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Adverse effects occurred in four youths after intravenous injection
of an aqueous cannabis-seed tea, which was prepared by boiling the
seeds. The effects were immediate and included nausea, vomiting,
abdominal pain, watery diarrhea, chills, fever, hypovolemic shock,
hypotension, and non-oligemic transitory renal failure. Other mani-
festations included persistent hypoglycemia, tachycardia, gastro-
intestinal bleeding, conjunctival hemorrhage, injury, jaundice,
splenomegaly, leucocytosis, myalgia, arthralgia, motor weakness, and
prostration. Ischemia was noted on electrocardiogram (EKG). All
manifestations appeared to reverse within weeks, but these effects
had been potentially fatal.

During the past decade an increased
social use of Cannabis sativa ameri-
canus has occurred in our adolescent
and young adult population. Various
preparations of cannabis have been
used both medically and socially, at
least since biblical times. Recently,
medical research and scientific articles
about marijuana have been increasing
and much about this subject has been
written and reported through the
newsmedia. The question of legaliza-
tion of marijuana and of its beneficial
and harmful effects in humans is now
being debated socially and politically.

This report describes several adverse
effects of cannabis which occurred
following an intravenous injection of a
crude aqueous extract prepared from
cannabis seeds.

Case Reports
History

The patients were all caucasian
males between the ages of 17 and 20
years, who were in good health until
one day before admission when each
person injected, intravenously (IV), a
crude extract made by boiling can-
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nabis seeds. The remaining seeds were
identified as cannabis by knowledge-
able housestaff, a pharmacologist, and
a local botanist. Each patient had used
a variety of drugs previously, including
IV "speed." One patient had used a
non-heated aqueous extract of can-
nabis seeds, stalks, and leaves. However,
on this occasion the seeds were placed
in 3.0 ml of tap water in a "sterilized"
jar top and boiled for three to five
minutes using a green color as the
endpoint. Four separate batches were
prepared in this manner, but no filtr:n
tion was attempted. Each patient in-
jected 1.0 ml of the non-particulate
portion of the solution and shared the
same insulin syringe and 25-gauge
needle. Symptoms began in each pa-
tient about ten minutes following the
injection and was described as "all
down and no high." At this time, the
other friends who were present de-
cided not to try the experiment. The
initial symptoms included a heavy
feeling, throbbing headaches, dizzi-
ness, chills, fever, nausea, vomiting,
abdominal pain, myalgia, arthralgia,
and the onset of watery diarrhea about
one hour later. They sought medical
attention at a local free clinic which
was closed, and they returned home.
Severe weakness, prostration, and im-
mobility began about 24 hours after
the injections and before referral to
our hospital.

Physical Examination
Examination in the Emergency

Room for patient 1 showed an alert,
awake, 19-year-old male without an
obtainable blood pressure (BP), a weak
pulse of 116 beats per minute, a
respiration rate of 32 per min, and an
oral temperature of 38C (100.4F). His
general examination was within nor-
mal limits including reactive pupils of
normal size. Neurological examination
showed motor weakness of all ex-
tremities and hypoactive reflexes. A
test for stool occult blood was 3+
positive. The patient responded rapid-
ly to volume repletion with normal
saline. Examination of patients 2 and
3 (ages 20 and 17 years, respectively)
were within normal limits except for
weakness, hypotension (BP, 90/60), a
pulse rate of 100 beats per min, and
minimal fever 37.2-37.8C (99-lOOF).
Patient 4 (19-years-old) was awake and
alert, but cold, moist, and without an
obtainable BP. His pulse was 120 beats
per min, temperature 39.2C (102.6F),
and respiratory rate 22 per min. The
general physical and neurological
examinations were normal except for
motor weakness, possible hypoactive
reflexes, and the presence of 3+ posi-
tive occult blood in the stool. He
responded rapidly to volume repletion
with normal saline, but also received
systemic glucocorticoids.

