


M.Sc.JUl.....................

...............................



W. ÇÇWCBJTIOW OP APTOS ?»

paggi vamm grecai

UW.. jW

B.âe. GawWm-. -■ -t ->■ .



AXM ÔF THS WWXmW AND PHSTX9B STUDIS3 1

iETiOH QF AiMLYSIS 7

ANUX3B MJUæ ADTCS TW U

Haterial 
Hesults 
Discussion

imœ s w âî© mî AEiPoæ tw a

ANALYSIS or mus TSM 24

Material
Beau Xts
Discussion

ccwASAïm wsœi® w Awm tissus . 36

in Mie®» Hiaan Subjscts, Figs anü JiaW_ts.

GQBaiL DI3CU33Ï0K }&

amaEr 40

BIMXæAHa'

Aœ^ïâ^jj.r^s

APFENErx



1

TÌ» blaute which evoked this thesis m th* fdlo<ng 

description by Davidson, MsWbeJoM and F®swwe ths 

amtow obesity. <he MÉW of c<U in- th® W capaW 

of accepting stores of fat is said to W ®m$W IKt«! and sot 

¿nereased in obeso people* &Ä çaU le disuaded <W 
(1) fat.»K '

The aim of this investigation is to W .nd ahaw Äther in 

fact this is true. In ^«IV w each of a set n*Ä of eOls 

teose increasingly distended. with fat> or is t»w an imrees® 

in the maUr W fat ©eilst IC th® stat»nt atow is 

correct» than ite, »re oW® th® abject, the gmte <11 to the 

proportion of fat la aMp»e Uem»» If ihar*B U an iœmaw 1» 

the mttw of call« with in&&9S^A deposition of fat, Ä®

of ««W> fat proton shoüM roaÄn

Ä aa»>

,1t ws œcidôd tìmt a suitable w to a^>roaeh th© prc^sm 

would be th analyse the ÄwÄsal eoap&»<s of adipose In 

œroal, Im ©nd fat and in normal and Äse ì»m subjects.

T» ©beatesi œiapælti» of W fat in Âpœ® tissue h» 

becow a subject of cwl^raH® roearch »and UahMqjes for W 

analysis of the tri^yöard4w haw dwalcped trsmwtousay during 

tî» last few years* This has -»inly Wœ dm to th® waM«U» 

that sadipos© tissue participates actiwly in lipid mtatoli» and



and w to toe ettotog? of obesity

athertootortoia» Very taaeh ios nttoi^4®h' ha® b®sj give© to ths 
klswe that stows this fat*

IM11 1911» U«w wa ««idwsd is co Asin

&W& W fat and W WUr* these W® to
•

utxjertain for no reforms® cm to found in th® Mtewtoto*
(2)

^¡garg» thsn analytod ®©®s haso adipose tlssw #W Its

HiW ewtoW arf foond that tMs ranged fW® 7 * W*

Aw® < the umatisfaetw character of information on to®AW. (3)
ch@Eii.cal eomosition of the ad^t hw tody» MWwll WtRph»< 

an instigation into th® matt®?» He h^ toped to arnly»® a

of toma c^avers to a 8attofs<stoW n^tyitiv© oondittow 

tot w aaaUe to oWato apeeimm wry aM iwW^ed i

data on a «Wte sp^iswn* This WB W ^ult im 35 RBW < 

Wo had died fw®& a MWt ih® a^hM^it-wi^t

relattotoMp» #»n applied to »wards »WWW» todtoatod Wat the 

WMwt VW atext W underw&i^t* MrMual «mlyws of the 

etetoton, mscmlature, akin and WWh& visceral W«W»» 

the« adi^w WM «ported* MtWa^l fo«ad W of the

tto® W wW, 2^.1^ W9 other «tract» protato

(I K 6»S) and the remtodm »h* ftws^or^ ^mt®b W oat tasted^ 

on the ash and this WSW^MM *0M^ of th® ®Mpo»e Wm®« 

to^ on whiah Ww® analyses tore done W preserved cmly toy 

freest^ wMl MtoWlBw WB started aWt <& rftor death» 

so it is doutof®! tlrnt thew wsuMe he redded « asswate*

mailto:ch@Eii.cal


In 1953 a siMlar stW w assisted on an adult ml®

46 years of ip* Äh W that of a Win mn» in «otó :

Ài-A JieU ooteiUon, 23^ below awrags wi^t for his a^ and 

height« His ws due te a stell fratture. In tW analyste 

th© «ponto of aäipos® Ws» were unter» 71.^ fat» 5*^ 

^ot<a ata ash. Phosphores was *W« Th® tedy «s» 

preserved in a fresen state for a »P before it was disseoted» 

tat premuore were ta’« to MMMs© ö^Wation ar lag oterep

rao^ag Ue apsii®» in a pl® Ue sheet.

tagne ató ww persuÄd after a long sllnioal

«My that ite fatten of adipose Ues® eMetóed wU WoM 

that of storing Wr# red utóert»M a UwMeM study of it® 

centred oa ita sterilii restent * They analysed adiposa

Uss® taten hF Wpsy ST p®t*aorts» from 70 warn aU 35 wn» 

tat th^y do not iasntion Wat stat® of health th# subjects ^j?s In 

or Un <t® th® adipose Uss® W» taten fros. Th® asm ài® of 

We am ws /»M years» and that of tl® wsea 43*7 years. 

Th® nœ weighed a ae® of 79.5 Wie We waw had a wan

< ^.3 W» -W cœposiUon of the adipœ®

Uss® ws ^a«S â»4 23.^ wUr in mn (W ®ä w»n(w) 

rospeetiwljr wiW 56.^ M ató 7O.Q?J W fat aaa 7»1^ M* â.^ W 

MMmh Th® iodi» j'iuatar fp m ip 73*^ 74*1 -wobbu.

They correlated eaoh < the o^o»nte < Ue Uss® Uth 

ap ani found Wt W fat fm résidu® iôWpBâ Uth ap in æ«> 

Ä1® W® fat iï»re«d to a ®®h s»H®r d®^w ató the water 

äeereased sMßhW. The residua d^re^tó Uth aff in wmm Uth 

a «T«p»ìing deereaee in water» Wile Se fat œnteA ImreMH

a Mitte.



MeWt QoKwW» ÀÿRB od IÄÄ analysed sables ©f 

adipose tissus taton M» Üw atóos® of t» i» befare and afW 

they had lost wi>t. Th® en.\> i» eospasition was essoared 

O eaUttlatiom fro» data oa W wiÿé» tody wäw Md tody 

voluœ la. an atwapt .to Äain sddiUoöal inftowtioa on th®

¡ nature of alternions paused W l»s < «iiht» Be subjects

( ww two normal and healthy sen aged 53 (B) and 1^ (3) ♦

had attained weighs aoœ^at atore their WeimW* weights 

cremating, ana had then restricted their ©storto intake to 

WO * M» Cal. B toiled Mg at the teglnnlag of

| the s^wiaent and Sé*6 Mg at th® Md* This was a lose of

I 34*9 in the apace of four mntha » His «Üpcw® tissto 

w^toltioa ’«3for® «nd aftor wight loos W*^ 62*^ fatw

13.^ and 32^ water and 2.^ and 5*M residue, tójeot B

i wi^Md SJ.1 kg and in just owr a ronth roduoed his wl^it if 

8.U Mg to 3043 W* ttor® was a siMlar Äan^ la Ms adipoae

j tissu® ooarpaaitlon. Ba» water ooïâoâ fro® lt»^í to W«î;à

; and the r«idto rose as wM^trsa i»^ to 3«^ ddM th© fat

,| œntent decreased from 854^ to

B»âr resulto Mad ^xe® to oomlud® that Âpœe tissu® 
j probaW WiirflwtM' the greatoat a®»c& o^et lost àsiog 
i ■ /

reduetion, while other soft tissues also aorlMbuto sl^ftosntly 

I to the to3y wiÿit loas losing am fat aospanantg.

