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This study was designed to investigate the potential of shark cartilage extracts to inhibit the growth and metastatic spread of a murine
solid tumour. The SCCVII carcinoma, implanted in the right rear foot of C3H mice, was used. Following tumour implantation, two
different commercially available extracts of shark cartilage (Sharkilage and MIA Shark Powder) were dissolved in water and orally
administered to the mice at doses that ranged from 5 to 100 mg per mouse. These injections were repeated on a daily basis for up to 25
days post-implantation of the primary tumour. Compared to non-drug-treated animals, daily administration of the shark cartilage
extracts did not show any adverse toxicity (as measured by changes in body weight and lethality). More importantly, none of the shark
cartilage doses tested had any retarding effect on the growth of the primary tumour, nor did they inhibit the development of metastases
seen in the lungs of the tumour-bearing mice at autopsy. In conclusion, our results offer no support for the proposed use of shark
cartilage extracts as an anti-cancer therapy.
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ORIGINAL ARTICLE

There has been a great deal of media attention recently
focused on the use of shark cartilage as a potentially
new anti-cancer treatment. The issue is a very sensitive
one. On the one side, there are those that claim that
there is evidence from both animal and human studies
demonstrating the anti-tumour activity of shark carti-
lage, and on the other, those that claim that no such
clear evidence exists and that the mass slaughter of
sharks is not justified (1–4). However, the concept that
shark cartilage may have the potential to inhibit the
growth of solid tumours does have some scientific foun-
dation.

There is good evidence that the growth of primary
tumours, and the spread and subsequent growth of their
metastases, is dependent on angiogenesis (5–7). This is a
highly complex process by which tumours develop their
own blood supply from the normal tissue blood vessels
(5, 8, 9). Considerable effort has been made to find
agents that could specifically inhibit this angiogenic pro-
cess (9, 10). One substance that appears able to do this
is cartilage. Initial studies demonstrated that rabbit
neonatal scapular cartilage could inhibit the neovascular-
ization of tumours implanted into the cornea of rabbits
(11). Additional studies were able to isolate a factor

from bovine cartilage that could inhibit the neovascular-
ization in the rabbit corneal assay (12, 13), in the sub-
conjunctival of mice (13) and in the CAM assay (14).
Later it was also shown that shark cartilage contained
inhibitors that could inhibit angiogenesis measured with
the rabbit corneal assay (15) and a human umbilical vein
endothelial cell proliferation assay (16).

What has never been shown in any peer reviewed pub-
lication is the ability of shark cartilage per se to inhibit
tumour growth and development in vivo. The current
study was a preliminary investigation in mice to test the
anti-tumour activity of two commercially available shark
cartilage extracts. Treatments involved daily oral admin-
istration of these agents, and were designed to duplicate
as closely as possible the recommended human applica-
tion. Tumour response was observed using the SCCVII
murine carcinoma model. This particular tumour model
was selected because it can be grown as a solid tumour
known to be responsive to both conventional anti-cancer
treatments (17–21) and anti-angiogenic therapy (22).
Furthermore, this tumour readily gives rise to pulmonary
metastases, the development of which can be modified
by therapeutic intervention (23, 24).
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MATERIAL AND METHODS

Animals and tumours

Female C3H/bom mice, aged between 3 and 4 months and
weighing approximately 27 g, were used in all experiments.
The tumour used was the SCCVII carcinoma, the deriva-
tion of which has been previously described (17). This
tumour was maintained by serial transplantation on the
flanks of C3H mice, fresh tumours being taken from
frozen stock every 3 months. Experimental tumours were
produced following sterile dissection of the large flank
tumours. Macroscopically viable tumour tissue was
minced with a pair of scissors, and 5–10 m l of this material
injected subcutaneously into the foot of the right hind limb
of the experimental animals. The tumour take in this study
was 100%. All the experiments were performed under
nationally approved guidelines for animal welfare.

Shark cartilage extracts

Two commercially available extracts of shark cartilage
were used. These were Sharkilage (Futurebiotics, Vermont,
USA) and MIA Shark Powder (MIA Export Ltd., Aus-
tralia). Both types were dissolved in sterile water at a range
of concentrations and orally injected into mice at a volume
of 0.5 ml/mouse, on a daily basis. Control mice were given
either no treatment or daily injections of sterile water.

