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Fi0ure 1. 

Guinea-pig spermatozoa treated wit h normal guinea-pig 

gamma-g lobulin followed by fluorescein-conjugated 

antiserum to guinea-pig g lobulin . Note acrosomal 

fluorescence and absence of fluorescence on s pe rmato

zoon devoid of acrosome (arrowed ). X 720. 

Phase p icture of same field. 
.,. 

720. 

I 

-- ~ 



Table 1 . Reaction of acrosome with various test sera using 

two-step i:rn::rnne fluorescence. 

Test solution 

Normal male guinea- pig serum 

Normal female guinea-pig serum 

Normal guinea- p i g serum 

Guinea-pig serum followed by 

non-conjugated anti-guinea

pig globulin 

Buffered saline 

Normal rabbit serum 

Formal guinea-pig serum 

Normal guinea-pig serum 

l·Jormal guinea-pig serum 

* 

Fluorescein conjugate 

Anti - guinea-pig globulin 

Anti-guinea-pig globulin 

Anti-guine a - p i g gamma-

globulin 

Anti-guinea-pig globulin 

Anti-guinea-piG globulin 

Anti-guinea-pis ~lobulin 

Acrosomal 

fluorescence* 

+ + + + + 

+ + + + + 

I+ + + + 

+ + 

± 

Anti-guinea-pig albumin 

l ormal rabbit serum J ± 

Non~conjugated fluorescei 

I 
Brightness coded+ to+++++, ± is,dubious fluorescence, 

- is negative 
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Table 2 . ~c rosomal fluorescence aft er incubation of 

sp ~rmatozoa with absorbed sera. 

Serum absorbed by Acrosomal fluorescence. 

Saline +++++ 

spleen ++++ and + 

k i dney ++++ 

brain ++++ 

liver ++++ ' 
testis ++ 

spermatozoa ± 

sheep red blood cells ++++ 





Fi gure 2 . 

Hist ogram showi ng effect of pH on reac t ion be t ween 

nor mal serum and spe rmato zoa . 
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Fi gure 3o 

Distributi on of p rotein s from n ormal guinea- p i g 

s erum foll owi ng fra ctionation by gel filtration 

and i on e x change ch romatograph y. [ 
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Figure 4. 

The fractions shovm in figure 3 were concentrated 

and anal ysed by im.munoele c trophoresis. The 

activity against spermatozoa is indicated. 
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(c) 

(d) 
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Figure 5. 

Caput epididymidis of ram t estis exposed . 

Figure 6 . 

Caput epididymidis seperated from ram testis 

exposing ductuli efferentes connecting them 

(indicated with scalpel). 



Figure 7o 

Shaft of T-p iece cannula inserted into ductuli 

efferentes . Cross-bar of cannula lies in 

crevice between caput epididymidis and testis. 

Figure 8. 

Caput epididymidis replaced and skin sutured... 

Cannula in place connected to tubing carrying 

away rete testis fluid from conscious ram. 
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T3 

1n 
Protein and imm.unoglobulin concentration ;;rf ram serum 

and rete testis fluids . 

ample Protein concentration 

(Biuret) mgm/ml ± S .E . 

+ 

Immunoglobulin 

concentration 

(radial i wauno

di f fusion) mgm/ml 

± S .E. 

Rete testis fluid from 

rams with daily 

spermatozoal outplilt 

< 0.5 X 109 1.10 ± 0. 26 )( 
± 0.01 

> 3. X 109 1 . 02 ± O.j2X 
110.04 

rtam serum * 0.15© 89.00 ± 0.75 19. 28 ± 

* 

© 

I 
Values not significantly different (P = 0.01) by l"Iann- ·.ifuitaey U 
test for nonparametric small samples. 

The protein concentration of ram testicular l ymph is L~0-60 mgm/ml 
(Cowie, Lascelles and Wallace, 1964). 

Confirmed by cellulose acetate electrophoresis and analytical 
centrifugation . 



Figure 9. 

Phoroslide electrophoresis trace of 

(a) Normal ram serum 

(b) Concentrated rete testis fluid of ram. 



Figure 10. 

Immunoelectrophoresis. 

Troughs 

Upper two 

lower one 

Wells 

a n tiserum to ram serum (rabbit) 

antiserum to rete testis fluid of 

ram (rabbit) 

(a) and (e) Normal ram serum 

(b) Unconcentrated ram rete testis fluid 

(c) and (f) Concentrated ram rete testis fluid 

(d) Ram seminal plasma 
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Table L~. Classification of stages of spermatogenesi s in tne guinea- pi~ 

