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PREFACE. 

Last year was a very · broken one. · -One of o·ur research 
workers, Mr. Ennor, was released for Chemical Defence service. 
Our Director himself was loaned for months at a time for mmilar 
duties. The routine work . :for the Hospital . was maintained 
intact,. and as much research work was taken on- as the ·curtailed 
staff could manage. · 

Our .Board of Trristees ·h~s . been increased £:rom three to 
five-the two additional . members being also members of the 
Trustees of _the Will .' th~t,cqntro~ th~ finance of the Institute-­
Mr. J. C. Gates, r .epres~ntip.g the .Trustees of the Will, and Mr. · 
Edgar. Rouse, the Hospi~L Boa~d. With this .closer contact 
of the Settlors with· the· wor~ of the Institute and the expected 
completion of the .additional. story to the building, the . eoming 
year should .be one of marked progre·ss. . . ( . 

. ! . 

. In another place· referen<;e is made to our great loss in the 
death of Professor Young, an ·outstan~ing memher of" our 
Adviso!Y Committee. 

J . F. MACKEDDIE, 
Chairman of the Trt1stees. 
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Th·e Director's · 
Sixte.enth-· -A:nnual :RePort. 

TO THE TRUSTEES 

of the 

THOMAS BAKER,· ALICE BAKER~ AND ELEANOR SHAW 

MEDICAL RESEARCH INSTITUTE. 

Gentlemen,-

In common with other ;research insiitntes, our sci~ntific w9rk 
has· been: p~ofoundly modifi_~d by war requireme'nts. A _eonsiq.ei:­
able amount of research has been done on behalf of the Chemical 
Defence Board of the' Munitions . Supply Laboratories, and for 
obvious reasons the · results · of thes·e investigations· cannot at· 
present be recorded. 

·In particular, physiological resea:reh ·has _been disorganised 
owing to Mr. A ; __ H. Enriqi' a~d · tµe -_writer being· released t o 
attend a speeial course· of in:strnction on. chemical warfare 
physioiogy. " In June of this year M-ajor Gorril,"R.4".1\fC:, in.sti­
tuted this work at the Melbourne· University;· and the· writer 
has been more or less continuously engaged on various ·problemR 
assoeiated with Chemical Warfare; Further, Mr; En.nor · has 
.been given leave of absence for the .duration of the war to work 
for t-he Qhemical Defence :Soard or the Munitions $upply 
Laboratories. · · · 

·~iiss Mary Petherick, who, ·as mentione·a ' in my previous 
report, has been cari;ying ~u.t resea~ch work 011 problems of 
natural re$istance, obtained her · Master of -Science -degree : when 
her results · were submitted as a thesis. 

. . . . 

This year Miss Noel Rome, B.Sc., in collaboratio~ .with ·DJ;". 
Fantl and -the writer,. is investigating ;the role of !eilal isch~emia 
in the production of exl{erimental hy:pe~tep.sion. rhe· worl;r is 
being carried out under the general supervision of ProfesS<lr 
Wright, who has agreed for· Miss Rome to submit her results as 
a thesis for th~ degree of Master of Science. 

The Institute greatly misses the services of the late Professor 
Young, a member of the Advisory Committee. Professor Y9ung 

7 



was one of a brilliant line· that laid the fot1ndation of' distin­
guished research<work ·in .the·: .Liste:r " lnstitute.. rro . him and 
Harden _is due tp,e mop..ern development of carbphydr.ate · meta­
bolism. . His; .first( A.tistraliap..- ·,contact· with .research. · :was when 
appointed Biochemist to, the . .A.ust1:"~lian Institute of Tropical 
Medicine at 'l'owrisville, ··whet.e· he ·studied the metabolism of t.he 

·white .race in the tropics. ·. Sev~n years later we find him lecturer 
in biochemistry at the Melbourne University: to become its first 

. ~r9fessor· in 1908. , ·Here, to · h1's other-·great. gift.s, he . add ea that 
of a dist41guts~ed tea_c.her, .and. is heJ.d in gratef.w·.memory by 
several· generatio~s of students. Besides his professional dutie~, 

. he undertook vital research wo.rk in association with the Council. 
of Scientific and Industrial Research, and · amid those ever­
increasing calls on his time and strength he . found it possible to 

· come on the Advisory· Committee of the Baker Research Institute. 
Here his ripe wisdom in ·all rriatters of research was of inestimable 
value. .And all this with a· modesty and quiet demeanour that 
made association wit1J. him a uniqu~ an.d ~elightful experience . 

. · . - . 
· yVe ar~ again i.nd~b.t~p.. ~ the Natipnal l{ealth ~nd ~e~ical 

Resear~h Co1,.1ncil', ·vy-hq haye supported. the work of Mis~ .Rome 
and Miss Petherick. . . 

finally, I must ex.press. my thanks to Mr. Doutch for his 
eve.r willing and· original technical: assistance given to all m~m­
pers of th:e ~ta~ of the. Institute. . W.ithout" hi~ ·help in the eon­
str1+ction. of apparatus, etc.,· various . problems could not _have 
b~en carri~d . out. 

T~e Library~ 

We gi:atefuUy acknowledge gifts of literature during the 
year from the· followi.ug :-Mr. Robert Fowler, F _R.C.S.; The 
Mayo Clinic, Rochester, N.Y.; The Rockefeller Foundation; New 
York Academy of Medicine ; Middlesex Hospital Medical · School ; 
South African Institute .. £ or · fyledieal Research, Johannesburg; 
Henry L~ster lnstitute, SJ;ia.ng~~i_; 'J'he Medical ~sea.rel~ Coun~il, 
I;Jondon; The Commonwea,th . Health · Departn:ient; The Science 
Museum Library,. Lpndon; The Walter and E~za Hall Institute, 
Melbo-µrne; :New York ·State Department of He.alth; ·~he Insti­
tute of Medical ·a,nd Veter~n~ry Science, South Australia ; The 

. Royal ! :Melbourne .Hospital. 
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PHYSIOLOGICAL· AND BIOCHEMICAL SECTION 

Staff: , 
Dr . . A. B. ·Corkill. . .Miss Noel .M. Rome. 

