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The comparative narcotic effects of argon, nitrogen and helium have been
previously studied by Behnke (1940) and by Behnke & Yarbrough (1938,
1939). Exposure up to 10 atm. of either air or an 80%, argon, 209, oxygen
mixture produces progressive narcotic effects in man. These effects are attri-
buted to the dissolved inert gases, nitrogen and argon. Breathed in equivalent
concentration, argon has approximately twice the narcotic effect of nitrogen
and is twice as soluble aa nitrogen in water and in fat. The fat-water solubility
ratio of the two gases is nearly the same. Helium, on the other hand, with its
lower solubility in water and fat has negligible narcotic effects when compared
with argon and nitrogen.

The effect upon the central nervous system of argon, as compared with
nitrogen, seems to depend primarily upon the total concentration of the dis-
solved gas. Reasoning from the Meyer-Overton hypothesis that anaesthetic
effects are relative to the fat-water solubility ratio, it is suggested that gases
such as krypton and xenon might have striking marcotic properties. These
gases have a much greater water solubility and a higher fat-water solubility
ratio. It is possible that 809, krypton at sea-level is as narcotic as 6 atm. of
air, and that xenon under the same conditions may be equivalent to 25 atm. of
air. Aside from the Meyer-Overton hypothesis, calculations of these theoretical
effects are subject to considerable speculation in that the dissolved gas distribu-
tion ratio in the fat of the critical area in the central nervous system may be
unlike that in olive oil. Fig. 1 shows a radio-autograph of a cross-section of a
rat previously exposed to an atmosphere containing radiokrypton. After
several hours' exposure the animal was killed, frozen and sectioned transversely
and a section then placed in the cold, in ¢lose apposition to X-ray film. The
relatively great uptake of the gas in fat contalmng tissue is noted by the dark
areas in the radio-autograph.



“2]qBI[1 Q10U OF) BT QOTYM
ap 0} HNOTYIP 51 91 PUS ‘FINEI 119y} ul £jqeiepisuco paloyip s109edinsaATl
) oseny, “(0g61) Femnue[EA Jo 39} Pus (0g61) Junuuwy jo I8y -—Bep JO
1o Jue0el oM3 A[UO 6 01 U938 019Y) WD JO 9890 9Y3 U] ‘uoyd L1y pus uosu

os0yy Aretoedso ‘I0210 W1 0Q 0} BON[PA 059U} UMOYS OABY "(6161) Jiesury
foryury uoa Smpnjour ‘(1g61 “Alm wep ¥ 3dwory usp f0ge1 ‘TPUNUSISA
&1 ‘Sunwuery) sroqime qu0oy “(8361) $AUL (OIS ouoKDKIIUT O3 UL
@ (1261) Fmpgniog poruay) fo Aspuorprq 943 w1 '(361) WOIPe TI8T 3W
In so1efiyg puv Answuay) Jo yooqpuo 33 Ul PAJSI] US3Q SABY SON[BA 151183
~donyuy -(o161) Jodoryuy UOA JO JIOM IFI[1¥d UB UIOI} UINE} UG Suiasy
110 O]qUIOPIFUOO UT 330M §OFEd 110Ul O1) 10] FIN[BA YOOqPUDH A} ‘J9A3MOY
61) #23npgnpog wosway) fo Riouospyd 243 pus (3361) sorshyd puv Ansruay)
00qpUP ] ) WOLj UIHB) A10M *00 pue 0D ‘*0 ‘*H 10 snysA A7|], "PeIo0Re
4 G[qEIEX 290T OY) 8 03 1FN0Y) EF0Y3 PUY PRENEAS 91oM BINTY ETOLITA
‘ovo1]y ¥ [ons serwo U] u0jdLD} puw UOAU I0] FIN[HA 97} UL Aqpewedss ‘punocy
% amjereq]] ofy Ul satourdoIdsip 98AIY ON{BA SIY3 0% (s2an3y qusoyrudis
1 03) pooife s1098B1180AUI 10U 10 OM) JBY3} 39TOTPUL IN|BA ua2aid 8 03 soouUL
21 olow 10 om], ‘seanTy jusoytuis om3 03 3091100 018 UIAIF son[eA Y],
‘pepuadde
(qdesfonqiq oy pue 7 ojqe], puv ¢ puw g ‘sfyy w pajuosexd o1s my[nsal
-£3ojoredyd A1orendeer pue ourdipeur uoHEIA® Jo SP[PY SY3 UL IEBINUI

