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Abstract

AIM: To construct recombinant plasmids that
can express small interfering RNA (siRNA)
targeting nephroblastoma overexpressed gene
(NOV) and investigate its effect on the biological
behaviors of hepatic stellate cells (HSCs).

METHODS: Hairpin siRNA templates targeting
NOV gene were synthesized and cloned into
plasmid vector psiRNA-H1neo. Three vector-
derived siRNAs (denoted psiRNA1, 2 and 3) and
one mocking pconsiRNA (as control) were con-
structed. The recombinant NOV siRNA plasmids
were constructed and identified using restrictive
enzyme analysis and DNA sequencing, and then
transfected into HSCs by lipofectamine. HSCs
were divided into group psiRNA1, psiRNA2,
psiRNA3 and pconsiRNA, transfected with the
corresponding recombinant plasmids. Blank
group consisted of HSCs contaning no plasmids.

The expression of NOV and a-smooth muscle
actin (a-SMA) were detected by semi-quanti-
tative reverser transcription-polymerase chain
reaction (RT-PCR) and Western blot. The mRNA
expression of type I collagen and type III colla-
gen were detected by semi-quantitative RT-PCR.
Cell proliferation was assayed by MTT method
and cell apoptosis by flow cytometry.

RESULTS: Restrictive enzyme analysis and
DNA sequencing revealed the successful con-
struction of siRNA expression plasmids. Com-
pared with negative control group, extrogenous
recombinant plasmid psiRNA2 reduced the
mRNA levels of NOV (decreased rate: 73.0%
vs 23.2%, P < 0.05), type [ collagen (decreased
rate: 59.8% vs 17.0%, P < 0.05), type Il collagen
(decreased rate: 37.1% vs 6.6%, P < 0.05), and
inhibit the expression of a-SMA at mRNA level
(decreased rate: 51.4% vs 15.1%, P < 0.05) and
protein level. Compared with non-transfection
group, extrogenous recombinant plasmid psiR-
NAZ2 significantly decreased the proliferating ac-
tivity of HSC (24 h: 0.172 + 0.005 vs 0.318 + 0.018,
P < 0.05; 48 h: 0.296 + 0.004 vs 0.472 + 0.029, P <
0.05; 72 h: 0.432 £ 0.024 vs 0.672 + 0.050, P < 0.05).
No obvious changes were found in psiRNA1
group and psiRNA3 group (all P > 0.05).

CONCLUSION: NOV can increase the secretion
of extracellular matrix (ECM) and promote the
proliferation and activation of HSCs. NOV may
be a novel target for gene therapy of liver fibrosis.
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¥, AFENOVT X FAF 2K 2l (HSC) &1L
¥t AT, gukmiash R R(ECM)H #a.

Fik: ANOVH B & AR, VA #ipsiRNA-
hHlneo# AR, #)Z A& A4 2o b £k
¥ @NOVEsiRNAK TR EpsiRNA
(psiRNAI1, 2, 3)fe MR ELRE
pconsiRNA. FR&| 4 EgInFe ] B % 2 M) 3 )
J&, BERARN-FE L A5 e HSC, R4 4
Ji k69 R Rl ¥ HSC % A psiRNA 148, psiRNA2
20, psiRNA34L. PP EpconsiRNAZA,
AR EEMRFMHSCART G BA. F
Z ZRT-PCREMHSCHINOV. o--FFALILF)
EE(-SMA). [ AhE. A &K /ZmRNA
Rk H U, Western blot#e M q-SMA K & & A,
MTTE A 20 ie 38 78, 7 X 28 Je AL A7 4a e
AT,

LR AR fen BE T EA RN
#TNOVsiRNAKK ke, 5 P M4
ARV, IR A KipsiRNA2#HSCH
NOV. a-SMA#mRNA % A K-F FK(73.0%
vs 23.2%, 51.4% vs 15.1%, 3P<0.05), 1 &
BB, MAKBEMRNAKZAKFHE TR
(59.8% vs 17.0%, 37.1% vs 6.6%, P<0.05),
a-SMAZ A ERZKFTH. S5 asRa
ARV, R INR A KipsiRNA2#HSCH
HSCH 78 &t 2 1524 h: 0.172£0.005 vs
0.318+0.018, P<0.05; 48 h: 0.296+0.004 vs
0.47240.029, P<0.05; 72 h: 0.432+0.024 vs
0.672+0.050, P<0.05). psiRNA1Z1. psiRNA3
B HSCHANOV mRNA. a-SMA. [ &k
Jo TR B JR 69 %k R HSCHE 74 7& P 39 £ A
2 F B (3P>0.05).

