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A Liver Function Test for Small Laboratory Animals. 

ALBERT 0. SEELEI< A K I )  SAMUEL KUNA. (Introduced by €1. 
Molitor. ) 

From the  Mcrck Institute f o r  Tkcrapmt ic  Rescurch, Rahway, N .  J .  

Following studies' on the pharmacological behavior of certain 
phthalein dyes, Rosenthal and White2 introduced bromsulphalein as 
an agent for the study of hepatic function. This test has been and 
is widely used in both clinical and esperiniental medicine. While in- 
creased dye rcteiition cannot 1 ) ~ .  tlefinitely correlated with specific 
disturbance of the varioiis functions of the liver, it does indicate 
liver daniage o f  sonic sort, thc degree of dye retention giving a 
grossly quantitative cstiniatioii c) i tlic csteiit o f  the claniage. 

:lltliougli tlic staiitlartl I)r( )nisulphalein test is applicable to thc 
larger lalm-ator! ;uiiiii;il, such as tlic clog or the rabbit, the relatively 
large quaiitit ics o f  M o o t 1  i-eqtiired for the test 111-evelit its use in small 
laboratory aniinals which in nimy experinients are those of choice. 
\Ve have, therefore, inoditied the nicthod for application to rats and 
mice. The tecliiiic is simple, rai)id, and in tlie rat it can lie repeated 
at daily intervals by using altcrnatc saphenous veins. 

The application of tlie test t o  sniall aiiinials is made possible by 
the replacenitrit of the customary pipettes and test tubes with glass- 
capillaries, a suggestion made to us by Dr. A. N. Richards. The 
pyres glass cal)illaries are niachiiie (11-awn to ail outside diameter of 
1.3 iiim and an inside diaiiietcr of 0.9 nini and are so uniform that 
minute fluid volumes can l)e estim;ited quite acctirately by nieasiiring 
the length of the fluid column. 

The rat is weighed, securely tied to a 
hoard, aiid 10 iiig 1)t" 1c.g o f  i t  I .OC;r, l>ronisulphalein solution is in- 
jected into the saphenotis vein. Four minutes and SO seconds fol- 
lowing the ixi jectioii. the tail, haviiig just been dipped into warm water 
and dried, is clipped arid two capillaries 9 cni in length are filled with 
blood, leaving about 2 cm free ior sealing. The ends of the capil- 
laries are flanie-sealccl and tlic tubes are immediately spun at 3000 
rpm; usually 2 to 3 minutes suffice to separate the serum and cells. 
Ereakage o f  the Pyrex capillaries in tlie centrifuge at 3000 rpin is 
rare in our experience, but tliey (lo not withstand much higher speed. 

Experiiiwiitnl Trch~iic .  

1 Rosenthal, S. N., and White, E. C., ,J .  Phnmz. and R x p .  Therap., 1924, a4, 365. 
2 Ro~cwtlinl: S. S., and Wliitc, E. ('.. -7. -4 .  31. '4.. 1925, 84, 112. 
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The serum containing portion of the first capillary is broken off and 
serum in excess of 20 mni of capillary length (approximately 0.014 
cc) is expelled. A 10% solution of sodium hydroxide is drawn up 
into the capillary to a distance of 1 nim (approximately 0.0007 CC) 
and then both serum and hydroxide are blown onto a glass slide and 
thoroughly mixed. This solution is then drawn back into the capil- 
lary and is ready for direct coinparison with the bromsulphalein 
standard. In making the reading the non-alkalized serum of the 
second capillary is placed behind the standard in a suitable comparator 
box. 

The standards are made on the assumption that the blood volume of 
the rat is approximately 10% of tlie body weight. .In setting up the 
standard a 1-20 dilution with alkali is made so that the alkali dilution 
occurring in the test is corrected for. The 100% standard is 013- 
tairied by adding 1 cc of a 5 % solution of bromsulphalein and 12p2 
cc of 10% sodium hydroxide to 249 cc of water. By appropriate 
dilutions a series of standards from 5 to 90% is prepared, drawn 
into capillaries and sealed. These standards, i f  protected from bright 
light will keep for several nionths. 

In a series of 70 normal rats, the dye retention at the end of 5 
minutes was found to he 10%) or less in all but 5 of the animals. 
Two of the latter showed ;L 20% retention and the rcniaining 3 
showed a 15 % retention. 

That the percentage retention readings can be duplicated on the 
same animal arid that the dye in itself does not damage the 
liver is shown by the following experiment: Ten normal rats, 
all of whom showed lo,% retention or less were given 10 mg 
per kg of bromsulphalein 7 times over a period of 2 weeks. At the 
end of this period a11 the animals still showed the same degree of dye 
retention as at the beginning of the experiment. 

This test can be applied to mice by the same technic as described 
above for the rat. It is necessary, however, to give tlie niouse 25 mg 
of bromsulphalein per kg and the color standards have to be made 
up to conform with this dosage. Either the saphenous or the tail 
veins may be used for iiijection of the dye. The test is not as satis- 
factory in the mouse as it is in the rat as on occasion difficulty is 
experienced in separating the serum from the cells. Furthermore, 
the number of tests on an individual mouse is ustially limited as the 
veins tend to thronibose following the injections. 

In order to correlate the dye retention with the severity of liver 
damage, rats were subjected to various degrees of pliosphorus poison- 
ing. Table I gives the degree of dye retention in these poisoned 
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TLZBLE I. 
Bromsulphalein Retention Following Phosphorous Poisoning. 

10% dye rctcntion hcfore adminis. of P. 
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aiiinials togethcr with the xiiiouiit of liver damage as judged by 
study of microscopic sections staineci with lieniatoxylin-eosin, and 
Sudan IV. Tliese data sliow ;I relation in the amount of phos- 
phorus given to the degree o f  (lye retention and to the liver damage 
as estimated histologically. 

Szrmnzary. A simple and rapid technic for performirig the Rosen- 
thal-White brornsulphalein liver function test on rats and mice is 
described. The test gives a roughly quantitative estimate of the 
degree of liver damage and since it can be repeated on the same animal 
it is of use in following the progress or regression of liver disturb- 
ances. 
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Current Control in Electroshock Therapy." 

MILTON S. I ~ E S S E T .  (Introduced by C. A. G. Wiersrna.) 
Prom the William G. Kerckhoff Laboratories of the Biological Sciences and the 
Norman Bridge Phyaies Laboratory, California Institute of Technology, Pasadena. 

Electroshock treatment consists in the passage of alternating cur- 
rent for a few tenths o f  ;i sccoiicl through electrodes placed on the 
temples of the patient. The intensities of the current vary from 
200 milliamperes to the neighborhood of 1,000 milliamperes. The 
customary p-weclure is to apply a certain voltage obtained from the 

* Aided by a grant from the  Deprtmtmt of Institutions, State of California. 


