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ADDENDU~I.

As this pa per was nearing completion tw o fur ther
contributions appeared dealing with the subject of
clea rance tes ts. Hinden ( La ncet, 1934, 2, 553 ) gives
a very exhaustive summary o f ea rlier paper s and
reports favourably on the urea clearance test a fte r a
brie f trial at St. Georges H ospital.

Cope ( L ancet> 1934 , 2, 799 ) brings forward
ev idence that xyl ose, sucrose ( by inj ection ) and
glu cose (af ter inj ection of phloridzin ) also behave
similarly to ur ea and creat inin e, and enable clearances
to be calcula ted. H e con siders the cor res pondence
between the results obta ined with the se diverse
substances stro ng evidence that a real estimate of at
any rat e one of th e partial functions of the kidney is
being made.

In connection with the necessity for placing a load
on the kidney when determining the clearance, Cope
points out that, while goo d agreement is found
between the value s of the maximum ur ea clearan ce,
when diuresis is forced bv administration of ur ea and
water , and the creatinine clearance ( in which
cr eatinine is always giv en ) , s uch is not the case when
the ur ea is omitted fr om the former test. He quotes
H ok Lan Ong Cl Vergelykende Ondersoek over
verschillend e ~ierfunctieproeven , " Amsterda m, 1932 )
as being, on th e con tra ry , una ble to find any
parallelism. In the comparison of simulta neous ur ea
and creatinine clearances by H ayrnan , Halsted and
Seyler ( re f. f> above ) , cr eatinine but not urea was
administered, and in some of their pa tients no
diuresis above tw o ml. per minute occurred, T hev
concluded fr om th eir resul ts that there is a' reasonable
degree of correspondence.

In this conn ection it seems to us tha t the onus lies
on those who ad vocate the need for load ing to explain
why in very many instance s ( Fo wweather found 75
pe r cent.) kidneys give a high clearance va lue even
when not working und er a load .

J\. mut for the Qtarl!! iHagnosis of ' rtgnanc!!
on the ~ol1th ~fri,an <tlatneb « oab
(Xenopus :hJQ!vis J.

By H. A. SHAPI RO A KD H . ZWARE NSTEI K >

Departm ent of Physiology, U niuersity of Cape T OWII .

I K TR oDU CfION.

The Zoud ek-Ascheim test on rats or mice, or its
modificati on by Friedman using the rabbit, is based on
the occurrence in th e ur ine of pregn ancy of an anterior
pituit ary- like gonad-stimlllating hormone.

H ogben ' has sho wn tha t inj ecti on of extracts of
the anteri or lobe of ox pituitary int o the female South
African clawed toad (Xcnop us [(C1J"is ) produces extru
sion of ova through the cloaca within 18 hours.

These considerationsIed us to investi gat e the possi
bilities o f X CI/ OPUS la-ois ( the P latanna) as a test
animal fo r the early diagnosis of pregnancy.

Xe nopus is a suitable test animal, as it does not
ovulate spontaneously under laboratory conditions. In
approximately 1,000 toad s fre sh from the vlei examined
dur ing the breeding season no ova were detected in the
oviducts, although seasonal variations in the size of the
ovaries were well marked (Shapiro and Shapiro") .
T hese seasonal variati ons do not interfere with the us e
of the ani mal for test purposes throughout the year.

This paper is an extension of a preliminary inves
tigation communicated to the Royal Society of South
Af r ica by the pr esent authors" in O ctober, 1933. Sub
sequently Bellerby" also descr ibed a test for pregnancy
on X enopus larois. His results will be discussed in
the sequel. A short account of the test as developed
by the present writer s' has also been communicated to
Na ture.

T ECH NIQ U E OF THE TEST.

Ca) Collectio n of Urine.

Abo ut 5 to 6 ounces of early morning ur ine are
collected in a glas s bott le which ha s previously been
clean ed thoroughl y by washing with ordinary tap-water
seve ra l times. It is important to st ress that the collect
ing vessel must be clean . The ea rly morning urine
repr esents a sample concentrated overnight, and no
Huids Cwater, .tea, coffee, etc.) should be taken by the
woman a fter supper the night before. No preserva
t ives should be added to the urine. If it is incon
venient to perform the test immediately, the urine can
with safety be sto red in an ice-chest for two to three
days .

