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Mechanisms of  HLanan Eccrine Sweating

                                               Tokuo OGAWA

                                        Aichi -tedical University

    The recent  know]edge on  nechanisms  of  human eccrine  sweating  is briefly reyiewed.  The crucial  mechanism  of

production of  precurser sweat  is sedium  secretien  by basal cells  of  the  secretory  coil  by means  of Na-K exchange

pump. Nearly fisetenic precurser sweat  becemes hypotonie by ductal reabserption  of  NaCl exceeding  that  of  water.

Secretory energy  is mainly  supplied  from ATP preduced by aerebic  exidatten  ef  pTasma glucose. The eccrine  sweat

gland receives  cholinergic  sympathetic  nerve  fSbers. Despite of  sufficient  evidence  for adrenergic  mechanism,  it
appears  td  have little physiological significance  in human eccrine  sweating.  Aldasterone facilitates sodium  reab-

sorption,  and  lewer salt  concentration  in sweat  during heat acclimatizatSon  is attributed  mainly  to increase in
its secretion.  Vasepressin has no  direct effect  on  sweat  glands. Evidence shows  interaction of  central  nervous

activitjes  for therma1  sweating  over  the general body surface  and  mental  sweating  on  palms and  soles.  Axillary
sweating  has lower thermal  thneshold  and  is less responsive  to heat load than  sweating  on  other  general surface

areas.  Centrally-derived sudomotor  neural  activity  is reflected  en  the  frequency of  sweat  expulsions  synchrenized

over  the  general body surface.  Subthreshold sudemoter  impulses persist in the  absence  of  thermal  sweating.  Pres-
sure  over  varfious  skin  areas  causes  dermatomal finhibition of  sweating  on  the ipsilateral side.  In newborns,  de-
velopment  of  central  mechanisms  for sweating  is slower  than  activatien  of  sweat  glands. Less sweating  activity  in
women  than  in men  is accounted  for by differences in mechanisms  of  body heat balance and  in functional capacity  of

sweat  glands. Sweat gland activiby  is affected  by various  local factors such  as  local temperature,  bloed flow and

wetness  of  skin.  Hidromeiosis, fomerly  cal]ed  sweat  gland fatigue, is close]y  related  to skin  wetness  and  appears

to be caused  by obstruction  of  the sweat  duct due to swelling  of  its keratin ring.  Increase  in sweating  capacity
during short-term  heat acclimatization  is caused  by adaptive  changes  in the central  thermoregulator:y activtty  as

well  as  augmanted  secretory  activity  of  sweat  glands. Lessened  sweat  response  te heat lead in leng-term heat ac-

climatizatien  is attributed  te weakened  central  aetivity  due to habfituatien to heat,
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《 厩 き魂 い   秘 順崢 苛勉 N・歉 セ・1邸 筋 ・ t．・T．マ 、し ド・ 初 翅 鐡 髄

ド δ るし勲 丶、局商鱒 K 劉碑i れ丁芍 和泉τ℃瓱 二 ＄ 冫 t ヤ ・ ら 、折瞬 皀俳AN 叺輪彪讖潺の 凌仏

も属乞られ ろ．表期易熱、噸iし箔 Z
“
痔 耄繋1こ婦可る溌汗 長煮讐 し しろ弱 い ゼ ，こ れ碍 発蟄ド

眞 可＞9・6t〜 に よ も申 紀 乖勧 《 銑1しに よ る t ％Z られ、汗曝匐膝 ρ翁戎能1　1’　L％　〈siS

）
矛丁・ 冫〒中

め 履幽耀度七低 く ，研晃臓む ト南い 」
」）

一19 一
N 工工

一Eleotronlo 　Llbrary 　



Japanese Society of Human-Environment System 

NII-Electronic Library Service 

Japanese 　Sooiety 　of 　Human −Environment 　System

第 4 回 人 間 一熱 環境系 シン ポ ジウ ム 報 告 集 ⊂昭和 55年 12 月⊃

）
）

）

）

　

）
　

）
　

）

）
｝
｝

）

　

）

　

｝

）

　

）

）

12

　
3
　
4
　
5
　
6
　

7
　
890

　
1
　
2
　
3
　
4
　
5
　
6

　