· Dr. P.· Fantl. · Mr. J : -F. Nelson. · 
Mr. A. H.- E.nnor. 

Vitamin K. . . 

. · The tole -played . ~y this s-qbstance. in: the ' formation .of­
p'rothrombin is -now well ·recognised.-. . App·roximately ·twt:r years 
ago Dr. Fantl · prepared 2~methyl:iiaphthoquirione~ :which 'acts in 

· a · similar .manner to the natural ·vitamin , K , · ·an-d continubus 
supp1ies have been .available to' tb:e medical staff· of the Ho$pital 
Excellent ·results have been ., ·obtained· by · ·administering 
2-:fnethylnaphthoquinone·· to . patiehts -in whom: 'bleeding · o-c~nrs 
owing to a deficiency -of ':blood- ··prothrombini. ·<The · ·con;(pound, 
according·· .to o'ilr . 's'ugg-estio1i;· is, put· up in : oily ·solution·. and , 
administered by inunction. Details of our results are p:u,blished 

. elsewhere. 
. . . 

Coumarin Compounds.- ..... . . . . 
'' Sweet clover'~ disease: h~:heeri: ext~rrsively fu vestigated by 

a ·gi·oup ·of worker~ '., in: .:A.m~ri~aY .. Cattle fed ·'· on Spoilt . or · 
improperly · cured· clo~e~ . deyelop .'. hYP~:P?-'~thronib1naeinia, an4 
consequently' . a: iendeney · .. tcr·:. ha:emor.rhages; . which often' end 
fatally . . K. ''°P .. ·Link· ·has ·shown: ;tha£ · 'the ··'dausative a:gen·t in 
spo11t ·c1over .is .. 3,3' :Methylene·· ois· :'(4<hydr·oxy eo·uniarin ): · The 
substance· has bee·n . sy:iith.esized: and ··is known as Dicum:arol. 
T':l{e m·oae of°, action :of · Dicu:niaroi is· riot :known: ' ' In vitro'' it 
does not inhibit the ·coagulation of .blood . . . Theoretically, 'Dicu­
marol could.~ broken· down to · salicylic :acid/ and· Link considers 
. that this m:ight explairi · its m<>de · of . action.· · 

.. lri support" of •this theory, lie states. that if saiicylic a~id 'is 
adrirlruster.ed. to rats kept .oli a Vitamin K .. deficient' diet, hypo­
prothr.ombina:emia develops. It . is . well known that . substrate 
competition occur"~: wi~h compQu~qs ' having certairi . essentiai 
groups'.in :com.inon;i.e., p-amirio-benz9ic acid and su.lphanilamide; 
With the ide.~· that ·a. s~l'.nila:r; ¢ech'anis~, iiiay be concerD:ed in 
the action· of . Dfouma:rol, Dr. ~ari.tl syrithesiied. ~ number of 

. compounds having:so.me· 'stri:rctur~ ,:r"elationship'to either Vitamin 
J{ or Dicumar'ol::' The ·follo,l\ring 'si1bsta·nc~s' were prepared, i.e .. 

( 1) . 3' methyl~ .. hydr~xyco~arin: .. 
(2) .Methylene bis (dihydro· di-methylresoreinol) . 
( 3) · 3,3' ethylidene; bis (4 hydroxycoumarin') . 
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These ·c6mp0l:mds; in·:slightly: alkaline solution, were· injected 
intraperitoneally into rabbits .maintained on a normal diet. 
Derivative No. (1) , given in doses· 200 times greater than the 

· amount .of Dieumarol .:required to p:roduce ;. hypo-prothrom­
binaemia, w~s ,inaetive. · T.4is, therefore, invalidates. the idea of 
substrate competition to ·· explain the action of · the 
Dicumarol. No. (3) compoun.d was the orily one activ~ 
in producing hypo-proth;rombinaemia, but it ·is :m:ucb. 
less potent :than DicumaroL . -Not .. only .1re · larger amounts 
requi~ed to ·. produce a .: derponstrable effect, -· but. the 
durati.>n of the .. hypo~prothr~rpbinaemia is .about 24 hours 
as ·compared wi~h, say, 3-4 ,d~ys,··~ the: ·case . of .·. Picuma:rol. 
Theoretically'. this . is of a4v_antage siriee ."it suggests a saf~r 
method of : maintaining hyp0.-p:rothroqibinaemia than: with 
Dicumarol. If. this latter agent ··· is used, as advqcated in 
America, · to .repla.e~ Heparjn, there :is always the risk of the 
therapy ·.getting out' of eontroJ, ".Vith ensµing hae1:11orrhages. 

Carbohydrate Metabolism. 

