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A case of interstitial nephritis induced by a super antigen produced by
Methicillin-resistant Staphylococcus aureus (MRSA) presenting as acute renal failure
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We report the case of a 2l-year-old man who had been developing acute renal failure with
Methicillin-resistant Staphylococcus aureus (MRSA) colitis and sepsis. He was admitted for conscious-
ness disturbance, nausea, vomiting, and diarrhea. Oliguria was also observed and his serum creatinine level
was elevated to 10 mg/d/. Urinary protein was positive and an abundance of hyaline cast were seen in
urinary sedimentation. Diarrhea and pyrexia were prolonged and serum C-reactive proteins were elevated,
but lymphocyte and leukocyte counts temporarily decreased from the 3rd to the 6th hospital day and
remained low until normalizing after the 14th day. His clinical symptoms improved with hemodialysis
(HD) and effective antibiotic therapies. An MRSA strain producing toxic shock syndrome toxin-1(TSST-
1), a super antigen which specifically stimulates human Vg,-positive T cells, was separated from his feces
and blood.

To ascertain the cause of his renal dysfunction, a renal biopsy was performed on the 8th day. His renal
histology revealed acute interstitial nephritis with severe inflammatory cell infiltration around the
medullary areas without glomerular changes. Most of the infiltrated cells were small monocytes, and
lymphoid cells were rich in the interstitium. With immunohistochemical staining, over 70 % of T-cells were
V 3,-positive.

TSST-1-producing MRSA was detected in his blood specimen. Furthermore, Vg;,-positive T cells
were accumulated in the renal intersititium, and transient lymphocytopenia was observed.

These data suggested the following possible pathogenesis for interstitial nephritis : TSST-1 acts as a
super antigen in the renal interstitium where major histocompatibility complex (MHC) is class-2-positive,
thereby resulting in interstitial nephritis with T cell migration.
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1978 4, Todd &3 7 F VIR OHHEIC L 2T
&, BREL CLNREE ORI B wRE LTI, #
17 P BB OMESET 5 toxic shock syndrome  toxin-1
(TSST-1)2 % Staphylococcal enterotoxin (SE) iz & L 72
J75 8 (toxic shock syndrome ; TSS)® 2o b & Sk -
2o TNODABRIEA—1—HHE L THE, b2HKE
OFZH (VY ) 2Ry THilRv e 7y —%2H9 2 THl
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VB, SECTIX VEs Bl 2 ikt d 572, @EEH
JFTORIBE T2 D2 THRO S~10%3EE s h 2,
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bbb hid Methicillin-resistant  Staphylococcus aureus
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2o TN ET, MRSA 0B85 U7-HIEHEE R OHE 3
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RE@l:0oTcHhET 3,
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IR © AooRfdel T ABCEE, BRI\, A DL
LD, BY, HECIbL-TWEIZENEhot, A
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pot, FRTEIOH BHEL Y RRMBMETL, 15H
& DIERH TR S, 20 HoOw, BemEAT TR BRI
E-oTHEALTWA L2522 Rah, HAHID Tk
~ERALE E o,

AMRBIRE: &K 167cm, {£ES52.0kg, EiiEE
(JCS-300), # iR 37.7°C, Wik#n 120 [=]/43, %, M0E 108/
40 mmHg, 0 # 24 [/ 43, RR AR RE IR o> 4 1, AR BRI
DBERFD R oo EMIZHERL TOIBEBIERD
ipote, RIEY o 8HIIMAR T, W, RHOFR,
MER bR R ote, LHFCRERE 2RI, MEFICST
AT, BRFIEE T, M, 8 2me T, ik
BIEERED B oT, MRENFAR TR, RORHP, B
B, 7 ¥V ABRRKSOTE EEEERDEM»o,

APRRFRE R (Table 1) (IR TREA(++),
(+), HETLE, BF BNBIUEEAREEZEDL,

Laboratory data on admission

Table 1.
Urinalysis Blood chemistry
pH 6.0 TP
protein 2+) GOT
glucose (+) GPT
occult blood (=) Alp
aseton (=) LDH
sediments ; CPK
RBC I-6/HPF TC
WBC I-4/HPF UA
Cast (hyaline, granule, epithelial) BUN
Blood Cr
WBC 14,200/mm? Na
Het 30% K
Hb 12.8 g/d! cl
Plt 87.1 X 104/ mm? Ca
Blood coagulation test P
PT 59.2 % Lactate
APTT 60.4 sec Pyruvate
HPT 53.9%
Fib 472 mg/d!
PIVKA2 <0.07 AU/m!

Serological test

8.4 g/d! CRP 0.1 mg/d!
22 U/1 1gG 752 mg/d!
170/¢ IgA 98 mg/di!

209 U/! IgM 120 mg/d!

356 U/! C, 59 mg/d/

15u/! C, 30.9 mg/d!