Th© yily ^Mlysis of adipose tissue boto in tom a» obw® 
(?) 

subjeet»* to sr taowládge, has been dona ty Pawan aad Clod®.

! They obtained speaimns from 6 lean am 7 ©bea© 



and 34 and 14 obese post seri® speeimas. The sp©d.mw

W® sub®sta»m adii»»® tissue tata» fro» tha saw »©a of thè 

atóosinal «all. In «1® tom ito bic^gy tfes® W rean

valúes of water» 634g. tst and 2*1^ protoin* Post OM

• tlssw had sean eMpsmnt vabwe of water and 72.1,

: Adiposo tlesw in ili® obes® ìw alighìly tosa wtor» ite man

I vali» boing and nove fai wlto a man vaia® of W*B* 

protein corAent WS» m diffami fron that in thè toan adipose 

tisane and had a sean valli® of 2*<^* The indir» m»ì»rs (WijM 

of thè fatty adida in th® gubcutaxmus Ripose tisana in th» toan 
'

w@ 71*1 - 74.a (wm 73*7) and 67*7 » 71*6 (asan àM) in W

i dime* Paww’ data indtoatas a #d® variability in ih® brasa

‘ ocwapogition Ripose tisa^ in huws mbjwts*

Ther® do mt seea to b® aml^toaX data m tì®

Qo^oaitton @f adipe®® U»w in Me® and th® ®natoM® of adipose

; ttosw la aniwto seem io h-aw INMO restrieted to thè rat «d

¡ thè ©lima MS* fiuring a stiW thè retoWnship l»tw®n

j ìjody water airi aheatoaHy oombimd nitm^n aontaM Mth tody fgt

Í aontost» Pase «nò Hathban analysetì thè pertoenal fai of 30 ©linea

Í pi^w Ihoy fìxmd that ito fat water «Maposasta in adi^poea 

tissm bave tBaai v&toes of %.1M and 10*W reapecUvely.
(W

BaUnam and Page aoalyaad pwto®nal Ripose ttoeue» as 

wll m petoxgtn and seasmlar fai# to rais* 6? saltos of

j perìreaal fot» with a» aversi wM^t < 4*® s*» antójFsed aad.

! ìt wne feund that thè fat water» 10.M

and fai fre® dry mattar 2*2^. The 39 ®wto® of th® jWasuhs



adiposa® O an ama» wlgM @f IO g had a of

f«*» M'K wUr fat fres dry timne. BaM»»

alai® tM* thè «e^MW® et th® feWm annoiar in 

rate is stallar te thè w^wiUoa et f< la >n* a® deseriWd 

Breóte and Bit il M «MMat tbat he has mi

ciigMw^«1 tetmn sdi^sè Usw and so asiles MmW

& sàMUcm io thè on adipsa® Ue»a» ess^osiUa» batta 

la. Mae and a«h a furiti®* W «9®* < U»» in

rabMts, slwep «t A ®ha?t

aitosis 1» rfljMm Usale et »te© md rate » afa© a^ertafea. 

CoLctalUx^ wi Wé< ss thè Mtetle iiMtitor.



Six codone nt s of adipose tissue ware analysed. These were, 

«ater, fat, protein, potassium, sodium and. phosphorus. An 

estimate of the degree of saturation of the triglycerides was 

also made using the iodim absorption method. Water, fat, 

protein and iodim number «ere all estimated on the same sample, 

Telile sodium and potassium «ere analysed in a separate sample. 

Most of the components «ere analysed in triplicate, but «hen the 

sample was too small only duplicate analyses were possible. Any 

tissue sample which was left from the above analysis was stored in 

the deep frees© aid this was Inter analysed for phosphorus.

Drying in a de sic at or under vacuum was attempted, but proved 

unsatisfactory as a skin always formed ever the tissue and thus 

prevented complete extraction of moisture.

Some of the first samples were dried in large test tubes in a 

Water bath at 70°C. The test-tubes ware connected to a suction 

pu^> and the air was dried by drawing it through a series of 

calcium chloride and phosphorus pentoxide u. tubes* A steady 

wei^it was attained after 8 hours of drying.

Finally vhen an oven was made available the rest of the 

moisture determinations were dor© by drying in the own at 80 C. 

Of the twy methods described for moisture determinations, oven 

drying is the oldest and undoubtedly the most widely used 

technique. The sables were willed into small 10 ml beaters and 

it was found, as befane, that a steady wi^at was reached after



3 Mirs drying* Ths drying period oould I® cut cbm to three 

hcmra ome a vacuum awn w obtained ^4 no Mhgs in the 

estMations war® fauna iAen th® tw«»atur® ws raised- to 105°C 

and a vaaoan of 130 ?m.rnr H 3 - - wi applied. Th® dOfweme 

between the wight of tiw sample Wore and. after drying tas 

taten as -a aeaeure of mixture in the sample.

M* , I
Th® small sollet apparatus w» »ad for fat estimtione-»

Th® thimble «grMndars had a win» of Ä) al ate tte xwnd tot tom 

flasl® a whim of WO ml. 6 of these sets «M set W a 
fA : • • . •
long rectangular water bath and th® t^oratur® of th® water « 

at hO°C t just above th® bailing point of etter*

Booms® the tissue w» already dry prior t® ©MraeMon it 

®s oomidewi snnseaaaary to use Bloors alsotel^etter MÄare ate 

anasettetle ether alane W wed as the wlwnt for eatrastion»

The dried tissue ww trs»f erred with a spatula into 

th® samlet IMtMe* which w® fi»d firmly on to the mob of the 

cylinder- wi^i a clip so es t© msuw m 1ms rf <Ü»r tissue or 

otter. Onoe th® Wife et Ä® Msou® had bean tramforrad to the 

thills» the r»lniF< f^. in th® teafer we dlaaölwd in etter 

and wasted swerÄ tims iato the cylirÄr.

The aasplsm never 3BWM 5® w it w found that 

reflux fe®* 16 hours was suffioimW 1-W f» ooapBt^

extraction. Once the otter ted been disUUsd from the flaÄ 

the fat was dried in an own at for two hours md then 

aHowd to eool in a deals ate? umor ww® before being willed.

These



were earefUliy aXeamd and Wore «aró ©j$eM®ró 

aró ttelr tosrsase in weight w® th® fat had aBeu®Uatod was 

taten as a masure of fat in the ssspto. Wl^ad emites of fat

used as Wtrótods aró reocwry w found te he <tMn 1A • 

Ml*
Tte Moro-Kjeldahl wWd ws uste tor protein «tiaattom.

Before diction the fat free dir tissue w dried »sedately 

in the own aró th® n wi^ed tote wall tutes» frea th»

soviet Meta. TW m to as wpW w possible so as to 

^mid any water absorption fres the air« A spgtula tip of 

oateW» (Spates GuSO^, 15 parte K^> 5 próte ttg c^de 

aró 1 part »tonto® rów) aró 1 al of someter siró sulphur!® 

asid wre added to the tío»» aró this altowd to digest on 

an sísatela heater W tours ty róioh tlm Ü» Mwts 

eróms’less»

A MarM^»stiXl ws used fbr ths diat ilición aró the 

s^pte was wshftd steai^A toto it 01®® It isró tew aHote® to 

te<* Six smU wbIW war® eufftoient to tte aa^*

B> dilution w iwewary as the sa^'to w» wall The

man of to® fat frs® residue w M W»

15 < of W sodios hj^rtód® ww added to eaoh swle to 

rel®«® th® aró this wró trw®$ to W A of a .4®W 

solution of boric asid daring a psróró of 10 Mmtes.

