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STUDIES ON THE IMMUNE RESPONE IN PATIENTS
WITH CHRONIC RENAL FAILURE

I. PPD, PHA SKIN TEST AND PHA-INDUCED BLASTOID TRANSFORMATION
OF PERIPHERAL LYMPHOCYTES IN UREMIC PATIENTS
MAINTAINED ON HEMODIALYSIS

Yoji Morikawa
From the Department of Urology, Osaka Gity University Medical School
(Chairman: Prof. M. Mackawa, M.D.)

The immune response in 55 uremic patients maintained on hemodialysis was measured with

PPD, PHA skin test and PHA induced blasteid transformation of peripheral lymphocytes in jn vitro

system.

Positive rate of PPD skin test was 629 in uremic patients, which was low in general Japanese

adults.

Mean diameter of erythema of skin reaction at 48 hours after the intradermal injection of 5 ug

PHA was 21.1411.8 (mean+SD) mm in uremic patients and 36.64-17.3 mm in normal control sub-

jects. The difference between them was significant at P<0.001.

Blastoid transformation of lymphocytes was determined with quantitation of tritium thymidine

incorporation (cpm) and the ratio of blastogenasis was revealed as stimulation index (51).

ST was

32.14-25.5 in uremic patients and 50.24-27.2 in control subjects. The difference between them was

significant at P<0.01.

SI was low in the uremic patients with high serum creatinine level.

On this investigation, cellular immune response was reduced in uremic patients and lymphocyte

transformation using whole blood culture was useful method for evaluation of cellular immune com-~

petence in severe anemic patients.
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INTOV S MERAREHR (UUT BUN ERE9) kO
mEsv7F=r (BT S-Cr £153) EDREFIC
WS 2 A,
I. WREKUCAHE

1. %z

SEULHE 3 EOMKENR 220 T A BHEREE
EHOZTHISH, 1208, EEIXITRD D 68,
BA2ETH B, BIHARIZ3 AL 68, Vg3IE
BTHb. gis, HBEEPRENHFO®RE 22T
TN B BE DBV S R BYUE 2H T 5 AR
AUt

SHEHI R A 202 22 Y, BI8K, K T7H, &£
132500 5 6858, LA TH 5.

2. AHi&

1) PPD ARG

0.5ug/dl © PPD (HAY —— o~ —fE2k
FREBLY <ov s 9 B 0.1 ml BEE O bR
R TER LS S ORFR OB R LR 2HEL,
L5 DHEFEYE % PPD FRRISOAEEE Uiz

2) PHA FREIG

PHA-W (Wellcome #t#I, purified phytohaem-
agglutinine HA 16) 5ug %24 0.1 ml OEAKE
W 2 B AT B N4 L 48 48 1T FRR % PPD
BRARISEFFEOHETHRE L.

3) MEAMEREIC L 5 ) o RN DU

AT BEIRATIC~ 2y > 0 (10 ujml) RRAIM% -

lml EL LTz, 20 0.1 ml 552 % E s
7L, RPMI 1640 #3855 (<= + 9 » 100 ujml,
Z b7 b4 v 100mg/ml 5F) 2NitE%
ITml & U7z, DWTEEESSRIC PHA-P (Difco 184,
134 7 R50EFFD 210 p]l FORML, 5 B

7% 19804F

BA22E0ERPRELLN L5, GEERENEEE
T 37°C TASHFERL L T, KT 248 RN *H-
thymidine (A&7 A v b~ el HER 5 Gy
mmol) BYEINUTZ. REMRTH, REEEICEEK
Iml 2 A 30RMEHEIFRE L T AlR% BMm I
#, millipore filter (Sartorius 3% pore size 1.2 g,
Ef 25 mm) ERESEIHEGEL .. DWTkeE
#a 10ml To 4 vk —% BV, 350K 5 %=
IR{LERRR © PROERATIA M E R RO 2 D%, T
4 VE ~ BRI HIREBR XY counting vial (F{f
VU FL—va VHNA TR CEBL, 10ml Oy
vFL—~%—~jK (PFO 4.0g Xt POPOP 0.1g
Ay VEREDLLIZED) 2INA, Wy 5
Vv~ gy %2 — (Nuclear Chicago #: #,
Mark 1 ) CHRANEM:2HE U, 72 PHA 25
I TIEROER 2TV, Fig. HTRTEHERK
T, PHA 7tk sH~thymidine (D& Y £ & (cpm)
% PHA JEIRINBEED ZNTRRU TH 2Ry, stimula-
tion index (PIF SI fEEMET) & UTY o eiRkehsE
fLRBERHR LI

m. B &

1. PPD ARG

BEEROYEFEREIE 14:8410.8 (mean—+SD)mm
Thh, 10mm P E2EMHET2E BT 62%L
Y, BEABRADHSE HELTERTH -2
(Table 1). PPD & BUN &3 MBI 72<
(Fig. 2), S-Cr & 348513 A bigd -7z (Fig. 3).

2. PHA AR

BEBOMSERFET 21.2411.8 mm T, WERE
Tk 36.6£17.3mm TH Y, fERE 0.1% UTTEHE
BZE2RZDz (Table 1). PHA RS BUN &

Heparinized peripheral blood is collected.

