


Cland g CRAS 21
~, (. & b:brg 1973 Rla, “en
M&/WJMM’W . 7 *

"t S

M 37‘/0'8

) ' =
s (%yps-o [7S'aaoﬁ,.'.’.’) o x/a'e




$

Qi

HES D Wedivan, \Bh s#.75-8(1%) 71,
A
__)_‘_L) X = W
( qdp € . ‘
€ cg—_,‘__f__;__/)g)‘—fﬂﬂ
D=

= Wo

¢ - DQLC

s - (Beeoof



W«%M E.M. PUAS »el3-55-68(r3y zzéz‘ﬁ/,gjff’u I =S
W«t]'(}/mj@% m&ov&u«,[a.jt,,g,é) ;%

"fV"/QQL 1{76,‘,\‘,04)53?/?. )WWMM/J/%D %,753‘“;&.:(-

Y fpun .

B s x0Y gpediddd T /ozv > A+l {W )
L, 7 , & S el

o M&am
[ 6.}1
2
S ! %
f EQ\ s \ "

300 (oo 100 Nop ,Sro 1§o2 tDon >

$//14,oai4a X@W&J

zd $22 fheace freabes i, the Wjﬁwéﬂa,,&/{/w/&,]a/
/*7/5[/1 o et o lews, < h;é:?w p5oh B )
W%@/A v/j&( [fﬂw mw&djb w
%;M@wﬁij«@&/ﬁ ‘ z[;i
M &7 w%jﬁ% @;W/é VMN%
Theuy cu,w«{//évﬁ/t o QWUM




‘5 (CZ’ PUAS, 3% 68~ 70//7%)%% 5’7%747”
M‘fé”:‘ Wﬁmﬂvw



TP % 9.0, Thowee, 1., 4 Plows, 6267 ~63(1095) 74,

Aj{t»é:s’zz 56 .
% tmcne
[« 5- purme ,//l)},v/ﬂulajw
2 24 -7 stirco
2. a% ’
Y 2,7-clarares
5 48, Lamns-
Afeit rondelin of can hotite W/W,u%,@) ‘

& vy diffanh ol (U2, r,s)/wru% (1..5)

*’/OM’W EfH'



5.4/ Gunean, eIl 27:¥3-52( 154 3%/«/[0:2
daplirase | w20} (F A0)

M"’QQ/M WWWW%

Ao, calis,’ s 52 w~7°/° %WW

1 e



M A0 LPach 355%3- 7193 3) %W&Z\] /a—éac/j,u«/fl/
Wwdjﬂm D}W/»aﬁw ﬂ#é‘{%/“/“f&&’”



UJ;W ' Hetl Udes | #3235 Dee 1575 (oenereo
ngm Z WM‘G Zm



WMP)C'C-A, G.R.G. Fe235F- 71{//}3,/



Fwa« Js Thassle feslaan s fudict plogclpy fruees . Mat

T35 VE7, 153/19,3)

A

dotll Jratec e ol ot Eccl



Whnidear + 04 (; [Bal 150235~ 4 501507) The crebl
el G iy d QL L T et

MM WMW hp$ nekalf (£~:i0 hern +b37°,

o7 bl peolits 1o concen o @% P AV

A/«:Tj;{gw@ [ (~t4 ),

.OIVJ/MMMW%M'% -
7TV Wb Bady 5ol el i 1,0 0y T,

b«/d,(/ﬂ‘ Totrir

,,zgf/o e g.ja/Q : e, 'ZLA/N/



Qosime /9 tH.5 e
Dﬂﬁm,,? Mmﬂu@& #«;mA 93 7”7//M’2)

W‘ZW ‘“‘U‘ﬁ“b (el Lrrindove ot Mgwﬁmm%-

A

Y-
m WWWJ/ G- Tty f tgponall
MM%%%W{&, W”W%% g

hoer & eole tllice 37 Z:Z;Mt/f 15 1rens, -
ﬁ4¢ 1/Atcu/%h¢
Qr$“w£2?&“£%’ ny/yyﬁfta-“*wiuﬁlkadtﬂ

LUA@AJ%LL/U6%»7704%02Q5n0147f“£6
QY%W A Vealde eells 1l /‘/JZ«
%70
& ¢
7 1. 47 650
J Y9 . Y60
7 % e yyo
1 004 L7 %
Y T e 73
3¢ 7 43
7o . 31
5/ — /6

61 - 19



f//,&»,,ff. VBt 971173- 7//744)%0/1«@%&%4,

MHy |
focad - v, KPo a/uwa?»n m&e 47% st vrord.
M[w{( S‘”Cfmmq.

//«dum M ( ) ¥ /6>
/'/mm//wéw LA D

0% 74,39

‘757[’ IR, , &4

% 30 46

-‘,’/a 6.5  J¢.0
‘/a/a/o /4.0 25,0

+o('/°¢.“1 M

ey @7:’ ERETY,



) ‘%«MWM MMWWWJW

ce /O [((C,o/LQ, WW
K //7 | W WWM

s Mo ey W@z MJL%

Q% CA/LAM_(@/‘/

Y. Ex. mw /fw.ﬁhﬁé‘w‘, W

et (el eeliza

Lokl ey A

Y, A ST 20 L7
4 bl 57 ¢S 0z
" . w-/éll 6o 783 /oS
W 6 25 27

' UMCL ' / f 38 /8?
ﬁdj& Lol [,,f[ , 5 4 67 237

{






Cc)/»ééuwua FTo J(bak 32:5¢5-57 (173¢)

%‘f/&’ Lo aicuaie Haduad cwnioice ?W/%W



’J—esz — folevarrce 67 /mu'j
é'é@wuaélaﬁ + L[%} \/Zgw% /3%/ 4F7 — /937

W o g e e i,
wﬁ;; wm%ﬂwww oyl e ke ”‘W% 7”

W 7¢4 Lb L-7
I 2 o

A 2o il "é 8966 <R, Luy W\CW.AJ{,\MM.

N 8%l e = 84S Ay 1757



Ueorine M5 cfad. | JBE 156705 - T130 054,

Hoodoid cores Qﬁng Py /-M//(,A«/ Keeee, ‘7;4 ntl
75 F‘”{ AA]M +7A~L C‘j uj M

%M,HOM,M, 4 e, MW—MJ n“cw/{/,%[ -

%';Wjau;p; c “) ¢/4f - s f'uj(‘;—cu/\.,ctf , ! - /%u,w (7/«/7/7 Aoy g . /%w(/

E’Z y {‘L‘\{ %ﬂwwﬁ g j/u“g ez ﬁc/f,u% Ao f( >, ,;4/ ‘- *Nf( .7"174
crnttigl

(4&,(9) LA, Chewsled-



)7
/‘J/WM
S, H i~ P |
o ' ‘ /. 5.%,6»,} AL TS s i/j)
TL - howr ee- Rt

6. gk |
M s [ Hreilings 4 Pelen -
/ v\.?/’ ‘4/’)¢('Cv’" pﬁﬁfb"'lb\l: o (1y3

50'«1 L



HlsT/D/A/EJ. ASSAY

Q,uq,v,,,, N.%,/M. b1y 4 ¢85 3

Waﬁmw



TRYPTOPHANE Substeafe whiliaates

. und Syuthesss .
L.arabmws l/

WW’ L. and /M%», HR.  NBE 169 6//- A
7 {—ZC é!?ffz %4/@4 WW [Aﬁ;ﬁ(,w %4 Lcceatrnis

AN




- Co
RYK}DDX//‘/& V: &
oo Ao o 45547,

0 48C [62:173-Y (194 s
W,C.M' Az,&ée/c%/%m

[« e mzuj,o ' lﬁa 562_ |
— . %M

(16v) :




THHEOM IV & St i
S.FECALIS  awine acdacalyss

Tcosidead 1T @s//d;ww < CA %W?é

S :
R PR 1 e . S S
WZC{%MMM a/zjﬁu/y/ﬁwz ¢u7/a$
e ¢74 44 5{7

Mm”

M Q[’ZZZEM 52} 6) e, +ﬁ&"

/f.e X/q H(/,

o (BA+) ) pnlce
- UniaTical —comsces

25 hpew W T 2 HLL ,WWM:&A(WU

ATC Soys

Wiae.



