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-Morphokinetic action

-Regulation of gas composition of host cavities

~Participation in metabolism of proteins, carbohydrates, lipids, nucleic acids and other substances
-Production of biologically active compounds(vitamins, hormones, toxins, antibiotics, etc.)
-Participation in water-salt metabolism

-Provision of colonisation resistance

-Immunogenic function

-Participation in recirculation of bile acids, steroids and other macromolecules
-Mutagenic/antimutagenic function

-Detoxication of exogenic and endogenic substrates and metabolites

-Storage of microbial plasmid and chromosomal genes

-Source of infection

-Source of energy for host’s cells
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Inoculation of host nonpathogenic microbial strains to newborns

Administration of large amounts of antagonistic microbial strains to adults

Treatment with drugs Promoting selective multiplication of anaerobic indiginies microflora representatives

Addition to food of compounds, metabolites of normal microflora inhibiting growth of potentially pathogenic mic-

roorganisms

Administration of modulators increasing production of secretary immunoglobulins
Administration of drugs with inhibitory effect on microorganisms not specific of the given biotope
Administration of antiadhesive antibodies and lectins blocking capacity of pathogenic bacteria for adhesion

#
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Can be found in healthy adults of either sex.

Colonize a habitat early in life, persist throughout life. :

Can grow in vitro in anaerobic atmosphere or atmospheres with only low partial pressures of oxygen(2-4%).

a. In a culture medium containing carbon, energy, nitrogen, and other essential nutrients known to be extant in
a gastrointestinal tract.

b. At environmental conditions similar to those prevailing in a particular subregion of a tract;i.e., fore-, mid-, or

hindgut.

. Always colonize a habitat within a certain area of a tract.

5. May colonize an epithelial surface or a mucous gel overlying an epithelial surface in a particular subarea of a

fore-, mid-, or hindgut.
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GRASZ A€ nAE

Lactobacillus acidophilus
Lactobacillus bulgaricus
Lactobacillus cellobiosus
Lactobacillus delbruekii
Lactobacillus lactis
Lactobacillus reuterii
Streptococcus cremoris
Streptococcus faecium
Streptococcus lactis
Bacillus coagulans

Bacillus subtilis

Bacteroides amylophilus
Bacteroides ruminocola
Bifidobacterium adolescentis
Bifidobacterium infantis
Bifidobacterium thermophilum
Leuconostoc mesenteroides
Pediococcus acidilacticii
Pediococcus pentosaceus
Propionibacterium shermanii
Aspergillus niger*

Bacillus lincheniformis!
Bifidobacterium bifidum?®

Saccharomyces cerevisiae!

Lactobacillus brevis
Lactobacillus casei
Lactobacillus curvatus
Lactobacillus fermentum

Lactobacillus plantarum

Streptococcus diacetylactis
Streptococcus intermedius
Streptococcus thermophilus

Bacillus lentus

Bacteroides capillosus
Bacteroides suis
Bifidobacterium animalis

Bifidobacterium longum

Pediococcus cerevisiae

Propionibacterium freudenreichi:

Aspergillus oryzae'

Bacillus pumilus’

Yeast or fungi.
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ZFormerly Lactobacillus bifidus.

(Wilson & Perini, 1988).
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Formation and selection of microorganisms resistant to antimicrobial agents.

Selection of atypical microbial strains and formation of new microbial association

Formation of contingents of persons with congenital lowered resistance to infections

Broadening of the spectrum of diseases in pathogenesis of which representatives of host microflora of biologically

active compounds produced by them are participating

Changes in pharmacokinetics and biotransformation of drugs and other chemical compounds

Decrease in efficacy of chemotherapy and chemoprophylaxis and increase in expenses on treatment of patients

Chariges in behaviour reactions

Changes in etiological structure of infectious diseases

E6. AA) QoM AFAH T2 B ol A AH 2.

