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= Abstract = Studies have suggested that similarities exist between the pathogenesis of
glomerulosclerosis and atherosclerosis. The role of subendcthelial accumulation of
macromolecular substances, lipids in particular, in the pathogenesis of glomerular hyalinosis
and sclerosis was studied in 17 Sprague-Dawley rats with reduced renal mass (1 and 1/3
nephrectomy}. Sequential changes of functional and morphologic data were studied three,
five and seven months after ablation. Urinary protein excretion, and values for blood urea
nitrogen, creatinine, fasting serum cholesterol, and triglycerides all increased by the third
month following operation. After the seven months, the rats had a significantly higher daily
urine protein excretion than animals at month 3 and greater values for fasting serum
cholesterol and triglycerides than animals at month 5. By light microscopy, animals at month
7 showed a significantly greater percentage of glomeruli with segmental hyalinosis/sclerosis
than rats at month 3. Glomerular lipid deposition, confirmed by oil red O staining, was noted
in 11 animats (65%). Ultrastructurally, a subendothelial accumulation of fat and electron-
—dense proteinaceous material, which corresponded to the early hyalinosis lesion in glomeru-
li, was observed more frequently in rats at month 7 than in animals at months 3 and 5.
Mesangial deposition of the same substances was seen in nine rats showing no significant
difference in each group. These observations suggest that the development of glomerular
hyalinosis may be related to the subendothelial deposition of harmful lipids in the circulation,
similar to arterial wall damage in atheroscletosis, eventually leading to glomerular sclerosis.
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INTRODUCTION

Focal segmental glomeruloscierosis (FSGS) in
humans is thought to represent a final pathologic
lesion that may result from a variety of renal
disorders (Hostetter et al., 1982; Lee and Spar-
go, 1985).

Although the pathogenesis of FSGS is as yet
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unclarified, a number of studies have recently
shown that similarities exist between the
pathogenesis of glomerulosclerosis and athero-
sclergsis (Moorhead et al., 1982; Grond et al.,
1984, 1986, 1988). Moorhead et al (1982)
hypothesized that chronic progressive glomeru-
losclerosis, parallel to the pathogenesis of ather-
osclerosis, may be mediated by abnormalities in
lipid metabolism. Grond et al. (1984, 1986, 1988)
also postulated that, in chronic aminonucleoside
nephrosis in rats, the increased accumulation of
lipids in the mesangial cells may stimulate an
overproduction of matrix substance eventually
leading to glomerulosclerosis, which is analo-




gous to arterial wall damage in atherosclerosis.

In rats with a 5/6 reduction of renal mass,
Olson et al. (1985) suggested that endothelial
injury was the first indicator of glomerular injury
caused by hyperfiltration (Hostetter et al,, 1981),
which allows plasma constituents to have. ac-
cess 1o the subendothelial space and to form an
early hyalinosis lesion. Hyalinosis is an important
lesion that is commonly present in FSGS. Its
staining reactions are the same as those of the
hyaline material in the vessel wall in arteriolosc-
lerosis {Heptinstall, 1983). Recently, Lee and
Spargo (1985) reported a high incidence of affe-
rent hyaline artericlosclerosis (HA) in human
idiopathic FSGS, suggesting that HA and FSGS
may be related and may have a similar
pathogenesis.

In an attempt to further contribute to this
study, | followed the long-term sequence of
glomerular damage in rats with a 2/3 reduction
of renal mass. When compared to the animals
with extreme renal ablation or a 5/6 renal reduc-
tion, these with 2/3 renal ablation lived long
enough to study the pathogenesis and evolution
of the disease.

MATERIALS AND METHODS

Seventeen outbred male albino Sprague-
Dawley rats weighing between 140 and 170 g
were used in this study. The kidneys were re-
moved through a flank incision under sodium
pentobarbital anesthesia (0.45 mg/Kg, intraperi-
toneally). A silk ligature was placed around the
right renal pedicle and the kidney was removed.
After five days of recovery, 1/3 of the left kid-
ney was surgically removed by cutting its upper
portion, leaving the animal with approximately
1/3 of its normal renal mass. The animals were
divided into three groups depending on the time
of sacrifice: three months for Group 1, five
months for Group 2, and seven months for
Group 3. Six rats underwent sham operation and
served as controls. The rats were allowed free
access to water and normal rat chow {Samyang
Food Co.. Wonju) with a sodium content of
0.44% and a digestible protein content of 22%.

