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Malnutrition is frequently observed in patients with pulmonary tuberculosis. We have
already reported the nutritional disturbance in those patients by comprehensive nutritional
assessment. But the mechanism of this nutritional disturbance remains unclear. We
anticipated that cytokines contributed to the nutritional disturbance. To elucidate this
mechanism we measured the productions of interleukin—1 (IL—1) and tumor necrosis factor
(TNF) by peripheral blood monocytes, and correlated them with nutritional parameters in
those patients. These cytokines had been reported to mediate metabolic alterations in
inflammatory process. Subjects were 45 patients with bacteriologically confirmed pul-
monary tuberculosis and their controls matched by age and sex. Adherent monocyte at 0.5 x
105/ml were stimulated by lipopolysaccharide (LPS), and the culture supernatant was
measured by ELISA for IL—1 and TNF. In order to assess nutritional status we measured
serum albumin, transferrin, prealbumin, retinol binding protein, branched chain amino acid
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(BCAA)/ aromatic amino acid (AAA) ratio as amino acid imbalance index, % ideal body

weight (% IBW), % arm muscle circumference (% AMC) as muscle mass index, % triceps skin

fold thickness (% TSF), as fat store index.
The results were as follows :

(1) Patients with active pulmonary tuberculosis were confirmed to be malnourished in

visceral proteins, plasma amino acid, and anthropometric indices.

(2) In patients with moderate or mild nutritional depletion the production of IL—1 and

TNF was higher than that in healthy controls, and significantly correlated inversely

with the nutritional parameters.

(3) In patients with severe nutritional depletion the production of IL—1 and TNF was

lower than that in healthy controls.

The present study suggested the interaction between nutritional status and these
cytokines ; the hypermetabolic effects of IL—1 and TNF might induce the nutritional
disturbance in patients with pulmonary tuberculosis, and severe nutritional disturbance

might in turn diminish the production of these cytokines.
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1. 308 I

fifEzBEIC “PE” ODBRENEZVI LR, DAL
LELHILNTHBY, bbbt bFEMSKETMIC LD
INOSDBRBFICLBY ZREREFEOHFAEZMEPRL T
7 PP, & AR, SRERERHREE ] R O SRR
KOS LTVBEENEH A A YDBRIEB L UR
HOMTHEEBBREEZR/IZLTVLR I EPESNT
ktz, SEIbNDLNIREL DHA b A4 v OHRTHRFIT
EH, BERBMIcKESTEELR> L a0 % Interleu-
kin—1 (IL-1) & Tumor necrosis factor (TNF) A3
INSDEED “PE” IKBFR LTV AAHEMEEZE
L, ZORMMBEKIC X Z2EAREZRIE L, B 24
RAEBOTHEST 3,

2. MRELUHE

At B

SRS S DI BPHEA 2 <, WEZEHEE D HER A
RS hororREIME SR R 45 81 (53 30 #il, 72 15 #l,
SEIIERG 47,7 %) T, DUkERIGEEBIERTOERTH 5,
av bo—vE UTHER HEESBES /T A bER
WTHRET L 72,

B. /5 ik

1) IL-1, TNF Btk Remils

(1) KISIMBERD 578

BEBXOREAND S~ VNI, FEEOY v
iR E A AR (PBS) %0 A B, Ficoll-Hy-
paque thEE OB 00g, 30 43R 1c T BAKLBRIE 4y
REL, PBS T 3[EIEEHE, 10% Fetal calf serum
(FCS) (Sigma #t) i1 RPMI1640 ki (GIBCO
) WiElE, HO5MLBFCSIKTa—F4 7 LT
S2F vy b YFq4y¥a (CORNING £ 25020)
AL, 87°C, 5% CO, F T 1 B5RIME L /e, MER
%R & PBS © 3 EIpEA, FEEMEEREL 72,
0.2 % EDTA, 5% FCS/PBS % 5ml #fnz, 4°C,
150 BIME, Xy 71 v 7 BEICTREEMR A EIY
L, 10 % FCS i RPMI1640 ¥ ## T 0.5%10%/ml i<
FEEL I, BB, BEUKHID 97 BRI ER <V A F v 5
— CYREGHETH - T,

(2) H#& b oEIK

0.5x10%/ml i Fq% L 7o BBk 10001 % 96 /ORE T L
— + (CORNING #t 24860) 1243, 10pg/ml (A&
&) © Lipopolysaccharide (LPS, W, E. Coli
0127 : B8 DIFCO #) %iin, ez, 37°C, 5
% CO, T T 24 Befuls &, LiEEEI, —80°C THllE
FTHREL, CobEhicaEns IL-1, TNF 7§
HEHEROZNZTNDOEERREE L,

(3) IL-1 /EHEoRIE

FTTIHEENTWS Enzyme linked immuno-
sorbent assay (ELISA) 7EIT & - 72979, fiij BT~
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% &, IL-18 1cxtd 5 €/ 2 v —F fifk (CISTRON
) 27U —bCEE YT, RY VY —F%E100
Ll $oEA, 37°C, 2 BfIME, IL-18 195Uy
FHIMFE (2RFEA) 2FM, 51 37°C, 2 BE
#% Horseradish Peroxidase ¥&&iiY 4 ¥ IgG (3
WHUA) RN, FETHER, £HE (o-phenylene-
diamine. OPD) ZiFmML, ¥4 @it TRIE,
e S [L—1 G2 EE L.

