
Univ
ers

ity
 of

 C
ap

e T
ow

n

-

THESIS 

Submitted for the Degree 
of 

Doetor of Medicine 
Uni vers1 ty of Cape Town 

BY 

FRED BENJAMIN. 
M.B. Ch {Cape Town) M.R.c.o .G. 

JANUARY. 1960. 



 

 

 

 

 

 

 

 

 

The copyright of this thesis vests in the author. No 
quotation from it or information derived from it is to be 
published without full acknowledgement of the source. 
The thesis is to be used for private study or non-
commercial research purposes only. 

 

Published by the University of Cape Town (UCT) in terms 
of the non-exclusive license granted to UCT by the author. 
 

Univ
ers

ity
 of

 C
ap

e T
ow

n



• 

GLUOOSE TOLERANCE Ilf PATIENTS WITH ABNORMAL 

ENDOMFirRIAL BLEEDING DURING AND AFTER TRE CLIMACTERIC • 



' 
• 
• 

COm'ENTS. 

CHAPTER I. 

INTRODUCTI-ON AND HISTORY ••••••••••••••••••• 

Introduction .......................... . 

History .............................. . 

La tent Diabetes and "Pre-diabetes'' ••• 

CHA Pl'ER . 2 .. 

EVOLUTION OF THE PRESENT I NVESTIGATION •••••• 

Olueos.e Tolez.-anee 1n Patients with 
I 

Cancer of the Enaometrium ••••• • I 

Gentrol 811-bjects ................... • •. / 

t!ln·cose mo1 6 ... anel e Greups 1nveat1gated by~ - ~ v• 

Tests •••• L., 

Further Stu dies I 
······················ r· 

.•.•.....•....•.....•......•.. ~. 
. r 

CBAPI'ER '. I 
THE GLUCOSE TOLERANCE TEST + •••••••••••••• • •• • 

The Choice or Glucose Tolerance Test •• /. 

Interpretation of the Olue.ose Toleranc~ 
Te.st •••• .•• • 

Swnmary ................................ 

1 • 

1 

3 

9 

12 

13 

19 

25 

26 

29 

30 

33 

38 

42 



• 

.. 
• 

COr rfil T3 . 

CHA P.l'ER f+-~ 
INVESTIGATIONS AND RESULTS ••••••••• ., ••• • •.•,•.-.•.. 44 ,. \ . 

Women who Aeted e.s Control s _ub.Je.ct.s. ••• • • 44 '. . 

Over 45 Years of Age ••••• , •• ,. ,. , • .•.• ..• ,... 44 ... .,. . . . 
Between 35 and 45 Years of Age •••• ,.. .. 77 

Patients with Cancer of the Endometrium. 95 

Patients with Benign Glandular 
· HJperpl as 1a • • • • • • 114 

The Pathology of Hyperplas ia 
of the Endometr1um •••••••. •· 114 

The Definiti·on of Hyperpl asia .••••••• 

M'a·cro.seopic Appearanees ••••••••••••• 

M1scroseop1.c Appearances • ••• •••• •• •• . 

Post-menopauaal .Hypet-plas1a . ••••••••• . 

Investi&~t1on _Results -~~·· ........... . 

Patients w! th !ion- ovular Cycles 1n 
whom the Endometrium was not 

Hyperplas t1c ••••••.• 

116 

117 

118 

120 

123 

184 

Sumniary .••••••• ·• .... ........ ., •. •"* • .•••••.• ., •.• .,. 189 

CHAPTER 5., 

DISCUSSION OF THE FI NDINGS ••••••••••••••••••••• 191 



• 

co r- rrs . 

CHAPrER 6. 

HYPOTHESES CONCERMIN'O THE IMPAIRED GLUCOSE 
TOLERANCE IN BENI.G. GLAlIDULAR HYP.ERPLASIA , •• 

Oestrogens ..................... ... ...... . 

Levels 1n Benign Glandulatt 
Hyperplasia•••••• .. 

EXJ)8r1mental Invest1.gat1on ••••••••• 

Intluenoe of Oestrogens on Carbo­
hydrate Metabol1atn 4!••• 

201 

202 

202 

205 

208 

S Ultllll&:l"'y • • • • • • •,. • • • • • • ·• •· • • • • • • • • • • • • , 212 

PPogeate:,one ••• ·• .. • ................... • •• • . 214 

Foll.1cle...St1mulat1ng Hormone •••• ••••• • . 215 

The Growth Hormone ot the Anterior 
Pl.-t 1 taey • ,, • • , 222 

The Adrenal Cortex••• ... •••••••••••••••• 

The Thyroid Gland ..... ..- .......... •·•..... . 

Prolactin ................................ .. . 

Carbohydrate Metabolism in the Endomet­
r1um •• .•• 

228 

231 

233 

234 

Summary ......... ........... ,. • •........... . . 240 



• 
• 

CONT'ENT:J. • 

CHAPrER 7• 

I NVESTIGATION IN'TO, THE AGES OF Tli~ MENOPAUSE · 
IN WOJ.vIEl'i IN THE WESTERi~ CAPE PROVl iCE •••• 

• I• 

Metllod • • .................. , .......... .... , • 

Control Gr,oup .................... ·• • .•.••••. 

Diabetes Me111 tua ••••••••••••• .- •· •• ,. ••• 

Cancer of th.e Endo..metrlum ••••••••••••.• 

Summa,:.y and Conclusions ••••••••••••••• 

CHAPrEB 8. 

SUMMARY •••••••••••••••••••••••••••••••••••••• 

BIBLIOGRAPHY ••••••••••••••••••••••••••••••••• 

241 

251 

252 

254 

256 

280 



CHAP.l'ER I. 

INTRODUCTION AND HISTORY. 



CHAPTER I. 

INTRODUCTION AND HISTORY . ' 

"All men desire by nature to know" 

ARISTOTLE. 

1. 

Two thousand ye-.ars elapsed before man could 

unravel several of the problems and implications 

of disturbed glucose toleranc .. As far back as 

30 years B.c. gross manifestations of the disease 

now known aa Diabetes Mell1tus were recognised . 

Despite great advances. howevera there 1s much 

that 1.s still unkncrwn. 

The history of many a malady begins with the 

observation of the illness in tts most grotesque 

form. As medt-cal science gatheps more and more 

knowledge• the less severe symptoms and signs come to 

be recogn1se,d,. Gradually s pecial tests are volv-ed , 

by means of which the d1sord ... r can be diagnosed 1n 

its earliest stages. And thereafter , the tenden-

cy to develop the condition 1s seen before it becomes 



2. 

manifest. 

The long h1.s tery of disturbed glucose 

tolerance tollo-ws this pat~ern.. Many centuries have 

passed in th& gradual evolvemen t o'f the various 

stages.. With the passing of the .years improved 

diagnostic methods -were discovered. so that mild 

ro~ms of the d1sord'8P cou1d be detected. In the pa.st 

few decades the concept of mildly impaired glucose 

and "pre-diabetes" haa been formulated. One of the 

most interesting of recent developments, fo't' example, 

has been the eonclus1on that tb.e biPth .of overlarge 

babies rmt7 be a sign of predisposi t1on to this 

metabolic dlstur-bance. 

This thes1a is an attempt to advance a stage 

further our knowl-edge of disturbed glueose tolerm ce 

in the gynaecological sphere. It Pepresenta .a study 

of the association of impaired glueose tol·erance with 

certain pathologieal states of the endometrtum, 

1nclud1ng ca]!lcer; and it brings to light a manifesta .. 

tion that has not bee:n described before, name·lY, 

certain benign dysfunction.al endemetr1.al bleedings. 

As this study evolved, it beeame more and 

more apparent that on1y tho fringe .Qf the subject had 

been touched. The more one delv,ed into the matter 

the mo?'e one realised how much remains to be 1nvest1~a ted. 



' 1 . tne · ttablo th t. ltho tbls 

t t · ao . · dv ce.e 1n ou ~ledge.. 

1t8 l.n. 40nt.ri :,utlon 1 1 o up o-r 

11td f:" rt ilda ~c» £UPtb. tt rese .~ ~Y pa 1n 

our knowted •• ' av n • f • fur·ther 

xplo: t n. have be:eu apo$ed. Th • 1 but a 

I.U4.lld.:fuf fur tbel'" l1tik in Qf Cut" 

dlng ct t ,1 , in _ ras tin and eb llenglng 

A ancient Egypt!. _ Eber · 41 

nt10rt polJ11r'l • · 1 bel.1 ved by · ·me to 

th !'°1¥' 

of Ht poc 

or the 1 · 

ntton ot d b te,s • I tb worka 

t.he!'D 1 no • de1·1ne ae•cit1pt1o.n 

Po1yu~1 ~lthout pain, but ttn 

d aange,i,tt W POOCrd d 1 the 01' CO• 

Ro t-106 1;>3 Oelou-a { ;o :a. .- 50 .n. ) .. 

Areta us or Oappadce a ( ..rO - 90 .n. ) not d 

lt1B down of the flea . lnto u~in 

and s ;vo t; • dl.s ase its 

rd lng t run tlir l.pho. 1 
• Gal e 

{1~1 .. 201 .n. ) added litt1 · to th 
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the disease; he attributed diabetes to a weakness 

of' the kidneys. Diabetes was desc,ribed as a 

·ndiaease of thirst" by Teb.ang 'rchangking ( 200 A . D.) 

who observed a patient, suffering. from the disease,, 

drink ten qu-arts. or water a day with a re1at1ve 

degree of pol,yur1a. "Ex..eess appeti t -en was reoorded 

as. a aymptom_ .of diabetes by Chinese wr-1 ters about 

600 A.D. The n.sweetness of the urine" of diabetic 

patients. was :fir$t mentioned by Aye.w Veda Susruta. 

Ants wer,) ob$ened to fl:ock around the pat1enta 1 

urine . Diabetes 1s V&l.""Y eommo.n in India,. and has 

probably been so for centuries . As early .as the 

·sLxth century 1t was referred to a.a Maahumeba - honey 

urine - and its. assoeiation with dietary 1nd1scret1·ons 

was then ?tecognised. The Arabians were qu1 te 

fam111a» with diabetes • Rhaz.&z ( 860 • 932 ) comment­

ed upon its treatment, and Avteenna ( 980 - 10;5} 

noted the assoct.at1on or carbuncle:,, gangrene and 

tubeircu1os1s. Cryatals were formed on the ev&.porat1on 

of the urine of a d1-e.bet1e patient by Paracelsus 

( 1493 .,. 154.l ). ~ho mistook them for salt, and lipaem1a 

was first a:ssoc1ated with diabetes by H-elmont 

( 1574 - 1644). 

Though Dutcch,. Portuguese and Ital ian physi-

ians knew of the cond1t1on- 11ttl-e advance was made 



in EurGpe. unt11 Willis# 1n 1674 rediscovered 

th sweet taste of the urine ttas if imbued w1th 

honey and sagar" • and differentiated the diaeaa.e 

.from diabetes 1ns1p1dus. Dobson ( 1715 ) made 

the next fundamental advance by recogn1a1ng that 

the sweet taste was due to a sugar vh1ch ferment­

ed. However. it W$S not until 1815 that Cheureul 

round that the sugar waa- glucose • . Disease of the 

pancreas was i'irst described as ocearr1ng in a 

patient dying o.f diabetes by Cawley ( 1788). 

The adjective n Mellttus" was added to· diabetes 

by Cullen ( 1709 • 1790) to distinguish the dis• 

order from diabetes 1ns1p1dua. 

There then followed a period o~ empirical 

treatment. Rollo ( 1796 ) restricted th• diet to 

animal 'food and a f'ew green vegetables. taat days. 

restriction ot carbob.1drates. exercise. and alcohol! 

However. the importance of these observations waa 

soon lost algbt ot. 

An experimental era now started. Gregor, 

demonstrate·d a feltmentable sugar in the blood-!! 

d1a~t1c patients. Trammer 1n 1841, and Fehling. 

in 1850, introduced qualitative tests for sugar 1n 



the urine. Claude Bernard ( 1885 } founded the 

theory of sugar fot'D!ation from glycogen and 

postulated that increased blood sugar levels were 

due to overproduction .of sugar by the 11ver. 

Re1 _also, f:l.rst demonstrated the Nlat1onshlp 

between hmrglycaemla and glyoosuria. 

Paralle-1 with these observations~ a 

6. 

number of fundamental anatomical studies were made. 

Brunner,. in 1682, ·d1.scovered that removal of the 

pancreas produced polyur1a and polydipa1a in e.x­

per1mental animals. In 1788 Cowle1 noted. that 

the d1 ease may be oaused by 1njury to the panere.as­

but the importance of Brunner's observations waa 

apparently over-looked for over 200 years. In 

1869, Langerhans discovered the islets in the 

pancreas;. but at that time the- part played by this 

t.1ssue in diabetes was still not susp cted. In 1889, 

Von Me1r1ng and M1nkowsk1 de.finitely established 

the connection b etween the pancreas and diabetes; 

by removing the pancreas, they succeed d in produc• 

ing a d1abe ea in dogs, not unlike that 1n man. 

It took, however;,: another decade before Op1 (1901} 
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and saobolew ( 1902 ) tndependentl1 established 

the r&lationshtp between the islet t1aaue ot 

the pa-nereaa and diabetes. Naunyn introduced 

the terJn ac1dos1a; he also recognised ~enal 

glycoaw:*1alll! 

Important advances included Allon 's under• 

nutrill1on r~gime. He presented the hypothesis 

that diabetes was" a disorder of total metabollam. 

and net or carbohydrate metaboliam alone". Joslin 

and others eonf1rmed the benefits of Allen's under­

nutrition reg1me. 

The discovery of insulin 1n 1921 by Banting 

and Beat dwarfed 1n importance most other d1a• 

coveries. Rou.ssay and Megen ta (1924) ahow,ed that 

the removal or the pituitary gland or the dog in­

creased the animals' sens.1t1v1ty to insulin. 

Diabetes wae also attenuated by the remova1 or 

the adrenal e~rtex or depanerentlzed eats ( Long 

and Lukens, 1936) ... Then 1n 1937. Young experi­

mentall,y produced perman&nt diabetes by 1nJeet1ng,. 

intraperitoneally,. increasing axoounts of crude 

extract of the anterior p1tnitary g1and. 



C 

8. 

P~otamlna zlnc 1nsu11n was diseoverad 

by Hag.edom in· 19,6. The salective destruction 

of the beta or 1nau1in-p~due1ng cells ot the 

islets o! Langeb.ans by the intravenous. lnjeetion 

of Alloxan . ( Jaeo.bs 1 1937, and others l presented 

a new approach to the atu.ay · of diabetes, and 

possibly to its aetiology. At the· time of develop• 

ment and 1n1;rodnetion of the suplhonam1dea aa 

antlbacte~1al agents 1n the early 1940•s. 1t aes 

noted 1n stq.d1es 1n an1tnals that certain of the 

compounds lowered the blood suga~. However, no 

s.ign1f1cant el!nical application wa.s made of these 

findings until 1955. Franke and Fu.ohs then 

published clinical observations on the potent 

hypoglyca.emie action of a rau1phonam1cle~ Carbutamide. 

After extensive cl1n1eal ·trials 1n America_. Canada,, 

and the United Kingdom, however,. carbutamide has 

been withdrawn from ellnlcal use,, because of serious 

toxic effects. In the past 2 or 3 years anotber 

su.lphonylurea, tolbutami<le, has been us-ed wi thou~ 

serious tll•eft'ect tn the t~eatment o:f m1ld dtabEttes 

of the .adult type.. How the drug acts i _s still un­

eertatn. but its ellnlcal usefulness ls well establl,shed 



and it is full 0£ promise. 

IA'lElfl' DIABETES AND " PRE- DIAB:EttES " : ----------------- -----
Twenty ... seven years ago Slldpper (1933) f1rst 

observed th t women may have big babies. long before 

they develop overt diabetes. Thus , probably , was 

born the concept or "pre- diabetes". It. lilas shown 

by Oakl 1 and Peel ( 1949) that the peri-natal 

loss 1n pre-diabe.t1c year-s is about 2;%. This high 

foetal loss reaches 1ts peak 1n the 2 years immediate ... 

l_y pPeoeding the diagno is or diabetes . {Gilbert 

and Dunlup. 194B}. 

It is well-known that there 1s a high 

incidence of temporarily diminished sugar tole.ranee 

and even gross diabetes. in patients suffering from 

acromega1y, Cuah1ng ' s syndrome~ hyperthyroidism,. 

sever, burns, sta.phlococcal infections. and ether 

conditions. Wh~n investigations ha 1 e been ma.de• 

1t has been found that there is a high 1neidence of 

diabet-e-s in the f'.amil1es or persons so atf ct.ed 

(Jackson~ 1955: Joslin et al-.~ 1952) • . It aeems 



likely th.at tb.e particular eondi tion in each caae 

simply renders manifest. a pre•d1abet1e state. 

Sever l groups .of pqt1ents may be sus• 

pec~ed of being pre-diabetic: The following are 

suggestive£ atures: 1) A positive family history 

2) the birth of overl.arge b-abtes. eapee1al1y if 

repeated 3) obesity 4) 11 temporary diabetes" 

10. 

during any acute :stress 5) g1ycost1r1a during pregnancy• 

o:(ten rely attributed to renal gl7cosuri withollt. 

.full investigat1on and rollow-up 6} xanthos1s and 

mild carotinoderm1a (Ho&t et al., 1958) 7) repeated 

attacks of acute panereat1t1s: 8} certain other 

cond1 tions. known to be frequently assoc1ated with 

mild iabetes e.g. gout ( Weise et al.• 1957) 9) 

renal glycosur1a or spontaneous non•insul1nomatou& 

hupoglucaemia (Seltzer. et al., 1956) lo) typical 

tiabetie-type vascular dtsorder ( .g. retinal 

aneurlsms, or angina pectoris in a premenopauaal 

woman). 

Evidence wi 11 be produce:d in this thesis to 

show that many or th.e dysfunctional endometrial 

bleedings, especially a.t the t1xne of the c11mac.­

ter1c, may be further 1ttan1festat1ons o~ a 



pre-d1abet1c, unrecognised d1abet1c, ,or 

frankly diabetic state. 

11. 
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CHAP.rER 2. 

EVO LUTION OF THE PRESENT INVESTIGATION. 

"It circumstances led me, I will find 

Wher truth is hid• though it were hid 

Indeed within the centre" 

SHAKESPEARE, Hamlet• Act II., Scene II . 

During the past 20 years a controversy has 

been apparent in the gynaecological literature. 

Publication t hat have appeared since 1957 have 

m de tnis problem ven more con£us1ng •. The questton 

at iss11e is whether cancer of the endometr1um and 

di betes m llitus are associated. Several 1nvestl• 

gators have found a poa1t1ve association between 

these two d1seases while other have not. 'fh.e 

earli&st part of the present investigation was an 

attempt to reso1ve th1a cont roversy. By carry1ng 

out a survey at the Groote Sehuur Bo$p1tal, Cape 

Town , the assoc-ia ticn or these two conditions 

12. 
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was shown to be incontrovertibl&-. 

A more detailed and searching study of 

all the publ1cat1ons on the subject was then made. 

and the~eby the reasons for the .apparen~l1 con• 

trad1ctory findings wer$ exposed. As part of my 

own investigation a large series of control 

subjects were studied. as well as patients a.utter• 

ing from abnormal. ute.rine bleeding due to causes 

other than cancer of the endometrium. Some 
·, 

interesting and significant findings ca.m,e to light 

which had not been pr vious·1y reported. It was 

therefore cons1dered advi.sable to earry out more 

extensive reasearch into the subj t of glucose · 

tolerance in all types of u terin~ bleeding.,.. of 

both benign and malignant aetiology, that occur 

during and after the climacteric. 

Thla thesis presents the research done, 

the results 0£ the 1nvest1gatton, and an analys1a 

and discus81on of these results. 

GLUCOSE TOLERANCE IN PATIENTS TH CANCER OF THE 
ENDOMETRIUM: 

·In the ub1qu1tou search tor the aetiology 



for cancer, metabolie taetors have b-e"8D. wldely 

studied.. Much attention bas been paid to carbo• 

hydrate metabolism and glucose tolerance. 

In 1934~ Marble reviewed 256 cases of malignant 

dise.ases or all types,_ in which diabetes mell1tWJ 

-was known to be present. After a careful analys1a 

of these caies, he came to the conclusion that 

diabetes doe-snot predispose to cancer, nor cancet­

to diabetes • . but that 1both diseases occur more 

commonly in the aged11
• { In his series there wer 

151 females,, 33 of whom had canoer of th-e cervix 

or bodJ of the uterus; the number of cancers of 

the endometrium was there.fore small). However, 

in 1948 Jacobson studied all the cancers that 

occurred among a very large series of diabetics 

and concluded that the 1nc1dence ot all eaneers 

'is higher among d1abet1cs than among non• 

diabetic individuals". 

These two workers based their conc1us1ona 

on a study of cancers generally, and not en any 

specific type of cancer. In the two decades that 

followed, however, increasing ev1dene~ appeared 

that, when lt came to a study of cancer of the 

14. 
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endometr1um, the a.:ssoe1a.tion of diabetes · 

mellitus was much more significant. Figures 

that have received considerable attention in 

Br1t1sh 'literature are those or Stanley Way. In 

1954 he rep~rted that as many as 29% or 106 such 

patients had unquestionable diabetes, and a further 

43% had a "pre-diabetic type of glt.tcose tolerance· 

curve". Thi,s remattkably h1gh incidence -of frank 

diabetes was found by other 1nvestl. gators too -

Moss (1947) found 39%' of diabetes among 2; cancers 

·of the endometr1um. and Garnet ( 1958 ) demon• 

strated that 33% of 50 consecutive eases of 

carcinoma of the body or the uterus suffered from 

diabetes; Louw (1958) also found a sign1f1eantlJ 

hl.gh ine1oence. However, other workers were 

unable to confirm that there was e.n increased 

incidence of diabetes mell1tus in their cases 

(Hertig .at al.,,_- 1949; Smith~ 1941; Palmer et al., 

1949; Sehe1:£ey f!lt a1 •• 1943; Vander, 1958}. 'Why 

15. 

are these reports so contrad1etory? It we analyse the 

mathc,ds whereby these various wr1 tars arrived Qt their 

d1.agnosea of diabetes mellltus~ the reason for the 

discrepancy in the results becomes apparent. The 

.results and the methods of ma.king the diagnosis ar• 
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set out in Table I . 



• 

TABLE I .• INCIDENCE OP DIABETES MELLITUS IN ~2...QE_C __ A __ N __ C_E .... R;...,.,;,.O.,..F_T_F_IE_· _E_N ... D_OME_T_R_I .... U....,M. 

Moss ( 1947) 

Garnet (1958} 

Wa.y (1954) 

Present Series (1959) 

Smith (194l) 

Vander (1959) 

Hert1g et al •. (1949) 

Schetfey et al. (194~) 

Palmer et al. (1949) 

I 

I . 

No. of 
Case!.:._ 

2; 
50 

106 

~mEaired Glucose ~oleranee I 
Blabetic I Not F~ank I '.E.9!!11 

Diabetes ------

39% 2.6% I 65% I 

,,% 33% 66% I 

29% 43% I 72% I 

50 ~ 24% I 52% I 

I 307 ---i--- 4% 
I 4a, I 5.6% 

500 9% I 
11% 

I 165 16.9% 
I 

Ho\-J D1a.be~es Diapoae~. 

Glucose Tolerance Teats 

Glucose Toleranoe 'l'eata 

Glucoao Toler,nce Teats 

Glucose Tolorance Teats 

Clinically d1ab6tlc. 

Clinically d1abet1c,· 
and then, only, faat1ng 
blood sugaz.. 
C l1nioally D1abet1c • 

C l1n1eal.ly D1abetlc. 

Rai&ed Fasting Blood 
Su.gar . 

1--' -
~ ---l . 



It is obviou.s, then., that 'Whenever 

the cases a:r& tully investigated by complet 

gl.ucose tolerance teats a high 1ncf.dence of' 

diabetes mell1tua is found. In each and every 

series where the 1ne1denee of diabetea mellitus 

wae low, routlne glucose tolerance teats had not 

been done .. the disease had ,onl3 been diagnosed 

when the patient wa-a an obvious diabetic { eg. 

where there was cl1n1cal. evidence of' diabetes, 

g1Jcosur-1a., or raised fasting blood st1gar). In 

these latter aerlea, therefore, only the severe 

diabetics wer,e d1acovered (and th.en possibly not 

all of them) and many ot the less sever cases, 

aa well aa all caaea or mildly impaired glucose 

tolerance vere missed. This closer analysis or 
the literature,. as well as my own 1nvest1gat1on,. 

( to t,e presented l.ater) shows that the high 

incidence of diabetes m d ot mildly 1mpa1red 

glucose tolerance 1s 1ncontrovertib1e. 

However,, even these proven high .figures 

are not s1gn1ftcant unless they are compared w1 th 

suitable control subjects,- 1 .e_. women of the same 

ag groups., and under similar eond1t1ons-. who do 

not $Ufrer from cancer of the endometrium. 

18. 



CONTROL SUB3ECTS: 

How ean suitable controls be obtained? 

An exploration or the literature reveals 4 

studies that ar-e r&levant: 

l. Sp1egelltlan and Marks { 1946 ) studied 1,300,399 

random fem.al.es over the age of 55 years,. by doing 

a singl.e fasting blood sugar on each person. and 

f'ound the 1ne1denee or d1·abetes to be as ;follows: 

Total Female 
Population 

% with D1abet••· 

---·--------------------
Over 35 
years. 

1,;00,399 

2. In 1946, the Un1 ted St ates Public Real th 

' 
Service began a survey of the town of Oxford, 

Mas&achuaetta., which haa a population of about 

5,000. Seventy per cent of the inhabitants were 

teated. Blood samples were taken one hour after 

a meal., and specimens Qf' urine were xamined; 1f 

the results were thought suspicious, the tests were 



repeated, and if at111 abnormal, a glucose 

tolerance test was performed. In this way 

2,468 or the female population wer atudi d, 

and the incidence of diabetes was found to be as 

follows (Wilkerson and rall, 19~7): 

!-6! 

All ages 

Under 15 

15 - 24 
25 - 34 
35 - 44 
45 - 54 
55 - 64 

65 - 74 

75 and 
over 

f Total F'emale 
Population 

2,468 

619 

372 

417 
342 
275 

196 

162 

85 

lf with Diabetes 

1.8 

o.o 

0.3 

0.2 

6.7 

The results of a more recent study 

20. 

in the same town by Wilkerson, Krall and Butler 

(1959)~ shewed a cont1nuat1on of the trend already 

observed, and also demonstrated that both sexes are 



equally arreeted .. a findt ng which ts at 

variance with most other stat1e t-tes •· 

3. Joslin et al,. { 1952 ) surveyed an urban 

population of 2,502,,391 persona (National Health 

Survey. 19;5 - 1936). There weN 9.182 d1a­

bet1es, and the following data were obtained: 

A I $ Diab ti 1n th P 1 ti ~ e 08 e onu a on 

Total Mal.es Females • . 

All ages o·.367 0.273 . 0 .• 453 

0 -14 I o.o,a 0.035 -0,041 

15 .it 24 0.059 0.062 0.057 

25 -34 0 .• 100 0.090 0.108 

35 • 44 0·.261 0..20 0.316 

45 -54 0.656 0.449 .o.864 

55 .. 64 1.425 0.996 1.821 

65 and over 1.839 1.458 2.147 

4. Walker (1959) reported the results or a dia­

betes suney 1n1 tia ted by the Brl tish Diabetic 

Assoc1at1o•• Th.ls survey was made in a large 

Midland vlllage., I'bs:tock. Specimens of urine 

21. 

I 
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passed atter a h1gh. carbohydrate meal were sub­

mitted for testing by over 80% ot the population or 

5.400. Wh n glyeoeurla was det-ected., a glucose 

tolerance test was ear ried. out. There wero .5; known 

diabetics .in the village, and another 25 m1ld sym­

tomless cas s were detected 1n the course of the 

survey. This suggests th t the true incidence of 

diabetes in Great Bri ta1.n is about 1 . 4%, and that tor 

every known. case, there 1.s another as yet undetec,ted 

and untreated. 

The following data were ootained: 

Age I No. of diabetics amontz h10'1 examined. 

I Total Hal.es Females .. 

All ages 58 20 38 
.. (1.4$) {0.9%) (1.9%) 

5 - ~- l l 0 

15 - 24 3 ; 0 

25 - 34 l l 0 

35 - 44 4 lt 3 

45-- 54 9 3 6 

55 .. 64 20 5 15 

65 - 74 13 3 10 

75 - 79 5 3 2 

ao 2 0 2 
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1 t 1s thus s:e.en that. none of thee-e 

eonti-ol s.tud1es i.s baiied on l"ou.t.1ne glueoae 

tole.ranee tests. 'fbey .~t . there{c:,re . serY• .as 

strict eontro ls tor t~\,~ ;er;ese11;~ tnve-a.t1gat1on. 

They do.,. lt$wever:1 in each ease. show the rising 

lneidenc.e -o.f d1,abetes with age .• and especially 

a.tter the age of 45 years.. The· 1nerease4 

1ne1d$nc.e with age has been shown by practieally 

all other workers in the field ( Spence, 19-21; 

Deren, 1937: A.lbaneae •. et al.# 1954; S:mith et al., . 