) PadlWod PIEP %20 |1yy 7@2 o
% WZVMK > QA,Z&W



=

K.

Du, P/tﬁm 60:225= (195 Sbrgiwatins
/G/ V{«‘/(a)ia'( ‘{M%f‘mw &



}M“)*J%‘”“" JBC (¢ays1- ver ((tye
i vc.)
guJVLLuyut{ 4UU*AfVMAAizap
£ whi 1
W. C)MLLM ac. am,&'hﬂ_.,iuﬁ i
b € ot Hawns kil von,. e ,
.,V,.‘H‘-VR ««,«(.’dh(.’.’)_ (WW“ %L‘}MWﬁa/,ﬂw&
e Ohx‘b“*i’“ﬂﬁbﬁ ta (0~168. Aoy, wr €l ‘g?ild&wy o

!
Lty . .
;(100“',? IS ‘\’\*"‘4 (n—,(‘/("‘ er"/(“‘\', IMVL*OQAJF o - ‘oo,
. 4 ‘ o
Mo MWM‘:Z—I’ | r},mj' = /o, MM wwm:a—p ‘(‘aé‘v/{a/sum\? .

reott / P 5? Looee . pu.oﬂ - q"‘w&, £ o

b%iﬂ» *ﬂ4dfl‘{ i . wikiasf backin oy firmy 3-20.

\V‘“/H"',d M

(,_.;vl'f L J EL r) Mvnw@: wle rec ~~
&4-0/\1-&/% lvm.,p ﬁfj}g{iy%/cc .

7 or s waiter ;@,,, Y
/Mﬁ/ “’QJZ*% . kvt prtcecc e

“‘1 {'W e L g

' A We3 -
Lpof*

Minkdz tHW L JZW _')
iy "‘”ﬁﬂL W“W%J«w e

oo lﬂ*"/

f&:rdb



Walivacedes J. bt Gl J.35:5557 0 tivs) Liiliisn 0o seso
MAM IW /C Ay o A ~/"4<_/!/.4,(‘ X,
Mwﬂ&/ . %MML widy . PT.. P-wHed Cof so, i),

L Ltadcd € ,4,4,;;“;/;.

,W wua.&ﬁaqlhéu_{&% o - p*Uﬁ//U//?' o e, oY
JUM,MLZ%—//—zw_zg%gﬂ_(p_,,w%wj*/

b= VHCH, CHy S0, §wt, mffwmd/%
3 e o S Vs s

N abing | AR + FL floay 39:9/- 15 Y7 Cirltaitin s ol -
J/ﬂ e ed / »./‘4/ 47/.1, .
Zowo H.
' WWQT t():TQ/) ¥ «7«(; N 27 U,u;,,‘ jd’&tv’u,,v\( //awé}'./ . A )/\
2. 3 5 ¢ 5 \/3
' ' ' Wy

e 2. 3 s, 6

c /5 o 0, £~ dac,
1 /- L 3 &€
e /7 e (7]

f1e 4 e M.
Mo 17 & i ‘./‘ig
f1¢0 1/ Vi £y

Meo 2 Y« T
eto L Heo b O
Vi, 35 Heo “e ,
CovH Ly, He0 /1< .
MeS
GF S
K0,
et 20,

te &

u c¢



) ) A’/’ "c"" ':
4—/L/I~Q/;MW b——%jﬂ&uy&)) 474'1/‘

¢ QTQ ‘(’ M/l/w/m/{f"v?f"’&

N H

{\\ - /\\cw#
o < H

y i wo k-
A\

i

N/

Covih.



%co%vwé M. freod, I 39325 -33 (/?Vf) 5(”&%«4// W&Wy@é‘

%#\waz pr W prcrings JW %%MMZ%M :

E%LM R e T

«.S{«LAJMAW b’w%) U*é@m_j (&7)7%69 vy L ~Sak u//d’ o,

prole delimecid) b Lgeitng s s gnit,

Wk cetln ( {a‘,(,,ﬁ@ ) cypord e SAL 4 wawz ERY.
e, ppotc (“ff“‘/ sy ot SA.

254 éow&wj'ofb._%ﬂ %wu/’?'fiﬂ ww‘-@% w2 b s

30//%0{ VV‘A/ ﬁlyﬁw f*»vf/ﬁb - L xfw(,lv, " e
el inn «mow (/(4 k«v/»] /&17834 /W%//WL&/‘ .

M/D I3 U«[f? "(J 0D vru LM(V;; M.f{’émwa{/
Vo it oo Lhaikid e posne T il brsinince f Hig pous on?
6(7/(,) A V(/_A/ w-z/g’/v(/f/bu7 /GXM/M{J M //‘,J ad L«(_D/‘n

)),‘M/f ek wux: p,w{r&&iﬂct//ﬂ Wuwﬂ-w(ww VEVE

Mﬂw?% WMW Tud ’ha% f/ f rw* 1. W A & y?//ﬁmf%
v {//’LI/ ! ;/L /u/fé/C u//uwaq/ J

wa% SA - WWMV/MM@&QM% b w2

‘H,un_z : /@9 ; Af( /u/;»,a MW P ray )'./z_,e_ B 'J/’///é_gf,,f” .u«m/
QAL M&M uw,uc,u? 514, JA +PT fw Z%Zz/&wzf/x AL {r{i/ “‘4!& ,fq
4,4 ey > L b l»ix’/_.bzc/l { e s MV7 2. _/
ﬁJ /a.7 Lrr %v(.nq é:/ @éﬁc//iy;,, 04 @ WW#;"/’



he [w /f,,ux' AUM 244/'?‘14/6 €4

or‘u,d\ ‘Mw“uw ’//
\/ s ﬁ—<_ _,(,L« f o M& EV S Leed
%M A s Lo

% Woraw; 3+ DE 775«» Gy J€ 39155159 (17 y5). 5. Letaln,

_{‘/C__t-—#-v_/(,l—/‘ .
P J

5 W%M (wu/w W efferts e geenh | ot

éb/%/kﬂt /jf[v,z Mrrcee ///V//L

N D AN,

= /‘.,54/{{‘ Z/;J/? J ,,*’/{,Lé'//s/j;‘f 7 fi{t—i
/
b 04y o by

/’Mj’ f‘?/u,mm;'



Helwan, K., Beoils 5. 35270- (1945) 4 i nelaZioinluns,

et PthoW/é Aereonlis”



Feld  J. (3 C(:J«W, 7>7M¢ MJ/(P@Z( BT ISe:7737( 194,/

M/J mﬁf/i‘( -/({/m_rz/«, .aj/c,g Wcﬁ(r/{b}»‘,‘ Jchi,c,z.ﬂJ .
7\[‘/ %7[“:[“’4 Lo S ,//\X’,Q/Cu/ &u//«zﬂ[v' ATl ) e s C

//'Vf/'/m%t/a«. no/ -3 ’/4;}‘0%&44((/ ) {/W/UM/Y/ M’/’L’“’/’W/b'f)

% M.z mru,4*¢W¢wa péw/(va wm%ofmm%w, /
aqs (/\’M ‘( 0["/(f‘ \f‘jr(flq ”j_/»—Pr/yf ,7 x,,r';‘u.,«vrt AJ{ ‘

LTt
F



NiCo [ MNIT AC.

