


HYPERTHYROIDISM EFFECTS
ON GONADS AND ENDOGRINES OF COCKS

I. MORPHOLOGIGAL STUDIES

H. HISTOLOGICAL INTEGRATION
BY
G. A. R, KAMAR

ANIMAL PRODUCTION DEPT., FACULTY OF AGRICULTURE, GATRO UNIVERSITY ; GIZA, EGYPT, U.A.R.

SUMMARY

Hyperthyroidism was induced in two vears old White Baladi cocks by
feeding different percentages of thyroprotein (protamene) from the ration,
e 0.006,0.011, 0.017 and 0.022 %, during the summer months of
June, July and August. Gocks representing each treated group, and one
control group, were slaughtered to study the effect on the different gonads
and endocrines.  Also, the histological structure of the thyroids and
the festes were studied. The following results and conclusions were
ohserved :

L—Morphologieal Studies :

1. Ounly mild hyperthyroidism (0.0119, and 0.017 %) exerted a
strmulating effeet of festes, epididymis and thymus weight; the othor
treatments caused atrophy in these organs.

2. The accessory sex organs and the secondary sex characters were
decreaged in size in all the {reatments used here.

5. Thyroid size 1s reduced due to the diffecent levels of hyperthyroidism
induced in this work.

A, Thyroprotein feeding caused the reduetion of adrenal’s absolute
weight, while mild deses of thyroprotein (0.011 and 0.017 %) increased
adrenals’ relative weight.

5. Feeding thyroprotein enlarged the size of the pituitary gland and
the degree of response increased with increase in the rate of feeding
thyroprotemn.

Lo
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IL.—Histological Iniegration :

1. Group IL (0.011 Y% thyroprotein) resulted in the highest sperm-
atogenic aclivities. The seminiferous. tubules contained the largest
number of spermatids. Group IL (0.017 %) also showed high spermato-
genic activities.  Mild hyperthyroidism induced n these groups favoured
spermatogenesis.  Group I (0.005 %) and the control showed the same
inactive spermatogenesis, whilst the high doses (0.022 %) caused the
deterioration of testicular tissue,

2. The control group and group I had the smallest thyroid follicles,
the largest quantity of interfollicular cells and the most abundant collod.
Group I was medium in every structure, while group III and IV had
the largest follicles, the smallest cell number and the least quantities of
colloid.

3. Mild hyperthyroidism which was clear in gronp 1L and 111, increased
testis size and induced spermatogenesis. The low dose (0.005 %) had no
effect when compared with the control, while high dose decreased sper-
matogenesis.

. Teeding 0.011 9 thyroprotein compensated for the normal seasonal
decreage in thyroid activity during summer, and it also activated the
thyroid itsell. When thyroprotein was fed in higher quantities, the
thyroid activily was depressed.

5. Reduction in thyroid activity due to summer effect was overcome
by feeding certain moderate quantities of thyroid active substances, thus
causing the enhancement of spermatogenic activity as measured by
either histological examinations or by sperm production.

INTRODLCTION
I—MORPHOLOGICAL STUDIES

Hyperthyroidism, induced by feeding desiccated thyroid, thyroxine
or thyroprotein, caused "the increase in testes size and spermatogenic
activity (Jaap, 1933 ; Wheeler et al., 1948 ; Kummaran and Turner,
1949). On the other hand, vavious workers showed that hyperthyroidism
cansed the decreased testes size and spermatogenesis (Turner ef af.,
1944 ; Glazner and Jull, 1946 ; Wheeler e ol., 1948). Meanwhile,

other workers lound no effect of hyperlhymidism on testes size (Kheir
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El-Dhin, 1955). The contradicting effects of hyperthyroidism on testes
size and spermatogenic activity 1s due to differences in the rate of administ-
rating thyroid active substances, age, breed, inlact thyroid activily,
reproductive activity and season of the year.

In adult male birds, thyroidectomy lead to the regression in testes
size with which spermatogenesis eessation 1s assoctated (Benoit, 1936,
1937 ; Geeenwood and Chu, 1939 ; Blivaiss and Domm, 1942 ; Payne,
1944).

Thyroud hyperplasia, produced by feeding rations low in 1odine, gave
indications of stimulating sexual developmenl using comb and testes
weight as a criterion (Nickolson and Breneman, 1945). On the other
hand, thyroidectomy is found to cause the vegression m the size of testis
andl comb in the mature cocks. HReplacement therapy, mduces growth
of the testis and comb (Greenwood and Chu, 1939). When thyroid
aclive substances are fed 1o males during mild weather, no effect 1s
exerted on comb size, bul when led during hot weather comb size increases
{(Kheir El-Din, 1955).