1948, and 194.9; Smit,h l948J Schnee.berg et a1.,. 

1952; ·G:he.s..,cw· et al., l.954). This !s not a tunction 

or absorpt1on, s1noe it 1s e-quall-y evident follow­

ing the lntravenous adm1n1atrat1on o"£ glucose 
' ., ~ 

(Schneerberg ,et al.# 1952). 

Since no suit.able eontrol series was found 

in th..e 11teratul*•, I eawi,ed out 1'ul1 gl.ueose 

tol&r.anee teats on 100 rmaom women of !4-5 years ,0:£ 

age and over who were not su.t'f&ring from eanc.e?" of' 

the endometr111m or benign glandular hyperplasia .• 

The results were as fo.llows : 
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TABLE 2. Glucose Tole!'ance Tests on 100 Control Women 
~!]i'.5 :{e~rs and over. 

No. of Normal Imoaired Glucose Tolerance. 
I Cont.rol,s ... ........ 

Diabetic Mtldl;[ Impaired I Total 
Glucose Toi. -

100 

I 
13% 

The percentage of diabetics and of cases 

with l ss severely impaired glucose tolerance 1s 

therefore remarkabl1 higher than in any or tl;Le 

aforententioned ae:rles. This 1s understandable 

bee.au e ea.ch eontrol subJeet waa tully 1nvest1gatad 

by a glucose toleranc.e test. This 1nvestigatton 

demonstrates,,. inter al1a,, that a great .many patients 

with dtab tea are not deteeted unless full glucose. 

tolerance tests are done. 

Because of the marked ir1se 1n the incidence 

ot diabetes mell!tus after the ag of 45 year~. a 

control group ot 50 women b tween ;5 and 45 years 

of age were similarly -tud1ed. f£he following dat;!l 

were obtained: 
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TABLE 3. 

No-. of 
Contro1s • . 11.ormal 

0 Control Women 

I!!!P!ire-d Glucose Tolerance 

D1a.bet1e M1ld1y lmpal:t'e.d Total • 
P.rl.ucose To 1 •. 

QROUPS INVESTIGATED BY GLUCOSE TOLERANCE TESTS: 

Hav1ng thus obta1ned proper and suitable 

control groups; one was now in a position to com-

pare these with the results obtained 1n cases ot 

oarcinoma of the endom:etrium.. I went .r-urther and 

made glucose tolerance studies on all. oases of ab-

normal uterine bleeding. of both benign and mal1gnant 

aetiology that were encountered round about and after-

the climaterio .- In ,eaeb. ·ease the results were eor• 

related wt th the h1.stolog1eal picture er the ~do• 

metrtu10., bee.a.use the latter 1s a mirror- o.f pituitary• 

ovarian endocrine aet1v1 ty... Some inteNstlng and sig.._ . 

n!fleant flnd1ngs came to light .,. which w111 be presented .. 

Tbe fellowing groups then. were ln-Yeatigated 
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by carrying out glucose tolerance tests in each 

case: 

1. 100 Random women over the age of 45 years 

and over who were not suffering from eaneer 0£ 

the endometrium or benign glandular hyperplasia . 

2. 50 similar woman between 35 and 45 years of 

age. to serve as further control subjects in this 

1ower age group . 

;. 50 cases of carcinoma of the endo.metrium. 

4. 50 cases who were proven by h1sto1og1eal 

-examination of the endomet-riwn to have benign 

glandular hyperplasia . 

5. 10 consecutive casea 1n whom the endometr1u.m 

was not a hyperplast!c one,- but wh&re ecr tory 

changes were absent. 

FURTHPR STUDIES: 

In certain of the above groups striking 

abnormalities of glucose toleranee were found .. 

26. 
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(These will be desor1bed lat er ) . I n an attempt 

to determine the cause of these abnormalities 

of glucose tolerance other investigations were 

made. 

1 . Foll1cle- at1mulating hormone was adm1n1stered 

to patients and the effect of this on the glucose 

tolerance test was :studied. 

2. Oestrogens were administered to post-menopausal 

women,, to see wh&-ther this altered. the glucose 

to,lerance curves •. 

3. Patients who had benign glandular hyperplasia 

with abnormal glucose tolerance, and who had 

undergone a hystereotomy,, were .followed up. and 

the glucose tolerance curves repeated after 

-operation . 

4. Many exogenous factors~ unrelated to the endo­

genous control of carbohydrate metabolism. may 

infl.uenoe t he glllcose to1erance curve (See page 31 ) • 

The sane standard conditions were therefore 

applied when each test was carried out . However • 

in view of the poss1b111ty of unknown exogenous 
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fac-tors being present, and influencing the 

curve , a number or caaes, where aberratl,ons 

were 1'0-und, were, aubm1 tted to a repeat test at 

a different time. The tact that all or thes-e 

showed similar a:> errationa co.n1'1rmed that the 

latter were, in tact, due to true endogenous 

-faults 1n glucose tolerance,, 1.a-. t~e t1ndtngs 

were not caused by technical errors or extraneous 

1nfluenees. 

5~ The study ot the aforementioned contl'Ol 

groups revealed an abrupt rise in the incidence 

of abnol"-mal glucose tolerance after the age .of 

45 years. In order to determine whether this 

co~cided with the age of the manopauae • 1 t was 

considered necessary to establish the age of the 

menopause 1n Oape Town . This was done by studying 

a thousand random women 1n the Western Cape who 

had already reached the menopause. to determine 

the a, erage age· .of the menopause in this group. 

Likewise, 100 post-aenopausal women attending the 

diabetic clinic of the Groote Schuur Hospit.al, and 

100 post-menopausal women with cancer of the 

endometrium were 1nvest1gated along the same lines. 



SUMMARY. 

·. Conflie.t1ng reports ·regarding th$ 

1ne1dence of diabetea mellitus in casas of cancer 

or the endometrt,um have be.en reported in. the 

11.terature. Th1s atimnla.ted a study t.o f1nd the 

reasons f'or the eontroveray. I carried .out 

investigations and was ab1e to show that a r .atsed 

1ncldence of impaired glueose tolerence in sueh 

cases ls tnc.ont:roverttble. Since no auitable 

control series was feund in the literature., suit­

able groupa were studied. Investigations were 

then extended to embrae,e all oases of abnol."mal 

ueerine ·bleedtng encountered during and ai'ter the 

climateric . The results were correlated with the 

histological picture or the endometrium. In 

eertatn groups :atr1.k1ng abnormaliti&s of glucose 

tolerance we.re round. In an attempt to det~t 

the cause of theee abnorma11t1es. further in­

vestigattons were necessary. and were there,fore 

made. 
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CHAPTER 3. 

THE GLUCOSE TOLERANCE 'fEST. 

Since the glucose to1erance teat 1s the 

ma.in test on which this 1nvest1gat1on ts based, 

the subject must be considered in more d tail. 

30. 

It was n:ecessaey to decide on a standard glucose 

to1erance test, and on a standard interpretation. 

and then to apply th.es• identica1 eond1t1.ons to the 

control and other groups . 

'l'h-e rise and tall of the blood sugar con­

centration toll.owing oral or intravenous adminis ­

tration of glucose - "the glucose tolerance curve", 

has been used for a long time, both cl1n1cally and 

experimentally 1n animals and man, as an index of 

the efficiency or the mechanisms regulating the 

coneentra tion of glucose 1n the blood.. Howeveri­

many of the published data are eonflieting and the 

variation 1n the method employed (Moyer and Womack. 

1950) by different workers makes comparison or 
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ott n b 

th · eOl'lfuaion. '?heN are ••vual reaa:ona 

~-• thts state ot a:tt'ai.n: 

l. &%Oge: ous :taotor 1 ln!'luene the curvea: 

? ~ bu been shown · t tb.er are 

£ :e:ton,, WtNl.1.at.$4 to th endo .eooas cont.rol or 

1UO'ose tol&.rance CUJ;i'V • T £ac to· 1nelu4• 

1) tb ant&e I.ant dl: t 11 peclally the oal'boh.14rato 

.conttmt ( Oonl'l. 1914,o; II- · worth. 19~# 1933. 193q.. 

19'4.; Inlng end Wag.,, 19;4; . lan a W•dlaw. 

1932; HcCu.llagh ad JobnSton.• 19,S; Sr.tnlv Sllrlir 

1957, Sweane1 et al •• 1928; ffolato1. 1929,. TUJ!Sl­

b,Piclg• e-t al • • 19,40; a7ourn . a Gra ~ 1942}. 2) 

the. a t or nut.l'1t!oa {Conn_. 191'.0J f)u Ylgae,au4 aac! 

r. 19251 Gol.dblatt., 1925), 3) pPeoed1n.g n•r• 

ies (Com attt..- l9tl7J on. l9li2. Lennox> 1927) 

q.) Prol.ong•d. lnact1v1tf (81:.otner# 1945), teu or 

31. 

other e tlon Olhlkle and lt1- 1952; Mt.r:&ItJ ... 1946J 

Boss, 1938) 5 .) .,oa·tuJ,- · 4ur1ng the t · t (!Itel.a.ea •. 1928) 



6) 1nterfe~ce. with th bloo.f supply to 

muse1e masses by a s .iaple meehanteal procedux-e 

such as elevation of the le-gs (Cajori et al., 

1925) 7) the strength or the glucose- solution. 

and t'he dose administered (Hale-Wh:1. t.e and Payne:. 

1926; Moaenthal and Ba.rey • 1.950) 8) the use or 
eap111~y er- venous blood {Mos.enthal and Barry,. 

1950) 9) the use ot a tomiqu t 1n obtaining 

bloo.d aampling {Gil.be.rt et al., 1926) 11) fever , 

o.r even ~ m1.1d-est 1nfeet1on such as a 1'cold" 

(Laurence and Buckley. l.927; Ross, 19;8; Sweeney 

and Lackey, 1928; Turnbridge and Allibone- 1940), 

12) l}letbod used for the blood glueose estimation 

and the accuracy of the proeedure {Mosenthal and 

Barry• 1946, 19;0) 13) 1sgestion of certain 

drugs. for e.xample large dos-es of sedatives and 

hynotic.s (Hunter and Greenberg, 1954; M•rrivele 

and Hunter, 1954) 14) various anaesthetics 

(Fenton,, 1945) • steroid (Ing1e,. 1954) '* and sali­

eyelates (R·e1d .et al •• 1957 L • 

32. 

.Aeeord1ng to Thompson and K1tig (1957) 

glucose tolerance can be def!}led .as . "the ca9aeit1, 

to d1SJ?2S8 of ~dmlnlstered glucose nnder .11tan<!ard 

conditions". Standard1s.at1on and eontJ'!Ol ot all the 



aforament1on-ed fact.ors 1s the.retore essential , 

no matter what procedure 1s used in carrying 

out tho glucose tolerance t.est~ to obtain results 

o t any value •. 

2.. Adequate· control groups are neee-ssary: 

33. 

An &xplora tion of the · li teratul'e re• 

veals that .s,ubjeets selected for control oba.erva­

t.lons have .orten been too tew to es tabl1sh the 

limits of normal tolerance . Only rarely have such 

t'actot-S as ge ( Silverstone et a.l., 1957) • aex. 

weight ( Og1lvie, 1935). parity ( Lund and Weese., 

1953), and previous diet or aet1 v1ty ., been taken 

into consideration. 

THE CHOICE OF GLO'CO.SE TOLERANCE TEST : 

O:ral glucose tolerance tests: 

Mos·t workers. have administered the 

glucose load by mouth. Various dos.es have been 

tried, espe.cial1y 500 . and 1000. and some have con­

sidered it necessary to vary the dose ac-eording to 

the subject's we1gbt. Exton and Rose ( l.934) 



.... 

suggested giving two doses of g.1ucose (the ffone­

hour, two-dosa. glucose tolerance test" ). It, 

34. 

has been shown conclusively that glucose: is absorb­

ed from the stomach., the proportion varying w1 th 

the total glucose load,. The absorptive capacity 

of the stomach is, however,, readily saturated., 

and rarely exceeds 100 mgs. per hour~ so that atr 

h1gh glucose loads th.e proportion of glucose 

absorbed from the stomach will be small. Beeler 

at al. (1922) showed that -one hour after giving 

lOOG-. glucose orally to normal and diabetic subjects 

22 - 600. ot the admlntstered glucose could be re­

covered by washing out the stomach. without a con­

aistent and significant variation of the glucose 

tolerance teat. And Leonards and Free (1945) f;ound 

that ln normal ad.ult male subj&.ct:s undergoing tbe 

Ext.on~Rose test ( 1934) • :;8 • 620 . glucose could 

be recover,ed from the gastxsic contents after l hour . 

Intravenous gl.ucose tolerance- teats ! - . ' . . . - . 

The inti-aveno.us gluc-oa:e tolerance 

test has been investigated by ~zner et al . , (1941 ) ..• 

Amatuz1o et al • ._ {1.953). Basten1.e et al • • {1953,-

1954} . and Duncan (1956) . Provided adeq\.Uate control • 



groups are used. and the tests performed 

under rigidly standardised conditi-ons. intra­

venous tests may be valid in det ot1ng altera­

tions in glueose tolerance. However. they may 

miss abnormalities o'f glucose toleranc . al.­

together; and wiiE,re they do detect an abnormality. 

they glve 11ttle information per se about the 

m cb.anism or are -o:f the defect~ and may only 

indicate th need for .further investigation. The 

procedure is rarely etnployed for th diagnosis of 

diabetes. The onl.y 1nd1cation .for its use., 

35. 

probably., is in cases where there is dome disturbance 

of intestinal absorption. 

The Insulin-glucose tolePanee tests: 

Another test 1s the insulin-glucose 

tolerance test ( Engel and Scott~ 1950). The 

patient receives O.l unit of crystalline insulin 

per kilogram body weight intravenously., and thirty 

m1nute-s later, or at th onset o.r hypeglucaem1c 

msn1t'estat1ons {whichever comes first), 0.80. 

gluc.ose. pep kilogram body weight by mouth. Normally,. 

the glucos causes a marked rise 1n blood sugar.,. 

reaching a peak within 60 minutes. In cases or 



Addison's disease and ot psnhJPOpitu!tar1sm.~ 

the rise in blood sugar is a1gn11'1eantly decreased 

and delayed,. 

Workers with c·on:e1derabl experience ln the 

diagnosis and t~eatment of d1abetea have given 

eonsideratton and thought to all the aforementtoned 

testa,, and b.eve come to th& various eonelus1ons as 

36. 

to wh1c' is the most aatiafactory. Duncan (1952) 

states that the standard oral glucosce tolerance t-est 

is the most exacting. nd when properly assessed$ the 

test or eho1ce for dete'Pildnl-ng., in doubtful cases, 

the presence or absenea o.r diabetes. The value of 

thi-s test lies more in its diagno8t1c aid, and not 
. 

so much as :an 1.ndica tor or the aeveri ty o.r the 

diabetes. Moyer and Womack (1950} agree that fqr most 

purposes the ora,1 glueose toleranc.e test is adequate . 

In tact. in the literature there 1s fairly general 

agreement that the "Stan-de.rd" one .. doa, {5()0.) g1ucose 

test is J)l'obably the best (J-ackaon,. 1952). Various 

attempts have been made to dev.ise a more, satisfactory 

test for unmasking the potemtial d1abet1c. 



There is ev1de.nce that the intravenous glucose 

tolerance test is not veey sens1t1ve (Moyer and 

Womack, 1950) . !he d1abetogen1c action of 

steroids has be-en used with some success.,, a large 

37. 

dose of cortisone being given prior to the test 

(Fajans and Conn, 1954; Duncan, 1956). The cort1sone­

modlf1ed glueose tolerance test , however , was d1s ­

appo1nt1ng 1n that only one among the subjects 

classified as potent.ial diabetics gave a positive 

response., 1 . e . 1n.vest1g.at1ng "lag" curves by glaetos.e­

tolerance tests (D1:eche et al . , 1958;- O<>udie et al ., 

1958; B.M.J . Editorial , 1959) . 

Aecord1nglY 1 the following criteria formed 

the basis of the slucose tol~rance tests used in this 

investigation: 

1 . An unrestricted earb9hydrate diet was allowed for 

several days before t he test , and t he subjects were 

not known to be sufferin g :from -any 1nf'eetlon or he­

patic disease . 

2 . The blood was taken half-hourly . beginning with 

a fasting specimen , and continuing at least up to 



2 hours. F sting and hourly urine sp cimens 

wet"e aiso taken.-

3. Capillary blood was t1s.ed. It is easier to 

obtain.- and d.oes not miss the "lag" type of curve" 

(Jackson~ 1952). Cap1J.lary blood gives the same 

tast1ng reading as venous b1ood• but after glueos.e 

lt 1s higher to a variabl degree (up to 50 mgm.). 

4_. The Hegedorn..Jensen method 0£ estimating 

glocos was used. 

INTERPRETATION OF THE GLUCOSE TOLERANCE TESTS: ........................ ....... -..... __... 

According to Duncan (1952) curves are con• 

sidered 1nd1.eatf.ve of diabetes if the tasting blood 

sugar 1 vel exceeded 120 mgm. pe.tt cent or 1£ the 2 

hour val.ue exceeded 130 mgm. per oent; vb.en the ., 

38. 

d1abet~s 1.s of a mlld na tura#, the tasting blood sugar 

.may be normal, while the 2 hour le'Vel is eieva.ted. 

Jackson {1952) addu~~d &v1denee to show that 

values above 140 mgm • . per eent at 2 hours.- and above 

130 mgm. per cent at. 2i hours 1n the ora1 glucose 



tolerance t& t were "highl.y suggestive, 1f not 

path gnomonlc" of pre-•dlab&tes. In a larger 

series he (.I ekson,. 1953) later confirmed -this 

view. Similar glucose toleranee eurves, and 

similar conel.usions were reported by H.oest and 

Lukens (1954),. Kritzer (1952)_ and Lund and Weese 

(1955). At f irst the Br1t1sh Medical Journal 

(Editorial. 1952} doubted the sign1f'1cance of such 

sma11 aberra t; ions,. in the glucose tolerance curve, 

but later (Editorial* 1959) atated that "1m Britain_. 

pa~t1culai-, attention is paid to the 2 hour value, 

figures in exce a of 100 mgm. 0 true"gluco.se per 

cent be1ng regarded with suspicion~ Lawrenc 

(1947} was quoted ln support of th1 statement. This 

view was x,e .. 1 ter-ated 1n a later Ed1 torial in the 

British Med1eal Journal (1959)_ 1n which it was stated 

that " the st informative point on the eur·11e 1s 

probably the 2 hour figure_.. and if this 1s ovel' 120 

mgm. per cent 1 t is very suspicioas rt. Peak value a 

above 1.80 mgm. per· cent a.re attributed to !"'apid 

intestinal abso1"pt1on 1f the 2 hour 1'1gure is near 

normal; but Joslin et al • • (1952) do not recognise 

the "lag" type or surve as a s.ep rate entity, and 



regard the h igh.t of the peak rather than the 2 

our value as evidence or potential bnormal1ty . 

K~tzer (1952) considered a "pos1t1ve" 

glucose tolerance curve as one which showed a value 

ot 200 mgm. per cent or greater in the first hour . 

above 150 mgm. per cent in the second hour. and 

over 125 mg . per cent 1n the third hour. 

Jackson and Woolf (1957). having followed 

up 10 p t1ents with "pre-diabetesn found that every 
single patient yielded a more definite abnormality 

after at leaat thre years. He stated that thes 

results demonstrate clearly the s1n1ficance of the 

minor abe1Ttttions in the glucose tolerance which 

he labelled "pre-diabetic". 

In later communication (Jackson, W. P.U.; 
1959} he mak s th~ following comments: 11 ost con­

troversy has centred around those glucos tol ranee 

curves wh1ch have b en just outsid the authors 

accepted normal. limits. It ha been found that the 
usual abnormality is a lightly high f1gur 2 or 2i 
hours after the ingestion of glucose . In our own 
investigations we considered as abnor 1 2 hour 
level above l.40 mga. per 100 1.. with anything 

4o. 
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b ten 120 and 140 as 1suspicious•. Occas1onal­

l~ the 2 to 2} hour level was normal~ while the 

fasting level 11i,_as just over 120 mg.,. or the l hour 

level above 200 rags. Such curves were also con­

sidered abnormal$ but we-re- mu.ch less comlJlOn-. 

1µ. 

Other workers, though uslng <l1ff'erent techniques. have. 

accepted very similar criteria of bnormality" .. 

In ,qiew of the . conclusions dram from all these 

~dies, the .tollowi1Y5 interpretation was placed on 

the glucose tolerance results obtained in this investi­

gation: 

1. A normal glucose tolerance curve: 

1h normal curve wa regarded as one where 

the fasting level 1s below 120 mgm •• the highest level 

is belo111 200 mgm .. ,. and the ti.Jo hour lovel is below 

120 mgm. or the most 140 mgm •• par cent. 

2. Unquestionable die.bet.es: 

'.Chis ts shown by a eurve where the fast­

ing leve1 1s above 120 mgm. • per eent • and a two­

hour level which is usually greatly elevated .. 



3. Mi.ldly impaired glueos tolerane (possibly 

mildly diabetic OP pre-diabetic). 

Th1s third group is the most difficult 

to class1f'y .. and has b en termed "pre- diabetic" or, 

"mild1y d:i.abGtien by various authors. I have 

preferred to label th1s goup "mildly impaired 

42. 

glucose tolerance"• because although there is much 

evidence ( see "Interpretation of the glucose 

tolerance tests" above) that such curves may r•present 
a prediabetio or mildly d1a:betie state_. the .matter is 

still und r discussion, and investigation,., This group 

included case where the fasting leve-.l is below 120 

mgm. per cent , but the two hour level is elevated 

above 120 mgm. and e pe-c1ally above 140 mgm. per cent; 

or where the l hour level is above 200 ms,a . per cent. 

SUMMARY. 

S1nee the glucose test is the main test 

on which this investigation is based. th subject 

is discussed in detat 1 . It was necessar:y to decide 

on standard glucose tolerance testl' and on a 
standard 1nterpretat1on~ and then to apply these 



identical .eoudi tions to the control and other 

groups . 

For many reasons that are put forward , 

the ttstandardtt (50g . ) oral glucos& toleranoe test 

was cllosen. and was carried out under strict1y 

1aid down criteria in each subject investieated. 

The interpretation of' the g_lueose toler­

ance curve 1s- a very difficult subject and 1s dis ­

cussed in detail. Glucose tolerance curves can 

be divided into } groups , naniely ,. normal . d1abet1ea 

and an intermediate group. The la.st- ment1on-ed 

group is the most dif'ficult to interpret and reasoner 

are submitted for labelling this group nmildly im• 

paired g1ucose tolerance" . 



CUA 4. 

ro • 



CHAPrER 4:. 

INVESTIGATIONS AND RESULTS. 

Using the same glucose toleranee test 

aforemention don each subject investigated ~ and 

placing the ame standard of interpretation on 

the results_.. the follo'Wing gr ups were studied. 

In view of the known effect of age on glucose toler-­

anee (see page 23) th1$ factor was constantly taken 

1n~o consideration. 

1. WOMEN WHO ACTED AS CO~"'TROL SUBJECTS : 

(a) Sub lee-ts of q.5 ye:aJrS of a.s and ovel'. 

One hundred consecutive women or 
45 years or ge .and over • who were not su!'feri.ng f rom 

cancer of the endometrium or benign glandular pype~­
plas1a were submitted to glueos tolerance tests ., 

under the aforementioned standard condi t1ons,. These 

were 1n - and out- pa t1en ts attending the Groote Schuur 



Hospital., who were seen because of unrelated 

diseases. such as prolapse /'stress inconttnence" • 

ur:tnacy d1sor-ders other than infection, leueorrhoea, 
backs.ehe., abdominal pains, eervic.al erosions ,, and 

gynaecolog1cal symptons of psycho-somatic or1gin . 

In each ease th.e endomet.rium wa.s examined 

histo1ogically • having been obtained by endometr1al 

biopsy, curettage., or hysterectomy. If the endo­

metrium was fo11nd to be hype:rplastic or carc1nomatou.s,. 
the case was excluded. All these. women. therefore,. 

had a normal endometrium - an endomet.r1um which was 
either 1>-ro11ferat1ve or secretory,. or phys1olog1cal­
ly atrophic due to the menopause . 

This group was unselec. ted 1n that 1 t con,. 

sisted of random consecutive gynaeoological patients 

of 45 years or age and over. The majority or them• 
however. d1d have vaginal bl.eed1ng of va.~ying degree. 
and pelvi,c pathology. ('l'he cause of the bleeding 

and the type of patho1ogy is given on each glucose 
tolerance curve se.en 1n the follo lng pages)-. .It 
was· therefore considered .that this was the best 

type of control group for comparison with the cases 

of cancer of the endometr1um and benign glandular 
hyperpl.asia ... for here we have a moat comparable 



group of the same ages and usually with pelvic 

pathology as well as vagin.al bleeding - similar 

cond1 tions t'hat pertained in the other 2 groups. 

46. 

Phetographs of all thes~ original 

glucose tolerance curves are seen in the following 

pages. A summary of the cl1n1eal history~ and 

· histological appearance of the endometrtum 1n each 

ease is shown on each glucose tolerance curve. 

The detailed figures of the blood sug~ levels and. 

ages of the subjects are listed in Table 4. A 

summary ot tn.e results is given 1n Table 5. after 

the presentation of the glucose tolerance curves 

and tabl.e of d'eta1ls. 
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Date 
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Ag11 'i7 r -r• . 1'.eno?luae at ~2 years. c/o po :o1 t nop!1. 11sal h)t11J~trr : l conth . O/ F. Carclnora cervix at.A, ITT . F.ndo-et.rlwt at.ro "! le . 

{, _ 

Report from Pathology Department. 
(Chemical Pathology). 

UNIVERSITY OF CAPE TOWN. 

!Serial No. Dale "'·'·"· 
PaUe•l' • Jdeatifk-.atio• 

w...i a?. 

GLUCOSE TOLERANCE TEST. 

URINE 
SUGAR 

i. 
a. .. "'° ,. - 350 I 

""' 
,, 

lll.000 
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' ... / >--r--.. 

100 
r--v ...__ 

r--v , ,__ 
50 
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I lours. 

• 
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SUGAH 
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2} t-ar 

3 hour 

Age 71 yeara . c/O Po11t~nof"'u11al bleed1ne. Oi E Rlood preuure 
240/120 . 16/6/59 D&C: no curettinu . 

g_ 

Report from Pathology Department. 
(Chemical Pathology). 

_ .._ 
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SUGAR 

1. .. ,._ ,. _ 
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..... , .. ,,, .. .. _ .. t, J . V. D. WALT 
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Slpatllft-. 

I hou, 240 1151 . .. . 
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21 
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fl. 
,.:,~._,, . 

Report from Pathology Department. 
(Chemical Pathology). 

UIIINE 
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l. .... tt. ... .. _ 
J. -. 
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SUGAR 
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Date. 
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21 
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ip 49 7Mn1 . c/O 1-.in s ince hysterectcatr and 8ter1llat1on: 2 years . 
·z8/lJ¥59 D&C1 &Lrly secretory end009triu111 correepo.r,:U np to Ule 
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Report from - Pathology DepartmenL 
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..... , .. ,., .. . ._ .. 5,._. ___ Cl, M. POTOIETER 
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,. ...... ,....~.....:.. 0 
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• hou, 

52. 

le• 50 7ear• . ProlaJ:9• • VagiMl t>yateneto:111 1 Atrophi c 
endo.trlua. 

zz . 
Report from Pathological DepartmenL 

UNIVERSITY OF CAPE TOWN. 

Serial No. l~ -..L. 

GLUCOSE TOLERANCE TEST. 

URINE 

J!lllllll,. • 
111.000 
SUGAR 

Jlutin1 8' •• 
2. tn,oe .......... «Kl 

,. ..__ ......... S50 

HLOOU 

SUGAR 

... 

'"' ,., 
100 

., 

,-....._ \ 
_ v " _,... 

" -
fut.in, I 11 2 21 S 

"-

I hour 171 -,,a,$. 
t hour Zl5 ca$. 
II hour DJ ... $. 
2 !tour US Ille.$• 
:.!jhoor 

3 hou, 

J . J . V. D WALT 

.\ge 50 year• . :'.enorrhap:la : 1 1110nth , .llro?J.ic ~ndOl:'.llltrlllll: on DI-C . 

Report from Pathological DepartmenL 
UNIVERSITY OF CAPE TOWN. 

Serial No. 30)96'.!U/57 Date. 11. 9. 57 . 

(261929) Pel.H!ul' a ldeati.licaliou .JOU,CUIA ocraax.R .. 
UIUSE 
SUGAR 

• L ... 
NU. 

""' lfil. 

300 
HLOOO 

""' SUGAR 

'"" 
150 

100 

50 

Play1idaa or Suraeou . 

GLUCOSE TOLERANCE TEST. 

_v 
r-' V 

>--o,.. 
...... 

......._ -
I I 

Houn. 
21 

IIWOD 
SUGAR 

Putina 79 q s. ~. 

I hour 128 ac e. ~. 

