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ABSTRACT - Lipid peroxidation is one of the main manifestations of oxidative damage and
has been found play an important role in the toxicity and carcinogenesis of many carcinogens.
This study was carried out to investigate the effects of aflatoxin B, co-administrated with antiox-
idant vitamins on lipid contents and fatty acids components of liver in mice. For this work, vita-
min C and vitamin E, the major antioxidants, were administrated with 10 mg/kg and 63.8 mg/kg
respectively, through intraperitoneal(i.p) injection to male ICR mice, and 0.4 mg/kg of the AFB,
injected by i.p. lhr later. The results were as follows: two fold amounts of free cholesterol, trig-
lyceride, and total cholesterol in serum and liver of mice treated with only AFB, were observed,
when compared to those of mice co-administrated with antioxidant vitamins., However, the levels
of phospholipids in serum and liver of mice treated with only AFB, were decreased. Concerning
to fatty acids composition of liver from AFB,-treated mice, P/S ratio was shown more low level in
cholesteryl ester, triglyceride, total cholesterol and phospholipid than those of mice co-adminis-
trated with antioxidant vitamins. In these data which provide with a reliable evidence on their
antioxidantal effects to aflatoxicosis.
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Z AAFEA R AALE AMSEEE YA A F v
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vitamin E(VE)& Sigma &S ARSIt 222 2 A
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V(ASAN, Co), 4R Trizyme-V (ASAN, Co.), A
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(ASAN, Co.)& ol&-3td &7g3tsith.
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17AY5°]At}.
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o, A s 784 F AshEe] B35 BY] )
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vjelle] EAE H)wEly] Y8 vitamin ES 63.6 mgkeS]
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Table 1. Administration contents of the vitamin C, vitamin

Table 2. Gas Chromatography conditions for the analysis of

E and AFB, refer to grouping in different groups fatty acids
i.p. injected No. Items Conditons
Groups contents . -
dose of animals Instrument ShimadzuGC-10
Gl DMSO + 0.1M NaHCO, atb 6 Column OMEGAWAX320
G2  DMSO + Cormn oil atc 6 30 mXx0.25 mmXx0.25 um
G3  0.IMNaHCO,+AFB, b+d 6 Detector Type Flame Ionosatio Detector
G4  Com oil+AFB, ctd 6 Column Temp. 160~250°C, 4°C/min
G5  AFB +vitamin C dte 6 Injector Temp. 260°C
G6  AFB +vitamin E d+f 6 Detector Temp. 260°C
a: 50 tl of DMSO, b; 50 il of 0.1M NaHCO,, ¢; 50 pf of Corn oil, Carrier Gas He. 1.5 Kg/em®
d; 0.4 mg/kg of AFBI1, 50 ul e; 10 mg/kg of vitamin C, 50 ! f; Split ratio 1:100

63.6 mg/kg of vitamin E, 50 /.

FEZ B4 5 3, 423 72 FE9 AFB S T3
=3

A HA Fo] F 8UA ethyl ether P71 S)A) 31
S AAEATE e AAelA APk, 50ml
FAZ|E ARRStd 27he PBS(0.1 M, pH 745 ER
RS B3l e g AAT the, 7 AE 3t
o A7k PBSOl |7F JqBAS oAl AAZR F -70°C
o RaASHA, AR B At 24 534S A% JF

< TRt

AEHYY

ZHET goiMel XEME Ba| ¥ BHE £F

xA A AAES Bty 2 % 34 U
I 7ol Pttt & A 1.0g2 hexane : isopropanol
(H:TOH=3:2,vv) EZHoz XFL FZ3 20miE
AL o 7 24 kit AlofY] EERY FRE UIEeE
Z2d (& ZH2EE,; 400 W, FEIZY2HE; 500 ul, 5
AR 100 wl, AR 100 uhye FHsl 24 A=A 3
AFRHP) M} FFH2E &, FHAE, ANE] FHS
2390, B3 @30 XA B4 A% AE &
-70°Cell B3 Fold SR 2 € 20 uE FEHS
HE 4 AMgslgen, 1 9 feSdsdHE 48
A3t R 100w, IXE BAE gt FL BH
20 Wi AHE3le] B o3 kit Fahke WHoE &
At &, FESHE 2 RSP sHEY FF S
2 FEY2HE 23 kit(Cholestezyme-V ASAN Co.
B A, fEEEEHE R FEYEHSEHE &
A4 kit(Free cholesterol C-Test ASAN Co.)Z S83I%
o} 282 48X 2 AIXE S S fExMe S8R
244 kit(Triglyzyme-V ASAN Co.)¢} Q1A]d =44 kit
(Plzyme IATRON Co.)Z 77t 233} &30

