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We have mainly performed enzymological comparative study for cytochrome P-450 (P-450)
in primate liver microsomes. In this review, we describe recent interesting topics for primate
P-450. Comparative study for non-human primate P-450 of liver microsomes started by our
report of purification of carb-eating monkey liver P-450. The purified P-450 had relatively
lower catalytic activities for exogenous compounds. The cytochrome could hydroxylate testo-
sterone, endogenous substrate, at 68 position. Studies for human liver P-450 were performed
from the early years by numerous numbers of investigators. First study of purification of
human liver P-450 was reported at 1979. At present, nearly 10 species of P-450 were purified
and their functions and structures were revealed. We have purified fetal P-450 (P-450HFLa)
and provided its physiological function. P-450HFLa is the 16e~hydroxylase of dehydroepiandoro-
— sterone 3-sulfate. Recently, it was reported that one of the reason of individual differences in

human liver drug metabolism was due to lack of specific form of P-450 isozymes (genetic poly-
morphism). In the future, we would like to further clarify the functions of human and non-
human primates P-450 isozymes and to establish the correspondence between many rodents and
primates P-450s and analyze P-450 isozyme pattern of human liver and utilize for selection of
drug and determination of dosage in clinical pharmacology.

cytochrome P-450; human; primates; drug metabolism; genetic polymorphism
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STERH, SEH, chETCREBLNCERLOISH
DRBRDOVTHERIR TR T 5.

1. E MUSOBEREOL b7 04 P-450

SEEYACToEDRE B3 5 FomR,
1930FRic¥in = L T&%. Power iTkb, Fvs
VY= T7 2 = VESE R R E LI X, Kb sz 3
vEBREHEE LTREYP BRI LHE I hicniz
198365ED = L THBY. ZOWRILEL, SEELES
BRHECST2EYRBOBV AR LECBERHRE TH
D, ZOEWITIIT2EI James HP I L o THEIDD
hic, oWk} 5 EEHOENRB BT 5P

FNFBERTIDET, £tV oTIVBEEBEENS
Tl ot Vb7 rAP-4500ERMIHEER L L
TOEEMI BRI - 1 1960ERFT e » TH
T, b rEEERERCe FSOEREO Y 2 e A
P-450DREENBB Itz & v - THBAE Tiddeb.

BEEFTCHVCbLhTWAHEEEY Fig. 1IKR L.
FZEFI, $7,000 FEFCEOMOZIE » b 1L
L, RESCEREE EEEBEO 22825, £OHRT
b bHABRTAHEBEARCIEE HVWHh, IHER
FALECHORBEAFHTFARDT ArFL, H=74%F
AREHIN TS, 0 RN e eEFge 1L Litterst
BOIN—=FRE>Thdhid Hdiy, 3EEOME