¥
Whole blood (0.1 mi) with and without PHA-P (10 u) are cultured

in RPMI 1640 (0.9 ml).

incubated in 5% COz at 37C for 24 hrs

3H-thymidine (1 4Ci) is added to each culture tube.
incubated in 5% CO;z at 37C for 24 hrs

DNA is precipitated on millipore filters.

Radioactivity is counted in a Liguid Scintillation Counter.
(Nuclear Chicago)

cpm with PHA-P —back ground
cpm without PHA-P —back ground

Stimulation index (S.1.) =

Fig. 1
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Skin reaction to P.P.D. compaired with BUN

in ‘hemodialysis patients (n=55)
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Fig. 2
Skin reaction to P.P.D. compaired with serum
creatinin in hemodialysis patients (n=55)
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Table 1 3B L (Fig. 4), S-Cr & B A LN
Skin reaction to PPD and PHA 7z (Fig. 5). Jzis, BEEESOZHISE & W IERE25 4R
in hemodialysis patients 20130 T,  FEREALTRE ORFER PR A 1205,
EHOERENERZBEL T2 DT -1

PPD Patients 3. PHA Jiftllck sV v mpih#Eibs
n=55 ST I EBER T 32.14255 T, WHEEO 50.2
+ 2‘11- EGZ‘}Z; : £27.2 LERUTIEMBETH Y, BRELISUTOE

— 389

BZE»FYiz (Fig. 6). SI {H& BUN ki@ 5 OF
B &btz (Fig. 7) 95, SIL{HE S-Cr &z

sz R
PHA Patients Control subjects UHEBILRED b (Fig. 8).
n=55 n=14
V. & %

Average 0~42.0 8.9~56.4

diameter (mm) » " R S 2 e

MeantSD  21.2+11.8  36.6:17.3 BERCARBE ORI R REOREL <5 12

Significance P<0.001 PPD, PHA BZPS‘}E)/_S*;J: Z)\’ PHA ?Uﬁ{z; A YN

IREFEAVBRICOWTHRR UIZDT, 2 DRIV

Skin reaction to PHA compaired with BUN
in hemodialysis patients (n=55)

31(49}_

(mm) N.S.

404 *

301

201

104

[o] g Y —
S0 100 150 BUN (mg/dI)
Fig. 4
BEBIMATI TW3. PPD GBI BARA—BREA T
1. BEARKBIEONWT BTH AP O TIEREFEREEE TIE—BITET

PPD BEPISS ISR E D 2T & L TIR S — i LTHD, BoP ORMTIA58%, B LD 134495 &
bR TV RHREERTH A, 2 U TLOHHREHE BELTEY, BEFORMTEI2H ThH-1.. TOR
BEREBE OMEEREREDET 245 DICFIA § 1 IEREDOIETRBER S E UTOMBRERFREDET



o0
<
)

BRI BHEERE - ARt

Skin reaction to PHA compaired with serum
creatinine in hemodialysis patients (n=55)

;—'_(49)
- NS.
40 4
30
204
101
&} y— — ™ 1
5 10 15 20 sCr(mg/dl)
Fig. 5
BRWT 5 EEZLNDD, Hx DEETOVTNS
Stimulation index in hemodialysis patients i3 1 | @ PPD FHKIGIZY TRATH TS D, b
DRFIRERE & DREMSHEPBETDH 2.
SI PHA ARG PPD 2 D OFIEIC & 5 R

150
BEG & X2 505, RNESICE Y ET B RER

IR I IR RE B S DB L TV BT
W, FERENMEEAEREOEZEL U TANLATY
A9, EREMEBETCIRISVTYD, WMo 5 EA
1001 ) ) Bt E R D HIREOREN S L, BRI B
: higWis EORIELDH 5. SENIIRERL X ORIER
FELSEAT DI PHA-W 2H L, 5peg 2EN

. . BH U8R ORREOHTEIC L b, BEBTO
i : ERLGOEF 2RI COHRGBEBRES

50 i i ERBEETAD ALTOA. 4/1159 13 PHAW
—.* 5pg % RS U248 IR O FORMEE BITRERT
& 12 122471 mm, [EEZETE 28.74£105mm Th
: SIZEREL, BELARCEERTORGOET %

° p—— r— DTS, v
MeantSD=50.2£292 MoantSDo321£255 PPD RS E PHA BARISOREICIIIREE
Fig. 6 D bRz ol U PPD BAIRIGHSRIRIY S

BIERLEERIG TS 2 DICH U, PHA FARIGHHE
RANZEGTH S EBbN5h, 2hi®zice
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Stimulation index compaired with BUN in
hemodialysis patients (n=55)

sl
N.S.
100
501
o T . I.. L}
50 100 150 BUN(mg/dl)

Fig. 7

Stimulation index compaired with serum creatinine
in hemodialysis patients (n=55)

SI
y=—35x+805
p<0.01
1004 y=-0.315
504
(o] 7 T Y T
[5) 10 15 20 sCr(mg/di)
Fig. 8

NHORNRIEZEHCTS S CLRBEDVDHS. T FEON, b OEF I -BCG HEKIC PPD K
Iz b PPD B KR OMBEEE DSR2 &b SRR T 5 LR S TIREY A DN AERERED S D,
NBEDIEEMRT H3H5, BEETEITS PHA & SHBRE L TVET.

