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Summary. Since the male antifertility drug, gossypol, was 
shown to be a specific inhibitor of DNA synthesis at mod- 
erately low doses in cultured cells, its antitumor potential 
has been evaluated in three murine tumor models. The ef- 
fects of gossypol on tumor growth and the survival of 10- 
to 12-week-old BDF 1 mice bearing mouse mammary aden- 
ocarcinoma 755 (Ca 755) or P388 or L1210 leukemias, all 
injected IP, were measured. At an optimum dose of 0.5 
rag/mouse given as a single injection at 2 days (48 h) after 
the inoculation of 105 Ca 755 tumor cells, gossypol ren- 
dered 66% of the mice free of tumor cells, whereas the re- 
maining 34% died of drug toxicity. The survival rate de- 
creased sharply at doses on either side of the optimum. At 
suboptimal doses a major proportion of the tumor-bearing 
mice died of tumor, whereas at higher doses all the ani- 
mals died of drug toxicity. In other words, the effective 
dose range of gossypol was rather narrow. The rapidly 
proliferating mouse leukemias, P388 and L1210, failed to 
respond to gossypol. Histopathological studies of various 
organs in the gossypol-treated mice revealed no consistent 
lesions that could give an indication of organ-specific toxi- 
city of gossypol. The reduction in the myeloid series in the 
bone marrow of gossypol-treated mice may have been due 
to depletion rather than direct toxic effect. Further studies 
are essential to evaluate this compound with regard to its 
antitumor activity in other murine models. 

Introduction 

Since the publication of reports from China [2] that gossy- 
pol, a phenolic compound extracted from cotton seed and 
plant parts, has antifertility properties, a number of inves- 
tigators have examined the effects of this compound in 
greater detail. Gossypol has been shown to reduce the mi- 
totic index in phytohemagglutinin-stimulated human peri- 
pheral blood lymphocytes [17], even though it does not ap- 
pear to be a mutagen according to the Ames test [4] and the 
sperm head abnormality assay in mice [10]. Several en- 
zymes, including various dehydrogenases, ATPase, and 
other enzymes involved in mitochondrial oxidative phos- 
phorylation, have been reported to be inhibited by gossy- 
pol [1, 5, 11, 13]. Ye et al. [19] showed that treatment of 
Chinese hamster ovary (CHO) cells and human lympho- 
cytes with gossypol caused no increase in chromosome 
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breakage or polyploidy, but reduced the mitotic index, the 
cell viability, and the rates of synthesis of DNA, RNA, 
and protein. 

Studies from our laboratory have indicated that gossy- 
pol, at a concentration of 10 Izg/ml, is a specific inhibitor 
of DNA synthesis in CHO and HeLa cells [18]. At this con- 
centration it has no effect on the rate of RNA and protein 
synthesis. Gossypol-induced cytotoxic effects that are not 
dose dependent, i.e. a decrease in growth rate and plating 
efficiency of cultured cells, are observed only when a criti- 
cal concentration is achieved. These observations have 
prompted us to examine gossypol as a potential antitumor 
agent. We investigated the effect of gossypol on three mu- 
rine tumor models. In this article we report that gossypol 
at an optimum dose (0.5 mg/mouse) cured about 60% of 
mice bearing adenocarcinoma 755 (Ca 755) but did not in- 
crease the life span of mice inoculated with P388 or L1210 
leukemia cells. 

Material and methods 

Mice Eight- to ten-week-old (C57BL/6xDBA/2)  F 1 
(BDF1) female mice were obtained from Cumberland View 
Farms, Clinton, Tenn and were acclimatized for 2 weeks 
to recover from shipping trauma. At the time of the experi- 
ment the mice were 10-12 weeks old with an average body 
weight of 20 g. Usually mice were housed eight per cage 
and fed standard laboratory chow. For these experiments 
each treatment group of six mice was put in a separate 
cage. 

Tumor cells 

Ca 755. This tumor was originally described by Bagg and 
Jacksen [3] as an adenocarcinoma of the breast in a C57 
BL mouse. The kinetic parameters and therapeutic re- 
sponse of Ca 755 maintained as a solid tumor has been 
studied by Laster et al. [8]. For the present study Ca 755 
has been maintained in Dr Lotzova's laboratory by in vivo 
IP passage of 2×106 cells every 12-15 days in BDF1 
hybrid mice, as described elsewhere [19]. 