ol

o

-

ZHEe| Xjakdt =M 24

AFB o] 7Hg¢] At 249 oud 9% vAert
g gotrr] 9, Canuto™e] WS g-83l] AP A
3 PR A9 AAEAT &, 7F 23 1.0gm
£ #3} hexane : isopropanol (H:TOH=3:2,v/v) &%
Ho g FZdt 20ml2 83 thayr AHFEHE 4
AFAF|Z 0.5ml9] hexaned] =] Kieselgel 60 GE A}
43 TLC g%l linea spot$t T, F 7l 2(petroleum
ether : ethyl ether : acetic acid=82:18:1,vv) &2 ZJl,
FA3ld 8= FU|EA HANA AAH, FEXE Z
ZY2HE dEHES 717 Ad JEo2 Feladith
B39 AAAES H:IOH EFdog A & T 4%
H,S0,Z methylesterylation A|#H 7h2AZwlE 1] 5] (gas
chromatograph)Z. #-43}5.21 7]7]¢] B4271-& Table 2
oF 7t}

l

SHXE|

=23 AFB, o 2 03 Hgl &8 FoAF AL
ol9] AFXe W9 XEUAZE F7]|(meant S.D.)3kL
ol&e] that A8 Az SAS(Strategic Application Soft-
ware, version 6.12) programrS ©]8-3l¢d one-way ANOVA
RS AR F ool e A AKE BHeE tE
H)38] 3R4R1 Scheffe' S AAlele BAF AjolE A
FalAdch. 72t 29 {FAE P<0.05 E P<0.01 FFIA
°e)g Hrist.

Ny @

el XIAME o[xl= L&

AFB°] F€ ICR mice 7relAe] AAdEol v]z]|=
FFe AR Aake Table 30lMe} o] F ZY2EE
FXE AFB, @5 FojFto] 9.5441.23, 10.00£ 1.17(mg/
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Table 3. Lipid components of the liver in each groups
(Unit : mg/g)

Total choles- Free choles-
terol terol

M=SD M=£SD M=*SD M=SD
Gl 348%+139° 432+1.57° 20.02%+7.11" 5.70%5.65
G2 354+101° 4.09+141° 19.00+£842° 7.07+5.67°
G3 9.54+123" 10.71+£1.57° 45.58+7.03" 34.4016.34°
G4 1000+£1.17° 1147+191° 4772+6.63* 28.16+7.10"
G5 4.63+£0.58° 6.65+1.56" 13.08+7.93° 17.62+2.57"
G6 4.51+023° 6.76+1.12° 1437+482° 1835+3.09°
F  51.28%* 24 54%* 20.61%* 26.99%*
P 0.0001 0.0001 0.0001 0.0001

Values within the same column with same alphabets are not signif-
icantly different(n=6). (**, p<0.01) among the groups by one way
ANOVA with Scheffe' test. All values represent mean & S.D(Stan-
dard Deviation). Description related to groups was revealed in
detail on Table 1.

Phospholipid  Triglyceride

g) o & THETY 348+1.39, 3.54+1.010] vls #9F
(p<0.01)2.2 F2ubd gitsl vl FoFe dizX|e}
Hlwsted & zolE Holx| et f8 FeZHEH
AFol YA = F FH2HEL U FFe Fo8e
Yehhglon, SAAM-S AFB, F9Z0A 34.40+6.34,
28.16+7.10(mg/g) 0.2 hEFS] 5.70+5.65, 7.07L£5.67
(mg/g)ell Blal S7tehe Ao EReH vitamin C £
Folo] AL 17.6242.57(mg/g), vitamin E EF Fol29]
74 17.6212.57(mg/g) 2 % ASPIEIS] Foie o
Z2He Zol7t YRR aflatoxin HE Fole H|FH 2
F7HEo] AA YTt olF 7+ ol AAX 9] FejEEo]
p=0.00012 9] F+& p<0.01 Br} 27| o) 7z 22
o] Aol tigt F4-S AT & UJUTh
3ol XA MEo o|Xl= AE

