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INSTITU T E O F R A DIOB~Y AND 

Dear Dr. bZila~e"d, / !( 

BI OPH YSICS~ 
r ,r 

> 
I have repeate~~y earlier n the variation 

pf post-thawing mo~lity of human se~en s rnples frozen at ·f'- ~ different rates . ;n all cases the survi ins fraction of samples 

\~ fro?en by plungi~ ampoules into a - 55 bath is 3 t~ 9 times 

~ 
\' as great as whery the samples are plunge into a -160 C bath. 

~ ~ ~his pattern rs shown when samples are extended in phosphate-

(\
' bicarbonate b fer alone, 25% e gg whi e, bovine a mniotic fluid, 

90% e gg wh ite The ampoules have sto od in the bathS for 10, 
20, 30 minutes wi th the same pattern of post -t awin motilities . 

The procedure when the usual 25~ e gg white is used is 
as follows: 

The semen sample is extended with four times its volume 

of an extender made by homogenizing fresh e gg white in a 
phosphate-bicarbonat e buffer, PH+-::.. , 7. 4-7.6. 

The extended sample is th n slowly diluted with a soln. 

is added stepwise over a period of ~hour unt~ the volume is ~ 

doubled. Then the sample is dispensed into ~mm I D test tubes ~~~ 

plu e · mall ' as s erman tubeS) to oro vide a sample thick - "'t. 
nes c: of l. 5-2 . 5 mm. These are s ea=:led and after a total equili- j 

bration time of ~ hour after the last glycerol addition are 

frozen by i mmersion in the proper bath. After a period of 

10-30 minutes the ampoules are rapidly transferred to a storage 

bath of C6~- ETOH slush (-8o~c ) . 
With this procedure the following results are typical : 

I m!llersion 3ath 

-160 
-80 
-55 
-23 

-160 

/":>~·«· 
-80 
-55 
-23 

-160 
-80 
-55 
-23 

%Recovery 

8 
51 

22 

2 
13 
16 v-

5 

3 
20 
27 v-

7 

Orig inal ~otility 

25% 
II 

25~ 

60% 
II 

I I 

II 

55~ 
II 

II 

II 
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II . Substmtution of lagtate and citrate ions for chloride. 

Extenders were made substitutin lactate and citrate 

ions for chloride ion in the buffer used routinely . The 

solutions were made equi-ionic, as ~ um ing co ~plete ionization. 

?reezing points were -. 5~ C - -.6 ~c . The same rat~e of bicarbon

ate to phosphate was used , so that the PH ~of the lactate and 

citrate solutions were-,0.1 unit hic:her than the usual 7.3-7.4 

2. 

Extender Immersion bath %recovery rig. motiJ. 

)4~'~ 
25 ~ eg white in 

usual phos .-bicar . 
buffer 

25~ egg white in 
lactate buffer 

25 ~ egg white in 
citrate buffer 

25~ 

21 ~ 

15% 

III. The trial of an almost non-ionic extender (egg white-egg 

albumin in sucrose) 

50/o 

50,o 

50% 

In substit 1ting sucrose for an ionic extender the PH 

would be 8 . 5-8 . 7 upon addition of eg~-white. So I have "Titrated" 

15 ~ e gg white in 11.2% sucrose soln. with egg albumin to adjust 

the PH to 7.4 and used this soln. both as an extender and glycerol 

carrier. 

Using egg albumin t o adjust the acidity of 90/o e gg white 1 OJI1. 

extender of the following co~po sition has been made : 

166 ml egg wn.ite l-= y ~ 
23 g~ eg~ albumin ) ~il~ 

20 ml phosphate-bicarbonate buffer r 

Extender Glycerol carrier ~re~oYery immersion bath orig. motil . 
~ 

25 1c egg wh.He 
in usual buf : . 

usual phosph. 
bicarb buff . 

23% -55 ec 30/> ~ 

15% e~g wht . 25% e gg white 19% 

in 11~ sucrose ; in llfo sucrose 
-55~C 

acidity adj. wi~k 

egg albumin 
( t 

Hi gh protein 
extender 

High protein 
extender 

2T/o -55 "c 30% 
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LV. Comparison of the 25% e gg white extender versus 2{o egg albumin 
in beef amniotic flmid . 

