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Clinical Study of the Correlation of Tumor Necrosis Factor
Alpha and the Proteinuria of Henoch-Schoénlein Nephritis and
Idiopathic Nephrotic Syndrome

Dong-Ho Jeong, M.D., Jeong—-Hyun Park, M.D., Hye-Cheon Jeong, M.D.,
Hyun-Hoe Koo, M.D., Jun—-Ho Lee, M.D.” and Tae-Sun Ha, M.D.

Department of Pediatrics, College of Medicine, Chungbuk National University, Cheongju,
Department of Pediatrics’, College of Medicine, Pochon Cha Uuniversity, Bundang, Korea

Purpose : It is not clear that the development of glomerular injury and aggravation by tumor ne-
crosis factor alpha(TNF-a) is related to intrarenal or serum concentration of TNF-a. So, we
studied the relationship between the concentration of TNF-«@ and aggravation of glomerular dam-
age in the Henoch-Schénlein nephritis(HSN) and idiopathic nephrotic syndrome(INS).

Methods : We collected the sera and urines of 21 patients with Henoch-Schonlein purpura(HSP)
and 22 patients with INS visited Chungbuk National University hospital from March 1998 to March
2001. The concentration of TNF-« in the sera and urines were measured by sandwich ELISA.
Results : Serum TNF-a levels in the HSP patients with renal involvement were significantly
higher than those without renal involvement(=0.009). But urine TNF-« levels have no correla-
tion with renal involvement(P=0.088). In the HSN patients, proteinuria have a significant correla-
tion with serum TNF-a levels(P=0.004) but less correlation with urine TNF-a levels(P=0.053).
Otherwise, proteinuria have no correlation with serum TNF-«a levels(P=0.763) but have a signifi-
cant correlation with urine TNF-a levels(PP=0.007) in INS.

Conclusion : These result suggest that the serum concentration of TNF-a would be important to
glomerular involvement in HSP. And, it is interesting that proteinuria shows a significant relation
with serum TNF-a levels in the HSN, but with urine TNF-« levels in the INS. This means
the major production of TNF-«ae may be originated by extrarenal inflammation in the HSN and
by intrarenal tubulo-interstitial damage due to proteinuria in the INS. (J Korean Pediatr Soc
2002;45:240-246)

Key Words : Tumor necrosis factor- @, Proteinuria, Henoch-Schénlein nephritis, Idiopathic nephro-
tic syndrome
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#EATh 2 AFelA gl ghole] TNF-e 9 %
2 =437 Ad e 28-S 7R Folr Ade
SA7F & A FEE 100 pg/mL ooz A
o] el 93t & wiAlEy] Yl g st}
E9 TNF-¢9 ¥XE 100 pg/mL PRkl A$-=
3l tl. SSA(sulfosalicylic acid) oz Qgkwlo] 1+
ol AZEHW 247 B 8 o} vwgks =4
itk Sl 244)3F QW HAMY 96 mg/m’/d

ooz Aot o o] creatinined e BlE

gtk HSP el AAs A4 2wt
o)

Az P Gulne] fie wel HSP e & Adst
2 92 Folo] AA(HSP-a), HSP Xt & Hxe}
Sl 7l FekE $holo] HA(HSP-b), d=rt F
Hhelo] X85 & avkio] 7w Fhole] HA|(HSP-
09 3Tz AEslgen &

AAE v 7b S et
e Fole] HANNS-a)oF iyt wy & At
3AS W Folo] HANS-b)E AESAHTable 1).
2. 4t i
BooAe]a] A#@3 ELISAWMHES  DuoSet”

ELISA Development System(R&D System, Mine-
apolis, USA)S ©o]&3t3ch ol& AAls] 7|&std
4 4 pg/mLE A A7 capture antibody(mouse
anti-human TNF-a)E 96-well microplate®] Z+
well o] 100 pL& ¥ F A=A 15412 &<t vt
SAIAT ©]F microplate® wash buffer® 33] Al
Z)3}al block buffer 300 £LE €l 1AZF & 42
oA WREAIATE The
er® 33] AlA3tar A ¢} standard(recombinant hu-
man TNF-a@)E 100 LA o] 2A17F &<t A2

OS2 microplateE® wash buff-

Table 1. Grouping of Patients in Henoch-Schonlein
Purpura and Idiopathic Nephrotic Syndrome accord-
ing to the Severity of Proteinuria

HSP-a. The initial samples not progressed to
nephritis in HSP(n=5)

HSP-b. The samples of HSN when proteinuria is
massively occurred(n=4)

HSP-c. The samples of HSN when proteinuria
decreased after treatment(n=12)

NS-a. The samples of remission in INS(n=6)

NS-b. The samples of recurred or occurred
proteinuria in INS(n=16)
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2] WESAIZTE Microplate® wash buffer® 33 Al
Zeta 300 ng/mLE 38|43 detection Ab(biotiny-
lated goat anti-human TNF-@)E 100 xL 2 2
AZE Fet oA REEAIZI F microplateE wash
buffer® 33] AA3}3 Streptavidin-HRPE %] 20
W Eeh AA2dA REEAIFATE Microplate®  wash
buffer® 33] A|*3}al substrate solution(TMB lig-
uid substate system) 100 pL& o] 20% o+ 4
Lol Wk3-AlZl F microplated] stop solution(2N
HoSO)E ¥ WS FUAA
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mLE 29 A& 79 AT & SHE @hs ol &
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Statistical Analysis System(SAS)S © K
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Adstdon fel 47

