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Composition of Proteins in Mental Retardees Caused
by Genetic Disorders

Kang-Young Kim and Jong-Bong Kim'

Department of Biology, Catholic University of Taegu-Hvosung, Taegu, Korea

Abstract

This research was for investigating the physiological effect caused by genetic disorder and others. Serum protein,
serum LDH, and serum CPK were analyzed on Fragile X syndrome patients, carriers, unclassified mental retardees,
and Down’s syndrome patients by cellulose acetate plate electrophoresis. Also enzyme activity of LDH and CPK
were measured. Significant differences were observed between normal group and mental retardees in compositions
of serum protein, serum LDH, serum CPK, and enzyme activities. Mean percentages of albumin were 53.70 L7.73%
for Fragile X syndrome patients, 57.09+7.73% for carriers , 47.33 + 6.06% for unclassified mental retardees, 50.19 1
15.72% for Down’s syndrome patients. Mean percentages of y -globulin were 19.64 1 6.71% for Fragile X syndrome
patients, 19.24 £3.38% for carriers, 25.66 t 4.74 for unclassified mental retardees, 23.41 + 6.08% for Down’s syndrome
patients. Mean percentages of LDH; were 27.76 1 2.72% for Fragile X syndrome patients, 22.70 ~2.76% for carriers,
2542+71.26% for unclassified mental retardees, 27.72 ©2.58% for Down’s syndrome patients. Mean percentages of
LDH; were 2.70+2.04 for Fragile X syndrome patients, 3.79 +2.74% for carriers, so both of them were significantly
lower than normal(P<0.05). Mean percentages of CK-MB were 3.96+556% for Fragile X syndrome patients, 8.80 ..
7.92%. Mean percentages of CK-MM were 9581 * 550% for Fragile X syndrome patients, 91.20 =7.92% for carriers.
These results showed that significant abnormal compositions of blood proteins might be caused by genetic disorder.
However, further analysis of many patients will be needed for clear conclusion.
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O e A5AF7t 85 ojgtel, dolo A o Edjx
436,20, °l& Xq 27.3%- 9ol &3l FMR-1 gene?]
CGG wHEAME 9] F7}7t 51@240 Aclo] =, gl
A o] CGG 9719 WE3IFE 6~558 oL}, NTMo|u} o
A BRI X ‘1}5‘3‘\-’1“7} 56~2303]2 F7tatA Hu,
olghe &xl9] AL oM £HME F7bE o °15H
18], 2121} YH o= FMR- | gene o 2% GE ©
Z4o] dqle] ® F4E wAsHD 9,1\:}[118] Frag11e X
syndrome®] T2 EA}f438HF 9 BolL CpG island
9} H442¢ hypermethylationo]tH3]. ojs}zto] B3]
3hal gt HEY] Axu FA W o] A oS
Zojgor} g PCR, southern blot o]-&3F Hao] 7}
S Aolmet Ade] FGAe] A FotAn Ut 1y
U olE 37 2ol oug AF S AH AAH, 453
FHE frdetea) w2 A AeIA SHd e oful
S MAe sHAl 8l A 2lA °L‘:¥

Down’s syndrome®] 7-$- 21 G41A] o]t <))
w2 Bl e EAL 9 A, 849 Alkaline phosph-
otase, Lactate hydrogenase, gt Aol 24 o A3
A7 s =0 ol 9] A FAol A Atolrt
Aeo] BxE wk 91eh9,1522]. 2t $5¢l Fragile X
syndrome A}l theh Beo} Hejdy EAd #E A
© g g o]t RuHS Yol £
A gl o FAEteRETY ol g Bl AT E
o]Fo] u} gich

oleig FE7 #uste thAl, I, AL, A
718AHE A W A A 2108 F wbdste] et
A Atell o) o] &%) 1 9= serum protein, Lactate de-
hydrogenase (LDH), Creatine phosphokinase (CPK)%2]
Bk % 5820 BAHEFE Fragile X syndrome 33
oh Bx, duk A4 wrekatg A4l ¥ Down's syn-
drome $7FE3% Wl $A5te FUAEY] FHH oo
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Q1€ Fragile X #2179, B304} 3
2 BYS TP 217 HAokAE gte B Ay
= YA o)8q AYL 7-1540)1, oF At

