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VA DIE REDAKSIE

DIE JO GSTE TOETSE V1R LEWERF KSIE

EDITORIAL

EWER TESTS OF HEPATIC FUNCTIO

Hoowel die biochemie e tootse wat tan gebruik word om
lewerfunk ie te toots, ondersteun waar nodig deur naald
biop ie, dit gewoonlik moontlik maak om die oorsaak van
geel ug of lewervergroting vas te stel, kom ons nogtan
dikwels diagnostiese struikelblokke tee by die onder kei
tussen obstruk ies buite en binne die lewer. Verskeie nuwe
toetse is in die afgelope tyd gebruik hopende dat hulle by
sulke probleemgevalle nuttig sal wee .

Die berekening van die glutamienoksaalasynsuur-tran a
minase in die serum het vandag 'n vasge telde waarde by
die diagnose van lewersiekte owel as van hartspierver
stopping. 1 Dit styg geweldig na ern tige Iewerbesering, maar
by eenvoudige obstruk iegeelsug i dit net effens hoer as
die normale; by sirro e varieer dit geweldig. Die korrelasie
tu en hierdie toets en ander ,Iewerfunksie-toetse' i maar
wak; 'n verhoogde transaminase-gehalte dui blykbaar op

vernietiging van Iewer eUe.
Die reaksie op ACfH i nog'n nuttige toets: by pa iente

met obstruk ie-geel ug veroorsaak deur virus-Ieweront
steking (,galbuis-Iewerontsteking') daal die bilirubien en
alkaliese fo fata e in die erum;2 geen soortgelyke reaksie is
dusver gerapporteer by gevalle van verstopping van die
galwee binne die lewer weens ander oorsake, soos bv. chlor
promazine nie. 1ndien die serum-bilirubien daal wanneer
steroiede toogedien word aan 'n pasient met 'n verstopping
buite die lewer, styg dit weer as die hormoontoediening
gestaak word. 3

Volgens Rachmilewitz et al.4 stort die beskadigde lewer
selle opgegaarde vitamien Bn in die bloedsomloop uit;
na bewering word hoe gehaltes B 12 in die serum teegekom
by akute virusontsteking van die lewer, maar nie by buite
lewerse galwegverstopping met gepaardgaande geelsug nie.

Die kleurstof Rose Bengal verbind met die serumpro
teine na binneaar e in puiting en word dan deur die lewer
uit hierdie proteine geek traheer. Dit kan met 1311 gemerk
word; dit word gemeen dat die snelheid waarteen die radio
aktiewe verbinding deur die lewer opgeneem word (aan
getoon deur eksterne kontrole) 'n nuttige toets is van lewer
funksie. 5 Hierdie toots is na bewering ook nuttig om buite
van binnelewer e verstopping te onderskei.6

og 'n nuwe toots is die berekening van die konsentra ie
van sekere galsuurfraksies in die erum.7 ormaalweg is
die peil van trihidroksie en dihidroksie galsure jn die serum
1·4 en 0·4 mg. per lOO ml. respektiewelik. By emstige
lewerbeskadiging swaai die verhouding om; as dit so aan
hou is 'n swak prognose te verwagte. By ver topping buite
sowel as binne die lewer styg die konsentrasie van beide
frak ie en bly die verhouding konstant. Hoowel hierdie
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While the currently-used biochemical tests of liver function,
reinforced where indicated by needle biopsy, usually enable
the cause of jaundice or hepatomegaly to be discovered,
diagnostic difficulties often exist in the differentiation- of
extrahepatic and intrahepatic obstruction. Several tests
have recently been introduced in the hope that they will prove
useful in these problem cases.

Estimation of tbe serum glutamic oxalacetic transaminase
is now of established value in the diagnosis of liver disease
a well as of myocardial infarction. 1 It is greatly elevated
after acute liver injury but only slightly so in pure obstructive
jaundice; in cirrhosis the levels vary widely. Correlation with
other 'liver function tests' is poor; an elevated transaminase
value appear to indicate liver-cell destruction.

Another u eful te: t is the response to ACTH: in patients
with obstructive jaundice due to viral hepatitis ('cholangiolitic
hepatitis') the serum levels of bilirubin and alkaline
phosphatase fall;2 a similar response has not yet been reported
in cases of intrahepatic cholestasis due to other causes,.e.g.
chlorpromazine. Should the serum bilirubin fall when
steroids are given to a patient with extrahepatic obstruction
it rises again once the hormones are stopped. 3

According to Rachmilewitz et al., damaged liver cells
release stored vitamin Bl2 into the circulation; high serum
BI2 values are said to be found in acute viral hepatitis, but not
in extrahepatic biliary obstruction with jaundice.

The dye Rose Bengal becomes bound to the serum proteins
after intravenous injection and is then extracted from them
by the liver. It can be labelled with 1311; the rapidity with
which the radio-active compound is taken up by the liver (as
shown by external monitoring) is thought to be a useful test
of liver function. 5 This test is also said to be helpful in
di tinguishing extrahepatic from intrahepatic obstruction.6

Another new test is the estimation of the concentration of
certain bile-acid fractions in the serum! ormally the serum
levels of tribydroxy and dibydroxy bile acids are 1·4 and
0-4 mg. per 100 ml. respectively. With severe liver injury
the ratio becomes reversed; should this persist, the prognosis
is likely to be poor. In both extrahepatic and intrahepatic
obstruction the concentration of both fractions is increased
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toots dus blykbaar nuttig is om die erns van die lewerbe
kadiging en die hoop op herstel te bereken, help dit nie

baie om die plek waar die galwegverstopping plaasvind, te
bepaal rue.

