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frequent accompaniment of chemical or heavy 
mletal toxicity, with or without evidence of 
hepatic functional impairment.8!9 The failure 
to observe excesses in this experiment is in 
better agreement with the (belief that the acute 
massive hepatic necrosis is not due to a 
chemical or poison. The histologic appearance 
olf these livers suggests that the lesion de- 
velops very rapidly since there appears to be 
little evidence of antmedent damage as judged 
by infiltration or any attempt a t  a reparative 
process . 

Summary. 1. Thle urinary and fecal excre- 
tion of coproporphyrin was studied a t  varying 
intervals in 2 1  young rats mainltahed on a 

diet containing 18% yeast as a source of pro- 
tein. 

2. Fourteen of the rats died suddenly be- 
tween the 30th and Ithe 125th day of acute 
massive hepatic necrosis. The goss and mi- 
croscopic findings were identical with those 
described by Himsworth as characteristic olf 
this lesion. 

3. No significant increase in the emretion 
olf copmporphyrin was observed during the 
course of these experiments. This is believed 
to minimize the likelihood of chemical or 
metal toxicity as the m w  of the necrosis. 
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Aureomycinl and chlorornycetin2$3 are anti- 
biotics which have a similar spectrum of ac- 
tivity that includes many bacteria, rickettsias 
and viruses of the psittacosis-lymphopu- 
loma venereum group. With respect to psit- 
tacosis, Wong and Coxl t o u d  aureomycin to 
be highly effective against infection1 of em- 
bryonated hen’s eggs with the 6BC sitTain, andl 
Smadel and Jackson,5 using the same strain, 
demonstrated similar bendcia1 effects from 
chloromycetin. The conditions of the experi- 
ments of these 2 groups of workers, however, 
were not entirely comparable. I t  seemed of 

* Aided by a grant from the United States Pub- 
lic Health Service. 

t Research Fel1,ow in Virus Diseases, National 
Research Council. 

1 Duggar, B. M., and others, Ann. N .  P. Acad. 
Sci., 1948, 51, 175. 
2 Gottlieb, D., Bhattacharyya, P. E., Anderson, 

H. W., and Carter, H. E., J .  Buct., 1948, 55, 409. 
a Smith, R. M., et  al., J .  Bact., 1948, 55, 425. 
4Wong, 8. C., and Cox, H. R., Ann. N .  P. Acad. 

5 Smadel, J. E., and Jackson, E. B,, Science, 
Sci., 1948, 51, 290. 

1947, 106, 418. 

interest, therefore, to make a direct compari- 
son of the effects of these 2 agents under 
more nearly identical conditions. Such a 
comparison is reportiedl in: this paper. 

Materials and methods. A uniform source of 
virus for the present experiments was ob- 
tained in the following manner: A stock yolk- 
sac suspension of the 6BC strain of psittacosis 
virus was injected into the yolk sac olf a num- 
ber of 7-lday chick emlbryos which were then 
incubated at 35°C. On the 5th day, when 
deaths began to occuc, the yolk sacs were 
chrvested and pooled. An equal volume of 
broth was added and the mixture bmogenized 
in a Waring blendor. The resulting 50% 
yolk sac suspension which, on culture, was 
found to be free of bacterial contamination, 
was distributed in s d e d  Pyrex ampoules, 
quick-frozen and stored at  -70°C. The LD50 
of this suspension was about throughout 
these experiments. Yolk sac smears of in- 
fected embryos stained by Mmhiavellio’s 
technic showed numerous characteristic el+ 
mentary bodies. 

A fresh solution1 of crystalline aureomycin 
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hydrochloride$ was prepared just prior to use 
in each experiment. A solution containing 
8 mg sf crystalline chloroamphenicolO (chloro- 
mycetin) per ml was made, also in broth, but 
this was heated to 100°C for 15 minutes and 
and then stored at  4°C for use in 2 or 3 ex- 
perimlents. The chloromycetin remained in 
solution throughout this study and retained 
its potency when assayed against a standard 
test organism. Both antibiotics were diluted 
for use so that the desired dose was conltained 
in 0.25 ml of broth. 

