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Effects of Liver Function in Blood of Drug Users
(Herbal and Western) in Koreans

Jung Seok Lee & Sun Dong Lee
Dept of Preventive Medicine, College of Oriental Medicine, SangJi University

Abstract

We have conducted questionnaire and measured serum liver function tests on 156 patients whom have
received a treatment at a local Oriental medicine clinic in Seoul from Sept. 1, 2002 to Dec. 31, 2002.
Patients were categorized into the groups of control(10), decoction group(4l), herbal group(5), western
medicine group(45), and the group taking both herbal and western medicines(55) concurrently or
separately. This study was conducted to investigate how these treatment methods can affect the liver
functions. Following results were obtained :

1) Most of the research subjects were male(103 individuals) living in large urban area, with drinking
habit, highly educated, and with normal marriage. For the treatment history, 45 individuals received
western medicine treatment(28.85%), 46 with Oriental medicine (29.49%), and 55 patients(35.26%)
experienced both forms of treatment. ‘

2} Measuring SD of serum liver functions for all the research subjects, T-protein was 6.95(0.73)g/dl,
407(05Dg/dl for albumin, 0.44(0.19mg/dl for T-bilirubin, 23.18(1868)U/L for ALT, 27.42(27.43)U/L for
AST, and 221.27(64.58)mg/dl for LDH.

3) Among the research subjects with the liver functions outside of normal range were 0.64% for
T-protein, 3.21% for T-bilirubin and ALT, 3662% for AST, 0.64% for LDH, and none for Albumin.

* Corresponding author : Dept of Preventive Oriental Medicine, College of Oriental Medicine, Sang]i
University. Tel : 82-33-730-0665. E-mail : sdlee@mail sangji.ac.kr
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4) Confusion variables which may affect the liver functions such as age, smoking, drinking, occupation,
and residence were eliminated in calculation and no significant differences were witnessed between the
control and experiment groups.

5) In measuring affects of treatment duration on the liver functions, no statistical significances were
shown in multiple regression’s 8(SE) values.

6) The values of odd ratio in the experiment groups compared to the control were in the range of
0.26(0.22) ~062(1.23), but T-bilirubin of the group receiving both Oriental and western medicine was
1.47(1.90) which showed statistical increase(p<0.001).

7) Factors affecting the liver functions are drinking volume per round, duration of alcohol intake,
western medicine treatment, gender, and age difference caused significant influences.

8) 57 individuals with serum liver functions out of normal range were mostly male, living in large
urban area, median age of 38.89, with normal marriage, highly educated, drinking less than once a week
with less than 2 bottles per round, and with prior treatment in either western or Oriental medicine.

Summarizing above results, we can carefully deduce that taking herbal medicine (both decoction and
pills) or western medicine doesn’t cause much affect in the liver functions. But taking two forms of
medication simultaneously or altering dosage affect significant increase in the T-bilirubin level, thus one
needs to take precaution when taking both. Further research is needed in this field to verify this
evidence.

Key words : Liver Funtion, Drug User, Herbal and Western Medicine, Koreans

289 12 B8R AMStn e Hes

zERor w8 v Yo ¥ =

L ME NIME Lgtate] 3497 AdEol 3 7hx]e]

v] A Z o) 8Hunconventional medicine, A]%e]st

FHZ I ol MARCRE AYrE o9l oshg AMEPE Aoz JEith o
7ke] A BEde 4 A8 7z vete] dgelste: AAQEANA b

oFEol hdt rHAel AA Frtstn S 8% 852 I o o

3

Atk =T FEFFPe AFes U4 =AY e qtoZ vl A&d AoE odtdnt
Ado] F7hgkel wel AR Rr|0e 7|3 MEolstel Ay &% AT, &7 F
HEA Fo7IzbR e F 58%Fo] el UE o 7B FEEe] AT o] TAME
vlsiA Frletn qioh 53 wAEPA A gef 7Hg FRsta ol&Eo] & AW

o HA% AR dbyel o AR & folth o AN 2AT Vet AY 2
Ask #Ag So2 BelRhe AL FE  sgANE] @PRAAN] FesA AE
RSOz NF 9T L 7Y 5 HLR g3 gon ol LYY WES & A
A us e ATHEA 2 ALEEel el AA: @ 7N kEERE F4F
W ol 3 gl Agolth oFgol Tl AHHT Utk o)F o F
WHOo! olstel HAA A7 65~8%7  A7doz Felgs dof SgATe A9

