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ABSTRAK 

NUTRIGENOMIC - NUTRITIONAL GENOMIC 
SUATU HARAPAN BARU UNTUK PENCEGAHAN DAN 
PENGOBATAN PENYAKIT YANG SUDAH LAMA ADA 

Prof dr. Moch. Aris Widodo MS., Sp.FK., Ph.D 
Laboratorium Farmakologi dan Biomedik 

Fakultas Kedokteran Universitas Brawijaya< Malang 

Sudah lama diketahui bahwa penyakit yang diderita oleh manusia berkaitan dengan makanan 
yang dimakan, namun sampai sekarang belum semuanya jelas bagaimana makanan atau komponen 
yang ada di makanan menyebabkan terjadinya proses penyakit tersebut dan lebih lagi bagaimana 
mekanisme molekuler dan biokimia proses tersebut terjadi. Setelah human genom projek diselesaikan 
5 tahun yang lalu ilmuwan biologi dan ilmuwan kedokteran terpacu untuk mengaplikasikan informasi 
genome pada proses terjadinya penyakit dan bahkan mereka berupaya untuk menemukan cara baru 
dalam mencegah atau mengobati penyakit. 

lnformasi genome ini juga memacu nutrisionis atau ilmuwan bidang pangan untuk sangat 
antusias untuk mengungkapkan bagaimana makanan atau komponen makanan dapat merubah 
genome manusia dan mereka sangat ingin tahu bagaimana mekanisme molekuler makanan dan 
komponen makanan dalam merubah proses fisiologis dan pathologis sel. 

Melalui riset diharapkan hubungan antara makanan dengan gen akan lebih banyak terungkap 
sehingga mekanisme proses penyakit terkait dengan makanan akan semakin jelas. Menghindari 
suatu makanan nantinya merupakan salah satu upaya untuk mencegah suatu penyakit dan menkon­
sumsi makanan tertentu diharapkan dapat mencegah atau menyembuhkan suatu penyakit. Suatu 
harapan baru melalui pengaturan makanan akan memecahkan masalah penyakit terkait dengan 
makanan yang sudah merupakan problem lama kita. 
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Lei food be your medicine ind m1d/cln1 be your food 
(Hlpocr1t11 .the father of modem medicine 400 BC) 

IFOODI . . 
~ '-... IHEALTHJ I NEW SCIENCE 

/ DISEAS.E o:i> NUTRIGENOMIC 

NUTRITIONAL GENOMIC IS THE STUDY OF INTERACTION BETWEEN 
NUTRIENTS AND GENES, THE EFFECTS OF THIS INTERACTION ON 
HEAL TH INCLUDE RESEARCH ON THE EFFECTS OF NUTRIENT ON 
MOLECULAR LEVEL PROCESSES IN THE BODY . . 

NUTRJGENOMIC SEEKS TO PROVIDE A MOLECULAR 
GENETIC UNDERSTANDING FOR HOW A COMMON 
DIET ARY CHEMICALS (It NUTRITION) AFFECTS HEAL TH 
BY ALTERING THE EXPRESION AND OR STRUCTURE OF 
AN INDMDUAL GENETIC MAKE UP. 

PROGRESION FROM A HEALTHY PHENOTYPE TO A CHRONIC 
DISEASE PHENOTYPE MUST OCCUR BY CHANGES 1H GENE 
EXPRESSION OR BY DIFFERENCE IN ACTIVITIES OF PROTEIN 
AND ENZYMES AND THAT DIETARY CHEMICALS DIRECTLY 
OR INDIRECTLY REGULATE THE EXPRESSION Of GENOMIC 
INFORMATION, 

DIETARY PATTERN ARE KNOWN STRONGLY 
LINKED TO THE TOP TEN CAUSES . 
OF SICKNESS AND DEATH IN NORTH AMERICA 
SUCH AS: 

HYPERTENSION 
HEART DISEASE 
DIABETES 
SEVERAL CANCERS 
AUHEIMER"S DISEASE -
SCHIZOPRENIA' 
OSTEOPOROSIS 
OBESITY · 
GLAUCOMA , .. 
IMMUNE SYSTEM RESPONS 
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HUMAN GENOME 
Human genom• project flnl1hed In the year 2001 : 

complete aequence of the human genome consists 
of 3.2 bllllon letters It only can be published on the 
Internet. If printed In papers nHd 75.000 pages 
of a new, paper Ju1t to print the 11quence. 