In the last report it was stated· that the enzyme $ystem 
present in the liver~· which is responsible for the production of 
glucose from glycogep., has a. pH optirµum at about 6.6. Most 
of . these experiments were. carried .out on livers eontaining blood. 
In · ft1rther work, · Dr. Fantl and. ·Miss. Rome have studied .the 
influence of pH on gluc~~e. proa.~·ction . in~ extra~ts of per.fu00.d ... 
rabbit l~vers . . In SQin:e .'~xpe~iments. a _4efin.it~ divergence from 
the pH activity cur.ve , was,·observ~d-. · ·1t. . was .. foun·d t~at the 
ad4itiori of 0.7 :; 10-3 M. Mg, ~ conceµ.tration .. approximately 
that found i~ the normal 'liyer; restore~ the sy&tem to iu; optimal 
activity. . . · ' · · 

The element Mg is known to be ·essential for several ency-· 
matic reactions. in carbohydrate ·metabolism .. We assume that 
it activates · the first step .in the degr.adation of glycogen ·to 
glucose·l.-phosphate. On the other h~d, zinc or manganese ions 
in . a concentration 10-3 M ~ii liver e~racts·, in the presence of 
low· concentrations of inorga~ic phosphat~; .always diminished 
the glucose production. However, since there is -n~ accuD?-ulation 
of the hexose-6-phospha.te in· Jhe r~action .mix~ures, it is concluded 
tb,at these ions inhibit the· a~tivity of . the liver pbosphorylase. . ~ . . 

. These r.esults · need a .~ore detailed in_vestigatiori, sinee they 
are in contra~t to findip.gs with muscle phosphorylase. Here 
zinc and manganese do not interfere wi~h .the· ~ction of th~ 
ellZyme. It has to be pointed out; however, that most of the 
e:tperiments with muscle extracts · were· carried out in higher 
phosphate <!~neentratioris. · It remains to be seen whether there 
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is a real difference of the two phosphorylases, or whe~her higher 
concentrations ~£ . phosphate have · a protective influence on 
them. 

It is known that noble metals inhibit phosphorylase activity, 
and it is also possible .that zine and manganese; in . the presence . 
of low· concentrations of· phosphate, inhibit the liver phosphory- · 
lase by blocking ~ssential groups in . th~ enzyme ~olecule. 

Glucose-I- and hexose-6-phosphate· are importa.11t substances 
for studies in carbohydrate breakdown. They have.been prepared 
according to . the technique previously repol'ted by incupating 
starch wit~ fresh ·muscle extracts poisoned with iodoacetic aeid. 
With most commercial starches no' difficulties have been' encoun- . 
tered in 6btaining good.yields "of glueo~e~l-phosphate) but" with 
certain. samples of wheat starch we failed to isolate hexose-6-
phosphate in the expected amounts . . ·An analytical s~udy indi­
cated that .all ··starches.;s~owed.:a total phosphqrus uptak~· not 
diffetin.g by more than. 10. p~r· cent. Th~. ~t i.$ evident that the 

·.·,· ··' first .step .- irr ·the · degrada:tiori · yielding giucose-1-pho.~phat~ ,was 
· · 'not inhibited. . · : :~-· ·· · · · · · . 

' •• I ,) • ; , ~!f,) .. : ' 

I!owever, the ·r~tio o{I to.:6 ester was·.significantly ehanged 
in the case of '' wheat starch, 1 ' . which sugg~sted that this starch 

. either contained' an inhibit9:r ·of. phosp_hoglucomutase or lacked 
an accelerator which was present : ,n th~ othe~ starches. . .. 

It was f°ound that· the a.sh of the ."wheat starch ,-; -exe:rted 
an inhibitory inftuenc~ on the' "conversion, whereas the ·"potato 
ash, 1 

I added to the wheat starch, had ·. :tl.Q accelerating influence 
on the formation· of liexo?e-1-phosphate. 

Spectrographic · analyses of the ash.es o.£ the .starches, :for 
which we are grateful to ~r, Keith Winsor, showed that·,. whereas 
.all the starches contained. traees·of ·Ca, Cu, ·Mg, Mn, P, Si and B, 
only the wheat starch ·contained Zn, suggesting · that · the. zinc 
,content of· the wheat .starch was :responsible for the inhibiti<?n of 
-the phosphoglucomutase. This experienee :can be nsefully applied 
in the preparation of he~ose phosphat~s. 

The addition of .2 x 10-5 M zinc is of advantag-e in t.he 
preparation of glucose-1-phosphate, whereas in the -case of · the 
preparation· of hexose-6-phosphate, the -adrution o:f 2 x 10·3 M 
manganese is advisable, to abolish arty inhibition by zinc 
·impurities. · 

On: the· request of the Medical Equipment ·Controt 0oll1lhittee 
.and. the Chemical Defenc~ Board of the Munitions Supply 
Laboratories, the Institute has .cax::ried out sever~l investigations. 
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For obvious.' reasoils, no details ean be given. · Dr. Fantl stu~ed 
several st~ps ·in the ·synthesis .of loeal.-anaesthetics of the· p·amino 
benzoic acid groups with the .view to finding economical processes 
with av~ilable r~w materials. !J'~e. experii;nent~. h~ve ·be.en success­
fully concluded, and t4e p~ocesses .h~:p.ded .ov.er to th~ authorities, 
so that in case of emergency· these .ess~ntial drugs could be manu-
f aetured in this country. . ' 

Experimental Hyp~rtension • . 

An enormdus amount" of research has· been carried ·out by 
Ainerican and South ··American wor~ers on the above· subject. 
Following the production o( renal isc~aemia, the events leading 
to hypertension a;re postulated a_s · follows :-.. . . . 

Renin liberated by ··kidney cortex reacts with blood globulins 
to form · hypertensin-the vasoco~trietor principle_ Altl).~ugh 
· it is by no means certain1 th~re is some cli:µ.ical ~vidence to 
suggest that in some-· forms of · hypertension in man similar 
factors to those in experim.ental.hyperten$i~n may be present . . · 

~iss Rome has carried.ou~ a serie~ of investigations designed 
to pr9duce a · ~ethod for _qbtaining · uniformly potent renin 
preparations. Her results may· be sumi:na.rised as follow:-

. Tbe nse of . organic solye~1ts, sueh. as acetone and alcohol, is 
inadvisable. in the preparation. of va~opre~sor renal extra~ts, since 
the extracts · obtained under similar e:xperim~ntal ~onditiorts 
varied in potency from · nil to . 50,000 cat up.its. Furthermore, 
these solutions sometimes contained depressor factors. .. Saline 
extracts of renal cortex . a~ways contained: the vasopressor prin­
ciple, although frequently the pressor effeet . was preceded by a 
fall in blo9d pressure. It was found; however, that inost of the 
depressor · factors were precipi~ted from . the saline solutions by 
acidification to approximately · pH 4, whereas· the · amount of 
vasopressor principle in the solutions was unchanged. 