Every month 24-hour urine was collected from
all the rats to determine the daily protein excre-
tion. After two months, fasting blood was
obtained monthly by orbita plexus puncture
under ether anesthesia. Serum levels of urea nit-

rogen, creatinine, cholesterol. and triglycerides
were determined according to standard
methods.

Twenty-four hour urine collections were
obtained in the fasting state in indibidual meta-
bolic cages. Urine protein was measured by the
Lowry et al. method {1951} for the 24-hour urine
collection, with bovine serum albumin (Sigma
Chem. Co., St. Louis, Mo.} as a standard.

On the day of sacrifice, the rats were anesthe-
tized with sodium pentobarbital (0.45 mg/Kg, in-
traperitoneally). Heart puncture was performed
to obtain. serum for chemistries. The kidneys
were removed and sectioned coronally. Small
pieces of kidney were minced in 2.5% glutar-
adehyde in phosphate buffer for overnight fixa-
tion, then rinsed in buffer, postfixed in 1%
osmium tetroxied, dehydrated, and embedded in
epon. Ultrathin sections were cut on an LKB
ultramicrotome and stained with uranyl acetate
and lead citrate. Two to four glomeruli were ex-
amined in each case in a Hitachi electron micro-
scope. The presence of electron-dense pro-
teinaceous materials and less electron-dense fat
substances was evaluated according to their
location: subendothelial or mesangial. The
amounts of each were graded from 0 t0 3 + as
follows: -+, trace or guestionable deposits; 1 +,
small but definite diposits; 2 +, moderate
amounts of deposits; 3 +, large amounts of de-
posits. Particular attention was paid to the ear-
liest changes in the peripheral capillary loops in
relation to hyalinosis lesions.

In order to detect lipid deposition within the
glomerulus, portions of kidney were snap-frozen
in liquid nitrogen. Cryostat sections were stained
with oil red 0 (ORQ), then counterstained with
hematoxylin. The amounts of total lipids in
glomeruli were estimated by semiquantitative
grading on a 0 to 3 + scale as described pre-
viously {Grond et al., 1986).

The rest of the kidney was processed for light
microscopy following a fixation in 10% buffered
formalin. Paraffin-embedded tissues were cut in
3 #m thicknesses and stained with hematoxylin
and eosin and with periodic acid-Schiff (PAS).
Coronal sections of the kidney of each rat were
screened at a magnification of X260 by light
microscopy to determine the percentage of
glomeruli with hyalinosis/sclerosis. At least 200
glomeruli per kidney were studied. Hyalinosis le-




sion was defined as rounded or crescent-shaped
foci of homogeneous PAS-positive material on
the inside of the capillary walls. Glomerulosclero-
sis was defined as loss of cellular elements from
the glomerular capillary tuft, collapse of capillary
lumina, and folding of the glomerular basement
membrane (GBM) with entrapment of amor
phous material.

The histologic sections were also scored on a
scale of 0 to 3 + for the following changes:
tubules (dilatation, casts, atrophy), interstitium
(chronic inflammation, acute inflammation, fibro-
sis), and arteriolar lesions (necrosis, intimal thick-
ening).

Values were expressed as means + SD. The
significance of differences between group
means was assessed using a Wilcoxon rank
sum test. Differences in the frequency of tubu-
io—interstitial lesions and ultrastructural changes
of glomeruli between groups were tested using
a Fisher's exact test. A p value of less than 0.05
was considered statistically significant.

RESULTS

Functional data

The results of 24-hour proteinuria, blood urea
nitrogen, creatinine, cholesterol, and triglycerides
throughout the course of investigation are
shown in Table 1. Urinary protein excretion in
nephrectomized rats at month 3 (Group 1) was
143.7 £ 55.2 mg/24 h and in sham-operated
rats 275 + 10.5 mg/24 h. This difference was
statistically significant. The amounts of protein
uria were found to increase further at months 5
{(176.8 + 895 mg/24 h) and 7 {312.3 + 86.4
mg/24 h). The levels of proteinuria in Group 3

Table 1. Functional data

rats were significantly greater when compared
with those animals in Groups 1 and 2 animals {p
< 0.01). The difference of proteinuria between
Group 1 and Group 2 was not statistically signifi-
cant.

