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EXPERIMENTAL STUDY OF SUMMER STRESS IN RABBIT
IV- THE QUANTITATIVE AND QUALITATIVE EFFECT OF L.H. INJECTION
ON SPERMATOGENIC CELL CYCLE OF NORMAL AND STRESSED RABBIT
(With 4 Tables and 10 Figures)

By
*
M.I. EL-SHERRY, SANAA M. NASSAR , and M.A. EL-NAGGAR.

SUMMARY

L.H. was injected in normal control rabbit group and
group stressed experimentaly by elevated temperature,
long photopariod and relative humidity. Qualitative
and quantitative analysis using the Sertoli cell
ratio revealed that the type B spermatogonia increas-
ed. The process of spermatocytogenesis was improved
through activation of meiosis in normal conrol group
and was corrected in the stressed group. Although L.
H. positively influenced the process of spermiogene-
sis but it was disturbed qualitatively through fail-
ure of cytockinesis and rapid differentiation and in
Stressed group by incomplete maturation of type D
spermatids.

INTRODUCTION

The three foctors of summer stress ( i.e. ) elevated temperature,
longevity of photoperiod and relative humidity had been demonestrated
experimentally and naturally to cause decreased level of testosterone
and L.H. hormone (RHYIVES and SWING 1973; KATONGOLE et al. 1974). In ra-
bbits like many other animals, the secretion of L.H. is episodic and
requlate the release and level of testosterone ( VANDE WIEIE and FERIN,
1974 ). LINCOLN ( 1975 ) had prooved that each individual discharge can

* Faculty of Medicine, Assiut University.
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result in transient stimulation of the testis with the associated incre-
as?in plasma testosterone levels. KATANGOLE, et al. (1974) stated that
the changes in the frequency of L.H. discharges rather than the amplit-
ituded is responsible for the flactuation of the level of testosterone

with seasonal changes.

Based upon the above information, the aim of the present work is to
study the morphological effect of L.H. injection on the spermatogenic
cell cycle of normal rabbits and a trial to correct the pathologically
altered spermatogenic cell cycle of experimentally stressed rabbits by

L.H. injection.

MATERIALS AND METHODS

Two groups of adult male baladi rabbits ( 1%-2 years old ) weighing
1%:2 Kg. Each group was composed of four animals. One group was injected
by L.H. ( chorion gonadotropin - Mucos, Emulsionsges llschaft mb H. 8022
Grunwald near Munich ). Three melliliters (600 I.U.) were injected sub/
cut every three days i.e. During the week pericd, the animal received

two doses.

The second group was put in a thermostate with a glass doors par-
titionally divided into four chambers ones for each rabbit. Ventillation
was specially adjusted and dishes of water were included to produce re-
lative high humidity. Artificial illumination was provided by 400 watt
lamb. The illumination started from 6 Oclock a.m. to 7 Oclock pm to rep-

resent the medium duration of summer day light.

The temperature was adjusted to 39°C for day and night. The animals
were injected by L.H. as the first group. At the end of the week, the
animals were slaughtered. Testicular specimens were fixed in Suza. From
each block serial sections 5 microm thickness were stained by Harris
haematoxylene and eosin. The spermatogenic cell cycle was qualitatively

evaluated.

Assiut Vet.Med.J.Vol. 7, No. 13614,1980.

%




51

SUMMER ~ STRESS

For their quantitative evaluation 10 rounded C.S. of seminiferous
tubules representing the eight stages of the cycle and a repetition of
stage one and eight was selected. The number and Sertoli cell ratio for
each type of cells were calculated. The Sertoli cell ratio of stressed
rabbits group without treatment and normal control group were taken from

previous work (EL-SHERRY et al. 1980).

For evaluation of the diameter 30 rounded C.S. were selected and
measured. The results were statistically analysed and compared to the

result of the control group by T test according to (SEPETLIEV, 1968).
RESULTS AND DISCUSSION
I- The Effect Of L.H. On The Narmal Control Group.

The testicles were normally producing in three cases. In the fourth
case the cycle stoped at earlier stages with spermatid giant cell forma-
tion. In the three cases the following observations were recorded all
over the stages of the cycle.Association between two stages was frequent

in the cross section of the seminiferous tubules.

In stage one,elongation early started as elongating spermatids were
present beside rounded spermatids. There was close aggregation of roun-
ded and elongated nuclei of the spermatids together. In focal places of
the wall of the seminiferous tubules, the aggregation of the nuclei was
seen on a synthetium of cytoplasm indicating disturbed cytaekinesis but
without formation of giant cells ( Fig. 1 ). The nuclei of zygotene and

pachytene spermatocytes were aggregated together and of higher number.