‘u«a,[oa wes (ACCTY )EYHA |h€>

D.w. BT (g2:475-F0/ ?/6

. ‘W‘?E‘Wﬂ"z > W

/

,:?/b L’%
O



R )60{:1’/‘\"””, C(wa}03qes
L.case

vzcvuj?/ 4 2 /9de) T
“”@Z”JW“J*“P J%%;%& M@M%@% cancl
Ao W{.s%aﬁﬁﬁ?ﬁLm
Ao MWO{)AAW G o FAD  slwecclibley ac o
e @Wﬁ]mwyﬂ%&
WM{ mf%%%ﬁw LUZL
L cancd w, W WW} @4M<4M'OKM+ Mh)
e offdo GG'W' wcidoidhan By~ FAD e,

/T@e.&/v\_q, A/MCQOQLW



AUT}@/OT}C : Buﬁ'f"?.rc»cﬂ :uuce

éu/(, M/M-I%M/L&Q /&CW/
P conormoics ANEMoON 11 olntm:ea,afv&;ﬂ/m% W’A- .

eH = e/ ey pricanrceced ' £ ‘/5

" P sl sesdibal

¢ /C:CH)
AV

PRSRS o ) SNa  a

JBC 162(1) 6548124



W’K.ﬁ., Fckies L‘/IY?.—JX(/B'\)_ A Md{Mﬂ

F s cndocears o, “’Q'J“l“.“d‘“"u”mg%’“?’g
meﬁm




M‘EAA (C C.+ G, W 290 7('?5‘1) Mo, - aenndlons, Ww)

See L. 13 &W:tw)al 52.Y%-5C. ‘iz/(,.,wmmzo
3f7
‘ t s, /\7?,4_,
I /3 pe T“"“

P @wwog ZMM"L“WZ’/‘ hﬁmﬁéwﬂzﬂ‘wv&?ﬁ



W+’/W, VPeck Y5292 495,

Tie idrenclacee {WMMAJM thaiabe, o Aralizs
(Al oo witllype oo i scblaas o ehasece alytoc gt/
ﬁ‘@fﬁ 1 g%dffmﬁ/oifii 1.-88?—27

W—i L oo ots [ 58000

WGO/Oéﬂ/a Qja.a./



M,U dJhcer:13> (14¢ .
T e Caslalics, 4&;% {4 MMM XUMW‘ |
cH, - VH -CW)CVVOH.@WM Y710\ e lice an 3¥4 86
W«ww@wﬂa Tde. tine e . o mrstbtlansocec. )

Y710 WWWU hodile Méz}dxm 15&776' o prkl, oL, _
df
vl ihork 7 HewnepoH 7 e W efott —~ He Vst .
o "t |
7148¢- ypr09



F-/w,o Nuba W W ﬁbb/?'ﬂ/ 39,276 —8//9;0’)

Oplucslonn (Gnitsstometln) pukbinmmdstim. .

B,+ B, Beatu, (235) anedl
M/C/ﬁmm%u% W%MMW

AqHM fn(‘::a;& 32:1- ﬂu{‘ﬂr) cuwﬁmtg.,., wlurulz

5okv. 2-%q. (0D w. PWMW

Fiis aonn 4 Botbe. Modods ® bkt LY @’@M'
Mvﬁavm&ndum

meM MMW baa,/m,u]vm feuqf/u_y{u,,“
. Te W (éu&tuw)[nbu))
6§17 o lutd. 30M—6W

" i 2. on VoaleadS(S0,7)
5%, Wg;z gl #Herow Voohead sl 5o,
:‘:os’ %em{ ’Lo«mt«fi‘

617

Wl 495~ (592, ,Mwm loledrfmentil e,
Upuicn mlafe.



/1/41«2,1,',4/031*/7 el L3/77Y)Y’/Ia.7wm%
N |

0. pullawiddliom,. Hiavin WM
1 ‘ s cepance Lot Ul o cduce felaalin] S
TS T s w,;z:./{ i ‘

Y an /g/w;m Zcodnen,
Uiae oan 0 d) Wh— “7% . MML?W (Lot r7)
Yolice 23877165 MV/,/?'/&. (/AM 3, , Usracsan, B, +
oty 4,

&WL‘”L““‘ Yokl o it
e, bt
e
1 o, alk,
B et

WW £ A sl (Zlﬁ«o@,im >)
Witrd vndls bk3,, 7 04, MW £ty + eccd !



Mo by ittt

Solus = Wall 3g fU 2§ @l 25 )10k (ho . Horlilif by b bt
GNW-M

M%W W‘W’“’ bty (plebreserts)

. m : ma’ Jokocr ( 5455 )
M ik
%rw% iy e fiivnt (10 %esgy <)



wm lyy
T AP 4y AleeKeco s

vialle
mw&‘,,ufl q - f/gufw’(uw(@él
/ ’”“‘““’M

Z@Aw/mvmucéw
W o
widlres .

MW@/)
M
/LW.’JO 37 ° GGNMM /
d#
M
M

s Gpulitin
m&é,j’*za ~33° Macees
o

ﬁff’“
%W
.

szjm'u’# l

AW&
e Feeinr
“7 /"“‘ﬂ‘,hsdd“d JWW



Lauv% ﬂ*‘Aﬂ-ulw‘M Do bl bedblice — 2 (391
uw"«vﬁaj'o\..& Qa8
A s, oot oy Ve e A

W'l““"’“’ﬁ @meﬂ Rerccinnty
3 3+ (Qm doH %‘Zwﬁjﬂ

5+~—-=>S" %MJ Pt S- &
W ZeLlO 8.

Mba/mz.ﬁwm ot e W’W“f

QTMMML@ dm%p%ap awﬂggmy |
713%7%%%4&&1 (WW{ )

cH,, /

Q,LM oo /WU7J)
o




ZMWT, HR andd Mp Hoehatiace,  A3B 35:31- /7y

] , ' o5 ) . ¥
i

51602 Gh3I%p lae, " '
z&fwu%w l‘l)M MAJ‘M%‘@;WLJ%W

4 J /
i, _ //ﬁwm //W
Wn} M'W; WL/ &) /ig b e




Vatiw, E-L.+ 7 7 Gegf . A . 230080 05~ 21 (1994)

nNe 4y
133)5 X' o

\{)CUZMWM (,ULM tu«j T/ZLMZLLLLZ/MW Gt cz/
mu/lu/a% 18554 M‘/‘ Lt [70€9 +/ﬂ%wfwv;)
A éuué /‘f././&./;,&w 40 / el e, iS

”‘“’“7 7 e v /W/& AT

L(/'-P U e )

[

17034, o O(w/w? %sor)‘» , W‘e"f B U< e
//}—{A :4fa_€,1/ 4 f—::A L YfJ..Q/JJ.. v l/ Vi 4 W o g:) %‘& x( gv LA e \ﬁ(
M'{MQJAA "’Mwékﬁ‘("'%(bwy_ #uwmfﬁw,ﬁy A(WJ/T@~
/WJ/(C/Q‘/)“ V Aractone fm 7O Y,