Z5i8: NOV IR HSCH g8 . 7EAL B 4 ik dm
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(hepatic stellate cell, HSC)JiAb FIH8 5E 2 JH4F
YAk R AE R SCBREPR YU, B RE A B R ok R A 3
[X(nephroblastoma overexpressed gene, NOV)/&
— PR & A A2 K A F (insulin like growth factor,
IGF) 454 25 I (IGF binding proteins, IGFBPs), J&
FCONFIRM B, Lee et alWFFt R INTEAL
FIHSCHNOVHER ik T (HNOVATHSCH
YEH B T G5, RNAT-4E(RNA interference,
RNAi)2&—M /N FHERNA(small interfering
RNA, siRNA)FERIFHF 2 5 EUUR", BTk
RNAGHARAESE R D RERIFIT A R BRVR 7 T k4% T
AR ARSI AL INOV [FIsiRNA [ 5%
Bk, WEIAINOVRIEFIHSCIHIL . HiFH
RILA AL T E 0, PSRBT SN O VLA
XK BHSCAEY 2 AT R 5.

1 RT3

1.1 A4 FURDNAFER AR G BRIEICR
TG 1 A6 5K R v AR ) B DR R A B 54T
A, RNATRBGRFITRIZol 1L H5% 44
THRAMRAT; Bbs 1 FlAse I WM. TaqlifF it
F Fermentas/A 7]; TADNAZE #2280 T TaKaRa 2y
F]; M-MLVI H Promega/A 7 ; EURZ 40 i 4 Gk
FLipofectamine2000 4 Invitrogen’ & 7= iy, WE
M I H Amersco A 1] /N i Bta-~FIE NULE) &
H (a.-smooth muscle actin, o-SMA)Hi /&I H #iIX
AN TRA A W], /NI HTGAPDH mAb
T B N =S AR A PR A F], B bR
t=EH/ MIgGHAL)E B & R B 2
wly HA TR S 7 40 Hr 4. HSC e gl B R
KA IR e P R Ik B A psiRNA-
hH Ineo F1 A< S 46 % 17

1.2 7

1.2.1 2@ NOVA R 69siRNAK L H ko #
& RAERNARAE T, B SEZTTIR B, LA
consiRNAJYBAYEXS IR, Fealtnskl. satsiiity
B8 Fr B i b A TAY) TR R4 BRA ]
Bk, SRRk, ER. Helb, Tk, Ase 11
YIRS JG, FiE— L DN A FEIF S2 % 26 B P 5
BT IE A .

1.2.2 HSCR A LB EFUR KHHSCH
rHSC-99& M IE H# Wistar K Bl 23 25 Hisk ) —A
HSCH. M T-37° CHREE T 5, Heh T B R F5
L, 150 mL/L 446 950 mL/LEIE A<
(1) A B S T4 BL R 9, 24 hat i 50 4 U B
JEH, LS RE3-4 A KRG IR, REFR4-8 hT

