

U-:i:::ffl'YI'll~ltJ (scattered neurons) ullnnmi1'Ubdm~€l'll€).J~mJ~ll'J mlll'J 'll m~l'JnJ:iJJ I:::~I'YI~~m l 3J~.J 
~ 	 '\J '1.J q 

n~3J'll€).Jb'Jj~~UI:::ffl'YI'll~ltJd-h "U3JUI:::ffl'YI1;)'ll1 nI11m~I.J" (submandibular ganqlion) ~.J1U~€l3JJl~l tJ 
q 	 'I ~ "

1~'ll1 m 11 m~l.JbW:::~ el3JJIs:lll'J1~~'U5'U1~ru '\.be) n~l ndiJ.J~u:JJ<il1I'Jlh:::~I'YI']jU<il:iju~€l n:JJI'J~~'U'lK3J (myelinated 
~1 	 , 

nerve bundles) ~.J~l'U3Jln~u1'Ubdmd€)~u.J~~'UI:::~ll.Jn~uti€)1'J (lobu les) 'll€).J b d€)~€)3J 

nll~11~<ilU3Jffrlb'll'~~~~u€)ti1'Ubdmd €)'ll€) .JU3J'J d :::~1'YI bb~:::b~'UU1::: ffl'YIlll I'J 1 'U~€)3J~1 ~lm,f.J~€).,J
~ 'U , 

<il.J n~llu~ll~~"<il.,Jd 
n, 	l1ieJ3JJ'~ltJ1~'lf,nI11nl~l.J 

~'Un~3J'YI<ils:l€).J~''Ul'U <11l ~Ubb3Jffrlb'll'~~:ijml3Ji3Jyj''U -IT nuJ.,JU3JUI::: ffl'YI1~'ll1 nd 11 m ~1 .,Jli)O
'U , 	 , 

bb~:::b~'UUd :::ffl'YI ~ <ill u~::::ijml3Ji3Jyj''U -IT nUb~'UU d:::ffl'Ylb Y;I'J .Jmh.JL~l'Jl <11lIi) 

~l'U1'Umi3JLU1tJUl'YiI'JU~''Ul'U li)O <11l UllnJl~s:I b 'li'Ub~l'Jln'Unu1'Un~3J'YI<il~eJ.,J ~€) bb3Jffrlb'll'~~ , 	 ;;..J, 

:ijml3Ji3Jyj''U-ITnu~..]'U3JUI:::ffl'YI1~'lJl m 11nl~I.,JU~:::b~'Ulh:::ffl'YI ~ ~l bLs:I:::i:jml3Ji3Jyj''U-IT nUb~'UUI:::ffl'YI, 
LY;I'J.Jmh.Jb~l'Jl Ii) <ill 


'll, ~€)3JJ's:lI1'J1~~'U5'U1'V\qj 


n~3J'YI?l"€).,JUI:::
, 

n€)U~ltJ'V\'U <111 
, 


li)O
'U 

~UU3Jffrlb'll'~~:ijml3Ji3J~~'UtfnU~.,JU3JUI:::~1'YI1~'ll1 nl d1n 1 

~l.Jbb~:::b~'Ul.h:::ffl'YI <f ,<111 ijml3Ji3Jyj''U tf nuU3JUd:::~I'YlbY;I'J.J€)til.,Jb~1'Jl I!:J <ill iiml3Ji3Jyj''U -IT nUb~'\.b'Jd:::~I'YI, 
mh.,jb~l'Jl Ii) ~l hh'lUbb3J~l'1b'll's:I~ijml3Ji3Jyj''Utfbs:ll'J nuJ.,jtJ3JUI:::~1'YI1~'ll1 m 	 <11l, 11 n 1~'.,jbL":::b~'UUI:::ffIYl i!:J 

~1'U1un~3Jbtl1I'JUbYiI'JU~,m'U, li)O ~l ~Ullbb3J~'I'1b'll'~~ijml3Ji3Jyj''U-IT nuJ.,jtJ3JUI:::ffl'YI1~'ll1, 
md1m~'.,ju~:::b~'UUI:::ffl'YI I!:J ~l i3J~~'U-ITnUb~'Utll:::ffl'YIbY;l'J.,JeJtil.,jb~tJl u: <11l u~:::l:1iijml3Ji3Jyj''Utfb~tJnu 

~.,j~3JUI:::ffl'YIbb~:::b~'UUI:::~I'YI u: <111 

http:l'YItJs:lll'J~.Jb
http:mhlbb~ll~~~<11.Jd
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"" <i 
U'YI1~1'jj,)A 