Tte iróictator used w® n mxture of aa^yl rró aró methylene 

We* whtoh ws only nade up just before use as it tends to 

deteriorate on staróing. Tte atotura I found ssitisfaetw was
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a wethyl red to blue ratio of 6*1* Six drops of this 
gave a good pink colour in boric seta and turhed a 
eharp lime colour as soon as aswohia was »oleasod into 
it» Th" ammonia was titrated with .W5W hydrochloric 
acid to a faint permanent pink ©clour.

Sodium- hydroxide was standardised with potassium 
phthalate with phenol phthalein as indicator and then 
used to standardise the hydrochloric acid.

M^l«a specially put said® for thee® estimtions 
were kept to approxi®^ ely the same weight at an average 
of 300 »g* These were first dried to assess the 
moisture content and then reduced to a white ash by 
heating in a suffle furnace at 450 C for 16 hours»

The ash was dissolved in 5 < distilled water and 
then dilute«! to give readings on the photometer at a 
maxi®»» sensitivity. Each solution was then road 
against a standard solution of approximately the same 
molar strength and. checked. 3 times.

The diluted standard® Used h»d concentrations of 
.38 ug Wai 1,30 ug Kj »76 Ug Mat 2*60 ug Kj 1.53 ug In« 
5.21 ug K? «g 1st 10.43 ug K per «1 and 1*53 ug 1® 
-wd 2.60 ug K gave full deflection nt aaximm sensitivity, 

ivory precaution was taken to avoid ccntas^nation 
of the tissue with Ba by usii^^rade 4 

blank used was the same distilled water used for the 
dilution®.

Tk®, EEL flnrrxe. pkoto^e-tcr 3 vc 3 e=4 

foT ftx C S‘S-- « 3 b iVv» o-Viors s .



Mm
are W WteWo of Ogasas of

wtisation, in «hi» phosphorus forms phmphamlybGio aUd 

a^ than beoowj r^med to a toe oo^ouM miitato far oolwri- 
«trio ®saaur@®^0. I haw W& Miens adw^ati^h Mien 

; criginally wtteUd pbosplwrw W a sWl© ^^station of King» 
■ percliloric »id »tho^^ but later substituted aM« in 

i pl»® of g^m naphtotosulphonle a<d a» » mousing a cent«

After the adipose U»» had teen dried and e^aeted for 
I fat» the rwldw was weighed into sss&U ®toro*XJ®M^l OaeM* 

> Th© swra^ wi^t of tte tissue ws 10 W 2.5 < p^otorio 

acid ws added to W flask aHl ti® ties» ws Umsted at a Iw 
! imt owr an ©laeteie heater until it « «towU»®* ^er 

pooling» th® ooj^mta of tto flask ware Umed inte a

H < wlnmtUe ^hsk • 1 < ammniu© s^Wat» « added and

MsW 2 sal »Mol and 1»W to sahsa up to th® 25 tai wrk. Tte 

^(-i^ aai Ww wre added at regelated intew.aU so that the 

«sUnation ooeffMieats omM all be bat®®» 5 and 10

saimtes after Way h^ been sisso»
A statMiard solution e^AUnlng .OM a® ¿ssoapAwrus was 

dilated Uth th® sa^laa and its aaMnBtlon coeffieieat ^®n 

oheolsM agiinat Us* uliMabed golution w idenbioal*

;Jnaa;- plyMate sototton M 6 oC A.a. •» dtoAved

aM dieted to a 1® M Uth distiUod water.

Perchloric Mid. eotaUon (S.Sa.5« *-B.

intew.aU


AMdeX* ' 2 g «tool pur® sodium tore

dissolved in glass distiHod water and diluted to ^0 al. Th® 

wa^nt w Wt An a plate in th» wfrtoarator ato 

discarded after 10 days*

A »took solution owMAng 1 ag phosphate® per ml w 

prepared fey dissolving 1. W? g A.B* potw<u® phosphate

to distilled wter and dOut« to 250 »I* TM® solution «as 
o 

stored war ehtotefor® st 0 C* luitabte standard ®luttom for 

the ^.IWatton curve wre obtained fey dilution of toto sttek

The dilutions used w?® .003, .011,

.03) Hg phosphorus A»

Th® IM®« spsctro ptotowtw ws used «d all itaMagi W* 

tatem at 6u0bn^ Mth a red filter.

M*' ' adaptaUon of MJ*® astod ws us®d. 10 < < 

earbon tetr^ciuoidde w» p^pattod into th® wre» tott® flag® 

gobtaining th® wl^ed «ther wtrast fro® tto soviet diatillatxon. 

After toe fab tod Wen Aspired S M of W*» tolutton 

(supplied by B.D.H.) wre added. This w® wU satoed and then 

stared in a dark ptone for one to t« b»w« Ti» aolutton w 

town tramferr^ to © 500 A ecmtosl flask. solution left 

to toe xou-to tottoa flwk tos wW out» first with lO A of j 

potassium iodld® and finally Mto water to mate a volt« of 

atout ^0 ml«
This wt titrated itoaediately with a 0.11 steward solution 

of sodto® thiiosutohate • Storoh pouter ws tidied wten th®

solution had toso® yellow and dis^sg^awne of toe blue solour
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IBS taken as the end point» The untitrated iodine in ths 

carbon tetrachloride revealed by its pink colour, brou^it into 

solution ■with continued shaking»

To determine the iodine equivalent of the Wife solution, 

10 mi of 1^ potassium iodide and about 200 ml of water wre 

added to 20 ml of Mj *s solution already in a 500 ml conical 

flask. This was then titrated ■with the standard sodium 

thiosulphate»

The sodium thiosulphate solution was standardised with 

potassium iodate. 24*3 g pure dry sodium thiosulphate was 

dissolved in distilled water and washed into a litre volumetric 

flask. 10 ml of amyl alcohol and 1 ml of sodium carbonate 

were added to prevent decomposition and the solution was made to 

voluse. The solution was l®pt in a bottle carrying a soda-line 

tube to exclude carton dioxide.

For the standardization of the thiosulphate 25 ml of 0.1 N 

potassium iodate were pipetted into a conical flask and 2 ml of 

100$ KI (2g. KI) were added. A solution of equal volumes of 

concentrated hydrochloric acid and water, was made up and 10 ml 

of this was added to the potassium iodate to liberate the 

iodine. This was titrated immediately. Starch poWr wM 

added when the solution became pale yellow, and the end point was 

readied at loss of blue colour. The thiosulphate was standardized 

and the iodine equivalent was estimated with each group of 

titrations. Olive oil was used as a standard fat solution and 

this gave a constant value of 83.
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MATERIAL
The mice used for this investigation ,he outcome of a 

selection experiment, carried out by Dr. Falconerab the Institute 
(15)

of Animal Genetics» in which selection was cased on growth during 

the 3rd to 6th veels of post natal develop®nt. A two*W 

selection was applied to one pair of lines for growth-rate when the 

individuals were reared on a hi^i plane of nutrition, and to 

another pair of lines for growth-rat® when the individuals were 

reared on a low plane of nutrition, one line of each pair being 

selected for increased growth and the other for decreased growth. 

This program® of selection was extended over 13 generations.