In the cross sections of the seminiferous tubules of stage two. The
elongated spermatid with hyperchromatic nuclei and distinct acrosome (of
stage three) were frequently seen in association with the elongating
spermatid (of stage two). The aggregation of the zygotene and pachytene
spermatocyte nuclei was observed (Fig. 2). In stage three, the migration

of spermatids to form bundles was focally retarded (Fig.3). The zygotene

Assdut Vet.Med.J.Vol. 7, No. 13514,1980.
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and diplotene spermatocyte nuclei were aggregated. In stage four, the
migration to form bundles was still focally retarded with aggreation of
young spermatid nuclei and focal failure of cytokinesis {(-Pig. & J+ Th
stage five focal part of the wall of the seminiferous tubules showed
protruding synthetium of cytoplasm with aggregated nuclei of elongated

spermatids indicating failure of cytokinesis tPig. 5):

In stage six,seven and eight there was focal matting of the elonga-
ted spermatids together. The rounded spermatids and spermatocytes nuclei

were higher in number and aggregated. (Fig. 6).

The interstitial cells of the three cases showed swollen nuclei and
swollen foamy cytoplasm. The cells of many islands showed vacoulated or
lysed nuclei on irreqular vaculated ragged cytoplasm (Fig. 7). The in-
terstitial cells are the target cells for L.H. hormone (CATT et al.1974).
L.H. stimulates spermatogenesis by increasing androgen production by
lydje cells (FRENCH et al. 1974). The above changes in the interstitial

cells are probably over stimulation by L.H.

The result of quantification of the spermatogenic cell cycle and
it's Sertoli ratio is presented in (Table 1,2,3 & 4). The number of Ser-

toli cells slightly decreased from normal.

By analysis of the number and Sertoli ratio of the spermatogonia
and comparison to the normal control group (Table 1). It was found that
there was a decrease in type A and insignificant increase in type B.
The Sertoli ratio of the total number of spermatogconia was the same as

the normal control group.

The total number and Sertoli ratio of the spermatocytes increase
above the normal group. This is true for all types of spermatocytes

except the pachytene type where their numbers and ratio decreased.

The enhancing role of L.H. on spermatogensis is mainly through and-
rogen effect. The increase number of spermatocytes in our results can be

evaluated on the light of the fact given by DORRINGTON and FRITZ (1973),

Assiut Vet.Med.J.Vol. 7, No. 13514,1980.
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that spermatocytes showed the typical target tissue metabelism of C14
testosterone and 5 androsterone. EWLNG (1973) showed that the formation
of these metabolites by the rabbit testis 1is greatly reduced after sel-

ective destruction of sperm cell by heat.

The rate of spermiogenesis was also increased. The Sertoli cell
ratio and total number of spermatids increased above normal. This true
for all types specially type A "Highly increased" with exception of type

B which significantly decreased.

Androgens released by L.H. are necessary for sperm maturation.
FRENCH et al. (1974) stated that testosterone bound to cytoplasmic recep-
tors then transported to the cell nuclei. The androgen complex bind to
the chromatin and initiate metabolic processes necessary for sperm ma-

turation.

It can be consluded from these observation that:

I- There is rapid rate of meiotic divisions. This is proved by the foll-
owing facts:

1) Although the total number of spermatogenia (the mother cell of
spermatocytes) under the L.H. is the same as the normal group, the
total number of spermatocytes is significantly increased than nor-
mal.

2) The generation of the secondary spermatocytes is highly increased
than normal. -

3) The high increase in the number of type A spermatid is a sequllae
for increased number of spermatocytes.

4) The rapid rate of division is indicated by the aggregation of the
nuclei of the spermatocytes and spermatids all over the different
stages of the cycle.

5) Rapid rate of division probably may be responsible for the retar-
ded cytokinesis as observed by the focal formation of synthetium
of cytoplasm with spermatid nuclei all over the stage of the cycle

without giant cell formation.

Assiut Vet.Med.J.Vol. 7, No. 13614,1980.
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6) Migration of spermatids to form bundles was focally retarded from
stage three up to stage eitht. This is probably due to disturbed

cytokinesis.

II- Rapid rate of differentiation may probaly be prooved by the follo-
wing facts.

