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ABSTRACT

Macrohormone are forms of hormone which are larger than normal due to their binding with serum
proteins or other components. Macrohormone typically have little to no biological activity. Due to
their high molecular weight, macrohormone are not effectively cleared through the kidneys, which
can lead to elevated levels in the blood, even though they have little to no biological activity.
Additionally, hormone levels in the blood can be abnormally high due to various interference factors,
such as binding with heterophile antibodies, medications, or cross-reactivity with other substances.

The most common macrohormone are: macroprolactin, macroTSH, macroACTH, and macroHCG.
The false increase of hormone can lead to misdiagnosis or inappropriate treatment by clinicians.
Therefore, distinguishing between macrohormone conditions and true increases is necessary.

The principle for detecting macrohormone include: polyethylene glycol techniques, gel filtration
techniques, electrophoresis, and ultrafiltration methods. Each method has its own advantages and
disadvantages, with the polyethylene glycol method being the most commonly used method
nowaday.
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TOM TAT

Macrohormon Ia cac dang hormon c6 kich thudc 16n hon binh thuong do lién két voi céc protein
huyét thanh hoac céc thanh phan khac. Macrohormon thuong khdng c6 hoac ¢ rat it hoat tinh sinh
hoc. Do trong luong phén tu cao, cAc macrohormon khong dugc dao thai hiéu qua qua duong than
nén cd thé tang cao trong mau mac du it o hoat tinh sinh hoc. Ngoai ra, hormon trong méu ciing c6
thé cao bat thuong do nhiéu yéu t6 anh hudng khac nhu: sy két hop vai khang thé di loai, su anh
huong cuaa thuoc hodc phan ang chéo vai mét so chat khac.

Cac macrohormon thuong gap nhé‘g Ia: macroprolactin, macroTSH, macroACTH, macroHCG. Viéc
tang gia tao cac hormon c6 the khien béac si 1am sang chan doan hodc dieu trj sai. Vi vay, viéc phan
biét tinh trang macrohormon va tang hormon that la can thiét.

Céc phuong phép k¥ thuat phat hi¢n macrohormon bao gom: ky thuat polyethylen glycol, ky thuat
sac loc gel, dién di va phuong phép siéu loc. Mdi phuong phap c6 uu va nhuge diém riéng, phuong

phap polyethylen glycol 12 phuong phap duoc lya chon phé bién nhat hién nay.

Tar khoa: Macro, PEG, TSH, prolactin, HCG.

1. PAT VAN BPE

Theo Trung tdm Phong chéng dich bénh Hoa
Ky (CDC), c6 t6i 70% quyét dinh y khoa dya trén két
gua xét nghiém [1]. Hau qua cua xét nghiém khodng
chinh xac s& dan tGi chan doan sai, diéu tri khong dung,
tang chi phi dléu tri hoac tham chi nguy hiém cho nguoi
bénh... Cac yeu t6 gay sai sot trong xet nghiém gay kho
phat hién nhit 1a yeu t6 noi sinh cé nguon goc tur mau
bénh pham. Cac két qua xét nghiém mién dich anh
huéng boi nhidu yéu té nhu khang thé di loai
(heterophil antibody), khéng thé chéng chudt (HAMA)
va dic biét gay két qua xét nghiém ting bat thuong khi
c6 chira dai phan te hay con goi la tinh trang
macrohormon. Smith T.P va céng su nghién cuiu trén
cac bénh nhan co két qua xét nghiém prolactin ting,
phat hién c6é macroprolactin 1én téi 24% [2].
MacroTSH la mét tinh trang hiém gap, véi ti 18 luu
hanh dugc bao cao dao dong tuir 0,6-1,6%, sau d6 la cac
macrohormon HCG, LH, GH... [3].

Hién nay van chua c6 nén tang xét nghiém mién dich
thuong mai nao cé thé phat hién mau cé chua
macrohormon. Muc tiéu cua bai viét nay 1a gisi thiéu
cac hormon phd bién dang dai phan tir va mot sb
phuong phap phét hién c6 macrohormon & mau bénh
pham trong phong xét nghiém.

