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TI - PLANT ANTITUMOR AGENTS: THE ISOLATION, STRUCTURE ELUCIDATION AND 
 
MODIFICATION OF ANTHRAQUINONES ISOLATED FROM MORINDA PARVIFOLIA 
 
AB - Bioassay directed fractionation of the active extract of Morinda parvifolia resulted in the isolation 
and characterization of two new anthraquinones, morindaparvin-A and -B, in addition to the known 
compounds, lucidin-omega-ethylether, lucidin-omega-methylether, alizarin-1-methylether, 
digiferruginol, 1-hydroxy-6 or 7- hydroxymethylanthraquinone and 2-hydroxymethylanthraquinone. 
Syntheses of morindaparvin-A, -B and other known anthraquinones were successfully achieved for 
further structure proof. Most of these anthraquinones isolated from M parvifolia showed cytotoxic 
activity in KB cells. Compounds, such as morindaparvin-A, alizarin-1- methylether and 2-
hydroxymethylanthraquinone also showed anti-leukemic activity against P-388 lymphocytic leukemia 
cell proliferation in vivo. Several synthetic analogues of these naturally occurring anthraquinones were 
designed and synthesized for possible enhancement of antitumor activity. A few compounds showed 
significant activity in the P-388 lymphocytic leukemia screening. (Author abstract)  
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TI - Anticancer activity of Morinda citrifolia against Lewis lung carcinoma and Rauscher retroviral 
leukemia in mice (Meeting abstract). AB - Morinda citrifolia (noni) is a traditional Hawaiian herb. 



Ethanol precipitation of the fruit juice of the noni (noni-ppt) has been shown to be therapeutically active 
against intraperitoneally (ip) implanted Lewis lung carcinoma (LLC) in syngeneic C57BL/6 mice. Noni- 
ppt prolonged the mean survival time (MST) of LLC implanted mice by 123% (MST of control = 14.7 
days and treated = 32.7 days, n=34) at a 1 mg dose injected ip for a total of 5 injections. Concomitant 
treatment with immunosuppressive agents such as 2 chloroadenosine or cyclosporine resulted in the 
abrogation of the antitumor activity of the noni-ppt, suggesting the antitumor activity acts via activation 
of host immune system. Noni-ppt was essentially noncytotoxic in KB cell cultures and significantly 
stimulated interleukin-1 beta production from human peripheral mononuclear cells. Noni-ppt also 
demonstrated prophylactic activity against leukemia induced by ip inoculation of plasma containing 
Rauscher retrovirus, a model of HIV infection, in BALB/c mice as measured by spleen weight. Noni-ppt 
prevented splenomegaly in BALB/c mice, by 51% (mean spleen weight of control = 0.45g and treated = 
0.22g, n = 18) at a single 1 mg dose injected 3 days prior to virus inoculation. 
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TI - Anticancer activity of Morinda citrifolia against Lewis lung carcinoma and Rauscher retroviral 
leukemia in mice (Meeting abstract). AB - Morinda citrifolia (noni) is a traditional Hawaiian herb. 
Ethanol precipitation of the fruit juice of the noni (noni-ppt) has been shown to be therapeutically active 
against intraperitoneally (ip) implanted Lewis lung carcinoma (LLC) in syngeneic C57BL/6 mice. Noni- 
ppt prolonged the mean survival time (MST) of LLC implanted mice by 123% (MST of control = 14.7 
days and treated = 32.7 days, n=34) at a 1 mg dose injected ip for a total of 5 injections. Concomitant 
treatment with immunosuppressive agents such as 2 chloroadenosine or cyclosporine resulted in the 
abrogation of the antitumor activity of the noni-ppt, suggesting the antitumor activity acts via activation 
of host immune system. Noni-ppt was essentially noncytotoxic in KB cell cultures and significantly 
stimulated interleukin-1 beta production from human peripheral mononuclear cells. Noni-ppt also 
demonstrated prophylactic activity against leukemia induced by ip inoculation of plasma containing 
Rauscher retrovirus, a model of HIV infection, in BALB/c mice as measured by spleen weight. Noni-ppt 
prevented splenomegaly in BALB/c mice, by 51% (mean spleen weight of control = 0.45g and treated = 
0.22g, n = 18) at a single 1 mg dose injected 3 days prior to virus inoculation. 
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TI - The effect of noni fruit extract (Morinda citrifolia, Indian mulberry) on thymocytes of BALB/c 
mouse (Meeting abstract). AB - In recent years, the ripe noni fruit juice has been taken orally by people 
in the State of Hawaii. The increased interest stems from the rediscovery of the early use of the fruit 
juice by the Polynesians. The noni juice has been attributed to alleviate the following ailments according 
to Abbott (La'au Hawaii, Traditional Hawaiian Uses of Plants): menstrual cramps, arthritis, diabetes, 
gastric ulcers, sprains, poor digestion, cancer and problems associated with high blood pressure. A 
recent study (Hirazumi et al, Proc AACR, March, 1992) showed noni juice to inhibit the Lewis lung 
tumors in C57BL/6 mice with no affect on the other tumors in culture (KB, XC, BALB/3T3 and 
NIH/3T3). In this study, the noni fruit juice was investigated for its mitogenic effect on BALB/c thymus 
cells. The noni juice was obtained from squashed, semiripe fruits or by leaching from ripe fruits over a 
period of 2 wk at room temperature. The noni juice was separated into 50% aqueous alcohol soluble and 
precipitated fractions. The residue (powder) of both fractions showed stimulation of BALB/c thymus 
cells in the [3H]thymidine analysis. Max stimulation indices of 9 and 8 were obtained for the 50% 
precipitated and soluble fractions, respectively. Each sephadex gel (SG-200) fraction gave variable 
peaks at 210, 225, 240, 275, 300 and 350 nm. The active mitogenic principle appeared in the early 
fractions containing the larger mol wt compounds (greater than or equal to 100,000 D). It is suggested 
that inhibition of Lewis lung tumors in mice, in part, may have been due to stimulation of the T-cell 
immune response. 
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TI - Screening of Morinda lucida leaf extract for antimalarial action on Plasmodium berghei berghei in 
mice. AB - The leaf extract of Morinda lucida collected in August was administered subcutaneously to 
albino Swiss mice infected with P. berghei berghei. The schizontocidal activity on early infection was 
assessed by administering chloroquine (standard) distilled water or Morinda lucida as single daily dose 
on day 0-3 to infected mice. On day 4 the degree of parasitaemia and percentage was determined in 
relation to control. Its schizontocidal activity was also observed on an established infection by 
administering the drugs 72 h after infecting the mice and the degree of parasitaemia was determined 
daily. The repository action of pyrimethamine was also compared with Morinda lucida. On the early 
infection, the chloroquine equivalent of Morinda lucida was found to be 1.0 mg/kg. In established 
infection a daily increase in parasitaemia was observed in control group while the animals that received 
chloroquine (5 mg/kg) and 1/6 dilution of the stock of Morinda lucida extract showed a sharp fall in 
parasitaemia from the second day of treatment. For the prophylactic test, 1.2 mg/kg of pyrimethamine 
and 1/6 dilution of stock of extract produced 80.5% and 70% chemosuppression respectively. It 
isinteresting to note that Morinda lucida leaves extract appears to have schizontocidal and repository 
effects in mice infected with P.berghei berghei. 
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AU - Laoye OJ 
 