L2001 0ropdmoo Juorvddy

wqnorys penunuoe ETGY, CSACqR R usBlxo 9%, zy ‘uowox %gg

oWeAOm PISY amnAUCo ‘OTm I} UIYIAL ‘o o ) quaunedxe jo pue 1y 9
£ma0o0ea pejdmoo
T “upM g J0] WITMS QU wodj
soma1 ug 9Sof pmig puv pwey O MRty woBLxq %g¢ ‘vowex %00
~OW QANINATOO 10—0>0ﬂ ‘mut g Ll RN Y Uit gy QG'EI&KO Jo pue 3y 9
podopea
~ ¢I0] PUIY JO MUOWILOW GAMNAVOS
{W] "9ACQW ¥V P¥OY JO VHONOJY "PAlRINA wol8Lxo %08 ‘uowox %60
© puy ymfnp pmmws corw g UM n wewuedxa Jo puo 3y 3
‘mw g
L rordmos s woop
¥ SXWI® P¥Q QWG WO} [VAOLNOS
ire !posdrered Lirenred posecs purq
@ Of 19 !PWOY JO UL JONIOITO ueBfxo %,z ‘vowex %gL
sTAD00 POdOAGP MO WIW g UIGIA EU R emundxe jo pus 3y ¢
oquivge
- resowes 2oy ‘urm g L1acoer Maid
7 "s391 pur Jo wouywes podopaag
0 JO FJUOWOAOW JOWIIIO OAIYMA =owhno. % 0F ‘uowax
< Y3 PANQIYYS PWTUY ‘UIm Z UMM UTW O %09 Aprvunxoiddy g
wedAxo 9,09 ‘uoydLmy
ouoN ay 1 % 09 Avwixoaddy 1
eansodxyy umixIw ey ‘ON

MHYIOT U #1000 ONOOIEN
uojydfay pue weBfxo jo pur
“aouox puv mBLxo Jo sunyxim Furgyeesq Jo corm uo MEAYS Y, [ MY

70 LOFAALT OLIOOHVN

Gopied from originals in The Bancrot Liorasy
reference use only. Copies may not be deposite-
other likrarios or insgtilutiong *hout exprecs., :
Jo o1% qorgm vjwp womid se msERIoMONEA: JOFAWIIIGNIOR, AYY, Jo MOPEINGHY,
pus ainye10y] oYy Jo uorelnmEr U iueuax; pus upd L1y 'uoH1e Joj e .
oy peutuiotep (1 'd° M) 50 Jocouspiendongeton[soRoTpe1 Jo: 981 A Jo, Fuvaul
Aq ‘sy8) puw 19em U1 sorwd Lleud HNGURAYQ!RIIDIANIOR 943, M01 0% %mdwwwwﬁf
omeooq 91 ‘sseunols uolesaIduICYRY U0 HIPUIIUILIIN IIM HOLXIUUGD L 5
: v "aousx Ioj
one1 Lqnios 103ua/3ey Yy o1 03 parerea oq A(quesod yq3im sBuipuy oeoyy
PuB ‘PAAIINqO SIOA §109Y0 WNEAS FNOAISU [813U30 iuyp ‘usfixo ajenbeps
34 9nq ‘Juequos uouax yIig yym oreydsomye we 0 popodxos ootw oAy 073 UJ
*{ o]qug, u1 peyussaid oIs 89[nsaI SYJ, "PoPedU 58 ul Pay seA uelLxo [FUOHIPPY
-paaowa1 s8m 300 pus Jueserd sem]e sem wadfxo %, (g 1¥82] 1% 18Y3 08 paNoeYd
£[yuenbaay qusguoo usdLxo ayyy pus ‘own| wpos ySnoiyy pajeInad Ljsnonuiyuos
“2w ut poddwn vordAsyerpeyg (») 14}
d (2) “paoo ppurdg (1) ~3001100 975 431y 0AWY 09 ¥R 0ROY) PoROARI

ot. A4 n A”v .O‘u L

a.o_ooo. Jo e 193 .=.3nh=_ o1pwa 03 onp WY og1 Jo Rutpnop oyeotpuy sweas yavp oy, | ‘g |