~—

}?? Wwbg /WMMA,(_Z\F/Q o f"-f/fr?’{

/‘/ ~ WMA_,(MJ an G}v M-uwt{ Mﬂ/{/ 1""’//"’“ , 1/o# Tv*—‘f‘-’/'(yﬂ (672
{ (-vkullv‘1,%wm( L(,V r'7rv Aosoig
J




)q %W ZW&(’AM W%WM_JT _%g/;’/,,‘,) [OFO % [ LOXy

. <8 I ) .
’,/.(‘ ek R o L) . e \/(./W\/‘ LA A A, LA .Vl/ .
|

) -

7 }6 e ey
4 S it A

.5



A.F
s o Plecf
See
éa":/%-}z.(/iz—ﬂ 7l widikionot
. :
M&«;@g

/IM‘LT«LJ“M/’



Muslogs,
W , 0N, ptal
S /o}."/?* /9
/6 . W



RADIATION: Cathode
L‘)VJ‘UZ% RIS + Tt fvevs,  JEdE JE /7 57 220-  Jazo.
Th%w&gm‘iﬁf%zﬂ MTW @L 1.5 v/0% potls
Tle abraoplin f{aﬂ%ﬂuﬁmwﬂwaw-
WWW% ,00817%1 viceeliid bt eco itsontad fom.
W/W*”fb |
”% gﬁ%ag 1"&@/‘\/%6/& s reee WM’[A‘/LW’LWMM/

'1," s , o . .
( 4/(.4’/6(, W,M Al [ grorige  Ditote ; Arie Lttt s gl d ., (»7
| v i

Ak

. P,
AR LA

—

Lt . . ) ’
é [Toreem Cecgy ﬁZL,a Lo Tomt rior v c [éwﬁmo Lesiy =
2

\ ) - 27 v
Py /W»;/‘) ‘(’“7 Ladiira e ))/ 4/7‘1/" “

-



RADIATION : u-V

7%%//2(/\ /4—')"/{/‘1{»24/%.4/(, \/lém‘/é }{./7 /?};

?é)z /f)



) VoH., Sunclics 216 398~ 1793 W,,A,muﬁf&



w7 - /9Y3  HaY WQ\ Caan.
mw@w i

AT & ailichid Mo d®a ™ @WGKMWJ ol

MWT-H Jl’ 70

Shnls P2 a&/)d&«j:taa{,‘,,; 6o lador A . S%WW

(f; 6o \vzgjhc—n”?mftumwwiyw 7S feoaimeo

f'e L L R At



Wiste : leas  oomant

mg s » W97~ 14y Y,
ng?]“‘ "{Mwwm»«/)“‘“o/ja‘:”mm“ h

P mer*’”“““%“ﬁ“‘”www

Tt«e(ﬁeuW
M&u Im— uf(fﬁmw\wm{?
a,owc.&?u
Lerenalo: ﬁ’/“\\
w

J
%»«#MMQ&M ITE— 1R

5) /m/ /el) 1TA.

¥ E e

(sz% /Af,: J6A7
Mﬁﬁ«m el



L

M&MDL/MP M ool £2:523 5y / Ff
-»F&GM% ‘('{ Mdt’ w%w&eﬂw 523 (s3v5) M%

Wi

ot

HTowne



G+ F.

g D JGP , 9 g6 { | L “ e
St D, 9. 205 ((t16) ,,JJ@{JQ%W+.

a



M,L,c. KO . YaledOM I8 095 185 (i)

Tlo ’wam Lok teacoslguce.

1. Ml wu&c/cu N
pecl B Mmmwm
/‘fu,e(mu; M&V

|- Bone ,owv(/wwa,b f&w‘f‘?/ﬂl fww
7. Qh“/[/uu,o @ Y Lecert .



& LRy, J Ao \/y% 117y 37{0%/5(7 wiku L



Mrcddan 3021314 (1) Boehiid sleoiaf
ﬁ%m a:a% ) b



Ziau v : dﬁ? y
Wwy {Lé}m/)) /%W‘Z/?"“Qﬁ;ﬁ‘
'

ﬁ“” o v
mx/u,n.a.,a—w«.] -Lua/l
}h@dgum@ Wﬂ%) ‘
ngjc‘,.b

(/n,&,(LM/C/LLM_Q,o Q_j A%fjﬁﬁatg (A 2& z%:



Sen., 120 18/-2 [iyy,
by .

7 .

"/u)%ﬂ/n,(}%f/&&aw @ZE{

%,ﬁ&+

v Tectte, tard,



biio o) M ctbodrd cou b SEHC ALY Hed Teeks
7/ %) / ! W‘ / W, A J



W, H. - MW /MM AQ)MI R5:367-72 (859

/omfzndrw“%;émlw\bwik Ao ot lonnren,. W@,;ﬂ
Aol



Fadh J. + H.L oo, ARAS foaeaccds

. 4
2 ? m(" e ;Hf“m i3

Tt e ancdl ate ZNTM ﬂjduw
el

Wl cellotellivmni] by becmsnm = ciitiactsornss biny o sccrr. o
P el el fo Fareresinie,.

/. YMWM &@W%W
o 5"’“”“‘5‘7"“ ambs foeirid) befre chiicicof) biocliscnn .

3 WWW\ /c_qéo')‘ﬂ/o/) /e

v Mmmgr;,o /”affwx?ﬁvm

J. //{CM 4 K//a,&ﬁ-; hecdade ) aTCr,
b. ML ik Aok o g, i),

wvtafwyo rwdwr WWW MWL%M_



M,w, AAAS e 1777139,

frt



Al 3&‘ HIK Barcl. S Pacd S1: 79/~ 2 (18) 770
ohin mw 7,,1 0001 e f W



ﬂuy»——ftwfr«q//?_ t M. py eiblaz, '
o Bad 7537 s (174

wmpfﬁw%'
WW&M XW,W&.L,@I o
780 7 }
" § /O/wcavw] Ir=20%6 o) pucdecern
%Ww WW'MMwmlMM



/M I/M 977173/ Vg5 jayy”
WM} /W%é\ (270 [ ekl )

J/l) >”‘/ 3/3.

JW%a 30/




1:5Y -

/%m,uu_, FE L'u,d7&a4,,, Uy 7?9,53;, 26 (/ﬁs?/,



JHE 1L Jtoad Y2: 65567 (6%1) Theo waylae'-

*"m e P@wm ol o

/3 ““ﬁ“m;m,..z«gi‘a‘*
6 Valall % ! f
(f"‘jé;%wg J T N f«,—cﬁe)

/WMMMJM"’ ézwﬁdﬂﬂ#\@ il

2l eatiod ”'o/aM MM“’ZM

pﬂ - BIEP siyyg_7 //73;,/‘



/o)'lu/uvwa' W. D, s> 1929 ‘f&M'“Dcn . t
) .61‘14.0._/14/&»“”1%,0\

MMWAJ?— HMM Mm«a,@; ’L‘r’““ﬂ“ﬁ

UQ;S.W.M /- —
o A
{peur

/ . qus'

JV WWMML 4 wamgnd. Hee o wnomeM

l‘i) AH, S0y

Vo CF
/(va67,
744 co—te.