,__,ta.ge Ce 11 t t a h stage ypes a e C 

I 1 
(figure 11) spermatogonia resting primary pachytene primary pale round 

A spermatocyte spermatocyte spermatid 

2 

I (fi gure 12) spermatogonia leptotene primary pachybene pri mary ov al 
A spermatocyte spermatocyte spermatid 

j 
(figure 13) spermatoi;onia leptotene primary pachytene primary elongat ing 

A spermatocyte spermat ocybe spermat id 

4 
(figure 14) spe:rrnatoe;onia zygotene primary dividing and e l ongating 

A spermatocyte secondar y spermat id 
spermatocytes 

5 I 
(figure 15) spermatogonia I pachytene primary I dark round deep l y embedded 

A spermatid elongated 
spermatid 

spermatocyte 

1 I 6 
spe.rmatogonia lpachytene primary I dark round (figure 16) embedded 
A and Intermed- spermatocyte spermatid elongated 
iate sperrnat id 

7 
(figure 17) spermatogonia pachytene primary dark round luminally embedded 

A and B spermatocyte spermatid elongat ed 
spermat id 

8 
(figure 18) spermatogonia lpachytene primary pale round luminal and 

A and B spermatocyte spermatid I free spermatozoa 
I 
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Spermatogenic stages in the guinea-pig 

X480 

Figure 11. Figure 12. 

Stage 2. 

Figure 14-. 

Stage 3. 

~ ~ 



Spermatogenic stages in the buinea-pig 

~ 480 

Figure 15. Figure 16. 

Stage 5 

Figur e 17. Figure 18. 

Stae:;e 7 Stage 8 



Figure 19. 

Histology of skin response 24 hours after intradermal 

injection of soluble sparm antigen (guinea-pig) into 

gufnea-pig immunized with isologous testis . X720 

Figure 20. 

Low power view of rete testis tubules in testis of 

guinea-pig isoimmunized with testis. r ote le u cocytic 

invasion. 180 

- ~ -



Figure 21. 

High power view of part 9 f fi5ure 20. Note phagocytosed 

spermatozoa within rete testis.~ ' !SOO 

Figure 22. 

uuctuli efferentes conta1n1nb le~~ocytes. ~720 



Figure 23. 

Leu cocytes in lumen of epididymis . Note absence of 

inflammation interstitially. 290 

Fibure 24. 

Interstitial granuloma in epididymis. 290 



]i'igure 25 . 

Interstitial inflammation around tubules showing 

normal spermatogenesis . X180 

I' 

Figure 26. 

Leucocytes within seminiferous tubule near 

rete testis. X:180 



Figure 27. 

Eosinophils within seminiferous tubule. ·~ 

X l~oo 

Figure 28 . 

Phagocytic mononuclear cells in seminiferous 

tubule . X720 



Figure 29. 

Eosinophil crossing basement membrane of 

seminiferous tubule. ~ )( ~5~0 

Figure 30. 

Lymphatic• distended with mononuclear cells . 

X720 



Figure 31. 

Tubules distended with fluid unable to flow out 

at inflammed rete testiso Note atypical 

presence of free spermatozoa at spermatogenic go 

cell stage 5, x 180 



I T5 
r 
1-

1 'rable 5 . 1rabulationy of damage in one tubule traced from the 
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rete testis, in testis from an animal isoi m-1!1u...ni zed with 
testis. 

Late .Sarly 
6? 7 5/6 1/8 1 1i'.8 8 8 -+ ·-

+++ ++ ++ ++ ± + 

1 
and 

3 
I 

-+-· 
1/2/3/5 1 4/3 5 5 3/4 3 3/4 

2 1 6/7 6/7 6i'.7 7 7 7 8 
I 

++ ++ ++ + ± ± ++ I 
++ I 8 

+ + ± ± + + ± J 
1 1 5/6 5/6 8 1 1 8 8 8 

6 6i'.7 7 
undamged from here on 

The solid line represents the tubule whi ch was serially 

sectioned. In each section ( 35A' ) the stage( s) of 

spermatogenesis was scored (1-8) and the degree of 

damage assessed(-,±,+,++ or+++). 

i' 



Table 6 . 

Anima l 

1iJ"ormal 

data pooled 
fr om four 

animals 

Immunized 

" 
" 
" 
II 

St ae,e 

1 

2 

3 
4 

5 

T6 

Frequency of occurrence of d i fferent s permat ogenic 
st~ges in testes partially damaged aft er i so
i mmunization wit h testis (expressed as percentage 
of total tubule's counted) . 

1 2 3 4 5 6 7 8 Damaged 

5.8 6 .6 6.3 6 .9 18.3 28.1 12.1 15. 8 0 .1 

6 .5 6.6 7 .1 6.8 15. 3 I 13 .2 4.6 9 . 2 30 . 8 

4.7 5.3 6 .-3 7.4 ro~ 7.7 7.0 6 .0 44.7 

7.4 ~ 2 . 8 4.0 9 .7 5.0 1.4 4.9 59o7 
4,.7 3 . 9 4.0 7.4 4.0 2 .4 4.8 64 . 0 

4.91 3 .1 1.8 2 .4 5.8 2 .7 o.o 2 . 3_ 80 . 9 

Values to the right of the line are significant l y different 
2 from control values a t a leve l of P = 0 .01 (x) 



~igures 32 - 34 . 