All inoculations were made into the yolk 
sac of 7-day-old embryonated eggs. In  each 
experiment, groups of 6 to 12 eggs per dose 
were each injected with aureomycin in 
amounts ranging fsrorn 1.0 mg to 0.0625 mg 
and comparable groups were inoculated with 
similar amounts of chloromycetin. These eggs 
were then inoculated with a dilution of 
the virus suspension. -4 titration of the virus 
was included in each experiment and this 
inoculum was regularly found to contain about 
105LD50. The time elapsed between injections 
of drug and virus was about 45 minutes. ‘C‘n- 
inlfected drug controls and untreated virus- 
infected controls were each given a second 
injection of plain broth. The eggs were in- 
cubated at 35°C: they were candled and the 
deaths noted daily for 12 days, aher which 
the experiment was terminated. Deaths oc- 
curring before the third day were considlered 
traumatic. The dose of drugs that protected 
50% of embryos (PDno), and the LDZ0 were 
calculated by the meth’od’ of Reed and 
Muench.6 This method was also used to 
calculate the day when 50% of the emlbryos 
died ( DDS0). 11 

Results. Similar results were obtained in 
6 separatie experiments. The data for all 6 
experiments have been combined in Table I. 

$ Supplied in sterile vials by the Lederle Lab- 
orabories. 

$ Furnished by the Department of Clinical I n -  
vestigation, Parke, Davis and Co. 

6 Reed, L. J., and Jhench, H., Ant. J .  Hyg., 
1938, 27, 493. 

11  This method was chosen in preference t o  the 
usual calculation f o r  “mean day of death” in 
order t o  avoid the error introduced by the em- 
bryos which survived a t  the end of the experiment. 
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TABLE 11. 
Protective Dose. 

PD5o (mg> 

Days after infection Aureomycin Chlo romgc e t in LDS0 of infecting dose* 

7 
8 
9 

10 
11 
12 

.09 

.20 

.31 

.42 
.51 
.62 

0.36 
0.61 

>I 
>1 
>I 
>1 

1.8 x 104 
8.5 X 10.1 
3.1 X 106 
6.2 X 105 
9.6 X 105 > 106 

________ -____( 

* The number of LD,, contained in the infecting dose will vary according t o  the time of 
observation; and the figures in $this column indicate the apparent number of LD5, on the days 
indica.ted in the first column. 

The infected and unprotected control em- 
h y o s  all died bletween the 4th and 6th days. 
The DDao for this group was 4.6 days. In 
the treated groups, the DD50 varied directly 
with the d~se. 

The beneficial effects of the 2 anltibiotics 
may be compared QII .the basis of the mean 
prolongation1 of life (MFL) whdch, for c o a  
venience may be considered as the difference 
between the DDBo olf any treatled group and 
that olf the control l g r ~ ~ p .  The MPL for the 
aurwmycin-treated eggs was greater than that 
of the chloromycetin-treated groups at  each 
dosge  level. The MPL for the groups of 
embryos receiving doses of 0.5 and 0.25 mg 
of aureomycin was 3.3 and 3.0 days longer, 
respectively, than lfor those receiving the (?or- 
responding doses of ohloromycetin. At each of 
the other dosage levels the MPL was about 2 
days longer in the aureomycin trleated groups. 

The 'greater protective effect of aureomycin 
as compared with chloromycetin is also strik- 
ingly apparent from 'the percent of survivors 
among the grloups of embryos treated with 
various doses of antibiloitics. This was calcu- 
lated for each dose at dlifferen,t times after 
infection a d  the figures for the 8th) 10th and 
12th days are shown in Table I. 

A more quantitative estimation of the rela- 
tive effectiveness of the 2 drugs may be 
arrived at  by comparing the dose requitred it0 
protect SQ% of the embryos (PD5,,) for any 
given number of days after infection. The 
result is shown in Table I1 for days 7 to 12 ,  
inclusive. In the case of aureomycin, i t  is 
seen that the PDBO increased at  a steady rate 
of approximately 0.1 mig per day during this 
period. The increase for chloromycetin was 

at  a much more rapid rate lbetween the 7th 
and 9th (days, after which time the PDGo of 
this agent exceeded 1.0 mg, th,e largest dose 
used in these experiments. Thle PD50 of 
aureomycin on days 7,  8 and 9 was 0.09, 0.20 
and 0.31 mg, respectively, as compared with 
0.36, 0.61 and more than 1.0 mg for chloromy- 
cetin on the corresponding days. Thus on these 
3 days, aureomycin was from 3 to 4 times 
as active as chlormycetin, weight for weight, 
in protecting the embryos against the infect- 
ing dose of virus used. A similar advantage 
in favor of aureolmycin was noted after the 
9th day, but this was not quantitated since 
the PD50 folr chloromycetin was greater than 
1.0 mg, the largest dose used. [The infecting 
dose on the basis of (the LDSO calculated for 
each of thlese days, is also shown in Table 11.1 

Discussion. The reisults indicate that tihe 
life of Chick embryos infected with the 6BC 
strain of psittacosis virus was proloaged for 
an average of from 2 to more than' 3 days 
longm by aureomyuin, than they were by the 
same dose of chloromycetin. ,Also, the do= 
of chloromycetin required to protect 50% of 
infected embryos fsor 7 to 9 days was 3 to 4 
times as great as the dose of aurmmycin re- 
quired to produce the same effect. Since 
the mlalecular weight of aureomycin is 5 W  
as compared with 323 for chloromycetin: the 
PD30 of the former is more than 5 timles that 
of the latter on a molecular basis. 