W% e ® 3R AA 5 wAgy e ATl
4454 A5 RS
LFP* Tanksley(1978) 64 3 Carbadox 12.9 3.5
64 4 Carbadox 5.3 8.3
64 5 Carbadox -2.3 8.0
Cowman e al(1978) 650 3-5 None 8.7 3.3
Hale and Newton(1979) 30 4-5 ASP-250 5.4 8.2
Pollmann e al(1984) 88 1-2 days  None 14.1 11.3
Mixed Holden(1976) 32 3. ASP-250 -2.9  -2.0
Lactobacillus Mahan and Newland(1976) 288 4 ASP-250 -2.7. -l4
species® Cline, Forsyth and Plumlee(1976) 14 5 Not stated -8.5 3.3
Baird(1977) 00 3 None 10.8 7.2
Pollmann et a/(1980a) 192 3 None 45 1.2
224 3 None 9.7 21.4
Pollmann e a/(1980b) 72 3 None 80 3.3
Lactobacillus England e af(1972) ‘155 3 None 7.5 -
Pollmann e al(1980by 72 3 None 1.0 1.5

3 ZARE QY] AME AFAY FYEA
N 244, 589 T3 9%, FNEAD A
A FAEAY A7l 5& FE3] 133X
% & anE /A £ . ST ¥
7} EAse Asoe E & BN 18 g
gart JH(E 5, 6).

6) TR0l FUHHXR0 D|RIE £
fad 2 BRA el B4 9L BAE
AU F& FHAEY F20 573E Uelle
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EAEMESY barrier

)
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o do
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AR B (R < BHER)

38 2. 80 R.

H5ol8 717 oM lactoferin, transfer-
in, B3, interferon 5 EFo] WojL&e
Ebdct. A EAE T natural killer(NK) ) ol
T BolFgo] ok AAIZA(RHRER)E §F
hIR, FFEEER, macrophage T 1&l7MA dHl=
E3ls]o] ded T E AETE i
gL og A JAFHA AHHER
MEe {FhEY macrophageZt tHEZ Q) Ao)t}
GA X} wlolgx LA E) FHE BodEe
AEA AAZME NK ME7F 3t o] AlEe
A EAge d2n XYz Wl o)y A
o] ollyn WA E(EAANRE) ANEHAE
Yepit. Z1F fakdo]l d9rlsd mAle o
&S FYId (X )% 2o

7) MeH SoiE

RAFAR] A FAEHA & 713
Zo|x) APBOZ Reviewd ARE 2/FHH
oS3 Zoh(E 8, 9, 10, 11).
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AR 717} fiEE o
OFCe(e-7 3
@lgA
BRORKEE

v

IHERS B#ol gdow
gy =712 "o}

O8 3. BEREY Hit.

o5, AT 22 Ao JFNEFEL THEEE
Aol7im 2ol 71& A3AARY 584FHE A
&4 2@ A9 vz dF=a i
FhEe) ANYL ZEE, §A, 9447 FHF
298 FEELG gEIFE Ao LRFY
AdAslolx gt 2d WRuAY 2dE 53
o YAAREL FFANHE =80 FIIEAA
gtok AR Aaxet An gudA 34
de EAQ 7iEe E4HA RS 37
9% FAEAAY AR DRz EE UE
91A}(GRF), 2)333=2E(GH), 3)4vlExE
E1(SS), 4)&nERY-C(SM-C)3 2L HZ9
AT7AF s 4BE T Uk

Enright(1989)€ w5829 wFFEAH}A
ARz 2E e IITAY, Aaaed ¥
A, =AAY A 2 i ?,—EM sAG
o] Z7lde AFE Yeldun nudgch A
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H7. #3470 Wz go] v)Xx o] ue ok

nyEY ¢ 232 FAAg &) £
Lactobacillus acidophilus 2 g2 Z+-8 9] &7 (Pedigon, de Macias, Alvar-
- oo BAT+EA )
dFAIZ 4 ez & de Ruiz Holgado, 1988)
Lactobacillus casei® E{A17] P g4 2k 8 o] 71 (Pedigon, de Macias. Alvar-
=8 erT ez & de Ryiz Holgado, 1988)
AF o Fodr] &4 2EE SR (Pedig-
Lactobacillus casei ATEo " ° . *
. on, de Macias. Alvarez & de Ryiz Holgado,
1986)
Zg 2320 F (lactobacilli, enterococci, Salmonella typhimurium & A FAlg AF
coliforms and bacteroides) A A} 29 A12 9 ¥ 3 Salmonella typhimuri-
um TS 24 (Roach & Tannock. 1980)
. o 228 =2 Lmonocytogenes B2 53
Lactobacillus casei - N (Saito. Tomioka & Sato, 1981;Kato, Yokakur-
BB FAL _
a & Mutai. 1983)
Mycobacterium fortuitum®l] &J3) F ol 4] g
Lactobacillus casei ZE&FA 8} Spinning disease 9] ¥ & 74 (Saito,
Tomioka & Nagasima, 1987)
gazg S gL ZQd
- Lactobacillus plantarum Zul AL HA%E 3 monocytogenes
" Bloksma et al. 1981)

