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Effects of Youngkaechulgamtang on the Kidney Function

Seung Ah Park,* Tae Hee Kim and Ki Sook Yang
College of Pharmacy, Sookmyung Women's University, Seoul 140-742, Korea

Abstract — The Youngkaechulgamtang(Y) is composed of four herbal drugs, including Hoe-
len(H), Cinnamomi Ramulus(C), Atractylodis Rhizoma Alba(A) and Glycyrrhizae Radix(G). In ori-
ental medicine literatures, Youngkaechulgamtang is described to be effective in headache,
inflammation, uremia, gastritis, diarrhea, hypertension. To estimate the clinical effectiveness of
Youngkaechulgamtang, several pharmacological experiments were carried ovt. The results are
summarized as follows: On HgCl,-induced renal failure rat, Youngkaechulgamtang showed the sig-
nificant increase of Na*, K*, CI” contents in urine and the significant decrease of creatinine and
BUN concentrations in serum. Youngkaechulgamtang was more effective than mixture of 4 ingre-
dients in the urine volume and excretion of electrolytes. In the diuretic effect, Hoelen and Atrac-
tylodis Rhizoma Alba were more effective than other drugs.
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EHobHE (184 15g)

%  (Hoelen) 6g
AR (Cinnamomi Ramulus) 4g
Bt (Atractylodis Rhizoma Alba) 3g
HE (Glycyrrhizae Radix) 2g
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=2o| =X —Normal control~2 salineg, posi-
tive control, HgCl, control#, AEFHF Hg

Table I. Composition and content of extracts prepared for the investigation of Youngkaechulgamtang

Components in the decoction (g)

Group Cinnamomi Atractylodis Glycyrrhizae Content of
Hoelen(6g) Ramulus(dg) Rhizoma Alba(3g) Radix(2g) extracts (mg)
! © © O O 1900
. ) - - 99
X ) © - - 102
A ) ) O - 1193
¢ - - - O 484
H+C O O ) - 03
oA © ; O - 1207
H+G O } i o 8
C+A ; O - . 1289
C+G - e) i o 580
Ay - - O O 1685
o © © O - 1397
= © © . O 692
= © ; O O 1785
o ] O O 1783
X © © O O 1878
O Present Absent

Y: Youngkaechulgamtang
H: Hoelen
A: Atractylodis Rhizoma Alba

MIX: Mixture of 4 ingredients
C: Cinnamomi Ramulus
G: Glycyrrhizae Radix
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AE osle] B 2 Asjdo] Ao FH o] Y
e 250 £2 S8 ik

QAEzte FoMdel W EFeYAe] Na', K,
creo| &g -JAETE TE8Y € BAl29
Na‘e] &g =A% A3, H 93.3%, C 80.8%, A
57.1%, G 720%2 $&&& vEpH, 7449
9= 220 HE] C+G, A+G; Y-C, Y-H, YoA
g23o] Zksle APe Bt Ko §3E 2%
& A3 H 40.0%, C 301%, A 55.7%, G 42.6%
9] 8288 Jehlie, 7% @5 FEA] Bt
C+G, Y-H, YN &%) F7lshks AFS 2t
Cre) g 243 23, H 66.7%, C 85.0%, A
84.9%, G 875%%] £&8L uehin, T4k
9= 224 Bt} H4C, Y-G, Yol §&F0) Z7}
3l RS BYUTH(Table ).

=20 D|XIE P& - HgCLE ANl A=8S

Table II. Electrolyte contents of Youngkaechulgamtang

Group Na*(mg) K'(mg) Cl (mg)
Decoction Y 8.7 17.9 135
H 2.8 0.6 0.14
C 2.1 2.8 0.17
A 12 103 0.62
G 18 2.6 0.35
H+C 5.1 35 0.42
H+A 41 11.9 0.91
H+G 45 3.0 044
C+A 34 13.7 0.93
C+G 42 6.9 0.52
A+G 3.6 13.5 0.99
Y-G 6.1 14.6 1.07
Y-A 6.8 59 0.72
Y-C 6.7 144 1.04
Y-H 6.0 174 1.20
MIX 7.9 16.3 1.28
Crudedrug H 3.0 15 0.21
C 2.6 9.3 0.20
A 21 185 0.73
G 2.5 6.1 0.40
Y: Youngkaechulgamtang MIX: Mixture of 4
H:Hoelen ingredients