The high plan© of mtrition was the normal cubed diet 

consisting of 56.^ carbohydrate, 13.5;® protein, fat, 12.% 

water and ?•% ash. Th© low plane of mtrition was provided by 

a specially prepared cubed diet made from ingredients of the 

normal cubes and indigest able fibre,, in equal volumes. Th® 

fibre was in the form of ground oat husks. This low diet was 

fed ad. lib over the 3 week period from 3 to 6 wefe of age and 

then the normal hi^j diet was fed.

Selection for large sis© on a low plan© of nutrition was 

found to result in mice with loss fat than those produced by 

selection on a high plan© of nutrition.

These selected large mice were used for this investigation 

because of their difference in fat composition and the original 

stock from which they had been selected was included for comparison. 

All the mice used were males.



Thé chemical components in adipose tissue wre analysed on 

the epididymal fat pad of these mice and the wight of the pad 

was also used as an index of the fatness of the animal*
(16)

Hull has shown the weight of this fat body to be highly 

correlated ■with the total body fat.

The Mee wre killed by cervical dislocation at ages 

between 10 and It weeks. Their epididymal fat was resaved 

immediately, without its main vascular trunk, and a section from 

each pad was snipped off into platinum cups for potassium and 

sodium estimations. The remainder of the material was weighed 

into small 10 ml beakers for water, fat and protein estimations. 

The shortest possible time was taken between the removal of the 

fat and its weighing. GontaMnation of the tissue was ©larded 

against by careful washing of stainless steel imtmœnts with 

glass distilled wter.



values of all the data for the 3 mouse groups including 
age. Body weight, Bpididymal fat..

The mean 
number»

The significant differcnces between the 3 mouse groups

Age No.

TABLB I

Potassium
3ŒQ/100 g

Sodium 
oq/ioo gBody Weight

_X_____-
Weight of 
¿al—X.

WaterJÙL
Fat Protein 

„„EX-

Control 90 10 31.4 0.63 7.5 9O.8 0.79 0.44 0.80

Large fat 86 7 54.6 I.42 6.5 92.8 0.75 0.48 O.69

Large lean 78 7 42.7 0.48

TABLE

8.2

2

90.3 1.31 O.65 1.34

15 degrees freedom 15 degrees freedom -12 degrees freedom
Probability 2.95 Improbability 2.95 improbability 3.06

5m probability 2.13 ' $m Probability 2.13 5^ probability 2.18

Bormai - Large fat formal.. — Large lean. Large fat — Large Lean
Mean diff. tWM» Mean diff. t Mean diff. 1

Body Weight - 23.2 8.0 -11.3 8.3 + 11.9 4.05

Fat body - 0.79 3.4 + 0.15 1.1 + 0.94 4.69

Water + 1*0 1.8 -0.7 1.1 -0.17 2.90

Fat - 2.0 1.9 + 0.5 .12 + 2.5 2.93

Protein + 0*04 .27 -O.52 3.6 - O.56 4.4

K - 0.04 1.9 -0.21 4.6 -0.17 3.85

Ha + 0.11 1.5 -0*54 8.1 -O.65 10.5
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w* deaariptlve and analytieal data oô of ths tw®® 

groups of M@a» tiw sort roi» th® lar^ lean lar®» fat, arc 

preaented in WH&ff iô table 1 Mth faM d^ails in tm gppendix» 

ih®r iœiad© W «< w oî^o&i

analyses of enter, fat, pmtein, and godiw in th®

fatty tissu® .
An att^œt t» analyse DNA in tM adi^e tlæm of the 

(1/) 
aantrol Mo®, usine CeMotti’s attod prcrnd ww^oœ«, aad 

ena^ais of potassium ws as a »W ©f «Uwtlngth®

oeUularity >f tissu®.
Potasaiw a»ï sMiua W» ttswCare »Wat^ on th® aMjWS 

tissu® < a wwM bateh ©mAr^L Md«» and tt is for 

r®aâ©n that Uw listed separat®3^"•

The data on the WO œœ® fmtÿs we oo^arM ag<«t 

®ash ott» uMng ’Muants* *t’ test. T^sô *t* wlm are 

liatsd in tabla 2.

Bo^sAiM '
The Qôst aarlsad bstïsæ ttw thw© is UMr

1X3^ wl^t* The oor^wl Mo» 1M Maat with a 

wi^ït of 31.4g. Th® lirge 3m» Me® had a se» of

42.7 g and W tet Moe hsd ths largsst wm of 54*6>

ït la ©vident ÎW» tM *t* values 3«% 8.3 a®d 4#W Wt the Wdy 

wl^ts of thés® tiw© ^eups ara VW différant.

The wm wi^its of the fM pMs in tM aéMWÀ* larga lean 

largo fat Mo® are respeatiwly, 0.63g, and 1.42g»
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When te M test i» » Mffweme ttam te tata* 

< te ta pads cT thè «mtrel ta tm tag» &»a <®« 19 evident. 

The H* tata < 3.4 for tho nata ta tage tat Mee tew a 

«tastata Äi®»» tata» tese tw grews and W Mta» *V 

vate # 4*6? f®r th® lar^ tat «ß largß lean M«® stow the 

dlfferwoe bet wen thW® W ^W» to
TM f at pad vetta» are ««lata »ith te Wly vetta» et 

tese ata Fig. 1. The eoeffieiant» ten axdy the tag» tat and 

tag» taa ata O» «tanta'là *W» tot ta* tto control ata 

sr© imtaad it ta a tarn wta < Wa la a^Uimd W 

te tat that ta «tat Ita haw tat pad wi^ta iddi ar® 

tei^iirieaiW <ftata tat tawi &£ ta ta«^ m®«, iMM 

the^ tasi tody wi^bs*

The ehaatoal eo^oaitioa of th® aÄjmse ttao® th® 

«tal ta 3ta» tat alce are »t slg<fismW differente W» 

■ *t* vtaM Wr tafe «pöwatt wtBrt ta> pretta» potasaiu® 

taiw ta ttaa ta aw all Wta tb® M twÄ ©f prÄÄilitjr*

Iben Üw lar^i tat Moe so^wad agissi Isr^ teaa 

Mee» taMWt «ta «tata »? thè adisse tissae et tese tw 

raup® ia ta«* to W Mattata diff«@nt. But te dif 

ìwtwea ta ’ tat IM peroenta^s are oniy ©ignificant. at thè 

% towl sfalla ita®« ta protan» petaasius ta »odiura af®

at thè tata Ä® ta p«»Maga ®t ®ta W«M in 

thè larga las» group is lowr taBthi »a» ®f 92»^ la te tafl 

fai gita» A11 tal ater tastata» haw a M^wr peroenta^ faa 

te larga laan 0?ta»



The Correlation betten BpdxJMfÈL 
and the Vfeight of the Epididyn^Fat Pgd

Fig» 1 (r ~ »72)
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Iß» larga lean Äen the sonimi

also h» Mgter Val»®® for pratein, |»tMSim aid sodium and these 

diff®rsm®s sr» slgMfUmt at ti® M level* Wi la » 

si@aific.ant diff.arem® betwen the. fat W th® wter p®®o«tagw 

in the adipose tism» of thee» tw

The rMaUomW of fat to protein in the eptMdyraal fat 

of those Ma® iM been ©aloulated, using ths anaSytioal data of 

this adipose tissue. Th® MMl^âW of fat and protein in the 

fat pads of eash group with an ^idittonal o.A»latMn for the 

asouM of fat exported by 1 ag of litote in Ä pad o

Hated below in tabla 3»

fat fat protoin 
tn-^Le

Mg. fat suripartsd

Control

n...

630 Î72 4.9 UT

Isre® fat u® ma U«1 113

lar^ lean w 433 6.2 69

It eon be sem that th® »M» S^KMWt of fat is supported by

1 pr0t<s 1© the control wi large pads, bat only half < this 

amuiB of fat is supported by 1 ag of protein in the lean fat pad. 