[

g8 amyxmm eyJ, ‘sung jo spoled ioys a0j uousx puw usiLxo jo eamxiw

v 07 Ajpenpiatput oo pesodxe ([} f) en Jo eu( -sonu uwodn sed sreut sy

Jo 193y° ay3 Jo Apn9e Arsunuread v et 01 ojqe|isAs puM uouex ySnouy
‘rog8d Jo oInjxIW 19730 OWoON

Suyivaiq sem 9y juY) 108) oy} Jo ormme q0u sEM oy ‘yuemuadre Js[nored

siyy ut ‘pus smywredde ongewosed oy wioz) sarngxim uedossru puw uedfxo
Surgyweaq jo seousuiadxs snolewnu ‘1aasmoy| ‘pey pey o "j00{qns sjdure v jo
q30da1 oy 81 61y, “uonspsyut uesd L1y o3 Buinp  Lzz1p, aginb ussq pey oY 98y
poyjarurar AjuIejunioa ‘Juowaingeow ofusyoxs sed [Fpusuaadxa us w wedhxo
%08 pus uoydLaq %o0g Suyieeaq ‘L1o3wioqe| sy ut joolqne efduts y

CUALLTN ANV FANTUMET "I 861

. ONNOd 3L¥/AG ONNO4
NOVITORaRL ]

O Y IvH NI _~Nald Ay saion

SAWTOH )

71 ] o
S/

- A0 cpNrTES

N E<Jo FEIE

INVN LHEGI04
\ Vor777

"ON NOLHYD

"ON QI JHYNL40HINYE

TITIE S
TTVEAYT H OnE

AdOD

SO A

FUU $3143§ 8QHOIIW

un ey 1 /Kieigp 1josoueg o

yL

Aejoieg e ejuiopes jo Aystenun

VO Asjexieg SeAI Sy Rysien]

J0HNOS INIWNOQ

H

B
L

11941



“g161) U0139A199q0 JO eanqwioduIo) 99 10T TD | W PoALSITP
x Koap *Apwy + (6681 JYoINeH O (‘wm gL ) 0) B vo=v ‘Jojwa u weed jo fHymangog g B

2o ® “(oget) Appep ¥ oqeim © (zzey) seBred

(Kowoy) ‘uoBay) (0161 "yodonuy uoa)
(-0 o) sanqesedumey,

v s o,

oc61) Sunuuwy x  (gg61 ‘L261) sevnuavA O
of woy) fo Rsvuosanq Y (8161} godonuy uos @ uda Ll sone qa0u Jo Kapqnios "€ A
. oL mooemmémmtgmmaﬁ [ 1
(ot o e ”
¢ ob § o0 st ot st O S 0 {se61
oL 59 09 %5 o_m 3 s 1000 61 108 93415 uey) e -
] —== 800-0 =t — N = :
. B e A - % " 000 b g =
! X MRy — S
= I’I\\“V.“\_/v—oé L
T ——— ] |~ aodpN . «-...ﬂbx@
Pus
g « 1 i J
< -2
g HAIERE = i s
£ ﬂ - ¥ g v .
|m C m ﬂ B U R . AN ...Ilul. IS S - ry
- L Q \A
>0 ) - ~ €0-0
@ 4 P~ 3
s 8 V] — $ -
X3y — b % w0
> = 8 ¥0-0 w
o8 2 . . | Y 90-0
= 5 e |
.8 3 JRN _. m ‘ W
m m W Q . . J-ncé s 4 . 25
mw . ~ — .|!-l.m‘ : - . 160 W . .m.
83 ; |9 — B S e wo 3 5
o . Q - b ¥ S 600 £
g8 3 g8 | 3 e P o
@ & l — m < Q o~ o 0, m 070
o @ N A - €
5 5 o8 SF |y ; l Y ] g
2% <4 3 + z 45 ~ = - "
oy 4g 9= Ho ; :
¥ GIF m// Z M ) ’ @, —
T mg s o rH m Q ~ AvJ “ -0
W of £ I\A « w -~ .\Hv
= 20ys |¥dle 98 s
8 Hm z X o N )
m g2 |5 m S T 0 Sa:..s.
Ly
« 3 M w nNu —n.u. Q&O I\L : ) .\OE
o 0 Mgy
2 N .
O (eamy = T CPva Rt A Bitid KA S Akl il 050 ¥ fv..d .
RS o [Bxtell pEA DS [oBAe: TIogIy ooy o
RV S i [ T L ~Annoldpl 03 09-0
Ik FAE VS S0 I VIS i1 [GWEd 31 1 $TATe 010
: Falkly i B0 ] = R L1} i T IOIRSI 80
-3 Ay v Y [WI2Y AT ..l".. .-.".-0 ._. ey ..l_._ kwu_._ Il -I“u~:- §
4 s et % prl 2 N = [veld d
(S5 ] T s Y [ o USE 0 [y1 o1 < 0 o0 n 05 <F OF St of st 4]