\ Ve have freq uently observed that ecbolics, and
soporifics such as luminal , when ingested by the patient,
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are excreted in. the urine. and thus exert a toxic effect
on the test animal . Drugs should ther ef ore rigidl y
be excluded for two to three dav s before the . i..
collected. • urine Is

( b ) Prr/,aratioll of U rin c E x trac t f or IlIjrctioll .

The urine . is detoxicat ed, precipitated and concen
trated according to th e method of Zondek."

The,.urine,} n~t acid : i~ acidifi~d \~'ith ~ few dr ops
of glacial ~cedc acid until Its reaction IS acid to litmus.
and th en filtered . 130 c.c. of the filt rate is transf erred
to a 500 c.c, separating funnel , and about 350 c.c, of
et?er are added, The mixture is then shaken for five
~11Inutes , the gla ss stopper bein g removed at fr equ ent
intervals at the beginning.

FIG. 1.

A. Toad showing oviduets (I ) , ovu ries (2). ill si t u,
B. Toad with ova r ies r em oved to sho w oviducts ( 1) mur e

completely.

After sha king . th e mixture is all ow ed to settle. and
120 c.c, of the urine is run off. .

This is transferred to a second separating funnel,
and three times the volu me of rectifi ed spiritsis added.
The mixture is again thoroughly shaken for five
minutes and then allow ed to stand for half an hour.
A flocculent precipitate sett les dawn. The precipitate
with so me of th e supe rnatant fluid is collected in a
centri fuge tu be and centr ifuge d for tw o to three
minutes. If th e pr ecipitate ha s not se tt led comp lete ly.
the wh ole mix tu re mu st be ceutri fuged. The super
natant liquid in the centr ifuge tu be is discarded, and
the flocculent re sidue is next stirred th oroughly with

a glass rod. after adding IS to 2 0 c.c. ether. It is then
cent ri fuged for abo ut one minute and the supe rn ata nt
ether discarded.

The pr ecipit at e is br oke n up with a glass rod Cl IH!

car efully d ried in a current o f air. It mu st not be
heated. as th e hormone is not th ermosta ble. \ Vhcn no
ether can be detected In' sme ll, 12 C.C. of distilled water
are added to the dry precipitate in th e cent ri fugc tube
and thoroughlv stir red for about three minutes with
a glass ~od . The mixture is cen tri fuged for five to
~e \'en mmutes, and th e supe rnatan t liquid is decanted
int o a small glass dish and used for in jecti on.

( c ) In je cti on int o Female Toads.

The female toad can eas ilv be distincuished from
t ~1,e male ex ternal!y by the pr esence of a~al labia (s ee
hg, I ) . Females are generally also lar ger th an males ,

. T he anim als should . if possible, be. Ireshlv collected
t rom the vlci, or i f kept in the laborat orv. their
labora tor y age shou ld not exceed three to four weeks.
:\" e have observed !iJat if the toads hav e been kep t
III the laboratory tor longer than four weeks they
ap pear to undergo a desensiti zati on to the hormone
\\·hel.1 consequent ly incorrect negatives mav b~
obtained, •

1:5 c.c. of, the aq ueo us ex tract is inj ected intra
peritoneally 1I1tO each of seven femal e toad s. The
needle shou ld firs t be passe d for a short di stance under
the sk i l~ . and then through the mu scular abd ominal
wall obliquely downwards. Care mu st be taken not to
punctur e the abd ominal vein which lies in the mid-line.
Each inj ected toad is tr an sferred to a can ning jar
partially filled with ta p-water and covered with a per
forated top .

( d) R eading of tile Test ,

The animals are examined 16 to 18 hours after
injec~ion . This is at a room tem perature of 18° C.
At higher temperatures the reaction is speeded up con
siderab ly. and in a warm l.ah at 27° C. the presen t
authors have been abl e to induce ov ulation as soon
as five to six hours a fter inj ection.

Positive R eaction--«This is ind icat ed either by-( I)
ex trusion of macr oscopically visible ova th rou gh the
cIoaca-the eggs will be seen lyin g fr ee in th e wat er;
or (2) by the presence o f eggs in th e oviducts, In
thi s latter case the animal is pithe rl and its abdom inal
contents expose d. A bilate ral prrnmcdian incision
about 1 inch long is made with a sharp scissors. The
oviducts ( whose pos it ion an d appe a ra nce a re indi cat ed
in Fi g. I ) a re thus brought int o view , and mu st be
carefully examined in a goo d ligh t fo r th e presence
of eggs in the t ranslucent tube s. E ach oviduc t is
exa mined th rough ou t its ent ire length fr om near the
root of the lun gs to the par s uteri near th e cloaca.
Occasiona l!v iutra-O\'iducal deb ris may bz con fu sed
with ova. 'Unless the ova in th e tu be are unequivocally
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No te.-A ueqatiue tes t IS always repeated ..oitli a
neu: sample of urine 0 11 a. f urthe r batch of seuen
animals bef ore the neqatiuc diaqn osis is made.