For testing the antitumor effects of gossypol, 105 Ca 
755 cells were injected IP. Six tumor-bearing mice were 
tested at each dose of gossypol: 0.4, 0.5, 0.6, 0.8 mg/  
mouse, given as a single or split doses. Control mice each 
received, 0.5 ml saline IP. 



Mouse leukemias P388 and L1210. P388 lymphocytic leu- 
kemia and L1210 lymphoid leukemia cells were kindly 
provided by Dr William Plunkett, Department of  Chemo- 
therapy Research, M.D. Anderson Hospital and Tumor  
Institute, Houston, Tex. These tumors were maintained in 
female D B A / 2  mice (Simonsen Laboratories, Inc., Gilroy, 
Calif) by weekly transfer via IP inoculation of  106 cells as 
described elsewhere [2]. Testing for the anti tumor activity 
of  gossypol was done in BDF 1 mice following injection of  
106 P388 cells or 105 L1210 cells. Gossypol at various con- 
centrations was administered to mice IP at 24 h after their 
inoculation with tumor cells. Six mice were used for each 
treatment. The effect of  gossypol on the life span of  tumor- 
bearing mice was measured. 

Histopathology of tissues. Mice were killed by cervical dis- 
location, and ascitic fluid was collected by flushing the 
peritoneal cavity with physiological saline. The cells were 
deposited on slides by means of  a cytocentrifuge and 
stained with Giemsa for microscopic evaluation. Mice 
were dissected and the heart, lungs, liver, spleen, kidney, 
intestine, pancreas, and mesenteric lymph nodes were col- 
lected, fixed in phosphate-buffered 10% formaldehyde so- 
lution, embedded in paraffin, sectioned into 2- to 
4-ktm-thick slices, and stained with hematoxylin-eosin for 
microscopic observation. Bone marrow collected from the 
femur of  each mouse was smeared on slides, fixed in meth- 
anol, stained with Wright's Giemsa, and scored for differ- 
ential counts. 

Drugs. High-purity gossypol was a generous gift from Dr 
Pemmaraju N. Rao of  Southwest Research Foundation,  
San Antonio, Tex. We made a fresh preparation of  gossy- 
pol by dissolving it in dimethylsulfoxide and then diluting 
it with physiological saline to give the desired concentra- 
tion. The final concentration of  dimethylsulfoxide in the 
saline was <0.2% (v/v). Each mouse received 0.5 ml drug- 
containing saline as a single IP injection. In some experi- 
ments the drug was administered in two injections 1 or 2 
days apart, depending upon the growth rate of  tumor cells. 
Control  animals received only saline. 

Results 

Toxicity of gossypol in BDF 1 mice 

In the initial experiments, BDF 1 mice received various 
concentration of  gossypol IP to allow a study of  the toxic 
effects. Doses of  0.05, 0.1, 0.2, 0.4, 0.8, and 1.6 mg/mouse  
were tested. The effect of  gossypol on survival of  the mice 
was measured. No  deaths were observed in mice that re- 
ceived 0.4 mg or less. In contrast, all mice that received 0.8 
or 1.6 mg died (Table 1). 

Antitumor effects of gossypol on Ca 755 

On the basis of  the toxicity data, we selected three differ- 
ent concentrations of  gossypol, i.e., 0.4, 0.5, and 0.6 mg /  
mouse, to evaluate its antitumor effects. Control mice did 
not receive gossypol. Six mice were used for each treat- 
ment. The data presented in this paper represent a mean 
from two experiments. The animals were weighed at regu- 
lar intervals to detect any increase in tumor size. There was 
no significant change in the body weight of  control mice. 

Table 1. Toxicity of gossypol in BDF l mice a 

Average duration of 
Dose survival (days) Percent survival 
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Control (no drug) > 100 100% 
0.05 rag/mouse > 100 100% 
0.1 rag/mouse > 100 100% 
0.2 mg/mouse > 100 100% 
0.4 rag/mouse > 100 100% 
0.8 mg/mouse 8 0 
1.6 rag/mouse 5 0 

a Gossypol dissolved in dimethylsulfoxide was diluted with saline 
and injected IP as a single dose in a volume of 0.5 mI. Control 
mice received only saline. Each treatment group consisted of 
four mice 

In contrast, the tumor-bearing animals that received no 
gossypol exhibited a linear increase in body weight as a 
function of  time, starting from day 6 after inoculation with 
105 tumor cells per mouse (Fig. 1). By day 15, the abdo- 
mens of  these mice were literally bloated with tumor cells. 
We never observed 'no takes' in the mice inoculated with 
tumor cells. 