TI - Investigations of various extracts of Morinda lucida for antimalarial actions on Plasmodium berghei 
berghei in mice. AB - Morinda lucida extracts, the stem bark, the root bark and the leaves were screened 
for antimalarial activity in a "4-day schizontocidal test' against a chloroquine-sensitive strain of P. 
berghei berghei in mice. Each extract was administered as a single daily dose on days 0, 1, 2 and 3 to 
mice that had received an intraperitoneal inoculum of 1 X 10(7) infected erythrocytes. Each extract 
produced a degree of suppression of parasitaemia. The most promising result was obtained with 
chromatographic fractions of the stem bark extracts, the highest dose producing 96.4% suppression of 
parasitaemia. 
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TI - The occurrence of selenocystathionine in Morinda reticulata Benth., a toxic seleniferous plant. AB - 
[No Abstract Available]  
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TI - Induction of normal phenotypes in ras-transformed cells by damnacanthal from Morinda citrifolia. 
AB - We have screened tropical plant extracts for substances that induce normal morphology in K-rasts-
NRK cells. As a result we isolated an anthraquinone compound, damnacanthal, from the chloroform 
extract of the root of Morinda citrifolia. Damnacanthal induced normal morphology and cytoskeletal 
structure in K-rasts-NRK cells at the permissive temperature, without changing the amount and 
localization of Ras. The effect of damnacanthal was reversible, and the compound had no effect on the 
morphology of RSVts-NRK cells expressing the src oncogene. Thus, damnacanthal is a new inhibitor of 
ras function.  
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TI - Chemical constituents of Chinese natural medicine, morindae radix, the dried roots of morinda 
officinalis how.: structures of morindolide and morofficinaloside. AB - A new iridoid lactone, 
morindolide, and a new iridoid glucoside, morofficinaloside, have been isolated from a Chinese natural 
medicine, Morindae Radix, the dried root of Morinda officinalis How. together with a number of known 
compounds: five anthraquinones, four iridoid glucosides, a monoterpene glycoside, two sterols, an 
ursane- type triterpene, and a lactone compound. The chemical structures of the new compounds were 
determined on the basis of chemical and physicochemical evidence.  
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TI - [Comparison with the pharmacological actions of Morinda officinalis, Damnacanthus officinarum 
and Schisandra propinqua] AB - There are three kinds of plants, Morinda officinalis (1), Damnacanthus 
officinarum (2), and Schisandra propinqua (3) whose roots have been used since the ancient time. In this 