C: Cinnamomi Ramulus
G: Glycyrrhizae Radix

A: Atractylodis Rhizoma Alba
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F=E F 7 ARE AFFASY o]=gAE furo-
semide Fojw¥} Hlw EAS Ayje ohegst 7
Furosemide™= @A d/delr 714 djEF o2 AME
He ©]=AlZ4 Henle's loop A3ziolA Nat 2
Cl AFTE dABIY ol=axs Vel Asze
% vld F719 €3 BUN 2 creatinineX| S %0)
B FAgo] gy Zes dEA gle olmAlg,tY
furosemide 10 mgkg Fdol ]3] 0-1hrollA] 2.29
+1.01 m/hre] o =32 Vel 12 ojl3E=
A At 45 hrollME 0524024 ml/hrs W
ERf AT}

Alg 7Z7FEe] F 0-1hrelAe MIX, H+A, Y-G,
Y-C ¥l 12hrolldE Y, H, H+A, Y-G, Y-
C Fodwolld P<0.019] Fod%le =%F S7H Y
BRI Alg R § 23hrdliME MIX, H,
C, YG, Y-C TN P<0.019] #94 = =
F S7HE RS, Y Rl B H+A Foiio]
A 054=0.15mbhr 2 050+0.13 mlhrZ P<0.001
o] foA de =% F7HE YepIIth AlE BT
o F 3-4hrelMe o] FellA HgCl, con-
troko]] Hlg] = F7HE Jepioy oS o
EfA] ety 4-5hrollMe= H, A, H+A, Y-G, Y-C

Table III. Effect of Youngkaechulgamtang on urinary volume
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FoFolM P<0.01¢] F8%E 5% $7H5 e
om, Y BzeA 057018 m/hrE Hol =
ZS Holn P<0.0019] F8UE =% S7HE UEt
o] olz@ar} A&AYS & F UATHTable ).

Z2Z2 Y, H, A, H+A, YG, Y-C FodZolA
P<0.0018] #oAUE =% $7H UERRIL, Y
FajolA] 2.88+024 mVhrE 7FF A =7 S
712 B tK(Table V).

FAERE A4 Ao FAel Bl 0-4 hroll M=
A9} FARE 282 e o, 4-5 ke 43
Aok AR Zhe wF 3 [ wjd S B
ol )& &IE JEHITH

2 MR Dixle Y8 - HgCLE AX|sk A
2L $53 F 2 NEE AR bF A
AL 2431 furosemide T34 vl s 2
e teFt 20

Nat @58 furosemideE I3} positive control
0] 0-5hr E¢F Nat 2 CI AEFFE Al 712
slod B widFE veliier 53], 0-1hrt 1-
2hroll A 89.2+9.4 mEqg/9} 95.8+9.0mE¢IE 7FF
=& uidgE Yepidlth AR 75 F 0-lhr
e C Bz Ad ZE oA P<0.0019]

Urine Flow (ml/hr)
Group
0-1 1-2 2-3 34 4-5 (hr)
Normal control 0.45+0.14 0.52+0.17 0.36+0.16 0.34+0.18 0.41£0.15
HgCl, control 0.18+0.19 0.19+0.15 0.09+0.12 0.21+0.17 0.1110.13
Positive control 229+1.01* 1.76 £0.54** 1.14+0.25%*  0.681+0.28* 0.52 £0.24*
Y 0.58+0.25 0.651+0.28* 0.54£0.15%  054£0.28 0.57 £0.18**
H 0.49£0.18 0.55£0.22* 0.4510.15%* 0.47x0.16 0.46+0.19*
C 0.28+0.13 0.33+0.12 0.35+0.14* 0.33+0.16 0.3410.16
A 0.40+0.17 0.52£0.22 0.40+0.23 0.45+0.14 0.48+0.21*
G 0.33+0.25 0.51+0.26 0.31£0.12 0.36 +0.20 0.34+0.17
H+A 0.59+£0.15*% 0.66 +0.28* 0.50+0.13¥*  0.52£0.23 0.4910.17*%
Y-G 0.57+0.17* 0.61£0.24* 0.53+0.22* 0.51+0.28 0.53+0.23*
Y-C 0.671+0.21* 0.63+0.18* 0.48 £0.20* 0.52+0.18 0.49+0.19*
MIX 0.61+0.20* 0.62+0.37* 0.49+0.19* 0.53+0.25 0.46+0.24