WA B A %

BB 0% 1L
F AKX FH(NOV)
ok R —F
KEARAMEE
HAEKETFLE4
EY, f£EFHSC
R KA, I RAF
TR ENS
HSC¥HNOV A K
kA, K E
HSC#EALA2 & 84
EHANOVEE b
Ft, 2NOV £ 7%
AL #HSC F # 4F
AHARAT. 5%
it —F R
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WA %3 5
B 2 4K R 7 AL
B O it A2
? F —
AR 5 B
THAARZA IBhIE
W A AT R ConsiRNAIEY4%  5'-TCCCAGCCTCCAAACTGTGAGTCTCTCCACCAGAGACTCACAGTTTGGAGGCTT-3'
‘fj‘l #ed A LAF ConsiRNAR 4% 5'-CAAAAAGCCTCCAAACTGTGAGTCTCTGGTGGAGAGACTCACAGTTTGGAGGCT-3'
4’; ;I;@O; ;Z Zz i SIRNATIE N 5% 5'-TCCCAGTTCCAGAGGGAGACAACTGTCCACCACAGTTGTCTCCCTCTGGAACTT-3' 292
RZEGE R K siRNATZ Y 5% 5'-CAAAAAGTTCCAGAGGGAGACAACTGTGGTGGACAGTTGTCTCCCTCTGGAACT-3'
ILNOV T 4% # T siRNA2TE 5% 5'-TCCCAGAAATCCATCCACCTACAGTTCCACCAACTGTAGGTGGATGGATTTCTT-3' 795
Eiﬁiﬂgiﬁé SIRNA2EWEE  5'-CAAAAAGAAATCCATCCACCTACAGTTGGTGGAACTGTAGGTGGATGGATTTCT-3"
WHTEAE S, Hw siRNA3TE 4% 5'-TCCCAGCTGCTGTACGCCCTTCAATACCACCTATTGAAGGGCGTACAGCAGCTT-3' 878
I R k. MR SiIRNA3Z Wk 5'-CAAAAAGCTGCTGTACGCCCTTCAATAGGTGGTATTGAAGGGCGTACAGCAGCT-3'
MR mRNA# A&
ik,
SI¥2FR SI¥E5l PIZRBRKEDbp) BNEE(TC)
NOV_E551#) 5'-ATGGTTCCAGAGGGAGACAA-3' 647 52.8
NOV N551#) 5'-CCTGGCAAACACTGAAACTC-3'
a-SMA 5153 |4 5'-TGTGCTGGACTCTGGAGATG-3' 292 54
a-SMATES 4] 5'-GATCACCTGCCCATCAGG-3'
GAPDH 5314 5'-TGCACCACCAACTGCTTAG-3' 177 53
GAPDH NIsS 1% 5'-GGATGCAGGGATGATGTTC-3'
| RURRIR 5555 14 5'-GAGGCATAAAGGGTCATCGTG-3' 715 54
| BUBRIR 55 19D 5'-GAACCTTCGCTTCCATACTCG-3'
I BUBIER 3555 1) 5'-CATTGCTGGAGTTGGAGGTG-3' 704 50
Il URRIER Ni5S 14D 5'-GTCTCATGGCCTTGCGTGTT-3'

OlympusCK X4 1 FH A5 & 18 ik AT M 22, 4l
RIS N A e SR SR S AW

1.2.3 2 i mk o 5 3 40541 HSCAy i FHE 41
JitkipsiRNAL, psiRNA2, psiRNA3HpconsiRNA
YA, BEARE YA R S O L FEYRET L d,
I T AR A 4 R, R HSC 4t i
Fu A L3 X 10° 9 5 B b Bl 6 FLAN M5 7R, [R] I
FUAFAL3 X 1079 S5 e BI96FL AN U5 TR, 1N
FUAZ A ML JR R Lipofectamine20004%4 4, 6L
B, BEFLEEHe4.0 ngE ALk, 96FLHR & FLIE 4
0.2 pgF AL Tk

1.2.4 MTTixAMHSCHE 75 96FL 41 M 1s 778 Y
TR W8N AL, [R5 B84 S AL AN I 4t A
L, YL 24, 48F172 b5 Il 5E. I 5E I
SIAEREFLINANS g/LBEMERE20 mL, 55974 h,
g5 LA I\ — L R(DMSO) 200 pL, 7
10 minji7, HIEEARAX (K490 nm)dll 2 HSCWL
JGIEA).

1.2.5 RNA##R ZRT-PCRHY 1 64L41 B 55 7: 4K
40 L Y J5 48 h, FTRIzolid W 5454 it =
RNA, % 120 uL DEPC-H,0, A ,s/A »ofH, 115

RNAKE. 2 pg RNA, #%Promega’s i]M-MLV
U P HRAEAT W 5% W45 F: 42°C 60 min,
95°C 5 min, LT3 cDNANBIMRAITPCR, %
Fermentas /A v Taq i i3 B F 45, 51950~
(#2).

