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TABJJE T I .  Thymus Gland Wcights of Adrcnalectoniized or Hypophysectoiiiizccl Female Rats 
Fed  Control Diet or Diet Containing 3,4-Dihyclro~~l,heiiplacetic Acid. 

Diet containing 
Control diet 3,4-clihydroxyphenylacetic 

No. of Mean final Thymixs, $:, No. of Mean final Thymus, '% 
mts body wt, g of body W t  I":] ts hody wt, g of body wt 

~4drenalec~tomized 10 64.9 .460 f .030 1 2  59.8 .474 & .026 
IIppopliysectomizecl 9 49.6 .354 f. .Ol4 8 51.1 .348 f. .Od9 

the other hand, are m-hydroxyphenylpropi- 
onic and m-coumaric acids but no catecholic 
acids. m - Hydroxyphenylpropionic acid 
(which readily forms m-coumaric acid in the 
body) did not accelerate involution (Table 
I ) .  Thus, it  may be inferred that this action 
of flavonoids is due in part at  least to the in- 
tact molecule and, in certain instances, may 
also be due to the metabolites they yield. 

The flavonoids hesperetin, naringenin, and 
morin, which have no catecholic groups do not 
cause thymus involution ( 2 )  and produce phe- 
nolic metabolites (5,6,9) which also fail to 
cause thymus involution (Table I) .  

Certain non-catecholic phenolic acids such 
as salicylic, gentisic and 7-resorcylic markedly 
affect level of circulating corticosteroids ( 12,  
13). Whether flavonoids possessing radicals 
of these acids (constituting the prime ring of 
flavonoid) also1 stimulate adrenal function 
merits consideration. 

(1) Several phenolic acid me- 
tabolites of flavonoids and compounds related 
to these metabolites were tested for thymo- 
lytic action by feeding in the diet to young 
normal rats. ( 2 )  Catecho'lic acids 3,4-dihy- 
droxyphenylacetic, protocatechuic and caf- 
feic. accelerated thymus involution. Several 

Summary. 

other phenolic acids did not. (3) 3,4-Dihy- 
droxyphenylacetic acid did not accelerate 
thymus involution in either hypophysecto- 
mized or adrenalectomized rats. (4) Whether 
the action of flavonoids on thymus involution 
is due to intact flavonoids or their metabo- 
lites is discussed. 
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Elevations of plasma lactic dehydrogenase 
(LDH) activity in experimental hemorrhagic 
shock have been described( 1).  This paper 
demonstrates elevations of serum LDH activ- 

ity after endotoxin administration. 
J4ateriaZs and methods. One MLDloo of 
* Aided by grant from Nat. Heart Inst., Bethesda, 

Md. and Office of Surgeon General, U. S. Army. 
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FIG. 1. Solid lines show semm I,L>IF act ivi ty  j , i  
6 rabbits given one 3fLDlw o f  l$sclierichicz coli on- 
dotoxin at  time 0. Curve marked with asterisk 
rcnclicd 4000 units at 8 hr. Dottrd l i i ic~ represents 

1, FIT€ activity in coiitrol rabbit given saline. 

(i .; t’ol ion-ing t c) x in aclministra ti on. 

i iig \ii\t:iiii(>(l lic~niorrliegia liypotcnsion. 

b’1G. 2. Arterial pressures of rabbits 61, 62 and 

t ’ I ( i .  3. Plasma L D H  activity of 6 rabbits dur- 

k;scizci~icJziu coli endotoxin ( Difcol) was ad- 
ministered intravenously to adult albino rab- 
bits (average weight 2 kg).  Femoral artery 
pressure was obtained a t  intervals thereafter. 
In another group of similar rabbits hemor- 
rhagic hypotension was prolduced by the tech- 
nic described elsewhere( 2 ) .  Arterial blood 
samplest were drawn before endotoxin admin- 
istration or hemorrhagic hypotension and a t  
intervals thereafter and the serum was col- 
lected a t  once, kept a t  4°C for less than 24 
hours. and then assayed spectrophotometri- 
ca11y for LDH activity(3). 