Graphs showing rise in titres of cytotoxic , 

complement - fixing and passive cutaneous 

anaphyl actic antibodies following isoimmunization 

with t estis . Upper g raph sh ows results from 

animals responding to secondary immunization 

and lower graph results fro m animals responding 

to primary i mmuniza tion. Asterisks indicate 

animals whicn developed testicular l esions . 

The poi nts repr esenting values from these 

ani mals are r i nged. 
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Table 7 . Testicul ar damage , de l ayed s~in r eaction and antibody 
titres in 6uinea- p i gs isoimmunized wit h t esti s . 

Day of Testicular I Delayed I Final Final IFinal 
Animal sacrifice damage Hypersen- PCA complement lcytotoxi 

sitivity titre fixing - ci t y 
titre tit re 

A 
I 

7 - - 4 8 8 

B 10 - - 64 2 2 

C 13 - - 256 8 128 

D 13 - - 64 J 8 32 

C E 16 - 4 16 8 

132 F 16 + J_ - 4 16 

T32 G 19 
I 

- + + 4 128 
·- I 32 d 19 -

I 

± 16 64 

I 22 + + 256 512 128 

J -t-22 -+ - + 64 64 128 

K 27 . + + 256 512 128 

L 27 + + 256 128 524 

I I 30 - + -f56 32 I 32 

I N 30 + + 256 128 32 
-

0 33 + - 256 32 32 

p 33 - + 64 32 32 



Table 8 . Testicular damage and i mmune resp onsiveness i n maturing male guinea-p i gs isoimmunize a. with testis. 

Group I 
I 

2 

3 

4 

Age at 
death 
(da ys) 

54 

64 

74 

84 

No. of 
animal s 
with 
damaged 
testes 

Most advanced 
cell type. 

Embedded elongated 
spermatid 
(stage 5/6) 

Long spermatids 
(stage 5/6/7) 

Long spermatids 
luminal but not 
released 
(stage 6/7) 

Spermatozoa in 
rete testis and 
v a s a efferntia 
(stage 8) 

I Mean of 
delayed 
s kin 
response 

++ 

+++ 

+++ 

++ 

Me an of 
early 
skin 
Pe sponse 

+++ 

+++ 

++++ 

+++ 

't ;:::, response. 
I'Iean log 
limitimg2dilg 
± S .E . 

4.5 ± 1.0@ 

4.0 ± 1. 0&1 

5.0 ± 1.0{iJ 

(1 response • 
Mean log 
limiting2di1£ 
± S .E . 

9 ,0 ± 0.1 

8 .0 ± 0.7@ 

7, 3 ± 0.8~ 

Presence 
of 
antigen 
in test is . 

+ 

+ 

+ 

+ 

Pre s ence 
of auto
re a ctiv 

antibody 

+ 

+ 

+ 

+ 

I Spermatozoa in 

_5_---'"_>_.:_i_1_6_/_1_9--4 __ e_p_i_d_id_ym_i_· s _________ +_+ ____ +_+_+ ___ 1 _3_._9 __ ±_0_._8_0 __ 1_6_._8_±_0_. _9(i) ______ + _____ + __ _ 

* Two damage d testes had spermatozoa in t he excurrent ducts and we re t erefore mature. The otner two were 

inflamed only at t he r ete t este s which contained sloughed spermatocytes and early spermatids. 

[;] & @ Values within vertical columns not s i gnificant l y different by the Mann-Whitney U test 

for non parametric small samples. 



Figures 35 - 3L!. 

Sections of testis from a 74 day old guinea-pig 

twenty days aft e r isoimmunization with testis 

following incubation with 

35) 
'1 autologous serum (19 ) followed by 

by conjugated anti gamma- globulin . 

36) control serum Cio) followed by con

jugated anti gamma-g lobulin, 

· 37) saline followed by conjugated 

anti gamma-globulin 

X '180 

·:· -~ -
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Table 9. Re l ative cy~ otoxicity of antmsera for spermat i ds 

and spermato zoa . 

I Number of dead ce lls at each 
Anti ser:am Cell type dilut ion in 100 ce lls of same Diluent 

C\lone. 

t y-_pe 

1/6 1i12 1/24 1/48 1192 11196 

spermatozoa 100 100 78 51 24 29 20 

1. 

sper matids 80 65 41 35 39 40 38 

-t=------------
spermatozoa 100 100 160 70 34 50 33 

2. 
spermatids 91 80 65 t~~o 35 43 40 

sper matozoa 100 100 100 100 98 64 20 

3o 

spermatids 100 90 79 67 58 50 38 



Figure 38 . 

Graph showing relative cytotoxicity of antisera 

for spermatozoa and spermatids (data pooled from 

fiftenn antisera) . 