Serum concentrations of urea nitrogen and
creatinine in Group 1 animals averaged 52.0 +
18.6 mg/dl and 1.17 + 0.25 mg/dI, respective-
ly. These values were significantly higher than
the correspanding levels of serum urea nitrogen
and creatinine in the sham—operated rats being
120 + 2.3 mg/dl and 0.73 + 0.10 mg/dl, re-
spectively (p < 0.08). Renal functional data were
not significantly different in each experimental
group.

Values for fasting serum cholesterol and fast-
ing serum triglycerides in Group 1 were 144.0 +
40.3 mg/di and 2975 + 136.7 mg/dI, respec-
tively. In contrast, those in controls were 52.8 +
40.2 mg/dl and 64.8 + 9.5 mg/dl, respectively.
The levels for fasting serum cholesterol and fast-
ing serum triglycerides in Group 3 animals were
203.1 + 65.2 mg/dl and 481.3 + 2323 mg/dl,
respectively, which were significantly greater
tnan Group 2 animals (p < 0.01), but not diffe-
rent from Group 1 rats.

Morphological studies

Light microscopic featrues for each group are
summarized in Table 2. Glomerular hyalinosis
and sclerosis were present in all the nephrecto-
mized animals, affecting 5 to 53% of the
glomeruli (Figs. 1 and 2). The glomerular lesions
were completely absent in all of the sham-
operated animals sacrificed in the seventh
month. The percentages of glomeruli with hyali-
nosis and sclerosis in Group 3 rats were signifi-

Maonths
After Proteinuria BUN
Group  Opteration N (mg/24 h) Img/dl)
1 3 6 1437 £ 552 620 + 186
control 3 6 275+ 105. 120 + 23
2 5 5 1768 + 895 514 + 246
control 5 6 405 + 132 115+ 12
3 7 6 3123 + 864" 473 + 116
control 7 6 432 £+ 156 192 4+ 22

Serum Serum Serum
Creatinine Cholesterol triglyceride

{mg/dl) {mg/dl) (mg/dl)
117 £ 025 1440 + 403 2975 + 1367
0.73 + 0.10 528 + 40.2 64.8 + 95
133 + 0.18 1188 + 23.1 1908 + 537
080 + 011 444 + 148 91.2 + 147
1.20 £ 028 2031 + 652** 4813 + 232.3**
066 + 0.15 455 + 58 805 + 226

Values are means + SD.
*P < 0.01; **P < 0.01 vs. Group 2 values




Fig. 5. Electron micrograph of a capillary loop showing widening of lamina rara interna containing medium-
density lipid droplets at inset. M, macrophage. = 9,800, Inset-x 28,000

them showed fibrinoid necrasis of the arteroles.
The capillary lumens occasionally contained
several polymorphonuclear leukocytes, platelet
aggregates, and fat vacuoles. Epithelial foot pro-
cesses were irregularly effaced, affecting 10 to
90% of the areas examined, Epithelial cell cyto-
plasm often exhibited lipid vacuoles, electron-
dense lysosomes, myelin figures, and periodic
dense bands composed of cross-stniated fibnis.

DISCUSSION

Progressive glomerular sclerosis is a morpho-
logic change that has been studied extensively
in the renal ablation model (Striker et al, 1969,
Lalich et at, 1975; Shimamura et al, 1975;
Pukerson et al, 1976; Grond et ai, 1982; Olscn
et al, 1982, 1985, 1986, 1987, Hostetter er al.,
1981, 1986; Schwartz et al. 19871, The patholo-
gic features of the equally important hyalinosis

lesion in the glomeruli were nicely described by
Olson et al. {1985). In this experiment, the au-
thor confirmed all the marphologic findings de-
scribed by them. In addition, | observed that an
accurnulation of lipid droplets in the subendothe-
lial space of glomeruli accompanying electron-
dense proteinaceous material was mare fre-
guently present in rats at month 7 than in anim-
als at months 3 and 5. This lesion sometimes
ocecurred in glomeruli which appeared normal by
fight microscopy and corresponded to incipient
hyalinosis lesian.