(4) TNF iEHEoflE

TNF G & IL-1 & FE#fic ELISAEIC & » 7
TNF icxtd 3 €/ 7 v —F ik (RILE & » 54t
5) 27— VeREE HvIN, ¥ vE—FEREEA
#% Peroxidase =##L TNF & / 7 o — F VHEER
hn, KB (OPD) ZiFm, Ptz hEshic TRIEL 7o

2) KBEITMOIEEL L TRUTObDERE L 720

1. BEHA

(1) %fE#efAE (% Ideal body weight, % IBW)
[ —E R O BHERE N B (A EL,

(2) LW =AM M FAERGE (triceps skin fold
thickness, TSF) Harpenden skinfold calipers %
AOVTHE, BHROERE ShTWS,
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(38) EMiF (arm circumference, AC) LRithsid
JEFE,

(4) _FREfE (arm muscle circumference, AMC)
AMC=AC —-3.14x TSF, HiRBOEFRESNL TV 5,
7272 L TSF & AMC & 22 5% OfE#EICH g 5 ¥
% TSF, % AMC T#% L1,

2. HEfbErE

1 WBEBH

@ ImE7VT Y (Alb)
@ Rapid turnover protein
a) IMiErS 272 v (T
b) ME7L 77 3> (PreAlb)
¢) IMmEVF/ —viE&ER (RBP)
(2) M7 3/ BT
BEARE 835 BT 3 BREE RIS TRIE L 7o
O HE#7 3 /8 (branched
acids BCAA) (Val+Leu+lle)
@ F&EMET 3 /B (aromatic amino acid AA
A) (Tyr+Phe)
® BCAA/AAA=Fischer ratio

chain amino

Table 1. Nutritional Assessment in Patients and Healthy
Controls
Nutritional parameters Patients Controls
(1) Biochemical N=40 N=40
Alb (g/dl) 3.50+ 0.51 4.46+ 0.60
PreAlb (mg/dl) 24.3 £12.7 36.3 = 7.30
RBP (mg/dl) 2.70+ 1.46 4.37+ 1.22
Tf (mg/dl)y 232.2 £50.2  314.0 =43.0
BCAA/AA 3.16+ 0.35 3.68= 0.41
(2) Anthropometrics N=45 N=45
% IBW 86.2+11.7 100.5*+11.9
% AMC 86.0£12.6 100.9+ 9.0
% TSF 82.4+26.4 115.1+58.4
Each value represents the meanftSE (all p<<0.01)

Table 2. The Production of Cytokines in Patients and

Healthy Controls

Cytokines Patients Controls

1) IL-1 (ng/ml) N=30 N=30
LPS 7.60+2.80 * 5.51+1.31
(=) 2.23+1.54 1.78+0.69

(2) TNF (ng/ml) N=35 N=35
LPS 3.40+£2.07 * 1.46+0.40
) 0.68+0.51% 0.37+0.18

Each value represents the meanfiSE

(*p<<0.01 # p<<0.05)
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3. B &

KETE T, TNTOEFH ST 2 =5 LFRT
DSEHBEE T, BEHAARTREACLL TERD
KT % »ir (p<0.01) (Table 1)s Blackburn ®
Bistrian 513, H#E/¥5 4 — ¥ OETHRBEEEORE
%, (1) BE % AD 60 BLIT), (2) < (60~80
%), (3) BREE (80~90 %) @ 3BHARHAL KPP, 4
DOIfiENBEBORE YT £ — 5 DFEHIZ, BCAA/
AAA BBREICHEE AL, thoEH T TRE
ADEHD 60~80 %1z 27z v th2E O FEREE 1Y
Lo

+4 b h A vEERRETIE LPS R0 1L-1 EARE,
TNF EERET (p<0.01), FEflEHO TNF EAERET
(p<0.05) BEHRLFICBVTREACLLCEREOS
flix R L7z (Table 2),