Induced hypothyroidism i male birds by thiouracil as a thyroid
depressant substance, caused the decrease in testes weight and sper-
matogenic activity (Seultze and Turner, 1945 ; Andrews and Schneteler,
1946 ; Glazner and Jull, 1946 ; Jap, 1948 ; Shaffner and Andrews, 1948 ;
Kumaran and Turner, 1949).

Feeding thyroid active substances at different rates or forms, caused
the depression in thyrotrophic hormone secretion, and therefore depressed
thyroxine secretion causing the atrophy of thyroid gland, cither in the
growing chicks (Turner, Irwin and Reineke, 1944) or in the mature
animals or birds (Brody, 1945; Leonard, 1947; Turner, 1948 ;
Kheir El-Din, 1955 ; Garren and Shaffuer, 1956). When the envivon-
menlal lemperature is high, the effect of feeding thyroid aclive substances
was enhanced and thyroid gland goes on regression rapidly and clearly
(Oloufa et al., 1951).

As far as the other organs. glinds and gonads ave concerned, in their
responise Lo feeding thyroid active substances, some workers showed
no effects (Turner, 1948), others found some response in the prolonged
{reatment in some of the glands (Garren and Shaffner, 1956). In general,

10r.
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adrenals weight ave increased by hyperthyroidism (Miller and Riddle,
1942 ; Durey, 1949 ; Magsood, 1950; Garren, 1953 ; Garren and
Shaffner, 1956). Small doses of thyroid active substances have no
effect on adrenals weight (Turner, 1948 ; Kheir El-Din, 1955). Thy-
roxine did not affect adrenal weight when injected in doses helow or
about equal to the normal secretion rate (Magsood, 1 954). Only large
doses of thyroid active substances cause the enlargement of advenals
(Turner, 1948 ¢). Advenal atrophy induced by cleviated environmental
femperature can be partly prevented by small doses of iodinated protein,
but if the doses are large, further atrophy develops (Money, 1954).

In general, it has been found that feeding thyroid aclive substances
caused the decrease in pitaitary size (Garren, 1953 ; Kheir El-Din, 1955).
Meanwhile, prolonged treatment caused the inereased in pitulary
8126 (Gar'reu, 1953). There1s an inhibition in gnnadi;l.rt}phic hormone
secretion, accompanied by the decreased thyroxine level in the blood
(Gallone and Galuzzic, 1951).

As it is known that thyroids are move active during winter than sum-
mer (Winchester, 1940 ; Reineke and Turner, 1945), this investigation
of the effects of different rates of hyperthyroidism on the gonads and
endocrines of adult cocks, was done during the summer months in
Egypt (Giza 30°N.), where summer is characterized by hot weather.

11.—HISTOLOGICAL INTEGRATION

Various investigators have studied the effect of hyperthyroidism on
festis activity and spermatogenic activity.  Their resulis, however,
ave contradicting due to differences in rates of administrating the thyvoid
active substances, age, breed, intact thyroid activily, reproductive activily
and season of the year. Some workers found that inducing hyperthy-
roidism by feeding desiccated thyroid, thyroxine or thyroprolein, cause
the increase in testis size and the activation of spermatogenie activity
(Jaap, 1933; Wheeler et al., 1948 : Kumaran and Turner, 1949),
while other workers have shown thal hyperthyroidism cause the decrease
in testis size and the inhibition of spermatogenic activity (Turner ef al.,

1944 ; Glazner and Jull, 1946 ; Wheeler et af., 1948).
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The induction of hypothyroidism in male bieds by thiouracil as a
thyroid depressant substance, causes the deerease 1 testis weight and
the depress of spermatogenic activity (Schultze and Turner, 1945 ;
Andrews and Sehnetzler, 1946 ; Glazner and Jull, 1946 ; Jaap, 1948 :
Shaffner and Andrews, 1948 ; Kumaran and Turner, 1949). Also,
thyroidectomy in adult birds leads to the regression m festes size with
which the cessation of spermatogenesis 1s associated (Benoit, 1936,
1937 ; Geeenwood and Chu, 1939 ; Blivaiss and Domm, 1942 ; Payne,
1944). Only spermatogonial ecells can be seen in their lesles, while
mature sperms are never lound (Greenwood and Chu, 1939).

