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Anti-obesity Effects of African Mango (Irvingia gabonesis,
IGOB 131™) Extract in Leptin-deficient Obese Mice
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ABSTRACT This study investigated the anti-obesity effects of African mango (Irvingia gabonesis, IGOB 131™)
extract in leptin-deficient obese mice. Experimental groups were treated with two different doses of IGOB 131™
(1% and 2% in each AIN93G supplement) for 8 weeks. Treatment of obese mice with both low and high dose of
IGOB 131™ significantly reduced body weight gain by 10.9% and 13.3%, respectively, compared to control obese
mice. Subcutaneous adipose tissue weight of mice was significantly reduced by 18% by low-dose and 23% by high-dose
supplementation. This result was supported by micro-CT analysis around the abdominal regions of mice, indicating
that the adipose tissue area and volume were significantly reduced by treatment with IGOB 131™. Serum levels
of triglycerides in the low- and high-dose groups were reduced by 36.5% and 43.8%, respectively, upon treatment
with IGOB 131™, whereas total cholesterol levels were reduced by 31.8% and 35.4%. Interestingly, the serum LDL
level decreased upon treatment with IGOB 131™ while the serum level of HDL dramatically increased upon high-dose
treatment with IGOB 131™, resulting in a significant reduction in the LDL to HDL ratio of 59.2%. These results
were supported by the expression levels of enzymes and proteins related to lipid metabolism assessed by real-time
PCR. There was a significant increase of in adiponectin expression as well as significant decreases in the expression
of FAS, LPL, and lipid regulatory transcription factors such as PPAR-y, C/EBP, and SREBP upon both low- and
high-dose IGOB 131™ treatment. However, there was no statistical difference between low- and high-dose treatments.
These results suggest that IGOB 131™ is able to regulate the serum lipid profiles by reducing triglyceride and increasing
HDL levels as well as regulate expression of lipid metabolic factors, resulting in reduction of a weight gain in lep-

tin-deficient obese mice.
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2HE FA¢ g9 B ATH(14,15).
oA Y ofxe|zt il

AFRLELE ofZ] o]df] T A

ujml g Ao}, o]of ofxezk
ol A= a5 A¥de= A *
Ms g 7hsd S Zst7] A3l leptin AR
¢l ob/ob mice®| A o}ZEZt W1 FEE 43 A%
Bzt 4t

WEET

FLel7t I FEEE (NG, BHORE B
wee)E el Aol At BB AgH of
ot el T A RUE T2 B7Hhel AL

AlSHES
=8ac=
FEAFLe A3gsty SEAHaY U3 Ao(%
¢l & KHUASP(SE)-14-004)2 AR & APstict. A
TEE (PuUulel LY A(SA T, ) S o2

B A% 5589 =7 C57BL/6J ob/ob male mice(n=40)
= Q & ”X] 7 Ao A dREA o] (AIN

8ule] ¥ 5o 7 RF3le] 857 ARSo] M E Y Ay
1ol AAISIE Y. AFSEE 2 =% 2313
%ol A light cycleo] 12A1%F -2 = AT,

Ajo| & Zof

ohIelt W 2EE ATl uhe Pulu wate s
7] 18l obzelzt Wzt Hbe Aol 2 Algshan %s}%
o}, o}z gzt Wi FEES AIN93G dietell 1%} 2%(IGOB
131™ 1%, IGOB 131™ 2%) A 718t} A8E A x81% 0
o JAHYERTOEE F8A AolAFA2 inulin(Now
foods, Bloomingdale, IL, USA)& A}-&3F ). 4 547]7P
Bk Aot S8 AFEA HAFES 91, 179

Table 1. Experimental design of animal (n=8/group)

Group Experimental diet
NC (normal control) AIN93G
OB/OB AIN93G
Inulin AIN93G+inulin 0.25%

AIN93G+HIGOB 131™ 1%
AIN93G+HIGOB 131™ 2%

IGOB 13112 1%
IGOB 131™ 2%

< 733t

ol g8 (food efficiency ratio; FER)& 43 2] o] d

ZHH gAL7A F A7 5] Aol dHAFS U
A

> 2

3 WM AR A7) AT} Alo| e
o A

2

MH| U OIMSSEYAIANS 0|88 =8 x|y T}
ol Wi FEF AF =
FIFIAATERE, S a3l AA W vAES
A 2=®l(Skyscan 1076, SKYSCAN NV, Kontich, Bel-
gium)& ©]835lo] Q5m(L2-15) 92 &9t I=
gk gl A HE A B8 JgA] W (visceral blume of
3] 8} A ¥ (subcutane -
ous volume of abdominal adipose tissue) & & J-&3}o]

