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ABSTRACT

Thin children suffering from frequent respiratory infection may have an inadequate intake of energy and nutrients, and the
final result can be stunted growth. In this study, we identified the effects of multiple herb formula SEC-33 supplementation
on the dietary changes, respiratory immunity, and growth of thin children who suffer from frequent respiratory infections. A
double-blind, randomized controlled trial was conducted on 67 children (aged 2~5 years) with a poor appetite and a BMI
percentile below 25 and they had chronic rhinitis or a common cold more than four times per year. The subjects were given
either SEC-33 (n=39) or placebo (n=28) for 2 months and then they were followed for an additional 2 months. Three-day
dietary records, records of respiratory illness and anthropometric measures were collected. The protein intake was greater in
the SEC-33 supplementation group compared to that of the placebo group after the second month of follow-up (p<0.05). The
intake of iron and niacin in the SEC-33 supplementation group was greater than that in the placebo group during the whole
study period (p<0.05). The intake of the meat/fish/eggs/beans food group was improved in the SEC-33 supplementation group
from the second month of intervention and during the whole period of follow-up (p<0.05). The intake of the vegetable food
group was improved in the SEC-33 supplementation group during the follow-up period (p<0.05). We also found that mean
duration of respiratory infection decreased in the SEC-33 supplementation group after the second month of follow-up (p<0.05),
which means that SEC-33 has a delayed beneficial effect on the respiratory immune system. The children's weight and BMI
were improved compared to baseline during the whole study period. These results suggest that SEC-33 supplementation could
improve the respiratory immune system and growth as well as the nutrient intake in thin children who suffer from a frequent
respiratory infection. Although these improvements were observable for at least 2 months after supplementation, further study
is wamranted to confirm that these effects might extend beyond this limited time frame.
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E22 75U SEC-339] 2442tk AlF 15 kg
71%, S B8 8O Table 19] AAH] glom, A=
= Omniherb (Daegu, Korea) 2458 FH 1S4t} 137}11 2F
& skl = I (Root bark of Ulmus macrocarpa), 2HA}
(fruit of Crataegus pinnatifida), ¥ Z(Atractylodes japonica),
AV (Fruit of Luffa cylindrical), “YSH Mentha arvensis), 3
215 (dried
wWoKsprout of Hordeum
2}+7](Dried root
of Astragalus membranaceus), A7J(root of Zingiber offi-
cinale), 3(dried fruit of Zizyphus Jujuba)S} <-8-(antler of
Cervus elaphus)®|t}. 13%52] Y50 &2 d7lske] 100T o
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Table 1. Compos
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ition of multiple herb formula SEC-33

Dose (g/day/15 kg

Herbs Scientific name body weight)
Yugenpi Root bark of Ulmus macrocarpa Hance 5.6
Shanzha Fruit of Crataegus pinnatifida Bunge var. typica Schneider 4.67
Baizha Root of Atractylodes japonica Koidzumi 3.73
Sigualuo Fruit of Luffa cylindrica Roemer 3.73
Bohe Leaf and stem of Mentha arvensis Linne var. piperascens Malinvaud 3.73
Jingjie Dried whole plant of Schizonepeta tenuifolia Briquet 2.8
Chénpi Dried pericarpium of Citrus unshiu Markovich 2.8
Maiya Sprout of Hordeum vulgare Linne 2.8
Sha rén Fruit of Amomum xanthioides Wallich 1.87
Huéangqi Dried root of Astragalus membranaceus Bunge 1.87
Shéngjiang Root of Zingiber officinale Roscoe 14
Dazéo Dried fruit of Zizyphus jujuba Fructus 1.4
Luréng Antler of Cervus elaphus Linne 0.47
Crystalline fructose 12
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o= At BAIEAlS SAS(Statistical Analysis
System v9.4, SAS Institute, Cary, NC, USA)E ©]-&-3}3 2
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7Rl SEC-33 ¢l ko] 3.6 g/1,000 keal

Table 2. Changes in nufrient intakes by 3-day dietary records during the study period
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Baseline