When thyroprotein, a thyroid active substance, 18 fed at relatively
moderate levels (0.04 Y%), spermatogenesis is improved in old and young
roosters, while high levels (0.08 and 0.168) depress spermatogenesis
as measured by sperm production (Wilwerth, 1952).  Also, when
thyroprotein is fed in a mild Tevel (0.01 %) for rabbits under intermittent
heat, spermatogenic aclivity is activated (Oloufa et of., 1951).

Thyroid lecding depresses the production of thyrotrophic hormone
and therefore depresses thyvoxin geerction causing the atrophy of thyroid
cland (Brody, 1945 ; Leonard, 1947).

There ave different methods for the estimation of thyroid activity,
some of which are not very accurale such as the estimation of metabolic
vate (Brody, 1945) or the protein bound iodine (Taurog and Chaikof,
1946).  Other depend on administrating thyroid active subslances,
such as radicactive iodine (Pipes et al., 1958) or the thiouracil-thyroxin
method (Mixner ef al., 1944). The substances administered to birds
in these two latter methods may affect greatly the other organs, glands
and gonads, and may prevent their study in combination with dillerent
thvroid activities, To insureaccurate study for body systems in combination
with normal or artificially indueed thyroid activities, histological examinat-
ions may be of some use.

It is a well known fact that thyrotrophic hormone induces an increase
in the thyroid activity. After administration of antithyroid drugs, there
is also an inerease of size. This is due Lo the fact that the formation of
active thyroid hormone is prevented by these drugs, which result 1n a
decrease of thyroid hormone level in blood, This stimulates the output
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of thyrotrophic hormone which in turn induces 1ts effect by increasing
thyroid gland activily. For that reason, in the histological examinations,
hypo-(by anti-thyroid drugs) and hyperfunctioning gland (by pro-thyroid
drugs) show the same changes in respect to the increase of cell size and
number, and the decrease in colloid substances (TLarson et al., 1945).
In the light of these changes, Lever (1948) and Lever and Viljin (1955)
had recommended the method of dividing the inner diameter of thyroid
follicles by the number of cells per (ollicle, as the most accurale method
for determining the activity of thyroid gland rather than other histological
or thyroid weight estimates. This previous method was also advised
in case of high thyroid activity. The results of these histological studies,
however, depend greatly on the kind of substances given, e.y. whether

this activily is anli- or pru—l;h;f'mid.

MATERIALS AND METHODS

Hyperthyroidism was induced by feeding thyroprotein (protamone )
at the rate of 2.5, 5.0, 7.5 and 10.0 grams per 100 pounds of mash,
that equals 0.006, 0.011, 0.017 and 0.022 percent, to four groups
(I, IL, IIT and IV vespectively) of White Baladi cocks of two years old.
Fach group was represented by four individuals. Another group of
the same age and number of cocks served as control. Thyroprotein feeding
lasted for the three months of summer (June, July and August). Normal
ralions composed of 15 9 maize, 10 % wheat, 10 9 barley, 20 % wheal
bran, 20 9 rice bran, 23 9, colton seed cake, 1.5'% calcium carbonale
and 0.5 9, salt, were used. Green feed was supplied in the form of shopped
green maize leaves. Antibiotics and By, (Pfiyzer 3 4 3) were added to
the vations during August at the rate of 15 grams crystalline terramycin
hydrochloride and 15 mgms. vitamin By, per 100 kilogram mash.
Vitamin A and B were added at the rate of 20 grams pec 100 kilograms
mash. At morning, half of the ration was given dry, while at noon the
other half was given wet as it was mixed with fresh liquid blood from
the slaughter house at the rate of a gallon per 100 Ibs. mash.

At the end of the three months of the treatment, the cocks were
sacrificed. The birds were weighed alive hefore being killed by bleeding.
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Afterwards, the comb, the two spurs and the two wattles of each eock
were separated, cleaned and weighed. The birds were then carefully
desicealed and their gonads and endoerine glands were completely
separated, freed from the adjoining tissues and weighed.

