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Effects of Aluminum Compound on Kidney Tissues of Rats
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Abstract

This study was performed to investigate the effects of aluminium treatment on renal damage in rats. Seventy
five male Sprague-Dawley strains were divided into five groups; the control, 250 ppm AICI, group, 500 ppm
AICI3 group, 250 ppm AL(SO,), group, 500 ppm Al(SO,), group and kept on the diet for 2 weeks. The body
weight gain was more increased in AICI, treated of rats but decreased in AL(SO,), treated rats than the control,
on based in histophysiological examination, in AICI, treated group, thyrodization of kidney tubular lumen and
interstitial inflammatory cell infiltration, abscess formation were demonstrated and in AlL(SQ,), treated animals
destruction of glomeruli and necrosis in kidney cortex by inflammatory cells were shownd. On the other hand,
blue-pigmented cast was noted in tubules of AICl, administration group whereas focal aluminium ac-
cumulation was noted at interstitial tissue in kidney of AlL(SO,), administration group.
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The Effects of Green Tea on the Serum Lipid and
Liver Tissue of Cholesterol Fed Rats

Mee-Kung Sin, Sung-Hee Han and Gun-Jo Han
Department of Food Nutrition, Wonkwang University

Abstract

This study was performed to investigate the effects of green tea on fat metabolism of rats and prevention to
cardiovascular disease in drinking green tea. Male Spague-Dawley rats were divided into seven groups con-
sisting of the control, lard and cholestrol, aqueous green tea at the level of 1% and 3%. After 4 weeks of fe-
eding serum lipid levels were measured for experimental rats, and analyzed the total cholesterol (TC), HDL-
cholesterol (HDL-C), triglyceride (TG), phospholipid (PL). And total lipid (TL) to Folch method, lipid de-
position to oil red O staining on liver tissue. The results are as follows: Total cholesterol (TC) decreased by
administration of 1% aqueous green tea group and increased addition to lard and cholestrol (LC) group as
compared to each groups (p<0.05). HDL-cholestrol in serum increased by administration of 1% aqueous
green tea group (1G) and decreased to the control group, 1% aqueous green tea (L-1G) added lard group (p
<0.05). Triglyceride (TG) decreased by administration of 3% aqueous green tea groups (L-3G, LC-3G) and in-
creased by lard and cholesterol group (LC) (p<0.01). Phospholipid(PL) decreased by administration of 3%
aqueous green tea added lard and cholesterol group (LC-3G) and increased by control group, lard and cho-
lestrol group (LC) (p<0.05). Total lipid of liver decreased by administration of aqueous green tea at the level
of 1% group and increased by LC group (p<0.01). The fat deposition of liver was increased in fat diet groups
and decrease in the drink green tea of some but did not showed significant differences from concentration of
the green tea.

Key words: total cholesterol, HDL-cholesterol, tiglyceride, phospholipide, tiver tissue
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Table 1. Composition of experimental diets (g/100 g)
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Component\Group" C 1G L-1G L-3G LC LC-1G LC-3G
Casein 221 221 221 221 221 221 221
Corn-starch 63.7 63.7 63.7 63.7 63.7 63.7 63.7
Corn-oil 35 35 35 3.5 35 35 35
Mineral mixture 22 22 22 22 22 22 2.2
Vitamin mixture 35 35 35 35 35 35 35
Lard 10.0 10.0 10.0 10.0 10.0
Cholesterol 1.0 1.0 1.0
Green tea (%) 1.0 1.0 3.0 1.0 3.0
Gross energy (Kcal) 374.7 374.7 464.7 464.7 464.7 464.7 464.7
Crude protein (% of energy) 23.6 23.6 19.0 19.0 19.0 19.0 19.0
Crude fat (% of energy) 84 8.4 26.1 26.1 26.1 26.1 26.1
Carbohydrate (% of energy) 68.0 68.0 54.9 54.9 54.9 54.9 54.9

YC: control diet, 1G: control diet+1% green tea, L-1G: control diet+lard+1% green tea, L-3G: control diet+lard+3% green tea,
LC: control diet+lard+cholesterol, L.C-1G: control diet+lard+cholesterol+1% green tea, LC-3G: control diet+lard+cholesterol+3%

green tea.
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Table 2. Food intake of rats fed experimental diets for 4weeks" (unit : g)
Group\Week 1 2 3 4 Average