0\

60



7 3 powder 59 FHZ HFHHA
3 At 217)gel) JES njHh
A9 EE "rplse F4ol HY
Held FEEZ dig EHEZ}%—‘
7loltk. 1%7] wjEo) 1t -
of AFAHA AAE % 3)?15_‘4 T EFE
o9 EHd=Es= CCla,
chloroform, phosphorus, dimethyl nitro
samine, 213 54 WA 5 T3] ot
] Eg g AREEHE ERE Fd-o| o
Fstd) o7l sobs wgach?

gef Lol 7)o wxE gk B3k
AF7 Y=o} gou ATFAYe) AR
2 FYNAE QA L G HAE A
ez deAn A’ gy FYHeze
eI B8ANE VR JEs pjH]X)
ol oslel 499 3 BE Age) U
Aoz A7Ha"? gl clejg e @
FAREL PPl woke Aysiel e o
AAETH FAoA A TFHE F3 3
A FHAAN & “H 7}%@ B A7t

2753 am et

e
£l
(£ o tpo
10 2 o¥ yd O of

_,d
19.
tﬁ
$L
B
.
2,
o
ro

galactosamine,

,.
031-‘“4

3 :

of & dAte AHA I sE7IHddA
%‘"é?ﬂ@"i FoF Foks 3l IAE U
% ¥% 715 (T-protein,
alburmin, T”blhrubm, ALT, AST, LDH)el| of
g olugd JEAE uAEIE Lolry) 93t
o HE ZAE AXEGeH ¥F9 )%
Al iz Ad2(FEE9 gAs &
A Bi&T, FFEBET L - Fopo] 53
EgTog FEst XNgiyd X5 Fd
WE el uXe 9FS Lolr it

o) -

S8 1 @ - ok HEol Wil FAE 9B

d

FREEN Y A7 R AF
ARE a8 oAU FHId AgA s
AlZeteE F 156W S e it A7)
R 2002 99 1YH-E 12€931Y Aleld] &
A7 FeE & #FAES oz A7)
d AEAFE AME3 FofF Aol 7]|z2ZAL
£ sk

HAE $3te dzed d8TeE
o o] Zo| YZTU0H)L T - P ojugt
ARE 3 & S, HIT F Mgt
Al XNgE 3 dH4EE)S A¥Ystlgd
(westemn medicine group), & X8 Fo
A BAE B43 didudlE)s #AEs
(decoction type of oriental medicine group),
goks H83 tHEHE)S XSl type
of oriental medicine group), %3 FHHE - 3
oF TIHF FEE FA XNE5F HEHE)
& A% EF(combination) 2.2 EH3lgth

Table 1. Classification of Research groups

(unit * person)
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Groups Subjects
Control(non-treated) 10
Treated 41
Oriental Medicine pill decoction 5
Western Medicine 45
Combination(oriental +western) 55
Total 156

61



ti el hgte) 33 2] A8A A|1E(2004'd 6%Y)

2) HdEX M

A5g A& HET FAEAA ATEHS
Mgt Hof ojn] e HERE AAlSH
o Mg d 20~30% Az dFE AYIEE
gt ZRAdalgde Yzl o g HEolo] xpuhz
o2 AAHEE sidon At wEA I
& ols] ZEatAY, 25 ‘31 28 Ae= 7t
Zo| g3 TP AFHEAE dHs
—’F—‘Ri\:}. ol g HPlAME
g o= wHojup HIPH FHIL 3t
o Hulg AAHoln FTH
Q) A oM FA AxTVF AHE FEE
sk AEUEE £ dye ¥ e
A, 4%, AEAE, &F, F4, A4, AFA,
BMI(Body Mass Index), ¥%, a57I3F &
2, 8 Jleh - o AUt 2 U 52

ZARBHITHAER Qe 25 | 23),

3 gl MF H 24

AF7IZ B¢ AT Telde WET
St NHEEA ATFEAS A Flf
TS Ao FURNZER] WiFe )
A A%E 1nl syringe® AMESH IdE A
stk AEE sample® YA EE 7l 583