I hour 1,2 -«•••• 
11 hour 107 ag• . I,. 

2 hour ea iag~. " · 

21 hour 

3 """' 



Report from Pathological DepartmenL 
UNIVERSITY OF CAPE TOWN. 

URINE 
SUGAR 

1. hecative. 

2 , Ne, atil'e , 400 

3. r,erative . 
550 

""' liLOOU 
2jO 

SUGAH ,.,, 
100 

100 

"' 

o.,~ ] { ..... .... ~ 

GLUCOSE TOLERANCE TEST. 

IIWOD 
SUGAR 

Ya1tina 1.,7 11£• ." . 

I ho ur l C..5 q s .,. 

I hour L.J lll[ I , 

1, hour 124. q,a ,. , 
, hoo, l o6 q,:a 

.!l hour 

' hoo, 

-,-... 

- / v ~ ~"'::, - ~ "--
Fa.11111 I 21 

Si«i:iature. L. ANSTEY. 

.lee 4S :r••n. Dhcha?"ge l'!.nd lrregul&r menstruation - oliyo , hypo -
ant &menorrhoM , ™'C: Atrophic endometrium , chronic cerrlc l tl a. 

U,,aterectoaay - fibroid , 

2, 7. 

Report from Pathological DepartmenL 
UNIVUSITY OF CAPE TOWN. 

URINE 
SUGAR 

1. .. g.tiT• 

2, Jlegal:iTe , 

). 111. ,.1:1 ..... 
IILOOU 

SUGAR 

25. 6. 56. 

C.UOLI!B NE.llXAIIH L 5G/05iQJ 1,_ 

. GLUCOSE TOLERANCE TEST. 

""' 
""' ... 
250 

,.,, 
100 -
100 - v,, ./ 

- V 

"' 
Fuhna I 

\ ..... 
~.= 

I I 
Hoon. 

21 

Pnlt . . lio.u'I' • 

liWOO 
SUGAR 

Yutlnc 87 aga, .,, 

I hour 115 ••· ~-
1 hour 158 cga • • • 

I i hour 94 Ill!.•·"'· 
2 hour 80 IIS •• • • 
21 hour 

• hoo, 

•I• 
o/a 

•I• 

53. 

Zb . 

Report from Pathological Department. 
UNIVERSITY OF CAPE TOWN. 

S..W No. -37688-.S.9:/57 Date 8. 11. 57 . 

..... __ 17- P'ayaic:iaP ur Surgeon Pro! Louw, 

UHINE 
SUGAR 

""' 
""' 
""' liWOU 

:!511 
SUGAR 

'"" 
"" 
100 

"' 

GLUCOSE TOLERANCE TEST. 

- -

- / , 
~ V 

~, 
,"-

..... _ 

II 
Houn. 

21 

liWOO 
SUGAR 

Yuli1Jil 77 11g a. "' . 

I hourll9 11g e. "', 

1 hourUEi llfl'II, 
4

• 

I i hourl2 l mga, "' , 

2 hour 110 a g:a , " , 

21 hour 

3 how-

ige 1..9 years . Intermens t rual blood ... tai ned d ischar ge : l mont h 
M!instnJ.aticm 4/28 day type , hl t b1s ed1nt1 rmch d>re acantv for 

5 months . 0 ',C - no curet t inPs ; Mopsy csre i n('lrna o r ce r vix -
t restfld wi t h ra:t l o theraJ'lf . 

.zg. 
Report from Pathological DepartmenL -

UNIVERSITY OF CAPE TOWN. 

UHL'liE 
SUGAR 

ofs 
400 

1/s 
,: .. 350 

000 
liLOOU 

250 
SUGAI\ 

""' 
150 

100 

"' 

Pltyskian or Sur9eo11 f~- ~I' . 

GLUCOSE TOLERANCE TEST. 

v-
1--v ~ 
w ,......... 

Fuhng i 

r--. 
..... ,_ 

I i 
Hours. 

Sigl.lalll l'e.. 

21 

-

BLOOD 
SUGAR 

Ful;no '/f--,...S :/, . 
I hour /4~ ,a. 
I hoo, /,I ..,_,-'J,, . 
I i hour / " ,..~-~ 

2 hour 

:.!1 IM>Ur 

3 hour 

6-. 1.,vJEA. 
------



ige 48 year11. c/O f.'.enorrhagi a . Hystereet.oey - Numerous fib roids , 
endor:etr lum aecretory • 

J.q. 

Report from Pathological Department. 
UNIVEIISrrY OF CAPE TOWN. 

Date. J.7..1..59 ...• 

llAJlRAll llRO"J' (59/<1153) 

Wanl---~ ---- --PlrrNCiaa or Surgeon ... f'ro.!. .. lll.u11.. 

GLUCOSE TOLERANCE TEST. 

UlUNE BLOOD 
SUGAR SUGAR 

1 . Nogatho. Putin& l OEI mg• 5- • 
2 . J.ee_ative . ... I ho ur 134 Bl£• 

J. hegath·e . 
S50 

l hou, 186 1118• 

l j ho ur 150 C'l81!1 

:,00 2 hou, 125 m.ga.,, ... 
BLOOU 

250 
21 hour 

SUGAR • hou, 

""' 
150 ~ ~ 

100 t--v '" "' 
~ V ~-50 

t"asling I II 21 
Hours. 

.lge 49 yM-rs . c/O Prolapse and 1tenorr1,ayh. for f.. 1110ntha . O/E 
Prolapae , llllrked Cflrvicith . ~ 17/6/r..9 : Secretory enrlo-etrium 

on )2nd day or cycle. 

3/. 
u Ull.l Ci:tlllUIUeJ uc:pH.1·u11c uL. 

(Chemical Pathology). 

UNIVERSITY OF CAPE TOWN. 

s..w · ·- a»,J8 - ,.._ Dale lj., .. s, .... 

Pa11eat•a ldolif ieatJon- ,_ m ..... (47868) --

Pby1iciao or Surgeon Pt.t- i:..i.... 

GLUCOSE TOLERANCE TEST. 

URINE 
SUGAR ··-z.,....u ... 400 

J. Nllp.tJ.w. 350 

300 
BLOOD 

250 
SUGAR 

:ioo 

100 / -

100 - v / 
00 := r 

· FuUnt I 

.,,.., .. ,., ..... -...... 

BLOOD 
SUGAH 

f'nstins '2 --"· 
I houra.....c. 
I hourl.JI .....«, 
H hour117 IIIIP$.. , 

hour lZ7 •a$• 
:.!t hour 

s "°"' 

,--... 
...... 

,__ 

II 2 I 
Hours. 

I . ) . V. D. WALT 
Sip111ure.--··------

54. 

30. 

Repo-;.t from Pathology Department. 
(Chemical Pathology). 

UNIVERSITY OF CAPE TOWN. 

o.,. ___ µ ,6_,!>./_, __ 

._,, w..m..,..___ .. Rt ClQS'J'HlJI%EH. Us116). •....... 

W•,L - _ ..l.11). __ ·-· Phy,idan or Surseoa. .. f~(_ l,ql.l!I. 

URINE 
SUGAR 

1. 

2. ,. 
BLOOD 

SUGAR 

GUJCOSE TOLERANCE TEST. 

... ... 

.... 
250 

:ioo 

100 /r 
100 F= V 
00 

t"--

· Futi., I 

""'-
~ 
,__ 

II 2 
Hours. 

21 

BLOOD 
SUGAR 

Fu11in, m .. , !C,. 

t boor 151 1111•$ . 
I hour 1'7 agaJ'. 
Jt hour 142 ... ~ . 

2 hour 101 .. ~. 

2l hour 

• hou, 

J.J. Y. t>. WIJ,.T 
t U u /u /1/ u , l r-, • -• s.p...._ ______ _ 

..lge 48 ve&ra c/O r:enol'1'tiag1a for 2 :,eara . D&C 15/(/59: nonr..al 
prolife;..ti,,; endo:r.etriu:1 and atM.11 fibroids ( 7th . day or cycle) • 

.3.Z. 

Report from Pathology Department. 
(Chemical Pathology). 

UNIVERSITY OF CAPE TOWN. 

Dale .. ··-···· ...... .J.ft .. ~ .. ,J.., .... . 

Padnat'• ldelltilael!Lion-

URINE 
SUGAR 

1. 

a. ,. 

BLOOD 

SUGAR 

. .... , .. ,,, .. .. .-. ... 

_ Pby1kiao or Surgeon.-- .... PJl?J .. ~ • 

GLUCOSE TOLERANCE TEST. 

... 
350 

.... 
250 

:ioo 

100 

100 

00 

~!!:,, 

t"-- Vv ' 
F= V 

f'uUn, I 

~ 

"' ,__ 

11 

Hours. 
21 

BLOOD 
SUGAR 

F1tsti111 8 7 .. a::.,-,..,, 
t hour 14.l.~. 

1 hour l)lr. ....... 

, , hou, 147 ---· 
2 hour ll1 ~ . 

2t hour 

• how-

J . J . V. D. WAl..T 



Age 4ft ye!lrs . -:,/o 1k>11 t.h of ar,enorrhoea ( up to J o:mtrs) folloved 
by bouts or i:-enorrhapia . " Hot nuahea" . ( fl'.a:l t byroidec tomy J 
yeara auo - B: .R. -+ lJ , seru.:n choleetrol 161 ICl!S ~ ) 17/6/'o 
o; -c: (about 11.th . day or cycle ) l'bmsl proli fe r ative 1mdo:..e trlm:1 -
no evidence of e:landular hyperpl M ia • 

.;l 3. 
JlC:plJl•t ICUlll C AUAV>V!5.) L'"cpitrtDlent. 

(Chemical Pathology). 

UNIVERSITY OF CAPE TOWN. 

Date 6.6.,!;9 .•.....•• 

C2WU.01"l! "'-'l"l'HKE ( 59/w,>7L -· --···-·-··--· 

GLUCOSE TOLERANCE TEST. 

URINE 
SUGAR 

l. NeptiY•• 

2. X.ptbe. 400 

,. N•pti'H. .,. 
900 

BLOOD 

250 
SUGAR ... 

150 

100 

60 

..... ,,.,., ........ ~ .. , .. 

.-' 
,--r' 

,-- ./ 

Fuhn1 i 

BLOOD 
SUGAR 

F111ti111 u, ... .,.. 
I hour 1Ei2 11€•$. 
I hour 180 ••$. 
1 l hour 156 1116•$. 

2 hour 1J3 aa;a.$. 

2l hour 

s hou, 

"':::,. 
-

' r-

II 21 
lloun. 

J. J . V. D. WALT 
sic-ture. ·······--·--·-------

Age 47 yMra . c/c Diachar ee a r,d " I.Jot nushe.!J" 2 -nnH , 
?•natniation 4/28 day t y pe I .' ' . ? . r-./7/'"A . Ut,,ru!I and a,l:-1"-U.1 :-.o·-aJ ­
cer"rlcal ero!l1 on . 

.35. 

Report from Pathology Department. 
(Chemical Pathology). 

UNIVERSITY m· CAPE TOWN. 

Sm.I No. 24127 - a. - Date 17. 7.5.? ­

( 1}6722) . Patieat' , ldcatifieatioa. CEP.m ,.A (,lLl~. 

W'anL ·- - ~ l o. Pby1if'ia11 or Surgeon Dr, Uenjairdn . 

GLUCOSE TOLERANCE TEST. 

URINE 
SUGAR 

l. 

400 -- .,. 
900 

BLOOD 

250 
SUGAR ... 

150 

100 .. 

..... , .. ,,, ..... - ... 

r-c--
_/ 1-..... 

- ./ ...... -

FuUn, i II 
lloun. 

21 

BLOOD 
SUGAI\ 
~ F11sling 

I hou, 1'l ...S. 
I hour 151 JIIIIP,$. 

wo-s. ll hour 
2 hour U.S.....C. 
21 hour 

:I hour 

a. M . POTm ETER s1pa1 .... ___ ,. _____ _ 

55. 

J.ge 1..6 years . C/o Bo,1ta of arenorrhoea followed by bo•ita of 
11.enorrhapia . 17/7/59 ™'C durinP' amenor rhoea J 5 daya - )]t'Oliferatlve 
endo:r.etrium ;j0 not hyperplaatlc . 21./7/';9 HysteNctom;y: Proliteratiw 
endo:::e trium - ,.tendency to hyperplasia. Follicular cysts 0V8.rle11. 

3 4, fS .H: 11 , . , • . ,. , , 

Report from Pathology Department 
(Chemical Pathology). 

UNIVERSITY OF CAPE TOWN. 

Date 13 .•. 7. ___ • 

Padad'• ldntifieatlon-

URINE 
SUGAR 

l.. -

·-· Pbyaidaq or Surgeon.··- flr!?t Lo.""·· 

GLUCOSE TOLERANCE TEST. 

BLOOD 
SUGAR 

F111tina ,., .. ~ 
400 .. - I hou, 122-,,. 

.J, .,. 
900 

BLOOD 

250 
SUGAR ... 

150 /-

100 
r--/ , 
,--V 

50 

Fulinl i 

..... , .. ,., ..... - ... 

.......___ 

' • 
...... -

II 
lloun. 

21 

1 hou, 

11 hour 

2 bou, 

2l hour 

s hou, 

s~· M. POTGIETEA 

J.Jji-"-
U> _.,._ 

l.2'..,.,11. 

Age 4'; yeare . l'.encrrha gia anrl " atr eas ircontirence" ~ month!! , 
2P/7/5q Vagine.l hy11te l"f'et.oicy and r e pair . Cerv lci'Js 1111" sf'cri,1 "'rf 
endccetrium , more advanc"td t han e~ c · ed on t>·~ l~t.h . day vf evele . 

Report from Pathology Department. 
(Chemical Pathology). 

UNIVERSITY OF CAPE TOWN. 

lerial No.- D,te 

......... ldeatilieatioD-

"'""'- -- <;!l). 

GLUCOSE TOLERANCE TEST. 

URINE 
SUGAR 

1.. .... u •• 
2. ... tt. .... fOO ,._ ..... .,. 

900 
BLOOD 

250 
SUGAR ... 

150 

100 

50 

.. ... , .. ,., ...•. --. ... 

.--r,.._ 

,-- / ~ 

BLOOD 
SUGAR 

F111ti111 " lllt~• 
l hour al2 .. a$. 

I hour 1'9 ... $ . 
11 hour lU ...S. 
2 hour l.Olt. .... ,r.. 
2l hour 

3 hour 

,__,,.. ...._ _ 
·-

Fulfnl i II 
Hours. 

21 

a. M. POTGIETER 
Slplltllft--·-·--·-·----



J.ge 45 yeu·t1 . Pro"l,ee bleedinp for 3 we• ks . H1et.ol o"Y l 
let. . dll]' cycle - late premem,t.rual phase - eecre t..o ry endor-e t riW'I. 

Report from Pathological DepartmenL 
UNIVERSrrY OF CAPE TOWN. 

URlNE 
SUGAR 

Date ..... -~7 . 5. 5_9 

... Plt7aician or Surgeon-

GLUCOSE TOLERANCE TEST. 

IILOOD 
SUGAR 

1. Nor;atbe. Putin(I: 95m£;•:-. (O . !ilcl 

2 . Net:•t~ve. fUO 

} . HecaUvo . 550 

l hour ll.2q:,11.,.< . (" ") 

I hou, l O!lo,p,.~ . ( '') 

lt hour 99 ~-~-.... 2 hou, 108,oga . (0 . 5 
IILOOD 

250 
21 hour 66tn£af' . (C . ;cl. 

SUGAR 

'"" -100 

100 - /_. .-.. 
- V 

50 

Fulin, i 

.....__ 
........._ 

---...: -
II 

Hour.. 

• hou, 

' 

21 

I . J . v. D. WILT 
SAaaature--.. ---·-·-------

1ge 56 7eare, et.ill • natruat1Dg. halon. MC &nd Hysterectou:iy : 
ProllferaUn endmetrlwa - ho h7J)erpl.&eia or malignancy- . ( L,l' . P. 
1 veek prnioudy). 

Jq. 

Repo~ from Pathologi«J!c.~~,,,~-
UNJVUSll'Y Ot' CAPE TO~. · 

Serial No.~---- U.~-····---··· n._ .. ~ --···--·--·-· 

GLUCOSE TOLERANCE TEST. 

UlUNE 
SUGAR 

1 •• 

2 . Hegativ e 0 400 

350 

.... 
Hl.001) 

250 
SUGAR 

'"" 
150 

100 

50 

-'-. 

- /,). ...-' 
~ V 

Fa1tln& I 

..____, ......_ 

-....._ _::::, 

11 
Houn. 

BLOOD 
SUGAR 

Putint BS ~ • 

l boW' 

I ""'" 
II boW' 

2 bou, 

21 boW' 

• boW' 

21 

Sfitnalure.,,-·····-·---··-----

56. 

ice 45 7ears. Y.enorrhagia J 3 ,-an. Obtse +++ • Fibroid• eiu 
16 we11:e . D&C and Hy11terectom;r1 itrophic endometrium. 

Report from Pathological Department. 
UNIVUSrrY OF CAPE TOWN. 

Padlal'• 14ee«ifteedee CJJWl;IJ[I.....W.lQ...._ ..(5£/.22923.L---

UlUNE 
SUGAR 

IILOOD 

SUGAR 

GLUCOSE TOLERANCE TEST. 

400 

360 

.... 
151) 

100 

150 

100 

50 

-~ 
- // 
:::::! V 

....... 1 

"-. " "le__ 

I i 
Houn. 

21 

BLOOD 
SUGAR 

Falin& 86 aga . f . 
l hour 151 •••• • 

I boor 105 age •• • 

It hour 85 Ill!••"· 
2 bouiCoagulat;ed. 

21 boW' 

• boW' 

OUL .. i-. .. a--••· ----·----
Age 52 J'MN• c/O Polplenorrhoea and in~~ bleeding : 
tw montha ., D&C ~/7/591 Prollt--'1'19 endoaat.rlua - aleo a 
benign endometrlal poly. ( L.¥ .P. df/59. 

./#-0. 
Hepoi't tl'om ratno1ogy vepanmenL · 

(Chemical Pathology). 
UNIVERSrrY OF CAPE TOWN. 

!!eriolNe.--7--- -1- - ----······}--~--·-- -
htimt'• 1-,1eodoa---·=at··- -(-,,,;iBIB1~···-----------

UIIINE 
SUGAR 

l, 

I. ,. 
BLOOD 

SUGAR 

__ ,,,8.,, 
at 11 a.a. 

GLUCOSE TOLERANCE TEST. 

400 

360 

.... 
250 

200 

l!lO /-

100 
_ / 

--e1V 
50 

Fut1n1 i 

~ 

"-

"" =:J 

II 
Hours. 

21 

BLOOD 
SUGAR 

Fulin1 7' air:•$. 
I hou, 148 -$. 
1 hour 1" ap#,. 

ll hou,170-$ • 
2 bou, 8' _.,.. 

2t hour 

• hou, 



Age 4A years . lnter-em, trual hl~lffii:-: • -:.:"re!" "!" n r : ';"r ,. 
or cervix , ePcret.ory endo:--et r l ,,~ . 

51. 

Report from Pathological Department. 
UNIVERSITY OF CAPE TOWN. 

Serial No. 151,7l - ,._ Date 

Patka.I' • ldeatifiealioa 
c. BIIIDS (!'731.l) 

•1. Pltyllician or Surg~n J'rof L91P• 

GLUCOSE TOLERANt:E TEST. 

UI\L.'lE 
SUGAR 

1.--. .. _'1 ... .... 
,.-'1 ... ... 

.... 
IIL()()I} 

""" SUGAR 

'"'" 
150 

100 

50 

>-----::'-
>----

v , 
~ V 

Fasting I 

,r--.. , 
-... ,__ 

I I 
Hours. 

Slguature.. 

21 

BLOOD 
SUGAR 

t'utina "ap 
l hour 

I hour 

l j ho ur 

2 hour 

4!l hour 

:S hour 

u., ••• 
151_.s. 

122- " 
U,-$. 

qt! 50 1ear11. c/o Menorrh&gia and discharge . Cenical eroaion . 
D&C and caute'71 Nonral endomt1trium, eroe16o• , 

Report from Pathology Department. 
(Chemical Pathology). 

UNIVERSITY OF CAPE TOWN. 

Serial Ne. Dale A .,.1~•----

LOOY ' AlgI (17!i070) 

WONi-- AlD.,___ Phyaidan or Surgeon-Dr • ....BmJaa:1.b.--

URINE 
_ _,syGAR 

1. lfegat1ff, 

2.liepUn. 

,. 1'•ptifl, 

BLOOD 

SUGAR 

,un lH / 1' 0 .1-.. , 

GWCOSE TOLERANCE TEST. 

..., 

... 

.... 

.,. 
:aao 
, .. -
100 
~ 

/ 

,--V .. 
FuUnc i 

'-
.......... 

......... r-, 

II 
lloura. 

• 
21 

BLOOD 
SUGAH 

F•t.iat 88 llf.'•$. 
I .boar lJ8 -.•JI. 
1 hour 112 at•~. ,, ...... 
2 ...... 7' .,_ "'-. -

G, M. POTGIETE" 

61. 

ii• 47 yeara . Menorrhagla . D&C and cautery: Cervical eroeion, 
nonaal .. cretory endC11rA1triua. 

1,8. 

Report from Pathology Department. 
(Chemical Pathology). 

URINE 
SUGAR 

UNIVERSITY OF CAPE TOWN. 

_., __ 
.Playllidan or Surpo•-- Pl'D_!~-~ 

GLUCOSE TOLERANCE TEST. 

BLOOD 
SUGAR 

1. -""­a. ... u .... a 
Futiq~ 

I ,_, D6-"-,._ .. _ ... 
.... 

BU)()I) .,. 
SUGAR 

:aao 

... ,__ 

100 
,__ v , 
- V .. 

Futln, i 

~ I 
l ......... 

......._ -
II 

lloun.. 
21 

1 hour 111 -...$. 
11 boar 121 .. a$. 
2 boar *~· 
2t hour 

• boar 

SlpalltN. L. AN~_,_i_e_v __ _ 

A.e:e 1.r. years . J&C 11.r.-, caut.ery: 1101-eal s°'cret.ory endo-etrlum. 

ho. 

Report from Pathology Department. 
(Chemical Pathology). 

UNIVERSITY OF CAPE TOWN. 

S«:rial No. 

Patient' • ldeatifiution 

•1. 
GLUCOSE TOLERANCE TEST. 

URINE 
SUGAR 

1. .. 400 ,. ... 
~ - .... 

BLOOD 
25<1 

SUGAR 

200 

150 

100 

50 

r--... 

- V , 
--, V 

Fulln1 I 

,........_ 

..... -
,, 

lloura. " 

BLOOD 
SUGAR 

Pulinl 7' ... $ • 

I boar ll2 - " 

I hou, "-"· 
,, boo, eo -s. 
2 ...... 

21 boar 

• boo, 

Sip.a.lure Ii . M POTn lF.TEFt 



~.~~ fW59. c1~tt2)7J;. "'i!!:U..:!:='*~o==---
c tJtei,y 8 - 10 '("._e aiH fibroida) . • 

... "t' 
If/. 

Report from Pa~ Department. 
(Cl,emial Patbolagy). 

UNIVEIISll'Y OF CAPE TOWN. 

9-W /IJe .. • fO 0.le----J!ol,21L_. _______ _ 

-·· - - ~~- - J~) ______________ _ 

,,.,. _ ___ !1.__ _ ___ftylk.laa or Surpoa.- .. ·---.hv.fMIIIII,._ 

URINE 
SUGAR 

i. -.. -,. -
BLOOD 

SUGAR 
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RePort from Pathological Department. 
UNIVERSITY OF CAPE TOWN. • 

Serial No,- )4C'l5/S.7- _ o,,. 11.10 .. s.1. 
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Age 5(' year!!. Post-nopausal bl~1nv: 3 days . "enO p!IJH ,; 
months betoni . ~ Prolif.,.raliv"' er.doitetrlurn . 

Report from Pathological DepartmenL 
UNIVERSITY OF CAPE TOWN. 
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Report from Pathological DepartmenL 
UNJVEllSITY OF CAPE TOWN. 

Saia! No.- _ 2902.7.,._2a Date. 

Padeat'• ltleatifiealiOII-.... B7 

GLUCOSE TOLERANCE TEST. 
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2j hour 

' bou, 

1. .. 
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65. 

Age 52 rears. C/O Pl:is~nopausal bl eedinr. : J E<>ntha . l·!enope.use 
at 45 years . Blood pressure 200/110. 12/l/59 D&C: Senile vavir.lth1 , 
atrophic endo.'lll!ltriUf;; one sr-,dl intrauterine polyp in which the 
gland a are atrophic and inactive . 

'fjp. 

Report from l'atbology Ue~r~eriL 
(Chemical Pathology). · 
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SUGAR 

-
JID .... 

BLOOO 

SUGAR 

UNIVERSITY OF CAPE TOWN. 
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J . J. Y. D. WALT ..... , .. ,., .. ... ___ , 5tpat..._ ____ . _ __ _ 

Age 74 years. C/0 Post~nopl'lunl hlettdinp : 6 rr.ontra . (IIE St.,.Jt• 
II Carcinoma cerTix. DI.C : no c,1r9tt.in ".S • · 

Report from Pathological DepartmenL 
UNIVEIISITY OF CAPE TOWN. 

s.riaJ No. - 520-5-21/5&­
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77. 

Report from Pathological Department. 
UNIVEllSITY OF CAPE TOWN. 

Serial No. 14524 - ~ Date-
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11/. 

Report fro~ Pathological Department. 
lJNJVEIISITY OF CAPE TOWN. 

S.W. Ne 3)519- 20/57 Date 8. 10. 57. 
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66. 

lga 57 year1. Prolapse and alight menope.usal 

A.ge 57 7Mn . Prolapu; alight post.-cnenoapsal bleedin, . AtropMc 
endoeatrium. ( l'.enope.u.e at 52 year1 ) . 

7«. 
nern r:rom -ramo1ogica1 Uepartment. 
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SUGAR 

UNIVEllSITY OF CAPE TOWN. 
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atrophic endOl!lll!ltriuc, 

go. 

Report from Pathological Department. 
UNIVERSITY OF CAPE TOWN. 

Da1 .. 2J . 12. 57. 

Patieat' • Jdellti1icaLloa J.l.ICS !U.UOII: . ( 57/l24-J9 } .. 
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.lp ~ ye11.ra . l '.enopa11ae at 51 vear a . C/O scanty p:,11t~no[""nsal 
bleed i ng: J mon ths. O/ ! ObeHJ bl ood preu u re 205/lJO. 25/ 5/59 
D&C: Soant,' dunt. t lnga: atrophJc sndor.:etrium ; S"Jn"le endorietrlt l!!I and 
Hnile vag1n1tl s . 

81. 
Keport trom- t'athological UepiirtinenL.,;.....ws 

UNIVE&SITY OF CAPE TOWN. -+-A .. 

s-.1 N.. 17'84. ... , • . - Dale. 
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Age 50 ye 'lre . ~:.nop.uae at 11. ye 'l.ra . c/C Po• • ..... ~,oP"•J!O&l hle ... Unc: 
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i'1M-o1t1a. ( S.roa Cholertrol 322: . 

!? 3. 

Report from Pathology Department. 
(Chemical Pathology). 

UNIVERSITY OF CAPE TOWN. 

...WNo.~'61. -5, 26 . 6. 59. 
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67. 

l ge 60 years . ::enop.uae a t 'ii, y9!!. r !I . c/O Fba ~ nopaUMl b:..-d!r: : 
4 aontha . 8/Y'ib DIC anrl hloPB}' : C&rc1noi:-a cervix ; corp:>r11 fl''.'mo­
•trium completely atrophic . Had Werthebi. 

'i/2,. 
- - - ''-1'°"'? . ..,....,.... . 

Report from Pathology Department . . !IJ ,4../li,..:, . 
(Chemical Pathology). · 

UNIVERSITY OF CAPE TOWN. 
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Report from Pathology Department-,-r- ' 
(Chemical Pathology). 

UNIVERSITY OF CAPE TOWN • 

s.rw Na. ,om - ao. Date -
2.,.59. 

WenL cao._ 

GWOOSE TOLERANCE TFST. -.......... ._ .. 
- J. 

-SUGAJI ---- .. .. 
a.ooo ... 
SUGAll -1• ... .. 

LL.. 

t-= Iv'° 
_v 

'· .._I 

G. 
r.;;, ._ 

--..... -
II I II S 

Hou~ 

llLOOO 
SUGAR 

F .. tNII 116....,S. 
I hour 1'l-.$.. 
I ,-.. • ....-. 

u hour 11' ... s. ·- -21 hoar • -.,$. ..... 

,, a. M. POTOIETER 



l 9 ~1. yea.r5 • ~!eno~use at 5J yeara . c/o Pt> .t-menopauHl hlee<l1n: · Jbrotds . v.ht./':fi ~ w biopoy t scsrty c•1rett !-. ·11 ; 1.nact.iw rla 1s in an inacth• 11 t.ro::a . Blood prenure 2.1.0/lro . 