This is a clear iodisation thai there has been an increase in the 

amount of protein la the fat pad of the lar@s fat Moe*

mailto:si@aific.ant


The rsalts of thi® irarasUgntian can be sald to prsaent 

fMrly evidenoe te ©C thè *lw test there te an 

tea»®®©* in th» aBhor of fai calte a» tí» fai ü»y wcplroà 

io atora te imreasad«

'Hite @©m3teten la basad 0» tí» fast that, lehile thè 

esposi ilo» cf adipose Ussue te tí» eM» te tíB

lar^ fat and thè codimi atea» tea wight of th© apidldyoal fai 

pad in ih® larga ®ie® te «re tete «w m ®?w6 te tesi te tì» 

contrai sette»

fi Ma ateo loen showì test 1 wg psotein in te® O pad of 

thè larga fai WWte «a» amisi af £^ » te 

supported 1 pwtMn in tea fpai ©f 1M ®>ntrol Me®. 

TMs ideate® Wt protein ss Ite pad

beosma lar^r with ©temi fai* li ©aaaot tl®n te aste th< 

te» Wta fat te ter» W a amu^ of potata, <àsa 

temare tmwwin^ djMMsheà » ite fet steres imr®®ae* bui 

ttet MI we fai te MWit so th® polsini tóat is t© s^# tí» 

aalte t inervase t© nlWBMMte tete fai ima»«

thè fgli that S®w te » al gniftessi tUftewm® in tes fai 

of adiposa Mssm te thè contal md Me® 

atea 'telisi thè differanae te fai ^mentra'Uon tet^en. thè 

lar^ lean and larga fat le ohlr ai^Lfteani ai ite M l»wl# 

doea sugassi that thftre te not a wir <d® variability te ih® 

fai comanteation te lean or fat ^tee and sa« te indi oste that 

thè fat aalte te fitee ©a» ohly h©M a eertate awunt (£ fai 

and no mre.
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MW is a «4 uss®

in th® large Man Ä®«t ani Wat of t»th to® 

and f M Mse* Thi® M in W ©f jtöW,

potaasiu® aaö sndinm* The pwtsin mmeWation in 1W8® 

Man B «¿tarnt t<w a» M<» an ^at in ti» ®Uw iw 

gpnups» and the tonte eemcmtra^ön «Mr »e«w totem 

plan® in th® Maa gtep« se« to M du® to th® effeet o€ 

NtoeUsa fw ^wth an & Iw plane of nÄMtion»

li » aMn M ®»n tMt Inemtseid wl^»t in ihn 1»^ Man 

Äse :to a? th» M RäMawil? due M aa

irsrsasa in ti® »mt ef prnMin In tM Fer Ä» ls^ 

Man Mae haw a »h hl^ar W weight. thaa tbe «MrtM and 

yet Meir aptdidymal fei

^welstoi Mth total btoy fet> Ws tha öa» as Was» in th® 

control siee. TM ®m Äff®w.sM totwen W wuld oW 

wmÄ f ar an ins*®»® k g in the Mm Mn® and

it M aswaad.» Mth a oertain a^Ä Juatifisation* that thM 

hw® m olgalfieant affest on tM ramüts nf this 

inwaati^tim*
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yaw rmMM»

Adiaos® ttowe 18 oomm^Oy toseritod in the Wsto»» 

as a Uesua wULA 1® unaW to impease itself W Mtosto. 

g^ml no wtoswe to given to Justify this

«tat®mt, and it was dectoed >&t ® InWesting W to

assus^tton wuld to to MtoMito. th® adipose tissue to MM 

ato »to rftor Way had hem i^Mtod with eoUMeto. cm’affi 
(IS

similar wk iras only «ftseowred rftor Wto «®s

completed.

It to® tong toea tom that s^pr^rlato toas of 

mu, arrest MtoMs at stó it to tM w

KtoMe tMb ^Sfe to toMng place to adipo®® Ussm mid to 

WWM to m» tortor* I Ma «MW codeine

is wry evUlexit in th® emitimaW w^wattog ©mH is^toti» 

gM seeUom of this tissue wm «xaaií»« <W Ub a^0to tissue 

to wrify tto <feetiw»s < the aeMünto»

13 Mw of tto sto^a aU. «ei^iing «hM <

4) cm 5 «ito Wto ha<ng aislar bW wi^ito? 

(table 5) tor® «»to&L*
IM efftotive dos® of aoMiiein® C» Met wd »to to 5 

(19,
miM* dw for ttoh totml

was W distilled »tor aM touted to

vMusbs of 0*2 al in ito s^e, 1 ri ia to rats. Ite aniwto 

wore Mltod tours lator.
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Botñ ti». rats ató oto» ws asphjMattó wMh gas ató tóe 

^íMdywl fat w dtoeeetsi fi»m ©aeh animal $d put stralght 
(Ldl.e/U'O

lato Mí fbrsalin. ,Wit tonal ©f fat ftw difieren!

partís q- ti» «ero tafea fwa ti» rato ató a«tt« of toe 

stól intestina we taWa fro® ¿x of ti» atoe»

&ftw Maytag Be iissws la fewalin awigst, Se adiposa 

tiesa» was transferid straí^t irte a 1^ aolution af gúteUB 

ató altowd te ©osle toasts® toe <Ot Xt w tina tramfaiWd to 

a 2^ MlptiM ®f gelatin ató tólowd to Mate W

tiWM ató the ^latin «m pwtó into a ®aM aO©w®4 te 

set fot» an b»*» tea Wé M set» H w® wdwa< i© a 

smll blmk rsart eaete piw® of tisau® ató 30 aésttonswre ®ut. 

sn Me:eS^o®. ■

Thsse seatioBs wiw '6»a attasMá to si toes traated Mth 

geKia dllewd to stató la Tapa» tor 5 MmtM i©

Mame that uere m to the alide-*

¥|» intwtím w rmwoa fwa ti» fer^lin» rínsed i» wtor, 

deteydeaiad ttowgh 5Qí¡í 2^» W dnd 10QÍ alsaheM aleas^d la 

^iol th®n trwfewd te j>awíSa* The j^sraffin iras changad 

tlww tta® tetare tte tisme « íixsalM Mtorat<w

seeUom ®S ®aái ttowa ww-é cut and ti«e ti»a te

glid®3 ♦

Bath til» intostinR »i th® adiposo Uasue wr® stalmd \%íth 

WMebs. haeaotw^.» staia»

The paraffia inthe intestina seottor® m «asteó oui <W 

serien®» xyto» ató ateolut© atocix?!# ató 7^ atotóol ató 

finaUy water. Time seetiom wre tten transferred atrni^t inte



ile Alowd to stala far rive Maio» »ad then

M»tì in wtw far fiw SÌMWh T&» seetton w tton 

évh^MM MW W W W| atootol» tosatosi Wh 

arri rmnted. in batoam«

ite adipi»® Mòte anse att^^d t© tre sWe w 

deh^ratod àtó «aMaà te «a®W ti» s» w*

w®xw@ m@2M wre fm»i in wt^jaw in tlM 

inteati»-, ®® eaiM le remai 4» ^ài^e tiwm afW an 

aMemive aoamh*
(M

TM« ia la agpeemnt <th Ub fin^ngs of C®se»n

Mi ®?M®d àtìtjws Usa® i’^ ©itoais after ite a^MW®aX fat 

in rato hai imo mì^eted W sw®» damgi ly 

fwaaing* ìfe al» wni cKsMMne a iràlUW ani 

«as anobi® to flM w tBtttaWB < t<totie ctoiston ìiW 

thè fai calia»



StaOateM

The '> -Kl >A plan was to get equal :»É»r8 ai adipose Wme 

^edms &oa well imriiÿaed and obese subjects« It ww feuad 

however, ^at ít w impossible to got a 1^» series of gpwimm 

iros otase subjects in the avÀlabte.