No. of cells 
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Tao le 10 o 

Anti- Test cell 
s:;rum 

Spermatozoa 

(a) 
I 
lspermatid 

I 

T10 

Cytotoxicity of antisera after absorption with cells. 

Number of dead cells at eac~ 
Absorbed by dilution in 100 cells of the 

same type 

I 1/ 6 1112 1/24 1/48 11 96 
1/1 9 2 

Unabsorbed 100 92 56 50 26 N. D. 

Spermatids 10x106 
99 100 74 28 40 N. D. 

Spermato zoa 10x106 36 42 39 35 37 N. D. 

Unabsorbed 77 41 40 48 32 N . D . 

Spermatids 10x10 6 40 50 28 28 25 ~LD . 

Spermatozoa 10x106 31 40 40 50 55 N. D. 

===f= Unabsorbed 100 100 99 89 64 40 

(b ) 
I --

( C) 

I 

Spermatozoa I Spermat i ds 40x10
6

6 
-=1Spermatozoa 40x10 

Unabsorbed 

Spermatids 
I 

Spern~tids 40x106 

Spermatozoa 40x106 

-------
Unabsorbed 

Spermatozoa Spermatids 40x106 

Spermatozoa 40x106 

Unabsorbed 

Spermatids Spermatids 40x 10 6 

Spermatozoa 40x106 

-------

98 

96 

85 

60 

66 

100 

100 

42 

84 

65 

39 

N .D. not done 

100 98 82 60 40 

90 69 49 44 40 

82 65 4 7 50 40 

70 72 68 40 37 

61 52 60 45 L~O 

95 83 68 45 32 

80 75 44 38 18 

29 41 22 39 28 

60 42 45 37 40 

56 42 L~ 36 38 

38 36 29 43 26 



Fio·ure 39. -~----

Guinea-pig testis following intratesti

cular injection of acriflavine. Note 

intratubular staining. X720 

Figure 40. 

restis from 3 day rat a£~er subcutaneous 

injection of acriflavine . Note intra

tubular staining.~ 720 



Age at 

3 

15 

2 5 

Table 11. E{fect of daily administration of oestradiol benzoate 
to neonatal male r a ts on some features of testicular 
development. I I ~ ,- ~ * 

of lAcri- ITubularj Most r-'lean IPosi tion Presence* 
ne* lumen mature testis of of alka-

