


































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Table 48

Frequency of abnormal secondary, maturing/grafian follicles in F, female offspring
for mating of F, male and females of control and Psaudomans treated line

Fix. Ind. Stage Total Large HNucleus Nucleus Nucleus abn, Atri, Total %

Hoe P.V. 2 3 4 nucle, falii.
space
Control
G.T./M 80 3 1 - - - 2 6 7.50
2 ,
S.F. 95 2 - - - Jnk - 5 5.26
Total 175 5 1 - - 3 2 11 6,28
2nd
wk
Treated
G.F./M o8 4 3 - - - 1 8 8,16
1 "
S.Fe 110 9 b1 - % gk - 14 12,72
Total 208 13 4 - - 4 1 22  10.57
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Table 48 (Contd.)

Fix. 1Ind. Stage Total TLarge Nucleus Nucleus Nucleus 2bn. Atri. Total %
No. . p,V. 2 3 nucle, falli.
space
Control
“. e GJEM 100 a 3 - - 4 9 8.18
2 ' i
Total 235 10 1 - 5 4 20 8.51
2nd wh Treated
G.£f./M 70 30 11 5 2 - 51 72.85
2 .
S,F, 105 i8 15 1 11 %% - 45 42.85
Total 175 48 26 6 13 - 96 54.85
4th wk Control
G.f.,/M 110 6 1 - - - 7 6.30
1
S.F, 100 10 - - - - 10 10,00
Total 210 16 1 - - - 17 8.09
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Table 48 (Contd.)

Fix. Ind,No, Stage Total Large Nucleus Nucleus Nucleus Abne. Atri, Total %
P.Ve 2 3 4 nucleo £fallil.
space
4th wk Treated
G.f./M 115 s 2 - - 2 3 14 12.17
1
i S.F, 85 5 - - - 3*% - 8 9.41
Total 200 12 2 - - 5 3 22 11,00
Control
. Gof/M 112 8 - - - - 5 13 11,60
S.F. 125 6 1 - - S5** - 11 8.80
Total 237 14 1 - - 5 5 24 10.12
Treated
G.f./M 105 8 2 1 - - 2 13 12.38
2
S.F, 125 10 1 2 - gw - 21 16.80
Total 230 18 3 3 - 8 2 24 14.78
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Table 48 (Contd.)

Fix, Ind. Stage Total Large Nucleus Nucleus Rucleus 2bn. Atri., Total %
No. PV, 2 3 4 nucle, falli,.
space
4§'t1'1 \ Control
MK
Jeo
' G.f./M 117 4 2 - - 2 2 10 8.54
3
S.F, 130 11 - - - 3% - 14 10.76
Total 247 15 2 - - S 2 24 9.71

** Cytoplasm vacuolated

69¢



CHAPTER IV 270

A, Teratogenic effect in P. aeruginosa log culture

injected females after showing vaginal plug
against nutrient broth injected controls

The teratogenic effect caused by the rubella and
cytomegalo viruses have been mentioned before, Brown
(1966) made a review of the viral actiolog& of congenital
anomalies associated with rupella, influenza, cytomegalo
infections hepatitis, coxsackie, poliomyelitis, ECHO,
mumps, measles, small pox and encephalities viruses,
Among them the teratogenic effect of rubella, cytomegalo
virus, coxsackie, poliomyelitis etc. was claimed while it
was not so certain about iqfluenza, infections hepatitis,
mumps etc. Desmond et al. ¥1970) reviewed the work of early
growth-and development of infants with rubella infected
mother, They showed various types of effect. Similarly
Hanshaw (1970) reviewed the developmental abnormalities
associated with cytomegalo virus infection. Beside viruses,
the teratogenic effect of azodyes (Beck and Lloyd, 1966),
ionizing radiations (Jacobson, 1970) etc. have also been
studied. So far as the present author was aware the
teratogenic effect in bacteria infected patients have not
been studied though some cases of females infected with
bacteria of .gonorrhoea, syphilis gave birth blind child

Anyhow the infection of Pseudomonas might have
teratogenic effect was indicated by the abnormalities
in the progeny of treated mice (Manna and Dey, 1979).
In the present'study, an attempt has been made to see
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the preliminary effect of Pseudomonas culture injected
to pregnant mice of different days after the appearance
of vaginal plug,

Procedure and observation

Sexually mature normal males and females were
kept together in the breeding cage with food and water,
The females were examined every day to see i1f the vaginal
plug had appeared, Such 10 females showing sign of
pregnancy in each batch were taken and the log culture of
P. aeruginosa was injected intraperitoneally at the rate
of 1 ml per 100 gm body weight, Another set of 10 such
females after the appearance of vaginal), plug were injected
with freshly prepared nutrient broth. These two sets of
females were sacrificed on 15th day after observing the
vaginal plug. It was found that out of 10 control females,
6 were really pregnant which had 35 embryos, all the
living showing no apparent embryonic abnormalities, On
the other hand all 10 females treated with Pseudomonas
culture, was found to have no embryonic implants within
their uterus (Table 49) indicating thereby that the
fertilized ovum died very likely before they reached to the
uterus for implantation. Usually it has been estimated
that about 4-5 days are required to reach the fertiligzed
ovum to the uterus for implantation (Rugh, 1962; Bateman
and Epstein, 1971), Sometimes it is possible that a normal
female might show the vaginal plug as a false pregnancy
as found in the control line. But it could be 100% cases
as found in the treated line, Therefore, the absence of
any female of the treated line having no implanted
embryo should indicate that they might have died after or
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before implantation. The absence of the sear mark in
the uterus of these females ruled out the possibility
of post-dmplantation loss,