174%, A7} 47701

&, Down’s syndrome$+

=13
od

u

m

e
mlE 233l 3000rpmol A 1087F 941 2
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cellulose acetate plates 458 ¢FHN(pHB.6 sodium
babital buffer)ell 2087t ©H1ith7) applicatorg ©]8-3}
‘I] e HEF 180voltelld 253t #7] 458 shuch
F hild FE = clinical refractrometerE A28 =3
6}9&2“1 g3 gldo) 7t BE¥ FT e densitometer 2
scanningd}ted 7t isoenzyme?] %E AH&3HYTh
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¥4 LDHY| d7 9Ede
plate electrophoresis system& ©]-8-3}¢ith 7] 4% 3
o] pH86 sodium barbital buffere] cellulose acetate
plate 2248 3087 AAANA 7584 bufferd g 20 E
ARFaF %J ol B¢ FE8k 300volt M-S
ot 108 l°§ =3}t B2 cellulose acetate &
Ao 03&,1"-',‘( NAD 4.7mg, Lithium lactate 52.1mg, MTT
08mg, PMS 0~2mg NBT 20mg< 3ml ZH%50] A&
) L5mlE v2H £33, A7|g50] ¢ plated T3
AlA 37T, BEE TN 56T AA 1087 A2AA
Fglo] el 5% acetatic acid
AxdE BINS B
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Z} isoenzyme band7}
of o 587 &9 #he-& FANT F
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FHEAY A= AAAZ Titan [ IsoflurE
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Aol 274 1.75ml 2 3|4 % Electra HR $5- o] 308
B dEstll AAA F 300volt ke Fahed 10831
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A7) 458 9t = GE e cellulose acetate plate
of ZAE 15mle] JMA(CPK F9EL: Aot o WS
CPK T9EL 49 3mlg %9 2)8 o =4
LI B, 2 9ol 9% 92 ¥ plateZ  Sandwitch
©2 377, 2587} incubation §+%, Hellena 1.0.D=
Bl 56T 1083 AxA7 5 Fa4s o3
9ok 2t FHAaL) g3 R EnlE densitometer o 4
fluorescent moded ©] 43514 scanningdlo] wWhE g9 4t

= 6}}%1/}
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Z LDH g4& =X

% LDH 84 v &= Cabaud-Wroblewski(1958) 2]
37 o)A LDH?} lactateE pyruvates ¥-a|e uj
NADH%8- Z£43tdc}. &4 0.02mle] pyruvate
0lmlE 7he & 7tdsld €4 LDH o g ¢
8 pyruvate U%-7} lactate 2 gtk o 7o) 1.0mle)

=T
ZAALCE 2 4-dinitre phenvlhvdrazineg 7bakal 10mlg

NaOHE 7}8t & Ear & =390
83 & CPK 24z =X
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Table 1. The concentrations of serum protein (g,/d()

i

Serum protein

Fagile X syndrome £b#}, Holx},
Down’s syndrome 3hz}e] &% chuil 3
cellulose acetate membrane ©]-&-&}o] #7953l
dukd gt o] 5/HE-E o s ol HrkFig. 1).
& w4l ¥4 Z¥HTable 1)
albumin, @ -globulin, 3-globulin, 7-
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Fig. 1. The Electrophotic phenotype of serum protein.