　

　

　

　

　

　

1
　
1
　
1
　
1
　
1
　
1
　
−

美献
Sato，　K。：　Sweat　ind凵ction 　from　an　isolated　ec ；rine 　sweat 　gland，　Am．　J．　Physiol．　225．　1147／1151　〔1973｝
Kaiser，　D．，　Songo一凵illiams，　S．　＆　Drack，　E．：　Hydrogen　ion　and 　electrolyte 　excretion 　of 　the　single 　h凵man 　sweat

gland．　Pf1　Ugers　Arch．　349，　63／72　〔1974）

譜議 i．T騁 儡
゜

署6，lla
「mac °1°eV・and

　
b’°chem ’st”y °f

　
the

　
ecc 「’ne　sweat 　91and・Rev・Phys’°1・B’° chem ・

Une
，
　H．：　Sympathetic　innervation　of　the　sweat 　glands

．
　and 　piloarrectDr　muscles 　of　macaques 　and 　hLlman　beings．　J．

lnvest．　Dermatol，　69．　112／120　（197ア）
Ogawa，　T．；　Effects　of　subcutaneously 　administered 　adrenaline 　on　human　eccrine 　sweating ，　with 　special 　reference

to　the　physiological　significance 　of 　the　adrenergic 　sweating 　mechanism ．　Jpn．　」．　Physiol．　26．　51ア／528　（1976｝
Morimoto

，　丁．：　Endocrine　function　and 　sweating ．　In：　1「he　Physiology　and 　Pathephysiolegy　of　the　Skin，　Vo1．5，　16351
1643．　Academic　Press，　London　（1978）
Ogawa，　丁．：　Thermal　infl　uence 　o口　palmar　sweating 　and　mentdl 　infl　uence 　on 　generalized 　sweating 　in　man ・　Jpn．　J．
Physiol．．25．　525／536　〔19ア5）
Ogawa，　T．，　Satoh ，　T．　＆　丁akagi 　g　K．；　Sweating　during　night 　sleep ．　Jpn．　」．　Physiol．　17．　135／148　（1967｝
Nielsen ，　B．：　On　the　regulation 　of 　sweat 　secretion 　in　exercise ．　Acta　Physio1．　Scand．　64．　314／322　（1965｝
Ogawa，　丁9 ，　Asdyama，　凹．，　Ito，　M。　＆　Yoshida，　K．：　Significance　of 　skin 　pressure 　in　body　heat　balance，　Jpn．　J．
Physiol．　29．　805／816　〔1979）
Ogawa ．　丁。　＆　Bullard，　R，　W，：　Characteristics　of 　subthreshold 　sudomotor 　neural 　impulses．　J．　App1．　Physiol．　33．
300／305　（19ア2）
Morimoto ，　T．：　Variations　of　sweating 　activi 　ty　due　to　sex ，　age 　and 　race 。　In：　The　Physiology　and 　Pathophysiology
of 　the　Skin．　Vol．5．　1555／1666　Academic　Press，　London　（1978）
Ogawa，　丁．；　Local　detennfnants　of 　sweat 　gland　ttctivity ．　In：　Adva臓ces 　in　CIimatic　Physiologン．　93〆1D8　1gaku　Sh｛〕in

，

τokyo 　（τ9ア2）
Sargent ，　F．，　II：　De卩ression 　of 　sweating 　in　man ：　so −called 　

朋
sweat 　gland　fatigue。

Il

　In ：　Advances　in　Bibloqy 　of
Skin嚠　163／212　Pergamon　Press，　Oxford　（1962｝
Ogawa，　T．　＆　Asayama ，　M．：　Frequency　of 　sweat 　expulsions ，　as 　indicator　of 　sudomotor 　neural 　activity ，　In：　New
Trends　in　丁hermal　Physiology，　105！107　Masson ，　Paris　（1978）
Ohara，　K．：　Saltconcentration 　in　sweat 　and 　heat　adaptability ．　In： Advances　in　Climatic　Physiology ．　122／133
1gaku　Shoin，　Tokyo　（1972｝

一20一
N 工工

一Eleotronio 　Library 　


