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Objectives : To find out the effects GGT1, an antiobestic drug widely used in clinics,
has on the blood-antiobestic index and the toxicity index using the data from the hGHTg
obese male rats. We looked closely into both of the two indices because GGT1
antiobestic effect can happen not only by pharmacological action, but also by its toxicity.
Also, we verified the difference in effect between GGT1 and reductil (sibutramine), which
has been approved by the FDA of the United States.

Methods : After performing the experiments for 8 weeks on the hGHTg obese male
rats divided into three groups: the control group, the GGT1 group, and the reductil (RD)
group, we anesthetized the rats with Diethyl ether and took a 3ml blood sample from
the heart. Then, after coagulating the blood in room temperature by using the plasma
separator, we centrifuged it for 25 minutes in 3,000rpm using the high-speed refrigerated
centrifuge. We kept the separated plasma in a deep freezer at -80°C, and repeatedly
measured the antiobestic index and the toxicity index twice using the hematology
biochemistry analyzer. Also, in order to judge the indirect toxicity index, we separated
liver from kidney and observed them. _

Results : When we looked at the results of the analysis of covariance on the
measuring elements related to the antiobestic index (TC, HDL, LDL, TG, and GLU), there
was no significant difference among the groups in all measuring elements. Also, the
results of the analysis of covariance on the two groups (RD group and GGT1 group)
showed that the p-values had no significant difference under the level of significance
0.05. When we looked at the result of the analysis of covariance on the measuring
elements related to the toxicity index (GOT, GPT, GGT, CREA, UA, ALB, and TP), we
could see that the p-values in GPT, ALB, and TP have a significant difference among the
groups. Also, the results of the analysis of covariance about the measuring elements
related to the toxicity index on both groups, RD group and GGT1 group, showed no

significant difference in the p-values of all of the measuring elements in the two groups,
RD and GGT1 group.

Conclusions : In conclusion, through this experiment, the safety of GGT1 has been
approved, and although the verification on its medical effect has not been clearly
approved, when we consider the fact that it belongs to the same group as reductil, an
antiobestic drug approved by the FDA of the United States, we could indirectly verify
that GGT1 has an antiobestic effect. We believe that when doing a sample design for a
future experiment, it needs to be performed on a greater sample size based on the
power analysis that needs to be performed primarily in experiments, and a more
accurate verification is needed through more systematic experiment plans.
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AEEAL FefalAel 89dY (reducti
1, sibtramine)® &-<kAl A2l GGT1L AR
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Table 1. The composition of GGT1

Ingredient %
FML Liriopis Tuber 2128
HiE Platycodi Radix 21.28
B Cofcis Semen 2128
B® Scuteliariae Radix 10.64
HET Raphani Semen 1064
& Ephedrae Herba 850
A& Rhei Rhizoma 3.19
B Sargassum 3.19

Total amounts 100

FANETEENE AL EEE (human
growth hormone, hGH)S =3l A4k
d F3AAY vAFEREY 165H9 F

# (Wistar-imamichi rat strain) 127}
& AT 4 2F 7 49EE A

Mo mE FRYA Y3t T
(group) 28 & HAIst AP AR
=3
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4 Zoka EHIZ, ElSt, 2ZE, A&y
AAEERL 25 2142T, F% 55¢5% 23 AT U SourH

7] 34 157178 /hour, 2% 1507300 lu = (group)d 4vta] 4A (male)e A
x, 2P3R 2P 124 B¢ (B 060  sgon, BHE e 10mg/day/0.4nt/huma
0, 25: 1800022 2R AF 7|1t% n 8Fo 2 GGTIL 3.2g/day/0.4mé/huma
ot A AA SPF (specific pathogen free) no &Fog BAFFAIF}HAY (Table 2).
AHZ fA4AY. 184S (Harlan, U Hz2FE 04mlel autoclaved waterE 73
SA)eH BS &f{ Fel, TELsigen, 44F (494, GGTHS

FoARLH,
A2 A8 3 1242 AR

Table 2. Experimental groups.