Research on the human genome has required a thorough 
Understanding of cell function and reproduction 
All the Information needed for a cell to function and 
la locked In the sequence made up ol 4 bases 

Adenine (A) la paired with thymine (T) 
Guanine (G) la paired with cytosine (C). 
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Origin of ROS 
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· ROS are tightly controlled 
resulting In a physlologlcal balance 
: between their production and 

· ellmlnatlon 

£111J-S: SOD (c, •) 
GPX (c, m), qT,(c, pj 
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NATURALLY EXls:r INTIIE PIGMENTED VEGETABLE 
AND FRUITS 
THERE ARE SOME. CAROTENOIDS DETECT ABLE IN 
HUMAN SUCII AS: 

BETA CAROTEN : CARROT, l'OTATO ' 
LYCOPENE : TOMATOS, GRAPE 
ALPHA CAROTEN : PUMPKIN, CARROT 
ZEA XANTIIIN · YELLOW MAIZE 

, BETA.at\'PTOXANTJilNE: ORANGE ,MANCO 
LUTEIN .. GREEN VEGETABLE 

.. 
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Involvement of ROS In 
APOPTOSIS 
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CELL PCAJH (necro1/1 I 1,opto1l1) 

DAILY INTAKE 01-ANTI OXIDANTS 
INCLUDING Bt."fA CAROTEN, VIT C, VIT E 
AND CAROTENOIDS IS 1m.-ECTIVE IN 
HELPING TO PREVENT HEART DISEASt: 
STROKE, CANCER. CATARACT AND OTJU:R 
DEGENERATIVE DISEASE ASSOCIATED 
AGING 

THE ALLIANCE FOR ACING RESEARCH RECOMMENDS 
VITAMIN C 250-IOOOMG 
VITAMIN E 100-400 INTERNATIONAi, UNIT 
BETACAROTEN J 7.~!0.000 IU (10-30 MG) 

I NATIONAL DAILY INTAKE l,EVEL ? I 
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PII YTOCHEMICAL ... 

IMl'ORi ANT TO PROMOtn 
IIUMAN liEALTi l 

CONCGNTRATION IS VERY LOW 

' I HOW TO INCREASE I 

·c ENt:TIC ENGINEERING 

DNA OF PLANT, DACTERI 
VIRUS SYNTETIC .. 

I INSERT TO PLANT CELL I . 
a 

1 RBOENERA TE INTO PLANT 1 . 

NEW TRAIT. OF PLANT 
QUANTITY/ QUALITY . 

' RESULT GENETICALLY AND METABOLICALLY 
ENGINEERING 

MANIPULATE OILSEED FATTY ACID COMPOSITION .. 
INCREASE VIT, E CONTENT IN SEED OIL, SOYBEAN 
AND MAIZE 

ENGINEE~ CAROTENE CONTENT IN RICE 

INCREASE L YCOPHENE IN TOMATO 

INCREASE MINERAL CONTENT (Fe) IN PLANT 

'. 

-.. 
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.METABOLIC ENGlllEERJNO IS DEFitiEO AS TIIE 
REDlltECTION OF ONF, OR MORE ENZYMATIC • 
REACTION TO PRODUCE NEW COMPOUND IN 
AN ORGANISM . ' 

' .0. 
UNPERST ANO THE COMPLEX MET ABOUC 

NETWORK rtlTHEPLANT 
.Q. 

IMPROVE THF, PRODUCTION OF EXISTING 
COMPUUDS . 
MEDIA TE THE DEGRADATION OF COMPOUNDS 

THE RESULT SO FAR 

TOMATO WITI-1 LONGER POST HARVEST 

COTTON AND MAIZE RESISTANCE TO INSECT 

SQUASH AND POTATO RESISTANCE TO VIRUS 

OIL SEED AND SOY BEAN RESISTANCE TO 
HERBICIDE 

VALUEOFGLOBALMARK.ET : 
YEAR 2000 - SJ BILLION 
YEAR 2010 - $25 BILLION 
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I, Cl)\1!JO.'> P:tl ,.it_,, CllE1'11CALli ACT ON TIIE 11\JMAN GENOME 
Dlli~O:ltlX'Tl,'' Q&INDIUCTLYTOALTtiltGENE~SION 
~'I( $111.L'CTIJJ, 

l l , DEJ,CERTAINCIII.OJMSTANCES. ANDINSOI-IEINDIVIDUALli 
DCfT CAN 11E A SflJOUS F ACTORfOlt A NUMIIU Of DISEASE 

I SOME DIETII JtEGUI.ATE.D GENE tAND THEIR NOltMAL . COMMON 
\'AltL~T) .u.E UUL Y TOP 1'1..W A ROLE IN THE ONSET, INCIDENCE 
Nt0GUSSIONA.'1D SEVERITY Of CllltONIC DISEASE. • 

