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Metchnikoff's Research on Intestinal Microbiota and
Fermented Milk: | . Health Benefits and Scientific

Significance of Fermented Milk in Metchnikoff's
Observation on Curdled Milk

Sejong Oh"

Division of Animal Science, Chonnam National University, Gwangju, Korea

Abstract

Fermented milk has long been recognized as a health-promoting food in many cultures;
however, its beneficial effects were first scientifically articulated by Elie Metchnikoff in the
early twentieth century. Metchnikoff proposed that intestinal putrefaction and harmful
fermentation, driven by specific microbial activities, contribute to chronic physiological
burden. In contrast, fermentation mediated by lactic acid bacteria can suppress these
processes through biological acidification of the intestinal environment. In his classical
work, Metchnikoff emphasized fermented milk as a dietary means of modulating the
intestinal microbiota and highlighted the role of the Bulgarian bacillus (Zactobacillus
delbrueckii subsp. bulgaricus) in lactic acid production. He further argued that the
administration of living lactic acid bacteria is more effective than the direct intake of lactic
acid, thereby anticipating the modern concept of probiotics. This study presents a complete
Korean translation of Metchnikoff's original text on fermented milk, with historical
terminology systematically aligned with contemporary scientific nomenclature. By revisiting
this classical work, the study aims to clarify the historical foundations of fermented milk
research and demonstrate its conceptual continuity with modern studies on probiotics and
the gut microbiota.
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# 55 SoflA HAYZE(Elie Metchnikoff, 1845-1916)= BHa-72] A4 G52 AU v=
5 AAsto] AAR R Ayt tEARI Hsiate B7HET AU IE AiolA dojue=

£ &

o’d Ta(intestinal putrefaction)”t 3 HAMMES] At wg2Ql el R 2
lom, ofgjgh Z7go] QIA A7l FAHZQ ke vdtk= 7HE ATt e EER AH
B FANHEARE, lactic acid bacteria)ol] 2Jet 24 E(lactic fermentation)”} Y 23
PasRtogx Fulg nBE] F41& JAlsta, A vE AHAIE Hoh Rt B s
243} 2= oleky AWatlrh E5] RAKlactic acid)Q] &A1 WAL OJst A 9Alo] JEke
Hx= xRl WAYIZE= E859 S5 Tt AHE XVL] A do nESH -
ek 7)ol AR Tk Aol do = SYFirtal & 4= Sl=t, ol WHS HaRE
AU e S RAS: oA o= QIASHA 3 Fast ﬁ o] = UH3]

E =RoA Q83 fiAYF =] £ “IH-59 12 Observation on curdled mllk)”i o
AU A Fuf, ZAblg, fiktol] ik BAle] Feky AAag BT 210 = 190590 Ut
H Zog HItKFig. 1). WAYT O] AA] “Jg2] %HThe Prolongation of Life)” Aol
soured milk 22 19054°] AR WA A7|3ch= W&ol JoH, B A% Part 1V,
A5% “ZAke] A Bl oA 2-&(Lactic acid as inhibiting intestinal putrefaction)”oﬂ 25
We} =2 A4S BRItk E3 & £39 Al FHE S A LHer HE-S Uit
A= AAbeks ®&o| 23] = ﬂ—i Ko, wQUF 7} A4 110 9HA t]rﬁ e
HEHo= NS $7F FHY 2HERE 44

=3 A=) A curdled mllk“ S S EE S E WHo| FHA WU I LI}
g BoiE 24 dhgo] o) A 72 ARSIt E A 1251 curdled milke HEH
2 B Flo] glgeitt. 1 o] o] £do] A/ FAlol= Wi (fermentation) 2= 8017} of
A gutslElo} QIR ot7] wiEoltt

tlo it %o
r>~ OHTI [0

N

— ;

QR izl
| gt
Elie MetcEnikoff
< < < of the Institate
= e @ Pastear. Paris
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CURDLED MILK

Price: 4/

Cormes Unevarsity Lbrary
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77, Rue Denfert-Rochereau, Paris

Prof, METCHNIKOFF

Fig. 1. Elie Metchnikoff at the Pasteur Institute, Paris (left), and the title page of his original
publication “Observations on Curdled Milk”, issued in Paris in the early 20th century (right).
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B RO QA B A% $7 &%50] o)) 3RE q14se] gom s o)
0w AAHe|x Het o HHEASS HelnA, tAYLIIL 2047] 2o BES LaH
1 A BHS A 3k BEolA eat Aolek

% 32 ol Appendixo] AABIAT o] 40 BAT A
28 1580 BB 29tk 8of Aol Wadt 49 FES YHo| A8H BAL w2
AR Zolw, oldiA| 715 Se no] ojnle} sied vk it HEsH Hgsp] 9
sfo] AR} BebE oz 27K Roldt

==

1. HXUZ ol FHif Hof o|2ut it UF JHH

HAUF = QI7HY] w3t} h/g Agke] Ay ARl A nE et AAlst] AHsiylon,
5| HaflAd da(putrefactive fermentation)? YA+ 2 (butyric fermentation) I-gollA A4
= ol AR S30f FE519I. ofrke Y oKammonia), AYAoHl(biogenic amines;
- putrescine ¥ cadaverine), Fl&s ¥ 1EF(phenols and indoles)?} 22 &/ thAbikEo]9)
Aog ) wA YT T= Aol Tl Bof7t SAloHA 2sgd - o2t Rl E4o]
Axjo] A R opzt %520] ZkAQl A7 7|50l FAR] ¥F= v &4 Qlvkal HSkth
olof W} = AW Fuff I JAISHL nE tALE Bt fEfet o R M7= A=
o4 71024 24 aE ARSI &, fAktol o5l A= 24te] A S A4St
o 2H Hujyg e FAZ AAst, AaH o R [ tARES] B HAaAE & Qv
NdS AAIstAHFig. 2).