Under these eirm«ta»8s it « decide©. toexainme ahn.dipo.se 

tissue sp«i»M «ad» watlaW from surgitaul opeatíamiwA the. 

kops Lka-b some oP Lke-m would be front obese people.

Sped»® of omntal ot Abdominal satsutaneons ^i.j®8« 

tissue we obtained nt operation from 76 patients. But only 61 of 

these taw been in this iwest lotion bed suae ti»

of 10 < th® sabjscts could not b® obt^lnscl am th® 

remaining 5 W® iniïospletoly analysed»

AU the speclmœ saw tw wre tato frœn missis underline 

©perAlons for various aM«lml œsplaints» îhwe are listed in . 

tablas in the a^pendU» M. of the aWoaiml ooaplaints wre 

©^trointesUtal of uhich 12 ware appa^c^toM^» «»Ue 2 wra 

bilateral sy^attotbMm» There wars also 3 pæ«tat®e^<®s 

Mri 3 overieotmaies. 3 of the subjects h^i hernias and of the 

2 spesiaens ^Ash we not abd^Uialv ©M W satotaneow sdipas® 

tissue from the breast» and the other suboutaneóte adipose tissu® 

from the thi^i*

The ïMjority of the subjects wre over 40 years of aga. There

were 32 between 40 m 60 years of and 22 subjects between

ahn.dipo.se


60 yeaw Mi 93 of am* 7 of subjects we ' 

Mtm th® am ©f U and M

>1 of th® wbjoots «ere sales and 30 vare females«

I obtMmd the heists and wi^s anl am MM of the ■ 

dietary MbW of these sublets W sending the® a ^wrtlaäMiw« 

The height ®ad wl^i mamta given wr® «^ted fW Ä® 

purposes of thU iwsatigatisn, M MMU Kowtloa w gained 

about th® true mtritioml state of the subjects* An estawb© ef 

the d®@m of fat»® of these surest» W therefor® aads W 

©alaulsting tteir wi^ts as pereestam® < the stand^a wight 

given for their M» a> am hei^t. The standard wigit tabi® 

used Ml that ^fawa up by an imwanw ®«®^W in th» H»3«A* 
Wtwm MB and W>* Their Ägaw are recsmendi? as being 

profWaM® to fw studies that haw been o^leted on »taadwö 

wight» »® wo@»W* The aubjaeta had taw wl^ts ran^ng 

Ms 70^ t® MB of their stamard bW wigfe»* Ww above 1W 

Mw aomidewd to be to* Thar® were 4 street® 4a the f^h 

ran^, at 15 at 9 at WO - W* 12 at 1W -

11B obese sub^eote abwe MB*

Tte biop^ ttww was put into stwiHsed». aodius free»

Mr ti^A taybtles the wrge®® analys« Mt hin tw iw» af 

e^iaion if possible. Wien it W WoeMbls to analyse the series 

straight aw* they w® stored in a refrigerator and analysis ws 

started mithin 2^. hours»

Portions ©f th® speM»m wiping approMsately 3^0 ®ß» ^bh 

as little blood eontaainating it as poesiM®, -were divided into the 

platim© e^a sad the beste» for .analysis.



MM. fl m Satw Freveln 
™xX.^....

K I«a lodiîfâ

Wœardial 62 »*< M 1.3 .26 1.35 6i2

Cerebral 5à 92.1 5*1 1«4 .26 1.03 66
Mbmmry MMIm 43 ae.9 M*£ 1*3 1.33 66
Qaraimm 65 39*6 d*4 .33 1.13 74
Wwfc Falla» 6> 1.4 .31 1.42 73
Wwaráial 3hfW$4 50 ' wi 4*9 1.1 •S .59 67
Careinom M #•2 9A 1*4 .30 1.5® 60
Mi Xnjxwy 49 94*7 4.1 1.5 <2ô .37 70
ÖaÄas failure Ä a?*ô 11.0 1.9 .51 2.10 69

1.5 *30 1<M 6?



10 q£ Us« w» oWined <thin

tour® paaWswte»# Worly sii c< W «W®^®

cardia Wto diwas® ®à adr 1 »f th® W ®dWatW

The ago raa®t il»®® subjacts» «Mah 6 Wv» Tesai« f» 

mi®» Wt fro® 35 fws te S y®ms» I ws i®aW te oMaÌB 

ths body wl^t® ef theae and baro ®»Oy pr^extoi

thè ana^iesl resulta of thair adipose tigsua speetwm, 

«ISimt imlAìding thè® la th» eee^raW® analisi® • ■



âiâàèâ^^Mgfe’

X®2&ÄÄ M* ^er m fWMB K Ma
ÂâMXAÂâSâLâ

70- 79 4 MA m.5 3.2 .62 M5
83 — 12 16.8 3.0 »52 2.19
90 - 99 15 13 *2 32.5 ^7 Mb

100 - 109 9 10. S 87.2 2.1 .42 1.29
110 - 119 12 10.3 3M 2.7 1.J2
120 - 160 a 9.6 88.2 2.0 *40 1.28

te>.tÂ>w»t.5Ltâ
s^ss^âm^SM

-OsâOâiÂ £ a
70-79 6.6 - 25.6 W - 934 2.3 - 4.1 .21-1.17 1.26*3*54

80-89 7.1 - 36.1 614- 91.3 1.1 — u. 5 .14- ,89 .49-5.14
90-99 3.3 - 25.3 69 .1- 91.9 1. 2 — 4*6 .32 - 1.02 ^9 - 3*C4
100- 109 7.2 - 14.3 ao.o- 91.0 1*4 • 2» S ,26- .54 .84- 2.05
110 - 119 4*4* 15.6 78.2 - 9^.1 1» 6 — 4.4 .26- .79 40-1.98
130 - ito 5.9 - U.1 80.6- 94.0 ito - 3*4 -.23-47 .71-1.76



TM

©poratton undergane W each mibjest are ^-wmted la tj^lM ia ti» 

^pendix along Mth tha scw«pominí «heMeal amlyato < th® 

adiposa tissu® apeáis®;® fresa th® subj«>s*

The PO831U.& effecta -of W wi^Jt, MK» a^ and gasteo 

iatestlml on >® campas ition of «Mpas® tbwe

mbj®®ts haw ertiadled.

Th» saltos Wt gmiwd ss«r&^ to ti» wights of ti® 

subjects, «¿toaUted aa pereenta^a of Óeir standard wi^ta. 