Similar study was carried out with different
sets of 10 females showing vaginal plug. In the
secon experiment, on the 2nd day after the appearance
of vaginal plug, each of the female of the control
series was injected with the nutrient broth,' In the
treated series each female of another set was
intraperitoneally injected with the log culture of
P. aeruginosa at the rate of 1 ml per 100 gm body weight.
All these females were sacrificed on 15 day after
observing the vaginal plug to expose the uterus with a
view to counting the number of living and dead embryos
as well as any apparent morphological changes in them.
In the control series out of 10 females, 7 were really
pregnant which had 60 implants of which 3 were dead and
57 were alive (Table 49), After removing the fetal covering
the embryos were critically examined under a dissecting
binocular, None of the embryo showed any abnormal
morphological feature., On the other hand the 10
females of the treated series showed that none of them
was having any implant in their uterus (Table 49).
Just as the same experienced in one day post-treatment
females stated before, Therefore, the same conclusion
holds true for the treatment of the 2nd day as well,
The fertilization might have taken place at least in
some of them but the fertilized eggs could not
implant in the uterus indicating the pre-implantation
loss,
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A set of 10 control females showing vaginal plug
was injected on 3rd aay with the nutrient broth served
as control while another set of 10 females showing
vaginal plug were 1njectéa on 3rd day with log culture
of Pseudomonas served as treated series, On 15 day after
the appearance of the vaginal plug they were sacrificed
and the uteri were exposed. In the control series; out
of 10 females, 6 were really pregnant which had 36
living implants and 1 dead implant. After clearing the
fetal covering of the living embryos, none of the 36
showed any conspicuous morphological change. On the
other hand in the treated series, out of 10 females
sacrificed on 15th day, 2 showed sign of pregnancy which
contained only 2 1living implants and 2 dead implants
(Table 49) and in the other individuals some unknown f£luid
was found to accumulate in the swelled uterus (PM 185).
These two living embryos when examined under dissectiﬁg
binocular, one appeared to have disproportionately large
brain (PM 188) while both the embryos had one fore limb
without the formation of digit (PM 187-188). Therefore,
the treatment of the log~culture on 3rd day after the
formation of vaginal plug showed very interesting result,
Though most of the females had fertilized egg destroyed
by the effect of the Pseudomonas culture but very few of
them escaped and implanted in the uterus. The present
study showed that out of 4 embryos which could reach the
uterus, 2 died leaving the scar mark and 2 showed
the teratogenic abnormality like abnormal brain size
(PM 188) and fore limbs without digits (PM 187-188).

On 4th day after showing the waginal plugy, 6



Explanation of Photomicrographs

Photomicrographs showed different types of affect
after treatment of Pseudomonas culture on different
days of pregnancy.

M 185, Swelled uterus.

PM 186, Uterine horn showed all dead embryos.






Ezglanatiog of Phgtgm;crggrgpgs

Photomicrographs of affected embryos after tregtment
of Pseudomomas culture on different day of pregnancy
i.e, after appearance of vaginal pluge

oM 187. One deformed fore limb.

PM 188. One deformed fore 1inb and a abnormal brain size.






274

females were injected with freshly prepared broth and
8 females were injected with log culture of Pseudomonas.

Table 49

Teratogenic efifect in P. aeruginosa log culture injected
females showing vaginal plug against nutrient broth
injected controls. Control data in bmacket,

Days of No.,of No.0of No,of No.of No.of No.of Remark
treat. plug prege. impl. living embr. dead

after fem, fem, impl. show- emb-

plug ing ryos
terato-
genic
effect

1st day = 10(10) *(6) *(35)  %(35) *(a) *(.)

2nd " 100100 *(7) *(60) *(57) *(.) *(3)

) ; Growth
3rga " 10(18) 2(6) 4(37) 2(38) 2(=) 2(1)  _iorded
4¢h * 8X 6) 3(5) 11(35) 1(35) .1(-) 10{-~) Growth

5th " 9( 5) 7(4% 45(29) -(29) ~(-) 45(.) Tretarded

*Complete absence of implantation in Pseudomonas culture
treated females after mating and appearance of vaginal
plug.
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Each female was sacrificed on 1S5 day after observing the
vaginal plug, The uteri of 6 control females exposure
revealed 5 of them were pregnant and there were 35
implants but none was dead, After clearing the fetal
membrane all the 35 embryos did not show any apparent
morphological changes, In the treated series, 8 females
were sacrificed on 15 day. 3 of them were pregnant
which had 11 implants but only one was alive and the
remaining 10 were dead (Table 49), The solitary living
embryos after clearing its fetal membrane was seen to
have retarded growth in comparison to that of the control
series,

In another set of experiment 5 females were injected
with nutrient broth contrcl series and 9 females within
log culture of Pseudomonas in the treated series afiter S
days from the date of the appearance of vaginal plug. ©On
exposing the uteri on 15 day of gestation, 4 of 10 control
females had 29 implants and none of them was dead. The
examination of 29 embryos showed no abnormality in their
morphological feature, On the other hand, an examination
of the 9 treated females revealed that 7 of them had 45
implants but all were dead (PM 186) having no living
implants (Table 49). The data, therefore, showed that most
of the treated females had no pre~implantation fetality
and it was all.due to post-implantation effects.

‘Comments

The injection of the leog culture of Pseudomonas
to mating females after the appearance of vaginal plug on
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the 1st to 5th day caused tremendous fetal effect in the
form of pre-implantation and post-~implantation loss.
Only 3 living embryos in the present study were obtained
and all of them showed some abnormality. Further the
treatment of Pseudomonas culture was totally fatal to
the fertilized egg when the bacterial sample was
injected on 1st and 2nd day after the appearance of
vaginal plut, It was largely fatal from 3rd to 5th day
indicated by both pre~ and post-implantation loss, Thus
with the lapse of time after the appearance of vaginal
plug, the treatment (as on 5th day) caused largely the
post-implantation loss because by the time the fertilized
eggs were implanted into the uteri, If the data of the
nutrient broth injected control series was considered,
there was perhaps no pre-implantation loss. This was
surmised because females which were really pregnant did
have many living implants barring one or two dead. Thus
oat of 196 implants for the injection of the nutrient
broth in 1-day to S5th day to different females, only 4
were dead. The remaining 192 living implants had no
teratogenic effect, On the other hand the teratogenic
effect was very high before and after implantation for
the treatment of Pseudomonas culture to pregnant females
1 to 5 days after the appearance of the vaginal plug. It
was much higher than that of Pseudomonas treated males
mated to different sets of females for 7 week described
before. ‘

The mechanism of teratogenic effect has not been
investigated at present as the present study was an
explorative keeping in view to extend the study in
future,
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B, Histological studies of uteri of control and Hreated
series pregnant mothers.

It was mentioned before that though the mechanism
of action for the production high percentage of mortality
and enbryonic deformity in Pseudomonas culture treated
females has not been critically undertaken but it was
looked for if there was amany mechanical reason apart from
the genotoxiqgeffect. With this ;n view transverse
sections of*%ﬁé uterus of control and treated females
were stained in Haemalonglin-Eosin and were studied in
some of the pregnant females both control and treated
lines of 3rd and 4th day administration.

Obsexrvation

As examination of the histological stained
preparation of the uterus of control females showed that
the structures were just like normal (PM 189) the detail
of which has already been presented in Chapter I, On the
other hand the sectéon of the uterus of pregnant females
treated on 3rd day with Pseudomonas culture showed on 15th
day after that the lumen was very reduced, the epithelial
layer was undulated; large number of villi projected into
the lumen (PM 192), blood vessels having very narrow
cavity, RBC number was limited and so on. The muscular
layer was thin and very compact and the cells of the
connective tissue were disorganised with many nectrotic
cells (PM 190), The structural changes found in the T.S,
of uterus of the present study if compared with that of
control, the changes were found to be more drastic. The



Photomicrographs of T.S. of uterus after treatment of
Pseudomonas culture on diﬁfe:ent<day of pregunancy i,e,
after appearance of vaginal plug.

