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Probiotics and Prolongation of Life
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Division of Animal Science, Chommam National University, Gwangju 500-757, Korea

ABSTRACT

One hundred one years have passed since Metchnikoff made his first scientific contribution to probiotics study. Intestinal
lactic acid bacteria (LAB) for humans are closely associated with the host’s health because LAB is an important biodefense
factor in preventing colonization and subsequent proliferation of pathogenic bacteria in the intestine. A probiotic is recently
defined as “live microorganisms that when administered in adequate amount confer a health benefit on the host”. Some species
of LAB have been claimed as probiotics, such as Lactobacillus acidophilus, L. casei, L. fermentum, L. plantarum, L. reuteri,
and Lactococcus lactis. For understanding the general mechanism of probiotics, this paper would explore the early studies
relating to probiotics and intestinal microbiota, and briefly introduce the Prolongation of Life written by Elie Metchnikoff.
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ZHME B2 HEAEC] vAE, A8 % 27 ti3 o
Lo A3 AAE ofsfsiA HUL, ol& 7] RE of & w
A o] F&84A o] F1H Tk Louis Pasteur(1822~1985)2} Robert
Koch (1843~1910)& B4 71 AT v &s42 do)
ojgtoll A Z a3t ¥ES A s FES B A ES
Ao #HE FEE A7 Aol IEY dFadAM
=, uAEEe] Myad 98 sk
18953 Pasteur AHY
LA e AT}
Fofl Slojr] HY
AsRA A WA Ee] o

i

2041716 Bl A v E o] Eaeh Q1o AR A Uy
A Feino] Slvke B A7 Z2de MAES AT
BA 7] A7 vt A e AAE g dde 2
& A wEdlen, 53 5 B2 vi4dE TR fAt
< A R AES HF v e HFAA Hejy qi7ke
gEE 37T F e =FEZA dHH7] o2
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7+ Probiotics®l] W&+ IALE A3 B3, Elie Metchnikoff(1845
~1916)2] ARl Aol Aol gt thErAl A E B3t
o fatze) A% FA A3l e o) E F31A 3%

2 B

1. Probiotics2| & e|

Probiotics2+= £-011= 19653 Science =3 °ll “Probiotics:
growth promoting factors produced by microorganisms” 2}
AESZ Lillys} Stillwell®] =0] AMHAE, ©] =&
o} 4] antibiotics Btt) /AF o2 “ThE JhA| 9] AAE F3A|
71 @)@t 3 Ao] XY ZAolthLily$t Stillwell,
1965). 340 2= 19540 Vergio’} Anti-und Probiotika
o] A Eo 7 T =Fo] YR T Vergio, 1954) Pl Eo] T}
2 QB e FAAGE guE AR =12 Lillyet
Stillwelle] Hzo|t}. o1& mAE vl g Protozoad] A
F& FQANE BAo] EAgty F4s e, et
25} H A1) Probiotics©] = E A1 €] Probiotics 7H'd =
kA Zpel7h Atk

19749 Parkere “7F&ol ol hlul A &S ¥ =
8 FE A ER EF7S EE oA ProbioticsE 4 9] 3}
A WA ES 39 7A7}o|gte 71'd-& Probiotics®] ¥
a32 A7H3L Y chParker, 1974). 19893 Fuller+= Probiotics
o] A& AAPSFA=d “GHrRBE 75 & SAAREL
EZN 3 FEA /K ZAE FE Aot e wAE A
F 7”2 Probiotics®] 7HEE Bk HE&sHA Folstit
(Fuller, 1989). Fuller®] 3ol Ao} gl= nldES T3t
E 7gol T3 ROZ B2 Probiotics®] =EAA ALE]
X 9ok

o] ol I Probiotics®] ol o8] FASA oA ¥
2 Aoyt WHA o w(Vasiljevics} Shah, 2008), Fullere]
Mag wgo 2 2002 FAOWHO A3 ofolA =) 343gt
Probiotics J& HH, “F&EF & FAGE W =5
9] A7 TXE AL E Aot e vAE R gt AR F
2 238 e E A2 & AXE Sk 8
Zl FAO/WHO®] A7} @2 staEo A Dol AL 3l
THFAO/WHO, 2002).

