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Aoz AzAFN7IE 53] wHEslgicl.  Biotinylated
peptide®} ZAgtslm 3,3°,5,5 -tetramethylbenzidine (TMB) and
hydrogen peroxide 2 T4} ¥l substrate solutiong F2 A&
w folog W3A|F| = streptavidin-horseradish peroxidase
(SA-HRP) &8 100 mlE Lol 3 147 3 Aol 73
assay buffer 300 mlE o] &3 Rl HA=AF|7]E 63]
HhE2-319) ). 100 ml9] substrate solutionS @-2 & t}A] A&
olA 1A1ZF FF 73, Fulk3E BA A7 9 2N
HCIE 92 ¥ 70% ethanol 2 immunoplate2] u}=--g o] j
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Table 1. Baseline characteristics according to the degree of weight
loss

Weight loss <5% (@m=53) >=5% (n=27)
Age 55.52+11.40 5892+11.78
Sex (Male : Female) 39:14 16 : 11
Stage I 26 11

I 16 7

1 4

v 5

Tumor depth T1 24 7
T2 23 15

T3 5 5

T4 0

Lymph node NO 25 11
metastasis N1 18 6
N2 6 6

N3 4

Histology WD* 3
MD* 16 9

P’ 20 7

st 6

mu" 3 2

1) &= H® JASHA20 HZH U2 XS AMH
EX|(Table 1, 2)

% A MY oMol AF2 5% o4 st At 27
™, 5% u|Rro & Zhamsh Babe 53 el ek o kel U
©](58.92+11.78 vs 55.5211.40), ¥ (1.4 : 1 vs 2.7 : 1), A
AeF A)42(22.89+2.81 kg/m’ vs 23.44+2.75 kg/m’), AHEE
)3} A) WHE74(14.88 £8.01 mm vs 13.58+5.76 mm), A9+ &
FEd(24.44+2.39 cm vs 22.91+3.55 cm), 5% A u}x|=t
o7 ARl o] A2 dek(1,563.78 £491.55 keal vs 1755.21
152342 keal)ol] §-9]&t Zpol= giglom A3er HAA 44
ofl A 5% o] AF Z4&vt AR Toll A FAA(11.36
+3.13 mg/dl vs 13.40+1.82 mg/dl), &X11(3.71£0.52 g/dl
vs 3.94+028 g/dl), FallAH|E(160.03£29.57 mg/dl vs
179.86+42.28 mg/dl) 27} Yotz FAF(3336.96+
1150.49/mm® vs 3330.05+1127.49/mm’), ZchulA(6.44+
0.66 g/dl vs 6.64+0.46 g/dl), ©(9848+17.78 mg/dl vs
96.13 & 14.67 mg/dl), B M3 A 4(13.28 +4.31 mg/dl vs 14.11
+3.90 mg/dl), Za|o}e]d(0.85+0.23 mg/dl vs 1.03+1.30
mg/dl) F¢] FXollE o8 Zolzt Glet. FAFe W]
ol oA 5% wlrke] AF vt AR FollA = 171}

Table 2. Nutritional status and biochemical markers of patients

Weight loss <5% (n=53) 25% (n=27) P-value
BMI* (kg/m’)  23.44+2.75 22894281
TSF' (mm) 13.58+5.76 14.88+8.01
MAMC" (cm) 22.91+3.55 24.44+2.39
Intake calorie 175521452342  1563.78£491.55
Neutrophil
CUOPIE 333005112749 3336.96+ 1150.49
(count/mm’)
Hemoglobin 13.40+ 1.82 1136+3.13 0014
(mg/dl)
Total protein 6.64+0.46 6.44+0.66
(g/dD)
Albumin (g/dl) 3944028 3714052 0.039
Glucose (mg/dl)  96.13+14.67 98.48+17.78
Cholesterol 179.86+42.28 160.03+29.57  0.038
(mg/d])
BUN (mg/dl) 14.11+3.90 13284431  0.035
Creatinine 1.03+1.30 0.85+0.23
(mg/dl)

*WD = well-differentiated; 'MD = moderately-differentiated; 'PD
= poorly-differentiated; 8 = signet-ring cell; "mu = mucinous.

