
Effect of Thymectorny on the Golden
Hamster (Mesocricetus Auratus)

H. Studies of the Immune Response in Thymectomized and
Splenectomized Non-wasted Animals

By JOSKPI-l D. SHERMAN,#{176} \IABVIN M. ADNERt AND WILLIAM DAMESHEK

I N A PREVIOUS report, it was noted that a fatal wasting disease developed
ill hamsters following thymectomy.1�4 The unique features of this experi-

Illental disorder in our colony of hamsters, as distinct from that in other

aIliflTlals such as the mouse,la were its development in the relatively mature

thymectomized animal, i.e. up to at least 4 weeks of age, and its occurrence

ill males but not in females. The important role of the thymus gland in the

development of the immune process has been previously demonstrated.6’7 It

is the purpose of this report to describe our studies of the immune response

in thymectomized, but non-wasted, male and female hamsters, and to dem-

onstrate that splenectomy in the adtilt hamster results in an impaired humoral

ailtil)O(ly production. These data have been previously presented in part8

ail(I iildiCate tilat thymectomy at 2 weeks of age in the hamster results in im-

pai red humoral antibody production and prolonged survival of transplanted

heterologous mouse skin.

MATERIALS AND METHODS

Golden hamsters (Itlcsocricctii.s auratus) froni our hanhster colony, ranging from miew-

born to animals 12 weeks of age at the start of the experiment, were used. Thes(’ ani-

trials were originally brother-sister mated for 16 generations and are now randomly bred.

The hamsters were quartered in an air-conditioned animal room and fed Purina Labo-

ratory Chow and water ad lib. They were weighed at weekly intervals and weaned at

5-6 weeks.

The technique of thymectomy �sas previously described in detail3 and the same surgical

procedure was used without modification. Experimental groups consisted of litters corn-

prising totally thynhectonlized, sham-thyrnectonhized and unoperated controls.

Splenectomy was perfornied oil adult ( 8 week old ) hamsters under intrapiritoneal

Nembutal ( I)entobarl)ital sodium, Abbott, % gr. per ml. ), 0.1 cc.’lOO Cmii. body weight

for anesthesia. The left upper quadrant and flank were shaved with an electric razor,

and tile skin prepared with tincture of iodine. The animal was piaced on its right side

with its head away fronl the operator, and a skin incision was made joist i)elow the left

costal margin. The exposed fascia, ai)dominal muscles amid peritoneurn were then incised

exposing the abdominal contents. The spleen was identified, and brought out through
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376 SHERMAN, ADNER AND DAMESHEK

the wound. The splenic vessels were clamped with a hemostat and the spleen excised.

Hemostasis was easily achieved with the hemostat. The peritoneum, abdominal muscles

and fascia were closed together with interrupted sutures and the skin approximated with

continuous sutures. In animals that were thymectornized and splenectomized, both proce-

dures were performed on the same day.

Human gamma globulin Fraction 11#{176}( HGG ), mixed 1: 1 with Complete Freund’s
Adjuvant ( Difco), and containing 180 jsg. of HGG protein per 0.1 ml., was injected into

the subcutaneous tissues of the four foot pads ( approximately 0.025 ml. per foot). HGG

was chosen since bovine serum albumin proved to be an unsatisfactory antigen. Anti-

body titers were determined by a microtechnic ( modified Takatsy) adapted for henlag-

glutination.�

Skin transplantation was acconiplished by a technic developed by Dr. Jack Matloff,

Surgical Research Laboratory, Pratt Clinic-New England Center Hospital.1#{176} This technic,

which utilizes a skin punch biopsy instrument and scotch tape, possesses three advantages:

( 1 ) full or split thickness skin grafts of exacfly the same size could be easily obtained;

( 2 ) grafts could be applied to a recipient animal without sutures, and ( 3 ) many trans-

plants could be made in a short period of time.

Humoral Antibody Production

Three experiments were done to evaluate humoral antibody production in the hamster.

( 1 ) Animals were thymectomized at 2, 4 and 8 weeks of age and in addition, some

animals were sham-thymectomized and others were left unoperated. Two to 4 weeks

following thymectonly, the animals were injected subcutaneously with 180 jig. protein

per 0.1 ml. of HGG mixed 1:1 with complete Freund’s adjuvant. Ten days following this

primary immunization, the hamsters were injected with the same quantity of HGG and

adjuvant and were sacrificed 10 days following this secondary immunization. Serum was

collected for anti-HGG titer. Complete autopsies were perfornled on all hamsters and

included gross �nd microscopic study. All thyniectomized animals were carefully evaluated

for residual thymus, and suspect tissue was checked histologically. All of the organs

were fixed in 10 per cent formalin and stained with hematoxylin and eosin. Selected tis-

sues were stained with methyl green pyronine.