2 74A] ProbioticsZE ©| 4+ EF/HZ= Lactobacillus 25
2 Enterococcus S & F2bd-S £315HY] Bifidobacterium
& Clostridium 4, Bacillus <3, JL81 2L Saccharomyses <3}
7o nAEES E 4 A} Bifidobacterium %2 739 G+C
mol%7} 50 o]Ate] 7] w Rl §-2kte] MFH U= Actinomyces
3 7FA)(branch)2 E.& Heo} o B}Fe A Zrh(Schileifer &t
Ludwig, 1995).

HARE ot e vFES AFLE o] &3 A

Foll A

7} o] AR EE n g Bo] fab@oln, Aot THEALR
Holol = fAk ol9)o] o2 nAERE Bol AHEH L ?\lZ]
ul A ZBolol| = §-Ato] Probiotics P &) tE-E2 A
)3k, wekA] Probiotics2HY SHH fAtA S YZE ‘-Qi
E23517]% gt} H 2 Probioticsol T3 B review =0l
HEE ey, 2ot A WEe 0§ FxIA bt
(Anukam} Reid, 2007; Vasiljevic>} Shah, 2008).

2. fMF o ZdjojuEe = AT
Sk A AU E A7 E vAE 2EFLY
A2z G o) Fojgom, 27) v|AESe] FY At
TS 3k °"}&£ FAE, AA, 7HE R IF T
kel BEsE, A TRF HEREE AT
9 Pasteurol] &JsiA A2 FAH U
Zpu] 2o FA A AFE 1886 Escherichol] &J3H
& ARFHRE, FA A3E For EHLZRE Gram
ok 7hgol $HE T S& A3 Th(Escherich, 1886).
e 2l -‘4'51—’?:—7?-"& °] tAEES &5 TEEA F
ook I o]l B & 977 AP A=, 1892
3 Doderleine <19 04” A7) Bul oA @AY F
Abgol] 3 2= “acid bacillus”E #7319 (Dbderlein, 1892),
18953 Boas®t Opplers 1% SANAMREH fAkd34 frAL
& BAL A u]YEE 225 tHKulp9} Rettger, 1924).
19N 7R T % F2 A E4) 2 2E g
T7 A E YT, A Probioticse] NELE 177 A
B o] AFE 20417]0) Eoleba EEstA JAHU
t}. 19003 TissierS] Bacillus bifidus(Bifidobacterium)ll T 3+
A9} 7+ soll BE 3 Morod Bacillus acidophilus(Lacto-
bacillus acidophilus) S, 19053 Grigoroff®] Bacillus bulgaricus
(Lactobacillus bulgaricus)?) T AT 5-©] -2+ Probiotics &
Fo] AlFtela} 8 4= K Tissier, 1900; Moro, 1900; Grigoroff, 1905).
1900140l HEH Tissierd] sl =Rolle AALE 3=
O}ZHE d& Bulo] nf$ HL £ EXste Y FH e
Eolat more] wrElgolE #FH T Ve glem, o
28k “7+2}7 3 el (bifurcated forms)” 2] PIAEE Bacillus bi-
fidusZ 35S CH(Tissier, 1900). A& =E v &2
ool A Tissier(1908)3= B oz 3¢ o] A o] UV@%
o] FAFZOH, BHE HE Fololx FE EAF=
W U]*@EOIE}J_ 3}2?\‘:} 2748 frotell& ol EA 0} ]
2o I HAE st SAA Fodd] A7 AHEF
< TE & U0z 2,“10%} itk AW R AR ES ol &)
A AAE Agdte AdE 2599 Probiotics 7HE el
HFE= Aoz 19208l Lactobacills acidophilusE ©1-&
3 AT AAZE FLo] FHAUTH
MoroE E#E i fotel oA 2d

—%rﬁi‘ﬂ

].

R
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acidophilus=. W IRLH, o] p|AEL drle] FMH

H fFaHis Ao FHHAT Byt B3 ot +

g, 9, el B, Al aes 2717 1502
a2 1

e =y XN
Zol WHY WFS 2T gom, MR

).

micron 4 ©]¢]
ZolA 2 A&l 319 tHMoro, 1900).