JVGAT: PCRIGINO4°C 45 s, JE K JE30
s, 72°C 45 s, 30/M§3; 72°C 7 min. §734 791
20 o/LEE ki stk b vk, N HIS2380 H 8l K14
BB M A (IR A W), 23 B B 2% 1RG5
FEAELANPIT 5 1 4 L, JERIGAPDHELER, THE %
140 M ) S R R TA 22
1.2.6 & & R 432 B Western bloto# WHEGTL
BN 4 i F UK P B STEDE3 IR, B0, 3 BV,
TN F AR 550 mmol/L Tris-HCI (pH7.5),
150 mmol/L NaCl, 1 mL/L TritonX-100, 10 g/L
NaDeoxycholate, 1 g/ SDS, 2 mmol/L EDTA, 1
mmol/L PMSF A B4 i 571 e 4 4 i 2k 1,
FBrafordVZ:ill & (%, HX40 pgti FIAEA
KFEH KIS min, LL100 g/L SDS-Z8 A 4 Bk i
B HLYK 2> B a-SMARIGAPDHE [, & A
TIEIRETYEZ M, 50 g/LIRE IRy 31412 hy —t
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[a-SMA/NRmAD(1 : 1005F); GAPDH/M
mAb(1 : 1000 F)]14°CHEE 1t ; TBS-T(%2
mL/L Tween20, 20 mmol/L Tris-HCI, 150 mmol/L
NaCl, pH7.4)FEME3 K, £EK10 min; —Hr(BRm
FALDEEbRC 2PN B IgG 11 2000%F)37°C
5 H 1 h, TBS-TUEM3 IR, £EK10 min, N HDAB
S, KEEE S A A . N A TS2380 H B [ {5k
JI2 93 BT ASC (L 90 15 47 28 7)) 4D A B A (60 45 SR R4
473 M, LGAPDH A A 2 .
1.2.7 siRNAXYHSCA T # %0 WAL G2 o (141
Jid, FHFIYA IPBSIVESR 21K, 2R )5 HI-20CHild
(11700 mL/L ZFEE[A 52 ik 7%, PBSH &, H10 mg/L
PIFI5 g/L RNaseft &l NG TDNAGL A,
SR FHFAC St 340 AR I 4 b o 12, H5cd R
ModFit4& {547

Bt BUE YR Fmean = SD#E R, K
FISPSS11.08 4777 253 M, LAP<0.053 7R 2 47
gt X

2 BR

2.1 NOVsiRNAFA Hh e #y @ fe 2 X
PIalifk i 2k v FikipsiRN A-h Hlneo 538 KB ik
(R XUESIRN A A v Bt — € I L e e, 4
i NDH50, &8 = MAT I EI BRIk, I
126 IR BE P e B Rh AR TR, N DIRRA se T BED) 77
M%7 ApsiRNAL, psiRNA2, psiRNA3, pconsi-
RNA(KEI), 4553 Bon 51 se 4 —3 Wp 4R
W Box HW v Biddfi ApsiRNA-hH1neo#l &
vh, BT 81 5 B O WA (G 45 K BR).
2.2 HSCPNOVAEmRNA& A RT-PCRAI
NOV mRNAKIL, i HHKEAH SN
Z WA B, 52 A A, 78 3
psiRNA1, psiRNA2, psiRNA3, pconsiRNA f748
h HSCANOV mRNAZ% T F437.8%, 73.0%,
42.5%, 23.2%. S5 PIPEXHRALAH L, psiRNA24]
WNOV mRNAW] & FF%(P<0.05), ifipsiRNAL
0. psiRNA3ZLANOV mRNA R [F A&
(P>0.05)([¥2).

2.3 HSC ¥ a-SMA %34 #9 # ] RT-PCR % Western
blot45 R&E TN E R 5 NS H(GAP-
DH) L BT o, 525 O BALAH LG, 7% 4
psiRNA1, psiRNA2, psiRNA3, pconsiRNA f748
h HSCHa-SMA mRNAZ%} 7 FF#25.7%, 51.4%,
27.2%, 15.1%(&13). ¥ JepsiRNA24 a-SMAHE
FIE A U6 HRAL T F£40%(Kl4). 5 B PExT I
AL, psiRNA2ZLNa-SMA mRNAW & &

www. wjgnet.com

M 1 2 3 4 5 6
2000 bp
1200 bp

1 Ase | BBtDELASIRNA. M: Marker 3; 1: psiRNA-
hH1neo; 2: psiRNA—hHlneo@ﬁfﬂ}é; 3: psiRNAlﬁ-ﬁJEﬂ}é; 4:
psiIRNA2EFEIS; 5: psiRNA3EGIG; 6: peconsiRNARGFHIIG.

