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Bad 2= <

Aol i

ARdsta goet solstna 2 ozstdrs
W25 - o) A

I.N &

Y %L o 9o ATFHLE {HE
%311 A dUTF0) BT 45 4% B
22 9T 498 $902 Yo A8HT g

A Jgo g3 Arle §HFL AL
Aoy FFEAAE M A7 He A% §
Uolth. Peden $(197D)¢] 1,000gm Z4ololA
A d%g vx FFEIAY E 4 9
g 23 o oy Hurt A2 (Toulouki
an and Downing, 1973 ; Touloukian and Seash
ore, 1975 ; Rager and Finegold, 1975 ; Rodgers
et al, 1976 ; Berstein et al, 1977) FUE1&
A9 .

AW JF3} BEE FFERAY FAEH A
of e o 7HA7E AR UM, Az
L vzoloA HWAZLRE AEHR e A
ES(EAAF, AdHP, Y FA4F, 49 3T
g s AT 999 A7, 39 9%9 71z
2 dd Fo g9de #F)(Byme, 1991)
I e Jg3 g EFA AN ¢
ofR 1zt o] AFE AUk

O 200y o U
19939 69%E 19959 897HA 2709 F<

Agdga FAAsY Aol Ydd 3z
% 244% 2200gmueE 23 ol4e] Fu

GEE e Fo}l 1004 e s B
FE HEFOE mgor 2 g Ad 7
BT EE FHE 388 9933E ¥ F %Ue
Aot vy AAL 34 A439, I8 24, 4
A8 71308 s HAF® dFEH =5
2 FA7E desAY HAgeR A BT+ D
FFTFol E7bsd FAY M FoE U3
ATTE7NE AHET 75l A3t

Aol oJoko] who protocol(Table 1)o o2}
Adsigon 3 gggdF g4 1993
d 695 Y 19943 8¥74A = proamine§ % (&
AehE AHET 1999 9YRE 19959 8¥
7A€ TrophAmine §3(F2A%) S A3
th. Proamin §%3 TrophAmine §%9| o]
Z47ke] ofnidt Fxo F7HA9 o]zt A

Table 1. TPN protocol

Glucose Protein Lipid
(gm/kg/day) (gm/kg/day) (gm/kg/day)
Initial 10(5)* 0.5 0.5
Increase 1-2.5(1)* 0.25 0.25
(/day)

Maximum  20(12.5)* 2.5(3.5#) 4(3#)

* Maximum glucose concentration permitted was
12.5 % for peripheral intravenous use.