The increased intraglomerular lipid depaosition,
not only in the segments with hyalinosis/ scler-
osis lesions but alse in normal mesangium of
rats with chronic aminonuclecside nephrosis,
was well demaonstrated by researchers (Grond et
al. 1984, 1988; Diamond and Karnovsky, 1987
Ohsawa et al., 1988). Although the presence of




Fig. 6. Electron micrograph of a portion of a glomeru
lus showing widened mesangium filled with
flocculent electron-dense materiai and less
electron-dense fat vacuocles larrowheads) x
9.300

Fig. 7. Electron micrograph of a portion of a glomeru-
lus showing accumulation of lipids in mesan-
glum admixed with proteinacecus material. L,
capillary lumen. x 15,000

lipid material in hyalinosis lesion in rats with ex-
perimental nephrosis was also described by
Olson et al. {1985), its frequency or morphologic
detail is not clearly defined. In fact, the foct with
the increased accumulation of lipid droplets in
the subendothelial regions of glomeruli are often
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Fig. 8. Electron micrograph of a sclerotic glomerular
segment showing extensive foam cell forma-
tion with lipid-containing vacuoles and
cholesterol clefts. x 4,300

present in a few glomerular loops and can easily
be overiooked. The occurrence of lipid vacuoles
in the glomerular peripheral loops was only rare-
ly noted, specifically, in a few human cases with
congenital lecithin-cholesterol acyitransferase de-
ficiency (Myhre et al, 1977}, Alagille syndrome
(Chung-Park et al. 1982}, hepatic giomeruloscler-
osis (Sakaguchi et al, 196b), and lgA nephro-
pathy (Shigematsu et al, 1982; Lee et al., 1989},
most of which were associated with progressive
renal faillure.

As in atherosclerosis, damage to the glomeru-
lar endothelium seems to be the inftiating event
in glomerular hyalinosis. There may be a spec-
trum of endothelial injury, ranging from altera-
tions in cell-surface constituents to loss of en-
dothelial cover (Ross, 1986). In the present
study, the glomerular endothelial injury was evi-
denced by detachment of these cells from the
GBM, and the presence of thrombi and of sever-
al platelet aggregates adhering to the endothe-
llum, as already noted by others (Olson et al,
1985). In the renal ablation model, adaptive
hyperfiltration in residual glomeruli appears to in-
duce endothelial damage (Hostetter et a/., 1981)
The subsequent interaction of the damaged
glomerular endathelium with circulating platelets,
monocytes, and lipids might instigate a glomeru-
lar atherosis process {(Ross, 1986).

Moorhead et al. (1982) suggested that an ini-
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tial glomerular injury leads to abnormalities in
lipid metabolism. This alteration in lipid metabol-
ism may then play a role in the progression of
initial glomerular injury to FSGS (Moorhead et al,
1982; Diamond and Karnovsky, 1987). In the
present study. the peak levels of hyperlipidemia
and proteinuria were noted at the termination of
the experiment, in relation to more gtomeruli in-
volved with hyalinosis/sclerosis, partly substan-
tiating the above suggestions.

The lamina rara interna of GBM is closely re-
lated, histogenetically and phylogenetically, to
the mesangium (Morita and Churg, 1983). The
plasma constituents or filter residues that pene-
trated to the capillary endothelium and the
underlying lamina rara interna are removed to
the mesangium and then phagocytosed by the
mesangial cells (Sinniah and Churg, 1983). Alter-
natively, the macromolecules deposited in the
mesangium may be solubilized and return to the
capillary lumen {Sinniah and Churg, 1983). | noted
that the lamina rara interna, which expanded
due to the accumulation of lipids and pro-
teinacecus substances, occasionally blended
with the mesangium, which was filled with the
same material. Although the factors causing the
increase in mesangial matrix are not known, the
increased accumulation of filtered lipoproteins in
mesangial cells may stimulate the mesangial cell
to produce an excess martix substance (Moor-
head et al, 1982; Grond et al, 1984, 1986,
1988).

Arterial fatty streaks in humans, initially
formed due to the accumulation of subendothe-
lial macrophages, become enlarged due to the
gradual accumulation of smooth-muscle cells
that migrate into the intima from the media and
also accumulate lipids (Ross, 1986). In this ex-
periment, there was no morphologic evidence
that macrophages participate in the formation of
hyalinosis lesions in the glomeruli, except for the
occasional presence of lipid-containing mac-
rophages in the glomerular capillary lumens
close to the hyalinosis lesions. Nevertheless, the
early hyalinosis foci with increased accumulation
of fat droplets are reminiscent of early fatty
streaks. In addition, the fully advanced glomeru-
lar sclerotic lesions with foam cell formation
have the same appearance as advanced fatty
streaks with lipid-filled macrophages, or foam
cells.