The drug-treated mice lost an average of  3 - 4  g in body 
weight during the first week after administration of  the 
drug, but recovered fully afterwards. The higher the con- 
centration of  the drug, the longer was the delay before the 
body weight returned to the corresponding levels for con- 
trol mice. At a dose of  0.6 mg/mouse  the average body 
weight returned to normal levels and remained the same 
for > 100 days, at which time the experiment was terminat- 
ed. In mice that received 0.4 or 0.5 mg gossypol, not only 
was the lost body  weight recovered but the weight also 
continued to increase with time (Fig. 1). The values in 
Fig. 1 represent the average for all the mice in each treat- 
ment group, consisting of  both responders and nonrespon- 
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Fig. 1. Effect of gossypol on the body weight of Ca 755 tumor- 
bearing mice. Various doses of gossypol were administered 2 days 
after IP injection of l0 S tumor cells per mouse. Body weight of 
each mouse was recorded at regular intervals and expressed as an 
average of six mice in each treatment 
• - 0 ,  control tumor-bearing mice that received no drug. Tu- 
mor-bearing mice received gossypol at doses of 0.4 mg/mouse, 
(I-7 - D), 0.5 rag/mouse (A - A), or 0.6 mg/mouse (A - /x). 
Controls (O - O) received neither tumor cells nor drug 
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Fig. 2. Effect of gossypol on the long-term survival of Ca 755 tu- 
mor-bearing mice. These survivors were free of tumor cells and 
lived more than 100 days after injection of tumor cells, indicating 
complete cures by gossypol. The data point for the dose of 
0.8 mg/mouse was taken from the data in Table 1 

ders to drug treatment.  I f  the values for the responders ,  in 
which tumor  growth has been inhibited,  were subtracted 
from the total ,  the average increase in body  weight for 
nonresponders  would  be even more significant. 

Ca 755 tumor  exhibi ted a remarkable  response to gos- 
sypol  t reatment.  At an op t imum dose of  0.5 rag /mouse ,  
66% of  the animals  were free of  tumor  and lived for more 
than 100 days,  until  the exper iment  was terminated  
(Fig. 2). The survival values for doses on either side of  the 
op t imum were signif icantly lower. The average dura t ion  of  
survival fol lowing inocula t ion  of  tumor  cells in each treat-  
ment  group would  give a clue to the cause of  death in these 
mice. In the controls,  the tumor-bear ing  animals  that  re- 
ceived no gossypol  died at about  18 days after inocula t ion 
of  tumor  cells (Table 2). This value is s imilar  to that  for the 
nonsurviving fraction of  animals  in groups that  received 
0.4 or 0.5 mg /mouse ,  suggesting that these mice died of  tu- 
mor. In contrast,  the nonsurviving fraction of  animals  in 
the group that received a higher dose of  0.6 m g / m o u s e  
died on average a round  day  10. This suggested that  these 
animals  were dying of  drug toxici ty rather than of  tumor.  

Table 2. Effect of gossypol treatment on Ca 755 in BDF L female mice a 

Effect of  split dose of gossypol on the survival of Ca 755 
tumor-bearing mice 

We at tempted  to reduce the drug toxicity to mice without 
losing the ant i tumor  effect by split t ing the dose of  gossy- 
pol  and  adminis ter ing it on days 3 and 5. The group of  
mice that received a total  of  either 0.6 mg or 0.8 m g / m o u s e  
in two injections lived a couple of  days longer  than those 
that  received the same amount  of  drug as a single injection 
(see Tables 1 and 2). Therefore,  the split dose of  gossypol  
appeared  to be a little less toxic than a single dose but  
there was no ant i tumor  activity. In contrast  to the 40% and 
66% long-term survivors among the mice that received 
gossypol  in a single dose of  0.6 and 0.5 mg/mouse ,  respec- 
tively, there were no long-term survivors among the mice 
that  received the drug in two instalments.  

Effect of gossypol on cell number in the ascitic fluid 

To determine the cause of  death due to drug toxicity,  con- 
trol  and tumor-bear ing mice received 0.4, 0.5, or 0.6 mg 
gossypol  per  mouse injected as a single dose. Mice that  re- 
ceived no gossypol  served as controls. Mice were sacri- 
ficed at regular  intervals up to 20 days after inocula t ion of  
tumor  cells. At  that  t ime various tissues, including spleens, 
bone  marrow, liver, kidney,  heart,  lungs, and  messenteric 
lymph nodes,  were subjected to his topathological  exami- 
nation.  In addi t ion,  pr ior  to the removal  of  tissue the peri- 
toneal  cavity was flushed with physiological  saline and all 
the cells were collected and counted using a Coulter  part i-  
cle counter.  