* In very low birth weight infant

# In premature infant

+ Maximum of fat calorie was 40% of total calorie
intake
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Table 2. Composition of the amnio acid solution 281 g8 @71 E Bed §%9 3ot
TrophAmine Proamin (Table 2).
solution solution A 9F T BT FA s B A
Leucine 8.4 12.5 FY9%E Ao A%
Isoleucine 49 5.6 Fdlg|uly Ay 2R Arle 15799 1
Lycine 6.9 54 Wy ggon 19 AwAAlE Table 39 wat
Phenvialanine 29 93 Agsigch. A3 delFuHle] 2mg/dield ¥ o
o ' ' 2 9FA471 9k Aoz s9eH oF 3y
Metienine 0 e Zolu vhold24 719, REA4Z 5 Aol
Valine 4.7 45 Ba2 AeE A9std.
Threonine 25 6.5 95 AA7 A% ol FFEAA I LA
Tryptophan 12 1.3 A g BolzdM 44 F, AF, A 717,
Histidine 2.9 6.0 Ao e 717 F dURCY dd gY@ o
Rk 39 6.2 N A7 LY ARA7] 9 F Fg9
krdiriine 28 79 AZAA 71 BlAstA9 o™, proamin §9 A7}
TrophAmine €9 A&7 7to] SFAA S LA
Proline 4.1 33
NEE Bl Bt
prosie vidt Db $742)E SPSS §A97148 AH8atel st
Aspartic acid 1.9 3.8 dent t-test, Chi-square testZ o] &slHom
Glutamic acid 0.15 6.5 9] £FL 5% olgtg st
Cystine 0.2 1.0
Serine 2.3 2.2 mz
Taurine 0.15
1. 25 HHQ &0o] ALAH(Table 4)
AA 10049 digols 18H(18%)0] A ¥
Table 3. TPN : laboratory parameter monitoring 9371 20mg/dl ol g BFEAA7 LA
Intcrval Mcasurement 3}3;"9‘['1’ sATL 1,045~1,800 gm, e} 7] 2k
Baseline CBC, electrolyte € 9~3279 gxelglon AM 99 A%
(Na, K, CO2, Ca, Mg, P, Cl) A7 A% 3Y~14Yeln AY dUF BF
urine & blood sugar A7} 2AS A 7|7+ 99 ~58Y(HH
;’ig;":;:fc?i’;fgzg fm‘?ﬂ " 8Y)olAt. FEAAL TAY 189 F 1¥e
" 1 atnin
total cholesterol, triglyceride A A 4Y¥E FEHe 179 EEAA
blood culture 7t #38 FoAE AT dYvteze B2 ¥
Daily blood glucose 7ol FEA Z8 AW 44S 9 AP,
Twice weekly CBC B
e electrolytelNa, K, CI, Mg, Ca, P) 2. EMAUIEN M2 SEAEHMC LMBIT(Table
s albumin, SGOT, SGPT, ALP 5)
bilirubin fraction, BUN, creatinine FEAAL 24T 2o AT gE ¥
total cholesterol, triglyceride = 1,000~1,49gme & 46%F 129(26.1%) 1,
blood culture

500~1,99gmT & 51%%F 69 (11.8%) .2 ¢
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Table 4. Clinical data on infants with cholestasis

birth gestational  age at start age at onset of N?)i‘ ;;d;ys Av:}rggkc; l::::i?n type of
patcnt wt age oN cholestasis cholestasis cholestasis solution
(gm) (week) (day) (day) (day) (em/kg/day)
1 1300 32.0 4 26 22 22 P
2 1320 35.2 4 45 41 2.2 P
3 1260 30.4 4 32 28 23 P
4 1340 29.0 4 37 33 2.6 P
- 1800 33.0 4 40 36 2.0 P
6 1520 30.1 4 22 15 1.3 P
7 1200 29.0 4 62 58 1.8 P
8 1420 28.1 4 26 22 1.6 P
9 1200 33.3 4 43 39 1.89 P
10 1200 29.0 4 61 57 2.00 P
11 1570 34.5 4 30 23 1.67 P
12 1500 33.3 7 30 23 1.61 P
13 1400 32.6 14 23 9 0.89 P
14 1045 30.0 5 39 34 1.94 P
15 1420 30.5 5 26 21 2.88 P
16 1730 31.5 4 13 9 1.56 P
17 1060 30.1 4 34 30 1.72 T
18 1530 336 3 12 9 0.83 T

P : Proamin solution T : TrophAmine solution

Table 5. Incidence of cholestasis during paren-
teral nutrition by birth weight

birth weight total No. of % of

(gm) No.  cholestasis cholestasis
<1,000 2 0
1,000~1,499 46 12 . 261
1,500~1,999 51 6 11.8
2,000 1 0
Total 100 18

3t 1,000~1,49 gmTol A 1,500~1,999 gmT K.
g B8& U=z 243 Edp=007). 284 1,0
00 gmv] 2t 24, 2,000 gm °|4F 19 & 2
Aol gl

3. SEEH LMI LMK %220 HID
(Table 6)

DEAA BAEY AR FeoN 27
o HF 2MAFE 1,380+210gmT} 1,510£240
gm(p<0.05), B Ae}7|7H 314%2.159 316
+25%, BERA LTANAA Hu ook
T 597|7H2 283+14593 293+1159, #
% 9ud Foge 551+320 gm/kg 53.8126.
5gm/kg, B 99 BHEAEL 183+052gm
/kg/days} 1.78+0.35 gm/kg/day, B 2+ 4%
o] BoA]7]E 99+93YU3 69+529, Ha AY
% AFA7)E 5142597 53+43Y0]dth