B WA k) w)E FEa 7

abdominal adipose tissue)¥ =5

A & FA] AEske] 7 2 A4 (subcutaneous
adipose tissue, visceral adipose tissue, brown adipose
tissue)S A &3 th A A HFRE AFs ARA = F
e AAR F T2 S4990,

SoH =M
=" —_
A T8 A AFEE thyl ether

TE 12/ A2A7] §- e
2 mpHeka ke s S8 AHdsisivh oS ARy
(14,000 rpm, 20 min, 4°C) 3lo] A& £+
A7A] -70°Cel| W¥E BA3GlTt.
=2 & o]835}9] triglyceride(TG), total cho-
lesterol(TC), HDL-Z#|2H &, LDL/VLDL-Z2H =
2 enzyme assay kit(Biovision Inc., Mountain View, CA,
USA)E Abgsto] #4183t

o
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1%
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RNA =& 2l real-time polymerase chain reaction(real—
time PCR)

ofxezt Wil FEE AHH Al AW A o] mao]
& solsly] s real time PCRS A A8kt A=
29 A Z3}o] RNeasy® Lipid Tissue Mini kit(Qiagen,
Sciences, Gaithersburg, MD, USA)® A ZA}2] protocol
o me} RNA F&& AA8H3ltt iScript cDNA synthesis
kit(Bio—Rad Laboratories Inc., Hercules, CA, USA)E A}
&3] cDNAE ATt FHAES] dg 34357
$3le] SYBR Green(iQ SYBR Green Supermix, Bio—Rad
Laboratories Inc.)< ©]-83F AAIZF A% PCRS A A
al, 7]17]+= real-time PCR(Applied Biosystems, Foster
City, CA, USA)E AH&3HlTh Z42ke] frdtell tigk PCR
primer] "ﬂ7lf\i‘3f‘g Table 29 A A5Gl Real-time
PCR ¥H8-& = 20 uL el ¢cDNA 2 pLe} 2X SYBR mix
10 uL, forward®} reverse primer+= 2}z 100 pmol/uLE
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Table 2. Primer sequences used in real-time PCR quantification
of mRNA

Gene

Primer sequences

Adiponectin F 5'-AACCCCTGGCAGGAAAGG-3'
R 5-TGAACGCTGAGCGATACACAT-3'

PPAR-y F 5-GCCCACCAACTTCGGAATC-3'

R 5-TGCGAGTGGTCTTCCATCAC-3'
C/EBP F 5'-GAGCTGAGTGAGGCTCTCATTCT-3'

R 5-TGGGAGGCAGACGAAAAAAC-3'
SREBP F 5-CCAGAGGGTGAGCCTGACAA-3'

R 5'-AGCCTCTGCAATTTCCAGATCT-3'
FAS F 5-GAAGTGTCTGGACTGTGTCATTTTTAC-3'

R 5-TTAATTGTGGGATCAGGAGAGCAT-3'
LPL F 5'-CAAGATTCACTTTTCTGGGACTGA-3'

R 5'-GCCACTGTGCCGTACAGAGA-3'
GAPDH F 5-CATGGCCTTCCGTGTTCCTA-3'

R 5'-GCGGCACGRCAGATCCA-3'

1 ulA #7bekela, U= HOZ A5t PCR 5%
WA= 3t 2L 5% cycle 40 cycles AAEH
Hot startE ¢ 95°Col A 8%, TF ©A2] denaturation
S 95°Col A 15%, annealing= 52°ColA 30%, exten-—
sione 72°Cell A 30x%t HHE3lH, ZF cycled] extension
Foll gho] 7155 Atk 2= cycleo] €8 % ¥ primer?]
EolAS <¢lsl7] 8l melting curve ¥41S A A5
Aol B8 Applied Biosystemsol| A #| &8} One step

system software v2.1% ¥213}it}.

