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Measurement of Vitamin K in Vernix Caseosa

Hidekazu HIRAIKE, Midori MIURA, Mieko KIMURA and Yoshinori ITOKAWA

Department of Hygiene, Faculty of Medicine, Kyoto University

Neonatal vitamin K deficiency causes hemorrhagic disease of the newborn. There have been some
suggestions as to how to prevent babies from vitamin K deficiency. It is not yet clear which drug is more
effecitve, vitamin K; or Kz (MK-n). It is recommended that prophylactic K1 be administered parenterally
to all newborn infants at a dose of 0.5 to 1.0mg by the American Academy of Pediatrics. In Japan, Ks
(MK-4) is generally administered with injection or syrup for babies or capsule for adults.

In this study, to find out the form of vitamin K present in fetus. We measured the concentrations of
vitamin K in vernix caseosa of human neonate, because vitamin K is fat-soluble and may be contained
abundantly in it. This is the first report of the determination of endogenous vitamin K in human vernix
caseosa. Only MK-4 was found in vernix caseosa (Mean£S.D. 1.93ng/ g+0.83), and K; was not detected
(<0.05ng/ g). As compared with the mean concentrations in maternal and umbilical cord plasma, in ver-
nix caseosa there was high concentration of MK-4.

There is little vernix caseosa on the skin of neonates who are born before 32 weeks gestation or af-
ter 40 weeks. During 32 to 40 weeks gestation, vernix caseosa migth be stored up on the skin of fetus.
From where vernix caseosa dose come? We suppose that it comes from the amniotic membrane. Fetus
may get nutrition from placenta through the umbilical cord, and in addition to that we suppose he might

get nutrition from amniotic membrane through the amniotic fluid-and vernix caseosa.
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HREOHEENPE & HIZHAT, FREOREBT 2568 OBE~D K FHEGHH 57, &5 HENRE
H LIRS ORMBITOMEE R AL, OIS OFRNZBITFTRER AR LD, SR
HBRESENLLBOLNTETV D, ,
KﬁKuKMﬂQﬁ%U,MK&%@%%TV:W%@@%40@%@EMKA TOoDHD%
MK-7&0v 9, SHOD K IZBTLEPLIRFY FICEDLFA I VORTIVY I VBE v-H VK
FUINEY I VBRICEWRT B, KRZTHEERTFADOT VY I VB v - I VEF T TN I VBRI
FRENLZ V201 Ca EFEARTREE 72 0 E¥ 2 LNER B 2 RILEKR 2 2T 5%,
FAERKRZOFHICHVLERE LT, KEOHNTK 2, Zhe b Kz OO MK- 4 7> MK-7%,
EOEETHE T 50OWR L EBNTHENH L 00%, BETIROBEEL LTREZERTDHPNRT
Wb, BOKTIE Ky OFEHIHED?S , 72U A/NERFAR & TOHAERICK %0.5~1.0mg AN
FEHNI & ) FHHRS T 5 L 2BE LT aAY, BARTE MK-4DOMRAREDNS . MR R
DKFEHEYMOEELBRCZTTBY, BRECHFETLIONZOT TAMIMBTWE LIZRE
B\ TIETOERTS MK-7% BE IS8 O E % AL BHAILIEH O MK-THRE A L5 LY,
Ki DEELRFOHET AT K BENERT 5, BWMED K & MK-4iRE b 2 OREnED %
BB IR LT EO—EATIRRMABT LTV I LSRR SR TW S, SRR OBHEAD K FB
RECTHAMER O MK-4iRE T LR S5 L, BRlEHR o MK-4RES 5 H B BHLO MK-4igE b
FRSDREREBCBY, ZRICL > TFHHRLET 2 0TH Y,
SEIEHAEROFAERBEFICHE LTS, BIBICEEINS K OB LBE 2RI Lz, K IZEHE
HEy I ThHY, REEECEUCLEZONABIBICL VLB CEEIHFETADOTIE VAL
WHZ Ll BIZHEPLBRADKMHREL LTEEOARTE L, EK - BRENTLIRITICON
THEREMR I,

: ¥R EHE

¥ FVEMETHEERX OBFERART, BM62EIZA I IEFEREAOR, BIRMLICIEESK -
HAELES-HFAEROEBIAE L TV BIEREE - TRIL 72, BIEFIZLEAEEFENTWRVH DI
BRALL, EWCEMEBMOEE»SH10g, 6 B 2Bz EMARKIZ37T~408T, FIKEIL3220g
ThHo7,