L'VI~~tJmJ;"udEl~tflli1~lUl~·tJenJ I!:J l~ ~El l'Yl~MU U~ "lJEl.J Lillie, ~«I!:J« bb~::1~fllfll'Ylfl8~U U~(<>«~)
~ 'II 'II . 'II 'II 

bYnld'"nf.JffEl.Jl~tJmJbb:IJffYlb']j~fl~'lfli1bIlUbnEl1Jbyil nu ~ El 1~bb1 n bb:IJffrlb']jfl~tJEl:IJ&1Ii1~3Jl.JfI Jlwh bbGi1lU 

fl::b5uli1'lJEl.Jb dm~El,yI,lbfiu.J:lJEl.JlV;U'1.~l~unll l"IiU ffl:lJl1 rllW mlmU~~Tftfln~ (granula r duct) El Elnlll n 

ff'1.mbEl'Ylb~li1~n~ (striated duct) ll~::lWff'lu (acini) "lJEl,lttiEl:IJJlflIU'1.~'lfli1lIlU ,hul~~ffEl,l bl:IJffYll']j~~tJEl:IJ t 
~1i1~3Jl,lbbli1,lfflU,lI:IJ nlll~bb1 n llttiff"lJEl,lbdEl~Ubtlu~vhfiElu,yl,ln~:lJn~UnUVI:lJ1i1 1~ ~th::ff .J~~'1.~tJDu'1i'1.tJ,ru 

I I ~ , , 

l YlEl-nIl:: '1.~l tJ1 UUb-nU1JdIU~:: l5UIi1"lJEl.JbumUEl-n:IJEl,lbV;u'1.~~lU n~El,lIl~m 1 fYUbb~::~ n'l!1l~ .Jt.J~lb~ n~il,l"lJ El,l m1 


'V Q.; " A"'" .... 
~ 


UEl :IJ'Yl.J ff El,llli Ii1l U 

~:lJtJ1::ffl'Yll~"lJl m 1'1.m~I.J~YiU1UVI~b:IJl~m~.Jd tJ1:: nElU~lU~:lJtJ1::ffl'YlVl~IU~:IJ~1,l nu~ 

Grzanna bb~:: Coyle(.,<t) '1.~1IU,lIUHb~Ul nUU:IJtJ1::ffl'Yl1~"lJ1 m 1 '1. n1~1,l~YiUlUttiEl:IJJI~IU1~"lJlm1 '1. m 


~ 

~l-,llUVlUbb1'Yl lbttil"lJI'1.1i'1.~1IU,lIU~,lU:lJtJ1::ffl'Yl~YiU luttiEl:IJJIfllUl~~UllULVI ni
'II ~ ~ 

UEl nIll ndlUVlUl3Jl~ii'I:lJtJ1::ffl'YltJ~IU (peripheral ganglion) Vl1m'J:lJtJ1::ffl'Yl1~"lJl m1'1.m~l.J 
'II ~ ~ 

~1~lb"lJU.JtJ1::ffl'YltJ~IU'1.tJb~U.JttiEl:IJJ1~IUL~"lJlm 1 '1. m ~1,m~::ttiEl:IJJI~IUL~~ulluLVI qjbbU nElEl nlll n nu lli1u 

l~Ii1"lJlli1 bbtti"lJEl,l:IJ~ ~rJ~~:lJtJ1::ffl'YlL~"lJlm 1'1. n1~1,l~YiUEl~1U<1iEl:IJJI~IUhi"lJl m 1'1.m~l,lbYh,ru ~btlUbbVl~,l 
Gi ,lbiulUtJ1::ffl'YltJ~IU'1. tJl~U,lttiEl:IJJI~IUl~"lJlm 1 '1. m ~l,l ll~::ttiEl:IJ~1~IUl~~u 

b aEl,l1l1 nu.J '1.3JbflU~mIi11IU.JlU~~~l ~Ul,yEl,l nu m1YiUbb:IJffYlb']j~~U U:lJtJ1::ffl'Yll~"lJl m 1'1. m ~1.J 
'II ~ 

bb~::liutJ1 ::ffl'Yl~:lJll~U,lldm~El"lJEl,ltti El:IJJ1~IUL~"lJlm 1'1. m~l.Jbb~::l~iullu1VI qj:lJl riElUVI~ldb~U 1IU.JIU 


~miu~u ') '1.~rll m1~n~lbb~::~Uflll'1.l- GilU:IJlnn~ll~.J m1YiUbb:IJffYlb']j ~~ijml:IJi:IJ~uinUbdm~ll"lJll,l

