PHOSPHORLUS....

trong con ngwei

~ R
va trong thwec pham
Trich bai nghién ctu ctia tac gia BUI THE TRUONG
Dinh nghia.
Phosphorus & gi? Theo tiéng Hy lap (Greek) thi phos & nhe
(light), con phorous a sinh ra nhiéu loi (bearer). Tai sao la nhe
ma sanh ra nhiéu loi? Phosphorus du cho la dang hiu co
hay v6 co (organic or inorganic) déu duoc phan bd khap
chau than con nguoi.
Tai sao con nguoi phai can Phosphorus?
Phosphorus duoc coi 1a thanh phan quan trong thiét yéu
trong hda trinh lam thanh con ngudi. Khi né hop véi calcium
thi lam thanh b xwong va ham rang ctia chung ta, theo ty Ié:
25 phan calcium thi can 1 phan Phosphorus, mac du
Phosphorus thi ¢6 fi I& cao hon trong céc t& bao mém (soft
tissues) (Kirschmann, 1999).Theo Stare va McWilliam (1996)
thi 1% strc néng co’ thé clia ngudi trudng thanh Ia do sw hién
dién clia Phosphorus. Va hon 90% Phosphorus trong co’ thé
thi duoc két lai hay néi mét cach khac la hop véi calcium
thanh mot chat khéng tan goi la insoluble phosphate nhw
xuong va rang. Phan con lai khoang tv 659 t&i 100 gram chét
Phosphorus thi dwoc thdy trong cac nhan bao nucleic va
trong cac bao twong cytoplasm cuia tAt ca t& bao trong than
thé, hién hitu va phéi hop véi nhitng hop chét hitu co’ khac
nhau. Phosphorus & trong tdm c&n ban cho cac bap thit ma
chuing c6 thé hop nhét lai va c6 chirc ndng quan trong gitip
cho con ngudi (Snedeker et al, 1985; Massry et al., 1982)
Trong con nguwdi Phosphorus khéng nhitng la mét thanh
phan cia DNA va RNA, ma lai 1a yéu t& quan trong thiét yéu
trong sw cu thanh moi té bao trong co' thé con ngudi dé co
sir hoat dong binh thwdng. Co thé noi khdéng c6 Phosphorus
14 khong c6 sy di truyén. Hau hét Phosphorus trong co’ thé
dwoc thdy dudi dang phosphate (PO4). Nén nhé hau hét
85% Phosphorus trong co' thé con nguoi dwoc thdy qua
xwong (bone),
Ta can Phosphorus vi néu khéng c6 né thi xwong va ring
clia chung ta khong hiéu c6 cai hinh thu ra thé ndo. Quan
trong hon ni¥a, néu khong cé Phosphorus thi khong co céi
khung DNA va RNA. Nghia la khong c6 cai khung cla s di
truyén t& bao con khi cd sy phan chia t& bao cho DNA va
cling khéng ¢ nucleic acid trong nhan va trong t& bao twong
trong nhiém vu tdng hop protein, thdng tin, ribosome, chuyén
ché va (translation) la phién ma.

Theo Smith R, 2000 trong Journal. Goodfellow vé scientific
foundation thi thiéu chat phosphate ¢ thé gay nén ching
osteomalacia (xwong mém), hay myopathy goi 1a (disease of
muscle) & binh co' la yéu co' va céc co trong tay va chan
phan trén bi hao mon, ngudi khdng 16n va bach cau thiéu
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Fig. 11.5 Scanning electron microscopy to show the trabecular bone
(right) osteoporote, bone. (From Dempster et al 1986, with permission.)

hoat d6ng. Phosphorus rat can cho con ngudi, vi chinh né
déng vai trd chinh trong viéc diéu hoa cac nang lwong bién
ddi clia t& bao trong than thé, chinh né gitp cho co thé hép
thu dwong va chuyén tai fatty acids, va chinh né dw vao mét
vai trd goi la dém nghia Ia lam can bang va kiém soat acid —
base trong co' thé. Ngoai ra Phosphorus ciing tham du vao
ngoai sw bién déi clia chét béo, clia carbohydrate va clia ca
protein, va né ciing hitu ich trong viéc hop véi nhiéu thanh
phan clia nhém vitamin B, va sau ciing né cling dw phan vao
viéc bién dbi ndng lvong (Massry et al, 1982)

Néu tiéu thu nhiéu Phosphorus thi thé nao?