( 2 ) A study was made of the antibody response to antigen administered at varying

times post-thymectomy in 2-week-old hamsters. Primary immunization was accomplished

by subcutaneous injection of HGG mixed 1 : 1 in Freund’s adjuvant such that 180 �sg.
of protein per 0.1 ml. were injected into each animal. Three experinhental groups were

established since the HGG was injected on the day of thymectomy and 2 and 6 weeks

post-thymectomy. Ten days following the primary immunization, a second injection of

HGG was given using the same dosage and route as for the primary immunization. Two

weeks later all of the animals were sacrificed, and serum was collected for anti-HGG

titer. Complete autopsies were performed and all tissues were studied microscopically.

( 3) Since thymectomy at 8 weeks of age (adult) failed to result in an inlpaired

humoral antibody response to HGG, it was thought that some other organ might he im-

portant in regulating humoral antibody production in these adult hamsters. Thus, in one

group of experiments, 8-week-old hamsters were used, some being thymectomized, others

splenectomized and still others spienectomized plus thymectomized, a fourth group being

left unoperated. Approximately 3 weeks following the surgical procedure, all of tile ani-

mals were injected subcutaneously with HGG mixed with adjuvant in tile same dosage used

above. Secondary immunization was also done 10 days following the primary inimuniza-

tion, and the same dosage of antigen and route were used as in experiments (1) and (2).

Ten days following the secondary immunization, the animals were sacrificed. Sera were

gathered for anti-HGG titer. All tissues were studied microscopically.

#{176}PentexInc., Kankakee, Iii.
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EFFECT OF TIIYMECTOMY ON TIlE GOLDEN hAMSTER ii 377

Table 1.-Effect of Thymectomy on the Hamster’s Ability to Make

Antihuman Gamma Globulin

z
w
Ui

�

z
UI

2

ANTI-HUMAN GAMMA GLOBULIN

TITER > I 32

THYMECTOMIZED CONTROL 8 SHAM

0/8 8/9

-

4 7/8 8/8

8 9/9 8/9

Delayed Hypersensitivity (Heterograft Rejection)

The effects of thymectomy on the delayed hypersensitivity mechanism ( heterograft re-

jection ) of the hamster were evaluated by the transplantation of heterologous adult,

female mouse skin ( AJAX) to control and thymectomized animals. All of the thymectom-

ized hamsters were 2 weeks old at the time of thymectonhy. \Vhen the animals were

weaned, at 5-fl weeks of age, they were transplanted with mouse skin, and then housed

in individual cages. Skin grafts were observed at regular intervals.

RESULTS

Table 1 summarizes the data on the effects of thymectomy on the ability

of non-wasted, male and female hamsters to make humoral antibodies to

HGG. Thymectomy at 4 and 8 weeks of age was not associated with an im-

paired antibody production; however, operation at 2 weeks of age resulted

in a definitely impaired ability to make anti-HGG, even in the non-wasted

animal. The impairment of anti-HGG production was not absolute, since only

two hamsters had no demonstrable anti-HGG titer whereas the other thymec-

tomized animals had titers of 1 : 8 or 1 : 16, and only one animal in the thymec-

tomized group had a titer of 1 : 32. In contrast, the control animals and

hamsters thymectomized at 4 or 8 weeks had anti-HGG titers that were

usually 1:256, occasionally, as high as 1:2048, and rarely as low as 1:64.

None of these animals had titers lower than 1 : 64 and there were no animals

in this group in which antibody could not be demonstrated. Two weeks ap-

peared to be the critical age, since thymectomy at this time invariably re-

stilted in impairment of anti-HGG production, whereas after this age, no

impairment of humoral antibody production was demonstrable.

The time of antigen administration following thymectomy was also critical.