Laboratory Results
Table 1 summarizes serial labora-

tory studies for each patient during
hospitalization. Each had normal
hemoglobin concentrations, but
hematocrit levels were not taken. Sig-
nificant leucocytosis persisted for four
days in patients 1, 2 and 4, but for up
to eight days in patient 3. The differ-
ential blood cell count showed mainly
segmented and band cells when leuco-
cytosis was present and patient 3 also

JO,URNAL OF THE NATIONAL MEDICAL ASSOCIATION, VOL. 69, NO. 7, 1977 491



cO co
0F)

0'-CV) rJ V- OCD 00
CV. 0 CV) CD

o

CY) CN

0 0

N

CD CD CV

c LO CY

(N (N4

r- CD CD

a)

co
CY)

00
(N4 CV)

CV) v
. ,.

a) 0
CVI) q~

CY) '-
v

00 I'- 0
CV) to C)

CV)

CD-

oo

CV)
(N (N

CD.
C)

CVI)

CY)

,it. CD '- (N
CD 000

0 '- vO- CV) 0 0 ) N

00 CV) CY) C) C) 1
v- CN CV) '- (N

CN (N o r- C1(

%-, -1 D 0 00 ) X- ) 0
D CD co co CD - 00 r CD

0 00 0
0 00 0

r 0 CVI) 4d

Lo ol) co(N

C o V 0

%-,
v)

%

0 0
00
CD CY)
0(6 (

0
0
0o
00
CV)

CD
O 0)0.i

CV) * 0o (N CV) t LO 0o

CD

N (-NCV'mCD: 00w

JOURNAL OF THE NATIONAL MEDICAL ASSOCIATION, VOL. 69, NO. 7, 1977

qcJ v 0

0 CN
CN 00

o CV)CNJ C

CY)

(N

0

CD

CV,

CY)

CY)

CD)
CD

CD~
C)

CD

CD

CV

CY)
CY)

0
C,)

0
0

CD 4

,it 0

0 C)

CD

CD

v

CY)

0
CD

0
LO

oq

D
CV,

00

co

cD

00

C)

CD

to

C)
(N

0
00

0
C
O

mCu

c
C

aCu.0L
m
m
c
c_u

C

CL
0

S

0

C

.0

c

0

m

C
L.
0
U-
C

0

040
co

-J
C8

S

co
I-

a.
Eu

Ow

ZE

c._
._ _

E

-r

LU

E

cr

Cu0
E

Zwz LU
E

z.o

E
mE

2

.0
0.
0
C

0
u

0
U

0
.0

E
-J

C.
0

0
C
m

0

z

0.

E
0

E cm

0._

CL
.0
o
°I

Eu
0.@

I

c
0.Ir
co
IL

I._ _ _

CD

CD

0
C7)

LO

C)
co

0 0

r-. LC

(NO

0
0
CD
(6

08 0

0j CV) '(*
1 : _

1 -

3 00

oo

CDt CD 'l

c6o i o -

o- tr v

0
0
0,

CVI)

ov

CD

0
0

,I)*
CN4

0
0
(N
C)

CV,

CN

492



V - -.~~~~~~~~~~~~~~~~~~~~~~~-0a 2 !! .X ig 2 r -*|i-l-3g g *-w ; . ,.-;~~~~~~~~~~~~~~-.r _7 MT If
Figure 1. EKG for patient 1 upon admission.
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Figure 2. EKG for patient 2 on the third hospital day.

developed 3 percent eosinophilia.
Severe hypoglycemia was initially pres-
ent in patients 2 and 3 (38 and 14
mg/dl) and mild hypoglycemia (50
mg/dl) was noted in patient 4. Each
patient was asymptomatic, but hypo-
glycemia persisted in patients 2 and 3
for three to four days. Blood urea,
nitrogen was elevated in each patient
for several days; serum creatinine
levels were normal in each patient; the
creatinine clearance was 150 and 101
cc/min respectively for patients 2 and
4 on the fifth hospital day, but was
only 40 cc/min for patient 1. Patient 1
had elevated serum amylase levels,
but urine amylase (diastase) levels
were not taken. The serum enzymes
(SGOT, SGPT, and CPK) were transi-
ently elevated in each patient, but the
enzyme source was not determined.
Total serum protein and bilirubin
levels were normal for each patient,
except patient 3 who had elevated
bilirubin of 3.0 mg/dl (60 percent
direct) on one occasion, followed by a
slightly elevated alkaline phosphatase
level.