H8 AFA V' AHAA Lol 5 e a5l I 2%

I. BUTE Z=N0| A0M SaMe| FX|
QAT Y 87 BN FRFEY G4 BFE 2N
-7 (L.acidophilus/Bifidobacteria) ¢] *)<&2¢1 Z4]
B
a) o1 75 # Q%A NF 2Y(AAR 292L) S B
b) ARANEA) FHE FH(FTNLEA aAE A 4714, B4 AsA 5)
) §EA 4 AAE T
d) BELEY FF0| 4L 53
B
Aeg Ay el s L urga Fo) 99 A4H Al 22 4R PNFEY FARA 9
& 2Yasn A% AXNE 22 AL AsfAY AN
o :-pHA SHF-AA 72 A3)
- 2222 nitrosamine] WA A 81
g e ELe) YA
-Gzl 2AE, A, Fudd A 5o ujs

e
X,

2 ! Kurmann(1986a)¢] A28 FRAAA
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Pig L.acidophilus 6.3% increase in survival rate

Pig S, faecium 15.6% decrease in mortality

Pig S.fagcium 68 53% decrease in mortality and 10% increase in weight

Pig Probios* Sow and piglets treated : 20% decrease in scours;sow treated only © 10%
decrease in scours

Pig Probios Sow and piglets treated : 80% decrease in scours;piglets treated only;29%
decrease in scours

Pig S.faecivgm 23% decrease in scours;50% decrease in mastitis, metritis, and agalactia

Pig S faecium 68 64.3% decrease in scours(MMA)

Pig Probios 11 to 19% advantage in live weight gains

Cattle Probios 4.88% improvement in ADG;7.57% improvement in FE

Cattle Probios 2.84% advantage in live weight gains;3.23% advantage in FE

Cattle Probios 9.52% advantage in live weight gains;4.49% advantage in FE

Chickens S faecim M74 3.53% advantage in FE**

Chickens Smfagcium 4% improved feed utilization

Chickens Probios 47% improved FE

F 10. Streptococcus& A 0] H A2 5 Aol v Gl hE 2.of

ADG FCE

A gE A=A 4 g4 # Bzt
(% control)
S, faecium 30 7-60 42 31 Pivae af1981)
S faecium M74 14 2-21 0 0 Kluber e ai(1985)
S faecium 111 7-34 15 NR  Gualtieri ef ai(1985)
S, faecium M74 12 NR 5.9 5.3 Medipharm(1986)
S, faecium M74 80 NR 8.2 59 Rotheak1987)
S, faecium M74 NR 10-60 59 5.3 Danek(1987)
S faecium NR NR -10 NR  Lyons(1987)
S, faecium M74 NR NR 26 7.8  Giesemann ¢ af(1988)
480 1-34 1I*  NR
S, faecium M74 32 28-140 0 0 Wu,er al(1988)
(1988)
47 28-56 12.9 1.6

FE=gd AP WHoIW, W L Yre
BE 9] FHE BE 2H9 4HL
7l WEel EAEe 9% WA AY 7
"M Enright, 1989;Hanrahan, 1989).

%28 K3 ANF 229 Q7604 Mose.

ley $(1990)& Mlad e ¥E bGHE 4%
&7 AIEELS Fo)jEd fEFE ¥EN =
& %9 bGHE AHEE weole =AHSe 7
a9 AxZHe ZF7t A&SHIGR R
ek
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A BAE2EA tF WS Yol o
AN FFe 2L r=l Az 2EAYY HAQan
€ A3 AEE FATL JIEGATE o
o]d 4 3UcH(Buttery, 1990;Stahly, 1990). 18

B2 AAFddd 4F5=28AE 7154 Qo

A ERYIrY 27FE AT el S

< E9sAa v

|49 EAL HX YA3Z=2E (Beermann,
1989 Pursa, 1989), AARAST=2EIN JAFI=
Z(Allen & Enright, 1989)A2joll ojajA 3L
W2 gon JZAEIE ARFEEEXNYD 7}
Fo2HEH AME e WERTF sk 117
9l dex ge Aoy wuya Yrh(Pursa,
1989;Allen & Enright, 1989).

