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ministration to patients suffering from ihrom- 
bophlebitis. coronary arterJ- disease and bac- 
terial endocarditis. 11-e were unable to cleinon- 
strate any effect of penicillin on either thc 
normal or hemophiliac blood coagulation reac- 
tion, and therefore do not feel that considera- 
tion of intravascular blood coagulation offers 
any contraindication to the clinical use of 
penicillin. 

ConcZusions. We were able to demon- 

strate any in vitro or in vivo effect of peni- 
cillin on the blood coagulation reaction. No 
significant changes were observed in coagula- 
t ion time! clot retraction, prothrombin con- 
cent ra t ion, fibrinogen concentration, platelet 
count or bleeding time of normal or hemo- 
philiac subjezts. 

We are indclited t o  Clare Wilcox for the peni- 
cillin determination. 
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Studies of the Thoracic Duct Lymph in Experimental Liver Injury in Dogs. 

MIGUEL V. GONZALEZ-ODDOXE. (Introduced by C. J. Watson.) 
From the Giiivcrsity of Xinni7soltr Zospttal, Minneapolis, Mi%%. 

The purpose of tbe present communication 
is to report comparative studies of the 
bilirubin, alkaline phiosphatase, cholesterol, 
bile acids and intravenously-administered 
bromsuIfalein conmtent of the blood and 
thoracic duct lymph of dogs acut'ely poisoned 
with carbon tetrachloride or manganous 

IMeyer, .J. R., and Pessoa, B. S., Am. J .  Trop. 

2 Lamson, P. D., and McLean, A. J., J .  Phurm. 

____- 

Xed.,  1923, 3, 177. 

and Exp. Therap., 1923, 21, 237. 

chlorid'e. A number of investigators13 have 
used carbon tetrachloride by stomach tube 
to produce liver injury. A marked increase 
in its toxici'ty can be obtained' by simultane- 
ous administration of ethyl alcohol! Man- 
ganous chloride was shown by Findlay5 to 

3Freeman, S., Chen, Y.  P., and Ivy, A. C., 
J. Biol. Chem., 1938, 124, 79. 

4Lamson) D. P., Gardner, G. H., Gustafson, 
R. E., Maire, E. D., McLean, A. J., and Wells, 
€1. S., J .  Pharm. and Exp. Therap., 1923, !B, 215. 

5 Findlay, G. M., Brit. J.  Exp. Path., 1924, 5, 92. 
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BILIRUBIN IN PLASMA AND?)IORACIC DUCT 
LYMPH FOLLOW1 Nc ADMINISTRAT ION OF 

F I G .  1. 

be toxic to the liver of 
guinea pigs. 

Materinl and iklethods. 
were used, ranging from 18 
The  antsthetic employed 
sodium in an amount of 

rabbits, rats: and 

Seven male dogs 
to 20 kg in weight. 
was pentobarbital 
35 mg per kg of 

body weight. The  thoracic duct lymph was 
secured in the following manner: In ac- 
cordance with the Markowitz technic6 the 
left subclavius vein was ligated, as were also 
the veins entering the external jugular just 
above its junction with the subclavius. In- 
stead of ligating the innominate vein, as 
recommended by N'arkowitz, a string was 
placed around it just below 'the entrance of 
the thoracic duct. The  left external jugular 
was then ligated and cut at a distance of 
6-7 cm above the clavicle. A plastic can- 
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ALKALINE PHUSPHATASE 

B ODlwS KY UNITS 
DOG # 111 t MnC12 
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F I G .  2.  

6 Markowitz, J., TextbooL: of Bxperinzmttcrl Sur. 
gery, William Wood and Co., 1937. 

nula 3 cm in length* was introduced in 
the proximal cut end of the external jugular 
vein. A sample of thoracic duct lymph could 
th'en be secured by pulling the string upward, 
thus impeding the flow of lymph into the 
general circulation. At other times, the 
lymph flows through its natural channel, 
the string being loose and a small cork stop- 
pering the cannula. 

Four of the dfogs were given 5 cc each of 
carbon tetrachloride, together with 5 cc of 
95%) ethyl alcohol by  sitomach tube imme- 
diately following thoracic duct cannulation 
and again after 24 hours. Each of the re- 
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FIG. 3 .  

maining 3 dogs were given 800 mg of MnCb 
dissolved in 20 cc of physiological saline. 
Twenty-four hours later a second dose of 
4CO mg was injected into each of 3 dogs. 
These amounts were injected intramuscularly. 