AFB,°] FoJ8 ICR mice oM 2] A FA R o2

Table 4. Lipid components of the serum in each groups

S ZAVSH AIR= Table 49149} 2o & FH2HE
= AFB, ©@= FojFo] 308.86+14.15, 395.78%
20.49(mg/g) S8 HZEZ2] 13046+5.67, 128.79+5.540]
Hla) F2H (p<0.0)eE ¥ b, & Akshel] &%
T F 53] vitamin E FHFL thxX) ¢} vlusle] £
zlolE Holz] gttt oo} e FEge FAA LI 7=
FY2EH B JoME TS AT F94S YERIA
on, QIX|AL AFB, FFolM 142791643, 132.52+
42702 TZRFS) 248.38+2227, 251.10423.629 H]s)
23] 7438t vitamin C £ Fojo] A9 219.85+
7.95, vitamin E &3 Fo79] 739 22940+8.790=
g} AspjE ] B aflatoxin G5 Fod+3) H|w sl
F7H FAE vERpi oY, fizdde A0)E BolA] &
Stk olE 7t Zoll M9 freEEo] p=0.00012 <]
FF p<0.01 B} A7) fl&el zt 2 FHFe] zold o)
g Fods AERJIT F ATt

HE BX[E e X|gt =Moo 0iX[= HE

A AFolA AFBr] AFe 74 AR ¥Fe & A
£ 7IRE Bl PN FEe A RS & FEsE
g, JAE, $4AF, FeZHE d2HEE EE3e F
A B oz AR A 2 digt 734 (peak
area%)s AHH Bk} Table SoA$} 7o} 7H3 & &
ZH &S] A 2439 A AFB, FHZE tHEEs)
A|2K(poly unsaturated fatty acid; PUFA) ¥ ©7H-¥3}
A ¥ H(monounsaturated fatty acid; MUFA)Y] #4AE R
¢l WA Z3A4(saturated fatty acid; SFA)S] H]-&-<]
F7kehe AEE Bt &, a2 Ay £ SUsHE
A4k FAJH] 7} PUFA : MUFA : SFA=47.7:18.1 :
29.6 7 52.8:12.1:30.4¢] ¥]& HI 2w AFB, Tl
Me FAN7E 26.3:33.4:3529) 26.8:253:41.82 SFA
o F7HE HQl ¥ gArst HlERRIY Ro oM

i

Free cholesterol(mg/g) Phospholipid(mg/g) Triglyceride(mg/g) Total cholesterol(mg/g)

M=SD M=SD M£SD M<SD
G1 46.05+6.38° 248382227 141.15+130.46° 130.46 £ 5.67°
G2 46.93 +15.03° 251.10£23.62° 153.24 £4.05° 128.79 £5.54°
G3 160.57 £8.00° 142.79 £ 6.43° 420.71 +=38.09° 308.86 £ 14.15°
G4 182.16+:4.27° 132.52+4.27° 495.151+4.75° 395.78 £20.49°
G5 76.12+£3.87° 219.85+7.95° 23436+ 84.71° 205.30£11.04°
G6 57.32+5.21¢ 229.40+8.79® 155.71£11.6™ 136.27+17.11°
F 338.12%* 80.00** 96.31%* 408.48**
p 0.0001 0.0001 0.0001 0.0001

Values within the same column with same alphabets are not significantly different. (**, p<0.01) among the groups by one way ANOVA with
Scheffe' test. Description related to groups was revealed in detail on Table 1.
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Table 5. GC analysis on fatty acid compositions of the liver lipid by TLC fraction peak area (%)
Fatty acids Gl G2 G3 G4 G5 G6