As summarized in table 2, hamsters thymectomized at 2 weeks of age and

given a primary immunization with HGG either 2 or 6 weeks following

thymectomy, showed an impaired ability to make anti-HGG antibodies. These

data were expected, and confirmed the observations noted in table 1. The
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378 SHERMAN, ADNER AND DAMESHEK

Table 2.-Relation of Time of Antigen Administration to Antibody

Response in Thymectomized Hamsters

ANTIGEN

ADMI NISTERED

TITER OF

ANTI - HGG > 1:32

CONTROL THYMECTOMY

DAY OF THYMECTOMY 4/8 6/Il

2 WEEKS POST THYMECTOMY 3/4 0/5

6 WEEKS POST THYMECTOMY 6/7 0/5

THYMECTOMY AT 2 WEEKS

antibody titers in the hamsters given antigen 2 or 6 weeks after thymectomy

similarly fell within the same range as the thymectomized animals described

in table 1. However, HGG administered on the same day as the thvnlectomy

failed to produce as much impairment of the immune response when coin-

pared with either the control response or with thymectomized animals given

antigen at 2 or 6 weeks post-thymectomy. Many of these animals had ailti-

HGG titers that were as high as those observed in the control hamsters;

moreover, the titers were almost as high as those noted in hamsters tilvilleC-

tomized at 4 and 8 weeks.

Splenectomized adult hamsters showed an impaired ability to make anti-

bodies to HOG, even at 8 weeks of age. These data are summarized in table

3. Thymectomy did not further impair the splenectomized hamster’s ability

to make humoral antibodies, since both the ntimber of animals with impaired

response and the anti-HGG titers were the same in both the splenectomized

and the thymectomized-splenectomized groups. The 8-week-old adult thymec-

tomized animals again failed to show an impaired immune response and con-

firmed part of the data presented in table 1. It appeared that splenectomy at

8 weeks of age could effectively impair the hamster’s humoral antibody re-

sponse to HGG, whereas thymectomy at this age showed no such effect.

Morphologic observations on the animals used in these humoral antibody

studies demonstrated a marked difference in the appearance of the lymphoid

tissues as between the control and thymectomized hamsters given antigen.

Figure 1 shows a typical spleen section from a control hamster demonstrat-

ing a good antibody response. There were many prominent Malpighian

corpuscles composed of small and large lymphocytes and occasional reticu-

loendothelial cells. Secondary follicles were noted about the Maipighian

bodies. In addition, numerous plasma cells and plasma cell precursors were

found and these appeared most numerous along the trabeculae ( fig. 2).

in contrast, the thymectomized, but non-wasted, male or female hamster

given antigen showed a reduction in the size of the Malpighian corpuscles,

which were poorly organized and without � secondary follicle formation ( fig.
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EFFECT OF THYMECTOMY ON THE GOLDEN HAMSTER II 379

Table 3.-Effect of Thymectomy and Splenectomy on Antibody

Production in Adult Hamsters

TITER OF

ANTI -HGG i: 32

CONTROL 9/10

THYMECTOMY 7/8

SPLENECTOMY 5/9

THYMECTOMY

AND SPLENECTOMY

/
6 10

3 ) . Only a few mature plasma cells were found in the spleen and there were

many reticuloendothelial cells together Witil rare plasma cell precursors

along the trabeculae ( fig. 4 ) . The lymph nodes and Peyer’s patches were

found to have secondary follicles and abundant plasma cells and their pre-

cursors. However, thymeetomized hamsters injected with HGG showed only

a few secondary follicles or pl;tsm�t cell components in their lymph nodes or

Peyer’s patches.

A significant impairment of the delayed hypersensitivity ( heterograft re-

jection ) mechanism was fotind in the thymectomized hamster as judged by

mouse skin transplantation. Thus, AJAX mouse skin was promptly rejected

by 9.8 days in all control hamsters. However, tile average graft survival in

male or female hamsters thymectomized at 2 weeks was 38.7 days; this dif-

ference is statistically significant ( p < 0.01 ) when compared to tile control

average ( table 4 ) . The female mouse skin grew equally well on thymec-

temized male or female hamsters. Many of the mouse skin grafts survived

for over 100 days in tile thvmectomized animals (fig. 5).

The thymectomized, non-wasted male and female hamsters grew normally,

showed a slight gross reduction in lymphoid tissue, had a mild hut incomplete

reduction in size of Malpighian corpuscles, incomplete absence of plasma

cells, slight atrophy of Peyer’s patches and lymph nodes, a mild transient

anemia and lymphocytopenia, and normal gamma globulin levels. Wasting

(liSeaSe, with its striking l�mphoid and splenic atrophy, as previotisly

described, occurred in animals thymectomized tip to 4 weeks of age and in

:36 per cent of the males thvmectomized in our colony. These data are sum-

mnarize(l in table 5.