Urinalysis for each patient was un-
remarkable except that patient 1 had
pyuria without bacteruria; the highest
specific gravity for either patient was
1.018, and no proteinuria was ob-
served. Screening for heavy metals was
negative, except for urinary lead in
patient 3. Serial cultures of blood,
sputum, and urine showed no growth.

An admission electrocardiogram for
patient 1 is shown in Figure 1, but is
essentially representative of patients 2
and 4, ie, each EKG showed a sinus
tachycardia and diffuse myocardial
injury and ischemia, but in patient 3
the injury and ischemic changes were
more localized. The EKG for patient 2
on the third day (Figure 2) shows right
axis deviation; an interventricular con-
duction defect with a RBBB pattern.
Figure 3 shows persistent T-wave in-
version in patient 1 on the eighth
hospital day, as well as a rightward
axis.

Summary of Clinical Manifestations
Table 2 shows a summary of the

organs and systems that were affected
by the IV cannabis preparation and
other abnormal laboratory results.
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Table 2 Summary of Organs and Systems Affected After IV Cannabis Tea

Organ or System

Heart Tachycardia, injury, ischemia, elevated enzymes

Vascular Congestion, shock, hypotension

Eyes Conjunctival congestion, petechial and confluent
hemorrhages

Hematoportic Bleeding, leu kocytosis, eosinophil ia

Gastrointestinal Pain, bleeding, nausea, vomiting, watery diarrhea,
hyperamylasemia, splenomegaly

Liver Jaundice, elevated alkaline phosphotase and

enzymes

Renal Transitory (non-oliguric) renal failure, azotemia

Brain Throbbing headaches

Musculoskeletal Myalgia, arthralgia, weakness, elevated enzymes

Nervous Weakness, hyporeflexia

Endocrine Hypoglycemia

Other Fever, chills, dizziness

Hospital Course

Following volume repletion in each
patient with normal saline, a search
was made, but not found, for another
cause of the fever and leucocytosis.
Each patient was given cephalothin
and kanamycin after appropriate cul-
tures, and patient 3 also received
ampicillin. The fever was absent after
three days, and the antibiotics were
discontinued. On the third hospital
day, a palpable spleen and conjunctival
petechial and confluent hemorrhages
were noted in patient 1, but a diag-
nosis of subacute bacterial endocardi-
tis could not be confirmed. Each
patient felt well enough to leave the
hospital against medical advice on the
eighth hospital day, but patient 1
returned for a conference one week
later and reported that all four pa-
tients appeared in good health.

Discussion
There is general agreement that

cannabis has been used for medicinal,
social, and utility purposes for almost
5,000 years. -4 It was also used exten-
sively in this country for about 100
years before the Marijuana Tax Act of
1937 and the discovery of other drugs
of greater purity, potency, variable
routes of administration, and superior
medicinal effects.1 -5 Medicinal use of
marijuana subsequently decreased dur-
ing the 1940s, and the social scene was
quiet for about 25 years until its social
use accelerated again in the 1960s. The
social and legal implications of using
marijuana has subsequently been de-
bated in the newsmedia and in medical
literature,2 -9 but marijuana medical
research projects are again increas-
ing 10-12

The medicinal uses of marijuanal12
as well as common clinical manifesta-
tions induced by marijuanal-4,9,10,13
have all been previously reported and
reviewed. Conflicting reports about
marijuana are abundant in the litera-
ture, but these could partly be due to
the various potencies of cannabis
preparations, the previous unavail-
ability of purified marijuana, and re-
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sults via animal vs human subjects.
Moreover, several different cannabis
preparations are known,913 but
the potential differences in responses
were not always considered.