\ = . . - o~
3, 19607y, EREX AV TOXRE, B WO eRuEDRBERY Y » YHTHDH 7 » PDOXL
Order Suborder Superfamily Family Species used for in
metabolic work
—~TUPAIOIDEA TUPAIIDAE Tree shrew (Tupaia glus)
LEMURIDAE
— LEMUROIDEA ———{:
INDRIIDAE
_PROSIMIAE‘—DAUBENTONIOIDEA ~——— DAUBENTONIIDAE
LORISIDAE ~——— Slow loris
-~ LORISIOIDEA —-[ (Nycticebus coucang)
GALAGIDAE ~—————— Lesser bushbaby
(Galago senegalensis)
- TARSIOIDEA TARSIIDAE
PRIMATES — ’
CALLITHRICIDAE —y— Common Marmoset
(Callithrix jacchus)
L— Cotton-topped marmoset
_ (Oedipomidas oedipus)
CEBOIDEA CEBIDAE — Tufted capuchin
(New world
monkeys) (Cebus apella)
y “— Common squirrel monkey -
(Saimiri sciurea)
CERCOPITHECIDAE -t~ Savannah monkey
(Cercopithecus aethiops)
monkeys) - Patas monkey
) (Erythrocebus patas)
- Doguera baboon
L - (Papio anubis)
—SIMIAE = - FRCOPITHECOIDEA — Rhesus monkey
(Macaca mulatta)
{01d world .
monkeys ) - Crab-eating monkey
4 (Macaca fascicularis)
— Pig-tailed monkey
(Macaca nemestrina)
‘- Stump-tailed macaque
(Macaca arctoides)
HYLOBATIDAE
-
HOMINOIDEA PONGIDAE Chimpanzee
(Pan troglodytes)
HOMINIDAE Man (Homo sapiens)
Fig. 1. The Primates Used in Drug Metabolim Research
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Table 1. Typical Parameters of Microsomal NADPH-dependent Mixed-function
Oxidation from Livers of Several Species®
) .. | Cytochrome NADPH- N-Demethylase® Hydroxylase®
Species | Sex | Protein b cytochrome
P-450 ¢ Reductase® | Ethylmorphine | Aminopyrine | Aniline Biphenyl
Rhesus M | 18.1 % 1.4|0.116 £ 0.006 192 + 36 7.38 £ 1.32 9.22 +1.20 | 0.71 £ 0.27| 0.65 £ 0.17
monkey | F |19.6 +2.0|0.119 £ 0.013 182 £ 42 7.18 £ 161 993 +£1.58 | 0.59 £0.21| 0.61 £ 0.19
Squirrel M | 17.6 £ 0.8 | 0.044 £ 0.004 8117 4.58 +1.08 3.88 +£0.72 | 0.31 £ 0.09{ 0.31 £ 0.08
monkey | F |19.0 £1.7 0.039 % 0.005 76 =19 4.41 £1.58 3.30 £0.70 | 0.26 £0.07{0.31 £ 0.11
Tupaia M {19.5 %26 |0.053 + 0.005 146 + 32 6.73 £ 2.11 5.40 +1.06 | 0.19 £ 0.05/ 1.13 £ 0.25¢
F 118.2 £3.0]0.060 £ 0.009 146 £ 37 6.68 = 1.85 6.28 + 0.67 | 0.24 £ 0.05| 1.79 £ 0.25
Pig M | 158 £33(0.086 £0.006| 217 =x45 6.71 + 2.40 6.50 =1.53 | 0.32 £0.10{ 1.01 = 0.20
— F |16.7£31/0.091 0016 240 +50 6.65 +1.21 6.86 +0.83 | 0.51 £ 0.23{ 1.13 +0.19
Rat M |1914+1.6]0.097 £0.010| 228 =44 858+ 2164 | 7.07+1.779| 0.43 £0.11| 0.70 = 0.22
F |18.2+3.1]0.084 £ 0.015 217 £ 29 2.62 £ 0.79 454+1.29 | 0.35+0.15]0.60 £ 0.17
*mg of microsomal protein per gm of liver
b A Auso-490 per mg of protein
cnmol of product formed per mg of protein per min
4P=<(.05{female vs. male)
Table 2. Summary of Species Variations in the Metabolism
of Amphetamines®
Relative extent of pathway
Species Number Aromatic
of hydroxylation N-Dealkylation Deamination Excreted
compounds unchanged
Rat 11 ++ +++ + ++
Guinea pig 6 0 ++ + 44+ ++
Rabbit 8 + ++ +4++ +
Marmoset 4 + - + ++++
. Rhesus 4 +++ - o+ ++
monkey
Man 13 ++ + B ke ot 3 + 4+

+ to +++-+ is an arbitrary quantitation (0 is absent, —is no data)

nEHEL, v b7 e s P-4500 AT 5 KR EEES
BERLY , VETRRK-TWAT L, EREHTD
wENEDLNDE Z LS L (Table 1.

¥7., Table2 WiRLAE LB, e bdbMETTv7
=23 vORBFHETS L, P TRABFROKRIL
RIS EBT 3 7 FISAERBREBTHLOCHLT, 7
o b, TAE, PCRBTAFARIEA M), EALE
v FEREWLTRABIERIGREDDRT, K& BRic-
Twb, FRICHN, 7HFFATIIe b £ i
, —BC e bkt ARBERCELUL TV 8L
LTe MO EREVRIRTE L.

DX RBEMCE b e FUNADOEEBEOEMK
BEEDO LML ED LR TRV b DD, 1974F LY b
7 m A P-450DRHMNEEEIC s> Thrb b, yAD Y
7w A P-4501C B8 L COBERFREHREIBDTZ L
LD TH-7T. Ohmori Hik, 1984FCERNIE S =
JAFAL DY 7w AP-450DKEH A e LY. K
Bl 7 e AP-4501%, 73I/EYD Y, XNVAT 2 X3
v, T-= b+ F v 7 =) VEORBEIIEVWLDTH -1
(Table 3). .