paper, some of their pharmacological actions that are related to tonifying and invigorating Yang were 
examined and compared. The body weight, the thymus weight, the amount of leukocyte in the blood, 
and the continuing swimming times of the young mice could be increased with the oral administration of 
the water extractions of (1) and (2) (P less than 0.05-0.001). The Rt of M-receptor in the brains of the 
hypothyroidism mice were decreased after administration of the water extracts of (1) and (2) (P less than 
0.05). (1) could also increased the amount of leukocyte in the blood of leukocytopenia mice caused by 
radiation of gamma-ray (P less than 0.01). (3) has not shown the obvious effects (P greater than 0.05). 
The results indicate that (1) and (2) have the ability of anti-fatigue, improving the immunological action 
of the young mice, and reducing the excitability of the para- sympathetic nervous system of the 
hypothyroidism mice through decreasing the Rt of M-receptor in their brains. All of them did not show 
acute toxicity, inducing mutation, and sexual hormone like actions. 
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AU - Yao Z 
 
TI - [Chemical constituents of Morinda officinalis How] AB - This paper reports the identification of 
four compounds isolated from the cortex of Morinda officinalis growing in Guangdong Province. These 
compounds are beta-sitosterol (I), 2-methyl-anthraquinone(II), rubiadin-1-methyl ether(III) and 24-
ethylcholesterol(VI). Compounds II and VI are isolated from Morinda Genus for the first time. 
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TI - [Antidepressant active constituents in the roots of Morinda officinalis How] AB - Five compounds 
having antidepressant activities have been isolated from the roots of Morinda officinalis, a Chinese 
traditional Yang- tonic drug. These compounds were identified as succinic acid (1), nystose (2), 1F-
fructofuranosylnystose (3), inulin-type hexasaccharide (4) and heptasaccharide (5) by chemical and 
spectroscopic methods. All of the compounds are isolated from the species of genus Morinda for the 
first time. 
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TI - [Influence of the blight of Morinda officinalis How on microscopic structure and constituents of the 
host] AB - The results showed that microscopic structure in biennial roots, the contents of B and Mn in 
nutritive organ and beta-sitosterol content in roots, stems of Morinda officinalis were affected markedly. 
The total sugar content in the roots and aerial stems was decreased by 5.42%-15.29%. 
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TI - [Experimental studies on growing seedlings of Morinda officinalis How] AB - By using the 
techniques of growing seedlings in bowshaped shed covered with plastic sheeting plus treatment with 
plant growth regulator, vegetative and generative propagation tests have been made of Morinda 
officinalis. Scientific evidences have thus been provided for growing seedlings of Morinda officinalis.  
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TI - [Comparison of the chemical constituents between the cortex and the wood center of Morinda 
officinalis How] AB - [No Abstract Available] 
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TI - Effects of Morinda lucida leaf extract on Trypanosoma brucei brucei infection in mice. AB - The 
dried leaves of Morinda lucida were extracted with 50% methanol and the extract was recovered in a 
9.7% w/w yield. Acute toxicity tests were performed in mice and the intraperitoneal LD50 of the extract 
was 2000 mg/kg. The extract induced purgation in mice from the first hour after oral administration and 
reached its peak between the third and fourth hour. The purgation was not dose-dependent. M. lucida 



leaf extract i.p. significantly suppressed the level of parasitemia after Trypanosoma brucei infection in 
mice. Suppression of existing parasitemia appeared dose-dependent with 1000 mg/kg i.p. producing the 
maximum effect. The best trypanocidal activity was obtained when treatment with M. lucida extract 
commenced simultaneously with trypanosome inoculation.  
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TI - Antitumor agents 50. 1 Morindaparvin-A, a new antileukemic anthraquinone, and alizarin-1-methyl 
ether from Morinda parvifolia, and the antileukemic activity of the related derivatives. 
 