19018 Cahn B 4 froHE oyt ZAIE
= frote] Bl B acidophilus7t A ST R85}
R 2 H(Cahn, 1901), Weiss(1904)= -5 A FHE @o] 3 A
% Moro7t 7% B. acidophilus$t AV G219 227}
Z7Ve b B 73S t(Weiss, 1904). Bacillus acidophilus2)
BALZ 1920 PAE wHEel uigh FAA g ol Fd
Lactobacillus acidophilus2 ¥} A H o},

LERE oln] HEHORE AAL EE W] &3t gl
7O T Wol o] &5 Y7 whiel 8 o7 2o
AT WEFAAM FAF AF7F 1Pk 19051 Grigoroff

E7telol A QA AMSEE HEH 2EECAM 28R
nAEe FHsded, 1 F shE Bacillus bulgar-
icus(L. bulagaricus)= 8 ™4 3} tHGrigoroff, 1905).

1907 - zkolut A o] 81 Metchnikoff(Fig. 1)
19 AAQl ATl e O41‘(Prolongation of Life)ell 4] Ak
Aol A AP FAE AT Flol A A=
=425 AdAA7)7I “H—c"ﬂ THHCE FHE AGAY
Z728H31 2 m(Metchnikoff, 1907), ©]21 3+ Metchnikoff
A FARE, Ak meFE, 8y Y A
AZTEE AFHOE AAEHTE HolA =
R
A

:{o
m{m
12

o, l‘li‘

= A
177 91tk Metchnikoffs= ol 3F F A XA E1A
KA, Aol 2R S A4 PP Eo] Ak o

R e B

52 0 ox N rtr
0.

Fig. 1. Metchnikoff at Pasteur Institute(Tauber and Chernyak, 1991).

A 8t7] YalM e Al Fato] gol EAE F 3l
ok sttty FA439ith Metchnikoffe] 84l A
A AU A gl tigk AFE KBt k&3 Al71E
7F A9 BAT ¢ glok AAR AelA AT B
F-oll A Metchnikoff7} 38 8-S Q188137 912 ™, Metchni-
ff =3 LEFolAM HF fFAdS EEEiA LS4 A
78t 7] WEo] et Fge] 7HeE ALow FArdh
Ty A el Qloia] FAre) g E A=
Metchnikoff7} A &-& oftl 1887 Pochls LR HE 4
Hsapd A 23S 2ok 2189 2™, Rovighi(1892),
Embden (18%4), Brundsinki(1900) &©] A &<13+512. 1, Tissier2k
Martelly (1902)% F-aiu| &2 AA e fakdo] it
3t At g fo|gty 573813 THEmbden, 1894; Brundzinski,
1900; Rettgere} Cheplin, 1924; Kulp®} Rettger, 1924).
Orla-Jensen(1919)2 fratat el AH92 7HAE A4RW
24 HeAz F9 Ao EAAY FHF] KAt
TR s ikt ERAYES SAdste] X A e
o] starter 04:rL°ﬂ ‘g‘?ﬂ% st

o X rlo K1

E orr X oo du e

H]—E% X‘ﬂ

2]
"1”& ;ﬂagﬂ‘ii‘:d 740] 0}‘4‘31 £3 1 =2 ASF7FEN
A Heto) @2 S e AR 2 £ &
Abt AF7E A H ATk vt Rockfeller 47429

Kendall(1908)2 Metchnikoff”} 21 3t B. bulgaricuss 9%
o]9] %o FAPry A RejEHo] SEATL B
TR T, B A fake] A J1ES A

(Herter2} Kendall, 1909).

“FAE Aatsts AR A2 AR daded g3
o] 7b=slof &, AR S4u REEA T AHE o
077 o} &3 S7t gl WA Eololok &1, A=
Z8g ko] S Aol strpa FAASEATE oA &
Probiotics A®7]1&2 100 0] At AR = X—u%—rﬂ]l
AE Ao Hol FA] fak A77F Erpvt THA 78

A=A E 2 L& 22 9]

U] Yaleth 8t Rettger W 19213 3§ ol A]

L. acidophilus= L. bulgaricus®} v]-¢- o+& 54 23 &
dl, L. bulgaricus= oA 2ZAE Aol glom, Atgoln
7hEel AR A v fakdoldt iy FAAsHR AL, FA L
acidophilusE =18 A3} oA L. acidophilus7t -3 = o]
A AS APHeRE FHSINTHEE 2). & F= 4 AA
E 23 Ao A BHA BHET WSS ¢
AFlE %S dFaden, A AsdA 4R

L.
acidophilus® FAA MAHAHE AF 2345 ERIAT
(Rettger$} Cheplin, 1921).

o] gk Rettger-% A AF= L bulgaricus St ©)
TR LEFe] AMW F8

FAES
ol g =ee B HA
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A B)
Fig. 2. Gram stained Lactobacillus acidophilus (A) and Lactobacillus
bulgaricus (B) (Rettger and Cheplin, 1921).

vk L bulgaricusol T3t
koff7b FAY A Aakstes v
FAE AL ot ol8d L bulgarlcusJ
T Ade T AT 2ER g B 2
TE ALAE W7ix FFE WA "k

T3 A Ao 2= A F AU A9 Prebiotics
o sigHe A7 24 AJEH, +FE ETdet A%
7WA 23t EA] @3 AgEHE @538 fEd A7E o
Al71e) 430 =] 9 thRettgert Cheplin, 1921).