%@m § Aver fqploplanas - ( sl )



bemwnwe, . CSH 9. 14y [ t97) %%W‘“ ﬂw-;_?a/&-v(q

Yy prL T



/0/(4*40/(4,%/}/. CSH. G20 (r99/) WWMM»M] “4&“”3’4”(‘1



%Mﬁ. Voot L A5 A48 (15 05) %u«wwi@ﬁz M Aotis,,

%WW%W)MW oy wlisdyoud) sty e Jod



: - 6v/-815, » Wke Hechetines ke -

e Paer — —

fatotectoinntiiy



Jelde M. BSfler 2730~ ove. WWM%W



/3‘(.13:;46}‘/ 0. CK C,,QA,@-WI ZY!77'7>'[/‘}YV)/&4W‘MJW as

Sttt Corpirioiat —M&IZ,WW'. (Lttd ?)
4 tisprss = (el apec forms) bl imgng gt



24, 31-37 (44 y) JM%WG%
CR ’
D/f/ft/-if/hltr- w. | wg/éf '
. . /‘v M Lxk ¥ i
%MW fuo 4%%‘7 "f‘/ e /cu_e;/x{f%].
AL ). LL dpore o ”4.4.,&7‘ 6“47%%@/
‘



f/ow.wua/é./“/,, «}ﬂ.W/ loncePeceact. & 82~ /5 75) /@MY
WWMWWW 0&¢WM/LW)

Leboacava 739, werinein 75T ¥ HeRC seocae ta. rce
m/w&&&a/mﬁ,;. /édga g
s poanlicciny el WMW&W%M%,



Pocencry, R thloalsnd L
WMaM. MCJAZM )i

neeBonie

CHsa . .
/\—__/N< WW'W ' - . o
At L , :

W
/ & Moo N
(ot il el

/ . .

N ‘ NLAX&WM,& "flllﬁ/u,e—~ o
Praloem . '

e e T
. ) MW/MW% ‘ |
M‘ - ' CLtr /CQJZ@A
) /M > reo alladocd | |



lﬂ’tm/va—u/;,u.(/. UUns, Reo. 37:98/~ 199 . A QQQ‘;C&
/fﬁweeém ki pobin Fiie, | Gtne ng

Reo . Fadro
7 fa -Forta 4, .
% o, N9



Tospck, C s Gkt eyl by 081562 (g

,W.& WVV&V/@/FH‘?LMM AZL Caaéf/(g/o (f?@’%a



T&M@MWW&@@%M (2_ g 2.9 Wf) o,

%%W(Dm Y30..) WHy 7 Yoo o zesp. o, Hee

“Z“M’W JWWMW £t wen SV 57

£- ﬁ%&mux 13,0, 4
Cofhpt Ui | fates A #7 1) s gt

cHP Y c
(
C*O‘OH MVWCL) Mﬂf W Corte el M/VLL/(
— ‘ /
eleun A Muui Ko s Coof %wp&%ﬂw‘i@& Y vkt wa
L
oo H



m;ﬁ%ﬁqﬂw 0. 8%~ 19Y5. WM%W{/‘WQ/M
CO'(»L % (/WA—U) a4 V.

&/ 4 ,g#=§a§9ﬂ%umﬂ.4&4¢w&n Hao B, ot
b/l/ Mg W

r+Bh ~> /so.f@/o ﬁéfw Anser vences, aclive

m?/"%b‘ ' 74%@7/4%"7“*

Ahmuuum@dfwdﬁids;ub@ah wrtates

m b4
S QMZ:&TMW@ . fm@( 2 ).

/chcr{’a(«zty .

: r
‘%% i/ér %f-«»? | MJ%@«
JA@ 41.7 7"[\@:4 r

i Ao Mol T yn, B. p%t#ﬂu««,% 747/54 %%M

W Wwﬁﬁhﬂ cene s
A%wmggﬁiig?ﬁg%mﬁzhym%w%%ﬁ%v

/:W—ﬁ%z@j{@ ;kv or' kb Ay A el

/bo(, - éd,)” MWW&-&
¢ weesliieh Cans by shtorneced fvmﬁof,k'—v/i(,kfo( M?f.‘éd//’//’,



W Vowld

Dpelee e hecilie
el %%”&;‘wﬁﬁw L

“@7@%% weiperial ol bt
\/w%waf ucuf(afb ,x(f() LWWZ;/-/)W

Wwwu W“’W%W{Wz}\”
I Y -5, S

ﬁﬁ * W
bk oo T T g
fa /"‘a’“‘“f”‘/‘“ﬁ* -

[IIT0 ko] ot (s
P (stetl 22)
S xtC K‘l
2 oAt
. L




4&1)‘/’ A K '0?‘4’?

Ho ol b
Q,& ov Ww)



pl AR Ii‘/" (W#ZY)M =
e Rr + - \’
d
X2t S liies WWW’W

C - S Moo o, sawz fjffffé!'%l lwﬂﬂ MM

MWMWwamMW =ty
\/%L{M&udfm CCAR il
SDMMW%“M ’“““7 7






. 272 4 ,
e Pt S ] Gty et

( - (s /{ﬂ;&m;& g‘/é- ms«afl«uzlz - a‘,g.,/—&“;zzx; C““M;""/



[Ja%’fwwlﬂ’)ﬂl unlees T7:55T- (942, Meveincon AAW
W@Wﬁﬂwl)w
‘Z &AW W#MW M%s/{u%

wﬁmij Lh sl s oy 3o - s gy ot Yo bl

(see
At o2 Ba() et addubh z o, K’@B/MX yy fenalo
%Mﬂf' ~ @,AA‘P%{ 21 104 F, 9e Carcicd]

l"l'w\ﬂd‘/jwﬁvﬁ;ﬁ@]- % 1S Al 7l
17 -

13 2 2 pon ppiniann, (oq .o %),

ol bl s ottt




g W%\//e;& \
, . 167-89 /ta ' ’



%ﬂmmsm Recese M f b, Hepedo, Y, 2v. 75

The ©” wJJza&w Y. Jey. Y032:/50-loy



Jeccia ol M. 286~ 1739 Reeenebof bl fets,



Ao [ LP, PUAS 26:y55. v ( 19vs)  Aaticcaon to wddflpe conne.
EMM‘;Q.M&,‘.
(@zf') |
C"‘"“a : - (ils) W) Jé/ew £ 5
oty A e () e ek, 7%
0,7 ,221{ b5+ x £ &_@Y SOS? oo SSPY LEU? 9 0
WWC("HﬁQ/‘F}WMﬁ/'@ 70{‘17’. Tum/ ot WWP
fiféﬁ@ vt wwenison,  anel bay by, st €. be btizas, VWQ%.

e B R e I
Ay s, s %,/75



,W 0., LhesReier BEH) - 2855~ 377 ((2v6.).

Clertloany , Bntccans) Gyurenn) G, S ascfredl Kor P, R



M,L,Svd.a’a, JACE 68810~ 176 /,cwwﬂnwww Co«/é
wwchia e R o F. .

PF-’_ W
ol

BN
Ve

HoCHg— CHZ_’_/;’E"/s



. * » ) ‘
: 935 - /7/6 [ACMIWC: , ﬂ"c‘ta;g
L/\/‘G/’ A A
/Q/G'ag’(ﬂ-‘”"' MAAAMI{/.&! wdidbs,

0 W,t./\.
qu,)b v



Mfﬁ

Kv

S/

Y7 i 6) f"%.i-tw&»vcr«

/(4._ o0 11ed

CLOO?—:, A, S,



de&ﬂ,/f-, Qevsr et asti,, 72:73- Rol1946) betiee do (@ -
iz e b elliontin o bniciplioyic i 7

B,, Ca MHM% %Wg%



mw+ﬂ | Mg Dot (atz, 72:81 - /mm

Féu WW&W
b.,umco«,,ﬁ«b ym.,?/m?g c/é. Koo s5hv 0w A
g - /éo-au./t,/w /07 cells /)7702a Vaa
6306 1. =11, .52. .’ /KAH

jé\ m Z /7 ,\'/a

Wen, MWM mﬁa‘ C 1Yexsob i Cly boladef
e @ FPxs00 [k wanno meriinns’ iy iialof dnbos
Yo I i sl | padedli] folln e it vyt poge
/>vw3/@( <A [ 200 dnikiun wrld llowr plnge cnliipl. fonr sl
Breciane o, /’/(""‘9“1”“}"‘“’““ Wl Y02 oo an /reves .