3. 

Extender Gl\icerol carrier im11er:S . bath % re cov. orig. motil . 

25 .; e gg wht . usual buffer -55~C 25;o 45/f> 
in bicarb-
phosph. buffer 

2% e gg album . same as ex~ -55 'Jc 28~ 45,; 
in bovine am- ~nder 

niotic fluid 

V. I have had difficulty in s etting good photo6raphs with the 

new microscope , th.: Zeiss-~lin\Jt I . he imag e was not in the plane 

of the film over part of the area . ..e now have a sleeve around 

the microscope tube which makes a very tig,ht fit for the leiss 

attachment . I ho Je to et so-ne good p ictures tonight abd have the 

whole set-up shipped to mo rrow or the next day . 

VI . My next experiment will be to g et an pptimum concentration 

of glycerol for the f reezing rate I'm using now . I have done 

one experiment using a poor sample (20% motility) and it look s 
like I can ge t so me survival with no g lycerol . However the absolute 

motilities were too low ( lesss t han 5; ) even with the usual 

10% e q uilibrium concentration. 

3 incerely , 

~ t[ ')l~)t-. 
Earl A wilson , jr. 



. .. 

THE UNIVERSITY OF CHICAGO 
CHICAGO 37 ·ILLINOIS 

INSTITUTE OF RADIOBIOLOGY AND BIOPHYSICS 

\. i ~· e.d 

c._..:,o lh ~- \11. l \i v t)l ~.s:i- '\l ·-v c 
( 

(' ,, 

ro ......,; () IV \,a_ -e ~ t'~V\ ~b i vve c\. ~ I 
e.-S~- e :::.·' \1 W.~11 • .L -) . C..." ,-tl:..\"' ; \'\r 

\ ""'' 
IV\ 

,_\ .,{'€_ 1\s 

\cw · \'1\ \1(.1.. \ 

0\ u 1'\ l l I Y\ c oc \ I VI t ) 

' 
\ 1'\ 

~ -e i v ( ~ 
I 

\\,·~ 
. 

C..t~ 1\)\o 

~- . • -e s ..., 'e 
V\ 

t -\ \;-e - I cl 
u 

b vi k 

t-\ ' 
0 

c t? \s 
,Iff\ t: <:: ~c\,· ~ 

"t" -e. 
\. It )0~ c. I \.Q 

~C' Qt. f\J 1)\:\, ., (:_ I" f,. (.:'-'"t 0..\11. (\ 

' 
1.:-

<!.'" 
\irt~~·i ""\"\ 0... t 'i 

~to v\\ 1/ <; ., y;) \ -e ) L\lv{ v~o ; I -e 1? ~ 7.. 4 /-'"I ;:) -e " 
\:; ' 

wu. ..z ,.,.t\e~ I \ "' 

"). ~ ~;.:> elMc '-"'-' ·h,-t i"t'\ i I ~ .- ~.) ...,f{-

i7:) t ;. l·" \ ,1 C)~ S.\?vt' "" -\\,) <t p ' \ ~ (:) vc\ 
r\ 

I{ -~-



\\_,·.$ w~ 

"-.: \"" "'l-r.J-Jo 

\lOY\ "' ;.) (\ 

V''"'' \ 

\'\ \- \\~ 

0 '{)\ \) ~ \) \-e 

,\ 

{0-kl c 

~ \\-e G,_yf\ \;:, c \-e 

().. c 

C 'l pc \) l S 

THE UNIVERSITY OF CHICAGO 
CHICAGO 37 ·ILLINOIS 

INSTITUTE OF RADIOBIOLOGY AND BIOPHYSICS 

\ au. \ '-\ (\\ \ ' '0 l ,,- . . X \-e ... , c\ ·cl 

~ \...._\ e.'€.\ \'V\ t~-e .S~V)\.€ 

c;\- j -,..,V) \AI(\.> c.\\t;u.. c\ . 