AB - [No Abstract Available] 
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TI - In vitro anticomplementary activity of constituents from Morinda morindoides. AB - In a screening 
program for complement classical pathway modulation, an 80% MeOH extract of the leaves of Morinda 
morindoides showed potent dose-dependent anticomplementary activity. Bioassay-guided 
chromatographic separation of the active constituents led to the isolation of ten flavonoids of which two 
were aglycones. The compounds were tested in vitro for their putative complement- inhibiting properties 
on the classical (CP) and the alternative (AP) pathways of the complement system. The results indicated 
that quercetin [1], quercetin 3-O-rhamnoside (quercitrin) [5], and quercetin 3-O-rutinoside (rutin) [7] 
showed similar anticomplementary activities (inhibition) on the CP of complement. A mixture of two 
kaempferol triglycosides isolated and denoted as M(015), also had a good inhibitory effect. The effects 
of these compounds were dose- dependent for this pathway. On the AP of complement, quercetin [1] 
and M(015) had, respectively, more pronounced inhibitory and activatory effects than the other tested 
flavonoids, but their effects were not dose-dependent for this pathway. The other isolated flavonoids 
showed weak effects or were inactive for both pathways.  
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TI - ANTITUMOR AGENTS 50. MORINDAPARVIN-A, A NEW ANTILEUKEMIC 
ANTHRAQUINONE, AND ALIZARIN-1-METHYL ETHER FROM MORINDA PARVIFOLIA, 
AND THE ANTILEUKEMIC ACTIVITY OF THE RELATED DERIVATIVES AB - The isolation and 
characterization of morindaparvin-A (1,2-methylenedioxyanthraquinone) and alizarin-1-methyl ether are 
described; both compounds possess in vivo antileukemic activity against P-388 lymphocytic leukemia in 
mice. Six other related compounds were prepared but proved to be inactive against P-388 lymphocytic 
leukemia. (10 Refs) 
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TI - Analgesic and behavioural effects of Morinda citrifolia. AB - The traditional therapeutic indications 
for the use of Morinda citrifolia L. (Rubiaceae) have been investigated. The lyophilized aqueous extract 
of roots of M. citrifolia was evaluated for analgesic and behavioural effects in mice. The extract did not 
exhibit any toxic effects but did show a significant, dose-related, central analgesic activity in the 
writhing and hotplate tests; this effect was confirmed by the antagonistic action of naloxone. 
Furthermore, administration of M. citrifolia extract at high dosages decreased all behavioural parameters 
in the two compartment test, the light/dark choice situation test, and the staircase test; together with the 
induced sleeping time, these results are suggestive of sedative properties.  
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TI - Some chemical constituents of Morinda citrifolia. 
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TI - Anthraquinone production by cell suspension cultures of Morinda citrifolia. AB - [No Abstract 
Available] 
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AU - Leistner E 
TI - [Isolation, identification and biosynthesis of anthraquinones in cell suspension cultures of Morinda 
citrifolia (author's transl)] TT - Isolierung, Identifizierung und Biosynthese von Anthrachinonen in 
Zellsuspensionskulturen von Morinda citrifolia 
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TI - Anti-neoplastic property of a crystalline compound extracted from Morinda lucida. 
 
