YAKUGAKU ZASSHI 126(10) 973—978 (2006) © 2006 The Pharmaceutical Society of Japan 973

—Regular Articles—

AEHESLNEASOERNMBN ) 7 ABEICRETHE

AMEN, 0 ARE=M, 0 F 0 3¢ SEHFEE

Effects of Long Term Administration of Shakuyaku-kanzo-To and
Shosaiko-To on Serum Potassium Levels

Masato HOMMA, *¢:> Miya ISHIHARA,” Wen QIAN,* and Yukinao KOHDA%?
“Department of Pharmaceutical Sciences, Graduate School of Comprehensive Human Sciences, University
of Tsukuba, 1-1-1 Tennodai, Tsukuba, Ibaraki 305-8575, Japan, and *Department of Pharmacy,
Tsukuba University Hospital, 2—1-1 Amakubo, Tsukuba, Ibaraki 305-8576, Japan

(Received May 13, 2006; Accepted July 3, 2006; Published online July 5, 2006)

Typical adverse effects of Shakuyaku-kanzo-To (SKT), an herbal medicine containing licorice, is a licorice-induced
pseudoaldosteronism with hypokalemia and hypertension. The risk factors for this side effect are still unclear. To identi-
fy the risk factors, we surveyed 37 cases of licorice-induced pseudoaldosteronism in the literature and serum potassium
levels in our patients receiving SKT and Shosaiko-To (SST), which contain 6 g and 1.5 g of licorice in the daily dose,
respectively. In the case report survey, pseudoaldosteronism developed a median 35 (range 2—231) days after the ad-
ministration of SKT, which is shorter than after SST (450, range 150—2190 days) and other licorice products including
glycyrrhizin (210, range 14—730 days) . A significant correlation was observed between the glycyrrhizin contents in the
licorice preparations and the dosing periods for developing pseudoaldosteronism (r=—0.700, p < 0.01). A negative
correlation was also observed between serum potassium level and dosing period for SKT, but not for SST. The difference
in age (65.3 &+ 11.6 vs. 57.2 £+ 17.3 y) and dosing period (57.3 £ 66.3 vs. 19.0 = 24.3 days) between the patients with
and without hypokalemia after the administration of SKT was statistically significant (p < 0.05). The occurrence rate
of hypokalemia including pseudoaldosteronism was around 80% with SKT administration for more than 30 days for
patients exceeding 60 years old. It was suggested that patient age (>60y) and dosing period of SKT (30 days) might
be risk factors for developing pseudoaldosteronism or hypokalemia as well as coadministration of drugs inducing
hypokalemia.
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Table 1. Glycyrrhizin Dose and Dosing Period in the Cases of Pseudoaldosteronism after
Administration of Shakuyaku-kanzo-To, Shosaiko-To and Glycyrrhizin Preparations

Drugs Glycyrrhizin dose* Dosing period*
(number of case) (mg/day) (days)
Shakuyaku-kanzo-To (n=9) 240 (160—240) 35(2—231)
Shosaiko-To (n=5) 80 (80—80) 450(150—2190)

Glycyrrhizin products (n=11)
Others (n=12)

150 (50—586)
200 (20—320)

210(14—730)
33 (7—1825)

n=37

192 (20—586)

90 (2—2190)

*: The data were presented as the median (range).

Table 2.

Patients’ Profile

Shakuyaku-kanzo-To

Shosaiko-To

Number (m/f)

Age ()

Weight (kg)

Aspartate aminotransferase (I1U/1)
Alanine aminotransferase (IU/1)
Serum creatinine (mg/dl)
Hypokaremia (n, m/f)

Dosing periods (days)

57(37/20)
61.1+15.2
60.3+12.4
31.8+24.3
31.8+26.4
1.11£1.30
19(14/5)

14 (1—224)

39(29/10)

60.0+14.5
58.9+10.5
41.7+29.0
42.3+29.8
0.90+0.69

13(9/4)
107 (1—570)
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Fig. 1. Relationship between Dosing Period and Glycyrrhizin Dose in the Patients with Licorice-induced Pseudoaldosteronism
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Fig. 2. Effects of Dosing Period on the Serum Potassium Levels in the Patients Treated with Shakuyaku-kanzo-To or Shosaiko-To

Table 3. Comparative Study between Patients with and without Hypokalemia in the Group of Shakuyaku-kanzo-To and Shosaiko-

To
Shakuyaku-kanzo-To Shosaiko-To

Hypokalemia with without with without
Number (m/f) 14/5 23/15 9/4 20/6
Age (y) 66.1+10.7* 58.6+16.6 60.2+12.7 59.8+15.6
Weight (kg) 56.1+8.0 62.3+13.7 59.9+13.1 58.3+9.1
Systolic blood pressure (mmHg) 139.8£20.0* 124.5+19.5 130.4+15.7 133.2+15.9
Diastolic blood pressure (mmHg) 76.5+13.3 74.3+12.3 73.3+7.7 75.0+13.2
Serum potassium (mEq/1) 3.1£0.4* 4.0+0.3 3.34+0.2%* 3.9+0.2
Glycyrrhizin dose (mg/kg/day) 4.3+0.9 3.6+1.3 1.4+0.4 1.44+0.2
Dosing period (days) 42(1—224) * 12(1—112) 98 (1—390) 116 (1—570)
Co-administration of agents 57.9% 26.3 53 9% 15.4

induce hypokalemia (%)

*: Significant difference was observed between with and without hypokalemia, p<0.05.
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Fig. 3. Dosing Period and Age as the Risk Factors for Developing Hypokalemia Including Pseudoaldosteronism in the Patients

Receiving Shakuyaku-kanzo-To
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