The Serum L D H  activity of 6 
rabbits after endotoxin administration showed 
elevations to 800 to 4000 units, 6 to 50 times 
the initial value (Fig. 1 ) .  In  3 of these rab- 
bits initial arterial pressures were 95, 95, and 
90 m m  Hg respectively before endotoxin ad- 
ministration. They began to fall 2 hours 
later and were 40, 40 and 20 rnm Hg before 
death (Fig. 2 ) .  Death occurred between 6 
and  18 hours after endotoxin was injected. 
Kahbits given saline intravenously showed no 
rise in scruni L D H  activity (Fig. 1 ) .  

Six rabbits subjected to hemorrhagic hy- 
1)o tension revealed plasma LDH elevations 
reaching 1800 to 3200 units (Fig. 3 ) .  Death 
occurred between 8 and 12 hours after bleed- 
ing was initiated. 

D ~ S C U S S ~ O ~ Z .  These experiments reveal pro- 
gressive elevations of serum L D H  activity in 
1 abbits after endotoxin administration. Curves 
of the L D H  activities of the 6 rabbits given 
endotosin (Fig. 1) resemble the curves of the 
6 rabbits in hemorrhagic hypotension (Fig. 
3 ) . This is in accord with other observations 
from this laboratory showing similarities be- 
tween endotoxic and hemorrhagic shock (4).  
The mechanism of serum LDH alterations in 
disease states has not been fully established 
(5 ) .  Recent data suggest that elevations are 
due to release of enzyme froim damaged tis- 
sues ( 1,6). 

Resu l t s .  

t No hernolysis was present. 
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6-Aminopenicillanic Acid in IJrine after Oral Administration of Penicillins. 
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Sakaguchi and Murao ( 1 ) postulated exis- 
tence of a hydrolytic enzyme capable of cleav- 
ing the acyl side-chain from the penicillin 
molecule. Batchelor et  al. ( 2  ) isolated the ac- 
tual penicillin moiety, 6-aminopenicillanic 
acid (6-APA) that results from such cleavage, 
as a fermentation product of Penicillium 
chrysogenum. Studies to determine whether 
or not 6-APA could be detected in urine of 
animal species after oral administration of 
Penicillin G and several other known penicil- 
lins are reported here. 

Results. Penicillin G was administered 
orally a t  5001 mgJkg to mice housed in metab- 
olism cages. Urine samples (feces free) were 
collected, pooled, and presence or absence 
of 6-APA determined by chromatographic 
procedure described by Batchelor et al. ( 2 ) .  
The fact that 6-APA per se could be absorbed 
orally and appear in urine was shown by ad- 
ministration olf this colmpound a t  50 mg/kg 
to mice, and its subsequent detection in urine 
a t  2,  6 and 24 hours. 

The hydrolytic cleavage of acyl side- 
chain of Penicillin G in viva was 
readily indicated by detection of 6-APA 
in urine of animals after oral administration 
of the intact antibiotic. 6-APA was detected 
within $ hour and a t  2 ,  6, and 24 hours in 
urine of mouse after oral or intravenous ad- 
ministration of Penicillin G (Table I). Simi- 

lar results were found after oral administra- 
tion of Penicillin G to rats, cats, rabbits, dogs, 

TABLE I. Appearance of 6-Arninopciiicillanic 
Acid in Urine of Aninials af ter Adniinistratjoii 

of Various P~nicil l ins.  

Presencc of 
6-aminopeni- 

Peiiicilliris aiid Roiitc of cillanic :icirl 
clostzgc i n  ing/’kg Species :idruin. i n  urinc” 

Mouse PO 

Man 9Y 

Guinea pig ” 
9 9  Y ?  

* Control wines  from vepresentativc species mere 
alwags negative. S a r q l e  tiiiics wcre at 2, 6, and 24 
hr. 

t Snmple times at lh, 21h, and 3 hr. 
+ ” ’’ ” 4 hr. 
9 24 hr  sarnples. 


