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TaYle 1. Influence of protein deficiency on weights of thymus and spleen in Mice®)

Body wi(g) Thymus(mg) Spleen(mg) Thymus/spleen”
meant $D ‘ mean{Tange) mean(rar . -

8% protein dict 348,14+ 438 11.4( 8—1i6) COG{41— 79) 0.18

16% protein diet TR5E5.6 67.2(49—90) 156.8(86~210) 0.41

(g/L)

C5 Factor B

5] Normal il PEM )

Fig. 1. Complement system in normal and PEM children!2),

2 dHA YA ko) T cello]i} B cell?] surface
marker7} ¢l AEZZ thymic factor?} )59 T
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PEME] 4% dubeed EA thymic factor?} 7
AElm gl odo(;% Fo] A Tocell 28] Ay
o ®A7E 9= Aoz Btk o]#F T cell9]
PAT subsere] 2o wat Ze)7t 9] T helper
cell& PEMol| A F23E 43t T suppressor
ccle] oy 1 7‘457]' H3tA] kol FFEF
7% Th/Ts(CD4*/CD8 )8 7} ZhAFH Y, An-
tibodv-producing cells PEMo]| A Zr4 gty B3
g3 Ao

PEMO| Nonspecific ImmunityQi|
D)X= Het

Nonspecific immune funcion® PEMo] 2]l
A F e s ZAsth PEM2] 72 nonspecfic im-
mune functons) #ejstE= soluble factorel] B3
ZA 282 Bd, 293 opsonin 7)% < H3F
AE g8 71R] complement?] FE7}F HATEG
E3] C3, C5, facor Be] 84 Fxe 2471 &
A3 (Fig 1).
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Table 2. Relation between nutritional status and immune components in Korean children®!#

normal moderate malnuuriton severe malnutrition

(n=36) (n=22) (n=22)
Hemoglobin(g/100ml) 1.0+ 04 11.3% 04 100 15
Serum albumin(g/100ml) 2.9+ 0.1 26+ 02 2.0+ 0.0
lgG{mg/100ml) 1278 & 60 1041 = 63 1108 4= 68
Cs(mg/100mi) 72 * 5 64 = 4 51 = 4
WBC(count/mm?) 9122 +1023 10277 X770 10918 871
*McanZ SE
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Table 3. Effccts of PEM on immune responses in mice?

Hemagglutinating Cyrotoxidty
% prolein in diet Feeding Ag. Stumul. Antibody (% Lysis)
5wk Bwk 12wk 5wk 8wk 12wk
28 ad lib 0 4.3 4.5 4.4 82 78 84
6 ad lib 0 3.67 4.1 49 18* 327 78
6 1 restricted 0 2.7" 3.9 8§ 15 567
] ad lib + 4.8 4.9 B 76 72
“significantv different from 28% protein diet group B
e A2 g "§7—]H7l Wgolth ZeER Fgd  fd wkge Aol ytol el wE
B 7)1371 G d o Fole Ao g 3 2}l 2 B YT, Brucella atortus= B-cell response
o] o akAle] o odbo]:g_ ulol wtoto ) = A=kt ohS E Q=2 sl 9leld vha] sRBCE B-cell res-
Bole 7d-g AFutel WA HSEH F ponse ©]% T-helper ccllg] 71%2 ToE 3=
78 Aolzhn ¥k 2T Iy 44%EL PEMe]  9%lo)th. T2 22 sRBCo| 4@ B4 T-helper
o5te] FaEY, BEE BEEe] AT ity «ll 750l GEE T wl HEEgene e
FEFY EFHVH AN E 4 dnn 2t ¢ ZoE #Agcth
ol#|&l gl o] HlE g z}=o) 9|8t 22 Good Secretory immunoglobulin® #, 28, &, 3,

= ARl & BTy o). 6% &
L ’-"—1101%.-_' 25 vl 28% Sl F Holz 557
B 2.2]7] C3H{/Umc mice2] hemagglutinating ant-

body &2 A 28% @A dojghe ALgGHE
&7 miceo]] H]3 Zokont 6% wlF o)z

A& EE Z9F killed virus= F9¢ 9% miced] an-
tibody +F& 2720 22 =25 EA o]

ukeo] A& 6% f—*—‘iélo BHEFE 122
ﬂi’ N A E’]

o]-l-«} mfccuous stmulation2-
T4 Sa0l BT 5 UL e A4aE Rolgkn
B At (Table $).
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PEMO| M=0{7H4d Mo Ojx= L

PEM #zle] ¥4 Ig s=Ev TastA gov
MERHA HASH(cel mediated immunity,
CMD& A FaFo] AHFAE ofdtd Bl
¢it}. Chandra¥ PEM o|#o] 9] crculatng T-cell
7 Rash ol) e PHA 2% AZA
s Zade Bastgu’® oled Ak AR
rica®”, [ndia® 5 QA E 7} L olgolo A E
FERAo g Hauyy gt FokE el Columbia
o] o] E o] A5 DNCBe| t]dt delayed hyperse-
nsitivity ¥E-8-o] e A] gokom PHAS] %
HEF A= T otel g we) wo} o] &
CMIHg-2 FFEFo| o A2 B4 AU
29)

CoovadiaS-&- PEM o 2 93 Africa o]@o]
29| J% Feje} CMIS vttt PLFA| of
BA5e) ¥4 albumind} transferrin oF-2- w9 W
ofx FA3 ookEad e E el AL,
DNCB®)| thg delayed hypersensinivty ¥H-3-%= 28+
H9o 499F 9485 &4 E4 albumind
transferrnin 2T A% £7L Ho A5 209
Fl= 90% ©)de] ofolEo] AdTEE Byt
DNCBoj| th3t ¥l2-& 42% 2] EAETre] A4y

