
Table 1. Average weight response to vitamin BIZand 
pseudo-B,,. 

Basal Basal Basa l i  
iB1, -BIZ pseudo-B,, 

No. of pigs 5 5 5 
Avg. individual wt. (kg) 1.93 1.89 1.62 
Avg. 4-wk wt. (kg) 10.19 5.13 5.06 
Avg. gain (kg) 8.26 3.24 3.44 

tion : alpha-protein 29.4 ; DL-methionine 1.3 ; cerelose 
30.5; lard 30.5; minerals 8.3. A complete vitamin prc- 
mix was added a t  the time of feeding with the excep- 
tion of vitamin B,, or pseudo-vitamin B,,, which were 
given by weekly injection a t  the rate of 0.8 kg of 
body weight per  day. 

Three groups of five pigs each were used. Weight 
, gains f o r  the Bl,-deficient and pseudo-vitamin B,, 

groups were essentially equal f o r  the 4-wk period, as 
is shown in Table 1.Erythrocyte, leucocyte, reticula-
cyte, and hemoglobin determinations were made every 
other day and were relatively equal f o r  both the dcfi- 
cient and pseudo-vitamin B,, groups, showing 3 

gradual decrease in red cells and reticulocytes. Injec- 
tion of B,, produced an immediate appetite response 
in both groups, followed by a reticulocyte response in 
8 to 1 0  days. Untreated pigs in the deficient and 
pseudo-vitamin B,, groups began to die of the B,, 
deficiency during the fifth week. 

Pseudo-vitamin B,, is apparently inactive f o r  the 
baby pig. 
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Reversible Changes in the Absorption 

Spectrum of Chlorella upon Irradiation 
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When a suspension of purple bacteria is irradiated 
with visible or near infrared radiation, a change in 
the absorption spectrum occurs within one or  a few 
seconds (1, 2). I n  the dark, the original absorption 
spectrum is restored within the same time. When the 
bacteria are photosynthesizing and the intensity of ir- 
radiation does not much exceed the intensity a t  which 
saturation of photosynthesis occurs, the difference be- 
tween the absorption spectra in  light and darkness is 
strikingly similar to  the difjference between the ab- 
sorption spectra of oxidized and reduced cytochrome 
c (2). 

This finding, combined with what was known about 
the photosynthesis of purple bacteria, strongly sug- 
gests that a cytochrome pigment is an intermediate in 
the photosynthetic oxidation of the reductailt in  pur-  
ple bacteria. The question now poses itself whether in 
greeil plants the photosynthetic oxidation of the re- 
ductant-water-also is mediated by a cytochrome 
pigment. 

We found that Chlorella, too, showed a change in 
the absorption spectrum upon irradiation, which was 
reversed upon darkening. This change was measured 
by a niethod similar to that used with purple bacteria 
( I ) . Red light ( h > 670 m ~ )  was used to illuminate 
the suspension, contained in a square cell, and the 
change in absorption brought about by this illumina- 
tion was measured by a second, weak beam of variable 
wavelength a t  a right angle to the illuminating one. 
The optical density of the suspension, corrected for 
scattering, was about 0.5 a t  680 mp. The difference 
spectrum determined in this way is plotted in  Fig. I. 

Fig. 1. Change in absorption spectrum of a Chlorella 
suspension upon irradiation with red light; Ae is change 
in optical density. 

I t  shows a maximum, corresponding to a pronounced 
increase in absorption during irradiation, a t  about 515 
mp, and minima, indicating decreased absorption, a t  
about 478 and 420 mp. 

Similar effects around 515 and 480 mp were found 
also in  a leaf, in the thallus of a sea alga, and in 
blades of Pallismeria. The region around 420 mp was 
measured only f o r  Chlorella. Thus i t  seems that the 
difference spectrum found f o r  Chlorella is character- 
istic of green plants and algae in  general. 

As a whole, this spectrum of Chlorella cannot be 
identified with the difference between the absorption 
spectra of oxidized and reduced cytochro~ne c or f ; i t  
may, however, be the sum of two diflerence spectra: 
one belonging to a cytochrome, with the peak a t  420 
mp, and one belonging to another pigment, with peaks 
a t  515 and 478 mp. I f  this is the correct interpreta- 
tion, then the absorption drop a t  420 rnp can be con- 
sidered as  revealing the oxidation of a cytochrome 
upon irradiation of Chlorella and its reduction in the 
dark. This .would be in  accordance with the suggestion 
of Hill and coworkers that cytochrome f, which they 
found in the chloroplasts of green plants (3) and in 



- - -  

Chlorella (4),functions in photosynthesis as an oxi- 
dation-reduction catalyst. 