Each Group: HgCl, was treated with s.c. (1 mg/kg)
Positive control: Furosemide (10 mg/kg)
Y: Youngkaechulgamtang (190 mg/kg)

H: Hoelen

A: Atractylodis Rhizoma Alba
Each value represents the mean + S.D. of 6 rats.
Significantly different from HgCl, control: *P < 0.01, **P < 0.001

MIX: Mixture of 4 ingredients
C: Cinnamomi Ramulus
G: Glycyrrhizae Radix



368

Table IV. Effect of Youngkaechulgamtang on total uri-
nary volume

Group Total urinary volume (ml/5hrs)
Normal control 2.09+0.55
HgCl, control 0.78+0.42
Positive control 6.39 +1.19%*
Y 2.881£0.24%*
H 2.4210.32%*
C 1.63£0.11*
A | 22540.36%
G 1.85£0.60
H+A 2.76 £0.58**
Y-G 2.751+0.69**
Y-C 2.79£0.52%*
MIX 2.71£0.52*

Each Group: HgCl, was treated with s.c. (1 mg/kg)
Positive control: Furosemide (10 mg/kg)

Y: Youngkaechulgamtang MIX: Mixture of 4 ingredients -

(190 mg/kg)

H: Hoelen C: Cinnamomi Ramulus

A: Atractylodis Rhizoma G: Glycyrrhizae Radix

Alba

Each value represents the mean + S.D. of 6 rats.
Significantly different fromHgCL control: *P < 0.01, **P <
0.001

Fodsle 7 UERINZ, 12l H+A,
Y-G, Y-C, MIX, Y 324 P<0.0019] #2143
£ 71 YRt AR 2759 3 2-3hrollA
T A FIEE A9 RE 2o P<0.0012] #2
A 371 JEIRZ, 34holreE H, H+A,

Y-G, Y-C, MIX, Y Fodzol4 P<0.001¢] #<4
- = F7FE UERSIT AR TR 3 4-5hrollA
E BE AR B3N P<0.001¢ fUE =
7He YERiigler 53], Y 2 MIX F43A
97.8+10.0 mEq//5} 80.3+13.2 mEq/Z furosemide
69.5+7.7mEq] RO% & ujd%g et
(Table V).

K* 33 furosemideS F<3} positive control
o] 45hrollA 1120+179mEgE 7F¢ 52 K*
A ZS Yehller 2-5hrlld P<0.0019] 24
= wjdF S7HE Jeih Y Fo3e 04 s
ololl= furosemide 23 A2 FASE K a3
< Yehli9lz, 3-5hr 2ol furosemide IR
o E& Na*, CI vidFS Hoy =3 vt a3
£ et A8 AEe] £ 0-1hrollAde= Nor-
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mal control¢] K* v e 28.0+7.8 mEqio]}e
U HgCl, AX % 232458 mEg/E #4sch Y
Eojo) 41.0199 mEgIE 7FY B wpdFe e
yloy feide gldith A8 A7FY F 1-2hroll
AE H, H+A, Y-G, MIX, Y FoZA P<0.0019]
4% S7HE YeERIAE, 2-3hrellA e A,
H+A, Y-G, Y-C, MIX, Y ¥4 P<0.001¢]
fFdde F7HE Jeit A8 A7 & 3-
4 hrolHE H+A F9294 P<0.0019] F940=
Z718 YR, 4-5hrollds H+A, Y-G, Y 5
oA P<0.0019) F98%E F7HE YEIAT
(Table VI).