The results. obtained show that . this latter technique yields 
renin preparations which · have a .purity and poten cy at leas.t 
equal to, if not greater than, those of other workers. Further, 
this acid-saline method has several important practical advan­
tages;-

(a) Its reliability to give ·purely pressor preparations. 
(b) An extract is ready for testing withiD; 24 hours after the. 

kidney has b.een removed from the animal. 
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(c) There is 110 difficulty in keeping the preparatio'n cold · 
during the whole time, ·and hence the labile active .principle 
is . retained. · 

( ci) · The use of denaturing organic solyents is avoided. 
( e) The ~mount of impurity as judged by the nitrogen content 

of the solution is relatively small. 

IriJ'.luence o~ Anterior Pituitary Gland on Metabolism. · 

Work on the influence· of the · .extracts from the· anterior 
lobe on carbohydrate have been continued, although they have 
not b~en completed because of the transference of Mr. Ennor 
from the Institute . to the Chemical Warfare Board of the 
Munitions S~pply Laboratories, for the duration of the war. 

In the last report mention· was made of two experimental 
results which, if obtained, would largely constitute ·proof 9f the 
presence and action of the antidiobetogenit hormone. Firstly, it 
has been stated that if the results· 8£ the previous :work in as 
much as the inability of the extracts to produc.e a permanent 
diabetic state in the dog, are to· be explained by an antidiabeto­
geri.ic hormone, then it shquld . he possible to d~monstrate the 
antibo~ies in the serum. of the ·dog at a· time at which the diabetic 

· condition commences to disappear. In · the last report mention 
was made of the fact. that r.esults had been obtained indicating 
that this indeed is the case:· For example, two animals -vP.re 
given two intraperiton'eal injections per day of a crude saline 
extract of beef anterior pituitary gland. Each of these injec­
tions corr~sponded to .20 grams of fresh gland, and vv:as increased 
by the eq~ivalent 9f 10 gms. o.ri the third, sixth and. ninth days) 
etc. ·Evidence of diabetogenfo aetio1;1 was obtained ~m -the third 
day, when the fasting blood glucose levels increased apove n()rmal 
and reached a· maximum of 340 mg.% on the sixth day. This 
blood sugar level dropped suddenly to normal on. the tenth and 
twelfth days, ·whieh was in accordance wit~ the results which 
we have ·previously obtained with many animals. At this stage 
the animals were bled from the carotid· artery, the blood being · 
collected in sterile containers. Tl1e sera · so obtained, when 
tested against the crude ·extract, reve.liled tile ·presence of anti-

. bodies against pituitary in .additi~n to those · specific .. to ox 
protei~. The actual titres obtained were 1/ 140 and 1/180 
·respectively, which, although low, ~re considered sufficiently 
high to explain the insensitivity to the. extract. The second 
condition which n1ust be fulfilled is the demonstration of power 
of serum· from · sueh an animal to . protect an ~ther animal against. 
the diabetogenic extract. This has · also been investigated in two 
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. ways. Fifty mls. of immune seru:µi were inject~d intr~peri­
toneally into a dog sixteen hours prior . to the injection of 10 
mls. of crude extract. It has already been shown that the 
injection of such an an1ount· of extract will result in an increase 
in the blood sugar · level, quite a characteristic curve . being 
obtaine<l. The blood sugar response to the injection of extract 
f ollo'Vlring the immune serum was followed, but a negative result 
obtained. However; since this ~erum contained ai:i.tibodies, and 
moreover was capable of providing protection against _t.h:e 
diabetogenie extract in rats, this failure is almost certainly due 
to the smalL volume of serum injected in comp~ison to the total 
body fluid of the animal. That the serum may be expeeted to 
give protection can be gauged from the results of two other 
experiments which were carried out. In these the blood .glucose 
rise foil owing 10 mls. Qf extract was determined. Ten 1nls. of 
this extract were mixed with 20 mls. of immune serum, and the 
mixture· kept'at 0° for 24 hours. T:tte intraperitoneal ·injection 
·of this mixtttre did not result in any alteration in blood glucose 
level. Because of the sho.rtage of serum. and the temporary 
cessation of Ennor's work, further experiments have not been 
carried out, but it would appear: that the existence of an anti­
diabetogenic hormone is reasonably vyell established. These 
experiments were carried out in collaboration with Dr. Singer. 

Fat Metabolism. 
Further work on the influen~e ·of anterior pituitary extracts 

on fat metabolism has been carried out. In general 
the results referred to .in previous reports have been 
extended. With regard to the metabolism of isolateq. 
slic~, perhaps the most interesting result. is the fact 
that the · o:x:ygen consumption of the fatty livers is not signifi­
cantly different from that of the normal livers. This is in. 
marked contrast to the oxygen eonsumption of the livers of 
animals treated with carbon tetrachloride and phosphorus as 
ref e_rred to in the previous. report. From the rate of produet.ion 
of ketone bodies, it · is clear that fat in the livers of anteri~r 
pituitary-treated animals.is being rapidly oxidised. Furt hermor:e1 

the oxidation of large amounts of fat deman.ds increased usage 
of oxygen. This increased usage of oxygen apparently is not 
reflected by the increased o~ygen uptake, as ., is the case of 
phosphorus and. carbon tetrachlori~e fatty livers. It would 
appear that the oxygen is made available for the oxidahon of 
. fats at the expense of that normally used for the oxidation of .. 
other substances. 