Treatment and response

The body weights of all animals were recorded prior to the
start of the experiment. Mice were then implanted with the
SCCVII tumours and orally injected with the appropriate
dose of the shark cartilage extract. These injections were
repeated on a daily basis for up to 25 days post-implanta-
tion. During this time both the mouse body weights and
tumour volume were recorded daily. Tumour volume was
determined by the formula D1×D2×D3×p/6 (where the
D values represent 3 orthogonal diameters). At the end of
this 25-day period, the mice were killed by cervical disloca-
tion. This was necessary at this time to prevent the pri-
mary tumour becoming too large or the metastatic burden
too severe. The lungs of the killed mice, and those mice
dying before the end of the 25-day period, were removed
and examined for metastases. Scoring of these metastases
was done on an arbitrary scale of no, few or many obvious
metastases.

RESULTS

The growth of control SCCVII tumours following foot
implantation is shown in Fig. 1. Initially there was a lag
phase of approximately 1 week, after which the tumours
grew rapidly until they reached a size, typically around 600
mm3, when tumour growth appeared to slow. By day 25,
the average tumour volume was 1000 mm3. During the
first 10-day period of tumour growth, mouse body weight
shows a slight, but non-significant (Student’s t-test; p\

0.05) decrease from the average starting value of 27.0
down to 26.4 g. However, after 25 days there is a highly
significant (pB0.001) drop to 22.8 g.

Fig. 2 illustrates the effect that daily administration of
shark cartilage had on mouse body weight. The 15–20%
decrease in mouse body weight seen in the control animals
during the 25 days post-tumour implantation period was
not significantly changed (p\0.05) by daily administra-
tion of any dose of either shark cartilage extract. A total of
28% of control animals died during the 25-day treatment
period, and again there was no obvious effect of treating
with the different shark cartilage extracts on this rate of
lethality (data not shown).

The ability of the different shark cartilage extract treat-
ments to inhibit the growth of the foot implanted SCCVII
tumour was also investigated. Tumour volume was mea-
sured daily after implantation, as shown in Fig. 1, and the
time taken to reach a volume of 500 mm3 was recorded.
On average, it took 14 days for control tumours to reach
this volume. The effect of the different shark cartilage
extract treatments on the time taken to reach this size is
shown in Fig. 3. Any inhibition of tumour growth would
be evidenced by values significantly greater than 1.0. None
of the shark cartilage extract doses used in this study had

Fig. 1. Tumour volume (A) and mouse body weight (B) measured
in control mice as a function of time after implantation of
SCCVII tumour material in the foot of the host animals. Results
include both non-treated controls and those control mice that
received daily oral injections of saline. Points are means (91 SE)
calculated from an average of 32 mice/group.
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Fig. 2. The effect of shark cartilage extracts on mouse body
weight. Results show the relative percent of change in body
weight, between the weight measured prior to drug injection and
that measured on the last day of injection with different doses of
either Sharkilage (A) or MIA Shark Powder (B). Points are means
(91 SE) calculated from an average of 12 mice/group. The
shaded area shows the SE (91) for control animals.

did they influence the metastatic spread of this tumour to
the lungs of the host animals. The SCCVII tumour model
was selected for this study because it has been well docu-
mented, using both in vitro/in vivo excision and tumour
growth delay assays, that primary tumours are responsive
to conventional anti-cancer therapies such as radiation (19,
20), chemotherapeutic drugs (17, 18) and hyperthermia
(21, 22). Growth of this SCCVII tumour has also been
shown to be reduced by the anti-angiogenic fumagillin
analogue, TNP-470 (22). Finally, this tumour is known to
give rise readily to metastases in the lungs of the host
animals, and the development of these pulmonary metas-
tases can also be reduced by various treatments (23, 24).

Only one other experimental study has investigated the
effect of giving shark cartilage to mice: the one referred to
in the book by Lane & Comac (3). In that study, the
growth of human melanoma xenografts was inhibited with
daily oral administration of 1200 mg/kg shark cartilage.
Our study found no effect with oral daily doses of 5–100
mg/mouse, which, for a 27-g mouse, would be equivalent
to 185–3704 mg/kg. The reason for the difference in
results between the two studies is not clear, but it is

Fig. 3. The effect of different shark cartilage extract doses on the
growth of foot implanted SCCVII carcinomas. Results show the
time taken for tumours to reach a volume of 500 mm3 following
daily oral administration of either Sharkilage (A) or MIA Shark
Powder (B), and are expressed relative to the time taken for
control tumours to achieve this volume. Points are means (91
SE) calculated from an average of 11 mice/group. The shaded
area shows the SE (91) for control animals.

any significant (p\0.05) inhibitory effect on the growth of
the primary SCCVII tumour.