PM 189, Normal structure of uterus.

PM 190. Disorganised conmnective tissue with many
nectTrotic cells.






Explanation of §Hotomicrogganhs

FHotomicrographs of T.S5. of uterusmfter treatmént of
Bseudomonas culture on different day of pregnancy i.e,
after .appearance of vaginal pluge.

PM 191, Disorganised connective tissue layer and many
vacuoles in the uterus,


file:///appearance




Explanation of Photomicrographs

Photomicrographs of T,38., of uterus after treatment
of Pseudomonas culture on different day of pregnancy
i.e, after appearance of vaginal plug.

PM 192, Large number of villi projected into the lumen
of uterus.

PM 193, Loose villi within the lumen of the uterus.

PM 194, Disorganised permimetrium layer in the uterus.
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cells in the uterine epithelium were disorganized, some
were loose and found in the lumen, some were cytolized
(FM 192), The cells in the perimetrium layer were also
disorganised and - no definite demarcation of the membrane
could be distinghished, etc, They would render some
mechanical hindrance in the treated mother beside the
genotoxic effect produced by the bacterium,

The histological sections of the pregnant mother at
15 day to whom the log culture was injected on 4 day after
cbserving vaginal plug also showed the changes in the
form of very narrow lumen, some detached villi and dead
cells within-the lumen (PM 192) disorganised connective
tissue layer, many vacuoles (FM 190), small number of
fibroblasts and blood vessels, muscular layer
showing sign of separation of muscular f£iber etc,,
Therefore, the structure of uterus showed greater
abnormalities speclally by the presence of fragmented
villi, vacuolation and pycnotic cells in the myometrium
and endometrium layer and which would suggest some
mechanical disturbance was also present beside the
genotoxic effect,

The histological study made above indicated
that there was some abnormalities which might have
inflicted as a result of the toxin of the bacterium,
Pseudomonas in the treated mother, Anyhow, the toxin or
some other factors must have genotoxic effect as
indicated in earlier chapters.

A




Concluding remarks 3

The effect of the intraperitoneal injection of
log culture of P, aeruginosa = (1) in male parents and
their mating to virgin females leading to, (2) F,
generation and (3) i@:breeding of F1 brother-sister of
F, production F, generation and (4) females after
showings sign of pregnancy injected with the bacterial
culture 1 to 5 days in different sets assayed by various
mutagenicity testing protocols proved reasonably that the
bacterial culture was clastogenic, mutagenic and teratogenic
under experimental condition in mice as compared tco the
relevant controls, The results have been presented and
discussed before in different chapters and summing up of
them one by one have been attempted here to have a
comprehensive view.

The clastogenic potentiality of the bacterium has
been proved primarily by the study of the bone marrow
chromosome aberrations in mice when the cells were fixed
at different intervals from few minute to several weeks.
In all cases the frequency of aberration was significantly
high than that of control but some deviation was found
when each individual type of aberrations was considered,
Among the individual type aberrations, the break type ones
like chromatid break, acentric fragment, translocation or
association were of genetic significance while other types
like gaps, constrictions precocious centric separation of
chromosomes were of debatable significance, If the
frequency of true break type aberration in treated series
was compared with that of control, the former would out-
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number the latter. Among gross types, aberrations
involving numerical change would more have genetic
significance than other types., The frequency of cell
with gross numerical changes would also out-number the
frequency of the control series, Thus if too much
impar tance on the exact value was not attached because
of the inclusion of some arbitrary types, even then it
would reasonably be clear that on the whole the effect
for the treatment of log culture of Pseudomonas was much
higher than that of control, In other words the
clastogenic property of Pseudomonas in treated mice was
quite evident,

The occurrence of the chromosome- aberrations in
bone marrow cells encountered as early as 10 minute and as
late as 7 week would indicate that the effect was immediate
vhich lingered for a long time, Further, the individual
type aberrations were mostly of chromatid type which would
indicate that the G2 phase was most vulnerable. The
response was comparable to those of chemically induced
aberration as similar situation was generalized by ‘
Kihlman (1966). It was not wertain how many of the affected
chromosomes underwené restitution or else the affected
cells died, It seemed that both were effective because
more or less the same chromatid type sberrations were ‘
encountered at variocus intervals. It has been assumed
that the aberrations were produced not b& the direct
effect of the bacterium but very likely the treatment
induced certain mutagenic change in the some chromosome
loci which under normal condition were respbnsible to
maintain the structural integritys Such a hypothesis was
forwarded by Manna (1984): The same has also been
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envisaged in the present study because the same types
of aberration were encounted in the spleen of embryos
and bone marrow cells of treated parents and in ﬁ%}and
F2 generation,

The individual type aberrations specially the
chromatid breaks when analysed, showed that they wers
nonrandomly distributed between and within the chromosome
which was revealed not only in the parental generation of
treated series but also in the treated line of F1
generations This has been explained as due to the presence
of some inherent weaker region in the chromosome of mice.
Manna (1975, 1980, 1981) made a critical evaluation of
the group-wise and region-wise distribution of chromatid
breaks induced by good number of chemical and living
mutagens in bone marrow chromosome of mice and had suggested
the presence of inherent weaker reéion in chromosomes in
mice, He cited evidences from prokaryotype chromosomes as
well (Stahl, 1972). In recent years nearly 18 heritable
fragile sites in human cancer chromoscmes have been
detected (leBeau and Rewley, 1984) Chaganti, 1985), In
the present study the occurrence of the nonrandom
distribution of chromatid breaks found in F, generation
of treated line mice would also support that the genetic
loci controlling them were inherited.

The differential occurrence of the precocious
separation of chromatids of some chromosomes belonging to
different groups showed that the maximum incidence took
place in group V. The next one was group IV while it was
very rare in chromosomes of groups I and II, The
differential precociocus separation of the chromatids at
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metaphase plates in mice was experienced by different
workers in our laboratory when mice treated with some
chemical and living mutagens. Thus it could be envisaged
that the chfomosomes ¢of smaller groups specially of

groups V and IV might have some defect in centromere,

This was found more in treated series due to genotoxic
_effect than that of the control, Surprisingly this trend
was also found in ¥, generation, This would indirectly

lead to suspect that the phenomenon could be under genetic
control. Anomalous chromosomes behaviour dque to centromeric
condition are known in many organisms while it has been
found also in some chromoscmes of mice. Further asynchromous
separation 6f chromosomes of the complement in other

mammals has also been claimed (Farook and Farcok, 1985),

The clastogenic potentiality of the log culture of
P. aeruginosa besides the somatic chromosome aberration
stud§ was also supported by the micronuclei test., However,
the dose dependent effect could not be established for the
present because the higher doses were fatal to the treated
mice, The treatment of 1 ml dose revealed that the
frequency of micronucleated polychromatic and normochramatic
erythrocytes was greatly enhanced than that of control&:;}
However, the frequency of micronucleated cells was
relatively low than of the chromosome aberrations. This
was not unexpected because in MNT only few among many forms
of chromosome aberrations could be detectable.