v b7 r AP-450D5 T HBHERCOVTH T, HR
Az foRilgEc by, 48O v 7 v 4P-450 (P-
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Table 3. Catalytic Activitiés of Purified Monkey P-450%
Monkey P-450  PB P-450 MC P-4481  MC P-448:
§?ﬁ;§:§g§:§§;ﬂ 2) 1.05 36.47 10.99 12.84
fiﬁiggggif:;on a) 1.68 9.38 0.68 3.40
gﬁg{ﬁg‘fﬁm a 210 6.18 24.39 17.93
S oxylation B 054 113 1108 132
7-Ethoxycoumarin ) 081 8.34 3.46 133.10

o~-deethylation

-a) n mole formaldehyde/n mole P-450/min

b) n mole p-aminophenol/n mole P-450/min
¢) n mole 7-hydroxycoumarin/n mole P-450/min

450 I~a, P-4501-b, P-450I-c, P-450I-d) #MEBIL
foZ LWk DEEENRLDO L L, TOBEFMIEELYR
L0, Ff, SXCPELILA=I74F AV P70 A
P-450 {1 P-450I-c ®RIETA5HDTHh-Ie. Thb
Db 7 e sP-450 DISHTP-4501-c i, » =24
WY b 2w AP-450FhDFELBHTFRTHLZ L, 4
FIEMHECHDHT A AT R VD 6B (LhKBIILTS
BEETHDHZ EXBLI LIRS TWBY,

EEo1x, EREML e EOEYRBBEOR KR ¥
b7 A P-450D5F VA THERTAZ LR BN
LT, ¥Fh=7A4FN>Y 27w rP-450TH%5 P-450
I-c LEREYOY L 7 v a P-450 L ORIG, & bD ¥
FZ7m A P-450L OFIEICOWLTSEHRYREIRT
W ZERELTHWA, ThhBDOY 2 v s P-4501C
BT AWEREO—2 L LTiE, REITITbhTEL
BEEFNILHERREOBR 2R LT, BRMcAbH
5w b7 s P-4500 TREBR OB X 5% - BIfF
HERAOBEGEY, VHAKBHL T hEVS LK
HHEELE.

2. EPMFPF7DALP-450

b7 m s P-4501, TORY - EYhoREhc s
BEVHBEROFEND, Hie FOBEEHEOH
BEIRTORBEEO—DTHD. b PRBITIEYR
BT B HE in vivo DIIPRE LA TS
oOBERD Y, FOERIBEOL YOV 7 A P-
450 OBMEORB LI - TWHL0THD. FERR
D)k, BN TORDBEOCHEBI—2OEETH
b, EMBRERTEIY BT TR TY, EELFERSE

LELXBRDL, B RV E 2 e AP-450ILDNT S F DR
FAMBENL, ¥ b 2w A P-4500 R R X R TREED
bizey—akBCTHIEE R T v 5. Lo Lk
b, £ PCEWL TR OAMCOWTHEBENE L,
FEEREIME B LT, Y27 e AP-45013h bAHA,
W@ 2R HEL 5 25 LE 2 bha EHR
&, WRE, FERE, FPoBREOEFROMABAL
LHECHELVCONHERGRAY L AEE LR - T
Wi BRI IS A TR RE BB
WNLUTEDLERUBHSRTAERD R W2 & h
b, B4 DRBEEICIE CroBWREJHFE2ELDZ LT
R LB CTEETHS. Lo, b rDIEHNAH
RROMAZZ BYNCHIMT 52 L2, RETRH22H
LTI bW ETHAH 5.

TOHd FTRBORYRH#BR L VbR T3
b7 r AP0 BIREICRNA L EAMELE R » T
BOTHBD, & rDY 7w s P-4500—FEH B
XN DITIITHETH - 72®. 198341 ik Wang 59
NI z2ey—ahbeBOY b7 uaAP-450%8
Bt Brrtobo sBRR—RAE»60 0 TH
b, MaTExhboEWNRBEE (Table 4, BEFFAIN
BOECEHBIRRELL P TOY 7 v AP-450040 1
S RE L.

IROOMRERBICLT, & MY F 2 e s P-4500
PR RBNCRRE LD THS. v iIXERBME
B UERBHARL, ERERC 8 3 2 BREORYNH
12, BEBEEOEYINEFETLI LR E L
&, BMREFSTOEDRBEIERECL->TL S, €}
GIRDEDICBIEIL Yaffe 5 X b, EREWIRG
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Table 4. Metabolism of Various Compounds by Human Liver Microsomes

and Purified P-450s9

Rate

Human liver microsomes
[n mol of product min™!