. In the last report mention was made of e~periments which 
had been conducted which showed that the fat in t he liver, after 

14 



injection of anterior pituitary gland extract, disappears five to 
seven days in spite of continued injection of the extract. ·This 
effect appeared to 9ear a close analogy to the disappearance of 
diabetic symptoms in the ~og in spite of the continued injection 
of the extracts, and, as a workn1g hypothesis, it was ·postulated 
that the appearance of antibodies were responsible for this 
~ffeet. In order to test this, hutch .rabbits were injected intra- · 
venously with extracts prepared with dried beef anterior lobes. 
The amounts of extract given in all cases· were 1 mt daily for 
the first three ,days,. and thereafter 1- ml. every third day until 
the antibody content of the serum was considered sufficiently 
great. The titre of the immune seru~ that was used for the 
experiments to be described was 1 in 320, and prior to the injec­
tion into guineapigs all antibodies specific to ox protein were 
removed by absorption with ox serum. The animals used were 
well fed, male guineapigs, body weight about 300 grams. 'l'he 
injection of normal dog serum or immune se3::um produces no 

· demonstrable effect either upon the fat .content of. the liver or 
upon the oxygen uptake and ketone body prodt1ct:ion of liver 
slices. Animals receiving one injection; equivalent to 0.5 gms. 
of anterior pituitary gland; exhibited a liver fat content' of 
about 12. gms. per cent. eighteen hours after the injection, as 
eompared with the no·rmal fat cc;>ntent of 5 to 6 grams per cent. 
The injection of anterior pituitary_ extract is thus followed by 
increase of hepatic .fat which still occurs if normal serum is 
given prior to the injection of the ex~aet. If, however, immune 
sernm is substituted for the normal serum the injection of 
·anterior pituitary extract 9-oes not result in any change of t.he 
liver fat content. Complete protection against the · metabolism 
-effect is thus afforded. The metabolic behaviour as determined 
in the rnanner already referred to in experiments with carbon 
tetrachloride and phosphorus is normal in respect to those 
carried out in the absence and presence .of added substrate. 
There ·is, however, some indication that ·animals treated with 
immtme serum show evidence of increased rates of production 

· -0f ketone bodies. Experiments have also been carried out using 
-extracts which have been absorbed with crude extract, and here 
the protective power of ·tlie sera has been -lost. · The conclusions 
to be dtawn from this series of experiments, which, although 
eomplete in _themselves, have not yet been published, are:-

1. The phenomenon, describ~d by Best and confirmed by Ennor, 
can· be adequately explained on the basis of the formatj.on 

· of antibodies against pituitary· fractions which combat the 
fatty liver ·producing effect of the a:uterior pituitary extract. 
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2. By the · injection of immune serum it is possible to inhibit 
aJ.l transference of fat fro~ the depots to. t~e liver fol19wing · . 
subcutaneous 'injection of a;n.terior pituitary extracts . . It has 
been spo~ that. this effect is .due to a true antigen~antibody 
reaction. 

Publications. 

A. B. CORKILL·, A. H. ENNOR and .J F. NELSON~ 

"Insulin Inactivation by Sulphydryl Compounds," "Aus­
tralian Journal . of Experimental Biology and. Medical 
Science, '' vol. XX, 15, 1942. 

A. B. CoRKUiL and· P. FANTL: 

"Carbohydrate Metabolism,'' "Australian Journal of 
Science, 5, . 8, 1942. 

A. H. ENNOR and E . . S1NGE&: 

'' Se.rolqgical Protec~~Qn Against the Diabetogenic Substance 
of the .Anterior Pituitary Gland,'.' '' J 9ur-nal of En~ocrin­

. ology,'' 3, 118, 1942. 

A.H. ENNOR: 

'' Oxygen. Consumptjo11 and P.etone l3oay Production in the 
Carbon Tetrachloride and Phosr.Jiorus Fatty .Livers,"" Aus­
tralian· Journal of Experimental Biology and . Medical 
Science,'' XX, 73, 1942. 

A.H .. ENNOR: 

'' Iodine Numbers of the Liver .Lipoids in Experimental 
Liver Daniage, 1 ' '' Australian Journal of ExperimentaJ 
Biology and Medical Se~ence, '' XX, 205) 1942. 
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'' The Sterol. Fraction of Australian Marine Mollusca,'~ 
'' Australian Journal of Experimental Biology and Medical 
Science,'' XX, 55, 1942. 
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"F~ctors Controlling Glucose Formation in the Liver, ' ,. 
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Science,)' xx; 121, 1942. . 
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Extract, '' '' Australian Journal · of Experimental Biology 
and Medical Science,'' XX, 187, 1942. 
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Laboratory Test~ on Patients,· with Jaundice. 

In J up.e, i942, the Medical Staff of the American Fourth 
General Hospital appealed to tis for assistance i~ t he investiga­
tion of an outbreak of jaundice amongst their troops. They · 
particularly desired th~t the Hanger cephalin-eholesterol 
:floeculation test should be used to assist in the diagnosis .and 
.control of their cases. Mr. Dorttch, in association with Major 
'"\V. Read, of the Unite.d States Army, has carried out tests in 
the Institute on an extensive · series of cases. In all, · 341 tests 
"'\Vere carried ou.t on 147 cases. The results show· that the . test 
:was strongly . positiv~ in the acute syn1ptomatic stage of · the 
disease. 'l'he intensity of the reaction ·decreased as the clinical 
condition 1mproved,. and the ·test' proved of v~1ue· by ind~cati.ng 
when a man might- safely be returned to duty. 