The clastogenic potentiality of the bacterium was
further supported by the study of the meiotic chromosome
aberration studied at spermatogonial metaphase, diakinesis,
metaphase I and metaphase II. The frequency of aberration
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in treated mice was significantly high than that of
control which was observed at all 18 intervals between 10
minute to 7th week. This confirmed the £indings of the
bone marrow cells, All the more the aberration study in the
meiotic chromosomes also indicated that the effect of the
bacterium was not restricted to any particular tissue,
Over and above the occurrence of the germinal chromosome
aberration induced by the bacterium would have direct .
implication of its mutagenic potentiality since meiotic
chromosomes are included in gamete and one\transferred
through fertilization to the next generation.

The study of sperm count of the epididymal samples
clearly indicated that there was considerable depletion
in the bacterial culture treated males than that of control
though the genetic significance of the test is subjudice.
However, the occurrence of the higher frequency depletion
in sperms in epididymal samples in F, genecration -and
F, generation of the treated lines than that of control
lines might tempt to imply some gemetical involvement but
we refrained from making any positive claim until it is
positively proved.

The study of the frequency of sperms with abnormal
head morphology in the epididymal samples showed that the
frequency in treated males was significantly high than
that of control. 7The occurrence of higher frequency of
sperms with abnormal head morphology in treated lines of
F1 and Fz males than that of control would support the
genetic control of sperm head morphology which has been
claimed by many workers (see Wyrobeck, 1979).
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The treatment of the Pseudomonas log culture to
males and females brought changes in the histological
structure of the testis and ovary. This also affected
the reproductive potentiality for which there were some
increase in the frequency of sterility of the mating
individuals, These results might imply that the decrease
in the reproductive potentiality in treated series could
be genetical if not mechanical, However, the study of the
histological sections of the germinal glands in F1 and
Fz generation showed some structural abnormalities
along with the reduction in the reproductive potentiality
in treated lines more than that of control. "This would
imply very likely the genetic involvement as histological
changes in reproductive gland for the treatment of some
insecticide has been claimed to be a parameter of mutagenicité
testing protocol (Bal, 1984). Anyhow the study of
histological section of uterus in bacteria treated females
showed various changes in the structure. This was
considered to be a sort of mechanical obstruction to the
normal repgoduction.

It is well known that the mutagenic potentiality
of an agent céuld be established more definitely if some
changes could be shown in F1 generation against suitable
controls, With this in view, several cytogenetic assays
were conducted in Fy generation of which so«called the
“dominant lethal test" in mice was very crucial. Anyhow,
for the lethal test the male mouse treated with the log
culture of Pseudmmonas was allowed to mate with different
sets of virgin females consecutively for 7 week to cover
the time-table of spermatogenesis and spermiogenesis from
wndifferentiated spermatogonia (Adler, 1982), However,
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the data of lethal test had limitation largely due to
sterility developed in the treated series discussed

before. It was found that the mutagenic index was much
higher than that of control for mating in the 1lst, 2nd,

3rd and 4th week while no data in the treated line was
available for cent percent sterility developed from 5 to

7 week, Therefore, in spite of some limitation, the data
indicated the mutagenic potentiality in the treated series,
Therefore, though the stage sensitivity of the spermatocytes
cycle could not be assessed for the limited data, the
combined data of all weeks was significantly higher than
control (P< 0,05) indicating at least lethals were

induced for the treatment of male parent with log culture
of Pseudomonas, The effect of the treatment of Pseudomonas
wag supported further by the study of the chromosome
aberration in the liver cells of F, embryos at 15 day of
gestation and in bone marrow cells of 3 month old F1 adults.
The chromosome aberration study in the liver of several
embryos of mothers mated to log culture treated males in 2nd,
3rd, 4th and 7th week revealed that (Table 17) the frequency
of chromosome aberration was strikingly higher than that

of control, Similarly the study of bome marrow chromosome
aberration in 3 month old F1 adults raised from the mating
of treated males with virgin females in 1st, 2nd, 3rd

and 4th week revealed very high frequency of chromosome
aberrations than that of control (Table 20). Therefore
both the studies showed that the living embryos or adults
in F, generation of the treated line had very high
frequency of aberration than that of control which had been
explained as Que to the inheritance of the mutagenie

factor from parent to F, generation. Further, the effect
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was not tissue specific as liver and bone marrow showed
higher frequency of aberrations in F1 generation.

Basing on the hypothesis adveocated by Manna (1984) it

has been envisaged that there was mutation in some
chromosomal loci which under normal condition would have
maintained the structure integrity of the chromosome but
once mutated, they had lost the control and that had led to
the appearance of various types of chromosome aberration
as observed in our study, It was also envisaged that the
same chromosomal mutation could lead to lethality of the
developing embryos if the aberrations were severe or of
vital nature, Otherwise they might cause aberrations
which could be present in Fl living individuals, Anyhow,
the study of the chromosome aberrations in F1 generation
would support that it was under the control of genetical
factor.

The chromosome aberration was found not only in the
somatic cell of F1 embryos and bone marrow cells of adult
but alsco in the testis cells of F1 males of 3 month old
mice of treated line., The study of chromosome aberration
in spermatogonial metaphase, diakinesis, metaphase I and
metaphase II of the treated line F1 males of 4 week mating
revealed very high frequency of aberrations in all these
stages as compared to that of control presented befbre.

It could be generalised that the high frequency of the
chromosome aberrations in somatic and germinal cells of

F1 treated line than that of control must have been produced
due to some mutagenic factor transmitted from treated

male parent to the F, generation.
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The stily of the sperm count and the sperm head
morphology of the epididymal samples of those F, males in
which the meiotic chromosome aberration study was conducted,
It revealed that there was significantly high depletien in
tha* sperm count in treated line males than that of control
in all weeks, This result perhaps would imply some genetic
factor transmitted in Fl generation which was responsible
not only for the hicher fregquency of the chromosome
aberration but also the sperm depletion effect. Similarly
the higher frequency of sperms with abnormal head morphology
in the epididymal samples of 3 month old Fy males of four
week treated lines than that of control would also imply
the same factor was transmitted from treated male to
offspring in F, generation {Table 32).