W® Ionest pereeatsgs ®»Mit HW W l&M»

The ranga 8»an of ®a®h eo^»nt anaW^ la W Ussue

ar® Ib t/hos® iü ó» í «© man w^w

jttmsW deareased tn ti® W »

©besa aró ti»« ws * eomoMtant imww® in ti» pr^brtton ¡ 

oí fat as th© wi^b of tba si&jeata inaraased. Iba fat p^wnta> 

in W SW» ws B3«^á liO| Wt la th© obes® w áS*^« j 

The ranga of both the fat and wb®r proparUona deereasad <th 

inareasi^ tody wl^t. Protoin, a® wB a» potaasím and sodium» 

deereiased <th imreased bo^ ^Bh harO^ W M tteir 

breadth ©f varlaUcm.
Ti» toonos of tM® ralottomhip bet^m th® (Bfferent 

tássu® Qoepomnis and tm imre^ing body wigíit w® 

testad W ec»®®latinf t>» eoBpcmnta < eaeh ©f W M wUa 

5dth the «o«‘©spowáing percentaje «eight »< th® wbject. Ti®



oorrBlation cosffloiente fot* wtor» fat protein» potáoste® ano. 

sodio® a» r®8p90W®2yí» -r *35i ♦ ‘»♦Mf *r ana-r *#•

san te said fíoa these resulte ti»t »tero la a» imwas® la ti» 

asmnt of fat in adiposa Ú»» O W M^WN»« bat Wa 

la mt a tiW a®^A lacrease»

Fig. 2 te 5 iUustrate ti» biatlon oí a^ar. fat» ^rotein ató 

potessiua in adiposo tiesos <th ti» per^nta^ tedy wi^s. ti» 

mam of the cromato for a^h @W are WW te 

ti» trotó < tilia relatiomM^ *

«^>se Uww in ti» ® ©tese subjects w iheh eomarod 

agatort Wat i» 8 stíbjeots <Wa 6 pcmtóa < WMr dasír^ls bW 

te iwasti^te ti» posaiMUty < p»W.n imwas® in ^ip» 

tigOT© in oteslty. The protein and fat prc^orttom i» <«& s^la 

wrs a«si»tó to te adiposo Msai» thKu^srt ti»

bodjr &£ ths ^«s^wMw subjeati» W> fat * prcfeMn ®ati& Wf tten 

platea to ti», tooroase la tedy fat atovo that fomd át dwir^® 

tedy
Hia pereeiAa^ valu® X liave uaod f©r ti» Xat desirvas 

^y wí^A la « is W W is am tte 1»

fat eaeh obvee wa» ostiaated » ©C ti» 

♦obesity tiasus’ aasuwi te te tte differatee tetwai tisir real 

tedy wi^it thair desiraW tedy Xhia ^tóltional fat

^33 addod te ti» mmal f at ató ti» protein oa^omat W tte total 

tissue wa ealculated fraa tilla» using the fat otó 

pergenta^s alretóy «tUmted. 1» ti» ^ipw® ti«M» sptólm»*

Tn tte controla ti» wi^»d a Httle leso tban their 

deairable wight» of ti» wlght diffwease was talan te te 

fat and suUraated frota ti» normal fat.



The Relationship between the different Adipose Tissue components and Body Weight.

Fig*-^(r - w .26)
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oas^ í^u

m» Individual Individual -íean
Á*£g_J^t; A..graten í^, .APdo^sin

52559 955 w 799
a 372 1060 330 707
e 340 ■ 877 w 551
53 633 1359

BML >30

593 958

56 518 3a 199
54 390 47? 255 234
57 471 454 290 210
55 420 499

Qgggg WW
270 ao

29 41? 474 444 437
31 ^2 626 704 576
30 375 M 406 557
28 708 652

mi w

762 601

19 m Jk2!|> 193 314
3 262 294 328 í

17 272 ■ 359 W 346
22 2?0 291 3O6 289
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These data ara presented in table It ©aa be seen

that the four obese sen appear to -Mk somtoeraW »** protein 

in their total adipose tissue than that of the four mr®to a®,

telle only tw of the foor obese woman have a narked ineresse in 

their adipose tissue protein above that in the four norml «omn*

Wen desirable W fat 1® tahn to bra for »n tod IB tor WMBI 

and obesity tissue fat to assw»d to be && %» »n ato for 

the saw result is oMMned*

In viw of We feet that the eo^osiUon of adipose tissue 

»E^t the obese to to variable as that a*»Wt toe tortasi 

the man values of the fat and protein ooapon^nte of the tw 

were also usto to ciOxiulate the protein »«tent in the total 

adipo®® tinsi*. fa® tototorattoto to listed to t^to 7e X»* to** 

that there is a mrtod imraase in the protein so tosto in the 

total Ripose Uss» of both obese ton ato «©non aWa teto, to 

noraial ®n sto -scssn. It san b® said Uth a fair aasuto of 

esrtaitoy, the^ow» tot the» to a eellular imreas® in th® 

adipe®® Uss® of ®0®t patients toth obesity*

teen tte data wre groapsd aamrtìiììa to sex tte only <ffereoe® 

in te® eœæsæiUon of adipose tissue cT the tw sexes we a sli^tly 

higter protein oonteto In the Expose tissue of the ^n* All the 

other esponente wre iœieniflemtîy different. The a®an values 

for eueji eo^omat and their toetoato errors are presented in 

table 3.
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Sb* Wahs? liSäSMo K lía
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10 — 33 2 3?. 3 W4- 3.4 .77 2.31
*• 30 41 Ml ST»é 2.3 •37 1.02

21 ♦ 40 2 ÄJ.O ?8»0 3.3 2.02
41 — 50 S â 12*2 •42 1^1
51- & 34 U4 M »«w 2.5 • v >• . 1.33
a- TO 8 13.? B5.4 2*2 <T 1.74
n- 3 J Jq 12.6 ' ®.6 2*5 1.
a- 9b 3 IT TM 2^ .56 2^5
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mo

'Water Fat Wetaia I Ba

Mm Mem
s.e*

1S.9
1.1 1*5

2*7
«B

.46 

.0003
1.52 

.01

; IMM Wan
s.e.

U.6
1.6

^•3
1.3

2*6 
.02

.46 1.53

St < a in th® adipose Usaw ©capmiUmi

<th a^ w mtimi l< ^wpiag ths data s@w<n® to a^ at 

intervals of 20 wa«* Th® mÄw to «bä ww »e rather 

small to to «rth iarwtigsttog in statist leal detail» tot it ean 

to seen In table 9 that the fear groups fm W s^a» to 70 

with matox® from 3 to 24 in eash @w» are tnconsistontly
I C .:■■■' ; - • ’ - '
i «afferent <th m toent developing with increasing a^*

' Gagt^tot^O^£d&

It ®s asaumd that the snbjtots tod tod harM^ ato 

' those that had under^m appendieectoaiea» jxro^t at ectomies, 

. ovarieotomtos» UlaWfal adremleetomtos» or toOto^W and 

■ section of ertoÄaX narw» had sound digestive syttsm. ’S»®® 

we coc?ar@d against the rest of tto subjects <th gastrototestiml 

disorders to sea if their adipose ttoaue differed at ail to 

GOis^ition. The max® and their stasda«! ers^s are found in 

toblo 30 below*
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1^ W»«r MMto K 
&ZUi-£

tesai Msan
a.®.

13.2 
.93

33 *T
1.3

24 
.02 .W

1.67 
.01

jà aiaa^ed Mem 
s»e.

12*63 
1.26

a*f
1.13

24 
.Û3

.4?

.œk
1.3? 
M

Xt cnn te a@» tWI tb® taW W&t th© oW signifient 

^.ff®wœ:® bM.«e®n ito® sospesiti®® of th® a<â^®® Mas**® in th® 

tw @wp® la sodlus contenu

Bm relsUamMp thè o«ç>0MBt8 àf adipose tissus haW 

bet^on tbMaselws are illaetristsd là fis* 7» & 9 tl-W

tha émulation coemsteit- a^ th® ra^sssion mtton f» «ach 

@f ea^QQBBia« TM wt®!* asd fat eospotwits haw a wry

M* negatiw eo^elsüon (r profeto wW sla® haw

a 3bron.g (ff ®+»?2) ■* Pwtal® ¿Kstaasiua (r s+»6/)

airi tM mia of potoBi» antì óBWI aaà wW (i? «**5W æ?® l«®s 

stronglj? aorreXated«

j?ot»assiu@ aoà «jdiua or® r@laMd in a ratio 1j3 Mnc® 

sodiwn is limante M predoMnnW extraoellular, (23» 21^ 25)» 

li U interwUng to mie that ^pKSriLaaW t&*« quarta of thè 

«star in Ripose ti^ifâ mst M e^tra eenular»





X fat fr&e dry



Tiw 8/8 ratio w found te b©

^Mch ls hôf ttet fswd in msele and liw, W total 

phosphore œiâmtiom on fat ÏO» W adipose tissas are 

presented in t^le M* Th® MW value in tte iM* subjeots U 

10m? than that in th® wræal mW>ets*

TM iodine msbew of Wa faW ran®s. fro» 63 to S

n the adipœe tissus of the obese «ad fwm as 1W as

55 to in ths mmal mtjests.
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SiSSSsS®
The results of this investigation show a wide-variability in 

the composition of adipose tissue in lean normal and obese subjects 

This is in accord vith previous analytical data as listed in table 

12 . .