3. Probiotics2t Antibiotics

19417] HHEE 2041 7] 2ol B2 2W 3 AE9 oAy
Bol 4 g3 o] F o) nY E=rjm 7,3\0]?4-—‘5 "3 —}O] o
WAL EAA FAHT g of vjAE=F2 A
o g A7 I3 AJFHOE o) FojF T,

L. acidophilus®] A F2A] sk X3 A7 23S uf
Fo 2 fFAE o] &8 AFS S LA S Mol B
oFR =, W= NebraskaT <] ¥ AFao)A 19283 27
gt AFHIANE L acidophilus milkol] o) 3+ A2 &%
ol s A SHA Yebd QlthReichart9t Davis, 1928). wha}
A BACIE L acidophilusE ©18- 3 DE& A2 B B
e 2 A" A 2o H(Fig. 2), NebraskaF .7+ o}
2}, OregonT(1944'd) 5 T} FM X acidophilus milkol
e AZYEE AF3% Ch(Leathermans} Wilster, 1944).
oSS FEES T A 439 o|uAER TAE A
S7HR 'ﬁ'@ﬂ@ AZAJA LERVF A7 W2l AR L
=4 HERFE HEHT = IEo| ¥ AAE 47
) 19354 é-@"ﬂ’\i—‘& L. casei Shirota f+3+7¢] ¢
Yakultz2} Y 9@ 71E] RER O /Y ‘”S‘i-rr A

o=
+ LERF FHE BN o) AFL 2LEYIRAE o8

ohqdth

1917"d Howe®} Hatch= ZX|NA B2 9] L acidophilus
9} L. bifidus7t 20T BISUT, Galtst lle(1914)=
ALRRANA L bulgaricus$t LA ke Fabtol EA) gk
T K789 tHRettger?t Cheplin, 1921).

20710 Eol b AW A g FAHPAHN TS Ve
v FAAY Hdez Y vBEY §71H<l Wk 714
27] A3 AE HEo] HUA-E HAT o]F) HAE
o] AitstE e o7 FFHY FAA HAHAL, %
HUA A B4 A J3e ArEoe] mide &
FolE g8t gAA g A7t 7HE3 =AY G
Ae A Aol AFAA EHE e o oF A9
HHE BeoA HAou, AW A a3 JFPFHe=R
UERGR] oA ARG A o FAAte] Bt 7t E HAY
E A E o] &3ttkE S w0 f4HF Probioticsoll tHEk
AastE Ad ez 95HA A dAA Q] AdstE A
A&l *(E/‘Po}—‘,:— 4 g I 2240l T Hol
Ao}, FAkT Probioticsoll thd A= thh FE3A #
AZ17F HA2E FAF 4 gk

Probiotics?t Antibiotics®] F 7FA 71 d-& wx] “F2 3} o

1 2ol ZTHEBREIR) T 59334 EddA BE3A

E}_T’_ g 4 At} (Table 1) Probiotics$} Antibiotics®] TH
Al BlIE 3 A O E | AntibioticsT Probiotics BTt 41
| *E”‘“ 717} =2 T Aol HHAA FEstrs HolA
ook E 14 319 32, ProbioticsE 4] E 22 AN
(Flg. 3>—8— 1928 m=F Y EHAT F 2F AT LA
W7kst Azl A E L acidophilus A E W $ AR 3
19443 v]= Aol B2 AUAAY &5 AFS F23}
252 AL Abklolth. BA]9] Probiotics Al &2 3hite]
}AZEOoT AL 8-S € 4 U7, Antibiotics

2 A5 go3k FEFLR AAH st YA
. B3], 4X17F o)Ulo) dAFS ANEY F QYriE o)E F
A Y] FEAS uRISNA ZAxd Ao gAY
o] AHE A EA7E 2 "7kA] 30 St A
AHE golstA doh