Change from baseline during treatment

Change from baseline during follow-up

. (n=39) period period
Variables Placebo 1 month 2 months 1 month 2 months
(n=28) Mean P Mean SD Mean SD Mean SD Mean SD
Eneray SEC-33 1,178 332 ~34 299 -21 251 60 281 44 313
(kcal/d) Placebo 1,242 248 -23 342 -27 273 -2 308 —41 414
Carbohydrate ~ SEC-33 1790 493 —809 3603  —008  39.77 935  43.18 385 42.04
(g/d) Placebo 1769  35.1 413 5494 475 4033 484 4244 431 70.03
% energy)” SEC-33 59.6 5.6 -0.8 6.9 1.0 7.5 -03° 5.7 -1L.I 72
Placebo 56.1 5.1 23 6.4 2.7 6.7 2.8 6.2 2.7 6.0
Protein SEC-33 488 144 021 160 ~1.7 13.5 27 14.2 237 173
(g/d) Placebo 556 159 -4l 17.1 -52 14.2 —49 179 ~7.4 16.5
0% encrgy)’ SEC-33 16.1 2.0 0.5 26 -0.2 3.0 0.0 32 0.1 29
Placebo 17.1 26  —07 3.0 -0.9 24 ~1.0 29 ~1.1 2.8
Fat SEC-33 340 135 —08 162 -1.9 12.8 1.6 115 2.1 15.0
(g/d) Placebo 389 99  -29 12.5 —4.0 13.8 —28 128 -3.6 134
0% encrgy)’ SEC-33 243 47 03 59 -0.9 57 02 44 0.9 5.8
Placebo 26.8 43 16 52 ~1.8 6.5 ~1.8 53 ~1.6 5.0
Calcium SEC-33 4304 1527 178 1356 -200  126.1 103 141.0 -0.7 1665
(mg/d) Placebo 461.1 2167  —328  183.0 199 2132 —446 1922 -38.1 1952
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Table 2. Continued
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Change from baseline during treatment

Change from baseline during follow-up

SEC-22 Baseline . K
period period
Variables (n=39)
Placebo 1 month 2 months 1 month 2 months
(n=28) Mean SD
Mean SD Mean SD Mean SD Mean SD
Iron SEC-33 7.6 2.7 14° 4.0 0.5 3.6 1.6° 4.5 1.5° 42
(mg/d) Placebo 9.8 42 -0.7 45 -15 4.4 -1.0 56 -15 38
Zine SEC-33 45 15 0.1 14 —0.4 12 0.2 13 03 15
(mg/d) Placebo 47 13 0.2 1.5 —0.4 1.1 0.4 1.5 ~02 1.8
Vitamin A SEC-33 3844 2077 158 1437  —443 1542 328 1912 104 1960
(ng RE/d) Placebo 377.0 1772 307 2107 134 1701 81 2647  —367 2120
Vitamin D SEC-33 82 5.4 0.4 9.6 0.2 6.4 0.7 72 1.6 9.8
(ng/d) Placebo 8.8 6.1 -03 79 -1.6 5.4 —0.4 8.0 -05 6.9
Thiamine SEC-33 0.7 03 0.1 03 0.0 0.3 0.0 03 0.0 03
(mg/d) Placebo 0.8 0.2 -0.1 02 -0.1 03 -0.1 03 -0.1 0.4
Riboflavin  SEC-33 0.9 03 0.0 03 0.0 0.3 0.1 0.2 0.1 03
(mg/d) Placebo 1.0 0.4 -0.1 03 -0.1 03 -0.1 0.4 -0.1 0.4
Niacin SEC-33 7.7 2.6 1.0 39 0.7° 38 1.4 3.9 13 4.1
(mg NE/d)  placebo 10.1 45 12 38 —1.7 43 13 4.8 ~15 4.7

SEC-33: Multiple herb formula composed of 13 food-grade herbs.

D Percentage of total energy intake (% energy) was calculated by using Atwater factor (carbohydrate=4 kcal/g, protein=4 kcal/g, fat=9

keal/g).

* Significantly different from placebo group by student’s r-test (p<0.05).

B8 0.2 /1,000 keal 7} S7Vsk] froH 0w =
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mgNE/1,000 kcal 72, SEC-33 H-&olXe F71sto] (2
1.5 mg/1,000 kcal, Yo}l 1.0 mgNE/1,000 keal =71 X 57]
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Table 3. Changes in food group intake during the study period

. Change from baseline Change from baseline
Baseline . . . .
B during treatment period during follow-up period
Variables SEC-22 (n=39)
Placebo (n=28) 1 month 2 months 1 month 2 months
Mean SD

Mean SD Mean SD Mean SD Mean SD
SEC-33 1.8 0.5 -0.1 04 00 04 00 05 00 05

Grains (serving/day)
Placebo 1.7 0.5 00 06 01 06 00 06 01 08
Meat, fish, cggs, and SEC-33 24 09 04 16 01" 14 05" 17 06 18
beans (serving/day) Placebo 3.4 1.9 -02 15 -07 15 —06 20 -09 16
Vegetables SEC-33 2.8 1.1 0.1 1.2 00 1.0 06" 1.0 04 12
(serving/day) Placebo 3.4 1.9 -02 18 —0.1 20 -05 19 -05 20
Fruits SEC-33 1.2 0.8 -0.1 1.0 03 1.1 04 12 0.3 1.3
(serving/day) Placebo 1.1 0.8 01 10 00 1.0 03 12 05 21
Milk and dairy products SEC-33 15 0.7 -02 07 -02 07 -02 06 -01 08
(serving/day) Placebo 15 08 -02 08 -01 08 -02 09 -02 08
Oil, fats and sugars SEC-33 3.7 1.8 -0.1 22 -00 23 01 26 -03 25
(serving/day) Placebo 4.6 1.7 -04 23 -08 22 -10 19 -07 2.1

