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TOM TAT
Hormone Growth (GH) va Insulin Growth Factor 1 (IGF-I) c6 vai trd quan trong trong su phat
trién chiéu cao co thé thong qua cac tac dong 1én xuong. Nhiéu cong trinh nghién ctru trén ngudi va
dong vat cho thay GH kich thich truc tiép su phat trién xwong theo truc doc bang cach kich thich cac
nguyén bao sun trong dia ting truong theo co ché nhan dong vé tinh va IGF -1 kich thich céac té bao &
cac giai doan sau bang cach 1am giam thoi gian chu ky té bao. Ngoai ra, GH va IGF I ciing phét huy
tac dong bd tro hodc twong tac v6i nhau khi ching duoc dua vao co thé cung nhau.

Twr khéa: Hormone Growth, Insulin Growth Factor 1, tang truong xwong, nguyén bao xwong

ABSTRACT

Growth hormone (GH) and Insulin Growth Factor 1 (IGF-I) plays an important role in the
development of body height through the effects on bone. Many studies in humans and animals
shows that GH stimulates longitudinal bone growth directly by stimulating prechondrocytes in the
growth plate followed by a clonal expansion and IGF-I stimulates cells in the later stages by
reducing the cell cycle time. In addition, GH and IGF-I also promote additional effects or interact
with each other when they are brought into the body together.
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I. Mé diu

Hormone Growth (GH) duoc bai tiét tir
tuyén yén, xudt hién & phoi thai nguoi tir
khoang tuan thtr 9. GH c6 nhiéu tic dung
chuyén hoa nhu kich thich dong hoa protid,
lam tang sy xam nhap céc acide amin vao
trong té bao va téng hop protein, dac biét ¢ co,
gan va xuong [1]. Tac dung ciia GH trén co va
than gan day da dugc dé cap boi Florini va
cong su [6] va Feld va Hirschberg [5]. V61 bai
béo nady, chung t6i chi tip trung gidi thiéu vé
nhirng hiéu biét dén thoi diém hién tai vé cac
tac dung cua GH trén xuong theo truc doc.

O tré em, giai doan trudc 6 tudi va giai
doan day thi c6 su gia ting manh nhét vé& khoi
luong xuong thong qua hinh thanh xuong noi

sun. Khéi luong xuwong ting dan theo tudi va
dat mirc 16n nhét & giai doan 20 dén 30 tudi.
Sau d6, khéi lugng xwong giam dan, dic biét
giam nhanh ¢ phu nit sau man kinh.

Su tai tao xuong dugc quy dinh bdi su
can bang gilta tiéu xwong va hinh thanh
xuong. Trong qué trinh nay GH dong mot vai
trd rat quan trong. Su ting cia khdi luong
xuong do sy hinh thanh xuwong mdéi dudi tac
dung cuia GH lan dau tién duoc phat hién &
nhitng con cho lai truédng thanh [theo 6], sau
khi cho diéu tri voi GH trong 3 thang di ting
2% trong khdi luong vo xuong.

Do mot sb6 co thé bi han ché trong vi¢c
san xuat GH, mot s6 nghién ctu trén dong vat
va nghién ctru lam sang ¢ nguoi da dugc thuc

*Trung tam day nghé va Giao duc thudong xuyén - Vin Yén - Yén Bai

SO 05 - THANG 4 NAM 2017 67



TAN TRAO UNIVERSITY JOURNAL OF SCIENCE

hién cho dén gitta nhitng nam 1980, khi sy tai
t6 hop GH & nguoi dugc tng dung trong
nghién ctru. Ban déu, viéc sit dung san phim
GH tai to hop bi han ché trong viéc diéu trj
cho tré em tiang truong cham do thiéu hut GH.
Thiéu GH ciing gdy anh huéng nghiém trong &
ngudi 16n. Viée diéu tri thiéu hut GH & ngudi
truong thanh ciing di dugc chip nhan & mot sd
qudc gia. Nhiéu nghién ctru gin ddy trén ca
nguoi va dong vat da chirng minh GH gay tac
dong manh dén xuong.

IGF-1 (Insulin Growth Factor 1) la mdt
hoat chit trung gian hoa giai chinh ciia nhimng
tic dong cuia hormone tang truong (GH).
Hormone ting trudng dugc san xudt tai tuyén
yén, dugc dua vao trong mau va sau do kich
thich gan san xudt IGF-I. Sau d6, IGE-1 kich
thich sy ting truong cla co thé, dong thoi thic
day tac dong ting truong trén hau hét cac té bao
trong, dac bi¢t 1a co xuong co, khop, sun, gan,
than, phoi, ddy than kinh, da va té bao tao mau.
Ngoai ra, IGF-I ciing diéu tiét ting truong va
phat trién té bao, dic biét la cac té bao than kinh,
ciing nhu céc té bao DNA tong hop [1].