W 0. 40T 163: 981~ Jqy; Reoeennldf e s
WW%WMQMMMCW 7 Z

Uy gy P fpedace o condly wiopd . Sp . i,
pot at colpoolitaf oy A Fonse pn ML cisid Pt Anandy
ac oA d, oooce ettt o L,u;;&@,w ]A'ff“"!f(?(’*“’“f
Sictinar. Gty wowbbri foian



)M 54 PHP%%, IDT 16% 151 (ea).  [leante ~
5 CWM .

- i
{ _— o ]
Xlw M‘ J‘L -
b1



@/QAM_, JC M/Lw@ 90:(07- 9 ﬂw,(j {;Mﬂ 9 e 5
/! Mg A IM ”"') /5”' A J (-“‘U'w uO %ﬂ*jw ﬁ»‘;fi’z.-u A #d&(aywwm.j



wm W.L. Psctrg 6/l Yo- (29¢ [rbelrs . "l
He bt toitih s Huaoudte g

ok Mehy S Bk



6.
(1Y
-

3273

S

PUA

’H

y //ya& q/yczz
é. >~X/0/‘?,o.‘ @
). .
ﬁ’v‘qmr.fu‘ ,:‘_/’)_1.34/4&(
- L
—~ € (aAr PO/
.v.

[1rs.
'b/',
Los

1S 2,

Oky

| &

X ’ﬂa"

\ 7/:(.
111 {&W/o
oy » ¥

i " ,.ﬂ.w._."
e ).
. . ?2 ! W imop,
@(/W

etrnang y

I o
iy st
0 Tr L?J’,,jm
Frorsy

. _) | b{w

t ?1; .

(W

b

:»M
(0K Ly
WA/(/(../LC

Llu—u-m

‘fz‘/é_
/
M

[ ien

) v

- Yem

77 e (3t Lecn
‘Crmww/‘?
Ll
Ldeo,
witd |
/&ZZWM
[ 6 bunecs). /aﬂm\ ol




Rebon R + BDLocrio JEEM 83 Hog~ 1996, Fadiro \,.j%m
MM«{)%M A Py
ymu@(w)w@'%wﬂ .

(

ﬂw'w‘f,g&&,ﬂ_



¢ HESE—
MW/ V.
R 1Sy iyl 4637

M ovrann Ty M 4P 305 /. Mo, T, Guner



‘ v\lvwg
Y/.
!
/
7:277
Cllews
y
AW
é .
G b
MMWM



HTL-7.d 7 NaOH.
7/0) MAA/»J:G/((?
C-(‘L‘l "f/lo )
' wdak
Pud™ 1y /el (

[ned ucedlires ac . MM*—%%
Ve 1%

Zﬁlﬁ»{um/»w&amu 2 x M&WMAWQ (c aamac.)

LHee.
el it ey il
m'ﬁ*w«l/wm/&]

G .q. WCMW Q kﬁu& y

ALl |

MMW

' K ok

Hol, SEET Do, dmr &B
Bak Wb,



%ru‘ FP+ IR PIX I Badd so 513-3,//91,“) 7&,%'

W:
'U"/'{v” / ‘
P T el s
Ky, Poy | Vre I
I, HPoy | T
H7>O‘l |
Ho 14X
atle >- WTWA-LJ (ua/‘»t;d H+),
W 3+
bmm/uz 2t (UMAJ‘&)
Mo, 2

af@gé el !
11:'4(/7,&5«1 1+ Van.

P+ Moen . ks
L a}‘jwm famlqe? %‘?p/n [ww)W a.wp
| y e
Mﬂta,cu,o( (ﬁ 4{:1:} I A SR M/'zm)



Hotvan, JL+ MBummuns, {Gud™ s1:570 (1¢6,

PINS N



E 6({08) 3 5 7‘/6
‘ 7/ ) V{w%
F. ) ’
Pelon ’{MMW u]



/Vtmméﬂ»\,LpW\ Jad €3 17~ 17y3
Vala

 Meee
%(poﬂérbwm 7,/713 /g_u_x-___ W\%\éﬁ
}W Q’I-\’LMW \Mf‘gg

—em O

]4‘7(/4 Mfw\aﬂ

Neesle, DRMMN%QCJH? #Ls/ W .
‘H(YLQ-‘A | X, 4.,

WWM
prelloreinns



L()xro' 0. P.SE&M}/J&IL;— 191, Tl bt f/ﬂm' L
.E-"'Sc:?ES——?E""P. /\/5
E+V = EL K

l |
L= (R, + 5 (I))—‘— v L

I7



JID 7):

Aitin éﬂ&%.ﬂﬁm



Hud+°’f’wwwa%
Mmmpm “7 JBack 39:389 - 77/:0)@% 7/;&@

b ) 4 b Bl i Pt
(4e )



/0 CA4¢P Ty - AICP -TS. 3. 26-1 (153/ an ‘f'é.eu./u "[‘"“'éhc’“
L“"], AT, WW=«/Z&Z9M

i



hobdaei ). mw%f 232045 1335

/uj/e 570—7\-73,(/0”'2,,/\/; afxro P

%,0' JGP 17-3/5-37 153
"“#wm) b A V> 181 159

o M’Qa‘/l 77M M52 ”71 CM« \ﬁf%ﬁs



Lpaoin— Sl fcnd: foeitan,
M% WMW 60:577-62¢ (K‘WO) Ube M ASgre] Dev

7%79611%—’? gw“*”f Y4

ém/,,

60 /B'/éé /7 Y() //dmw

. €0:225-38 (13ys) &47427% /-(?o«m

Mu;ﬂﬁmw 2-3 -
g Sl e

LY Pt e
pr;,/{ 3%4”'{'4*4‘/*'1/‘ %‘Vf /{otww Wé/{ M/‘O T

79: 217-16 (5v1).
W I M/g?aa ot Jo —62. /(71)/) (,W

WMWW W@w// = —~0/5Y,

¥ foeiins, %4%43“%% 2417 19 vo sl lle Z@NN%

Z‘% MW hﬁw&ﬂ@}./ﬂ “/Xq/ﬁwwff;




L&M,L-F.' Y Herzoz. J/"f [/9 38) {/%WW“% f4,,
trupnad Tpaseces . Mj 32:297- 30/

{lua//t.m w,[ wwﬂbw/ lry & w’ﬁw’”ﬁ"&{v ag{/za,ow%
QWWW&M? ffoftaw 41

Mﬁ.j. ’7 4 . ‘{(ﬂ/n-bu@ﬁ;}//‘{,—o ) %ﬁz_ ’ q Ctorf my; Lﬁ{"“'/f .

;’/ a,( :uuf

WW@ MZ% Wﬁwa@num// x&?



Mllalles, & SAh. (1911g). -7/%?44,‘/. (90 26935

-Lﬁw £ mww(o@ummmw

Mo WW M’_WW fo.
cw&\ Mw%r MW]JMT

* VW bbb w)u/:ul ’éwtwé,,jmw&q lag.