o AsRagi) 101oung Byt Ut sjeutbuo won padon




COPY

Py-4/5
V\Of 1404

=<

o

-

/

WEATTH

CEMNE.

8}‘/;‘5/0 Z.

University of California at Barkeley
The Bancroft Library/The University Archives, Berkeley CA

RAECORDS SERIES TIMLE

Covtop |
FOUND BY/DATE FOUND ‘i‘:- Ho LMES

CEsERATIONS OF THE NARroTie BFFECT oF XELb

NOTES KRYPTON INHALATION

| DIBHOARAPHY

t

DOCUMENT SQURCE
DEISHLITN
BANCROFT/AUARC 10 NO.
FOLDER NAME

CARTON NO.

Chemically

(pown|va puv peanyj jos PYE) -
19 ‘8z “asy “wayy “evend ug spmbyf go Antantoe ouL ((¥61) 'V ") 0O} ¥ Y 'V "WIYRIK (81

;
s

aa o m¥EM zz4g
“gpy ‘€9 ‘2 “WIYD “4na [ “WuoIInjos 1|w enoenbe v 09 4 4 m g m M E3 Ea
- erbE9 8 v *y sqoy ¥ “F 'V ravgrvi @) ] g 8 8 & 3
1 opIxo FuAIYIY pus OPIXOIP UOQIVD jo Apgnios {(1¥61) "V "N 990N . [ M 8
o . uny (ot} - ®
ez ‘g . g “uf wods) ejqoudp ‘awadL (0161) o g g .
wwpore "Lz ' “wontpe 1 (8301} L ‘8P ‘BQ "20§ “WIY? WY L ,.5_.“.”-....1_ gn) ' L m @ m ® uv
. “(0c81) 'V
wofliv puw woou ‘wniRY Jo WRYIqn[oe 4L ) « - v ? g
e B e . 10 Tt A+
] -ovp ¢ . §Fg ‘ 5
anweesd porwarouy 4w pootq uf Kyqntos WRtEH “(gge1) “m 0 ‘Buys ¥ < ..en..a .“.ﬂlaz €0 m. m .m. m 'R
o *OE0T 99 208 “wAR . .
. @
o e s o e e v C ¢? g3 2388288 BEE))
”-4 10yeA Ul PI¥ S{UORIFI JO JUVIEUGD UONVEIUOE PYL, .?4@.: £ | ‘vasg ” g g B =2 3 \W m m g 3
T 00 Buiymiand #9909 F =2 & =88g@ =%
o (1) - ET =2 oL W= a9
puvpast) “uorIpe Wz “yro1) tuotitpe WIYg {1¥01) w.w....““_ﬂ_ﬁ“ﬁdﬂu.w \w d.o...,.ﬁ.ew to1) m N - g3 % H g
LUE g8 WD IO "F TSP Poo(Q Puv pootq up saewE Jo A3t L ) M g : = 7m. £
% : “p "venapto 8 - 4
" OIS ] 10] MUIUUI INT .:..A!x:v@..b. m ° c o9 o £ 3 -
oy gD “ehiyd 7 L oLI 16 WD i.\wuw.%m ® e m & m m “gE&8 & y|¥ g
h A AR _— Mmoo -— r
jomupy un) WIDIRR pun uoficy uos ol..:».nﬁ»»w_ox:w._ﬁéoaﬁ» hwdw.._o“b.ﬂe f_hﬂ.&ﬁ.ﬁ 03] W 2 =E B B £% - *%ge o W
) ] : -uopp2 puz (1361) #24! : ar o e _ g T - =2 _ :
o0 e icw.h“” -p “sonygnjos uaBounu Jo mepsoy (L300 ‘M °f ) (9} . 45 = 3° . MW £ -
18 ‘18 "WHD ! .S:.N.-.Sm. .E»inv.u @ { gz . 4 185 o
) s “yonr® g 3 - Y )