'II 

1::UUtJ1::ffl'YlGilU~U ') ~,l'1.~n~llbl~lLUU'Yl~ I bb~:: '1.~~lVI~t.J~Lum1~Yiubb:IJffYlb']j~~iiml:IJim~'uinu 

tilu tJ~IUtJ 1::ffl'YlH mh.J"i'lffu1 Il Dyer(") YiUbb:IJffYlb']j~~iiml:IJim·rui1 n~~1i1 nutJ 1::ffl'Yl~:IJlb~U,l~lVl,".J 
VI~ll1El.J"lJEl.JEllf:IJI~~ 1~ III nm1~n~l~lU n~El.JIl~m 1fYUSl~nmllUb"lJl '1.~b V;Ubb:IJffrlb']j~~tJ11 nllmj~1i1nu 

~ :.J 'II 

biutJ1 ::ffl'Yl'llUIi1'1.31~tJ~ll mrU5~Ubb~::~:IJd 11U'lIlIUUb']j fl~ bb~::b"lJI'1.~iuU~ ~IUllffl1i1ffmijUllI mb:IJffYlb']j~~
~ ~ 

rlIVliil~bUUbfl:IJiJfl~ l:IJli1~bm~llf (chemical mediator) GiEltJ1::ffl'Yl~:IJlb~U,l~lVl,",l Selye (d)YiUlb:IJffYlb']j~~ 


bUU~IU lU:lJ1 n~u1b 1 rnElEl ~bbYl n~El %'mjbb~::bbm n~U~U"lJbbfl::b3JU b"lJliuU~~IUllbb:IJffYlb']j ~~fI.Jiiwiil~ 


lMUlnUm11i1:IJn~U Stach(cn), Selye(d), Niebauer bb.fl:: Wiedmann(·I»,blfl:: Wiedmann bl~:: Niebauer(.,d) 


YiUlb:IJffrlb']j~tflU~lVl,",l"lJEl,l:IJ~~rJll~1 n~ ') nutJ~lm.h::fil'Yl bb~::Yil m "lJl '1.~iuU~~IUll~UrlIVl~I~bMUl nu 


m J{hu'YlllIi1Yi~.J n 1 ::'YlutJ 1:: fil-'Yl bb~:: N iebauer(.. a ) '1.~ff J tJlIVliil~lilflru~ffli1"lJll,lbb:IJffYlb']j ~~Ubdm~El

\ ~ ~ 

tJ1::fil'Yl ~El fllU~:lJnI1rll,lIU"lJEl,l1::UUtJ1::ffl'Yl 

III n m1~UYiUfl-r,ld"lJEl,l0iu ~El YiUbl:IJffYlb']j~~Ubdm~El'lJEl.J~:lJtJ 1::ffl'YlL~"lJ1 m 1 '1. m~l,lll~::ii ~r 
ml:IJi:IJvruimh.J1n~ili1 nUL']j~~tJ1:: ffl'Yl bb~::YiUbl:IJffrll '11 fl;tUbdm~El"lJEl.JbiutJ 1::~I'Yl~l olll:lJll~U,lttiEl:IJJ1~IU 
L~'lJ1 m 1 '1. m~l,lbl~::L~~ullu1VI qj'lJEl,lVl~l3JI~~lU ltlUlYlU,l m1~n~I~lu~~ mVimflfYlff~flYh,ru 't3J'1.~ 
rll m 1 ~n~lm ,l~IUff1 11'YlVI~lV ~ .JrliL'Ifl.3J'Yl 1 IU'lf1i1 ~ ,lU'YlUl'Ylllfl::Vlii1~"lJ1l.Jbb:IJffrlb']j~~bVl~ldGi mdm~1l 
tJ 1:: ffl'Yl~~uiiml:IJi:IJ~u J51lrl ElIIlIl::~,lff:IJ:IJ~~IUm:IJ~U~'1.~bflViuU~ ~IU'1.l~,ld

'(i ~ ~"'\1 4f 

~. bb:IJffrlb']j~~1lIIlIl::ijwul~mUfI:lJm1rll,lIU"lJEl,lliutJ1::ffl'Yl~lolll '1. tJb~V.JttiEl:IJJlflIVhi"lJl m1'1. m 
~ 

~l,l bl~::L~iulluLV1qj 

http:UVI~b:IJl~m~.Jd
http:l5UIi1"lJEl.Jb
http:fl::b5uli1'lJEl.Jb
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1.';\4". tl~ Illct ~tT1J~ III Yif1.-iiu. lDcllDrl 

lD. ~('l~~~,nm'll'('l~LVo~ldL~LLri tahlnu'U V!7fl cI. - LlJ~7flntaYl1~mij'U (5 -hydroxytryptamine)(II.c) 

LL('l::v~mij'U(") fll';)';)::yhVoiil~dJ'ULfl1Jijfl('l L1J~~LflL~flf ';om"HhmYl~i"m::Yl1J1.h::~lm::wh:lL~'UltJ 