Trong bai bao nay chung toi ban vé vai
trd ciia GH trong qua trinh phat trién xwong
cho dén khi khéi lwong xuong dat duoc gi tri
t6i da. Tong hop cac nghién ctru thiy rang GH
kich thich truc tiép su phét trién xuong theo
truc doc br:ing cach kich thich cac té bao tién
sun trong dia ting truong theo co ché nhan
dong vo tinh gy ra béi ca GH duogc san xuit
tai chd nho Insulin Growth Factor 1(IGF-I) va
su ting GH do ting nong d6 IGF-I trong tuin
hoan mau.

I1. N§i dung

2.1. Hormone Growth va sy quy dinh
cua phat trién xwong sau khi sinh theo truc
doc

Trong qua trinh phat trién xuong theo

truc doc, cac nguyén bao sun trong cac lop té
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bao mam khac nhau trai qua cic qua trinh
phan bao tao ra dia sun & dau xwong. Sau do
cac 16p té bao sun trudng thanh rdi thodi hoa
va dugc day vao trong dé hoa xwong [10].

C6 mot sb hormone quan trong cho sy
phat trién xwong binh thuong theo truc doc sau
khi sinh, trong s6 d6 GH 1a loai hormone quan
trong nhét. Hon nita, GH d3 duoc ching minh
la hormone kich thich su phat trién ctia sun va
cac mo khac bang cach ting sd luong té bao
chtr khong phai ting kich thudc té bao. Mot
van dé duoc thao luén rong rai trong nhiéu
thap ky qua 1a GH tac dong truc tiép 1én cac
moé hay qua mot yéu té trung gian c6 ngudn
gbc tir gan anh huong dén su ting truong, ban
dau duoc goi 1a yéu t6 Sulfat, nhung sau do
ddi tén thanh Somatomedin va sau d6 dugc
phat hién 1a trung v6i IGFE-1. Theo gia thuyét
ban dau vé Somatomedin, GH kich thich ting
truong xuong bang cach kich thich gan san
xudt Somatomedin. Sau do, 1an luot kich thich
su phat trién xwong theo chiéu doc bang hé
thdng noi tiét [4].

Trong nira ddu nhitng niam 1980, gia
thuyét Somatomedin di dugc thir thach béi
mot nghién ctru cho rang tiém tryc tiép GH
vao dia tang truong xuong chay cia chudt sé
kich thich sy phat trién xuong theo truc doc &
vi tri tiém. Quan sat ndy sau d6 di dugc khang
dinh va mé& rong, bay gio nhiéu tai liéu cho
rang GH kich thich ting truéng truc tiép 1én
nhiéu mé khéc nhau [11].

Bang cach nghién ctru cac tac dong cia
GH va IGF-I trén dong té bao 3T3
preadipocytes, Zezulak va cong sy [11] da
quan sat thiy GH va IGF-I hoat dong trén cac
té bao & cac giai doan khac nhau cua sy trudng
thanh. GH dwoc x4c dinh 14 kich thich tién té
bao m& (trong nhom céc té bao nén gdm té bao
md, t& bao sun va t& bao xuong), trong khi
IGF-I kich thich céc té bao & giai doan sau cua
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su phat trién. Gia thuyét cua Zezulak va céng
sw cho rang GH tac dong 1én té bao tién than
(401 thtr nhat cua té bao gbc) va IGF-1 kich
thich mé rong dong vo tinh tiép theo (kich
thich phan bao), duoc goi 13 "Iy thuyét anh
hwong kép". Phat hien GH kich thich sy phat
trién xuong truc tiép theo truc doc va lam ting
san xuat tai chd cua IGF-I bang cach kich
thich phién ma ctia gen IGF -I dan dén dé xuat
cho rang “Iy thuyét anh hwong kép” cua GH
cling c6 tac dung quy dinh cua sy phét trién
xuong theo truc doc [10]. Tiép theo, véi
nghién ctru nudi té bao sun dau xwong trong
6ng nghiém da chirmg minh rang GH va IGF-I
kich thich cac té bao & cac giai doan khac nhau
cua sy truéng thanh. Nhu vay, GH kich thich
su hinh thanh nhom té bao tién sun, trong khi
IGF -I kich thich cac té bao ¢ giai doan sau
clia sy truong thanh, da ung ho gia thuyét cho
rﬁng té bao truong thanh thyuc sy 1a mot yéu tb
quan trong quyét dinh su dap tmg cta sun dau
xuong voi GH va IGF-1 [9]. Gia thuyét GH uu
tién tdc dong trén nguyén bao sun trong co
thé duoc cung ¢d bdi mot nghién ciru tir phong
thi nghiém cua Ohlson [9]. Bang cich dénh
dau cac té bao tién sun theo chu ky boi nguyén
t6 phong xa Thymidine va nghién ctru mé hinh
danh dau trong phan doc cua dia ting trudng
xuong chay bang chup X quang tu dong, cac
quan sat qua trinh thuc hién tiém GH tai chd
da lam tang ) luong té bao thudc nhoém duoc
dan nhan trong 16p t& bao tién sun cua tim
tang truong. Nguoc lai, khong phat hién thiy
IGF-I kich thich céc té bao trong cling mét 16p
nguyén bao sun khi c6 két hop cia thymidine
[9]. St
histomorphometric, nguoi ta thdy GH ciing
nhu IGF-I ¢6 kha ning kich thich té bao tién
sun, vi ca GH va IGF-I déu c6 kha niang lam