Globulm
Sex albumin s S — s - Total (g/dl)
a- framon S frautmn ,ﬁ fracnon —framon
Fra-X 3411077 0.78 - 0.02 0.73 -0.09 0. 73 0 02 1 19 - 0. %‘% 6.24 - 0.77
patients % 5390+ 7.73 2.82 :0.26 11.84 - 1.24 11 80 1 15 16.94 ' 6. "1 100. 0()
Carrier 4.04 1.0.20 0.20 + 0.02 0.68 + 0.09 0. 79 0.12 1.36 - 0. 74 706 0. "l
% 57.09 ° 7.73 2.86::0.50 9.57 - 1.26 11. 75 *1.91 19.24 338 100.00
Unclassified 3.27 1 0.56 0.20+0.04 0.75 - 0 1% 0 91 0.19 1.74 045 6 9() 0. 7]
retardees% 47.33 - 6.06 291 - 0.4 10.90 - 1.96 13.21 - 2.30° 75 66 4 74Y ]O ()0
Down’ 389-0.74 0.26 ~0.09 0.80 -0.18 1.00 = 0.29 1. 85 0. 6—1 780 1 44
patients % 501915727 3347116 1040239 1266118 23411608 100.00

value is mean * standard deviation.

*; P<0.05
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2EH7F AR frolEtAl EdrHP<0.05).

a1-globuling Fragile X syndrome ##2}9}, Bz}, o
R B AR 1.9~29(%) % o)Al Zole (I
t}. Down's syndrome #ate A8k fostA H$
t}. f-globulin® Fragile X syndrome #2}9} X Qiz}e]
9 A4 83~121(%)F FF Aol flRem dwk
Aukz}¢l Down's syndrome #Ahs AW #2131
FUTHP<0.05). 7 -globulin® Fragile X syndrome #2}+=
A3 85~183(%) % Fojgt Aol gl ®UA, A
b4zl Down's syndrome 3HA19] i AHAART
FoJ3HA = RTh(P<0.05).

Serum LDH

Fragile X syndrome 32}, 2.917}, dubAuba}, Down's
syndrome $h2te] LDH ¥382 ##37] 93] cellulose
acetate membrane o] &-3ta] Hr|GFE A3 L
Zo] 57 FHEAR BHUCk |5 Bgu|(Table 2)
£ Q493 wiwg A3 LDH, LDH; LDH.9) H# ¥
ul7h Fo3t AolE ERAIC

% BAE(Total activity) Fragile X syndrome %7},
Aubguka}, Down's syndrome 32 F74<1 289~517
(IU/L)3 97 ol gigiont, HAZE FARILo
S8 iamako 0)

LDH; 9} 7§ d9gubate] 29 A4 251~35.1(%)

B v«]ﬁ}ﬂl ‘;%,&1([’4105), LDH3& Fragile X syn-

drome 37}, HelA}, dukAukzl, Down's syndrome 3%}
RE G 150~208(%) R0 Sl EETHP<0.05).
%3 LDH4& Fragile X syndrome 2}, HQ12}be] 333t 0]
A4 48~108(%)°l HI3N frelstA S UTHP<0.05).

Serum CPK

Fragile X syndrome #7}, H91&}, dx-gubzie] CPK
2 BAal7) 9s) Cellulose acetate membranes AF8-3}
of WGBS A AulT Po| ) EAFELR B
9E%h oS 2 83 CPK 28vle] ¥4 2z}(Table 3)
CK-MB, CK-MMe} 28517} 44912 $98 2jo]Z 1}
B2

CK-BB-& Fragile X syndrome ¥}, 1.912}9} dqkgut
A RE 4% ol @ Aol g, CKMBE
Fragile X syndrome #x}, ®1z} o] A4l 0~3(%)
3 CK-MBHito] #oJ3bA = 3keh(P<0.05).