ARG A Zulz BHZAT7I(Auto dry
Chemistry Analyzer, Spotchem TM SP-4410,
Kyoto Daichi Kagaku Co. Ltd)Z 77159
Za3% AE T-protein, albumin, T-biliru-
bin, ALT, AST, LDH& &A3slHth

2. Exiot BAel M=

e =
gejatel ARl mek oln] Fw
HAE 159 BT 39T F 3
June 188 RALWE: EPzzgl,
1009%, Az f@Eel medh ol

g

.|\_.
= g2

62

YAE 2AS7] 9T BeFAR) (H71Fg7)
(FIBAR], W), 0008 A, AANY
20V AALH A 1 180WIe] B 5500
7 100~120C HEZ 3AE gy o]
A AzHoz %29 fs}w—% Slcc(2:0h),

100cc(ANE 13 8% A A
7V AE, __‘%H""J}TXV“%? A gAY,

2001'@ 2, AY 200V, 60Hz)ol) HEZE 75
(A A :pet, CLP)O) AF A8} 2% Ex=
o FAbollA RHlo) WHHASGEE 3}
Ak

2) & H|

gHolAte] shalxidel met Axd ddAE
ol 2otk Rolxd 3AE AR7I(HAAA
SR AAZ A, 220/380V)E o] §3te] AkAR
ThE F AE AU}RE T S Yol AR
gZoll dgA 1~10g A=Y AF7N (A F
2N\ ARA R, 110/220V)8 o] §3te] FAE Tt
=t 3F 33y AW EE So Eg3e
Aol YHo)algt A7 EZH ) WA FF 1
3] 23 =& 4~53¥ E&3EE 3k

24
ngﬂg} 3 ?'%’EHE e P ez 5§

of AT g, 7l
Bl 2GEAA QoA B Aot AT F
gale gerg #9 £ FE2E oA HEY
< 2ZH Agste FAHAA FEA 2
= & £EEHA EAY AAHY, EI
el 41 oA saponin, flaconoid,
coumarin §°] MZ #A35ES YA, I
A/AARS TE4& T 7IE Ed0 =E5HA
GAY =2AEE A 29 F Yt o
o @At dAle] Fevrs WFPste H83
7] il FEFEHE T ok U RE
ARol elfhiA AE] mEdHThHE & A

Aol Aot



4902t AE A 2 o
ged. aeu 23 g

7] AbgekEe AT ZE‘°
& drh A8FHAAA A" ekl F
£ e AMdE Asshe 4El —r7} —‘:4
el o Ao} webA chekd Aol A9
3.

AR oFES A WE, 98, WiHEEStE

2 %, %tl B AT e yESS
243 23 goez stk yEgERe
% 155% 02 wE HE, AR ¥B, 5% 195
R, gy, wET, Bk, BET, BIM, #
I, o, aRea, méﬁ? %rﬁ*""ﬂa A EM &
AL, RE FTT, WH, B BIER, #E
EE, FAUEE ST, KEE A
Bl (IR, KPP, &M BT, 6,
miE, BIR, &, %4 T 9 HFE A
ia2bel=a

4, SHEN

EAENE Hdte] Stata(2001) FA pac-
kageZ AHEslgon, 23 FAXE W&
2t Fa W49 Mean(SD), %, Geomatric
mean. ANOVA, Multiple regression, Odd
ratios$} correlation 5& T3t

. AlgiZdn}

=283

A7 B AWH 5
% 9Aph 1039, oix7h 534,
3HO6IMAReH AFA =

e}
Exe

ol - o) 1E 1 B - Pt Bgo] 2715l MNE 9P

AGAEF At Abghol 1039, TREAZE
469, AlEo Aks ARE 7Holdh EF
105(67.3%)F°] B4HA 2EYES 3}" A
Ao, o]&g Atgho] 4Holn, AESIA] B2
Abgto] 47l AYFAEL ATl 0
g, ANFAsE B9, FE7F 169, e
18olfon, &5+ 10670, Fule 684l
43 AU

HA7tAl o= kA Hoem Xad Asw
He okoprts E43 Abgo] 457(2885%),
ropehS B33k Algol 46%(20.49%), ekt
Feke FAl B431AM XRF Aol e At
o] 55 (3B.26%W) ol Iy izl g o
g 8T AY A ¥ AMEo] 1038
(64190 2.2 YEISTHTable 2).