1ing I I sperma- l ength !t estis line phos 
T togenic ( mm) I phat ase 

· I s t age . ± S .E . V :.:_ 

,~~:~~~; 1. 8± A =r=- -
I 

Oo2 r. lepto- -
+ - ltene/ 5 . 6± S I + + -+- I zygotene 0 .2 -=-=--i 

Experi-l No . 
nl 1'lental anima ls flav 

group stai 
V I 

I r--! 5 in 
I All each +.:+ + 
I . -
I c 1) 9 ++ + 

I 

-

+ + 

..:___i_N • D • i 11 • D . ll . D . N . D • + ll . D • 

. ...... .. . . . . I ~;~~~:J 6:~± I A J__:__+ __ ~,5 I++++ - 1- J:!o- 6:~±, A II + 

(2) N . D. N . D 
I 

I ( 3) 5 1++ 
- L_ 

+ -

~~~ I!!~" ~~ 
(1) -t .I++++- I+ l pachy- 10. 0±I S . + + 

. . tene 0. 2 ----- ----

(2) L I++ ++ - I + ~chy- ~ 1± 1 
A I + + 

(3) 

(4) 

( 1) 

(2) 

* 
V 

I 

= 

I I 7 

4 

3 

3 

1++ + 

++ ++ -

++ + 

++ ++ -

Vascular 

Interstitial 

T = Intratubular 

+ 

± 

+ 

+ 

ne 0 . 2 
-- pto=- - I 

ne/ I 3 -6~ I zygot enel O. 2 

I l epto- J . 8±1 
tene , 0 . 2 
Mature 
sperma- I 15.2±1 

. tids 0 .1 
lzygotene 

I /pachy I 4.6±1 

A 

s 

tene 0 .2 

= 

Abdominal 

Scrotal 

P = Peritubular 

I 

I 

A I + + 

A I + + 

s I + + 

A I + + 



Figure 41. 

Testis from 15 day rat tre a ted with oestrogens 

(group 4) and injected subcutaneously with 

acriflavine. Note absence of intratubular 

staining • .A:290 

Figure 42. 

Testis from 15 day rat treated with arachis 

oil (group 1) and injec t ed subcutaneously 

wit n acrif l avine (control for figj41) ~290 



Figure 43 . 

Testis from 3 day rat (Eosin and haematoxylin). 

Tubular lumen abse nt . ~ 720 



Fi gure 44. 

Testis fro m 25 d~y old r a t treated 

with oestrogen (group 3) . Eo s in ana 

haematoxylin . Note absence of tubul ar 

lumen and s mall tubular diameter . X7-20 

Testis frofl 25 day old r a t tre a ted with 

arachis oil ( group 1). Eos i n and 

haematoxylin o Control for figure 44. 

720 



Figure 46 . 

lkaline phosphatase staining absent from 

3 day rat testis . ~ 720 



~i_gures 47, 48 and ~9-

Staining for alkaline phosphatase in 

47) 15 day rat testis tre ated with oestrogens 

(group 4). Note absnece of tubular stain

ing and presence of vascular staining . 

X180 

48) 15 day rat testis treated with aracnis 

oil (group 1)o Control with both 

tubular and vascular staining . L180 

L~9) As for fig o 48, but ;3-glycerophosphate 

was omi:.tted from incubation medium o 

No staining. 180 

I I 



Table 120 Changes in t he testis and body weights, and in the di s tribution of alk:3.line .9nospnatace 
and acriflavine after hypophysectomy of adult rats. I 

Hypophysectomised Sham-operated 
Acriflavine 
Staining 
pat t ern* 
V I 

+ + + 

rt-----+: 
110 I + 

+ + 

+ + 

+ + + 

I+ + + 
I 

* 

V = Vascular 

I = Interstitial 

T = Intratubular 

T 

-

-

-

-

-

+ 

I'Iean I Mean IAlkalin~taining I lean Lean I 
body testis I phosphatase 

I 
pattern * body te st is 

wei.:;ht I we i ght I I V I T !wei ght we i ght 
gms gms I 1 ~s 

gms 
I ±. S .E . I ± S .E . ± S . LC . I 

L!'I.D. 
± S .E . 

' I 
N.D . I N.D. + I ++ 

+ + · , , 
I I 3lj-1 ± 9 1.39+±.05 + ++ + - I 372 ± 7 1 . 53 ± . 04 

I 1 

I 285+± 4 + 

+-1++ 
1386 ± 8 1 . 59 ± . 03 I 

1.12 ±.02 + -
I 

I L-
I 271 + ± 9 I o . 45+ ±. 06 I ±.05 I I + ++ + - I 415 ± 9 1. 56 

! I 

I 270+~ O. j4+± , 02J__ 'I sl + 
11 ++ 

+ - 454 ± 1. 61 ±.05 

significantly different from control value 
( = 0 . 01 Mann- Whitney U test for nonparametr i c small samples) 

lka.line ' pnosphatase ·I 
I 
I 

--
+ 

+ 

+ 

I 
+ 

j + 



Figures 50, 51 and 52. 

Testes from rats ~5 days a fter operation. 

50) Hypophysectomised, and 

treated with acriflavine. 

Zxtratubular fluorescence 

due to acriflavine is 

mainly vascula r. Intra-

tubular fluorescence is 

nonspecific (see 52). 

: 720 

51)Sham operated, and 

treated with acri

flavine . Extra

tubular fluorescence 

is mainly vascular. 

720 

52) Hypophysectomised but not treated with 
. --

acriflavine. Nonspecific yellow auto

fluorescence within tubules . 720 



Figures 50, 51 and 52. 

Testes from rats ?5 days after operation. 

50) Hypophysectomised, and 

treated with acriflavine. 

Extratubular fluorescence 

due to acriflavine is 

mainly v ascular. Intra

tubular fluorescence is 