In tumor-bear ing  mice that received no gossypol  the 
cell number  in the per i toneal  cavity increased exponent ia l -  
ly until  day 13, when it entered a pla teau phase (Fig. 3). 
The per i toneal  cell number  was lowest in control  animals,  
but  it showed a sharp increase following IP injection of  
gossypol  or tumor  cells. In tumor-bear ing mice that  re- 
ceived 0.6 mg gossypol,  the initial increase in the cell num- 
ber  in the per i toneal  cavity gradual ly  decreased by day 13 
and remained low thereafter  (Fig. 3). However ,  in the 

Dose Average duration of survival 
following inoculation 
of 105 tumor cells on day 1 
(days) u 

% of animals survived 
for > 100 days 

Control (no drug) 18.2 

Single injection on day 3 
Gossypol 0.6 mg/mouse 10.6 
Gossypol 0.5 mg/mouse 18.0 
Gossypol 0.4 rag/mouse 20.6 

Multiple injections 
Gossypol 0.3 rag/mouse 
on days 3 and 5 
(Total dose 0.6 mg/mouse) 12.5 

Gossypol 0.4 mg/mouse 
on days 3 and 5 
(Total dose 0.8 mg/mouse) 10.2 

40.0 
66.0 
30 

a Gossypol was administered as a single IP injection on day 3, i.e., 2 days after the inoculation of tumor 
cells or split doses were given in two injections on days 3 and 5 

b Mice that were cured of tumor and lived for > 100 days were not included in calculating the average 
duration of survival 
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Fig. 3. Effect of gossypol on the number of cells in the peritoneal 
cavity of control and Ca 755 tumor-bearing mice. At regular inter- 
vals after inoculation of tumor cells and/or gossypol, three mice 
in each treatment group were sacrificed by cervical dislocation, 
their peritoneal cavity was flushed with a known volume of saline, 
and cells were counted using a Coulter counter. The data points 
represent averages of three mice. Some controls ( , )  received 
neither tumor cells nor drug, while others received no tumor cells 
but received gossypol at doses of 0.6 mg (111) or 0.5 mg ( n )  per 
mouse as single IP injections. Tumor-bearing mice receiving gos- 
sypol at doses of 0.6 (O - O), 0.5 (A - A) or 0.4 rag/mouse 
(A - ~). O - O tumor-bearing mice that received no gossypol. 
@, ® individual mice that did not respond to gossypol at doses of 
0.4 and 0.5 mg/mouse, respectively. The plotted data points were 
obtained by including these values. However, if these values for 
nonresponders are excluded, the average values for groups receiv- 
ing 0.4 and 0.5 rag/mouse are similar to those receiving 0.6 mg/ 
mouse 

group of  tumor-bear ing  mice that received 0.4 or 0.5 mg 
gossypol,  the average (for 3 mice) cell number  per perito- 
neal cavity started to increase after reaching a nadir  on 
day 13. On days 13 and 16, one of  the three mice in each 
group (receiving 0.4 or 0.5 mg gossypol) had a significantly 
higher number  of  cells in the per i toneal  cavity than the rest 
(represented by open circles and solid triangles in Fig. 3). 
These mice represent  nonresponders  in which the drug had 
little or no cytotoxic effect. I f  the values for these animals 
were disregarded the average cell number  per  per i toneal  
cavity in these two groups would be similar to that  of  the 
group of  mice that received 0.6 mg gossypol each. These 
data  further confirm the results in Fig. 2: at low doses of  
gossypol  the mice died of  tumor,  while at the high dose of  
0.6 rag /mouse  they died of  drug toxicity. 

Effect of gossypol on P388 and LI210 mouse leukemia 

Each of  30 BDF 1 male mice received an IP inject ion of  106 
P388 leukemia cells from a line mainta ined  in DBA 2 mice. 
The 30 mice were d iv ided  into five groups of  6 each. At 
24 h after inocula t ion with tumor  cells mice received var- 
ious concentrat ions of  gossypol  IP and were observed for 

the increase in life span of  the treated mice. The average 
durat ion of  survival after inoculat ion of  tumor  cells was 
10.3 days in the untreated mice (Table 3). At  higher con- 
centrat ions of  gossypol,  i.e., 0.6 and 0.5 rag /mouse ,  the 
mice died much earlier, p robab ly  due to the combined  ef- 
fect of  tumor  and drug toxicity. However,  at lower doses 
the durat ion of  survival was similar to that  of  the untreated 
tumor-bear ing mice (Table 3). These data  clearly indicate 
that  gossypol is not  effective against  this tumor  when ad- 
ministerd as a single dose. 