Tog BFsr] Aol HA AFodAte
5134 Axbel B 2 SDI E 3% 2
t}. T-proteine 6.95(0.73g/d¢, AlbuminZ
407(051)g/de, T-bilirubing  0.44(0.19)mg/de,
ALTE 2318(1863)U/L, ASTE 27.42(27.43)
U/L 18)3 LDH+= 221.27(64.58)mg/des3 th

AFdat F k7159 T-proteind} Al-
bumin® geometric mean< Z}z} 2.89(0.44)g/
de, 1.84(068)g/deRA o A ZHAE Hold A
g2 Z+7F 064%9F 0.0%A . T-bilirubinat
ALT®] geometric mean< 0.53(0.42)g/de, 7.17
0U/LI e A4EHE Hod Al 7
7} 321%49ck. 8l ASTS LDHS geo-
metric mean& 5.81(1.42)U/L, 75.19(0.71)mg/d¢
Rom AAHAE Hold AlEE 742t 3462%
9} 0.64% S tHTable 4).

@ (comfounding factors)E A A4
%2 Aele] % T-proteine thFEwto] 2.97
(039)g/dex AFF-E 2.80(051) ~2.94(0.39))g/
di o8, Albumine th2F o] 1.04(0.39)g/d¢
I AETFL2 1.79(1.40) ~1.90(0.3Ng/di % 2.
T-bilirubinZ tiZao] 053(0.41)mg/de=}t 2 ¥

63



thgtell b ahel 818l 2] A8 A5 (20041 62)

Table 2. General Characteristics of the Sampling Person with Complete Data

variables No. of Subcts(N=156) Mean(SD) or %

Sex

male 103 66.03%

female 53 33.97%
Age 156 35.90(9.63)
Residence

big city 103 66.03%

middle-sized city 46 29.49%

rural 7 4.49%
Marriage

normal life 105 67.31%

divorced "4 2.56%

unmarried 47 30.13%
Job ,

blue-color 40 25.64%

white-color i) 48.09%

homemaker 16 10.26%

students 18 11.54%

etc. 7 4.48%
Education period

elementary school(6y | ) 6 3.84%

middle school(9y | ) 11 7.05%

high school(12y { ) 47 : 30.13%

college/university(13y 1) 92 58.97%
Alcohol consumption

yes 105 67.31%

no 51 32.69%
Smoking

yes 68 43.69%

no 38 56.41%
BMI (body mass index) 156 23.49(3.23)
Blood pressure(mmHg)

systolic 156 119.49(24.45)

diastolic 156 77.33(15.44)
Treatment types

western only 45 28.85%

oriental only 46 29.49%

combination(western+oriental) . 55 35.26%

non-treated 10 6.41%
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Table 3. Liver Function Levels in Blood in all Sampling Persons

Variables No. of Subjects Mean(SD) Max
T-protein(g/dé) 156 6.95( 0.73) 8.00
Albumin(g/de) 156 407( 0.51) 490
T-bilirubin(mg/d4) 156 0.44( 0.19) 1.30
ALT(U/L) 156 23.18(18.68) 200.00
AST(U/L) 156 27.42(27.43) 206.00
LDH(mg/d¢) 156 221.27(64.58) 434.00

Table 4. Geometric Mean and SD, % Exceeding upper limit of Reference Range
of Liver Function in Blood of Drug Users in Korea (N : 156)

% exceeding upper limit

Variables Mean(SD) Reference values*
of reference range
T-protein(g/de) 2.89(0.44) 0.64 6.5~8.00
Albumin(g/de) 1.84(0.68) 0.00 37~520
T-bilirubin(mg/d#) 053(0.42) 3.21 0.1~1.00
ALT(U/L) 7.17(0.82) 3.21 8~40.00
AST(U/L) 581(1.42) 34.62 5~30.00
LDH(mg/d4) 75.19(0.71) 0.64 230.0~460.00

¥ ZnEY : o) WA, Clinical pathology handbook(A5%), a1%-A} 1995

< 051(0.43)~055(0.46)mg/de o, ALTE
g z7ol 95(061DU/LY A8 418(1.46)~
7.86(050U/LYE.2H ASTE tZTe] 800(1.16)
UL Al 259(2.23)~7.19(3.18)U/R 0.1,
83 LDHx d&Fe] .M (045mg/dest
AHTL 68.03(0.88)~84.77(0.46)mg/dl AE
dRey EE HgdA dxay Hud o
FAA F94L UAHTable 5).