'15'. --~-A..J--Report from Pathology Departmenti,. ;,":(:: 
(Chemical Pathology). 
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lp 54 years . c/0 Pos t:,..manopauaal bleeding . O/E C&rcin~l'A cervix . Had ) radfo:n inaertione and then '.lerthei111 - no cure t.tin s . 

81. 

Report from Pathological DepartmenL 
UNIVERSITY OF CAPE TOWN. 

Serial ~ •• 15510-~l.t57 Date 7. 5o 57 

Paueat' , ldeatifieatioa IRS. JUDITH STREJ<KAIIP. (57/0.3338). 
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68. 

A. r,7 ""''°ra c/O 'A)st...nop,..•11'!.!1.l hl .. -'lln<>: /, ncnt ~. WftClr" ~ et : eu9. r:;c ir/6/~ -~ entlo:""7t.r \•1r:; . Y"1"'""c'"ey ;:/6"~ - polyp in C"""ity; n tn endoaetr ,u:1. 

fi b. 
Report from- Pathology Department. 

(Chemical Pathology). 
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Both gland s ~ atrom ahow atrophy. 

8j. 

Report from Pathological Departm,enL 
UNJVEIISITY OF CAPE TOWN. 
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'89 61 yee.rs , Vienoi:auae at 50 yea.rs , C/O Poat-aenopausal bleed1n,t:) 2 a:mU111 , 12/1059 ~ : Senile endo::-et.ritis . 

'N 

Report from Pathological Department. 
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Report from Pathological Department. 
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.lge 50 years . :ienop,.u.!e .:it. 47 ye"" · "'./0 Prolapee ar·.1 slrflaa incontinence. 2 epiSOOi,• f)"lt't .nOp!'lsd l>le 1ino , ['I'(; - no C'u-ett1n gs , ]j/9/~ V..Un!ll hy~•A'l~ctomy: post ~"OP"'IM.l •nrioretr'11~ . 

qo. 
Report from Pathological Department. 

UNIVERSITY OF CAPE TOWN. 
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lge 62 " ears . c/O Post.-.enopems!ll bleedine: : /, mnths, O/E Fibroids and a~N'"s to,115 change • ( Df,C - no CUN1ttinra . ) • 

f/Z. 

Report from Pathological Department. 
UNIVEIISrTY OF CAPE TOWN. 
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lge 58 years . c/o fnlritia - Le11YorlaY1& vu]ffle . Ml!nopause at 
45 y88.1"9 , D&C atropHc post~opauaal endonetr iwn. 

9~-

Report from Pathology Department. 
(Chemical Pathology). 

UNIVERSITY OF CAPE TOWN. 
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(3, M. POTOIETER 
!llp,oaaN.--------

lge 5,4 year11 . M!noP9:use at 50 ye&n. c/O prolllpt1 tt , Vaeinal 
b;ysterec~ donl!t z;J/7/':R. 

J,~~- :b--t... 
Report from Pa&hel~cal Bepm bnent. 
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Report from Pa&helogieal D@pal'tmenL 
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21 

BLOOD , 
SUGAR 

FuU., ., • ...,....~ 

I "°"' no,. 
I hour /-~ 

11 hou,/17 
2 hour//~ 

21 """' .,,,_ 
• hou, 

Slpobor,-------



TABLE 4. 

Pati ent 

GLUC OSE TOLERANCE CURVES ON 100 
CONTROL w5 MEN WITH NORMAL ENDO­
MFrRiA ( 1.e. N6T SUFFERING FROM 
BENiGN GIANDUIAR HYPERPLASIA OR 
clRCIN6MA OF mt!inofifi.1RI\!M} 45 YEARS AND R. 

Blood Sugar Levels 
( Mgs.%) 

72. 

i 1 1! 2 I 
No Initials Age Fasting Bour Hour H,ou.rs Hours 

A. Grou1> w1 th D1abetE s. 

1. I o.T. ~5~ I 215 251 190 2. ,G.J. 275 310 373 ,.. I M.B. 251 ;oL. I 431 4 M.B. 7
5
9 137 15g 213 201 

5. A •. c. 4 233 266 326 337 o. M.A. 57 189 2z1 37
8
4 

1 
'"8 

i: ::~: ti 1,1 ~~i ~~i I ~: 9• F.J. 70 20b 240 230 362 
10. A.A.P. 789 94 295 254 I 2,4 11. E.W. 8 109 177 235 246 
it It~: ~ , m m 1 ~~ j lg} 

B. Group with Mildl.1 Imna1red KxlueoJe Tol ranee. 

14. I w.N. 
15.. R.A. 
lo F .s • 
i~: 
19. 
20. 
21. 
22. 

Z.L. 
I s.R. 

D.M. 
A.M. 
M.C • 

107 
110 

96 
97 

102 
110 

89 

144 
151 
165 
147 
171 

182 
181 

99 

157 
128 

I 221 
172 
215 

153 
286 
125 

171 
180 
200 
190 
219 

I 

II 

1~7 I 
14J 
162 

! 
128 



73. 

Patient Blood Sugar L~vels 
(Mgs.% ) 

J i ... 1 · 111 2 No I Init1 ls Age Fasting 11our Hour _llours Hours 
i f . I .. I I 

c .. Group with INormall Glucose Tctlerance cur, es. 

25. 
1 
B.H. I 51 I 99 l.21 lL.2 1;3 24. J.C. I 50 79 128 167 107 25. t.c. 52 67 105 143 124 

2o. A.K. 53 77 119 14-_·. 6 121 

~-6 I 
I 10~ 

110 
80 

82 

I 86 
95 
91 I 
93 
59 

95 9a 7 . 
129 
111 
104 

,. 

2.7. c.N. 48 87 115 158 94 
28. I A.B. 49 79 114 116 107 
29. fl.Be' 48 I 108 134 186 i~~ 125 30. M.O. 50 115 151 197 . · t 101 31. A. D. 49 62lli 14 132 117 

1
127 32. A.M. 48 87 .· 174 l.47 111 3;. C . M. li8 I 119 l 2 180 156 1133 34. Z .T. 46 90 122 126 13() 126. ;5. G.G . 47 I 151 1151 100 ll' 36. N.V. 45 63 202 1199 J.4l 10 37. M. F . 45 98 112 108 99 10 . ;8. c.o. ij.5 86 151 105 85 

;9. s.t. 56 85 i~~ 119 105 40 . A.G. I 52 7, 165 179 41. v.w. 53 8 iM lll 104 ii2• E . W., 51 8 9-2 94 4,. s .. c. 49 95 143 1'55 127 44. F .c • 45 97 110 150 169 4-5• S.B. 54 79 lOq. 116 105 46. J.F. h-5 79 139 152 90 
lj.7. L.W • f.i.6 90 1?_; 145 125 48. J.B. 47 102 1.44 100 96 
4-9• A. C. 46 78 J.49 154 110 
50.a s.J. io 88 132 132 145 51. c.c. I s 94 149 138 124 52. J.F. ·o 97 100 161 162 

I 



74. 

I 
Patient I Blood Sugar Levels 

( Mgs.%} 

~ . --

2 .1 l~ 2 
N-o Initials Age Fast1ng Hour Hour Hours Hours 

5,. A.V. 46 119 151 208 155 I 
5 • s.r. fr7 I 90 128 121 111 I 84 I si .. A.D. §~ 1121 121 12 102 
5 • D.S . 4} I 172 1165 138 129 I si· G. B-. W3 I 99 I ftg 152 122 132 
5 • M.B .. 47 128 121 lOi 
i9· L.W. a~ 88 l 138 112 7 o. M.K. 76 112 98 80 
61. D.K. 4} 97 175 15a 114 123 
62. P.B. ·103 122 11 110, ;z 6a· 1 

H.o. ?; Bo ·119 107 
6 • I .I. 85 1i~ 90 ~1 99 
6~. A.V. ti 101 152 120 122 
6- • L • 

I 
105 

I~ ~~ 131 129 
67. S ,.B. 154 100 124 93 
68. p • I 81 117 13, 101 105 
69. M,.L. I 101 1;i 96 I I 
70. A,.W. 65 125 71 86 I 
71 . L.s. 51 112 13a 11~ I 72. K.B. 54 ii 13 126 118 I 1,. E . M. 50 103 1118 97 
7 • A . • ~2 lg~ ll+i 134 131 120 

tt: M • 108 103 96 
A. L. 1 ~i 153 185 1?4 

1i· M.R. 5 110 132 1120 83 
7 • O. F . lJ 9 126 107 107 87 

~: S . B. 11 137 66 ii A.N .. ii 161 139 54 
81. o.s . 107 I~~ 13l 82. J.F . 60 97 161 162 10 . 

t: A.s . t~ 9g 127 136 165 ~ I . P. 11 150 2i4 179 
I 



75. 

I ' . 
. ' 

Patient Blood Sugar Levels 
( Mgs.$ , ) 

. 
.. 

I i' J. lt 2 
No Ini t1als. . A.ge Past! Bour Hour !lours Hours 

al. M.z. 54 70 lOi 180 134 I 104 
8 • M.F. ~l 124 18 ·119 113 I 91 
SJ• I 

J.s . 91 129 1 ; l2b 105 
8 ,. G. G. li 103 170 ·160 128 107 
89. R.S . 87 127 87 71 69 
90 .. J :_M., 50 91 ~g 1103 119 112 
91. M.A. I g;{ 101 129 129 89 
92. c.B. ao 125 149 17~ 125 

~: H_.M. I ;a 119 125 123 10 107 
M. L. '~ 1 iu 13~ 107 

92· I 
I .R. 15 1i 132 12 j84 

9 • v.w .. lo lta 132 117 115 
9i· G. T . 

I fri lbO 132 109 
9 .. I A.M. 80 107 115 ll~ 105 
99. D. A. I ti 88 

~ 205 10 105 
100. 

I 
E.S._ 119 1 180 129 120 

I 
I I I I 

I I I 
I 

I I 
I 
I 
I 



follows: 

TABLE 5. 

The results can be sum.marised as 

Glucose Tolerance Tests on 100 
Control 'woman with normal Endometria 
~~ · e • not s uf£er1ng from fieni!ii 
>andular lI;n,grpLia!a or Care ~oma 
of the Endometrium), 
lj.5 jears and over • . 

Normal Curves 

Diabetes Mildly Impaired Total 
Gl.ucos Toler-. ance 

68$ 13% 9~ 22% 

The l}ercentage of d1abet1cs (13%) and 

of women with mildly 1mpa1red glucose tolerance 

( 9%) • is therefore remarkably higher than that found 

lm any of the aforementioned control series reported 



1n the literatur&* for women of the se.ne age 

grouos; Spiegelman and Marks { 1946), 1 . 02$ 

diabetles; Wilkerson and Krall ( 1947), 5%; 
Joslin (1952), 2%; Walker (.1959). 1.4% •. However, 

the discrepancy is understandable. In none of 

these series was the population tested by routine 

glucose tolerance tests. the diabetics hav1ng 

been discovered by far less ~xacting methods. 

In each of my 100 eontrol subjects. a full glucose 

tolerance t.est was done. This ca.early demonstrates 

that many pat1ent-s w1 th diabetes remain imdetected 

1f full g1ucose tolerance te-sts are not done 

rout1nel.y. 

(b) 9ontrol SubJects between 35 and 45 ,:ears 
O·f AA•: 

Fifty consecutive women w1tb normal endo­
metr1a. between :35 and 45 yea.rs of age .. were also 

examined and were subjected to the standard glucose 
to1erance test . Tne endometrium was examined 

histologically and the subject was only included 
if th endometr1u was normal.-

77. 



A phot.ograph of eac original. glucos , 

tolerane cux-e is seen in the following · pages -

on each graph 1 a sulJJ.lliary 0£ the cl1nleal 

history and endometrial. hlstol.ogy or the s.ubjeet. 

Following the photographs is Table 6, on which 

are detailed the blood augar results. A aum-mar1 

of the 1--esu1t ( Tabl 7 ) follows t ·:1.e photo­

graphs and this Table of: details . 

78. 



/, 
Heport from ralbotogy uepartment. 

(Cbemk,al Pathology~ 
UNIVERSrrY OF CAPE TOWN. 

!!<rial No. Jl!il.5 •..51i 

PatW,at' • ld-1lfWU.. P.mJll.llUKL (1499)-----

....... 

1 • 

2 • ,. 

URINE 
SUGAR . . .. 
BLOOD 

SUGAR 

Ployokla• ... s...-- P..,f ~ -

GWCOSE TOLERANCE TEST. 

... 
S50 

300 ... 
:IIIO 

t,0 

ICIO 

00 

., 
' 

-
1--...._ 

I/ 
~ 

~ 

1--...... 

BLOOD 
SUGAI\ 

Futina l8'J ._. 

i hour 2'2 1111• 

I hour z.-' --"• 
Ii hour m 11JP$. 

2 hour 2Z7 a&a.:l• 
2i hour 

• hour 

,__ I/ ....._ ._ 

F ...... i II 
Hows. 

______ ...,L.,.,.c..1'c..tlc.:.ST_ E'<_._ 

l ge )8 1-ra . c/O Pain aM bleed i np, Old ectopic , orgMhed , 
Ncra.l andolll9tr1WII, 

RePort from Pathological Department. 
UNIVEIISITY OF CAPE TOWN. 

SerWil l\o. 9Z6J - 6.L o. .. 

Patic.n1'1 ldealifk.aUoa. CiIRLI! l.'lilr?Ilil . lSB/OilS•l 

B7. 

UIUSE 
SUGAR 

GLUCOSE TOLERANCE TEST, 

IIUJOO 
SUGAR 

t'ulioa lU -ca. J . 
I. trac• . ... ..... 125. -s•. 'J. 
I ' 
lTI . Trac•. ... 

.... 
HWOU 

"" SUGAR ,.,, 
150 

100 I= ~ 
,__ V 

50 

,__.._ 
Ir- ~ >"--. 

..... ~ 

It 2 2t 
H~ 

I 
I ..... u s as•·*· 
16 hour 

14) • •• • • 2 ..... 16) ... . ... 

:.tt huur 

' ...... 

-- -------

79. 

__ , 
.la• )9 yHra. c/O l'.rnon-h"fb 1 9 months , prolai:-• • MC J/c/~ 
!nte"11l Ffl&"• endOMtl'iU-. w1 th COl'l:'AmC1nP MCNltol")' ch!..'IPH . 

Z. 

RePorl from Pathology Department. 
(Chemical l'atbology). 

UN!VEIISITY OF CAPE TOWN. 

GWCOSE TOLERANCE TEST. 

UttlNE 
SUGAR 

• • recret that th• W'ine • canno 
be accer t e d. •• they au.at 400 
be tlU".' en 11hlle the t.eat 1 1 
beir.r .Jene , 

""' Hl .000 
250 

SUGAR ... 
,,. 

'"' .. 
,__"-

I/ 
~ 

>--.I./ 

Fut.lac I 

....._ 

1-....._ ,__ 

1l 1 21 S 
lloun. 

aulOO 
SUGAR 

F..U.C U2 .... 
t boor ll2 JI& .. ):.. 

I hour 137 llf• , 

tt hour 150 .... , 

:t boor 1SS a&•$ , 
2t hour 1)1.. .... ~ . . ..... 

~· ANSTEY. 

f.a- )6 r-e11ra , Jfonnal cont!'Ol , JJonal menatroation and t art.i lity. 

Ii,. 

Report from WIVfltl ... RDIE RES LlBCRlTORf . 

s.ial No. 

i 10. 

UHL'iE 
SUGAR 

HLOOU 

SUGAR 

UNIVEllllrrY OF CAPE TOWN. 

Do --·= 
M.RA.~ .---

GLUCOSE TOLERANCE TEST. 

""' 
S50 

300 

""' 
'"'" 
150 

100 .. 
~ ? 
~ V 

FutiaCI 

....... 

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

II 
Houn. 

'- 1, 

BLOOD 
SUGAR y- .,_.,.. 

I ...,. 1'9 ,...~ 

1 hour 15' asa . j . 

II boor 16) - . ~. 

2 boor 161 .... ~ 
21 boor 120 .... ~ ...... 



lge 38 1ears. C/0 l~rrhagh 1 10 1110nths , Fibroids eise l 
Blood pressure 200/uo, Ht a. 5 G. 1./9/'YJ hynterect.olllJ -
tlbroida one or which had undergone aarconatous chan,-e -
~om1t.rlua \bin and noc-eecretor, ( L.r . P. 22/E/~ . 

5. 
Re~rt from Pathology DepartmenL 

(Chemical Pathology). 

UNJVERSffY OF CAPE TOWN. 

n..e .. -~ ·8-"·-- -·--

PJffll .DU,IOClD _1187~}_______ ---

GWCOSE TOLEIIANCE TEST. 

URINE 
SUGAR 1.­.. _ ,. __ 
BLOOD 

SUGAR 

------~ .. ,- -... 
... .. 

-
~ 

(,,- ---

- .,,., 

,_I 

. 
""-,"' 
,_ 

II 1 11 ....... 

llLOOO 
SUGAR 

FMliaCll6 ap$. 

I ....... -
I hourlJI .. o.11. 
11""">.Jr.-S. 
2 ~ ... s. 
21""" 

• -

1.. ANSTEY 

Age 42 YNJ"S. c/O 1-'.enorrhagia : 1 yMr, Obese 227 1"8, fl., , i;: • 

Blood pntH\U"e 1"5/95. Ftbroida of utenu,. D&C 2/9/':IJ Prollf .. r, :~==~ no metro~thica, ffyetenctom:, 16/9/"JC lat!! aecre t"r 

'f. 

Repo;t from Pathology Depa~:_:-~ . 
(Chemical Pathology). ~ .11/1/'1. > 

UNIVEllSffY OF CAPE TO~~"'! .J..,K.._, 

Dote--,-- --~---

Pa1inlt'• I~- -· - (!IVO'Oll>) -----

GUJOOSE TOLEllANCE TEST. 

URINE 
SUCAJl l._ .. __ ,. __ 

-BUlOO ... 
SUGAR -.. -• 

BUlOO 
SUGAR F- --~ I ...... "'--I """'UD-S. 

11 ...... 1111-s. 
2 --~i bour m.tl:el.. 

' -
,,- ...... 
~ ' ~ - • _.,, "-

..... I II I II I -
Ci. M. POTGI ETEA 

----------

so. 

Ap 4) :,Mrs, C/O Yenorrhagia : 6 1110nth11, tt,,stereclor 
Jfonral ut.eroa , no-r::.l end~trh.i. , 

'1.--.t. ._;,..,,, .._:: 

Report from Pathology Department. 
(Chemical Pathology). 

UNIVERSITY OF CAPE TOWN. 

Padeat', Jdeatiftc'fltioa 

c10. 

GWCOSE TOLERANCE TEST. 

URJNE 
SUGAR 

1 ..... 11 .... ·· - -,.-. -... 
BLOOO 

""" SUGAR -... ~~ 

... _/ '-, . 
-"" '--.. 

1l 2 2l S 
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. ANST Y 

8. 

BLOOO 
SUGAH 

Fa11L111 ,1 ac 

I hour lU Illa$, 

I hourlS7~. 
U 00W' 1J7 IIIP.$. 
2 hour lJ5 apJ', 
21 hour 121 ac• 

' bou, 

Report from Pathology De~~Ji:' ,.,... ,-
(Chemical Pathology). 

UNIVERSffY OF CAPE TOWN. 

Serial No, }1~3 - ~ Date- ·--- ~.t.2.~.5.9--' -·-····-······-·--

Palluil' • ldHtHi~atio~ C. K.ANNEME!IR{.59/~11J) --.. ·---··-·-·· .... ---·-

B7 . 

URlNE 
SUGAR 

'· 

HLOOD 

SUGAJ\ 

GLUCOSE TOLERANCE TEST. 

400 
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"' 

--
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'-

'--
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Hoon. 
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2 bour U 6 98•.,*il . 

21 hour ....... 



I. 

~ !~An;•; Se~ ~ !~r:~~~~:t~~rn~yen-.enorrhoea : 1 ·on"·' · 

------ ----- _q:.-

Report from Pathological DepartmenL 
UNIVERSITY OF CAPE TOWN. 

S.,ial , • • 16~96-99/57 Date 

Pati~nt' • ld-.tification CA ;y Di LI....Ll~ ( 57/ 1.07.41.) 

Ward B 7 Playlidan or Surgeo- Prof. l,c.,u,, . 
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Report from Pathology Department. 
(Chemical Pathology). 

UNIVERSITY OF CAPE TOWN. 

Serial Ne. 
""17 - ,a. 

Pe1k •l' • ldeatlfketloa 

Clll . 

GLUCOSE TOLERANCE TEST. 

111.00U 
URINE 
SUGA.fl 

l. ,n.oa. .. ... 
,. .,. 

SUGAl1 

F1.1lin1 
108 · · " · I """' lZ7 .... ~ . 

I "°"' J4.1 • •·" · 
II hour 1.0, · --"· 

""' 2 hour l2l. ~--~. 

BLOOD 21 hour Cl.ottH. 

250 
SUGAR ' t,ou, 

,00 

i.oe:i.W4 ~.8~ d 2 p.a. , 1-- r....... 100 

100 
i--v ..._ 

~v ~._ .. 
........ I 21 

lloul"'I. 

~ G.M.P01 

81. 

A.ge 42 years . c/O ¥.ennrr h& P' h .: f,rw mon tt,9 • D"-C 'Y'/-=/(r: . •· 
proltrerathe endOEetr1w:i , chronic cervi cltte . · 
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UNIVEIISITY OF CAPE TOWN. 
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/Z. 

Report from Pathology DepartmenL 
(Chemical Pathology). 
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.lg• J6 J'M.Te . c/O !'.enorr hegia . Hen•truatton 5/J8 dl.J' vpe ·~ 
now . 2:0/7/59 D&C : (L..M.P. l )/7/59) 11'0M11al proliterath• !moaet-
r lua. 

' /3. 

Report from Pathology ~~~ 
(Chemical Plllhology). 

""" ria l No. 
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UNIVERSITY OF CAn: TOWN, 
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(t/ a~.:71o!:"menatrual1J - normal aecretory endometrtn• 

15. 

Report from Pathological DepartmenL 
UNIVEIISrrY OF CAPE TOWN. 

-W No. 8389-991--59 
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Ill,. 

Report from Pathological DepartmenL 
UNIVEIISrrY OF CAPE TOWN. 
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Report from Pathological DepartmenL 
UNIVEKSrrY OF CAPE TOWN. 
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SUGAR 

l'utina: 101 mga. 1>. 
I hou, 135 mgs . f.. 
I '=· 151 mg e • ..:, 

l j hour 10.) mg e. f.. , I= , 82 IIWl; •. 1>. 
21 hour 

3 ""'" 

_......_ _., _______ _ 



1&• JS y- r•. c/o ~·r.iouhagia, n,.c and Hy•tAr.ctt:rl. - P1bro1d• , 
Jforma.l HCNtory endoaetrh.111. 

,r. 

Report from Pathological DepartmenL 
UNIVERSITY OF CAPE TOWN. 

Serial No. ill2-33/5.0 Dale l J , l, 50 , 

Patkuf, lckatificatiou !OSIE .n,:i..r (20834) , 

...... . .. Phylltcian ur Surgeon Pro! . .Louw • 

UIH!\E 
SUGAR 

HUJOU 

SUGAR 

..., 

""' 
""' 
""' 
'"'' 
150 

IOU 

"' 

GLUCOSE TOLERAN<:E TEST. 

..._v 
>--V 

f' .. lina j 

I 

II 
Hours. 

21 

HWOD 
SUGA.ft 

t-·utina 
~ 98aga ••• 

~# 
151 .. ,.J. 

-I u1 mg•.•• 
• , 1)1 ag: 11. ~ . 

~.6 .. , . ~. 

3 hour 

ige 43 yMra , c/o ~·enorrhapia: Obeee : WoM!'.al 99cretory endometrhm, 

/ q. 

Report from Pathological DepartmenL 
UNIVERSITY OF CAPE TOWN. 

Serial t'-io. 28213 - l" . Date • . • . 56. 

Patient'• ldeutif iutiou 

...... Phy1ician ur Surgeon 

GLUCOSE TOLERANCE TEST. 

UH.l;\l-: 
SUGAR 

..., 

"'° 
""" liLOOU 

""' SUGAR 
,U\ 

150 

IOU 

50 

>--

- / 
- V 

,..._ , 
....... 

, _ 

I I 
Hours. 

21 

BWOD 
SUGAR 

t·utin1 B7 1:11'. a . ' , 
I hour 1)1 .mga, f , 

I hour 162 aga, .,., 

1, hour 171 me;a , 11' , 

2 hour 86 111& •• ,.. • 

21 hour 

3 hou, 

83. 

.ta• 42 yura , C/0 :·•norl"'hagia - !'1broid11 - nonr.al eeeNtory 
endOlllllltr ium, 

Report from Pathological DepartmenL 
UNIVERSITY OF CAPE TOWN. 

...... A 9. Pby ,icbm ur Surgeon Pro! bouw, 

UIU~t:: 
SU(iAll 

HLOUU 

SUGAH 

GLUCOSE TOLER.AN(;E TEST. 

150 

IOU -~ 

50 

FHli111 I 

I 

I I 
Houn.. 

21 

.lge 42 year11 , ?'.enorrhag1a ++1 4 months , 
Nonr.al ~ecret.ory enrlw.etriu:n . 

.i 0 . 

BWOD 
SUGAR 

t'osl lfll 122 oga.'"'. 

I hour 170 111811• " • 

1 hour 144 1114!;11 , '1 , 

11 hour 122 mge, f., 

1 hour 115 • •· " · 
.!j hour 

3 hour 

MC 23rd. d11y or cycle • 

Report from Pathological DepartmenL 
UNIVERSITY OF CAPE TOWN. 

Serial No. 754£9 - 70 Date- 17.5.59 

Patiea t'• ldcatiflcalion 

Ward 
;.9 Play aici.n or Surgeon 

GLUCOSE TOLERANCE TEST. 

UHl~t:: 
SUGAR 

1. J,egative, 

2 . Nerat1ve , -tlJO 

3. I,e£ative , 
350 

300 
HUJOU 

Z"iO 
SUliAH 

"'' 
15" 

IOU 

"' 

I 

r.a-... 

>-- / ' 

- / 

Fulina I 

r---
........_ 
~ 

II 
Hours. 

21 

Prof l.c>uw , 

BWOD 
SUGAR 

fu1i111 101 mg• 

l 1-, 14.7 ap 

I I=, 167 -«• 
l j hour 125 mp 

' hour w ... 
11 hour 

3 hou, 

j 



Ap 40 y .. r• . c/O irNguln ir:enstruation 3- 10/30 - 60 dqa 
17/6/'59 1"C1 S.CNtory !!ndo111111triU11 ind1cat1ng that owlat1o:i hH 

occurred . H,.at.erectoiv 22/7/'59 1 Normtl flndome t rhm . 

l, /, 

Report from Pathology Department. 
(Chemical Pathology). ,; ··' 

UNIVERSITY OF CAPE TOWN. 

Serial No. 21J6o - 1 . Date 

Palldll'• lde•tifinlioa 

'l',nl ilO. Phyai .. iu1 or Surgeon-. 

GLUCOSE TOLERANCE TEST. 

UH.lSE 
SUGAR 

1 . 

2, ... 
} . 

3W 

"" HI.CX)I) 
25() 

SUGAI\ 
,00 

150 

100 

50 

,~t--.. 

- V , -· - V 

Fu Un1 i 

,;-... 
'-L....! 

II 
llour5. 

21 

---
23. 

Dr. BeiiJud,n . 

BLOOD 
SUGAR 

Fu•tina 12' ... s. 
I hou, 1'2 ... 

I hoo, 125 ....... 

I i hour 128 ... $. 

' ..... ,1 ... ..c,. 
21 hour 

• hou, 

L. ANSTEY. 

Keport from Pathological --.Jepartment. 
UNIYEIISrrY OF CAPE TOlffi. 

Sarial No. l~4. - , . 

Patieat'• ldeatifiealion 

Wud ClO. Pbylliclan or Surgeon-. P1;9t_l,o_P-. 

URL'IE 
SUGAR 

1. JleelaUw. 
2. Ne,:au ... 

). N..,.u. ... 

HLOOU 

SUGAH 

GLUCOSE TOLERANt:E TEST. 

.... 
"'° 
""' 
""' .... 
150 

100 

50 

f--.._ 

..... v ~· 

..... V 

Faatlnt I 

......... 

' -
II 

Houn. 

• 
21 

llLOOO 
SUGAR 

YulinJ 71.._"• 
I hour la.~. 
I hour 1.li4arip.$. 

Jj hour ~...S't 
:thou, ~ 

21 hour '18 ap.S. 

3 """' 

J . J, v. D. WALT 

84. 

t:L. 

Report from Pathological De~~ii 
UNIYJ:IISrrY OF CAPE TOlffi. 

!loriol No. ..... , O.~;-i~56------

URL'iE 
SUGAR 

GLUC.USE TOLERANCE TEST. 

I I 
f-- -

BLOOD 
SUGAR 

Begath·, . ... llega tha. l ,~ _L Futinc 77 qs. 

Trace 
'!Taca. 