nonspecific (see 52). 

: 720 

51)Sham operated, and 

trea ted with acri 

flavine . Extra

tubular fluorescence 

is mainly vascular. 

720 

52) Hypophysectomised but not treated with 

acriflavine. Nonspecific yellow auto

fluorescence within tubules. _ 720 



Figure 53. 

Testis from rat 35 days after 

hypophysectomy. Sosin and 

haematoxylin. X720 

I , 



Figures 5:±.,_55 and _56 . 

Staining for alkaline phosp~atase in 

arlimals operated 35 days previously 

54) Sham operated. -720 

55) Hypophysectomised - note same staining 

patte r n as figure 54. X720 

56) Sham operat0d but with ~-glycerophosphate 

absent from incubating medium. 720 



Table 13. Effect of CdC1 2 injection on the acriflavine staining patt rn of the 

guinea-pig testis. 

Time after CdC12 I rlumber of I Vascular Interstitial Intra tubular distology 

inje._c_t_i_o_n--h~r-s~~~lf--a_n_i_mals ~,-a_i_n_i_n_g_·~_s_t __ a_i_n_i_· n~g~~~~-s_t_a_i_n_i_n~g--~~~-1--~~~~~~~~~--~~~-i 

0 (Control (2)) 5 ++ - to + ITormal 

5 2 ++ ± to + ~'10 obvious dama .·e 

12 5 ++ ++ I n o obvious damage 

24 6 ++ ++ - or focal ± or + .Iaemorr~1age into 
interstitial spaces. 
Not ::nuch tubular 
damage . 

36 6 ++ ++ -/±/+/++ Focal areas of damage, 
corresponding with 
incre a sed acriflavine 
staining 

48 2 ++ ++ ++ Complete necrotic de gen-
eration 

----



Figures 57 and 58. 

Testes from guinea-~igs injected five 

hours previously wi t l1. acriflavine. 

57 ) Normal guinea-pig . Strong vascular, 

weak interstitial and no intratubular 

staining . 290 

58) Guinea- pig injected with CdC1 2 t we lve 

hours previously. Strong interstitia l 

staining~ X: '180 



Figures 59 and 60. 

Section of guinea- pig testes damaged by 

CdC1
2

• Eosin and haematoxylin. X120 

59) 24 hours after CdC1 2 injection. 

60) 48 hours after CdC1 2 injection. x120 



Guin~a-pig testis from anifilal treated 

48 · ours previously wi th CdC1 2 and 5 nours 

previously with acriflavine . Note 

intratubular .fluorescence . r720 

Figure 62 . 

Guinea-pig testis from ani mal treated 

36 hours previously with CdCl but not 
2 

with acriflavine . 290 



Figures 63 and 64. 

Testis from a guinea-pig injected with 

isologous t estis 40 days previously , 

and acriflavine 5 hours previ ously. 

63) Phase contrast vie w. 290 

64) Same f i eld viewed by fluorescenc eo Note 

staining of interstitial nuclei (lined) 

but not of intra tubul ar nuclei (arrowed) . 

'290 



Figure 65. 

Testis from a guinea-pig injected with 

isologous te s tis 18 days previously and 

with acriflavine 5 hours previously. 

Note staining of intratubular nuclei. 

x720 



Fi5ures 66 and 67. 

Sections , from testis of 3 guinea-pig 

isoinmuni s ed with testis, following 

incub~tion with fluorescein-labelled 

anti guinea-pig gamma- 6lobulin o 

66) Section from inflamed, acriflavine

permeable reGion. ~ 720 

67) ,Je ction from undamaged re 0 ion at same sperma

to0enic stage. ~ote absence of 

fluorescence. ~720 



Group 

I_ 

1 

I 

2 

3 

4 

Table 14. 

Dose of No. of 

T14 

The s trength of i mmune res::_,, onse and inc i dence of 

testicular lesions in i mmature guinea-pigs 

i mmunized with i1.omologous testis. 

]:; 0. of resp onse 
testis ani mals ani mals 

I De l ayed 
s ki n 

0 response 
( mean value 

t 2 (mean va lue 
mgm/kgm with resp onse l og2 of log2 of dilu-

damaged :1 di lution tion ± s . , . ) 
testis ± S .E .) 

200 8 0 ++ 7.7 ± 0.9 4.0 ± 1 • 0 

400 10 1 ++ 9 . 9 ± 0 . 2 9 . 6 ± 0 ~7 

800 11 2 ++ 9o9 ± 0 . 3 9 . 6 ± 0 .7 

1600 9 0 ++ 9 06 ± 0.4 11. 3 ± 0 .4 



Table 14. 

Group Dose of No. of 

T14 

The s trength of immune res~ionse and incidence of 

testicular lesions in i mmature guinea- pigs 

i mmunized with nomologous testis. 

l'T O . of response 
testis animal s animals 

I Delayed 
skin 

0~ response 
mean value 

t 2 (mean v a lue 
mgm/kgm with response log2 of log2 of dilu-

:+ damaged ii di lution tion ± ~ • I o) 
testis ± S .E . ) 

1 I 200 8 0 ++ 7.7 ± 0.9 4 . 0 ± 1.0 

-----

2 400 10 1 ++ 9 .9 ± 0 . 2 9.6 ± o .• 7 

3 800 11 2 ++ 9 . 6 ± 0 . 7 

4 1600 9 0 ++ 9 06 ± 0 .4 11.3 ± 0 .4 