DIscusSIoN

The thvmnectoinized, non-wasted, male and female hamster WaS shown to

have an impaired immune mechanism botll for humoral antibody production
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Fig. 1.-Spleen section of
a control hamster with a
good humoral antibody re-
sponse. Abundant lymphoid

tissue is present, and secon-

darv follicles are seen around
the Malpighian corpuscles.
Magnification X40
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and delayed hypersensitivity ( heterograft rejection ) when the animal was

challenged with an appropriate antigenic stimulus. Impaired antibody pro-

duction in the thymectomized, non-wasted animal was found if operation

was performed up to 2 weeks of age; however, at a later date, i.e., at 4 or 8

weeks of age, no such impairment took place. The hamster differs from

tile mouse,7’�”2 rat,13 and rabbit#{176}’11 in that thymectomy even at 2 weeks

results in a significant impairment of humoral antibody production. In order

to demonstrate a maximal effect on humoral antibody production, it is neces-

sary to perform thymectomy in mice, rat or rabbits just after birth. Thymic

regulation of the immune response is either prolonged in the hamster, or else, in

line with current concepts of thymic function and developmental immunology,

the immune system develops more slowly than in certain other animals. In

adult hamsters, as in mice, rabbits and rats, thymectomy fails to result in a

significantly impaired humoral antibody production. Morphologic observations

on the development of the lymphoid tissues in the hamster support the con-

cept that lymphocyte and “immunoblast”15 migration from the thymus is

#{176}The“immunobiast” is used to describe a cell that is a forerunner of tile plasma cell

and lymphocyte. The exact cell that results may depend upon the type of antigenic stimu-

lus. The term applies to a functional concept, since the “immunoblast” is morphoiogicaily

identical with the “hemocytoblast,” but unlike this cell, the “immunoblast” is found in

lyrnphoid tissues particularly after antigenic stimulation and does not appear to he en-

gaged in the production of red cells, granulocytes, megakaryocytes or platelets. Thus,

it seems unwarranted to use tile generic term “hemocytobiast” to describe the precursor

cell noted in lymphoid tissues during an antigenic response.
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Fig. 2.-Spleen section of a control hamster with a good humoral antibody re-
sponse showing numerous plasnla cells and plasma cell precursors along a trabecula.

Magnification X800.

apparent l)y 2 weeks. This could account for the failure of thymectomy to

impair htimoral antibody response if performed after 2 weeks, as the lymphoid

system and presumably tile immtmne system is apparently �vell establisiled after

2 weeks.’4

It is apparent from our data that a certain amotint of time must elapse

following thymectomy for the immunologic effects of the procedure to be-

come manifest. Thus, hamsters thymectomized at 2 weeks of age and injected

with HGG on the day of thymectomy showed no impairment in htlmoral

antibody production. However, animals thymectomized at the same age

( 2 weeks ) , but given antigen 2 weeks or longer after surgery, showed a

distinct impairment of anti-HGG antibody production. This finding might

indicate that immunoblasts in sufficient number are essential for the immune

response. It is hardly likely that immunoblasts already present in peripheral

lymphoid tissue would disappear at the moment of thymectomy; they wotild

thus be available for participation ill tile immune process. Although thy-

mectomy may result in generalized lymphoid tissue atrophy and therefore

ultimately iii a loss of immunoblasts, probably because of a lack of supply of

these cells from the thymus, these changes must take a finite length of time tc

occur. The importance of hemocytoblasts ( immunoblasts ) in the immune

proliferative response was noted by Andr#{233} et al.41 in sttidies of lymph nodes

�)artiCipating in immune reactions. The administration of 6-rnercaptopurlle

resulted in a redtiction in immunoblasts and a simultaneous “take” of homolo-

gous rabbit skin, whereas rabbits which rejected their grafts developed large

numbers of immunoblasts in their lymphoid apparatus.44 The exact role of

the immunoblast in the initial phases of humoral antibody production or de-
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382 SHERMAN, ADNER AND DAMESHEK

Fig. 3.-Spleen section of

a thymectomized, non-wast-
ed hamster giveis antigen,

showing a reduction in

lVlll1)hOid tissue, poorly or-

ganized Maipighian cor-

itiscles and 110 secondary fol-
licle formation. Magnification

X40.

layed hypersensitivity remains to be clarified, btit these ceiis seem to be

important in the early phases of a variety of immune processes. Tile fact that

HGG given on the (lay of thymectomy was not associated with an impaired

immune response would also be consistent with McGregor and Gowan’s’#{176}

observation that lymphocytes older than immunoblasts are probably con-

cerned ill �fl early phase of the immune response. Thus, these authors noted

that lymphocyte depletion had no effect when antigen was admillistered im-

mediately before drainage of lymphocytes from the thoracic duct. Primary

immtinization that preceded cortison&7 or ionizing radiation’5 also did not

affect the immtine response.