2
: FEpconsiRNAZ; 3: #EYupsiRNATZH; 4: FEYLpsiRNA2

HSCENOV mRNAZRIA. M: Marker DL2000; 1: 25 [2H;

2
2H; 5: HilpsiRNA3ZH.

M 1 2 3 4 5
500 bp
250 bp
100 bp

3 o—SMA mRNAZRIA. M: Marker DL2000; 1: 23 [94H; 2:
upconsiRNAZH; 3: #50psiRNATZ; 4: FE4LpsiRNA2Z;
5: FupsiRNA3Z.

o-SMA

GAPDH

B 4 o-SMAZBRIX. M: FE ) T-Birs 10 2
FI2H; 2: #58%consiRNAZ; 3: ¥5YLpsiRNA1Z; 4: #HYL
psiRNA24H; 5: #44psiRNA3Z.

(P<0.05), MpsiRNA14]. psiRNA3ZLHa-SMA
mRNA T FEA ] 5 (34P>0.05).

2.4 MTTAMHSCHE 75 4 YepsiRN A241 40 i 1
B I A I T2 0 B2 (P<0.05), HAE#:
L J524 hifsiRN A2 il 40 W 8 50 7% 1 1) e ) 5
5 ¥ YpconsiRNA. psiRNA1FIpsiRNA341 41
it 28 3 ) R A L e 3 R (B
P>0.05)(3).

mi:A2E

ABFR R AW
B e At E
A E A E(NOV)
REAR SR AT 2 K e
Mg E AL K
34, ¥ Hetm RSN A
R kik, AW
NOV A W £ M &
Ye b K e b AAR
HAEA. KEEh
NOV £ 2 3k 4n
B P AR R AL 64
#— F AR A
T ERARYE, AT
o YA 49 AR AR
BT — KB,
[l B 4 BT 4F 40
ok B g T AR
T #r e
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mLARH
B o R AT B
A A BE(NOV):
ANOV A, B & BLEW)
EFE R ek DA =
8q24.1, K10 24 h 48 h 72 h
W — A e =0 0.318+0.018 0.472 +0.029 0.672 +0.050
AMHFHEL  peonsiRNA 0.256 +0.030 0.440 + 0.011 0.575 + 0.041
Arse®a k& iIRNAT 0.215 +0.005 0.401+0.018 0.473+0.019
FOONZ 4 8 & psi . +0. . +0. . +0.
R, AAAE LA psiRNA2 0.172 +0.005 0.296 + 0.004° 0.432 +0.024°
EaATmien psiRNA3 0.210+0.034 0.381 +0.007 0.469 +0.0137

5EFARF, i
05 3 22 0 7 89
£k,

P<0.05 vs =ENIRA.

2.5 AR A A = WA AR T
T, 525 [ NHBALAI L, % JepconsiRNA, psiR-
NA1, psiRNA3FIpsiRNA2FJHSCH T3 A 1 3% .
2.6 I, MAKBEMRNA# kX RT-PCRZ KL
N BRI S N 2 B(GAPDH) L 4y
Mrigor, S AXNBAMLL, £ YpsiRNAL,
psiRNA2, psiRNA3, pconsiRNAJ748 h [ #Ji
JEEmRNAZ ) K [%19.4%, 59.8%, 34.1%, 17.0%,
I i JRm RN A5y 5 F F517.2%, 37.1%, 9.2%,
6.6%. 5 BTG 2 AR LE, psiRNA24LN T, T
B JEmRNA B & T F(P<0.05), TMipsiRNAT4H.
psiRNA3ZHN T, A EmRNA T A B
(HIP>0.05)(&15).

3 17iE
LT SR8 PP R R (9 05 28 B,
PRS0 B B 1T LA A, LR L

Yefb kA RIETRR 3 AR 15 &R0 F
FAERN, i IHHS CHE O I3, A L
AT HERERFANAY, & RN W ECM L, TRl &
JSCRIRE JHOOK B 14D 265 o <6 Jd 2 1 ot 0 o) X1 -, e
(i) o flg Jss g 58 A 11 I M PRAIS, EC M At k2>,
I P IECMBUR TR A HFET 4tk ) 2 FFgAE,