Statistically, the observed differences were 
highly significanlt . 

7Broschard, R. W., et al., kience, 1949, 109, 

8 Controulis, J., Rebstock, M. C., and Crooks, 
199. 

K. M., Jr., J .  Am. Chem. SOG., 1949, in press. 
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These findings were rathser unexpected in 
view of the rapid deterioration of aureomycin 
in vitro at neutral or alkaline pH, and at the 
temperature employed.9 Other factors in the 
embryo, however may affect the stability of 
the two agents and some of these factors arse 
now under study. 

C O ~ G E Z ~ S ~ O ~ Z S .  Both aureomycin and chloro- 
mycetin prolong the life of chick embryos in- 
fected with the 6BC strain of psittacosis virus. 
There is a direct relation b4etween the dose 
of antibiotic and the prolongation of life of 

WITH NUTRITIVE FAILURE 

the embryos, the infecting dose being kept 
constant. With equal doses of the anltibiotics, 
aureomycin prolonged thle lilfe of the embryos 
for an average of from 2 to more thjan 3 days 
longer than chloromycetin, depending on the 
dose used. 

On a weight basis, aureomycin was more 
than 3 times as effective in protecting chick 
embryos against thbe dose of virus that was 
used in this study. On a molecular basis the 
aureomycin was more than 5 times as effective 
as chloromycetin in this infection. 

9 Paine, T. F., Jr., Collins, H. S., and Finland, 
M., J. Bact., 1948, 56, 489. 
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During the 1 2  years we have been studying 
persons with nutritive failure in a large Nutri- 
tion Clinic, we have learned that thlere is 
a great variation in blood pressure among 
such persons. Readings range from those 
which are too high to be obtained on an ordin- 
ary sphygmomanometer to those which are ex- 
tremely low. In  general, however, we have 
found that in the person with nutritive failure 
the blood pressure usually is below normal 
and that it tends to rise slowly as the nutri- 
tive failure is correcteld. Even in patients 
with bolth hypertension and nutritive faBure, 
we have observed that the blood pressure tends 
to increase slightly when) the nutritive failure 
is !corrected and that they lead a more ener- 
getic life. 

It occurrfed to us that it would be worth- 
while to determine the effect of desoxycorti- 
costerone acetate on blood pressure. Since it 
has been known Ifor some time that the de- 
velopment of edema, hypertension, and cardiac 

*This study was aided by grants f rom the 
Martha Leland Sherwin Fund and the Upjohn 
Company. 

The desoxycorticosterone acetate used in this 
study was supplied by Dr. Kenneth W. Thompson 
of Organon, Inc. 

t Clayton Foundation Fellow. 

failure are the chief dangers associated with 
overdosage of desoxycorticosterone acetate,14 
we selected for study 3 person6 who had been 
under observation in our Clinic for many 
years and who had every evidence of a prop- 
erly functioning cardiovascular system except 
that the blood pressure was below normal. 
Each morning for a month these patients canme 
to the Clinic early for special consideratioa and 
study. After they became accustomed to this 
routine, their blood pressures were taken under 
resting conditions each morning at 20 minute 
intervals over a period of 2 hours for 2 days. 
Then they were given intramuscular injections 
of sterile saline and the blood pressure read- 
ings were taken as blefore. This procedure was 
continued for 4 days. When no systolic read- 
ing above 100 and no diastolic reading above 
65 was obtained, the patients were considered 

1 Ferrebee, J. W., Ragan, C., Atchley, D. W., 
and Loeb, R. F., J.A.M.A., 1939, 113, 1725. 

2 Grollman, Arthur, Essentials of Endocrinology, 
Philadelphia, J. B. Lippincott Company, 1941, 
p. 317. 

3 Soffer, Louis J., Diseases of the Adrenals, 
Philadelphia, Lea and Febiger, 1948, p. 162. 

4 Hartman, Frank A., and Brownell, Katharine 
A., The Adrenal Gland, Philadelphia, Lea and 
Febiger, 1949, p. 223. 