O~e aspect of . the cephali~-cholesterol flocculation test 
which has caused difficulty both in the ·1n·stitute and also in 
American laboratories is the tendency of some sam:ples of 
.cephalin to give emulsions ·which · are flocculated by the · sera of 
:normal individuals. We · have found ·that "ripeni11g 11 of the 
.cephalin by exposure to light and air for a period of at least six 
weeks overcomes this difficulty. Recent · overseas ·publications . 
,confirm this :finding. 

The opportunity was taken, 'while ·carrying out the tests 
1nentioned1 to study the . results obtained .on the ·sera of .patients 
:suffering from obstructive· ja"Qndice . .. . The very limited number · 
·of tests shows that tb.e reaction · affords· a . valuable means of 
·differel)tiating this type of jaundice from that . ca~s~d by 
'hepatitjs. · 

. . . 
A. pape;r dealing with' various aspe~ts of the -Joint work 

·was read by Major Read at a meeting 9f .the College of Physi­
.cians. Suitabiy revised, this material wili be used :as t~e. basis 
for a publication on tb.e subject in the near future . 

Further co-operation is being extended to other members of 
the Staff of the Fourth General Hospital by.the performa3:1ee of 
Hanger flocculation tests on the sera of their patients. 
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BACTERIOLOGICAL · SECTION. 

Staff: 
Dr. E. Si:ng·er. Miss Mary H .. Petherick. 

Hormones of th~ Anterior .Pituitary Gland. 

This work, which was discussed in th~ last report, has been. 
temporarily al;>andoned because of- Mr. Erinor's transference to . 
the Department of · Munitions. So far the results foµnd show 
that anti.:sera, produced in rabbits by immunization with . the 
partially purified , ,diabetogenjc fraction, . ean protect partially 
depancreatised rats · against the glycosuric action of -an,terior 
pituitary extracts. Further111ore, the glycoswia occurring when 
excessive amqunts of pancreatic tissue are removed can be sup­
pressed by the anti-serum above refe~red to . . 

The different hormonal fractions have, serologically, sharply 
distinct speeifi~ities . . Absorption of the crude anti-serum with 
different, highly purified hormonal fraetions showed that the 
.various· antibodies exhibit different activities in respect: of the 
anti-dia~etogenic action. of such. sera: 

Studies in Diphthei;ia. 

It has been known for some tin1e that the toxin production 
of diphtheria bacilli is inhibited when a medium containing irou 
is used. The explanation hitherto given for this .phenomenon:. 
was that diphtheria bacilli require iron ~or their metabolism, and 
that toxin is produced to take the place 9£. some other com.pound 
if iron is absent. 

Dr. Singer and Miss Petherick have not found any exp_eri-
mental evidence in favour ·of_ this assumption. · 

. . 
It could be show:ri that m~nute amounts of iron have a very 

.marked effect on infection 'with living bacilli, i.e., 1 microgram 
of iron in the form pf ferrous sulphate prevents practically all 
pathological changes following the intradermal injection of 
living diphtheria bacilli in guinea pigs. The necrosis, . which 
usually develops within 24-48 hours, can be prevented, the infil-· 
tration is either absent ,or very much reduced, and the only 
sympto:m observed is usually a slight redness of the .. skin. The 
bacilli, however, are not killed, and can be cultivated from the· 
site of infection without any difficulty. Other iron con1pou11ds: 

_ihave a similar action1 the only difference being the amounts­
required,' i.e., .ferric ammonium citrate 15 mforograms, ferritin: 
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and haemoglobin 5 micrograms, potassium ferricyanide and 
potassium ferrocyanide· approximately 500 micrograms. Finally1 

it has been shown that copper and zinc compounds. have a ~imilar 
action. · · 

The first definite indication of the real nature of this 
phenomenon was gained in experiments ,v.ith diphtheria toxin. 
It could be shown that iron com.pounds not only inhibit the 
pathological changes which occur after infection. . with living 
diphtheria bacilli, but also those following an U1-trader1nal injec~ 
tion of preformed diphtheria tQxin. Of. a nuinber of iron com­
pounds tested 1 only ferrou~ sulphate and cytochrome C. were 
found to be active. .It · is significant that cytochrome ha:S thfa 
activity, since this substance is a very important constit1:1ent of 
the c~lls. It is intimately connected with oxidation ·mechanisms, 
and therefore of primary importance for maintenance of the 
normal cellular metabolism . 

.It was therefore very proba.:ble . that the destruction of 
diphtheria toxin in the· living animal is somehow linked with 
oxidation and reduction mechanisms, and. further expernµ.enis 
were performed with the purpose of testing this hypothesis . 

. Such ~xperiments could not be perf orroed '' in 'vivo'' beeause 
conditions in the living animal cannot be .varied · sufficiently, any 
interfei-ence with the oxidation mechanisms resulting in death 
of the animal. Recourse was had to '' in ·vitro'' experiments, 
which were arranged in the following ,tray. A dilution of 
diphtheria toxin was made in phosphate buffer, and th.e required 
additions made~ After approxim~tely five hours, tl1e remaining 
toxin was titrated by intraderni:al injection on guineapigs. 

By this method ·it was found that iron, copper and zinc 
compounds.have no, or at the best only a very slight1 action on 
diphtheria toxin, but 'that destruction became very marked if 
redox substances were present. The latter, however1 required to 
be activated by small amounts of iron, copper or zinc compounds. 

This detoxication of diphtheria ' toxin is not to any great 
extent dependent· on the reaction of the · mixture. The same 
degree of detoxication could be observed if buffers ranging from 
pH 7.5 to 6.5 were employed. ·Other experiments were per­
formed with inactivate¢! rabbit serum of pH 7.8 to 8.0, and the 
same detoxication occurred. Ascorbic acid1 adrenalin and 
gluta.thione were found effective in concentrations whieh can 
be regardeq as physiological. 