\ \,· ':) [) Q \-. 1.: , '-'. - ._ ). \.2 <\-e& ~ VT\ 

;:) \ \.) t (_ -e c.\ ~ \-e s LVI.(\ \ '€ 0 n I 
·s; e 

e\e c 'c \-e "' ~k h ,30 ,'1'\ l Y\ 

,so c:. 0- tt.>- '€. (:) ~ I el m', '(I. \N(I 

t\.. -t '1-"2.. et-e ~\U~\f' €.0 \Y'\ 

'o ( \ h 

Dl.- ~t G\-\ 

't.u -ee.t~ {.. ~;\ (.)\-\ 

\ V\ ' 

\ ~' 

"' '€ l 

c c 

~ 'vi\ 'f)\ /& mt'r. .) 

V\ c\ ut I i b r tL -

n ~ l 'ip"\J..,lt 

L• \ L.'-c C. 
-.-
\..e 'v 

e..~ u~ \, It' Y' 

~- "'r1'0 \ -e \ 

- G c- ~ 0 h 

(}.. l \ 

s 

u..S s Q ~\ I 

t ·t" • ' () , 1 ~)1 , ~, 

~ . 

~)... 



\\ 

Ill · \ { 

I p 
~ ' \ \-. l \. 

~{0~~ .... 

r t€ 

·-

~6 (' 

- s\) ( 

- ~ ?> ., ( 

THE UNIVERSITY OF CHICAGO 
CHICAGO 37 ·ILLINOIS 

INSTITUTE OF RADIOBIOLOGY AND BIOPHYSICS 

S' '-\ \.; <C ( L~ 

Vf\ \-e' L\'1 "'/o 0 I I r-L\ c; l l" l\ I -z. t-1 ~ / S e c t> n c.\ - I V) 

- <-1 1.. . "::) lj '.!\', 
) I() I" \ j C€ o\ 

Ji- ~0 c 
.: \ -

F•...:.-z.~"' 2...-z.~ C 

~o..u.. •Vt.t ' I "-\.A.) v•t· +c.. 
W\ P· 

Fre~z.;l'\ 1-z...:.c. ·yi c C ~to~p 'J.~vc 

'1 v ( .. g 1· ~ ·tb 
8 (b d.- -:} ;,/· - Be- C ~ 31c. \ '{ oj;; 

-
"2-1..1 0 ') '3 ·jc- --:>u<C 

I ~ '1 v i ~ -r '- - J.~ "' C ----

\I '· 

s1-. + 3 "/v -- -
l ':;)- "( ... l v ·t ;, 

1-d.'J.-)---/ 't'C , 

'n. 1\ V1\eli ~'-' \"'€(\ 



THE UNIVERSITY OF CHICAGO 
CHICAGO 37 ·ILLINOIS 

INSTITUTE OF RADIOBIO L OGY AND BIOPHYSICS 

\ . ~-e.\€ ~'(\ \ ~ (c te.Cu\Je\1 ~ ~ L'() .... e..."\--£~ 0(-

~~ "Z- l "'t c- S'l· c ~:-'!\--. v,6 -s--=t lot \ v l)\ u... 

\ ' 
'l\'\0 h II \-1 < ~'-' 'I Q \1 c.\ c )\ . C:• w 01\1 ( \ \. \ 

SC;..np\- t.f: > 't -I - Vl 0~ I; h -1 

'D . 
-e~h:c:-' l ' ~ :l . \"-V)\ \ y\ 

I v 

b· (\. ~ ~ ()\ 
l()_c_-\ 

'i 

·\ 

--~ {1\ Cll s \.) t--e -~ '€' 
o\-

\ Y1\ oJl~ 
' -\~ \..Jv \ 

G.. tl(\~-
Q. \ b l) t 

. d \, .s ''~'a..U . ~\t\ h ~1 
'-' e· 

vv ~ \\e c. 1 l.\ t c \..r (.; vll"( 


	mss32_b021_f07_001
	mss32_b021_f07_002
	mss32_b021_f07_003
	mss32_b021_f07_004
	mss32_b021_f07_005
	mss32_b021_f07_006
	mss32_b021_f07_007
	mss32_b021_f07_008
	mss32_b021_f07_009