The role of the spleen in humoral antibody formation is imperfectly under-

stood. In line with present day concepts of thymic function, primordial

immunocytes ( uncommitted cells, immunoblasts ) originate in the thymus and

“seed” the spleen, gut and lymph nodes.’9 When this “peripheralization” of

lymphocytes and immunoblasts has taken place, thymectomy �vil1 then fail

to block the immune response. The time at which this peripheralization is

completed varies from species to species.’#{176}2’ It is possible that the spleen

assumes a more important role in immune processes only at a certain period

in the animal’s life. Thus, we found that splenectomy in an 8-week-old ( adult)

hamster was associated with an impaired antibody response to HGG. It was

also noted that thymectomy did not further impair the splenectomized animal’s

immune response. The importance of splenectomy in inhibiting the immune

response has also been shown in chickens injected with bovine serum
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Fig. 4.-Spleen section of a thymectomized, non-wasted hamster with an im-

paired humoral antibody response and few plasma cells or their precursors along a

trabecula. Magnification X800.
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ali)tinlin41 afl(l in adult rats injected with sheep erytlirocytes and l)acterial

vaccine;2� ill the experimental animal the rotite of antigen administration

aIl(l the allilllaiS age appear to have a marked influence on antib)dy re�po�se

following splenectomy. Studies on splenectomized adult humans have failed

to show any impaired immune response,�2’42 however, there is some evidence

that splenectomy in the htiman infant is associated with an increased stis-

ceptibility to infection.2325

The fact that thymectomy resulted in an impaired ability to reject skin

grafts has been shown previously with homologous transplants in mice,7’11’27’28

rats,1 1,13 rabbits,’ ‘ chickens29’3#{176} and hamsters.8” Dalmasso et al.32 have shown

that complete thymectomy at birth permitted female mice of the C57B1

strain to accept at a later date, skin isografts from male donors, thus establish-

ing that neonatal thymectomy permits the mouse to overcome the Eichwald-

Silmser histocompatibility barrier.33 In addition, thymectomy in weanling

mice had a very feeble effect on homotransplantation immunity, hut did

occasionally appear to alter reactivity sufficiently to permit prolonged survival

of skin homografts when the grafting was accomplished between strains that

differed from one another by weak histocompatibility barriers.33 In the present

study, thymectomy at 2 weeks of age permitted heterologous female mouse

( AJAX) skin to survive for statistically significantly longer periods than in

control hamsters. Female mouse skin grew equally well in male or female

hamsters, indicating that both the species and sex barriers could be overcome

by thymectomy. The adult hamster has been used for heterologous trans-

plantation of human’437 and animal38 tumors as well as mouse skin39 trans-
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Fig. 5.-Mouse skin transplant (AJAX) growing on a hamster thymectomized at
2 weeks of age. Graft in place 150 days.

384 ShERMAN, ADNER AND DAMESHEK

Table 4.-Survival of Trans-planted Mouse Skin in the Hamster

CONTROL THYMECTOMY *

9.8±1.3 DAYS 38.7±2.7 DAYS

P= <0.01

* THYMECTOMY AT 2 WEEKS

plantation, and cortisone acetate and sodium salicylate4#{176} have been used

as conditioning agents. Thymectomy might prove to be a useful adjunct to

homologous and heterologous tumor transplantation and such studies are in

progress.

It has been previously shown that only the thymectomized male hafllsters

of our colony developed wasting disease.1�1 In the present group of experi-

ments, this was again noted only in males, and its chief feattires relative to tile

lymphoid tissues included profound atrophy of all lymphoid tissues, absence

of Malpighian corpuscles, Peyer’s patches and plasma cells, a relative increase

in reticuloendothelial cells, a sustained lymphocytopenia and a gamma

globulin deficiency. In contrast, the thymectomized but non-wasted male and

female hamsters grew normally and showed only a slight decrease in the

size of lymphoid organs. Malpighian corpuscles were present but reduced in

size; plasma cells and their precursors were occasionally noted along the
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EFFEC’I’ OF ‘rHYMECTOMY ON THE GOLDEN HAMSTER II 385