s - soen w o jo fupantos s, (z01) A .n..o.— Bza_u”.modeoﬁts —nc h—nﬂoua“—oe : 4 g M.W.. M M R Mm m M. M «
80¥ ‘9TY “forehyd ‘[ AV -ueSonru puv Wiy A e wqimosureX § UV N w . = 2L B2 . o ﬂw = .m ‘
ey Cypquios 1iek 10 Geuvisieas Loyeaduey “(gest) ‘A "0 v ‘o6 y g B8 g5 B B8 ey EE m
"y 4 R g 88 g 5 ) 8 e m" a
{gea1) '@ *0 *YBroIqivA ¥ U 'V SXed (€) _ g 3 3 ¥ §5 9° m
g “pows amw g1 “wied Jo sarpase oiBototedy ..M_gznh_w O s i | F “ EEY B¢ 3 8 0 ]
o orboposefy,) sueg lovet) " 'V ‘onured &) : E® M m m. gl 8 g
wo owsgwaouy woyeyul fo o o . .8:.~.n.8w..su<ﬂ.._< n : 7 m T E i]  ®
L “lggel) "D IO ° ¢ =09 g
op o4 31ue anoenby Ul wev o(qou Jo WHIAQNIOS @ : 4 @ = m e [
APy f D 5T 48 O[O AL , 2 s \m;\m, .w w.. &5 )mm Sa-
SHONAHLHY g 5 E¥BsEee gee B
| ¥ FEEE TR R T I
® — 8 (] 8 2, M m‘ * 0
- . . “ 3 g & 3
wouop g H A ‘onfwopieo ano yueqy of ysia o
et pue quommEes az..._d._h_w. v ._,_n:“_ J0 4eicqut aq1 yFnoaqy Luwdwio 3»“”@ __ m. ]
N WoUIX b
1ty opur] oy Aq popiacad Apuosoudd asau ruowaadxo eeeq ut poen uord /iy put epuIoiTed ] I~ ] T
R . v —
. 03000y [WIPOR . o R o e M o .# o ™.
Sresery SYTIUSIOR JO GOIQ) 0G4 Ue9MISq ¥ & = &5 o A [
Eb._:e:sbcvu.“..vm wchme_:oa —”E:. * Jopun guop sEA 1oded sy} 0} POGIIORIP NS0M YL, ﬂ W mmn =} .M i ﬂu )
uo ean) P . g "
) e R WL B it 03] PU® 3 M -
oaivd €ni D vovdl oARSNBIEET 0 Ay puonwaraEep WO P = gee8fgy 33 S.0E >
Qcivo ©! : e ay eraaiiry OO UIO, o ) ® FOueY .ﬂsg ‘uodie & PR & @ 4 =4 W —
smqady 30 WaE ¥ diodf phifisbor Rmn&wm 18 oBorpAy Jo SOMqR{os , : t %2 ee| E L
oot ““aedoki “optxs em.wmwu &.w ! Mm%ﬂ eu a4 U0 SUOYEAIIQ | m & 87 3 g ek
sopeicpee o sy popiosoad ot OIS0 TOHSSHY )

Ay R OITUER BUL G ANGURORIQ OO
_w“., sensdxa 1o suopninshd an mw.p_..m.m.mg
.?mm «codap 8q jou Abui 591000 Ao 858

:,v“..u

_ ‘H°l
SUAHIO ANV TJONTUMVT
£0%,,,, ;sea0n) :eu_z@amwcmem%mﬂm%%@@wwz
s 11N '




DOCUMENT SOURCE
University of California at Barkeley
The Bancroft Library/The University Archives, Berkeley CA
RECOROS SEAIES TITLE
i) W JAWRERNCE. WEFHN G
BANCROFT/UARC 1D NO.