Table 1 shows the potential of these shark cartilage
extract treatments to influence metastatic spread of this
SCCVII tumour. In the control tumours, there was a
difference between the two series of experiments. For the
Sharkilage study, the percentage of animals showing no
obvious metastases was 32%, but in the MIA Shark Pow-
der study, this percentage was higher at 70%. What is clear
is that none of the shark cartilage extract treatments had
any influence on metastatic spread when compared to
controls in the same series of experiments. There was no
increase in the number of animals showing no obvious
metastases, nor was there any reduction in the number of
animals in which the lungs showed many metastases.

DISCUSSION

In this study we found that daily oral administration of
two different commercially available brands of shark carti-
lage extracts, at doses of between 5 and 100 mg/mouse,
were well tolerated by the animals. More significantly,
these doses had absolutely no detectable effect on the
growth of the transplanted SCCVII murine carcinoma, nor
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Table 1

The effect of daily oral administration of different doses of shark cartilage extracts on the de6elopment of SCCVII
metastases in the lungs of C3H mice

Dose given SCCVII metastasescType of shark
(mg/mouse)bcartilage extracta

No obvious (%) Few (%) Many (%)

6/19 (32) 8/19 (42)A 5/19 (26)0
5 2/9 (22) 5/9 (56) 2/9 (22)A

20 2/9 (22) 5/9 (56) 2/9 (22)A
3/10 (30) 6/10 (60)50 1/10 (10)A

100A 1/10 (10) 7/10 (70) 2/10 (20)
14/20 (70) 5/20 (25) 1/20 (5)B 0

5/9 (56) 3/9 (33)5 1/9 (11)B
20B 5/10 (50) 2/10 (20) 3/10 (30)

7/10 (70)B 2/10 (20) 1/10 (10)50
8/10 (80) 2/10 (20) 0/10 (0)100B

a Mice were given either Sharkilage (A) or MIA Shark Powder (B).
b The shark cartilage extracts were administered orally at these doses on a daily basis up to 25 days after
implantation of the primary tumour in the right rear foot.
c Results show the number of animals (and percentage) developing metastases in the lungs of SCCVII tumour
bearing mice at the end of treatment.

interesting to speculate as to why such a seemingly positive
finding, from a study that was completed in 1989, has
never been published in any peer reviewed journal.

In patients, the usual oral daily dose seems to be around
1000 mg/kg (3, 25). It is difficult to know how to compare
the human doses directly with those used in mice. On a
purely weight basis, 1000 mg/kg in mice would be ineffec-
tive. However, if the conversion of the daily human dose
to a mouse equivalent is based on surface area, then the
equivalent mouse concentration would be higher by a
factor of 12 (26), thus making 1000 mg/kg in man the
same as 12000 mg/kg in mice. This is just over three times
higher than the maximum concentration used in our exper-
iments. In our study, higher doses were not possible due to
solubility limitations of the shark cartilage, and because
0.5 ml was the maximum volume that could be orally
administered to the mice. It is not clear whether the
conversion of the human dose data to a mouse equivalent
dose should be done on a weight or surface area basis.
This can only be determined by performing detailed phar-
macokinetic analysis to determine the relative concentra-
tion of the active component in the blood of mice and
humans. However, since it is not clear exactly what active
component one should look for, such an investigation is
not possible at this time.

The early studies that demonstrated that shark cartilage
could inhibit angiogenesis did not use cartilage per se, but
rather substances that were isolated from it (15, 16).
Moreover, these extracts were incorporated into pellets
that were implanted into the cornea immediately in front
of the tumours whose growth they inhibited. It is likely
that, following oral administration of shark cartilage, the

quantity of active substance that actually gets into the
bloodstream and eventually reaches the tumour is proba-
bly much less than those used in the corneal experiments,
and may be insufficient to have any inhibitory effect on the
angiogenic process. This would argue against the oral
ingestion of high doses of shark cartilage, and instead
would support attempts to identify the active factors,
reproduce them chemically and administer them directly to
the tumour-bearing subjects. However, this would be no
different from the studies already ongoing with angiogenic
inhibitors such as angiostatin (27, 28), thrombospondin
(29) and endostatin (30, 31).

In conclusion, our study could not detect any effect of
oral administration of shark cartilage extracts on the
growth and metastatic spread of at least one murine
tumour model. Taking these data into consideration, along
with the facts that there has never been any other pub-
lished experimental data demonstrating the benefit of
shark cartilage per se as an anti-tumour agent; that al-
though experimental studies in the 1980s indicated a ratio-
nale for shark cartilage extracts having the potential to act
as anti-angiogenic agents, there has never been any real
follow-up; and that the only controlled clinical study inves-
tigating this aspect failed to show any benefit (25), it leads
us to conclude that the use of shark cartilage extracts in
cancer therapy has no documented effect.
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