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Lack of the Beneficial Effects of Mirazid (Commiphora molmol) When
administered with Chemotherapeutic Agents on Ehrlich Ascetic Carcinoma Bearing Mice
Sabry A. EL-Naggar
Department of Biology Faculty of Science, Al-Jouf University, KSA
Abstract: Recently, the complementary and alternative medicines are used all over the world to enhance the
anti-tumor activity and to ameliorate the side effects after chemotherapy treatments. The current study was
conducted to assess the efficacy of oleo-gum-resin of Commiphora molmol (Family: Burceraceae) known as
Myrrh and the commercial extract known as Mirazid (MRZ) as anti-tumor agents and its possible role as a
complementary medicine with the standard chemotherapeutic drugs; cisplatin or 5-Flurouracil (5-FU). Ehrlich
ascetic carcinoma (EAC) cells (2 x 106 cells / mouse) were inoculated in eighty four female Swiss albino mice by
intraperitoneal (i.p.) injection. After 24 hours of tumor inoculation, mice were divided into seven groups (n=12).
MRZ was injected alone or in combination with cisplatin or with 5-FU daily for 6 days. The anti-tumor efficacy
was evaluated by using median survival time (MST), tumor ascetic volume, counting the viable and non-viable
tumor cells. Some biochemical parameters and the hematological profile were assessed as well. Analyzing data
showed that the median lethal dose LD50 and LD90 of MRZ to normal mice were 1739.5 and 2777 mg/kg,
respectively. The study showed that the metronomic provision of MRZ (100 mg/Kg/6 days daily or 250 mg/Kg
every other day for 6 days) alone had no anti-tumor activity against EAC in vivo. In addition, the treatment with
MRZ alone or in concomitant with cisplatin or 5-FU didn’t change the hematological profile, but it did some
biochemical changes. Collectively, the treatment with MRZ had no effect as anti-tumor agent and didn’t show
any beneficial effects when administered in concomitant with chemotherapeutic agents.
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that some traditional plants were tested as anti-cancer
agent. Curcumin and ginger have found to be a potent
anticancer efficacy in vivo and in vitro [11-13].
Furthermore, it has reported that gallic acid which
extracted from garlic seeds can restrain the BEL-7404
cells proliferation and induce apoptosis in vitro [14].
In a recent study, the treatment with Commiphora
molmol (myrrh) which known commercially under the
name of Mirazid (MZR) in the Egyptian pharmacies
showed insignificant activity against fascioliasis [15, 16].
Also, it has reported that myrrh had hypocholesteremic,
antipyretic, antihistaminic, anti-gastric ulcer [17-19]. In
Egypt, several studies have been conducted to evaluate
the anti-schistosomal efficacy of myrrh [20], antifascioliasis [21]. The present study was carried out to
evaluate the antitumor activity of myrrh (Mirazid) using
Ehrlich ascites carcinoma (EAC) in Swiss albino mice and
to evaluate its role when administered in concomitant
with cisplatin or 5-FU using EAC-model.

Cancer represents the largest cause of death allover
the world and threaten over 6 million lives every year. Ten
million new cases of cancer are diagnosed globally every
year [1]. Despite the progress using surgical removal,
chemotherapy and/or radiotherapy, the outcomes are still
of limited. This limitation is due to the tumor cell
resistance or due to the escape from the immune system.
In addition, most of the existing anti-tumor drugs showed
some sort of side effects such as, paclitaxel [2],
doxorubicin [3, 4] and cyclophosphamide [5]. For these
reasons, recent studies were conducted to find new
modalities to minimize the side effects after treatment
with the chemotherapeutic agents [5-8]. One of these
modalities is to utilize the medicinal herbs as
complementary and alternative medicines to reduce the
side effects and/or to enhance the chemo-sensitivity of
the applied drugs [8-10]. Furthermore, it has been reported
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MATERIALS AND METHODS

MRZ i.p. After 24 hours of inoculation, mice were
delivered the doses for six consecutive days. On the
day +14, fifty percent (50%) of mice were sacrificed,
blood samples were collected from all groups and the
plasma quickly separated and frozen at -20 C until
used. The anti-tumor activity was measured in EAC
bearing mice with respect to the following
parameters; the changes in the total body weight;
tumor volume; total tumor cell counts. In brief, mice
were dissected and the ascitic fluid was collected
from the peritoneal cavity and the volume of the fluid
was measured by taking it in a graduated centrifuge
tube. To count the tumor cells, the ascitic fluid was
diluted 1:10-1:15 and the cells were counted by
staining with trypan blue.