HZ U 2= o]t 2Rgo] Thedt 3ok 4] Galrf ofz, Aot Sl mliEe] gt A&
e 24 P US AE0I00H ol Z4t A E Foioks AR, AN HFske] A
oA Zito] A&AH 02 AYE LR Shi= o] B AiAolei: 480 E o|ojflth of2gt W
o5d m2ulo| 28 A(probiotics)2] A HYQl “FESE FoE HHE AS s WAl R
BNE AlEshe Aot e nE olRNe g EEHoE dX3H4 5]

Mmoo 2 4

2. 28] 8359 A=t™ 3

HAUT L= 8F 7RHAE §5] E72o A oA AEHoE Hi=d 37EE e
Ua-fo] FESIITHO]. Ti= o] HaERolA EeE 58 4ol i et 24t 84 582
AYIL A5 gRIstylor, FAloll= olE “B7Fe|okHBulgarian bacillus) ©l2t Bttt o]
5= Q5 Lactobacillus delbrueckii subsp. bulgaricus® S7-2EE X35E 9 ¥Ha GAIE
A|zof|A A 2B FE SEEI QT 2L

HAYI L= o] #5271 Hwd @717 Yol /-5 3L - YEA = 58S AUH, Tafo
FHE A A FHolMe 94 F29 B2d7) A% 7R3 BERlvka B st =3t 1
= Haf A3 T A R AR 7EEY Z3F diAREE(sulpho-conjugated
metabolites)?} 1HZHindican)?] 85 Hido] Zashs Adle oIt HAYZL7L A
Hofjo] A E2 ARSE FohG AREER #Hd F4H(phenyl sulfate), p-F&&E FAHA(p-cresyl
sulfate)?t 22 8573 thAbiREo] 7ol =3 E3F T17f AFS JIvF e 5d AU nidE
e 854 (gut-derived uremic toxin)2 EFEE =4 A (indoxyl sulfate)d] 52 ¥
ZHOZ osfd 4= Utk ol= FU "BE tiARe] BlIPt 59 A2 A #ol WFE 5 U3
AApsls 27] 4 AR, HaF AFE 53 A vdE 2Eo] 55 A AdEo] IS Tl
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Metchnikoff (1907—1910)

e Intestinal putrefaction
e Butyric fermentation

¢

Fermented milk intake

e Lactic acid bacteria (LAB)

e Bulgarian bacillus
(Lactobacillus delbrueckii subsp.

bulgaricus)

Biological acidification

» Continuous lactic acid production
e Suppression of putrefactive bacteria

L ]

Modern interpretation

e Gut microbiota modulation

e Reduction of gut-derived uremic
toxins (p-cresyl sulfate, indoxyl sulfate,
phenyl sulfate)

¢ Probiotics concept

A N Oy Living microbes =
0T = 1 sustained biological regulation

P-cresyl sulfate  Indoxyl sulfate
=

Fig. 2. Conceptual framework of Metchnikoff's fermented milk theory and its continuity with
modern gut microbiota. This figure was created using an Al-assisted image generation tool and
was subsequently refined by the authors for scientific accuracy.

HAUF R A= HRR0 B52 ATACE SHH AeH Q49 20 HEEA] g,
U] AE-4]0]-4:5 A} S A8 microbe-diet-host interaction)?]2R= HsH4 & Qloj|A] SfdslE =
x| A F St
HIE GAo= 1R 54 7Isoly EAMIEEE A 71Ho] AlREo|gl o, 119 7Hda
22 ol AlE A npiE A, ZERP|eYA A 7154 Has A dEd EdE 34
ot H 583 I3 st

3. HIX|LZZO| A QP QFHAO| it M7% QI
AU T a5 7|5/ ﬁ% 5k 7R Esks A0, SRt AARES] $H8E Qg
(sanitary safety)S W$- 5835t Q& 6} At J= Ao g2 Yidraw milkE AxH
Uaf7t o 943 71240 B 4 A2 FsA L, A7 ARl AR ol BEEA]
RIS TolA9] AAg BE7E Bashal xSl o=t O]-n-i Ao} ME HaRel I=
_EHV\Kprostokwacha, prostokvacha, #AJoto]Z kvashats TaE-FE Qu))Q} Zo] Add}A]
% YRE oldst] AREE Hadg AR 4714 A5 ﬂ%i/ﬂ AHs1A] Yrhal Hokth
= %-n-oﬂ ket nlEe] EA6tH, MY vdEe] 1HEFow 23k 4 Stk M
A3t E3] 2] ANl BHH Mycobacterium bovishe $-7olA EEA] A @A
F & o, ook A3 AolE I 4= Sl tRt nlEo] 24 7hsAdol Akl Bk
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HAYZ L] Ha o] Bt w2 "dafe] AFE 3 ikt Ee I diAkEe] AW o
= gike sk, of2fet HMaprt %5=0] ANkl A7) 7eo IFS vE & Ad = el
7|23 ol A vE HiAPE S5 A6 viAle 9= S5k I AW vidE Al
4 MaS Aoz oEst Aos B7red & Aok

E5] WA Y I} d2et M2 sk A ety 2de ] et bl )t e gt
2 A4 Folste WAE, Tafet go] dot Sle ikt st oM &= it
o] APHEE she WAo] AU FuiE Hoh avpdoz AT 4 lvtal FSIY.