SAXz

B A% Avli= SPSS(Statistical Package for the Social
Science, SPSS Inc., Chicago, IL, USA) version 20 X~ &
aE o] &ate] BAET e SAHFE A
(mean)* ¥ =¥ *}(standard deviation, SD)Z ¥ A8}
18t 7F Ht 9] 2Fo]= one-way ANOVAR 942
3l & Duncan's multiple range tests ©]-&3}o] AFS
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Za9len] K005 FEolA fo4e) 4RE AFa.

EX

&, 2 2 ARz FA nAE IS dotrr] 93l
= FE2 AT WH3l= A (normal con-
trol; NO)ol H]3] =4 87t (ob/ob, inulin, IGOB
131™ 1%, IGOB 131™ 2%)¢] A|Fo] fo8 oz Z7}5
o] Hlgte] FEHASE I3tk AT WalF-E ob/ob
ol ¥l inulin, IGOB 131™ 1%+, IGOB 131™ 2%
o\ z+z} 17.0%, 13.3%, 10.9% F<] 4 o0& 748t}
o] & &(FER)S 743 A3 B8 ol A 233 2o
7F Ueh A 9ktH(Table 3). o}z ]zt Wl 2 FE5 59
FH 7SR Boll & = 84 HoldRE, A3 Al
T84 Aol f7t Boll o} flol A vHEE FIIAA A
AbEFo] ZolEA sto] dUA AH A &30 e e
o Z Hiagoe] Qri(15).

liver)®] 745 A3 3044 vt ko] 794
zFo] 7} Ve 3L, inulint, IGOB 131™ 1%+, IGOB 131™
2%+l B8] ob/obito]l FelH o= =A YElRth C57
BL/6J ob/ob B}-$-24+ leptin®] A2 o2 A x o] A
Ak A 2 G A sl oz doju 2k ) A
AEol HA o ghe] RV T kL A glrk(16,
17). ¥ 3}A ¥ (subcutaneous adipose tissue)?] 7% A4+
ol Hl& FHA Bl A foHo® = YEa,
IGOB 131™ 1%+, IGOB 131™ 2%+r0] ob/obi-el H] 3}
18.0%, 23.0% fre]& oz vrolx vhd | inulinie 9.1%
st o frejd o] vebA] eFekeh. WA (visceral
aidpose tissue)2] 4§ gl vls] F14 vl gkatol A
Ao w =4 YEbal, inulind, IGOB 131™ 1%+,
IGOB 131™ 2%1*0] ob/obaol M]3l 9.1%, 10.3% 8.9%

Table 3. Effect of African mango extracts on body weight gain, FER and tissue weight in obesity mice

NP ob/ob mice Inulin IGOB 131" 1% IGOB 131" 2%
Initial body weight (g) 20.80i1.07z 37.95¢1.17: 37.93i1.22: 37.57i1.21: 37.98¢1.35:
Final body weight (g) 29.50+2.78’ 49.48+1.48" 47.50+1.25' 47.57+0.84, 48.25+1.68'
Weight gain (g) 8.70+2.30 11.53£1.76 9.57£1.37 10.00+1.32 10.27+1.23
FER” 7.9842.11" 9.06+1.38 8.24+1.18 8.09+£1.07 7.8840.94
Tissue weight (g) . . . . .
Liver 1.1720.10° 3.2240.19" 2.70£0.13° 2712022 2.830.21
Subcutaneous adipose tissue 0.28i0.04b 3.78i0.50a 3.25i0.63a 3.10i0.51a 2.88i0.28a
Visceral adipose tissue 1.22ﬂ:0.17b 5.07ﬁ:0.19a 4.61ﬁ:0.3’4a 4.55ﬂ:0.73’a 4.62i0.34a
Brown adipose tissue 0.05+0.02] 0.1420.06° 0.1520.06° 0.15+0.02° 0.1920.06",
Total adipose tissue 1.58+0.16 9.09+0.48 8.49+1.13 8.66+0.33 8.02+0.73"

YNC: Normal control. ’FER (food efficiency rate)=weight gain (g)/ total food consumption (g)>100.
All data are presented as meandstandard deviation. Statistical analyses were performed by Duncan's multiple range tests after one-way
ANOVA and using SPSS software. Differences were considered statistically significant at P<0.05. P<0.05 compared with the ob/ob

group by Student's t-test. ns: not significant.
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Wb ofrelzt Wil FEEo] AFe HaA T A
o %4¢ oAt AH} gl Aow Wl olmalzt Am FEE M0l M2 Y XW Y £F
aEtn g quAE Agos Aguo] A 57
MA| U O MESEINANS 08 =8 XY B of Hi, AW Mo Ad o] gAAEZo] LehtA B