C 112.504£12.73"*Y  210.86+18.80"*  222.86-+139.26"* 212.75+24.82°* 188.50+16.95*
1G 129.75+32.22° 214.29+39.45° 211.71+28.72 205.71+£22.90* 190.93+16.48°
L-1G 90.75+20.39" 106.71+21.20 124.29+20.70° 138.86+35.57 114.334+14.74°
L-3G 102.00+25.66™ 128.57+27.25" 148.29+35.95b° 158.57430.76 134.79+7.77°

LC 122.504+39.79* 112.574+12.74 185.14+43.05" 156.864-29.07" 155.64+6.91"
LC-1G 136.50427.36° 146.00+30.04° 139.71+27.52™ 156.86+13.61 129.43+6.91%
LC- 3G 108.00+12.00™ 113.144+19.73" 132.00+25.69° 135.00+30.74" 145.074+12.43™

"Values are Mean=-SD of 6 experiment
z)Group C: control diet, 1G: control diet+1% green tea, L-1G: control diet+lard+1% green tea, L-3G: control diet+lard+3% green
tea, LC: control diet+lard+cholesterol, LC-1G: control diet+lard+cholesterol+1% green tea LC-3G: control diet+lard+cholesterol+

3% green tea

Table 3. Aqueous green tea extract of rats fed experimental diets for 4 weeks" (unit: ml)
Group™\Week 1 2 3 4 Aeverage

c* 233.13£3540™*7  177.86+10.75™*  200.71£24.05**  241.43+852* 213284 19.68"
1G 209.38+22.43™ 192.86+13.80 190.71 £ 19.67" 221.43+19.30" 203.60+18.80
L-1G 188.13+10.00° 179.294+15.92 196.43+21.74" 218.57+26.73" 195.61+18.60
L-3G 187.78+13.72° 185.00+11.90 186.43+11.07* 241.431+29.68° 200.16+16.59
LC* 203.13+15.10¢ 180.71+13.67 198.13+19.63° 215.00+11.9° 199.24+16.59
LC-1G 205.00+37.42° 190.71+14.14 197.14+25.64™ 218.57416.76™ 202.68+23.49
LC-3G 250.00+ 25.64° 194.29+20.09 174.29+11.34° 223.29+12.41" 210.47+£17.37

"Values are Mean+-SD of 6 experiment.

“Group C: control diet, 1G: control diet+1% green tea, L-1G: control diet+lard+1% green tea, L-3G: control diet+lard+3% green
tea, LC: control diet+lard+cholesterol, LC-1G: control diet+lard+cholesterol+1% green tea LC-3G: control diet+lard+cholesterol+
3% green tea.

“Significant *: at p<0.01 **: at p<0.05 by Duncan’s multiple comparison test.

“NS: Not significant.

": Water.

Table 4. Change of body weight of rats fed experimental diets for 4 weeks"
Group™Week 0 1 2 3 4

(g/week)

C 167.00+11.51%  204.00+12.45** 247.00+7.58™%*  286.00+12.94"*  333.004-22.53"*Y (166)
1G 167.00+26.13 198.00+38.17" 222.00+45.36" 290.00+68.28" 332.001:18.24 (165)
L-1G 162.00+£12.04 182.00+17.54" 241.00+36.64" 266.00£32.09" 329.004:35.78" (167)
L-3G 1650.00+18.71 186.00+32.09" 205.00+39.53" 234.00+38.31" 265.00:+49.75" (100)
LC 164.00+25.74 196.00+12.94™ 259.00+21.91° 302.00+£18.29* 361.00:33.05° (195)
LC-1G 165.004+13.87 203.00+15.62° 249.00+36.30" 271.00£41.29" 325.004:50.87" (160)
LC-3G 168.00+20.43 204.00+18.84° 225.00+24.75% 255.00+26.22" 334.00+24.34" (166)

"Walues are Mean+ SD of 6 experiment.

“Group C: control diet, 1G: control diet+1% green tea, L-1G: control diet+lard+1% green tea, L-3G: control diet+lard+3% green
tea, LC: control diet+lard+cholesterol, LC-1G: control diet+lard+cholesterol+1% green tea LC-3G: control diet+lard+cholesterol+
3% green tea.

“Significant *: at p<0.01 **: at p<0.05 by Duncan's multiple comparison test.