Néu gia tdng ham Iuvong Phosphorus trong ché do &n uéng,
hay gia tang phosphoric acid trong nwéc gidi khat hay gia
tdng Phosphorus trong chét phu gia additives trong mot s6
Ién thuc phdm ché bién trong thi truomg thuwong maéi thi sao?
Cartz et al.,(1979) cho rang vi Phosphorus thi khéng duoc
dung mot cach chat ché nhw calcium, vi serum phophate ¢
thé tang kha hon sau blra an khi dwoc an nhiéu Phosphorus.
Ham lwong phosphate trong mau cao lam giam di sy thanh
hinh clia vitamin D calcitriol trong théan,lam gidm di calcium
trong mau, va dan dén sy gia ting PTH cho gia ting
hormone tuyén gidp. Tuy nhién, ham Iwong Phosphorus
trong huyét thanh cao dwa dén sy gidm calcium tiét ra béi
duwong tiéu.(2). Gan day, nhdr s kiém soat va theo dai qUy ba
tudi con tré, thi thdy rng khong coé phan tng bét loi (no
adverse effects) vé sw tiéu thu nhiéu Phosphorus
(3,000mg/day) lién quan dén xwong clia cac ba &nh hudng
dén nhitng hormones va sinh héa duoc thdy ghi dau trén
xuwong clng nhw khi quy ba tiéu thu va duy tri méi ngay
(2,000mg/day). Ham luong trén can xét lai, vi theo nhiéu nha
khoa hoc cho rang ham Iwong né qua nhiéu va cudc nghién
ctru ciing khéng ghi rd ham lwgng calcium ma cac ba tiéu thy
vao la bao nhiéu, cling nhw nhirng thirc an lién hé cd ty 1é
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ham lwgng calcium trén phosphores la bao nhiéu niva. Hon
nira cling khong thay cac bang chirng khoa hoc trong viéc
thtr mau dé biét tiéu thu nhw vay cé duoc & trong mirc an
toan hay khong? Ngay nay tai My cling khong c6 nhiing bang
chtng hién nhién nao cho thay khi tiéu thu nhiéu ham luong
Phosphorus lai c6 anh huéng trai ngwoc véi i trong chét
khoang clia xuong trong con ngudi. Tuy nhién, néu ta thay
thé phosphate trong nwéc udng va nhitng théc &n nhiéu
calcium thi cling khéng cd nghia la né twong trung cho mét
sw Ui ro quan trong lién quan dén xuong va strc khoé. Day
la van dé can xac dinh lai.

Néu tiéu thu thiéu Phosphorus thi ra sao?

Néu tiéu thu khdng dt Phosphorus thi gay ra trwdng hop goi
a4 bat binh thuwdng abnomally vé ham lwgng huyét thanh co
chtra Phosphorus thdp (hypoPhosphorus). Nhiing hiéu quia
do hypophosphatemia cé thé dan dén la an khéng ngon,
khéng thém &n, khéng ham muén hay khao khat, bap thit yéu
di, dwa dén dau xwong, hay binh coi xuong rickets cho tre
con, binh mém xuong (osteomalacia) cho ngudi trudng
thanh (xem hinh) gia tang c6 thé chdp nhan sy nhiém tring,
hay tinh trang té€ cong (numbness ) va cé cdm giac nhu nglra
do kién bo (tingling) & nhiing chan tay va di ding rat kho.

Néu duing Phosphorus v&i ham lugng cao trong mét thdi gian
ngén thi gay nén sy tiéu chdy hay dau bao t&r. Néu dung
phosphrous v&i ham lwong cao trong mét thdi gian dai thi
ham luong calcium trong than thé lai giam di, diéu d6 co
nghia la xwong sé bj gay (fracture). Day la mdi quan tam.
Binh mém xwong thuong xay ra & phu ni trong tudi mang
thai, do thiéu viatmin D va do &n udng khdng day dd hay thiéu
sang sang mat trovi.

Con thiéu qua nhiéu Phosphorus (severe hypophosphatemia)
thi c6 thé chét (may sesult in death). Vi Phosphorus da co
nhiéu trong thwc pham, vi sy thiéu dung Phosphorus thi
thwdng xay ra khi chi c6 trong nhing truomg hop hau nhuw tat
ca la déi. Va trén 2,000,000 ngudi VietNam chét déi vao ndm
1945 la d6i, hay la khéng c6 chut Phosphorus nao ca trong
mau than clia ho hay cho c& hai?. M6i ca nhan véi s rui ro
vé si thiéu hypophosphatemia gdm c6 nhirng ngudi ban clia
thi hao Ly Bach, nhung khac véi thi hao 1a khong biét lam tho
hay thi vinh ma chi a chi biét c6 mét viéc la “nghién ruou” méi
ngay khdng cd khong duoc, sang thi rwou budi sang, trwa
budi trwa, t6i budi t6i, khuya budi khuya, thi han 1a thiéu trAm
trong Phosphorus, la phai gia tr v khi sém hon; nhiing
ngudi binh tiéu dwdng va nhirng ngudi bi déi &n, hay nhiing
ngudi biéng an (anorexic) hay ché dd an bu ma thirc &n thi
nhiéu calories ma lai kém h&n Phosphorus.