BEFEd ojH HlfEd FsEEY F
242 Z A3 U v Fx7)E¢ A4S
SESEE F7191 §F] ZadE M
&<t AstEHCowie, Forsyth & Hart, Collier
T, 1984). 28 AAIZ2Re wEEEd ¢
oA Ao e A 94FL vHx gon
(Skarda 5, 1982;, Gertler, Cohen & Maoz, 1983)
2L Y328 FEA7F Ao Aoz A
ZrelojA1 2 Qlth (Bauman & McCutcheon,
1986). 4Az2EY e 24AE TN
(Gertler, Ashkenaz & Mader, 1984) o2} 7} (Ni-
coll’s, 1986)9] ZAA A EAdc). Pz
22 A AedF 4373229 (Somatomedi-

ns)®) A3& F738 3 o] Somatomedinse F4
o 4%<& 9 AH(Baumrucker, 1986;Campbell &
Baumrucker, 1986). 43 32&& vH5< 13
HALE RS {9 ARZT2RY F
AE in vitroAl ZFolA Propionate Z5-E B4
AL ZF7A 71X (Pocius & herbein, 1986)1]
HE o)A AAZEZEL i gier] LDLSY
Y& ZAAIH(Niumsup 5, 1985). v

AR5 2L $4AEs REL AWRFH A
#AAHAA &t (Fagin 5, 1980; Herington,
1981). JedF Halelse Aol 48417
¢ FHEE ALz NI Pz
9] EXo g WLy AP wg
d 42AA 3BL 23 HVemon & Finl-
ey, 1986). B3Iz =& 2 Aade 4%
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< Sng/mlE 7HA 2 QA vz <l
& 7 @ v EAFEYY ANz W)
Fe A v &g KRNI APz =
29 F7te ALFARE  ZaAAHVemon,
1982). dApelElES] F7be Qado] AWFA
friAske 8E FANRLY 445 aE0
Fo AzAAM APV ES TAAT]
5¥4g Y HVemon & Finley 1982).
ARz E, Jded, GAEEo] HFAH
%9 AzFgA AW vAE I
Acetyl CoA Carboxylase®] /33t el w3
2 A% Rl FA{EgFe Agz A A
W3tdel vl &M= Acetyl CoA Carboxylase
ggsHETt oyt f4e HIz AUH:=
Rez vehtu IoH(Vermon &, 1983). A%
32EL o)AE /M FE(FAAEAYG 2L
249)A Azl JAede] F8e 2F
g F Ao B EFIIES HEFEY] ALz
A AAFPHe Wae F2 ¥ ded o
ARz 2Ever JdF Aok IE4 oA &
BBANA ZAf{EE PFEEE Fore] &
A=E AEAEELY Frte AdEFdqA A
W9 AR QY Ae2 AAAL Ut
ARE2EL WA4S7EY A4EA AR
Aol AFzA(A)# /YL Ee

rlr rE o

SRR Fds ARMY 2R 237

A 9Te 293t UrH(Bauman, 1982). 13
B2 4759 QoA BAAZEEL ALFF
€9 F718 Agige ZAE e
(Hart & Johnsson, 1986). o]X3d 204 A%
32EL A82F FHE A 494 58
Aol e ug FAEg Uz ek(Pell
%, 1990).