Our patients demonstrated several
adverse effects (Tables 1 and 2) fol-
lowing the intravenous injections of a
boiled aqueous extract of cannabis
seeds, which could be called "pot tea."
These reactions could have been fatal
if the patients had not received medi-
cal treatment. We are aware of another
local case and three others in the
literature,14,15 which were similar to
our patients. A letter to the New
England Journal of Medicine 16 de-
scribed two additional cases, and
others14 were aware of two additional
cases which makes a total of 12 cases.
One of the two cases, 6and two other
cases,14 died under circumstances
similar to those of our patients.

An unusual manifestation in our
patients which was shared by the
patients of Henderson and Pugsley14
and King and Cowen1 5 was an un-
obtainable blood pressure, hypo-
volemic shock, non-oliguric renal fail-
ure, but a clear sensorium. Other
shared manifestations included chills,
fever, nausea, vomiting, abdominal
pain, myalgia, arthralgia, motor weak-
ness, peripheral coolness, increased
respiration, tachycardia, hypotension,
leucocytosis, azotemia, abnormal
serum enzyme and bilirubin levels,
splenomegaly, and presenting as a
medical emergency. Common to the
histories of these patients is previous
use of other drugs including IV
"speed" and intravenous injections of
a boiled cannabis solution. In contrast,
their patients had blurry doubled
vision, proteinuria, hemoconcen-
tration, thrombocytopenia, hypo-
prothrombinemia, hepatomegaly, pul-
monary congestion and infarction, and
early leucopenia and glycosuria in one
patient. Three of our patients showed
hypoglycemia, but it was persistent in
two patients; two patients had gastro-
intestinal bleeding, and conjunctival
congestion leading to hemorrhage; one
patient had hyperamylasemia; and
each patient showed cardiac injury and
ischemia on the EKG.

The EKG evidence of injury and
ischemia was pronounced and persis-
tent for three to four days in three
patients and ischemic changes were
still present in one patient on the
eighth hospital day. We are unsure of

the cardiac pathology involved, and
clinically we could not differentiate
cardiac muscle injury from pericardi-
tis.

Definite hypoglycemia occurred in
three patients, but this finding had
previously been debated in the litera-
ture. One study showed glycogenolysis
and hyperglycemia following canna-
binol injections in rabbits. 17 Although
the cardiovascular effects of marijuana
such as tachycardia and increased limb
blood flow appears to be mediated
through ,B-adrenergic mechanisms,18
the mechanisms regulating marijuana-
induced glucose changes in the pan-
creas or hypothalamus (including buli-
mia) have not been investigated to our
knowledge.

Volume repletion appeared bene-
ficial in each of our patients, but
glucocorticoid, vasoactive drugs, and
antibiotics did not appear necessary
despite the suspicion of unsterile IV
injections and septic shock. The small
needle and precautions used by our
patients may have prevented large
particles from being injected, and one
reported patient15 strained his "pot
tea" through a cotton filter. Surpris-
ingly, most of the adverse effects on
vital organs outlined in Table 2
appeared to be reversible in our pa-
tients and for others in the literature
from a few days up to three weeks.
However, two of the reported pa-
tientsl 4,1 5 subsequently developed
liver disease, but our patients were lost
to follow-up. Abnormal liver tests have
been noted in 12 other patients who
were significant users of marijuana.19

Tetrahydrocannabinols (A9THC>
A8THC) are thought to be the active
ingredients in cannabis, but other
derivatives may have some acti-
vity. Organic solvent extractions are
superior to aqueous extracts, but heat-
ing could alter the effectiveness of
cannabinol products4'12 and could
have altered or increased the potency
of the tea used by our patients. When
Henderson and Pugsley14 analyzed the
leftover tea from their patient, they
found THC, other cannabinols, and
numerous unidentified phenolic sub-
stances. However, we cannot be cer-
tain as to which chemical(s) caused the
adverse effects noted in our patients.
Some investigators have implied that
concommitant use of other drugs in-
creases the effectiveness of mani-
juana2 '8 and our patients and
others14'15 had recently used other

drugs. We conclude that intravenous
injection of a boiled aqueous extract
of cannabis seeds caused transitory,
but significant damage to several vital
body organs and systems. Although
these changes appear to be reversible
within a few weeks, they are poten-
tially fatal.
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