2. !! ra. 
J Hra. S50 

""' IILOOO 
250 

SUGAR 

2Ufl 

150 

100 

50 

~-
1--- ,___ 

1---

~ I/ 
~ I;;:'.- i..--

·-· 
"-

." f--

lj 

How,. 
21 

·-I hou, 

II how-

:.! hour 

.!l hour 12) ~·· ' • 

' how-

RePort from Pathology Department. 
(Chemical Pathology). 

UNIVERSITY OF CAPE TOWN. 

Dale ~-.7~ .•.... -

Patk•t' , ldeat.ilit:atio• 

c.:w. 

GLUCOSE TOLERANCE TEST. 

URL'IE 
~UGAR 

1 . ..... u ..... 
2. Rep.U't'a. 400 

J. JCe.p.U"t'O. 

Bl.000 

""' SUGA.R 
,00 

150 

100 

50 

._I/ 

..... I/ 

l 

1--r-... 

• ......._ 

. "-~ 

II 
lloura. 

21 

BLOOD 
SUGAR 

t'utin& .-.-..$. 
I hour W~ 

1 hour 146 ..-$. 
II hour lD2 ap$. 

2 hour 111 ...S. 
21 hour ·-

_,.,._a_._M_._P_o_T.:G...:IE:cT.:E::cR_ 



iga JB year•. c/O Pr'Ognaa i ff Mnorrhagie 1 2 1.r11. 

endomtr1ua. 

Report from Pathological Department. 
UNlVEllSrrY OF CAPE TOWN. 

20. 2 ... SB -··~· 

WWII - c 10 
Pro! Lou•. 

GLUCOSE TOLERANCE TEST. 

Ull.L'-E 
SUGAR I I I 8LOOll 

SUGAII 

l , N-, Sugar. 
2 ... .. 
), .. . 

111.00U 

SUGAII 

-. ........ .. _.... ... 

""" 

100 

100 

"' 

--,- -
I - . r 

t -' 

1---

--
1--V;' 
1-- ,,.... 

Fuhn& l 

1,~ 
------l 

II 
Houn. 

z r. 

Fu tll\l 

I hou, 

1 hoo, 

l l l-11' 

1 1=• 

21 hour 

• ...... 

21 

Report from Pathology Department. 
(Chemical Pathology). 

UNIVERSITY OF CAPE TOWN. 

Sttial No. 
Jll866-8'7 Dale 10.1:!_~"·---·--

Palieal', ldeali(tUtlon 

"'""' Pby,H'lan or Surgeol!lf• Lon. _ 

GLUCOSE TOLERANCE TEST. 

UHl'."iE 

68 mg a. 

1.5) ags . 'l, 

152 a&•·"'· 
1)6 ···"'· 

79 ag a , 4 • 

50 -a•·"· 

I.u:!m SUGAH 
BLOOD 
SUGAR 

1. 0 -· ' • 0 ... ,. - "" 
300 

1:n.oou 
250 

SUGAR 

,00 

100 

100 

50 

- ~ 

1--

_v 
___, ... 

h1tinc I 

-....... 
"' 

"' f--< • 
II 2 21 

Houn. 

F .. tin1 • ..-,I. 

I hour US....,,_ 
I hour Ul....,C,. 

11 hour 1» •a$. 
2 hour 15 ....... 

2thour U~ 

' hou, 

• ___ w._.,_ ._PO_ T_G_IE_T~E~R-

85. 

,21.:,. 

Report from Pathology DepartmenL 
(Chemical Pathology). 

UNIVERSITY OF CAPE TOWN. 

Sui.II No. 206}1 - 2• Date 22, 6 .. ,J . 

Pa1~1'1 lck.atifkalio• 
V, IQR.9CHJmR.. 

"'""' 

1. 

UHINE 
SUGAR 

Pby1iti1n or Surgeon-

GLUCOSE TOLERANCE TEST. 

Dr. llen.)ud.l!.. _ 

BLOOO 
SUGAH 

2 . - ""' 
Fu liU,: '9 ac•JC, 

i hour 1.50 -.a$. 
1 1-lr 179 apJi,. 

1 I hour lJ5 ac•.$. 
2 hour lJI.. ac•Jl, 
21 hour TI .... , . 

,. -
""' 
300 

lil_.()(j)l) 

SUGAH 
150 ' ...... 
,00 

150 t7"'-
100 

~V r, 
:::::: .r --50 

Futinc I It 2 21 !l 

llo11 n1. 

I . .J. V. D. WAJ.T .._. _______ _ 

.&.ge 36 years . llorml menatruati on , L,}'. , P, U/7/"!IJ , Glucoee 
Tolerance test on 17th, day or cycle - day a fter mrked bud 
teapeN tuN riae • 

.n 
Report from Pathology DepartmenL 

(Chemical Pathology). 

UN IVERSITY OF CAPE TOWN. 

Snial No, 2!.99l.. - 5. Dale 

Pat.eat•, ldealifiealioa v. J, VllJl!RS (59, ~9l8Cl). _ 

"'""' 
, . 10 . 

GLUCOSE TOLERANCE TEST. 

URINE 
SUGAR 

1. ?legat11'e, 

2 . t,e gative , 400 

BLOOU 

SUGAR 

.,, .. 1u J1Ju l -.•-• 

""' .... 

,00 

150 

100 

"' 

I 

- ---~V 
t--- V 

Futlnc I 

------ --, 

II 3 21 
Hours. 

BUJOO 
SUGAH 

Fu lina 100 at• 
i hour 161 11P 

I hour 90 aca,)l, 

U hour 81 ... , 

2 hour 72 ac•J' . 
21 hour 

' ..... 

G. M POTl'llETEFI 



36 years . ?formal menstruation. L. ,~ .l'. lJ/7/59 , Glucose 
Tole rance teat on 10th. d9.7 of cycle - pl"9-<'VU1ati on temperatu.N 
leTel, 

,Zq, 

RePort from Pathology DepartmenL 
(Chemical Pathology). 

UNIVERSITY OF CAPE TOWN. 

Serial No. 24461 - 82 Date 

Patkat' • Identification 
• • lit ru.was. ( S9/l801) .. 

JlL. Phy1idan or Surgeon.--

GLUCOSE TOLERANCE TEST. 

URINE 
SUGAR 1., .... 

2. M••tt."• tOO 

,. Jll«ptt••· :s50 

,00 

BLOOD 
250 

SUGAI\ 
,00 

1,0 

100 

,0 

'--t,.._ 

17 l f"-.-...._ 

...._ 17 .....___ ..__. 

. FuUn1 I 11 21 
lloun. 

BLOOD 
SUGAR 

Futin& 6J ap$,. 

t hour J4.7 mp$. 

I hour ll7 .... ~. 

I I hour laaff'W•t. 
2 hour Bl 1111-.$. 

21 hour 

'"°"' 

• • , ,i;;TJ: 
SipalRN----·----

~· 35 1ears . ?torl!IILl cont rol . YloMllll lllfln lltl'\lat.lon and rertllit1 , 

31. 

RePort from Nili~ifiill~~u."""-'T<JIY· 
UNIVERSITY OF CAPE TOWN. 

Serial No. Date. 

Pa1i~n1', ld~nli(k:ation 

"""' 

Ulll;\,l:: 
SU(i.\ ll 

liLOOII 

SUliAH 

A. 10. 

GLUCOSE TOLERANCE TEST. 

'--'---

"'' 
'"' 

~ 

- 17 
~ V 

50 

t'...... 
.....___ ...._ 

l j 

Jloun1. 

Signature 

21 

UWOD 
SUGAR 

fiu,ti118 96 1"£S•:(• 

j hour 167 l"..ll!ls. 
I hour 13~ '1'!¥"11 • ~ • 

I j hour 131 ffll"II , ~ • 

"i huur lU UtJ , f , 

'.,H hour 10~ ~tJ . ;( . 

J hour 

86. 

30. 

Report from Pathology DepartmenL 3.,, J~q . 
(Chemical Pathology). 

UN IVERSITY OF CAPE TOWN. 

Serial No. '5868 - 8't 

.. ..... ""· 
GI.UCOSE TOLERANCE TEST. 

!!.l:!!P.! 
lltl;l.t: 
:-. l 'GAH 

BUlOD 
SUGAH 

1. 0 F111Hn1 '101111&$. 
I hour UII, ... $. 
1 hour iu~. 
II hour m ... s. 
2 hour ".....,C. 

2. 
.... . ...... 

Hl.0011 

~UtiAH 

150 

JOO 1--1/ 

,0 

Fasl ln1 l 

' ' 

------
ll 2 21 

Houn. 

21 hour lnatn....tr., 

' hoo, 

Age 35 , •n. Jlor::al control . Iforml 111M'1Struat1on and ferl.lllt.7 . 

31,. 

Report from I ~NJllflllltJftl!!'!'!-RCH LlBORATORI, 

UNIVUSITY OF CAPE TOWN. 

Serial No.- o.,._ 

Wlll"d- - --A 10. 

GLUCOSE TOLERANCE TEST. 

UKINE 
SUGAR 

400 

"" 
""" UUlOD 

""' SUGAR 
:.UI 

'"' 
_,._ 

100 
/ , -......... 

>-- -- ' 
>-- V , _ 

,0 

21 

8LOOO 
SUGAR 

Putin& 9t .. •~:t 
I hour l,4L ags . :(. 

I hour 136 r.ga.i . 
I l hour 119 118• •i • 

'..I: hour 122 aga.i . 
'..1:1 bour 101 ar• .i · 
• hou, 

IN&"'"lto .. l·-··· Slpol...._ .-----



.&.ge J9 1eani . ?fori.1 control . 1'ormal 1119nltt'Ul. t1on and tert.1111;)-. 

Report from m,t.8@~ 

UIUNE 
SUGAR 

HLOOI> 

SUGAH 

UNIVDlSrrY OF CAPE TOWN. D'DOCRJH R!S&\RCH LlBmllrtm 

E, cmms , 

GLUCOSE TOLERANCE TEST. 

... 

150 

100 

50 

-
-

L 
V 
V 

----
----- I 

11 21 
Hours. 

BLOOD 
SUGAR 

Putin& 96 m«•o:f, 
I ,-,,t1, ... , ,%, 
I hourl?,.flllga , %, 

1j hour 1W qs.;l, 

' hour t, miga.j: , 

2 j hour.,. lliC• ,%, 
3 ·-· 

ige 36 :19ara , Nol'd.l control . Jior.tal 111M11troation and tertilit, , 

35, 

Report from Pathological Department 
UNIVDISITY OF CAPE TOWN, 

o. ... 1.9.59 . 

P.tka1'1 Jdea.tificatioa 
J. r.urn . 

"'""' 
1 10, Phyaldan or Surgeon....... Dr., ..2 , Beo.JUW1 , 

GLUCOSE TOLERANCE TEST. 

UIUSE 
SUGAR 

liLOOU 

SUGAR 

350 ... 

150 

100 

50 

--
- V ~~ 

-V '---
J'11tm1 I 11 

Houni. 

Signature-

21 

BLOOD 
SUGAR 

t'utmj 91 mgs .1. 
I hour144 q,s .~ ~ 
I houil <;J .... . :( 

ll hou.ui. inga.~: 
.! huu.J.J l rags .,:. 
:ti hour 96 ~- .,: . 

3 hour 

87 • 

Age 38 years. Konal control • lora.l iien11truat1cm and tdtilit,. . 

Serial No. 

P.,tienl' • lde11.tifkatio... 

o.~ 
t, rs:ut. 

"'""' 

URIXE 
SUGAR 

liLOOU 

SUGAR 

uo. 

GLUCOSE TULERANCE TEST. 

... 
"'° 
,00 

"" 
"'' 
'"' 
100 

50 

- , 
f--,/ -
>-- / 

Futint i 

f:::-

------
I I 

Houn. 

--' 

Sipa1ure-

21 

BLOOD 
SUGAR 

Futing 101 mgs , ;( , 

I hour l36 11111:11 , ;( , 

I hourUO SP,a , %, 

lj hour109 ir.ga , ;l. 

1. IM>ur ?4 ic,:11 . %, 

21 IMJur 83 mes,% , 

3 hour 

ige 40 yeil.ra , tlol'tl\] control , Nonmi.l menetr uat:lon and ferti11t1. 

3/o. 

Report from If,aliZ&ijilfill;:~&rn 
UNIVEIISITY OF CAPE TOWN. 

mt>OCRINF. R=F.AJ?~:· 1..-\n(l?,ATCRY . 
SeriaJ No. D.ate 1959. 

Palif'!nl' • ldf'!ntificatio.; 

"'""' 
• 1( 

u,m.-~ 
SUG.\H 

HLOOIJ 

SUliAH 

Pby1iClau or Surgeon Dr. f ~ .. ~.,J~~-

GLUCOSE TOLEUANU TEST. 

"'' 
'"' 
100 

"' 

-_[ 

>--

_/ 

- / 

Fastina I 

I'--._ 

----... 

" -
I I 

Houra. 

HLOOD 
SUGAR 

t'astina il;J . l!ii'~., 
I hourlJ'j 

I houri;n 

11 hour126 

:t hour 91. 
'..!I hour 65. 

J hour 



is• )S years. Nc~l eontJ"'Ol . non:Bl unstrua tlnn and ferl!llt.y. 

Report from Pathological DepartmenL 
UNIVERSITY OF CAPE TOWN. 

Serial No. Date. 1951'1 

Palieat' • IM.•til.Utio• 
A. I3A CS . 

GLUCO~E TOLERANCE TEST. 

URL~E ~I I BLOOD 

SUG.\R 

HUJOU 

SUGAR 

.... 
s:;o 

""' 
""" 
:.UJ 

150 

100 .. 

~ 

,-.. ,..._ 
,--V ....... 

- V ....... -

Fuli• j II 
Hou~ 

SUGAR 

Yu1;.j06 ... . 1. 
I "°"'169 
I """' 176 
II hour 160 
, 

"°"' l!6 

:tj hour 71. 

3 ..... 

21 

Ac• J6 19an. ContJ"Ol I Nor,r.al HCNtory endomatr1ua. 

Report from Pathology DepartmenL 
(Chemical Pathology). 

UNIVERSITY OF CAPE TOWN. 

St:rial No. 

Patiot:at' • ldt!atifdUoa 

'lf,NI Pby,idan or Surgeoa-" DI',. llau (111!) 

GLUCOSE TOLERANCE TEST. 

l:IUSE BLOOD 

I!.!:.t!m :oiUGAK SUGAR 

1 .... 

2. .... ... 
} . ... "" 

""' Kl .001> 

""' SUGAH 

,00 

150 -
100 

_v ,, 
t- V 

"' 
Fuhn1 I 

~ 

' t-

II 
lloun. 

21 

FHUna 1lD .-a$; 
I ...... )JD-,.. 
I ...... 1.Z7op$ • 

Ii hour 
,, _,._ 

' 1-, "-· 21 hour 

' hou, 

ip )V 7-.ra . ContJ"Ol I tlo-,-1 Hcretory •ndoutrlbl. 

Report from Pathology DepartmenL 
(Chemical Pathology). 

UNIVERSITY OF CAPE TOWN. 

as. 

'lfonl 

l. 

2. 

}. 

URL'II-: 
SUGAR 

t race . · 

Hl..001> 

SUGAJl 

GLUCOSE TOLERANCE TEST. 

.... 
350 

""' 
25'1 

,00 

1,0 -
100 

_v 

.. -~ 
Fut1n1 t 

' 

......... ....._ 

...... _ 
II 

Hoon. 

' 
21 

BLOOD 
SUGAtt 

FHlillj n a&• 

I hour 121 ..... ~ • 

I hour l ,:. ap/ . 
I I hour 112 ••~!. 
1 hour 7' 1111 • 

11 hour 75 111&•$ • 

' hou, 

Age 3? 7 NJ"a . Control I lforcal Hcretory endo111trium. 

Report from Pathology DepartmenL 
(Chemical Pathology). 

UNIVERSITY OF CAPE TOWN. 

De.le- - l.5J.S,, .• -----

P•1-at' , ldf!atifiof:•lioa llll3. ,,_ cm:r. (]112)_ ____ _ 

'lfonl 

• UHINE 
SUGAH 

l. .. 
}. 

Kl.OOU 

SUGAH 

Pbytidaa or Sura,eo.___ Jll: .... llul. (1111()_ 

GLUCOSE TOLERANCE TEST. 

""' 
"" 
"" 
""' 
200 

150 

100 
,._V _ .... 

50 

Putln1 

~ ...... 
' ,, 

' ~ 

I I II 
lloun . 

, 

21 

BLOOD 
SUGAH 

Fa•tlnt 111 ..-.$. , ..... ,,.,. __ 
I hour lJ7 ..,.,. 

I I hour 112 ..-$. 
2 hour n, ......... 
2t hour 

' bou, 

li. M POTGIETER ......... ~------



lK:!m 

lU::!11! ,. 0 .. ,. 

lge JS y-r•. Control; obeH I Nonmi aecretol'J' endomtrium. 

1,,/. 

Report from Pathology Department. 
(Chemical Pathology). 

UNIVERSITY OF CAPE TOWN. 

Dale-- ......... u·-··· ··---·-.. -----

llRS, !!!'ll!l!~U9Sl/.59L ...•. __ ...... ---------

GLUCOSE TOLERANCE TEST. 

UHINE BLOOD 
•SUGAR SUGAR ...... F111tin& 78-'-· 

tnoe, ... 
I hou, u,..,-. ...... 

350 I ho"' m....c. 
l l hour lDf ....c. 

300 2 hoo, "'"".S. 81..001} 
2t hour "'....C. ""' SUGAI\ • ho"' 

200 

150 / ~ ..___ 

100 . 
50 

Past n1 21 
Hours. 

• l-'01dlc. r 1:. ~ 
Sip.tlll'e .. - ------·- -

119 )S ,-r•. ' ControlJ weight 234 ll•. 1 tfo~l Hcretory do-
•triual .... 

,43. 

Report from Paih~ Department. 
(Chemleal Padlolagy). 

UHISE 
SUGAH 

0 

0 

HUJOU 

SUGAI\ 

UNIVl:lll!ITY OF CAPE TO'!ffl. 

o-._}7~,ll 

'"",• ~,m,,_ ___ _ 
_ ...... ,. ....... S.rpee Dr _ ,_) 

GWCOSE TOLERANCE TEST. 

400 

350 

""' 
"" 
200 

150 

100 
_ v 
_v 

00 

-, 
..... ..... 

...... _ 

1j 2 21 3 
lloun. 

BLOOO 
SUGAR 

Fulllll "ap.$. 
I,_,_,. 
Mio.,~ ':.:r'· 
11 hour lOZ .-.,1,. ..... ~ .. ~ .. ~ ... 
'"°"' 

!'3.M POT.ill:. TE~ 

89 • 

.lge 39 yu.ra . Control, No?'IIIAl eecNU'lry endomtrttu11. 
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TABIE 6. 
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. 

I Initials I Age No 
.. i 

11 
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. I . 
A. Gr l>ut> w1th Diabetes. 

I 
Fasting I Ilour Rou-r Hours 

\ 

189 . 1262 246 12;7 1 . F .,I • 39 

B .. GI"i >Ut> with Mj ldl:v l rmaired. G lucosJ Tolerance. 

2. 9.c. ~i 112 ll2 l,7 lr ,: G.X. ~ 
116 125 1 g l 3 

.tw'i • 101 149 15 l' 
5.• F .. D. .38 ll 152 j 1, 

c. Gr )UP with n< rmal c ucose To lwande Cur es .. 

6. 

t 
I 

11 
L. L. 

1M 
91 I 11? 157 137 

i: ' E,..J. 102 1ao 107 
G • h-5 

I 
104 ~ l 8 ~ 9. M.D. 40 89 96 101 

10. I c .B. 42 i~~ 117 10 79 
11. s .z,. tt6 I 127 lli 10; 
12·. A. C .. 84 164 Jg 13-. M.H . 36 11 70 120 142 
14. s .s . 40 A~ 100 124 136 
1i. H.c • . 38 137 112 95 
l • . L.F . I :;~ 101 135 151 10; 

1i· R.T. 

f 
98 151. ffi 131 

l • G. V .. 122 170 122 
19. · 1: G.p. J 87 Ml l 2 171 
20 • . R.J • . 101 7 167 125 

C- • 
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Hours 
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I 

11i5 l ,; 
161 
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116 
105 

i 12 • 

I ll2 
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82 
96 

11& 
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Pa't1ent Blood Sugar Levels 
( Mgs .. % ) 

No. Initials Age Fasting Hour Hour Hours Hours 

-
21. R.L. 40 129 132 125 128 91 
22. P.,K. 40 77 

it1; 142 
123 

~: T • ~ 71 ~i I J.w. 12tt 102 122 

2~. J.M. ;i 153 152 136 1i4 2 • V.K.- Rs ~~ 150 r19 135 
2z. 

l 
W.F . ;i 1i5 132 l~i 75 

2 • V,.,D .. 100 1 1 90 if 29. v.v. 36 63 147 117 
30. H.L .. 35 §2 lg4 ~~ 115 1i4 31. 

t 
z .. J. ;5 l '7 131 

32. J.K. 35 92 

~ 
136 ~ 

122 
3,. E.K. ; 96 171 ~tt ; .. A.I. 101 m . 140 i 35. J.K. ,t i1 151 1;1 
36 . A.S. 1oi 135 133 12 ~t 'i· A.! • . ;5 1e9 176 160 
3 • G.Y. 31 77 121 150 112 79 ,z· ,- M.B. ;o 110 150 127 93 9g 

F 111 G. ~z 111 152 1;7 112 11 

~. M. M. zs 119 115 109 60 
. . C.B. 39 sl 132 93 92 16i 

frK: S.R .. ~~ 129 102 
K.R. is 104 93 86 z; 4g· M.H. ,i I 127 

~4 111 
4 . F.~. 6! 88 6t 
4J· M.V. 3J 63 170 106 83 
4 . L .E . §6 I ~6 115 ~i 108 8; 
49. G-.S. 13Q 1~ 97 
50. J.K. 39 86 116 114 90 

. I 



94. 

The results ar-e summarised as follows: 

TABLE 7. Glucose Tolerance in O conse-cutive 
Women1 between ~S an ears of a e . 
with normal endometria •. 

Nonnal Curves Abnormal Curves 

Diabetes Mildly Impaired Total 
Glucose Tolerance 

8% 10% 



2. CANCER OF THE ENDOMETRIUM .. 

Under th& same ·Cond1tions, 50 con­

secutive cases- of eaneer of the endometr1um were 

investigated by glucose tolerance tests .. In 

order to compare this group with the 100 eontrols , 

only those who w,ere 45 years and over were in• 

eluded. 

On the following pages are photographs 

of all the o~igin.al glucose tolerance curves. 

Attached to each eurve 1s a summary ot the clinical 

history of the patient. Here then follows Table a. 
which presents the details ot the blood sug r levels. 

And finally 1s shown a au_mmary of the results 

obtained . (Table 9) . 

95. 



CA . 

Photomicrograph of curettings in easel.of the 
Adenocarcinoma of the Endom~trium group. 

96. 
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TABLE 8. 

Patient 

GLUCOSE TOLERANCE CURVES IN CiSES WITH CARCINOMA OF THE ENDOMETRltiM . . 

Blood Sugar Leve1s 
( Mgs .%, ) 

i l . 1i No Initials Age , Fasting flour Houp Hours 

A. Gr t>up with I iabet ~s • 

1. 
2. 

,: 
i: 
i: 
9. 

10. 
11. 

12~ 
1;-. 
14. 

A.K. 
E.L. 
A.v.z. 
M.B . 
A.B. 
I.P. 
L.E .. S. 
s .o. 
C .v .w. 
c.v. 
E.K. 
G.W~ 
c.w~ 
K.J. 

183 
150 
131 
119 
278 
97 
127 
139 
295 
183 
122 
160 
116 
126 

238 
254 

i~~ I 
320 I 183 
229 
2171 
397 
230 
1.87 
213 . 
225 
430 

320 
2~ 

~2~ 
308 
288 
214 
l.6~ 

~~ 
201 

247 
451 

B~ GrlUP with lrJ S.ldlv Imuaired Gluco1 e Tol trance. 
15. 
. 16. 
17 .. 
18. 
1.9. 
20 •. 
21. 
22. 
2;. 
24. 
25. 
26. 

M.S~ 
K.G • 
T.L. 
A.D~V. 
E.M. 
P,M. 
s.T • 
L.B. 
L.L. 
s .. E . 
C.M. 
P .S. 

i~ 
ii 
72 
75 
75 
71 
t5 
5~ 
51 

94 
101 
92 
91 

107 
104 

9-3 
68 
94 

122 
81 

10; 

1~ 
208 
135 
189 
199 
174 
192 
136 
165 

ii~ 
169 
182 
153 
172 
182 

110. 

2 
Hours 

210 
210 
221 
221 
315 
197 
203 
163 
381 
?.76 
199-
150 
22.2 
436 

m 
153 
150 
138 
145 
131 

~

2. 0 
l 8 
128 
124 



111. 

Patient Blood Sugar Levels 
(Mgs. % ) 

;l,. 
2 l li 2 No Initials Age Fasting Hour Hour Hours Hours 

2i. E.,M. 5a 90 180 136 ru 120 2 • H.P. 
~9 

90 128 138 111 29. s.s. 93 93 i9 93 1i 30. M.B. ~6 72 105 
13a 

112 l1 ;1. A.B. 118 t~ 65 32. A.C. 
tl 42 121 11z 117 3,. F.s. 110 183 15 117 3 • J.E. 53 107 . 147 J.4l, 119 

3g· A.H . 57 82 1oz ill 119 119 3 • M.D.W. 51 86 
l;a 130 107 3A. M.M.V. 52 1§z 19i 131 103 ·3 • M.L. 52 10 10 105 100 l9· M. M. 50 122 113 85 83 o. J.E . 52 93 139 gi 93 121 u. J.H .. ,i 112 131 115 10, 42. M.E. 82 128 l}~ 1~ 10 12: K.M 52 64 90 10 72 M.v: gg ~2 161 17 101 i4 4g• A.W. Jtt 121 100 4 . F. M. 47 6~ 

14§ 115 al ~: E.11. g~ 71 131 160 A.L.R .. 44 113 ~5 126 49. J,.C • ii ~l 150 11~ 117 50. H.J. 204 l~~ 19 94 



The results can be summarised as follows: 

TABLE 9. 

Normal Curves 1
1 

I 

I 

48% I 

Abnormal C arvea 

Diabetes Mildly Impaired 
Glucose Tolerance 

2.8$ 

Total 

This h1gh 1ne1dence of diabetes and 
less severely impaired glucose tolerance in cases 
or c.ancer of the endrometrium, corresponds With the 
t1nd1ngs ot Moss (1947> . G•rn.et (1958), Way (1954). 
Louw (1958), all of whom also earr1ed oa.t glllcose 
tolerance tests in their patients. A much lower 
incidence of diabete.s was found by Sm1th (1941) .. 
Vander {1958),. Hertig et al . , (1940), Seheffey et 
al.. (1943), and Palmer et al, (1949). The 
expJanat1on for this d1screP.ancy has baen discussed 
(see page 18 ) and is found in the method used tn 



diagnosing the diabetes . 

; . PATIENTS WITH BENIGN GLANDULAR HYPERPLA.SIA : 

F1tty consecutive patients who were 
proved by htatologieal examination of the endo­

metr1um to be suffering trom benign glandular hyper• 

plasia were investigated aJ.ong the sam lines tor 
glucose tolerance. 

It is necessary first to consider what 

is meant by th term Benign Glandula~ Hyperplasie,,. 

and to discuss the pathology thereof: 

The PathologJ ot .Bu;eerplas1a or the Endometr1um: I 

114. 

In recent years our ideas concerning 

hyperplasia of the endometriwn have undergone con­
siderable change . 'rh1s applies particularly to its 
histology and s1gn:1t1eance. Hyperplasia cf the endo ­

metriwn is the commonest form of the so-called 
ndysfunetional ueerine bleedings".. The term dys­
functional uterine bleeding is applied to abnormal 
uterine bleeding where there ~s no gross pathology 



detectable cl1n1eally in the female ganital 
tract. Such dysfunetional bleeding JUaY be due 
to general d1seases such as thrombocytopoen1c 

purpura- or to local pathology not detectable 
clinically, like endometrial tubereul.osis. But 
in this d1scusa1on we are only concerned with 
those abnormal haemorrhages that are due to 

distl.ll'bances 1n the hormones produced by the 
ovary • Some of these endocrine disturbances are 
ovular, but the majority are non-ovular, and it 

115. 

is the lat tor- that cause the various types of 
endometrial hyperplasia. Pr1mar1 ly, therefore• 
they are due to persistence of unruptured Graafian 
rollicles. Consequently the endometriwn ts sub­

jected to an abnormally prolonged or excessive 
action of oestrogen1c hormones,. S1nce. under the&e 
c«id1tiona the CO'J"PUS lutwu is not formed, the 
endometr1um shows no evidence of the secretory 
changes which .. as .tar as we know• can be produced 
cnly b7 progesterone •. 