4. OHDI'=dt BR0 M2 KMEIT(Table 7)

Proamin 9% Al$-#3 TrophAmine 9 Al
14N 479 HF AT 1,490£230gm
3 1480£270gm, B Ae717He 3161235

__264._.



wa4 o)1 -vigolld AAQYs BUE BFAAL B4 A 13-

Table 6. Comparison of the clinical characteristics
in the two groups, intrahepatic cholestasis
group and control group

Direct Direct
bilirubin bilirubin .
22,0 <2.0
No. of infans 18 82
Birth weight(gm) 1,3781207* 15121243
Gestational age 314121 316125
Days of PN” 2831145 2931115
Total protein intake” 55.1132.0 53.8126.5
(gm/kg/day)
Averagc protein intake® 1.8310.52 1.7810.35
(gm/kg/day)
Age at start of oral 99193 69152
feeding(day)
Age at start of PN 5.1.25 53143
(day)
* p<0.05

# Data on number of days of PN, and total and
average protein intakes in the group with direct
bilirubin 2.0 mg/dl calculated to the onset of
cholestasis.

Table 7. Comparison of the clinical characristics in
the two groups, Proamin solution group
and TrophAmine solution group

Proamin  TrophAmine
intake intake
(n=63) (n=37)
Birth weight(gm) 1,4931228 1.4801268
Gestational age 316123 317127

Days of PN” 31.5112.5* 25.1110.0

Total protein intake” 58.5128.3* 4631242
(gm/kg)

Average protein intake®  1.79.0.38 1.7810.40
(gm/kg/day)

Age at start of oral 8.016.9 6.414.7
feeding(dya)

Age at start of PN(day) 5011.7 5.816.3

No. of cholestasis 16 2

* p<0.05

# Data on number of days of PN, and total and a
verage protein intakes in the group with direct b
ilirubin 2.0 mg/dl calculated to the onset of ch
olestasis.

3L7+27%F, BFRA TRARHAY B9 U9
B 5717+ 315112593 25.1+10.09 (p<
005), B ¥ 99 FoF 5851283 gm/kg
9 4631242 gm/kg(p<0.05), B YY TYEF
&S 1.79+0.38 gmvkg/day gt 1.78+0.40 gm/kg
/day, B A 9% FAAN7IE 801699 %
64147%, B BN 4% AR e 50+1.79
7 58163 Yolith. FFAMY W=t Troph
Amine €9 Ago] 37¢]%F 24)(5.4 %) Z proa
mine$¢ AMEE9 634F 169(254 %) R}t
9 &tA $tcH(p<0.05).

v &

29 Ad 9%e Wilmore} Dudrick(1968)
o] 34 Fuog nExo ¥ETHY ofy| xS
TEed Loz dBFHoR AHgo] AFF o]
P g AEHR Qo 2% AW §49 g
osmolarity7} ¥ 1z 229 ¢4g AT &
A Holow, 53 AAMojoM FFoz 3
A% A9, 84% 715, prostaglanding ¥4,
449 Af % 9958 4% A U
Aike 338 4 A =} 53] 1,500 gm
oty AEA AFole FAXVITL 239 %
T YgoE JdUTIol FEI HAYoH AE

B F omg 53 2AzVde AL 5@

GYE wolo} . 121 4~59 o4 H+E
Tl AAY d9E & 7 ge Pole EF 3
$o] €.

A o8 AFgA F 9% 2L P
2402 Agata, Aoty &4 AFE 35
ke A ZAATIR, vigolellA A el7] A
A& PN 7= A7t g s tHBenda and
Babson, 1971 ; Discoll et al., 1972 ; Peden and
Karpel, 1972 ; Bryan et al, 1973 ; Pildes et al,,
1973 ; Cashore et al., 1975).