WA ] gak2 inulini®, IGOB 131" 1%+, 1GOB t}. 53] Fo2EHSo] AgE 2do] HA gow Adu
131™ 29%e] ob/obwel w8l 2t7} 8.6%, 11.6%, 9.7% Agto] WrAle 4= 9li=ul, HDL-Z# 28 &2 st A
Zraskdar, 9k we] $He inuline©] ob/obwel] ]3] AE B2 22 ZHUXHES HOR o|FAA IF Fo
2~
El

r

=718 whd | IGOB 131™ 1%+, IGOB 131™ 29%-& ob/ HEZS AstA 7)ol B AEE MANA F= How o
obioll W&l 7.5%, 12.0% 7F23Hth & B5 24 s

H| 3 A3} ob/obitol H]&) inulino] 0.4% 7289, o} Lzt Wil FEEC] vhgo A x4 g v
IGOB 131™ 1%w3} IGOB 131™ 2%2 ob/obitol H] 3| = 9g3rs dolr ) Qe dH o Ad TdFS =A% A
GolH o R 10.6%, 10.2% HAIUAT F 7 7+ oo g Ao

Normal control ob/ob mice inulin IGOB 131™ 1% IGOB 131™ 2%

Fig. 1. Image for abdominal adipose tissue of ob/ob mice using in vivo micro-CT.

Table 4. Area and volume of abdominal adipose tissue from L2 to L5 region analyzed by micro-CT

125 Area (mmz) Volume (mmz)
Visceral Subcutaneous Total Visceral  Subcutaneous Total
5 84.38 52.61 136.99
4 64.88 19.64 84.52
Normal control 3 34,08 216 92 24 948.18 299.51 1,247.7+£89.4

2 63.08 4.74 67.82
5 273.28 102.31 375.59
. 4 258.41 74.18 332.59

ob/ob mice 3 214.60 5482 269.42 3,222.88 1,034.38 4,257.3+204.7
2 168.06 58.57 226.63
5 211.55 126.91 338.46
. 4 224.16 91.04 315.20

Inulin 3 22124 66.11 28735 2,946.05 1,294.65 4,240.7x£176.5
2 181.11 71.63 252.73
5 240.24 91.69 348.21

™ 4 231.53 58.02 290.28 *

IGOB 131 "~ 1% 3 188,30 53.43 244,14 2,849.90 956.38 3,806.3+£114.9
2 139.92 62.93 203.86
5 256.52 89.11 329.35

™ 4 232.26 55.37 286.90 *

IGOB 131 = 2% 3 185.71 4797 236.26 2,911.83 910.43 3,822.3+138.1
2 140.93 57.76 197.69

All data are presented as meantstandard deviation. "P<0.05 compared with the ob/ob group by Student's z-test.
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Table 5. Effect of African mango extracts on lipid profiles in obesity mice

NCP ob/ob mice Tnulin IGOB 131" 1%  IGOB 131" 2%
Triglyceride (mM) 35.2742.05°  43.75+9.75" 25.93+3.30° 27.80+2.30° 24.59+2.91°
Total cholesterol (mg/dL) 129.1945.34°  161.9049.21°  101.85+6.68° 110.34+3.94° 104.63+5.33°
LDL/VLDL cholesterol (mg/dL)  29.02+2.60° 67.36£8.99° 48.39+3.69° 49.49+4.51° 48.5842.74°
HDL cholesterol (mg/dL) 70.08+4.02° 72.8242.21° 69.1242.23° 70.2243.82° 126.63£26.77°
LDL/HDL cholesterol (ratio) 0.4140.04° 0.93+0.12° 0.70+0.05" 0.70+0.06" 0.38+0.02°

YNC: normal control.
All data are presented as meantstandard deviation. Statistical analyses were performed by Duncan's multiple range tests after one-way
ANOVA using SPSS software. Differences were considered statistically significant at P<0.05.