The degree of abnormal growth response 
of the ovary depends apparent1y .. not only on the 
amount and duration of the oestrogen1c stimulus, but 
also on the degree of aens1 tivi ty of the particulv 
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endometr1um. It ls also known that an endo• 
metriwn which shows comparatively little hyper­
plastic change may at times be associated with 
profuse bleeding, while in other cases a marked 
degree of hyperplasia may exhibit ver-y much less 
bleeding. The most constant feature of this type 
of dysfunctional bleeding is the absence of se­
cretory changes. as would be expected from the 
absence of corpora lutea and therefore of pro­
gesterone. It must be added, however" that there 
are other types of dysfunctional bleeding than the 
one under discussion, and that bleeding can occur 
from practically any type of enoometrium. 

The De£1n1tion of H1perp1as1a: 

Confusion has arisen with regard to the 
use of the term endometrial hyperplasia. Some limit 
1t to the fully-developed hyperplastic and cyet1c 
picture which ls often seen; others extend its use 
to include the lesser degrees of hyperplasia; and 
others,,. again, would even include, non-ovular 
"menstruat1'on" • which occurs from an endometriwn in­
distinguishable from that seen in the first half 



of a normal ovulatory cycle. These varieties 

are probablf merely different degrees of the 

same ba.sic pathology. For the puzwpose or th1s 

1nvest1gatlon. the cases have been d1v·1ded into 
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two groups, namely 1) genuine hyperplasia of the 

endometrtwn,. and 2} bleeding from non-ovulatory 

endometrium. where d-efin1te: hyperpla.stic changes 

are not seen. It is• ho sverm likely that a 

diagnosis or hyperplasia would be more ~equently 

made if the ctir&ttage were always done before the 

bleeding had lB rsiated tor too long; and not too 

soom after the cessation of a bleeding epia-ode., 

Continued bleeding may lead to desquamat1on 0£ 

most or the surface epithelium, so that later 

curettage may show only a proliferative.,, non hyper• 

plastic pattern. 

Macroscopic a2;pearance of Genuine H7J?!rplasia: 

In the most pronounced cases the endo• 

metr1um is greatly thickened and polypoidal• so that 

carettage 1n the.se cases yield great qu ntities of 

polJpoidal tissue. Super:f'ic1ally this may resemble 



endometrial carcinoma-, but in the latter case 

the tissue is usually more friable and necrotic. 

In most cases~ however, the lestion is much 

less gross, the curett1ngs being moderately 

or slightly thickened, or even normal looking. 

~iscroscopic Appearances: 

The microscopic appearance in a well• 

developed case 1s veey cl::Laraoter1st1c and the 

diagnosis can be made at a g1anoe. 

In hyperplasia there 1s an increase 

in the number of tissue ~lements~ both epithelial 

and stromal. The surface epithelium and epithelium 

or the glands 1s t-aller than normal, 'With heavily 

stained nuclei which not inf'requently show many 

m1 toses. The s troma is compact-looking and abun­

dant. also w1th a tendency to increased m1tot1c 

activity .. 

The gland pattern may also be .most d1s­

t1nct1ve. In any phase or tile normal menstrual 

cycl there is a rather str1k1ng un1form1 ty 1n the 

size and shape of the glands. but 1n h1perplasia 
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the glands show marked d1sparity .. Soma are 
large a.nd .cystic,, while others are very small . 

There is thus produced the so- called "Sw1aa­

ehaese patternn ,. like the large and small holes 
or Swiss cheese. (This term which has· been 

widely adopted in the literature. was first sug­
gested by Novak ln 1924 - (Novak and 'Martglot'f, 

1924). 
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The degree or hyperplasia,, however, varies, 
and me.y be mild and difficult to distinguish from 

the appearances seen in the proliferative phase or 
a normal ovulatory cycle. 

The tn?1eal hfP•;"Rlasia1 however, is a 
frankly ben1gn lesion, both h1stolog1cally and 
elln1cally. Whether tt predisposes to carcinoma 

is an unsolved question, but there is 11 ttle ev1-
llence that 1 t does. How ver, cases are encountered 
where there is such an unusual degree of epithelial 
proliferative activity that adenocarc1noma may be 
suaP!cted. In such cases the glands may be closely 

placed, and there may be pseudostrat1.t1cat1on , or 
actual strat1f1cat1on,, especially in the smaller 
glands. The ep1thel.1um may be markedly convoluted , 
with 1ntra- lum1nal tufting and budding. There may 



also be evidence of unusual mitotic act1v1ty. In 

the re-productive years only 1.3% ot cases 

{Nov k and Novak. 1958) ot the common hJP8rplas1a 

present pictures which ma:, lead to the ausp1c1on 
of adenocarcinoma. 

Another interesting, though common,. epi-
- . 

thel1al change 1s the so-ca1led sq11amous meta• 
Elas1a. It involves primarily the glands, o.ften 
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f'1111ng the lumen.• al though. sur.face eplderm1d1za t1on 
is not infrequent. The squamous cells are vell­
difi'-erentlated; 1n no way do they lnd1eate a malig­
nant tendency. The prognosis depends entire.ly on 

the glandular component, for if this is benign;, then 

so is the whole pro~esa. irrespective of the aa-
soe1a ted acanthosts ( 1.f the adencma tous element 1·a 
malignant. then the le si n 1s called an adeno­

acanthoma. a variety .of adenocarcinoma). The explana­
tion o.f this change is probably a direct trans1t1on 
from co1-umnar to squamous epithelium.. but the point 
is a debatable one. 

Pc:,st-menopausal HyP!rJ2lasia: 

A rather surpr1s1ng development of 
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re.cent years 1s the find1ng or what is apparent .. 

ly a perfectly typical and aet1vely gr ing 

ben1gn hyperplasia 1n women who are far .b&Jond 

the menopause. The general v1ew bad always been 

that such hyperplasia was a disease ot reproductive 

11fe. though also commonly occurring round about 

the menopause-. However. it was though unlikely 
that it could persist for more than a year or two 
after the eess,at1on or menstruation. However,, 

Novak and Yu.1 ( 1936) found a cons! derable number 

of cases: in women ft•om l ... 40 years after the ls.at 

menstrual period,. In my series 19 wez-e of this 
type. {The possible pre-malignant role or post .. 
menopau&al hyperplasta 1s discussed later) . 

In some of these cas.es. ho,u,ver. the 

hyperplasia 1s not active, but "retrogressive" . 

In o th.er words, the Swiss-cheese pattern baa per-

sis t.ed for many years as a relic of the non-owlar 
menstrual cycles just prior to th menopauseJ It 
does not !"'epresent e response to further oestrog&n1c 
stimulation. In such r-etro~ess1 ve cases., even though 
the Swiss-cheese pattern peroista • the stroma 1s 
likely to be more or lees fibrotie• while the gland 
ep1thel1wn 1a low .. and inactive. with none of the 



toai so co only aeen ct1~• hyperplasla. 

All case where hhtologloal examina• 

tton of the endt.u•tr1wn showed the hyperplut1c 

picture just deaor1.bed. w ~ 1nveat1 a by 

ooa tol ran.o tea ta. T a standard 

con 1t1 . t app11e th e rol and 

othol'" up we t1aed. 1.f 9 aucb. c :ea :were 

co tot"l and studied. 'ib allnical ~ at11rea 

a-. are deacrlbed. 

The deta11e reau1ts ere i\fD 1 able 10. 

A oto · ph ot e ch glucos l ranc te t 

att • ~h h1atolo cl p1 ture r • en.do• 

trt of every patient 1 seen tn the accompanJ-

pboto•mlOJ'Obrapha. ot the r aulta 

C1'abl lit 1a ahown art r all these pbot. graphll. 

oto oro phe •n Tablas ve n pr a ted. 
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123. 

Age 42 Yea.rs . Complained of menorrhagia: 2 months . D' and C 
23/5/57 : Benign glandular hyperplasia . 27/5/57 Hysterectomy: 
Marked adenomyosis; also benign glandular hyperplasia. 
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CASE 1. (Photomicrograph b.). 

\ 
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CASE 21 

125 , 

Age 54 years . Postmenopausal bleeding . D and C: Proliferative hyperplastic endometrium. (In 1949 had menorrhagia - D and C -Normal endometrium - no glycosuria then) . 
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Menorrhagia. D and C: Hyperplastic cystic endo-
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CASE 4. 

127. 

Age 55 years. Complained of bouts of amenorrhoea followed by 
prolonged bleeding - now bleeding for 2 months. D and C 3/7/59: 
Proliferative endometrium, cystic dilatation of glands, and 
areas are hyperplastic. 
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CASE 4 (Photomicrograph b.). 
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Age 47 years. Menopause at 33 years. ComP.lained of post­
menopausal bleeding: 1 week. D and C 20/8759: l!hdometrium 
suggests active oestrogen secretion. The appearance is that 
of benign glandular hyperplasia with no secretory activity. 
No malignancy. 

129. 
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CASE 5. (Photomicrograph b.). 
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131. 
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CASE 71 

~ge ~6 years. Menopause at 47 years. No symptoms - erosion and 
-polyp found on routine examination. D and C and snip 30/8/59: 
Cervicitis, endocervical polyp! and non-secretory endometrium, 
vith areas of cyst;ic hyperplas a. 

132. 
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133. 

Age 53 years. Postmenopausal bleeding 2 years. (Menopause at 50 years :T then one year amenorrhoea - then continual bleeding, daily, 2 years). D and C: Marked hyperplasia, cystic glands, and crowding together of glands . Hysterectomy: no evidence of carcinoma. 
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Age 48 years. Complained of menorrhagia: 5 years . ination fairly obese, blood pressure 168/88. D and Marked cystic dilatation of some of the glands. 

134. 

On exam-
C 27/4/59: 
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135. 

Age 50 years. Complained of bouts of amenorrhoea followed by 
bouts of menorrhagia: 1 year. D am C 11/11/59: L.M.P. 23/9/59. 
Hyperplastic proliferative endometrium - some cystic dilatation 
of glands. 
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136. 

Age 56 years. Monopause at 49 years. ComP,lained of postmenopausal 
bleeding. D and C and removal of polyp 3l/8/ 59: Non-secretory 
endometrium with some hyperplasia atypicality enpithlium; nmst 
be reported with suspicion. 
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137. 

Age 60 years. Complained of postmenopausal bleeding: 2 months . 
D and C 1/7/59: Histology: active glandular hyperplasia with 
several cystically dilated glands. There is no marked crowding 
a-typicality of the glands and therefore nothing to suggest 
malignancy. 
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1J8. 

Age 55 years . Complained of vaginal bleeding intermenstrually; 3/28 day cycle: L.M. P. 8/6/59. D and C 1/7/59. Hysterectomy 3/8/59: Benign glandular hyperplasia . 
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Age 44 years . Menorrhagia and bouts of amenorrhoea . D and C 
2i/1059: benign glandular hyperplasia with cystic changes . 
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140. 

Age 30 years. Complained of vaginal bleeding 2 months . D and C 
8/11/58: benign glandular hyperplasia with several cystic and 
dilated glands. 
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Age 55 years . Postmenopausal bleeding. D and C: Metropathic 
endometrial picture . 
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Age 41 years. Amenorrhoea and bouts of menorrhagia. 
biopsy: hyperplastic cystic endometrium. 
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143. 

Age 39 years. Cycle 4-7/28-35 day type with menorrhagia . D and 
C: hyperplastic cystic endometrium. 
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Age 45 years . Menorrhagia: 2 years . Intermenstrual bleeding: 
2 years . Obese , blood pressure 120/95, Hb. 11. 5.G., 12-14 
weeks size fibroids . D and C 25/9/59: Ia~ge and proliferative 
glands - non-secretory endometrium.. ~ 
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Age 49 yeafis. Menopause 8 months before. Comp:J,ained. of post­menopausal bleeding. D and C 19/8/59: Proliferative endometrium some hyperplasia. 
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CASE 22. 
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. ·~ 

Age 55 years. Menopause at ·53 ,7ears. Complained of postmeno­
pa.usal bleeding. D and C 27/7/59: polyp showing benign glandular 
hyperplasia; (rest of endometrium also takes i:srt in this process). 
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Age 51 years. Amenorrhoea followed by continual bleeding for 3 months. D and C 2/ 2/ 59: benign glandular hyperplasia. 
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CASE 24. 

150 . 

Age 25 years. Bouts of amenorrhoea followed by bouts of profuse bleeding (also hirsutism and infertility) . D and C (i) 3oth. day of cycle - proliferative endometrium. D and C (ii) Cystic endometrial hyperplasia. 
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Age 45 years. Continual \>aginal bleeding 2 months. D and C 5/12/59: ro,-stic endome:Crial hyperplasia. 
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CASE 26. 

152. 

Age 50 years . Complained of bouts of amenorrhoea (up to 7 months) followed by bouts of menorrhagia . D and 6 rt/6/59: benign glandular hyperplasia - glands show active proliferation and !!Q... evidence of sec:betory activity; marked irregularity in siae and disposition of the glands . 
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CASE 27. 

153. 

Age 51 years . Menorrhagia few years , worse 1 year (hb . 5. 5g. ) Fi bl,oids size 14 veeks . D and C 15/6/59:- 21st . day of 26 day cycle: hyperplastic proliferative endometrium - moderately dilated glands o 
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CASE 28. 

154. 

Age 63 years. Complained of postmenopausal bleeding: 2 months. (Menopause at 51 years) • 15/ 6/ 59 D ancl C: Actively hyperplastic­benign glandular hyperplasia - some atypicality. Hysterectomy 2!}/6/59: same histological features, but no definiate malignancy. 
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155. 

Age 51 years. Postmenopausal bleeding. Uterus 14 weeks size 
fibroid. 30/7/59 D and C: Mitotic figures; picture resembles 
that seen in hyperplastic proliferative endometrium. Tendency 
towards slight dilatation of glands . No malignancy. 
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CASE 30. 

156. 

Age 52 years. Complained of menorrhagia: 1 year. Biopsy: .Ehdo­
cervical carcinoma,. Werthedm hysterectomy 26/8/59: .Ehdocervical 
carcinoma. &dometrium hyperplastic and cystic. 



CAS E 30 . (Photomicrograph b . ) . 

(Endocervical Carcinoma) . 

157. 



Report from Pathology DepartmenL 
(Chemical Pathology). 

UNIVEIISITY OF CAPE TOWN. 

"°'' . .ti • 
.......... ~ .... 

GLUCOSE TOLERANCE TEST. 

UKL'i'E 
SUGAR 

1. . .. - ... ,. -
"" ... 

SUJOO 

"" 5UGAII ... 
....... 11.a.,, •• 2 ,..... uo 

100 .. 
1--,..__ 

..._ / 1-...... 

- ./ --.... ,-

M.000 
SUGAR 

v..i-, u,....,J . 
I ._ 1" ... ~ 
1 hoar Qt ..... 

ll llmar a.t .... 
2 !lour 110 .... ,, • 

2tllour~ 

s .... 

a. M. POTGICT ER 

CASE 31. 

Age 57 years . Complained or postmenopausal bleeding . 
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159. 

Menorrhagia . Fibroids size 14 weeks. Endometrial 
On the 26th. day of cycle D and C:- then hysterectomy. 
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160. 

Age 53 years. Menorrhagia: 2 months, f ollo-wed by 8 weeks ameno­
rrhoea. D and C and hysterectomy: hyperplastic endometrium 
of benign glandular hyperplasia, and small fibroids. 
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CASE 34. 

161. 

Age 52 years . Menorrhagia: 3 months . D and C and then hysterectomy: 
benign glandular hyperplasia, and small fibroid. 
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162 . 

Age 52 yearso Menorrhagia and irregular menstruation: 8 months . D and C and hysterectomy: Marked endometrial hyperplasia - also a fibroid. 
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CASE 36. 

163 • 

Afe 56 years. Menopause at 52 ye~s. Postmenopa.usal bleeding: q- years. D and C: Marked adenomatous hyperplasia - close packing of glands and mitoses with sufficient atypicality for 
suspicion of adenocarcinoma. (Operation not done - cardiac disease). · 
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CASE 37. 

164. 

Age 57 years . Postmenopausal bleeding: 1 year. D and C and hyst­erectomy: fibroid , and non-secretory hyperplastic cystic endo­metriu.m with compact stroma.. 
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165. 

Age 54 years. Postmenopausal bleeding: 2 months. 7/6/57 Total 
hysterectomy: fibroids and benign endometrial polyp. Endometrium 
has a dense stroma and the glands are hyperplastic. 
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CASE .39. 

166. 

Age .35 years. Complained of menorrhagia , polymenorrhoea and dysmenorrhoea : On examination prolapse. Vaginal hysterectomy and 1'epair: benign glandular hyperplasia. 
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167. 

Age 34 years. Menorrhagia. D and C and hysterectomy: benign glandular hyperplasia. 
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168. 

Age 30 years. Intractable menorrhagia since the age of 17 years ( Menarche at 14 years) - 4 D and C's, all metropathia. Ehthyroid. obese. 
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:! hour 146 .._. • 

:o hour 117 • a.$. 
3 .... 

Age 32 years. ComP.lained of menorrhagia for 4 years following 
sterilization. '4111/ 59 hysterectomy: Metropathia. 

169. 
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170 . 

Age 61 years . Menopause at 51 years . Postmenopausal bleeding: few months . 24/7/56 D and C "Retrogressive benign glandular hyperplasia. Glands show cystic dilatation but no evidence of epithelial hyperplasi a . Stroma is inactive" . 27/5/57 hysterectomy . 



~ !sre;::;_=,~!::k!t r.:n~ glanduar byprplui&. 
( ~«IOp&UN nd rMChed ) . . ·u ,_,. . 

Report from Pathological DepartmenL 
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2 hour S5 aig s. "'- . 

:!I hour 
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171. 

Age 53 years . Menorrhagia: 9 months . D and C and hysterectomy: 
marked glandular hyperplasia (Menopause not reached.). 
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UNIVERSITY OF CAPE TOWN. 
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· Fulln, l I It 2 2l 3 
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J . J . v. o. WA.LT ._..._ _____ . 

CASE 45. 

172. 

Age 55 years. Menopause at 52 years. Postmenopausal bleedin~: 
3 months. 19/6/59 D and C: Benign glandular hyperplasia. 26/6/59 
hysterectomy: endometrium shows cystic dilatation of glands in 
the manner of benign glandular hyperplasia; also a small fibroid 
in uterus. 



173. 

CASE 45. (Photomicrograph b.). 



Age 61 years . 

'J.\ I - .,. 11,;1 . 

Report from Pathological DepartmenL 
UNIVERSITY OF CAPE TOWN. 

Serial No. 38182-0J Date ll. 11. 5,8. 
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H -hour 107 mg••"• 
2f hoor 81 cge . " · 
3 hour 

174. 

Postmenopausal bleeding . Hyperplastic endornetrium. 
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::, " 1,.r; ~ I ,• ru t ;: ~~-­
Report from Pathology Department. ';?. 

(Chemical Pathology). 

UNIVERSITY OF CAPE TOWN. 
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CASE 47. 

175 • 

A~e 57 yea~s. Complained of menorrhagia: 1 year. 17/3/59 Dand C, 
7/10/59 hysterectomy: small fibroids and benign glandular hyperplasia. 
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Report from Pathology DepartmenL h ,>­
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L. ANSTEY. 

CASE 48. 

176 • 

Age 47 years. Complained of menorrhagia. 2./10/59 hysterectomy: 
benign glandular hyperplasia. 



CASE 48, (Photomicrograph b.). 
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(Chemical Pathology). 
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(i M POT !'- TE R 

CASE 42• 

178. 

Age .39 years. Complained of bouts of amenorrhoea f ollowed by 
bouts of prolonged bleeding. D and C 20/12/ 59: Hyperplastic 
cystic endometrium. 



~ J2 JMl"a. in.aw,.ar an.at.nation am ~. !ln1p 
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Report from Pathology DepartmenL 
(Chemical Plllhology). 

UNIVERSrrY OF CAPE TOWN. 

~ No. _1.1."JQ!J - lD_._ 

"·"' 
. 
Lt!!£!. 

J.. .... 

.a. ll'eg. 

). Ne,:. 

K. A!ITl l!ID_J ~wtJ-____ _ 

It.rt. 

UtUSI:: 
SUGAI\ 

.. . ... 
GLUCOSE TOLERANCE TEST. 

II 2 21 S 
llouri 

CASE 50. 

Bl.000 
SUGAR 

FutinJ 88 ata.$. 
I bour U, ...S • .,. . 
1 hour ur.....s. 
ti hour 12ft. ap"• 
:.I hour '17 ..-$. 
:u bour ,..., 

Age 32 years. Irregular menstruation and menorrhagia. 
glandular cystic hyperplasia in curettings. 

179. 

Benign 



TABLE 10. 

Patient 

No . Initials 

GLUCOSE TOISRANCE CURVES IN 
PATIENTS WITH BENIGN GLANDUUR 
HYPERPLASIA .. 

Blood Sugar Levels 

1 
( Mgs.% .- ) · 

' 

" 

lour 1 lj 
Age . Fasting Hour Hours 

' 
A. Gl ou.o wl th r: tabet s. 

1. A.R. 42 161 170 2;1 242 
2 . s .s . ~ 135 218 237 240 
i: B.A. 204 205 

C.K. ~i 148 251 187 135 
ib. c.J. 117 ~M 215 213 

M.T. 18, 265 201 

Z: M.S. 56 15 232 266 286 
P.S. ia 205 ill 298 288 

9. S .M; 1,35 235 1i8 o.a M.:V .W. 50 1;9 213 199 1 4 1 

B. G· OUD With },I ildl.' Imna.ired Glucoi e Tol •ranee. 

lla. L.G. 56 112 . 162 161 171 
12. A.A . 60 12, 219 22; 

E: I.M.G. ~ 12i 17 221 183 
G.A. 12 15 162 180 lg. G.L. I 30 145 1i2 183 10~ 1 • V . F.A. 4i 117 l l 2-07 21 

1~. L.D.P. 114- 15z 187 180 
l • n.o. 

frl gi 15 202 183 
19. H. G. ~~ 2.67 202 
20. F . M. ~ 1~5 136 
21. E .F . 49 169 l 0 1~2 22. M.K. 55 100 170 1 6 

~: D.K.· 51 117 253 211 163 
D. S. 25 111 212 180 

25. M.B; 45 114 153 205 242 
26. H .. 50 88 141 81 176 -

180. 

2 
Hours 

22; 
212 
205 
121 
199 

182 
298 
100 
141 

152 

167 
l~~ 
170 
156 
1~ l 6 

~~ 
ill 
17; 
185 I 



181 . 

Patient , Blood Sular Levels 
(Mgs. ) 

2 1 1:i 2 
No Initials Age Fasting Hour Hour Hours Hours 

2ia· G.K. i~ 122 ~[ 122 178 165 
2 • w.c.B .. 114 163 176 152 29. S.P. 51 95 122 ~g 148 139 ;o. C.M.S • 52 105 186 172 31. n.z. 

RJ lfil 195 170 32. E.J. l 130 199 161 152 
3,. B.W. 53 §i 91 235 173 3 • J .R. 52 13i 110 107 141 
35. . M. S . 52 111 li) . 206 182 143 36. R.D. 56 11z 139 159 177 179 3A. A.G. 

§Z 78 111 1g, 101 1io 3 • K.n. ~z l 2 154 t9· E.N. 
~~ 1~ 256 211 i1i o. MJI,. 127 203 168 ili li].. R.J'. 30 110 1i3 147 149 q.2a. M.V.R. 32 115 1 l 219 21:; 

C. Grouo with iorma Glucose !rolerance Curv~s. 

12: I o.c. 61 93 161 I 184 li6 J.C • 53 107 191 122 l 9 -~1 i+i·· M. O .C • ii 84 131 138 4 • ' s.G. 107 ' 174 185 107 , 

4i· I .• M. 4~ ~g 140 112 110 107 4 • M. M. 12a 161 134 105 49. M.S. 39 ~~ 17 154 ~R 99 50. M.P. 32 129 124 97 

I 



A summary of the results is as follows: 

TABLE 11. ---- Glucose Tolerance Curves in O 
Consecut ve cases of Ben gn G 
lar Hyperp1asla. 

Normal Curves I Abnormal Carves 

11 

II ~1abetes I Mildly Impaired I Total 
Glucose Toler-
ance 

16% 20% "4% 8~ 

In patients 1n Whom benign glandular hyper• 

p1as1a is found. it is a striking feature that the 

incidence of impaired glucose to1eranee is very higi. 

being in the region of 84$&. This figure is consider­

ably higher than that found in normal control cases, 

and 1n cases of abnormal uterine bleeding where the 

endometrium 1s atrophic or normal. ·This incidence 

is also appreciably greater than that encountered 

I 



even in c sea with carcinoma or the endometrium. 

PATIENTS WITH NON ... owIAR CYCLES BUT IN WHOM 
THE ENDOMETRIUM WAS NOT HYPERPLASTIC. 

Ten patients were encountered in whom 

h1stolog1al examinati on of t he endometr1um 1nd1• 

eated that ovulation had not taken place, but the 

endometrium was not hyper-plastlc. In each ease 

the endometrieal biopsy vas done at a stage ot 

184. 

the cycle when secretory chm ges should have been 

present ... such changes w&re not seen. the endo­

metr1um being proliferative in type . These patients 

were all investigated by glucose tole!'anee tests. 

The results are sho'Wil 1n Table 12 and photo• 

graphs of the actual glucose tolerance tests are 

attached, together with a summary of the clinical 

history and h1st~log1ea~ descript~on of the endo­

metr1um. 

The same h1gll. incidence of abnormal glucose 

tolerance was found as 1n eases or benign glandula~ 

hyperplasia . 
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TABLE 12. GLUCOSE TOLERANCE CORVES IN 10 

Patient 

No Initial 

A. Dlabet1c. 

CONSECUTIVE PATIENTS wt TH ABNORMAL 
U1·RRINE BLEEDIIG :ti WHOM TffE ENDO: 
M!TRIUM . wXs RM ffYMRPLASTIC, BOT 
WHERE SECRETORY diiANGES WERE ABSENT 
( NQJ-6Wr;Ja Q!C@ l. 

Blood Sugar Levels 
{Mgs.%) 

t l lJ 
Age asting Hour Hour Hours 

49 302 291 1. l D.W. 

B. ldly Im~ ired · lucose T~ lerani ••• 
2. E.A. . ti if 

139 162 167 
,: s.J. 202 181 172 

M.M. liO 147 ~o 190 
5. R,D. fr; 117 19~ i9' 

176 
i. J .I. 113 il1 ill i: F.B. 

fur 
120 1z1 C .w. 89 152 1 5 ~i 9-. A.s. 43 85 176 20, 

C. N )rmal Gluc ose T lerance. 

10. S.I. I 45 104 136 104 104 

'. 
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2 
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162 
189 
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120 
16~ 13 
128 

86 
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stimulating hormone actua1ly improved glueos-e 

tolerance.- and 4) the:re was no impi-ovement 

in the impaired glueoae toleranee 1n caaes of 

benign glandular . hype1'1)1aa1a afte-iw total hy­

sterectomy and b1lat&ral aalpingo• oophoreetomr. 
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CHAPTER 5. 

DISCUSSION OF Tl FitIDINGS . 
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OHA.PTER 2• 

DISCUSSION OF THE FINDINGS. 

It is thus seen that 5 different fVOups 

of subjects were investigated by glucose tolerance 
. 

tests . Severa1 interesting findings ca.me to light 

which warrant discussion: 

l . Women who acted as control subjects• y.5 zears 
or age · and over with normal endometria ., 

In this random control group, the surprising 

finding was the high incidence· of impaired glucose 

tolerance 1n older women,. when compared with previous 

diabet 1c surveys of en tire popula. t1ons.. 'Ihus 1n 

this group~ as many as 22% had abnormal glucose 

tolerance eurve,s (13% being frankly diabetic 

curves~ and 9% showing lesser degrees of impairment 

.of glucose tolerance) . This incidence is remarkably 

high when compared with diabetic surveys of 

popula~ions reported in the literature ; tor example• 



1n the same age groups Spiegelman and Marks (1946) 

reported the pre.senee of 1.02-j diabetics; Wilkerson 

and Krall,, {1947) 5,t_, Joslin (1952) 2%,: and Walker 

{1959) 1 •• 

There are 3 main explanations for the 

apparent disc't"epancy: (a) In the population surveys 

the methods of detecting the diabetics were rar less 

exacting than those employed -in this investigation . 

In this study each and every subject was submitted 

to a full glucose tolerance test, and the test was 

often · repeated_. In none of the population surveys 

were routine gluco.se tolerance tests done. Thus 

Spiegelman and Marks (1946) simply carried out 

single fasting blood sugar estimation on each subject. 

In the Oxford Survey (W1lke:rson and Krall;1 1947) blood 

samples were taken one hour after a meal, and 

specimens of urine were examined; 1f the results 

were thought suspicious, the tests were repeated. and 

only 1f still abnormal, was a glucose tolerance test 

perronned . The British Diabetic Association Survey 

reported by Walker (1959) was carried out by testing 

specimens of urine passed after a high carbohydrate 

meal • when gl yeosuria was detected. a glucose 

tolerance test was carried out. The stric.test 

criteria applied to the Oxford Survey. and the 
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incidence here was by far the highest, Yet this 

method was not nearl r as ex.acting as the one used 1n 

my investigation. (b) The criteria for impaired 

gluc~se toleranee laid down in my investigation 

were earef'ully adhered to, were standard and were 

strict, and minor aberations in the curves were 

taken into consideration. (See chapter on "The 

Glucose Tolerance, Test") . ( c) It is possible that 

the presence of some pelvic pathology and vaginal 

bleeding y cause minor aberrations in the curves . 