Chole- saturates 32.5331 32.89791 74.99086 71.50546 56.62645 55.82942
sterol- monoenes 6.818871 6.734205 2.385446 8.432598 1.403843 2411188
ester n-3 17.47287 19.09595 4.374063 4214713 9.174207 8.553507
n-6 1.838252 1.738242 2.28052 1.877561 1.258478 1.259074
polyenes 41.33691 39.53369 15.96911 13.96967 31.53702 31.94682
PY/s® 1.270611 1.201708 0.212947 0.195365 0.556931 0.572222
n-3P/n-6P 9.505157 10.98579 1.918011 2.244781 7.289922 6.793492
Trigly- saturates 48.26044 50.80393 68.99938 64.1564 45.26449 41.10184
ceride monoenes 13.54047 5.15728 12.19612 20.05998 34.12579 37.84264
n-3 6.54503 7.049351 1.312811 1.253006 4.112624 4.197066
n-6 0.833233 0.990486 0.894268 0.88394 0.619932 0.611811
polyenes 30.82083 35.99895 16.59742 13.64667 15.87717 16.24665
P/S 0.638635 0.708586 0.240545 0.212709 0.350764 0.395278
n-3P/n-6P 7.854982 7.117062 1.468029 1.417525 6.633997 6.860064
Total saturates 29.58139 30.39455 35.21598 41.81306 29.1821 33.34638
chole- monoenes 18.14831 12.13281 33.39255 25.27361 28.62962 17.86742
sterol n-3 3.807477 3.910894 3.554354 3.99011 5.217359 5.319617
n-6 0.727348 0.807406 1.555009 2.11518 1.514094 1.586831
polyenes 47.73547 52.75433 26.28211 26.80804 35.45683 41.87975
P/S 1.613699 1.735651 0.746312 0.64114 1.21502 1.255901
n-3P/n-6P 5.234739 4.843778 2285745 1.886416 3.445862 3.352353
saturates 71.71976 76.44024 84.48849 8297159 83.09894 81.13251
monoenes 3.065561 6.594769 5.228861 6.493594 2.523856 3.601314
Phos- n-3 3.165593 3.372194 248073 2.094741 2.888469 4.011292
pho- 1n-6 0.819882 0.789953 1.283139 1.140053 1.104357 1.009891
lipid polyenes 15.22921 12.80284 6.518782 7.300022 10.38437 10.24499
P/S 0.24723 0.221938 0.121705 0.126969 0.173013 0.188163
n-3P/n-6P 3.861037 4.268852 1933328 1.837407 2.615522 3.972005

" P; polyunsaturated fatty acid, ” S; saturated fatty acid.
Description related to groups was revealed in detail on Table 1.

PUFAE Z4HoH MUFAE 4 $71HE Bt T3 Efle] R SFAS At tixe Bo FaFIX
vitamin E €% FZlAE vitamin C £ FoA2 1) PUFAE AFB, ©5 FoF3 H|52g F°Y4 MUFAE
it PUFAZ} B F718td e MUFAE o 724" 2 = 3 AFB, @5 Foi 2o 23]8 F7HRME KA
FE el o}

7 SMXEel Xjwat =Moff olxl= ¥E ZHE QIX|Fe| X|HHat =40 O|xle Y&

TG oM F2E FAAAANMY At B Ade ] QIXAE TLCE #8& Ao At 248 &
Table 5°llA] viehct H}ﬂ 7o) AFBS] Foize A4 o 4% Z3} Table 59 2] ettt =, AFB,S T4
&30 ¥l PUFAE HAaE EHIOu SFAS HI&L 7t o8 MUFAE tHawad Blaste] 2 ztol7h gllev
e %S lﬂ_aiv} , FRAE A /38l (peak PUFAE Z4AE HQl Hbd SFAY ¥jgo) tha 371819
area %)7} ZFFlA19] PUFA : MUFA : SFA=308:13.5 =, AAte] 7d¥(peak area %)t tEZS] ¢ PUFA
1483 3 36.0:52:508%4 AFB, FoZAME 166: : MUFA : SFA=15.2:3.1:77.73% 12.8:6.6: 764 H|3}H,
122:699} 13.6:20.1: 6422 SFAZ} 97t S7FE B AFB, T 6.5:52:84.59 73:6.5:832% SFA7}
W PUFATE 7+ ZA%E WERiSITh 22y 3 Aksh) A F7re B v 3 AspHER] RAZE BT
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MUFAE W23 B 58 Buch 224 SFAE
AFB, @5 o33} fA18 A4S HeERlle™ PUFAE
iz Bk 25384 T AFB, B5 Foi HieE 2
3 Subetdnh 2eu Az 7 849l ARZL] A
HRAE Z2AellM SFAS] Ao el eiAl Sk Al
o] 4ol o) Bxspiate) 4lsl7h dojds & 4 3
Rt

