/Re,gu\o_han,e.b__body tempenofuﬂe‘_._-__ I

;,//,_,_——————’—/‘
oal NG exizta ot body hmpma’mm whnda Jﬂony quw

\/_jfnhlbéuchm_ﬁﬂ 4o 5000
aﬂg_xﬁ,,\:mh,ond_Lnxw_hb:\am_b G0g wn__anchcjfohtrtjew—n >
Q. ven I

Y
R ¥ W Y 31 B  animola: Sotoe Cieatures MaY :
,,Jdblemumymjx?m_ﬁu\: ommoh,,xwf_uljmp]q a¥ume ﬂ»& tampena-
_ _tute 0 Yhein iromediate exfuina) e,vovmanment_laut”bm% %nd,mamma
3 naqu\om_jhu@mj&m},mmundmmmLut,mt 0L Cnmj:unt.\wz\

0 o dibtetent o that - ol sheist: romediate - RAIAD: 0L gnment
Trbustwie wn \mha&m;m_ﬂmmm_hm—ﬂo,ﬂwwjmt_m%m_hmxb»_ﬂn_mumazw

holic) steathions
um m Mﬁmﬂ'm_nb_‘_k mal_ond_chemimlab -o_meta
o o QMMII@@&LQJO—YQILU

--M&MJMOMMLM—LMEQ.MMLM
§_a..eathan OH-a— \abymlogmal_}mu

e@\om ‘H

_Cepd ton o 1o ﬂg N/TER1 gm;mmuuﬁmmm as the. ambo_bg.hﬂeenmd

J

‘

: ‘ \7Z,(QJ,L k ( 1H10°C ) ! . < B

| ROLe) & ~ | '

i Codotherns  qre Qnieools Yhat Qeneriate theis o0 (body-hest and mhmoq_hmh
 viehuts s derived  £¥6r jotermal hoot thAud1m lnh\(‘,\n WA Q B\J b.rmduo} Ol

Mumm_gm_mm Bndu %mhm-m'\um . Y0 H A «?de\cﬂ'lw]ll Cnn.&'lnh‘]‘ 1I31,HQA}‘;QJ

—fiwe 8 Changes In he . "mmbm{-une ok J\‘ner G_Kh)-lm\von\mmment Endotheumy Un

) Gunotally. Considoted 10 he g huovints oy \omdn nnd_mqmmnh_ﬂmmMAomg_bhﬂl
__“Bj.’ able +0 Maininin - q -*ombum’ruhe 1w . dorde nmmn ah ‘Hadg

hirkh 9 :
\oddq tahich U . A\thcon‘du dihutent hatare 'Hm'i' nk—j\na extoinal _enwnonment - Such

o
|

et mu\ambu\ are _alan- n\q\mwrl ‘o Aome. %oh‘m\u\. i g
. \
_ Riwds. and Mommu\A Apy olmuu oy

v-\\nmmh Thexts un 0 tDlA@ anhm_m_mmm#;h_mmtm_m+duu

(__hiled Platypus han o hody temp: ol abaut 30’ dhile wugd;}?eu(m_\aw
ji o body *nm\%oqmmm oy about H8%.) Ty g “—CDAMf—'\Z\lL\aml‘}_m-}’-ww

Scanned by CamScanner

n o mm;,m(fg) gQggmmﬂ of  (a+o®C) . and_the. .date ol .. &Leachm_at_x_c_',__ :



4 Malntalned Qﬁ,g it desbied Jere) by steaching_a_balante betacen
heat Pﬂﬂduﬁhon and. _bheat loas. ———— ——— S
e /f—/—'——‘—’———MQMQMM\?—
Medharisro d\r heﬁt_?mdu o B2 %mempglmbawmme)vnof
- duthon s 40 incseane  Metnbd bﬁmt_bmmm—mﬂelﬁol_muwu
uhMeleaned an Q- hq_Moduct_ob_JnMnmUxﬂonMMmm_m—mNdudle_q_
Lgos9perts. v *ht—ﬂanﬁmih\q;ﬂw_'lnmmd_mmmm_amw Lmtom;_ondw
ﬁumuL _ Sivering. _oth ommmmwmmdjﬂmmog

— anMQanlmMumﬂdJnommwwm
__4he %ok us metabolizag (gihin the mitnchendsiq 6 kijbn,C.ﬂJA_Qnd—blﬂf—ﬂo—M