ER HAYIZE Haf Al YOI AR vPEEe] 240 /el i 42 e B
et T TRt mEo] Skt AEA HaF(seed)Hh, P/do] ElE £ FAkt
B Hpure culture}E AFESk= Z0] HIFZSIAL JEsIH. of2fet Q42 e5d Yaft | 22
Hlo] QEJA AFfollA F-85H| thFojX| = ABHE o5+ EESKstarter culture standardization),
F E0(strain specificity), T/E Y F7IeF 220w AdHH]1,2)

A RIS SER] HF7E G vIE it Bl 3L TIA S ke el F=sle)

Kolg B A1) B4 22l AR AAROE AN 27 A7 WETHFig. 3)

glo] Al o7l 91l A U1l B e 2 2 Slgiek ek AHE vlet 2o, A zn
Rol B AT A HY ATAS] BT AFH A3 Aol olFolFee
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| chgth
Al FANRS 223 dE0] SAE RN, WAL ol ZAYE Sl AU nldE, T
B, 291 &3 Y 7|15E 940k olE8 E2 AXT S AT

19 s HERE Ot 9F ARl ofd, A nldE S REoks 7164 Alo] 84
QIAJ5HA et 8% HeHHS AlFstelct. §9] Aot A= fANFY AEA Q1 AL S50l A Fuf
£ Y 4 Slvke 19 L, o|F mRHo|QEA FF] JAT} ZE- 71A thgk o|EH
EQE RsitH5,7]. olgfdt H2 esdok Y u¥E 7|vk Ao] A H=Hdietary
intervention strategies)®] 4 YZ|E FAF L Ut

ERF HIAY T} 3RS 40 v A0 AR} rlAE 240 ot S Ed Has AR
5700419 AetE o D 9 A5 Bold Jidat AgF o R AFE EVot aR &
FAREel tiet 19] TE2 R A nldE 58 L e A ol IR 4 S
Hold= 27] AR 371 4= dtH1,6l.

HAY I L= SRRt AR B85S HetH R QASHHALE, ol Lol HAY 41 A9
274 aRlo = WA= Yt = aRo] B3 A Rl A9t AE]A o] o]
2h= 1Y WollA] siddstio, ol2fdh 4153t B A 7154 A% 2 Z2Ho| QEA ¢
AE oHds] 83 sHEd 7]Eo s 83l

FeoH, MIAYI L] Haf T 1 B2 HaR, AN, Y g el 7] o]
A 25 oldfok= o ARl A} & 4= Qlrt. & =RoA AAIgE HE Asfa o £

“Bulgarian bacillus’
(Lactobacillus delbrueckii
subsp. bulgaricus)

Gut Microbiota
Modulation

Yogurt (fermented milk)
(Lactobacillus delbrueckii

subsp. bulgaricus)

Dietary Modulation of Gut Microbiota

- Harmful Putrefactive Microbes .

|

AR R ‘
REX
® © e ;

Indoxyl sulfate

- Toxic Metabolites

l®) o]
ooy
o) <

p Cresyl sulfate

Fig. 3. Conceptual illustration of Metchnikoff's fermented milk theory and its relevance to modern
gut microbiota. This figure was created using an Al-assisted image generation tool and was
subsequently refined by the authors for scientific accuracy.
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Appendix

1. M2

= EAo] et s3lofA] GA7E a3 curdled milk)oll el 7HeFs] AFdt o, & A9t
Hste] F7HQl AHE 84ske wolF v AE . 2y E Eefol dish Al EH
She 22 @dF oz ofie v, @A HE BRI A 7hed) Hah A UE & @ 3
o=2H oo Zastalt gttt & A2 S AXEE Héel FAES e BT TEse 55
A g 1S 71diRt okgE ol & FAC] Weto] WAt @Al mefeial Qe AHEE
EIst] AXShs ) 1 F2o] itk

Qe 24 A] Ak thol S A AR Aol e, o] Bpolis of4] nlage] Etst
A Rt JEt A4ole) A BES PASH: B 95T A Al 2812 olold glo]
a2 ZAjo] Wl AP % FAL AFHOE, TBBS 2ol FAHA Bek. 24 F 4
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PREFACE

The brief remarks which | made on curdled milk OBSERQATIONS
at the Congress on Old Age have brought me nu- | on Curd]ed ml”{

merous requests for further information on the su-

e i S : : : _ g
hICLt'. Since it is materially impossible for me to

reply in detail to each applicant | take advantage of Man comes into the world, his intestine Jaden with frcal
this opportunity to give publicity to the chapter fatel 66 £ Frpe f1one e fsms. | i

make their appearance, tal

dealing with the curdled milk question in a work s mssonbiine of weliich th
upon which | am at present engaged, in the hope born consists, is made wp of bile and epithelial detritus
that the information thus conveyed will satisfy the and aflords an excellent cultare medium for their growth.
Y - - : Fithin a fe: s v c isms enter the in-
curiosity of my readers. In any case I shall have im- ::tl:::n';“:;wwill‘;ﬁg;ﬂ :;Il _Ll:‘h iy Biunecapler e b
parted such information as I posses on the subject. In the ¢
any ki wil intain
several va . Under the influence of the

ction and ultimately

maternal milk these undergo a notal
consist mainly af one species, viz: that discovered by Dr Tissier,
known as the Bacillus Bifidus.
It is evident then that the food exerts an influence on intes
tinal organisms. They are vastly more numerous in the infant
e a3e brought up on cows' milk than in the breasi-fed. At a later
stage of existence the flora still varies with the nature of the
food as has been shown by MacFayden, Nencki and Madame
Sieber in the ease of women with fa fistule,
This dependence of intestinal mi jal growth on the food

is due to the fact that certain bacilli secrete substances which

45

Fig. A1. Preface (left) and first page of Elie Metchnikoffs observations on curdled milk (right).