1. PINH NGHIA MACROHORMON

Béo céo dau tién vé macrohormon duoc thuc hién khi
cac tac gia mod ta mot treong hop ting prolactin mau va

*Tac gia lién hé

chu yéu nguyén nhan cua macroprolactin [4]. Thuat
ngit macrohormon lan dau tién duoc sir dung vao nim
1985 khi thuat ngir “macroprolactinemia” dugc st
dung cho mét truong hop ¢ ndng do prolactin rat cao
& mot bénh nhan khdng cé bang ching vé khdi u tuyén
yén khi kiém tra chan doan hinh anh. Macrohormon la
cac dang hormon c6 kich thudc I6n hon binh thuong do
lien két vai cac protein huyét thanh hoic céc thanh phan
khac. Macrohormon thuong khong cé hoidc c6 rat it
hoat tinh sinh hoc vi chiing khéng dé dang di qua mang
té bao dé tac dong dén cac co quan muc tiéu. Ching ton
tai 1au hon trong tuan hoan vi khong bi thai loai nhanh
chong boi than hoac gan.

2. CAC MACROHORMON THUONG GAP
2.1. Macroprolactin

Prolactin la mot hormon tdn tai & nhiéu dang khac nhau
trong huyét thanh nguoi, cha yéu la cac prolactin don
phan (khéi lwong phan tir 23 kDa) va lugng prolactin
I6n (khéi lwgng phan tir nho hon 50-60 kDa), va doi khi
c6 macroprolactin (khéi lwong phan tir 150-170 kDa.
Ti 1¢ luu hanh macroprolactin dugc béo céo chiém toi
24% ¢ bénh nhan c6 két qua prolactin ting cao. Ngudi
ta cho rang phic hop macroprolactin 1a két qua cua
khuynh huéng di truyén va céc sira doi sau dich ma
(glycosyl hoa, phosphoryl hoa, khir amid) cua hormon
tu nhién, kich hoat qué trinh tao ra cac tu khang thé
huéng dén cac epitope mai. Do trong luong phan tir
cao, phtrc hop macroprolactin khéng thé d& dang duoc
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loc ra qua cau than, dan dén cham thanh thai prolactin
da lién két va nong do phic hop cao hon trong méu.
Tuy nhién, hoat tinh sinh hoc cua macroprolactin thap
nén bénh nhan mic bénh macroprolactin mau khéng
can diéu tri bang chat cha van thu thé dopamine. Khéng
c6 gid tri ngudng déng nhat cho ndng do prolactin chi
ra mau nao nén duoc xu Iy phat hién macroprolactin.

Hudng dan caa Hoi Noi tiét Hoa Ky (AACE) khuyén
céo sang loc macroprolactin & tat ca bénh nhan khdng

c6 trieu ching va ndng d6 prolactin ting cao.
Macroprolactinemia duoc coi 1a c6 mat khi sy phuc hoi
prolactin sau xt ly bang PEG dudi 40%. Tuy nhién,
mai phong xét nghiém co gia tri ngudng thy y riéng tiy
thudc vao phuwong phap xét nghiém mién dich.

Sharma L.K va cong sy d4 nghién ctru trén 1229 bénh
nhan c6 chi sb prolactin cao hon gia tri tham chiéu va
dua ra ti 1& gap macroprolactin & mot sé truong hop sau

[6]:

Bdang 1. Ti |¢ gap macroprolactin ¢ cdc nguyén nhén gdy tang prolactin

Nguyén nhan ting prolactin So bé;rl:);l(lfi?] ting srigfll‘l;lplrlglirtli ;6 Ti 1€ (%)