AB - [No Abstract Available] 
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TI - ANTI-NEOPLASTIC PROPERTY OF A CRYSTALLINE COMPOUND EXTRACTED FROM 
MORINDA LUCIDA AB - A carcinostatic effect against sarcoma 180 in Swiss albino mice was 
demonstrated for a crystalline material isolated from the stem of Morinda lucida, used traditionally for 
treating malaria. Dosage was 50 mg/kg/d x 7, beginning 1 d after tumor inoc. Tumor inhibition, as 
estimated by the effect on the wt of the ascites, was 83% by the end of treatment. Preliminary results 
against L1210 and P388 leukemia systems were negative. (6 refs)  
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TI - Effects of three compounds extracted from Morinda lucida on Plasmodium falciparum. AB - The 
effects of three compounds, digitolutein (1), rubiadin 1-methyl ether (2) and damnacanthal (3) extracted 
from the stem bark and the roots of Morinda lucida Benth. on the growth of Plasmodium falciparum in 
vitro were investigated. The number of parasites (schizonts) decreased significantly in a dose-dependent 
manner, and 100% of inhibition was obtained with 30 to 40 micrograms of each compound tested. The 
IC50 values were calculated.  
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TI - Anticancer activity of Morinda citrifolia (noni) on intraperitoneally implanted Lewis lung 
carcinoma and retroviral leukemia in mice (Meeting abstract). AB - The fruit juice of noni has been 
found to be therapeutically active against ip implanted Lewis lung carcinoma (LLC) in syngeneic 
C57BL/6 mice. The antitumor principle(s), which was concentrated in the ethanol-precipitable (EtOH-
ppt) fraction, increased the survival time of mice by 123% (MST of control = 14.7 days vs MST of 
treated = 32.7; number of survivors of control = 0/34 mice vs number of survival of treated = 15/34) 
when administered ip (35 mg/kg) every other day, starting on day 1 or 2. The EtOH-ppt was 
noncytotoxic in KB cell cultures. Concomitant treatment with 2-chloroadenosine or cyclosporine 
resulted in the abrogation of the antitumor activity of the EtOH-ppt, suggesting the antitumor activity 
acts via activation of host-immune system. Chemoimmunotherapy of vincristine, 5- fluorouracil, 
cisplatin, or Adriamycin combined with the EtOH-ppt demonstrated beneficial additive or synergistic 
effects. Preliminary data show production of interleukin-1, but not interleukin-2, from cell culture 
supernatant of human peripheral mononuclear cells.  Antiviral studies using Rauscher murine retrovirus, 
a convenient model for HIV studies, show inhibition of leukemic splenomegaly in BALB/c mice 
inoculated with the virus.  
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TI - Isolation of a ras-function inhibitor from an extract of the tropical plant Morinda citrifolia (Meeting 
abstract). AB - We have screened ras-function inhibitors from several hundred plant extracts by a 
morphological assay. The chloroform extract of the tropical plant Morinda citrifolia induced normal flat 
morphology in K- ras(ts)-NRK cells at the permissive temperature. The active principle was purified 
through successive silica gel column chromatography and crystallized from a dichloromethane-hexane 
solution. The structure was elucidated by mass and nmr spectra and x-ray crystallographic analysis to be 
an anthraquinone compound (III-117 C). III-117 C induced normal morphology and actin fiber 
organization at 5-10 ug/ml in 2 days, but did not influence the morphology of NRK and RSVts-NRK 
cells. It inhibited the growth of normal and ras-transformed cells with IC50s of 2-8 ug/ml. The effects of 
III-117 C on cell morphology and growth were reversible. III-117 C did not influence the content of Ras 
in K-ras(ts)-NRK cells, and its cellular effect was not reversed by mevalonate. The mechanism of 
inhibition is now under study. 
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TI - ANTITUMOR ACTIVITY OF MORINDA CITRIFOLIA ON IP IMPLANTED LEWIS LUNG 
CARCINOMA IN MICE (MEETING ABSTRACT) AB - The fruit of Morinda citrifolia, a tree widely 
distributed in the warm regions of the Pacific, called Noni in Hawaii, was used as a traditional remedy 
for malignancies by Polynesians. We have found that the fresh juice of the ripened fruit showed 
significant prolongation effect on the life span of syngeneic C57BL/6 mice implanted ip with Lewis 
lung carcinoma, when the juice was administered ip at the nontoxic dose of 750 mg/kg solid, every other 
day, starting on day 1 or 2. MST: control, 14.8 days vs treated, 33.5 days. Survivors: 0/23 control mice 
vs 9/22 treated mice. The juice was not cytotoxic on human KB cells, murine BALB/3T3, NIH/3T3 and 
XC cells in tube at the high concentration of 4 mg/ml. It seems to suppress the tumor growth indirectly 
via activation of host immune systems. 
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TI - Anticancer activity of Morinda citrifolia (noni) on intraperitoneally implanted Lewis lung 
carcinoma in syngeneic mice. AB - [No Abstract Available] 
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TI - [Anthraquinones isolated from Morinda officinalis and Damnacanthus indicus] AB - From 
chloroform extract of the root of Morinda officinalis, eight anthraquinones were isolated whose 
structures were deduced to be rubiadin (I), rubiadin-1-methyl ether (II), 1-hydroxyanthraquinone (III), 1-
hydroxy-2-methylanthraquinone (IV), 1,6-dihydroxy-2,4- dimethoxyanthraquinone (V), 1,6-dihydroxy-
2-methoxyanthraquinone (VI), 1-hydroxy-2-methoxyanthraquinone (VII) and physcion (VIII). Except 
for compound I and compound II, the other compounds, 1-hydroxy- 2-hydroxymethylanthraquinone 
(IX), 1,3-dihydroxy-2-methoxy- anthraquinone (X), 1,4-dihydroxy-2-methylanthraquinone (XI), 1- 
methoxy-2-hydroxyanthraquinone (XII) and 1,4-dimethoxy-2- hydroxyanthraquinone (XIII), were 
isolated from chloroform extract of root of Damnacanthus indicus. Compound V, VI and XIII are new 
compounds. 
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