“NS: Not significant.

(): Body weight gain.

FE 3% FodelA ol o AFe vl dA
&4 vehgol LCF 195 g, LC-1G# 160 g, LC-3G
T 166 g2 & mAHbAlo| o} Fel| aH|E-E Foidt LC
o] Bapel T g e Foiq ol v|sled f2| A
23 &4 velydrh(P<0.01). Tonooka S-9& 3z 4
Al =2} 716715 A]o]9] 3~5% A A7) 7%l 30

Fo] 3ah WAool AFo] f218h dolaort 2%
2 A7 AT AR A9 wAT oz
o] Aol7} QISIEkT wusk] Sxr} gl 6]
ke Ahekst 7170 wet thad dehes
oA

o] HF HHE Table 5o4] M1z nhs} o] CF



A7 Akt 92822 Fo43 JF] (A 7o) 22 vl i 1259
Table 5. Food efficiency of rats fed experimental diet for 4 weeks"
Group\Week 1 2 3 4 Averge
C 0.324+0.06™ 0.36+0.12™ 0.25+0.08%** 0.3240.09"* 0.31+0.09™*
1G 0.23+0.12 0.33+0.15 0.17+0.09° 0.18+0.10° 0.21+0.12°
L-1G 0.2040.07 0.354+0.06 0.41+£0.13° 0.34+0.08" 0.33+0.09*
L-3G 0.21+0.09 0.44+0.27 0.341+0.07" 0.47+£0.25° 0.374£0.17"
LC 0.304+0.08 0.44+0.27 0.344+0.07" 0.34+0.09" 0.45+0.14°
LC-1G 0.25+0.13 0.32+0.17 0.13+£0.05° 0.39+£0.09* 0.26+0.11°
LC-3G 0.33+0.05 0.45+0.08 0.35+0.05° 0.19+0.03" 0.32+0.05"

“Values are Mean+ SD of 6 experiment

“Group C: control diet, 1G: control diet+1% green tea, L-1G: control diet+lard+1% green tea, L-3G: control diet+lard+3% green
tea, LC: control diet+lard+cholesterol, LC-1G: control diet+lard+cholesterol+1% green tea LC-3G: control diet+lard+cholesterol+

3% green tea

’Slgmflcant *: at p<0.01 **: at p<0.05 by Duncan's multiple comparison test.

NS : Not significant
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Table 6. Levels of total cholesterol, HDL-cholesterol, triglyceride and phospholipid in the serum of rats” (unit: mg/dl)

Group” TC HDL-C TC/HDL-C TG PL

C 57.80+6.54% 35.40+4.01°*Y 1.64+0.12"* 99.00+13.18™*  152.00+10.25"*
1G 48.33+6.22° 61.00+3.30° 0.79+0.18" 65.20+12.72" 119.00+12.35°
L-1G 59.25+9.18" 34.20+6.02° 1.73+1.53 86.75+18.36" 136.00+4.62"
L-3G 63.33+6.43" 45.33+3.01" 1.40+0.25% 52.33+5.69° 140.33+18.04*
LC 68.67+10.02* 40.87+9.30" 1.68+0.30" 113.80+19.14° 148.674+29.20°
LC-1G 58.00+8.78" 39.00+4.64" 1.49+0.17° 58.00+18.57b°  140.80+19.06"
LC-3G 57.00+7.02" 41.334+9.03" 1.38+0.45" 52.67+16.44° 119.67+11.37"

"Values are Mean+SD of 6 experiment.

?Group C: control diet, 1G: control diet+1% green tea, L-1G: control diet+lard+1% green tea, L-3G: control diet+lard+3% green
tea, LC: control diet+lard+cholesterol, LC-1G: control diet+lard+cholesterol+1% green tea LC-3G: control diet+lard+cholesterol+

3% green tea.