F 3580 AoJA A F7A] o]FoR uhR

9 Ave HE ASRAFVNEY e L}E}
o7t B ojEgXEle ARsEE A4
V5e EAAYe] Zase Aoz RuHD
91e}(Johnsson, 1987). AFAST =& @I &
dFEd(12~289)e Fd8 A2FHE FM
71\ }(Struement & Burrough, 1959;Wheatley %,
1966;Eisemann, 1986, 1989)%717te] RaE o
#4ol Qe F3FL9 aH4E ol FANA e

="



Wi A Rk gleh

Wangen? Veenhuizen(1978)%  Johnsson %
(1981) AZz28 A +3dF =A%
243 dM 7oA de F7E #FH

o v3 Muir(1983)9} Johnsson 5(1987) 2 Sa-
ndles & Peel(1987)& 283 #H3lE §131%
2R3 By stk

FRAzE fEle) 2AATEEY d9FA}
© ©717HDe Boar ¥, 1989Richard &, 1985)
2 A ]7"—r°:1(Bauman %, 1985:Soderholm,
1988)&<tell /A F S FFAZHoH I
AaE ¥K27|8 v %7]‘4' Zrlel] 243
F28q dig ¥gFde] AT HIHD
AH(Richard &, 1985). ©] 4L H3F= A
ZYHQ FL71-AL A& AFF] Uk

A2PFZTE2EL Ao 2B B
@o] %)= Homeorhetic Hormone2 & Azt o]
A2 AH Bauman, 1980). &, AvtEAE
g, dedF F_JAUGF-1)H 2L 3282

AgdE ArfEEZH 9]511"1 7‘]{*5]‘“ A
g%59 244 #AHa 9ok A3z 257}

2L YA¥x:=g Homeosta51s°ﬂ #HEo] Uk
(Brockman =, 198). TE2L 4929 T
4, $R83Y AFg2EA £ A% fd
N F4E AF €5FA A=A 988

3oH(Bickerstuffe 5, 1974).

AnEXERI(SS) & 3‘]5}-’1\‘54]
AE32E9 Bl’%% A sh= < 3 &
Ao A dedat 287 —F’:—EH] 2 437
9] zAd 9\1°V\1 Bt & 988 99t
A} Brockman %, 1986,Chnstensen =, 1990).
Aedd AF8NS TRFTEY AT $dd
T8 A4ge 93Ey APz AR
fAle 9% d4E FAst AtHGilmour
T, 1988). JedYF AF8de YA +HE
H7} AP H oz E3Eve AFZE37F 21y
2 UoHGilmour, 1983). <l&dd A 819
PAFee 2AFIEE FAFY ZviEY
(Davis %, 1987.Glimm 5, 1988) o|R& EH%
ExAoA dadF 4F8%1Y FAFHA S0t
st #¥0) AtHGlimm 5, 1983).

1) BSTS} BST =22 TA|

ez

29 §HZHNN HPEZESEAE B
See ARt 43HA 27 wRe] duy
o7 24gsERe 9

sUY¢ AFaldn g2
F28o] e I
€ Ao AA4HAA gk, a8y Glimm F
(1990)2 EARYEL7|&E o] 48 H2 AF
AN ZHFFEAZH 2nEEZH F44 m
RNAS EAE Zwagon o Aas A4F
A AP edE AEE FAE
AABEIL ot FF9 A7t B Hasi)

2) BST2I THARH|

ol dog 2RI YA 4
& 1-6ml /Plasma 4 ¥s A AZIT=2E
Bmgd 4d HFAE HAFEE 10-20ng/m!
o7 Z7INZAYH(Hart 5, 1985). H|E 2433
2ol ST uXE JFe olvlx It
Ao g ddgdd AF8ds 53 FEHo=
ZA2 A= (DeHoff 5, 1988) A9 7130 U
olx AnlEEg¥o] HAA XY piX+ AHF

T2 o)

A FFE 45 AErF EEHT ) 49
EEW oA AR R AFz2E
o] A9 2 BHEHY 715 °‘°1"1 HAA 9
1%E WsiAIY. AR £F me
A R ARz Eee T YA A
AR 7158 5Hg & J(Burton %, 1990;Da-

it

vila %, 1987.Edwards &, 1988Heyneman %,
1989 Nagy 2, 1983;Rapaport %, 1990)3 &
(Rapaport 5, 1987;Rapaport %, 1986) ¥ &
& ulAA FEIHBlatt %, 1987;Estrada T,
1990:Kiess 5, 1988)= HiEo] W3tz 7]
ol F5o AFAFAE] FHES T YUth
ARz 2L 84 29 Y Thymocytes
917kl Lymphocytesoll A 2l sjo1z] gk Ask-
akawa %, 1986:Kiess &, 1985Kiess &, 1987;R-
ainard &, 1985:Smal &, 1987). F71¥ez FH
9} <17ke] Lymphocytesoll 93t AT =289 A
Ato] B uslo] HH(Weigent 5, 1988). Elving-
er $(1991)2 Polymorphonuclear leucocytes$]
ZFA4E FXsn 2EA5e J¥oz FE A
X E3% & oa Busyo.