The study of the teratogenic effect in F1 generation
from the mating of treated males with virgin females ’
suffered for adequate data. Only very few instances of
defects in skeletal structure, brain, size of the individwds
were encountered but all were in the treated line and none
in the control line, Therefore, they were indicative of
the teratogenic effect induced by the treatment of the log
culture,

Beside the cytogenetic and teratogenic effect
found in the F; generation metnioned above there was
also some effects in the histological structure of the
testis, ovary in F1 individuals than as compared to
controls while no effect was found in the uterus,
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The various results obtained in F1 generation
summarised above would testify the mutagenic potentiality
of the bacterium, P, asruginosa. However, the specific
factor in P, asruginosa acting as the mutagen is yet to
be determined, The bacterial toxin a (Manna, 1980)
or else the cell wall or some component of the bacterium
is to be critically evaluated.

The mutagenic potentiality of the bacterium was
further evidenced.ishen the result of the different studies
carried out in Fo generation were considered,’ As the
treatment of the bacterium reduced the reproductive
potentiality and in Some cases induced complete
sterility, the data of Fz generation suffered considerable
limitation., Because of the limited availability of
specimens it was not possible to varify if there was any
lethal effect in F2 generation during gestation after
gselfing the F, treated line males and females in comparison
to that of control line males and females, It was attempted
after parturition but the data was also very limited (Table
34)., However, the chrompsome aberration study in the bone
marrow cells of the F2 individuals obtained from mating
of F, treated linewmales and females of 2nd and 4th week
revealed higher freguency of aberrations than that of
controls (e.qg. 37.5% against 9,5% in the control of 2nd
week and 35.0% against 8,5% in the control of 4th week)
indicating the mutagenic factor was transmitted from Fl
%o F2 generation.

Further, the study of the chromosome aberration in
the spermatogonial metaphase, diakinesis, metaphase I and
metaphase II from the testis of two male individuals of the
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2nd and 4th week treated line revealed also higher frequency
of aberrations than that of control. The results of
chromosome aberrations in cells of testes, of F, treated
line males also supported the view that the mutagenic
factor was transmitted in the Fz generation from F1
generation. It was mentioned before that the sperm count
of the epididymal sample of 2nd week treated line Fz males
did not show much difference with that of control while
the difference was somewvhat significant in 4th week line,
On the otherhand the study of the frequency of sperm with
abnormal head morphology in the epididymal sample of 2nd
week and 4th week treated line Fz male individuals was
significantly hicgher than that of control in esach week,
JTherefore, almost all the tests: mentioned above showed
that the mutagenic ) change induced in the parental male
was transmitted to F1 and F2 generations.

The teratogenic effect intended to be studied by
treating the females with log culture fronm one to f£ive day
after observing the vaginal plug against nutrient broth
injected control, This was largely not fruitful because
100% sterility was evidenced as when the uteri of the
treated females were exposed on 15 day after plugging, on
sign of implantation was observed. This was the case of
females which were injected with the log culture of the
bacterium on 1st day and 2nd day after the appearance of
the plug. The sign of implantation was partly seen when
the log culture was injected on 3rd day after the plugging.
The treatment of the log culture op 4th day and 5th day
after plugoing yielded some pregnant females relatively
more than that of 3rd day. However, the study of the
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teratogenic effect was seriously handicapped because
almost all the implants were dead. Thus out of the total
of 60 implants observed in 12 pregnant mothers treated
with Pseudomonag culture on 3rd day, 4th day and §th day
after plugging only 3 were alive and remaining 57 were
dead, These 3 had teratogenic effect like retarded growth,
enlarged brain and deformed fore-limbs etc, 'So in spite
of this limited data the study indicated the possibility
of very high frequency of teratogenic effect induced by
log cultyre of Pseudomonas treated females., The high
frequency of pre-~implantation loss of the fertilized eggs
curtailed the data of the present study.
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Summary

The clastogenic, mutagenic and teratogenic
potentialities of the bacterium, P. aeruginosa belonging
to the family Pseudomonadaceae under the order Pseudomonadales
have been assessed in mice system using different
testing protocols against nutrient broth injected controls.
The effects in the parental generation assessed by various
testing methods have been presented in Chapter I and they
have been summarized in the following

Laboratory bred Swiss albino mice, Mus musculus of
about 3 month old were used as experimental animals. The
log culture of P, aeruginosa containing approximately 17x10
cell/ml generally injected intraperitoneally at the rate of
1 ml1/100 gm body weight of the individual served as treated
series while freshly prepared nutrient broth without putting
any bacterium injected at the same rate to normal mice
served as controls., Bone marrow cells of mice injected
with log culture of P, aeruginosa and other set with
nutrient broth were collected separately at various intervals
after the injection and the chromosome aberrations were
assessed in 100 plates per individual using 2 males and
2 females at each fixation interval. The chromosome
aberrations were put under two categories as individual
types consisting of break, acentric fragment, translocation,

7

gaps and constrictions, precocious centromeric separation
etc, and gross! types consisting of numerical change in the
form of aneuploidy and polyploidy and other types like
stickiness, pycnosis etec. As compared to control, the
aberration types were more common in the treated specimens.
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The frequency of aberration taking both individual and
gross type together showed the net increase in the

treated series over control as 41.50% in 1st week, 38,50% at
2nd week, 38.25% at 3rd week, 39,0% at 4th week, 42,50% at
5th week, 57.25% at 6th week, 31.50% at 7th week and 41,14%
in data of aill intervals combined. The difference in
chromosome aberration data of control and treated specimens
was statistically highly significant. The aberration
frequency in the two sexes was not significantly different,
Among the individual type aberrations, the frequency of
centromeric dissociation was higher than any other type.
The next one was the translocation followed by the
chromatid breaks;

An analysis of the cases of centromeric dissocilation
in different groups of chromosomes in material fixed in
7 weeks of the control and treated samples was made, Both
in control and treated specimens, the frequency of
centromeric dissociation was relatively high in chromosomes
belonging to group V and group IV while it was practically
absent in chromosomes belonging to groups I and II, The
frequency of centromeric dissociation was relatively very
high in chromosomes of the treated specimens and the net
increase over control was 15,75% in ist week, 11.25% in
2nd week, 19,25% in 3rd week 11,50% in 4th week, 24,0% in
5th week, 20,50% in 6th week, 10.25% in 7th week and 17.21%
in combined data of all weeks, Chromosomes of smaller
group have been suspected to have defective centromere
and the frequency was enhanced for the treatment of the
log culture of Pgeudomonas.
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The chromatid breaks were found nonrandomly
distributed between and within the five groups of
chromosomes when the observed and the expected number were
compared, The data showed that chromosomes belongiqg to
group I and to some extent group II were more vulnerable
while those belonging to groups III to V were somewhat
resistant when the group-wise breakage data were analysed,
The region<wise analysis of the chromatid breaks also
indicated that distal region of the affected chromosomes
was more vulnerable while the proximal region was somewhat
resistant as the observed and the expected numbers were
compared. This has led to support the earlier view
advocated by Manna that mice chromosomes possibly have
inherent weaker regions which was supported in recent
years by the discovery of some 18 fragile sites in human
cancer chromosomes.,