AlZE oldjoll 3712t 3|, T12]1 ot - Bl nlAdEe] FUE fdEth AT A S<
ofz] ojwgt ok A o]FolA]7] o]H Yol Efotal, BiHoAl= ofu] o2] FF2 uEo]
g o] H{9] RS WA =9 ol=gt nBESS AAI0] Hhoh, IFHoEE 2
A Fo7 FAEEL|, ol E|X9(Tissier) B} WASH Bacillus bifidusBifidobacterium
species)©|t}.

i SAlo] A nlE Ao RS nFIvks H2 gulsitt. SR Hof A7t Rot9] A
§, Bf s T2 fobl| His) Al ndES] 7 AAs] B o% AR A= A mlAd
£ T2 Ad3loke 2419 -] ot Haleh, ol EHRSE#EHAL, fecal fistula)e 7
odEE dOE 3 Wro]=(Macfadyen), W7|(Nencki), 12|11 AH(Sieber) §219] A+E &
SA= QJSH vt A

olg} Zo] | uE F4]o] Aol YEsh= olf=, B4 AldEe] tE nEA A= F4%
3 3PS 2Aoks EES HHlop] wiEolth wbA] QI7tolA| FofoHAE T3t BHlES A4
She HAEE A = Stk [t n8EES AUlolA HiAIE 4= 9l Aotk

olgfgt A& /YL ar E&5o 90l Y E(wine-ferment) 53 22 W g E(ferments)S
Fololz W0 R o]b FEo] AF-S AT Al v St} olE B4 48K WollA A3
) A8-Z UEARE 850 e A2 8o WaE(soluable ferments) 2 HEE0| & Z150]
TSR] ERlhs Moo EAAQ HAE Adct. 1 2¥, A& anE sEs)y] o)

SE7F 82 ok= A2 G} A& FujdA] 7)HolH, o] Aot Q= 225k Wa nlg
E(organized ferment)d] 283 S-8IOEMNTE 7R55it) BAk= thE AZME0lA ZAto] et
HEA|, & o) Edolgks AL oln] xSt v Qltt. dlE £0] -9+ AlEld], ol 5
& fgo] 24 IaE AX Zako R AH3E]y] wjEolH, o2 QI $-f+= A7t Fufo] A3
& A =t
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go] WA QAL g ol 9A] FEAeE ko g HgED| wigelH, o|z Qs e
AEL 8 s2X AR FulziE Hosks b ARgEd Zite] AAz g 2492,
% 2}0}3 SA Esfieh Furh AlRETE AMEE B3 21T 4 Sl

A= Fad g AYe] Ao 284 v ou, A AEt HaEsy Ut HIE

xw_% Zi20] A% A3 olgrhs ). oleitt APl WAk R IR A
sto, W Ago] WAs ROl S0 Filo] PYHES S WHOR AT HiUFEL

JARISHA HH. o] FAZ s ASEE AAE HoVd 2EHY(Lactobacilline)ol=} 83k

H71E A1 S TS o] Al TR U AT FE 29U 4 glouk, ol Ay

o e nPE 2N 2 GFS vA7] ofgith B 2o] AFT WAE girk. S oJ
712 VRS BEoF e, olSo] H71et F5 AAAC] T ST BTG UL W

2AHok Sick, 4 h820] e} §3 W, B3] b Ma ojeie vy

2, el 97] B4 ol oleie 3o] BsA g % oS ¢ SES
sJEsto] shio] Tt AYE] WA o HRE, QIR ofn] Kilg HAT SHe R

PaHL QAT Yol 24 B3] merks ﬂﬂow 47 Baelo] 71540

ohje} Aol e At Heh SeSe Bufet WU JlE 4B Al 55 S4o]

==

s}

i
41 Lo
29
)

AR AR olu] 2SItk ohmelt ke @ Qeldl EokFoaks TheT 2 st s
. I 7lolo] Agteld % Yl A slele] A sl B4 B9 Jse
8712 gel] 9191 MR SEISOlT, I AR 1718 HAsHe A 359 AU 298 4
ek el ol ‘ﬂ%o}‘ﬁt‘r 2t 3% A B 10 B BA gk 1712 4] JsiAls
e A SR, ofF ERE o 735t AR 93, 4l b, 40 906 B 98
F At

T E‘r% A2, 18854 ZRZolloflAl= Hufjgt Ta7|2 AR AAA7F I dEe
H} Qltk HA1S wWil ool Po AT Qe 71 dd AXAE AFSH oF 4070] I
on, 75 3 g2 ARgelal YHAlE fAF E82Hpseudo-cholera)?] §/3 @2} o] Sofof
et

E2 BE R 4Fo] P4 ol=fdt e Zefiohs A2 oftt. EjAolle} nfEEE](Martelly)=
Aot Hofigt 1718 A oF HHstglont oftd |al ko] YERER] oloktkal Barstoit.
SEOA Fuigt 1718 Foist AdoAE Zik= thakobA] Uegith 9% 522 F3s o) ¢l
o] o1& AMFet vk, ojd FEL TE A4S Holw F&o] Fe vhe-S yehfo] AdS A43
&GS FEATh

A E3 A8 o2 FEA AT vEPIRE Rud B vl Has A 5 9loH,

o] QIaf AlF O 29 Qkddo] Ak 4= Qlrt. A AA(EY, BE S HFt F 50
HRRISE AR GA] O BarEo] Qltk. 71E Alego g AldEo] AH Aie fujE Eo] As)
s, olE S0 ¥] 0& Y3t gk do| MZol YeR} AR} BT ARE AE2 o, B
TP WA U AEEE MRS A (ensilage) 7t Flof 7150] o F AFSHA] ghethe Aol ERE
AR o] At A Hetal Bolgh oS Walsks A9, 715 T Holrt §le wofgt

olZ AHFatH, wiEES HA ol A7t Fol Al AF T4t Yepdt

SEA L AEA AES 01 FuiE A gt WS BAShs 0, ARE 2
o] 714Kacid)?] 7HIE QUAsISIE Alxe 117], A, Ah 5 thet 41E2 U (pickling)st
£ dl AREEo] gtom, B ulEd 95| Y= ofHEAle] Fxolr| diEe] AE9o] EofE
AIH o ARt BE 4 /-% A l|A] f71Ato] AAAE 4= QITHH, Ao ARS 7%
"t glrh o]gdt f7IAR TS AH[sR= oA *“*éEI_E e Tt AR 47 A4St