Z7V8kelaL, inulina®, IGOB 131™ 1%+, IGOB 131™ 2% g 12
-2 ob/obwrell W& 747} 40.7%, 36.5%, 43.8% oA & e . & .
= pastglon, A olat 11 Fo A LA %k 8 2 ol a
ok TC g 0 wlnkel A Aakaol Wla) frelH e R
2 Z7bekd o, inulini, IGOB 131™ 1%, IGOB g o6t )
131™ 2972 ob/obiell W8l 72} 37.1%, 31.8%, 35.4% S ol
FoH R gastga APAlT 1ol frelge e z
€
A ekke}. LDL/VLDL &% %A Azl vla) f-x14 vl e
ghrol A feld o r F7bslglar, inuling®, IGOB 131 3 o
1%+, IGOB 131™ 2%2 ob/obitol H3l 77} 28.2%, Nomal  OBIOB i IGOBT3T 1GOB 131
26.5%, 27.9% oA o2 7459t ¥H HDLL IGOB Fig. 2. Effect of African mango extracts on expression of adipo-
131™ 290 T2 S vl&] Fgdoz A el nectin in obesity mice. All data are presented as meanstandard
o 6 oA Ay ™ deviation. Statistical analyses were performed by Duncan's mul-
=+ LDL/ HDL H]Tj‘ie AlRtst A2 inulinat, 1GOB 131 tiple range tests after one-way ANOVA using SPSS software.
1%, IGOB 131" 2%<°] ob/obwell H]3l 242} 24.7%, Differences were considered statistically significant at P<0.05.

24.7%, 59.2% fr&1 8 o7 7+ttt IGOB 131™ 1%
7} IGOB 131™ 29t F o 7Fol| = 9] &1 2}o] 7} Vebsk monoacylglyceroli 7R85, LPL

g2 4
tHTable 5). Z7tate] BaJ o] AR E AAE F éxl‘ﬂo} He =
whEbA] o] Zk WAl FEE 0] vinke] f i E 29 X1Z<]"\]7]J—, FHUH Az A ZuHsHE S LDL
g A FqFE MNAANA T2 27 dv= A= AlRH receptor A& FH g}l Bas o] ¢rh(23-25). of
ot 2z 43 FEEO| AdsEe A¥x2 U adipogenic

enzyme?l FASS} LPL @& v X &= FS 543 A,

orZz|Zt & FEE MFof| w2 adiponectin YW§ X FAS¢} LPLe] & =i ob/obirel H]3| inulin*ol A
R A ol A EH] ¥ = adipokine?] adiponectine | 747t 10.3%, 64.2% o)X o2 7145191, IGOB 131™

U A 54 9 A8S 2dea 955 gAY dEd 1%L 82.2%, 66.3%, ~L¥]3L IGOB 131" 2% 80.1

RS FXA7]aL, Bl Al 84 adiponectin®] 44| %, 60.5% T8 o2 743 cHFig. 3, Fig. 4). ©]& of

7} AAkele] dA adiponectin®.t} 745 o] IvH(20,21). a7k W 2E8o0] FASS LPLe| A4S 7 AA] A A|Ht
ol g7t Wi FEEo] A s=9 x4 W adipo- ko] FAE ATz A F4S FAAT AoR W

nectin Y&ol U X 9GS 543 23} adiponecting] olt},

g Q== ob/obitell ¥l &l inulingt, IGOB 131™ 1%+,

IGOB 131™ 2qtol| A §-o)¥ oz 2718193, A} ofzz|Zt atm F=E=2 M0l U= adipogenic transcription

Fref Al Apol7h veEbbA] @ gkth(Fig. 2). ©]&= Oben & factors(PPAR—y, C/EBP, SREBP) &8l =X

(22)9] in vitro ATolA o}t W FEES 3T3-L1 Peroxisome proliferation activated receptor(PPAR-

Azl 50~250 uME A 23kols vl F% oJFEA 02 adi- Ve T2 AAAY 240 EAekal la Fag giAF =4

ponectin fHxFe] W] Fristth= Aol I3t} SAAE] A4S S T2 receptoro] thEA S AW

Z2 3} AARRIA R A A A0 AT FH o Fag

of=z|Zt 2 FEE MF 0| U2 adipogenic enzyme Je-g Fd3t}(26,27). C/EBPE= 22X} w20 %) )] A