__,duuzd Dq mg_ﬁmgmon\?\ ol the animal ox \mn

__metnbolin the  bot: Motabdic heat bstpducton mgrglu_beﬁimﬂomod by the ath-

_-viby oy the  thysoid howmones- -\cbumxmo. (Ty) and Hh -l-mlodn‘HnM\mmne

#_L‘Yz) e Mdmz_o’n- theas \ﬁnﬂmnnPLUA undey the: Conio) o0b the nn’h))un:d

__ﬁbt’uuh)m{_aland anth hoxmones enten Collt toheu met of the. Hwam‘mnu A anwjldr
o T,  Onc this Comvorsion hoa B0ouud T2 buoduces ononn\ thuba \hO!ldmO

= Mmulaion oY No*fk’f ATPasr  andAeveral m-rurma/\ ;mwlm_\.m_‘ﬁ:LEmtuhdmtg
___Dh___gb,mw Ovoral) the ehpeit ur on wntreane wo Meinbolism and thoxs o e_an

_umteoar o heot oubpub Tn 0ndex I Juitaln this Ineseoasd metaboliamn, 0o
upka¥e muat- alAo omueam ond  tha yx. athiovad \ou a_Ta A’nmu\nl‘ed in-

___Q,mm,_um Yhe. sote ol bseathing The seleane Ol 'Hw& H—wnmcl hoxmones u
;g%,mﬁu\ by o negative }wed\anm \0‘0\0 tdhon Yhe levels o) Ty and Ty
\setame dmﬁd : ‘\7\)&\} nhibit  Storther MQ.‘@M ol T3H bdam +the anltenip

r__?lm;_’mm’__glu_nd Thua \Jmihno Yo velods O the -'dnum)\d ‘hostmpnen.

| ; Thew,_aMe .0 Ngmbhod Y ()Hmf mechaniama by
itk the \-,nalu ‘bmbmnhuu oly_an endothonm Moy inexean. Ym\nmi’m

!’,J Ambloak v an O\omnb’nom o Aolon Madiotom, Q\O‘H\\nﬂ bmm{ o enhmma

b ﬁ(_‘ﬂad Qnmmmont e’m, -

Bq. /:’l

Scanned by CamScanner



’)"",---4' ' 4 DY ‘ ‘ ST i : _l_‘
A Lu‘ N K VMOd'lO“Oﬂ" A w\denlna Ub It‘mw ox ")"U”OM JPQ(Q—_

‘\\ « “Tai
l
|
|

.F A

'JJ_'_b.‘q._n_.mmrjmd‘ ‘ Loy hi_um,_mmd-_mm,_mmm?‘

Fhe HUDJ WMQ[A, i“WﬂM'nﬁ blwd uﬂ&J i - i

Hypo thalamus J

o bTRE
N e

| Ten o
.

B S

-—

ey eedbatk V-

!
—3

N S | W [ — : e

R —— Metobolic ebftths e:§ Intuamd
o igbolic Moh ond _heot pHeduction.

e e e e el i s i — e —————— , -
©_ Mechanism_ ol heat oa 3= Heat (ohich un_l0st ub _dissipated 1D the
-:“_Q,m'w.nonmr_nt.‘,_C)ne__mmj“in_tohicb_ﬁ'}xiA_d};- “athjeved us D Jivent blood 1o 3h
. botiphuny_oy_Fhe_animal by Nasodilation ok beriphertal blood .\ eslels: Tn.ma
. _tammals, heat 1o ta_athieved by evoporation ol dweat fiom the 4Xin
__ Howevet,  dome_mammals_Ce-d dopr, al)l binda )96 notpuides Aueat §lands
— Tn dhem_Watwr us ot frem the xen pista o Fj_‘knoch- oy

_ Inde Mmié,_ado S m_me_‘Temb_mo_’runugz’__:._m E————
-_MME w;)h mmiﬂlﬂbmimﬁ el way to o be with an_exiver