Tumor Cell Line: Ehrlich ascites carcinoma (EAC) cells
were originally obtained from the National Cancer
Institute (Cairo University, Egypt). The tumor line was
maintained in female mice and has been propagated in our
laboratory by weekly intra-peritoneal (i.p) inoculation of
about 2 x106 cells/ mouse. The tumor cells multiplied
relatively freely within the peritoneal cavity. Unless
otherwise indicated, the EAC cells were obtained from
donor mice on the eight day of tumor growth. The cells
were withdrawn by sterile disposable syringe and diluted
with physiological saline. The viability of the cells was
97% as judged by trypan blue exclusion assay and
counted with haemocytometer.

Estimation of Biochemical Parameters: After the
collection of blood samples, mice were sacrificed and their
liver were excised, rinsed in ice-cold normal saline, blotted
dry and weighed. A 10% w/v homogenate was prepared
in normal saline. The homogenate was centrifuged at 4000
rpm for 10 min at 4°C. The supernatant thus obtained was
used for the estimation of transaminases (AST and ALT),
alkaline phosphatase (ALP). Blood samples from all
groups were centrifuged and the sera were collected to
estimate urea and creatinine as indication for the kidney
functions.

Animals: Adult Swiss female albino mice weighting 20±2
g were used and obtained from Teodor Bilharis institute
(TBI), Imbaba, Giza, Cairo, Egypt). Animals were kept in
clean and dry plastic cages, as 6 animals per cage in
12h/12h dark/light cycle under normal laboratory
condition of temperature and humidity, fed with rodent
pellets and tap water ad libitum.
Chemical Compounds: Cisplatin and 5-FU were obtained
from a local pharmacy and prepared under the sterile
conditions and kept at 4C until used. MRZ was obtained
from a local pharmacy and prepared freshly before the
treatment; mice were treated with 2mg/kg of cisplatin (i.p)
or treated with 20mg/kg of 5-FU for six consecutive days.
MRZ was injected (i.p) as 100 mg/kg for six consecutive
days alone or in combination with cisplatin or with 5-FU.

Hematological Studies: Red blood cells (RBCs), packed
cell volume (PCV), hemoglobin content (Hb g/dl) and
white blood cell (WBCs) counts were measured from
freshly blood samples obtained from the orbital plexus of
the eyes of all groups under the study using the
electronic blood counter. Differential WBC was carried
out from blood smears of normal, untreated and treated
groups.

Experimental Protocol:
Sixty female Swiss albino mice were divided into 4
groups (n=15) and injected with different doses of
MRZ orally (Table 1) and left for 24 hrs after injection
to determine the lethal dose which killed 50 percent of
normal female mice.
Eighty four female Swiss albino mice were divided
into 7 groups of 12 animals each, as follows: group I
(naive mice); group II EAC-bearing mice (positive
controls); group III: EAC-bearing mice treated with
cisplatin (2mg/kg) i.p; group IV: EAC bearing mice
treated with MRZ i.p (100 mg/kg/day); group V: EACbearing mice treated with a concomitant doses of
cisplatin and with MRZ i.p.; group VI: EAC bearing
mice treated with 5-FU (20mg/kg) i.p ; group VII: EAC
bearing mice treated with 5-FU (20mg/kg), i.p and