The laboratory methods used were the 
same as those described in a previous com- 
munication,' except for the alkaline phos- 
phatase which was determined by the 
Bodansky method.s 

Results. The bilirubin increased in both 
blmood and lymph 1 2  hours following the first 

>r The author is indebtcd to  Dr. J. H. Griiidley, 
of the Mayo Clinic, Roehcstclc, Minn., for suggest- 
ing the  use of this type of cannula, aiid t o  the 
1 i,r-ington Varnish and Insillator Go., Irvington, 
S.J., foy  m*iking it availxhlc. 

7 Gonzalez-Oddone, -1Iiguel V., P R O C .  SOC. E m .  

S Bodansky. A., J .  Biol. CIicrn., 1937, 120j 167. 
r3IOTj. A S D  3lEl>., 1946, l63, 144. 
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dose of 3fnC12 and 24 hours following the 
first dose of CC14. The main component 
of the blood and lymph bilirubin was the 
1’ or prompt reacting type.!’,”’ Fig. 1 ,  from 
one of the MnC12 dogs is a typical example. 
The  alkaline phosphatase increased as earl!. 
as 1 2  hours following the first dose of 31nC12 
in both lymph and blood, and a definite in- 
crease was noted in all of the dogs 24 hour> 
following the administration of either of the 
toxic substances. Fig. 2 compares the typical 
results from MnCI2 and CCI, (one dog for 
each). 

The total cholesterol changed verj- little 
in any of the experiments, either in blood 
or lymph. if anything showing a slight 
tendency to decrease. The  same might be 
said for the cholesterol esters. The bile acid 
concentrations in blood and lymph showed 
no significant alterations in the experiments 
with either of the 2 toxic substances. The  
behavior of the intravenously-injected h-om- 
sulfalein was similar in all 6 of the do25 i n  
which it was administered ( 3  31nC12 and ,i 
CC14 dogs). -4s noted in Fig. 3, the hroni- 
sulfalein was retained in the blood a t  rela- 
tive high concentration, a delayed increase 
appearing in the thoracic duct lymph similar 
to that previously descrilied for the 32-hour 
stage following common duct ligation. 

The  present results differ in  
a number of respects from those previously 
described for experimental obstructive jaun- 

The  increase of serum bilirubin in 

9 1 ) i i c a c . i .  I I . ,  ;111t l  1Y:itson. ( I .  .T.. J .  l , / i / ) .  t r i i t l  f ’ / / / f .  

10 \5‘;itson, P. ,J., C l o ~ d ,  1946, 1 ,  99. 

Discussion. 

N u / . ,  1945, 3 0 ,  293. 

the lymph was not as early nor as marked, 
and the same was tru’e for bromsulfalein, 
although, as noted above, there was a delayed 
increase in the lymph, similar to  that seen 
32 hours following common duct ligation. 
The behavior of the bile acids was quite 
t-li.ffercnt in that, in the present experiments, 
n o  increase was noted, while in the experi- 
mental obstructive jaundice, the bile acids 
rose rapidly and to a marked degree in the 
lymph. The alkaline phosphatase behaved 
quite similarly in the 2 groups of experi- 
ments. While no attempt will be made to 
Ysplain these observations, the possibility is 
considered that the differences are due to a 
relatively greater hepatocellular and lesser 
cholangiiolar injury in the present experi- 
ments than in the experimental obstructive 
jaundice . 

-4 melthod is described that al- 
ion-s collection of thoracic duct lymph over 
a period of days, the lymph circulating 
through its natural channeI during the in- 
tervals in which it is not being collected. 
Liver injury caused1 by either CC14 or MnC12 
were qualitatively comparable in dogs, the 
changes being more marked with the latter. 
.In elevation of the alkaline phosphatase 
activity and bilirubin content of both blood 
and thoracic duct lymph were noted. The  
main component of the bilirubin was the 1’ 
or prompt reacting The  behavior 
of the injected bromsulfalein was comparable 
!o that of the 32-hour stage, flollowing com- 
mon bile duct ligation.6 Y o  significant 
changes were observed as regards the bile 
acids, total cholesterol or cholester esters. 

Sunrmary. 
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Effect of Meals on the Electrocardiogram of Cardiac Patients.’ 

I n  a previous communication,’ we reported. 
for 12 normal men. the effect of i n d s  (;I’ 

1 Iiis 71 ( 1 1  1; wi i ,  siul)l)oi’tc~tl 11.v thc Sug;lr ti(,  
~ a r c . 1 1  F’ou~ld : l t io~~,  11ic.: S.Y. ,  and the  S : l t i o i i : i l  

D a i YS ( ’ ouii c i 1. 

electrocardiograms recorded 30 and 60 min- 
utes later. Most of the electrocardiographic 
functions. especially the T-wave, showed sta- 

ICvys, h., Am. I fpart  J., 1946, 32, 202. 
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