Depending upon the magnitude and nature of
endothelial damage, the morphologic features of
the renal ablation model appear to be either seg-
mental hyalinosis or, rarely, fibrinoid necrosis.
The rarer occurrence of fibrin material in the
glomeruli and the slower development of glom-
erular sclerosis in this 2/3 reduction model,
when compared to those in the very extensive
renal ablation model, confirm previous observa-
tions (Shimamura et al, 1975; Grond et al.,
1982; Hostetter et af, 1981, 1986; Schwartz et
al, 1987) that the extent of the initial loss of
renal mass appears to dictate the ultimate preva-
tence of pathological changes.

In summary, the present long-term study sug-
gests that the development of glomerular hyali-
nosis may be related to the subendothelial de-
position of harmful lipids in the circulation, even-
tually leading to sclerosis, and supports the view
that the pathogenetic mechanism of glomerular
hyalinosis/ sclerosis may be the same as that of
atherosclerosis.

REFERENCES

Chung-Park M, Petrelli M, Tavill AS, Hall PW,
Henoch MS, Dahms BB. Renal lipidosis associated
with arteriohepatic dysplasia {Alagille’s syndrome).
Clin. Nephrol, 1982, 18: 314-320

Diamond JR, Karnovsky MJ. Exacerbation of chronic
aminonucleoside nephrosis by dietary cholesterol
supplementation. Kidney Int. 1987, 32: 671-677

Grond J, Schilthuis MS, Koudstaal J, Elema JD.
Maesangial function and glomerular sclerosis in rats
after unilateral nephrectomy. Kidney Int. 1982, 22:
338-343

Grond J, Weening JJ, Elema JD. Glomerular sclerosis
in nephrotic rats. Comparison of the long-term
effects of adriamycin and aminonucleoside. Lab. In-
vest. 1984, 51: 277-285

Grond J, van Goor H, Erkelens DW, Elema JD. Glom-
erular sclerotic lesions in the rat. Histochemical
analysis of their macromolecular and cellular com-
position. Virchows Arch. [Cell Pathol.] 1986, 51:
521-634

Grond J, Muller EW, van Goor H, Weening JJ, Elema
JD. Differences in puromycin aminonucleoside
nephrosis in two rat strains. Kidney Int. 1988, 33:
524-529

Heptinstall RH. Focal segmental glomerulosclerosis. In
Pathology of the Kidney (ed 3). Beston/Toronto, Lit-
tle, Brown and Co., 1983: pp. 676

Hostetter TH, Olson JL, Rennke HG, Venkatachalam
MA, Brenner BM. Hyperfiltration in remnant




nephrons: a potenually adverse response 1o renal
ablation. Am. J. Physiol. 1981, 241: F85-F93

Hostetter TH, Rennke HG, Brenner BM. Compensa-
tory renal hemodynamic injury: A final common
pathway of residual nephron destruction, Am. J. Kid-
ney Dis. 1982, 1: 310-314

Hostetter TH, Meyer TW, Rennke HG, Brenner BM.
Chronic effects of dietary protein in the rat with in-
tact and reduced renal mass. Kidney Int. 1986, 30;
509517

Latich JdJ, Burkholder PM, Paik WCW. Protein over-
load nephropathy in rats with unilateral nephrec-
tomy. Arch, Pathol. 1975, 99: 72-79

Lee HS, Spargo BH. Significance of renal hyaline
arteriolosclerosis in focal segmental glomeruloscler-
osts. Nephron 1985, 41: 86-93

Lee HS, Choi Y, Lee JS, Yu BH, Koh HI. Ultrastructu-
ral changes in IgA nephropathy in relation to histolo-
gic and clinical data. Kidney Int. 1989, 35: 880-886

Lowry OH, Rosebrough NJ, Farr AL, Randall RJ. Pro-
tein measurement with the Folin phenol reagent. J.
Biol. Chem. 1951, 193: 265-275

Moorhead JF, Chan MK, El-Nahas M, Varghese Z.
Lipid nephrotoxicity in chronic progressive glomeru-
lar and tubulo—interstitial disease. Lancet if 1982,
1309-1311

Morita T, Churg J. Mesangiolysis. Kidney Int. 1983,
24: 19

Myhre E, Gjone E, Flatmark A, Hovig T. Renal Failure
in familial lecithin-cholesterol acyltransferase de-
ficiency. Nephron 1977, 18: 239-248