B350

CARTON NO. ' 2 / COPY
Coetop |

FOLDER NAME

TEEERATIONS OF THE NAproTic. EFFECT. oF %Ebd
NOTES KRYPTON INHALATION

| DlpLipseARYy PSS
FOUND BY/DATE FOUND €. HoLMES \Of 14004 .

O A

o3&~ = ;

O 2 Er'; 32 i

0 D - N

$& £ S 25 J.H LAWRENCE AND OTHERS

e x 3FG - "
SMayen aeu(g’xs). Bemerkung Gber die Loslichkeit von R ond and
® ¢ Qued i Fiiasigkeiten. S.B. Akad. Wiss. Wien. Abt. ma, 122, 1281,

§df—N_ idl, A G5 & Corinaldi, C. G. (1832). Solubilids della Argo, dell Azoto e dell’ idrigenc in

£ 2 © OliAcRarsfine. AHi Sec. ltal. Prog. Sci. 30,2064, ‘

By Nialotix, 11:{1927). Dissolution Aqueuse des Gas. C.R. Soc. Biol., Paris, 97, 1653.

{22}  Rakeatray, N. W. & Emmel, V. M. (1938). The solubility of nitrogen and srgon in sea water.

& { O K PhygiChem. 43, 1211. . .

: Randall, M-#& Failey, C. F. (1927). The activity coeflicients of gases in aqueous salt solutions.
9l . A

= ~ Cherd. Bee. 4, 271, ) )

‘R‘Zﬁs S’;u&aréhge. & Haller, H. S. (1843). The solubility of gases in butter oil, cottonseed oil and

T OB Wl and Soap, 20, 161. :

§z§ Edeil, A. |O1D). Solubilitiea of Inorganic and Organic Substances, 227 pp. New York:

) B A= g 1o T -

% © G D.¥aaNostrand Co. o

‘Hoff vhleRrisEeS. (1927). Uber die'Loslichkeit der Edelgase in Wasser. Z. Phys. 42, 1027,

27 él it 5. (1930). Bemerkung zu meiner Arbeit: Uber die Loslichkeit der Edelgase in

=5 5 SWamen. Z. Phys. 61, 563.

EeT] SorE, . A. M. & Van Wijk, W. (1837). Die Laalichkeit von Krypton in verschiedenen

€5 Flipeigkeiten. Rec. Trav. chim. Pays.Bas, 58, 632. .

(25 Tas: Siyke, D. D., Dillon, R. T. & Macgaris, B. (1034). Nitcogen solubility in blood. J. bial.
Chem. 106, 571, . ) .

(30) Vernon, H. M. (1907). Bolubility of afr in fats and its relation to Proc. Roy.
Soc. B, 79, 368, ]

(31) Vibrans, F. C. (1835). Solubility of gases in edible fats and oils. Oil and Soap, 18, 14.

(32) von Antropoff, A. (1910). The solubility of xenon, krypton, argon, neon and helium in water.
Pree. Roy. Soc, A, 88, 480, ) ]

(33) von Antropoff, A. (1019). Experimentell Unt hung Gber di¢ Loalichkeit der Edelgase in

. Floesigkeiten. Z. Electro-chem. 25, 269. . .

(34) Wiebe, R. & Geddy, V. L. (1835). The solubility of belium in water at 0, 25%, 50° and 75° C.

’ and at pressures up to 1000 atmospheres. J. Amer. chem. Soc. 87, 847.

(35) Winkler, L. W. (1906). Gesetsmiasigkeit bei der Absorbtion der Gase in Fltssigkeiton.

Z. phys. Chem. 85, 344. .

Copied from originals in The Bancroft Library for

reference use only. Copies may not be depesiled in

othe