*BMI = body mass index; TTSF = triceps skin fold; TMAMC =
mid-arm muscle circumference.
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Table 3. Plasma and tissue ghrelin levels according to weight loss

Weight loss <5% (n=53) >5% (n=27) P-value
Preoperative blood
) 20.35+5.10 18.48+6.90
ghrelin (ng/ml)
Normal tissue
) 2.72+2.33 2474245
ghrelin (ng/mg)
Tumor tissue
0.291+0.24 0.33£0.31 — <0.0001

ghrelin (ng/mg)
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& 249 237 s 5ol ulel] £ skAI(P <0.0001) ZH4
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Table 4. Plasma and tissue ghrelin levels according to the histopathologic features of tumors

No. Preoperative Pvalue Normal tissue Pvalue Tumor tissue Pvalue
blood (mg/ml) (ng/mg) (ng/mg)
Stage 1 37 19.92+£5.35 0.403 2.17+2.38 0.504 0.35+0.28 0.931
I 23 21.57+3.07 222+221 0.36+0.41
III 10 18.49+5.08 358+3.88 0.31+0.29
v 10 20.8112.95 2.38+3.15 0.36+0.36
Tumor depth T1 31 20.41=£5.00 0.101 221+2.44 0.962 0.34+0.28 0.925
T2 38 20.97+3.96 2.68+£3.01 0.3620.37
T3 10 17.00=4.43 1.88+1.61 0.38+0.37
T4 1 21.83 122 0.14
Lymph node NO 36 19.7x5.46 0.850 2.12+2.44 0.664 0.34+0.28 0978
metastasis N1 24 21.34+3.08 2.33+2.16 0.37£0.41
N2 12 19.79£4.90 2961341 0.35+£0.29
N3 8 20.56+3.29 2.37+2.61 034+£.37
Histology D* 37 21.16+4.49 0.140 2.36+£2.85 0.970 0.24+0.19 0.007
u’ 43 19.56 £4.47 2.38+2.43 0.45+0.40
H.pylori infection No 26 20.54 +4.28 0.692 1.232091 0.036 0.37+0.07 0.235
Yes 15 19.32+7.06 3.91£4.06 0.23+0.14
Chronic atrophic No 30 20.65+4.25 0.611 2.59+2.59 0.249 0.41+0.38 0.586
gastritis Yes 24 19.95+5.47 1.94+1.31 0.35+0.28
= differentiated: 'U = undifferentiated.
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Table S. Changes of plasma ghrelin level after subtotal and total
gastrectomy

Subtotal (64) Total (16) P-value

Preoperative

20.15+5.55 17.98 +6.61 0.183
day (ng/ml)
Postoperative
6.4210.82 6.531+0.67 0.623
day 7 (ng/ml)
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Clinical Significance of the Ghrelin Concentrations in Plasma and Tumor Tissue from Patients
with Gastric Cancer

Ji Yeong An, M.D., Min Gew Choi, M.D., Seong Kweon Hong, M.D.", Yong Hae Baik, M.D., Jae Hyung Noh,
M.D., Tae Sung Sohn, M.D. and Sung Kim, M.D.

Departments of Surgery, Sungkyunkwan University School of Medicine, Samsung Medical Center, "KonKuk University Hospital,
and 2Dong Guk University International Hospital, Seoul, Korea

Purpose: Ghrelin, produced primarily in the gastrointestinal tract, including the stomach, has been reported to reflect nutritional
status and to control homeostasis by influencing food intake and adiposity. The purpose of this study is to evaluate nutritional
status, as well as plasma and gastric tissue ghrelin levels, in patients with gastric cancer who underwent a gastrectomy.
Materials and Methods: Eighty patients were analyzed by the degree of weight loss (weight loss >5% or < 5%) and
the extent of gastrectomy (subtotal or total gastrectomy). Blood samples were collected from all patients preoperatively and
postoperatively especially at seven days. Gastric tissues, including tumor and normal tissues, were obtained from the resected
stomach. Levels of plasma and tissue ghrelin were measured with a commercial ELISA kit.

Results: There were no significant differences in the clinical characteristics and ghrelin levels of plasma, gastric tumor tissue
and normal tissue by the degree of weight loss. The ghrelin levels in plasma and tumor tissue showed no correlations
with each other while the ghrelin level in tumor tissue was significantly lower than that in normal tissue. The degree of
cellular differentiation also had an association with ghrelin production. A gastrectomy proved to decrease significantly plasma
ghrelin levels, body mass index, and biochemical markers, regardless of the extent of gastric resection.

Conclusion: These results show that gastric cancer affects the production of ghrelin in the gastric mucosa and that ghrelin
is mainly produced in stomach even though it could be partially covered by endogenous ghrelin from other organs following
a gastrectomy. However, we should further investigate which other factors have an impact on energy consumption, ghrelin
secretion, and changes in ghrelin levels after a gastrectomy. (J Korean Gastric Cancer Assoc 2005;5:238-245)
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