The clastogenic potentiality of the P, aeruqginosa
was supported further by the study of the micronucleated
polychromatic and normochromatic erythrocytes as the data
were compared with that of the control specimens. The
verification of the dose-dependent effect on the production
of micronucleated cells using double and triple doses of
the log culture of Pgseudomonas failed because these doses
were fatal to the treated specimens. The frequency of
micronucléated erythrocyte was lower than that of the
chromosome aberrations which has been explained as all forms
of aberrations did not contribute to the micronucleus
formation.

The clastogenic poténtiality of the P. aeruginosa
was further substantiated by the study of the meiotic
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chromosome aberrations in different stages of male mice
fixed at 18 intervals between 10 min and 7 week against
nutrient broth injected controls, The frequency of
aberration in each interval was mostly higher than that

of control. The net increase in treated series over

control in 18 intervals, 10 min, 1 hr, 2 hr, 4 hr, 8 hr,

24 hr, 48 hr, 72 hr, 96 hr, 120 hr, 144 hr, ist week, 2nd
waek, 3rd waeek, 4th week, 5th week, 6th week and 7th week
was in-spermatogonial metaphase, 1.37%; 24.25%; 3.08%,
16.86%, 12.,71%, -1.60%, 11.66%, 10;71%, -9,52%, 17.59%,
13,58%, 48,10%, 17.33%, ~1,22%, 42,31%, 24.67%, 55.39% and
19,09% respectivelys in diakinesis 7.26%; 1.96%, 5.72%, 21.78%,
64,57%; 14:06%, 8.38%, 29.57%, 2,26%, 34.86%, 60.27%, 92.11%,
22,22%, T1.57%, 52,83%, 29.59%, 74.,14% and 58,47% respectivelys
in metaphase I 11,33%, S5.34%, 1,34%, 5.66%, 23,34%, 23.67%,
0,66%, 11,67%, 7.00%, 19.84%, 22,14%, 22,75%, 27.67%, 28.67%,
35.00%, 40,52%, 65.93% and 26.42% respectively and in
metaphase IX 15,40%, 17.08%, 11,05%, 15,72%, 11.,78%, 4.74%,
20:83%; 66,92%, 44,23%, 58,25%, 65.,92%, 55.25%, 66.36% and
47.99% respectively, If data of the frequency of chromosome
aberrations of all intervals were combined, the average
increase was 17,11% in spermatogonial metaphase, 33,99% at
diakinesis, 19,56% at metaphase I and 28.53% at metaphase

IT, If the data of all stages of division were combined to
have a very large sample, the net increase in the

aberration frequency in meiotic chromosomes over control was
14.62%. The occurrence of the higher frequency of
chromosome aberration in different stages of melosis
confirmed the clastogenic potentiality of bacterium

in treated mice which was evidenced by the study of bone
marrow chroﬁosome aberrations and by the occurrence of
higher frequenoy of micronucleated cells,
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The effect of Pseudomonas culture was assessed on
the sperm count at 18 intervals of the sperm suspension
prepared from the left and right epididymes of both
treated and control specimens, The difference in the
sperm count in the two sides was not so significant in
the average of either 3 control or in 3 treated male
specimens. In the combined data of the left and right
epididymes, the mean values of the treated versus control
at 18 different intervals were 13,61 *+ 0,47 against 20,41 *
0,53 at 10 min, 15,88 + 0.68 against 22,92 % 0,71 at 1 hr,
16,35 + 0,43 against 19.28 ¥ 0.45 at 2 hr, 17,83 & 0.45
against 21,35 + 1,36 at 4 hr, 8.42 %+ 0,40 against 15.48 %
0.78 at 8 hr, 16.24 + 0.47 against 14.03 + 0,50 at 24 hr,
4.89 + 0,42 against 18,26 * 0,66 at 48 hr, 8.14 + 0.36
against 13,71 + 0.83 at 72 hr, 7.30 + 0.54 against 18,63 %
0,46 at 96 hr, 6,72 + 0,52 against 18,63 + 0,38 at 120 hr,
4,61 + 0.33 against 18.86 * 0,39 at 144 hr, 6.31 + 0,58
against 12,64 + 0,40 at 1st week, 3,68 + 0,40 against
11,82 + 0,33 at 2nd week, 5.86 + 0.68 against 11,78 + 0.76
at 3rd week, 9.27 *+ 1.24 against 11.81 + 0.81 at 4th week,
7.64 + 9.54 against 18.55 % 0,96 at 5th week, 6,31 + 0.49
against 25,82 + 0.48 at 6th week and 11,10 * 0.53 against
16.33 + 0,86 at 7th week, The data clearly indicated that
the treatment of log culture of P, gerugipnosa induced
signifjcant decrease in sperm count and the difference
was statlstically significant almost in every intervals,

- The frequency of sperms with abnormal head
morphology was studied from- smear oi the epididymal sample
of the contreol and treated males, The frequencies of sperms
with abnormal head morphology found in the epididymis of
~treated and control specimens respectively were 1,22%
against 0.94% at 10 'min, 3.5% against 0,77% at 1 hr, 3.16%



296

against 1.,50% at 2 hr, 3,6% against 6.72% at 4 hr, 3.9%
against 1;44% at 8 hr, 5,66% against 1,44% at 24 hr, 9.33%
against 1,16% at 48 hr, 10.5% against 1.33% at 72 hr,

10;5% against 2.0% at 96 hr, 12.61% against 2,.83% at 120 hr,
12;0% against 1.50% at 144 hr, 5.44% against 1,22% at 1st
week, 9.22% against 0,.22% at 2nd week, 10.22% againét 1,61%
at 3rd week, 17.0% against 1.22% at 4th week, 27.5% against
2;05% at S5th week, 28,0% against 1,0% at 6th week, and 22,5%
against 3,33% at 7th week, The difference was statistically
significant at all intervals except at 10 min,- 8 hr, 144 hr,
3rd week and 7th week: If the data of all intervals were
combined, the average frequency was 32.,58% in treated series
against 4,25% in the control series and the difference was
statistically highly significant (P<0,001).