Ham lwong cao Phosphorus va xwong bj suy thoai.

Theo davita.com/articles/diet_nutrition/?id=478 ngay 7/6/07 thi
trong trudmg hop khi yéu than khi ma tham khéng dd st loc
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Phosphorus tlr mau va tong ra ngoai (get rid) ham luong dw
thira Phosphorus theo nuéc tidu ra ngoai, thi ta co ham
lwong Phosphorus cao trong mau, goi danh tir chuyén mén la
hyperphosphatemia, thi day la mét van @& cho nhiing ngudi
bi binh than & giai doan 4 hay 5, nhung d&c biét nhét 1a & giai
doan 5, d6 la giai doan cudi cung cla than suy hay goi la
ESRD.

Néu ham luong Phosphorus trong mau cao, ¢6 thé cé nhitng
van dé xdy ra: xuwong va nhitng van dé lién quan dén tim c6
thé dan dén la nan nhan c6 thé vao ndm binh vién, va trong
mét vai trwding hop cd thé mang dén cai chét.

Néu co qua nhiéu hormone clia tuyén parathyroid (hormone
parathyroid) PTH dwoc thuc sy xay ra, va xay ra thudng
hon,thi diéu d6 s& lam xwong yéu di va lam xuong dé bi gay
va tao nén binh rdi loan xwong do sy réi loan than ma ra
(renal osteodystrophy).

Néu calcium trong méu lai thép, thi gay nén 1a calcium duoc
rt ra tlr xwong dé bu vao mau.

Sw v6i hoa calcification hay hién twong nhiing té bao tré nén
ctrng khi ma ham lwong Phosphorus va ham lwgng calcium
hop thanh mét sw lang tu ciing tai tim, cac déng mach, cac
khép, da va phéi tit ca tao ra sw dau dén va dwa dén nhing
van dé lién quan rat quan trong dén strc khod.

- Xwong thi luén dau nhirc tai nhitng noi dac biét nhw
especially (hips bone) xuong chau, (knees) dau gbi,
(ankles) mét ca chan va (heels) gét chan.

Tao ra binh nglra duéi da bét phai gai hay cha manh, thuéng
xay ra tai ca noi nhuw chan, tay, nguc va sau lung (legs, ames,
chest and back) xuong dé gay.

Thudng thi Bac si cho toa goi la phosphate binder (turms,
phoslo efc..). Thuéc ndy ngan chan thirc an sau khi &n cd
Phosphorus khong duoc vao mau. Va calcium clia toa thude,
khéng phai calcium trong xwong chay vao mau, sé git
Phosphorus lai dirng dé bi hap thu. Cai binder ndy dwoc dung
nlra gid trong, trwrdrc hay sau btra an.

Lam sao tranh xwong khéi bj thoai hoa.

Sau day la nhirng 161 khuyén nén theo:

- Chon thtrc phdm dé an co it ham lwong Phosphorus. Nén
dung déu phosphate binder trong blra &n dé kiém soéat
Phosphorus trong thirc pham ma minh da an.

- Ubng thém calcium trong btra an theo sw chi dan ctia Bac
si. Cing can phai ndi rd thém la can thtr mau dé biét ham
lwong phosphore va calcium & trong gi&i han an toan hay
khdng roi mai co 161 khuyén. Cling can biét ty 1& calcium
/Phosphorus ra sao? Thiéu hay duw thi phai lam gi? An uéng
ra sao, ubng thuéc thém nhw thé nao? Dé quy vi biét ma lo
béo vé& xwong cbt cho khoé ma nhin cudc doi dbi thay.

Sau day la mét vai thire an c6 ham lwong Phosphorus cao:
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Yogurt Milk Sardines Spinach Cola drinks
Com Nuts Bran Biscuits Cheese
Ice Cream | Oatmeal | Asparagus | Dried Beans | Sweet Potato

Buffering (tang tri¥) la c6ng do Phosphorus.