U tiét prolactin 192 18 9,33
U tuyén yén khong phai prolactinoma 126 18 14,28
Hoi chimg budng trimg da nang 402 66 16,41
Vo sinh 126 28 22,22
Tang prolactin mau do thudc 224 2 0,89
Do thuéc diéu tri tim than 32 4 12,5
Bénh vi to 6 nam gioi 21 4 19,1
Réi loan cwong duong 16 4 25
Suy giap nguyén phat 26 - -
Bénh tiéu dudng typ 2 26 8 30,76
Kiém tra strc khoe dinh ky 14 14 100

O nghién ciru ndy, tac gia cho thay ti 1é gap macroprolactin nhiéu nhét 1a nguoi co prolactin cao khi di kiém tra
stc khoe dinh ky (100%), tiép dén & bénh nhan tiéu duong typ 2 c6 prolactin cao (30,76%) va thip nht 1a bénh
nhan ting prolactin mau do thudc khdng phét hién c6 macroprolactin. Do dé, & nhitng bénh nhan ting prolactin
bat thuong khi kham stc khoe dinh ky, can kiém tra c6 macroprolactin trong mau hay khang.

Bdng 2. Két qud xét nghiém prolatin truwéc va sau xi Iy polyethylene glycol (PEG)

Tt ca cac gia tri duoc biéu thi dudi dang trung vi (phan tram thir 25-75).

Chén do4n

Prolactin truédc xir ly
PEG (ng/ml)

Prolactin sau xir ly
PEG (ng/ml)

U tiét prolactin (n = 192)

177,05 (80,1-316,1)

112 (72,97-217,72)

U tuyén yén khong phai prolactinoma (n = 126)

42,5 (31,9-65)

25 (19,2-39,1)

Hoi chimg budng trimg da nang (n = 402)

39,30 (30,00-56,22)

21,11 (16,72-29,65)

V6 sinh (n = 126)

34,7 (30,1-50,70)

20 (16,3-27,9)

Tang prolactin do thudc (n = 224)

45,85 (25,3-67,73)

29,60 (19,00-45,12)

Vé thude diéu tri tam than (n = 32)

54,1 (31,4-97,42)

32,45 (20,8-56,47)

Bénh vu to ¢ nam gidi (n = 21)

36,3 (30,05-42,4)

19,6 (16,9-25,7)

Réi loan cwong duong (n = 16)

28,9 (27,37-69,27)

15,7 (9,8-30,01)

Suy giap nguyén phat (n = 26)

39,2 (32,27-66,57)

30,00 (24,63-54,82)

Bénh tiéu duong typ 2 (n = 26)

55,5 (45,82-66,95)

24,20 (15,80-31,90)

Prolactin duogc kiém tra goi strc khoe (n = 14)

71,2 (58,5-84,90)

10,5 (8,1-12,1)

Bang 2 cho thdy sau xir ly bing PEG, két qua déu giam
rd rét. Nhu vay, dé co két qua chinh xéc trong theo déi
bénh nhén, cac phong LAB nén lua chon mot phuong
phap phan tich dé c6 két qua hormon phi hgp hon.

2.2. MacroTSH

Hormon kich thich tuyén giap (TSH) duoc coi la dau
an hitu hiéu nhat trong danh gia chirc nang tuyen giap.
TSH la mét glycoprotein ¢6 kich thudc tir 28-30 kDa.
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MacroTSH duoc tao ra bai cac TSH don phén tao phuc
V6i cac khang thé khang TSH - chu yéu 1a 19G. Ti 1&
lvu hanh macroTSH duogc bao cao dao dong tu 0,6-
1,6% [3]. Nguyén nhan ding sau sy phat trién cua
macroTSH van chua duoc biét r5. Tuong tu nhu vay,
ngudi ta cling biét rat it vé viéc liéu macroTSH c6 thé
ton tai sudt doi hay no chi la tam thoi. Trén thuc té,
macroTSH c6 biéu hién gidng suy giap duéi 1am sang,
tirc 14 TSH cao két hop véi FT3 va FT4 binh thuong
khi khong c6 nguyén nhan gay suy giap, chang han nhu
khang thé ty mién khang giap dwong tinh va thay doi
nhu mé tuyén giap. C6 bang ching cho thay do kich
thuéc I6n nén cdc macrohormon it dugc thian dao thai
khoi hé tuan hoan mét cach hiéu qua va do d6 c6 xu
huéng tich tu trong huyét thanh, doi khi dat nong do rat
cao. Mic du lién két thanh cac phtic hop nhu vay nhung
nong d6 TSH van do bang cac phuong phap do hién tai.
Thong thwong TSH caa bénh nhan cdé macroTSH
thuong trén 100 mIlU/I [3].