~s investigation demonstrates int-er alia; 

ttiat a great many patients with diabetes and less 

severely impaired 1.uoose tolerance , re not detected 

unless ~ull glucose tolerance tests are carried out . 

The re r made by Walker (1959) that "for every 

known case of diabetes, there is another as yet un­

detected and untreated"• is pr,obably n under­

statement .. This present control investigation also 

indicates that the popu tion diabetic surveys would 

have been hopelessly inaccurate as a control group 

·for my other investigations, .b~eause every eubjeet 

of mine,, whether normal or abnor l, underwent a 

f'ull glucose tolerance test. 
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2. who seted a-s control oub ects - between 
ears ot: e with normal endometria! 

The bul~ population surveys previously­

referred to,. aa well a ·s all other 1nvest1gat1ons 1n 

the tield, showed the increasing incidence of diabetes 

and lesser degrees ot impaired glueose tolerance with 

age. Practically all such studies showed that the 

most abrupt rise 1n 1nc1d!)nee was round ab-0ut the age 

of 45 years . Having obtained control aeries over 45 
years of age1 I considered 1t nece-ssary to investig~te 

a group 1.mdor 45 years or age, (a) to confirm: tho 

rising ine1d-ence with age, and (b) to determine whether 

the rise was abrupt after the age of 45 year&. Fifty 

such C9nse.cut1ve women with normal ,endometria. were 

,etudied by glucose tolerance tests• The much lowe-r · 

1ne1denee of impaired glucose tolerance in this 

group (101&) cont1rmed bo:th these points •. 

3. Patients with ·cancer of the Endometrium: 

In the group with cancer or the endometrium 

it .was found that 48%.had normal glucose tolerance 

curves. while in 52~ the curves were· abnormal (28~ 

being diabetic and 24$ showing less severely impaired 

glucose tolerance) . Comparing these figures with 

the control group or the same age 781, with no;pmal 
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glucose tolerance and 22% with impaired glucose 

tolerance, these figures are statistically significant. 

Tb.is invest 1ga t1on eon.firms the !'inding of an 

increased incidence of' i mpaired ucose tolerance 1n 

ea.ses of endometrial cancer, by Mos.a ( 1947), Garnet 

(1958), Way {1954) and LoUlf (1958) - all these 

investigators also carried out glucose tolerance 

tests in every patient. Smith (1941), Vander (1958), 

Hertig et al., (1940), Scheffey et al. (1943), and 

Pal mer et al. {1949) did not find a si 1f1eantly 

increased incidence of diabetes in their cancer eases ; 

however, none of them carried out g lucose tolerance 

tests - the diagnosis of diabetes was de by ·much 

less refined methods, s uch as the level of the 

fasting b-l.ood sugar only, or the clinical presence 

of d1a betes . 

The inereased incidence of abnormal glucose 

tolerance curve s in ca.sea or cancer of the endometrium 

compared with suitable and strict controls was there­

fore shown to be indisputable,- in this investigation . 

4. Patients with benisn glandular hyperpla.s.1a: 

The most striking findings were those seen 

in the eases ot benign glandular hyperplasia . In 



this group it was found that as many as 8~ of the 

curves were abnormal. Most of the aberrations in 

the curves were not gross - 22% were diabetic type 

curves• and 62% showed less severely impaired glucose, 

tolerance,. lf'.b.1s figUl"e is considerably higher than 

that found ln the control group (i.e. 8~ compared 

with 22%) • and is sta tis t1eally most significant • 

The figure of 8}i% 1s also appreeia bly higher than 

that obta1ned even in cases of eaneer of the 

endometr1um (52~). 

Tb.ere 1a another reason why the f indlngs 

1n this group are most significant. '.Phe increased 

incidence or diabetes and mildly impaired glucose 

tolerance 1n older people has constantly been 

referred to in th1• thesis. Many of the patients 

with cancer of the endometrium were old liOmen,, and 

this fact bad to be taken into account 1n that poup, 

But 1n this series with benign glandular hyperplasia• 

the av&rage age was low: 6 were under 35 7eara,, 7 

were between ;5 and 44 years, 22 between 45 and 54 
years. and 15 between 55 and 64 yea:ra (the oldest 

patient was 63 years of age). 



5. Women with non-ovular cycles but +n whom the 
endometrium was not hzperpl.astic: 

.... ' ' 

Suc.h cases are rare, and I was able to find 

only 10 or them during the period or this in vest1ga ... 

tion. It is 1nterest1ng that out or these 10, only l 

showed a normal glucose tolerance cUPve., 1 showing 

definite diabetes, and 8 showing less gross alta~a­

t1ons in the cm-ves. fhls group, of coUPse., had tbia 

1n common with benign glandular hyperplasia aer1ea, 

that both were non-ovular groups with an abaence of 

pPogestational changes 1n the endomet.rtum. 

ho important questions arise as an outcome 

of these findings: 

l. What is the cause of the remarkably high incidence 

of abnormal glucose tolerance curves 1n eas.-es of 

benign glandular hyperplasia? 

'fhe whole question is discussed in the next . 

ehapter (Chapter 6). 

2. Since a high incidence of abnormal glucose tolerance 

is a .factor common to both benign glandular hype.rplaaia 

and cancer of t he endometrium., are these two conditions 

related? And doe& this metabolic disturbance give a 

clue aa to the ,cause ot benign glandular hyperplasia,. 

and the cause o·t andometria l cane er? 
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'l'he finding of this comm.on factor 1n both 

cancer of th endometrium and benign glandular hyper­

plasia, lends weignt to the rgument t hat these 2 

conditions are related. Their ssoc1ation has often -
been reported {Novak and Yul, 1936; Way, 1954; Turnbull, 

1956; Barr and Charteris, 1955; Hunter et al., 1954;, 

Mazolla, 19,a; Speert,. 1949; Strachan, 1936; Orrahood 

D.nd Wyatt;, 1953; Purdie, 1945; Hert1g md Soiners 1949) . 

Bovak and Richardson (194l), and McBride (1955) reported 

the .frequent association of "retrogressive hyperplasia 

or cystic atroph71t and carcinoma oft e endometrium. 

Benign glandular hyperplasi (cystie and non-c7stic) 

may be found 1n eonjunc tion 1, 1th !'rank eancer,, a nd 

11 dations y occur, just as all degrees of 

typic .l hyperplasia y preeed the development of 

endometrial carcinoma (Novak and Novak, 1958) • 
. tis the cause of the endometrial hyper­

plasia. nd what is the tac tor th.at d&t rm1n the 

development of earcino ? 

Excessive or prolonged oestrogen activity 

ha been uggested, for the fo1low1ng reasons: 

1. An increasing number o'i: eases is being reported 

with a history of' prolonged oestrogen therapy and l ater 

development of uterine eancor (Novak and Novak., 1958) . 
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2. hero is evidence that- there 1s high incidsnce 

of endometrial carcinoma in remin1s1ng masenchymal 

ovarian tumours (Novak and ov k, 1958) . 

, . Endo etria1 liyperplasia is due to abnormal oestrogen 

aeti ity (Br.own et al., 1959) . 

However, 01'strogene alone do not explain the 

lignant development, for the following reasons: 

l . McBride (1955) show d that 1n postmenopausal women 

with endometrial carcinoma there was no evidence or 
continuing abnormal oestrogen activity . 

2. Jones and Brewer (194l) reported on s. group of 

young menstruating women whose endometria showed cancer 

in eonjunction with a progestational endometrium. There 

is no question tba t this occurs, but as the exception 

to the usual picture of postmenopausal denooarcinoma. 

;. Cirrhotics were thought to be more prone to develop 

endometrial cancer, because of hepatic inability to de­

toxi.t'y oestrogen.. Rowever Brewer and oley (L95}) . 

seem to have dispr.oved th1 fairly eonclusiv ly. 

Thus while the role of abnormal oestrogen 

activity in the development of benign glandular hyper­

pla ia is undoubted, the part it play in the 
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d&velopment of oa't'c1noma of the andometri um remains 

uncel"ta1n. Howevel'"', my investigation leeves no doubt 

that there is a common factor in a high percentage or 
patients with both these diseases, namely an aberration 

of carbohydrate metabolism.. This finding may pave the 

way towards determining the m~ss1ng factor which results 

in the development of endometrial lignancy. Such 

disturbanee~ 1n carbohydrate metabolism may render the 

pa t1ent mor& liable to the development of carcinoma, 

jut as diabetes predisposes, for e:xe.l'lple, to certain 

infections. 



Statistics i. 

STATISTICAL ANALYSPS. 

S}ll.JCOSE TOLmANCI IN CONTROL SlJBJ'1ES I IN CASES OF CANCER O!' THE DD<)UfflUUM1 DD IN PA.TI!XTS 
WITH llfflIGN GWfflutAR HYPERPIASIA 1 

100 Cottrol Subjects 

50 Cases vith Ganeer 
or the lndometrium 

50 Cases vith Benign 
Glandular B;yper­
plaaia. 

Diabetes Mildly' Im- Total 
pa.ired Glu-
cose Tol. 

16~ 



Statistics ii. 

1. CANCER OF THE ENDCMF!tRIUM GROUP COMPARFJ> WITH 
90!f110L GROUP 1 

cx1
2 

Test). 

Normal Curves A.Jllormal Quma 

Control Group 78 

Cancer of &ldo• 
met 1.um Group 24 

Total 102 

= (78x 26 .. 24x22)2 150 
102 X 48 X 50 X 100 

= (2028 -J28)
2 159 

102 X X SOX 100 

= 1500 Jt 159Q ! ;J.50 
120 X 48 X 50 X 100 

= 1.3.6 

22 

26 

48 

!AW, 

100 

50 

150 

· The dif'f'erence between the control fJ'OUP and the cancer of the 

endometrium group ts significant at less than . ].% lewl, 
2 tested by the X1 Test. 
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2. BJl1IGN GIANDUIAR HYmu>IASll GROOP CCMPAR!D Wl'l'H 
CONTROL GROUP. 

2 (X1 Test). 

Normal Curvts Al:mormAl Quma 

Control Group 78 

Benign Glandular 
lfn>erp].asia Group 8 

Total 86 

= (78 x 42 .. 8 ii 22) 2 l~O 
86 X 64 X 50 X 100 

2 
= 'il76 • 176) 150 

X 64x 50 X 100 

--

22 

42 

64 

1ot&+· 

100 

50 

150 

The difference betveen the control group and the Benign Glandular 

Hyperplasia group is aignif'icant at less than .1i, tested by 
2 

the 1i Test. 
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3 • QANCER OF THE »IDCME'l'RIUM GROUP CCMPAR.ED WITH BENIGN 
GIANDtJUR HYPER.PIASIA GROUP. 

(Xi 2 Test) . 

Bormal Curves Atmorma1 Qums TofN.. 

Fcdometrial 
Cancer Group 24 50 

Benign Glan-
dular Jfner-
plaeia Group 8 42 so 
Total 32 68 100 

x2 = (24Xfa•8X26)2 100 l )2 X 8 X 50 X 50 

= i122§ • 208)
2

100 
32 X 68 X 50 X 50 

= ~ X 800 J J;OO 
2x 68 X 50 X 50 

= w... 
17 

= 11.7 

The difference between the endometrial cancer group and the 

Benign Glandular Hyperplasia group is significant al less than 

.1% level, tested by the x12 test. 
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CHAP'r'ER . 6. 

HYPOTHESES CO CERNING THE IM AIRED GLUCOSE TOLERAUCE 
IN BEIUGM GUNDULAR HYl'ERPLASIA. 

"and now remains 

That we find out the cause of this e.ffect, 

Or rather s y, the cause o.f this defect, 

For this et.feet de.fective comes by cause". 

SHAKESPEARE, mlet, Act II, Scene II . 

Having discovered that there was such a 

remarkably high incidence of impaired glucose tolerance 

in cs.ses 0£ benign glandular hyperplasia,, an attempt was 

made to detect ~he reason for this association. 

In conducting th1a enquiry, several .factors 
had to be considered: 

The hormones concerned in the development 
of benign glandular hyperplasia must come under 
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diseuse'ion i.e. oestrogens, progresterone • and 

'ol11cle-sti ulating hormone. The e.ffect of these 

hormones on carbohydrate metabolism, and the eff et 

of carbohydrate metabolism on the secretion of these 

hormones needs to be discussed. In addition~ otheP 

hormones which are known to be concerned with carbo­

hydrate metabolism, and whichm y affect the 

pituitary-ovarian control of the endometrium, must 

be considered. These include the growth hormone 0£ 

the anterior pituitary, prola.etin, the adrenal 

cortical hormones~ and the thyroid hormone. And 

finally it is neeessa~y to dlsc s the physiology 

of carbohydrate metabolisn1 in the endometrium itself, 

the site where the main h1sto-pathology is evident . 

l . OESTROGENS: 

Oestrogen levels in. Benie;n Glandular Hyper­
Elasia and other conditions: 

It has always been considered that the hyper­

plastic pattern of the endometrium in benign glandul ar 
hyperplasia is due abnorma l oestrogen 
activity, or to an abnormal. response of the endometr1um 



to such oestrogens. There is no reason to doubt 

this. Assays have shown that there 1s a direct 

eorrel t1on between the histologic l state of the . 
endometr1um and the level of urinary oestrogens 

(Brown et al., 1959}. 

203 . 

Brown et al. (1959) 1nvestigat d the ~inary 

o strogen excretion in the normal men trual eyele. 

and in ea.ses of menorrhoea and dys.functiona.l bleeding. 

They found fluet tions during the normal menstrual 

cyele. During the first 2 or 3 days of menstrual 

bleeding in a 28 day cycle, the oestrogen excretion 

is low, t e mean being about 12jlg. per day. The 

oestrogen levels then rise to a well-defined peak 

about the 13th. day of the cycle, when the average 

excretion is 57 )18• per 24 hours. Following thi 

temporary elevation, there is a short period of 

decrease, followed by anoth r rise whieh averag s 

about ~3 pg . dail.y. During the last re days o:f the 

eyele the oestrogen excretion falls rapidly and by 

the first d y of' the next cycle it has a ga1n reached 

an a erage fieure of 12 )lg• daily. Thee mean 

excretion rates must be borne in mind when considering 
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abnorma.11t1es of tho cyele. 

In benign glandular hyperplasia these 

workers found that the urinary oestrogen levels are 

111aintain ed for some time in the r gion of ;o pg .. :c per 

24 hours or more; in some cases the levels re in 

reasonably constant, in others there is a fluctua. ... 

tion; but in t he lat ter the elevated levels were 

maintained for a longer time, and were usually 

greater than those associated with the ovulatory 

pea of the norm.al cycle. 

In non~ovulatory cycles the oestrogen 

excretion level remains remarkably constant, in the 

region of 20 pg. per 24 hours. Unlike normal men"! 

strua tion, this bleeding occurs w1 thout withdrawal 

of the oestrogen1c ·stimulus, 

Normal postmenopausal women, with normal 

atrophic endometr1a excreted an average of 5 )lg. 

per 24 hours. In postmenopausa.l women whose 

endometria showed a patter of benign glandular hyper• 

plasia the oestrogen excretion rate was about the same 

as in the pro~menopausal groups with this condition. 

Applying this knowledge to my findings or 

abnormal glucose tolerance, it appears that when the 
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' ~t:.,_t,<$~ 

. 
oestrogen level is 

j 
constantly high ( ;o pg. or 20 Jlg•) 

as in benign glandular hyperplasia and non-ovulatory 

cycles , glucose tolerance is impaired. When the level 
is high, but does fluctuate regularly to lower rates, 
as 1n the normal menstrual cycle (12 ug. to 33 pg . ), 
glucose tolerance is nor 1. And when the level is 

const t ly low, as in postmenopausal women {5 pg.) 
glucose tolerance is also normal . 

Investigation:: 

In order to create an artificial high and 

constant level of oestrogen activity (s.uch as occurs 

in benign glandular hyperplasia) and observe the ertect 
of thi on glucose tolerance 5 nor 1 postmenopausal 

patients were each given 2.5 mgm. Pre r in b . d . £or 6 
weeks . Glucose tolerance tests were carried out 

bef'ore and during the 6 weeks• of course of the 

hor ne. o effect on glueose toler nee was observed. 
As examples the curves of 2 of the subject are 

ttached. Likewise 5 nor 1 subjects were s ubmit ted 
to glucose toler nee 1nvest1g tion 1nmediately a£ter 
menstruation and at ovulation time (covered by basal 
body temperature recordings). As an example. one 

o the subject's basal temperature recordings nd 
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glucose tolerance curves is attached. Tb.ere is no 

change in glucose tolerance in these normal subjects 

during the menstrual cycle. 
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BASAL TEMPERATURE RECORD~ 
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Influence of Oestrogens on Carbohydrate 
:Metabolism. 

There ls evidence- from animal and human 
studies that small amounts of oestrogens may aggravate 
diabetes, while large amounts may improve 1 t. 

Studies in animals have usually demonstrated 

an amelioration and occasionally an aggravation in 

the intensity of diabetes following oestrogen therapy. 
In 1933 Barnes et. al. report d that oestrogen 

therapy attenuated the diabetes which follows total 
panereatectomy. Nelson and Overholser (19;6) coni'irmed 
this effee t a nd howed that estrone also reduced the 

hyperg lycaemia a nd glycosuria which appeared in 

monkeys given crude pitui t ary extract. In both sets 
or studies it was uggested that t he beneficial eff~cta 
probably resulted .from suppression of the pituitary .• 

The later tudies of oglia. et al . , (1947), Lewis et al., 
(1950), Rodrigue~ (1950, 1951, 1954), Houssay (1951) 

and Houssay et al., (1954) have clearly demonstrated 
that oestrogens do ameliorate experimental diabetes. 
Thy have pointed out that in subtotally pancreat-
eotomi.ze rats-# intained 1th or without forced 
.feeding, the diabetes is more frequent and appears 
earlier in the males than in t he 1.'em les, that 
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castration lightly protects the lea and 

sensitises the females to exper1nental diabetes or 
this type, d that oestrogens have a protective 

action in both sexes (Fo ia et al_. _, 1954).. H,owever 

Rodriguez (1950) has noted that in some animals 
stilboestrol therapy produced an immediate transitory 

rise in blood sugar and 1n g1ycosur1a with a later 

protect1ve action. Young ( 1941) tound th.at estron&,. 

estriol, or iethyl-stilbestrol had no obv!oua anti• 

diabetic action in four pituitary diabetic dogs. 

and one depa.ncreatized n1i 1, and that as a matter 

of fact g<;ravation of the di betie state may have 

occurred in orne. Sim11 rly, Ingle (1944) ~ using 

ad.renalectomized-hyophysectom1zed-partially de­

pancreatlze - male rats as test anim 1, observed that 

diethylstilbestrol produced diabetes, or aggravated it 

if it were submaximal. 

The c11nical observation that in some women 

diabetes appea~s at the time of the menopause. or if 

pre-existent, the diabetie state may be aggravated 

after the menopause has lead to therapeutic tr1als of 

estrogens. However:; most of the early reports, based 

on the use of small amounts of rel tively impure 
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extracts. indicated either no change or an actual 

gravation of the diabetic state (Lewis. et al • • 

1949; Ingle, 1941; Dolin et al., 1941; Gr1f1'1ths 

et a .. , 1941; L wrence et al., 1941; Collena et al •• 

1936) .. Other workers using larger amount s have 

noted ameliorati on. Thus z~r and Israel (1937) 
reported three menopausal dia~tie fem les in 

whom therapy with 2.,000 to 10,000 R.U. every 4 days 

controlled diabetes w1 t hout insulin. Gessl r et al., 

(1939) treated five diabetic females with similar or 

larger dosages of estradiol benzoate~ and noted that 

in two in whcmthe appearance of di bates and menopause 

coincided, blood sug r levels were lower. This a.mount 

ore trogen suppressed the urina.:ry output ot: follicle-

sti ulating hormone in the four tients in whom this 

measurement was made. Spiegelman {1940) indicated 

that 10,000 R. U. of estro6en twice weekly reduced 

insulin requi rement.a in diabetic fem les, and that 
' 

this effect persisted for three months after with­

drawal of the medic tion. Gitlow and Kurschner (1943) 
describing 15 menopau sal female with coincident 

development of diabetes suggested th t 60~000 to 

80, 00 R.U. of est~ogen per we k melior ted the 

diabetes and that 'this parallel.:ed the remission 1n 

meno ausal symptoms. Cantilots {19!u) findings, 
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ag in 1n menopausal or postmenopausal diabetics, 

were similar. Morton and McGe. aek1 s (1946} case is 

ot part1culax- interest since the diabetes was 

aggravated at eaeh menstrual period and ameliorated 

by large amounts of estrogens. Others hav since 

voiced the opinion that 1n their patients such bene­

ficial responses have been produced. {Mare:us et al .. , 

1948; ]4eCullach et al .• ,- 1952; MeCullaeb et al . , 1955} . 

'l'h-e most interesting or these series is McCullagh1 s 

( 1955) 1 consisting of six acromegalic diabetics .•. 

Estrogen therapy not only improved the diabetea 

clinically andt 1n five patients, in terms of the 

glucose tolerance response as well, but also con• 

trolled the acromegaly as reflected 1n a lowering 

ot the elevated serum inorganic pho phorus levelst 

and a decrease in hand and foot stze~ 

fhe:se, isolated observations de suggest that 

there may be clinical support for a beneficial. action 

in diabetes o:r large amounts of estrogens and the 

aggravating effect or small dosages. It is probably 

premature to consider this ev1dence eonelusi ve 

because of the d1.ffieult1ea of' clinical experimentation 

in group of patients where many variables other 

than estrogen adm1n1st!'at1on are undoubtedly operative. 
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One might cite among these the "placebo e.f.fe ct", and 

the natural tendency o.r newly- discovered diabetes to 

ameliorate. 

There is some suggestive evidence that .the 

abnormal oestrogen activity in benign glandular 

activity may be a fa.ctor in the production of the 

abnormal g1ucose tolerance that occurs in such a 

high percentage ~f theae cases. 1) Such abnorma1 

activity is present in benign glandular hype,rplasia. 

2) In m'/ eases of non-ovula toPy menstruation ; .... 

oestrogen activity is also abnormal. this disturbance 

in glucose toleranee was also present. 3) There is 

the abovementioned evidence from animal and human 

studies that small. amounts of oestrogens may 

aggravate diabetes. On the other hand there ia 

evidenc that oestrogenic activity may have nothing 

to do with the cause of the abnormal glucose tolerance 

in benign glandular hyperplasia, and £or the 

following reasons: 

l) The 1neraaa1ng incidence or diabetes mellitus: 

a.fter the menopause (when oestrogen levels are low 
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in all series studied.) 2) The fact that there was 

no alteration in glucose tolerance at different 

stages of the normal menstrual eyele 1n tho subjects 

I studied. 3) There was no alteration 1n the glucose 

tolerance teat when I had administered oestrogens 

to postmenopausal women. 4) Animal and human studies 

have shom that large amounts of oestrogens may be 

beneficial in eases of diabetes mell1tus. 5) A 

tollow up study was de of cases with benign glandular 

h7perplasia wh1eh had been treated and8by total / 

hysterectomy and bilateral salpingo - oophorectomy; 

in all these the abnormality in the glucose tolerance 

curve persisted or became wora-e. 

The position is therefore f•r from clear. 

Although there is evidence that glucose tolerance may 

be altered by oestrogens, it seems that in benign 

glandular hyperplasia it is not the altered oestrogen 

etivity that causes the aberrations in the glucose 

tolerance eurve - it 1s uch ore likely that benign 
a 

glandular hyperplasia is/mani fest tion of the 

disturbed metabolic state. 



2. PROGESTERONE. 

I have demonstrated the same high incidence 

of impaired glucose tolerance in both benign glandular 

hyperplasia, and 1n patients with non-ovular bleeding 

where the endometrium was not hyperplast!c. In both 

groups progesterone activity of the ovary is absent. 

During the course of this investigation the assoc1a ... 

tion of impaired glucose tolerance and endom~~ial 

carcinoma bas also been proven. This disease, too, 

nearly always arises from an endometrlum which is 

not progestat1onal {Jones and Breer, 1941). 

All these 3 groups of patients with disturbe.d 

glucose toleranco, then, have this in common, that the 

secretion o.f progesterone from the ovary 1s absent. 

The significanee of this fact is unknown, and is 

worthy of investigation. It would be well worth 

whil tudying the ett ct of progesterone on carbo• 

hydr te metabolism~ Little 1 known bout this 

(Pasckis, R khott, and Cantarow, 1958; Marrian, 

• G . F. - Per onal Communication by correspondence) ., 

Jolin t al. (1948), studied the menstrual cycles 

of 24 diabetic girls ta rest e pin 1939~ With 

n almost unchanged diet and insulin dosage, the 

glycosuria appeared t o be greatest in the premenstrual 



and menstrual periods, falling to low levels between 

1 and 21 days. It :may be significant that glucose 

toleranee was at its worst at the time when 

pregosterone secretion was minimal or absent. 

A careful search through the literature 

failed to disclose any studies on the effect of pro­

ge terone on carbohydrate metabolism. Since Professor 

Houssay of Buenos Aires, and Professor Marr1an of 

Edinburgh bad made many studies on the effeet of 

steriods on diabetes, I wrote to them (1959). They, 

too, had not investigated the effect of progesterone 

on carbohydrate metabolism. 

I have suggested to Dr. W.P.U. Jackson, who 

is in charge of the D1 betic Clinic in the Groot 

Schuur Hospital, Cape Town, that he administer 

progesterone to diabetic patients to observe whether 

there 1a any amel1ora ion in the diabetes. Such 

research is now being contemplated. 

3. FOLLICLE-STIMULATING HORMO E: 

The c use of the ovarian dysfunction in 

benign glandular hyperplasia. may, at times, be 
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primarily in the ovary. but faulty gon dotroph1e 

function of the anterior pituitary is inevitably 

often blamed. This gland may secrete folliele­

stimulating hormone continuously instead of inter-
/ mittent1ft or may fail to produce the lu.tepis1ng 

- ---hormone . However,,_ all this is theoretical,. and is 

based on our knowledge of the physiology of the normal 

menstrual cycle. An exploration of the literatur.e fails 

to re•ea1 any definite studies of the F.s.R. levels in 

cases of benign glandular hyperplasia. Brown et al . 

(1959) state that they are at pres-ent working on sue 

assays in the C11n1eal EndocrinQlogy Research Unit 

( edioal eseareb Council) at the University or Edin­

burgh. Their results are awaited with interest. 

Sinee, however, there y theoretic lly• be 

an excess of proionged F.S.H. secretion, I felt that 

it was necessary to determine the effect of F.S .. H. on 

glucose tolerance. Such an investigation has not been 
, --- - --

done before. Three patients with abnor:mal uterine 

bleeding were submitted to glucose tolerance teats; 

large doses or F.S.H. were administered,_ and the glucose 

tolerance tests were repeated. The details o.£ this 

investigation are as follows: 



Case 1. 

Mrs. M. vd~ w., age 50 years co plained of 

bouts of menorrhoea, followed by bouts of enorrhagia.. 

for year. The~e were no abnor l physical signs in 

the pelvis. On 11/11/1959 a curettage was done Cher 
previous episode of bleeding having beon on 2:5/9/1959) . 
The endometrial picture w s one of benign gl ndular 

hyperplasia, a proliferative picture, with cystic 

dilatation of glands.- On the 10th, 11th and 12th 

"'ovember an injection of 5 ,ooo uni ts of .F·.s .. H. was 

given, and the gluoose tolerance test as r peated 

again . The blood sugar levels before the F.S . H. were: 

fasting 139, i hour 213, 1 hour 199, 1 . hours 164., · 
2 hours 141, nnd 2} hours 131 mgs .%. Aft·er the F . S . H. 

'the respective readings were, 99.155 ., 177. 155, 110 . and 

68 mgs . % ~espectively. 
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Case 2 : 

Mrs . M. v .. R..- .,. aged 32 years complained of 
menorrhagia .for 4 years., .following a sterilization 
operation. A curettage yielded eurettings, 

histological examination of which showed the picture 
of benign gl andular hyperplasia. An identical course 
or F.s .n. ae that given to Case 1. was administered. 
The blood sugar levels be.fore the F .s . H .. administra­
tion were: Fasting 115., ! hour 181, l hour 219 ,. lt 
hours 213, 2 hours 146 and 21 hours 117 mgm.%. After 
the F.S.H., the read.in s were 81}.., 125,. 134~ 161, 
148, and 104 mgs . respectively. 
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Case 3: 

S . J . , aged 50 years, complained or bouts 

f menorrhoea. followed by uts o.f profuse 

bleeding, for 9 months. The cervix, uterus, and 

adnexa were normal. A curettage on the 13/11/1959 
revealed a normal secretory endometrium. The blood 

sugar levels before F.S.H . administration were-: 

tasting as. i' hour 132, 1 nour 132 .. l} hours 145, 
2 hours 129, 2} hours 120 mg .% respectively; a.fter 

F.s .H. injections the respective readings were: 

83, 110, 159, 102, 101, 115 mgs . ~ .• 
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In each of these eases. then, the opposite 
result to that expected, w obtained, Instead of 
ggravating glucose toler ne, there as marked 

improvement. Indeed, in the case of Mrs. M,. vd.w~. 
an unque tionably diabetic curve was converted into 
a normal curve, and both the other curves ·were 
dist1nc_tly improved. 