Table 15. The effect of cadmium chloride on the induction of autoimmune aspermatogenesis in the i mmature guinea-pi .; testis. 

Cadmium IIH:rs between ~in~a- p i gs isoirrnmmized with te s tis 20 days 
Chloride injection of I ~~ ; - ~f:eviously -

I dose mgm/ CdC1 2 and No . of Ho. of ~ 0 0 of left No. of left testes I ---
also damag ed 

kgm jsacrifice. animals right testes testes 
I 

I 

damaged iill.inuno- I dama6ed i mmunologically 
I logica lly prior ischaemicall;y a t sites of 

t o CdC12 after CdC12 ischaemia. 

24 5 1* 0 1* 
6 

48 5 0 2+ 2+ 

24 5 0 0 0 
7o5 

I 
48 5 0 0 0 

I 24 5 1 4® 4® 

I 

I 
10 

48 5 1 4© 4® 

I I 
* 

Same animal - damaged at and around ret e . 

+ Same testes. 

Same testes and i n cluding one from animal with damaged riGht testis. 

t 

Guinea-pi sin
."ected with saline. 
No. of No. of 
animals. testes 

with 
ischaemic 
damage. 

2 0 

2 1 

2 0 

2 1 

2 2 

2 2 



-------- ~-- ---~- --. 



Testis from maturing guinea-pig isoimmunized 

with spermatozoa and injected with CdC1 2 • 

Note inflammatory cells at site of focal 

ischaemic damage (compare , fi gure 59). X480 



Figures 69 and 700 

guinea-pig testes 24 hours after traumatization 

with a sterile needle. 

69) from a nonimrnunized male. Xl20 

70) from a male isoimmunized with testis twenty 

days previously o Note accumulation of 

inflammatory cells. 



Figur e 71, 72, and 73 . 

Testes, inje cted with Freund's complete 

a djuvant , from animals i mmunized 20 

days previously with 

71) comp lete adjuvant only . 

view 24 hours after 

intratesticular in

jection . Inters tit ial 

inflammation . X720 

72) Complete adjuvant 

+ isolog ous testis. 

View 24 hours after 

intratesticular 

injection. Inflam

mation within 

tubules also. X720 

73) As for (71) but view 78 hours a fter 

intratesticular injection o Tubules 

now inflamed. X720 



Figure 74. 

Human spermatozoa after incubation 

with serum R for 1 hour . Note 

a6slutination tail-to-tail. 

Upper 180 

Lower X720 

\ ' 



Figure 75 0 

Immunoelectrophoretic analysis of 

Sephadex G- 200 fractions o1 Serum R . 

A = Serum R 

B = Peak 3 

C = Peak 2 

D = Peak 1 

E = Antiserum to human serum (rabbit) . 

A 

E 

B 

C 

E 

D 



Immunoelectrophoretic analysis of 

DEA. - Cellulose fractions of Serum R . 

~ells (from top l eft to bottom right) 

Serum R 

Fractions as eluted 

Troughs 

Antiserum to human serum (rabbit) 



Figure 77. 

I Qmunoelectropnoreti c anal ysis . 

A == Human seminal plasma 

B == ntiserum to humdn serum 

C == duman serum 

Figure 78 . 

I mmunoe l ec t rophoretic analysis 

A== Human seminal plasma 

C == Antiserum to human serum ( r abbit) 

B == guman serum 

Gamma - g lobulin arc of serum fuses 

wi th that of seminal p l asma 

+ 
A 

B 
C 

+ -
A 

B 
C 

·.1 -



JI'.!_gure 79 . 

A = Buman seminal plasma 

B = Human serum 

C = Antiserum to human serum (rabbit) 

.Note fusion of gamma-globulin a rc with longi tu

dinal line (arrowed) 

Fi gure 80 . 

.ll = 

B ... 

Human serum 

Antiserum to human seminal p l asma 

(rabbit) 

C = Human seminal plasma 

A 
B 

C 

A 
B 

C 

+ 
&c.--- -

-
. ----' -~ -- ' _.... ' 



Figure 81 . 

Immunoelectrophoresis 

A = hu~an seminal p lasma 

r, 
V = human serum 

B = antiserum to human serum 

B '= ant i serum to human serum absorbed 

3£ with human seminal plasma . 

_ntibodies to I gG , Ig1 and I gA not 

removed. 

+ 
A 

B 
C 

A e· 
C 

-

lgA 



Figur~82 o 

A = human seminal plasma 

B = human serum 

C = antiserum to human IgG 

D = antiserum to human IgA 

E = antiserum to human IgM 

Note faint IgG line in seminal plasma 

(arrowed) 

A l: / 
I I 

~ 
C 

8 

·--=--- ~---- --

A [ 
D 

B { 

A 

E 

B 



Ki gure 83. 

I mmunoe lectrophoresis o 

A Bovine seminal p l asma 

B Bovine serum 

C Antiserum to bovine gamma

globulin. 

A 
B 

C 



Uterine diffusion chamber before and 

after adding the cellulose ester 

membrane . 



a) Inserter tube plus cap which protects 

contents on ent ry but melts at body tem

perature. 

Inserter rod. 

Chamber. 

b) Inserter tube and rod for Saf-T-Coil 

for comparison. 

Inserter tube containing rod and cnamber, 