The present au thors have noticed that in spite of
treating the uri ne with ether, urines from non-p reg
nant women much mor e often kill the test animals
than mines from pregnant women. If the toxic act ion
of ecbolics and other drugs can be excluded, a tox ic
urin e per se strongly sugg ests a negative reaction.
Thi s rule is by no mean s invariable.

recognizable as such, the tube is divided below the
suspected ovum. which is then carefully exp ressed and
compared with th e ova in the intact ova rv. The test
is only to be rega rded as positiv e if recently released,
fr esh-looking ova are found in the duct s.

With regard to ( I ) above. ovulation in any one of
the test animals is a positive reaction. Consequently
post -mort em examination of th e remaining animals is
unn ecessary . In the case of (2) above. the pre sence
of one egg in one oviduct in one animal is a posit ive
reaction. Usually several eggs are found in one or
both oviducts ( Fig 2. B ). Sometimes the reaction has
gone furthe r . In such cases. alth oug h the oviduct s

examined in the usual way.
or 0 f ova in the ovid ucts is
2 . :\ ) .

The ab sence of ovulation
a negative reacti on (F ig.

D I SCUSSION .

FIG. 2.

A. XC!JII / irc rcn ct ion , Toad injected with non -pr egn an cy
extru et. N » ova in oviducts.

B. Posit i ve r caetiulI . 'l'oa d injected with 1'. U. cxt ract.
Se verul egg~ in du ct s 0 11 both s ides

C. Posit i,'c rcocl ion , La ter stage. Eggs fill ing ' pars uter i
of ovid uc ts ( hlack arrow ). On e egg ca n be seen bein g
ext rll d,'<! from th e nnus (wh ite arrow ) .

pr oper ar e d ear, the par s ute ri ( i .e., th e lower dilated
end ) is stuffcd full with ova ( F ig. 2 , C) . This is the
stage which precedes actual extrusion of the ova. In
m ost cases o f posit ive reacti ons the anal labia are seen
to be markedly congested .

Ncqati:» R cactiol1.- N o extrusion o f ova into the
water occurs . The animals are pithed and the ovidu cts

RES ULTS.

In a series o f 132 cases investigat ed by thi s method
to date 6-l corre ct positive an(I 68 _correct negat ive
finding s have been recorded .

The test has been found to be of great use in the
diagn osis of long-standing amenorrheeas not due tu
pregnancy. ectopics and very early pregnancy. The
earliest pregnancy detected by this met hod was a case
invest igated five day s after the first missed menst rual
period .

'I
Vve have repeatedly observed that it is impossible

to obtain a positive reaction by in jecting untreated
pregnancy urine into female toads. W e are therefore
unable to confirm Bellerby's" subsequent statement that
he obtained positive reactions by injecting I C.C . of
untreated urine int o the test animal s. Hi s further
statement that extrusion of ova in at least 50 per cent:
of ten animals injected is necessary for a posit ive
reaction leads to many and serious errors in diagnosis.
A further serious source of er ror is Bellerbv's omis
sion to examine the oviducts of an imals wliich have
not extruded ova through their cloaca. It is necessary
to emphasize that ovulation in allY one of the test
animals, whether through the cIoaca or into the
oviducts, is a positive reaction.

The advantages of the test are as follows :-

I. The test animal is cheap, easily availa ble in South
A fr ica, and inexpensive to maintain.

2 . It is not necessary in the ma j ority 0 i cases to
kill the test animal as it is with ra ts. mice and
rabbits.

3. T here are no special pr ecaut ion s with regard to
age, weight , isolation (as with mice or rabbits).

4. The ex tremely short time taken for the test .

:J . The simplicity of the end reacti on.