Sommige van hierdie tootse is ook nuttig by gevaUe waar
uitsaaiingsgewasse van die lewer vermoed word. Dit is
reeds al 'n hele rukkie bekend dat sekondere neerslae in
die lewer dit moontlik maak vir ensieme soos alkalasie
fosfatase om in die bloodsomIoop te kom. a bewering
is 'n styging in die serum-transaminase 'n sensitiewe maat
staf van die teenwoordigheid van neoplastiese neerslae in
die lewer;' maar hoe transaminasegehaltes kom by verskeie
siektes voor. Dit is ook bewys dat die vitamien B12 in
die serum styg wanneer daar uitsaaiingsgewasse in die
lewer is (dit kom rue voor by kwaadaardigheid sander
sekondere Illwergewasse rue).8

Dit Iyk dus of hierdie tootse van' praktiese waarde kan
wees, en huIIe vestig bowendien die aandag op aspekte
van lewerfunksie wat nog Die good verstaan word Die. Dit
is heel moontlik dat hul gebruik by mooilike gevalle van
lewerkwale baie lonend kan wees.
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and the ratio is unchanged. Thus, while this test appears to
be-of val~ in assessing the severity o(liver damage andthe
likelihood of-recovery, it is less useful in indicating the
ite of biliary obstruction.
In addition, some of these tests are helpful in ca e where

ii'ieiiiStafic tumours oftlieliver are uspeCted. It has forson;e
time been known~that secondary depo its in the liver may
enable enzymes, e.g. a1.IGiline-piiO phatase, to enter the
circula~Elevationo(the serum tranarnioa e is aid'"tObe
a sensitive index of the presence of neoplastic depo its in the
liver;l but high trilD ~inase values are found in a variety of
disorders. It.Iiasaiso.....1:,rensiiOw~thatthe serumv~Bf2
I~I is raised when there are metastases in the liver (this is
not found in malignancy without liver secondaries).8

ot only do these tests seem likely to be of practical use,
but they also focus attention on ill-understood aspects of liver
function. Their application to difficult cases of hepatic
disease may well be rewarding.
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DIPHTHERIA PROPHYLACTICS*
THEIR PREPARATION AND ASSAY IN THE~LABORATORY

J. H. MASO

South African Institute for Medical Research, Johannesburg

The real fight against diphtheria began in 1884 when Loeffier1

isolated Corynebacterium diphtheriae in artificial culture.
This made possible the preparation of toxin by Roux and
Yersin2 in 1888, and of antitoxin in small animals by von
Behring and Kitasat03 in 1890 and in horses by Roux and
Martin4 in 1894. Ehrlich5 in 1897 introduced methods of
standardizing toxin and antitoxin by in vitro methods (LT
and Lo), coined the name 'toxoid' and studied this non
toxic derivative of toxin in detail. Ramons in 1922 howed
that toxin and antitoxin may be titrated accurately and
quickly by an in vitro f1occulation test (Lf). Schick'introduced
the test named after him in 1913.

In 1913, Von BehringS used toxin-antitoxin mixtures
(TAM) for the immunization of man and in 1914 Park and
Zingher9 in ew York City carried out an extensive immuni
zation programme with this prophylactic.

Glenny and Slidmersenlo and Glenny and Hopkinsll

(1923) in Britain and Ramonl2 (1923) in France prepared
formol-toxoid (FT) and in 1926 Glenny aI)d his coUeagues13

introduced the first 'particulate' prophylactic, alum-preci
pitated toxoid (APT). HoltU in 1946 prepared another
particulate antigen, PTAP-purified toxoid adsorbed on

* Presented at the South African Medical Congress, Durban,
September 1957.

aluminium phosphate (AlP04) although, before this time,
less thor:mgWy purified FT ad orbed on aluminium hydro
xide had been used, particularly in Denmark.
• Hartley15 (1925) introduced toxin-antitoxin f10ccules and
Glenny and POpe16 (1927) prepared toxoid-antitoxin floccules
(TAP). In 1951 .Mason17 introduced ADF-TAF dissolved
in alkali and adsorbed on AlP04•

The first antitoxins in general use were the 'nltural' sera
of hyperirnmunized horses. Later, some degree of purifi
cation and concentration was obtained by salting out the
antitoxin-containing globulins with ammoruum or odium
ulphate, and in recent years a marked purification and

concentration has been achieved by 'refining' the antitoxic
erum with pepsin (Parfentjev,tB 1936; POpe,lU 193 -1939;

Hansen,2° 1941).

A bibliography of all the articles leading up to modern
methods of preparing prophylactics would, alone, run to
many pages. Those given have an important bearing on the
di cussion of method that follow.

PREPARATIO OF TOXIN

Strain of C. diphtheriae. There can be few production
laboratories that do not u e the classical Park~Williams