CK-MM<¥ Fragile X syndrome $2}, B3lztol ¢ 4
43 97~100(%)3%  FoJatAl SkrH(P<0.05)

k
Mzt

=24 %“2:}915}0“ 83 284
2 albumin# globulin®. & 7435

Table 2. The concentrations of serum lactate dehydrogenase (IU/L)

Lactate dehydrogenase

Sex Total(IU/L)
LDH; LDH; LDHs LDH; LDHs

Fra-X 13246+ 4055 149 + 4053 841412408  1016+736 9204729  384.6+9537
patients % 3444+ 644 3853+ 140 2176+ 2.72 2704204 2524206 100.00

Carrier 2003414377 24180112838 1348316706  1810£7.02  1040+360 627134481
% 3193t 525 3907+ 087 07 + 276 397+274 2371166 100.00

Unclassified 8444+ 1863 13830+ 20.03 556917390  2498+314 22661472  361.8+4576
retardees % 2306+ 254 3816+ 161 2542+ 126 7061152 6.32+1.37 100.00

Down’s 8412+ 1895 10600+ 19.24 81101491  1429+713 12424766  29239+46.59
patients % 2877+ 515 3629+ 294 2772+ 258 495266 4331272 100.00

value is mean+standard deviation.
*. P<0.05

642 / Argwlets) =]



Table 3. The concentrations of serum Creatine phosphokinase (IU/L)

CK-BB

CK-MB CK-MM

Sex o o 0 Total(IU/L)
Fra-X 0374091 1.69+2.11 56.97 + 62.52 68.83165.13
patients % 0214052 3.96+556 9581 + 5.50° 100.00
Carrier 0.00+0.00 470 1.3.60 1200 + 1.00 124.51+30.25
% 0.00 £0.00 880 +7.92 912 = 7.9 100.00
Unclassified 0.00+0.00 0274012 41.23 +49.81 3386+ 42.83
retardees% 0.00+0.00 0.11+0.60 9989+ 0.60 100.00

Each value is mean * standard deviation.
*. P<0.05
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X}%E] albumin®] 749}, y-globulin®] 23+ Z7}= 7-

globuling A8 glv ©¥ A 5o 2 immunoglob-
ulingo]al 22 Down's syndrome 33450] Bh4 4 7} 3
S HAI Slvke HI[921)53 Baxe] B 0 oF

2 A7ieh dokdelel did TR 2APY o] o)A A @
ol A8k ZES WEvis YEAT 71 o|4e] 2
AAY 7HgAde] ot & S Q)
dHol} 5‘3% 2elal 23 Azl A ¢ 7hA] Eie
G445 Fdond Aue A Fa3 dMqE
‘§9 T Uk
1 g LDH=: 19750 Ale 83 -Fol] 2l LDHY o}
Ook@ 4 kAol el o] a3 vt He A
S W ASHATHI9. o] F B2 FE Ao 2tz Efo A
719E & el 53559 isoenzymed] EXE 434
0] Abetel A9 8 Fol 53Fe $HALI R

7 EAE AN £ Hgo 9loiMy: LDHw bR B
LDH; 7} 747 TH18).
dEHlez ¥4 LDHE isoenzyme® FF3+ o

2
>

O RE Ao Bolioz Qla) 7 AW ol Ag s
Aol 7hsatv] Ae A b 24 Fohskd21].
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22 BEE B LDHpw A3, A, 282 o)

o} i 4R amino acid$l aspartic acid7} 211 o]
F=7b wad LDH: 4, #14, W3, 344, 22, Yot
Aol wol BE3}3, LDH,s= 7H3, #2454 wo] &9
slo] slom o]Frrt =2 urH14].

defife] ¥ ule 7 239 AalE whgdsie, LDH;
SHE Al FAe Ao, LDHis9 38 7t Ade
ko] o] &5 gloH14].