HISTD'LGGIG.-’;L TI*IGHNI{]UES

1. Testis :

The testes weights were represented by the average whole weight
of both the right and left testes of the four males for each group. The
samples were taken from the medium part of hoth the two testes of the
four cocks for cach group and then fixed in Bouin’s solution. Testes
samples were then washed, dehydrated, cleared and embedded in
paraffin wax. The formed blocks were sectioned at 10 microns. The
sections were stained by haematoxylin and eosin solution method, then
mounted m canada balsam. Microseopic examinations were done [or
testes slides of each group. The different slages of spermatogenic activities
were fully described. Microscopic examinalions were carried out by a
projector microscope. Number of seminiferous lubules was caleulated
mn each projector field, and then multiplied by 88.5 to have the number
of seminiferous tubules m one surface centimeter. The diameters of
the seminiferous tubules were measured by the projector seale where
each one millimeter equals 6 microns with objective > 10. Therefore,
the diameter as oblained by the projector scale was multiplied by 6 to
have the diameter in microns. Spherical seminiferous tubules were
mostly chosen, while when other forms were measured, the diameter of
the shorter and longer axis were averaged as the diameter of such (ubules.
Number of seminiferous tubules was counted in 160 microscopic fields
representing 12 shides for each right and left tesiis of each of the 4 cocks
for each group. Number of cells per tubule was counted and tubule
diameter was measured in one of the seminiferous tubules in each
microscople fields. To standardize the counts, the spherical tubules
were chosen and not the convoluted ones. The slides and microscopic
fields, where the shrinkage was clearly due to the fixalive, weve avoided
as far as possible. Photographs were taken by the projector objective =< 10
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and > 30 for one of testis slides of each group. The magnifieations of

the photographs were 165 and 500 respectively.
2. Thyroid :

The whole thyroid gland samples were fixed in Bouin’s solution,
washed, dehydrated, cleaved and embedded in paraffin. Blocks of both
right and left thyroids were sectioned at 5 microns, sections stained
by haematoxylin and cosin method, and then mounted in eanada balsam.
Fully descriptive mieroscopic examinalions for the follicles, epithelial
cells, eolloid substance, connective tigsue stroma and interfollicular cells
weee carried oul by a projector microscope. Four sections [rom ecach
right and left thyroid [or each of the 4 individuals of each prOUp Were
examined. In each slide the number of epithelial cells was counted and
the inner diameters were measured in the medical portion for 5 central
follicles comprising 160 counts and 160 measurements for cach group.
To standardize the counts and measurements, ﬁphﬂric.a] and convoluted
follicles were chosen. In case of a follicle being more elliptical than
spherical, the average of the largest and smallest diameters is sulficient
to note the diameter item. The diameter, as obtained by the projector
scale, was multiplied by 2 fo express the meagurement in mierons.
The examinations were made with a 30 3¢ objeetive, and photographs

were taken al a magnification of 165 >

RESULTS AND DISCUSSION

1. Morphological Studies :

As far as testes absolute and relative weights are concerned, the normal
variations thal occur in any living organ ave found in this experiment.
Stimulating, inhibiting and the non effects of feeding thyroid active
substance are found. The effect differs aceording to the rate of administ-
ration. The mild dose (II) is the only one that caused an enlargement
ol testes size. The highest and the lowest levels did not exert a significant
effect. The high level (I1I) had an inhibitory effect (Tables 1 and 2%

Epididymis weight was not affected by the lowest dose of thyroprotein,
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while the minimum increase in epididymis weight was observed in the
mild dose of group II. When the quantity of thyroprotein fed increases
over the level of group II, epididymis weight decreases. All the treated
groups have vasa deferentia of lower weight than the control group.
With the increase of thyroprotein level in the ration, more decrease
is observed in vasa deferentia weights. The same trend was observed
in respect to comb weight and wattles weight. Spur weight deereased
in all the (reated groups. No regular trend could be ebserved within
the fowr treated groups (Table 1). It seems that feeding a mild dose (1)
of thyroid active substance during a hot weather similar to that of Giza
Provinee, could stimulate sexual activity as far as testes and epididymis
size are concerned. The accessory organs and the secondary sex characters
are inhibited by the different hyperthyroidism levels induced in this

experiment.

Tagre 1

Effect of thyroprotein feeding on reproductive organs, endocrines
and secondary sex organs weights. (Weights in Grams).