Purified P-450°[n mol of product min™* (n mol of P-450)""] {n mol of P-450)71]

Substrate P-4502 P-4503 P-4504 P-450s P-4507 P-450s  21S 25 26 27
d-benzphetamine 0.3 11 33 3.2 33 9.1 10 11 12 12
benzo[elpyrene 0.09 0.75 0.24 0.19 0.41 0.17 0.25 0.21 0.23 0.67
acetanilide 0.09 0.50 0.03 0.005 0.01 0.006  0.35 028 061 0.29
trichloroethylene  <0.02 <0.02 <002 <002 <0.02 <0.02 2.2 0.41 0.56 0.43
7-ethoxycoumarin <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.43 0.61 1.04 040
debrisoquine <0.005 <0.005 <0.005 0.038 <0.005 <0.005 0.063 022 033 0.052

— 1-naphthylamine®
N-hydroxy <0.05 ¢ <0.05 <0.05 <0.04 <0.02 <0.04 <0.03
2-hydroxy <0.05 0.16 0.13 0.51 065 067 028
4-hydroxy <0.05 <0.05 <0.05 0.14 0.39 0.28 0.05

2-naphthylamine®
N-hydroxy <0.05 <0.05 <0.05 <0.04 0.0 012 014
1-hydroxy <0.05 <0.05 <0.05 <0.04 022 029 0.18
3-hydroxy <0.05 <0.05 <0.05 <0.04 0.05 0.05  0.07
6-hydroxy <0.05 <0.05 <0.05 0.14 0.10  0.09  0.04

2-aminofluorene
N-hydroxy <0.05 <0.05 <0.05 <0.04 028 056  0.11

*For reference, P-4502 was purified from patient 21S, P-4503 was purified from patient 27, P-450s was
purified from patient 26, and P-4504, P-450s, and P-4507 were purified from patient 25. ®The lower limits
of detection vary in the microsomal assays because a fixed amount of protein was used in all assays.
“A blank space indicates that a determination was not made.

Table 5. Rates of w—-Oxidation of Laurate (P-450HFLa) XMIRIcEs \ T ik FOEEEISILE
and Hydroxylation of Testoste- , BMATHEYCBE R\ Ex R LBRR Y | 7 »
in Fresh H i icro-
Is‘zrz;ee;?m res uman Liver Micro & P-4500FE 4 816 pric. Li=(Table 75, P -450HF-
La oL LT, ¥ TREHFCEVTTFA AT Y
Gestational Laurate Testosterone 6 BKEMLA T 5 = &R L7 (Fig. 2). #iiF
—_ age (weeks) m-hydroxylated hydroxylated BRRCIZAT 0 A FHLT o — F DMBOAT 54 F o
n moles/min/mg  n moles/min/mg o o ) T
protein protein EVOBEBBRLFIWRAETH Y, Fele=7 v Feas
15 047 2ol m V16 o KBRILER IR CRV-C L, Fe b e
’ ) T YFNRATRVHALT7 - — D16 KB Lic P-
i; g; ?; 450HFLa »B§5 LT 2 afigfic oW Ot L, e b
17 0.79 123 BBt P-450HFLa ARSI LT\ b &
H S L 1 . Z P-450H s
22 0.18 NI Wb Lie (Table 8). X 6ic P-450HFLa o

ST 5 ERBY, KOO RAFY b7 v A P-450%
RLBEL T 5.
HETIE, e bDOY 27 raAP-450BE L CitfthoE)

N.I. =not investigated

CHE L ThE VBV RO IhTrbER X

N3 X 5icic-t (Table 5).

Kitada 5 {3, b FRRBKBI 2 FOREBED >
P2 e aP-4500RBEHLT, v VRERC s
A P-450% B L, 0 RUERE % SRR GHE A L
HHE L, RAEPPEOBACKIGICBE S LT\ 5 nlRE: %
ALic (Table 6). F7, e FAE >+ 7 v A P-450

Yor b7 e AP-450LIEA LUV _AE E L &
Vo THBEE Tikiey. E8E IR TV AL0MT
b7 AP-450DEIEF VAL ETEH LN Tl
D, Table 9 IR L& 5 BIEFHEL OO Y
HETCREIRTETLSW,
ZIZTHRZE, e FO Y b7 v A PAS0BETIZS
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Table 6.