=2 B
o
ﬂ;ﬂr&“
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Elo] AAAHA Ruj2HE HoHT o2 Qls 97t a9} o] Fo] FHIL AlE2 AHAZ o
& AMSlEm, A HE 58S 255 ok

= AlfE]o] A2 M=, o|gA AGH A 2= AY FUI3k)] 77k BEGE Adt
2 i GA| AAHQ] AMISE AA 2 ol glo] AR & Stk Pl o] L 83
A0 Tt E(saurcraut)7F =1, HIES} Qo= nEE A%k gjAlofel 22 UF I7oA=
o[gfgt 4Md WRE AX Jart =1l AL 8 FES AARITE 71 Z37] 59 AKgE A4t
HAZ 57| o AZolA, HAlPRIES 24t B E AX o], 4k At 2 7|8 2
AEE tFo g HFRith AFE= 77 GA AlfiE|o] ZAto] FHL ket AlEE AJ4tst
H, S22+ A (kwass; kvass)7t 7P 5835 JAE A3}, FHtAE SUENZH: plack
bread 22 AZEW, 2t Wl AdFE Wart FAO] dojus] AA Hart SAsltt.

L5 AlSY $41% 3898 rye bread) JA] TR 7153t AL E, o] A9ox 24t Rt 34
A gt SO ofuje) thERe] Wkl Wy IPgolA] go] YRt Zito s HgkEct Ak
SR ARRHEERL sour milk)e= 4RO 17|17} Fufiok= A7 T vk 4= 9loH, G I7lolA=
7R FRIGE Ad A A3 718 EES|E jith

A H e 5= AR ARME 583 AShS Tt AMFEA] AlET RufEA] o= A

87} EAR Z-g517] wfizolt). ERF ol#et UE FEle T AolA, ¥4 S
IgolA HHl(wor) g A= 22 HRE WAsH] H8f A+ L85k

ole} 2 7EA yavto 2% 2k gyt YA IR et Bl ofichs o dvit 583t 9%
SIEAIE B9 & 4 Sloh R Halt Buile BE §7] £49 B SjEg Bt opzf 1
AAR QIA] ket Aol I 4 Qo TZThH IekaQl B HA|ok= d o|4d &34
Q1 2R g, A4Sk Yol EA8slk= B 29l Ao E85kA] £ olf7t A=Y

Fod gael A e rt g EX] Qs JAlE Tk AM2 eHidEE g9 stk =
JE FAotH ALl ZA] HAR7] AlRFels W, $-f= 58 2Hof|A % FafjsiA] ¢l Ajof
4 o}, ofzigt ¥k3-9] AJo|7} 17]ofli= Fo] A9 gl W, $Rollis F3°] 55tk ARl
A ArgEn} o] ZEAQ] AME Ak 02 Aot 279 AlesE & BTE AFA FoIA
ot F AHAl(qua sugar)e= g IAlok= sEo] §loH, 4Ew fdlactose) TR AR
2w £ 270 o 4= deol BEs] YSEQIH. AAE go] f7ES FulERE S
Sk olf=, gol 24 IR S v &ololA AX7] wizolth o] WaE oF 504 A HAEE
(Pasteur)7} 2302 1gt nlEo] Qgf dojdtt. o] WAL UF IPFojA nlEC] F8ol=
oIgof] ozt 929 Q1419] Eio] EjgloH, Uo7t ndEstoleks gZe] 55w Bt H
t}. o] GARAQl o] A= dfgh o4 - AHA F8/d00 ol Zo] T ZxT 3= gl
Zo|ck

Zit Hao| R Zgo| nlgEo] s A== Ao 711G = H2 ofn| R} A A
017t EAJof] Bt A(Etudes sur la Nature Humaine)” #1034 $85] :=2J5l90H & o
714 THA] gAI8] e F = Qith ZAto] Aol E6lal ol F F3ls Rt sH Rr1E
A EoljE]7] AR AMRRe 2 SRSk T2y oA Y & TS e A
ik dart AAE AW R QAT 5= le7t ok Aol o] H4S ol Tl of2] Ajlo]
FPE o, IF YF= o] Agoks dl I3 4= gl 52492 Adrh 729 5fE|(Herter)
A= ofe] SR nEE 7Y Aol A FYshks AT St A Fufoll njx=
P H7kolr] Aol T A Wi A X ofE|E(sulpho-conjugate ethers)?] HIE-S S75}
P, ol B B9 AHE &EE £ Qe Edol.