The study of the histological section’ of the testis
and ovary of P+ aeruginosa culture treated male and female
mice respectively showed some changes in the structure of
the gland concerned as compared to that of control
specimens, This also added evidence on thé changes indw ed
‘by the treatment of log culture of Pseudomonas in two sexes
of experimental mice, ‘

The different tests carried out in the parental
generation were found to be significantly high in the
treated specimens than that of control implying the
clastogenic and mutagenic potentiality of the bacterium

P. aervginosa.

The mutagenic potentiality of the bacterium,
P, aeruginosa was substantiated in F, generation using
different testing methods and the results have been presented
in Chapter 1I and they have been summarized in the following 3
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The lethal test, a crucial one for testing mutqgenic
potentialiéy of an ageﬁt ﬁas been conducted by the mating
log culture of Pseudomonas treated male mice with difﬁerent
sets of virgin females each week for eonsecutive 7 weeks
to cover the time table of spermatogenesis and
spermiogenesis, The lethal effect in F, generation was
assessed for the post-implantation loss at 15 day of
gestation and at the end of weéning period affer parturition
of the pregnant mother against control., In the treated
series there was some sterility developed possible for the
treatment of bacteria to male parent for which not even a
single virgin female out of 21 deployed was impregnated by
the mating of 7 different treated males in each 5th and
6th week, Beside the complete sterility developed in 5th
and 6th week, in other week alsc good amount of sterility
observed for vhich out of 21 females, only a few were
impregnated which limited the data of lethal test, The
mutagenic index in treated series was found ralatively high
in 1st to 4th week as compared to control while npo data could
be obtained in the remaining weeks for the reason stated
before. The mutagenic index in the combined data of during
gestation and after parturition in treated and control series
respectively were 40,0% against nil in 1ist week, 25.0% against
4,17% in 2nd week, 22,73% against nil in 3rd week and 29,09%
against nil in 4th week, When the data of all weeks were
combined, the mutagenic index ¢f the average was 24.44% in
the treated series against 1.58% in control series., Thus
in spite of the limited data, the results clearly indicated
that the treatment of log culture to male parents induced
higher frequency of dead implants as well as sterility as
conpared to control. 2According to time table of the spermato-
genesis the stages from spermatocyte to the transfer of
mature sperms in epididymis were very sensitive but it could
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not be said about earlier stages of melosis because no
data were available after 4th wesk.

The mutagenic potentiality of the log culture of
P. aeruginosa also supported by the study of the chromosome
aberration in liver cells of embrycs at 15 day gestation
and bone marrow cells of 3 month 014 individual of F1
control and treated lines. The chromesome aberrations in
embryos of both control and treated series could be
zssessed for mating of 2nd week, 3rd week, 4th week and 7th
week lines which showed qualitatively more or less the same
type of aberrations as found in the treated and control
epecimens of the parental ¢generation having both individual
and gross type gberrations, However, thé freguency was much
higher in treated line embryos than that of control line,
The average freguency of aberration in the liver cells in
different embrvos of treated and control lines were 13,9%
against 7.1% in 2nd week, 15,07% against 5.1% in 3rd week,
23.6% against 4,8% in the 4th week and 28.75% against 4.73%
in the 7th week respectively. All weeks taken together,
the average fregquency was 19,97% in the treated line against
5.4% in the control line indicating clearly that the embryos
in the treated line had much higher frequency of chromosome
aberration than that of control, Similarly the study of the
bone marrow chromosome aberrations in 3 month old F1 adults
ware found much higher in treated line than that of control
and the frequencies were 34,33% against 5.6% in 18t week,
28,12% against 6.30% in 2nd week, 31,33% against 6.0% in
3rd week, 40,6% against 5,66% in 4th week respectively., I£
aberration data of all weeks were combined the average
frecuency wgs 33,31% against 5,94%., Therefore, the frequency

of the chromosome aberrations assessed from liver cells of
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embryos during gestation and the bone marrow cells of adult
after partmirdtion showed more or less the same trend of
having much higher frequency of aberrations than that of
control which has been considered to be due to the
chromoscmal mutation induced in parental generation was
transmitted to F1 generation, It was envisaged that
possibly be some loci in chromosomes which normally control
the structural integrity of chromosome underwent mutational
changes and therefore, the presence of the factor prevented
the maintenance of the structural ingegrity unlike normal
state.

The assessment of the centromeric dissociation
and their non-random distribution in five groups of
chromosomes showing the same trend as found in parental
generation which indicated that chromosome belonging to
groups IV and V might have defective centromere as they
had more centromeric dissociation than in other groups.
The frequency was relatively more in the treated line than
that of control line. The study of the distribution of
chromatid breaks within and between chromosome revealed
that chromosomes belonging to group I was more susceptible
so also the distal region which supported the idea of
inherent weaker region present in chromosomes.,

In F1 generation the frequency of chromosome
aberrations at spermatogonial metaphases, diakinesis,
metaphase I, and metaphase II in the testes of 3 month
old males of different week mating line revealed that the
it was higher in treated line than that of control in each
weak end in each of melotic division stage. The frequencies
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of total aberrations of spermatogonial metaphase, in treated
versus control lines were 46.6% against 8.0% lst week,
50,87% against 10,81% in 2nd week, 41.33% against 12,76%

in 3rd week, 52,2% against 7.08% in the 4th week and the
average of all weeks taken together was 49,01% in treated
line against 8.54% in the control.

At diakinesis, the frequencies of aberration in
treated and control line Fy males were 25.0% against .8,0%
in 1st week, 44.28% against 9,05% in 2nd week, 34.28%
against 5.88% in 3rd week, 32.43% against 8,69% in 4th week
and all weeks taken together the average was 34,24% against
8,45% respectively,

At metaphase I the frequencies of chromosome
aberratlons in treated versus control wers 30,0% against 7.5%
in 1st week, 35.0%:?3‘4% in 2nd week, 42.0% against 2,0%
in 3rd week 38,25% against 6.8% in 4th week and in the
combined data of all weeks, it was 36,87% against 5.8%
regpectively,

At metaphase II the aberration frequencies in treated
versus control were 53,33% against 7.20% in lst week, 63,04%
against 17,34% in 2nd week, 58,82% against 6.24% in 3rd week,
39,0% against 12,11% in 4th week and in the combined data of
all weeks, the average frequency was 52,75% against 12,27%
respectively. The data were critically analysed and on
the whole, it has been generalised that the chromoscme
aberration frequency was much higher in treated line Fy
males than that of control in all stages of meiosis, It
was also found in bone marrow cells, Therefore chromosomes
of both somatic and germinal cells were affected more in
the treated line indicating the inheritance of the mutagenic
factor through chromosomal agency from treated male parent
to the F1 generation.
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Like the chromosome aberration study, the study
of sperm count from the epididymal suspension of sperms
revealed higher frequency of sperm depletion than that of
control and in the combined data of mean values obtained
from 25 trials of left and right side epididymal suspensions,
it was 6.66 against 22,26 in 1st week, 10,29 against 21.17
in 2nd week; 6.68 against 16,23 in 3rd week and 14.85 against
22,78 in 4th week indicating that the depletion in sperm
count in treated males was much higher than that of
control as found in parental generation. The contrinuation
of the higher depletion in sperm count in the treated line
F1 generation has been considered to be due to the inheritance
of the mutagenic factor affecting the sperm production.