(FAS, LPL) &8l =X W w5, AAE E3hel I AARIAF F 7P S

Lipoprotein lipase(LPL)‘:* W= A7) Aol A AR T 2 93 A H(28). CCAAT/enhancer binding protein(C/
lip

AL Al F83 988 gl &4 E lipoproteing A WA EBP)S cAMP¢} dexamethasone®] ]3] odo] x5

== orw
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Relative mRNA expression of FAS

Normal Inulin

control

Fig. 3. Effect African mango extracts on expression of FAS in
obesity mice. All data are presented as meantstandard deviation.
Statistical analyses were performed by Duncan's multiple range
tests after one-way ANOVA using SPSS software. Differences
were considered statistically significant at P<0.05.
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OB/OB 1GOB 131
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1GOB 131
2%

Normal Inulin

control

Fig. 4. Effect of African mango extracts on expression of LPL
in obesity mice. All data are presented as mean+standard
deviation. Statistical analyses were performed by Duncan's mul-
tiple range tests after one-way ANOVA using SPSS software.
Differences were considered statistically significant at P<0.05.

a1, C/EBPY #3d #7}= PPAR-yo #dS Z=7hA7t

(29). Sterol regulatory element binding proteins
(SREBPs)&= AW} ko] A ukiky}l Fd2~HE tirle] 58

gt -5 sk AR AL, AE U FEl 2 E S
e} wre o] A E = HMG-CoA synthase$} reductase
FrAAE 9] promotorel Al SREE 311, o 7]ol AF
&¢ @uAS 2.5 8k0] SREBPL S} SREBP2ZHTL 1
8k vH30,31).

ol |zt Wi FEEo] A= Ax4 W adipo-
genic transcription factors®l PPAR-y, C/EBP 18]a
SREBP #de) wx= J&8 SAS 47 PPAR-y, C/
EBP Z12]a SREBP9] ¥& A%+ ob/obiol H]3} inulin
ol A ZHzE 68.0%, 90.5%, 45.2% FH o2 il o
#, IGOB 131™ 1%l Al 742} 43.8%, 92.3%, 66.6% 1+
oMoz 7r23k%a IGOB 131™ 2%toll A 242t 51.3%,
93.0%, 30.0% #2142 24389t (Fig. 5). PPAR-y %
A AAE Tl ALAE O Aake] A A E3kE

Asfto e AA A 5dE YEh= Aoz Bl

B 44 E - o) A wl
5
a PPAR-
45 u v
“ T CEBP
s 4r DSREBP
2 g 35
2R
o L
<8 25 a
4 % 2 |
g O a
o2 45
S 45|
Z® bbb
K] 1t
&
0
Normal OB/OB Inuin ~ IGOB 131 IGOB 131
Control 1% 2%

Fig. 5. Effect of African mango extracts on expression of adipo-
genic transcription factors in obesity mice. All data are presented
as meantstandard deviation. Statistical analyses were performed
by Duncan's multiple range tests after one-way ANOVA using
SPSS software. Differences were considered statistically sig-
nificant at P<0.05.

PPAR-y9} C/EBP2] &4 S A 3|A)A
S43 A RohE Ao s AT Bk &
W= Aoz Alg ), 3 o}z g7t Wil 559
wol SREBPe] 4] ©1A Aslg o] A

AAY e g3 el Ao® AlgE

E
N

];d fﬂ—al:}l
TG, TC, LDL-Z&l 11%01 ob/obi-ell #
3 YeEhA] &9kal, HDL-F ¥ 2= H
# A] ob/obitel H]El oA o7 F7}131% diponectin
FrdAke] wE-2 ob/obte] 7H Wk, *a?é Jol A3
=2 ob/obol W& ol o2 F7183 . Adipogenic
enzyme} transcription factor$l FAS, LPL, PPAR-y,
C/EBP, SREBP {3 #}+e] W& ob/obwre] 7 #A
Ebtar, A3 Ao] AFHE2 ob/obiel & FoHo=
skt Ak om B Aol = ozt Al FEE0
ZF

m:ﬁ
rlOD

_g

leptin F A7 28 % v7 55 BN AT a2
g3 A sFS MAAA == 277 931, adipogenic
enzyme¥} transcription factor Z4dol| f23 &37} e}
St} olglgt AW ERE ozt BiL FEEo| IH|T
a5 7 " 71 AFe] A o Y EARER
483 4 J& AeR 7gE 4
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