. | Doses of thyroprotein
[tems Comten] | e :
1 | m il IV

Testes (Total)........ 21,400 | 16.950 28.525 | 9.400 | 18.100
Epididymis (Total). ...| 0.450 0.450 | 0.690 | 0.228 | 0.190
Vas deferens (Total)...| 1.675 1.100 | 1.380 L0955 0.865
Thyroid (Total) ...... 0.280 0.143 0.155 0.200 0.198
Adrenal (Total) . .....| 0.325 0.300 0.295 0.513 0.263
Pitwitary. .ovovvenn..| 0018 0.020 0.021 (0.020 0.022 -
Thymus (Total) .... .. 1.900 1.125 2.550 1.200 0.540
Comb......ooooiiae 22400 | 15.550 | 14.500 | 14.700 5.700
Spur: (Fetal): s 4150 2.325 3.575 3.400 3.850
Wattles (Total). ......| 5.000 3.375 3.170 3.600 2.800

Hyperthyroidism in the different rates induced here cause the atrophy
ol thyroid gland. The highest reduction is observed in the group given
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the lowest dose of thyroprotein (I), and as the rate of [eeding thyroprotein
inereases the reduction in thyroid size is lowered (Tables 1 and 2).

When the absolute weight of adrenals are concerned, all the treated
groups ave lower in weights than the control (Table 1). However, there
seems to be some stimulating effect of mild doses of thyroprotein (II and
I} on adrenal relative weights, while the lowest and the highesi doses
do not affect adrenal relative weights (Table 2),

Tane 2

Effeet of thyroprotein feeding on relative weights of testes
and endocrines to body weight.

Doses of thyroprotein
ltems Control |- PRI Al W P

i u om o

Tostes...............| 1223 | 1.009 | 1.940 | 0632 | 1.261

Thyroid .............. 0.0016 | 0.009 | 0.011  0.013 0.014
Kdrenals: covrccansss L0018 | 0018 | 0.020 | 0.021 | 0.018
Pituitary. ............| 0.0010 | 0.0012 | 0.0014 | 0.0013 ‘ 0.0015
L4 1 1T S ——— 0.108 0.067 0173 0.081 | (3.038

Hyperthyroidism induced here at different levels causes the hyper-
trophy of pituitary gland (Tables 1 and 2). With the increase of the
vate of hyperthyroidism, the rate of pituilary hypertrophy increased.

The mild dose of thyvoprotein (II) that causes the highest increase
in testes and epididymis size, causes also the highest increase in thymus
absolute and velative weights. Thymus size in the other three groups
15 less than the control. The increase in the level of thyroprotein adminis-
tered eauses a coordinate deerease in thymus size. Almost the same
trend of vaciation could be observed for hoth thymus and testes size,
that may suggest a form of interrelationship between the two organs,
which is not defined yel (Tables 1 and 2).

The conelusions drawn here are similar to those observed by other
investigators in respect to all organs studied, when the levels of hyper-
thyroidism are similar to levels used here. These results contradiet



P

HYPERTHYROIDIZM E¥FECTS 9

with the others when the levels of hyperthyroidism, the form of the
thyroid active subslance, the environmental conditions, or the age,

are different.

II.—HISTOLOGICAL INTEGRATION

A —Trsms :

1. Control group : The seminiferous (ubules were normal and lined
for most of their parls with approximately 5 to 7 layers of cells, of which
I to 2 are spermatogonial cells, while the others ave seattered layers of
primary and secondary spermatocyles.  Adjacent to this toward the
lumen, ave the spermatids and spermatozoa scattered and filling the
lumen.  Normal mitotic and miotic division activities are observed,
resulting in a relatively moderate number of spermatids and spermatozoa.
Most of seminiferous tubules have small well developed lumen and only
few have medium lumen. The lumen were full of numerous spermatids
and small number of spermatozoa. Reasonable number of Sertoli cells
are found attached to the majority of the spermatozoa. Relatively large
spaces are found between seminiferous tubules and are not full of stroma
or interstitial cells, which are varcly observed. The seminiferous tubules
are medum in size, mostly coiled, while few number are spherical.
In general, cells vepresenting different stages of spermatogenesis were
found and no vacuoles were observed between them (Pr. I, A-B).

2. Growp I: Normal seminiferous tubnles were observed being
medinm in size.  Several layers of cells arranged in raws are found with
approximately 6 to 8 lavers, of which 1 to 2 ave spermatogonial cells,
while the others are primary and secondary spermalo cyles and spermatids.
Adjacent lo that is the spermalozoa 1n clusters altached to a moderate
number of Serth cells. Moderate mitotic and miotic are found resulting
in a relatively large number of spermatozoa in the lumen, which is
medium in size and moderately full of spermatozoa and few spermatids.
Some have large lumen with few spermatozoa in it. The cells of the
seminiferous tubules are mostly gathered in the center of the tubule
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leaving wide space around without any cells in it. There may be degen-
eration in some tubules. However, the cells ave disteibuted in most of
tubule parts in most of the seminiferous tubules with lavge spaces between
them. There are no spaces between the (ubules, and rare interstitial
colle and stroma are found. Most of the tubules show clear tortunosily,
while some show spherical shape.  No essential differences could he
ohserved belween the testicular tissue strocture of this group and the

control group (Pr. 1, A-B).