1) The decrease in the number and ratio of pachytene cells (stage of
D.N.A. doubling of the chromosomes ) is only explained by rapid
transformation to the diplotene diakinesis stages of the prophase
of the spermatocytes meiosis.

2) 1In the process of spermiogenesis although type A highly increased
than normal as well as type C, type D and the total number of
spermatids. Type B (stage of aguiring D.N.A. as dusty chromatin)
sharply decrease than normal which can be explained only by rapid
transformation to advanced differentiated types.

3) Rapid differentiation may be responsible for the frequency of the
presence of association between two following stages in the cross

sections of the seminiferous tubules.

2- The Effect Of L.H. On Heat Stressed Testicles.

The result of L.H. stressed treated group revealed 3 cases with
generally well producing testicles, where all the epithelial stages of
the cycle were presented. Although there were slight degree of focal
signs of degeneration. In the fourth case, the testicles were severely
degenerated where the seminiferous tubules were lined either by Sertoli
and dark spermatogonia or Sertoli, zygotene and spermatfa giant cells

(Fig. 8). The focal signs of degeneration were either:

1) Disturbed spermiogenesis and abnormal association of spermatid gene-
ration, rounded spermatid of stage 1, elongated spermatid of stages 3
and spermatid giant cells (Fig. 9).

Assiut Vet.Med.J.Vol. #, No. 13414,1980.
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2) Agregation of pycnotic spermatocytes were observei in a corner of
some seminiferous tubules cross sections. Swelling and granulation of
spermatocytes cytoplasm were observed.

3} Coaggulative necrosis of secondary spermatocytes had a sporadic char-
acter.

4) Sporadic formation of spermatid giant cells.

5) The advanced stages in some cross sections were nearly free from ma-

ture spermatids (Fig. 10).
The nuclei of some interstilial cells were swollen and vacoulated.

L.H. treatment normalized the diameter of seminiferous tubules un-
der stress (P/_ 0.95). The Sertoli cell number was normal. The number
and Sertoli cell ratio showed that type A spermatogonia were decreased
(P./ 0.999). In spite of the fact that in the group of stress without
treatment type A spermatogonia increased significantly ( P/ 0.95 ). On
the contrary L.H.positively influnced type B spermatogonia. While stress
decreased the number and ratio of type B spermatogonia. L.H. treatment
increased the number and ratio of type B spermatogonia hihger than nor-

mal.

L.H. had normalized the total number of spermatogonia and it's Ser-
toli ratio. This fact is explained by the sum of action of stress and L.
H. on A and B types. The decreasing effect of L.H. on normal type A had
been antagonized probably by the compansatory increasing effect of type
A and also the significant increase of type B by L.H. So L.H. probably
act on division and transformation of type A to B. FRENCH et al. (1974)

suggested the spermatogonia as one site of the action of androgens.

L.H. treatment increased the total number of spermatocytes and it's
Sertoli ratio in the stressed group to above the normal level inspite of
the fact that stress decreased the total number and ratio of spermato-
cytes. For the different types of meiotic prophase, the fact was not
clear on lepotene. Although L.H. increased it in normal control group.

It increases the number of zygotene 1in stressed treated group. Although

Assiut Vet.Med.J.Vol. 7, No. 13614,1980.
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it's number did not change in stress without treatment. The enhancing
effect was also encountered for the deplctene, diakinesis and the secon-
dary spermatocytes. In conclusion L.H. hormone is necessary for the
correction of the pathogenic effect of summer stress condition on the

process of spermatocytogenesis through activation of meiosis.

L.H. treatment increased the total number of spermatids in the
stressed group. Although the total number of spermatids was doubled than
the stress without treatment but it was not corrected to the normal le-

vel. The Sertoli cell ratio also reflected the same character.

Type A spermatid highly increased in number and ratio (nearly four
times) in stressed L.H. treated group. While type B was reduced to it's
half quantity. L.H. increased the number and ratio of type C & D sper-
matids; double the stressed untreated group; while C 1ad reached to the

ncrmal level. Type D did not return to normal.

Inspite of the fact that L.H. treatment completely corrected the
process of spermatocytogenesis through activation of meiosis. The corr-
ecting effect was not complete on the process of spermiogenesis. The
rapid differentiation concluded in both normal and stressed group do not
complete the mature spermatids (Type D spermatid) to it's normal level.
Probably here synergetic action of F.S.H. (FRENCH et al. 1974) is needed
for stimulation of the Sertoli to produce androgen binding proteins
necessary for the transformation and concentration of androgen on the

seminiferous tubules.
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Table 2: Average number of cells, their Sertoli ratio and diameter of seminiferous tubules in stress.