[s)
HlZ7F oF4d W ¥ (malignant transformation) & 0.7
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o= #7)4 714 (anaerobic process)S E3] energy
9o % LDH,8 LDHs7} Z7babet), oty 29 27
HU b Egel o AAuielA o FgoHle].
B Ao M Fragile X syndrome %}, 21z, At
w2}, Down's syndrome &2} 25 LDHa% o] A4
o} 93 EHP<0.05). LDH:9] ZE7be 1A, 3
| 59 dgo] UL 7hsAol glrka Aztd.
LDHs Fragile X syndrome £}, HIzte] Ho] %
AN folahA FSITHP<00E). WA P e €
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Ago)A LDH:¢ %7} LDHY] ZHae
drome ZA} AR 71 HolA A3 ZES
S 7 FMRI - gened] Edlo]Z <& vlgAA 9 7
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W2 2719 2ge 28ty &

CPK¥E adenosine triphosphated] A48 3} #HEEH & oy
A SHF FAZA 2 A 719 HOF creatine ATPER
] creatine phosphateE #Aste &S &9 3e &4
o]®, subunit?) —"r’-“ o] utg} CPKy(BB), CPKAMB), CPK;
(MM)S] 3352 FRAD |59 B¥E BB} tud,
MBE 44 &5 °ﬂ MME 3& 284 1552 EA8H
ol ZA o] 4l E wek=ste) ube} F CPKEAEL &
2 Yehlhs 59849 2R 4R B2 5o
A 2A Eao] AHE o] &0 grh24]

B APoM CK-BBY Hie AYUHA FoA Aol
g%lou}, CK-MBE Fragile X syndrome 2}, H<iz}2]
Bizol AAART § I8 EATHP00),

CK-MB:= 49 &4 o &8 9% vx7t 7kt
2, o33 239 Ado] o] & 4 il A 7% A
3% AEY 4489 FA7 fle AFA AR
Z7rdths Bav) Aoh4] AuaEe] CKMBY F7h=
o] FAAE POt Reyed SIF+Y 42 &4
Q3 CK-MB ¥3 £dx 4 42 £33 dds 75
& & F71 Utk

CK-MM¢] ¥#2 Fragile X syndrome 32}, Q1219

644 / A3 3}8}3)A)

749 Aarnt g FIHIL fofshA skei(P<0.05).
ol CK-MMo| ZZ o Bo] X3 Hog Hol I
AN A &g 353 & F Yo

B o3 A3 Fragile X syndrome #x}, 21z}, d§HY
8lz}, Down's syndrome #2159 Ht & gul7h A< 3%
Aoz o8 o2 epleon, Fubd, Helx
Fo] oy gl tg A HEAS 43 & B vk

A7E BAE 77} Ho] B AES WerE of
#-¢1} Down's syndrome $zte] 79 W@y el wAw
=7k 20~308) EThHE UF H[10]9 AHA ] B w &

QATINE BuAEo) 7, AT, B2, 284 B4
Qo Q% #d AR ¥4 NEA Fodd 35 @
stk ol GAAS) Agol FAAAG AA T

:":
Furg W ohge 28480l WEYr) AFE F
Fahes Az7t Eol deFels Yoy, G o]i}4

A4 WEY, 7, 75 ABow oAty

2 0/

20
&

B g3 44 o4 2 02 2954 o3 MaA
S 8hs) 7] st AT} Cellulose acetate plate
A7l JEd 23ty fragile X syndrome &2}, BIX,
Down’s syndrome 3z}, dub Hukxigeo] ¥4 <,
834 LDH, 8% CPKZ 2A3}¢ch w3 LDH, CPKe] &

0.9.

HES ZHAA ARASH GAREGE Aolo] B3
Wi, 94 LDH, 8% CPK 743 B4EolE 94
Q) FolEo] ek

g4 dudel A7) 9% £3u) B4 A7 Fal vk
& albumin, ¢1-globulin, B-globulin, 7 -globuling] ¥
EZu7h AR frof e 2ol & UEhlITE €3 LDH
#u)= ARt} LDH, LDH; LDH,e %3 gy
7b 93 Aolg Ve £F ¥4 CPKe CK-MB,
CK-MMe] &3u]7} A9 8938 2o & Vel gict.

olg At #AH oldd o3 Y vy T4l
B 93 Aols Yepitia & 4 vk 28U
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