SEC-33: Multiple herb formula composed of thirteen food-grade herbs.
" Significantly different from placebo group by student’s t-test (p<0.05).
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Treatment Follow-up Treatment Follow-up

Time (months) Time (months)

Fig. 2. (a) Number of days of respiratory infection per month, (b) Mean duration of respiratory infection.
SEC-33: Multiple herb formula composed of 13 food-grade herbs.

339 Hgo| 5E7] WA HolgH L AT WX =} Y AnE Y.

© S-S sforslant Stk SEC-33 B8 olF BHHY AR B ATl Folgk BMI 25 W] v]wte] ve A
Aol 557 BALTE Basigon, 557 29 BRA  F dobEe] 6%t 271 W Al AuA BeFgF vme
&7)ql0] felHom gaehs A0R VERdh ER SEC3 = AAE she $AEE Hol4AE stu Atk JPvE
BgTe WIBNAVEF AFTH ALT A 3h 3 A9 BAE AZE G Yo Agshe,
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Table 4. The change of growth indices during the study period
Baseline Ch.ange from baselige Change from baselir.le
B during treatment period during follow-up period
Variables SEC-22 (n=39)
Placebo (n=28) 1 month 2 months 1 month 2 months
Mean SD
Mean SD Mean SD Mean SD Mean SD
Height-for-age SEC-33 -0332 0795 —0.028 0208 —0.044 0237 —0.035 0240 —0.036 0259
(z score) Placebo -0.251 1.077 0.016 0.154 0.010 0.140  —0.022 0.133  —0.014 0.149
Weight-for-age SEC-33 —-1.344 0819 0.086" 0.256 0.141"  0.258 0.082  0.267 0.113" 0.285
(z score) Placebo —1.296 0.784 0011 0221 0.037  0.290 0.030  0.286 0.052 0318
Weight-for-height SEC-33 —-2.007 3.195 —0.062 0594 —0070 0747 —0258 1209 —0325 1353
(z score) Placebo —1.834 3575 —0.070 0508 —0.022 0516 —0.080 0.615 —0.029 0816
BMI-for-age SEC-33 —-1.597 0.742 0.159" 0335 0.236" 0.405 0.141"  0.408 0.194" 0.436
(z score) Placebo —1.642  0.552 0.009 0.430 0.039  0.528 0.076  0.483 0.097 0511
SEC-33: Multiple herb formula composed of 13 food-grade herbs.
" Difference from baseline values was significant by paired r-test (p<0.05).
3l of<eghe A 0 7]/ WK Tomkins A & Watson F 1989). = 395 2 AH FH a9t e Aew 4EA o
H|E 387] 7ol Adgo| nx& gk thet AF7F (Verma SM 5 2003). &7l Toll-like receptor 4(TLC4)
@3] A9k Rona RJ & du VFC(1980)= 5&7] 7+<do] 7] signaling= A3t FAF Bes U= 222 By
373 o 4Ql Aol S HoFrh A A%k F 3 AthByun MW 2014).
NN = FHlE Aoy A7|E A 5 57 A A U3 SEC-339] 557] Wy /Nl miAl= &5 of
I 475 Astel Aol e AR dEA U et 2375 359 58S T 985 8% vF
(Apter AJ 5 1999), L Fo| A& 717] 9} 228 njolg]| 2o 9 dFa ARSI, 2 VABAAHZR, AT ARSI
g A7 = o] 32471% AetE dodle 7P £ d FEFe = AR B F vk e 98 382 2ER Y
o= delA Urh(Seiden AM & Duncan HJ 2001). W|Z}7] & 2o A W ool]g), vl A Ak 25lE 23
Aske nzb AAe] EARTHE 324759 Bz 91l Al = UthWu J 5 2014). ME2 947 2298 A
757t v gon, nrlsd $247)%9 Aske 4853, Al71™ (Jeong SI & 2009), Wol= &} ool o} wE}
AsAa, o A3 7=, del A AR oA = Sk ofdgtolx| 7} FH-oto] BrshE 4sld] B Fe Ao
(Malaty J & Malaty 1A 2013). webA, 3+ 357 #de 2 4eA AthKim H 2008a). 219 & ¢ FEEE oA
AA T, A48 LotEolAl A E&Astet o] 2 Qlgh TR A &g B2 F, ofdEtolA EEE TV EA
= US A F leBR 557 igYs Aslshe A AFHE FINT7= AR HuHau UthKim H
°] 4& F83lttan & 4 Sck 2008b). A1 23b] AT T W ofle), 94
2 AT 557 AL S ASVI 4 F 5 & 919S d3AZ F d(Lee YS T 2007), A 24
E7] Wdglo] e Z¥= SEC33E sk I Al o] Y& W] T F F U= 55 7 AUthHu
9] 38715 nXE Eeow AyE 4 9tk fyEE ML § 2011).
B 29 ZahH ol =& iNOS, COX-29F mRNA2] 2l S o9} 22 SEC-33FfdEe] 715 & wf B A4
AAst ikt FHE Beol e AR dHA 3 A AT Lote] 3757 AAL T S ASVIRE A
(Kwon JH 5 2011). AtZ}ehe ko] “E}EW]E% X3 AE 3] HeEgd mE oz AzEn, 557] el
st glo] FAF &Fol a(Kao TH 5 2012), 7= & wE $27]57 vz} 7159 7HAE SHAA 21881 &
2IA MY A 2qet S 52 7L S “/}(Lai PK & o}59] 2Ake] A& WAAIF| &, 2S5 BMI 59 YA E
2014; Matkovic Z 5 2010). ¥l= AEH oz o2y 3F 2 Al 713 Aer Helth A B Azl A
719] d52 7ieteksl et ARgEC] gtom, FEARA A ATl A T3ES SEC-227F 2375 NS B8l AyA
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9 gesE 3] STk AAbe] olEE e BEE B
¢l A(Kim K 5 2015)3 28] 2 AFol|A A&E SEC-33
Tee 387 7]'0— 7Ndelgl= SEC-229)+= T 714 S &
&l UYehe Blem Helth