1 A3t WK Bacillus col)® T2ENSAH Proteus)S ] E3)E 2215 vbd
T2 FYoI%Z 9ol Fuff o] A5 hsk= Aol ERIESIT E5] Aikdol
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< AHE Aeld= 23 W ddZHindican)Z SHAF 29} oHI29] FE7t FEoHA| A4S

upd Fdt)(Michel Cohendy) BHAH] 7HRIAQ1 HE-2 o|Htt B& AE2o] Qlrt. 19 2
67hell A =] Qdch. WA 119] FEARI] FEF(Tendron) HAKE A B AEA A1,
Az, 1715 IR GREARI AARE SHL QlE Al7]of =Y 150 2 ul R 4t 23t ofH[ =9
%S S olF I= &F 959 Ao g Heklglar, 11 Adt 4t 23 ofg|29] v dsto]
2 37kt S5 AF7H Y FuiE SX8ths URbERl AshE AERIAA F0t Ik A
ofjA] ZAY BAf= 3 Bt 57 HFHE STk, AdE 24 g niE o saE 95
S oF 1#E(quart; 9 0.95 liten® Alo] Q¥j9] URE HIotict. 1 A3t A Fufof digh
B HHE YERon, SHAF 239t oE|29] HiAd HlE2 HA 207 R4S

= AAE Bl Aakte] 2471 gRlEgleH, ol HE2 WaR AFE SHT olFox
717t AA Al SAsHE Aol TWEEUT Alo]7} v theFotlZole Eolal A f A
33} ofH|Z(sulpho-conjugate ethers)?] A wj- W2 +=2& FA6I91L, F7ldo] A
Floflof HA] F7Fsl7] AlFstSi

Zlikatol {3t A} vlEo], 2k AAE Fofoldte mol aviel vl teed] AR E3F e
gk 997} 9ty 22EAS(Grundzach), 478]2(Schmitz), @ AA(Singer)2] d7-S0] E35HH o]
23k ARS2EE, o] A FulE 2ARITH= AMS 28 4= 912, of= AoE Hjdy]
= A 29 oH| 2] AAE G5l AT ol2fdt AME R4t Foj7t oot HAL A A,
Loz} opAlo} FH|Etel 22 theftt A AglolA gt A& BIE Hol= olfE AWl £t
o] &M I A= =Yt AL sl¥(Hayem) W=0] F=2o|tf. Ak 45| AoHASE,
9, HgE ol 58 £ ofe}, SN E AYEY, 5 2] AYY A== AEH
o} Y& Fo Ao 3k 5-12 gram(F 1.5-3 drachms)S Fojsl=t|, o]= Z4to] QlAjof &

U= E24UE HojEot 242 AlollA A A4, o] &ER] g2 o Ao R il
t}. & E°1, 515 24417t 52t 80 gram(SF 3 220l 77k 24AkS A3 T 049
%, W7](Nencki)2t AH(Sieber)i= AolA 2] 542 A YA Folgitt. §HH, E
£ B AN 5% 1 drachm(Zef 78/~ o8] - 24 T drachmadlA 22 1
drachm:& % 3.9 gram32™, 19417] o|& oJg} AxofA mfe- SotA A 24k e
AoE rEFATHStadelmann)o] A®oA At k9] HARS HESHALY.

ool AbZ AU Fuls AAletarat & wf, AHujollA AAEAL APgE Fof HidEE Ak
A Fofol= ARG 4o} Sl= PSS Aol EUsk= Aol ¥ axpAdE HojEth olER
REES FUHolA b e T S45tH 2 5 0] dot A& S0 8% 32
3 go] FFEH, oleZ 24k WEolo] A Y8E Aol FA7|LL, olE Bof Fuf E HE
HIAAE da IE ARt

Q= B offf 24 HEE AX Hfet AEE G o HFHFo 2 witigt 9] AN
231 Y= {IAIA et EaR, Algol(kephirk kefin), AFO1TZRE, Ago] M3l Q0] 5
o] 71 oot} o]2fgk M0 & QIF= QJAIsHA] Eoke Ale] A K7t Zefisk: folet Y=
ealsf gt

HaR9 AR-2 AT o] A AgE. ofEeRk2 Al B9 Yyt ttes A
B O5& Ho& Zosie] "Uaf Ei= -7 AAlo] ks £t SolA| 1S tisiitt
(A7) 1874 87). E3H BAl= A7) #3274 14804 o5t WiAdo]A] 31est 24|07 “49]
HEQ} Aa0] Iaf, ofddy ¢ 7184 17|12k vk £3589 239 7HE £2 1], 181
St F49] WS GAstAL Qi

o|FEo A= SR ARFRE THE 4F9 TERTE AF GAL o2 S AH|Eo] ko,
o= “dl 2o]E(leben raib)'2H= O15CE LA Slrt. o]t fARE A1EQI o5 E(yaourth;

ok

-

I
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8TEE, yogur)'= W FUE AlolojlA] wle- de] AHET Qlck LAY 9] Egh
g g FefE AFokAT, of= o|JE AFI= thh Aozt Qltk.

Aol A HER7L R AvlEl=d], F 7HA] FE7E EAgY. sk AdFeR &
- SAH 979l “Lg A ' IJuKprostokwacha; prostovasha)’ o™, thE sh= 05 £l
5 dEFE FEoto] v “BHul=(varenetz) 0|t

HolzajzloAls ofg] B9 FE5E0] £2 HaRE A F4HoE A Qo SHAY
(Mpeseni) $59] 49 A9 13 A= S8 977t =11 24 sfgat, 17]= 598 Pt
wollet AFHFH}. E3F Uoh-g7i7t 2ol AFEoh= ool A(Assoues) FE-& HIESI] EF
(Zulus)E3} %3 (Ouankons)E-2 A4S 2|20 ATt $55 412 He FHY 78 A0S
t}. ofzzeg}7} Ajsiet BARHA(Mossamedes)?] #JiHLima) BHALRRE] 52 Hlo] Tt2H, =t
g o] 2|9 YFUEL 79| AF o R SJ&ato] &It gl o5 THE AlA|
of det grEE Hoh foH fA6k, SAEHAY SHE e 480 ARSIt ofHst
AP 24 | Ao leAlol@fNogueira) = GZEHE ofdotd Folw 22 AMIS T3t vl Qlck
Hafe A Guitt 1535 vBE 239 Aolo] whe MR tE 543 Holed], o A=7t
Aol wpet deprls At fAfslh i) Wafofs fANE Qoll ITES AT 5
g o] xgtElo] gtk g WaE E5] Aol FulA(koumiss)ollA FEHAIH,
Z¥7F 9ot Hol A5 WAARZ] Aoltk. Fu|As FEAofet ofAloollA] T ARGl FAFH=
712(Kirghizes), EFE}Z2(Tartars), ZFI(Kalmouka)2} 22 F-5 T Afo|ojlA] de] AH|g]
Fo|c}. ¥HH AlFol= QA|E(Ossetines) 5 EFHE F7HAA Ao} RIZ0] 4] &&0]| o