-1y Cold_environment wa 0 Yolerate . This Can b achieved by Ao Called se:
-~ 9iona)__heterothoim 34J5&_mnknminm&_-_,ojy_dmmmm‘g_ Qk_ﬂ) e hod _7_ ol the
o diowtent torpoiofwies. e ond_example. oy orhmals- displating_negiona) heterod
e @AYo anehe binda and Mummoh---(’m\qalfu the moaT extieme Meaponar
et low_eovisionmental femponatwe ub hibotnokimn:  Wbeination may k.
,——dﬂb"‘“ed an. g Meduckiom Jm}mo\l«; hm}bmﬂ‘m&é c'i-g'.\\\%pn‘}hmmh)_aumﬁnieq

¢~ r ‘ o L e : '
ok ‘and " do_gm..- Tenminghig *Mmmgqnmm&mﬂ_b*_@nh-

» 7.~ noous _avousal. toith a - apid. M_un_etobolic Mate: qnd-body tembatshu ubid,

o Aetunns B _i%_mosmal valye'.
(: '

YRRT—. » -
f}.ﬂ_hduptoh on_1TD_‘extsieme. n—57_Endothuims_which_tend tn__tajntel n_('gm*\md?.fe.m;»_

I S . l

e p——— ]

Scanned by CamScanner



A

‘—“

\MM‘WMOUML—MQ ¢_omy_able_fo__tithstand__hot_envistanment,. ‘“m
‘ M@M&h@nﬂu&ma_mmmﬂomenjn_mmmmihm (axa. LQH
‘Jlm?ﬂﬂhmmhmumu il _wo the b oly_an extomive _umereant dm e xfu.

f&AMLAm\zhAtma_in_mmm cat low &y 1o umevieons (e lon
#ﬂwmmwm_mmud\ m_ibm_hﬁ_lnmam_dﬂeﬂhng_uou)wm
—dog, bivda the afus lem towat (o mmump,mmm_&mmw_
| %mmwd_%m—ﬁuﬂm%mmmumdmmmmmm -
"@ﬂnm' ombmrdna-n anqg ‘\em__\mm&at loa. B \o_bl:en_‘l:]aluf_mmﬂ_da&-

—'imﬂgl\—&mm_m_\m the_anima) 4o betame hypetthoimic Bu setnining
MM@MMM@MMMHM

desent Come). Hyber-thenmig o lup - byedents animals pith potoblems- fox lns-

—iwﬂmmd_bujl'\nmbmumm may hot_he eually 4nlertared by q))
oMdand- Tn ovden tm bomrum H,e baln lm'H') blong n1“H')Q Comsteet tembenatuse
0y Juth mommnbb heal exchonges um the bsain u,)ke/uku the L\an

C!m\‘emo\ blood f—\nwmq i the \ma»m Jn *mmkkm&d_wnmgmmjdo:od'bﬁj
leaving the \-m(\m

- (on'tin) oly bndu Tembpmhm N %ndn%mr%-? Like q) Canto) Ayarems , the
Canidial  Of f’rmbmcrhm uaan examble o homeostosn: Ba Jduch \i.—hn/L

Yhe. (‘mbnmn‘\'n oly _any homeostntio Aystermg — mr_eb‘row Corrn Portatnva
ak’md'om and Okmm newta) Q\e_mehTa Lnaxing Jr’rw,m 'h)quam-

The tecebinas which monitny 'hzmbeno-l-u:u o Colledl  thoimowe e | tosis .
f;mpnn\\u -Hnom g H0r tbea oy "r‘nmmn-.qorph’mm thoe tohich \l‘mmm: -

Yhoic aeion  Potentya) . bnnduthm N Meabony ‘h) an intsean in hmmmw
L rm& Yhe tohich’ _\Y)(":'O_Ml achon: ’ob‘hhha) bmo ?

detiente wm tembenadtive . Thsay Mebﬁumi‘ "ot Qnd 'eold -

FPhrormoye - |

" Cpb’m&w wnbuhw\w "“\mmnmtab’mm 0a foun

—

\Pme\wmn) Aonb\\&u um the  Axin rmr\ the Conta) ﬂpceb‘mm in_the huypo-,
_-\%e\e.mm Megeigm O the hiain. 'Wm Mt Jtotip hnnmtnh bmb\nmnl_chmgml
ar the - ternbenatuar. ply the  animaly  While 'H)e detpnd Snqu_mm

\\
e

L/

Scanned by CamScanner



ﬁ,ﬂLbomt O ’mmbom’rwu \ W

V- S By

Scanned by CamScanner