Statistic al Analysis: All values were expressed as
mean±SD. Statistical analysis was performed by
student’s‘t’ test P values <0.05 were considered as
significant when compared to control.
RESULTS
Lethal Dose Value of Mirazid in Normal Female Mice:
As shown in table 1, the effect of different doses of MRZ
when administered as a single oral dose to normal female
mice was assessed. The mortality data were recorded 24
hours post MRZ administration. Analyzing data showed
that the median lethal dose LD50 and LD90 of MRZ to
normal mice were 1739.5 and 2777 mg/kg, respectively.
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Table 1 Mortality rate of naïve mice injected with different doses of Mirazid
No. of mice
-------------------------------------------------------------------------Dose mg/kg

Tested

Killed

% Death

1000

15

2

13

1500

15

5

33

2000

15

9

60

2500

15

11

73

Fig. 1: Shows the total ascitic volume and the total tumor cell counts after 14 days post inoculation of EAC-cells.
Different groups of mice (12 per group) were inoculated with 2×10^6 EAC-cells, 24 hours later, mice were treated
according to the experimental plan. A) All groups were sacrificed on day 14 and the total ascitic volume were
measured using graduated tubes B). The total tumor cell count, viable and dead cells were determined using
trypan blue stain.
The true values of the LD50 and LD90 may be expected to
lie between (1606.7– 1883.3) and (2487.9 – 3066.1) mg/kg,
respectively.

treated group was significantly increased than the number
of the untreated group (Fig.1B).
Treatment with Cisplatin and MRZ Decrease the Loss of
Body Weight: As shown in figure 2, as compared to the
untreated group, the treatment with cisplatin alone
showed a significant decrease in the total body weight.
The combinatorial treatment with cisplatin and MRZ
showed a marginal increase in the total body weight when
compared to the group treated with cisplatin alone (Fig. 2).
Interestingly, the treatment with 5-FU alone or with MRZ
showed no changes in the body weight as compared with
the untreated group. Both of untreated and MRZ treated
groups showed increased in the total body weight at the
day 14 after tumor inoculation due the increase of the total
ascetic volume.

Treatment with Mrz Didn’t Show Antitumor Effect
Against EAC in vivo: After 24 hrs of EAC inoculation,
mice were treated with MRZ alone or in combination with
cisplatin or with 5-FU. The results showed that both of
the untreated group and MRZ treated mice had tumor
where the ascetic tumor volume in untreated and MRZ
treated mice were 6.75±0.5 and 8.8±0.7, respectively
(Fig. 1A). While the groups treated with cisplatin,
cisplatin/ MRZ, 5-FU or 5-FU/mirazid had no tumor after14
days of inoculation. Interestingly, the treatment with MRZ
and cisplatin together showed a toxic effect on the tumor
bearing mice, whereas 5 mice of 12 were dead starting from
day 4 until day 12 (data not shown). The results showed
that although the total ascetic volume in the group treated
with MRZ was slightly higher than the volume of the
untreated group, the total number of live cells was less
than it in the untreated group. Furthermore, the results
showed that the total number of dead cells in the MRZ

Treatment with MRZ Increased the Median Survival
Time (MST): Half numbers of mice were left under the
laboratory condition to calculate the median survival time
(MST). The results showed that the untreated group was
died 27 days post inoculation while treated group with
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Fig. 2: Shows the kinetic changes in the total body weight
after 14 days post inoculation of EAC-cells.
Defferent groups of mice (12 per group) were
inoculated with 2×10^6 EAC-cells, 24 hours later,
mice were treated according to the experimental
plan. Mice were weighted on day 0, 4, 8 and 14
after inoculation with tumor. The tumored groups
were sacrificed on day 14 and the changes in the
total body weight were calculated.

Fig. 3: Treatment with Mirazid for 6 days daily showed no
significant changes in the MST as compared with
the untreated group. Different groups of mice were
inoculated with 2×10^6 EAC-cells, 24 hours later,
mice were treated daily for 6 days according to the
experimental protool. Fifty percent of all mice were
housed after 14 days post inoculation and the
mortality rate was observed daily to determine the
MST.