3. Group 11 : Senmniferous tubunles are lined with more clear several
layers of cells than ether groups. Theve ave approximately 8-12 layers
of which 2-3 are spermatogonial cells, the others being primary and
secondary spermatocyles.  Adjacent Lo this are numerous numbers of
spermalids and spermatozoa that fill all the large sized lumen. The
tubules ave lavge filled with cells including lavge numbers of spermatozoa.
Highly active mitotic and miotic aclivilies are observed 1 this group
resulting in large number of cells. The cells ave gatheced and com pa(:l.f.‘.d
together.  These numerous eolls ave due to enhancement of spermatog-
encels divisions, activated by mild hyperthyroidism induced in this
woup. [t seems thal when thyroprotein is fed in a proper uantily,
spermalogencs is 1 encouraged. '

Also, a relatively large number of Serloli cefls ave found, but spermatozoa
are nol quile attached (o them as they are scaliered in the lumen and
ol found in clausters as ordinarily found. Seminiferous tubules are
found in large numbers although they are Jarge in size, which results
in velatively small or medium sized spaces belween lubules which are
occupicd by moderale siroma and intevsiitial cells.  The tubules are
quite coiled with a small number of sphel'i{:a} ones.  No degeneration

occurs in the seminilerous tubules (Pr. I, A-B)

h. Group 11T : Slight differences are observed between this group
and the previous one (IT). Cell layers are less in numhber as they are
not more than 10. Gells arve still gathered and compacted together,
but this is slightly less than the previous group. One to two cell layers
are spermatogonial cells, the others ave the primary and secondary

spermatocyles. Spermalids and spermalozoa are scallere d and veeasionatly
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secondary spermatoeytes arve scattered in lumen. Active mitotic and
miotic divisions oceur in this group producing numerous cells, The
lumen is large, bul not as large as in the previous group, full of numerous
spermatids and a moderate number of spermatozoa. A moderate number
of Sertoli cells ave found and the spermatozoa are mostly not atlached
to them as they are seattered in the lumen. Some of the cells ave in the
center leaving vacuoles, thus giving the appearance of some deterioration.
Tubules are very large, numerous and full of cells but not like the previous
group. Aceordingly, no spaces could be scen belween tubules, and
though medium stroma and interstitial cells are found. There are lavge
and medium spaces hetween cells in some of the tubules while others
have no spaces. Seminiferous tubules show good tortuosity in most
pacts, while few show the spherical shape (Pr. IV, A-B).

5. Growp IV : A quile clear delerioralion occurs in the seneral
structure.  In this group, fewer lavers of colls are observed than n any
other group and they do not exceed 5 layers. A small number of cells
are observed scattered in the tubules with large spaces belween them.
Ovly one layer is spermatogonial cells, the others ave primary and
secondary spermatocyles and spermatids. Few spermalozoa are observed
in clusters inside the large lumen. Tow milolic and miotic aclivities
ave observed causing lew number of cells.  Also the fewer number of
Sertoli cells are observed in this group. Occastonally few s;‘;&zl'matids
are observed inside lumen with the spermalozoa. Seminilerous tubules
are large, leaving narrow spaces and rave stroma and interstitial cells
belween them. The tubules are quite coiled, accompanied with velatively
small number with spherical shape (Pr. V, A-B).

When all the groups are considered, it could be clearly observed that
aroup 11 shows the most active spermatogenesis. Group [11 also showed
high spermatogenie aclivity bul slightly less than group I1. Mild hyper-
thyroidism (0.011% and 0.0179%) seems to encourage spermatogenesis.
The testicular tissue of the control group and the group fed the lowest
dose of thyroprotein shows the same structure where maclive sperma-
togenesis are observed. Delerioration and inactive spermatogenesis are
observed in group IV, where the highest level of thyroprotein was fed.
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B.—Tryromw :

1. Control group : The thyroid tissue of this group is compacted
and full of the velatively smallest follicles. No vacuoles could be distin-
guished between these follicles, and when there ave spaces they ave full
of intensive connective tissue stroma and interfollicular cells, along with
a rich supply of a network of blood vessels and nerve fibers. The follicles
differ greatly in size ranging from 60 lo 600 microns, but the majority
are medium in size. The follicles ave almost spherical or ovaid but some
are tubular or sacculated. Lot of colloidal substance fill all the lumen of
follicles. Also the colloid 1s more concentrated than in the other groups

(Pr. VI, A).