3) BST2} B4 b
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Fho| FAA 2ZE AZT2EY AHe
SHAAFEL Z7AH O H Bauman 5, 1985)
BST7F Wae] vlx|e= 932 BSTAHIH 40|
AojA wAFF7le] Aol B HH #@X gL
E4E g7k Aot 7] v EHEA &
ARE FE& o &L 48 AFdA
BSTAHEE &olA Ytom(Chalupa, 1987)Y
5 AFoA FHIYSE EZTFRU BSTHEE
20X At (Cleale 5, 1989). jx" o=z
BSTE ¢w¥tzez QAT FHIAFd 43S
nxA gt Bustgo (Chalupa 5,
1987,Cleale %, 1989). BSTHZHE %YL ¥
A dside Rud 4937 a8 €%
2 THTessmann 5, 1988;Whitacker =, 1988).
295l AoAA BSTol g /49 uhe
gl BA"E ARg dgon o)A
oletz A HIFF< 2Y$7 A&H A
371 WiEez2 wasEs k. Morbeck =
(1991)& BSTAHEFzbol] Eutozhe R 2A
HANAY A, Fedsy £ AT FAIS
€ F940] floy ExtogRnE AFAAA Y
d5E BSTRAZH &7 Z2ste A5:3714
9] g AZANADT Busdet. £ BST
A 2oA 2HFAZ] Fe AL B
HHo| Zr4E A3 @] JYLA rETL B
23R ARFZT =R A7 AHE 349
A7 FAAA JFL vjAAeR F251%58
dFe REERE wRHD k. AEAZL, A
W, 1, 2Y ¥ S99 02 24

g AF4E7t o 2AFZ=EY e F
de FAgoz AHFHIA L Y Biness F,
1982;Kronfeld %, 1982Kronfeld %, 1986). o]
H 7HHE A dA A¥ S B3 AR
ZAE E Ao M cJEAANSE AR &
ARz 2 R F3E AEIAd 7l2E & A
ojty, o EEW Kronfeld 5(1982)% Bines S
(1982)2 99A 2A4AZTE2EL ANYARLE

9 F43

N

tlo o rfo

N

H
g Z4E oA ERA BAE A8
FHoigd AEA A L AEA2)
3 244 2V oAE + dttn 3R
At 28y Kronfeld 5(1982, 1986)0] ¥.u &
BSTH-z-&o dIg A EZ 3+ Baumann5< ©

A2k,

o 8

—_—
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E3 BSTATAES] A kAP o3
PR FHEHAA R Yt

3 HXHAS==2(PST)S Z&7|%t

PST(pituitary porcine somatotropin;pPST re-
combinant porcine somatotropin;rPST)7} H=] 9]
ARETH AIREES PP EAESS F
JW7IH Ag A7l AEE slheE o
o d 2EriFe] #He ¢oz PSTY 4
# 552 f8AE Fe3t. o9 UI A
& 28712 oM 7R e ATE ez g
£ Az golsd.

PST(GH;growth hormone)x 27Fx1¢] A zt}

BE2E B3 1 FEg vehdth A,
Q) Az dFLe PSTol &sA 7ol A
2 A3Holzl IGF-19 WAE EiM =
£ growth factorEe] og] zA7%olu 4%