Table 2: Shows some biochemical parameters for the liver and kidney of all groups under the study

Groups

Liver functions (homogenate 1%)

Kidney functions (Serum)

----------------------------------------------------------------------------

-----------------------------------------------

AST

ALT

ALP

Creatinine

Urea

65±5.5

55±4.5

18±2.5

0.8±0.15

20±2.5

Untreated

71.5±23

79±3.0

25±4.5

0.7±0.2

30±3.5

Cisplatin

54±16.8

89±5.5

19±3.0

1.7±0.3*

67±9.0*

Mirazid

91±1.8*

82±6.2

34±5.2*

1.7±0.11*

69±7.0*

Cis/ Mirazid

55±24.5

81±3.0

35±4.0*

1.2±0.11*

88±7.5*

5-FU

65±27.7

77±1.2

11±4.0

1.4±0.11*

51±1.4*

5-FU/ Mirazid

51±27*

79±3.0

25±9.9

1.4±0.2*

41±10

Cont. (Naïve)

* Differences are statistically significant from the control group at p< 0.05.
Table 3: Shows the hematological profile of all groups under the study
Hematological profile (Mean±SD)
---------------------------------------------------------------------------------------------------------------------------------------------------------------------Differential leucocytes
-----------------------------------------------------------Groups

RBCs x 106/ul

Hb (g/dl)

Hct (%)

WBCs x 103/ul

Neut. (%)

Control (naïve)

9.5±0.3

13.5±0.7

43±2.8

Lymph. (%)

10.5±0.5

6.5±1.5

75±9.0

Mono. (%)

Untreated

7.7±1.2

11.5±1.5

35±5.0

17±6.0

17.5±0.77

8.5±0.7

50.5±6.3

37.5±2

Cisplatin

9±0.5

15±0.8

45±2.8

9±1.8

10.5±0.7

57±10.0

19.5±5.0*

Mirazid

7.5±0.9

11.5±1.5

33.5±4.5

23±0.6*

17±0.6*

45.5±7.5

37.5±3.5

Cisp/Mirazid

8.8±1.4

14±2.0

42±6.0

12±1.3

5.5±0.7

68.6±5.6

23±3.6

5-FU

9±0.8

13.5±1.2

40.5±3.8

18±0.2

6±1.0

75.5±6.3

18.5±5.2*

5-FU/Mirazid

9±0.9

15±1.0

40.5±2.0

13.5±1.0

4±1.2

79±6.0

17±4.3*

* Differences are statistically significant from the control group at p< 0.05.
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liver tissues (Table 2). As compared with the untreated
group, the level of creatinine and urea were increased in
all the treated groups.
Treatment with MRZ Altered the Hematological Profile:
The results showed that the treatment with MRZ had no
effect on the total RBCs count, Hb concentration or the
packed cell volume (PCV) when compared with the
untreated group (Table 2). In contrast, the treatment with
MRZ alone led to a significant increase in the total
number of white blood cells, especially in the percentage
of neutrophil cells. Interestingly, treatment with cisplatin
or 5-FU alone or in combination with MRZ returns the
hematological profile into the normal value as compared
with the normal naïve mice (Table 3). Treatment with
cisplatin alone or cisplatin and MRZ showed a dramatic
change in the total number of platelets as compared with
the untreated and control naïve mice (Fig. 4).

Fig. 4: Cisplatin injection led to a significant reduction in
the number of platelets after 14 days post
inoculation of EAC-cells. Different groups of mice
were inoculated with 2×10^6 EAC-cells, 24 hours
later, mice were treated according to the
experimental plan. In day 14 post inoculation, all
groups of mice were bled using the retro-orbital
bleeding technigque, blood samples were
transferred into tubes with anti-coagulant and
samples were analyzed to estimate the platelets
count