and with cap over tip. 

Bag in which assembled unit is sealed and 

sterilized. 

LI inc~ 



Figure 86. 

Cervical os of rabbit exposed and gently 

held ready for insertion of blmnt pipetteo 

Figure 87 0 

Pipette containing flusning saline 

insertedo 



Component 

Na+ (mEq/L.) 

K+ (mEq/L . ) 

Cl - ( l:1Eq/L . ) 

Total protein 

Table 16 . Composition of the fluid in uterine chambers removed from women 12 hours aft e r i nsertion . 

Chamber 1.0 Chamber 2 Chamber 3 (por e s i ze 1. 2µ) (pore size ) .Oµ) (p ore s i ze 1. 2µ ) 

128 (133):E 1Li-3 (1 33) 158 (146) 

6.1 (4 . L~) 7 .1 (4.4) 9 .2 (5. 3) 

112 (1 00 ) 108 (100) N.D. ~ 

( Gm9- ) 5 . 2 (6 . 6) 5 .0 (6. 6) 4.8 (7.0) 

A few erythrocytes were found i n t h is chamber . 
Values i n bra~kets are for serum t aken from t he woman at the time of insertion of t he chamber 
Not done. 



Table 17. Analysis of proteins in uterine fluid by cellulose acetate electroph oresis and 

microdensitometry (values for seru~ in parenthesis) 

Percentage of total protein 

Component Chamber 1 * C~1amber 2 Chamber 3 

(pore size 1 o2µ) (pore size 3 .0µ) (pore size 1 . 2µ) 

Al bumin 53.0 (53 .1 ) 52.7 (53 .1 ) 57 (54) 

5.2 ( 4.1) 6 .0 ( 4 .1 ) 5 . 5 ( 3) 

0:2 9°5 (13.3) 14.9 (1j.j) 23 .03: (16)3: 

10 . 9 (10.2) 11. 9 (10 . 2) 5 . 5 ( 11) 

~Y ·' 19 .6 (19.4) 14.0 (19.4) 8 . 5 ( 16) 

Extra peak~ 1 . 8 (0) 0 . 5 (0) (0) (0) 

* A: f ew erythrocytes were found in this chamber . 

± Point of application in a 2 position in these samples. Inert materia l inc luded in t he ~2 readinc ~ay 

correspond to the extra peak found in Chambers 1 and 2 . 

~ Extra peak was material left very close to the point of applicati on. 



F·igure 88. 

Cellulose acetate traces of fluid from 

human uterus collected by diffusion chamber 

and of human serum. 

Figure 89. 

Immunoelectrophoresis of fluid from 

human uterus collected by diffusion chamber 

and of human serum. 

I! "'• 0(1 
9·5 10-9 

5·2 

Alb. 
.... ... 

S 3·1 

A 

C 

A IJJI. human uterine fluid 

B 60µ1.antihuman serum 
{rabbit) 

C IJJl.human serum 

, 

UTERINE FLUID 

'{ 

19·6 1·8 

SERUIIA 

( 



( 

I 
1 
i 

Table 18 . 

Analysis of cow uterine fluid 12 hours after i nsertion 

of chamber (Da ta from 8 cows). 

Components 

Na + (mEq/L) 

Total prot(?in 

( gm9~, ) 

Uterine fluid 

158 .8 

11.9 

2.8 

14. 0 

Serum 

1 37.8 

8.4 

1 3 .4 



Figure 900 

Section of oestrous uteru s 

of rabbit injected intrave~ 

nously with acriflavine 

30 minutes previously o 

Note paleness of sur-

face epithelium 

flu orescence. X 720 

Figure 92 . 

Figure 91 0 

Similar section 

from an animal 

not injected 

with acriflavine. 

X 180 

Simila r sec tion from ani ma l into the ut erus of 

which a solution of acriflavine had been injected 

30 minutes previously. Note t hat only surface 

epithelium stains X 180 



Figure 93. 

Immunoelectrophoresis. 

A = d uman serum 

B = auman follicular fluid 

C = Antiserum to human serum (rabbit) 

D = Ant iserum to human IsG (rabbit) 

E = AntiserUl!l to human IgA (rabbit) 

F = Antiserum to human IgM (rabbit) 

Note absence of IgM from follicular fluid. 

A 
C 

B 

A 
D 

B 

A 
E 

B 

A 
F 

B 



I 
I 

I 
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Tab l e '19. Concentrati on of some s crum protei ns in human 

follicular fluid o 

Concentra tion mgm~i: 

.Prot e in Follicula r fluid 

± S .E . © 

Albumin 2560 ± 4 S9 

a.1- glycoprotein 45 ± 7 

p1A- globulin 45 ± 7 

Transferrin '149 ± 24 

Haptoglobin 65 ± 23 

a.2- Macroglobulin 28 ± 6 

I gM '17 ± 2 

I gA 75 ± '12 

I gG 580 ± 90 

_L __ 

0 Variations between f l ui ds coul d be 

of va riab le maturit y . 

* t aken from Storiko C '1 969) 

.Serum* Follicular fluid 

as ~age of serum . 

4400 58 

90 50 

'1 00 L~5 

320 4'1 

'160 4'1 

240 '12 

I 
'140 I '1 2 

I 2'1 0 36 

I 
'1 300 J 45 

due to sampling of follicles 

~' -



Figure 94. 

I mmunoelectrophoresis 

A= hamster serum 

B = antiserum to hamster serum 

C = fluid extracted from e 0 g and cumulus 

cell mass recovered from hamster 

oviduct. 

Note gamma-g lobulin line (arrowed) 

A 
B 

C 