WSE S 2 IEH60.5g % M E TIzHdy L-mig & R L <Y, ~F4 > & SEP-PAK CILICA Tl -
SHEORILE O, BRBEEI O T 74 —FHVTSCIBGEEN 7 ADLBEHN LK 2HED T
ATELEL, #ElN M FO¥s IV K & LCHbiRER LS,

BREEEE
FEREHICIE Ky 2 320F, Ko DT MK-40 & % L8 1.93ng/g, S.D.=0.83THH L7 (Table
1)o K1 & MK-4 DR IZ3E120.05ng/g T, BUNEEIZFI00% Th 720 BRIEOEKEIZIZIFE0%
T—ELTEH, 4EIBREDT TRE L, ' '
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Table 1. Concentrations of vitamin K in vernix caseosa

No. MK-4 K
1 3.34 n.d.
2 2.26 n.d.
3 1.78 n.d.
4 1.74 n.d.
5 1.69 n.d.
6 0.81 n.d.

mean 1.93

S.D. 0.83

(values are in ng/g)
n.d.=not detected
n.d.<0.05ng/g

CIRETIBIBICET 57— 7 LA EREShTuh W, BIROBRLBEL A TRV, BZS
RIS b5l S WBROB R A L7z b 0 & BT 5o EAIATE b A AP THM L & BN
5y AR RHOOFET B, FEIEHZBEDEY STFERDOBOMOHBARIIHE L TWAZ NS
{, BELLZOMICBHELLBBABITL, BRINENEbDEEZ LD, £FITHVTVERL W
BN, BEALEERRPERICEIIANTV S, BIROBEDTHTH 505, Z20—2IIAF T aliE
DB V72 E R H BT LR Sz s &, HENTRTH - -0 IR HE D
T LASOERERHNIEDL b EbRL TS,
REFINEITICBBE - AR LI KEDBERRELEbES LY (Table 2), IR
OB EZZ bND, ¥k - BHEME - BEPSIRK & MKH4ASRBShTEY, BEA0—-E
M4 - BIAPSEFNSIZMA T MK-6% MK-74 SRIBEOEW K, IR IhTwa,

Table 2. Distribution of VKs with normal diet (mean)

K1 MK- 4 MK- 6 MK-7 unit n
breast milk ( 5 th day) 8.61 2.28 nd. 0.39 ng/ml 13
maternal plasma 1.52 0.04 0.24 0.70 ng/ml 13
placenta 1.23 1.12 0.13 1.08 ng/g 13
fetal membrane 0.90 2.56 0.08 1.55 ng/g 6
amniotic fluid 0.08 0.05 'n.d. n.d. ng/ml 6
umbilical cord plasma 0.10 0.04 n.d. 'n.d. ng/ml 13
meconium (dry weight) - 6.50 3.55 "n.d. "n.d. ng/g 6
vernix caseosa n.d. 1.93 nd. nd. ng/g 6

n.d.=not detected, n=number of subjects
(n.d.<0.05ng/ml or g, 'n.d.<0.0lng/ml, "n.d.<0.20ng/g)
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SEOHER, FIRIC K 25RIE ST HBWSRIED MK-A5 BB L2 2 L8, B2 bIE~0R
FELT, LDSRAEFCIHIEEAL, MK-ADAREELTVD I LEERT A0 THEVDEE L
Bo MK-ADSBIRMICBIT L TWADTIREZWAE W) S 1 O0RIE LT, BEMFED MK-4&
MK-T% KB & MK-TO B A RIETH Y, CRBREORBEER 5N, BILCIEIC MK-4
BEOHHMK-TE ) bBRETH D, NLME, K RZOFAERISHT 2 FHEH & LTI, Wk
CEIEAENTYS K L) b MK-ARERONL ) BRCELTHD LEL DN,

KICIER OBRED Ky & MK-AXERMEICBE~BT L K HOSREZ L OND%, Thb
BRI AT X2 b D, TE SIARAEA R S b AMAIE R BB & DR A S RS U
DMV E ETH LS RT VR d o Tz, MERIERE CHEIEKEET LAY, FE Ly
EBREOMERRDZ LATEDNY, 4%, FARKXZEOEREHL2HEIC, HEOWEED
5 OB~ OBFOREXRET 5 T LITMAT, FK - WA 5 OBFIOWT b BT bLEID
5o
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