Nkuna X va cong su di bao cdo trueong hop bénh nhan
c6 TSH tang cao ro rét v6i FT4 va FT3 trong khoang
tham chiéu, sau d6 céc tac gia xir Iy mau bang PEG va
dua ra két qua sau [4]:

Bdng 3. Két qud xét nghiém TSH #rudéc va sau xir ly
PEG

. o Truéc Sau Khoéng
Xétnghiem | oo PEG | tham chidu
TSH mIU/)| 99,54 202 | 027-420

Tuy nhién & bénh nhan c6 macroTSH, chdng hiém khi
lién quan dén tinh trang bénh vi cac macroTSH ¢ chirc
nang sinh hoc kém. Khi phat hién cd macroTSH sé gitp
cho béc si 1am sang cd kha niang quan Iy 1am sang tot
tranh duoc 1am nhiing xét nghiém khdng can thiét va
rdt ngan thoi gian chan doan bénh.

2.3. MacroACTH

Hormon ACTH la mét hormon hudng thugng than
dugc san xuat boi thiy trudc tuyén yén va dugc kiém
soat boi truc ha doi - tuyén yén. ACTH diéu hoa sy bai
tiét hormon voé thuong than bao gom cortisol va
androgen. Xét nghiém ACTH thudng duoc st dung dé
chan doan cac rdi loan cua tuyén yén va/hoic tuyén
thuwong than, bao gém bénh Cushing, hoi ching
Cushing, bénh Addison va suy tuyén yén. Vi vay, viéc
danh gia ACTH huyét trong 1a mot budc rat quan trong
dé chan doan phén biét cac rdi loan chic ning truc ha
ddi - tuyén yén, tuyén thuong than.

Khi ndng d6 ACTH cao bat thudng ma khong co triéu
chirng Iam sang con goi la macroACTH. Tinh trang
macroACTH la do sy hinh thanh phic hop caia ACTH
véi cac globulin mién dich. Cac phan tir macroACTH
c6 tac dung mién dich nhung khong c6 hoat tinh sinh
hoc 1a két qua cua su phan cit khong hoan toan
proopiomelanocortin. MacroACTH ciing ¢6 thé hinh
thanh do sy két hop vai khang thé khang chat phan tich
trong phuong phap xét nghiém hoac phan tng chéo vaéi
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mot sé chat gay nhiéu khac trong mau bénh pham. Do
do, tién xtr ly huyét twong bang két tua PEG 1am giam
dang ké gia tri ACTH. De Oliveira di cho tia PEG véi
cac mau bénh pham c6 ndéng d6 ACTH cao biang cach
tron huyét twong véi thé tich twong duong PEG 25%,
ly tdm trong vong 5 phut vé6i luc 3000G, sau d6 hat
dich néi bén trén dé do ndng d6 ACTH. Gié tri ACTH
mong doi duoc tinh theo cdng thuc: (ndng do ACTH
sau diéu tri) x 2/(ndong 46 ACTH trudc diéu tri) [5].
Nhu vay viéc taa PEG dé loai trir macroACTH la can
thiét khi c6 hién twong ndng do ACTH khdng phu hop
véi lam sang.