Further  experiments are in progress to identify the 
pigment or pkments  responsible f o r  the irradiation 
effect on th&bsorption spectrum of Chlorella. 

References and Notes 
* Present address, Photosynthesis Research Project, Univer- 

sity of Illinois, Urbana. 
1. 	L. N, M. Duysens, Transfer 04 Excitation Bngeru in Plio- 

tosynthesis, thesis (Utrecht, 1952).  
2. 	-, Nature 173, 692 (1954). 
3. 	 H. E. Davenport and R. Hill, Proc. Rou. Soc. 8139, 327 

(1952). 
4. 	 R. Hill, I). H. Northcote, and H. E. Darenport, Nature 

172, 948 (1953). 

20 April 1954. 

Negative Effects of Antibiotics 
on Thyroid Gland* 

David A. Libby and Joseph Meites 
Departments o f  Physiology and Pharmacology and 
Poultry Husbandry, Michigan State College, East Lansing 

Recently Calesnick, Harris, and Jones (I)reported 
that penicillin and aureomycin produced a goitro-
genic and antithyroid effect in young rats as indicated 
by increased thyroid weight and decreased uptake of 
P31.Both of these antibiotics were fed in concentra- 
tions of 1mg/kg of food to only two groups of four  
rats each. Previous work in our laboratories (2, 3 )  .\ ,  

failed to show that antibiotics exert any effect on the 
thyroid gland itself in either thiouracil-treated chicks 
or in Protamone-treated rats, although body weight 
losses produced by these drugs were partially counter- 
acted by the use of antibiotics. Inasmuch as anti-
biotics are widely used in human and animal practice, 
it was considered important to determine further 
whether they could alter the activity of the thyroid 

and 50 mg/kg potassium penicillin G;  (iii) basal and 
50 mg/kg aureomycin. On the 21st day, and 16 hr  
prior to sacrifice, each ra t  was injected intraperito- 
neally with 1.0 yc of I131.The thyroids were removed, 
weighed on a Roller-Smith balance, and counted for  
radioactivity by the standard procedure. I n  another 
phase of this study, 20-day-old White Leghorn cock- 
erels were divided into two groups of 10 each ~ n d  fed 
the following diets: ( i )  basal ( 2 ); (ii) basal ant1 2 
g/ton pencillin. A t  the end of 5 wk, the chicks were 
killed and the thyroids were removed and weighed. 
Radioactive iodine was not given to the chicks. 

I t  can be seen in Table L that neither penicillin nor 
aureo~nycin altered the size of the thyroids or the up- 
take of 1131by the young rats, although both anti- 
biotics increased body weight. Penicillin also failed to 
alter thyroid weight in the chicks, but it did not affect 
body weight. An additional group of LO chicks mas 
fed 90 g of arsanilic acid per  ton of feed, and this 
substance also failed to influence thyroid weight. 

Thus, we have not been able to confirm the claim 
that penicillin and aureomycin are goitrogenic or de- 
crease the uptake of 1131 by the thyroids of young 
rats, even though 50 times more of these antibiotics 
was fed to  our rats than in the experiment reported 
by Calesnick et  at. (4) .  Neither was it possible to 
demonstrate any antithyroid action by penicillin in 
chicks. I n  general, these findings are in agreement 
with previous indications of a lack of direct action by 
antibiotics on the thyroid gland -(2, 3 ) .  
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Table 1. Effects  of ant ibiot ics  o n  thyroid gland of five groups of 10 animals  each. 

Avg. body weight Avg. thyroid weight 

Trea tment  	 per  100 g 
uptake  

Actual  B.MT . (c/sec nig thyr.) 
S t a r t  ( g )  F i n a l  ( g )  ( m g )  (mg?  

Rats 
Controls 
Potassium venicillin G 
Aureomycin 83 199 14.8 7.47 + 0.99 233.8 + 52.9 
Chicks 
Controls 	 36 434 32.8 7.56 + 1.27 
Penicillin 	 36 402 26.0 6.46 rf: 0.61 

* Standard error of mean. 