T3l Age, Sex, Smoking, Drinking,
Job, Residence 2912 A A(adjusted for poten-
tial comfounders)d ¥2] T-proteine WhHE*

°) 303(04Dg/dest A2 2.89%0.39)~3.00
(039)g/dt HWHHe™ Albumine WET]
199(04g/dex  AEFE 1.9200.33)~1.9
(0.39)g/d¢ ¥ePen, T-bilirubine tFxFo]
060(0.39mg/dext  AHFL  0.60(0.38)~0.62
(0.3%)mg/de BF e ALTE UZTo] 11.82
055)U/L3 A¥TE 7.77(0.40) ~10.28(0.44)U/
L ¥9den ASTE dixTol 17.29067U/
L3t A¥F& 19.30(0.93)~20.49(0.92)U/LY A
ow O3 LDHE diRFo) 43.82(054)mg/
Aot AT 3809(0.68) ~52.46(0.74)mg/dL )

Table 5. Geometric Mean and SE of Liver Function in Blood among Koreans non adjusted

for Potential Confounders (N=156)
Variables Decoction Pill Western Combination Control
(N=41) (N=5) (N=45) (N=55) (N=10)
T-protein(g/d4) 2.80(0.51) 2.80(0.39) 2.94(0.39) 2.92(0.40) 2.97(0.39)
Albumin(g/d{) 1.82(0.43) 1.79(1.40) 1.90(0.39) 1.82(0.46) 1.04(0.39)
T-bilirubin(mg/d£) 0.51(0.43) 0.55(0.46) 0.53(041) 0.54(041) 0.53(0.41)
ALT(U/L) 6.30(0.87) 4.18(1.45) 7.85(0.54) 7.03(1.02) 9.58(0.61)
AST(U/L) 431(1.72) 2.59(2.23) 5.53(1.46) 7.17(1.38) 8.00(1.16)
LDH(mg/d?) 68.03(0.88) 83.10(0.46) 84.77(0.46) 73.70(0.79) 75.94(0.45)
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Table 6. Geometric Mean and SE of Liver Function in Blood in Koreans Adjusted for Potential Confounders

(N=156)
D . Fill Western Combination  Control
Variables <£§Z§?Oz& g (ND (N=45) (N=55) (N=10)
A Mean(SE)  Mean(SE) Mean(SE)  Mean(SE)
T-protein(g/de) 2.89(0.39) 2.92(0.38) 3.00(0.39) 294(0.39) - 3.03(041)
Albumin(g/de) 1.93(0.92) 1.92(0.38) 1.99(0.39) 1.92(0.39) 1.99(041)
T-bilirubin(mg/de) 0.60(0.38) 0.61(0.37) 0.61(0.38) 0.62(0.38) 0.60(0.39)
ALT(U/L) 7.92(0.44) 7.77(0.40) 10.28(0.44) 8.41(0.44) 11.82(0.55)
AST(U/L) 19.10(0.93) 19.30(1.08) 20.01(0.92) 20.49(0.92) 17.29(0.67)
LDH(mg/d?) 38.09(0.68) 52.46(0.74) 49.40(0.67) 39.25(0.67) 43.82(0.54)
* Adjusted for Age, Sex, Smoking, Drinking, Job, Residence
Table 7. Regression Coefficient(SE) for Duration of Decoction Pill, Western medication
and Combination, Respectively, from Multiple Regression of Liver function
in Blood Adiusted for Potential Confounders (N; 156)

Dependent Oriental Medicine(month) Western Medicine(month) Combination{month)

Variabies™ Beta(SE) Beta(SE) Beta(SE)

T-protein -0.001(0.00) 0.00(0.00) -0.004(0.04)

Albumin -0.002(0.002) 0.00(0.00) 0.00(0.03)

T-bilirubin 0.00(0.001) 0.00(0.00) -0.18(0.03)

ALT 0.00(0.01) 0.005(0.00) 0.007(0.14)

AST 0.01(0.01) -0.002(0.005) 0.26(0.21)

LDH -0.01(0.01) 0.001(0.003) 0.10(0.14)

" Adjusted for age, sex, smoking, drinking, job, residence.
i Dependent Variables are natural logarithm of each liver function level plus one, for example,

log(1+T-protein)

AWES dYou BE WLN dxTF ¥
wg o FAA F942 fiAHTable 6).