U,u/é'ﬂ%\ ﬁu MLW ol (. Auu/éb
Mﬁti,mm M@Amtw@ "QWAU....A
e I b > For
Mu;zf '//J B/WMW

/




L /"Z(' 4?,,“; cin . ) \



M /(/0 AQ/O Ltz L/t/@. 'K/"/e@'g«L/tff/Eftiké,:A.,'/f_’ //47 /A ’ 9?92/(/;)_ @é(a,%-—

e P
?WVL ‘7&»’/ j‘—(n,.,_/ J

czw".tuzj)&' Zmeéz | 4[/4/* jé ¢ G f;/w e 5/% 7,

A:O’LZM {/ ,‘Zf;uﬁtg,;m / a/"v‘kﬁé [A‘l PO o ///lL/  itae /t:i"“’ ’



%W'/:- [/7/7)Mj. g4 : 382 ~ Wi ol At

: %,f; wa;w& oo y/
M? ““‘AMMM é:”)““/ hest 7

r. 52:380( 153) 6/,‘/6'//]/f/7/; 72: 2.6 /??/J%



/ZI ii‘(f,::fv Ca :x SLET 2 \L’? T af # //2/’ é / Cory
/4/ﬁ? /}/w-w.»/ 2500~ 31

/é( /(‘F’:; Vil 1/Q/f“f {{,Jgﬂi /},;
e Sos)- f ,4.,,)

/’é{f & i,g.o J C_F} 7 ; 2 7 é /

}/47)7/;3‘/1»

///y. 4;{44/7 ZL{ 4: vf*//(’%v

> 75 e LAyt f(/ /é///-ff‘ftf
sl et /,J bl
L 9@( ¢ Yig (/ 4 4 /é [ :

/

Wﬂ%w ;/ U S

-
Crt 7/“,;’ FELIEEY ‘w&r';
/;‘

«/,,.~,

il
//}

4 3 _{/Ld(/)‘{lf’{é bE o
Y i 4/;;/

/

o 34,

[4 {Z;_gg; .1{4. ¥ e e

o -

o f"‘:'/,, S

~

J

T ) S



//)({:’ Vit ot ‘{/( /l 1" }% ’/ 4/&/ d;:..\ | ?::v 4( 3‘;3:

/ —n

; d/ o A s ‘{! e /{ﬁ (? . ,{':‘ W 7—1/:'1’ 44‘ %

é{;{?ft’rf(\r / wf./v? (f’ /~; Covz g/(’/* Lop s 4'3/[;{(_*{“:,//;.’“;
A w/r(rm m(::(,.“ t g



#.L. {/747) | M&TM y

pm’(/ﬂ ..*' %r
WW‘ lver . Med, ook 12207 ~ 2080

Mot et i A eneain ety ocid abild .7
%Wv Zm/nj y, tatf LW‘;A,W[. va(g , ng -
2;’:"@ L Hweemeibas < m‘zf?"é f -

LT

U/MM‘M}) ( vm' [AALD



)*/V’C/t/cu,rz_ma?/ o
H“/‘Ww a“.g,f) L

S a.).
el h)



Lduhwa 0. + Clusle, N 19y2) J(Wél/w‘?\,a lsslilhia sy Soa

LMMW Cuﬂu&. M} 20: 38 — Y2,

‘CH-,OH CHy
cHo-P —H. o - _

\ Y .. C-0P
Covok

PGA EPP ‘

s ’{“%M Hﬁomww 12 Xx/o> /,;4:74

NI 7.5Y.
. { { gt
) ")1 uw fw 1“ vt {J-L‘)on, ;

1“’(/( % ﬁ/ )/ [)(L»J/“\,LCA Lt J‘-m lv_r,n,) { Ag=

YA
2 . A N - ).W/” ~‘/ V"-»Cf’( Md S ’ﬁ// k4 ‘#-

L()iu,,,. “-’« *"JUJ HJ) f'ﬁ /) d) iW 2aAC LV{W’ ""“li{':‘:b
D v - T Mj > H/ lad ; J . uw -Aw; ‘e urf(ﬁf

PR

o = Py R
N }7—1/ oD s Ll L{"'W’\ 3.__ % iC F /L )
{ /

o9
i

A‘/k"w"ﬂ‘\ .Q‘,("y’(&./i_ [ i}rlf.&L{lflfa;h R ?I “E L:fﬁ\, L\{f(’/igi’\l,u. -3 1(:1 ;f';,h !" .:,‘ v{:g}%

R v

s ‘ - b zv . .1.::_"‘{,':) . ‘ - ,»{' : . e .-‘u‘v‘!—‘,.“ . Me ol L4 i‘ﬂ, {“__‘ L i ] o
: f b 'V . ;o
: £ i - V ’ LY ! -y . ; : K
[40“""1“&'1“ w ? ) o b‘; | e s 4,/3/ e g T e / NP S f_,/, /( 7.
i o / L
/ i L



‘,/twt (< WZ// ( 1905) :m

)%

R
——e

f;r‘"f“37j /’7)‘6, ML MMM 3/;4,&



I.

II.

III

The utllization of lactose by Escherichia coli-mutabile. Deere,C.J., Dillansy,
Anna D., and Michelson, I.D. J. Bact. 31: 625-633 (1936).

White form of Eem uses very little lactose (determined as reducing sugar with
Cu) before the red forms appear. NH; production indicates that amino acids
are used as C source &f lactose is vailable

The lactase activity of Escherichia coli-musdbile. ib. 37: 355-363 (19%).

Used Shaffer-~Somogyi (JBC 100:695-713 '33) method, with Reagent # 50 and 15
minutes heating. Thymol used to sterilize heavy cell suspensions (req. 1 hr.)
Dry cells prepared after Morrison & Hisey ( JBC 117: 693-706). Substrate was
50 ml 3% lactose in 1% acacia an M/10 P buffer 7.0-7.2.

Dried cells suspended in 25 ml 2% acacia in 2M P buffer, 10-20 mg thymol added
and incub. 37 1-1% h. 25 ce. 1% lactose added, and samples taken for analysis.

«01% Cu used to stop enzyme action. Activity expressed as u - 2.5 mg lactose

split / 12 h/ mg.

Lac# grown on lactose had activity ca 2.8 ig grown on lactose; 0.2 on plain agar,
0.1 on glucose. Lac- had activity of 1.0 on lactose, etc. on others. No dif-
ference whether dried or not. These values characterize the Lac- itself, as no
Lacf were seen at this interval, on Endofs agar.

On the activation of the lactase of Escherichia coli-mmtabile. Deere, C.J.
Je Bact. 57:;75"4’85-

"Earlier experiments led us to believe that the antiseptics employed "activated"
the lactase which was present, but inactive, in living growing cultures of the

non-lactose-fermening (white) form." Later found that drying would also activate
lactase while only partially inhibiting glycolysie, so that Q°2 might increase

Garrett white: /plain agar: Wet: Lac 11.7 Dry: 30.7

Glu 1% 91.7
/Lac Wet: Lac 19 72.6

Glu 136 132
- 9

Red: /plain Lac 19.2 42.3
Glu 117 88.9

Red:/Lac Lac 128 1.8 This prep. was obvi-
Glu -~ 1.9 ously overdried.
— 7 but may have been

Ex tracts of dried cells contained demonstrable lactase. too acid.

No valid test was made of the possibility of lactase activation in Lac/, but he
concluded that adaptation was based upon increased permeability rather than
increased enzyme.
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Flu,P.C., (1938). Etude sur ls bacteriophage du Bacterium megatherium. Ann inst Past

60, 610-632.

From summary: Used de Jong's 899 as lysogenic; 338 as indicator.
a) found less phage than bacteria, ipg contrast to Wollmans

b) very young cultures carry phage alsp, but saline destroys the phage and prevents
its filtrability.