Table 5.-Relationship of Post-Thymectomy Wasting in the

Hamster to Age and Sex

AGE AT

THYMECTOMY

.�iE NUMBER

OF ANIMALS
FEMALE MALE % WASTED

VARIOUS AGES
TOTAL GROUP

S WASTEDA W A W

<24Hours 61 30 0 5 16 52

>24Hoursto
48 Hours

58 29 0 IT 2 41

IWO 57 25 0 IS 14 43

2Wssks 110 53 0 30 27 47

3Wieks 56 25 0 13 8 58

4Ws&is 173 87 0 45 41 47

8Wssks 78 39 0 39 0 0

l2Wseks 37 20 0 7 0 0

TOTAL 610

298 0

298

184 128

312

36

21

A.AIive

W��sted

trabeculae of tile spleen; Peyer’s patches were reduced in size; there was

a transient lymphocytopenia and normal gamma globulin levels were found.

In general, the histologic changes noted in the thymectomized, non-wasted

hamster agree qtiite well with those reported in the thymectomized mouse7

and rat.’3 The most marked effects of thymectomy were shown in the wasted

hamsters, with changes in the thymectomized, non-wasted hamster being

much less marked; nevertheless, it was apparent that the latter animals had a

definitely impaired immune system both in regard to humoral antibody

production and heterologous skin rejection. Studies on the immune response

in tile wasted animal were not carried out because these animals have a

multi-system disease and a short and unpredictable life span.

SUMMARY

Thymectomy in our hamster colony produced two major changes : (1)

wasting disease, and ( 2 ) impaired immune response. Wasting occurred in 36

per cent of all males of all ages and was noted even when thymectomy was

performed at 4 weeks of age. Lymphoid atrophy was profound and lym-

phocytopenia sustained. In the non-wasted hamster, the lymphoid atrophy

was less striking and there was only transient lymphocytopenia. Experiments

in this study were limited to the non-wasted animals. An impaired immune

response was demonstrated in both humoral antibody production and in

delayed hypersensitivity ( heterograft rejection ) . Male and female hamsters

thymectomized at 2 weeks showed an impaired ability to make antibodies

against HGG and exhibited prolonged survival of mouse (AJAX) skin. In

allimals tilymectomized at 4 to 8 weeks of age, impaired humoral antibody

production could not he demonstrated. Antigen administered on the day of
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386 SHERMAN, ADNER AND DAMESHEK

thymectomy was not associated with impaired htimoral antibody production.

Splenectomy appeared to be more effective than thymectomy in the adult

( 8-week) hamster in inhibiting humoral antibody production. From these

studies, it is evident that the thymectomized, non-wasted male and female

hamster has an impaired immune mechanism for both humoral antibody pro-

duction and heterologous skin rejection.

SUMMARIO IN INTERLINGUA

In nostre colonia de hamsters, thymectomia produceva duo major altera-

tiones: ( 1 ) Morbo atrophisante e (2) defective responsas immun. Atrophismo

occurreva in 36 pro cento de omne le masculos de omne etates e esseva notate

mesmo quando le thymectomia esseva executate al etate de 4 septimanas.

Atrophia lymphoide esseva profunde. Lymphocytopenia esseva sustenite. In

le non-atrophisate hamster, le atrophia lymphoide esseva minus frappante ben

que non absente. Le lymphocytopenia esseva solmente de character transitori.

Le experimentos del hic-reportate studio esseva restringite al non-atrophisate

animales. Un defecto del responsa immun esseva demonstrat tanto in le

production de anticorpore humoral como etiam in le tardive hypersensibilitate

( rejection de heterograffos ) . Hamsters mascule e feminin, thymectomisate al

etate de 2 septimanas monstrava un imperfecte capacitate de producer anti-

corpore anti globulina gamma human fraction II e tolerava un prolongate

superviventia de pelle murin ( AJAX ) . In animales thymectomisate a etates de

4 a 8 septimanas, defective production de anticorpore humoral non esseva

demonstrabile. Antigeno administrate le die del thymectomia non esseva

associate con imperfecte production de anticorpore humoral. In le hamster

adulte ( de 8 septimanas de etate ) , splenectomia pareva esser plus efficace

que thymectomia como inhibitor del production de anticorpore humoral. A

base de iste studios ii es evidente que thymectomisate non-atrophisate ham-

sters de ambe sexos ha defective mechanismos immun in tanto le production

de anticorpore humoral como etiam in le rejection de graffos de pelle heter-

ologe.
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