· This type of experiment gives, of course, no information on 
the mechanism of destn1etion of djphtheria toxin in the living 
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) animal, and a special study will have to be made . to solv~ this 
problem. Neverth.eless, the .princ1ple will) in all probability·, be 
t.he same, . only. the type of metal compounds and t!1e red ox 
substances concerned vary~ng. 

The importance of these studies can be stated as fr;lluws :­

Detoxication 0£ diphtheria toxin in the living animni is 
h1timately connected with the · oxidation-reduction meeha11ism 
of the cell.· Cytochrome, · and possibly o_ther physiologic~lly 
active iron compounds, play an in1portant part. Whether copper 
and zinc· ~alts. are ·active under conditions P.revailing in the 
living animal will have . to be further investigated, but as it is 
known that cer:tain copper and zinc proteins have very strong 
and important biological activities, it is· very likely that these 
enzymes are in some way concerned. 

Will .it be possible to synth.esize · a chemotherapeutii:! sub­
stance ."~ith antitoxic activity? P:r;_edictions of . such a nature 
11ave to be made with the utmost caution, · but certain fac~s 
justify a rather . optiniistie .outlook. In direct contrast .to t~e 
chemotherapy of·· proto.z;oal o.r bacterial infections> the c9m­
pounds which could be used in attempts at antitoxic chemo­
tb.er a py ,vo11ld ~ot need · to be ' { poisonous " substances in the 
ordinary sense of the. word. They would not have to attack a 
specific grou:ping in . the causative .agent of the disease, as, for 
instance) arsenic attacks the. sulphydryl groups in the proto­
plasm of the trypanosome or sulphap.ilamide inhibits the utiliza­
tion of para-amino-benzoic acid by bacteria. On the contrary, 
such a compound would increase. . the . activity · of a normally 
occurring detoxication mechanism 9£ th~ 'liv.ing body. 

Fu1:ther, the metals . which were found to be active, · i.e., 
iron, copper and zinc, are not such seyere poiso11s as other metals 
used for chemotherapentic purposes (arsenic, antimony, bis~uth, 
gold, n1ercury). 

The principle of deto~ication of bacterial toxins as outlined 
for the. diphtheria toxin will probably be applicable for all, or 
at least most, of the bacterial toxins. Preliminary "in vitro" 
experiments perforn:ied by Dr. ,Singer and lyriss Petherick have 
shown ·that staphylococcal toxin, which shows not the slightest 
similarity to diphtheria toxin, can be detoxified in the same . . 
way. 

B!ooq Tr2nsfusion Studies. 

'+'he production of immune serum suitable 'for determination 
of the Rh factor in human· blood was undertaken . with one 
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particular case of transfusion accident in mind. As _well known, 
the proq.uction of suitable serum is very diffic:ult, and depends to 
a large extent on the animal 'used for . immunization, only one 
out of . ten on an average giving a serum ·suiUtble for clinical 
application. A further complication has been· that the Institute 
had no Rhes1:1s monkeys available, a.nd it wa·s ·only through the 
kind collaboration of Mr. Kendall, Director of. t,he Zoological 

. Gardens, who .permitted the bleedi~g of son1e' monkeys, that 
the.production of the ·serum could be undertaken.at alf 

Notwithstanding these difficulties, a scrum was produced, 
and .has been applied to the . study of S'everal cases. 

An interesting· case of transfusion a<':cident which occurred 
in the private practice· of Dr. J ohri McLean has been studied 
and reported :in the "Medieal Journal of Australia." As far as 
could be ascertained, this is the first case of transfusion accident 
due to isoimmunization · of the patient against blood' faetor· N by· 
a previous tra1~sfusion. 

Vibrio Septique T ~xin. 
. . 

Dr. Singer .was asked by Dr. -Morgan, Director of the Com­
monwealth Serum ·Laboratories; · to . collaborate in · the qnestion 
of .the . production of ·a ·potent vibrio septique toxin. Experi­
,ments with different media and · .under different ·conditions of 
growth were performed, and a report submitted to the Comn10n- · 
wealth Serum Laboratories. · 

Publications. 

MARY H. PETHERICK: 

'' Studies on Natural Resistance. 1. The Relative Resist.ance 
of Guineapigs and Mice ·to Diphtheria Toxin,." "Austra­
lian Journal of E::x:per~mental Biology and Medical Science,'' 
XX, 2631 1942. 

MARY H. PETHERICK and E. SINGE& : . . 
"The Influence of Metals on Diphtheria Intoxication/' now 
being prepared for publication. 
"The· Biological Detoxication of Bacterial Toxins, " in the 
press. 
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E. SINGER! 

ustudies on . the· Valu~ of X-ray Therapy in Experimental 
Gas Gangrene Infection,,., '' Medical Journal of Australia,''. 
4th July, 1942, pag~· 1. · 

'' Serological ~rotection .Against. Arsenic Qom pound$, '' 
'' Australian Journal .of ~xperimental Biology .and Medical 
Science,'' XX, 209, 1942. · 
"Ieoimmunization Against Blood Factor · N," ((M€dieal 
l ournal of Australia.'' in the press. 

ROUTINE CHE!v1ISTRY DEP AH,TMENT. 

Staff: 
Miss J . P. Marks. Miss R. Wysokfer. 

The department has .been correlating the . results of f!ac­
tional test meals with the history, X-ray and follow up .·of the 
patients. While oft~n helpjng to eonp.rnl the diagnosis; in many 
cases test meals have been of no. assistance. In all · 120 ca~s 
have b~en examined. 