WG SEC-339] A% e S7AAQ fgo] ol 5§ 2
7Hé o]F 3] Yehe X 35S HAAFREY], ©]
£ SEC-229] A3AF}lA 27§92 #Z7IZIA] &s0]

P—.—E]E FH AT & ) gestEeiE A
Hohe A vgol Tolme Ml kR AETS WAZ
7}s} 37 vl 2 Fg m|ekedokio] oA AR FpAto =z
Axtel Aol AMEE AL B

Akel el tﬂi} A BAIZIHE MA8] AlAtEe] RE7IE
77}11 olojA|aL AT SEC H-8&of wh AZH AR 2571

A7)s Hibe A87IHFE Al o] AlSe] wskE 7t
Z% <+ Ao =, oA g Gt A=A BT

o & ¢ £33 2ol= YEMUY A7 AlgH v =
i) g AF7IRE b= A folFQl WstEs
A = BopiAINE ol2fg s57] Wy JjA Rt
A7H o2 A& A 7] APEFdE =Rl 2 F U=
Aoz Fotdr

ATo= 2 7 Algde] ik ARE 587] 74
Aot S A&7k, Aol AR BaAte] HEA]

i

oEstmz o7t EAE F Yok I, B A
22 ZAdvbd ] gla)] 2838 Aysta, 2" A2 4] 9

A
o] S A BaAtA Agsie] Elsle 5 Hue

2*6‘}74] Zstazt etach AR Aol g3 el el Wi WA
£ 1#ste] SEC-33 H-8-9 AlFwste] gt a3E vhet
s7] el X8 e B2 2 Ee] AIREY &
H B2 tdzks 238 A71zke] Aavk desich 2
Tol| A= SEC-339] H-80] 587 o] Zhe AolEe] &
%71 A9EE I/
A TF 2 ALFO *é
Ao =2H AT

dozi

i

g 27117 At

7} BMI®] AR 7} 3 A4S &olgk 4= )

g ANAA

2
Ak
2 9
B A wo~sAel e 557 g9 Buke ke

3 AolZ yjatoz HIMok2T SEC-339] HB8o] TF
7] A, doldAg 4Pl nAE BB 2
SEC339] H-g-& 5F7] el 24 A1 1A
o, S, A, Uohalnt 2e Jeghsh, AW E
B 90 AR A2V 2kl Agael A4 st Aol

w5 AT o] AR Fal AF Beleel ALget

fiobAlo} ki

FE ool BPUFFEE SEC-339) Bgo] 5F7] WY

. AoldF st 4l =Rl 2 < s Aoz AlRdEn
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