7 79 AF AeAA FEL 04mto)
8|43t ATTs A

Number
m,
Group of Head Sex Dose (mg/ke BW)
Control 4 Male -0
Reductil 4 Male 0.008mg/0.4ml
GGT1 4 Male 22mg/0.4ml
24, AT 7t 23) W FARAG. £, FHAY
Wl AL Diethyl etherz m}A8 o SHAEE BUsy] A% T3H AP
& AN ¥ 3w AHARRer, 8 & doid Ad ol&& BTN
A2 e # (VP308IR, MEDIGENE CO.,, LT e ZHRAEL T F A
D. Korea)& ol 43t} ge Hedr & E2 FEZ & vk 34, FAL4E (2
A7 F WAREAARE 7] HA-1000 H©E, GGTDel AA (F)o W& # A
-3, Hanil, Korea)& °©]&3t4 3,000 rpmo A2 HEEAA F FrAEJ F
A 5Bz QARFsA BuE dge  HUXIERA o% #¥d FH&A= T

deep freezer (-80T)o| B &ty R 3
882 7) (7020, Hitachi, Japan)& AF&3}
o GOT (glutamic oxaloacetic trarisamina
se), GPT (glutamic pyruvic transaminas
e), GGT (gamma-glutamyl transferase),
TC (total cholesterol), HDL (high density
lipoprotein)~cholesterol, LDL (low density
lipoprotein)—-cholesterol, TG (triglyceride),
GLU (glucose), CREA (creatinine), UA
(uric acid), ALP (alkaline phosphatase),
ALB (albumin), TP (fotal protein)
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C, HDL, LDL, TG, GLU®|t%. &4, #3}
A ARg Briste SHANEZA olg &
49 £384% GOT, GPT, GGT, CRE
A, UA, ALB, TPo| %, ©] A7
Zst B#AY Z324E CREA, UA°]
3, FF7eFS BEE SHALLES
GOT, GPT, GGT, ALB, TPo|th
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3.1. BN X2 EA

otz el AR eAM FuLAR (TC,
HDL, LDL, TG, GLU)$ SA4 X% (GOT,
GPT, GGT, CREA, UA, ALB, TP)¥ &
FRAE Ut BA47 ARaiRMs 4
AEath 2 S8 26 I NETAF
o] table 3o FoiA gtk FHIRIAR
EQXFY] EHLAEY B FHEH A
FFre A GGTIT S HFE
&2 gk},

g AgEAe] AA A uE DA
¥ #HE® =3QAE TC, HDL, LDL,
TG, GLU &4 TC, LDLIA ®vl5 &
H7b J&E Heola Y, YA FHL
29 YsjAE RD & tixFo) nigt &
A7 Qe Aoz YeEwY. GGTIY #H&
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Table 3. Description Statistics.

- AA 7

FE | HaF| IR B4 AP 7| 95%A18 F
Con RD | GGT1l | AA | gzox | 3% i
GOT 106 284 | 19850 | 200.75 | 175.50 |191.58 14,92 158.74 | 22442
GPT 78 125 92.25 91.50 | 10750 { 97.08 4.62 86.92 107.25
TC 152 405 | 215.25 | 266.00 | 20250 |227.92 17.98 188.34 267.50
TG 186 782 1 48775 | 396.50 | 587.25 |481.50 51.19 368.84 584.16
HDL 61 97 80.25 82.25 75.75 | 79.42 2.81 73.24 35.59
ALP 8 43 17.25 14.50 21925 | 17.67 2.74 11.63 23.70
GGT -4.2 0.2 ~2.40 ~0.83 -0.02 1 —-1.08 0.85 -2.95 0.78
CREA 0.5 0.8 0.55 0.60 0.63 0.59 0.03 0.53 0.65
GLU 198 418 | 231.25 | 219.00 | 295.00 |248.42 17.03 210.94 285.89
L.DL 3 36 13.50 19.00 1275 | 15.08 2.06 10.55 19.62
UA 1.1 3.2 2.23 1.78 2.20 2.07 0.19 1.65 248
ALB 35 5.1 3.95 3.95 438 4.09 0.13 3.80 4.38
TP 9 12 9.60 9590 10.43 9.98 0.25 9.42 1053