A dgoz AT #HFo e JHHEHSYG #
Y ¥9F, 94 #EF 2 dAH dEFe
2 UyyoAn, 799 #HE FHFL F=
NAY FHEFLR 71F, €% ol Ao, #4
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A BEFoze Y 4% FIARAY 29,
FHelE] A9 A9 24, FHE AR A%
2 BRFoz A A2 & e 29 4E
F %o Jon, di WFeEe 1¥TF,
AEZF, A A5, 85 AW 2935, 03
Y2295 ¥ FFEIAY WAY Fo| sley
olF FFAAcT 7MY F4% dAA {HF F
9] &h}olH(Ghadimi et al, 1971 ; John son et
al,, 1972 ; Heird et al., 1972 ; Shoaw, 1973 ; Hei
rd and Winters, 1975 ; Brans, 1977).

A 9%} qAE FFERAY Nz djsiA
= o8 ®Bu7} glen Beale §(1979)& 2F o
A AR JFE e 1500gm ol %ol
30~50 %94 gF AA7 A470d1n jYey
Touloukian®} Seashore(1975)= 42 %, Bileisis
+(1980)2 30%9] ¥l=2 BuaH3 Meritt(19
8= 2F o] Al#F 1,000 gmo|dte v]Sold
A 50%9 Wz wddgn don Ase
25014 Ao JFg e 2200gm °|3 v|&
ol A 10045 18322 18%9 HEE HYo
o 1,500 gmolalME 46%%F 12902 26%9
HEE HYd,

FEBAE Yode A% AZE Y 4G
9 717, "gel, AEA AFol, H¥F, JAA
HgE Fo A2 2 9 ofuxit FA A &
A, Fd9 NFAY Fol dFAA Bl UL
02 AZtdtH(Van der Linden and Nakaya
ma, 1976 ; Sondheimer et al., 1978 ; Beale et
al., 1979 ; Vileisis et al., 1980 ; Cano and Gerol
ami, 1983).

A ¢ T FFEIA} dedE AlE
obF TYsle Beale 5(1979)& 1594 7449
o RE¥E HF/NE £292 Yetdn B1us
Ao AZEL 9YolA 5899 BI¥E HFL
BYZ Y.

Ao gz FdE FEAAY A= 7}
2 FE& AL AR 1PN AA2H FHde
FHlo] 2mg/dio]gold FFAA HAE RO
2 HF3AY, XSRS GEAA A0 F
ojRFHoz wAlsy] YFo FFAAY AF}

Ao AN FFT FOHLEA o ol
AEESE I8 & da §dn FA9%s
Y FFERA o NEEA &89 23
A adege A 4, 3T HNEEY 2F
B, ¥4 F949 A3 &, 2 F4H 4
%3 §°| A(Cohen and Olsen, 1981 ; Dahms
and Halpin, 1981).

Ao 4F3 BPE FFAAe 53] 234
Ao d4g wg 9 ¥NEs Frigdn §@g
(Sondheimer et al., 1978). Beale 5(1979)& 7]
Fold 78 F3A9 st Frsked 53
1,000 gmoldtol A 7H¢ WARIETL 0w B3
3191, Byrmne(1991)2 13F o|4 Algd A&
AFotoll M 90%74A LA HFo] ALFE
B Y¢S He 700 2 £5 NEE I
g1 sk vigotdd GEFAY Yo w2
ol 7159 vAdS wWEolga 9 1,000
gmo|3te] vi&ole A JEg B 7|2 4
Aoz o A7l SFEIAZ 42 7137}
q ¥2 21 498 HTouloukian and
Seashore, 1975 ; Rodger et al., 1976). AA59
AFANE F3A7F AT 29 24 AF0
3T 1380gme2 $43A FEF 1510gm
2o oA wkoy Ao gFg we 7|3t
< F T ZAo7t AAEH ol 2518 %
71t A JFE F v|golE gz Y

2ozt AZEd. AAEY A ujFo E
W A7 A GFF gl Me 159
uAdge] FFAANE Yoe 89002 o B
A4S e Aoz AZdEd,

A ok & BFTAY 7% oA #F
717ke] o) gdo] Ag o2 A7 g
Guinea pigE& ©o]4% AN ogrtA @i
o] transaminase AEE ZF7HA7e Ao Y
Eh gdjo] ZIgEA o4& ZYFdn Mo
(Cohen et al, 1973). H¢] & o] &8 AFA
€ ggdo] gFY F3FE #2ANgE BX
% 9ltHGraham, 1984).