Significant *: at p<0.01 **: at p<0.05 by Duncan's multiple comparison test.
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3, L-1GT 1.74, L-3GT 14002 =319 57} 1%
32 Fola] frelHe g A eyl LCE 1.68,
LC-1GTF 1.49, LC-3GT 1382 7} Z7bolj= 2 3}o]
= Gtk o] 5] A1 AR HH | vl =
2pe] od ghell 3 AoM= Fxp Hrpp S
TC & 7M1z 5933 MAAAFE
HDL-CE A5A1# 2 v]& Wiyl gt 22 =
Afel| A= Aol o2 =21E 28814 W T
of| B]s}e] Ex}8-8-L TC 450] 83~92% % 7145
$15. HDL-C: 83~110%% A5AlZth TG 5=
C 99.00 mg/dl, 1GT 65.20 mg/dlo & =318 24
g Tol| vlte] SAE S8R o= oM =4
ehd 7, L-1GT 86.75 mg/dl, L-3GF 52.33 mg/dlo &
Aol o g Fakel Fert £ L3GHe] L-1G
ool w]gle] fe]H o2 A et LCF 113.80
mg/dl, LC-1GT 58.00 mg/dl, LC-3G3# 52.67 mg/dl.2.
2 LCTo] LC-1G, LC-3GT Hr} Aoz =i
YERGTH(p<0.01). fEEL 5-%] E=X]9} p4Fol =

A F2E5< 779 58 2 4 231 A
Yol A mA e} S-Fpftoll vls] mAube] ERAF
of FAFEES 7 TolM EAO] TG 5271 F
oMo g okrh m HT £O) o ulth 2o g
gle] FAHEL £ TG FErl & 33 A
olv] o] A TC Hr} o] YA AL 712 9l
ta Bl 3 A ASH s g4k
JAHEZL] ool A&yt Qs Fow AR
PL¥ S CF 152.00 mg/dl, 1GF 119.00 mg/dio g
Fa} F-470] 831 v Toll vk fojH o
2 oA Vet s, LG 136.00 mg/dl, L-3GT 140.33
mg/dle| A= §-2]H3l Ao]E Holx] dgker} LCF
148.67 mg/dl, LC-1GT 140.80 mg/dl, LC-3GT 119.67
mg/dlof| A& B8 Foi3lr] o TA|yAlole} 2
H e B8 R ol vlEl HAke] Frol ¥
TollA FelH o A Jepgdrl o] Akinganij
7} Bargk 52371 85 ZHAHE, AXA 2 FAA

5T oA zlehs Asksh Qxjsw glch

(31)

0

2o

(=

0})!-

x| &l Eta

7] x| A ek Table 73 7Ho] CFE 4.26%, 1GT-
3.68%, L-1GT 5.46%, L-3GE 4.54%, LCT- 8.16%,
LC-1GF 5.78%, LC-3GT 6.18%2 7+ F7} ol 82 A
o] AFFHtHp<0.01). LCFe] REFoIA] =4 1}
et o B3] glx2Fel CFS 533474 1GER
o =A Jebgda Aol 2E HxE 43
ol vlsle] &-88}1A] = LCFo] 8.16%= 713 7}

Table 7. The effect of experiment diet on total lipid in
liver of rats"

Group” TL (%)
C 4.26+1.07cd*”
1G 3.68+0.53¢
L-1G 5.46+0.51™
L-3G 4.54+0.94
LC 8.16+1.08
LC-1G 5.784+0.40™
LC-3G 6.18+0.74"

"Values are Mean=+SD of 6 experiment.

2’Group C: control diet, 1G: control diet+1% green tea, L-
1G: control diet+lard+1% green tea, L-3G: control diet+lard+
3% green tea, LC: control diet+lard+cholesterol, LC-1G:
control diet+lard+cholesterol+1% green tea LC-3G: control
dlet+1ard+cholesterol+3% green tea.

Significant *: at p<0.01 **: at p<0.05 by Duncan's mul-
tiple comparison test.
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s 5] ER|RE AR el vlEl 1% 711
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@ o) A St vk wusielen, Mu-
ramatu 52 W 3ol A % 15% =R+ 1% ZH A" &
o8 PR x| ZeaHEA A e BlE] 1.0%2]
FHe 1S A7k o 7H R gkske] Al el
3 sk} Qx| shedet.

Bo" A2 AR =5 #Eg A= Fig
< Fig. 1el]4 2} 7ol ol

7
~
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Ir
)
I
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Fig. 1. Oil red O positive droplets in the normal hepat-
ic lobule (100x).
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Fig. 2. Reduced oil red O positive droplets in the 1G
group (200x).