_..1_4

03'.', UL

Table 1. Comparison of antobiotics and probiotics

Probiotics Antibiotics
Term's meaning For life Against life
Nomenclator Lilly and Stillwell(1965) Selman Waksman(1942)
History BC 4500 BC 2500
Mode Indirect Direct
Product category Food Drug

First commercial

kult Co. _
production Japan (1935) Yakult Co. USA (1942) Merck Co
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PEMICHLN
GURES

(A)

Fig. 3. The cover of annual bulletin of the commercial application
of Lactobacillus acidophilus milk(1928; A) and commercial
poster of antibiotics(http:/www.nlm.nih.gov; B).

it

= 7
w) Af
st
o 4

GO 2} BEH 0 B v)%at AVle] AE
o

A

5

oy

iu)
el el

21 ZHThe Prolongation of Life: Optimistic Studies)
= SUANE HERE ¥ HEAZS FoA
= o1& $ted, TE FAES Ad AFAN =
b AA ZA el AHA zb7] o2 e 2 wdsigin 2a
#HEE FREN AL 94 AZEE Elie Metchnikoff
o3}, o g, v ES) glojd W JFHE Fa o,
= Aol g A&s Ryt ol 2ol ¢}
o} Elie Metchnikoff®] A Aol 428 FAta Q32
E 3d FEg 23] dysiaa g

WA AFo] AA™ npe} o], Pasteur AT 4E
9] Koch 49t tlEo] P9 el A& A5
ATF71 2 2 Metchnikoffe] ‘A A4 vpE g
AFAe AR AHE o EE A UF ARFES Metch-
nikoffe] =& 2 ¢ o} =EF e = ol 7 3003 o]
A7F d& @ E ol

Aol A2 1907d 2€0 T 2oA EHEH =
o|F FolE WA FHHYL, JolE HMEL ¥
At Mitchell BHAE GA] o = & 9d 3| go)m, GA
B9340 g A3 Y £28 e AY shxlo| itk

o] A& 334 Ho|R 2] Heko 7 E grf9] 7|E FAH L o]
FE partE =] 1o, 7} partvith 47) -2 5719 chapter

&2 L g _&9,
o

ol it

i rir e

}_ -

il

oft ot

z A0 slth 9f partd] A B e e 2k

Part 1: ZH(EEH] g FA}
Part 2: T EANA S FF

Part 3: AR H 59 A+

Part 4 A7F FH S AFA7HA
Part 5: Q17| H3}

Pat 6: A3 F& AAte] 8.9
Part 7. AT AT

Part 8: IH &} F-2E

Part 9: &3 A7RA

Metchnikoff= &Rl HolA] HEo] ofe] vato A Z4
AVg ZAtE o, AROlE 23S E/HF, X
#A@ste oW FEFo] 8 AleTHE Ao
JEE = (uncivillized country) A &3t AHIE
3

e o

—\#JM_Q’OHFF(‘OWFW

stled, 2= olgid J8ty ZAIES ueo R o3}

29 ZAE BHEAR Holt) 974 ojokr|shE FEFH

S HE5YH Ade A B, otAlobe} ofxZ gt

g AAse e Azdc

Metchnikoff= =3} w7 WSS ST FAl Zao
e o 7hx]) Mg dAgAALeH, It FAEE 74
2 AddA BT Ao ZAT AR, dAle] A
o 2= HEalE Apdol Ayt I Al = wig- H R A A
7o 2 AARE Aotk

i

Metchnikoffs= W ol 3 a9+
gl

SR
FHEo] g

= part 45 5712 chapter®
T35 9=, vhA 2 chapter?] Lactic Acid as Inhibiting
Intestinal Putrefactiono| A A4l 3FA] velit dth Metchni-
koff7b Aol T8& FRA AL B, 3atol &
e R E AAAA AL AY T AHFE F At &
Fr =g

Metchnikoff®} 7+o] Pasteur Institute®) 4] 31 Dr. Belonov-
ky:= 32 fAg g3 #ste] B2 AL E FHEHe

w

H, £3] Brig)ol SRR Felgh 2k Aol g
=S RSk 19 A dataE AE-SHH, FHAA FA
T& ot e AHE R A A FAF A
B WS g A, Aol e AR Fod Zlo] o 439
o, &% Favks Rog AT B S5
t}. )£} Belonowskyt= Bulgarian bacillus7} Typhus(*2 7 €]