2.4. MacroHCG

Human chorionic gonadotropin (HCG), mot loai
hormon duoc tiét ra trong qua trinh hinh thanh nhau
thai sau khi triing rung da duoc thu tinh va lam t6. Vai
tro cua HCG bao hiéu cho tir cung biét hop tir dé sén
sang lam td, ngan tring rung theo chu ky va hinh thanh
phan ung cia co thé nguoi me. Nong do p-HCG trong
méu tang 1a ddu hiéu dic trung dé chan doan viéc co
thai s6m, bai vi sau khi trang thu tinh, ndng do sé ting
gap d6i car mdi 48-72 gid. Khi bénh nhan mang
macroHCG khién cho két qua HCG ting gia tao,
nguyén nhan tuong ty nhu hormon TSH va prolactin.
Heijboer A.C va cong su bao cdo mét truong hop phu
nit 1am hd trg sinh san va kiém tra B-HCG, tuy nhién
nong do HCG duy tri xap xi 40 U/l & 2 thang va cac
tac gia da tua PEG cho ra két qua duéi ngudng phat
hién 1,2 U/I, két luan dua ra 1a 3 c6 macroHCG trong
mau bénh pham va gy ra yéu té nhidu két qua xét
nghiém [7].

3.CACKY THUAT PHAT HIEN MACROHORMON

DPo luong macrohormon trong phong xét nghiém hién
nay c6 mot sé phuong phap phat hién bao gom két tua
PEG, sic ky loc gel, dién di va siéu loc. Cac phuong
phép phét hién nay c6 chirc ning phan 1ap hormon gan
véi globulin & dang khdng lién két hozc dang don phan.

3.1. Ky thuat PEG

Két tia PEG 1a phuong phap phii hgp hon dé sang loc
thuong quy vi né ré va tiét kiem thoi gian. Han ché
quan trong nhat cua viéc sir dung PEG la két tiia dong
thoi prolactin don phan véi globulin huyét thanh. Céc
nghién ctru da chi ra rang tham chi cé téi 25% monome
c6 thé bi két tia dong thoi dan dén nhan dién sai 1am
vé su c6 mat cua macroprolactin [6].

Trong xét nghiém két taa PEG, macrohormon dugc két
tua va hormon dang don phan duoc git lai trong dich
néi. C6 hai cach béo céo su hién dién cua
macrohormon, d6 1a ti 1é phuc héi hormon va nong do
hormon sau khi tua PEG. Ti 1& phuc hdi dugc tinh bang
cach sir dung ndng d6 hormon ban dau va néng do
hormon sau xir Iy PEG (% phuc hdi = 100 x ndng do
hormon ban dau/ndng d6 hormon sau xir Iy PEG).

Cic buéc tién hanh kg thudt PEG:
- Chuan bi: pha dung dich PEG 25% bang cach hoa tan
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25¢g PEG 6000 trong khoang 60 ml nudc cat hodc nuéc
khir ion & 18-25°C (may khudy tir, 15 phit) va thém
nudce da 100 ml.

- Bué6c 1: Tién xir Iy mau (18-25°C): tron thé tich mau
thich hop (it nhat 180 ul) véi dung dich PEG 25% theo
ti 1¢ 1:1; ly tdm mét lugng khoang 2200G trong 10 phat

- Budce 3: Tinh toan két qua.

Céc ngudng cat thuong dugc st dung cho ti 1§ phuc hoi
12 < 40% va < 60%. Tuy nhién mdi phong xét nghiém
nén nghién ctu tinh chuyén déi cua cac gia tri sinh hoc
theo quan thé bénh nhan cua minh va néu can nén xéac
dinh khoang tham chiéu riéng.

hoac 3000G trong 5 phut.

- Budc 2: Phan tich I6p dung dich ndi phia trén giéng
nhu cac mau goc.