[¢]

Al microplate

mann test, paired t-testE
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TNF-e 9 Sk
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= gHolA 2563F

(HSP-a)olAl TNF-a ¢ ¥%

mﬁ& ri‘;"

T A TNF- e o @¥xe] #aA

2.78 pg/mL, £o4 2370+3.82 pg/mLelx, HSP
BoiA Hmel Tyl Fuke Fholo] HA(HSP-
b)elAl TNF- e §%v EHA 4359+3.46 pg/mlL,
R4 25814267 pg/mLol™, ©@¥llizr} FHE o]
A5 F avwo] At Fhole] AA(HSP-c)oll Al
TNF- o 5%t 44 26301461 pg/mL, LolA4
22211224 pg/mLeltt. o] A= A= Al
ol AZ frojgk xfol7t ugl=dl A HWel gle
Slolrtt A4S AW SloloA|, A7 F adwo]
gk Solrr Az 7 anhdle] =2 ol A
TNF-e 9 ¥%7F HA P=000922 =%t
oAM= P=0.088%2 AMZ F2& 2o|7} ¢SS
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Table 2. The Concentration of Tumor Necrosis Factor Alpha in the Serum and Urine of Henoch-Schonlein

Purpura Patients

HSP-a(n=5) HSP-b(n=4) HSP-c(n=12) P-value
Serum(pg/mL) 25.63+2.78 4359+3.46 26.30+4.61 0.009
Urine(pg/mL) 23.70+3.82 25.81+£2.67 2221+2.24 0.088

Kruskal-Wallis test(Chi-square approximation)

Table 3. The Correlation of Three Parameters as Proteinuria and Tumor Necrosis Factor Alpha of Sera and

Urines in Henoch-Schonlein Nephritis Patients(n=10)

Serum TNF-a Urine TNF-« Protein/creatinine
Serum TNF-a 1.000(0.000) 0.412(0.063) 0.820(0.004)"
Urine TNF- « 0.412(0.063) 1.000(0.000) 0.626(0.053)
Protein/creatinine 0.820(0.004) 0.626(0.053) 1.000(0.000)

Spearmann test, “correlation(P-value)
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Fig. 1. The change of concentration of tumer ne-
crosis factor alpha in the each Henoch-Schonlein
nephritis patients as proteinuria decreased(paired -
test, P=0.125, n=4).

Table 4. The Concentration of Tumor Necrosis Fac-
tor Alpha in Serum and Urine as Proteinuria occurred
and Post-treatment in Henoch-Schonlein Nephritis
Patients Group

Serum TNF- @ Urine TNF- «
(pg/mL) (pg/mL)
Patient
A Post- . Post-
Proteinuria treatment Proteinuria treatment
HSP-bl 40.72 34.79 24.08 23.45
HSP-b2 40.72 29.71 25.38 19.01
HSP-b3 45.24 33.00 24.08 21.12
HSP-b4 47.68 25.38 29.71 20.57
Table 5. The Concentration of Tumor Necrosis

Factor Alpha in the Serum and Urine of Idiopathic
Nephrotic Syndrome Patients

NS-a NS-b
serum(n=4) serum(n=16) P-value
urine(n=6)  urine(n=16)
Serum(pg/mL) 27181240 26.82+-6.84 0.813
Urine(pg/mL)  21.87£4.04 22.00*£4.15 0.876

Wilcoxon 2-sample test
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Zol(n=4) A% 9nl= 1 vHFig. 1, Table 4).

3. SN M%i—‘r‘ gotel g3 20M

Gl eyt IS AP Fole] AA(NS-b)el
A TNF-a&5E A 26821684 pg/mL, &
ol 2200+4.15 pg/mLAeH, @7} 2 Fofo] 2
A(NS-a)ol A1 TNF-a ¥ EHolA 27.18+2.40
pg/mL, f°lA 21.87+404 pg/mLE ZAHAEH

ot Bwy AZFFTA Wel Azdst Fuglel
TNF- @B EE @FolAs p=08I3, folds p-

0.8762.2 A= =07} glos HAHTable 5).
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= olol st gl p=0.00722 47 #A
Ao 3 TNF-a9 ¥ 8 TNF-¢9 ¥
Atele] At BAlE P=098722 FAIA 4L ¢l
ATH Table 6).
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dl, s TNF-ao AA17F

AR Ao & fEsn o2 st [gA A
oA e} 7ol IgA WABZ A Adste] A &AL
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Table 6. The Correlation of Three Parameters as Proteinuria and Tumor Necrosis Factor Alpha of Sera and

Urines in Idiopathic Nephrotic Syndrome Patients(n=12)

Serum TNF-«a Urine TNF-« Protein/creatinine
Serum TNF-a 1.000(0.000) -0.004(0.987) 0.110(0.763)"
Urine TNF- « -0.004(0.987) 1.000(0.000) 0.760(0.007)
Protein/creatinine 0.110(0.763) 0.760(0.007) 1.000(0.000)

Spearmann test, “correlation(P-value)
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Fig. 2. The putative relationship between tumor necrosis factor alpha and
proteinuria. Thin arrows explain the relation of serum TNF-« and pro-
teinuria in Henoch-Schonlein nephritis and thick arrows explain the rela-
tion of proteinuria and urine TNF- ¢ in idiopathic nephrotic syndrome.
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