THI D£GJ.a TO WHICH DIET l'NfUJlNCE TllA 11.AUNCI! BElWEEN 
KEAi.THY M"l>DISEASE STATE MAY DEPEND ON INDIVIDUAL 
GO'ETIC ~IAKE liP 

, Dl£TARYINTVl\'OlllONBASEDONK.'10WUDGEOFNUTIUTIONAL 
lE!llllR£M0o-Y, 1ninmONAL STAl\JS ANDN GENOTYPE 
(,c O,.'DIVIDlJA1.IZ£0'S i,,'\/TllmON CAN BE use TO PREVENT . 
MITIGATE Olt QJll OIRONIC DISEASE 

The future 
Rnarch using the knowledge from the Hwnan Genome Project 
,.,m ulliimtcly enable .acicndsts 

To identify these effects and help to undmtaod why 
cen.ain ingredients and foods arc of bcnctit to health. 

The genetic buis behind the differences in l11>w 10mc 
people respond to particular food1 and nutrients can be idcnlincd 
and used IO recommend foods and diets dlAI arc most bcncncial 
rar each individual 

To provide new iofo~!lon for developing more 
accurate: bi<Jm~crl (lncfa11or1) to detect v1rio111 di11eucs much 
e111icr and ldcntJfy 1hc: genes 1h1t can be tar11tted by nutrltlon•I 
i11tervenfion lo prevent them 

W11f look more clouly at the hnplicalion, thl1 ructt1ch 
11!0.I liir fufurc aitv11ice1 hi heilth and 11u1rltl1111 
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The future --
Research using the kno,~lcdgc from the Human Genome ProJctl 
will ultimately enable sc1ent1s1s 

To understand the functions of human genes and lhc 
laws that regulate how they arc switched on and off 

Provide them with information on how genes and 
nutrients interact and the effect of individual genetic difTerencc 
on diet and nutrition. for example, the actual way in which 50~ 

nutrients such as those from milk, fruits and vegetables, produc c 
desirable changes in metabolism is largely unknown. c 

PEOPLE ARE CONSTANTLY EXPOSE TO DNA FROM TIIE FOOD 
MICROORGANISM ' 

DNA IS NOT TOXIC MATERIAL 

INTRODUCED DNA TO HUMAN CELL IS DIFFICULT 

HUMAN GASTROINTESTINAL TRACT IS AN EFFICIENT DIGESTIVE 
SYSTEM , ANO ONA IS RAPIOL Y BROKEN DOWN INTO PIECE.$ 

TRANl'ORMATION OP DNA FROM BROKEN PLANT TO MICRO 
ORGANSM IN TIU! SOIL NEW SPECIAL CONDITION SUCH AS . 

TEMPERATURE 
Pll 
DNA IIASTO Oil Rt:l.ATIVELY STABLE 
flfl! DACTCRIUM r-imm TO 86 AOL!! TO TAKE l/l'THE DNA 

11IJ\ IN l1Kf(l~Nll M,\\'('i)l)lt NflWl'MO'l'l!IN 111/\TISTOXIC 
OM l'IIOl)l/l 'l•U ALI.I IUJI ' RIJAC'llclN 

rn~ INS~I\ l'lil'Nl1 MA V IN(.' ltl'Ahll lltll rllOUIJ tlON or 
Hill ~Nl!IHNtl 1 Ol<.IN 

'llll1 IN~lll\1' il~Nll MAY Ab111\ lltiltAVIOlJII OH.til 'MOOROANISM 

1 ll!l IN!01MH ll 1.11\NIJ M,\\' 1 M/\N~I 1111.flllJM A MKMO OM<IANI, M 
1 U ANll'I I IP~ ~IICi\lll)ll.OA.Nl~M IN -h Ill oU I 
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