M EBE|AHIE olAHI2S] K|t Z=M0i D|X|l= WE

7] FY2HE J2HZE TLCE 238 42 v
GCE At 248 53 A3 Table 5001419k 7o)
AFB ¢ @5 T iz B3] MUFAS] Z4aE B
o)1 SFA9] H|go] F7lehe A¥S Bt &, At
Tdd](peak area %)’} thZollAl PUFA : MUFA : SFA=
413:6.8:32.59) 39.5:6.7:32.62 EH¥OH AFB, ©@=
BAFZe 16:24:759 14:84:71.52 SFA7} 34 7}
St 3ks) HiElRle] Fojid BT MUFA7F Wiz
4 AFB, @5 RoF Hr} 74 siRon SFAE tiET
Bt} 7443193 PUFAE AFB, ©5 Fo Bo 2715
Hoh

2 #

Eel Y 2L9ER 5 sl aflatoxin B
Fot] FEolut AlelA f=e] =S 7

=4 40| | Edwo] E 79t felo] Hrx it
d 7ieke] LAEL aflatoxin AFHFo] Be A

Q@ YFE F2 PES HAFE Y 59 % 9lF
g ZoMe Fe PAES HAFET? 719k o=
74 3}(liver cirrhosis), BE 7F4 (hepatitis

type B), alcohol, hemochromatosis, glycogen storage disease,
non-A non-B viral hepatitis, 755, &%, aflatoxin 5]
e, AAAZRCRE 7 8 Fa% AR dEA
Ue A& BYE 7Hdoltt. mEkA 8 U= BY 7HE9
WA Eo] & RXHolx 7HFs] B §ET ISl A
T3] TS AU ¥ o} FES TR e HANE
Fool oA A FEAG 4 FEAAL Egxddol
AFE =EHE 98 FAR njFo] E uf Fgolo djA}
AHEQL aflatoxin ©] =% $|de] At & & Ut w=t
Al o] 1oxin®] 7 B Fa% AR LT Ao=E
AZ}E ). Table SO vrebd A3 Aol 9J3s1H aflatoxin
B, @5 T2 QloJA] cholesteryl ester Aol 9lof
A n-3A Aol @A AL n-6A4 AWk 9
g8 F7hl. ©lAL 53] n-6A4] AMAF F linoleic

acid 7} 49l AL FXAe F& AR Ak
Chan™2] B9} #8-& 7o|dH P/S ratio =3 #AAEES
eRITh ©)ZAl saturated fatty acid’t SVHEE AL
Donaldsons>¢} ®.7o] 2latd A2 thAlo] lojA
aflatoxin®] B3+ o] ALE 1gm T aflatoxin 2.5 ug¥
FA2 W fatty acid synthetase®} fatty acid elongation
activitys A)51 hepatic fatty acid synthesis®] oS
gt Aot 2y A HERlS £ T
ZAAME PSS ratioZt ERF Eues ZaHAAT
aflatoxin B, @5 T2 vlwshd 43s] sollvks A
S & = 9lom E3] phospholipidl oI E dAIEAZ
vitamin EE &3} F38 FojA9] n-3P/n-6P9] 0] A
o] iz 7HgA Jebsth o)A 1989 Cameron™
o] Aol &tA n-67 Akl B2 2olg FHolA F
oS W prostaglandin &= WS AA o] Hodsle
prostaglandin E,(PGE,)%] A& F7MIAA &Y A4S
B3 034 AR PGE,S] A4S AAIgt ¢ 44
< g=te 439 AR 22Y n-6 PUFA(polyun-
saturated fatty acids)®l ¥lsl n-3 PUFAE A AT 7
T cisB] B S o|F AT A AAY =2 BE
32 2l peroxide® free radicalsd] AEIEES
oS Bo] AslmEA A2 £48 2t sich®
n-6719} n-37] Aate] Ba¥el 4%, AEE, A4 F
vhorst AR Rt Adge] YEAAA B APkl 4
ot A Akl 83 w5 A SHAA Y A
WA #89] FeAde] ARE Ut dHlME n-64
¢} 3741 A4kl product/precursor H]-&o] A o
LCPUFA(long chain polyunsaturated fatty acids)Z<) 7
glof| odo] 2= E38] desaturationZFgo] FITE I
oz BT ST ghH @A 7F 23 22
T AR B gloid A &A= free cholesterol,
triglyceride, total cholesterol®] aflatoxin B, ©&& Fowell
A o) 8kA (p<0.01) F7FFHAITE phospholipidllA= £
3|8 AR o1AE XS ¥IES A W AX7t
free radicalsol] &3+ X Aaxstol] thafl Wo] 71HE 7R
I euR oyt AFaisl @4 AEE] 8 7
4 RSl XA S ke BXES At 84 Ak
oF Agstozy Azt AAAIE w0 <l A
zuhg sk dAEE 428, AE ¢ grslels F
Hal=lo] MEete] Al 245 FHshA "t
ol A2 540 &4 AAEH, AlE HAL &
S ¥ 5o A0eE dHA Jonz 2 Ao
M toxin®] FFOR QIS QXA FhEko] ZAIATIAL
Az}t Hortons el oJ3hd Ada o=z 2459 43