255 mg/d! ANA (=)
23.4 mg/d/ anti DNA Ab (=)
47.5 mg/d! CcD4/CD8 1.9
4.2 mg/d! HIV Ab (=)
141 mEq/! $: MG {urine) > 8,000 ug/!
2.7 mEq/! NAG (urine) 33.7U/1
75 mEq/! Arterial blood gas
10.2 mg/d! pH 1.237
10.9 mg/a/ p0, 103.1 mmHg
263.2 mg/d/ pCO, 37.5 mmHg
7.6 mg/dl/ HCO,- 15.4 mmol/!
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Fig. 1. Clinical course
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#T, LDH, ##avAFu—L0 LR, RE BUN, 2
V7 F= v (C)D LR, BY CI0E L FEEEEE 2T
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ZERABED SN, BT Y F—v A EeBWLL, EFEFR
Tk APTT, PT, HPT QERHMTD dShiz, RER T
IgG MET LT Wiz, & ISHEBOBMRTIEREILL Tw
720 HIV HitkiatE, RA4M T i CD4/CD8 i3 IEH
M TH-o7. MR X MERERFEHFREIR ST, O
R B R FNRAA SRR R IEEED Ay o foo MEENERE
PR, JWEER CT RIS ) > S D MR b b 72 b o 7,
APeigiaE@ (Fig. 1) © ABEHF & D THI, MmH:, F#EFE
Witz , FEREAHO E £ HER (CTM) 5 % B L
Tro B H, ABERHMIRIE T MRSA MR S L7z 2 & o3
L, MRSAIBGRDOBEOD LI, Nra=wq v
(VEM) I H lgoO#EL50EEMKBE L. LL,
VCM #5rhiz b 597, 10 A 27 B o Mgk ¢
MRSA SRt a2 e, s, CTM» 5 VCM 058 D
M ZE R L e 3, FEEAP RIE G D W % A8 o Tz,
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2 RAEBIG b AL L 72,

Table 2. Drug susceptibility, coagulase typing,
and enterotoxin produced by the MRSA strain
separated from this case

MPIPC >4 ug/ml  CEZ >32 ug/ml
PCG >16 ug/mi  CTM >32 ug/m!
PIPC > 128 ug/ml  LMOX >64 ug/ml
ABPC >16ug/m! EM > 16 pg/ml
GM > 16 ug/ml IPM >32 ug/ml
AMK >64 ug/ml MINO > 16 ug/ml
VCM <4 ug/ml  OFLX >64 pg/m!
ABK (++) TS >76 ug/ml

Coagulase ; type Il
enterotoxin ; SEC SEF(TSST-1)

AR TS & VMg ic THRE & huiz MRSA i3
Wb EHIERZY:, 2777 —¥8, z>vFobFyr
HrbFE—THD, TSST-1 L SEC 24T 2% THo
7z (Table 2), ARE#)d D 28R, M Cr o L7 %TD,
5 3 ENC LI Cr 10 mg/d/ %8B 722 kd s, AdME
Reogkiob & 10 A 23 B &0 IinpsErs8A L, (1
A28 TH 6 iifF L7, ABEE 14,200/mm* & -7z H
MEREAS, —IKEHY W 7,000/mm® & THA L, $ic) >3
BR M A B I 3,000/mm? A3, & 39K H i & 70/mm’ & #
WL, 100/mm’ LUFA35E 6 i H & THEREL Tz,

B4 RRIBREFMATR (Fig. 2~5) | B0 REME
Oz, 10 5 28 BE 8§ H I B LM & HifT Uz, FRIUE
R IO RRESNEEIRTEY, 205650 1 i
global sclerosis IZffi> TV> 343, D OREFICIZT< D
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Fig.2. Light microscopic features of biopsy specimen

A : Majority of the glomelurus shows mild proliferative change with
no deposits.

B : Many inflammatory cells are infiltrating the interstitium (mainly
monocytes with small numbers of neutrophils and eosinophils)
and edematous changes are observed. (HE staining, X 400)
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Dilated capillaries around the tubulus

Fig. 3.
The inflammatory cells were the same as those in the inter-
stitium, and erythrocytes were retained in the capillaries
(arrow). (PAS staining, X 400)

Fig.4. Electron microscopy showing many
lymphocytic cells in the capillaries and
around the capillaries
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MoleZ k, iz, HEEROPEBEEAL AR FRANE P &
D LB & EHRIFUC YV 2 b, BUIE R A £ S
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FIEMMOBFOMS b H 5 Z L% 53 hBbE T,
TSR R TR P O MBI ) > SERERH
RamsHEARE L Tuvadz, MBI b ER0C ) o SBREI S
SRR Stz RERARIZ IZEEETD o7z (Fig. 4),
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Fig. 5.

%.

Double staining with rhodamine-conjugated anti-CD3(OKT3) mono-

Y

clonal antibody and FITC labeled anti-human V3, monoclonal antibody
Over 70 % of the infiltrated T cells in the interstitium were Vg, positive.
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BlEDZ Edd, FEEHIZ MRSA B4 X % sepsis 5
& TSST-1 MBEYL. L #- tubulointerstitial nephritis (TIN)
k% ARF Tholz @il iz,

52w EH @ 12 H 10 H i & 24 [ ] Cer 43 45ml /43 %
T LB & 2o T,

I x5 =

MRSA D 4§ % SEC % TSST-1 4 £ O H # 3 % 1
A——HRELTHISN TV B, White 5912 L - TH
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PURE R LD MHC 2 5 A 11 LEED V%2 b D
THiliv 7y —%RB L THIREEZEEEETTH
faeiEEbs 27, 2ok, KitEEI3 THROEE
DE L, WETFOES, 10~10 i 1L wbdn
B THINLEMES W2 DI LT, A= A—H D
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bET B EHETN TR,

AFEFNE, 1) TSST-18 &L OF SEC ®EAE T 5 MRSA
Bl SR AR 2 E, 2) BB, —REDH
MERE L D DT Y >/ SBREDFE LB, FFHhERE %
ETSS 2tb ¥ 2fiRBAONIZ &, 3) BERTO
ME~OMERE2S HZIREETH D, Ao T Ml
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