Obviously, similar studi~s on mueb larger 
scale must be done before any definite conclusions 

can be reached. But it would appear from these . 

isolated experiments that the presence of excess F.S.H. 
in cases of benign glandular hy~erplasi ls~ the 
cause of the imp ired glucose tolerance found in such 
patients. It is more likely t t the disturbed 
glucose tolerance is the c use of or abnormality 
associated with the excess F .S.H . or other endocrine 
inbalance which is re ponsible for benign glandular 
hyperplasia. 

4• '.rfl:8 GROWTH HORMONE 0 

In addition to its protein-anabo; sing 
action,. the growth hormone 1n.fluenc carbohydrate 
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t 11am. The ant rior pitui .. ar influences 

tabol1em 1n t ner l ways: 

( ) through th drenocorticotrop 1c hormone 

st1 l ti g the dronal eo tex, .d to ass.er-

xt nt ugh th tbyrotro ic bor · ne- t u.lat1ng 

be th r-0 d nd {bj dir ct ctlon* the ircctl7 

acting ormone 1 '. .. the gro one. ot t 

tion to b dfuscr1bed htt o bt n tu61ed With the 

u e or rud ~ ration nl • 

een obtn1ned ~ eently wlth pur 

othe a have 

th hor on 

epe.r tlons. Gr-Otilth hor n lover the re pirator 
ouo 1 n {Gr ave et al .. ,, 194c,) , an int 1na 

c e g ycogen { glycoet tic acti n) { ~1ng and 

v 115, · 19 ;; Rusae 1 and 111.he 1950) . It ppear 

e 11 ely ., t the chief' ct on in this connection 

ta n 1nh1 itlon or oar h dr uttl1zat1on 

19k6}. I? the h po h •ect 1aed an1 · 1 

t _e u iliz tion or gluco 

ld. t 1 •• 1956). 1 

la enhll eed (Kl' 1,. 1955; 
rteet can etudi•d ln 

expe:r nta,; it 1 l"e.flect din the hign 

o gl oae by the d phr ·. or t 

sed r t in ttro. Gro ho .. wno ·· at,~ n or 
hy opb eto 1sad · t :r· ..... -·• ta.ke to nor 1J 



this of.fact is predicated upon a f. issive a-etion of 
I 

adr-enocort1cal ste d ; experiments on hypo• 

physectomised-adrenalectomised ,rats show tlat a full 
effect of growth hormone trea~~ent c n only be 

obtained if the animals also receive a 11 amount 

of adrono-cort1cal extract. The effect of g?'owth 

hormone jut described is an nti-insulin effect 

inasmuch as insulin enhances the glucose upt ko 

and is capable of overcoming the e1'feet of the growth 

hormone . Similarly, the two hormones have an Qppos1ng 
effect on glycogen synthes1 1n the di phragr11., 

ina much as the latter is gro tly en.ha.need in the 

hypophysectomised animal and re urnod t9 nor 1 only 
by continued treatment with growth hormone and 

cortisone (Stadie, 1954). 

The hypophysectom1sed anim land the patient 
suffering from panhypopitu1tar1sm exhibit a greatly 

increased sensitivity t ·o insulin. This 1s undoubtedly 
a complicated phenomenon, becau e ei- of hormones 
counteract, by wag of different mecban1sms , the 

blood-sugar-lorering action of insulin. The two 
mot important pituitary hormones in this regard are 

A.c.T.H. and gro th hormone. It is, therefore~ of 
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interest tha t treatment or hypophy eetomised dogs 

with growth horm.one abolishes the excessive insti.11n 

sensitivitJ , even in the absence ot drenals (De 

Bodo and Altzuler, 1955) . 

Much experimental work has been carried 

out since 1930 on the aetiology of diabetes by 

Houssay {1942) and his co-workers in the Argentine ,, 

and by ' . G. Young 1951) in Cambridge . For a 

1 r ge number of yea.rs, mainly due to the work of 

?ushing, glycosuria as thought to be due to 1 aions 

of the posterior pituitary. In 1930 Houssay and 

Biasotti showed that tota~ hypophysectomy 

ameliorated pancreatic diabetes, but that subsequent 

1njeetion of anterior pituitary extr ct intensified 

it . 

_! .G" Young in Cambridg using a crude saline 

extract of anterior pituitary, produced sGvere 

diabetes in dogs, nnd subsequently produced it with 

purified extracts of anterior pituitary growth 

hormone . He explains, in the case of purified 

extracts, however , that he is uncertain whether the 

effect is not produced by slight contamination with 

other pituitary hormones . These diabet genie growth• 

.. 



226 . 

producing extracts when given to puppies and kittens 

produc~ growth and not diabetes, but in the adult 

ani 1 where body growth is already completed, 

injection or these extract .a resulted first in an 

initial rise in body weight, and then in the develop­

ment of diabetes. Young failed completely to induce 

diabetes with these extracts in pregnant animals. 

Inst d they deliver themselves of a greatly over­

weight litter,. somewhat reminiscent of the human 

pregnant di betic and the large babies. Here, 

there.fore, according to Way ( 1954), we have evidence 

of the anterior pitui ts.ry being at fault as one of 

the causative factors in carcinoma of the 

uterus. 

dy of the 

In the light .of subsequent work it was 

believed that this diabetoger;i ic action of anterior 

pitu it ry extracts was mediated through t he adrenal 

cortex. Subsequently, however, Yotmg et al . (Cotes. -Reid and 'Young , 1949; Young 1949; Yowig 19;8) showed --that the diabetogenic effect of pituitary extract 

may be obtained in the adrenalecto sed dog. and 

that the diabetogenic action of growth hormone 1s 

due to inhibition of peripheral utilization ot 



carbohydrate . In the rasting rat, anterior 

pituitary extracts produce hypoglycaem.i by dimin-: 

ishing the availability of protein .for carbohydrate 

formation {Harrison et al, 1940, Milman and Russel• 

1950; Pashkis~ 1942}. 

The influence of the anterior pituitary on 

carbohydrate metabolism and the diabetogenlc action· 

of the anterior pituitary are exerted through 

several channels . Only the action of the &owth 

hormone haa so far been discussed. There remains to 

consider tho action or the nterior pituitary mediated 

through stimulation of the adrenal cortex and through 

the thyroid. 

It is indeed possible there ore~ that the 

aberrations in the glucose tolerance curve and the 

condition of benign glandular hyperplasia.; are both 

due to disburbances in the anterior pituitary gland .• 

The growth hormone can eause diabetes and less 

several disturbed glucose tolerance .. Abnonnal. 
activity of the gonadotrophic hormones may well cause 

benign glandular hyperplasia . The improvement in the 

glucose tolerance curve in the patients to whom I 
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gave large doses or F. S.H. is very interesting • . It 
would tend to show that F . s.H . ·per se does not cause 
the aberrations in the curve• but does not dis ­
prove the possibility of both the latter and benign 
glan ~ular hyperplasia being due to anterior pituita~y 
dysfunction. 

5. THE .t DRENAL CORTJ;X: 

The corticosteriods (ttsugar hormonesn, 

11, 17 • oxyster ds, glucocorticoids) are produced 
by the zon fasciculata of the adrenal cortex and 
have widespread metabolic effects. Hydrocort1sone 
(cortisol, compound F) , the chief representative of 
this group. account for 80 per cent of the eortieoa­
te ods found in the adrenal venous blood, and can 
produce all the knovm physioloL,ical and metabolic 

effects resulting from adrenal cortical stimu ation. 
(Rukes et a1 .,1955) . These compounds influence 
oarbohydrate metabolism by increasing g1ueoneogenes1s.. 
promoting hepatic deposition of glycogen, inhibiting 
the peripheral utilization of glueose, decreasing 
the sensitivity to insulin, elevating the threshold 
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for hypoglycaemic symptoms,_ and lowering the renal 

t ubular re orption of glucose .. (In addition 

corticoster~ds are anti- abollc, or possibly 

c tabolic ., a nd produce a negative nitrogen balance. 

They also mob1l is e peripheral fat stores, have 

important anti ~1nflammatory effects, alter certain 

enzyme functions and produce both Eos1nopaen1a and 

lymphopaenia). 

The active adrenocortical ste~ods differ 

in their potency as " sugar hormones". Hydroeortisone 

is tho most potent; the activity of cortisone is 

about four-fi:f'ths that of hydrocortison • The 

ctivity of the compounds oxygenated only at C 11 

(cortieosterone,, 11 - dehydro-corticost r-one 1 and 

aldosterone) is much weak r than that of the C 11 -

C l7 G?l:Igenated steroids. Cort1costerone · (Compound 

B of Kendall) has about one half, and aldosterone 

a bout one thir d , of the activity of cortisone . 11 -

Desoxyeoticosterone is, :for pr ct1cal purposes;,, 

devoid of carbohydrate ac tivity; 1n very large do.sea_, 

entirely outside any conceivable physiological range , 

it is active , 100 mgm. being equivalent to lmgm. 
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cortisone. The ratio of activity of the compounds 

secreted by the gland is pproxim tely: 

llydrocortisone: Cortieosterone: Aldosterone = l: 

0. 4: 0 . 26: (Noble, 1955}. 

Theoretic lly. adrenal cortical dysfunction 

could be responsible for tho berrations in the glucose 

tolerance curves 1n benign glandular hyperplasia. 

However, there .is every roason to believe that the 

disturbed glucose tolerance in these cases as due 

to the ordinary pituitary-type of di bets - clinic• 

ally the .frank diabetics ere of this type, and 

follow-up of the less severely affected ones, ·showed 

thn.t some of the became ordinary pituitary-type 

diabetics. t has been shown that the excretion of 

gluco-corticoids in diabetes mellitus is normal 

(Reed, 1955) .. 

It~is, there£ore • . ost unlikely that the 

drenal cortex can be implicated as the c us of 

the et bolic distur ee and t he endometri l p1eture. 

But ss ys ot adrenocortical hormones in b nign 

glandular hyperplasia have not been reporte on, and 

should be made. 
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6. TEE THYROID GLAND: 

In hyperthyroidis1n fa.sting blood sugar 

v lues are freque.ntly normal, but in severe thyro­

toxicos is they may be moderately elevated., seldom 

exceeding 150 mgm.%. Higher values suggest eo• 

existing diabetes. 

Oral glucose tolerance tests ch racter-

1st1cally reveal a rapid sharp rise in blood sugar~ 

the values in the first hour often being 100% or 

more bove the fasting value. Tb.is is due in pa.rt 

to an 1nereased rate of absorption from the intestine 

{Althnusen et al ., 1940). nd in part to increased 

glycogenolysis in the liver. The curve; howevor., 1n 

contradistinction to the plate u type of curve seen 

in diabetes, falls rapidly, since peripheral utiliza­

tion of glucos~ is increased as a result of increased 

oxidation. This type of blood sugar curve is seen 1n 

serere cases. The practical usefulness of the test 

is in differentiating glycoauria and mild hyper­

glycaemia due to thyrotoxicosis, from co-existing 

diabetes. The same type of curve may be round in the 

presence of hepatic disease and sympathicotonia., · 



", I,~ 

232 . 

amongst other condi tions . 

In hypothyroidism, fasting blood sugar 

levels are nor 1. Oral administration of sugar 

results in "flat" blood sugar curves, owing to a 

diminished rate of absorption. Intravenous 

administration of these sugars yields essentially 

normal curves. {Althausen et al . , 1940). 

The thyroid gland cannot be implicated 1n 

the abnormal glucose tolerance found in my cases of 

benien glandular hyperplasia. In none of these 50 
cases was there clinical evidence of hyperthyroidism.. 

In fact in one the patient was found clinically to 

be hypothyroidic, and special investigations confirmed 

this. Treatment with thyroid hormone cured the 

myxodema and the dysfunctional uterine bleeding. This 

is in keeping with the report in the liter ture; 

the latter indicate that hypothyroidism is often 

associ ted with uterine bleeding .of the benign 

glandular hyperplasia type , whereas hyperthyroidism 

is more liketto be ,associated with oligo, hypo, or 

amenorrhoea (Israel, 1959} . 



~ ~ I J ' 

7• PROLACTIN: 

Changes in carbohydrate met bolism have been 

noted to follow the injection of prolactin. This was 

found 1n ·1949 by Houssay and Anderson, but their 

lactogenic prep ration cont inod up to 30 per cent. 

of" A.C.T • .rl . oa and his co-workers (19.54,,1~55} and 

Houssay ot e.l. (19.55) later sho·:ed that the dm.inis­

tration of a purer form of prolaetin isolated from 

animal pituitaries to intact dogs produces initial 

hypoglycaemia which irt then followed by hyp~rglycae-mia . 

Pancreatectomy eliminates the hypoglycaemic but not 

the hyperglycaemic phase. This suggests that the 

lowering of the blood sugar is produced by the 

release of pancreatic insulin, and eli inated the 

possibility that the subsequent hyperglycaemia i 
- --r attributable to a release or. glycogen or hyperg] 

glycogenolytic factor which may be secreted by the 

alpha cells. Examination of the pancreas of animals 

follo,in the first intravenous injection of 

prolactin reveals degranulation of beta cells 

suggestive of insulin release, but it may be 

related to the diabetogenic eff ct 0£ oestrogens 

released. in small amounts by the gonads in response 
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to prolactin .. 

No reports have appeared in the literature 

regarding the relationship, if any, of prolactin to 

benign glandular hyperplasia . It is most unlikely 

that tis hormone plays any part in the disease ~ 

8 . CARBOHYDRATE NETABOLIS i. U THE ENDOMEIJ:l81UM: 

Since there is a disturbance of glueose 

tolerance in such high proportion of cases of benign 

glandular hyperplasia* it is necessary to discuss the 

physiology and pathology of carbohydrate metabolism 

in the endometrium itself , this latter being t he 

site of the main h1stopathology . 

Hughes {1950) studied the carbo drate 

.metabolism in the endometrium, and it is relevant to 

recapitulate much of his work on this proble. The 

metabolism of carbohydrate that takes place in the 

endometrium apparently passes . through. the many 

chemical changes i"ound in other parts of' the body 

where storage of glycogen occurs.. '!he amount or 
sugar is probably determined by the type of artex-iolar 

development . Glucose must be converted i nto g l ycogen, 
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and be stored in the endometrium as such. It 

must be phophorylyzed to glucose 6 - phosphate and 

then down through· the various stages of polymeriz -

tion into glycogen . The process of conversion and 

storage from glucose to glycogen occurs at ovulation 

time, and extends for several days thereafter. When 

implantation is about to take place, g ycogen not 

being usable per se, is again changed back to simple 

monos ccha.ride, either glucose or fructose . Probably 

many enzymes are involved in this two way process 

and many of them have been isolated. It has been 

found that the phosphatase~;;~plays an important 

role in this reaction, and it is probable that 

certain vitamins are lso a part of the process 

(HughesJ 1950). 

Alkaline phosphatase, as noted by h~sto­

chemical methods, appoars in the epithelial cells 

of the endometrial glands before glycogen is 
; 

actually present . At about. ovulation time, and 

shortly the.rea.fter, this enzj7lll.e increases markedl:, 

in amount in the nuclei and the cytoplasm as glycog n 

is about to be stored. On the 26th day of the cyol& 



it is found in large quantities in the endometrium 

of tb.e spiral arterio1es n ree 1n the lumen of 

the endometrial glands . It 1a diff1eult to under­

stand why' ·this enzyme is not found in the epi thelis.}. 

cells of the gland at this time, when it is noted 1n 

such quantity in the othor 2 locations. The v ins, 

l ymphatics, and probably the basal arterie do not 

seem. to contain this enzyme.. Phosphatase is also found 

uantitiea 1n h endometriun1 

and in the non~ovulator endometrium. The 

presence of alkaline phosphatase in these instances,. 

when glycogen is not present. or s found in smaller 

amounts , is not easily explained. It could be 

eonjectured that the amount of glucose brought to the 

ndometrium is diminished due ta the lack or arteriolar 

forw.ation .. The epithelial cells of the uterine glands 

at this time o,f ~he cycle furnish the enzyme. which 

is provided later by the endothelium of the arterioles. 

Formation and storage of elycogen begin after 

the secretion of alkaline phosphatase in the epithelial 

celis of the endometrial gland. The glycogen 

accumulates at the bases of these eels at ovulation 
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tlm and ppears as red granules when the terial 

is stained w1 th carmine . The aecumula tion causes 

the nu~lei to be pushed up into the midportion ot the 

cells at about ovulation time . This str tifieation 

of the nuc1e1 re ins 'Uiltil the beginning of the 

secretory pha.se . At nidation time, glycogen p sses 

to the periphery of the cells, and the nuclei settle 

down again to their cellular bases. At the time of 

tation, glycogen is released into the lumen of 

the glands and upon the sur.fa.ce of the endometrium. 

At this point it is again converted back to glucos 

or fructose by further enzy tic action. It has been 

found that glicogen is not present when ovulation does 

not occur or when there is hyperplasia of the andometPium. 

f'hese are the very cases where I have found -such a high 

incidence of disturbed glucose tolerance. 

Many enzymes are probably needed -for the 

process of glycogenesis just de,sc~ibed. Not only are 

the phosphatase enzymes important in this respect . 

but glycogen-splitting enzymes have been detected and 

quantitat d by a glycogen hydrolysis at various 

stages of the cycle . s~~ples of endometrlum were 
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r a ed f the uter on t "' r1o days or the 

o th-. a d were quantita te4 £or th1 ens7 {Hughea, 

950)~ It found to be prfHHmt in ller a ounta 

the ._.ire-ovulatory . phe.so, and to 1ncr ae markedl" 

t the t1. e of ovul tion nd a.uring the secretor1 
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in the various stages of the menstrual cycle. Marked 

disturbances in th1s metabolism have also been 

demonstrated when there is endometrial hyperplasia 

or non-ovulation. It is 1.J.Ilderstandable, then, that 

if the glucose tolerance of the body is disturbed 

the c~rbohydrate metabolism in the endometr1um 

could be upset. 'Whether aberrations in glucose 

tolerance can cause the histological changes 1n the 

endometrium seen in benign slandular hyperplasia , 

and in endometrial carcinoma., is a very important 

question, and is indeed worthy of further investiga­

tion . It would seem to be a distinct possibility 

in view of my findings of the frequent pre3eneo of 

disturbed glucose tolerance in these two conditions . 
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In an attempt t o detec t t he reason tor the 

ery high inc i dence of imp ir d g l ueos t ol eranc~ i n · 

ca es of benign glandular h perplaai , the literature 

uas extensively studied, and several origin 1 investiga­

tions were done . The eonclusion is reached th t, in 

the present state of our knowledge, the s_sociation 

cannot be explained. Although there ls much evidenc 

t t oestrogens, F . S . H. 11. adrenal cortical hormones , 

thyroid hormone, and prol aetin can influence carbohydrate 

etabollsm., it is unlikely that they ean be ineri i nated 

as the cause o.f the altered glucose toleranc curves in 

this condition . Evidence is adduced to show that the 

absence of progesterone , and a disturbed unct i on t 

anterior pituitary gland may play an important r o l e . Th& 

altered carbohydrate metabolism ln thee do trium i t self 

r ay ba an important factor . 

Lines of further research are indic ated which 

may clarify this mystery. Such r search may also t hrow 

more light on the association of benign glandular hyper­

plasia and cancer of the endom.etrium., and i ndeed ma7 

help to detect the causes of the latter type of 

malignant development . 



CHAPI'ER 7. 

INVESTIGATION INTO 'l'HE AGrS 01'' THE 

MENOPAUSE IN WOMEN IN THE WESTERN 

CAPE PROVINCE. 
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opau · .. · and. 1ts aaaociated eban in ovarian and 

pituitary tunction y be a factor 1n au lug 

pa.il"ed g1uooaa tot. ranee-= 

It thus be n ceasary to d te ue wlmt• 

1n fact. uae the · iflopausal e in t puln t1on tr-om 

which the subjects o.r th1 1n est atlon were dvawn. 

tudy oi' the liter t~e showed that no · ueb 1nv&•-

t 1g ·. t1 bad b&en e nte.d out 1n South f'Pica. 

I t.be!"ei'OPe proceed'64. to till this gap by 

atu y1ng: 

1. Tho ges of the 

wm:ien attending the dlabot1c clinic of the 

Groote Schuur Roap!tal. 

; . ,1. · · agos ot tbe t:Wn p o 1n 100 patiant with 

csrcinoma or t b ondom trium. 



random women, who had already reached the menopause, 

were interrogated. These comprised white patients 

a ttending the Medical and Casualty Departments or the 

Groote Sehuur Hospital. Cape Town, some 0£ their 

visitors, and a lso pa tients who were seen at the 

Gynaecological Outpatient Department for conditions' 

which would obviously not affe-et .Menstrual .function 

such as discharges, prolapse . In addition to 

these thousand women who served as controls, another 

2 groups of patients were interrogated along the 

same lines , or the information was obtained from the 

reeords of the hospital. These groups were 100 post­

menopausal women attending the diabetic elinie, and 

100 postmenopausal women who had developed cancel• of 

the endometriurn. 

The reason why the inv "'t gation vas limited 

to white women , was that it was not possible to obtain 

accurate data from sufficient Bantu African women. 

Many of the latter were unaware of their age, let alone 

the age of the menopause. All patients who were 

uncertain about the age of the enopause were excluded; 

likewise only those who had lived in the Cape Prov.inc& 
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0£ 100 coneecutivo post:nonopausal patients 

seem t t e cU.abet1c .elinle., ;9% ceaeed natruating 
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In tb.e population of the stom Prov!ntu.1 , 

·Mr& this investi,satto s earrii!}d out• the average 

g or t h~ . nop.aooo is h.8~7 yao.r.,. . v1th peak at 50 

Yiitl~th This is lat r ·t:tllln tlle age in othor countries~ 

Wo wl1o dev,-al1:1p carelno: o t he body o.r the utcwua 

in th po&tmenopnusnl nra., to,:d to have a latttt' 

nnopa e than women in cont o1 . oup; tb.e lite 

p.hono.,~ · on a obse~v d iv n serl~a or eas .a 1;>t 

i~bot o 1:ollitus, but th1.n 1 not · rked as in 

:t ienta with endom tr1 1 c-.anceF. 

a Pieing i 1denca Qf 1m 1r d g1ueoee 

tol ranee. doea , therero.re, cOI?cspond 111th the age 

or tm mo ·i;ute:. The oxpla.natio or thl ~ he,, ~ . ta 

-J:, r n .. am c ear. 'lho rol or oestrogen in c PbohJ<iPata 

t bcl1sm ho.s !ready bl.ton d1,s:eussed .. (page 2 08) . and 

tho dimL"liahing level;1; of o str<>,:en s eretion ttar tb 

1E.kOp use ht.t 'bectt mo..t1tio d (pago 204) ,. If incre ed 

oest:rogEl.., ,aetivity WO':re 4 r otor in the pro-duetioo of' 

t:r1i · ( s.a p~go 198 ) . , then the 

late 10fmU:Se 1n. this d 1.l80 would oo unde:rs tan4abl e .. 
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llowever, if' large do es of estrogens i mprove 

diabetes mallltus, it is difficult to understand 

why the menopause tends to oeeur late in diabetics. 

The problem 1s far from being resolved, and many 

complex factors must be involved in the increased 

incidence of diabetes in women after t he age of 45 
years. 



CHAI1'ER 6. 



CHAPTER 8. 

SUMMARY. 

The grossest forms o:f Diabetes Mellitus 

were recognised as long as 2,000 years ago. 

With the passing ot the centuries a vast know­

ledge of the disorder bas accumulated. Yet there 

is much that is still unknown. 

256. 

In the past few decades llSild forms ot 

disturbed glucose tolerance have become recognised, 

and more and more manifestations of this metabolic 

disturbance have been discovered.. This t he sis 1s 

an attempt to advance a stage further our knowledge 

of disturbed glucose tolerance in the gynaecological 

sphere. It represents a stud-y or the association 

of 1mpar1e_d glucose tolerance with certain patholog­

ical states of the endometrium, including cancer; 

and 1t brings to light a manifestation that has 

· not been studied be.fore, namely, cer tain benign dys­

tunct1onal endometr1al bleedings. Evidence is pro­

duced to show that many o.f the dystunct iona.l uterine 
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In eertain of the above groups striking 

abnormal.1 ties of glucose tolerance were round 

(these will be described later) ,. In an attempt 

to determine the cause o~ these abnormalities 

of glucose tolerance other 1nvest1gat1ons were 

made: 

261. 

1. Foll1cle-at1mula ting hormone was administered 

to pat1enta and the effeet of this on the glucose 

tolerance teat was studied .. 

2. Oestrogens were administered. to post-menopausal 

women with normal glucose tolerance curves, to see 

whether this altered the eurves. 

3. Patients vho bad benign glandular hyperplaa 1a 

w-1 th abnormal glucose tolerance,. and who bad under• 

gclne a hysterectomy, were followed up, and the 

glucose tolerance curves repea.ted after operation,1. 

4. It is emphasized that m&DJ !_!£genous taetors 

may inf'luence the glucose toleranc.e curve. The 

same standardl conditions were there.fore applied 

when eaoh test was ea~ried .cut. 

However, in view of the possibility o.f unknown 

exogenous .factors bei_ng present and 1nfluene1ng 



the eurvea, a number ot cases, where aberrations 

were found, was submitted to a repeat teat at a 

different time . The tact that all or these showed 

similar aberrations in the repeat tests, confirmed 

tbat these abnormalities 1n the curves were, in 

tact, due to true endogenous abnormalities or -

262. 

glucose tolerance, 1 . e. the findings were not 

caused by technical errors or extraneous influences . 

5 . The study ot the abovementioned control groups 

revealed an abrupt rise in the incidence of ab­

normal gl.ucose tolerance after the age ot 45 years. 

In order to determine whether tb1a coincided with 

the age or the menopause, it was considered neces­

sary to establish the age of the menopause 1n 

Cape Tovn. This was done by studying a thousand 

random women in the Western Cape who had already 

reached the menopause, to determine the average age 

of the menopause in this group . Likewise, 100 

postmenopauaal women attending the diabetic clinic 

of the Groote Schuur Hospital. and 100 postm.eno• 

pausal women with cancer of the endometrium were 

investigated along the same linea. 
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3_. The investigation into cases ot cancer 

of the endometrium showed that the i ncreased 

incidence of impaired glucose toleranc 1n 

such cases (as compared with control groups) 

is indisputable . 

4. The most striking findings were those seen 

in the cases of benign glandular hyperplasia . 

In this group it was found that as many as 84% 

of the curves were abnormal . Mot of the aber­

rations in the curves were not gross - 22 were 

d1a be tic-type curves, and 62% showed less severe• 

ly- impaired glucose tolerance. This figure .1s 

considerably higher than that found in the control 

group (1 . e . 84% compared with 22%), and is 

statistically most s1gm.tieant . The figure 0£ 

84% is also appreciably higher than that obtained 

even in oase-s or cancer or the endometri um ( 52%). 

There is another reason why the findings 

in t s group are most significant . The increased 

indidence of diabetes and mildly impaired glucose 

to1erance in older people has constantly been 

referred to 1n this thesis. Many o:r the patients 

with cancer or the endometrlwn were old women,. 
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1110re light on t association or b~nt n landu• 

lar hyperpla&1a and cane-er ot tb endo etr1um. 

and indeed y help to detect tho cause ot the 

latter t7pe of li nant dovalo.P,..'118 e. 

This aeparate 1nvest1g tlon was c 1T1ed 

out. It was considered n c&ssary because: 1) 
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tho a. :i-upt rise in the incidence of impaired glu­

cos tolerance after the age of 45 years as proven 
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'?his 1nvestig tion shoved that 1n the 

popul tlon ot t e e tern Pro-vince whore this 

study was carried out, the average age or the euo-

use ts 48.7 1 ars. vith eak at 50 1 ara. 

his ls later tban th& age in otb r countries . 

n wbo develop carcinoma ot the body or the uterus 
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paue than vo in control group; the same pheno-

non sob erved 1n a rie 0£ caaea of iabetea 
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oestrogen activity 1s a factor in the production 

of cancer of the endometrium., then the late meno­

pause in this disease 1s understandable. How­

ever, if large doses of oestrQgens improve 
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diabetes mellitus, it is difficult to understand 

why the menopause tends to occur late in diabetics . 

The problem is far from being resolved, and many 

complex factors must be involved in the increased 

incidence of diabetes 1n women after the age of 

45 years. 

This study of glucose tolerance in patients 

with abnormal endometrial bleeding has added several 

facts to our knowledge of the subject . It has also 

brought to light some new data 1n related fields. 

By a repetition of previous investigations anda 

review of these , the controversy bas been cleared up 

regarding the association of cancer of the endo­

metrimn. and diabetes mellitus . The present 1nvest1• 

gat1on has led to the discovery of new facts about 

benign glandular hyperplasia, especially the very 

high incidence of abnormal glucose tolerance curves 

1n control subjecta before and after 45 years haa 
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