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T.\BLE I. 
Effret of Gold Therap?- m i  Tiver Function. 

ran den Bergh reaction 

Dog units 7" %' nig % mg % 

Alkaline R o w  T3cng:ll I \ 

phosp hat:tse, ebw l . ~ l l I l . V ,  Direct, Indirect, 

Control Yaluru. 
1 6.2 1 I !I 0.0 0.2 
I 4.4 1" 0.0 0.1 

Following 1 irk of daily :i[liiiiiii~tl.;itiliii I B ~  2; iiig of gold (sodium auro thiomalate). 
1 6.4 9.4 n.1 0.0 
- .7.8 Hli Il.0 0.0 

Fnllo\riug 1 di rif d:tily :irliiiiiii~tr:itiiiii 1 1 t '  7 :  nip of gold (?odium auro thiomalatc). 
1 i . 2  111 11.1 0.0 
> - 8.2 111 0.1 0.0 

1 (;.?I 9Ii 0.1) 0.1 
6.4 - 0.0 0.0 

T ~ c i  w l i ~  Inter. S o  gijlrl giwii during this interral. 

In this study on dogs, the doses used, in 
terms of human therapy, were large, and a 
course of treatment which would require no pathological changes in liver function. 
weeks in man is compressed into one week. 

the form of sodium auro thiomalate and of 
thioglucose daily for a total of 3 weeks. 

2.  Determinations of Rose Bengal Clear- 

ance, alkaline phosphatase, and direct and 
indirect quantitative van den Ber& revealed 

3. These observations do not support the 
Summarji. 1. Tn-o dogs received gold in view that the ameliorating effect of gold 

therapy in rheumatoid arthritis is due to the 
effect of the gold on the liver. 
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Failure of Thyroidectomy and Thiouracil to Protect Rat Liver from Acute 
Carbon Tetrachloride Injury. 

L. L. ASHBURN, W. H. BAKER, AND R. R. FAULKNER. 
(Introduced by K. 11. Endicott.) 

From t h e  Laboratory of Pntlwlog?/ rind Phtl,rti(lool~Jg?, Erperimantal Biology and M e d i c i n e  
Institzcte, Xcitional Institiiirs of Health, Bethesda, m. 

Leach and Forbes1 have reported that sulfa- 
nilamide administered to rats protected the 
liver from inhaled carbon tetrachloride. In a 
subsequent experiment Forbes, Leach and 
William9 rfound that sulfanilamide also re- 
tarded the development of hepatic cirrhosis 
induced by CCI4. They suggested that the 

En. BIOL. AND MED., 1941, 48, 361. 
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1 Leach, B. E., and Forbes, J .  C., PHOC. So(. 

2 Forbes, J. C., Lcaeh, B. E., and \Villiaius, 
G. z., PBOC. 8OC. ZXP. BIOL. AND MED., 1942, 51, 
47. 

protective action might be related to the in- 
hibition of thyroid activity known to be in- 
duced by sulfanilamide. Gyorgy and Gold- 
blatt3 and Gyorgy, Rose and Goldblatt4 have 
shown that thiouracil and propylthiouracil 
exert a marked preventive effect on the inci- 
dence And degree of dietary cirrhosis in rats. 
'These authors also suggested that the pre- 

:3 (;yiirgy, P., and Goldblatt, H., Science, 1945, 

4 Gyiirgy, I?., Rose, C.  S., and Goldblatt, H., 

. - . .  

102. 431. 

PRO(:. 8oc. XXP. BIOL. AND XED., 1948, 67, 67. 
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TABLE I. 
Cemparison of Liver Damage Produced by Carbon Tetrachloride in Thyroidectomized and 

Thiouracil-fed Rats and in the Pair-fed and ad lib. Controls. 
Extent of Hydropic Fatty 

Rat group No. of rats lesion’ degcncrationt Xecrosist metamorphosis* 
-- - 

Thyroidectomized 13 ++ +++ f + 
Pair-fed controls 13 ++ +++ + ++ 
Ad lib. controls 11 f + 7 + 
Thiouracil-f ed 8 ++ ++ + + 
Pair-fed controls 8 ++ ++ + + 

* Extent of lesion, fatty metamorphosis-graded on a + to ++++ basis. 
i Hydropic degeneration-plus values represent proportion of cells in involved areas showing 

this t G e  o i  alterlltion. 
$ Necrosis -, T rare cell, f occasional cell, 

ventive effect was mediated through the thy- 
roid gland. Handler and Follis5 in experi- 
men.ts with rats concluded (‘A decreased level 
of thyroid activity induced by thyroidectomy, 
thiouracil or paminobenzoic acid feeding pre- 
vents or retards the development of hepatic 
necrosis or fibrosis associated with choline 
and cystine deficiencies.” 

The experiments reported here show the 
failure of reduced thyroid activity in the rat 
to protect the liver against subcutaneously 
administered carbon tetrachloride. 

Materials and Methods. The animals used 
were male rats of the Sprague-Dawley strain 
and weighed‘, a t  the beginning of the experi- 
ments, between 84 and 120 g. In one experi- 
ment 13 rats were thyroidectomized. An equal 
number of pair-fed rats served as one control 
group. A second control group of 11 rats 
were allowed diet ad libitum. The diet con- 
sisted of ground pellets (Purina laboratory 
chow) in which calcium carbonate was in- 
corporated at a 2% level. The thyroidecto- 
mized rats were started on this diet 7 days be- 
fore operation, and after operation were given 
0.25 cc of 10% calcium gluconate intramuxu- 
larly for a few days, not exceeding 5 days for 
any rat. After 44 days all rats were injected 
subcutaneously with 0.05 cc C’Cla (in equal 
parts of mineral oil) per 100 g of body weight, 
and killed and autopsied 24 hours later. The 
((thyroid area” in the operated rats was ex- 
amined under 4X magnification for the pres- 
ence of thyroid tissue; none was found. 