N, O 0 X
e e By

o

ol e
v

IHAdle Alol7t da IgoA Alol4le] FEA o= FaiH7] mEol] P Aobt golgt
AE, & FEEoR Aok SRR oA I8y ol Asle o ol RAE7] ofdH. st
< Aol9] fofRt avke Zte] S| wigols Zito] fiite A ¢ om SAlo] At
28-S T Holrk ZAte] A2 2] oj2)7} glo] AReld, ol Ho] A4 "Iz 24
of T3t Aol At =H7I(Rovighi)o] Ade E3iM= AT = Almlo] A37F &9

i
o, 11 282 Aljole]] FRoH EAlcke fratatell Z1Rletal Hotof gl

4 B9 788 = ke AMols, A Fuie] wdE gFe A fis A7IRE AFsfor
She AlFoze WHEY] offt). Avole 2t daet 43 Tae| AkesA, Hd 1% ol=2=
5 AeH, olF Ezt vid AFfehks A2 BIEEEHA et Al olE Aske

& A aoRfe] A3t} FAD ¢ UL, A HAEE FEFLL ofAloF EH|=)
e Y] S4e dARke X Hedoh Avol] E ohE B2 1 e 749
A, o592 Ago] obdl 33| FHEA| etk Holtt. &5 v nES ol8ste]
Azt Alms ARkl Aethe AFAoH A7 AFE AAR E A o
sine qua non)°Itt. ZFEHR] SN seeds)& AH&3 AMolE Alzshd wATA &
=l mAEe] U fiol Al ol2dt ol R B4l = S4Ee] flofl vl

o= o A= A IS A AwlolE TS| gttt I= Aot Hlofl M
s SR ALEC YAk EE, 24t Ea 5 49 o3 Tavt 9 Wig=olA dofud, o
&9} oS = oetAE htell elntekal A5l

Aol felgo] E3Z Fav) ohet 2t o] 7RI, dEEo] 53] AR EASH
4 A3 gle A= ol WAlske 2ol 2ot

ARt old RiSe] A os WFE o= AFH frke AM AP L 7RIS SRR, e
Aclke 2 7IRE Wyt AT E ARG ThA] S i A @RSl 9] Wabh Il

K
s
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a9 SAL A5 HolZ| o= AL wie- B3kl S=olA M3t 2luf BhAf T W =t
A9 YFRIE Aelof|A] vl Atz A7 T Tl BArsiglnt ol Hi- mELL of913)
0% Etotal E2ke FeE ol FAY olsk +¥T 4= Ut

Aol §8t Fold E7Fot 3 18|12 X (Grigoroff)= E7IEjolollA WAR OFREE
(yahourth; 2742 E)"7} FA191 A GojlA] wAQlo] Rids] Wrk= Mo &3t} 78(Chemin)o]
SR S =] AEH WARIKE 7R A A9 HH o fAIR o) ALsigitt RE
7F2(Haute-Garonne) Aol A5t 18384 158412 AFGSH ] ZE]l{(Marie Priou)= A
o] mAg7IA] Al 7152 AR, T 10W B¢t 2|29} A4S HH sttt ESE
17519 111412 APgst Hl2%(Verdun)2] 52} JHFol= AE(Ambroise Jantet)= “Ha s
A k2 et Wy Eoluh {AdTt upAley 1 At k=2 #|(Pas-de-Calais)?] ZFH|2
“J(Chateau of Colemberg)ollA 11042 AFg3st Y& ut23(Nicole Marc) A A7t #al 7]
Fo| ot Wt 97 fngko 2 st T Ao Wrlo] o] 2ok “A&HQl HH
2o 4% L5 HIIH =AU 1L 715E 0 3

221= 190449 109 8Y A Tifliszky Listok(Z/R/0F A= A& ElZa) Ao B Y7k
Do A" ohgo] BuE I7AA 2 H9] AAYo Rl AR[H|(Simine) X ZHE s St AH)
(Sba) "F{Gori district)oll= LAIES(Ossetine) o4 €A oFHKThense Abalva)7t A5stal
A=, 9] dAHS oF 180ME FHEU. o] of4dS oHs] vlwA AR o TRk}
HI-AS 28 4= itk tha §{2)7F o] ASUAIRE ASdol= QP Holslr:. diMl= B ¥F
= FEE A GFHokA] Yoker, o] ool dojut BEela} WE A (buttermilk)E FE AA
2 ARt} A HEUgs SAlgto] EHs} oiFo|ct,

=Rl AY 2/=(Jenny Read) FRI& AFA19] Fxo] “84A|9] Yool A7t =5 |AotL
U=dl, ol A 40zt HRRE HF 6 = giolgta TAIA Al g

ol oA ¢EH EaF E VI8 fAES BT $72 T2 714R slof 24k Aok
TS| 2Hgo] oJ5f| REEo1%l Zoltt. oA Y B sHA AHlEH HAAS A2 TRt daRvt
ZARIR= AMLR u|Ro] B uf), o] AAF o R HF s ol e 9 Hafat Ay RuiE
sl o] FRtg Zojgt 24 S Qitk.