NOV & — PSR ) B 5 24 A K R 7 &5
B A, RN A R F R AR A R RO A
JB 5 FEREAE KR AR RO B AT ST R IR
NOV U] Y1540 L P 45 51 7P, 0 e i
A KA. Lee er al"WE9T K ILAE IR 1L
FIHSCHNOVHE KK IE FFt. Northern analysis
KYINOV mRNATEHFE WHSCH &5k BT
HAL 2 K IAECCLAS T 1 K JIH A 25 4L 5 301 B
HF T 4L B FFNOV mRNA _E i, RT-PCR#% W]
HIEH AL, ANOV mRNATELF4E1LI
AR 2R g . 76 N BRI 4R 4E 4 PN O ViR

M 1 2 3 4 5

1000 bp
750 bp e REEGIE
500 bp
250 bp
GAPDH
100 bp
M 4 5
1000 bp [

750 bp K
500 bp

250 bp

[ —
‘ N

e BIEEEY

GAPDH

100 bp

5 | BERER. Il BUBSERMRNAZRIA. M: Marker DL2000;
1: ZS 4, 2: #lpconsiRNAZ; 3: FEULpsiRNATL,; 4: FE4Y
psiRNA2Z; 5: F554psiRNA3Z.

FII 208 A T A G A X sl e T e fH S Crp.
HNOVAE AL IIHSCH A F AN T

RNA L5245 P VE MR PR SUER N A
(dsRN A/ T 41 iU P9 I mR N A K A= 5 4 B A,
T B AL R R SR AR B, AR A Y I ) e R Y
BBl RNALT A3y 9, fels 740 fufn) 1%
R, FEEREBONAL B N R BRI,
WAER N IE R RIMRNAGLL [ U TR T A
PRAAR

HIISIRNAZ Wb 6 1k, B mutsid
5 2 B AT FH AR T U R AA 1) 77 VL 45 siRNA.
MRAEHE DT AE], vk A R IRNAZ
B 301, HArCH T IS YRNAG
WL BRI 8 8 A T7, H1, U5, U6JH
B f A, KRB AR, 7RI RS A g T
WYL s, AT LARFZE )R IAsiRNA. X —
HIL T A % s i RN A BE W 7 41 g P 5 4
Feik, PG aT DALY B e JesiRN A TE FE A 110
AR N 51 B B RE AR S A R R
HE)JTH, MAE AN RIE G BRI RN KR
RNA (smallhairpinRNAs, shRNA), shRNAZE 7 #
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L siRNARESN T, PAT SRRSO, SRR PRI I — AN A ;@ gﬁfg‘ .
. TS LR T
AR EE T EHNOVIMSiRN A I EU A H, o A i
t, FHEIE RIS ALY, SRk tey 4 BB LE xRN
. B 1 Safadi R, Friedman SL. Hepatic fibrosis-role of FAT
; \ L B2 - 4k ’ p . . -
ﬁ‘? U\&%ﬁmHSCrﬁ ! J)& %‘Ui’ RT PCR’H% hepatic stellate cell activation. MedGenMed 2002; 4: 75 flj EACE 'ié"
7R s iRN A2 4 I PR IA R RO B W X, 1 27 i{”}‘f AR
SIRNALHISIRNASHIIACRAR I R, e 2 m S Magalie ST Oh S Wilson & Roberts - 7
N . CT Jr, Rosenfeld RG. Identification of a family of
%iE%iSIRNA’VEﬂa’fI,EUﬁ%K%, j‘T‘H_ZiIEé low-affinity insulin-like growth factor binding
FEAT I siRN A B8 1% 12307 # FE 41 RN A, A7 L7 to.roteins (IGf}]?lf’s) :t characterizat}i)on oi ;(:nrllecc;ig;
o X o issue growth factor as a member of the
@@TiERNAE/‘J *ﬁéﬁff@ﬁk?ﬁ%&iﬂi, 1] J”:lj . superfamily. Proc Natl Acad Sci U S A 1997; 94:
1) 5 28 TV M 0 5T 2, LT X 1298112986 o
8] 3 Brigstock DR. The connective tissue growth factor/
BEPRR A1 R DR cysteine-rich 61/nephroblastoma overexpressed
IS5 R 0 M e A B 5 P B UL (CON) iy, Endoc Reo 19,20 189206
_ R . . _ N 4 Lee SH, Seo GS, Park YN, Sohn DH. Nephroblas-
ety (191 D S
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