DISCUSSION
Some recent studies showed that Mirazid
(Commiphora molmol) has potent anti-tumor activity
against different tumor cell lines [22]. In this study, the
role of MRZ as anti-tumor drug and its role as
complementary medicine during the treatment with
chemotherapeutic agents were assessed. Our results
showed that the treatment with MRZ alone as compared
with the reference drugs; cisplatin and 5-FU had no any
anti-tumor activity when administered for 6 consecutive
days at dose of 100 mg/kg. Our results weren’t in
agreement with the previous study that showed MRZ has
anti-tumor activity [22, 23]. After the treatment with MRZ
alone, all mice died soon after the control group directly
and these results indicated that MRZ had no any antitumor effect under these treatment doses. Interestingly,
despite of the total ascetic volume obtained from the MRZ
treated group was higher than this volume of the
untreated group, the number of the dead tumor cells was
higher in the group treated MRZ than this number of the
untreated group. Furthermore, the number of the live cells
was lower in the MRZ treated group as compared with the
untreated group.
This observation may indicate that the treatment with
MRZ with 600 mg/kg in metronomic dose showed some
toxic effect on the Ehrlich carcinoma cells but not enough
to stop the progression of the EAC-cells, this result was
not in agreement with the previous study by Nomicos [22]
which showed that MRZ has a potent antitumor activity.
The treatment with cisplatin alone led to sever loss in the

MRZ was died 5 days after the untreated group
(Fig. 3). The results showed also that the treatment
with cisplatin or 5-FU or with a combination of
MRZ and cisplatin or 5-FU and MRZ led to cure
the mice after 14 days of tumor inoculation.
Interestingly, the recurrence of tumor appeared
only on the group treated with 5-FU/mirazid after
40 days from the beginning of the experiment
(data not shown).
Effect of MRZ Injection on Some Biochemical
Parameters on EAC-Bearing Mice: The results showed
that as compared with naïve mice, AST enzyme was
increased in the untreated group (tumor alone). Treatment
with cisplatin, cisplatin/ MRZ, 5-FU or 5-FU/mirazid return
the level of this enzyme into the normal range, in contrast
the treatment with MRZ alone significantly increased the
level of AST enzyme above the normal value. All groups
showed increase in the level of ALT as compared to the
naïve mice (Table 1). Also, as compared to naïve mice, the
untreated group of mice showed an increase in the level
of alkaline phosphatase (ALP). The treatment with
cisplatin or 5-FU showed similar levels of ALP when
compared to naïve mice. Treatment with MRZ and
cisplatin or with 5-FU increased the level of ALP in the
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and this could be due to the toxicity of the cisplatin. Even
though, the treatment with cisplatin and MRZ showed
toxic effect [24], the concomitant treatment marginally
increased the total body weight of mice. Interestingly, the
treatment with 5-FU alone or in combination with MRZ
had no significant changes in the total body weight.
Surprisingly, mice were treated with 5-FU and MRZ
together showed recurrence of the tumor after 40 days of
the beginning of the experiment. This result could explain
that MRZ may be interfere with the action of the 5-FU on
Ehrlich carcinoma cells in vivo.
It is well known that liver dysfunctions and the
hepato-cellular damage caused by toxic agents are
associated by the significant increase in ALP and GPT
levels. Treatment with a combination of cisplatin and
MRZ increased the level of ALP and urea in the liver
tissue and in serum of the blood and this could be explain
why the provision of MRZ was toxic when injected with
cisplatin. Furthermore, the growth of the tumor in the
experimental animals is known to be associated with
decrease RBC count, Hb content and increase in
leukocytes and platelets and the reversal of lymphoidmyeloid ratio in the differential WBC count [25]. As
compared with the naïve mice, the treatment with cisplatin
alone, cisplatin/ MRZ, 5-FU or 5-FU/ MRZ return the
hematological parameters into the normal values. In
contrast, the untreated group and the MRZ treated group
showed decrease in some hematological parameters such
as RBC count, HCT, Hb content. Treatment with MRZ
only increased the total WBCs and neutrophils as
compared with the untreated groups. Again the treatment
with cisplatin or with a combination of cisplatin and MRZ
showed a significant reduction in the number of the
circulated platelets and this could be explaining the
cisplatin toxicity in the hematological level and this
reduction is due to the direct toxic effect of cisplatin [24].
In conclusion, the treatment with MRZ against Ehrlich
ascetic carcinoma bearing mice showed no effect. In
addition, the concomitant administration of MRZ with
cisplatin was toxic and cause recurrence and grow of the
tumor again when injected concomitantly with 5-FU.