Wollman,E, and Wollman,E., (1938) Recherches sur le phenomene de Twort-d'Herelle. V.

(Bacteriophagie ou autolyse hersdo-contangieuse). Ann inst Past 60, 13-57.
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/’F\ burnet,F.M. & McKie,M. (1929). Observations on a permanently
(7yf lysogenic strain of B. enteri€ifis Gaertner. AJIJMS 6:276-284.

Lysogenkcity determined by growing test strain with indica-
tor, heating to 56 for 30 mins to k%ll bagteria and plating on
indicator for plaques. Titers of 10! - 108 often obtained 1n
most 1sokates; others showed 103-10%4.

Repeated washing continued to Liberate phage. After almost exhaus-
tive washing with saline, distilled water liberated additional
large quantities of phaggq Lysis by other phages diminished the
yield.

Lysogendeity was round to bepermanent ° "The permanence of
the lysogenic character makes it necessary to assume the presence
of bacteriophage or its anlage in every cell of the culture,i.e.,
it @s part of the hereditary constitution of the strain.

Rough enteritids produces the phage although it will lyse
inly smooth cultures of other organisms.,

A mucoid resistant variant of the enteritidis to phage 13 was
found to be lysogenic of 13 as well as for gallinarum. The mucoid
strain was unstable and gave off rough and smooth colonies.

ib. Type differences amongst staphylococcal bacteriophages.
6:21-31. 4 phages found for a white coccus "SF". Some
resiatant variants were aureus pigmented, but nonpathagenzc.
(Among the phages was C-C'- see 1nduced lysogenicity.)

/B is C-resistant.
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Notes pn genetics of epilepsy 3/3/55

S8econdary Sources:

g& Sorsby "Clinical Gemtics"; pp/ 337-40;313-15
. Kallmann and Sander 1947. in Hoch & Knight, "Epilepsy". Chap. 3
(3> Neel 1947 Medlclne 263115, at 123-125

ot e o ot

R
"*cc.( 3::’ 25-30% of propositi have family history (5-6x as frequent in parents sibs and
ch en of propositi). monozygotic twin correlation 70%. Quotes Lennox extensively on
cerebral dysrhythmia. In 24% of families both parents showed dysr. Obvious complexity.

7N Cw JEe7V: 2V
]

CZ/ Examples in animals; also aufiogenic selzures. From Conrad: (incidence figures) %

gen. pop. childr. sibs nephfnieces dizyg. motwins monozyg cotwins

3 6e3 4 1.2 3.1 66,6
concordance in twins:
diz monoz Thus even sympt. epilepsy has a genetic com-
idipath. 4e3 86.3 ponent. Index twins were restricted to severe
sympboma. 0 12.5 hospital cases.
also found consanguinity correlationa with mental deficiency, but not with schizo-
phrenia,
From Lenmox: dysrhythaia

general pop .10

epileptics 9

par and sibs N

in twins, 85% whow concordance of encephalo. &f monozyg; 5% if dizyg.

@)SMI&.:‘ to 2, but emphasizes consanguinity correl. with phychopathy.

Conclusionsk inheritance not simple (probably several different mechanisms).
Certainly a very large genetiw component in severe cases, from Condrad's twin studies.
Most frequent suggestion is dominant with low penetrance, byt high incidence of
dysrhythmia in both padents of propositi (Lennox) suggests recessive factors a 1lso.

(Lennox '47 is Res Pub Ass Res nerv ment dis 26311)

CC: Dr., Javid
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Bacteriology 231
April 17, 1952 M. R, De Carlo

Some Aspects of the Hitrogen lMetabolism of a Lysogenic
Strain of Bacillus megaterium

The total nitrogen of the infected and uninfected cells was delermined
by the semi-micro Kjeldahl technique. The uninfected cells were fouzd to
contain a larger amount of total nitrogen than the infected cells. It was
found that the desoxyribonucleic acid (DiJA) content of the infected zells
was slightly higher than that of uninfected cells. The presenze of the
virus in lysogenic cells in the immature form is believed to be the explana-
tion for the slightly larger amount of DA in the infected cells.

The tecinique of Feldman and Gunsalus was used to study the activity
of the transaminases of B, mega®zrium, Pyridoxal-P04 was required as a
coenzyme and a number of amino acids could serve as amino donors,

The effect of sodium azide, sodium fluoride and iodoacetate on growth
and virus production was studied. NaPF had little or no effect in the con-
centrations used. Sodium azide and iodoacelate dspressed growth and virus
formation, The inclusion of ATP in the medium, along with the inhibitor,
produced inconclusive resnlts,

Studies with N15—ammonium carbonate showed that after a 30 min. ex-
posure the amount of N15 taken up by both strains was the same, A study
of N15 distribution in amino acids, purines and pyrimidines was done also,

A complex amino acid medium was developed; it supported better
growth of the lysogenic strain than nutrient agar, the amount of virus pro-
duced was significantly less. The addition of asparagine or adenine to
the amino acid medium increased virus formation,

The two strains of B, megaterium were grown on synthetic media contain-
ing purines, pyrimidines and nucleotides as the sole sources of nitrogen.
The uninfected cells showed good growth on these media, but the growth of the
lysogenic strain was only fair, The lag phase could be shortened appreciably
with larger inocula, i. e., direct transfer, Little or no ammonia was
liverated, and there was little change in pH over a 48 hour growth period.
Attempts to isolate and identify intermediate products of metabolism by
chemical methods, paper chromatography and UV irradiation were unsuccessful,

References
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of transaminases in bacteria, J. Biol, Chem,, 187, 821,830,
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Caputto, R., Leloir, L.F., and Trucco, R.E. (1948) Lactase and lactose fermentation in

Saccharomyces fragilis. Bnzymologia, 12: 350-355.

Extracted adapted yeast cake by adding 5 vol toluene and .2 vol M/2 NaHCO_ and mixing 20 mins.
Washed with one vol. water, solid then left 2-3 days with 2 vols .6M KCl.BResidue removed.
Add .4 vols cold acetone, discard ppt, and ppt active fraction with additional «3 vols.
Redissolve in 20 cc .6 MKCl. "When suspended in pure water the enzyme loses about half its
activity in 2-3 hrs. AS fractionation gave high losses, but separation from invertase
was achieved. :

Modified Steinhoff method used for estimation:

I. 7% CuSO, added to 50g NaAc to vol 100 ml. II AsMo Rx according to Nelson,

+ ! V‘f( I.S'A/H;SOy JBC, 153,575 '44
III § 5N Sulf ac

2 ml sample, 2 ml I and .4 ml BuOH mixed in tt grad to 10ml. Cover tube with marble and
heat at 80 20mins. After cooling, add 2 ml II, 1.5 ml III and water to 10 ml. Mix and
read with #52 filter. Found reduction by glu, gal and lac in ratio: 1, 1.2, .016. M/25
Phosphate buffer caused ca 44% inhib., but accounted for with blank and with glucose control.

Lactase: pH opt. 6.7-6.9. Deprot. usually unnecessary. Rather poor lineakity illustrated.
Apparent phosphate activation notei, but explained as XK, and removal of Zn, etc.

K, Mn and Mg activated the enzyme considerably. (ca. ¥®x M/100) Hexokinase studied:
fastest with glucose; lactose only after induction (hydrolysis?) Amount of lactase more



than adequate for rate of fermentation, but faster fermentation of lactose than the,
hexoses not explained.

"In cell-free extracts, toluene treated, or acetone dried cells, glucose fermentation
becomes the fastess so that either the enzymes necessary for the direct fermentation

are more labile, or the different rates are due to some structural factor such as a
differential permeability to lactose."
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