Ohsawa H, Yamabe H, Ozawa K, Fukushi K, Kubota
H, Chiba N, Schma Y, Kanazawa T, Oncdera K.
Intraglomerular lipid deposition in experimentat focal
glomerular sclerosis in the rat. {letter) Nephron 1988,
50: 66

Olson JL, Hostetter TH, Rennke HG, Brenner BM,
Venkatachalam MA. Altered glomerular permselelc-

—105—

tivity and progressive sclerosis following extreme
ablation of renal mass. Kidney int. 1982, 22: 112-126

Olson JL, de Urdaneta AG, Heptinstall RH. Glomeru-
lar hyalinosis and its relation to hyperfiltration. Lab.
Invest. 1985, 62: 387-398

Olson JL, Wilson SK, Heptinstall RH. Relation of
glomerular injury to preglomerular resistance in ex-
pernimental hypertension. Kidney Int. 1986, 29: 849-
857

QOlson JL, Boitnott JK, Heptinstall RH. Clip-ablation. A
model of experimental hypertension in the rat. Lab.
Invest. 1987, 57: 291-296

Pukerson ML, Hoftsten PE, Klahr S. Pathogenesis of
the glomerulopathy associated with renal infarction
in rats. Kidney Int. 1976, 9. 407-417

Ross R. The pathogenesis of atherosclerosis-an up-
date. N. Engl. J. Med. 1986, 314: 488500

Sakaguchi H, Dachs S, Grishman E, Paronetto F,
Salomon M, Churg J. Hepatic glomerulosclerosis:
an electron microscopy study of renal biopsies in
liver diseases. Lab. Invest. 1965 14: 533-545

Schwartz MM, Bidani AK, Lewis EJ. Glomerular
epithelial cell function and pathology following ex-
treme ablation of renal mass. Am. J. Pathol. 1987,
126 315-324

Shigematsu H, Kobayashi Y, Tateno S, Kiki ¥, Kuwao
S. Ultrastructural glomerular loop abnormalities in
IgA nephntis. Nephron 1982, 30: 1-7

Shimamura T, Morrison AB. A progressive glomeru-
losclerosis occurring in partial five-sixths nephrecto-
mized rats. Am. J. Pathol. 1975, 79. 95-106

Sinniah R, Churg J. Effect of IgA deposits on the
glomerular mesangium in Berger's disease. Ultrast
Pathol. 1983, 4: 9-22

Striker GE, Nagle RB, Kohnen PW, Smuckler EA.
Response to unilateral nephrectomy in old rats.
Arch. Pathol. 1969, 87: 439-442




—106—

M QHI%% Algist FolM HEEE AE H3
o5t SO Y| Al A0 25 AT

43-%-u Bhar & mhof sk o e ek 4l

ol &l

)2k Z= ko] 2,734 A 73k Sprague-Dawley 814] 17nbe] ob ol 240 6ubel & of 4 2 ghod,
Alabrdl wrkehell 4l 2bu) s x| ko] Al Al shelarElac Al w AEge] by 4 of wj gl of
G0 Aok abeldel, A A W D ke TEE A AN = 6), AN =

5. THY(N = 6)oll A4 et Ao g 2 apstsdvh 7Y A H Foll 4 2441 7 BJA-"—H. ok 3714
-:F;o{] “!3“ o] ulcl;” ‘,_°L7 34 zJ ;Lg{l A E.”_'r.i_ Lﬂ 7}(1] g—gl,qi }ol = ’il A 57” 0_3:11. . [}.t_' olu]gsvlk

A el abet alu| A apAl 7Y Fe 38 Fell wlal AlabTal sholerelmal s W sl
o wlgol elulgiAl Eakrh A4 ] Mw A 2pp ] 8] 27| shol ate] mea) ol o2 sl =]
b ) chad o] ksl 2l abes 3 W osAl g e R ebl 7Y Toll 4 ch b akaby] ik i

311 gl Ak g gh mo gallol] 4] whd sl A51Ee] flulel i Aol 42 s
ek

ol he] Arbw use] Woa 4l <k ral o] eholateln sl z o] b gl E St Aol
Al AL wmkshell & Al Alubh Fabgt Ao sbaise] AT ol g2 1)

o Al Ao drsle] «vh