Buffering la khd nang dém. Ma kha nang dém la gi? Hay
twdng twong tai noi bao ttr 1a noi cd cwdng d6 acid cao, nay
béng nhién bién thanh base, thi ¢4 I8 Ia cai chét cling dén véi
nguwoi d6. Va nguoc lai tai cac noi khac trong chau than cling
vay. Dé gidi quyét van nan do, chinh la do phosphourous.
Phosphorus gidp lam quén binh balance gilra acid va base
trong chau than ma tai cac noi d6 do cac phan ¢ng bién ddi
tao ra nhiing diéu tréi nghich. Trong giai doan bién dbi nhu
trén, thi ta tim hiéu coi Phosphorus tung ra chiéu gi? Khi bién
déi do phan (g hoa hoc xdy ra thi ion Hydrogen duoc
phdéng thich rathi Phosphorus tung mét chwéng ngay voi
hydrogen dé tao thanh mét phan (ng goi la phosphoric acid.
Va phosphoric acid ndy tung hda mu tréi tay hydrogen gii vé
than va cho di theo nwérc tiéu ma trdi ndi & thé gici khac than.
Nhuw thé, mai trwdng tai noi bién ddi d6 van la méi truong do.
Vi du sau day ciing lam cho ta hiéu thém nhw cac lactic acid
tao nén do nhiéu sy hoat déng tao dau nhirc, rdi mot thoi gian
sau dai hay ngan tuy binh, tw nhién cam thay hét dau .
Appendices.

Nhiing 161 khuyén dung Phosphorus ¢ ham luong thép:

Sau day la thirc an danh cho ngwdi bi binh than, no gidp cho
than clia cac binh nhan bt mét nhoc. DU rang méi binh nhan
6 nhitng I6i chi dan riéng, nhung van dua vao két qua do
phong thi nghiém phan tach,nhiing diéu kién thuéc thang, va
nhitng chi dan vé thirc an. Chéc chén binh nhan nén ban
thdo voi Bac si vé truong hop clia minh. Sau day la nhiing
I6i khuyén tbng quat co6 thé lam gidm bdt ham lwong
Phosphorus trong thuc pham khi ding no.

- Instead of milk, use substitutes like non-dairy creamers, rice milk
(unenriched) or soy milk. Because some non-dairy creamers and soy
milks are high in phosphorus, check with a renal dietitian for a list of
acceptable brand name products.

- Instead of cheese, use cream cheese or sour cream.

- Instead of cola or Dr. Pepper® have cream soda, lemon-lime soda,
grape soda, homemade lemonade, homemade iced tea or root beer.

- Instead of ice cream have gelatin, Popsicles®, sherbet or sorbet
(remember to count as fluid).

- Instead of chocolate or nuts have jellybeans, fondant, gumdrops,
hard candy, unsalted popcom or unsalted pretzels.

- Instead of chocolate cookies or cake have sugar cookies, shortbread
cookies, vanilla wafers or vanilla, lemon or angel food cake.

- Instead of hot chocolate or cocoa have hot apple cider or hot spiced
cranberry juice.
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- Instead of bran, oat or whole wheat cereals use cereals made from
com, refined wheat or rice.

- Instead of whole grain breads use French, Italian or white bread.

Instead of peanut butter use jam, jelly, honey, cream cheese
margarine or butter.

- Instead of dried beans or peas have green beans or wax beans.

Instead of brown rice or wild rice use white rice, pasta, macaroni, grits
or couscous seasoned with margarine and herbs.

- Instead of processed meats, fish and poultry use fresh or fresh
frozen items.

Thuc phdm c6 ham lwrong Phosphorus cao
- Milk, Cheese, Yogurt, Ice Cream, Milk-based Coffee
- Beer, Cola, Chocolate and Chocolate Drinks

- Bran, Brown Rice, Wild Rice, Whole Grain Breads, Cereals &
Crackers

- Com Tortillas, Pancakes, Waffles, Biscuits, Pizza
- Avocado, Nuts, Seeds, Nut butters
- Dried Beans, Peas, Com

- Processed Meats such as: Hot Dogs, Sausage, Turkey Sausage,
Bologna, Organ Meats, Sardines

Nhiing thue phdm c6 ham luong Phosphorus thap

- Certain brands of Nondairy Creamers, Rice Milk (Unenriched), Soy
Milks, Cream Cheese, Sour Cream

- Soda-Lemon-ime, Grape, Strawberry, Cream Soda, Root Beer,
Homemade Iced Tea, Homemade Lemonade, Hot Apple Cider,
Cranberry Juice

- Gelatin, Popsicles®, Sherbet, Sorbet
- Jellybeans, Fondant, Gumdrops, Hard Candy
- Unsalted Popcom or Pretzels

- Sugar Cookies, Shortbread Cookies, Vanilla Wafers, Lemon Cake,
White or Yellow Cake, Angel Food Cake

- Jam, Jelly, Honey, Margarine, Butter

- Com or Rice Cereals, Refined Wheat Cereals

- Cream of Wheat, Cream of Rice, Grits

- French, Italian or White Bread: White Rice, Pasta, Couscous

- Fresh or Fresh Frozen Meat, Fish and Poultry (compared to
processed)

- Fruits such as: Apples, Berries, Grapes, Plums, Pineapple, Canned
Pears, Peaches, Fruit Cocktail