CON, Control: RD, Reductil; GGT1, GyeongshinhaeGihwan 1

32 HM3EIsIEA 7h ©Z AST (Aspartate aminotransf
EE &R8 20 disiA 2F % Aol erase: GOT) &3
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o 1l
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&z e Aoz e WEd o] zxaiae) o #Ewdo] WA %‘%‘
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Fig. 1. Box-plot of GOT. CON, Controi: RD, Reductil; GGT!, GyeongshinhaeGihwan 1
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Fig. 2. Box-plot of GPT. CON, Control; RD, Reductil; GGT1, GyeongshinhaeGihwan 1
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ChH 8% Gamma-glutamyl transferas

e (GGT) &%
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(obstructive jaundice), hepatomaol A &
A3 Frrsith. g FEA A &A4o)
Z7tsle= AoZ  Hol alcohol-induced
liver diseased] X Tolx AHEH 9,
FA ZA7EE @AY A=
o2 2Fd A EAdt A

ojde= o &
AN gL

53
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A% R
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< ¢ F Ak (Fig. 3). ol W& &
24 A2 1) & 284 9@ 7€
244 71He aEsn (& 2FH T
Yo s Ao e p : 0287), ()
zt 28 7+e] oldA AT pgtol 0.784
2 3§ e f9% #Aoj7t gl R
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RD GETY

Con
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Fig. 3. Box-plot of GGT. CON, Control; RD, Reductil; GGT1, GyeongshinhaeGihwan 1
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Fig. 4. Box-plot of TC. CON, Control;

RD, Reductil;

GGT1, GyeongshinhaeGihwan 1
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Fig. 6. upper : Box-plot of HDL-cholesterol, lower : Box-plot of LDL-cholesterol. CON,
Control: GGT1, GyeongshinhaeGihwan 1
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Fig. 7. Box-plot of GLU. CON, Control; RD, Reductil; GGT1, GyeongshinhaeGihwan 1

of) & Creatinine (CREA) &X o g 2F 7 F3 ZFo)E By 43
A W creatinined] %o Wid HF 5 o BESFH AAYH] AFAT-¢
A& RDIAH RE AAAM e £z & (Kruskal-Wallis) 23S AA s
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L

0,55

0.5

Con R‘D Gém
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Fig. 8. Box-plot of CREA. CON, Control: RD, Reductil; GGT1, GyeongshinhaeGihwan 1

At #F Uric acid (UA) &3 AZ-g8 2 (Kruskal-Wallis) #A& 4
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Fig. 9. Box-plot of UA. CON, Control; RD, Reductil: GGT1, GyeongshinhaeGihwan 1

A) @E 220l (Abumin) EF g w=ax (4 2§37 FAFH s

7% W eRue Fe GGTle) the =&l o¥ pd : 0519, () 2 1§
ZHTh ta =& FF £X8 Rojz g 9 Aol@A 2 pRel 00152 1§ I
9 (Fig. 10). olo) te SEAEA 23, ok F8 Aok Je Aoz vER
() & 2§ We 71e7le 594 74 T

&, G
E

<. 0~

3. G~

Con RO Géﬁ
QROUP

Fig. 10. Box-plot of ALB. CON, Control; RD, Reductil; GGT1, GyeongshinhaeGihwan 1

7l & Total protein (TP) &% NEE BEHIL (4 2FH IAFH
g4 ) F 9@ o g HFF - AIFE ¥ pt: 0709), @) F IF
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Ut (Fig. 11). old] g FEAEY O
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Fig. 11. Box-piot of TP. CON, Control; RD, Reductil: GGT1, GyeongshinhaeGihwan 1

EH & lkaline phosphatase (ALP) 5494 714& w&Fsta (¢ 2588 39
=X Zytol e AR e pit : 0187, (2)
g4 0 F e g gy GoT1 A LF BE AlBA A} pite] 0534
o WE SAE OB T A Aoy ge 2 1F TAE FIE Aot fE Re
2 2 5 9o (Fig. 12). oo gig gx = HER
AEA AR (1) 24 2% gF 7L

L 1 1
Con rD GEN

GROUP
Fig. 12. Box-plot of ALP. CON, Control: RD, Reductil; GGT1, GyeongshinhaeGihwan 1
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