Spermatocytés Secondacy Diameter
S id -
Case o Spermatogo- Total Lep- Zygo- Pachy- diplo- Sper- Total PETEBLARS Total Mmmnmﬂ“n
Num- nia to- tene
ber toli Type Type Spermato- tene nene tene diaki- Hmmmw Sperma- " B c D Mwwnsml nwvcwmu
A B gonia nesis Y tocytes o "R
) § 6.6 9.4 1.8 1%a2 1:.9 4.5 2 0 0 8.6 5.8 0 0 0 5.8 161
2 1.5 18.8 0 18.8 0 Tial 4.9 0 0 12.0 0 0 0 0 0 99
3 5.8 9.3 1.4 106.7 0 19.4 15.6 0.9 2.9 38.8 10.9 4.8 6.2 14.5 36.4 149
4 6.0 7:2 4.1 11.3 5.8 13.2 32.3 5 0.5 56.4 5.3 42.1 10.8 16.8 75 189
Mean 5 11.2 1.8 13.0 1.8 11.1 13.8 1.5 0.9 29.0 o J0 11.7 4.3 7.8 29.3 149.5
8.D. 2.0 4.5 1.5 3.4 2.2 5.8 11:8 2.1 Lol |, 190 3.9 17.7 4.6 7.9 29.8 32.6
S.E. +0.3 0.7 +0.2 +0.5 +0.3 +0.9 +1.9 + 0.3 + 0.2 +3.1 +40.6 + 2.8 $#0.7 +1.3 + 4.7 +2.9
Ser-
- e 0.4 2.6 0.4 2.2 2.8 0.3 0.2 5.8 1.1 2.3 0.9 1:6 BaD -
toli
ratio
S.D.: 8tanderd Deviation S.E.: Standerd Error.
Assiut Vet.Med.J.Vol. 7, No. 13614,1980.
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their Sertoli ratio of seminiferous tubules in L.H. Stress treated rabbits.

Spermatocytes

HpRraaRm Total diplo- il Total Diameter of
Case B Sk dary Total Spermatids .
Wi K Sper- Lepto- Zygo- Pachy- tene Sper- Sper- Sperma- seminiferous
tole TIge TERR cone. tene bems dens  diskile meko- tids tubules in/U
ber mato- A B (% D
A B : . cytes
gonia nesis cytes
il Gis T Tl 4.8 119 0 5. 3 33.4 3.1 14.3 66.2 30.90 14.5% 18.9 34.3
2 10.0 5+9 13.1 19.0 02 9.7 0 0 0 9.9 3k 0 0 0
3 T=7 2.9 2 P i 0 | 0 165 18:5 4.9 6.3 51.6 48.6 0 15.7 19.7
4 5.2 1027 100 2067 3.9 20.2 21.0 3l 12.4 66.6 13.1 11.8 5.4 11.9
Mean 7.4 7-8 7.8 16.2 1.0 15.4 18.2 2.8 8.25 47.1 23.7 6.6 10 16.5
5By 1.7 1.7 4.0 37 1.6 3.8 11.9 1=8 5.6 22.0 37.3 6.6 T+6 12.5
S:E. #0.3 0.3 +0.6 +0.6 +0.3 +0.6 +1.9 +0.3 $0'9 #3585 4257 #F10 £1.2 #2.0
Ser-
toli = 1.0 Lol 202 0.1 2,1 2,5 0.4 3l 6.4 3.2 0.9 1.4 22
ratio
S.D.: Standerd Deviation S.E.: STanderd Error.
Assiut Vet.Med.J.Vol. 7, No. 13614,1980.
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(Fig. 1) : Stage 1.
rlongated spermatids, beside rounded spermatids,

Aggregation of the spermatid and spermatocytes
nuclei, (H & E. 20 x 12.5)

(Fig 2) : Elongated spermatids of stage 3 in association
with elongating spermatid of stage 2. Aggregation

of spermatocyte nuclei, (H & E. 20 x 12.5),
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(Pig. 3) : Stage 3 migration to form bundles was focally
retarded. (H & E, 20 x 12.5).

(Fig. 4) : Stage 4 migration to form bundles were retarded.
Focal aggregation of young spermatid nuclei due
to focal failure of cytokinesis. (H & E. 20 x 12.5).
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