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Increase in Cuanidine-like Substance in Acute Liver Injury 
and Eclampsia. * 

A. 8. MINOT AND J. T. CUTLER. (Introduced by Paul D. Lamson.) 

Pront tltc Department of Pharmacology, Vanderbilt Univessity Medical School. 

A recent puldicatioti from this lalioratory ' reported an increase 
in guanidine or guanidine-like substances in the blood of (logs d w -  
ing the intoxication produced by carbon tetrachloride and chloro- 
form. The increase in guanidine was soon followed by a marked 
fall in blood sugar which often reached levels of extreme hypogly- 
cemia. Aside from these changes and a retention of bile pigments 
no marked abnormalities were noted in the blood chemistry. Thew 
intoxications were further characterized by nervous hyperexcitabil- 
ity followed by depression, and a gastro-intestinal irritation evi- 
denced by vomiting, diarrhea, and frequent hemorrhages. The 
highly protective action of calcium salts in preventing and treating 
these intoxications has also been emphasized.'p 2 s  

The outstanding pathological change produced by chloroform and 
by carbon tetrachloride, which was the drug chiefly studied, is a 
severe central necrosis of the liver. Although no definite relation- 
ship between the increase in guanidine and the liver damage has yet 
been demonstrated, it is natural to associate, a t  least tentatively, the 
disturbed metabolism with so conspicuous an injury. With thi; 
hypothesis in mind, it seems probable that when similar liver injury 
has been caused in some way other than liy the administration o f  
these drugs, similar abnormalities and symptoms may be looked 
for, and if present might also be relieved by calcium therapy. 

Studies of an introductory nature have been made of the blood 
chemistry with special reference to guanidine and blood sugar levels 
in a few clinical cases representing various types of liver disease and 
also in cases of eclampsia-a condition which the majority of ob- 
servers believe is accompanied by pathological changes in the liver. * 

X. This investigation is one of a series of studies being made under the diroc- 
tion of Dr. P. D. Lamson on the phsnnacology :tiid toxicology of carbon tetra- 
chloride. The work is being carried on with the support of the International 
Health Board. 

1 Minot, A. S., and Cutler, J. T., J .  Clin. Invest., 1928, vi, 369. 
2 Minot, A. S., and Cutler, J. T., PRW. SOC. EXP. BIOL. AND MED., 1928, xxvi, 
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Studies in Cases of Liver Disease. The guanidine was deter- 
mined by the method of Major and Weber,', ' taking into cunsider- 
ation the possibility of interference due to creatine. The non-pro- 
tein nitrogen constituents, except uric acid, were determined by the 
methods of Folin atid MTLI,~ uric acid and blood sugar by Benedict's 

In 5 cases of chroiiic liver ciisease including carcinoma of liver, 
syphilitic hepatitis, an old alcoholic cirrhosis, and obstructive jatiii- 
dice, 110 significant deviation from the riornial level was found in 
any of the blood constituents studied. The cases are of course too few 
to justify any conclusion, but one would perhaps expect more read- 
justment to, and hence less metabolic disturbance from an in jurv 
developing over a period of months or years than to a n  equally 
severe damage produced in a short time. Some indication that this 
is true is furiiished by positive findings in 2 more acute cases. One 
case was diagnosed as  acute arsphenamine hepatitis or acute ca- 
tarrhal jaundice. On admission this patient showed a fasting Mood 
sugar of 50 tngni., with a moderately increased guanidine concentra- 
tion. On a regime of 
oral calcium lactate administration and a diet without meat and high 
in carbohydrate the mental condition improved and the patient felt 
much better. The lbloocl sugar level was promptly restored and 
maintained at  a level between 90 and 100 mgm. As the liver con- 
dition improved the guanidine concentration gradually returned to 
normal and calcium administration was no longer necessary to main- 
tain the blood sugar level. 