$& BHth o|R & Aol &) upa} FddE S

CMI7l g8 57l sht eI 539 532 4

e FERD 88 %Gﬂ‘rt}
Koster%-231) = A1 8 o

ladeshi o} o]of| A 4 aﬁ] % A=
8] 33FFc DNCBY) o3k

o= o]%l S Bzmg—
1‘!", QT
hypersensidvity ¥t

&2 2Afete] FFEo tﬂr% Hejukg.o WslE
dEEAT I AF JE"A eI e
""é OI*J

Aefoll 4| DNCBE = &8 %‘%Eﬂr-‘&
g B2 A7 o -%Zq
HA3 27 elg D, o8
F3 B % 9H Gl de] Frte) 1?-'41?3}‘5&5}
(Table 4). & DNCBE 4% %

micel= 28% WA olz ALEE mices] 1|3
ok E 8F 7R T-ccll killer functono] 2+4&

B, FUYHE 7o) dFEd we 2Y ¥

Ho] 3% 5 7] 3} humoral component7} T-cell

component 2} @] EHE Wo] PEME

Yok CMIY o 2 %S Pes B

8} tH2) (Table 3).

o] A 53

Table 4. Development of Rx to DNCB in PEM children sensitized 2 to 22 days after onsel of refeeding®’

Total serum protein

% Rx 10 DNCB

Hospital day of

. At adrnission
DNCB sensitization

At sensitization

days after sensitization

(g/100ml) 10 24
meant SE
2 (n=14) 52+ 0.5 52+ 0.6 29 50
8 (n=11) 52+0.3 6.9+0.2 75 91
15 (n=12) 56+ 0.6 73107 75 100
22 (n=13) 5.9+ 0.5 7.7+ 0.1 77 92

Table 5. Effects of overnutrition in dogs to resistance to infection with distemnper virus®?

Dietary treatment Weight AVG. survival time(day) Mortality number
Control(70~75Kcal/Kg bw) 9.2 — 0/19
Low(40~~50Kcal) 8.1 14 5/16
Medium(70~75Kcal) 9.2 10 11/15
High(90~100Kcal) 13.0 8 20/23
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Ae QS Ad7e 29 @% AUl gesE
distemper viruse]] Z9H & AEZ IS FolR
Abubge) =718 B 31519 T2 (Table 5). Chan-
drao]] 2]3}H genetically obese mice2] thymus2} sp-
lcen FA 7L F483 splenic antibody forming
celle] S ) e ¥ natural killer cell activity$: T-
el 759 AsE B & GAG.

6414 184 74A] 9] BIREEE ool E 2] serum
Ig@} complementg =, T-celld} B-cell o= A}
A7} =] 7} §l%.e v, CMIS) phagocyte function-&

sk @77k vl
hypersensitivity response2} PHA-induced lymphocyte
stimulationo] 7443 2™ bacterial killing capacity=
Zasdth 1gng Hghe HI Bule CMId
Qe AT Yoz BAG.

Hol3e) ARFH FH BHAME DA%l
HElg). Fisher523)nx|uk2le]g AbS® 77}
canine hepamus viruse] Z+ho o & AsHA g
Fgor, ¥ @ 7)IE 23 AYEE Edn
5 A AGR
SFAISFA T TR ukA o] 2 W.a A 9] mberculosisd]
gt Aade e hA g o 2] pneumococcal infe-
E AFHE LYo
&3 gL volrt 2, 6, 307M4E @
1% (80% )3k, A4 (6% )40l 2 47147t
AL W ymuse] TAE MHP*‘ol?M
kot spleeng] FA= oA e
Zlol8 HolA gkl Ryl Eﬁl PHASL
Con Aol gk T HZ9 FukgxE Tx}4e]
TollA e AFE BT ofd HE B celld
FHNEE F=she Aoz ¥l PWMe did
Ehg-oll e ol 7t FAshA] ol nA R ol 53]
CMIZE A& 7ickn F43519th(Table 6). =35t
1271EE Fg e AS *}%3}%/\1 Aol A

£, cutaneous delayed

CLiOnO]]

‘E‘ al=&

Bagol BE deuss 2Ae dE 1T
Aol thymuse] HEE £21450 tﬁ] PHA%} Con
Aol Tt ¥h-go] AZXFHH, o]l x Xt

Table 6. Dictary lipids and immunal responce in rars™?)

Weight(mg/g bodv wr)

Surmulation Index

Group
Spleen Thymus PHA/control Con A/control ~ PWM/control
HF—-2M 24.00% 6.57 4.65% 0.58% 2340+ 4.21 75.96% 19.01 13.16% 6.36
HF-6M 14.01%£3.19 2.64% 0.95% 9.23% 295 57.28+27.66 6.90+1.92
HF—-30M 22.00+2.71 0.99% 0.10° 5551 275 32.96% 18.28 2.40x 0.64
LF—-2M 17.65%+ 1.30 6.59% 0.942 41.32+ 13.76 89.05+ 24.37 4.80% 1.25
LF—6M 28.36+ 8.06 4.78% 049" 1322+ 471 46.94% 15.57 508 1.04
LF-—350M 19.29+4.16 1.47+0.40P 6.61= 5.11 38.77£21.17 2.61+0.74
Age eltect NS p<0.05 p<C0.05 p<20.05 NS
Dietary effect NS p<C0.05 NS NS§ NS
“Meanz SE

HF 1 30% [at dict LF: 6% fal diet
2M, 6M, 30M -2mon, 6mon, 30mon of age
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