N

(e}

2
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2 A EHE cholesterol2 ZHI A Aol A = =)
aflatoxin® ©]213} cholesterol TSl 583 feedback =
A 717E A s 238193, oldT thAl el

= 7o) EAZQI YAl Wwolglal Siperstein®e W13}
At
A7 79 TR ol SR} ghEke] Frlsle
PO adipose tissueEF-E AR o]FF7F, WAL
HE0 2 1% A $AF7E, T Z2RE 9] A2
Th o] WSR3} ol ol FEEE FoE RAFIgIt
A 1989 Steinberg DE"0l| 3P <8714 28-S

op7|Al7)E HR1eE U#Zl LDLo] 40l B macro-
phagesoll ¢Jste] AFSIEH cholesteryl ester’} 571k
fralata B FitstEe] Ao} 5973 Sh(arteriosclerosis)
55 L Rt 9sle] A dAls st
A3} cholesterol ©) macrophage & 2] oA
2750l Ath AZAE(foam cell)’} FAHHH o] A
A ol dR MAEE AHEHT, o] Ad AZFAE7} H}
WolAHA AE(fatty streak)o] 52 F¢jofl ¥ 5973

st dojuA Avka stk 2ol oA o] AF
Alze] AL ArAE] o3| HeAet AlE S
A8t LDLo| o] BE 39 T8 A2 g3 o]
HAJ oAl &4F3}A| Q] alpha-tocopherol, beta-carotene,
flavonoidsZ FH718FH LDLO Aksl7t A€ty B 7325
rh. BEFE aflatoxin B, T Tl Y X%
(triglyceride)?] F=7} 420.71+38.09, 495.15+4.75 +F
o2 yehd Aol WEW 160 myg/dl o1 TEE F4
A% (triglyceridey> EHASE Fdste e A A
A4S 7Y =3 T[S (High Density Lipopro-
tein)ZEH e8] F=E Z4AAIZI0= Chapman, M. JP9)
Bel fraket AaE JEpRIT

Aoz B AFor AEHOZ aflatoxicosisE =
Sted A gk atsl HERNIe] e ARG d3 o]
Sl &3t 3 AdslEo] FEsh ERIEEZA aflatoxin®]
ofsf FEE F559 A5y 9UE A% NRASE g
48 AR A7tslz vlort.

22209

Aflatoxin® Aol EAey 5L 4L 717 FHo] Ziholth o] FPol B4E Aspegillus flavusSt
—TI_ =]

Aspergillus parasiticus= 58 3= dARIEZA] A FA st 0 HRE 71K

A}, E3] Aflatoxin

B,(AFB)2 At#olAl Slojx 7h=A 3 21He frdske AAES 7R F8o] Fholw, XA whEe

aflatoxin Bl &3 M Z 4512 &4 dsh= 2 @
st vk £ Fol F =" 79 239 A 79 AR 2 AR 244 v)F]

A% sholch. mak 2 7o) BHL aflatoxin B3
Fg 2

Jee A glate]

FYHACE 53] vlER co vEl Ee $8% gAY &she Aoz o]5g B FAKip, intraperi-
toneal injectiony& 3t ZHz} 10 mgkg, 63.8 mgkg? male ICR miced] FH3IHLH 1AI7FE 0.4 mgkgs]
AFB & T3 WRoR Rt AFB oate] {59 AAFA Hwe] #sle lojA AFB, @5 Fois
At HE] EF Foig vwsilS W XM feSHlEE, $4AE, T FHSHEGS AFB, U5
Fofqtoll A 26 o] STHEITE 7oA At ZAGIME AFB, ©E FojzolA dtshE|ER] SRR
t ZHEEE dzElE, 44, FFHEEHE 9 AAEY PS ratiort A4S ol de] AFE mFo] B
AFB9l| o3t M EL&/do] kst Hleloolsl] Hase B3 e AL I & AUtk
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