11est me'als are usually typical in cases of advanced carci-
. noma, although in the earlier cases; the result of the test meals 

are often not helpful in . arriv_ing at a 'diagnosis. The same 
app1ie~ in cases of ulceratfon, but here the test meal seems to 
alter with the amount. of healiil.g present. 

Some cases showed hyperchlorhydria, with no X-ray or 
other proven · evidence of ulceration or other abnormality, and 
the sam~ is true of some cases of achlorhydrias. The usefulness 
of histamine as a· stimulant to free HCI has been proved, some 

· patients showing achlorhydr.ia after a gruel meal, but free HCl 
after an injection of histamine. . . 

. . 
Prothr9mbin estimations have been carried out on patients 

in whom an insufficiency of this blood constituent was suspected. 
Where a decreased blood p:rothro1nbin content was found, usually 
in cases of obstructive jaundice, Vitamin K was administered 
in oily solution by inunction. This usually occasioned a dramatic 
rise of the prothrombin content of t.he blood. In patients with · 
severe parenchymatous liver dam·age· no rise was observed. 

el'3 

The estimation of sulphapyridine in both blood and C.S.F. 
has been carried out on.nuµierous eases in order to help regulate 
the dosage of the drug. 

I 

The volume of work in the routh;1e department remains very 
steady, in spite of continued efforts to curtail various· tests. 
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Glassware and chemicals are still difficult to obtain, and various 
adjustments have had to be made. 

During the year ended 30th December, 19·42, the following 
tests have been carried out for the Hospital:-

Blood Urea Estimations . . . . . . . . . . . . . . 
; U ri11ary Protein Estimations . . . . 

Urea Concentration Estimations . . . . .. . . . . . 
Urea Clearance Tests . . . . . . . . . . . . . . . . 
Blood Sugar Estimations . . . . . . . . . . . . . . . . . . 
Blood · Sugar Curves . . . . . . . . 
Blood Sugar Curves for .R.A.A.:B,. 
Benedict Tests . . . . . . . . . . . . . . 
l3enedfot Tests for R.A.A.'F . . . . . . . 
Acetone Tests . . . . . . . . . . . . . . 
Acetone Tests .for R.A.A.F . . . . . . . 
Cerebro-spinal Fluid Examinations . 

... .. . .. 

.. . .. 

Lange Colloidal Gold Curves . . .: . . . . . . . . . 
Basal Metabolic Ra.te Estimations . . . . . . . . . . 
Basal Metabolic Rate Estimations for R.A.A.F ... 
Fouchet Tests . . .. . . . . . . . . . : . . . . . . . . . 
Van den Bergh Tests . . . . . . . . . . . . . . . . . . 
Benzidine Tests . . . . . . . . . . . . . . . . . . 
·Pyramidon Tests . . . . . . . . . . . . . . . . . . . . 
Diastase Tests . . . . . . . . . . . . . . . . . . . . . . 
Blood Calcium Estimations . . . . . . . . . . . . . . 
F ractional 'rest Meals . . . ... . . 
Blood Chloride Estimations ~ . 
Bile in Urine Tests 

· Miscellaneous . . . . 

. 
E.i ectrocard1ogJ'a phs 

1,he financiaJ statement for the year is appended. 

2S 

A. B. CORKILL, 
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THE THOMAS BAKER, ALICE BAKER AND ELEANOR SHAW MEDICAL RESEARCH INSTITUTE. 

Statement of Receipts and Payments born .1st January to ·31st Dec~·mber, ·1942: 

RECEIPTS · PAYMENTS. 
To Thomas .Baker (Ko~ak), Alice Baker By Balance at 31st Deceniber, 1941 .. £1,455 5 9 

and Eleanor Shaw Benefactions . . .. £6,484. 9 2 " Medical Salaries . . . . . . £2,666 8 11 
,, Grant, Department -0-f .Health .. . . .. 794 10 6 ,, Othe1· Salaries and Wages 4,195 2 6 
" Donation, Felton Bequests Committee . 100 0 0 6,861. 6 5 
, , Interest- ,, Prugs, etc. . . . . . . . . 238 15 9 

Australian Consoli4ate4 ,, Instruments and Glass-
Loan .. £637 10 0 wal'e . . 201 6 11 I t • I .. .. . . . . . . 

G1·ain Elevators Board 93 15 0 ,, Special · Maintenance 568 17 11 
- 731 5 0 ,, Fuel ·and Lighting . . 99 16 11 

II Proceeds of Sal~ of- ,, Insurance . . . . . . . . . . 36 2 1 
Apparatus . . .. 4 3 6 ,, Repairs .. . . . . . . 67 3 4 
M·onographs . 9 5 5 ,, Library ! • • • • . • • • • 132 6 10 .. 
Vaccine . ... 1 11 6 ,, Printing, Stationery and 
Sundries ..... 82 15 6 ·P.9stage .. . . . . ·59 16 4 

97 15 11 ,, TravelUng .. . . . . . . . . . 15 3 6 
,, Medical Fees . . . . ' . 238 13 .7 ,, Monograph . . . . 6 1 7 
,, Refund of Pay Roll Tax . 12 14 0 ,, Sund1·ies · .. . . . . . . 146 6 8 

2 I 

1,561 16 10 
£8,459 8 

., Balance .. ........ . .. .. . . 1,419 0 10 
-
£9,878 9 o I .£9,878 9· 0 ·----

In vestment-
Grain Elevators Boa.rd Inscribed 

Stock .... .. . . . . . . . . . . . . £2,500 0 O I By Balance at 31st December, 1942 . . . . .£1.419 0 10 

We have audited the above Statement and certify it to be con·ect. 

(Signed) 

Melbourn~, 17 /6 / 43. 

FLACK & FLACK, 
Chartered Accountants {Aust.); 

Hon. Audit9rs. 
·.)t/i~ .. 
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