Fig. 3. Numerous oil red O positive droplets are noted
in the L-1G group (200x).

red O FAJ N 27} 7tas AAol rlwbd o v o
oFs}aL Abe FA e 2 A EA- oA R o2 ik
At} 1GT-E Fig 204 Bi= vle} 7ho] CTol 13|
oil red O ofA] NE 49} Az o] =77} &7k AA )
eldc}. L-1GE L-3GTS Fig. 332} 4ol Ao} 7ho)
CTell B3| oil red O FAAEZS7] nivkH S 2 O] 5
o] FAF U AIFAWMNME oil red O FAEEA
7} Z7=Ele glelew 7HE & ez Jehd 2l
o} LC-E Fig. 594 B vle} o] 2 E o279

Fig. 4. Numerous oil red O positive droplets are noted
in the L-3G group (200x)

Fig. 5. Numerous and large oil red O positive and not-
ed in the LC group (200x).

oil red O A7) v]af oA HESE gghon] Hxo]
A7\ WA =A el LC1GEH LC-3GTES
Fig. 63} 7ol|x] 2} 7¥o] LCFol ]3] oil red O oFA] o4
E57) ozl Hglom xe ar|x gt 7kzz]
o] AR A A s A e MR e AlsH o
] =Ake] 5802 sty Auke] ARy e 7k
ZArgen Ao 4= E de YSd= E A
o|7} Holz| ¢dohrt. B3] Ao Aupst ZHAHE
< A7 Alo] 2 AbE xubA zte] vleh )9l



1262 A E 3813l 2] A 297 A 6 & (1997)

Fig. 6. A few a small oil red O positive and noted in
the LC-1G group (200x).

Fig. 7. A few a small oil red O positive and noted in
the LC-3G group (200x).

O} Hake] 8802 55.6~75.7%7} ZFaskdch
e <%
Sprague-Dawely 7] (165+20 g) 471 3# & J=y
of we} 7t I evteld CE(UNMALR), 1GT(YRE

AR+ B312), LIGHER+1% S312), L3GTE
(EA+3% S3E), LCFHEA +Zd 28 2), LC-1GF

(EA+FU2HE+1% =32HE), LC3GH(EA+Z9|
2HE+3% 53HE) 5 TSR Yol e 2H)
E% 2efshs Aeolal 1% ¥ 2HE7) 10 g9 2o}
=5 A7 Alele} A 1%9) 3% FEQ] HAE
T T Foste] €A 9 SHAHE 253 3
A AAA =g ARSI Alo] H AHe L
1G¥, L-3G#, LCH#, LC-1GH, LC-3GFEe C33
1G] Bl AAA o7 Yglon] =iz} P37 S8
& BEFA 195.61~213.28 mL &-&3}e] =g o)
=-212] -‘ﬂEoﬂ W 7t Tkl Aol st gl Al
Z7tEE LCF 195 g2 2 o} & w E-Fd) v]sle] 713}
o %ﬁl L-3GT 100 gol BlslA]= 203 9] %}
|7} viehdrt. Ao &8 LCTe] 0452 BEFo
vl&) Egkom B3] 1GH, LC-1Gdl| B3l E9kc}.
9| A A ¥ relA] TC $3& LCT 68.67 mg/dl,
1GT 48.33 mg/d1 &2 LCFo] 2Ee| u|ste] &gt
Lnl 53] 1IGT= 2o)E ey} & 3e] HDL-
C¥ 1GTo] 61.00 mg/dl, L-1G7o] 34.20 mg/dlE 1G
o] TCHE3Hs whi & 71k &9ko v (p<0.01) L-
3G, LCE, LC-1GH, LC-3GTo)] B4d Fog
Fokon}t CEa L-1GTRohe wgtel HDL-Cel| of
gk TC2) ] &-& 1GF 0.79, LCT 1.688 CF3 LCF
o vls} =35 L83 1GT, LC-3GE, L-3GHE, LC-
1GTE, L-1GTE €22 Y9ty &3] HDL-Cr} 7H4 =
2 1G] Yttt TG =Y LCE 113.80 mg/dlE &
< ol vl Pk Eghot B3] 3% Hak g8l
L-3G, LC-3G7-2 st} PLE S CF 152.00 mgy/
dl, LCT 148.67 mg/dl, 1GT- 119.00 mg/dl2 CT3}
LCT-& RE Tol|a] E9lor} £3] 1GF3 LC-3GTH
> uoke) 7k} x4 gheke LCY 8.16%2 RE
oA E=9kor] 1GTo] 3.68%2 714 yotr). 7kz 3
o A A A= )2 oil red O AN E7} 7H
Aed AA el o vlopsln 2hE FAVEHH R A 2 A
A Ao g pAkEle] A AAbel 7i7hsdth LCES
2E ohET9 oil red O 2710 B8l oFA] N o
N AE @A % 7P 2A deht xupE o] A
HAE & Uk olo wlE HALFE il
red O o} Az el Az o] =7]7} Aoz 55.6~75.7
%R ZAw]o] b ake] 2k 3ke weinh