1.

2.

3.

4.

5.

6.

7.

8.

CONCLUSION
Given that, the treatment with MRZ is not
recommended as complementary drug for patient under
the treatment with chemotherapeutic agents due to the
lack beneficial effect as anti-tumor or complimentary
medicine.

9.

198

Abdullaev, F.R., B.V. Roitenburd and A.J. Espinosa,
2001. Plant-drived agents against cancer. In: Gupta
SK, editor Pharmacology and therapeutics in the new
millennium New Delhi: Narosa Puplising House,
pp: 345-354.
Munzone, E., A. Di Pietro, A. Goldhirsch,
I. Minchella, E. Verri, M.C. Rocca, C. Marenghi,
G. Curigliano, D. Radice, L. Adamoli and
F. Nole, 2010. Metronomic administration of
pegylated liposomal-doxorubicin in extensively
pre-treated metastatic breast cancer patients:
a mono-institutional case-series report. Breast,
19: 33-37.
Susa, M., A.K. Iyer, K. Ryu, F.J. Hornicek,
H. Mankin, M.M. Amiji and Z. Duan, 2009.
Doxorubicin loaded Polymeric Nanoparticulate
Delivery System to overcome drug resistance in
osteosarcoma. BMC Cancer, 9: 399.
Cheng, C., W. Xue, H. Diao, S. Xia, L. Zuo, A. He,
F. Gao, Z. Huang, J. Chen and J. Zhang, 2010.
Antitumor activity and toxicological properties of
doxorubicin conjugated to [alpha,[beta]-poly[(2hydroxyethyl)-L-aspartamide]
administered
intraperitoneally in mice. Anticancer Drugs,
21: 362-371.
Dantas, A.C., F.F. Batista-Junior, L.F. Macedo,
M.N. Mendes, I.M. Azevedo and A.C. Medeiros,
2010. Protective effect of simvastatin in the
cyclophosphamide-induced hemohrragic cystitis in
rats. Acta Cir Bras, 25: 43-46.
Desai, A.G., G.N. Qazi, R.K. Ganju, M. El-Tamer,
J. Singh, A.K. Saxena, Y.S. Bedi, S.C. Taneja and
H.K. Bhat, 2008. Medicinal plants and cancer
chemoprevention. Curr Drug Metab., 9: 581-591.
Ghorab, M.M., F.A. Ragab, S.I. Alqasoumi,
A.M. Alafeefy and S.A. Aboulmagd, 2010. Synthesis
of some new pyrazolo[3,4-d]pyrimidine derivatives of
expected anticancer and radio-protective activity. Eur
J. Med. Chem., 45: 171-178.
Mohan, M., S. Kamble, P. Gadhi and S. Kasture, 2010.
Protective effect of Solanum torvum on doxorubicininduced nephrotoxicity in rats. Food Chem. Toxicol.,
48: 436-440.
Latha, P.G., D.A. Evans, K.R. Panikkar and
K.K. Jayavardhanan, 2000. Immunomodulatory and
anti-tumour properties of Psoralea corylifolia seeds.
Fitoterapia. 71: 223-231.