z43ed YA F83 paracrine T
St a2y olgge] FRH T Aty
o AAMNEEE oJ=AEE PSTY zH3s
o 3ith. EAl, PSTe ARy &, x4t
& A3l non-esterified ¥ free fatty acid A
AT ketone BAHFE FujAlzick, ek PST
7t #od F$ PSTe g3 &9 s yAdg
Uehfie] A4 FuHE opAZ £x2 Ut
a3 ol g PST #go 98] F7ix M=z
e ZARAA oA o8 AYAEEL
PST #HIARZ9 Y)Fo] ZAHEE A 4atiet
H3tFAol feedback 2E-& uUEbAD. 28y
Al A=A F PST7F AP AAeA] &
3 B5 PSTY Qe F2 ZhellA A5 o)
1 IGF-19 93 miAgEes A 24 459
€ 23 JAE &= A 2 gusid IGFe
satellite cell& #3AA AVE 284S 2H3}
© 8¢ 48L& FYsy] W 285479
8% IGF-19 93 wi7ige] &d3 Aoz
Bus3 lch(Etherton, 1989a). ZAZ4A 9 4
£ PSTY AFFE 93 Az
IGF-19] 9§ 7% plate %o YoiNgl A
EAGo) 93 Aolv(lsackson F, 1987:Guler
%, 1989;Hochberg &, 1989:Robinson# Clark,
1989), AWzH9 A IGF-19 9sjAatr)

o £L N T rfu



Hoe A3z 29 AFFL o3 AggA
o] A7} o] Fo)x) 7] W& ojtH Boyd®t Baum-
an, 1988:Etherton, 1989a, b).

HA9 44E EF33e PST &4714dd o
& AFe FE AR g AFI2EY
g g A7V FE olF2 U (Ethe
rton, 198%a, b), PST7} A ArzHd 9
£ YAE AL teFH 2ol 4% + Uth
Z, HA PSTE AWZAA glucose ©1&&3
insulindll & FFAS FRAAM Az
%3& JAANY 2 glucose BT AWz
o) ofd ZT&xAoz WEHREE 3= ATV}
gy, 2%A8A glucose BFAE S Gz
3ol F7HEEE FUUAE FH8E Aol
Hol 2%58 & F7HIAGE Aotk HAe
A% glucoser AP Fad @AFF
ole} sixje] A4 AzA o] A FAPY F
G471 Bt O Hea®} Leveille, 1969). 70kg =
A9 BE 195 ¢ §1o17 glucose® 20~40%
€ AW AMEEAE Aoln HA AT
2E Foo o) ARFHgo] 50~80% A&
HALH AHzZ FAA AHEHA Fe glue
oset UE ZFoz H|EHAUL o] A3
Aoz FAYD cH Etherton, 198%a). Walton
5(1987)& PSTE HA AF lkgTd 704gS 7
UFF FAG ub AidgAdel 50~70%74A
ZAaHATE |tk #H PST FoX A= 2
29l A uhAgtA 5491 glucose-6-phosphate de-
hydrogenase, 6-phosphogluconate dehydrogenase,
malic enzyme % fatty acid synthetase®] 49|

lo

#H4E9t 53] PSTE lipogenic E4E4

2 983 fatty acid aynthetase B3
s 7HE 2 wgdE A= PST Fo4%F
= Auz

gol A9l BXHA] dsktH(Etherton, 198%b).
a8y AL glucose F4& AZ3E in-
sulin® TEE PSTY 93] A ZaHJ=dH
(Walton 5 1987), glucose 48 60~70% %
Av W AUgden @ dAEY s
A Etherton, 1989b).

PSTel & insulin® ZFAdoly ¥Hg =9
A% insulin binding®] Wl % A
T2 3tk PSTE F93dols AWA XY in-
sulin receptort} affinity= o™ &= $A7]
o insulin binding2 Aol } insulin receptore]
tyrosine kinase activity® ZA3t oy =R A
A3 2EL tyrosin kinase activityl = JFL v
A F%thet S oH(Etherton, 1989a). =& PST
7} insulin 28 FEE A= BE A& 93
o] 7jZez MdEdtte AL insulin® &
AAo] mrpiud & e AL 7x¥ Ay
289 Aoz ANEYHEtherton, 1989, b). T
A Ao st Etherton(1989a)& in vitro
A@ANE PST7 Agesldl & 98< nA
Ae oy A ge ANA S A
B3 &2 xpojolrg PSTE AuEsdx &
& Aolgt 3t4th. Boyd(1988a, b)e AR A A|
(Adx J&7 & W) ALz S5 A
$Hx) AT FLAEL glucose T59%
A Zgol R Fgolt Th
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