CI" gH3R& furosemide® FoI%F positive control
Zo] 1-2hrollA 134.2+13.2mEg¢IE2 7FF &2 CI
v Ee Yehliglen 0-3 hroldl P<0.0019) #2143
A WidF 718 et AR A75A F 0-
1hrelXE Y §oiFol 5721115 mEgE 7F8 B2
A S JeERou fede g, 1-2 hrollA
= Y B4 985+13.0 mEg/E P<0.0019)
A e F7E Ul AE AR F 2-
3hrolldE -G Y FodolA] 113.5+11.8 mEq/i=
1370169 mE¢IZ P<0.0012] faAUdE F7HE
YehlIY, 3-4hreliE H+A, Y6, Y-C, MIX, Y
S FolA P<0.0019) e F7He JEIA
th Al ATES F 45hME H, H+4A, Y-G,
YC, Y BoZlA P<0.0018] fedde 718 U
ERAYen furosemide Fodite] 0-3 hrolpx] vjd o]
Eod B3 A8 F9Fe 35hol B O aild
S e Qick(Table VID.

#AoIxlol O|Xl= Y8 - Creatinine AFA] o
I} 7%5e Lol F e T2 AR, ARA, W
AR Aol S5 Bk BUN 94 4% 7)
o] A}oln, A A%, 9= A, W 55, <&
2] Fl o8l 71 H3, uric acide 4t F
purined 718 FF A} AEE IRAFES] Zith)
f83ich

HgCLE AX3IA AEAE F2& F, 7 AEE
A7TEosle] de PPoZHE creatinine, BUN,
uric acid % =43 A3, creatinine THFE
normal controk? 0.43+0.04 mg/diel] ®isl HgCl, A
2] & 0.71£0.09 mg/dE Z7Fs1aTh A, H+A, Y-
C FojZold P<0.059 F4U%= AAE YERIR
o, Y o7 ¥ MIX FoZellA 049+0.12 mg/
d 2 048+0.12 mg/dlE P<0.01¢) f2A4%e T4
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Table V, Effect of Youngkaechulgamtang on urinary Na* excretion
Na™ excretion (mEq/))
Group
0-1 1-2 2-3 3-4 4-5 (hr)
Normal control 283+ 5.6 45.0+ 5.8 328+ 6.7 32.8+ 5.9 523+ 6.1
HgCl, control 13.8+10.6 258+ 7.7 19.3+10.7 29.2+15.3 18.7+ 95
Positive control 89.2+ 94* 958+ 9.0* 822+ 7.2% 76.2+10.5% 69.5+ 7.7*
Y 633+ 9.6% 723+ 7.5*% 63.5t 6.7% 73.31+10.6*% 97.8 £10.0*
H 52.8+10.4* 54.4+14.2 622+ 6.3* 75.8+ 9.3* 72.5+10.7*
C 36.1t+ 6.6 42.0+ 8.6 463+ 8.5*% 56.7+10.8 63.8+ 9.0*
A 495+10.4% 441+ 55 411+ 4.8 652+ 6.8 71.2+ 9.2%
G 423+ 7.6* 360+ 5.9 55.2+£13.3*% 545+ 6.5 55.1+10.1%
H+A 51.8+ 6.7* 642+ 5.6% 63.3£10.7* 77.1+11.0* 75.1+10.2*%
Y-G 552+ 7.2% 64.8+ 5.5% 658+ 8.2*% 79.2+10.0% 81.7+11.9*
Y-C 595+ 6.8* 74.3+£10.7* 63.7+ 6.8* 74.8+13.2* 75.8+10.3*
MIX 64.5+ 8.2% 86.2+10.1* 66.8+ 7.0% 82.5+14.1% 80.3+13.2*
Each Group: HgCl, was treated with s.c. (1 mg/kg)
Positive control: Furosemide (10 mg/kg)
Y: Youngkaechulgamtang (190 mg/kg) MIX: Mixture of 4 ingredients
H: Hoelen C: Cinnamomi Ramulus
A: Atractylodis Rhizoma Alba G: Glycyrrhizae Radix
Each value represents the mean = S.D. of 6 rats.
Significantly different from HgCl, control: *P < 0.001
Table VL. Effect of Youngkaechulgamtang on urinary K* excretion
Group Na* excretion (mEq/l)
0-1 1-2 2-3 34 4-5 (hr)
Normal control 28.0+ 7.8 35.7+ 8.0 573+ 9.0 60.8+12.1 573+12.8
HgCl, control 232+ 5.8 29.0+11.4 35.2+13.5 41.2+10.9 38.9+14.3
Positive control 39.3+ 8.1 60.7+£14.5 85.7+11.7* 72.8+12.1* 112.0+£17.9*
Y 41.0+ 9.9 59.2+10.6* 78.8+12.8*% 723+17.7 83.2+ 8.0*
H 252+ 6.4 58.2+ 6.6* 63.3+14.5*% 69.2+10.4 75.2+14.1
C 36.3+ 9.1 525+ 82 69.21+15.5 621+ 75 63.8+10.5
A 303+ 5.0 50.8+ 7.9 72.5+£10.0* 61.3+11.2 65.1+15.0
G 402+ 94 41.7+12.0 651+ 8.3 585+ 9.8 645+ 9.8
H+A 321+ 54 63.3+13.2* 78.2+12.7% 73.8+10.4% 78.3+12.3*
Y-G 378+ 7.2 57.2+ 7.7* 78.5+10.8* 7121142 82.7+11.4*
Y-C 39.7+ 7.2 572+ 9.9 78.8 £10.5* 70.3+13.1% 75.81+144
MIX 39.8+12.0 69.1+ 7.9* 76.2 £15.3* 68.7+12.4 66.3+15.1