phéng  xa dung ky  thuat

giam thoi gian chu ky té bao cta teé bao tién
sun. Tuy nhién, trong cac nghién ctru tuong tu,
cac t¢ bao tién sun cua dia tang trudng ¢ dong

vat dugc diéu tri boi GH c6 thoi gian chu ky té
bao ngén hon 50% so v6i dong vat dugc diéu
tri boi IGF-I [9]. Nhiing dit liéu nay cho thdy it
nhit mot sb tac dung thuc ddy ting trudng cua
GH duoc thong qua kich thich truc tiép 1én cac
té bao tién sun.

2.2. Vai tro sinh ly cua IGF -I cho su
phat trién xwong

Nghién ctru thyc hién trong 20 ndm lién
quan dén hé théng kiém soat & nguoi va dong
vat thiéu GH cho thdy, ca IGF-I va GH déu c6
kha nang kich thich sy phat trién xuwong theo
truc doc trong co thé [10]. Loai bo IGF-I va
cac thu thé IGF-1 béi su tai t6 hop gen tuong
ddng d3 chimg minh con duong tin hiéu IGF-I
1a rit quan trong cho sy phét trién ciac mo va
su tang trudng xuong. Do d6, nhitng con chudt
thiéu hut IGF-I cho thiy murc d6 nghiém trong
cua su cham phat trién tAm voc ma dang ra
phai 10 rang vao ngay thir 12 trong trong giai
doan phoi thai, dan dén sy cham tang truong
mot cach nghiém trong sau khi sinh [8].
Nhitng con chudt bi loai bo thu thé IGF-I s& bi
anh huong mot cach nghiém trong va bi chét
som vi suy ho hap sau khi sinh do su phat trién
kém cua co ho hép [8]. Hon nita, mot bénh
nhan bi mat mot gen IGF-I cho théy cho su
cham phat trién trong tir cung va em bé bi suy
dinh dudng sau khi sinh [10]. Nhiing nghién
cuu thuc nghi€ém va quan sat 1am sang chung
minh rang su binh thuong cta IGF-1, ciing nhu
thy thé cta nd, dong mot vai trd quan trong
cho sy phat trién binh thuong cta co thé va
phat trién mé. Tuy nhién, nhiing két luan nay
khong thé tra 101 duoc cau hoi liéu san xuat tai
chd (autocrine/paracrine thay thé) IGF-1 quan
trong hon cho su ting trudng va phat trién cac
mo so voi sy luu thong trong hé noi tiét cua
IGF -1?

Mot sb nghién ctru da chi ra riang hé
thong tai t6 hop IGE-I kich thich sy phat trién
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xuong theo truc doc cling nhu ting trong
luong co thé & chudt hypophysectomized, bd
sung cho 1y thuyét IGF-I ¢ tac dung ndi tiét
lam tang trudng tam véc. Piéu thd vi 1a IGF -I
dac biét thuc déy su phat trién cia cac md
khong xuwong. Vi vay, tac dong cua IGF-I trén
than, 14 lach, tuyén uc lam tang truéng manh
hon so v&i & cac md khac. Su khac biét vé loai
md dé dap ung IGF-I ciing duoc tim thay &
nhitng con chudt bién d6i gen biéu hién t6t véi
IGF -I, cho thay IGF-I ¢ chuc ning dic biét
quan trong trong cac md khong xuong
[3]. Nhitng dir liéu nay chimg minh rang hé
thong noi tiét ctia IGF-I c6 kha ning thic day
tang truong & dong vat.