6. Small volumes of aqueous ext ract arc injected
into the test animal in a sing le dose, repeated
and divided doses being unnecessary .
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Goldberger et al.' have clearly stated the limitations
of all pregnancy tests. They say: " Fo r the clinician
it is important. to remember that a positive test mean s
merely that the patient is excreting an teri or pituitary
like hormone which is formed in response to the pre
sence of viable chorion, that the positi ve test does not
indicate whether the foetus is ali ve or dead. that the
test will remain positive in missed and in incoinple te
abortions as long as viable cho rion is attached to th e
uterine wall, and that a negative test does not exclude
an ectopic pregnancy. " \ Vith reference to th e last
point (concerning ect opics ) , they find that fal se nega
tives in ectopic pregnancy are correlated with either
degenerated or necrotic villi.

Mazer and Goldstein," in a lucid discus sion of th e
differential diagnosis of pregnancy with animal test s.
have summarized their conclusion s as follow s :_
Incorrect positive reactions may be obtained in the
cases of women at or near . the menopause. H yper
thyroidism is occasionally associated with a p ositive
reaction. Also primary ovarian failure, ovarian cysts,
hydatidiform mole and chorion epithelioma give posi
tive reactions.

SUMMARY.

The advantages of a new, simple and rapi d test for
early pregnancy, using the South A frican clawed toad ,
X enopus l{[""vis (Platenna ) , are des cribed. .

In a series of 132 cases investigated to date, an
accuracy of 100 per cent. has been re corded.

\Ve are indebted to the Research Grant Board ( Car
negie Fund) for defraying the expenses of thi s inv es
tigation. We thank 1'1r. D. G. Duncan for technical
assistance, and Mr. B. McManus for th e photograph s.

We wish to thank those medical practitioners who
so kindly supplied ' us with urine samples for invcsti.
gation.

In collaboration with Dr. A. 1. Goldberg, the tes t
is being applied to the investigation of cases of endo 
crine anomalies.
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atbt ltiss "l3ilptr llloob-ctll attsttr."

By Al> RIM.: US PI,IPER, 1'1. D..
Pathologist to tir e Pretoria H ospital ,

In my work on di ffraction I ha ve been assisted bv
a grant' from the Research Gra nt Board of the U nion
of South .\ fri ca.

P r.TRPoSE.

T his apparatu s has been built quite recen tly by the
firm of Carl Zeiss, Jena, .-\ s its name (" blood-cell
tester" ) impl ies. its purpose is the investigati on of
cert ain qu alit ies o f red-bl ood cells . both human and
ani mal. These qualit ies are : the mean diam eter , th e
variation in diameter ( in other words. the anisocy
tosis ). which is a fea ture of e\'e ry blood. and the
presence of poikilocytosis ( var iat ion in sha pe ) .

The apparat us is int ended for:

( I) Diagn osis and diffe rential diagnosis o f
anremias,

( 2) F ollowing th e course of anremias, especially
judging the efficacy of treatment.

HISTORY.

The ap paratus applies th e technique of diffraction
mea su rement of red-blood cells, as described by me
in 1<)2<).1

The principl e o f diffraction-measurement is that a
beam of light, sent th rough a grating. is diffrac ted, and
produces a pattern of light. F rom thi s pattern con
clusion s can be drawn as to the d imensions of the
elements cons tituting the g ra ting.

In 191R I found that cultur es o f bacteria provide
suitable gratings.2 In 19 /<) I employed films of red
blood cells as gra tings. and calculated their mean
diameter from the pattern produced, which cons ists of
a ser ies o f concent ric 'colour ed circles." In 1<)24 I
applied th is measuring meth od to th e d iagnosis 0 f
pern icious anremia. ! In 1<)2<) r impr oved the method
by insti tu ting a direct compa rison of normal blood
wi th the blood under investiga tion , and by rea lizing
that more could be learnt from the diffracti on circles
than jus t the mean red-cell diameter. '

During these years various appliances for diffrac
tion-m easurement of red cells were ma rketed by
di fferen t firms. T he impro vem ents o f 1<)29 are not
emb odied in anv of them . I fear thi s has hind ered
th e more general adoption of th e meth od .

Now the co-operation of P rofessor S iedentopf, of
the scientific sta ff o f the firm of Zeiss, apart from
fullv confirming the .so und op tical foundati on of th e
method, ha s resulte d in the const ru ction of a simple
and efficient apparatu s, which places the full
ad vantages of the d iffraction method at th e disposal
of ever ybody, who can get a properly-made thin blood
smear.
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