A similar study was conducted with L1210 leukemia 
using BDF 1 male mice following injections of  10 s L1210 
cells. On day 1 after the inoculat ion of  tumor  cells various 
concentrat ions of  gossypol were adminis tered  IP. The in- 
crease in life span of  the treated mice was recorded.  Both 
the gossypol- t reated and the untreated mice died a round  
day 8, indicat ing the ineffectiveness of  gossypol  against 
this tumor  (Table 4). 

Adminis t ra t ion  of  gossypol in two injections of  equal 
amounts  24 h apar t  significantly reduced premature  deaths 
among L1210-bearing mice due to drug toxicity,  but  did  
not  have any ant i tumor  activity (Table 4). These results are 
similar to those found with Ca 755 cells with regard to 
their response to split  doses of  gossypol.  

Pathologic findings in gossypol-treated mice 

The mean myeloid:  erythroid (M: E) ratio in the bone 
marrow of  healthy control  mice was 1.4: 1. The bone mar- 
rows were highly cellular (100%). Extensive extramedul-  
lary hematopoiesis  and numerous megakaryocytes  were 
observed,  but  they can be considered normal  components  
of  the red pulp  in the mouse spleen. 

The bone marrow of  the tumor-bear ing mice was not 
notably  different from the controls. Compared  with con- 
trol mice, the tumor-bear ing mice exhibited hyperplas ia  of  
lymphoid  tissues and varying degrees of  peritonitis.  The 
mice given gossypol  at doses of  0.6 and 0.5 mg had in- 
creased M : E ratios because of  marked myelo id  hyperpla-  
sia in some mice. The cellularity of  the bone  marrow was 
reduced. These mice also had varying degrees of  peri toni-  
tis and lymphoid  hyperplasia.  

On day 12, the mice that did not  receive gossypol had 
tumor  cells in the tissues examined;  mice treated with gos- 
sypol had no tumor  cells. However,  the untreated mice had 
myelo id  hyperplas ia ,  whereas most of  those treated with 
gossypol had myelo id  atrophy.  

TaSle 3. Effect of gossypol on the survival of P388-bearing BDF~ 
mice 

% Survival Average duration 
Dose ~' (long term) b of survival (days) 

A. Control (no drug) 0 
B. Gossypol 0.6 mg/mouse 0 
C. Gossypol 0.5 mg/mouse 0 
D. Gossypol 0.4 mg/mouse 0 
E. Gossypol 0.35 rag/mouse 0 

10.3 
5.7 
5.7 
9.7 

10.8 

Gossypol was administered as a single IP injection on day 3, i.e., 
2 days after the inoculation of tumor cells 

b Long-term survival is defined as the survival of the animals for 
over 100 days following injection of tumor cells and gossypol 
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Table 4. Effect of gossypol on the survival of L1210-bearing BDF I mice 

% Survival Average duration 
Dose d (long term) b of survival (days) 

Control (no drug) 0 7.8 

Single injection 
Gossypol 0.6 rag/mouse 0 3.7 
Gossypol 0.5 rag/mouse 0 7.8 
Gossypol 0.4 rag/mouse 0 8.2 

Multiple injections 
Gossypol 0.4 rag/mouse on days 2 and 3 
(Total dose 0.8 rag/mouse) 0 8.2 

Gossypol 0.3 rag/mouse on days 2 and 3 
(Total dose 0.6 rag/mouse) 0 8.0 

Gossypol 0.3 mg/mouse 
on day 2 and 0.2 rag/mouse on day 3 
(Total dose 0.5 mg/mouse) 0 8.75 

Gossypol 0.25 rag/mouse given twice on 
days 2 and 3 
(Total dose 0.5 mg/mouse) 0 8.75 

Gossypol treatment was given as a single IP injection on day 2, i.e., 24 h after the inocu- 
lation of tumor cells or split doses were given in two injections on days 2 and 3 

b Long-term survival is defined as the survival of the animals for over 100 days following 
injection of tumor cells 