THAFE AAS T F9 EF WMle
9] multiple regressiond3} A& T-proteine
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0.0), 0000038921 T-bilirubine F(SE)g:
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Table 8. Odds Ratios(SE) for Exceeding Reference Values of Liver Function

in Blood Adjusted for Potential Confounders (N=156)
Variables Decoction . Pill Western Combination
(N=41) OR (SE) (N=5) OR (SE) (N=45) OR (SE) {(N=55) OR (SE)
T-protein NCA NC NC NC
Albumin NC NC NC NC
T-bilirubin 0.49(0.85)™" NC 0.49(0.00) 1.47(1.90)"
ALT NC NC 0.27(0.56) 0.62(1.23)
AST 0.39(0.34) 0.50(0.67) 0.26(0.22) 0.38(0.32)
.DH NC NC NC NC

note : Reference group is control group{untreated).

“Odds Ratios cannot be calculated because there was no observations exceeding reference valyes.
* Adjusted for Age, Sex, Smoking, Drinking, Job, Residence.

™ OR(SE) ® odds ratio(standard error).

** p<0.001
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Abge] BHB6E7%)CIR e FogtHozt o YIIAWARE T AFEE 7zt 2¥(877%)
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Table 9. Correlation Factors affecting Liver Function Level in  Blood

Drink- Drinks Types Drinking - Drink Smo~ Western Oriental Healthy mineral personal

able /week of Drink armoun od king medicine medicine diet  water hygiene
(bottles) (/year)

Variables Sex Age

T-protein  -007 -002 -009 002 004 0.10 010 -002 007 -004 -017 -002 -018
Albumin -009 -015 -003 005 004 0.04 006 -002 009 -009 -011 -006 -007
T-hilirubin  -0.19" -006 -008 -003 001 021° 002 002 -007 003 008 003 0.10

ALT -037" 029" -012 -015 003 024 044 008 0427 -008 -012 -001 -0.05
AST -049° 021" -0.10 0.10 0.02 020" 024" -012 014 =002 -0.09 0.10 0.09
LDH -017° 019" 010 013  -0.03 0.03 015 -006 010 -015 -012 009 -001
p<0.05

Table 10. General Characteristic with Exceeding Normal Vaiues in Liver Function in Blood (N=57)

Variables No. of Mean(SD) Variables No. of  Mean(SD)
subjects or % subjects or %
Sex @ Drinking amount(bottles)
male 55 96.49% 21 45 78.95%
female 2 3.51% 2~3 8 14.04%
Age 57 38.89(8.49) 41 4 7.02%
Resident Smoking
big city 4 59.66% yes 29 50.88%
middle-sized city 20 35.09% no 28 49.12%
rural 3 5.26% Western Medicine
Marriage yes 38 66.67%
normal life 47 82.46% no 19 33.34%
divorced 1 175%  Oriental Medicine
unmarried 9 15.79% yes 36 63.16%
Education no 21 36.84%
elementary school(6y | ) 3 5269 Nutritional supplement
middle school(Qy | ) 2 351% yes 5 8.77%
high school(12y | ) 16 2807% no 52 91.23%
college/university(13y 1) 36 63.16%  Alternative Medicine
Alcohol consumption yes 0 0.00%
@ Drinkable no 57 100.00%
yes 43 75.44%  Sanitation
no 14 24.56% yes 35 61.40%
@ Drink time/week no 22 38.60%
0~14 40 70.18%  Fatigue
2~3 15 26.32% yes 22 38.60%
4~61 2 351% no 35 61.40%
Optimistic attitude
yes 33 57.89%
no 24 42.11%
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