Each Group: HgCl, was treated with s.c. (1 mg/kg)
Positive control: Furosemide (10 mg/kg)

Y: Youngkaechulgamtang (190 mg/kg) MIX: Mixture of 4 ingredients
H: Hoelen C: Cinnamomi Ramulus
A: Atractylodis Rhizoma Alba G: Glycyrrhizae Radix

Each value represents the mean + S.D. of 6 rats.
Significantly different from HgCl, control: *P < 0.001
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Table VII. Effect of Youngkaechulgamtang on urinary CI” excretion

Kor. J. Pharmacogn.

CI” excretion (mEq/l)

Group
0-1 12 2-3 3-4 4-5 (hr)
Normal control 51.0+ 7.7 63.1+ 9.6 68.0+ 5.6 86.0+ 54 672+ 4.7
HgCl, control 352+ 8.7 51.1+19.1 55.2+23.1 57.7+23.3 475+23.3
Positive control 120.8 £15.5* 1342 £13.2* 114.7£10.9* 92.3+11.9 853+ 6.0
Y 57.2+115 98.5 +£13.0* 137.0+£16.9* 127.8+18.1* 128.8 £27.5*
H 472+ 7.8 91.0+11.1 101.5+13.8 112.0+12.0 133.7+£18.5*
C 46.0+ 7.6 6431+ 8.8 80.1+ 8.8 103.8£14.6 912+ 75
A 56.11+11.3 86.8+ 8.9 94.3 +125 108.2+16.8 101.1+115
G 525+11.9 70.7+12.0 96.2+10.1 79.5110.1 82.0+10.3
H+A 463+ 8.2 89.21+14.6 109.2+16.6 117.7+18.9* 127.3+15.6*%
Y-G 455+ 9.2 96.0+17.4 113.5+11.8* 128.2 £14.0* 124.3+21.5*
Y-C 51.7+10.1 94.3+13.5 112.8 + 6.8 118.0+18.5* 120.5+£15.8*
MIX 54.7+124 92.8+10.6 1062+ 84 118.3£16.7 102.0£20.0
Each Group: HgCl, was treated with s.c. (1 mg/kg)
Positive control: Furosemide (10 mg/kg)
Y: Youngkaechulgamtang (190 mg/kg) MIX: Mixture of 4 ingredients
H: Hoelen C: Cinnamomi Ramulus
A: Atractylodis Rhizoma Alba G: Glycyrrhizae Radix
Each value represents the mean + S.D. of 6 rats.
Significantly different from HgCl, control: *P < 0.001
Table VIII. Effect of Youngkaechulgamtang on serum chemical parameters
Group Creatinine (mg/d/) BUN (mg/dl) Uric acid (mg/dl)
Normal control 0.431+0.04 13.03+£3.02 2.03+£0.13
HgCl, control 0.71+0.09 23.67+4.37 2.42+0.17
Positive control 0.73+0.14 29.00+8.37 2.33+0.15
Y 0.49+0.12%* 17.08 £3.74%* 227+0.11
H 0.611+0.12 19.42 +5.64 2.35+0.22
C 0.66 £0.13 22.30+5.44 2.42+0.32
A 0.58 +0.09* 19.78 £5.86 2.36£0.29
G 0.6910.19 24.10+4.30 2.40+0.38
H+A 0.521+0.15* 18.43+4.05 2.31+£0.30
Y-G 0.571+0.16 18.60£5.29 2.28£0.18
Y-C 0.56 +0.11% 19.02+5.22 2.31£0.19
MIX 0.48 £0.12%* 16.05 £5.45** 2.31+£0.20