U7::~lYl~'UnUL'll'('l~u7::~lYlU~lul'U~1JU7::~lYll~~ln77Ln7~l" 

Q'l. LiJ'UL'll'('l~yh~lm~flhflV!1fl~ "LLU('lnU~fl1J,;)l n~l7JlLn~trfl1JL'll'~~ (tissue fluid) Vo7fl,;)ln 

lllU'Ufl n1l"mml\'H:n';)';)::dJ'U1l'Umlu~flL'll'('l~U 7::~lYl Vo 1fl L~'Uluu7::~lYll 'UL dmfifl~fl "';fl1JJl('llUl~~l 
n"ni.m~h" LL('l::l~i'U1l'U1Voq)hWI'''L~l~(·) 

.... "'.J .... 
i). mj ~l'U~('lfl1"ih';ll'Ui~lYl~('lfl"Yl.r~,.r1JU7::~lYl'll'YiL7U L'll'flf3fi('l .n1J~lLli~ n ""l'U n~1JYl~~fl"'1, , 

LL('l::n~1JLU1uuLYiuu ~"ul.JL~'-hhiL~flmnl'Ui~l~fl~l'U~llTl::un~ LL~::~im::L~yhm7~mnl'Ui~lunGi 

~flLU 

lD. L~~mnl'Ui~11m,;)1qJ~~'UfLYiu"7::u::L~ul mH::~mnhifll~ijfll~fl~'lwlil"~l" ') n'U~lU 
Q'l. m7~mnl'Ui~1,f"~fl"L~fI 

i). .~1Ju7::~lYll';~lm7Lm~l-:I m~LL~'U"L~'Ululh::~lYlu('llULuL~tJ"~fl1JJl('llul';mm7Lm~l" 
LL~::';fl1JJl('lltJ1~'U1l'UlV! q)l'UVo\u~l~J'U LLunflfl mlnn'U1~UL~~~l~ LL('l::rT"iiu1Jth::~lYlL~n ') m::';)luLum1J

'II , 

LL ~'U"~fl"L~'UU7:: ~lYl~LUL~U"';fl1JJl('llmL('l::~"~lfl~l 'UL dmdfl~ fl"~ fl1JJl('llU,f,,~ fl" 
lD. ~1.JLL1J~"L'll'('l~hLdt}LdmL~:: ~"~1J~fl "~1Ju7::~lYll';~lm 7 Lm ~l" LL('l::1'UL d8lfimL('l::u~fl m~'U 

u7::~lYllVoq} rh-ulLUL~U",f"~fl1JJl~lU1~~lm7L m~l"LL('l::l~i'U1l'UlVoq) u7ln!l'h~1.J1'U~ El1JJl('llul~ 
~lm 7L m ~l"ij~l'Ul'U1Jlnnll1'U~El1JJl('llul~i'U1l'U1Vo qj 

Q'l. Voih~LL('l::lJYlUlm El"LL1J~"L'll' ('l~L Vo~ld.; flL dmdfl~fl "7 ::1.J l.JU 7:: ~lYlV"hiYl7ll.JLL",r~ LYiU"LL~ 
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Mast Cells in Submandibular Ganglia and Nerve Bundles in Right 

Superior Cervical Ganglionectomized Mouse Sa.livary Glands. * 


Nualnoi Wechbanjong D.D.S., M.Sc., Ph.D. * * 


Abstract 
Mast cells in submandibular ganglia and nerve bundl()s of submandibular and major sublingual salivary glands 

of right superior cervical sympathectomized mice. were 'examined under light microscope. The results were as the 

followings. 

Submandibular salivary gland Both experimental and sham-operated groups (each group consisting of 

10 animals) yielded the same result. There were mast cells in both submandibular ganglia and nerve bundles in 9 cases 

out of 10. and just one case in which the mast cells were found only in the nerve bundle. 

Major sublingual salivary gland In the experimental group. - Mast cells wer.e found in both submandibular 

ganglia and nerve bundles of 5 animals, only in the ganglia of 2 animals, only in the nerve bundle of 1 animal, and no mast 

cells at all neither in the ganglion nor nerve bundle of 2 animals. 

In the sham-operated group. - Mast cell£ were found in both submandibular ganglia and nerve bundles of 2 

animals. only in the nerve bundles of 4 animals, and no mast cells at all neither in the ganglia nor nerve bundles 01 4 animals . 

The role of these mast cells to the nervous tissue was also discussed. 

'Supported by Chulalongkorn University Grant. "Department of Anatomy, Faculty of Dentistry, Chulalongkorn 

University, Henri Dunant Road, Bangkok 10500, Thailand. 
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