A JU FRY YEIYAE 9y Po] B
< 75, 949 54¥ +5 Wx7 F13n 3=
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T Alg Aoz HuEg(Vileisis et al, 1980).
2 AN e GFRAL SAE Lol F oY
FoPn 499 P S¥FoFo] ot gey
EAFoz 9ot gt oy dzye gd&
2o 2 2F ol BT AW dFS
A gole tiioz st FERAV LAY
T3 BASA G Alolol AW YFE 7T
o zto]7}h QIN7] WELE F ©Y FAFE 3}
ol7} §IA Yehd Zog A4,

s 7% UIF WA ZFFE 93 s
T4 HERAY ¥im7t gndA 74
£ B15 UAHBrown et al, 1989). 4+ 4%
$ NIARE A JT E FFEAAY W
=7F F7hete o]AL AT 4% dAYenz
As) ZH =289 7} #Adn FF
o AFo] #Aady gEoz AZEcHRager
and Finegold, 1975). w2}A 7}&s 948 -+
9% EE FHE 53 AT9%E AFlE R
FEAAY NEE Fol= Ayl Addd.

Touloukian®} Downing(1973)0] ©¥ g3
B89 Ago| 7% BlE dege /M4
E AN ol oo g B AF7} Al
$o. AN gedy 75 2FY 7F
< Z7H712(Dovil et al, 1983) 9F<9 Hd
T £55 F7HA719(Belli et al., 1983 ; Guer
tin et al, 1991) lithocholic acid®} E$-a1) )
FA7E 2ol 54¢ AA Jehddn 90 (Bel
li et al, 1989). E}9-dL EF AEY F2F F
g olnicatoz NERY gy FEZHA
&3te] AxEet AXA3} 243 calcium §5
2 fxde F4¢ de 222 Huye g
(Pesantes-Morales et al., 1982 ; Lehman and
Hamberger, 1984).

ojEe g9y FHgoz dWgdFe g
49 At gEAAY NEE F2AIE &
U7t g Aoz dydd. AAEY dFdAE
Bh¢-e xge @ 89 (TrophAmine soluti
on)3 B-¢-de] ¥ A e ol 8ol (proam
in solution)& A3 9 Hl@ A, proamin

€4 AHgTol AW 9% sl © 23 F

gl Eojgko] o ggtoy dY B dY T4
ol Aol7k eItk WetA proamin €% At
$2oN F SUEGPo] gid of= AY
gdoke] 7]7to] TrophAmine £ AHEZET Z
Q7] dEo2 AZET) A3 g gl npE
&4 9 2L proaming Y ALETo] 474 F
169] TrophAmine &} AL&Fo] 369F 292,
03 AIARHeE Y 449 71E B
& F A g gdd oE FERAY AY
S¥ TrophAmine €% AHg7o] FolatA ¥k
%Hp<0.05).

A g7 A" FEFA= 14T
#A7F de AoZ Hu§3 9om(Cano and
Gerolami, 1983) LAHF&Yo] oF HF A
J8 FFH2o #adE Ao AYH}H(Graf,
1983). B&AAY N8e AW Y% FL3NL
BT 49E 74 AAse Reolw 4~12FF
HEE FohAAN dFe F2 222 Rydhg
(Byme, 1991). @537t e &oto FFul
Al lithocholic acid7t %7Fs¢] 2B 2 (Fouin-
Fortunet et al, 1982) metronidaz ole A}-£3}
o chenodeoxycholic acidoA] litho cholic acid
A4S dAste 2F FA7 FEHLRE AL
O+ E3% oHCapron, 1983).