71874 oM = BRE T 2ER7E B S5t 18y A7t Adislok ke AR tE
7350l fP8erA oAl Q] rej7F "ot o]ggt o] fE gAjote] LEAEJHIAES H|So}
of JH=E AxE 2E AR A glo] HiAl=]ofof gkt ARl tre] npEe] EAsk, 1%
oz MY ¥k 1FH o ZRE: 29 U] A RollA EEA] A THE
o, 2357 oIS e & Qe o2 nPEEE I EAE & it 1Y(Heim)oll THEH, =9
2 comma bacillusZ -7+ AEE ojFo= FAlo] 7hsshet. |ARE ZAolA AEIFATS
35¢ 9t AEol= Ao] WEE L, 6] AMJSkE $-foll 4597 BE SojloF APdsiith

TS BRolls A9 i 49 £ E3o] ZJHE|0] Qlof, 4F Za7} Yol o]k TRE {5
nPEEC] FYEo] AES o Ut AR Rl s R o2fek fof v8EY] S
AAIE = ot olE s APEAFIAE XAk © Uopt Afole &3] FgolR
(ferments, Y93 torulas, EEe: Candida = a2 Z-&5ro] ZI5) 4o g-&Eo] K2
oidium, 2OIU%. 4/F F7}EHS Qo7 Hey 7go] 57} EAoHH, ol Zdlektolyt
e FAAT 22 {6l vEY $42 ST 4 ok

weba] BHE e HaRE A7 3ok A2 s = off $79 f9f nES AUE
LIS S sk, o]2fdl o] fE 2= WIEA] AR 71E A=d S-R=E AxXS Hafyt
< ARgSliof gtk o] BAS SAsl: XA MO R 9/ UXs] Eafsle] He rES AlA
Sk WRES A7 4= 9lon, ol HallAl= 110C-120C7HA] 7FEsfjof sh, o] 4<% E3fgh 3]

x
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7} dAgsto] AE0 2 A19] HGHAE AHASHA Ht. BHH, 60T oY TAEE Aito .
w3 WK butyric bacill) EAVE 85| AFEAZ 4 gtk webA S8l FSHER1 W
Sto] S-R-E 4 21t Fofof gtk o|gA| Aol At thi-Re] YAt Zxk= APdEH,
AL dB IAbF T} 2 Bacillus subtilis) EAF HEo|tt,

v, of-2E, ¥l 5 oz} 72 Yafrt #Q RE AREEE, A717F A3 A
Ao ol 4 otk Ieu EAIE HWds] HES] BH AAR= I gtk= AMdo] Eejdtt

YU 771 SRS 24 IEE AX7] Heiide vl 2HlE Sv-2 FE0loF gt ol &3
Q3fiEl= AAE 557 ofzf, Aot gl RZ8HE Ha nEEE ] Ut AAEE mlok
(Maya)&2 2%l 4 HBAE Aok, ol A4 Qo= o] o e 2RIt &
E°] JAERisH2t F2|(Khoury)oll H2H, o|JES] o= 24 ohil T2 & 30| 24
spH, o] 7k Al T2 A, F 2 ZHolt}h Ak ZALE, A= 4TSS /et FHl
H| WA 1go] 7Hal Aoliz HA| Fefjol A, F AR wi- FAlekH, 24t daet IS
7F BER= AHollA Alxojol tish dEet We-2 o]HE HHlo|: FYstA H-EHTh

AdEke] v (Massol) 29] EF0 & Q2= E7fejol of2E RES FHT 4= 9l9loH,
O Aeerd BA4E 19 AARI dFjaEmo) o =t o] ®ES ES wAE
(Michelsohn) BAlo] oJaff ¢-2] AHAo|A BAEQloH, & A4A}t BF fANY} SRS I)
o 79 vjAEC] 2A3hS EARISIGILE oF2EY nE 4L AR Huld} FAHR, &
£ WA SUoHA= Pt o (Paris)olA U3 RAE HEA| AR E t=9] nlBE Fol
AEESoH, IFol= ofdl E7E o= 3t AgoA FeFidtal Edehte] S41& X6t
+ Ao% Yt B84 EE2Hpink torula)e} W FARE 5 EHE 0] AU

R SRH=E ARE UaF IA] {83 AR 2ol fofiet ofg] rldES ook dlE(leaven;
WRE. IR EE o] V5 B FRAE A0 E Hjopel e AHERITH= o
A HjEe] 2|7} Sl o]2gt ol R E, iRt vEE R EUcks tiAlL <5 wigE
FARFIES ARESHo] SR AEohe HAoE Uaf Az 383 /IAT vt ool Btk

E7For Hafold fHgt 58 +57 AEet 24 HaE fEiithe Aol () 72
(Huepel)oll &Jafl YFEUCER, o] =5 vifolo] YARE ARohe 22 A59] F2jdA A
glo]lt}, o] =, & &5] E7te]oH(Bulgarian bacillus)olgt Edl= Al 24 A4 50|
ggsto], o ojudt nBEY TF §lo|® 4= ARF Holl $/-E S 4= Sl&o] ERI= T
T2t o] & A AR Eofiote] A (tallow)2t fAFRE B3R FHIE WAIAZ|H, o] = Qls)
AYgEo] AlFoEA FAG IR = To] St of=tt A Hshr| S, AlgollAl Fofstal
Y Aol wje- 91zt &Y APFEOIAE ofmdt o e Y= ZoE IRIE
02 fAFs Adste], E71eote] 283} ek o] RS ZE] o|=31th olet &

S 59 9t L wadolt Je nlgES WAL, 08 fArETel A-gof o)

o rir

ol
o (TR

= O

O

1

=

717 AFE AAR sk ARolAe A HlEol AUAA 4] g2 Ao| HiEEslR g,
Haf= BARE AlZEolof it $RE5 B T YA v, vl oA AFEEA] ks
7Fs7dol e ZAY] Hotg JAT & U T IR F9 AN Sl dEEHERMR
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