wicEERLMAT, NEEACMBET VT I ViEE
TNF, IL-1 EffeE OBaf%, B L UHEHNIED %
TSF & TNF EAfE & ORAREMRET Lo KREB/VT £
— I DBEEADE0~80% (MET VT I VETHE
2.7~3.6g/dl) OHhHEEORBEREDHFES 5 EER
® TNF, IL-1EARE R RBERERER, 60%LT
(M7 VT 3 v 2TUUTF), BED2VIIRERTOH
wIWE, 80 %Ll E (ME 7T VT v36LLE) v
FhELBLTbEEERTERERD 2 (Fig. Do
R DR BEEOEAT 5 MEKEEIEETTR LA
BOIENBVETIWMEND B0, = I TRERED
BEAMBET VT I VBT a) &F (Alb<2.7), b)
HEEREE D SR DBEERB L URBEEOEE LI VE
E8 (Alb> 2.0 (U FhEELIFRERERED O
9 BICHF, ThZho LPS o TNF, 1L-1EE
HEREARE Lz, TVT 3 VE2.7g/dl DIT OEREEE
HRERER T, TNF EAREL 0.8110.42ng/ml T
e A 1.45+0.40 ng/ml KL LEBROE T 2RD, 7
VT3 Ul 2.7g/dl & 0 EfE O hEELIT K ERE
BEPTIZ3.68£2.01ng/ml & EEAICHLL TEED
EREZED I,

IL-1 BRI R A rE B B 581 4.03+1.61 ng/ml,
R Dl TR B EEER 7.83+2.63ng/ml THH
#WAB551+1.8lng/ml K L ENEFNHEEDOEKTB &
vERE2REDI. (Fig. 2o

Wi T REEERETICB T 5 REREOR
B & TNF, IL-1EEHERE & OBRERET L, £k
Hjov5 2 —4% & TNFEAREE OBKRICOVWTIRE, C
NoOBRERTIRIMET VT I vEd TNF EAREE
SEOHOMMER L, £, MES LT VT I VE,
MmEr 527 =Y v, BCAA/AAA bEBRIC
TNF EEfe L BEOADHE%ER L (Fig. 3)

OB wee & BT

an

10 TNF (LPS)
(ng/ml)
L]
7.5 .
. 0
5 : ° . ' . ¢
e o* v
2.5 . S et e
o * e . L
0 .
2.0 2.5 3.0 3.5 4.0 45X
Alb (g/d))
Y IL-1(LPS)
(ng/ml) * *
. L]
10
e L] . L]
.  § .
] . . . e K
5 . . . .
0
{f——r—r— T
2.0 2.5 3.0 3.5 4.0 45X
Alb (g/dl)
Y
10 TNF (LPS)
(ng/ml)
.
7.5
5 . ' . ¢
L] ‘ * *
2.5 o . e * .
% ° o o °
0 .
50 100 X
% TSF

Fig. 1. Correlation between Nutritional Para-
meters and Cytokines in Patients with
Pulmonary Tuberculosis
Cytokine production in patients with moderate

nutritional depletion is higher than that in those
with mild or severe nutritional depletion

BREHIE & TNF BELEHE & OB T IREIERY
7 x -5 L D%R &M% IBW, % AMC, %
TSF & TNFEABEMIcEEOAOHEZRED
(Fig. 9o

IL-1EEAEREICBI L Tld BCAA/AAA & IL-1EHE
tERIcEROAOHMERY 72 (Fig. 5o
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Fig. 2. Comparison of Cytokine Production Classified by the Grade of
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Cytokine production in patients with serum albumin=< 2.7 ; [J, serum albumin>2.7 ;
P, and in healthy controls ; . Each value represents the mean*=SE
Student’s t test * p<<0.01 # p<C0.05
Y
10 INF (LPS) Y=50.98-9.717X Y |INF (LPS) Y=27.03—0.374X
1 (ng/ml) r=-0.594 p<0.01 107 (ng/ml)® r=—-0.522 p<0.05
7.5 . 751 . .
53 51
2.5 2.5
) ] . . -
0 M T 0 =5 T —r—r—r—r—r—r
2.7 3.0 3.5 4.0 45X 10 20 30 40 50 X
a) 2.7<Alb (g/d)) b) Pre Alb (2.7<Alb) (mg/di)
1‘64 TNF (LPS) Y=36.93-0.088X Y | TNF (LPS) Y=85.35- 23.10X
1 (ng/m) *  r=-0478 p<0.01 1 (ng/mi ° r=-0.793 p<0.01
] ]
7.5 . ° 7.5] .
5] 5]
: 4
2.5] 251
0Ly v

Fig. 3.

IESO '
¢) Tf (2.7<Alb) (mg/d))

2.5 3.0
d) 24<BCAA/AAA<3.7

200 250

Correlation between Biochemical Parameters and TNF Production in
Patients from Normal to Mild/Moderate Nutritional Depletion

In patients with mild or moderate nutritional depletion and in those without
nutritional depletion, TNF production is inversely correlated significantly with
biochemical parameters
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Fig. 4. Correlation between Anthropometrics
and TNF Production in Patients from
Normal to Mild/Moderate Nutritional
Depletion

In patients with mild or moderate nutritional
depletion and in those without nutritionaldeple-

tion, TNF production is inversely correlated sig-

nificantly with anthropometrics
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Fig. 5. Correlation between Biochemical Para-
meter and IL—1 Production in Patients
with Mild to Moderate Nutritional De-
pletion
In patients with mild or moderate nutritional de-

pletion, IL-1 production is inversely correlated
significantly with BCAA/AAA
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