Discussion 

Earlier studies in our laboratory [18] showed that gossypol 
was a potent inhibitor of  D N A  synthesis but did not affect 
R N A  and protein synthesis at the doses tested. In the pres- 
ence of  the drug, cells were blocked specifically in S phase. 
These observations suggested that gossypol had anti tumor 
properties, and hence the present study was undertaken. 
The results of  the present study proved this assumption to 
be correct at least with regard to the transplantable mouse 
mammary  adenocarc inoma 755 in BDF 1 female mice. At 
an optimum dose of  0.5 rag/mouse given as a single injec- 
tion 2 days after the inoculation of  tumor cells, 66% of the 
tumor-bearing mice were rendered free of  tumor cells, 
while the remaining 34% died of  tumor. The percentage of  
long-term survivors could not be increased by increasing 
the dose of  gossypol. Even a slight increase (0.1 m g /  
mouse) above the optimum dose resulted in the death of  
60% of  the treated mice due to drug toxicity. The effective- 
ness of  gossypol decreased very rapidly below the opti- 
mum dose. Therefore, the effective dose range of  gossypol 
is rather narrow. The anti tumor effect of  gossypol could 
not be attributed to peritonitis, since this condition was 
found in all tumor-bearing mice whether they received 
gossypol treatment or not. 

When gossypol was administered in split doses to re- 
duce drug toxicity to mice the anti tumor effect was com- 
pletely lost in the case of  Ca 755 tumor (Table 2). These re- 
sults suggest that drug toxicity is less than fully cumulative 
to the host, but the drug concentration does not reach the 
opt imum level to exert anti tumor effects. Even in the case 
o f  mice inoculated with L1210 tumor cells split doses of  
gossypol reduced the drug toxicity to the host but did not 
significantly increase the duration of  survival. These find- 
ings are in agreement with our earlier report that there is a 
threshold concentration at which the drug becomes effec- 
tive as a cytotoxic agent [18]. In the light of  these observa- 

tions it appears that multiple injections of  gossypol in 
small doses would not be very effective in increasing the 
therapeutic index. However, in a recent study Tso [14] re- 
ported that IP injection of  gossypol at an opt imum daily 
dose of  100 txg/mouse over a period of  10 days into mice 
inoculated with Ehrlich ascites tumor cells resulted in a 
small (about 30%) but significant increase in the life span 
of  these animals. However, a further increase in the dose 
o f  gossypol resulted in loss of  body  weight and the death 
of  mice. 

Earlier we reported that gossypol at a concentration of  
10 ~tg/ml specifically inhibited D N A  synthesis in cultured 
cells [18]. I f  the anti tumor effects of  gossypol in the Ca 755 
tumor-bearing mice were entirely due to its inhibitory ef- 
fects on D N A  synthesis such an agent would not be ex- 
pected to induce cures in 66% of the mice by a single injec- 
tion. Usually S-phase-specific drugs are more effective 
when given as multiple injections over a period of  time. 
However, in the present study the optimum dose was 
500 ~tg per mouse with 20 g body weight, which is signifi- 
cantly higher than the 10 ~g/ml  used for in vitro studies. 
Furthermore, gossypol is known to exert a variety of  ef- 
fects, including potassium depletion in spermatozoa [14, 
15], uncoupling of  respiratory chain and oxidative phos- 
phorylation [1, 7], and reduction of  cellular ATP content 
[6, 16]. In view of  the diversified effects of  gossypol on 
cells it appears that the anti tumor effects we observed in 
Ca 755 tumor-bearing mice may not be entirely due to its 
specific effects on D N A  synthesis. Probably these Ca 755 
tumor cells are more sensitive to the various effects of  gos- 
sypol than either P388 or L1210 cells we have tested. Tso's 
[14] report indicates that Ehrich ascites tumor cells are re- 
sponsive to gossypol to some extent. Therefore, it is possi- 
ble that some tumors may be more sensitive to gossypol 
than others. Even though gossypol does not appear  to be a 
promising anti tumor agent, in view of  its narrow therapeu- 
tic dose range, it is still worthwhile to identify the experi- 
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mental  tumors that are sensitive to gossypol and then de- 
termine the cause for their sensitivity. 

Histopathological studies of the tissues from gossypol- 
treated mice revealed no consistent lesions that could give 
an indicat ion of organ-specific toxicity of gossypol. The 
reduced myeloid series in the gossypol-treated animals 
might have been due to depletion rahter than direct toxic 
effect on the bone marrow. Erythroid atrophy seen in 
some of these animals could have been a toxic effect or 
merely the anemia of "chronic infection", i.e., one asso- 
ciated with chronic peritonitis observed in tumor-bearing 
animals irrespective of gossypol treatment. 
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