In another experiment conducted at  the 
- -- 

5 Handler, P., and Follis, R. H., Jr., J .  Nutri- 
tion, 1948, 35, 669. 

+ a. few cells. 

same time, 8 rats were fed the ground pellet 
diet (without calcium carbonate) in which 
thiouracil was incorporated at a 0.1% level 
for 38 days and a t  a 0.2% level for another 
45 days. The source of fluid for these rats 
was a saturated aqueous solution of thiouracil. 
A group of 8 pair-fed control rats received the 
same diet without thiouracil; water without 
thiouracil was the source of fluid. At the 
end of the 83 day period, all rats were injected 
with CC14 and killed as in the first experi- 
ment. 

In  each experiment the liver and1 thyroid 
gland or “thyroid area” of all rats were re- 
moved at  autopsy and fixed in 10% formalin 
and prepared for microscopic study by p a r a  
embedding, and staining with azure eosinate. 
Frozen sections of the fixed livers were stained 
with oil red 0. 

Results. On microscopic examination the 
extent and type of liver cell damage were 
graded on a one pl \u  to four plus basis. The 
liver cell injury, which was characteristically 
centrolobular in location, comprised loss of 
diffuse and granular cytoplasmic basophilia, 
irregular and inconstant slight cytoplasmic 
hyalinization, cytoplasmic oxyphilia, necrosis, 
hydropic degeneration and fatty metamorpho- 
sis. Of these changes only the last 3 listed, 
together with the extent of the lesion, were 
used as a basis of comparison. The results 
are shown in the accompanying table. 

It is evident that the extent of the lesions 
and the degree of hydropic degeneration were 
not suppressed by thyroidectomy or thiouracil 
feeding. It is felt that the slight difference 
in amount of necrosis between the thyroidec- 
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tomized rats and their pair-fed controls is 
within the range of error inherent in the sys- 
tem of grading. Thyroidectomized rats show- 
ed~ less fatty metamorphosis; the difference is 
not great but may be significant. The livers 
of rats fed ad Zibitum showed extremely little 
damage except the one plus fatty metamor- 
phosis. The only known differences between 
these rats and the pair-fed controls of this 
experiment were the greater amount of food 
consumed and a faster growth rate. 

The few sections made through the "thy- 
mid area" of each operated rat  failed to reveal 
agy thyroid tissue. The thyroid gland of all 
thiouracil fed rats showed marked epithelial 
hypertrophy with severe depletion of colloid. 
The thyroid glands of all other rats were histo- 
logically normal. 

Discussion. The inhibition of thyroid 
activity suggested by Forbes et al.' as a 
possible explanation for the liver protective 
effect of sulfanilaniide is not supported by 
our findings. I t  should be pointed out. how- 

ever, th'at in their experiment the CCI, was 
administered by inhalation. 

found 
that a decreased level of thyroid activity pro- 
tected the livers of rats against parenchymal 
necrosis in dietary cirrhosis studies. In. view 
of the findings in the present study it would 
seem that the mechanism of protection against 
carbon tetrachloride necrosis:! and the ne- 
crosis occurring in dietary cirrhosis is different. 
In this connection Handler et a1.j found that 
sulfasuxidine lessened the tendency of the 
livers of choline-deficient rats to become ne- 
crotic and scarred even though the thyroid 
glands of these animals were essmltially. ngr- 
ma1 . 

Summary. The lowering of thyroid activity 
by (1)  thymidectomy and ( 2 )  the feeding of 
thiouracil in a stock diet, failed to prevent or 
suppress hydropic degeneration or necrosis of 
the rat liver induced by subcutaneous admin- 
istration of carbon tetrachloride. 

Gyorgy et al." and Handler et 

17016 

Effect of Tempera ture  on Transinission of Light by Cell Free Body Fluid 
in Phuscolosomu Rouldii. 

The biological ff uids of higher animals have 
been studied intensively and extensively from 
the point of view of chemical, physical, and 
physiological characteristics. The physical 
nature of the serum of mammals, for example. 
has been investigated with great thoroughness 
by Du Nouy who showed that at  56°C "pro- 
found modifications in the structure of the pro- 
teins and of the lipoprotidic complex" become 
evident.l 

On the other hand, very little is known 
about the physical behavior of invertebrate 

The cri l i -  
New Pork, 180 

____ ~ 

1 Du Noiiy, L., Studies in biophyxios. 
cal tfmperaturc, of 8e~um (56") .  
pp. 1946. 

body fluids. In order to ascertain the rela- 
tionship of invertebrate fluids to those of high- 
er animals, a series of experiments was made 
to test the effect of heating on Ithe transmis- 
sion of light by the cell free body fluid in 
Yhuscotosoma gouldii. 

Material und methods. In general the pro- 
cedure was similar to that followed by Du- 
Stiiy in studies on horse serum. Body fluid 
was carefully removed from 10 phascolosamas. 
using a 5 cc hypodermic syringe fitted with 
an 18 Kduge needle. .Ipproximately 1 to 3 
cc of pink fluid were obtained from each worm. 
The pooled fluid was then centrifuged for 
about 10 minutes in an ordiinaxy clinical cen- 