Similar results were obtained temporarily in an infant with con- 
genital abnormality of the liver. No bile entered the intestine ex- 
cept a t  rare intervals despite tlie fact that the ducts were patent. 
Pathological studies after death showed a badly necrosed liver. On 
admission the baby was iiiarkedly jaundiced aiid showed typical 
symptoms of tetany. The 1~1ootl sugar was 57 iiigm. and the guani- 
dine concentration a b u t  twice the normal level. Oral glucose ad- 
ministration together with the tistial diet failed to raise tlie bloocl 
sugar above 70 111g111., hut ~ l i e ~ i  calciuiti lactate was also given the 
blood sugar was niaiiitained I)ct\\.ecn 80 antl 90 nigni. for a period 
of 2 or 3 weeks and the tctaiiic syniptotiis disappeared ciitirelJ- 

' 

He was mentally depressed and confused. 

Major, R. H., and Weber, C. J. ,  .Johns Hop.  Hosp. Bull., 1927, XI, 87. 
1; Major, R. H., and Weber, C. J., Arch.  Znt. Med., 1927, xl, 891. 
7 Folin, O., and Wu, H., J .  B i d .  Chem., 1919, xxxViii, 81. 
f i  Benedict, 8. R., ,I. Biol. Glcnnt., 1922, lni, 187. 
9 Benedict, S. R., J .  B i d .  Chcm., 1926, lxviii, 753. 
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During this time the calcium medication was withheld experimen- 
tally for a few days and the blood sugar promptly fell off but was 
restored again when medication was resumed. The jaundice and 
digestive disturbances secondary to the lack of bile in the intestine 
grew progressively worse until the baby finally died. 

Cases of Pre-echmptic Toxemia, atad Echmpsia. Ignoring for 
the moment the controversies which exist regarding what factors in 
the abnormalities seen in eclampsia are causes and what are effects 
of the toxic condition, and looking superficially a t  the clinical pic- 
ture, one is impressed with the many points of similarity in this 
condition and in the intoxication seen in dogs with acute liver in- 
jury. The 2 conditions have in common a more or less acute liver 
injury, gastro-intestinal irritation, nervous disturbances, and, as  
reported by Titus, Dodds, and Willets,’” a tendency toward hypo- 
glycemia. 

Careful studies of the blood chemistry have been carried out on 8 
cases diagnosed as pre-eclamptic tosemia, 4 cases of real eclampsia 
with convdsions, 1 case of pregnancy complicated by chronic ne- 
phritis, 1 case of pneumonia in a woman in the sixth month of preg- 
nancy, and less complete studies on several dispensary cases of per- 
+tent vomiting of pregnancy. Several cases of normal pregnancy 
were also studied. Aside from the well recognized4 tendency for 
the uric acid concentration in the blood to run higher than nurmal, 

’ the usual non-protein nitrogen constituents were found to be normal 
in the pre-eclamptic a id  eclaniptic cases. The fasting bloml sugar 
levels were definitely decreased in the pre-eclamptic toxemias- 
ranging between 60 and 75 mgm.? as  compared to concentrations of 
from 90 to 105 in cases of normal pregnancy. The tendency to 
hypoglycemia was even more marked in’ true eclampsia especially 
just before a convulsive seizure when in 2 cases blood sugar concen- 
trations of 37 and 52 mgni. respectively were found. The guanidine 
concentrations were also definitely abnormal in both of the groups 
mentioned-values between 0.50 and 0.85 mgni. being usually oh- 
taitiecl a s  compared to the normal values of from 0.25 to 0.40 mgni. 
per 100 cc. of blood. No abnormalities in the blood sugar or pati- 
idine concentrations were found in the cases of pregnaiicy compli- 
cated by nephritis or pneumonia. 

Three pre-eclamptic cases entered the hospital and were give11 
calcium medication while the blood chemistry was carefully fol- 
lowed. Very promptly (within 1-2 hours) after the intravenous 
administration of calcium in the form of 10 cc. of a 10% calcium 

I *  Titus, P., Dodds, P., and Willets, E. W., Am. J .  Obs.  and Gyn., 1927, xiv, 89. 
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gluconate solution (Santloz C-o.'s sterile ampoules) and within 24 
hours after the oral administration of either calcium gluconate 3r 
lactate was started the lowered blood sugar levels were restored to 
within the limits of 90 to 100 mgni. per 100 cc. of blood. Accom- 
panying this change there kvas a general amelioration of symptoms, 
less nausea, and a consideralile fall in blood pressure. The guani- 
dine concentration was unaffected by medication. All 3 patients 
gave birth to living normal infants. Soon after delivery the guani- 
dine concentrations returned to normal and calcium medication was 
no longer necessary to maintain a normal blood sugar level. Several 
other dispensary patients in the pre-natal clinic showed similar 
symptomatic improvement after calcium medication but no blood 
chemical studies were made. 