O nghién cau cua Chiardi 1 va cong sy, cac tac gia da
su dung ky thuat PEG dé khang dinh su cO6 mat cua
macrohormon va cho ra két qua sau [8]:

100 <
50 o o o o
=
=
o
=5
- 4 2F--~++rc+rreceeccrracrescrrrscsrccaccrer s nens URL
= o
&=
= =3
2 0.4 LRL
Nguyvén Pha Pha Sau Sau
ban loang loang diéu txi PEG
12 1710 M
thé di
loai

Biéu do 1. Gia tri TSH quan sdt dwoc khi sir dung tiia PEG
Pau tién, TSH duoc do sau khi pha loang huyét thanh (i 1¢ 1:2 va 1:10) vai gié tri lan luot 12 48,4 mIU/I (phuc
hdi, 104,5%) va 48,3 mIU/I (phuc hoi, 104,3%). Thir hai, mau dugc xur ly dé loai trir sy hién dién cua khang the
heterophile bang cach chin heterophilic din dén TSH 14 47,5 mIU/I (phuc ho| 102,6%). Cubi cung, mau dugc X
ly bang két tua PEG dé loai bo cac protein co trong lugng phan tu cao, bao goém ca macroTSH. Két qua dat dugc
la giam dang ké ndng d6 TSH xudng con 2,22 mIU/I véi ti 1& phuc hdi 1a 4,76%. Do do, cac tac gia két luan rang
tinh trang nay la macroTSH.
3.2. Sic ky loc gel
Trong séc ky loc gel hay con goi sic ky ray phan tu, protein dugc phan tach theo trong lugng phan tir. Pha ran 1a
cac chat hat tao mang lugi. CAc protein trong lugng thap chay qua khe cac hat theo huéng cia dong dung méi.
Cac protein ¢ trong lwong phan tir cao chay quanh cac hat ma khong twong tac voi chat nén. Do d6, chiing qua
cot cham hon ddi véi protein nho. Két qua dugc phan tach theo kich thuéc cia chiing. Dua vao nguyén ly caa sic
ky loc gel c6 thé phan tach cac hormon dang ty do va macrohormon. Day duoc coi la tiéu chuan vang dé khang
dinh trong mau bénh pham c6 chira macrohormon.

630K Da 150K Da 45K Da 17K Da

0.9

0.8 * * - *

miu/

8 9 10 11 12 13 14
Minutes

Biéu db 2. Phan tich sdc ky lgc gel vé TSH ciia mdu chizng va mdu bénh nhan
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TSH ctiia mau bénh nhan déi chung duoc rira giai trong
khoang tir 48 kDa dén 23 kDa theo trong luong phan tir
ly thuyét 1a 28 kDa, trong khi mau bénh nhén trong
nghién ctru truong hop dugc rira giai trong khoang tu
223 KDa dén 152 kDa theo téng cua immunoglobulin
va TSH (ly thuyét 14 178 kDa) [8].

3.3. bién di

bién di 1a phuong phap phan tach cac phac hop
globulin mién dich theo kich thudc va dién tich. Pién
di la mot ky thuat phan tich hiéu qua va ky thuat nay
dugc sir dung ting 1én trong nhitng nim gan day. Céc
phuong phép dién di chinh dé tach phic hop globulin
mién dich khoi protein chu yéu 1a: dién di mao quan
trén gel va dién di mao quan dung dich tu do.

4. KET LUAN

Macrohormon c6 thé gap & nhirg ngudi ¢ két qua xét
nghiém ndng do hormon tang. Sy hién dién cua cac
macrohormon c6 thé dan dén két qua nong 6 hormon
tang gia tao va giy kho khan cho cac bac si 1am sang
trong chan doan va theo dai diéu tri. Khi ¢ tinh trang
tang ndng d6 hormon khong phu hop 1am sang thi bac
si 1am sang nén theo d&i c6 thé 1a ngudi mang
macrohormon va phong xét nghiém can xu ly cac ky
thuat phat hién macrohormon bang phuong phap xt ly
PEG, sic ky loc gel hoac dién di... & dua ra két qua
chinh xac cho viéc chan doan va diéu tri.
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