Drug-Metabolizing Activities of P-450HFLa

Purified from Human Fetal Livers!®

Activity
(n mol product
Substrate Concentration n mol P-45071
(mM) min™Y)
Benzphetamine 1 1.6
Aminopyrine 5 14
Ethylmorphine 5 45
N, N-Dimethylaniline 5 2.8
N-Methylaniline 5 10.1
N, N-Dimethylnitrosamine 1 2.8
100 3.2
p-Nitroanisole 5 0.4
7-Ethoxycoumarin 1 0.1
Aniline 2 0.39
20 0.63
Table 7. Quantitation of Fetal and Adult Table 8. Inhibition of Anti-P-450HFLa IgG
Liver Cytochrome P-450 React- of DHEA-sulfate 16a-hydroxylase
ing with Antisera Raised to in Human Fetal Liverst®
Purified P-450HFLav
DHEA-sulfate
Specific content? Sample IgG 16 a-hydroxylation Control
Total cyt. P-450HFLa #g/mg  nmol/min/g liver %
P-450 x100/total cyt. 1 0 9.03 100
Samples + P‘420b P"‘450HFL&C P-450 + P-420 50 3.16 35
Fetus 100 2.08 23
1 0.16 0.08 50 250 0.06 7
2 0.11 0.04 36 9 0 14.40 100
3 0.09 0.04 44 25 5.33 37
Adult 50 2.45 17
1 0.45 ND? - 100 0.03 2
2 0.38 0.02 2
3 0.19 ND? _ 3 0 11.00 100
" 059 0.03 5 50 946 86
5 0.55 0.02 4 100 154 14
6 0.40 <0.01° <3 250 143 13
7 0.65 0.03 5
8 0.62 0.02 3 COERBMO Y + 7 v & P-4500 b AB S h i BET
9 0.52 <oor <2 7530 —DRLASKETRTED, BEFL~AT
10 0.41 ND¢ —

Note:Electrophoresis was carried out with 10-15 ug
of fetal liver homogenate protein, 30-40 pg of adult
liver microsomal protein, or 0.4-2.5p mol purified
P-450HFLa per well. Data are presented as means
of two to three determinations.

“Nanomoles per milligram of protein

Spectral specific content

‘Immunologically determined specific content

dAny bands stained were not detected

‘Faint stained bands were observed

DELPEIRENR TS, L LN, 727430
F—NTHHEINBE VL7 v AP-4500VMEI TV B
P-4501IB+77 5 3 ) ki LCWBE b b 7 1
AP-4501%, BEETOLIAERIRT LWL, =0
IoKk, e Y b2 rAP-450IR0OWT & % < DREE
FHEENPHEC S O & i TERBE, EXERYED
MEDPLL Y N7 e AP-500HTHEMRBBR L L
TOBREDE,»LOWFENIbIEE D,
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100 o . 1001
S X
T 3
g K=
s+

§ 501 § 50
= =
2 2
= E
g 2

1
01 02 03 04 05
Anti-P450 HFLa IgG (mg/mg prot.)

Fig. 2.

T T T 1 1
0.1 0.2 0.3 0.4 0.5
Anti-P450 HFLa IgG(mg/mg prot.)

Effects of Anti-P-450HFLa IgG on Testosterone 68-Hydroxylase Activities

in Human Fetal and Adult Livers!®

Testosterone 68-hydroxylase activity was assayed after preincubation with

preimmun-IgG (0) or anti-P-450HFLa IgG (@) for 10min at 37°C.

The

specific contents of P-450HFLa in fetal and adult livers were 0.062 nmole/
mg protein and 0.068 nmole/mg protein, respectively. (A) Testosterone 68-hy-
droxylase activity in the absence of antibodies was 0.14 nmole/min/mg pro-

tein in fetal liver, (B)

Testosterone 68-hydroxylase activity in the absence

of antibodies was 1.25nmole/min/mg protein in adult liver.

3. L M7 BLP-4500R{GHSEIM

e MR ARG EEESFAETEZ LT
HLDHLRTWIHETHS. WHOBEN TR
T SeHE L LT, Kutt Hbosrv.=1v v}
A VD p- KBILEDECKAY HFETH - Lo@EN
BB, L Licss, Kutt 50BEREOMOWE
DA TiL, Mendel DERICHE > TV ADENEV -
REEOVLWTORFX I TRV, RLEETH
2779 v *vofREn, BENKERCK- TR
TWAH I EDIREND & ot & ln - o DR KIERE 2
BRI BHDTHS. F7I)VFvBEE 0L
BVHEMEREYRLice O RRREYE T L &
5, BE, v rTRDHLADL AEOKBILENEDLR
T, RELGEIFRETH - 1.