More striking results ivere obtained in a case of eclampsia with 
convulsions given ititravenom calcium medication. This patient 
suddenly became blind, showed tetanic symptoms, and was nearly 
unconscious. The hlood sugar concentration was 52 mgm. and the 
guanidine 0.64 nigni. per 100 cc. of blood. A dose of 10 cc. of 107; 
calcium gluconate \vas giveti ly vein. Within 15 minutes the vision 
was much improved atid the mental condition more alert. Forty 
minutes after the dose the I~lood sugar was increased to 76 mgm. 
and the sight nortnal and the patient rational but weak. This im- 
provement persisted for several hours. Almut 6 hours later it was 
decided to induce labor and glucose was given intravenously to im- 
prove the patient's strength. During labor, which was very long 
arid difficult, the patient suffered a relapse into blindness and thc 
same convulsive condition but again promptly responded sympto- 
matically to intravenous calcium therapy. The baby was still-burn. 
The mother survived and showed no further tendency to hypogly- 
cemia or convulsive symptoms after delivery but died 3 weeks later 
from a local infection complicated with extreme anemia. 

Although the number of cases studied is small, we believe that the 
data obtained indicate that in certain clinical types of liver disease 
and in eclampsia the same abnormalities in blood chemistry are 
present as were seen in dogs during the intoxication produced by 
carbon tetrachloride or chloroform. Calcium medication has fur- 
nished prompt relief in  a ie\\. clinical cases showing increased guani- 
dine and low blood sugar coticentration. I t  is hoped that further 
work along these lines in lalmratories where larger amounts of 
clinical material are available may further evaluate these findings. 

We wish to thank the staffs of the Medical, Pediatrics, and Ob- 
stetrical services of the Vanderbilt University Hospital for their 



REACTIONS pro POLLEN AND HISTAMINE 61 1 

kindness and cooperation in making available to us the material and 
cases reported in this note. 
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Skin Reactions to Pollen and to Histamine. 

ROBERST W. LAMSON.” 

From t r i p  A11~rg.v C l i m k ,  Tlrr T,o.P Ange1e.v County Gelierd Hospital, Unit No. 1 ,  
Calif wnia. 

Certain “allergic” patients are classed as non-sensitive because no 
skin reactions are obtained when they are tested with the usual 
allergens. It is important to know i f  a direct relationship exists 
hetween reaction capacity and the type of skin under study, or if the 
site of the test is an important factor. The work of Lewis’ and 
his associates has furnished us a method for studying reaction ca- 
pacity in the skin hypersensitive or non-sensitive individual. 

Histamine, in the following dilutions, 1-1,OOO; 1-10,OOO; and 
1-100,000 (of the base) was employed as a test substance for both 
types of patients. Similar dilutions of pollen extracts were tested 
on those who were pollen sensitive. All tests were intracutaneous, 
and were made in the long axis on the flexor surface of the fore- 
arm. The amount injected, usually 0.01 cc., produced a welt 1.0 to 
1.5 mm. in diameter. Beginning at the antecubital space the first 
welt was made with the 1-1,000 dilution of the test substance. Thc 
1-100,OOO was the most distal. At the wrist the opposite margin 
of the arm was employed and the tests were in the reverse order- 
the 1-1,OOO was most distal. The tests were repeated 3 times using 
alternate arms. The wheal, the area of “reflex arteriolar dilata- 
tion”,’-secondary erythema-was measured and the presence of 
pseudopods noted. The patients included some with an elastic and 
others with a senile or crepe-paper type of skin. Some were taking 
epinephrin frequently, others had never employed the drug. 

The senile, atrophic, “crepe-paper” type of skin may give as large 
a reaction to histamine, or to pollen i f  the patient is sensitive, as is 
given by an elastic skin. The variation from patient to patient is 
characteristic of the individual and seemed to be unrelated to the 
type of skin. There were many instances where a patient gave a 

*With the technical assistance of Manrine Cannon, R. N. 
1 Lewis T., et nl., Heart, 1924, xi; 1926, xiii; 1927, xiv. 