o

ZARR| 2

o] o‘j = 975__}_,;_13 cJ;r,].;Ht’s_‘}_u_g E_H]Z]%q] 2]3}]
a5 AnE olol] ZFAb=ux).
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Table 1. Food and water intake of rats in each experiment by aluminum compound”

G Concentration Food intake (g/day) Aluminium intake (mg)
roup
(ppm) 1 Week 2 Week 1 Week 2 Week
Control 0 22.47+4.69 23254424 0 0
AICh 250 22.69+4.30 24.25+297 25.04+4.23° 52.4619.697
500 23.414+2.89 24.434+3.36 65.65+12.36" 133.04+21.98
AlL(S0.); 250 24.47+2.15 21.98+4.23 58.48+19.96" 121.164+26.12"
500 24.12+2.33 22.54+3.00 113.97+19.78" 248.67+29.10°

"Mean + SD of 15 experiments.
“N.S: Not Significant.

“Means with the same lettered superscripts within a colum are not significantly different at the 1% level by Duncan's multiple

range test.

Table 2. Changes in body weight of rat by aluminum compound diets

Body weight (g/rat)”

Group”
1 day 5 day 10 day 15 day
Control 138.75+11.48 185.75+ 9.2 257.50+13.85"7 343.50+19.62%
A 139.33+ 8.84 184.33+12.05 257.90+12.28° 345.33+£26.89"
B 140.00+ 8.90 185.00+ 6.81 262.33+ 9.42° 355.00+42.04°
C 138.68+10.47 186.33+19.08 275.67+12.80° 333.80+23.54"
D 140.33+10.08 185.00+11.34 267.00+16.89° 322.33+15.21°

" Mean + SD of 15 experiments.

PA: 250 ppm AICL, B: 500 ppm AICL, C: 250 ppm AL(S0,);, D: 500 ppm AL(S0,),.
“Means with the same lettered superscripts within a colum are not significantly different at the 1% level by Duncan's multiple

range test.

H S5t

dFelE MRS Foidt AF7) Abset 28 A3
Sh= 59k A5 W3l= Table 2004 B nje} 7o)
Ao AMR F 5o dFvlE S3HE Foife
AE 549A 7= dzTe AF F24 ode 3}
o]7} glglot 10U Aol = HETol njsle] o] oF
Zb F7bslda, 1547l DTl 500 ppm AL(SO.)
o) Zasigich. DT AF Fae Ale] A3
e} Bado] gle 7o g AzrEH, Berlyne™x 3
Foll 1%~2%2] ALSO.), $4& 5o 3% A 84

ZFog AFo] 7tasisdrty B3 vl glom B
A Ao} fAkgE A e Bl

Table 3. Aluminum content in kidney tissue of rats aft-
er administration of aluminum compounds” (unit: ppm)

Group ppm Kidney
Control 0 25.49+5.02°%
AlCl, 250 64.12+21.32°
500 91.98+16.87°
Al(S0.)s 250 113.58+22.80°
500 135.49+14.38°

YMean +SD of 15 experiments.

PMeans with the same lettered superscripts within a column
are not significantly different at the 1% level by Duncan's
multiple range test.

AFuE BAE Foigt F 3F Y AR 224 &
A5 oFulE greke Table 3oll4] Bz vle} 7o) o
Z3 gty w5t 28 5 F Folelgda, 5%
AICL 4o BT} AL(SO,) -§92] &xje] Egic). 4
ZA ol FAH dFuF duko] £ S B A F

*

Fig. 1. In AICL group, abscess formation, destruction
of tubular lumen in kidney and blue colored pig-
mented cast in tubular lumen was noted (solochrome a-
zurine stain, X 200).
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