COBENE ST & T Y EYRBOBEN LB
(genetic polymorphism) OBf3EA e X, Mahgoub
DWNRT 7YY F v ORBCRIENSEEREET S
EEBRACERE LicnTHS (Table 10). Z DFHELL
fer7 2=t v, =720V, Zo2F%Fv, AN

nTA vESL OEYORHMECKH LTHTEIFET

B ENH S TETNBID,

T h b REEDRIZN L ERIC & % RBBE DB,
HHHEDY b7 v AP-450DKIBIC LB SDTH D, %
DY 7 aesP-450%RE kD L 5 ERRTIDH Guen-
gerichbD 7 v — 7 Th b, HFEHIEEEHNELD > b
7 m AP-45000 6 2 7 2 = b1 v 4 i KEMtic B
THESFEEY RO T L, F7Y v+ v 4 (0KERL
BHUIR7 =+ F v 0 -l F A LDBEHSEMR
B35 + 7 m A P-450 (P-450DB, P-450ps) % ¥
HLIW®, COHERNY 7 v s P-4500BEH R
VWOHBBHEENABRTR—TIRRV - EbH-TET
W% (Table 11). Zhbo v b 27w AP-4501T % 1,
BEMCHILTHIEYPO A ERB LT B0 TIRRL,
flbd > + 7 » & P-450 & FEREE « DI O R b B Y-
LTWwW5h., Zhbv b7 e aP-4500 AEETOERY
ERLIcL &, BEMNOARBFRC T 2EBKABRORERE
%, ANEMTR—BR TRV S T 5 EEMNE
zbhb.

5 b
Utk EREOEDRBEBERTHD Y 7 r AP-450

Y [
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Table 10. Metabolic Ratios (Duplicate Values)* in 6 Extensive

Metabolisers and the 3 Non-Metabolisers?®

) % Dose excreted in 8 h as Metabolic
Subject no. - - - - .
Debrisoquine | 4-Hydroxydebrisoquine ratio
Extensive
metabolisers:
1 15.7 25.8 0.6
41.3 55.8 0.7
2 16.6 30.5 0.5
32.3 45.0 0.7
3 28.9 29.5 1.0
20.0 23.8 0.8
4 45.1 45.4 1.0
33.4 46.3 0.7 -
5 28.6 18.7 1.5
10.4 8.1 1.3
6 24.8 48.2 0.5
11.2 22.4 0.5
Non-metabolisers:
7 42.7 2.0 214
39.6 2.0 19.8
8 18.1 0.8 22.6
59.7 31 19.3
9 36.7 1.6 229
18.0 0.9 20.0
56.4 2.7 20.9

*Triplicate values shown for subject 9.

Table 11. Ethnic Occurrence of Genetically b3 2B —2DRMELT, YAFv b Z7ra P-
Determined Debrisoquine Oxida- 450, BARFF> b 7 m & P-450 A FHNFTE . Fio,
tion Defect!® SHY 5 DERRIERE ST DT LEEE LI

Ethnic Number % &, ThooREPEBENERICL > TAELERL-T -
grouwp  Stydied Defective ~ ncidence COBELRBCI I (o TCDTHSS. LDk
BETHEFAEYME LCEE, 779 V*voKEEL
Caucasian 106 5 5 BRI L TV DT o P AVEET D EAEBRTL
Egyptian 72 1 L5 0. DX ST ABMRERTAC Lite FTO
Nigerian 34 5 15 ks FRAREL LD LT THSS. &l LD
Ghanaian 27 3 12 o b 7w A P-A50DRET AR LT 4 DI

- vEBRETDHC LN L &, ThiEic
LR S BN TR R b D L b, BREBTBE
EROBERANPISKHAELIOLL>TW T LT
HHH. BELIX, BRECe PoRBx—viEx
DMK & FERC OB L TEEROMR, BROBICE

TOWTRNTE L. EFEIFC e P 2RI EER
Ex, BEMBOBR, BE~OREHRIELT-TVS
B, 5 F TOWRD KB EEREY DR B O/ E
THo k.

Lo LishbEEmRLicX i, EREMESERL
DOEIDEIAEL, FORNDOAEIDLELEED
HL DRERNERENTER. BELRIFZDOF v » 7%
Ihe POEVCEEYAGS Z L X h B ERE D

Y ThkWEEZ TS,

HE Hr=74¥F1Dv 2 e A P-45088IT T <
KS- LEABETF L, b/ BEEE, RROv b2 -
2 P-450i 8 BX U T OIS, NWABEBER,
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