AZEL B AFoM ulgoloM FFAHAY
HeE ojn] ofzuie} o] FAAFH B
e Ao AHAEA AFoldM A JFA B
FAA 9 2 g Fo7t ¢ LY AR
A, Y GG AHgdte dH&d Hg
of oA B¢ FFo gt FFEFAY ¥
E7F FY3H Aol Av wF Bl XF
g 899 Algo] FF A WNEE FAAT
7] fiste] o Aoz AZ4ste uiolo

v.d &

19939 69%H 1995 89714 274E T
AR FAdEd AMotddAN d4E v
FokF 27014 A7 AY 9% L 1003
o goleF FFAA S W= FFEHA LA
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3 BdE A< #Ao] dg oy 22 A
&< 94

1. 9EAA Y SEE A4 10%F 1842
2 18%9 ¥z Jegn $4A7e 3y 9
F 5o 9N 58Y2 HF 8Y oAUt

2. FAAF) e TANTY 2EE 1,000~
1,49 gm°] 26.1 %2 1,500~199 gm® 118 %
o} AN E7} E34eH(p=0.07).

3. #AAFL SFHA} A Fol 1,380+
210gme2 FFHA7} B4 F& 1510124
Ogm ¥t SAHcg folatA 2A%cHp<0.0
5).

4. FERA7} 2AY 3} AL 2
o A7)z, AW dF9 7|3, FOY £AHF
Yy TR F 2 AFIY A G99 A
FA71dE F9§ o)z}t AU

5 A% 4% oy Fdoz E}9US FHF
TrophAmine €% ARg-Fo| 374F 241(54 %),
eF9-do] ¥3¥52 e proamin £ AgFo|
63¢1% 1691(254%)2 TrophAmine £ A}%
o] FAHCR fodtA FAtHp<0.05).
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A Clinical Study of Intrahepatic Cholestasis Associated with
Parenteral Nutrition(PN) in Premature Infants

Geun Soo Park, M.D., Sang Lak Lee, M.D., Tae Chan Kwon, M.D.
Department of Pediatrics, Keimyung University,
School of Medicine and Institute for Medical Science

Taegu, Korea

For evaluate the intrahepatic cholestasis associated with PN, this study was
performed one hundred premature infants who were admitted to the nursery of the
department of Pediatrics, Dong-san Hospital, Keimyung University during a period of 27
months from June 1993 to August 1995, received PN for more than 2 weeks.

The diagnosis of intrahepatic cholestasis was made by serum bilirubin level(direct
bilirubin=2.0 gm/dl), and excluded sepsis, viral hepatitis, biliary atresia and hemolytic

disease.
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Geun Soo Park et al. : -A Clinical Study of Intrahepatic Cholestasis associated with Parenteral Nutrition(PN) in
Premature Infants- :

The following results were obtained.

1) Intrahepatic cholestasis was developed in 18 cases(18 % of these infants), and
mean time on of PN to onset of cholestasis was 28 days.

2) According to birth weight, the incidence of intrahepatic cholestasis associated
with PN was 26.1 % in 1,000~1,499 gm group and 11.8 % in 1,500~1,999 gm group.

3) The average birth weight was significantly greater(p<0.05) in the intrahepatic

" cholestasis associated with PN group(1,380+210 gm) than the control group(1,510+
240 gm).

4) There was no correlation between two groups, in the days of PN, gestational age,
total protein intake, average daily protein intake, age at start of oral feeding and age at
start of PN.

5) Frequency of intrahepatic cholestasis between taurine containing amino acid
solution(TrophAmine) group and taurine non-containing amnio acid solution(Proamin)
group was significantly lower(p<0.05) in the TrophAmine group(5.4 %) than the Proamin
group(25.4 %).

Our results indicated that weight was inversely correlated with intrahepatic
cholestasis associated with PN. Taurine containing amino acid solution may play a role
in prevention of intrahepatic cholestasis associated with PN.

Key Words : Intrahepatic cholestasis, Parenteral nutrition(PN), Premature infants.
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