22z dud 48 ART £ A 4PHoE 9
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sttt o83 A4¥A dFAE EUE Metchnikoff= A
FAE JAX T = AL KAl o3 Aojgky FA31HA
"t

128 Metchnikoff= -f-Ak
AL AAE7N

ARH FoE g RE AAAZ Bl g 7]
=3 A& 29 “tigo] glolx AortE diE ofF FA|7}
slom o3y o] o7 FW S4vF HL2 o7 W
ol 9] 7)5& thE 7o) Hsty AW g &o] FHrp
A 7leskal Yk

Metchnikoffe] #32 FAtd 3 Foag 233 AW &

ol hstel o @ A2S 7h

Fol Yt T8 AN E GzFel AT
B ool G HT oo B de a7zl 27w,
i3S OlFE Y ERY AR JE SHEUL
USRS, of| MABES oldd ful WARS
Fele Lai® Yol W= BPL /lEso) e A
o Hob fabFo] Ao A%l WP folF AL v

e Aow A3t ATh

A At FEoRE A FAl #E A7 o8
w2 B8 W A7 AU, o] & vigo g
MEL B2 97 235 BIsdd RAeojrt

kg YE R 3 Metchnikoffe] EA12 19 97

] A3 v e, 2 8 BY, “odE ox)

glo] ue] A7e fFAxes v A 2o, A3
EH?l ZEE o HEWEE AR 334 dol= 2 2R
& Aol Fojo T AEE FFo] AND HE AU
o A A A A s3I BkEH U 4o

B Atk e FI1H0E fAES Yol BEAT &
HEMES FIdEt Holstth Wl A% Aele w9
2HT

“Undoubtedly my cardia heredity is a bad one. Already in
my youth, I suffered from my heart. At 33 I had such cardiac
pains that sometimes I had to rest after walking a few paces.
Norden had told me that I had symptoms of arterio-sclerosis to
my age 53. I adopted a mixed diet: I took, regularly, sour milk
prepared with cultures of the Bulgarian lactic bacillus, and, dur-
ing some years, my health was quite satisfactory”.

3}, Metchnikoffe] ol & 3 4ol Metchnikoffs A5
A g SN Ay B ol QT Yeu, BEHE
AFS 5 @3 IUE e AL BT 7H oola) A
40k 17} & AN olob718k 31T Metchni-
koff= 2 WAlo] B3 AN ANL 4 how
B A BEE TG AOLE FRIY, FU7 4R

# QA Rple] I BB BN AER I &5l st
}e Weo) AU Aol

S E FARH o} gl MAES F
AR EES FAANZIE WHE AR sioh A%
Eo} 22 HAANEFS BT e HHE oFF owx—m
ARFFE AT ot HaNF
2R AFHE FAGS FESL BHA zs_~oﬂ Pzt A
22 194710 S o)F A F TR mAEY] dF
7F AR A 2 At R Eo] Q5 o2 9l
t}.

$-2]7} &3] o]o}7) ‘}% FAEe) B2l T
dE2NA A& A}ﬂﬁﬂ
£HAT ole ta
fraae B2 ﬂ#—@i; A %}fs}ﬂ%
koffe At fratato] ghEo] W& 3k 01 °hﬂ°ﬂ £
ohe AL 4EPL Bolth o] 2§ Metchnikoffe] -2
HANA AFLE vleFO ® Metchnikoff AME BS §-2tzol o
& 22 A77F AJFE A AMdolth

H, AU G553} P Je FASEIH
(IDF)& 19] o)< wA 20073 Elie Metchnikoff th/d-<
A A3 ©] & Metchnikoffe] A A «“Age] A7o] &
ZFE A 10090] He AE 71EE7] AsiA AR Aew
o] & Rolo] Y& AU el 52 Tomotari Mitsuoka
7 AR E A ol gt gHA ok AHAI Y ¥2 U-& Metchni-
koffe] AA7} fita3 HEF) A7H 9L 3 Ao
B713t 7] W&otk

4 &
A ES o]-&8 AR BC 4500 °o]X o2 FHHAT
AF7F M EE 22T AL 19 28 IA FAUT Leeu-

wenhoek7} Pl E-& WA AASHA #2E A e] 1675
WA0Z o2 nA B Ao HrjalE 40095 AH=|
gtk TSl FAEE olET 3 o] Fet B Y

S22} farzel tsted ok M4o) Az o HA AR
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