The study of sperm with abnormal head morphology
in F1 treated line and control line males was found much
higher in frequency in the treated line than that of control,
The a¥erage fregquenciles in treated versus control line were
11.66% against 0,83% in 1st week, 13.58% against 2.5% in
2nd week, 10.33% against 0.66% in 3rd week, 17.62% against
1,08% in 4th week indicating that the trend of higher
frequency of sperm with abnormal head morphology was
continued in F, treated line like parental generation.
This has also been taken as a supportive evidence of the
inhéritance of mutagenic factor from the parental generation
to Fy generation in the treated line.

The study of the teratogenic effect was also attempted
on the living embryos collected while testing the lethal
effect and in some organs of the 3 month old F1 individuals
but higher percentage of sterility yielded the limited data.
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Out of only 68 living embryos cbtained from 13 F, treated
line mothers only 1 showed the rib abnormality while it

was totally absent in 131 embryos examined in control line.
Further out of 19-F, adults examined 3 were dwarf in size
and 8 had morphological changes in the brain, Further

the testes and uterus of the dwarf ;ndividualerere 111
developed; ©On the other hand, an examination of 35
individual of control line did not show any such teratogenic
effect,

: The histological study of testis, ovary and uterus
of 3 month old F, treated and control line individuals
revealed some structural differences in section of the testis
and ovary of the treated line Fy individuals like that
of individual treated with leg culture of Bs aeruginosa.

,On ‘the other hand the section of the testis and ovary of Fl
control 1ine had practically no difference from that of
normal structure, The histological structure of uterus of
control and treated line females showed no marked cnanges.

The mutagenic potentiality of the treatment of log
culture of Pseudomones in treated male parent was followed

to some extent in F generation and the results have been
- presented in Chapter III as summarized in the following 3

_ The data of the lethal test carried out by brother-
gsister mating of Fl treated line against control line were
very limited because not many individuals for mating were
available and in some week they were completely absent.
”Therefore, ne lethal testing was possible at 15 day gestation
and the very limited ‘data obteined after parturitien ylelded
only 1 pregnant female having 4 embryos all were alive in
1st week; S0 also the case of another mother of 4th week,
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The higher frequency of sterility developed in the F1
individuals prevented extension of the data. It was very
uncertain if there was any lethal effect in F, generation
because of the very meagre data though there was some
indication shown by the chromosome aberration study in Fz
individuals,

The study of the bone marrow chromosome aberration
in 4 F2 adults of 3 month o0ld of 2nd week treated line
yielded the frequency of 37,5% against 7,6% in the control
line, Similarly in the 4 F, individuals of the 4th week
treated line the average aberration freguency was 35.75%
against 8.5% in the control line which indicated that the
living implante carried the mutagenic factor transmitted
from the Fl parents,

The study of spermatogonial metaphase chromosome
aberrations in the testes of 2 individuals of the treated
lines and 3 of control line of 2nd week mating yielded in
spermatogonial metaphase 46.34% aberration against 11,.80%
in the control and in the 2 male individuals of 4th week
¢reated line and 3 individuals of control 1line, the average
frequency was 57.7% against 14.59%. In diakinesis the
average aberration frequency was 36.23% in the treated line
against 18,.94% in the 2nd week the control line and 40,57%
against 20,0% in the 4th week control line. In metaphase I
the average aberration frequency was 18,0% in the treated line
against 7.66% of 2nd week control line and in the 4th week
1t was 17.,0% in the treated line against 9,0% in the control
line, In metaphase II the average aberration frequency was
36.23% in the treated line against 18.94% in the 2nd week
control line and 40.57% in the treated line against 20,0%



304

in the 4th week control line. Therefore, the frequency of
meiotic chromosome aberration in different stages of meiosis
was much higher than that of controls indicating that the
mutagenic factor was inherited from F1 to F2 generation.

The study of the sperm count in 2 males, each
of the 2nd week and 4th week treated line and 3 males each
in 2nd week and 4th week control line showed that it was
not very different between 2nd week treated and control lines
while in 4th week the mean frequency was 17.28 in the treated
line against 23.06 in the control line indiecating some
amount of sperm depletion in 4th week treated line,

The study of the freguency of sperm with abnormal
head morphology was found to be much higher than that of
control. In 2nd week line it was 9.83% in treated against
1.1% in the control line and in 4th week it was 5.50%
against 1.,50% in the control line indicating that the
mutagenic factor was inherited in F, generation which
caused the higher frequency of sperm with abnormal head
morphology in treated lins,’ -

The histological study of the testis and ovary of
the F, males and.females of the treated and control line
showed some amount of difference but it was not so glaring
as found in the parental generation and in F1 generation.

The results of the different studies of parental,
Fq and F2 generation have béen discussed in detail while
presenting the data and it has been concluded that the
treatment of log culture of P. aeruginosa in mice has shown
clastogenic, mutagenic and teratogenic effect which continued
to F2 generation assessed at presents
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The teratogenic effecé was presenéed specially 4in
Chapter IV, It was planned to study effect by injecting
the females with log culture of Pseudomonas after normal
mating and showing signs of pregnancy by the appearance of
the vaginal plug against control. The log~culture in treated
series and the nutrient broth in control series were
injected in the different sets of female mice showing vaginal
plug at an interval of 1 day, 2 day, 3 day, 4 day and S day.
The treatment of the log culture to all mated females 1
day and 2 day after the appearance of vaginal plug did not
have any sSign of implantation examined on 15th day after
injection. This has been assumed to be due to the effect
of the bacterial culture on the fertilized eggs which made
them inviable before reaching the uterus. The treatment
in 3rd, 4th and 5th day after observing the vaginal plug
had partial effect on the pre~implantation loss and few
of them got the chance of implantation but all were dead
except for three embryos, These 3 enphyos some way or the
other were deformed for the enlarged brain and loss of digit
in the fore-limbs. Therefore, it was assumed that the
teratogenic effect was high but the limitation of the data
did not allow us to make any positive claim.
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