2.3. Panh gia ly thuyét Somatomedin
50 v6i “ly thuyét anh hwéng kép”

Thyc té thi ¢4 GH va IGF-I déu kich
thich ting trudng cac mo, giai ma vé tam quan
trong tuong ddi cia cac peptide cho tac dong
vé mat mo hinh khéng gian va thoi gian 1a kha
phuc tap. Co6 vé hop 1y néu danh gia dir liéu
thuc nghi¢m va dir liéu lam sang dé tim hiéu
lam thé nao dir liéu 14m sang phu hop vé6i hai
ly thuyét khac nhau, [y thuyét Somatomedin va
Iy thuyét anh hiong kép. Hidu qua ndi tiét cia
GH va IGFI @46  véi  chudt
hypophysectomized cho thdy GH va IGF-I ¢
tinh doc lap va khéac bi¢t gitta cac chic
nang. Khi hai hormone nay dugc tiém vao co
thé cing nhau, chiing phat huy tac dong bé trg
hodc tuong tic v6i nhau. Ngoai ra, bd sung
GH vao dong vat duoc diéu tri voi lidu tdi da
ctua IGF-I s€ kich thich tang truédng manh hon
[11]. Mat khac, sy khac bi¢t gitta GH va IGF-I
1a kha rd rang ¢ dong vat bién doi gen biéu
hién t6t voi GH hodc IGF-I. O dong vét bién
dbi gen GH, lam tang 1én khoang hai 1an kich
thuoc cua ltra chudt dé binh thuong [3]. Nguoc
lai, nhitng con chudt dugc tao ra tir phép lai
gitta nhitng con chudt biéu hién tot IGF-I va
nhitng con chut thiéu GH thé hién sy gia ting
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phat trién xuong theo truc doc va trong lugng
co thé khi so sanh véi cac cac con chudt dbi
chung thiéu GH. Tuy nhién, nhiing con chudt
bién d6i gen IGF-I c6 kich thudc khong 16n
hon so v6i anh chi em cta chung khong bién
dbdi gen [3], cho thay néu nong d6 GH qua cao,
nhung khong co6 IGF-I 1a nguyén nhan cua
tang truong trén binh thuong. Tiém GH,
nhung khong bo sung IGF-I sé& kich thich san
xuit tai chd IGF-I bang cach kich thich phién
mi ctia gen IGF-I [2], thir nghiém nay b6 sung
thém cho quan diém cho ring co twong tac
gitta GH va IGF-L Sir dung cac khang thé d6i
v6i IGF-I va bai bo hiéu ung kich thich tai chd
ctia GH [3], cho rang IGF-I tai chd c6 vai tro
quan trong trong sy biéu hién cua tac dong cua
GH tai vi tri mo6 [10].

Diéu tri hoi chimg thiéu GH caa bénh
nhan véi tai to hop IGF-I cho thy IGF-I kha
hiéu qua trong viéc kich thich ting trudong tim
voc tir 1 dén 2 nam [2], diéu nay ciing bd sung
cho 1y thuyét Somatomedin. Tuy nhién, dit
lidu 14m sang cho thiy tac dong cua IGF-I sau
d6 trod nén it hiéu qua, co 1& do tdc do giam
kich thich cua céc nguyén bao sun. Tuy nhién,
tir nhimg nghién ctru 14m sang rat kho dé dua
ra két luin chung, mac du IGF-I kich thich
tang truong mo theo co ché noi tiét hoic co
ché autocrine /paracrine trong nhimng truong
hop sinh 1y trong co thé con nguyén ven.

I11. Két luén

Theo 1y thuyét Somatomedin, ca GH va
IGF-I déu c6 vai trd quan trong ddi v6i su phat
trién xwong theo truc doc. GH kich thich ting
truong xuong bang cach kich thich gan san
xuit Somatomedin, c6 tac dung kich thich mé
xuong va sun phat trién. Vi ndng do rat thap
IGF-I da c¢6 tac dung tuong ty nhu mot GH &
ndéng do rat cao chimg to hau hét chirc ning
trao d6i chit cia GH khong théng qua anh
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huéng truc tiép cia nd d&én cac mdé ma thong
qua tac dung cua cac Somatomedin.

Theo 1y thuyét anh huéng kép, GH va
IGF -I kich thich cac té bao xwong & cac giai
doan khéc nhau cua sy truong thanh. GH kich
thich 1am ting s luong cac nguyén bao sun va
IGF-I kich thich sy phan bao bang cach lam
giam thoi gian chu ky té bao.

Thyc té thi ¢4 GH va IGF-I déu kich
thich tang trudng xuong theo truc doc, gidi ma
vé tAm quan trong twong ddi cua cac peptide
cho tac dong v& mat mo hinh khong gian va
thoi gian 13 khd phtc tap va can tién hanh
nhiéu nghién ctru 1am sang dé 1am sang t6 van
dé nay.
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