Each Group: HgCl, was treated with s.c. (1 mg/kg)
Positive control: Furosemide (10 mg/kg)

Y: Youngkaechulgamtang (190 mg/kg) MIX: Mixture of 4 ingredients
H: Hoelen C: Cinnamomi Ramulus
A: Atractylodis Rhizoma Alba G: Glycyrrhizae Radix

Each value represents the mean = S.D. of 6 rats.
Significantly different from HgCl, control: *P < 0.05, **P < 0.01
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2 ettt 28y furosemideE FoI8k positive
controliZ2 0.73+0.14 mg/diZ 23]8 HgCl, con-
trol2 th = Z713153tH(Table VIII).

BUN %r& normal controld 13.03%3.02 mg/dl
o] )8l HgCl, 41X ¥ 23.67+4.37 mg/d= Z7}5}
gt Y T 2 MX FozoA] 17.08+3.74
mg/d 2 16.05+5.45 mg/diE P<0.05%] folde
ZAE Jehdch 23y furosemided Fo3gh
positive control?~2 29.00+8.37 mg/dlZ <.3]8 Hg
Cl, controlRtix S718IK Tt Table VII).

Uric acid ¥%< Normal controli* 2.03+0.13
mg/diell Bls] HgCl, X ¥ 2421017 mg/di=Z %
7FelA el Furosemide® F<3§+ positive controla®
9 Y EAZME 2334015 mg/d 2 2.27+0.11
mg/diZ 9F7re) ZHAE B oy oL JehiA|
RS, tiFEe] AR FAFZIME 9430 ¥

B2 WEhiA) S3iTH(Table VII).
2 E

A LAY O T 2K EF B
Al g FgAeke] AR vro] HgCl, Fodol] oJs)
FA AFHo] of7ld Ratd] Al7I5 viXle d3e
AES A3 vt 2ok

1. HgCLE AHX|8l A=A4E F=s & ol &

e #EAY A, FaFL Y,
Y-C 42N fodde =% 5718 eI,
Y FoFolA 2881024 mhrZ 7PE A3 =F
Z71E R FASRELE 73 A Aol vlE,
O-4hroffde A9 FARE A8 Yepiey, 4
S5hroll e 74 A FARY A =3 2 Hdsid
il F7H8 Boln A& axs Jehfith

2. HgCLE AR5l A5A4L =gt § 2 A8
£ A7Rdsle] =5 AsEAS 243 45, Na* vl
Age 0-5hr ¢ H+A, Y-G, Y-C, MIX, Y §9
A Fedsle SV VERIRler 53], 3-5hr
M furosemide FolZETH ¥ %& %9 Na*
s Yepldoh KT sz 0-3hr Beele
C F2oM, 4-5hr SMolE H SN F71
AgS BHon, 04hr 5% Y FoEE furose-
mide FAFS} A9} FARE 38 Vel O
HlA S 0-3hr Feole Y Rzl fo4 d=
Z7HE B¥om, 35hrele H+A, YG, Y-C, Y ¥
AN feA Y= T BYoH, 53] Y £
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& furosemide FAFECEE E2 uldFS BICH

3. HgCl, $dl <Js ¥4 AlFHe] oF7]d Rat
9] creatinine THL A FoF 2 &g THI
H+A, Y-C, MIX, Y Fo2olA fod3le 24s
Yehgith. BUN &3 Y 2 MIX Rl #
944 Qe AAE YRS, uric acd FES oF
210 7k2e] RS Ve ov fo48 it

ool AL Fil B o, IAEETL 74
Aok AR 73 =3 2 Hajd wid S8 B
old & &5 VeI, BRI} WEo] F8 o]
=288 JERIT

go g kst A1Fge] gigle fasiA &8
F Yg Aoz /U=, o LS YEie 84
AR el Fo F& A7 8F AeR AlR
Ho}
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