ARISMET LTV 5 B TIERERBIC VTS 2. PHA JEIC& 3V v SEBEERIBCONT
EEEEELONSE. 7, PPD EHEEYEHEL, PHA 1% in vitro BV TIHENIC T-cell 24h#E
PHA FRGHSHEVEE TR SRR HIRABLEVAGNTEY, CORGRANVTER
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ZREFB T 2 MEEAEEEDRAES, HEREETO
BRZHENINTDEL OFEV 22 INTN A, Sitke,
BE1 35 ) of Touraine 51D IEFED J Bk
uremic plasma I CEFEVEESE T T AL &R LT
W3, 21T, Touraine 510 |3BIRELEEDY /9
FRIZTERE D plasma T bERIZET L /20N E
BEL, HEREIETOEREDS uremic plasma HITH
BLEERELTVS. UL s REwE Kaufl-
man 512D IHEEY L oSERMIEREZ D plasma HTIX
WEIEVB BT UIZE S Th B & #H4l, Touraine
BIWWEEI ST BIERRUTE D, U v SBRUOER
I T

S, FERIWEREMBEATITL H Y 2o mREE L
ReWELI. COHEOEREIRS TRE L OHEE
& DHEPD SN TNE 10, 2MERETIZ Y >/
k& plasma JIOBERZRKIC 252 LIT 72575
SERGRE UITBEEEREEE DS RREORNYS
Y, REAOEMIITEIRHDETHZ T EPHE
TN, COXOIBERPNRLEUTRELTHRE Y
FICHEUTITHETH 5. BRILMICR~NIz e & BE
RO ST EECEREHC g U CEETH b, uremic
plasma COEE Y L5k D PHA @i 3 KGO
EFHSRa N, SI & PPD, PHA MEAEIGR
FEBE 2289, mitogen MDEL, H AWML in vive &
in vitro DMEDZFEC L B EEZ LNA.

3. BUN B LU S-Cr & SI/E, PPD,PHA
ARFEOHEREIZDNT

Huber 519 3 RIEHE LTI autologous plasma
RO PHA RIBIC L 5 ) v S BRETE{LEEIZET L,
i BUN %% 100 mg/dl DL EOBEZ T TR
BETFLTWVAE |EL TS, Nakhla 210 i
blood urea %3 200 mg/dl LI FDEEDHIEMDE
FELD LU o REENF O EWMEL TS, F
1z, Sitk®®Touraine &10}% in vitro T urea HRiN
WX %Y o REUSOIFHIIR D TR, HEDOR
#Ti2 BUN E4EfT0 -7 3D AR &3
LIHBERR 39, urea LMTREL I EBOBKRIE
WEEALBD.

-2 ¥IT creatinine (Cr) 20U T 3, Touraine 511
13 in vitro GO Cr OERIME Y o/ BREE LRI
U7zt 5, methylguanidine (MG) OEINTIE Y%
{YREDIE T 23, Harris 510 % [ARIC MG T X %
) o SEREEALRED (BT %88 7205,  guanidinosuc-
cinic acid (GSA) |3 Lz -T2E L LT 5.
—7h, BREREDOMWZ 7 = v ItEHOEEI R

EBEATTSPNS X 51/ h BUN & GSA BLUF
S8-Cr & MG 20 FNEET A EXHMLENTY
2. Pk h, BEORET S-Cr PEEITLA3
&SI DIETR2ADIZc & Cr DEBEOIEFEER
5108 Cr &EBWHEMLTHE MG &23W0EH%
HID uremic toxin CPET L 3 LHEHII N A, FT7z,
FPD 51 oF PHA FHEGE S-Cr L idigEE w7,
SI D#sps §-Cr AR RUT T &L in vitro TD
FIGDFEHS uremic toxine (DEHE » §ilIC TG 5 12
WEEILLND.

S8 in vitro \TE A Y LoRIRIEERERANT, 0E
REICEZ#Ed 5 uremic toxin (DFRHT & FFREIRIE L
BEDWBEICHE I LT E I

V. ¥ £

1. MRBEN 25T T BEERERESICD
WT PPD, PHA BENRGSH L 08 PHA RiEC X 5 Y
LONIRETECRE R BIE L, MISHEGREREDI S D2 K
TR,

2. Y LoSEREEILE E S-Cr &3 EEREDI.

3. BEHEALEFZERBRORMREIZS Y,
N5 R2NHRE LU THREBEORE 2T 3 8RS IIE
BREITL %Y RSB CROREIZSE ORI T+
NERESEONB A TENR TR Y, FBELTITLD
BHEEBEUIZHETHS.

MEFD B ICHES, HRMERD- 2 BEiIESERIC
Tt LEd. B AROESIEAEATHENFES,
F2ARH AR SR BOTHEE L.
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