Despite this variability* there appears in obesity, to be 

both an increase in the commtration of fat in the adipose tissue 

and an increase in the number of fat cells. For it has been 

shown, that there is a small, but si^aficmt increase in the fat 

component of adipose tissue with increase in body weight* This 

small increase in the fat component could, howver, hardly ac court 

for the increase in wei^it of from 20 to & pounds of body fat# if 

it represented the concentration of this fat in a set muter of 

fat cells.
This adds weight to the observation, despite the assumption 

that the adipose tissue sample analysed was taken to be 

representative of adipose tissue throughout the body of each 

subject, that there is an increase in the protein of total adipose 

tissue in obese subjects above that of normal subjects. This 

has been interpreted as an increase in fat cell meter.

These findings are in agreement with those of B jura If . 

Ms is the only other work that has been done on this subject. 

He fourd that a person <th a thick panniculus adiposus las 

larger am mar^r fat cells, vhile a person with a thin panniculus 

has small and few fat cells, which means th^ the 

individual differences in thickness of subcutaneous tissue is 

ascribable to changes in size as well as in mmber of fat cells.
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ti» reMtionabip the various oofflponeots

of adiposa tissue» the law ^lo of Mk as oppaaed to > in
( 5$® f

llwr and SKöw * san possibly bo on th© pounds

that probably höX or of the jröÄ® in appose tissue is 

prabaW ®^a ®elW and not antnaW port < the fat o©H» 

wuM fTÄWy Wlaln th© strong anwlation between 

protein and «atar aim® axwoömtW Äste «partera of th» 
When in adipose Uw» is extra oeiluhr; as Judged M th® Wi

ratio.
Ite wry ratio of sodiu.® and po^<» in ediposa tissue 

I« in keeping <th anales Wat m dam « sMn 

Wh < ^ioh e^sin mA «te® teUnlax* finid than amela*

Th® tee? ^te^gharna wntoat in tte f A f®®® Äpwe 

U^w of tte otesa tenis to »gg&st Wat tter® are few nuclei 

in th© tissue or etiayae *W in

; ótese aiipose tissw *
Tte iodixw teWw© of owatA fat ©tested Outhterts^ 

are aM^V I«*« «*• *“• “ c*«®0 for ***

«Me. This prób*V «?>1«1>» «» *•» ««>• <* i°a'" ”**’ 

X obtal»! M woeed to »• w»U variation W P»«® «”» 
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Oethoert art Qutetort»« f°®d wry UtU. dirfere®. in the 

proiBrty of fat lathe Äg®« tt®® < fat s“° 804 ** 

in nonaal «oren. T>» •»**»• «*«• foaM 10 **“ iodina 

matare for <*®e art now* tA has not ba« shorn to to 

Sigiirioant. Foaslbly on the srourts that insuraotent aa-splea

wre an^wi«
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Adipose tisaus from pigs, ahe^ ate mbUta as well as that 

from man and Md® » aœû^ste*

Tìt& pig and sheep fat was fro a Si abattoir.

Almost directly after ths steep fed been Äm^tsrte» a strip of 

W larga owntua was ent off arg put straight into the universal 

cor&iaimra used for the team speoimm» Tœ saw preemtlons 

we taten to amid ary contaMaation of the sa^la O aithte 

sodium or potass*®»« T» fat taten fite the pigs was treated in 

a lite ©anmr* Thia w obtained about ®n how after th® pi^ 

fed 'teen slw^tarte# ate ws taten fw® the lower abdoniml 

subcutaneous laysr.

Analysis oí th«® spasi®®®, both fisa th® steep and pt^ w 

started an hour after they 'bad teen teM ate it wt neeessary 

to teep th®» in a r®f rlgsrator*

Perirenal fat was taten from rabMte as soon a©

$teF had been eomusaod «te disstette* analysis te ti» tissue 

tes started direetly as the e^riwntal labwteteiW wore close 

at hate*

iaaisâ^UW .
The ©dltetivs analytioal data fnsa these tiro© animals are 

pgwenfete zaz-iilßa 1» ufe
Tn tabi© U ttw ®aw & s*d* of eaoh of ths cospoœnts in ths 

adiisoso tissue of these throe axisals are Meted with those of ths 

human ate smse «dipose
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M ba seen that huwi adipo@® Mssm has the hignst 

protein» potassim and sodim emstent wan a® a hi^er 

degpee < un agteati©» la its fatty acids. > also has the 

lösest peroestags of fat* Th® appose tiesta oospwiiionin the 

pig le reaarlcably alMlar t© that in « * Th» only 

differs®® being the. degree of saturation of Ms fatty »ids. 

Although potassium, siodi» ami indine matera wre not negated 

on rabiate adipose tissue it ban be seen thM the water fat and 

protein also liaw vwy a^h the «a» wMionÄip .aa that found 

in m«

MUe haw ratter a fat oommtraUo® in their adipose 

tissue <th the waler content correspondingly %MW anä the 

pr stein soi&.<Ä marWiyredtaoeii*

The fat eosÄsnb la sheep adlpese Hww is so as to U 

I ste^t üw aolo It Jw a parosnta^ of

tMM wter o©3y coq»i®es 3.^ of the tissue sad irotein only



GSNExUL DISCISSION

It appears that fat cells in both «sice and men increase 

in mnfoer as an increased aswunt of fat is stored in the body. 

This has been show wore clearly in muse adipose tissue as the

necessary data for more conclusive evidence have been more 

accessible.

The lucres®® in the concentration of fat in adipose tissue 

•with an increase in body weight in man was not detectable in nice. 

This seems largely due to the fact that even the adipose tissue 

in lean mice has a remarfebly high concentration of fat in it.

Since no mitosis has been detected in the adipose tissue of 

either sice or rats it sees® that the increase in the number of 

fat cells with increasing adiposity must develop® from 

nndi fferentiatod mesenchymal cells or from mature connective 

tissue cells. It has been claimed by some that the fat cell, 

which develops from the undifferentiated mesenchynal cell, is a 
specific cell/13* But other iweUi^b^ support

the view that the fat cell is connective tissue which has

taken on the new task of stoHng fat. Ths root of the difference 

between these views lies in the lack of true evidence that fat 

cells actually develop from undifferentiated ^senclv^ cells and 

not from fibroblasts. Until undifferentiated mesenchymal cells 

have been clearly distinguished from fibroblasts aid fat deposition 

has actually been seen to take place in them, it can only be 

assumed that fat cells are connective tissue cells. This means 

that there is really no limit to the amount of fat that can to 

accumulated in ths body. Bat on this assertion we are led to
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61 31 w» sale art 3Q sow a? Aitò

we lean» others vali muritòed art 8 we êtes»* The 
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Th® ooapwiticm of. thè adipss^ia the Isa» MM» art 
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