2. Group I : Thyroid lissue of this group is less compacted. Follicles
ave shightly lavger in size but the majorily of them are small. No vacuoles
could be distinguished between follicles and when there are spaces
they are full of intensive connective lissue stroma and interfollicular
cells, along with a medium supply of a network of blood vessels. Follicles
do not differ in size greatly ranging from 60 to 480 microns, while the
majority are medium in size. Most follicles are almost spherical or
ovaid but some are tubular or sacculated. They contain some very rich
concentrated colloid substances, but slightly less than the control group
(Pu. VI, B).

3. Group 1l ;' Thyroid tissue of this group is less compacted than
the previous groups. Fellicles are medium in size and follicular ecells
are somewhat large, and the cells are arvanged in layers in most of the
follicles. Medium spaces ave found between follicles, full of intensive
connective tissue stroma and large inlerfollicular cells along with a
vich supply of blood vessels. The follicles differ in size greatly, ranging
from 48 to 540 microns, but the majorily are medium in size. Most of
the follicles are spherical. Moderate concentration and quantity of colloid
substance are observed (Pr. VII, A).
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4. Group T : Thyroid tissue of this group is less compacted than
previous groups because most follicles are medium and large in size.
However, some very small follicles are found causing the general average
follicle diameter to be the smallest among the groups. The follicular
cells are spherical in most follicles, arranged in (wo layers in some parts
of the follicles, bul their number is relatively small.  Some of the cells,
however, are elongated in shape. Many large spaces are found between
follicles with medium quantities of interfollicular cells and stroma.
The follicles are somewhal saculated or tubular, and their [umen contains
medium quantities of colloid substance. Medium supply of blood vessels
1s observed. In general, some delerioration seems 1o occur in the thyroid

tissue (Pr.. VII, B).

a. Group TV : The leasl compaciness 15 observed in the thyroid
tissue of this group. Most follicles ave large, some ave larger than the
microscopic field, and theiv diameters range from 60 to 960 microns.
Most of the follicular eells are clongared, not elear, small in size and
number.  They are arranged in one layer only. Very large spaces are
observed hetween follicles, containing vave interfollicular cells and
stroma, and poor blood supply. The follicles are almost tubular or
saceulated.  The Jowest colloid substance quantity 1s observed in this
jroup and some follicles contain no colloid, while in the others the
colloid does not fill the lumen. Most of the capsules show some deter-
toration (Pr. VIII).

As far as the thyvoid tissue of all groups is concerned, it could be
statod that the control group and group [ have the smallest follicles,
lavgest quantity of interfollicular cells, most concentrated colloid sub-
stance and the tissue 1s greatly compacted. Thyroid tissue of group 11
comtains medium sized follicles, medium number of cells and medium
quantities and concentration of colloid. Tissucs of group I and 1V
have the largest follicles, smallest cell number, and least quantilies
and concentration of colloid. Tt scems that as the level of thyroprotein
increases the number of both interfollicular and follieular cells decreases
and the diameter inereases, showing a gradual decrease in function
with the inerease of hyperthyroidism rate.
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Acrivity EsTivates Drupiss

A — Testrs :

The highest testes weight is observed for cocks of group I Slight
differences are observed between the contrel group and groups I and IV,
whilst the least weight is observed for group I This trend is also
observed when the corresponding grams of tesles per 100 gram of

hody weight i1s taken inlo consideration (Table 3).

TipLe 3

Effect of feeding different doses of thyroprotein
on histological estimales in {esles.

| Total Grams No.of | .-'\\-';;L'agc |I Average
) festes testes semin. | diameter eell
Treatment weight | /100 g, tubules of semin- | number in
{(rms.) body in 1emy, | iferous | each semin.
weirht | tubules tubule
(n - (2) w3 (.
Gatedl, coemn s 21.400 1.223 | 1252.28 o240 370.1
Thyroprotein [ 16.950 1.000 | 1AT3.53> | 191.28>%] 360.37
doses 1| 28.525 1.940 2048.78 196.38 620.6
i 9,400 0.632 1825.10 221.82 A50.0
IV | 18.100 1.261 129210 229,98 | 316.0
AVerage. iy 18.875 1.213 1577.96 212.34 h25.4
1. Average testes wi. for 4 individuals of hoth right and left testes.
2. Average number in 160 microscopic fields.
3. Average of 160 seminiferous tubules.
i, Average of 160 seminiferous tubules.

s Dound to whole numbers.