Advan. Biol. Res., 5 (4): 193-199, 2011

10. Park, J.H., K.K. Park, M.J. Kim, J.K. Hwang, S.K. Park
and W.Y. Chung, 2008. Cancer chemoprotective
effects of Curcuma xanthorrhiza. Phytother Res.,
22: 695-698.
11. Kundu, J.K., H.K. Na and Y.J. Surh, 2009. Gingerderived phenolic substances with cancer preventive
and therapeutic potential. Forum Nutr., 61: 182-192.
12. Hartojo, W., A.L. Silvers, D.G. Thomas, C.W. Seder,
L. Lin, H. Rao, Z. Wang, J.K. Greenson, T.J. Giordano,
M.B. Orringer, A. Rehemtulla, M.S. Bhojani, D.G. Beer
and A.C. Chang, 2010. Curcumin promotes apoptosis,
increases chemo sensitivity and inhibits nuclear
factor kappaB in esophageal adenocarcinoma. Transl.
Oncol. 3: 99-108.
13. Lobo, R., K.S. Prabhu, A. Shirwaikar and
A. Shirwaikar, 2009. Curcuma zedoaria Rosc. (white
turmeric): a review of its chemical, pharmacological
and ethnomedicinal properties. J. Pharm. Pharmacol.,
61: 13-21.
14. Zhong, Z.G., J.L. Huang, H. Liang, Y.N. Zhong,
W.Y. Zhang, D.P. Wu, C.L. Zeng, J.S. Wang and
Y.H. Wei, 2009. The effect of gallic acid extracted
from leaves of Phyllanthus emblica on apoptosis of
human hepatocellular carcinoma BEL-7404 cells.
Zhong Yao Cai., 32: 1097-1101.
15. Haridy, F.M., M.F., El Garhy and T.A., Morsy, 2003.
Efficacy of Mirazid (Commiphora molmol) against
fascioliasis in Egyptian sheep. J. Egypt Soc Parasitol.,
33(3): 917-924.
16. Botros, S.S., N.M. El-Lakkany, A.A. Badawy,
S.S. Mahmoud, F.A. Ebeid and A. Fenwick,
2009. Mirazid shows insignificant activity against
ovine fascioliasis. Ann Trop Med Parasitol.,
103: 605-616.

17. Tariq, M., A.M. Ageel, M.A. Al-Yahya, J.S. Mossa,
M.S. Al-Said and N.S. Parmar, 1985. Antiinflammatory activity of Commiphora molmol.
Agents and Actions, 17: 381-382.
18. Al-Harbi, M.M., S. Qureshi, M. Raza, M.M. Ahmed,
M. Afzal and A. Shah, 1997. Gastric anti-ulcer and
cytoprotective effect of Commiphora molmol in rats.
J. Ethnopharmacol., 55: 141-150.
19. Nomicos, E.Y., 2007. Myrrh: medical marvel or myth
of the Magi? Holist Nurs Pract, 21: 308-323.
20. Massoud, A., O. Salama and J.L. Bennett,
1998.
Therapeutic
efficacy
of
new
schistosomicidal drug, derived from myrrh, in
active intestinal schistosomiasis complicated
with hepatosplenomegaly. Proceedings of the 9th
International Congress of Parasitology (ICOPA IX),
Chiba, Japan Bologna: Monduzzi Editores,
pp: 619-623.
21. Massoud A.S., S.E. Salama and A. Massoud, 2001.
Preliminary study of therapeutic efficacy of a new
fasciolicidal drug derived from Commiphora molmol
(myrrh). Am. J. Trop. Med. Hyg., 65: 96-99.
22. Nomicos, E.Y., 2007. Myrrh: medical marvel or myth
of the Magi? Holist Nurs Pract., 21: 308-323.
23. Queshi, M.M.,
M.M.
Ahmed, M. Raza,
A.B. Giangreco and A.H. Shah, 1993. Evaluation of
the genotoxic, cytotoxic and antitumor properties of
Commiphora molmol using normal and enrlich
ascites carcinoma cell-bearing Swiss albino mice.
Cancer Chemotherapy and Pharmacol., 33: 130-138.
24. Anderson, M.E., A. Naganuma and A. Meister, 1990.
Protection against cisplatin toxicity by administration
of glutathione ester. The FASEB J., 4: 3251-3255.
25. Ghosh, S.U.,
S.
Bhattacharya, S. Dutta,
B. Bhattacharya and U. Sanyal, 1999. Evaluation of
toxicity of beta-tethymustine, a new anticancer
compound in mice. Cancer Lett., 138: 107-114.

199