The least number of seminiferous tubules per umt area 15 observed
for both the control and IV groups. Also, a relatively low number 1s
observed for group I. The highest numbers ave observed in groups I1
and III.  Diameter of tubules does not give a strictly negative trend
as it generally decreases as the number increases. The semimferous
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tubules are small in group T with wide spaces between them, resulting
in a relatively small number per unit avea. Meanwhile, others have
large tubules and no wide spaces between them vesulting in a large
number of tubules per unitavea. In this lalter case, spermatogenic activity
15 supposed Lo be at its highest level. This could he observed in both
groups Il and TII.  However, both the control group and group IV,
showing the lowest number of tubules, have the highest diameter.
Clearly groups I and IV and the conirol show a low number of eells
while the lavgest number is observed for group I1. Mild hyperthyroidism
which is clear in group II, and indicated in group III, induced both
large testis size and spermalogenesis. Meanwhile, the low dose had
no effect when compared with the control, and the high dose of group 1V
cause Lthe deterioration of spermatogenesis.  This conclusion is also
drawn as far ag semen and sperm production are concerned (Kamar,1960).

B.— Thyroid :

All the treated groups have smaller thyroids than the control. As the
dose ol thyroprotein increases the corresponding weight of thyroid per
100 grams of hody weight increases. 1t secems that this hypertrophy
does not mean that the aclivity of thyroid creases. The other eritical
estimates show another trend of variation ('l_‘n.hl{) Z'[j.

Tame 4t — Effect of feeding dillerent doses of thyroprotein
on histological estimates in thyroid gland.

Total f‘f{f{] I::{; Av. eell Av. inner m‘i;';'];;iifm

Phoves thyroid . i number diameter S

freatment wiper | HO0BMT i cack | of folliele | diameter

bird mg. | w}e{;;ljll, follicle (1) 9 (Efdl; @
Control, ........... 980 16 87.65 5 79.04 _ 0.48
Thyroprotein I 143 O 32.66 61.092 (.54
doses T 155 11 h4.65 69.06 (.65
It | 200 13 30,97 54.50 0.57

IRy 198 14 37.86 88.36 . 0.43 B
AVEIOPE vus i o 195 12.6 36.76 70.40 | 0.52

N.B. — The measurements and counts were made in a sum up of 164 follicles for each group.

11
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A low number of lollicular cells was observed for all groups exeept
group Il. The highest diameter is observed in both group IV and the
control group, while the least 1s observed in group III. These two
estimates do not give a clear picture aboul thyroid activity separately.
By dividing cell number on inner diameter of follicles (un/d), a clear
indication of thyroid activily is secured. In this work, it was found
preferable to divide # by d to have the divect and positive relation with
thyroid activity vather than dividing d by # as advised by Lever (1948).
The laller method gives a negative relationship to thyroid activity.
The value of n/d is low for group T and 1V and the eontrol, and high
for hoth T and TIT groups, indicating the lowest activity for IV gronp
and the highest for T group. It seems that feeding thyroid active
substances in a certain amount (0.011 %) substitute for the decrease
in thyroid activity, found by Remcke and Turner (1945) to occur
during summer and activate the thyroid ilsell. When these substances
increase over a cerlain limit (from 0.017 to 0.022 %), they depress
thyrotd activity. Also, small deses of thyroprotem cause the aclivation
of thyroid when compared with control. Tt seems also that the activity
of conlrol’s thyroid is low, and that mild feeding of thyroprotein (E and
1) vise the activity to the normal levels. In the study ol normal activity
of thyroid gland, estimated by this method, this value was found to
vange from 58 to 67 (Kamar, 1961).

It is elear from this study and other studies (Reineke and Turner,
1945 ; Kamar, 1960, 1961), that when the hol summer environmental
conditions cause the reduction in thyroid aciivily, certain moderale
quantities of thyroud aclive substances can substitute the decreased
activily, causing the enhancement of spermalogenic activities, either
estimated by histological examination or by sperm production (kamar,

1960).
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